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1. IHACIIOPT
KOC no Y]I OIIII.12 MaremaTuka

(K00 U HazéaHue OUCYUNTUHBL)

1.1.O0mue nooKeHus

KontponsHo-ouenounsle cpeactsa (KOC) npenHazHaueHsl AJisi KOHTPOJS U
OIICHKH 00pa30BaTENIbHBIX JOCTIKEHUN OOYYaroIIMXCs, OCBOUBIIUX IMPOTrpamMMmy
yuebHoi aucuumiauabel OILL.12 MaremaTuka

KOC Bki0O4YalOT KOHTPOJBHBIE MaTepuaibl sl MPOBEJICHUS TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTanuu B popMe KOHTP. paboThl u aud.3aqeta (1
ceMecTp)

KOC pa3paboTaHbl B COOTBETCTBUH C:
oOpazoBatenbHOl porpammoii CI1O no crnenuaibHOCTH
38.02.03 OnepanimoHHast AESTEIbHOCTD B JIOTUCTUKE
nporpammbl yueoHou aucturiuabl OI1L. 12 MaTtemartuka

Pe3yJIbTaTbI OCBOCHUSA TUCHUIVINHBI, MNOAJIC/KAIINMNE TIPOBCPKE

Pe3yabTaTsl HaumenoBanue 3jieMeHTa | OCHOBHBIE N0KAa3aTeJ Il OLEHKHU
00y4yeHust yMeHHii/3HAHMI pe3yJbTaToB

(ocBOEHHBIE

yMeHHs,

YCBOEHHBbIE

3HAHUS,

NMPaKTUYeCKU I

ONBIT (npu

HAJIUYHUH)

Vi pemarb npukiaaneie | [[puMeHeHne MaTeMaTHYEeCKUX
3aJ1a4u B 00nacT | METOOB MPH PEIICHUU 33]1a4 C
npo¢eCCHOHAIbHON MPAKTUYECKUM COJICPKAHUEM
IesTeIbHOCTH - BrinmonHeHue nercTBU Hax

MaTpULaMu

- Briuncnenue onpenenurenei

- Pemienue cucteM JTUHEMHBIX
ypaBHeHHii o popmynam Kpamepa
- Pemienue cucreM JTUHEMHBIX
ypaBHeHui MeroaoM ['aycca

- BrinonnHenue neicTBUl Haq
KOMILJIEKCHBIMH YHCJIaMU B
anreOpanvecKon u
TPUTOHOMETPUUYECKOU popme

- Boruncnenue npenena GpyHKIUU B
TOYKE U B OCCKOHEYHOCTH

- Haxoxnenue BeposTHOCTH
CIIy9aifHOTO COOBITHS

- CocraBiieHHE 3aKOHA
pacIpeneneHust CIry4aliHou
BEJIMUMHBI

- Briuncnenue 4ncioBbIX
XapaKTePUCTHUK CIIy4alHbIX BETUYUH
- Haxoxenue npou3BoIHOU
byHKIMHA

- HaxoxieHrie mpou3BOIHBIX BBICIIUX




HOPSIIKOB

- UccnenoBanue QyHKIMM U
nmocTpoeHue rpaduka

- Haxoxxnenue HeomnpeeieHHbIX

HHTETpaJioB
- Brruucnenue OIIpeEIEHHBIX
HMHTETPaJIoB
31 3HaueHUWEe MaTeMaTuku B | - [loHuMaHue poau MaTeEMATUKH B
npogeCCHOHAIBHON OCBOCHHUH 00pa30BaTEIbHON
JIeSATEIIbHOCTH IPOTpaMMBbl U B IPO(ECCHOHATBHOM
JESITeIbBHOCTH, CYyTH METOJIOB
peleHus 3aa4, BaXKHOCTH BBIOOpa
ONTUMAJIFHOTO aJITOPUTMA PELICHUS
- CriocoOHOCTh MTPUMEHSTH 3HAHUS,
YMEHHUS P OCBOECHUU
npodecCHoHaIBHOMN MPOrpaMMbl
- Oco3HaHue 3HAYNMOCTH
IIPAKTUYECKOIO OMbITA JUIS
YCHEIIHOTO PelIeHHs] TUYHOCTHBIX U
npodecCHOHATBHBIX 33a4
32 OCHOBHBIE MaTeMaTH4eckue | 3HaHue KakK MPUMEHATHb
METO/IbI pelIeHns | MaTeMaTH4YEeCKHE METO/IbI IPU
NPUKIATHBIX  33Jady B | pEeLICHUH 33/1a4 C MPAKTUYECKUM
obnacTu coJiepKaHueM
npodeccnoHanbHOM
JIeSITEJIbHOCTH
33 OCHOBHBIE  mOHATHS  ® | [lepeuncrnenue mocienoBaTeNbHOCTH
METO/IbI JUCKPETHOM | NEHCTBUU IIPU PELICHUH CUCTEM
MAaTeMaTUKH, JUHEHHOH | TMHEWHBIX ypaBHEHUH 1o hopMynam
anreopsl, teopuu | Kpamepa, meronom ["aycca
KOMIUIEKCHBIX grcen, | - DopMyIUpoBKa KIaCCHYECKOTO
TEOpUU  BEPOSATHOCTEH U | ONpeAeseHUs] BEPOATHOCTU
MaTeMaTHYeCKOMI - [lepeuncnenue popmyn s
CTAaTUCTHUKU BBIIIOJIHEHUS NEUCTBUU HAJl
KOMIUIEKCHBIMU YHCIIAMU
- ®opmyIMpOBKa IIEPBOIO U BTOPOTO
3aMeyaTelIbHOTO MPEesIoB
- Onrcanue METO0B BHIYUCIICHUS
MpeJIeioB B TOYKE u  Ha
OECKOHEYHOCTH
34 OCHOBBI HMHTErpaJIbHOTO0 U | - DOpMyIUPOBKA MPaBUII

¢ depeHIHaIbHOTO
UCUMCIICHUS

nudepeHIpoBaHUs 1
MEPEYUCIICHNE TTPOU3BOIHBIX
OCHOBHBIX AJICMEHTAPHBIX (DyHKIIHH
- [lepeuncnenne TaOIUYHBIX
UHTETPAJIOB




1.3. PacnpenesieHue OlleHUBAHUSA Pe3yJIbTATOB 00y4YeHHUS 110 BHAAM KOHTPOJIA

Koa u HauMeHOBaHHe 3JIeMeHTAa

Buanl atrecranun

YMeHHMH WIH 3HAHUM . Ilpomeosxcymounas
Texywuti KOHmMpoL

ammecmayus
VY1-pemats NpUKIaAHbIE 3aJaud B | TECTUPOBAHHE, OIICHKA | KOHTp. paboTa u
obmactu po(heCCHOHATLHOM | BBITOJIHCHUS nud.3a4er
JeSITeNIbHOCTH MIPAKTUIECKOTO (1 cemectp).

3aHATHUS

31-3HaueHue MaTeMaTHKU B | YCTHBII onpoc KOHTp. paboTa u

PO eCCUOHAIBHON JEATETLHOCTH

TECTUPOBAHUE, OLIEHKA
BBITOJIHEHUS
MIPaKTUYECKOTO
3aHATUS

nud.3auer
(1 cemectp).

32-0CHOBHEBIE MaTEMATUYCCKUEC
METOJIbI  PEIIEHUS  MPHUKIAIHBIX
3a1a4 B 007aCTH TPOQPeCCHOHATBHON
JesITebHOCTH

YCTHBI OIpoc,
TECTUPOBAHUE, OLICHKA
BBITTOJIHECHU A
IIPAKTHUYECKOTO
3aHATUA

KOHTp. paboTa u
aud.3auet
(1 cemectp).

33-0CHOBHBIE MOHATHUS U METOMBI
MaTeMaTHYECKOr0 aHaJm3a,
JUCKPETHOM MaTeMaTUKH, JTUHEHHOU

YCTHBIH OIpoC,
TECTUPOBAHUE, OLICHKA

KOHTp. paboTa u
nud.3ader
(1 cemectp).

anreOpbl, TEOPUU  KOMIUIEKCHBIX
. BBITTOJTHEHHS
qucell, TEOPUU BEPOATHOCTEH U
. MIPAKTUYECKOT O
MaTeMaTU4eCKOM CTaTUCTUKU
3aHATHUS
OCHOBBI UHTETPaJIbHOTO u
" hepeHIMaTbHOTO HCYUCTICHUS
34-0CHOBBI UHTErPAIILHOTO U | YCTHBIH OIpoC, KOHTp. paboTa u

i GepeHInaTbHOTO HCYUCTICHUS

TECTUPOBAHHUE, OLICHKA
BBITIOJIHCHU S
IMPaAKTUYCCKOTI'O
3aHATUA

nud.3ader
(1 cemectp).




1.4. PacnipeneJieHne TUIIOB OIIEHOYHBIX CPEJICTB 10 JIEMEHTAM 3HAHUI M YMEHHUIl TEKYIIEro KOHTPOJIs

Conep:xxanue y4e0HOro martepuaJjia Tun KOHTPOJILHOIO 3a1aAHUS

1o nporpamme Y J{ Y1 31 32 33 34
Paznen 1. MaTemaTuyecKuil aHAJIU3 aJredpbl
Tema 1.1 @yHKIMA OAHON TEPEMEHHOM. 6,7 6,7 6,7 6,7 6,7
Tema 1.2 [Ipenenst u HenpepbIBHOCTh PyHKIMU | 6,7 6,7 6,7 6,7 6,7
Tema 1.3 ITponsBoaHas u €€ NPUIIOKEHUE 6,7 6,7 6,7 6,7 6,7
Tema 1.4 Heonpenen€Huuplii HHTETpas 6,7 6,7 6,7 6,7 6,7
Tema 1.5 OnpenenéHublii HHTErpa 6,7 6,7 6,7 6,7 6,7
Pasnen 2. Jluneiinas ajareopa
Tema 2.1 MaTpulibl U OIPEACTUTENHN 6,7 6,7 6,7 6,7 6,7
Tema 2.2 CucteMbl TMHEHHBIX YpaBHEHUIN 6,7 6,7 6,7 6,7 6,7
(CIIY)

Pa3nea 3. OcHOBBI TeOpHH BEPOSATHOCTH,
KOMOMHATOPUKHA U MATEMAaTHYECKOM

CTATHCTHKH
Tema 3.1 OcHOBHBIE OHATHS TEOPUU 6,7 6,7 6,7 6,7 6,7
BEPOSTHOCTH U KOMOMHATOPHUKHU

Tema 3.2 DiieMeHTbI MaTEMaTHYECKOM 6,7 6,7 6,7 6,7 6,7
CTATHCTUKHU

Pa3znea 4. OcHoOBHBIE NOHATHS H METOIbI
TEOPUHM KOMILIEKCHBIX YK CeJ

Tema 4.1. KoMIuiekcHbIE yncia 6,7 6,7 6,7 6,7 6,7




1.5. PacnpenesieHue TUIIOB OLIEHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHMH U YMEHUM, KOHTPOJHMPYEMbIX HA IIPOMEKYTOYHOM
arrecTanum

Conep:xxanune y4e0HOro martepuaJjia Tun KOHTPOJILHOTO 3a1aAHUSA

no nporpamme Y /I Y1 31 32 33 34
Pasznen 1. MaremaTuyecKni aHAJIN3 aJIredpbl
Tema 1.1 @yHKIMA OJHON NEPEMEHHOIA. 9 9 9 9 9
Tema 1.2 [Ipenenbl u HeMPEePHIBHOCTh GYHKIIUUA | 9 9 9 9 9
Tema 1.3 [IpousBoaHas u €€ NpUIOKEHHUE 9 9 0 9 9
Tema 1.4 HeonpenenéHublil HTHTETpai 9 9 9 9 9
Tema 1.5 OnpenenéHublii HHTErpa 9 9 9 9 9
Pasnen 2. Jluneiinas ajareopa
Tema 2.1 MaTpuuibl U OIpeACITUTENN 9 9 9 9 9
Tema 2.2 CucteMbl TMHEUHBIX YPABHEHUI (¢} (¢} 0 o 0
(CIIY)
Paznen 3. OcHOBBI TeOpUM BEPOATHOCTH,
KOMOMHATOPUKHU U MATEMATHYeCKOI
CTATHCTHKH
Tema 3.1 OcHOBHBIE TIOHSITHS TEOPUU 9 9 9 9 9
BEPOSITHOCTH ¥ KOMOMHATOPUKH
Tema 3.2 DieMeHTH MaTEMAaTHIECKOM 9 9 9 9 9
CTATUCTUKH
Pa3nen 4. OcHOBHbBIE NOHSITHSI 1 METOAbI
TEOPUH KOMILIEKCHBIX YHCeJl
Tema 4.1. KomIiekcHbIe grcia 9 9 0 o 0




2. CHEOIUPUKALIMA OHEHOYHbBIX CPEJICTB

Hasznauenne2.l

Crneundukanneil ycTaHaBIMBalOTCS TPeOOBaHUS K COAEPKAHUIO U

0OpPMIICHUIO BAPUAHTOB OIIEHOYHOT'O CPEICTBA MIPaKTHUECKast padoTa.
[IpakTruueckast pabota mpeaHa3zHAUYCHA JIJISl MeKywe20 KOHMpOJisi U OLICHKU
3HAHUM U yMEHUH CTYJEHTOB 1O nporpamme yueOHoi nucuurminabl OITL. 12
MATEMATHUKA o6pa3zoBatenbHoii mporpammel CI1O no cnenuanbHOCTH
38.02.03 OnepaunoHHas AESITEIBHOCTD B IOTUCTHKE.
2.2 KOHTHHIeHT aTTecTyeMbIX: (cmyodenmul 1 Kypca).
2.3 ®opMa ¥ yCJI0BHSA ATTECTANUMN: TEKYIIU KOHTPOJb IPOXOIUT B BUJIE

BBITIOJIHEHUS 33JJaHUI TPAKTUYECKON

paboTHI

(ATTectanus npoBoauTcs B hopme KOHTp. padota u aud.3auetr (lcemectp)
0 3aBEPIICHUIO OCBOCHHS YU4EOHOTO MaTepraja yueOHOU TUCITUTIIINHBL, TTPU

IMOJIOKUTCIIbHBIX PE3YJIbTaTaX TCKYLICTO KOHTpOJ'ISI.)

2.4 BpeMsi BbIIOJIHEHUS
MOAT0OTOBKA 5 MUH;

BBITTOJIHEHUE 0 gac 40  mwuH;

oopMJICHHUE U Claya __ MUH.
BCETO gyac 45 MUH.

2.5PexomMenayeMasi JuTepaTypa AJsi pa3padoTKu OLleHOYHBIX CPeICTB U
NMOATrOTOBKH, 00y4AKIIMXCH K ATTECTALMH.

Bubsmorpadpuueckoe onucaHue
M3aHus
(aBTOp, 3ary1aBHeE, BU/I, MECTO H I'OJ,
H3IaHus, KOJI. CTP.)

OcHoBHasA/
JOIOJIHUTE/JIbH
as IuTeparypa

Kauroot6ecmeyeHHOCT
b

KoJ1-BO.

3K3.B |JJIEKTPOHH

Oub6J. |pIe pecypcChl

CIIoIay
[lomos, A. M. OCH https://
MaremaTuka a1 9JKOHOMUCTOB: Y4eOHUK U urait.ru/
MPAKTHKYM JJIsI CPETHETO MPO(eCCHOHATHHOTO bcode/589748
oOpazoBanms / A. M. [Tonos, B. H. CoTHuKOB.
— 2-e u31., nepepad. u gomn. — Mocksa :
[Opaiit, 2026. — 384 ¢. — (IIpodeccrnonanpHOE
00pa3zoBaHue).
Kpemep, H. 111. OCH https://
MatemaTuka JJ1 KOJUIeKel | yaeOHoe mocooue urait.ru/
st CI1O / Kpemep H. 1., Konctantunosa O. bcode/583277
., ®punman M. H. ; nox pen. Kpemepa H.III. —
12-e uzn., mepepad. u gorn. — Mocksa : FOpaiiT,
2026. — 408 c.
JlamasH, A. A. TTOIT https://



https://znanium.ru/catalog/product/2132236
https://urait.ru/bcode/583277
https://urait.ru/bcode/583277
https://urait.ru/bcode/583277
https://urait.ru/bcode/589748
https://urait.ru/bcode/589748
https://urait.ru/bcode/589748

[a—y

™

Maremaruka : yaeOnuk / A. A. Jlagasa. — 3 znanium.ru/
u31., ucnp. u gorm. — Mocksa : UHOPA-M, catalog/
2024. — 544 c. product/
2132236
JlamasH, A. A. TTOIT https://
COOpHHK 3a/1a4 110 MaTEeMaTHKE : yueOHOe znanium.ru/
rmocobue / A. A. Jlagasa. — 3-¢ u3m. — catalog/
Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. product/
— (IIpodeccuonanbHoe 00pa3oBaHue). 1362444

3. BAPUAHTBI OHEHOYHbIX CPEJICTB

IIpakTuyeckas pabora
«Haxoxnenne obnactu onpeneneHus QyHKIHN

ean:
1. TloBTopuTh 3HaHUs 0OydJaromUXcs B TeMe: «HaxoxkieHue o01acTu onpeecHus
GYHKITUNY.

2. 3akpenuTh YMEHHS U HABBIKM HAXOXICHUS 00JIACTH OTpeNeeHus] (pyHKITUH.
ITopsiioK BHINOJIHEHMS:
1. O3HaKOMUTHCS C TEOPETUUECKUM MATEPHAIOM U PEILIEHUEM IPUMEPOB.
2. Cpenath KpaTKuil KOHCIIEKT TEOPETUUYECKOT0 MaTepuasa B pabounx  TeTpasx
(ocHOBHBIE TIOHATHS, OTIpeIeTICHUsI, (POPMYIIBI, IPHUMEPHI).
3. B Terpamsx ans npakTHUECKUX paOOT BHIMOIHUTH MPAKTUUYECKYIO PaboTy.

Teopernyeckue cBeleHH:
O0JacTbI0 onpeaesieHus Wik 00JIacThio 3aAaHus (PyHKIUN y= f (x) Ha3bIBaeTCS MHOKECTBO

3HAYECHHI X, OJIs1 KOTOPBIX CYMICCTBYIOT 3HAYCHUA y = f ()C) .O0603Ha4aeTcs 001aCTh

onpenenenus pyHkuun — [ ( f ) win D(y).

Cxema HaxoKAEeHUs 00JIacTH onpeaeaeHns QyHKIUMI:
Ecmn f (x) TIPEJICTABIIAET CO6OIT MHOTOUIICH, TO 00:1aCThIO onpeenenus GpyHkuun ) = f ( x)
Oy/eT MHOYKECTBO BCEX JICHCTBUTEILHBIX YHCET.
Ecmu [ ( x) — panuoHaiIbHas APOOk, TO 0OJIACTHIO SBISETCS MHOXKECTBO BCEX
IEeHCTBUTENBFHBIX YMCEN KpOMeE TeX 3HaueHui E, mpu KOTOpBIX 3HaMEHATeb paBeH HYIIIO.

Ecnu dyHKIMs nmeer BUI y=y f ( X ), TO 00J1aCTBIO ONpeIeIeHus Oy et

MHOXECTBO PEIICHHIT HepaBeHCTBA [ ( x) >0.

glx)

Ecnu Gpynkuuns umeer Bua )Y = ——=—, r1e g (x) HEKOTOPBI MHOTOYJIEH, TO 00J1aCThIO
flx]

ornpezeneHus OyeT MHOKECTBO PEIIEHUI HEPAaBEHCTBA f ( x)> 0.

OO0nacTp onpeneneHus: CyMMbl, pa3HOCTH WJIU IPOU3BEICHUS ABYX MM HECKOJIbKUX (DYyHKIMH

ecTb nepeceueHue obacTeil onpeaeneHut 3TuX GyHKIMMA, A1 €€ OTHICKaHUs COCTABIISCTCS U

3aTE€M PELIAETCs] CHCTEMA COOTBETCTBYIOIIUX YCIOBHH.

IIpuMepsl pelieHUst HAXO0KAeHUsI 00J1acTH omnpenejeHuss GyHKIUM



http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
https://znanium.ru/catalog/product/1362444
https://znanium.ru/catalog/product/1362444
https://znanium.ru/catalog/product/1362444
https://znanium.ru/catalog/product/2132236
https://znanium.ru/catalog/product/2132236

Ne [Ipumep Pemenne
n/m
Haiitu obsacTe omnpeneneHus
1 ) 3 | @yHKIUIO MOXKHO MPEJICTABUTh B BUJE PA3HOCTH ABYX (DyHKITHIA
y=ExTHL - — ) ) 3
X7l y=x"+2- :ix+ﬂ—
x—=35 x—=5
1 (x) =x’+2 D (fl (x)) SBIISICTCS. MHOYKECTBA BCEX YHCEI
3
X | =
Folxl=—2
Haiinem 3HadeHnst , KOTOpbIE OOHYJISAIOT 3HAMEHATEIhb
x—5#0
X#5
OTBeTZD(y) 1€ (—OO,‘S) U (5,‘+OO)
2 y= \/ xz — 3 x+ 7] Hns HaxoxxaeHust 006J1acTH ONpeeIeHUs y= \/ x2 —3Ix+2
permM HEpaBEeHCTBO x2 —3x+2>0
Jns aTOTO petiuM  ypaBHEeHUE x2 —3x+2=0.
Kopnsmu aToro ypaBHeHus ABIAIOTCS 4uciaa 2 u 1.
O0603HaUMM HaliJICHHbIE KOPHU HA YHCIIOBOM OCH U ONPEEIIUM 3HAK
HEpaBEHCTBA Ha MOJy4YEHHBIX HHTEpBaIax.
+ — +
® ¢ >
1 2
OtgeT: X
3 2x—7 OyHKIM pencTaBiseT co0oil JpoOHO-paloHAIbHYIO (YHKIINIO, B
= 3 x+0] | HcmaTene KOTOpOi MEHOTOWIeH. O0IacTh OMpeaesieH I MHOTOUYJICHA
X €CTb MHOXECTBO JICHICTBUTENIbHBIX YUCEI.
>
3x+21 —0—>3x+21>0—>x>—7
3x+21#0
OrtBer: D(y) X € (— 7;+oo)
4 _ 2x Haiizer OJ13: x >0
Y3 (Vx-320
Vx#3
xX#£9
Otger: D(y) x€E {0 ; 9| U (9 ,‘+OO)
IIpakTnyeckoi padora:
Haiit 06s1acte onpeneneHus
y=5x—12 y=2x+13
= 3x = 2
4x+7 Sx—11
y=v3x+21 y=+v5x—15
y= S y= N
V2—4x v3+9x



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

7y 3x §+ 2x
x x*-9 4 x x*—4
2 1 2 9
=x"+ =X +
4 X>+4 T

IIpakTHyeckune padboTsl
no Teme «Haxoxnenue npeaena GyHKIAN.

I_Ie.]'l]:: (I)OpMI/IpOBaTL YMCHUSA BBIYUCIICHUSA TPCACIIOB, PACKPBITUA HCONPCACICHHOCTU BUIA

0

— | OYTEM pPa3JI0KCHUA HAa MHOXUTCIIN.

0

Ilopsinok BbINOJIHeHHs PadOTHI:
1 PaccMoTpeTs TeOpeTHUECKUI MaTeEpUal 110 TEME U IPUMEPBI PELLIEHUS 3aad.
2 PemmTh caMOCTOATEIbHYIO pPabOTy, BBHINOJIHMB 9 3aaHMil COOTBETCTBYIOLIEIO BapUaHTA.
Odopmuts noapoOHOE pelIeHrne MMCbMEHHO B TETPAIH ¢ yKa3aHUEM OTBETOB.
3 OTBETUTH MUCHMEHHO Ha KOHTPOJIbHBIC BOITPOCHI.

Kparkue Teopernyeckue cBeleHHs M0 paccMaTpuBaeMoil mnpodJeme,
OCHOBHBIC XapAKTEPUCTHKH 10 COJCP:KAHMIO PAKTHYECKOil padoThI:
Omnpenenenne. Yuciao A HazpiBaeTca mnpenenoM ¢GyHkmun y=f(x) pu- X,

cTpemAnieMcs K X, (B Touke X)), €CIH I JII0O0ro MOJ0KUTEIBHOTO YHCHIA € HalaeTCs

TaKOE IOJIOKUTEIIBHOE YHCIIO O, UYTO |f (x) — A|<8, KaK TOJILKO O<|x - x0|<5.

O60snauenne: 1m f (x ):A-

X=X,

Omnpenenenne. Oynkus  y=f(X) Ha3pBaeTCs OECKOHEYHO MaJlOW  TPH X,
cTpemsieMces K Xy (B TOUKeX ), eCiu lim f"[x ) =0.
X=X,
Omnpenenenne. Oynknms y=f(X) Has3pIBaeTcsi OESCKOHEYHO OOJIBIION TpU X,
cTpemsmeMcs K X, (B ToukeX ), eciau AJs JF000ro MoJ0XKUTEIbHOT0 unciaa M Haligercs

TaKO€ MOJIOKUTEIHHOE YUCTIO 6, UYTO | f (x)|>M , KaK TOJIBKO O<|x - X 0|<5 .

O60snauenme: 1M f (x ):OO-

X=X,
Onpenenenne. Oyuknus y=f(x), 3agaHHas Ha Bcell YUCIOBON MPSAMOIi,
HA3bIBAaeTCS OECKOHEYHO OOJNBIION TPH X, CTPEeMSIEMCS K 00), €Clid s JIro0oro

MOJIOKHUTEILHOrO unciia M HaliieTcs Takoe MOJIOKHUTEIbHOE uuciao T, uTo | f (x)|> M

, KaK TOJIbKO |x|>T.

OGo3Hayenue: 1M f (X ):OO.

X —> 00

OcHOBHBIE TEOPEMBI 0 Mpeaesax:



ciaeactBus lim

6

| dim [ f x| glx)|=tim f[x) tim glx]

2 lim (f(x)'g(x))=xliji Sflx] lim g lx],
3lim kf [x|=Fk lim f (x|
o dm fly)
4 lim /| ):xfx‘) .
-, g[x] lim glx]

B npocreifminx ciayyasx BbUMCICHHE Tpenena (YHKIUMU CBOJUTCS K
MOJICTAHOBKE B (DYHKIIMIO, CTOSIIYIO IOJ 3HAKOM IIpelena, MPeAeTbHOrO 3HAYCHHUS
aprymeHnTta. Ho J0BOJBHO 4acTo Takas MOACTaHOBKA IMPEEIbHOI0 3HAYEHUS apryMeHTa

0 o0

IPUBOJUT K HEONPEICICHHBIM 3HAYCHHUSM BHJIA: ol %) (O-oo), (00 —0), (
o0

o0

1, (O|O), (oo|0). OTbiCKaHWE MpefeNia B ITUX CIydYasX, HA3bIBAIOT PACKPBITHEM

HEONpeIeIeHHOCTeH. [t pacKphITUs HEOIpENEeHHOCTEN MpeodpasyroT BhIPaKEHHE,

CTOAIICC IIOJ 3HAKOM IIpCciia, 3aTCM HUCIIOJIB3YIOT TCOPEMEI O MPECALCIIax, 3aMCHYaTCIIbHBIC
mpeacibl.

. . . sinx
IlepBblii 3amMeuaTeabHbIH npeaen: lim =1.
x—0 X
1g x . arcsin x . arctg x
1Y pim EEMY oy TEEL
x—0 X x—0 X x—0 X
1 X
Bropoii 3ameuaresLHbIH Mpeaet: |im ( 1+ x)x —eum lim |[1+—| =e.
x—0 X—® X

ITpumep 1. Boruuncnuts th (2 x—1 )
X —
Pemenne. Iloxcramsem B ¢yHkiumio Yy =2 x — lnpenensHoe 3HaueHus

apryMeHTra X=3, IoJIy4uM lim3 (2 x—1 ): 2-3—-1=5.
X —>

Otger: 5.
X’ =10x—11
Ipumep 2. Bouucours lim 5 .
x—-1 x —1
x*=10x—11
Pemenne.  IloacraiusieM B (yHKIMIO )= . peiebHOe
-

3HaYeHUs aprymMeHra Xx=-1, MOoxy4um 6 . Heobxomumo pa3noxuTh YUCIUTENb U

3HaMEHAaTeNb Ha MHOXKUTEIHN, UCTIOJB3YsI (POPMYJITBI COKPAIIEHHOTO YMHOKEHHSI, IPABUIIO
pasIoKeHUS KBaJPaTHOIO TpexujeHa Ha MHOXKHUTEIN (

2 —
ax +bx+c_a(x—xl)(x—xz),3()ex1,)c2 - KOPHH KBaJIPaTHOTO TPEXWIEHA),

MCTO I'PYIIIINUPOBKHU. Penienue 3anuchiBalOT B BUIE:
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lim (x—11)(x+1] lim [x—11]

X =10x—11_[0) .=~ et _—12
lim 5 =l—|= = =
x——1 x -1 0 (X_l)()(f‘l'l) (X_l) -2
COKpaH_[eHI/Ie Ha (X+1) BO3MOJXHO, TaK KaK OHO HC paBHO HYJIIO, a JIMIIb

CTPEMHUTCS K HYITIO.
OrtBerT: 6.

. 3—+5+x
Mpumep 3. Borancmuts lim —————.
x—=4 x"—16

3—V5+x

Pemenne. IloxacraBnseM B QyHKUMIO V=5 TMpe/elbHOC 3HAUCHUS

x’—16

AprymMcHTa X:4, OJIy4uM| — YtoObl H30aBUTHBCA OT HCOIIPCACICHHOCTH, HAI0

(GYHKIMIO YMHOXHTHh Ha €IUHHILYy, TPEACTABUB €€ B BHUJIE IpOOU, CONPSHKEHHOW K
BBIP)XEHHIO, COEpIKaIIeMy KOPeHb 3 — \/5+ X . 3anuiieM pelieHue

i S VItXx _ _) i S VItX 3+vS+x_

=4 X’ =16 0] x=4 x’—16 3+V5+x
32— 54x L 4—x

lim = lim —
x—>4(X|2_16)(3+\/E) x—>4(x—4)(x+4)(3+\/m)
lim —1 _—1_-1
4 (x+4][3+/5+x] 86 48
Ortser: -1/48.
2x2+x+3
Ipumep 4. Beruucoury lim ————
x—>00 x —16 x+1
_ 2 X+ x+3
Pemenne. TloacransieM B GyHKUMIO )=~ -TPCICNHHOC 3HAUCHHS
x —16x+1

aprymeHTa Xx— 00 , nmoiayduM| — |. UToObI M30aBUTHCS OT HEOINPEACICHHOCTH, HAJl0 B

YUCIIMTCIC U 3HAMCHATCIIC BBIHCCTU MHOXHTCIIb, coznepxcaumﬁ MaKCUMAJIbHYIO CTCIICHb
MePEMEHHOM. 3anuiieM peluieHne

s(2x x 3 2 1
S+t L2
2 3 2 3
o 2x " +x+3 . X x x X xT x
lim — - .= lim = lim ———=|,
soe x =16x+1 o o xt 16x, 1| o101
YN\ 3735 3
X X X XX
lim 0+0+0 _Q
X—00 1_0+0 1
Ortser: 0.
x5+7

Ilpumep 5. Beruucoury lim —————
x—o 4 +2 x+8

=6.
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x+7
Pemenne. IloncraBnsem B pyHKImo ) =——3 _ _ UpejenbHOe 3HAYCHMs
4x +2x+8

. UToOBI M30aBUTHCS OT HEOIPENEICHHOCTH, HAIO B

aprymeHra x— oo , HOquHM(_

YUCIUTENE U 3HAMEHATesIe BBIHECTH MHOMKUTENb, COAEPKAIUI MaKCUMAJIbHYIO CTEIIEHb
[IEPEMEHHOM. 3anuileM peleHue

5 x 7
5 St
. x +7 ) X X )
lim —————.=lim -
x—o 4 x"+2 x+8 X0 X3 2 x 8
X5+ 5%
X X X
1+l5
. X ) I+0 1 _
lim ————— = lim ————=—
oo 12 8 1ow0+0+0 0
ot It s
X X X

OTBeT: 0.

3anaHus 1S CAMOCTOSITEJILHOM PadoThI

Bapuanr 1
Brranciuts npeaenst.
2 2 2
1) tim OFX=X 2) lim SXX=X 3 lim OFXX
x5 xo—027 x—3 x =27 x—mo X —27
3 2 _
4 tim 6x +5x 3' 5) fim 11X +5x7+3x 1 6
X——w 2x —x+7 X—®© 2X —x+7
. Sarcsin2x
lim ———.
x—0 tg4x
x / _ . i 2
7 fim 21 g) tim YX*4=3 )lim 5/ X~ 2%
xoto 5543 x=5 x"—25 =3 x°—8x+15
Bapuanr 2
Brruucnuthb MMpCacibl.
2 2 2
1) lim 2"—16 2) lim Zx—16 3 lim —% 16
x—=1 x"+x—20 x4 X4 x =20 xoedx’+x—20
4 lim —2 5y lim —10X*] 6)lim —83%

x4 6 oo 4 xi+x—20 x—0 arcsin 7 x’



9

5 .3 / _ 2_
7y lim 2x —x 8)lim—XI 3 9 lim 3x —Tx+2

oo 4x°+3x—6  x—3  x—3 =2 X =Tx+2

Conep:xaHue oTyera:
1 Tema, 11e71b.
2 OdopmiteHne 3aJaHui ¢ TOJIPOOHBIM PEIICHUEM U ¢ YKa3aHUEM OTBETOB.
3 OTBeThI Ha KOHTPOJIBHBIE BOTIPOCHI.

KoHTpoJibHBIE BOPOCHI:
1 Kakue Bubl HEOIIPEIETIEHHOCTEN BCTPEUAIUCH IPU PELICHUH 3a1aHnii?
2 CKOJBKO MOXKET OBITh TOUEK pa3pbiBa’?
3 Yto 3HauuT 6eCKOHEYHO OobIIast QyHKIH?
4 Kakas ¢GyHKIIHUS Ha3bIBAETCSI OECKOHEYHO MaJIO?
5 Yrto Ha3BIBAETCS DIIEMEHTAPHON M HEAIEMEHTAPHOU (QyHKITUEH?

Ilpakmuueckan paboma

Tema: «Haxoxaenue HEONIPEACJICHHBIX HHTEIPaJIoB METOA0M 3aMEHBI

nepeMeHHOM U M0 YacTAM

He.]'lb: COBCPHICHCTBOBAHUC YMCHI/Iﬁ HaxXoAuTh HCOIPCACIICHHBIC HWHTCTPAJIbI
MCTOAOM 3aMCHBI nepeMeHHoﬁ u 110 49acCTAM, COBCPIICHCTBOBAHUC YMGHI/Iﬁ IIPOBCPATH

JeiicTBrue HHTErpupoBanus AuddepeHnnpoBaHIEM.

MeTtoauyeckue yKazaHusi JAJs NPAKTHYECKOH padoThI
TeopeTnyeckue CBeIeHUA
Ilepeooopasznan ¢pynkyuu. Heonpeoenennwtii unmezpan

F(x) (a,b)

OyHKIUS , OIpejelieHHass Ha HHTepBaje , Ha3pIBaeTcs

£ (x)

a,

nepgeoobpasnou 1 GyHKIUN , OTIPE/IEJICHHOM Ha TOM K€ MHTepBaJie

F'(x)=f(x).

FGx) nepBooOpaszHast s (PyHKIIUH f ()

o(x) () F(x)

nepBooOpazHas i QyHKIMH

o(x)=F(x)+C, e C — const
f(x)

Ecnu

IOCTOAHHOC CliaracmMoc, T. €.

, To mrobast papyras

OTJIMYacTCA OT Ha HCKOTOpPOC

Heonpeoenennvim unmezpanrom ot (GyHKIUU Ha3bIBACTCSI COBOKYMMHOCTH
BCEX MepBOOOpa3HbIX A dTol (pyHKumu. OO03HAYAETCs] HEOMpEeIeIeHHBIN MHTETpall:

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

Omnepanyst HaxOXIeHUH NepBOoOOpa3HOW i JaHHOM (yHKIMM Ha3bIBaeTCs
unmezpupogeanuem.  VHTerpupoBaHue  sBiIseTcs ~— OOpaTHOM  omepauuein

TuQpepeHIIMPOBAHUIO:
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(frds) =7,

Jlis mpoBepKH MPaBUIBHOCTH BBINOJHEHHOTO HWHTETPUPOBAHHUS HEOOXOIUMO
npoandhepeHIupoBaTh pe3yIbTaT HHTETPUPOBAHUS U CPABHUTH MOIYYECHHYIO (QYHKIIUIO
C MOABIHTErPAIbHOM.

CBolicTBa HEOIPEIEIEHHOIO UHTETpaa:

| (J'f(x)dx) =1 (x); dj'f(x)dx = £ (x)dx;
[ re=reec;

' ka(x)dx =k ff(x)dx, k — const;

4 JO G+ gCdx = [ (dx+ fg()dx.

Taonuua ocHo6HBIX UHMEZPAOB

(O8]

deu =C; C =const; fdu =u+C;
1. 2.
a+l dl/l
fu“du L C, a#-1; 3a. f— =2\Ju + G,
3. a+l Vu
Jd—u :ln‘u‘+C; fa”du =a—+C;
4. % u 5. na
fe“du =e" +C; J'cosudu =sinu + C;
6. 7.
du
. —_ ) =tgu + C;
o fsmudu =- cosu +C; o choszu g
d du . u
J‘ . L; =- ctgu + C; fﬁ —arcs1ng+C,
10. YSIn"u 11. a -u
d
J"iu =Infu +Vu’ +a’|+C; J“ du Zlarctgz+C;
12. Vu® +a’ 13. w'+a’ a a
fzduzzilnu_a+C; fdu :lntgz+C;
14 YU - a 2a |\u+a 15, Usinu 2
du u w
6 fcosu =lnjig | S+ +C; . ftgudu =- In|cosu|+ C;

8 fctgudu =In|sinu|+ C.

Kaxxnas w3 mpuBeneHHbIX B Tabmuie GopMmyn cripaBe/UiiBa Ha MPOMEKYTKE, HE
CoJieprKallleM TOYEK pa3pbiBa MOABIHTETpaibHON (yHKIMHU. BbruncieHne mHTErpajioB c
UCTIONIb30BAaHWEM TaONHIIBI M OCHOBHBIX CBOWMCTB HA3BIBAIOT HEMOCPEICTBEHHBIM
HHTErPUPOBAHUEM.

Memoo 3amenvt nepemenHoil

Teopema 1. llyctb x =q(t) MOHOTOHHAsI, HeNpepbiBHO aAuddepeHunpyemas
GbyHKIMS, TOTIa

[f@)dx = [f (@) (t)d. "
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[Ipu 3TOM, ecin

rae Yx)_ ¢byHKIMA, 0oOpaTHas G (1) .

Je@e@)dt =F0)+C,  [f(x)dx =F((x)) +C,

®opmyna (1) HazwpiBaeTCa Gopmynol 3ameHvl nepemenHol B HEOMPEIETICHHOM

UHTErpae.
Aneopumm 3amenvl nepemenHol.:

1) CesasaTh cTapylo IepeMEHHYI0 MHTerpupoBaHHs X ¢ HOBOM mepemeHHo# [ ¢

IMOMOIIBIO 3aMCHBI X :(p(t) .

2) Haiitu cBs13p My nuddepeHimaiaMmu dx =@ (t)dt )
3) IlepeliTu 01 3HAKOM MHTErpajia K HOBOM IEPEMEHHOM.

4) IlpouHTerpupoBaTh M B TIOJYyYCHHOH I€pBOOOpPA3HONW BEPHYTHCSI K CTapoOil

MIEPEMEHHOM, MOJICTABUB E =P ().
3
Ilpumep . IlpounTErpUpOBaTH MOAXOISIICH 3aMEHON EPEMEHHOM.

a) fcos4xdx; 6) J'egx”dx; 8) fx(2- x?) dx

Pewenue:
t =4x P dbopmyna 7
. dr _1 B B
a) fcos Axdx =|dt =(4x) =4dx| = fcost 73 fcostdt ={tabnuupl =
gy = % UHTETPAJIOB

leint +C :lsin4x +C.
4 4

t =9x +1 y | dopmyna 6
Ox+l g _| 4. _ . _ (ot 9 _ t g, _ _
0) J'e dx =|dt =(9x + 1; =9dx| = fe ) fe dt =< TabauIreI =
= dt HHTETrpaaoB
9
:let +C :legx+1 +C.
9 9
t=2- x? P . dopmyma 3
2N e |7 — (0 2V —_ L S
8) fx(Z x7)dx =|dt =(2- x )d— 2xdx ﬁ [ > ] 5 Ji dt TaOJIUTBI
iy = _; HHTETpajaoB

1¢° 1 ’6
-——+C = —2-x") +C.
26 12
I/IHmezpupoeaHue no uacmisiam
H€K0m0pbl€ Guabl UHmezcpanloe, 8bl4UCIAIeMblX NO 4ACMAM

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

Ecnu npousBonHble  (QyHKIMI
cripaBeyIuBa Gopmya:

JUdV =UV - JVdU, 3)

HazbIBaeMasi Qopmynoti UHMe2pUposanusi o YacmsM.

HETpEepPbIBHBI,

TO



12

U(x)
B xauectBe OOBIYHO BBIOMPAIOT (YHKLHUIO, KOTOpas YIpPOIIaeTcs: Mpu

Qg epeHITMPOBaHUH.
Ilpumep 1IpouHTErpUpPOBATH 10 YACTSAM.
a) f(3x - 1)sin 2xdx; 6) j(l + 2x) In xdXx.
Pewenue.
U =3x-1- dU =3dx ) )
. : COS2x (0S8 2x
a) |(3x- 1)sin2xdx = =3x - 1)(- + dx =
) [ 4V =sin2xdy -y = L82X TOXT DT
1 3 1 3.
=- —(3x-1)cos2x +— fcos2xdx =- —(3x-1)cos2x +—sin2x +C.
2 2 2 4
U=Inx— dU :@
* dx
6) [(L+2x)Inxdx =|dV =(1+2x)dx — =Inx(x+x%)- & +x%) = =
X
V= f(l +2x)dx =x + x°

2
+(C.
2

=Inx(x +x?)- ﬁl+x)dx =lnx(x+x?)- x-

BapuanT 1
HaiiTn HeonpeeneHHble UHTETPpalIbl METOJIOM HENOCPEACTBEHHOTO MHTErpupoBanus (s Ne 1-

5).
, 1
5cosx- 3x° +—

x8 - XS +X4
X X
dx J34dx5 * o 37 - ki
5 .

x .

1. 2.

J[ 12 + ! dx J‘ dx
g o\CosTx - x? ) Jragex?

5.
Haiiti HeomnpeaeaeHHbIE HHTETPAJIBI METOIOM TIOACTAaHOBKH (1715t Ne 6-8).
12x* +5
- —dx
J(Sx 4)3dx. f3x4+5x—3 .

1. 3

. . J(x +5)cos xdx
HaiiTn HeonpeieIeHHbII HHTErpajl METO0M HHTCTPUPOBAHUS 110 YACTSIM: .

Bapuanr 2
HaiiTn HeonpeeneHHble UHTETPpallbl METOJIOM HENOCPEACTBEHHOIO UHTErpupoBanus (s Ne 1-

5).

‘.x9 - 3x7 4+ 2x°

. ;1
J{6smx+4x - — J = dx J(7x 22 45y
dx

x
1 1

+ dx T

J{1+x2 sin”x) f\/4- 9x*

HaiiTn HeonpeieneHHple UHTErpaibl METOJIOM MOACTaHOBKH (17151 Ne 6-8).

dx
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18x* -3 .
J(7x+5)4dx. 6x3 _ 3x+8 x. J‘x7 'ex dx.

. . j(x - 2)sin xdx
HaiiTi HeonpeieneHHbIi HHTErpajl METOA0M UHTETPUPOBAHUS 110 YACTSM: .

IIpakTH4yeckoe 3aHsATHE
Tema: [lelicTBus Ha1 MaTpHUIIAMU.

Hesab: popMHUpOBaTh HABBIKM BBHIIOJIHEHUS ONEpAllil HAJ MaTpULAMU: CIIOKEHUE, BEIYUTAHUE,
YMHOKE€HUE MATPULIbl HA YMCIIO, TPOU3BEICHIE MATPHII.
TpeOoBaHus K BHINOJHEHHIO IPAKTHYECKOI padoThI:

1. OdopmuTth 3agaHus B TETPAIU AJIs IPAKTUUECKUX PaboT.

2. BbINOIHUTE UHIMBUAYAIBHYIO paldoTy .

3. OTBeTUTh HA KOHTPOJIBHBIE BOIIPOCHI

Conep:xaHue NpaKTHYeCKOH padoThbI.
1. BrbInmosiHeHHe 3aJaHUIi

anaafcuenu;l K BDAKMUYECKOMY 3AHAMUIO:

1 3
1 1 2
A=|-1 2|, B= ,
3 45
0 4
-2 0 3 1
C=| 5 6|,D=[-7 0
1. JlaHbl MATPHUbBI: -3 7 25

MOo3KHO 1u CIIOKUTh MaTpully A: ¢ MaTpuuei B; ¢ marpuueil C; ¢ Matpuuei D?
Pewenue:Matpuity A Henb3s CIOKUTH C MaTpHLel B, Tak Kak MaTpuia 4 uMeeT

pasmepsl 3*2 | martpuna B - pasmepsl 2% 3, a CKIIaabIBaTh MOKHO TOJNBKO MATPHITBI
OJIMHAKOBBIX pazmepoB. Matpuiisl 4 u C UIMEIOT OTMHAKOBBIE Pa3MePHI, TIOITOMY HUX
MOJKHO CKJIJIbIBAT.

ManI/II_[BI A n D umerot OAWHAKOBBIC pa3MCpPhI, CJIICA0BATCIIBHO, UX MOXKHO CKJIaJbIBATh.

(—1 0 —2J [1 7 2]
A= , B= .
2. Haiitu A+B , ecn -5 6 -3 3 45

Pewienue:Tak kak MaTpulbl UMCIOT OI[I/IHaKOBHﬁ pa3Mep, TO UX MOKHO CKJIaJIbIBATh. HpI/I
CJIOKCHUH MaTpHLl HAAO CIOKHUTH 3JICMCHTHI, CTOAINEC HA OAMHAKOBBIX MCCTax, T.C.

-1 0 -2 1 7 2 —1+1 0+7 —-2+42 0 7 0
A+ B= - = = )
-5 6 -3 3 4 5 -5+3 6+4 -3+5 -2 10 2
3. JlaHo:

2 5 4 -1
A=|6 3 0 11|

-6 -15 -12 3
—-34=|-18 -9 0 -33|
78 1 =3] ~21 -24 -3 9

J51s TOr0, 4TOOBI -3 YMHOXKUTH Ha MAaTPUILY A HYKHO Ka)XIbIH JIEMEHT
MaTpuibl 4 yMHOXHTH Ha -3.

4. JlaHbl MATPHUIIBI:
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1 3 10 -1 1 3 1 -5 2
A=14 2 =-2,B=13 1 4|,C=|3 -2 3|
2 7 13 -5 2 5 0 -1 6
Haittu: 24+B-3C.
Pewenue:

2 6 20 -1 1 3) (3 -15 6
24+B-3C={8 4 —-4(+|13 1 4|-]9 -6 9 |=
4 14 26 -5 2 5) {0 -3 18

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

CamocTosiTe/IbHOE BbINIOJIHEHUE 3aJaHUI CTYIeHTAMM.

1. Haitgute cymMy Matpuil ei” u e“i

Fro4 TYE 5 4
i ,

15 6 23 -1
8 1 3FEp -3 —5}
2.Bp4uCInTh IPOU3BEICHUE MATPULL: ™~ < <
730020 0% "‘g
[z ¢ —i}n 7 -5
6 1 —3i
3.BpIuncnuTh Npon3BeIeHNE MATPULL: - <
07 -850 3%
s —3F —3;
4.BpIYMCINTG IPOU3BEIEHUE MATPULL: ™ - .
RO
—7 0 = 3% :
- - 8
| 2
5.BerumrcanTh Npou3BeICHHE MAaTPHIL: - T
(10
:: 3- % - — ﬂ. — -
A— 7 = ZF
[

6.BbIuKcauTh POU3BEAEHUE MATPHIL: ~ ~ =

Bomnpocs! 11si CAaMOKOHTPOJIA:

Yro HazpIBaeTcs MaTpunei? 3anumuTe oOmMid BUA MAaTPUIBI pa3MEepOM mxn.
Kaxue MaTpuiipl Ha3bIBalOTCSl PABHBIMU?

HazoBure Buab1 MaTpui.

HazoBute nnHelHbIE Onepaluy HaJl MaTPULIAMHU.

Kakue matpuiisl MokHO nepeMHokaTh? Kak BbINOIHIETCS yMHOXKEHUE?

AN S
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Tema: Borunciienue onpeaeauresei
Hean: chopmupoBaTh yMEHUE BBHIYHUCIATH OMPEACIUTEIN BTOPOTO, TPETHETO U N-TO
MopsiIKa.
Teoperuueckne cBeieHHs K NPAKTHYECKOIi padoTe
Omnpenenenne. OmnpenenutenieM (ASTEPMHUHAHTOM) BTOPOTO TOPSJIKAa HA3bIBAIOT
YHucCIJIo, KOTOpOG CTaBUTCS B COOTBCTCTBHUEC ManI/IIII)I BTOpOFO nopsmKa, 1 BBIYHUCIIACTCA

cemyromum odpasom (obosnauaercsa A, | 4|, det A):
|A|: o —ay dy— dpdy.
dy dpy

3 4
1 =3:6—4-5=18—-20=-2
'Is 6 ’

-4 1
2 =|—4)-6—1:(—-5]=—24+5=—-109.
s o514 -5

Onpenenenne. Onpenenurenem (IETEPMUHAHTOM) TPETHETO MOPSIKA HA3BIBAIOT
YHUCJIO, KOTOPOE CTABUTCSI B COOTBETCTBUE MATPHIIbI TPETHErO MOPSAAKA, U BHIYUCISIETCS
0 TIPaBHITY:

ay dyp dp
A= Ay, Ayy Apy| =1 A AxTa Ay a31a;3a, 05~
ds; dz A
A3y d; — Ay Ay3ds— A Ay ds;
JIaHHBIH aNTOPUTM HA3BIBAETCS «IIPABHIIOM TPEYTOJBHHKA», KOTOPOE MOKHO MPEICTaBHTH B

BHJIC CXCMbI
o o o . \ // / v q
NS TSV
Hanpuwmep, BeranrcauM onpeennTenb
3 -1 2
=l4 5 1|=3-5-[-2)+[-1]-1-2+2-4-(-1]-2-5-2—
2 -1 -2
3-(—1)-1-[-1)-4-[-2]=—30-2-8—20+3—8=—65.
I[J'I?I BBIYHUCIICHUA OIPEACITIUTEIA TPEThETO IOpAAKAa MOXHO II0Jb30BAaTHCA aJIrOPUTMOM
Capproca:

1) Mocne 3anucu onpepenuTens [OONUCbIBAEM €ro nepBbii UM BTOpPon cTonbel, U
BbIYUC/ISIEM MO CXEME

A

Hanpumep, Befunclium onpelenurens no anroputmy Capproca
1 -4 2| 1]1 - 1, -4
A=|-2 5 4|=-2 5 5 =1-5:(—6+[—4]-4-3+;
31 -6 |3 17 % 1
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+2+[=2]-1-2-5-3-1-4-1—(—4)-[-2]-[-6]=¢
—30-48-4-30—-4+48=—68.

2 -1 5

MUHOP |-4 2 1 M32:‘_24 ?‘:2-1—5-(—4):22,
0 3 -2
15
M=, _2‘:(—1)-(—2)—3-5:—13.

Onpenenenne. AnreOpantecknM JOMOJIHCHUEM dJIEMEHTa djj onpedenumens M-

20 I’lOp}ZOKa (0603Hauaemc;z AU) Has3vleaemcs coomeemcmeyiou;uﬁ eny MUHOp CO 3HAKOM

A;=[- 1)i+jMij={Mij, eciu i+ j|— 4eTHOE unco ;
1 2 3
Hanpumep, n1s onpenemurens |4 5 6
7 89
—(__1)3+1 - _2 3_ _ — — —
A,=l-1) M=M= (|=2:6-3-5=12-15=-3,
— 1+2 — — 4 6_ — — _
A,=-1 Mu——Mu——‘7 9_—(4-9—6-7)_—(36—42)_—(—6)_6.

9) (Teopema Jlannaca) Omnpenenurens paBeH CyMMe MPOU3BEICHUN 3JIEMEHTOB
HEKOTOPOTO CTOJIONA (CTPOKH) HAa COOTBETCTBYIOIIHE UM allreOpanvecKue JTOTIOTHECHUSI.
Hanpumep, nist onpenenuTens TpeTbero nopsaka

a dp dp
Ay ay, a4y =a, AytapAptasdz=a;Astay Aytas; Az,

a3 A4z di;

1 2 -3
Ilpumep. (3 —1 2
4 5 =2

Pewenue
1) Beruucium onpenennurensp.
a) M0 MPaBUITY TPEYTOJIbHHKA.

1 » < -3 |1 2 =3

4 23 -1 2|=¢
4 5 -2/ 1475 -2/ 14 5 -2
1-(—=1]-(=2)+(=3]-3-5+2-2-4—(-3)-(-1]-4—1-2-5-2-3[-2)=¢
2-45+16-12-10+12=-37.

0) no anropurmy Capproca.

1 2 =3|1 2
3 = -1 23 —-1=¢
4 5 4 5 =24 5

1-(=1]-(=2+2-2-4+(-3]-3-5—(=3]-[-1)-4—1-2-5-2-3+(-2)=¢
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2—45+16—12—-10+12=-37.
B) 1o Teopeme Jlaruraca.
Pa3znoxxum onpenenuTesns Mo IepBOMY CTOJIOILY:
b2 -3 1+1 2+1
3 -1 2|=1-A4,+43 A, +4- A, =(—1)"" M, +3- (-1 M, +¢
4 5 -2
-1 2

2 -3 2 -3

. —_— 3+1 0 f— —_— | — . — — . —
+4-[—17""- 4, ‘5 _2|3‘5 _2F4L_1 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.
Conep:kaHue NpakTU4YecKoi padoThI:
1 ¢apuanm BpuuciauTh ONpeNeIUTENN
1 2 3
2 -3 35 -5 —6 -8 -3
1) ;2) | ; 3) ; 4) IO Ak
4 5 2 8 1 8 4 =57 6 13
7 83 1 5 6 ; 3 ]1 g
6)—3 1 4|1 -2 —-3;98 ;
2 65 7 4 4 =203
-2 -4 1 6
2 eapuanm. BI)I‘-II/ICJ'II/ITI: OHpeJleJ'H/ITCJ'[I/I
2 3
2 -3 3 5 -5 —6 -8 -3
1) SN ; 3) ; 4) 4T
4 5 2 8 1 8 4 -5 ¢ 13
7 8 3 |11 5 6 ; 3 ]1 g
6)—3 1 4|1 -2 —=3;98 ;
2 65 |7 4 4 Lo=203
-2 -4 1 6

IIpakTnyeckas padora
«Pemenue cucrem JMHEHHBIX yPABHEHUH TpeThero nopsiaka merogom Kpamepa»

Iean padorsi:
pacIMpuTh npeacTasieHue o Meronax pemenus CJIY u orpaborars anroputm pemenns CJIY

metonoMm Kpawmepa;

Pa3sBUBATh JTOTHYCCKOC MBIINIJICHUEC CTYACHTOB, YMCHUC HAXOJUTh PAllUOHAJIBHOC PCIHICHUEC

3aa4y;

BOCIIUTHIBATh Y CTYJEHTOB aKKypaTHOCTb U KYJIbTypy MMCbMEHHON MaTeMaTU4eCKO peun mpu

0(OPMIICHUU UMU CBOCTO PEIICHHS.

Pemmmre cuctemy ypaBHeHuil mo ¢opmynam Kpamepa
BAPHUAHT 1 BAPUAHT 2
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) [3x—2y+z=10;|x+5y—2z=—15;

DI o) 2x-3y+z=-3;[x+5y—z=—1;
X+y—3z=—2;/4x+3 y+22z=16 | 4 | Y

2 3) 2x—y+z=2;3x+2y+22z=—-2;

x—y+2z=-3;{x+2y—z=4;

3)
+2y+3z=5;2x—y—z=1;

IIpakTuyeckas padora
Pemenne cucreM JIMHEiHBIX YPABHEHM € TOMOIIbIO 00PATHOH MATPHIbI
Henb: HayunThCs peEIIaTh CUCTEMBI JIMHEWHBIX YpPaBHEHUN C IMPUMEHEHHEM
MaTpU4YHOIO0 METO/A.
B marpuuHOM MeTone pelieHusi CUCTEM JIMHEHHBIX airedpandeckux ypaBHEHHM

BUOA.
( —p | -5 |
g X tap Xt ta,x,=b, 1y X Fan Xyt Fay, X, =by, o

ay dp a,
. A=|%1 G4xn ... dy,
KOTOpBIE B MaTpUUHOM Qopme 3anuchiBaroTcs kak A-X = B, rne A — -
anl a,ﬂ Clnn
Xy
x=*
OCHOBHAasi MaTpHIla CHUCTEMBI, = - MaTpHIa-CTOJIOCI] HEU3BECTHBIX IMEPEMEHHBIX,
x}’l
b,
B=|"?|. MaTpHIla CBOOOIHBIX YJICHOB.

n

Pemenne crcTeMbl JIMHEHHBIX aNreOpandecKuX YpaBHEHH MATPUIHBIM METOIOM
onpenensgercs o gopmyae X = A - B, T.e. pelieHne HaAXOAUTCSA C TIOMOIIBIO 0OPaTHOM
MaTpHIB A

BapuanT 1
1. PemuTh cucteMy JIMHEWMHBIX YPABHEHHUU TPETHETO MOPSAKA MATPUYHBIM METOOM.
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a) 5x+2y—z=—1,3x—y+3z=—4, 6) |x+y+z=—4,3x+4y-3z=1,
B x+y—z=—1,3x+3y+22z=7,

Bapmuanr 2
1. Pemmuthb cucTteMy THHEHHBIX YPaBHEHUH TPETHETO MOPSIKA MATPUIHBIM METOIOM.
6)
B3x+y+z=2, 5x+3y+2z=—1, x+y—z=2,|-4x+3y—z=3,

a)
B)

ix+y—2z=3ﬂ4x+5y+4z=—3,

KonTposabHbie BOpochl
3anummMTe CUCTEMY JIMHEHHBIX alre0pandeckux ypaBHEHUH B MaTpU4HOH (opme.
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IMpakTnyeckas padora

Tema: «Boviuucnenue eepoamnocmeii cooblmuil no Kiaccuieckou gopmyie 6epoasmHocmuy
Hean: QopMupoBanre yMeHWI pemarh 3aJadd, WCIOJIb3YSl KIACCHUECKYHO (OopMyIy
BEPOSTHOCTH;

3aKperUieHHe yYMEHUWH pelaTh 3aJlaud, HMCIOJNb3ys OmpeaeicHus U (OopMyIlbl pa3HBIX BUJIOB
KOMOWHANMi 0€3 TMOBTOPEHUH M C TOBTOPEHUSMH; pellaTh 3aJadd, HUCIOJbL3ys IpaBuia
KOMOWHATOPHKHU.

MeToanuyeckue yKa3aHusi 1 TeOpeTHYeCKHe CBeIeHUA K NPaKTH4YeCKoil padoTte
Knaccuueckoe onpeodenenue gepossmuocmu
IIpumep 1. IlycTb B ypHE COAEPKUTCA 6 OIMHAKOBBIX IIAPOB, IpUYEM 2 U3 HUX - KpacHbIe, 3 -
cunue u 1 - 6enbiil. KakoBa BO3MOXHOCTh BBIHYTh HayJjauy U3 YpHBI IBETHOU map? MokHO 1
0XapaKTepU30BaTh 3TY BO3MOKHOCTh YUCIOM? OKa3bIBAETCS MOKHO. ITO YUCIIO U HA3bIBAETCS
BEPOSITHOCTHIO COOBITHS A (MOSIBIIEHUS IIBETHOTO 11apa). Takum oOpazoM, eeposamuocms echib
yucno, xapakmepu3syrouiee CmeneHb 603MONCHOCMU NOAGIEHUA COObIMUA .
Kaxxaplii 13 BO3MOXKHBIX PE3yJIbTaTOB UCIIBITAHUSA (B IpUMepe 4, UCTIBITAHUE COCTOUT B
M3BIICYCHUH [Iapa U3 YPHBI) HA3BIBACTCS 971€MEHMAPHBIM UCXO00O0M.
Te saneMeHTapHBIE HCXOBI, B KOTOPBIX HHTEPECYIOIIee HAaC COOBITHE HACTYIIACT,
HA3BIBAIOTCS 01a20NPUAMCMEYIOUWUMU STOMY COOBITHIO. B ipuMepe 4 6:1aronpusiTCTBYIOT
coObITHIO A (TIOSBIICHHUE IIBETHOTO IIIapa) 5 UCXOJIOB.
CoObITHS Ha3BIBAIOTCS PAGHOBO3MOMHCHBIMU, €CITU €CTH OCHOBAHUS CUUTATh, YTO HE OJTHO U3 HUX
He sBJsieTcs 00Jiee BO3MOKHBIM, YEM JIPYTOE.
IIpumep 2. TlosiBeHHE TOTO UM HHOTO YHCIIa OYKOB Ha OPOLIIEHHOM UTPalbHOM KyOUKe —
PaBHOBO3MO>KHBIE COOBITHSI.
Bepoamnocmuro P(A) coObiTus A Ha3bIBAIOT OTHOIICHHE YHCIIAa OJIArOMPHUSITCTBYIOLIUX STOMY
COOBITHIO HCXOJIOB K OOIIEMY YHCITy BCEX PABHOBO3MOXHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX
MCXOJ0B, 00pa3yoNIuX MOJIHYIO rpynmny. Bepoamnocme P(A) coObiTust A onpeensercs 1o

dbopmyne

Py =2
(4)=—

1,
1€ i — 9UCII0 3JIEMEHTAaPHBIX UCXOJ0B, OJArONPHUATCTBYIOIINX A; # — YUCIIO BCEX BO3MOKHBIX
AIIEMEHTAPHBIX UCXO0JI0B UCIIBITAHUS.
B npumepe 4 Bcero 3neMeHTapHBIX UCXO0B 6; U3 HUX § GJIaronpUsTCTBYIOT COOBITHIO A.
CnenoBaTenbHO, BEPOSTHOCTh TOTO YTO B3SITHIN IIap OKAXKETCs LIBETHBIM, paBHa P(A) = 5/6.

Ipumep 3. OnipenenuTb BEPOSATHOCTh BBIAACHUS HEYETHOTO YHCIIAa OYKOB HA KOCTH.
Pewenue. TTpu 6pocannu KOCTH cOObITHE A — «BBITIAJIO HEYETHOE YHUCIIO OYKOB» MOXKHO
3amucaTh Kak moaMHoxecTBo {1, 3, 5} nmpoctpanctBa ucxonos {1, 2, 3,4, 5, 6} (puc. 1).

Yucno Bcex paBHOBO3MOKHBIX UCXOJOB # = 6, a YMCIIO 0JaronpusTHEIX COOBITHIO A — m = 3.
CnenmoBartensHO,

PA="=-
6 2

IIpumep 4. B ypHe HaxoauTcs 7 mapoB: 2 6enbIx, 4 uepHbIX U 1 KpacHbIi. BeiHMMaeTcst oauH
nrap Hayraja. KakoBa BepOSITHOCTb TOTO, UTO BBIHYTHIN map Oyner 4€pHbIM?
Pewenue. 3anymepyem mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu I u 2 — Oenble, ¢
HoMmepamu 3, 4, 5 u 6 — uépHble, a KpaCHOMY IIapy NMPUCBOUM HOMep 7. Tak Kak Mbl MOKEM
BBIHYTh TOJIBKO OJIMH M3 CEMU ILIAPOB, TO 00IIIee YHCIO PABHOBO3MOKHBIX UCXOJIOB PABHO CEMHU
(n =7). 3 Hux 4 ucxoja — NosBIICHUE IIapOB ¢ HOMepamu 3, 4, § U6 — IpuUBEyT K TOMY, YTO
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BBIHYTHIN map OyaeT uépHbiM (m = 4). Tem caMbIM, BEpOSITHOCTh COOBITUSL A, COCTOSIIIETO B

4

P(A)= -
IOSIBJICHUH YEPHOTO 11apa, paBHA 7
BoruncnuTe BEpOsITHOCT TOTO, UTO BBIHYTHIHN 11ap OyAeT OebiM.
Ilpumep 5. Beruuciauth BEpOSTHOCTD BbINajieHus B cymMmMme (0 04KkoB Ipu OpocaHuM Hapsl
KOCTEH.
Pewenue. PaccMoTpuM Bce paBHOBO3MOXKHBIE HCXOJIbI B pe3yJibTaTe OpocaHus IByX KocTel (ux
YHUCIJIO PaBHO 36 - pEKOMEHIyeM 3anucath B BUje Tabmauiiel). Beimanenue B cymme 10 0ukoB
(cobObITHE A) BOBMOXKHO B TPEX ciaydasx — 4 Ouka Ha IEpPBOM KOCTH U 6 HA BTOPOIi, 5 0UKOB Ha
MepBOH M 5 Ha BTOPOM, 6 OYKOB Ha NepBOi U 4 Ha BTOpoid. [IoaToOMy BepOsSTHOCTH COOBITHS A

PA)=—=—
(BeImaneHus B cymme 10 04KOB) paBHa 36 12
IIpumep 6. 13 60 BonpocoB, BXOAAIIUX B K3aMEHALIMOHHBIE OMJIETHI, CTYEHT NOATr0TOBUI 50.
KakoBa BeposITHOCTh TOTO, YTO B3STHIM Haylady CTyJACHTOM OWJIET, COACep Kaluii 2 BOmpoca,
Oy/IeT COCTOSATH U3 MOATOTOBICHHBIX UM BOIIPOCOB?
Pewenue.
1) O603HauNM coObITHE A - «BBITSHYTHII CTY/I€HTOM OUJIET COCTOUT M3 IMOATOTOBICHHBIX UM
OusetoB». J{i1s BBIYUCIIEHUS BEPOSITHOCTH TOSBICHUS JAHHOTO COOBITUS BOCIIOIB3YEMCs
KJIACCUYECKHUM OMPEAEICHUEM BEPOATHOCTH COOBITHS, COTJIACHO KOTOPOMY BEPOSTHOCTH

i
PlA)=—,
ornpenensiercs no popmye: 1
TJIe 7 — YUCIIO UCXOJIOB, IPH KOTOPBIX MOSIBIISIETCS COOBITHE A,
n— 06mee YHUCJIO SJICMCHTAPHBIX HCCOBMECTHBIX PABHOBO3MOKHBIX HCXOI0B.
2) Onpenenum n. OO6IIee Ynuciao OUIETOB ONMpEEsIeTCsl coueTanueM 1o 2 u3 60:

;B0 6059

fn=C%=——=——=1710
sal-al 2
3) KonmuecTBO OMIIETOB, BOPOCH! KOTOPBIX CTYJIEHT 3HAET, OTMPEACIISCTCS COYETaHUEM 110 2 U3
50:
500 50.49
m= Q= =220 105 P(4)=22 _ 069
482l 2 4) OnpenenuM BEpOSITHOCTh COOBITUS A 1770

Omeem: BeposSTHOCTB TOTO, UTO B3ATHII HayAauy CTyJI€HTOM OWIIET, COJEpKalIHii 2 Bompoca,
Oy/eT COCTOSAThH U3 MOATOTOBIECHHBIX UM BonpocoB paBHa P(A) = 0,69. To ectb, ecnu Oy e,
Harpumep, 100 Takux cTyAeHTOB, TO 69 U3 HUX BBITSHYT OUJIETHI, K BOIIPOCAM KOTOPBIX OHU
[IOATOTOBJICHBI.

CsoiicTBo 1. BepostHOCTh docmoseprozo coobiTus A paBHa equnuie: P(A) = 1.

CBoiicTBO 2. BeposTHOCTD He603M0xcH020 cOObITHS A paBHA HYIO: P(A) = 0.

CpoiicTBO 3. BeposTHOCTD CIy4ailHOro COOBITHS €CTh MOJOKUTEIBHOE YHCIIO, 3aKII0YEHHOE
Mexay nynem u eounuyeii: 0< P (A ) <]

Ilpumep 7. Tak Kak BEpOSATHOCTH BbINaieHHsI I3 0OYKOB pU OpOCaHUU Mapbl KOCTEN —
HEBO3MOKHOE COOBITHE, €T0 BEPOSITHOCTh PABHA HYJIO.

Knaccuueckoe onpedenenue eepoamnocmu Npeanoaaraet, YTo YUCIO FIEeMEHTaApPHBIX HCXO0B
UCIBbITaHusl KOHEUHO. Ha mpakTHke jke 4acTo BCTPEUaroTCsl UCTIbITAHUS, YUCIIO BO3MOKHBIX
HCXOJI0B KOTOPBIX OeckoHeuHO. Kpome 3Toro, 4acTo HEBO3MOXKHO MPEACTABUTH PE3YIbTAT
UCIBITaHUS B BUJIE COBOKYITHOCTH 3JIEMEHTApHBIX cOObITUH. Ellle TpyiHee yka3zaTh OCHOBaHMUS,
MO3BOJIAIOIINE CUUTATh dJIEMEHTapHBIE COOBITUS paBHOBO3MOKHBIMHU. [10 3T0# nmpuunHe, Haps Ty
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C KJIACCHYECKUM OTIPEJICICHUEM BEPOSITHOCTH HCIOIB3YIOT U IPYTHE OTPEICIICHHS, B
YaCTHOCTU CHIAMUCMUYECKOe OnpedeeHue.

Cmamucmuueckoe onpedenienue 6epoAMHOCMU

OmnocumensHnan yacmoma Hapsay C BEPOATHOCTHIO PUHAJICKUT K OCHOBHBIM TIOHSTHSIM
TEOPHUHU BEPOSTHOCTEH.

Ommuocumenvnoit yacmomoii coObITHsI A Ha3bIBAIOT OTHOLIECHUE YUCIIa UCIIBITAHUH, B KOTOPBIX
COOBITHE TOSIBUIIOCH, K OOILEMY YUCITY (PaKTHIeCKH %onsBez[eHHHx UCTIBITAaHHH:

W{ A) =
i,

TJ€ M — YUCJIO MOSIBJICHUH COOBITHS A, n — 00IIee YNCIIO UCTIBITAHUMN.
Knaccuueckan eeposamuocms gpluucinemcs 00 Onvima, @ OMHOCUMENbHAA YACMOMA — ROCJle
onsima.
JlnurenpHble HAOMIOEHHS TOKA3ald, YTO €CIIH B OJMHAKOBBIX YCIOBUAX MPOU3BOMIST OMBITHI, B
Ka)XJIOM U3 KOTOPBIX YHUCIIO UCTIBITAHUN BEIIUKO, TO OMHOCUMENbHAA YaACMOma
00Hapyscueaem ceoluCmeo ycmouyugocmu. ITo CBOUCTBO COCTOUT B TOM, YTO B Pa3IMYHBIX
OTBITaX OTHOCUTEIbHAS YAaCTOTA U3MEHSETCS MaJio (TeM MEHbIIIe, YeM OO0JIbIIe MPOU3BEICHO
UCIIBITaHU ), KOJEOISCh OKOJIO HEKOTOPOTO MOCTOSHHOTO YUCIIA. DTO MOCTOSHHOE YUCIIO U €CTh
BEPOSTHOCTb MOSIBJICHUS COOBITHSI.
TakuMm oOpa3om, Py JOCTATOUHO OOJIBIIOM KOJTHYECTBE UCTIHITAHUH B
KaueCTBE CHAMUCMUYECKOU 6EPOANMHOCMU COObIMUA TIPUHUMAIOT OMHOCUMETbHYIO
Yyacmomy Uy 4ncio, OIU3Koe K Hell.

Cooepircanue npakmuueckoi padoomaot
1. Pewume 3a0auy:

3aoaua 1. B ypue Haxogurcs 15 Genbix, 5 kpacHbIX 1 10 u€pHbix mapoB. Hayrax n3zsnekaercs
1 map, HaiTH BEPOSITHOCTh TOTO, UTO OH OyZeT: a) 6enbiM, 0) KpaCHBIM, B) YEPHBIM.

3aoaua 2. B xopoOke nexat § 3e/eHbIX, 7 CHHUX M 15 KpacHbIX KapaHaamei. BerauciuTsb
BEPOSITHOCTH TOTO, UTO B3SATHIN HAayTaJ KapaHaaml OyAeT, CHHUM HJIH 3eJICHBIM.
3aoaua 3. B onHoli kKopoOke HaxoaAUTCs 4 OeNbIX U 8 UEPHBIX IIAPOB, a B APYroi — 3 Genbix 1 9
yepHbIX. 13 Kax 10l KOpoOKH BBIHYJIM IO apy. BeIUUCINTE BEPOATHOCTH TOr0, YTO 00a m1apa
OKaXXyTcsl OETIBIMU.
3aoaua 4. B mara3un noctynuiio 30 X0J0IUIbHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOICKON
nedexr. CaydaiiHpIM 00pa30M BBIOMPAIOT OAMH XOJIOAWIBHUK. KakoBa BEpOATHOCTH TOTO,
910 OH OyneT 6e3 nedexra?
3aoaua 5. Habupas Homep TenedoHa, aboOHEHT 3a0buT ocaeIHIE JBE LU(PBI U, TOMHS JIUIIb,
9TO 3TH NUQPHI pa3INuHbl, HA0Opad ux Hayraa. HaiiTu BeposITHOCTH TOTO, 4TO HAOpaHbI HYKHBIC
U PHL
3aoaua 6. AGoHeHT 3a0bUT TTOCIIEAHIO IUPY HOMepa TenedoHa W TMOITOMY Habupaer e€
HayraJl. OnpenennuTh BEpOSITHOCTh TOTO, YTO €My IPpUAETCSA 3BOHUTH He Oojiee yeM B 3 MecTa.
3aoaua 7. AGoHeHT 3a0bUT TIOCTEHIE 2 TUQPHI Tele()OHHOTO HOMEpa, HO TIOMHHT, YTO OHU
pasIu4Hbl 1 00pa3yloT ABY3Ha4HOE uuciio, MeHblee 30. C yueToMm 3Toro oH HabupaeT Hayraj
2 uudpsl. Haiitu BeposSTHOCTH TOTO, UTO 3TO OYAYT HYKHBIC ITU(PHI
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4 KOHTPOJIBHO-OLHEHOYHBIE MATEPHUAJIbI
JJIA ITPOMEZKYTOUYHOU ATTECTALIUU 110 YYEBHOU
JANCIHUIIVIMHE «<MATEMATHUKA»

[IpenmeToM OLIEHKH SIBISIOTCS YMEHHMS M 3HaHUsA, oOmMe U NpodecCHOHATbHBIC
koMmrieTeHuu. O1eHKa OCBOCHUS TIPEeIyCMaTpUBaeT oug.3auem.
1. YcnoBus npoBeieHUs —yCTHasi U MMHCbMEHHas (hopMa.
2 Bpewms BBINIOJIHEHHUS 3a7aHus — 45 MUHYT.

IIpumepHbIii NepeyeHb 32 aHUI

Sx
7

1+—
3x

lim
X— 00
1. Boluucnuts npenen

2. Bbluuciauts npeness:

o Sxt- X+l . X°+2x . x'-4

hm4— lim—; lim 3
a) < 2xT+x . g) v x -4 ) ex +2x

lim sinl7x
3. Berumcouts npegen sin5x
lim sinSx
4. Beramenuts npegen <70 3X
3x* +x

lim—
5. Beruamcauts npeaen =0 x7 - 2x

limx2 - 10x+16
6. Bbruncnuts npezaen =8 x-38

fay =%

- X
7. WccnenoBath QyHKIUIO X - 6 Ha HenpepHIBHOCT B TOUKE ~

—2,2_ 3
. HccnenoBath ¢hyHKIIHIO f()=3x"-x U TIOCTPOUTH €€ rpaduk.

. Bprunciauth 3HaUEHUE MPOU3BOAHON CIEAYIOMNX (PYHKIIUIA B TOUKE Yo
2) f(x)=8x*- Inx. 5) f(x) =x’ +5x

=(x4 -5x% + xy

_11x-8

y —
. Haittu npousBoaHyto pyHKIIMK 2x+4
2x°-8

. Haittn nponsBognyto gpyHkmu

. Haittu npousBoayio GpyHkuy » —¢ .
=In8x* - 3x2 +2)

A-x’+x7-2x

. Haiitn HeonpeeieHHbIN HHTErpal J X

. Haittu npou3sBosnyto dyHKiuy

dx

2 3
. . . fx e dx
. Haiiti HeomnpeiesIeHHbIH HHTErpaJl METOIOM 3aMEHBI TIEPEMEHHOM .

A
. . 5 J(6x +11) dx
. HaI/ITI/I HGOHpGIIeHCHHbII/I I/IHTeraJI METOAO0M 3aMCHBI HepeMeHHOI/I .
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fcos(6x - Ddx

: 6
J'sm X -cos xdx

17. Haiitu HeonpeaeneHHbli HHTETpaJl METOJIOM 3aMEHbI IIEPEMEHHON

18. Haiitu HeonpeaeneHHbli HHTETpaJl METOJIOM 3aMEHbI IIEPEMEHHON
3

J'(Sx +1)dx

19. BerurcnuTh onpeaesieHHbIN nHTerpan °

1

J'(x- 5)xdx
20. BerauciauTe onpeaeneHHbIi naterpai © .
2 3 4

X +x

ety
21. BeluucnuTh ONpeaeseH bl naTerpan © X .
2 30 -1 0 3

A=|-2 1 8| B=|2 4 1
2 4 3 I 30

22. Haittu Matpunty C=34+B, ecnu , .
23. PemuTh cucTeMy JIMHEHHBIX YPAaBHEHHH METOJIOM OOpaTHOM MaTPHIIHI.
24. Pemmith CUCTEMY JIMHEWHBIX ypaBHEeHUH 10 (hopmyiam Kpamepa.

25. Pemuth cucTeMy JIMHEWHBIX ypaBHEHUH MeTonoM ["aycca.

x, +3x, - 2x; =4,
x, +4x, - x; =7,
2x, +x, +x; =3.

—g 2 .
26. CKOpOCTb [BIDKCHHS TOYKHM H3MEHsleTcss mo 3akony Y =>! +41+2 (y/c). Haiitu myts s,
PO IEHHBIN TOUKOMU 3a 4 ¢ OT Hayasa JABM>KCHHUS.

— .2
27. BBIYHCIIHTH 00BEM TeJIa, TIOTYUEHHOTO OT BPALICHHs (DUIYpPbl, OTPAHUYCHHOMN THHUIMHE » |
y=0 , X =1 , X :3, BOKpyT ocu Ox.

—2 _ _
28. BeruncanTp wiomaab GUrypol, OorpaHideHHON JTMHUSAMU y=x =0 , X =1 , X =2
HIkana oueHKku 00pa3oBaTeJbHBIX JOCTHKEHU I

[IpouieHT pe3yIbTaTUBHOCTH Ouetka ypoBHs IOATOTOBKH
(MpaBHITBHBIX OTBETOB) Gasut (oTMETKa) BepOaIbHbIN aHAJIOT
90+ 100 5 OTJIIMYHO
75+ 89 4 XOPOLIO
51+74 3 YAOBJIETBOPUTEIBHO
Menee 50 2 HEYIOBJIETBOPUTEIBHO

Bomnpocs! ni# 3auera
1. Matpwuipl, 1eHCTBHS Ha/l MAaTPUIIAMH.
2. Omnpenenurenu 1-ro, 2-ro, 3-ro nopsakoB. [IpaBuio TpeyroibHUKOB.
3. OOparHas MaTpuia. ATTOPUTM HaXOXKJIEHUSI OOPaTHON MAaTPHUIIBL.
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4. Panr matpuipl. AJTOPUTM BBIYHMCIICHHUS paHra MaTpPUIbl C MOMOUIBIO 3JIEMEHTAPHBIX
peoOpa3oBaHUM.

5. Cucrema nuHEHHBIX ypaBHeHHH. Meton oOpatHoi Matrpuiel. Popmynsl Kpamepa.

Meron lNaycca.

[Ipenen pyukuuu B Touke. OCHOBHBIE TEOPEMBI O MIpeieax.

7. Ilpenmen ¢yHKIMHM mpH X, CTpemsIeMcsi K OSCKOHEYHOCTH. 3aMedaTesIbHBbIC MPEEIIbl.
Yucno e.

8. HemnpepbIBHOCTHh (YHKIIMU B TOUKE U HA MPOMEKYTKe. TOUKa HENPEPHIBHOCTH (YHKIINH.
Touka pa3peiBa pyHkuuu. CoiicTBa HempepbIBHBIX GyHKIMi. [Ipupamenue aprymenTa.
[Tpupamenue pyHKIUY.

9. IlpomsBomnas ¢ynkumu. Juddepennman PyHkmuu. ['eoMeTpUUYECKHN  CMBICT
IIPOU3BOAHON. MeXaHNYECKUNA CMBICI IIPOU3BOIHOM.

10. Ta6nuua nmpousBoaubIX. [ToHsTHE crokHOM QyHKIMH. [Ipon3BoIHAS CIOKHON (YHKITHH.

11. Cxema wuccrnenoBanus ¢yHkuu. OOmacTe ompeneneHus QYHKIUH. MHOXECTBO
3HaueHn ¢yHKIuU. YeTHOoCTh U HeueTHocTh GyHkiuu. Hynmu dynkmuu. [IpomexyTku
3HAKOMOCTOSIHCTBA ~ (yHKIMU. Bospacranme u  yObBaHMe (QYHKUUH, MPaBUIO
HAXO0XJICHUS MPOMEKYTKOB MOHOTOHHOCTH. TOUYKH SKcTpeMyMma (YHKUIWH, MPABUIIO
HAXOXKICHUS IKCTPEMYMOB (DYHKITHH.

12. [Ipou3BOaHbIE BBICIIMX MOPSAKOB. DUWYECKUH CMBICH BTOPOH MPOU3BOIHOM.
HccnenoBanue pyHKINN € TOMOIIBIO BTOPOH TPOU3BOHOM.

13. IlepBooOpasnas. Heompenenenubiii uHTerpan. OCHOBHBIE CBONCTBAa HEOMPEIEICHHOTO
MHTETpasa.

14. TaGnuiia HeompeAeIeHHBIX HHTETPAJIOB.

15. Meroabl MHTErPUPOBAHMS: METOJT HETIOCPEICTBEHHOTO NHTEIPUPOBAHNUS; METO]] 3aMEHbI
MEePEeMEHHO (METO/1 OJICTAHOBKH ); METO/I MHTETPUPOBAHUS IO YACTSIM.

16. Onpenenennplii uHTerpan. lloHatue wuHTErpampbHOW cymMmbl. [locTaTouHoe yciioBHE
CYILIECTBOBaHMS OIMPEICTICHHOTO HHTerpaia (MHTerpUpyEeMOCTH (PYHKIINHN).

17. OcHOBHBIE ~ CBOMCTBa  OINpPEAEICHHOIO  MHTErpaja. |'eoMeTpudyecKuil  CMBICI
OTIpeIeIeHHOT0 UHTEerpaa.

18. MeTtoab! BIUUCIIEHUS ONpeiesieHHbIX HHTerpanoB. @opmyina Helorona-Jleitbnuna.

19. 'eomerpuueckue u pu3nuecKre MPUIOKEHHUS ONPEAEIEHHOT0 HHTErpaa.

20. ®yHKINK HECKOJIBKMX NIEPEMEHHBIX. YacTHbIE MPOU3BOAHBIE.

33.IlonaTue coOBITHS M BEPOSTHOCTU COOBITHSA. [locTOBEpHBIE M HEBO3MOXKHBIE COOBITHS.

Knaccunueckoe onpezieneHre BEpOSITHOCTH.

34.Teopema cioxeHus: BeposiTHOCTEH. TeopemMa yMHOKEHUS BEpOSATHOCTEH.
35.Cnyuaiinas BeanuuHa. J[UCKpeTHas M HENpepbIBHAs CydaiiHble BETMYMHBI. 3aKOH
pacnpezeneHus AMCKPETHOM ciy4aiiHOW BEJIMYHHBI.

36. MaremaTnueckoe 0KUJaHUE TUCKPETHOM CIly4aiiHOM BeNMYMHbL. Jlucnepcust ciayyaitHOU
BennurHbl. CpeiHee KBaApaTUUHOE CITy4yailHOM BETMYMHbI

o

) 7 5x
1.Beruucnute nipenen Iim|{1+—| .
X— 0 X
4 3 3 2
. SxT—x"+1 X +2x x —4
2.Bbrapcauth npezensria) 11m — 5 0l lim ;B) llm 3—
x—o  2X +X xawx:—4 x—o X +2X

sinl7x
3.Beruucnute npeaen Iim—.
roSInSx
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. _sin5x
4.BpIunCIIUTh NIpenen lim ———.
x—0 3 X

2
3x"+x
5.BrbruucuTh npeaen lim B —
xﬂox-—2x

. x —10x+16
6.Beramciuts npenen lim )
x—38 X — 8

5x

7 MccnenoBath dynkimio f ( X ) = HA HEMPEPBIBHOCTD B Touke X, =0.

8.Mccnenoars pynkimio f ( x) =3 x2 — x3 U TIOCTPOUTH ee Ipauk.

9.BBIUMCIANTH 3HAUEHUE IPOU3BOJHON ClIeYIOIUX (QyHKIUH B TOUKe X = 4.

a) fx|=8x"—1Inx;06) f|x|=x’+5x.
10.Haiiti mponssosHyto GyHKImHn 1) = ( =5+ x)7,
11x-8

11.Haiitu npou3BogHyto pyHKIMU Y = 2 e

X
2x —8.
8x4—3x2+2y
4—x+x"—2x

14.Haiitu HeonpeieIeHHbIN UHTETPaj f dx
X

12.Haiiti mpou3BOIHYIO QYHKITUN y=e

13.Haiitu npoussoanyo ¢pyuxkuun y=In

3
15.HaiiTn HeonpeieIeHHbIA UHTETPAl METOIOM 3aMEHbI TEPEMEHHO f x2 e’ dx.
. . . 4
16.HaiiTi HeommpeIeIeHHbINA HHTErPaj METO0M 3aMenbl epemennoit | (6 x+ 11/ dx.

17.HaiiTn HeonpeeneHHbIA HHTETPATl METOJIOM 3aMEHBI TEPEMEHHOMN f Ccos (6 x—1 ) dx.
3

1 8BrruncauTh onpeaeieHHbId HHTerpa f (5 x+1 ) dx.

0
1

19.BbaucanTh OnpeIeIeHHbIN HHTerpa f (x - 5) xdx.
0

2 x>+ x*
2

dx

20.BpraucianTs onpeaeneHHblii MHTErpa f
0 X

2 .
21.CxopocTh OBMKEHHUS TOYKH U3MEHSETCS 10 3aKOHY y=5¢"+4 ¢+ 2 (Mm/c). Haiitu myTh
S, TPOMICHHBIN TOUKOH 3a 4 ¢ OT Hayaja JABUKCHHUS.

22 .BpIYUCIUTh 00BEM Tella, MOIYYeHHOr0 OT BpalleHusi (PUIypbl, OrpaHMYCHHOHN JIMHUSAMH

y=x2, y=0, x=1, x=3, Boxpyr ocu Ox.

23.BeIMUCINTD IUIOMIAAb (UTYpBI, OTPAHUYCHHON IMHISIMA ) = xz, y=0,x=1,x=2.

24 Pabouuii 00cayKuBaeT TpU cTaHKa. BeposSTHOCTh TOTo, YTO B TEYEHHUE Yaca CTAHOK HE
TpeOyeT BHHUMaHHUS pabodero, paBHa s nepBoro cranka 0,9, ans Broporo — 0,8, mis
tpethero -0,85. Haiitu BEepoOATHOCTH TOTO, YTO B TEUEHHE 4Yaca XOTS Obl OJMH CTaHOK

notpedyeT BHUMaHUs paboyero?
25.Cayuaiinas BenuuuHa X pacnpeesieHa o 3aKOHY

X1 0,5 1 1,5 2

pi 0,2 0,3 0.4 0,1

Haiitu Marematnuyeckoe 0XKUAAHUE CIy4alHOU BEIMYUHBI X.
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X1

26 CnyyaitHasg BeIM4MHa X pacnpeiesieHa 1o 3aKOHy

1 3 4

pi

0,2 0,5 0,7

Haittu nqucniepcuio ciaydaitHOM BETUYUHBI X.
27[ns BBIOOPKH, TPEJICTAaBICHHON CTATUCTHUECKUM PSJIOM OMPEICIUTh CpeaHee

3Ha4yeHUe.
7 10 15 20 25
7
ni 4 6 4 2

X1

28 15151 BIOOPKH, MPEACTABICHHON CTATUCTUUECKUM PSIIOM ONPEAETUTh TUCIEPCHIO.

15 16 18 19

ni

| 4 5 2

29.B maraszun noctynuio 30 HOBBIX TEJIEBHU30pPOB, CPEAM KOTOPBIX 5 HMEIOT CKPBITHIE
nedextel. Haynagy orOupaercs OAMH TeNeBH30p Al NpoBepku. KakoBa BepOsSTHOCTH
TOTO, YTO OH HE UMEET CKPBITHIX J1e(heKTOB?

30./[Ba paBHOCWJIbHBIX IIAXMAaTUCTA UIPAIOT B IIaxMaThl. UTO BeposATHEE: BHIMIPATh JBE
MapTUU U3 YETHIPEX WIN TPU U3 eCTH ( HUYbU BO BHUMaHHE HEe TPUHUMAIOTCA)?

[Ikana omeHKH 00pa30BATENBHBIX JOCTHUKCHHIMA

[IpotieHT pe3ynbTaTUBHOCTH Ouenka ypoBHs NOrOTOBKH
(MpaBHITLHBIX OTBETOB) 6as1 (0TMeTKa) BepOaIbHBIA aHAJIOT
90 +~ 100 5 OTJINYHO
75+ 89 4 XOpOLIO
51+ 74 3 YIOBJIETBOPUTEIBHO
menee 50 2 HEYAOBJIETBOPUTEIIBHO

OneHka
3adera

TpeGoBanus kK 3 HAHUAM

«OMAUYHO»

OrneHka «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CIM OH INIyOOKO M MPOYHO
YCBOMJI ITPOrPaMMHBIN MaTepuall, HCUEepIbIBAIOIIE, [TOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro H3JIaraeT, yMEEeT TECHO YBS3bIBATb TEOPHIO C
MIPAKTUKOM, CBOOOJHO CIpaBiIsSe€TCs C 3aJadaMy, BOIPOCaMU M JAPYTUMHU
BUJIaMH TIPUMEHEHUS 3HAHUM, MPUYEM HE 3aTPYIHSETCA C OTBETOM IIPHU
BUJIOM3MEHEHHUH 3a/laHuM, UCIIONb3YET B OTBETE MaTepHual MOHOTpapuiecKon
JUTEpaTyphl, MPaBUIBHO OOOCHOBBIBACT TPHUHATOC pEIICHUE, BIAJCET
Pa3HOCTOPOHHUMH HaBBIKAMM U IPUEMaMH BBITIOJTHEHUSI IPAKTUYECKUX 3a]1a4.

«xopouto»

OHCHKa «XOpOoUI0» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MaTCpUall,
rpaMOTHO ¥ IIO CYHICCTBY MH3JIara€r €ro, HE JOIIyCKasA CYIIECTBCHHBIX
HETOYHOCTEH B OTBETC Ha BOIIPOC, MpPaBUJIBHO MNPUMCHACT TCOPCTUUCCKHEC
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IMMOJIOKCHUA IIpU PCIICHHUU [PAKTUYCCKUX BOIIPOCOB U 3a4av, BJIAACCT
H€O6XOI[I/IMI)IMI/I HaBbIKaAMU M IMTPUEMAaMU WX BBITTIOJTHCHUS.

«y00871eme0
PUMETLHOY

OI.[CHKa «YAOBJICTBOPHUTCIIBHO» BBICTABJISICTCA CTYHACHTY, €CJIM OH HMECT
3HaHUA TOJBKO OCHOBHOT'O MaT€pualia, HO HC YCBOHII €ro I[CTaﬂeﬁ, AOITYCKacT
HCTOYHOCTH, HCEAOCTATOYHO IIPAaBHUJILHLIC (bOpMyJ'IPIpOBKI/I, HapyUICHUA
JIOTHYSCKOM TMOCIIECAOBATSIBHOCTH B M3JI0KCHUHU [IporpaMMHOro marcpuajia,
HCIIBITBIBACT 3aTPYAHCHUSA IPHU BBIIIOJIHCHHUU IMPAKTUYCCKUX pa60T.

«Hey00e81eme
OpUMENbHOY

OreHKa «HEYIOBICTBOPUTEIHLHOY» BBICTABIISICTCS CTYJICHTY, KOTOPBIM HE 3HAET
3HAYUTENbHON YacTH MPOrpaMMHOTO MaTepuaia, JOMYCKaeT CYyIIeCTBEHHBIC
OIMMOKW, HEYBEPEeHHO, C  OOJBIIMMH  3aTPYJHCHUSAMH  BBITOJHSET
npakTHueckue paborel. Kak TpaBHiIO, OLIEHKA «HEYAOBIETBOPUTEIHLHO
CTAaBUTCS CTyJCHTaM, KOTOpPhIE HE MOTYT WIPOJOJDKATH 0OydeHue 0Oe3
JOTIOTHUTEIIHHBIX 3aHATHH 10 COOTBETCTBYIOIIEH TUCIUTUIMHE.




29

[Ipunoxenue

Koanduxkarop (mpuMepHbIii NepedyeHb) OLEHOYHBIX CPEACTB 1JIsl OLeHKH
3HAHUM, YMEHUI M YPOBHS C()OPMUPOBAHHOCTH KOMIIETECHIMH

Ne n/n
Koo
OYEHOUHO20
cpedcmesa

Tun oyenounozo
cpeocmea

Kpamias xapaxmepucmuxa oyenounozo
cpeocmea

IIpeocmasnenue
OYEHOUHO20 Cpedcmed
6 ¢onoe

1.

Henopas W/

poieBast urpa

CoBMmecTHas JIeSITEIIEHOCTD TpYIIIBI
oOyyaromuxcss W TOpernojaBareis — IMoJ
yIpaBJICHUEM IpenojaBaresis C  LEIbIo
pemieHusT yueOHBIX W MPO(ecCHOHATIBHO-
OpPHEHTHPOBAHHBIX 3a7ad IIyTEM HUIPOBOTO
MOJICIUPOBAHMS ~ peaNbHONH  MIpoOIeMHON
curyauun. [lo3BomseT OLEHHWBAaTH YMEHHE
aHaJIM3WpOBaTb W pemarb  THIUYHBIC
npodeccroHaNbHbBIE 33a49H

Tema (mpobrnema),
KOHIIENIUS,, POIM U
0>KMJIa€MBIH Pe3yJIbTaT

Pa3znoypoBHeBbIE
y4eOHBIC 3a/1a4H U
3aIaHuS

Pa3nuuaroT 3aa4u U 3aJaHus:

a) PEenpOIyKTUBHOTO YPOBHSI, IO3BOJISIOIIUE
OIICHMUBATh U AUArHOCTUPOBATH 3HAHUEC
(akTiueckoro mMarepuaia (6a30BbIe TOHATHS,
ANTOPUTMEIL, ()aKTHl) H YMEHHUE MTPABHIHHO
HCIIOJB30BaTh ClICHUAIbHBIC TEPMUHBI H
TIOHSTHS, Y3HaBaHHE OOBEKTOB U3YUCHHS B
paMKax OTpEJENEHHOTO pa3jienia
JIICLUTIIIHHBL;

0) pPEeKOHCTPYKTHBHOTO YPOBHS,
TTO3BOJIAIOIUE OLICHUBATH U JUATHOCTUPOBATH
YMEHHS CHHTE3UPOBaTh, aHAJIM3UPOBATD,
000011aTh (PaKTHIECKHUA U TEOPETHIECKHHA
MartepHal ¢ GOpMyITMPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJIEHHUEM IIPHYMHHO-
CJIC/ICTBEHHBIX CBSI3EH;

B) TBOPUYECKOTO YPOBHSI, MO3BOJISIOIIUE
OIICHMUBATh U AUArHOCTUPOBATHL YMCHMU,
HHTETPHUPOBATh 3HAHUS pa3IHMYHBIX o0JacTeil,
apryMEHTHPOBATH COOCTBEHHYIO TOUKY
3peHus

Kommiekr
Pa3HOYpPOBHEBBIX 3a7a4
W 3aJaHHi

Pacuerno-
rpaduyeckas
pabota

CpencrtBo  MpOBEpKHM  YMEHUH  NPUMEHSATHh
MOJTy4CHHBIC 3HaHUs 1o 3apaHee
OINpENETICHHOW METOUKE AJIS pelleHHs 3a1a4
WK 33JaHUH [0 MOMYJIIO WIM JUCHUIUIMHE B
LIEJIOM.

3aJaHuN
BBIITOJTHEHUS

Komrmekr
s

pacueTHo-
rpaduveckoit paboThI

Pedepar

IIpoxykT camocTOsTETHHOM pabOTHI CTyICHTA,
MIPECTABIAIOMUN CO00I KpaTKoe H3II0KEHHE
B ITICEMEHHOM BUIE MIOJTY4EHHBIX
pe3yIbTaToB TEOPETHYECKOTO aHanmu3a
ONpPENETICHHON TEeMBl, Iie aBTOP PacKpbIBaeT
CyTh HCCIeIyeMOHW mpoOJieMbl, TNPUBOAUT
pa3IM4YHBIE  TOYKM  3pEHHs, a  TakKxke
COOCTBEHHBIE B3IJTISI/Ibl HA HEE.

Tewms! pedepaToB

Hoxian,
cooO0menne

IIpoxykT caMoCTOSATETHHOM pabOTHI CTyICHTA,
TIPECTABIISIOIINI coboit myOmaHOe
BBICTYIIJICHUE no MIPEICTABICHUIO
MOJIy4E€HHBIX pe3yNbTaToB peueHust
ONPEJICTICHHOMN TEMBI.

TeMmsr
COO00IIIeHHIT

JIOKJIa/IOB,

Tect

CpencTBo KOHTPOJIsI, HANPaBJIeHHOE Ha
HPOBEPKY YPOBHS OCBOCHHUS
KOHTPOJIUPYEMOTO TEOPETUUECKOTO 1
MPaKTHYECKOr0 MaTepuaa 1o

Donpg
3aJIaHuHN

TCCTOBBIX
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JUAAKTUYECKUM €IUHHULIAM JACLHUILTUHBI UK
npodeccronansHoro Moxyist. Cucrema
CTaHJapTU3UPOBAHHBIX 33JaHUIl,
IIO3BOJISIIOIAs aBTOMATU3UPOBATh IPOLEAYPY
M3MEpPEHUs YPOBHS 3HAHUI U yMEHUM
oOyJarommxcs

IMpakTuueckue D10 3amaHms, C TOMOINBI0 KOTOPHIX y | Bumer:  wHabmromenwe,
paboThI yyammxcsi (GOpMHPYIOTCA M Pa3sBHBAIOTCSA | H3MEPEHHE, OITBIT,
(mpakTHUECcKOe NPaBHUIILHBIE TIPAKTHYECKHE ICHCTBHUSL. KOHCTPYMpOBaHWE W
3aj1aHKe) Op.  3amaHus Ui
MPAaKTHYECKUX PadOT
Habmonenue HucTpymeHT cOopa nHPpOpPMAITUH ISt Ienb, 0OBEKTHI

yCTaHOBJICHHS] ()aKTOB

HalOroieHus1, oopasert
JIUCTA JIJIST
(uKCUpOBaHUSA
pe3yJbTaToB
HaOII0[cHUS

Huddepen.

3a4€CT

Britouaer B ce0s mepedeHb BOMPOCOB 1o Y /|

KOMIIOHOBKa
BapHaHTOB, OUJIETHI
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	Приложение
	Кодификатор (примерный перечень) оценочных средств для оценки знаний, умений и уровня сформированности компетенций

