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ITACIIOPT
KOC no Y1 OIIIl.12 MaremaTruka

(K00 u HazgaHue OUCYUNAUHbI)

1.1. OOiHue MoJI0)KeHUA
KonTposbHo-o11eHOuHbIe cpeficTBa (KOC) npegHa3HaueHsbl /11 KOHTPOJIS U
OLIeHKM 00pa30BaTebHBIX AOCTHMXKeHWM 00yuaroIuxcs, OCBOUBIIMX ITPOrpaMMy

yuebHoM auctmrimabl OIT1I.12 MaremaTrKa

KOC BKIHOUaOT KOHTPOJIbHBIE MaTepuasbl [Jisi TPOBEJEeHUs] TEKYIero
KOHTPOJIS1 ¥ IPOMEXXYTOYHOM aTTecTalyu B (oopme 3aueTa C oLjeHKou (1 cemecTp)

KOC pa3paboTaHbl B COOTBETCTBHH C:
obpazoBaresibHOM rTporpamMmoii CITO 1o crierfuaibHOCTH
38.02.03 OnepauioHHas 1esiTe/IbHOCTb B JIOTUCTUKE
nporpaMmel yueOHou auctunivHbl OIML. 12 MaTematyrka

Pe3yJIbTaTbl 0CBO€HMA JUCIUIL/IMHEBI, ITOJIeXKdII[He ITIPOBEPKe

Pe3yJ'II>TaTLI HaumeHnoBaHue 3JIeMeHTa OcHoOBHBIE IoKa3aTe/In OLl€eHKH
o0yueHus yMeHHUi1/3HaHUuI pe3y/1bTaToB

(ocBOeHHBIE

yMeHus,

YCBOEHHbIe

3HAHMA,

NpaKTHYeCcKUi

OIBIT (ipu

Ha/IMYUH)

Y1 peliaTh npuK/iagHblie | [IpumeHeHre MaTeMaTHUYeCKUX
3a/1auu B 00/1aCcTH | METO/IOB TIPH PeLleHnH 3a7iau C
npodeccroHa bHOU MpaKTUUeCKUM CO/iep>KaHUueM
JlesiTeTbHOCTH - BoinonHeHue 1elCTBUN Hajl

MaTpHULiaMU
- BoruncrneHnue onpezenuTesneit

- Perienuie cucrem JTIMHEMHBIX
ypaBHeHu# 1o opmynam Kpamepa
- Perienuie cucrem JTIMHEHHBIX
ypaBHeHul MeTozoM ["aycca

- BrinosiHeHue JeliCcTBUM Ha[
KOMII/IEKCHBIMU UMCJ/IaMU B
anrebpanyeckoi u
TPUTOHOMETPUUECKOH opme

- Borurcnienue npesiena GyHKIMY B
TOUKE ¥ B 0ECKOHEUHOCTH

- Haxoxx/ieH1ie BepOSITHOCTU
CJTy4aitHOTO COOBITHS

- CocTaBieHe 3aKOHa
pacripeiesieHus1 C/Ty4yaliHOM
BeJTMYMHBI

- BblurcieHye ync/ioBbIX
XapaKTepUCTUK CTyYalHbIX BeJIMUUH
- HaxoxxgeHne npon3BoJHOM
byHKLIMM

- Haxoxx/ieH1ie IpOM3BO/IHBIX BBICILIUX
TOPSIAKOB




- UccnepoBanue GyHKLMY U
MOCTpOoeHUe Tpaduka
- HaxoxxzieH1e Heorpeje/leHHbIX

HHTerpasioB
- Borurcnenue orpeie/IeHHbIX
VHTerpasioB
31 3HaueHWe MaTeMaTvkKd B | - [loHMMaHUe po/iu MaTeMaTHKU B
ripoeccroHabHOM 0CBOeHMU 00pa30BaTe/IbHON
JlesATe/TbHOCTH rporpamMMsbI U B poeCcCUOHaTbHON
JlesiTeIbHOCTH, CyTU METO/I0B
pellieHUs 3a/jau, Ba)KHOCTH BbIOODPA
OMTHUMA/LHOTO a/ITOPUTMa pPelleHUst
- CocobHOCTh MPUMEHSITh 3HAHUS,
yMeHUsI IPYU OCBOEHUU
ripodeccroHaIbHON MPOrpaMMbI
- Oco3HaHve 3HaUMMOCTHU
MPaKTUUeCKOro OMbITa Ji/Isi
YCIELIHOTO pellleHrsl TMUHOCTHBIX U
ripodecCcHOHa/bHBIX 3374
32 OCHOBHbIe MaTeMaTuyeckue | 3HaHUe KaK MPUMEHSTh
MeTO/IbI pellieHus1 | MaTeMaTUUeCKre MeTO/Ibl TIPU
MPUK/IQJHBIX ~ 3aflau B | pellleHUM 3a/lau C MPaKTUUeCKUM
obnactu cojlep>KaHrueM
ripoeccroHabHOM
JlesiTeNIbHOCTH
33 OCHOBHbIE TIOHATHSA u | [lepeuncnenuve nociefoBaTe/IbHOCTU
MeTO/Ibl JIUCKPeTHOM | [1eHiCTBUM TP pellleHUU CUCTeM
MaTeMaTHKH, NMUHEeMHOM | MMHeWHBIX ypaBHeHUH 1o hopMyiam
anreOphI, Teopuu | Kpamepa, metozom ['aycca
KOMIT/IEKCHBIX yncesi, | - DopMyIUpPOBKa KIaCCUUECKOTO
TEOpUU BEPOSITHOCTeH U | orpefesieHusi BepOSITHOCTH
MaTeMaTh4YecKou - [lepeuricnenvie popmyn st
CTaTUCTUKHU BBITIOJTHEHUST [IeHCTBUI Ha/l
KOMII/IeKCHBIMU YU C/IaMU
- ®opMynMpOBKa MEPBOT0 U BTOPOTO
3aMeuaTe/IbHOTO TpeJiesioB
- OnurcaHye MeTo/I0B BBIYUC/IEHUST
rpesieloB B TOUKe U  Ha
0eCKOHeUHOCTH
34 OCHOBBI MHTerpajbHOr0 " | - @opMyiMpoBKa MpaBU/

I depeHIMaTBEHOTO
WCUMCTIeHHS

b depeHIMPOBaHUS U
riepeyrcieHre POU3BOJHbBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKLIAN
- [lepeuricieHyre TabIMUHBIX
WHTErpasioB
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1.3. Pacnpejie/ieHe oLleHUBaHKS Pe3y/IbTaTOB 00yYeHHUsI 0 BU/JaM KOHTPOJIA

Koj 1 HauMeHOBaHUe /IeMeHTa
yMeHU# WId 3HAaHUHU

Bujapl arTecranyuu

Texywuii KOHMpo/b

IIpomesicymounas
ammecmayus

Y1-peluate TpUK/IaJHble 3a7jaud B

TeCTUPOBaHHE, OLI€HKa

3ayeT C OLIeHKOMU

obnactu Npo(ecCcUOHaIbHON | BBIIIOIHEHUS (1 cemectp).
JesTe/IbHOCTU NIPaKTUYeCKOro

3aHATHS
31-3HaueHue MaTeMaTUKU B | YCTHBIN O1IpocC 3aueT C OLIeHKOU

npogecCcUoHaNbHOU JesiTeTbHOCTU

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

(1 cemectp).

32-0CHOBHLIE MaTeMaTHUeCcKHe
MeTOZbl  pelLleHHs  TPUK/IaJHBIX
3a71au B 06/1acTu podeccroHanbHON
JleITeTbHOCTH

YCTHBIM OIpOC,
TeCTHPOBaHMe, OLleHKa
BBITIOJTHEHUS
MPaKTUYeCKOro
3aHATHUS

3aueT C OLIeHKOM
(1 cemectp).

33-0CHOBHbIe TIOHAATUS M MeTOZbl
MareMaThU4ecKoro aHanausa,
JVCKPETHOM MaTeMaTHUKH, JIMHEeMHOU

YCTHBIM OIpOC,
TeCTUPOBaHUe, OLleHKa

3aueT C OLIeHKOU
(1 cemecTp).

aireOpbl, TeOpUU  KOMILIEKCHBIX
o BBITTO/THEHUSI
yuces, TeOPHUU BepOSTHOCTEN U
. MPaKTHUYeCKOoro
MaTeMaTUueCKON CTaTUCTUKU
3aHATUS
OCHOBBI VHTerpaabHOro u
nvddepeHIMaTIbLHOTO UCUNCTIeHUST
34-0CHOBBI HHTerpajbHOro Y | yCTHBIM OIpOC, 3aueT C OLleHKOU

nvddepeHIMaTIbLHOTO UCUNCIEHUST

TeCTUPOBaHHE, OLI€HKa
BBITTIOJTHEHMSA
MMPpakKTU4YeCKOro
3aHATHA

(1 cemecTp).




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

CojepxaHue y4deOHOr0 MarepHuasa THUI KOHTPOJIBHOI'0 3aJaHUSA

1o nporpamme Y /| Y1 31 32 33 34
Pa3pen 1. MareMaTHueCcKHii aHA/IU3 airedpbI
Tewma 1.1 ®yHKIUS OJHOU NTepeMeHHO. 6,7 6,7 6,7 6,7 6,7
Tewma 1.2 [Ipesesnsl ¥ HeNpepbIBHOCTh PyHKLMU | 6,7 6,7 6,7 6,7 6,7
Tema 1.3 Ilpon3BoiHasi ¥ eé NpUIoKeHue 6,7 6,7 6,7 6,7 6,7
Tema 1.4 Heorpeie1éHHbINM UHTETpasl 6,7 6,7 6,7 6,7 6,7
Tema 1.5 OnipeieéHHbIN UHTETrpasl 6,7 6,7 6,7 6,7 6,7
Pa3pen 2. JIuHeliHas anreopa
Tema 2.1 MaTpuupbl ¥ onipefie/IuTe v 6,7 6,7 6,7 6,7 6,7
Tema 2.2 Cuctembl TMHENHBIX YPaBHEHUN 6,7 6,7 6,7 6,7 6,7
(CITY)

Paspen 3. OCHOBBI TeOpUH BepOATHOCTH,
KOMOMHATOPHKHU ¥ MaTeMaTHYeCKOH

CTAaTHUCTHKH
Tema 3.1 OCHOBHBIE TOHATUSL TEOPUU 6,7 6,7 6,7 6,7 6,7
BEPOSITHOCTH Y KOMOWHATOPUKU

Tema 3.2 DeMeHThbl MaTeMaTU4YeCKON 6,7 6,7 6,7 6,7 6,7
CTaTUCTUKU

Pa3pgen 4. OcHOBHBIE IOHATHUA U METO/bI
TeOPHUH KOMILJIEKCHBIX UM Ce/l

Tema 4.1. KoMrijiekcHbIe unc/ia 6,7 6,7 6,7 6,7 6,7




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

COI[EP)K&HI/IE y‘-IEﬁHOl"O MdTe€pHadJ/iad Tun KOHTPOJIBHOI'O 3da/1dHHUA

no nporpamme Y /| Y1 31 32 33 34
Pazgen 1. MaremaTH4eCKHH aHa/Iu3 airedpsul
Tema 1.1 @yHKIMSA OJHOU NTepeMeHHOM. 9 9 9 9 9
Tema 1.2 [Ipezienibl U HeMPepLIBHOCTh GYHKLIMU | 9 9 9 9 9
Tema 1.3 [Ipor3Bo/iHas U eé TIPUIOKeHne 9 9 9 9 9
Tema 1.4 HeornpeieiéHHbIN MHTETpaj 9 9 9 9 9
Tema 1.5 OnpefienéHHbIM UHTErpasl 9 9 9 9 9
Pa3pen 2. JTuHeliHas anreopa
Tema 2.1 Matrpuupbl ¥ oripefie/IuTe 9 9 9 9 9
Tema 2.2 Cuctembl TUHEHHBIX YpaBHEHUH 9 9 9 9 9
(CI1Y)
Pa3pgen 3. OcHOBBI TeOpHH BePOSITHOCTH,
KOMOMHATOPHKH U MaTeMaTHYeCKOU
CTaTUCTUKHU
Tema 3.1 OCHOBHBIe TIOHATHUS TEOPUU 9 9 9 9 9
BEPOSITHOCTH ¥ KOMOMHATOPHKH
Tema 3.2 DyieMeHTbI MaTeMaTUUeCKOM 9 9 9 9 9
CTaTUCTUKU
Pa3pgen 4. OcHOBHBIE IOHATHA U METO/IbI
TeOPHUH KOMILIEKCHBIX UMCe/l
Tema 4.1. KoMmniekcHble uncia 9 9 9 9 9




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 YMEHMU CTYJeHTOB TI0 Tporpamme yueOHoM auciuriiabl OITL[.12
MATEMATUKA o6pa3oBaTtenbHoi rporpammel CITO 110 crierjuanibHOCTH
38.02.03 OnepanjioHHas [esiTeJIbHOCTb B JIOTUCTHKE.

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

(ATTecTauys npoBogUTCs B (hopme 3aueT ¢ oljeHKou (lcemecTp) mo
3aBepIIIeHHI0 OCBOeHUs yueOHOro MaTepHasa yueOHOMH AUCIUTIIMHBI, TIPH
TOJIO’KUTEJIbHBIX Pe3y/ibTaTax TeKYyI[ero KOHTPOJIS. )

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




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

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

3. BAPUAHTbBI OHEHOYHbLIX CPE/JCTB

IIpakTHueckasi padboTa

«HaxoxxaeHue obmacti orpeienieHust PyHKIAN»

Hens:

1. TloBTOpUTH 3HaHUS 0OyUaroLuXcsi B TeMe: «HaxoxjeHre 06/1acTH ompeiesieHust

GYHKIN».

2. 3aKpernuTh yMeHHs U HaBbIKU HaXOX/eHHs 00/1acTy onpefiesieHus: (DyHKIUH.
ITopsiAoK BBINO/IHEHUSA:
1. O3HaKOMHUTBCS C TEOPETUUYECKUM MaTeprasioM U pellleHreM IPUMepOB.

2. CpenaTh KpaTKWi KOHCIIEKT TeOPeTUYeCKOro MaTepHasa B pabouunx

(ocHOBHBIE

TIOHSITUS, OTIpe/iesieHusi, (POPMYJIbl, IPUMEpHI).

3. B TeTpassix A/l IpaKTUUECKUX pabOT BBIMIOTHUTD MPAKTUUECKYI0 paboTy.

TeopeTuuyecKue CBeeHMS:
O61acTBI0 ONpe/ie/IeHus 1M 06/1aCThI0 3ajaHKs GyHKIMK ¥ = f (X ) Ha3bIBAETCS MHOYKECTBO
3HAUeHHil X, [/1 KOTOPBIX CYLIeCTBYIOT 3Hauenus y=f(x).O603HauaeTcs 06/1acTh
onpegenenus GpyHkimu — D(f ) num D(y).

CxeMa HaxosKZieHus1 006s1acTH orpesiesieHyst GyHKLIMN:
1. Ecmu f(x) mpeacrasaseT co6oii MHOrousieH, To 06/1acTbio onpeenenust pyHKua y=f(x)
OyzileT MHOYXXeCTBO BCeX [IeMCTBUTETbHBIX UHCeJI.

TeTpajaiax

2. Ecmuf(x) — parnpoHabHast Jpo6b, TO 06/IaCTBIO SBISETCS MHOXKECTBO BCEX
JeHCTBUTEeNbHBIX UHCeN KPOMe TeX 3HaueHHi E, Ipu KOTOPBIX 3HAMeHaTeNb paBeH HYJIH0.

3. Ecm dyskuus umeet B y=+/f(x), To 061acThI0 onpe/eenus 6yieT MHOXKECTBO pelleH il
HepaseHCTBa [ (x)>0.

4. Ecm GyHKIUSA UMeeT BUf Y = \/g((ix)), rze g(x) HeKOTOpLIH MHOTOU/IEH, TO 06/1aCTHIO
orpe/iesieHyst Gy/ieT MHOMKECTBO pellieHHil HepaBeHcTBa [ (x)>0.

5. O6nacTs onpe/e/ieH|si CyMMbI, Pa3HOCTH WU TTPOU3BEIEHUS IBYX WUJIH HECKOJTBKUX (DYHKI[UI
ecTh repeceueHre 001acTel onpeieieHUi STUX GYHKLIWH, /1711 e€ OTBICKAHHSI COCTaBJISIeTCS U
3aTeM pelllaeTCsl CUCTeMa COOTBETCTBYIOIINX YC/IOBHU.

IIpuMepsl pellieHUs  HAXO0XK/JeHHsA 00/1acTH omnpeje/ieHUs QyHKIUH
Ne [Ipumep Peruenue
/i

HaiitTu obsacTb ompeiesieHUst

1

2
=x"+2—
Y x—5

@DYHKI[MI0O MOYKHO MpeJCTaBUTh B BUZie pa3HOCTU ABYX (PYHKIUH
2 3 2 3

=X 42— ——=X"+2|———

J X—5 ( ) xX—5

fl(x):x2+2 D(f,|x|) sBnsercs mMHOXecTBa BCex umcen




flx=—

Haiinem 3HaueHus

, KOTOpble OGHY/ISIOT 3HaMeHaTe Tb
x—5#0
X#5
Oteer:D|y|: xe|—00;5] U (5;+)

2 y=x/x2—3x+2

[ns HaxoxJeHus: 06/1aCTU onpefiesieHus y = \/ x*—3x+2

pellM HepaBeHCTBO x”—3 x+2>0

JInst 3TOro pemM ypaBHeHUe x°—3 x+2=0.

KopHsiMu 3T0Or0 ypaBHeHUs SB/ISAOTCS uuciaa 2 U 1.

O603HauMM HaliZieHHbIe KOPHU Ha YUC/IOBOW OCU U OTIPeZIe/TUM 3HaK
HepaBeHCTBAa Ha I0/IyYeHHbIX HTepBasiax.

+ - +

& & >
1

k2

OtBeT: Xx€

3 y= 2x—7
V3x+21

®yHKIWs Npe/cTaBseT cob0ii [po6HO-palOHANBHYI0 (BYHKIIMIO, B
YKCUTeNIe KOTOPO# MHOrouseH. O671acTh orpezieieH|ss MHOrOU/ieHa
eCTh MHOKeCTBO JIefiCTBUTE/BHbIX YHCel.

3x+2120 3415150 L x>-7
3x+21#0
Oteer: D|y):x € (=7;+)

Haiiger O/13: x=0

Vx—3#0

Vx#3

x#9

Otser: D(y) x€ [0;9¢ U (9;+)

IIpakTHUYeckoii pabora:

HatiTi 06/1acTh orpesiesieHHst

y=5x—12 y=2x+13

_ 3x __ 2
Y ax+7 YT Ex—11
y=+/3x+21 y=+/5x—15

Y= L y= L
V2—4x V3+9x
_Z+ 3x _§+ 2x
X x*-9 X x'—4
y:X2+ 1 x4+ 9
X+4 Y x°+1

IIpakTHueckue padoThI
o TeMe «HaxoxeHue npe/esia QyHKIUN».




Ienn: hopmMUpoBaTh YMeHUs BbIYUC/IEHHUS TIPe/ie/IOB, PACKPBITHS Heorpele/IeHHOCTH BU/ia

0
0
IMyTeM pa3/i0KeHHsd Ha MHOXXUTEIN.

ITopsa/i0K BBINO/THEHUs padoThI:
1 PaccmoTpeTs TeopeTHUeCKU MaTepuall o TeMe U NIPUMepHI pellleHurs 3a/au.
2 PemmTh camocCTOsITeNbHYIO paboTy, BBINOMHMB 9 3a/jaHUM COOTBETCTBYIOLIEr0 BapuaHTa.
Odopmuts nogpobHoe pellieHNe MMCbMeHHO B TeTPaJu C yKa3aHUeM OTBETOB.
3 OTBeTUTb MUCBMEHHO Ha KOHTPOJ/IbHBIE BOIIPOCHL.

Kparkue Teopernueckue CBeJeHHs [0 paccMaTpuBaeMoil mpodJeme,
OCHOBHbIE XapaKTEePUCTHKH I10 CO/ieP)KaHUI0 MPAKTHUYeCKOo# padoThI:

Omnpeaenenue. Uncio A HaseiBaeTcsi mnpefenoMm ¢(yHkimu y=f(x) Ipy- X,
cTpemsiLieMcs K X, (B TOUKeX,), eCy /iy M000r0 IMOJI0KUTeIbHOTO YMC/Ia € HahgeTcs

TaKoe TIOJIOXKHTeNbHOE urcio 8, uto |f x| —Al<e, Kak Tombko 0<|X—X,[<8.

O603HaueHue: }iIIXl flx|=A.

Onpegenenue. Oynkims  y=f(x) Ha3biBaeTcsl GECKOHEUHO Majold  TIpH X,

cTpemsiiieMcs K X, (B TOUKeX,), ec/u PT f1x]=0.
- X

Onpepenenue. dyukiysa y=f(x) Ha3bBaeTcs OeCKOHeUHO OOMBIION TIPH X,
cTpemsiiemMcs K X, (B TOUKeX,), ecii Jjis IF000ro TIOJI0XKUTeTbHOTO urcia M Hablzercs
TaKoe MOJIOYKUTEe/ILHOe YUC/Io 8, UuTo ‘ fl x)|> M, xak TO/ILKO 0<| X —XO‘ <6.

O603HaueHue; PE{} flx|=00.

Onpepenenue. @Dyukius y=f(x), 3a7aHHasi Ha BCeM UMCJIIOBOU TMPSIMOH,
Ha3biBaeTcss OeCKOHeUHO OOMBIION TMpPH X, CTPEMSIIEMCS K O0), eCcla [ Jio0oro
TIOJIOKUTETBHOTO urcia M HalifleTcsl Takoe TOJIOKUTebHOe 4nucyio T, uTo | f (x)|> M,
Kak To/bKo |X|>T.

O603HaueHue:; )1(1{{)10 flx|=o0.

OCHOBHbIE TeOpeMbl 0 TPeAe/ax:
1 lim [f(x)xg(x)|=¢ lim f (x) £ lim g(x)¢

X— X, X - X X = X

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

3lim K [x|=klim f(x) °
lim f(x

4lim f<x):z,"f*0f< )z,

v-x g(x)  lim g(x)

B mpocrefimmx Caydyasix BbIUMC/IEHHe Tipefena (YHKIMH CBOAWTCS K
TMO/JCTAHOBKe B (DYHKLMIO, CTOSILYIO MOJ 3HAKOM TIpefiesia, MpeAebHOTO 3HAUYEHHs
aprymenta. Ho /[0BOJIbHO YacTO Takast MOACTAHOBKA TPEe/e/IbHOr0 3HAUeHHsI apryMeHTa

0.¢]
MPUBOAWT K HeOMpejenieHHbIM 3HAueHWAM BHAA: |l |, (0-00), (0—00), (
17¢,(0840),(00060)4 6. OTbICKaHKe TIpefieia B 9TMX (JIyyasix, Ha3bIBAKOT PACKPHITHEM
HeoTIpe/ie/IeHHOCTeH. [I/isi PaCKpBITHS HEOIpe/ie/IeHHOCTeH MpeobpasyioT BhIPKEHHE,
CTOsiLIIee TI0/] 3HAKOM TIpe/iesia, 3aTeM UCII0/Ib3YIOT TeOPEMbI O TIPeZiesiax, 3aMmeuare/ibHbIe

ripeiebl.



sin x

IepBbIii 3aMeuaTeIbLHBIN mpeges: lim =1.
x -0
. tgx arcsin x . arctgx
cnegcteua lim 9X_1 ,lim =1,lim gx_ 1.
x-0 X x-0 X x-0 X

1
Bropoii 3ameuarebHbIi npegest: lim 1+ x| =e wim lim

x -0 X - 00

1+l
X

=e.

ITpumep 1. Boruncautsb }(IEHS (2x—1).
Pemmenue. [TogcTraBnsiem B pyHKuMi0 y=2Xx— lnipesienbHoe 3HaUeHUs] apryMeHTa

x=3, HonquMhm[Zx 1/=2-3—-1=5.

OtBerT: 5.

2
ITpumep 2. Beruncmuts lim %
x-—1 X —

x*—10x—11
PELLIeHI/Ie. HO,Z[CT&IBIIHEM B (l)YHKLII/II-O y=2—1 Hpe,qeanoe 3HAUeHUusa

aprymeHTa x=-1, moayuum| — |. Heo6xogumo pa3ioKuTh YUCIUTEb U 3HAMeHaTe/lb Ha

0

MHOXXUTE/U, UCIO/b3ysi (OpMy/ibl COKPAIlleHHOT0 YMHOXeHMsI, MPaBUIO pa3/ioKeHUs
5 )

KBa/[paTHOTO TpexuieHa Ha MHOXXuTenu (a X +bx+c=a (x — xl) (x— xz) ,20€ X1, X, - KOpHU

KBaZIpaTHOTO TpeXusieHa), MeTO/, TPyNINUPOBKU. PellleHue 3arycbiBalOT B BUJE:

5 lim (x—11)(x+1] lim (x—11]
lim X=10x—11_ (0] o et 12

em1 x—1 0 (x—1)(x+1) [x-1] =~ -2
CokpaijeHue Ha (X+1) BO3MOXKHO, TaK KaKk OHO He paBHO HYJ/O, a JIMIIb
CTPEMUTCS K HYJIIO.

=6.¢

Otser: 6.
. 3—V5+
ITpumep 3. Beruncauts lim #
x-4 X —16
_3—5+x
Pemrenue. IlofcraBiseM B (QYHKUMIO Y=—— — TIpe/e/lbHOe 3HAueHUsl

x’—16

aprymeHTa x=4, MOJy4YdM of
GYHKIMIO YMHOXXWTb Ha eJUHMIlYy, TIPEJCTAaBUB ee B BHUje JpOo0U, COMPSDKEHHOW K
BBID&)KEHUIO, CoZleprKallleMy KOpeHb 3 —+/5+ x. 3arnuiieM pelieHue
3—V5+x_ 0)_. 3—V5+x 3+V5+x_
lim ————=|~|=lim
x4 x—16 0) x.4 x*—16 3+V5+x
—5+x° 4—x .
4,1 =lim =464
(x(,(,2 16)(3+V5+x) x-4 [x—4|(x+4)(3+V5+x)
-1 -1 -1
4 (x+4)(3+V5+x) 8-6 48

Yrobbl u30aBUTBCS OT HEOIIPe|eIEHHOCTH, HaJo

b hrn

OtBer: -1/48.

2
IIpumep 4. Berurcmumts lim M
x-0 X" —16x+1



2
_2Xx+x+3
Peimenvie. TlogcraBisieM B (DYHKLMIO y—ﬁHPEAEHBHOE 3HaYeHusI
—16x+

aprymMeHra X — o© , IOJIy4YUuM . UtoObl M30aBUTLCA OT Heoripee/1eHHOCTH, Ha/l0 B

(e ¢}

YUCIUTesIe M 3HaMeHaTesle BBIHECTH MHOJKUTe/Ib, COJiep Kalljiii MaKCUMaJ/IbHYIO CTelleHb
repeMeHHOM. 3anuilieM pelleHue

3(2x° x 3 2 3
) 3t 3t Sttt
. 2X +x+3 .. X x x| .. X X x _.
lim ———=lim ; =lim ——————={
x-0 X' —16x+1 x-o S[x° 16x 1 X*°°1_1_+i
X\ 3773 T3 2,3
X X X X X
.. 0+0+0 _.0_ ..
Llim ————=6—=0¢
xo00 1—0+0 1
Ortsert: 0.
X°+7
IIpumep 5. Beruncmuts lim ———.
xoo0 4X +2x+8
x°+7
Pemenne. IlozacTaBnseM B (QyHKUMIO Y=—————— TpeJe/bHOe 3HaueHUs
4x+2x+8

(0,0)
apryMeHTa X - o , TIOyunMm| — |. YrtoObl 130aBUTHCS OT HeOMNpe/e/leHHOCTH, Ha/l0 B

YUCIUTesIe U 3HaMeHaTesle BBIHECTH MHOJKUTe/Ib, COZiepyKalljiii MaKCUMaJ/IbHYIO CTelleHb
TepeMeHHOM. 3anuilieM pelleHue

sl x” 7
s X —5+—5
. X +7 . X X .
lim 37.=llrn ={
xoo 4x°+2x+8  x-o [x* 2x 8
X\ st s+t 5
x> x> x
1+—
A X . 1+0 .1 _ .
Llim —————=lim ———={(—=00}(,
xo0o 12 8 L_x0+0+0 0
PEARV A

OTtBeT: 0©.

3ajjaHusa /I CaMOCTOATE/TbHON PaboThI

BapmuanT 1
BbrunciuTh npejienbl.
2 2 2
1) lim 2EX=X 2) lim £XX=X 3)lim X=X
x-5 X —27 x-3 X —27 Xm0 X —27
3 2 3 2 .
4) lim 6 x -;5x 3. 5) lim 11x +53x +3x 1. 6)lim 5arcsin 2 x
xo—o 22X —Xx+7 X 00 2x°—x+7 x-0 tg4x
b% oA _ _ 2
7) lim 2—L, 8) lim w. o)lim S 7X=2X
x40 5%43 x-5 X —25 x-3 X —8x+15
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Bapuanr 2
Beruvciuts nipezesnsl.
2 2 2
1) lim ——18_ )lim 15 3)jjm —X =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 —2 L g)lim 93X
xo—0 246 x-0 4dx +x—20 x -0 arcsin 7 x
5 3 T 2
7) lim —2X=X_ g)lim Jx+1-2 9) lim SX—7X*2
xo-o 4x +3x—6 x-3 X—3 xo2 X —=7x+2

Copep)xaHue oTuera:
1 Tema, 1ien1b.

2 OdopmsieHue 3a/jaHuii ¢ TOAPOOHBIM pellleHHeM U C YKa3aHHEeM OTBETOB.

3 OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCHL.

KoHTpo/1bHBIE BONPOCHI:

1 Kakuie BU/bI Heompe/ie/IeHHOCTel BCTpeuaanch NPy pellieHny 3a/jaHuil?

2 CKO/bKO MOXeT ObITh TOUEK pa3pbiBa?

3 Urto 3HauuT OGeCKOHEeUHO OoJibItias PyHKLIUS?

4 Kakast pyHKIMsI Ha3bIBaeTCsl 0eCKOHEYHO Masioi?

5 Uto Ha3bIBaeTCs 3/ieMeHTapHOU U He3/ileMeHTapHOU (PyHKIuei?

ITpakmuueckas pa6oma

Tema: «HaxoxeHue Heonpee/IeHHbIX HHTErpa/ioB MeTOA0M 3aMeHbI

nepeMeHHOM M IO YaCTAM»

Ienb: coBepiIeHCTBOBaHWE  YMEHHN HAaXOAWTb HeorpejeneHHble WHTerpasbl
METO/IOM 3aMeHbl NIepeMeHHOU U IO 4acTsM, COBepLIEeHCTBOBAaHWE YMEHWM IpOBepsTh

JlelicTBUe UHTerpupoBaHus AuddepeHIMPOBaHUEM.

MeTtoanueckue yKa3aHusi /IS MPAKTHYECKOM padoThl

Teopernueckue cBejeHUsA

ITepeoobpazHas ¢pynkyuu. HeonpedeseHHbIU UHMe2pas

F(x)

DyHKLMSA , OIpeJieieHHass Ha MHTepBase

f(x)

nepeoobpasHoli st GyHKIUN

F'(x)=f ().

F(x) — nmepBooOpa3Has A8 (YHKLUH

@ (x) f(x)

niepBooOpasHas it QyHKLIMA

Ecm

IIOCTOAHHOE C/iaraemoe, T. e.

Ha3bIBaeTCs

, OHpe,Z[eHeHHOﬁ Ha TOM Xe UHTepBdJ/ie

, TO Jobasi gpyras

OT/IM4YaeTcda OT

d(x)=F(x)+C, rpe C —const |

Ha HEeKOTOpoe



f (x)
HeonpedeneHHbiM uHmezpanom ot GyHKIUU Ha3bIBaeTCsl COBOKYITHOCTh
BCeX TepBO0OpasHbIX il 3ToM ¢GyHKUuK. OO03HAYaeTCss Heompe/ie/leHHbI WHTerpat:

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

OmepaLusi HaXOXK/A€HWW TepBOOOpasHON [y [JaHHOW (YHKIMMA Ha3bIBAeTCS
uUHmezpuposaHueM.  VHTerpupoBaHue  siBisieTcss ~ oOpaTHOM  omepauueil K
I depeHIIPOBaHUIO:

(ff () =f o).

Jlnsi TIpOBEPKM TPAaBUIBHOCTH BBIOJTHEHHOTO HWHTETPUPOBaHUS HEOOXOJMMO
npoav¢depeHLPOBaTh pe3y/ibTaT UHTErPUPOBAHKUS U CPaBHUTh MOMYUYEHHYIO (PYHKLMIO
C MO/IbIHTEeT paJIbHOM.

CBoiicTBa Heorpe/ie/IeHHOTO UHTerpasa:

([fax) =f ) d [f Gdx = (dx;
J'dF (x)=F(x)+C;

2.

ka (x)dx =k J'f (x)dx, k — const;

. J(f(x)+ g (x))dx zj'f (x)dx + J'g (x)dx.

Tabauya ocHOBHBIX UHME2PA/108

JDdu =C; C =const; J'du =u+C;
u+|.
u“du ——+C a #-1; ——2\4"_+C
3. J' a+1 L J_
Jd— =In |u| +C; J'a“du - + C;
4. - u
J'e“du —e" +C; J'msu du =sinu +C:
6. 7.
du
: _ . =tgu + C;
o Jélnudu =- cosu +C; o chnszu &
J‘ du =- ctgu + C; J'd—u —arcsin 2 +C;
10. sin”u 11. a -u- a
du d 1 u
— =ln‘u +yu’ +a’ |+ C; U _Zarcte? +C
1. J.-\J'uz +a* 13. Jlr,.r2 v& a °q
J' zdu . ziln ~d +C; J' =In tg +C;
14 "U-a 2a |u+a 1s. sin u 2
du ‘u m
=Injtg | —+— ||+ C;
6. -rcnsu & [ 74 . Jigudu =- In|cosul|+ C;

8 Ji:tgudu =Infsinu|+C.
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Kaxxgast u3 npuBesieHHbIX B Tabiuie GopMys CripaBeZiBa Ha TIPOMEXKYTKe, He
cojiepsKallieM TOueK pa3pbiBa MOJAbIHTErpajbHOM (GYyHKLMM. BbluncieHre MHTErpaaoB C
WCII0/Ib30BaHUEeM Tab/MLbI M OCHOBHBIX CBOWCTB HAa3bIBAlOT HETIOCPE/ICTBEHHBIM
VHTErpUpOBaHUEM.

Memoo 3ameHbl nepemMeHHOLI

Teopema 1. Ilyctb X =g(t) MOHOTOHHasl, HernpepbIBHO AuddepeHLpyemas
byHKLWMS, Tora

[f(adx = [f(@O)g (Oadt. O
Jf@Oe@)dt=F©)+C,  [f()dx=Fyx)+C,

rje Yx)_ GbyHKLMsA, oOpaTHast b(t) .
@®opmyna (1) HasbiBaeTcsi (popmysaoli 3ameHbl nepeMeHHOU B HeoTIpele/IeHHOM
WHTerpare.

Ilpu sTOM, eciu

Aneopumm 3ameHbl nepeMeHHOL:
1) CBsi3aThb CTapyl0 IepeMeHHYI0 HHTerpupoBaHMs X ¢ HOBOH mepemeHHoi [ c

TIOMOIBIO 3dMEHBI X :[p(t) .

2) Haiitu cBs3b Mexay auddepeHIrasamMmu dx =g (r}dr.
3) [epeiiTy Mo/1 3HAKOM MHTeTpajia K HOBOM mepeMeHHOM.
4) TIlpouHTerpupoBaTb W B TIOJy4YeHHOW TIepBOOOpa3HON BepHYTbCS K CTapoi

repeMeHHOM, TO/ICTaBUB L=p(x).
Ipumep1. TTpouHTETpHUPOBaTh MOAXO/sAlllel 3aMeHOU repeMeHHOM.

a) J'cnsﬁlxdx; 6) J'egx”dx; E}J'x(Z- x*) dx

Pewenue:
t =4x dopmyna7
a) J'Ens dxdx =|dt =(4x) =4dx| = J'cnsr% =% J'cnsrdr =.Tabmier |} =
dx — % WHTErpaios

:lsint +C zisindx + C.
4 4

t =9x+1 dopmyna 6
6) J'egx”dx =|dt =(9x +1)" =9dx :J'e‘ % :$ Ie‘dr = Tab/HLBI =
dx :% MHTEr paios
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t=2-x" g . ‘dbopmyna 3
&) J'x(Z - x*)’dx =|dt =(2- x*) =-2xdx| = JiS - ?r] =3 J'r5dr =1 Tab LI
dx :i MHTEr PasioB
-2
1
_. 1 +C =- L[2 - x* )"+ C.
26 12
HHmezpupogaHue no uacmsam
Hekomopble 8udbl UHME2Pan08, 8bIYUCASIEMbIX NO YACMAM
E . U =U(x) V =V(x)
/I TIPOM3BOJIHBIE (PYHKLMH u HeTpepbIBHEI,

crnipaBe//ivBa popmya:

fpav =uv - vdu,

3)

Ha3bIBaeMdas d)OpMyﬂOlj UHmMeepupoeaHus no uacmsm.

TO

U(x)

B kauectBe 00BIYHO BBIOMPAIOT (DYHKIIMIO, KOTOpAasi YIIPOIaeTcs TPy

nvddepeHIIMPOBaHUM.
IMpumep TIpouHTErpUpoOBaTh MO YACTSIM.

6) J[l + 2x)In xdx.

a) Jth - 1)sin 2 xdx;

a) Jth - 1)sin 2xdx =

Pewenue.

U=3x-1— dU =3dx

dV =sin2xdx— V =-

cos 2x| =(3x - I)(-

=- l(3;{ - I)cos2x + E J"cnﬂxdx =- l(S:Jc - I)cos 2x + E5.'1[1 2x+ C.
2 2 2 4

6) Jtl+ 2x)In xdx =

U=Inx— dU zﬁ
X

dV =(1+ 2x)dx —

V = [(1+2x)dx =x+ X

=Inx(x+x)- J(:JHJ;:E}E =
X

2

=Inx(x +x°)- J(l+x}dx =Inx(x +x°)- x- %+C.

EDSZJ{}+ JCDSZX dx

HaliTu Heonpe/ieieHHbIe MHTErpaibl METO/OM HEMOCPeACTBEHHOr0 UHTerprpoBanus (/s Ne 1-

Bapuanr 1
5).
J{Scosx 3x* + J‘?'X - XX J(s 2% 4)jx
1.
J{ 12 + ! - dx J- dx
4, "\ COS X 1-Xx o J1+16x?

5.

Haiitu HeomnpeiesieHHbIE UHTErPasibl MeTOAOM MOACTaHOBKH (/151 Ne 6-8).
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12x° +5
- ——dx
J(BX 4)3dX. f3x4 +5X_ 3 )
1. 2

J(X +5)cos xdx

Haiitu HeOHpe,ELEJ'IEHHblf/'I HWHTerpajga MeTo40M UHTETPDUPOBAHMA 10 UdACTAM:

Bapuanr 2

HaiiTu HeonpeziesieHHbIe UHTeTPa/ibl METO/IOM HeroCpeJCTBEHHOr0 UHTerpupoBaHus (g1 Ne 1-
5).

. s 1 rx9-3x7+2x6
J{6SIHX+4X ; dx J X7 dx J(7x '22x +5)1X
1 1 dx
+ dx ——
*‘{1+x2 sin? x f\/4-9x2 '

Halitu HeomnpeiesieHHbIe UHTErpasibl METOAOM MOACTaHOBKU (/151 Ne 6-8).
18x*- 3 . :
. XB
J(7x+5)4dx- -[6x3— 3x+8d . ‘fx e dx'

. . jQ( - 2)sin xdx
HaliTu Heomnpe/je/ieHHbIN UHTerPal MeTOA0M UHTerPUPOBaHUS 110 YaCTsM: .

IIpakTH4yeckKoe 3aHsATHE
Tema: /lelicTBUSI HaJl MaTpULIAMU.

Henb: hopMupoBaTh HaBBIKW BBLITIOJTHEHUSI OTepalidii Hajl MaTpULIAMU: CJI0XKeHHWe, BbIUMTaHue,
YMHOXXeHHe MaTpPULIbl Ha YUCJI0, IPOM3Be/leHre MaTpULI.
TpeOoBaHMs K BBINO/THEHUIO MPAKTHYECKOH PabOThI:

1. Odopmuts 3a/jaHUS B TETPAZM /1Sl IPAKTHUYECKUX PabOT.

2. BbINONMHUTE MHAUBUAYAIbHYIO PaboTy .

3. OTBeTUTh HA KOHTPOJIbHBIE BOTIPOCHI

Cojep)xaHue NMPaKTHYeCKO# padoThI.
1. Bbino/iHeHUe 3aiaHUM
YnpasicHeHus1 K npakmuyeckomy 3aHImMuio:

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

1. /laHbI MaTpHUIibI:
MoO>XHO /111 C/I0KUTh MaTpuLly A: ¢ MaTpuLeit B; ¢ MmatpuLeit C; ¢ matpuLieid D?
PeweHue:Matpully A HeJb3s CJIOXKUTh C MaTpuLied B, Tak Kak MaTpuia A umeet
pasmepnl 3% 2 | maTpuiia B - pasmeps! 2% 3 a cKafjbIBaTh MOKHO TOIbKO MaTpPULIbI
O[JMHAKOBBIX pa3mepoB. Matpuribl A 1 C UMeIOT OJMHAKOBbIE pa3Mephbl, I03TOMY X
MOJKHO CK/1aJjbIBaTh.
Matpuripl A ¥ D UMerOT OZJMHaKOBbIe pa3Mephl, Ciel0BaTe/IbHO, UX MOXKHO CK/Ia/IbIBaTh.

-1 0 -2 1 7 2
A= s B= .
2. Hautu A+B , eciu -5 6 -3 3 45
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Pewenue: Tak Kak MdaTpHULlbl UMEIOT OAI/IHHKOBLII‘;I pa3mep, TO UX MOXXHO CKJ/IaAbIBATh. HPI/I
C/ZIO>KEHHWHW MaTpHL HaZl0 C/IOXKHUTB 3JIEMEHTEI, CTOALIME Ha OAMHAKOBBIX MeCTax, T.e.

-1 0 -2 1 7 2 -1+1 0+7 —-2+2 0o 70
A+B= + = = .
-5 6 -3 3 45 —5+3 6+4 -3+5 -2 10 2

3. [JaHo:
25 4 -1 6 —15 -12 3
A={6 3 0 11| ~34=|-18 -9 0 -33|
7 8 1 =3 -21 =24 -3 9

Haiitu: -3A.
Jlist Toro, uTOOBI -3 YMHOXKUTB Ha MAaTPULy A HY)KHO Ka)K/IbIi 3/IeMeHT
MaTpuULibl A YMHOKUTH Ha -3.

4. [TaHbI MaTpHULbI:

I 3 10 -1 1 3 I -5 2
A=14 2 =2,B=13 1 4|,C=|3 -2 3|
2 7 13 -5 2 5 0 -1 6
Haiitu: 2A+B-3C.
Pewenue:

2 6 20 -1 1 3) (3 -15 6
24+B-3C=8 4 —-4+|13 1 4|-|19 -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) —-44+4-9|=12 11 -9/|.
4-5-0 14+2-(-3) 26+5-18 -1 19 13

CamMocTosiTe/TbHOE BbIIIO/THEHHE 3ana1m1‘/i CTYA€HTAMMU.

ein el+i

1. Hatigute cymmy MaTpuL] u

-

Sro4 TYe s 4n
15 6 23 —1 2

8 1 3E0D -3 —5}
2.Bp1urcinTe nipovsBeeHue MaTpuLy: - < .

;'3 2 % ";
{(z = —iln 7 —5i
6 1 —3;
3.BeIuncinTh npousBeeHre MaTpuLl;: - <.
{3 = T
‘0 7 —-s 1
6 @ —3F 3

4.BBIUNCINATE TPOU3Be/IeHHe MaTpHL]: - A
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CEOY
-7 o 5 31 )
- - - H E
-z
5.BbIUUCINTE IPOU3BeJeHre MaTPULL: - -
{10}
i a— 7 = = F
B
L2

L

6.BoIuncMTh Mpor3BeieHre MaTpUL]:

BOl'[pOCbI AJIA CAMOKOHTPOJIA:

1. Uro Ha3bIBaeTcsi MaTpuLiel? 3anuiirTe 00Kl BUJ, MaTPHULII Pa3MepPOM MXN.
2. Kakue MaTpuLibl Ha3bIBatOTCSl PaBHBIMU?
3. Hasosure Byl MaTpuLl.
4. HazoBuTe MHeNHbIE ONepaly HaJ, MaTpULIaMH.
5. Kakue mMaTpulibl MOXKHO ITepeMHOKaTh? Kak BbIMO/IHAETCS YMHOKeHue?
Tema: Boiunc/ieHue onpe/ieuresien
Henb: chopmupoBaTh yMeHUe BbIYUC/IATH OTNpefeuTe/ld BTOPOTo, TPeThbero U N-ro
Topsi/IKa.
TeopeTHueckue CBe/IeHHA K MPAKTHUECKO# padoTe
Onpepenenue. OnpefenvreneM (JeTePMUHAHTOM) BTOPOrO IOpPsKAa Ha3bIBAKOT
YMC/I0, KOTOPOe CTaBUTCS B COOTBETCTBHE MaTPULIbl BTOPOTO MOPsijKa, U BBIUYMCIISAETCS
cieayroium obpasom (o6o3nauaercs 4, ‘A‘, detA):
a, a
=" 2= _
|Al=] =a,,0,-a,,a,,
a4y Gy
3 4
\5 6|:3-6—4-5:18—2o:—2
1) ,
—4 1, o
| |=[-46-1:-5|=-24+5=-19
2) > 6 :
Onpepenenue. OnipesenuresieM (JeTePMUHAHTOM) TPeTbero Mopsi/ika Ha3bIBalOT
YM(JI0, KOTOpOe CTaBUTCS B COOTBETCTBME MaTPULibl TPEThero IOps/Ka, YU BEIUMCIISAETCS
T10 MPaBUIY:
ay Ay Ay
A:|021 a,, 023|:a11‘122033+‘112‘123‘131"'013‘121032_
a3 Q3 Az A3y 03— Ay A3A3, =0y Ay Ay

[laHHBIM anrOpUTM HasblBaeTCsl «IIPaBWIOM TPeyrojIbHUKa», KOTOPOe MOXXHO Ipe/iCTaBUTh B

BHEe CXeMbI

0 0 0 (0 0 o 0

‘o 0 o’:‘oNHo o\'l"(}\o

Hanpumep, BBIYHMCINM OTIpe/ieNuTe b
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3 -1 2 - |
A=|4 5 1]=35(-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_
[nst BbIUMCIEHUs] OIpefie/iuTeNsi TPeTbero TopsJKa MOXXHO TI0/Ib30BaThCsl a/rOPUTMOM
Capproca:
1) Mocne 3anucu onpeaenuTens [OONUCbIBAEM €ro nepBbii M BTOpoKM cTonbel, U
BbIYMC/IIEM MO CXEME

+ [+ (4]

Ay, a4 i ay da
|02:011(122a33+012023031+013(121032_
031 a32 a33 a a
=] =] (=]

—da

31 32

a,,a a.a,,a a,da,, a

13 31 R 21933,
Harpumep, BEIUKMC/IUM OTIpefieiuTesb 1o anropurmy Capproca

1 -4 2 1 -4 2 1 -4

A=]-2 s 4|:\—2>%§< 5 =1.5/—6/+/—4]-4-3+
3 1 -6 371 1

+2:(=2]-1-2:5:3—1-4-1—(—4}[-2]-(-6|]=
=—30—48—4—30—4+48=—68

22 11723 12

2 -1 5
e Myl %, 21=21-5{-4=22
muHop 0 3 -2 -4 1 ’
15
M= 3 _2’:[_1J‘(—2)—3'5:—13

a..
Omnpepenenue. AnreOpanueckiM JIOTIOJTHEHHEM 3/ieMeHTa i onpedeaumensi M -

A .
20 nopsioka (obosHauaemcs * i ) Hasbleaemcsi coomeemcmayowjuli eMmy MUHOp CO 3HAKOM

Al.j:(—l)‘”MU:(,{ M, ecn i+]| - vemioe wicro; | bt
123
4 5 6

Hanpyimep, zyist onpesienurensi / 8 9

A31:(—1]3+1M31:M31:]§ 2\:2-6—3-5:12—15:—3

b

A12:1—1]1+2M12:—M12:—\;1 g\:—(4-9—6-7):—(36—421:—(—61:6

9) (Teopema Jlamnaca) Ompezenuresb paBeH CyMMe TPOU3Be/IeHUM 371eMeHTOB
HEKOTOpOTo CToJ1011a (CTPOKH) Ha COOTBETCTBYIOII[HE UM a/reOpandecKyie 0TI0OTHEeHUS.

Harnpumep, [/ oripefieNIUTessi TPeThero rnopsigka

ay; ap 4y
|021 a,, 023’:anAn"’012A12+a13A132013A13+‘123A23+a33A33

a3 dz ds3
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1 2 -3
3 -1 2|
IIpumep. 45 =2

Pewenue
1) Briuncium onpegenvrens.
a) Mo MpaBU/Iy TPeyrojbHUKA.

1 2 =3_1 2.3
3 —1—1<
4 55 D 57 5 o)

=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) o anropurmy Capproca.

1 2 - 31 2
3 -1 213 -1=
4 5 ) 4 5

=1-(=1)(=2/4+2-2-4+(-3-3-5—[-3)-1}4-12:5-2-3-(-2|=
=2-45+16—-12-10+12=-37
B) 10 TeopeMe Jlamiaca.
Pa3/105kuM orpeiesTuTeNb 10 TIEPBOMY CTOJIOLY:
1 2 -3
_ [ 4|1+ ‘ 1241
3 -1 2 [=LA+3A +4-Ay=-11" M #3{-1]" M+
4 5 =2

[ 11341 —
+4-177Ay =

-1 2,2 =32
- +4

‘5 —2‘ 3‘5 —2| ‘—1
—3(2:(—2|=(-3|-5)+4(2-2—(=3}(—1]|=2-10-3(-4+15)+4[4—3|=

=—8-33+4=—37

I
2‘—{ 14{-2-25

Cojep)kaHHe MPAKTHYECKOH PadoThI:
1 eapuanm BuuvcivuTh onpefieuTenv

123
]2 '3\ \3 5\ S 147
1)45;2)_28;3)1 8;4)4_5;5)2613;
12 -12
7 83 115 6 ‘3015‘
314 =23 o= 003
6L 65.77 4 4.g-2-4 16,
2 eapuaHm. BI:II—II/ICJII/IT]: Ol’IpeAeJII/ITEJII/I
123
AR

| ‘—8 —3, 4 7|
1)45;2)_28;3)1 8;4)4_5;5)2613;



7§ 3 115

-3 1 4

6

11 -2 -3

1
3
1
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2 -12
0 1 5’
-2 0 3

o 2 65.77 4 4.g-2 -4 1§,

IlpakTHueckasi padora

«PelreHue cucTeM JIMHeNHBIX yPaBHEeHHI TpeThero nopsjka merogom Kpamepa»

Iesu paGoThi:
[ ]

metozoM Kpawmepa;
[ ]

3aJjauu;
[ ]

PacCIIMPUTh TIpecTaBeHre o MeTozax perteHus CJIY u orpabotats anroputm pertenust CJTY
pa3BUBATh JIOTUYECKOE MbILLLJIEHUE CTYIeHTOB, yMeHHe HaXOAUTh PALIMOHA/IbLHOE pelleHre

BOCIIUTBIBATh Y CTY/IEHTOB aKKypaTHOCTb U KyJ/IbTYPY TMCbMEHHOW MaTeMaTUueCcKoW peuu rpu
0(OpM/IEHUM UMU CBOErO pellleHUs.

Pemte cucreMy ypaBHeHud no ¢opmysnam Kpamepa

BAPHAHT 1

Rt

oot

2)

IIpakTHueckasi padoTa

Pelenne cucTeM JIMHEHHBIX YPABHEHHH C MOMOIIbI0 00pPaTHON MaTPHIbI
Henb: HayuuTbCs pellaTb CUCTEeMbI JIMHEWHBIX YpaBHEHUM C TpUMeHeHHeM

MdTPpHUYHOI'O MeTO/d.

B MdTpHUYHOM MeTOJe peleHuss CUCTeEM JIMHEHHBIX aﬂFeraI/IIJECKI/IX ypaBHEHHﬁ

BUjIA:
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111
|

AL I—

da ol

2n

anl n2 ot nn

X
OCHOBHasd MaTpulla CHUCTEMBI, n - ManI/IL[a-CTOII6€L[ HEM3BECTHBIX TII€PpEMEHHBIX,

1] - matpuia cBOGOAHBIX WIEHOB.

PellieHrie CUCTEMbI JIMHEWHBIX a/ire0panyecKux ypaBHEHUH MaTPUUHBIM METOJOM
onpeensieTcs o gopmysie X = A™ - B, T.e. pellieHHe HaXOAUTCA C IOMOIIBIO 06PATHOM
maTpurisl A

Bapwuanr 1
1. PewmThb CUCTEMY JIMHEWHBIX YPaBHEHWI TPETHEro MopsiiKa MaTPUUHBIM METO/OM.
| | , ‘ ‘ ‘

e i

a)

IR

0)" B)

e

I

°

BapuanT 2
1. PewmmTsb CUCTeMy TMHEMHBIX yPaBHEHUM TPeThero nopsi/ika MaTpUYHbIM METO/[OM.

AL LA Bl

0)' B) '

a)

KonTpo/ibHbIE BONIPOCHI
3anuIInTe CUCTEMY JIMHEMHBIX anreOpanueckux ypaBHeHHH B MaTpUUHOM (opme.



19

IIpakTHueckas padora

Tema: «BbluucieHue gepossmHocmeti coobimuti no Kaaccuueckou ¢popmy/e epossmHocmu»

Ienb: ¢dopMupoBaHWe yMeHUI pellaTh 3a/aud, WCIO/b3Yysl K/acCuueckyr ¢GopMyny
BEpPOSITHOCTH;

3aKperjieHWe YMeHWI pelllaTh 3a/laud, WCIOJ/b3ys OrpejesieHnss U (OpMYyJibl pa3HbIX BH/OB
KOMOMHaIii 6e3 MMOBTOpeHHWH W C TOBTOPEHHSIMM; pelllaTh 3ajJaud, HCII0Jb3ys 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.

CoodepoicaHue npakmuuecKkoli pabombi
1. Pewume 3adauy:

3adaua 1. B ypHe Haxoautcsi 15 Gesnbix, 5 KpacHbIx U 10 uépHbIx mapoB. Hayraz n3BekaeTcs
1 wiap, HaAWTH BepOSITHOCTB TOTO, UTO OH Oy/ieT: a) 6enbiM, 6) KpaCHBIM, B) UEPHBIM.

3adaua 2. B kopoOKe jie>kaT 8 3e/1eHbIX, 7 CHHUX W 15 KpacHBIX KapaHaliel. Beuuc/uTh
BEPOSITHOCTh TOTO, UTO B3AThIN Hayraji KapaH/aiil OyieT, CHHUM W/ 3e/IeHbIM.
3adaua 3. B onHOI KOpoOKe HaxoAWUTCs 4 GenbIX ¥ 8 UepHBIX 1IApOB, a B APYroi — 3 6esbix 1 9
yepHbIX. VI3 KaXKa0i KOPOOKHM BBIHYJIU TIO 1Iapy. BEIYMC/INTE BEPOSITHOCTE TOTO, UTO 00a 1mapa
OKaXKyTCsl OesbIMH.
3adaua 4. B mara3uH noctynuio 30 X0/I0AUIbHUKOB, MSITh U3 KOTOPBIX UMEIOT 3aBO/ICKOU
nedekt. CyyaiiHbIM 06pa3oM BLIOMPAIOT OJMH X0M0AUIBHUK. KakoBa BepOSITHOCTB TOTO,
yTo OH OyeT 6e3 medekra?
3adaua 5. Habupast Homep TeniedhoHa, abOHEHT 3a0bI Moc/iefHHe IBe LUMPBI U, TOMHS JHIIIb,
YTO 3TH LU(PHI pa3TMuHbl, HAOpan ux Hayraz. HaiTH BepOSITHOCTb TOTO, UTO HaOpaHbI HY>KHbIE
UdpHI.
3adaua 6. AGoHeHT 3a0bUl MOC/IEHIO LU(PY HOMepa TeseOoHa U MOITOMY HabupaeT eé
Hayra/|. OrpeieluTh BEPOSITHOCTb TOTO, UTO €My TIPUAETCS 3BOHUTh He Oosiee yeM B 3 MecTa.
3adaua 7. AGoHeHT 3a0bu1 Moc/iefHUe 2 TUPHI Tesle)OHHOTO HOMepa, HO TIOMHUT, YTO OHHU
pa3/inyHbI ¥ 00pa3yIoT By3HauHOe uKciio, MeHbliiee 30. C yueTom 3TOro OH HabupaeT HayTa/
2 uudpel. HaliTu BepOSITHOCTE TOTO, UTO 3TO OyAyT HY>XHbIe [IU(PbI
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4 KOHTPOJIBHO-OEHOYHBIE MATEPUAJIbI
JIJIA ITIPOMEXXYTOYHOM ATTECTAIIVU 110 YYEEHOM
JUCHUIT/IMHE «<MATEMATHUKA»

[lpefMeTOM OIIEHKW SIBASIOTCS YMeHHsi M 3HaHus, oOmuye W mpodeccroHaibHbIe
KomreTeHMU. OLleHKa 0CBOeHUs NIpeJlycMaTpuBaeT oucg.3auem.
1. YcnoBus npoBe/ieHrst —yCTHasi 1 NTUCbMeHHasi (popMma.
2 Bpewms BbINOJIHeHYs 3alaHUs — 45 MUHYT.

IIpuMepHbIN nepevyeHb 3aJaHUN

5x
7

1+—
3x

lim
1. BblUMCINTB Tpeien

2. BBIUMCINTSE Tpefesibl:

. 5x*-x*+1 L X +2x . x-4

lim ———— lim—; lim—
a) x=oo  DxT 4y ,6) x=o x -4;B)X~>OOX +2X_

. sinl7x
lim—
3. Berumcmrs npegen *° SN 5x |
. sinb5x
lim
4. Bpruncmmts npegen X0 3x
3x? +x

lim—
5. BeruncauTh npegen *7° X - 2X

lim x?-10x+16
6. Beruncmts npegen X x-8

Fx) =X

_ X
7. WccnenoBath GyHKIMIO X~ 6 Ha HempepLIBHOCTB B TOUKe *©
f(x)=3x"-x°

NccnenoBaTh GyHKIHIO Y TIOCTPOUTH ee TpaduK.

BBIUNC/MTh 3HAUeHVe POM3BOAHOI CIeAYIOIMX (yHKLHii B TOUKe 0 =4,
2) f(x) =8x*- Inx. 6) f(x) =x* +5x

=(x4 - 5x° +XY_
_11x- 8

y =
Haiitu npousBogHyt0 QyHKIMU 2x+4
8

Haiity npon3BoaHy0 GyHKIUN Y

_2x°-
Haiitu npou3sBoAHyio dyHkium Y €

—In(8x* - 3x% + 2).
A- x3+x%- 2x

Haiitu Heompeie/ieHHBIN UHTerpasl J X

HaiiTy ipou3BOAHY0 (GyHKIMK Y

dx

fxz e dx
HaiiTu Heompeie/ieHHbIN UHTErpaa METO/IOM 3aMeHbl TlepeMeHHOM .

4
. . . J(Gx +11) dx
HaI/ITI/I HEOHpeAEHeHHbII/I I/IHTEFpaJI METO,Z[OM 3dMEeHBbI HQPEMQHHOI/I .
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. HaliTu HeornpejesieHHbIN UHTerpajl MeTOZ,0M 3aMeHbI ITepeMeHHON

. Halitu HeonpejesieHHbIM MHTErpajl MeTOZ,0M 3aMeHbI ITepeMeHHON

3f(Sx +1)dx

. BeruncuTh onpejeneHHbId uHTerpan °

1J‘(x - 5)xdx

. Bbiunc/iuTh onpeziesieHHbIN UHTerpasn °

. BeruncuTh onpejeneHHbli uHTerpan °
2 30
A=|-2 1 8
2 4 3

. Haiitu matpunyy C=3A+B, ecin

2
x> +x?
— X
X

-1 0 3
B=|2 41
1 3 0

b

fcos(Gx - 1)dx

J'sin ® x -cos xdx

. Pemmth cucTemy IMHENHBIX ypaBHEHU MeTO/I0M 00paTHOM MaTpHIIbL.
. Pettuth crucreMy JIMHEMHBIX ypaBHeHU 1o Gpopmynam Kpamepa.

. PeluTh crcteMy JIMHEMHBIX YpPaBHEHUN METO/I0M
X, +3x, - 2x; =4,
X, +4x, - x; =7,

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

l'aycca.

—42 o
. CKOPOCTb ZIBIDKEHHSI TOUKM M3MeHsieTcsl 1o 3akoHy vV =of° +4t+2 (v/c). Haittu myTs s,

TMPOW/IeHHBbIN TOUKOU 3a 4 C OT Hauasa JIBWKeHHUs.

— 2
. Beruicmth 06beM Tefa, MOMy4YeHHOro OT BpallleHHs! (pUrypbl, OrpaHAUYeHHON MUHUAMU ) % |

y=0 x=1 x=3 BOKpYT ocu OX.

—v2 _ _
. BeramcmTs tomazs GUrypsl, orpaHndeHHoi muanamu Y X | Y _O, x=1 x=2
IIIka/ia oueHKH 00pa3oBaTe/bHBIX 0CTH)XKeHHI

[IpouieHT pe3ynbTaTUBHOCTU

O1eHKa ypoBHSI MOATOTOBKU

(MpaBU/IbHBIX OTBETOB) 6ann (oTMeTKa) Bep6asIbHbIN aHajIor
90 + 100 5 OT/IMYHO
75+ 89 4 XOpOLIO
51+74 3 YJIOB/IETBOPUTE/ILHO
MeHee 50 2 HeyI0OB/IeTBOPUTEJIbLHO

Bomnpocs! g5 3auera
1. Matpuupl, JeCTBUS HaJ, MaTpULaMHU.

2. Omnpepenurenu 1-ro, 2-ro, 3-ro nopsAkos. [IpaBuio TpeyrojsHUKOB.
3. OG6patHast MaTpuiia. ATOPUTM HaXOXK/[eHHsI 00PaTHOM MaTPHIIbI.




24

4. PaHr maTpuipl. AJIFOPUTM BbIYKMC/EHUS] paHra MaTpHLibl C MOMOLIbIO 3/eMeHTapHbIX
nipeoOpa30BaHUIA.

5. Cucrema JMHeWHBIX ypaBHeHuWW. Metosn obOpaTHOM Matpuibl. ®opmysisl Kpamepa.
Mertop Naycca.

6. Ilpenen dbyHKIMM B ToOuKe. OCHOBHbIE TEOPEMBI O Tpejiesax.

7. Tlpexen GyHKIMU TIPU X, CTPEMSIIEMCS K OeCKOHEUHOCTH. 3ameuaTe/bHble TIPeieibl.
Yucro e.

8. HemnpepbiBHOCTH (DYHKIIMM B TOUKe M Ha MpoMexKyTKe. Touka HempepbIBHOCTH (QYHKIUH.
Touka pa3psiBa ¢yHKIMU. CBOMCTBa HelpepbIBHBIX (QyHKUMMN. [IpupalijeHre aprymeHTa.
[MpupartrieHue QyHKIUH.

9. IlpousBogHasi GyHkuM. [duddepeniuan ¢GyHKUUA. ['eoMeTpUuecKUid  CMBICT
MPOU3BOAHON. MexaHWUYeCKUid CMbIC/T IIPOM3BO/IHOM.

10. Tabnurja npor3BoAHbIX. [ToHSTHE C/10’KHOW (YHKLIMH. [Ipor3BoAHAsT CI0KHOU (QYHKIIHH.

11. Cxema wuccienoBanus ¢yHkuuu. O6nacte onpezeneHust (GyHKOMA. MHOXeCTBO
3HaueHUM ¢GyHKLUU. YeTHOCTh U HeueTHOCTb (yHKUMU. Hymm dyHkiuu. I[TpomexyTku
3HAKOMOCTOSIHCTBA ~ (GyHKIMWU. Bo3pacraHue U yObiBaHWe (YHKIUH, TIPaBUIIO
HaxOX/IeHHs TIPOMEeXXYTKOB MOHOTOHHOCTH. TOUKM 3KCTpemMyMma (YHKLMH, MpPaBU/IO
HaX0X/IeHHsI SKCTPEMYMOB (PYHKIIUU.

12. TIpon3Bo/iHbIE  BBICIIMX TMOPSAKOB. ®U3NUECKUAd CMBICJI BTOPOM TIPOU3BOJHOM.
VccnenoBanue (GyHKLMU C IOMOILLbIO BTOPOU MTPOM3BO/IHOM.

13. ITepBooOpa3Has. HeoripeseneHHblii wHTerpaa. OCHOBHBIE CBOWMCTBA HEOIpe/ie/IeHHOTO
VIHTerpasa.

14. Tabsuiia Heorpe je/IeHHbIX UHTETPaJIioB.

15. MeTojpl MHTErPUPOBaHUS: MeTO/, HeMOCPeJACTBEHHOTO UHTErPUPOBaHUs; METO/, 3aMeHbI
riepeMeHHOM (MeTo/], TI0/ICTAaHOBKH); MeTO/] UHTeIPUPOBAHUSI 110 YaCTSIM.

16. Onpesienensbit uHTerpan. [loHATHe WHTerpasbHOM CyMMBL. [locTaToyHoe ycCIoBHe
CyLL|eCTBOBaHUS OMpe/ie/IeHHOr0 UHTerpasa (MHTerpupyeMocTy (QyHKLMK).

17. OCHOBHbIe ~ CBOMCTBAa  OMpeJeeHHOr0  WHTerpaja. ['eOMeTpUYeCKHd  CMBIC/
orpe/ieJIeHHOT'0 MHTerpana.

18. MeTo/1bI BEIUMC/IEHUS OTIpeZie/ieHHbIX HHTerpaioB. @opmyia HetoToHa-JleiibHuUIIa.

19. l'eomeTpuueckue U GpusnuecKure MPUI0KeHUs OTipefie/IeHHOT0 UHTerpasa.

20. OyHKLMM HeCKOIbKUX IepeMeHHbIX. YacTHbIe POM3BOJHbIE.

33.IToHsATHE COOBITUS M BEPOSITHOCTH COOBITHS. [I0CTOBEpHBIE W HEBO3MOJKHBbIE COOBITHS.

Kraccuueckoe ornpeziesieHre BepOSTHOCTH.

34.Teopema cnoxeHusi BeposiTHocTell. TeopeMa yMHOXXeHUs BEPOSITHOCTEHA.
35.CnyuaiiHas BesivurHa. JIMCKpeTHas ¥ HellpepbIBHAs CTy4YalHble BeJIMYMHbL. 3aKOH
pacripefiesieHus1 JUCKPETHOW C/Ty4YalHOM BeJIMUMHBI.

36. MaremaTHueckoe OKuZlaHWe JUCKPeTHOM C/IydyallHOW BeJIMYMHBL. [lucnepcus ciy4aiHON
Be/mMurHbI. CpeJiHee KBaipaTUYHOE C/TyuyaliHOW BeJTMUUHBI

5x
lim | 1+—
1.BeIUMCIUTD TIpefien X« X

. 5x*—x3+1 . X24+2x . x°—4
lim——— lim ——— lim ——

4 2 3
2 .BBIUMC/INTD [pefenbra) X2  2X +X @) x2e X" —4 . gy x>0 X +2X
. sinl7x
lim ——
3. Bbrumc/uTs ipefen x>0 SN0 X
. sin5x
lim

4.BbluncuTs npegen 203X
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lim 3x2+x
5.Beruncnuth npesen X0 xX=2x .
fim X' 10x+16
6.BBIUHC/IUTE TIpeiest X8 x—8

f(x)=2%

— X.=
7 .WccnenoBathb (yHKLMIO X—6 ya HeIpepbIBHOCTH B TOUKe * 0

—2v2_ .3
8.MccneoBaTh (PyHKLIMIO flx)=3x°=x U TIOCTPOUTE ee rpaduk.

9.BBIUMC/IUTD 3HauUeHUe TPOU3BOJHOM C/leyIOIIMX (PYHKI[MN B TOUKe Xo=%,
a) f(x):8x2—1nx; 6) f(x)=x*+5x_
: =lx'=5x+x]
10.Haiitu npoussogHyto dynkimu Y = X X *TX]
_11x-8
11.Haiity npou3BOHYIO (QYHKLIUU 2x+4
_ 2x°-8
12.Haiiti npoussogayio GyHkuun Y =€ !
— 4 2
13.Haiitu nponseoanyto dyHkipm Y =10 (8 X —3x "'2) .
4—x3+ X =2 x
—dx
14.HaitTu Heoripe/esieHHbIA UHTerpasl X

fxz-exadx_
f(6x+11)4dx.
fcos(Gx—l)dx_

15.Havitu Heorpesie/iIeHHbIN UHTErpal METOZ0M 3aMeHbI [lepeMeHHOU

16.Havitu Heorpesie/ileHHbIN UHTerpal METOZOM 3aMeHbI [lepeMeHHOU

17.HaliTu Heoripesie/iIeHHbIN UHTErpajl METOZ0M 3aMeHbI [IepeMeHHON
3

[ (5x+1)dx

18BbIUMC/IUTD OTpe/ie/ieHHbIN uHTerpan o

1
f (x—5) xdx
19.Be1uncUTh Onpe/iesieHHbIi uHTerpan 0

dx

2
f 2x0+x*
. 2
20.BBIUKC/IUTE OMpefie/leHHbI uaTerpan 0 X

—r 2 .
21.CKOpOCTb JIBIDKEHHs TOUKH M3MeHsIeTcs 110 3akony V=921 +4t+2 (yv/c). Haiitu myTs s,
TIPOWIeHHbIN TOUKOM 3a 4 C OT Hauasa JIBKeHHUs.
22.Bbuncnts 00beM Tesa, TOAyYeHHOTO OT BpalleHust (GUTyphl, OrpaHUYeHHON JIMHUSIMU

— 2 — _ _
y=x y—O,x—l’ X=3 Bokpyr ocu Ox.

23.BBIUKMCIIMT TUI0IIaAb (DUrYpPhl, OrpaHUUYeHHOM HusaME Y = X ? , Y= 0 ,X=1 x=2,
24.Pabounii 00C/Ty>KUBaeT TpPU CTaHKa. BepOSTHOCTb TOTO, UTO B TeUEHHE Yaca CTaHOK He
TpeOyeT BHMMaHUsI pabodero, paBHa Ajs nepBoro cranka 0,9, gis Broporo — 0,8, mst
Tpetbero -0,85. HaliTh BepoSTHOCTb TOTrO, UTO B TeueHWe uaca XOTs Obl OJWH CTaHOK
notrpeOyeT BHUMaHUs1 paboyero?

25.CnyuvaiiHas BeqivuMHa X pacrpeziesieHa o 3aKOHy
X1 0,5 1 1,5 2

pi 0,2 0,3 0,4 0,1

Hantu MaremaTuueckoe oKuzlaHWe CIy4YalHOM BeJTMYUHBI X.
26 CnyuyaiiHasi BemMuMHa X pacripefiesieHa 1o 3aKOHY
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Xi

1 3 4

pi

0,2 0,5 0,7

Havtu fycnepcrro ciiyyaiHOW BeJTMUMHBI X.
27[0ns BbIOODKH, TIpeJCTaBIEHHOM CTaTUCTUUECKUM PpsIOM OIpeJe/uTh CpefHee

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

28/11s1 BHIOODKH, TIPeICTaB/IEHHOW CTAaTUCTHUECKUM PSIZIOM OTIPee/TUTh JUCIIEPCUIO.

X1

15 16 18 19

ni

1 4 5 2

29.B marasuH noctynuao 30 HOBBIX TeeBU30pPOB, CPefid KOTOPBIX 5 UMEIOT CKpPBIThIe
nedektel. Haynauy orbupaeTcs ofuH TeneBH30p [ NpoBepku. KakoBa BeposiTHOCTb
TOTO, UTO OH He UMeeT CKPBITHIX /le()eKTOB?

30./lBa paBHOCW/IbHBIX LlIaXMaTUCTa UIrparoT B 1axmarbl. UTO BeposiTHee: BBIMIPATh [iBe
NapTUX U3 YeTbIpexX WIN TPU U3 11eCTH ( HUUbY BO BHUMaHWe He IIPUHUMAIOTCS)?

[IIkasa olleHKM 00pa30BaTeIbHbIX JOCTHKEHUH

TIpOLIeHT pe3y/bTaTUBHOCTH OLjeHKa ypOBHs [10/rOTOBKH
(MpaBU/IbHBIX OTBETOB) 6ann (oT™MeTKa) BepOa/IbHbIN aHajIor
90 + 100 5 OT/IMYHO
75+ 89 4 XOpOLIO
51+ 74 3 YJIOB/IETBOPUTE/ILHO
MeHee 50 2 HeyI0OB/IeTBOPUTEJIbLHO

OrneHka
3auera

TpeboBaHus K 3HAHUAM

«OM/IUYHO»

O1eHKa «OT/IMYHO» BBICTABJISIETCS CTY[EHTY, eC/M OH TJyOOKO M TIPOYHO
yCBOMJI NPOrPaMMHbIA MaTepuraJl, MCUYepIibIBarollle, OCaei0BaTe/IbHO, YEeTKO U
JIOTUYEeCKU CTPOMHO ero wusjaraeT, ymeeT TeCHO VBSI3bIBaTb TEOPUID C
MPAKTUKOM, CBOOOZHO CIpaB/iseTcss C 3ajayaMid, BOMPOCAMH U APYTHMH
BUJlaMU TIDUMEHEHHs1 3HaHWi, TMpUUYeM He 3aTpPy[HSeTCS C OTBETOM IIpU
BU/IOU3MEHeHUU 3a/laHul, UCII0/b3yeT B OTBeTe MaTepyan MOHOTpaduuecKoi
JUTepaTyphl, TIPaBUIbHO OOOCHOBBIBAET TIPUHSATOE pelleHue, BJlafieeT
Pa3HOCTOPOHHMMU HaBbIKaMU U MIPYeMaMU BBITIOJTHEHUS TTPaKTUUeCKUX 3a/1au.

«Xxopouwo»

O1jeHKa «XOPOIIIO» BLICTABJISETCS CTY/IEHTY, eC/id OH TBep/I0 3HaeT MaTepual,
rpaMOTHO U TO CYyILIeCTBy H3/araer ero, He JOMycKasi CylleCTBeHHBIX
HETOUHOCTell B OTBeTe Ha BOIPOC, TMPaBU/IbHO TIPUMEHSIET TeopeThuyecKue
MOJIOKEHUsI TIPU pelIeHUM TMpaKTHYeCcKuX BOIMPOCOB M 3ajay, BjajeeT
He0OXO/IMMbIMY HABBIKAMU W TIPUE€MaMH X BBITIOJTHEHUSI.
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«y0086/1emeo
pumesibHO»

OLueHKa «yZOB/€TBOPUTENLHO» BbICTAB/SETCS CTY[EHTY, eCd OH HMeeT
3HaHUs TOJIBKO OCHOBHOI'O MaTepuasa, HO He YCBOWJ €ero JieTajieH, [JOMmycKaeT
HETOYHOCTH, HeJJOCTaTOUHO TpaBU/bHble (OPMYIMPOBKU, HapylleHus
JIOTUYECKOM T0C/1e[|0BaTe/IbHOCTH B H3/I0KEHWH MPOrpaMMHOIO MaTepuasna,
WCTIBITHIBAET 3aTPYAHEHHS TIPH BBITIOJTHEHUH MPAaKTHUeCKUX pabor.

«Heyodoenem
8opumenbHO
»

OLeHKa «HeY/|0BI1eTBOPUTE/IbHO» BHICTABJISAETCS CTYZAEHTY, KOTOPbIA He 3HaeT
3HAUMTe/IbHOW YacTW MPOTrpaMMHOr0 MaTepuarna, [J0MyCKaeT CyLeCTBeHHbIe
OIMOKYW, HEyBepeHHO, C  OOMbIIMMHU  3aTPYJHEHUSIMA  BBITIOJIHSIET
npakThueckre paboTel. Kak mpaBWio, OIleHKAa «HEY0BJIeTBOPUTEIHLHO»
CTaBUTCS CTyZeHTaM, KOTOpble He MOTYT TMpPOAO/DKUTE 00ydyeHue 6e3
JIOTIOJIHUTE/IbHBIX 3aHSATHH 110 COOTBETCTBYIOLIEH AUCLIUIIUHE.
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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

[TpakTHUecKue OTo 3ajaHust, C TIOMOIIBIO KOTOPbIX y | Buapl:  HabsogeHue,
paboThI yuaruxcss (GOPMHPYIOTCSI Y Pa3BMBAIOTCA | U3MEpEeHHe, OITBIT,
(mpakTHUeckoe MpaBU/IbHbBIE TIPAKTHUECKHE IeHCTBYS. KOHCTPYMPOBaHWE U
3aJjaHue) Zp. 3ajaHusl [
MIPaKTUYEeCKUX paboT
Habmogenue WucTpymeHT cbopa uHGOpMaLUH /st Llesb, 00BEKTHI

yCTaHOBJIeHUsT aKTOB

HabmoieHus1, obpaszer]
JIACTA JJ1s1
¢ukcupoBaHUs
pe3yJIbTaToB
Hab/TI0ieHus

OuddepeH.

3a4yeT

Bk/touaet B cebsi mepeueHb BOIPOCOB 10 Y/

KOMITIOHOBKA
BApHdHTOB, OUIIeTEI
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	1. Повторить знания обучающихся в теме: «Нахождение области определения функции».
	Упражнения к практическому занятию:
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	Например, для определителя
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	расширить представление о методах решения СЛУ и отработать алгоритм решения СЛУ методом Крамера;
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