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1. ITACIIOPT
KOC no Y1 EH.01 MaTemaTuka

1.1.

(K00 u HazgaHue OUCYUNAUHbI)

OO01He Mo/I0)KeH!A
KonTposbHo-o11eHOuHbIe cpeficTBa (KOC) npegHa3HaueHsbl /11 KOHTPOJIS U
OLIeHKM 00pa30BaTebHBIX AOCTHMXKeHWM 00yuaroIuxcs, OCBOUBIIMX ITPOrpaMMy

yuebHoM auctmrimael EH.01 MaTtemaTrika

KOC BKIHOUaOT KOHTPOJIbHBIE MaTepuasbl [Jisi TPOBEJEeHUs] TEKYIero

KOHTPOJIS1 ¥ IPOMEXXYTOYHOM aTTecTaluuu B oopme 5k3ameHa(1l cemecTp)
KOC pa3paboTaHbl B COOTBETCTBHH C:
obpazoBarepHOM TTporpamMmMoit CITO mo creruaibHOCTH
38.02.01 DkoHOMUKa U OyXranTepckuii yueT (1o OTpacyisim).
nporpamMmbl yuebHoi aucturuivabl EH.01 MaTtemaTrKa

1.2.

PE3yJIbTaTbI 0CBOE€HHMA NUCHUII/IMHBI, ITOJ/Ie)KdIIe MPOBEepPKe

Pe3ysbTarts!
o0yueHus
(ocBOeHHBIE
yMeHHus,
YCBOEHHBbIe
3HaHUS,
NpaKTHYeCcKUi
OIBIT (ipu
Ha/IMYUH)

HaumeHnoBaHue
yMeHHUi1/3HaHUuI

3JIeMeHTa

OcHoOBHBIE
pe3y/IbTaToB

MMoKa3aTe/ik OLl€eHKH

Y1

TIPUMEHSTh
TIOHATUS 51 CBOMCTBA
byHKLMM OJIHOU
TepeMeHHOM TIpU peLleHUun
3aja4

OCHOBHEI€E

[TprMeHeHre CBOWCTB (YHKLUM TPU
pelleHny 3aziau

Y2

PacKpbIBaTh
Heorpe/ie/IEHHOCTH
BBIUMCJIEHUM TIPe/Ie/I0B

npu

BreruncrieHue nipefiesioB (pyHKIMA

Y3

BBIUMCJ/IATE  TIPOM3BOJIHYIO
byHKIMM O/IHOM
TepeMeHHOM, MPOU3BO/IHYIO
CJI0)KHOM byHKLMH,
HccieloBaTh (QYHKLIMIO TIPU
TOMOIIIM  TIPOM3BOJHON U
CTPOUTH rpadUK PyHKLUU

Brruucienve TIPOM3BO/IHBIX,
uccieoBaHue (QyHKLWU TPU TIOMOILU
MIPOM3BO/IHOU WCII0J/Ib30BaHue
TIPUJIOKEHHST TIPOU3BOZHON K
WCC/IeJOBaHUIO (PYHKIUU

Y4

BBIUMC/ISITH
HeoTIpe/le/IEHHBI MHTerpast
MeTOZIOM 3aMeHbl
repeMeHHOW U MeTO/IoM
VMHTeTPUPOBaHMUS 1o
4acTsm, TIPUMEHSITh
bopmyny HebroToHa-
JleiibHMILIA TIPY BBIUKC/IEHUH
OTipe/le/IEHHOT0 WHTerpasa,
BBIUHCJIATD TIOIIA/b

[IpumMeHeHHe  OCHOBHBIX
VHTEerpupOBaHus;
VICTI0J/Ib30BaHue TIPUJIOKEHUSI
orpeie/IeHHOTO VHTerpana K
BBIYMC/IEHUIO Pa3/TMYHbIX BeJTMUUH

(opmy




TJIOCKUX (Uryp

Y5 BBIMOJ/THATh NVHeliHble | BrinonHeHue orepayi Haf
orepaLyy HaJ, MaTpyLiaMH{, | MaTpULiaMU;
YMHOXXeHUe MaTpull, | -BlajileHle aJrOpuTMOM BbIYHC/IEHUS
HaXO/IUTh oOpaTHbIe | oripeZiesUTeNiell MepPBOro, BTOPOTO H
MaTpHLIbl, BBIUUCJIAT | TPEThErO TMOPS/KOB;
3HaueHUe omnpejiesiuTesie, |-  pellleHWe  CUCTeM  JIMHeMHBIX
pematb CJIY  MeTo[OM | ypaBHEHUM
Kpawmepa, MeTOZ0M
oOpaTHOM MaTpHILIBI
Y6 BBIUMC/IATh KosiryecTBa | PellleHne 3ajjau Ha  KjlaccuMueckoe
pasMelleHNH, orpejie/ieHMe  BepOSITHOCTH;  Ha
repecTaHoOBOK, OCHOBHbIE TeOpeMbl CJIOKEHUs U
coueTaHUu ,IPUMEHSITh | YMHOXXeHUsI BepPOSITHOCTEM.
¢hopmyibl TeopuU
BEPOSITHOCTH U
MaTeMaTHuuecKou
CTaTUCTUKU [ peLleHUs
5KOHOMMUYECKHX 3a/iay
TIPUMEHSITh (opMyJibl | pellaeT 5KOHOMUYECKHe 3a/jauu
y7 BBIUMCJIEHUS] TIPOCTOTO U
CJIO)KHOTO TIPOLIEHTOB  [IJIst
pellleHWss  SKOHOMHUYECKUX
3aja4
31 OCHOBHbIE TIOHSITUSI TeOpUH | - DopMyTMpOBKa MepBOro U BTOPOTO
TipeJiesioB 3amMeyaTesIbHOrO TIpe/ie/ioB
- OnucaHye MeTO/I0B BbIYUC/IEHHS
npefje/ioB B TOYKe M Ha
0eCKOHEUHOCTH
32 OCHOBHbIE TIOHATUS TeOpudu | - PoOpMyJIMpPOBKaA IIPaBUII
TIPOX3BO/JHOU v eé | nuddepeHLpoBaHUs U
MIpUJIOKEHHe repeyncieHre NPOU3BOHbIX
OCHOBHBIX 3JIeMEHTapHbIX (DYHKLIMH
- [lepeuncrieHrie TabIUUHBIX
WHTerpasaioB
33 OCHOBHbIe TIOHATHSI Teopud | [lepeunicieHre OCHOBHBIX (HOPMYJI
Heorpe/ie/IEHHOTr0 Y | UIHTeIPUPOBaHMS;
oTpe/le/IEHHOT0 UHTerpasoB | 3HaeT KakK MCII0/Ib30BaTh NPUI0KeHHe
oIpe/ie/IeHHOr 0 VHTerpasa K
BBIUMCJ/IEHUIO Pa3/IMUHbIX BeJTMUMH
34 orpefiefieHMe U cBoiicTBa | [lepeunicieHue nocieoBaTe/IbHOCTH

MaTpull, oripefiesiuTesieH,
oripefie/ieHUs W  TIOHSTUS,
oTHocsiecs Kk  CJIY,

JIeiCTBUM NP pellieHUuH CUCTeM
JTMHeNHBIX ypaBHeHUH 1o hopMyiam
Kpawmepa, metoziom I'aycca




HeoOXOoMMBle /1711 pelleHust
cIIy

35 ¢opmynbl  mpoctoro U | Pemnaer 3azauuM C MCIOb30BaHUEM
CJI0’KHOT'O TIPOLIEHTOB bopmyn

36 OCHOBHbIE TIOHSITUSI TEOPUH | [laeT KjlaCCMUecKoe  OfpejiesieHre
BEPOSITHOCTH U | BEPOSITHOCTHY;
MaTeMaThUueCKou -opMy/IIpyeT OCHOBHbIE TeOpeMbl
CTaTUCTUKU HeOOXOAUMBIe | CIIOXKeHHUs u YMHO>KeHUsI
hinti pellieHusi | BepOSITHOCTel;

SKOHOMHUYECKHUX 3a/ay.

-opMynMpyeT 3aKOH pacripejiesieHust
C/Ty4yaliHOU BeJIMUWHBI;

-3HaeT OCHOBHbIE TIOHSATHS
MaTeMaThUueCcKoun CTaTUCTHKU,
TPYIIHPYET CTaTUCTHUECKHUe JJaHHbIe
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1.3. Pacnpejie/ieHe oLleHUBaHKS Pe3y/IbTaTOB 00yYeHHUsI 0 BU/JaM KOHTPOJIA

Bujapl arTecranyuu

Koj 1 HauMeHOBaHUe /IeMeHTa
yMeHU# WId 3HAaHUHU

Texywuii KOHMpo/b

IIpomesicymounas
ammecmayus

Y1-npuMeHATb OCHOBHbIE TIOHATHSA U
CBOMCTBa byHKUMH OJJHOU
riepeMeHHOM TpU pellieHr  3a/jau

TeCTUPOBaHHE, OLI€HKa
BBITIOJTHEHUA
MMPpakKTU4YeCKOro
3aHATHUA

1 Kypc 3uMHsAg
ceccusi — KOHTP.
pab., jeTHsS
ceccusi — 9K3aMeH

Y2-packpeiBaTh HeomnpeneéHHOCTH
TIPU BBIUKCJ/IEHWH TIPe/IeJIOB

TeCTUPOBaHUe, OL[eHKa
BBITTO/THEHUSI
MIPaKTUYECKOT O
3aHSATHS

1 Kypc 3uUMHsIS
ceccus — KOHTP.
pab., eTHss
ceccust — 3K3aMeH

Y 3-BbIUMCIATH TPOM3BO/HYIO
(GyHKL[MM ~ OJHOM  [epeMeHHOM,
MIPOM3BOJIHYI0 CJIOKHOM  (DyHKLIUH,
Yccie[0BaTh (YHKIMIO TIPU TOMOLLA
MIPOM3BOJHOW M CTPOUTh Tpaduk

byHKLMU

TeCTUPOBaHME, OLIEHKA
BBITIO/THEHHA
MPpAaKTUYeCKOTo
3dHATHA

1 Kypc 3uMHss
ceccus — KOHTP.
pab., neTHss
ceccus — 3K3aMeH

TeCTUPOBaHHE, OLI€HKa
BBITIO/THEHUA
MMPpakKTU4YeCKOro
3aHATHUA

1 KypcC 3uMHss
ceccusi — KOHTP.
pab., eTHsS
ceccusi — 9K3aMeH

Y4-pbruncnaTe Heorpe/e/IéHHbIN
WHTerpas MeTOZ0M 3aMeHbl
repeMeHHOMN v MeTOZI0M
VHTerpUpOBaHUs o YyacTsM,
npUuMeHaTb  Qopmyay  HbroToHa-
JleiiOHUIIA rpu BBIYMC/IEHUHN
orpezie/1HHOr0 WHTerpasa,
BBIUMC/IATh  MUIOLA[b  TJIOCKUX
uryp

Y 5-BbITIONMHATE JIMHEMHbIe Orepaljyuu
Haj MaTpuLiaMH, YMHO>XeHHe
MaTpul, HaxO/[UTh oOpaTHbie
MaTpulibl, BBIUUC/ATH  3HAueHHE
ornpejieuTeNnein,

pewiate CJIY wmetomom Kpamepa,
METO/IOM 00paTHOM MaTPULIbI

TeCTUPOBaHUe, OL[eHKa
BBITIO/THEHUSI
MPaKTUYECKOT O
3aHSATHS

JIeTHAA ceccud —
9K3daMeH

Y 6-BBIUUCTATD KOJIMYeCTBa
pasMellleHUH, repecTaHOBOK,
COUeTaHUM ,MIPUMEHAATH (OPMYJIBI
Teopuu BEPOSTHOCTH u
MaTeMaThueCKOM CTaTUCTUKUA /IS
pelleHrs 5SKOHOMHUYeCKUX 3a/1au

TeCTUPOBaHUe, Ol[eHKa
BBITTO/THEHUSI
MIPaKTUYECKOT O
3aHATHUS

JIeTHAA CeCcCHd —
5K3dMeH

Y7-npuMeHSITh thopmMy bl
BBIUKC/IEHUS] TIPOCTOTO U CJIOKHOTO
TIPOLIEHTOB JUIst pelLeHus

TeCTUPOBaHHE, OLI€HKa
BBITIO/THEHHSA
MMPaKTHUYeCKOro

JleTHAA CecCuda —
9K3dMeH




S5KOHOMMHYECKHX 3ada4

3aHATHSA
31-0CHOBHbIe  TIOHATUS ~ TEOPHUM | Y CTHBIM OMPOC 1 Kypc 3uMHss
TrpefiesioB TeCTUpOBaHue, OLleHKa ceccusi — KOHTP.
BBITIO/THEHUSI pab., neTHss
MPaKTUYeCKOro ceccusi — 9K3aMeH
3aHATUSA
32-0CHOBHBIE ~ TIOHATHSL ~ TEOPHHM | Y CTHBIM OINPOC 1 Kypc 3uUMHsIA

TIPOU3BOJHOM U eé TIPU/Io)KeHHe

TeCTUPOBaHHE, OLI€HKa
BBITIO/THEHHA
MMPakKTU4YeCKOro
3dHATHA

ceccust — KOHTP.
pab., neTHss
ceccust — 9K3aMeH

33-0CHOBHbBIE  TIOHATUS  TEOPUU
HeoIlpe/ieJIEHHOIO U OIlpe/ie/IEHHOIO
VHTerpajioB

YcTHBIN o1poc
TeCTUPOBaHUe, OLleHKa
BBITTO/THEHUSI
MPaKTHUYeCKOro
3aHSATHS

1 Kypc 3uMHsg
ceccusi — KOHTP.
pab., jeTHsS
ceccusi — 9K3aMeH

34-oripefenenve u CBOMCTBA
MaTpHuL], Orpe/ieIUuTeNeu,
orpefiesieHUst v TIOHSITHSA,

otHocsmuecst K CJTY, HeoOXxoauMble
JUISL peLleHust
cI1y

YCTHBIM OIpOC,
TeCTHpOBaHMe, OLleHKa
BBITIOJTHEHUS
MPaKTUYeCKOro
3aHATHSA

JIeTHAA Ceccud —
5K3daMeH

35-¢dopMyJibl TIPOCTOTO U CJIOXKHOTO
TIIPOLIEHTOB

YCTHBINA OTpPOC,
TeCTUPOBaHUe, OLleHKa
BBITO/THEHUSI
MPaKTHUYeCKOro
3aHSATUS

JIeTHAA ceCcCuda —
3K3dMeH

36-0CHOBHLIE [IOHATUSA Teopuur
BEPOSITHOCTM M  MaTeMaTU4YeCcKOou
CTaTUCTUKX  HeoOXoauMble /ISt

pelieHrA SKOHOMHWYECKUX 3aJay.

YCTHBIU OTpOC,
TeCTUpOBaHue, OljeHKa
BBITTO/THEHUS
MPaKTUUeCKOoro
3aHSTUS

JIeTHAA ceccud —
5K3daMeH




1.4. Pacnipejie/ieHNe TUNOB OL€HOYHBIX CPE/ICTB MO 3/1eMeHTaM 3HAaHUM U YMEHUM TeKyIlero KOHTPOoJis

Copep:xaHue yueOHOr0
MarTepuasia no nporpamme Y /|

Tun KOHTPOJ/IBHOI'O 3didHUA

Y1

Y2

Y3

Y4

Y5

Y6

Y7

31

32

33

34

35

36

Pa3pgen 1. MaremaTuuecKuil aHa/IM3
anredpol

Tema 1.1 ®yHKIIMS OZHOM TepeMeHHOM.

Tewma 1.2 [Ipeziesibl U HENPepLIBHOCTb
byHKIMM

6,7

Tema 1.3 [Ipou3BoHas v eé NpUIoKeHHe

Tema 1.4 Heorpezie/iéHHbIN UHTETpaj

Tema 1.5 OrnpeienIéHHbIN UHTETrpasl

Pa3zpgen 2. JIuneiinas anredpa

Tema 2.1 MatpuLibl ¥ oripefiesiuTe It

6,7

6,7

Tema 2.2 CUCTeMbl JIMHENHBIX YPaBHEHUN
(CI1Y)

6,7

Paspgen 3. OCHOBBI TeOpHUH BepOATHOCTH,
KOMOMHATOPHKHU ¥ MaTeMaTHYeCKOH
CTaTUCTUKU

Tema 3.1 OcHOBHBIE TTOHATHA TEOPUU
BEPOSITHOCTH ¥ KOMOWHATOPUKHU

6,7

6,7

Tema 3.2 D1eMeHTBEI MaTeMaTUUeCKOi
CTaTUCTUKU

6,7

6,7

Pa3zgen 4. OcHOBHBIe MaTeMaTHUYeCKHe
MeTo/bI B MpodeccHoHA/ILHOM
JAesiTe/IbHOCTH

Tema 4.1 IIprmeHeHVe METO/0B
MaTeMaThuYeCKOro aHasv3a IpU pelleHur
5KOHOMMWYECKHUX 3a/a4u

6,7

Tema 4.2 [Ipocreliliee puioKeHHe
JTMHEMHOM a/ireOpbl B SKOHOMUKE

6,7

6,7




1.5. Pacripefie/ieHue THUIIOB OL€HOYHBIX CPeACTB 110 3/1eMeHTaM 3HAaHMU U YMeHUM, KOHTPO/IMPyeMbIX Ha MPOMeXYTOYHOM

aTTecTaluu

Copep)xanue yue0HOro MaTepuasa mno
nporpamme Y /|

Tun KOHTPOJ/IbHOI'O 3didHUA

Y1

Y2

Y3

Y4

Y5

Y6

Y7

31

32

33

34

35

36

Pa3pen 1. MareMaTHueCKHii aHA/IU3 a/iIredpbI

Tewma 1.1 @yHKIMSA OLHOU NTePeMEeHHOM.

Tema 1.2 TIpesenbl v HeMPepPLIBHOCTh (QYHKIUU

Tema 1.3 [Ipou3BoaHas v eé MpUIoKeHHe

Tema 1.4 HeonpeieniéHHBIN UHTETpal

Tema 1.5 OnpesienéHHbIN MHTErpasl

Pa3pen 2. JIuHeliHas anredopa

Tema 2.1 MatrpuLbl ¥ oripefie/IuTe

Tema 2.2 Cuctemsl MHelHbIX ypaBHeHU (CJTY)

Pa3pen 3. OcHOBBI TeOpUM BepPOATHOCTH,
KOMOMHATOPHKH U MaTeMaTHYeCKOU
CTaTUCTUKU

Tema 3.1 OCHOBHBIE TOHATUS TEOPUY BEPOSITHOCTU
1 KOMOMHATOPHKH

Tema 3.2 DjieMeHTbl MaTeMaTUUeCKON CTaTUCTUKHU

Pa3pgen 4. OcHoBHBIe MaTeMaTHYeCKHEe MeTO/bI
B npo(ecCHOHA/TBHON AeATEe/TbHOCTH

Tema 4.1 [IprMeHeHrEe METO/I0B
MaTeMaThueCcKOro aHasuvsa IpU pelleHur
5KOHOMMWYECKHUX 3a/7a4

Tema 4.2 [Ipocreliliee NpUIO)KeHYe JTUHEVHOU
anreOpbl B 5KOHOMHKE




2. CHEIU®UKAIVSA OIIEHOUYHBIX CPE/ICTB

Ha3znauenue2.1

Crieriudukariyeil ycTaHaBIMBaIOTCS TpeOOBaHUS K COZlepKaHHUIO U

odopM/IeHHIO0 BapUAaHTOB OIIeHOUHOTO CPe/ICTBa MpaKThueckasi pabora.
[TpakTrueckast paboTa TipeiHa3HaueHa [l meKyuje2o KOHMpo/si U OLIeHKH

3HAaHWUM U YMEHUU CTY/IeHTOB TI0 Iporpamme yueOHoM aucumruiiabl EH.01
MATEMATUKA o6pa3oBaTtenbHoi rporpammel CITO 110 crierjuanibHOCTH
38.02.01 DxoHOMUKA U OyxranTepckuii yueT (110 OTPAC/Isim).

2.2 KOHTHHI'@HT aTTecTyeMbIx: (cmydeHmbl 1 Kypca).

2.3 dopMma M yC/I0BUA aTTeCTalUM: TEKYI[UA KOHTPO/Ib TIPOXOAUT B BUJE
BBITIOJTHEHUS 3a/laHU TIPAKTHUUeCKOH paboThI

(ATTecTtauus npoBoguTcs B (hoopme 3K3ameHa (1 cemecTp) Mo 3aBepIIEHUIO
OCBOEHUS yueOHOTro MaTeprasa yueOHOW JUCIUTUIMHEI, TIPU TTOJIOKUTETbHBIX
pe3ysbTarax TeKYLero KOHTPOsl.)

2.4 Bpems BbIIIO/IHEHUSA:

MOArOTOBKA 5 MUH;
BbIrloJiHeHUe 0 yac 40 MuH;
odopmieHHe U cZlaya _ MUH.

Bcero ____yac 45  MuH.

2.5PekomeH/1yemMas iuTepaTypa A pa3padboTK OLeHOYHbBIX CPeACTB U
MOArOTOBKH, 00yJalIUXCA K aTTeCTaluu.

Kuuroo0ecneyeHHOCTD

DJIeMeHThI BLICIIel MaTeMaTUKU. —MOCKBa :
KYPC : UTHDOPA-M, 2019. — 304 c.

Bubnmorpadguueckoe onucaHne u3jaHusA OcHoBHasn/ Kon-Bo
(aBTOp, 3ar;1aBue, BUJ, Mec)To Y rOJ\ U3AAHHSA, | JOMO/IHUTE/IbHAS 5K3. B 611 6.11 O/IeKTPOHHBI
KOJ1. CTP. . ‘| e pecypcnl
JUTeparypa CIISI DY pecyp
bapayuikuy, B. B. OCH ObC
MareMaTHKa. B 2-x Tomax : Tom 1 : yueOHUK. ZNANIUM

bapayiikuH, B. B. OCH ObC
MaTtematuka. B 2-x Tomax : Tom 2 : yueOHUK.
JIeMeHThI BBICIIIEN MaTeMaTUKU. — MOCKBa :
KYPC : UHOPA-M" 2020. — 368 c.

ZNANIUM

C

Kpemep, H. III. OCH ObC FOpaur
Maremaruka 115l Kojuiepkel : yuebHoe rocobue
s CITIO / Kpemep H. III., Koncrantunosa O. I,
®puaman M. H. ; nox peg. Kpemepa H. III. — 10-e
13[., rep. u gorn. — Mocksa : FOpaut, 2019. — 346

Hanasy, A. A. 1011 ObC
MaTtematuKa : yueOHuK / [lajasia A. A. — 3-e u3f,,
vcrp. 1 gon. — Mocksa : UHO®PA-M" 2018. —

ZNANIUM




544 c.

ITTumnosa, JI. U. momn ObC
MarteMaTHKa : yueObHoe rocobue / IIIuroera JI. . — ZNANIUM
Mocksa : UHOPA-M" 2019. — 238 c.

opodeera, A. B. 101 ObC FOpaut

Maremarika. COOpHUK 3a/au : yueOHO-
rpakTuueckoe mocobue ayis CITO / Topodeera A.
B. — 2-e uzn. — Mocksa : FOpaiir, 2019. — 176 c.

3. BAPUAHTbBI OHEHOYHbLIX CPE/JCTB

IIpakTHueckas padora
1o TeMe «HaxoykzeHue npegena GyHKIUNW».

HEJIB: (bOpMI/IpOBaTB YMeHUA BBIYHUC/IEHHS TTIpeAe/10B, PACKPBITUA HeOoIIpeAeJIeHHOCTU BHUdd

0
0
MMyTeM pa3/IO’KeHHA Ha MHOXHUTEJ/IH, OIIpe/ie/IeHrA HeITPePbIBHOCTH (1)YHKLII/II/I

ITopsiaoK BbINO/IHEHUs PadoOThI:
1 PaccMoTpeTh TeOpeTHUeCKUld MaTepHasl 1o TeMe U TIPUMEPHI pelleH s 3a/jau.
2 PelliuTh CaMOCTOSITEJIbHYIO paboTy, BbiMogHUB 10 3aaHUl COOTBETCTBYIOLETO BapHUaHTa.
Odopmuts ogpobHOe pellieHre MMCbMEHHO B TeTPA/IU C yKa3aHUEM OTBETOB.
3 OTBeTUTh MUCbMEHHO Ha KOHTPOJIbHbIE BOTIPOCHI.

Kparkue TeopeTHuecKHe CBefieHHs 110 paccMaTpuBaeMoil mnpodJieme,
OCHOBHbIE XapaKTEPUCTHKH IO COIEP)KAHUI0 MPAKTUUECKO# padoThI:

Onpepenenue. Uncno A HasbiBaeTcsi rpefenom ¢(yHkimu y=f(x) pHu - X,
cTpeMsIIemMcs K X, (B TOUKeX), ecyid Jjist JI'o00ro TI0/I0’KUTETbHOTO UMC/Ia € HalJeTcst
Takoe I0JIOXKUTEILHOe YHUC/IO0 §, UTo ‘f (x) —A‘<8, KaK TOJIBKO 0<‘X—Xo‘<5.

O603HaueHue: Pff} flx|=A.

Omnpepenenne. Oyukius  y=f(x) Ha3biBaeTcs: OECKOHEYHO Manol  MpH X,

cTpemsiLeMcs K X, (B TOUKeX,), ecii }mxl f(x|=0.
- X0

Onpegenenue. OyHkiysa y=f(x) Ha3biBaeTcs 0OeCKOHEUHO OOJIBIION TIpU X,
cTpemsiieMcs K X, (B TOUKeX,), eC/iv Jjisi JIto0Oro TOI0XKUTeNbHOro yncia M Halizercs
TaKoe T0JIO)KUTeTbHOe UnciIo §, uto ‘f (x)|> M, kak TonbKO 0<|X—X0‘ <6.

O6o3HaueHue: 31}{(1 flx]=c0.

Onpepenenue. OyHkims y=f(x), 3a7aHHasi Ha BCeM UHCIIOBOM TPSAMOH,
Ha3bIBaeTcsi OeCKOHeUHO OOJBIION TpU X, CTPeMSIeMCs K ), ecad AJs Jrboro
TM0JIOKUTEIbHOTO uncia M HalifieTcsl Takoe TMOIoKUTeTbHOe uncio T, uto | f (x)|> M,
Kak To/eKo |x|>T.

O6o3HaueHue: 1151;10 flx]=co.

OcHoBHBIE TE€OpEeMBI 0 Mpeae/aax:
1 lim [f(x)£g(x)|=¢ lim f (x) +1lim g(x)¢,

5 lim (f(x)-g(x)|=¢1im f(x)-lim g(x)¢,

X - X, X - Xq X - Xq



3lim kf (x|=klim f(x)

lim f(x
i [00_ PR
im =(= b
v g(x) lim g(x)

B mpocreliiivx cayvyasix BblUKMCAeHWe Tipefena (YHKIUHW CBOAUTCS K
MO/ICTAaHOBKE B (DYHKLIMIO, CTOSILYHO TOJ 3HAaKOM TMpejesa, Mpefe/bHOr0 3HaueHusi
aprymenTa. Ho JoBOJIbHO 4acTO Takasi MO/ICTAaHOBKA Mpe/le/TbHOTO 3HaueHHsi apryMeHTa

=1, (00), (0—00), (

[e¢}

b

NPUBOJMT K HEONpe/ie/leHHbIM  3HAYEHHAM BHJA: | o
1°¢,(0440),(00460)é . OTbICKaHMe TIpefiesIa B 9TUX CJTydasx, Ha3bIBAlOT PaCKPbITHEM
Heorpe/e/leHHOCTeH. [l pacKpBITHSl HeoTpefiefleHHOCTeil MpeobpasyioT BhIpaskeHwe,
CTOSsII|ee 0], 3HAKOM TIpe/ie/ia, 3aTeM HCII0/b3yIOT TeopeMbl O TIpejiesiaX, 3aMeyaTe/ibHble

npe/ieibl.

nx

. . . sinx _
IlepBbIii 3aMeyaTe/IbHBIN pejet: lim =1.
x -0
. tgx . arcsin x . arctgx
cnepcTus lim 9X_q Jim ————=1,lim arclgx _ 1,
x-0 X x>0 X x-0 X
1 X
. . o X : 1) _
Bropoii 3ameuaTe/ibHBIN mpefest: lim (1+x ) =e wm lim [1+—| =e.
X0 X - 00 X

ITpumep 1. Beruncimts 11?; (2 X 1)-

Pemenue. [TogcraBnsiem B pyHKUMI0 y=2Xx— lrpesenbHoe 3HaueHUs1 apryMeHTa
lim (2x—1]=2-3—-1=5.
-3

X

X=3, MOJIy4YnM

Ortser: 5.
2
ITpumep 2. Berunciuts lim xlz()—xlll
x-—1 X —
x’*=10x—11
Pemenvie. [loacTtaBnsieM B (yHKLIUIO y=2—1 rpefesbHOe 3HauYeHUs

0
MHO>KWTEHU, UCTO/b3ysl (POPMY/ibl COKpAI|eHHOIO YMHOXXEHHs, TMPaBU/I0 Pa3/IoXKeHHUs
2
KBa/IpaTHOTO TpexuieHa Ha MHOXuTtenu (a X +bx+c=a (x —xl)(x—xzj, 20e X, X, - KOpHU

KBa/IpaTHOTO TpexusieHa), MeTo/| TPyNIUPOBKH. PellleHre 3anvChIBalOT B BUJIE:

) lim (x—11)(x+1] lim (x—11]
. x'—10x—11 _.{0|_.._y Cxe-1 12
lim —="——=={|~

| 0 x—1](x+1] [x-1) -2
CokpaieHre Ha (Xx+1) BO3MOXKHO, TakK KaK OHO He paBHO HY/IO, a JIMIIb
CTPEMUTCS K HYJIFO.

aprymenTa x=-1, nmonyunm| — |. HeobxoauMo pas3/ioKUTh YMCIUTE/b U 3HAMEeHaTe/lb Ha

0 6.6

OtBerT: 6.
. 3—Vo+t
ITpumep 3. Beruncauts lim #
x-4 X —16
_ 3—5+x
Peiienvie. IloactaBisieM B (PYHKIMIO y_2716 rpefiesibHOe 3HAUeHUs
X —_—

0/ Urobbl 130aBUTHCA OT HEONpeJeIeHHOCTH, HaJ|0

aprymeHTa Xx=4, TMOJyuYdM
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GYHKLMIO YMHOXKUTb Ha eJUHMIlYy, TIPEJCTAaBUB ee B BH/e Jp0o0U, COMPSDKEHHOW K
BbIpa)KEHUIO, CoZieprKallieMy KopeHb 3 —+/5+x. 3amnuiileM pelieHue
3—5+x 0)_.m3 V54X 3+45+x_

lim ————=|—~|=li
x-4 x°—16 (0 x-4 x°—16 3+V5+x

3°—/5+x g 4—x -
=lim =464

ol
4 (x062—16)(3+V54x) x-4 (x—4)(x+4)(3+V/5+x)
(,hm —1 = —1 =__1
4 (x+4)(3+V5+x) 8-6 48
Ortser: -1/48.
2
ITpumep 4. Berunciuts lim M
x-0 X" —16x+1
_ 2 x*+x+3
Pemenuie. IloacraBisieM B (yHKUUIO Y= Tnpegenmoe 3HaueHUsI
x'—16x+

(0.0}
apryMeHTa X — o , TIOyunMm| . YroObl 130aBUTHCS OT HeOMpe/le/IeHHOCTH, Ha/l0 B

YUCIUTesIe U 3HaMeHaTesle BBIHECTH MHOJKUTE/Ib, COZep Kalljiii MaKCUMaJ/IbHYIO CTelleHb
repeMeHHOM. 3anuilieM pelleHue

2L s o= Zr—+=
_ 2x4x+3 . XXX x X
lim 37=llm =lim ———=¢{
o X —16x+1 xew 4[5 16x 1| x-wq_ 16,1
X\ 3773 73 2 3
X X X X X
olim 2299 _ 0y,
Xaool 0+0 1
Ortsert: 0.
xX°+7
IMpumep 5. Beruncmute lim ————
v AX342x+8
x°+7
Pemtenue. IlofcraBnsseM B (YHKUMIO y=——F——— Ipeje/bHOe 3HaueHus
4x+2x+8

. UToOBl M30aBUTLCS OT Heoripe/ieJIeHHOCTH, Hd/l0 B

oo
apryMeHTa X —  , TIO/y4uM|

YUC/IUTesIe M 3HaMeHaTesle BBIHECTH MHOJKUTe/Ib, COZep Kalljiii MaKCUMaJ/IbHYIO CTelleHb
IepeMeHHOM. 3anuilieM pelleHue

5 X5 7
x| =+
5 5 5
. x'+7 . X X .
lim Si.zhm ={
x-0 4X°+2x+8 x-o [x* 2x 8
5 5 5
x> x> x
1+—
. X . 1+0 .1
6 lim = —— = —(==00
e 1,2 B % 04040 0
2 4 5
x° X x

OTtBeT: 0©.

Onpeaenenue. OyHkMs y=f(X) Ha3bIBaeTCsl HEMPEPLIBHOW B TOYKeX,, eC/IM OHa
oripejie/ieHa B 3TOM TOUKe U CYLeCTBYeT KOHEUHbIM rpejen (PyHKLUM B 5TOM TOUKE,



1

X

paBHbIM 3HaUEHUIO (DYHKLMU B 3TOW TOUKeE: {Tﬁ flx)=f(x,) ‘Touka, B KOTOpOU (QyHKLMS

He SIB/ISIeTCS HellpepbIBHOW, Ha3bIBaeTCs TOUKOM pa3phIBa.
Ecm dyskius y=f(x) HerpepblBHa B KaXK[JOM TOuke MHTepBasa (a, b), To oHa
HempepbIBHA Ha 3TOM MHTepBase (PucyHok 1).

-~

¥

y=re
o 1 X\

| PucyHoxk 1. fpadmfm Henf)epLIBHoﬁ Y pa3pbIBHOW (PYHKI[UI

IIpumep 6. PaccmoTpuM (yHKLMIO
(X +1mpux<0,
f(x)= 2x+1npu0<x<2,
(X—2Tnpux=2.

Y BBINIOJTHUM €€ UepTéx.

Crpoum rpaduk:
1) Ha nonmyunrepBaie (-o0; 0] uepTm hparmeHT napabosblf (x|=x"+1,
2) Ha unTepBane (0; 2) — oTpe3ok mpaMoit f(x|=1+2x,
3) Ha no/yuHTepBae [2; +00) — npsimyto f(x|=x—2.

IIpu 3TOM B Cculy HepaBeHcTBA x<0  3Hauenuef|0)| orpeziesieHo 1
KBa/[paTUUHON GyHKIMM f(x|=x’+1, W B CUIy HepaBeHCTBa x>2, sHaueHue [ (2|
ompe/ienieHo s MUHeHHoH GyHKIMH  f(X)=x—2 (PuUCYHOK 2).



PucyHnok 2. I'paduik ¢pyHkumu npumepa 6.  Pucynok 3. I'paduk ¢pyHKImMM nnpumepa 7.

3 2

_1'

IIpumep 7. ViccriefoBaTh QyHKIMIO HA HETTPEPBIBHOCTL y = X

3.2 20,
Pemenue. [Tpeobpa3zyeM QyHKIHIO y= X )1< , Y= x (x 11>.
X— X—
O6nacTb oripeiesieHUs1 PyHKIUH: D(y)=(—00; 1] u (1,'+00).
[TocTponm rpaduk GyHKIMK MOC/Ie YIIPOLIeHUs Apodu y=x’mpu  x#1
(Pucynok 3).0O1BeT: (yHKLMsI HeTlpepbIBHA Ha BCell UMCI0OBOU MPSMOI KpOMe TOUKH
X=1, B KOTOpOIi OHa TepITUT pPa3phiB.

3ajjaHus /I CaMOCTOATE/TbHON PaboThI

BapuanT 1
BrruncimTe npe,qemﬂ.
1) lim 6+X_x 2) lim 6+X_>< 3)lim 6+X_X
x5 X°—27 x-3 x°—27 xmo0 X0 —27
4) lim 6x° 42-5x —3' 5) lim 11X’ +5x°+3x— 1 6)lim 5arcsin 2 x
xo—wo 2X —x+7 X - 0 2X —x+7 X -0 tg4X
X _ 2
7) lim > 1 8) lim w. o)lim S 7X=2X
L4 5Y43° x-5 X —25 x-3 X’—8x+15

10) ViccnemoBath Ha HETIPEPBIBHOCTh U MTOCTPOUTH IpaduK HyHKLUA
| |
|

Frmi)

skl

Bapuanr 2




Beruvciuts nipeziessl.

2 2 2
1) lim ———— 16 2) lim ———— 16 5)im S L 16
x-1 X +x—20 x-4 X +x—20 x-0 4x"+x—20
X . 16 x+1 .
4) lim —2 5)lim —>2F L gylim 93X
xo -0 246 x—0 4x +x—20 x -0 arcsin 7 x
5 3 T 2
7) lim —2X=X g)lim Vx+1-2 9) lim SX—7X*2
xo—-o 4 X +3x—6 x-3 Xx—3 xo2 X —=7x+2

10) UccnegoBaTh Ha HENTPEPLIBHOCTh M MOCTPOUTh TPpadUK HyHKLIUU.

Ligh A L

Copep)xaHue oTuera:

1 Tema, 1ien1b.
2 Odopmenne 3aiaHuii ¢ 1opoOHBIM pellieHreM 1 C yKa3aHHeM OTBETOB.
3 OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTpo/1bHBIE BONPOCHI:
1 Kakuie BU/bI Heonpe/ie/IeHHOCTel BCTpeuaanch Mpy pellieHny 3a/jaHuil?
2 CKO/bKO MOXeT ObITh TOUEK pa3pbiBa?
3 Urto 3HauuT OGeCKOHEeUHO OoJibItias PyHKLUS?
4 Kakast pyHKIMsI Ha3bIBaeTCsl 0eCKOHEYHO Masioi?
5 Uto Ha3bIBaeTCs 3/ieMeHTapHOU U He3/ileMeHTapHOU (PyHKIuei?

IIpakTnueckasi pabora
Haxo>kieHre HauOObI1Ier0, HAUMEHBIIIEr0 3HaUeHUsT (PYHKIIWH.

- IPUMEHUTb YMEHHs 110 BJaJIeHUI0 Tpe/icTaB/IeHUi 00 OCHOBHBIX MOHSTHSIX MaTeMaTHUecKoro
aHaiM3a M WX CBOMCTBAaX, B/aJileHWe YMeHMeM XapaKTepu30BaTh IOBe/leHue (YHKLH,
VICTI0/Ib30BaHue 10/1yYeHHbIX 3HaHUU /151 ONMCaHWs Y aHa/iu3a peabHbIX 3aBUCHMOCTeM.

TeopeTuuecKrii MaTepuas.
HocraTouHoe ycyioBue skcTpeMyma. [lycth pyHKuMs y=f(X) HermpepbIiBHA Ha
MIPOMEXXYTKe X U UMeeT BHYTPU MPOMEXKYTKa CTaLMOHAPHYIO WX KPUTHUYECKYIO
TOUKY X=Xo.
Torpa:
a) eC/Iv y 9TOM TOUKH CYIIeCTBYeT TaKasi OKPeCTHOCTb, B KOTOPOU BBITIOJTHSIETCSI
HepaBeHCTBO f '(x)<0. mpu X<Xo, a TIpU X>X, - HepaBeHCTBO f '(x)>0, To X=X, - TOUKa
MUHUMYMa;
6)ecsin y 3TOM TOUKH CYIIIeCTBYeT TaKasi OKPeCTHOCTh, B KOTOPOU MPH X<X, BBITIOTHSIETCS
HepaBeHCTBO f '(x)>0, a npu x>X, - HepaBeHCTBO f '(x)<0, TO X=X, - TOUKa MAaKCUMYMa;
B) €C/IM Y 9TOM TOUKH CYIIleCTBYeT Takasi OKPeCTHOCTb, UTO B Hell U C/ieBa, U CIipaBa OT
TOUKH Xo 3HAKU MMPOU3BOIHOM OZIMHAKOBBI, TO B TOUKE Xo SKCTPEMYMOB HeT.
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AnropuTMm rccieioBaHUs HeTlpepbIBHOW (yHKIMK y=f(X) HA MOHOTOHHOCTh U YKCTPEMYMBI:
1) Haiitu ipousBognyto f '(x)
2) Haiitu cTaijuoHapHbIe U KPUTHUECKHE TOUKH.
3) OTMeTUTb CTal[MOHAPHbBIE ¥ KPUTHUECKHE TOUKH Ha YHMC/IOBOU MPSMOM M OTIPee/TUTh
3HAKY TIPOM3BO/THOM Ha MOJTYUUBIIIUXCS TPOMEXKYTKAX.
4) Onupasich Ha TeOPeMY, CJieJlaThb BbIBO/IbI 0 MOHOTOHHOCTH U TOUKAaX 3KCTPEMYyMa.

[Tpy BBITTO/THEHUU TIPAKTHYECKOM paboThl paCCMOTPUTE CrIeyIOLie IPUMepBI:
[Tpumep 1:
x*+ 16
.' =
WccnenoBaTh QyHKIINIO x* Ha 3KCTPEMYMBI.
Perienvie. @yHK1Ms1 HerlpepbIBHA, KpoMe TOUKM X=0.
1)Haiiziem rpousBoOAHYO:
. (x*+16) - x*-x3) - (x*+ 16) 4x3-x3-2x(x*+ 16) 2x% - 32x 20 - 2)(x + 2)(x* + 4)
f = )= = T == T4 = X3
2)x=2 u Xx=-2 - craudoHapHble TOUKU. [Tpu x=0, mpon3BoAHas He CyL[eCTBYeT, 3TO TOUKa
pasphiBa.

3)

’ + - +
= =
2

v
={

4) x=-2 - ToUKa MUHUMYMa, Ymin=8 X=2 - TOUKa MaKCUMYMa, Ymin=8.

ANTopUTM OTHICKaHUsI HAUMEHBIIIero ¥ HauboblIero 3HaueHUi HerpepbIBHOM
dynkiuu y=f(x) Ha oTpe3ke [a;b]
1)Haiitu ripou3Bognyto f '(x).
2)HatiTu cTaliioHapHble ¥ KpUTUUeCKUe TOUKU (DYHKIIWY, JieXalllie BHYTpU
oTpe3ka [a;b].
3)Bbrunc/iuTh 3HaueHue GyHKImM y=f(X) B Toukax, 0TOOpa)kaeMbIX Ha BTOPOM IIIare U B
TOUKax a v b, BBIOpaTh Cpe/i 3TUX 3HAUeHU HauMeHbIIIee (Yuaw) ¥ HauboJIbIIee (3T0
OYAET Yuauo)-
[Tpumep 2. HaiiTu HarMeHbIllee U HaubosIbllee 3HaueHe (PYHKLIUN
y=x>-3x’-45x+1 Ha orpeske [0;6].
Perienue. Bocronb3yemcsi anropuTMom
y'=3x2-6x-45 x =5 € [0;6]
3x%-6x-45=0
x*-2x-15=0
X1:—3, X2:5

y HaHM:_174) YHaH6:1

[Tycte pyHKUuMs y=f(X) HerpepbIBHA Ha IPOMEKYTKe X U UMeeT BHYTPU HEro eJUHCTBEHHYO
CTaLMOHAPHYI0 WM KPUTHUUECKYI0 TOUKY X=X

Torpa:

a) ec/ii X=X, TOUKa MaKCUMYMa, TO Vuaus=F(X0)

0) ecsm X=X, TOUKa MUHUMYMA, TO Yeam=F(X0).
X

Y=
[Tpumep 3. Haiitu HanboJibIlIee 3HaUeHHe QYHKIN 1 +x* Ha nyue [0; +oo).
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. 1 -x7
V= 1 a7
Pemenne . (1 +x3)" ITpon3BogHas BCIOAY CyLL[eCTBYyeT, 3HAYMT, KPUTUUECKUX TOUeK y
Gyskupn Het. y’=0, 1-x*=0, x=1 umm x=-1.
3agannomy nyuy [0; F®) e X = 1. rpux >1, y'>0, a npu x >1, y’<0.
1 1
F = {1] - = -
3HauuT, X = 1 — TOUKa MakKCuMyMa Ymax = J 1412 2,
x=1 — e/MHCTBeHHas CTallMOHAapHas TOUKa (PYHKLIMY Ha 3a[JaHHOM [IPOMEXXyTKe, IPUUYEM TOUKa

Makcumyma.

Boripocel A1 3aKperieHusi TeOpeTUUeCKOoro Mareprasa K pakTUUeCKOMY 3aHSATUIO:

1.  Kakasi Touka Ha3bIBaeTCsi TOUKOW MakCUMyMa?

2 Kakast Touka Ha3bIBaeTCs TOUKOM MUHHUMYyMa?

3.  [lepeuucnure npaBuia auddepeHIIPOBaHUSI.

4.  Ha3oBuTe aJTOPUTM HaXOX/€HUsI HAUOOJIBIIIEr0 Y HAUMEHbIIIETO 3HauUeHUs (PYHKI[UHM Ha

OTpe3Ke.
3ajaHue:
I Bapuant IT BapuanTt
1. ViccnemoBath Ha 3KCTpeMyM (DYHKILIUIO:
y=xk&x-1» vy =2xk - 2F

2. OnpefieiuTh 3KCTPeMyMbl

2. OnipefieiUTh SKCTpeMyM (yHKIUU f (x) = ¥x= :
byHKLIMN f&)=¥x*

1. 3. Haiigure HanbosibIlee ¥ HaMMeHbIIIee 3HaUeHre (HyHKLIWN:
y = x>-3x*+3x+2 Ha oTpeske [2;5] y = x*-4x°+2x-1 Ha otpeske [2;3]
4. Kakve M3 JaHHBIX (PYHKLUM He uvMeeT KpuThueckux 4. Kakue u3 JaHHBIX (QyHKLMI He
TOUeK yMeeT KPUTUYEeCKUX TOYeK
a) y=x*+2x°+6 a) y=x’+x°-2
6)y=x—ﬁ 6)y=ﬁ+x
g) Y =3x +7x g) Y =X +¥x
I') TaKOU HeT. I') TaKOM HeT.

[TopsifoK BBINOTHEHKS:
BHuMaTenbHO MPOYUTATh TEMY U 1]eJ1b TIPaKTUUeCKOUM paboThI.

W3yuuTh yueOHbIN MaTepuas 1o TeMe.
OTBeTUTH Ha BOTPOCHI.

BbInoyiHUTE 3a1aHUS.

IToaroToBUTH OTYET.

kW

CoJep)kaHue OTYeTa:
Ha3BaHue rpakTHUeCcKoii paboThI.

YuyebHasi 11e/1b.
Perniennie 3a/1aHui IPaKTUUECKOW pabOTHI.
OTBeThI Ha BOTIPOCHI /I/Is1 3aKpeTlIeHrsl TeOPeTUUeCKOro MaTepuara.
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IIpakmuueckas paboma
Tema: «Haxoxx/jeHHe HeonpeAe/IeHHbIX MHTErPaioB METOA0M 3aMeHbI
nepeMeHHOM M IO YaCTAM»
Lenb: COBepIIEHCTBOBAHWE  YMEHUM HAXOAWUTh HEOIIPe/le/IeHHbIe WHTErpasIbl
METOZIOM 3aMeHbI TepeMeHHON M T0 YacTsM, COBEpIIIeHCTBOBAHKE YMEHWU TIPOBEPSITh
JelCcTBHe MHTerpupoBanus AuddepeHIIpOBaHUEM.

MeToanuecKue yKa3aHusl /11 MPAKTHUYECKOH PadoThI
Teopernueckue cBegeHUs!
ITepeoobpasnas ¢pynkyuu. HeonpedeneHHblll uHmMezpan

F(x) (a,b)

CDyHKLII/IH , ornpenejeHHasd HaAd  HWHTEpBaJie ,  HA3bIBAETCA

f(x) (a,b)

nepeoobpasHoil st GyHKLUH , OTpe/ieJIeHHOM Ha TOM >Ke UHTepBasie , ecu

F'(x)=f(x).

F(X) — mepBooOpasHasi i (YHKLUA f (X), TO Jrobasi fpyrasi

@ (x) f(x) F(x)

nepBoobOpasHas 71 QyHKLUM OT/INYaeTcss OT Ha HeKOoTopoe

®d(x)=F(x)+C, rpe C — const |
f(x)

HeonpedeneHHbimM uHmezpasom oT (yHKLUU Ha3blBaeTCsl COBOKYITHOCTh
BCeX 1epBooOpasHbIX il 3Tok ¢GyHKUuM. OO03HaUYaeTcss Heompe/eeHHbI WHTerpat:

If (x)dx =F (x)+C, e F'(x)=f(x), C — const.

Omnepanyisi HaXOXKIeHWUN TMepBooOpa3HOW /[ JaHHOW (YHKIMM Ha3bIBaeTCS
UHmezpupoeaHuem.  VIHTerpupoBaHWe  siBlseTcsi ~ oOpaTHOM  omepaiueil K
I depeHIIPOBaHUIO:

(ff Cdx) = G

Jlnsi TIpOBEPKM TIPaBUIBHOCTH BBITIOJTHEHHOTO HWHTETPUPOBAHUS HEOOXOJMMO
npon¢depeHLUPOBaTh pe3y/IbTaT UHTErPUPOBAHKUS U CPaBHUTH MOTYUYEeHHYIO (DYHKLIUIO
C MOABIHTETPAIbHOM.

CBolicTBa Heomnpe/ie/IeHHOTO UHTerpasa:

N (ff (X)dx)r =f(x); dJ‘f (x)dx = f (x)dx;
N JaF CO=F () +C;

3. ka (x)dx =k J'f (x)dx, k — const;

N J(f (x)+ g(x))dx :J'f (x)dx + J'g(x)dx.

Ecmm

IIOCTOAHHOe Cj/iaraemoe, T. e.
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Tabauya ocHOBHbIX UHME2PA/108

N JDdu =C; C =const; J'du =u+C;
o+l
u“du = +C, a#-1 ——ZJ_+C
3. J' o +1 J_
Jd—u =In|u| + C; J'a“du =-— + G;
4.~ u
J'e“du =e" +C; J'cnsu du =sinu +C;
6. 7.
du
. _ ) =tgu+C;
o Jélnudu =- cosu +C; N J'cnszu g
du du _ . u _
=- ctgu + C; —— =arcsin— +C;
10. J'Sinzu © 11. J.ﬁJHE - u’ a
J' ‘H+ u* +a’ +C; J' 2dﬂ 5 :1arﬂg3+c;
x}'u +a’ 13 Ju’ +a® a a
du 1. |u-a du
J'ﬁ =—In +C; J'— =In tg +C;
14 VU - @ 2a |u+a 15, Usinu 2
du ‘u
=Injtg | —+— ||+ C;
6 J.cnsu 5 [ 74 . J'tgudu =- In|cosu|+ C;

- J'ctgudu =Infsinu|+C.

Kaxgast U3 mpuBefieHHbIX B Tabuiie GopMy/ CripaBeZijiiBa Ha MPOMEXYTKe, He
cofiep>KallleM TOYeK pa3phiBa MObIHTErPAbHON (YHKLUHU. BbIUKMC/IeHWe UHTErpasoB C
WCI0/Ib30BaHHEeM Tab/MI[bl M OCHOBHBIX CBOWCTB HAa3bIBAlOT HETOCPEICTBEHHBIM
WUHTErPUPOBaHUEM.

Memoo 3ameHbl nepemMeHHOU

Teopema 1. Ilyctb X =¢(t) MOHOTOHHasi, HerpepbIBHO JuddepeHMpyemMast
byHK1Ms, Torga

[f(0dx = [f (@(O)¢ @t "
[fleg)dt =F(6)+C, o [f(x)dx =F(p(x)) +C,
rje Y _ GbyHKUWMsA, oOpaTHast p(t) .

@opmyna (1) Ha3biBaeTcsi ¢opmynoli 3ameHbl nepeMeHHOU B HeOTpeeeHHOM
WHTerpare.

IIpu sToMm, eciu

Aneopumm 3ameHbl nepeMeHHOL:
1) Cpsi3aTh CTapy0 IepeMeHHYI0 HMHTerpupoBaHMs X C HOBO mepemenHoii [ c

IIOMOIIBIO 3aM€eHEbI X =(p(r) .

2) Haittu cBa3b Mexay fuddepeHaniaMmm dx =g (r}dr.
3) IlepeiiTy mof, 3HAKOM MHTerpasa K HOBOU NepeMeHHOM.
4) IlpouHTerpupoBaTb W B TIOJyYeHHOW TepBOOOpa3HON BepHYTbCS K CTapoi

t =y(x).

riepeMeHHOM, T0/ICTaBUB
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Ilpumep1. TTpouHTErprpPOBaTh MOAXO/sILeH 3aMeHOU IepeMeHHOM.

a) Icnsdxdx; 6) fegx”dx; e}J"x(Z- x*) dx

Pewenue:
t =4x dopmyna7
a) J'ms dxdx =|dt =(4x) =ddx|= J"msr% zi J"msrdr ={Tabmiuer | =
dx — % MHTErpasioB

:lsinr +C :lsinzlx +C.
4 4

t =9x+1 dopmyna 6
6) J'eg""”dx =|dt =(9x +1)" =9dx :J'e‘ % 23 J'e‘dt = Tab/ILBI =
dx :ﬂ MHTErPa1oB
9
_18[ +C_legx+l +C
9
t =2- x* g ) dbopmyna 3
&) J'x(Z - x*)’dx =|dt =(2- x7) =-2xdx| = J'r5 - Er] =3 J'r5dr =1 TabmLibI =
dx = dt HMHTEerpaoB
1t°

N L S Gy
12

HHumezpupogaHue no uacmsam
Hexomopble 8udbl uHmMe2panos, 8bIMUCASIEMbIX NO UACMAM

U=U(x)

. V =V(x)
Ecmu mipou3sBojiHbIe  (PYHKI[HIM HeTpepbIBHBI, TO

cripaBe/jjivBa popmyra:

JUdV =UV - JVd U, 3)

Ha3sblBaeMasi (popmy/10ll UHMe2puUpOBAHUsl NO UACMSM.

B U(x)
KauecTBe 00BbIYHO BBIOMPAIOT (BDYHKIIMIO, KOTOpasi YIIPOIIAeTCs TIpU
nvddepeHIIMPOBaHUM.

HekoTtopeie cTaHfapTHble caydau GYHKIUM, WHTErpUPYyeMbIX TI0 YacCTsM,
yKa3saHbl B Tabnuie 1. Tam ke faeTcs criocob BbIOOpa MHOKUTeIeH Uydv,

Tabmia 1

Buo unmezpana U—- dUu dv -V
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JPH[X}S'IH ko dx dV =sinkxdx — V =- écnskx
JPn(x}cnskxdx U =Fy(x)— 1.
, dV =coskxdx— V =—sinkx
Jpn(x}eh dx — dU =P, (x)dx k
n =12,... dV =e"dx— V %e‘”‘
Buo unmezpana U— dU dv -V
fokxB.(x)dx |y e qu =
X
J’é resin kx B (X)dx U =arcsin kx — dU = kdx

V1- k2%
J'arccns kx Po(X)dX| 1} — arecosky— dU =- kdx | gV =B, (x)dx —

VI- KX v = (P, (x)dx

J'arctgkxPn(x]dx U =arctgkx— dU = kdx

1+ k*x*
Iarcﬂgkxﬂ[x]dx U =arcctghx — dU =- —kdx
1+ k2x?
n=0,12,...
— n n-1
Pn(x)—MHOFO‘-IJIEH or X crenenu 1, 1. e. By (x) =aox” +ax +"'+ﬂ”, rze o 7&0.

IIpumep 2. IIporHTErprUpOBAaTh I10 YaCTSM.

a) Jth - 1)sin 2 xdx; 6) J[1+ 2x)In xdx.
PeweHnue.
U =3x-1— dU =3dx 5 5
. cos2x 0s2x
a) |(3x- 1)sin2xdx = =(3x- 1)(- + dx
) f3x-D 4V =sin2xdx - v = 52| =X D) f 2

=- lI:E’;Jui - 1)cos2x + 3 J'CDSZXI.’]TX =- l(3:1( - 1)cos 2x + Es».in 2x + C.
2 2 2 4

U=Inx— dU zﬁ
X
6) Jtl+2x}lnxdx =|dV =(1 + 2x)dx — =Inx(x +x*)- J(x+x2}% =
V = f(1+2x)dx =x+x

2
=Inx(x +x°)- J(l+x}dx =Inx(x+x°)- x- %M’:.
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Bapuanr 1

HaliTu Heonpe/ienieHHbIe MHTErpasibl METO/JOM HEOCPeACTBEHHOr0 UHTerprpoBanus (/s Ne 1-
5).

1
J{Scosx- 3x% +—
X

x? - x> +x*
X X
dx Js—dxs X {6 3 - abix
.3. .

1. 2.

12 + 1 - dx J- dx
4, "L COS X 1- X o J1+16x?
5.
Haiitu HeomnpeiesieHHbIEe UHTErPasibl MeTOAOM TMOACTaHOBKH (a1t Ne 6-8).
12x* +5

J(Bx- 4)3dx. JI3X4 +5x- 3dX.
1. 2.

J(X +5)cos xdx

Haiitu HEOHpeAEHeHHblf/'I HWHTerpaa MeTog0M MHTeIrpUPOBaHUA 110 YaCTAM:

Bapuanr 2
Haiity Heonpe/iesieHHbIe UHTeTpa/ibl METOZIOM HeIoCpeJCTBEHHOr0 UHTerpupoBaHus (g1 Ne 1-
5).

dx X’ - 3x" +2x°

F— %  [or 2> sk

1
J‘{Gsinx+4x3 - =
X
1 1 dx
+ dx T
J[1+x2 sin® x| j\/4—9x2 .
HaiiTu HeompeiesieHHbIe UHTerpasibl MeTOOM TOZACTaHOBKH (/11 Ne 6-8).

18x* - 3
J(7x + S)Adx. fmdx fx7 e dx.

o . J(x - 2)sin xdx
Halitu Heomnpe/ie/leHHBIM UHTErpaa METOJOM UHTETPUPOBAHUS T10 YaCTsIM: )

IIpakTHueckas pabora
«PelieHue cucTeM JIMHeNHBIX YPaBHEHUH TPeThero nopsigka merogaom Kpamepa»

Ilesn paboThbI:
®  pacmMpuUTh TpeficTaBeHre 0 Metozax pemteHnst CJIY u orpaboraThk anroputm pemierust CJTY
MmeTogom Kpawmepa;
®  pa3BUBAaTh JIOTUYECKOE MBIIJIEHUE CTYAeHTOB, YMeHUe HaXOJAWUTh PallMOHA/ILHOE pelleHne
3a/auu;
®  BOCIMTHIBATH Y CTYZ[EHTOB aKKypaTHOCTb Y KyJ/IbTypy MMCbMEHHOM MaTeMaTU4yeCKOU peuu IIpy
0(OpMJIEHHMH UMM CBOErO PpeLIeHMUs.

Periute cuctemy ypaBHeHui mo ¢opmysam Kpamepa
BAPUAHT 1 BAPUVAHT 2
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L | R
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;. Ay ayp
A= ay; Ay a,,
a a ..o a
nl n2 nn
KOTOphLIe B MaTpUYHOi (hopMe 3amuchiBaroTCsa Kak A-X = B, rze -
X1
X= X3
Xy
OCHOBHas ManHL[a CHUCTEeMBI, - ManI/IL[a-CTO]I6eL[ HeHn3BeCTHBIX HEPEMEHHBIX,
bl
B= b2
bn

- MaTpuLia CBOOOHBIX UJIEHOB.

PerieHue cucTeMbl TMHEHHBIX aareOpanuecKux ypaBHeHUN MaTPUUHBIM METOZOM
onpezensiercs 1o gopmysie X = A™ - B, T.e. pelleHye HaXOAUTCA C IOMOILLIO 06paTHOM
marpurs A

Bapuanr 1
1. PemmThb crucTeMy JTMHENHbIX YPaBHEHU TPeTbero Mopsi/jka MaTpUUHbIM METO/[OM.

UeHED WA e

6)\ |

il

B)

Bapuanr 2
1. PewuTh cUCTeMy JIMHEMHBIX YPaBHEHUM TPeTbero nopszka ManI/IT-IHBIM METOZOM.

I

|
| B)

i

MR el

6)

a)

KoHTpo/bHBIE BONIPOCHI
3anuiimTe CUCTeMY JIMHEMHBIX aireOpandyecKux ypaBHEHUM B MaTPUUHOU (opme.
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IMpakmuueckas paboma
Tema: «BbluucieHue gepossmHocmeti coobimuti no Kaaccuueckou ¢popmy/e epossmHocmu»
Ienb: ¢dopMupoBaHWe yMeHUI pellaTh 3a/aud, WCIO/b3Yysl K/acCuueckyr ¢GopMyny
BEPOSITHOCTH;
3aKperjieHWe YMeHWI pelllaTh 3a/laud, WCIOJ/b3ys OrpejesieHnss U (OpMYyJibl pa3HbIX BH/OB
KOMOWHaruii 6e3 TIOBTOpeHWI M C TIOBTOPEHHUSIMM; pelllaTh 3ajlauM, WCII0/b3ysl TpaBU/a
KOMOWHATOPUKH.

MeTtoanueckue yKa3aHUs U TeOpeTHUeCKHe CBe/IeHUs K MPaKTHUYeCKoi padore
Knaccuueckoe onpedenerue gepossmHocmu
IIpumep 1. ITycTb B ypHe COLepKUTCA 6 OMHAKOBBIX L11apOB, IpUueM 2 U3 HUX - KpacHsble, 3 -
cunue ¥ 1 - 6enbiii. KakoBa BO3MOXXHOCTb BBIHYTh Hay/jauy W3 YPHBI 1[BeTHOU 1map? Mo)XHO /i
0XapaKTepu30BaTh 3Ty BO3MOXXHOCTb UACIOM? OKa3bIBaeTCsI MOXKHO. JTO YKUCJIO U Ha3bIBAeTCS
BEPOSITHOCTBIO COOBITHSI A (TIOSIB/IEHNSI LIBETHOTO 11apa). Takum 00pa3oMm, eepostmHOCb eCmb
Yucs10, Xapakmepusyloujee cmeneHb 603MOMXCHOCIU Nosié/1eHUs1 coobimusi.
Kaxk/1b1i1 13 BO3MOJKHBIX pe3y/IbTaTOB UCTIbITaHUS (B MpuMepe 4, UCTIbITaHue COCTOUT B
V3B/IeYeHUH 111apa U3 YPHbI) Ha3bIBAETCS 3/1eMEHMAPHbIM UCX000M.
Te seMeHTapHbIe UCXO/BI, B KOTOPBIX MHTEPECYIoliee HaC COObITHE HACTyTaeT,
Ha3bIBAIOTCs 6/1a20Npusimcmeyowjumu 3ToMy coObITHIO. B ripuMepe 4 61aronpusTCTBYOT
CoObITHIO A (TIOSIBJIEHHUE L[BETHOTO I11apa) 5 UCXO/I0B.
CoObITHSI Ha3BIBAIOTCSI PABHOB03MOMNCHBIMU, €C/TU €CTh OCHOBAHUSI CUMTATh, UTO He OJJHO U3 HUX
He sIB/IsIeTCsI O0iee BO3MOYKHBIM, UeM JpyToe.
ITpumep 2. TTosiBiieHre TOT'O UM MHOTO YKC/Ia OUKOB Ha OPOIIIEHHOM MI'Pa/IbHOM KyOHKe —
PaBHOBO3MO)XHbIE COOBITHSI.
BepossmHuocmbio P(A) cobObIThst A Ha3bIBalOT OTHOIIIEHHE UKMC/Ia 0/1arONpUSTCTBYIOL[UX STOMY
COOBITHIO UCXO/IOB K 00IIIeMY UMC/Ty BCEX PaBHOBO3MO>KHBIX HECOBMECTHBIX 3/IeME@HTapPHBIX
MCX0/10B, 06pa3yroluX MOHY0 TpyIiny. Beposmuocmb P(A) cobbiTusi A onpeiensieTcsi 1o

dbopmynie

P4 =1
(4)=—

1,
TJle M — YKC/I0 37IeMeHTapHBIX UCXO0/0B, 6/1aroNpUsTCTBYIOIMX A; N — YHUC/IO BCEX BO3MOXKHBIX
3/1eMeHTapHbIX UCXOZ,0B UCIIbITaHHUS.
B nipumepe 4 Bcero 37eMeHTapHBIX UCXOZ0B 6; U3 HUX 5 0/1arONpUsTCTBYIOT COOLITHIO A.
CnepnoBaTenbHO, BEPOSITHOCTD TOTO UTO B3SThIM 11ap OKa)KeTCs LIBETHbIM, paBHa P(A) = 5/6.

IIpumep 3. OnipeieTUTh BEPOSTHOCTH BbITIaIEHUS] HEUETHOT'O UKC/IAa OUKOB Ha KOCTH.
PeweHue. TTpu 6pocaHiu KOCTH COOBITHE A — «BbIMNAJ0 HEUETHOE UHC/IO OUKOB» MOXKHO
3aruMcaTh Kak rmoAMHOXecTBo {1, 3, 5} mpocTpaHcTBa ucxozios {1, 2, 3, 4, 5, 6} (puc. 1).

Yucsio Bcex paBHOBO3MO>KHBIX UCXOZI0B N = 6, a uMc/io 6/1aronpuaTHbIX COOBITUIO A —m = 3.
CnenoBaTtebHO,

PA=2==
6 2

ITpumep 4. B ypHe HaxoauTcst 7 mapoB: 2 6enbix, 4 uepHbIX ¥ 1 KpacHbIi. BeiHUMaeTcst oAvH

1map Hayrazi. KakoBa BeposSITHOCTb TOTO, UTO BBIHYTHIN 111ap Oy/jeT YépHbIM?

Pewenue. 3anymepyem mapsl. [1ycTs, Hanpumep, mapbl ¢ HomMepamu 1 1 2 — Geriblie, €

HOoMepamHu 3, 4, 5 1 6 — uépHsble, a KpaCHOMY 111apy NPUCBOUM HOMep 7. Tak Kak Mbl MOXXeM

BBIHYTb TOJIBKO OJJMH M3 CEMHU II1apOB, TO 00I1lee YMC/I0 paBHOBO3MOXKHBIX MCX0/JOB PABHO CEMH

(n = 7). U3 Hux 4 rcxoja — NosiB/IeHye 111apoB C HoMepamu 3, 4, 5 U6 — puBelyT K TOMY, UTO
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BBIHYTHIH 111ap OyzeT uépHbiM (m = 4). TeM cambIM, BePOSITHOCTb COOBITHSI A, COCTOSIIIIETO B

4
P(A)=-.

NOSIBJIEHWH YEPHOTO 111apa, paBHa 7
BeruncivTe BeposiTHOCTb TOTO, UTO BBIHYThIH 11ap OyJeT OenbiM.
IIpumep 5. BbIUMC/IUTH BEPOSTHOCTD BhINazieHust B cymMe 10 OuKOB 1pyu OPOCAHWY Taphbl
KOCTeH.
PeweHue. PaccMOTpUM BCe PaBHOBO3MO)KHBIE ICXO/IbI B Pe3y/ibTaTe OpocaHust ABYX KOCTeH (Mx
YrCII0 paBHO 36 - peKOMeH/lyeM 3arucaThb B BU/e Tabiuiibl). Beinazenue B cymme 10 oukoB
(cobbITre A) BO3MOXKHO B TPEX Cydasix — 4 OuKa Ha 1epBOi KOCTH U 6 Ha BTOPOH, 5 OUKOB Ha
nepBoi U 5 Ha BTOPOH, 6 OUKOB Ha 11epBoii 1 4 Ha BTOpo. I103ToMy BeposITHOCTb COOBITHS A

PA) ==t
(BbInagenus B cymme 10 0UKOB) paBHa 36 12
IIpumep 6. M3 60 BOTIPOCOB, BXOASIIUX B 9K3aMeHAlIMOHHbIe OW/IETHI, CTYIeHT TToAroTOBU 50.
KakoBa BepoSITHOCTb TOTO, UTO B3AThI HayZiauy CTYZeHTOM OuieT, coJep Kall[uii 2 Borpoca,
OyzeT coCTOSITh U3 TIOATOTOBIEHHBIX UM BOTIPOCOB?
PeweHue.
1) O6o3HauMM cobObITHE A - «BBITAHYTBIN CTY/IEHTOM OW/IET COCTOUT U3 MOATOTOB/IEHHBIX UM
OuneToB». [I1s1 BHIUMCIEHUS] BEPOSITHOCTH TIOSIBJIEHUsI JAHHOTO COOBITHSI BOCITIO/TB3yeMCsI
K/IaCCUUeCKUM OTIpeZie/ieHueM BePOSITHOCTH COOBITHSI, COTIaCHO KOTOPOMY BepPOSITHOCTD

I
PlA)=—,
oripeziesisieTcs 1o Gopmyiie: 1
r/le m — YKCJI0 UCXO/IOB, TIPU KOTOPBIX TOSIB/IsSIeTCS COObITHE A,
n — o011jee YKCIO eMeHTapHBIX HECOBMECTHBIX PABHOBO3MOJKHBIX MICXOZIOB.
2) Onpegenum n. O6I11Iee uKc/io 6HIETOB ONpezie/iseTcsi coueTaHueM 1o 2 u3 60:

;B0 6059

n =% =——=——=1770
Se-2l o 2
3) KonuuecTso 61/1eTOB, BOIPOCH! KOTOPHIX CTY/IeHT 3HaeT, Orpe/e/seTcs COueTaHueM 1o 2 U3
50:
S0 50.49
m= Q= =220 105 P(4)=22 _ 069
4al.2 2 4) OnpezielM BePOSITHOCTb COOLITHS A 1770

Omeem: BeposiTHOCTb TOT0, UTO B3SIThIM Hay/jauy CTy/leHTOM OueT, cojiepskaliyii 2 BOrpoca,
OyZleT COCTOSITh U3 MOATOTOB/IEHHBIX UM BONpocoB paBHa P(A) = 0,69. To ectb, eciu OyeT,
HaripumMep, 100 TakUX CTy/IeHTOB, TO 69 U3 HUX BBITSAHYT OH/IETHI, K BOIIPOCaM KOTOPBIX OHU
MOATOTOBJIEHBI.

CaoiicTBO 1. BeposiTHOCTE 00cmoeepHo20 cobbITHs A paBHa eaunulie: P(A) = 1.

CBolcTBO 2. BeposSITHOCTb HE803MOXMCHO20 COObITHS A paBHa HymO: P(A) = 0.

CgoiicTBO 3. BeposSITHOCTB C/yuaifHOTO COOBITHSI €CTh MOJIOKUTE/IbHOe UHCIIO0, 3aK/IF0UeHHOe
MeXXZy Hys1em U eduHuyeti: 0<P(A)<1

IIpumep 7. Tak Kak BepPOSITHOCTb BbInajieHust 13 0ukoB rpu 6pocaHny napbl KocTei —
HEBO3MOXXHOe COOBITHE, ero BePOSITHOCTh PaBHA HY/H0.

Knaccuueckoe onpedenenue gepossmHocmu npeAiosiaraeT, UToO YMCJIO 3/IeMEHTapHbIX UCXOZ0B
VCIIbITaHUS1 KOHeYHO. Ha rpakTuke ke 4acTO BCTPeUarOTCsl UCTIBITAHUS, UMC/I0 BO3MOXKHBIX
MCXO/I0B KOTOPBIX OeckoHeuHOo. KpoMe 3TOro, uacTo HeBO3MOYKHO TPeJICTaBUTh Pe3y/bTaT
WCTIBITAHYS B BU/Ie COBOKYITHOCTH 3/IeMeHTapHBIX COObITHMH. Ellle TpyZiHee yKa3aTb OCHOBAHUS,
TI03BOJISIFOIIIME CUMTATD d/IeMEeHTapHbIe COOBITHSI paBHOBO3MOXKHBIMHU. 10 3TOV MpUUMHE, Hapsoy
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C KJIaCCUUeCKUM OTIpefie/ieHreM BepOSITHOCTH MCTIO/b3YIOT U PYTHe OTpe/iesieHus], B
YaCTHOCTH cmamucmuyecKkoe onpeoesieHue.

Cmamucmuueckoe onpede/ieHue 8eposimHocmu

OmHocumenbHas yacmoma Hapsifiy C BePOSITHOCTBIO TPUHA/IJIEXXUT K OCHOBHBIM TOHSATHSIM
TeOpPUM BePOSITHOCTEM.

OmHocumesibHOU Yacmomoti COObITHS A Ha3bIBAIOT OTHOILIEHHME UKMC/IA UCTIBITAHUH, B KOTOPBIX
CoOBITHE TOSIBUIOCH, K 0011[eMy YUCTy (haKTUUeCKH I%%)OI/BBE,ZLEHHBIX WCTIBITaHUM:

W{ A) =
i,

TJIe M — YKCJ/I0 TOsiB/IeHUH COOBITHSI A, n — 00l1jee UMCII0 UCTILITAaHHH.
Knaccuueckas eposimHocmsb 8bIMUC/Is1€MCsl 00 ONblMa, d OMHOCUMe/bHAs Yacmoma —
nocse onbima.
[nvtebHBIe HAOTFOIEHUSI TIOKA3a/IH, YTO eC/IU B OJJMHAKOBBIX YC/IOBUSIX POM3BO/ST OIIBITHI, B
Ka)X/JOM 13 KOTOPBIX UMC/IO MCITBITAHWUH BEJIMKO, TO OMHOCUMes/AbHAS1 Yacmoma
oOHapyJcueaem ceoticmeo ycmotiyuugocmu. 3TO CBOMCTBO COCTOUT B TOM, UTO B Pa3/TUUHBIX
OTBITaX OTHOCUTE/TbHAST YaCTOTa U3MEHSIeTCSl Majio (TeM MeHblIIle, ueM OOJIbIile TIPOU3BeieHO
UCITBITaHUI), KOJIe0/I5ICH OKOJI0 HEKOTOPOTO TIOCTOSTHHOTO YKC/Ia. DTO TIOCTOSIHHOE YHCJIO U eCTh
BEPOSITHOCTb TOSIBJIEHUST COOBITHSI.
Takum 06pa3om, TIPH ZOCTAaTOUHO OOJIBIIOM KOTUUECTBE UCITBITAaHUH B
KauecTBe CIamucmu4eckoll eposimHocmu co0bimusi IPUHUMAIOT OMHOCUMe/bHYI0
yacmomy vy uucio, 6;M3Koe K Hell.

CodepoiicaHue npakmuueckotl pabombl
1. Pewume 3adauy:

3adaua 1. B ypHe Haxoautcsi 15 6esbix, 5 KpacHbIX U 10 uépHbIx mapoB. Hayraz n3BekaeTcs
1 miap, HAWTH BEPOSITHOCTD TOT'O, UTO OH Oy/ieT: a) 6e/biM, 6) KpaCHBIM, B) UEPHBIM.

3adaua 2. B Kopobke nexxaT 8 3esieHbIX, 7 CHHUX U 15 KpacHbIX KapaHzaliei. BeruuciuTh
BEPOSITHOCTh TOTO, UTO B35IThIM HayTraf KapaH/ail OyeT, CHHUM WU/ 3e/IeHbIM.
3adaua 3. B ogHOM KOpoOKe HaxoAUTCs 4 OesbIX ¥ 8 UepHBIX IAPOB, a B APYroi — 3 6esbix 1 9
yepHbIX. 13 Kax/[01 KOPOOKU BBIHYJIM TIO IIapy. BEIUMCIUTE BEPOSITHOCTH TOTO, UTO 00a mmapa
OKaXKyTCs 6ebIMHU.
3adaua 4. B marasus noctynuao 30 X0I0UIbHUKOB, TISITh U3 KOTOPBIX UMEIOT 3aBO/ICKOM
nedekr. CiryuyaiiHbiM 00pa30M BBIOMPAIOT O/IMH XOM0AUILHUK. KakoBa BEPOSITHOCTE TOTO,
uto oH OyeT 6e3 medekra?
3adaua 5. Habupast Homep TenedoHa, abOHEHT 3a0bLT TTOCIefHUE ABe LUGPHI U, TIOMHS JIUIIIb,
YTO 3TH LMPHI pa3MuHbl, HAOpan ux Hayraz. HailTh BepOSITHOCTBb TOTO, UTO HabpaHbI HY>KHbIE
LUQPHI.
3adaua 6. AGoHeHT 3a0buT TIOCTeqHIOK U(PY HOMepa TejedoHa U TIOITOMY HabupaeT eé
Hayraz. OrnpeeuTb BepPOSITHOCTh TOTO, UTO eMY TIPU/IETCST 3BOHUTH He Oojiee ueM B 3 MecTa.
3adaua 7. AGoHeHT 3a0b11 TTOC/IeHKUe 2 U(pPBI Tere)OHHOr0 HOMepa, HO TIOMHUT, UTO OHH
pa3MuHbl ¥ 00pa3yroT ABy3HauHOe urc/io, MeHbiee 30. C yueToM 3TOro OH HabupaeT Hayraf
2 1udpsel. HallTy BepOSITHOCTDb TOTO, UTO 3TO OyAyT HY’>KHBIE [IU(PHL
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IIpakTHueckas padora
Tema: PelleHue 5KOHOMUYECKMX 3aJau C TPUMEHEHWEM MaTpul] U CHUCTEM JIMHEHWHBIX
ypaBHeHU «PellleHre CUCTeM JIMHEHHBIX YPaBHEHHH. PellleHre 5KOHOMUYECKHX 3a7lad METOZOM
Kpamepa, metozom I"aycca
Ilenp paboThi: HAyUUTHCS pellaTh SKOHOMUYECKHE 3a/jaud MeToJoM Kpamepa, MeTon0M
laycca, BBIYUCISTb Ce6eCTOMMOCTD MPOAYKIMU C TIOMOIIbIO 00PaTHOM MaTpUIIbI.

Teopernyeckass 4acTb
Metog Kpamepa.
[Tpumep 1. Pemmthb crcTeMy TMHENHBbIX ypaBHeHUM MeTojoM Kpamepa:
2x+3y+z=2
3x+2y+z=5.
S5x—y+z=12
Hatizem onpefienvrens CUCTEMBI

2 3 1
A=3 2 1=4-3+15-10+2-9=-1
5 -1 1

Tak kak A=—1#0, cucTema UMeeT eZIMHCTBEHHOE pellleHre, KOTOPOe Orpe/iesisieTcs 1o
Al A2 A3
YT A A
Haiigem onpenenutenu A1,A2,A3 v noacTaBuM ToJjiyueHHbIe 3HaueHUs B (hOPMYJIbI
Kpamepa:

231 T3

dbopmynam Kpamepa: x =

Frd

— F
Ac=ls 2 =13 -1 gl=—nsw=-2 = x=—;=2
17 -1 15 -4 &
4 2 A
A.=3 5 Y= 3 Dzlﬂ—gzlz‘;}’:%:—l
S 12 0y B o100
b3 3| ke 3
L7 s 1
A=B 2 3|=3 Bl -1 | 17 -1 B4 - -1 s
s -1 12| s -1 12 BB -1

OtBer: x=2,y=-1,2z=1.
Mertop INaycca.
Metog Naycca, Ha3bIBaeMblli TakKKe MeTOZOM I0C/Ie[J0OBaTe/IbHOTO MCK/IHOYEeHUs] HEM3BECTHbIX,
COCTOWT B CiieiyromjeM. [Ipy TOMOIIM 371eMeHTapHBIX TpeoOpa30BaHUM CUCTEMY JTMHEMHBIX
ypaBHeHUM TIPUBOAST K TAaKOMy BHAy, UTOObI e€ wMaTpuia u3 Ko3(h(dUIMeHTOB
OKasasach TpamerMeBHAHON (TO )Xe camoe, YTO TPeyroJibHOH W/M CTyleH4YaTou) WU
0/IM3KO0M K TpamneneBU/JHOH (psiMoii xox MeToaa I'aycca)
[Tpumep 2. PemuTh cucTeMy JTMHEHHBIX YPaBHEHUH, TPUMeHsist 00paTHBINA X0/ MeToa ["aycca:
r+y+ z=46
y+2z=8
z=3
Pemenue. B fanHol TparieljueBUHON CUCTeMe TiepeMeHHast Z OJHO3HaYHO HaXOAUTCS 13
TpeTbero ypaBHeHwus. [ToficTaBsisieM eé 3HaueHHe BO BTOPOe YpaBHeHUe U TI0/TyyaeM 3HaueHue
TepeMeHOM Y:

—
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y+o=8

y==2
Tenepb HaM U3BeCTHBI 3HaUEHUS Y)Ke [IBYX [lepeMeHHbIX - z U y. [lofcTaBnisieM ux B repBoe
ypaBHeHHe U M0/IyyaeM 3HaueHre IIepeMeHHOU X:
x+2+3=6
=1
Takum o6pa3om, MOTyUYN/IN pellleHre CUCTEMbI ypaBHEHHM:
[x:l; y==2 2:3)
[TIpumep 3. IlpeanpusTue BbIyCKaeT IMPOAYKLUIO Tpex BUAOB: P1,P,,P3 1 ucnosb3yer coipbe
IByX THNOB: S; U S;. HopMBI pacxoga cbIpbsi XapaKTepr3yrTCsl MaTpULIen
2 3
A=|5 2|, rae Kaxabli 31eMeHT a; (i=1,2,3; j=1,2) 1mokasbIBaeT, CKOJIbKO eIMHUIL TIPOYKIINH j-
1 4
THIIA PacX0AyeTCsl Ha POM3BO/CTBA eJMHULIbI TPOAYKLMHU i-ro BUza. [11aH Belmycka NpogyKLuU
3a/1aH MatpuLeii-crpokoit C=(100 80 130), cTouMOCTb eIMHULIBI Ka)K/IOTO THTIA ChIPbS (ZIeH. efl.)
— MaTpuIiel-cTo010M

30
50
Ormpefie/uTh 3aTpaThl ChIPbSi, HEOOXOJUMBIE /ISl TUIAHOBOTO BBIMYCKA MPOAYKLUM, W OOLIYIO
CTOMMOCTb CBIPbS.

Perienue. 3atpatsl 1 —T0 cbipbst cocTas/satoT S;=2:-100+5-80+1-130=730 epx., mosTomy maTpulia-
CTPOKa 3aTpar ChIpbsi S MOXKeT OBITh 3aMvcaHa Kak Mpou3BesieHre

B =

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

Torpga oOijast ctoumocTh Chipbsi Q=730-30+980-50=70900 meH. en. MoXeT ObITH 3amKcaHa B
MaTpuuHoM BHze Q=S-B=(CA)B=(70900).0011yt0 CTOMMOCTb ChIPbSi MOYXHO BBIUHC/IUTH U B
IPyroM TIOpsiKe: BHayaje BbIYMCIMM MaTpPUL]y CTOMMOCTEM 3aTpaT ChbIpbs Ha €JUHHULY
MIPOAYKLIUHU, T.e. MaTPULLy

2 3 30 210
R=A'B=(5 2 '(50)2 250 |, a 3aTem 0OIIIyI0 CTOUMOCTb ChIPbSI
1 4 230
210
Q =C-R=(100 80 130)-{250| = (70900)
230

3apaHus /1A NPaKTHYeCKOo# padoTshl

1.PeluTh cucTeMy JIMHEWMHBIX YpaBHeHUM MeTo/joM ["aycca:
Bapuant Nel
3x,+X,—Xx;=—5
—2x,+2Xx,+x,=—1
X, —X,+3x,=11

Bapuant Ne2
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X, +2x,+4x,=31
S5x,+x,+2x,=29
3x,—x,+x,=10
2.3ajaua.
BapuanT Nel.
[IpennpusTiie BbIMyCKaeT MNPOAYKLMIO Tpex BuAO0B: P1,P,,P; U ncnosnb3yer cobipbe ABYX
TUMNOB: S; U S;. HopMbI pacxo/ja ChIpbsi XapaKTepU3yTCs MaTpULIel

1 3
A=|3 1|, rge Kaxielii smemeHT a; (i=1,2,3; j=1,2) IMOKa3bIBaeT, CKOJILKO eJUHUI]
2 4

MIPOAYKLIMU j- THTIA pacXOAyeTcs Ha MPOU3BOACTBA eAWHULIbI TPOAYKIMM i-ro Buza. [lian
BbITTyCKa TPOAYKUMU 3aj7aH MaTtpuiei-ctpokoii C=(50 50 100), CTOMMOCTb eAWHULIbI

0
30/
OHpE,E[EJ'II/ITL 3aTPAaThl ChIDbA, HEO6XO,E[I/IMI:I€ AJId TVNIAHOBOT'O BBIITYCKa IMPpOAYKILNH, U O6H_Iy1-0
CTOUMOCTB ChIPbA.

KaXX/IOTO THUTIa ChIPbS ([IeH. e/1.) — MaTpHLiel-cToionom B =

BapuanT Ne2
[IpennpusTuie BbINyCKaeT TPOAYKLMIO Tpex BuAO0B: Pi,P,,P;u ucnons3yer ceipbe AByX
TUMOB: S; U S;. HopMBI pacxo/ia Chbipbsi XapaKTepU3yTCs MaTpULIel

2 3
A=|4 1|, roe Kaxielii smemeHT a; (i=1,2,3; j=1,2) I1OKa3bIBaeT, CKOJbKO eJUHUI]
1 2

MIPOAYKLIMU j- THTIA pacXOAyeTcs Ha MPOU3BOACTBA eAWHULIbI MPOAYKIMM i-ro Buza. [lian
BBITTyCKa MPOAYKLMM 3aZiaH MaTpuliei-ctpokoit C=(30 50 50), cTouMOCTb eJUHULIbI Ka)KJ0T0

30

20/

OHpeAEHI/ITL 3aTPAaThl ChIDbA, HEO6XO,E[I/IMI:I€ AJI1 TVNIAHOBOT'O BBIITYCKa IMPpOAYKLHNH, U O6H_Iy1-0
CTOUMOCTB ChIPbA.

THUTA ChIPBS (JeH. e/l.) — MaTpuLei-cTos01oM B =

KoHTpo/ibHBIE BONMPOCHI
1. B uem 3akimouaetcsa metos, Kpamepa?
2. B uewm 3aksirouaetcst Mmetop ['aycca?
3. TlonsTve o6paTHOI MaTpPUIIbI.
4. Kak BBIYUCIUTH Ce06eCTOMMOCTh MPOAYKLIWH C TIOMOIIBbI0 06paTHOM MaTpHL[bI?

4 KOHTPOJ/IbHO-OOOEHOYHDBIE MATEPHA/JIbI
VI ITPOMEXYTOUHOU ATTECTALIIN 110 YYEBHOUN
JUCHUITI/IMHE <MATEMATHUKA»

[TpeamMeToM OLIeHKM SIBISIFOTCS yMeHUsi W 3HaHUs, o0myMe U TipodeccroHaIbHbIe
KoMIieTeHLIMU. OLieHKa 0CBOeHUs MpelyCMaTpUBaeT SK3AMEH.
1. YcnoBus npoBesieHrs1 —yCTHasi U NUMCbMeHHasi popma.
2 Bpewms BbINOIHeHUs 3alaHUs — 45 MUHYT.
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IIpuMepHbIi NepeyeHb 3aJaHUM
5x

7
lim|1+—
1. Borumcmuts npegen L 3X
2. BLIYMC/IATE MIpesesbl:
. 5x*-x*+1 . XD +2x . x'-4
lim ———— lim—; lim—
a) " 2XT+X . 6) 7 x -4 . p) rX 22X
lim sin17x
3. Beruncmuts npegen <70 SiNSX
lim sin 5x
4. Bbraucmth nipefen <70 3X
lim 3x* +x
5. BorurcmTs npegen X0 X’ - 2x
lin x*-10x+16
6. Bobrumciuth mpegen <8 X- 8
5X
f (X) = X. =6
7. WccnemoBarh (GyHKIMIO X~ 6 Ha HempepLIBHOCTH B TOUKe "0 .

(x) =3x*- x°

8. WccnenoBaTh QyHKLMIO f Y TIOCTPOUTH ee rpaduk.

o o x, =4
9. BbIUKMCIUTL 3HaUEHHE POU3BOIHOM C/IeAyIOUUX (PYHKIIMI B TOuKe “ 0 :

a) f(x) =8x” - lnx; 6) f(x) =x> +5X'
=(x4 - 5x° +x)7_
_11x- 8

y =
11. HaiiTi npor3BOAHY0 GYHKLIMN 2x+4
8

10. Haiitu ipou3BofiHyo GyHKIua

_ 2x°-
12. HaiiTy npor3BOAHY0 (GYHKLIMN y =€

—Inf8x* - 3x* + 2)_

A- x2+x%-2x

J X

13. HaiiTi npousBogHyto GyHKIpH Y

dx

14. Haiiti Heoripe/ie/ieHHbIN UHTerpas

2 x>
. . . |x° -e*dx
15. Havtu Heomnpe/e/ieHHbIM UHTerpal MeTOA0M 3aMeHbI [lepeMeHHOM f .

4
. . . J(Gx +11) dx
16. HaliTu Heorpe/je/ieHHbIM UHTerpal MeTOA0M 3aMeHkbI IepeMeHHON .

. . . fcos(Gx- 1)dx
17. Haiitu Heomnpe/ie/IeHHbII UHTerpal MeTOZIOM 3aMeHbI [TepeMeHHOI :

. . . J:s,in6 X -C0S xdx
18. Havtu Heomnpe/ie/ieHHbIM UHTerpal MeTOA0M 3aMeHbI [lepeMeHHOM .

3
f(5x +1)dx
19. BerunciuTs onpefiesieHHbIN UHTErpas °

1j(x - 5)xdx

20. BbIUMC/IUTD OTpe/ie/ieHHbIN uHTerpan °

2
x> +x*
— X
X

21. BbluncnuTh ornpeiesieHHbIN UHTEerpast °
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2 30 -1 0 3
A=|-2 1 8 B=|2 4 1
2 4 3 1 3 0

. Hanitm matpunyy C=3A+B, ecmn , .

. Pemuth cuctemy IMHENHBIX ypaBHEHU MeTO/I0M 00paTHOM MaTpHILbL.
. Pettuth crucreMy JMHeMHBIX ypaBHeHU 1o Gpopmynam Kpamepa.

. PeluTh cructeMy MHeNHBIX ypaBHeHU MeToioM ["aycca.

X, +3x, - 2x; =4,

X, +4x, - x; =7,

2x, +x, +x; =3.

. CKOpOCTb [BWXEHUs TOUKA M3MEHSIeTCSl MO 3aKOoHy Y =5t" +4t +2 (m/c). Haiitu nyTh s,
TIPOM/IeHHBbIN TOYKOU 3a 4 C OT Havasa JBYKeHMUs.

. Beuncuth 06beM Tesa, MOy4YeHHOr0 OT BpallleHus (PUryphl, OrPAaHUYEHHON TUHUAMM Y X ’ ,
¥y =0 x=1 x=3 pogpyr ocu Ox.

— 2 _ _ _
. BeramcmTs tomaze GUrypsl, orpaHnueHHoi vy Y X | Y _0, x=1 x=2
IIIka/sa oneHKH 00pa3oBaTe/IbHbBIX 0CTHKEHHUI

TIpOLieHT pe3ynsTaTUBHOCTH OueHKa ypOBHs [0/r0TOBKH
(MpaBU/ILHBIX OTBETOB) 6ann (oTMeTKa) BepOa/IbHbIN aHajIor
90 + 100 5 OTJINYHO
75+ 89 4 XOpOLIO
51+74 3 YZOBJIETBOPUTEIEHO
MeHee 50 2 HeyJl0B/IETBOPUTEJILHO

MUHVCTEPCTBO HAYKM 1 BBICIIIET'O OBPA30BAHMSI POCCHUIICKOM
®EJEPAIIIN
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OEAEPAJIBHOE I'OCYJAPCTBEHHOE BHO/PKETHOE OBPA3OBATEJIBHOE

YUYPEXJAEHUE BBICIIEI'O OBPA3OBAHUSA

«CAHKT-TIETEPBYPI'CKUI I'OCYJAPCTBEHHBIV SKOHOMUWYECKUN

YHUBEPCUTET»
KOJUIE/DK BU3HECA Y TEXHOJIOT U1

I10 CIIelra/JIbHOCTH:

T10 AUCLIUTIVHE:

KypC: CeMecTp:

PaccMoTpeHo Ha 3acefiaHun
OK3aMeHaLMOHHbIN outeT Ne ... LIUK/TIOBOM KOMHCCUH

IIpenceparens :

« » 20 I.

IIpennogaBaresnb N.0. ®amunus

TekcT 3aanus

(moamch)

K KOMI/IeKTy 3K3aMeHallMOHHbIX OU/IETOB MPHU/IAraloTcsl pa3paboTaHHbIe  TIpero/jaBaTesieM U
yTBep>K/leHHbIe Ha 3ace/JaHHH LIUK/I0BOM KOMHUCCHUW KPUTEPUH OLIeHKH T10 AUCLIUTIVHE.

3K3aMEHaHHOHHbIE BOITIPOCHI

1.

W

o

~

10.

11.

Martpuiipl, eMCTBUS HaJ, MaTpULiaMH.

Onpepgenurenu 1-ro, 2-ro, 3-ro OpsiAKOB. [IpaBU/Io TPeyrobHUKOB.

Ornpepenurenu n-ro nopszaka. Teopema Jlamnaca.

O6parHast MaTpuLja. AJITOPUTM Haxo)K/ieH!st 00paTHOM MaTpULIbL.

Panr martpuipbl. ANrOpUTM BBIYMC/IEHUSI paHra MaTpHULbl C ITOMOILLBIO 3/IeMeHTapHBIX
ripeoOpa3oBaHuUM.

Cucrema JMHeNHbIX ypaBHeHHH. Meton oOpaTtHoi Matpurbl. ®Popmysnsl Kpamepa.
Mertop I'aycca.

[Tpenen ¢pyHkUMY B Touke. OCHOBHbIE TeOpeMbI O TIpe/iesiax.

[pepen ¢yHKUMYU MpU X, CTpeMsleMCs K OeCKOHeYHOCTH. 3ameuaresibHble Tpejiesibl.
Yuco e.

HenpepbIBHOCT ()YHKLIMM B TOUKe U Ha NIPOMeXXyTKe. Touka HelpepbIBHOCTH (DYHKLIUU.
Touka paspeiBa ¢pyHKUMU. CBOICTBa HerpepbIBHBIX (QyHKIMN. [IpupallieHre aprymeHTa.
[Tpupaienve GyHKLAN.

[MponsBogHas ¢yHkumu. [Juddepeniman QyHKUuU. ['eoMeTpruyeckuid  CMBICTT
MPOU3BOAHON. MexaHWUeCKHU CMbIC/T IIPOM3BO/IHOM.

Tabmura npousBoaHbIX. [ToHSATHE CIOXKHON QyHKIMH. [Ipon3BogHAasT C/I0XKHOM (QDyHKLIMH.



12.

13.

14.

15.
16.

17.
18.
19.

20.
21.
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Cxema wuccienoBanus ¢yHkuyuud. O6nacte  onpezenenvsi (yHKOUA. MHOXeCTBO
3HaueHUM GyHKIUU. YeTHOCTh U HeueTHOCTb GyHKIMU. Hymu dyHkiuu. [TpoMexyTku
3HAKOTIOCTOSIHCTBA ~ (yHKIMK. Bo3pacraHue U yObiBaHWe (YHKLUH, TIPaBUIIO
HaxXOX/IeHHs TIPOMEeXXYTKOB MOHOTOHHOCTH. TOUKM 3KCcTpeMyMma (YHKLWH, TPaBUIO
HaX0X/IeHHsI 5KCTPEMYMOB (PYHKLIMH.

[Tpou3BogHble BBICIIMX MOPSAKOB. PU3MYECKHUM CMBICT BTOPOW MPOM3BOJHOM.
NccnenoBanue GyHKIWU C TIOMOILbIO BTOPOM TTPOU3BOHOM.

[TepBooOpa3Hasi. HeoripegeneHnHbidi uHTerpas. OCHOBHbIE CBOWCTBA HEOIPee/IeHHOTO
VIHTerpa’a.

Tabnuiia Heomnpezie/IeHHbIX UHTETPaJIoB.

MeTozbl UHTETPUPOBAHUS: METO/, HEelMOCPeICTBEHHOI0 UHTerPUPOBAHUS; METO/| 3aMeHbI
repeMeHHOM (MeTo/, M0/ICTaHOBKM); METO/] UHTerPUPOBAHUS 10 YaCTSIM.

OrnpeneneHHbiii uHTerpan. [loHATWe WHTerpajbHONM CyMMbl. [loCcTaTOuHOe YC/IOBUe
CYIL[eCTBOBAHUS OTIPe/Ie/IeHHOTO UHTerpasa (MHTerpupyeMoCcT QyHKIWK).

OcHOBHblE ~ CBOMCTBa  OMpeJie/IeHHOT0  MHTerpasia. ['eoMeTpuueckWid  CMBICI
onpeiesieHHOT O UHTerpasa.

MeTo/ibl BEIUMCIIEHUS OTIpe/iesieHHbIX HTerpanoB. @opmysia HetoToHa-JlelibHuMIa.
I'eomeTpuueckre U Gpu3ndeckue MPUIOKeHUsI OTPe/ie/IeHHOTO UHTerpasa.

@DYHKI[MM HeCKOJIbKUX NTepeMeHHbIX. YacTHbIe IPOX3BO/IHbIE.

33.IToHsATHE COOBLITHSA U BEpPOATHOCTHU COOBITHS. ,Z[OCTOBeprIe 1 HEeBO3MOXXHbIE COOBITHS.
Krnaccuueckoe orpeaejeHrne BepOATHOCTH.

34.Teopema cnoxxeHus: BeposiTHOCTel. TeopeMa yMHOXKeHHs BepOSITHOCTEM.
35.CnyuaitHas BeniiunHa. [IUCKpeTHasl U HelpepbIBHAsI CTy4YaliHble BeTMYMHbBL. 3aKOH
pacripeie/ieHtst JUCKPeTHOM CTy4aliHOW BeJTMUMHBI.

36. MaremMaThueckoe OKuZ,aHWe JUCKPETHOM C/TyuyaliHOW BeJIMUMHBL. [Jyucnepcus ciay4yaiiHON
Be/mMurHbI. CpefiHee KBaJipaTUYHOE C/Iy4yaliHOW BeJIMYUHBI

3K38MEH8[[I/IOHHBIE 3da/ldHUA

1.BeIuncuTh ripesien X«

5x

lim|1+—
X

. 5x*—x3+1 . X342x . x°—4
lim —— lim ——— lim ———-

4 2 3
2.BBIUMC/INTD Ipefenbra) X2  2X +X @) x2w X" =4 . gy x20 X +2X

. sinl17x
lim ———

3.Bbruuc/mTs pegen x>0 SN 5 X

4.BbIuMC/IUTG Tipegest x>0

sin5 x
3x

lim

3x%+x

lim

2
5.BbrumcuTh npezen x>0 X —2X

. xX’—10x+16
hrn—

6.BbruncuTh nipesen x-8 x—8

f(X): o =6

— X. =
7.WccnenoBaTh PYHKLIMIO X=6 ya HernpepbLIBHOCTh B TOUKe ~ 0

—2v2_ 3
8.MccnenoBaTh (PyHKIMIO f(x)=3x"=x Y TIOCTPOUTE ee rpaduK.

9.BBIuMC/INTE 3HaYeHNe NPOM3BOJHON CelyOIMX (DYHKLUM B TOUKE

X,=4.

a) f(x):8x2—1nx; 6) f(x)=x*+5x_
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[ 4 2, .V
10.Haiin nipouseoanyto dyskuu Y= X —OX +X|
11x-8

11.Ha¥iTi npon3BOAHYIO (QyHKLIMN 2x+4
_ 2x°-8
12.HaiiTu nponsBoHyro GpyHkiuu Y =€ 7
— 4 2
13.Haiity ipou3sBoany o GyHKimu Y = In (8 X" =3x "'2).
4-Xx>+x"—2x
—dx
14.Havitu Heornpesie/leHHbIN UHTerpajl X
3
f x*-e* dx
[ l6x+11dx

fcos(Gx—l)dx_

15.HaiiTu HeorpejeneHHbI UHTerpajl MeTOZOM 3aMeHbI lTepeMeHHOM

16.HaiiTu Heorpe/ie/ieHHbIN UHTErpa MeTO/[OM 3aMeHbl TlepeMeHHOM

17.Havitu Heorpesie/ileHHbIN UHTerpal METOZ0M 3aMeHbI [IepeMeHHOU
3

[ (5x+1)dx

18BbIUMC/IUTE OTpe/ie/ieHHbIN uHTerpan o

1
f (x—5) xdx
19.BbIunc/iuTh onpeziesieHHbIN WHTerpas o .

2 5 3, .4
+
J' 2 X 2x dx

20.BbIuMCIUTE OmpeziesieHHbId uHTerpan 0 X

2 .
21.CKOpOCTb ABWKEeHUSI TOUKHA M3MEeHSIeTCS 10 3aKOHY V=0t +4t+2 (m/c). Haittu niyTb s,
TIPOMIeHHbIN TOUKOM 3a 4 C OT Hauasa /IBWKeHHUs.
22 .BbIunCIUTL 00BeM Tesla, MOJyUYeHHOTO OT BpallleHUs (GUrypbl, OrPAHUYEHHOUW JTUHUSMU

2
y=X ,y_O,le,X:?’,BOKPYFOCI/IOX.

23.BBIUKMCIMTS U106 (DUIYpPhl, OrpaHUUeHHOM HusaMH Y = X ? , Y= 0 ,X=1 x=2
24.Pabounii 06C/Ty)KMBaeT TPU CTaHKa. BeposTHOCTb TOTO, UTO B T€UEHHE yaca CTAHOK He
TpeOyeT BHMMaHUsI pabodero, paBHa /s nepBoro cranka 0,9, gis Broporo — 0,8, mas
tpeTtbero -0,85. HaliTi BepoOsSITHOCTb TOTO, UTO B TeueHHe uvaca XOTs Obl OJUH CTaHOK
norpebyeT BHUMaHUs paboyero?

25.CnyuvaiiHas BeiMuMHa X pacrpeziesieHa o 3aKOHy

X1

0,5

1

1,5

pi

0,2

0,3

0,4

HaiiTu mMaTeMaTuuecKoe 0)KHJaHUe

C/Ty4yaliHOM BeJIMUMHBI X.

26 CnyyaiiHasi BemMuMHa X pacripe/iesieHa 1o 3aKOHY

X1

1

3

4

pi

0,2

0,5

0,7

Havitu fucnepcuio ciiyyaiiHOW BeJTMUMHBI X.

27[1ns  BHIOOPKH,

TpeJCTaB/eHHOM CTaTUCTUUECKUM PpsJOM OIpeJe/uTb CpefiHee

3HaueHue.
7 10 15 20 25
7
ni 4 6 4 2

2815151 BBIOODKH, MPe/ICTaB/I€HHON CTaTUCTUYECKHM PSIIOM OTIp

e1e/IMTh AMCIIepCHLO.

X1

15

16

18

19

ni

1

4

5

2
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29.B marasvH noctynuno 30 HOBBIX Te/leBU30POB, CPefd KOTOPBIX 5 WMEKT CKpbIThbIe
nedekTol. Haymauy oTOupaeTcsi ofviH TesieBU30p AJisi MpoBepku. KakoBa BepOSITHOCTH
TOT'0, UTO OH He UMeeT CKPHITHIX /le()eKTOB?

30./]Ba paBHOCW/IbHBIX LlIaXMaTHCTa WUIparoT B I1axMaTbl. UTO BeposiTHee: BbIUTPATh [Be
NapTUX U3 YeTbIpex WIN TPU M3 11eCTU ( HUUbY BO BHUMaHUe He IPUHUMAIOTCs)?

I[IIkasa olleHKM 00pa30BaTeIbHbIX JOCTKEHHUH

[TpoLeHT pe3y/bTaTUBHOCTH OueHKa ypOBH IOrOTOBKH
(MpaBH/IbHBIX OTBETOB) 6an (oTMeTKa) BepOasbHBINA aHaJIoT
90 + 100 5 OT/IMYHO
75+ 89 4 XOpOLIO
51+ 74 3 Y OBJIETBOPUTETEHO
MeHee 50 2 Hey/I0B/IeTBOPUTE/ILHO

Onenka
JK3aMeHa

TpeOoBaHUs K 3HAHUAM

«OM/IUYHO»

OreHKa «OT/IMYHO» BBICTABJISIETCS CTY/E€HTY, eC/M OH TJyOOKO M TIPOUYHO
YCBOMJI MPOrPaMMHBIN MaTepyaJi, uCYepIibiBarollle, MoCae0BaTe/IbHO, YETKO U
JIOTUYEeCKU CTPOMHO ero wusjaraeT, ymMeeT TeCHO VBsI3bIBaTb TEOPUID C
MPAaKTUKOM, CBOOOZHO CIpaBiseTcs C 3ajJayaMd, BOMPOCAMH W APYTHMH
BUJlaMU TIDUMEHEHHsl 3HaHW, TMpUUYeM He 3aTpPy[HSeTCs C OTBETOM IIpU
BU/IOU3MEHeHUU 3a/laHul, UCIIO/b3yeT B OTBeTe MaTepuan MOHOrpaduueckoi
JIUTepaTyphl, TIPaBUIBHO OOOCHOBBIBAET TPUHSATOE pellleHue, BJa/leeT
Pa3HOCTOPOHHMMU HaBbIKaMU U MPYeMaMU BBITIOJTHEHUS TTPaKTUUeCKUX 3a/au.

«Xopowo»

O1LleHKa «XOpOIL0» BBICTAB/ISIETCS CTY/I€HTY, eC/Id OH TBEPJO 3HaeT MaTepHal,
rpaMOTHO U TI0 CYIIeCTBY H3/araeT ero, He [OIyCKas CyIeCTBeHHbIX
HETOUHOCTeld B OTBeTe Ha BOIPOC, MPaBWILHO TIPUMEHSIET TeopeTHUecKHhe
TOJIOKeHUsT TIPY  pellleHWH TPAKTHYeCKUX BOIMPOCOB U 337lay, BiafieeT
HeoOXOAMMBbIMU HaBbIKAMH Y TIPeMaMU UX BBITIOTHEHMSI.

«y0086/1emeo
pumesibHO»

OueHKa «yZlOB/IeTBOPUTE/IbHO» BBICTAB/SAETCS CTYZAEHTY, eClIM OH HMeeT
3HaHUs TOJBKO OCHOBHOI'O MaTepuasa, HO He YCBOWI ero JieTajeu, JOmycKaeT
HETOYHOCTH, HeJO0CTaTOUHO TMpaBWIbHble (POPMY/IMPOBKH, HapyllIeHUs
JIOTUYEeCKOHM I0C/Ie/loBaTe/IbHOCTU B W3/I0KEHWH IPOrpaMMHOIO MaTepuana,
VCTIBITHIBAET 3aTPYy/IHEHNSI TIPH BBIITOJTHEHHH MTPAKTUUeCKUX pabor.

«Heyodoenem
gopumenbHO
»

OLeHKa «HeY/|0BIeTBOPUTE/IbHO» BHICTABJISAETCS CTYAEHTY, KOTOPbIA He 3HaeT
3HAUUTe/NIbHOM YacTW MPOTrpaMMHOI0 MaTepuana, AOMyCKaeT CyIeCTBeHHbIe
OIIMOKYW, HEYBepeHHO, C  OONbIUIMMHU  3aTPYJHEHUSIMA  BBITIOJIHSIET
npakThueckre paboTel. Kak mpaBuUio, OIleHKAa «HEY[OBJIeTBOPUTEIHLHO»
CTaBUTCSA CTyZeHTaM, KOTOpble He MOTYT TMPOAO/DKUTE 00yuyeHue 6e3
JIOTIOJIHUTE/IbHBIX 3aHSATHM 110 COOTBETCTBYIOLEH AUCLIUIIMHE.
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[Ipunoxxenue

Koaudukarop (mpuMepHbIi nepeueHb) OI[eHOUHBIX CPeACTB /sl OIeHKH!
OBHsI c()opMHPOBAHHOCTH KOMIIeTeHLUM

3HAHUU, YMEHHH U Y

Ne n/n
Koo
OlEeHOUHO20
cpedcmea

Tun oyeHouHo20
cpedocmea

Kpamkas xapakmepucmuka oyeHouUH020
cpedocmea

IIpedcmaeneHue
OYeHOYHOo20 cpedcmea
8 (hoHOe

1.

HenoBas n/vunm

poJieBasi Urpa

CoBmecTHast JiesaTeIbHOCTD TPYIIIIBI
obyuaromuxcst W TIperofaBareis  TIOf
yIpaB/eHWeM TIpenojaBaTesisi C  Le/blo
pelieHusi yueOHbIX ¥ TPOQeCcCHOHATbHO-
ODHEHTHPOBAHHBbIX 337ilau IyTeM WIPOBOIO
MOZIe/IMPOBAHUsI  pealbHOM  Mp006JieMHOM
curyauud. [lo3BossleT OLleHMBaTb yMEHHE
aHa/M3MpoOBaTh W pellaTb  TUMWYHbBIE
ripodheccroHasTBEHBIE 3a/]au

Tema (mpobnema),
KOHLIeMUS, pOMd |
OXKUZAeMbId pe3yibTaT

Pa3HoypoBHeBbIe
yueOHBIe 3a/jaukl U
3aflaHus

PasnuuaroT 3asjaum 1 3ajjaHuA:

a) PenpOJYKTHBHOTO YPOBHSI, TIO3BOJISIFOLIHE
OLIeHMBaTh U JUarHOCTUPOBATh 3HAHUE
¢akTHueckoro Marepuasa (6a3oBble ITOHSTHS,
aJITOPUTMBI, (PAaKThl) U YMeHHe NPaBU/IbHO
WCII0/1b30BaTh CreljiaibHble TEPMUHBI U
TIOHSATHSI, Y3HaBaHHe 00BEKTOB U3yUeHus B
paMKax OrpeZie/IeHHOTO pa3zesia
JVCLIUTUTAHBI;

6) pEKOHCTPYKTUBHOTO YPOBHS,
TI03BOJISIIOIIYE OLIEHUBATh U TUAarHOCTHPOBATh
YMeHUsI CUHTe3UpOBaThb, aHa/IU3UpPOBaTh,
0600111aTh aKTHUECKHI ¥ TeOPeTUYeCKUM
MaTepuas ¢ (opMy/IMpOBaHNeM KOHKPETHBIX
BbIBO/IOB, YCTaHOB/IEHHEM TIPUUMHHO-
C/ie/ICTBEHHBIX CBSI3€H;

B) TBOPUECKOTO YPOBHSI, MTO3BOJISIOILHE
OLIeHMBATh U [JMarHOCTUPOBATh YMEHWUS,
VHTerprpoBaTh 3HAHUS pa3/IMUHBIX 00JsacTei,
apryMeHTHPOBaTh COOCTBEHHYIO TOUKY
3peHust

Kowmmnekr
Pa3HOYPOBHEBBIX 3a/ja4
1 3alaHui

PacuetHo-
rpaduueckas
pabora

CpefCcTBO TPOBEPKH YMEHWM TPUMEHSITh
TI0/TyYeHHbIe 3HaHUS o 3apaHee
oTipeZie/IeHHON METO/MKe [JIsl PellleHus 3aayd
WY 33/IlaHAN TI0 MOAYJII0 WIH JUCLIUIIVHE B
L[e7IOM.

Kowmmnekt
st

pacyeTHo-
rpaduueckoi paboTsl

3a/laHuN
BBIMOJTHEHUSI

Pecepar

[TpoayKT camocTosTeIbHOM paboThl CTYA€eHTa,
TIPe/ICTaB/ISIOIMIM COD0M KpaTKoe W3/I0KeHHe
B MMUCEMEHHOM BUJIE TIOTyYeHHbIX
pe3yJIbTaToB TEOpeTUUeCKOro aHanM3a
oTipeZie/IeHHOM TeMbl, T[le aBTOD pacKpbIBaeT
CyTb HCCIeNyeMOW TMpOoOJeMbl, TPUBOAUT
pa3/uuHble  TOUKM  3peHus, a TaKke
coOCTBeHHbIe B3IJIsI/bl HA Hee.

Tewmsl pedepaToB

Hoxnag,
coobireHue

[TpoAyKT caMOCTOsITe/IbHOM paboThI CTY/eHTa,
TIPe/ICTaB/ISFOLL[UH coboii nyoMuHoe
BBICTYILIEHHE 1o Tpe/ICTaB/IEHHUI0
MOy YeHHbIX pe3yJIbTaToB pelLIeHus
ornpe/ie/ieHHOU TeMBI.

Tembl
coo0ITeHn

JIOK/IaJIOB,

Tect

Cpe/iCTBO KOHTPOJISI, HAMpaB/ieHHOe Ha
TIPOBEPKY YPOBHSI OCBOEHUS
KOHTPOJIUPYEMOT'0 TEOPETHUECKOTO U
TIPAaKTUYECKOT0 MaTepuasa o

DoHp,
3a/laHui

TeCTOBBIX
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JWAIAKTUYECKUM eUHHULAM JUCLIATUTHHbI WA
npogeccruoHambHOro Moysist. Cucrema
CTaH/IAPTU3MPOBAHHBIX 3a/[AHUIA,
T03BOJISIFOLIast aBTOMATH3POBATh [IPOLIESYPY
W3MepEeHWsi YPOBHS 3HAHUI U yMEHUi
00YyUaoIIMXCs

[TpakTrueckue OTo 3ajaHus, C TIOMOLIBI0 KOTOPHIX Yy | Buap:  HabmopeHwe,
paboThi yuamuxcsi (OpMHMPYIOTCS U DPa3BUBAIOTCS | U3MepeHue, OIIBIT,
(npakTuueckoe MpaBWIbHbIE TIPAKTHUUYECKHe JeHCTBUS. KOHCTPYMpOBaHHE U
3aJjaHue) Zp. 3ajaHusl [
MIPaKTUYEeCKUX paboT
Habmogenue WucTpymeHT cbopa uHGOpMaLUH /st Llesb, 00BEKTHI
yCTaHOBJIeHUsT aKTOB HabmoieHus1, obpaszer]
JICTa JJ1s1
¢ukcupoBaHUs
pe3y/ibTaToB
Hab/TI0ieHus
JK3aMeH Bk/touaet B cebsi mepeueHb BOIPOCOB 10 Y/l | KOMITOHOBKA

BApHdHTOB, OUIIeTEI
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