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COILEPKAHHUE

1. IMacmopt KOC Y/
2. Cnenuukarys oleHOYHBIX CPEICTB
3. BapuaHTBl OIIEHOYHBIX CPE/ICTB



1. ITACIHIOPT
KOC no Y1 OIIII.0S MaremaTuka

(K00 u Hazsanue OUCYUNTUNDBL)

1.1. OO0mue MoJI0:KeHUA
KonTtpoawsHo-onienounsie cpeacta (KOC) nmpegnasHadueHsbl Il KOHTPOJIS U
OIICHKM 00pa30BaTENbHBIX JOCTHKEHUM OOYyYarolmMXcs, OCBOMBIIUX MPOrpaMMy
yueoHou nuctumuinael OITL[.05 MaTtemartuka

KOC Bxit04alOT KOHTPOJIBHBIE MAaTE€pPUANbl JJII MPOBEJACHUS TEKYIIETo
KOHTPOJISL ¥ IPOMEKYTOUHOU arTecTanuu B popMe 3adera ¢ oneHkoi (3 cemectp)

KOC pa3paboTtanbl B COOTBETCTBUH C:

oOpazoBarensHOM mporpammoii CI1O mo cnienuaabHOCTH
19.02.11 TexHoJIIOTMSA TPOLYKTOB MUTAHUS U3 PACTUTEIBHOIO CHIPbS
nporpammbl yaeOnoi auctumummabl OII.05 Maremarnka

Pe3yJIbTaTbl OCBOCHUA JUCHUILINHBI, MOAJICKAIIINE IIPOBECPKE

MIPUMEHSITh IIPOCTHIE
MaTeMaTHYeCKHE MOJICITN
CHCTEM M IIPOLIECCOB B
cthepe npodeccronanbHON
JeSITeIbHOCTH.

Pe3yabTarsl HauMeHoOBaHHeE JIeMEHTA OcHoBHbIE noKa3sareJu OLIEHKH
o0y4eHust yMeHuUii/3HaHmii pe3yJIbTaToOB

(ocBOEHHBIE

yMeHHs,

YCBOEHHBIE

3HAHMNS,

NPaKTUYeCKU I

OIBIT (npu

HAJIUYHH)

Vi1 =[IPUKJIAAHBIC 3ala4YU1 B HpI/IMCHeHI/Ie MaAaTEMATHYCCKUX
oOnactu METOJIOB IIPU PELICHUH 3a]1a4 C
npodecCuoHAIBHON MPAKTUYECKUM COACPKaHUEM
JIeSITEIbHOCTH; - BrimosiHenne nevicTBUM HaL

MaTpuLaMu
- Beruucsienue onpenenurenen

- Pemenue cucreM IMHEHHBIX
ypaBHeHui o popmynam Kpamepa
- Pemenue cucreM TMHEHHBIX
yYpaBHEHU MaTpUYHBIM CIIOCOOOM

- BrinmosniHeHue gevicTBUi Hal
KOMIUIEKCHBIMU YHCIIaMU B
anreOpandeckoi u
TPUTOHOMETPHUUECKOH opme

- Boruncnenue npenena GpyHKuuu B
TOYKE M B OECKOHEYHOCTHU

- Haxoxaenue BepoATHOCTH
CIIy4aitHOro cOOBITHS

- CocraBneHue 3aKoHa
pacrpeneieHus Cly4aiiHon
BEJTMYHUHBI

- Briunciienne 4ncnoBbIxX
XapaKTePUCTHUK CIIy4YalHbIX BETMUUH
- Haxoxnenue npousBoaHoi

byHKIIIHN




- HaxoxxieHre mponu3BOIHBIX BBICIINAX
MOPSIKOB

- UccnenoBanue pyHkmm u
ocTpoeHue rpaduka

- HaxoxxneHue HeorpeaeieHHbIX
HWHTETPAJIOB

- Brruncnenue
WUHTETPaJIOB

OIIPEIEIIEHHBIX

31

3HaYCHUE MATEMATHUKH B
npodeccroHabHOM
NeSITeIbHOCTH U TIPU
ocsoenu [1T1ICC3

- [loHnMaHue poay MaTeMaTUKH B
OCBOEHHUU 00pa30BaTEILHOM
IPOTrpaMMBbI U B IPO(eCCUOHATBHOM
ACATCIIBHOCTH, CYTH MCTOI0B
peleHws 3a/1a4, BAXKHOCTH BBIOOpa
OINTUMAJIBHOT'O aJIrOpUTMa pCIICHUSA
- ClocoOHOCTh MPUMEHSThH 3HAHHUS,
YMEHUs IPU OCBOEHUU
poeCCUOHATBLHOMN MPOrpaMMbl

- Oco3HaHue 3HaYMMOCTH
NPaKTUYECKOTO OMBITA JUIS
YCHICHIHOT'O PCHICHUA TUIYHOCTHBIX U
podeCcCHOHATIBHBIX 33124

32

OCHOBHBIC ITOHATHS
METO/Ibl MATEMaTHYECKOTO
aHaJm3a, THHEHHOM
anreOpsl ,TCOpUHU
BEPOATHOCTEMN U
MaTeMaTH4eCKOn
CTaTHCTUKH

[Iepeunciienre nocaea0BaTeIbHOCTH
JICICTBUH MPU PENIEHUU CUCTEM
JMHEWHBIX YpaBHEHUH 10 hopmynam
Kpamepa, metonom ["aycca

- ®opmyIMpOBKA KJIACCHYECKOTO
ONpeJIeJICHUsI BEPOSITHOCTH

- [lepeuncnenne Gopmyn st
BBIIIOJIHEHUS NJ€HCTBUI HAI
KOMIUIEKCHBIMH YHCTIaMU

- ®opmynupoBKa EPBOro U BTOPOro
3aMe4aTesIbHOTO MPEAEIIOB

- Onucanue MeTo/10B BHIYUCIIEHUS
IIPEAECIIOB B TOUKE U Ha
0ECKOHEUHOCTH

- ®opmynIMpOBKa MPaBUIT
nudQepeHIpPOBaHUS U
IIEPEYMCIICHHE TPOU3BOIHBIX
OCHOBHBIX AJIEMEHTAPHbBIX (PYHKIIUH
- [lepeuncnenue TabIUIHBIX

WHTETPAJIOB
33 OCHOBHbBIE MaTEMAaTUUECKUE | 3HAHUE Kak IIPUMEHSTH
METO/IbI PEIICHUS MaTeMaTUYECKHE METO/IbI npu

MPUKIIAIHBIX 33134 B
obmactu
npodeccroHanbHOI
JeSITeIbHOCTH.

pelieHrH 3a1a4 ¢ THPaAKTUYCCKUM
CoZiepKaHUEM




1.3. PacnpenesieHne OLieHMBAaHUS Pe3yJIbTAaTOB 00y4eHHs MO BUAAM KOHTPOJIA

Koa n nHaumeHoBaHue 3JjieMeHTa
YMeHUIl WIH 3HAHUI

Buapl arrecranuu

Texywuii KoHmMpoaL

Ilpomeosxcymounas
ammecmayus

VY 1-npuknaaHbie 3aa49 B 007IaCTH
po(hecCHOHATLHOM JIeATEIIBHOCTH;
-IPUMEHSTH MPOCTHIE
MaTEeMaTHYECKHUE MOJICTTH CHCTEM U
MIPOIIECCOB B cepe
po(hecCHOHATLHOM e TSILHOCTH.

TECTUPOBAHUE, OLICHKA
BBITTOJIHCHU A
IMPAKTHUYCCKOI'0
3aHATUA

3ayeT ¢ OLIEHKOH
(3 cemectp).

31-3Hauenue MaTEMATHKHU B
po(heCCHOHATILHOM TeATEeIbHOCTH U
npu ocoenuu II1CC3

YCTHBIH OIIpOC,
TECTUPOBAHUE, OLIEHKA
BBITTOJIHCHU S
IIPAKTUYECKOIO
3aHATUA

3ader ¢ OIleHKOU
(3 cemectp).

32-0CHOBHBIC IIOHSATHA W METOIbI
MaTEMaTHYECKOIO aHajau3a,
JIMHEHHOM anreopsl ,TEOpHUH
BEPOSITHOCTEM M MaTEeMaTU4YeCKOU
CTaTUCTHUKH

YCTHBIH OIpoc,
TECTUPOBAHUE, OLICHKA
BBIITOJIHEHUS
IPAKTHYECKOIO
3aHATHUS

3ayer ¢ OLEHKOH
(3 cemectp).

33-0CcHOBHBIE MATEMAaTUUECKHE
METO/IbI PEIICHHUS TPHKIIATHBIX
3a/1a4 B 00JIaCTH MPOPECCHOHATHLHON
JIEATENHHOCTH.

YCTHBIN OIIpPOC,
TECTUPOBAHUE, OLIEHKA
BBIIIOJTHCHUA
IIPAKTUYECKOIO
3aHATUA

3ader ¢ OIleHKOU
(3 cemectp).
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1.4. Pacnpenesnenyne THIIOB OLEHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHUI
¥ YMEHHMH TeKylero KOHTpoJIs

Conepxkanue y4yeOHOro marepuajia

THIl KOHTPOJILHOIO 3a1AHUSA

1o nporpamme Y /[ Y1 31 32 33
Pa3znen 1. MaremaTuueckuii aHaau3 ajaredpbl
Tema 1.1 @yHKIIUS OJHOM TEPEMEHHOM. 6,7 6,7 6,7 6,7
Tewma 1.2 IIpenensl u HeMPepPHIBHOCTh GYHKIIUUA | 6,7 6,7 6,7 6,7
Tewma 1.3 ITpousBoaHas u e€ NPUIIOKEHHE 6.7 6,7 6.7 6,7
Tema 1.4 Heonpenen€nuplii UHTETpaj 6,7 6,7 6,7 6,7
Tema 1.5 OnpenenéHublii HHTErpa 6,7 6,7 6.7 6,7
Pa3znen 2. Jluneiinas aareopa
Tema 2.1 MaTpuilbl U OnpeIeTUTENN 6,7 6,7 6.7 6,7
Tema 2.2 CucteMbl TMHEUHBIX YPABHEHUI 6,7 6,7 6,7 6,7
(CIIY)
Pa3nen 3. OcHOBBI TeOpuM BEPOATHOCTH,
KOMOMHATOPUKHU U MATEeMAaTHYeCKOI
CTATHCTHKH
Tewma 3.1 OcHOBHBIE IOHSTHS TEOPUHU 6.7 6,7 6.7 6,7
BEPOSITHOCTH 1 KOMOMHATOPUKH
Tema 3.2 DyieMeHTHI MATEMATHYECKOH 6.7 6,7 6.7 6,7
CTaTUCTUKU
Pasznen 4. OcHOBHEBIE IOHATHS U METOAbI
TEOPHUH KOMILJIEKCHBIX YHCeJ
Tewma 4.1. KomIuiekcHbIe yncnia 6,7 6,7 6,7 6,7
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1.5. PacnpeneneHue THIOB OLECHOYHBIX CPEACTB IO JJIeMEHTAM 3HAHMU U
YMEHHii, KOHTPOJIMPYeMbIX Ha MPOMEKYTOYHOM aTTecTAlNU

Conep:kanue y4eOHOro mMarTepuaJia

THIl KOHTPOJILHOTO 3aIAHUS

no nporpamme Y /[ Y1 31 32 33
Pasznen 1. MaTemaTnueckuii aHaau3 ajaredpbl
Tema 1.1 @yHK1IMSA OQHON EPEMEHHOI. 9 9 9 9
Tema 1.2 [Ipenenst u HeNIpepbIBHOCTD GyHKIMKA | 9 9 9 9
Tewma 1.3 ITpousBoaHas U €€ NpUIIOKEHNE 9 9 9 9
Tema 1.4 Heonpeaen€Hublii HHTErpail 9 9 9 9
Tema 1.5 OnpenenéHHbI HHTErPal 9 9 9 9
Paznen 2. Jluneiinas aareopa
Tema 2.1 Matpulibl ¥ onpeaeuTenu 9 9 9 9
Tema 2.2 CucreMpl TMHENHBIX YPABHEHUN 9 9 9 9
(CIIY)
Paspnen 3. OcHOBBI TeOpUH BEPOATHOCTH,
KOMOMHATOPHKHM M MATEeMaTH4eCKOH
CTATHUCTUKHU
Tema 3.1 OcHOBHbBIE IOHATUS TEOPUU 9 9 9 9
BEPOSTHOCTH U KOMOMHATOPHUKHU
Tema 3.2 DnemMeHTb MaTEMAaTUYECKOM 9 9 9 9
CTaTUCTUKHU
Pasznea 4. OcHoBHBIE NOHATHSA M METOADI
TeOPHH KOMILIEKCHBIX YHCeJ
Tewma 4.1. KomnuiekcHble unciia 9 9 9 9




2. CIHEHU®UKALINA OHEHOYHbIX CPEJACTB

Hazunauenne2.1l

Cneundukanmeit ycTaHaBIMBaIOTCS TPeOOBAHUS K COJAEPIKAHUIO U
0(OpMJICHUIO BAPUAHTOB OIIEHOYHOTO CPE/ICTBA MpaKTHUeckas padoTa.
[IpakTruueckas pabota npeaHa3zHAYCHA JJISl MeKyue2o0 KOHMpOJisi U OLICHKU
3HAHUM U yMEHHH CTYJEHTOB Mo nporpamme yueoHou nucuurmaunbl OITL.05
MATEMATHUKA o6pa3zoBatensHoii nporpammel CI1O no cnenuanbHOCTH
19.02.11 TexHonorust IpOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPbS
2.2 KOHTHHTEHT aTTeCTyeMbIX: (crmyodenmul 2 Kypca).
2.3 ®opMa M yCJI0BHA aTTECTALMU: TEKYIIUA KOHTPOJIb IPOXOIUT B BUIE

BBIITOJIHEHHS 3aJaHUI PAKTUYECKOW padOThI
(ATTecranus nmpoBoautcs B (popMe 3aueTa ¢ oLeHKo# (3 cemecTp) 1o
3aBEPILICHHUIO OCBOEHUS Y4eOHOIro Marepuana y4eOHON JUCIHUIUIMHBIL, TPH

IMOJOKUTCIIbHBIX PC3YyJIbTAaTaX TCKYIICTO KOHTpOJ'ISI.)

2.4 Bpemsi BbINOJIHEHHS:
MOATOTOBKA 5 MUH;

BBIIIOJTHEHUE 0 yac 40  wmwums;

o(opMJIEHUE U C1aYya __ MHH.
BCETO qac 45 MUH.

2.5PexoMenayemMasi auTepaTypa AJsl pa3padoTKHU OLEHOYHBIX CPEICTB U
MOJATrOTOBKH, 00y4AKOIIMXCH K ATTECTALMH.

Knuroo6ecneyeHHOCTD
bubéanorpadguyeckoe onucanne U31aAHUA OcHoBnas/ Konx-Bo
(aBTOp, 3arJ1aBne,K1:)1J11Il,cl\Tlec)T0 W IO/ M3NANMS, | IONOJIHHTeNbHAR | 61»16..11 DJIEKTPOHHBI
P JuTeparypa CIIGIDY € pecypchol
bapaymkus, B. B. OCH PbC
Marematuka. B 2-x Tomax : Tom 1 : yueOHUK. ZNANIUM
DJIEMEHTHI BBICIIEH MaTeMaTHKu. —MOCKBa :
KYPC : UHOPA-M, 2019. — 304 c.
bapaymkus, B. B. OCH PbC
Marematuka. B 2-x Tomax : Tom 2 : yueOHUK. ZNANIUM
DJIEMEHTHI BBICIIEH MaTeMaTHuKu. — MOCKBa :
KYPC : UHOPA-M" 2020. — 368 c.
Kpemep, H. 111. OCH DbC FOpaitt
MatemaTrka A KoJiemkel : yaeOHoe mocobue
st CI1O / Kpemep H. L., Koncrantunosa O. I'.,
@®puaman M. H. ; mog pea. Kpemepa H. III. — 10-¢
u3., nep. u gon. — Mocksa : FOpaiit, 2019. — 346
C.
JlamasH, A. A. ITOTI OBbC
ZNANIUM



http://znanium.com/go.php?id=978660
http://znanium.com/go.php?id=978660
http://znanium.com/go.php?id=1047417
http://znanium.com/go.php?id=1047417
https://www.biblio-online.ru/bcode/445990
http://znanium.com/go.php?id=967862
http://znanium.com/go.php?id=967862

—

MaremaTuka : yueOnuk / lanasa A. A. — 3-e u3n.,
ucnp. u gon. — Mocksa : UHOPA-M" 2018. —
544 c.
[umosa, JI. H. ITOTI DBbC
Martemaruka : yaeoHnoe nmocodue / [llunosa JI. 1. — ZNANIUM
Mocksa : UHOPA-M" 2019. — 238 c.
Jlopodeena, A. B. ot OBbC FOpaiit
Matematrka. COOpHUK 3aa4 : y4eOHO-
npakTuaeckoe nocoodue ais CITO / Hopodeepa A.
B. — 2-e uzn. — Mocksa : FOpaiir, 2019. — 176 c.
3. BAPUAHTHI OHEHOYHbBIX CPEJICTB
IIpakTuyeckas padora
«Haxoxnenue odiactu onpeaencHus QyHKIIHI»
Hean:
1. TloBroputs 3HaHHs 0Oyuarommxcs B Teme: «HaxoxxaeHue o0acTu onpeaesieHus
(GYHKIII.

2. 3akpenuTh YMEHHs U HABBIKU HAXOXIECHUS 00JaCTU ONpesieNeHuss (QyHKIUH.
Ilopsinok BbINOHEHHS:
1. O3HaKOMHUTBCS C TEOPETUUECKUM MAaTEPUAIIOM U PELLIECHUEM IIPUMEPOB.
2. CpenaTbh KpaTKul KOHCIIEKT TEOPETUYECKOI0 MaTepuasa B pabounx  TeTpajsax
(oCHOBHBIE HOHATUS, ONpeieTIeHUs, POPMYIIbI, IPUMEPHI).
3. B Terpamsx misi mpakTHYECKUX PadOT BBITOJIHUTH MPAKTUYECKYIO paboTy.

Teopernyeckue cBeleHUS:

O0JacThI0 onpeaesienus i obnacToio 3aaanus GpyHkuuu y = f(x) Ha3bIBaeTCS MHOXKECTBO
3HAYeHUH X, JUTSI KOTOPBIX CyHIecTBYIOT 3HaueHus y = f(x) .O0o3HagaeTcs o0nacth
onpenenenus pynkuuu — D(f) umu D(y).

Cxema HaxoxJeHUs 001acTH onpeaeaeHNs (HyHKIMM:

Ecmu f(x) npencrasisier co00i MHOTOUIEH, TO 00JIaCThIO ONPeAeTeHUS PYHKINH =
f(x) Oyner MHOXECTBO BCEX I€HCTBUTEIbHBIX YHCEIL.

Ecmu f(x) — pamuonanbHas 1poOb, TO 001aCThIO SBISETCS MHOKECTBO BCEX
JeWCTBUTENBHBIX YUCET KpoMe TeX 3HaueHuil E, mpu KOTOpBIX 3HaMeHaTes b paBeH HYJIIO.

Ecnu ¢pynakius umeer Bun y = 4/ f(x), To o01acteio onpeneiaeHus Oy1eT MHOXKECTBO PEIICHUN

HepaBeHcTBa f(x) = 0.
X o
Ecnu QyHkius umeet BUgy = 7%, rze g(x) HeKOTOPbIif MHOTOUIEH, TO 00J1acThIO
X
orpeeNieHus: OyeT MHOXKECTBO perieHuit HepaBeHcTBa f(x) > 0.
OO6nacTp onpeneneHusi CyMMbl, pa3HOCTH MJTU TPOU3BEJCHUS ABYX WM HECKOJIBKUX (DYHKIIHIA
€CThb IepeceueHue oonactet onpeaeneHuil 3TuX QyHKINM, A1 €€ OThICKaHUs COCTaBIISIETCA U

3aTCM pCIIACTCA CUCTEMA COOTBCTCTBYIOIINUX YCHOBHﬁ.


http://znanium.com/go.php?id=990024
http://znanium.com/go.php?id=990024
https://www.biblio-online.ru/bcode/426506
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/
http://ru.solverbook.com/spravochnik/reshenie-neravenstv/

IIpumepsl
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CLICHUS HAXOKACHUsI 00JacTH omnpeneaeHUs PYHKIHH

No
/o

[Tpumep

Pemnrenne

Haiitu obsacte ompenencHus

1 y @OyHKIIUIO MOXXHO MPEICTABUTH B BUJIE PA3HOCTHU JABYX QYHKIMHA Yy =
2 3 3
=x“+4+2 2 —_—= 2 _——
3 X4+ 2-— (x“+2) —
— 5 fi(x) =x?+ 2 D(f;(x)) sBusercs MHOXeECTBA BCEX 4YHCEN
X — 3
f,(x) = —
Haiinem 3HaueHust , KOTOpble OOHYJISIOT 3HAMEHATENb
x—=5#0
X#5
OtBet:D(y): X€(—00; 5) U (5; +0)
2 y JIost HaX 0K ICHUsI 00JIACTH OMpeeieHus y = Vx2? — 3x + 2

=+/x?—3x+2

pelIrM HepaBeHCTBO X2 — 3x + 2 = 0

Jlns sToro pemuM ypaBHeHue X2 — 3x + 2 = 0.

KopHsmu 3Toro ypaBHeHUs SIBISIOTCS yuciaa 2 u 1.

O0603HayuM HalJIEHHBIE KOPHU HA YUCJIOBOM OCH U OTIPEACIIUM 3HAK
HEpaBEHCTBA HA MOJIYyYEHHBIX HHTEpBaJIaXx.

+ — +
® ® >
1 2
Ortser: xe(—0; 1] U [2; +0)
3 _2x—=7 DYHKIMS IPEACTABIAET COOOM APOOHO-PAMOHAIBHYIO ()YHKIIUIO, B
" V3x + 21 | uMciuTene KoTopoi MHorouseH. O61acTh onpesiesieH s MHOTO/IeHa
€CTh MHOKECTBO JICHCTBUTEIIBHBIX YHCEIL.
{§§i§1i8—>3x+21>0—>x>—7
Otser: D(y): X € (=7; +)
4 2x Haiizer O/13: x = 0
y =
Vx—3 |Vx=3#0
Vx # 3
X#9
Otser: D(y) x€ [0;9) U (9; +)
IIpakTnyeckoi padora:
Haiiti obnacte omnpeneneHus
y =5x—12 y=2x+13
3x 2
Y T ix+7 Y511
y=+vV3x+21 y =vV5x—15
1 1
Y T—ax Y BEox
7 3x 6 2X
y_;+X2—19 y_;+x2—4
y_X2+X2 + 4 y:XZ-I-XZ+1



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

IIpakTnyeckne padoTsl
no teme «Haxoxnenue npenena GyHKIHUN.

0
Heab: popmupoBaTh yMEHUS BBIYUCICHUS MIPEIEIOB, PACKPBITUS HEONPEAECICHHOCTH BUIA (5)

IMIyTEM Pa3JIOKCHHA Ha MHOKHUTCIIN.

Iopsiok BbINOJIHEHUS PA0OTHI:
1 PaccmoTtpeTs TeopeTUuuecKuii MaTepuall 1o TeMe U MPUMEPHI pelIeHus 3a/1ay.
2 Pemmth caMoCTOSTENBHYIO paboTy, BhIMOJHWUB 10 3am1aHMii COOTBETCTBYIOLIETO BapHaHTA.
Odopmuts moapoOHOE pelIeHre MICHbMEHHO B TETPAIH C YKa3aHUEM OTBETOB.
3 OTBeTUTH NUCHbMEHHO Ha KOHTPOJIbHBIE BOIPOCHI.

Kparkue Teopernuyeckue cBeJeHHs IO paccMaTpuBaeMoii mpoodjieMe, OCHOBHbIE
XaPAKTEPUCTHKH 10 COJEP:KAHMIO NPAKTHYECKOil padoThI:

Onpenenenune. Yucio A HazpiBaeTcs npenenoM GyHkiuu y=f(x) mpu x, crpemsimemMcs K
Xo (B TOUKEX(), €ciu Juis JItoOOTo IMOJIOKUTEIBHOIO YUCIIA € HalIeTCs Takoe MOJIOKUTEIbHOE
gucino 9, uto |f(x) — A| < g, kak Tonpko 0 < |x — Xq| < 6.

O6o3nauenue: lim f(x) = A.
X—Xq

Onpenenenue. Oyaknus  y=f(x) Ha3pIBaeTCsI OCCKOHEUHO MAJIOW TIPH X, CTPEMSIIEMCS
K X (B TOUKeX), ecau lim f(x) = 0.
X—Xp

Onpenenenue. Oynkius y=f(x) HazpiBaeTCst 06CKOHEYHO OOMIBINON MPU X, CTPEMSAILIEMCS
K Xo (B TOUKEX(), €CIIM [ JIF000T0 MOJIOKUTENBHOIO yKcia M HailieTcs: Takoe MOJI0KUTEIbHOE
gucio 8, uro |f(x)| > M, kak Toneko 0 < |x — Xo| < 6.

O6o3unauenue: lim f(x) = oo.
X—Xp

Onpenenenne. Oynkius y=f(X), 3amaHHas Ha BCEH YHCIOBOW MPSMOMN, Ha3bIBACTCS
OCCKOHEYHO OOJIBIION TPU X, CTPEMSIIEMCS K ©0), €CJIH JIJISl JTF000T0 MOJIOKHUTEILHOTO Yrcia M
HaiiieTcs Takoe moaoxurenbHoe uncio T, uto |f(x)| > M, kak Tonsko |x| > T.

O6o3unauenue: lim f(x) = oo.

X—00
OCHOBHbBIE TEOPEMbI 0 Mpeaeax:
1 lim (f(x) £ g(x)) = lim f(x) + lim g(x).
X—Xg X—Xg X—Xg
2 lim (f(x) - g(x)) = lim f(x) - lim g(x).
X—Xo X—Xp X—Xp
3 lim kf(x) = k lim f(x).
X—Xp X—Xp
0 _ i,
x—-Xg 8(X) Xlij)r(lo g(x)
B mpocreiimmx ciydasx BeIYHCIEHHE INpeaeia (QYHKIUH CBOIWTCS K ITOJCTaHOBKE B
(GYHKIMIO, CTOSIIYIO IMOJ] 3HAKOM TIpeesia, MpeAeibHOro 3HaYeHus1 aprymenta. Ho 10BOJIBHO
9YacTO Takas IOJCTAHOBKA IPEICIHOTO 3HAYCHHsS apryMeHTa IPHBOIAMT K HEONpPEAETEHHBIM

3HAYEHUSM BUJA! (%), (3), (0 - ), (00 — ), (1*), (0°), (). OTbicKaHue npenena B STUX

CIy4asix, Ha3bIBAIOT PACKPBITUEM HEOIpeAesieHHOCTer. JIJIsi pacKphITHS HEOIpeaeIeHHOCTEH
npeoOpa3yloT BBIPAKEHHE, CTOSIIEEe MOJ 3HAKOM Mpeienia, 3aTeM HCIOIb3YIOT TEOPEMBI O
npeJenax, 3aMmevareabHble IPeIeIbl.

.« .« . Sim
IlepBbiii 3ameuaTenbHbIil mpene: 1 i (l)n— =1.
X— X

. tgx . .
CIIECTBUS lim 2= = 1, lim =1, lim
x-0 X x—0 X x-0 X

arcsinx arctgx

=1.

1 X
. . . 1 . 1
Bropoii 3ameuaTenbnblii npenen: 1ingl + x)x = e wim 1i n(l + —) =e.
x—0 X—00 X



IMpumep 1. Beraucautsb lirr31(2x - 1.
X—
Pemenue. IloacraBnsiem B pyHKIMIO y = 2X — lnpeaenbHOe 3HAYCHUST apryMeHTa X=3,
HOJYYUM lirr;(Zx —-1)=2-3-1=5.
X—

OtBeT: 5.

. x%2-10x-11
IMpumep 2. Beruuciutp lim ———
x->-1 x2-1

2
x“-10x-11
Permrenue. HOI[CTaBJ'I}IeM B (byHKI_II/IIO y= —x2 1 MMpEaACIbHOC 3HAUCHUA apTyMCHTa X=-
0

1, HOJ'Iy‘lI/IM(O). HCO6XOI[I/IMO PAa3JI0XKUTh YUCIUTEIb U 3BHAMCHATE]Ib HA MHOXXHTECIINU, UCIIOJIB3Ys

(GOpMYJIBI COKpAIEHHOTO YMHOMEHHUS, MPABHIIO PA3JIOKEHHMs KBAJPAaTHOIO TpeXdyieHa Ha
mHoxkuTenn (ax? + bx + ¢ = a(x — x1) (X — X,), TAe X;, X, - KOPHU KBaJPATHOTO TPEXUJIEHa),
METOJI TPYIIUPOBKH. PelllcHre 3aMChIBAIOT B BUJIE:

. x?—10x—11 _(0) L x-1DGx+D L x—11)  —12 .
oy x2 -1 —\o ~ o x—1Dx+1) T o x—-1) -2
Cokpaienue Ha (x+1) BO3MOXKHO, TaK KaKk OHO HE PaBHO HYJIIO, a JIUIIb CTPEMHUTCS K HYJIIO.
Ortsert: 6.

3—V5+x

Ipumep 3. Berauciuts lim ————.
Xx—4 X“—16

3—V5+x
Pemenue. HOI[CT&BJIHGM B (1)YHKI_[I/IIO y= 216 MNpEeaACIIbHOC 3HAYCHUA apryMCHTa X:4,

0
HOJIy‘-II/IM(a). YTo0ObI N30aBUTHCS OT HEOMPECACIICHHOCTH, HAAO0 (1)yHKLII/IIO YMHOXUTb HAa CAVMHULLY,

MIPEJICTABUB €€ B BUJC APOOH, CONPSHKEHHON K BBIPAKEHUIO, COIepKaIeMy KOpeHb 3 — V5 + X.

33.HI/IH_IGM PCUICHUC
I 3—\/5+X_(0)_1_ 3—Vv5+x 3+V5+x
i x2—16 \0) x4 x2—16 3+vE1x

y 32 —\EFx y 4—x

= 11m = IIm =

x4 (x2-16)3+V5+x) x*xX—4)x+4)B+V5+%x)
-1 -1 1

= lim = =——
x>4 (x+4)(3+V/5+x) 8-6 48

Ortser: -1/48.
2x2+x+3

Ipumep 4. Berancauts lim —————.
x—o0 X°—16x+1

2x%2+x+3

——————[pCACIIbHOC 3HAYCHHUA apryMeHTa X—
x3-16x+1 pel pry

Pemenwue. Iloncraisiem B GyHKIHIO y =

(00}
0, nonquM(;). UtoObI N30aBUTHCS OT HEONPEAEICHHOCTH, HA/l0 B YUCIUTENE U 3HAMEHATEIe

BBIHCCTH MHOXXHUTCIIb, conepx(aumﬁ MaKCUMAJIbHYIO CTCTICHb nepeMeHHoﬁ. 3anuieM pCHICHUC

2x* x| 3 2,1 3

3

2x% +x+3 X( tat ) xTeta
lim —————~2

S Tex+1 A L[ 16x . 1 Tale 16 17
S SIS BT

04040 0

= lim ===

Otser: 0.

5
. X +7
Ipumep 5. Beruucnuts lim ————.
x—00 4x3+2x+8
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Pemenue. [loacrapnsem B pyHkuuio y = npeenbHOe 3HAYEHHUS apryMeHTa X—

4x3+2x+8
[ee]
0 , HOJ‘IY‘H/IM(;). Y1006l N30aBUTHCS OT HEOIIPEEICHHOCTH, HAl0 B YUCIIUTENIC U 3HAMEHATEIIE

BBIHCCTH MHOXXUTCIIb, conepxcanmﬁ MaKCUMAJIbHYIO CTCIICHb HepeMeHHOﬁ. 3amumieM peuIcHuC

x> 7
x4 < (5 +53)
xooAx3 + 2X+ 8 xoo o (X3 2% 8)

X ;-I_;_*_X_S
7
. 1+3s S S AU o
0T 2 8 <%0+0+0 0
Ztate

OTBeT: .

33)13]-[1/[5[ JJIS1 CAMOCTOATEIbHOH paﬁoTbI

Bapuanr 1
Bpruncnute npenensi.
6+x—x2 6+x—x2 6+x—x2
1) lim l —_— 2) lim l _— 3) lim ———
55 x3-27" 53 x3-27" X—00 X3-27"
6x3+5x%-3 . 11x345x%+3x-1 5arcsin2x
4) lim ———. 5) lim ———. 6) lim ——
X——00 2X2—X+7 X—00 2x3—x+7 x—0 tg4x
. 5%—1 \/x+ 4-3 3-7x—2x?
7) lim . 8)1 9)1 —_—
x—+00 5%+3 55 x2-25 ° 53 X2-8x+15
Bapuanr 2
BI)I‘H/ICJ'II/ITB MIPENIEIBI.
-16 -16 x?-16
1)1 —_— 2) 11 _— 3) lim —————
1X2+X 20° 4X2+X 20° X—00 4X2+x-20"
2% . 16x+1 . tg 3x
4) lim 5) llm— ) lim ———.
Xo— oozX x—00 4x2+x—20 X—0 arcsm7x
x3-x3 Vx+1-2 3x2—7x+2
7) lim 8) lim 9)1 —_—
X—o— oo4-X2+3X 6 x—>3 x—3 2 X2-7x+2 "

Conep:xanue oryera:
1 Tema, 11emb.
2 O¢opmienue 3a1aHuil ¢ TOAPOOHBIM PELIEHUEM U C YKa3aHHUEM OTBETOB.
3 OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJibHbIE BONIPOCHI:
1 Kakue Buabl HEONIPENEIEHHOCTEN BCTPEYAIUCH IIPY PEILICHNH 3aJaHi?



IIpakTyeckas padora
Haxoxxaenue HanOoJIbIIero, HAMMEHbBILETO 3HAUCHUS (PYHKIUH.

Ilean padoThI:

- HpI/IMeHI/ITB YMCHI/ISI 110 BJIAACHUIO HpeIICTaBJICHI/If/’I 06 OCHOBHBIX ITOHATHUAX MATEMATUYCCKOT'O
aHaJgM3a M WX CBOMCTBax, BIJIQJICHUE YMEHHUEM XapaKTepHU30BaTh TOBEACHHE (YHKIIHM,
HUCIIOJIB30BAHUC HOJIy‘IeHHBIX 3HaHI/H>'I JJIA OITMCAaHUA U aHAJIn3a peaJIBHBIX 3aBI/ICI/IMOCTeI7I.

Teopernueckuii MaTepua:

Jloctarounoe ycioBue 3kcTpemyma. [lycts dhynkmus y=f(x) HenmpepbIiBHA Ha
POMEXYTKE X U UMEET BHYTPU IPOMEKYTKA CTALMOHAPHYIO WIIM KPUTUYECKYIO TOUKY X=Xo.
Torna:

a) eCIIM y 3TOM TOUKU CYHIECTBYET TaKasi OKPECTHOCTh, B KOTOPOW BBIMTOJHACTCS
HepaBeHCTBO f'(x)<0. mpu x<Xo, a MpU X>Xo - HepaBeHCTBO f '(x)>0, To X=Xo - TOUKa MUHUMYMa,

0)ecin y 3TOI TOUKH CYIIECTBYET TaKasi OKPECTHOCTh, B KOTOPOM MPH X<Xo BBIIOIHIECTCS
HepaBeHcTBO f'(x)>0, a mpu x>X¢ - HepaBeHCTBO f '(X)<0, TO X=X¢ - TOYKa MAaKCUMYMa;

B) €CJIM Y 9TOW TOYKH CYIIECTBYET TaKasi OKPECTHOCTbh, YTO B HEH M CIIeBa, U CIpaBa OT
TOYKH X0 3HAKU POU3BOAHON OJIMHAKOBBI, TO B TOUKE X( IKCTPEMYMOB HET.

AJNTOPUTM HCCIIEAOBAHMS HENPEPbIBHOW (yHKIMU y=f(X) HA MOHOTOHHOCTH U SKCTPEMYMBI:
1) Haiitu npousBoanyro f'(x)
2) HaliTu craunoHapHble U KpUTHUECKUE TOUKH.
3) OTMeTUTh CTalMOHApHbBIEC M KPUTUYECKUE TOYKU Ha YMCIOBOM MPSMOI U OMPEeNIUTh
3HAKH MIPOU3BOIHON Ha MOYYUBIIUXCS TPOMEKYTKAX.
4) Onupasich Ha TEOpeMy, CAeNaTh BHIBOJbI O MOHOTOHHOCTU U TOYKAaX dKCTpEMyMa.

[Tpu BBINOIIHEHUH TPAKTUYECKON pabOThl PACCMOTPUTE CIIEIYIOIIUE TPUMEPHIL:
[Tpumep 1:
x*+1e
[ —
HccnenoBarh QyHKIHIO x* Ha 3KCTPEMYMBI.
Pemenne. @yHkuMs HenpepbiBHA, KpoMe TOUKH X=0.
1)Haiinem npoun3BoaHyO:
: (x*+ 16) - X* -3y - (x* + 16) s - -2x(x*+16) 2x°-32x 200 —2)x + (= + 4)
f )= e o = xe - e = e
2)x=2 n x=-2 - ctanoHapHsle To4YKu. [Ipu x=0, mpon3BoHasA HE CYILIECTBYET, ITO TOUKA
pas3pblBa.

3)

- + - +

=

e @
=0
“Q

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

ANTOpUTM OTHICKaHMS HAMMEHBIIETO U HAUOOJIbIIETr0 3HAYCHUI HENPEepbIBHON
byuknun y=f(x) Ha oTpeske [a;b]
1)Haiiti nmpousBoanyto f'(x).
2)HaiiTu cranimoHapHble U KPUTHYECKHE TOUKH (QYHKIIMH, JIeKaIle BHYTPU
oTpeska [a;b].
3)Bbruncnuth 3HaueHue GyHKuu y=f(X) B Toukax, 0ToOpakaeMbIX Ha BTOPOM LIare u B
TOYKax a u b, BBIOPATh CPEeU ITUX 3HAUCHUN HAUMEHbINEE (Yuany) ¥ HAUOOIBIIIEE (ITO
OYIET Yuans).
[Tpumep 2. HaiiTu HanMeHbIIee 1 HauboblIee 3HaYeHne PYHKIUU



y=x3-3x2-45x+1 Ha orpeske [0;6].

Pemenune. Bocnonb3yemcs anroputMom

y'=3x2-6x-45 x=5 € [0;6]
3x2-6x-45=0

x2-2x-15=0

x1=-3, X»=5

Y naum—- 1 74, YHanﬁzl

[Tycts hynKIMs y=1{(X) HEIpephIBHA HA TPOMEKYTKE X U IMEET BHYTPH HETO €IMHCTBEHHYIO
CTAIlOHAPHYIO WM KPUTHYECKYIO TOUKY X=X

Torpa:

a) €ClIi X=X( TOYKa MaKCUMyMa, TO Yuans—1(X0)

0) ecii X=X¢ TOYKa MUHUMYMA, TO Yuann—=F(X0).

X
y=""7
[Tpumep 3. Haiitu HanOombiee 3HaueHHE QYHKIIMU 1 +x* ua nyue [0; +o0).
. 1-x7
:}.F =
1 +x2)°
Pemenue . 1 +x2)" [Ipon3BoaHas BCIOY CYIIECTBYET, 3HAYUT, KPUTUICCKUX TOUCK Y

dynximn Her. y'=0, 1-x>=0, x=1 nmu x=-1.

3agaHHOMY JTyqy [0; +o)ex =1. Ipu x >1, y’>0, a npu x >1, y’<0.
1 1

_}’mﬂx :f{l]: 1 :E

3HauuT, X = | — TouKka MaKCUMyMa +12
x=1 — eZIMHCTBEHHAs CTallMOHApHAsI TOUKa (YHKLMHU HA 3aJJaHHOM ITPOMEXYTKE, IPUUYEM TOUKA
MakcHUMyMa.

Bompocs 1151 3akperieHust TEOPETHIECKOTO MaTepHraia K MPaKTUIECKOMY 3aHSTHIO!
1 Kakas Touka Ha3bpIBaeTCsl TOUKOM MakcCuMyMma?
2 Kaxkast Touka Ha3pIBae€TCS TOYKOM MUHUMYyMaA?
3.  Ilepeuuncnure npaBwia quddepeHIMpPOBaHHUS.
4 HazoBute anroputm HaxoxACHUS HAUOOJBIIIETO U HAUMEHBIIIETO 3HAYCHUS (YHKIIUHA HA

OTpE3Ke.
3ajanue:
I Bapuant II Bapuant
1. UccnenoBaTh Ha SKCTpEMYM (YHKITHIO:
y=xk-1) vy =2xk - 2¥

2. OmnpenenuTb 3KCTPEMYMBbI
dyHKIMH F&)=¥x*

3. Haiinure Hanbosnbliiee 1 HAMMEHbLIee 3HaUeHNe QyHKIUH:

2. Onpenennts sxerpemym dymkmm J 00 = V%

y = x3-3x?+3x+2 Ha otpeske [2;5] y = x*4x?+2x-1 na orpeske [2;3]
4. Kakue u3 naHHbIX (QYyHKIUI He uMmeeT kputudyeckux 4. Kakue u3 qaHHBIX QYHKIMNA He
TOYEK UMEET KPUTUUECKUX TOUEK

a) y=x*+2x>+6 a) y=x>+x%-2

6)}!:1’—& 6)y=1’f+x

g) Y =3x +7Vx g)Y =X +¥x

') TaKOM HET. I') TaKO HeT.

[Tops 10K BBITIOJHEHNS:
1. BHuMaTeIpHO MPOYUTATH TEMY U IEJIb MPAKTHIECKON PaboTHI.
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N3yunTh yueOHBIN MaTepua o Teme.
OTBETUTH HA BOIIPOCHI.

BrinosiHuTh 3a1aHUS.

[ToaroToBUTH OTYET.

N

ConepxaHnue oTyera:

Ha3Banue nmpaktuueckoi paboThI.

VYueOHas 1enb.

Pemenue 3amanuii mpakTHYECKOM pabOTHI.

OTBeTHI HAa BOIPOCHI JIJIs1 3aKPETUICHUS] TEOPETUUECKOTO MaTepHaia.
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IIpakTnyeckas padora
Tema: VccrnenoBanue GpyHKIUN U TOCTpOEHUE TPA(YUKOB C TTOMOIIHIO MPOU3BOTHOM.
Hesab: YuuTbcs NpoBOIUTH UCCIIEAOBAaHNE (DYHKIIMH C TIOMOIIBIO IIPOU3BOAHOM U
CTPOUTH IpapUK PYHKLUH 110 pe3yabTaTaM MPOBEIEHHOIO UCCIIEIOBAHNUS.
Xoa padoTsl
O3HaKOMbBTECH C TEOPETUYECKOH YaCThIO;
3anummre anropyuTM HCCIeOBaHUS (QYHKIINY;
BeinonHuTe 3a1aHus IPaKTUYECKON YacTH;
OTBeTbTE Ha KOHTPOJIHHBIE BOIPOCHI.
TeopeTnyeckas 4acTb
[Tpu moctpoennu rpaduka GyHKIE HEOOX0IMMO MPOBECTH €€ MPEBAPUTEIBHOE UCCIIeIOBAHNUE.
ANroput™m uccienoBaHus GyHKIUHN

AW~

1. Haiiti 001acTh onpeaeeHus DY) 4 o6macts JOIYCTHMBIX
snavermit £(Y) GYHKIHH.

HccnenoBaTh QYHKIMIO Ha YETHOCTh, HEYETHOCTD, IIEPUOAMYHOCT.
Haiit Touku nepecevenus rpaduka GYHKIUU ¢ OCIMH KOOPAMHAT.
Haiitn acumntoTsl rpaduka QyHKIUU.

HccnenoBaTh QYHKIMIO HA MOHOTOHHOCTb M OKCTPEMYMBI .

HaiiTi IpOMEXYTKH BBIIYKJIOCTH, BOTHYTOCTH M TOYKH Ieperuoa.
[ToctpouTh rpaduK GYHKIUH IO PE3YIILTATAM MCCIIEI0BAHMS.

NN

IIpumep . [IpoBectu nonHoe uccnenoBanue GyHKIUU y = U TOCTPOUTH €€

2
- X

rpaduk.
Pemenue.
1. O6nactp onpenenenuss D(f) (pyHKUUU — BCS YMCIOBAsl OCh, 32 UCKIIOYEHHEM TOYEK
x="2mux=2,1e D(f)=(-0;-2)U(-2;2)U(2;+»).
2. OyHKIMS HENEPUOIUYECKas, HCCIEYEM €€ Ha YeTHOCTh M HEUETHOCTb:
3 3
fen= X
4—(-x) 4—x
3. Haiinem Touku nepeceueHus rpaduka ¢ OCIMHU KOOPIUHAT:
c ocelo Oy Trpaduk mepecekaercs mpu x =0, oTkyna y = £(0)=0, T.e. M (0;0)-Touka

nepeceueHus ¢ Ocbio Oy ;
x3
c oceto Ox rpaduk mepecekaercs, eciau f(x)=0, T.e. 4—2 =0, orkyna x=0. Takum
—X
o0Opa3zomM, M (0;0) - eAMHCTBEHHAs TOYKa MepeceyeHns rpaduka ¢ OCsIMU KOOPAUHAT.
3 3

4. Haiinem acumntotsl rpaduka pynkunn:  m AT ,  Im - » ,

2 2
w20 4—Xx

T.C. IpAMast X = 2 - BEpTUKAJIbHAaA aCUMIITOTA. OTCIOI[a, B CUJIy CUMMCTpPHH, CIICAYCT, UTO

npsamaga x = —2 - TAK)KC BECpPTUKAJIbHAsA aCUMIITOTA.

fo s
X 4—x

X—>+0

w2+0 4= X

Haiinem HaKJIIOHHBIE aCUMIITOTEL: & = Im

X—>+0

b=lim F®-k]=tm | —+x|=lim A o,

2 2
xX—>+0 X—>+0 4—X X—>+00 4—X
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T.€. IpsIMasi y = —x - HaKJIOHHAsl aCUMIITOTA IIPU x —> +oo (MpU X —> —o0 ). ['Opu30HTANBHBIX

aCUMIITOT (DYHKIIMS HE UMEeT.
5. Haiinem wuHTepBaJbl MOHOTOHHOCTH W OSKCTPEMyMbl (YHKIMH, HCCIEAYS MEPBYIO

, ( x° j’_x2(12—x2)_x2(2\/§—xx2;/§+x)

a 4-x*

(S

Otcrona BusHO, 4to npu x > 0 (puc.17) GyHKIUS UMEET MAaKCUMYM B TOUKE X = 23 (mpuyem
f(2\/§) — 3.3~ -5,2), Bo3pacraer Ha (0;2) u (2;2\/5)1/1 yOBIBaET Ha (2\/§;+oo).

—zﬁmwi i
/ 2 \ f(z)
Puc.17

6. UtoObl omnpeneanuTb UHTEPBAJIBI BBIMYKIOCTH U TOUKH Meperuda, BHIYUCIUM BTOPYIO
IIPOU3BOJHYIO:

MIPOU3BOTHYIO

8x(12+x?)

(=)

Orcroza sicHo, uto mnpu x > 0 QyHKIMs BhINyKIa BBEPX (T.€. f” < 0) Ha (2;40), x =0- Touka

f'(x) =

neperuoa.
7. YduTbIBas HAKOIUIEHHYIO MH(OpMaIHo, cTpouM rpaduk QyHkuuu mpu x > 0, a 3aTemMm

CHMMETPHYHO OTPayKaeM €ro OTHOCUTEILHO Hadaia KoopauHat (puc. 18).
| i v ‘

2N ) i :
J |

IIpakTHYecKkas 4acTh
1.Mccnenyiite GpyHKIMIO U TIOCTpOiiTE rpaduk: y=2x>-3x>-12x-1
2.UccnepoBath QyHKIHUIO ¥ =X2/x+1

KoHTpoJibHBIE BONIPOCHI:
1) Ha3oBute cxemy uccienoBanus QyHKINU;
2) Jlaiite ompenenenre 00JacT ONPEIETCHUS 1 MHOKECTBA 3HAUYECHUN (DYHKITNH;
3) [aiite onpenenenue 4€THON U HEUETHON PYHKIIUY;
4) Kak HaliTi ToukH nepecedeHus rpadrka QyHKIUU C OCIMU KOOpPMHAT;
5) [aiite onpenenenue acCUMOTOTHI Tpaduka GpyHKIMH, HA30BUTE BHUJIbI ACUMIITOT;
6) HaszoBute npusHaku Bo3pacTaHus (yObIBaHUS) PYHKIINH;
7) Ha3oBuTe ycnoBus CyIIECTBOBAHUS TOUEK IKCTpeMyMa (PYHKIIUY;
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8) Kak HaliT MPOMEXYTKH BBITYKJIOCTH rpaduka GyHKIUH;
9) Kak Haiftu TouKy neperuoda rpaduka GyHKIANA?

Ilpakmuueckaa paboma
Tema: «HaxoxxaeHue Heonpe/eJeHHbIX HHTETPAJIOB MeTOI0M 3aMeHbI NlepeMeHHOM U
10 YacTAM»
Llesab: COBEpIICHCTBOBAHWE YMEHHUN HAXOAWTh HEOIPENEICHHBIE WHTETPajbl METOJOM
3aMEeHbl IMEPEeMEHHOW U 10 4YacTsAM, COBEpPLICHCTBOBAHWE YMEHMH IIpOBEpATh JeilcTBHE
UHTETpUPOBaHUS U PEPEHITNPOBAHUEM.

MeToauyeckne yKazaHus Ui IPaKTHYECKOl padoThI
TeopeTnyeckue cBeieHHsI
Ilepeooopasznan pynkyuu. Heonpeoenennwiit unmezpan

®ynkuus F (x), OIpejicICHHAs HA HHTEPBAJIE (a,b) , Ha3bIBAETCA NepE00OPA3HOLL IS
GyHKIMH f(x) , OIIPEJIETICHHOM HA TOM K€ UHTEPBAJIE (a,b) , ECIIN F'(x) = f(x)

Ecmu F (x) — nepBoobpasnas w1 GyHkuuu f (x) , TO JIF00ast Ipyrasi mepBooopazHast
@(x) s GyHkuun (x) oTiuyaercs ot F (x) HA HEKOTOPOE IIOCTOSIHHOE CIIaraeMoe, T. €.
@(x)=F(x)+C, rze C—const.

Heonpeoenennvim unmezparom or GpyHkuun | (x) HA3BIBAETCA COBOKYIIHOCTh BCEX

nepBoOOpasHbIXx s 5TodM  (QyHkuuu. OO0O03HAa4aeTcs  HEONPENEIEHHBIM  MHTErpA:
If(x)dx =F(x)+C, rae F'(x)= f(x), C— const.

Onepanus HaxOXIEHUH mNepBOOOpa3HOM uid  JaHHOM  (QYHKIUMU  HA3BIBACTCS
unmeepuposanuem. VIHTerpupoBaHue SBIIICTCS 00paTHOH oreparuei kK 1uddepeHIINPOBAHUIO:

(J.f(x)dx)' = f(x).

JUis  TpoBepKM  NPAaBUIBHOCTH  BBIIOJIHEHHOIO  MHTETPUPOBAHUS  HEOOXOJUMO
npoauddepeHIpoBaTh Pe3yabTaT HHTETPUPOBAHUS M CPaBHUTH IOJYYEHHYIO (QYHKIUIO C
MOABIHTEr PAIBHOM.

CBoiicTBa HEONIPEEICHHOTO HHTETpaa;

([r@)ax) =7 (x): d[f(x)dr=f(x)ds:
JaF (x)=F(x)+C;
J#r(x)de =k 1 (x)dx, k — const;
J(r(x)+g(x))ax =] £ (x)dx+ [ g(x)dx.

Taonuua 0cHOBHBIX UHMEZPATIOB

—

B~ W

1. _[Odu:C; C = const; 2. Idu:u+C;

" uo.+1 du
3. [u du=——+C, o#-l 3a.j$:2\/;+C;
4. d—uzln‘u‘+C; S.Ia”du:i+C;

u Ina
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6. Ie“du:e“+C; 7.Icosudu:sinu+C;
8. Isinudu:—cosu+C; 9-_[ =tgu+C;
cos” u
du
10. =—ctgu + C; 11. —arcsm +C
J.sinzu 8 J»\/
d 1
12. j—uzln u+Nu'ta’l+C; 13. J.ﬁ:—arctg—+C;
\/uziaz u +a a a
1 - d
14 j 2du = — In|% a+C; 15._[ .u :lntgz—i—C;
u- —a 2a |lu+a sinu 2
du u T
16. =Injtg | —+— ||+ C; 17. | tgudu = —In|cosu|+ C;
-[cosu 8 (2 4} j 8 ‘ ‘

18. Ictgudu = 1n‘sinu‘ +C.

Kaxxnas w3 mnpuBeneHHBIX B Tabmuie ¢GopMyn CHpaBeiMBa HAa MPOMEXKYTKE, HE
collepKalleM TOYEK pa3pbiBa MOABIHTErpanbHON (yHKIMU. BbluncieHne HWHTErpasoB C
WCIIOJIb30BAaHUEM  TaOJIMIIBI M OCHOBHBIX  CBOWMCTB  HAa3bIBalOT  HEMOCPEIACTBEHHBIM
UHTETPUPOBAHUEM.

Memoo 3amenvl nepemennoul

Teopema 1. Tlycts X = @(¢) MmoHOTOHHAs, HempepbiBHO Auddepennupyemas GyHKIHs,

TOrz;a
[ fdx = [ f(@)e (@)t (1)
Ipu oToM, ecmu j F (o) (1))dt = F(t)+C, 1o j F(x)dx = F(y(x))+C, re

W (X) — dynkuus, obpatras O (7).
®opmyna (1) Ha3bIBaeTCS hopmynoll 3ameHsbl nepemennol B HEOTIPEIeICHHOM UHTErpae.
Aneopumm 3amenvt nepemeHHou:
1) CBs13aTh cTapyro IEPEMEHHYIO HHTETPUPOBAHMSI X C HOBOM EPEMEHHOM { C OMOIIbIO

3amensl X = Q(?).
2) Haiitu cBsasb Mexny auddepenmuanamu dx = ¢'(¢)dt .

3) IlepeiiTu moj 3HAKOM MHTErpaia K HOBOI epeMeHHOM.
4) IlponHTerprpoBaTh U B IOJYyYEHHON IEPBOOOPA3HON BEPHYTHCS K CTAPOM IEPEMEHHOM,

nozxcrasus t = Y (X).
IIpumep]. IlponHTErpUpPOBATH MOAXOAAIIEH 3aMEHON IEPEMEHHOM.

a) I cos4xdx; 6) Ie9x+ldx; e)jx(2—x2)5dx

Pewenue:
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t=4x dbopmyna 7
, dt 1
a) Icos 4xdx =|dt = (4x)" = 4dx|= J‘cost? = chostdt = < TaOJIUIIBI =
= % WHTETPAJIOB

:lsint+ C= lsin4x+ C.
4 4

t=9x+1 dopmyma 6
dr 1
6) [e”dx =|dt = (9x +1) =9dx|= [e' = = —[e'dt = TaOIIUIIBI =
)| ( 3{ [¢'5=35]
e — 3t HHTErpajioB

1 1
——e+C==e"""+C.

9 9
2
=2-x dbopmyna 3
6)_[)6(2 —x*)’dx=l|dt = (2 — x*) = —2xdx|= Its (—%J = —%J.tsdt = { TaGIUIBI =
iy — ﬂ UHTETPAJIOB
6
_ Ll e Lo yLic
26 12

Humezpuposanue no uacmam
Hexomopule 6uovl unmezpanos, 8biuuciaemuvix no Yacmsam

Eciu npoussoansie ¢pynkuuit U =U(x) u V' =V (X) nenpepsiBHbI, TO cripaBeniuBa
dbopmyna:
j udv =UV — j VdU, 3)
Ha3bIBaeMasi hopMyn0U uRmMeSpuUpo8anusi No 4acmsm.
B xauectse U(x) OOBIYHO BBIOMpPAIOT (YHKIMIO, KOTOpas YHpOLIAeTcs IpH

muddepeHIMpOBaHUH.
Ilpumep IIpOMHTErpUPOBATH I10 YACTSM.
a) I(3x —1)sin 2xdx; 0) I(l + 2x)In xdx.

Pewenue.
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U=3x—-1—dU =3dx

cos2x cos2x
)+ |

a) | (Bx—1)sin2xdx = 2x|=CBx—-1)(— X =
e dV:siandx—H/:—COSz x| = G 2
1 3 1 3.
:——(3x—1)cost+—Icos2xdx:——(3x—1)cos2x+—sm2x+C.
2 2 2 4
dx
U=Inx—>dU=—
* dx
6) j(1+2x)1nxdx= dV = (14 2x)dx —> =1nx(x+x2)—j(x+x2)—=
X
V:J‘(1+2x)dx:x+x2

2
:lnx(x+x2)—j(1+x)dx:lnx(x+x2)—x—x7+C.

BapuanTt 1
HaiiTu HeonpeneneHHble HHTETPaJIbl METOJIOM HEMOCPEACTBEHHOI0 UHTEerpupoBanus (aas Ne 1-
5).

J(Scosx—3x2+ljdx. jde. [l 3> —a)ix.
1. x) 2, x 3

4J~ 1 n 1 - J~ dx
" cos?x V1= x? '5. 1+16x*

Haiitn HeonpeneneHHbIe HHTETPaIbl METOAOM MOACTAaHOBKHU (11t Ne 6-8).

; 12x° +5
1](8)6—4) dxzjmdx

Haiitn HeonpeaeIleHHbIN HHTETPal METOIOM UHTETPUPOBAHUS 10 YACTSAM: I(x + 5)cos xdx .

Bapmuanr 2
HaiiTu HeonpeneneHHble HHTETPAJIbl METOJIOM HEMOCPEACTBEHHOI0 HHTEerpupoBanus (as Ne 1-
5).

I(6sinx+4x3—ljdx. jxg_3x:+2X6dx. J.(7X-22x+5)dx.

X X

1 1 dx

[l[—+—r. 77—
I+x° sin”x V4 —9x2
HaiiTu HeonpeneneHHble HHTETPATIbl METOJIOM MOACTaHOBKH (171 Ne 6-8).
18x* —3 .
[Oxesfae. [ dx.  [x-evdx,
6x” —3x+8

Halitn HeonpeneneHHbI HHTErpail METOIOM UHTETPUPOBAHUS 10 YACTSAM: I(x - 2)sin xdx .

IIpakTHyeckas padora
«Bpruncienue onpenenéHHoro uHTerpana. [lnomanm niuockux Guryp»
Bapmuanr 1

f; (4x% +x —3)dx

1. Brruncaute OHpe,Z[eJleHHBII;'I HHTCIpal:
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[ @x—1)%dx

2. BrruucnauTs onpeneneHHblii HHTETpall METOOM MOJCTAHOBKH:
3. BoruncnuTh, npeaBapuTeabHO CIENIaB PUCYHOK, IUIOMIAlb (PUTyphl, OrpaHUYEHHOM
= — 2 ) = "= =2 = 3
sy ¥ = X +4, v=0, «x L x=1
R 1 4 o
4, CKOpPOCTb JIBIKCHHSI TOUKH M3MEHsieTcsi mo 3akony ¥ =377 +21+1 (y/c). Haittu
NyTh S, IPOIEHHBIN TOUKO# 3a 10 ¢ OT HavaJ1a IBUKEHUS.
Bapuanr 2
2

y T2 —x+4)dx

1. BbruncnuTs onpeneneHHbi HHTErpai: Yo .
1

y T@Bx+ 1D*dx
2. BrruucnauTs onpeneneHHblii HHTETpaJl METOAOM MOJCTAaHOBKHU: 0 .
3. BberarcnuTh, MpeIBapuTebHO CENaB PUCYHOK, IUIOMIAlb (UTYPHI, OTPaHHYCHHON
P— +1 =0, x=-1, x=1 .
4. CKOpOCTB IBUKEHHUSI TOUYKU U3MEHSIETCS 10 3aKOHY ¥ = 9" -8 (m/c). Haiitu myTs S,

MIPOUJEHHBIN TOYKONW 32 YETBEPTYIO CEKYHY.

IIpakTHyeckoe 3aHATHE
Tema: [lelicTBus HaJl MaTpPUIIAMU.

Hean: hopMupoBaTh HABBIKU BBITIOJHEHHUS ONEpaliil HaJ MAaTPULIAMU: CIIOKEHHUE, BRIYUTAHUE,
YMHO>KE€HHE MAaTPHULIbl HA YHCIIO, IPOU3BEACHUE MATPHUIL.
TpeboBaHusi K BbINOJHEHUIO IPAKTHYECKOI padoThI:

1. Odopmuth 3a1aHus B TETPAIU JJI MPAKTHICCKUX PAOOT.

2. BBINMOTHATE HHIUBUAYATBHYIO PaldoOTYy .

3. OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI

Conep:xaHue NpaKTHYeCKOH padoThl.
1. BreInoJjiHeHHE 3aJaHUH
Ynpasinenun k npakmuueckomy 3anamuro:

1 3
1 1 2
a1 25} 3)
3 45
0 4
-2 0 3 1
C=| 5 6|,D=|-7 0|
~3 7 2 9

1. Tanbl MaTpHUBI:
MOo’KHO JI1 CIIOXKUTH MaTpuLly A: ¢ MaTpuuen B; ¢ marpuneit C; ¢ marpuueit D?
Pewenue:Matpunly A Helb3s CII0OKUTH ¢ MAaTpULEN B, Tak Kak MaTpuna 4 nMeer
pasmeps! 3%2 | Matpuna B - pasmepsl 23, a cKIagbIBaTh MOKHO TOIBKO MATPHIIBI
OJIMHAKOBBIX pazMepoB. Marpuiel 4 1 C UMEIOT OAMHAKOBBIE PA3MEPBI, TO3ITOMY UX
MO>KHO CKJIAJIbIBaTh.
Matpuusl 4 1 D UMEIOT OJUHAKOBBIE PA3MEPBI, CIEN0BATEIBHO, X MOYKHO CKJIAJbIBATH.

-1 0 -2 1 7 2
A= B:

" :

2. Haiitu A+B , ecin -5 6 -3 345

Pewenue: Tax Kak MaTpHIBI KIMEIOT OJMHAKOBBIA PasMep, TO MX MOKHO CKIIAIbIBaTh. I1pu
CJIOKCHUH MAaTpHIl HAAO CIOKUTH 3JIEMCHTEI, CTOAINEC HAa OJJMHAKOBBIX MECTax, T.€.

-1 0 -2 1 7 2 —1+1 O0+7 —-2+2 0 7 0
-5 6 -3 3 45 -5+3 6+4 -3+5 -2 10 2

3. HaHo:
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2 5 4 -1 6 -15 -12 3
A={6 3 0 11| ~Bd=(—-18 -9 0 -33|
78 1 3] o, —21 -24 -3 9

JJist TOTO, 9TOOBI -3 YMHOXKUTH HA MATPHUILY A HY)KHO KaXKIBIH 2JIEMEHT
Matpuilbl 4 yMHOXKUTH Ha -3.

4. JlaHbl MAaTPpULbI:

1 3 10 -1 1 3 1 -5
A=|4 2 -2|,B=|13 1 4|,C=|3 -2 3|
2 7 13 -3 2 5 0 -1
Haiitu: 24+B-3C.
Pewenue:

2 6 20 ~1 1 3 (3 —~1% ©
24+B-3C=8 4 —-4|+|13 1 4|-|9 -6 09 |=
4 14 26 -5 2 5) (0 -3 18

2-1—3 Bb4+l—-{—15) 204+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 =] 19 13

CamocTosiTe/ibHOE BbINIOJIHEHUE 3aJaHUH CTYIeHTAMMU.

3 5 7 1 2 4
1. Haiinute cymmy matpung A=(2 -1 0|lu B=2 3 -2]|.
4 3 2 -1 0 1

14 TYe s 4h
15 6 23 —1 2

% 1 3Ep —3 —si}
2.BbIuncnuTh Npou3BeIeHue MaTpull: ™ - .

73003201
(z = —itn 7 —5i
6 1 —3
3.BbIUHMCINUTh IPOU3BEICHUE MATPHIL: o -
g.’g s IRy Ty
g F -5 %
: 3
4.BbIuMCINTh IPOU3BEIEHUE MATPULL: '8 AT .
CEDY
-7 o s 31 .
X 3 3%
-

5.BpIuncauTh MpOU3BEIECHNUE MATPHIL - A
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6.BeIuKcIuTh IPOU3BEIECHIE MATPHIL:

Bomnpocek! 111 cAMOKOHTPOJISA:

Uto Ha3pIBaeTCs MaTpUIleii? 3anuiinTe oOMKUNA BUI MAaTPUIBI pa3MEPOM mXn.
Kakune MaTpuipl Ha3pIBatOTCS PaBHBIMU?

Ha3zoBute Bubl MaTpuil.

Ha3oBute inHeHbIE ONIepalluy HaJl MAaTPULAMU.

Kakue MaTpuisl MOKHO niepeMHoxkaTh? Kak BbITIOIHSIETCS YMHOKEHUE?

SNk WD =

Tema: Boruuciaenune onpeaeanrenen
He.]'lb: C(bOpMI/IpOBaTB YMCHUEC BBIYUCIIATL OIPCACIUTCIIN BTOPOIr'o, TPCTHET'O U N-I'0 IMOPAAKa.
TeopeTuyeckue cBeieHNs1 K MPAKTHYECKOH padoTe
Onpenenenne. OnpenenureneM (IETEPMUHAHTOM) BTOPOrO IOpsiiKa Ha3bIBAlOT YHCIIO,
KOTOPOE CTAaBUTCSI B COOTBETCTBUE MATPUILIbI BTOPOIO MOPSIKA, U BBIUUCISAETCS CIEIYIOLIUM
o0Opa3om (006o3HaUaeTCS A, |4|, detA):

a a
|A|: " 2 =aydy —apdy -
ap Ay
3 4
1) =3.6-4-5=18-20=-2,
5 6
-4 1
2) S 6:(—4)-6—1-(—5):—24+5:—19.

Onpenenenune. OnpenenureneM (IETEPMUHAHTOM) TPETHErO MOPSAIKA HA3BIBAIOT YUCIIO,
KOTOPOC CTaBUTCA B COOTBETCTBUEC MATPULLI TPETHETO MOPAAKA, U BBIYUCIIACTCA 110 MPAaBUITY:
ay dp dy3
A=lay  ay ap|=a1aya3; +a5p05303 +A130y03 — A ;305,05 — A Ay Ay — A, 05 A5
a3 dzn  ds
I[aHHBIfI AJITOPUTM HA3bIBACTCA «IIPABUIJIOM TPCYT'OJIbHUKA», KOTOPOC MOKHO IMPEACTABUTL B BU/IC
CXEMBI

HaHpI/IMep, BBIYUCIIUM OIPEACIIUTECIIb

3 -1 2
A=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 .
JI71s1 BBIYKCIICHUS OTIPEIICTUTENIS TPETHETO MOPSIIKa MOYKHO TIOJIb30BaThCs airoputMoM Capproca:
1) Nocne 3anucu onpeaennTens 4ONUCbIBaeM ero nepBbii U BTOPOM cTonbeL, U BbluMcasemM
no cxeme
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—aQ 305,031 — Ay 1Ay3A35 —A1p051d33 -
Hanpumep, Berarciaum onpeaenuTens 1o aaroputMmy Capproca
1 -4 2 1 -4 2|1 -4
A=|-2 5 4|=|]-2 5 =1.5(-6)+(-4)-4-3+
31 -6 [3 A 1
+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—‘ PR 5-(-4)=22,
0 -2 -
-1 5
My = 3 _2:(—)(_2)_35:_13

Onpegenenne. AreOpanvyecKMM JONOIHEHUEM DJIEMEHTA a,; ONPeOelumes
nopﬂaka (0603Haqaem0}z A; ) HAs3bleaemcsi coomeemcmey;ou;uu emy MUHOp CO 3HAKOM

o M .,
A, = (_l)Hjszi = —Ml.j

lj’

ecnu (i + j) — Yemmoe 4uco;
ecnu (i+ j) — HeuemHoe Yucio.

1 2 3
Hanpumep, nis onpenenurens 4 5 6

7 8 9
2 3

Ay, :(_1)3+1M31 =My = 5 6

=2-6-3-5=12-15=-3,

4

Ay =(=1)" M, =-M, =— —(4.9-6-7)=-(36-42)=—(-6)=6.

n-20

9) (Teopema Jlamiaca) OmnpenenuTenb paBeH CyMME IMPOHU3BEICHUM DJIEMEHTOB

HEKOTOpPOro CTOH6H3 (CTpOKI/I) Ha COOTBCTCTBYIOIIUC UM aﬂre6paI/IquKI/Ie JOITOJIHCHU .
Hanpuwmep, 11st onpeaenuTens TpeTbero nopsiaka
a4 ap
Ay Ay ap|=apdy +apdy +agdy =azd;z +apnd;s +agds .

a3z dzp  dsg

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

Pewienue
1) Boiuncnum onpenenurens.
a) MO MPaBUITY TpeyFOJIBHI/IKa.

1 2 -3
3 -1 2|=3 -
4 5 -2

=1-(- )(—2)+( 3)-3-5+2-2-4—(=3)-(-1)-4-1-2-5-2.3-(-2)=
=2-45+16-12-10+12=-37.
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6) no anropurmy Capproca.

12 -3 |1 ]
3 -1 2|=P3 “1=
4 5 -2

=1-(=1)-(=2)+2-2-4+(-3)-3-5-(-3)-(~1)-4-1-2-5-2-3-(-2)=
=2-45+16-12-10+12=-37.
B) 1o Teopeme Jlamnaca.
Paznoxxum onpenenuTess Mo MepBOMY CTOJIOIY:

12 -3
3 -1 2|=1 Ay +3- Ay +4-Ay = (1) My 3 (1) My, +
4 5 -2
S R N A N
+4- (1) 4y = s o3 ot =(-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:xanue npakTH4YeCKOi padoThI:
1 eapuanm Breraucnurts OIpCaACINTECIIN

p— 35 1 2 3

1 . 2) .3)_5_6.4)_8_3 5[l 47
{RI B e B LT M R A NP
12 12
o34l 2 el -2 0 s
2 65 |7 4 4 a1

2 eapuanm. Brruncnute OIPCACIINTECIN

p— 35 1 2 3

1 g .3_5_6.4_8_35147
)45,)_23,)18,)45,)2613,
12 -12
7 g3 15 6 P01 s
o3 4n" 2 20 3
2 65 |7 4 4 a1

IIpakTnyeckas padora
«PewieHne cucTeM JTUHEHHBIX YPaBHEHMI TPpeThero nopsjaka merogoM Kpamepa»

esn padoThI:
®  pacmupuTh NpeAcTaBieHne o Meroaax pemenus CJIY u orpadorats anroputm pemenus CJIIY
meroaoM Kpamepa;
e  pa3BUBATh JOTMYECKOE MBIIUIEHUE CTYAEHTOB, YMEHUE HAXOJAUTh PAlMOHAIBHOE PELIEHNE
3a/1a4u;
®  BOCHUTHIBATH Y CTYAEHTOB aKKYpPaTHOCTh U KYJIbTYPY NUCbMEHHON MaTEMATHYECKOW PEYU NIPU
O0(OPMIICHUU UMU CBOETO PEIICHHS.
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Pemnre cuctemy ypaBHenuii mo Qopmyrnam Kpamepa

BAPUAHT 1 BAPUAHT 2
S5x+y—-3z=-2; 3x-2y+z=10;

1) 14x+3y+2z=16; 1) yx+5y—-2z=-15;
2x-3y+z=17. 2x—-2y—z=3.

(2x—y+2z=-3;
2x -3y +z=-3;
2) X+2y-—z=4 2) <x+5y—z=-1;

3x+y+3z=3. 3x+y+4z=11.
X+2y+3z=35;
2x—y—z=1
4 2x—y+z=2;
x+3y+4z=6.
3) 3) 13x+2y+2z=-2;
x=2y+z=1.

IIpakTnyeckas padora
Pemienne cucreM JIMHeifHBIX YPAaBHEHMII ¢ TOMOIIBI0 00PATHOI MaTPHIIbI

He.m;: HAaYUYUTBCA pCHIATh CUCTCMBbI JIMHEMHBIX ypaBHeHHfI C IPUMCHCHUCM MAaTPUIHOT'O
METOJa.

B MaTpuiIHOM METOAC PCHICHUSA CUCTEM JIMHENHBIX aﬂre6paI/IquKI/IX ypaBHeHI/H‘/JI Byaa:
a,x, +a,x, +..+a,,x, =b

n 12>

a, x, +a,,x, +...+a,,x, =b

n 2°

a

nl

x, +a, ,x,+..+a,x,=b
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al 1 a12 aln
KOTOpbIE B MaTpu4uHOH (popme 3anuchiBaroTcs kak A-X = B, rae a, a, .. a,, |-
A= "
anl anZ an}z
xl
x2
OCHOBHasl MaTpHUlla CHCTeMBI, X = - MAaTpula-CTOJ0el] HEU3BECTHBIX IEPEMEHHBIX,
'xn
1
b2
B = - MaTpuIia CBOOOHBIX YJICHOB.

Lbﬂj
Pemenne cucreMbl JHMHEHHBIX anreOpanyecKuX YpaBHEHUH MATPUYHBIM METOIO0M

onpenensercs 1o popmyne X = A+ B, T.e. pelenue HaX0AUTCA ¢ HOMOIILIO OOPATHOM MATPULIBI
Al

BapuanTt 1
1. Pemmtb cucTeMy JIMHEHHBIX YPAaBHEHUH TPETHETO MOPSAAKA MATPUYHBIM METOJIOM.
Sx+2y—z=-1, x+y+z=-4, x+y—z=-1,
a) s3x—y+3z=-4, 0) <3x+4y—-3z=1, B) «3x+3y+2z=7,
x+2y-3z=3. 4x+5y-3z=-1. 2x—-y—-3z=8.
Bapmuanr 2
1. PemmTh cucTteMy JIMHEWHBIX YPAaBHEHHUU TPETHETO MOPSAKA MATPUIHBIM METOJOM.
3x+y+z=2, X+y—z=2, xX+y—2z=3,
a) 5x+3y+2z=-1, 0){—4x+3y—z=3, B){4x+5y+4z=-3,
x—y+4z=1. 3x-2y-2z=11. 3x+3y—-5z=8.

KonTposbHbie Bonpockl
3anumuTe CUCTEMY JIMHEHHBIX alreOpandeckux ypaBHEHUI B MaTpu4Hoil popme.
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IIpakTuyeckas padora
Tema: «Bviuucnenue eepoamuocmeii cooblmuil no K1accuieckoul gropmyne 6epoasmuocmu
Heab: ¢dopMupoBaHre yMeHHMI pemiaTh 3a7aud, HCIONb3yS KIAacCHYecKylo (opmyny
BEPOSITHOCTH;
3aKperyieHHe YMEHHMM pellarh 3aJadd, UCIHOJb3ysl ompeneieHuss U (HOpMysbl pa3HbIX BHIOB
KOMOMHANMii 0e3 MOBTOPEHWH W C TOBTOPCHUSMHU; pEIIaTh 3aJadyd, HCIOJIB3Yys NpaBHiia
KOMOWHATOPHKH.

MeToanyeckne yKa3aHus M TeOpeTHYecKHe CBeJleHUsI K MPaKTH4ecKkoil padore
Knaccuueckoe onpedenenue gepoamnocmu
Ilpumep 1. IlycTh B ypHE CONECPKUTCS 6 OIMHAKOBBIX IIAPOB, MPUYEM 2 U3 HUX - KpacHbIE, 3 -
cuaue u I - 6enpiii. KakoBa BO3MOXXHOCTH BBIHYTh Haylauy U3 YPHbI IBETHOHU 1map? MoXHO Jn
0XapaKTEepU30BaTh 3TY BOZMOXKHOCTb YUCIOM? OKa3bpIBAETCS MOKHO. JTO YHUCIIO U HA3bIBAETCS
BEPOSTHOCTHIO COOBITUS A (TIOSIBJIICHUS [IBETHOTO apa). Takum 00pa3oM, 6eposmHuocms echib
uucno, XapaKkmepusylouiee CmeneHsb 603IMONCHOCHU NOAGIEHUS COObIMUAL.
Kasx1ip1it 13 BO3MOKHBIX PE3y/IbTaTOB UCIBITAHUS (B IpuMepe 4, UCIIBITAHUE COCTOUT B
W3BJICYCHHUH 11apa U3 YPHBI) HA3BIBACTCS 971€MEHMAPHBIM UCXO00O0M.
Te anemMeHTapHbIE UCXO/bl, B KOTOPBIX UHTEPECYIOIEE HAC COOBITHE HACTYIAET,
HA3BIBAIOTCS O1a20NpUAMCMEYIOWUMU STOMY cCOOBITHIO. B pumepe 4 6:1aronpusTCTBYIOT
coObITHIO A (TOSBJIICHHE LIBETHOTO I11apa) 5 UCXOJIOB.
CoO0bITHUSI HA3BIBAIOTCS PABGHOBO3MONCHBIMU, €CTTN €CTh OCHOBAaHUS CUUTATh, YTO HE OJIHO U3 HUX
HE SBIISIETCS 00JIee BO3MOKHBIM, YEM JIPYTOE.
Ilpumep 2. TlosiBJIeHHE TOTO UM MHOTO YHCIIa OYKOB Ha OPOLICHHOM UTPaIbHOM KyOUKe —
PaBHOBO3MO>KHBIE COOBITHSI.
Bepoamnocmuio P(A) coObiTusi A Ha3bIBAIOT OTHOLICHHE YUCIIA OJIArONPHUATCTBYIOIIUX 3TOMY
COOBITHIO UCXOJI0B K OOIIIEMY YHCITY BCEX PABHOBO3MOYKHBIX HECOBMECTHBIX 3JIEMEHTAPHBIX
UCX0J10B, 00pa3yIoLiX NOJHYIO rpynny. Bepoamnocms P(A) coObiTus A onpenensercs 1no

dbopmyie
Py =2
i

b
1€ M — YUCIIO JIEMEHTAPHBIX UCXO0/I0B, OJIarONpUATCTBYIOIINX A; B — YHUCIIO BCEX BO3MOXKHBIX
AJIEMEHTAPHBIX UCXOJI0B UCIIBITAHMUS.
B npumepe 4 Bcero aneMeHTapHBIX UCXOJI0B 6; U3 HUX § GJIaronpusTCTBYIOT COOBITHIO A.
CrnenoBarenbHO, BEpOSTHOCTh TOTO YTO B3STHIN IIap OKa)KETCs LIBETHBIM, paBHa P(A) = 5/6.

Ipumep 3. OnipeenuTh BEPOSATHOCTh BBIMAJACHUS HEYETHOTO YMCIIAa OYKOB Ha KOCTH.
Pewenue. ITpu 6pocanuu KocTH coObITHE A — «BBIIATO HEYETHOE YHCIIO OYKOB)» MOXKHO
3anucath Kak nmoaMHoxectBo {1, 3, 5} mpoctpancrBa ucxoznos {1, 2, 3,4, 5, 6} (puc. 1).

Yucno Bcex paBHOBO3MOKHBIX UCXOJIOB 7 = 6, a YUCIIO OJaronpUsTHBIX COOBITHIO A —m = 3.
CrnenoBaTeiabHO,

P(A) =

oW
od | =

IIpumep 4. B ypHe HaxoauTces 7 mapoB: 2 GeinbiX, 4 uepHbIX U 1 kpacHbIil. BeiHMMaeTcst oauH
nrap Hayraja. KakoBa BepOSITHOCTb TOTO, UTO BBIHYTHIH 11ap OyaeT 4€pHbIM?

Pewenue. 3anymepyem mapsl. [lycts, Hanpumep, mapsl ¢ Homepamu I u 2 — Genble, ¢
HoMepami 3, 4, 5 u 6 — uépHble, a KpaCHOMY IIapy MPUCBOUM HOMeD 7. Tak Kak Mbl MOKEM
BBIHYTH TOJIbKO OJIMH M3 CEMH ILIAPOB, TO 0OIIee YKCI0 PABHOBO3MOKHBIX UCXOJIOB PaBHO CEMHU
(n = 7). U3 Hux 4 ucxoaa — nosiBJiecHUE apoB ¢ Homepamu 3, 4, 5 u6 — mpuBeayT K TOMY, 4TO
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BBIHYTHIN 1m1ap Oyaet 4€pHbiM (m = 4). TeM caMbIM, BEPOATHOCTb COOBITHS A, COCTOSIIIETO B

Py=2

MOSIBJICHUH YEPHOTO 11apa, paBHA 7

BorurcnuTe BEpOSTHOCTH TOTO, YTO BBIHYTBIN IIap OyAeT OSNIbIM.

Ilpumep 5. BIuucanTh BEpOSITHOCTD BBINAIeHUS B cyMMe () OYKOB IpU OpOCaHUU APl
KOCTEH.

Pewenue. PaccMoTpuM Bce paBHOBO3MOKHBIE HUCXO/IBI B pe3yJibTaTe OpOCcaHusl IBYX KOCTeH (Mx
YHCII0 paBHO 36 - peKOMEHIyeM 3amucaTh B BUe Ta0uuiibl). Bemanenue B cymme 10 04KkoB
(cobbiTHE A) BO3MOKHO B TPEX ClIydasix — 4 0YKa Ha IEPBOM KOCTH M 6 Ha BTOPOM, 5§ OYKOB Ha
nepBoii U § Ha BTOPOIi, 6 04KOB Ha nepBoi 1 4 Ha BTOpOi. [1o3TOMY BEepOSITHOCTB COOBITHST A

PA)= =

3 —
(Beimazienust B cymme 10 oukoB) paBHa 6 12
Ipumep 6. 3 60 BOIIpocoB, BXOASIINUX B 9K3aMEHAIIMOHHbIE OMIIETHI, CTYIEHT NoAroToBmI 50.
KaxoBa BeposITHOCTh TOTO, YTO B3SATHIN HayJa4dy CTYACHTOM OUJIET, COAEPKAIMNA 2 BOTIPOCa,
OyIeT COCTOATH U3 MOATOTOBICHHBIX UM BOIIPOCOB?
Pewenue.
1) O603HaunM coObITHE A - « BBITSHYTBIN CTYyIEHTOM OMJIET COCTOUT U3 MOATOTOBIEHHBIX UM
OwmteToB. J{J1s1 BEIYUCIICHHS BEPOSITHOCTH TOSIBIICHUS TAHHOTO COOBITHS BOCIIONB3YyEeMCS
KJIACCHYECKUM OTPE/ICIICHUEM BEPOSATHOCTU COOBITHS, COTJIACHO KOTOPOMY BEPOSITHOCTD

P(A)=—,
omnpenensercs no popmyie: 1
i€ M — YUCJIO UCXOJIOB, IPH KOTOPBIX MOSBIISIETCS COOBITHE A,
n — o0111ee YUCII0 3JIEMEHTAPHBIX HECOBMECTHBIX PABHOBO3MOKHBIX HCXO/IOB.
2) Onpenenum n. OOLIee YUCIO OUIIETOB ONpPEaENsIeTcs coueTaHueM 1o 2 u3 60:

I .
n= Clo=0 80991990
5821 2
3) KonuyecTBO OMIETOB, BOMPOCH! KOTOPBIX CTY/ICHT 3HAET, ONPEACIIACTCS COYETAaHUEM TI0 2 U3
50:

I .
n e Clpe 30 04 a2

069
48121 2 4) OnpeenuM BEpOSTHOCTE COOBITHS A

El

Omeem: BeposITHOCTB TOTO, UTO B3ATbIM Hay/auy CTyI€HTOM OWJIET, COJep Kalluiil 2 Bompoca,
OyZeT cOCTOATh U3 MOATOTOBIEHHBIX UM BoIpocoB paBHa P(A) = 0,69. To ects, eciu Oyzer,
Hanpumep, 100 Takux cTy1eHTOB, TO 69 U3 HUX BBITAHYT OMJIETHI, K BOIPOCAM KOTOPBIX OHU
MOATOTOBJICHBI.

CsoiicTBo 1. BepostHOCTE docmosepnozo coObiTust A paBHa equnuie: P(A) = 1.

CBoiicTBO 2. BeposTHOCTh He603Mm0cH020 coObITUS A paBHA HYymO: P(A) = 0.

CBoiicTBO 3. BeposTHOCTD CIy4aifHOrO COOBITHS €CTh MOJIOKUTENBHOE YHCIIO, 3aKII0OUYEHHOE
Mexny Hynem v eounuyen: 0 < P(A) <1

IIpumep 7. Tak Kak BEpOSITHOCTD BbIMaieHus: 13 04KOB pU OpOCaHUM Maphl KOCTEH —
HEBO3MOXKHOE COOBITHE, €T0 BEPOSITHOCTD PaBHA HYJI0.

Knaccuueckoe onpedenenue eepoamnocmu 1pearnoaraeTt, 4To YUCao AIEMEHTAPHBIX HCXO0I0B
UCIBbITaHUsl KOHEYHO. Ha mpakTuke jke 4acTo BCTPEYaroTCsl UCTIBITAaHUS, YUCIIO BO3MOYKHBIX
HCXOJI0B KOTOPBIX OeckoHeuHOo. Kpome 3Toro, 4acto HEBO3MOKHO NMPEACTABUTH PE3YIbTAT
UCTIBITaHUS B BUJI€ COBOKYITHOCTH 3JIEMEHTapHBIX cOObITHH. Elle TpyaHee yka3aTb OCHOBaHMS,
MO3BOJISIOIINE CUUTATh AJIEMEHTApHbIE COOBITUS PABHOBO3MOXKHBIMU. [10 3T0M mpuumHe, Hapsaay
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C KJIACCHYECKUM OTIPEJICIICHUEM BEPOSITHOCTH HCHOIB3YIOT U IpYTUE ONPEICIICHHS, B
YaCTHOCTU CHIAMUCMUYECKOe Onpedenenue.

Cmamucmuueckoe onpedenenue 6epoAmMHOCMU

Ommnocumenvhaa yacmoma HapsAy C BEPOSITHOCTHIO TPUHAIICKUT K OCHOBHBIM IMOHATUSIM
TEOPUHU BEPOSTHOCTEH.

OmmnocumenvHolli yacmomoii coObITHS A HA3bIBAIOT OTHOILICHUE YHCIIA UCTIBITAHUN, B KOTOPBIX
COOBITHE MOSIBUJIOCH, K 00ILEMY YHCITy (PaKTHYECKH IPON3BEACHHBIX HCITBITAHUN:

w(A) = —
H b

TS M — YKCIIO TOSBIIEHUI COOBITHS A, B — 00IIEe YMCIIO UCIIBLITAHUM.
Kﬂaccuuecmm eepo;lmnocmb eblyuciisaemcAn 00 onslma, a OmHocumeabHan vacmoma — nocjie
onbima.
I[J'II/ITGJ'IBHBIe Ha6JHO,Z[CHI/IH IIOKa3aJjin, 4TO €CJIHN B OAMHAKOBbBIX YCJ'IOBI/IFIX HpOI/I3BOI[5IT OIIBITHI, B
KaXXI0M U3 KOTOpI)IX qUuCJIO I/ICHI)ITaHI/Iﬁ BCJINKO, TO OMHOCUmME/IbHAA Yacmoma
06Hapy.7fcu3aem ceoﬁcmeo ycmoﬁlmsocmu. 9TO CBOI>'ICTBO COCTOMUT B TOM, 4YTO B pa3J’II/I"IHBIX
OIIbITaxX OTHOCUTCJIbHAA 4aCTOTa U3MCHIACTCA MaJIO (TGM MCHBIIC, YEM 6OJIBHIC HpOI/I3BeIIeHO
HCHBITaHHfI), KOJ'IG6J'IHCL OKOJIO HCKOTOpOFO IIOCTOAHHOI'O yHucCJia. 9TO IIOCTOJAHHOC YUCJIO U €CTh
BepOﬂTHOCTB ITOSABJICHUA CO6I>ITI/I$L
TaKI/IM 06pa30M, HpI/I JO0CTATOYHO 6OJ'IBIJ_IOM KOJINYCCTBC I/ICHBITaHI/II‘/'I B
KaYeCTBC cmamucmuttecxoﬁ 8ep0}1mnocmu C06blmu}l HpI/IHI/IMaIOT omuocumeﬂbuylo
lmcmomy niIn 4Yuclio, 6HI/I3KOC K Heﬁ.

Cooeporcanue npakmuyeckoii padomaul
1. Pewiume 3a0auy:

3aoaua 1. B ypue nHaxogurcs 15 6enbix, 5 kpacHbIX U 10 uépnbix mapos. Hayran nssnekaercs
1 map, HaliTH BEpOSATHOCTH TOTO, UTO OH OyJeT: a) OesibIM, 6) KpacHbIM, B) YEPHBIM.

3aoaua 2. B xopoOke jnexat 8§ 3e/eHbIX, 7 CHHUX U 15 KpacHbIX KapaHaaei. BeraucauTsb
BEPOSATHOCTH TOT'O, UTO B3SATBIM Hayraja KapaHaall OyJeT, CHHUM WIH 3€JI€HBIM.
3aoaua 3. B onHol KOpoOke HaxoauTCs 4 OeNbIX U § UEPHBIX IIAPOB, a B APYroi — 3 GenbIx 1 9
yepHbIX. 3 kaXka0i KOpoOKHU BBIHYIIHU IO 1Iapy. BeIuuCIUTh BEPOSITHOCTH TOTO, UTO 00a m1apa
OKaXXyTCsl OEIBIMHU.
3aodaua 4. B marazun noctynuio 30 X0IOIUIFHUKOB, TIATh U3 KOTOPBIX UMEIOT 3aBOJICKOM
nedexrt. CaydaliHbIM 00pa30M BBIOMPAIOT OJMH XOJIOAWIBHUK. KakoBa BepoSITHOCTH TOTO,
4TO OH OyzeT 6e3 nedekra?
3aoaua 5. Habupas Homep TenedoHa, aOOHEHT 3a0bLT MOCIeTHUE IBE TU(PHI U, TOMHS JIHIIIb,
YTO TH UU(PBI pa3auydHbl, Habpan ux Hayraja. HailTu BeposITHOCTh TOTO, UTO HAOpaHbI HYKHbIE
UQPBI.
3aoaua 6. AGoHEHT 3a0bLT TOCIEIHIOK ITUGPY HOMEepa TenedoHa W MOITOMY Habupaer eé
HayraJ. OnpenenuTh BEpOSITHOCTh TOTO, UTO €My IpUAETCsS 3BOHUTH He Oojiee ueM B 3 MecTa.
3aoaua 7. AGoHeHT 3a0bu1 nocieqHue 2 mudpsl TeaehOHHOr0 HOMEpa, HO IIOMHUT, YTO OHH
pa3InYHbI 1 00pa3yloT ABy3HaYHOE yuciio, MeHbInee 30. C yueToM 3Toro oH HaOupaeT Hayraja
2 uudpsl. HaliTi BeposSTHOCTH TOTO, YTO 3TO OYAYT HYKHbIE TUDPHI
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IIpakTHyeckas padora

«CocraBiieHHE CTaTHCTHYECKOTO pacipeaeseHus Bpioopku. [loctpoenue ructorpaMMel U
HOJIMTOHA YaCTOT
Llens O600uMTH 3HAaHUS 110 00paboTKe HH(pOpPMALKH, IO padoTe ¢ AUarpaMMaMu U rpaduKkamMu.

O0pa3ser BBIIOJTHEHUS 3aaHUS

Janbl pe3ynbpTathl TECTa IO MaTematuke:6, 7, 7, 8,9, 2, 10, 6, 5, 6,7,3,7,9,9, 2,3, 2, 6,
6,6,7,8,8,2,6,7,9,7,5,9,8,2,6,6,3,7,7, 6, 6.

Haiitu Moy, cpeanee apupmernyeckoe, pa3Max U MOCTPOUTH TOJIUTOH M THCTOTPaMMa.

Xi 2 3 5 6 7 8 9 10 Bcero
mj 5 3 2 11 9 4 5 1 40
HurepBan [2-4] (4-6] (6-8] (8-10] Bcero
mi 8 13 13 6 40
Wi 0,2 0,33 0,33 0,14 1
Mona = 6, Cpennss apupmernueckas = 6, 125, Pazmax = 8
20 20
10 10
O T T 1 O
[2-4] (4-6] (6-8] (8-10] 3 7 9
1 BapuaHT

B pa3nble Mecslbl INIATHBIMU yCIyTaMU OpraHU3alliy BOCIIOJIb30BAJUCH HA cymmy: 220;
241; 223; 228; 190; 184; 232; 208; 205; 228; 272; 196; 225; 238; 224; 239; 202; 245; 184; 230;
188; 204; 210; 209; 238; 247; 264; 216; 207; 2211HIC.pYO.

1.
2.
3.
4.

5.
6.

ITocTpouTh BapUallMOHHBIN U UHTEPBAJILHBIN PSBL.
Ornpenenure cpeaHuit 3apab0TOK OpraHu3aiuu (cpeaHss apudmerrndeckas).
Kakyro cymmy opranuzanus 3apabareiBaia yamie Bcero?(Moga)

KakoBa pa3nuiia Mexy caMbIM OOJIBIIIAM M CAMBIM MAJIEHBKUM TIOCTYIUICHUEM Ha
cuet opranmuzanuu? (Pa3max)
Kakas cymma nosiyuyeHa B cepeiuHe BpeMeHHOro npoMexytka? (Meauana)
[TocTpouTh rucTOrpaMMy M MOJIMIOH YaCTOT.

2BapuaHT
OTtaen kaipoB MOTYYHII 3aIPOC HA UCCIIEIOBAHIE BO3PACTHBIX 0COOEHHOCTEH KOJIEKTHBA.

B pesynbpTaTe mpocMoTpa JIMYHBIX JIe B MPOU3BOJILHOM MOPSJIKE MOTyUYeH pe3ynbrar: 23, 22, 29,
35, 28, 22, 30, 22, 22, 37, 34, 42, 38, 37, 29, 42, 41, 53, 49, 48, 35, 42, 38, 41,53, 50, 49, 25, 27,
37, 35, 35, 42, 38, 37, 35, 40, 41, 35, 34, 35.

1. ITocTpouTh BapUallMOHHBIN U UHTEPBAJILHBIN PSBL.

2. Onpenenuth  CpeJHUM  BO3pacT  COTPYAHUKOB  OpraHu3alMM  (CpenHss
apudmeTHuecKas).

3. Ornpenenuts BO3PACTHYIO pa3HUILY B TaHHOM KoJutekTuBe?(Pa3max)

4. CoTpyIHHKH KaKoro BO3pacTa COCTABISIOT OOJIBIIYIO YacTh KoyuiekTuBa? (Moaa)

5. VYkaxute cepeAMHHOE Bo3pacTHOe 3HaueHue? (Meauana)

6. [TocTpouTh rucTorpaMmMy M MOJIMIOH YaCTOT.



10.
11.

12.
13.

14.

15.

16.
17.
18.

19.
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4 KOHTPOJIBHO-OLHEHOYHBIE MATEPUAJIbI

JIJISA ITIPOMEKYTOUYHOM ATTECTAIIMU 11O YYEFHOM

JANCHUIIVIMHE «<MATEMATHUKA»

HpeI[MeTOM OLCHKHU SABJAKOTCA YMCHHA W 3HAHMHA, o6ume u HpO(beCCI/IOHaJ'IBHBIC

xomreTeHIH. OLeHKa OCBOCHUS NIPEyCMAaTPUBAET Oug.3auem.
1. YcnoBus npoBeieHus —ycTHast U MHCbMeHHast hopMa.
2 BpewMsi BbIIOJHEHUS 33aHUs] — 45 MUHYT.

IIpuMepHbIii NepedyeHb 3a4aHui

Sx
1. Bpluucnute npenen lim(l + %j .
X—>0 x

2. BpIUMCIUTD MIpenebl:

o5t x4l CoxXT+2x . o x’—4
a) lim————,06) lim—; ; B) lim — .
x>0 Qx4 x X0 xT — x>0 x° 4 Dx
. sinl7x
3. Bpramcnuth npegen lim —
x>0 gin Sx
. sinS5x
4. BeraucauTh npeaen lim )
x—0 3y
3x7 +x

5. Borumcnuts npezen lim—
=0 x° —=2x

2
6. Bpruncnute npegen limL);_m.
x—8 X —

S5x
7. Wccnenosatb QyHKIUIO f(x) = e Ha HEMPEPBIBHOCTh B TOUKE X, =6 .

WccnenoBarh GyHKIHIO f(x) =3x" —X° M MOCTPOUTH ee rpaduk.

BoruncnuTh 3Ha4eHNE MPOU3BOIHON CIENYIOMNX QYHKIUM B TOUKe X, =4 :
a) f(x)=8x>—-Inx;6) f(x)=x"+5x.

Haiitu nponsBoanyto GpyHKuuu y = (x4 —5x7 + x)7 .

. 11x-8
Haiitu npousBoHyt0 QyHKIMU y = .

2x+4

Haiitn npousBoanyto GyHKIMU Y = et
Haiitu npousBoanyto GpyHKIMM y = ln(8x4 -3x7 + 2).

. . 4-x>+x*-2x
Halitn HeonpeneneHHbI HHTErpail J. dx .

X

. o o 2 3
Haiit HeomnpeaeeHHbIN HHTErPa METOIOM 3aMEHbI IIEPEMEHHOMN jx e’ dx.

o o o 4
Halitn HeonpeneneHHbIN NHTETpail METOIOM 3aMEHBbI TEPEMEHHOMN I(6x +1 1) dx.
HaiiTn HeonpeaeneHHbI HHTETrpal METOAOM 3aMEHbI IEPEMEHHOU Icos(6x —Ddx .

HaiiTn HeonpeeneHHbIi HHTErpail METOAOM 3aMEHBI TEPEMEHHOMN Isin ® x-cosxdx.
3

Boraucnute onpeaeeHHblii HHTErpal j (5x+1)dx .
0



20.

21.

22.

23.
24.
25.

26.

27.

28

29

1

BbIunCIUTD OIpEAeICHHBII HHTerpa I (x=5)xdx .
0

. 2x% 4 xt
Bbruncnuth onpeneneHHblidi HHTErpal J ——dx.
0
2 30
Haiitu matpunty C=34+B,ecimu A=|-2 1 8],
2 4 3

Pemmte cucremy NMHEHHBIX ypaBHEHUN METOI0M OOpaTHOI MaTpPHUIIBL.

-1

B=|2
1

0 3
4 1
30

PemuTh cucreMy JIMHEHHBIX ypaBHEeHHH 1o hopmysnam Kpamepa.
Pemnts cucremy TMHENHBIX ypaBHEHUHN MeToioM ['aycca.

x, +3x, —2x, =4,
X, +4x, —x; =17,

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

CKOpOCTh JIBHIKCHHSI TOYKHM HM3MEHSETCSA IO 3aKOHy v =5t +4¢+2 (wm/c). Haiith nyts s,

MIPOMICHHBIN TOUKOM 3a 4 C OT Havaja JIBH>KCHHS.

o~ 2
Brruuciaute 00beM TCJIa, IMOJYUCHHOTO OT BpalllCHUS (I)I/Il"prI, OI'PaHUYCHHOU JIMHHUAMU ) =X

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

IIkana oueHkH 00pa3oBaTeIbHBIX H10CTUKEHUI

o 2
. BeruucnuTh miomnianes GUrypsl, orpaHHueHHON JIMHUSIMA y =x~, y =0, x=1, x=2.

HpOI_ICHT PE3YIbTATUBHOCTHU

OreHka ypoBHS IOJTOTOBKHU

(MpaBUIIBHBIX OTBETOB)

Oamn (oT™MeTKa)

BepOaJIbHBIN aHAJIOT

90 + 100 5 OTJINYHO
75+ 89 4 XOpOILIO
51+74 3 YAOBJIETBOPUTEILHO
MeHee 50 2 HEYIOBJIETBOPUTEIBLHO

Bonpocs! pis 3a4era
Marpuiel, 1eCTBUS HaJ MaTPULIAMH.

AW -

npeoOpa3oBaHuil.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsakos. IIpaBuino TpeyroibHUKOB.
OO6partHas MaTpuIa. AJITOPUTM HaxXOKACHUSI OOpaTHON MaTPHIIbI.
Panr martpuibl. AJIrOpUTM BBIYUCIIEHUS paHra MaTpHUIbl C MOMOIIbIO 3JIE€MEHTAPHBIX

5. Cucrema nuHeHHbIX ypaBHeHUN. MeTton oOpatHoil MaTpuibl. opmyinbsl Kpamepa. Meton

I'aycca.

6. Ilpenen ¢pynkiuu B Touke. OCHOBHBIE TEOPEMBI O Mpeeax.

7. Tlpemen (yHKUMU TpU X, CTpeMsIeMcs K OSCKOHEYHOCTH. 3aMedaTelbHbIC MPEIelbl.

Yuco e.
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8. HempepbiBHOCTH QYHKIIMM B TOUKE M Ha MpOMexyTKe. Touka HempephIBHOCTH (DYHKIIUU.
Touka paspeiBa ¢pyHkunu. CBoicTBa HenpephIBHBIX (QyHKIMH. [Ipupaiienne aprymeHTa.
[Tpupamenue GyHKIUU.

9. TlpowsBomnas ¢ynkuuu. Juddepenmman dyHkmuu. ['eoMeTpUYECKH  CMBICI
MPOU3BOAHON. MeXxaHNYEeCKUI CMBICT TPOU3BOIHOM.

10. Tabnuma npousBoaHbIX. [Tonarue cnoxuoi Gpynkuuu. [IponsBoanas cnoxHol GyHKINH.

11. Cxema uccienoBanus ¢pynkuun. O6macth onpeaeneHus GyHKIuu. MHOKECTBO 3HaUYECHU
¢ynkumu. YerHocte W HeueTHOCTh ¢yHkumu. Hymu ¢yskuun. IlpomexyTku
3HAKOIMOCTOsAHCTBA (GyHKIUU. Bo3pacTtanue u yObiBaHue (QYHKIMH, IPABUIIO HAXOXKICHUS
IPOMEXYTKOB MOHOTOHHOCTH. TOYKH 3KcTpeMyMa (YHKIHH, MPABHIO HAXOXKICHHS
9KCTPEMYMOB () YHKITHH.

12. Ilpon3BoaHble BbICIINX NOPSAKOB. DU3HMYECKUM CMBICI BTOPOW MPOM3BOAHOM.
Hccnenoanue pyHKINU C TOMOIIbIO BTOPO TPOU3BOTHOM.

13. IlepBooOpa3nas. Heonmpenenennsiii unTerpain. OCHOBHBIE CBOMCTBAa HEOIPEAEIECHHOTO
UHTETpaa.

14. Tabnuia HeonpeaeIeHHBIX HHTETPAJIOB.

15. MeTtoabl MHTETPUPOBAHUS: METO]I HETIOCPEICTBEHHOTO UHTEIPUPOBAHUS; METO]] 3aMEHBI
NEPEMEHHOI (METOJ MOJICTAHOBKH); METO/l UHTEIPUPOBAHHUS 10 YACTSIM.

16. Onpenenennslii unTerpan. llonarue wuHTErpampHOM cymwmbl. [locTarodHoe ycioBue
CYIIECTBOBAHHS OTPEIEICHHOTO HHTETpaia (MHTErpUPYeMOCTH (DYHKIIHHN).

17. OcHOBHBIE ~ CBOWCTBa  ONPEAENECHHOrO0  HMHTErpajia. [ eoMeTpuyecKuid  CMBICI
OIpeIeIEHHOr0 UHTErpaa.

18. Metoab! BIYUCIIEHHUS ONpeeNieHHbIX uHTerpanoB. ®opmyna Hetotona-Jleli6uua.

19. 'eomerprueckue u HpU3NIECKHE TPUIOKESHUS OTIPEICIIEHHOTO HHTETpaa.

20. ®yHKINUU HECKOJIBKUX NEpeMEHHBIX. YacTHbBIE MPON3BOAHbIC.

33.IlonsiTe COOBITUSI M BEPOSITHOCTU COOBITHS. JIOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSI.

Knaccuueckoe omnpeneneHne BepOsITHOCTH.

34.Teopema cinoxenus BeposiTHocTel. TeopemMa yMHOXKEHHS BEpOSITHOCTEH.
35.Cnyyaiinas BenuunHa. JIMCKpeTHas: U HETIPEPbIBHAS ClydaiiHble BETUYMHBI. 3aKOH
pacrpeneneHus TUCKPETHOU ClIy4YalHON BEIUYHHBI.

36. MaremMaTn4eckoe OKHJaHUE TUCKPETHON CIIydailHOM Beln4yuHbl. Jucnepcus ciaydailHoU
BennurHbl. CpeHee KBaJApaTHUYHOE CIy4yaiiHOW BETUYUHbI

5x
. 7
1.Boruncnuts npegen lim| 1+—| .
x> 3x
. Sxt—x’ 1 . X +2x . x —4
2.Berumcauts npeznensiia) lim —————;0) lim———- - -
oo 2xT X oo x° —4 xoo x4+ 2x
. sinl7x
3.Beraucnute npeaen lim ——.
x>0 sin 5x

S5x

. Sin
4.BLIYUCINTD mpeaci lim
x=>0 3y

o 3xT+x
5.Beraucnute npeaen lim > .
x—0 X — 2x

2
6.BeraucnuTe npeaen limL.);%.
x—8 X —

5x
7.UccnenoBath QyHKIMIO f(X) = Ha HEIPEPBIBHOCTh B TOUKE X, =6 .
X
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8.MccnenoBarh GyHKIMIO f(x)=3x" —x M NOCTPOMUTH €€ rpaduK.
9.BbIuuCIuTh 3HaUCHHE IPOU3BOIHON CICAYIOMNX (QYHKIUI B TOUKE X, =4 !

a) f(x)=8x"—Inx;6) f(x)=x"+5x.

10.Haiitu npon3BoHYI0 QYHKIHHA Y = (x4 —5x + x)7 .
11x-8
2x+4

S8

11.HaiiTi 1pou3BOAHYI0 QYHKIUH y =

12.Haiitu npoussoanyto GyHKIuM y ="
13.Haiit 1pou3BOAHYI0 QYHKIUK y = ln(8x4 —-3x7 + 2).
—x’+x’ —2x

. . 4
14.Haiitu HeonpeieIeHHbIN UHTErpaj J. dx .
X

3
15.HaiiTu HeonpeaeIeHHbIM HHTErpal METO/I0M 3aMEHBI IEPEMEHHOMN J' x* e dx.

4
16.Haiitu HeonpeieIeHHbIN HHTETPal METOI0OM 3aMEHbI TIEPEMEHHOM .[ (6x +1 1) dx.

17.Haiit HeonpeieIeHHbIN HHTETPal METOIOM 3aMEHbI IEPEMEHHOM j cos(6x —1)dx.

3
1 8BerarciuTh onpeaeeHHbIA HHTETpail I(Sx +1)dx.

0
1

19.BpauciuTh onpeaeieHHbIN HHTErpal I(x —5)xdx .
0

2
. 2x7 + x*
20.BprancianTb onpeeneHHbli HHTerpal j—zdx.

0 X

21.CKOpOCTh JBUKEHHS TOUKH U3MEHSETCS M0 3aKOHy v = 5t° +4¢+2 (m/c). Haittu myTs s,
MIPOMIEHHBIN TOUKOU 3a 4 C OT Havana JIBH>KECHHUSI.
22 .Bpauciantb 00bEM Tella, MOJYyYEHHOTO OT BpallleHUsi (pUrypel, OrpaHUYEHHON JTHUHUSIMU
y=x>,y=0, x=1, x=23, Bokpyr ocu Ox.
23.BBIUKMCANTS MUIONIAAb (PUTYPHI, OTPAHUYEHHON MHMHUSIME y =X, y =0, x=1, x=2.
24 Pabounii 06cnyKuBaeT TpU CTaHKa. BeposTHOCTH TOrO, YTO B TEUCHHE Yaca CTAHOK He
TpeOyeT BHUMaHUsA pabouero, paBHa njsi nepBoro cranka 0,9, mis Broporo — 0,8, mms
Tpethero -0,85. HaliTu BeposATHOCTH TOTO, YTO B TEUEHHUE Yaca XOTS Obl OJMH CTaHOK
noTpedyeT BHUMaHUs paboyero?
25.Cnyuaiinas BennunHa X pacnpeesieHa o 3aKOHY

Xi 0,5 1 1,5 2

pl 0,2 0,3 054 051

Haiitn Marematnueckoe 0’)XKMIaHHME CITy4allHOW BETMYUHBI X.
26 CayuaiiHas BeninunHa X pacnpeesieHa 1o 3aKOHY
X1 1 3 4
pi 0,2 0,5 0,7
Haiitn nucrniepcuto ciydaiiHON BeIU4MHBL X.

27 1nst BBIOOPKH, IPEICTABJIEHHON CTATHCTHYECKUM PSJIOM ONPEIEIUTh CpeHEe 3HAUCHUE.

7 10 15 20 25
7
ni 4 6 4 2

28 Jlnsi BBIOOPKH, MPEACTABICHHON CTATHCTUYECKUM PSJIOM OIIPENIEIUTh AUCIEPCHIO.
| xi [ 15 | 16 |18 [ 19 |
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\ni

|1 |4 5 |2 |

29.B mara3zun noctynuio 30 HOBBIX TEJIEBU30POB, CPEAU KOTOPHIX 5 HMMEIOT CKPBITHIE
nedextsl. Haymauy oTOupaeTcst ofuH TeIeBU30p s MpoBepku. KakoBa BEpOSITHOCTH TOTO,
YTO OH HE UMEET CKPBITHIX J1e(heKTOB?

30./IBa paBHOCHJIBHBIX IIAXMATHUCTA UTPAIOT B IIaxMaThl. YTO BeposiTHEE: BHIUTPATH JBE
MapTUU U3 YETHIPEX WK TPU U3 ecTH ( HUYbU BO BHUMaHHUE HE IPUHUMAIOTCA)?

[IIkana omeHKr 00pa30BaTEIbHBIX JOCTUKCHHMA

ITpOLEHT pe3ybTaTUBHOCTH Ouenka ypoBHs HOArOTOBKH
(MpaBUIIBHBIX OTBETOB) 6amn (oTMeTKa) BepOaNbHBII aHAJIOT
90 + 100 5 OTIIMYHO
75+ 89 4 XOPOILIO
51+ 74 3 YIOBJIETBOPUTEIIHHO
MeHee 50 2 HEYIOBJIETBOPUTEIIHHO

Onenka
3ayera

TpeGoBanus k 3HAHUAM

«OMJIUYHOY

OneHKka «OTIIMYHO» BBICTABISAETCS CTYIEHTY, €CIM OH INIyOOKO M IPOYHO
YCBOMJI IPOIPaMMHBINA MaTepHall, HCUEPIBIBAOILE, TIOCIEN0BATENBHO, YETKO U
JIOTMYECKU CTPOMHO €ro u3jaaraeTr, yMeeT TECHO YBS3bIBaTb TEOPUIO C
MIPAKTUKOM, CBOOOHO CIPABIISIETCS € 3aJjauaMy, BOIIPOCAMU U IPYTUMU BUAAMU
MIPUMEHEHUSI 3HaHUH, IPUYEM HE 3aTPyIHAETCS C OTBETOM IIPU BUJOU3MEHEHUN
3aJJaHUi, UCHOJb3yeT B OTBETE€ MaTepuan MOHOrpaduyecKoil JIUTepaTypshl,
MpaBWIbHO OOOCHOBBIBAET NPHUHSITOE pELICHHE, BIIAJICET PAa3HOCTOPOHHUMU
HaBBIKAMU M IPHEMaMH BBIIIOJHEHUS IPAKTUUYECKUX 3a/1a4.

«xopouto»

OLIeHKa «XO0pOoMIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MAaTCpHUal,
I'paMOTHO HW II0 CYHIECTBY H3Jara€r €ro, HE JOMyCKasd CYIICCTBCHHBIX
HETOYHOCTEl B OTBETE Ha BOIIPOC, IMPABUJIBHO IMPUMCHACT TCOPCTHYCCKUC
IMOJIOKCHHUA TIIpU PCHICHUH IMPAKTUYCCKUX BOIIPOCOB MW 3ajayd, BJIAACCT
HCO6XO,Z[I/IMBIMI/I HaBbLIKAMHU U TPUEMaMH UX BBIITOJHCHUA.

«y00671eme0
PUMENbHOY

OI_[CHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, CCJIM OH HUMCCT
3HaHUA TOJIBKO OCHOBHOI'O MaT€pualia, HO HC YCBOWII €ro HeTaHeﬁ, JA0IMyCKaceT
HCTOYHOCTH, HCAOCTATOYHO IIPABUJIbHBIC (I)OpMYJ'II/IpOBKI/I, HapyIICHUA
JIOTHYSCKOM MOCJICAOBATCIIBHOCTU B HM3JIOKCHHUH MPOrpaMMHOI0 marcpualia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBINIOJIHCHUH ITPAKTUUCCKHUX pa60T.
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«Heyo0s1emas
OpUMENbHO»

OneHka «HEyIOBIETBOPUTEIBHO» BBICTABISAETCS CTYJIEHTY, KOTOPBIA HE 3HAET
3HAYUTEIBbHOW YacTU NMPOTPaMMHOTO Marepualia, JOMYCKAET CYLIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJIBIIUMU 3aTPYIHEHUSMU BBINOIHSIET IPAKTHUECKHE
pabotel. Kak mpaBmiio, OlleHKa «HEYIOBICTBOPUTEIHLHOY» CTABUTCS CTYJCHTaM,
KOTOpbIE HE MOTYT MPOJIOJDKUTH 00yueHHe 0e3 TOMOIHUTENbHBIX 3aHITUN MO
COOTBETCTBYIOLIEH JUCLUIUIMHE.
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[Tpunoxenue

Koanduxarop (mpuMepHbIii NepedyeHb) OLEHOYHBIX CPEICTB sl OLEHKH
OBHA C()OPMUPOBAHHOCTH KOMIIETEHIMH

3HAHUN, YMEHUH U Y

Ne n/n
Koo

OYEHOUHO20
cpeocmsa

Tun oyenounozo
cpedcmea

Kpamxas xapaxmepucmuka oyenouno2o
cpedcmea

Ilpeocmasnenue
OYeHOUH020 cpedcmea
6 onoe

1.

Jenopas W/AIn

poJjieBas urpa

CoBmecTHas JeATeILHOCTh TpyIIBI
oOydJaromuxcsi W TpernojaBaresisi  MOA
yIpaBJI€HUEM TpernojaBaresisi C  Lelblo
pemreHusT y4eOHBIX W TPOQEcCHOHATBHO-
OPHEHTHPOBAHHBIX 33/1ad IYTEM HIPOBOTO
MOJICNIMPOBAaHUS ~ pealbHOH  MpoOIeMHON
curyanuu. [lo3BosisieT OICHMBATH yMEHHE
aHAIM3UPOBAaTh M pemaTh  THIIMYHBIC
npodeccHoHATbHBIC 3a1aTH

Tema (mpobnema),
KOHIICTILIUSI, POJH |
OXHIAaeMBbIH pe3yabTar

Pa3noypoBHeBbIE
y4ueOHbIE 3a/1a4H U
3aJaHusl

Pasnmuuaror 3ama4u 1 3aJaHuS:

a) PENpPOJYKTHBHOTO YPOBHS, II03BOJIAIOLINE
OLICHMBATb U JUarHOCTHUPOBATh 3HAHNE
(akTuueckoro matepuaia (0a30Bbie MOHATHS,
ITOPUTMBI, (PaKThl) U YMEHUE NPABHIHHO
HCIIOJIb30BaTh CIELUaIbHbIC TEPMUHBI U
MIOHSTHS, Y3HaBaHHE OOBEKTOB U3YUEHHS B
paMKax ONpeAeNICHHOTO pa3ziena
JIMCIUTUTHHB;

0) peKOHCTPYKTUBHOTO YPOBHS,
MO3BOJIAIOIIIE OLICHUBATh M JUATHOCTHPOBATh
YMCHHS CHHTE3UPOBAaTh, aHAJTM3UPOBATH,
00001IaTh PaKTHICCKHUIA U TEOPETHICCKHMA
Marepuall ¢ GopMyJTUPOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTaHOBJICHUEM TIPUYMHHO-
CIIEJICTBEHHBIX CBSI3€H;

B) TBOPUYECKOTO YPOBHSI, NO3BOJISIOIINE
OLICHMBATb U JUarHOCTUPOBATH YMEHHMS,
HHTErPUPOBATh 3HAHUS PA3INYHBIX O0NacTei,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHus

Kommaekt
Pa3HOYpPOBHEBBIX 3334
U 3aJJaHuM

PacuetHo-
rpadudeckas
pabota

CpencTBo TMPOBEPKH yYMEHHHA TNPUMEHSTH
MTOTyYCHHBIC 3HAHUS o 3apaHee
OTIpeIeIIEHHON METOUKE IS PEIICHUS 33134
WIH 33JaHAH 10 MOMYIIIO WM JUCHUIUIAHE B
1IEJIOM.

KoMmmnexr 3aganuii qiist
BBITIOJTHEHUSI PACYETHO-
rpadudeckoil paboThI

Pedepar

IIpomykT camocTosTeTbHOI paboThI CTyIEHTA,
MPEJICTaBISIIONINI COO0H KpPaTKOe HM3JI0KECHHE
B IMCBMCHHOM BH/JIE€ NTOJIYYCHHBIX PE3YJILTATOB
TEOPETUYECKOTO  aHalIM3a  ONpeleNeHHON
TEMBI, TJ€  aBTOp  PACKPHIBAET  CYTh
uccieayeMon po0OJIeMBl, TIPUBOJUT
pa3iMuHble  TOYKM  3pPEHMs, a  TaKxke
cOOCTBEHHBIC B3IJIS/IbI HA HEE.

Tewms! pedepaToB

Hoxnan,
coo0I1IeHHE

[IpoaykT caMoCTOATEIBHOI pabOTHI CTYICHTA,
MpeACTaBIS IO coboii myOIMIHOE
BEICTYILICHHE 1o MIPECTABIICHUIO
MTOJTYYCHHBIX pe3yIbTaToB peleHus
ONpeIeICHHON TEMBI.

TeMmsbl
COOOIIEHUIH

JIOKJIaZIOB,

Tect

CpencTBO KOHTPOIIA, HANIPaBJIEHHOE Ha
TIPOBEPKY YPOBHSI OCBOCHHUSI
KOHTPOJIUPYEMOTO TEOPETHIECKOTO U
MIPAKTUIECKOI0 MaTepHaa 1mo

Donn
3aJaHuN

TECTOBBIX
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JUIAKTHYECKUM €IUHHULAM THCIUIDIHHBI WA
npodeccroHambsHOTO MOy 1. CHcTeMa
CTaHIAPTU3UPOBAHHBIX 3aIaHHMH,
MTO3BOJIAIONIAS ABTOMATH3UPOBATH MPOLEAYPY
HU3MEPEHUs YPOBHS 3HAHUI U yMEHUM
00yJaromuxcst

[MpakTuyeckue D10 3ajmaHWs, C TOMOIIBID KOTOpHIX y | Bumpl:  HaOmoaeHue,
paboTsl yyammxcs (QOpMHPYIOTCS W Pa3BUBAIOTCS | U3MEpEHHE, OTIBIT,
(mpakTuueckoe MIPABUJIbHBIC MPAKTUICCKHUE TCHCTBHS. KOHCTPYHPOBAHHUE U JP.
3aJ]aHuKC) 3aIaHus JUTSE
MIPAaKTHYECKHUX PadOT
Habmronenue HucTpyMeHT cOopa HHPOpMALUH IS enb, 00BEKTHI

YCTaHOBJICHUA (baKTOB

HaOoeHus, oOpaser
JHCTA IS
(ukcupoBaHHA
pe3ybTaToB
HaOJIONEHUS

Huddepen.

3a4CT

Brurtogaet B ce0s mepeueHb BOIPOCOB 1m0 Y [

KOMIIOHOBKa
BapHAHTOB, OWUJICTHI




