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IIPEIVICJIOBUE
C60pHI/IK 3aJ1a4 COJACPIKUT 3alaHUA U1 IPAKTHICCKUX pa60T, MIpeaHa3HaYeHHbBIX I OoJtee
FJIy6OKOFO 1/13yquH51 JUCHUIIINHBI, CUCTECMaTHU3allUld H 3aerHHeHI/I$I HOJIyquHBIX 3HaHHfI 158
MPaKTUYECKUX YMEHHM; YIIyOJICHUS W PACHIMPEHHS TEOPETHYECKHUX M IMPAKTHUYCCKUX 3HAHHM,
dopMHpOBaHUS YMEHHMH HCIIOIB30BaTh CIICHUAIBHYIO, CIIPAaBOYHYIO JIUTEpaTypy, a TaKxKe
COACPKUT METOAUYECCKHUE YKa3aHHA 110 BBIINOJIHCHUIO IIPEATIOKCHHBIX Sa,Z[aHI/Iﬁ U CIIMCOK
JUTEPaTyphl, HEOOXOIUMOH ISl U3YUECHUS AUCIUTITUHBL.
HUcnionp3oBanue JAHHOTI'O C60pHI/IKa 3aga4d B y‘Ie6HOM IIpoHeCcCce IO3BOJIIUT KaXAOMYy
CTYI[eHTy OCBOUTH TeopeTI/I‘-IeCKI/Iﬁ MaTepI/IaJI, 1aCcT BO3MOXXHOCTHb HpI/IMeHI/ITB HOJIy‘ICHHbIG
3HaHHWA Ha IIPAKTHUKE.

VkazaHus K OIICHUBAHHIO IPAKTUYICCKUX pa60T

OrneHuBaHue WHAMBUIYAIBHBIX 00pa30BaTENbHBIX JTOCTHXKEHUH 1O pe3yJbTaTaM BBIMOJTHCHUS
MPAKTUYECKUX Pa0OT MPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKaOH (Tabnuua).

KauecTBeHHas onieHKa WHIANBUAYAIbHBIX
[TpoueHT pe3ynbTaTUBHOCTH .
00pa3oBaTENbHBIX TOCTHKCHUI
(npaBUIIBHBIX OTBETOB) "
6aJ (0OTMETKA) BepOAIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 — 89 4 XOpOIIO
70-79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HEYJI0BJIETBOPUTEIIBHO




[TpakTrueckas pabota Ne 1. Boruncnenue npeaenos.

Lenps pa®oTel: popMUpOBaTH YMEHHE HCCIEA0BATH (YHKIIHUIO HA HEPEPBIBHOCTb,
YMEHUE BBIYUCIIATH MPEICIbI.
Xoo pabomuwi

1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA)

Yto moHUMAIOT MO TIpeAesioM (DYHKIHH Ha OECKOHEYHOCTH?

YTo MOHUMAIOT MO/ MPEeioM (PYHKIIMH B TOUKE?

Kakas ¢pyHKIms Ha3pIBaeTCsl HEPEPHIBHOM B TOUKE HA MPOMEKYTKe X?
Kakue apupmeTndeckre onepaidyu MOXKHO BBITIONHATE HAJI TIpeeaamMu?

Kak BpIYMCINUTE Tpe/Iesl BO BHYTPEHHEHN TOUKe 00JIaCTH OIpeieeH s TI000i
DJIEMEHTapHON QYHKITHH?

Kaxkast ¢pyHkims Ha3piBaeTCsa 0€CKOHEYHO MasIol (OECKOHEUHO OOJIbIIION) B
TOUYKE Ha OECKOHEYHOCTU?

KakoBa B3auMOCBSI3b MEX]1y OECKOHEUHO MAJIBIMU U OECKOHEYHO
OOJILIIUMU?

o 0
KakxoBbI OCHOBHEIE IMPUCMBI PACKPBITHA HCOIIPCACIICHHOCTCH 0- 00,00 — O, 6’

29
[o'e]

2) Ilpumep TunoBOro pacyera: (Bceil rpymnmnoii, BMECTe C IpernojaBaTeiieM)

Boruucnuts npenensl GyHKIHM

x2—(m?+n?)x+mn 2) lim mx?-mx+n
x—-m X2P pax2—nx+m-n

1) limx_)g

3) ;i_)r(r)lo(\/x2+m-x+n—\/x2—n-x+m)

sinn-x m-x—n
4) lim ——— 5) lim(—)(””")"‘
x>0 Mm-+ X X— 00 m- x + n
Bapuant | m n
A 3 5
b 4 7
B 2 6

3) caMOCTOSITENIbHOE BBITIOJHEHUE TUIOBOTO pacyeTa (CaMONpOBEPKA MO ATAIOHY
pelieHus ).



1. Boruncnuth npeaensl GyHKInuni

x2—(m?+n®)x+mn

1) lim _»

m x-m

2) lim, o

mx?-mx+n

3 lim (Vx2 + mx + n — yx2 — nx + m)
X—00

4 lim sin nx 5) lim( mx — n) (m+n)x
x-0 mx mx +n
Bapuant| m n Bapuant n Bapuant
1 3 4 10 3 19
2 4 5 11 6 20
3 6 7 12 7 21
4 8 9 13 8 22
5 6 4 14 6 23
6 4 3 15 5 24
7 5 4 16 3 25
8 7 6 17 4
9 9 8 18 5
4) Uroru 3aHsATUs
Ne Bug padotel | bamibl POCIIHCH
1. Teopus
2. THII. pACYET

nx2-nx+m-n




[Ipaktuueckas pabora Ne 2. UccnenoBanue GyHKIMUA HA HEMTPEPHIBHOCTb.

[enb paboThl: pOpMUPOBATE YMEHHUE UCCAEAOBATH (DYHKIMIO HA HENPEPHIBHOCTD.
XoJ paboThl
1) IToBTOpEHNE TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA)
¢ UYTo0 MOHUMAIOT MO/ NMpeAeIoM PYHKIINNA Ha OECKOHEYHOCTH ?
Y10 MOHUMAIOT MO MPEeesioM (PYHKIIHMH B TOUKE?
Kakas ¢pyHKuMs Ha3bIBae€TCsl HENPEPHIBHON B TOUKE HAa POMEKYTKE?
Kakyro Touky Ha3bIBalOT TOUKOM pa3pbiBa | pona?
Kakyro Touky Ha3bIBalOT TOUKOU pa3psiBa 2 poaa?
Kakyro TOUKy Ha3bIBArOT TOYKON YCTPAHUMOI'O pa3phiBa?
B yem cyTh nccnenoBanus QyHKIMU Ha HEIPEPHIBHOCTD?
Yro Takoe acuMnroTa rpaduka GyHKIUNU? KaKue CyIIECTBYIOT BUAbI
acuMnToT? Kak HaTH BEpTUKAIbHBIE ACUMIITOTHI? HAKIIOHHBIE ACUMITOTHI?
2) IIlpumep TUNOBOrO pacyera: (BCEil IpyImnoil, BMECTE C IPENOJABATEIEM )
1. UccnenoBaTh GyHKIMIO HA HENIPEPBIBHOCTh B TOUKax 1,2. OnpenenuTs
XapakTep pa3pbIBOB (PYHKLMH, €CIIM OHU CyIIEcTBYIOT. [locTpouTs rpaduk
x—2,x <0,
bynkuun. f(x) ={(x —1)%3,0<x < 2,
—x+ 3,x = 2.
2. UccnenoBaTh GyHKUIHIO HA HEMPEPBIBHOCTh. ONpPEAEIUTh XapaKkTep pa3pblBOB
(GyHKUHHU, €CIU OHU CyIIeCcTBYIOT. HaliTh acuMnToThl rpaduka pyHKIUH.

a) f(x) = b) f(x) = 2t

2x2+7x 4’

3) caMOCTOSITENIBHOE BBINOJHEHHE TUIIOBOTO pacuera (CaMoNpoBepKa MO ATAJIOHY
pelIeHus).

1. UccnemoBaTh (hyHKIIUIO HAa HEMPEPHIBHOCTh B Toukax 0;a; b. Onpenenutsb
XapakTep pa3pbIBOB GYHKIIUU, €CITU OHU CyIecTBYIOT. [locTpouts rpaduk
GyHKUIHUU.

x+aecanx <0,
Bapuanter NeNe 1-12: f(x) ={(x + a)?,ecin 0 < x < b,
—x + a,ecaux > b.

—x+aecaux <0,
Bapuantst NeNe 13-25: f(x) ={(x + a)?,ecin 0 < x < b,
X+ a,eciux > b.

Bapuant a b Bapuant a b
1 -2 1 13 -3 1
2 -2 2 14 -3 2




3 -2 3 15 -3 3
4 -1 1 16 -3 4
5 -1 2 17 -2 1
6 -1 3 18 -2 2
7 0 1 19 -2 3
8 0 2 20 -2 4
9 0 3 21 -1 1
10 1 1 22 -1 2
11 1 2 23 -1 3
12 2 1 24 1 1
25 1 2
2. UccnenoBath QyHKIMIO HA HEMPEPBIBHOCTD. OTPEICIUTh XapaKTep
pa3phIBOB PYHKIIMH, €CITH OHU CYIIECTBYIOT. HaliTi acHMIITOTHI Tpaduka
(GyHKUIHUU.
Bapuantsr NoNe 1-12:
D f(x) = %, TJIe X;-MCHBIIUI KOPEHb KBaIPaTHOTO TPEXUWICHA
A1
ax? + bx + c;
2) f(x) = ﬁ, TJIe X, -MCHBIIHNA KOPEHb KBAJPATHOTO TPEXUWICHA
ax?+ bx + c.
Bapuantsr NoNe 13-25:
ax?+bx+c
D f(x) = ek, TR X1 OOJIBIIMI KOPEHb KBAIPATHOTO TPEXWICHA
ax? + bx + c;
2) f(x) = %, rIIe X1~ OOJBIINN KOPEHb KBAIPATHOTO TPEXUJICHA
ax® + bx + c.

Bapuant a b c Bapuant a b c
1 3 -1 -2 13 2 -1 -1
2 5 1 -2 14 3 -5 -2
3 4 1 -3 15 4 -11 -3
4 2 3 -2 16 5 -19 -4
5 3 4 -4 17 2 -5 3
6 4 5 -6 18 3 -11 6
7 2 5 -3 19 3 -11 -4
8 3 7 -6 20 2 -7 -4
9 2 7 5 21 5 -17 -12
10 4 7 -2 22 2 9 -18




11 5 14 -3 23 3 8 -3
12 4 9 -9 24 3 8 4
25 4 5 1
4) Utoru 3aHATUS
No Bua pabotsl bamsl pocucCh
1. Teopust
2. THUII. pacyeT
UTOT

[Ipaktuueckas padora Ne 3. TuddepenuupoBanue CioxHON QPyHKITUH.
[ens padoTsi: [IpoBepuTh Ha MPAKTUKE 3HAHUE MMOHATHS TPOU3BOAHON (DYHKITNH,
npaBui u popmyn quddepenuupoanuss. DopMupoBaTh yMeHHE TUDPepeHIIpoBaTh
CJIIOXKHYIO (QYHKIIHIO.

XoJ paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B ITapax, B3aUMOIIPOBEPKA)
e 1.Yto Ha3bIBaIOT MPOU3BOIHOM QyHKIMKH Y = f(x) B maHHOU

TOYKEX ) ?

e KakoB reoMeTpuueCcKui CMBICT IPOU3BOJHOM?

e B uem 3akmtouaercst GU3MUECKUN CMBICT TPOU3BOTHON?

e 4.YT0 Ha3pIBAIOT MPOMU3BOHON BTOPOTO MOPSJIKA U KAKOB €€
busznueckuil cmpici?

e Kak HaliTu TPOM3BOIHYIO CIOKHON (HYHKIIMH?

2) Ilpumep TUNOBOroO pacuera: (Bce rpymnmoi, BMECTe C MPerno1aBaTesiem)
HaiiTu npou3BoaHbIe cneayomux (yHKINMA:

0) f(x) = Sn(7x-4) B)f (x) = logz Ycos 2x

3_342
1) a)y = G§X°—3x"+4 —

3) caMOCTOSITEIbHOE BBIIIOJHEHHE TUIIOBOTO pacyeTa (CaMONpoBepKa O 3TAIIOHY
pelIeHus).
Haiitu mpou3BoAHbIE CEAYIOIUX PYHKIIUMA:

9



Day = a*'7Hm g) f(x) = LT

B) f(x) = log, i/sin(x3 —kx2 + m)

Bapuantr | a k 1 m | Bapuantr| a k 1 m
1 3 7 3 13 2 7 3
2 6 3 4 5 14 5 8 3 6
3 7 4 6 7 15 3 6 4 7
4 8 5 8 9 16 2 9 5 8
5 6 4 6 4 17 3 5 4 6
6 7 5 4 3 18 5 8 7 5
7 3 6 5 4 19 4 7 6 3
8 2 4 7 6 20 2 5 7 4
9 3 2 9 8 21 9 4 8 5
10 8 5 9 6 22 3 2 6 8
11 9 2 3 7 23 7 4 3 9
12 3 8 5 7 24 5 6 8 3

25 2 3 9 4

4) Utoru 3aHATUS

Ne Buyg paGoTsr bannbr pOCIHCH

1. TEOpUs

2. THII. PACUET

UTOT

[TpakTuueckas padota Ne 4. IToctpoenue rpadukoB GyHKITUH.

Hens paboOTHI:
MPOU3BOJAHON U CTPOUTH IpauKu QyHKIIMIA.

(dbopMHUpOBaATH

YMEHHUEC HCCICO0BATDH

10

byHKIIMHU
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Xom paGoThI:
1) [ToBTOpEHNE TEOPETHUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKaA)

e Kak C moMOmBIO TEpBOMl MPOM3BOAHOM UCCIENOBaTh (PYHKIHMIO Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI?

e Kak OTBICKMBAIOT 3KCTPEMYMbI (PYHKIIUH C IOMOILBIO BTOPOI MPOU3BOIHOM?

e Kak HaliTh HambOonblllee ¥ HAUMEHbIIEE 3HAYCHHS (DPYHKIUM HA JaHHOM
OoTpe3ke?

e Kak 1o 3HaKy BTOpOI NPOU3BOAHONU ONPENEISAIOTCS BBITYKIOCTh U BOTHYTOCTb
KpUBOM?

e UYT0 Ha3bIBAIOT TOUKOM Nepernda u KakoB MPU3HAK €€ CYIIeCTBOBAHUS?

e Kakoil cxemMoll pEKOMEHIyeTCsl TO0JIb30BaTbCsl NPH MOCTPOCHHM Trpaduka
byHKIUN?

2) Ilpumep TMIOBOTO pacuera: (Bcel rpynmoii, BMeCTe C IpenoiaBaTeIeM)

1. HccnemoBarb (QyHKIMIO Ha DSKCTPEMYM, HaWTH TOYKH Ieperuoa,
ACUMIITOTHI U IOCTPOUTH IpaduK.

aA)y=x3+3x>+4 0)f(x)= —
3) CamocrosTenbHOE BBIIIOJHEHUE THUIIOBOTO pacuera (caMOIpOBEpKa IO
ATAJIOHY PEIICHUS).

1. UccnenoBaTh GyHKIMIO HA SKCTPEMYM, HAUTH TOYKH Ieperuda, aCUMITOTHI U
MOCTPOUTH TpaduK.

Da)y=x3-3x*+4
6) f(x) =

1 1
2) a) y=—x"—x"-3x+—;
) @) y=1 3

x2
2x+3 5
x -1
3x-5

0) f(x)=

b

3) a) y:%x3—x2—3x+%; 4)a) y=x’—6x"+9x-3;

x>+2
xz—l' 6) f(x)zz _1;
6) f(x)_3x_5’ X
5)a) y=x"+9x" +24x+12; 6)a)y:1x3+1x2_2x_1;
e 3 2 3
6) fx)=—" e
)7 x+2 0) f(X)=4_x;

X

7)a)y=x-3x+2

6)f(x) = ‘==

X+2

8)a)y=x"-2x"-3

6) flx) = =2

x+3

11




9)a)y=-x"+2x +3

10)a) y=3x - x°

_ x*-4 . x?
0) f(x) = 0)f(x) = 55
11) a)y=x-3x 12)a)y=-§x3+x2+3x-§
2
0) f(x) = — _ X
a2 0)f() = 35
13)a)y=-=x-= x>+ 2x + = 14) a) y=- x+6x"- 9x+3
3 2 3 2,
6) f(x) =" 0) fO) =
15) a) y= 2x"+3x*- 1 16) a) y= - 2x°-3x"+1
x2—4 x2-1
6) f(x) = — 0) f(x) = —;
17)a) y = - x +3x-1 18) a)y =-x- 3x"+4
x%—4 X2
0) f(x) = 0) /() = 35
19) a)y= x’- 3x+6 20) a) y=2x+3x"+2
x? _ X2 +2
6) 1) = 51 6 f0) = 35
21) a) y= -2x7-3x7-2 22) a) y= -x +6x-9x-2
_ xX*+3 X%+
6) f(x) = —— 0) fx) =~
23) a) y= x-6X +9x+1 24) a) y= -x’-9x-24x-12
4—x2 _ 9—x?2
6) f(x) = —, 0)f(x) = 5
25) a)y=-x+3x>-5
1-x
0) f(x) = —

2. Haiitn Hamboibllice W HaWMMEHBIIIEE Ha OTPE3KE

f(x) =ax®+bx?+cx+d

[m; n] 3HayeHust GyHKIMH

Bapuant a b c d m n
1,25 -1 9 48 5 -3 10
2,24 1 -18 105 -35 4 8
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3,23 1 3 45 6 -6 4
4,22 1 12 36 5 1 7
5,21 1 9 24 1 5 1
6, 20 1 9 15 0 -6 0
7,19 1 6 8 1 4 2
8, 18 1 3 45 0 -6 4
9,17 1 10 45 2 3 2
10, 16 1 7 15 1 5 2
11,15 1 -6 9 -10 0 3
12, 14 1 15 63 1 2 4

4) Utoru 3aHITUA

No Bun pa6oter | bambl IHoanuce
1. TEOpUs

2. THII. PACYET

ATOT

[Ipaktruueckas pabora Ne 5. Pemrenre mpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
MIPOU3BOJHOM.

Lene 3ansaTtus: (opMUpOBATH yMEHHE pellaThb MNPUKIAJHBIE 3aJadd C

TTOMOIIBIO MPOU3BOJHOU
Xon paboThI:
1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)

B 4eMm cocTOUT reoMeTpuYECKUil CMBICH IPOU3BOIHOM?

B ueMm cocTout pu3ndecKuii CMBICIT MPOU3BOTHOM?

Kak ¢ mnomompio TmepBOM NPOM3BOJHOM HCCIAEAOBAaTH (PYHKIMIO Ha
MOHOTOHHOCTb M 3KCTPEMYMBI?

B 4yem paznuunie Mexy HaXO0XKJIEHHEM MaKCUMyMa U MUHUMyMa (YHKIIUU U
HAXOXKJICHUEM €€ HauOOJBIIIETO U HAMMEHBITIETO 3HAUYEHU?

Kak wnaiiTu HauOonblliee W HaWMEHbIEEe 3HAUYCHHUS (PYHKIMH HAa JAHHOM
OoTpe3ke?

2) Ilpumep TunoBoro pacuera: (Bceid rpynmnoi, BMECTE C IMpenoaaBaTesieM)

13



1. 3aBUCUMOCThH IIyTn OT BPCMCHH IIpH HpHMOHHHGﬁHOM ABUXKCHHUN 3aJaHa
YpaBHECHHUEM
S(t) = at3 + bt? + ct+d
HaflTH MaKCI/IMaJ'II)HYIO CKOpOCTB JIBHM)KXCHUA TCJ1a U MOMCHT BpeMeHI/I, KOrga OHa
OyJIeT TOCTUTHYTA.

Bapuaut| a | b | ¢ | d
1 -1 19 0 2
2. Haiitu Haubonblllee M HaUMEHBIIEE HA OTpE3KE
f(x) = ax3 + bx? + cx + d, eciu

[m; n] 3Hauenms GyHKIWH

BapuanTt a b C d m n
1 1 -9 15 -16 0 6
2 1 3 -45 8 -6 5

3) caMOCTOSITENIbHOE BBIIIOJIHEHUE TUIIOBOTO pacyeTa.
1. 3aBucMMOCT, TYTH OT BPEMEHH NpPU MNPSIMOJMHEHHOM JBIDKEHHH 3a/laHa
ypaBHEHHEM
S =atd+bt?>+ct+d
Haiitn MakcumManbHyIO CKOPOCTh ABIKEHUS TEJIa U MOMEHT BPEMEHH, KOT/1a OHa
OyJeT NOCTUTHYTA.

Bapuant| a | b c d |Bapuant| a b c d

1 -1 19 (0 |2 14 -1 |4 15 |6

2 -1 |3 15 |-8 |15 —31 5 -12 |3

3 -1 16 |5 -4 116 —13 9 -7 |10

4 -1 |12 |20 |7 17 -1 |18 [-80 |12

5 -1 |15 |-63 |1 18 -1 |12 |-30 |17

6 —_1 3 8 -5 119 -1 |15 |-25 8

7 —31 2 |3 10 |20 -1/4 |-12]0
3 3

8 -1/4 |5 |-1 |21 —-1|5 -10 |2
3 3

9 —-118 -16 | -5 |22 -1|1 8 -7
3 3

10 -113 0 15 |23 -113 -8 |7
3 3

11 -1(2 |3 5 24 -1/4 |0 |28
6 3

14




12

N[ =

13

-1
6
-1
3

2. Haiitm HamGonblliee M HamMEHBbIIEE HA OTpe3Ke [m;n] 3HadeHHs GYHKIHHU
f(x) =ax®+bx? +cx+d

BapuanTt a b c d m n
1,25 -1 9 48 5 -3 10
2,24 1 -18 105 -35 4 8
3,23 -1 -3 -45 6 -6 4
4,22 1 -12 36 -5 1 7
5,21 1 9 24 1 -5 -1
6, 20 1 9 15 0 -6 0
7,19 -1 6 8 -1 -4 -2
8, 18 1 3 -45 0 -6 4
9,17 -1 10 45 -2 -3 -2
10, 16 1 7 -15 -1 -5 2
11,15 1 -6 9 -10 0 3
12, 14 -1 -15 63 1 2 4

4) Utoru 3aHsaTUS

No Bun pabotst babr pOCIIUCH
1. TEOpUs

2. THII. paCYET

UTOT
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[Ipaktruueckas pabora Ne 6. HaxoxieHrne Heonpe1eJIEHHBIX HHTErPaIOB METOJIOM

HCTIOCPCACTBCHHOTO MHTCTPUPOBAHUA U MCTOAOM ITOACTAHOBKH.

Llens 3anatus: GOpMUPOBATH YMEHUE BBIYUCISATH HEONIPEACICHHBIH HHTETPal.
Xox paboTsl:
1) IloBTOpEeHHE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIPOBEPKa)

B 1eMm cocTouT cMbICT OTiepaliuu HUHTETPUPOBAHUSA?

Kakas ¢Qynkuus Ha3piBaeTcsi MepBOOOpa3HON 11 JaHHOW (YHKIIMM Ha
3aJIaHHOM IIpoMexyTKe? (mpumep)

B 1eMm cocTouT 0CHOBHOE CBOMCTBO MEPBOOOPA3HOM?

UTto Ha3bIBaIOT HEONPEIEICHHBIM UHTETPATIOM?

Kak w3  dopmyn  auddepenuupoBanus  MHOAy4aroT  (HOPMYIIbI
MHTErpUpOBaHUsA?

Yemy paBeH unTerpai ot quddepennnana HEKOTOpoil GpyHKIUU?

B d4em cocrouT MeTOJ HENOCPEACTBEHHOIO HWHTETPUPOBAHUS (PYHKUIUN?
(mpumep)

Kak npoBepuTh, IpaBUIBHO JIM HAMIEH HHTErpa1?

B 4eM cocTOMT METOJl MOACTAHOBKM IMpPH HAXOXIACHUU HEONPENEIEHHOTO
uHTerpana? (mpumep).

2) Ilpumep TMHOBOTO pacuera: (BCcel rpynmnoi, BMecTe ¢ IpernoaBaTeaeM)
3aganue. Halitn HeonpeneneHHbIM HHTETpal.

Dfmx— — 2 tmon-cosxdx 2) [ —— 2 gy
mHxn+1 m-x+n

3)f(m-x™"t—n) - (x™—n-x+5)™"dx

4) [xm-sin@™ +mydx 5) [ dx

BapuanTt | m n Bapuant | m n BapuanTt | m n

A

3 4 b 7 3 B 9 6

3) caMOCTOSITENIbHOE BBIMOJHEHUE TUIIOBOTIO pacyera (CaMOIpoBEpKa MO ATATOHY
peuieHus).
3ananue. Halitn HeonmpeaeneHHbIM HHTETpal.

m+n
+m-n-cosx)dx2) f—dx
m-x+n

n
1)f(m'x T
Nfm-x™t—n) - (x™—n-x+5)""dx

4) [ x™-sin(x™** + m)dx S)f(l:;gn d
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Bapuant m n Bapuant m n Bapuant m n
| 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 5 7
4 8 9 13 5 8 22 6 8
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 8 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

4) Utoru 3aHaTUS

Ne Bun pabotsl bamsl pocnuch
1. TEOpUs

2. THUII. paCYET

UTOT

[Ipaktruueckast pabota Ne 7. Beruucienue ¢ moMoIibio onpeeieHHOr0 MHTerpaia
IO TUIOCKOUW (PUTYPHI U TyTH, IPOUICHHOTO TEJIOM.
[lenp 3ansTHUSA: (POPMHUPOBATH yYMEHHUE BBIYHCIATH OINPEACICHHBIN WHTErpal H
MIPUMEHSITh €0 JIJIsl PEIICHUs MPUKIAIHBIX 3a/1a4.
Xog paboTHI:
1) IToBTOpEHUE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)
e Uro Takoe onpeaeacHHbIN HHTErpai oT GpyHkimu y = f(x) mo otpesky [a; b]?
e B yem cOCTOUT reoMeTpUUECKU CMBICIT ONPEICICHHOTO UHTErpasia?
e B yem cocTouT GU3UUIECKUIN CMBICI OMPEACICHHOTO HHTerpaia?
e C moMoIIbI0 KaKo¥ (pOPMYJIBI BEIYUCIISIOT OMPEACIICHHBIN HHTErpai?
e KakoBbl OCHOBHBIE CBOICTBA OMPEACICHHOTO UHTETpaia?
e KakoBa cxema pemieHus 3aJadyd Ha BBIYUCIEHHE IUIOWAAU (UIYpPBI C
MTOMOIIIBIO OTIPEJICTICHHOTO UHTerpaia? (mpumep)
17




e KakoBa cxema pemieHus (PU3UYECKHX 337a4 C TMOMOIIBIO OIMpPEIeICHHOrO
uHTerpana? (mpumep)

2) Ilpumep TMHOBOTO pacuera: (BCel rpynmoi, BMECTE C IPEno aBaTeaeM)
1. BeraucnuTs miomaab GUrypbl, OrpaHUYeHHON TUHUSIMU
a)y=1+x%,y=0 6) y=x"+6x 19, y=3x+9
2. CKOpOCTh TOYKH, IBHKYIICHCS MPSIMOJHMHEHHO, 3ajaHa ypaBHeHueM  V(t) =
at?> + bt + c. BelumciouTe myTh, NPOWJEHHBIA TOYKOH 3a TepBble d CeKyHI OT
HayaJla JBHKCHUS.

Bapuanr |[a| b | ¢ |d
A 3/141-10|2

Baprnanr | a | b | c |d
b 211-101-7|3

3) caMOCTOSITENIBHOE BBIIIOJHEHUE THIIOBOIO pacdera (CaMOIPOBEpPKA IO ITAJIOHY
pELICHMUS).
1. BeraucnuTs miomaab GUrypbl, OrpaHU4€HHON JTUHUSAMU:

1. a)y=1-x"y=0
6) y=x"- 6x +9, y=3x -9

2. a)y=4-x" y=0
6) y= x-2x+1, y=2x-2

3. a)y=9-x", y=0
6) y =x>-2x+3, y=x+3

4. a)y= X" +1, x=-1, x=2, y=0
6) y=x"-8x+16, y=6-x

5. a)y= X +2, x=-2, x=1, y=0
6) y= -x"+2x+3, y=3-x

6. a)y=x"-1, x=1, x=2, y=0
6) y=-x"+4x-1, y=3-x

7. a)y= x* -4, x=2, x=3, y=0
6) y=x-3x+2, y=x-1

8. a)y= X~ +3, x=0, x=1, y=0
6) y=x>-3x+2, y=x-1

9. a) y=x"+1, x=-1, x=1, y=0
6) y=x"+4x+1, y=-x+1

10.a) y=x" +1, x=0, x=1, y=0
6) y==x"-2x+3, y=x+3

11.a) y=x-1, x=1, x=2, y=0
6) y=-x"+6x-7, y=x-3

12.2) = -x" -1, x=-2, x=-1, y=0
6) y=x"-2x+1, y=x+1

13.2) -x’ +1, x=-1, x=1, y=0
6) y=x"+4x+4, y=-x-2

14. a) X’ +2, x=-1, x=1, y=0
6) y=x"+6x+8, y=2x+5

15.2) y=x"+4, x=-1, x=1, y=0
6) y=x>-6x+7, y=-x+7

16.2) y=x"+3, x=0, x=1, y=0
6) y=-x>-6x-6, y=x+4

17.2) y =x"+1, x=-1, x=1, y=0
6)y=x"-8x+14, y=-2x+6

18.a) y=2X2, x=-1, x=2, y=0
6) y= x>-4x+7, y=x+3

19.a) y=2x", x=-2, x=1, y=0
6) y=x’-6x+8, y=-3x+8

20.a) y=x"+1, x=-2, x=0, y=0
6) y=x"-4x+5, y=x-1

21.a) y=x"+1, x=0, x=1, y=0
6) y=x"-8x+15, y=-2x+7

22.2) y=x"+2, x=-1, x=1, y=0
6) y=-x"-4x-3, y=x+1

23.a) y=x"+3, x=-1, x=0, y=0
6) y=-x"-2x+1, y=-x-1

24.a) y=x"+2, x=-1, x=2, y=0
6) y=-x"+6x-7, y=2x-4
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25.a) y= x+1, x=0, x=2, y=0
6) y=x"+4x+4, y=x+4

2. CkopoCTh TOUKH, IBHKYIICHCS TPAMOJHMHEHHO, 3a]aHa ypaBHeHHeM v(t) =
at? + bt + ¢. BeluuciUTe MyTh, MPOMICHHBIA TOYKOW 3a mepBble  d CEKyHI OT
Hayasa JIBUKCHUS.

Bapuaut| a | b | ¢ |d|Bapuaur|a | b | ¢ |d
1 3114[-10]2 14 21|-10] -7 |3
2 6 |-12]12 |3 15 31417 |2
3 9 1-10] -7 |3 16 6| -8| 4|4
4 12| -8 ] 3 |2 17 91 2 |-5]|2
5 15(-421-12|5 18 12| -4 |-9 1|3
6 18| 4| -8 |2 19 15/-14| 6 |2
7 21(-14|-30(3 20 18/-20]-13|3
8 3110 (-12]2 21 21(-18| 1 |3
9 6| 8 [-25|3 22 6| 4 |-31|4
10 91 6|2 |2 23 6 | 2|2 |2
11 12| -8 | -4 1|3 24 91 -6 -10]3
12 15/ -8 |10 |2 25 12-20|-11 | 4
13 3 1-12]120 |4

4) Utoru 3aHsTHA

No Bug paGoTsr bamer pOCIHCH
1. TEOpHUsl

2. THUII. pacyeT

WUTOT

[Ipaktuueckas padora Ne 8. [leficTBUS HaJl KOMITJIEKCHBIMU YHCIIAMU B
anredpanueckoit popme. IlepeBoa u3 ogHOM (HOPMBI 3aITUCH B IPYTYIO.

Iens paboTel: hopMHUPOBATH HABBHIKKM BBIMOJHEHUS ACHCTBUN HAJ] KOMIUIEKCHBIMU
YuCJIaMH B alredpanyeckod (opme 3amucu, NEepPeBOJIUTh KOMIUIEKCHBIE YuCia U3
0JIHOM (hOPMBI 3aMHUCH B JIPYTYIO.

XoJ paboThl

1) IloBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIPOBEPKA).

Yrto takoe MHUMasA eauHuIa? Kaxk BBIUMCISIIOT CTEIIEHW MHUMOW €IWHUIBI?
(mpumep).
Kakoe yucio Ha3pIBaeTCsi KOMILIEKCHBIM?
Kakne KOMIUIEKCHBIE YMClIa HaA3bIBAIOTCSY YKWCTO MHUMBIMHU, PaBHBIMH,
CONPSKEHHBIMU?
Kak reoMeTrpuiecku n300pakatroTcsi KOMIUIEKCHBIE ynciia’?
Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHUCIIO B alireopandeckon popme?
19




e Kak BBINOJHAIOTCS CJI0KEHUE , BBIMUTAHUE ,yMHOXKEHHE KOMIUIEKCHBIX YHCEI
B anrebpandeckoi hpopme? (mpumep).

e Kak BBHIMONHICTCS JENCHUE KOMIUIGKCHBIX 4YHCeT B anreOpandeckoi
dbopme?(ipumep)

e UYro Ha3pIBacTCS MOIYJEM U apryMEHTOM KOMILUIEKCHOTO yucia? 3amuiinTe
dbopMyIIBI 17151 MOIYJISl M apTryMEHTa KOMIUIEKCHOTO YHCIIa.

e Kak 3anuchIBaeTCsl KOMIUIEKCHOE YHCIIO B TPUTOHOMETpUUYECKOH popme?

e Kak 3anmcpiBaeTCsl KOMIUIEKCHOE YHCIIO B TTOKazaTeabHOU hopme?

e Kak BBINIOJHUTH MEPEXo]] OT anredpandeckoi (opMbl KOMILJIEKCHOTO 4YHCIIa
K TPUTOHOMETPUYECKON? K TTOKA3aTEeIbHOMN?

e Kak BBINOJHUTH MEPEXOJ OT TPUTOHOMETPUUECKOH (POPMBI KOMILIEKCHOTO
grcina K anredpandeckoii? OT moka3aTeNIbHOM K anreOpandeckoi?

2) Ilpumep TunoBoro pacuera: (Bcel rpymnroi, BMECTE ¢ MpernoaaBaTesieM)

1. Borumcimte (1276; {90; (7651, 94861

2. BemmoynHUTh AeCTBUS B ainrebpandeckoit popme 3amnucu:
7-2i . . . .
a) -3 0) (6-i)(2+5i); B) (7-2i)—(4+3i).
3+4i
3. 3anucarh KOMILIEKCHOE YHCJIO B TPUTOHOMETPUYECKON popMme:
: V3 | 3. .
a)z, =7—7iV3 6)ZZ=—7+51 B)Z3 = 3i
4. 3anucaTh KOMIUIEKCHOE YUCJIO B TIOKa3aTeabHOMN (hopme:
a)z; = —5—5i 6)z, = —V3 — i B)zZ3 = —3i
5. 3anucaTh KOMIUIEKCHOE YHUCIIO B ajiredpandeckoit (opme:

3mt

a)z = 4(cos4?ﬂ + isin%ﬂ) 0)z=>5e+

3) CamocTosiTeIbHOE BBHINIOJHEHUE THUIIOBOTO pacuera (caMOIpOBEpKa IO
ATAJIOHY PEIICHUS).

Bapuant | Berunciure | Beimosnaure N3o6paszure 3anumure Zz B
JEUCTBUS T€OMETPUYECKH | TPUTOHOMETPHUUECKON U
a)z; + nokaszaresibHou hopme
Z2;0)z, —
Z3;B)Zy
Zy;T)Z + Zy,

1 [78940 | 7z =1- Z,=1-24; Z3=3-34;
24,2, =2+ 1

2 j78533 Z1=2- z,=2-44 23=\/3-i;
4i;z, =5+1

3 34962 z1=3- z1=3-51; Z3=3
54,2z, =2+1

4 45675 | z,=4- Z,1=4-74; Z3=-10
71,2, =3 +1
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5 ;56784 2,=7- z,=7-44; Z3=61;
4i;z, =1+
44

6 ;67893 z,=- Z1=-24 Z3=-51;
24; 75, =9 —
31

7 (78910 [ 7 264; 7, = Z,=64; gL
4—-5i T2

8 j89103 z1=104;z, = | ;=104 z3=l _ 1
8 — 74 i

9 191016 7= Zy=-14 7 _Vz_ vz,
iz, =5—44 2 2

10 ;23765 2,=81; 2, = Z1=81 z3=1-1;
1—-614

11 ;72318 7,=- Z,=-2424 Z3=-1+1;
2424; 2, = 34

12 ;61327 z, =-3- z, =-3-44; Z3=2+24;
44, z, = =84

13 j24600 7= Z,=-4+54; Z3=-2-24;
4+54; 2z, = 71

14 ;785 Z,=5- Z,=5-21 Z3=-3+34;
24; 2, = —44

15 ;853 Z,=6+1; 7, Z1=6+1 Z3=—/3-4;
51

16 1534 2,=1- z1=1-24; z3=-71
21;75, = 2 +
31

17 ;535 Z1=2+424; 75 = | Z1=2+24; Z3=4
91

18 ;856 Z,=- Z,=-24; Z3=-5
24,2, = +31

19 j9397 z4=4;2, =7 + | zy=i Z3=-51;
31

20 12250 2,=2- z,=2-1 Zy= Y31y
iz, =2 +4 22

21 3139 zy=—4ijz, = | z;=—4d zZ3=-1+44;
31

22 j1148 Z1=-24;Z, =4 | Z1=-24 Z3= —£+l 1

2 2

73 j75401 z,=2- z,=2-74; _V2 + E,L
71,2, =1 — i ?
24
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24 j 466 z,=1- Z,=1-24; Z3=-2
24;z, = 1 +
24

25 i725 Z1=4+24; 2, = | z;=4+24; Z3=-84;
5—1

5) Utoru 3anaTtus

No Bun paboter | bamisr ITonnuce
1. TEOPHUS

2. THII. pacyYET

UTOT

[Tpaktrueckas padora Ne 9. BeinonHenue apudMeTHuecKux onepamuii Ha

MaTpHuLaMH. Brruucnenue OHpeI[GJ'II/ITeJIef;I.

lenp pabGoThl: (OpMUPOBATH HABBIKM BBITIOJHEHHS apU(PMETHUSCKUX OIeparuii
HaJl MATPUIIAMH U HaBBIKM BBIUYMCIICHUS OTPEICITUTEIICH.

XoJ paboThl

1) IloBTOpEHME TCOPETUUECKUX OCHOB (B Tapax, B3aMMOIIPOBEPKaA)

UTo Ha3BIBAIOT MATPULIECH?

Kakne maTpu1pl HA3bIBAIOTCS MPSMOYTOJIBHBIMH? KBAAPATHBIMU?

Kakue MaTpuIlbl Ha3bIBAKOTCS PABHBIMH?

UTo HA3bIBAIOT TVIABHON AMArOHAJIbIO MATPHUILIBI?

Kakass kBajmpaTHas Marpula Ha3bIBa€TCsl JHWArOHAJIBHOM? HYyJIEBOM?
€AUHUYHON? TPAaHCIOHUPOBAHHOM? TPEYTOJIBHOM? CTYyNEHYaTOM?

Kakue mnpeoOpa3zoBaHus MAaTpullbl Ha3bIBAIOTCS 3JeMeHTapHbIMU? Kak
MPUBECTU MATPUILY K CTyIIEHYaTOMY BUIy? (TIpUMep)

Yro Ha3bIBalOT CymMMO#l MaTpul? B yem cocTouT 00s13aTeIbHOE YCIOBUE
CyILECTBOBaHMSI CymMMmbl maTpun? Kakumu cBoicTBamMHu 00JafgaeT cymma
Matpuil? (mpumep)

UTo Ha3bIBAIOT MPOU3BEACHUEM MATPUILIbl HA YUCIIO? (IpUMED)

Uto Ha3pIBalOT Mpou3BelAcHUEM AByX maTpull? Kak HailTu mpou3BeneHue
nByx Matpuil? B yem cocTtouT o0s3aTelbHOE YCIOBUE CYILECTBOBAHUS
npousBeaeHuss Marpun?  Kakumu cBolicTBaMu 001alaeT MPOU3BEICHUE
Matpuir? (mpumep)

UTo Ha3BIBAIOT OIpPEACIUTENEM KBAJAPAaTHOM MAaTpHLbI? ONpPEAEIUTEIEM
BTOPOI0 MOpsiAKa? ONpeAeNIUTENeM TpeThero nopsaka? Kakumu cBolicTBaMH
o0JiaaeT onpeaeIuTeNb?

22




e B ueM cOCTOMT METON TPEYTrOJHbHUKOB ISl BBIYUCICHUS OIPEACIUTENS
TpeTbero nopsaka’? (mpumep)

e Uro Ha3pBalOT MHHOPOM? anreOpanmdecKuM JTOTOJHEHUEM DJIEMEHTa
onpenenurena? (mpumep)

e B uem cocTouT MeTOA pa3NoXKEHUS MO 3JIEMEHTaM CTPOKH (cTondia) st
BBEIYHCIICHUSI OTPEACIIUTENSI TPEThEro TMOopsiAKa?  BBICHIETO TOpsaKa?
(mpumep)

2) Ilpumep THIOBOrO pacyera: (BCeil rpymnioi, BMECTE C IPENOJAaBATEIIEM )

o 37 4 1 0 2 4 2 1
BrInogHUTE ASUCTBUS HAL MaTpulaMU 4 = , B= ,C = .
1 5 2 6 4 3 7 35

A+B-C;
3A+2C-6B
BrraucnuTh npou3BeieHUe MaTPHIIL:

1 4 35
A= , B = 5

-1 4 2 2 6 -3
A=|3 5 1 [(B=|1 7 -1}
2 1 -1 30 2

3.  BroimonHuTe ACHCTBUS HAJ MaTPUIIAMU:

3 21
1 2 3
1 4 -12\|1 40|/ (1 0 4
32105 3)-713|7\2 -3 5)] 3 4?2
B B B —2 50
4 1 2
4. Beruuciaure onpeaenuTellb
-3 =2 1 2 -1 1 2 3 2 3 11 §
D I D2 2 3| 3, D1 s 2
3 0 1 L 8 27 33 9 5
21 3 2
5. IlpuBeaute mMaTpuiy A K CTYIIEHYaTOMY BUJly C TOMOIIBIO 3JIEMEHTAPHBIX
npeodpa3oBaHUMA
2 6 -3
A=l1 7 -1
3 0 2

3) caMOCTOSITeNIbHOE BBINIOJHEHHWE TUIIOBOTO pacuera (caMompoBepKa MO 3TAJTOHY
pelieHus).

1.1 Beruucnure onpeaenuTens 3 NOPSAAKA, UCIOJIb3YsI METO TPEYTOJIBHUKOB U
METOJ PA3JI0KEHUS 10 JIIEMEHTaM CTPOKH (CTOJI011a).

1.2 ITpuBeauTe MaTpuIly K CTyIIEHYaTOMY BUAY C TOMOILBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHuUM.
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1.3 BoinonHute nelCTBUS HAJl MaTPULIAMU.
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Bapuant Ne 4

Bapuant Ne 5

1 2
0 3
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Bapuant Ne 7

6 5 -3 2 1 4
7200 1 -1 -3 4 5
-1 0 5 —

5 5 -2 7 0

2 =2 2
2 2 =2
2 -2 -2

7.1.

Bapuant Ne 8

-6 1)

-1 4

(8 6

4 3 -1 2 -53
4 3 -8 2 7 2
8 6 -7 4 2 0

-5 2 3 1

4 3

8.2.

BapuanT Ne 9

_5\

(-1 0 3

-8
15
-1 -2)

1

-1

1

2

9.2.
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Bapuant Ne 10

-1

-1 3 4 4 2
1 2 3 4
1 6(+(1 2 |
2 4 6 7
3 -6

5
2 0
4 -3 2 3

i

Bapuant Ne 11

- _

- o N

e T o

¢y

-5

2 0 1
-1+
-4

S 2
23

1 3 2

1 43 0
-4 31 -2

11.3.(2
1

Bapuant Ne 12

27



|

Ny -
R
(o2 TN o\ =) — -
| =
AN T
-
A —
134~ |
N—o—
; - S o &
NI
/ N\ ;
< wn —~
-
/TN \ N\ - =
- <t OQ_V B11_.21_. _ =
<l Ql
— ~
I - e m m
1 S A 8 QO o N
- - I m3_44 - A - m
| | X\ ), v T N
- S N A mm o~ 042 M
a o < aa wn N N = en
— Nt = _

. R s Y-
N = — e T o« - NG
N er) v < N J i~
— _ ] ) e .

N—— e\l <
. o [ —
/ \ —
N e -
81_.o_o - a o =
~— —
_ A = & . 3__
- R — - ’ -
| 4_ 19_ AN - 141
® = = - a ™ a < D o en
I ~ _ _ I
N
— S — S —
(@\ @\l on on <t
— — — — —

-1 0 2 3
-2 1 3 -4

14.3.(

28



10

15.1.|_,

10

153. (1
2

11
16.1.

11

163.1 1

7
17.1.] ¢

-7

-4

17.3.| 2
1

10
-1

2
1

11

- N <@

1
7
1

3
1

-1

Bapuant Ne 15

10 0 2 -2 4
1 15.2. 5 3 -4 6
10 -4 0 2 0
(-1 2 3)
o 1 2
-1 0 4 S -1 3
4-2 3 4 |-
3 21 0O 2 1 2
1 -1 1
1 4 -1
Bapuant Ne 16
11 1 2 6 3
1 162.12 4 5 1
11 4 8 17 7
5 10 16 5
2 3 1 -1
-5 2 2 4
-1 1 4 0
41 =2 6 -1
2 -1 0 5
3 1 -1 3
3 2 1 -1
Bapuant Ne 17
-7 1 -1 2 4
-1 172.(4 0 4 9
i 31 2 5§
1 3 -2 -3
2 -2 3
3
o 1 -1 2 3 -1 0
. + . 3
-1 2 3 -5 4 1 1 1
0 4

29

)

1
2
-1

-1

W O = N



Bapuant Ne 18

<t n A

2

7 51

1
-5 0 2

4
7

Bapuant Ne 19

7 N\
6 en —
N A
- T -
07_.2
o en T
N——
o
o
—
e = ©
Lo
- O\ e
e = ©
—
o
—

-2

Bapuant Ne 20

1

N o
S - ®
N N v
T~ A
- O =
[
——
ol

-

@\

T
- -
40A__.

20.1.

6

-1

1

4
-1

6 5 -3 2

1 -1 -3
0O 1 S5

0
-1

20.3. [

30



Bapuant Ne 21

-3
-1

3 1

0 3

21.1.

3

Bapuant Ne 22

|

-1 3 3 25
-3 5 2 3 4
-51 -5 07

22.2. [

1 2
-2 -1
1 -2

-2
0
2

22.1.

1 2 3
-2

-4

1
-3 0 4
1

2
5

Bapuant Ne 23

31



[y
_ ok S W
|
=

3 4 5
9 16 25
27 64 125

24.1.

3 -1 2
1 0 -2
1 1 -3
5 4 -2

24.3.

4 5 6
16 25 36
64 125 216

25.1.

2 1 -3 4
253.0 1 0 2 s
4 6 1 -2
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Ne Bun pa6oter | bamst poCHHCh
1. Teopust

2. THUII. pacyeT

UTOT

[Ipaktuueckas padora Ne 10. Pemienue cuctemM JIMHEHMHBIX YPaBHEHUM.

Ilens paboThl: GOpMHPOBATH HABHIKM PEIICHUS CHUCTEM YPAaBHCHHA METOJIOM
Kpamepa u meromom ["aycca.
XoJ paboThl
1) IloBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)
e YT0 Ha3BIBAIOT 3JIEMEHTAPHOU CHUCTEMOM JIMHEMHBIX alreOpandecKux
ypaBHeHu# (CJIAY)?
e Urto HazpBarOT pemeHueM sneMenTapaon CJIAY?
e YTo Ha3BIBAIOT OCHOBHOM MaTpHUIIeH, paCIIMPEHHON MaTPUIIEH, CTOJIOIIOM
CBOOO/IHBIX WIEHOB, CTOJIOLIOM HEW3BECTHBIX eMeHTapHoi CIIAY?
e KakoBbl ocHOBHbIE MeTOIbI petieHust CJIAY?
e B uem cyts meTonia Kpamepa mis pemennst CJIAY? (mpumep)
e B uem cyts MeTona I"aycca st pemenus CJIIAY? (mpumep)
2) Ilpumep TumoBoro pacyera: (Bceil rpymnoi, BMeCTe ¢ IpernojaBaTesieM)
1. Petmute CJIAY: a) meTonom Kpamepa 6) metosiom ["aycca
kx +ly + mz = n,
px+qy +rz =s,

tx + fy + gz = h.
Bappant | k | 1 |m | n | p | q | T | s t f | g | h
1 1 1 |1 O (2 |1 |0 |4 |1 |-1 [-2 |5
2 1 1 (-1 |4 |2 (3 |1 |-1 -1 12 |6
3 2 |1 |1 3 |5 |2 (3 |0 |1 |0 |2 |5

3) caMOCTOSITENIbHOE BBINOJHEHHWE TUIIOBOTO pacyera (CaMoNpoOBEpKa IO 3TAIOHY
peuieHus).

1. lana cuctema JIuHEWHbIX ypaBHeHUd. Pemute ee 1) metonom Kpamepa; 2)
MeTonoM ["aycca.

2x; + x5 +3x53 =7, 2x; —xy +2x3 =3,
2.1 2x; +3x, +x3 =1, 1.2 X| + Xy +2x3 =4,
3x; +2x, + x5 =6; 4x, +x, +4x3 =-3;
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3x; =Xy + x5 =12,
1.3 X +2x, +4x5 =6,
Sx;+x, +2x53 =3;

3x; —2x, +4x5 =12,
1.5 3x; +4x, —2x5 =6,

2x)— Xy —x3 =-9;

4x) +xy=3x3 =9,
1.7 Xp+ Xy —x3=-2,
8x; +3x, —6x3 =12;

2x, +3xy +4x5 =12,
1.9 {7x, —5x, +3x; =33,
4x, + x3=-7;

3x; = 2x, +4x; =21,
1.11:3x, +4x, —2x;, =9,

2x; = x, — x3=10;

4x,+ x, +4x; =19,
1.13:02x, - x, +2x;, =11,

2x)— xy +2x53 =8,
1.15 X1+ Xy +2x3 =11,
4x,+ x, +4x5 =22

2x; = x5 —3x3 =0,
1.17 {3x, +4x, +2x; =1,
X +5x, + x3=-3;

3x,+ Xy + x3=-4,
1.19 —3x; +5x, +6x5 =36,
xp —4x, —2x3 =-19;

3= x4+ x3=09,
1.2145x, + x, +2x; =11,
X +2xy +4 x5 =19;

2x; +3x, + x5 =12,
1.23 2x; + x, +3x3 =16,
3x,+2x, + x3=8;

4) Utoru 3aHaTUS

2x; —x, +3x3 =4,
14 Xp +3x, —x3 =11,
X —2x, +2x53 =T,

8x, +3x, —6x53 =4,
1.6 X|+xy —2x3 =2,
4x; +x, =3x3 =-5;

2x; +3x, +4x5 =33,
1.8:{7x, -5x, =24,
4x, +11x5 =39;

X +4x, —x53 =6,
1.10 5x, +4x; = 20,
3x; —2x, +5x5 =-22;

3x;, —2x, =5x5 =5,
1.1242x, +3x, —4x; =12,
X, —2xy +3x3 =—1;

2x,— x5 +2x3 =0,
1.14 4x, + x, +4x; =6,
X+ Xy, +2x3 =4

2x,— x, =3x3=-9,
1.16 Xx; +5x, + x3 =20,
3x; +4x, +2x5 =15;

=3x; +5x, +6x3 =8,
1.18 3+ Xy + x3=-4,

X, — 4x, —2x3 =-9;

3x; — X, + x5 =11,
1.20 Sxp+ Xy +2x53 =8,
X, +2x, +4 x5 =16;

2x; +3x, + x5 =4,
1.22 2x; + x5 +3x3 =0,
3 +2x, + x3=1;

X, —2x, +3x5 =14,
1.242x, +3x, —4x; =16,
3x; —2x, —5x3 =-8;

3x,+4 x, -2x, =11,
1.25 2%, — x,— x;, =4,
3x,—2x, +4x, =11.

Bua pabotsl

bane!

POCITUCH

Teopust
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2. THIL. pacyer

uTor

[Ipaktrueckas padora Ne 11. BeinmosiHeHHe oneparii Hai MHOXKECTBAMU.
[enb paboTel: popMHUpOBaTH YMEHUE BBHIMOJHATH OTIEPAllMU HAJl MHOKECTBAMHU.
XoJ paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA).

e Yro Ha3pIBalOT OO0BEAMHEHHEM, IIEPECEUCHUEM, PA3HOCTHIO JBYX MHOXKECTB,
JIOTIOJIHEHUEM MHOKECTBa A 10 MHOkecTBa B?

e UYTOo HaA3bIBAIOT  YHUBEPCAJIbHBIM M JJisi JAaHHOM CHCTEMbl MHOECTB?
[IpuBeauTe NpUMepHI.

e VYkaxure nuarpammbl Jiepa- BenHa st oObeAMHEHUS MHOXKECTB A U B,
MEPECEUCHUs] MHOKECTB A U B, pa3HOCTU MHOXKECTB B U A, JOMOJHEHUS
MHOXECTBa A 10 MHOXECTBA B.

2) Ilpumep TUMoBOro pacueTa: (BCel rpymmnoi, BMECTe ¢ MPernogaBaTesieM)

1. Haitu A v B, A n B, A \ B, ,A-B, Becm U =
{0,1,2,3,4,5,6,7,8,a,b,c,d,n,mk.f,x,y}, eciu A = {f,d,2 ,4,1,3}, B= {f,d,1,2,3}

2. M3o06pa3uts MHOkKecTBO D ¢ momoristo kpyros Ditiepa. D = (A N B) U ( AN
©

3. W3BecTHO, UTO U3 1 YYEHHKOB CIIOPTOM YBJIEKAIOTCSA @ YYCHUKOB,
IpPOrpaMMHUpPOBaHKUEM b, MaTEMATUKOM ¢, CHOPTOM U MPOTPaMMHUPOBaHUEM d,
CIIOPTOM M MaTEMaTUKOH e, MPOrpaMMHUPOBAHUEM U MaTEMATUKOM f , CHOPTOM,
MaTeMaTUKOW U MPOTPaMMUPOBAHUEM g YUEHUKOB. CKOJIBKO YUEHHKOB
YBIIEKAETCS TOJIBKO TporpaMmMupoBanremM? CKOJIBKO YUEHUKOB YBIICKAETCS
TOJIbKO MateMaTUKoW? CKOJIbKO YYEHUKOB HUYEM HE YBIIEKaeTCsA?

n a b c d e f g
70 32 21 23 8 12 4 3

3) caMOCTOSTENBHOE BBIMOJIHEHUE TUIIOBOIO pacyera (CaMOIpOBEpKa MO 3TAIOHY
peuieHus).

1. Haitu A U B, A »n B, A \ B, ,A+B, Becmm U =
{031’29394357697787a’b’C3d3n3m’k’f3X3y}

Ne MHuoxectBO A MuoxectBo B
BapHaHTa
1. {1,2,3,5,6,} {1,2,3,4,7}
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2. {a,b,c,x} {a,b,c, d,r}
3. {1,2,3,8} {1,2,4,5}
4. {a,c,d,k} {a,b,c,d,n}
5. {5,6,7} {a,b,c,7}

6. {6,7,8,2} {2,4,5,6,7,}
7. {a,c,b,d} {a,d,n}

8. {1,2,5,7} {1,3,2,5}

0. {f,d,2 ,4,1,3} {f,d,1,2,3}
10. {1,2,3,5} {1,3,a,c}
11. {1,2,3,4,5} {1,4,5,8,7}
12. {a,b,cyx} {1,3,4, a, b}
13. {1,2,4,7} {1,2,3,6}
14. {a,b,c,4} {a,b,c,d}
15. {5,6,b,a,7} {5,6,a,b,c,}
16. {6,7,4,3} {6,8,1,5}
17. {1,2,3,a,d} {a,c,1,3,4}
18. {3,2,1,0} {1,3,5,6}
19. {fb,1,2,3} {f,d,1,2,3}
20. {1,2,3,5,x} {1,3,4x,y}
21. {a,b,c,n,m} {{a,b,5,6,8}
22. {5,6,8,a,7} {5,a,b,c,7}
23. {1,3,6,7,4} {6,8,7,1,4}
24, {a,c,d,x,1} {a,c,x,2,3}
25. {a,b,c,d4} {a,b,4,5,7}

3. U306pa3uth MHOXECTBO D ¢ MOMOIIBI0 KpyroB Jitepa.

MuoxectBo D

(A nB)uC
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(ANnB)U C
3.
(AuB)NC
4,
(AUB)N C
5.
(AnB)uC
6.
(AnB)uUC
7. B
(Au B)nC
8.
(AUB)NC
0.
ANnB)U(ANC)
10.
AUuB) N (AUC)
11.
(ANB)U( AnC)
12.
(AnB)YuC
13.
(A N B)uC
14.
(AnB)uU C
15.
(AuB)NC
16.
(AUB)N C
17.
(AnB)uC
18.
(AnB)UC
19.
(AU B)NC
20.
(AUB)NC
21.
(ANnB)UANC)
22.

(AnB)uC
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23. B
(AnB)uC

24.
AuB)Nn(AuO)

25. B
ANB)U(ANC

4. V3BeCcTHO, YTO U3 1 YUYCHUKOB CIIOPTOM YBJICKAIOTCS @ YUCHUKOB,
IpOrpaMMHUpPOBaHKUEM b, MaTEMATUKOM ¢, CHOPTOM U MPOTpaMMHUpOBaHUEM d,
CIIOPTOM U MaTEeMaTUKOH e, MPOrpaMMHUPOBAHUEM U MAaTEMATUKOM f , CIOPTOM,
MaTEMaTUKOW U IPOrpaMMHUPOBAHUEM g YUCHUKOB. CKOJIbKO YUEHUKOB
YBJIEKAETCS TOJBKO MporpaMMupoBaHueM? CKOJIBKO YYEHUKOB YBJIEKAETCS
TOJIbKO MaTeMaTUKoW? CKOJIbKO YYEHUKOB HUUEM HE YBIIEKAeTCA?

Bapuant n a b c d e f g
1. 100 30 28 42 8 5 10 3
2. 80 23 29 28 10 5 8 2
3. 70 32 21 23 8 12 4 3
4. 70 30 30 30 7 13 11 4
5. 100 28 35 28 3 6 9 2
6. 80 28 29 30 17 13 12 10
7. 90 30 30 35 6 6 9 2
8. 100 43 25 30 10 8 5 3
0. 100 35 30 40 12 10 8 5
10. 80 25 25 25 10 5 3 2
11. 90 33 42 30 13 10 6 3
12. 100 30 28 42 8 5 10 3
13. 80 23 29 28 10 5 8 2
14. 70 32 21 23 8 12 4 3
15. 70 30 30 30 7 13 11 4
16. 100 28 35 28 3 6 9 2
17. 80 28 29 30 17 13 12 10
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18. 90 30 30 35 6 6
19. 100 43 25 30 10 8
20. 100 35 30 40 12 10
21. 80 25 25 25 10 5
22. 90 33 42 30 13 10
23. 70 28 21 23 8 12
24. 100 28 30 30 7 13 1
25. 80 30 35 28 3 6 9

2| | W| 0| | ©

[

N B W W N U W N

4) Utoru 3aHaTus

No Bun pa6oter | bambl IHoanuce
1. TEOpUs

2. THII. pACYET

ATOT

[Tpaktrueckast pabora Ne 12. Perenne koMOMHATOPHBIX 3aj1a4.
[enb paboThl: popMHUPOBATH YMEHUE PEIIaTh MPOCTEHIITNE KOMOUHATOPHBIE 3a/1a4u
Xox paboTbl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e Kaxoii pa3aen MaTeMaTUKU Ha3bIBalOT KOMOWHATOPHUKOM?
KakoBbI OCHOBHBIE MOHATHUSI KOMOUHATOPHUKHU ?
Urto Takoe n-pakropuan’?
YTO HA3BIBAIOT NEPECTAHOBKOU U3 N JIIEMEHTOB?
UTo Ha3BIBAIOT Pa3MEMICHUSIMHU? COYETAHUSIMHU U3 N AJIEMEHTOB 110 M?
UTo Ha3BIBAIOT DJIEMEHTAPHBIM COOBITHEM?
UT0 Ha3bIBAIOT MHOKECTBOM 3JIEMEHTAPHBIX COOBITHIA?
Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM? HEBO3MOXKHBIM? CITyYalHBIM?
UTo Takoe BEpOSITHOCTb COOBITHS?
YEM COCTOUT KIIACCUYECKOE OTPEICTICHUE BEPOSITHOCTH COOBITHS A?
Uemy paBHA BEpOSITHOCTh JIOCTOBEPHOI0? HEBO3MOKHOTO? CIIy4ailHOro
coObITHSA?

2) Ilpumep THIOBOTO pacyeTa: (Bceil rpynmnoi, BMECTE C MPENoJaBaTEeIIeEM)
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1. Cn0BO cOCTaBIEHO M3 KapTOYEK, Ha KaXJOW U3 KOTOPBIX HallKMcaHa OjHa OyKBa.
3areM KapTOYKM CMEIIMBAIOT M BBHIHUMAIOT Oe3 Bo3BpaTa mo onaHoil. Haiitu
BEPOATHOCTH TOTO, UTO OYKBbI BBIHUMAIOTCS B IOPSAAKE 3aJJaHHOTO CJIOBA.

Crnoso: [IPUCBANUBAHUE

2. B rpynne 2 otnuuHUKOB M 7 XopoumcTtoB. Ha koHdepeHMIo U3 HUX Hayaady
BbIOMpatoT 3 yenoBek. YeMy paBHaA BEPOATHOCTH TOTO, YTO:

1) 6yayT BeIOpaHBI TOJBKO OTIMYHUKH; 2) BEIOPAHBI TOJIBKO XOPOILIUCTHI?

3) CaMOCTOATENBHOE BBINOJHEHUE TUIIOBOT'O pacuera

1. CiioBO coCTaBIEHO U3 KapTOYEK, HA KaXJOW M3 KOTOPBIX HamucaHa ogHa OyKBa.
3areM KapTOYKM CMEIIMBAIOT M BBIHUMAIOT Oe3 Bo3BpaTa Mo oaHOM. Haiitu
BEPOATHOCTH TOTO, UTO OYKBbI BBIHUMAIOTCS B IOPSAAKE 3aJJaHHOTO CJIOBA.

CioBa 1o BapuaHTam:

1 ITIPOTPAMMA 12 ITIPOLUEAYPA 23 CEPAEUHUK

2 IIPOIPAMMUCT 13 IIPUCBANBAHUE | 24 TIOJIVIIPOBOJHUK
3 14 YCJIOBUE 25 TPAH3UCTOP
[TPOIT PAMMIPOBAHUE

4 CTATUCTHUK 15 ITPOLIECCOP 26 UHTEI'PAJI

5 CTATUCTHUKA 16 ITIAMATDH 27 KAJIBKVYJIATOP

6 COBBITUE 17 YCTPOMCTBO 28 BbIYMCJIMTEJIb

7 CIYYAMHOCTbD 18 IIEPOOJIEHTA 29 OIIEPALIMA

8 BEPOATHOCTD 19 IIEPO®OKAPTA 30 APUDMETUKA

9 AJIT'OPUTM 20 ®EPPUT 31 KOPPECIITOHJAEHT
10 BJIOK-CXEMA 21 MAT'HUT 32T'OCYAAPCTBO

11 IOAITPOI'PAMMA 22 TUCTEPE3UC 33 TOKA3ATEJIbCTBO

2. B rpynne N ortnnunukoB U M xopommctoB. Ha xoHbepeHIno U3 HUX
Haymaugy BeiOuparoT K genoBek. UeMy paBHA BEpOSTHOCTH TOTO, UTO:
1) O6ymyT BBIOpaHBI TOIBKO OTIUYHUKY; 2) BIOPAHBI TOJIBKO XOPOIITUCTHI?

3Ha4yeHus MapaMeTpoB [0 BApUAHTAM.

Bapuanr |1 |2 (3 (4 |5 |6 |7 |8 |9 |10 ({11 12 (13 |14 |15 |16

N 2 3 4 5 3 2 5 4 2 B 6 4 5 3 3 2
M 7 8 9 P9 7 |04 8 |1 3 7 105 B/ 5 9
K 3 04 4 B3 4 4 3 5 B3 B S5 4 5 5 4 5
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Bapuaur (17 |18 (19 20 21 22 23 24 25 26 27 |28 29 30 [31 32 |33

N 2 3 4 5 B 2 5 4 2 3 6 4 5 B3 32 4
M 11 106 5 © 118 5 7 4 6 9 9 5 7 8 5
K 3 2 2 B 4 25 3 5 4 3 6 5 5 4 5 4

4) Utoru 3aHsaTUs

No Bun pa6oter | bambl IHoamuce
1. TEOpUs

2. THII. pACYET

ATOT

[Ipaktuueckas padota Ne 13. Pemienue BepOSITHOCTHBIX 3a/1a4.
[ens paboThl: popMUpPOBaTH YMEHHE PELIATH BEPOSATHOCTHBIE 3a/1a4H.
XoJ paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e UYro Ha3bIBAlOT BEPOSATHOCTHIO COOBITHS A? (KJIACCHYECKOE ONpeNeIeHUE
BeposiTHOocTH). Kakumu cBoiicTBaMu 00J1a71a€T BEPOSATHOCTH?
e Yro Ha3zwpiBaloT cymMMo#M coObiTuii Au B? Kak HaliTu BEpOATHOCTH CYyMMBI
JIBYX HECOBMECTHBIX COOBITHII? COBMECTHBIX COOBITHIA?
o Kakue coObITHUSI HaA3BIBAIOTCS HE3aBUCUMBIMU? 3aBUCUMbIMU? Kak HaiiTh
BEPOSTHOCTh MPOU3BEJICHUSI IByX HE3aBUCUMBIX COOBITHI?
e Uro Takoe ycioBHas BepoATHOCTh? Kak BBIUHUCIUTH BEPOSITHOCTH
COBMECTHOTO TIOSIBJICHHS IBYX 3aBHCUMBIX COOBITHI?
e [lo kakoii cxeMe pelarTcs 3a1a4i Ha MOJHYI0 BEPOSITHOCTH?

2) Ilpumep TUMOBOrO pacyera: (Bceil rpymnmoi, BMECTe ¢ IPEnoJaBaTesieM)

1. B Mara3uHe BBICTaBIICHBI ISl TPOAAKH 24 U3ENHNs], CPEIA KOTOPBIX 8 M3AEIHI
HeKauecTBeHHbIE. KakoBa BEpOSTHOCTh TOTO, UYTO B3SIThbIE CIy4allHbIM 00pazoM 2
u3zenus OyIyT HEeKaueCTBEHHBIMU?

2. Ha cOopouHOE mpeanpusiTHEe MOCTYNMHIA OJHOTUITHBIE KOMIUICKTYIOIIHNE C TPEX
3aBOJIOB B KosnuecTBe: 30 —c mepBoro 3aBoja,20 — co BToporo, 50 — ¢ TpeThero.
BeposTHOCTh KaUeCTBEHHOTO M3TOTOBJICHUS U3/IeUN Ha MepBoM 3aBojie paBHa (,9;
Ha BTopoM -0,7; Ha Tperbem -0,7. KakoBa BEpOSTHOCTH TOTO, YTO B3STOE
cllydaiiHbIM 00pa3oM uzaenue OyJeT KaueCTBEHHbBIM?

4) CaMOCTOSITeNIbHOE BBINIOJHEHHE THUIIOBOTO pacuera (CaMOINpOBEpKa MO
ATAJIOHY PEIICHUA )
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1. B MarasuHe BBICTABJICHBI JUIsl MPOAAXKH N U3JETUN, Cperd KOTOpbIX k m3menuit
HEKaueCTBeHHBIC. KakoBa BEpOSTHOCTH TOTO, YTO B3SATHIC CIIy4allHBIM 00pa3oM m
u3J1eui OyayT HeKaueCTBEHHBIMU?

BapwuanT | n k m BAPHAHT | N k m
1 20 6 2 14 24 8 2
2 18 8 3 15 30 9 3
3 16 6 2 16 15 5 2
4 14 5 3 17 17 6 3
5 12 4 3 18 18 8 4
6 10 4 2 19 20 7 2
7 18 6 3 20 22 6 3
8 22 8 2 21 26 8 2
9 24 10 3 22 28 7 3
10 26 6 2 23 30 10 2
11 30 8 3 24 26 6 2
12 25 7 2 25 28 10 3
13 23 6 3

2. Ha cOopouHoe npeanpusaTie MoCTyMIA OJHOTUIIHBIE KOMITJIEKTYIOIIUE C TPEX
3aBOJIOB B KOJIMYECTBE: 14 —C MEPBOTO 3aBOJIa, N, CO BTOPOTO, N3 C TPETHETO.
BeposTHOCTh Ka4eCTBEHHOTO U3TOTOBIICHUS M3/CIIUN Ha TIEPBOM 3aBOJIE P; Ha
BTOPOM P, , Ha TpETheM p3.  KakoBa BEPOSATHOCTH TOTO, UTO B3SITOC CIIyYaHHBIM
o0pazom uzzienue OyneT KaYeCTBEHHBIM?

Bapuaut | ny | py |[n; | p, | N3 | p3 |Bapuant | ny | py | n, | p; | N3 | p3
1 25 109 |35 |0,8 |40 |0,7 | 14 30 10,9 [20 |0,7 |50 |07
2 15 /10,8 |25 |0,7 |10 |0,7 |15 20 /0,8 [10 [0,9 |20 |09
3 40 (09 |35 10,7 125 109 |16 25 10,9 |35 [0,8 |40 | 0,7
4 25 10,7 (10 |09 |15 |0,8 |17 15 /0,8 |25 [0,7 |20 |09
5 10 10,9 |20 0,8 |20 |0,6 |18 40 10,9 |25 |0,8 |35 0,8
6 40 /0,8 130 0,8 130 |09 |19 14 10,8 |26 [0,6 |20 | 0,7
7 20 /10,8 |50 |09 |30 [0,8 |20 18 10,9 |32 10,8 |30 |07
8 35 10,735 10,8 130 /0,9 |21 30 10,9 [20 |0,7 |10 | 0,8
9 15 109 (45 |0,8 [40 [0,9 |22 16 109 |24 10,8 [60 [0,9
10 40 |0,8 |15 10,7 |45 |0,8 |23 30 /0,9 |10 |0,7 |10 | 0,7
11 20 109 |15 109 |15 |08 |24 15 /0,8 |35 (0,9 |50 0,8
12 14 /10,8 |26 |09 |10 |08 |25 40 /0,8 120 | 0,8 |40 |09
13 16 10,8 |40 |09 |44 |07

4) Utoru 3aHsTUs
‘ Ne ‘ Bug paboTsl \ bast ‘ [Toanuce \
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1. TEOpHUS

2. TUII. paCYET

uTor

[TpakTuyeckas padora Ne 14. HaxoxaeHue YUCIOBBIX XapaKTEPUCTUK JUCKPETHOM
CIIy4YailHOW BEJIMYMHBL.
[leasr paboThl: (opMHpPOBATH YMEHHE HAXOIUTh UHCIOBBIC XapaKTEPUCTUKH
JACKPETHOM CIIy4ailHOM BEJIMYUHBI.
XoJa paboThl
1) IToBTOpEHHE TEOPETUUYECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA)
e Uto Takoe cimydaitHas BenuunHa? Kakas ciyualiHas BeJIMYMHA HAa3bIBACTCS
JTUCKPETHOM, a KaKasi —HEMPEPHIBHOM?
e Uro Ha3BIBAIOT 3aKOHOM PAaCHpPEACIICHUSI TUCKPETHOMN CIy4yallHOW BEIUYUHBI
(ACB)?
Yro Takoe psn pacnpeneneHusa? MHOrOyroJpHHUK pacupeacieHus ?
KakoBbl OCHOBHBIE YMCIIOBBIE XapPAKTEPUCTUKH CIIyYalHON BEJINYMHBI?
Yto Ha3bIBaIOT MaTeMaTudeckum oxuaanuem JJCB?
UYro HassiBarT aucnepcuen [JCB?
e ][yt yero BBOAUTCS CpeaHEKBaApaTuyeckoe oTkiionenue JJCB?
2) Ilpumep TumnoBoro pacuera: (Bceil rpyIinoi, BMECTe ¢ IIPernojaBaTesieM)

1. JlaHo pacnpeneneHue JIUCKPETHOM CiydyallHOM BenuuuHbl X. Hauntu
MAaTEMATHYECKOE OKUAAHNE U CPEAHEE KBAIPATUYHOE OTKIIOHEHUE.

X -5 2 3 4

Di 04 03 0,1 0,2

2. HaiitTu maTeMaTHuecKO€ OKWUJIAHHE€ W JIUCIEPCHI0 IO CBOMCTBAM YHCIOBBIX
XapaKTEPUCTHUK U HUCIIOJb3Ys pe3yJIbTaThl 3a0auu Ne 1.
a)Z=2X+3;0)U=3X-4

3) CaMOCTOATENBHOE BBIIOJIHEHUE TUIIOBOTO pacyeTa
1.lano pacnpeneneHre AUCKPETHOW  ciiyyahHOM BenuuwHbl X.  Haiitu
MaTEMaTUYECKOE OKUJIaHUE U CPeJIHEE KBAAPATUYHOE OTKIIOHEHUE.

B B
a a

p p

nu YUCJIOBBIC TAHHBIC u YUCJIOBBIC 1AHHBIC

a a

H H

T T

1] % |5 2 3 4 14 X; |2 5 6 8
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D; 04 03 0,1 0,2 D; 02 02 04 0,2
2 X; 0,2 0,5 0,6 0,8 15 X; 4 6 8 12
D 0,1 0,5 0,2 0,2 D; 03 01 03 0,3
3 X; -6 -2 1 4 16 X; 4 6 9
D; 0,1 03 04 0,2 D; 04 03 03
4 X; 0,2 0,5 0,6 17 X; 4 6 8 9
D; 0,5 04 0,1 D; 03 01 0,1 0,5
5 X; 8 -2 1 3 18 X; 3 6 7 9
D; 0,1 0,3 04 0,2 D; 03 02 01 04
6 X; 2001 3 5 19 X; 5 10 12 14
D; 0,1 0,3 04 0,2 D; 04 02 0,1 03
7 X; 32 3 5 20 X; 6 8 14
Di 03 04 0,1 0,2 12 02 04 04
8 X; 2 3 10 21 X; 1 3 4 5
Di 0,1 04 0, Di 04 03 0,1 0,2
9 X; 4 -1 2 3 22 X; 4 5 7 8
Di 0,3 0,1 04 0,2 Di 0,1 0,5 0,2 0,2
1 X; 3 2 3 5 23 X; 2 4 5 6
0 D; 0,3 04 0,1 0,2 D; 03 01 04 02
1 X; -6 -2 2 3 24 X; 2 4 8
1 Di 02 04 0,1 0,3 Di 01 04 05
1 X 2 5 6 25 X; -3 -1 3 5
2 D; 05 01 04 D; 04 03 0,1 0,2
1 X; -5 -3 I 3 26
3 D; 02 0,1 0,1 0,6
4) Utoru 3aHsTus
No Bun pabotel | bamibl ITonnuce
1. TEOpUs
2. THII. pacyeT
UTOT

[Tpaktuueckas pabora Ne 15. CocTaBneHue AUCKPETHOTO BapUAIIMOHHOTO Psijia.

[lens paboTHI:

XapaKTEPUCTUKH.

1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Iapax, B3auMOIIPOBEPKa)
e Uto M3yuaetr MaremMarnueckasi CTaTUCTUKA?

44

[TocTpoeHne MHOTOYTOJIbHUKA M TUCTOTPAMMBI PaCIIPEICIICHUS JaHHBIX.
dbopMupoBaTh yMEHUE CTPOUTH [JIi JIaHHOW BBIOOPKH €€
rpaduyecKyr0 JuarpamMmy, pacCUMTBHIBATh MO JAaHHOM BBIOOPKE €€ YHCIIOBBIE




KakoBbI criocoObI MpecTaBlIeHNUs JaHHBIX B MATEMaTUYECKOM CTaTUCTUKE?
UYro Takoe reHepasibHas COBOKYIIHOCTb?
Yro Takoe BHIOOpOYHAs COBOKYITHOCTh?
KakoBbl 00beMBI T€HEPAIBHOM U BHIOOPOYHON COBOKYITHOCTH?
UYro Takoe BapUallMOHHBINA U MHTEPBAJIbHBIE PSA/Ibl paclpeaeacHus?
Yro Takoe CTaTUCTUYECKOE paclpeneacHue?
Yto Takoe MOJIUTOH U TUCTOrpamMma’?
e KakoBBI OCHOBHBIE XapaKTEPUCTHKU BAPUAIMOHHOTO psia
2) Ilpumep TunoBoro pacuera: (Bceil rpyIoii, BMECTE C IPENno1aBaTeieM

Jlana BeIOOpKa (ITpoTOKOJI HaOM0AeHUH ), T1ie N — 00beM BEIOOPKH.

Hauano nepBoro unreppaia:0. [nuna uareppaina:

ITo BEIOOpKE

1. cocTaBUTH BapHAITMOHHBINA PSIT

2. BBIYUCITUTH OTHOCUTEIIBHBIC YaCTOTHI (YACTOCTH) U HAKOTIJICHHBIC YaCTOCTH
3. mocTpouTh rpaduKu BapUAIIMOHHOTO psijia (MOJUTOH U TUCTOTPAMMY)

4. COCTaBUTh SMITUPUICCKYIO (DYHKITHIO PACTIPEICICHUS

5. OCTPOUTH TpauK IMIUPUUECKON PYHKITUU pacTIpeIeTICHUs

6. BEIYHMCIIUTH YUCIIOBBIC XapaKTEPUCTUKU BAPUAITMOHHOTO psija:

1) cpennee apudmeTnyeckoe X
2) aucnepcnio S*

3) CTaHZAPTHOE OTKJIOHEHHUE &
4) mony Mo; meauany Me.

Breibopka A N = 82

{3 (32012 |4 3 (2 {1 (2 (2 (2|2 (3 |3 |1 |1 |13
21110 (1T {21 (41412 3|3 |55 |2 |1 ]2 |3 ]2 |3 |1
{01041 (1 /0 (2 1(2 |4 (2|1 |4 (3 ]01]2 01210
311

3) CaMOCTOATENBHOE BBIMOJIHEHUE TUIIOBOTO pacyera

Bribopka A1 N = 69

04205 |1|1]|3[02 2141312133014
3111512 101(2(2(3/2|2 2161213131
S5 (1312 ]12]0|2|1[1]3 2135|352 (5|21
2131413 1213|2|4(2

Boibopka A2 N = 66

317141614 2[4]6(5(3/2/9]|]0]5]6[7|7]3]1
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S| 5| 4| 2] 6/ 2| 1| 5 3| 3 1 5 6
3| 4| 3] 7| 4] 5| 6] 7| 5| 7 4 6] 6
5| 5| 7] 6] 6| 1

Breibopka A3 N =82
1(3(3(2(]0(2(4|3]2]12]2]2
21110 (1214|423 |3|5]5
1{0(1]0(4]1(1]0]22|4]|2]1
311
Bribopka A4 N =70
3 13 |1 0 (3 4 5 |4 4
513 |3 2 |3 4 5 6
514 |1 |3 6 1 4 11 |5 |6 |1
313 |3 |5 16 1 4
Beibopka A5 N =81
0|25 {10 8|6 (0|6 |0 |3 |5/0|1 |8 |7|6|0|7/|7
31316 |5|4 |56 |4 (4 |5|5|5|6 4|7 |7|71|7]|5]6
2133 [5|5(14/4(6|5|5|4]|6 4|56 |7 |11 2|2
316 (6 (444 |5|51|6 (22|21 |3 (4142|3640
Boibopka A6 N =73
411 (0 (76 3|7 (8|7 (47|87 |3]19|3|1]5 |10 |10
6 5|7 |6 (3|84 (3|8 4|68 |7 |8 |77 |74 |11 |10
6 |74 |40 5|44 8 |5|5|7|3 [8|5]|6 6|6 |10 |10
31517 |8 |5 |79 (8 (2|3 |6 9 |11
Breibopka A7 N = 64
2 12 (1 |3 14 |2 1 3 2 4 13 11 |4
014 (2 |3 |4 |3 1 3 4 2 |3
310 (|2 |1 ]2 13 0 6 4 2 1 (210
110 |0 |2
Bribopka A8 N = 80
8|14 14 |7 |5|5]|5]3 3 6 7 10 |10 |10
716 |8 |77 9|1 3141|744 |5]|41]9 |6 10 |10 |11
91516 |56 (4|7 |2|5|7 |6 |7 |3 |8 8|7 11 |10 |10
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Bribopka A14 N
66 |5 |6
71816 |9

41619 |2

10
10

11

9
3

3
8
4

8 |7 1414 |8

11

103 |9 |57 |6

10 |8 |7 |7 |7 |8

108 |8 |7 16 |9 |4

3

68 |2

= 64

Bribopka A15 N
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516 |2 |2 (3 (2 (2|5 (2 |5|5 (0|7 |10 0|0 |5 |3 |2
716 |3 |5 |3

Bribopka A22 N =65

2 /3|1 |6 |4 |6 |3 |3 311 (2 (4 (4 (4 (3]0 (3 |2 |4
2 13 (2 |3 1312|016 O 2|26 (20 2|4 |3 |15
310 (4 |4 (3|5 (3 (2|52 (0 (21|02 51|01 |3 |3 |2
02 (2 |2 15

Bri6opka A23 N = 66

1 (4 (3 |3 |1 |0 (4]0 (4 (3|2 |02 |2 |3 |3 |1 |0 |3 |3
312 |3 (3 (3|2 |51]6 |3 (2|52 |3 |4 |2 |3 |2 |2 |6 |2
o1 (2 (316 (2|1 (4 3 |3 |1 |54 (3|2 |11 |1 |6 |3
2 10 |2 |2 ]2 |3

Beibopka A24 N =76

7155 |[5|51]9(4 5|3 |8 |5|3 (8|3 |39 6 |1 |6 |11
81313 |6 (2|74 1|4 |3 |57 1416|529 5 |8 |6 |11
1 (7 |7 |4 (419 |7 |4 |3 |1]6|6 |4 |5 |45 5 |7 (8 |10
814 |2 |77 |51|916 |2 |7 |79 26 8 |11

Bribopka A25 N =94

210 |2 |6 (2 |3 |53 |8 |3 |6 (4|5 ]2 |6 |6 |5 |5 |8 |8
31513 |2 (4 |51|2 |1 |6 (9|7 6|7 |4 |5|6 |5 |6 |8 |3
6 |5 (5 |1 |7 |6 |4 |1 5|6 (4 7|2 |8 |8 |28 |2 |16
512 |3 |6 |3 (3|53 (3|7 |56 |6 |3 (4 6|7 4|6 |2
707 |1 |2 13 |6 |6 |3 |2 |6 |4 |2 |4 |8

3) Utoru 3anaTus

No Bun pabotet | bamibl IHoanuce

1. TEOpUs

2. THII. pacyeT

UTOT

Jluteparypa.

OcHoBHas uTeparypa:

Jlucuukun B. T. Martematuka B 3ajavyax ¢ peuieHusiMu: ydueOHoe mocobue / B T. T.
Jlucwukun, U. JI. Conoseituuk. 7-¢ u3zn., crep. — Cankr — [letepOypr: Jlans, 2020.-464 c.
OBC Jlaub.

JlomosTHUTETbHAS TUTEpaTypa:

Hanasa A. A. Maremaruka: YueOHuk / A.A. Jlamasa. - 3-e uzn. - M.: ®opym: HUIL]
MH®PA-M, 2021. - 544 c. ObC znanium
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