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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
H3TaHus
(aBTOp, 3ary1aBHeE, BUJI, MECTO M I'OJ,
H3IaHus, KOJI. CTP.)

OcHoBHasA/
OIOJIHUTE/IbH
as areparypa

Kauroot6ecmeyeHHOCT
b

KoJ1-BO.

3K3.B |JJIEKTPOHH

Oub6J. |pIe pecypcChl

CIIoIay
[lomos, A.M. OCH https://
MaremaTuka a5l 9JKOHOMUCTOB: Y4eOHUK U urait.ru/
MPaKTUKYM JJIsl CPETHEr0 Mpo(dheCcCHOHATBHOTO bcode/569087
ob6pazoBanms/ A.M.ITomos, B.H.CotHrKOB.— 2-
e u31., mepepad. u gon.— Mocksa:
M3narenbcTBO FOpaiit, 2025.— 384c.—
(ITpodeccuonanpHOE 0Opa3OBaHKE)
Kpewmep, H. I11. ot https://
MaremaTuka 175 KoJuieaken : yaeOHoe nocooue urait.ru/
i CIIO / Kpemep H. 1., Koncrantunosa O. bcode/560553
[., ®puaman M. H. ; nox pen. Kpemepa H.ILI. —
12-e u3n., nep. u gon. — Mocksa : IOpaitr,
2025. — 408 c.
JlamasH, A. A. TTOIT https://



https://znanium.ru/catalog/product/2132236
https://urait.ru/bcode/560553
https://urait.ru/bcode/560553
https://urait.ru/bcode/560553
https://urait.ru/bcode/569087
https://urait.ru/bcode/569087
https://urait.ru/bcode/569087

Marematuka : ydeOHUK. — 3 U31., UCTIP. U JOII. znanium.ru/
— Mocksa : UH®PA-M, 2024. — 544 c. catalog/
product/
2132236
JlamasH, A. A. TTOII. https://
COopHUK 3a/1a4 [0 MaTEeMaTHKE : y4eOHOe znanium.ru/
rmocooue / A. A. JlanasiH. — 3-¢ u3g. — catalog/
Mocksa : ®DOPYM : UHOPA-M, 2021. — 352 c. product/
— (IlpodeccruonanbHoe 00pa3oBaHue) 1362444

3. BAPUAHTHI OHEHOYHBIX CPE/ICTB

IIpakTnyeckas padora
«Haxoxnenue o61acTi onpeaeeHus QyHKIIAN)

ean:
1. TloBTopuTh 3HaHUs OOydJarOIMUXCs B TeMe: «HaxoxkieHue o0iactu onpeecHus
GyHKIAR.

2. 3akpenuTh YMEHHS U HABBIKM HAXOXICHUS 00JIACTH ONpe/ieeHusT (PyHKITUH.
ITopsimok BBHINOJIHEHHS:
1. O3HaKOMUTBCS C TEOPETUUYECKUM MATEPUATIOM U PEIICHUEM ITPUMEPOB.
2. CpenaTh KpaTKH KOHCIIEKT TEOPETHUECKOTO MaTepraja B pabounux  TeTpajsix
(ocHOBHBIE TIOHATHS, OTIpeIeTICHUsI, (POPMYIIBI, IPUMEPHI).
3. B Terpaasx ans npakTHUECKUX paOOT BHIMOIHUTH MPAKTUYECKYIO PaboTy.

TeopeTnyeckue cCBeIeHUA:
06.1aCTBIO ONpeIeIeH s 1IN 0071aCThIO 3a1aHust GYHKIHH V= f X | Ha3BIBAETCS MHOXECTBO
3HAYCHMIA X, JUT KOTOPBIX CYIIECTBYIOT 3HaueHust y= f x| .0603HauaeTCs 061acTh
onpenenenust Gpyuxiun — D| £ i D(y).
Cxema HaxOXKICHHSI 00JIACTHU OIpeICTICHIS (PYHKITHIA:
Eciu f | x| mpencrasisier co60ii MHOTOUIEH, TO 061aCTBIO onpeaeteHus GyHkuun y= f | x|
Oy/eT MHOKECTBO BCEX JICHCTBUTEILHBIX YHCET.
2. Ecmuf|x] — pammoHansHas IpoOb, TO 0GIACTBIO SBISETCS MHOKECTBO BCEX
NeHCTBUTENBHBIX YHCET KpoMe TeX 3HaueHuid E, mpu KoTOpbIX 3HaMEeHAaTe b paBeH HYJIIO.
3. Ecmu Qpynkims uMeet B y=+ f | x|, To 06J1aCTBIO ONpeIeIeH s OYeT MHOKECTBO PEIIECHHIA
HepaseHcTBa f (x]>0.

—

X
4. Ecnu QyHkuus umeet Bug Y :%, rIe g(x] HEKOTOPBIA MHOTOUJICH, TO 00JIaCThIO
X

ompeeneHus Oy IeT MHOXKECTBO pelleH il HepaBeHcTa f | x>0,

5. OO6nacTp onpeneneHusi CyMMbl, pa3HOCTH MJIH NIPOU3BEICHUS ABYX MM HECKOJIBKUX (DYyHKIIHIHA
€CTb IepeceueHue oonactelt onpeaeaeHuit 3Tux GyHKIui, 115 €€ OThICKaHUS COCTABIIAETCS U
3aTE€M PEILIAETCs CUCTEMA COOTBETCTBYIOIINX YCIOBHH.

IIpumepsl penieHusi  HAXO0KACHUsSI 00JIaCTH omnpeae/ieHUs (PYHKIUH

Ne [Tpumep Pemenne
n/n

Haiitu obnacTe omnpeneneHus



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

4

[8)

=x’4+2—
= x—5

OYHKIMIO MOXHO TPEJCTABUTH B BUJIC PA3HOCTH ABYX (DYHKITHIA
y=x"+2 —LZ(x2+2) ~ 3
x—5 x—35
1 (x] =x’+2 D ( 1 (x )) SIBIIICTCS MHOKECTBA BCEX YHCEIN
3
x—5
Haiinem 3HaueHUS

, KOTOpBIC OOHYJISIOT 3HAMEHATEIh
x—5#0
X#S5
OTBeT:D(y):)e (- 0 ;5|U (5;+00)

2 y=\/x2—3x+2

Jlns HaX 0K AEeHHsS O0JIACTH ONPEETIECHHS = Val=3x+2

peIIuM HEepaBeHCTBO x~ — 3 x+2>0

JIy1st 5TOTO pemuM ypaBHEHHE x~— 3 x+2=0.

Kopnsimu aToro ypaBHeHus sBistoTcst yuciaa 2 u 1.

O0603HaunM HalJIeHHbIE KOPHU HA YMCIOBOM OCH U ONPEJEeIUM 3HAK
HEpaBEHCTBA Ha MOJyUYEHHBIX UHTEpBaIax.

+ — +
® @ >
1 2
OtBet: £
3 _ 2x-7 DYHKIUS IPEACTABISIET CO00M TPOOHO-pAMOHATIEHYIO (DYHKITHIO, B
J3x+21 YUCIIUTENE KOTOpoil MHOTOWIeH. O0IacTh ONpe/Ie/ieHrsI MHOTOUJICHA
€CTh MHOXECTBO JICHCTBUTEIIEHBIX YUCEIT.
3x+21 20—>3x+21>0—>x>—7
3x+21+£0
OrTBerT: D(y):x E(—7,'+00)
4 2x Haiimer O/13: x>0

N
3
o

Vx=3#£0

Vx#3

xX#9

Otser: D(y) x€[0,9|U(9;+wx]

IIpakTuyeckoii padora:

Haiiti 06s1acTh onpeneneHus

y=5x—12 y=2x+13
__3x __ 2

Y A x+7 VS —11

y=+v3x+21 y=+v5x—15
_ 1 1

YT 4x NI
_ 7. 3x 6 2x
I =t 2
X x°-9 X x"—4
2 2 9
=x"+ =x"+

4 x’+4 Y x+1



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

IIpakTH4eckue padoThI
no Teme «Haxoxnenue npeaena GyHKIHIN.

Heab: popmupoBaTh YMEHUS BBIYUCICHUS IPEAETIOB, PACKPBITUS HEOIIPEIEICHHOCTH BUAA 0

IMyTEM Pa3JIOKCHHUA HA MHOXKHUTCIIHN.

IHopsinok BHINOJHEHUS PA0OTHI:
1 PaccmoTtpeTh TeopeTHuuecKuil MaTepuall o TeMe U MpUMephl pelieHus 3a1ay.
2 PemuTth camocTOsATENBHYIO palOTY, BBIMOJIHUB 9 3a7aHUN COOTBETCTBYIOIIETO BapHaHTA.
OdopMuTs TOAPOOHOE pEllIeHNE MUCHEMEHHO B TETPAIU C YKa3aHHUEM OTBETOB.
3 OTBETUTH MMCHbMEHHO HAa KOHTPOJIbHBIE BOIPOCHI.

Kparkue TeopeTnyeckue cBeleHHsI M0 paccMaTpuBaeMoil mnpodJeme,
OCHOBHBIE XapaAKTEPUCTHKH MO COTEP:KAHUIO MPAKTHYECKOiIi padoThI:

Omnpenenenne. Yucino A HaszpiBaeTrcs mpeneinoMm (QyHkiuu y=f(X) nmpu- X,
cTpeMsieMcsi K Xy (B TOUKEX,), €CIU AJIsl 0000 MOJIOKUTEILHOTO YUCIa € HalIeTcs

TaKO€ MOJIOKUTEIHHOE YUCIIO 6, UYTO ‘f |x)— A|<8, KaK TOJILKO 0<‘X - x0|<5,

OGo3HaueHue: )}m; flxj=4.

—X

Omnpenenenne. Oynkius  y=f(X) HaszpiBaeTcs OECKOHEYHO Majod  TpU X,

cTpeMsIeMcs K X, (B ToukeX,), ecmu 1M S |x|=0.
X=X,

Omnpenenenne. Oynkuus y=f(x) Ha3bIBaeTCs OECKOHEUHO OOMBIIONW MpHU X,
cTpeMsIemMcs K Xy (B TOUKEX,), €CIIH AJis JIF0OOTO MOJI0XKHUTENFHOTO yncia M Haiaercs
TaKO€ MOJIOKUTEIHHOE YUCIIO 6, UYTO ‘ f (x)‘>M , KaK TOJIBKO 0<|x - x0‘<5 .

O0o3HaueHue: 31_{2 flx |=c0.

Omnpenenenne. Oynknus y=f(x), 3amaHHas Ha BCEH YUCIOBOU MPSMOIA,
Ha3bIBaeTCsl OECKOHEYHO OONbIION MpU X, CTpeMAlIeMCS K ©0), €ClIH IS JI00O0ro
IMOJIOKUTEILHOTO unciia M HaliieTcs Takoe MOJIOKUTEIbHOE Ynucio T, 9To | f (x)‘>M ,
KakK TOJIBKO ‘x‘>T.

O0o03HaUYeHHE: llg.lo flx|=00.

OCHOBHBIE TeOPeMbl 0 nmpeaeJiax: ’
| lim [ f(x]xglx]|=lim f[x|+lim g(x|

5 lim [ f(x]-glx]|=lim f[x]-lim glx|
lim &f [x|=k lim f[x|

v lim 0 (x]
s L1

vox, glx] lim glx)’

xX— X,

B npocreiminx ciayyasx BblUMCIEHHME Tpenena (YHKIUU CBOJUTCS K
MOJICTAHOBKE B (DYHKIIMIO, CTOSIIYIO IOJ 3HAKOM IIpelena, MPeaeTbHOrO 3HAYCHUS
aprymenTta. Ho J0BONBHO 4acTo Takasl MOACTaHOBKA IMPENEIbHOIO 3HAYEHUSI apryMeHTa
o0

=) 1008l, (@),

0
17,(0/0],(0|0). OTsickanme mnpemema B OSTHX CiydasX, Ha3BIBAIOT DPACKPHITHEM

3

NpUBOAUT K HCOIPCACIICHHBIM 3HAYCHUSAM BHA:
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HeompeaenieHHOCTe. JIsi pacKphITUST HEONpeneIeHHOCTeH MpeoOpa3yroT BBIpaKEHHE,
CTOsiIIee M0J] 3HAKOM Tpefiesia, 3aTeM HCIIOb3YIOT TEOPEMBI O Ipesieniax, 3aMmeyaTesbHble
IpEeIbL.

inx

. . .8
IlepBbIii 3amMeuaTebHbII Mpeae: lim =1.

x—0 X

arcsin x arctg x

. lgx . .
CIIEICTBUS hmg—ZI,hm =1,lim =1,
x—0 X x—0 X x—0 X

1
Bropoii 3aMeuaTelbHbIil mpexes: lim (1+x|*=¢ wmu lim

x—0 Xx—w

1+l =e.
X

ITpumep 1. Boruucnuts 1“2 2x-1).
Pemenue. [loacransem B pyHkiuio y =2 x — lupenensHoe 3HaUSHHS apryMeHTa

X=3, nonquMhm(2x—1J 2-3—1=5.

OrtBerT: 5.

2
. —10x—11
Ipumep 2. Beraucuts lim %
x——1 X —

¥ =10x—11

Pemenne. IlonacraBmsiem B (yHKUIHIO V= 21
w2

NpeaACIIbHOC 3HAYCHUA

aprymenra x=-1, moiay4um 0

MHOXHTEIH, HCIOJB3Ysl (POPMYJIbI COKPAILIEHHOI'O YMHOXKEHUS, MPABUJIO Pa3I0KECHUS
2
KBQJ[PaTHOTO TpexXwieHa Ha MHOxuTenu (ax +bx+c=a (x - X, ) (x - xzj ,e0ex,, X, -

. HCO6XOI[I/IMO Pa3JIOKUTb YUCIIUNTCIIb U 3HAMCHATCIIb Ha

KOpHU KBaApPaTHOT'O TpeaneHa), MCTO I'PYIIIIMUPOBKHU. Perienue 3anuchiBalOT B BUIE:

wor0x-11_ (o) Jm = itbeed)  lim L1l -1
lim ————=|—

X1 x -1 o) (x—1)[x+1] - (x—1] )
Cokpamenne Ha (x+1) BO3MOXKHO, Tak Kak OHO HE paBHO HYJIO, a JIMIIb
CTPECMUTCH K HYJIIO.
Ortser: 6.

=6.

. 3—y5+
Ipumep 3. Boruucnuts lim —16x
x—4 X —

3—V5+x

Pemenne. IloacraBmsiem B (yHKUUIO YV =—"— 16
w2

MMpeACIbHOC 3HAYCHHA

aprymMeHra x=4, NOoJIy4yuMm ol
(GYHKIMIO YMHOXKUTh Ha €IMHHUIly, IPEICTaBUB €€ B BHJE JApOOH, CONPSIKEHHOU K
BBIPAKEHUIO, COEpXKAIIEMY KOPeHb 3 —+/ 5+ x. 3anulieM pemeHme

. 3—=V5+x_[0|_,. 3—vV5+x 3+VS+x_
lim —————=—=|=lim
x—4

Uro0bl M30aBUTHCS OT HEONPEISICHHOCTH, HAaJ0

x—4 x2—16 B 0 X _16 3+\/5+x
. 32— J5+x° oy 4—x
lim =lim \
=4 [x|2-16)[3+V5+x| -4 [x—4](x+4)[3+V/5+x]
-1 -1 _-1

lim —
x—4 (x+4 (3+\/m) 8- 6 43

=66

Ortser: -1/48.
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2
. 2x +x+3
Ipumep 4. Berancuts lim —————.
o X — 16 x+1
2
2Xx"+x+3
NPEENbHOE 3HAUEHUS

Pemenne. IloacraBnsiem B (QyHKOMIO V=—F""
x —16x+1

. UToOBl M30aBUTHCS OT HEOIPENEICHHOCTH, HaJ0 B

apryMeHTa X— o0 , TMOJyYduM
o0
YUCJIUTENIE U 3HAMEHATENIe BBIHECTH MHOKHUTEIb, COIEPKAIINI MAKCUMAJIbHYIO CTEIEHb

MIEPEeMEHHO. 3anuiieM pereHue
5[2x° x 3 2 1 3
> 3 T3t —t5tS
; 2x +x+3 ) X XX ) X .
lim 3—:hm =lim =
o X0 = 16x+1 w40 16x 1| w161
0 v T B 273
X X X XX
0+0+0 O
lim ———=—=0
M T0+0 1
Ortset: 0.
5
) +
Ilpumep 5. Beruucaurs lim 3)6—7
x—w 4x"+2 x+8
X +7
npe/ebHOS 3HAYCHHS

Pemenue. IloacrasisieM B HKOUIO YV=——F—"—
by 4x°+2x+8

apryMeHTa X— oo , TIOTyqHM| >
YUCIUTENIE U 3HAMEHATEJIE BBIHECTH MHOXKHUTEIb, COAEPIKALMI MAKCUMAJIBHYIO CTETIEHb

. UroOBbl M30aBUTLCS OT HCOMPCACIICHHOCTHU, HAa0 B

MEePEMEHHOM. 3anuiIeM pelieHne
5
s|x 7
x| —=+—
5 5 5
. x+7 . X X .
lim —————.=Ilim =
X—© 4x +2x+8 xom g x3 2x 8
X =+=+—
5 5 5
X x X
7
1+—
. X . 140 1
lim =lim ——=—
xmo 102 8 50 0+0+0 O
2 4 5
X x Xx

OtBeT: .

3agaHus 17151 CAMOCTOSITEIbHOM PadoThI

Bapmnanr 1
Beruncanuts npeaens.
2 2 2
1y lim &2X=X 2) lim &XX°X 3)lim XXX
xos x"—27 x=3 x" —27 xoo0 X" —27
3 2 3 2 _ :
4) lim 6 x -2i-5x 3. 5) lim 11x +53x +3x 1. 6)lim Sarcsin 2 x
xo-w 2xT—x+7 x>0 2x —x+7 -0 tg4x
¥ B Cae A2
7) lim > 8) lim “2*4 =3 9)lim ST X=2X
x—5 X _25 x—3 X _8x+15

X —+0 5x+3 ’



Bapuanr 2
BBIUMCINTE NIPEEIBI.
2_ _ 2_

1y lim X —16_ 2 lim —= 10 3yjjm —* =16

=1 x"+x—20 x—4 X +x—20 x—o 4 x"+x—20
4) lim —2— 5) lim —oX* Ly, g3x

xo-0 27 +6 xoo 4x +x—20 x—0 arcsin’’7 x

5 .3 . 2

7) lim —25 % gy fim W22 9) lim 2% —1x*2

xo-04x+3x—6 -3 x—3 x-2 X" —Tx+2

Coaep:kaHue oT4eTa:
1 Tema, 1emsb.
2 OdopmiieHne 3aIaHui ¢ TOAPOOHBIM PEUICHUEM U C YKA3aHHEM OTBETOB.
3 OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.

KoHTpoJibHBIE BONIPOCHI:
1 Kakue Buibl HEOIPEIEIEHHOCTEN BCTPEUAIUCh NPU PELICHUH 3a1aHnii?
2 CKOJIBKO MOET OBITh TOYEK pa3pbiBa?
3 Yro 3HauuT GeCKOHEYHO OombIIast PyHKIUS?
4 Kaxkas ¢pyHKIUS Ha3bIBaeTCs OECKOHEUHO MaJoif?
5 Uto Ha3bIBaeTCs DJIEMEHTAPHOMN M HEJIEMEHTAPHOU (pyHKITUEH?

Ilpakmuueckan paboma
Tema: «Haxo:xxneHne HeonpeaeJeHHbIX HHTErPAJIOB MeTO0M 3aMeHbl
NepeMEeHHOM U 0 YaCTAM»
Ileab: coBepUICHCTBOBAHME  YMEHUM HAXOJIUTh HEOIPEIEICHHbIE HHTErpajbl
METOJIOM 3aMEHbl IIEPEMEHHOM M IO YacTsIM, COBEPLIEHCTBOBAHHE YMEHHI NpPOBEPATH
JeficTBHE UHTErpUpoBaHus Tu(dHepeHIIMPOBAHUEM.

MeToanyeckue yKa3aHus I NPAKTHYECKOH padoThl
Teopernyeckue cBeieHUs
Ilepeooopasznan ¢pynkyuu. Heonpeoenennwtii unmezpan

F(x) (a,b)

(DYHKI_[I/IH . onpcaciiCHHasA Ha  HWHTCPBAJIC , Ha3bIBACTCA

() a,b)

nepgoobpasHou 1 GyHKIUN , ONIPE/ICIICHHON Ha TOM K€ UHTEpBaJIe , €CIIn

F'(x)=71).



F(X) — mepBooOpaszHas it (pyHKIUU f (x), TO molas apyras

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

nepBooOpasHas s QYHKIUH OTIMYAETC OT Ha HEKOTOpOe

o(x)=F(x)+C, e C — const
f(x)

Heonpeoenennvim unmezpanrom ot (HPyHKIHMU Ha3bIBAETCSI COBOKYIIHOCTh
BCEX MepBOOOpa3HbIX A 3ToW (pyHKuMU. OO03HAYaETCs] HEOIpPEIEICHHbI MHTErpall:

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

Oneparusi HaxOXJEHUU TEpPBOOOpPAa3HOW JUIsl JaHHOW (DYHKIIMM Ha3bIBAETCA
UHMEZPUPOBAHUEM. WNHurerpupoBanue  sABIsAETCA oOpaTHOWH  omepamued K
b depeHIIMPOBaAHUIO:

(J"f(x)dx)l = (x).

Jlis mpoBepKM MNPaBUIBHOCTU BBIIIOJIHEHHOTO WHTETPUPOBAHUS HEOOXOAUMO
npoauddepeHIupoBaTh pe3yabTaT UHTETPUPOBAHUSA U CPABHUTH MOITYUYEHHYIO (PYHKIUIO
C IIOJIBIHTErPAJIbHOM.

CBolicTBa HEOIIPENEIEHHOIO UHTETpala:

. (J'f(x)dx) :f(X); dj'f(x)dx Zf(x)dx;
. faF ()=F (x)+C;

J7(f (x)dx =k f 'F (x)dx, k — const;
. [(f G+ g(Ndx = [ (ddx + [g ().

Taﬁﬂuua OCHOGHbIX UHmMezZpaioes

Ecin

IMOCTOsAHHOC CjiaracéMoe€, T. €.

(98]

deu =C; C =const; fdu =u+C;
1. 2.
o+l dl/l
fu”‘du L C, a=#-1; 3a. f— =2Ju + C,
3. a+l Vu
Jd—MZIH‘uHC; fa”du :a—+C;
4.7 u 5. Ina
fe“du =e" +C; J'cosudu =sinu + C;
6. 7.
du
N fsinudu =- cosu +C; 0 fcoszu =tgu +C;
du . u
J‘ .dL; =- ctgu + C; fﬁ =arcsin— + C;
10. YSIn"u 11. a -u a

d > 5
Ja% =ln|u +u® +a’ +C; ‘[ 2du 5 :larctgz+c;
12. “Nu” *a 13. Ju” +a a a
du 1 du

=—1In +C; =In
14. J.Uz = a2 2(1 15. fSIIlu

u-a
+C;

to 2
u+a g2
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tg L +C;

du
f =In
16, Ucosu

s fctgudu =In|sinu| + C.

1 ftgudu =- In|cosu|+ C;

Kaxxnas u3 mpuBeneHHBIX B Tabmuie GopMyIn cripaBeUinBa Ha MPOMEKYTKE, HE
coJieprKallleM TOUYEK pa3pbiBa MOABIHTETpalbHON (yHKIMU. BhruncieHne uHTErpaioB ¢
WCIIOJIb30BAHUEM TaOJHIIbI W OCHOBHBIX CBOWCTB HAa3bIBAIOT HEMOCPEICTBEHHBIM
MHTETPUPOBAHUEM.

Memoo 3amenvl nepemenHnou

Teopema 1. Ilyctb x =q(t) MOHOTOHHAsl, HeNpepbIBHO auddepeHurpyemast
byHKIMSA, TOTIa

[ ydx = 1 (@)@ (). M
Mo ston, cenn J (@O@OVAE=FO+C, - [f(x)de =F () +C,

rae Y _ ¢byHKuMsA, oOpaTHast Cp(t)'
®opmyna (1) Ha3BIBaeTCS hopmynol 3ameHbl nepeMeHHol B HEONpPeaeIeHHOM
UHTETpaIe.
Aneopumm 3amenvl nepemeHHou:
1) Cesasath cTapylo IepeMEHHYI0 MHTETpMpOBaHMs X ¢ HOBOH mepeMeHHO# [ ¢

IMOMOIIBIO 3aMCHBI * :Cp(f) .

2) Haiitu cBsi3p Mexay nuddepeHanramu dx =@ (1)dt .
3) IlepeliTu o1 3HAKOM MHTETPajIa K HOBOM MIEPEMEHHOM.
4) IlpounTterpupoBaTh M B TIOJYYCHHOW MEPBOOOPA3HON BEPHYThCS K CTapoi

IIEPEMEHHOM, ITOJICTABUB t =P ().
b
IIpumepl. IIponHTErpUpPOBATH MOAXOAAIIEN 3aMEHON IEPEMEHHOM.

a) fcos4xdx; 0) fegx”dx; 8) fx(Z- 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 5 _| 4. _ . _ (ot 9 _ ‘g, _ _

0) J'e dx =|dt =(9x + 1; =9dx| = fe ) fe dt =< TabauIreI =
e = ?t UHTETPAJIOB




11

t=2- x? dopmyma 3

8) fx(Z - x*)dx =|dt =(2- x*) =-2xdx =J"t5 [ - %] =- % ftsdl = TaGIUILIBI =
i = dt UHTErpajioB
-2
6
— Ll o= L(2— x*)° +C.
26 12

I/Inmezpupoeanue no wacmsam
H€K0m0pbl€ 6UO0bL UHmezcpajlos, 6bl4UCIAEMbLX NO YACMAM

U =U(x) . V =V(x)

Ecnm mpousBomubie  (QyHKIMI HEMPEPBIBHBI, TO

cnpaBeanuBa Gopmyua:

JUdV =UV - JVdU, 3)
Ha3bIBaEMasi YopMYn0l UHMESPUPOBAHUS NO YACTIAM.
B U(x)
KauecTBe OOBIYHO BBIOMPAIOT (YHKLHUIO, KOTOpas YIPOIIAETCs MpU
nuddepeHITMpOBaHNH.
Ilpumep TlpowHTErpHPOBATH MO YACTSM.
a) f(3x - 1)sin 2xdx; 6) j(l + 2x) In xdXx.
Pewenue.
U =3x-1- dU =3dx ) )
\ . COS <X “COS X
a) |(3x- 1)sin2xdx = 2% =Bx - 1)(- + dx =
) [EED 4V =sin2xdy -y = L82X TOXT DT

2

=- l(3x - I)cos2x +i fcostdx = l(3x - I)cos2x +§sin2x +C.
2 2 2 4

U=lnx— dU :@
X
6) f(1+2x)In xdx =dV =(1 +2x)dx - =lnx(r+a) - fix +x2)% _
V If(1+2x)dx =x+x’

2

X
=Inx(x +x?)- f(l +x)dx =Inx(x + x?) - x - 5 +C.
Bapmnanr 1
Haiitu HeonpeneneHHbIe HHTErPAIbl METOAOM HEMOCPEICTBEHHOT0 MHTerpupoBanus (s Ne 1-
5).
1.
J{ 12 + ! > dx JI dx
R e IS E >
5.

HaiiTn HeonpeieneHHble UHTErpajibl METOJIOM M10ACTaHOBKHU (17151 Ne 6-8).
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12x° +5
n X
3x" +5x-3 |

J(Sx - 4 dx
1. '

2.
J(x +5)cos xdx

Haiitn HeonpeneneHHbI HHTETpal METOIOM UHTETPUPOBAHUS 10 YACTSAM:

Bapmuanr 2
Haiitu HeonpeneneHHble HHTErpaJibl METOI0M HEMOCPEICTBEHHOr0 MHTErpupoBanus (st Ne 1-
5).

dx rxg - 3x” +2x°

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

x
1 1
+ dx T
J{1+x2 sin” x J‘\/4- 9x>
Haiitu HeonpeeneHHbIEe HHTETPAIbl METOI0M MOACTaHOBKU (11711 Ne 6-8).

182 - 3 8
J(7x+5)4dx. 6x3 _ 3x+8 x fx7 'ex dx.

j(x - 2)sin xdx

Haiitn HeonpeneeHHbIN UHTETpal METOIOM UHTETPUPOBAHUS 110 YACTAM:

IIpakTH4yeckoe 3aHsiTHE
Tema: JlelicTBus Ha1 MaTpUIIAMU.

Heab: GopmupoBaTh HABBIKK BHITIOTHCHHSI ONIEpalliii Ha/l MATPUIIAMU: CJIOKCHHE, BEIUUTAHUE,
YMHOKE€HHE MaTPHUIIbl Ha YUCII0, MPOU3BEICHUE MATPHIL.
TpeGoBanusi K BHINOJHEHNIO NPAKTHYECKOH PadoThbI:

1. OdopmuTs 3a1aHus B TETPAIH IS TPAKTHYSCKUX PAOOT.

2. BBIMOTHUTE HHIUBUAYATHHYIO PaboTYy .

3. OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI

Conep:kanue NpakTHYEeCKOH padoThlI.
1. BbInoJiHeHHE 3aJaHUH

anaofcnenuﬂ K BpDAKMUUYECKOMY 3aAHAmMUIO:
1

3
I 12
A=|-1 2|, B= )
3 45
0 4
-2 0 3 1
C=| 5 6|, D=|-7 0|
-3 7 25

1. Jlanbl MaTpHUbI:
MOHO 11 CIOKUTH MaTpully A: ¢ Marpuiieit B; ¢ Mmarpuneit C; ¢ matpuuen D?
Pewenue:Matpuily A Henb3sl CIO0KUTH C MAaTPULIEH B, Tak Kak MaTpuLa 4 UMeeT
pasmepbl 3% 2 | marpuua B - pasMepsl 2% 3, a cKiIabIBaTh MOKHO TOJIBKO MATPHIIBI
OJIMHAKOBBIX pazMepoB. Matpuiisl 4 1 C UMEIOT OJMHAKOBBIE Pa3MeEPBbI, IO3TOMY UX
MO’KHO CKJIaJbIBaTh.
Martpunel 4 1 D UMEIOT OJJUHAKOBBIE Pa3MEpBI, CIEA0BATEIBHO, UX MOXKHO CKJIA/IbIBATh.

-1 0 -2 1 7 2
A= s B= .
2. Haiitn A+B , eciin -5 6 -3 3 45
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Pewenue:Tak kak MaTpULIbl UMEIOT OAVMHAKOBBIN pa3Mep, TO UX MOXKHO CKiaabBath. [Ipu
CJI0KEHMH MaTpPHIl HaJIO CIOXKUTH DJIEMEHTHI, CTOSIIIIAE HA OJUHAKOBBIX MECTaX, T.€.

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

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

Haiitu: -34.
Jist TOTO, 4TOOBI -3 YMHOXKUTH HA MATPHILY A HYKHO KaXXIbIH JIEMEHT
MaTpuilbl 4 yMHOKUTH Ha -3.

4. Jlanbl MaTpULbI:

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

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

2-1-3 6+1-(-15) 20+3-6 -2 22 17
=/8+13-9 4+41-(-6) —-4+4-9|=|12 11 -9|.
4-5-0 14+2-(-3) 26+5-18 -1 19 13

CamocTosiTe/ibHOE BHINOJIHEHUE 32IaHUI CTyIeHTaAMU.
1. Haitnure cymmy Matpui ¢ ne'™

-

T4 TYE 5 4%y
15 6 23 —1 z°

T ® 1 3E0 -3 —57
2.BBIYUCIUTD MPOU3BEICHUE MATPUIL: - < .

730020 1h
{z ¢+ -1 7 -5
6 1 —3)
3.BBIYMCIATE IPOU3BEICHUE MATPULL: - <.
5’3 g Iohy Ty
0 7 -5 %
: T
4.BbI4UCIUTh MTPOU3BEICHUE MATPHIL; '*‘5 3~*J - E’I .
SR
(—7 O 5 3% :
- B B
-

5.BBIYMCIUTD POU3BEICHUE MATPULL: ~ A
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6.BbIurciauTh Npou3BeIeHHe MATPHIL:

Bomnpocek! 111 CAMOKOHTPOJIA:

Uro Ha3wpiBaeTCa MaTpuiiel? 3amummTe oOmrii BUA MAaTPHUIIBI Pa3MEPOM mXn.
Kakwne maTpuiibl Ha3bIBatOTCSl PaBHBIMH?

HazoBure Buabp1 maTpull.

HazoBure nuHeiiHbIe onepanyy Hal MaTPUIIAMU.

Kakue Matpuiipsl MOKHO nepeMHokaTh? Kak BBINOIHIETCS yMHOXKEHUE?

SNk WD =

Tema: BorunciaeHnue onpeaejanrenen
Lean: chopMupoBaTh yMEHNE BBIYUCIIATH ONPENEIUTENN BTOPOIO, TPETHErO U N-To
HOpsAJKA.
TeopeTnyeckue cBeieHUs K MPAKTHYeCKOil padoTe
Omnpenenenne. OnpenenureneM (AETEPMHUHAHTOM) BTOPOTO IOPsIKA Ha3bIBAIOT
YHCII0, KOTOPOE CTABUTCS B COOTBETCTBHUE MATPULIBI BTOPOTO MOPSAJIKA, U BBIYUCIIACTCS

crenyromum odpazom (o6o3Hauaercs 4, |A|, det A):
‘A|: G e =a) Ay A ay.
ay dyp
3 4
=3-6—4-5=18—-20=-2
[ 4 U=(—4)-6-1-(-5/=—2445=—19
-5 6| '

Onpenenenne. OnpeaenuTeneM (IeTEPMHHAHTOM) TPETHETO MOPSNKA HA3BIBAIOT
LH’ICHO, KOTOpoe CTAaBUTCA B COOTBCTCTBUC ManI/H_HJI TpeTLeFO HOp;IIIKa, N BBIYHUCIIACTCA
TI0 TIPABHITY:
a; 4a, dap
A=\ay Gy Ay =11 Gy A3+ a1y Ay 3+ A 1305 A3~ A 30y Ay — Ay A3 A3y~ Ay Gy Gy

az; dzp di
JlaHHBIN aNTOPUTM HA3BIBACTCS IIPABWJIOM TPEYTOJBHUKA», KOTOPOE MOXHO IMPEACTABHTH B

BHUAC CXCMbI

SERNVARVAVARY

Hampumep, BBIUUCINM ONpEEINTEND

3 -1 2

A=|4 5 1 |=3-5-[-2]+-1)-1-242-4-[-1)-2-5-2—
2 -1 -2

—3-[=1]-1-[-1)-4-(-2)=—30-2—-8—-20+3—8=—65.

JUiss  BBIUMCIIEHUS OIPEENUTENsl TPEThEro TOpPSIKa MOXKHO IOJIb30BAThCA aJITOPUTMOM
Capproca:
1) Mocne 3anucu onpefenuTens [OMUCbIBAEM €ro MepBbli UM BTOpoin cTonbew, W
BbIYMCSEM MO CXEME



éz@‘ 317 A1 Ay3dsy ™~ A dy dss.
Hanpumep, BerducsiiM snpexenuTens no aaroputmy Capproca
1 -4 2 1 =4 -4
A=|-2 5 4|=|-2 5 5 =1-5(—6+—4|-4-3+¢
3 1 -6 3 1
+2-(=2]-1-2-5-3-1-4-1—(—4]-[-2]-[-6]=¢
—30-48—-4—-30—4+48=—68.

2 —1 5 s
MHHOP |-4 2 1 M32—_4 1‘:2-1—5-(—4]:22
0 3 -2
-1 5
M, = =-1)-[-2]-3-5=-13
o N R IR .

Onpenesenne. AnreOpanyeckuM JOIOJIHEHUEM dJIEMEHTA d;; onpeoenumens n-20
nopsoka (obosnauaemes A;) nasvieaemes coomeemcmeayowuil emy MUHOpP co 3HAKOM

Aij:(— I)H‘I'Mij:{Mij, ecnuli+ j|—deTHOE UmCIIO ;

Hanpuwmep, s onpeaenures

N =~ —
[c BV I\

3
6
9

A31:(_1)3+1M31:M31:‘2 ;

=2:6-3-5=12—-15=-3
56 ’

A,=-1)"M,=—M ——‘4 Ol=—(4-9-6-7)=—(36—42)=—(-6]=6.

12 12 7 9
9) (Teopema Jlanjaca) Onpenenurenab paBeH CyMME MPOU3BEACHUN AIEMEHTOB
HEKOTOPOTo CTOJI01A (CTPOKH) HA COOTBETCTBYIOIIME UM alIreOpanvecKkue JOTMOTHEHUSI.
Hampumep, nms onpenenuTens TpeThero nopsaKa
a, a4, dg

ay, 4, ay|=apAptrapAptrazAs=a;zAgtayd,tag Ay,
a; djp  ds;
1 2 -3
Ilpumep. |3 -1 2
4 5 =2
Peuwienue

1) Beruncnum onpenennrens.
a) M0 MPaBUITY TPEYTrOJIbHHKA.

1 2 -3
3 -1 2 |=¢
4 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.
6) no anropurmy Capproca.

1 =311 2
3 213 —1=¢
4 -214 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) o Teopeme Jlammaca.
Pa3noxxum onpenenuTens 1o NepBoMy CTOJOLY:

1 2 -3
3 -1 2 :1'An+3'Am+4'Am:(_1VH'A4n+3%_1yﬂ'ﬂ4u+é
4 5 =2
341 1 2 -3 2 -3 |
O T . ¥ L BN
—3(2-(=2]=(=3)-5)+4(2-2=(-3)- (- 1]|=2—10-3(—4+15|+4(4-3|=¢
—8—33+4=—-37.
Conep:kaHue NpakTU4YeCKON padoThI:
1 ¢apuanm BpuuciauTh ONpENeIIUTENN
) 1 2 3
nl, . n‘ 5 ol 3)‘ @‘ ;51 4 7]
2 6 13
7 8 3 11 5 6 ; (2) 11§
6)-3 1 4:;7|1 -2 -3;8) ;
6 5 7 4 4 =203
-2 -4 1 6
2 ¢apuanm. BeIYUCIUTE OTIPEIETUTEH
) 1 2 3
D, . n‘ 5 ol 3)‘ @‘ ;51 4 7|;
2 6 13
7 8 3 11 5 6 ; é 11§
6)[-3 1 4;7|1 -2 -3[;8) ;
2 6 5 7 4 4 b2 03
-2 -4 1 6

IIpakTHyeckas padora
«Pemenne cucTeM JIMHEHHBIX YPaBHEeHU TpeThero nopsiaka meroaom Kpamepa»

esn padoThi:
®  pacupuTh npeacrapienue o metoaax pemenus CJIY u orpadotats anroputm perenus: CJIY
metonoM Kpawmepa;
®  pa3BUBATH JIOTHYECKOE MBINIJICHUE CTYICHTOB, YMEHUE HAXOIUTh PAIIMOHAIBHOE PEIICHHE
3aj1auu;
®  BOCHHTHIBATH Y CTYJICHTOB aKKypaTHOCTh U KYJIbTypy MUCHBMEHHON MaTeMaTHICCKOW peur pH
0(hOpPMIICHUM MMM CBOETO PEIICHHUSI.

Pemmte cuctemy ypaBHenuit mo ¢opmynam Kpamepa
BAPUAHT 1 BAPUAHT 2

1) Bx—2y+z=10; x+5y—2z=—15;

, 1) 2) 2x—3y+z=—3;|(x+5y—z=—1;
x+y—3z=—2; 4x+3y+22z=16;

3) 2x—y+z=2;3x+2y+2z=-2;
2)
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IIpakTnyeckas padora
Pemienne cucreM JIMHeiiHBIX YPaBHEHMI € IOMOIIbI0 00PATHOI MATPHIbI
Ienb: HayuuTbCs peIIaTh CUCTEMBI JMHEWHBIX YPABHEHMM C INPUMEHEHHEM
MaTpU4YHOIO0 METOJA.
B MaTpu4yHOM MeTone pelieHHs CUCTEM JMHEHHBIX anreOpandeckux ypaBHEHUH
BHJIA!
{aux1+a12x2+...+alnxn=bl, {a21x1+a22x2+...+a2nxn=b2, P PP

a; a4y, a,
o _ A: a21 6122 coe azn

KOTOpbIE B MaTpU4HOM (opMme 3amuchiBaoTcs Kak A-X = B, rae -
anl anz ann

Xy b,

b,

OCHOBHAs MATPHIIA CUCTEMBI, X — 2l MaTpHIIa-CTONGEI HEM3BECTHBIX MEPEMEHHBIX, B =
X, b,
- MaTpHIla CBOOOJHBIX YJICHOB.

Pemienue cucremMbl TMHEHHBIX aNreOpandyeckux YpaBHEHUH MaTpUUHBIM METOAOM
onpenensercs mo Gopmyae X = A - B, T.e. pelieHre HAXOAUTCS € TIOMOIIBIO 0OPaTHOM
MaTpuiisl A

Bapuanr 1
1. Pemmth cucteMy JTMHEHHBIX YPAaBHEHUN TPETHETO MOPAAKA MATPUIHBIM METOJIOM.
a)|5x+2y—z=—1,3x—y+3z=—4, 6) | x+y+z=—4,[3x+4y—3z=1, B)
x+y—z=—1,]3x+3 y+22z=7,

Bapmuanr 2
1. PemmuTh cucTeMy JIMHEWHBIX YPABHEHHUM TPETHErO MOPSAKA MATPUYHBIM METOIOM.
6) B)
Bx+y+z=2,5x+3y+2z=—1, x+y—z=2,|—4x+3y—2z=3,

a)
x+y—2z=3,4x+5y+4z=-3,

KonTpoabHbie BOIpochl
3anummTe CUCTEMY JIMHEHHBIX alre0pandeckux ypaBHEHUI B MaTpU4HOI (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.

CBoiicTBO 3. BeposaTHOCTH CIIy4aifHOTO COOBITHSI €CTh MOJOKHUTEIBHOE YHCIIO, 3aKIFOUCHHOE
MEXIy Hynem U edunuyeii: 0<P|A|<1

IIpumep 7. Tak KaKk BEpOSTHOCTH BbIMaeHUs 13 0YKOB IpU OpOCAHHUH Mapbl KOCTEH —
HEBO3MOKHOE COOBITHE, €T0 BEPOSATHOCTh PaBHA HYJII0.

Knaccuueckoe onpedenenue eepoamnocmu npearnonaraet, YTo YUCao AIEMEHTaPHBIX UCXO0/I0B
UCIIBITaHUsI KOHEYHO. Ha mpakTuke jke 4acTo BCTPEUarOTCsl UCIIBITAHMS], YUCITIO BO3MOKHBIX
HCXOJI0B KOTOPBIX OeckoHeuyHOo. KpoMe 3Toro, 4acTo HEBO3MOXKHO MPEACTABUTH PE3YIbTAT
WCIIBITAaHUS B BUJIE COBOKYITHOCTH 3JIEMEHTApHBIX cOObITHH. Ellle TpyiHee yka3aTh OCHOBaHMSI,
MO3BOJIAIOIINE CUUTATH dJIEMEHTapHbIE COOBITUS paBHOBO3MOKHBIMHU. [10 3T0i npuunHe, Haps Ly
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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 HenpepBIBHOCT 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% + x)7

_11x-8

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

. Haittn nponsBoanyto 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 .

4
. . 5 J(6x +11) dx
. HaI/ITI/I HGOHpGIIeHCHHbII/I I/IHTeraJI METOAO0M 3aMCHBI HepeMeHHOI/I .
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J'cos(6x - Ddx

J'sin" X -COS xdx

17. Haiitu HeonpeaeneHHbli HHTETpaJl METOJIOM 3aMEHbI IIEPEMEHHON

18. Haiitu HeonpeaeneHHbli HHTETpaJl METOJIOM 3aMEHbI IIEPEMEHHON
3

J'(Sx +1)dx

19. BerurcinuTh 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 H3MEHsieTcss mo 3akony Y =>! +41+2 (y/c). Haiitu myts s,
PO IEHHBIN TOUKOMU 3a 4 ¢ OT Hayasa JABM>KCHHUS.

— .2
27. BBIYHCIIHTH 00BEM TelIa, TIOTYYEHHOTO OT BPAIICHHs (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

5x
1+L
x

. 5xt—x+1 . X+2x . x'—4

2.BerumcnuTs npezgensi:a) lim —————; 6) lim ———; ) lim ——.
xow DX +X xoo X°—4 x—oo XT+2 X

. sinl7x
3.Beruucauts npegen lim ———
x—0SIN 5 x

sinSx

1.Beramcauts npegen lim

X— 0

4 Beraucauts npezgen lim
-0 3X
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x4+ x
5.Berancints npezen lim
x—0 x -2x
. x’—10x+16
6.Boruncnuth npeznen 11m—8.
x—8 X~

7.Mcenenosars GyHKIm0 f \x|= Ha HEMPEPHIBHOCTH B TOYKE X =0,

- 6
8.MccnemoBats Gynknmio f(x|=3x"—x’ 1 mocTpouTs ee rpaduk.
9.Beruncnuth 3HaquHe IPOM3BOIHOM CIIeAyIOMUX (QYHKIUHA B TOUKe X, =4:

a) flx|=8x"—Inx;6) flx|=x’+5x.
10.Haitn npousBoaHyro GyHKIHMH = ( x5+ x)7.
. _11x-8
11.HaiiTi npon3BoAHYIO PYHKIUH y——2 il

2x5—8.

8x*—3x7+2).

f 4—x+x*—2x
X

12.Haiiti npousBoHyI0 QyHKIHH y=e

13.Haiitn nponsBoHy0 QyHKIHH y=In

dx.

14.Haiitu HeonpeIeJIeHHbI HHTErpal

o o o 2 }
15.HaiiTn HeonpeieIeHHbIA UHTETPall METOJIOM 3aMEHbI IEPEMEHHOM f x-e" dx.

o o o 4
16.HaiitTu HeonpeeIeHHbIM HHTErpal METOI0M 3aMEHBI IEPEMEHHOMN f (6 x+11)"dx.
17.Haiitu HeonpeeIeHHbIM HHTErpal METO/I0M 3aMEHBI IEPEMEHHON f cos(6x—1)dx.

3

18BbIYMCIuTh ONpeeeHHbIN HHTErpajl f 15x+1)dx.
0
1
19.BerauciauTh onpeaeaeHHbIN HHTETpal f ( x—5)xdx.
O

t2x +x
20.BbraucauTh onpeieeHHbII HHTerpaJI ———dx.
x’

2 o
21.CkopocTh IBHKEHHUS TOYKU M3MEHSETCS 10 3aKOHY v=5¢ +4¢+2 (M/c). Haiitu myTs s,

PO IEHHBIN TOUKOMU 3a 4 ¢ OT Hayasa JIBU>KCHHUS.

22 .BbrauciauTh 00beM Tella, MOJyYEHHOro OT BpalleHHsl (GUTypbl, OTpPAHUYEHHON JTUHUSMU

y=x>, =0, x=1, x=3, Bokpyr ocu Ox.
23 .BLIYUCIUTD IUIOMIAb UIYpbI, OTpaHMYEHHOM TuHuAMH y=x", y=0, x=1, x=2.

24 Pabounii 00caykuBaeT Tpu cTaHKa. BeposSTHOCTH TOTO, YTO B TEYEHUE Yaca CTAHOK HE

TpeOyeT BHMMaHHUs paboudero, paBHa s nepBoro ctanka 0,9, mis Broporo —

0,8, ms

Tpethero -0,85. Hailt BeposITHOCTH TOTO, YTO B TEUYCHHE Yaca XOTA Obl OAMH CTaHOK

notpe0yeT BHUMaHuUs pabouero?
25.Cayuaiinas BenuyuHa X pacnpe/iesieHa o 3aKOHY

X1

0,5

1

1,5

pi

0,2

0,3

0,4

Haitu mMarematnueckoe OXHUIAaHU

26 CnyyaiiHasg BeM4YMHa X pacnpeiesieHa 1o 3aKOHy

€ CIIy4ailHOM BEJIMYUHBI X.

xi

1

3

4

pi

0,2

0,5

0,7

Haittu qucniepcuro ciay4dailHOM BETUYUHBL X.

27[ns  BbIOOPKM, MPEICTABICHHONM CTAaTUCTHUYECKUM DSJIOM  OIpPEETUTh
3Ha4yeHue.

7 10 15 20 25

7

ni 4 6 4 2

cpeaHee
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X1

28 /1151 BBIOOPKH, TIPEACTABICHHONW CTATUCTUYECKUM PSIJIOM OTIPEICIIUTD JIUCIIEPCHIO.

15 16 18 19

ni

| 4 5 2

29.B maraszuH noctynuiao 30 HOBBIX TEJIEBHU30pPOB, CPEAM KOTOPBIX 5 MUMEKT CKPBITHIE
nedexrol. Haynmauy oTtOupaercst oaMH TeneBU30p Ul MpoBepkH. KakoBa BepoSTHOCTH
TOTO, YTO OH HE UMEET CKPBITHIX J1e(heKTOB?

30./[Ba paBHOCWJIBHBIX IIAXMAaTHCTA UIPAlOT B IIaxMaThl. UTO BEpoOsATHEE: BHIMIPATh JBE
MapTUU U3 YETHIPEX WK TPU U3 MEeCTH ( HUYbU BO BHUMaHHE HE IPUHUMAIOTCA)?

[Ikana omeHKH 00pa30BATENbHBIX JOCTUKCHHIMA

[IpoueHT pe3yabTaTuBHOCTH Ouenka ypoBHs NO/rOTOBKH
(MpaBHITEHBIX OTBETOB) 6am1 (0TMeTKa) BepOabHbIA aHAJIOT
90 + 100 5 OTJIMYHO
75+ 89 4 XOpOIIIOo
51+ 74 3 YIIOBJIETBOPUTEIIHHO
Menee 50 2 HEYJIOBJIETBOPUTEIBLHO

Ounenka
3auyera

TpeGoBanus kK 3 HAHMAM

«OMJIAUYHO»

OneHKka «OTIUYHO» BBICTABISETCS CTYICHTY, €CIM OH TNIYOOKO U IMPOYHO
YCBOMJI ITPOrPaMMHBIN MaTepuall, HCUEPIbIBAIOIIIE, [TOCIIEI0BATEIbHO, YETKO U
JOTUYECKH CTPOMHO €ro H3Jaraer, yMeeT TECHO YBS3bIBaTb TEOPUIO C
NPaKTUKOH, CBOOOAHO CHpAaBISIETCS C 3aJadaMu, BONPOCAMH M APYTUMH
BUJIaMU TPUMEHEHUS 3HAHUM, MPUYEM HE 3aTPYIHSETCA C OTBETOM IIPHU
BUJOM3MEHEHNH 33/I1aHUH, UCTIOIB3YET B OTBETE MaTepHall MOHOTpaUIECKOi
JUTEpaTyphl, MPABUIBLHO OOOCHOBBIBAET MPUHATOE pELICHHE, BIAJICET
Pa3HOCTOPOHHUMU HaBBIKAMM U IPUEMAMHU BBITIOJTHEHMSI IPAKTUYECKUX 3a]1a4.

«xopouto»

OrneHka «XOpOoLIO» BBICTABIISETCSA CTYACHTY, €CJIM OH TBEPJAO 3HAET MaTepHall,
rpaMOTHO M MO0 CYIIECTBY M3JIaraeT €ro, He JOMyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE€ Ha BOIPOC, MPABWIBHO INPUMEHSET TEOPETHUYECKUE
MOJIOKEHUA MPU PELIeHUH NPaKTUYECKUX BOIPOCOB W 3ajay, BIAAEET
HE0OXOMMBIMU HaBbIKAMU M IPUEMAMH UX BBIOJIHEHHUS.

«y00871eme0
PUMETLHOY

OI_ICHKa «YAOBJICTBOPHUTCIIBHO» BBICTABIISICTCA CTYHCHTY, €CJIIM OH HMECT
3HaHUA TOJBKO OCHOBHOT'O MaTcpualia, HO HC yCBOHJII €ro ILCTaﬂeﬁ, AOITYCKacT
HCTOYHOCTH, HCEAOCTATOYHO IIPAaBUJILHLIC (l)OpMyJ'II/IPOBKI/I, HapyHICHUA
JIOTHYSCKOM IMOCIECAOBATSIBHOCTH B M3JIOKCHHUU nporpaMMHOro marcpuajia,
HCIBITBIBACT 3aTPYAHCHUS IIPHU BBIIIOJIHCHUU IMTPAKTUYCCKUX pa60T.

«Hey00e81ems
OpUMENbHOY

OrneHka «HEeyI0BIETBOPUTEIBLHOY» BBICTABISIETCS CTYJEHTY, KOTOPBIM HE 3HAET
3HAYUTENIBHOM 4acTH NPOrpaMMHOIO MaTepuaia, AOIYCKaeT CYIIECTBEHHBIC
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OIMOKHM, HEYBEPEHHO, C  OOJBIIUMH  3aTPYAHEHUSIMH  BBINOJIHSAET
npaktudeckue pa0OoTel. Kak mpaBuio, OLIEHKAa «HEYAOBJIETBOPUTEILHO»
CTaBUTCS CTYyJI€HTaM, KOTOpbleé HE MOTyT TpOJODKUTh o0OydeHue Oe3
JIOTIOTHUTEJIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUIUIMHE.
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[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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	развивать логическое мышление студентов, умение находить рациональное решение задачи;
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