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1. ITacmopT KOMILIEKTA OLIECHOYHBIX CPEACTB

1.1 Ob6aacTh NpUMEeHEeHUS KOMILJIEKTA OLIEHOYHBIX CPeCTB

KonTtpoawsHo-onieHounbie cpeacta (KOC) npeaHazHadyeHbl ISl KOHTPOJIS U
OIICHKH O00pa30BaTeNIbHBIX JOCTUKEHUN OOYy4YaroIIMXCsA, OCBOUBIIHUX MPOTPAMMY
yuebHo aucuumuinHbl 10.02.05 Ob6ecnedenune mHGOpMaAIMOHHONW 0€30MaCHOCTH
aBTOMATU3UPOBAHHBIX CUCTEM.

KOC Bkmro4aroT KOHTPOJIBHBIE MaTEpHalbl IS MPOBEACHUS TEKYIIEH H
IPOMEKYTOUHOM aTTecTanuu B GopMe dK3aMeHa.

KOC pa3paboran Ha ocHOBaHHH paboveil mporpaMmbl y4eOHON JUCHUTIIHHBI
EH 01 Maremartuka.

1.2 Ilenu u 3agaum y4yeOHON NUCIUIUIMHBI — TPeOOBaHMS K pe3yJbTaTaM
OCBOEHUSI MPOTPAMMBI:
B pesynbraTe OCBOGHHMS Y4ye€OHOM  JMUCUMUILIMHBI OOYy4YaroIIMICs JO0HKEeH
yMeThb:
V1 BBINOJNHATH OMEpallid HajJ MaTpHUIlAMU W pellaTh CHUCTEMbl JIMHEHWHBIX

YPaBHECHUM;

V2 BBINOAHATH ONEpallUi HaJl MHOKECTBAMU;

VY3 npumensaTs MeTo bl MU GepeHITHATHPHOTO U UHTETPATBHOTO UCYUCIICHHS;

Y4 wucnosib30BaTh OCHOBHBIE TMOJIOKEHUS TEOPUM  BEPOATHOCTEN U

MaTeMaTUYECKON CTATUCTUKY;

V5 npuMeHsATh CTaHAAPTHBIE METOJAbl M MOJEIM K PELICHHI THUIOBBIX

BEPOSTHOCTHBIX M CTATUCTUYECKUX 33/1aY;

Y6 1nonb30BaThCS IMAKETaMHU MPUKIAAHBIX MPOrpaMM JUIA  PELICHUs
BEPOSITHOCTHBIX U CTATUCTUYECKHUX 3a]1a4.

B pesynbraTe OCBOEHUS Y4eOHOM JUCHUIUIMHBI OOYYAIOUIUICS IOJDKEH
3HATH:
31 oCHOBBI TUHEHHOMN aNredphl M aHATUTUYECKOW T€OMETPUH;

32 OCHOBHBIE TOJI0KEHUSI TEOPUU MHOXKECTB;

33 OCHOBHBIE MOHATUS W METONbl AU(PPEPEHIINATBHOTO U WHTErPATbHOTO
VCUYUCIICHNUS,

34 OCHOBHBIE MOHSTUS U METOJBl TEOPUU BEPOSATHOCTEW M MATEMATHYECKOMN
CTaTUCTHKU,

35 OCHOBHBIE CTATUCTUYECKHE MMAKETHI MPUKIIATHBIX TPOTPamMM;

36 noruyeckue onepaluu, 3aKOHbl U QYHKIIUHN anreOpbl, JIOTUKH.
[Ipodeccuonanbupie (IIK) u  o6mme (OK) koMmeTreHmuM, KOTOpHIC
aKTyaJTU3UPYIOTCS MPU U3yYEeHUN YIEOHON TUCIUIUINHBI:
OK 1. BeiOupare crocoObl pemieHust 3agad Npo(eCcCHOHAIbHONW NeATEIbHOCTH,
IPUMEHUTENBHO K Pa3IMUHBIM KOHTEKCTaM.



OK 2. OcymecTtBiaTh TOWUCK, aHAIW3 W HMHTEpPHOpeTalnrio UHGOpMaLuH,
HE0OXOAMMOM ISl BBIMOJHEHUS 3a/1a4 MPo(heCcCCUOHATBHOM EeATeTbHOCTH.
OK 9. Hcnonwb3oBarh HWH(MOpPMAIMOHHBIE TEXHOJOTMU B NpodeccHoHaTbHOM
NEeSATETbHOCTH.
[IK 2.4. OcymecTtBiasith 00pabOTKy, XpaHeHHE U Tiepenayy uHOpMaIuu
OTPaHUYEHHOTO JIOCTYTIA.

I[lnanupyemble  JMYHOCTHBIE  pe3yJbTaThl  OCBOeHHsI  padoueil

NPOrpaMMbI:
JIP 1. Oco3narommuii cedst rpakJaHMHOM U 3aIIUTHUKOM BEJMKOM CTpaHbl.
JIP 2. [IposBrsaronun AKTUBHYIO rPakJaHCKYIO MO3ULIHIO,

JEMOHCTPUPYIOIINNA TPUBEPKEHHOCTh NPUHUMUIIAM YECTHOCTH, IOPAAOYHOCTH,
OTKPBITOCTH, JKOHOMMYECKM AKTHUBHBIA M YYacCTBYIOUIMHA B CTYACHYECKOM U
TEPPUTOPUATBHOM CaMOYMPABIECHUH, B TOM YHCJIE HA YCIOBUSAX TOOPOBOJIHUYECTBA,
IPOAYKTUBHO  B3aMMOJEHCTBYIOIIMA W  Y4YaCTBYIOUIMH B JIE€ATEIBHOCTH
OOLIECTBEHHBIX OpraHU3alui.

JIP 3. CoOmromaromuii  HOPMBI MPABOMOPSIKA, CIASAYIOUIMNA uAcanam
Ipa)IaHCKOro oOmiecTBa, o0ecnedyeHns Oe30MacHOCTH, NpaB M CBOOOJ TpaxkIaH
Poccun. JlosibHBIM K yCTaHOBKaM M MPOSIBICHUSIM INPEACTABUTENECH CYOKYJIbTYP,
OTJIMYAIOIMNA HMX OT TPYIHI C JACCTPYKTUBHBIM M JCBHAHTHBIM ITOBEICHUEM.
JIEMOHCTpHUPYIOIIMI HENpUATHE M NPEAYNPERKAALNMIA COLUUAIbHO ONACHOE
IIOBEJICHUE OKPYKAIOIIUX.

JIP 4. IlposiBastomnii U AEMOHCTPUPYIOIIMI YBa)XEHUE K JIOASM Tpyna,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO Tpyna. CTpemsmuiicss kK GOpMHUPOBAHUIO B
CETEeBOW Cpejie TMYHOCTHO U MPO(PECCHOHANBHOIO KOHCTPYKTHUBHOTO «IIH(PPOBOTO
caena.

JIP 9. CobOmronmaromii ¥ MpomaraHAMPYIOMIUNA MpaBWiIa 310pPOBOTO H
Oe3omacHOro oopasa >KM3HH, CIIOPTa; MPEAYNPEKAAIOIINNA MO0 MPEOJOIEBAIOLIMIMI
3aBUCHUMOCTH OT aJIKOTOJIsl, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3apPTHBIX UIP U T.J.
CoxpaHAOIIMI TCUXOJIOTMYECKYK) YCTOWYMBOCTE B CHUTYaTUBHO CIIOXKHBIX WM
CTPEMUTEIIBHO MEHSIOIINUXCS CUTYaLUsX.



1.3 Pe3yabrathbl

npoBepKe

OCBOEHHMSI Y4eOHOWl JMCUHMILIMHBI,

nmoaJjae:kamjme

HaunmenoBanune tem

Konbr
ymenutii (),
3HaHwui (3),
JUYHOCTHBIX
pe3yIbTaToB

(JIP),

(bopmMHpOBaHHUIO
KOTOPBIX
CIOCOOCTBYET
HIIEMEHT
IPOrpamMMBbI

CpenctBa KOHTPOJIS U
OLIEHKHU PE3yJIbTaTOB
o0y4yeHHs
B paMKax TeKyuiei
aTTecTaluM
(HOMep 3azmaHus)

CpenctBa KOHTPOIIS U
OLIEHKHU PE3yJbTaTOB
oOyueHus
B paMKax
MPOMEKYTOYHOM
aTTecTalHH
(HOMEp
3aJIaHUs/KOHTPOIBHOTO
Borpoca/
9K3aMEHAIIMOHHOT O
ouera)

Tema 1.1. Marpuusl u
OTIPEICTTUTEH.

Vi
31
JP 1
JP 2
JIP 3

I13 Ne 1
I13 Ne 2

9B Nel

Tema 1.2. Cucremsl
JIMHEHHEIX
YpaBHEHUM.

V1
31
JP2
JIP 4
JIP 9

TI3 Ne 3
I13 Ne 4

Ob Ne 2

Tema 2.1. Bektopsl u
KOOpAWHATLL Ha
MJIOCKOCTH.

JP 1
JP2
JP9

I13 Ne 5

Ob Ne3

Tema 2.2. YpaBHeHHE
JUHUH HA TUIOCKOCTH

V1
31
JP 1
JP 2
JIP 3

TI3 Ne 6
I13 Ne 7

Db Ne4

Tema 3.1.MuoxectBa.

y2

32
JP 1
JIP 3
JIP 4

T3 Ne 3.1

9B Ne5

Tema 3.2. Ilpenensr u
HEIPEPHIBHOCTH

byHKUIMN.

v3

33
JP 1
JP 3
JIP 4

TI3 Ne 8
I13 Ne 9

Ob Ne5

Tema 4.1.
IIpounsBonHas

y3

33
JP 1
JIP 4
JP 9

I13 Ne 10
I3 Ne 11

Ob Ne6

Tema 4.2.
Huddepennman

v3
33
J1
JI4

I13 Ne 12

OB Ne§

Tewma 4.3.
[Tpunoxenust

v3
33

II3 Ne 13
I13 Ne 14

3b Ne7




MIPOU3BOAHOMN JIP 4
JIP 9
JIP 3
Tewma 5.1. v3 13 Ne 15 3B Ne9
Heonpenenennsiii 33 II3 Ne 16
UHTErpal JP 1
JIP 2
JIP 3
Tema 5.2. V3 I13 Ne 17 DB Nel0
OrnpeneneHHbIN 33 I13 Ne 18
MHTETpal JIP 2
JIP 4
JIP 4
Tema 6.1. 36 I13 Ne 19 9B Nell
OCHOBEI anreOpsl JIP 1
JIOTHKH JIP 2
JIP 3
Tema 7.1. V4 I13 Ne 20 9B Nol2
OCHOBHBIE  ITOHSITHA V5
TEOPUH BEPOSITHOCTEH. 34
JIP 1
JIP 4
JIP 9
Tema 7.2. V4 I13 Ne 21 9B Nel3
BeposiTHOCTH \E I13 Ne 22
COOBITHH. 34
JIP 2
JIP 4
JIP 9
Tema 7.3. V4 I13 Ne 23 96 Nol14
Crny4aiinbie \E
BEJIMUHMHBI Y6
34
35
JIP 1
JIP 2
JIP 3
Tema 7.4. V4 I13 Ne 24 9B Nel5
OCHOBHBIC  TTOHSTHSA \E
MaTeMaTHYeCKOM Vo
CTaTHUCTHKHU. 34
35
JIP 1
JIP 2
JIP 9

2. KoMIJIEKT O1I€HOYHBIX CPEACTB JJIM TeKyIlleil aTTecTaluu

2.1. IlpakTnueckue 3aganus (I13)




I13 Ne 1. Tema: BoinosiHeHue onepanuii Hag MaTpuamMu. Beraucaenne
omnpeaeuTe en.
Lemm :

— PpaccMOTpPeTh TEOPETHUYECKUE OCHOBBI TEMBI, YYHTHb OIPEICIATh BH/I
MaTpHUIlbl, €€ pa3Mep, BBIIOIHSIT ACWCTBUS HAJl MATPHUIIAMHU;

— pa3BUBaTh HaBBIKM paboThl ¢ uH(poOpManmel, yMEHHE HCIOIb30BaTh
OCHOBHBIE =~ METOJbI, CHOCOOBI ¥ CpPEACTBA TMOJyYCHHUsS, XpaHCHUS,
nepepaboTku nHpOpMaIny;

— BOCIHUTHIBATh aKKypaTHOCTh B pacyueTax; YMEHUE BIIAJIeTh HABBIKAMU PaOOTHI

¢ uHpopmaruei.

Bomnpocs! gist o0cyxaeHus:

Kak 3anucars matpuily pasmepa mxn ?

Kak onpenenuts pazmep MaTpuilbl?

Kak 3anucarb MaTpuiy-CTpoKy?

3anuumTe MaTpuIly-cTooen?

Uem oTnuyaeTcs KBaJpaTHasi MaTpHLa OT IPSIMOYTOJIbHOM?
UeM oTinyaeTcsl AuaroHajibHasi MaTpuila OT €AMHUYHON?
Mosket nu HyneBas MaTpHIia ObITh pazMepoM 5x67

X NN R WD =

Kakue BuIbI MaTpull MOXHO OOBEAMHHUTH MOJ] HA3BaHUEM «KBaJpaTHbIC

MaTPUILBI»?

9. B yeM 3akirodaeTcs NpaBUIIO YMHOKEHUSI MATPHULIBI HA YUCIIO?

10.B dem 3akiro4aeTcsi HpaBUIIO CIOXKEHHS MATPUIL?

11.B yeM 3akirodaeTcsi IpaBUI0 YMHOKEHUSI MATPHULIBI HA MAaTpUILy?

12.Kak BO3BECTH MaTpHUILy B CTEIIEHb?

13.YTo npoucxoauT, Koraa MaTpuiia TPaHCIIOHUPYETCs?

14.YTo npoucxoauT ¢ MATPHUILIEH, €CIIA €€ YMHOXKAIOT HAa €AUMHUYHYIO0 MaTpuiy? Ha
HYJIEBYIO MATpHUILYy?

Pemenne 3anau.

1 -6 1 0
3agauda 1. JlaHbl MaTpULBL: A:[7 8} B:[z J

Beruncnuts: a) SA — (A+B); 6) A% B) B’; 1) (AB) - A°.

8 9 10 01 2 1 1 1
3ajava 2. Jlawel matpunpl: C=|0 1 2| D=3 4 5| F=[2 -3 1
3 4 5 01 2 2 -1 5



Beraucauts: a)CD —F"; 6) C'+(D F)’
1

3agaua 3. Beruucioure AB u BA, eciin A= 1_2 , B=(1 0 2 -1)

3
3agaya 4. Beruncnute: (7 7) L2007 323 0 bttt
' ' 70 21 1 433 1111
5 2
3ajaya 5. BpluucauTh onpenenuTeny BTOPOro nopsaka: a) 3
) 1-1> 2t
a” ab 1) n+l n 1) a+b a-bl ) 1422 14412
ab b* n n-1’ a-b a+b|’ -2t 1-¢°
1+¢> 1+¢£°
3amaya 6. BeIunCIUTh ONpeaeIUTeNn TPETHEro MopsIKa:
1 2 -3 3 2 5 -2 3 4 4 -1 -1 7
a)|-2 5 4[;6)-1 3 6 B)|[-1 -3 5| )il 4 -2/ pf5
0 7 -1 I -1 2 2 1 -1 11 -2 4 2
2 3 2 4 7 11 -1 -2 -10 10 2 3
e) [l 2 -3 x)4 2 -2 3) |1 9 10| u)|-14 -8 2
3 4 1 3 3 3 I 2 0 -8 -6 1
AyIuTOpHAsi caMoCTOsITe/IbHAsA padoTa.
%
. , 1 2
1. Haiitu matpunty C=A'-3B, ecu 4= 0 * o) B” 56
3
2. Haiitu matpuny C= -5A+2B, ecnu 4 :[ J, B=
5 * * 3
* -3 2) (2 5 *
* _2 0 *
3. Haiitu npou3BeieHHE MATPULL: (5 . J(* Oj; 3 _4 *|.|1 * 5§
2 * 3)\* 3 2

* I -2
4. Haiitu matpuny A , ecnu A4 :[3 4]

£ 2.x —3

)

;6)‘

1 2
3 4

-3 5
2 1
-1 3

; B)

5. Haiitu matpuny D=ABC-3E, eciu A=|* 0 2-%|, B=|2-*|, C=(2-* 0 5),

4 5 3

E— enquHnunas matpuna

6. BoluuciIuTh onpeaenuTenu TpeTbero nopsaKa:



3 2% -4 3 4 -5 4 2% —x I

a)j ; 6)[4 = —2.4 B)[8 7 -2-% )5 3 -2.4p)* 2% 3
5 2. =3 2-% —* 8 3 2-% * 3 6
0o * * 5 6 3 2 0 3 * 2 3 * 5 25
e)|* 0 %  x)|0 * 0 3)[7 * 6 u)l4 5 6 x)[* 7 49
* k0 7 4 5 6 0 5 7 8 9 * 8 64
Jlureparypa:

1. Kpemep, H.ILI. Beiciias MaTemaTHka Ui 5KOHOMHUCTOB: YueOHOe mocolue st
By30B / H.III. Kpemep, b.A. Ilytko, U.M. Tpummun, M.H. ®punman; nox pen.
H.III. Kpemepa. — 3—e u3z., nepepad. u pomn. — M.: UznarensctBo HOpaiit; 11
FOpaiit, 2010. — 909 c.

2. umnaues, B.C. Kypc Brbiciieir MmaTemaTtuku: YueOHoe nocodue st By30B / B.C.
[[unaues. — M: IIpocnekt, 2003. — 548 c.

I13 Ne 2 Tema: BerunciieHue 00paTHbBIX MATPHIL.

Lenu :

— PacCMOTPETh AITOPUTMbI HAXOXKJICHHUS OOPATHON MaTPHIIbL;

— BbIpabaThIBaTh YMEHHUE OINPEEIATh 00OpATHYIO MAaTPHUILY JJIs TaHHOM;

— BOCHHTHIBATh AKKYPATHOCTh B pacueTax; YMECHHE BJIaJICTh HaBbIKAMHU PaOOTHI C

uHpOopMaLren.

Bomnpocs! g1t o0cyxaeHus.

1. O6partHas maTpua.

2. Boruncnenue o0paTHOM MAaTPHIIBI C TOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHMil.

3. Boruncnenue oOpaTHONW MAaTpHIBl C TMOMOINBIO COIO3HOHM (TPUCOEINHEHHOM)
MaTpPHULIBI.

Pemrenne 3agay.

3agava 1. Iy maHHBIX MaTpUIl HAUTH OOpaTHHIE.

) 2 3 2 1 3 -5
a) (2 5J;G) 1 2 -3;;B8)|0 1 2
3 4 1 01 1



3ajaya 2. PemmnTth MaTpuyHbIe ypaBHEHUS.

o2 el )

1
0 1 5 2 00
B) X - = ; r X2 1 0 4 3 2
1 0 0 6 0 1 1 -1 1 | -2 s

AyauTOpHAasi cCaMOCTONATeIbHAsI padoTa.

1. Jlng naHHBIX MAaTpUI] HAMTH OOpaTHbIE.

5 4 —-* 15 2 2 2 3

— % — %

a)(_4 3}6)(8 OJ;B) 3 7 -6 * - 0
2 9 -4 —x 2 %

2. Peminth MaTpu4HbIC ypaBHEHUS.

oz s x<fe o 3 Jrefa Jm (i)

% % — %
% —% 3 —% 0 —% 0 ®* 2
r)xX-2 = 0 |= ; JT) X = :
4 3 2 ® 0 —k ® 0 —k 3 4
k — 3k
% k —k %
e)|2 * 0 |-X=|2
¥  —% % 3
Jlureparypa:

1. Kpemep, H.III. Briciiass maTemaTuka ajis SKOHOMHUCTOB: Y4eOHOe rmocooue s
By30B / H.III. Kpemep, b.A. Ilytko, U.M. Tpumun, M.H. ®puaman; noa pen.
H.II. Kpemepa. — 3—e u3n., mepepad. u mon. — M.: U3narensctBo FOpaiit; U]
FOpaiit, 2010. — 909 c.

2. umaues, B.C. Kypc Briciieit MmaremaTuku: ¥YueOHoe nocodue ass By30B / B.C.
[[unaues. — M: IIpocnekt, 2003. — 548 c.

I13 Ne 3. Tema: Pemienne cucreMbl JIMHEHHBIX YPaBHeHUH 10 popmyJiam
Kpamepa.
Lemm :

— PpacCMOTpPETb CHUCTEMBEI JIMHEHUHBIX ypaBHCHI/Iﬁ N HMX PpCIICHHE C IMOMOIIBIO

dopmyn Kpamepa;

10



— Ppa3BUBATb yMEHUE

METOJIaMH;

pemaTh CUCTEMbl JIMHEHMHBIX YPABHEHHM  yKa3aHHBIMU

— BOCHHUTBIBATbH AKKYPATHOCTb B pacdy€Tax, YMCHHC BJIaJICTb HaBbIKaAMH pa6OTBI C

uHpopmarmei.

Pemrenne 3amgay.

Pewnth cucteMsbl JIMHEWHBIX YpaBHEeHUH 110 ¢popmynam Kpamepa.

5 X, —x,=-2
. 2x, +x, =14

17x,=9x, =-1
—13x, +19x, =25’

4 3x, +2x, =7
" |4x, —5x, =40

X +2x, —x; =1
7. 22x, +3x, +x, =18

X, +x, —x; =-1

6x, —2x, +6x; =2
10.9 x,+x,—-x;=0

3x, +2x, —x; =3

2x, +3x, +11x; +5x, =2
X, +x, +5x; +2x, =1

2x, +x, +3x; +2x, =3
X, +x, +3x; +3x, =3

Jlureparypa:

5.

11.

2x,—x, =3
X +x,=3

2x, +2x, —2x; =8
X, +Xx,+x;,=6

4x, =2x, —x; =7

X +x, +x; =2
2x, —x, —6x; =-1
3x, —2x, =8

X, +x,+x;+x,=0

X, +2x, +3x; +4x, =0
x, +3x, +6x; +10x, =0
x, +4x, +10x; +20x, =0

3 4x, —2x, =3
©lx +3x, =1

2x, +3x, —4x, =4
6. < x,—2x, +5x, =12
6x, —3x, +x;, =3

X, +2x, —x; =7
9. {2x,-3x,+x,=3
4x, +x, —x; =16

X, +x, +2x; =1
12.42x, —x, +2x, =0
4x, +x, +4x, =2

X, +2x, +3x;—2x, =6
2x, +4x, —2x;, —3x, =18
3x, +2x, —x; +2x, =4
2x, =3x, +2x; +x, =8

1. Kpemep, H.I1I. Boicirast MaTemaTHKa 1151 SKOHOMHCTOB: YueOHOe nocodue ams

By30B / H.III. Kpemep, b.A. Ilytko, U.M. Tpumun, M.H. ®puaman; noa pen.

H.II. Kpemepa. — 3—e u3n., mepepad. u mon. — M.: U3narensctBo FOpaiit; U]

FOpaiit, 2010. — 909 c.

2. Mumnaues, B.C. Kypc Bbiciieir MmaTemMaTuku: YueOHoe mocooue aiist By30B / B.C.

[[unaues. — M: IIpocnekt, 2003. — 548 c.
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113 Ne 4. Tema: Pemienue cuctemMbl JIMHEHHBbIX YPABHEHU MATPUYHBIM
MeToa0M U MeToaoM I'aycca

Lemm :

— paccMOTpeTh

METOda Faycca U MaTPpUIHOI'O MCTO/IA,

— Ppa3BUBATb YMCHHC

METOJaMH,

pemniaTb CHUCTEMbl JUHEHWHBIX YpaBHEHH

CHUCTEMBI JIMHEMHBIX YPAaBHEHHW W HMX PEIICHHE C IMOMOILIBIO

YKa3aHHbIMHU

— BOCHHUTBIBATb dKKYPATHOCTb B pacdCTax, YMCHHC BJIa/ICTb HABBIKAMH pa6OTBI C

uHpopmarmei.

Pemenne 3agay.

Pemuth cucTeMsbl TUHEHHBIX ypaBHCHI/Iﬁ MAaTpUYHbIM MCTOJO0OM U METOAOM Faycca.

17x, -9x, =-1
—13x, +19x, =25’

4 3x,+2x, =7
 |4x, —5x, =40

X, +2x, —x; =1
7. 42x,+3x, +x, =18

X, +x, —x; =1

6x, —2x, +6x;, =2
10.4 x +x,-x,=0

3x, +2x, —x; =3

2x, +3x, +11x; +5x, =2
X, +x, +5x; +2x, =1

2x, +x, +3x; +2x, =3
X, +x, +3x; +3x, =3

Jlureparypa:

X, =X, =2
2x,+x, =14

5 {le -x, =3

X, +x,=3

2x, +2x, = 2x; =8
8. X, +X,+Xx;, =06

4x, —2x, —x3 =7

X +x, +x;=2
11.92x, —x, —6x, =-1
3x, —2x, =8

X, +x,+x;+x,=0
X, +2x, +3x; +4x, =0
x, +3x, +6x; +10x, =0
x, +4x, +10x; +20x, =0

12.

X

4x, —2x, =3
x, +3x, =-1

2x, +3x, —4x, =4
X, —2x, +5x; =12
6x, —3x, +x; =3

X, +2x, —x, =7
2x, =3x,+x; =3
4x, +x, —x; =16

X, +x, +2x; =1
2x, —x, +2x, =0
4x, +x, +4x, =2

+2x, +3x; -2x, =6

2x, +4x, —2x, —3x, =18
3x, +2x, —x; +2x, =4

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

3. Kpemep, H.III. Briciiass MmaTemaTrka i1 SKOHOMHUCTOB: Y4eOHOe rmocooue s

By30B / H.III. Kpemep, b.A. Ilytko, U.M. Tpumun, M.H. ®puaman; nox pen.
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H.II. Kpemepa. — 3—e u3n., mepepad. u mon. — M.: U3narensctBo FOpaiit; U]
FOpaiit, 2010. — 909 c.
4. Munaves, B.C. Kypc Boiciieit maTeMaTtuku: YueOHoe rmocooue aiist By30B / B.C.

[Mumaues. — M: IIpocnekt, 2003. — 548 c.

I3 Ne 5. Tema: BbinosHeHue JAelcTBHII HaA BekTOopamu. Pemenue
NPOoCTEeNIIMX 32124 AHAJTUTHYECCKON reOMETPHH HA IJIOCKOCTH.

Lenu :

— paccMOTPETh BEKTOPHOE U CMEIIAHHOE ITPOU3BEICHHE;

— pa3BUBaThb yMEHHME NPHUMEHATH BEKTOPHOE M CMEIIAHHOE MPOU3BEIACHHE
BEKTOPOB IS BBIYMCIICHUS TUIOMAAeH U 00bEMOB;

— BOCIHUTHIBATH aKKYPaTHOCTh B pacyeTax, yMEHUE BIIaJETh HaBbIKaMH PabOTHI C
uHpOopMaLren.

Bompocsr 11t 06cyxneHus.

Urto Ha3bIBAETCS BEKTOPOM?

Kak o603Hauaercst BekTop?

UTto Ha3bIBaeTCs JJIMHHOU BEKTOpa?

Kakue nBa BeKkTOpa Ha3bIBAIOT PaBHBIMU?

Kakue nBa BekTOpa Ha3bIBAIOT KOJUIMHEAPHBIMU?

Yro mpeacTaBisitoT co00i KOOpAUHATHI BEKTOpa?

Kaxoii BekTop Ha3bIBatoT HyJIeBbIM? Uemy paBHa ero JjauHa?

® NNk W=

Uro npejcTabiser coboii Npou3BeeHHe BeKTopa ¢ Ha unucio 4 ?

o

Kaxoil BeKTOp Ha3bIBAETCS NPOTHUBOIIOIOXKHBIN TaHHOMY?
10.Y10 Ha3pIBaeTCI CyMMOM JIByX BEKTOPOB?
11.Y10 Ha3pIBa€TCSI CyMMOM HECKOJIBKUX BEKTOPOB?
12.Y10 Ha3pIBaeTCs pa3HOCTHIO IBYX BEKTOPOB?
13.Y10 Ha3bIBa€TCs CKAISIPHBIM MTPOU3BEICHUEM?
14.Yt0 Ha3bIBaeTCS CKaJISPHBIM KBAAPATOM?
15.Kak HaiiTu yron Mexy BEKTOpamu?
16.BexTopHOE MPOU3BEIEHNE BEKTOPOB U €r0 PHIIOKEHHUS.
17.CmenianHoe Npor3BeICHUE BEKTOPOB U €0 MPHUIIOKEHHUS.
Pemenne 3anau.

3amaua 1. Jlausl BekTopsl a=(0;1;-3), b=(-4;2;-2). HaiiTi yron Mexmy BEKTOpaMu

zng,emz:z;,azém.
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3agaua 2. BelUuMCIUTh (a+5b)* U (a-b)?, €Cn ‘5‘ =2, B‘ =4, anb=135

3agauva 3. Jlanel BepmmHbl TpeyronbHuka A(1;2;-3), B(0;1;2), C(2;1;1). Haiitu
bl ctopoH AB u BC, yroun nipu Bepivse A.

3anaua 4. JIaHBI BEKTOPHI a = (2;-1;0), b= (2;3;1). Haiiti: @) ab  b) b° ¢)(a+b)* d)
(2a-b)(a+3b).

3anava 5. Haditu momanges S w yron ? mapamienorpamMma, MOCTPOSHHOTO Ha
BEKTOpax 52(1;—2;3), 52(0;2;1).

3agauva 6. Jlanel BepmmHbl TpeyronbHuka A(1;2;-3), B(0;1;2), C(2;1;1). Haiitu
IUIONIA/Ib TPEYTOIbHUKA.

3agaua 7. Jlanel koopauHatel BepiinH nupamuasl ABCD: A(0,0,1), B(2,3.5),
C(6,2,3), D(3,7,2). TpeOyeTtcs:

1. 3anucaTe BEKTOPHI AB,AC.AD ij.k

B CHCTCMC OpT U HaWTH MOJYJIA

3THUX BEKTOPOB.

_

2. HaiiTu yroa Mexay BEeKTopamu 48,4C

3. Haiitu npoexuuto BeKTopaZj Ha BEKTOP AB

4. Haiitu mmomaas rpanun ABC

5. Haittu 06bém nupamust ABCD
3agaua 8. [lawbl koopauHatel BepummH nupamuasl ABCD: A(2,3,2), B(0,6,2),
C(0,3,8), D(2,6,10). TpebyeTcs:

—_— . —

4B, AC,AD g cycreme opr /K u waiitm momysm

1. 3anucats BEKTOpPHI
ATUX BEKTOPOB.

2. Haitti yron mexxay Bextopamn 45-4C

3. Haiitu npoekiuio Bektopa 4D Ha BexTop 48
4. Haiitu mmomaae rpanu ABC

5. Haittu 06béM upamust ABCD

AynuTopHas caMOCTOSITEIbHAS padoTa.
3ajgauya 1.

14



1. Jansl BexkTopsl a =(1;0;-3), 5=(2;1;0). [Ipu KaKoM 3HAYEHUN & BEKTOPHI
a—ab ¥ a+ab OPTOTOHAIBHEL

2. Havitu 3HaueHust « u f, Ipu KOTOPBIX BEKTOPHI a= G;-La) n b= (2; 851

B3aMMHO NEPHEHIUKYIIPHBL, €CIU ‘b‘ =3.

3. Haiitu npoekiyio BekTopa E=(1 ;-2;2) Ha BEKTOP 5=(-1 ;2;3).

4. JlaHb! BEKTOPHI a = (I;-1;,0), b=(3;3;1). Haittu: @) ab  b) b ¢)(a+b)’ d)
(2a-b)(a+3b).

5. Haiitu 3HaueHHs o, NPH KOTOPBIX BEKTOPHl a =(2,-32) U b=(1,2,-a)
B3aMMHO MEPIECHIUKYJISIPHBI.

6. 13. HaiiTu BeKTOp b, KOJUIMHEAPHBII BEKTOPY a M YIOBJIETBOPSIONIMIA
YCHOBUIO: @) a=2i+ j—k, ba=3; b) a=(-1;2;2), ba=-2.

7. 13. HaiiTu BeKTOp b, KOJUIMHEAPHBII BEKTOPY a M YAOBJIETBOPSIONIMIA
YCHOBHIO: a =2i+ j—k, ba=3.

8. Hanbr BepmmHbl TpeyroiabHuka A(1;2;4), B(2;1;2), C(-2;1;3). Haiitu
bl cTopoH AB n BC, yroun nipu Bepivse A.

9. Janbt Bektopsl a=(0;1;-3), b=(-4;2;-2). Haiitii yroa Mexay BEKTOpaMH

cud,ecnd c=3a+b, d=b+a.

10. BBIYMCINTG (a+b)’ ¥ (a—b)’, eciu H=4, B‘zS, anb=120°

3amaua 2. [lansel koopauHaTh! BepiuH nupamuasl ABCD: A(0,0,*), B(2-*,3,5),
C(6,2-*,3), D(3,7,2-*). TpeOyeTcs:

1. 3ammcarp Bextopsr A8.4C.4D L.k Halitm MomymH STHX

BCKTOPOB.

B CHCTEMC OpT

Havitu yrosn mexay BeKTropamu 4B, 4C

Hatitu npoekiuio Bektopa A0 Ha BekTop 48
Haiitu mnomanes rpanu ABC
Haiitn 06bpéM nupamunst ABCD

nhkw e

Jlureparypa:
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1. Kpemep, H.I1I. Boiciiast MaTemaTHKa 151 SKOHOMHCTOB: YueOHOe nocodue ams

By30B / H.III. Kpemep, b.A. Ilytko, U.M. Tpumun, M.H. ®puaman; nox pen.
H.II. Kpemepa. — 3—e uza., nepepad. u gon. — M.: UznarensctBo FOpaiit; 11
FOpaiit, 2010. — 909 c.

. Mumaues, B.C. Kypc Bbiciieit MaremaTuku: ¥YdueOHoe nocodue st By30B / B.C.

[[unaues. — M: IIpocnexkt, 2003. — 548 c.
I13 Ne6. Tema: CocraBiieHHe ypaBHeHHMs NPAMOI HA IUIOCKOCTH. B3aumHoe

PACIMOJIOKCHHUE ITPAMbBbIX HA IIVIOCKOCTH.

Lenu :

pPacCMOTPETh Pa3JINYHbIEC BU/IBI YPABHEHUU NPSIMOM Ha IIJIOCKOCTH;

pa3BUBaTh yMEHUE pEIIaTb T[EOMETPUYECKHE  3aJadyd, CBA3aHHBIE C
IpeoOpa3oBaHUEM YpaBHEHUI NMPSAMON Ha IUIOCKOCTH, U 3aJ1a4M, BO3HUKAIOILNE
npu paboTe ¢ MpsIMOii JTMHHUEH Ha TUIOCKOCTH;

BOCIMTHIBATh aKKYpPaTHOCTh B pacueTax, yMEHUE BIaJE€Th HaBbIKaMU PaOOTHI C

uHpopmarmei.

Bomnpocs! aist o0cyxaeHus.

l.

wok wn

[IpsiMOyroJibHasi cucTeMa KOOpIMHAT.
Uto Ha3bIBAETCS ypAaBHEHUEM JIMHUU?
YpaBHEHUS PSIMOU.

TaHreHc yria Mexay AByMs OPSIMBIMHU.

VYcnoBus napaJuIeIbHOCTH MEPIIEHIUKYIJISIPHOCTH IBYX ITPSMBIX.

Pemenne 3anau.

3agaua 1. Iloctpouts mpsimbie: y =3x-4;2x —y+6=0;3x+5=0;2y-7=0;y
=-4;2x+7y=0.

3amaya 2. BoeruncnuTh yrinoBoi K03QQUIIMEHT & MPsMOi, MPOXOAAIIEei yepe3 ABe

naHHble Touku: a) M(2,-5), N(3,2), b) P(-3,1), Q(7,8).

3agaya 3. 3anucath ypaBHeHue mnpsiMod — 3x-4y-12=0 B otpeskax. Haiitu

IUIONIA/Ib TPEYTOJIbHUKA, 00Pa30BaHHOT0 3TOM MPSAMOI U KOOPIUHATHBIMU OCSMHU.
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3amaya 4. JlaHbl mapajuienpHbIE OpsMbIE 3x—y+2=0 U 3x-y-5=0. Hanucate
YPaBHEHHME TPAMOM UM IIApaUIEIbHOM W NPOXOASALIEd HA pPaBHOM OT HX
paccrosiHuu. Haiitu paccrosiHue Mexay JaHHBIMH MPSIMbIMHU.

3agauya 5. Jlan orpe3ok AB ¢ xonmamu A(1;-3), B(0;2). Hanucats ypaBHeHUe
PSIMOi, COEUHSIONIEN CEPENNHY OTPE3Ka C HAYaJIOM KOOPAMHAT.

3agaya 6. Jlama npsamas 2x+3y+4=0. CocraButh ypaBHEHHE MPAMOM,
npoxonsien yepe3 Touky M(2,1) napamiensHo JaHHOW MPSMOIA.

3agaua 7. HamnwucaTte ypaBHEHHE NPsAMOU, npoxonsiieil yepe3 touky M, (1;-3) u

cocTtasssitoneit yros 30° ¢ ocbro abemmcc.

3amaya 8. JlaHbl mocienoBaTeIbHbIE BEPUIMHBI BBITYKIOTO YETHIPEXYTOJIbHUKA
A(-3;1), B(3;9), C(7;6), D(-2;-6). OnpeaenuTh TOYKY MEPECECUCHUSI €r0 AUaroHanen
U YToJl MEeXKJy HUMH.

AynutopHas caMoCTOsITeNbHas paboTa.

3amaya 1. Jlanbl ypaBHEHUS CTOPOH TpeyrojpHUKa: X + *y — 11 =0, *x +y + 4 =
0, 3x — Sy — 7 = 0. HaitTu miomaap TpeyrojabHHUKA.

3amaua 2. M3BecTHBI KOOpAWHATHI BepiinH Tpeyroabauka: A(*;2), B(5;-*), C(-*;
4). Haiitu ypaBHEHUE MeauaHbl, Mpoxojsiier depe3 BepmmHy C u e€ mIMHY,
ypaBHEHUE BBICOTHI, MPOXOJAILIEH yepe3 BepliMHy B W muomanb TpeyrojibHUKA;
ypaBHEHHE CpeIHEH IMHUU napaienbHon ctopoHe AC.

3agaya 3. Jlana mpsmas Sx+*y — *=(0. CocTaBUTh YpaBHEHHE IIPSMOMU,
npoxonsmend yepe3 Touky M(*,-5): @) mapamnienbHO MaHHOW TPSMOH, 0)
NEPIIEHINKYJIAPHO JAHHOM IIPSAMOM.

3amaua 4. Hamucarb ypaBHEHUE NMPAMOM, Mpoxoasien yepe3 Touky M, (*;-3) u

COCTaBJISIOLIEH yroi 45° ¢ mpaMon y = -3x + *.

3amaua 5. Jlan TtpeyrompHuk c BepmmHamu A(-*;1), B(*;-1), C(*-2;3). Haiitu
KOOPJIMHATHI TOYKU MEPECECYEHUS] MENaH 3TOr0 TPEYroJIbHUKA.

3agaua 6. 3amucarh ypaBHeHHUe npsiMoil Sx+*y-8=0 B oTpeskax. Halitu miomaas

TPEYTOJIbHUKA, OOPa30BAHHOTO ATOM MPSMON U KOOPIAUHATHBIMH OCSIMH
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Jlureparypa:

1.

2.

Kpemep, H.I1I. Briciias maTemaTHka Jj1sl 5KOHOMHCTOB: YueOHOe nocobue ams
By30B / H.III. Kpemep, b.A. Ilytko, U.M. Tpumun, M.H. ®puaman; noa pen.
H.II. Kpemepa. — 3—e u3n., mepepad. u gon. — M.: U3narensctBo FOpaiit; U]
FOpaiit, 2010. — 909 c.

[[unaues, B.C. Kypc Boiciieit maTematnku: YuebHoe nmocooue s By3os / B.C.
[[unaues. — M: IIpocnekt, 2003. — 548 c.

II3 Ne 7. Tema: CocraBiieHHe U UCCJIe0OBAHNE YPABHEHUI OKPYKHOCTH

U JINIICA, TUTIEPOO0JIbI M Tapa0oJIbl.
Lemm :

paccMOTpPETH pa3IuyHbIe BUIbl KPUBBIX BTOPOTO MOPSIKA;

pa3BHBaThb yMEHHME peEllaTh TE€OMETPUUYECKHE 3aJa4M, CBS3aHHBIE C
npeoOpa3oBaHUEM ypaBHEHUN KPUBBIX Ha TUIOCKOCTA U HAXOXKICHHEM
XapaKTEPUCTUK KPUBBIX 110 3aJJaHHOMY YPaBHEHMUIO;

BOCITUTHIBATh AKKyPaTHOCTh B pacyeTax, yMEHHUE BIAJCTh HABBIKAMU PAOOTHI C

uHpOopMaLren.

Bomnpocs! g1t o0cyxaeHus.

1.

A

Bune! kpuBbix Broporo nopsiaka. Teopema.
[Tapabouna.

['unepbomna.

OKpy>KHOCTb.

Druric.

O6pa3ey pewieHUs1 munogoli 3adavu

[Ipumep | VYcTaHOBUTH BUJ KPUBOW BTOPOrO MOPSAKA, 3aJaHHOW ypaBHEHHUEM

4x*+5y*+20x-30y+10=0.

P em e nue. Tak kak AC=4-5=20>0, TO MOXHO NPEANOJOKHUTH, UTO KPUBAs €CTh

AJUIMIIC. BhinonHuM HpCO6p&30BaHI/I}I.

(4x*+20x) +(5y*-30y)+10=0.

A(x*+5x) +5(y*-6y)+10=0.
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2 +(y_3) =1
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HOHy‘-II/IJ'II/I KaHOHUYCCKOC YPABHCHUC JJIJIMIICA C HCHTPOM B TOYKC C KOOpAWHATAMHA

(—%;3) ¥ TIOIYOCAMH a=+/15 1 b=+/12

[Ipumep 2 VYcTaHOBUTH BUJ KPHBOW BTOPOro MOpsAJIKa, 33JJaHHOM ypaBHEHUEM

x*+10x-2y+11=0

Peme uwue. YkazanHoe ypaBHEHHE ompenenseT napabdbomny , T.k. C=0. Jlokaxxem

ITO.
X*+10x+25-2y+11-25=0;
(x+5)°=2y+14;
(x+5)"=2(y+7)

[Tonyunnu KaHOHMYECKOE ypaBHEHHE Mmapaboibl ¢ BepiuHoM B Touke O4(-5;-7) u
p=1.
[Tpumep 3 VYcraHOBUTH BUJ KPHBOW BTOPOro MOpAJIKAa, 33JJaHHOM YypaBHEHUEM

4x>-y*+8x-8y-12=0 (AC=-4<0)
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P em e nue. [Ipeobpasyem ypaBHEHHE:
A(x*+2x+1)-(y*+8y+16)-4+16-12=0;
4(x+1)*-( y+4)*=0;

Qx+DH(y+4)) Q2x+1)-(y+4))=0;
(2x+y+6)-(2x-y-2)=0.

DTO ypaBHEHHE ONPEAEISAET JIBE NepeceKarouecs npamele 2x+y+6=0 u 2x-
y-2=0.
Pemenne 3anau.

3agaua 1. Hamwucath ypaBHEHHE OKpPYKHOCTH C 1HeHTpoM B Touke C(2;-3) u

pagnycoM paBHBIM 6.

3anaya 2. IlokasaTe, 4TO x2+y2+4x-6y-3=0 €CTh YpaBHEHHUE OKpYyKHOCTU. Hantu

€€ LICHTP U paguyc.

3amaua 3. HaiiTi KOOPAMHATHI LEHTPA U PAANYC OKPYKHOCTH X +y +3x-7y-1,5=0.

Bajaua 4. Haiitu ToukMm mepecedeHms OKpyx HoCTH (X-1)+(y-2)’=4 m mnpsmoii

y=2X.

3anaya 5. HailtTu ypaBHEHME OKpYKHOCTH, Kacawomleics ocu OX B Haudaie

KoopauHat u nepecekaroueir ocb Oy B Touke A(0;10).

3amaya 6. CocTaBUTH MPOCTEIIEEe YpaBHEHUE AIUIUIICA, 3HAS, YTO:

a) MOJIyOoCH ero a=6, b=4;

0) pacctostHEe Mex Ty Goxycamu 2¢=10, a Gonbiast ock 2a=16;

B) Majias 1mojyochk b=4 u paccrosaue mexay goxycamu 2¢=10;

r) OosbInas moxyock a=12, a sxcuentpucuteT £€=0,5;

1) Majas moiayoch b=8, a skcrienTpucuret £=0,6;

e) cymMma Tofyoceit a+b=12, a paccTosHne MexIy (POKycaMu 2c = 6+/2 .

3amaya 7. Haiitu anuHbl oceil, KOOpAUHATHI (DOKYCOB U DKCUEHTPUCUTET JILIUIICA
4x*+9y’=144.

3amaya 8. CocTaBuTh NpoOCTEdllee YpaBHEHHE THUIEPOOJbl, €CIU PACCTOSHUE
MeXy e€ BepimHaMu paBHO 20, paccTosiHue MexXIy ¢pokycamu paBHO 30.

3amaua 9. JlelicTBUTENbHAS TIOTYOCh TUIIEPOOIIBI paBHA 5, SKCIIEHTPUCHUTET e=1,4.

Haiitu ypaBHeHHE TUTIEPOOJIHI.
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3amaua 10. ['mnepbona mTPOXOIUT dYepe3 TOUKHU (3;@] u (— 2\/5;3). Haiitu

ypaBHEHUE TUITEPOOIIBI.

3amaua 11. HaifTu ypaBHEHHE aCHMIITOT THIIEPOOBI 2X -3y =6.

3amaua 12. TlapaGoma y*=2px mpoxomuT uepe3 Touxky A(2;4). Ompenenute e
napameTp p.

3agauva 13. CocTaBuTh ypaBHEHHUE MapaloJibl, 3Has, YTO BEPIIMHA €€ HAXOAUTCS B
Havaje KOOpAMHAT M PacCTOSIHME OT (oKyca A0 BEpIIMHBI paBHO 4, a OChIO

CUMMETPHH CIIYKHUT 0Cb OX.

AyauTopHasi cCaMOCTOsITelIbHasl paboTa.

3amaya 1. Hamwucarh ypaBHEHHE OKpPY)KHOCTH C LEHTpoM B Touke (-4;*) u
pannycoM, paBHBIM *.

3amaua 2. HaifTu KOOPAHHATBI IEHTPA M PAIYC OKPYIKHOCTH X +y -X+2+*-y-*=(.

3agaua 3. Hailtu ypaBHeHHE OKpYXHOCTH, Kacarouledcs ocu Oy B Hayaie
KOOpAMHAT U nepecekaroiieit ocb Ox B Touke (-*;0).

3amaya 4. Haiftu anuHbI ocell, KOOpAUHATHI (DOKYCOB U DKCUEHTPUCUTET ILIUIICA
(2-%)*x*+(*)?y*=100-*.

2 2

X y o ..
3agauya 5. Jlana rumep6osia — —=— =1. HaliTu ypaBHeHUs €€ aCUMIMTOT.

2.% %k

Bamaua 6. HaifTu SKCLEHTPUCHTET THIepOOombl * x>-2-* y*=100-*.

1 1
3ajaya 7. YpaBHEHHMS acUMNOTOT TUNEpOOdbl y=—xU y=-—x, a PACCTOSHUE
* *

mexay goxkycamu 2¢=10+*. Haiitu ypaBHeHue runepOoJIbl.
3amaya 8. IlapaGona cuMMeTpuyHa OTHOCHUTEIBHO ocu OX, TPOXOAWT Uepes
Touky A(*;-1), a BepmmHa €€ NeXuT B Hadane koopawHaT. CocTaBUTh €€

yYpaBHEHHUE.

Jlureparypa:
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1. Kpemep, H.I1I. Boiciiast MaTemaTHKa 151 SKOHOMHCTOB: YueOHOe nocodue ams
By30B / H.III. Kpemep, b.A. [lyrko, U.M. Tpummun, M.H. ®punman; noa pen.
H.II. Kpemepa. — 3—e uza., nepepad. u gon. — M.: UznarensctBo FOpaiit; 11
FOpaiit, 2010. — 909 c.

2. Mumnaues, B.C. Kypc Bbicieit MmaTemaTuku: YueOHoe mocooue aiist By308 / B.C.

[[unaues. — M: IIpocnexkt, 2003. — 548 c.

113 Ne 8. Tema: Boruncienue npenenoB GyHKIMi.

olo

HCJII)Z - HAYYUTBCA BBIYHUCIIATD MPCACIIbI, PACKPLIBATHL HCOIMPCACICHHOCTH B A

818

- HAYYHUTBHCS BbIYHUCIIATD ITPCACIIbI, PACKPbIBAs HCOIIPECACICHHOCTH BUIA .

I. Teopernyeckasi cnpaBka.
Cea3b  mexcdy OecKOHeUHO MANbiMu U OecKOHeUHO OOonbUUMU
BENUHUHAMU.
1. Ecou dynkums o(X) ecth 0eCKOHEYHO Majias BEIUYMHA MPU X—X( (X—©), TO

byHKIUA f(x) = %}IBJIHCTC}I OCCKOHEYHO OOJIBIIIOHN.
a\xX

2. Ecnu ¢ynkims f(x) ecTh OeCKOHEUHO OOJIbIasi BEJIMUMHA MPH X—Xg (X—>00),

TO GyHKUHUS a(x)= ABJISIETCS OECKOHEYHO MaJIOW BEJIIMYMHON TpH X—Xg

X)

(x—0).
OcHnostvle meopemvl 0 npeoeax.
1. DyHKIMS HE MOKET UMETh 00JIee OHOTO Mpeena.
2. [Ipenen anreOpanyueckoit CyMMbl KOHEUYHOTO YUCiIa (DYHKUIMN paBeH TaKOM ke

CyMMe TpeIeIoB 3TUX (QYHKIIHH, T.€. lin(l )[ f(x)tgx)]= lin(l : f(x)t lin(l : g(x)

3. [Ipenen nmpousBeneHUsT KOHEUHOTO UKciia PYHKIUA paBeH MPOU3BEICHUIO
NpeesoB 3TUX PYHKIINH, T.€. lin(q )[ f(x)-g(x)]= lin(l : f(x)- lin? : g(x)

4, ITocTOSIHHBIM MHOKHMTEJIbL MOKHO BEIHOCHUTH 3a 3HAK rnpeacia, T.c.
lim [c- f(x)]=c- lim f(x)
X—>xg(0) X=Xy ()
5. HpCI[CJI YaCTHOI'O ABYX (IJYHKHI/Iﬁ PaBC€H YaCTHOMY IIPECACIOB 3THX q)YHKHI/If/II

f@) _ o)
(Ipu yCIIOBUM, YTO MPEIeIT JSIUTENS He paBeH HYJII0), T.€. lim =—
oni g(x)  lim g(x)

X—>xg(0)

6. Ecou lim f(u) = A4, lim g(x) =u,, TO IpeaeI CI0KHON GyHKIMH lim f[g(x)]= 4
7. Ecnu B HEKOTOpOH OKPECTHOCTU TOUYKH X (MJIM MPU TIOCTATOYHO OOJIBIITUX X)

x—>x( ()

f(x)<g(x), TO lirr(loo) f(x)< lim g(x)
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0
Ilpasuna packpovimus H€OI’ZD€0€JZ€HHOCW1U —

o

0
1. [Ipu packpbITUH HEONPEAECIEHHOCTH g S B GHCIMTENE H 3HAMEHATENe

I[p06I/I MHOTOYJICHBI, HYKHO PA3JIOKUTb X Hd MHOKHUTCIIN U COKPATHUTD.

0
2. [Ipu packpbITUM HEONPEA.CNIEHHOCTH —, €CIU B 4YucCAUTelne U (WJM)

3HaMeHaTesne JpoOU MPUCYTCTBYET BBIPAXKEHUE C KOPHEM, HYXKHO MOMHOXHUTH
YUCIUTENh U 3HAMEHATeNb APOOM Ha BBIPAKEHUE COMPSIKEHHOE K TOMY, TJI€ €CTh
KOpEHb, M30aBUTHCS OT MPPAMOHAIBHOCTA B YHUCIHTENE W (WJIM) 3HAMEHaTele,
COKpaTUTh 00Opa30BaBIIMKCS OOIIMI MHOXKHUTENb.

o0
3. [IpaBuno  packpbITUs ~ HEONPEEIECHHOCTH ©
o0

HEOTPENICTICHHOCTH % HY)KHO YHCJIHTENIb W 3HAMEHATeNlb IpoOM pasleiuTh Ha
HAWBBICIIYIO CTETICHh TIEPEMEHHOM, COKPATHTh, BOCIIOJIB30BAThCS MPABUIIOM CBSI3U
MeX Ty 0ECKOHEYHO MaJIBIMU M OECKOHEYHO OOJIBITUMU BETMYUHAMM.
Dopmynvl COKPAUWEHHO20 YMHONCCHUSL.
— 2 2.
xto)(x—c)=x"—c;
2 2 3.3
xto)(x —xct+c)=x"+c;

JJIs1 PaCKpPBITUA

x—c)(F+xct+cH)=x"-¢.
II. Pemenne 3anau:
Buiuuciume npedenvi
2 2 —

1. lin;(5x3 —6x° +x—5) 2. 11m4x —25x+25 3. imLS);?’
R 2 x2 +15x=30 -1]log, (x” +1)

8 ; :
4. lim 5. limX 6. limor Tox+E
=2 4x -8 =3 4x—12 =1 2x" +3x+5

0 y
Packpvimue Heonpedeﬂeimocmu6 (cnyqan, Korjga B YMCJIMTEIIC U 3BHAMCHATCIIC MHOFO‘-IHGHBI)

3 2 2
_ _ 3
7. limw=2 8. lim* —%=4 9. 11m3—x=—1\27
W0 xT +x =2 2+ x =3 x7 =27
2 2
10, lim~ "5 om0y g gy 2 L6
-l x® =2x -3 ol xT 4 x+2 =3 2x" —5x-3
X 2 2 2
13, lim—X % =04 14, 1im 27 = 1\6 15. lim=—*
=2 x? +x—6 4 x” —64 e gt —z

0 N
Packpvimue Heonpedeﬂennocmu6 (ciydaif, korja B yucauTene u(uin) 3HaMeHaTee

IIPUCYTCTBYET BBIPAXEHUE C KOPHEM)

16, limy2X1=3 17. lim——— 18, lim Y2373
x—4 ,\/_ 2 =0 Jx+4 -2 x—3 3—x

19, limL v2-x 20. lim 2-Y0+% 21, lim YA *1-3

x>l x—1 22T —-x =3 22N x+2-2
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22.
25. lim(5+g——
28. lim

31.

Buiuucaume I’ll?eae.flbl, 20e HYIHCHO BOCNONb3YVUMECH NPABULOM PACKDLIIUS

X—>0

X—>0

lim(x*> —5x +6)

3

2

X X

)

2x® =3x? +1

v x? 4 4x? +2x

5 6
. X +Xx
lim———>
x>0 x4 X

0
H€0nD€a€JZ€HHOCI’I’lM— HJIN 00-00,

23.

26.

29.

32.

o0

lim (x* +3x7)
lim —>

X—>0 x_

. 3x?—5x+4
lim——
e x4+ 2x+3
22Xt =X 41
Iim————

w0 x4 2x% 4 x

III. AyauTopHasi caMmocTOsITe/IbHAsI padora.

lim

3x* +5x-8

—42x% +3x=5

. 3x?-2x
11m2—
=0 Qx° —5x

Coxt—x+1
im————

10. > x=3

13.

16.

3x* —8x+4
m—
0 5x% —14x +8
3x* +5x+2
e 3x? +8x+ 4

lim

YT0 Ha3RIBAETCS YHUCIOBOU IIOCIIENOBATEILHOCTHIO?
UYro Ha3bpIBaeTCA MPENEIOM YHCIOBOU MTOCIEA0BATEILHOCTH?

. ( 1 6
lim - >
=3 x+3 9-x

. 2xt—x-3
lim

L5 2% —5x+3

Coxt—x+1
Iim————

x> =7x+10

3-+x

KOHmpOJleble 60NRPOCHL

xoo x4+ 3x
27, Tim ==
¥ Dx —2
32
30. lim— %
xoo x” 4+ 3x° —1
33. lim(vx* —x —x)
. x—+3x+4
3. lim————

x—4

6. lim

16 — x?

112
o2 x—-2 x’ -8

9. lim
x—0

lim
1 2- X—>00

X
V5—x—+5+x

4x* -9
2x+3
2x* +x-15
3x* +7x-6

1m
15, >

18. "

VYx -3

lim——
—0

Jx-1

B dyem cocToUT reoMeTprYECKHUl CMBICH Mpe/ieia YACIOBOM MOCIEI0BATEIbHOCTH?
KaKI/Ie YHUCJIOBBIC ITOCIACAOBATCIBHOCTHU HA3BIBAXOTCA CXOAAIIMMUCA, a KAKUC

pacxoasmumucs’?
Yro HazbIBaeTcs NpeaeaoM GyHKIUU B O€CKOHEYHOCTH?

Urto Ha3wIBaeTCs mpeneaoM PyHKIIUN B TOUKE?
Kakas ¢yHk1Ms Ha3piBaeTCsi 06CKOHEYHO Majloi BETMYMHOMN?

CBs13b OECKOHEUHO MaJIbIX BEJTUYHH C MpeaenamMu GyHKIHR?

CBolicTBa 0ECKOHEYHO MAJIBIX BEJIMUUH?

0
ITpaBuIO pacKpBITHSL HeOHpeI[eJIeHHOCTI/IE

. Kakas ¢hyHK1mst HazpBaeTCs OECKOHEYHO OOJIBIION BETUIHMHON?
. CBoiicTBa OECKOHEYHO OOJIBIINX BEJTUYNH?
. CBs13p MEX Ty 0ECKOHEUHO MaJIBIMU U OECKOHEYHO OOJIBIIMMH BETHIUMHAMHU?

13.

14. Kakast pyHKIUS Ha3bIBAETCSI OECKOHEYHO OOJIBIION BETHUYUHOMN?
15. KakoBbl cBOMCTBA OECKOHEYHO OOJIBIINX BETUYUH?



16. Kakast ¢pyHKIUS Ha3bIBaETCsI OECKOHEYHO MaJION BETMUUHOM?

17. KakoBblI cBOHCTBa OECKOHEYHO MAJIbIX BEJTUYUH?

18. B uem 3akirodaeTcs CBA3b MEXKy OECKOHEUHO MaJbIMU U OECKOHEUHO OOJIbIIUMHU
BEITMYMHAMU?

o0
19. Kak packpsIBaeTcsi HEONPEAEIEHHOCTh — 7
o0

113 Ne 9. Tema: UccienoBanue PyHKIUI HA HENPEPHIBHOCTD.
Heab: HAyYUTHCS BBIYUCIATH OJHOCTOPOHHUE MIPEACIIBI, HCCIISIOBATh (DYHKITHIO Ha
HEIIPEPBIBHOCTD, ONPENEIATh PO TOUYEK pa3phIBa.

III. Teoperuyeckasi cipaBka.
Onpedenenuel @yHKIMA f(X) Ha3bIBa€TCSI HEMPEPHIBHOW B TOYKE X), €CIIM OHA YAOBIETBOPSET
CJICAYIOIIUM TPEM YCIOBUSIM:

1) ompenenena B TOUKE Xy, T.€. CYIIECTBYET f(Xx),

2) uMeeT KOHEYHBIH mpeaen GyHKIUU IPU X—Xy,

3) 2TOT mpees paBeH 3HAUYCHUIO QYHKIIUUA B TOUKE Xy, T.C. }1_)1?0 f(x)=f(xy)

Onpedenenue 2. OyHKIUS y=f(x)HA3bIBACTCS HEMPEPHIBHONW B TOUYKE X, €CIIM OHA OIpEACIiCHa B
ITOH TOYKE U OECKOHEYHO MaJOMY 3HAYCHHIO apryMEHTa COOTBETCTBYET OECKOHEUHO Malloe

npupaimeHue GyHKIuu: Emo Ay=0.

Touka x Ha3bIBaETCS MOUKOU paspuiea GYHKINU f{x), ecnu 3Ta QyHKIHS B JAHHON TOUKE HE
SBJISIETCS HEMPEPHIBHOM.
K Toukam paspeiBa [ poda OTHOCATCS TOYKH, B KOTOPBIX CYLIECTBYIOT KOHEYHBIE

OJTHOCTOpOHHUE npenensl pyHkiuu: lim f(x)- neBwid npegen u lim f(x) - mpaBbiii mpexae.
x—>x0—0 x—x5+0

Touku ycTrpanuMoro paspbisa: Toukm ckayka: lim0 f(x)# lim0 f(x)m flxo-

xljf?_of (x) lejiﬁof N7 /(%) 0)- f{xo+0) cka4oK PyHKITUH.

K Toukam paszpsiBa /I poda OTHOCSTCS TOYKH, B KOTOPBIX XOTS OBl OJTMH U3 OJHOCTOPOHHHX
MPEJIEIOB HE CYIIECTBYET WIH OECKOHEUEH.
IVv. Pemnenne 3amaq:
Buiyuciumes oonocmoponnue npeodeibi.

19. lim —2 20. lim —— 21, Tim 22
X240 (x _ 2) X1£0 Lo x>0 y — ]
2. lim 2%
x50 (x — 5)
Hccnedosamsv na HenpepuvisHocms yHKyuu
1 x+1,npux >0 2
23. y=— 24, y= P 25. y= x”,npux # 0
X x—1Lnpux <0 I,npux =0
2
26. y=x 27_);2—1 1 28. y= !
x+3

142+
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2—x,npux <0

T
y= cosx,npu0<x<3

29.
T
0, npux > —
P =5
Iv. AyauTopHasi caMmoCTosITeJIbHAsA padora.
Hccnedosamsv na nenpepuvisHocms pyukyuu
1 1
1. y=13 2. y=12~ 3.
cosx,npux <0 cosx,npux <0 6
4, y=9x"+Lnpu0<x<1 5. y={x"+Lnpu0<x<2
1—x,npux >1 X,npux > 2
1 2
7 y = 8, y = — 9.
(x +5 )2 x* -1
y= 3 3 x*, npux <1
10. 27 -1 11. x+1,npux >1
12.
—x—1Lnpux <-1 x* = 2x,npux <1
y=10,npu—-1<x<0 y=92—x,npul <x<2
13 Vx,npux >0 14. 4-x?, npux > 2 s
Konmponsnusie éonpocut
1. Ha3oBuTe OCHOBHBIE YCIOBHSI HENTPEPHIBHOCTH .
2. Kak onpenenuts poJl TOYEK pa3pbiBa?
3. Kakas Touka pa3pblBa Ha3bIBAa€TCsl TOUKOW pa3pbiBa NEPBOrO poaa?
4. Kakas Touka pa3pbiBa Ha3bIBa€TCsl TOUKOM pa3pbiBa BTOPOro poaa’?
5. Kakoii pa3pbIB cCUNTaIOT YCTPAHUMBIM?

13 Ne 10-11. Tema: [AuddepenunpoBanne GyHKUMIA.

y=

y:

C4x—x?-3
x,npux <0

1
—,npux >0
X

1
—,npux <0
X

y= sinx,npuOSx<%

T
0, npux > —
=S

Heas: Hayuuts nuddepenupoBats QyHKIHIO OTHON IeHCTBUTENEHON IEPEMEHHOM.

O6opynoBanne: PaGoune TeTpaau, pyyky, BEIUMCIUTENbHAS TEXHUKA (KaJIbKYJIATOD).

IMopsinok padoThI:

I. Teopernyeckas cpaBka.

26



I, gtUnND )L L/oL oo

1. ¢ =0, ¢ = const

12. (arcsinx) =

2 (1’”) 1-x*
' 1
3. (¥ X 1 13. (arccosx) =-— -
[a ) na r—l 2
X l
4. (e ) 14. (arctgx) = 1 : .
5. (logy ) =—  a
e S 15. (arcctgy) = -——
6. (Inx) == . 1+x
X 16. (shx) =chx
7. (sin) =cos 17, (chx) = shs
8. X) =—sin: '
(COS_T) lsmr 18. (thx) = -
9. (Vx) -7 chx
A 19. (thx) = ——.
10. (tgx) = sh?x
cos” x
1l (ctgx)' =—— l,
sin” x
II1. Pemienue 3agau:
Haiimu npouszsoounsvie ¢hpynxyuii
1. a)y=2x+8, y=3x"+x+7, y=4\/;+ x- 5,
2. y=x4+\/;, y=2x4+x2+3\/;+9, y=3-7x+8x3.
L y=edrs), y=xix -V, y=3x0¢ 340,
y=(x> = 2x +1)(1-5x-8x7)
4 _ 3x-1 _ x* -1 _ x’
' Y s T YT e
5. y=sin2x, y=cos3x, y=sin2x—cos3x, y=xsinx, y=sin3xcosSx,
y=sin*x, y=uxctgx, y=ctg2x—1tg’3x, y=sin’x-cos’x, y=tg 3x+tg(x+3)’,
y =ctgdx—tg2x.
3
6. y= x2 28x+5x2 , Y= (3x2 _l)ex
7. y=arctgix—1 8. y=arcsin7x 9. y=arctg3x
10. y = arccos(4x —1) 11.y=x"arccosx 12. y =sin’ 3x
3 _ 2 _
13y _cos’ Inx 14.y—\/;ctg3x+2x 15.y=3 X /—1—2x—x2+23rcsin1+x
~ 2sin®2x 2 V2
Haiimu npouszeoonvie noxazamenvbuvix u 102apudmMuyeckux GyHKyuiL.
16.y=lgx+x’,y'(-1)-? 17.y=1In’3x
18.y:31nx 19-y:e—x2
.2 ~8x+5x7 3
20.y=x2 21. 3= (x> —De
22.y=(x*+7)Inx’ 23 o In x

2
x° —3x

27



V. AyauTopHasi caMmOCTOsITeJIbHasA padora:

. y=sin2x 2. y=cos3x 3. y=sin2x—cos3x
Yy =xsinx 5. y=sin3xcos5x 6. y=sin’x

7. y=xctgx 8. y=ctg2x—1tg’3x 9. y=sin’x—cos’x

10y =1g*3x +1g(x+3)° 11 y = cigdx —1g2x 12, o Sin’In(x+2)
' 2cos’ 2x

13. y =sin2x 14. y =cos3x 15. y =sin2x —cos3x

16. y = xsin x 17. y =sin3xcos5x 18. y =sin’ x

19. y = xcigx 20. y =ctg2x—tg’3x 21. y=sin’x—cos’ x

22. y=tg’3x+1g(x+3)’ 23. y=cig4x—1g2x 2%, y= sin” In(x +2)
' 2cos’ 2x

IV. KoHTpoJsbHbIE BONIPOCHI.

3amauu, TpUBOASIINE K TOHITHIO TPOU3BOIHOM.

JaTe onpeneneHue nNpou3BOIHOM.

[IpaBuna quddepeHpoBaHus.

[Tpown3BoHAs CIOKHON (YHKIIUH.

[IpousBoaHas 0OpaTHON YHKIUH.

[Ipon3BogHas norapuMUUECKON 1 TTOKa3aTeIbHON (DYHKITHIA.
[IpousBoaHas creneHHON QYHKIUH.

[Tpon3BOHBIE TPUTOHOMETPUICCKUX () YHKITHA.

Kak HaiiTu mpou3BOIHBIE TPUTOHOMETPHUECKUX (PYHKIIHIA?
10 Kaxk HaiiTn mpou3BogHBIE 0OPATHBIX TPUTOHOMETPUIECKUX (YHKITAN?
11. Kak HaliTi MpOU3BOIHBIE MMOKA3ATENbHBIX ()YHKIUI?

12. Kak HaiiTH IPOM3BOIHBIC JTIOTAPUPMUUECKUX (HYHKITHI?

R R S S

113 Ne 12. Tema: BoinoJsiHeHre NPUOJIMKEHHBIX BHIYMCIEHUI ¢ TOMOIIbIO

g gepenumalia.
Heab: HAYIUTHCS BBIYUCIIATH IPOU3BOIHBIE U AN GEepeHINANBI BBICIINX HOPSIKOB, TIPUMEHSTH
nuddepeHman s MpuOINKEHHBIX BRIYHCICHUN.

V. TeopeTuyeckas cipaBka.
Hugdepenyuan ynxyuu.
1) Ecmm JaHa nuddepeHpyemas byHKUIMSA y=f(x), TO eé

npupamiearne Ay = f'(x)-Ax+a-Ax,rnea — 0, xorma Ax — 0.
2) Tlpu Ax — 0BenuunHA « - Ax €CTb OECKOHEUHO Majiasi BBICIIETO MOPSAKa, 4eM Ax .
Onpedenenue. Juddepentmanom ¢GyHKIMM y = f(x) Ha3bIBaeTCs MPOU3BEACHHUE IPOU3BOIHOM
3TOH (QyHKIMM Ha TpHUpalieHue He3aBUCUMON mnepeMmeHHod. Juddepenunan ¢ynkunm
o0o03HauaeTcss CUMBOJIOM dy , T.e. dy = f'(x)-Ax.
Onpedenenue. JlubdepeHnaroMm HE3aBUCUMON TEPEMEHHOM Ha3bIBaeTcs €€ MpupalieHue
dx = Ax, IOOTOMY MOXKHO CKa3aTb, 4yTO qu(depeHraroM (yHKIIMH HA3bIBACTCS MPOU3BEICHHE
e€ mpousBogHOW Ha auddepeHIan HEe3aBUCUMOW TePEMEHHOM: ‘dy = f'(x)-dx|, Torma
|Ay:dy+a-Ax|.
3) Tak kak BenuumHa «-AxecTh OECKOHEYHO Majas BBICHIETO TOpsAKa, 4eM Ax, TO
pasHocTh Ay —dy, €cTh BelMUMHA OECKOHEYHO Masiasi BBICIIETO MOpsiiKa, 4eM Ax .
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4)

5)

6)

7)

8)

9)

(5.6)

Hns Beruucienue aupdepennuana (GyHKIMM HEOOXOAMMO 33JaTh HAdalbHOE 3HAUYEHUE
HE3aBHCUMOM MEPEMEHHOM U €€ mpupameHue Ax .

Ecmu Axwmano, a f'(x)#0, To BennuuHa «-Ax, BXOAdAIIass B IpHpamicHHe (QYHKIUH,
3HAYUTEIBHO MEHbINE, YeM auddepeHuan QyHKIuu dy , IpudéM TeM MEHbIIe, YeM MEHBbIIIe
Ax .

Beruncnenune Ay npuparieHuss GyHKIUH MOKET OBITh ¢ XOPOLIUM MPUOINKEHUEM 3aMEHEHO

BeIUMCIeHHeM nupdepennnana QyHKIuu dy , KOTOPBIA BBIYMCIUTH 3HAYUTEIHHO MPOIIE, TaK
Kak JuIg 3TOro TpedyeTcs TOJIbKO HAWTH MPOU3BOAHYIO 3TOW (YHKIMHM U YMHOXHUTH € Ha
npUpalieHne He3aBUCHUMOI TepeMeHHol Ay = dy

Tax KakK Ay =dy, YYUTHIBAs 49TO |Ay = f(x+Ax)— f(x)], ciemyer
f(x+Ax)- f(x) = f'(x)Ax, TO ecTh |f(x +Ax) ~ f(x)+ f'(x)Ax |.Ho 9TOM (hopMyJie HAXOJST
NpUOJIMDKEHHOE 3HadeHHue (YHKIMH B TOyke X+ AxOnM3kod K X , TO €CTh MOXHO
UCTIOJIb30BaTh AU depeHnan B IpuOIMKeHHBIX BHIYACICHUSAX.

Tabmuma s BeuucHeHUS TU(PEpEeHIMATIOB  OCHOBHBIX — 3JIEMEHTApPHBIX  (PYHKITHI
MOJy4YaeTcsl U3 TaOJIMIBI JUISl BBIYMCICHUS MPOU3BOAHBIX 3TUX (PYHKIUN MyTEM YMHOXKCHHS
COOTBETCTBYIOIIEH NMPON3BOAHOI Ha nuddepenHnnan He3aBUCUMOIl TepeMeHHON dX .

[IpaBuna nuddepentuposanus: d(cu) = cdu

dluxv)=dutdv
d(uv) =udv+vdu
d(zj _ vdu —udv

v v?

Jucdepenyuan chynkyuu 6 npubIUINHCEHHBIX 8bIYUCTEHUSX.
) fx+Ax) = f(x)+ f'(x)Ax
2)  (1+Ax)" =1+nAx

3) sin Ax ~ Ax | 1. Ilpu ucrions3oBamum 5THX (OPMYI HYXKHO FPaLyChl IEPEBOANTE B PAIHAHEL

°
4) tgAx ~ Ax 2. Ecnu rpanycHas mepa yriia MeHbIIe 3 ,TO BEIYMCJIEHUS BBIIOJHAIOTCS C

TOYHOCTBIO 10 YETBIPEX 3HAKOB.

o o
3. Ecii rpaycHas Mepa yriia MeHbie / , Ho Gosbine 3° , TO C TOUHOCTBIO 10
TpeX 3HAKOB.

4. Ecnu rpagycHast Mepa yria Gosnblie 77,10 UCTIOJNB3YIOT 0011yIo popmyiy (1) nnn yactHele
5) sin(x + Ax) = sin x + cos x - Ax

6) tg(x + Ax) ~ tgx +i

cos’ x
7) ln(l + ﬂ} ~ Ax
X X

8) ln(x+Ax)zlnx+£
X
9) e™ =1+ Ax

IIpoussoouvie evicuiux nopsaoKos
Bropast npousBonHas GyHKIMU y = f(X) - 3TO MPOU3BOAHAS OT MPOU3BOIHON MIEPBOTO

nopsjika, 0003HaYaeTCss OJHUM U3 CUMBOJIOB: )" (YMTaeTCs: Urpek aBa mrpuxa), [ (x)(

guTaeTcs: 3¢ ABa IMTPUXa OT UKC),

dzy

x2

( unTaercs: 13 1Ba UTPEK M0 J13 UKC JABAXKIBI).
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Tpetbs mponsBoaHas GYHKINU ¥ = f(X) - 3TO MPOU3BOIHAS OT MPOU3BOIHON BTOPOTO
3

d’y @
, V.
dx’
[Tpon3BogHAs TTOpsIIKA 77 €CTh MMPOW3BOIHAS OT MPOU3BOIHOM TopsIKa (n-1), 0003HavaeTCs

nopsjika, 0003HaYaeTcss OJHUM U3 CUMBOJIOB: ", f"(x),

d}'l
omHuM n3 cumBonos: y . £ (x), d—i}
x

x = @(t) .
,3adaHHOu napamempuieckKu,
y=w()

Ipouszeooduas emopozo nopsoka oas hyHKyuuu {

0h)e

BBIMUCIETCS 110 hopMmyrte: ! = -
t

VI. Pemenue 3anau:

16. OnpenenuTs npuparmenue Ay u quddepenuuan dy a1s GyHKIUH Y = X° IPH Hepexoje X
OT 3HaUYeHHUA X=2 K 3Ha4yeHH1o X;=2,01.

Hatimu npouseoouwie u oughgepernyuanivt 6mopo20o nopsaoka.

17. y=x° —4x* +5x -1 18. y=x-In(x+1) 19. y =sin’ 3x
Havimu npouszsoonvle 6mopo2o nopsaoxka om (QYHKUUY, 3a0aHHbIX HeA8HO Wil
napamempuiercKu.
20 x:arcc()s\/; 21. y3—3y+3x:1 22. x2+y2 =1
| y=ANt-2
Havimu npouzgeoonvle n-20 _nopsaoka
23, y=2° 24. y=cos®x 25. y=Inx
Buiyucaumo npubnusicenno, npumensis nouamue ouddepenuuana.
26. 4/16,64 27. tg46° 28. 110,08
29, 5 30. sin3° 31. tg7°
0,9997
VI. AyauTopHas caMocTosiTeIbHas padora.
— 4 _ 5,3 2 _ _ 3 m 3
l.y=3x 2Sx +2x% —x 2.y=2x+5),y"(0)-2 , d*y—? 3= 1 (2)-7,
y'()-2d*y-? x-1
d*y—?
4. y:SIle,y(n)—{7 S'y:xz. ll_xzjyﬂ(l)_?’dzy_? 6' y=e—x2’y1V_?

7. Tlokasats, uTo GyHKIHMA y = X - In X y0BIeTBOpsET ypaBHEHUIO XV" — ' = 2x
8. INokasate, 4to QyHKIUST y =e” -sin 2x yoOBIETBOPsET ypaBHeHHIO )" —2y +5y =0

9. Ioka3zaTh, uto GyHKIHsA y =4e " —5e” ynoBnaeTBopseT ypaBHenuto xy” —3y'+2y =0

10. cos 29°~ ? 11. 417 =2 12.5in 31°~ 2
13. /1,21 = ? 14. /9,02 = ? 15.In1,2~7?

16. Onpenennts npupamenue Ay u auddepentuman dy ans GyHKIun y = 3x° + 5x — 4 pu
nepexoe X OT 3Ha4eHus X=2 K 3Ha4eHuto X;=1,98.

17. OnpenenuTs npuparmenne Ay u quddepennuan dy aas pyskuun y = 2x° —x° +3npu
nepexoJie X OT 3HaYeHus X=3 K 3HaueHuro x;=3,001.
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Konmponvnuvie éonpocwi
13. Kak 3anucaTh IpoM3BOAHYIO BTOPOTO, ..., #-T'0 MOpsaka?
14. Kak HailTu IPOM3BOAHYIO BTOPOTO, ..., 1-TO MOpsAaKa?
15. Kak 3anucats nuddepeHiuan nepBoro, BTOporo, ..., 71-ro nopsaka?
16. Kak Haiitu nuddepeHiman nepBoro, BTOporo, ..., 71-To mopsaka?
17. lepeuncaure cBoiicTBa nuddepeHnunana.

18. Kak HaiiTH IPOM3BOIHYIO BTOPOTO MOpsIKa Jisi QYHKIIMH, 3aJaHHOU
napaMeTpuuecku?

19. Kak BBIMOJTHSAIOTCS MPUOIMKEHHBIE BBIYUCIICHUS C TIOMOITbI0 nuddepenmmana?

113 Ne 13. Tema: UccaenoBanue PyHKUMH ¢ IOMOIILIO IIPOU3BO/IHOM.
13 Ne 14. Tema: UccaenoBanue GyHKIMHA ¢ MOMOIIBIO NPOU3BOJIHON U
MoCTpoOeHue rpauKoB.

I3 Ne 15. Tema: Mertoasl uHTerpupoBaHusi. HWHTErpupoBaHue
NOJACTAHOBKOM.

Tpe6GoBaHus K YPOBHIO YCBOEHUS COJIEPKAHUS TEMBI.
3uamo:
1. IIpaBuyio BHIYUCIECHUSI HHTETPAJIOB C MOMOIILIO METO/IA 3aMEHbBI IEPEMEHHOIA.
2. Metoa MHTETPUPOBAHUS 110 YACTSM.
Yumemn:
1. BeaucisiTh HHTErpaibl ¢ TOMOIILIO METO/1a 3aMEHBI TTIEPEMEHHOM.
2. IaTerpupoBath Mo 4acTsM.

3. BeibupaTh METOA UHTETPUPOBAHUS U CBOAUTH UHTETPA K TAOJINIHOMY.

MeToauueckne YKazaHnusd 1o u3y4cHHUI0 TEMBbI.

1. TIpopabGoTaTh TeOpETUUYECKHIA MaTEpHUAJl JIEKIIUH 110 TEME M JOMOJHUTEIHEHO
[1]c.247-275, [12/1]¢.193-220, pa3oOpaB npuBEICHHBIC TTPUMEDPHI.
2. BBINOTHUTE BHEAYAUTOPHYIO CAMOCTOSITEIILHYIO PaboTy.

Iopsinok padoThI:

I. IlpoBepka TeopeTH4ecKUX 3HAHMH.

1. PaGota no Tabnuiie UHTETPaJIoB .

Bapuanrt 1
Ix”dx: = J%: = jcosxdx: -
X +a
[ At +by'd = | [ % _ _ j Acos(kx +bydx = | =
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[ Adx = _ I dx B I dx

a’—x’ sin® x
dx _ _ jL: _ IL:
X Nat = x2 sin’ (kx + b)
I dx _ _ J‘ dx _ _ J‘ dx _
kx +b Jita cos’ x

Bapuanr 2

Iaxa’x: _ jw/az—xzdxz B J‘ dx

cos’ (ko +b)
I a*’dx = = jmdx = = . tgxdx =
J. e'dx = = J.sinxdx: = .. tg(kx +b)dx =
[etax = - [ Asingoc+bydx= | = .' ctgxdx =
.. ctg(kx +b)dx =

2. JlonoysHUTE MaTEMaTUYECKUE MPEAIIOKEHUS.

a) j f(x)dx= ... - dopmysa UHTErPUPOBAHUS MTOJACTAHOBKOM.

II. TpenupoBoYHbIE yIIPAKHEHUS.

[Tpumep 1.
t=1+2x |
d dt = (1+2x)'dx = 2dx Edt Ledi 1¢ o |
(1+2x) dx =—=—dt t 29t 2 2 —2+1
2 2
-1 -1
:l-t—+C=t—+C:—L+C=—;+C:— ! +C
2 -1 -2 2t 2(1+2x) 2+4x

Haiidume, UCNOJIb3VA npumep ], Cﬂedwomue urmezpaiibl.

dx 2 xdx
1. x“dx 3.
'[(8—3)()4 2 [ Fiose
xdx 5 cos xdx e*dx
4. jm ' I4+sinzx 6. jm

III. AynuTropHasi CaMOCTOSITEJIbHOTO PelIeHUs.



Bapuanr 1 Bapuant 2 Bapuant 3
J‘ dx 1. j(4+5x)99dx J' dx
(7x-11)° (4-5x)°
2+5x
_ 2.
2. I?’f 1a’x J.x +9 2. I82+3x dx
x +4 x —16
o 3 J- dx i
Nigr+ldx ' 2 v 4[d1gx 12 3. [ =22
3 I cos’ x s ¥ \/ & '[\/SSinx—Z
Bapuanr 4 Bapwuant 5 Bapuanr 6
3/ dx ctgxdx
arctg 4x 1. [—= 1.
.[ 1+ 16x2 J‘x-\/3 Inx I sin” x
Sx-1 7 I7—13xdx 2. j—o >x=0.16
J‘x2+25 X x2+4 X +64
ctg2x
3 ('TxD 3 110x—3x2dx 3. e_gz dx
.[ Tx+1 x> —5x2 sin” 2x
BapHaHT 7 Bapuanr 8 Bapuanr 9
_[ arcsm2x 1. Ie“““-costdx 1 J‘3tgxdx
J1—4x2 "~ Jcos’x
5 3x
2. 13- 4x
2 J-4;c+lldx J.x +9 2. I 9
x°+16 X+
8_\/; : 3
e'dx 3. J‘( Jx ) dx 3. J‘x26H dx
J-2e" +7
BapHaHTO
_[ JJarccos2x +3 dx
V1-4x°
J‘l(zx+3dx
x°+81
J‘ dx
(x* + Darcctgx

IV. KoHTpo/ibHbIEe BONIPOCHI:

1. Kakue MeToabpl HHTETPUPOBAaHUS BaM U3BECTHBI?
2. B 4ewm 3akiitodaeTcs METOJ MHTETPUPOBAHMS 3aMEHON IEPEMEHHOM

(moxcTaHOBKOI)?



113 Ne 16. Tema: UHTerpupoBaHue 1Mo 4acTsM .

TpeGoBaHus K YPOBHIO YCBOEHHS COJIEP:KAHUS TEMBbI.

Suamo:

1. MeTton MHTETPUPOBAHHUS IO YACTSIM.

1. MuTerpupoBaTe 1o 4acTsM.

2. BpiOupaTh METOJ UHTETPUPOBAHUS U CBOJIUTH HHTErPAJl K TAOJIMUHOMY.

MeToauueckne YKazaHnusd 1o u3y4cHHUI0 TEMbI.

Ymemn:

3. IlpopaboTaTh TeOpeTUYECKU MaTepUal JEKIUU 110 TEME U JTOMOJIHUTEIHHO

[1]c.247-275, [12/1]c.193-220, pa3oOpaB npuBeeHHBIC TPUMEPHI.

4. BBINOJHUTH BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO PadoTy.

Iopsinok padoThI:

V. IlpoBepka TeopeTHYeCKUX 3HAHUM.

Pabora 1o Tabnuiie HHTErpaios .

Bapuanr |
[ = [ 2dx - _ Icosxdx=
X" +a
[ ACkx + by'dx = | x;fcaz _ _ [ Acos(iox +b)dx =
Adx = dx . dx
J ’ J.az—xz_ B J.sinzx_
dx _ J- dx B J‘ dx B
x a®—x? - B sin’ (kx + b) -
I dx J- dx B J‘ dx
kx+b I +a B cos’x
Bapuanr 2
%y = Ja? —xldx = B dx B
Joras o= N I<:os2(kx+b)_
Ia’“”’dx = I\/xz +a’dx = = Itgxdx =
J.exdx = J.sinxdx: = jtg(kx +Db)dx =
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[errtax= |- [ Asingor+bydx= | = [ ctgrdx = _

J.ctg(kx +b)dx= | =

2. JlonosHuTe MaTeMaTUYECKUE NPEITIOKEHHUS.

J-udv = ... - (hopMyJIa THTErPUPOBAHUS IO YACTSIM.

3. Pacmpeznenute clienyroIe HHTEIPAIbL:
[ PGy Inxax, [ Px)etdx, [ P(x)arcsinxdy, [ P(x)sinoxdsx,
IP(x) coskxdx | I P(x)arccos xdx I P(x)arctgxdx | I P(x)arcctgxdx

, B JIBa CTOJIOLIA TaK, 4YTOOBI B JIEBOM HaXOAMIUCH T€, B KOTOPBIX P(x)
MPUHUMAIOT 3a U, @ B IPABOM — T€, B KOTOPBIX P(Xx)dx ecTb dv.

u =P(x) dv= P(x)

VI. TpenupoBouYHbIe yIIPaKHEHHU.

Ipumep 1:
u=1-3x
dv = cos xdx
du=(1-3x)dx==3dx| " — [ vdu = (1= 3x)sin x - [ sin x - (~3dx) =

% :Icosxdx =sinx

j (1-3x)cos xdx =

=(1—3x)sinx+3jsinxdx =(1-3x)sinx—3cosx+C

Haﬁdume, UCnob3yi 061?613614, Cﬂedwomue urnmezcpaJjiol.

—7)si In xdx
1. I(x 7)sin xdx 2. J‘ .
3. Ix2e4xdx 4. .[x - arctgxdx

Hauoume unmezpan I e™ cos xdx , UCNOAB3YS CIeOVIOWUL NIAH.
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2x
u=e

dv = cos xdx
Iezx cosxdx = =™
AU oo
Y s
U= e,
AV = oo
=e™ . -2 =
AU = oo,
V =

........ I e** cos xdx =

Ie“ cos xdx =

2x
e .

VII. AyauTopHasi CaMOCTOATEJILHOTO pPellIeHM .

2. Iarctg(x —2)dx

Bapuanrt 7

2. Iezx cos xdx

Bapuanr 1 Bapuant 2 Bapuanr 3
1. I(xz + 2x)cos 3xdx 1. Iarcthxdx 1. J'ln 4x dx

Jx

2. I(2x+l)-3xdx 2. Ie“(xz +l)dx ) J_ dx

" Jcos?x

Bapuant 4 Bapuant 5 Bapuant 6

In x 1. [VxInxd
1. J-de I X I xax

1. [(5x~6)sin3xdx

2. ¥ InCx -+ ydx

1 [xInCx+2)dx
2. [4" sinxdx

Bapuant 0

Bapuanr 8

I. I arctgxdx

2. I(xz —6x)e “dx

Bapuanr 9
1. [Vxn® xdx

arcsin x
2. J.—zdx
X

1. j e (Sx - lja’x
2
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2. [3°(x+2)dx

VIII. KoHTpoJIbHBIE BONPOCHI:

1. Kakue MeTo/ibl MHTETPUPOBAHUS BAM U3BECTHBI?

2. Pacckaxxute 0 METOJIe MHTETPUPOBAHUS 110 YACTSIM.

3. B kakux Buaax UHTETPaIoB P(X) MpUHUMAIOT 3a u?

4. B xakux BUAaX UHTErpasioB P(x)dx mpuHUMAIOT 32 dV?

II3 Ne 17. Tema: BorunciieHue onpeaejieHHbIX HHTErPaioB. Boluuciienune

U101 AIed TIOCKUX (puryp.

II3 Ne 18. Tema: BorunciieHne HHTErpajgoB NPUOJINKEHHBIMHA METOIaMH.

BoiuuciieHue 00beMOB TeJ1 BpallleHHsl.

I3 Ne 19. Tema: BpinosiHeHue omnepanuidé HaJ BbICKA3bIBAHUSAMU,

COCTaBJICHUEC TaﬁJII/III MUCTUHHOCTU. HpnMeHeHne 3aKOHOB JIOTUKU.
enu:

- HM3YYUTh NMPUHIUTIB TOCTPOCHUS TAOJIUII UICTUHHOCTH TSI CITIOKHBIX BBIPAKECHUH;
- CIOCOOCTBOBATH Pa3BUTHUIO JJOTUYECKOTO MBIIUICHHUS,

Heofxammme THRTE: ACAIRE RIMINII, (ROEeE O RIOELT AL et AT

vl

Heobxogmsn YMETE: mienimn ooMoaree Gopdyein o AT ELeipn o

ST

LEiopyaiosanmne (Opiiopsl, METERRLILE, QEIAKTICRCKDE  olbecuesiemme):
PSR A I PAENTIEMTAIL & b FE THEM Y PATMANSD. AN I RMCIPI R R AR

RETFATTL ] r:l.r.lu-ﬂ't'r.lr:'.'ﬂu FAFATNATE TR HRALNATIEAN

Kostnnurrepanie porpamyitg: Koumnomemne mposasien Be Beno b Iynm-

[ ]

Teopam:z Lo ownoomeened sadarnd mo dawaod mewe sesdivocdhiown npedaa-
PIMMEIRMD [TV URRL DIEOPERLE TECKNE W EIAE IR, 8 IR MRS K-

MER I & ST TRE LN _r.llt-ll'nll'ﬂ-h'

lll:ll:ll.ll.hh: HLLIHLTHEEHIH B DLHE N, MEUE RS RHE Y il N - SR B ey
L ATETAAEINE TECNLLNME FEETOLNCEALM MR M) CKIPNCLT IS = ETPNIGNE CREME [ICReMEd 30

ey, = GRIRORNLRE Sachaarl TG RO TECATT POBowIn, - ORI ORTAE Shia

Jonoans TeinHLe SHARHRE MO St CEMPLIPEIIOGEMR 0 Tooy A0MR-

s

CierEasme 0Tl Omuem 00 ARONIINTECNOE Paiome Twes  codeps
WA PRCCNEMIE 0 PIERRENEAY Taid, seofinideinE § RGCTENIE, DUIRENT, e

weacl ey ot e
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Cogepacane pabo L

Rt e DO T
| Jloruka — Havk O SEKOHAK W OPSEY SEIEUTEHAN

} Buckaihissmiee (CYEISHHE) — HEROTOPOS NPELIGKEHRE, KOTOPOE MO#ET
CIGITE MCTHHHO | BEpHO ) 1IN 0GR

31 VYirsepapemie — CyEIeHe, ROTOPOS TPEOVETCH A0KATATE IWIH ONpOsepr-
HYTh

4 PaccyskIEHME — LEMDHED BRICKASRBIHILN WIH YTHEpR 1IN, Onpelele Rk
PO CERTEHHLIE JPVT C JPYTOM

5 YMOSEKAKSEHINE — NOMHMESCKad ONepalin, B PeiILTaTe moTopodl 13 O0HOMD
FLIHA HECKOIEKHY JAHHLIX Yol IEHE L MOy AETen | BRIBIATC ) HOBOE CYuIEHNE

6 Jloreseckoe BLpEGKEHNE — SEMHCE W VCTHOE YTBEGKICHHE, B KOTOpOe,
HAPWAY € MOCTONHHESOL, (OS5ATEIRHO BXOIAT NepemEeHHEE Be e |t LEKETh ). B
FABICHMOCTH OT SHEIEHI TTHX NEPeMeHHN NOMMSCKDE BRPEREHHE MGRET 1Ml
HHMATE 040 15 ABVE BoamoaHn sadennii. HOTHHA (sorssecxan 1) san JIOKL
{moriseckii 0)

T Chicnksioe IO eckoe HEIPaEEHe — NOrSCKoE BRIPasis e, CCTIRBEHHE
HA OOHOT HIE HECKOI BN NPOCTREC (I CHGKHRIXY] IIEeckiy BHpeckeHHi, Cha-
FAHHBIX C MOSOEEHY O rAsECEHx umpauuﬁ.

B Anrelps BOrHEA — 370 HAYVER 00 obWME NPAsnax W 3aK0Hax 1eicTHAl Han
SOMHYECKEME NepEMEHHBMEH W BRCK IR BAHMANIKH.

9 Camofl npoctoll sormveckoll onepayned anmerca onepagian HE, no-
ApYTOMYy 22 9a0T0 HASLBAKT OTPHUAHMEM, JOMOAHEHHEN HIH HHBEpCEcH @ o00%HS-
waror NOT | ). Ecun A — wersssn, o A — nokso 8 HaoBopor. PeiyvisTar orpigs-
HEA BCETSA NPOTHBONGNMEH Havesns0 aprysesta Jlormeeckan onepays HE as-

AHETCH YHAPHOE, T.e. JefiCTRNE BMDOIHAKTCE HAd OJHI onepadsos. Tabamua xe-
TEHEHHITH

AlA
a |1
1 |0

10 Jloriseckoe H et 4980t HATBEHT EOHERRHKIRER, HIH NOrE9eCKHM Y-
Hosketiwest, a HJIH — poosionkumedi, @il sonmeckas cnosetipes:. Onepausa H
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(oboHasaeTed oy, camds, «fin, AB) AveeT peIvieTaT «CECTHHAR TONRES B TOM
cHyHaE, ecim o0a ee onepanna acranHi. Talnnua scrursocta F = A A B

A B [F
0 o [0
0 |1 [0
1 [0 |0
| | |

11 Onepagiaan HITH (obmsasaeren «HTH», sore, A<B, AVB) naisdsaetea
AMTRHHKUHER HIA BOTIMECKEM COGKSHHEM 0 Q8T SHCTHHYS, BCOH THAMSHHE aHi-

THELS HMSET XOTH OBl 004H 10 epasgon. PaiyseeTed, B CIyEse, ko Clpaseyin-
Bhl 0@ AprysMeHTa QIHOSPEMEHRHO, PEIVILTAT No-npexBesy weTnnHui. Tadnnua
HetinmocTs F = AV B

F
L]
l
l
|

=|==|=|=
== —=|=lm

Onepagon H, HITH, HE ofpasyior noaEys) CHCTEMY BOIHMECKHX ONepaLin,
M1 KOTOPORA MOGKHO [OCTPOMTE CROML YIDOHO CHOEH0e IrHIeckoe pupakenne. B

BRI TENRHOA TEXHHKE TAKERE S3CTO HOMOALIYETCH ONe A HWILIMKAIIE | K-
EHBANEHTHCTh.

12 Jloriseckoe Clheqomitine: AMUTHKILHL — CRATAMBAST ABa NPpECTRIX O e-
CEMX BhipankeHin, 03 KOTOPAX Nepboe SRINeTCH vouosnes (A), a sropoe (B) — coes-
CTRMEM HI Y000 venosims, Pesynsraros msouseagne sameres JI0OXKE moasko 1o-
(34, BOCAa yonosiwe A HeTHEHD, A chnegcrsiee B SomEo. O00SHEESETON CHMBOSOM
“caes0BaTENRHG" H BhipasseTed coosamia ECIH . TO | Tabnsua scrarsecta F
= A — H

=== =] =
Ll E= Kl k= - =

F
|
|

]
l

13 Jloririeckin paBHOSHEHOCTR. MBHEIEHTB0CTE — OIPeBIteT pesyiLTal
CpasHeHiol ABYX NPpOCTHX MONeeckiy swpassinii A 4 B Pesyiararos sksiiha-
BEHTHOCTH SHINETCH HOBOE INEHYECER0S HEIPASEHIe, KOTOpoe OY18T BCTHHHLIM TO-
F3a 0 TOARES TONA, KOrga oba HEXOAHEIX BRIpaEeHin GAHOBPEMERRD ICTHHHE HIH
AokHbL OOOSHIMAETCN CHMBOROM " MBHEApeHTEOCTI™. Tabinua nenmmoctd F = A
++ B

== ===
- || ==
Ll [ —=A =] e R v |
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14 ﬂqu,u,l.'m BLIMOIHEHHE [ HSEC KN, OIEpatHil B CI0E B0s] e chis Bil-

pisoetin 1. Husepcio — 2. Konssosigipm — 3. avuionkips — 4. Hunmikaims —
&, DKEHBANEHTHOCTS

15 Jlna WsseHeHEd VEXEHEMG NOPRIKD BRINOTHEHAN (EPAlEl HCIOARTY-

BOTCA KPAVTIIRE CRoDE.

Onepagnn H, HITH, HE ofpasyior noMEys0 CHCTEMY S0THMECKHY ONepauini,

H3 KOTOPOE MOKHO MOCTPORTE CROAL YIDIHO CIEHOe MrH9ecnie papaskeane. B
BRI I TR TEXHHRE TAKDE ESCT0 HEMOIETYETCH ONEPEiinl HSUIHES AN | &=

EHBANEHTHOE Th.

16 Whpax Wedupepa, A5 win aHTHEOHLAOHKINEN, N0 MIpeIEIEHAD T0 0T-

PHUAHEE KOHEHHELENA F-.-ll.ﬁ'-.-lnﬁ.

== |=|=|=
—lE|—==lm

E
l
|
1
1]
dHT

17 Crpenka  [lupca, 448 san WIELKOHKIN, 10 OOpESeIeHiiD

Fadlfs=de8

=|=|—|T

= |==|=|=
- |===m

1]
18 Cywinia 0o Moy Gsa, A3 F Wi SHTIOKEHBANCHTHOCTE, 10 Olpeiane-

HHEF F= A8 8= 4o §.

=== ==
—|S|=|=lm
=|=|=|=|

19 Ocosibe aEoHE BOMHEE © A = A — TK0H TO 160 TES
A& = 10— 3aK08 HEMPOTHROPETIN
A v 4= 1 33K00 HCKADSEHHOID TPETEEN
A=A — takoH ABORHOM OTPIIEEHIN

CaficTSa EOHCTAHT =1 L=
A=A AxO=0
Arl=1 Agl=1l

FAKOHE HIBMOOTEHTHOCTE. A~ A=A AL A=A

FakoHE KoMMYTATHESGCTIE. A - B=HB. A, AcsB=B&A
Taxonn scoopETHBHOCTH. A « (BC) = (AVB) . C. A 2 (BaC)={AxB) & C
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— Zakodsl guetpabyTisaocTE. AdBaC = AB e AC)
As{BAC)={ AxB r{ AxC)

- Jakodn mornouenim: A (A s Bl=A As(A-B)=A

— Jakosn ge Moprasia: Av B=A&F; TEB=AvE

Taaanne

| COCTandTs TEIHLY HCTHHHOCTH SI06MHMT I HS9ECHND Bk

Hpasee p sRimaume s
1 Hesammeie e e
F o iy Enl:'_

Femenne:

1 lel.pr,'.u:'mu K{IHSECTHD NEPEMERHELIX — HX 3, SHEEHT KOEHMSETHO CTpoE B
rafiaiue neTHEEecTE = 27 + 1 = 9 (kakcasi ONEPEH] NPHHAMAET GIHO 3% IBYY THE-
SedEl — U s 1)

2 Onpepensds KUH9ECTEG E DOpAdok sehcresiic 3 eficrsan (o= E.
2= Al wdd= A o2 ), ST BOIHSLCTE0 cTonbuos = 3 (3 nepeseadwme) + 3 (3
AcficTElN) =6

1 Coctamnass '.|:.1E1.|||-||.|_'_l.' BCTHHHOCTH, BIECHIEAN B COOTSETCTEYRHIIHE R
PESYARTATE JEACTRAN, BCOONETYE NPARATE anredpil B0rik, sanpasep, acm B = ],

o B=0al=1.C=1_10 dlAal =] ur.a.

o
[l
i

I—I—I—I—EEI—EE

) 0 O O = = ) e
B =1 =1 e =1 = -
=== === ]=]r
S| === |=|=|=]|=
=1 E= O 1= =1 =1 B
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Baaned K npakteec kol patkore.

amanie 1

| FedvBvlavo) 16 FudesCwBad

2 FadsBul 17T FadeslwBsd

1 Fabvliac) 1§ Fafdeat)v (8= 4]
4  FaBuldes0) 19 Fedesiv(Bil
3 FadaBaBal M Fedes{Cw 8- A)
6 FedaBesBol M FaldssC B A
.

F-]-H-l:l!"-.-i—h-i]
Fadnll r{:].-.li'
FadalBa A
f-'-l:l!"'-.-EF'-.-r.-_r-.-'{']

F oo d s B[ —» B)
F-[.'lﬁﬂ i-E'].-'-.':l[-'l.-'}F
FuBuldesC)al
Fadol =Bl
FaudsBosBvl

FalavEh{i—c)
8 FaldsBho

%  FaBvCerdavl

10 FaBv(dal —8)
Il FadvBasBvl

12 FadaBwBvC

13 FadaBulivo)
14 FadaBasBvl

13 FabvlicC)na

B REFERER

.

Kosrrpaikiie poinpecs: [ Ymoe mowoe socwea® 2 Umo womeedemos dee
cwarimaraen” 3 UWmo mocee preepoacderae? 4 Yo sorraemcos paccysedenie-
en? F UYmo mawoe yuomewovenne? 6 Ymo mosoe toameccoe aepavcerue” 7
Huawre fersarm aovunecre sapawcars” 8 Ymo mawoe aveipa w9 fo-
MRS, OCMANASENANRE & DGR IRCIRLNRICTIL RS DCR 1 Tosmennare, oo mnane-
e o mainms sommacm soavoumur. 1 Mowimee o sfomouevae o mafuna
pommovocmy drrecencur. 17 Mondmee, ofomaueane @ mafaeg e ImIvaTRLE
awnnmanu. 13 Dowimpe, oboawvawenine & Moiumo REAURNOCRIR IKEEIERTNG-
e M4 Mopmdor devicmas & croovemecs socurecsns aupescennd. 15 Cooood we-
Aewewc ropuicea dedomedd & aovuvecsey supesceresir. 18 Mowseonne, ofomane-
pwe n matnne wemuiocm wrpars Wlegebepa 17 Mommue, ofomouewae o
murfituye pemamocmn cmpewn Tuper 18 Toremue, ofommavenue @ mofngg e
PGS CElMn me odyemn dea [9 Jawew deoinosce ompmoest N Jawon

JlEreparypa:
{ Fopoamos B. A Jecxpemia wamevemuwa: yaedus da syvvow /B A, Dopdamos,
A B Fapoamos, M. 8. Dopoamosa . - M ACT, 20003, - dd7 & © puc, mefie - (Bwue-
et anecrrear). - Sufinnosp. o dd1-444.

2 Howeos @ A Juecxperas wemesammma: yeefi dog aysos @ A Hosmos. -
Ci16 - Teamep, 2007 - 364 ¢

I13 Ne 20. Tema: BoinosiHeHue onepauuid Hag coObiTussMuU. Ilpumenenue
KJIACCHYECKOTr0 ONpe/ie/ieHUsl K BbIYHCIEHUI0 BEPOSITHOCTH.

I3 Ne 21. Tema: BoruuciieHue BEpPOSITHOCTEH 10 TeOpeMaM CJI0KEHUS U
YMHOK€HUS BEPOATHOCTEH.

I3 Ne 22. Tema: Bpiuucienue BeposiTHOCTell 1o ¢opmyse NOTHOM
BepoOsSITHOCTH, (popmy.ie beiieca.
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Henw paGorsi: BEMHCIEHHE BEPOATHOCTEN CIOMHEIX COOBITHI € MCNOABIOBAHHMEM

dropmyEl onHOH BeporTHOCTH, GopMyisl baiieca u bepuyium.

Conepxanne padorei:
OcHOBHBIE IOHATHH.
1 dopmyna nonHoi sepostHocTH: BepoatHocTs coOBITHA A, KOTOPOE MOMET IPOH30HTH

COBMECTHO ¢ 0JHOH W3 runores My, Ha...., H,, o0pazyiolmx NOAHYH IPYINY HECOBMECTHRIX

n
CODLITHI (ZP{H ;) =1) paBHa cymme npou3seleHHil BepoaTHOCTEH Kam 10 W3 ITHX rHNoTE3

i=1

Hd COOTBETCTBYHILHE MM YCIOBHBIE BEPOATHOCTH coDBITHAA : P(A)= ZP{ Hy-Pi %I-] .

i=1
2 Mopmyna baileca: BeposTHOCTE FHNOTEIL! NPH YCIOBHH, 4TO COOBITHE A NPOH3OLLID,
paBHa NPOMIBEASHMID BEPOATHOCTH 3TOH IMNOTE3sl HA COOTBETCTEYHLIVIO eil VCIOBHYIO

BEPOATHOCTL COOBITHA A, KOTOPOE MNPOM30UUIO TPH UCIBITAHKMM, JENEHHOMY HA IOJHYIO

= m———— o B e

P[H’A}= "P(H'}'P[%f.)
;P(H__}-P[%;IJ
3 Eciv npoM3BOAHTCH N He3aBHCHMLBIX ONLITOB B KAXIO0M M3 KOTOPEIX CcOOBITHEe A
MNOHBJIHSTCH C OJHHAKOBONH BEPOATHOCTEI) P, TONIA BEPOATHOCTE TOID, YT0 COOBITHE A NOABHTCH

poeHO M pa3 onpedensaercs no gopmyne: P(m)=C"pTg" "  rneg =1 —p

IIpuMep BLINOJIHEHHA?

HCXOAHBLIE JAHHBIE:

1 Kancnelii U3 aByxX CTPENKOB HE3ABHCHMO APYEC OT APYTra NPOH3IBEN BRICTPEN [0
HEKOTOPOMY 00bekTy. BepoaTHOCTE NONataHuAa B Lellb NepBeiM cTpenkom pasHa 0,7, BTOphIM —
0.6, OOpexkT nopaied OAHMM nonajanuem. ONpefaelHT:E BEPOATHOCTE TOIO, 49TO O00BEKT

NoOpadaeH nepsbiM CTDREITKOM
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Pemenne: Coduitie 4 — nopameHne 00beKTa OJHHM MONAJIaHHEM.
Jlo onelTa BOIMOAHE] CIHEAVIONIHE FHIOTE3bL:

Hy = HH OIMH CTPENOK He NONnauer,

H> — nepselii cTpenok nonajaer, BTOpoi — Her,
H; — Bropoil cTpenok nonajer, nepeslii — HeT.
Hy — oba cTpenka nonaayr,
BepoATHOCTH 3THX IHNOTES PABHEL
P(H)=03-04=0,12
P(H>) = 0,7 - 0,4 =028
P(Hs)=0,3 - 0,6=0,18

P(H;) = 0,7 - 0,6 = 0,42

YenosHele BEPOATHOCTH cOOBITHA 4 IPU 9THX IHIIOTEIAX PABHBL

ARV AR VAR VR

[Tocne oneiTa rHnOTE3El H] H Hq. CTAHOBATCH HEBO3MOMKHBIMH, d BEPOATHOCTE FHIIOTEIbI

P(H,)- A -
Hy Gyzer pasna P(H%): p[Hg],p(%f:]j{;{/:f}], p{%f}) = ﬂ;ézfﬂtlﬁ =~ 0,61,

O1BeT: BEPOATHOCTE TOTD, 4T0 00LEKT IOPAKEH epBLIM cTpeskomM, pasHa 0,61,
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2 Jlna nopmaneHOil paboTel MMHHUKM 10JDKHO ObITh He MeHee 8 aBToOYCOB, a UX HMeeTes
10. BepoaTHOoCTe HeBRIXOJA Kaxaoro asrodyca Ha auuuio passa 0,1, Haiitu seposTHOCTE
HOPMaIbHOI padoTel B Gnumaiiumii neds.

Pewenne: T k. nna HopmaneHoi paborsl Hano 8 asrodycos uz 10, win 9 w3 10, wau 10,
4 BEPOATHOCTE BEIXOMAA Kaxaoro asrodycap=1-q=1-0,1 = 0,9. BepoarHocts HopMalbHO
paboThl — 310 CYMMa BEPOATHOCTEI:

.P{ 4] ]uPHq]D H-_I_ r"::-l ':' 10-% C[ZI'I:PH-q_ID -8 _

— 09701 + 52 (09 01)+—2-(09)"(0.1) =

gL

zEéFEDA3~&ﬂl+]ﬂ-ﬂj?-ﬂﬂ+4135z

~0,19+039+035=0,93
Otser: P(A)=0,93

3apanns Kk npakTuyeckoii padore.

| B ammke copepaures 12 geraneil, marorosiedHslx Ha 3asone Nel, 20 neraneii - Ha
saBoje Ne 2 u 18 neraneil - Ha 3asoje Ne 3. BepoaTHOCTE TOIO, 4T0 A€Tallb, H3rOTOBIEHHAA HA
saBojie Ne |, ornuynoro kadectea, passa 0.9; ana geraneil, M3roToBneHHEIX Ha 3aBofax Ne 2 u
Ne 3, aru mepoATHOCTH cooTBercTBeHHO pasuel 0,6 u 0.9, Haiith BepoaTHOCTE TOrO, 410
H3BJIEYEHHAN JIETAllb OKAKETCH OTIHYHOIO KavyecTsa

2 Monery noadpaceiBaior 6 pas. Kakosa BeposTHOCTE TOTO, YTO OHA yHaueT «repbom»
BEEpX He Donblue 3 pai.

3 Hrpanenas xocrtes Opocaercs 20 pa3. OnpelendTe BePOATHOCTB TOIO, 4T0 3 O4ka
BeINANYT 7 pa3

4 B marazuH nocTynuiH 3eKTPHYecKHe J1aMIIOUKH OJHOID THIA, M3rOTOBICHHKLIE HA
YeTHIPEX 3aBOJAX. ¢ NepBoro 3asoja - 250 wr.; co sroporo - 525 wr; ¢ Tperbero - 275 wr. u ¢
yerseproro - 950 wr. BeposrHocTts Toro, 4ro namnoyka nporopur donee 1 500 wacos, s

nepeoro sasosa passa 0,15, ang sroporo - 0,30; s tpersero - 0,20 u yerseproro - 0,10, Tpu



nepeoro 3asona pasda 0,15, ws sroporo - 0.30; us tpersero - 0,20 u yerseproro - 0,10. pu
packliaKe Mo NOJKAM MATA3MHA NaMI04KH DEUIM nepeMeltansl. Kakosa BEPOATHOCTE TOTO, 4T0
KyIUleHHas namnoyka nporoput Gonee 1 500 wacos?

5 Hekoropoe HigenHe BRITYCKAKOT TpeMa 3apofgami. OfbeM NPOAYKLNH, NOCTABIAEMELH
BTOPLIM NpeinpuaTtiem, 8 2 pala NpeBblilaeT COOTBETCTBYIONHE 00beMbl IPOAYKLNIT nepsoro 1
rpereero npeanpuatTii. Jons Opaka B cpeiHeM cOCTABIAEST HA nepeoM npeanpuaTuu 5%, Ha
sropom - 20%, a na Ttperbem - 10%. B nposaxky noctyimna naprus JaHHOTO H3IIEIHA.
Kynnennoe winenune okasanock OpakoBaHHeIM. KakoBa BEPOATHOCTE TOrO, 4TO OHO ObLIO
BEUIYLIEHO TPETEMM npennpuaTnesm?

6 Mounery nogdpaceisator 10 pa3s. Kakopa seposaTHOCTE TOrO, 4T0 OHA ynajer «repbom»

BBEpX poBHO 3 pa3a

7 Ha cknan nocrynaer npoaykuua 3-x dadpuk. [Ipuyem npoaykumsa nepsoii padbpukn
cocrasnser 20%, sropod — 46% wu Tperbeii — 34%. HasectrHo, wro cpeaHuii npoueHt
HECTAHAPTHRIX W3aenuii ans nepsoil gadpukn pasen 3%, ana sropoi — 2%, 1na Tperweii — 1%.
Haiith BepoATHOCTh TOro, YTO HAyJady BIAThIC W3JENHA NPOM3BEISHbl Ha nepsoii dabpuke,
€CJIH OHH OKa3AIHCh HeCTaHapTHBIMH

& Asnakpyxok nocemaror 20 yenosek. OnpenenuTs BEPOATHOCTE TOI0, 4T0 B Kpykke 4
JEBYLIKH, €CIIH BEPOATHOCTE 3aMHTEPECOBAHHOCTH JIGBYLIEK 3THM KpyikoM pasta (0,2,

9 B nmpamuie YCTAHOBIEHO 5 BHHTOBOK, M3 KOTOPRIX 3 CcHalMKeHBl ONTHYECKHM
npuuenoM. BeposTHOCTE TOrO, 4T0 CTPENOK NOPA3HT MHIIEHL NPH BBEICTPEsE W3 BHHTOBKH C

npuuenoM pasna 095, ans sunroBku Oez npuuena — 0,7. Haiitn sepostHOCTE TOro, 4ro

MHLIeHE OYIET NOpaMeHa, €ClM CTPElOK NPOMIBEJET OJHH BEICTPEN H3 HAYIady BIATOMH
BHHTOBKH.

10 Bexosects cemsH Hexkotopoi kynerTypsl 90%. Haiith BepoatHocTs Toro, yro uz 10
cay4aiiHo 0TOOPAHHBIX CeMAH B30IIET He MeHee 8,

11 Ilo camonery npoHIBOANTCH 3 BEICTPENa ¢ BepoaTHOCTAMH nonaganus 0.5; 0,6; 0,8,
Jlns BeIBOJA CAMOIIETA W3 CTPOA 33ABEJIOMO JOCTATOYHO TPeX NONAJaHHil; NPy OJHOM MONAJaHHH
CAMOJIET BBIXOAUT H3 CTPOA € BEpOATHOCTEIO (0,3 NpH JBYX NONAJaHMAX — ¢ BepoATHOCTER 0,6,
Haiitn BepoATHOCTE TOTO, YTO B pe3yibLTaTe TPEX BRICTPENOB camoner Oyier cOnt.

12 B wuucruryre 40% wonoweii - OpoHers, 35% - OnonaumHer, 25% - peokde.
BeposTtHocTe, 4T0o cryienTke Kpacasunoil noupasures Optoner, pasna 0,7, Ononaun - 0.8,
peisknii - 0,6, Haiitn seposTHOCTE TOro, 4T0 Haylady BeIOPaHHEID CTYASHT NOHPaBHTCH

Kpacasunoit
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13 B pesyiaprarte Kamaoro BHIHTA CTPaxoBOIO areHTa J0roBOP 3akKIKYaeTCH C
sepoaTHOCTBIO (,1. Hafith BepOSATHOCTL TOro, YTO YHCID 3aKIKYEHHLIX J0rosopos nocie 10
BHIHTOB COCTABHT 3.

14 Ha cOopky TeneBH30pOB NOCTYNAKT MHKPOCXEMEl OT JBYX NOCTABIIMKOB, NPHYEM
T70% mukpocxem ot nepeoro nocrasumka, 30% — or sroporo. bpak MHKpOCXeM Nepeoro
nocrasmuka cocrasnxer 2%, sroporo — 3%. Kakosa BepoATHOCTB, 4T0 B3IATas Haylady
MHKPOCXEMA OKkaxmeTcd OpaKoBaHHONHT

15 B nepsom koHTeliHepe HaxoauTea 25 peraneii, cpeau kotopeix 10 OpakosaHHbiX. Bo
BTrOpoM Haxoaurces 50 nperaneii, u3 koropeix 30 OpakoBaHHuIX. B TperbeM koHtTeiinepe - 50
Jeraneii, cpean kotopeix 40 OpakosanubiX. M3 ciayuaiino BeIOpaHHOrO KOHTEHHEpa H3BIEKAETCH
0/IHA JeTalb, KOTOPad OKa3anack KavecTBeHHoi. Onpeaenuts BEPOATHOCTE TOIO, YTO JeTalkb

ObL1a M3BJICYEHA H3 NIEPBOTO KOHTEHHEpa

16 Crpaxosas komnanus 3akmounina 10 norosopos. BeposTHOCTE cTpaxoBoro ciuydas
0 KaKJI0MY M3 HMX B TedeHMe roja cocrasnser 2 %. Haiitn pepoaTHOCTB TOro, 4To Takux
ciayuaes Oyaer 2

17 Jsa 0XOTHMKA OJHOBPEMEHHO CTPEIAKOT B uenb. MisecTHo, 4TO BEpOATHOCTB
NONajaHus y nepsoro oxotHuka pasda 0.2, a y sroporo 0,6. B pesyaesrare nepeoro sanna
0Ka3a/10Ck OJIHO onajanue B ueik. Yemy paBHa BepOSTHOCTE TOIO, 4TO NPOMAXHYICS NepBblil
OXOTHHK?

18 Yucno rpy30BEIX  MAllMH, [POELKAKMIMX 110 WIOCCE, HA KOTOPOM  CTOMT
DeH30KONOHKA, OTHOCHTCH K YHMCIY JIErKOBLIX MaliuH, kak 3:2. Bepoataocts toro, yro Oyaer

JANPABIATLCA IPYI0Bas MAlIMHA, pasHa (,1; JUlA NIErkoBbIX MALLIKMH 3Ta BEPOATHOCTE pasHa 0,2

K DenzokonoHke nogkexana MamuHa s sanpasky. Halitu BepostHOCTE TOr0, 4T0 3Ta MallnHa
rpy3oBas

19 BeposTHocTh BexokecTH muennnsl pasHa 0.8, Kakoba BeposTHOCTE TOTO, 4TO U3 5
ceMsH B30iineT He menee 37

20 HmewTes TpH ypHBL B nepBoii u3 HUX 5 Oenwix ¥ 4 4epHeIX wapa, BO BTOpoH — 3
Densix u 6 uepHeIX, B Tperbeil — 2 Oenbix u 7 wepHbiX. M3 BeiOpanHoil Hayraja ypHel BEIHHMAKOT
wap. Ox okasancs yepHsiM. Haiiti BepoATHOCTE TOrO, YTO 3TOT WADP BEIHYT H3 NePBOH YPHEL.

21 TIlpu pazpeise cHapajga obpazviores 0% kpynuex ockonkos, 60% cpexnux u 30%
menknx. BepoatHocTs npobusanns GpoHn kpynHeiM ockoikoM — 0,7, cpeannm — 0,2 1 Menkum
= 0,05. HaegectHo, 4ro B OpoHio nonan ockonok. Haiith sepostHocTs Toro, yro GpoHs npoduTta

22 M3 sarotoBneHHOl 18 nocesa NMeHHLBL 3epHO nepsoro copra cocrasnser 40%,
sroporo copra — 50%, tpersero copra — 10%. BepostHoers Toro, 4o B30MAeT 3epHO NepBOro
copra pasna 0.8, sroporo — 0.5, tpersero — 0,3, Haiiti BeposatHOCTE TONO, 4TO B30iiaeT Hayral

BAHTOE IeDHO
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23 Ha cknaj ekeJHEBHO NOCTYNAKT jetanu ¢ Tpex npeanpuatuii. C nepsoro — 30
Jeraneii, co sroporo — 20, ¢ tpersero — 40. Yeranosneno, yro 2, 4 u 5 % npoaykuMm 3THX
NpenpUsTHii, COOTBETCTBEHHO MMEIOT JederThl. HaliT BEPOATHOCTE TOrO, YTO BIATAH HAYTAJ
Jerans Oyaer aedexrTHa

24 BepoATHOCTE NOKVIIKH IPH NOCELIEHHH KIMEHTOM MaraiuHa cocrasnser p=0,75.
Haiitu BepostHocTs TOrO, 410 npi 10 nocelennsx KIHEHT COBEPLIMT NOKYIKY POBHO 8 pa3

25 Hmerres Tpu ypHeL: B nepeoil H3 HUX 5 Oenblx W 4 4epHeIX wapa, Bo BTOpoH — 3
Denbix ¥ 6 Y4epHRIX, B TpeTbeil — 2 Oensix ¥ 7 depHbiX. H3 BeIOpaHHOI Hayral ypHEI BEIHHMAKOT
wap. OH oka3ancs YepHeIM. Hailtu BEpoATHOCTE TOrO, YTO 3TOT LAP BEIHYT W3 BTOPOIl YPHBIL.

26 Bexomects cemsH HekoTopoil kyneTypel 90%. Haiitn BepoatHocTe TOro, 9ro u3 100

cemsH Baoitger 70.

27 Ha cOopky TelneBH30POB NOCTYIAKT MUEPOCXEMEL OT ABYX NOCTABUIHKOB, NPHYEM
T0% mukpocxem OT nepeoro nocrasumka, 30% — or Broporo. bpak MHKpPOCXeM NEpBOro
nocrasmmka cocrasnser 2%, sroporo — 3%. Kakopa BeposTHOCTE, YTO BIATA# Haylady
OpakoBaHHas MHKPOCXEMA HIrOTOBJIEHA BTOPEIM NOCTABIMKOMT

28 Ilpouspoautes crpensda no uenu Tpems cHapsgamu. CHapsiel NonajawT B Uelb
He3aBUCHMO JpYyr oT Apyra. Jiis Ka#aoro CHapsia BEpOATHOCTE NONajaHus B uenk pasHa 0.4
Ecnn B nene nonan ojMH CHapsj, OH NOPaKACT Ledb (BBIBOJAMT €€ W3 CTPOH) ¢ BEPOATHOCTBID
0,3; ecnn nBa cHapaja - ¢ sepoatHocTeio 0,7, ecinn Tpu cHapaja - ¢ epostHoctero 0.9, Hailtn

NOIMHYEY BEPOATHOCTE [NOPEAKEHHA LIETH.

27 Ha cOopky TeleBH30pPOB NOCTYNAKOT MHUKPOCXEMEl OT ABYX NOCTABUIHKOB, IPHYEM
70% mukpocxem ot nepeoro nocrasmmka, 30% — or sroporo. bpak MHkpocxem nepsoro

nocragmmka cocrasnser 2%, sroporo — 3%. Kakosa BeposTHOCTB, 4TO B3ATas Haylady

ﬁpalmuaunaa MHKPDCKEMB HArOTOBICHA B'l'ﬂpth IIﬂC‘TﬂBLI.I,I’IKGM?

28 Ilpouspoaurtes crpensda no uwend tTpems cHapajamu. CHapsaibl NONajawT B LENb
HE3ABUCHMO Jpyr OT Apyra. Jlns kamaoro cHapsaia BEpOATHOCTB NONANaHuA B Uelk pasHa 0.4
Ecin B nens nonan ojiMH CHapAall, OH NOPakKaeT Uelb (BLIBOIKT € U3 CTPOA) ¢ BEPOATHOCTLIO

0,3; ecin aBa cHapsaia - ¢ peposTHocTeio 0,7, eciin Tpu cHapaja - ¢ sepostHocTeo 0.9, Hailti

NOJIHYHY BEPOATHOCTE NOPAMKEHHH LEITH.
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Hopaaok BHNOIHEHHS 3A0AHHA, METOJAHYECKHE YRAMAHHAD - OIHAKOMUMBCA ¢
MEOPEMUYECKUMU  NOTONCEHUAMU N0 OaHHOI meme; - UIVuumb CXEMY pewenud zadau,; -
EBINOAHWM b 3A0AHUA NPAKMuYecKoi pabomsl, - chopmyruposams emeod

Jonoauurensusie 3agaunn: Mozym Owime cihoprmynuposans no xody 2aHAmus

Copep#anune ordera: OMYem N0 NPAKmuveckoll pacome J0INCEH COOEPHCAMb.
PaccyMeoeHun no PewieHIo 2a0ay, HeodXo0uMble bINUCTEHUA, OMaem, exeod no pabome

KonrpoasHsie Bonpocs: [ .

Jlureparypa:

http://eyberfac.ru

http:/www.matburo.ru

http:/www. tochelpru

I3 Ne 23. Tema: CocraBjieHHe 3aKOHA pacnpeaeJeHUsi JUCKPETHOM
CJIy4aiiHOil BeJMYNHBI. BbluKC/IeHNe YUCI0BBIX XapaKTePUCTUK JUCKPETHBIX
CJAy4YalHbIX BeJMYMH.

MaTteMaTU4YeCKMM OXXMuAaHUEM JNCKPETHOM Cy4alHOW BEeUYMHBI X

Ha3blBaeTCs NnpomnsseneHmne Bcex eé BO3MOXHbIX 3HaA4YeHUn Ha nx
BEPOATHOCTU.:

Mixy= Z}J:P:

CBOMCTBA MaTeMaTUUYEeCKOro oXxuaaHua:
- MaTeMaTn4yeckKoe oXXunaaHume rnocTosiHHOM paBHO CaMOM NMOCTOSIHHON:
M(C)=C

- MOCTOSIHHbIA MHOXUTEb MOXHO BbIHOCUTb 3@ 3HAaK MaTeMaTU4eCcKoro
OoXnaaHum4.

M(Cx)=C*M(x)

- MaTeMaTn4yecKoe oXngaHme CyMmbl CﬂyqaﬁHbIX BE€J/INYMHbI paBHO CyMMe
MaTeMaTUYeCKUX OXUAAHUN CnaraembiX:

MO =Y M)

e

- MaTeMaTn4eCKoe OXXngaHune npomnssegeHna HesaBUCUMbIX CﬂyanIHbIX
BEJIMYNH PaBHO NpoOnU3BEAEHNO MaTEMATUHYECKUX OXWAAHUN COMHOXUTENEN:

M(X1*X2*...¥Xn) =M(X1)*M(X2)*...M(Xn)
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Auncnepcuen ciyyanHon BeMYMHBI X Ha3blBAeTCS MaTeMaTUyeckoe
OXXnaaHue KBaZpaTa OTK/IOHEHUS CNy4YaliHOW BENNYUHbI OT eé
MATEMATUYECKOro OXUAaHUSA:

D(x)=M((x-M(x))?) nmm D(x)=M(x*) = (M(x))?

CpeaHeksagpaTnueckoe oTknoHeHue: ° = D12

CBoOMCTBa AMCNEepCcumn:
- AMcnepcms NOCTOSIHHOM paBHO HYJIHO:
D(C)=0

- MOCTOSIHHbIM MHOXUTENb MOXHO BbIHOCUTb 3@ 3HaK ancnepcmmn, Bo3Beasa ero
B KBagpart:

D(Cx)=C**D(x)

ancnepcuns CyMmbl (pasHoOCTU) CNyYanlHbIX BEIMUYMHBI paBHO CyMMe Aucnepcui
cnaraemblx:

DY %)= D)

h
CBoJicTBa cpegHEeKBagpaTN4YeCKOro OTK/IOHeHUs:

(CY =1

F =0 * T

lMpumep 1.3aK0H pacripegeneHns Cy4anHou BeIMYnHbI 3a4aH TabsindHo.
Hantn p(x<2), p(x>4), p(2<x<4), maTeMatn4yecKkoe oxuaaHne, ANCrnepcuro m
CpeAHEKBaApPaTNYECKOE OTK/IOHEHHUE.

Xi

pi 0,110,2/0,4 10,2 0,1

PeweHne.p(x<2)=0,1;

p(x>4)=0,1;

p(2<x<4)=0,2+0,4+0,2=0,8;
M(x)=1%*0,1+2%0,2+3*0,4+4*0,2+5*0,1=3;

D(x)=12%0,1+22%0,2+3°%0,4+4°*%0,2+5°%0,1-3°=1,2
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o(x)= V= =1,095
Mpumep 2.Oepmep CUNTAET, 4YTO, MPUHUMAS BO BHUMAHUE Pa3/INYHbIE MOTEPU
n KosiebaHus HyeH, OH CMOJXXET BbIpy4YUTb HE 6os1ee 60 LIeHTOB 3a A€CATOK SAunl

U rioTepstb He 6osiee 20-Tn LUEHTOB 3a AECSTOK U 4TO BEPOATHOCTH
BO3MOXXHbIX BbIMprILUEﬁ n roTepb TaKoBbl:!

nena 3a 10 swuix 0,6 (0,4 (0,2 -0,2
P 0,210,50,2 0,06 0,04

Kak oUyeHUTb oxngaemyro ripubblsib OT NMPOAaXku AECITKA ML, OT OXXUAAEMbIX
um B 3TOM rogy 100000 sumy?

PeweHune.x — ciydariHasi, npmubbisib OT ripogaxu 10 aul.
M(x)=0,6*0,2+0,4*0,5+0,2*0,2+0*0,06-0,2*0,04=0,352
M(10000x)=10000*0,352=3520 $

D(x)=0.6*0.2+0.4°*0.5+0.2°*0.2+0°*0.06+(-0.2)?*0.04-0.352°=0.037696
o(x)= V37896 _g 194154578
D(10000x)=10000°* D(x)=19415457.76

o(x)= VEISHEETE 44

YKazaHus K BbINOJIHEHHNIO NMPaKTUYeCKOoM paboTbl: AN peweHns 3agay
Mcnosib30BatTb AaHHble Tabanybl N°2. [laHHbIe cBoe#i 3ag4aym B3sITb U3
Tab1mybl Mo HOMEpPY, COOTBETCTBYIOLEMY MNOPsIAKOBOMYy HOMEPY B
y4e6HOM >xypHane. Pab6oty ohopMutb B OTAE/IbHbIX TETPaAsSX A/s
npakrnyeckunx pa6or. NMpn Heob6xo4NMMOCTH UCMOJIb30BaTb JINTEPATYPY
M3 NpuBegEeHHOro HNU><e CrIMCKa.

OCHOBHbIE NMOHATUA U onpepeneHuns.

K Ba)HEMLLINM YMCNOBbIM XapaKTepUCTMKaM CNy4YamHON BENMYMHbBI OTHOCSTCS
MaTeEMaTMUYECKOE OXMAAHUE U AUcnepcus.

MaTteMaTU4YeCKMM OXXuAaHUEM JNCKPETHOM Cy4YalHOW BEeUYMHbI X

Ha3blBaeTCs NpousseneHmne Bcex eé BO3MOXHbIX 3HA4YeHUn Ha nx
BEPOATHOCTU.
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Mixy= Z}J:P:

CBOMCTBa MaTeMaTUUYECKOro oXXKuaaHusa:
- MaTeMaTn4ecKkoe oXxuaaHme rnocCTossHHOM paBHO CaMOW MOCTOSIHHOW:
M(C)=C

- MOCTOSIHHbIA MHOXUTEb MOXHO BbIHOCUTb 3@ 3HaK MaTeMaTU4YeCcKoro
OXnaaHumA:

M(Cx)=C*M(x)

- MaTeMaTn4eCcKoe oXngaHme CyMmbl CﬂyanIHbIX BE€J/INYNHbI paBHO CyMMe
MaTeEMATUUYECKNX OXMNAAHUIN CnaraeMblx:

b Ed
MO 2= Af{x)
- MaTeéMaTnyeckoe oXXnaaHne npomndseaeHnsa HeE3aBUCNMbIX CﬂyanIHbIX
BE/IMYNH PAaBHO MPOU3BEAEHUIO MaTEMaTUYECKNX OXUAAHNN COMHOXUTENEN:
M(X1*¥X2*...¥Xn) =M (X1)*M(x2)*...M(Xn)
Avncnepcuen cnyyanHom BENMUYMHBI X Ha3blBAETCS MateMaTM4eckoe
OXWAaHue KBaapaTa OTKIOHEHUS CNy4YanHOW BeNIMYMHbI OT eé
MaTeMaTUYeCcKoro OXuaaHus:

D(x)=M((x-M(x))?) nnm D(x)=M(x*) = (M(x))*

CpenHeKBaapaTUYecKoe OTK/IOHeHue: ~ DM

CBOMCTBa Aucnepcuu:
- AMcnepcust NOCTOSIHHOM paBHO HYJIHO:
D(C)=0

- MOCTOSIHHbIN MHOXWTE/b MOXHO BbIHOCUTb 3a 3HAaK AMCNEPCUU, BO3BEAS €ro
B KBaapar:

D(Cx)=C**D(x)

- ancnepcmsa cymmbl (pasHOCTU) CNy4YanHbIX BEMYMHBI paBHO CyMMe
ANCNepCcuin cnaraembix:
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DS x)=3 Dix)

CBoJicTBa cpegHeKBagpaTNYe€CKOro OTK/IOHEeHUs:
) = 1)

cg{lxy= Lo}

MNMpunmep 1.3aKOH pacripegesieHns CJly4anHou BeInYnHbl 3agaH 1absinmyHo.
Hantn p(x<2), p(x>4), p(2<x<4), maTeMatn4yeckoe oxunaaHne, ANCrnepcuro m
CPEAHEKBAAPATNYECKOE OTK/IOHEHHUE.

Xi
pi 0,10,20,410,2 0,1

PeweHne.p(x<2)=0,1;

p(x>4)=0,1;

p(2<x<4)=0,24+0,4+0,2=0,8;
M(x)=1%*0,1+2%0,2+3*0,4+4*0,2+5*0,1=3;

D(x)=1%*0,1+2°%0,2+3°*%0,4+47%0,2+5°*%0,1-3°=1,2

o(x)= V-4 =1,095
MNMpumep 2.OepmMep cYNTAET, YTO, NMPUHNMAsS BO BHUMAHUE Pa3IMYHbIE NMOTEPU
M Kos1ebaHus LIEH, OH CMOXET BbIpy4YnTb He 6os1ee 60 LIEHTOB 3a AECATOK siULY

M notepsite He 6osiee 20-TU LHEHTOB 3a AECSITOK U UTO BEPOSITHOCTU
BO3MOXXHbIX BbIMIPbILLEN N MOTEPL TAKOBbI:

nena 3a 10 su |0,6 (0,4 10,2 -0,2
P 0,210,51/0,2 0,06 0,04

Kak oyeHuTb oxxugaemyro rnpubbi/ib OT NMPoAaxku 4eCATKa UL, OT OXugaeMbixX
uM B 3TOM rogy 100000 suny?

PeweHune.x — ciydariHasi, npmubbisib OT ripogaxu 10 sul.
M(x)=0,6*0,2+0,4*0,5+0,2*0,2+0*0,06-0,2*0,04=0,352
M(10000x)=10000*0,352=3520 $

D(x)=0.6%*0.2+0.4%*0.54+0.2°*0.2+0°*0.06+(-0.2)°*0.04-0.352°=0.037696
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o(x)= V0037698 _g 194154578
D(10000x)=10000%* D(x)=19415457.76

o(x)= NOISHIIETE g 447

YKkazaHuns K BbIMOJIHEHNIO NMPaKTUYEeCKOM paboTbi: 418 pelieHuss 3agay
ucnosb3oBaTb gaHHble Tabanybl N°2. [laHHbIe cBOeH 3a4aYym B3SITb U3
Tabanybl No HOMepPy, COOTBETCTBYIOLEeMY NMOpPpsiAKOBOMY HOMeEpPY B
y4yeb6HoM >xypHasie. Paboty o¢popMuUTb B OTAEJ/IbHbIX TE€TPaAsX As
npakrnyecknx pabor. Npn Heo6xoAMMOCTH MCNOJIb30BAaTh JINTEPATYPY
M3 NpuBefgEeHHOro H1>ke CrmucKa.

3anaHuvs:

1. CnyyaniHas sesimumnHa X 3agaHa psgom pacripeiesieHus !

Xi -1

Pi P2 |P1

Hauvtn P{X<0}, P{X>-1}, P{-1<X<1}. Hanritu MX, DX.

2. MNocTtpoutb Tabnanuy pacnpegeneHus u Hantmn MY, DY gnas ciydarHon
BesinymnHbl Y=2X+3 (X 3agaHa B npeabigyLiei 3a4a4e).

I3 Ne 24, Tema: IlocTpoeHne BapUANMOHHBIX PSA0B, TIpadpuKoB
IMIUPUYIECKOTO pacnpenejieHns. BpluHucieHHe 3MIUPUYECKHX YHCIOBBIX
XapPaAKTepPUCTHK.

MocTpomnB BapuaLMOHHbIN paa 1 n3obpasne ero rpadmMyeckn, MOXHO MOSYyUUTb
nepeBoHa4vasbHoe npeacTaBNeHmne 0 3aKOHOMEPHOCTAX, UMEILWMNX MeCTO B psaay
HabnoaeHn. nga aanbHenLwero n3yyeHns n3MeHeHmns 3Ha4yeHUn npm3Haka
NCMOMIb3YTCSA YNCNOBbIE XapaKTEPUCTUKN BapuauMoHHOro psaa. OCHOBHbIe
XapaKTEPUCTUKN BapuUaUNOHHOIo psiia MOXHO pa3buTb Ha Tpu rpynnbl:

1) nokazarenn yeHTpa pacnpegesieHns, 2) nokasaresn Bapmauvm,

3) noka3zaresn ¢popMbI pacrnipegesieHus.

lMokaszartenu LeHTpa pacrnpeaeneHms

XapaKTepucTMKaMn LeHTpa pacnpenenenms AaHHbIX BapuauMoOHHOro psiaa
ABNAOTCSA cpeaHsisa apnpmeTnyeckas, MegruaHa v Moja.
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CpenHeit apudMeTnyeckon + HabnogaeMbiX 3HaYEHUI NpM3HaKa Ha3blBaeTCA

> s,
E — =]
YacTHOe OT Ae/leHUS CYMMbl BCEX 3TUX 3HAYEHUN Ha UX YMUCNO, T.e. i
(BbluncneHHas no aton popmyne cpeaHsasa apudmeTmyeckas

Ha3blBAaeTCsA MPOCTOM).

Ecnu paHHble HabnwaeHnn npeacrtaB/ieHbl B BUAE ANCKPETHOrIo

3 xm,
i=f
B im; E=ix:.-d:.
i=f

BapuaLMOHHOro psaa, To =+ = nnu =i . (B aTnx cnyvasx
cpeaHsas apudmeTmyeckas Ha3blBaeTCs B3BELWEHHOM.)

[ns onpeneneHns cpeaHero 3HadeHus npusHaka MHTepBasibHOMo
BapnauMOHHOro psaa Heob6xoAMMO ero yCI0BHO 3aMEeHUTb ANCKPETHbLIM, a
3aTeM BOCMOb30BaTbhC HOPMYION cpeaHen apndMeTU4eCcKom B3BELWEHHOMN.
MOHATHO, YTO B CNy4Yae HEpPaAaBHOMEPHOro pacnpeaeneHnsa 3Ha4eHnm npmsHaka
BHYTPW YaCTUYHbIX MHTEPBANOB, NOJIly4YEeHHOE 3HaYeHne cpeaHen
apudMeTNYeCcKom MOXeT OT/IMYaTbCS OT paCcCYMTAHHOIO No
HecrpynnmMpoBaHHbIM AAHHbIM.

MeauaHa ( € ) - 3HaueHne npusHaka B cepeaviHe BapuaLMOHHOrO psiaa.

Anda onpeneneHnsa meamaHbl AUCKPETHONO BapMauMOHHOIMoO psaaa BHayane
-+l

ﬁf:” =
A
HeobXxoANMMO HanTK eé nNo3munto No opmyne 2 . DToW no3mummn u
COOTBETCTBYeT 3HayeHue MeamaHbl. OHO MoXeT 6bITb BapMaHTOM psiga unm
NPOMEXYTOYHbIM 3HAYEHMEM MEeXAY ABYMS COCEAHMMW BapuaHTaMu.

Ans pacyéTta MeamaHbl MHTEPBasIbHOr0 BapMaUMOHHOMO psiAa BHavane
onpenensieTcsa MeauaHHbI MHTepBan: 1) NpocMaTpMBaAKOTCS HaKOMNEHHbIEe
4acToTbl, 2) NepBas U3 HAaKOMJIEHHbIX YAacCTOT, NpeBbllatoLlas NoN10BMHY BCErO
06bEMa M3y4yaeMol COBOKYMHOCTM, COOTBETCTBYET MeAMaHHOMY MHTEepBay.
[lanee 3HauyeHMe MeanaHbl BbluMCASiETCS No dopMyne:

%Z m, =5

w K

Me=g, +h,

i
rae & - onnMHa MeaAuaHHOro MHTepBana;

i
e - HUKHAS rpaHnua MeANaHHOIoO MHTEpPBAaIa,
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Bl
#e - yacToTa MeAnaHHOro nHTepBana;

S - HaKoMn/JaeHHad 4aCtoTa UHTEPBaAJia, npegwecrteyrowmero MegnaHHoMy.

Mopaa ( Mo ) — 3Ha4YeHune npm3Haka, Hanbonee yacTto BCTpeUaroLlleecs B
BapuauMOHHOM psaay.

Moaa ANCKPETHOro BapMaLMOHHOIro psiaa COOTBETCTBYET BapuUaHTy C
Hanbonbllen YacTOTOM.

Ans onpeneneHns moabl MHTEPBASIbHONO BapMaunMoOHHOIoO psiaa BHavane
yCTaHaBNMBAETCS MOAaNbHbIM MHTEpBan: ecninm pacCMaTpMBaeTCs
WHTEepBaNbHbIN BapUaUNOHHBLIN psA C paBHbIMU MHTEpPBasiaMK, TO MOAAbHbIN
WHTepBan onpeaensieTcs No Hanbosnbluen YacToTe; eCIn paccMaTpuBaeTCs
MHTEepBasibHbIN BapUaUMOHHbIN psi4 C HEPABHbIMU MHTEpPBanaMn, To
MOAanbHbIM MHTEpBan onpeaenseTcs no Hanbonbwen NAOTHOCTHU
pacnpegeneHus. [lanee Moaa paccymMTbiBaeTcs no popmyne:

Wee, — M ;

Mo=ga, +#h :
= ofwr, — Gt — 3
T Mo—f Ma Maril

raoe - ANIMHA@ MOAAJIbHOIoO MHTEpPBaAna,

i
e - HUXKHASA rpaHnua MogasibHOro nHTepBaia,

Al Bl . Bl
Me TUMe—i TUAMeRS - yacTOTa MOAANIbHOrO MHTEpBana, YactoTa MHTepBana,

npeawecreyowiero MmogajbHoMy, n 4actota UHTEpBasia, cneayrLwero 3a
MOJaJ/1bHbIM.

CpenHsasa apudmMeTmyeckas MMeeT CyLleCTBEHHbIE MpenMyLecTsa nepes
APYrMMN MepaMu LeHTpanbHOW TEHAEHUWMWU, T.K. OCHOBbIBAETCS Ha
MHdOopMaumm, coaepxallen Bce 3Ha4YeHMs BapuaunoHHoro psaa. OaHako, oHa
BeCbMa YyBCTBUTE/IbHA K KPpaWHUM 3Ha4vyeHusam psaa. lNMoatomy, ecnm
Heob6x04MMO NpeaoTBPaTUTb BAUSHUE HECKONbKMX HabnoaeHun,
pacrnosioXXeHHbIX AaneKo OT ueHTpa pacnpeaeneHus, To cnegyeT Mcnosib3oBaTb
MeanaHy. Moge oTaaéTcs npeanoyTeHmne nNpm U3yvyeHum LeH Ha pbiHKe, cnpoca
HaceneHns Ha HeKOTOopble NPOAYKTbl NMUTaHUSA, oaexay u obyBb
onpenenéHHbIX pa3Mepos.

lMpumep 8. Mo AaHHbLIM NpuMepa 3 onpeaenuTb Mepbl LLeHTPasibHOM
TEHAEHUUN.

[Ans oMcKpeTHOro BapmMaumMoHHOro psgaa cpefHee 3HavyeHne npusHaka
BbluMcnseTcsa no popmysie cpefHen apudMeTnyecKon B3BeLeHHON, T.e.
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I/ R N SR Ty N R O JERNE BV, T PR RERY, W R
X= =36

i+2+3+44+68+44+2+1 nty

:T’:ﬁ-%3+f*%3+£v%3+3v%3+4a%3+5v%3+§*%3+?*%3:3,6‘

B cpeaHem 6aHk N BblgaBas B AeHb Mo 3,6 MNOTEYHbIX KpeanTa.

rNno3numna meamaHbl AaHHOro BapuaLWMOHHOro psaa
COOTBETCTBYET 12 3HaYEHUIO NMPU3HaKa B paHXMPOBaHHOM psiay

. 23 +1
ANe, = =12
- 2 AMe = 4
( ). Takum obpasom, - (cMOoTpu npumep 2). ITO
3HAYMUT, YTO CpeaMHHOE 3HaYeHne KonyecTBa UNOTEYHbIX KpeauTos,
BblAAHHbIX B AeHb 6aHKoOM N, paBHO 4.

Moaa AMCKPETHOro BapuaLMOHHOIo psaaa onpenensaercs no BapuaHTy C

Haunbonblwen yactoton. CnegoBaTesibHO, Mo =4  Haubonee uacto
6aHK N BblgaBasn B AeHb NO 4 UNOTEYHbIX KpeauTa.

lMpumep 9. Mo AaHHbLIM NpuMepa 4 onpeaennTb Mepbl LLeHTpalbHOMN
TeHAEHUMMN.

[Ana onpeaenenns cpeaHero 3HadeHus npuaHaka MHTEPBASIbHOMO
BapMaUMOHHOIro psaa CHavana HeobxoamMMOo YCNOBHO 3aMEHUTb €ro
AVUCKPETHbLIM (CMOTpU npumep 6). lanee MOXHO UCNonb30BaTb opMyny
cpeanHen apndMeTn4ecKom B3BELIEHHON:

_ J53-3+25G-5+330-9+ 450-14+3530-8+ 6303
o il - 3038

J+0+9+74+-8+3

B nepuoa pacnpoia)u no CHUXEHHbIM LleHaM CpeaHss CyMMa AHEBHOM
BbIpYYKMN B MarasunHe AeTCKMX TOBapoB cocTaswuia 398,8 n.e.

BbiumncneHne meamaHbl MHTEPBabHOMO BapMaLMOHHOI0O psaa HauyMHaeTcs C
yCTaHOBNEeHUs MmegmnaHHoro nHtepeasna. Cymma Bcex 4acTtoT paBHa 42. lNepBas
M3 HAKOMJIEHHbIX YAcTOT, NpeBblIWAoWas NonoBmMHyY o6bEMa n3ydaeMon
COBOKYMHOCTK, COOTBETCTBYET UHTepBany ot 400 ao 500 a.e. (cmoTpun

Y 42-17
Ade=d00+J0G- = =486
npumep 5). CnenoBaTensHO, i4 . CpeanHHoe
3HayeHue CyMMbl AHEBHON BbIPYYKM B MarasvHe AeTCKMX TOBapoB B Nepuos
pacrnpoaa)xmu coctasuno 428,6 a.e.

[Ons onpeneneHns moabl MHTEPBA/IbHOMO BapMaLMOHHOIO psaa BHavane
BblbnpaeTcs MoAasibHbIM MHTEPBAs. TakK Kak pacCMaTpMBaETCH MHTEpBasibHbIN
BapWaLUMOHHbIA psj C paBHbIMU MHTEpPBasaMn, TO MOZaNIbHbIN UHTEpBar

yCTaHaBnmBaeTcs no Hanbonbwen yacrtote. Hanbonblwasa yactota, paBHas 14,
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COOTBETCTBYET uHTepBany ot 400 oo 500 a.e. 3HavyeHne Moabl

JE
Alo = $60 + 160 = 443,3

cocTaBngeT (14 -8} +{14-8) . Hanbonee yvacto
BCTpeyaBLUasiCad CyMMa AHEBHOW BbIPYYKM MarasmHa AETCKUX TOBApOB B
nepuoa pacnpoaaxwu - 445,5 a.e.

lNoka3zaTtesnn Bapuaymm
B ctaTuctnke ucnonblyetcs psa Mep BapmabenbHocTn (Konebnemoctu).

Pa3zMmax BapuauuMm — pa3HOCTb Mexay HanboNbWMM N HAUMEHbLUNM

R=x__—x .
BapuaHTamMu tax Tl

Pa3zmax Bapuaumm — nokasaTtesib pazbpoca 3HayeHU npusHaka B Habope
AaHHbIX. OAHaKo 60bWNMA MHTEpPEeC NPeACTaBAAT NoKa3aTesn paccesHus
HabngaemMbiX 3HAYEHNI NMPU3HAKa BOKPYr cpeaHen apudmMeTnyecKon.

CpeAHMM NIMHEMNHbIM OTKJIOHEHMEM BapnauMOHHOro psiaa Ha3blBaeTcs
cpenHss apudmeTmyeckas abCcontoTHbIX BEIMYMH OTKNOHEHUW HabnoaaeMblx

3 -+

3Ha4YeHWU Npu3HaKka oT UX cpeaHen apudmeTnyeckon [ = il . Ecnm
AaHHble HabnaeHNI NpeacTaBeHbl B BUAe ANCKPETHONO BapMaLuMOHHOIO

it

> e - T,

i=f

L
S

psaa, To [ = i=

Ancnepcuen BapnauMoOHHOIo psiaa HasblBaeTCs cpeaHss apudmeTmyeckas
KBaApaToB OTK/OHEHUN HabngaeMblX 3HAYEHUN NMpU3HaKa oT cpeaHen

¥ iy

}:; (x, - 1)

-

apudmeTuyeckoinn ¢ = H . Ecnun e paHHble HabnwaeHUn

npeAcTaBfeHbl B BUAE ANCKPETHOrO BapuaLMOHHOro paga, To & =

2 {xj. — f}jmé

L
S m,
=1 . IMeHHO 3TOT nokasaTenb yalle BCEro UCrosb3yeTcsa Ans
XapaKTepPUCTUKM paccessHMs HabntogaeMblx 3HAYEHUIN NMpU3HaKa BOKPYT
cpeaHen apndmeTnyeckon. Bmecrte ¢ TeM aucnepcumsa obnagaet o4HUM
CYLLEeCTBEHHbIM HEAOCTATKOM: Bblpa)kaeTcs B KBaApaTHbIX eanMHuuax. MNosatomy
npuMeHseTcs eweé oAuH NnokasaTenb — cpegHee KBagpaTtndyeckoe
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OTKJIOHEeHMe, KOTOPbIM onpeaenseTcs Kak apudmMeTMyecKnin KeagpaTHblin

KOpeHb U3 ancnepcun < = ¥&F 1y umeeT Ty e pasMepHOCTb, YTO U
n3yyaemblii NpusHak. CpeaHee KBaApaTUUYECKOEe OTK/IOHEHWE MpPEBbILAeT
cpeaHee NMHeENHoe OTK/IOHEHME B COOTBETCTBMM CO CBOMCTBOM MaXXOPaHTHOCTMU
cpeaHux.

PaccMoTpeHHble nokasaTenun ABNATCS abCoNOTHBIMU MepaMM pacCcesiHUS
BapMaHTOB psaa. B HEKOTOPbIX CNy4yasiX UCMONb3YTCS U OTHOCUTENbHbIE
Mepbl paccessHus, HanpuMmep, ko3gguyneHT Bapmaynmn. OH NpeacTaBisieT

cobor OTHOLWeEHMEe cpeaHero KBaapaTnM4Yeckoro OTK/IOHEHUS K cpeaHen
apudMeTNYeCcKon:

o
V="1100%
X

Yem MeHblle KO3¢)¢)VIU,VI€HT Bapunaumnn, TeM ogHopoaHeE COBOKYMNMHOCTb, TEM
TO4UHEE CpeaAHAd OTpa>aeT 3Ha4vYeHnd n3y4aemoro rnpusHaka.

lMpumep 10. Mo AaHHBIM NpUMepa 3 paccuMTaTb NokKasaTenn BapuaLun.

——— —_ 7
Pasmax Bapuaumn =7 -F=7 (ynoteyHbix kpeanTos).

CpenHee NMHEeNHoe OTK/IOHEHUE COCTaBUIIO

I+[1-362+ 3+|3-3.6] 4 g
I+2+3+d+6+4+20+1 -
Y- F o+ - 362+ 726
e e i e i LY
[+2+3+4d+6+4+2+1 (en.).

Avcnepcus paBHa

2 (0-36Y - 1+(1-36) 2+02-36F 3+(3-367 -4+{4-36) -6
7123142634521 ‘

S_3 6% . £_ 326 7 -
B 3,6F 4+(6-36) -2+ ( 36Y- I_.g
I+2+3+4+ 5+4 +1 (en.?).

= .2 = L
CpenHee KBagpaTnyeckoe OTK/IOHEeHMue - & 2,9 =1, (en.).
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HakoHeu, koadduumneHT Bapmaumm -

BuaHoO, 4TO nHaMBMAyasibHble 3HaYEeHUSA NpU3HaKa OT/INYAKOTCA B CpelHEM OT
cpeaHero apudMeTnyeckoro Ha 1,7 kpeauta, unv Ha 47,2 %. lNMony4yeHHble
3Ha4YeHMs rnokasaTtenen sapumaumm NO3BOASIOT CAeNaTb BbIBOA O 3HAUUTENbHOM
BapMauum KOMYeCcTBa BblAAaHHbIX MMOTEYHbIX KpeantoB 6aHkoMm N B paboune
AHW Mecsua.

lMokaszartenn ¢popMbl pacripeacieHns

MNoa ¢popMosi cTaTucTnyeckoro pacripegesieHMs noHnMmaetca popma
rpadpuka BapMaunMOHHOIro psaa — nNosiMroHa uan rmctorpammbl. ®opmbl
rpacdmkoB MoOryT 6bITb pa3Hoobpas3HbIMU. Mpexae BCero, OHN AENSTCH Ha
CUMMETPUYHbIE N HECUMMETpPUUHbIE (aCMMMETpUYHbIe). Pacnpenenerne
Ha3blBAaeTCA CUMMETPHUYHbIM, €CNN 4YacTOTbl S1I06bIX BapMaHTOB,
PaBHOCTOSLUNX OT CpeHero, paBHbl Mexay cobon. MNpu nayyeHmnu
DKOHOMMYECKNX SABMIEHMI Yalle BCTPeYarTCa aCUMMMETPUYHbIE
pacnpeneneHuvs.

YMepeHHO aCMMMEeTPUYHbIMM Ha3blBAKOTCA pacnpeseneHnsi, B KOTOPbIX
4acTOTbl, HaxoAsLWKMecss No 0AHY CTOPOHY OT Haubonbwen, 6onble (Mnn
MeHbLUE) 4YacToT, HaXoAsLWMXCS NO APYryto CTOPOHY OT Haubosbllen Ha TOM Xe
pPacCTOAHNU. ACUMMeTpUs MOXeT ObiTb NEBOCTOPOHHSASA U

NpaBOCTOPOHHSSA. lpus1€BOCTOPOHHEHaCUMMMETPMMU YacCTOTbl CHadana
Me[/IeHHO BO3pacTaloT, a 3aTeM O4eHb bbICTpOo

ybbiBatoT. MpnnpaBoCTOPOHHEN — HaobopoT.

[Ana xapakTepuUCcTUKN aCMMMETPUM NMPUMEHSIOTCS pasHble NokasaTesiun.
Hanbonee pacnpocTpaHEHHbIM SBSIETCS MOKa3aTeflb, OCHOBAHHbIM Ha

N

o

H,

— i i

o

onpeaeneHnn UeHTpasibHOro MOMeHTa TPETbEro nopsaakKa .

1t I

B cMMMeTpUUHbIX BapMaLuMOHHbIX psiaax paBeH 0, npu <0 nMeeT MecTo

NeBOCTOPOHHAS aCUMMETpuUs, rnpm 5o - NPaBOCTOPOHHAS. HOpMUPOBaHHbIN
MOMEHT TpeTbero nopsiika Ha3blBaeTcsd KO3 PuLUneHToM

L
Ay =—

3
acMMMeTpum g7 | ACUMMeTpUsl CYUTaeTCs CyLLecTBeHHOM, ecnn 4% no
moaynto 6onbuwe 0,5.

MpadnKM BapMaLMOHHbIX pSA0B MOryT

6bITb HU3KOBEPLINHHbBIMMU | BbICOKOBEPLMNHHbIMM. VIMeeTcs B BUAY Bbinag,
BEPLUMHbI SMMUPUYECKOr0 pacnpeaeneHns BHU3 UM BBEPX OT BEPLUMHbI
KPWBOI HOpManbHOIo pacrnpeaeneHus.
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lMoka3aTenn saKcuecca paccuymTbIBAOTCA A1 CUMMETPUYHbIX pacnpeaeneHun.
Hanbonbluee pacnpocTpaHeHne umeeT koagppuuneHT sakcyecca Ex=

o , rae ¥ - HOpMMPOBAHHbLIN MOMEHT YeTBEPTOro nopsaka. ns
He_ g
HOpPMasibHOro pacnpeaenexHums ¢ , CnepoBaTesibHO, Npu £x

= 0 pacnpesenenue HopmanbHoe, npu &€ < 0 - HuskosepwwuHHoe, npu &%
> (0 — BbICOKOBEPLUMHHOE.

lMpumep 11. Mo gaHHbIM NpuMepa 3 BbIYNCNNTb NOKasaTtenu GopMbl
pacnpeaeneHuns.

Kak BMAHO Ha pucyHke 1 pacnpeaeneHne paboumx gHen mecsiua no
KONIMYECTBY BblA@HHbIX MMOTEYHbIX KPeANTOB HECUMMMETPUYHO. O
CYLLEeCTBEHHOCTN aCMMMETPUM MO3BONSIET CYAUTb 3HaYeHne KoadpuumneHTa
acUMMeTpuun. nsa ero onpeaeneHns cHadana BblUMCASETCA LEHTPasbHbIN
MOMEHT TPETbEro

nopsiaka:

o N0=367 1 {1-36) - 24{2-3,6) 34{3-36] d+{4-36) 6
_ d+2+3+d+6+4+2+1

-39 A {6 -3,67 - 2+1{7 —3,5}4:_&?3#,
+2+3+d+6+4+247
77
As:i}’—’_“;a}w
KoadhdunumeHT acnmmeTpum - 4,938 . CnepoBaTtenbHo, B

AaHHOM p4dAay pacnpegeneHnd aCMMMETpUnA NEBOCTOPOHHAA, HECYLLECTBEHHAA.

MO>XHO paccuuTaTb KO3 PUUMEHT aKcuecca. B nepByto ouvepenb
onpegenseTcsa LeHTpasbHbIM MOMEHT YETBEPTOro NopsaKka:

do-26Y 1<ti-36) 2+00-36) 3:{3-36) 4{a-36f -5

- d+2+3+d+05+4+2+1 N

536 -4+l6-36) 2+ -36) 7
f+253+4 654241

Hy

= 21,524

i
Fre 21,024

[anee BbluncnaeTca Ko3apdMUMEHT aKCLecca - 5,41
Taknm obpasoM, n3yvaemoe pacnpesesieHMe HU3KOBEPLUMHHOE.

3= _0.44

3AAAHUA K BbINMOJIHEHUIO
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Mo aaHHbLIM 3ag4a4 1 n 2 TpebyeTcs:
1) NocTponTb BapuauMoHHbIM paa n n3obpasntb ero rpadumyecku.
2) OnpenennTb Mepbl LeHTpanbHOW TEHAEHUUN.

3) PaccunTtaTb NokasaTenu Bapuvauum U NPOKOMMEHTUPOBATb NMOSTyUYEHHbIE
3Ha4YeHus.

4) BblUuMCIUTb NOKasaTen aCMMMETPUN U 3KCLEecca U caenaTtb BbiBog 0 popme
pacnpeaeneHus.

3apgava 1.

BapuaHT 0.

B oTaene apamckon obyBM yHMBeEpMara B TedyeHue aHs 6binm npogaHbl Tydam
cnepyrowmnx pasmepos: 37, 35, 36, 37, 38, 37, 36, 37, 39, 38, 37, 36, 37, 37,
36.

BapunaHT 1.

Ha TenedoHHOM CTaHUMKN B Te4YeHMe 4Yaca NpoBoAUNMCE HabnogeHns 3a
YMCNIOM HEeNpaBU/IbHbIX COEANHEHUN B MUHYTY. Bbinn nony4yeHbl cneaywouwme
pesynbTatel: 3,1, 3,1,4,2,2,4,0,3,0,2,2,0,2,1,4,3,3,1,4,2,1,1,
2,1,0,3,4,1,3,2,7,2,0,0,1,3,3,1,2,4,2,0,2,3,1,2,5,1,1,0, 1,
1,2,2,1,5, 2, 3.

BapuaHT 2.

AOMUHUCTPaLNIO YHUBEPCAMa MHTEPECYIOT cpeaHeMecsiyHble 06 bEMbI MOKYMOK
TOBApOB, KOTOPblE HE SABMSOTCS NpeaMeToOM exeaHeBHOro notpebnerHuns. B
TeyeHne sHBaps MeHeaXXep yYHMBepcaMma permcTtpmpoBan 4acToTy MOKYMnoK
100-rpamMoBbIX NakeToB C cogon n cobpan cneayowne aaHHole: 8, 4, 4, 9, 3,
3,1,2,0,4,2,3,5,7,10,6,5,7,3,2,9,8,1,4,6,5,4,2,1,0, 8.
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BapuaHT 3.

HabniogeHns 3a YMCIOM M3FOTOBNEHHbIX B TeYEHME CMeHbl AeTanen pabounmm
uexa ganu cneaytwouwme pesynbtatel: 21, 23, 20, 24, 24, 25, 21, 22, 23, 23,
24, 24, 24, 25, 22, 23, 24, 24, 22, 22, 23, 23, 23, 24, 25, 23, 24.

BapunaHT 4.

YT06bl BbIACHUTb, Kakne cyMMbl (py6.) TpaTaT CTyAeHTbl BTOPOro Kypca B
TeyeHue AHS, NUTasCcb B Kade yHMBepcuTeTa, NpoBeAéH onpoc 27 Cry4YanHo
oTobpaHHbIX CTyAEeHTOB. bblnn nonyyeHbl cnegywouwme pesynbTtaThel:16, 12, 15,
15, 23, 9, 15, 13, 14, 14, 21, 15, 14,17, 27, 15, 16, 12, 16, 19, 14, 16, 17,
13, 14, 14, 19.

BapuaHT 5.

B oTaene myxckon obyBm yHMBepmara B TedeHue AHs 6bin npoaaHbl 60TUHKMU
cnepywowmnx pasmepos: 39, 38, 40, 41, 41, 42, 39, 43, 42, 40, 40, 41, 42, 41,
42,41, 43.

BapuaHT 6.

TapudHbie pa3psagbl pabounx uexa: 4, 3,6, 4,4,2,3,5,4,4,5, 2, 3,4, 4,
5, 2,3,6,5,4, 2,4, 3.

BapuaHT 7.

NmetoTcsa cnegytowme gaHHble 0 pa3Mepe ceMbu paboTHUKOB Lexa (4Yncno
yenoeek B cembe): 3,4,5,2,3,6,4,2,5,3,4,2,7,3,3,6,2,3,8,5,6, 7,
3,4,5, 4,3, 3, 4.
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BapuaHT 8.

TapudHble pa3psabl pabounx uexa: 4, 5,6,4,4,2,3,5,4,4,5,2,3,4,5,

52,3,6,5,4,6, 4, 3.

BapuaHT 9.

[IHEBHas Npon3BOAUTENBHOCTb TpyAa pabounx 6puraabl, BbINOAHSOWMX

OAVHAKOBYO onepauunto no obpaboTtke getanm N° 408, cnegytowas (wTt.): 19,

18, 20, 20, 21, 22, 21, 19, 23, 22, 22, 20, 21, 20, 23, 21, 20, 21, 20, 19.

3apava 2.

[nsi OLUEHKM KayecTBa BbiNMyCKaeMbIX U3AENUA 3aMepsanv AMaMeTp BasIMKoB
Xk
nocne wnndoBkK. Bbin NonyyeHbl cneaywwmne pesynbtaTbl (MM)

6,75 6,77 6,77 6,73 6,76 6,74
6,73 6,70 6,73 6,77 6,75 6,74
6,77 6,68 6,74 6,70 6,70 6,74

6,70 6,75 6,71 6,72 6,77 6,79 6,71 6,78
6,71 6,70 6,78 6,76 6,81 6,69 6,80 6,80
6,77 6,83 6,76 6,76 6,82 6,77 6,71 6,74

6,77 6,75 6,74 6,75 6,77 6,72+0,01N 6,74 6,80 6,75 6,80 6,72 6,78 6,70 6,75

6,78 6,78 6,76 6,77 6,74 6,74
6,76 6,74 6,74 6,74 6,74 6,76
6,76 6,77 6,75 6,78 6,72 6,76
6,71 6,82 6,77 6,80 6,80 6,70
6,72 6,76 6,78 6,78 6,73 6,76
6,77 6,77 6,70 6,81 6,74 6,73
6,77 6,70 6,81 6,74 6,74 6,77
6,78 6,73 6,76 6,76 6,76 6,77
6,77 6,81 6,76 6,76 6,76 6,80
6,77 6,77 6,75 6,76 6,74 6,82
6,76 6,77 6,75 6,78

**N — HOMep BapuaHTa

6,77 6,73 6,74 6,77 6,74 6,75 6,74 6,76
6,74 6,72 6,80 6,76 6,78 6,73 6,70 6,76
6,78 6,68 6,75 6,73 6,82 6,73 6,80 6,81
6,70 6,82 6,72 6,69 6,73 6,76 6,74 6,77
6,80 6,76 6,72 6,76 6,76 6,70 6,73 6,75
6,77 6,74 6,78 6,69 6,74 6,71 6,76 6,76
6,75 6,80 6,74 6,76 6,77 6,77 6,81 6,75
6,76 6,80 6,77 6,74 6,77 6,72 6,75 6,76
6,74 6,80 6,74 6,73 6,75 6,77 6,74 6,76
6,76 6,73 6,74 6,75 6,76 6,72 6,78 6,72
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2.2. TecroBbie 3aganus (T3)
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T3 Ne 3.1 Tema: MHo:kecTBa.
MHOXecTBO, HE COo/IeprKalliee HH OJHOTO JIEMEHTA, Ha3bIBACTCS:
a) MyCTBIM +
0) KOHCYHBIM
B) HYJIEBBIM

2. Yucno Bcex moaMHOXKecTB MHOkecTBa K={7,9,11,13,15,17,19} paBHo:
a) 182

0) 128 +

B) 88

3. MHOeCTBO pelieHuil ypaBHEHUS 3allMChIBACTCS:
a) {-2,3}

0) (2;-3)

B) {2,-3} +

4. Moutnocts MHOXKecTBa B={0,1,2,3,5,9,27,38} paBHa:
a) 8+

0) 18

B) 4

5. IlpaBunbpHas 3anuch NpeIoKeHUs! «Y — MHOKECTBO JI€HCTBUTENBHBIX YUCEI, OONBIINX 3» —
9TO:

) Y={yyR, y>3}

6) Y={R| y>3}

B) Y={yRJy>3} +

6. [lexapToBo npousBeacHue MmHoxxkecTB A={0,-3} u B={-1,2} —aro0:
a) AB={(0,-1),(-3,2)}

0) AB={(0,-1),(-3,-1),(0,2),(-3,2)} +

B) AB={0,-1}

7. He nmepecekaroTcs MHOKECTBA YHUCE:
a) MPOCTHIX U YETHBIX

0) MPOCTBIX U HEYETHBIX

B) MPOCTHIX U COCTABHBIX +

8. IlepeceueHre MHOXKECTB PABHOCTOPOHHUX U MIPSIMOYTOJIbHBIX TPEYrOJIbHUKOB — 3TO
MHO’KECTBO TPEYTOJIbHUKOB!

a) MyCTOE€ MHOXECTBO +

0) paBHOOEAPEHHBIX

B) NPSMOYTOJIbHBIX

9. IlepeceueHne MHOXKECTB MPSIMOYTOJIBHUKOB U POMOOB — 3TO MHOXECTBO:
a) mapajiesIorpaMMoB

0) IpsIMOYTOJIbHUKOB

B) KBaJpaToB +
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10. [TepecekaroTcsi MHOKECTBA YHUCEIL:
a) YETHBIX M HEYETHBIX

0) MPOCTBIX U YETHBIX +

B) MPOCTHIX U COCTABHBIX

11. MomHuocts MHOXecTBa A={-3,0,2,5,13} paBHa:
a)s5S+

0) 15

B) 2

12. [IpaBuibHAsK 3aMUCH TPETIOKEHHUS «X — MHOYKECTBO IIEITBIX YUCEI, OOJBIIUX -5» — ITO:
a) X={Z| x>-5}

0) X={xZ[x>-5} +

B) X={xQ[x>-5}

13. JlexkapToBo nmpou3sBenenune MaokecTB A={-1,2} u B={0,-3} — aT0:
a) AB={(-1,0),(-1,-3),(2,0),(2,-3)} +

0) AB={-1,0}; 2) AB={(-1,0),(2,-3)}

B) AB={(0,-1),(-3,-1),(0,2),(-3,2)}

14. MHOX€ECTBO pelIeHUI HEpaBEHCTBA 3alTMChIBACTCS B BH/IC:
a) (1;0)

6) (0;1)

B) (-1;0) +

15. Yucno Bcex moaMHoxkecTB MHOXKecTBa E={5,10,15,20,25,30} paBHo:
a) 64 +

0) 46

B) 164

16. MHOXeCTBO peLUeHU ypaBHEHUS 3annUCbiBaeTCA:
a) {-4,3}

6) {-3,4} +

B) (3;-4)

17. MaTtematnyeckni cumon @ obo3Ha4vaerT:
a) HyfneBoe MHOXeCTBO

6) 6eCKOHEYHOE MHOXECTBO

B) MyCTOE MHOXECTBO +

18. CyLuecTByeT MHOXeCTBO 0e3 311EMEHTOB:
a) HeT

6) na +

B) B Nt06GOM MHOXeCTBE He MeHee 1 anemeHTa

19. Ecnun Bce anemeHTbl MHOXecTBa A BXOAAT B MHOXECTBO B, To MOXHO cka3aTb, YTO:
a) A — obpas mHOXecTBa B

6) B — npoobpa3s mHOXecTBa

B) A — nogMHOXecTBO B +



20. MHOXecTBO, cocTosILLEE U3 ONpeaeSieHHOro Yncna KOHKPETHBIX 3f1IEMEHTOB,
Ha3blBaeTCS:

a) onpeaeneHHbIM

6) KOHKPETHbIM +

B) KOHEYHbIM

21. Ecnn MOXHO HanTN pa3HOCTb ABYX MHOXECTB, TO MOXHO HanuTU UX:
a) obbeanHeHune +

6) nponsBeneHue

B) CyMMy

22. [Mpun 0603HaYEHNN MHOXECTB UCMOMb3YIOT:

a) TONbKO KpYrrble CKOBKM

6) Tonbko UrypHble ckobkm +

B) MHOrga Kpyrnble, uHoraa urypHble, MHoraa ogHoBpeMeHHo oba Buaa ckobok

23. lNpun onepaumsax Ha YNCIOBbIX MHOXECTBaX 3a yHMBepcanbHOe MHOXEeCTBO BepyT:
a) Bce uenble Yncna

6) TONbLKO MHOXECTBO HaTyparnbHbIX YMcen

B) BCE MHOXECTBO AENCTBUTENbHbIX Yncen +

24. Kak MOXXHO M3006pa3nTb MHOXECTBO rpacpuyecku:
a) 4YacCTblo KOOPAUHATHOWM MIOCKOCTH

6) anarpammamun Aunepa-BeHHa +

B) UHTEPBANoM Ha Y1CNOBOWN OCU

25. Npun nepeceveHnn ABYX MHOXECTB NorlydaemMm TpeTbe MHOXECTBO, KOTOPOe:
a) Bcerga CoCTouT U3 OA4HOro aremMeHTa

6) BCcerga He COAEPXKUT ANIEMEHTOB

B) MOXET COCTOSITb U3 O4HOrO anemeHTa +

26. MHoXecTBa 0003Ha4arTCS:

a) ManbiMu NaTMHCKMMK BykBamm

6) 6onbwKUMK NaTUHCKMMK BykBamm +
B) KMpunnuuemn

27. Kakon onepauunun Hag MHOXeCTBaMu COOTBETCTBYET BblpaXeHue:

“OnemeHT, NpuHagnexawnn nony4eHHoOMy MHOXECTBY, NpUHaANexuT MHoxecTsy A U
MHOXecTBy B.”:

a) nepeceyeHne MHOXeCTB +

6) nepeuncrneHne MHOXecTB

B) AOMOSIHEHME MHOXECTBA

28. Kakon onepaunun Hag MHOXeCTBaMu COOTBETCTBYET BblpaXeHue:

“OnemeHT, NpuHagnexawnn nony4eHHOMy MHOXECTBY, NPUHAONEXUT MHOXECTBY A
NI mHoxecTBY B.”:

a) nepeceyvyeHe MHOXeCTB

6) nepedncrneHne MHOXecTB

B) 00beanHEHNe MHOXeCTB +
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29. Ecnv aneMeHT X NpuHaanexuT MHOXecTBY X, TO 3annCbIBatoT:
a)xe X+

6) x| X

B) x c X

30. Ecnin mHOXecTBO A aBNSAETCS YacTbio MHOXecTBa B, To 3anucbiBatoT:
a)A|B

6)AcB+

B)AEB

3. KoMIJIeKT 01leHOYHBIX CPeICTB /15 MPOMEeKYTOUHOI aTTecTAlMU
3.1. Dk3ameHaunonHublie OuJieThl (Ib)

4. Kputepun oueHUBaHUS

«5» «OTIMYHO» WA «3aYTCHO» — CTYACHT MOKAa3bIBACT TIIyOOKOE M TOJTHOE
OBJIQJICHUE COJIep)KaHueM nporpaMMmHoro marepuana no YII, Y, MJIK, npakTuku,
B COBEPIICHCTBE BJIAACET MOHATHUIHBIM aIapartoM M JEMOHCTPUPYET YMEHUE
NPUMEHATh TEOPUID Ha IMPAKTUKE, pelaTh pa3jIndHble NPAKTHYECKUE U
npodeccuoHaNbHbIE 3aJa4M, BBICKA3bIBaTh U OOOCHOBBIBATH CBOU CYXKICHHS B
dbopMe TIpaMOTHOTO, JOTUYECKOTO OTBETa (YCTHOTO WJIM MUCHBMEHHOTO), a TaKXe
BBICOKHI ypOBEHb OBJIaJIeHHE OOIIMMHU U MPOo(dhecCUOHATBHBIMU KOMIETEHIIUSIMU U
JEMOHCTPUPYET TOTOBHOCThH K MPO(HeCCUOHATBHON IeATeNbHOCTH;

«» «XOpOIIO» WM «3a4T€HO» — CTYJACHT B TOJHOM OOBEME OCBOWII
nporpammubii Matepuan no YII, Y/, MK, npaktuku, Baageer NMOHATUHHBIM
amnrapaTroM, XOpOIIO OPHUEHTUPYETCS B M3y4aeMOM MaTepualie, OCO3HAHHO
NPUMEHSICT 3HAHWS JJIS PEIICHUS MPAKTUYECKHX W TpodeccHoHaIbHBIX 3ajad,
IrPaMOTHO H3JaraeT OTBET, HO cojepxaHue, ¢opMa orBeTra (YCTHOTO WIIU
MHACbMEHHOI0) UMEIOT OTAEIbHBIE HETOYHOCTHU, IEMOHCTPUPYET CPEIHUI YPOBEHb
OBJIaJICHHE OOIMMH U TNPOPECCUOHANTBHBIMU KOMIETEHIIMSIMU U TOTOBHOCTH K
npodeccuoHaNbHOM eI TeIbHOCTH;

«3» «yIIOBJIETBOPUTEIHLHO» WM «3aYTEHO» — CTYJEHT OOHApYyKMBAET 3HAHUE
Y IOHUMAHUE OCHOBHBIX MOJOXKEHUM TporpammHoro matepuaina no YII, VI, M/IK,
MIPAKTUKHA HO U3J1araeT €ro HEMOJIHO, HEMOCIEA0BATENBHO, TOIMYCKAET HETOYHOCTH B
ONPENCIICHUN TOHATHI, B NPUMEHEHUM 3HAHUW ISl PELICHUS NPAKTUYECKUX U
npo(ecCHOHANBHBIX 3a7a4, HE YMEET J0Ka3aTelIbHO O0OOCHOBATH CBOM CYXKIIECHUS,
HO TIpM OTOM JEMOHCTPUPYET HU3BKUH YPOBEHb OBJAACHUS OOIMMMH U
poeCCHOHATLHBIMU ~ KOMIETCHIIUSIMA HW TOTOBHOCTh K TPO(ECCHOHATLHON
JESTENBbHOCTH;
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«2» «HEYIOBIIETBOPUTEIIBHO» WM «HE 3a4TEHO» — CTYJEHT HMEET
pa3po3HEHHbIE, OeccUCTeMHbIe 3HaHUs, HE YMEET BBIJIEIATh TIJIABHOE U
BTOPOCTEIIEHHOE, JIOMyCKaeT OMMOKU B ONpPENENCHUU MOHSATUM, OECHOpsSI0YHO U
HEYBEPEHHO u3yiaraer nporpammubiidi Marepuan no YII, VI, MK, npaktuku, He
yMEET NPUMEHSTh 3HAHWUS U1 PEHICHUS NPaKTUYECKUX U NpodeccHOHaIbHBIX
3aJa4, He JEeMOHCTPUPYET OBJaJeHUE OOmMMU U  NPOPECCHOHATbHBIMU
KOMITETCHIIUSIMU ¥ TOTOBHOCTD K MPO(eCCHOHATBHON JeATETHHOCTH.

5. UadopmaninoHHoe odecriedeHue

nepeueHb y4eOHbIX M3JaHHUH, AJIEKTPOHHBIX W3JIaHUH, SJICKTPOHHBIX U HTepHeT-
pecypcoB, 00pa3oBaTeNbHBIX MIATHOPM, IECKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CUCTeM JJisi OpraHW3aliyl JUCTAHIMOHHOTO OOYyYeHHsS W YIPAaBICHUS UM,
UCTIONIb3yeMbIe B 00pa30BaTeIbHOM IpOIlecce KaK OCHOBHBIC W JOMOJHUTEIHHBIE
UCTOYHUKH.

OcHOBHBIE HCTOYHHUKH:
1. Maremartuka. Anrebpa u Hauaia MaT. aHanu3a, reometpus. 10-11 k.
VYuebnuk. baz.uyrny6mn. yposan ®I'OC / III.A. Anumos, FO.M. Konsrus,
M.B. TkaueBa.- M.: IIpocBemienue, 2017.-463 ¢
2. Maremaruka: YueOnuk / B.IL. I'puropses.- M.: U1 Akanemus, 2016.-368 c.
3. DnemeHTsl BoiciIel MateMaTuku (12-e u3m.., crep.) yueOHux/ I'puropoes
B.I1.- M.: 11 Axanemus,2017-400 c.
4. Maremaruka: yueOHuk 1151 ctyaeHToB yupexaenuit CI1O/ C.I'.I'puropbes -
2-e usa.,crep.-M.: U1 «Akagemusi», 2018. — 368 ¢
5. Marematuka: yueOHUK 111 cTyieHToB yupexaenuit CI10/ U. [ Ilexnenkuii -
13-e uzn.,crep.-M.: 111 «Axanemusi», 2018. — 320 c.
JlonoiHUTEIbHBIE HCTOYHUKH:
6. Ilomonbckuit B.A. COopHUK 3a/1a4 110 MaTeMaTuke: Yuel.mocooue.-2-e u3.,
nepepad. u gon. — M.: Beicur.mik., 1999.-495 c.
DJIEKTPOHHBIE U31aHUA (3JIEKTPOHHBIE PeCypChl)
7. WudopmanmonHo-oOpazoBatenbHas cpena «Poccuiickas snekTpoHHAs
HIKOJIa» https://resh.edu.ru/:
-https://resh.edu.ru/subject/lesson/4921/start/200887/
- https://resh.edu.ru/subject/lesson/4923/start/200980/
- https://resh.edu.ru/subject/lesson/6114/start/201073/
-https://resh.edu.ru/subject/lesson/4924/start/225713/
- https://resh.edu.ru/subject/lesson/3993/start/225744/
Mudposas odopazoBateabHas cpeaa CIIO PROFoOpa3zoBanue:
- Anekcees, I'. B. Briciias marematuka. Teopust u mpakTuka : ydeOHOE
nocooue gmus CIIO / I'. B. Amnekcee, U. W. Xonsun. — Capartos
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[TpodobpazoBanue, Aii [Tu Op Meauna, 2019. — 236 ¢. — ISBN 978-5-4486-0755-
4, 978-5-4488-0253-9. — TeKcT : 27EKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBoi
obpazoBarenbHori cpenbl  CIIO  PROFoOpazoBanmue : [caiit]. — URL:
https://profspo.ru/books/81274 (nara obpamenus: 07.09.2020). — Pexxum mocrymna:
1t apropusup. [lonb3oBarenen

-bepesuna, H. A. Briciias matematuka : yueoHoe nocodue / H. A. bepe3una.
— 2-e u3n. — CaparoB : Hayunas kuaura, 2019. — 158 ¢. — ISBN 978-5-9758-
1888-1. — Tekcr : ONeKTpOHHBIA // DJIEKTPOHHBIA pecypc HHU(PPOBOI
obpaszoBarensHoit  cpenbl  CIIO  PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/80978 (mara obpamenus: 07.09.2020). — Pexxum goctyna:
st apropusup. [lonb3oBarenen

- Psa6ymko, A. I1. Beicias matematuka. Teopus u 3agaun. B 5 gactax. U.1.
Jluneiinas u BeKTOpHas anreOpa. AnanuTudeckas reomerpusi. Juddepennuanpaoe
ucuuciaenue GyHKIUMN 0HON nepemMeHHoH : yuebHoe mocodue / A. I1. PaOymko, T.
A. Xyp. — 2-e uza. — MuHnck :Beimsiimas mkona, 2017. — 304 ¢. — ISBN 978-

085-06-2884-8 (u. 1), 978-985-06-2885-5. — TekcT : OIEKTPOHHBIA //
DJIEKTPOHHBIN pecypce udpoBoi oOpa3zoBaTeNbHON Cpeabl CIIO
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/90754 (mara

obpamenus: 07.09.2020). — Pexum noctyna: ajist aBropusup. [lons3zoBareneit

-Psa0ymiko, A. I1. Beiciias matematuka. Teopus u 3agaun. B 5 yvactax. U.2.
Kommnekcuble uncna. HeonpeneneHHuslii U onpeneneHHbld uHTErpaibl. OyHKIUn
HECKOJIPKHUX IEepEeMEHHBIX : ydeOHoe mocodue / A. Il. PaOymko, T. A. XKyp. —
Munck :Bpiiimas mkona, 2016. — 272 ¢. — ISBN 978-985-06-2766-7 (4. 2),
978-985-06-2764-3. — TekcT : 2MeKTPOHHBIN // DIEKTPOHHBINA pecypc UudpPOBOA
obpaszoBarensHoit  cpenbl  CIIO  PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/90755 (mara obpamenus: 07.09.2020). — Pexxum goctyna:
1t apropusup. [lonb3oBarenen

- Pa6ymixo, A. Il. Beiciias matemaruka. Teopus u 3amaun. B 5 gacTax. U.3.
OObikHOBeHHBIE AuddepeHnmanbubie ypaBHeHUs. Psapl. KpatHble uHTErpanisl :
yaebHoe mocooue / A. Il. Pa6ymko, T. A. XKyp. — Munck :Bemmniiimas mkosna,
2017. — 320 c. — ISBN 978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT :
ANIEKTPOHHBIN // DNEKTpOHHBIN pecypc mudpoBor oOpazoBarenbHol cpenbl CIIO
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/90756 (mara
oOpamenusi: 07.09.2020). — Pexxum gocTymna: i aBTOpU3HP. MOJIb30BaTENEH

JIEKTPOHHO-0MO0IMOTEYHAS] CHCTEMAa:

IPR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucrema i OpraHM3anuM  JAUCTAHUMOHHOIO O0y4YeHHMs H
ylpaBJieHHUs UM:

Cuctema mgucraninroHHoro o0ydenus OI'ATIOY «AnekceeBCKUN KOS
http://moodle.alcollege.ru/
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