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®DoH/T OIIEHOYHBIX CPEJICTB PACCMOTPEH HA 3aCeTaHUH MPEIMETHOHN (ITMKIOBOM ) KOMHCCHEH

@oH/ OLEHOYHBIX CPENCTB pa3paboTaH Ha oOcHOBe PDenepanibHOr0 T'OCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIAPTAa CPEeAHEro mpodeccruoHanbHOro obpaszoBanus (mamee — OI'OC
CIIO) no cnenuansHocTy 38.02.03 OnepanroHHas AESTENBHOCTD B JIOTUCTUKE, YTBEPKIACHHOIO
[Tpukazom MunoOpuayku Poccun ot 21.04.2022 r. N 257.

Buytpennsis skcneprusa:
3asenytomast YMYVY 3amerra JI.H.



ITACIIOPT
POHJA OHEHOYHbLIX CPEIACTB

no nucoumianie OIl.12. MATEMATHUKA

Kox
Ne KonTpoaupyemsie pazaessl KOHTPOJIMpyeMoii HaumeHoBaHMe OLIEHOYHOTO
n/n (TeMbl) JTUCHUTLIHHBI KOMIIeTeHIU U (MJIH cpeacTBa
ee 4yacTu)

1 |Pa3gex 1. JIuneiinas anaredpa c BBIIIOJIHEHUE MTPAKTUUECKUX
DJIeMEHTAMH AHAJTUTHYECKOi 3a/[aHUH; BBITIOJIHCHUE
reoMeTpHH OK 01, CaMOCTOATENIbHBIX PAOOT O

OK 02, TeMaM JIHMCIHUILINHEL,

2 |Pa3nen 2. JIuHeiiHoe OK 03, TECTUPOBAHHUE,

NpPOrpaMMHpOBaHHE OK 04, nuddepeHpOBaHHBIH 3a4eT
OK 09 10 TUCIIUIIJINHE

3 |Pa3nmen 3. Teopus npenesioB

4 |Paznen 4. InddepenunanbHoe u
HHTErpajbHoe HCYHCICHNE

IHEPEYEHB BOITPOCOB JJIA ITIOAT'OTOBKH K JTU®PEPEHIIUPOBAHHOMY
3AYETY

Marpuibl. OCHOBHBIE TOHATHS. BUibl MaTpwuil.

JelicTBus Hax MaTpULAMH.

Onpenenurenb MaTPUIbI, €r0 CBOKWCTBA. ONpeaenuTeb 2-ro U 3-ro NOpsAKOB.
Mertozabl BBIYUCIICHUS ONPEACIUTEIICH MAaTPULIBL.

Cuctembl TuHEHHBIX anreOpandeckux ypaBHeHuit (CJIAY).

Oo6muii Bug CJIAY ¢ Tpems HeusBecTHbIMH, Busbl CJIAY

Meron Kpamepa a1t peiieHust CUCTEMbI IMHEHHBIX YPaBHEHUM

Oynkuus. O6nacTs onpeaeaeHus U 00JI1acTh 3HAYCHHUS (DYHKITHH

9. Cnoco0sl 3a1anus GyHKIUHA

10. OcHoBHBbIE 71eMeHTapHbIE PYHKIUHU, UX CBOICTBA U rpaduku

11. CgoiicTBa GyHKINH: MTEPUOTUIHOCTh, MOHOTOHHOCTH, OTPAHUYCHHOCTD

12. Yucnosas nocnenoBaTenbHOCTh. [Ipenen nociaenoBaTenbHOCTH

13. OCHOBHBIE TEOPEMBI O MpeEIeIIax.

14. IlepBblil 1 BTOpO# 3aMevaTeabHbINA MIPEIEIbI

15. Toukwu pazpeiBa 1-ro u 2-ro poaa

16. IlpousBoanas. ['eomeTpuueckuii 1 MEXaHUYECKUI CMBICI TPOU3BOIHOM

17. Tlpown3BoHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA

18. HccnenoBanue GyHKIIMHU C IIOMOIIBIO IPOU3BOTHOM

19. UccnenoBanue GyHKIUH U TIOCTPOCHHUE rpaduka

20. Tonstue o nepBooOpasnoii. HeonpeneneHHbIi HHTETpas

21. OcHOBHBIE CBOICTBA HEOMPEACICHHOTO NHTETpaja

22. Metop HENOCPEACTBEHHOTO HHTErPUPOBAHUS B HEONIPEACIEHHOM UHTErpaje
23. MeToa MHTErpUPOBAHUS 1O YACTAM M 3aMEHBI IEPEMEHHON B HEONPEAECICHHOM HHTETpaje
24. 3ajgada o MIOLAAN KPUBOJIMHENHOMN Tparenun

25. Omnpenenennbiii naTEerpai. OCHOBHBIC MOHATUSA U CBOMCTBA
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26. ®opmyna Herorona-Jleitonmua.

27. IlpuMeHeHHe OnpeesIeHHOI0 UHTErpalia B TEOMETPUH U KU3HU

28. KommiiekcHeie uncna. OCHOBHbIE MOHATHSA. POPMBI 3aIIMCH KOMIUIEKCHBIX YUCEIL.
29. I'eomerpuueckuii CMbICT KOMILJIEKCHOTO YUCia

30. JleicTBUA HaJ KOMIJIEKCHBIMU YUCIIaMH, 3aJJaHHBIMH B aJIreOpandeckoit popme
31. Moaynb 1 apryMeHT KOMIJIEKCHOTO Yncia

32. Pa3menieHus, nepecTaHOBKHU, COUETaHUS

33. ®opmyna HeroToHa

34. Cnyu4aiiabie coObITHS. BeposTHOCTh COOBITHS

35. Ponp nuckpeTHOM MaTeMaTHKU B CUCTEME MAaTEMaTHUECKUX HayK

YceTHBIN 0MPOC — 3TO CPEJCTBO KOHTPOJIS, OPraHU30BaHHOE KaK CrelnHnanbHas Oecena
npernoaaBartess ¢ 00y4JarouMcs Ha TEMBI, CBA3aHHbIE C U3y4aeMON AUCIUILTUHON, U
paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HAaHUH, 00YJaroIIerocs 1Mo OMpeIeICHHOMY pa3/eiy,
TeMe, IpodemMe | T. II.

Kpumepuu oyenku ycmnozo onpoca cmyoeHmog:

OLeHKa «OTJIHYHO»:

- rIyOOKOE ¥ MPOYHOE YCBOCHHE MaTepuasa TeMbI W pa3ziena;

- MIOJIHBIE, TIOCIIEIOBATENbHBIE, TPAMOTHBIE, IOTUYECKH U3J1aracéMble apryMEHTHPOBAaHHbIE
OTBETHI,

- JEMOHCTpAIHS O0YJAIOIIMMCS 3HAHUN B 00beMe TTPOMICHHON TPOTrpaMMBbl U
JIOTIOJIHUTEIbHO PEKOMEH/I0BAHHOW JTUTEPATYPHI;

- BOCTIPOM3BEICHUE YUeOHOT0 MaTepuaia ¢ TpedyeMol CTeNeHbI0 TOYHOCTH.

OneHka «xopomo»:

- HaJIMYue HECYIIECTBEHHBIX OIHUOO0K, HE JOCTaTOYHO apryMEHTHPOBAaHHbIE OTBETHI HA
BOIPOCHI;

- JIEMOHCTpAIHS O0YJArOIIMMCS 3HAHUN B 00beMe TTPOMICHHON TTPOTPaMMBI;

- YETKOE M3JI0KEHHE y4eOHOro MaTepuarna.

OrneHka «y/10BJIETBOPUTEIBLHO»:

- HAJIMYUE HECYIIECTBEHHBIX OMMUOOK B OTBETE, OTCYTCTBUE apTryMEHTAIlUU, HO JJOCTATOYHO
rPAMOTHOE U JIOTUYHOE U3JI0KEHUE;

- JEMOHCTpAIHs 00YJAOIIMMCSI HEJOCTATOYHO MTOTHBIX 3HAHHM 10 PO ICHHOM
porpamme, OTCyTCTBUE apryMEHTALNH;

- HE CTPYKTYPHUPOBAHHOE, HE TPAMOTHOE U HE JIOTHYHOE MU3JI0KEeHHE y4eOHOTro MaTeprana
IIPU OTBETE.

OLieHKa «HeY10BJIEeTBOPUTEIbHO:

- HE3HaHUE MaTepHuaia TEMbI WIIA pa3Jiena;

- Cepbe3HbIe OLTMOKH IIPU OTBETE.

IIpumepHbIe BapHaHTBI OMJIETOB IS MPOMEKYTOYHOM aTTeCTALUM:

BUJIET Ne 1
o s 5 3
1. Haiitu mpousBoanyto GyHKIMU y = VX~ +— —— +2
X x

2. Haittu npoussoanyio Gpyaknun y= ¥x - Inx

3. Bpluucauth uHTErpan: j\/ 2x+ldx



0
'[ X €os xdx

/4

2

4. BpIuuCIUTH UHTETPA:

5. Pemuts cuctemy no npasuiny Kpamepa:

x+y+z=3
x+y—z=1
x—-y—-z=-1

1
6. Bprauciute: lim(l + 6x)§

x—0

BUJIET Ne 2
1. Haiiti nmpousBoanyio GyHKIHM y = sin v/x
2. Haiitu mpousBoaHyo QyHKIMH Y= Xx° - arctg X

3. Bpraucnuth uHTETpAN: j\/(Sx +9) dx
2

J xsin xdx
0

4. BpIUMCIUTH UHTETPAT:

5. Pemuts cucremy no npasuiy Kpamepa

x+y+z=4
xX+y—z=2
x—y—z=0

. x2—6x+9
6. Berauciurs: hmz—
x—3 x° - 9

BUJIET Ne 3
COS X

1. Haiiti npou3BoaHyt0 QyHKIUHN y =

2
2. HaiiTi npou3BOAHYIO QYHKIIUU y = %
x j—

3. Bpraucnuth uHTETpANT: j\/(2x +1)’dx
3

4. BbruMcIuTh MHTETpa: J-(l - x)sin xdx

5. Pemmts cucremy no npasuiy Kpamepa
xX+y+z=5

x+y—z=3
x—y—z=1
sin 5x

6. Berunciute: lim
x—0 6x

BUJIET Ne 4
1+ \/;
1-vx

1 .
. Haiftu npousBonHyto GpyHKIMH ) = §x3 sin 2x

—_—

. Haiftu nmpousBoHyt0 QyHKINHU y =

[\



3. Boruucnuts uHTErpat: J‘\/(l Ox —5)dx

2
4. BeIuuCIuTh UHTETPAIL: I(Zx - 1)005 xdx
0

5. Pemnts cucremy no npasuity Kpamepa:

x+y+z=3
x+y—z=1
x—-y—-z=-1
6. Boruucnuts: lim x4
¥ Qx —3
BUJIET Ne 5
1. Haiitu mpon3BogHyto QyHKIUU y = s1112x
X
2
+4x—-1
2. Haiiti mpou3BoiHyI0 QYHKIIMHU Y = X
5x+3
3. BeuMciuTh HHTETpa: I(Sx +3)%dx
1
4. BEIYHCINTH UHTETPATL: _[ xe'dx
-1
5. Pemmuts cucremy no npasuity Kpamepa:
x+y+z=4
xX+y—z=2
x—y—z=0
2 J—
6. Berunciauts: limzx—4
=292x° =3x-2
BUJIET Ne 6

1. Haittu npoussoanyio GyHKIHU y = +/(5x° +9)

2. Haittu npoussoanyio pyukuun y = (x> —1) (x> +x+ 1)

3. Beuncnuth UHTErpait: J-de
X

1
2x
4. BLIYMCIIUTL UHTErPAT: I xe™ dx

-1

5. Pemuts cucremy no npasuity Kpamepa

X+y+z=5
Xt+ty—z= 3
x—-y—-z=1
1 3x
6. Berancinurs: lim(l + —)
x—0 2x
BUJIET Ne 7
1—x*

1. Haiftu npon3BoHYI0 QYHKINU ) = s
+X



2. Haiiti mpon3BoiHyI0 QYHKIINH Y = Jx - Inx
3. BeuucnuTh HHTErpat: IM dx
X

4. BblYHCIUTh UHTErpaI: _[(1 - X)COS xdx
0

5. Pemmts cucremy o npasuiy Kpamepa

x—4y+9z=28
Tx+3y—6z=-1
Tx+9y—-9z=5

sin 3x

6. Brruncnute: lim
x>0 Dy

BUJIET Ne 8

4
1. HaiiTi IpoM3BOAHYIO QYHKITHH ) = i al

4
2. Haiit npou3Boanyio GyHKIMU y = Xx° - sin 4x
3. Beruncnuth UHTErpat: I(l 0x+1)" dx

1 - x)sin xdx

T
4. BeIYMCIUTH UHTETpAL: J. (
0

5. Pemuts cuctemy no npasuiny Kpamepa:

x+y+z=3
x+y—z=1
x-y—-z=-1

2
6. Berauciurs: lim#
oo 3y 4+ 4x+1

BUJIET Ne 9
1. Haiitu npousBoaHyto GyHKIIUH y = \/x_3 + j—z — % +2

2. Haiitu ipomssoanyio gpynkmun y = {x - Inx

3. BeluucauTe uHTErpa: I N 2x+1dx

2
4. BBIYMCIIUTH UHTETPAIT: Ix Ccos xdx
T

2

5. Pemuts cucremy no npasuity Kpamepa

x+y+z=3
x+y—z=1
x—y—z=-1

2
6. Berunciiurs: limxz;‘rxJr3
=3 x° —8x+15



BUJIET Ne 10
1. Haiitu npousBoanyio GpyHKIUM y = sin v/x
2. Haiit mpou3sBoanyio GyHKIMU y = x° - arctg X

3. Boruucnuts uHTErpat: .[ J(5x+9) dx

I xsin xdx
0

4. BeIYMCIUTH UHTETpAL:

5. Pemts cucremy no npasuiy Kpamepa

x+y+z=4
X+y—-z=2
x—y—z=0
. 2\"
6. BeraucimmTsb: hm[l + —j
x—0 x
BWJIET Ne 11
1. Haiitu mpon3BoaHyto QyHKIIUU ) = cosx
P _2x—4
2. Haiitu npon3BoaHyI0 QYHKIHH Y = 3962—)3
x f—
3. Boruucnuts uHTErpat: J-\/(2x+ 1) dx
4. BBIYHCITUTE HHTETPAI: _[ (1 = x)sin xelx
0
5. Pemuth cucremy no npasuiy Kpamepa
X+y+z=35
x+y—-z=3
x—y-z=1
6. Beraucimute: lim Sin 7x
x—0 3x
BUJIET Ne 12
- 1+ \/;
1. Haiitu mpon3BoaHyto QyHKIUU y =
1-Vx

1 .
2. Haiitu mpou3BOaHYIO0 QYHKINU Y = §x3 sin 2x

3. Boruucnuts uHTErpat: I (10x —5)dx

2
4. BeIuuCIUTh UHTETPAL: j(2x - I)COS xdx
0

5. Pemnts cucremy no npasuity Kpamepa:
x+y+z=3

x+y—-z=1
x—y—-z=-1



. 2x+3
6. Beruncnute: lim >
w0 x4 4

BUJIET Ne 13
sin x
x2

1. Haiitu mpon3BoaHyto QyHKIIUU y =

2
2. HaiiTi mpou3BOAHYI0 QYHKIUH ) = X +4x-l
5x+3
3. Beuncnuth UHTErpat: I(Sx +3)"dx
0

X
4. BLIYMCITUTL UHTETPAT: _[ xe"dx
-1

5. Pemuts cucremy no npasuity Kpamepa:

x+y+z=4
xX+y—z=12
x-y—-z=0

2
. x"—4x+4
6. Beruucimute: llm————
=2 x+3

BUJIET Ne 14

1. Haittu npoussoanyio GyHKIHU y = +/(5x° +9)

2. Haittu npomsBoanyio pyEkmmu y = (x> —1) (x> +x+ 1)

3. Beunciauth UHTErpat: I de

X
2

Ixezxdx

0

4. BeIYMCIUTH UHTETpAIL:

5. Pemuts cucremy o npasuiy Kpamepa

xX+y+z=35
x+y—-z=3
x—-y—-z=1

1

6. Berauciurs: lim(l + z]x

x—0 X

BUJIET Ne 15

1-x°
1+x°

2. Haiitu npou3BOHYIO QYHKINHU y = Jx- Inx
cos(In x) d

1. Haiitu npou3BogHy0 QYHKIHUU Y =

3. Beiunuciauth UHTErpat: I
X

4. BblYHCIUTh UHTErpaI: _[(1 - X)COS xdx
0

5. Pemuts cucremy no npasuiy Kpamepa



x—4y+9z=28

Tx+3y—6z=-1

Tx+9y—-9z=5
6. Boraucute: lim > >x

x—0 2x
BUWIET Ne 16
1_ 4
1. HaiitTi mpon3BoiHYIO QYHKIMH Y = " al 2
X

[\

. Haiitu nponssoanyto pyHKIun y = x° - sin 4x

(O8]

. Beruncnuts uHTErpad: I(l 0x+1)" dx

I(l — x)sin xdx

-

4. BpruMcauTh MHTETpal:

5. Pemuts cuctemy no npasuiny Kpamepa:

x+y+z=3
x+y—-z=1
x—y—z=-1

C 2xP+x+3
6. Berauciurs: hmz—
oo x4 4

BUJIET Ne 17
1+\/;
1-vx

2. Haiitu npon3BoaHyI0 QYHKIIUU Y = %x3 sin 2x

1. Haiiti mpon3BoHYIO QYHKINH Y =

3. Boruucnuts uHTErpa: I (10x —5)dx

4. BBIYMCIIUTh UHTETPAIT: J.(ZX - 1)005 xdx
0

5. Pemuts cuctemy no npasuity Kpamepa:

x+y+z=3
x+y—z=1
x—-y—-z=-1

x* =3x+2

6. Berauciute: lim >
x—1 x _1

BUJIET Ne 18
. sin x
1. HaiiTt Ipou3BOAHYIO GYHKIHH Y = —
2
2. Haiitu npou3BoIHy0 QYHKIHU ) = X +ax—l
5x+3

3. Beluncnuth UHTErpait: I(Sx +3)"%dx
2

“dx

4. BLIYMCIIUTL UHTErPAT: _[ xe
-1

5. Pemnts cucremy no npasuity Kpamepa:

10



x+y+z=4
X+y—z=2
x-y—-z=0

2
6. Berauciurs: lim(l + x)?

x—0

BUJIET Ne 19

1. Haittu npoussoanyio GyHKIHU y = +/(5x° +9)

2. Haiitu nponsBoanyto pyHkmu y = (x> — 1) (x> +x+ 1)

3. Berunciauth UHTErpat: I de

X
1

'[ xe* dx

0

4. BeIuucnuTh UHTETpAL:

5. Pemnts cucremy no npasuity Kpamepa

X+y+z=5
xX+y—-z=3
x—y-z=1

sin 3x

6. Brruncnute: lim
x—0 X

BUJIET Ne 20
1. HaifT mpon3BoaHYI0 GYHKIMH y = Sin v/x
2. Haiit mpou3sBoanyio GyHKIMU y = x° - arctg X

3. Boruucnuts uHTErpat: .[ J(5x+9) dx

I xsin xdx
0

4. BeIYHCIUTH UHTETpAL:

5. Pemnts cucremy no npasuiy Kpamepa

+y+z=4

+y—z=2

-y—z=0
6.BLUHwHHTL:hn14x+1
xo0 x4+ 3

BAHK TECTOB 11O JUCIIUIIJIMHE

«MateMaTHKa»
Pacnpenesiennsi 3ajaHuii Mo TeMaM JHCHUTIINHbI

Tema 1/2(3(4(5/6|7[8[9]10

Bcero
3aaHu

(V)

u

Kosanu. 3agannii no
Pesyabrar Temam, %

bl 00y4eH S| Kopy. 3aaanuii 110

11



pe€

TaTraMm o0y4eHusi, %o

3Hanus 35 12010115 5|36 3| 12 76
Ymenust 35 1210|151 53] 6 121 76
Hagbiku 30 1610|165 | 4|6 16| 87
Bceero 3aganuii 15| 15(40| 30|46 15| 10| 18| 10| 40| 239
[TapamMeTpsl HACTPOUKHU TeCTa
KosmnuectBo
Ne HanmeHnoBaHnue TeMbl BOIIPOCOB B 3aMece
TecTa
1 | Marpuusl u onpenenuTenu 1
2 | CucreMbl TMHEUHBIX YpaBHEHUH 1
3 | OyHKIMK 1
4 | Ilpenensr 1
5 | [IpousBoanas 1
6 | IlpumeHeHne Mpon3BOAHOM K HCCIEIOBAaHUIO (PYHKIUH 1
7 | HeonpeneneHHbI HHTETpa 1
8 | OnpeneneHHblil HHTErpajl U €ro IpUMEHEHHE 1
9 | KommiekcHble uncia 1
10 | DeMeHThI TEOPUH BEPOSITHOCTENH U MATEMATUUYECKON CTATUCTUKH 1
Bcero: 10 TeCTOBBLIX 3aaHUN
TB | HB ‘ Tun ‘ TectoBoe 3ananne/BapuanTs! 0OTBETOB
Martpuusbl 1 1 0 1 3 5
onmpeneTeImn Onpeneaurenar |2 7 —8§ paBeH:
-1 -3 4
9
40
-2
+ 24
Martpuusb! u 2 0 2 1 3
ompeaeanTemn Onpeneaurtenb |5 3 2| paBeH:
1 4 3
9
+ 40
-2
-21
Marpuusl u 3 0 2 -1 3
onpenedrem Onpenenurens (S 3 2| paBen:
1 4 3
9
40

12




66

-21

Matpuusl u
onpeaeanuTe

Omnpeneaurenn

-1 3| paBen:

9

40

-2

-21

Matpuusl u
onpeaeanuTe

Onpeneanreib

[\S)

4| paBeH:

9

40

-2

-21

Martpuusl u
omnpeaeJnTeu

<

Onpeneanreib

4 3
6 3| paBeH:
-1 2

4

26

27

-3

Marpuusl u
omnpeaeJIMTeu

Omnpeneaurenn

1 3
3 5| paBen:
5 7

Matpuusl 1
onpeaeanuTe

Matpuusl 1
onpeaeanuTe

Onpeneanreib

—

1 0
2 1| paBen:
0 2

27

3

13




MaTpuusl 1 10 0 1 1 -1
OnpeaeuTeH Onpeneantenb 2 —1 1| paBen:
I 0 1
4
-4
27
+ -3
Martpuusbl 1 11 0 1 1 1
Onpeac/uTe/H Onpeneauteab |5 7 8| paBen:
25 49 36
12
+ -50
18
36
Marpuusl 1 12 |0 2 1
onpeeTuTeIH Onpenenurens 2 5 3| paBen:
4 3
+ 8
0
-10
-40
Marpuusi u 13 |0 4 =5
onpeaeauTe T H Onpegenuresn 7 —2| paBeH:
-1 8
8
+ 0
-10
-40
Marpuusl u 14 0 2 0 0
onpeneTuTe/ M Omnpenenurens 3 2 0| paBen:
0 7 -1
8
0
+ -10
-40
Marpuubl 1 15 0 2 0 0
OnpeAc/uTe/IH Omnpenenantean 0 5 0| paBen:
0 0 -4
8
0
-10
+ -40
Cucrempl JuHelHBIX | 1 0 3x =5y =16,

yPaBHeHHUi

PemenuneM cucremsl {

siBJIseTCH Mmapa
2x+y =2

14




YHuCeJI:

(2;-2)

(1:5)

(5:4)

2:1)

CucreMbl JHHEHHBIX
yPaBHEeHHUil

4x -2y =-6,
Pemennem cucremMbl sIBJIsIeTCS Mapa

6x+y=11;
qyHceI:

(2;-2)

(1:5)

(5:4)

2:1)

CucreMbl JHHEHHBIX
yPaBHEeHHUi

3x+2y=17,
SIBJIsSIeTCS mapa

PemenneM cucremsol
{4)6 -5y =40;

yuceJI:

(2;-2)

(1:5)

(5:-4)

2:1)

CucreMbl JHHEHHBIX
yPaBHEeHHUIl

2x-3y =1,
Permennem cucrembl sIBJIsIeTCSI Mapa

Ix+y=7,
yHces:

(2;-2)

(1;5)

(5:4)

2:1)

CucreMbl JUHEHHBIX
yPaBHEeHHUIl

<

Tx=5y =1,
Pemennem cucrembl siBJIsieTCs mapa

x+2y=1;
quce:

(2:3)

(1,0

(-1;-D)

(1;-3)

CucreMbl JUHEHHBIX
yYPaBHEeHHUIl

3x—-y=3,
Peunrenuem cucremsbl sIBJIsSIeTCS mapa
3x-2y=0;

yuceJI:

(2:3)

(1,0

(-1;-1)

(1;-3)

CucreMbl JUHEHHBIX
YPaBHEeHUH

2x-3y =11,

SIBJISIETCS Mapa
Sx+y=2;

PenrennemM cucreMsbl {

YHuCeJI:

(2:3)

(1;0)

(-1, -1

(1;-3)

15




CucTreMbl JUHEHHBIX
YPaBHEeHUM

4x -3y =-1,
Pemennem cucremsl ABJIAETCH mapa

x=5y=4
YHCeJI:

(2;3)

(1:0)

-1;-1)

;-3)

CucreMbl JHHEHHBIX
yPaBHEeHHUi

3x+5y=14,

sIBJIsieTCS mapa
2x -4y =-20;

PemenneM cucremsol {

quceJI:

(-2;4)

(2;-4)

(-1 -1

(d;-3)

CucreMbl JHHEHHBIX
yPaBHEeHHUi

10

2x—-y =0,

SIBJIsSIeTCS mapa
x+3y=7,

PemenneM cucremsol {

yuceJI:

(-2;4)

(2;-4)

(-1;-1)

(1:2)

CucreMbl JHHEHHBIX
yPaBHEeHHUIl

11

<

x-y=-4
Pemiennem cucremMbl " sIBJSIETCH mapa
2x+y=-5

quceJI:

G3:-1)

3D

(-3;:1)

(-3;-1)

CucreMbl JUHEHHBIX
yPaBHEeHHUIl

12

3x-5y =13,

SIBJISIETCS Mapa
2x+7y=81;

PemenneM cucremsol {

quceJI:

(16:7)

(2:3)

(3:-1)

4112
22’11

CucreMbl JHHEHHBIX
yPaBHEeHHUil

13

3x—4y=-6,

Peunrenuem cucrembl sIBJIsSIeTCS mapa
3x+4y=18;

quceJI:

(16:7)

23 )

(2
(3:-1)

41 12
2’11

16




CucTreMbl JUHEHHBIX
YPaBHEeHUM

14

Sx+3y=12,
Pemenuem cucrembl SIBJISIETCS Mapa
2x—y=T;

YHuCeJI:

(16;7)

(2:3)

(3:-1)

4112
22711

CucTeMbl JUHEHHBIX
YpPaBHEeHUH

15

2x+3y =17,
Pemenuem cucrembl SIBJISIETCH Mapa
4x-5y=2;

YHuCeJI:

(16;7)

(23)

(3;—1)

4112
22711

DOyHKIUH

ObuiacTh onpefeieHust pyHKUUU ) = uMeeT BUJ:

x+2

x#2

x# -2

x#32

x#4

DyHKUNH

ObsacTh onpenesiennsi pyHKIUA Y =+/ X — 2 MMeeT BUJ:

x=>2

x=>-2

x<2

x<-2

DyHKUNH

ObaacTs onpenenennsi pyHKUUA y =+/2x+4 mMeer BUA:

x=>2

x=>-2

x<2

x<=-2

DyHKUNH

OoJacThb onpeneneHust yHKOMA ) =

HMeeT BUI:

x=>4

x<4

x#=12

x#4

DyHKUNH

Obaacts onpenenennsi pynkuun y =+/4x—16 nmeer
BHIL:

xz4

x#—4

x=>4

x<4

17




DOyHKIUH

OobaacThb onpeneeHuss PyHKIUU
BH/I:

y=+12-3x umeer

x#4

x#—4

x>4

x<4

DyHKUNH

OoJ1acTh onpeneneHus GyHKIUA

X
y=— HMeeT BH:

x#3

X#-3

x>9

x#313

DyHKUNH

O0JacTh onpeneneHus GyHKINA
BHJ:

y=4/16—4x nmeer

xz4

x#—4

x>4

x<4

DyHKUNH

OobaacThb onpeneeHuss PyHKIUU

BHU]:

= nMeer
4x-16

x#4

x#—4

x>4

x<4

DyHKUNH

10

O0JiacTh onpeneneHus GyHKINA
BHJ:

y=44x+16 umeer

xz4

x#—4

x=>-4

x<4

DYyHKIUUH

11

<

Ecau f(-x)=f(x), To pynkuns f(x):

YéTtHas

Heuérnas

[lepuonnunas

OO01ero Buia

DYyHKIUUH

12

Ecau f(-x)=-f(x), To pynxuns f(x):

YéTHas

Heuérnas

[lepuonnunas

OO01ero Buia

DYyHKIUH

13

Dynknus f(x) Ha3bIBaeTcsi YETHOM, €CiIu:

f(-x)=f(x)

f(-x)=-f(x)

f(-x)=f(-x)

f(x+T)=f(x)=f(x-T)

DyHKIMHU

14

Oynknusg f(x) Ha3pIBaeTCst HEUETHOM, €CIIH:

f-x)=f(x)

18




f(-x)=-f(x)

f(-x)=f(-x)

f(x+T)=f(x)=f(x-T)

DOyHKIUHA

15

_ .3
DyHKUMA y=xT+2x SAABJISIETCH:

qETHOU

HEYETHOH

MEPUOJUIHOU

oOmrero Bumaa

DOyHKIUUHA

16

y=2x>-4

DyHKUMUA SAABJISIETCH:

qETHOU

HEYETHOH

MEPUOIUYHON

o01ero Buaa

DOyHKIUUHA

17

_ 4 3
g V=X —3x+1

DyHKIH SABJISIETCSH:

4ETHOU

HEYETHOH

MEPUOIUYHON

o01ero Buaa

DOyHKIUHA

18

<

4

_ 3
DyHKUMSA y=x X sipasiercst:

4yETHOU

HEYETHOH

MEPUOJUIHOU

oOmrero Buaa

DOyHKIUHA

19

I'padux yéTHoli GyHKIIUM CMMMeETPUYEH
OTHOCHTEJIbHO:

ocu OX

ocu OY

Havajla KOOpAWHAaT

TOYKH IKCTPEMYMA

DOyHKIUHA

20

I'padguk HeyéTHOM PyHKIMN CHMMETPUYEH
OTHOCHTEJIBHO:

ocu OX

ocu OY

Haydajla KOOpAWHAT

TOYKH DKCTPEMYyMa

DYyHKIUUH

21

@yuknus f(x) Ha3pIBaeTcs NEPHOAUYHOM, eCJIN:

f(-x)=f(x)

f(-x)=-f(x)

f(-x)=f(-x)

DOyHKIUHA

22

<

f(x+T)=t(x)=f(x-T)
—2x° +6x

5
I'paduk pynakmun V' =~ CHMMeTPHYEH
OTHOCHTEJILHO:

ocu OX

ocu OY

Havajla KOOpAWHAT

TOYKH IKCTPEMYMA

DOyHKIUHA

23

s 4
paduk dpynxmmn ¥ = ~% cummerpuyen

19




OTHOCHUTECJIbHO:

ocu OX

ocu OY

Havajla KOOpAWHAT

TOYKH IKCTPEMYMA

DOyHKIUHA

24

y=2x"—x

DyHKUMUA fABJISIETCSH:

qETHOU

HEYETHOH

MEPUOIUYHON

+

o01ero Buaa

DOyHKIUHA

25

_ 3
DyHKUMA y=9x" —4x ABJISIETCSH:

4ETHOU

HEYETHOH

MEPUOIUYHON

o01ero Buaa

DOyHKIUUH

26

st nocrpoenus rpaguka GyHKIUH y=x>+2, Hy’)KHO
rpa¢uk GyHKIMH Y=X’ CABUHYTH HA 2 eIUHHUIbI

BHMU3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

27

3
st mocrpoenns rpaguka GyHKIUH y= (x B 2) R
HY’KHO rpauk (PyHKIMH y=X> CABUHYTH Ha 2
eIMHHIIbI

BHMH3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

28

2
st nocrpoenus rpaguka pyHkuuu y=-~ -3, HYKHO
rpa¢uk GyHKUMH Y=X*> CABUHYTH Ha 3 eIUHUIbI

BHU3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

29

3
J1s nocrpoenusi rpaguka GyHKUuH y= (x+ 3) ,

HYKHO rpaguk QyHKIUHM y=X° CABHHYTH Ha 3
eIMHHULbI

BHMU3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

30

3
Jast mocTpoenus rpagpuka GyHkuuu y=>* + 4, HY’KHO
rpaguk pyHKIMH y=Xx’ CIBHHYTh Ha 4 eMHHIIbI

BHMH3

BBEPX

BJICBO

BIIPaBO

20




DOyHKIUHA

31

3
st nocrpoenus rpaguka GyHkuuu y=> ~ 1, HY’KHO
rpa¢uk GyHKIMH Y=X’ CABUHYTH Ha 1 eIUHULLY

BHMU3

BBEpX

BJICBO

BIIPaBO

DOyHKIUHA

32

2
J1s nocrpoenusi rpaguka GyHKUUH y= (x _3) ,

2
HYKHO rpauK YHKIMH y=X CIBMHYTb Ha 3
eIMHHIbI

BHMU3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

33

Js mocrpoenusi rpaguka pyHKuuH y= sinx+1,
HY:kHO rpa¢uk pyaknun y=511X cagunyTs Ha 1
eINHULIY

BHMH3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

34

Jlist mocTpoennsi rpaduka dynkmun y=C0Sx —1
Hy:kHO rpaduk pyHkuun y=CO0SX cagunyrh Ha 1
eAMHUIY

BHMU3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

35

tgx+1

st mocrtpoenusi rpagpuka GyHKIUU Y= , HY’KHO

rpaguk GyHKUMH y= 1gx CABMHYTH Ha 1 equHMIY

BHMU3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

36

3
Jlst nocrpoenus rpaguka Gpyukoun ¥ - (x B 2)
HY’KHO rpauk (PyHKIMH y=X> CABUHYTH Ha 2
eIMHUIIbI

BHMH3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

37

2
Jast nocTpoenusi rpagpuka pynkuumn y==> -2, HY’KHO
rpadpuk GpyHkuumn y=x2 CIBHHYTh HA 2 eIMHHUIBI

BHMH3

BBEPX

BJICBO

BIIPaBO

21




DOyHKIUHA

38

sin(x + —j
Juis1 nocrpoenust rpaguka QyHKIUH y= ,

T
HYKHO rpaduk gpynkumn y=S11% capunyrs na 4

BHMH3

BBEPX

BJICBO

BIIPaBO

DOyHKIUHA

39

Jlist nocTpoennsi rpaduka gpyHkmmn y=C0SX+2
Hy:kHO rpaduk pynkuun y=C0SX cipunyTh Ha 2
eAMHHULbI

BHMU3

BBEpX

BJICBO

BIIPaBO

DOyHKIUHA

40

ctg[x - —j

st mocrtpoenusi rpagpuka GQyHKIUU Y= ,
a3

HY’KHO rpauk GyHKUIMH y= cIgx CABHHYTb Ha 3

BHMU3

BBEPX

BJICBO

BIIPaBO

IMpenenst

<

lim—* !
Mpenen " 2x" —x—l pagen:

1

3

9

34

Ipenennt

lim(2x> —3x +4)
Ipenen *! paBeH:

1

3

9

34

IMpenenst

x*+5

lim—;
x—>2x _3

IIpenen paBeH:

1

3

9

34

Ipenennt

lim(Sx2 —6x+ 7)
IIpenen 3 paBeH:

1

3

9

34

22




IIpenesst

(x+3)x-2)

lim
Mpegen ' x+2 paBeH:
4
3
1
10
-6
peneant 6 X2 -4
lim
Mpegen *>2 X+2 pagen:
4
3
1
0
-6
Tpenens! 7 lim(3x + x> +8x+10)
Ipenen 0 PaBeEH:
4
3
1
10
-6
Ipenenl 8 lim ((x +3)(x —2))
IIpenea ! paBeH:
4
3
1
10
-6
Ipenenni 9 lim((x2 - 1Xx - 3))
Ipenen 2 paBeH:
-3
3
4
4
Ipenenl 10 o Ax+1
lim
Mpegea Jx -1 paBeH:
-3
3
4
4
Ipenennt 11 . x—3
lim—;
Mpenea > X" =9 pagen:
0,75
o0
1
1
6

23




IIpenesst

12

o o x*—4
lim

2 X+2 papen:

Ipenennt

13

. X" —6x+9
lim=————
>3 X" =3Xx  pagen:

Ipenennt

14

x> —8x+15

=5 x* =25  papen:

IIpenesst

15

. 4x* -9
lim

715 2x+3 pasen:

Ipenennt

16

IIpenen

lim
23 2x -6 pasen:

0,75

a|—|—|8

Ipenennt

17

IIpenen

0,75

a|—|"8

Ipenennt

18

IIpenen

lim— "
=0 3x° +2x paBeH:

0,75

a|—|"8

24




IMpenenst 19 lim 2x —3x?
IMpenen *° 3x’ —4x? paBeH:
0,75
o0
1
1
6
IIpenesst 20 lim
Mpenea “° X+5 papen:
0
o0
3
3
8
IMpenenst 21 lim
Mpenea “>* X+5 papen:
0
o0
3
3
8
IMpenenst 22 lim
Mpegen >~ 2X—6 papen:
0
(e8]
1
1
6
IIpenesst 23 lim 3
Ilpenea *”” X paBeH:
0
(e8]
1
1
6
IIpenesst 24 lim—
Mpegen **3x" +2X papen:
0
(e8]
1
1
6
peneant 25 lim 3
Mpegen 2 4x—8 pagpen:
0
(e8]

25




1
0,75
IIpeneast 26 0 lim—o
Hpegen ' X—1 papen:
0
+ 00
1
3
Ipenennt 27 0 .
lim—;
Mpemea “>* X" +2X pagen:
+ |0
o0
1
1
6
Ipenennt 28 0 lim
i 12x—-6
Ilpepea 2 paBeH:
0
+ 00
1
12
peneant 29 0 lim
Mpegen “>2>2—X papen:
0
+ 00
1
2,5
peneant 30 0 lim—
Ipenea ' X" —X pagpen:
0
+ o0
1
1
6
702
IIpounsBoanas 1 0 | IlpousBoanas pykHumum f(x)=3x paBHa:
1
+ |3
0
X
IlpousBoaHasn 2 0 | IIpousBoanasi pykHumu f(x) =2x + 6 paBHa:
2X
6
+ |2
8
IlpousBoanasn 3 0 | IlpousBoanasi pyxkHumu f(x) =4 —x paBHa:
4




3

-X
+ | -1
IlpousBoaHasn 4 0 | IlpousBoanasi pyxkHumu f(x)=x paBHa:
0
+ |1
2
X
IlpousBoaHasn 5 0 | IlpousBoanasi pykHuumn f(x)=x? paBHa:
+ | 2x
1
X
2
IlpousBoaHasn 6 0 | IlpousBoanasi pykHumm f(x) =x > paBHa:
X
3x
3
+ | 3x2
ITpousBoanas 7 0 | IlpomusBoanasi pykHumu f(x)=4sinx paBHa:
-4cosx
0
+ | 4cosx
sinx
IIpousBoanas 8 0 | IlIpomusBognasi pykHumumu f(x)=cosx +2 paBHa:
sinx + 2
+ | -sinx
COSX
-sinx + 2
IIpounsBoanas 9 0 | IlpomusBoanasi pykHumm f(x) =3 —sinx paBHa:
-COSX
-sinx
+ |3 —cosx
3 + cosx
IIpousBoanas 10 0 | IlpomusBoanasi pyknumu f(x)=x +3 paBHa:
4
2x+3
+ |1
x+3
ITpousBoanas 11 0 | IlpousBoanast pykHumum f(x)=5x —4 paBHa:
5x
1
0
+ |5
IlpousBoaHasn 12 0 | IlpousBoanasi pykHumum f(x)=7 —2x paBHa:
-2X
5
+ | -2
X
IlpousBoaHasn 13 0 | IlpousBoanasi pykHumm f(x) = 4x paBHa:

1

27




4

0

X

IIpousBoanas

14

(=)

Mpousponnas ykuuuu f(x) =x° -1 pasHa:

3x?

X

3x-1

x-1

IIpousBoanas

15

Mpoussoanas pykunun f(x) =x’+x’ pasHa:

2x+x 2

2x+3x 2

2
X+X

x+3x 2

ITpousBoanas

16

IIponsBonnas pyxknuuu f(x) = 6cos X paBHa:

-sin X

0

-6sin x

6sin x

IIpousBoaHas

17

IpousBoanas ¢pykHuuu f(x)=-3sin X paBHa:

3cos x

-3¢os x

COS X

0

IIpousBoaHas

18

IlpousBoanas pykHmum f(x)=sin x + 6 paBHa:

cosx +6

COS X

—COS X

—cosx+6
2x+1

IIpousBoaHas

19

IIpousBoanas ykHuum y =¢~* '. paBHa:

2€2X+1

e2x+1_+ 262x+1

e2x+1

e2X+1 + e

IIpousBoaHas

20

IlpousBoanas pykHuuu y =2* + 3*+ 4* paBHa:

2* In2+ 3%In3+ 4% In4

2% 3 4%

In ind Int

9

9x

IIpousBoaHas

21

Mpouspoauas Gpykuuuu y=In(x’+1) paBua:

2x

x2+1

2x(x2+1)
x

x2+1

x(x2+1)

IIpousBoaHas

22

IlpousBoaHas pykHuuu y = xInx paBHa:

Inx +1

Inx

28




1
Inx + -
£

1

IIpousBoaHas 23 0 | Hpoussoauas GykHuuH y=x’e* paBHa:
2x2
2xe*
x%+ 2xe*
+ | (x2+2x)e*
Mpoussoanasn 24 0 | 3nauyenne npoussonnoii GpyHkuun y = x;;:l B TOYKe
rpajguka ¢ abcuuccoii X = 1 paBHo:
1
-1
+ |0
4
IpounsBonnas 25 0 | 3mauenue npousBoaHOii GyHKIMH ¥ = 5x* — \2x B
TO4YKe rpaguka ¢ adbcuuccoii x = 1/2 pasHo:
1
+ | L5
-1
-1.5
IIpoussoanas 26 0 | 3HayeHue Mpou3BOAHON QyHKIUM y = sin3x +1 B
TO4YKe rpadguka ¢ abcuuccoi X = /2 paBHO:
3
1
-1
+ |0
IIponsBoaHas 27 0 — A3
P IIpousBoaHas PYHKIHUH y=4x paBHa:
+ 12x°
12x
4x?
12x3
Hpoussoanas 28 0 IIpousBoaHas pYHKIHUH y=6x-1 1. paBHa:
-5
11
+ 6
6x
IIponsBonnasn 29 0 x—1
y=—
IIpousBoaHas PYHKIHUH X paBHa:
1
e
x—1
x2
2x+1
x2
+ 1
x

29




IIpousBoanas

30

y=Xxsinx

IIpousBoanas GyHKuumn paBHa:

SIn X —XCOS X

sin x+ xcos x

COos x

X+XCOSXx

IIpousBoanas

31

IpousBoanas pyHkuumn

2 .
y=Xx"+8InXx BTOYKE X,=7
paBHa:

=1

2r+1

2r—1

27

IIpousBoanas

32

IpousBoanas pyHKkuumn 2 2 B TOUKE
Xo=2 PpaBHa:

10

12

8

6

IIpousBoanas

33

y =sin(3x+2)

IIpousBoaHas PYHKIHUH paBHa:

cos(3x+2)

—3cos(3x+2)

3cos(3x+2)

—cos(3x+2)

IIpousBoanas

34

_ .2
HpOI/BBO)lHaﬂ (l)yHKulm y= 3x 12\/;

4 paBHa:

B TOYKC Xo=

21

24

0

3,5

IIpousBoanas

35

1 V4
y =—tg(4x—7t)+—
IIpousBoaHas GpyHKIUH 2 4 B Touke

V2
Xy =—
4
paBHa:

2
T
4

4
T
2

IIpousBoanas

36

_ 2
IIpousBoanasn q)ymculmy - X cosx paBHa:

30




2xsinx

—2xsinx

2 .
2XCcoSX+x"sinx

2 .
2xXCcosx—x"sinx

IIpousBoanas

37

IIpousBoaHas PYHKIHUH 3 paBHa:

2x°

2x°

IIpousBoanas

38

6x°
n y=12-5x )
pousBoaHas GYHKIHH paBHa:

7

12

-5

-5x

IIpousBoanas

39

_x+3

IIpousBoanas pyHKuumn X paBHa:

3

2
X

2x-3

2
3
e
3

X

IIpousBoanas

40

Y =XCOSX

IIpousBoaHas PYHKIHUH paBHa:

COSX —XxSInx

COS X + xSIn x

—sinx

X—sinx

IIpousBoanas

41

IIpousBoaHas GpyHKIUH

y=x"+Cc0OSX BTOUKE X,=

| N

paBHa:

=1

7+1

Z
2

|

31




IIpousBoanas

42

X 5x
y=———+3x
IIpousBoaHas GpyHKIHUH 3 2 B TOYKe

Xo=2 PpAaBHAa:

13

3

8

27

IIpousBoanas

43

y =cos(5x—-2)

IIpousBoaHas GyHKumn paBHa:

—2sin(5x—-2)

—5sin(5x—2)

5sin(5x—2)

sin(Sx - 2)

IIpousBoanas

44

3 1

y = —— \/; xo —_
IIpousBoaHas GpyHKIHUH X B TOYKe 4
paBHa:

47

49

47

11,5

IIpousBoanas

45

=l+cte(2x+
IIpousBoanas pyHkuumn Y clg ( X+ )

7
Xy =——

4 paeua:

B TOYKE

IIpousBoanas

46

— v2
IIponsBoaHas GyHKIUH y=x Smx paBHa:

2XCoS Xx

2xsinx—x* cosx

. 2
2xsinx+x" cosx

—2XC0SX

IIpumenenne
MPOU3BOAHON K
HCCJIEIOBAHMIO
byHkumit

Kpurtnyecknmu Toukamu QyHKIUU

2
flx)= —x?+x7+2x—3 ABJIAIOTCA:

-3:1

-2;3

IIpumenenne

DxcrpeMyMoM pyHKIuM y =2x> —4x — 6 ABAsETCH
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NPOU3BOIHOMN K TOYKA:
HCCJIeJOBAHUIO
byHKumit

(1:-8)

(-1, 0)

(1,0

(3;0)
Ilpumenenne JkcTpeMyMaMu QYHKIHHA y =3x° —9x —6 ABIAIOTCS
NPOU3BOIHOM K TOUKH:
HCCJIeJOBAHMIO
byHKumit

(-1, 0); (1; -12)

(-1;0); (2; 0)

(3;0); (-1; 0)

(1;0); (-2; 0)
IIpumenenne Kpurnyecknmu Toukamu QyHKIUU
MPOU3BOAHON K X x?
HCCIe0BAHMIO f(x): —?—T+3x—2 SAIBJISIIOTCA:
dyHKumit

-1; 3

-2; 1,5

-1,5; 1

0,5;2
IIpuMmenenue Toukoii 3xcTpemymMa pyHKIUN
NPOM3BOIHOI K f(x)=15x* + 3x° aBasierca:
HCCJICJOBAHUIO
byHKumii

Xinax = _1’5

X, =0

X =—L5

xmax 1 5
IIpuMmenenue IIpoMe:xxyTkaMu Bo3pacTaHusd PYyHKIUH
IPOM3BOHOI K f(x)=x* +9x* — 4 sBasoTCs:
HCCJICJOBAHMIO
byHKumii

[- 6;0]; [6;+0)

( 00; 6] [0 +oo)

l0:6} [7:8]

( 00; O] [6 +oo)
IIpumenenue Touka Makcumyma dpynkmun f(x)=—x° +3x u eé
NPOM3BOHOU K MAaKCHMYM PaBHbI:
HCCJICJOBAHMIO
byHxKumii

x=1;£(1)=2

x=—-1;f(-1)=2

x=11(1)=-2

x=-1;f(-1)=-2
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IIpuMmenenue 8 IIpoMe:xxyTKOM BO3pacTaHusA QYHKIHU
NPOU3BOHOI K f(x)=-x*+3x sBasercs:
HCC1eJ0BAHNIO
byHKumit

(—o0i-1)

(o]

(1;+oo)

[-11]
IIpumenenne 9 Jkcrpemymom pynkuun y = 6x> —12x + 14 spasiercs
NPOM3BOAHOM K TOYKA:
HccI1e10BAHUI0
dyHkumit

(1;0)

(1,5; -1,75)

(1 8)

(8 1)
IIpumenenne 10 IxcTpeMmymMaMu QyHKUAN y = 4x° —12x —8 ABAAIOTCH
NPOU3BOJIHOM K TOUKH:
HcC1eJ0BAHNI0
byHKumit

(-1, 0); (2, 0)

(-1; 0), (1; -16)

(1,5; 0); (1; 0)

(15 0), (-2, 0)
IIpumenenne 11 Kpurnueckasi Touka QyHKIIHHA
NPOM3BOIHOI K £(x)=3x* =3x* + x—15 papna:
HCCIeI0BAHUI0
byHKumit

1

3

3

1
3

-3
HpnMeHe}mg 12 Toukoii MuUHMMYMa pyHKIHH ! (x) =0,5x" 2%’
NPOU3BOHOM K )
HCCJIe0BAHUIO ABIeTest:
byHKumii

X, =0

X =1

X =3

min _3

IIpuMmenenue 13 IIpomexyTkoM yObIBaHUSI GYyHKINH
NPOU3BOIHOM K f(x)=x* —6x? +35 g paseTes:
HcC1eJ0BAHNI0
byHKumii

[0;4]

(—00;0,25)
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(-0,25; 0,25)

(0:4)
Hpuwenenue 1400 rouka vunamyma dynxmmn () =" =3x | oa
NPOU3BOIHOM K
MHHHMYM PaBHbI:
HCCIeI0BAHUI0
byHKumit
x=1;1(1)=2
x=—1;f(-1)=2
+ | x=Lf(1)=-2
x=-1;/(-1)
IIpuMmenenue 15 0 | IIpome:xyTkom yObIBaHuSI PYHKIMHU
NPOU3BOAHON K f(x): x—3x S
HCCIIEI0BAHMUIO )
byHKumii
( o0}~ 1]
(1 +oo)
[_ 1511
HeonpeneseHHbli 1 0 Boeruncants
HHTErpaJj [xsin3xdx:
-cos3x /3
[x(2Inx) /x dx + C
0
+ | xIn’x -2]lnx dx + C
Heonpenesennbrit 2 0 BuryucauTh HeonpeaeJaeHHbIH HHTErpaJl
HHTerpaJ [ (52 + 12)du
4+ ol
f{u—i—lr’ ——+l?r+(“
p't 1
dr = E’“
/ n+ 1 T
0,01
16,5
Heonpenesennblii 3 0 / 5
HHTErpaJl Boeruncantb Heonpenenennblﬁ HHTEerpaJ o
5 "}
/{m +12)de = — + 12z + C
xIn’x -2]Inx dx + C
0
+ i b
/;r:"ri;r: = — 4
i
2
3
HeonpeneseHubli 4 0 HaiiTu 3HaueHue nepBoodpa3Hoii GpyHKUMHU
HHTerpaJ 3

-2 -
y=8in"3X  rpadux xoTopoii mpoxoauT yepe3 Touky M
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NG

E-NIAOS R SRRV, |

HeonpeaeseHHbli
HHTerpaJj

OO0mmii Bua nepBoo0pasHbIX 1151 GQyHKIUH
f(x) = 2(2x + 5)* umeer BUA:

1
S502x+5°+C

2
S02x+5)7°+C

4
S(2x+5°+C;

42x + 5+ C

HeonpeneseHHbli
HHTerpaJj

OO0mmii BM MepBo00Pa3HBIX A QYHKIHMH Y = ¢~

nMeeT BH/:

1
_262X—|—C

2¢%+C

1
224 C

2e*+C

HeonpeaeseHHbli
HHTerpaJj

<

OO0mmii Bua nepBoo0pasHbIX 151 QyHKIUH
f(x) = sin*x umeer BuA:

3 1 1

-8 x+ 4sin2x - 32 sindx + C

1

sin2x + 32 sindx + C

sin2x - 32 sinx + C

1

1
x - 4

l 1
x - 4

1 1
x4+ 4 sinx + 32 sin2x + C

0| W| N =] 00w

Heonpenesennbli
HHTErpaJ

Hajigute 001muii Buja nepsoodopasubix F(x) ais

dynxnun f(x) = V2X~1

22x-1V2x-1

3
2x-1v2x -1 N
3

C

4(2x—1;\/2x—1 L C

1

34v2x-—1

+C

Heonpenesennbli
HHTErpaJ

HaiiTu nepBoo6pasnyio pyHKIHH y = x> -2X - 3,
rpa)uK KOTOPOil MPOXOAUT Yepe3 TOUKY (-1; 3)
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F(x)=x>/3-x>-3x+4/3

F(x)=x2/3-x>-3x+4/3

F(x)=x>/3 —x’- 3x +4/3

F(x)=x>/2-x>-3x +4/3.

Heonpenenennblii 10 MepBooGpasuas gynxunu f(x) = 7x° —7e”,
HHTErpaJ yaosjeTBopsiromas yciaosuw F(0) =1, paBHa:
F(x)=7x" —7e" +8
F(x)=x" =7e" +1
F(x)=7x" =7¢" +1
F(x)=x"—-7e" +8
OnpeneseHHbIH 1 2 X
HHTErpaJ v ero Hurerpan I X" dx paBen:
NpUMeHeHHne 0
4
8
2
6
OmnpeneneHHblit 2 4
HHTErpa 1 ero HnTerpan I 2x*dx paBen:
NpPHMEHEHHE 1
42
1
6—
3
4,5
9
OnpenesieHHbIH 3 1 ,
HHTErpaJl v ero HuTerpan I (x + 4x—1)ix paBeH:
NpUMeHeHne 0
1
1—
3
2
_2=
3
20
9
OnpeneneHHbIi 4 z
MHTErpas i ero Hurerpan j COS Xdx paBeH:
NnpuMeHeHHe 0
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OnpeneneHHbli
HHTErPaJI U ero

2
Hurerpan J sin xdx pasen:
NpHUMeHeHHne ’
3
V3
2
V2
2
1
2
V2
Onpenenennbrii 2
4 .
HHTErpaj H ero I/IHTerpaJIIx dx paBeH:
npHMeHeHune '
1
6—
5
1
1=
4
1
2
V2
OmnpeneneHHblit S,
HHTErpaj " ero Hurerpan I(x + Zx)ix paBeH:
NpuMeHeHne B
1
6—
5
i1
4
1
2
V2
OmnpeneneHHblit Beryucaure miomanb (pUrypbl, OrpaHu4eHHOMN
HHTErpaJ u ero J—— \/;’ y=1,x=4
NpHUMeHeHHne
2
73
2
1
2
3
3
OnpenesieHHbIH Boruneants miiomaab GUrypbl, orpaHu4eHHOH
WHTErpaJj u ero auHusIMEA: y=2%; y=2%2; x=2
NpUMEeHeHne
15
1/In2
1/In12
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1/In20

OnpeneseHHbIH 10 Boruncanrte niomanab GUrypbl, OrpaHu4eHHON
HHTErpaJj u ero JuHusamu y=x>+1, y=0, x=0
NpHMeHeHHne

¥4

3/8

3/14

HET NPAaBUIBHOTO OTBETA
OnpenesieHHbIH 11 Boruncianrte miomanab GUrypbl, orpaHu4eHHOI
HHTErpaJj u ero Junusavu y=1+2sin x, y=0, x=0, x=n/2:
NpHMeHeHHne

n/2 +4

n/3+2

/2 + 2

0.5
OmnpeneneHHblil 12 Boryucaure miomanb (purypsl, orpaHu4eHHOMN
HHTErpaJj u ero JUHEAMH y= 4 -x2, y=0
NpHMeHeHHe

10,5

10 2/3

12

18
OmnpeneneHHblit 13 Boryucaure miomanb purypsl, orpaHu4eHHON
HHTErpaJj u ero auausamu y=1+ 0,5cos x, y=0, x=-n/2, x=n/2
NpHMeHeHHe

n+0,1= 4,14

n+1=4,14

0,1

0,05
OmnpeneneHHblil 14 Beryucaurs miomanb purypsl, orpaHu4YeHHON
HHTErpaj " ero JMHHAMHE y=X2, y=VX
NpHMeHeHHe

7,3

2

1/3

0
OmnpeneneHHblit 15 Beryucaurs miomanb purypsl, orpaHu4YeHHON
HHTErpaJj u ero JUHUAMH y*=2x+4 , x=0
NpHMeHeHHe

10,5

1,73

0,4

16/3
OnpenesieHHbIH 16 HajiTu 3HaueHue BbIpakeHus 6S, rae S- mjiomaib
HHTErpaj " ero (urypnl, orpaHu4eHHON JUHUAMU
npUMeHeHHne = -x*+5x-5 u y=1.

1

14

16

1,5
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OmnpeneneHHblit 17 Haiinure miomanb purypsl, orpaHH4YeHHOH
HHTErpaJj u ero KpuBbIMH Y=1-x> n y=0
NpUMeHeHHe
5
3
7
3
10
3
4
3
OmnpeneneHHblil 18 Boryucaure miomanb (purypsl, orpaHu4eHHON
HHTErpaJj u ero JaHaAMA Yy = x5,y =8,x =1
NpUMeHeHHe
1
124
3
34
3
74
1
44
KommniexkcHble 1 4i -2
uuncIa KommiekcHoe unciio 1 =7  pasHo:
3+
-1
2 —4i
1+4i
KommniexkcHbie 2 1-i
auena Komnuexcnoe unciao |+ papno:
3+1
-1
2—4i
1+4i
Kommaexcubie 3 CyMMa KOMILIEKCHBIX uHcea ~1 — 05-3.2i
YHCcJIa —15-08
2 =L~ UO happa:
3+
-1
2 —4i
1+4i
2
Kommexcuble 4 Kopuu ypauennsi X —2X+5=0 ga muoxecrne
YyucJIa

KOMIIVICKCHBIX YHUCEJI PaAaBHbI:

1+2i

L3,

5 5

2+1
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-1+1

KoMmniekcHbIe
qyHucJaa

Kopuu ypaBHenus 2,5x* + x +1 = () Ha MHOKecTBe
KOMILIEKCHBIX YHCeJl PABHBI:

1+2i

L3,

5 5

2+i

-1+1

KomMniekcHble
qyHucaa

2 _
Kopuu ypauennss X +4X+5=0 ga muoxecrne
KOMILTEKCHBIX YHCeJl PABHBI:

1+2i

L3,

5°5

2+1

-1+1

KommniekcHble
qyucJaa

2 _
Kopuu ypauennss X +2X+5=0 ga muoxecrne
KOMILTEKCHBIX YHCeJl PABHBI:

1+2i

L3,

5°5

2+1

-1+1

KomMniekcHble
qyHucaa

Komnuiekcnoe yucio (-5 + 2i) — (5 + 2i) paBHo:

-10

-12 + 18i

-21 —42i

18 — 61

KoMmiekcHbIe
ypcaa

Kommuiekcnoe unciio (6 + 4i)3i paBHo:

-10

-12 + 181

-21 —421

18 — 61

KoMmiekcHbIe
ypcaa

10

IpousBeenne KOMILIEKCHBIX qicen 21— > 2

z, =1-8i

Hu

PaBHO:

-10

-12 + 18i

-21 —421

18 — 61

DJIeMeHTHI TeOpHuH
BEPOATHOCTEH U
MaTeMaTH4eCcKoi
CTATUCTHKHU

Ypasnenue perpeccun umeet Bug —Y=5,1-1,7*x. Ono
MOKAa3bIBaET, YTO NPH YBeJUYeHUH X HA 1 equHHUILY
CBOEro M3MepeHus Y B CpeIHeM:

YMmenpmutTes Ha 1,7 eMHUI CBOEr0 U3MEpPEHUs

VYBeauuuTcs Ha 1,7 CAWHUI CBOCI'O U3MCPCHUA

YMmenpmuTes Ha 3,4 eIMHUI CBOETO U3MEpPEHUs

HCT IIPABHUJIBHOT'O OTBCTA
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DJIeMeHTHI TeOpHuH
BEPOATHOCTEN U
MaTeMaTH4eCcKoi
CTATUCTHKHU

CyMMma 3THX ABYX COOBITHII — JOCTOBEpPHOE COObITHE,
NMpou3BeeHHue ITUX ABYX COOBITHH - HEBO3MOKHOE
coOBITHE. JTH IBa COOBLITHA ABJIAIOTCH:

JIOCTOBEPHBIMU COOBITUSIMU

HEBO3MOYKHBIMU COOBITHAMHU

AOCTOBCPHBIM Y BO3MOKHBI COOBITUSIMU

HpOTI/IBOHOHO)KHbIMI/I COOBITUSIMU

DJIeMeHTHI TeOpHuH
BEPOATHOCTEH U

Cay4aiinas BeinunHa Y=4x+2, npu 3ToM
MaTreMaTudeckoe o:kujganue X paBHo3.

MaTeMaTH4eCcKoii MaremaTu4eckoe O:KUAaAHUE CIYyYAHHOU BeJIUYUHbI Y
CTATHCTHKH paBHO:

28

0

14

-14

JJIeMeHTbI TEOPHH
BEPOATHOCTEH U

Cuayuaiinas BeauyuHa Y=3x+5, npu 3Tom qucnepcust
X paBHa 2 .Jlucnepcus ciay4yaiHol BeJnYuHbl Y

MaTeMaTH4YeCKOM paBHa:
CTATHCTHKH

36

18

-18

0

DJIeMeHTHI TeOpHuH
BEPOATHOCTEN U

ITapHbIi KO3O(PPUUHEHT KOPpeIALUHA U3MEHAETCH B
npeaeJax:

MaTeMaTH4YecKoi

CTATHCTHKH
—1<p,y<1,
-10<p,y<1
—100 < Poy<l,
-10<p,y<1g

DJIeMeHTHI TeOpHuH
BEPOATHOCTEN U
MaTeMaTH4eCcKoi
CTATUCTHKHU

ITapHbIi KOYPPUUHEHT KOPPEIALUA MEKIY
NpPU3HAKaMHU paBeH 1. ITo 03Ha4aer:

OTtcyTrcTBUE QYHKIMOHAIBHOM CBSI3U

Hanuune GyHKIIMOHATBLHON CBS3H

Cnabas pyHKLIMOHAJIbHAS CBA3b

CunpHas QyHKIMOHAJIbHAS CBSI3b

JJIeMeHThI TEOPHH
BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATHCTHKH

IMapublii KO3(pPuHEeHT KOPPeaIIUN MeAKITY
NpHU3HAKaMH paBeH -1. JTo o3HavaeT:

Hanuyue nonoxutenbHON TMHEHHOW (yHKITMOHAITBHOM
CBSI3U

Hanuyue orpuniatenbHo# TMHEHHON ()YHKIIMOHAILHON
CBSI3U

OTCYTCTBHE (DYHKIIMOHAJIBHOH CBSI3U

42




HCT BCPHOI'0 OTBCTA

JJIeMeHTbI TEOPHH 8 OneHKoii MATEMaTHYECKOI0 O;KUIaHNS ABJISETCH:
BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATHCTHKH
Cpennsig rapMoHnueckas —X,
Cpennsist apupmernueckast —X
MeJMaHa
Moza
DJIeMeHTHI TeOpHuH 9 Ounenka siBJIsieTCs HeCMEIeHHOM, ecIn:
BEPOATHOCTEN U
MaTeMaTH4eCcKoM
CTATHCTHKH
MareMaTH4eCcKOe 0KHUIAHUE OLIEHKH OOJIbIIIE 3HAYEHUS
OLICHMBAEMOTI'0 ITapameTpa
MaremaTuueckoe OXHNIJaHNUEC OICHKHW MCHBIIIC 3HAUYCHUS
OLICHMBAEMOTI'0 TapameTpa
Marematuueckoe OXKXMJaHUC OLCHKH PABHO 3HAYCHUIO
OLICHMBAEMOTI'0 ITapameTpa
HET BEPHOTO OTBETA
JJIeMeHTbI TEOPHH 10 AOOHEeHT 3a0bL1 nocJaeaHI0 undpy Homepa Teaedona
BEpPOSITHOCTEl U CB0Ero 3HAKOMOTr0 M Ha0paJ ee Hayraja. BeposiTHoCTh
MaTeMaTH4YeCKOM TOr0, YTO OH HA0PaJI NPaBUJILHbIH HOMEpP, paBHA:
CTATHCTHKH
1/100
1/5
1/10
1/2
DJIeMeHTHI TeOpHuH 11 BeposiTHOCTB TOr0, YTO CTYIEHT CAACT KasKAble U3 3-X
BEpPOATHOCTEHN U JK3aMEHOB CECCHH HA OTJMYHO PaBHA
MaTeMaTHYeCKOH coorBeTcTBeHHO 0,4;0,5;0,1. IToanyuyeHue OTIMYHBIX
CTATHCTHKH OLICHOK HA 3THX IK3aMeHaX cO0bITHE He3aBHCUMOe.
BeposATHOCTB TOT0, YTO CTYAEHT CAACT HA OTJIMYHO
Bce 3 JK3aMeHa, paBHa:
0,2
0,02
0,5
0,05
JJIeMeHThI TEOPHH 12 BeposiTHOCTB TOT0, 4TO B CTPAXOBYI0 KOMIIAHUIO B
BEpPOSITHOCTEl U TeYeHHne roja 0OpaTUTCs ¢ KCKOM 0 BO3MeIlleHUH
MaTeMaTH4YeCKOM yuiep0a nepBblii KJIMeHT, paBHa (,2. BTopoii -0,1.
CTATUCTUKH OOpaienne KJINEHTOB COOBITHSI HE3aBUCHUMBbIE.
BeposATHOCTB TOr0, YTO B T€YEHHE I0J1a B CTPAXOBYIO
KOMIIAHUIO 00PATUTCHA XOTH ObI OAMH U3 ITUX
KJIHEHTOB, PABHA:
0,28
0,56
0,01
0,07
JJIeMeHTbI TEOPHH 13 BeposiTHOCTB TOT0, YTO B CTPAXOBYI0 KOMIIAHUIO B

BEPOATHOCTEH M

TCYCHHE oA OﬁpaTI/ITCﬂ C HICKOM 0 BO3MCIICHHUH
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MaTeMaTHYeCKOM
CTATHCTHKH

yiep0a nepsblii KJaueHT, papHal,2. BTopoii -0,1.
Oo0paieHue KJIHMEHTOB COOBITHSI He3aBUCHMBbIE.
BeposATHOCTH TOT0, YTO B T€YEHHE I0/1a B CTPAXOBYIO
KOMIIAHUIO He 00PATUTCS HU OJMH U3 ITHX KJIHEHTOB,

paBHa:
+ 0,72
0,56
0,01
0,07
JJIeMeHTbI TEOPHH 14 0 B xopoOxe 4 craHIapTHBIX U 2 OPAKOBAHHBIX JAeTAJH.
BEpPOATHOCTEH U IToapsin BBIHMMAIOT 2 AeTa/u, IPH 3TOM He
MaTeMaTH4YeCKOM BO3BPAIIAIOT UX 00PATHO B KOPOOKY. BeposiTHOCTH
CTATHCTHKH TOT0, YTO 00€ BbIHYTHhIE JeTaJIn OpaKkoBaHHbIE,
paBHa:
1/30
1/45
+ | 1/15
0.05
JJIeMeHTbI TEOPHH 15 0 BeposiTHOCTB 10CTOBEPHOT0 COOBLITHS, PABHA:
BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATHCTHKH
0.5
s
0.01
+ 1
DJIeMeHTHI TeOpHuH 16 0 | B xopoOxe 4 cTaHAapTHBIX U 2 OPAaKOBAHHBIX JeTAJIH.
BEPOATHOCTEH U ITociaemoBaTeILbHO IO OAHON BLIHMMAIOT 2 JeTaJH,
MaTeMaTHYeCKOU NPH 3TOM KaXKIbIi pa3 BO3BPAIIAIOT UX 00PaTHO B
CTATHUCTUKH KOpOoOKy. BeposiTHOCTBH TOr0, UTO 00€ BHIHYTHIE
AeTaJu OpaKoBaHHbIE, PABHA:
+ | 1/9
1/3
1/5
Vi
DJIeMeHTHI TeOpHuH 17 0 | BeposATHOCTH CJIy4alHOIO COOBITHSI —3TO:
BEPOATHOCTEN U
MaTeMaTH4eCcKoi
CTATHCTHKH
JIro60oe unciao ot 0 go 10
+ JIro60e yncno ot 0 o 1
JIro6oe uncino ot 1 no 10
JIro6oe uncino ot (-1) no 1
DJIeMeHTHI TeOpHuH 18 0 | BepoATHOCTH HEBO3MOKHOI0 COOBITHS PaBHa:
BEPOATHOCTEN U
MaTeMaTH4eCcKoi
CTATHCTHKH
+ |0

JIro60€ yncio ot 0 mo 1

JIro60e yncno or 1 1o 10

JIro6oe uncio ot (-1) 1o 1
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DJIeMeHTHI TeOpHuH 19 0 | Incnmepcusi NOCTOSIHHONM BeJTMYMHBI PABHA:
BEPOATHOCTEN U
MaTeMaTH4eCcKoi
CTATHCTHKH
1
120
+ 10
o0
DJIeMeHThI TeOpUuH 20 0 Ecau 2 co0bITHSI He MOTYT POU30MTH OJHOBPEMEHHO,
BEpPOATHOCTEH U TO OHM HA3BIBAKTCH:
MaTeMaTH4eCcKoi
CTATHCTHKH
COBMECTUMBIMU
+ HECOBMECTUMBIMU
IIPOTUBOIOJIOKHBIMU
HCT MPABUJIBHOI'O OTBCTA
JJIeMeHTbI TEOPHH 21 0 3HAYMMOCTH MAPHOT0 KOI(PPuIHeHTa KOPP e U
BEPOSATHOCTEH 1 NPOBEPSIETCS ¢ IOMOIIBIO:
MaTeMaTH4YeCKOH
CTATHCTHKH
Pacnpocrpanenus @uimepa — Heiirrca
Pacnipoctpanenns Ctproienra
+ | oba oTBEeTa BEpHBI
00a 0TBETa HEBEPHBI
DJIeMeHTHI TeOpHuH 22 0 | MHCTHTYT moJIy4aeT KOHTPOJIbHbIe padoThl
BEPOATHOCTEN U CTYeHTOB uX 3-x ropoaos: A,B,C. BeposiTHocTh
MaTeMaTHYeCKOU MOJIy4eHHs1 KOHTPOJILHOM padoTsl U3 ropoaa A-0,7, u3
CTATUCTUKH ropoaa B-0,2. BeposiTHOCTH TOr0, YTO O4epeaAHO
nakert Oyaer mojydyeH u3 ropoaa C, paBna:
0,01
0,001
1
+ 0,1
DJIeMeHTHI TeOpHuH 23 0 | U3 kosoabl 52 KapT HayAa4dy BbITATHBACTCSH OJHA.
BEpPOATHOCTEH U BeposiTHOCTB TOT0, 4YTO 3Ta KapTA-KOPOJib, PABHA:
MaTeMaTH4eCKoi
CTATHCTHKH
1/52
1/9
0.5
+ | 1/13
DJIeMeHTHI TeOpHuH 24 0 | MHTerpaj or miIoTHOCTH pacnpenenenus f(x)
BEPOATHOCTEN U HeINpepbIBHOM CJIYYAHHOM BeJUYUHbI
MaTeMaTH4eCcKoi 2
CTATHCTHKH If (x)dx =
—o paBeH:
0,1
10
+ 1
0,01
JJIeMeHTbI TEOPHH 25 0 Ko>gduumeHT nerepMuHALIMU- ITO:
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BEPOATHOCTEH U
MATEMATHYeCKOM
CTATHCTHKH

KBagpart Be100povYHOro K03 GUIHEHTA KOPPEISIIIT

KBanpaTHblit KOpeHb U3 BBIOOPOYHOTO KO3 puLMeHTa
KOppesiuu

0.01

HCT IIPABHUJIbBHOT'O OTBCTA

DJIeMeHThI TeOpUuH 26 MaremaTu4eckoe 0:KuAaHue MOCTOAHHOM BeJTMYMHBI
BEPOATHOCTEH U paBHoO:
MaTeMaTH4eCcKoi
CTATHCTHKH

IIPOTUBOINOJI0KHON BEJINUNHE

9TON BEJIIMYUHE

KBaJpaTy 3TOU BEJIMYUHBI

KBaJPAaTHOMY KOPHIO U3 3TOM BEIUYHH
JJIeMeHTbI TEOPHH 27 Ha S kaproukax pa3pe3Hoii a30yKH HANIMCAHBI O0YKBbI
BEPOATHOCTEH U O, 11, P, C, T. IlepemenmiaHHbIe KAPTOUKH
MaTeMaTH4YeCKOH BBIHMMAIOTCH 110 OAHOM M PACIIOJIAralOTC B OJHY
CTATHCTHKH JuHui0. BepossTHocTh mpovecth c10B0 «CITOPT»

paBHa:

1/5

1/15

1/25

1/500
JJIeMeHTbI TEOPHH 28 Ha ocnoBanuu 20 Ha0a101eHUH BBISICHEHO, UTO
BEpPOATHOCTEH U napHbId Ko3¢pPpuuuent koppeasuun Ryx=0,8./1os
MaTeMaTH4YeCKOM AUCIIEPCUHU CIYYAHMHOMN BeJIMYUHBI Y 00yCI0BJIEHHAS
CTATHCTHKH BJIMSIHNEM HEYYTEeHHbIX (aKTOPOB, paBHA:

0,18

0,36

0.05

0,01
DJIeMeHTHI TeOpHuH 29 Kak B Teopun BeposiTHOCTeli Ha3bIBaeTCsl BCAKUIA
BEPOATHOCTEN U (akT, KoTOpPBI B pe3yjbTare ONbITa MOKeET JH00
MaTeMaTHYeCKOH NPOU30iTH, JIN00 He Mpou3oTH?
CTATHCTHKH

coObITHE

HCIIBITAaHUE

UCCIIEJOBAHHE

BEJIMYMHA
DJIeMeHTHI TeOpHuH 30 Kak Ha3bIBaeTcs BCIKOE COOTHOLICHHE,
BEPOATHOCTEN U CBSI3bIBAIOIIEE BO3MOKHbIE 3HAYEHH S CIyYaAHHOM
MaTeMaTH4YeCKOM BeJIMYMHBI U COOTBETCTBYIOIINE UM BePOSITHOCTH?
CTATHCTHKH

psI pacnpeeeHms

3aKOH pacnpeesieHus

(GyHKIIMOHATIbHAS CBS3b

aucnepcust
JJIeMeHThI TEOPHH 31 Kak Ha3biBaeTcs cjydaiiHasi BeJIMYUHA, KOTOPast

BEPOATHOCTEH M

NPUHUMACT SHAYCHUA U3 MHOKECTBA
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MaTeMaTH4ecKoii {0;0,1;0,2;...51,0}
CTATHCTHKH
JHUCKpEeTHAas
MIOCTOSIHHAs!
HEIpephIBHAA
IepeMeHHas
DJIeMeHTHI TeOpHuH 32 BepositHoCTH MOnagaHus cTpekoM B neas 0,6.
BEPOATHOCTEH U Cneaano 30 BoicTpesnioB. Onpeneantb
MaTeMaTHYeCKOH HAUBeEPOsATHeHIIee YHCJI0 MONAJaHU.
CTATHCTHKH
18
15
12
10
JJIeMeHThI TEOPHH 33 IIpousBenenune AByX cOOBLITHII — ITO:
BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATHCTHKH
cOOBITHE, COCTOSIIIEE B OJTHOBPEMEHHOM MOSBICHUU
00oux coObITUH
o011ee YNCIIo MOSBICHUN 3TUX COOBITUI
COOBITHE, COCTOSIIIIEE B TOSIBIIEHUE XOTS ObI OJJTHOTO U3
cOOBITHI
CyMMa BEpPOSTHOCTEH ITUX COOBITHI
DJIeMeHTHI TeOpHuH 34 Bbi0opka penpe3eHTaTHBHA. JTO 03HAYaeT, YTO:
BEPOATHOCTEN U
MaTeMaTH4eCcKoi
CTATHCTHKH
OHa IT0JIHas
OHA MOCTOSIHHAs
SABJIACTCA 4aCThIO FCHCpaHBHOﬁ COBOKYITHOCTH
OHa npaBUILHO OTpaXkaeT MPONOPLUN F'eHEPAIbHON
COBOKYITHOCTH
DJIeMeHTHI TeOpHuH 35 CoBOKYNHOCTB COOBITHI 00pa3yeT IOJIHYIO IPYIILY,
BEPOATHOCTEN U ecJIn:
MaTeMaTH4eCKoi
CTATHCTHKH
Bce COOBITHS HAOOpa HE3aBUCUMBI
€CJIM BCe COOBITHA MOMApHO HECOBMECTHBI, a UX CyMMa
paBHa IOCTOBEPHOMY COOBITHIO
BMECTE C KaXKJIbIM COOBITHEM COBOKYITHOCTbH COJICPIKUT U
IIPOTUBONOJIOKEHHOE EMY COOBITHE
CyMMa BEpPOATHOCTEH Bcex coObITUI Habopa paBHA
CAUHUIC
JJIeMeHTbI TEOPHH 36 CoObITHS ABJISIIOTCH HECOBMECTHBIMM, €CJIN:

BEPOATHOCTEH U
MAaTEMAaTHYeCKOM
CTATHCTHKH

JJAaHHbIE COOBITHS HE MOTYT IPOU30UTH OJJHOBPEMEHHO

CyMMa BCPOHTHOCTCﬁ 9THX COOBITHI PaBHA CIMHUIIC

BCPOATHOCTH OAHOTI'O COOBITHS HE 3aBHUCHUT OT TOTO,
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IIPOM30LLIO MJIM HE IPOU30LLIO APYroe coObITHE

BCPOATHOCTD IPOU3BCACHUS OTUX COOBITHH paBHa
MPOU3BCACHUIO UX BepOHTHOCTGﬁ

JJIeMeHTbI TEOPHH 37 Kaxkas ouenka napaMmerpa Ha3bIBaeTCs
BEPOATHOCTEH U 3¢ PexTUBHOM?
MaTeMaTH4YeCKOH
CTATHCTHKH
OKUJaHHe KOTOPOil He paBHO OIICHMBAEMOMY MapaMeTpy
CTPEMUTCS 110 BEPOSITHOCTH K OLICHUBAEMOMY ITapaMeETPy
MMEEeT HAMMEHBIIYI0O BO3MOXHYIO TUCHEPCUIO
OKUJaHHe KOTOPOil paBHO OIEHMBAEMOMY MapamMeTpy
DJIeMeHTHI TeOpHuH 38 Jl1st KAaKMX ABYX COOBITHH BepPOSTHOCTb CYMMBbI 3THX
BEPOATHOCTEN U cOOBITHIA PABHA CYMMe BEPOSITHOCTEN KaxKI0I0
MaTeMaTH4eCcKoi coObITHS?
CTATUCTHKH
HECOBMCCTHBIX
MIPOU3BOJIBHBIX
3aBHUCUMBIX
HE3aBHCHMBbIX
DJIeMeHTHI TeOpHuH 39 Onpenenure BepOSATHOCTH TOT0, YTO BHIHYB OJHY
BEPOATHOCTEN U KapTy U3 K0JI0Abl B 36 KapT, BbI MOJy4UTe BajieTa
MaTeMaTH4eCcKoi J1000ii MacTH.
CTATUCTHKHU
1/36
1/9
1/2
1/4
JJIeMeHTbI TEOPHH 40 Yemy paBHa BepPOATHOCTb TOI'0, YTO NPU OPOCAHUM

BEPOATHOCTEH U

UIpajJbHOH KocTH Bbinajer 1, 6 niau 4?

MaTeMaTHUYeCKOMH

CTATHCTHKH
1/24
1/3
172

HCT IIPABHUJIbBHOT'O OTBCTA
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