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1. MHNACIIOPT
KOC no Y1 OIIIl.16 MaTemaTuka

(K00 u HazgaHue OUCYUNIUHDBL)

1.1.O0mue noa0KeHus

KontponbsHo-onienounsie cpeactsa (KOC) npennasHadeHsl s KOHTPOJIS U
OIICHKM 00pa30BaTEIbHBIX JOCTHXKEHHM OO0YyYaronuxcsi, OCBOMBIIMX MPOTPAMMY
yueoHou nuctumuinael OITL. 16 MaTtemaTtuka

KOC Bki04alOT KOHTPOJBHBIE MaTepuaibl MJisi TPOBEICHUS TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOUHOM arTecTaniuu B popMme sk3ameHa(3 cemectp)

KOC pa3zpabotanbl B COOTBETCTBHUU C:

oOpazoBarensHO# porpammoii CI1O o criennanbHOCTH
38.02.01 DxoHOMMKA U OYXTaITEPCKUNA yUET (IT0 OTPACIISIM).
nporpammsel yueoHoi aucuuminasl OIL. 16 Maremaruka

1.2. Pe3yJII>TaTbI OCBOCHHUSA JUCHHUIIMHBI, NOAJCKAIINEC IIPOBCPKE

Pe3yabTaThl 00y- | HammeHoBaHue 3j1eMeHTa yMe- | OCHOBHBIE MOKA3aTEJIH OIEHKH Pe3yJibTa-
yeHusi (OCBOeH- | HU/3HAHMIT TOB
HbIE YmMeEHus,
YCBOEHHbIE 3Ha-
HHSI, TpPaKTH4e-
CKHIl ONBIT (IpH
HAJTHYIHNH)
V1 NPUMEHATh OCHOBHBbIE TMO- | [IpuMeHeHue cBOWCTB GYHKIUH MPHU
HSTUS ¥ CBOMCTBA (DYHKIUH | PEUICHUM 3a/1a4
OIHON TEpeMEeHHOW mpu
pEIICHUH 337124
v2 packpbiBaTh HeompenenéH- | Beruncnenue npeaenon QyHKIMMA
HOCTH TP  BBIUUCICHUU
Ipe/iesioB
V3 BBIYUCIIATh  MPOU3BOJHYIO | BeluncieHne mnpou3BOAHBIX, HCCIE-
(GYHKIIUM OJHOW TMepeMeH- | TOBaHUE (PYHKIMH TP  TTOMOIIH
HOM, MPOU3BOAHYIO CJIOX- | IPOM3BOJHON HCIIONB30BAHUE MPHIIO-
HOW (PYHKIIMH, UCCIICIOBATh | )KCHUS TPOU3BOJHON K HCCICIOBA-
GYHKIMIO TpU  TOMOIIM | HUIO (DYHKIIHH
IIPOU3BOAHOM M  CTPOUTH
rpaduk QyHKIMH
V4 BBIUUCIATH  HeompeaenéH- | [IpumMenenne ocHOBHBIX (OpPMYIN WH-
HBI WHTErpajl METOJIOM 3a- | TETPUPOBAHMUS;
MEHBI IEPEMEHHONW U METO- | WCIOJIb30BAHHME MPUIIOKEHUS Ollpe-
JIOM HWHTETPUPOBAHUSA TO | IETIEHHOTO MHTETpaja K BHIYUCICHHUIO
4acTsM, IPUMEHITh (POPMY- | Pa3NUYHBIX BEIUYUH
ny Herotona-Jleitbuuna npu
BBIYHMCIICHUH OIPEAEIEHHO-
ro WHTErpajna, BBIYHUCIATH
IUIOMIA/Ib TUIOCKUX UTYP
V35 BBINIOJIHATH JIMHEIHbIE Omle- | BeinmoaHeHue omnepauuid Haj MaTpu-
pald  HaJl  MaTpULIAMH, | [IAMH;




YMHOXEHHE MaTpHll, Haxo-
JIUTh OOpaTHBIE MAaTpHIIbI,
BBIYHCIIATh 3HAYEHUE OIpe-
JIeIuTeNeH,

pewats CJIY metonom Kpa-
Mepa, METOJIOM OOpaTHOM
MaTpPHUILIbI

-BJIaJICHUE AJITOPUTMOM BBIYHUCICHUS
OIPEIEIUTENIE NIEPBOr0, BTOPOro U
TPETHETO IOPSAIKOB;

- pelieHue CUCTEM JIMHEWHBIX YpaB-
HEHUHI

V6 BBIYMCIIATH KOJIMYECTBA pa3- | PelleHne 3amad Ha  KJIIACCHYECKOE
MELICHUH, IEePEeCTaHOBOK, | ONPEAEIIEHHE BEPOATHOCTH; HA OCHOB-
COYETaHUU ,JJAPUMEHATH | HbIE TEOPEMBI CIIOKEHUSI U YMHOXE-
dbopMyINbl TEOpPUHM BEPOST- | HUSI BEPOSITHOCTEH.
HOCTHU M MaTeMaTU4YeCKOn
CTaTUCTUKHM I pEelIeHUs
SKOHOMHUYECKHX 3a7a4
NPUMEHATH (OPMYJIBI BBI- | pelIacT SKOHOMHUYECKUE 3aJaur
V7 YUCJIEHUS  MPOCTOrO0  H
CJI0KHOTO TIPOLIEHTOB ISt
pemeHuss  3KOHOMHMYECKHUX
3a1a4
31 OCHOBHBIE IOHATUS Teopuu | - POpMyIUPOBKA IEPBOTO U BTOPOIO
IIpe/eioB 3aMe4aTesIbHOTO MPEAEIIOB
- OnucaHue METOJ0B BHIYUCICHUS
MpesieJioB B TOUKE U Ha OECKOHEYHO-
CTH
32 OCHOBHBIE TOHSTHUS TeopuH | - opMynrpoBka npasui auddepen-
IIPOU3BOAHOM M €€ MpUIIO- | HMPOBAHUS U NIEPEYUCIICHUE ITPOU3-
JKEHHE BOJIHBIX OCHOBHBIX 3JIEMEHTaPHbBIX
byHKIUI
- [lepeuncnenue TaONUYHBIX HHTETPA-
JIOB
33 OCHOBHbIE TOHTHUS TeopuH | [lepeunciienne OCHOBHBIX (opmyn
HEONPEIEIEHHOTO M OIpe- | HHTETPUPOBAHMS;
JIeIEHHOTO UHTETPaJioB 3HAET KaK MCIOJIb30BaTh MPUJIOKEHUE
ONPEIEICHHOIO HMHTErpajla K BBIUUC-
JICHUIO Pa3JIMYHbIX BEJIMYUH
34 ompezaeneHue W cBoicTsa | Ilepeunciienne nocnenoBaTeIbHOCTH
MaTpuL, ONPEICITUTEINEH, JEUCTBHN NTPU PELICHUH CUCTEM JIU-
ompefieNieHusT W TOHATHUS, | HEHHBIX ypaBHEHMI 10 GpopmyIam
otHocsmuecs k CJIY, neo0- | Kpamepa, meromgom ["aycca
XOAUMBIE JUIS PEIICHUS
C1y
35 dbopmynel  mpoctoro U | Pemaer 3amaum C HMCMONB30BaHUEM
CJI0’KHOTI'O ITPOLICHTOB hopmyn
36 OCHOBHBIE TOHATUS TEOPUH | JAET KIACCUUYECKOE OIpPENECIICHUE Be-




BEPOSATHOCTH W MaTeMaTH-
YECKOM CTAaTUCTHUKH HEOO-
XOJIUMBIC JUTSI PEIICHHSI KO-
HOMHYECKHUX 3a1a4.

POSTHOCTH;

-popMynupyeT OCHOBHBIE TEOPEMbI
CIIOXKCHHMSI M YMHOXCHHMS BEPOSITHO-
CTel;

-popMynupyeT 3aKOH paclpeesIeHus
CIIy4allHOM BEJIMYMHBIL;

-3HAaeT OCHOBHBIC ITOHATUS MaTEMaTH-
YECKOM CTAaTUCTUKH, IPYNIIUPYET CTa-
TUCTUYECKHE JIAHHBIE
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1.3. PacnipenesieHue oneHMBAHUA Pe3yJbTATOB 00y4eHHS 10 BUIAM KOHTPOJISI

Koa u HamMeHOBaHHe 3JIeMEHTA

Buanl arrecranun

YMeHMI HJIH 3HAHUH . Ilpomesxcymounas
Texywut koHmpoaw
ammecmayus
VY 1-npuMeHATh OCHOBHBIE IOHITHS U | TECTUPOBAHUE, OLICHKA DK3aMeH

CBOMCTBA (PYHKIIMU OJHOM TEPEMEH-
HOU NpH pelIeHuu 3a1a4

BBIITOJIHCHUSA IPAKTH-
YCCKOI'O 3aHATHUA

(3 cemectp).

V2-packpbiBaTh HEONPEAETEHHOCTH
MIPU BBIYUCIICHUU MIPEACIIOB

TECTUPOBAHUEC, OLICHKA
BBIITOJIHCHUSA ITPAKTH-
YCCKOI'O 3aHATHUA

OK3aMeH
(3 cemectp).

V3-BBIUUCIIATh TPOU3BOJIHYIO (PYHK-
WA OJHOM MEPEMEHHOW, MPOU3BOI-
HYIO CJIO)KHOM (YHKIMH, HCCIEN0-
BaTh (DYHKIHUIO TIPU TIOMOIIHM IPOU3-
BOJIHOW U CTPOUTH rpauk GyHKIUU

TECTUPOBAHHUC, OLICHKA
BBIITOJITHCHHUA MIPAKTH-
YCCKOI'O 3aHATHA

DK3amMeH
(3 cemectp).

V4-BbrunciarTh HEOIIPENCIEHHBIN
MHTErpaJl METOJOM 3aMEHBI Iepe-
MEHHOH U METOJOM UHTETPUPOBAHUSA
[0 YacTsAM, MPUMEHITh (OopMyIy
Herotona-JIeiiOnuma npu BbrYKcIE-
HUU OIPEAEIIEHHOIO MHTETpaia, BbI-
YUCIIATH IUIOIIAb MIIOCKUX PUryp

TECTUPOBAHHUEC, OLICHKA
BBITTOJTHCHHUSA IMTPAKTH-
YCCKOI'o 3aHATHUA

DK3amMeH
(3 cemectp).

Y 5-BBINOJHATH JIMHEWHBIE ONEPALMU
HaJl MaTpULlAMH, YMHOXEHHUE Mart-
pHIl, HAXOJIUTHh OOpaTHBIE MATPUIIBI,
BBIYMCIIATh 3HAYCHHE  ONpEIeIv-
TEJeH,

pemats CJIY wmeromom Kpamepa,
METOJIOM 0OpaTHOM MaTpPHIIbI

TECTUPOBAHUEC, OLICHKA
BBITITOJIHCHUSA ITPAKTH-
YECKOI'o 3aHATUA

DK3amMeH
(3 cemectp).

VY 6-BbIUUCIATh KOJUYECTBA pa3Me-
HICHUM, TMEpPEecTaHOBOK,  COYeTa-
HUN ,IPUMEHSTH (OPMYJIBI TEOPUU
BCPOATHOCTHU n MaTeMaTHICCKOU
CTaTUCTUKH I PEUIeHHs] YKOHOMU-
YECKUX 3aJ]1a4

TECTUPOBAHUEC, OLICHKA
BBIITOJIHCHUSA ITPAKTH-
YECKOI'o 3aHATUA

DK3aMeH
(3 cemectp).

V7-npuMeHATh (POPMYIIBI BBHIYKCIIE-
HUS TPOCTOTO U CIIOKHOTO IPOLICH-
TOB Il pEUICHUS SKOHOMHMYECKHUX
3a1a4

TECTUPOBAHUEC, OLICHKA
BBIITOJIHCHUSA IMTPAKTH-
YECKOI'o 3aHATUA

DK3aMeH
(3 cemectp).

31-0CHOBHBIE TOHATHS TEOPUU TpE-
JIEJIOB

VY CTHBIN Onpoc TecTu-
pOBaHUE, OLICHKA BbI-
MOJIHEHUS IPaKTHYe-
CKOT'0 3aHSITHS

JK3aMeH
(3 cemectp).

32-0CHOBHEBIE HOHATUA TEOpHH

Y CTHBIN OIIPOC TECTH-

DK3aMeH




MIPOU3BOJAHON U €€ MPUIIOKEHUE

poOBaHHUEC, OLICHKA BbI-
MOJIHCHUS IPpAKTUYC-
CKOT'O 3aHATHA

(3 cemectp).

33-0CHOBHBIE  IOHATHSI  TEOpUU
HEOMPEAETEHHOTO U OMNPENCIEHHOTO
HMHTETPAJIOB

Y CTHBIH OIIPOC TECTH-
pOBaHMe, OLICHKA BBI-
IIOJIHEHUS TIPAKTUYE-
CKOTO 3aHATUS

DK3aMeH
(3 cemectp).

34-onpeneneHue M CBOICTBAa Mart-
pHull, ONIpeaeauTENeH,

ONpeIeTICHUs] U TTOHSITHUS, OTHOCSIIIH-
eca k CJIY, Heobxoaumbie aJI pe-
HIEHUS

CJIy

YCTHBII OIIPOC, TECTU-
pOBaHuUeE, OLICHKA BbI-
ITOJIHEHMS TIPAKTUYE-
CKOI'O 3aHATHUSA

DK3amMeH
(3 cemectp).

35-bopMyIibl TPOCTOTO W CIOKHOTO
MIPOLICHTOB

YCTHBIN OIPOC, TECTU-
pOBaHUE, OLICHKA BbI-
MOJIHEHUS TIPaKTHYe-
CKOT'0 3aHSITHS

DK3aMeH
(3 cemectp).

36-0CHOBHEIC IMOHATHUS TCOPHUU BEPO-
SITHOCTH YU MaTEMaTHYSCKOM CTaTH-
CTHKH HCO6XOI[I/IMLIG U1 pCHICHUA
OKOHOMHUYCCKHUX 3aJa4.

YCTHBIN OIPOC, TECTU-
pOBaHUE, OLICHKA BbI-
MOJIHEHUS IPaKTHYe-
CKOT'O 3aHSTHS

DK3aMeH
(3 cemectp).




1.4. PacnipenesieHue THIIOB OLIEHOYHBIX CPEACTB 10 3JIeMEHTAM 3HAHUI U YMEHMH TEKYIIEro KOHTPOJIsI

Conep:xxaHue yueOHOT0 MaTepua-
Jia o nporpamme YJ|

Tun KOHTPOJBHOTO0 3aJaHus

Y1

Y2

Y3

Y4

YS

Y6

Y7

31

32

33

34

35

36

Pa3zgen 1. MaremaTnyeckuii aHajau3 aj-
reopnl

Tema 1.1 @yHKIMSA OAHON IEPEMEHHOM.

6,7

Tema 1.2 [Ipenenst u HENPEPHIBHOCTH PYHK-
LIUH

6,7

6,7

Tema 1.3 [TpousBoHas u €€ NPUIIOKEHUE

6,7

6,7

Tema 1.4 Heonpenen€Huplii HHTETpai

6,7

6,7

Tewma 1.5 OnpenenéHHblil HHTErpa

6,7

6,7

Paznen 2. JIuneiinas ajaredpa

Tema 2.1 Matpulipl ¥ onpeaennuTenu

6,7

6,7

Tema 2.2 CucteMbl TUHEHHBIX YpaBHEHUM

(CIIY)

6,7

Pa3nes 3. OcHOBBI TeOpHHU BEPOATHOCTH,
KOMOMHATOPHKH M MATEMaTH4YeCKOM CTa-
THCTHUKH

Tewma 3.1 OcHOBHBIE TOHSTHS TEOPUU BEPO-
ATHOCTH U KOMOMHATOPUKH

6,7

6,7

Tema 3.2 DneMeHTB MATEMATUYECKOM CTa-
THCTUAKU

6,7

6,7

Pa3nen 4. OcHoBHEIE MaTeMaTHYECKHE
MeTo/bl B PO ecCHOHAIBLHOM 1eATe/b-
HOCTH

Tema 4.1 [IpumMeHeHre METOI0B MaTEMa-
TUYECKOT0 aHaJIn3a MPHU PEIICHUH SKOHO-
MHUYECKUX 3a1a4

6,7

Tema 4.2 IIpocreiiiiee npuioxeHue JINHEH-
HOM areOpbl B 5)KOHOMUKE

6,7

6,7




1.5. PacnipeesieHue THIOB OLEHOYHBIX CPEACTB IO 3JIeMEHTAM 3HAHUI M YMEHHMd, KOHTPOJIHUPYEMbIX HA MPOMEKYTOYHOM

arTrecranumn

Coaeprxanue y4eOHOro MaTepuasia 1o
nporpamme Y J{

Tun KOHTPOJBHOTO0 3aJaHus

Y1

Y2

Y3

Y4

YS

Y6

Y7

31

32

33

34

35

36

Pazgen 1. MaTemaTuyecKuil aHAJIU3 aJredOpbl

Tema 1.1 @yHKIUSA OAHON TEPEMEHHOM.

Tewma 1.2 TIpenensl u HEMPEPHIBHOCTHh (PYHKITUN

Tema 1.3 ITpousBoaHas u €€ NMpUIIOKEHUE

Tewma 1.4 Heonpenen€HHblil HHTETpai

Tema 1.5 Onpenen€Hublil HHTETpA

Pazpnen 2. Jluneiinas aaredpa

Tema 2.1 MaTpuuibl U OIpeaCITUTENN

O

Tewma 2.2 Cuctemsl nuHelHbIX ypaBHeHu# (CJIIY)

Pa3nen 3. OcHOBBI TeOpHH BEPOATHOCTH, KOM-
OMHATOPUKH M MATEMATHYECKOI CTATUCTHKH

Tewma 3.1 OcHOBHBIE NOHSATHS TEOPUU BEPOSITHOCTH
Y KOMOWHATOPHKHU

Tema 3.2 DneMeHTbI MATEMATUYECKON CTATUCTUKHU

Pa3nen 4. OcHOBHEIE MATeMATHYECKHE METOALI
B NIpo(hecCHOHATIBLHOM /1eSITeJIbHOCTH

Tewma 4.1 [IpumeHeHrne METO10B MAaTEMATHUECKO-
ro aHaJiu3a MpH pelIeHUH YKOHOMUYECKUX 3a/1a4

Tema 4.2 IIpocreiiiiee npuioxKeHue JIMHEHHON aj-
reOpbl B 5KOHOMHUKE




2.

Ha3znauenne2.l

CIIEHU®PUKALINSA OHEHOYHBIX CPEJACTB

Crneundukanueil ycTaHaBIUBaIOTCS TpeOOBaHUS K COAEPKaHUIO U 0(hopmiie-
HUIO BAPUAHTOB OLIEHOYHOI'O CPE/ICTBA MpaKTHUeckas padoTa.
[IpakTruueckas pabota npeaHa3zHAYEHA ISl MeKywe20 KOHMpOJisi U OLICHKU
3HAHUW U yYMEHUM CTYJEHTOB I10 TporpamMme yueOHoi mquctuuruinabl O 16
MATEMATHKA o6pa3zoBarenbHoii nporpammel CI1O no crnenuanbHOCTH
38.02.01 DxoHOoMMKa U OyXTanTepcKuil yueT (10 OTpaciisaMm).
2.2 KOHTHUHIeHT aTTecTyeMbIX: (cmydenmsi 2 Kypca).
2.3 ®opma u ycJI0BHS ATTECTANMU: TEKYIINI KOHTPOJIb MPOXOJUT B BUIE

BBINOJIHEHUS 33JJaHUI ITPAKTUYECKON

paboThI

(ATTectauus mpoBoautcs B hopme 3Kk3aMeHa (3 cemecTp) Mo 3aBEepUICHUIO

OCBOEHUS Y4eOHOT0 MaTepurala yueOHOM TUCIUIUIMHBIL, PU MOJI0KUTEIIbHBIX

pe3yibTaTax TeKyLIEro KOHTPOJIsL.)
2.4 BpemMsi BbINIOJIHEHUS

IIOATr0OTOBKA 5 MHH,

BBINOJIHEHUE 0 yac 40 muH;

oopmiieHHE U claya _ MHH.
Bcero  yac _ 45 MHH.

2.5. Pekomenayemasi iuTepaTypa i pa3padoTKHM OLeHOYHBIX CPeJACTB U NOoJ-

IrOTOBKH, oﬁyqamumxca K aTTeCTalluu.

Knuroo6ecneyeHHOCTD
Bubauorpaguueckoe onucanue u3IaHus OcHoBHas/ 10mo.J- Ko-o
(aBTOp, 3ar/1aBHE, BU/A, MECTO M IO U3AaHUSA, | HHUTEJbLHAA JIH- K3, B 61 6..11 JIeKTPOHHBIE
KOJI. CTP. . :

p.) TepaTypa CIIGIDY pecypchl
AnreOpa 1 Havajaa MaTeMaTUISCKOTO aHaau3a. |OCH https://zna-
10-11 kmaccel. ba3oBblii 1 yriayOaeHHBIN YPOB- nium.ru/cata-
Hu : yaeOonuk / L. A. Anmumos, FO. M. Konsrum, log/prod-
M. B. Tkauesa, [u ap.]. - 12-e u3na., crep. - uct/2157448
Mockaa : IIpocBernienue., 2024. - 464 c.
Maremaruka: anredpa ¥ Hadajga MaTeMaTHIECKO-OCH https://zna-
ro aHanusa, reomerpus. ['eomerpus : 10—11-i nium.ru/cata-
KJIACChI : 0a30BBIN U YTITyOJICHHBIN YPOBHU : log/prod-
yuebnuk / JI. C. AranacsH, B. @. Byry3sos, C. b. uct/2157048
Kanomues [u ap.]. — 12-e u3a., ctep. — Mock-
Ba : IIpocBemenue, 2024. — 287, [1] c.
Kpemep, H. I11. OCH https://urait.ru/
MaTemaTHKa 1715 KoJuleakel : yueOHoe nocodue bcode/560553
s CI1O / Kpemep H. 1., Koncrantunosa O.
["., ®punman M. H. ; nox pen. Kpemepa H. I11.
— 12-e u3a., nep. u gon. — Mockaa : FOpaiirt,
2025. — 408 c.
bapaymkun, B. B. o https://znaniu



https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157448
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://znanium.ru/catalog/product/2157048
https://urait.ru/bcode/560553
https://urait.ru/bcode/560553
https://znanium.ru/catalog/product/2135282

Maremarruka. DIEMEHTHI BHICIIIEI MATEMATHUKH m.ru/catalog/pr

yaeOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkus, oduct/2135282
A. A. IIpokodneB. — Mocksa : KYPC : TH-
DOPA-M, 2024. — 304 c. — (Cpennee npodec-
CHOHAJIbHOE 00pa30BaHue).

bapaymkus, B. B. o1 https://znaniu
MaTemaTHka. DJI€MEHThI BbICIIEH MaTEMaTHKY : m.ru/catalog/pr
yueOHuK : B 2 Tomax. Tom 2 / B. B. bapnymikus, oduct/2145214

A. A. IIpoxodneB. — Mocksa : KYPC : H-
DOPA-M, 2024. — 368 c. — (Cpennee npodec-
CHOHAJIbHOE 00pa30BaHue).

Mepansik, A. T o https://znaniu
['eometpust. 10 knacc (yriayOn€HHBIN YPOBEHb) : m.ru/catalog/pr
yaeOHuk / A. I'. Mep3mnsx, . A. HomupoBckuii, oduct/2089981

B. M. Ilonskos ; nox pen. B. E. [Togonsckoro.
— 7-e u3n., crep. — Mocksa : [Ipocselenue,

2023. —272c.

Mep3msik, A. T'. 1ot https://znaniu
['eometpus. 11 knacc. YrimyOneHHbINH YPOBEHbD : m.ru/catalog/pr
yuebHuk / A. I'. Mepamsk, [{. A. HomupoBckuii, oduct/2177537

B. M. ITonsikos ; noa. pen. B. A. Ilononsckoro. -
8-e u3n., crep. - Mocksa : [Ipocsenienue, 2024. -

257 c.
3. BAPUAHTHI OHEHOYHbBIX CPEJACTB
IMpakTnyeckas padora
«Haxoxnenune obinactu onpeneneHus (yHKIIH»
ean:
1. TloBToputs 3HaHus oOyuaromuxcs B TeMme: «Haxoxnenue obnactu omnpeneneHust PyHK-

L.
2. 3akpenuTh YMEHHS U HABBIKM HAXOXICHUS O0JIACTH OTpe/IeeHUsT (PYHKIIUH.
ITopsiioK BBINOJTHEHUS
1. O3HaKOMUTBCS C TEOPETUUECKUM MAaTEPUAIOM U PELIEHUEM ITPUMEPOB.
2. Cpenarb KpaTKUH KOHCIIEKT TEOPETUUECKOr0 MaTepuaia B pabouux  TeTpaasx (OCHOB-
HbIE HOHSTHS, OTIpEAeNICHUs, POPMYJIbl, IPUMEPHI).
3. B rerpamsx ans npakTHUECKUX pabOT BBITOJHUTH PAKTUYECKYIO PaboTYy.

Teopernyeckue cBeleHUS:
O6.1acTbI0 onpe/esieHNs WM 001acThI0 3a1aHust QYHKIMH i = f (X) HA3BIBACTCS MHOXKECTBO
3Ha4YeHHH X, U1 KOTOPBIX CYIIECTBYIOT 3HaueHus Y = f (x) .O6o3HauaeTcs obnacth onpenee-
Hus QyHKUUUd — D ( f ) i D(y).
Cxema HaxOKJIeHUS 00JIaCTH ONpeIeTCHUS ()YHKITHIA:
1. Ecmu f (x) mpexncrapisieT co060if MHOTOUJIEH, TO 00ACTBIO ONpeNeIeHUs QYHKINH i =
f (x) Gyner MHOXECTBO BCeX AEHCTBUTENBHBIX YUCEIL.
2. Ecmuf (x) — paumoHaneHas Jpo0Ob, TO 00JIACTHIO SBISIETCS MHOKECTBO BCEX ACHCTBUTEINb-
HBIX YHCEJ KpOMe TeX 3HaueHui E, Mpu KOTOpBIX 3HAMEHATE b PABCH HYJIIO.
3. Ecmu ¢yHknus umeet BUIL Y = 4/ f (X), To o6acThio onpezeneHns Oy1eT MHOXXECTBO pellie-
Huii HepaBeHcTBa f (x) > 0.


https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2135282
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2145214
https://znanium.ru/catalog/product/2089981
https://znanium.ru/catalog/product/2089981
https://znanium.ru/catalog/product/2089981
https://znanium.ru/catalog/product/2177537
https://znanium.ru/catalog/product/2177537
https://znanium.ru/catalog/product/2177537
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/

4. Ecma QyHKIMSA MMeET BUI Y =

5.

4

g(x)

VA’

rae g (X) HeKOTOpbI MHOTOYJIEH, TO 00JIACThIO OIIpe-

neneHus OyieT MHOXKECTBO pelleHuU HepaBeHeTBa f (x) > 0.

OO6nacTh ornpeneaeHs: CyMMBI, Pa3HOCTU WJIH MTPOU3BEACHUS JBYX WM HECKONbKUX (DyHKINN
€CTb IepecedeHue 0oIacTeil onpeaeeHni STHX GYHKINH, U €€ OTHICKaHUS COCTABISETCS U

3aTEM pCIIacTCA CUCTEMA COOTBCTCTBYIOIINX YCJIOBI/Iﬁ.

IIpuMepsl penieHds  HAXO0KAeHUs 00J1acTH onpenejaeHuss GyHKUUH

No
n/a

[Ipumep

Permenue

Haiitn o0yacTh ompeneacHus

1

5 3
=x2 42—
y=Xx + —

DyHKIUIO MOXKHO IPEACTaBUTh B BUJE PA3HOCTU ABYX QyHKIMH Y =

2,93 _(,2 _3
x°+2 X_S—(x +2) pour
f1(x) = x*+2 D (f1(x)) sBsteTcss MHOXeCTBa BCEX UHCEN

3

f2(0) ==

Haiinem 3HaueHust , KOTOpble OOHYJISIOT 3HAMEHATEIh

x=5#0
x#5

Orser:D () :xe (—00;5) U (5; + o)

y:\/x2—3x+2

J1s HaxoKaAeHHA 00JaCTH OUpeIeNICHUs i = \/ x2-3x +2

PELINM HepaBeHCTBO X2 —3x + 2 > 0

Jlnst Toro pemmM ypasaenue x> —3x + 2 = 0.

Kopnsimu 3T0ro ypaBHeHUs SBJISAIOTCA 4yucia 2 u 1.

O0603Ha4MM HaliJIeHHbIE KOPHU Ha YHCJIOBOM OCH U OIPEIEIINM 3HAK
HEpaBEHCTBA Ha MOJyYEHHBIX UHTEpPBa-JIax.

o5 +
@ %
1

L

[ S8

OtBeT: X€

OyHKIHS PEACTABISET COO0N APOOHO-PAITMOHATLHYIO (QYHKIIHIO, B
qHCcIUTeIe KOTOPOi MHOTOWIeH. O0IacTh onpeeieHus MHOTOYJICHA
€CTh MHOXECTBO JCHCTBUTEIHHBIX YHCEI.

3% +21 >0 B
{3x+21¢0—>3x+21 S0 ox>-7

Orser: D (y):xe(=7; + o)

Haiiner O/13: x >0
Vx-3 #0

Vx #3
x#9

Oteet: D(y) x€[0;9|U (9; + 0)

IIpakTHyeckoii padora:

HaiiTi o0siacth ompeencHust

y =2x+13

—
Y =511

y =+/5x-15
1

y="T—
\3 +9x



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

0
HeJ'[L: (I)OpMI/IpOBaTL YMCHUA BBIYUCIICHUA MIPEACITIOB, PACKPBITHUA HCOIIPCACICHHOCTH BUAA (—)

IIpakTnyeckne padoTol
1o teme «Haxoxaenue npenena QyHKIUN.
« Haxoxxnenne 001acTi HEMPEPHIBHOCTU M TOYEK Pa3phIBay.

0

IMYTEM Pa3JIOKCHHUA HA MHOKHUTCIIU, OIPCACIICHUA HEITPCPLIBHOCTH q)YHKIII/II/I

HOpH}]OK BbIINNOJTHCHUSA paﬁon:

1 PaCCMOTpeTB TCOpeTI/I‘IeCKI/Iﬁ MaTcpHral 110 TEMC U IMIPUMCPLI PCUHICHUA 3a/1a4.

2 Pewmuth caMocTOATENbHYIO pa®oTy, BbINONHKMB 10 3amaHuii COOTBETCTBYIOIIETO BapHaHTA.
Odopmuts nopodHOE pelIeHre NTUCbMEHHO B TETPa/iu C yKa3aHUEM OTBETOB.
3 OTBETUTh NUCHMEHHO HA KOHTPOJIbHBIE BOIIPOCHI.

Kparkue TeopeTHueckne cBeJleHHsI M0 paccMaTpuBaeMoii NmpodJeMe, 0CHOB-
Hbl€ XapAKTEPUCTHKH 10 COAEPKAHHIO MPAKTHYECKOI padoThI:

Onpenenenue. Yucmo A Ha3bpIBaeTCs npenesnoM QyHKIuN y=f(X) mpu X, cTpems-
eMCH K x,, (B TOUKEX,)), €CIIH IS JII0OOTO MOJIOKHUTEIBHOTO YHCIIA € HAlIeTCsl Takoe T10-
JIOXKHUTEIBHOE 9UCIO &, uTo |f (x) —A| < &, KaK TOIBKO 0 < |x—x | <.

O6o3nauenue: lim f(x) = A.

x—>x0
Onpenenenue. Oynkuus y=f(X) Ha3piBaeTCs OECKOHEYHO MAJIOM  TpH X, CTpe-
MsIIEMCs K X, (B TOUKex,), ecnu  lim f(x) =0.

X—)XO
Onpenenenne. Oynknus y=f(X) Ha3pIBaeTCcsi 0ECKOHEUHO OOJBIION TIPH X, CTpe-
MSILEMCS K x,, (B TOUKEX), €CIIU AJIs JII00O0ro MOJIOKUTENIBHOrO yncia M HalieTcs Takoe
TOJIOKHUTENBHOE YUCIIO 8, 9TO | f (x)| > M, KaK TonbKo 0 < |x—xg| <.
Ob6o3Hauenue: lim f(x) = .

X—>X0
Onpenenenne. Oyukius y=f(X), 3amanHass Ha BCE YMCIOBOW MPSIMOM, Ha3bIBa-
eTcsi 0ECKOHEYHO OOJNBIION MPHU X, CTPEMSIIEMCS K o0), €CIH ISl TI00OTO MOJIOKHUTEIb-
HOTO unciia M HalzeTcst Takoe MoJIoKuTeabHoe urcio T, uto |f (x)| > M, Kak TOJBKO x| >
T.
Ob6o3nauenue: lim f(x) = co.

X—>00

OcHOBHbIE TEOPEMbI 0 Mpejesiax:
1 lim (f(x) £g(0) = lim f(x) = lim g(x).

X—>x0 x—)XO x—)XO
2 lim (f(x)-¢(x) = lim f(x)- lim g(x).
X—>x0 x—)XO x—>x0

3 lim kf (x) =k lim f(x).

x—>x0 x—>x0



lim f(x)
4 1 £® XL’ZOf *
g0 T lim g(0)°

x—x 10

B npocreiimux ciydasx BbIUMCIEHHUE Mpeaesia (pyHKIUN CBOJUTCS K MOJCTaHOB-
K€ B (DYHKIUIO, CTOSIIYIO IIOJ 3HAKOM IIpesena, IpeAeabHoro 3HaueHus aprymenrta. Ho
JIOBOJIBHO 4YacTO Takasl IOACTaHOBKA IPEJEIBbHOIO 3HAYEHMsI apryMEHTa IPUBOJIUT K

HEOIIpe/ICIICHHBIM 3HAYCHHSIM BHU/IA: (g), (g), (0-00), (c0—c0), (1%°,(0]0), (0|0). Otbic-

KaHUe IpeJiesia B 3TUX CIIydasiX, Ha3blBalOT PACKpPBITUEM HeompeneneHHocTei. s pac-
KPBITHSL HEONPEIEICHHOCTEH MpeoOpas3yroT BEIpaKeHNE, CTOSINEE M0J] 3HAKOM Ipejena,
3aTeM MCIIOJIB3YIOT TEOPEMBI O Tpesesax, 3aMeyaTeIbHbIC PeIebl.

Sinx
IepBbIii 3ameyaTeabHblil npene: lim — = 1.
; ) ; x—0
. X B arcsinx B arctex
cnenctus lim = = 1, lim——=1,1 7t 1.
x—0 x—0 x—0
X
Bropoii 3ameuarenbHbIil npenea: lim (1 + x)x =eunu lim (1 + ) =e.

x—0 X—00

IIpumep 1. Boruncouts  lim (2x-1) .

x—3
Pemenue. IloacraBisieM B QYHKUIWIO y =2x—1mpenenbHOe 3HAUYEHUS apryMeHTa
x=3, mony4um lim (2x-1) =2-3-1 =5.
x—3

OtBeT: 5.

2_10v-
Mpumep 2. Borancouts lim *—01
x—-1 x°-1
Pemenne. IlojcTaBnseM B GyHKIHIO _M TIpesieNbHOE 3HAUECHUS apTyMeH-
x2-1

Ta x=-1, nonquM( ) Heo6X01uMOo pa3oKUTh YUCIUTENh U 3HAMEHATEIb Ha MHOKHTE-
JIU, UCTIONB3Ys (POPMYIIBI COKPALIEHHOTO YMHOKEHHS, HPABMIIO Pa3I0kKeHUs KBaJIpaTHO-
o TpexwieHa Ha MHOXHUTEIH (ax? +bx +c =a(x—x;) (x-x,) raex; x, - KOPHH KBaJpaTHOro

TpeXuJIeHa), METOJ] TPYNIUPOBKHU. PelieHue 3anucbiBaioT B BUJE:
lim (x-11) (x+1)  lim (x-11)

. x2=10x-11 [0\  xo-1 o1 -12
lim — 5 . =\l = = =——=6.
x—-1 x°-1 0 (-Dx+1 (x-1) -2
Coxkpaiienue Ha (x+1) BO3MOXKHO, TaK Kak OHO HE PaBHO HYJIIO, a JIUIIb CTPEMUT-
Csl K HYJIIO.
OtBeT: 6.
Hpumep 3. Beruncauts lim 2224
o4 ¥2-16
Pemenwue. [loacraBnsem B pyHKIHIO y = = ‘52 npeieIbHOe 3HAUYCHUS apTyMEeHTa

x=4, nonquM( ) UtoObl M30aBUTHCS OT HEONPEIEICHHOCTH, Ha/l0 (PYHKIUIO YMHOXHUTh

Ha €JIMHUILY, IPEACTABUB €€ B BUJE JPOOH, CONPSHKEHHON K BBIPAXKEHUIO, COJICPKAILIEMY
KOpeHb 3—V5 + x. 3anuIeM perieHne

. 3—J5+x (0\ .. 3- J5+x 3+y5+x _
l1m2—= - —lzm
x—4 x°-16 0/ o4 x2-16 34+ /5+x
2
. 325+« 4-x
lim = lim =
x—4(x|2-16) (3+\/5+x) x—4 (x—4) (x + 4) (3+\/5+x)

lim i -1 _-1

X—>4(x+4)(3+«/E) 86 48

Ortser: -1/48.
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2
Hpumep 4. Beruncnuts lim 253
x—00 X =16x+1

2
Pemenue. HOI[CTaBJ'IﬂeM B q)YHKIII/IIO y= ?fix”npenenbﬁoe S3HAYCHHA apryMCeHTa
x7-16x+1

X— 0o , nonyth(g). UToOBbI M30aBUTHCSI OT HEONMPEAEIEHHOCTH, HA/J0 B YUCIUTENC U
3HaMEHaTeJe BBIHECTH MHOXKUTEIb, COJAEPKAIINNA MAaKCUMAJIBHYIO CTEIIEHb TIEPEMEHHOM.
3anuiieM pelieHue

2
) Bl x 3 2,.1.3
. 2x°+x+3 . 2 a3 a8 T
lim = = = lim 6 1°
x—oo X =16x+1 x> 3 x3 16x 1 x—00 [—=— 4 —
37313 x> K8
x> x
Jig OF0+0_0_
1040 T 1
Ortser: 0.
. 47
Ipumep S. Beraucnuts lim — :
x—>00 4x7+2x+8
5
Pemenue. [ToncraBnsiem B QyHKIHIO y = ;Ci” IIpeIeIbHOE 3HAYEHMSI apryMEHTa
4x7+2x+8
X— 00 nonqu/IM(g). YroObl M30aBUTHCA OT HEOIPEICIEHHOCTH, HA/J0 B YUCIUTENE H
3HAMEHATENEe BBIHECTU MHOXUTEIb, COAECPKAIMN MAaKCUMAJIbHYIO CTENIEHb IIEPEMEHHOM.
3anuiueM peuieHue
5
s SXL7
. x°+7 . ¥ x°
lim 3— = lim ———————=
x—00dx” +2x+8 x>0 5 x> 2x 8
X *5 + *5 + *5
; XX x
1+
lim -SRI, £
I —_— Y == =
xoool 2,8 . 0+0+0 0
ot X

OTBeT: .

Onpenenenne. dynkuus y=f(X) Ha3pIBaeTCs HENPEPHIBHOW B TOUYKEX,, €CIU OHA
oTpeJiesieHa B 3TOM TOYKE W CYIIECTBYET KOHEUHBIA Mpe/en GyHKIIMH B TOW TOUYKE, paB-

HbIi 3Ha4YCHUIO QYHKIUK B 9TOi Touke: lim f(x) = f(x,).Touka, B KOTOpOi QyHKIMS HE
x—>XO

SIBJISIETCS] HENIPEPBIBHOM, HA3bIBACTCS TOYKOM pa3pbIBa.
Ecmm dynkmus y=f(X) HenpepsIBHA B KaXK10 Touke WHTEpBaia (a, b), To oHa He-

npepbiBHa Ha 3TOM uHTepBane (PucyHok 1).



»= 1
o 1 % x\

Pucynok 1. Tpa(bHKH HenpepLIBHoﬁ U pa3pbIBHOU (yHKIUH

IMpumep 6. PaccmoTpum GyHKIHIO
x% + 1npux <0,
f () ={2x+1npnd < x <2,
x-2npux > 2.

U BBIIOJIHUM €€ YEPTEXK.

CrpoumM rpaduxk:
1) Ha monymuuTepBane (-o0; 0] ueprum (parment mapabomsif (X) = x> + 1,
2) na unrepsane (0; 2) — orpe3ok nmpamoi f (x) =1+ 2x,
3) Ha nonyunTepBaie [2; +0) — npamyo f (x) = x-2.

I[Tpu 5ToM B cry HepaBeHeTBa X < (0 3nHauenuef (0) ompeneneHo st KBagpa-
TH4HON QyHKIMH f (x) = x%>+1, ¥ B CHIy HEPaBEHCTBA X > 2, 3HAUCHHE f(2) ompe-
JEJNCHO M1 IMHeWHoH pynkumn  f (x) = x—2 (PucyHok 2).



Pucynok 2. I'paduk ¢pynxmm npumepa 6.  Pucynok 3. I'paduk ¢pynkunum npumepa 7.

3_,2
Ipumep 7. UccnenoBath GyHKIMIO HA HEIPEPBIBHOCTD I = %
3.2 2r
Pemenue. IIpeobpasyem QyHkumio iy = %, = %

OGunacts onpegenenust pyrkuun: D (i) = (—00;1) U (1; + o0).

[TocTpoum rpaduk GpyHKIMU MOCIE YIPOLIEHUS APOOH i = x>mpu  x #1 (Pucy-
HOK 3).0TBeT: (pyHKIIMSA HEMIpEepbIBHA HA BCEI YUCIOBOM MPSAMON KPOME TOUKH
x =1, B KOTOpO#1 OHA TEPIUT Pa3pPbIB.

3amaHus 1J151 CAMOCTOATEIbHOI PadoThI

Bapuant 1
Breraucants IpCaciibl.
2 2 2
1) lim 6+3x X 2) lim —— btx—x 3) lim ——— bta—x
x—5 X —27 x—3 X —27 x—o00 X 27"
2 2
- 11 -1 . 2
4) lim 6x° -2|-5x 3 5) lim 1x +§x +3x . 6)lzm Sarcsin x
Y—s—co 2X“—x+7 oo 2x°-x+7 o 184X
N 2
5%-1 +4 3 3-7x-2
7 lim Z—. 8) lim ~= 9 lim ===
X003 x—5 X =25 x—3%"-8x+15

10) UccnenoBath Ha HENPEPBHIBHOCTH U MOCTPOUTH IpapuK PYHKIIUU
£ (2) ={-2x-2npux <0, {log,xnpn0 < x <4,

Bapuanr 2
BBI‘-II/ICJII/ITB IpeIebl.
2
1) lim ; -16 2) lim——.3) lim —16
x—1X +x 20 x—4 x“+x-20 x_>oo4x +x-20°
. g3
4) lim 5) lim tbxtl 6)lim —5>"—

X . .
x—>—002 +6 Y300 42 +x-20 s aresin7x
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5.3 2
. 2% . xt1- . _
7) lim ;—x 8) lim Nerl=2 9) lim Bgﬂ
Ys—c0 4x°+3x—6 o3 X3 YD XP=Tx42
10) UccnenoBars Ha HEMPEPHIBHOCTE U MIOCTPOUTH TPadUK (PyHKITHH.

f(x) = {xz + 2x—1npux <1, {4-2xnpnl <x <2,

Conep:xanue oTyera:
1 Tema, nensb.
2 OdopmiieHune 3a1aHuil ¢ TOJPOOHBIM PELICHUEM U C YKa3aHUEM OTBETOB.
3 OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

KoHTpo/bHbIE BONPOCHI:
1 Kakue Buapl HEONIPEAEIEHHOCTEN BCTPEYAINCH IIPU PELLICHNN 3aJaHU?
2 CKOJIBKO MOXXET OBITh TOUEK pa3pbiBa’?
3 Yro 3HaYUT OECKOHEUHO OOJbIIasi GyHKIUA?
4 Kakas ¢hyHKIHS Ha3bIBAETCs OECKOHEYHO MaJIOi?
5 Urto Ha3BIBAaETCS DIIEMEHTAPHON M HEIIEMEHTApHOU (QyHKITUEH?

IIpakTnyeckas padora
Haxoxxnenue HanOobIIero, HAMMEHbIIETO 3HAYCHUS (DYHKIUH.

[leab paboThI:

- IPUMEHHUTh YMEHHSI 110 BJIAJICHUIO MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MATEMATHUECKOTO
aHaJIM3a U UX CBOMCTBaX, BJIaJCHUE YMEHHEM XapaKTepHU30BaTh MOBEJACHHE (PYHKIIHMM, UCIOJIb-
30BaHUE MOJYUYECHHBIX 3HAHUN VISl OTIMCAHMS M aHAJIU3a PEeANIbHBIX 3aBUCUMOCTEH.

Teoperuyeckunii MmaTepua:
Hocratounoe ycinoBue s3xkctpemyma. [lycts pynkuus y=f(x) HenpepbiBHA Ha Mpo-
MEXYTKE X U IMEET BHYTPH IPOMEKYTKA CTALIMOHAPHYIO WIM KPUTHYECKYIO TOUKY X=X.
Tornma:
a) eClIi Y 3TOH TOUKHU CYLIECTBYET TaKasi OKPECTHOCTh, B KOTOPOU BBIMOJIHAETCS
HepaBeHCTBO f'(x)<0. mpu x<X,, a Ipu X>X, - HepaBeHCTBO f '(x)>0, To X=X - TOUKa MU-
HUMYMa;
0)ecau y 3TOM TOUYKHU CYLIECTBYET TaKasi OKPECTHOCTb, B KOTOPOM MPH X<X( BBIITOJIHAETCS
HepaBeHcTBO f'(x)>0, a mpu x>X, - HepaBeHCTBO f'(X)<0, TO X=X - TOUKa MAKCUMyMa;
B) €CJIM Y 3TOW TOUYKHM CYILIECTBYET TaKasi OKPECTHOCTh, UTO B HEH U CJIeBa, U CIIpaBa OT
TOUYKH X( 3HAKU IPOU3BOAHON OJIMHAKOBBI, TO B TOUKE X( SKCTPEMYMOB HET.
ANTOpPUTM HCCIIEIOBaHUS HETIPEPbIBHOW PyHKIMK y=f(X) Ha MOHOTOHHOCTb U SKCTPEMYMBI:
1) Haiitu mpousBoanyito f'(x)
2) HaiiTu craumoHapHble 1 KPUTHUECKHE TOUKH.
3) OTMETUTD CTAalIMOHAPHBIE M KPUTUYECKUE TOYKU Ha YMCIIOBOM MPSMOM U ONPEEIIUTh 3Ha-
KU [TPOU3BOHON Ha MOJYYUBLINXCS TPOMEKYTKAX.
4) Onnpasce Ha TEOpEMy, CAENIaTh BEIBOJBI O MOHOTOHHOCTH U TOYKaX dKCTPEMYMaA.

[Ipu BbIMONIHEHUH TPAKTUYECKON paOOThl PACCMOTPUTE CIIEAYIOIINE IPUMEPHI:
[Ipumep 1:
x*+ 16

HccnenoBath QpyHKINIO x* Ha SKCTPEMYMBI.
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Pemenne. @yHkius HenpepbiBHA, KpoMe TOUKH X=0).
1)Haiinem nmpou3BoIHYO:
o (et +16)xF -y (x4 4+ 16)  4x?oxF-2x(xt+ 16) | 2x-32x  2(v — 20 + 2)(xF + 4)
f = (x3) = T == e = 13
2)x=2 m x=-2 - cranmoHapHbie ToUKU. [Ipu x=0, mpou3BogHAs HE CYIIECTBYET, ITO TOYKA pa3-
phIBa.

3)

- + - +

==

re
= @
)

4) x=-2 - TOUKa MUHUMYMA, Ypnin=8 X=2 - TOYKa MAKCUMYMa, Ymin=3.

ANTOPHUTM OTHICKAHUSI HAUMEHBIIIETO U HAaMOOJIBIIIEr0 3HAYCHUI HETIPePhIBHOW (DYHK-

uu y=f(X) Ha oTpeske [a;b]

1)Haiitu npousBoanyto f'(x).

2)Haiitu cTanlmoHapHbBIC U KPUTUYCCKHE TOYKU (PYHKIIUH, JISKAIINE BHYTPUA OTPE3-
Ka [a;b].

3)Beruncnuth 3HaUeHHE PyHKIMU y=f(X) B TOUKax, 0TOOpakaeMbIX Ha BTOPOM IIIare u B
TOYKAxX a u b, BBIOPATh CPEIN ITUX 3HAUCHUI HAUMEHBIIEE (Yyayy) ¥ HAHOOIBIIEE (3TO OY-
ACT YHan6)-
[Ipumep 2. Haiitu HanMeHbIIee 1 HauboblIee 3Ha4YeHne PYHKIUU
y=x>-3x?-45x+1 na orpeske [0;6].
Pewenne. Bocnons3yemces anroputMom

y'=3x2-6x-45 x =5 € [0;6]
3x2-6x-45=0

x2-2x-15=0

X1:-3, X>=5

Y waum—- 1 74, YHaI/I6:1

[lyctb pynkuus y=f(x) HenpepbIBHA Ha IPOMEKYTKE X U UMEET BHYTPU HETO €IMHCTBEHHYIO
CTAllMOHAPHYIO WM KPUTUYECKYIO TOUKY X=X

Tornma:

a) eCIIM X=X TOYKa MAKCUMYMA, TO Yyaus—1(X0)

0) eciM X=X TOUKa MUHUMYMAa, TO Yyauy=1(X0)-

X
y=1—"?{
[Tpumep 3. Haiitu HanOomnbiiee 3HaueHue QyHKITNH 1 +x* na myue [0; +oo).
. 1-x2
y=——
1+ x2)
Pemenue . (1 +x2)" [IponsBoaHas BCIOY CYIIECTBYET, 3HAYUT, KDUTHIECKUX TOUEK Y

Gynkmun Het. y’=0, 1-x*=0, x=1 umm x=-1.

3alaHHOMY JIy4y [0; +w)ex=1. [Tpu x >1, y’>0, a npu x >1, y’<0.
1 1
meax — f{l) —_—— =
3HayuT, X = | — Toyka MakcumMyma 1412 2
x=1 — eIMHCTBEHHAs CTAIlMOHAPHAS TOYKA (PYHKIIMU HA 33JJaHHOM IIPOMEXKYTKE, TPUIEM TOUKA

MaKCuMyMma.

Bormpocs! 151 3aKkpernieHus: TEOPETHUECKOro MaTepuania K MpakTHYeCKOMY 3aHSATHIO:
1.  Kakas Touka Ha3bIBa€TCS TOUKOW MakcuMyma?
2. Kakas Touka Ha3pIBaeTCs TOUKONM MUHHUMYyMa?
3. Ilepeuuncnute npaBuia qudepeHIMpOBaHUSI.
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4, Hazosute AJITOPUTM HAXOKIACHUA HaMOOJIBIIIETO U HAMMEHBIIIEr0 3HAYEHUS (I)yHKIlI/II/I Ha

OTpE3Ke.
3anaHue:
I BapuanTt II Bapuant
1. UccnenoBaTh Ha SKCTpeMyM (DYHKITHIO:
y=x-1» vy =2xl - 2¥F

2. OnpenenuTb 3KCTPEMYMBbI

2. Onpenenuts sxcrpemym pynxuuu f 0 = VX7 4
byHKIMHA fO)=9x*

I. 3. Haiigure HanGombllee 1 HAUMEHbIIIEE 3HAUCHUE (PYHKIUU:
y = x3-3x%+3x+2 na orpeske [2;5] y = x*-4x%+2x-1 na orpeske [2;3]
4. Kakue u3 naHHbIX (YHKUMHA He uMeeT Kputuueckux 4. Kakue u3 qaHHbIX QyHKUUH HE
TOYEK UMeeT KPUTHUYECKUX TOYEK
a) y=x+2x*+6 a) y=x>+x2-2
6) Y =X —vx 6) Y =vX+Xx
B)y=3x+?1f.f B)y=x+¥f
') TAKOM HET. ') TAKOM HET.

IlopsA10K BBINOJHEHUSA:

BauMaTenpHO MPOYNUTATH TEMY U IIEJTh MPAKTUIECKON pabOoTHI.
N3yunTh yueOHBIN MaTepual 1o Teme.

OTBETUTH HA BOMPOCHI.

BremmonHuTE 3aaHUS.

IToAroToBUTH OTYET.

A

ConepkaHue oTyeTa:
HasBanue npaktuueckoit padoTHI.

YyeOHast 1eIb.
Pemenue 3amanuii mpakTHYECKOM pabOTHI.
OTBeTHl HAa BONPOCHI 1JIs1 3aKPETUICHHS] TEOPETUUECKOT0 MaTepHuaia.
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IIpakTHyeckas padora
Tema: UccnenoBanue GpyHKIMI 1 HocTpoeHne rpadUKoOB € MOMOIIbIO TPOU3BO/-
HOM.
Heab: Yuutbcs NpoBOIUTH UCCIIEOBaHUE (DYHKIIMH C TIOMOIIBIO IIPOU3BOJHOM U
CTPOUTH TpauK QPYHKIUH 110 pe3yTbTaTaM MPOBEIEHHOTO HCCIIEIOBAHMUS.
Xoxa padoTsbl
1 O3HaKOMBTECH C TEOPETUUYECKON YaCThIO;
2. 3anuumTe anropuT™M UCCiIeA0BaHMs QyHKINY;
3.  BrmonHuTe 3a1aHus IPAKTUUECKON YaCTH;
4. OTBeTbTEC Ha KOHTPOJIBHBIE BOIIPOCHI.
TeopeTnueckas 4acTb
ITpu noctpoenun rpadpuka GyHKIHMM HEOOXOIUMO MPOBECTH €€ MPEJBAPUTEIILHOE HCCIE0Ba-
HUE.
Anroputm ucciefoBaHus GyHKIUH
1. Haiitu oGmacth onpeneneHus DY) u o6nacts JIOITyCTUMBIX 3Haye-

wuit £(Y) GYHKIHH.

2. HccnenoBaTh pyHKIUIO HA YETHOCTh, HEYETHOCTD, IEPUOJUYHOCTb.
3. Haiitu Touku nepeceyenns rpapuka QyHKIUN ¢ OCIMU KOOPIUHAT.
4. Haiitu acumnitoTs! rpaduka GyHKINN.
3. HccnenoBaTh PyHKIUIO HA MOHOTOHHOCTh U SKCTPEMYMBHI .
6. Haiitu npomeXKyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKHU Ieperuoa.
7. [ToctpouTts rpaduk GyHKIMU TO pe3yIbTaTaM UCCIIEAOBAHUS.
3
IIpumep . [IpoBecTy moHOE KCCIEN0BaHUE QYHKIMK Y =—— M TIOCTPOMTH
4-x
ee rpaduk.

Pemenue.

1. O6aacts onpeneneus D (f) dyHKuEM — BCsl 4MCIOBast OCh, 33 HCKIIIOYCHHEM TOUYEK
x=-2ux=2,1e D(f)=(-00;-2) U(-2;,2) U(2; + ).

2. @®yHKIMS HETIEPHOJUIECKAsl; HCCIIEAYEM €€ Ha YEeTHOCTh M HEUeTHOCTE: f (—X) =

(_x)3 _ x3 _

(-2 42 f(x)

3. Haiinem Touku nepeceueHus rpaguka ¢ oCIMU KOOPJUHAT:
¢ ocbto Oy rpaduk nepecekaercs npu x =0, orkyna y = f (0) =0, r.e. M (0;0)-Touka nepeceue-
Hus ¢ ocbio Oy;

3
¢ oceto Ox rpaduk nepecekaercs, ecimu f (x) =0, T.e. ﬁ =0, orkyaa x = 0. Takum o6pazom,
—X

M (0;0) - emuHCTBEHHAs TOUYKA MepeceueHus rpaduka ¢ 0CIMU KOOpIUHAT.
3
o~ . . X
4. Haiinem acumnrotsl Tpaduka pynkmuu:  lim =+ oo, lim = —00,
x—2-04-x x—2+04-x
T.€. IpsAMas X = 2- BepTUKaibHasg acuMnrTora. OTCI0/a, B CHITy CHMMETPHH, CIEAYET, 4TO Mpsimast

X = —2 - TaK¥Ke BCpTUKAJIbHAA aCUMIITOTA.

o . (€3] . x>
Halinem HakIOHHBIE aCUMNTOTHL, k = lim ) _ lim — = -1,

xX—+00 x— 400X
. . X3 . 4x
b= lim [f(x)-kx] = lim |—5+x)= lim — =0,
4- 4-
xX—+00 X—+00 X X—+oo X
T.€. IpsAIMast I = —X - HAKJIOHHAs ACUMIITOTa NPUX — + 00 (IIpU X — —00). ['OpU30HTaIBHBIX

acUMNTOT GYHKIUS HE UMEET.
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5. Haiizem wuHTEpBagbl MOHOTOHHOCTH W OKCTPEMYMbI (YHKIHH, HUCCIEAYS TEPBYIO
x_3 )’ _xz(lz—x2) _x2(2\/§—x)(2\/§+x)
422 (4-x2)° =25

’

IpOM3BOHYI0Y = (

Orcroga BuaHO, yto npu X > 0 (puc.17) pyHKIUSA UMEET MAKCUMYM B TOUKE X = 2V3 (npuuem
f (2\/5) =-3V3 % -5,2), Bo3pacraer Ha (0;2) u (2;2\/§)I/I yObIBaeT Ha (2\/5; + 00).

—w:?/*\,/:\m
/ 5 \ @)

Puc.17
6. UToOBI OnpeAeuTh MHTEPBAIBI BBITYKJIOCTH M TOYKH TEpernda, BBHIYHCIUM BTOPYIO

MIPOU3BOJIHYIO:
f,, (x) _ Sx! 12+x2)'
(447’
Orcrona sicHO, uTo npux > 0 GyHKIMA BeIIyKIa BBEpX (T.e. f 7 <0) Ha (2; + ©), x = 0- Touka
neperuba.
7. YuuThiBasi HAKOIUIEHHYIO MH(pOpMAIHIO, CTPOUM rpapuk ¢pyHkuuu npux > 0, a 3aTem
CUMMETPUYHO OTPAKaeM €ro OTHOCUTEIHHO Havaia KoopauHat (puc. 18).

n o e e s G

L
BT T T A

A
o)

IpaKkTHYeCcKas 9aCTh
1. UccnenyiiTe GpyHKIMIO M TOCTpOiiTe rpaduk: y=2x>-3x-12x-1
2.WccnenoBatb PYHKUMIO Y =X2/x+1

KoHTpoJibHBIE BONIPOCHI:
1) Ha3oBure cxemy uccieoBanus QpyHKINU;
2) JaiiTe onpeaeneHue o0IaCTH ONpPEAEICHU U MHOXKECTBA 3HAUCHUH (DyHKIIUH;
3) Haiite onpenenenne 4€THON U HEYETHON (PYHKIINH;
4) Kak HaiiTu TOUKHM nepecedeHus rpapuka GyHKIUN ¢ OCIMU KOOPIUHAT;
5) JMaiite onpeaeneHue acCUMITOTHI I'paduka (PyHKINN, HA30BUTE BUJIbI ACHUMIITOT;
6)  Ha3oBute npusHaku Bo3pactanus (yObIBaHUS) (PyHKIUMY;
7) Ha3oBure ycnoBus CylecTBOBaHHUS TOUEK IKCTpeMyMa (QyHKIUH;
8) Kax HaliTu mpoMexXyTKHU BBITYKJIOCTH Tpaduka QpyHKIUY;
9) Kaxk naiitu Touky neperun6a rpaduxa QyHkuun?

Ilpaxmuueckas paboma
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Tema: «Haxo:xkaeHue Heonpe/eJeHHbIX HHTErPAJIOB METO/I0M 3aMeHbI llepeMeH-
HOM H 110 YACTSAM»
Ilesib: coBEpUICHCTBOBAHUE YMEHHUH HAXOJUTh HEOMpPEeICHHBIE HHTETPAbl METO-
JIOM 3aMEHbI TIEPEMEHHOIN M IO YacTsM, COBEpPIICHCTBOBAaHWE YMEHHH NPOBEPATH IeH-
CTBHE MHTETPUPOBAHUS TU(PEpEeHITPOBAHNEM.

MeToauyeckue yKa3aHus /1Jisl MPAKTHYECKOI PadoThI
TeopeTnyeckue cBeieHus!
He(eooﬁpamaﬂ dyukyuu. Heonpeoenennwlit unmezpan

a b)
, OTIpejicJIicHHAas] Ha MHTEpBaje ( >/, Ha3BIBACTCS nep8ooodpas-

f(x

OyHKIMSA

b

. . a,b
Hou JJiA (I)YHKI_II/II/I , OHpCI[eJ'IeHHOI/I Ha TOM XK€ I/IHTepBaHC , €CJIN

Folx) =1 (x)
Ecmu F <x) — mepBooOpazHas il QyHKIHH f (x) , TO Jro0as apyras mepBo-
@ (x flx Fi{x
06pa3Ha;1 JJIA (SYHKLII/II/I OTIINYacTCA OT Ha HCKOTOPOC IMOCTOSAHHOC

@ (x)=F(x)+C, e C— const |

cjiaracmMoc, T. €.

x)
Heonpeoenennvim unmeepaiom ot (QyHKIHA f ( Ha3bIBACTCSl COBOKYITHOCTh
BCEX MEpPBOOOpa3HbIX Ais 3ToM PyHkmmu. OO03HAYaeTCs HEONpeAeNeHHBI UHTE-Tpa:

c‘)f(x)dx =Fr (x)+ C, e F¢(X) If(x), C — const.

Omnepanys HaxoXXACHUN MEepBOOOPA3HOM Ui JaHHOW (DYHKUMHU HA3bIBACTCS UH-
mezpuposanuem. IaTerpupoBanue spiserca oOpaTHoU onepanueil k auddepenunpona-

(o (elanf=r o).

JUi1st IpoBEepKU MPAaBUIIBHOCTH BBIOJHEHHOTO MHTETPUPOBAHUS HEOOXOIMMO IPO-
T depeHIMpoBaTh pe3ybTaT UHTEIPUPOBAHUS M CPABHUTH MOJYUYEHHYIO (DYHKIHIO C
MOABIHTErPAJILHOM.

CBoiicTBa HEOIpeIeJICHHOTO UHTerpaa:

| (C‘f <x)dx)t=f () dof (x)ax = (x )ax;
) &F (x)=F (x)+C;
. dcf(x)dx :kbf(x)dX, k — const;
| df(X)+g(x))dx =& (x)ex + &g (x ).

Tabnuya ocnoHbIX UHmMEZPATIOE

Pdu =C; C =const; 5 Qlu =u +C;

42 du

+C, a'-1; 3a.o—:2\/Z+C;
Vu

[98)

I

v du =
3. o a+l

c‘)d—MZIn‘uHC; o' du :i+C;
4. " u 5. Ina
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6. O'du =e" +C; 7.(‘yosudu =sinu + C;
. du .
o Oinudu == cosu+C:; o Oy =tgu +C;
5 C L —arcsin— + C;
O —-ctgu+(; O —=~ —+C;
10. sin” u s 11. Va* - u? a
O—— =hnju +Vu® xa*|+C; O =—arctg—+C;
12. Vu® *a’ 13. u'+a® a ga ’
du 1 |u-a du u
(‘)7 =—1In +C; O—‘ =Injtg—|+C;
14, W-a 2 |uta 15, sinu )
O—— =Injtg c=+—1+C; .
16, cosu 8 82 43 17 ggudu =- ln‘cosu‘+C;

8 Cytgudu =In|sinu|+ C.

Kaxxnas n3 nmpuBeneHHBIX B Tabauiie GopMy CIpaBeiiBa Ha MPOMEXKYTKE, HE
CoJleprKalleM TOYEK pa3pbIBa MOABIHTETpANbHON (QDyHKIMU. BBIYMCIeHne WHTErpaioB C
WCTIONh30BAaHUEM TaOIHIIBI U OCHOBHBIX CBOMCTB HA3bIBAIOT HEMOCPEACTBEHHBIM HHTE-
TPUPOBAHUEM.

Memoo 3amenvl nepemennou

Teopema 1. Ilycts x =) () MOHOTOHHAsI, HENpEepHIBHO auddepeHnnupyemas
¢GbyHKIHA, TOTIA

Of (\)dx =/ (j (1)} Kr)dt. W
Of i Wi &nydr =F()+C, —f (dx =F(y (x)) +C,
rjae y (x)__ byHKIUS, 0OpaTHas J (t)

®opmyna (1) Ha3pIBaeTcsS ghopmynoi 3ameHvl nepemerHol B HEOTPEICICHHOM
MHTErpare.

IIpu 31OM, ecnu

Aneopumm 3ameHvl nepemeHHOU:
1) Ces3aTh cTapyro NMepeMeHHYIO MHTErpHpoBaHus X ¢ HOBOI mepemenHo# £ ¢ momo-

IO 3aMCHbI X :'l (t) .

2) Haiitu cBsi3p Mexxny auddepeHimaiamu dx =] &t)dt .
3) Ilepeiitu o2 3HAKOM MHTETpala K HOBOW NEPEMEHHOM.
4) TlpouHTerpUpOBaTh M B MOJYUYCHHON MEPBOOOPA3HOM BEPHYTHCS K CTApOM MepeMeH-

. =Yy (x).
HOU, MTOJCTaBUB y (x)
Ilpumep 1. IlpouHTErpUpPOBATH IOAXO/ISIICH 3aMEHOM IEPEMEHHOM.

a) (yosdxdx; 6) ¢y *dx; 6)(y(2- x*) dx

Pewenue:
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t =4x i i bopmyna7 {

a) Cyosdxdx =|dt =(4x)¢=4dx :(‘yostxt :Z Cyostdt ::' TaOJIUIIBI ;, =
i J
dy = % ] I/IHTeI‘pa.HOBb

:lsint +C :lsin4x +C.
4 4

t =9x +1 J . i bopmyna 6 U
6) O *dx =|dt =(9x + 1)0=0dx| = &' T =5 ¢p'di =] rabaunm Y =
: Y
dx _dt | I/IHTCI‘paJIOBb
9
Llepe=Llomyc
9 9
t=2- x° ) | ibopmyna 3 {
6) ¥ (2 - x2)’dx =|dt =(2- x?)¢=-2xdx :@5?— %3:- E‘GSdt ={raGnuus y =
g I g
vdx _dr i I/IHTeraJ'IOBb
6
=Ll ie=-La- e
26 12

Humezpuposanue no uacmsam
Hekomopble 6UO0bI urmezcpanoe, 6bl4UCIAEMbIX NO YACMAM

U=U(x) , V=V(x)

Ecnu mpousBoaHble QpyHKUIUI
BeJTMBa (hopmyJa:
&Jdv =UV - §dU,
Ha3bIBaeMasi YOPMYN0l UHMESPUPOBAHUS NO YACTHAM.

U(x

B kauectBe ( )

Qg QepeHIPOBaHUH.
Hexotopsie cranmapTHbie ciiydau (yHKIHA, HHTETPUPYEMBIX IO YacTsAM, yKa3a-

HEIPEPBIBHBI, TO CIIPa-

3)

OOBIYHO BBIOMPAIOT (PYHKIIMIO, KOTOpas YIpOUIaeTcs MpH

HBI B Tabnuie 1. Tam ke maercs crocod BEIOOpa MHOXKHUTENEH U 51 dv )
Tabmuma 1

Buo unmezpana U® dU dvy® V
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O (x)sinkxdx dV =sinkxdx ® V =- %coskx
NP, (x)cos kx dx U=F(x®
o) dV =coskxdx ® V:lsinkx
& (x)e™ dx ® dU =PYx)dx k
n=12,.. dVv :ekxdx ®V :%ekx
Buo unmezpana U® dU dV ® V
bR dy | ok ® du =2

X
@rresinkx £ (x)dx U =arcsinkx ® dU = kdx

V- k2x?
ayrecos kx B, (x )dx U =arccosor ® dU =- kdx dV =P,(x)dx ®

VI- 3% @ p =0 (x)dx

guretghox B (x)dx U =arctghx ® dU :—kdx

1+ k%x?
Qrrectg kx £, (x)dx U =arcctghx ® dU =- _hdx
1+ k*x?
n =0,1,2,...
P”(x)—MHOFOqJIeH or X crenenn 7, 1. €. By (x) =aox" + alxn-l t..4 An  rpe 90 ! 0.
Ilpumep 2. [IpouHTErpUpPOBATH MO YACTSM.
a) (§3x - )sin 2xdx; 6) (31 +2x)In xdx.
Pewenue.
U =3x-1® dU =3dx
d) ¢§3x - 1)sin2xdx = cos2x| =Gx- (- SB52%) 4 O— 2% =

dV =sin2xdx ® V =- 2 2

=- %(3x- 1)cos2x +%Cyos2xdx =- %(3x - I)cos2x +%sin2x +C.

U=lnx® dU =2
o dx
6) ¢§1 +2x) Inxdx =|dV =(1+2x)dx ® =Inx(x+x%)- x+x°)—=
X
V =01+ 2x)dx =x +x°

2
X

=Inx(x+x7)- ¢§l+x)dx =lnx(x +x°)- x- 7+c.
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Bapuanr 1
Haiitu HeonpeaeneHHble HHTErPaIbl METOJJOM HEIOCPEICTBEHHOIO HHTerpupoBanus (anas Ne 1-
5).

B3 cosx - 3x7 +— 451’ Ox—”d ¥ \22x
& o 0(6 3% - 4
1. 2.

& 1 1 0

~ + Hx o, dx
4_(%0082?‘ R T

5
HaiiTu HeonpeneneHHbIe HHTErPaIbl METOIOM MOACTaHOBKHU (A1 Ne 6-8).
12x° +5

1 d8x- 4)3dx' 03‘ 450 - 3dx.
2

dx +5 )cos xdx

Haiitn HeonpeneIeHHBIN HHTETPal METOIOM UHTEIPUPOBAHUS 110 YACTAM:

Bapuanr 2
Haiitu HeonpeneneHHble HHTErPaIbl METOJJOM HEIOCPEICTBEHHOIO HHTerpupoBanus (anas Ne 1-
5).

3x7 +2x°

9
X -
da;%smx+4x - —#x O - dx d,].\» 92 +5)1x

Xg x

2 1 d . dx
X Oo——
(gl+x sinxg V4-9x7

Haiitu HeonpeneneHHble MHTETpaibl METOAOM MOACTAaHOBKH (17151 Ne 6-8).

\ . 18x*-3 R
(‘17x+5) a’x. Oy 3x+8dx. O %" dx.

dx - 2)sin xdx

Haiiti HeonpeneIeHHBIN HHTETPal METOIOM UHTETPUPOBAHUS 110 YACTAM:

IIpakTHyeckas padora
«Bpruncnenue onpenesnéHHoro nHTerpana. [lnomanu miockux Guryp»
Bapmuanr 1

f;(-ﬂlxz +x—3)dx

1. BrruucnauTe onpeneneHHblii HHTETpal:
3
N o @2x—1)%dx
2. BrruucauTs onpeneneHHblii UHTErpajl METOAOM MOJACTAaHOBKHU: 2 .
3. BbruncnuTe, npenBapuTeNbHO ClIENaB PUCYHOK, TUIOIAAb (PUTYpHI, OrpaHHYECHHON
p—— )= =-2 x=2
[ +4, v=0, «x 2, x=1
2.1 .
4. CKOpOCTh JBMKEHHS TOUKH M3MEHSETCS M0 3aKkomy Y =231 -7 +1 (m/c). Haiitn
nyTh S, NpoWIeHHBIN TOUKOH 3a 10 ¢ OT Havana JBUKEHMUS.
Bapuant 2
3
N T —x+4)dx
1. BoruncnuTs onpeneneHHblii HHTErpai: Yo .
1
5 JTBx+ 1*ax
2. BoruncnuTe onpeneneHHbI HHTETpall METOJIOM MOICTaHOBKHU: Y0 .
3. Bbruncnute, npeaBapuTeNbHO ClIENaB PUCYHOK, IUIOIAAb (UTYphl, OrpaHUYECHHON

JAMHUSAMH: © +L. y=0. x=-1, .T=1,
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4. CKOpOCTh JIBIDKCHHSI TOYKH WM3MEHSACTCS II0 3aKOHYy ¥ = 9t — & (m/c). Haiitu
nyTh S, IPONJICHHBIN TOUKOU 32 YETBEPTYIO CEKYHTY.

IIpakTnyeckoe 3aHATHE
Tema: JlelicTBUsA HaJ MaTpULIAMH.

Heab: GdopmMupoBaTh HaBBIKU BBIIOJHEHUS ONEpAalUid HAJ MaTPUIAMU: CIOKEHUE, BHIYUTAHUE,
YMHOKEHUE MATPUILIbl HA YNCIIO, IPOU3BEAECHUE MATPHILI.
TpeOoBaHMsl K BbINOJHEHUIO IPAKTHYECKO padoThI:

1. OdopmuTs 3a1aHus B TETPAIH Ui NPAKTUIECKUX PAbOT.

2. BBINONMHUTS HHAMBUAYATBHYIO PA0OTY .

3. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Conep:xxaHue NpaKTHYeCKOH padoThI.
1. BbinoJiHeHuUe 3a1aHU

anaafcnenuﬂ K npaKkmu4ecKomy 3anamuio:

1 3
1 1 2
A=|-1 2|, B= ,
[3 4 SJ
0 4
-2 0 3 1
C=| 5 6|, D=|-7 0]
1. JlaHbl MATPHUUBI: -3 7 25

Mo:KHO 71 CIOXUTh MaTpully 4: ¢ Matpuuei B; ¢ matpuieit C; ¢ Mmatpuuei D?
Pewenue:Matpuily A HeNb3sl CIOKUTH C MAaTPULIEH B, Tak Kak MaTpulia A UMEET pa3Me-phl
3x2  marpuna B - pasmepsl 2%3, a cknaJblBaTh MOXKHO TOJBKO MATPULIBI OJMHAKOBBIX

pa3mepoB. Marpuiibl 4 u C UMEIOT OAMHAKOBBIE pa3Mepbl, TOATOMY X MOKHO CKJIa/bl-
BaTh.

Martpuiisl 4 1 D UMEIOT OJJMHAKOBBIC pPa3Mephl, CIEOBATEIHHO, UX MOXKHO CKJIAJbIBATh.

-1 0 -2 1 7 2
2. Haiitn A+B , ecin -5 6 -3 3 45

Pewenue:Tak xak MaTpULIBI UMEIOT OJUHAKOBBIN pa3Mep, TO UX MOKHO CKJIIaabIBaTh. [Ipn
CJI0’KEHHUH MaTpULl HAJO CIOKUTh DJIEMEHTBI, CTOSALIUE HA OJUHAKOBBIX MECTax, T.€.

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

A={6 3 0 11|

-6 —-15 —-12 3
—34=|-18 -9 0 -33|
I | —21 -24 -3 9

Jliist TOTO, YTOOBI -3 YMHOKUTH Ha MATPHUILY A HYKHO KXKIBIH JIEMEHT MaTpH-
1Ibl A YMHOXXUTbH Ha -3.

4. JlaHbl MATPHULBI:
1 3 10 -1 1 3 1 -5 2

A=|4 2 -2|,B=|13 1 4,C=/3 -2 3|
2 7 13 -5 2 5 0 -1 6
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Hatitu: 24+B-3C.

Pewenue:
2 6 20 -1 1 3 3 -15 6
2A4+B-3C=|8 4 —-4|+|13 1 4|-19 -6 09 |=
4 14 26 -5 2 5 0 -3 18
2—-1-3 6+1-(-15) 20+3-6 -2 22 17
=[8+13-9 4+1-(-6) -4+4-9|=[12 11 -9].
4-5-0 1442—-(-3) 26+5-18 -1 19 13
CamocrosiTeJILHOE BbINOJIHEHHE 3aJaHUIl CTyJIeHTAMM.
1. Haiimure cymmy matpu e/ u el .
; H <4 Tﬁg’fﬁ = 4 “‘%
(15 06 2E3 —3 0 2
‘&8 1 3E0D -3 _—5i
2.BpraucinTh Ipou3BeIeHUE MATPHIL: ™ < S
;’3 = H “;
{(z &+ —1ln 7 =5}
6 1 —3}
3.BeIuuciuTh Mpou3BeIeHNEe MaTPHIL; : <
;3 a T
‘o 7 —-si o
: -
4.BpIYUCINUTD TPOU3BEICHUE MATPUIL: 5 : 3A TS .
00
[— F 0 = 3} 3
- - . OB
Lz
5.BeaucIuTh POU3BEICHUE MATPHIL; - -~
e
E 1 %f {:} - =
i H— 7 e
H T %

6.BbrunciuTh mpousBeIcHHE MATPUIL: ~ ~ -
Bomnpocsbl 1J11 CAMOKOHTPOJIA:
Kakue MaTpuiibl Ha3bIBatOTCS PABHBIMU ?

HazoBute BUIbI MATpPHIL.
HasoBute nmHeHBIE ONIEpalvii Hal MaTPULIAMU.

M S

Uro Ha3pIBaeTCs MaTpUIei? 3anumnTe OO0MMid BU MATPHUIBI pa3MEPOM mxn.

Kaxkue MaTpulbl MOKHO HepeMHO)KaTB? Kak Bemomnasercs YMHO)KCHI/IC?

Tema: Beruuciaenue onpegenrenen
Hean: chopmMupoBaTh YMEHHUE BBIYUCISITH ONPEACITUTENN BTOPOTO, TPETHETO U N-TO

nopsaKa.
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TeopeTuyecKue CBeIeHHs K MPAKTHYECKO padoTe
Onpenenenue. OnpenenuresieM (IETEPMHUHAHTOM) BTOPOTO TIOPSIKA HA3BIBAIOT YHC-
J10, KOTOPOE CTABUTCS B COOTBETCTBUE MATPHIIBI BTOPOTO MOPSIIKA, U BBHIYMCISETCS Clle-
JyrommuM oopaszom (obo3Hauaetcs A, |Al, detA):

a1 dp
. 1Al =14, a22| = 110 —A1p021.
D H=3.64-5-18-20=2,
2) :g é =(~4) -6-1-(=5) =24 +5 = -19.

Onpeneneﬂne. OHpe)leJ'H/ITeJIeM (I[eTepMI/IHaHTOM) TpeTLeFO nopﬁzu(a HaA3bIBArOT
qucJjio, KOTOpOC CTaBUTCA B COOTBCTCTBHUC ManI/IIII)I TpeTBCFO HOprHKa, " BBIYUCIICTCA
110 IIPaBUILY:

a1 412 413
Apr A dps
a3y dzp 4ds3

A= = 1102033 T A1pAp30371 + A1301a3p—A1300031 ~A1102303p~ 1202133

I[aHHLIﬁ AJITOPUTM HA3bIBACTCA «IIPABUJIOM TPCYT'OJIbBHUKA», KOTOPOC MOKHO IIPEACTABUTL B BU-

B A

AIpuMEpP, BEIYUCIIUM OITPCACIINTEIIb

J€ CXEMBI
o o o
o o o

o [} e}

3 -1 2
A=l4 5 1|=3-5-(-2)+(-1)-1-2+42-4-(-1)-2-5-2-
2 -1 -2

-3-(-1)-1-(-1) -4 - (-2) =-30-2-8-20 + 3—8 = —65.
I[J'ISI BBIYUCJIICHUA OHpe,Z[eJII/ITe.HH TpeTbeFO HOpHI[Ka MOXXHO ITIOJIB30BATHCA aJIT™ OpI/ITMOM CappIo-
ca:
1) Mocne 3anucu onpeaennTens AONUCLIBAEM €ro Nepeblii U BTOPOW cTonbel, U BblYUCS-
€M Mo cxemMe

<0385, 311105303 —012 0y A33.
Hanpumep, BBIYMCIMM OIPEEIUTENb 110 anroputMy Capproca

1 -4 2 1 -4
A=l 5 =1-5-(-6)+(-4) -4-3+
3 1
FIRI(4) - () -(-6) =
_30-48—4-30-4 + 48 = —68.
2 -1 5 -
MUHOP |-4 2 1 My, = ‘ =2 .1-5.(-4) =22,
0 3 =2 -4 1

My, = ‘ ‘31 _52‘ = (-1) - (-2)-3 -5 = -13.
Onpenenenue. AnreOpanueckuM JIOTOJIHEHUEM JIEMEHTa a onpeodenumers N-2o
nopsoka (obosnauaemcs Ay) Ha3b16aeMCA COOMEEMCMEYIOWULL eMy MUHOD CO 3HAKOM
Ay =DM M; = {Mi]-,ecnvl (i + j) —ueTHoeumcno;
1 2

4 5 6
7 8 9

Hanpumep, nmns onpenenutens
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= (=1)3*! My, = Ms, = ’ =2.6-3.5=12-15 = -3,
= (- 1)1+2M12 ~My, = ’ - _(4 :9-6-7) =—(36-42) =—(-6) =6.

9) (Teopema Jlannaca) Onpe)leJmTeﬂb paBeH CyMM€ MPOU3BEICHHI 3JIEMEHTOB
HEKOTOPOT0 CTOJIONA (CTPOKH) Ha COOTBETCTBYIOLIUE MM ajreOpandecKue JOMOTHEHUS.
Hanpumep, nis onpenenuTens TpeTbero nopsaka
11 d1p 413
Ay1 Ay A3 =ay1 Ay +ap A + a3 A1z =a;3A13 + a3 A +az3 Az
azp a4z a3%

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

Pewenue
1) Beruucnum onpeaenuTens.
a) MO MPaBUITY TPEYTrOJIbHHUKA.

1 3, 1.2 -3 |1 2 -3
3 —L}YL=PpXp2|-p -1 2=
4 5ENGIN |4 _2 4 5 -2

1-(-1) - (Z) 4+ (-3)-3-542:2-4-(=3) - (-1) -4-1-2-5-2 -3 -(-2) =
2-45 +16-12-10 + 12 = -37.

0) o anroputrmy Capproca.
1 -3|1 2

3 -1 -1 2|3 -1=

5 -2/4 5
2-4+(-3)-3-5-(-3)-(-1)-4-1-2-5-2-3-(-2) =
2-45 +16-12-10+ 12 = -37.
B) 1o Teopeme Jlarutaca.
Pa3noxxum omnpeaenuTens 1o nepBomMy CTOIOIY:

4
1-(-1) - (2%

1 2 -3

3 -1 2|=1-Ap+3-An+4-Ay =(-D"" My +3-(-D*" - My +

4 5 =2

L4 (-1 Al_“; 2 —3‘? |+4|2 ‘|_( 1) -(-2)-2 -5-

3(2-(=2)=(=3) -5) +4(2 - 2-(=3) - (=1)) = 2-10-3 (4 + 15) + 4(4-3) =
-8-33+4 =-37.

Copaepxxanue NpakTH4YeCKOi padoThI:
1 éapuanm Bprauciautsb onpenenHTenM

) 1 2 3
1 |3 ;|- 4)‘ 4 7[;
P 1 ; Loy e
7 8 3 1 5 6 3 0 _1 5
6)|-3 1 4/;7 2 -3[:8) :
2 65 |7 4 4 1 -2 0 3
2 -4 1 6
2 3apuanm. BLI"H/ICJ'II/ITL OHpeI[eJ'II/ITeJ'H/I
1 2 3
nl; 2ol [T Feld Fvpoa 7
2 6 13
7 8 3 11 5 6 é é ‘11 ;
6)|-3 1 4[:7) 2 -3;8) ;
2 65 |7 4 a4 1 -2 03
2 4 1 6
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IIpakTnyeckas padora
«Pemienue cucrem JIMHEHBIX ypaBHEeHNH TpeTbero nopsiaka meroaom Kpamepay

ean paéoTsi:

pacmupuTh npeactasienue o metoaax pemenus CJIY u otpadorats anroputm pemenus CJIY
metonoM Kpamepa;
[ ]

pa3BHUBATh JOTHYECKOE MBIIICHHE CTYICHTOB, YMEHHE HAXOUTh PAIMOHATIBLHOE PEIICHUE
3a/1a4u;

®  BOCNHUTHIBATh Y CTYICHTOB aKKypaTHOCTb M KyJbTYPy MUCbMEHHOW MaTeMaTH4YeCKOW peuu MpH
0o OpMIICHUY UMH CBOETO PEIICHHUS.

Pemmre cucremy ypaBHeHuilt mo dopmynam Kpamepa
BAPUAHT 2

{5x +y-3z =-2;{4x + 3y + 2z = 16; 1) {8x-2y +z =10;{x + 5y-2z = -15;

BAPUAHT 1

1) 2) {2x-3y+z=-3;{x+5y-z=-1;

{2x-y+2z =-3;{x +2y—z =4
2)
{x+2y+3z=5{2x—y-—=z=1;

3)

3) {2x-y+z=2;{3x+2y+2z=-2;

IIpakTyeckas padora
Pemrenne cucreM JIMHeiiHBIX YPaBHEHMI ¢ TOMOIIbI0 00PATHOI MATPHLbI
Ieab: HAydnTHCA peliaTb CUCTEMBI JIMHEHHBIX YPABHEHUM C IPUMEHEHUEM Mart-
PHUYHOTO METO/1A.

B MarpuyHOM MeTOz€E pelieHHs] CUCTEM JIMHEHHBIX anredpanyecKux ypaBHEHHM
BUJA:

{u11x1 + ﬂlzxz + ...+ [Zlnxn = bl,{a21xl + a22x2 + ...+ aznxn = bz,{
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a1 41 - Ay
. _ | 421 4y ... Ay
KOTOpBbIE B MAaTPHYHOM (hopMe 3amuchiBarOTCs Kak A'X = B, e A = -
A, Ay oo Gpp
X1
X3
OCHOBHAsli MaTpulla CUCTeMbl, X = - MaTpHulla-cToJ0el HEeU3BECTHBIX MEPEeMEHHBIX, B =
X

n

by

by
- MaTpuUIa CBOOOHBIX YJICHOB.

by

Pemenue cucteMbl TMHEWHBIX anreOpanyecKux ypaBHEHUN MaTpUUHBIM METOA0M
onpenensiercs mo popmyne X = Al - B, T.e. peleHne HaXOAUTCS € MOMOIIBIO 0OGPATHOM
MaTpHUILIbI Al
Bapuanr 1
1. Pemutb cuctemMy JIMHEWHBIX YPaBHEHUI TPETHEro NOPSAIKAa MATPUUHBIM METOJIOM.

a) {5x +2y-z=-1,{3x-y+3z=-4, 0){x+y+z=-4,{3x+4y-3z=1, B)
{x+y-z=-1,{8x+3y+2z=7,

Bapmuanr 2
1. Pewuth cHCTEMY JMHEHHBIX YPaBHEHUII TPETHETO MOPSIKA MATPUYHBIM METOIOM.
{Bx+y+z=2,{5x+3y+2z2=-1,0) {x +y—z =2,{-4x +3y-z =3, B)

a)
{x+y—2z =3,{4x + 5y + 4z = -3,

KoHTpoJbHBIE BONIPOCHI
3anuIuTe CUCTEMY JIMHEHHBIX allre0pandeckux ypaBHEHUH B MaTpUYHOH Gopme.
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IIpaxmuueckas paboma
Tema: «Boiuucnenue eepoamuocmeii coobimuil no Kiaccuueckoil popmyine eepoamnocmuy
Heab: dopMupoBaHre YMEHUH pemiaTh 3aJauu, UCIOIb3Ys KIACCUUYECKYI0 (hOpMYITy BEpOSTHO-
CTH;
3aKperyieHue YMEHUH peliaTh 3aauu, UCIOJIb3Ys ONpeaesieHus U (popMyssl pa3HbIX BUJOB KOM-
OuHarmii 0e3 MOBTOPEHUH U C TOBTOPEHHUSIMH; pEIlaTh 3a7auu, UCIIOJIb3Ys paBuUiIa KOMOMHATO-
PUKH.

MeToanuyeckne yKa3aHus M TeOpeTHYeCKHe CBeleHUsI K MPaKTU4ecKoii padore
Knaccuueckoe onpedenenue gepoamnocmu
Ilpumep 1. ITycTh B ypHE COACPKUTCS 6 OIMHAKOBBIX IIAPOB, MPUYEM 2 U3 HUX - KpacHbIE, 3 -
cunue u I - 6enpiil. KakoBa BO3MOXHOCTh BBIHYTh HayJjauy U3 YpHBI LIBETHOH map? MokHO Jn
0XapaKTepU30BaTh 3Ty BO3MOXKHOCTb YHCIOM? OKa3bIBA€TCS MOKHO. DTO YHUCIIO U HA3bIBAETCA
BEPOSATHOCTHIO COOBITHSI A (TIOSIBIICHUS IIBETHOTO mapa). Takum 00pa3oM, eeposmuochb ecmb
yucno, XapaKkmepusylouiee CmeneHsb 603MONCHOCHU NOABIEHUSA COObBIMUAL.
Kaxxnp1it 3 BO3MOXKHBIX pe3yJbTaTOB UCIIBITAHUS (B IpUMeEpe 4, HCIIBITAHUE COCTOUT B U3BJIC-
YEHHH LIapa U3 YPHbI) HA3bIBACTCS 271€MEHMAPHBIM UCXO0OOM.
Te a51eMeHTapHbBIE UCXOIbI, B KOTOPBIX HHTEPECYIOIIEE HAC COOBITHE HACTYAET, HA3bIBAIOT-
csl O1azonpuamcmeyrouwjumu SToMy coobiThi0. B mpumepe 4 611aronpusiTCTBYIOT COObI-
THIO A (TOSIBJICHUE LIBETHOTO 111apa) 5 UCXOJI0B.
CoObITHUS HA3BIBAIOTCS PABHOBO3MOMNCHBIMU, €CITU €CTh OCHOBAHUS CUUTATh, UTO HE OJIHO U3 HUX
HE SBJISIETCS 00Jiee BO3MOXKHBIM, YEM JIPYTOE.
Lpumep 2. TlosiBJIeHHE TOTO UM MHOTO YKCIIa OYKOB Ha OPOLIEHHOM UTpaibHOM KyOHKE — paB-
HOBO3MOYHBIC COOBITHSI.
Bepoamnocmoio P(A) coObiTusi A Ha3bIBAIOT OTHOIIIEHHE YUCIIA 0JarONMPHUSATCTBYIONIUX 3TOMY
COOBITHIO HCXOJIOB K OOIIEMY YHCITy BCEX PABHOBO3MOXKHBIX HECOBMECTHBIX AJIEMEHTAPHBIX HC-
X0J10B, 00pa3yomux MoJIHYI0 rpyy. Beposmuocmos P(A) coObitus A onpenensercs mo ¢op-
MyJie

P4y ==
H b

/1€ m — YUCIIO AIIEMEHTAPHBIX UCXO0JI0B, O1aronpusTCTBYIOMIUX A; B — YUCIIO BCEX BO3ZMOXKHBIX
AJIEMEHTAPHBIX UCXOJ0B UCTIBITAHUSA.
B npumepe 4 Bcero aneMeHTapHBIX UCXO0B 6; U3 HUX 5 OJaronpusaTcTBYIOT coObiTHiO A. Crie-
JIOBATEIbHO, BEPOSITHOCTH TOT'O UTO B3ATHIN IIap OKAXKETCA LIBETHBIM, paBHa P(A) = 5/6.

Ipumep 3. OnipenenuTsb BEPOATHOCTD BBITIAJICHUS HEYETHOTO YHUCIIa OUKOB HA KOCTH.
Pewenue. Ilpn Opocanuu Koctu coObITHE A — «BBINATIO HEUETHOE YUCIIO OYKOBY MOKHO 3aIlu-
caTh Kak moaMHoxecTBo {1, 3, 5} mpocTtpancTBa ucxonos {1, 2, 3,4, 5, 6} (puc. 1).

Yuciao Bcex paBHOBO3MOXKHBIX HCXOJI0B B = 6, 2 YUCIIO OJIarONpUsATHBIX COOBITHIO A —m = 3.
CrnenoBaTeabHO,

P(A) =

o | W
b3 | =

Llpumep 4. B ypae Haxoautcst 7 mapoB: 2 06emnbix, 4 4epHbIX U 1 KpacHbIil. BeiHUMaeTcs oquH
mrap Hayraja. KakoBa BEpOSTHOCTB TOTO, YTO BBIHYTHIN MIap OyeT 4E€pHbIM?

Pewenue. 3anymepyem mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu I u 2 — Gernble, ¢ HOMepa-
mu 3, 4, 5 1 6 — u€pHble, a KpaCHOMY LIapy NPUCBOUM HOMeEDp 7. Tak Kak Mbl MOKEM BbIHYTh
TOJILKO OJIMH M3 CEMU ILIApPOB, TO OOIIEe YHCIO PABHOBO3MOXKHBIX UCXOJI0B paBHO ceMH (n = 7).
W3 Hux 4 ucxona — nosiBjieHUE apoB ¢ HoMepamu 3, 4, 5 16 — NpuBEIYT K TOMY, YTO BBIHYTHIN
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nrap 6yzaet 4€pHbiM (m = 4). Tem caMbIM, BEpOATHOCTb COOBITHS A, COCTOSIIETrO B MOSIBICHUN

POA) = %.
4yEpPHOro 11apa, paBHa
Bbruncnure BEpoSITHOCTb TOTO, YTO BBIHYTHIH 1I1ap OyneT OenbIM.
IIpumep 5. Boruuciauth BEpOSTHOCTD BbIMageHUA B cyMMe 10 04KkoB nipu OpocaHUM Mapbl KO-
CTEH.
Pewenue. PaccMoTpuM Bce paBHOBO3MOKHBIE UCXOJIBI B pe3ysbTaTe OpocaHus ABYX KOCTeH (MxX
YHCIIO paBHO 36 - peKOMEHIyeM 3anucath B Buje Tadnuiibl). Beinagenue B cymme 10 oukos (co-
ObITHE A) BO3MOXXHO B TPEX cllyyasix — 4 OuKa Ha NepBOM KOCTU U 6 Ha BTOPOH, 5 OUKOB Ha Iep-
BOIl 1 5 Ha BTOpOH, 6 0uKkOB Ha nepBoil u 4 Ha BTOpoi. [loaTOMy BEeposATHOCTH COOBITHS A (BBI-

Py= =t

najeHus B cymme 10 04koB) paBHa 36 12

LIpumep 6. 3 60 BOIIpoCOB, BXOASIINX B 3K3aMEHALIMOHHbIE OMJIETHI, CTYIEHT NoAroToBMI 50.
KakoBa BeposITHOCTH TOTO, YTO B3STHIM Hay/lady CTYACHTOM OWJIET, COAEPKAIIUi 2 BOMpOca,
OyZeT COCTOATH U3 MOATOTOBIEHHBIX UM BOIIPOCOB?

Pewenue.

1) O6o3HauUM cobbITHE A - «BBITSHYTBIN CTYy1I€HTOM OMJIET COCTOUT U3 MOATOTOBICHHBIX UM
OunetoBy. [l BBIYUCICHUS BEPOSTHOCTH NOSABICHUS JAHHOTO COOBITUS BOCIIONb3yeMCs Kilac-
CHUYECKUM ONpe/eICHHEM BEPOSTHOCTH COOBITHUS, COTTIACHO KOTOPOMY BEPOATHOCTH OIpE/eis-

eTcs o popmyIie:
/1€ M — YUCJIO UCXOJI0B, PU KOTOPBIX MOSBISETCS COOBITHE A,

n — o0I1Iee YUCIIO NIEMEHTAPHBIX HECOBMECTHBIX PABHOBO3MOKHBIX UCXOJIOB.

2) Onpenenum n. O61Iee YUCI0 OUTIETOB OMPEEISIETCS coueTanrueM 1o 2 u3 60:

3) KonmudecTBO OMIIECTOB, BOITPOCH KOTOPBIX CTYAEHT 3HAET, ONPEACIIACTCS COUCTAHUEM T10 2 U3
50:

4) OnpenieTiM BEPOSITHOCTD COOBITHS A

Omeem: BeposTHOCTb TOTO, YTO B3SITHIN HayJauy CTyAEHTOM OUJIET, COEepKalluil 2 BOIpoca,
OyZeT COCTOATh U3 MOATOTOBIEHHBIX UM BoripocoB paBHa P(A) = 0,69. To ects, ecnu Oyzer,
Hanpumep, 100 Takux cTyA€HTOB, TO 69 U3 HUX BBITSHYT OMJIETHI, K BOIPOCaM KOTOPBIX OHU
MOJITOTOBJICHBI.

CroiicTBo 1. BepositHOCTE 0ocmosepnozo coObiTusi A paBHa equnuie: P(A) = 1.

CBoiicTBO 2. BeposATHOCTD He803M0xcHO020 COObITHS A paBHa HYI0: P(A) = 0.

CBoiicTBO 3. BepoATHOCTH ClIy4yalfHOTO COOBITHS €CTh MOJIOKUTEIBHOE YHCIIO, 3aKITIOUEHHOE
Mexy Hyaem u eounuyen: 0 <P(A) <1

Ilpumep 7. Tak Kak BEpOSATHOCTH BbINazeHUs 13 0YKOB Mpu OPOCAHHUHM MAPhl KOCTEH — HEBO3-
MOYKHOE COOBITHE, €T0 BEPOATHOCTh paBHA HYJIIO.

Knaccuueckoe onpedenenue eepoamnocmu npenonaraet, YTo Yucao AIEMEHTapHbIX UCXO0/I0B
UCTIBITaHUSI KOHEYHO. Ha mpakTHKe ke 4acTo BCTPEUYAIOTCS UCTIBITAHUS, YUCIIO BO3MOXKHBIX UC-
XO0JIOB KOTOPBbIX OeckoHeuHo. Kpome 3Toro, 4acTo HEBO3MOKHO MPEACTABUTH PE3YJIbTAT UCIIbI-
TaHUS B BUJEC COBOKYITHOCTH JIEMEHTAPHBIX COOBITUH. Ellle TpyiHEee yka3aTh OCHOBaHUS, 1103-
BOJIAIOIIME CUUTATh AJIEMEHTApHbIE COOBITUSI PaBHOBO3MOXKHBIMU. [10 3TO# npuynHe, HapsLy C



28

KJIACCHYECKHUM OTpEeIeICHUEM BEPOSITHOCTH UCTIONB3YIOT U JAPYTHE ONPEAETICHUS, B YaCTHO-

CTU clmamucmuyeckoe onpeoeseHue.

Cmamucmuueckoe onpedenenue 6epoAMHOCMU

Omuocumenvbnas 4acmoma Hapsaay € BEPOATHOCTHIO IIPUHAAJICIKUT K OCHOBHBIM INOHATHUAM
TEOPUH BEPOSITHOCTEHA.

Ommuocumenvroit yacmomoii coObITUs A Ha3bIBAIOT OTHOLIEHHE YMCIIa UCIIBITAHUM, B KOTOPBIX
COOBITHE MOSIBUIIOCH, K 00ILEMY YHCTY (aKTUYEeCKH MPOU3BEICHHBIX UCITBITAHUI:

(A=
H b

TJIC M — YHCIIO MOSBIICHUN COOBITHSA A, n — 00IIee YNCIIO UCIIBITAHUMN.
Knaccuueckan eeposmnocms b1uucisaemcs 00 Onblma, @ OMHOCUMETbHAA YACMOMA — nOCJle
onvima.
JlnutenbHpIe HAOIIOACHUS TIOKA3aJId, YTO €CJIM B OJIMHAKOBBIX YCIIOBUSX MTPOU3BOISAT OIBITHI, B
KQKJIOM U3 KOTOPBIX YHUCIIO UCTIBITAHUN BEJIUKO, TO OMHOCUMENbHAA YACMOma 00HaApyHCUea-
em ce0IiCmeo yCmouuugocmu. 310 CBOMCTBO COCTOUT B TOM, UYTO B Pa3JIMYHBIX OIMbITaX OTHO-
CUTEJIbHAs 4acTOTa U3MEHSETCSI MaJIo (TEM MEHbIIIE, UeM OO0JIbIlIEe IPOU3BEIEHO UCTIBITAHUN),
KOJIEOJISICh OKOJI0O HEKOTOPOTO TTOCTOSTHHOT'O YHCIIa. DTO MOCTOSHHOE YHCJIO U €CTh BEPOSTHOCTh
MTOSIBJIICHUST COOBITHSI.
Takum 00pa3om, MpU JOCTATOYHO OOJIBIIIOM KOJTMYECTBE UCTIBITAHUHA B KAUECTBE CHAmMucmuye-
CKOIl 6epostmHOCHU COObIMUsA TIPUHUMAIOT OMHOCUMETbHYI0 YACHONY WU YUCI0, OJTU3KOe K
HEH.

Cooeporcanue npakmuueckoii padomul
1. Pewiume 3a0auy:

3aoaua 1. B ypue Haxogutcs 15 6enbix, 5 kpacHbIX u 10 uépHbIX mapoB. Hayran uzBiekaercs
1 map, HaliTH BEpPOSTHOCTH TOTO, UTO OH OYJET: a) OeNbIM, 0) KPACHBIM, B) YEPHBIM.

3aodaua 2. B xopoOke nexar 8 3e/eHbIX, 7 CUHUX U 15 KpacHbIX kKapaHaamei. Beiuuciute Bepo-
ATHOCTb TOTO, YTO B3STHIA HayTraJ KapaHiail OyJeT, CHHUM WIH 3€JICHBIM.
3aoaua 3. B onnoii kopoOke HaxoauTcs 4 OenbIX U 8 YepHBIX APOB, a B APYroi — 3 Gebix u 9
yepHbIX. 13 Kaxxa0i KOpoOKHU BBIHYJH IO MAapy. BRUUCIUTE BEPOSITHOCTH TOTO, UTO 00a miapa
OKaXKyTCsl OCTIBIMHU.
3adaua 4. B marazun noctynuio 30 X0J0AWIbHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKOM
nedexrt. CaydyaitHpIM 00pa3oM BRIOMPAOT OJIMH XOJIOIMIBHUK. KakoBa BEpOSTHOCTH TOTO,
4yTO OH OyJzeT 0e3 nedexra?
3aoaua 5. Habupas nHomep TenedoHa, aOOHEHT 3a0bLT MOCICIHNE ABE HU(PHI U, TOMHS JIHIIb,
YTO ATH UUDPBI pa3auuHbl, HaObpan ux Hayraja. HailTu BeposITHOCT TOTO, 4TO HAOpaHbI HYKHbIE
UQPHI.
3adaua 6. AGOHEHT 3a0bUT TOCNIECIHIO TGPy HOMepa TeneoHa W MOATOMY Habupaer e
Hayraja. OnpenenuTh BEpOSITHOCTh TOTO, UTO eMy HpUAETCS 3BOHUTH HE Oojiee 4eM B 3 MecTa.
3aoaua 7. AGoHEHT 3a0bL1 TocHeHre 2 UQPHI TeIePOHHOTO HOMEpa, HO MTIOMHUT, YTO OHH
pa3IUYHBI M 00pa3yloT JBy3HAYHOE Yncio, MeHbInee 30. C y4eToM 3TOro oH HaOupaeT HayTrajl
2 mudpsl. HaliTi BEpOsSTHOCTH TOTO, YTO 3TO OYAYT HY>KHBIC TU(PHI.
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IMpakTnyeckas padora

«CocraBiieHHe CTaTHCTUUECKOTO pacrpeesieHns BhIOOpku. [locTpoeHre rHCcTOrpaMMBI U TTOJTH-
TOHA 4acTOT»
Henp O606umTh 3HaHUS 110 00paboTKe MHMOPMAIHH, TIO pPadOTe ¢ AUarpaMMaMH U TpapHuKaMH.

OOpa3er BHIIOIHEHHS 33/1aHUS

Janbl pe3ynbTathl TECTa IO MaTematuke:6, 7, 7, 8,9, 2, 10, 6, 5, 6,7,3,7,9,9, 2, 3, 2, 6,
6,6,7,8,8,2,6,7,9,7,59,8,2,6,6,3,7,7, 6, 6.

Haiitn Moy, cpeiHee apupMETHIECKOE, pa3Max M IIOCTPOMTH MOJIMTOH U THCTOrpaMMa.

X; 2 3 5 6 7 8 9 10 Bcero
m; 5 3 2 11 9 4 5 1 40
HutepBan [2-4] (4-6] (6-8] (8-10] Bcero
m; 8 13 13 6 40
Wi 0,2 0,33 0,33 0,14 1
Mopa = 6, Cpennsis apudmerndeckas = 6, 125, Pazmax = 8
15 15
10 10 rs hs
5 — 5 *
0 ) 0
[2-4] (4-6] (6-8] (8-10] 3 7 9
1 BapuaHT

B pasnble Mecsl1ibl TUTATHBIME yCIyTaMu OpraHU3allii BOCIOIB30BaINCh Ha cymMmy: 220;
241; 223; 228; 190; 184; 232; 208; 205; 228; 272; 196; 225; 238; 224; 239, 202; 245; 184; 230;
188;204; 210; 209; 238; 247, 264, 216; 207; 221T1bIC.pYO.

1. [TocTponuTts BapHallMOHHBINA U UHTEPBAIBHBIA PSABL.

2. Omnpenenure cpeaHuit 3apabOTOK OpraHu3alnuu (cpenHss apupmeTuyeckas).

3. Kakyto cymmy opranuzanus 3apabarbiBaia yaiie Bcero?(Moga)

4. KakoBa pa3Huma Mexay cambIM OOJBIIUM U CaMbIM MaJIEHBKUM IMOCTYIJICHUEM

Ha cyeT opranu3zanuu? (Pazmax)
Kakas cymma nmonyueHa B cepeiiHe BpeMeHHoro npoMexyTtka? (Meaunana)
ITocTponuTs rucTOrpaMMy M MOJUIOH YaCTOT.

5.
6.

2BapuMaHT
OTmen kaJpoB MOTYYMIT 3alIPOC HA MCCIEA0BAHNE BO3PACTHBIX OCOOCHHOCTEH KOJIICKTH-

Ba. B pe3ynpTare npocMoTpa JIMYHBIX /1€ B IPOU3BOJILHOM MOPSIKE MOJTyUYeH pe3yabTar: 23, 22,
29, 35, 28, 22, 30, 22, 22,37, 34, 42, 38, 37, 29, 42, 41, 53, 49, 48, 35, 42, 38, 41,53, 50, 49, 25,
27,37, 35, 35, 42, 38, 37, 35, 40, 41, 35, 34, 35.

1. [TocTponuTh BapHallMOHHBINA U UHTEPBAIbHBIA PSABL.

2. Onpenenutb cpefHUil BO3pacT COTPYAHUKOB OpraHM3aLuu (CpeaHsas apudmeru-
yeckas).
Omnpenenuts BO3pACTHYIO Pa3HUIly B JaHHOM Kosuiektuse?(Pa3max)
CoTpyTHHKH KaKoro BO3pacTa COCTABISIOT OOJBIIYIO YacTh KoyuiekTuBa? (Moxa)
YkaxuTte cepequHHOe Bo3pacTHoe 3HaYeHue? (Menuana)
[TocTpouTth rUCTOrpaMMy U MOJIUTOH YacTOT.

kW

IMpakTnyeckas padora
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Tema: Penienre 5KOHOMUYECKUX 33/1ad ¢ IPUMEHEHUEM MaTpHI] U CUCTEM JIMHEWHBIX ypaBHe-
HUHN

Leab padoThl: HAyYUTHCA pelIaTh SKOHOMHUYECKUE 3adaun MmetogoM Kpamepa, meronom ["ayc-
ca, BBIUUCIATH CE€0€CTOMMOCTh MPOAYKIIMU C TTOMOIIBI0 OOPATHONW MaTPHUIIBI.

TeopeTnyeckas 4acThb
Meton Kpamepa.
[Ipumep 1. Pemuth cucteMy JTuHEHHBIX ypaBHEHUH MeTo0M Kpamepa:

2X+3y+z=2

3x+2y+z=5,

Sx-y+z=12

Haitnem onpenenurens CUCTEMBI
2 3 1

A=13 2 1=4-3+15-10+2-9=-1
5 -1 1

Tak kak A = =1 # 0, cucrema UMeeT €TMHCTBEHHOE PEIICHUE, KOTOPOE OMPEACIISIETCS 110

dopmynam Kpame arx=41 y=42 ,_43
p y p p' A’ A) A

Haiinem onpenenurenu A1,A2,A3 u noacraBuM nosxydeHHbIe 3HaueHus B popmyiisl Kpame-
pa:

o3 1 |23
Ay=lf 2 =3 -1 f[=-12+il=-2 = x=—1=3
12 -3 1 15 —4 & :
T2 Do
i
A.=3 5 Y=01 3 D:lﬂ—@:}:ag.’z_i:—i
21201 B 1w oo
R T i 7 35
. vex LT 38 -1
A.=f 2 =3 25 =i—1}-{—1"r =17 -39-13 - 38 =451 - 4584 =-i=>z7=__ =1
i ’ i3 2 -
-1 12 5 -1 12

OtBer: x=2,y=-1,z=1.

Merton I'aycca.
Merton I'aycca, Ha3pIBaeMblil TaKKE€ METOJOM IOCIEAOBATEIBHOTO HCKIIOUYECHUS HEU3BECTHBIX,
cocToUT B cienymomemM. [Ipy momouu sneMeHTapHBIX MpeoOpa3oBaHUN CUCTEMY JIMHEHHBIX
ypaBHEHUH MPUBOJAT K TAKOMY BH]y, UTOOBI €€ MaTpulia U3 KO3PPUIIMEHTOB OKa3ajlach Tpare-
HHMEeBUAHON (TO JKe camoe, YTO TPEYroJIbHOM WM CTYNeH4YATOoH) WM OJM3KO0H K Tpameunu-
eBH/HOI (mpsimoii xox MeToaa I"aycca)
[Ipumep 2. Pemmuth cucteMy TUHEHHBIX YpaBHEHHM, TPUMEHsIsl 0OpaTHBIN X0 MeToaa ["aycca:

Tyt g=bH

y+2z=8
=2

Pemenue. B nanHoi TpanenyueBuIHON CUCTEME IEPEMEHHAs Z OAHO3HAYHO HAXOJAUTCA U3 Tpe-

Thero ypaBHeHus. [loacTaBisieM e€ 3HaUeHHE BO BTOPOE YpPaBHEHUE U TIOJy4aeM 3HAUEHUE Tepe-
MEHOM y:
y+o=5

y=2
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Teneps HaM U3BECTHBI 3HAUCHUS YXKE IBYX MEpEMEHHBIX - Z 1 y. [lofcTaBiseM ux B nepBoe
ypaBHEHHUE U TOJIy4aeM 3HaYCHUE IEPEMEHHOM X:

r+2+3=6

=1

TakuMm 00pa3oMm, MOTYyYUIIH PEIICHHE CUCTEMBbI YPaBHEHUH:

[x:l; i 2:3)

[Tpumep 3. Ilpeanpusitue BbITyCKaeT MPOAYKIMIO TpeX BUI0B: Pi,P,,P3; u ucnonsizyer ceipbe
IBYX THUIIOB: S; U S;. HopMBI pacxojia CeIpbsi XapakTEepU3yIOTCS MaTpULIeh

2 3
A =[5 2|, rae kaxnplii anemeHT a;j (i=1,2,3; j=1,2) noka3pIBaeT, CKOJIbKO €AWHUI] IPOAYKLUH
1 4

J- THTA pacXoayeTcsl Ha MPOU3BOJCTBA SUHUIIBI MIPOIYKIUH i-T0 Bua. [I1aH BeImycka mpoayk-
1y 3aaad Marpunen-ctpokoit C=(100 80 130), cTouMoCTh €TUHUIIBI KaXKIOTO TUTIA CHIPHS (JICH.
€/1.) — MaTpHIIECH-CTOIOIIOM

B=(30)

50
Omnpenenuth 3aTparbl ChIpbsi, HEOOXOAUMBIE I IUIAHOBOTO BBINMYyCKA MPOXYKIMH, U OOIIYIO
CTOMMOCTD CBIPBSI.

Pemenue. 3atpatel 1 —To ceipbs cocTaBisaroT S;=2-100+5-80+1-130=730 ex., mo3Tromy Marpuna-
CTpOKa 3aTpar ChIpbsi S MOKET OBITh 3aIlCaHa KaK IPOU3BEIECHUE

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

Torma o6mast crouMocTs chipbsd Q=730-30+980-50=70900 nmeH. en. MoKeT OBITH 3amKcaHa B
matpuyHoM BHuae Q=S-B=(CA)B=(70900).0011yt0 CTOUMOCTb CBIPbSi MOKHO BBIUYHCIHTH U B
JPYTOM TOPSIIKE: BHAYAJIC BBIYMCIUM MAaTPHUILy CTOMMOCTEH 3aTpaT ChIPhs HA CIUHUILY TIPOIAYK-
MM, T.. MATPHILY

2 3 30 210
R=A-B=(5 2 ( 5 O) =| 250 |, a 3aTeM OOIIIYI0 CTOUMOCTbH CHIPbSI
1 4 230
210
Q=C-R=(100 80 130):{ 250 | = (70900)
230

3agaHus AJ1s1 IPAKTHYECKOH padoThI

|.Pemnts cuctemMy JTMHENHBIX ypaBHEHUN MeTooM ['aycca:

BapuanT Nel
3Xq +X,~X3 =5

=2X; + 2%, + X3 = -1
X=X, +3%X53 =11
BapuanT Ne2
Xq +2X, +4X5 =31
5%+ X, +2X3 =29
3X1—Xy + X3 =10
2.3agaua.
Bapuant Nel.
[Ipennpustie BelllycKaeT NpoAyKUMIO Tpex BuaoB: P,P»,P3; u ucnons3yer ceippe nByX TH-
noB: S; u S,. HopMbI pacxona chIpbsi XapaKTepU3yOTCsl MaTPHUIICH
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1 3
A =|3 1|, rae kaxnaplii smeMeHT ajj (i=1,2,3; j=1,2) moka3bIBaeT, CKOJIBKO €IUHUIL MPO-
2 4

OYKIMHM j- THIA PacXOJyeTcs Ha MPOW3BOJACTBA €IWHUIBI MPOMYKIWHU i-ro Buia. [lman
BBITTyCKa MPOAYKIMH 3a7aH MaTpuliei-ctpokoir C=(50 50 100), cTOMMOCTb €TUHUIIBI KaXK10-

T'O TUMA CHIPbs (I€H. €]1.) — MaTpuIlei-cTonooM B = ( 0/
OnpenenuTth 3aTPaThl CHIPBS, HEOOXOTUMBIC JIJIS TUTAHOBOTO BBIMTyCKa MPOAYKIIMH, U OOIIYIO
CTOUMOCTb CHIPBSI.

Bapuant No2
[Ipennpustue BbllyCKaeT NPOAYKUUIO Tpex BuAoB: Pi,P,,P3 u ucnons3yer ceipbe AByX TH-
noB: S; u Sp. Hopmbl pacxoja ChIpbsi XapaKTepHU3YIOTCS MaTPULICH

2 3
A=|4 1|, roe xaxnasli snement a;j (i=1,2,3; j=1,2) noka3sBaeT, CKOJIbKO E€AUHUI IIPO-
1 2

OYKIUKM j- TUMA PacXoJyeTcs Ha IMPOM3BOJACTBA €IUHUIBI NMPOAYKUMHU 1-ro Buja. Ilnan

BBINTyCKa NMPOAYKIMHU 3a7aH MaTpuliei-ctpokoir C=(30 50 50), crouMOCTb €MHHUIIBI KaX/10T0
30

20/
OHpGI{CJ’II/ITB 3aTpaThl ChIPbA, HCO6XOI[I/IMBI€ AJId TJTAHOBOT'O BBIITYCKA NPOAYKIWH, U 0611[}11-0
CTOUMOCTD CBIPbA.

TUTIA CBIPHS (JIEH. €1.) — MaTpHUIleiH-cToIO0oM B =

KoHnTpoJbHBIC BOIPOCHI
1. B uem 3akmtouaercs meron Kpamepa?
2. B uyewm 3akmouaercs meton ['aycca?
3. TlonsaTue oOpaTHOIN MAaTPUIIBL.
4. Kak BBIYHCIUTH c€0€CTOMMOCTh MPOAYKIUHU C TIOMOIIBbIO 0OpaTHOM MaTPUIIBI?
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4 KOHTPOJIbHO-OLHEHOYHBIE MATEPHAJIbI
JJIAA TIPOMEXKYTOYHOU ATTECTAIIMUA 11O YYEBHOU
JAACHUIIIMHE «MATEMATHUKA)»

[IpenMerom OLEHKHU SBISIOTCS YMEHHUS W 3HaHUS, 00IIKe U NpodeccHoHaIbHbIe KOMIIe-
TeHIMHU. OLIEHKa OCBOCHHUS IIPENYCMATPUBAET HK3AMEH.
1. YcnoBust npoBeieHUsI —yCTHas U MHCbMEHHas (popma.
2 Bpewms BbINIOJIHEHUS 3a0aHUs — 45 MUHYT.

IIpuMepHBbIH NepedyeHb 3a]aHu
Sx

. 7

hmg? + 2
1. Bomucmuts npegen € Y0
2. BbIYUCIHTS TIpEsIEIbl:

CoSxt- X+l . X +2x . x*-4
11m4— lim 5 lim 3
a) X® ¥ 2x +Xx : 6) I®¥ x© - 4 ,B) x®¥ y +2x .

lim sinl7x
3. Boruucauts npegen “®° sindx
sin 5x

lim
4. Bsruuenuts npemen ¥° 3x
2

3x“ +x

lim 5
5. Brpruucauts npegen ®0 x% - 2x
x*-10x+16

lim
6. Berumcinurs npegen x-38

f) =22

7. HWccnenoBath GyHKIUIO X~ 6 Ha HeNpPepHIBHOCTH B TOUKE

x, =6

—_ 2 3
HccnenoBath GyHKIIUIO J(x) =3x"- x U TMIOCTPOMTH €€ Tpaduk.
o . x, =4
BbIUHCIUT 3HaAYCHHE TPOU3BOJHOM CIIEAYIOMUX (QYHKIHIA B TOUKE ~° :

a) f(x) =8x? - lnx; 5) f(x) =x° +5x‘

—|,-4 2
. Haittu npousBoanyio gynkimu _(V X7 +x )7 .
I1x-8
y =
. Haiftu mpousBoaHyto GyHKIMN 2x+4

_ 2x’-8
. Haittu npousBoanyio ynkmuu ¥ ~° .

=InfBx* - 32> +2)

A- X +x?-2x

. Haitti npousBonyto dpyHKimy »

dx

. Haititu HeonpeneneHHbIi HHTErpa X
N~ 2 X
. . . OF e dx
. HaiiTu HeomnpeieieHHbIN UHTErpaj METOJIOM 3aMEHbI IEPEMEHHOMN .
4
3 ) _ Jox+11)dx
. Haiitu HeompeieieHHbIN UHTETPa METOJIOM 3aMEHBI TIEPEMEHHOMN .
. . .. (ros(6x- l)dx
. Haiitu HeomnpeieieHHbIN UHTErpaj METOJIOM 3aMEHbI TEPEMEHHOMN .
. . . (yin® x >os xdx
. HaiiTu HeonpeieieHHbIN UHTErpaj METOJIOM 3aMEHbI IEPEMEHHOMN .



19.

20.

21.

22.
23.
24.
25.

26.

27.

28.
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3

5x +1)dx
Beruucnauts onpeneneHHslii uHTErpail °

1

QX - S)xdx
Boruncnuts onpeneneHHslii uaTerpan ©

2‘ 2x° +x*

dx

2
Boruncnuts onpeneneHHbIA uHTErpan ©

®e2 3 006 el 0 306

A:g-Z 1 8- B:g2 4 1
Haiitn matpuny C=34+B, eciu 8 2 4 3d, 8 b3 Od.
Pemmts cucreMy NMHEHHBIX ypaBHEHUNA METOI0M 0OpaTHOI MaTpPHUIIBL.
Pemuth cucremy nuHEHHBIX ypaBHeHUH 10 popmyitam Kpamepa.
Pewmnts cucteMy TMHEMHBIX ypaBHEHUN MeTOIOM [ 'aycca.

ix; +3x, - 2x, =4,
|

i x, +4x,-x; =7,
12x +x, +x, =3,

_ ;2 . .
CKOpOCTh ABMKEHUSI TOUKH U3MEHSETCA IO 3aKOHY Y =517 +4r+2 (m/c). Haiftu myTh 5, npoii-
JIIEHHBIA TOYKOH 3a 4 ¢ OT Hayaia JABIYKECHUS.

.2
BBI4HCITHTH 00BEM TeNa, TOTyYeHHOTO OT BPAIeHNs GUrypbl, OrPAHHYEHHOM THHUA-MHY > |
¥=0_ x=1 x=3 poxpyr ocu Ox.

-2 . — _ _
BhIYHCIUTS MI0MmAAb GUryphl, OrpaHUdeHHOM sy ¥ —~ | Y =0 , X =1 x =2
IIkana oueHKH 00pa3oBaTeJbHbIX JOCTHKEHU I

OrnieHka ypoBHs MOATOTOBKH
[TpoueHT pe3yabTaTUBHOCTH
(IpaBUIIbHBIX OTBETOB) Oa (0TMETKa) BepOaJIbHBINA aHAJIOT
90+ 100 5 OTJINYHO
75 + 89 4 XOpOIIO
51+74 3 YJIOBJIETBOPUTEIBLHO
MeHee 50 2 HEYJOBJIETBOPUTEIBHO
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MUHUCTEPCTBO HAYKHU U BLICHIET'O OBPA30BAHUSI POCCUIICKOI ®EJIE-
PALINA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJILHOE
YYPEKJIEHWUE BBICIIETO OBPA30OBAHMS
«CAHKT-IETEPBYPI'CKHI1 TOCYJIAPCTBEHHBII S)KOHOMHWYECKUI YHU-
BEPCHUTET»
KOJLIEJK BU3HECA U TEXHOJIOT Ui

PaccMoTpeno Ha 3aceilaHum LYK-
DK3aMeHaMOHHbIN OmiteT Noe ... JIOBOM KOMHCCHU

10 CIICHHUAJIBHOCTH .

[Ipencenarens :
10 AMCLUIUINHE:

Kypc: cemMecTp:
« » 20 1.

TexkcT 3amanns

IIpenonaBarens N.0. ®amunus
(monmuck)

K komIIekTy 9K3aMeHallMOHHBIX OMJIETOB MPUIIAraloTcs pa3paboTaHHbIe —IPENoiaBaTesieM U
YTBEPKICHHBIC HA 3aCEJaHUH LIUKJIIOBOM KOMUCCUM KPUTEPUU OLICHKH I10 AUCLIUIUIMHE.

JK3aMeHAMOHHbIE BONPOCHI
1. Marpuisl, J1eHCTBUS HAJl MATPULIAMHU.
Onpenenurenu 1-ro, 2-ro, 3-ro nopsakoB. [IpaBuio TpeyroiabHUKOB.
Omnpenenurenu n-ro nopsaka. Teopema Jlamnaca.
OO6parHas maTpuiia. AJTOPUTM HAXOXKIEHUST 0OpAaTHON MaTPHIIBI.
Panr marpunpbl. ANTOpUTM BBIUMCIIEHHS PAaHra MaTpHIbl C IOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHU.
Cucrtema nMHEHHBIX ypaBHeHUH. Merton oOpatHoi MaTpuisl. @opmynsl Kpamepa. Me-
tox ["aycca.
7. Tpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MpEJIENax.

kWD

a
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8. Ilpemen ¢ynkuuu mnpu X, crpemsiieMcs K OSCKOHEUHOCTH. 3amedarebHblIe MPeIebl.
Yucno e.

9. HenpepblBHOCTh (YHKIIUU B TOUKE U HA MPOMEXKYTKE. TOoUka HEMPEPHIBHOCTU (PYHKIIHH.
Touka paspeiBa ¢pynkuuu. CBoiicTBa HenpephIBHBIX (pyHKIMHA. [Ipuparienue aprymeHTa.
[Tpupamenue GyHKIUU.

10. IIpousBoanas ¢pynkuuu. Auddepenunan pynkuun. ['eomeTpudeckuii CMbICT TPOU3BO/I-
HOM. MeXaHMYeCKUI CMBICI MPOU3BOHOM.

11. Tabmuma npousBoansix. [lorsTre cnoxxHoi ¢pyHkuuu. [Ipon3BoaHas CI0XKHON (QYHKITHH.

12. Cxema uccienoBanus ¢yHkuuu. O0macth onpeaeneHus GpyHKIuu. MHOKECTBO 3Haue-
HU pyHKIMU. YeTHOCTh M HeueTHOCTh ¢yHkumu. Hymu ¢yakmmu. [IpoMexxyTku 3HaKo-
noctosiHCTBa (GyHKIUU. Bo3pactanue u yobiBanue (GyHKIUU, TPABUIO HAXOXKICHUS MPO-
MEKYTKOB MOHOTOHHOCTHU. TOYKHM 3KCTpeMyMa (YHKIUH, TIPABUIO HAXOXKICHHUS dKCTpe-
MyMOB ()yHKIIHH.

13. IlponsBoanble BBICIIMX MOPsAIKOB. PU3MUECKUN CMBICI BTOpOM npou3BoaHou. Mccneno-
BaHue QYHKIMH C TOMOUIbIO BTOPOM MPOU3BOIHOM.

14. TlepBooOpasnas. Heonpenenenusiii naTerpain. OCHOBHBIE CBOMCTBAa HEOIPEIEIIEHHOTO
UHTerpaa.

15. Tabnuiia HeoNpeIeIeHHBIX HHTETPAJIOB.

16. MeToabl MHTETPUPOBAHUS: METOJI HETIOCPEICTBEHHOTO WHTETPUPOBAHUS; METO]] 3aMEHbI
HNEPEMEHHOM (METOJI IOJICTAHOBKH ); METO/I UHTEIPUPOBAHUS 11O YaCTSIM.

17. Onpenenennsiii uaTerpait. [loHaTre MHTErpaIbHOM CyMMBI. JloCTaTOyHOE YCIIOBHUE CY-
IIECTBOBAHUS OIPEICIIEHHOT0 HHTErpaia (MHTErPUPYyEMOCTH (QYHKIINN).

18. OcHOBHBIE CBOMCTBA ONPEICICHHOI0 MHTErpaia. ['eOMeTpruueCKUil CMBICH ONPEIeICHHO-
r'o MHTErpaja.

19. MeTo1bl BRIUMCIICHUS ONpeiesieHHbIX nHTerpasioB. @opmyna Herotona-JIeiOnua.

20. 'eomeTpuueckue U GpU3HUECKUE MPUIOKEHHS ONPEICICHHOTO HHTETpaa.

21. ®yHKIMHA HECKOJIBKUX MEPEMEHHBIX. YaCTHBIE MPOU3BOIHBIE.

33.IlonsiTHe COOBITUSI U BEPOSITHOCTH COOBITUS. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSI.

Kiaccuueckoe onpeznenenue BEpOSTHOCTH.

34. Teopema cnoxxeHust BeposiTHOcTel. Teopema yMHOKEHUS BEPOSATHOCTEN.
35.Cnyuaitnas BennuuHa. JIucKkpeTHas U HeNpepbIBHAS Cy4yailHble BETMUNHBL. 3aKOH
pacrnpeneneHuss AUCKPETHOM CIIy4yaHOW BEJTMYUHBI.

36. MaremaTuueckoe OKHJAaHuEe JUCKPETHOM ClydailHOM BeIW4YUHBI. J{ucnepcus ciydaiHon
BennuuHbL. CpellHee KBaAPaTUUHOE CIIyYailHOM BEJIMUNHBI

IK3aMeHAIIMOHHEIE 3a1aHus

5x
1.Beraucnuts npeaen lim (1 +31) .
X—00 X

4_3 o3 _
2.Beruncnuts npenensi:a) lim %; 6) lim * 2+ 2x; B) lim

X—o0 2X7+x x—o00 X4 X—00 X +2x
sinl7x

sinbx °

. inb
4.Boranciuth npeaen lim 51;1 X
x—0 ¥

. 3x2+x
5.Berauciuth npenaen lim -

x—0X—2x
x2-10x+16
x-8

x%-4

3.Boeraucnuts npeaen lim
x—0

6.Bprauciuts npenen lim

x—8
7.MccnenoBats dynkimio f (x) = x5—_x6 Ha HENPEPBIBHOCTb B TOUKE X = 6.
3

8.Hccnenosats dynknuio f (x) = 3x?—x3 1 moctpouTts ee rpaduxk.
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9.BBIYMCINTD 3HAYCHHE TIPOU3BOAHOMN ClleIyonmX QYHKIHUN B TOUKE X = 4:
a) f (%) = 8x*~Inx; 6) f (x) = x> + 5x.

7
10.Haiitn nponsBoaHyto QyHKIHN i = (x4—5x2 + x) .
11x-8
2x+4 "
2x5-8

11.HaiiTi npou3BOAHYI0 QYHKIUH Y =

12.Haiitn npou3BoHy0 QyHKIHU Y = €
13.Haiiti npousBoaHyto GyHKINH iy = In (83("‘—33(2 + 2).

4—x3tf2—2xd

14.HaiiTi Heonpe1eNeHHbII HUHTErpa f X.

15.Haiiti HeonpeaeIeHHbIM HHTErpal METOIOM 3aMEHBI IEPEMEHHOMN f x2 . e* de.
16.HaiiTi HeonpeIeIeHHbII HHTErpajl METOI0M 3aMEHbI IEPEMEHHON f (6x + 11)*dx.
17.HaliTn HeonpeieIeHHbII HHTErpal METOOM 3aMEHbI IEPEMEHHOU f cos (6x—1)dx.
1 8 BBIYHCIUTD ONpEAeICHHbI HHTErPa f 8 (5x + 1) dx.

19.BpIuMcanTh ONpeeeH bl HHTErpal f (1) (x=5) xdx.

o 2 23424

20.BerauciauTh onpeaeaeHHbIN HHTETpal f 0 2 d

21.CxopocTh ABUKEHUSI TOUYKU U3MEHSIETCS 10 3aKOHY U = 5t + 4t + 2 (m/c). Haittu MyTh S,

MPOMACHHBINA TOYKOM 3a 4 ¢ OT Hayaja JBUKCHUS.

22 BeraucnuTh 00beM Tela, MOJYYCHHOTO OT BpamleHUsi (GUTyphbl, OTpaHUYCHHON JTHHHUSIMH

y :xz,y =0,x =1, x =3, Bokpyr ocu Ox.

23.BbIYuCIUTh IIOMAAb (GUIYpBI, OTPAHUYEHHON JIMHUSAMU i = X2, y=0,x=1,x=2.
24.Pabounii 00CITy’KMBaeT TpU CTaHKA. BeposATHOCTH TOTO, YTO B TEYCHUE Yaca CTAaHOK HE
TpeOyeT BHUMaHuUs pabouero, paBHa ais nepBoro cranka 0,9, st BToporo — 0,8, s Tpe-
Thero -0,85. HailTu BEpOATHOCTH TOTO, YTO B TEUEHHE Yaca XOTs Obl OJJMH CTAHOK MOTpe-
Oyet BHUMaHUA paboyero?

25.Cnyyaitnas BennurHa X paclpeielieHa Imo 3aKoHy

X1 0,5 1 1,5 2

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

Haiitn MaremMatnuyeckoe 0’KMIaHHUE CITy4allHOW BEJTMYUHBI X.
26 Cay4aitHasg BeM4uHa X pacinpesiesieHa 1Mo 3aKoHy
X1 1 3 4
pi 0,2 0,5 0,7
Haiitu qucniepcuro ciaydaitHOM BETUYUHBI X.

27115 BEIOOPKH, MPEACTABICHHOM CTaTUCTUYECKHM PSJIOM OMNPENETUTh CpeHee 3Haue-
HUE.

7 10 15 20 25
7
ni 4 6 4 2
28 /17151 BBIOOPKH, TTPEACTABICHHONW CTATUCTUYECKHUM PSJIOM OMPEIETUTh AUCIICPCHUIO.
xi 15 16 18 19
ni 1 4 5 2

29.B marasun noctynuio 30 HOBBIX TEJIEBU30POB, CPEAU KOTOPHIX S UMEIOT CKPBITHIE Jie-
dextel. Haymauy otbupaercst oquH TeneBU30p A poBepku. KakoBa BEpOSATHOCTH TOTO,
YTO OH HE UMEET CKPBITHIX 1e(eKTOB?

30./IBa paBHOCHJIBHBIX IIAXMATHUCTa UTpalOT B maxmaThl. YTO BeposiTHEE: BHIUIPATH BE
MapTUU U3 YETHIPEX WK TPU U3 1iecT ( HUYbU BO BHUMAaHHUE HE PUHUMAIOTCSA)?
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[Ikana oreHKkH 00pa30BATEIBHBIX JOCTUKCHHIMA

[TponieHT pe3ynbTaTUBHOCTH (IIPaBUIIb-
HBIX OTBETOB) 6am1 (oTMeTKa) BEepOAJIBbHBIN aHAJIOT

OrueHka ypoBHs MOATOTOBKH

90+~ 100 5 OTJIUYHO

75+ 89

XOPOIIIO

4
51+74 3 YIOBJIETBOPUTEIBHO
2

menee 50

HCYAOBJICTBOPHUTECIBHO

OneHka K-
3aMeHa

TpeGoBanus kK 3HAHUAM

«OMIAUYHO»

OrneHka «OTIMYHO» BBICTABIAETCS CTYACHTY, €CIM OH TIIIyOOKO M TPOYHO
YCBOWJI IPOrPAMMHBIN MaTepHall, NCYEPIBIBAIOLIE, TOCIEI0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €r0 M3JIaraeT, yMeeT TECHO YBSI3bIBATh TEOPHUIO C NPAKTHU-
KOH, CBOOO/IHO CITpaBIIIETCA C 3aJ]ayaMu, BOIPOCAMH U APYTUMHU BUJIAMU MIPH-
MEHEHUS 3HaHWM, IpUYEM HE 3aTPYIHSIETCS C OTBETOM IIPU BUJOU3MEHEHHH
3aJlaHuli, UCIOJb3yeT B OTBETE MarepHall MOHOTpapUuecKod IuTepaTyphl,
NPaBUIBHO OOOCHOBBIBAET MPHUHITOE PEIICHUE, BIAAEET Pa3HOCTOPOHHUMHU
HAaBBIKAMH Y IPUEMAMHU BBINOJHEHUS MPAKTUYECKUX 3a/1a4.

«xopouo»

Onenka «XOpOoHIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MAaTCpHaJl,
rpaMOTHO M MO CYHICCTBY H3JIarac€t €ro, HC AOIIyCKad CYICCTBCHHBIX HC-
TOYHOCTEH B OTBETE Ha BOIIPOC, IIPaBUJIbHO IMMPUMCHACT TCOPETUUCCKHUE I10JI0-
JKCHUA IMPU pCHICHUHN NPAKTHYCCKUX BOIIPOCOB U 3a/1a4, BJIaACCT H€06XOI[I/IMBI-
MU HaBBIKaMH M IIpUEMaMM UX BBIITIOJHCHMS].

«y008/1eme0-
PUMETLHOY

OrneHka «yJOBJIETBOPUTEILHO» BBICTABISETCS CTYJCHTY, €CIIM OH UMEET 3Ha-
HUS TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWI €r0 JETalleH, NOIyCKaeT He-
TOYHOCTH, HEJOCTATOYHO TNpaBWIbHBIE (HOPMYITUPOBKH, HAPYUICHUS JOTHYE-
CKOH IOCIIEA0BATEIBHOCTH B U3JI0KEHUH IPOrPAMMHOIO MaTe€pHalla, UCIIBIThI-
BaeT 3aTPYJHEHUS NPU BBIIOJHEHUN PAKTHIECKUX paloT.

«Heyoose-
meopumeib-
HO»

OneHka «HEeyIOBIETBOPUTEIBHO)» BBICTABISETCS CTYIEHTY, KOTOPBIN HE 3HAECT
3HAYUTEIIBHOM YacTH IPOrPAMMHOIO MaTepuasa, JIONYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMH BBINOJIHAET MpPaKTHYE-
ckue pabotel. Kak npaBuio, oleHKa «HEYJIOBIETBOPUTEIbHO» CTAaBUTCS CTY-
JIEHTaM, KOTOpbIe HE MOTYT MPOAOIIKUTH 00yueHHe 0e3 JOMOIHUTENbHBIX 3a-
HATHN 110 COOTBETCTBYIOIIEH TUCIUILINHE.
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[Tpunoxxenune

Koauduxarop (mpuMepHbIii mepedeHb) OLEHOYHBIX CPEACTB sl OLEHKH
3HAHMI, YMEHUH U YPOBHSA CHOPMHUPOBAHHOCTH KOMIIETEHIUN

No n/n
Koo oye-
HOUHO20
cpedcmea

Tun oyenounoeo
cpedcmea

Kpamkas xapakmepucmuxa oyenouno2o
cpedcmea

Ilpeocmasnenue oye-
HOYHO20 cpedcmea 8

¢onoe

1.

Jenoras W/AIn

poseBas urpa

CoBMecTHast JeATeNIbHOCT TPYMIBl 00yd4a-
IOLIUXCS ¥ MPENoAaBaTells MoJ yIpaBIeHUEM
MIpenoaaBaTels C LeIbl0 PeIeHNs yuyeOHbIX 1
podecCHOHANBHO-OPUCHTUPOBAHHBIX  3a1ad
MyTEM HUIPOBOTO MOJECIHUPOBAHMS PEATBHOMN
npobnemHoi curyanuu. [lo3Bomnser oreHH-
BaTb yMEHHE aHAJIM3MPOBATh M pEIIaTh TH-
nHYHbIe TpodeccroHaNbHbIE 331a4K

Tema (mpobiema), KOH-
HEMIHs, PO M OXKHU-
JIAeMBIH pe3yJbTar

Pa3noypoBHe-
BbIC yueOHBIE 3a-
Ja4dHu U 3aJlaHuA

PasnuyaroT 3a1auu U 3a1aHus:

a) PeNpPOYKTUBHOTO YPOBHSI, TIO3BOJISIOIINE
OLICHUBATb U JUAIrHOCTUPOBATH 3HAHUC q)aK-
THUYECKOT0 Marepuraiia (6a30Bble MOHSTHS,
ITOPUTMBI, QAKTBI) U YMEHHUE MIPABUIILHO
HCIIOJIb30BATh CHIEIMATIbHBIE TEPMUHBI U T10-
HATHS, y3HABAaHUE OOBEKTOB M3YUCHHS B paM-
Kax OMpEJENEHHOr0 pasena JUCIUILUTHHbL;
0) pEeKOHCTPYKTHBHOTO YPOBHS, TIO3BOJISIO-
M€ OIIEHNBATh U TNArHOCTUPOBATH YMEHHUS
CHHTE3MPOBATh, aHATM3UPOBATH, 0000IIATH
(hakTHUECKUI M TEOPETUUECKUI MaTepual ¢
(hopMyIHpPOBaHHNEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHHUEM IMPUYUHHO-CIICACTBECHHBIX
CBSI3CH;

B) TBOPUYECKOTO YPOBHSI, O3BOJISIOIIIE OLie-
HHUBATh U IMarHOCTUPOBATh YMEHUsI, HHTETPHU-
pOBaTh 3HAHMS Pa3INYHBIX O0JIacTeH, apry-
MEHTHUPOBATh COOCTBEHHYIO TOUKY 3pPEHHS

KomriexT pasHoypos-
HEBBIX 3aJ1a4 U 3aJ1a-
1302071

PacueTno-rpadu-
yeckas paboTa

CpenctBo NpOBEpPKH YMEHHH NPHUMEHATH MO-
Jy4eHHbIC 3HAHHA 110 3apaHee ONpeeICHHON
METOJMKE U PELICHHs 3ajad WM 3aJaHni
M0 MOJYJIIO MJIM AUCHUILIMHE B LIEJIOM.

Kommnexr 3aJaHuN
JUTS BBITTOJTHEHUS pac-
gyeTHO-Tpaduueckon
paboThI

Pedepar

IIpomykT camocTosSTeT HOM pabOTHI CTYACHTA,
MPEICTABISIOMIKN COO0 KPaTKOE H3JI0KCHHE
B MUCBMCHHOM BHJC IOJYYCHHBIX PE3YyJIbTa-
TOB TEOPETUYECKOTO aHalN3a OMNpeAeTICHHOM
TEMBI, TJie aBTOpP PacCKpHIBAeT CyTh HCCIEAY-
€MOi1 Ipo0JIeMBI, IPUBOAUT Pa3INUHBIE TOUKU
3peHus, a TaKKe COOCTBCHHBIC B3IJIS/ABI HA
Hee.

Tewmbl pedeparon

Hokmax, coobmie-

HHUC

[IpoxyKT caMoCTOSATENHHOM PabOTHI CTYICHTA,
MPEACTABILIIONIMH cOO0H ITyONMYHOE BBICTYTI-
JICHUE TI0 TIPEICTaBJICHHUIO MOIYyYSHHBIX pe-
3YJIBTATOB PEHICHHS OMPEACICHHON TEMBI.

Tembl HOKIAmOB, CO-
00IIEeHNI

Tect

CpencTBo KOHTPOJIS, HAIIPaBIEHHOE Ha MPo-
BEPKY YPOBHS OCBOCHUS KOHTPOJIUPYEMOTO
TEOPETHUYECKOr0 U MIPAKTHUECKOTO MaTepuana
MO IMIaKTHYECKUM CIMHULAM TUCIUITHHBI
WM TIpodhecCHoHaIbHOT0 MoayJisi. Cucrema
CTaHJapTU3UPOBAHHBIX 3a/1aHUM, TO3BOJISIO-
11as aBTOMaTU3UPOBATh MPOLEAYPY U3Mepe-
HUsI YPOBHSI 3HAHUH M YMEHHH 00yJaronmxcst

®doHg TecTOBBIX 3aja-
HUH
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[IpakTuueckue pa-
06oTel  (mpaxTHUe-
CKOE 3aJ[aHue)

OTO0 3amaHMsA, C TOMOLIBI0 KOTOPBIX Yy yda-
muxcst (GopMHUPYIOTCS M Pa3BHUBAIOTCSA IIpa-
BWJIBHBIC TPAKTHUYECKUE ICHCTBHS.

Buger:  HabmroncHue,
M3MepeHue, OIIBIT,
KOHCTPYHPOBaHHE U
JIp. 3aJaHUsI JJIsT TIpaK-
THYECKUX paboT

Habmronenue

Wucrpyment coopa undopmanuu ais ycra-
HOBJIEHHS (haKTOB

Iesn, 00beKTH HAOTIO-
JIeHHsI, 00pa3elr JInCTa
JUTSL (QUKCUPOBAHHSI
Pe3yNbTaToB HAOIIO-
JICHUSI

DOK3aMeH

Bxuttouaer B ce0st nepeyeHb BONPOCOB 110 Y /]

KOMIIOHOBKA BapHaH-
TOB, OUJICTBI




