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1. MHNACIIOPT
KOC no Y1 OIIIl.16 MaTemaTuka

(K00 u HazgaHue OUCYUNIUHDBL)

1.1. O01Me moJIoKeHus

KontponbsHo-onienounsie cpeactsa (KOC) npennasHadeHsl s KOHTPOJIS U
OIICHKM 00pa30BaTEIbHBIX JOCTHXKEHHM OO0YyYaronuxcsi, OCBOMBIIMX MPOTPAMMY

yueoHou nuctumuinael OITL. 16 MaTtemaTtuka

KOC BkiI04alOT KOHTPOJIbHBIE MaTepuaibl sl MPOBEACHUS TEKYLIEro
KOHTPOJISL ¥ IPOMEKYTOUHOM arTecTaniuu B (opMe KOHTPOJIBHOUM paboThl (1 cem),

sK3aMeHa (2 ceMecTp)

KOC pa3paboTtaHbl B COOTBETCTBHH C:

obOpazoBatensHol nporpammoit CITO no cneruaibHOCTH
38.02.01 DxoHOMMKA U OYXTaITEPCKUNA yUET (IT0 OTPACIISIM).
nporpammel yueonoi aucuuminasl OIL. 16 Maremaruka

1.2. Pe3y.]II>TaTbI OCBOCHHUSA JUCHMIIMHBI, NOAJCKAIIINEC IIPOBECPKE

Pe3yabTathl 00y- | HaumeHoBanue 3jieMeHTa yme- | OCHOBHBbIE MOKA3aTeJU OLEHKH pPe3yJibTa-
yeHusn (OCBOeH- | HMii/3HAHMIA TOB
HbIE YMeEHus,
YCBOCHHBIC 3HA-
HHUSA, TPaKTHYe-
CKHIl ONBbIT (IpH
HAJTHYIHMH)
V1 NPUMEHATh OCHOBHBbIE TMO- | [IpuMeHeHue cBOWCTB GYHKIUH MPHU
HSTUS ¥ CBOMCTBA (YHKIIUM | PEUICHUM 3a/1a4
OJHOW TEepeMEeHHOW mpu
pELICHHUH 3a]1a4
V2 packpbIBaTh HeompenenéH- | Borancnenue npeaenos QyHKIMA
HOCTH TIPM  BBIUUCICHUU
MpeIesioB
V3 BBIYUCIIATh  MPOU3BOJHYIO | BeluncineHne mNpou3BOJHBIX, HCCIE-
GyHKIIMM OJTHOM TepeMeH- | MJoBaHWE (PYHKIMU TIPU  MTOMOIIH
HOM, NPOU3BOJHYIO CIIOXK- | IPOU3BOJAHON HCIIOJIb30BAHUE IPHUIIO-
HOM (PYHKLIMH, UCCIIEOBATh | )KEHUS TPOU3BOJHON K HCCiel0Ba-
GYHKIUIO TpU  TOMOIIM | HUIO (DYHKIIHH
MPOU3BOJAHON W  CTPOUTH
rpaduk QyHKIMH
V4 BBIUUCIIATH  HeompenenéH- | [I[pumenenne oCHOBHBIX (OpMYI WH-
HBI MHTErpaJl METOAOM 3a- | TETPUPOBAHUS;
MEHBI [IEPEMEHHON M METO- | MCIIOJIb30BAaHUE NPWIOKEHHUS OIpe-
JIOM HWHTErPUPOBAHUSA IO | IEICHHOTO MHTErpajia K BHIYUCICHUIO
4acTAM, IPUMEHATh (HOpMY- | pa3TUYHBIX BETUYHH
ny Herotona-Jleitbuuua npu
BBIYMCIICHUU ONPEACIEHHO-
ro WHTErpaiga, BbIYUCIATH
IUTOMIA/Ib TUIOCKUX QUTYP
A BBHITIOJIHATH JIMHEIHbIE ome- | BeimonHeHue omnepauuid Hajg MaTpu-




pamuu  Hax ~ MaTpUIIAMU,
YMHOXKEHUE MATpHI], HaXO-
TUTh OOpaTHbIE MATPUIIBL,
BBIUUCIIATH 3HAYCHUE OTpe-
JIeTTATEIIEH,

pemars CJIY metonom Kpa-
Mepa, METOJIOM OOpaTHOMU
MaTpPHIIbI

aMu;

-BJIQJICHUE AJITOPUTMOM BBIYMCIIEHUSA
ONpEeACIUTENECH MEePBOro, BTOPOro HU
TPETHETO TOPSAKOB;

- pCIIeHUE CUCTEM JIMHEHHBIX YypaB-
HEHUM

Y6 BBIUUCIIATH KOJIMYECTBA pa3- | Pemenne 3amau Ha  KJaccH4YecKoe
MEILIEHUHN, TEepPEeCTaHOBOK, | OMpPEACIICHUE BEPOATHOCTH; HA OCHOB-
COUYeTaHUM ,JIPUMEHSTH | Hble TEOPEMBI CIOXKEHHS U YMHOXe-
GopMyIIbI TEOpPHH BEPOST- | HASI BEPOSITHOCTEH.
HOCTM M MaTeMaTU4YeCKOU
CTaTUCTUKU [UId PCLICHUA
SKOHOMMYECKHUX 3a7a4
NPUMEHATH (OPMYJIBI BbI- | pelIaeT SKOHOMHUYECKUE 3a/]auH
y’] YUCJICHUA mpocToro n
CJIOKHOTO TPOIIEHTOB IS
peIICHUA 3KOHOMHNYCCKHUX
3aj1au
31 OCHOBHbIE TOHSATHUA TeopHuH | - DopMyIHUPOBKA MIEPBOTO U BTOPOTO
IIPEJIEIOB 3aMey4aTesIbHOTO MPECIIOB
- Onucanue METOJI0B BHIYUCICHUS
MpeesioB B TOYKE U Ha OECKOHEYHO-
CTH
32 OCHOBHBIE TOHATHUS TeopuH | - DopmynupoBka npasui auddepen-
MPOU3BOJHOW MU €€ MPUIIO- | IUPOBAHUS U NEPEUUCTICHHUE TPOU3-
KCHHUC BOAHBIX OCHOBHBIX 3JICMCHTAPHBIX
byHKIMII
- [lepeuncnenne TabIMYHBIX UHTETPA-
JIOB
33 OCHOBHBIC TIOHATHUS TeopuH | [lepeunicnenne OCHOBHBIX (hopmyi
HEOMNpeAeNEHHOTO U OIpe- | HHTETPUPOBAHUS;
NeNEHHOTO HHTETPAJIOB 3HAET KaK MCIOJIb30BaTh MPUJIOKECHHE
OTpeeNIEHHOT0 MHTerpajia K BBIYHC-
JICHUIO Pa3JIMYHBIX BECIUMYNH
34 onpezaeneHue MW cBoiicTBa | [lepeunciienne nocneao0BaTEIbHOCTH
MaTpull, ONpEeAEeIUTENEH, JEUCTBUM MPHU PEIICHUH CUCTEM JU-
OnpeseNieHuss W TOHATHUS, | HEHHBIX ypaBHEHUH 10 GpopMyiam
otHocsimuecs k CJIY, neoO- | Kpamepa, metogom ["aycca
XOJUMBIC IJId PCIICHUA
Cl1y
35 dopmynbl  mpoctoro  u | Pemaer 3amauM ¢ HCMIONB30BaHHEM

CJIOXKHOT'O IIPOLICHTOB

hopmyn




36

OCHOBHBIC TIOHSTHS TCOPUHU
BCpOHTHOCTH n mMarematru-
YeCKOM CTAaTHCTUKU HeEoO-
XOAUMBIC OJIA peH_IeHI/ISI 9KO-
HOMHYECKHUX 3a/1a4.

JIaeT KJIACCUYECKOEe OIlpe/ieJIeHHe Be-
POSITHOCTH;

-popMyJIUPYET OCHOBHBIE TEOPEMBI
CIOXKEHUS U YMHOXXEHHSI BEPOSITHO-
CTEH;

-popMyIUpPYET 3aKOH pacrpeaeIcHus
CJIy4ailHON BEJIMYUHBI;

-3HAaeT OCHOBHbBIE MOHATUSI MAaTEMaTHU-
YECKOW CTATUCTUKH, TPYIIHUPYET CTa-
TUCTUYECKHE JIAHHbIE
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1.3. PacnipenesieHue oneHMBAHUA Pe3yJbTATOB 00y4eHHS 10 BUIAM KOHTPOJISI

Koa u HamMeHOBaHHe 3JIeMEHTA Buapbl arTecTanuu

YMEHUIl WK 3HAHUI

Texywut koHmpoaw

Ilpomesxcymounas
ammecmayus

VY 1-npuMeHSITh OCHOBHBIE OHSATHS U
CBOMCTBA (PYHKIIMU OJHOM TEPEMEH-
HOH IpH pelIeHuu 3a1a4

TECTUPOBAHHUEC, OLICHKA
BBIITOJIHCHUSA ITPAKTH-
YECKOI'o 3aHATUA

1 ceM. — KOHTp.
pab., 2 cem. — K-
3aMeH

V2-packpbiBaTh HEONpeAEIEHHOCTU
IIPY BBIYKMCIICHUU MPEEIIOB

TECTUPOBAHHNEC, OLICHKA
BBIITOJTHCHUA MMPAKTH-
YCCKOI'O 3aHATHUA

1 cem. — KOHTp.
pab., 2 cem. — 3K~
3aMeH

V3-BBIUUCIIATh TPOU3BOJIHYIO (PYHK-
IUH OJHOW MEPEMEHHOW, MPOU3BOI-
HYIO CJIO)KHOM (YHKIMH, HCCIEN0-
BaTh (DYHKIHMIO TIPU TIOMOIIM TTPOU3-
BOJIHOW U CTPOUTH rpaduk GyHKIUU

TCCTUPOBAHHUC, OLICHKA
BBIITOJIHCHHUSA IIPAKTH-
YCCKOI'O 3aHATHA

1 cem. — KOHTp.
pab., 2 cem. — K-
3aMeH

VY4-BbrunciaTh HEOIIPENCIEHHBIN
WHTErpaJl METOJOM 3aMEHbI Iepe-
MEHHOH U METOZOM UHTETPUPOBAHUSA
[0 YacTsAM, MPUMEHITh (GOopMyIy
HeroTona-JIeiiOnuma npu BbrYucie-
HUU OIPEAEIIEHHOIO MHTETpaa, BbI-
YUCIIATh IUIOIIAb MIIOCKUX PUryp

TECTUPOBAHUEC, OLICHKA
BBIITOJTHCHHUA IIPAKTH-
YCCKOI'o 3aHATHA

1 cem. — KOHTp.
pab., 2 cem. — K-
3aMeH

Y 5-BBINOIHATH JIMHEHHBIE ONEPALUU
HaJ, MaTpUIlaMHU, YMHOXCEHHE Mart-
pHIl, HAXOIUTHh OOpaTHBIE MATPHIIBL,
BBIYMCIIATh 3HAYECHHE  ONpEeIn-
TEJeH,

pemats CJIY wmeromom Kpamepa,
METOJIOM 0OpaTHOW MaTpPHIIbI

TECTUPOBAHUEC, OLICHKA
BBITITOJIHCHUSA ITPAKTH-
YECKOI'o 3aHATUA

2 CeM. — DK3aMeEH

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

TECTUPOBAHUEC, OLICHKA
BBIITOJIHCHUSA ITPAKTH-
YECKOI'o 3aHATUA

2 CEM. — DK3aMeH

V7-npuMeHATh (POPMYIIBI BBIYHCIIE-
HUS TPOCTOTO U CIIOKHOTO IIPOLICH-
TOB Il pELICHUS SKOHOMHYECKHUX
3a1a4

TECTUPOBAHUEC, OLICHKA
BBIITOJIHCHUSA IMTPAKTH-
YECKOI'o 3aHATUA

2 CeM. — DK3aMeH

31-0CHOBHBIE TIOHATHS TEOPUU Mpe-
JIEJIOB

VY CTHBINM Onpoc TeCTU-
pOBaHUE, OLICHKA BbI-
MOJIHEHUS IPaKTHYe-

1 ceM. — KOHTp.
pab., 2 cem. — 3k-
3aMeH




CKOT'O 3aHATHA

32-0CHOBHBIE  IOHSATHSI  TEOpUU
MPOU3BOJAHON U €€ MPUIIOKEHUE

Y CTHBIH OIIPOC TECTH-
pOBaHMeE, OLICHKA BBI-
IIOJIHEHUS TIPAKTUYE-
CKOT'O 3aHATUS

1 ceM. — KOHTp.
pab., 2 cem. — IK-
3aMeH

33-0CHOBHBIE  MOHSATHS  TEOpUU
HEONPEEIIEHHOTO M ONPEAEIEHHOTO
MHTETPajoB

Y CTHBIN OIPOC TECTH-
pOBaHMeE, OLICHKA BBI-
IIOJIHEHMS TIPAKTUYE-
CKOT'O 3aHATUS

1 ceM. — KOHTp.
pab., 2 cem. — IK-
3aMeH

34-onpeneneHue M CBOICTBAa Mart-
pHII, OTIPEICTUTEIICH,

ONpeIeNICHUs] U TTOHSTHUS, OTHOCSIIIH-
eca k CJIY, HeoOXoaumbie aJIs pe-
HICHUS

CJ1y

YCTHBIN OIPOC, TECTU-
pOBaHUE, OLICHKA BbI-
MTOJIHEHMS TIPAKTUYE-
CKOI'O 3aHATHUSA

2 CeM. — DK3aMeH

35-bopMyIibl POCTOTO U CIIOKHOTO
MIPOLICHTOB

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

2 CeM. — DK3aMeH

36-0CHOBHBIC TTOHITHS TCOpHUU BECPO-
SITHOCTH U MaTEeMaTHYSCKOM CTaTH-
CTUKH HCO6XO)II/IMLIC AJI pCHICHUA
OKOHOMHWYCCKUX 3aJa4.

YCTHBIH OIPOC, TECTU-
pOBaHUE, OIICHKA BbI-
MOJIHEHUS TIPaKTHYe-
CKOT'O 3aHSTHS

2 CeM. — DK3aMeH




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.

Tema 1.2 [Ipenenst u HENPEPHIBHOCTH PYHK-
LIUH

6,7

Tema 1.3 [TpousBoHas u €€ NPUIIOKEHUE

Tema 1.4 Heonpenen€Huplii HHTETpai

Tewma 1.5 OnpenenéHHblil HHTErpa

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.
[IpakTrueckast pabota mpeaHa3zHAUYeHa JIJIsl meKyue20 KOHmMpoJisi U OLEHKU
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 KOHTHHIeHT aTTecTyeMbIX: (cmydenmsi I Kypca).
2.3 ®opma u ycJI0BHS ATTECTANMU: TEKYIINI KOHTPOJIb MPOXOJUT B BUIE

BBINOJIHEHUS 33JJaHUI ITPAKTUYECKON

paboThI

(ATtTectauus npoBoauTcs B (popme 3k3aMeHa (1 ceMecTp) 1o 3aBepLICHUIO

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.

2.5PexkomenayeMasi JIMTepaTypa il pa3pad0TKH OLEHOYHBIX CPEACTB U
NOATOTOBKH, 00Yy4aIOIIMXCH K ATTECTALMH.

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

Martematuka. IJ€MEHTHI BHICIIIEH MAaTEMATUKH :
yaeOHuK : B 2 Tomax. Tom 1/ B. B. bapaymkus,
A. A. IIpokodneB. — Mocksa : KYPC : TH-
DOPA-M, 2024. — 304 c. — (Cpennee npodec-
CHOHAJIbHOE 00pa30BaHue).

m.ru/catalog/pr

oduct/2135282

['eometpus. 11 knacc. YrimyOneHHbINH YPOBEHbD :
yaeOHuk / A. I'. Mep3mnsk, Jl. A. HomupoBckuii,
B. M. ITonsikos ; noa. pen. B. A. Ilononsckoro. -
8-e u3n., crep. - Mocksa : [Ipocsenienue, 2024. -
257 c.

bapaymkus, B. B. o1 https://znaniu
MartemaTtuka. IJ€MEHTHI BBICIIIEH MAaTEMAaTHUKH : m.ru/catalog/pr
yueOHuK : B 2 Tomax. Tom 2 / B. B. bapnymikus, oduct/2145214
A. A. ITIpokodreB. — Mocksa : KYPC : UH-

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. — 272 c.

Mepansik, A. T non https://znaniu

m.ru/catalog/pr|

oduct/2177537

3. BAPUAHTHI OHEHOYHBIX CPE/ICTB

IIpakTHyeckas padora
no Teme «Haxoxaenue npenena QyHKIUN.

0
IIe.m,: q)OpMI/IPOBaTL YMCEHUA BbIYUCIICHUSA MIPEACITIOB, PACKPBITHUA HCOIIPCACICHHOCTH BUA (—)

IMyTCM Pa3JI0KCHUA Ha MHOXUTCIIN, OMIPCACIICHUSA HCIPCPBIBHOCTU q)yHKI_[I/II/I

Ilopsinok BbINOJIHEHHUS PadOTHI:

1 PaccMoTpeTh TeOpeTUUECKUIA MaTepHal O TEME U TPUMEPHI PEIICHUS 3a1a4.

0

2 Pemmte caMocCTOSITENbHYIO paboTy, BHIMONHMB 10 3amaHuMii COOTBETCTBYIOLIETO BapHaHTA.

OdopMuts noipoOHOE pelieHrne MUCbMEHHO B TETPAAH C yKa3aHUEM OTBETOB.

3 OTBETUTh NUCHMEHHO Ha KOHTPOJIbHBIE BOIIPOCHI.

KpaTkue Teopernyeckue cBegeHHs 10 paccMaTpuBaeMoil mpodjeMe, 0CHOB-

Hble XapaKTePHCTHUKH 10 COAeP:KAHUIO MPAKTHYECKOH padoThI:

Onpenenenue. Yucno A Ha3bIBaeTCs npenenomM QyHKIuM y=f(x) mpu X, crpems-
ieMces K x, (B TOUKex,), €CIIU 71 JIF00O0Tro MOJIOKUTEIBHOI0 YHCIa € HallieTcs Takoe 1o-

JIOXKHUTEIBHOE 9UCIO &, uTo |f (x) —A| < &, KaK TOIBKO 0 < |x—x | <.

Ob6o3nauenue: lim f(x) = A.

x—>x0

Onpenenenne. Oynkuusa y=f(x) Ha3pIBaeTCa OECKOHEYHO MAJIOMl TpH X, CTpe-

MsIIEMCS K x (B TOUKex), ecinu  lim f (x)
x—>x0

=0.
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. tex .
caencteus lim % =1, lim

4

Onpenenenue. Oynknus y=f(x) Ha3pIBaeTCs OECKOHEYHO OOJBIION TPH X, CTpe-
MSIIIEMCS K x,, (B TOUKEXx,)), €CIH JUISl JTF000T0 TOJIOKUTEIBHOTO yrciaa M HalIeTcs Takoe
TOJIOKHUTENBHOE YACIIO 8, 9TO | f (¥)| > M, Kak TonbKo 0 < |[x—xg| <.

Ob6o3nauenue: lim f(x) = .

x—>x0
Onpenenenne. Oynkuus y=f(x), 3ananHas Ha BCeil YUCIOBON NPSMOM, Ha3bIBa-
eTcsl OECKOHEYHO OOJIBIION TIPH X, CTPEMSIIEMCS K o0), €CIU I JI000TO MOJIOKHUTEb-
HOTO ynciia M HaizieTcst Takoe MoJIoKUTENbHOE yicio T, 9To |f (x)| > M, KaK TOJNBKO |x| >
T.
Ob6o3nauenue: lim f(x) = co.

X—00

OCHOBHBIE TEOPEMbI 0 Mpe/IesIax:
I lim (f(x) £g(x0) = lim f(x) = lim g(x).

X—UCO x—>.7(O X—)XO
2 lim (f(x)-¢(x) = lim f(x)- lim g(x).

x—>x0 x—)xO X—?XO
3 lim kf (x) =k lim f(x).

x—>x0 x—>x0

I lim f(x)
. i _XHXO

4xli”;0g(x) = Tlim g

x—>x0

B HpOCTefIIHI/IX ClIy4dasaX BBIYHCIICHHUEC MPEACiia (i)}’HKIII/II/I CBOJHUTCA K IMOJCTAaHOB-
KC B q)YHKI_[I/II-O, CTOAINYIO IMOJ 3HAKOM IIpEaciia, NpCACJIbHOI0 3HAYCHUA apryMCHTA. Ho
JOBOJIBHO 4YaCTO TakKasd HOACTAaHOBKA MNPCACIBHOI0 3HAYCHUA aprymeHTa HNPUBOIHT K

HEOMpPE/ICICHHBIM 3HAYCHUSIM BHJIA! (g), (g), (0-00), (c0—00), (1%°,(0]0), (c0|0). Otsic-

KaHUE IpeJieNa B 9TUX CilydasX, Ha3blBalOT pacKpbITUEM HeolpeaeneHHocTel. s pac-
KPBITHS HEONpeIesIeHHOCTEeH MPeoOpa3yloT BhIPAKEHUE, CTOSIIEE MO/ 3HAKOM Ipejerna,
3aTeM MCIOJIB3YIOT TEOPEMBI O MPEJIETIaX, 3aMEYaTENbHbIE PEIEIBL.

IepBbiii 3aMeyaTeabHbI pexe: [im % =1.

) x—0
arcsinx _ 1, lim arctgx -1

x—0 x—0 x—0

1 x
Bropoii 3ameyarenbHbIi npene: lim (1 +x)* =e unu lim (1 +%) =e.

x—0 xX—00

Ipumep 1. Beruuciuts  lim (2x-1).

x—3

Pemenue. IloacraBnsem B (yHKIUIO y =2x-1NpeAenbHOE 3HAUCHHUS apryMEHTa
x=3, noay4uM lim (2x-1) =2-3-1 =5.

x—3

OtBerT: 5.

2_ —
Hpumep 2. Beruncnuts lim “=21
x—-1 x-1

2
Pemenue. IloacraBisieM B pyHKLUIO y —x"-10x-11

2., [IPE/ICIIbHOE SHAYCHHS apryMeH-

Ta X:-l, HOJIy‘II/IM(%). HGO6XOILI/IMO Pa3JI0XKUTh YUCIIUTCIIb U 3HAMCHATCJIb HA MHOKHUTC-

JTH, UCTIONB3Yys (HOPMYIIBI COKPALIEHHOTO YMHOKEHHS, NPABHIIO Pa3I0kKeHUs KBaJApaTHO-
ro TpexwieHa Ha MHOXUTEMH (ax? +bx +c =a(x-x;) (x-x,) raex; x, - KOPHH KBaJpaTHOro

TpEX4JIeHa), METOJ] TPYNITUPOBKHU. PerieHue 3anucriBaoT B BU/IE:
lim (x-11) (x+1)  lim (x=11)

lim x2_10x—11 _ (Q) _x=- _ x>l _ __12 -6
-1 x2-1 0 (-D(x+1 (x-1) -2 7
Coxkpaienue Ha (x+1) BO3MOXKHO, Tak KaKk OHO HE paBHO HYJIIO, a JINLIb CTPEMUT-

s K HYJTIO.
OrtBerT: 6.



3—V5+x

IIpumep 3. Boruncouts lim
x—4 x°=16
Pemenue. IloxacraBnseM B QyHKIMIO y = 3’2‘ X npenesbHOE 3HAYECHHUS apryMeHTa
x“-16

x=4, HOJ‘IY‘II/IM(%). UtoObl 130aBUTHCS OT HEONPEIEICHHOCTH, Ha/I0 (PYHKLHUIO YMHOXHUTh
Ha eIMHUILY, IPEJCTaBUB €€ B BHJIE APOOH, CONMPSHKEHHON K BBIPAXKEHUIO, COJIEpKaIIEMy

KOpeHb 3—V5 + x. 3anuIeM perieHne

3-\5+x 3+y5+x _

limw — (9) = lim
-4 x2-16 0/ o4 x2-16 3445+ x

lim 325 + x2 _ lim 4—x _
=4 (x|2-16) (3 5+ x) x4 (x-4) (x + 4) (3 5+ x)

lim -1 e
x4 (x +4) (3 + \/ﬁ) 86 48
Ortgert: -1/48.
IIpumep 4. Boruncnutsb xli)nzo 352;72:763;-31'

2
Pemenue. HO,Z[CTaBJ'IHeM B (I)yHKL[I/IIO y= 23"+7"+3npe;[eanoe 3HA4YCHHUA apryMCHTa
x7-16x+1

X— 00 , nonquM(g). YroObl M30aBUTHCS OT HEOIPEACIIEHHOCTH, HAJ0 B YUCIUTENE H
3HaMeHaTese BBIHECTH MHOXKUTEIb, COJIEPKAIINN MAaKCUMAIIbHYIO CTEIIEHb EPEMEHHO.

3anuiieM perieHue
2
) 3(2¢° x 3 2,.1.3
. 2x*+x+3 x x3 x8 R
lim 3 = = lim 6 1°
x—oo X =16x + 1 x—>oox3 ﬁ_l‘i l x—>c>ol_72+i3
3,3 3 x° x
o 07040 _ 0/
toeo 1-0+0 1
OrtBert: 0.
x5+7

IMpumep 5. Beruucnuts lim

rsoo b3 4248

5
Perrenue. HO,Z[CTaBJ'IHeM B Q)YHKL[I/II-O y= §7+7 InpeaAcCIbHOC 3HAUYCHUA apryMCHTA
4x°+2x+8

X— 00 , HOJ'Iy‘lI/IM(z). YTto0bl M30aBUTLCS OT HCOIMIPCACICHHOCTH, HA10 B YHCIUTCIIC U
3HaMCHATCJIC BBIHCCTH MHOXXHTCIIb, conep;xaumﬁ MaKCUMAJIbHYIO CTCIICHb HepeMeHHOﬁ.

3anuiuem peuieHue
5
5 (x 7 )

. O +7

lzm—3 .= lim =

x—oodx’ +2x + 8 x—>oox5 x73+27x+7
x5 x5 X5

1+L

i x> 1401
1,2 .8 040400
x2 x4 x5

=00

OTBeET: co.

Onpeaenenne. Pynkuusa y=f(X) Ha3pIBaeTCs HENPEPHIBHOW B TOUYKEX,, €CIU OHA
orpeziesieHa B OTOW TOYKE M CYIIECTBYET KOHEUHBIN mpeen QYHKIMH B 3TOH TOYKE, paB-
HBII 3HAUYEeHUIO QYHKIIMU B 3TOM Touke: lim f(x) = f (xo) .Touka, B KOTOpO# (hyHKIHS HE

x—>x0

SABJIACTCA HerepBIBHOﬁ, Ha3bIBACTCS TOUKOM pa3phbIBa.
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Ecnmu ¢pynkums y=f(x) HenpepbsIBHA B KaXKI0H TOUKEe MHTEpBaa (a, b), To oHa He-
npepbIBHA Ha 3TOM MHTepBane (Pucynok 1).

-~

¥

y= 3

;X\

Pucynoxk 1. I'paduku HenpepbIBHOM 1 pa3phIBHON (PyHKITHIA

IIpumep 6. Paccmorpum QyHKIHIO
X%+ 1npux <0,
f(x) =92x+1npu0 <x <2,
X—-2npux > 2.

W BBIIIOJIHAM €€ UEepPTEXK.

Crtpoum rpaduk:
1) Ha nmomyunTepsaine (-o; 0] ueprum dparment napabonst f (x) = x%+1,
2) na unrepsaie (0; 2) — orpesok npsimoit f(x) =1+ 2x,
3) Ha momyuHTepBale [2; +0) — npsaMyto f (x) = x-2.

IIpu 5Tom B cuiy HepaBeHeTBa X < (0 3Hauenuef (0) ompeneneHo mis KBagpa-
TH4HOH pynKuuu f(X) = x*>+1, U B CHIy HepPaBEHCTBA X > 2, 3HAYCHNUE f(2) ompe-
neneHo st muHelHod pynkuun  f (x) = x—2 (Pucynok 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



8

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.
3ajanue:
I BapuanTt IT Bapuant
1. UccnenoBaTh Ha SKCTpeMyM (DYHKITHIO:
y=xk-1» vy =2xt - 2¥F

2. OnpenenuTb 3KCTPEMYMBbI

2. Onpenenuts sxcrpemym pynxuuu f 0 = VX7 4
byHKIMHA fod=vx*

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+?ﬁ B)y=x+¥1—’
') TAKOM HET. ') TAKOM HET.

IlopsA10K BBINOJHEHUSA:

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

OTBETUTH HA BOMPOCHI.

BrimmoaHUTE 3aMaHUS.

IToAroToBUTH OTYET.

A

ConepkaHue oTyeTa:
HasBanue npaktuueckoit padoTHI.

YyeOHast 1eIb.
Pemenue 3amanuii mpakTHYECKOM pabOTHI.
OTBeTHl HAa BONPOCHI 1JIs1 3aKPETUICHHS] TEOPETUUECKOT0 MaTepHuaia.

Ilpaxmuueckasa paboma
Tema: «Haxoxaenne HeonpeaeJeHHbIX HHTErPaji0B METOIOM 3aMeHbI NepeMeH-
HOM M 10 YaCTAM»
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Llesib: coBEpIICHCTBOBAaHUE YMEHHUH HAXOJUTh HEOMpPEIeCHHBIE HHTETPAIbl METO-
JIOM 3aMEHbI TIEPEMEHHOIN M IO YacTsM, COBEPIICHCTBOBAaHWE YMEHHH NPOBEPATH ICH-
CTBHE MHTETPUPOBAHUS TU(PEpEeHITPOBAHNEM.

MeToauyeckne yKazaHus Uil IPAKTHYECKOI padoThI
TeopeTnueckue cBeieHust
He(eooépamau dyukyuu. Heonpeoenennwlit unmezpan

OyHKIUA , OIIpelieTieHHas Ha MHTEepBaJie \ ~ /, Ha3bIBAETCS nepeooobpas-
. X y a
Hou I (I)YHKHI/II/I f( OIPCACIICHHOU Ha TOM K€ HHTCPBAJIC i , €CIIN
Fe{x)=f(x)
F{x f (x)
Ecmu — mepBooOpa3Has sl QyHKIHH , TO Jro0ast 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)
Heonpeodenennvim unmezpanom ot (GpyHKINN f ( Ha3bIBACTCSl COBOKYITHOCTH
BCEX MEpBOOOpa3HbIX s 3Tol (GyHKUMU. OO03HAUAETCS] HEONPEAeIEHHBIN WHTe-Tpa:

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

Omnepanys HaxoXXACHUN MEepBOOOPA3HOM Ui AaHHOW (DYHKUUHU HA3BIBACTCS UH-
mezpuposanuem. VInTerpupoBanue sApiserca oOpaTHol onepanueil k auddepenunpona-

| ((‘)f(x)dx)t:f(x>.

Ji1st IpoBepKY MPAaBUIIBHOCTH BBIIOJHEHHOTO MHTETPUPOBAHUS HEOOXOIMMO IPO-
g depeHIpoBaTh pe3yJbTaT UHTEIPUPOBAHUS M CPABHUTH MOJYUYEHHYIO (DYHKIHIO C
MOABIHTErPAJILHOM.

CBoiicTBa HEOIpeIeJICHHOI0 HHTerpaa:

1. (‘Of(x)dx}:f(x); d oy (x)dx =1 (x)dx;
, OFF (¥)=F (x)+C:
dcf(x)dx :kbf(x)dX, k — const;

3.
4. df(X)+g<x))dx :‘Of(x)dx+ (‘g(x)dx.
Tabnuya ocHoHbIX UHMEZPATIOE
L Pdu =C;  C =const; N &yfu =u +C;

.« a _ua+1 . 3 <du —y c-
3.Otdu_a+1+c’ a’-k a‘O\/_; Ju +C;
5 <t + C: v =
. O, =Inu|+ C; . o du — +C;

O'du =e" +C; ; Gosudu =sinu +C,;
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\

du

5 Oinudu =- cosu +C;

9 ~cos‘u
O— du t C O — du =arcsin— + C;
=-ctgu +C(C; - - )
10. sin’u s 11. va’ - u? a
5 / du 1
=In u+ u2 iaz + C, 07‘ u =—arct Z +C:
12. Vu’ +a’ 13. u'+a> a ga ’
du 1 . |u-a du u
(‘)7 =—1In +C; O—‘ =Injtg—|+ C;
14, u'-a 2a |u+a 15, sinu g2
O—— =Injtg c=+—1+C; .
L6, cosu s & 43 . Oygu du =- In|cosu|+ C;

. Cytgudu =In|sinu|+ C.

Kaxnas n3 npuBeneHHbIX B Tabnuie (GopMysl CIpaBeanBa Ha MPOMEXKYTKE, HE
coJieprKallleM TOYEK pa3pbIBa MOABIHTErpalibHON (QyHKUIMHU. BblUnciieHne WHTErpaioB C
HCIIOJIB30BaHHUEM Ta6JII/ILU:I U OCHOBHBIX CBOMCTB HAa3BIBAIOT HCMMOCPCACTBCHHBIM HWHTC-
TPUPOBAHUEM.

Memoo 3amensvt nepemeHnnoil

Teopema 1. Ilycth x =] (1) MOHOTOHHAsI, HempepblBHO nudpdepeHupyemas
¢byHKIMSA, TOTAA

O (¥)dx =¢f (1)) Co)e. "
O (0 )dt =F(D)+C, & (dx =F(y (x)+C,

[Ipu sToMm, ecnu
X | (¢
rae y (x)_ ¢byHK1MsA, oOpaTHas J( )
®opmyna (1) Ha3pIBaeTCS opmynol 3ameHvl nepemerHol B HEONPEeTICHHOM
UHTErpare.
Aneopumm 3amenvt nepemeHHou:

1) Ces3aTh cTapylo MepeMeHHYI0 MHTErpHpoBaHHs X ¢ HOBOi mepemenHoi £ ¢ momo-
x =) (1)
LIBIO 3aMEHBI .

y dx =j «t)dt

2) Haiitu cBs3p Mexay auddepeHnnaniamu ) &) .

3) [lepeliTu mo/x 3HAKOM MHTETpajia K HOBOH NEPEMEHHOM.

4) IlpouHTErprUpOBaTH M B TOJIYYCHHOW MEPBOOOPA3HON BEPHYTHCSA K CTApPO MEepeMeH-

. r=y(x).
HOM, MOJICTaBUB y (x)
Ilpumep . IlpouHTErprUpOBATH MOAXOASIIEH 3aMEHOMN TEPEMEHHOM.

a) Cyosdxdx; 6) ¢y dx; 6)(y(2- x7) 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 HCOIIPCACICHHBIC NHTCTPAJIbl MCTOJAOM HECIIOCPCACTBCHHOI'O MHTCIPUPOBAHUA (I[J'IFI Ne 1-
5).

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

& 1 1 ©

~ + Hx o, dx
4_C§COS2X R T

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

d8x- 4)3dx' c‘§x4+5x- 3 x.
1 2

dx +5 )cos xdx

Haiitn HeonpeneIeHHBIN HHTETPal METOIOM UHTEIPUPOBAHUS 110 YACTAM:

Bapuanr 2

Haiitu HCOIIPCACICHHBIC HMHTCTPAJIbl MCTOJAOM HCIIOCPCACTBCHHOI'O MHTCIPHUPOBAHUA (I[J'ISI NQ 1-
5).

X7 =3x7 +2x°
=2 1 &, . dx
X O ——
cgl+x sinxg V4-9x7

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

\ . 18x* -3 B
d7x+5) dx. Oy 3x+8dx, O ' dx.

dx - 2)sin xdx

Haiiti HeonpeneIeHHBIN HHTETPal METOIOM UHTETPUPOBAHUS 110 YACTAM:

IIpakTnyeckas padora
«Pelienne cucTeM JIUHEHHBIX YPaBHEHUN TpeThero nopsiaka meroaom Kpamepa»

lesn padoTbI:
®  pacmuMpHTh IpejcTaBieHue o Mmeroaax pemenus CJIY u orpadorars anroputm pemenus CJIY
metosoM Kpamepa;
®  pa3BUBATH JOTMYECKOE MBIIUICHUE CTYACHTOB, YMEHHUE HAXOAUTh PALlMOHAIIBHOE PELICHUE
3a/1a4u;
®  BOCHUTBIBATH Y CTYJIEHTOB aKKypaTHOCTb U KYJIbTypy MMCbMEHHON MaTeMaTUYECKON peun IIpH
0(OpMIIEHUN UMHU CBOETO PEIICHHS.

Pemure cuctemy ypaBHeHuii mo Qopmymam Kpamepa
BAPUAHT 1 BAPUAHT 2
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{5x +y-3z =-2;{4x + 3y + 2z = 16; 1) {8x-2y +z =10;{x + 5y-2z = -15;
1) 2) {2x-3y+z=-3;{x+5y-z=-1;
{2x-y+2z =-3;{x +2y—z =4
2) 3) {2x—y+2z=2;{3x+2y+2z =-2;
{x+2y+3z=5{2x-y-z=1; ey { ’
3)

IIpakTyeckas padora
Pemienue cucrem JIMHEHHBIX YPABHEHHUH € IOMOLIBIO 00PaTHOM MAaTPHULBI
Ileab: HaydnuThCA peliaTb CUCTEMBI JIMHEHHBIX YPABHEHUM C IPUMEHEHUEM Mart-
PHUYHOIO METO/1A.
B MarpuyHOM MeTOz€ pelieHHs] CUCTEM JIMHEHHBIX anredpanyeckux ypaBHEHHM

BUIA:
{u11x1 tadpXy + .o+ aq,X, = bl,{a21xl T AdypXy+ ... +dy, X, = bz,{ ...........................................
411 a1 A1n
. _ | 421 4 e Oy
KOTOpbIe B MaTpu4yHOH (hopMme 3ammchiBatoTcsi kKak A-X = B, rne A = -
anl anz am
X1
X2
OCHOBHAsi MaTpuIla CUCTEMBI, X = - MaTpHIa-CTOJIOEI] HEM3BECTHBIX IMEPEMEHHBIX, B =
x?’l

by

by
- MaTpHULa CBOOOIHBIX YJICHOB.

by

Pemenne cucteMbl TMHEWHBIX anreOpanyecKux ypaBHEHUH MAaTPUYHBIM METOJIOM
onpezensercs o Gopmyne X = Al - B, T.e. peleHne HAXOAUTCSA C MOMOLILIO 0OPATHOMN
Marpuipt Al
Bapuanr 1
1. PeummuTh cucTteMy JIMHEWHBIX YPAaBHEHUU TPETHETO MOPSIAKA MATPUUHBIM METOOM.

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,
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Bapuanr 2
1. PemmTh cHCTEMY JIMHENHBIX YPABHEHUHN TPETHETO MOPAAKA MATPUUHBEIM METOIOM.
(Bx+y+z=2{5x+3y+22=-1,6){x +y—2=2,{-4x+3y-2=3, B

a)
{x+y-2z =3,{4x +5y + 4z =-3,

KoHnTpoJibHBIE BONIPOCHI
3anuiuuTe cUCTEMY JIMHEHHBIX anreOpanyeckux ypaBHEHUI B MAaTpUUHON 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
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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
Tema: PerieHune 5KOHOMUYECKUX 3aJlad C TPUMEHEHUEM MATPHUIl U CUCTEM JIMHEWHBIX ypaBHE-
HUM «Pemenue cuctem JMHEHWHBIX ypaBHEHMU. PeneHne skoHOMUYECKUX 3a1ad MetosioM Kpa-
Mepa, metoJoM ['aycca
ean padoThl: HAYUYNUTHCS peIIaTh SKOHOMUYECKHE 3a1aun MeToaoM Kpamepa, metogom ["ayc-
ca, BBIYHCIIATH CE0ECTOMMOCTh MPOAYKIIMH C TIOMOIIBIO OOPAaTHOW MaTPHIIHI.

TeopeTnyeckas 4acThb
Meton Kpamepa.
[Ipumep 1. Pemnth cucteMy JTuHEMHBIX ypaBHeHUH MeTo0M Kpamepa:

2X+3y+z=2
3x+2y+z=5.
Sx-y+z=12
Haitnem onpenenurens CUCTEMBI
2 3 1
A=3 2 1=4-3+15-10+2-9=-1
5 -1 1
Tak kak A = =1 # 0, cucrema UMeeT €IMHCTBEHHOE PEIICHUE, KOTOPOE OMPEACIISICTCS 110

Al A2 A3
dopmymam Kpamepa: x ===,y =5, z="°¢

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

303 1 |r 3 i
Ay=lf 2 =3 -1 f(=-12+l=-2 = x=—1=3
12 -1 1| (& -4 & )
702 P
H
A.=[3 5 Y=01 3 Dzlﬂ—qzl:b}’:—i:—l
£ 1201 3 100
* 3 7 I i3
- . R i 38 . . _1
13=3 ? il=[t3 29=i—1}-{—1j ! . =17 -2 -13 -3 =461 -3 =-1=27r=__=1.
< -1 12| |5 -1 12 S -1

OtBer: x=2,y=-1,z=1.
Meron lNaycca.
Merton I'aycca, Ha3pIBaeMblii TaKK€ METOJOM IOCIEAOBATEIBHOTO UCKIIOUYECHUS HEU3BECTHBIX,
cocTouT B crieayrouieM. [Ipu momomu 3rneMeHTapHBIX MPeoOpa3oBaHUN CUCTEMY JIMHEHHBIX
ypaBHEHUH MPUBOJAT K TAKOMY BH]Y, YTOOBI €€ MaTpuiia u3 Kod)PuImeHToB oKa3anach Tpare-
HHMEeBUAHON (TO JKe camoe, YTO TPEYroJIbHOM WM CTYNeH4YATOoH) WM O0JM3KO0H K Tpameunu-
eBHIHOM (mpsaMoii xox metoaa I"aycca)
[Ipumep 2. Pemmuth cucteMy TUHEHHBIX YpaBHEHHM, TPUMEHsIsl 0OpaTHBIN X0 MeToaa ["aycca:
Tyt gi=bH
y+2z=8
F=i

Pemenue. B nanHoi TpanenyueBuHON CUCTEME IEPEMEHHAs Z OAHO3HAYHO HAXOJAUTCS U3 Tpe-
Thero ypaBHeHus. [loacTaBisieM e€ 3HaueHHE BO BTOPOE YpaBHEHUE U TOJy4aeM 3HAYEHUE Tepe-
MEHOH y:
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y+ho=5

y=2

Teneps HaM U3BECTHBI 3HAYCHHUS YKE ABYX IIEPEMEHHBIX - Z U Y. [loacTaBisiem ux B nepsoe
YPaBHEHUE U I0JIy4acM 3HaYCHUE NIEPEMEHHOM X:

i+2+3=6

x=1

Takum 00pa3om, MOTYUUITH PEIICHUE CUCTEMbl ypaBHEHUI:

[x:l; g 2:3)

[Ipumep 3. Ilpennpustue BblIyckaeT mpoaykuutoo Tpex BuaoB: P,P,,P;u ucnonb3yer ceipbe
JBYX TUIOB: S| U S,. HopMBI pacxo/a cbIpbsi XapaKTEpU3YIOTCsS MaTpULIEH

2 3

A= (5 2 |, rae xaxaplid anemenT a;j (1=1,2,3; j=1,2) nokaspIBaeT, CKOJIBKO €JMHUI TPOTYKIINH
1 4

J- THIIa PacXoAyeTcs Ha MPOM3BOJICTBA CAMHMIIBI MPOAYKIUH i-r0 Buaa. [lmaH BeImycka MpoayK-

1y 3agad Matpunei-crpokoit C=(100 80 130), cToMMOCTb €IMHUIBI KKIO0TO THUIIA CHIPbS (IEH.

€1.) — MaTPHIICH-CTONOIIOM

B=(30)

50
Onpez[eJme 3aTpaTbl CbIPbA, HCO6XO,Z[I/IMBIC I IJIAaHOBOI'O BBIITYCKA IPOAYKIUHU, U 06H_[y1-0
CTOUMOCTD CBhIPbA.

Pemenue. 3arpatel 1 —To chipbs coctaBisitor S;=2-100+5-80+1-130=730 ex., noatomy maTpuua-
CTpPOKa 3aTpart ChIpbi S MOKET OBITh 3alMcaHa KaK MPOU3BeICHUE

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

Torma obmiast croumocTh cbipbs Q=730-30+980-50=70900 neH. ex. MOXeT OBITH 3amucaHa B
matpudHoM Buae Q=S-B=(CA)B=(70900).001yt0 CTOMMOCTb CBHIPbSI MOXXHO BBIYHCIUTH U B
JIPYTrOM TMOpsIIKE: BHAYANIe BBIYMCIUM MAaTPHUILy CTOUMOCTEH 3aTpaT ChIphs HA €AUHUILY TIPOIYK-
UM, T.C. MaTPHUILY

2 3 30 210
R=A-B=(5 2 ( 5 O) =| 250 |, a 3aTeM 0OIIyI0 CTOUMOCTH CHIPhS

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

3agaHus 1715 NPAKTHYECKOoi padoThI

1.Pemnth cucteMy JIMHEHHBIX YypaBHEHUI MeToaoM ["aycca:
Bapuant Nel
3X; + X=Xz =5
=2Xq +2Xy + X5 = -1
X=X, +3%X3 =11
Bapuant No2
Xq +2X, +4x5 =31
5X; + Xy +2X3 =29
3X{—X, + X3 =10
2.3anaya.
BapuanTt Nel.
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[IpennpusiTiie BBIMyCKaeT MPOIYKIMIO Tpex BUAOB: Pi,P,,P; M ucnonb3yer chipbe OBYX TH-
noB: S; u S,. HopMbI pacxona chIpbsi XapaKTepU3yIOTCSl MaTpHUIIEH

1 3
A =|3 1|, rae kaxnaplii smeMenT ajj (i=1,2,3; j=1,2) moka3bIBaeT, CKOJIBKO €IUHUILL MPO-
2 4

OYKIMHM j- THMA PacXOJyeTcs Ha MPOW3BOJACTBA CIWHUIBI MPOMYKIWHU i-ro Buma. [lman
BBITTyCKa MPOAYKIMH 3a7aH MaTputiei-ctpokoir C=(50 50 100), cTOMMOCTh €TUHUIIBI KaXK10-

. _ (20
T'O TUMA CHIPbs (IEH. €]1.) — MaTpHIlei-cTonooM B = 30/

Onpenenutsb 3aTpaThl CHIPbsI, HEOOXOUMBbIE JJIS TUIAHOBOT'O BBIITYCKA MPOAYKIUH, H OOIYIO
CTOMMOCTB CBIPBSI.

Bapuant No2
[Ipennpustue BblTyCKaeT NPOAYKUUIO Tpex BUAOB: Pi,P»,P3 u ucnons3yer ceipbe ABYX TH-
1oB: S; u Sp. Hopmbl pacxojia ChIpbsi XapaKTEpHU3YIOTCS MAaTPULICH

2 3
A=|4 1|, roe xaxnasii snement a;j (i=1,2,3; j=1,2) noka3siBaeT, CKOJIbKO €AUHUI IIPO-
1 2

OYKIUHM j- TUMA PacXoJyeTcs Ha IMPOM3BOJACTBA €IUHUIBI MPOAYKUMHU 1-ro Buja. Ilnan
BBINTyCKa NMPOAYKIMHU 3a7aH MaTpuliei-ctpokoir C=(30 50 50), crouMOCTb €MHHUIIBI KaX/10T0

THUTIA CBIPHS (JIEH. €1.) — MaTpHUIleiH-cToI0oM B = 20/
OnpeneJme 3aTpaThl ChIPbA, HCO6XOI[I/IMI>I€ JJId TJIAHOBOT'O BBIITYCKA NPOAYKIWH, U 06H1y1-0
CTOMMOCTb CHIPBSI.

KoHTpo/ibHBIE BOPOCHI
1. B uem 3axmtouaercs meron Kpamepa?
2. B uyewm 3akmouaercs meton ['aycca?
3. TloHsATue 0OpaTHOI MATPUIIBL.
4. Kak BBIYHCIUTH c€0€CTOMMOCTh MPOAYKIIUHU C TIOMOIIBIO 0OpaTHOM MaTPUIIbI?

4 KOHTPOJIbHO-OLHEHOYHBIE MATEPHAJIBI
JJIAA TIPOMEXKYTOYHOU ATTECTAIIMA 11O YYEBHOU
AACHUIIIMHE «MATEMATHUKA)»

IIpenmeToM OLIEHKM SIBISIOTCS YMEHUS M 3HaHUs, 00LIMe U Npo(ecCuoHaNIbHbIE KOMIIe-
TeHIMHU. OLIEHKa OCBOCHHUS [IPELYCMATPUBAET IK3AMEH.
1. YcioBust npoBeieHUsI —yCTHas U MHCbMEHHas (popma.
2 Bpewmst BbINIOJIHEHUS 3a0aHUs] — 45 MUHYT.

IIpuMepHBbIH NepedyeHb 3a]aHu
Sx

lim& +-2
1. Bblunciuts npegen - © 3xg
2. BbIUHCIHTH TIPEaEIIbL:
o 5xt-xt 1 . X +2x . x'-4
lim——— lim————— lim

a) ¥ 2x'+x . g) ¥ xT-4 . p) ¥yt +2x



10.

11.

12.
13.

14.

15.

16.
17.
18.

19.

20.

21.

22.

23

24

lim sinl7x
3. Berumcmuts npegen *©° SnSx

lim sin Sx
4. Bpruucauth npenen *®0 3x

lim 3x% +x
5. Berumcauts npegea **° x?-2x

limx2 -10x+16
6. Boranciuts mpegen ¥ X 8

)= _

7. HWccnemosath QyHKIHIO X- 6 Ha HeNPePBIBHOCTH B TOUKE =6

2.2 _ 3
HccnenoBath GyHKIHIO Jx) =3x7- x Y TIOCTPOUTH €€ TpaduK.

BeraucianTs 3HaueHne TPOU3BOAHON CAEAYIOMMX (DYHKIHI B TOUKE Yo =
2) f(x) =8x7 - lnx; 5) f(x)=x"+5x

—|,-4 2
Haiftu ipousBoanyio GpyHKImE _Q( - 5xT+x )7 .
11x- 8
y =
Haiitu nponsBoanyto GpyHkunu 2x+4

_ 2x°-8
Haittn ipoussoanyto Gynxmu ¥ — € .

=ln(8x4 - 3x? +2J.

G- X +xt-2x

Haittu npousBoanyo GyHKImn

dx
Haiitu HeonpeneIeHHBIN UHTETPall X

N2 x?
. . . " dx
Haiitn HCOMPCACIICHHBIN NHTCTPAJl MCTOAOM 3aMCHBI ICPCMCHHOU OC .
4
" ) _ Jox+11) dx
Haiitn HEOMPECACIICHHBIN NHTETPpaJl MCTOAOM 3aMCHBI IEPEMEHHOU .

. . . (y0s(6x- Ddx
Haiiti HeompeaeaeHHBIA HHTETPA METOIOM 3aMEHBI TIEPEMEHHOM Oos( ) .

. . . (yin® x >cos xdx
HaI/ITI/I HeOHpeI[eJIeHHbII/I I/IHTeraH METOAOM 3aMCHBI HepeMeHHOI/I .
3

(35x +1dx

Boraucnute onpeneneHHbli uHTerpan °
1

QX - S)xdx
BbIuncanTh onpeaesaeHssii uaTerpan °
2
2% +x*
2

dx
BrraucnuTs onpeaeneHHblil naTerpan ° .
xe2 3 006 el 0 36
A:g-z 1 8= B:gz 4 1=

Haiitu matpunty C=34+B, ecnu 8 2 4 3d, 8 b3 Od.

. Pemnth cucremMy IMHEHHBIX ypaBHEHUN METOI0M OOpaTHOM MaTpPHUIIBL.
24.
25.

Pemuth cuctemy nuHEHHBIX ypaBHeHHH 10 popmyiiam Kpamepa.
Pewmnts cucreMy NTMHEMHBIX ypaBHEHUN MeTOIOM [ 'aycca.
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ix; +3x, - 2x; =4,

:’ x, +4x, - x; =7,

¥ 2x, +x, +x; =3.

. CKOpOCTb JIBMIKEHHs TOUKH M3MEHSAETCS 110 3aKoHy Y =1 PHdr+2 (m/c). Haittu myTh s, Tpoii-
JNEHHBIA TOYKOHU 3a 4 ¢ OT Hayajia ABYKECHMUS.

. Berumcuth 066eM Tera, MONy4eHHOrO OT BPALIECH!s (DUIYPhI, OTPAHNUYCHHON TUHUS-MUY ’ ,
y=0 x=1 x=3 BOKpYT ocu Ox.

. Beraucnuts niomans GpUrypsl, orpaHUYeHHOM TMHESIMH Y 2, y =0 , X =1 x =2

HIkana oueHkn 00pa3oBaTeIbHBIX T0CTHKEHHI

O1neHKa ypOBHSI MOJATOTOBKHU
[IponeHT pe3ynbTaTUBHOCTH
(IpaBHIIBHBIX OTBETOB) 0asu1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
75 + 89 4 XOpOIIIO
51+74 3 YAOBJIETBOPUTEIILHO
Mmenee 50 2 HEYIOBJIETBOPUTEIILHO

MHUHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUSI POCCUMCKOM ®EJIE-
PALIUU
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJI’KETHOE OBPA30OBATEJIBHOE
YUYPEKJEHUE BBICHIETO OBPA3OBAHUS
«CAHKT-IETEPBYPI'CKUH TOCYJIAPCTBEHHBIV DKOHOMUWYECKHN YHU-
BEPCHUTET»
KOJIJIEJTK BUBHECA U TEXHOJIOT' U1
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PaccMoTtpeHo Ha 3acenaHuu IUK-
DK3aMeHaIMOHHBIN OwiteT No ... JIOBOU KOMHUCCHUH

10 CIICIHMAJIbHOCTH

IIpencenarens :
10 TUCIUIUINHE:

Kypc: cemMecTp:
« » 20 1.

Texkct 3amanusa

[IpenonaBaresnp N.0. Gamunus
(omuch)

K xoMIexTy sk3aMeHallMOHHBIX OUIETOB MPHJIAratoTcs pa3paboTaHHbIe —IPENoJaBaTesieM U
YTBEPKIACHHBIE HA 3aCEIlaHUU [IUKJIOBOI KOMHCCUU KPUTEPUH OLIEHKH 10 TUCHUTUIHHE.

JK3aMeHALOHHbIE BONPOCHI

Marpuiisl, 1eCTBUS HaJ MaTPULIAMH.

Omnpenenurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuiio TpeyroibHUKOB.

Onpenenurenu n-ro nopsaka. Teopema Jlamnaca.

OO6partHas MaTpuIa. AJITOPUTM HAXOXKACHUS OOPAaTHON MaTPHIIBI.

Panr marpunsl. AITOpUTM BBIYMCIICHHS PAaHra MaTpHIBl C IOMOIIBIO 3JIEMEHTAPHBIX

npeoOpa3oBaHUil.

Cucrema nuHEHHBIX ypaBHeHUU. Meton obpatHoit Matpuiiel. @opmynel Kpamepa. Me-

toxn ["aycca.

7. Tlpenen ¢pyukmuu B Touke. OCHOBHBIE TEOPEMBI O MpeEeax.

8. Ilpenen ¢yHKIMM MpH X, CTpeMsIIEMCS K OSCKOHEYHOCTH. 3aMedaTesIbHbIC IMPEeIebl.
Yucno e.

9. HenpepsiBHOCTh (QYHKIIMM B TOUKE U HA IPOMEXKYTKE. TOUKa HENPEepbHIBHOCTH (YHKIIUH.
Touka paspeiBa ¢pyHkiuu. CBolicTBa HENMpepbIBHBIX (PpyHKIMi. [Ipupamienue aprymenra.
[Ipupamenue GyHKIHH.

10. ITpousBoanas ¢pynkuuu. Juddepennuan Gynkmuu. ['eomeTpruueckuii CMbICT MPOU3BO/I-
HOU. MeXaHUYECKHUI CMBICI POU3BOJHOM.

11. Tabnuua npousBoaHbIX. [ToHsTHE crokHOM QyHKIMH. [Ipon3BogHAS CIIOKHON (YHKITUH.

12. Cxema uccnenoBanus pynkuun. O6nacte ompeneneHus GpyHKuu. MHOXECTBO 3Have-
Hull pyHkuuu. YetHocTs 1 HeueTHOCTh QyHKIMK. Hymn dynkuuu. [IpomexyTku 3HaKo-
nocTosHCTBa (yHKIMU. Bo3pacTanue u yOpiBaHue (YHKINH, TPABUIIO HAXOXKACHUS TPO-
MEXYTKOB MOHOTOHHOCTH. TOYKHM 3KcTpeMyMma (QyHKIUH, TPABUIIO HAXOXKACHUS IKCTpPE-
MYMOB (DYHKIIUH.

13. ITpon3BoaHbIe BEICIIKUX MOPAAKOB. DU3ndecKknid CMBICIT BTOPOH NMpou3BoaHOM. Mccneno-
BaHHUE (DYHKIMH C TIOMOIIBIO BTOPOIl MPOU3BOAHOIMA.

ARl

o
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14. TlepBooOpa3nas. Heompenenennbiii uHTerpan. OCHOBHBIE CBOHCTBAa HEONPEICICHHOTO
MHTETpasa.

15. Tabnuiia HeonpeaeIeHHBIX HHTETPAJIOB.

16. Metoabl HHTETPUPOBAHMSI: METO/I HEMIOCPEACTBEHHOTO UHTEIPUPOBAHUS; METOJ 3aMEHBI
NEepPEeMEHHO (METO/ OJICTAHOBKH ); METO/I MHTETPUPOBAHUS IO YACTSIM.

17. Onpenenennblii uaTerpan. Ilonsatue uHTErpasbHOW CyMMBbI. JloCTaTOYHOE YCIIOBHE CY-
IIECTBOBAHUS ONPEEIEHHOr0 UHTErpaja (MHTErpupyeMocTy (yHKIIUN).

18. OcHOBHBIE CBOMCTBA OMpPEACIIEHHOr0 HHTErpalia. ['eoMeTpruyeckuii CMbICT ONpeIeIeHHO-
rO MHTerpasa.

19. MeTop! BRIYUCICHHS OTIPEICICHHBIX HHTETpasioB. @opmyna HeioTona-Jleiibnuma.

20. 'eometpuueckue U hpu3nuecKre MPUIOKEHUS ONPEACIEHHOT0 HHTErpaa.

21. OyHKIMHA HECKOJIBKUX MEPEeMEHHBIX. YacTHBIE MPOU3BOIHEIE.

33.IlonaTre cOOBITHS M BEPOATHOCTU COOBITHS. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.

Kitaccuueckoe onpezneneHue BEpOSTHOCTH.

34. Teopema cnokeHust BeposiTHOCTEN. Teopema yMHOKEHUS BEPOSATHOCTEN.
35.Cnyuaiinas BennuuHa. J{uCKpeTHas U HENPEPbIBHAS Cy4yailHble BEJIMUUHBL. 3aKOH
pacrpeneseHus TUCKPETHOM CIIy4YaliHOM BEJIMYHHBI.

36. MaremaTuueckoe OKuJaHle TUCKPETHOM CllydailHOM Benn4uuHbl. Jucnepcus ciayyaitHon
BennunHbl. CpeHee KBaApaTUYHOE CIIy4ailHOM BEJIMYMHbI

3K3aMeHaHI/IOHHbIe 3aJJaHusA

5x
1.Beruucnuts npenen lim (1 +%) :

X—00
Joe.

4_3 ) 2
2.Beruncnuts npeaensi:a) lim 5x4—x+1; 0) lim 2+ 2x; B) lim = .

X—o00 2X +x x—00 X°— x—00 X~+2x
sin17x

3.Beraucnuts npeaen lim———.
X sinbx

—0

4 .Boruncauts npezaen lim
x—0

sinbx
3x

3x2+x

5.Beruuciuth npenen lim
x—0X—2x
x2-10x+16

6.Boeranciuts npenen lim "

x—8
5
7.Mccnenosars Gpynkuuio f (x) = xTx6 Ha HeNPEPbIBHOCTH B TOUKE X = 6.
8.Hccnenosats dyHknuio f (x) = 3x?—x3 1 mocTpouTs ee rpaduk.
9.BbIlunCIUTh 3HaU€HNE TPOU3BOIHOI ciieytomux QyHKIUH B Touke X = 4:

a) f (%) = 8x*~Inx; 6) f (x) = x> + 5x.

7
10.HaiiTi npon3BOAHYI0 QyHKIUH Y = (x4—5x2 + x) .
11x-8
2x+4°
2x°-8

11.Haiitu npou3BoaHyo QyHKIMU i =
12.HaiiTi npon3BOAHYI0 QyHKIUH VY = €

13.Haiitu npoussoaHyto GyHkuuu y = In (8x4 —3x2 + 2).

4—x3+x2—2xdx'

14.HaiiTn HeonpeieIEHHBIN UHTETpajl f .

3
15.HaiiTi HeonpeIeIeHHbII HHTErpail METOI0M 3aMEHBI IEPEMEHHOMN f x2 - e¥ dx.
16.Ha¥iTi HeonpeIeIeHHbBIN HHTETPal METOI0M 3aMEHBI TIEPEMEHHON f (6x + 11)*dx.
17.HaiiTu HEompeAeICHHBII HHTETPAJ METOIOM 3aMEHbI TIEPEMECHHOM f cos (6x—1)dx.

18BpIuuCIuTh ONpeAeIeHHbIH HHTErpal f 3 (5x + 1) dx.
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19.BeIucanTh ONpeeeHHbI HHTErpal f (1) (x=5) xdx.

2 2x3+x4d

20.BerauciauTh onpeaeaeHHbIN HHTETpal f 02
X

21.CxopocTh IBUKEHUS TOUKH U3MEHSAETCS 110 3aKOHY U = 5t% + 4t +2 (m/c). Haiitu nyTs s,

MIPOWJICHHBIN TOYKOM 3a 4 C OT Hayasa JIBH>KCHHUS.

22 .BpruvcnuTth 00beM Tena, MOJYyYEHHOTO OT BpallleHusl (pUrypel, OrpaHUYeHHON JTHMHUSIMHU
y= x2, y =0,x =1, x =3, Bokpyr ocu Ox.
23.Ber4uciuTh mIomans GUrypel, OrpaHI4eHHON JIMHUAMH Y = X2, y=0,x=1,x=2.

24.Pabounii 00CITy)KMBAET TPU CTaHKA. BEpoOsITHOCTH TOTO, YTO B TEYCHUE Yaca CTAaHOK HE
TpeOyeT BHUMaHHUs pabouero, paBHa s nepBoro cranka 0,9, st Broporo — 0,8, s Tpe-
thero -0,85. HaiiTu BeposSTHOCTH TOTO, YTO B TEYECHHUE Yaca XOTs ObI OJIMH CTaHOK IOTpe-
OyeT BHUMaHMsI pabodero?

25.Cnyqaitnas BennanHa X paclpeielieHa Mo 3aKoHy
X1 0,5 1 1,5 2

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

Haiitn MaremMaTtnuyeckoe 0’KMIaHHUE CITy4allHOW BETMYUHBI X.
26 Cay4aitHasg Benm4uHa X pacipesiesieHa 1Mo 3aKoHy
xi 1 3 4
pi 0,2 0,5 0,7
Haiitu gucniepcuio ciaydaitHOM BeTUYUHBI X.

271151 BEIOOPKH, TIPEACTABICHHOM CTAaTUCTUYECKHM PSJIOM OMPENETUTh CpeIHee 3Haue-
HUE.

7 10 15 20 25
7
ni 4 6 4 2

28 /17151 BBIOOPKH, TPEACTABICHHONW CTATUCTUYECKHUM PSJIOM ONPEIETUTh JUCIICPCUIO.
X1 15 16 18 19
ni 1 4 5 2

29.B mara3us noctynwio 30 HOBBIX TEJIEBU30POB, CPEIU KOTOPHIX 5 UMEIOT CKPBITHIE Jie-
¢extbl. Haynauy otOupaercst oauH TeneBU30p AJisd npoBepku. KakoBa BepOATHOCTH TOTO,
YTO OH HE UMEET CKPBITHIX 1e(heKTOB?

30./IBa paBHOCWJIbHBIX IIaXMaTHCTa UrparOT B mIaxMaTrhl. UTO BeposiTHEE: BBIUIPATH JIBE
HapTUH U3 YEThIpeX WIM TPU U3 IeCTH ( HUYbM BO BHUMAHUE HE IPUHUMAIOTCS)?

[Ikana omeHkr 00pa30BATEIBHBIX JOCTUKCHHIMA

[TpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIb-

OrnieHka ypoBHS MOATOTOBKH

HBIX OTBETOB) 6a (oT™MeTKa) BepOAJIbHBIN aHAJIOT
90+ 100 5 OTJINYHO
75+ 89 4 XOpOILIO
51+74 3 YIOBJIETBOPUTEIBHO
MeHee 50 2 HEYOBJIETBOPUTEIBHO
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OneHka K-
3aMeHa

TpeOoBaHMsI K 3HAHUAM

«OMIUYHO)

OneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM OH INIyOOKO U IPOYHO
YCBOMJI ITPOIPaMMHBIN MaTepuall, HCYEPIBIBAIOLIE, 10CIEI0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JiaraeT, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C MPAKTHU-
KO, CBOOOIHO CHIpaBIIsIeTCs € 3aJjauaMH, BOIIPOCAMU U IPYTHMHU BUAAMU MPU-
MEHEHUS 3HaHWM, IpUYeM He 3aTPYAHSETCS ¢ OTBETOM IPH BHUJIOU3MEHEHHH
3aJaHUii, MCHOJB3yeT B OTBETE MaTepHal MOHOTpa(pHUUecKOW IUTepaTypsl,
IPaBWJIbHO OOOCHOBBIBAET NPUHATOE pEILICHHE, BIIAJCET Pa3sHOCTOPOHHUMHM
HaBBIKaMU M NIPUEMAaMH BBIITOJIHEHUS IPAKTUYECKUX 3a7ad.

«xopouwio»

OI_ICHKa «XOpOoMmo» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHUaAJ,
TpaMOTHO M 11O CYWICCTBY H3JIaracTt €ro, HC OO0MYyCKas CYIMICCTBCHHBIX HEC-
TOYHOCTEH B OTBETE Ha BOIIPOC, NPAaBUJIbHO MMPUMCHSACT TCOPECTUUCCKUC I1OJIO-
JKCHUA IMPU PCHICHUHN IPAKTHYCCKUX BOIIPOCOB U 3a1a4, BJIaACCT H€O6X0)II/IMI)I-
MM HaBbIKaMH U IIPUEMAMM MX BBIITOJTHCHMA.

«y00871eme0-
pumenvHo»

Onenka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYICHTY, €CIIM OH MMEET 3Ha-
HUS TOJIBKO OCHOBHOI'O MaTe€pHajla, HO HE YCBOUJ €ro JAeTalled, JOIyCKaeT He-
TOYHOCTH, HEJOCTATOYHO MpPaBUIIbHBIE (POPMYIUPOBKH, HAPYLICHUS JIOrHYe-
CKOH IOCIEA0BATEIBHOCTU B U3JI0KEHUH ITPOrPAaMMHOIO MaTeprasa, UCIbIThI-
BaeT 3aTPYAHEHMsI IPU BBINOJIHEHNN IPAKTHYECKUX padoT.

«Heyoose-
meopumeinb-
HO»

OLIeHKa «HCYI[OBJICTBOpI/ITe.HBHO» BBICTABJISICTCS CTy,Z[eHTy, KOTOpBIfI HC 3HACT
3HAYUTEIFHON YacTH MPOrPaMMHOTO MaTepuasa, OMyCKaeT CYIIECTBCHHbBIC
OH_II/I6KI/I, HGYBepeHHO, C 60HBH_II/IMI/I 3an}II[H€HI/I$IMI/I BBITIOJIHSCT HpaKane-
ckue paboTel. Kak mpaBuiio, olieHKa «HEYIOBJIETBOPUTEIBLHO» CTABUTCS CTY-
JIeHTaM, KOTOpbIe HE MOTYT MPOAOIDKUTH 00yueHHe 0e3 JOMOIHUTENbHBIX 3a-
HATHUI 110 COOTBETCTBYIOIIEH JUCIUIIMHE.
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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




