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1 BBEJEHUE

BaxHylo uacTb TeOpeTHYeCKOM M HpPOQECCHOHATBHOM MPAKTHUECKOW IMOATrOTOBKU
00y4aroImuxcst COCTABIISIIOT MPAKTUYECKHE 3aHSATHS.

CocraB U cofepkaHue NMPAKTUYECKUX 3aHATUN HampasieHbl Ha peanusannio denepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEAHETO IPOPECCHOHATLHOTO 00Pa30BaHUsL.

Benymell augakTHUecKod 1IN0 IPAKTUYECKUX 3aHATUH  sBiseTcs (HOpMUpPOBaHHE
y4eOHBIX TNPAKTUYECKUX YMEHHH (YMEHHMH pemarh 3aJa4d 10 MaTeMaTHKE)HEOOXOAMMBIX B
nocienyromel yaeoHo# 1esITeIbHOCTH.

B cootBerctBMM ¢ paboueil mporpamMmoil yueOHOH aucuMIuMHBL «MaremaTHKay
IIPEIyCMOTPEHO IIPOBEACHHE IPAKTUYECKUX  3aHATHM. B pamMkax IpPaKTHUYECKOro 3aHsTHA
00ydJaromrecs MOTYT BBITIOJHATh OJHY WM HECKOJIBKO MPAKTUYECKUX PadoT.

B pe3ynbrarte ux BbIIOIHEHUS, 00y4atOIUICS JOKEH:

ymems:
V1. pemats NpUKIaIHBIC 33291 B 007aCTH MPO(PEeCcCHOHATBHON eATeTHbHOCTH;
Y001.02 ananu3upoBath 3a1a4y U/HIKd IPoOJIeMy U BBIACIATH €€ COCTaBHbIC YaCTH;
VY001.03 onpenensiTh STl pelieHus 3a1a4H;
Y001.08 peann3oBaTh COCTaBICHHBIN ILJIaH;
VY 002.03 nnanupoBaTh npoiiece MOUCKa; CTPYKTYPUPOBATh NOTy4aeMyto HH(pOpMaIIHIo;

Y002.06 ohopMIIATh pe3ysbTaThl HOMCKA

ConepxaHue MpakTUYECKUX pabOT OPUEHTHPOBAHO HA MOATOTOBKY OOYUYaOUIMXCS K OCBOCHHIO
po(eCCHOHANIBHBIX ~ MOJYJIE€H IpOrpaMMbl IOJTOTOBKU  CIELMAIMCTOB CPEJHEr0 3BEHA 10
CIIELIMATIbHOCTH Y OBJIA/ICHUIO HPOeCCUOHAIbHBIMU KOMPEMEeHUUAMU:

I[IK 1.4 - OcymectBiarh pa3pabOTKy, aJanTaiuio perentyp mnonyhaOpuKkaTtoB ¢ y4eTOM
noTpeOHOCTEH pa3NUYHbIX KaTeropuil morpedurenei, BUIOB U GOpM 00CTYKUBAHHUS;

I[IK 2.8 - OcymiecTBiasTh pa3pabOTKy, aJanTalfio PErenTyp ropsuux OMroJ, KyJIHMHAPHBIX
U3JeNui, 3aKyCOK, B TOM YHCII€ aBTOPCKHUX, OpPEHOBBIX, PErMOHAIBHBIX C YYETOM MOTPEeOHOCTEH
Pa3IMYHbIX KaTeropuil motpeduTenei, BUA0B U GopM 0O0CITyKUBaHHUS,

IIK 3.7 - OcyuecTBasTh pa3paboTKy, aJanTalldi0 PEeLEenTyp XOJOIHBIX OO, KyJIWHApHBIX
W31, 3aKyCOK, B TOM YHCJE aBTOPCKUX, OpPEHIIOBBIX, PETMOHAIBHBIX C YYETOM HOTpPEOHOCTEH
pa3IMYHBIX KaTeropuil morpedureneit, BUI0B U GopM 00CTYKMBAHUS;

IIK 4.6 - OcyuecTBisATh pa3paboTKy, aJanTalUI0 PELENTyp XOJIOAHBIX M TOPSYUX JE€CEpPTOB,
HaIMUTKOB, B TOM YHUCJI€ aBTOPCKUX, OPEHIOBBIX, PETHOHAJIBHBIX C YUETOM MOTPEOHOCTEN pa3InYHbIX
KaTeropuil norpedutene, BUAOB U GopM 00CTyKUBAHUS;

I[IK 5.6 - OcymecTBiasaTh pa3pabOTKy, aJanTallio pelentyp XjaeOoOyJouyHBIX, MYYHBIX
KOHIUTEPCKUX W3AENUi, B TOM UHCJIE aBTOPCKUX, OpEHAOBBIX, PETHOHAIBHBIX C Y4YETOM
noTpeOHOCTEH pa3IMYHbIX KaTeropuil moTpeduTenei;

[IK 6.2 - OcymecTBISITh TEKYIIEE IIIaHUPOBAHUE, KOOPAUHALIMIO JIEITEIHbHOCTH MOJYMHEHHOTO
NepCoHaja ¢ Y4eTOM B3aMMOACUCTBUS C APYTUMH MOJIPA3/ICICHUSAMH,

I1K 6.3 - Opranu3oBbIBaTh peCypcHOE oOecrieueHue AeATeNbHOCTH MOJUMHEHHOTO ITePCOHaa,

IIK 6.4 - OcymiecTBasATh OPraHU3AMI0 M KOHTPOJIb TEKYIIEH NeATeNTbHOCTH MOAYNHEHHOTO
MepcoHaIa.

A Tak:ke POpMUPOBAHMIO 0OULUX KOMNEMEHYUIL:
OK 01 BeiOupats cmocoObl pemieHus 3afad  NpoPecCHOHANBHON  IesSTENbHOCTH,
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;



OK 02 OcymiecTBisTh MOUCK, aHATIU3 U UHTEPIPETAINIO HH(DOpMAIUK, HEOOXOIUMOMN TSt
BBITIOJTHEHUS 33124 MPOGECCHOHATBHON JACSITELHOCTH.

BrimonHenue 00ydaronmxcsi MpakTHYeCKuX padoT 1o yyeOHOW AucuuIumHe «MaremaTukay
HAIpaBJIeHO Ha:

- 00o0leHne, CHUCTEeMATH3alMIo, YINIyOleHHe, 3aKpeIuleHHe, pa3sBUTHE U JETAIU3ALUI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON TUCIUIUINHEI;

- (¢opMHpoBaHHWE yMEHUH NIPUMEHSTH IOJyYCHHBIC 3HAHHUS Ha TPAKTHKE, pPean3aLuio
eIMHCTBA MHTEIUICKTYAIbHON U MPAKTHYECKOH NeITeIIbHOCTH;

- (dopmupoBaHMe W pa3BUTHE yMEHHWI: HaOMIOAaTh, CpPaBHUBATh, COIMOCTABIIATH,
aHAIM3UPOBATB, JIETAaTh BEIBOJIBI M 0000IICHNS;

- BBIpAaOOTKY NpHU pEIICHUH IOCTABJICHHBIX 3aJad MPO(ECCHOHANTBHO 3HAYMMBIX KadecCTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTH, TBOPUYECKAsl HHUIIHATHBA.
[pakTiueckre 3aHATHS MPOBOJATCS IMOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas 0OecrieYnBaeT HAIMYHE
3HAHUH, HEOOXOIMMBIX IS €€ BBIOJTHEHHUSI.



2 METOAJUYECKHUE YKA3ZAHUSA

Tema 1.1 Ilpenes ¢pynkuuu. HenpepbsiBHOCTH PyHKIMHT

IIpakTuyeckoe 3ansaTue Nel

Buviuucnenue npeoenos

Hean: HayduTbcst BRIYUCIATD MPEACIIbI G YHKITHAH.
Beinosinus patdory, Bel Oyaere:

ymembs:
V1. pemats npukiIagHbe 33124 B 007acTH MPO(PECCHOHANBHOMN NeSTETLHOCTH..

MarepuanbHoe obecniedeHHe: NHIUBUIYalbHbIE 3aaHHsI, KOHCIIEKThI JIEKLIUH.
3ananmue:
Borauciuth npenens! GyHKIUI:

1. lim,,(2x3 —10x? —4x +5)
2 lim 3x2—11x+6
’ X23 9x2_5xy_3
3 lim 11x3-5x2—6x+10
) X290 ox4—8x242
sin£

: 2
4, lim,_, —

5. lim, .. (1~ i)sx

X
ITopsinok BbINOJHEHHS PA0OTHI:

1. HaiiguTe npenen GyHKIMH, UCHIOIB3YSI TEOPEMBI O Mpeaeax.
2. Ecnu nonyunsnach HEONPEAEIEHHOCTh, ONPEIEINTE €€ BU U CIIOCO0 PACKPBITHSL.
3. TIpeobpa3yiiTe PyHKIMIO U paCKPOITE HEONPEIEIEHHOCTD.
4. Beruucnure mpenen.
Xoa paGoTsI:
Haiitu npenen ¢pynkuuu:
1) lim,_,(2x3 — 10x? — 4x + 5)

Hcronb3yeM TeopeMsl O Mpesienax:
lirr21(2x3 —10x%2 —4x +5)
X—

=2(1imx)3—10(1imx)2—4}Ci£r21x+5=2-8—10-4—4-2+5=—27

x—2 x—2

. 3x2—11x+6
2) lim _
) x—3 2x2-5x—3

CDYHKI_II/ISI MMpEaACTaBJIACT c0o00¥ OTHOIIIEHUE ABYX MHOTOYICHOB, 06pa1uaronmxc51 B HYJIb B

TOUKE x = 3. [ToaTomy cHauasa npeodpazyem JTAHHYIO G yHKIHIO.
JIro060ii kBaspaTHBIN TPEXUJICH MOKHO PA3JI0KHUTh HA MHOKHUTENN C TIOMOIIBIO POPMYITBI
ax®+ bx + ¢ = a(x — x,)(x — x,), TJe % U x; KOPHA KBaIPaTHOTO TpeX4JIeHa.

KopnsiMu kBazipaTHOrO TpexuieHa 3x° — 1lx + 6 SBJIAIOTCS YHACIA - U 3; 3HAYUT

wa | ba

2
3x2 —11x + 6 = 3(x — 3)(x—§)
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1
A KOpPHH KBaJIpaTHOTO TpexuiaeHa 2X> — 5X — 3 paBHBI - U 3, CIe0BaTeNHHO

2x2 —5x =3 =2(x — 3)(x +3)
Bo3sBpaiasice k npezaeiny, uMeeMm:
2 2
3x2 - 11x+6  3x—-3)x—-3) = 3x-3)

im = lim llm—
o3 2x2=5x =3 xS 2(x—3)(x+3)  ¥B2x+3)

3x—2 3lmx-2 3.3_3 7
= lim = =_=1
x—>32>(+1 Zlirréx+1 2:3+1 7
X—

11x3-5x2—6x+10
6x%—8x242

3) lim,,

Tak Kak MHOTOWICHBI B UYHCIUTEIC M 3HAMCEHATEIIC CTPEMATCA K o0, TO IIOJIydacM

HCOIIPCACICHHOCTL BHJA [:] I[J'ISI €C PACKPLITUA Pa3ACIUM KaXJ0C CJIaracMo€ YUCIIUTCIIL U

3HaMCHAaTCIIA Ha .1'4. TOFI[a IMMOJIy4uM:
) ) 11x* 52 6x 10 11 5 6 10
11x% —55% — 6x + 10 = T F T EYE T TEATE 0
lim - = lim T 7 = lim =-==10
R Gxt —8xf + 2 R 6x Bx- + 2 X 6 __E'r L &
S PR
. X
smE
4) lim——=
x-0 X

UtoObl BBIYUCIUTH Tpefen (YHKIUU, HYKHO BOCIOJIB30BAaThcs (HOPMYNON MepBOro

sinx
3aMeyaTesbHOr o Mpeena: hmx_>0 =1.

1
VYMHOKHUM YUCIUTEIb U 3HaAMEHATEIIh )IpO6I/I Ha E

. X 1 . x . X
SlTlE ESlTLE 1 Slng 1 1
lim—2 = lim2—2 =-lim—2=--1=~=
x-0 X x>0 2y 2x-0 Z 2 2
2 2

. 3\>*
5) lim, . (1 -2)
X
[IpeoOpazyeM (QyHKIMIO TaK, YTOOBI MOYKHO OBUIO TMPUMEHUTH BTOPOM 3aMedaTebHBIN

X
npenen :  lim,_,, (1 + ) = e. BBeneM HOBYIO IEpEMEHHYIO: X = —3Y; X = 00; y — 0,

lim, ., (1 - %)Sx = lim,_.. (1 - _i?’y)s'(_m =lim, . (1 + %)ﬂsy _ 15 =

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurepum ouenku:

«OTan4HO» - yMeHHUS cOPMHUPOBAHBI, BCE 3aJaHMs BBINOJHEHBI MPaBUIBHO, 03
apudmeTnyeckux ommoOoK, pemieHrne opopMIIEHO aKKypaTHO, C HEOOXOJUMBIMU 00OCHOBAHHUSIMHU.
- «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aIaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUBI 33aJlaHUH BBHIMOTHEHHI ¢ omubOkamu. be3ommn6oyHo BeimonHeHO §0-
89 % Bcex 3agaHui.
- «Y TOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHBI,

OOJBIIMHCTBO 3a/IaHUi BBIOJIHEHO, HEKOTOPHIE M3 BBIMIOJHEHHBIX 3aJaHUN COJIEP)KaT OIIUOKH.
Bbe3ommnbouno BeIToHEHO 70-79 % BCex 3agaHMil.
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«HGYI[OBJICTBOpI/ITeJILHO)) - TCOPCTHUYCCKOC COACPIKAHUC KYpCa HC OCBOCHO, HGOGXOI[I/IMBIC

yMeHuss He CGHOPMHPOBAHBI, BBINOJTHEHHBIC YyYeOHBIE 3aJaHUsl COJEp)KaT TpyOble OIIMOKH.
bezommbo4yHO BEIMOTHEHO MeHee 70% Bcex 3aJaHuil.

Tema 1.2 OcHoBbl TP PepeHnATLHOT0 HCUUCTIEHUS

IIpakTnueckoe 3ansTue Ne2

Ilpasuna oupghepenyuposanusn. Texnuxa oughghepenyuposanusn

Leab pabdorsl: [IpoBepuTh Ha MpakTUKEe 3HAHUE TOHATHSA MPOU3BOJHON (PYHKIIMH, YMEHHE
HAXO/UTh MPOU3BOIHBIC IEMEHTAPHBIX (DYHKIIHIA, CITOKHBIX (PYHKITHIA.

Boinosinus padory, Bel Oyaere ymers:
V1. periats npuKiIaIHbIe 33124k B 001aCTH MPO(heCcCHOHAIBHOM e TeIbHOCTH;
V1. pemats npuKkiIagHbe 3312491 B 001aCTH TPO(PeCcCHOHAIBHOM JeSITeTbHOCTH;
VY 002.03 manupoBaTh MpoIiece MOMCKa; CTPYKTYPUPOBATh TOTydaeMyro HH(pOpMaIHio;
Y002.06 oopMsTh pe3ynbTaThl MOMCKA

MarepuajiibHoe odecrnieyeHue :

Teopernueckuii MaTepran METOIMYECKON PEKOMEHIAIUU K MPAKTHYECKOUN padoTe.
NuauBuayanbHble KAPTOUYKU C BAPUAHTOM MPAKTUUECKON PabOTHI.

3aganue:

HaiiTn 3Ha4eHne NPOU3BOAHOM JAHHON (PYHKIIUHM B JaHHOH TOYKe.

y=2x*-3x+5, x=0 16)y = (x —3x*+5)%, x=0;
2)y=7x*-6+3x% x=0; 17)y = (7x — 1 + 4x%)°, x=0;
3)y=12-3x+2x% x=0; 18)y = (* +1)% x=0;
4 y=x3-4x*+x, x=0; 19)y=(1-2x)’, x=0;
5)y=21x+3x>+7x° =5, x=0; 20)y = (4x + 5x* — 7)%, x = 0;
6)y=x>-3x", x=1; 21 )y = +/X+1, x=0;
y=(x+1)-2x3 x=1; 22)y=V2x%+3, x=0;
8)y=dx - (7x2+5),x = 1; 23)y=V4—-7%x%, x=0;
9)y=(2x*+3x): (x—1), x=1; 24)y=+/3x3, x=1;
10)y = (6x — 3x%) - (x* +2), x = 1; 25)y=V2X°, x=1;
X+1 1
11)y:—2,x=1; 26)y=——, x=0;
X X+1
X
12)y = , X=0; 27)y = X =
x-1 3—-2X
2% 1
13)y= , X=0; 28) y= —, x=1;
3X+5 4x — 3x>



14)y:¥,x:1; 29)y:3#,x:0;
X 95X~ +3
15)y:7—X2,x:0; 3O)y:;2,x:0.
3—-2X 6—7X

HajiTu npou3BoaHbIE CJ0KHBIX QYHKIIUIL:

1. y = (5x3 — 2x)°

2. f(x) = 3sin(2x —7)

3. f(x) = arcsindx + arccos®x
4.f(x) = logs(7x* —5x3 + 1)

5f(x) —In 1+cos x

1—cos x

HOpﬂI{OK BbIITOJTHCHU A pQGOTBI .

1. Omnpenenuts BuA pyHKUIMU. BBeCTH NpOMEXKyTOUHBINA apryMEHT.

2. OnpenenuTb, KakuMH NpaBuwiaMu aAuddepeHnnpoBaHus HY)KHO BOCIIOJIb30BaThCSL.
[IpMeHUTH COOTBETCTBYIOLIEE MTPABUIIO.

3. Hcnonb3ys Tabnuily mpou3BOAHBIX, HAUTH MPOU3BOIHBIE (DYHKIIUNA.

4. PacKpbITh CKOOKH M MPUBECTH IMOA00HBIC, €CITU 3TO YIPOCTUT 3aMTUCH (PYHKITHH.

Xoa paGoTsI:
Onpenenenune: IIpousBonnoit ¢ynkmun f(x) (f(xg)) B Touke Xo Ha3bIBaeTCs YHCIO, K
AF(x) flz ) +aw) - i)

Mpw Ax
KOTOPOMY CTPEMHUTCSA Pa3HOCTHOE OTHOLIEHHE £ i , CTpemsiieMcs K
HYJIIO.
IIpousBoaHbIE 3JIEMEHTAPHBIX (PYHKITUH.
i) i s
C — const 0
w0 e T — 1
g g
3"~ =~ lna
1
I = —
X
log = 1
= =ln S
Sin s Ccos X
COS — SinX
1
Tt =
Cos< X

IIpaBuna gu¢pepeHupoBaHus
Ecnu y pynkuuit f(x) u g(X) cymecTByrOT IpOU3BOIHBIE, TO



() iﬂg:x:l:f - fl) £ ()

Aef(x)) = o fx), TAe ¢ —consf

azlifcx:l-q:x:l:l' = Fdgx) + (R

. ﬁ:x)] _ P k) = F(x) - )
ox) go1x)

Haiitu npon3BoHbIe PyHKITHI:

1 g(x) = (1 —4x*)"
DyHKIMSA SBISETCSA CIOXKHOM CTENICHHOW. BBeleM NMpOMeXyTOuHbIH aprymeHT u = 1 — 4x2.
Jlns nuddepeHImpoBanus HY’KHO BOCHOJIb30BaThes Gopmymnoit (u™) = nu™ 1 -u’
y =10(1—4x%)- (1 —4x?)" =10 (1 — 4x?)°(—8x) = —80x(1 — 4x?%)°

1
2. f(x) = sin-x - cos 2x
DyHKIHS OPEICTABISCT COOOW MPOU3BEICHUE IBYX CIOKHBIX TPUTOHOMETPHUYCCKUX (YHKIIHH.
[TosToMy cHauana BoCIoib3yeMcs npasuiaoM auddepenrmposarus (U-V) = UV + UV’
, , : 1 :
fx)= (sinzx CoS2x) = (sinzx) cos2x + SinEX(COSZX)
y y 1 y
BBesieM POMEIKYTOUHBI apryMeHT @ JUli epBoOii (yHKUMM U =X, Ul BTOPOH QYHKIMK U =
2x.
[pu muddepeHIMpoBaHNN HCHONB3yeM cleayomue (opmyns: (sinu) = cosu - u, (cosu) =
—sinuu’.

. 1 , 1 1 ,
fx)= (sinzx COS2x) = (sinix) cos2x + sinzx(COSZx)

'

1 1 1 ,

= coszx . (§x> *cos2x + sinzx  (—sin2x) - (2x)
1 1

= Ecos—x - COS2x — ZSinEx - Sin2x.

23x+5x2

3.y= log,(3+10x)
OyHKIMS TpeAcTaBiseT co0OW 4YacTHOe  JBYX CHOXHbIX  (yHkuuid. Ilostomy cHauana
v\ uv-uv’
BOCITOJIB3YyeMCS TIPaBUIIOM U] hepeHITTPOBAHMS (;) =
. (2345%%) log, (3 + 10x) — 23%+5%” - (log, (3 + 10x))’
B (log, (3 + 10x))?
BBeieM MPOMeKyTOUHBIH apryMeHT : ISl epBoil GyHKImK U = 3x + 5x2, 114 BTOpO# (yHKIHHI
u =3+ 10x.
[Mpun muddepermmpoBannr ucnoib3yeM cienyrome dopmyns: (a*)’ = a*lna-u', (log, u)' =
lulnau'

2 2
(23%F5% ) hog 5 (3410x)—23% 5% . (log 5 (3+10x))"
y (log 2(3+10x))2
2 2
23%+5%% 10 2 (3x+5x2) log 2 (3+10x)—23¥+5x 7.

(log 2 (3+10x))2

3x+5x2 _ 3x+5x2_ 10
2 In2(3+10x)log,(3+10x)—-2 G102

(log 2(3+10x))2

1

Griogma e T100)"
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.3
4. f(x) = arcsinzx + arccos5x
OyHKIMS MPEACTABIAET COO0H CYyMMY JBYX CIIOKHBIX OOpPATHBIX TPUTOHOMETPUYECKUX (YHKIIUH.
[TosToMy cHauana Bocronb3yeMcs npasunom auddepertmpopanus(U + V) = U + V.
, 3\
fx)= (arcsingx) + (arccos5x)’
N . 3 .
BBenem nmpoMexyTouHBIH apryMeHT : AJs IepBOM (QYHKIUH U = 5 X, Iy BTOpOH byHkIMu U =
5x.

[Ipu g hepeHIIMPOBAHIH UCIIOJIb3YEM [ (5144701138 bopMyIIbL:
! u

iny) = —— - =
(arcsinu) = Vi (arccosu) = = |
f(x) = (arcsinix) + (arccos5x) —l (3 x) e (5x) =

5 /1—(%;:)2 5 J1-(5x)2
5.f(x) = arccosV1 — e?*

OyHKIMS SIBISIETCS CI0XKHOW 00paTHON TPUTOHOMETpUYECKOW. BBeieM poMeKyTOUHBIN apryMeHT

'

5

3
9 V1-25x2
5 \/1_25)52

u=+vV1—e?* Jina nauddepeHnHpoBaHHs HYKHO BOCIONB30BaThCA (opMmynoii  (arccosu) =
u'
1—u?’

f(x)= (arccos\/1 — er)’ = —\/ﬁ' (V1 —e?x)’

HpOMe)KYTO‘IHHﬁ APTYMCHT SBJISACTCA TaAKXKE CIIOKHOM (bYHKHHefI. BBengem um a8 HEro HOBBIHM

IIPOMEXKYTOYHBIN , aprymMeHT
u=1-—e“*
Jst muddepeHpoBanys Hy’KHO BOCIIONIb30BaThCs (hOPMYIIOH
' u,
Vi) = —
(V) 2vu
r ' 1 '
fx)= (arccosv 1-— er) =— . (\/ 1- er)
1-(1-e%)
_ (1-e¥) = — (<269
= — . (1—e - _(—2¢
V1—1+e2* 271 —e¥ e¥ 21 — e

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkmn:

Ouenka '"oriau4HO" cTaBUTCS, eciu paboTa BBHINOJHEHa B TMOJMHOM O0OBEME C
coOMroieHeM HeoOXOIMMON TOCIeI0BATEIbHOCTH JCHCTBHI; B OTBETE€ MPAaBUIBLHO M aKKYpPaTHO
BBITIOJTHEHBI BCE 3aIMMCH U BEIYUCIICHHUS.

Ouenka '"'xopomo" cTaBUTCS, €CITU BBHIMOTHEHBI TpeOOBaHUS K OLIEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"'yI10BJIETBOPUTEIBHO' CTaBUTCA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISET MOJYYUTh NMPABWIBHBIE PE3YIbTAaThl U BHIBOBL;
B XO/I€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIi paboTa BBHIOTHEHA HE MOJTHOCTHIO UITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

11



Tema 1.2 OcHoBBI 1M PepeHIHATBLHOI0 HCYHCTCHUS

IIpakTnueckoe 3anaTne Ne3

Buvluucnenue npou3zeo0HbIX C10H#CHBIX PYHKUUIL

Hean: HayunThcsi HAXOIUTH IPOU3BOIHBIC CIIOKHBIX (DYHKITHIA.
Beinosinus patdory, Bel Oyaere:
ymemp:
V1. pemats npukiIagHbe 331241 B 001aCTH PO(PeCcCHOHAIBHOM IeSTETbHOCTH;
Y001.02 ananu3upoBath 3a/1a4y W/ WK MPOOJIEMY U BBIICIATh €€ COCTAaBHBIC YaCTH;
¥ 002.03 nmnanupoBaTh NPOIECC TOUCKA; CTPYKTYPHUPOBATh MOJIydaeMyt0 HH(POPMAIIHIO;
Y002.06 ohopMIIATh pe3ysbTaThl HOMCKA
MaTtepuaibHoe ofecriedeHHe: WHIAWBHIyalbHBIC 3a/IaHUS, KOHCIEKTHI JICKIIMHA, TaOJHIIa
MIPOU3BOTHBIX.
3aganue:

Haiitu mpon3Boanbie GyHKINN

1. y=(5x% —2x)*

2. flx) = 3sin(2x —'4—*]
3. flx) = arcsindx + arccosx
4
5

flx) =log: (7x* - 52"+ 1)
—
f':_r] — {n IL+EDSI

y L-cosx

Ilopsinok BbINOJIHEHHS PadOTHI:

5. Ompenenure Bua QyHkinuu. Ecim  QyHKus — sSBIsETCS  CIOXHOM, TO  BBEIUTE
IIPOMEKYTOYHBIN apryMEHT.

6. Ompenenute, KakuMH TpaBWwIaMd TUQQPEPEHIIMPOBAHUS HYKHO  BOCIOJIB30BATHCA.

[IpumenuTE COOTBETCTBYIOIIEE IPABUIIO.

Hcnonb3ys TabauIly NpoOU3BOIHBIX, HAWIUTE MPOU3BOJHBIE (PYHKINH.

8. PackpoliTe ckoOKHM U IpUBEANUTE MOAOOHbIE, €CIIU 3TO YIPOCTUT 3aIUCh (DYHKIIUH.

~

Xoa paGoTsI:
Haiitu npou3BoaHbie QPyHKITHI:
1. glaxd = (1 —4x510

OyHKIUSA ABISETCS CIIOXKHOM CTENEHHOW. BBeAeM MpOMEXKYTOUHBIN apryMeHT u =1 —4x=. Jlns

nauGepeHIIPOBAHUS HY)KHO BOCIIONB30BaThCs GopMyoit (u™) = nu - u

y =101 —4x8) - (1 — 4x%) = 10 (1 — 47)%(=8x) = —80x(1 — 4x%)°

2. flx) = siﬂfx «cos 2x

DyHKIHMS TPEICTABIACT COOOW MPOU3BEICHUE IBYX CIOKHBIX TPUTOHOMETPHUYCCKUX (YHKIIHH.
[To>ToMy cHauaja BOCIONb3yeMCs MpaBuioM auddepenuupoanus (U-V) = UV + UV

12



V- 1 1 ' .
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]

o ) L o
BBeneM nmpoMeKyTOUHBIN apryMeHT: AJs epBOi GYHKIMH & = - x, JIJIs BTOPOM (PyHKUUU u = 2x.

[Ipu nuddepeHIpoBaHUN HCIIOJIB3yeM [ (13% 1115 (S bopMyIIbL:
{sinu]' = cosu-u,(cosu) = — sinuu.

. 1 1 .
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]
1 1 1 i ., 1 1 1
=ros—x-|—-x| - c052x+sfn—x-{_—sfn2x] ' {_2_7:] = —ros—Xxcosdy — 25in —x - sindx.
2 2 2 2 2 2

A3T+5T"

3.y=

Ioga (3+10x7

@OyHKIMSA TpeAcTaBiIsieT co0OW  YacTHOe  ABYX CHOXHBIX  (yHknmid. I[Tostomy chavana
Uv-Uw

e

.
BOCIIOJIb3yeMcs MTpaBuiioM auddepeHnnpoBanHus (1_) =

(25745 y1  log, (3 4 10x) — 2945 . (log, (3 + 10x))’
y =

(log, (3 + 10x))°

BBeneM mpoMexyTOUHBIM apryMeHT: Ajs mepBOd (YHKIUHM u = 3x + 5x°, 7 BTOPOM (PyHKUUU
u =3+ 10x.

. _ 1
[Tpu muddepenmpoBanuy Kcmonb3lyeM cienyromme Gopmynsl: (&) = a“lna - o', (log u)' = —-u' .
= i
LT e (341000285 g (340my 2 2 3r45x%)! log, (3+102) 245 ———(3+10x’
y= |:|=§i|3+1:.'l.'||3 - |:|=§i|3+1:.'l.'||3 -

14

2 2
T e Pt
2 in2{3+10x)loz, (3+10x)-2 o

|]=§i|3+1:.'l.'||3

4. flx) = nrcs:‘nix+ arccosdx

OyHKIMS IPEACTaBIsAET COO0M CyMMY JIBYX CIOKHBIX OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIMM.
[ToaTomy cHavana Bocmoib3yeMcs MpaBuwiioM auddepenuupoanus (U + VY =U +V.

Flx) = (nrasfngx) + (arccos3x)’

BBeneM mpoMeKyTOUHBIN apryMeHT: Aj1sl HepBON QYHKIUH u = %.r, JUTsl BTOPOM (DYHKIUU u = 5x.

[Ipn b depeHIMpOBaHUH HCITIOJIB3YEM CIIeYIOIIHNe bopMybL:
h—J ; {:nrccusu} g
v l-u v1l-u

{:nrcs:'nu} =

13



- 3y 1 3y Y 3 5
f{_.r} = (nrcs:'n :.r) + {arecosdx)'=——— (:.r) —.—f—_,{_5-1'} =7 N T
5 2 \g J1-0 Sxhe g | k) V1-25x°

I, 3 .
1‘I‘]J.—l:l.'l.l N T

5. flx) = arccosy1 — ™

OyHKIUS SBJISETCS CI0KHON 00paTHON TPUTOHOMETPHUECKOW. BBeeM mpoMeKyTouHbIN apryMeHT

PR
u =1 —e>. Jlna quddepeHnpoBaHns HYKHO BOCIIONb30BaThesa Gopmynoit  (arccosu) = — \'ﬁ

F (&) = (arccosv1 - & }I =_ ﬁ (W1=&).

[TpomMexXyTOUHBIN apTyYMEHT SIBJISICTCSI TAKXKE CIIOXKHOM (pyHKIMEel. BBenem u 1711 Hero HOBBIi
IIPOMEXYTOUHBIM apryMEeHT u =1 — g™,

g nuddepeHnnpoBanus HY>KHO BOCTIONB30BaThCs (popmyrnon

(o) =2

WU

. = 1 — 1 1 : g
) = (nrcmsﬂ - e*-‘} = V=) s e - =

Ji-14e2r 24
l

_ {71]_

g IWl—a*

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOJHEHHAs padoTa.

Ve

Kpurepun oneHku:

- «OTIU4HO» - yMeHHUs COPMHUPOBAHBI, BCE 3aJaHUS BBIOJHEHBI MMPaBUIBHO, 03
apumeTnyecKkux ommOOK, pernreHne opopMIICHO aKKypaTHO, C HEOOXOJUMBIMUA 000CHOBAHHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HENOCTATOUYHO, BCE 3aJaHUS
BBITIOJIHEHBI, HEKOTOPHIE BUJIBI 33JJaHUN BBITIOHEHBI ¢ OMIMOKaMu. be3ommnbo4yHo BeimoaHeHO 80-
89 % Bcex 3a/1aHuid.

- «Y IOBIIETBOPUTEIBHO» - HEOOXOJWMbIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJBITMHCTBO 3aJaHUN BBHITIOJIHEHO, HEKOTOPHIE M3 BBITTOJIHEHHBIX 3aJaHUN COJEPKAT OIIUOKH.
bezommbouno BeimoaHeHo 70-79 % Bcex 3amaHuil.

- «HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJEep)KaHUE Kypca HE OCBOEHO,
HeoOXOoIMMbIE YMEHUsI He C(OPMHUPOBAHBI, BBHINOJIHEHHbIE y4yeOHBIE 3aJaHUS COJIEp’KaT rpyoOble
omnOku. be3ommbouHo BeinonHeHO MeHee 70% Bcex 3a1aHuil.

Tema 1.2 OcHoBbI 1M PepeHInaTBLHOI0 HCYHCTCHUS

IIpakTuyeckoe 3ansaTue Ne4
Hccneoosanue hpynkyuit u nocmpoenue cpaguxos
Hexab padorsi: HayuuThes uccnenoBars GYHKIUU U CTPOUTH TpaduKu YHKIIUHA.
Boinoinus padorty, Bl Oynere:
ymemp:

V1. pemiats npuKIagHbie 332494 B 001acTH MpodecCHoHaAIbHON 1eATeTbHOCTH;
VY001.02 aHamu3upoBaTh 3aa9y U/WIH IPOOJIEMY M BBIICIATH €€ COCTaBHBIC YacTH,
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¥ 002.03 mnanupoBaTh MPOIECC TTOUCKA; CTPYKTYPHUPOBATh MOJIydaeMyt0 HH(POPMAIIHIO;

¥002.06 ohopmIATh pe3ynbTaThl MOUCKA
MarepuajibHoe o0ecnieyeHue:

WNunuBuyansHble 3a1aHus, TaOIHIA IPOU3BOTHBIX, KOHCTICKTHI JIKIHH, YIeOHUKH.
3aganue:
HccnenoBaTh QpyHKIHIO 11O 001 cXeMe U IIOCTPOUTH €€ TpaduK:

1. flx) = 5x% — 35,

2. flx) = —

x4
IMopsinok BbINOJIHEHHUSI PA0OTHI:
1. IlpoBectu aHanu3 3a1aHHON (PYHKIIMU 110 OOIIEH cxeme.
2. [Moctpouts rpaduk GHyHKIUH.
Xox pabdoThI:
Obwan cxema uccine0osanus yHKyui.
1. Haiitu obnacte onpenenenus: pyukuuu D (y).

2. Haiitu (ecam 3TO HE BBI3bIBACT 3aTPYIHEHMI) TOYKH IEpecedeHus: rpaduka ¢ OcsiMu
koopauHat (pu X = 0 u ipu Yy = 0).

3. UccnenoBaTh GYyHKINIO HA TEPUOJUIHOCTD, YETHOCTh U HEUYETHOCTD.

4. Haiitu HWHTCPBAJILI MOHOTOHHOCTHU, TOYUKHU ISKCTPEMYMOB W 3HAYCHUA (I)YHKI_II/II/I B JTHUX
TOYKax.

5. HaiiTu uHTEpBalbl BHITYKJIOCTH (BOTHYTOCTH) M TOUKH meperuda rpaduka QyHKIUH.
6. Haiiti acuMntoTsl rpaguka GyHKIUH.

7. Haiiti TOTOHUTEIBHBIE TOYKU U TOCTPOUTH TpaduK MO pe3yapTaTaM UCCIIeTOBaHMS.
8. HaiiTi o0yiacTh 3HaYCHHIA.

Anzopumm HaAx0HCOEHUA IKCMPEMYMOE PYHKUUU U UHMEPBATIO8 €€ MOHOMOHHOCIU C
HOMOWbIO NEPBOIL NPOU3BOOHOUL

1. HaiiT oGactpb onpeseneHus: GyHKIIMKA U HHTEPBAIIbI, HA KOTOPBIX (DYHKIIMS HEMPEPhIBHA.
2. Haiiti npousBoanyro ¢yukiuu f '(X).

3. Haittm kputnyeckue Touku ¢yHkiuu Y =f(X), T.e. TOYKH, NpHHAAIESKANME 00JACTH
omnpezaeneHus: pyHKINH, B KOTOPBIX pou3BoaHas f '(X) oOpariaercs B HyJIb HIIH HE CYLIECTBYET.

4. HWccnenoBath xapaktep wu3MeHeHus ¢yHkuuu f(X) u 3Hak npomsomnoi f '(X) B
NPOMEXKYTKaX, Ha KOTOpbIC HAWJICHHBIC KPUTHUYECKHE TOYKU JENAT 00JIacTh OMpeesieHHs

bynkuu y = f (X).
15



5. OTHOCHUTENBHO KaXKIOM KPUTUYECKOM TOYKM OINPEAEIUTh, SBJISETCS JU OHA TOYKOU
MaKCUMyMa, MUHUMYyMa WIH HE SABJIETCS TOYKON DKCTpEMyMa.

IIoMHu: KpuTHYECKass TOYKA Xg €CTh TOYKA MHUHMMYMA, €CJIM OHA OTAEISAET IIPOMEKYTOK, B
kotopoM f '(x)<0, ot mpomerxyTka, B koTopoMm f'(X)>0, u Touka MakcHMyMa - B IIPOTHBHOM cCTydae.
Ecnu ke B coceTHUX MPOMEXYTKaX, Pa3eICHHbIX KPUTHIECKON TOYKOM Xg, 3HAK IIPOU3BOJAHON HE
MEHSIETCSl, TO B TOUKE Xo QYHKIIHSI SKCTpEMyMa He UMeEeT.

6. BeruncnuTh 3HaYeHHUs (YHKIIMU B TOYKAX IKCTPEMyMa.

7. 3amnucaTh pe3yibTaT HUCCIENOBaHUS (YHKIMH: [POMEXKYTKH MOHOTOHHOCTH H
KCTPEMYMBI.

Anzopumm HAX0XHCOCHUA BLINYKIOCHIEN (DYHKYUU U MOYEK nepezuda:

1. Haxoaum BTOpYIO MPOU3BOAHYIO.

2. HaXomuM TOUKH, B KOTOPHIX f (x) = 0 WM He CyIIECTBYET.

3. Hccnemyem 3HaK BTOpOW NMPOWM3BOJHOM ClieBa M CIIpaBa OT HAWJICHHBIX TOYEK U
JieNiaeM BBIBOJ 00 MHTEpBajaX BHIMYKIOCTH U O HAJMYWUU TOUYEK Meperuda.

4. Haxoanm 3Ha4eHHEe (PYHKIMU B TOUKAX IEeperuoa.

Acumnmomeol.

Acumnmomotl epaguxa ¢yuxkyuuy = f{x)Ha3bIBa€TCsA MpsAMas, 00JaaroIas TeM CBOMCTBOM,
4TO paccTosiHUE OT Touku(x: f(x)) 10 5Toil HpAMON CTPEMHTCS K HYII0 HPH HEOTPAHMYEHHOM
yIaJIeHUU TOYKHU TpaduKa OT Hadasia KOOPAMHAT.

[IpsiMast x = a Ha3bIBAETCS @epmuKaAIbHOl acumnmomol Tpaduka (yHKUMH y = f(x]), ecnu
XOTs OBI OJTHO U3 MPEAEIbHBIX 3HAYCHUM lim,_,_g fx) WK lim,_ ..o f(x) paBHO —oWIIM +02,

3ameuanue. [Ipsimas *x =a He  MoXeT  ObITh  BEPTHUKAJIbHOM  aCUMOTOTOM,  eciu
(GyHKLMS HeNpepbIBHA B TOYKe x = a. [l03TOMYy BepTHKaJIbHBIE ACHUMIITOTHI CIEIyeT MCKaTh B
TOUKaxX pa3pbiBa PYHKIUH.

[Ipsimast y = b Ha3bIBACTCS 2OPUBOHMANLHOU acumnmomou Tpapuka QyHKIUH ¥ = f(x), eclIu

XO0TsI ObI OJTHO M3 TIPEACIbHBIX 3HAYCHUH lim, . f(x) v lim,_.__. f(x) paBHO b.

3ameuanme. ['padux QyHKIMM MOXKET UMETh TOJBKO IPABYIO TOPU3OHTAJIBHYIO ACUMITOTY
WIH TOJIBKO JIEBYIO.

[Ipsimast y = kx + b Ha3bIBaeTCA HakaouHOU acumnmomot Tpadpuka Gy y = f(x),

eci limy_ | f(x) — kx — B = 0

£

Ecmu mna Qysakmuu v = f(x) CyImIeCTBYIOT MpEIETbI lim_l._,:ﬂ =k ulim_o(f(x) —kx)= b, TO
x

(byHKI_[I/IH HUMECT HAKJIOHHYIO aCUMIITOTY ¥ = kx + b IIpu x — &2,

UccnenoBath PyHKINIO U TOCTPOUTH €€ TpaduK.
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¥

y=

2x—2
1. O6nacts onpenenenus GyHkuun D(f) = (—eo; 1)U (1; +0)
2. IIpu noacranoBke 3HaueHus x = 0 moayunm y(0) = 0,

Takyto e TOUKYy TIOIy4dM, €CIH TMpHpaBHsAeM (QyHKIuO K Hymo. Touka x =10 -
€AVHCTBEHHAs TOYKA IIEPECEUCHUS] C OCSIMU KOOPAUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTh

J.{_x] = (-x)? = — x

- tx+2

yi—x) = ylx); y(—x) = —y(x).
Wrak, QyHKIMS HUA YeTHAsI, HA HeYEeTHAs, HEIICPUOIUUCCKasl.

4.J1511 OTHICKaHUSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MPOU3BOAHYIO (PYHKIIUU

o 2x(2x —2) =2 4xt —4x — 20 22 —ax
YT T @2 T @m-2f T (x-2)f

[IpupaBHHBas ee K HYIIO, MOTYYHNM KPUTHUECKUE TOUKU x = 0; x = 2. OHU pa3OuBaroT 00JIacTh
OIIpeACIICHMs Ha CIEAYIOIINE UHTEPBAIIBI MOHOTOHHOCTH (—o2; 0 W (0; 13 W (1 2) U (2; +00)

I/ICCJ'IeI[yeM IIOBCACHUC HpOH3BOI[HOI>i CJICBa M CIIpaBa OT Haﬁl{eHHHX TOYCK paS6HeHPI${.

I'paduuecku MHTEPBAJIBl MOHOTOHHOCTH OYAYT UMETh BH]L

p 2

Uccnenyemast pyHkums Bo3pacTaeT Ha MHTepBaiax (—oe; 0} U (2; +e2) u yObIBaeT (0: 1) U (1: 2).

5.Touka x =0 TOYKA JIOKAJIBHOTO MAKCHUMYyMa, ¥ = 2 — JIOKAJIbLHOrO MuHUMyMa. Haiinem
3HaueHue QyHKuuu v, . =0y . =2.
6.. It OTBICKaHUS MHTEPBAJIOB BBITYKJIOCTH HalJIEM BTOPYIO IPOU3BOIHYIO

s B-d@-2-f-2@-2o2 8 8 1
7 (2x — 2)* T 2x -2 " 8(x-1) (x-1)°

Takux HHTCPBAJIOB HET, IIOCKOJIBKY BTOPAsA MPOU3BOJHAA HE IPUHUMACT HYJICBBIX 3Ha4YCHUH B
00J1acTH OmpeIeICHUSI.

7. llpsimast x = 1 — BepTUKaJIbHAs aCUMIITOTa (YHKIUHU. YpaBHEHHE HAKJIOHHOM aCUMITOTHI
UMeEET BUJ v = kx + b,

k=1 ) li i li il li !
= lim—=lim——— = lim -—————= lim
X=X o2y — 2]y x==2x — 2y xo= 2

I | =

|

17



8.Ha ocHOBe mpoBeZIeHHOTO aHalu3a BBINOJIHSIEM HocTpoeHue rpaduka Gpynkuuu. s storo
CHadaja CTPOMM BEPTUKAIbHBIC M HAKJIOHHBIC aCHMIITOTHI, 3aT€M HaXOJUM 3HAauYeHUE (YHKIUH B
HECKOJIbKMX TOYKAaX U IO HUX MPOBOJUM MOCTPOCHUE.

y=(x+1)/2

@dopMma npeacTaBJieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa.

Kpurepun oneHku:

- «O1nuyHO» - yMeHHsS COPMHPOBAHBI, BCE 3aJaHUs BBIIIOJHEHBI MPaBUILHO, 0€3
aprupMeTHYECKUX OMMOOK, pemeHne 0hOpPMIIEHO aKKypaTHO, C HEOOXOIMMBIMU 000CHOBAHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HENOCTATOUYHO, BCE 3aJaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUBI 3aJJaHUH BBHIMOIHEHHI ¢ omubOkamu. be3omun6oyHo BeimonHeHO §0-
89 % Bcex 3a/1aHUid.

— «Y TOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO 3a/IaHUi BBIOJIHEHO, HEKOTOPHIE W3 BBIMIOJHEHHBIX 3aJaHUN COJIEp)KaT OLIUOKH.
bezommbouno BeimonHeHo 70-79 % Bcex 3amaHui.

— «HeynoBiIeTBOPUTENBHO» - TEOPETUUYECKOE COJAEpKAHUE Kypca HE OCBOEHO,
HeoOXoIuMbIe YMeHHUsT He C(OPMHUPOBAHBI, BHIMIOJHEHHbIE y4eOHBbIC 3aJaHMs COJIEpKaT rpyoble
omuOku. be3zommbouyHo BeimosHEHO MeHee 70% Bcex 3aaHui.

Tema 1.3 HeonpeneaéHHbIi 1 onpeae1éHHBI HHTErpaJl

IIpakTHyeckoe 3anaTHE NeS

Bvluucnenue neonpeoenénnvix unmezpanos

Heabr padorbi: Hayuutbecs uHTErpupoBaTh (QYHKUHH, HUCHOJNB3YS PA3JIMYHBIE METOJIbI
WHTETPUPOBAHUS.

Boinosinus padorty, Bl Oynere:
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ymembs:

V1. perrats npuKiIaIHbIe 3312491 B 001aCTH MPO(PeCcCHOHAIBHOM JeSITeTbHOCTH;
Y001.02 ananu3upoBath 3a1a4y u/WIKd TPOOJIEMY H BBIACIATH €€ COCTaBHBIC YaCTH;
Y001.03 onpenensaTh dTanbl pericHUs 3a/1a4u;

Yo001.08 pean3oBaTh COCTaBICHHBIN IJIaH;

MarepunanbHoe obecrnieyeHue:
NunuBuayanbHble 3a1aHus, TAOIUIA HHTETPAJIOB, KOHCIIEKTHI JISKIIUN, YICOHUKH.

3aganme:

Haiigure HEOIIPEACJICHHbIC HHTEI'PaJIbI:

1) [(8x* — 62 + 2x — 3)dx

2) J- 3.1-"+:.: —3x47 dx

3) _,rn:Ds'[:'L[].r —5)dx

4) [ 3%

5) J-“ Sdx

254+18x°

24
I-arxr

ITopsinok BbINOJHEHHS PadOTHI:

3anucaTh 3aJaHU€ U ONpPEAENUTb, KAaKUM U3 METOJOB HWHTETPUPOBAHUS HEOOXOAUMO
BOCITOJIB30BaThCA.

Ecnn mHTErpam MoXHO HaWTH METOAOM HEMOCPEACTBEHHOIO MHTETPUPOBAHUSA, TO, UCIOJIb3Ys
CBOMCTBA MHTErpajioB, IPUBEINTE UHTETPaJ K TaOIU4HbIM Gopmynam. [Ipounrerpupyiire.
Ecan wHTErpan MOXKHO HaWTH METOAOM IIOJCTAaHOBKHM, TO BBEAWTE HOBYIO IIEPEMEHHYIO,
Havimute ee nuddepennuan. Ilocme BBeAeHUS HOBOW IMEPEMEHHOW 3aJaHHBIA HHTETpal
MPUBOAMUTCS K HOBOMY HHTErpajiy, KOTOpPbIM sBisercs TaOauuHbIM. Haiinute momydeHHbIH
MHTErpall. B ciaydae HeonpeneaeHHOro HHTErpaga BEPHUTECh K CTapOU IIEPEMEHHOM.

Ecnu wHTErpan Henb3s HAMTH  BBIIIEYKa3aHHBIMHM CIIOCOOAMHU, TO HpPUMEHHUTE (Gopmyny
MHTETPUPOBAHUS II0 YaCTsIM Judv=vv - [vdU. Dror MeTox 3aKmodyaeTcsi B TOM, 4TO

HOJIBIHTErPAIBHOE BBIPAKEHHE TPECTABISAETCS KaKUM-TH00 00pa3oM B BHJE IPOM3BEICHHS
nByx comHoxkureneir Uu dV. 3arem, mocie naxoxaenus dUm V, wucnoas3yiite Gopmyrry
HUHTETPUPOBAHHMS 110 YaCTSIM.

-Nurerpanst Buga | P(x)edx, [P(x)sinkxdx, [ P(x)eoskxdx, rae P(X)- MHOrounen, k- umcio.
VY no6Ho nonoxkutk U = P(x),a BCe OCTalIbHbIC MHOXHTEIU MPUHATH 32 dV.

-UnTerpanst Buaa [ P(x)arcsinxdx. [ P(x)arccosxdx, [P(x)inxdx. [P(x)arctgxdx

f P(x)arcctgxdsx.
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YV 100HO MON0XUTh Flxldx = dV, a ocTAIbHBIE MHOXUTEIU TPUHATH 3a U.
9

- Murerpanst Buna | e sinbxdx, [ e coshrdx, Te au buncna. 3a UMOKHO OPUHATH GYHKITUIO
U=e™

Xox padorwi: Haiitun unTerpasisl:

6x*—5x%+3x+4
J———

1) dx

Uro0Obl HaWTH ATOT MHTErpall, HY)KHO CHayaja MPUBECTU MOJBIHTETPAJIBHOE BBIPAKEHUE K
TabaMYHOMY BHUY. J{JIs1 5TOTO IpUMEHSIEM MOWIEHHOE JeICHHE:

J‘ﬁﬁ-Sx +3x+=1-

ﬁ-.nr:'1 ir 4
-+ —= |dx
L xi
J‘(ﬁx: —-54- +=1-x':)n’
j.r:dx— SJ

n’.r 6. gy . 4
— xidx = —Sx 4+ 3njx|+—4+C=2x" —Bx 4+ 3In|x|——+C
x 3 -1 x

+3

f 15x2dx
(1—x3)4

2)

DTOT WHTErpajl MOXHO HAaWTH C TIOMOIIBI0 METOJa TMOJCTAaHOBKU. BBeneM HOBYIO
HEPEMEHHYIO.

1-x*=t¢t
J‘ fSds a —"J-"} - Lodt 3 J‘ t*dt 3 = +C ° +C ° +C
— = —3xcdy = dt = _— = — = 3 = —
I:'J.—_r"'] X ax at —Et'} -3 It 3{1- _xJ]
dy = — —
3
3) f{f — 4x)Inx - dx

DTOT MHTErpajl MOKHO HANTH C MOMOIIBIO METOda HHTETPHUPOBAHUS [0 YaCTSIM, OH OTHOCHTCSI
KO BTOPOMY BHUJY, IO3TOMY U = Inx, dV = (x? — 4x)dx.

1 . "
dl = —dx, V=J":.r!—‘1-.r]n’.r=——2x'
x 4

Hcnonb3ys popMyay HHTETPUPOBAHUS 110 YACTAM, OTy4aeM
. «* . «* 1l
{_.r’—*l-.r}{nx-d_r={nr —— 2x | - — —2x" |—dx =
4 4 x
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x4 x® xt xt
——2x% )= —__2 = — 2y - — :
..'ru:(‘l_ __r) J‘(q_ __r)n’.r {m:(q_ _.r) _Lﬁ+.r +C

4) J(x? — 2x)cos4xdx

9TO0T HHTCrpajl MOKHO HalTH C IMOMOIIIBIO METOJa UHTCTPHUPOBAHUSA 110 HACTAM, OH OTHOCUTCS K
MEPBOMY BUIY, IOATOMY U = x* — 2x, dV = cosdxdx.

1
dU = (2x — 2)dx, V= J‘ cosdxdx = E sindx
. o, 1 1 i
(x® — 2x) cos4x dx = (x* — 2x) L—}s:’nﬂl-_r — ‘—l_s:'n=1-_r{_2x —2)dx=

. 1 1 ) 1. . 1 )
(xf — 2x) n sindx — ;J‘ sindx(2x — 2)dx = 2 (x* — 2x) sindx — ;J‘ sindx (x — Vdx =

YroObl HAHTH OCTABIIMIACS HHTErPaJl, CHOBA MMPUMEHsIEM (POPMYITYy HHTETPHPOBAHHUS IO YACTSIM.

UD=x—-1, dV = sindxdx.

1

dl = dx, V= J‘ sindxdx = — Ecusi-x

1 1 1 1
= E{I- — 2x) sindx — E{{x -1} (— Ecusi-_rJ - J‘ ~3 cosdxdx =
> (2 2x) sin4 i 1}( 1 4)+1J‘ 4xd
4,:—_xstn.r—2{,r— —‘l_cusx p cosdxdx =

1 1 1
= E{I- — 2x) sindx +§{{x — {cos4x) — a[cus*l-xdx =

1., 1 . a 1
— = _ 7 i — — 1 —_ — g
p (x _.r}s ndx + 3 {{.r J.}{_cus*l-x} > sindx + C

®opma npegocTaBjieHUs pe3y/IbTaTa: BbINOJIHEHHas paboTa

Kputepuu onenkmu:

- «OTaU4HO» - yMeHHUs COPMHUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPaBUIBHO, 03
apudmeTnyeckux ommoOoK, perieHrne opopMIIEHO aKKypaTHO, ¢ HEOOXOJUMBIMU 00OCHOBAHHUSIMHU.

- «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aIaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUBI 3aJJaHUH BBHITIOTHEHBI ¢ omnOkamu. be3ommnb6ouno BeimonHeHO 80-
89 % Bcex 3amaHui.

- «Y IOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO 3a/IaHUI BBIIOJIHEHO, HEKOTOPHIE M3 BBIMIOJHEHHBIX 3aJaHUN COJIEP)KaT OIIUOKH.
Bbe3zomm6ouno BemonHeHo 70-79 % Bcex 3amaHuii.

- «HeynoBNeTBOPUTENBHO» - TEOPETHUECKOe COJepKaHue Kypca HE OCBOEHO,
HeoOXoMuMbIe YMeHUsT He C(OPMHUPOBAHBI, BBHIMOJIHEHHBIE yUeOHBIE 3aJaHUS COJIEPKaT TpyObie
omnOku. be3zommbouno Brinoaneno menee 70% Bcex 3agaHui.
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Tema 1.3 HeonpeneaéHHbIN 1 onpeae1éHHBII HHTErPaJl

IIpakTnueckoe 3ansaTHe Ne6

Botuucnenue onpedenénnvix unmezpanos

He.ﬂb paﬁDTbI: Hay‘lI/ITBCH HaxXOJUThb OIPEACICHHBIC HHTCIrpalibl, HCIIOJIb3Yys pa3JInYHBIC

MCTObI MHTCTPHUPOBAHUS.

Boinosinus padory, Bel Oyaere:
ymemb:

V1. perrats npuKiIagHbIe 3312491 B 001aCTH MPO(eCcCHOHAIBHOM e TeTbHOCTH;
Y001.02 ananu3upoBath 3a1a4y |/WIKd TPOOJIEMY U BBIACIATH €€ COCTaBHBIC YaCTH;
Y001.03 onpenensaTh dTanbl peHIcHUs 3a/1a4H;

Y001.08 pean3oBaTh COCTaBICHHBIN IJIaH;

1.

2.

MartepuajibHoe obecriedeHmne:
I/IH[[I/IBI/IIIyaJII)HBIG 3aJaHusd, Ta6JII/IIIa I/IHTGFpaJIOB, KOHCIICKTHBI HCKHHfI, y‘Ie6HI/IKI/I
3aganue:

Brraucnoure OIPCACIICHHBIC HHTCI'PAJIbI:

1. J"_J:{:ﬂl-xi + 32 4 2x + 1)dx

if — 1
. Jl {'\-".r-l-—._)dx
W T

[EN

w
|
e
3
=
|47
[

= :..'I:.'l.'+3|
4, [#e™ cosxdx

5. Jr =

; Sim=
HOpﬂlIOK BBINNOJTHCHU A paﬁon:

3anmcarh 3amaHUE W ONPEACIUTh, KAaKUM U3 METOJOB HMHTETPHUPOBAHHUS HEOOXOIUMO
BOCIIOJIL30BaThCA.

Ecim mHTErpas MOKHO HAUTH METOJIOM HENOCPEICTBEHHOTO WHTETPUPOBAHUS, TO, UCIIOIB3YS
CBOIICTBAa  WHTErpasos, OpUBECTH  HMHTErpal K  TaOauuHbIM  (hopmymam.
[TpouHTerprpOBaTh. BEIYUCINTE 3HAYCHHE OIPEICICHHOT0 HHTErpajia o ¢popmyie HeroToHa-
JleiOuuma.

3. Ecou HHTErpal MOXHO HalTH METOAOM NMOACTAHOBKH, TO BBECTH HOBYIO ICPEMCHHYIO, HaWTH

ee muddepennuan. Ilocne BBeneHUS HOBOM IMEepeMEHHOM 3aJaHHBI WHTErpan MPUBOJIUTCS K
HOBOMY HHTErpajiy, KOTOpbIH sBisierca TaOnuuHbiM. Eciu uHTErpan omnpeaeneHHbId, TO

HGO6XOJII/IMO BBIYUCJIUTb HOBBIC MIPEACITIBI HHTCTPUPOBAHUS. Haiitn l'IOJ'Iy‘IGHHBIﬁ HUHTCrpall.

Xox pa0doThI:

1) [*(4x3 —3x +2x + 5)dx
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f:l{:ﬂLxE — 3% + 2x + 5)dx = 4f:1x3dx—Sfjlx:dx+2f_llxdx+ 5f:1 de=x* -2 4o £ 523, =
2) 3 -3 43" +5.3-(1+1+41-5)=81-27+9+15+2 =80

J-i-' 4 Sdr

0 a4250f

DTOT UHTErpaj MOKHO HAlTH C MOMOIIBI0 METO/Ia MOJICTAHOBKH. BBe1eM HOBYIO IEPEMEHHYIO.

04 Sdx 5 p0d  dx 5 o004 dx
s 4+:5.1--’_:1"r3 145 __ZJ; e

_ s zgpld 1L 1 1L 1 _ _lE_=x
=3 sfﬂ, T :nr‘ctgﬂn = :{nrctgl arctgl) = P
: Elrrds
3) "r: costx
9T10T HHTCTPaJI MOXXHO HaWUTH C IIOMOILIBO METOOdA ITOACTAHOBKH. BBG)ICM HOBYIO IICPEMCHHYIO.
r cosx =t 7
T deosx = dt -
: —sinxdx = dt = 2
sinxdx i —dt A 1 .- 1 1
_— = sinvdx = —dt = — = — |I:: qu:: ——=2—-05=1.5
h ¥ L
J cosx xg =0ty = cos0 = 1 J t 2 2t 2-025 2
T T 1
g =— itz =ecos—=—
SR 3 2

®opma npeacTaBJieHUs pe3yJbTaTa: BHINOTHEHHAs paboTa
Kputepuu onenkmu:

— «OTaM4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPaBUIbHO, 03
aprupMeTHYECKUX OMMUOO0K, pelreHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMUA 00OCHOBAHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HENOCTATOUYHO, BCE 3aJaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUBI 3aJlaHUH BBHIMOIHEHHI ¢ omubOkamu. be3ommn6oyHo BeimonHeHO §0-
89 % Bcex 3a/1aHUid.

— «Y IOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHHS B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO 3a/IaHWi BBINOJIHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX 3aJaHUN COJIEp)KaT OLIUOKH.
bezommbouno BeimonHeHo 70-79 % Bcex 3amaHui.

— «HeynoBiIeTBOPUTENBHO» - TEOPETUUYECKOE COAEpXKAHUE Kypca HE OCBOEHO,
HeoOXoMuMbIe YMeHUsi He C(OPMHUPOBAHBI, BHITIOJHEHHBIE Y4Y€OHBIC 3aJaHUS COAEpKAT TpyObIe
ommOku. be3zommbouyHo BeIoTHEHO MeHee 70% Bcex 3aaHui.

Tema 1.3 HeonpenenéHHublii 1 onpeaeJéHHbIA HHTErpaJl

IIpakTuyeckoe 3ansaTue Ne/
Buvtuucnenue nnowaoei puzyp u 06vémoe men
Leap paGorbi: HayduThes BBMHCIATH IDIOMAAH GUTYP M OOBEMBI TEJ, HCIOIL3YS

oTpeieNIeHHbIE HHTETPAIbI
Boinosinus padorty, Bel Oynere:
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YMETh:
V1. pemaTs npuKIaaHBIC 33141 B 00J1aCTH TPOPECCHOHAILHON e TENHHOCTH,

Y001.02 ananu3upoBath 3a1a4y |/WIKd TPOOJIEMY H BBIACIATH €€ COCTaBHBIC YaCTH;
Y001.03 onpenensaTh dTanbl perieHus 3a/1a4uu;
Y001.08 peann3oBath COCTaBICHHBINH IJIaH;

MarepuajibHoe o0ecnieyeHue:

WuauBuyanbHbIC 33 JaHKs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTBI JICKITHIA.

3ananme:
1. Beruucnuth miomanb GUrypsl, orpaHuYCHHON JTUHUSIMH

a) y=—x"+4,y=0
b) y=x* y=x°

c) y=e*, y=e", y=4
2.Berunciiutes 00beM Tenna

y= NG y =1, 6oxpye ocu OY
Ilopsiiok BBINOJHEHUS PA0OTHI:

1) MOCTPOUTH rpaduku GyHKIHN
2) HaWTH 00JIaCTh, OTPAaHUYCHHYIO dTUMHU rpadpuxamMu
3) COCTaBUT OMPECICHHBIM UHTETPaL, UIsl HAXO0KICHHS TUIOIAIX HAIEHHON 00J1acTH

Xox pabdoThI:

Ipumep 1: Haiiti mromas oGmactu D, orpaHndeHHON KpuBbIME Y = X° + X + 11,y =2 X - 9,
IpHU YCIIOBUH,

x<=1

y=x2 +x-11,
D fy=32x-9
x =1

[Ipu pemeHun Takux 3agad  cieayeT o00s3aTenbHO  M300pa3suTh  HCCIeqyeMbli
reoOMeTPHUECKUI 00beKT. J{Js onpeaeneHns HUKHETo Tpeiesia HHTETPUPOBAHUS HAJI0O HAWTH TOUKY
NIEPECEUEHUS] KPUBBIX; YPABHEHHE x>+ x + 11 = 2 X - 9 umeer 1Ba KOpHA: X = -1 u X = 2.
[Mogxonsmuit kKopeHs - X = -1. O0GnacTh orpaHnyeHa cBepXy mapadoJioi, CHU3Y - IPSIMOM, CcripaBa -
npsMoit X = 1, kpaiiHss neBast Touka - X = -1, mosToMy
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B 32 3

1 1 AL
=I[(2x-9)-(x2+x-11)}25c=](E—x2+x)ix; 2x-E X 2—_+_] [ 24 = b

Ecnu o6actb umeer 60s1ee CIOKHYIO CTPYKTYpY, €€ cileflyeT pa30uTh Ha IPOCTHIC YaCTH .
[Tpumep 2
Bbruuciute 00beM Tena, MOIY4YEHHOIO BpALICHHEM (QUIypbl, OrpaHUYCHHOH JIMHHUSIMHU

— J— —
y=2x—x ) y_UBOprFOCI/I O

Pemrenne: Kak u B 3a7aye Ha HAXOXKICHUE IUIOLIAJY, pPelieHHMEe HAYUHACTCH C 4YepTeska

m1ockoil purypsl. To ecTh, Ha IIIOCKOCTH AOY HEOOXOMMO IMOCTPOUTH PUTYPY, OTPAHUUCHHYIO
_ A

JMHASMHA * 2x— X

o

}

[ i :

Vickomast miocKas (pnrypa 3aIHTpI/IXOBaHa CHHHM I[BETOM, UIMEHHO OHa M BPAIIA€TCA BOKPYT
ocu ©X B pe3yJibTaTe BpalIEHUs I10Jy4aeTCsl Takas HEMHOIO SMLEBHUIHAs JIETAIOLIAs Tapeska,

KOTOpAsi CHMMETPUYHA OTHOCHTEIBHO ocH T4 |
O0beM TeJia BpalleHUs MOKHO BBIYHMCINTD 10 GopmyJie:

3
v =] £ (x)dx

Brruncioum o0beM Tena BpalllCHNUS, UCIIOJIBb3YS JIAHHYIO bopmyimy:
2

& 2
V= :?T]-fz(x}dx = J'TI(ZJ:— Y dx = ,-rrj (4x% — 42 + xNdx =
a 1]

1}

3 5
= 4i_x4+x_‘§=;¢. 32 _jgsde_g|lem
3 5 3 3 15
=

I8 5% 33500°

OtBet:

dopma npeacTaBiaeHus pe3yJbTaTa: BBHIIIOJIHEHHOE 33/1aHHE

Kpurepum ouenku:

Ouenka "oTau4HO" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEOOXOMMOM TMOCIIeI0BaTeILHOCTH ICUCTBHI; B OTBETE MPABUIBLHO U aKKyPAaTHO BBIMOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ounenka '"'xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIWMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHBI OLUTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIBHBIX BHIBOIOB.
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Tema 2.1 MaTpuusl 1 onpeaeauTe n

IIpakTnueckoe 3ansaTHe Ne8
Heiicmeusn c mampuyamu

Hean padotrbi: HayuyuThcs BHIONHATE ACUCTBUS HAJ MaTpUIIAMH.
BbinosinuB padory, Bel Oyaere:
ymemb:

V1. pemats npuUKIagHbIC 33294 B 001aCTH MPOo(ecCHOHABHON NeITeThHOCTH;

Y001.03 onpenensaTh dTanbl peHIcHUs 3a/1a4H;

Yo001.08 peann3oBath COCTaBICHHBIN IJIaH;

MartepuanabHoe odecniedeHne: MHIUBUIYATbHbBIC 3aaHMs], YICOHUKU, KOHCIICKTHI JICKITHA.

3aganue:

» B
1. Haiitu maTpuily € = 4* + 3AB, 7A€ A = } ) B = {5 l)'

-1 1 3
1
2. BBbIACHUTS, ABISETCA MATpHLA A~F = ( ) 06paTHOI/I K MaTpuIe A4 = (; g)
-3 2 =3 0 -5
3. HamsiMarpuipl: A = 1 5 =2 —4 1 |. Haiigure: A+B; 2A; AB; BA.
2 4 -1 -2 2

Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3anumwuTte 3a1aHKeE.

2. Ompenenute, KakWe JEHCTBUS, H 10 KaKUM TIpaBWIaM HEOOXOIWMO BBITIOJHHUTE.
[IpounTaiiTe KOHCIIEKT.

3. Brmonaure neiictust. [IpoBeppTe MpaBHIIbHOCTH BHIYUCICHUH.

Xoa paGoThI:
r1!\/[ané/1ueI71 HA3HIBACTCA IPAMOYTONEHAA Tabauma yrcen. Marpuia 3aucsiBaeTcs B BUJE:
am o o o)
Omy Oz .. i
JleiicTBUA HAl MaTpULIAMMU:

1.CnoxeHue.
Onepaumf CJIOKCHUA BBOOIUTCSA TOJIBKO IJIsA ManI/IH OJNHAKOBBIX pasMepOB. HpI/I CJIOJKECHUU
ManI/IH ux COOTBGTCTByIOHII/Ie DJIEMCHTHBI CKJIAABIBAKOTCS.

ay +by 6 Fhp @y by,
A+B=C=|ay +bsyy oz +DBaz = 8oy + by
ni"i.]. + bi"i.]. ﬂi"i: +bﬂi: ﬂi"'i.ﬂ + bi"‘i.ﬂ

2. YMHOXK€EHHE HA YUCIIO.

[Ipu yMHOKE€HUU MaTPUIbl Ha YUCIIO KayKbI €€ JIEMEHT YMHOXKAeTCsl Ha 3TO YHUCIIO.
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3.YMHOXEHHUE MaTpHIL.

Onepanys yMHOXKEHHSI MAaTPHUL] BBOJUTCS TOJBKO JUIS Cllydas, KOIJla YUCIIO CTOJIOI0B IIEPBOM
MaTpULbl PABHO YUCILYy CTPOK BTOPOM.

YroObl HANTH AJIEMEHT MATPHIIBI, CTOSIIUI B I-TOW CTpOKe B K-TOM cTOJI01IE, HY)KHO
BBIYKCIIUTH CYMMY IIPOM3BEICHUI 3JIEMEHTOB i-TOI CTPOKH MEPBOW MATPHUIIBI HA COOTBETCTBYIOIINE
3JIEMEHTHI K-TOro CTOJIOIa BTOPOii.

1.Haiitu matpuny ¢ = A* + 3AE, eciii
(=2 3y L_f3» -1
a—(zl c)ie=( )
a) Haiinem A°, yMHOXasi MaTpuIly camy Ha ceOst
=7 3G 200
) 1 -1 1 -1 -3 4
6) Haiinem matpuily 34, yMHOXKHB BCE JIEMEHTBI MaTpUIlbl A Ha 3.
L2 3 _f-6 9
34 _3(1 —1) _( 3 —3)

B) Haiinem npoussenenue 3AB

_ (-6 9y (5 -1y_(-21 33
348 ‘( 3 —3) {1 3 ) - ( 12 —12)
r) Haitnem matpuny C, ckiiaapiBasi COOTBETCTBYIOIINE 3JIEMEHTHI
(7 =9 —21 33y _/-14 24
C‘(—a 4)+(12 —12)_{ g —a)
2. Haiinem HpOHSBC}IGHI/Ie AAatuAatoa

I [ R

ra=(F YE -0 9=

B cooTtBeTcTBHU C OMPECACIICHUEM JJAHHBIC MAaTPUIIbI SABJIAIOTCA BBaI/IMOO6paTHI)IMI/I.

-3 2 -3 1 0 -5
3. danpr matpue: A = 1 5 -2|u B=|3 -4 1 |

2 4 -1 0o -2 2
Hanigure: A+B; 2A; AB; BA.

-3 2 =3 1 0 =5 2 2 -8
A+B=(1 5 —2>+<3 -4 > (4 1 —1>
2 4 -1 0 -2 2 2
-3 2 =3 1 0 -2
C=A-B=<1 5 —2)'(3 1) ( —-16 —4)
2 4 -1 0 2 -14 -8

c11=—3-1+2-3+(—3)-0=3

13 = =3 (=5)+ 214 (=3)-2 = 11;

ey =1-14+5-34(=2)-0=16:

Gy =1-045-(—4) + (=2) - (=2) = —

ci=2-1+4-3+(=1)-0= 14

o =204+ 4+ (—4) + (1) (=2) = —14;
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c33=2-(=5)+4-1+4(-1)-2 = -8,

1 0 =5 -3 2 -3 -13 -—-18 2
B-4={({3 -4 1 |{1 5 =-2])=(-11 -10 -2
0 -2 2 2 4 -1 2 -2 2

®opma npeaocTaBIeHUs pe3yabTaTa: BHIIOIHEHHAs paboTa.

Kpurepun oneHku:

- «OTIU4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBIOJHEHBI MPABUIBHO, 03
apudmeTnyeckux ommOOK, penieHne oPopMICHO aKKypPaTHO, ¢ HEOOXOIUMBIMU 0OOCHOBAHHSIMH.

- «XOopomuio» - HEKOTOpble yMeHHsI C(HOPMUPOBAHBI HENOCTATOUYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJJaHUI BBIMOIHEHHI ¢ omuOkamu. be3ommn6oyHo BbimonHeHO §0-
89 % Bcex 3a/1aHuid.

— «Y IOBIIETBOPUTEIHHO» - HEOOXOAMMBIE YMEHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJBIIMHCTBO 3a/laHUi BBINOJIHEHO, HEKOTOPBIE W3 BBIMOJIHEHHBIX 33JaHUN COJIEP)KaT OLIUOKH.
bezommbounHo BEIMOTHEHO 70-79 % BCex 3amaHuil.

— «HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJEp>KaHue Kypca HE OCBOEHO,
HeoOXoIuMbIe yMeHUsi He C(OPMHUPOBAHBI, BHITIOJHEHHBIE Y4eOHBIC 3aJaHUs COAEpXKaT rpyoObie
omuOku. be3ommbouyHo BeimonHeHO MeHee 70% Bcex 3aaHui.

Tema 2.1 MaTpuubl 1 onpeaeanuTe

IpakTnyeckoe 3ansitue Ne9
Butuucnenue onpedenumeneii 6mopozo u mpemupezo nopaoxa

Heab padoThl: HAYYUTHCS BBIYUCIATH OMPEIACIUTEIN BTOPOTO U TPETHETO MOPSIKOB.
Beimosnus patdory, Bel Oyaere:

ymembp:

V1. pemats npukiagHble 331a41 B 001aCTH NPO(eCcCHOHAIBHOM JesITeIbHOCTH;

VY001.03 onpenensiTh STkl pelieHus 3a/1a4H;

VY001.08 peanuzoBaTh COCTAaBIECHHBIN IUIaH,

MarepuanbHoe obecniedeHHe: HHIUBUIYalIbHbIE 3aaHUs], YY€OHUKHU, KOHCIIEKTHI JIEKIIUH.
3aganue:

Brrunciuts onpenenuren:

3 3 5 10 2 1 3 > 7 8

-3 5 SO P -1 7 0 1
1) | 5 2| 2)$ _Ll g 3)|-15 5 -2{4) 0 5 3 9
) oA 1 -1 7 4

IlopsiTok BbINOJIHEHHS PAdOThHI:

1 3amummre onpeaeIuTeNb, OMPEICIITE KAKOTO OH MOPS/IKA.

2 Hcnonb3ysi COOTBETCTBYIOIIIEE ONPEICTICHIE, BRIYUCIUTE 3HAUCHUE ONPEACTUTES.
Xox pa0doThI:
OmnpenenureneM KBaApaTHOW MaTPHUIIBI BTOPOTO MOPsIIKa (OMpPEAeTUTENIeM BTOPOTO TOPSAKA)
HA3BIBACTCS YMCIIO, PABHOE PA3HOCTH IMPOM3BEACHHIA AJICMEHTOB TJIaBHOM JTUArOHAJINA U 3JIEMEHTOB
MoOOYHOM AUArOHAIIH.
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ap by
=ﬂl'bg—ﬂg'bl

ﬂg IJ:
Onpez[enI/ITeneM KBa,upaTHoﬁ MaTpHILbI TPETHETO MOPSIAKaA (OHpeI[eJ'II/ITeJ'IeM TPETHETO Hop;II[Ka)
Ha3bIBACTCs YUCII0, paBHOC

] gz 43

G931 11 O13| =@y agpayy +appanyay +oag agpayg — Gy3ay Gy — G761 633 — Gy3 03381

[T T

@3] H3z O3
OnpenenureneM KBaJpaTHON MaTpHUIBI N-ro MOPAAKA Ha3bIBAETCS YUCIIO0, PABHOE CyMME
HPOU3BEAECHUN DIEMEHTOB JIIOOON CTPOKH UM CTOJIONA HA UX alreOpandecKue JOMOIHEHHS.

ajr Qg 413 Qig

_ a1 azp @23 Q24| _
A= Az; A3y A3z Qsal| 11411 + ap412 + a3413 + a1441,
Ag1 A4y Q43 Q44
_ i+

Ay = (DM
MHHOPOM HEKOTOPOTO IEMEHTad;; ONPENEIUTENs N-IO HOPs/Ka Ha3bIBAETCS onpenenuTens  (N-
1)-ro nopsxa, MoNy4eHHbIH U3 HCXOJHOTO OIPENEIUTENS IyTEM BHIYEPKUBAHUSA CTPOKH U
CTOJIONA, HA TIEPECEUEHUH KOTOPHIX HAXOAUTCS BEIOPAHHBII 3JIEMEHT.

Brruuciuts onpenenurenu:
2 - :
1) |; ;|=2-ﬁ—3-{_—4}=12+12=2=}

5 -2 1
213 1 —4/=5-1-(-3)+(-2)-(-4)-6+3-0-1-
6 0 -3

-6:1:1-3:(-2)-(-3)-0:(—4)-5=-15+48-6-18=

=48-30 =0

4 0 5

|-6 2 -7|=4-2-2+0-(-7)-1+(-6)-(-3)-5-

1 -3 2
—5:21-(-6)-0-2-(-3)-(-7) =16 +0+90—-10 -0 — 84 = 12

IR 7 01

1 -1 7 4 -1 7 4

5 7 8 5 7 8 5 7 8

5 3 2(+0-17 0 1|—1-|17 0 1| =122

-1 7 4 -1 7 4 5 3 2

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs paboTa.

Kpurepum ounenku:
- «OTIUYHO» - yMEHUs cPOPMUPOBAHBI, BCE 3aJJaHMs BBINOJHEHBI MPABUWIBHO, 0€3
apu(pMeTHYeCKUX OMHMOO0K, penieHne opopMIeHO aKKypaTHO, ¢ HEOOXOIMMBIMU OOOCHOBAHUSIMH.
- «Xopomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIE BUbI 3aJIaHUI BBIMOIHEHHI ¢ omKOkamu. be3ommn6oyHo BbimogHeHO §0-
89 % Bcex 3aJaHHH.
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- «Y IOBJIETBOPUTENILHO» - HEOOXOAWMBIE yYMEHHUS B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO 3aJIaHUH BBITOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHNA COJIEPIKAT OIIHOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHu.

- «Hey/moBIETBOPUTEIIEHO» - TEOPETHUECKOE COJIEp)KaHUE Kypca HE OCBOCHO,
HE0OXOIUMbIC YMEHHUsI HEe C(HOPMHUPOBAHBI, BBINOJHCHHBIC YYeOHBIC 3aJaHHUS COJAEPIKAT TpyObIe
omnOku. be3ommbouno BeimoaneHo MeHee 70% Bcex 3amaHui.

Tema 2.2 Cucrembl JJUHEHHBbIX YPABHEHUI

[pakTnyeckoe 3ansitue NelQ
Pewenue cucmem ypasnenuii memooom Kpamepa

Llesb padoThI: HAYYUTHCS peIIaTh CUCTEMbI JMHEWHBIX YPAaBHEHUH, UCIIOIB3Ys (hOPMYJIBI
Kpamepa.
Boinosinus padorty, Bel Oynere:
ymemp:
V1. pewats npuKiIagHble 3aa4i B 00JaCTH IPO(PECCHOHABHON 1€ATENbHOCTH;
Y001.03 onpenensaTs dTanbl peHICHUS 33/1a4H;
Yo001.08 peas30BaTh COCTABICHHBIN IIJIaH;
MartepuanbHoe o0ecrieyeHme:
NunuBunyanbHbIe 3a1aHUs , YI€OHUKH, KOHCIIEKTHI JICKITUH.

3aganue:
Pemnte cucTeMbl IMHEMHBIX YPAaBHEHM:
x5y =11 3X+3y—-5z=-2
X—-5y =
1 2) <x 2z =
){2x+3y:20 ) xryraz=3
2X—y+72=27

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anumuTe cucTeMy ypaBHEHHH.

2.3anuImnTe ¥ BBIYUCIIATE ONPENEIUTEND CUCTEMBI.

3.BoruncnuTe onpeneauTeny Kaxa0i HEeM3BECTHOM.

4.Haiinure 3Hau€HHUs HEU3BECTHBIX, UCTIONB3Ys Gopmyibl Kpamepa.

Xon pa0doThI:
N N gy % + ay3xg = Iy
IlycTh maHa cucTteMa JBYX JIMHEHWHBIX YPABHEHUM C IBYMS HEU3BECTHBIMU: ks 4 G = B
1% 2% = g
CocraBuM orpeaenuTens u3 K03 GUIIMEHTOB TPU HEM3BECTHBIX. DTOT ONPECIUTENb Ha3bIBACTCS
fyp @y
ONPEACIUTENEM CUCTEMBL: A= | o o |
Z1 rlrs
CocTtaBuM onpeaenuTeny Kax a0l Hen3BeCTHOW. OnpenenuTelb 4; morydaeTcst U3 onpeaeauTens 4
by ap
|I_-J'|

MyT€M 3aMEHBI IEPBOTO CTOJI0a KOA(D(DUITUEHTOB CTOIOIIOM U3 CBOOOHBIX YICHOB. A=

Onpenenurens 4; mosydyaeTcs U3 onpeAenuTes 4 myTeM 3aMeHbl BTOPOTo CTOJI01a

K02 (D PUIIMEHTOB CTOIOIIOM M3 CBOOOIHBIX YJICHOB.
A= a;, by
gy by

[TycTh nana cucrteMa Tpex JUHEUHBIX YPABHEHHI C TPEMSI HEM3BECTHBIMU:
ay X + apx; +apzxg =y
ayx) + apx; +apx; = b
a3 xy + agx; + azzx; = by
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CocTaBuM ompenenuTens u3 KOdQPUIIUESHTOB IIPH HEU3BECTHBIX. DTOT OMPEISIUTENh HA3bIBACTCS
Gyp Gz g

OIIPECACIIUTEIICEM CUCTEMBI: A= @23 @2z Bz3

ftgy Hgz O3z
CocTaBUM ONPEETUTENN KaXI0l HEeM3BeCTHOU. OnpeaeuTeNb A4y moaydaeTcs u3
onpeneTuTeISIAITyTEM 3aMEHBI IIEPBOTO CTOJIONA KOA(DPHUITMEHTOB CTOJIOIIOM M3 CBOOOIHBIX

YJICHOB.

by @ a3
Aj= by ez ag

by a3z a3

Onpenenurens 4; moydyaeTcs U3 onpeAenuTeNs A myTeM 3aMeHbl BTOPOro cTojlia

KO2(DPUITMEHTOB CTOJIOIIOM M3 CBOOOIHBIX YJICHOB.
ay; by ag
dy=ag by a

13

as; by @z
OnpenenuTesb 4; MOTYyIaeTCs U3 ONPEAEIUTENS A IIyTEM 3aMEHBI TPETHETO CTONIOIA

KO3 PHUIHEHTOB CTOIOIOM U3 CBOOOIHBIX WICHOB.
ayy  ap by

Az=lay  an by
a3y a3 by

YrtoObl BHIYUCIUTH 3HAUCHHSI HEM3BECTHBIX, BOCIOb3yeMcst hopmyinamu Kpamepa:
Aq | A, Az

X1 =X,X2 =X,X3 =X

Paccmorpum npumep:
Pemnts cucremy ypaBHEHUN:
X + 2.7.': —3.1'3 = Ui
2:1 — X3 +‘1‘I3 = 5:

3.1'1 +Ig —_ .1'3 = 5

(1 2 —3) 1 2 =3

A=|2 -1 4 |pA=2 -1 4|=10=%0

i 1 -1 i 1 -1

Brruncnum onpenenureny KaxI0M epeMeHHOM:
0 2 -3

A=15 -1 4 |1=0-153+40-1534+10-0=20
3 1 -1
1 0 -3

A.=12 5 4 [=-5-304+04+45-0—-20=-10
3 5 -1
1 2 0

Az=12 -1 5|=-53+40+30-0-20-5=0
3 1 2

x —ﬂ=¥=2;I2 == _l.:=—1;13 =ﬂ=i..=['
A 1 A1 A 10

Ortgert: (2;-1;0).
@®opma npeacTaBJieHus pe3yJbTaTa: BHIOTHEHHAs paboTa.
Kpurepum ouenku:

— «OTau4HO» - yMeHHUs cOPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPaBUIBHO, 03
apupMeTHYECKUX OMMOO0K, peneHrne 0hOpPMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.

— «XO0pomio» - HEKOTOpble yMeHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBHITIOJTHEHBI, HEKOTOPBIE BUBI 3aJlaHUH BBIMOTHEHHI ¢ omuOkamu. be3ommn6oyHo BeimonHeHO §0-
89 % Bcex 3amaHui.
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- «Y IOBJIETBOPUTENILHO» - HEOOXOAWMBIE yYMEHHS B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO 3aJIaHUH BBITOJIHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHHNA COJIEPIKAT OIIHOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHu.

- «Hey/moBIETBOPUTEIIBHO» - TEOPETHYECKOE COJICpP)KaHHuEe Kypca HE OCBOCHO,
HEO0OXOIMMbIC YMEHHUs HEe C(HOPMHUPOBAHBI, BBIMOJIHCHHBIC yUeOHBIC 3aJaHHS COJICPIKAT IpyObIe
omnOku. be3ommbouno BeimoaneHo MeHee 70% Bcex 3amaHui.

Tema 2.2 Cucrembl JJUHEHHBbIX YPABHEHUI

paxkTnyeckoe 3ansitue Nell
Pewenue cucmem ypasnenuii memooom I'aycca

Henb padoThl: HAYYUTHCS pelIaTh CUCTEMBI IMHEUHBIX YPaBHEHUH METOIOM I10CJIE0BATEIBLHOTO
UCKITIOUEHHS epeMeHHbIX (MeToioM ["aycca).
Boinosinus padorty, Bel Oynere:
ymemp:
V1. pewats npuKiIagHble 3aa4i B 00JaCTH IPO(PECCHOHABHON 1€ATENbHOCTH;
Y001.03 onpenensaTh dTanbl penicHUs 3a/1auu;
Yo001.08 peas30BaTh COCTABICHHBIN IIJIaH;
MarepuanbHoe obecniedenue: HauBuayanbHble 3aJaHus, YI€OHUKU, KOHCTIEKTHI JEKIHI.
3aganue:
Pemnthb cucreMbl TMHENHBIX YPAaBHEHHIA:
3x — 2y + 2z = 10 X1+ Xp = 3% +2%, =6,
Ldx+5y—2z=-15 24 XeTXx+3xn=16
X1 — ZXZ — X4 = —6,
2x —2y—2z=3

2X1 - 3X2 + 2X3 =6
ITopsinok BbINOJHEHHS PadOTHI:

1. 3anuumTe CUCTEMY JMHEMHBIX YpaBHEHUH.

2. CocraBbTe pacIIMPEHHYIO MATPULLY.

3. BoimonHuTe — sneMeHTapHble  NpeoOpa3oBaHUS  CTPOK  MaTpHIbl,  HCKIIIOYas
IIOCJIEZI0BATENBHO IEPEMEHHBIE. B pe3ynbraTe 10JKHA MOIYyYUTHCS CTyIIEHYaTas MaTpULa.

4. Ilo cryneH4aTroi MaTpuLe COCTABbTE CUCTEMY.

5. IlocmenoBarenbHO HAUAUTE 3HAYEHUS BCEX HEU3BECTHBIX.

6. 3anuIuTe OTBET.
Xoa padoTsi:
Meton 'aycca siBnsieTcsi OTHUM U3 HanboJsiee YHUBEPCAIBbHBIX METO/I0B PEILIEHUS] CUCTEM
JUHENHBIX ypaBHEHUH. OH COCTOUT B ITOCJIEOBATEILHOM UCKIIFOUEHUN HEU3BECTHBIX.
[Ipomecc pemenus mo metony ['aycca cocTouT u3 n1ByX 3TanoB. Ha mepBom sTane (mpsmoi Xox)
crcTeMa MPUBOJUTCA K CTyleHUaToMy Buay. Ha BTropom stare (oOpaTHblif X01) UaeT
MOCJIeI0BATENBHOE ONpeIeIEHUE HEU3BECTHBIX U3 3TOM CTYMEHYaTON CUCTEMBI.
Ha npaxTuke ynoOHee paboTaTh HE ¢ CUCTEMOW ypaBHEHUH, a ¢ paCIIMPEHHONW MaTpHIIeH,
BBITIOJIHSSL BCE DJIEMEHTAapHBIE TPE00pa30BaHUs HaJl €€ CTPOKAMHU.
DeMeHTapHbIMU MPE0OPa30BAaHUSIMU MATPHUIIBI SBJISIOTCS:
- IEPECTAaHOBKA CTPOK MECTaMH;
-YMHOXE€HHE HEKOTOPOU CTPOKH Ha JIt000e, He paBHOE HYIIIO YHCIIO;
-npudaBiIeHNE K AJIEMEHTaM OJTHOM CTPOKH COOTBETCTBYIOIIMX AJIEMEHTOB JIPYroi CTPOKH,
YMHOXEHHBIX Ha OJIHO U TO K€ YHUCIIO
PaccmoTpum npumep:
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1) Pemmth cucTeMy ypaBHEHHIA:
xy + 2x9 —3x3 = 0;
2%y — %7 + 4x; = 5
3.1'1 + .1': — x; = 5
CocTaBuM pacHIMpeHHYI0 MATPHUILy U3 KOA(D(UIIMEHTOB MPH HEM3BECTHBIX M CBOOOIHBIX WICHOB:
1 2 =3|0
(41B) = (2 -1 4 5)
3 1 -115
BeInosiHUM 351eMeHTapHbIe TPEOOPa30BaHUS HAJl CTPOKAMH MAaTPHIIBIL:

1 2 -=3|0 1 2 -=3|0 1 2 =30
(2 -1 4 5) n (EI -3 10 ) n (EI 1 -2 —'J.)N
3 1 -—1l5 0 -3 815 0 -3 81535

1 2 -=3|0
’\* (EI 1 -2 —'J.)
0o =210

[Tonmy4yeHHOM MaTpHIle COOTBETCTBYET CUCTEMA YPABHEHMI:
’_rl + EI: - 3.1'3 = U
Xq — 2.1'3 =-1 '

. —2.173 = U

Haunnas CHHM3Y BBCPX, HAXOJAUM 3HAYCHUS HCU3BCCTHLIX!

(2 + 237 —3x3 =0 (x; +2x;—3x; =10 n+2-(-1)=10
Xy — 2y = —1 ;[ 1, = —1 ; { x =1 ;
X x3=0 x3=10 x; =10
(x =2

x = —1,

L.I';:U

Ortsert: (2;-1,0).
x1+x2 —3.7(,'3 +2.X'4 = 6,
Xy + x3 + 3X4 =16,

2) X1—2X2—X4=—6,
ZX1—3XZ+2.X3 =6
1 1 -326 1 1 -326 1 1 -3 26
01 1316 [0 1 1316 )| (0 1 1 316 |_
1-20-1-6 0 3 -3 3 12 01-114
2 -3 2 06 0 -5 8—-4-6 0-5 8—-4-06
1 1 -326 1 1 -326 1 1 -326
601 1316 ) ( 0 1 1316 | ( 0 1 1 316
0 02 2 12 0 0 1 1 6 0 01 1 6
0 0 13 11 74 0 0 13 11 74 00 0-2-4
x1+xZ—3.X'3+ZX4_:6,
Xy + x3 + 3x4 = 16,
X3+x4 = 6,
—2%, = —
Hauunnas CHHU3Y BBCPX, HAXOJUM 3HAYCHUSA HCU3BCCTHLIX!
X1=8
XZ=6_
x3:4’
Xy =2

Otser : (8;6;4;2).
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.
Kpurepum ouenku:
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- «OTaU4HO» - yMeHHUs COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI MPABUIBHO, 03
aprupMETHYECKUX OMMOOK, pemeHrne 0hOpMIIEHO aKKypaTHO, C HEOOXOIUMBIMU 00OCHOBAHHUSIMH.

- «XO0pomio» - HEKOTOpble yMEHHs C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITOJIHEHBI, HEKOTOPBIE BUBI 33/1aHUI BBHIIOJIHEHBI ¢ ommnOkamu. bezommnbouno BeimoaHeHo 80-
89 % Bcex 3amaHuH.

- «Y TOBIIETBOPUTEIHHO» - HEOOXOJMMBIE YMEHUSI B OCHOBHOM C(OPMHUPOBAHHI,
OOJBIIMHCTBO 3a/IaHUi BBIMOJTHEHO, HEKOTOPHIC M3 BBIMOJHEHHBIX 3aJaHUU COAEpKAT OIIUOKH.
Beszommbouno BeimonaeHo 70-79 % Bcex 3amaHuil.

- «HeynoBiaeTBOPUTENBEHO» - TEOPETUUYECKOE COJCpXKAHUE Kypca HE OCBOEHO,
HeoOXOouMBbIE YMEHUsI HE CHOPMHUPOBAHBI, BBHIMOJTHCHHBIE YUeOHBIC 3aJaHHS COJIEPKAT TpyObIe
omOku. be3ommbouHo BrimoaHeHo meHee 70% Bcex 3aqaHui.

Tema 3.1 OcHOBBI TEOPUM BePOSITHOCTEH

IIpakTuyeckoe 3anaTue Nel2
Pewenue 3a0au Ha 0CHOBHbBIE NOHAMUA KOMOUHAMOPUKU

Ileab paGoTbI: OCMBICIUTH OCHOBHBIC NMOHATUS KOMOMHATOPUKH, HAYUMTHCA OTIMYATh OJHY
BBIOOPKY OT IPYTO#, MPUMEHATH (POPMYIIBI AJISt KX HAXOXKIACHUSI.

Brinoinus padorty, Bl Oynere:

YMETB!
Y001.03 onpenensaTs dTanbl peHICHUS 3a/1a4H;
Y001.08 pea3oBaTh COCTABICHHBIN IIJIaH;

MatepuajibHoe o0ecnieyeHue:

WuiuBuyanbHbIE 3aJaHNs, KOHCIEKTHI JISKIIUH.

3aganue:

1. B copeBHOBaHusX yyacTByeT 10 uenoBek, Tpoe U3 HUX 3ailmyt 1-e, 2-e u 3-e mecto. CKOIbKO
CYIIECTBYET pa3jIMYHBIX BAPHAHTOB ?

2. U3 rpynmsl, B KOTOpod yuutcsi 12 denoBek, HEOOXOAMMO BbIOpaTh 3 4YeIOBEKa B COBET
koseka. CKOJIBKO CYIIECTBYET pa3IMYHbIX CHOCOOOB Takoro BhIOOpA.

3. Ha KHIKHOH IMOJIKE BBICTABICHBI 8§ KHHUT PAa3JInYHBIX aBTOPOB. CKOIBKO CIIOCOOOB MMEETCs
U1l PACCTAaHOBKM 3TUX KHUT B pa3HOM Hopsiike?

Xox padoTsl
1. Ompenenute BUI BEIOOPKH 0€3 MOBTOPEHMUS.
2. BriOepere cOOTBETCTBYIONLYIO (GOPMYITY ISl BBIYMCIECHUS BO3MOXKHBIX KOMOUHAITHH.
3. IIpousBeauTe BBIYHCICHHS, UCTIONB3YS MOHATHE (haKTOpHaa.
B ocHoBe pemienus 3a/1a4 Ha KOMOMHATOPUKY JIeKaT J1Ba MpaBHIa:
1.IIpasuno cnoxcenun. Ecnu HEKOTOPBIN 37€MEHT A MOXHO BbIOpaTh M crocoOamu, a Jpyroi
aneMeHT B —ncmocobamu, MCKITIOYAIOMIMMU Py ApPYyra, TO BBIOOP KAaKOrO-HUOYAb OHOTO U3
3TUX 371eMeHTOB( 6o A, 1160 B ) MOXKHO OCYIIIECTBUTh M+ N crioco0amu.

2.IIpasuno ymnorxcenun. Ecii HEKOTOPBINA 3IIEMEHT A MOKHO BbIOpaTh M criocobamMu U eciu
nocje KaXJoro Takoro BbeIOOpa sneMeHT B MokHO BbIOpaTh Ncrmocobamu, TO BBIOOP Maphbl
sseMeHTOB (A, B) B ykazaHHOM MOPSAIKE MOXKHO OCYIIECTBUTH M- N croco0amH.

3aoaual. TTpu GopMHpPOBAHUY SKUIAKA KOCMUYECKOT0 Kopadiis umeercs:10 mpeTeH1eHToB Ha
noct KomaHaupa,20 MpeTeHJEHTOB Ha MoCcT OOPTHHXKEHEpa,25 TPETeHJACHTOB Ha IOCT
KOCMOHaBTa-uccnenoBatens. CKOJIBKUMH CHOCO0aMH MOXHO BBIOpaTh OJIHY M3 KaHIUAATyp Ha
MOCT KOMaHupa, Ui OOPTHHKEHEPA, UITH KOCMOHABTA-UCCIIEI0BATENsA?
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Pewenue. Tlo mpaBumy cymmbl cymiectByeT 10+20+25=55cmoco6oB BbiOOpa OAHOW U3
KaHIUIATYD.

3adaua2.B cTONOBOW INpEUIAralOT [BAa Pa3iIMYHBIX MEPBBIX @ @, M a,;TPH Pa3IMYHBIX BTOPBIX
omona: b,,b,,b, u nBa pasmmunbx necepraic, U c,. CKOJBKO pa3IU4YHBIX 00ENOB M3 TpexX OII0x

MOJKET BbIOpaTh MOKYyIaTelb?

Pewenue. TlepBoe 0100 MOKHO BBIOpPATh JBYMS Cioco0aMu, BTOPOE OO0 MOKHO BEIOpaTh
TpeMs croco0amMu, TpeThe OJIF010 MOXKHO IBYMs criocoO0amu. [1o nmpaBuily yMHOKEHHS CYIIECTBYET
2x3x2=12 cmoco6oB BeIOpaTh 00€ U3 TpeX OJIIO/I.

3. Iloomnuoxcecmea n- mHodicecme(coeounenus).

HJ’I?I HaxXO0XJICHUA k — IOAMHOKECTB HEKOTOPOI'O N — MHOXECTBa HYXKHO BBI6paTB k u3nero

AJIEMEHTOB (II0ATOMY YacTO TOBOPAT O 8blOopke K aieMeHTOB 13 N —ssieMeHToB). [Ipo BhIOpaHHBIC
K w3 N pasauuHBIX AJIEMEHTOB TNPHUHITO TOBOPHUTH, YTO OHHM OOpa3ylT coelauHeHHe U3 N
anteMeHTOB 110 K .Coedunenue-coOuparelbHblii TEPMUH KOMOMHATOPHKH. B 3aBUCMMOCTH OT TOTO,
MMEET JIM 3HAYEHHUE MOPSIOK 3JIEMEHTOB B COCAMHEHUM WJIM HET, & TAaKKe OT TOro, BXOISAT B
COCIMHEHHE BCE€ [ 3JIEMEHTOB WM TOJIbKO 4YacThb MX, pPA3JIMYalOT TPU BUJA COCAUHEHUM:
nepecmano6Ku, pasmeu,eHus, CO4emaHnus.

Ilepecmanosxu.

[lepectanoBKaMu #3 N —3JE€MEHTOB HA3bIBAIOTCS TaKUE COEAUMHEHUs U3 N —3JIEeMEHTOB,
KOTOPBIE OTJIMYAKOTCS IPYT OT APYyra TOJBKO IOPSIKOM PACIOIOKEHUS dJIEMEHTOB.

O6o3nauenue: P, =n!

Pazmewienus.

Pa3memienusiMu U3 N —3JIEMEHTOB HA3bIBAIOTCS TAKWE COCIMHEHHS , KaXI0€ U3 KOTOPBIX
COJICP’)KUT M 3JIEMEHTOB, BBIOPAHHBIX M3 YHUCJIA JNAHHBIX N —3JEMEHTOB, OTIMYAIONIMXCS JTUOO
COCTaBOM, THOO TOPSAIKOM UX PACIIOIOKEHHUS, THOO U TEM , U JPYTUM.

n!

(n—m)!
3aMeuaHue. PaCCMOTpeHHBIe paHee NCPECTAHOBKU — YaCTHBIN cnyqaﬁ paBMeH_IeHI/Iﬁ u3 N-—
3JIEMEHTOB 110 N — 3JIEMEHTOB.

OGo3nauenue A" =

n!
=A"=_"_nl
P, =A, 3 n!
55440.
Couemanus.

CoueTaHusIMH H3 N- 3JEMEHTOB IO MHA3BIBAIOTCA TaKuUe COCAUHCHUA, KOTOPBIC OTIUYAOTCA

APYT OT IpYyra XOTs Obl OTHUM JIEMEHTOM.

. m n!
O6o3nauenune:C,, = ———
m!(n—m)!

ITopsinok BbINoJIHEHUs padoOThI:

1. Onpenenure Buj BBIOOPKU O€3 TOBTOPEHHUS.

2. BpiGepeTe COOTBETCTBYIONLYIO (DOPMYITY JUIsSl BEIUMCIIEHUS] BOSMOXKHBIX KOMOMHALIUH.
3. Tlpow3BenuTe BHIYHUCICHUS, HCIIONB3YSI MOHITHE (haKTOpHaa.

Ko10BBIl 3aMOK OTKpBIBACTCS TOCIICIOBATEIIEHBIM HA00OPOM YeThIPEX pa3HbIX Iudp. Tpedyercs
OTIPEACTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOA0OPATH IS TOTO 3aMKa.
Pemenne.
1.Bo3moxubix mudp Bcero necsth(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpanHas koMOWHAIUs KoOJa
OTJIMYaeTCss OT Apyroil komMOMHammMu XOTs Obl oxHoM uudpoii(1,4,5,7 #2,4,5,7),1100 nopsakom
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Habopa oaunHakoBbix 1udp(1,4,5,7#4,5,7,1),nooTroMmy s moacu€Ta YHWClIa  BO3MOXKHBIX
KOMOWHAIMKA KOJIOB UCIIONIb3yeM (hOpMYITy YUCIIa pa3MEIICHH.

2.®opmyna pa3MenieHnii umeet BUI: Ay = B namewm cnyuae n = 4 ,m = 10.

(m-m)!’
o4 _ 100 _10!_10:9876:54321_, 0 o .~ _
3. IIpousBogum pacuér :Aj, = Qo 6! c52321 10-9-8-7 = 5040
2. CKOIBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPEX UEIOBEK U3 ACCATH?

Permrenue.
1. B nanHOM ciydae mnpu BeIOOpEe ISl HAC Ba)KEH TOJBKO COCTaB IO TPU YETIOBEKa, MOPSIOK
BBIOOpA POJIM HE MTPAET, IOATOMY B OTJIHWYHUE OT MEPBOTO IMIPUMEPA YUCIIO CIIOCOOOB MOJACYUTACM

1o hopMysie COueTaHUH.
2. ®opmyna coueranuii umeer Bua:C = #Lm)' B namem ciyuae n=10, m=3.
10! _10!_7!8:9-10
3110-3) 3171 32171 =120.
3.CKOIBKO  pa3IMYHBIX YETHIPEX3HAYHBIX YHMCENl MOXHO cOCTaBUTh W3 1mu¢pl,2,3.4 9
nuQpbl HE TOBTOPSIOTCS)?
Pemenue.
1.Ilo ycrmoBUIO [aHO MHOXKECTBO M3 YETHIPEX SJIEMEHTOB, KOTOpbIE Tpelyercs
PAacCIIONIOKUTH B OTMPEACIEHHOM MOPSIIKE. 3HAYHUT, TPEOYeTCs] HAMTH KOJIMYECTBO NEPECTAHOBOK UX
YeThIPEX DIIEMEHTOB.

2.DopMyna mepecTaHOBOK U3 M —AJIEMEHTOB UMeeT BuA:P, = n! B Hamem ciydae n

3 . IlpousBogum pacqéT:Cfo =

=4,
3.IlpousBeném pacuér: P, =4!=4-3 - 2 - 1=24.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs padoTa.

Kpurepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIMIOICHUEM
He00XO0TMMOM TIOCTIEIOBATENBHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka "xopomo' CTaBUTCS, €CIHM BBIIOJHEHB TPeOOBaHUS K OILIEHKe "OTIMYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJBI;
B XO/Ie MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 3.1 OcHOBBI TCOPUH BEPOSITHOCTEH

IIpakTnyeckoe 3ansitue Nel3
Pewenue 3a0au na gvluucienue 6epoasmnocmu

Heanb padorhi: HayuuThcs HAX0AUTH BEPOSATHOCTH COOBITHI, HCIIONIB3YS (OPMYJIIBI
KOMOWHATOPHKHU.

Boinosinus padorty, Bel Oynere:
ymemb:

Y001.03 onpenensiTh dTanbl peIeHUs 3aa4u;
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Y001.08 peann3oBarh COCTaBICHHBIN IJIaH;
MarepunanbHoe obecniedenue: VHauBuAyanbHbIE 3aaHNsI, KOHCIIEKTHI JIEKLIUH.

3aganue:

1. T'oToBsich K AOKIany, CTYAEHT BBIMUCAT U3 KHUTU LIUTATy, HO, 3a0bIB HOMEP CTPAHUILIBI,
Ha KOTOpPOW OHa HAaXOJAWJIach, HAallMCAJl HOMEp Haynady. KakoBa BEpOSTHOCTb TOrO, YTO CTYJEHT
3anucai Hy>KHbIi HOMEp, €CJId OH IOMHUT, YTO HOMEP BbIPA)KaeTCs BY3HAUHBIM YUCIOM?

2. B smuke 15 peraneit, cpenu kotopeix 10 okpamenbl. COOpmuk Haymady BbIOpan 3
neranu. KakoBa BEpOsSTHOCTH TOTO, YTO BEIOpAHHBIC ICTATH OKa3aJUCh OKPAIICHHBIMU?

3. Umeerca 8 kaprodek. OqHa CTOpOHA KaXJAOW M3 HUX YHMCTas, a Ha JAPYrod HamucaHbl
oykssl :K,W,P,J1, A,H,3,I1. KapTouku KJIaayT Ha CTOJ YUCTOW CTOPOHON BBEPX, MEPEMEIINBAIOT, &
3aTeM IOCJIEIOBAaTEIbHO OJHY 3a JpYyroil mnepeBopadnmBaroT. KakoBa BEpOSTHOCTH TOrO, IpH
MOCJIeI0BATEILHOM MOSIBJICHUU OYKB OyzeT coctaiieH cinoBo [TPA3J[HUK?

Ilopsinok BbINOJIHEHUS PadOThHI:

1. Onpenenure coObiTHE A, BEPOSTHOCTH KOTOPOTO HY)KHO BBIYUCIIUTS.

2. Ilpocuuraiite ooO1iee yuciao (N) BO3MOXKHBIX HCXOJIOB.

3. IIpocunraiite unciao ucxomoB (M), OIArONPHUATCTBYIONUIUX HACTYIJICHUIO COOBITUS A.

4. Ucnonp3yiite GopMyiay Ui BBIYUCICHHS BEPOSTHOCTH  ONPEACIEHHOTO COOBITHS.
m

PlA) =—

n

Xoa padoTbI:

Bepoamunocmoio codvimusA Ha3pIBaeTCs OTHOIIEHUE YHCIAa M Cilydaes, OaronpUaTCTBYIOMINX
€ro MOSIBJICHUIO, K OOLIEMY YMCITy BCEX HECOBMECTHBIX PaBHOBO3MOXKHBIX M 00pa3yrolIuX
MOJIHYIO TPYIITY COOBITHIA.

Takoe ompeseneHne BEPOSITHOCTH HAa3bIBAIOT KJIACCHUCCKUM. BEpOSTHOCTH COOBITHS
m
o6osnauaercst P(A) 1 BbiumciseTcs no Gpopmyie: PA) = —

BeposiTHOCTh MOsIBIEHHs COOBITHS 3aKII0OUeHa B Mpeenax
or Omol: O0=P(4) =1

[Ipu pemiennn 3a7a4 Ha BEIYUCICHUE BEPOSTHOCTH MIPUMEHSIOTCS (POPMYITBI IS TOJCYETa Yncia
KOMOMHAIMH U3 TaHHBIX 3JIEMEHTOB:

- YHUCJIO MEePECTaHOBOK BhIYHCIHsIETCS o popmyne: B, = n!
- YUCJIO paSMeHleHI/Iﬁ 13 N 3JIEMEHTOB IO M 3JIEMEHTOB B KaXX/IOM BBIYUCIIAECTCA I10 (bopMyne:

m _ n!
An - (n—m)!

- YHCJIO COYETAaHMI U3 N 3JIEMEHTOB 10 M 3JI€MEHTOB B Ka)KIOM BEIUHCIISETCS I10 (bOpMyJ'ICI

n!
= ——r
n (n—-m)!'m!

HanexHOCTh KaXKA0ro 3JIeMEHTa CUCTEMBI 2JIEKTPOCHA0KEHHS] MOXKHO XapaKTepU30BaTh
BEPOSITHOCTHIO pab0oYero COCTOSHUS P U BEpOATHOCTBIO 0TKa3a (. Eciiu He yuuThIBaTh MJIaHOBBIE
MPOCTOU (PEMOHTBI), TO MOYKHO CUMTATh, YTO SJIEMEHTHI B JIFOOOH MOMEHT BPEMEHU HaXOJSATCS B
OJIHOM M3 3TUX cOoCTOsAHMH. Torna cyMMa BEpOATHOCTEM 3TUX COCTOSIHUM paBHa 1:p + q = 1.
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Jjis Tpynmbsl U3 ABYX 3JIEMEHTOB BO3MOXKHBI CIICTYIOIINE COUCTaHUS:
00a sremMeHTa B pabo4eM COCTOSHUU;
MIEPBBIN AJIEMEHT B BBIHYKJICHHOM IPOCTOE, BTOPOH B pab0odeM COCTOSHUMY;
MEPBBIN AJIEMEHT B paboueM COCTOSIHUH, BTOPOil B BBIHYKJIEHHOM IIPOCTOE;
4. o0a sreMeHTa B BBIHYKJIEHHOM ITPOCTOE.
BeposiTHOCTH 3THX COCTOSIHUI MO>KHO HAMTH, BOCIIOIb30BABIINCH TEOPEMOI YMHOXKEHHUS
BEPOSITHOCTEH.
Tax npu mocJie10BaTEJILHOM COEIMHEHUH ABYX 3JIEMEHTOB C HAaJIS)KHOCTBIO KaXKI0T0 P1 U P2
HAJEKHOCTb BCEW CXEeMbI ompeenseTcs kKak P = p; " p;
Hpyrumu cioBamu cxema pabomaem, eciu pabomarom ooa snemenma. Ilpu omkaze 00nozo
(1100020) u3 Hux cxema padomamsp He 0yoem (MOK Yepe3 yensv He noiloem).
BeposiTHOCTB 0TKa3a 1JIsl OC/1e10BATEIbHOI0 COeIMHEeHUs
P =1 — q,q; (1151 ABYX 3JIIEMEHTOB).
P=1-q1q; " ...q, (s n-—>I1eMEHTOB).

wrh e

[Ipu mapajuleIbHOM COeIMHEHUM IBYX 3JI€EMEHTOB C HAJIEKHOCTHIO KAXKIOTO P11
P2HAJIEKHOCTb BCEU CXEMBbI onpeniensieTcs Kak P = p1.p, +p1 " g2 + p2q1
[Tonw3ysick hopmysnoit s BEpOSTHOCTH MOSIBJICHUS XOTsI ObI OHOTO COOBITHS, HAJIEKHOCTh CXEMBI
MapajuIebHOTO COSAMHEHUS 3aMUChIBaIOT B Buae P = 1 — qq;.

[pyrumu cioBaMu cxema pabomaem, eciu pabomarom oo6a nemenma, HO MmaKyice OHA
padomaem, eciu @viiioem u3 cmpos u KaKou 1udo 0OuH u3 31emMeHmoe.

1.Habupas nomep Tenedona, aboHeHT 3a0b11 ociennue 3 undpsl 1 Habpasl ux Hayaadyy, TOMHS .
YTO OHM pa3inyHbl. Haliiure BEpOSITHOCTD TOTO, 4TO HAOpPaHBI HY)KHbIC ITU(PHI.

Pemenue:

CoObiTne A- «HOMEp HaOpaH BEPHO».
Yucno n-o0iiee 4YHCIO HCXOJOB HCHBITAaHUS TMOJY4YMM,  BOCIOJIB30BaBIIUCH (HopMynamu
komOuHaTopuku. Beero umeercs 10 mudp, T.€. uncio 3neMeHToB paBHO 10; B KaX10e coelMHEHHE
BXOAUT 1O 3 1udpsl; mopsanok mudp (27IEMEHTOB) CYIIECTBEHEH IpH Habope HoOMeEpa, 3HAYMT,
HYKHO HaiTu uncio pazmeenuit u3 10 snemenToB no 3 no ¢opmyie:

3 _ 1! E __ 7189110 _
AlO = _(10_3)! = 7 = —7! =720. I/ITaK, n—720
Yucno m=l, T.K. TOJIBKO OANH Ha60p n3 TpéX ]_H/I(bp SABJISICTCS HYKHBIM. 3H3.LH/IT,
R

2.113 ypHbl, B KOTOpO HaxoAsTcst 12 GenbIX U 8 4EPHBIX [IapoB, BHIHUMAIOT Hay/ady JiBa Liapa.
KaxoBa BeposSITHOCTh TOTO, UTO 00a 1apa OKaXKyTcsl YEPHBIMU ?

Pemenne:

CobriTHe A- «00a mmapa OKaXyTCsl YEPHBIMI.

Yucno nN-o0miee YHCIO HUCXOJOB UCHBITAHUS TMOJXYYHM,  BOCIOJB30BaBIIUCH (HopMynamu
koMOuHatopuku. OOmee dYHCIO BO3MOXHBIX CiIy4aeB N paBHO dYHCITY codeTaHuit w3 20
3JIEMEHTOB _ -

(12+8) mo mBa: N=C3, = —- L o190.

(20 !l!_!!-l"_-“! 1-2-18!

Yucno cimyyaeB M, OGIaronpUsTCTBYIOMIMX COOBITHIO A, paBHO YHUCIy COuYeTaHUH U3 §
. B _ B 27
3JIEMEHTOB ( 8 YEpHBIX MIAPOB ) IO ABA: N=C; = —— TP 15|—28
aa[B—a]l &bl Ll
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m pis - .
P(4) = — = ® 0147

3.Ha nsaru kapToukax pa3pe3Hoit a30yku Hanucanbl OykBol A,3,K,0, M. KapTouku
MepEMENINBAIOTCS U HAYTa/l pacKiaJapiBatoTcs B psajl. KakoBa BeposiTHOCTD TOro. UTO mosyuuTes
cioBo 3AMOK?

Pemenue:CoObitue A - «momyuntcs ciioBo 3AMOKY.

Yucno nN-o0iiee YHCIO HCXOJOB UCHBITAHUS TMOJXYYMM,  BOCIOJB30BaBIIUCH (opMmynamu
koMOuHatopuku. OOIee 4YHCIO BO3MOXKHBIX CIIy4aeB N paBHO YHUCIY MEPECTAaHOBOK W3 5
anmeMenToB (0ykB): N=P; = 5!=54.3 .2.1=120.

Yucno cnyyaeB M, GIaronpusiTCTBYIOIIUX COOBITUIO A, paBHO 1, T.K. TpeOyeTCsl COCTaBUTH CJIOBO C

OyKBaMU, pacCTaBJICHHBIMU B OIIPEACIEHHOM MOPSIKE. A 3TH OYKBBI pPa3IHYHBL.
] 1
PlA)=Z=—

n 120

@®opma npeacTaBJieHus pe3yJbTaTa: BHIOIHEHHAs paboTa.

Kputepuu ounenkmu:

- «OTan4HO» - yMeHHUS COPMUPOBAHBI, BCE 3aJaHUS BBINOJHEHBI NMPaBUIbHO, 03
apudmeTnyeckux ommoOOK, perieHrne opopMIIEHO aKKypaTHO, C HEOOXOUMBIMU 00OCHOBAHHUSMHU.

- «XOopomio» - HEKOTOpble yMEHHs C(HOPMHPOBAHBI HEIOCTATOYHO, BCE 3aJaHUS
BBITIOJTHEHBI, HEKOTOPBIC BUBI 3aJIaHUH BBIMIOIHEHBI ¢ ommOkamu. be3ommnOoyHo BemoiHeHO 80-
89 % Bcex 3amaHuH.

- «Y IOBIICTBOPUTEIHHO» - HEOOXOJMMBIC YMEHUS B OCHOBHOM C(OPMHUPOBAHEI,
OOJILIITMHCTBO 3aJ]aHUH BBHITIOJIHEHO, HEKOTOPHIC M3 BBIMTOJIHCHHBIX 3aJaHUN COJEpKAT OIINOKH.
Be3omnbouno BeinonHeHo 70-79 % Bcex 3agaHu.

- «HeynoBneTBOPUTENBHO» - TEOPETHUECKOE COJEpKaHuEe Kypca HE OCBOEHO,
HeoOXouMbIe YMeHUsi He C(OPMHUPOBAHBI, BBHIMOJIHEHHbIE yueOHBIE 3aJaHUS COJIEpKaT TpyoObie
omnOku. be3ommbo4yHo BrImoaHeHo MeHee 70% Bcex 3agaHui.

Tema 3.2 OCHOBBI MATEMATHYECKOH CTATHCTHKH

IpakTuyeckoe 3anaTue Nel4
Cocmaesnenue cmamucmuueckoz2o pacnpeoesienus 6bl00pKu, NOCMPOEHUe NOJUZOHA U
2UCmozpammal

]_le.]]b paﬁOTLI: q)OpMI/IpOBaHI/Ie YMCHHA COCTABJIATH CTATUCTUYCCKOC pACIIPCACIICHUC BBI60pKI/I.
Beinosinus padory, Bel Oyaere ymers:

Y001.03 onpenensiTh dTanbl peIeHUs 3a1a4u;

Yo001.08 peannzoBath COCTaBIECHHBIN IJ1aH;

MarepuanbHoe obecniedenne: VHauBu1yalbHbIE 3a/1aHNS], KOHCIIEKTHI JIEKITUH.
3aganue:
1. ITocTpoUTh MOTUTOHBI YACTOT M OTHOCUTEIBHBIX YACTOT MO paclpeAeNICHUIO BEIOOPKH:

xx |2 |4 |7 |8 |9 |12
n; |p12 |2I02 |P2 |p§ |p3 |3P3

1. HOCTpOI‘;ITC TUCTOTpaMMBI HaCTOT U OTHOCUTCIIbHBIX YaCTOT IO pacCpCACICHUTIO BLI60pKI/II
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No Unrepsan, | Cymma 4acTOT
unTepBama | Xi — X, q EiapI/IaHT HHTEpBaJIa,
1 3-5 D1

2 Sl 2p;

3 7—9 3ps

4 9-11 p’

5 11-13 2p;

6 13-15 3p?

7 15-17 p1+P>

3. Jl1is TeHepaIbHON COBOKYITHOCTH, 33JaHHON PaCIpeICIICHHEM

xi |5 |10 |15 |20 |25 |30 |35
Ni |I01 |3I01 |I02 |2I02 | P, |2P3 |2p§

Haiinute reHepalbHyl0 CpEOHIO, TEHEPAIbHYIO JUCIIEPCHIO, TE€HEPaJbHOE CTaHIapTHOE
OTKJIOHEHHE, MOJTy, MEJIHaHy H pa3Max.
4.113 reHepabHON COBOKYITHOCTH CJIeJIaHa BRIOOPKA, 3aJJaHHAsT PACIIPeACIICHHEM:

x| 2| 4] 6 | 8 |10 | 12 | 14
n | b |20 | p [P | ps | 20 | potps

Haiitu BBIOOpPOUHYIO CPEJHIOI0 BHIOOPOUYHBIE JUCIIEPCHIO M CTaHIApTHOE OTKJIOHEeHue. ObpaTure
BHUMaHue: P1 = uuciay OykB B Bamem umenu;p,= uuciy OykB B Bamiell pamunuu;ps= unciy
OykB B MMeHHU Baiero otua.

Ilopsinok BbINOJTHEHHS PadOThI:

IIIpounTaB  yciloBHE  TPEUIOKEHHOM  3aJauyd,ll0  KOHCIIEKTY  JIEKIUM  HalauTe
COOTBETCTBYIOLINE (POPMYJIBI.

2]IpuMeHunTE IEKIIMOHHBIA TEOPETUUYECKUN MaTepuan JAJIs PELIEHUs KaKJI0M 3a1au.

3 B cinyuae HEOOXOOUMOCTH TNPEACTaBUTh NEOMETPHUYECKYI0 HWHTEPIPETAIMI0 YHCIOBBIX
XapaKTePUCTHK BBIOOPKH.

Xon pa6oTsl:
1. 3agaHo pacrnipenienieHne 4acTOT BHIOOPKH:

| 6 |12 |15
|10 | 7 | 5

Xi|2
ni|3

CocTtaBuTh pacnpeieneHne OTHOCUTENbHBIX YacToT.
Omnpenenum cHavaja 00beM BBIOOPKHU:

Nn=3+10+7+5=25.

n.
HaiizieM OTHOCHTENBHBIE YaCTOTHI IO (opMmyie W, = —:
n

W, 2120112; W, :E:0140;W3 :l:0’28;w4 2320’20'
25 25 25 25
CrnenmoBartennsHO,



Xj | 2
w; |012 | 040 0,28 | 0,20

KonTpons: 012+ 0,40+ 0,28+0,20=1.

2..1lo pe3yibTaTaM ImpumMepa 1 IMOCTPOUTH IMOJIUT'OHBI YaCTOT U OTHOCHUTECIIBHBIX YaCTOT.

Pemenne. OToGpa3’uB HA IIOCKOCTH TOUKH ¢ KoopauHatamu (X;,N;) ¥ coeMHMB MX OTpe3KamH,

IMOJIYYHM IOJIUTOH YaCTOT:

N

10

AHaNQruyYHO AI0CTPOMM TIOJIUTOH 1o Toukam (X;,W.):
Wi AS
0,40 o -
2 / 6 12 15 Xi
0,28 /
0,20
0,12 g

3.HOCTpOI>'ITe TUCTOTpaMMy IO CICAYIOIMICMY CTaTUCTUYCCKOMY paCIIpECACIICHUIO:

2 6

12

15

X

WNurtepBan Cymma  yacrot
Neo unTepBana ﬁigHOH ﬁiapHaHT
1 5-10 4
2 10-15 6
3 15-20 16
4 20-25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenwue. [Ipexnae Bcero, onpenenum 00beM BEIOOPKH:

N=4+6+16+36+24+10+4=100.

IIo u3BeCTHEIM CyMMaM YaCTOT BapUaHT paCCUUTACM IINIOTHOCTb YaCTOTHI IO UHTCPBAJIAM!

Ne
WHTEpBaJa

IInoTHOCTE

YaCTOThI

Ne

HWHTCpBAJIa

InotHOCTE

YaCTOTbI
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N N

h h
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um moaydeHHbIN pe3yabTar:

>3

P N W s O N

5 10 15 20 25 30 35 40 x
4. HaiimuTe CTaTHUCTUYECKUE OIIEHKH TE€HEPalIbHOM COBOKYIMHOCTH, 3aJaHHOM CIEAYIOLUIUM

BapHallMOHHBIM pPAAOM:

BapHaHTa X; | 2
gacrota N; | 8 |

|4 |5 |6
9 [10 | 3

Pemenue. OnpenenriMm 060beM COBOKYITHOCTH:
N, =8+9+10+3=30.
Haiinem renepaibHyto CpeIHIOK:
- 8:2+9-4+10-5+3-6
30

= \2
(V3 —_— 2 —_—
JUIs BBIMMCIICHUST TCHEPaNbHON MWMCIEpCHH HCHoib3yeM ¢opmyny Dy =X~ (Xr) .

4.

X;

Ormnpenenum CpeIHIO KBaIPaTOB:

o7 8:2+49-4%+10-5° +3-6°

X ~-178.
" 30

Takum obpasom, Dp. =17,8—4° =18.

I'enepanbHOE cTaHIAPTHOE OTKJIOHEHUE: O =JFF =\/1,—8 =134,
OOBIYHO TOJNYYEHHBIX PE3yJIbTaTOB JOCTATOYHO AN NpaKTUYecKUxX 3amad. OJHAKO MOXKHO
MOJIYYUTh JIOMOJHUTENIbHbIE XapaKTePUCTHKU [UIsi Oojiee TOHKOM OLIEHKH TeHepalbHON
coBokynHocTH. [IpuBenem ux:

Mopa Mo : HaubGosnbras yacrora

Mo =10.
MCI[I/IaHa Me: BapI/IaL[I/IOHHHﬁ pﬂ,[[ JCIUTCS ITOII0JIaM B TOYKE
Me=45.

Pasmax Bapuanuu R: B mpumepe X, =06;X.;, =2, mosromy
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R=6-2=4.
5. U3 renepanbHOI COBOKYITHOCTH M3BJICUCHA BHIOOpKA

HaiinuTe craTucTiieckne XapakTepUCTUKU BRIOOPKH.
Pemenue. Onpenenum 00beM BHIOOPKH:

n=92+94+103+105+106 =500.
Bri6opounas cpeansis:

92.1+94.2+103-3+105-4+106-5
500
Onpenenum CpeHIO KBaIpaToOB:
7 - 92-1° +94-2% +103-3? +105- 4% +106 -5
° 500
Bri6opounas nucnepcust:
Dy = X2 (X, ] =1145-182° =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =/814 =285

6. . OnpenenuTe MOIIHOCTh Kakoro u3 MHoxkecTB A = {1, 3,5,7,9} umu B= {2, 4, 6, 8} GonbIte.
Pemenwne. [ToHATHE MOIIHOCTH KOHEYHBIX MHOXKECTB IO3BOJIICT CPABHHBATh MX IO KOJUYECTBY
anemeHToB. Tak, ecmu A = {1,3,5,7,9},aB={2,4,6,8}, Tom (A) =5, am (B) =4 u notomy m
(A) >m (B).

7. Ilycth A ecth oTpe3ok [1, 3], B - otpesok [2, 4]; Toraa oobeqMHEHHEM allE Oyzaet otpe3ok [1,

X =182.

=1145.

4], nepeceueHneM - otpe3ok [2, 3], pasHocteio A\B - momymnrtepman [1, 2), B\A -
noiyuHTepsai (3, 4].
8. Ilycthb A ecTb MHOXECTBO NPSIMOYTOJILHUKOB, B - MHOXXeCTBO BCeX POMOOB Ha IJIOCKOCTH.

Torma €CTh MHOXKECTBO BCEX KBaJparoB, A\B - MHOXECTBO MPSMOYTOJIbHUKOB C HEPaBHBIMH
cropoHami, B\A - MHOKeCTBO BceX pOMOOB C HEPABHBIMHU YTIIAMH.

®opma npeacTaBiaeHus pe3yJbTaTa: BbINOJIHEHHas padoTa.

Kputepun onenkn:

Ounenka '"oTau4HO'" cTaBUTCS, €clU paboOTa BBHIMOJIHEHA B IOJHOM 00BEME C
co0roiecHueM HEOOXOJMMON TOCIIEeI0BaTEIbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKypaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYUCIICHUS.

Ouenka '"'xopomo" cTaBHUTCS, €CIM BBHIMOJIHEHBI TpeOOBaHUS K OllEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTaBUTCS, €CiM paboTa BHIMIOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MONYUYUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBL,
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

OueHka "Hey10BI€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TIOJHOCTHIO WIIH
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIIBHBIX BHIBOJIOB.
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