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IHacnopt

(pona OLEHOYHBIX CPEACTB IO AUCHMILIMHE
"MATEMATHYECKHUE METO/Ibl PEINEHUSA ITPUKJIATHBIX

HNPO®ECCUOHAJIBHBIX 3AJAY"

KonTponupyemsie pa3zaensl (TeMbl)
IUCIUAILINHBI®

Kona xonTposmpyemoit
KOMITETCHIINH (UK €€

YaCTH)

HaunmenoBaunue
OLIEHOYHOI'O CPE/ICTBA

OcCHOBBI TUHEHHO anredpbl

OK 01, 02, 03
MK 1.1, - 1.6,
2.1,-2.4,3.1,-34,
4.1-4.4,

JIP 4, JIP 13, JIP 14,
JIP 15

Konmponvnas paboma,
pedhepam

OCHOBBI aHAJTUTUYECKOM
TEOMETPHUHU

OK 01, 02, 03
MK 1.1, - 1.6,
2.1,-2.4,31,-34,
4.1-4.4,

JIP 4, JIP 13, JIP 14,
JIP 15

Konmponvnas paboma,
pechepam

TGOpI/I}I KOMINIICKCHBIX YHUCCJI

OK 01, 02, 03
K 1.1, - 1.6,
2.1,-2.4,3.1,-34,
4.1-4.4,

JIP 4, JIP 13, JIP 14,
JIP 15

Konmponvnas paboma,
pechepam

OCHOBBI MATEMATHUYECKOTO
aHajau3a

OK 01, 02, 03
K 1.1, - 1.6,
2.1,-2.4,31,-34,
4.1-4.4,

JIP 4, JIP 13, JIP 14,
JIP 15

Koumponvnas paboma,
pechepam

OCHOBBI TEOPUH BEPOATHOCTEN U
MareMaTu4eckoil CTaTUCTUKH

OK 01, 02, 03
[IK 1.1, - 1.6,
2.1,-24,3.1,-34,
4.1-4.4,

JIP 4, JIP 13, JIP 14,
JIP 15

Konmponvnas paboma,
pechepam




dopma 3K3aMeHALMOHHOTI0 OnJIeTa

®enepallbHOE rOCYAAPCTBEHHOE OI0PKETHOE 00PA30BATEIBHOE YUPEKICHUE
BBICILIETO 00pa30BaHuUs
«benropoickas ToCy1apCTBEHHBIN arpapHbli yHuBepcurteT uM.B.f.I opuna»

Hucuunnuaa Mamemamuueckue mMemoobvl peueHus
NPUKIAOHBIX NPOPeCcCUOHAIbHBIX 3A0aU

SK3AMEHAIIMOHHBINA BUJIET Ne 1
1. Marpuusl. OCHOBHBIE IOHATHS U orpeaesieHus. [{eficTBUs HaJT MaTpUIIAMH.

2. Tlonsatue npeaena @yukiuu. [lpumMenenne npuaena i UCCieI0BaHUs (PYHKIIUH.

3. I'pynme CTyaeHTOB Uisl TPOXOKAEHUS MPOU3BOACTBEHHON MPAKTUKU BhIeaeHO 30
mect: 15 — B Tyne, 8 — Bo Bnangumupe, 7 — B Kanyre. KakoBa BeposiTHOCTH TOTO,
YTO CTYJEHT M CTYJEHTKa, KOTOpble B CKOPOM BpPEMEHU COOMPAIOTCS ChIIPATh
cBaJp0y, OyIyT MOCHAHBI ISl IPOXOXKICHUS MPAKTUKUA B OAUH U TOT K€ TOPO/I,
€CJIM JIEKaH HUYEro HE 3HaeT 00 UX CEMEMHBIX Aenax?

CocraBuTenb E.J1. lepuriazosa
(Toammce)




denepallbHOE FOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTENIBHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«benropoICKuii rocy1apCTBEHHBIA arpapHblii yHUBepcuTeT uMenu B. 1.1 opunay»

ArpoOHOTEXHOIOTMUECKUI KOJIIEIK

Hucuurmnaa Mamemamuyeckue mMemoovl peueHus
NPUKTAOHBIX NPOGeCCUOHATbHBIX 3A0a

3K3AMEHAIIMOHHBINA BUJIET Ne 2
1. Onpenenurenu. OCHOBHBIE MOHATUSL U omnpejaesneHus. CBoMCTBa ompeneauTeneH.

Brruuciienue onpenenurenci.

2. Ompenenenue  npousBogHoil.  IlpaBuna  muddepenuupoBanus.  Tabnuia
NPOU3BOJHBIX DJJEMEHTApHBIX (yHKIUA. Tabmuia MTpOU3BOAHBIX —CIIOKHBIX
GyHKIIUHA.

3. 13 10 TeneBu3opoB Ha BeicTaBKe 4 okazanuch Gupmbl «SONY». Haynauy nns

CrrrnTme Reanmn 7 TlnFmer mosmnomrrnamy mama srma man aves e IeKaT QUpMeE
. CocraBurenb E.JI. depurmnazosa

(Tmoxmmce)




denepallbHOE FOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«benropoICKuii rocy1apCTBEHHBIN arpapHblii yHUBepcuTeT uMenu B. .1 opunay»

ArpoOHOTEXHOIOTMUECKUI KOJIIEIK

Hucuunnuaa Mamemamuueckue mMemoobvl peueHus
NPUKIAOHBIX NPOGeCCUOHATbHBIX 3A0a

SK3AMEHAIIMOHHBIA BUJIET Ne 3
1. Cucrembl JnMHEWHBIX YypaBHeHHMI. (OCHOBHBIE TMOHSATUS M ONpEIEICHUS.

Pemenue cuctem nuHEHHBIX ypaBHEeHU 1o ¢popmyrnam Kpamepa.

2. Onpenenenrie mnpous3BoAHOW. ['eomerpuyecknii W  (PU3MYECKUNA  CMBICTT
MpPOU3BOJHON. YpaBHEHHE KacaTeldbHOW K Tpaduky dyHkiuu. I[IpaBumo
Jlonurans.

3. TlpousBeneHo aBa BBICTpESia B MUIIIEHb. BEpOSTHOCTH TomajaHus B MUIIEHb
nepBbIM cTpesikoM paBHa 0.8, BTOpeM — 0.7. HaliTh BEpOSITHOCTH TOTO, YTO B

MUTITEHTR TTOTTAT TOTTRKO OTTAH R CTNETTKOR

CocraButenb E.JI. depurmnazosa
(Tmoxmuce)




denepallbHOE FOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«benropoICKuii rocy1apCTBEHHBIN arpapHblii yHUBepcuTeT uMenu B. .1 opunay»

ArpoOHOTEXHOIOTMUECKUI KOJIIEIK

Hucuunnuaa Mamemamuueckue mMemoobvl peueHus
NPUKIAOHBIX NPOGeCCUOHATbHBIX 3A0a

SK3AMEHAIIMOHHBIA BUJIET Ne 4
1. Cucrtembl nuHEHHBIX ypaBHeHUI. OCHOBHBIE MOHATHUS U onpeaeneHus. Pemenne

CHCTEM JIMHEWHBIX YpaBHEeHUU MeTonoM ["aycca.

2. ludpdepennunan ¢pynkuuu. I'eomerpuueckuii cmbicn auddepenuuana. Popmyna
TSl TpUOIMKEHHBIX BeluMcaeHnil. Tadmuna auddepennuanos.

3. JluckpeTHas ciiydaifHasi BeJIMYMHA 3a7aHa 3aKOHOM pacrnpesenenus. Haittu
(GYHKIMIO pacnpeiesieHus: U TOCTPOUTh rpaduk GyHKIMU pacipeeIeHusl.

X 3 4 7 10

p 0.2 0.1 0.4 0.3

CocraButenb E.JI. Jepurmazoa
(oammce)



®enepallbHOE rOCYAAPCTBEHHOE OI0OAKETHOE 00PA30BATEIBHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«benropoICKuii rocy1apCTBEHHBIA arpapHblii yHUBepcUuTeT uMenu B. .1 opunay»

ArpoOHOTEXHOIOTMUECKU I KOJIIEIK

Hucuunnuaa Mamemamuueckue mMemoobvl peueHus
NPUKIAOHBIX NPOGEeCCUOHATbHBIX 3A0a

3K3AMEHAIIMOHHBIN BUJIET Ne 5
1. Onpenenennie mnpousBogHON. IlpuMeHeHHe NPOM3BOAHON A HCCIEIOBaHUS
byHKIMY.
2. 3ajgaun mMaTeMaTH4ecKoi ctatTucTUKU. Beibopka. CTatucTUyeckoe pacupeiesieHue.
YucnoBble XapaKTePUCTUKH.

3X+3y—-z=-3
3. Pemutsh cuctemy JIMHEHHBIX ypaBHEHHH MeToAoM ["aycca: {—x—-3y+2z=3
-5x+3y-5z2=-5
CocraButenb E.J. depurmnazosa

(Toamumce)



denepallbHOE FOCYAAPCTBEHHOE OOIKETHOE 00Pa30BaTEIIBHOE YUPEKICHNE
BBICILIETO 00pa30BaHUs
«benropoICKuii rocy1apCTBEHHbIN arpapHelii yHuBepcuTeT uMenu B.f.I opuna»

ArpoOHOTEXHOIOTMUECKU I KOJIIEIK

Hucuunnuaa Mamemamuueckue mMemoobvl peueHus
NPUKIAOHBIX NPOGEeCCUOHAIbHBIX 3A0a

3K3AMEHAIIMOHHBIN BUJIET Ne 6
1. TlepBooOpa3nass u  HeompenenéHHbl uHTerpaid. (OCHOBHBIE  CBOWCTBA

HeomnpeaenéHHoro nurerpana. Tabnuia narerpanoB. MeTo bl UHTETPUPOBAHUS.

2. KommiekcHble uncia M UX reomerpuueckas uHreprnpetaius. @opmbl 3anucu
KOMIUIEKCHBIX — yucesl. ClOKE€HHE, BBIUWTAHME, YMHOXKECHHE, JICJICHHE,
BO3BEJCHUE B CTENICHB, U3BICUCHUE KOPHSI.

3. Ha crennaxe OuONMMOTEKH B CIIy4allHOM MOpPSJIKE paccTaBieHO 15 yueOHHKOB,
npudéM TISITh U3 HUX B meperuiére. bubmmoTtekapb 0epét Haymady Tpu yueOHHKA.
HaiiTi BeposSTHOCTH TOTO, YTO XOTSI ObI OJIMH U3 B3SITHIX YUCOHHKOB OKa)XXETCS B
IIEPEIIETE.

CocraButenb E.J. depurmnazosa

K xomIuiekTty »K3aMEHAIlMOHHBIX OWJIETOB TMpUJIAraroTCs  pa3paboTaHHbBIE
npernojaBaTeieM W YTBEPXKIACHHBbIE Ha 3acelaHud Kadeapbl KPUTEPUH OILCHKH I10
JTUCLUIUINHE:

Onenka "otnuyno"("5") BeICTaBIsACTCA CTyACHTaM TITyOOKO U IPOYHO YCBOUBIITUM
porpamMMHbIi Matepuall. [Ipu 3ToOM 3K3aMEHYIOIUICA HE UCTIBITHIBACT 3aTPYAHECHUH IIpU
OTBETE Ha JIOMOJHUTEIIbHBIE BOIIPOCHI.

Ouenka "xopomo" ("4") BeIcTaBIsIETCSA CTYIEHTaM, KOTOPbIE TTOKA3bIBAIOT TBEPbIC
3HaHUS MPOTPAaMMHOI0 MaTepuasa, FpaMOTHO U MO CYLIECTBY M3JIaralT €ro, pearoT
3a/1a4M MPOrPaMMHOI0 MaTepualia, OTBEYAIOT Ha JOMOJHUTEIbHbBIE BOIIPOCHI, HE 1OMyCKas
CYILIECTBEHHBIX HETOUHOCTEM.

Ouenka "ynosnerBoputenabHo"("3") BbICTaBISETCA CTYJ€HTAM, KOTOPBIE 3HAIOT
Marepuall, HO HE YCBOWIH JIETAJICH, MPU OTBETE JOMYCKAIOT HETOYHOCTH U IAIOT
HEJIOCTATOYHO MPaBWIbHbIE POPMYITUPOBKH, PEIIAIOT TUIIOBBIE 3a/1aUU.



Onenka "He ynoieTBoputenabHo" ("2") BbICTaBIsAECTCA CTYAEHTAM, KOTOPbIE HE 3HAIOT
3HAYUTEJIbHOW YaCTH MPOrPAMMBI.

HepequL OLCHOYIHBIX CPEACTB

HanmenoBanue
Ne KpaTkas xapakrepucTuka OLEHOYHOTO IIpencraBieHyre OLEHOYHOTO
n/n OLICHORHOTO cpeacTBa cpenctea B (OHJE
CpeacTBa
1 2 3 4
1 | KonTtponbHas CpenctBo npoBepkr yMeHHH npuMeHsATh | KoMIIeKT KOHTPOIbHBIX
pabota MOJIyYE€HHbIE 3HAHMSI JUISl pEIIeHUs 3aa4 | 3aJlaHui 10 BapHaHTaM

ONpEAENIEHHOr0 THUMAa [0 TeMe WIH
paszeny

2 | Pedepar [Iponyxr camocrosTenbHOll  pabotel | Temsl pedpepaToB

CTYJICHTA, MIPEACTABIISIFOIITU N coboit
KpaTKO€ H3JI0KCHUEC B NMHUCBMCHHOM BHUIC
IIOJIYYEHHBIX PE3YIBTATOB TEOPETUYECKOTO
aHaJIM3a OIpe/ielIeHHON Hay4yHOU (yueOHO-
HCCIIEIOBATEeNIbCKOM) TEeMBbl, TJieé aBTOp
PacKpbIBaeT CyTh MCCIIEyeMOI POoOIeMBl,
OpUBOIUT PA3JIMYHBIC TOYKH 3pCHHUA, a
TaK)ke COOCTBEHHBIE B3IJIAAbI HA HEC.
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KoMiuiekTsl 3agaHii VI KOHTPOJIbHBIX padoT

Pa3nen 1. OcHOBBI JIMHEHHOM anredpshl.

Bapmuanr 1.
1. Pemmth cucteMy JMHEHHBIX ypaBHeHUM 110 hopmysnam Kpamepa:
2x-3y-5z=1
X+ y-2z=-4,
X-2y+12=5
2. Pewmmts cucremMy JIMHEWHBIX YpaBHEHUU MeTo0M [aycca:
xl‘l‘ X2+2X3+3X4= 1
3x— X5 X3-2X4=—4
2x1+3x2— X3_ X4:_6.
x1+2x2+3X3— X4:_4
Bapmuamnr 2.
1. Pemuth cuctemy JIMHEHHBIX ypaBHEeHHH 110 dhopmynam Kpamepa:
X-3y+2=2
2X+ y+3z=3.
2X—y—22=8
2. Pemuts CHUCTEMY JIMHEWHBIX YpaBHECHUU METOAOM

x1+2x2 +3 X3—2X4:6
2x1— X2_2X3_3X4:8
3x1+2x2— X3+2X4:4

2xl_3X2+2X3+ X4:_8

Bapumanr 3.
1. Pemuth cuctemy JMHEHHBIX ypaBHeHUH 10 popmynam Kpamepa:
2X+3y— 2= 2
X— y+3z=-4.
3X+5y+z=4

2. Pemmnth cucteMy TMHEHHBIX YpaBHEHUH MeTo10M ["aycca:
Xp+2x) +3 x5 +4X, =

2x;+ x,+2x3+3X%,=1

3x;+2x+ x3+2X,=1

4x +3xy+2x3+ X,=-H

["aycca:

11



Bapuanr 4.
1. Pemwnth cucteMy NUHEHHBIX ypaBHeHUM 10 hopmynam Kpamepa:

4x+3y-2z=-1
3X+ y+z=3.
X—2y-3z=18

2. Pewmmts cucremMy JIMHEWHBIX ypaBHEHUU MeTo0M ["aycca:

Xy —3x3 +4x, =-5
x| —2x3 +3x4 =4
3x+2x, ~5x, =12
4 x; +3 x5 —5x3 =5
Bapuanr 5.
1. Pemutsh cuctemMy JMHEHHBIX ypaBHeHHH 110 hopmynam Kpamepa:
X-2y+z=-1
2X+ y+22=6 .
X-3y—-2=-5

2. Pemuts cucremy JIMHEHHBIX ypaBHEHUN MeToA0M ['aycca:

2x1 - x2+3 X3 +2 X4 :4

3xl+3X2+3X3+2X4:6

3x,— Xy— X3+2x,=6

3X1— x2 +3X3— X4:6
Bapumanur 6.

1. Pemutsh cucteMy JMMHEHHBIX ypaBHeHUH 110 hopmyitam Kpamepa:

3X+3y+2z=-1
2X+ y— 2 =3.
X—-2y-3z =4
2. PemmTh cucteMy JIMHEWHBIX YpaBHEHH MeTOA0M [ 'aycca:
X +3x,+5x3+7 x4 =12
3x+5x,+7x3+ x4,=0
S5x;+7xy+ x3+3x,=4"

7x1+ XZ+3.X:3+5.X4:16
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Pa3jen 2. OcHOBBI AHAJIUTHYECKOI TeOMETPHUM.

Bapmuanr 1.
Jlanb! BepnHbl TpeyrojabHrka ABC:
A B C

-2:4 | 8.9 2:-3

Haiitu: 1) ypaBHEHUS! CTOPOH TPEYTrOJIbHUKA U UX JJIUHBI;
2) mromaap TpeyroipHuka ABC;
3) ypaBuenue BoicoThl CN 1 ee minny;
4) ypaBHeHHE MeuaHbl AM;

5) ypaBHEHHE OKPYKHOCTH € IEHTPOM B Touke M u quametpom BC.

Bapmuamnr 2.
Jlanb! BepmnHbl TpeyrojabHrka ABC:
A B C

-1;-3 ] 2,83 | §;-1

Haiitu: 1) ypaBHeHUS! CTOPOH TPEYTrOJIbHUKA U UX JJIUHBI;
2) momaapb TpeyroiabHuka ABC;

3) ypaBuenue BoicoThl CN 1 ee minny;

4) ypaBHeHHEe MearaHbl AM;

5) ypaBHEHHE OKPYKHOCTH C LIEHTPOM B Touke M u auametpom BC.

Bapumanr 3.
Jlanbl BepiinHbI Tpeyroiabauka ABC:
A B C

3:-3 | 53 | -7:-1

Haiitu: 1) ypaBHEHHs CTOPOH TPEYTOJbHUKA U MX JJINHBL;
2) momaapb TpeyroiabHuka ABC;

3) ypaBuenue BoicoTel CN 1 ee minny;

4) ypaBHEeHHE MearaHbl AM;

5) ypaBHeHHE OKPYKHOCTH € IIEHTpoM B Touke M u muamerpom BC.

Bapuanr 4.
Janbl BepmnHbl Tpeyrojbaruka ABC:
A B C

6:-2 | 2.6 | -2:-2

Haiitu: 1) ypaBHEHHUsI CTOPOH TPEyroJibHUKA U UX JIMHBI;
2) 1utomiank Tpeyroibauka ABC;

3) ypaBuenue BoicoThl CN 1 ee mmny;

4) ypaBHEeHHE MearaHbl AM;

5) ypaBHEHHUE OKPYKHOCTH C LIEHTpOM B Touke M u quamerpom BC.

13



Bapuanr 5.
Jlanb! BepmnHel TpeyroiabHrka ABC:

A B C
7-2 | -8;1 | 2;3

Haiitu: 1) ypaBHEHHsI CTOPOH TPEYroJbHUKA U UX JJIUHBL;
2) momank TpeyroiapHuka ABC;
3) ypaBuenue BoicoThl CN 1 ee miuny;
4) ypaBHEeHUE MearaHbl AM;
5) ypaBHeHHE OKPYKHOCTH € LIEHTpoM B Touke M u quametpom BC.

Bapmuamnr 6.
Jlanb! BepminHbl TpeyrojabHrka ABC:
A B C

4:2 9:-8 | -3;-2

Haiitu: 1) ypaBHeHUS! CTOPOH TPEYTrOJIbHUKA U UX JJIUHBI;
2) momanpk TpeyroiapHuka ABC;
3) ypaBuenue BoicoThl CN 1 ee minny;
4) ypaBHeHHE MeuaHbl AM;
5) ypaBHEHHE OKPYKHOCTH C LIEHTPOM B Touke M u auametpom BC.

Pa3jnen 3. Teopusi KOMIUIEKCHBIX YHCEI.

Bapuanr 1.

1. Beryucaurs:

i -\ 160
a) T (a1 5 (L
—2+1 1+i)
2. Haiitu Moayib ¥ apryMeHT KOMIUIEKCHOTO Yncia Z:
a) z=(-5+i)-(-5-10); 4+3iY°
6) J .
)
3. Pemuts ypaBHEeHUE:
a) z2°-8iz-15=0; 0) z°+8i =0.
Bapuanr 2.
1. BBIYHCIUTE:
a) 1-i°+i"" =i +..+i%; 6) 3+4i  4-i

i 3+2i
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2. Berauenuts (z,-2,), ecma z, =—1+iv/3, z, = %(sin 30° +i00330°).

3. Pemuts ypaBHeHUE:

a) z°-4z+20=0; 0) Z:|z| =4-3i.
Bapmuanr 3.
1. Hatitu:
a) (2i—1)* —(2i +1)*; 6) (2+3i)(5-1)
2+i
2. TlpeacTaBuTh B TPUTOHOMETPUYECKON U TIOKA3aTEIbHON (hopMax JuCIa:
a) z=1-+/3; 0) z=—2—4i; @ @

B) z=3(sin=+icos~-.
) (2 5

3. PemuTh ypaBHeHHe:
a) 22-z+5=0; 6) 61

Bapmuanr 4.

1. Beiuucaurs:

a) iP+i®+i% . +i% 6) (1+2i)3—4—i.
4-3i
2. [IpencraBuTh B TPUTOHOMETPUIECKON U TIOKa3aTeNbHOUW (popmax umcia:
a) z=-172i; 0) z=-0.3+24i; B) z=—cCtga+i,{0<a<7).
3. Pemuth ypaBHEHHUS:
a) z2°+8z+41=0; 0) 2°-92°+8=0.

Pa3aesa 4. OcHOBBLI MATEMATHYECKOI'0 AaHAJIH3A.
Tema 1. IuddepeHuuanbHoe HCUNCTCHHE.

Bapmuanr 1.
1. Haiitu npeaensl GyHKIINN:
. 3xP—Tx+2 . oxt=3x+1 -
a)]]l’n . ; ]]mz—’ B)]jmsmsx.
x>2)x" —5x+2 x>0 4x° 4+ x -2 20 1g2x

2. Haiiti mpon3BoIHBIC 3aJaHHBIX (PYHKITHMN:

4 S) 5. 1-5x :
= —_—— 2 = .
a) y=(3x 4\/;+ )’ 0)y |n5(1+5xj

3. UccnenoBath AaHHYI (GYHKIAIO METOAOM IU(PPEepeHIMaTbHOTO WCYUCICHHUS U
noctpouth €€ rpaduk. HccnegoBanue (yHKIMM PEKOMEHAYETCS MPOBEPUTH IO
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cienywomieit cxeme: 1) Hailtu oOGnacTe ompejencHuss QyHKUUU;, 2) HCCIET0BATH
(YHKIMIO HA HENPEpPBIBHOCTb, 3) OMNPENEIUTh, SBISETCS JU JaHHAs (QyHKUIUSA
YEeTHOM, HEYETHOM; 4) HaWTW MHTEpBAJIbl BO3pacTaHUs M yObIBaHUS (YHKUUU U
TOYKH €€ JKCTpEeMyMa; 5) HalTH MHTEpBajbl BBIIYKIOCTH M BOTHYTOCTH rpaduka
(GyHKIMU ¥ TOYKH nieperuda; 6) HailTh acuMOTOTHI rpaduka QyHKIUH.

)= 2
1+x2

Bapmuamnr 2.
. Haiitu npenensl GyHKIMIMA:
2 .
. — ) -2-2 .
a)hmx 8x+7; 6)]1m\/3x , B)hmsm6x_
x—7 ()C — 7)2 x—2 x—2 x—0 3x

Haiiti mponsBoaHbIC 3aJaHHBIX (YHKIIHI:

6
a) y:(5x2+4W+3)3; 6) y:InQIi_X6 :
+X

HccnenoBarhk NaHHYIO (QYHKIUIO METOJOM IuddEpeHIINaIbHOTO UCYHMCICHUS |
noctpouTh e€ rpaduk. MccnemoBaHue (QyHKIIMH PEKOMEHIYETCS IMPOBEPUTH IIO
cienyromeid cxeme: 1) HaliTh o0nacTh ompeserneHus (GYHKIUHU; 2) HCCIEA0BaTh
(YHKIMIO Ha HENPEpPhIBHOCTH; 3) ONpENeNHTh, SBISCTCS JU JaHHas (QYHKIIHS
YEeTHOM, HEYETHOW; 4) HAWTH HMHTEPBAJIbI BO3pacTaHWsl W yObBaHWsS (DyHKIUU |
TOYKH €€ DKCTPEeMyMa; 5) HalTH MHTEPBAJBI BBITYKIOCTH W BOTHYTOCTH Tpaduka
(GYHKIMM ¥ TOYKH Tiepernda; 6) HalTh aCUMIITOTHI rpaduka QyHKIUH.

_ 4x
)
x“+16
Bapuanr 3.
. Haiitu ipenensr GpyHKIIHiA:
2 _ 2
a)ﬁmw; 6)]1'm1+22#; 8) im — .
x—>-15x% +4x—1 x50 4x? —5x+2 x—0arcsin 3x

Haiiti mpon3BoaHbIC 3aJaHHBIX ()yHKITHI:

1s w35 ). 4x -1
a) y=|=x"+8Ix’ -1|; 6) y=In4|—/—.
4 X" +1

UccnenoBate nanHyio (QyHKIHIO MeToaoM AudGepeHIIMaTbHOTO HCUUCICHUS M
noctpouth €€ rpaduk. HccnemoBanue ¢GyHKIIMHM PEKOMEHIYETCS MPOBEPUTH IIO
crenyromieit cxeme: 1) HaiiTh obmacTe ompenencHusi QyHKIHUH, 2) UCCIENOBATH
(GYHKIIMI0O HA HEMPEPBIBHOCTH, 3) OMPENCTUTh, SIBISETCS JM JaHHAS (QYHKIUS
YETHOM, HEUYeTHOW; 4) HAWTW WHTEpPBaJbl BO3pacTaHusi W yObIBaHUS (DYHKUUU U
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TOYKHU €€ IKCTpEMyMa; 5) HalTH MHTEpBajbl BBIIYKIOCTH M BOTHYTOCTH rpaduka
(yHKUIMU ¥ TOYKH nieperuda; 6) HailTh acuMOTOTHI rpaduka QyHKIUY.

_ 2x
x> +4
Bapmuanr 4.
. Haiitu npenenst GyHKIMIMA:
p— 2 p—
a) ﬁxn@; 6) lim == >, &) lim rg2x-crghx.
x—1l x° —1] x>0 4dx’ +5x x—0

Haiitu npousBoaHbIC 3aJaHHBIX (YHKIIHI:

1 ) x* -3
a) y=(—x5—3xi/§—4j ;6) y=1In3 .
5 +2

XS

HccnenoBath MaHHYIO (QYHKIHIO MeTOqoM auddepeHInanTsHOr0 MCYUCICHUS U
noctpouth e€ rpaduk. HMccienoBanue (QyHKIMH PEKOMEHAYETCS MPOBEPUTH IO
cleayroniel cxeme: 1) HalWTH 00JacTh ompejaeiacHus (YHKIMHU; 2) HCCICI0BATH
(YHKIMIO HAa HEMPEpPHIBHOCTH; 3) OMpEACNNTh, SBISICTCA JU JMaHHas (QYHKIUS
YETHOM, HEYETHOW; 4) HAWTH HMHTEPBAJIbI BO3pacTaHWsi W yObBaHWs (DyHKIUU |
TOYKH €€ AKCTpeMyMa; 5) HalTH MHTEPBaJbl BBITYKIOCTH M BOTHYTOCTH rpaduka
(GYHKIMM ¥ TOYKH Tiepernda; 6) HalTh aCUMIITOTHI rpaduka QyHKITUH.

Ox
x> +9

Bapmuanr 5.
. Haiitu nnpenesnsr GyHKIMIA:

2
a) lim 2x +3x+1; 6) hm(\/xT—\/;), B) ]jml—cos2x.

x—>-1 x3 +1 X—>0 x—0 x2

Haiiti mpon3BogHbIC 3a1aHHBIX (DYHKITUI:

2
a) y:(3x8+5§/7—3)5; 6) y:InS(S);Jri] .
| x® +

UccnenoBare nanHyio (QyHKIuO MeTonoM AuddepeHIUaNIbHOTO0 HCUUCICHUS U
noctpouth €€ rpaduk. HccrnemoBanue ¢GyHKIIMU PEKOMEHIYETCS MPOBEPUTH IIO
cienyronieit cxeme: 1) Haiithu ob6nacTe ompeneneHus (QYHKIMHU; 2) HCCIEAOBATH
(GYHKIIMI0O HA HEMPEPBIBHOCTH, 3) OMPENETUTh, SIBISCTCS JM JaHHAs (QYHKIUS
YeTHOW, HEYETHOH; 4) HAWTHU MHTEPBAJbl BO3PACTaHHS W YOBIBaHHS (PYHKIUU H
TOYKH €€ DKCTPEMyMa; 5) HallTH WHTEPBAJBl BBIMYKIOCTH W BOTHYTOCTH Tpaduka
GYHKIIMU ¥ TOYKH meperunoda; 6) HailTh acuMOTOTH Tpaduka GyHKINN.

(x+ 2)2

x> +4
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Bapmuanr 6.
1. Haiitu npenensl QyHKIUN:

2_ J—
a)]im3x 210x+8;6)ﬁm& 2x;B P

x—2 x° =4 x>0 3x+1 x>0 arctg2x .

2. Haiitu npon3BoiHbIC 3aJaHHBIX (PYHKIIUA:

2
2 /1—8x
=|5x*———+3|;6) y=In4——.
iR ( Xv/X J 1y x®+1

3. HccnenoBath AaHHYIO (QYHKUHUIO METOAOM JIU(PPEpEeHLHATBHOTO HCYUCICHUS U
noctpouth €€ rpaduk. MccnenoBanue (QyHKIUU PEKOMEHIYETCS MPOBEPUTH IO
cienyrouieit cxeme: 1) Hailth obnacte ompeneneHusi QyHKIMM; 2) UCCIENOBATh
(YHKIMIO HA HENpPEpbIBHOCTH;, 3) OMNpENETUThb, SBISETCS JM JaHHasg (QYHKIUs
YeTHOM, HEYeTHOH; 4) HAaWTHU MHTEpBaJIbl BO3pacTaHUs M yObIBaHUS (YHKUUU U
TOYKHM €€ HKCTpeMyMa; 5) HalTh MHTEepBasbl BBIMYKJIOCTH U BOTHYTOCTH rpaduka
(GyHKIIMU ¥ TOYKH nieperuda; 6) HailTh acuMNTOTH rpaduka QyHKIUH.

6
x> +3

Tema 2. UHTerpajibHOE HCYUCICHUE

Bapuanr 1.
1. BeryucnuTh yKa3aHHble HEONpeIeIEHHbIE HHTETPAIIbI:

a) I(4x3+3—%de;

dx
0) | -——;
ks
B) I e X cosxdx ;
r) '[In 5xdx.

2. Beruucnuth momanabs GUrypbl, orpaHudeHHON auHUAMH. CrenaTh 4epTéx u
3allTPUXOBATh UCKOMYIO IJIOIA/Ib.
y=4x, y=0, x=3.

Bapuanr 2.
1. BeiuncnuTh yKa3aHHbIE HEONIPEACIEHHBIE NHTETPAJIBI:

a) J(Sx—%+ 76\/;jdx;
X

dx

0)| —
)Isin2(4x—3)
e dx

) Jos
r)chostdx.
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2. Beruncnuth miomanas GUrypsl, orpaHu4eHHON JduHusAMU. Chaenatb 4epTéx u

3alITPUXOBATh UICKOMYIO INIOIA/b.
2y—-3x-5=0, y=0, x=1 x=3.

Bapmuanr 3.
1. BoluuciuTh yKa3aHHble HEONpPEIeIEHHBIE HHTETPAJIbL:

a)j[?x6 —%+3\/§jdx;

6)Il e
B)_[thxdx;

In x
r)dex

2. BbunciauTh 1UIomiaas GUrypbl, OorpaHd4eHHON nuHusAMH. CaenaTh 4epTéx H
3aIITPUXOBATh HCKOMYIO ILIOMIAIb.
y=2x-x* y=0.

Bapmuanr 4.
1. BoruucnuTh yKa3aHHble HEONpeIeIEHHbIE HHTETPAJIbI:

a)j[SX“ —7+%)dx;

J.\/3x+ .
)dex.

x*+1
r) J. x’e*dx.
2. BbuucauTh 1UIomaas GUrypsl, orpaHd4eHHON auHusAMH. CaenaTh 4epTéx u
3aIlITPUXOBATh HCKOMYIO ILIOMIAIb.
y=x% y=2x.

Bapuanr S.
1. BeiuncnuTh yKa3aHHbIE HEONIPEACIEHHBIE NHTETPAJIBI:

a)j[ﬁxf’ —%—SWde;

6) J'52x+ldx;
Icosxdx.
sin®x ’

r)J.i/;Inxdx.

2. Beraucnute miomanas GUrypsl, orpaHuYeHHON JuHHSIMU. Chaenath 4epTéx u
3alITPUXOBATh UICKOMYIO TTOIIAb.
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y?=4(x+1), y=x+1.

Bapuamnr 6.
1. BelunciuTh yKa3aHHble HEONPEIEeIEHHBIE HHTETPAJIbL:

a) I(Sx“—%+%)dx;
dx

) I3x+1'

‘) J'ex3x2dx,.

r) _[xsin 3xdx.

2. BbIUMCIMTD TUIONIAAb (UTYPHI, OrpaHUYCHHON TuHUSAMH. CaenaTh 4epTéx H
3alITPUXOBATh HCKOMYIO TUIOMIAb.
y=2Xx—Xx> y=-X.

Pa3znen 5. OcHOBBI TEOpUM BEPOSTHOCTEN M MATEMATHYECKOH CTATUCTUKH
Tema 1. Teopusi BeposiTHOCTEWH

Bapuanr 1.

1. Haynaudy BBIOMpArOT 5 BOGHHOCTY>KAlIUX W3 TPYIIIbI, cocTosAmend u3 4 opuiepos u
12 conpat. KakoBa BeposITHOCTH TOTO, YTO B rpyIine Oynet n8a oduiepa’?

2. JIBa cTpenka CTpENSIIOT 10 MHIIEHU. BepoATHOCTh MomajaHusi B MUIIEHb MPHU
OIHOM BBICTpeJie Ml nepBoro crtpenka paBHa 0.5, ans Broporo — 0.6. HailTu
BEPOSITHOCTh TOTO, YTO IPU OJHOM 3aJllI€ B MHILIECHb MOMAAET TOJBKO OJMH U3
CTpPEJIKOB.

3. Papuct Tpmkabl BBI3BIBAET KOPPECIIOHACHTA. BEpOSITHOCTH TOTO, YTO OyAET MPUHST
nepBblid BbI30B, paBHa 0.3, Bropour — 0.4, tpetuir — 0.5.Ilo ycinoBusim mnpuéma
COOBITHS, COCTOAIIME B TOM, YTO JTAHHBIM BBI30B OYAET YCIbIIIaH, HE3aBUCHUMBI.
Haiitu BeposiITHOCTD TOTO, UTO KOPPECIIOHACHT BOOOIIE YCIBIIITUT BHI30B.

4. B Mara3uH NOCTYNWJIM TEJEBU30pPbl M3 TPEX 3aBOJAOB. BeposATHOCTH TOro, 4TO
TEJIEBU30p M3TOTOBJICH Ha MEPBOM 3aBoje, paBHa 0,3, Ha BTopoMm — 0,2, Ha TpeTheM
— 0,5. BeposTHOCTh TOTO, YTO TEJIEBU30P OKAXKETCS OpaKOBAaHHBIM, NJISi MEPBOTO
3aBojia paBHa 0,2, nys Broporo — 0,1, nisa tpetbero — 0,3. HaliTu BEeposSITHOCTH TOTO,
YTO HAyTaJl B3SATHIA TEJIEBU30P OKAXKETCS HAOPaKOBAHHBIM.

5. BeposiTHOCTh monagaHus B 1eJb NIPpU OJHOM BbicTpene paBHa 0,7. [IpousBoautcs 4
BeICTpena. HailTi BEpOSATHOCTH TOTO, UTO 11€Jh OYyIeT opakeHa He OoJee AByX pas.

6. Bpocaem monety 40 pa3. Uemy paBHA BEpOSITHOCTH TOTO, UTO repbd MosBUTCS 25 pas.

/. BepositHOCTh momnananus B muiieHb npuMmepHo 0,3. KakoBa BepoATHOCTh TOTO, 4YTO
npu 50 BeICTpenax nomnajaanuii oyaer ot 12 qo 15?7

8. Cemena mmenunsl cogepxkar 0,2% copHskoB. HallTu BepoOsSITHOCTH TOrO, YTO B
1000 cemsin OyaeT 6 ceMsiH COPHSIKOB.

20



Bapuanr 2.

. Cpenau 25 cTyAeHTOB, U3 KOTOpBIX 15 neBylIek, pa3birphIBalOTCS YEThIpEe Ouiera,
NpUYEM KKl MOXET BBIUTPATh TOJIbKO OAUH Ouiet. KakoBa BEpOATHOCTh TOTO,
4TO cpenu obanareneil Ounera oKaxXyTcsl TP FOHOILIU U OJIHA JIEBYIIKA?

.OTaen TEXHUYECKOrO0 KOHTPOJS TMpOBEpsSeT M3AENHUS Ha CTaHAAPTHOCTD.
BeposATtHOCTh TOTO, UTO M3aenue cTanaapTHo, paBHa 0.9. HaliTu BEPOSATHOCTH TOTO,
YTO U3 JIByX MPOBEPEHHBIX U3JEINI TOJIBKO OJHO CTAaHAAPTHOE.

. Monera OpoieHa yeTsipe pasza. HailTu BeposiTHOCTb TOr0, UTO repd MOSIBUTCS XOTS
OBl OJIUH pas.

. B maptun 600 nammnouek: 200 usrorosnensl Ha | 3aBoae, 250 - Ha I, 150 - na IlI.
BeposiTHOCTH TOTr0, UTO JTaMIIOYKa OKaXkeTcs ctanaapTHou ang | 3aBoga pasHa 0,97,
s 11— 0,91, gms 11l — 0,93. KakoBa BEepOSITHOCTH TOTO, YTO Hayjady B3sTas
JaMIOyYKa, OKa3aBIlascs CTaHJapTHOM, n3rotosieHa | 3aBogom?

. CiyyaliHO BCTpEYEHHOE JIUILIO C BEPOATHOCTHIO, Onm3kol K 0,4, MOXKET OKa3aThCs
ononanHoM. KakoBa BEpOSITHOCTh TOTO, YTO CPEIU IIECTU CIYy4YalHO BCTPEUEHHBIX
JIMI] HE MEHBIIIE 5 OJIOHAUHOB?

. backerGonuct 3abpaceiBaeT mTpadHoil mpumepHo ¢ BepositHocThio 0,9. KakoBa
BEPOATHOCTH TOTO, UTO U3 60 OPOCKOB 45 yIauHbIX?

. Ilo naHHBIM TENEBU3UOHHOTO aTEbe, B TEUEHHE rapaHTHUITHOTO CPOKa BBIXOJIUT U3
cTpos B cpenHeMm 12% kuHeckonoB. KakoBa BEpOSITHOCTh TOro, 4TO M3 54 Hayrajg
BBIOpAHHBIX KHHECKOMOB MpOpabOTalOT TapaHTUWHBIA cpok ot 45 po 50
TEJIEBU30POB?

. Cuetunk [I'elirepa perucTpupyer 4acTULbl, BBUIETAIOIIME W3 HEKOTOPOTO
pPaanoakTUBHOrO HMCTOYHUKA, ¢ BeposTHOCThIO 0,0001. Ilpenmosiokum, 4TO 3a
BpeMs HaOmroJeHus u3 uctoynuka BeuieTeno 30000 gactui. KakoBa BEpOSTHOCTH
TOTO, YTO CYETYMK HE 3aPETUCTPUPOBAI HU OJTHOM YACTHULII?

Bapuanr 3.

. Bocemb npyseil pacmpenessitoT MecTa 3a KpPYTrJbIM CTOJOM Io kpebuto. KakoBa
BEPOSTHOCTH TOTO, UTO JIBA U3 HUX, a UMEHHO A u B, OynyT cunets psaom?

. BeposTHOCTh TOTO, YTO TIPH OJTHOM HM3MEPEHUHM HEKOTOPOH (hHM3MYECKON BETUYUHBI
Oyner momylieHa oOImuOKa, MpEeBbIIAoNas 3aJaHHYI0 TOYHOCTh, paBHa 0.4.
IIpown3BeneHsl TpU HE3aBUCUMBIX U3MeEpeEHUs. HallTu BEPOSTHOCTh TOTO, YTO TOJIBKO
B OJIHOM W3 HHX JOMYyIIEHHAs! OMHUOKA MPEBBICUT 3aJJaHHYIO0 TOUHOCTb.

.3 20 cOepbankoB 10 pacmosioxkeHbl 3a uepTol ropoxa. Jms oOcimemoBaHus
ciy4aitHeiM oOpa3zoMm oToOpaHo 5 cbOepbankoB. KakoBa BEpOSTHOCTH TOTO, YTO
Cpeau OTOOPaHHBIX OKAKETCS B YEPTE rOpoia XOTs Obl OJIUH?

. [lyTenecTBeHHUK MOXKET KyIUTh OMJIET B OJJHOM M3 TPEX Kacc JKeJEe3HOIOPOKHOTO
BOK3aja. BeposTHOCTh TOr0, UTO OH HANpaBUTCS K NMEPBOM Kacce, MPUMEPHO paBHA
1/2, xo BTOpOI# - 1/3, K TpeTbeii -1/6. BeposTHOCTH TOTO, 4TO OWIETOB YK€ HET B
Kaccax, MPUMEPHO TaKWe: B MEepBoOi kKacce - 1/5, Bo BTopoi - 1/6, B Tperbeid - 1/8.
[lyTemecTBeHHUK OOpaTwics B OJHY M3 Kacc W mnoayudun Owier. Omnpenenure
BEPOSITHOCThH TOT'0, YTO OH HAMPAaBUJICS K MEPBOM Kacce.

. UrpanbHas kocth OpomieHa 6 pa3. HaillTu BepoOsITHOCTh TOTO, YTO «ILIECTEPKa»
MOSIBUTCS, IO KpailHEeW Mepe JBa pasza.
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. BepoatHOCTH TOro, 4Tto cems 37maka npopacrteT, paBHa 0,9. Halitu BeposSsTHOCTH
TOTO, 4TO U3 100 MOoCEesHHBIX CEMSAH MPOPACTET POBHO 95.

. BepositHOCTh mosiBIIeHHs] cOOBITUS A B KakaoM u3 360 HE3aBUCUMBIX HCIBITAHUN
paBHa 0,8. HaiiTu BEpOSTHOCTb TOTO, YTO B ATUX UCTBITAHUSAX COOBITHE A MOSIBUTCS
He meHee 280 u He 6omee 300 pas.

. BeposatHocte monananus B mumeHb npuMmepHo 0,0002. KakoBa BEpOSTHOCTH
toro, uto npu 5000 BeicTpenoB OyaeT 2 nomnajaanus?

Bapmuanr 4.

. I3 cranmaptHoro Habopa nomuHo (28 mryk). bepércs Haynauy onna kocth. Kakosa
BEPOATHOCThH TOTO, YTO 3Ta KOCTh OyJIeT 1y0sieM, €CIM U3BECTHO, YTO CYMMa OYKOB
Ha HEe#l — 4YETHOE YUCI0?

. Bpomiens! Tpu urpansHbie KocTH. HaliTH BEpOSATHOCTH COOBITHS: Ha BCEX BBIMABIIUX
I'paHsAX MOSIBUTCS OJIMHAKOBOE YUCIIO OYKOB.

. Ha crennaxxe OMOMMOTEKM B Cily4ailHOM NOpSAJIKE pPAacCcTaBieHO 15 yuyeOHUKOB,
npuuéM TSATh U3 HUX B mepemiére. bubnuorexkapp O0epér Haynauy Tpu ydyeOHHUKA.
Haiiti BepoSTHOCTH TOTO, 4TO XOTS OBl OJMH M3 B3ATHIX YUYCOHHUKOB OKAXETCS B
IIEPETIETE.

.Y pbi0aka ecTb TpU H3JIIOOJIEHHBIX MeCTa pbhIOAaNKh. DTH MECTa OH MOCEIIAeT C
OJIMHAKOBOW BEPOSITHOCTHIO. BEposTHOCTH TOTO, YTO phiOa KIFOHET B IEPBOM MECTE,
omm3ka k 1/3, Bo BTopoMm - 1/2, B TpeTbeM - 1/4. Ppibak AOMOM TPHIIEN C OJHON
pbi00ii. KakoBa BepOSITHOCTH TOTO, YTO OH PHIOAYWII B MEPBOM U3 H3IIIOOJIEHHBIX
mect?

CrnydaiiHO BCTPEUYEHHOE JIMIIO C BEPOSITHOCTHIO, Onm3koi Kk 0,3, MOXKET OKazaTbCs
mateHoM. KakoBa BEpOSITHOCTh TOro, YTO CPEAM IIECTH CIy4ailHO BCTPEUYEHHBIX
JIUI] XOTSI OBl OIMH II1aTeH?

. BepostHocTh monaganusa B MuiieHb npuMmepHo 0,3. KakoBa BEpOSITHOCTh TOTO, YTO
npu 48 BBICTpeNnax MormajaaHuil Oy1eT TpeThs YacTh?

. bpocaem monetry 40 pa3. Uemy paBHa BEpOSITHOCTh TOTO, YTO IHU(ppa MOSIBUTCSA OT
20 no 25 paz?

. Cuerunk T'eifrepa perucTpupyeTr 4YacTHIlbl, BBUICTAIOIINE U3 HEKOTOPOTO
PaJMOAaKTUBHOTO HCTOYHMKA, C BepositTHocThio 0,0001. Ilpeamonoxum, yTo 3a
BpeMsi HaOmoaeHus U3 uctouHuka BeuieTes10 30000 yacTtui. KakoBa BeposSITHOCTH
TOTO, YTO CUETYUK 3aPETUCTPUPYET POBHO TPHU YACTUILIBI?

Bapuanr S.

BoceMb miaxmMaTtucToB, cpeau KOTOPBIX TPU TpoccMmeiicTepa, MyTEM KepeObEBKU
JENATCS HAa JBE KOMaHnabl 1o 4 denmoBeka. KakoBa BEpOATHOCTH TOTO, YTO JiBa
rpoccMeicTepa MmonaayT B OAHY KOMaHIy, a emié OJIUH — B APYTYI0?

W3 maptum uzgenuii ToBapoBen OTOMpAeT U3AENUS BbICHIETO copTa. BeposTHOCTh
TOTr0, YTO HayAady B3STOE M3JIEJIME OKa)KEeTCS BbICIIEro copTa, paBHa 0.8. Haltu
BEPOSATHOCTh TOrO, YTO W3 TPEX NPOBEPEHHBIX H3IACIUNA TOJIBKO JIBAa H3JCIUA
BBICILIETO COPTA.
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3. Jlnst pazpyllleHHsi MOCTa JOCTaTOYHO MOMNaJaHus OJHOM aBUALIMOHHOW OOMOBI.
Haiit BeposSITHOCTH TOTO, 4TO MOCT OYyJeT pa3pyllieH, €Clu Ha HEro cOpOCUTh
4yeTblpe OOMOBI, BEpOSITHOCTA KOTOPBIX COOTBETCTBEHHO paBHblL: 0.3, 0.4, 0.6, 0.7.

4. B OGartapee u3 10 opyauil OlHO HENPUCTPENIHHOE. BeposSTHOCTh NomajaHus u3
IPUCTPEIITHHOTO opyaus paBHa 0,73, a u3 HenpuctpenssaHoro — 0,23. [Ipoussenu
OJIMH BBICTpENd W MNpPOMaxHyiauch. HailTu BEpOSTHOCTH TOrO, YTO BBICTPEI
IPOU3BEICH U3 HEMPUCTPEISTHHOTO OPYAUSL.

5. B marasun 3anum 8 uvenmoBek. HalTu BepoOSTHOCTH COOBITHS, COCTOSILETO B TOM,
yro 3 W3 HUX OyayT 4TO-HMOYIh MOKynaTb. BeposTHOCTh, 4TO 11000 U3
noceTuTenei He yiner Oee mokynku, pasHa 0,3.

6. Ilo naHHBIM TEJIEBU3MOHHOTO aTejbe, B TEUYCHUE rapaHTHUMHOIO CPOKa BBIXOJIUT U3
cTpos B cpenHeM 12% kuneckonoB. KakoBa BEPOATHOCTH TOTO, 4TO U3 46 Hayrana
BbIOpAHHBIX KMHECKONOB 36 popaboTatoT rapaHTUMHBINA CPOK?

7. backerbonuct 3abpackiBaer mTpadHO mpumepHo ¢ BepositHocThio 0,7. KakoBa
BEPOSITHOCTh TOTO, 4TO U3 100 6poCcKOB pe3yabTaTUBHBIX OyaeT ot 60 10 757

8. Cpenu 1000 nucwil, BeIpanieHHbIX Ha pepme, 8 anbOnHOca. KakoBa BEpOSATHOCTH
TOTO, YTO CPEeAM COTHU HAyraj BBIOPAHHBIX JIMCUI[ HE OKAXETCS HHU OJIHOTO
anbOuHoca?

BapmuaHnr 6.

1. B rpynne 10 ronomeit u 10 neBymek. Jlns aexypcTtBa Ha Bedepe MyTEM
XKepeObEBKU  BBIJCISIOT MATH yejoBeK. KakoBa BepOSTHOCTH TOrO, YTO B YHCIO
JEKYPHBIX BOUIYT 2 IOHOIIM U 3 IEBYIIKU?

2. JIBe OTHOTHIHBIC PAJTUOCTAHIIMU HUMEIOT 8§ (PUKCHPOBAHHBIX OJUHAKOBBIX YaCTOT.
KaxoBa BeposiTHOCTH TOTO, UTO MPH HE3aBUCUMOM U MPOU3BOJIHLHOM BHIOOPE 4aCTOT
OHM OKa)yTCSl HACTPOEHHBIMU Ha Pa3HbIEC YaCTOTHI?

3. B norepee pasweirpeiBaetcs 100 OuseroB. Bemrpeimm Bbimanu Ha 20 OHMIIETOB.
Hekro nmpuobpén 5 OuneroB. HaliTh BepOSTHOCTH COOBITHS: BBIMTPHINI BBITIAJICT
XOTs ObI HA OUH OWJIET.

4. Tpu ToKapsi U3rOTOBIISIIOT OJTHU U Te ke Aetanu. [lepBslil 3 HUX usrorosusetr 90%
CTaHJApTHBIX AeTanel, Bropor u Tperuii — 80%. Haymauy otoOpanHas meranb
OKa3zalach HecTaHaapTHOW. KakoBa BEpOATHOCTH TOrO, 4YTO OHA W3TOTOBJIEHA
NEPBbIM TOKAapeM, €CJIM M3BECTHO, YTO BCE Tpoe paboTaloT C OJIMHAKOBOM
POU3BOAUTEIBLHOCTHIO?

5. BepositTHOoCTh BexokecTu nuieHuibl paBHa 0,8. KakoBa BeposiTHOCTh TOr0, YTO U3 5
CEMSsIH B30i1eT HEe MeHee 37

6. UsBectHo, uTto 30% ceMsiH HEKOTOPOH KyJbTypbl MOpakeHbI Ooyie3HbI0. KakoBa
BEPOSITHOCTh TOTO, YTO B Mpobe, coaepxkaieit 1000 cemsin 720 OyayT 310pOBbIMU?

/. TlpuHumass OJWHAKOBO BEPOSITHBIM POXKJICHHE MajbyMKa M JIEBOYKH, HAWTH
BEPOSTHOCTH TOrO, uT0 U3 4000 ThICSIY HOBOPOKJIEHHBIX MalIbYUKOB Oynet ot 1950
1o 2030?

8. VYcrporictBo cocrout u3 1000 sieMeHTOB, pabOTarONIMX HE3aBUCUMO OJIMH OT
npyroro. BepodaTHocTh OTKaza jt000ro sjneMeHta B TeueHuM 4daca paHa 0,002.
Haiit BepoSITHOCTB TOTO, UTO 3a Yac XOTS Obl OJIUH 3JIEMEHT OTKAXKET?
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Tema 2. MareMaruuyeckas CTATHCTHKA

Bapmuanr 1.
1. lano umcno Bpeautenei Ha 1 M? MOCEBOB caxapHOM CBEKIIBI (IIT.):
4 6 7 9 10
7 5 10 3 7
10 18 9 7 4
10 6 6 9 17
5 3 12 5 6
3 2 8 8 8
6 10 3 10 9
11 14 9 5 10
6 3 6 5 7
4 4 8 8 4

1) [lo pgaHHOM  BBHIOOPKE TMOCTPOMTH BAPUAIMOHHBIM  PSI, CTATUCTHYECKOE
WHTEpBaJIbHOE (WU AUCKpPETHOE) pacnpeaeneHue. M300pa3uth ero rpaguyecku.

2) Haiitu TOYeuHbIe OlCHKH (BBIOOPOUHYIO CPEIHIO, MOAY, MEAHaHy, JHUCIEPCHIO,
CpellHee KBaJApaTUYECKOE OTKIOHEHHE).

Bapuanr 2.
1. Jlansl 3HAYEHHUSI KUPHOCTH MOJIOKA B CYTOUYHOM Hajoe oT Kaxaod u3 50 Haymauy
oToOpaHHBIX KOPOB (%0):

3,77 3,80 3,63 3,65 4,06
3,75 4,07 3,85 3,83 3,48
3,62 3,69 3,87 3,83 3,70
3,75 3,66 3,65 3,87 3,78
3,89 3,95 3,83 3,80 3,83
3,65 3,71 3,93 3,72 3,75
3,91 3,70 3,89 3,86 3,61
3,53 4,11 3,52 3,88 3,68
3,85 3,65 3,69 3,63 3,91
3,82 3,40 3,87 3,54 3,86

1) [lo gaHHON BBIOOPKE IOCTPOMTH BapHALMOHHBIA  PSJ, CTATHCTHYCCKOEC
MHTEpBaJIbHOE (WM TUCKpPETHOE) pactpenenenue. M300pa3uts ero rpaduyuecku.

2) Haiitu To4yeuHble OLIEHKH (BBIOOPOYHYIO CPEIHION, MOIY, MEAHMAaHy, IMCIICPCHUIO,
cpeaHee KBaAPaTHUYECKOE OTKIOHEHUE).

Bapuanr 3.
1. Hanbl pe3ynbTaThl oOciemoBanuss S50 TOJOB KpPYyMHOTO pOTaTroro CKoOTa Io
ONpEeICJICHUIO YHCIIa Tapa3UuTOB HA KAaXKJOM dKUBOTHOM (IIT.):

15 9 15 14 8
13 14 12 7 13
11 10 12 11 12
15 12 11 11 10
17 16 12 10 14
10 12 19 16 12
12 20 12 14 9
16 12 9 10 11
7 8 16 16 18
14 13 13 10 16

1) [lo naHHOW BBIOOPKE TIOCTPOWTH BapUAIMOHHBIA  PSJl, CTATHCTHYECKOEC
HMHTEpBAJIbHOE (UM JUCKPETHOE) pactipeaeneHue. M300pa3uts ero rpaduyuecku.
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2) Haiitu TOYeuHbIC OIEHKH (BBIOOPOUYHYIO CPEIHIO, MOAY, MEIAHaHy, IUCIEPCHIO,
CpellHee KBaJApaTUYECKOE OTKIOHEHUE).

Bapuanr 4.
1. laHa niuHa BOJIOKOH XJionka (Mm):
24 36 38 64 28
61 36 30 28 30
48 31 50 40 41
36 28 45 29 31
39 33 30 41 30
41 28 39 33 36
29 32 53 49 46
36 43 36 37 55
38 26 29 36 36
35 27 47 48 43

1) [lo pgaHHOM  BBHIOOPKE IMOCTPOMTH BapHAIMOHHBIM  PSJl, CTATUCTHYCCKOE
WHTEpBaJIbHOE (WJIU AUCKpPETHOE) pacnpeaeneHue. M300pa3uth ero rpaguyecku.

2) Haiitu TOYeuHbIe OlCHKH (BBIOOPOUHYIO CPEIHIO, MOAY, MEAHaHy, IHUCIEPCHIO,
CpellHee KBaJApaTUYECKOE OTKIOHEHHE).

BapuaHnr 5.
1. JTaHO YKCIIO BCXO/IOB MIICHHUIIBI HA 1 KB.M. mOceBoB (IIT.);
264 271 206 226 261
260 291 239 279 241
240 236 252 261 230
248 272 227 228 247
195 225 246 216 231
270 196 276 226 275
205 256 275 245 271
251 295 238 266 253
234 235 217 272 260
263 211 243 219 259

1) [lo gaHHON BBIOOPKE IOCTPOMTH BapHALMOHHBIA  PSJ, CTATHCTHYCCKOEC
MHTEpBaJIbHOE (WM TUCKpPETHOE) pactpenenenue. M300pa3uts ero rpaduyuecku.

2) Haiitu To4yeuHble OLICHKH (BBIOOPOYHYIO CPEIHION, MOIY, MEAHMaHy, IMCIICPCHUIO,
cpeaHee KBaAPaTHUYECKOE OTKIOHEHUE).

Bapuanr 6.
1. [Jlanpl WHTEpBaJIBI BPEMEHU MEXAY MPUOBITUSIMU aBTOMAIIMH C 3EpPHOM Ha

XJICOONTPUEMHBIN TYHKT (MUH);

3,6 3,0 2,5 4,1 12,8
8,0 3,3 1,3 6,5 6,8
3,6 1,2 4,8 0,2 2,2
52 17,6 6,1 1,3 9,3
1,6 14,2 14,8 0,3 7,2
2,2 6,2 12,5 0,7 6,2
0,7 0,6 15,4 3,4 2,7
0,2 3,3 5,3 6,9 2,9
6,7 2,6 57 3,8 0,2
1,5 27,5 4,7 0,0 0,2

1) [lo naHHOW BBIOOPKE IOCTPOMTH BapPUAIMOHHBIA  PSJl, CTATHCTHYECKOEC
HMHTEpBAJIbHOE (UM JUCKPETHOE) pactipeaeneHue. M300pa3uts ero rpaduyuecku.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.

2) Haiitu TOYeuHbIC OIEHKH (BBIOOPOUYHYIO CPEIHIO, MOAY, MEIAHaHy, IHUCIEPCHIO,
CpellHee KBaJApaTUYECKOE OTKIOHEHUE).

Ilepedenn Tem cooluIeHuil, pedepaToB, J0KJIAI0B
JJIS1 CAMOCTOAITEJIbHOM Pad0THI CTYACHTOB

. Matpuusl. Buael matpun. JlencTBus Hax MaTpULIAMHU.

. MeTtoap! pelienuss MaTpUYHbIX YPaBHEHUM.

. Onpenenurenu. CoiicTBa onpeaenutencii. CriocoObl BEIUUCICHUSI ONPeIeTUTENCH.
. Pemenue cucrem nMHEWHBIX ypaBHeHn MeTotoM Kpamepa.

. Pemienue cucreM NMHEHHBIX YpPaBHEHUN C MOMOILBIO OOPAaTHONW MaTPHIIBL.

. . Pemienne cucrem JIMHENHBIX ypaBHEHUN MeToa0M ['aycca.

. lIpenen pyukuuu. Tunsl HeonpeaenéHHocTel. CocoObl UX PaCKPBITHSL.

. HenpepbIBHOCTH (hyHKLIMM B TOUKE.

HenpepbsIBHOCTH (DYHKITMU HA OTPE3KE.
Touku pa3psiBa QyHKIUH.
[IpousBoanas ¢pynkuuu. E€ reomeTpuueckuili 1 Gu3NUECKUil CMbICI.
[IpumeHeHne Npon3BOIHOM AJI UCCIAEAOBAHUS (PYHKIUU.
BriBos popMyiibl 171t mpuOIUKEHHBIX BRIYUCICHHM.
MeToabl BBIUUCIEHNS HEOTIPEACIEHHOTO NHTErPaa.
Metoz 3aMeHbI IEPEMEHHOM B HEONPEAETIEHHOM HHTETpalIe.
WNHTerpupoBaHue 1o 4acTsM B HEONIPEAETEHHOM UHTETpaJIE.
Brruncnenue miuomaei Gpuryp ucroib3ys onpeae€éHHbIN HHTETpal.
HecoOcTBeHHBINM HHTETpAI.
[TonsiTue KomIuiekcHOro uncia. Tpu popmbl 3aTUCH KOMIUIEKCHOTO YHCTIA.
I'eomerpuueckas unrepnperanus. JlencTBUsA HaJ KOMIUIEKCHBIMU YUCIIAMM.
OnpeneneHusi BEPOSITHOCTU COOBITHS.
dopmyIibl KOMOMHATOPHUKH.
Teopembl ClIOKEHUS U YMHOXEHHUS BEPOSITHOCTEH COOBITUM U UX CIICICTBHUS.
[ToBTOpHBIE HE3aBUCUMBIE UcTibITaHUs. CxeMa bepHyiu.
Crny4aiiHble BEJTUYUHBI.
Br10opouHbIit METO B MaTeMaTHIECKON CTATUCTHKE.
[TepBruuHast 00pabOTKa CTATUCTHYECKUX JaHHBIX.
TodeuHble U UHTEPBAIbHBIC OLICHKH.
Bomnpocsl k 3K3amMeHy

1. Matpuiiel. OCHOBHBIE NOHATHUS U onpeAeneHus. [leicTBus HaJL MaTpULIAMH.

2. Onpenenutenu. OCHOBHBIE MOHATUA W ompenencHus. CBONCTBA oOmpeenuTeNeH.
Brruuciienue onpenenurenen.

3. Cucrembl nuHEHHBIX ypaBHeHMA. OCHOBHBIC TOHSTHS W ONpeneieHus. Pemenne
CUCTEM JIMHEWHBIX YpaBHEHHU 1o ¢popmyrnam Kpamepa.

4. CucteMbl JTHHEHHBIX ypaBHeHUU. OCHOBHBIE MOHATUS U OmpejaeseHus. Permenue
CHCTEM JIMHEWHBIX YpaBHEHHU MeToaoM ["aycca.
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5. KommiekcHble 4ymcia u uX reomerpuyeckas uurepnperanus. dopmbl 3amucu
KOMILUIEKCHBIX yucen. ClIoKeHHne, BHIYUTaHUe, YMHOXKEHUE, JeJICHUE, BO3BEICHUE B
CTEINEHb, U3BJICYCHUE KOPHS.

6. Ilousatue npenena ¢pynkuuu. OCHOBHbIE TeOpeMbl O mnpeaenax (yHkuuu. [lonsTue
OECKOHEYHO MajblX W OECKOHEYHO OOoNbIIMX (PYHKIMH, MX cBoWcTBa. PackpbiTue
Heolpenesn€HHocTe. [IepBoiil 1 BTOpOU 3aMedaTeabHbIe IIPEIEIIb.

7. Tlonstue npenena pyukiuu. [I[puMenenune npujaena s ucciieoBaHus QyHKIIUH.

8. Ompenenenue  npousBoaHou.  IlpaBunma  muddepenuupoBanus.  Tabauna
MPOU3BOJHBIX AJEMEHTAapHbIX (PyHKuM. Tabnuua [POU3BOJHBIX  CIOXKHBIX
GyHKIUH.

9. Onpenenenne  npou3BoAHOW.  ['eomeTpuueckuid W (QU3IMYECKUH  CMBICTT
IPOU3BOJHOMN. YpaBHEHHE KacaTelbHOU K rpaduky pynkiuu. [IpaBuiio Jlonurans.

10. ludpdepenuuan dyukuu. ['eomerpuueckuii cmbicn auddepennuana. Dopmyna
JUTSL TpUOIKEHHBIX BhIuuciaeHui. Tabmuna quddepeHnuanos.

11.0Ompenenenue mpousBoAHON. [IpumMeHeHHME TPOM3ZBOAHON IS HCCIEIOBAHUS
byHKIUY.

12.TlepBooOpa3nass u  HeompeneiaEHHbI  uHTerpan.  OCHOBHBIE  CBOMCTBa
HeomnpeaenéHHOro nurerpana. Tabnuia narerpanoB. MeTo bl HHTETPUPOBAHUS.

13.OcHoBHBIE CBOICTBa HEONpeAeN€HHOro HHTerpana. Tabmuia umHTerpasoB. MeToj
Pa3IOKEHUS.

14.OcHoBHBIE CBOIMCTBA HEONPEACIEHHOTO MHTErpayia. Tabnuia uHTerpasioB. Merton
MHTErPUPOBAHUS 10 YACTSIM.

15.Merton 3aMeHBl MEPEMEHHOW WHTETPUPOBAHUS B HEOINPEIEIEHHOM HWHTErpaje.
Ta6numna qudepeHimanos.

16.1TonaTre ompeaenEHHOTO HMHTErpajla W €ro cBoWcTBa. METOJbl BBIUKCICHUS
OIPEAEIEHHOTO UHTETPAJIA.

17.1lonsiTue omnpenenéHHOTO UWHTErpala W ero cBoiictBa. Popmyna HeroToHa-
Jleitonuna. Berancnenue miomaay Iiockux Guryp.

18.Teopus BeposiTHOCTEH Kak pasfaen wmareMmatukd. Krmaccudukanus coObITHI.
Anrebpa coObrtrii. KomOunaropuka.

19.BepositHocTh cOOBITHS. Teopembl CIOXKEHUS U YMHOXeHUs. Dopmynbsl TOTHOMN
BeposATHOCTH U balieca.

20.IToBTOpHBIE HE3aBUCUMBIE UcTibITaHUsA. CxeMa bepHymu.

21. luckpeTHas ciry4aiiHasi BeTUYMHA U €€ pactpeieTICHusI.

22.3amaun MaTeMaTHIeCKON cTaTUCTHKU. Bribopka. CTtaTHcTHUECKOE pacHpe/ie/ICHHE.
UucnoBbie XapaKTepUCTHKHU.

23.Perpeccus U KOppeIsius.
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Kpurtepuu oneHku:

Onenka "ornuyno"("5") BeICTaBIsSETCA CTyAEHTAM ITyOOKO M MPOYHO YCBOUBIIHUM
[IPOrPaMMHBIN MaTepHUall.

Onenka "xopowo" ("4") BeICTaBIsI€TCA CTyAEHTaM, KOTOPbIE TOKa3bIBAIOT TBEPAbIC
3HaHUS IPOrpPaMMHOI0 MaTepHala, pelatoT 3a1a4yl IPOrpaMMHOI0 MaTepuaa.

Onenka "ynosnerBoputenbHo"("3") BeICTaBIsIETCS CTYI€HTaM, KOTOPbIE 3HAIOT
MaTtepuall, HO He YCBOWJIM JIeTajell, Ipy pelieH!H T0MyCKaloT HETOYHOCTH, PEIIAOT
TUIIOBBIE 33a4H.

Omuenka "He ynosineTBoputTeabHO" ("2") BRICTaBIsSETCSA CTYJ€HTaM, KOTOPhIE HE 3HAIOT
3HAYUTEIBHOW YaCTH MPOrPaMMHOTO MaTepuara.

CocraButenb E.J. depurnazosa

(moamuch)

« » 2026 .
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