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IIPEIVICJIOBUE
C60pHI/IK 3aJ1a4 COJACPIKUT 3alaHUA U1 IPAKTUICCKUX pa60T, peaHa3HaYeHHbBIX I ooJtee
I‘JIy6OKOFO 1/13yqu1/151 JUCHUIIIIMHBI, CHUCTECMaTHU3allUl H SaerHJIeHI/ISI HOJIy‘-IeHHBIX 3HaHI/II71 158
MPaKTUYECKUX YMEHHH; YTIyOJICHUS W PACHIMPEHHUS TEOPETHYECCKUX W TMPAKTHYCCKUX 3HAHHM;
(dopMHpOBaHUS YMEHHMH HCIIONB30BaTh CIIEHUAIBHYIO, CIPAaBOYHYIO JUTEpaTypy, a TaKxKe
COACPKUT METOAUYECCKHUE YKa3aHHsA 110 BBIIOJIHCHUIO IIPEATIOKCHHBIX Sa,Z[aHI/Iﬁ U CIIMCOK
JII/ITepaTypBI, HGO6XOI[I/IMOI71 JUUIA I/I3y‘-IeHI/I$I JOUCIHHUIIIINHBI.
HUcnonp3oBanue JAHHOTI'O C60pHI/IKa 3a4a4d B y‘le6HOM IIponecce IO3BOJUT KaXIOMY
CTyl[eHTy OCBOUTH TeopeTI/IquKI/Iﬁ MaTepI/IaJI, 1aCcT BO3MOXXHOCTHb HpI/IMeHI/ITL HOJIy‘-IeHHBIe
3HaHHWA Ha IIPAKTHUKE.

VkazaHus K OIICHUBAHHIO IMPAaKTHICCKUX pa60T

OrneHuBaHue WHAMBUIYAIBHBIX 00pa30BaTENbHBIX JTOCTHXKEHUN 1O Pe3yJabTaTaM BBIMOJTHCHHUS
MPAKTUYECKUX PabOT MPOU3BOIUTCS B COOTBETCTBUU C YHUBEPCAIBbHOI 1IKaoi (Tabmuna).

KauecTBeHHas olieHKa WHANBUAYAIbHbBIX
[TpoueHT pe3ynbTaTUBHOCTH o
00pa3oBaTENbHBIX TOCTHKCHUI
(MpaBUIIBHBIX OTBETOB) »
Oasn (0OTMETKA) BepOaIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 — 89 4 XOpOIIO
70-79 3 YZAOBJIETBOPUTEIBLHO
menee 70 2 HEYJI0BJIETBOPUTEIIBHO




[TpakTrueckas pabota Ne 1. Beruncnenue npeaenos.

Lenp pa®oTel: popMUpOBaTH YMEHHE HCCIEA0BATh (YHKIIKIO HA HETIPEPHIBHOCTb,
YMEHUE BBIYUCIIATH MPEICIIbI.
Xoo pabomuwi

1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIPOBEPKA)

Yrto moHUMAIOT 1O ITpeAesioM (YHKIIMA Ha OECKOHEYHOCTH?

YTo MOHUMAIOT MO MPEeioM (PYHKIIMH B TOUKE?

Kakas ¢pyHKIHsI Ha3pIBa€TCsl HEPEPHIBHOM B TOUKE HA MPOMEKYTKe X?
Kakue apudmeTndeckne onepaiu MOXKHO BBITIONHATE HAJl TIpeneIamMu?
Kak BeIuMCINUTE TIpe/ies BO BHYTPEHHEH TOUKe 00J1acTH ONpeaeeHus 1000
DJIEMEHTapHON QYHKITHH?

Kaxkast ¢pyHkius Ha3piBaeTCs 0€CKOHEYHO MasIol (OECKOHEUHO OOJIbIIION) B
TOYKE Ha OECKOHEUHOCTH?

KakoBa B3anMOCBs3b MEXKTy OECKOHEUHO MaJIbIMU U OCCKOHEUHO
OO0JIBLIIUMU?

. 0
KakoBbl OCHOBHBIE TTPHEMBI PACKPBITHS HeompeaeaeHHocTel 0 - 00,00 — oo, p

29
[o'e]

2) Ilpumep TUMOBOrO pacyera: (BCEil IpyImnoii, BMECTE C IIPENoaBaTeIeM )

Boruucnuts npenensl GyHKIHM

2 2,2 2
x“—(m<+n“)-x+mmn . mx—m-x+n
2) lim,_,

1) limx_)g

m x-m nx?-nx+m-n

3) ii_)r(ralo(\/x2+m-x+n—\/x2—n-x+m)

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

3) caMOCTOSITENIbHOE BBIMIOJHEHUE TUIOBOTO pacyeTa (CaMOMpPOBEPKA MO ATAIOHY
pelieHus ).



1. Boruncnuth npeaensl GyHKInn

x2—(m?+n?®)x+mn

1) lim _n

m x-m

2) lim,_ o

mx?—mx+n

3 lim (Vx2 + mx + n —y/x2 — 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) Utoru 3aHsATUs
Ne Bun pabotel | basl pOCIIUCH
1. Teopus
2. THII. pACYET

nxZ-nx+m-n




[Ipaktuueckas padora Ne 2. UccnenoBanue GyHKIMUA HA HEMTPEPHIBHOCTb.

Lenb paboTeL: pOopMHPOBATH YMEHUE UCCIAEA0BATH (DYHKIIUIO HA HETIPEPHIBHOCTb.
XoJa paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA)
¢ YTo0 MOHUMAIOT MO/ NMpeAeToM PyHKINNA Ha OECKOHEYHOCTH ?
YTo MOHUMAIOT MO MPEeioM (PYHKIIHMH B TOUKeE?
Kakas ¢pyHK1Ms Ha3bIBaeTCs HENPEPHIBHOM B TOUKE HA POMEXKYTKE?
Kakyro Touky Ha3bIBalOT TOUKOM pa3pbiBa | pona?
Kakyro Touky Ha3bIBalOT TOUKOU pa3psiBa 2 poaa?
Kakyro TOUKy Ha3bIBAIOT TOYKON YCTPAHUMOI'O pa3phiBa?
B yem cyTh nccnenoBanus GyHKIMU Ha HEIPEPHIBHOCTD?
Yro Takoe acumnToTa rpaduka QyHKINN? KaKhe CyIIeCTBYIOT BUIbI
acuMnToT? Kak HAaTH BEpTUKAIbHBIE ACUMIITOTHI? HAKJIIOHHBIE ACUMIITOTHI?
2) Ilpumep TunoBOroO pacyera: (BCeil rpymmnoii, BMECTE C IPENOJaBaTEIEM )
1. UccnenoBaTh GyHKIMIO HA HEIPEPBIBHOCTh B Toukax 1,2. Onpenenutsb
XapakTep pa3pblBOB (PYHKILMHU, €CJIM OHU CyLIECTBYIOT. [locTpouts rpadux
x—2,x <0,
ynkuun. f(x) ={(x —1)%,0 < x < 2,
—x+ 3,x = 2.
2. UccnenoBaTh GyHKIHIO HA HEMPEPBIBHOCTh. ONPEAEIUTh XapakTep pa3pblBOB
(GyHKUIHH, €CIU OHU CylIecTBYIOT. HaiiTn acuMnToThl rpaduka QyHKIUY.

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

2x2+7x 4’

3) caMOCTOSITENIBHOE BBINOJHEHHE TUIIOBOTO pacuera (CaMOoNpoBeEpPKa M0 ATAJIOHY
peLIeHUs).

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

x+aecmnx <0,
Bapuantel NeNe 1-12: f(x) ={(x + a)?, ecmn 0 < x < b,
—x + a,ecaux > b.

—x+a,eciux <0,
Bapuantsl NeNe 13-25: f(x) ={(x + a)?,ecin 0 < x < b,
x + a,ecau x > 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 HEMPEPBIBHOCTh. ONPEACTIUTh XapaKTep
pa3phIBOB QYHKIIMH, €CITH OHU CYIIECTBYIOT. HaliTi acuMnToThl rpaduka
(GyHKUIUU.
Bapuantsr NoNe 1-12:
D f(x) = %, TJIe X1 -MCHBIINI KOPEHb KBaJPATHOTO TPEXUICHA
A1
ax? + bx + c;
2) f(x) = ﬁ, TJIe X, -MCHBIIIHI KOPEHb KBAJAPATHOTO TPEXUIICHA
ax®+ bx + c.
Bapuantsr NoNe 13-25:
ax?+bx+c
D f(x) = ok, TR OOJIBIIMI KOPEHb KBAIPATHOTO TPEXWICHA
ax? + bx + c;
2) f(x) = %, rIIe X1 - OOJBIINN KOPEHb KBAJIPATHOTO TPEXUICHA
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 Bun pabotbl bamsl pocCuCh
1. Teopusl
2. THUI. pacyeT
UTOT

[Ipaktuueckas padora Ne 3. TuddepenuupoBanue CioxHON QyHKITUH.
[ens padoTsi: [IpoBepuTh Ha MPAKTUKE 3HAHUE MMOHSATHS TPOU3BOAHON (DYHKITHNH,
npaBui u popmyn quddepenuupoanuss. DopMupoBaTh yMeHHE TU(PEpeHIIMPOBATH
CJIIOXKHYIO (QYHKIIHIO.

Xoj paboThl
1) [ToBTOpEHME TCOPETUUCCKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)
e 1.Yt0 Ha3bIBalOT POM3BOIHOM QyHKIMK Y = f(x) B maHHOU

TOYKEX ) ?

e KakoB reoMeTpuuecKuii CMBICT IPOU3BOIHOM?

e B uem 3akmtouaeTcst GU3MUECKUN CMBICT TPOU3BOTHON?

e 4.Yr10 Ha3pIBAIOT NPOU3BOAHON BTOPOTO MOPAJIKA U KAKOB €€
bu3nueckuil cmpica?

e Kax HaliTH TPOM3BOIHYIO CIOKHON (HYyHKIIMH?

2) Ilpumep TUNOBOrO pacuera: (Bce rpymnmoi, BMeCTe C MPerno1aBaTesiem)
HaiiTu npou3BoaHbIe cneayomux (pyHKINA:

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

3_342
1) a)y = G§X —3x"+4 Py

3) caMOCTOSITENIbHOE BBIIIOJHEHHE TUIIOBOTO pacyeTa (CaMONpoBepKa IO ITAIIOHY
pelieHus).
Haiitu mpou3BoaHbIE CIENAYIOIUX PYHKIIUMA:

9



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

B) f(x) = log, i/sin(x3 —kx2 + m)

Bapuanr | a k 1 m | Bapuanr| 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 Bung paGoTsr bannbr pOCIHCH

1. TEOPUS

2. THII. PACUET

UTOT

[TpakTuueckas padota Ne 4. IToctpoenue rpadhukoB GyHKITUH.

Hens paboOTHI:
MPOU3BOJAHON U CTPOUTH IpauKu QyHKIIMIA.

(dbopMUpOBaTH

YMCHHUE HCCICO0BATDH

10

byHKIIMHU
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Xom paboThI:
1) [ToBTOpEHNE TEOPETHUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA)

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

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

e Kak HaliTh Hambonbplllee M HAUMEHbIIEE 3HAYCHHS (DYHKIUM HA JTaHHOM
oTpe3ke?

e Kak 1o 3HaKy BTOpOI NPOU3BOAHONW ONPENEISAIOTCS BBITYKIOCTh U BOTHYTOCTb
KpUBOM?

e UYT0 Ha3bIBAIOT TOUKOM Mepernda U KakoB MPU3HAK €€ CYIIeCTBOBAHUS?

e Kakoif cxemMoll pEeKOMEHIYyeTCsi TOJb30BaThCA MpPH MOCTPOCHUM TIpaduka
byHKIUIN?

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

1. HccnemoBarb (yHKUMIO Ha DSKCTPEMYM, HaWTH TOYKH Ieperuoa,
ACUMIITOTHI U IOCTPOUTH TpaduK.

a)y=x>+3x>+4 6)f(x)= P
3) CamocrosiTenbHOE BBIIIOJHEHUE THUIIOBOTO pacuera (caMOIpOBEpKa 10
ATAJIOHY PEIICHUS).

1. UccnenoBaTh GyHKIMIO HA SKCTPEMYM, HAWTH TOYKH Mepernda, aCUMITOTHI U

MOCTPOUTH TpaduK.

Da)y=x3-3x*+4
0) f(x) = 57—

1 1
2) a) y=—x"—x>—3x+—;
) a)y 3 3

x2—1_
3x-5’

0) f(x)=

3) a) y:§x3_7€2—3x+%; 4)a) y=x’—6x"+9x-3;

x+2
-1’

x2_1' 6)f()_

0) f(x)=

1

5)a) y=x"+9x" +24x+12; 6)a)y:§w3+%x2—2x—§;

1+x
0) f(x)= ¥
ATy 0) fv="—-;
7)a)y=x-3x +2 8)a)y=x4—2x2—3
6) f(0) = = 6) f(x)= =

11



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

10)a) y=3x - x*

_ x*-4 %2
0) f(x) = 0) f(x) = 55
11) a)y=x-3x 12)a)y=-§x3+x2+3x-§
2
0) f(x) = — _ X
Pxt2 0)f() = 15
13)a)y=-=x>-2x>+2x + = 14) a) y=- x+6x"- 9x+3
3 2 3 5
xX“—1
6) f(x) =" 0) fO) =
15) a) y= 2x>+3x"- 1 16) a) y= - 2x°-3x"+1
x%—4 x%-1
0) f(x) = — 0) f(x) = —;
17)a) y = - x +3x-1 18) a)y=-x-3x"+4
x%—4 x?
0) f(x) = 0) () = 33
19) a)y= x-3x°+6 20) a) y=2x+3x°+2
x2 _ x2+2
0) f(x) = -— 0)f(x) = =
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—x>2 _ 9—x2
0) f(x) = —, 0)f(x) = 5
25) a)y=-x+3x-5
1—x
0) f(x) = —

2. Haiitn nHamboibllice W HaWMMEHBIIIEE Ha OTPE3KE

f(x) =ax®+bx?+cx+d

[m; n] 3Hayenust QyHKIMH

Bapuant a b c d m n
1,25 -1 9 48 5 -3 10
2,24 1 -18 105 -35 4 8

12



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 3aHsTUA

No Bun pa6oter | bambr IHoanuce
1. TEOpUs

2. THII. pACYET

UTOT

[Ipaktuueckas pabora Ne 5. Penienre nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
MIPOU3BOJHOM.

Hens 3ansaTtus: (opMUpOBATH yMEHUE pellaThb MNPUKIAJHBIE 3aJadd C

TMOMOIIBIO MPOU3BOJHOU
XoJ paboThI:
1) IToBTOpEeHUE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)

B 4eMm cocTOUT reoMeTpuYECKUil CMBICH POU3BOJHOMN?

B ueMm cocTout pusuvecKkuii CMbICI MPOU3BOIHOM?

Kak ¢ mnomompio TmiepBOM MTPOM3BOJHOM HCCIAEAOBATH (PYHKIMIO Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI?

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

Kak wnaiiTu HauOonblllee W HaWMEHbIIEEe 3HAYCHHUS (PYHKIMH HAa JaHHOM
OoTpe3ke?

2) Ilpumep TunoBoro pacuera: (BCel rpynmnoi, BMECTE C MpenogaBaTesieM)

13



1. 3aBUCUMOCTH IMyTh OT BPCMCHH IIPpH HpHMOHI/IHeﬁHOM JABMXXCHHUUN 34dJlaHa
YpaBHEHHUEM
S(t) = at3 + bt? + ct+d
HaﬁTH MaKCI/IMaJ'II)HYIO CKOpOCTB JIBH)KXCHUA TCJIa U MOMCHT BpeMeHI/I, KOorga OHa
OyJleT TOCTUTHYTA.

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

[m; n] 3Hauenms QyHKIWH

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. 3aBucuMOCT, TYTH OT BPEMEHH NpPU MNPSIMOJIMHEHHOM JBIDKEHHH 3a/laHa
ypaBHEHHEM
St =at3+bt?> +ct+d
Haiitn MakcumManbHyIO0 CKOPOCTh JABIKEHUS TeJla U MOMEHT BPEMEHH, KOT/la 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 |6 |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 10
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

13

-1
6 2 2 3
-1
3

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

Bapuant 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 3aHaTUs

No Bunx paGotbt bauer pOCIIUCH

1. TEOpUs

2. THII. paCYET
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[Ipaktuueckas pabora Ne 6. HaxoxieHrne Heonpe1eJIeHHBIX HHTErPaIOB METOJIOM

HCTIOCPCACTBCHHOTO MHTCTPUPOBAHUA U MCTOAOM ITOACTAHOBKH.

Llens 3anatus: GoOpMUPOBATh YMEHUE BBIYUCISATH HEONIPEACICHHBIN HHTETPal.
Xox paboThl:
1) IloBTOpEeHHE TEOPETUUECKUX OCHOB (B Mapax, B3aHMOIPOBEPKa)

B 4eM cocTouT cMbICT OTiepaliuu UHTETPUPOBAHUSA?

Kakass ¢Qynkuus Ha3piBaeTcsi MepBOOOpa3HON i1 JaHHOW (YHKIIMM Ha
3aJIaHHOM IIpoMeKyTKe? (mpumep)

B 1em cocTouT 0CHOBHOE CBOMCTBO MEPBOOOPA3HOM?

UTto Ha3bIBaIOT HEOIPEIEICHHBIM UHTETPATIOM?

Kak w3  dopmyn  aguddepenuupoBanus  HOAy4aroT  (HOPMYIIBI
WUHTErpUpPOBaHUSA?

Yemy paBeH unTerpai ot quddepennnana HEKOTOpoil GpyHKIUN?

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

Kak npoBepuTh, IpaBUIBHO JIM HAWIEH HHTErpa1?

B 4eM coCTOMT METOJ MOACTAHOBKM MPHU HAXOXACHUM HEOIPEIEIEHHOrO
uHTerpana? (mpumep).

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

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

3)f(m-x™"t—n) - (x™—n-x+5)™"dx

4) [xm-sinG™ +mydx 5) [ dx

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

A

3 4 b 7 3 B 9 6

3) caMOCTOSITENIbHOE BBIMOJHEHUE TUIIOBOTIO pacyera (CaMOIpoBEpKa MO ATATOHY
pEIICHHUS).
3ananue. Halitn HeonmpeaeneHHbI MHTETpal.

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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BapuanTt 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 pabotel bamsl pocnuch
1. TEOpUs

2. THII. pACYET

UTOT

[Ipaktruueckast pabota Ne 7. Beruucienue ¢ moMoIibio onpeeieHHOro MHTerpaia
IO TUIOCKOUW (PUTYPHI U TTyTH, IPOUIEHHOTO TEJIOM.
[lenp 3ansTHUSA: (POPMUPOBATH yYMEHHE BBIYHCIATH OIPEACICHHBIN WHTErpal H
MIPUMEHSITh €r0 JIJIsl PEIICHUs MPUKIAIHBIX 3a/1a4.
XoJ paboTHI:
1) IToBTOpEHUE TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e Uro Takoe onpeaeacHHbIN uHTErpai ot GpyHkiuu y = f(x) mo otpesky [a; b]?
e B yem cOCTOUT reoOMeTpUUECKU CMBICIT ONPEICICHHOTO UHTErpasia?
e B yem cocTouT GU3HUUECKUIN CMBICI OMPEACICHHOTO HHTErpaia?
e C moMoIIbI0 KaKo¥ (pOPMYJIBI BEIYUCIISIOT OMPEACIICHHBIN HHTErpa?
e KakoBbl OCHOBHBIE CBOICTBA OMPEAECICHHOTO UHTErpaia?
e KakoBa cxema pemieHus 3a/Jadyd Ha BBIYUCIEHHE IUIOWAMU (UIYpPHI C
MTOMOIIIBIO OTIPEJICTICHHOTO UHTerpaia? (mpumep)
17




e KakoBa cxeMa pelmieHus (PU3UYECKUX 33Jad C TMOMOIIBI0 OIMpPeNeICHHOrO
uHTerpana? (mpumep)
2) Ilpumep TMHOBOTO pacuera: (BCel rpynmoi, BMECTE C IIPEno1aBaTeaeM)
1. BeraucnuTs miomaab GUrypsl, OrpaHU4€HHON THHUSMU
a)y=1+x%,y=0 6) y=x"+6x 19, y=3x+9
2. CKOpOCTh TOYKH, BHKYIICHCS MPSIMOJHMHEHHO, 3a1aHa ypaBHeHueM  V(t) =
at?> + bt + c. BelumcnuTe myTh, NPOWHJEHHBIA TOYKOH 3a mepBble d CeKyHI OT
HayaJla JBHKCHUS.
Bapuanr |[a| b | ¢ |d

A 3114(-10|2

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

3) caMOCTOSITENIBHOE BBIIIOJHEHUE THUIIOBOIO pacdera (CaMOIpPOBEpPKa IO ITAJIOHY
pELICHMUS).
1. Berancnuts 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= xz—l, 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

18




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

2. CkopoCTh TOUKH, IBHKYIICHCS TPAMOJHMHEIHO, 3aaHa 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 314117 |2
3 9 1-10| -7 |3 16 6| -84 |4
4 12 -8 | 3 |2 17 91 2 |-5]|2
5 15(-421-12|5 18 12 -41-9 |3
6 18| 4| -8 |2 19 15/-14| 6 |2
7 21[-141-30| 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 |3 24 91 -6 -10]3
12 15/ -8 |10 |2 25 12-20|-11 | 4
13 3 1-12]120 |4

4) Utoru 3aHsTUA

Ne Bug paGoTsr bamer pOCINCH
1. TeOpusl

2. THIIL. pacyeT

HUTOT

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

[ens paboTel: hopMHUPOBATH HABBIKKM BBIMOJIHEHUS ACHCTBUN HAJ] KOMIUIEKCHBIMU
YucliaMHi B alredpanyeckod (opme 3amucu, NEepPeBOUTh KOMIUICKCHBIE YUCia W3
0JIHOM (hOPMBI 3aMHUCH B JIPYTYIO.

XoJ paboThl

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

Yrto takoe MHUMasa eauHnIa? Kak BBIUMCISAIOT CTEIIEHW MHUMOW €IWHUIIGI?
(mpumep).
Kakoe yucio Ha3bIBaeTCsi KOMILIEKCHBIM?
Kakne KOMIUIEKCHBIE YMCla HA3bIBAIOTCSY YKWCTO MHUMBIMHU, PaBHBIMH,
CONPSKEHHBIMU?
Kak reoMeTpudecku n300pakaroTcsi KOMIUIEKCHBIE ynciia’?
Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHUCIIO B alireopandeckon popme?
19




e Kak BBINOIHAIOTCS CIOKEHUE , BBIMUTAHUE ,yMHOXEHHE KOMIUIEKCHBIX YHCEN
B anreOpandeckoi popme? (mpumep).

e Kak BBHIMOJHICTCS JENICHUE KOMIUIGKCHBIX 4YHCel B anreOpandeckoi
dbopme?(ipumep)

e UYro Ha3pIBacTCS MOIYJEM U apryMEHTOM KOMILUIEKCHOTO yucia? 3amuiinuTe
dbopMyIIbI 17151 MOIYJISl M apryMEHTa KOMIUIEKCHOTO YHCIIa.

e Kak 3anuchIBaeTCsl KOMIUIEKCHOE YHCIIO B TPUTOHOMETpUYECKOH popme?

e Kak 3anmcpIiBaeTCsl KOMIUIEKCHOE YHCIIO B TTOKazaTeabHOU hopme?

e Kak BBIMIOJIHUTE MEpexo] OT anredpandeckoil (opMbl KOMIJIEKCHOTO YHCIIa
K TPUTOHOMETPUYECKON? K TIOKA3aTeIbHOM?

e Kak BBINOTHUTH MEPEXOJ OT TPUTOHOMETPHUUECKOH (POPMBI KOMILIEKCHOTO
qrcia K anredpandeckoii? OT moka3aTeNIbHOM K anreOpandeckoi?

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

1. Borumcimte 1276; {90; 7651, 94861

2. BemosHUTh AecTBUS B anrebpandeckoit popme 3arnucu:

a) T 6) (6-)(2+50);  B) (7-20)-(4+3).

3. 3anucarh KOMILIEKCHOE YHCJIO B TPUTOHOMETPUYECKOM hopMme:

a)z, =7 — 7iv3 )z, = -S43 B)zy =3

)
4. 3anucaTh KOMIUIEKCHOE YUCJIO B TIOKa3aTeabHOM (hopme:

a)z; = —5—5i 6)z, = —V3 —i B)Z3 = —3i
5. 3anucath KOMILIEKCHOE YHCIIO B aJiredpandeckoir popme:

3mi

a)z = 4(cos4?ﬂ + isin%ﬂ) 0)z=>5e+

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

Bapuant | Berunciure | BeimosnHure N3o6pa3zute 3anumure Zz B
JEUCTBUS T€OMETPUYECKH | TPUTOHOMETPHUUECKON U
a)z; + nokaszareibHou hopme
Z2;0)zy —
Z3;B)Zy
2, T)2y + 7y,

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

2 {78533 Z1=2- z1=2-44 23=\/3-i;
4i;z, =5+1

3 j34962 Z1=3- z1=3-51; Z3=3
5,2z, =2+1

4 45675 | z,=4- Z1=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 7,=- Z1=-24 Z3=-51;
24;75, =9 —
31

7 (78910 [ 7 264 7, = z,=64; gL
4-5i C 2

2 89103 [ 72104, 2, = | 2,=10d z=i_ By
8 — 74 i

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

10 j23765 2,=84; 2, = Z1=81 Z3=1-1;
1—-614

11 ;72318 7,=- Z,=-2424 Z3=-1+14;
2424; 2, = 34

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

13 ;24600 7,=- Z,=-4+54; Z3=-2-24;
4454, 2z, = 74

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

15 ;853 Z,=6+1; Z, Z1=6+1 z3=—\/§-/i;
51

16 ;534 2,=1- z,1=1-24; z3=-71
21;7, = 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 zy=4;2, =7 + | zy=i Z3=-51;
31

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

21 3139 | zy=—4i;z, = | z;=—4d zZ3=-144;
31

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

2 2

73 ;75401 z,=2- z,=2-74; _V2 + E,L
71,2, =1 — i ?
21
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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 3anaTus

No Bun paboter | bamisr [Tonnuce
1. TEOpHUS

2. THII. pacyeT

UTOT

[Ipaktrueckas padora Ne 9. BeinonHenne apudMeTHuecKuX onepamuii Ha

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

ens pabGoTel: (GOopMUPOBATH HABBHIKM BBIMOTHEHHUS apU(PMETUUYECKUX OIleparui
HaJl MaTPUIIAaMHU ¥ HABBIKU BBIYMCIICHUS OTIPEICIIUTEIICH.

XoJ paboThl

1) IToBTOpEHNE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA)

UTo Ha3BIBAIOT MATPUILIEH?

Kakne maTpu1pl HA3bIBaIOTCS MPSMOYTOJIBHBIMH? KBAAPATHBIMU?

Kakue MaTpuIlbl Ha3bIBAKOTCS PABHBIMU?

UTo Ha3BIBAIOT TJIABHOM AMArOHAJIbIO MATPHUILIBI?

Kakass kBajmpaTHas Marpula Has3bIBa€TCsl JWArOHAJIBHOM? HYyJIEBOM?
€AUHUYHON? TPAaHCIOHUPOBAHHOM? TPEYTOJIBHOM? CTYNIEHYaTOM?

Kakue mnpeoOpa3zoBaHus MAaTpullbl Ha3bIBalOTCS 3JeMeHTapHbIMU? Kak
MPUBECTU MATPUILY K CTyIIEHYaTOMY BUIY? (TIpUMeEp)

Yro Ha3bIBalOT cymMMoO#l MmaTpuil? B yem cocTouT 00s13aTenbHOE YCIOBUE
CyILECTBOBaHMSI CymMMmbl maTpull? Kakumu cBoicTBaMHu oOJafgaeT cymma
Matpui? (mpumep)

YTo Ha3bIBAIOT MPOU3BEACHUEM MAaTPHUILIbI HA YUCIIO? (IpUMED)

Uto Ha3pIBalOT Mpou3BeAcHUEM AByX matpull? Kak HailTu mpou3BeneHue
nByx Matpuil? B yem cocTouT o00s3aTelbHOE YCIOBUE CYILECTBOBAHUS
npousBeaeHuss Marpun?  Kakumu cBolicTBaMu 00J1alaeT MPOU3BEICHUE
Matpuil? (mpumep)

UTo Ha3bIBAIOT OIpPEACIUTENEM KBAJAPAaTHON MAaTpHLbI? ONpPEAEIUTEIEM
BTOPOI0 MOpsiAKa? ONpeAeNUTENeM TpeThero nopsaka? Kakumu cBolicTBaMH
o0JiaaeT onpeacIuTeNb?
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e B ueM cOCTOMT METON TPEYrOJIBHUKOB ISl BBIYUCICHUS OIPEACIUTENS
TpeTbero nopsaka’? (mpumep)

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

e B uem cocTouT MeTOA pa3NoKEHUs MO BJIEMEHTaM CTPOKH (cTondia) st
BBEIYHCIICHUSI OTPEACIIUTENISI TPEThEro TMOpsiAKa?  BBICHIETO TOpsaKa?
(pumep)

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

o 3 7 4 1 0 2 4 2 1
BreimoasuTh ACUCTBUA Hal MAaTPHULIAMU 4 = , B = ,C = .
1 5 2 6 4 3 7 35

A+B-C;
3A+2C-6B
BBIYUCIHTE MPOU3BEICHUE MATPHIL;

1 4 35
(3 7] (6 9]

-1 4 2 2 6 -3
A=3 5 1 [ ;B=|1 7 -1j
2 1 -1 30 2

3. BrinmonnuTe neicTBUSA HAJl MATPULIAMMU:

3 21
1 2 3
1 4 -1 2 1 4 0 1 0 4
. - 3 4 2
3 -1 5 3)|-71 3 2 -3 5§
-2 50
4 1 2
4. Beruuciaure onpeaenuTellb
-3 =2 1 2 -1 1 2 3 2 3 11 5
1)|3 _1| 212 2 3 Dy 4 9 Hlh 1 5 2
3 0 1 | 8 27 339 5
21 3 2
5. IlpuBeaute mMaTpuily A K CTYNIEHYaTOMY BUJly C IOMOIIBIO 3JIEMEHTAPHBIX
npeodpa3oBaHUMA
2 6 -3
A=11 7 -1
3 0 2

3) caMOCTOSITeNIbHOE BBINIOJHEHHWE TUIIOBOTO pacuera (caMompoBepKa MO 3TAJIOHY
penieHus).

1.1 Beruucnure onpeaenuTens 3 NOPSAAKA, UCIOJIb3YsI METO TPEYTOJIBHUKOB H
METOJ Pa3I0KEHUS 10 JIEMEHTaM CTPOKH (CTOJI011a).

1.2 ITpuBeauTe MaTpuUIly K CTyIIEHYaTOMY BUAY C TOMOILBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHuUM.
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1.3 BoinonHute neidcTBUS HAJl MaTPULIAMU.

Bapuant Ne 1

-1

1
4 -3 1 -2
-1 0 2 1
-2 4 2 7

1.2. {

3
9
1 8 27

13 {

J

3
1 2 4
0 |-
0131
-4
BapuanTt Ne 2

1
5
1

1

1 5 3
2 -1 01
2 0 1 3

I

<t e

¢ AN \o

N\
o
S N —
en
- e o M
'
— o
- e an)
<
<+ e W
- A S
NG, aa)
+
- N\
<+ = ] Qe
S - S e
1251_AZ
A~
n <
-
o
-
a en

0
1
-1

4
3

2
5
-4 2
1

2

-1

J

o =
- e
~ —
a o
N—
N\
2%0
N - A
N—
+
.\
- N~
<+ =
411
- e en
N——
}
< < <
N -
- en
N—e
™
o

24



Bapuant Ne 4

Bapuant Ne 5
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Bapuant Ne 7
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Bapuant Ne 10
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Bapuant Ne 16
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Bapuant Ne 17
_" 1 -1 2 4
-1 172.14 0 4 9
” 31 2 5
1 3 -2 -3
2 -2 3
3
0O 1 -1 2 3 -1 0
. + 3
-1 2 3 -5 4 1 1 1
0 4

29

).

W O = N



Bapuant Ne 18

<t N A

-5
-1
5

5 1

0 S5

18.1.

-5 1
18.3.(

7 5 12

1
-5 0 2

7
1

3 41
-1 1 0
-2 01

Bapuant Ne 19

-6

6 1
9.1 ¢ _y

-2 -1 2 3

3

-6

6 1

Bapuant Ne 20

-1 2 0
1

2
0

20.2. {

—4
-1
4

4 1

-1 4 3 0
-2 7 51 3
-1 21 8 0

0 4
-4 1
20.3. [

20.1.

_ZJ{

1
3
-1

{

1
3
4
6

-2
-1

_1)

1
0

6 5 -3 2 1)
1 -1 -3 4
0 1 5 -1

0
-1

30



Bapuant Ne 21

5J.11_A
v
Vo
= 7
:_JZ
) v
-
I N v
- N S \O |
- —~
345B035415
—
1124_A__.137_~0
N T R N S —
N— _/
N 7 N\
N Q]
N
<
S A
as_v‘l_.3 AIA‘_I_A
- e w ]_.1
o
30_ o o
— e
— —
IS e\

Bapuant Ne 22

.\
n I o~ e
N n o
32<_u1
o = I~
- o o
| I I I |
N
o

2

(@\l

1 2
-2 -1
1 -2

-2
0
2

22.1.

~
RO
a <
—
=
N—————
N\
A__.12
n T o Q
N—— Ql
_ Z,
~ =
2311_.2 =
~
o
v— =
71_.30?_.
N\
T e
L — |
4%1
—

31



2 3 4
4 9 16
8 27 64

23.1.

3 4 5
9 16 25
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4) Utoru 3aHaTUS
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5
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Ne Bun pa6otsr | bamst pocnuch
1. Teopusl

2. THIIL. pacyeT

UTOT

[Ipaktuueckas padora Ne 10. Pemienue cuctemM JIMHEHHBIX YPaBHEHUM.

Ilens paboThl: GOpMHPOBATH HABBIKA PEIICHUS CHUCTEM YPaBHEHUU METOJIOM
Kpamepa u metomom ["aycca.
Xoj paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIPOBEPKA)
e YTo Ha3BIBAIOT 3JIEMEHTAPHOU CUCTEMOM JIMHEHMHBIX alreOpandecKux
ypaBHeHu# (CJIAY)?
e Uro Ha3pBaKOT pemeHueM sneMenTapaon CJIAY?
e YTo Ha3BIBAIOT OCHOBHOM MaTpHUIICH, paCIIMPEHHON MaTPUIIEH, CTOJIOIIOM
CBOOO/IHBIX WIEHOB, CTOJIOIIOM HEU3BECTHBIX eMeHTapHoi CIIAY?
e KakoBbl ocHOBHBbIE MeTOIbI pemieHust CJIAY?
e B uem cyts MmeTonia Kpamepa miis pemennst CJIAY? (mpumep)
e B uem cyts meTona ["aycca mis pemenus CJIAY? (mpumep)
2) Ilpumep TMIOBOTO pacyeTa: (BCel rpyImmoi, BMECTE C MPEMNOJABATEIIEM )
1. Pemmute CJIAY: a) meTtonom Kpamepa 6) metosiom ["aycca
kx +ly + mz = n,
px+qy +rz =s,

tx + fy + gz = h.
Bappanr | k | 1 |m | n | p | q | r | 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) camMOCTOSITeNIbHOE BBINIOJIHEHUE THUIIOBOTO pacdera (CamMOIpoBEpKa IO 3TAJIOHY
peuieHus).

1. ana cuctema JUHEWHbIX ypaBHeHu. Pemute ee 1) metonom Kpamepa; 2)
MeTonoM ["aycca.

2x; +xy +3x3 =17, 2x; —xy +2x53 =3,
2.1 2x; +3x, + x5 =1, 1.2 X+ Xy +2x5 =4,
3x; +2x, +x3 =6 4x, +x, +4xy =-3;
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1.3

1.5

1.7

1.9

1.11

1.13

1.15

1.17

1.19

1.21

1.23

3%, —xy +x3 =12,
X +2x, +4x53 =6,
Sx;+xy +2x3 =3;

3x; —2x, +4x5 =12,

4x, +x, —=3x3 =9,
.xl +.)C2_.X3 :_2,

2x; +3xy +4x; =12,
7x; —5xy +3x5 =-33,
4x, + x3=-T7,

3x; —2xy +4x; =21,
3x, +4x, —2x3 =09,

2x;— x, — x3=10;

4x,+ x, +4x5 =19,
2x; = x, +2x3 =11,
X1+ Xy +2x;3=8;

2x; — x5 +2x3 =8,
X+ Xy +2x3 =11,

2x;— x5, —=3x3=0,
X +5x, + x3=-3;

3x+ Xy + x3 =4,
—3x1 +5x2 +6X3 = 36,
X, —4xy —2x;3 =-19;

3x,— x4+ x3=9,
Sx; 4+ xp +2x5 =11,
X +2x, +4x; =19;

2% +3 x5+ x5 =12,
2x; + x, +3x3 =16,

3x; +2x, + x3=8;

4) Utoru 3aHsTU

2x; = xy +3x3 =4,
14 X +3x, —x3 =11,

Xp = 2xy +2x3 =7

8x; +3x, —6x3 =4,
1.6 X+ Xy —2x3 =2,

2x) +3x, +4x5 =33,
1.8{7x, -5x, =24,

X, +4x, —x3 =6,
1.10 5x, +4x; =20,
3x; —2xy +5x3 = -22;

3x; —2x, =5x5 =5,
1.12:2x +3x, —4x, =12,

X, —2xy +3x3 =-1;

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

2x;,— x5, —3x3=-9,
1.16 X +5x, + x3 =20,

—3x; +5 x5 +6x3 =8,
118! 3x,+ x,+ Xy =4,

x,— 4x, =2x3 =-9;

3% — Xy + x3 =-11,
1.20 Sx;+ X, +2x53 =8,

X, +2x, +4x5 =16;

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

X, —2xy +3x3 =14,
1.24 2x; +3x, —4x; =-16,
3x; —2x, —5x3 =—§;

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

Bua pabotel

bamsl pocnuch

Teopust
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2. THIL. pacyer

uTor

IIpaktrueckas padora Ne 11. BeinmosiHeHHe oneparyii Hai MHOXKECTBAMU.
[enb paboTel: popMHUpOBaTH YMEHUE BBINOIHITH ONIEPALlMU HaJl MHOKECTBAMHU.
XoJ paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKA).

e Yro Ha3pIBalOT OOBEIMHEHHEM, IIEPECEUCHUEM, PA3HOCTHIO JBYX MHOXKECTB,
JIONIOJIHEHUEM MHOKeCTBa A 0 MHOkecTBa B?

e UYrOo Ha3bIBAIOT  YHUBEPCAJIbHBIM M JJisi JAHHOM CHCTEMbl MHOECTB?
[TpuBeauTe mpuMepsI.

o Vkaxure nuarpammbl Jiepa- Benna i oObeAMHEHUS MHOXKECTB A U B,
MIEPECEUCHUsS] MHOKECTB A U B, pa3HOCTU MHOXKECTB B U A, JONOJHEHUS
MHOXECTBa A 10 MHOXECTBA B.

2) Ilpumep TUMoBOro pacueTa: (BCcel 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 MHOKecTBO D ¢ momorsto kpyros Ditiepa. D = (A N B) U ( AN
©

3. W3BecTHO, UTO U3 B YYEHHUKOB CIIOPTOM YBJIEKAIOTCS @ YUCHUKOB,
IpPOrpaMMHUpPOBaHKUEM b, MAaTEMATUKOM ¢, CHOPTOM M MPOTpaMMHUPOBaHUEM d,
CIIOPTOM M MaTEMaTUKOH e, MPOrpaMMHUPOBAHUEM U MaTEMATUKOM f , CIOPTOM,
MaTeMaTUKOW U MPOTPaMMUPOBAHUEM g YUEHUKOB. CKOJIBKO YUEHHKOB
YBJIEKAETCS TOJIBKO MporpamMmupoBanueM? CKOJIBKO YYEHUKOB yBJIEKACTCS
TOJIbKO MareMaTUKoW? CKOJIbKO YYEHUKOB HUYEM HE yBIIEKaeTCs?

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

3) caMOCTOSTENBHOE BBIMOJIHEHUE TUIIOBOIO pacyera (CaMOIpOBEpKa MO 3TATIOHY
pEIICHMUS).

1. Haimu A U B, A n B, A \ B, ,A+B, Becmm U =
{031’29394353697787a’b’C3d3n3m’k’f3X3y}

Ne MHuoxecTtBO 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}
1. {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,d,4} {a,b,4,5,7}

3. U306pa3uth MHOXECTBO D ¢ MOMOIIbI0 KpyroB Jitiepa.

MuoxectBo D

(A nB)uUC
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(ANnB)uU C
3.
(AuB)nC
4,
(AUB)N C
5.
(AnB)uC
6.
(AnB)uUC
7. B
(Au B)nC
8.
(AUB)NC
9.
ANnB)UANCO)
10.
AuB)N(AUCO)
11.
(ANB)U( ANC)
12.
(AnB)uC
13.
(A " B)uUC
14.
(ANnB)uU C
15.
(AuB)nC
16.
(AUB)N C
17.
(AnB)uC
18.
(AmB)uC
19.
(AU B)nC
20.
(AUB)NC
21.
ANB)UANC)
22.

(AnB)uC
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23. B
(AnB)uC

24.
AuUuB)N(AuUC)

25. B
AnNnB)U( ANCO)

4. V3BeCTHO, YTO U3 n YUYCHUKOB CIIOPTOM YBJIEKAIOTCS @ YUECHUKOB,
IpOrpaMMHUpPOBAaHKUEM b, MaTEMATUKOM ¢, CHOPTOM U MPOTpaMMHUpOBaHUEM d,
CIIOPTOM M MaTEeMaTUKOH e, MPOrpaMMHUPOBAHUEM U MaTEMATUKOM f , CIOPTOM,
MaTEMaTUKOW U IPOrpaMMHUPOBAHUEM g YUCHUKOB. CKOJIbKO YUEHUKOB
YBJIEKAETCS TOJIBKO MporpaMMupoBaHueM? CKOJIBKO YYEHUKOB yBJIEKaETCA
TOJIbKO MateMaTUKOW? CKOJIbKO YYEHUKOB HUYEM 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

38



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| o] W| 0| | ©

[U—

N B W W N U W N

4) Utoru 3aHATuA

No Bun pa6otsr | bambl IHoanuce
1. TEOpUs

2. THII. pACYET

HATOT

[Tpaktuueckast pabora Ne 12. PerieHue koMOMHATOPHBIX 3a]1a4.
[enb paboThl: popMHUPOBATH YMEHUE PEIIaTh TPOCTEHIITNE KOMOUHATOPHBIE 3a/1a4U
Xoxa paboTbl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Iapax, B3auMOIIPOBEPKA)
e Kakoii pa3aen MaTeMaTUKU Ha3bIBalOT KOMOWHATOPHUKOM?
KakoBbI OCHOBHBIE MOHATHUSI KOMOUHATOPHUKHN ?
Uro Takoe n-pakropuan’?
YTO HA3BIBAIOT NEPECTAHOBKOU U3 N JIIEMEHTOB?
UTo Ha3BIBAIOT Pa3MEMICHUSIMHU? COYETAHUSIMH U3 N SJIEMEHTOB 110 M?
UTo Ha3BIBAIOT DJIEMEHTAPHBIM COOBITHEM?
UT0 Ha3bIBAIOT MHOKECTBOM 3JIEMEHTAPHBIX COOBITHIA?
Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM? HEBO3MOXKHBIM? CITyYalHbBIM?
UTto Takoe BEpOSITHOCTb COOBITHS?
YEM COCTOUT KIIACCUYECKOE OTPEICTICHUE BEPOSITHOCTH COOBITHS A?
Uemy paBHA BEpOSTHOCTH JIOCTOBEPHOI0? HEBO3MOKHOTO? CIIy4ailHOrO
coObITHSA?

2) Ilpumep TUIOBOTO pacyeTa: (BCceil rpynmnoi, BMECTE C MPENOJaBaTEeIIeEM )
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1. CnoBO cocTaBiI€HO U3 KapTOYEK, Ha KaXJOW U3 KOTOPBIX HallKMcaHa OjHa OyKBa.
3areM KapTOYKM CMEIIMBAIOT M BBHIHUMAIOT Oe3 Bo3BpaTa mo onHoil. Haiitu
BEPOATHOCTb TOTO, UTO OYKBbI BBIHUMAIOTCS B IOPSAKE 3aJJaHHOTO CJIOBA.

Cnoso: [IPUCBANUBAHUE

2. B rpynne 2 otnuuHUKOB M 7 XopourcTtoB. Ha koH(depeHMIo U3 HUX Hayaady
BbIOMpatoT 3 yenoBek. YeMy paBHaA BEPOATHOCTH TOTO, YTO:

1) 6yayT BeIOpaHbI TOJBKO OTIMYHUKH; 2) BEIOPAHBI TOJIBKO XOPOLIUCTHI?

3) CamOCTOATENBHOE BBINOJHEHNE TUIIOBOI'O pacyera

1. CiioBO cocTaBiIE€HO 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 CEPAIEUHUK

2 [IPOIPAMMUCT 13 IIPUCBAUBAHUE | 24 [TIOJIYIIPOBO/JHHUK
3 14 YCJIOBUE 25 TPAH3UCTOP
[TPOITPAMMIPOBAHUE

4 CTATUCTHUK 15 ITPOLIECCOP 26 UHTEI'PAJI

5 CTATUCTHUKA 16 ITAMATDH 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 KOPPECIIOHJEHT
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 TOBKO OTIUYHHUKY; 2) BIOPAHBI TOJIBKO XOPOIITUCTHI?

3HavyeHus MapaMeTpPOB [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 5 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 64 5 B 32 4
M 11106 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 pa6otsr | bambr Iloamuce
1. TEOpHUS

2. THII. PACYET

HATOT

[Ipaktrueckas padota Ne 13. Pemienue BepOSITHOCTHBIX 3a/1a4.
Lens paboThl: pOopMUPOBATH YMEHHE PEIIATH BEPOSATHOCTHBIE 3a/1aUH.
XoJa paboThl
1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e Yro Ha3pIBAlOT BEPOSATHOCTBHIO COOBITHS A? (KJIACCHYECKOE ONpe/EICHUE
BeposiTHocTH). Kakumu cBoiicTBaMu 00J1a71a€T BEPOATHOCTH?
e Yro Ha3zwpiBaloT cyMMo#M coObiTuii Au B? Kak HalTH BEpOATHOCTH CYyMMBI
JIBYX HECOBMECTHBIX COOBITHII? COBMECTHBIX COOBITHIA?
o Kakue coObITHUSI Ha3bIBAIOTCS HE3aBUCUMBIMU? 3aBUCUMbIMU? Kak HaiiTh
BEPOSITHOCTh MPOU3BEJICHUSI IByX HE3aBUCUMBIX COOBITHI?
e Uro Takoe ycioBHas BepoATHOCTh? Kak BBIYHUCIUTH BEPOSITHOCTH
COBMECTHOTO TIOSIBJICHHS IBYX 3aBHCUMBIX COOBITHI?
e [lo kakoii cxeMe pelarTcs 3a1a4i Ha MOJHYI0 BEPOSITHOCTh?

2) Ilpumep TUMIOBOrO pacyera: (Bceil rpynmoi, BMECTE ¢ IPENoJaBaTesieM)

1. B Mara3uHe BBICTaBIICHBI ISl TPONAKH 24 U3ENNs], CPEIA KOTOPBIX 8 M3AEIHM
HeKauecTBeHHbIE. KakoBa BEpOSTHOCTh TOTO, UYTO B3SIThIE CIy4YallHbIM 00pazoM 2
u3zenus Oy1yT HEeKaueCTBEHHbIMU?

2. Ha cOopouHOe mpeanpusTHe MOCTYMIIA OJHOTUITHBIE KOMIUICKTYIOIIHNE C TPEX
3aBOJIOB B KosnuecTBe: 30 —c mepBoro 3aBoja,20 — co BTroporo, 50 — ¢ TpeThero.
BeposTHOCTh KaUeCTBEHHOTO M3TOTOBJICHUS U3/IeUN Ha 1MepBoM 3aBojie paBHa (,9;
Ha BTopoM -0,7; Ha Tperbem -0,7. KakoBa BEpOSTHOCTH TOTO, YTO B3STOE
CllydaiiHbIM 00pa3oM u3aenue OyJeT KaueCTBEHHbBIM?

4) CaMoOCTOSITeNIbHOE BBINOJIHEHHE THUIIOBOTO pacuera (CaMOINpOBEpKa MO
ATAJIOHY PEIICHUA )
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1. B MarasuHe BBICTABJICHBI ISl MPOJAAXKH N M3JETUN, Cpelrd KOTOpbIX k m3nenuit
HeKaueCcTBeHHbIC. KakoBa BEPOSITHOCTH TOTO, YTO B3SATHIC CIIy4allHBIM 00pa3oM m
u31eui OyayT HeKaueCTBEHHBIMU?

BapwuaHnT | 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 npeAnpusTie MoCTyMUIA OJHOTUIIHBIE KOMITJIEKTYIOLIUE C TPEX
3aBOJIOB B KOJIMYECTBE: M4 —C MEPBOrO 3aBOJIa, N, CO BTOPOTO, N3 C TPETHETO.
BeposTHOCTh Ka4eCTBEHHOTO U3TOTOBIICHUS W3/ICIIUNA HA TIEPBOM 3aBOJIE P, Ha
BTOPOM P, , Ha TpETheM p3.  KakoBa BEPOSATHOCTH TOTO, UTO B3SITOC CIIyYaHHBIM
oOpazom uzfienue OyneT KaYeCTBEHHBIM?

Bapuaut | ny | py |[n; | p, | N3 | p3 |Bapuant | ny | py | n, | pp; | N3 | p3
1 25 109 |35 |0,8 |40 |0,7 |14 30 10,9 |20 |0,7 |50 |0,7
2 15 10,8 |25 |0,7 |10 |0,7 |15 20 /0,8 |10 [0,9 |20 |09
3 40 109 |35 10,7 125 |09 |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 30 109 |21 30 /10,9 |20 |0,7 |10 | 0,8
9 15 109 (45 |0,8 [40 |09 |22 16 10,9 |24 10,8 [60 |09
10 40 |0,8 |15 10,7 |45 |0,8 |23 30 /10,9 |10 |0,7 |10 | 0,7
11 20 109 |15 109 |15 |0,8 |24 15 /0,8 |35 [0,9 |50 0,8
12 14 /10,8 |26 |09 |10 |0,8 |25 40 10,8 |20 0,8 40 |09
13 16 10,8 |40 |09 |44 0,7

4) Utoru 3aHsTus
‘ Ne ‘ Bun paboTst ‘ bansl \ [Topnuce \
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1. TEOpHUS

2. TUII. PACYET

uTor

[TpakTuueckas padora Ne 14. HaxoxaeHue YUCIOBBIX XapaKTEPUCTUK JUCKPETHOM
CIIy4ailHOW BEJIMYMHBL.
[lear paboThl: (GopMHUpPOBATH YMEHHE HAXOIUTh YHCIOBBIC XapaKTEPUCTUKH
JACKPETHOM CIIy4ailHOM BEJIMYUHBI.
Xoa paboThl
1) IToBTOpEeHHE TEOPETUUECKUX OCHOB (B Mapax, B3aMMOIIPOBEPKA)
e Uto Takoe cimydaitHas BenumunHa? Kakas ciyvaliHas BeJIMYMHA HAa3bIBACTCS
JTUCKPETHOM, a KaKasi —HEPEPHIBHOM?
e Uto Ha3BIBAIOT 3aKOHOM PAaCHpPEACIICHUS TUCKPETHOMN CIy4yallHOW BEIUYUHBI
(ACB)?
Yro Takoe psn pacnpeneneHusa? MHOrOyroJpHHUK pacupeacieHus ?
KakoBbl OCHOBHBIE YMCIIOBBIE XapPAKTEPUCTUKH CIIy4YalHON BEJIMYMHBI?
Yto Ha3bIBaIOT MaTeMaTuyeckum oxuaanuem JJCB?
UYro HassiBaroT aucnepcuen [JCB?
e J[iist yero BBOOUTCS CpeaHEKBaApaTuyecKkoe oTkiionenue JJCB?
2) Ilpumep TumnoBoro pacuera: (Bceil rpyIoi, BMECTe ¢ IPernojaBaTesieM)

1. JlaHo pacnpeneneHue JIUCKPETHOM CiydyaiHOM BenuuuHbl X. Hautu
MAaTEMATHYECKOE OKUAAHUE U CPEAHEE KBAIPATUIHOE OTKIIOHCHUE.

X -5 2 3 4

Di 04 03 0,1 0,2

2. HaiitTu maTeMaTHyeckoe€ OKHJIAHHE€ WU JIUCIEPCHI0 IO CBOMCTBAM YHCIOBBIX
XapaKTEpUCTHUK U UCIIOJB3Ys pe3yJbTaThl 3a0auu Ne 1.
a)Z=2X+3;0)U=3X-4

3) CaMOCTOATENBHOE BBIIOJIHEHUE TUIIOBOTO pacyeTa
1.Jlano pacnpeneineHre AUCKPETHOW  ciiydyadlHOM BenuuuHbl X.  Haiitu
MaTEeMaTUYECKOE OKUJIaHUE U CPEIHEE KBAAPATUYHOE OTKIOHEHUE.

B B
a a

p p

nu YUCJIOBBIC TAHHBIC 141 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 05 0,6 0,8 15 X; 4 6 8 12
14 0,1 0,5 0,2 0,2 D; 03 0,1 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 D 02 04 04
8 X; 2 3 10 21 X; 1 3 4 5
Di 0,1 04 0,5 Di 04 03 0,1 0,2
9 X; 4 -1 2 3 22 X; 4 5 7 8
Di 03 0,1 04 0,2 Di 0,1 05 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 0,3 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 pabotet | bamibl ITonnuce
1. TEOpUs
2. THII. pacyeT
UTOT

[Tpaktrueckast pabora Ne 15. CocTaBneHnue AUCKPETHOTO BApUAIIMOHHOTO Psijia.

[lens paboTHI:

XapaKTEPUCTUKH.

1) IloBTOpEHME TEOPETUUECKUX OCHOB (B Mapax, B3auMOIIPOBEPKA)
e Uto M3yuyaetr MaremMaruueckasi CTaTUCTUKA?

44

[TocTpoeHne MHOTOYTOJIbHUKA Y TUCTOTPAMMBI PaCIPEICIICHUS JaHHBIX.
dbopMupoBaTh yMEHHE CTPOUTH [JIsi JTaHHOW BBIOOPKU €€
rpaduyecKyr0 JauarpamMmy, pacCUUTBHIBATh MO JaHHOM BBIOOPKE €€ YHCIIOBBIE




KakoBbI criocoObI MpecTaBlIeHNs JaHHBIX B MATEMaTUYECKOM CTaTUCTUKE?
UYro Takoe reHepasibHas COBOKYIIHOCTb?

Yro Takoe BHIOOpOYHAs COBOKYITHOCTh?

KakoBbl 00beMBI TE€HEPAIBHOM U BHIOOPOYHON COBOKYITHOCTH?

UYro Takoe BapUallMOHHBINA U UHTEPBAJIbHBIE PSA/Ibl paclpeacacHus?

Yro Takoe CTaTUCTUYECKOE paclpeneacHue?

Yto Takoe MOJIUTOH U TUCTOrpamMma’?

KakoBbI 0CHOBHBIE XapaKTEPUCTUKN BaPUALIMOHHOTO psijia

2) Ilpumep TunoBoro pacuera: (Bceil rpyImmom, BMECTe ¢ mpernogaBaTeiemM

Jlana BeIOOpKa (IMpoTOKO0JI HabM0AeHu ), T1ie N — 00beM BEIOOPKH.

Hauano nepBoro unreppaia:0. [nuna unreppaina:l

ITo BBIOOpKE

1. cocTaBUTH BapHAITMOHHBIA PSIT

2. BBIYUCITUTH OTHOCUTEIIBHBIC YACTOTHI (YACTOCTH) M HAKOIIJICHHBIC YaCTOCTH
3. mocTpouTh rpaduKu BapUAIMOHHOTO psijia (MOJUTOH U TUCTOTPAMMY)

4. COCTaBUTh SMITUPUICCKYIO (DYHKITHIO PACTIPEICICHIS

5. OCTPOUTH TpauK IMOUPUUECKON PYHKITUU pacTIpeICICHUS

6. BEIYHMCIIUTH YUCIIOBBIC XapaKTEPUCTUKU BAPUAITMOHHOTO psija:

1) cpennee apudpmernueckoe X

2) nmcnepcnio S°

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

Breibopka A N = 82

{33202 |4 3 (2 {1 222|233 |1 |1 |13
21110 (1T |21 (41412 |3 |3 |5|5|2 |1 (2|3 ]2 |3 |1
14010 (41|10 (2 {2 |4 (2|1 |4 301201210
311

3) CaMOCTOATENBbHOE BBIMOJIHEHUE TUIIOBOTO pacyera

Bribopka A1 N = 69

0412105 |1|1]|3/0]2 21413123304
310151210 2[2]3[2]2 216121313 |1
515131212 ]012]1]1/3 2135|3525 2]1
213|432 (3|12(4]|2

Boibopka A2 N = 66
3(714/6|1]4(2[4/6|5/3/2[(9(05]6|7|7|3|1
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5| 5| 4] 2] 6| 2 5 1| 5/ 6| 4 4| 3| 4| 1| 5| 5
3| 4 3] 7] 4] 5 7 74 6] 6| 7 7| 3| 5| 4] 4] 3
5/ 51 7] 6] 6] 1
Breibopka A3 N =82

1133|2024 |3|2|1|2|2|2|2|3|3|1|1]|1]3
21110 (1214|423 |3|5|5|2|1(2|3]|2]3
1{0(170(4}1(1/0(224]2]1(4]3]0(2|0[2]0
311
Bribopka A4 N =70

313 |1 0 (3 4 5 |4 4
513 1|3 2 |3 4 4 5 6
514 |1 |3 6 1 2 4 11 |5 |6 |1
313 |3 |5 |6 1 4

Bribopka A5 N = 81

02 |5 {1086 (0|6 |0 |3 5|01 8|7 1(6|0 7|7
313 (6 |54 |56 |4 (4 |5|5|5|6 (4|77 |7|7]|5]6
2133 |5|5/4(416 |5 |5|4 |64 (5]6 7|1 1|22
316 (6 (4|44 |5|51|6 (22|21 |3 (414123 |6 4]0
Bribopka 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|6 |8 |7 |87 |77 4 |11 |10
6 |7 (4 |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

Boibopka A7 N = 64

2 12 (1 |3 (4 |2 1 3 2 4 13 |1 |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 (4 |7 |5|5|5]3 3 6 7 10 |10 |10
716 (8 |7 |719]1 |34 |7 |4 (4|51]41]9 6 10 |10 |11
9151/6 |56 (4|7 |2|5|7 |6 |7 |3 |8 8|7 11 |10 |10
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Bribopka A14 N
665 |6
71816 |9

41619 |2

10
10

11

9
3

3
8
4

8 71414 |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|52 |5 (51|07 |1 (0|0 |0 |53 |2
716 |3 |5 |3

Bribopka A22 N =65

2|3 |1 |6 |4 |6 |3 |3 3 (1 (2 (4 (4 |4 3|03 (2 |4
2 13 12 |3 (3|2 |0 |6 0 (2 (216 (2|0 (2 |4 (3|15
310 (4 (4 (3|5 1|32 |52 02|02 |50 |1 (3 |3 |2
012 (2 |2 |5

Bri6opka A23 N = 66

114 (3 |3 |1 (014 |0 3 /210 (2 (2 (3 (3|1 (0|3 |3
312 (3 |3 (3|2 |56 |3 512 (|3 (4 (2|3 (2 (2|6 |2
o1 (2 |3 |6 2|1 (43 (3 (1|54 3 2|1 |11 ]6 |3
210 |2 |2 |2 13

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
17 (7 |4 14197 |4 |3 ]|1]6 |6 (4|5 |45 5 |7 (8 |10
814 |2 |77 51916 |2 |7 |71]9 (2|6 8 |11

Bri6opka A25 N = 94

210 |2 |6 (2 3|53 |8 |3 |6 |4 |52 |6 |6 |5 |5 |88
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 |82 |8 |2 |1 |6
512 |3 |6 |3 |3 |53 (3|7 |56 |6 |3 (4 6|7 |46 |2
707 |1 |2 13 |6 |6 |3 |2 |6 |4 |2 |4 |8

3) Utoru 3anaTus

No Bun pabotst | bamibl ITonnuce

1. TEOpUs

2. THII. pacyeT

UTOT

Jlureparypa.

1. OcHoBHas nuTeparypa:

Jucnukun B. T., Conoseituuk W. JI. MaremaTnka B 3a/1a4ax ¢ pemeHusiMu: YdyeOHoe nmocodue / B
T. T. Jlucuukun U. JI. Conoseituuk. — CI16: M3marensctBo «JlaHb». — 5-€ W3AaH. CTEPUOTHII.
464 ¢.2011-2014(ocH.)

2./lononHUTENBHAS IUTEPATYpA!

Hanasu A. A. Maremaruka: YueOnuk / A.A. lagasH. - 3-e uzn. - M.: ®opym: HULl UHOPA-M,
2021 - 544 c. 3BC znanium.com JloroBop Ne 5669 36¢ ot 10.01.2022r
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