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1.

IHACIIOPT
KOC no Y]I OIIII.12 MaremaTuka

(K00 U HazéaHue OUCYUNTUHBL)

1.1. O01muMe moJIoKeHus

KonTponsHo-onienounsie cpencrsa (KOC) npeaHazHadeHsl st KOHTPOJIS U
OIICHKH 00pa30BaTENIbHBIX JOCTIKEHUN OOYYaroIIMXCs, OCBOUBIIUX IMPOTrpamMMmy

yueOnou muctumnabl OIL].12 MaTtemaTtuka

KOC BxiouarOT KOHTPOJBHBIE MaTepUaibl ISl MPOBEICHUS TEKYIIETO

KOHTPOJISL ¥ IPOMEKYTOUHOM artectannu B popme aud.3audeta (1 cemectp)

KOC pa3paboTaHbl B COOTBETCTBHH C:

oOpazoBatenbHOl porpammoit CI1O no crnenuaibHOCTH
38.02.03 OnepanimoHHast A€SITEIbHOCTD B JIOTUCTUKE
nporpammbl yueoHou aucturinabl OI1L. 12 MaTtemartnka

PGSyJIBTaTbI OCBOCHUSA NUCHUIIJIMHBI, MOAJCKAINNEC MIPOBECPKE

Pe3yJ’l]>TaTl>l HaunmenoBanue JJEeMEHTa OcHoBHBIE nmokasarTejau OICHKH
o0y4eHust yMeHHMii/3HAHMI pe3yabTaToB

(ocBOEeHHbBIE

YMeHHuS,

YCBOEHHbIE

3HAHHUS,

NMPAKTHYeCKU I

ONBIT (npu

HAJIUYHUH)

Vi perarthb npukiangsele | [lpumeHenne maTeMaTH4ecKux
3a/1a4u B 00nacT | METOOB MPH PEIICHUHU 33]1a4 C
podeCCHOHAIBHON MPAKTUYECKUM COJIEPKAaHUEM
JNEATENbHOCTHA - BeinosiHeHHe AEHCTBUN HAT

MaTpuIlaMu

- Beiuncnenue onpenenurenei

- Pemmenne crucTteM THHEHHBIX
ypaBHeHuii o popmynam Kpamepa
- Pemmenne crucTteM THHEHHBIX
ypaBHeHul MeronoM ['aycca

- BrimonnHenue neicTBUil Haxq
KOMILJICKCHBIMU YHCIIAMHU B
anreOpanvecKon u
TPUTOHOMETPHUYECKOH Popme

- Beruncnenue npenena GyHKIuM B
TOYKE M B OCCKOHEUHOCTH

- Haxoxenue BeposITHOCTH
CIIy4aifHOTO COOBITHS

- CocTaBlieHue 3aK0HA
pacIpeeneHust CIryYaliHOu
BEJINYUHBI

- BrruncieHne 9ucaoBBIX
XapaKTEPUCTUK CIyYalHbBIX BEJIMUYNH
- Haxoxnenue npon3BoHOM
byHKIMHA

- Haxoxnenue NMPOU3BOJHBIX BBICIIIHUX

MTOPSIIKOB




- UccnenoBanue GyHKIMH U
NOCTpOCHUE Tpaduka
- HaxoxxneHne HeomnpeeieHHbIX

HUHTETPAJIOB
- Boruncnenue oTpeieNIeHHbIX
WHTETPAJIOB
31 3HAUYEHHE MaTeMaTUKu B | - [loHuMaHue poau MaTeMaTUKH B
podecCHOHATBLHOM OCBOCHHUHU 00pa30BaTEILHOM
JIeSITEIIbHOCTH IPOrpaMMBbI U B TPohecCHOHATBEHOM
JESTENIbHOCTH, CYyTH METOJI0B
pelieHus 3aaa4, BaXXHOCTH BbIOOpa
ONTUMAJIFHOTO aJTOPUTMA PEIICHUS
- ClocoOHOCTh MPUMEHSTH 3HAHUS,
YMEHHUS P OCBOCHUU
poeCCHOHATBHON TTPOTrpaMMBbI
- Oco3HaHue 3HaYMMOCTH
MIPAKTHUYECKOTO OTbITa JIJIs
YCHEIIHOTO PEIICHHSI TUYHOCTHBIX U
po)eCCHOHANIBHBIX 3a7a4
32 OCHOBHBIE MaTe€MaTHYECKHE | 3HAaHUE KaK MPUMEHSTh
METO/IbI pelIeHUs | MaTeMaTH4YeCKHE METO/IbI IPU
OPUKIAJHBIX  3aJad B | PELICHHWH 3ajay C MPAKTHUYECKUM
o0nactu coJiep>KaHueM
podecCHOHATEHOM
JIESITEIbHOCTH
33 OCHOBHbIE  MNOHATHA U | [lepeunciienne nociaen0BaTeIbHOCTH
METO/IbI JTUCKPETHOH | AeMCTBUI MPH PEIICHUU CUCTEM
MaTEMAaTHKH, JTUHCWHOH | TMHEWHBIX ypaBHEHUH 10 (hopMyiam
anreOpsl, teopuu | Kpamepa, metonom I"aycca
KOMIUTCKCHBIX quced, | - PopMyIHpoBKa KIaCCUYECKOTO
TEOpUU BEPOSATHOCTEH U | OmMpeAeNieHUs] BEPOSATHOCTU
MaTeMaTHYECKON - [lepeuncnenne Gpopmyn s
CTaTUCTUKH BBITIOJTHEHUSI ICHCTBUI HAJl
KOMIUICKCHBIMU YHCIIAMU
- ®opMyIIHPOBKA MEPBOTO M BTOPOTO
3aMeyaTeNIbHOTO MPEJIENIOB
- Onucanue MEeTOI0B BEIYUCTICHHS
IIPEJIEIOB B TOYKE u  Ha
OECKOHEYHOCTH
34 OCHOBBI MHTETPAIBHOTO U | - POPpMyIMpPOBKA IPABUII

Qg depeHInaIbLHOro
VCUHCIICHUS

I depeHIMPOBaHUS U
NePEUUCIICHNE TPOU3BOTHBIX
OCHOBHBIX AJIEMEHTApHBIX (YHKIHIA
- [lepeuncnenune TabIUIHBIX
MHTETPaJIoB




1.3. PacnpenesieHue OlleHUBAHUSA Pe3yJIbTATOB 00y4YeHHUS 110 BHAAM KOHTPOJIA

Koa u HauMeHOBaHHe 3JIeMeHTAa

Buanl atrecranun

YMEHHUI WU 3HAHUH . Ilpomeosxcymounas
Texywuti KOHmMpoL
ammecmayus
V1-pewmaTes nOpuKIaaHbIE 337aud B | TECTUPOBAHUE, OIICHKA nud.3auer

obmactu po(heCCHOHATLHOM | BBITOJIHCHUS (1 cemectp).
JeATSILHOCTH MPaKTHYECKOTO

3aHATUA
31-3HaucHUe MaTeMaTHUKU B | YCTHBII omnpoc nud.3aueT

PO eCCUOHAIBHON JEATETLHOCTH

TECTUPOBAHUE, OLIEHKA
BBITOJIHEHUS
MIPaKTUYECKOTO
3aHATUS

(1 cemectp).

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

YCTHBI OIpoc,
TECTUPOBAHUE, OLICHKA
BBITTOJIHECHU A
IIPAKTHUYECKOTO
3aHATUA

nud.3ader
(1 cemectp).

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

YCTHBIH OIpoC,
TECTUPOBAHUE, OLICHKA

mud.3aueT
(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, mud.3aueT

i GepeHInaTbHOTO HCYUCTICHUS

TECTUPOBAHHUE, OLICHKA
BBITIOJIHCHU S
IMPaAKTUYCCKOTI'O
3aHATUA

(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 npooautcs B hopme aud.3ader (lcemectp) mo 3aBepuICHUIO
OCBOCHHMS YU4EOHOT0 MaTepraja yueOHOU TUCITUTIIINHBI, TTPH TIOJI0KHUTEITbHBIX

pe3yJibTaTax TeKyIIero KOHTPOJISL.)
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.
« HaxoxzaeHnne 001acTy HENMPEPHIBHOCTU U TOUYEK Pa3phbiBay.

HeJ'IBZ (l)OpMI/IpOBaTB YMCHU BbIYUCIICHUS IIPEACTIOB, PACKPBITHUA HCONIPCACIICHHOCTHU BUAA

0
0
MyTEM pa3j0okKeHUsI Ha MHOXKUTEIIH, OTIPEIeIeHUs] HETTPEPBIBHOCTU (YHKIINH.

ITopsinok BbINOJIHEHHS PadOTHI:
1 PaccMoTpeTh T€OpEeTHUECKU MaTEpUai IO TEME U ITPUMEPHI PEIICHU 3a1a4.
2 PemuTh camMocCTOATENbHYIO padoTy, BHIMOMHUB 10 3aaHuil COOTBETCTBYIOIIErO BapHAHTA.
OdopMuThs TOAPOOHOE pellIeHNe MUCbMEHHO B TETPaiv C YKa3aHHEM OTBETOB.
3 OTBETUTh NTUCBMEHHO Ha KOHTPOJIbHBIE BOTIPOCHI.

KpaTkne TeopeTHyecKHe CBeJeHHsl II0 paccMaTpuBaeMoii mpod.eme,
OCHOBHBIE XaPAKTEPHUCTHKH 110 COJePKAHMIO MPAKTHYECKOi paboThI:

Onpenenenne. Yncno A HaspiBaercs mnpeaenaoM (QyHKuuM y=f(x) npu X,
cTpemsIIeMcs K X, (B TOUKeX), €CIIH [UIsl JI000r0 MOJI0XKHUTEIBHOIO YHCIa € HallIeTcs
TAKOE MIOIOKHUTEILHOE YHCIO0 B, uTo | /x| — A|<é, Kak Tombko 0<|x — x4[<d.

O6o03HayeHUeE: liil} flx)]=4.

X

Omnpenenenune. @yukuus  y=f(x) HaszpiBaeTCs OECKOHEYHO MANOW  MpH X,
CTpeMsIIEMCS K X, (B TOUKEX), €CIIH xlgl;‘o flx|=0.

Omnpenenenne. Oyukuus y=f(Xx) Ha3piBaeTcsi OECKOHEYHO OOJIBIION TMpU X,
cTpeMsiemMcs K X, (B TOUKeX,), eciu AJis J1I000ro MOJI0KUTENbHOr0 yncia M Haiaercs
TaKoe MOJOKUTEIBHOE YUCIO &, YTO ‘ f (Vx)‘>M , KaK TOJIbKO 0<|x - x0‘<5 .

O0o3HaueHue: )}T} S x |=c0.

Omnpenenenne. Dynkmus y=f(X), 3amaHHas Ha BCEH YHCIOBON MPSIMOM,
Ha3bIBaeTCSl OCCKOHEYHO OOJNBIION MpH X, CTpEeMSIIEeMCS K o0), €ClIH I JII00O0ro
MOJIOKUTENBHOTO Yrca M HalfieTcst Takoe MOJOXKHUTENbHOe Yicio T, 4To | f [x)‘>M ,
KakK TOJIbKO ‘x\>T.

O0o3HaueHue: 313.10 f (X):OO.

OcHOBHBIE TeOpeMBbl 0 Npe/eaax:
{ lim (f(x)£glx)|=lim f[x]*lim g[x|

5 lim [ f(x]- glx)|=1lim £ (x| lim g[x]

lim &f (x|=k lim f[x|

X=X, xX—x,
ﬂﬂlmfm
41lim =% )
sox glx] lim glx)
X=X,
B mpocreiimMx cloydasx BBIUMCIEHME Mpefeda (YHKIHMH CBOJUTCA K
TOJICTAHOBKE B (DYHKIMIO, CTOSNIYIO MOJ 3HAKOM Mpejena, MPEeAeNbHOr0 3HAueHHUs
aprymenTa. Ho JJOBOJIBHO 4acTo Takasl TOJCTAHOBKA MPEIEIHLHOTO 3HAYEHHUS apryMeHTa

0

0

o0

IPUBOAUT K HEONPEACICHHBIM 3HAYECHUSIM BHJIA: —), (0-00), (0—), (
o0

9
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17,(0/0],(0|0). OTbickanme mnpemena B STMX CilydasX, HA3BIBAIOT PACKPHITHEM
HeomnpeaeneHHocTe. Jsi packphITUsl HeolpeneneHHOCTel MpeoOpa3yloT BbIpakeHHE,
CTOsilIee I0J] 3HAKOM IIpefieNia, 3aTeM HCIIOJIb3YIOT TEOPEMBI O IpefieiaX, 3aMeuaTelIbHbIe

Mpeebl.
N . . sinx _
IlepBbIii 3amMeyaTeabHbIH npexet: lim =1.
x—0 X
. tgx . arcsinx . arctg x
cnencteus lim IEY 1 lim EX = fjm EEL o,
x—0 X x—0 X x—0 X
1 1\
Bropoii 3ameuaTeabublii npenes: lim (1+x|*=e wm lim [1+—| =e.
x—0 X— 00 X
Ipumep 1. Boruucnutsb 11m3 2x-1].
X —

Pemrenue. IToacrasasiem B GyHKIM0 y =2 x — lnpeaensHoe 3HAYCHHS apryMeHTa
Xx=3, MOTy4YUM 11313 2x-1)=2-3-1=5.

OrtserT: 5.

2
. —10x—11
Ilpumep 2. Beruucours lim %
x—-—1 X —

»=10x—11

Pemenne. IloacraBnsem B (yHKIUIO V= >4
=

npeaACIIbHOC 3HAYCHUA

0
MHOJKUTENH, UCHOIb3Ys (POPMYJIbl COKpPAIIEHHOIO YMHOXKEHHUS, MPABUJIO PA3JI0KEHUS

aprymenTta x=-1, nonyuum|(— |. Heo6xoaumo pa3noxuTh YMCIUTENb U 3HAMEHATeNlb Ha

2
KBAJPATHOTO TpeXuleHa Ha MHOXHTenn (ax +bx+c=alx—x, ) (x - xzj ,20€ X, X, -
KOPHH KBaIpaTHOTO TPEXWJICHA), METOJ TPYIIIIMPOBKY. Pelienne 3anuceiBaioT B BUAE:
lim (x—11]{x+1] lim (x—11]
. O x——1 ’ x——1 - 12
lim ————=|—|= = —= =6.
X1 x —1 0 (x—1)[x+1] lx—1] -2
Coxkpamenne Ha (x+1) BO3MOXXKHO, TaKk KaKk OHO HE pPaBHO HYJIIO, a JIHIIb
CTpEeMUTCS K HYJIIO.
Ortser: 6.

x*=10x-11_

. 3—+5+
Ipumep 3. Boruncauts lim 271696
x—4 X —

3—V5+x

Pemenne. IloacraBmsiem B ¢dyHKUUIO V== 16
2—

MpeacibHOC 3HAYCHHA

6 .
(GYHKIMIO YMHOXHTb Ha €IUHMILYy, TNPEACTAaBUB €€ B BHUJE IpOOU, CONPSHKEHHOW K
BBIPAKEHUIO, COAECPKAIIEMY KOPeHb 3 —+/ 5+ x. 3anuiieM peiieHme

. 3=5+x _[0) .. 3—+5+x 3+V5+x .
lim —————= =lim . ={

ApTyMCHTAa X:4, INOJIy9Ynum YUrtoObl H30aBUTHCS OT HCOMPECACIICHHOCTHU, HaIO0

0
. 32— 5+x° Y 4—x .
lim -=lim - ={¢
=4 (x|2-16)[3+V5+x| -4 [x—4](x+4)[3+V/5+x]

. -1 -1_ -1

lim = =—

4 [x+4)[3+/5+x] 86 48

i =16 \0) xos x2—16 3+V5+x

Ortser: -1/48.
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. 2X+x+3
Ilpumep 4. Beruucouts lim ?’)cix
x—o x"—16x+1

2
_ 2x"+x+3
Pemenne. IloactaBnsieM B (yHKIHIO y—TnpenenLHoe 3HAYCHUS
x —16x+

aprymMeHTa X— o0 , IMOJy4YUM . UToObl M30aBUTHCS OT HEONPENETECHHOCTH, HAJI0 B

YUCIIUTCIIC U 3HAMCHATCJIC BBIHCCTH MHOXUTCIIb, coaepmamnﬁ MaKCUMaJIbHYIO CTCIICHb
HepeMeHHOﬁ. 3amuieM pCIICHUC

2x° x| 3
X3 —3+—3+—3 2+L+i
. 2X7+x+3 . X x X X X X
lim 3—:hm =lim —————=4,
xmw X —16x+1 x-o 3 x3 16 x 1 x—o 1_£+L
X |3~ +— 273
x3 x3 x3 X X
. 0+0+0 _0
lim —————=—-=0
X—0 1_O+0 1
Otger: 0.
5
. +
Ilpumep 5. Beruucaurs lim 3)6—7
oo 4x+2x+8
5
x +7
Pemenue. IloacraBisieM B (QyHKIMIO Y =-—=———— [pecIbHOC 3HAUCHUS
4x"+2x+8

o0
aprymenTa X—oo , IOJIy4YuM ol UrtoObI M30aBUTHCS OT HCOMPCACIICHHOCTHU, HAa0 B

YUCJIIMTCIC U 3HAMCHATCIIC BBIHCCTU MHOXHUTCIIb, cozlepmaumﬁ MaKCUMAJIbHYIO CTCIICHb
MEePEMEHHOM. 3anuiIeM pelieHne

. x+7 . X x .
Iim ————— . =1lim ={

3 .
X—© 4x +2x+8 xom g x3 2x 8
X

7
1+—
. X . 1+0
lim =lim ——=
yoo 102 8 150 0+40+0
Sttt
x° x x

S|

OtBeT: .

Onpenenenne. Oynkuus y=f(x) Ha3pIBaeTCA HEMPEPHIBHOW B TOYKEX,, €CIIM OHA
ompeniesieHa B 3TOM TOYKE U CYHIECTBYET KOHEUHBIM Tpenen (yHKIMH B TOH TOYKE,

paBHBI 3HAYEHUIO (YHKIUM B DJTOH TOYKE: )}m} flxl=f (XO)-TOHKa, B KOTOPOM
—X

(GYHKIMS He SBISIETCS] HEMPEPBIBHOW, HAa3bIBAETCS TOUKOM pa3phIBa.
Ecnu ¢ynkmus y=f(x) HenpepblBHa B Kax/10il Touke MHTepBaia (a, b), To oHa

HenpepbIBHA Ha 3TOM uHTepBajie (PucyHok 1).



o 1 X x?\

- Pucynoxk 1. fpag’pnkn HenpepHBHoﬁ U pa3pbIBHOU (QyHKIUH

IIpumep 6. Paccmotpum QyHKIHIO
x’+1mpux<0,
flx|= 2x+1npul<x<2,
X—2npux=>2.

Y BBITIOJIHUM €€ YepTEK.

Crtpoum rpaduk:
1) Ha monmynHTepBae (-o0; 0] uepTuM GparMeHT mapabomsi f |x|= x+1,
2) na unrepane (0; 2) — orpe3ok mpamoit [ (x|=1+2x
3) Ha monyunHTepBae [2; +oo) — npsimyo f [ x|=x—2.

[pu sTom B cuay HepasenctBa x<0  3uauenmef 0] OTIPENIeNICHO ISt
KBaJpaTHUHON GyHKimH f|x|=x"+1, W B culy HepaBeHCTBa X >2, 3HaueHue f |2
oIpeereHo [uist THHeiHoH Gynkuun [ (x|=x—2 (PucyHok 2).

o H : E

PI;ICYHOK.Z. I'paduk pynkuuu npumepa 6. Pucynok 3. I'paduk Gpynkuuu npumepa 7.
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IIpumep 7. MccnenoBarh PyHKITNIO HA HENIPEPHIBHOCTD ) = o )16 .
r—
X —x’ x’[x—1)
Pemenue. [Ipeo6pazyem dpyHKIMIO Y= Y= : T
x— xX—
Ob6nacTh onpenencHust PyHKIIUU: D y)= (—o0:1 ) U ( 1 ;+00).

[ocTpoum rpaduk GpyHKIMHU TIOCTe YIPOIIeHHs Apodu y=x"Tpu x# 1

(Pucynox 3).OTBeT: QpyHKIMS HEIPEPbIBHA Ha BCEHW YMCIIOBOM MPSIMON KpOME TOUKH

x=1, B KOTOpOl OHA TEPIUT Pa3PHIB.

3aganus AJ151 CAMOCTOATEIbHOI padoThI

BapuanTt 1
Beruucnuts npeienst.
2 2 2
1) lim 6+x—x 2) lim 6+x—x 3)lim 6+3x X
x—5 X —27 x—3 X _27 x—owo X _27
4y lim 6x +5x —3 5) lim N +5x*+3x— 1 6)lim Sarcsin2 x
xX— -0 2x —x+7 X— 0 2x —x+7 x—0 tg4x
X _ / _ 2
xotw 5743 x5 x°—25 =3 X —8x+15

10) MccnenoBars Ha HETPEPIBHOCTS H TIOCTPOMTS rpa(bm( yHKMM
flx|=[-2x—2npux<0,|log,xnpn0<x<4,

Bapmuanr 2
BLI‘II/ICJ'II/ITL MpeIebl.
1) lim x’—16 2) lim x =16 . 3)lim x =16
=1 X2 +x—20" iod X +x—20 v 4 +x—20
2" . 16 x+1 . tg3x
li lim ———— lim —e2>~
4) ximw 2°+6 >) vow A +x—20" 6 xlil}) arcsin7 x
.3 _ 2
7) lim 2x°—x 8) lim Vvx+1 2. 9) lim 3x"—Tx+2
x—— 004)( +3x— 6 x—3 x—3 x—2 X _7x+2

10) MccnenoBath Ha HEPEPBIBHOCTD U MTOCTPOUTD IpaduK (PyHKITHH.
flxl=x*+2x—1npux<l1, 4—2xmpul<x<2,

Conep:xanue oTyera:
1 Tema, 1emb.
2 Odopmiienue 3a1aHU ¢ TOAPOOHBIM PEIICHUEM U C YKa3aHUEM OTBETOB.
3 OTBeTHl Ha KOHTPOJIbHBIE BOPOCHI.

KoHTposbHbIE BONIPOCHI:
1 Kakue Buibl HEOIIPEIETIEHHOCTEN BCTPEUAIUCH NPU PELIECHUH 3a1aHnii?
2 CKOJBKO MOXET OBITh TOUEK pa3pbiBa’?
3 Yto 3HayuT 6eCKOHEYHO OobIast QyHKIH?
4 Kakas ¢yHKIIUS Ha3bIBAETCS OECKOHEYHO MaJIOi?
5 Yrto Ha3BIBAETCS DIIEMEHTAPHON M HEAIEMEHTAPHON (QYHKITUEH?
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IIpakTHyeckas padora
Haxoxnenne HanOoIbIIero, HAMMEHbBIIETO 3HAUYCHHS (DYHKITHH.

Ilean padoTLI:

- HpI/IMeHI/ITI) YMCHI/ISI 110 BJIAACHUIO HpGIICTaBJICHI/If/'I 06 OCHOBHBIX ITOHATHUAX MATECMATHUYCCKOT' O
aHanM3a W WX CBOMCTBax, BIAJCHUE YyMEHHEM XapaKTepHU30BaTh TMOBEJACHUE (DYHKIUH,
HUCITIOJIB30BAHUC HOJ'IyLIeHHI)IX 3HaHI/II>'I IJIs OITMCAaHUA U aHAJIN3a peaJIBHBIX SaBI/ICI/IMOCTef/'I.

Teopernyeckuii MaTepuaJl:
HocraTounoe ycnoBue sxctpemyma. [lycts pynkuus y=f(x) HenpepsiBHa Ha
MPOMEXKYTKE X U UMEET BHYTPU MPOMEKYTKA CTAIIMOHAPHYIO TN KPUTHIECKYIO
TOUKY X=Xy.
Torpa:
a) €CJIM y 3TOM TOYKH CYLIECTBYET TaKasi OKPECTHOCTh, B KOTOPOU BBITIOTHSAETCS
HepaBeHCTBO f'(X)<0. mpu X<Xo, a IpU X>X, - HepaBeHCTBO f '(X)>0, To X=X, - TOuKa
MUHUMYMa;
0)ecnu y 3TOH TOUKHU CYIIECTBYET TaKasi OKPECTHOCTh, B KOTOPOH MPH X<X( BHIOTHIETCS
HepaBeHCTBO f'(x)>0, a mpu X>X, - HepaBeHCTBO f'(X)<0, TO X=X, - TOUKa MAKCUMYMa;
B) €CJIM y 9TOW TOYKH CYIIECTBYET TaKasi OKPECTHOCTb, UTO B HEHl M ClIeBa, M CIIpaBa OT
TOYKH Xo 3HAKH IMPOU3BOIHOM OJMHAKOBBI, TO B TOYKE Xg IKCTPEMYMOB HET.
AJNTOPUTM HCCIIEOBAaHMS HeNpepbIBHOW (QyHKIMU y=f(X) HA MOHOTOHHOCTH U IKCTPEMYMBI:
1) Haiitu mpousBonyto f'(X)
2) HaiiTu craninoHapHble 1 KpUTHYECKHE TOUKH.
3) OTMETHUTD CTallMOHAPHBIC U KPUTUYECKHE TOYKU Ha YMCIOBOM MPSAMOIl U ONpeIeNIUTh
3HAK{ MPOU3BOTHON Ha MOTYYUBIINXCS TPOMEKYTKAX.
4) Onupasich Ha TEOpeMy, CAENaTh BBIBOJbI O MOHOTOHHOCTH M TOYKaX IKCTpeMyMa.

[Tpu BBITIOTHEHUU MPAKTUYECKON pabOThI pACCMOTPUTE CIIETYIOIINE TPUMEPHI:
ITpumep 1:
x*+ 16
|
HccnenoBath QyHKIHIO x* Ha DKCTPEMYMBL.
Pemenue. @yHkius HenpepbIiBHA, KpoMe TOUKU x=0.
1)Haitnem npou3BoHYIO:

Feo= (x4 + 16) - x*-x¥) - (x*+ 16) 4x?-x?-2x(x*+16) _ 2x%-32x  20¢—2)(x + 2)(x* + 4)
)= [RENE - xe T e = X3

2)x=2 n x=-2 - ctaioHapHsle To4YKU. [Ipn x=0, npon3BoHas HE CYILIECTBYET, TO TOUKA
paspbIBa.

3)

- + - +
= =
2

v )
= {0

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

ANTOPUTM OTHICKAHUSI HAUMEHBIIIETO U HAauOOJIBIIIEr0 3HAYCHUH HETIPEPHIBHOM
¢yukuun y=f(x) Ha orpeske [a;b]
1)Haiiti mpousBoanyto f'(x).
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2)Haiitu cTanmoHapHbIe U KPUTUYECKHE TOYKH (PYHKITUH, JIekKAIIUE BHYTPH
oTpe3ka [a;b].
3)Beruucnuth 3HaueHne GyHKuuu y=f(X) B Toukax, 0ToOpakaeMbIX Ha BTOPOM IIare M B
TOYKax a v b, BEIOpATh Cpeiv TUX 3HAYCHUH HAUMEHBIEE (Yuanv) U HAUOOJIBIIIEE (ITO
OYIIET Yian)-
[Tpumep 2. HaliTi HauMeHblIee U HauOoJIbIllee 3HaYeHHe (PyHKIUN
y=x>-3x?-45x+1 na orpeske [0;6].
Pemenue. Bocnons3zyemcs anroputMomMm
y'=3x>-6x-45 x =5 € [0;6]
3x%-6x-45=0
x*-2x-15=0
x=-3, X=5

Y sami=-174, Yuans=1

[Tycte pynkuus y=f(x) HempepbIBHA HA TPOMEKYTKE X U IMEET BHYTPH HETO €IMHCTBEHHYIO
CTAI[MOHAPHYIO UM KPUTUYECKYIO TOUKY X=X

Torna:

a) €CIIi X=X TOYKa MAaKCUMYMa, TO Yyaus—1(Xo)

0) eciu X=X TOYKa MHHUMYMa, TO Yuaumn=1(Xo).

X
y=r—17
[Tpumep 3. Haiitu HanOonbiee 3HaueHNE QYyHKINH 1 +x* na nyue [0; +oo).
o 1-x2
Ty .z
Pemenue . 1 +x3)" [Ipon3BoiHas BCIOY CYIIECTBYET, 3HAUUT, KPUTUUECKUX TOUEK Y

¢yskun ner. y’=0, 1-x=0, x=1 unm x=-1.
3agaHHOMY JIyuy [0; tew)ex=1. Ipu x >1, y’>0, a mpu x >1, y’<0.
1 1
Vimar = fQ)=—"—=2
3Ha4nT, X = | — TOYKa MaKCUMyMa 1+12 2
x=1 — eIMHCTBEHHAsl CTallMOHAPHAs TOYKA (DYHKIIUH HA 33JaHHOM IIPOMEKYTKE, IPUUEM TOUKA
MaKCUMyMa.

Bormpocs! 1y1st 3aKkperieHus: TeOpeTUIeCKOro Mareprana K MpakTUIeCKOMY 3aHSTHIO!
1 Kaxkas Touka Ha3bIBaeTCs TOUKOM MakCUMyMa?
2 Kaxkas Touka Ha3pIBaeTCsS TOUYKOH MUHUMYyMa?
3.  Ilepeuucnure npaBuna auddepeHupoBaHus.
4 HazoBute asiroput™ Haxok/1€HUSI HAKOOJIBIIIETO M HAMMEHBIIIETO 3HaUYCHUS (PYHKITUU Ha

OTpE3KE.
3ajaHue:
I Bapuant IT Bapuant
1. UccnenoBaTh Ha IKCTPEMYM (PYHKITUIO:
y=xb-17» y = 2xx - 2¥

2. OnpenenuTb 3KCTPEMYMBbI
byHKIIUN fO)=x*®

1. 3. Haiigure HanOombIee 1 HAMMEHBIIIEe 3HAaUeHUE (PYHKITUH:
y = x-3x?+3x+2 Ha otpeske [2;5] y = x*-4x?+2x-1 nHa orpeske [2;3]
4. Kakue u3 naHHBIX (YHKIMH HEe MMeeT KpuThueckux 4. Kakue n3 qaHHBIX QyHKUIUH HE
TOYEK UMeeT KPUTUYECKUX TOUEeK
a) y=x"2x*+6 a) y=x+x-2

2. OnpenenuTh SKCTpeMyM (QyHKIUN [ =Vx*
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6)y =X VX A
p) Y = 3X + WX B) YV =X +¥x
T') TAaKOH HET. T') TaKOH HET.

I1OpAAOK BBINOJIHEHUS:

BuuMarenbHO IpOYUTATH TEMY U LENb IPAKTUYECKON pabOThI.
N3yunTh yueOHBIN MaTepua 1o Teme.

OTBeTUTH Ha BOIPOCHI.

BpinonHuTs 3aganus.

ITonroToBUTH OTYET.

SNk W=

ConepxxaHue oTueTa:

Hazpanue npaktuueckoil paboThI.

VYuebHas 1elb.

Pemenue 3a1anuii NpakTUYECKON pabOTHI.

OTBeTBI Ha BONPOCHI JIJIs 3aKPEIUIEHNs] TEOPETUUECKOI0 MaTepraa.
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IIpakTnyeckas padora
Tema: VccrnenoBanue GyHKIUN U TOCTpOEHUE TPAPHUKOB C TOMOIIBIO
IIPOU3BOJHOM.
Heab: Yuutbcs IpoOBOAUTH UCCIeT0BaHUE (PYHKIIMH C TOMOIIBIO TPOU3BOAHON U
CTpOUTH rpaduK HYHKIIUH TI0 Pe3yJIbTaTaM MPOBEIEHHOTO HCCIICTOBAHUS.
Xoa padoTsbl
1 O3HaKOMBTECH C TEOPETUUYECKON YaCThIO;
2 3anuimTe aaropuT™M UCCIIEeTOBaHUS (PYHKIINH;
3.  BbinonHuUTe 3a/1aHUS TPAKTUYECKOM YacTH;
4.  OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.
TeopeTnyeckas 4acThb
[Ipu moctpoeHun rpaduka QYHKIMH HEOOXOAMMO TPOBECTH €€ MpeABapUTEIbHOE
UCCIIEIOBaHUE.
Anroput™ uccienoBanus GpyHKIuN

[E—

Haiitu obmacts onpenencHus D(y) u 00J1acTh JOMYCTUMBIX 3HAYCHUI Ey)
GyHKIHN.

HccnenoBaTth hyHKINIO HA Y€THOCTH, HEYETHOCTD, IEPUOTUIHOCTb.

Haiiti Touku nepeceyenuns rpaduka GpyHKINU ¢ OCIMH KOOPIUHAT.

Haiitu acumntoTsl rpaguka GyHKINN.

HccnenoBaTh (PyHKIIMIO HA MOHOTOHHOCTD U DKCTPEMYMBI .

Haiitu npomMeKyTKH BBIITYKIOCTH, BOTHYTOCTH M TOYKHU Teperuoa.

NownkwDd

[Toctpouts rpaduk GyHKIHH 110 pe3yIbTaTaM UCCIICTOBAHMS.

X
IIpumep . [IpoBecTu nosiHoe uccinenoBaHue QYHKIUU V= PR u

MOCTPOUTh €€ Trpaduk.
Pewenne.
1. O6nacte onpenenenust D f| GyHKIME — BCs 4MCIOBAs OCh, 33 MCKIIOYEHHEM TOYEK
x=—2ux=2,1e D|f|=[—00;=2]U(-2,;2]U(2 +x).
2. DyHKIUS HENEPHOANYECKas; UCCIIEyeM €€ Ha YeTHOCTh U HEYETHOCTb!
I S
fl=x| PRIy flx|
3. Haiinem Touku nepeceueHus rpaduka ¢ OCSIMUA KOOPJINHAT:
¢ oceio Oy rpaduk mepecekaercs mpu x=0, otkyma y=/(0/=0, T.e. M|0;0]-Touka
nepeceueHus ¢ ocbro Oy;

: X
¢ oceto Ox rpaduk nepecekaercs, ecmu f|x|=0, T.e. >=0, orkyna x=0. Takum o6paszom,

M (0, 0] - enMHCTBeHHAs TOUKA NepeceueH s rpauKa C OCIMH KOOPIMHAT.
3 3

4. Haiinem acumnToTsl rpaduka GyHkimn: — lim =+00, lim
x—>2—04—x x—>2+04—x

T.C. IpsAMas x =2- BEpTUKAJIbHAA aCUMIITOTA. OTCIO}Ia, B CUTy CUMMCTpPHH, CIICAYCET, UTO IpAMasi
Xx=-—2 - TaKxe BCpTUKAJIbHAA aCUMIITOTA.

PR

3
5 o flx L x
Haiiziem HakIOHHbBIE acUMITOTB: k= lim ~——= lim ——=—1,

X—+0 x X —+00 4—x

3
X

+x|=lim 4% =0
x—>+oo4—x

b= lim | f x| —kx|= lim

2
X—+00 X—+0 4—x
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T.€. IpsIMasi y =— X - HAKJIOHHAs! aCUMIITOTA MPUX — +00 (MpU X — — ). ['OpU30HTATBHBIX
aCUMIITOT (DYHKIIMS HE UMEET.
5. Haiinem wuHTEpBajibl MOHOTOHHOCTH W JKCTPEMYMbl (YHKIHMH, HCCIEAyS TEPBYIO
! 2 2 2
x| x (12—x)_x (2\/§—x)(2\/§+x)
2 - 22 2\2 ’
4—x (4 —X ) (4 —X )

IIPOU3BOIHYIO)Y =

Orcrofa BUHO, uto mpu x>0 (prc.17) byHKIMS NMeeT MaKCHMyM B Touke x=2+/3 (mpudem
f(2 \/§)=—3 V3=-52), BO3pacTaeT Ha 0;2)u [2,‘2\/§)H yObIBaeT Ha (2\/§;+oo).

W L
£z
% / 2 \ i
Puc.17
6. UToObI OmpeaeuTh MHTEPBAJbl BBIMYKJIOCTH U TOYKH IMEperuda, BHIYUCIMM BTOPYIO

MIPOU3BOIHYIO:

" 8x(12+x2)

X|=——————
(4 - x2)3
Ortcrozia sicHO, uTo mpux >0 (yHKIUA BbIIyKIa BBepX (T.e. f <0) Ha | 2+, x=0- TouKa
neperuoda.

7. YdauTeiBas HAKOIUICHHYIO WH(OpMaIHo, cTponM Trpaduk QyHkmuu npux >0, a 3aTem
CUMMETPUYHO OTpPa)kaeM ero OTHOCUTENILHO Hauana KoopauHat (puc. 18).
: ‘

y

S A

B
<
)| Rk

-
R Ry R —

o e o e e e e

IlpakTH4yeckas 4acTh
1. Mcenenyiite GpyHKIMIO U TOCTpOTE rpaduk: y=2x-3x>12x-1
2.WccieoBaTh GYHKITHIO Y =X*/X+1

KoHTpoJibHbIE BONPOCHI:
1) HasoBure cxemy ucciaenoBaHus GyHKINY;
2) Jlaifte ompeneneHue 00J1acTU ONpEIeTICHUsI 1 MHOKECTBA 3HaUYCHUN (DYHKITHH;
3) [aiite onpenenenue 4€THON U HEUETHON (PYHKIINY;
4) Kak HaiiTu Touku nepeceueHus rpapuka GyHKIUU C OCIMU KOOPAUHAT;
5) [aiite onpenenenue acCMMOTOTHI Tpaduka (pyHKIINH, HA30BUTE BU/IbI aCUMIITOT;
6) Ha3zoBute npusHaku Bo3pacTanus (yObIBaHUS) PyHKINU;
7) Ha3oBuTe yclI0BHsI CyIIECTBOBAHUS TOUEK IKCTpeMyMa (PYHKIIUY;
8) Kak HaliTu mpoMeXyTKHU BBITYKJIOCTU Ipaduka GpyHKINN;
9) Kak nHaiitu Touky nepern6a rpapuka GyHKIuu?
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Ilpakmuueckan paboma
Tema: «HaxoxaeHue HeonpeaeJeHHbIX HHTErPajoB MeTOI0M 3aMeHbI
nepeMeHHOM U M0 YaCTAM
He.]'[b: COBCPHICHCTBOBAHUC yMeHI/H\/JI HaxXOIuTb HCOIIPCACIICHHBIC MWHTCTPAJIbL
METOJIOM 3aMEHbl NEPEMEHHOM U MO YacTsIM, COBEPIICHCTBOBAHHE YMEHHI NMPOBEPATH
JeiicTBre HHTErpupoBanus AuddepeHnnpoBaHreM.

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

F(x) (a,b)

OyHKIUS , OIpelelieHHass Ha HHTepBaje , Ha3pIBaeTcs

7 (x) (a,b)

nepgeoobpasnou i GyHKIUN , OIIPEJICIICHHOM Ha TOM K€ UHTEPBAJIE , €CIIH

F'(x)=r).
F(x)

— mepBooOpazHast sl (PYHKIUU / (X), TO JroOas apyras

x) f(x) F(x)

D
nepB006pa3Ha5{ JJIsA (I)YHKLII/II/I OTJIMYacTCA OT Ha HCKOTOpPOC

o(x)=F(x)+C, e C— const
AS:

Heonpeoenennvim unmezpanrom ot (GyHKIUU Ha3bIBACTCSI COBOKYITHOCTH
BCEX MepBOOOpa3HBIX A dTol (pyHKumU. OO03HAYAETCs] HEOMpEeIeICHHBIN UHTErpal:

J‘f(x)dx =F(x)+C, e F'(x)=1(x), C — const.

Omnepanyst HaxOXJIEHUH NepBOOOpa3HOW sl JaHHOM (yHKIMM Ha3bIBaeTCs
unmezpuposanuem.  VIHTerpumpoBanme  sBiIsercss ~ oOpaTHOH — omepammed K
JuQdepeHIIMPOBAHUIO:

(frGds) =7 (o).

Jis mpoBEepKH MPAaBUIBHOCTH BBIOJHEHHOTO HWHTETPUPOBAHHUS HEOOXOJIUMO
npoauddepeHIUpoBaTh pe3yabTaT UHTETPUPOBAHUS U CPABHUTH MOJYYEHHYIO (DYHKIIUIO
C IIOJIBIHTErPAJIbHOM.

CBolicTBa HEONPEEIEHHOTO UHTETpaia:

N (J'f(x)dx) =1 (x); dj'f(x)dx = £ (x)dx;
| [aF G)=F (x)+C:

Ecnu

IOCTOAHHOC CliaracMocg, T. €.

2
; J7(f (x)dx =k f 'F (x)dx, k — const;
A J(f(x)+ 2(x))dx = jf(x)dx + J'g (x)dx.
Taonuua ocHo6HBIX UHMEZPATOB

deu =C; C =const; fdu =u+C;

1. 2.
o+l d

fu“du L C, a#-1; 3a. f—u =2Ju + C,

3. a+l Vu
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Jd—u :ln‘u| +C; fa”du =4 4 C;
4.7 u 5. na
] fe“du =e" +C; ; J'cosudu =sinu + C;
du
N jsinudu =- cosu +C; 0. jcoszu =tgu +C;
du .u
J‘ .dL; =- ctgu + C; fﬁ =arcsin— + C;
10. YSIn"u 11. a -u a
IL =Inju +vu’ +a’ |+ C; J“ﬂ Zlarctgz+C;
12. Vu® +a’ 13. w'+a’ a a
f—zdu - :Lln “WA ey fdu —Intg 2|+ C;
u -a  2a |\u+a sinu 2
14. 15.
du u T
=Inftg | —+—||+C;
6 fcosu & 2 4 . jtgudu =- ln‘cosu‘+C;

s fctgudu =In|sinu| + C.

Kaxxnas u3 mpuBeneHHBIX B Tabmuie GopMyIn crpaBe/UiiBa Ha MPOMEKYTKE, HE
coJieprKalleM TOYEK pa3pbiBa MOABIHTETpalbHON (yHKIMU. BhruncieHne uHTErpaioB ¢
WCIIOJIb30BAaHUEM TaOJHIIbI W OCHOBHBIX CBOWCTB HAa3bIBAIOT HEMOCPEICTBEHHBIM
MHTETPUPOBAHUEM.

Memoo 3amenvl nepemenHnol

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

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

rae Y _ ¢byHKuMs, oOpaTHast Cp(t)'
®opmyna (1) HaA3BIBaeTCS hopmynol 3amMeHbl nepeMeHHol B HEONpPeaeIeHHOM
UHTETpaJIe.
Aneopumm 3amenvl nepemeHHou:
1) Cesasath cTapylo IepeMEHHYI0 MHTErpMpOBaHMs X ¢ HOBOH mepemeHHO# ! ¢

IIOMOIIBIO 3aMCHBI * :Cp(f) .

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

IIEPEMEHHOM, MTOJICTABUB t =P ().
b
IIpumepl. IIponHTErpUpPOBATH NOAXOAAIIEN 3aMEHON IEPEMEHHOM.

a) fcos4xdx; 0) fegx”dx; 8) fx(Z- x?)’dx

Pewenue:
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t =4x P dbopmyna 7
a) fcos Axdx =|dt =(4x) =4dx| = fcostzt =2 fcostdt ={tabnuupl =
dy = % HUHTCTPaJioB

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 =
= dt HHTETrpaaoB
9
:let + C :legxi-l + C.
9 9
t=2- x? P . dopmyma 3
CU2NS g g (L 2N — —s|l_at| __ 1 s, _
8) fx(Z x7)dx =|dt =(2- x )d— 2xdx ﬁ [ > ] 5 Ji dt TaOJIUTBI
iy = _; HHTETpajaoB

6
=1 =L psc
26 12

Hnmeepupoeanue no uacmsam
H€K0m0pbl€ 8UObL UHmezcpajloes, 8bl4UCiIAEeEMblX NO YHACMAM

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

Ecnu mpousBonHble  (PyHKIHIA
crpaBeIMBa GopmyIa:

JUdV =UV - JVdU, 3)

Ha3bIBaeMasi hopmyiot UHMe2puposanusi N0 YacmsM.

HEIIPEPBIBHBI, TO

U(x)
B kauectBe OOBIUHO BHIOMPAIOT (PYHKIMIO, KOTOpas YIpOIIaeTcs Mpu
Qg epeHIMPOBaHUH.
Ilpumep 1IpouHTErpUPOBATH MO YACTSIM.
a) f(3x - 1)sin 2xdx; 6) j(l + 2x) In xdx.

Pewenue.



18

U =3x-1- dU =3dx
CcoS2x ‘cos2x
+

a) |(3x- 1)sin2xdx = =3x- 1)(-
) J3x-D A =sin2xdy 1 = S082x| TCX- DT

dx =

=- l(3x - I)cos2x +é 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 IJ'(1+2x)dx =x+x°

2
=Inx(x +x?)- f(l+x)dx =Inx(x+x?)- x- xz +C.

Bapuanr 1
Halitn HeonpeneneHHble HHTETPaIbl METOJIOM HENOCPEACTBEHHOTO MHTErpupoBanus (s Ne 1-
5).

J{Scosx- 3x? +l

d x8 = xs +.X4
X JJTC’X flor 37 - akix
' 3. '

1. 2.

J{ 12 + ! dx J' dx
4\ 08X 1= x 1+16x*

5.
Haiitu HeonpeneneHHbIe HHTETPaIbl METOAOM MOACTaHOBKH (11t Ne 6-8).
¥ f 12x* +5 '
- ——d
J(Sx 4 dx . 3x4 + Sx _ 3 .

1 2,

J(x +5)cos xdx

Haiitn HeonpeneneHHbI HHTETpal METOIOM UHTETPUPOBAHUS 10 YACTAM:

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

J‘[6sinx+4x3 - l
dx

X
1 1
+ dx T
J{l+x2 sin”x) f\/4-9x2 '
Haiitu HeonpeeneHHbIe HHTETPaIbl METOA0M MOACTAaHOBKHU (1171 Ne 6-8).
18x* - 3
—dx 7. x®
J(7x+5)4dx. f6x3 S3x+8 J'x e dx.

’ - 3x7 +2x°
dx [ [ 22 45k

X

. . J(x - 2)sin xdx
HaiiTi Heonpe1eIeHHbII HHTErpal METOI0M UHTETPUPOBAHUS 110 YACTSIM: )

IIpakTnyeckas padora



19

«Bprancnenue onpenenéHHoro naTErpana. [lnomany mmockux Guryp»
BapuanTt 1

f; (4x%* + x —3)dx

1. Beruucnurs onpeeeHHblii HHTerpai:
3

y [T(2x—1)%dx
2. BbruncnuTh onpeneneHHbli HHTErpajl METOA0M MOJICTAHOBKU: -2 .
3. Bbruncnute, npenBapuTenbHO ClIeNaB PUCYHOK, IUIOIMAAb (PUrypbl, OrpaHUYEHHOMN

= — A ) = "= iy = 2
AMHEASMU: | +4 =0 “ A=
y— 2 L) o
4. CKOpOCTh JBIKEHUSI TOYKH W3MEHSETCS IO 3aKOHY * =3 +1r+1 (m/c). Haittu
IyTh S, IPONUIeHHBIN TOUKOH 3a 10 ¢ OT Havana JBUKEHMUS.
Bapuanr 2
3

y T —x+4)dx

1. BbruncnuTh onpeneneHHbli HHTErpai: <o .
1

y ["@Bx+ D*dx
2. BbruncnuTh onpeneneHHbli HHTErpajl METOA0M MOJICTAHOBKU: -0 .
3. BbruucnuTh, npeaBapuTeNbHO CIeNIaB PUCYHOK, IUIONAAb (GUIyphl, OTpaHUYEHHON
vEmsvm: ¥ = X +1 v=0, x=-1, x=1 ‘
4. CKopocTh JBMKEHHMSI TOYKH M3MEHSETCSl 1O 3aKoHy ¥ = 9r" — & (m/c). Haiitu

MyTh S, MPOMIEHHBIN TOUKOU 32 YETBEPTYIO CEKYHIY.

IIpakTH4yeckoe 3aHsATHE
Tema: [lelicTBus Ha1 MaTpHUIIAMU.

Hesb: popMHUpOBaTH HABBIKM BBHIOJIHEHUS OINEpPAllUil HAJ MaTPULAMU: CIIOKEHHUE, BEIYUTAHUE,
YMHOKE€HUE MATPULIbl HA YKCII0, TPOU3BEICHUE MATPHII.
TpeOoBaHus K BHINOJIHECHHIO IPAKTHYECKOI padoThI:

1. OdopmuTth 3agaHus B TETPAIU AJIs IPAKTHUYECKUX PaboT.

2. BbINOIHUTE UHIMBUAYAIBHYIO padoTy .

3. OTBeTUTh HA KOHTPOJIHLHBIE BOIIPOCHI

Conep:xaHue NpaKTHYeCKOH padoThbI.
1. BbInmosiHeHHe 3aJaHUIi
Ynpasxcnenua k npakmuueckomy 3anamuio:

1 3
112
A=|-1 2|, B= ,
3 45
0 4
-2 0 301
c=| 5 6|, D=|-7 0|
-3 7 25

1. JlaHbl MATPHUBI:
MOo3KHO 1u CIIOKUTh MaTpully A: ¢ MaTpuuei B; ¢ marpuueil C; ¢ Matpuuei D?
Pewenue:Matpuily A HeNb3s CIOXKUTH C MaTPHIIEH B, Tak Kak MaTpulia 4 UMeeT
pasmepsl 3*2 | martpuna B - pazmepsl 2% 3, a CKIIaabIBaTh MOKHO TOJNBKO MATPHITBI
OJIMHAKOBBIX pa3MepoB. Martpuiibl 4 1 C UMEIOT OAMHAKOBBIE pa3Mephl, TOITOMY UX
MO>KHO CKJIaJIbIBaTh.
Martpuupl 4 1 D UMEIOT 0OAMHAKOBBIE pa3MepBbI, CIEJ0BATEIBHO, UX MOYKHO CKJIaJbIBATh.

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

, .
. - - 4
2. Haiitu A+B , ecan 5 6 3 3 5
Pewenue:Tak xak MaTpULIbl UMEIOT OJJUHAKOBBIN pa3Mep, TO UX MOXKHO CKJIaAbiBaTh. [Ipu
CJIOKCHUH MAaTpHLl HAAO CIOKHUTH 3JICMCHTEBI, CTOAINEC HA OAMHAKOBBIX MCCTax, T.C.
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-1 0 -2 1 7 2 —1+1 0+7 -2+
A+ B= 4+ =
-5 6 -3 3 4 5 -5+3 6+4 -3+

3. JlaHo:
2 5 4 -1 _6
A={6 3 0 11| —34=|-18
7 8 1 -3 =21

Haiitu: -34.

}

-15
-9
~24

[

0o 70
-2 10 2
-12 3

0 -33|
-3 9

Jli1st TOrO, YTOOBI -3 YMHOXHTD Ha MAaTPULLy 4 HYKHO KaXKJbIi 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 BHINIOJIHEHUE 32IaHUI CTyIeHTaAMU.
. Haiingure cymmy mMatpun ¢” u e'*.

-

o4 TYE s an
15 &6 203 —1 2

2.BBIYKMCIUTE IPOU3BEIEHHUE MATDHIL: ™ ~ <
302 1
2 1 —130 7 —5!
3.BpIMuCINATE MPOU3BENCHNE MATPHLL: 61 - 35? )
3 2 AT
‘0 7 -5 1
4.BBIYUCIUTH TPOU3BEACHHE MATPHIL: 5 —3 AT .
SEDY
—7 O 5 3% :
) B
-2

5.BBIYMCIUTD POU3BEICHUE MATPULL: ~ A

8 1 35D -3 —5;

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

,{2x—y+2z:_3;{x+2y_Z:4’.
2) 3) {ZX_J/"'Z:Z;{3x+2y+22:—2,-

3)
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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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IIpakTnueckas 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 BOIIpOCOB, BXOSIIUX B 3a4€T C OLICHKOWIIHOHHBIC OMJIETHI, CTYACHT
noarotomi 50. KakoBa BEeposSTHOCTH TOTO, YTO B3ATHIN Hay/1auy CTYJICHTOM OHUJIET,
coziepKaluii 2 Borpoca, OyAeT 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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IIpakTnyeckas padora

«CocTaBlieHHe CTaTUCTUYECKOTO pacrpeeneHus BeIOopku. [locTpoeHne ructorpaMmMel 1
MOJIMTOHA YaCTOT
Lens O600uMTH 3HAHUS 110 00padoTKe HH(pOPMAIHH, TT0 paboTe ¢ AUarpaMMaMu U rpadukaMu.

OOpa3ser1 BBINOIHEHUS 3a/1aHUS

Jlanbl pe3ynbTathl TECTa o Marematuke: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 mony, cpennee apudpmerndeckoe, pa3max U MOCTPOUTH TTOJUTOH M THCTOTPaMMa.

Xi 2 3 5 6 7 8 9 10 Bceero
m; 5 3 2 11 9 4 5 1 40
HNurepBan [2-4] (4-6] (6-8] (8-10] Bcero
m; 8 13 13 6 40
Wi 0,2 0,33 0,33 0,14 1

Mona = 6, Cpennsist apupmernyeckass = 6, 125, Pazmax = 8

[2-4]

(a-6]

(681

(8-10]

1 BapuaHT

B pa3zHbie Mecs1bl UIATHBIMU YCIYTaMy OpPraHU3alliid BOCIIOJIb30BAIUCH 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; 221ThIC.pYO.

l.
2.
3.
4.

5.
6.

ITocTponTh BaprallMOHHBIN U HHTEPBAJIBHBIN PSIBL.
Omnpenenure cpenHuit 3apaboTOK opraHu3anuu (cpeanss apupmeTndeckas).
Kakyro cymmy opranuszanus 3apadarteiBaiia yaiie Bcero?(Moga)

KakoBa pa3zHuia Mexay cambiM OOJBIIUM U CaMbIM MAaJCHBKHUM MOCTYIUICHHEM
Ha cyeT opranmu3zanuu? (Pa3zmax)
Kakas cymMma nonyueHa B cepeiiHe BpeMeHHOro rmpoMexyTka? (Meauana)
ITocTponTh rUCTOrpaMMy M MOJUIOH YaCTOT.

2BapHAHT
Otnen KaapoB TOMYyYMJI 3allpoc Ha HCCJIEJAOBAHHE BO3PACTHBIX OCOOCHHOCTEH

KOJUIEKTHBAa. B pe3ynbrare npocMOTpa JIMYHBIX [J€J1 B IPOU3BOJIBHOM IMOPSAJKE IOJYy4YEH
pesynbTart: 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.

l. ITocTponTh BaprallMOHHBIN U HHTEPBAJIBHBIN PSIBL.

2. Onpenenutb  CpeIHUM  BO3pacT  COTPYAHMKOB  OpraHu3alu  (CpemHss
apudmernyeckas).

3. OnpenenuTs BO3pacTHYIO pa3HUIly B JaHHOM KoJuiekTuBe?(Pa3max)

4. CoTpyAHHMKH KaKOTo BO3pacTa COCTaBISIOT O0bIIy0 YacTh KoyiektuBa? (Moaa)

3. VYkaxuTe cepelMHHOE Bo3pacTHoe 3HaueHue? (Meaunana)

6. [TocTpouts rucTorpaMmMy U MOJUTOH YaCTOT.

IIpakTnyeckas padora
Tema: «/leficTBus HaJ KOMIUIEKCHBIMU YHCIIaMU B ajireOpandeckoit popme»
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Lean pa6oTel: HAYYUTHCS BBITIOJIHSATE JeMCTBUS HAJl KOMIIEKCHBIMH UHCJIaMH B
ajire6panueckot GpopmMe, pelraTh KBajpaTHHIE YPaBHEHUSI C OTPHUIlATeJIbHBIM
TUCKPUMUHAHTOM.

Kpartkue TeopeTrnyeckue cBeIeHUsI.

Komnnexcnvie uucna - uucna suna Z = a + ib, rne a,b — BeIlleCTBEHHEBIE YNCJIA, ai =
V=1 - muumas eounuya (*=—1). MHOXeCTBO KOMIUTEKCHBIX 4rcen o6o3Hauaercs C.

JlelicTBUTENIbHBIC YHCIIa a¢ W b KOMIUIEKCHOro umcina Z = a + ib, Ha3pIBalOTCS
OelicmeumenbHol U MHUMOU yYacmvlo 4Yuciaa z U 0003HAYAKOTCS, COOTBETCTBEHHO, Rez=x W
Imz=y.

JIBa KOMIUIEKCHBIX YuClia z;=a + ib U z;=c + id Ha3bIBAIOTCSA pPAGHHIMU B TOM U TOJBKO
TOM ciIy4ae, eciim a = ¢, b =d.
3anuch Z=a + ib Ha3BIBAIOT aeebOpauteckoll popmot KOMILIEKCHOTO YUCIA Z.
Yucna Z=a + ib u Z=a — ib Ha3BIBAIOT KOMNIEKCHO CONPSIICEHHBIML.

T'eomempuyeckoe npedcmasnenue KOMNIEKCHO20 YUCLA o

Ecau  paccMoTpeTh IUIOCKOCTH € MPSIMOYTIOJIBHOM — CUCTEMOM ® _
KOOp/IMHAT, TO IHOOOMY KOMIUIGKCHOMY 4YHCIy z = a + ib MOXHO P 2 ehlg
CONOCTaBUTh TOYKY HAa OTOH IUIOCKOCTM C COOTBETCTBYIOLIMMHU g
KoopauHatamu (a;b), u paamyc-BekTop R KOMIUIEKCHOro uucna, T.€. P .

BEKTOp, COCJMHSIONIMH HAYal0 KOOPAMHAT C TOYKOH Ha IUIOCKOCTH, f 7
cooTBeTCTBYtOIIeH uuciy (puc. 1). JlaHHasg TIUIOCKOCTh Ha3bIBACTCS
KOMIUTEKCHOU. J[eMCTBUTENbHBIC YMCIIa PACIIONaraloTcsi Ha TOPU3OHTAIBHOM (BEIIECTBEHHOM)
OCH, MHUMBIE YaCTH — Ha BEPTUKAIBHON (MHIUMOI1) OCH.

R=|z|=Vd’+b> - M0Oynb Komniexcno2o uucia - PAacCTOSHME OT HAYana KOOPJAMHAT IO

COOTBETCTBYIOIIEH TOYKH KOMIUIEKCHOW IiockocTH. [lompocTty roBops, modyas — smo Onuxa
paanyc-BeKTopa.

b
1gp=—,rae @- apeymeHm KOMNIEeKCHOo20 4ucida.
a

JelicTBUS HAJl KOMILJIEKCHBIMHU YUCJIaMU B ajiredpaudeckoii ¢gopme.

Cnoorcenue: Z, + Z, = (atib)+(ctid) = (a+c) + (b+d)i.
Buruumanue: Z, - Z> = (a+ib)-(ctid) = (a-c) + (b-d)i.
Ymnooicenue: Z, - Z, = (a+ib)(ctid)=(ac — bd)+(ad + cb)i.
‘ é_aﬂ'b_(a+ib)(c—id)_(a+ib)(c—id)
Henenue. Z, c+id |c+idllc—id)  +d
Ymnoocenue na conpsiocennoe: Z - Z=(a + bi)(a -bi)=a’ -bi’=a’ - b>(-1) =a’ + b’ —

KBaJpaT CyMMBI

IIpumepsl penreHus 3a1a4:
IIpumep 1. BoimonHuTh AEWCTBUS HAJ KOMIUIEKCHBIMU YHCIIAMU, MPEACTaBUB pPe3yJbTaT B
anredpanydeckoit popme:
Z] = 4+ 51, Zz = 6_91
Pewenue: 1)7Z,+ Z,=(4+ 5i) + (6-9i)=4+6+5i -9i.= 10— 4i
2)Z, - Z, = (4+ 5i) - (6-91)=4-6+5i +9i.= -2 + 14i
3) Zy -Z> = (4+5i)(6— 9i)= 24 —36i + 30i— 45i*= 24 -6i - 45-(-1) = 69 -6i.

4)

2 _ 4+5i:(4+5i)[6+9i):24+36i+30i+45i2:—21+66i:—21+66i:—3+22i:—_3+&

z, 6-9i [6—9i|l6+9i] 67+9’ 36+81 117 39 39 39
. . .z _—3,22i
OtBer: Z, + Z; :]0—4l, Zi-2,=-2+ ]41, Z,7,=69 —6l, — =gt
z, 39 39

IIpumep 2. PackpbITh CKOOKH, UCIIONIB3YS (POPMYIIBI COKPALIEHHOT'O YMHOXEHHUS:
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1) (2+ 3i)? = 2° + 2:2:3i + (3i)* = 4 +12i + 9-(-1) = -5+12i,
2) (5+4i)(5 - 4i)= 5 -4°1°= 25 - 16+(-1) = 25 + 16 =4,

3) (3-5i)? = 3% - 2-3-5i + (-5i)* = 9 - 30i + 25(-1) = -16- 30i. P
IIpumep 3. M300pa3umM Ha KOMIUIEKCHOM IIIOCKOCTH YUCIIA iga
21:2+i; 22:31, S N
Z3:-3+2i; Z4:—1—i. i 1F----< ,‘21
KouTtpoJbHbie BOnpochl. a2 A !
1. JlaiiTe onpezaeneHne KOMIUIEKCHOTO YHCIA. o § oo
2. Kakwue yncia Ha3bIBatOTCS KOMILIEKCHO — COTIPSKEHHBIMU ? &
3. Kakue KOMIUIEKCHbIE YK CIIa Ha3bIBAKOTCS PAaBHBIMU?
4. Kax BBIYHCIUTH MOJYJIb KOMIUIEKCHOTO Ynciia’?
5. Kaxk npousBoasTcs neHCTBUS HaJ KOMIUIEKCHBIMU YHCIIaMU B anrebpandeckoit hopme?
3anaHus AJ151 CAMOCTOSITE/ILHOTO pellleHu sl
Bapuanm 1 | Bapuanm 2 | Bapuanm 3 | Bapuanm 4
1. 300pa3uTte Ha MIIOCKOCTH 3aJJaHHbIC KOMIUICKCHBIC YHCTIA!
Zl = 41 Zz Zl= -51 Zl= -51 Zl= -51 Zz= 4
:3+i Zzz4+i Zzz4+i +i
Z3= - 4 +31 Z3= -7+ 2i Z4= Z3= -7 + 2i Z3= -7+ 2i Z4= -3
Z~=-2-51 -3 - 61 Z,=-3-61 — 61
2 . Beruncaure Mo1ysib KOMIUIEKCHOTO YHCJIa
Z=3+4i | Z=8+6i | Z=-1+3i |

3. HpOI/I3Be,[[I/ITe CJIOXKCHHC N BEIYMTAHHEC KOMIIJICKCHBIX YHCCII.

Zl = (3 + 51) , Zz = Zl = (3 — 21), Zz = Zl = (4 + 21), Zz = Zl = (— 2 + 31), Zz =
(7 —2i) (5+3i) (= 3+ 2i). (7 —2i)
4. BEINOJIHUTE IEUCTBUE HAJl KOMIUIEKCHBEIMHU YHCIIAMU:
a) (2+3i)(5-70), a) (3 +2i)(1 + 3i0), a) (—2 + 303 + 5i), a) (6 +4i)(5 + 20),
0) (3 +2i)(3 - 2i), 0) (7 — 6i)(7 + 6i), 0) (4 + 3i)(4 - 3i0), 0) (2 - 50)(2 + 50),
B) (3 + 5i)’, B) (2 - 7i)%, B) (4 + 2i)’, B) (3 - 2i)%,
r) 2+3;] ) 3+5i F)2—31' ) 6+2i
5-7i 24+6i° 5+2i° 3-7i°
5. Pemnre ypaBHeHus:
X —4x+13=0. | 25x*+x+1=0.. x* + 3x + 4=0 4x* —20x +26=0

IIpakTnyeckas padora
Tema: «/leficTBHs HaJl KOMIUIEKCHBIMH YMCJIaMU B TPUTOHOMETPUUYECKON U ITOKA3aTEIbHON
bopme»

Ileap paGorbi: HAYUYUTHCSI IIEPEBOSUTH KOMILIEKCHBIE YMCJIa U BBIIIOJIHATH
NeNCcTBUS HaJ, KOMIUIEKCHBIMH YHC/IaMU B TPUTOHOMETPUYECKOU U
II0KasaTeJbHOM popMax.

Kpartkmue Teoperudeckne cBeieHU.
J71st BCSIKOTO KOMILIEKCHOTO YKCTia z = a + ib crpaBeyIuBO PaBEHCTBO:
z=R(cosp+ ising) Ha3BIBAIOT MPULOHOMEMPUUECKOU POPMOL KOMNIEKCHO20 YUC/d,
z = Re" — Ha3BIBAIOT HOKA3GMENbHOLL GPOpMOTl KOMNIEKCHO20 YUCIA
3necb R=|z|=Va’+b> - moOyamb Kommuekcnoeo uucia - PaccTOSHME OT Hadana

KOOPJIMHAT JI0 COOTBETCTBYIOHIEH TOYKHM KOMIUIEKCHOM TUIOCKOCTH.
M
[Tormpocty ToBOPS, MOOY/IbL — 5MO OnuHA PATAYC-BEKTOPA. B 1 a+bi
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Yron ¢ MCXKOY MTOJIOKHUTEIILHOM IMOJIYOCBIO ﬂeﬁCTBHTGHBHOﬁ OCH U panycC-BCKTOPOM,
MPOBCACHHBIM H3 Ha4dajla KOOpPAWHAT K COOTBGTCTB}’IOHIeﬁ TOYKEC, HA3bIBACTCA apcymeHnom

b
KOMNAEKCHO20 YUCl1a - ¢ =arctg —,
a

Jlelicmeusa Ha0 KOMNJIEKCHBIMU YUCTAMU 8 MPUZOHOMEMPUUECKOU (hopme.

B mpuzonomempuueckoii gpopme B nokazamensnoii gpopme
z; =Ri(cos@,; + ising,), z> =R>(cosg, + ising;) Zi=R, ", Z,=R,e'"”
YMHoKeHne Z, - Z> = R Rx(cos(p,+¢;) + isin(p,+¢)). Z:Z:= R,R, ot
Henenune z, R Zy _Ry oy
5 R Z, RS

Bo3Benenme | z" =R’(cos ng + isin ng) - popmyna Myaspa Z'=R "
B CTeNeHb

N3Baevenn o _n p+2nk . . @+2mk _ p+2mk
e KOpHs Z,(—\E—\/ﬁ Cosin +zsmT , k= _\/‘ \/Ee( ),
0,12...n-1 k=012..n-1

IIpumeps! pemrenus 3agay:
Mpumep. A) IlpexcraButs umcma z; = 1—+3i, 22:3+\/§ [ B TPUTOHOMETPUYECKOU U
nokaszarejabHOH Gopme,

B) BeIUHCINTE B TpUTOHOMETpUYECKOil popme: 1) z,-z,; 2) 3) z5; 4) \/>

Pewenue: A). Ilomydyum TpPUrOHOMETPUUYECKYIO U HOKa3aTeJILHyIO dopmy z;, = 1—+/31,
1) Haiinem monyns uncna - R, =+ 12+( V3 )2: V4=2, 2) Haiinem aprymenr uucna -

@, =arctg — :—arctg\/gz_Tn,
3) 3amuIiem K.4. B TpHFOHOMeTqueCKoﬁ Y TIOKa3aTeNbHOI Qopme:
z1=1-+3i=2|cos +isin| —~ 2e(T).
3 3
=2+2i,
1) RZ:\/32+(\/§)2:\/E:2 V3 - MoJyIb unCHa,
T
2) p,=arctg| —— 3 g - aQpryMEHT 4Yucia

3) 3anMiIeM K.4. B TPUTOHOMETPUYECKOH U MoKa3aTeIbHON dopme:

22:3+\/§i:2\/§(cos%+isin% =2e¢®

b) IIpousBenenue:

Z1zy=2" 23| cos 42 \tisin T+g 4\/7(005 +isin _67[)):[,
43 cosz—zszn— 4\/7(\/_—1'%):6—2\/51'.

I—IaCTHOG'

it cos r.r +isin| — ——) :L cos(_ +isin _n) =

z, 2\f 6 6 NE] 2

V3

cosz—isinl =
3 2

2
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Bo3BencHUE B CTENICHb:

=23
vﬁ

Sn

COS 22 yisin>Z
6

=288
v3 6

=¢

cos Z+isinZ
6 6

(2 \/7) (cos?ﬂsm%

2883

I/IBBHC‘-IGHI/IC 13 10/ 3HaKa KOPHA:

=432=144i.

:§E+2nk 1§3+2nk
\/Z = \5 CoS > +isin ’

IIp k=0: z,=V2|cos — \+isin %))Z\/E cos%—isin% Zﬁ(g—li)zg—%i;
ITp k=1:
— 7 -7
—+2z —+27
=2 cos 3T +isin 3T =2 c055?+zsm%r =\/§( _f+—z = _;/E+Qi:—zo
3agaHus 17151 CAaMOCTOSITEIbHOTO PeleHust
1. M300pa3uTh KOMIUIEKCHBIE YMCIa HA KOMIUIEKCHON TUIOCKOCTH.
2. Omnpenenuts AJMHY U apTyMEHT KaKO0r0 KOMIUIEKCHOTO YHCIIA.
3. IlpencraBuTh NaHHBIE KOMIUIEKCHBIE YUCIIA B TPUTOHOMETPUYECKON U TIOKA3aTEIbHON
dopme.
4. Bsluuciauts B TpHFOHOMeTthIeCKOﬁ U TIOKa3aTesIbHOH Gopmax:
D) zrzs; 2)—— 3) z); 4z,
)
Bapuanm 1 Bapuanm 2 Bapuanm 3 Bapuanm 4
Z,=2-2i; Z= Z=2\3+2i; Z~= |Z=1-i; Zr~ V2 V2.
. . . ZI = —— — l Z2:
— 3+ 3+34/3i —2-2i 2 2
V3,1
2 2

4 KOHTPOJIbHO-OLEHOYHbIE MATEPUAJIBL
JJIA ITIPOMEXKYTOYHOU ATTECTALIMA 11O YYEBHOU
JANCIHUIIJIMHE <MATEMATHUKA»

[Ipenmerom OLIEHKM SBISIOTCS YMEHUS W 3HaHMs, oO0mMe M NpodecCHOHaIbHbIE
komrnereHIMU. O1eHKa OCBOSHMS ITPeyCMaTpUBAET Oug.3auem.
1. YcnoBus npoBeaeHUsl —yCTHas U MHCbMEHHas (popma.
2 BpeMs BbINOJIHEHUS 3a4aHUs — 45 MUHYT.

IIpumepHbIi NepevyeHb 3aaHui
7 Sx
1+—

3x

lim
1. Berumciuts npegen
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11.

12.
13.

14.

15.

16.
17.
18.

19.

20.

21.

22.
23.
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2. BprauciauTh npenessr:

. Sxt- x4l . X +2x . x*-4
lim————— lim——— lim——
a) " 2xT4x ;g) v x -4 ) ex +2x

lim sinl7x
3. Boruncauts npegen <0 sinSx

lim sin 5x
4. Beuucnuts npegen * 0 3x

lim 3x% +x

2

5. Brerumcnuts npenen =0 x7 - 2x

limxz - 10x +16
6. Bobrumcmuts npegen *8 X 8

f) =2

7. HWccnenoBath QyHKITHIO x-6 ma HETMPEPHIBHOCTH B TOUKE X, =6

(x) =3x% - x°

HccnenoBath QyHKIHIO f U TIOCTPOUTH €€ TpaduK.

Brruucnuts 3HaueHne IpOU3BOAHON CIAEAYIOMMX (GYHKIMN B TOUKE Yo =
2) f(x) =8x" - Inx. ) f(x) =x" +5x

=(x4 - 5x° + x)7

_11x-8

y —_
Haiitu npousBoanyto GyHKIUU 2x+4
8

Haiitu npoussoanyio GyHKmu »

_ 2x°-
HaiiTi npon3Boanyo ¢pyskmun ~ — €

=1r1(8x4 - 3x? +2)_
‘.4- x> +x?-2x

Haiitu HeonpeneneHHbIN UHTETpal J X

Haitti mponsBoanyo GyHKImn

dx

2 X
. . L |x et dx
Haiitu HeonpeieieHHbBII HHTETPaI METOIOM 3aMEHbBI TIEPEMEHHOM f .

4
. . . J(6x +11) dx
Haiitu HeonpeneneHHbIi HHTETPa METOIOM 3aMEHBI TIEPEMEHHOM .

J'cos(6x - Ddx

Haiitn HeonpeneneHHbIN HHTETPaI METOIOM 3aMEHbI IEPEMEHHOMN
: 6
Haiitn HeonpeneeHHbIN UHTETPa METOIOM 3aMEHbI IEPEMEHHOMN Jé e -cosxdx.
3
f(5x+1)dx
Beruucnurs onpezeneHssii uarerpain ©
1
f(x- S)xdx
Beruucnurs onpeneneHssii narerpain © .
2933 4t
fz—zdx
BberuncnuTs onpenencHHbi uHTerpan ° o .
2 30 -1 0 3
A=-2 1 8| B=|2 4 1
2 4 3 1 3 0

Haittn matpuny C=34+B, ecnu , .
Pemmuth cucteMy NTMHEHHBIX ypaBHEHUN METOI0M OOpPaTHOM MaTpPHUIIBL.
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25.

26.

27.

28.
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Pemuth cucremy nuHeHbIX ypaBHeHUH o ¢popmynam Kpamepa.
Pemnte cucreMy JIMHEMHBIX YpaBHEHMM MeTOI0M ['aycca.

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

x, +4x, - x; =7,

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

—g,2 .
CKOpPOCTh JBHJKEHHS TOUKM H3MEHSeTCs 1o 3akomy V =>¢ +41+2 (w/c). Haiitu nyts s,
MPONJEHHBINA TOYKOM 3a 4 ¢ OT Hayaja JBUKCHUSI.

2
BhIumcINTh 00hEM Te/Ia, HOMyYEHHOrO OT BPAlIeHHs (UIYphI, OTPAHUYCHHON THHUSIMH ~ |

y =0

x =1 x=3 pokpyr ocu Ox.

2 _ _ _
Brraucnuts miiomans GUrypsl, orpaHiYeHHON JIMHUSIMHU y=x , Y _O, X —1, x =2
IIkana oueHkn 00pa3oBaTeIbHBIX T0CTHKEHHU I

ITpornieHT pe3yabTaTUBHOCTH OueHKa ypoBHs MOATOTOBKH
(IpaBUIIBHBIX OTBETOB) 6as (OTMeTKa) BEPOATBHBINA aHAJIOT
90 + 100 5 OTIINYHO
75 + 89 4 XOpOIIO
51+74 3 YIOBJIETBOPUTEIHHO
menee 50 2 HEYIOBJIETBOPUTEIILHO

Bonpocs! pi 3auera

ol e

10.
1.

Marpuiibl, 1€HCTBUS HAl MATPHUIIAMH.

Omnpenenurenu 1-ro, 2-ro, 3-ro nopsakos. IIpaBuiio TpeyroabHUKOB.

OOpaTHas Marpumia. AJTOPATM HAXOXJICHUS 00paTHON MaTPHIIBI.

Panr marpuubl. AIrOpUTM BBIYMCIIEHUS paHra MaTPULBI C IOMOILIBIO 3JIEMEHTapHBIX
peoOpa3oBaHUM.

CucremMa nuHeHHBIX ypaBHeHHH. Merton obOpatHoil matpuubsl. ®opmynsl Kpamepa.
Meron lNaycca.

[Tpenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O Ipeenax.

[Mpenen ¢yHKIMM TIpH X, CTpeMSIIEMCS K OECKOHEUHOCTH. 3amedaTelbHbIE TpPEeeIbl.
Yucio e.

HenpepbIBHOCTh ()YHKIIMK B TOUKE M HA MPOMEXYTKe. ToUka HEMPEepHIBHOCTH (DYHKITHH.
Touxka pa3peiBa ¢pyHkuuu. CBoiicTBa HenpepbIBHbIX (pyHKIMH. [Ipuparienue aprymeHTa.
[Tpupamenue GyHKIUY.

[TpousBognas  ¢yuknuu. Juddepenunan Qynkuuu. ['eomMeTpudeckuii  cMbICI
IIPOU3BOAHON. MeXaHNYECKUHA CMBICI IIPOU3BOIHOM.

Tabnuna npousBoanbix. [lonstue cnoxuHol ¢yHkiuu. [IponsBoaHas clioxHON QyHKITUH.
Cxema wuccrenoBanus ¢yHkuuu. OOnacte onpexneneHus (yHKuH. MHOXECTBO
3HaYeHUuH (yHKIMU. YeTHOCTh M HeueTHOCTh (GyHkuuu. Hymu ¢ynkuuu. IlpomexyTku
3HAKOMOCTOSIHCTBA ~ (yHKIMU. Bospacranme u yObBaHMe (QYHKUIWH, TPaBUIO
HaXOXXJEHHUS MPOMEKYTKOB MOHOTOHHOCTH. TOUKM 3KCTpeMyMa (YyHKIUH, HpPaBUIO
HAXOXKICHHUS YKCTPEMYMOB (DYHKITHH.
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13.

14.
15.

16.
17.
18.

19.
20.
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. [IpousBogHbBIE BBICHIMX MOPAAKOB. @DHUINYECKHII CMBICT BTOPOW MPOU3BOIHOM.

HccnenoBanue pyHKINY € TOMOIIBIO BTOPOH TPOU3BOJHOM.

ITepBooOpaznas. Heomnpenenenusiit uaTerpai. OCHOBHBIE CBONCTBA HEOIPEEIEHHOTIO
MHTErpaa.

Tabnuua HeonpeaeIeHHbIX HHTErPaJIOB.

Meroasl HHTETPUPOBAHUS: METOJ HEMOCPEACTBEHHOIO MHTETPUPOBAHMS; METOJI 3aMEHBI
HepeMEHHOH (METO/ OICTAHOBKHU); METOJI MHTEIPUPOBAHUS 10 YACTAM.

Omnpenenennblii nHTerpan. IloHsTne uHTErpaibHON cymMmBbl. JlocTarodyHoe YycioBHE
CYILIIECTBOBaHMsI ONPE/IECICHHOr0 HHTErpaja (MHTErpupyeMOCTH QyHKIMH).

OCHOBHBIE ~ CBOWCTBA  OIpPEJECIIEHHOrO  HMHTerpana. ['eoMeTpuuYecKuil  CMBICI
OIPEEIIEHHOr0 HHTErpaa.

MeTo/1p1 BBIYHMCIEHUS OIIpeieIeHHbIX nHTerpanoB. @opmyna HeroTona-JleliOHuna.
['eomerpuueckue u puU3NUECKre MPUIOKEHUS ONPEIEICHHOTO MHTEerpaa.

@YHKIMN HECKOJIBKHUX NTEPEMEHHBIX. HacTHBIE IPOU3BOIHBIE.

33.IlonsATHE COOBITUS M BEPOSATHOCTU COOBITHS. [lOCTOBEPHBIE M HEBO3MOXKHBIE COOBITHSL.
Knaccnueckoe onpezeneHre BEpOSTHOCTH.

34.Teopema cioxeHuUs! BeposITHOCTEH. TeopemMa yMHOKEHUS BEpOSATHOCTEH.

35.Cnyuaiinas BeanuuHa. J[MCKpeTHas M HENpepbIBHAs Cy4aiiHble BETMYMHBI. 3aKOH
pacnpezeneHus AMCKPETHOM Cciy4ailHOW BEJIMYHHBI.

36. MaremaTnueckoe 0KUJaHUE TUCKPETHOM CIly4aiiHOM BeNMYMHbL. Jlucnepcust ciayyaitHOU
BennurHbl. CpesiHee KBaApaTUUHOE CITy4yaifHOM BETUMYMHbI

1.Beramcauts npegen lim

S5x
1+L
X

4 3
5x —x

X— 0

$2x . x4

. +1 .
2 Beraucauts npegensi:a) lim —————; 6) lim )62—4; B) lim

3.Berancnuts npezen lim

4 Beraucauts npegen lim

xoo 22X +X xoo X — xo X2 X
sinl17x
x—0SInS x
sin 5 x
x—0 33X
3xi+x

5.Bbraucnuts npegen lim

6.Berancnuth npeaen lim

7.Mccnenosats dyukuuio f [ x|=

10X —2x
x*=10x+16
x—8 x_8 ’

Sx
G 1ia HEMPEPBIBHOCTH B TOUKE x,=6.
—

2 3
8 Uccnenosats Gpynxumio f(x|=3 x°— x° u mocTpouts ee rpaduk.
9.BBIUMCINTE 3HAUEHUE IPOU3BOJHOM ClieAyIoIuUX (yHKIU B Touke X,=4:

10.HaiiTn npousBoHy10 QyHKIMHA = ( x'-5x"+ x)

a) f(x)=8x2—lnx; 0) f(x)=x3+5x.

7

1x—8

1
11.HaiiTi npon3BoAHYI0 QYHKLIUHU Y = EYTVE

12 .Haiiti npou3sBoaHyro GyHKIHH = e’

x’-8

13.HaiiTi mpon3BoAHYI0 pyHKIUH y=In (8 xt=3x+ 2).

14.Haiitu HeonpeneNeHHbIN UHTErpaj

dx.

J* 4—x+x*—2x
X

o . o 2, X
15.HaiitTu HeonpeeIeHHbIM HHTErpal METOI0M 3aMEHBI IEPEMEHHOMN _[ x e’ dx.
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- o o 4
16.Haiitu HeonpeneNeHHbII UHTErpal METOI0M 3aMEHbI IEPEMEHHOM f |6 x+11)"dx.
17.HaiiTn HeonpeieIeHHbI UHTETPAll METOJIOM 3aMEHbI IEPEMEHHOM f cos(6x—1)dx.

3

18Bb1uMcauTh ONpeeeHHbIA HHTErpal f 5x+1)dx.

0
1

19.BeraucnuTs OnpeeseH bl HHTErpa f |x—5)xdx.
0

2 3, 4
o 2x +x
20.BpruucianTh onpeaeneHHblid HHTErpa f — dx.
0

21.CKOpOCTh JBHMKCHUS TOYKH M3MEHSETCS M0 3aKOHY v=57"+4¢+2 (M/c). Haiitn myTs s,

MPONEHHBIA TOYKOM 3a 4 ¢ OT Hayaja JBUKCHUSI.

22 .BpIMUCIUTh 00BEM Tella, MOIyYeHHOrO OT BpalleHusi (UTypbl, OrpaHMYCHHOHN JIMHUSAMH

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

23.BBIYMCIMTD MI0Ia1b GUIypPBbl, OFPaHUYEHHOM THHUAME y=x", y=0, x=1, x=2.
24.Pabounii 00CIIy’)KMBaeT TPU CTaHKA. BeposATHOCTH TOrO, YTO B TEUCHHE Yaca CTAHOK HE
TpeOyeT BHUMaHUs pabouero, paBHa s mepBoro cranka 0,9, mns Broporo — 0,8, ms
Tperbero -0,85. HailTu BepoOSTHOCTH TOTO, YTO B TE€YCHHE 4Yaca XOTS Obl OJMH CTAHOK
notpeOyeT BHUMaHusI pabodero?

25.Cayuaiinas BenuuuHa X pacnpeesieHa 0 3aKOHY

xi 0,5 1 1,5 2

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

Haiitu Marematuueckoe 0XKMIaHHUE CTyYallHOW BETUYUHBI X.
26 Cayuaiinas BenuyuHa X pacnpeesieHa o 3aKOHY
xi 1 3 4
pi 0,2 0,5 0,7
Haiitu nucniepcuto ciydaiiHON BEIUYUHBI X.

27]1ns  BBIOOpPKM, TIPEICTABICHHOW CTAaTUCTHYECKUM PSIIOM OMPEISIUTh CpeaHee
3HAUYEHHUE.

7 10 15 20 25
7
ni 4 6 4 2

28 17151 BBIOOPKH, MPEACTABICHHON CTATUCTHUECKUM PSIIOM ONPEACTUTH TUCIIEPCHIO.
Xi 15 16 18 19
ni 1 4 5 2

29.B marazus noctynuiao 30 HOBBIX TEJIEBU30POB, CPEAM KOTOPBIX 5 MMEIOT CKPBITHIE
nedextel. Haynauy otOupaercs oauH TeneBu3op Aisi npoBepku. KakoBa BeposSTHOCTH
TOTO, YTO OH HE UMEET CKPBITHIX J1e(heKTOB?

30./IBa paBHOCWJIBHBIX IIaXMaTUCTAa UTPAIOT B MIaxMaTbl. YTO BEpOSTHEE: BHIMTPATH JBE
MapTUU U3 YETHIPEX WIN TPU U3 IIECTH ( HUYbY BO BHUMaHUE HE IPUHUMAIOTCA)?

[IIkaa oreHKH 00pa30BaTEIBHBIX JOCTHKCHUM

IIpoueHT pe3yapTaTuBHOCTH OueHKa ypoBHs MOITOTOBKH

(MpaBUIIBLHBIX OTBETOB)

Oayut (oTMETKA) BepOaTHHBIN aHAJIOT
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90 + 100 5 OTIINYHO

75+ 89 4 XOPOILIO

51+ 74 3 YIOBJIETBOPUTEIBHO
menee 50 2 HEYIOBJIETBOPUTEIIBHO

Ouenka
TpeOoBanus Kk 3HAHUAM
3ayeTa
OneHka «OTIMYHO» BBICTABJIAETCS CTYAEHTY, €CIM OH INIyOOKO M IPOYHO
YCBOMJI TPOrPaMMHBIN MaTepuall, HCUEpPIbIBAIOLIIE, [TOCIIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro HU3JIaraeT, yMEeT TECHO YBS3bIBaTb TEOPHUIO C
MIPAKTUKOM, CBOOOJHO CIpaBiIsSe€TCS C 3aJadaMy, BOIPOCaMU M JAPYTUMU
«OMIUUHON

BUJAMU NPUMEHEHHUS 3HAHWM, [PUYEM HE 3aTPyAHSACTCS C OTBETOM IIPHU
BHUJIOM3MECHEHUH 3aJ]aHUH, UCIIOJIb3YyEeT B OTBETE MaTepraj MOHOTpapUIECKOM
JTUTEpaTyphl, TMPABUIHLHO OOOCHOBBIBAET MPHUHATOE pELICHHE, BIAACET
Pa3HOCTOPOHHUMU HAaBBIKAMH U IIPUEMAMHM BBITIOJIHEHUS MMPAKTUYECKUX 3a]1a4.

OHCHK& «XOpOouIO» BBICTABIIACTCA CTYACHTY, €CJIIM OH TBEPJA0 3HACT MaTCpHUal,
rpaMOTHO ¥ II0 CYHICCTBY MH3Jara€r €ro, HC JOIIyCKasA CYHNICCTBCHHBIX
«xopouto» HETOYHOCTEH B OTBETC Ha BOIIPOC, MPaBUJIBHO MNPUMCHACT TCOPCTUUCCKHC
MOJIOKCHUA IIpU PCIICHHUU [MPAKTUYCCKUX BOIIPOCOB U 3a4av, BJIAACCT
H€06XO)II/IMBIMH HaBbIKaAMM M IMTPUEMAaMU WX BBITTIOJTHCHUS.

OI.[CHKa «YAOBJICTBOPHUTCIIBHO» BBICTABJISICTCA CTYIACHTY, €CJIIM OH HMECT
3HaHUs TOJIBKO OCHOBHOT'O MaT€pualia, HO HC YCBOHII €TI0 z[eTaﬂeﬁ, AOITYCKacT
HCTOYHOCTH, HCAOCTATOYHO IIPAaBHUIILHLIC (I)OpMyJ'II/II)OBKI/I, HapyHUICHUA
JIOTHYCCKOU MOCJICOOBATCIIBHOCTU B HM3JIOKCHHUH MNPOrpaMMHOI0 Marcpuala,
HCIIBITBIBACT 3aTPYAHCHUSA IIPH BBIITIOJIHCHHUU IMPAKTUYCCKUX pa60T.

«y00871eme0
DPUMENbHOY

OneHKa «HEeyIOBIETBOPUTEIBHO» BBICTABIIACTCS CTYIECHTY, KOTOPBIA HE 3HAET
3HAYUTEIIBHOM YacTU IPOrpPaMMHOIO Marepuasna, JOIYyCKaeT CYLICCTBEHHBIE
OIMOKH, HEYBEPEeHHO, C  OOJBIIMMHU  3aTPYJHEHUSIMH  BBINOJIHSET
«Heydosems npakTuyeckue pabotbl. Kak mpaBuio, OllEHKa «HEYAOBJIETBOPUTEIHHOY
OpumenbHo» | ctaBUTCS CTYJEHTaM, KOTOpPble HE MOTYT WPOJOJDKATH 0O0ydeHue 0e3
JIOTIOJIHUTEIIBHBIX 3aHATUH 110 COOTBETCTBYIOLIEH AUCLIUIUIMHE.
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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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