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XUMHS OKpY)KAIOIIEeH Cpelibl, XMMHYECcKas SKCIIEPTU3a U IKOJIIOrHYecKasi 0e30MacHOCTb

Kpanuduxarus OakanaBp

dopma 00yueHust OuHast

OO011as Tpy10eMKOCTh 11 3ET

Yacos 1o yueOHOMY TUIaHy 396 Buppl koHTpONSt B cemecTpax:
B TOM YHCJIE: 3K3aMeHHI 2, 4
ayTUTOPHBIE 3aHATUS 224 3adersi 1, 3
caMocCTosITeNbHas pabora 78
4acoB Ha KOHTPOJIb 87,2

Pacrlpe)lenemle YacoB JUCHMIIVIMHBI IO CeMecTpaM

(<Kypc>.<g:§:§;§m aypocs) 1(L1) 2 (12) 3(2.1) 4(2.2) .
Henenn 17 2/6 16 18 1/6 16 4/6
Bun 3ansaruii VII PII VII PII vII PII v PII v PII

Jlexuuu 20 20 20 20 20 20 20 20 80 80
[MpakTnueckue 36 36 36 36 36 36 36 36 144 144
KoncynbTanmu (ams cryneHra) 1 1 1 1 1 1 1 1 4 4
Kontposnb camocTosTenbHO# paboTsl pu 0,15 10,15 025 10,25 (0,45 |0,15 (0,25 |0,25 |0,8 0,8
MIPOBE/ICHUN aTTECTAIIUH
KoHcynbranuu nepen 3Kx3aMeHoM 1 1 1 1 2 2
HUroro ayn. 56 56 56 56 56 56 56 56 224 224
KonrakrtHast pabora 57,15 | 57,15 | 58,25 | 58,25 | 57,15 | 57,15 | 58,25 | 58,25 | 230,8 | 230,8
Cam. pabora 6 6 15 15 42 42 15 15 78 78
Yacsl Ha KOHTPOITb 885 (885 |[34,75 34,75 (885 |885 |34,75|34,75|87,2 |87,.2
Hroro 72 72 108 108 108 108 108 108 396 396
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04.03.01 Xumus (mpuka3z Munobpaayku Poccuu ot 17.07.2017 1. Ne 671)
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IIporokon ot 09.03.2023 nporokon Ne 8
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Buzuposanue PII/] 1151 ucnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamMma nepecMoTpeHa, 00Cyxk/IeHa 1 0100peHa JuTs
ucnonaenus B 2024-2025 y4eOHOM rojy Ha 3acenanuu Kadenpbl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

Iporoxkon ot 11 ampenst 2024 . Ne 8
W.o. 3aB. kadenpoii bornanosa Pana AnexcanapoBHa




1. HEJIM U 3AJAYH OCBOEHU S JUCIUILIUHBI

11 l]eru: HO)II‘OTOBI/ITI) 06y‘-IaCMI)IX K BBIIIOJIHCHUIO HpO(l)eCCPIOHaJ'ILHOfI JACATCIIBHOCTH B 06nacmx, HCIIOJIBb3YIOIUX
MaATEMaTU4YCCKUEC 3HAHWA, U C(i)OpMI/IpOBaTI) MPAKTUYCCKUEC HABBIKN PCHICHUSA TCOPECTHUCCKUX U MPAKTUICCKUX 3a4a4;
BI)Ipa6OTaTI) YMCEHHUEC IIPOBOAUTH MaTeMaTHYECKUI aHaJIu3 MPUKIAAHbIX XUMHUYCCKUX 3a/1a4 U UCIIOJIb30BAaTh MJISI UX PCHICHUA
MAaTEMATUYCCKUE MECTO/IbI.

1.2| 3a0auu: C(l)OpMI/IpOBaTB OpeACTaBJICHUA O POJIM MATEMATUKHU U BO3MOKHOCTAX €€ MIPUMCHCHUS B XUMUU; HAYIHUTH
HaBbIKaM MAaTCMAaTHYCCKOIO MOACINPOBAHUA PA3JIMIHbIX XUMUYCCKUX MPOLCCCOB U HBHGHHﬁ; JaTb I/IHq)OpMaI_II/IIO (6]
(l)yH[[aMeHTaJ'H)HI)IX IIOHATHAX U MCTOJJaX MaTCMAaTHUKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOITL: |

2.1| Tpe6oBaHuS K MPeABAPUTEILHOI IIOATOTOBKE 00y4aIOIMIerocs:

2.1.1| Marematuka, u3uka Ha IpeIBIIYIIEM YPOBHE 00pa3OBaHHs

2.2 | AncuMnianHbl ¥ MPAKTHKH, 151 KOTOPBHIX 0CBOEHHE TAHHOM TUCIHUTIIINHBI (MOTYJIsT) HE0OX0TUMO KaK
npeauiecTByoniee:

2.2.1| ®usuka

2.2.2 | AHanuTtHueckass XUMUs

2.2.3 | Opranmdeckast XUMHS

2.2.4 | dusnyeckas XUMUS

2.2.5| KonnonaHas XxuMus

2.2.6 | Xumuueckast TEXHOIOTUS

2.2.7 | BeICOKOMOIEKYIISIPHBIEC COSTUHCHUS

2.2.8 | XuMudeckre OCHOBBI OMOTIOTHUECKHX MPOIIECCOB

2.2.9| Ctpoenue BeniecTsa

2.2.10 | Xumuuecknii cuaTE3

2.2.11 | Pagnoskomorus

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIATIINHEI
(MOJYJIST)

OIIK-4: CnocodeH IAHAPOBATH Pad0OTHI XHMHYECKOIl HATIPABJIEHHOCTH, 00padaThIBATh H MHTEPNPETHPOBATDH NMOJyYeHHbIE
pe3yJIbTaTHI ¢ HCIOIB30BAHHEM TEOPETHYECKHX 3HAHMIA M MPAKTHYECKHUX HABBIKOB PelIeHHs] MATeMaTHYeCKHX U
(u3nyeckux 3agayu

N/I-1.011K-4: [ToHuMaeT NPUHIMIIBI HAYYHOI'0 IIJIAHMPOBAHMS, AHAJIN32, 00PA00TKH U HHTEPIPETALIMHU Pe3y/IbTATOB
JefiITeJILHOCTH B 00JIaCTH XUMHUH

3HAET BUJBI IPOrPaMMHOT0 obecneyeHusi, Heo0XoauMoro st 3¢ eKTUBHOro permeHns XUMUYECKUX 3a7a4 U €0 BO3MOXKHOCTH;
YMEET UCIO0Nb30BaTh MAaTEMAaTUUECKYIO0 CUMBOJIMKY ISl BBIPAJKEHUS KOJTMYECTBEHHbBIX M KAUECTBEHHbBIX OTHOIIEHUH XMMUYECKUX
00BEKTOB; BJIaJIe€T OCHOBAMH MaTeMaTHIECKOI0 MOJIEUPOBAHMS MPUKIAHBIX XUMUYECKUX 3a/1a4;

HNJI-2.011K-4: IIpumeHsieT TeopeTHYECKUE 3HAHUS U MPAKTHYECKHE HABBIKH /ISl PEelIEHUsS] MATEMAaTHYECKUX U (PU3UYECKUX
3a/1a4 npu 00padoTKe M MHTEPIPETALMH NOJIYYeHHBIX Pe3yJIbTaTOB

3HAET METOMBI COOPa, CTATUCTUYECKOrO aHANN3a U 00pabOTKK HH(GOPMAIIMK; YMEET IPHUMEHATh METOIbl MATEMaTHIECKOT0 aHAIN3a U
MOJIEJIMPOBAHNUS, TEOPETUUECKOr0 U SKCIIEPUMEHTAIBHOIO UCCIIEI0BAaHU XMMUYECKUX 3a/1a4; BiIaJeeT HaBbIKaMU IPUMEHEHHU S
COBPEMEHHOI'0 MaTeMAaTHUYECKOr0 HMHCTPYMEHTAPU [yl PEIIeHUs €CTECTBEHHOHAYYHBIX 3a/1a4;

HN/-3.0I1K-4: Pemiaer MaTemaTu4ueckue u (pu3nyecKue 3a1a4M NpU IVIAHNPOBAHUY, 00pPadOTKe U HHTEPIPeTAIIUN
NOJIY4eHHBIX Pe3y/1bTaTOB

3HAET OCHOBHBIE COBPEMEHHBIE CUCTEMBI KOMITBIOTEPHOH MaTeMaTHKH, MX BO3MOXKHOCTH U CIIEIU(UKY; YMEET UCIIOIb30BaTh
BO3MOYKHOCTH MIEPCOHATBHOIO KOMITBIOTEPA JUTS PEILICHUs] XUMUYECKUX 33/1a4 MaTeMaTHIECKIMHU METOIaMH; BIIAJICET CIIOCO0aMHU
HAIJSAHOTO rpagMIecKoro MPeACTaBIeHUs PEe3YAbTATOB UCCIEOBAHMSI.




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI MOAYJIS)

Kon
3AHATUSA

HaumeHoBaHMe pa3/iesioB M TeM /BU]
3aHsATHS/

Cemectp /
Kvypc

Yacos

Komneren-
102074

JIntepatypa

Hnrte
PAKT.

IIpumeyanue

Pazpgeu 1. OcHOBBI a/1reOpbI U
AHATMTUYECKOI reoMeTpUHU

11

Maremarnka xak Hayka /JIex/

J1-1.0TIK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

1.2

Marpuns! 1 onpenenuten /Jlex/

/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

1.3

CucTeMbl TUHEITHBIX anreOpandecKux
ypaBHeHuit /JIex/

W/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

JI1.1
JI1.2J12.1

1.4

BekropHas anre6pa /JIex/

W/1-1.01IK-
4 UJI-
2.0TK-4
W/1-3.0TIK-
4

JI1.1
JI1.2J12.1

15

Merton koopauHat /Jlex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

1.6

[psimas Ha ruiockocty /JIex/

WJ1-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

J1.1
JI1.2J12.1

1.7

[InockocTs 1 npsiMast B
npoctpancTBe /Jlex/

WJ1-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

1.8

JIunum BTOporo nopsnaka /Jlex/

WJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

1.9

[pocreiimme nosepxuoctu /Jlex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

1.10

Komrmtekcusie uncia /Jlex/

VJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

111

DnemeHThI Teopun rpym /JIex/

VJ-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

112

Jluneitasie npocTpancTsa /Jlex/

WJI-1.01IK-
4 UJI-
2.01IK-4
WJ1-3.0T1K-
4

J1.1
JI1.2J12.1




1.13 Ornpenenureny U UX CBOKUCTBA. NJ-1.0IIK- JI1.1 TECT,
Brrancienne onpenenureneit /I1p/ 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
WJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
1.14 Marpuns! u orepanuy Hajx HuMH /T1p/ WJ1-1.0IIK- J1.1 TECT,
4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
1.15 OoOpaTHast MaTpHIIa. DIeMEHTAPHBIC WJI-1.0IIK- J1.1 TeCT,
npeoOpasoBanusi. Panr matpunel. Teopema 4 NI- JI1.2J12.1 Pa3HOYPOBHEBBI
Kponekepa-Kanemmu /Tlp/ 2.0IIK-4 € 3a/a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
1.16 Mertonp! pereHust CHCTEM JIMHEHHBIX NJ-1.0TIK- JI1.1 TECT,
anreOpanveckux ypaBHenuit /I1p/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
1.17 Bekropsl. JIunelinble onepanuu Haj WJI-1.0IIK- JI1.1 TECT,
BekTopami. [Ipoekius BekTopa Ha OCh. 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
Koopaunats! Bekropa /I1p/ 2.0IIK-4 € 3ajauy,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
1.18 Jlenenue oTpe3ka B JaHHOM OTHOLLIEHHUHU. na-1.0IK- J1.1 TECT,
CkansipHOE NMPOU3BE/ICHNE BEKTOPOB U €r0 4 NA- JI1.2J12.1 Pa3HOYPOBHEBBI
nipuioxenus /IIp/ 2.0IK-4 € 3a/1a4H,
nA-3.0IK- KOHTPOJIbHAs
4 pabora,
1.19 BekropHoe 1 cMelllaHHOE TIPOU3BEICHHUS Na-1.0I0K- JI1.1 TECT,
BEKTOPOB U X npuiioxenus /TIp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 pabora,
1.20 [psimas Ha rutockoctu /Tlp/ Na-1.0IK- JI1.1 TECT,
4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
121 JIunum BTOporo nopska /Tlp/ NI-1.0I1K- J1.1 TECT,
4 - JI1.2712.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
1.22 ITnockocts /Tp/ NI-1.0I1K- J1.1 TECT,
4 UJ- JI1.2J12.1 Pa3HOYPOBHEBEI
2.0IIK-4 € 3a/1a4H,
NA-3.011K- KOHTPOJIbHAS
4 pabora,
1.23 [psimas B mpoctpanctie. [Ipsmas u NI-1.0I1K- J1.1 TECT,
mockocTb /TIp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
1.24 [ToBepxHOCTH BTOpOTO MOpsiaKa. JIMHUH, NI-1.0I1K- JI1.1 TECT,
3a/IaHHbIe YPAaBHEHUSMH B MOJISIPHBIX 4 U1- JI1.2J12.1 Pa3HOYPOBHEBEI
KOOpIMHATAX U TapaMeTPpHYeCKUMHU 2.0IK-4 € 3a/a4n,
ypaBHenusimu /TIp/ NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
1.25 Komrutekcubie uncina, OCHOBHEIE TIOHATHS. H-1.0IIK- JI1.1 TECT,
I'eomerprueckoe n3o0pakeHne 4 NA- JI1.2J12.1 pPa3HOYPOBHEBBI
KOMIIIEKCHBIX unces. PopMbl 3anmcu 2.0IIK-4 € 3aJa4H,
KOMIDIEKCHBIX uncen /I1p/ na-3.0IK- KOHTPOJIbHAs
4 pabora,




1.26

JleicTBUS HAJl KOMIUIEKCHBIMHU
gucnamu /TIp/

/1-1.01IK-
4 UJI-
2.0IK-4
W1J1-3.0TIK-
4

J1.1
JI1.2J12.1

TecT,
Pa3HOYPOBHEBEI
€ 3a1a4y,
KOHTPOJIbHAS
pabora,

1.27

JluHeiiHbie anredpandeckue CHCTEMBbI 1
BEKTOPBI B IPUIOKEHUSIX K XUMHYECKIM
3amauam /Cp/

J1-1.0TIK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

JIOKJIaJ1/coo011e
HUE

Pa3nen 2. MaremMaTH4ecKuii aHAJIN3

2.1

Oynxumu 1 npenens /JIex/

/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

2.2

HenpepsiBHble (yHKIMN /JIek/

W/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

JI1.1
JI1.2J12.1

2.3

Ipoussoaubie u audpdepenipaip /JIex/

W/1-1.01IK-
4 UJI-
2.0TK-4
W/1-3.0TIK-
4

JI1.1
JI1.2J12.1

2.4

IpousBoausle u audepeHHaibl
BBICIINX NOPsIAKOB /JIex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

JI1.1
JI1.2J12.1

2.5

JlokanbHblii skcTpemMyM (yHkimu /JIex/

WJ1-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

J1.1
JI1.2J12.1

2.6

Heonpenenennsrii uarerpain /Jlex/

WJ1-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

2.7

Onpenenenubiii uaTerpan /Jlex/

WJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

2.8

Hecob6cTBennbie unterpast /Jlex/

VJ1-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

2.9

JuddepenpanbHOe HCUNCIICHHE
(GyHKIUI HECKOBKUX MepeMeHHbIX /JIek/

VJ1-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

2.10

DKcTpeMyM (YHKIIUHU IBYX
nepeMeHHbIX /JIek/

VJ-1.01IK-
4 NJT-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1




211 Psinpr /JTex/ NJ-1.0IIK- JI1.1
4 U- JI1.2J712.1
2.0I0K-4
WJ1-3.0I1K-
4
2.12 Crenennsle psns /JIex/ WJ1-1.0IIK- J1.1
4 U- JI1.2J712.1
2.0IIK-4
NJ1-3.0I1K-
4
2.13 Pser @ypre /Jlex/ WJI-1.0IIK- J1.1
4 U- JI1.2J12.1
2.0IIK-4
NJ1-3.0I1K-
4
2.14 @ynxumst. CriocoObI 3a1aHusT (QYHKIHH. WJI-1.0IIK- JI1.1 TecT,
OnemenTapubie Gpynakiun /T1p/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.15 Ipeneinsl nocnenoBaTeIbHOCTEH U WJI-1.0IIK- JI1.1 TecT,
¢bynkuuil. PackpbiTre npocteiimux 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
Heonpeaenennocreit /IIp/ 2.0IK-4 € 3a/1a4H,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
2.16 3ameuatenbHble npenenst /IIp/ na-1.0IK- J1.1 TECT,
4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJa4u,
nA-3.0IK- KOHTPOJIbHAs
4 pabora,
217 CpaBHeHHE OECKOHEYHO MaJIbIX ()yHKIUIA. Na-1.0I0K- JI1.1 TECT,
HenpepwiBaocts QyHk1wmii /T1p/ 4 1 - JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.18 [TpousBoaHAs, €€ TEOMETPUICCKHIA, NA-1.0I1K- JI1.1 TECT,
(UBNYECKUI U XUMHYECKHIA CMBICIT. 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
[IpaBuia u popmysist 2.0IK-4 € 3a/1a4H,
muddepentmponanus /TIp/ NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.19 Jlorapudmuyeckoe NI-1.0I1K- J1.1 TECT,
muddepenuponanue /TIp/ 4 - JI1.2712.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.20 [TpousBoaHbIe BBICIINX MOpsiakoB /T1p/ NI-1.0I1K- J1.1 TECT,
4 UJ- JI1.2J12.1 Pa3HOYPOBHEBEI
2.0IIK-4 € 3a/1a4H,
NA-3.011K- KOHTPOJIbHAS
4 pabora,
2.21 JuddepeHipansl nepBoro M BHICIIUX NI-1.0I1K- J1.1 TECT,
MOPSIIKOB M uX npuitoxkenwus /T1p/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
2.22 Teopemsl o cpennem. [IpaBuio Jlonurans- NI-1.0I1K- JI1.1 TECT,
Bepuymnu /TIp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
2.23 HUccnenoanue nopeaeHus GyHKIUN U UX NI-1.0I1K- J1.1 TECT,
rpacuxos /TIp/ 4 U1- JI1.2J12.1 Pa3HOYPOBHEBHI
2.0IIK-4 € 3a/1a4H,
na-3.0IK- KOHTPOJbHAs
4 pabora,




2.24 CxeMa MOJTHOTO HCCIIEeXOBAaHUS (DYHKIUH 1 WJ1-1.0IIK- J1.1 TeCT,
noctpoenue ee rpaduka /TIp/ 4 NA- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
WJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.25 INpaxTtideckue 3aqa4an Ha sKkcTpemyM /TIp/ WJ1-1.0IIK- J1.1 TeCT,
4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.26 Junddepentman IHHBL TyTH 1 KPUBH3HA WJI-1.0IIK- J1.1 TeCT,
wtockoi HuH /I1p/ 4 U1- JI1.2J12.1 Pa3sHOYPOBHEBbI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.27 IlepBooGpa3Hast pyHKLIUH U WJI-1.0IIK- JI1.1 TecT,
HEOINpEAETICHHBIN HHTETPAIL. 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
HenocpencrBeHHOEe HHTEPUPOBAHUE 2.0IIK-4 € 3a/1a4H,
bynxiwit /Tp/ NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.28 WurerpupoBaHue 3aMeHOI NepeMeHHON WJI-1.0IIK- JI1.1 TecT,
(moncranoBkoii). MHTEerpupoBanue 1no 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
yactsim /IIp/ 2.0IIK-4 € 3ajauy,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
2.29 WurerpupoBanue GyHKLIUIH, conepKaLIuX na-1.0IK- JI1.1 TecT,
KBaJpaTHBIN TpexwieH. laTerpuposanue 4 NA- JI1.2J12.1 Pa3HOYPOBHEBBI
panuoHanbHbIX GyHKIMH /Tp/ 2.0IIK-4 € 3a/1a4H,
nA-3.0IK- KOHTPOJIbHAs
4 pabora,
2.30 WHTerpupoBaHne HEKOTOPHIX Na-1.0I0K- JI1.1 TECT,
HppanroHaibHbIX QyHKIMHA. [TogcTaHOBKH 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
Oiinepa u Yeobbiesa /T1p/ 2.0IK-4 € 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 pabora,
231 WHTerpupoBaHre TPUrOHOMETPUYECKUX Na-1.0IK- JI1.1 TECT,
BoIpakenuii /T1p/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.32 [ToHsATHE ONPENEIEHHOrO HHTETpaa. NI-1.0I1K- J1.1 TECT,
Brruncnenne onpeneneHHbIX HHTETPAIOB. 4 - JI1.2J12.1 Pa3HOYPOBHEBBI
®opmyna Hetorona-Jleitonuna /TIp/ 2.0IK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.33 Hecob6ctBennbie unterpans: /IIp/ NI-1.0I1K- J1.1 TECT,
4 UJ- JI1.2J12.1 Pa3HOYPOBHEBEI
2.0IIK-4 € 3a/1a4H,
NA-3.011K- KOHTPOJIbHAS
4 pabora,
2.34 [TpunoxxeHue onpeaeieHHBIX HHTErPaioB NI-1.0I1K- J1.1 TECT,
K 3as1auam reomerpuu /I1p/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
2.35 [TpunoxeHue onpeneicHHBIX HHTErPaioB NI-1.0I1K- JI1.1 TECT,
K PELICHUIO (PU3UUCCKUX M XUMUUECKUX 4 U1- JI1.2J12.1 Pa3HOYPOBHEBEI
3amau /T1p/ 2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
2.36 [oHsTHE (HYHKIINU HECKOIBKUX NI-1.0I1K- J1.1 TECT,
nepeMeHHBIX. [Ipenen GyHKIMH B TOUKeE. 4 NA- JI1.2J12.1 pPa3HOYPOBHEBBI
HenpepsIBHOCTH (QyHKIIMH B TOUKE U HA 2.0IIK-4 € 3ajauy,
MHOXecTBe. HacTHble mponsBoxusie /I1p/ na-3.0IK- KOHTPOJIbHAs
4 pabora,




2.37 Ionasrit nudepeHma. 2 WJ1-1.0IIK- J1.1 TeCT,
JuddepertmpoBanne CI0KHBIX U 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
HesBHBIX QyHKImit /Tp/ 2.0IIK-4 € 3a/1a4H,

WJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,

2.38 YacTHble IPOM3BOAHBIE BBICIINX 2 WJ1-1.0IIK- J1.1 TeCT,
nopsaxos. KacarenbHas III0CKOCTb U 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
HOpMaJb K oBepxHocTHU. [IponsBonnas mo 2.0IIK-4 € 3aJ1a4y,
Hanpasienuio. ['paguent /Ilp/ NJ1-3.0I1K- KOHTPOJIbHAs

4 pabora,
2.39 OKcTpeMyM (QYHKIUH IBYX 2 WJI-1.0IIK- J1.1 TeCT,
nepeMeHHbIX /I1p/ 4 NI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.40 UYucnossle psiibl. [Ipu3Haky cXoaUMOCTH 2 WJI-1.0IIK- JI1.1 TecT,
YHUCIOBBIX psinoB /TIp/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.41 OyHKIIMOHAJILHBIE U CTEIICHHBIC 2 NJ-1.0TIK- JI1.1 TECT,
pstmet /TIp/ 4 U1- JI1.2J12.1 Pa3sHOYPOBHEBbI
2.0IIK-4 € 3aJauu,
na-3.0IK- KOHTPOJIbHAs
4 pabora,

2.42 Dopmynsl 1 paasl Telnopa u MakiiopeHa. 2 na-1.0IK- JI1.1 TecT,
Paznoxenne QyHKIMU B CTENICHHBIC 4 NA- JI1.2J12.1 Pa3HOYPOBHEBBI
psinet /IIp/ 2.0IIK-4 € 3a/1a4H,

nA-3.0IK- KOHTPOJIbHAs
4 pabora,
243 CreneHHbIE PS/IbI B TPUOIMKEHHBIX 2 Na-1.0I0K- JI1.1 TECT,
Bbruucnenusx /Ip/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 pabora,
244 Psansr @ypoe /Tp/ 2 Na-1.0IK- JI1.1 TECT,
4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
245 Teopus npenenoB B MPUIOKEHUSIX K 3 NI-1.0I1K- J1.1 JIOKJIaJ1/coo0drie
XUMHU4ecKuM 3aaadam /Cp/ 4 - JI1.2712.1 HUE
2.0IIK-4
na-3.0I0K-
4

2.46 JuddepenpanbHOe HCUNCIICHHE 7 NI-1.0I1K- J1.1 JIOKJIa 1/coo01ie
(GyHKIUI OTHOM TIEpeMEHHOM B 4 UJ- JI1.2J12.1 HUE
MIPUIOXKEHUSX K XUMHUECKHM 2.0IK-4
3anmavam /Cp/ NI-3.0I1K-

4

247 WurerpanbHoe ucuuciaeHue GyHKmi 8 NI-1.0I1K- J1.1 JIOKJIa 1/coo01ie
OJIHOM MEPEMEHHOH B MPUIOKEHUIX K 4 UJ- JI1.2J12.1 HUE
XUMHU4ecKuM 3aaadam /Cp/ 2.0IK-4

na-3.0I0K-
4

2.48 JuddepenipanbHOe HCUNCIICHHE 12 Wa-1.0IIK- JI1.1 JI0KJI1a1/coo0l1e
(yHKIIUI HECKOJIBKUX TIEPEMEHHBIX B 4 U1- JI1.2J12.1 HUE
MIPUIIOKEHUSIX K XUMHUECKHM 2.0IK-4
3anmauam /Cp/ NI-3.0I1K-

4

2.49 Psinpl B IPUITOKEHUSAX K XHMHUUCCKHM 10 H-1.0IIK- JI1.1 JI0KJ1a1/coo0l1e

3agauam /Cp/ 4 U1- JI1.2J12.1 HHE
2.0I0K-4
na-3.0I0K-

4




Paznen 3. KoncyabTanuu

3.1

Koncynpramus no aucruiinae /Konc/

J1-1.0TIK-

2.0TIK-4
WJ1-3.01IK-

J1.1
JI1.2J12.1

Pazpgeu 4. IIpome:xyTouHast aTTecTalust
(3x3aMeH)

4.1

IMoaroToBka K sk3amMeHy /JK3aMeH/

34,75

/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

4.2

Kontpons CP /KCPATT/

0,25

/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

4.3

KonrtakTHas pabota /KoHcOK/

W/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

JI1.1
JI1.2J12.1

Pazpgen 5. Koncyabranuu

5.1

Koncynpranus no aucuuminne /Kounc/

WJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-

JI1.1
JI1.2J12.1

Pazpgen 6. Ilpome:kyTounasi arrecTanusi
(3auér)

6.1

Ioarororka k 3auéry /3auér/

8,85

J1.1
JI1.2J12.1

6.2

KonrakrtHas padora /KCPATT/

0,15

J1.1
JI1.2J12.1

Pazpen 7. InddepenumanbHbie
YPaBHeHMsI

7.1

OO6bikHOBeHHbIE M depeHnanbHbIe
ypaBHeHus /JIex/

J1.1
JI1.2J12.1

7.2

HuddepeHpanbHpie ypaBHEHUS! BTOPOTO
nopsinka /JIex/

J1.1
JI1.2J12.1

7.3

Cucremsl audepeHInamTbHbIX
ypaBHeHui /JIex/

J1.1
JI1.2J12.1

7.4

OcHogHnble noasaTus. Auddepenimansapie
ypaBHEHHsI IEPBOro mopsiaka. Merox
n3okiuH /Ip/

J1.1
JI1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1auH,
KOHTPOJIbHAS
pabora,




7.5 JuddepertmansHble ypaBHEHUS C 2 WJ1-1.0IIK- J1.1 TeCT,
Ppa3aeNsIOIUMHUCS IEPEMEHHBIMU. 4 NA- JI1.2J12.1 Pa3HOYPOBHEBBI
OpnaoponHble ypaBHeHus /[1p/ 2.0IIK-4 € 3aJa4y,

WJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,

7.6 JInnetinsie muddepeHnnansHbIe 2 WJ1-1.0IIK- J1.1 TeCT,
YpaBHEHHMs IIEPBOTO MOPAAKa. Y PaBHEHHE 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
Bepuysmmu /Ip/ 2.0TIK-4 € 3a1a4y,

NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
1.7 YpaBHeHUS B NOMHEIX Auddepermanax. 2 WJI-1.0IIK- J1.1 TeCT,
VYpasuenus Jlarpamxka u Knepo /Ilp/ 4 U- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,

7.8 JuddepennyanbHble ypaBHEHUS BBICIINX 2 WJI-1.0IIK- JI1.1 TECT,
TIOPSIZIKOB, TOIMMYCKAIOIINE MTOHKEHNE 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
nopsizka /T1p/ 2.0IIK-4 € 3ajauy,

NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,

79 Jluneitnbie nuddepeHunansHbe 2 na-1.0I1K- JI1.1 TECT,
YpaBHEHUS BTOPOTO U BBICIIUX 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
nopsiaxos /I1p/ 2.0IIK-4 € 3ajauy,

na-3.0IK- KOHTPOJIbHAs
4 pabora,
7.10 XuUMHYecKHe 3a/1a4u, MPUBOIAIINE K 2 NI-1.0I1K- JI1.1 TECT,
i depenanbabM ypaBHeHusM /Tp/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJa4u,
nA-3.0IK- KOHTPOJIbHAs
4 pabora,
7.11 Cucremsl uddepeHIanbHbIX 2 Na-1.0I0K- JI1.1 TECT,
ypaBHenuii /IIp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 pabora,
7.12 XuMHUYECKHe 3aa4H, TPUBOJIAIINE K 2 NA-1.0I1K- JI1.1 TECT,
cucremam auddepeHranbHpIX 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
ypaBHenuii /IIp/ 2.0IK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
7.13 OO6bikHOBeHHbIE A depeHanpHbie 20 NI-1.0I1K- J1.1 JIOKJIaJ1/coo0drie
YpaBHEHUS B IPUIOKEHHUIX K 4 - JI1.2J12.1 HUe
XUMHU4ecKuM 3aaadam /Cp/ 2.0IK-4
na-3.0I0K-
4
Pazpnen 8. KoncyabTanuu
8.1 Koncynbranus no mucuuruinae /Konc/ 1 NI-1.0I1K- J1.1
4 Ua- JI1.2J12.1
2.0IIK-4
na-3.0I0K-
4
Paznen 9. Ilpome:kyTounas arrecTanusi
(3a4éT)
9.1 IMoarororka k 3auéry /3auét/ 8,85 | MJ-1.0IIK- JI1.1
4 Ua- JI1.2712.1
2.0IIK-4
na-3.0I0K-
4
9.2 KonrakrtHas padora /KCPATT/ 0,15 | UO-1.0IIK- JI1.1
4 Ua- JI1.2J12.1
2.0I0K-4
na-3.0I0K-
4

Pasnen 10. Teopusi BeposiTHOCTE#i 1
MaTeMaTH4YecKasi CTATHCTHKA




10.1

OCHOBBI TeopHH BeposiTHOCTeH /JIex/

/1-1.01IK-
4 UJI-
2.0IK-4
W1J1-3.0TIK-
4

J1.1
JI1.2J12.1

10.2

Curydaitasle BenanHEI /JIex/

J1-1.0TIK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

10.3

YuciioBbie XapaKTEPUCTHKU CITyIaiHBIX
pennunH /Jlex/

/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

J1.1
JI1.2J12.1

10.4

OcHoBHBIe pacnipeneneHus /JIex/

W/1-1.01IK-
4 UJI-
2.0TK-4
1J1-3.0TIK-
4

JI1.1
JI1.2J12.1

10.5

3aKoH OO0JIBLINX YHCEN, IPEIe/IbHbIE
Teopemsl /JIex/

W/1-1.01IK-
4 UJI-
2.0TK-4
W/1-3.0TIK-
4

JI1.1
JI1.2J12.1

10.6

DIIeMEHTHI MATEMATHYECKOMN
craTucTuky /J1ex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

10.7

Cratucrrueckoe orncHuBanue /Jlex/

WJ-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.01IK-
4

J1.1
JI1.2J12.1

10.8

CraTucTryeckas npoBepKa
CTaTHCTUYECKUX TUnoTe3 /JIex/

WJ-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

10.9

DJIeMEHTBI PErPeCCHOHHOTO U
KOpPEJISLMOHHOr0 aHanu3a /Jlex/

WJI-1.01IK-
4 UJI-
2.0TK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

10.10

Hekoropsie NOHSATHS KOMOWHATOPHKH.
CoObiTus 1 ux BepostHocTH /TIp/

VJ1-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

TeCT,
Pa3HOYPOBHEBBI
¢ 3a1a4u,
KOHTPOJIbHASI
pabora,

10.11

CnydaiiHbie cOOBITHS B (pU3HKE, XMMUH,
ouonoruu /T1p/

VJ1-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

TecT,
Pa3HOYPOBHEBBI
¢ 3a1a4u,
KOHTPOJIbHASI
pabora,

10.12

OCHOBHBIE aKCHOMBI TEOPUH
BeposTHOCTel. HemocpencTeennoe
BBIYHCIICHHE BeposTHOCTEH coObIThii /T1p/

VJ-1.01IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

J1.1
JI1.2J12.1

TeCT,
Pa3HOYPOBHEBBI
¢ 3a1a4u,
KOHTPOJIbHASI
pabora,

10.13

TeopeMbI CTOKEHUS B YMHOXEHHS
BEPOATHOCTEH. Y CIIOBHAS
BeposTHOCTS /IIp/

WJI-1.011K-
4 UJI-
2.0TK-4
WJ1-3.0T1K-
4

J1.1
JI1.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3a/1auH,
KOHTPOJIbHAS
pabora,




10.14 DOpMyIIbI IOIIHOW BEPOATHOCTH U WJ1-1.0IIK- J1.1 TeCT,
Baiteca /I1p/ 4 U1- JI1.2J12.1 Pa3HOYPOBHEBbI
2.0IIK-4 € 3a/1a4u,
WJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
10.15 ®opmyna beprymn. JlokaneHas n WJ1-1.0IIK- J1.1 TECT,
HHTErpalibHasi TeopeMbl MyaBpa- 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
Jlamnaca /Tlp/ 2.0IIK-4 ¢ 3a1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
10.16 Curydaitaple BenauHbL. OOIINE 3aKOHBI WJI-1.0IIK- J1.1 TeCT,
pachpeneneHus cydaiHbix BeaundauH /TIp/ 4 NI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
10.17 UucnoBble XapaKTEPUCTUKHU CIIy4aiHbIX WJI-1.0IIK- JI1.1 TECT,
BemmanH /T1p/ 4 U1- JI1.2J12.1 Pa3sHOYPOBHEBbI
2.0IIK-4 € 3a/1a4u,
NJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
10.18 OCHOBHBIE 3aKOHBI PaclpeeIeHUs WJI-1.0IIK- JI1.1 TECT,
ciydaiHbIx BenuauH /Tp/ 4 N1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJauu,
na-3.0IK- KOHTPOJIbHAs
4 pabora,
10.19 CucreMsl ciry4aifHbIX BEIUYUH U UX na-1.0IK- J1.1 TECT,
ymcioBble Xapakrepuctuku /TIp/ 4 NA- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJa4u,
nA-3.0IK- KOHTPOJIbHAs
4 pabora,
10.20 Br10opka. DMIupruveckre 3aKOHbI Na-1.0I0K- JI1.1 TECT,
pacnpenenenus /TIp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.21 UucnoBble XapaKTEPUCTUKU Na-1.0IK- JI1.1 TECT,
cratucTudeckoro pacrpeneneHus /Tlp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.22 OlLieHKa YHCIIOBBIX XapaKTePUCTUK. MeToz NI-1.0I1K- J1.1 TECT,
MomeHTOoB /IIp/ 4 - JI1.2712.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NI-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.23 CraTtuctryeckas nposepka runores /IIp/ NI-1.0I1K- J1.1 TECT,
4 UJ- JI1.2J12.1 Pa3HOYPOBHEBEI
2.0IIK-4 € 3a/1a4H,
NA-3.011K- KOHTPOJIbHAS
4 pabora,
10.24 MeTton HaMMEHBIITUX KBAAPATOB. NI-1.0I1K- J1.1 TECT,
Koppensumonnas cBszb /IIp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
10.25 Knaccugukanus MeTo10B aHaJIN3a NI-1.0I1K- JI1.1 TECT,
MHOTOMEPHBIX AaHHbIX /TTp/ 4 UI- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4H,
NA-3.01K- KOHTPOJIbHAS
4 pabora,
10.26 Perpeccuonnblii ananus. JlucnepcuoHHBIN NI-1.0I1K- J1.1 TECT,
ananms /T1p/ 4 Ua- JI1.2712.1 Pa3HOYPOBHEBHI
2.0IIK-4 € 3a/1a4H,
na-3.0IK- KOHTPOJbHAs
4 pabora,




10.27 Knacrepuslii ananu3. @akTOpHbLI aHAIH3. 4 2 WJ1-1.0IIK- J1.1 0 TeCT,
JuckpuMmuHaHTHEIA aHamm3 /I1p/ 4 U1- JI1.2J12.1 Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
WJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,

10.28 CTOXaCTHUECKHE MOJCITH XUMUICCKUX 4 15 NJI-1.0I1K- JI1.1 0 JIOKJIaJ1/co001IIe
mporieccoB U siBieHui /Cp/ 4 NA- JI1.2J12.1 HUE
2.0TIK-4
WJ-3.0I1K-
4

Paznen 11. IIpome:xyTouHast aTTecTALMs
(3x3aMeH)

11.1 IMoxroroska k sk3amMeHy /OK3aMeH/ 4 34,75 | UJ-1.0I1K- J1.1 0
4 UJI- J11.2J12.1
2.0TIK-4
NA-3.0I1K-
4

11.2 Kontpons CP /KCPATT/ 4 0,25 | MAO-1.0IIK- J1.1 0
4 WJT- J1.2712.1
2.0IIK-4
NJ-3.0I1K-
4

11.3 KonraxtHas pabora /KoHcOK/ 4 1 na-1.0IK- JI1.1 0
4 UJI- J11.2J12.1
2.0TIK-4
WJ-3.0I1K-
4

Pazpges 12. KoncyabTanuu

12.1 Koncynpranus no aucuuminne /Kounc/ 4 1 na-1.0IK- J1.1 0
4 - JI1.2J12.1
2.0TIK-4
nJ-3.0IIK-
4

5. ®OHJ] OLEHOYHBIX CPEJCTB

5.1. IosicHuTEILHASI 3aIIMCKA

1. Haznauenue ¢oHza o1leHOUHBIX cpecTB. OLEeHOYHbIE CPECTBA NMPEIHA3HAUCHBI TSI KOHTPOJIS U OLICHKU 00pa30BaTeNIbHBIX
JOCTHXKEHUH 00y4YarolIMXcsi, OCBOUBIIMX IIPOrpaMMy YUE€OHOH TUCIUILTNHBI «MaTemMaTuKa.

2. ®oHJ OLEHOYHBIX CPEACTB BKIIOUACT KOHTPOJIBHbIE MaTepHabl Il MPOBEACHHS TEKYILLIET0 KOHTPOIIS B hOPME KOITOKBUYMOB,
Pa3HOYPOBHEBBIX 3a/laHU, TECTOBBIX 3a/laHUi, KOHTPOJIBHBIX Pa0OT, TEM I COOOLIEHHH, TOKIAaJ0B U BOIPOCOB K IK3aMEHaM U
3a4yeTaM.

5.2. OueHouyHble cpeACTBA AJIs TEKYLIEero KOHTPOJIS

O1ueHOYHBIE CPEACTBA JUIS TEKYIIETO KOHTpOIs mpuBeneHs! B [Ipunoskenun Nel.

5.3. Tembl nUCHLMEHHBIX PadoT (3cce, pedrepaThbl, KypcoBble padoThI U 1P.)

TeMsI JOKIIaA0B U COOOIIEHMIA

. 3aaun 0 MPUTOTOBJIEHUH CIOKHBIX CMeCeH. 3a1aun SKOJIOTHYECKON O€30IacHOCTH.

. 3amaun 0 KPUCTAIUTHYECKOHN peIIeTKe.

. I'pynmna cummerpun Mmosekys Gopmainbaernia, aMMHuaKa.

. PactBOpEI, 00pa3oBaHHBIEC TBYMS MOSIPHBIMU KOMITOHEHTAMH.

. JIuneitHbIE IPOCTPAHCTBA ATOMHBIX U MOJEKYIISIPHBIX COCTABIISIOMNX (TIOCTPOSHHE ATOMHON MAaTPHIIHI).
. CKOpOCTb XMMHUYECKOH peaknnu. PaqnoakTHBHBIN pacma.

. YpaBHeHHE MaTepHaIbHOrO OalaHca.

. 3amavya 0 MaKCIMaJIbHOW KOHIICHTPAIIUH ITPOMEKYTOUYHOTO BEIIECTBA B CIydae IBYXCTaIUITHON M aBTOKATATHTHIECKON
peaxmuu.

9. MaremaTH4YeCcKOe OMMCAaHUE MPOIEcca MePEr OHKH.

10. Omicanwne mporecca MmociaeI0BaTEeNbHON YKCTPAKITHH.

11. Onpenenenue KOHCTAHTHI CKOPOCTH PEaKIHH.

12. Onncanue necopOIMOHHBIX MTPOLIECCOB.

13. Kunerndeckne ypaBHEHHS.

14. YpaBHeHUs TBIKCHUS UACATBHOMN KUIKOCTH.

15. 3agaum o 3arpsI3HEHUN OKPY’KAIOIIEH CPeIbl.
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16. Pacuer sHepreTHYecKnX ypoBHEH W BOJTHOBBIX (DYHKIIMI YaCTHIIBL.

17. MaTemaTu4eckue MOJIENN CIy4ailHbIX IPOLIECCOB B MPAKTUKE XUMUUECKUX HKCIEPUMEHTOB U B IOCTPOECHUH
9KOJIOTHUECKUX IIPOEKTOB.

18. 3amaun o cpeaHeM coaepyKaHUM IPUMECH U OTKJIOHEHHAX OT HErO B BEILLIECTBE.

19. 3agaya o pacnpeneaeHur NpUMecH B poOax. BeposTHOCTHAS MOJeNTb KHHETHUKH TT€pEMENTHBAHMS.

20. 3amaum 0 BEIOpPAKOBKE PE3yIbTaTOB XMMHUYECKOT0 aHAN3a.

21. 3amaya 06 onpeeneHny THAPATHOTO YHCIIa TIPH IKCTPAKIMN KapOOHOBOH KHCIIOTHI.

22. Maremartunueckasi 00paboTKa pe3ysIbTaToB HaOJIIOAEHHH C TOMOIIBIO0 COBPEMEHHBIX KOMITBIOTEPHBIX MTPOTPaMM.

Kputepun onieHku:

«OTIUYHOY, TIOBBIIIEHHBIH YPOBEHb: CUCTEMHOCTh, 00CTOSTENILHOCTh U TIIyOMHA W3J1araeMoro MaTeprasa; 3HaKOMCTBO C
Hay4YHOH M HAYYHO-TIOMYJISIPHOM JINTEpaTypOH, pEeKOMEHIOBAaHHOMU K JIOKJIaly Ipero/iaBaresieM; micbMeHHas gopma qoknazaa (ot
PYKH); CIIOCOOHOCTH BOCIIPOU3BECTH OCHOBHBIE TE3HCHI JIOKIIa/1a 0€3 IIOMOIIHM KOHCIIEKTa; CIOCOOHOCTH OBICTPO M Pa3BEPHYTO
OTBEYaTh Ha BONPOCHI MPENOAaBATENS U ayIUTOPHH; CIIOCOOHOCTD JOKIJIQAYNKa PUBIICYb BHUIMAHUE ayJUTOPUH.

«XO0po1110», TOPOrOBbI YPOBEHB: pa3BEpHYTOCTh M INTyOWHA M3JIaraeMoro B JJOKJIajie MaTepuaa; 3HAKOMCTBO C OCHOBHOM
Hay4HOH JIUTEpaTYpOH K JIOKJIaly; NHChbMEHHast (hopMa J0KIIaaa; Py BBICTYIUIEHUH YacToe oOpalieHne K TEKCTY JOKIaa;
HEKOTOpBIE 3aTPYAHEHHUS TIPH OTBETE Ha BOIPOCHI (HECTIOCOOHOCTh OTBETUTH Ha PsIJl BOIPOCOB U3 ayJUTOPHH).

«Y IOBJIETBOPHUTEIILHOY, TIOPOTOBBIN YPOBEHb: MPAaBUIILHOCTh OCHOBHBIX TTOJIOKEHUH JOKIa/a; HaJlMyie HeAoCcTaTKa
nH(opManuK B JOKIIAJE 110 UEJIOMY PSAY MPpoOiIeM; UCTIONb30BaHUE IS TIOrOTOBKH JIOKJIa1a UCKIIFOUUTENEHO YIeOHOM
JIUTEPATYphl; HECIIOCOOHOCTH OTBETHTH HA HECJIOXHBIE BOIPOCH! M3 ayJJUTOPHHU M MPENOIaBaTENs; HEyMEHHE BOCIIPON3BECTH
OCHOBHBIE MTOJIOKEHHS OKJIala 6€3 MUChbMEHHOTO KOHCIIEKTa.

«HeynoBnerBoputensHO», ypOBeHb HE ChOPMHUPOBAH: MOATOTOBKA JIOKJIa/a B IEYaTHOM BUJIE C TIPUBIICYEHUEM HEN3BECTHOI'O
UH(OPMALIMOHHOTO0 UCTOYHUKA; TIOBEPXHOCTHBIN, HEYIIOPSI0UEHHBIN, OECCUCTEMHBIN XapakTep nHpopMaluK B JOKIIAJE; TPH
YTEHUH AOKJIaJa IMOCTOSAHHOE NCIIOJIb30BAHNUE TEKCTA; BBICTYIIJICHUE C6I/IB'—II/IBOC, C JOJIr'MMH Iay3aMHi, MOHOTOHHOE; ITIOJTHOE
OTCYTCTBHE€ BHUMAHUA K JOKJIAAy ayAUTOPUHU.

5.4. OneHo4nble cpeacTBA AJIs1 MPOMEKYTOYHON aTTecTANA

Bonpocs! k 3auety (1 cemectp)

1. KommyiekcHbIe yucia 1 onepaliy HaJ HUMH (CIOKeHHe, BRIYUTaHUe, YMHOXKEHHE, JeJICHUE, BO3BEACHUE B CTEIICHb,
U3BJICYEHHUE KOPHSI).

. Onpenenurenu BTOPOro U TpeThero nopsiaxa. CBoHCTBa onpenenuTeneit N-ro nopsaxa.

. Pemmenue cucreM NUHEHHBIX ypaBHEHUH ¢ UCIIONB30BaHUEM omnpenenuTenei (mpasuno Kpamepa).

. Matpuip!l ¥ onepauuy HaJl HUMH (CJIOKEHHE, YMHOXKEHUE Ha MTOCTOSIHHYIO, YMHOKEHHE MaTPULIbI HA MAaTPHILY).
. O6parHas MaTpuIa.

. Pemienue cucrem JIMHENHBIX yPaBHEHUM C UCIIOJIb30BAHUEM MAaTPHILL.

. Meron 'aycca pelieHust CUCTEM JIMHEMHBIX YPaBHEHUH.

. IlonsiTe BEKTOpa B IPOCTPAHCTBE, JIMHEMHBIE Ollepaliii HaJl BEKTOPaMU U UX CBOKCTBA.

. Pasnoxxenune Bexropa 1o 6azucy. KoopanHaTsl BekTopa U €ro AIMHAa.

10. CxasipHOE IPOU3BEICHUE IBYX BEKTOPOB U €0 CBONCTBA.

11. BexTopHO€E pOH3BEICHUE IBYX BEKTOPOB H €r0 CBOIMCTBA.

12. CmemaHHOE IIPOU3BEACHUE TPEX BEKTOPOB U €TI0 CBOKMCTBA.

13. IlpssmoyromnpHas (AekapToBa) CUCTEMa KOOPAMHAT Ha IUIOCKOCTH M B MIPOCTPaHCTBE. PaccTosHre MeXay IByMS TOUYKaMU.
Jlenenue oTpe3ka B JaHHOM OTHOLICHUH.

14. TIpeobpa3oBaHKe MPSIMOYTOJIBHBIX KOOPIUHAT (IIapalUIeNIbHbII EPEeHOC OCeii, TIOBOPOT OCEi KOOpAHHAT).
15. YpaBHeHue THHUHN Ha IUIOCKOCTH B IEKAPTOBOI U MOISIPHON CHCTEMaX KOOPHHAT

16. Ilpsimast THHAA HA IDIOCKOCTH:

a) ypaBHEHHE MPSIMOH C YTIIOBBIM KO3(PPHUIIEHTOM;

0) obmiee ypaBHEHHE MIPSIMOIA;

B) ypaBHEHHE IIPSIMOM, IPOXOIAIICH Yepe3 /IBe 3aJaHHbIC TOUKH;

T') YTOJI MEXy ABYMS IPSIMBIMH, YCIIOBHE MapaJlIENbHOCTH U NEPIIEHANKYISIPHOCTH JIBYX MIPAMBIX;

1) PACCTOSIHUE OT TOYKH 710 TPSIMOH.

17. JIuann BTOpOro MopsiaKa Ha INIOCKOCTH ( 3IUTHIIC, OKPYKHOCTB, Turepbona, mapadoma).

18. IlpuBenenne o0ImIero ypaBHEHUS TUHUHA BTOPOT'O TIOPSIIKa K KAHOHUYECKOMY BHILY.

19. YpaBHEeHHE MOBEPXHOCTH ¥ JIMHUHU B IIPOCTPAHCTBE.

20. YpaBHEHHE IDIOCKOCTH:

a) obIee ypaBHEHHE;

0) ypaBHEHHE INTOCKOCTH, MPOXOAAIIEH Yepe3 TpH 3aJaHHbIC TOUKH;

B) YTOJ MEXIY IBYMS IJIOCKOCTSAMU;

T') YCIIOBHE NMAPAJUIETbHOCTH U IEPIEHINKYIIIPHOCTH IIOCKOCTEH;

1) PACCTOSTHUE OT TOYKH 710 TFIOCKOCTH.

21. YpaBHEeHuUS mpsMOI B IPOCTPAHCTBE:

a) KaHOHWYECKHE;

0) mapaMeTpHyecKue;

B) 3a/laHME NMPSIMOHN KaK JIMHUH IIEpEeceueHHs IBYX IIOCKOCTEH;

T) YTOJl MEeXy ABYMS IPSIMBIMH, YCIIOBHE MapaJliIeIbHOCTH M MEPIECHANKYISIPHOCTH ABYX TPSIMBIX;

1) PACCTOSTHUE OT TOYKH 710 TPSIMOM.
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22. B3aumHOe pacroioKeHue IpsiMO U IIIOCKOCTH B MPOCTPAHCTBE:

a) YCJIOBHUE MapalUIeTbHOCTH U TIEPIICH AUKYIIIPHOCTH;

0) yroa MeXIy NpsIMOH M IIIOCKOCTBIO.

23. TIoBepXHOCTH BTOPOT'O TMOPSIKA (JLTUTICOUTBI, THIICPOOIIOHIBI, TIApaOOIOUIBI, KOHYCHI).

Bomnpock! k 3x3ameny (2 cemecTp)

. UncnoBas mociie10BaTeNbHOCTD U €€ Mpee.

. TeopeMsl 0 npeiere YUCI0BOM MOCIEN0BATENBHOCTH.

. BeckoHeuHO Masbie 1 GECKOHEYHO OOJIBIIHE U CBSA3b MEXKIY HUMH.

. Buzipl HeonpenesieHHOCTEH U PaCKPHITHE UX.

. [Ipenen ¢pynkmu oxHol nepemenHoi. beckoneuHo manble 1 OeckoHeuHOo Oonbinue GyHkuuy. [Ipenens! cieBa u cpasa.
. Teopemsl o nienierne GpyHKIUH.

. I m |l 3ameuaTenpHBIC MPEIEITB.

. HerrpepbiBHOCT (yHKIIMH B TOUKE ¥ HA MHOYKECTBE.

. ApudmMerryeckue orepanyy HaJl HepepbIBHBIME (DYHKIHSIMHU.

. HenpepbIBHOCTH 31eMeHTapHbBIX (hYHKIIHH.

. HenpepbiBHOCTH CIOXXHOM (pYyHKIUH.

. CaenctBus U3 BTOPOTO 3aMEYaTEIbHOIO TIpeaena.

. [lpon3BoaHast GyHKIMU OJHOMN MEPEMEHHOM (ONpeeseHre, TeOMETPUIECKUI 1 MEXaHUUECKUH CMBICI).
. Tabnuia NpOU3BOHBIX.

. [IpaBuna nquddepenmpoBanms.

. IlpousBogHas cnoxHON QyHKIHN.

. [lponzBoaHas oT QyHKIMIL, 3aJaHHBIX TAPAMETPUIECKH.

. Duddepennuann.

. [ponzBoanbie 1 qudhepeHnnabl BEICHINX TOPSIKOB.

. IHTepBansl Bo3pactaHus U yObIBaHUA (YHKIHH.

. DkcTpeMyM (GYyHKIMH (TOUYKa MaKCUMyMa U MUHEMYyMa). HeoOXoauMoe 1 J0CTaTOuHBIE YCIIOBUSL.
. Bemmykiiocts 1 BorayrocTts rpaduka Gpynkiun. Touku neperuda, HEOOX0AUMOE U JIOCTATOYHBIE YCIIOBHSI.
. Acumnrotsl rpaduka yHKIUY ( BEPTUKAJIbHBIE, HAKIIOHHBIE, TOPU30HTAJIBHBIE).

. [lepBooOpa3Hast U HEONpeIeNeHHBINH HHTETPall M X CBOMCTBA.

. Tabnuua MHTErpaIoB.

. IHTerpupoBaHue 1o 4acTsM.

27. 3amMeHa NepeMEeHHON B HEONPEAETICHHOM HHTErpae.

28. HterpupoBanue pannoHaabHbIX (YyHKIIHUA.

29. HTerpupoBaHue MPOCTEHIITNX HPPALUOHATBHOCTEH.

30. OmpeneneHHbIi HHTETPal U €ro CBOKWCTBRA.

31. Beraucnenue miomaaei ¢ moMoIbio ONpeesIeHHOr0 HHTerpaa.

32. Heco6crBennsie uaTerpaist | u |l Tuna.
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Bomnpocsr k 3auety (3 cemectp)

1. Yucnossie psaasl. OcHoBHBIE TOHATHS. CBONCTBA PSIOB.

2. [onoxxurensHele psipl. HeoOX0AMMBIH MPU3HAK CXOAUMOCTH PSIOB.

3. JlocTaTouHbIE MPU3HAKU CXOIAUMOCTH MOJIOKHUTENBHBIX PST0B

a) MPU3HAKHA CPAaBHEHWI,

0) npusnak J{amamOepa;

B) npu3HaK Komm;

T') HHTETPAIbHBIN IPU3HAK.

4. OGO0IICHHBIN TAPMOHIYECKHIH PSII.

5. 3nakouepenytommuecs psapl. [Ipusnak JleiiOanna. Y ciaoBHas i aOCOMIOTHAS CXOAUMOCTb.

6. 3HakomepeMeHHbIe psabl. [Ipr3HaK aOCOMOTHON CXOIUMOCTH.

7. CrenienHbIe psAnpl. Pamuyc u nHTEpBA CXOOIUMOCTH.

8. Psx Teiinopa st MHOTOWICHA M T (DYHKIINH .

9. PaznoxeHnne OCHOBHBIX 3JIEMEHTAPHBIX (DyHKIHIA B CTETIEHHBIE PSIBI.

10. Ilepronnyeckne GyHKINU U UX CBOKWCTBA.

11. Tpuronomerpudeckas cucreMa (yHKITHA.

12. Paznoxkenne ¢pyaxuuit B psg Oypoe (. Paasl @ypre i 4eTHBIX B HEUSTHBIX (YHKIHH.

13. ®yHKIMY HECKONBKHX ITePEMEHHBIX (00JIaCTh ONpENeIeH s, MHOKECTBO 3HAUCHHMA, TIPEICibl, HEIPEPHIBHOCTD).
14. YactHble TPOM3BOAHBIE U MU(HEpEHINAaIB IEPBOT0 U BTOPOTO MOPSAKOB sl (PYHKIIUH JBYX ITEPEMEHHBIX.
15. Dxcrpemym. Haubornpinme 1 HANMEHBIIHE 3HAYCHUS QYHKIIUH JBYX ITePEMEHHBIX.

16. JIBoiiHBIC HHTErPAJIBI M X CBOMCTBA.

17. KpuBonuHelHbIE HHTETPAIIBI IEPBOTO U BTOPOrO TUIIA.

18. 3agaun, npuBomsmHe K AuddepeHraIbHbIM ypaBHEHUSIM. nddepeHpanbable ypaBHEHHS TIEPBOTO MOPSIKa, UX o0Iee
pemenue. 3agaya Komm.

19. YpaBHeHHS C pa3AeNAIOMNMHCS TEpeMEHHBIMUA. MeTo/] pa3eleHus IepeMEHHBIX.




20. OHOpOAHBIE YpaBHEHUS.

21. Jluneiinsie qudhepeHnnanbHbIe YypaBHEHNS IIEPBOTo MopsiaKa. Pemenne MeTo10M MoICTaHOBKH.

22. YpasHeHus bepnymnu.

23. YpaBHeHUs B NONHBIX Au(depeHuanax.

24. TuddepernmanbHble ypaBHEHMS! BTOPOTO MOPSIKA, UX o0IIue pemeHus. 3amaya Kormm.

25. onmxkenue mopsiaka 1uddepeHnraIbHOro ypaBHEHHS BTOPOTo MOps/IKa.

26. Jluneiinple omHOpOIHBIE QU (hepeHnnaTbHbIe YPaBHEHHSI BTOPOTO TIOPsiIKa C MTOCTOSIHHBIMU K03 ¢purmentamu. CTpyKTypa
00IIEero pelicHus.

27. JluneliHple HEOAHOPOAHBIE NU(depeHIMaNbHBIE YPaBHEHHUS BTOPOTO MOPS/Ka C TIOCTOSHHBIME Kod(pduimentamu. CTpyKTypa
00IIero pericHus.

Bomnpock k 3k3ameny (4 ceMecTp)

. CkanspHoe none. JINHUY U IOBEPXHOCTH YPOBHSI.

. [IponsBonHas nmosst IO HaNpaBJIeHUIO. [ paJIueHT MoJIst 1O HANPABJICHUIO.

. BexTopHoe none. BexTopHble THHUH.

. [loBepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOT'O Poja.

. [oTok BekTopHOroO MoJs yepe3 noBepxHoctb. Gopmyna Octporpaackoro.

. JluBepreHnys, TMPKYJISIIMS H POTOP BEKTOPHOTO OIS

. OcHOBHBIE POPMYITBI KOMOMHATOPUKH (YHCIIO Pa3MEIIeHUH, IePeCTaHOBOK, COYETAHHN ).

. [lonsiTue ciyyaifHOro cOOBITHS M ONEpALUK HaJl COOBITHSMHU.

. Kimaccuueckoe onpezeneHue BeposSTHOCTH; OTHOCUTENIBHAS YacTOTa, CTATHCTUYECKOE ONpe/ielIeHHE BEPOSTHOCTH,
reOMETPUYECKOE OIPEIeTICHUE BEPOSTHOCTH.

10. CBoiicTBa BepOSITHOCTH (TEOPEMBI CIOKEHHSI M YMHOXKEHUsI, (hopMyJa MoNHOW BeposiTHOCTH, hopmyna baiieca).
11. ®opmyna bepaymmu. Teopemsr Jlamnaca, [Tyaccona.

12. CnyuaiiHble BeTHYUHBI (TIOHSTHS «CITY4aiiHOW BETUUMHBI», 3aKOH PACIpe/IeTICHUs TUCKPETHBIX CIy4ailHbIX BEJIHYHH).
MaremaTtnueckoe OXKUJaHue, AUCTIEPCHUS], CPEAHEKBAIPATHIECKOE OTKIIOHEHHE AUCKPETHON CITy4aliHON BETHMYHHBI.
13. HempepbIBHBIE ciiy4aiiHble BENUYUHBI (MHTErpajibHas u auddepeHimanbHas GyHKINHA pacrpeeeHus, MaTeMaTH4eckoe
OXKUJIaHUE U JUCTIEPCHUs HETIPEPBIBHON CITyJaltHON BETUUNHEI).

14. bunomuansnoe pacnpenenenue JICB.

15. PaBHOMepHOe pacnpenenenue HCB.

16. Hopmanbsnoe pacnpezneneaune HCB.

17. I'enepanbHasi COBOKYIHOCTb M BBIOOpKA.

18. CraTucruueckoe pacrpezaenenue Boioopku. [loauron. ['mcrorpamma.

19. I'enepanbHas 1 BEIOOpOUYHast cpeiHue. ['eHepanibHast U BBIOOpOUHAst JUCIEPCHU.

20. O1eHKH MMapaMeTpoB pacnpeaeieHus. JJoBepurenbHble HHTEPBAIIBI.

21. IlpoBepka CTaTUCTUUECKUX THITOTE3.

22. KoppensionHas 3aBUCUMOCTb. Ko GHIHEHT KOppesIuu.

23. Jluneiinas xoppenauus. Pacuer npsMbIx perpeccuii.
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Kputepru uTOroBoit oLeHKH 110 TUCIUIUIHHE (3a4€eT)

«3a4TeHO, TIOBBIIICHHBII YPOBEHb: TEOPETHUECKOES COAEPIKAHIE TUCIMILIMHBI OCBOEHO MOJHOCTHIO, Oe3 poberos,
HEo0XO0MMbIe IPAKTHYECKUE HABBIKU PabOTHI C OCBOSHHBIM MaTepHanIoM c(h)OPMHUPOBAHBI, BCE IPEIYCMOTPEHHbIE paboyeii
MPOrpaMMOM AUCLUIUINHEI y4eOHbIe 3aJaHHs BBITOIHEHBI, KAYECTBO MX BBIOIHEHHS OLIEHEHO YHCIIOM 0alIoB, OIM3KHM K
MaKCUMAJbHOMY;

«3a4TeHO», IIOPOTOBBII YPOBEHB: TEOPETHUECKOE COACPIKAHIE TUCIMILUTHBI OCBOSHO YaCTHYHO, HO POOEIIB HE HOCST
CYIIECTBEHHOI'0 XapaKTepa, He0OX OIMMBbIE MPAKTHIECKHE HABBIKH PAOOTHI ¢ OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM
copMHpOBaHbI, OOJIBIIMHCTBO NPETYCMOTPEHHBIX pabodeil MporpaMMoil IUCIUIUIMHEL Y4eOHBIX 3a/IaHUI BHIIOIHEHO,
HEKOTOpbIE U3 BHINIOTHEHHBIX 3aaHHi, BO3MOXKHO, COZIEPIKaT OIIMOKH;

«He 3auTeHO», ypoBeHb He CHOPMUPOBAH: TEOPETHIECKOE COIepKaHHUE TUCIUILIHHBI He 0cBoeHO. HeoOXoaumple MpakTHYecKHe
HaBBIKH paboTHI He CHOPMHUPOBAHEL, BCE MIPEIYCMOTPEHHBIE padodyell MporpaMMOi TUCIUILIMHBI y4eOHbIE 3aJaHUs BHIIOHEHBI C
rpyOsIMH omOKkaMu. JlomomHUTeNbHAS CAMOCTOATEbHASL PaboTa HaJl MATEpHAIOM TUCLMIUIMHBI HE MPUBEIET K KaKOMY-JIH00
3HAYMMOMY MOBBIIICHUIO KA4eCTBA BHINOIHEHHS YIeOHBIX 3aJaHHUH.

Kputeprn uToroBoit OIeHKH 110 TUCIUIUTHHE (9K3aMeH)

«OTIUYHOY, TIOBBIIICHHBIH YPOBEHB: TEOPETHYECCKOE COICPIKAHNE TUCIIUIUIMHBI OCBOCHO MOTHOCTHIO, Oe3 Mpobesnos,
HEOOXOANMBbIE MTPAKTHYECKUE HABBIKKA PA0OThI C OCBOCHHBIM MaTepHaioM c(hOPMUPOBAHbI, BCE MPEAYCMOTPEHHbIC paboueit
MPOrpaMMO#i JIUCIUIUTHHBI yueOHbIE 3a/IaHUs BBITTOIHEHbI, KAYECTBO MX BBIMOIHEHHS OLICHEHO YUCIOM OAJIOB, OIU3KUM K
MaKCHMaJIbHOMY;,

«X0po1110%», TOPOTOBbIHA YPOBEHB: TEOPETHUECKOE COJCPIKAHIE TUCIUILTIHBI OCBOCHO TOIHOCTHI0, O€3 MPoOeIoB, HEKOTOPbIC
MPaKTHYECKUE HABBIKK PabOThI C OCBOCHHBIM MaTepHaIoM ChOPMHUPOBAHBI HEIOCTATOYHO, BCE MTPEAYCMOTPEHHbIE paboueit
MIPOrpaMMO TUCTIIUTUTAHBI yIeOHBIC 3aJaHNs BBIITOTHEHBI, KAYECTBO BHITOTHEHUS HU OJHOTO W3 HUX HE OIICHEHO MIHHUMAJIEHBIM
YHCIIOM 0aJlIoB, HEKOTOPBIC BUIBI 3aIaHUH BEITIONTHEHEI ¢ OMTHUOKaMU;

«Y IOBJIETBOPUTEIHHOY, TOPOTOBBI YPOBEHB: TEOPETHUESCKOE COIEPIKaHUE UCIUTUINHBI OCBOCHO YaCTHIHO, HO IMPOOETHI He
HOCST CYIIECTBEHHOT'O XapakTepa, He0OXOIUMbIE IPAKTHICCKHAE HABBIKM PAOOTHI ¢ OCBOCHHBIM MaTEpPHAIOM B OCHOBHOM
c(hOpMHUPOBAHEI, OONBIIMHCTBO MPEIYCMOTPEHHBIX padoueii mporpaMMoi TUCIUTUTHHBI Y4eOHBIX 3aJaHUH BBHITIOIHEHO,




HEKOTOpBIE U3 BBITOJHEHHBIX 3aaHUH, BO3MOXKHO, COZIEPIKaT OIIHOKHY;
«HeynoBneTBopuTensHO», YpOBEHb HE CPOPMHUPOBAH: TEOPETHYECKOE COAEpKaHNE TUCIUILIMHBI He ocBoeHO. HeoOxoanmere
MIPaKTHYECKNE HaBBIKK paboTHl He C(hOpMHUPOBAHEI, BCE MPEAYCMOTPEHHBIE paboyel mporpaMMOoi AUCIUIUTMHE yaeOHbIe
3aJJaHus BBITIOJIHEHHI ¢ TPYOBIMHU omuOKamHu. J{omoHNTEbHAS CaMOCTOsITeNIbHAsE padoTa HaJl MaTepHajIoM JTUCIHUILINHEI He
TIPUBEJIET K KaKOMY-JIMN00 3HAYMMOMY ITOBBIIICHNIO Ka4eCTBa BBHITIOHEHHS YIeOHbIX 3a/IaHHH.

6. YYAEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

I/I3J_'[3.TCJ'ILCTBO, ronq

O1. aapec

JI1.1 |Bonaposa O.B., Maremaruka: yueOHOE Tocobue Capatos: Aii [Tu Op | http://www.iprbookshop.ru
T'onosko H.U., iBaHoB Menua, 2018 /70267
[v np.] B.H.
JI1.2 | Pacromumua O.M. Beiciias MaTemMaTuka: yueGHOe mocodue Mockga: http://www.iprbookshop.ru
MockoBckuit /79053.html
ME1aroTUYeCKUI
roCyapCTBEHHBIN
yHUBepcuter, 2018
6.1.2. /lonoJHUTE/ILHAS JIUTEPATYPa
ABTOpPBI, COCTABUTENN 3ariaBue W3natenseTBo, rox 3. agpec
JI2.1 |Bnaros N.A., BeluncinTensHas MaTeMaTuKa: yaeOHoe Cawmapa: http://www.iprbookshop.ru
Crapoxxunosa O.B. nocobue TToBomKCcKHit [75371.html
roCyZapCTBEHHBIHI
YHUBEPCUTET
TEJIEKOMMYHUKaLUI
U UHQOPMATHUKH,
2017
6.3.1 IlepevyeHb NpOrpaMMHOro odecnedeHust
6.3.1.1 | SIunekc.bpaysep
6.3.1.2 | MS Office
6.3.1.3 | Kaspersky Endpoint Security ams 6msseca CTAHIAPTHBIN
6.3.1.4 | LibreOffice
6.3.1.5|NVDA
6.3.1.6 | MS Windows
6.3.1.7| PEA OC
6.3.2 [lepevyens nHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnexkrpoHHO-OubIKMOTEUHas cucrema «3natenbcTBo JlaHby
6.3.2.2 | baza nanHbIX «OnekTpoHHas 6nOIHoTeKka ['OpHO-ANTaiiCKOTO rOCYJAPCTBEHHOTO YHUBEPCUTETA
6.3.2.3 | DnexkrponHo-OubIMOTeYHast cucrema IPRbooks
6.3.2.4 | MexxBY30BCKasi 3IEKTpOHHAst OMOInoTeKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

po0IeMHas JCKIHS

METOJI IIPOCKTOB

KpYTJIBIH CTOI

OIIMOKaMH

JICKOHUA C 3aIUIaHUPOBAHHBIMHA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JTUCIUIIVIMHBI MOAYJIS)

Homep ayauropun

Ha3nauenmue

OcHOBHOE OCHAIIIEHHE



http://www.iprbookshop.ru/70267
http://www.iprbookshop.ru/70267
http://www.iprbookshop.ru/79053.html
http://www.iprbookshop.ru/79053.html
http://www.iprbookshop.ru/75371.html
http://www.iprbookshop.ru/75371.html

412 Al Kabuner ouonornueckoii xumun. YuyeOHast Pabouee mecto mpenonaBatens. [locamounbie MecTa IS
AyJUTOPUS ISl IPOBEICHUS 3aHATHI oOyJaromuxcs (0 KOJMHYECTBY 00 YJaOIIIXCS).
JIEKIIMOHHOT'O THTIA, 3aHITUH CEMUHAPCKOTO | YUeHWYeckas Jocka, MyJIbTUMEIUHHBINA IPOSKTOp, IKpaH,
THUTA, KYPCOBOT'O MPOCKTHUPOBAHUS HOYTOYK, PEaKTHUBEI, BEChI, HHBCHTAPb I O0CTY)KHBAHUS
(BBITIOJTHEHUSI KYPCOBBIX paloT), TPYIIIOBEIX | y4eOHOro 000pYAOBaHUs, IOJIKH ISl XpaHEHHs yIeOHOTr0
¥ MHUBHUTyaTbHBIX KOHCYJIbTAINH, 000pyI0BaHUS, XUMHUYCCKHE PEAKTHBHI
TEKYIIEer0 KOHTPOJIS U MPOMEKYTOIHON
aTTeCcTaluu

422 Al JlabopaTopusi HEOPraHUIECKOH XUMHUH. Pabouee mecto mpenonaBatens. [locamoynbie MecTa JUis
Y4eOHast ayTuTOpHs IS IPOBEIACHUS oOyyaromuxcs (Mo KOJTHYECTBY O0YJAOIITHXCS).
3aHATHH JICKIIMOHHOTO TUTIA, 3aHATHIA Y4eHudeckas g0ocka, armmapaT Kurma, XuMudeckue
CEMHHAPCKOT0 TUTIA, KYPCOBOTO PCaKTHBEI, XUMHUYECKAs ITOCY/Ia, BHITSDKHBIC CHCTEMBI, BECHI,
MIPOCKTHPOBAHUS (BBITIOHEHUS KYPCOBBIX WHBEHTAPb I 00CTYKUBaHUS yI4eOHOr0 000PYIOBaHUS,
paboT), TPYIIIOBBIX W WHIUBUIYATEHBIX TIOJIKH JUTS XPAaHCHUS yIeOHOr0 000pYIOBaHUS
KOHCYJIbTAIIUM, TEKYIIEr0 KOHTPOJIS U
MPOMEXKYTOYHON aTTECTAIIUU

215 Al KomnbrotepHslii knace. Yuebnas aynuropust | PaGodee Mmecto npenonaratens. [locagounsie MecTa Jis

JUISL TIPOBEJICHUS] 3aHSATHI JIEKIIMOHHOTO
THIA, 3aHATHH CEMHUHAPCKOT0 TUTIA,
KypPCOBOT'O MPOEKTUPOBAHUSI (BBIOIHEHUS
KYPCOBBIX padoT), IPYNITOBBIX U
WHJMBUAYaJIBbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUYHON aTTeCTAIIUH.
[ToMerieHue U1 cCaMOCTOSTENBHOH pabOoThI

o0yuaromuxcs (10 KOJIUYECTBY 00y4aromuxcs).
Kommbrorepsl ¢ nocrynom B HTEpHET

9. METOAWYECKHUE YKA3AHUS VIS OB YYAIOIIMXCS 10 OCBOEHMIO IMCIUILINHBI (MOIYJIS)

1. KAJIEHJIAPHBIN ITVIAH

KasienapHbIii U1aH BBIBEITHBACTCS B JICKIIMOHHON ayUTOPHU U COMEPKUT HH(OPMAITHIO O PACTIPECTICHIN 3aHITHIA 10 HENENSM,
qucie y4eOHbIX 4acoB, (POpMax U BPEMEHH KOHTPOJIS U TIp.

B cBs13u ¢ npa3gHUKaMU U 110 APYTUM MIPUYMHAM YacTh NPAKTUYECKUX (JIAOOPATOPHBIX) 3aHATHH MOXKET UCKIIIOUAThCs WU
00beAnHATECS. Bece BO3MOXKHBIE H3MEHEHUS YKa)KeT IPernojaBaTesb B X0A€ 3aHATHH.

2. BBIMIOJIHEHUE ITPAKTUYECKUX (JABOPATOPHBIX) 3AHATUM

OcCMBICIIEHHOE PEellIeHNE 3a/1a4 HEBO3MOXKHO 0€3 3HaHUsI BaXKHEHUIINX MOHATHH, (JOPMYJI, 3aKOHOB U Ip. JaHHOU TeMbl. [loaTomy
nepes] KaXIbIM MPaKTHYECKUM (J1a00OpaTOpHBIM) 3aHATHEM CTYAEHTHI JOJDKHBI IEPENNCaTh B KIACCHYIO TETPab WM Ha OTACIbHBIC
JIICTBI CIMCOK TAKUX HOHATHH U HOopMyI ¢ pacuindpoBKOM KaxJ0ro HOHATH, GOPMYIHPOBKAMHU BCEX TEOPEM, CMBICTIOM KaXKI0r0
3HaYyKa: He MPOCTO Mepenucarth cioBa "inorapudmudeckoe qudpepeHimpopanre’, a JaTh ONpPeEACICHNUE TOrapuPMUIECKOr0
nuddepeHIMpoBaHUs; He MPOCTO HAMKCATD "3aKOH pacIpe/ieleHus JUCKPETHOW CIy4aiHOM BENWYHMHBI", a 1aTh €ro POpMYIUPOBKY
Y TIPUBECTH MPUMEPHI; HYXKHBI HE CJIOBA "IJIOTHOCTB pacrpezeneHus'”, a rpaduk 3ToH MIOTHOCTH PaclpeesIeHusI.

BonbmmHCTBO (hOpMYIT 1 MOHATHH KaXI0T0 CIIMCKa OyayT BayKHEHIIMME U B MaciiTabax Bcero Kypca, T.e. JOIDKHbI ObITh 3ayUeHBI;
IIPU MOATOTOBKE K MPAKTHIECKOMY (J1a00paTOpPHOMY) 3aHSTHIO, OJHAKO, TAKOW LETU-MAaKCUMYM MOYKHO HE CTaBUTh, OTPAHUYHUBIIHChH
CBOOOIHOI OPHEHTHUPOBKOM B COOCTBEHHBIX 3amucsax. IIpenoaaBartens B HaYaIe 3aHATHS IPOBEPSET HATHINE U KaYECTBO PACKPBITHS
coJIep KaHus CITUcKa y Kaxaoro crynenra, npuiéM HA BCEX 3AHATUSAX 0e3 uckitoyeHus, HAYMHAs ¢ IEPBOro. ITO U TOHSITHO:
OTCYTCTBHE CIIMCKa WM (hOpMabHast ero mepenrucka — rapaHTus HeaHeKTUBHOM paboTHI CTyAeHTa Ha 3aHsATHH. OJHOBpEMEHHO
MIPOBEPSIETCS pEeLIeHNE JOMAIIHUX 3a]a4, KOTOPhIE TOJDKHBI OBITh PACIIPEIENeHBI 10 3aHATHAM U aKKypaTHO IPOHYMEPOBAHEI C
[IOJIHOM 3AIIUCHIO YCJIOBUI kaxioii 3a1a4n B OTJCIBHYIO TETPa/Ib JJIs TOMAIIHUX paboT. XKayeTs BpeMs Ha MepenucKy
YCIIOBHH HE CIIEAYET: 5TO HE TOJBKO JIeNIaeT CTYJACHTa He3aBUCUMBIM OT 3a/IJaYHUKOB, KOTOPHIX B HY)KHBII MOMEHT — Ha
KOHTPOJIBHOM, 3a4ETe — HE OKaXETCsI O PYKOH, HO U IIOMOTAEeT B PELICHHUH 3a/]1a4, 3aCTaBIISIA 3aMETUTh KaKyl0-HHOYAb BasKHYIO
““MeJI0uh” THUIA OTCYTCTBUS HaUaJIbHBIX WM KpaeBbIX yciaoBuid. Eciv mpu BceM cTapaHUM pemnTh JOMAIIHAE 33Ja91 HE YAaJI0Ch,
JIOJDKEH BbITh IIPE/IBBJIEH YEPHOBUK PEIIEHUIA. He nMeromue 6e3 YBa)KUTEIHHON MPUIHMHBI CIICKA TTOHATHN U HE
MIPUCTYMABIIHNE K PEICHHIO JOMAIIHUX 3aJa4 MMOTYy4aroT HeyJOBJIETBOPUTENbHYIO OIIEHKY M JOJDKHBI OYAYT SIBUTHCS HA BBI3BIBHYIO
koHcybpTarwmio B yackl UPC. Pa3zymeercs, oHa OTKpEITa U JIS BCEX KENAIOIINX.

Takre KOHCYIbTaluy NPOBOASATCS PETYISAPHO C YKa3aHUEM BPEMEHH B KaJleHAapHOM IuiaHe. O BECKOH IpUYHHE MPEACTOSIIEH
HESBKY CTYJEHT-33J0JDKHUK 00s13aH 3apaHee MPeAyNpeanTh MPeroiaBaTtelis; He OrOBOpEHHas 3apaHee HesBKa 3aJ0JDKHUKA Ha
BbI3bIBHYIO KOHCYbTanuio BiieuétT OBSA3ATEJIBHOE JJOBABOYHOE MHANBUAY AJIbBHOE 3AJJAHUE — 3aaaun, npopaboTKy
KOHCIIEKTA U Tp. SICHO, YTO MPY MOBTOPSIIOLIMXCS HESIBKAX HA BHI3BIBHBIC KOHCYJIBTAIIMN CTYJCHT CTaBUT c€0s B OYECHB CIIOKHOE
TIOJIO’KEHHE.

Ecmu 3anstre 66110 o JIIOBbIM nmpudanHaM mpomymieHo, CleayeT, Iepenucas y Topapuiel knaccusie 3anaun 1 PASOBPABIINCH
B HUX, mOATOTOBHUTH CIMCOK MOHSTHH, PEIINTh TOMAIITHHE 334l U SIBUTHCS Ha OJIDKANIIYIO KOHCYIIBTALHIO, TAE MPENoaBaTelb
IIPOBEPUT Ka4ecTBO pabOTh. Eciyi mpruunHa mporycka yBaXUTeIbHA, CIIUCOK HAJIO JIUIIB ITOKa3aTh, & BOT €CIU




HCT — CAaTh, IPCABAPUTCIILHO 3ay4HB.

BHUMAHMUE! Ipormyck (1o J1t060ii npryrHe!) GONBIIOro YUcia 3aHsATHI, a TeM Ooyiee HesiBKa Ha BBI3BIBHBIC KOHCYIbTAIIMU
O3HaJaeT, 4TO MPENOoaBaTETIO MPUAETCS 3aTPaTHTh Ha paboTy ¢ BaMmu 3HauHMTENEHOE BpeMs: IPOCMOTPETH 110 KaXI0H TeMe
NepenyuCcaHHble KJIACCHBIE 3a/1a4H, IPOBEPUTH WM MIPUHATH CIIUCKH MOHSATHIA, IPOBEPUTH PEllIEHHE JOMAIIHHUX U JTOIOJIHUTEIbHBIX
3amad. Ecim 9To IPOHCXOANT B cepeiHe CeMecTpa, TO BCE MOXKET OKOHYUTHCS OJIaronoIydHO — TYT YK Jel10 3a Barmrei
J0OPOCOBECTHOCTRIO U CITIOCOOHOCTIMH. HO K KOHITy ceMecTpa He ITOMOXKET M JOOPOCOBECTHOCTH IIPOCTO ITOTOMY, uTo Bam He
XBaTHUT BPEMEHHU: B IIEPBYIO OUEPE/lb HA KOHCYIbTALMAX, 3a4€TE U IIp. NIpenoiaBarells OyaeT paboTaTh co CTyeHTaMu 0e3
3aJJOJKEHHOCTH WM C MEHbLIEH 3aJ0JKEHHOCThI0. Kak TonbKo 3akoHUMIMCh 3aHsaTus, npenoaasarens HE OBSI3AH ¢ Bamu
paboTaTh; ¢ HUM HaJI0 10rOBAapUBATHLCS O KaXKIOH BCTpede, YTO 3aBUCUT HE TONBKO OT Balell roTOBHOCTH, HO U €T0 XKeJaHus,
MHeHus o Bac, 3anstoctu u nip. U3-3A TTPOITYCKA BOJIBIIOI'O YHUCIIA ITPAKTUUYECKUX (JIABOPATOPHBIX) 3AHIATUIA
TAKXE HECKOJIbKO CTYAEHTOB EXEI'OAHO OTYUCJIAIOTCA U3 YHUBEPCUTETA.

3aMeqy, YTO IpH NPOBEACHUN KOHTPOJIbHBIX pa60T 3(1)(1)CKTI/IBHO MOKHO HCIIONB30BaTh TOIbK0 CBOM crimcku HOHﬂTHﬁ, KJIaCCHBIC 1
JAOMAlIHUC TETpaaur C 3aJa4aMu. 3212[3111/1 KOHTPOJIBHBIX HO,ILGI/IpaIOTCﬂ OJHOTHUIIHBIMHU C PCHIABIINMMHCA JOMa U B ayAUTOPHUH, TaK YTO
HEKauyeCTBEHHOU r[popa60TK0171 CBOMX 3aMUCeH WM UX HEIOJHOTOM HCpa,E[PIBLIfI HaKaXeT caM ceOsl.

BHUMAHMWE! VI3 MHOTI'OJIETHET0 OIBITA YCIELUIHOIO PEUICHUs] y4eOHbIX 3a/ja4 MHOIO M3BJIEYEHBI JIUIIb 3 YHUBEPCAIbHBIX HCTUHBI
JUISL TEX, KTO TaKXkKe XOTel Obl HAydUThCS peliaTh yueOHbIe 3a1auH.

a) 3HAU TEOPUIO U, TJTABHOE, ®OPMVJIbI (umm xotst ObI 3Hai, Te 311 opMyisl Haitti). Eciu B 3amade uaér peus o
KacaTeJIbHOM M HOpMaJlu K KpUBOH, a Thl HE 3HAEIIb, YTO 3TO TAKOE U HE IOMHUIIb T€OMETPUUECKHI CMBICI IIPOM3BOAHON — JETI0
0e3HaJIeXHO, T.K. ThI 1aKe HE 3Haelllb, IJIe ¥ 4TO UckaTh. Ho eciiu U 3Haelllb, Hy)KHa ONTUMallbHas cTpaTerus peuieHus. Ilostomy

0) PEIIAM C KOHIIA. 910 3HAYNT: BHUMATEIEHO MIPOYUTAB YCIIOBHS, CJIENIAB MX MOJIHYI MaTeMaTHYECKYIO 3alUCh (HE YIIycKast
HU OJJHOH «MeJIoum TUIIA [IPE/IeSIOB HHTETPpUPOBaHUs, JUddepeHIaoB, NPaBIIbHEIX 0003HAUCHUMH ISl BCEX BENUYUH, 3aIUCH
YHCJIOBBIX 3HAUEHUH B OJJHOM CUCTEME U IIp.), ONPEJIeNId, YTO HaJ0 HaliTh — u ¢ yuetoM ycnoBuit 3anauu IIOJJBEPY1 ®OPMYVYITY,
KYIA BXOAUT NCKOMAA BEJIMYNHA. INpaBuiibHO OCTaBJICHHBII BOIPOC — IMOJIOBUHA pellieHus1. B mpocrelmumx 3amauax
HY)KHa Bcero ofiHa Gopmyia, B 60j1ee CIIOKHBIX — PsII B3aUMOCBsI3aHHBIX. BbI00p 3THX hopMyn — 1eno TBopueckoe, Tpedyrolee
HE TOJIBKO 3HaHuUi, HO u onbITa. [TosToMy

B) PEIIIM MHOI'O 3AJIAY. Ecnu Thl B CBOEH JKU3HU PEILNII BCEro 2 MaTeMaTU4YECKHE 3a1a4H, TO 3-10 CKOpEe BCEro He PELIUIIb;
ecau 2002, To 2003-10 ckopee Bcero pemuib. Jlydine pemars caMmoMy — XOpOILO 3alIOMHUHAETCS, CIOCOOCTBYET CAMOYBaXEHHUIO U
YCBOEHHIO TEOPETUUECKOr0 MaTepHaa; HO FOAUTCS pellieHue IpenoaaBaTessl, TOBapHIla, U3 KHIKKU — JIMIIB Obl pelieHue
3aroMHWIOCH. [Ipy pernenny onuMnuaHbIX 3aJad OUYeHb YacTO HY)KHO 3HaTh KaKOH-TO CHELUaIbHBIN IpUeM, cpa3y BUAETb, Ha
KaKylo TeOpeMy WM 3aKOH JlaHHas 3ajiaya.

K coxanenuro, 3T1 HCTHHBI HEMPHUIOAHBI IPH PEILICHUH 3aa4 HAYYHBIX (HE TOBOPS YK€ O XKHUTEHCKUX): 3[1eCh Yallle BCEro
HEHU3BECTHO HE TOJBKO KaK pellaTh, HO U YTO UCKaTh, KAKOBBI HCXOAHBIE TAHHBIE, TIOJHbI I OHH, HEOCTATOYHbI WIN U30BITOYHBL. .

ITo uToram 3aHsTHIA Ha 3a4eT (IK3aMCH) BHIHOCITCS 2 OLICHKH: 32 YMECHHE PeIlaTh 3aa4u (II0 UTOraM KOHTPOJIBHBIX M PELICHUI0
JIOMAIIIHUX 33/1a4) ¥ 32 JOOPOCOBECTHOCTh (CBOEBPEMEHHOCTh M KA4ECTBO pa0OThI CO CITUCKAMH, MPOITYCKH 3aHSATHH H T.1I.).

BHUMAHMUE! IpakTuueckue (1JaOOpaTOPHBIC) 3aHATHS 3a4TEHBI, €CITU: a) €CTh MOJHBIC CITUCKH MTOHATHIA 10 BCEM TeMaM, 0)
PpeLIeHBI BCE OMAIITHUE 33/1a4H, B) BOCCTAHOBJICHBI BCE MPOIMYIICHHBIC 3aHSTHS U COAHbI 33JJ0JDKCHHOCTH, T') 3a4TCHBI BCE
KOHTPOJIbHBIE PAOOTHI U MHAMBUIYaJIbHBIC 3aJaHUSL.

3. IBYYEHME TEOPETUYECKOI'O MATEPHUAIJIA

[pakTHyeckre yMEeHUs U HABBIKA MOT'YT OBITh ITOy4€HBI TOJIBKO HA MIPOYHOI 0a3e 3HaHMiA, MPHOOPETEHHBIX MIPU H3YYCHUH
Teoperuueckoro Matepuaia. Ho B ocHOBe 3HaHuit 00s3aTenbHO jexut npouecc SAITIOMUHAHISA, 3AYUNBAHUS.
JeficTBUTENBHO, JT100ast 007IaCTh YEIOBEYECKUX 3HAHUM — MaTeMaTHKa, GU3HKa, IeJaroruka, MeIUIMHa — OMUpaeTcs Ha
onpenenéHHpIil Habop noHsTHi ("Mpou3BoaHas — 3T0...", "mexaroruka — 370...", "INEeKTpUYecKuil TOK — 370..."), PaKTOB U
sieneHuid ("Bosra Bnagaer B Kacnmiickoe Mope", "0JHOMMEHHBIE 3apsi/ibl OTTAIKUBAIOTCS", "TIEPBBIM MPU3HAKOM 3a00JIC€BaHUS
JU3CHTEpUEH sBiIsieTcs..."), 3aKOHOB, TEOPEM U 3aKOHOMEpHOCTeH ("'3aps1 B 3aMKHYTOW cHCTeMe coxpaHsiercs', "KBaapar
THIIOTEHY3bI PaBEH CyMME KBaJ[paToB KaTeTOB", "MPUEM aclUpPHHA CIIOCOOCTBYET CHU)KEHHIO TEMIIEPaTypbl OOJILHOTO"), UCTIONB3YET
coOCTBEeHHbIE rpa)UUeCKUe U CUMBOJILHBIC CPENICTBA (UePTEXHU, KApThl, POPMYIIBI, CXEMbI); U BCE 3TO HAI0 3ay4HUTh, 3aTIOMHHUTD,
Y3HATh XKeJTaoUIeMy U3YIUTh JaHHYIO HayKy. He Hamo myTaTe 3yOp&xKy U 3aydrBaHKe: B IEPBOM CITy4ae CMBICI 3aIIOMHHAEMOTO
HEHM3BECTCH, KaK B JICTCKOM cuuTtaske "DHeOeHepaba...", Tak 4To 3ayunBaHue TeopeMbl [Tudaropa He OyaeT 3yOpExKoit, eciu
OCMBICIIEHBI U 3ay9€HBI MOHIATHS "MPSIMOYTONBHBINA TpeyronbHuK", "katet", "runorenysa", "kBagpat", "cymma". Bompoc o
MIOHMMaHUH, OCMBICTIHMBAaHUN MaTepHalia IOCTaTOYHO CJI0KEH, YTOObI Ha HEM 31eCh OCTAHABIMBATHCS; BAXKHO, YTO MPOPabOTKa,
OCMBICITHBaHUE, TOHUMAaHHE HOBOT'O OITMPAETCs Ha y)Ke 3aydeHHOe, YCBOeHHOe 3HaHue. He m3ydaBiiemMy aHMHicKuii 36K (pasa
"A# cniuk panrH" Tak ke HeTOHSATHA, KaK HE N3YYaBIIEMY MaTEMATHKy — "MOJy/Ib CMEIIaHHOTO MIPOU3BEIEHHS TPEX BEKTOPOB
YHCIICHHO PaBEeH 3HAYCHUIO 00beMa Mapajuieliennurea, IOCTPOSHHOTO Ha 9THX BekTopax". O4eHb 4acTo CTYAEHT 3asBIISIET, YTO OH
co mkoisl HE TIOHUMAET marematuky, a Ha nene oka3eiBaercs, uto oH e€ HE 3HAET; He mOMHUT (WJIM IIOMHHUT IIPEMEPHO), YTO
TaKoe apryMeHT, (GYHKIINS, peNell; He 3ayJil, KaKUMU OyKBaMU 0003HAYAIOTCS STH BETMYUHBI M KaK 3TH OYKBBI MUIITYTCS U
guTatotcs. U e B narHbI MomeHT ctyneHT HE TIOMHUT, 9to Takoe nepBooOpasHas min auddepeHtman, To IprIéM 31ech
noanManne? MATEMATUKY HAJIO YUUTb HAU3YCTh, xak HHOCTpaHHBIH A3BIK: 110 IECATH MOHATHH, (hOpMyII, 0003HAUCHNUIH




KaXXKABIA JICHB, TI0 HECKOIBKO pas, 10K HE 3aIOMHHILb — U Yepe3 roj-1Ba PEI'YJISIPHBIX 3AHATUU 3arosopums. YUEBA I1TO
HACTOSAIEMY — 3TO TAXEJIbIN TPY /1, u Hudero He J0OBIOTCS T€, KTO MeUTaeT "MOHUMATh'" MaTeMaTHKY 0e3 eKeTHEBHOTO
Tpyzaa mo e€ U3YUEHUIO. KopeHsb y4eHns ropek, HO INTOBI €ro (IToKa XOTs ObI B BHIE 3aCITy’KCHHOH IIATEpPKH Ha YK3aMeHe)
CIIaJIKH.

"Ho 3T0 CKOIBKO K€ Ha/l0 3ay4uBaTh, y HaC He oJHa Bama aucuumnnunal!" — ckakyT MHBIE CTYAEHTHL. J{0JIs UCTUHBI 31€Ch €CTb,
IIO3TOMY B YHUBEPCHUTETE U CYIIECTBYIOT IIPEIOAABATENIN: OHU B COOTBETCTBUU € IPOrPaMMaMu OTOUPAOT MaTepUall U OPraHUu3yroT
n3ydeHUe, BbIIENss BaXKHelIee, ToMorasi U KOHTposupys. ONbITHBLI [IPEnofaBaTelb 3HAET, 4TO BAXKHEMIINX nowsTHii,
(bopMyi1, SIBICHHIA, 3aKOHOB, OITBITOB, CXEM, TPA(HKOB, KOHCTAHT 3a CEMECTP COOOIIACTCS CTyACHTaM COTHH JIBE-TPH, M 3ayIHUTh UX
TI0 CHJIaM JIaXKe TOMY, KTO HIYEro He IIOMHHUT (HeBEPOSATHBIN cirydaii!) co MmKoiIbl — ObUIO OBl XKenaHue. Perent mpoct: 3amimm 31o
Ba)kKHelIee HECKOIIBKO pa3 (MOTOpHAs IaMATh caMasi IPOYHAsi — KTO HAy4MJICS €3[JUTh Ha BEJIOCUIIE/IE, €3[IUT BCIO J)KU3Hb);
IIPOrOBOPHU BCIYX M MOCITYIIAl TOBapHUIla (UCIONb3YH CIyXOBYIO aMSITh), IOJYEPKHU KPACHOM MacToi, 00BeN paMOUKOi U
BHUMATENBHO PACCMOTPH (3pUTENbHASL IaMATh caMasi EMKasi — IOBOPST XK€, UTO Jy4dlle OJUH pa3 yBUAETh, UEM CTO Pa3 yCIIBILIATh).
Jst oberdenys CTyJeHUECKOro Tpyia BCE BaXKHEHIIee, YTO TpeOyeT 3aydnBaHHsI HAU3YCTh, BBIICIACTCS IIPETIOAaBATENIEM B XOJIE
YTEHUs JEKIMU B PAMKY.

OpHako OyayLeMy CHeUaIucTy Majlo 3HaTh IPEAMET, HAJI0 €1I€ YMETh €ro U3JjlaraTb, O0bSICHATh IPYTUM, HO0 Cpeau JIIoAeH KUBeM,
3a4acTyl0 — MEHee OIBITHBIX. B 00111eM-TO 3TO HCKYCCTBO, KOTOPHIM OBJIa/IEBAIOT BCIO *M3Hb, ciutaB 3HaHUi 1 OIIbITA uenoBeka
(HemapoM co BpeMEHEM CIIELUAIUCTY HAUMHAIOT IUIATUTH Ooiblie). Ho B 0CHOBE JIeKUT, Ha MOM B3I, IpHOOpeTaeMoe Mpu
H3y4EeHUHU U B X0JIe paboThl yMEHUE BUJIETh U u3narath cBoil npeamer kak CUCTEMY 3Hanuii, a He HA00p OTJENBHBIX 3ay4E€HHbIX
¢axroB. J{ns atoro Hamo [IOMHUTD He Tonmbko camu (haKThI, HO U CBS3U MEXK]Ty HUIMH, UX MOCIIEI0BATEILHOCTH BO BPEMCHH,
CTETeHb BaYXHOCTH M CIIOKHOCTH ISl BOCTIPUSATHSI, UCIIOJIb30BaHKE B JAJIbHEHWIIIEM Kypce, HE0OXOAMMOCTh CBOOOHOTO BJIaJICHHS,
CHITY SMOIIMOHAJILHOT'O BO3JICHCTBHS U T.J. U T.I. Bpems Ha u3noxeHue Matepuaia, Kak ¥ BpeMs OTBeTa IIKOJIbHHUKA WM CTY/ICHTA,
BCerjJa OrpaHu4eHoO; 3HAUUT, Ha/I0 TOMHUTH U paclpe/ielieHue BPEMEHU ¢ Y4ETOM BO3MOXKHBIX BOIIPOCOB, J1a €IIE U YMETh Ha X0y
IiepecTpanBaThes B ClIydae KaKUX-TO HEMPEIBUICHHBIX 00CTOATENBCTB (TI0rac CBET; He MOIyYMIach IeMOHCTpAIUs, Ha KOTOPYIO
ONUPAJIOCh U3JI0KEHNE HOBOT'O MaTepuaa, v np.). Kaxpii 13 HaC MOMHUT CO BPEMEH LIKOJIBI MOJIOJIBIX YUUTECH WIn
MIPAKTUKAHTOB, KOTOPBIE HEMOHITHO OOBSICHSIOT, IOCTOSIHHO 3aTJIs/IbIBas B TETPAJIKY, & TO U YUTas 110 Hel; KOTOpPBIE TUXO U
HEBHSTHO TOBOPSAT U MEJIKO NMUIIYT Ha JOCKE; Y KOTOPBIX MOCTOSIHHO HE XBAaTAET BPEMEHH U YPOK 3aKaHYMBaeTcsl Ppazoii
"OcTajabHOE MOCMOTPUTE JJOMa CaMU 10 yueOHUKY". Bc€ 310 erie npuaércs UCbITaTh Ha ce0e MOYTH KaX/I0MY CTYJEHTY B XOJIe
MIPAKTUKH; a TIOKa HU CJIOBA HE TOBOPWIIOCH 00 YMEHHH BJIaJIeTh COOOM B IPUCYTCTBUU HA YPOKE IPOBEPSIONIETO, BUJETD 0
peaxIMy ayInTOPUU CTETIEHbh 3aMHTEPECOBAHHOCTH U TIOHUMAaHUS, HE TOBOPHIIOCH 00 UCKYCCTBE MHTEPECHO MPETIOIHECTH CaMblid
"cyxoit" Marepuan u o npobdieme nMpodieM — YMEHUU MOAepKaTh nucuuiuinHy Ha ypoke. YMEHUE — 3TO 3HAHUE B
JIEVICTBUM. 3HauuT, €CTH X04ellb YMETh H3JIaraTh MaTEPHaI, Hy)KHO MOCTOSHHO MPOGOBATH 9TO AENaTh, HCIIOIB30BATh THOOYIO
BO3MOKHOCTB: JIJIsl caMoro ce0si, BCJIyX WK Ha Oymare; Jisl TOBapuIlled Ha Bedepe, COOpaHuK, B KOMHATE OOLLEKUTHSI, TIepe]t
3aHATHEM; JIJIS IIPENoJaBaTeNs Ha MPaKTHIeCKUX (J1aOOpaTOPHBIX) 3aHATHIX, B XO/I€ TEOPETHUYECKOro co0eceI0BaHus, Ha
KOJUIOKBHYME WJIN 9K3aMeHe. MOXKHO MPOJIOKUTE aHAJIOTHIO C M3y4eHHEM MHOCTPAHHOTO S3bIKA: Majlo 3allOMHUTB, KaK IHUIIYTCS,
YUTAIOTCS ¥ IPOU3HOCSTCS CII0BA; HY>KHO €Il1€ 3HAaTh IPABUJIa 9TOI'O sSI3bIKa U 0053aTENBbHO B HEM MPAKTHKOBATHCS, HCIONIB3YS
J100yI0 BO3MOXKHOCTb. JIMIIb Torga OyyT MOHATHBI BONPOCH! MIPETIOAABATENs U B OTBET HE BHITOBOPSTCS HCKOBEPKAHHbIE (pa3bl
"Meron "'aycca — 310 korpma...", "Matpuia — 3To cOBOKYNHOCTh NaHHbIX" wiu "[IpumensieM noacranoBky YeoObiiesa'.

Kcraty, aHanorus ¢ ”HOCTPAHHBIM SI3BIKOM UMEET U NMPSAMOM CMBICI: B MATEMAaTHUKE MHOXKECTBO IOHATHH 0003HAYAETCs CIIOBAMU
HMHOCTPAHHBIX SI3bIKOB, B OCHOBHOM JIATUHCKOT'O M TPEUecKoro. JleTepMuHaHT, cucTeMa, IUBEPreHIus, POTOP, BEKTOp, MaTpHLa,
HHTETpal, CyMMa U JIp. — HaM MX OPUXOANTCS 3ay4nBaTh, @ UTAIbSIHILY WIM aHIJIMYaHUHY OHU 3HAKOMBI C IETCTBA KaK CJIOBA
poaHoro s3bika. To ke ¢ 0003HaYeHUSIMU: BCe 0e3 UCKITIOUEHUS] MaTEMaTHIECKHE BETUIMHBI UMEIOT MEpY, 3TaJIOH ISl CPaBHEHUS,
€IMHMILY U3MEepeHUsl (B ATOM 3aCiIyra MHOTHX TMOKOJICHHI MaTeMaTUKoB; a Moxet jin Menuiinia UISMEPUTD Tsokects 6onesnu,
[eJaroruka — CTENeHb MacTepPCTBA YUUTEIIs, a IICUXOIOTHsI — CHITY SMOLU#?), TpeOys Kakoi-TO OYKBBI IJIs1 ONMMCAHHS KOJTUIECTBA
Ka)JI0M TaKOH BEMUYMHBL. DTN OyKBBI 3aMMCTBOBAHBI B OCHOBHOM U3 JIATHIHU — S13bIKAa MEXIYHApPOIHOT 0 OOIIEHHUS YUEHBIX B TIOPY
CTaHOBJICHHSI MaTEMAaTUKHU KaK HayKH. MaTeMaTukaMm ené HU4ero, a KakoBo MeIMKaM MM OHoJIoraM — 3ayquBaTh HA3BaHHS BCEX
0oJe3He#, KOCTeH, MBIIIIIL, JIEKAPCTB, PACTCHUN, HACCKOMBIX Ha JIaThIHU? BoT /e 3yOpéxkka!

Wrtak, BayKHBIM KOMIIOHEHTOM NMPO(ECCHOHANN3MA CIEHATNCTA (a TeM Oosee, pOJUTENS WIN YIUTEINs) ABJISIETCS, KpOME OTIIMYHOTO
BJaJIeHUsI (PaKTUIECKHM MaTepHaIOM, YMEHHE 0TOOpaTh JaHHbIE I KOHKPETHOTO Pa3roBopa, Oecesl, pacolokKHUTh BCE B HYKHOU
TIOCIIeI0BATEIBHOCTH, BBIICTUTE BayKHEHIIee, paclpeaeNuTh BpeMs U mp. Be€ 3To HeoOXxonumo caenaTs A0 pa3roBopa u, B Hieae,
3aIIOMHUTH, YTO HAYHETCSI OHA ¢ onpoca Banu u Camy, 3atem BaHs pemaer JoOMamHioO 3aaqy, U Ha MATHAAIATON MUHYTE
oObsicHeHHe TeMbl "I eoMeTpryecKre PUIIOKEHHS ONPEIEICHHOr0 HHTerpaia’ Halo HaYaTh HE C TOBTOPEHUS OMPEICICHHUS TAKOTO
HHTErpaia, a ¢ MpochObl MPEICTABUTh ceOe KU3HB 0€3 pacueToB IUIONIAIeH, paboThI, CHII, TEXHUYECKUX oTpeOHocTel. Ha
IPAKTUKE TAK HE TOTydaeTcs — CIHIIKOM MHOTOE HaI0 3allOMUHATE, O9TOMY Bee mexarord muuryt INTAHBI 3BAHATUM, rae
0TOOpaHHBIN MaTepuall PacIoNoXKeH B IOJDKHOW MTOCIeJOBATEIBHOCTH M IPUMEPHO PACTIPEIENEH N0 BPEMEHH, T/1€ BBIACIICHBI
(OpMYIBI U IOHATHS JUIS 3aIMCH 00yJaeMBbIMH, TA€ CIeNaHbl KAaKHe-TO BaXKHBIE IS yIuTens ToMeTKH. CTyIeHTaM Ha IPaKTUKe U
HaunHarommM yaurernsim 3ATIPEIIEHO Bectu ypoku, He uMes IpeBapUTEIHHO COCTABJICHHBIX IUIAHOB, T.K. UX HATMYUE — BCE JKe
TapaHTHsl, XOTS M HEeTlOJHAsl, TOATOTOBKH K 3aHATHIO. [[ITaH He TOMBKO OpraHU3yeT CaMOro YUHUTEIsl, Pa3rpykKaeT ero naMsTh,
MI03BOJISIET HAKAIIMBATh MaTepral U yepe3 roll He HAUMHATH MOJATOTOBKY K 3aHATHIO C HYJISI, HO U CITY’KHT MOIITHOM
TICHXOJIOTMIECKON TMO/IEPKKOI B X0JIe U3II0KEHHS HOBOH TEMBI; €CIIM YTO-TO 3a0bUI, HAIyTall, HE CXOTUTCS OTBET B 33/1a4€ —
MOXKHO 3aIJIIHYTh B TUIaH. [IpaBa, i HAYMHAIOMINX 3/1€Ch KPOETCsI ONACHOCTh YPE3MEPHOI MPUBI3aHHOCTH K IUIAHY, O0S3Hb
OTOpBAaThCS OT HET0; @ caMble HEyMeEJbIe WK JieHuBbIe pocTo-Hanpocto YU TAIOT 3anucu Benyx (pedyb HE HIET, KOHEYHO, O KaKOii-
TO HY)KHOH LIUTaTe WM OTPBIBKE MPOM3BeIeHus ). Kpome Toro, moaroroBka KaueCTBEHHOTO ITaHa — OTOOp M 3alich MaTepHana,
3aIIOMHHAHNE BCETO BayKHOTO, ITPOPEIIBAaHNUE 32/1a4, TOJr0TOBKA SKCIIEPUMEHTa — TpeOyeT MmoHavary 00JIbII0r0 BpEMEHH, TaK 4TOo
TIepBBIE JIBA-TPH ToJa padOThl OYEHb TPYIHBI, JaXKe €CIIU 3a0BITh IPOOIEMBI HEYMEHUS MOJIePIKaTh JUCIUTLIIHY, BECTH KIaCCHOE




PYKOBOJZICTBO, TOBOPHUTH C POIUTEIISIMH, OBITH TOYHBIM U 00s3aTEIBHBIM, IPOOIEMBI BXOXK/ICHUS B KOJJIGKTHB, OBITOBBIC, CEMEITHBIC 1
mp. ¥ np. Benb mnaHbI-TO HyXHBI K KaXJ10MY YpoKy! SICHO, 4TO YMEHHIO COCTaBIIATh TaKUE IUIaHbI TAKXKE HAJIO0 TIATEIbHO YUUTh B
YHUBEPCUTETE.

ITosToMy B NpeAIokKEHHOM Kypce U3ydeHue TeopeTUeckoro Matepuaina crpourcs Ha 6asze INTJAHOB OTBETOB
(L[AIZ[[)KECTOB), KyZia B C)KaTOM BHJIE BXOAMUT MaTepUall JIEKIUI B HY)KHOH IOCIIeI0BATEIbHOCTH, IPUYEM BaKHEHIIINE MOHATHS,
(hOpMyIBI, TEOPEMBI H TIP., KOTOPBIE CIEAYET 3ayIUTh HAU3YCTh, JIHIIb YIIOMUHAIOTCS, & BOT BECh BCIIOMOTATENbHBII MaTepuai
(MaTeMaTHUUYeCKUE BBIKIIAIKU, CXEMBbI, PUCYHKH ) TIPUBOAUTCS OoJiee moapoOHo. JlaikecTbl COOUPAIOTCS CTYACHTOM CaMOCTOSITEIEHO
MOCIIe Pa3bsCHEHUH npernoaasaTes B Hadane kypca. Ot cryaenta tpedyercs [IOATOTOBUTHCS K X NUCIIOJIB30OBAHUIO
TP OTBETE; nepemnucate miaH 0TBETa Ha OT/EIbHBIN JINCTOK JKEJIAaTENbHO (BKJIFOYAETCs MaMsTh!), HO He 0053aTeIbHO.
IoaroToBka o3Ha4aeT He TONBKO 3ayYUBAHUE BCETO, YTO HAJIO 38y4UTh, HO U TOTOBHOCThH Pa3BEPHYTh NAM/DKECT B BUIE MOIPOOHOTO
Y TIOJIHOT'O OTBETA, PACKPHITh MATEMAaTUYECKUE CBA3H B IPOMEKYTOUYHBIX BBIKJIAIKAX, YKa3aTh CMBICI Ka)KIOr0 3Ha4Ka, OYKBBI,
pHUCYHKa, BEpHO Ha3BaTh Bce OYKBBI U T.11. [1aH oTBeTa — He J0rMa, a PyKOBOJACTBO K JeicTBuIo. Jla, cieoBanue miany
HaBSI3BIBAET CTYJCHTY OIPEJIeNIEHHYIO JIOTHKY OTBETA, 3a KOTOPOW CTOST UCKYCCTBO M OIIBIT CIIEHUANINCTA (YUNTAll — YUUTEIS UITH
ponuTtesst). Ho MOXKHO MOATrOTOBUTH CBO#I TIaH, CIEOBATh CBOCH JIOTMKE MITK JIOTHKE YIeOHHKA — JIUIIb ObI IIaH BKIIOYA BECh
MaTepuan naikecra. Jlalmkect — y3akoHEHHas IOACKa3Ka, I'/ie MaTepuall 1eI0H JIEKIIUM 3aHUMAET MOJICTPAHUIIBI, TaK YTO
cBOOOIHOE BIIaJICHUE JAAlJDKECTOM — YK€ XOpoluii npusHak. Jlaiipkect orpannurBaeT U TpeOoBaHMs NPeENoaBaTess: 3a paMKU
ITaHA OTBETA €r'0 BOIPOCH! BBIXOAUTH HE JIOJIKHBI.

Yactps MaTepualia Hy)KHO U3y4HTh CAMOCTOSATENILHO, UTO MPEAIoaraeT MmoAroToBky ceoero miaHa orseta. BHUMAHUE! Oro
nomxeH 0b1Th IUTAH, A HE TEKCT otBera, KOTOpbIIl IPOCTO 3auuThiBaeTCsl. UTeHHE 3ar0TOBJIEHHOIO IoMa TEKCTa COBEPIIEHHO
Henomyctumo! Takast popma paboTHI ¢ yUEOHHKOM BO3MOKHA TIPH MEPBOH MPpopaboTke MaTepralia it ces, HO H3JIOKSHHUE €ro
OLIEHUBAIOILIEMY OTBET MPENOJaBaTelio TpedyeT ropasao 6osee IIOTHOM CBEPTKU HHGOPMALIUY B IIAMSTH.

CocraBieHue 1 IpopaboTKa IJIAHOB OTBETa HE TONBKO FOTOBST CTYJEHTa K OyayIel nmpodeccuoHaabHON esTeIbHOCTH, HO U
pasrpyXaroT ero namsrh 3a C4ET BCIIOMOraTeIbHOTO MaTepHaa, IPOMEKYTOUHBIX MATEMAaTHYECKUX BBIKJIA/IOK U TIP., KOHLEHTPUPYA
BHUMaHME Ha OCHOBHOM. J[alJUKECThI ONpeIeIIsiioT TOT 00bEM OTBETA, KOTOPOI'0 OXKUAAET IperoaBaTesb, IPUIEM OH BIpaBe
TpeOOoBaTh NIYOOKOro YCBOEHHsI BCETo MaTepHaa Aaiijpkecta (B TOM YUCIIE U BEIBOZA (GOpMyI, T.K. 3aIIOMUHAThL BHIBOA HE HAIO).
Pazymeercs, CTyI€HT MOXET UCIIOIb30BaTh JIIOOOH HOMOIHUTENBHBIN K JalKeCcTy MaTepuall.

SICHO, UTO HETIONHBIN MIIN HEKAYeCTBEHHO MPOPabOTaHHBIN MTaH OTBETA TAPAHTUPYET CHIKESHUE OI[EHKH. JTO CICAYET U3 TeX
MIPOCTHIX COOOPAXKEHHH, YTO KaXKIBIH Jali/KECT BKIFOYAEeT MaTeprall MPUMEPHO OJTHOM JIEKIIUH, T.€. Ha MOJrOTOBKY U MPOpaboTKy
€ro HaJio 3aTPaTUTh 2-3 yaca — TPyJ HEMaJbIi 1 HEPOCTOIl, TPeOYIOINI HCIIONb30BaHUS BCEX BUIOB NMAMSITH, U3y4IEHUS
KOHCIIEKTA JICKIIUH ¥ Y4eOHUKOB, JOMOJIHUTEILHON JIUTEpaTyphl. M eciii 3THX 4aCOB MHTEHCUBHOM PabOThI HE ObLITO, AalKecT
MPUHECET MaJIo MoJib3bl. KauecTBO MOAroToOBKH, T.€. yMEHHE CBOOOAHO U npaBmiibHO roBoputh HA MATEMATUYECKOM A3bIKE,
OyJzieT MpoBEPATHCS B XOJ/I€ TEOPETHYECKOro codece/I0BaHus B KaOWHETE, Ha KOJUTIOKBIYMaXx M Ha 3a4eTe (IK3aMeHe).

daxTHYeCKUi MaTepUall JIJIs YacTH JIAHIHKECTOB HE yJIaCTCsl HAWTH B yUeOHUKAX IO TOH ITPOCTOM MPUYHMHE, YTO OH TyJa euié He
yCIIeJ IoNacTh. DTO TAKXKeE OJIHA U3 MPOOJIeM TpErnoaBaHus, 0COOEHHO OCTpast U3-3a OBICTPOrO PAa3BUTHSI COBPEMEHHON HAYKH:
4acTh 3HAHUH MOCTOSHHO NPUXOJUTCSI OOHOBIIATH M ONONHATE. [IpeacTaBuTensM MaTeMaTHKU U €CTECTBEHHbIX TUCLUILIINH —
¢busMKaM, XMMHKaM, OHOIOraM — B CPAaBHEHHH C IPENoJaBaTe s IMU OOIIECTBEHHBIX M T'YMaHUTaPHBIX JUCLUILINH PUXOIUTCS
paboTaTh ropaszio MeHbIIIE, T.K. OCHOBHAS YacTh X TEOPETUUECKOro Oara)ka He ycTapeeT HUKOT/IA: TT0Ka CYIECTBYET Halla
Bcenennas, B Helt OyayT BepHbI Teopema Jlarpanika, 3akoHbl HproTOHa, meproandeckas cucteMa MeHzeneeBa, ypaBHEHHUS
MakcBenia ¥ 3aKOHBI HacleACTBEHHOCTH. [IoM04b B 0OHOBIEHNM 3HAHUI PU3BaHbI HAYYHO-TIOMYIIIPHBIE XKypHaIbl «KBaHTY,
«Hayka u xxu3Hby, « TexHuka — Monoa&xmny», «3HaHue — cuiay, «B Mupe Hayku» U ipyrue, ornepaTuBHO MyOIUKYIOIUE
rH(OPMALINIO 0 HOBEHIINX JOCTIKEHUSX HAyKU U TeXHUKH. K cokaneHuIo, MpaKkTHKa MOKa3bIBAET, YTO MHOTHE HAIIX CTYACHTHI U
HE MOA03PEBAIOT O CYLIECTBOBAHUH TaKUX KYPHAJIOB, HE TOBOPS YK€ O PErYIsApHOM X uTeHuH. OHU eI He 3HAIOT, YTO JOCTATOYHO
IIPEMOIaBaTEI0 HECKOJIBKO Pa3 He OTBETHTh Ha BOMIPOCHI JIIOO03HATENBHBIX YUEHUKOB O KPUBU3HE IPOCTPAHCTBA, BO3MOXKHOCTH
JeJIeHHsT Ha HOJIb, JIOTUUECKUX Mapaokcax v couzMax Wiy BO3MOKHOCTH ITYTEIIECTBHSI BO BPEMEHH € TOMOLIBIO TYHHENEH B
MIPOCTPAHCTBE — U C MEUTOH 00 aBTOPHUTETE MPUAETCS HAJOJITO, €CIIM HE HABCET/1A, TPOCTHTHCSL.

Urak, npy n3ydeHuN TEOPETUIECKOr0 MaTeprata ISHCTBYH Tak.

a) Cepné3Ho Hactpotics Ha SAYUVBAHUE BaxkHeliero Mmarepuana, BbIJICICHHOTO MPEMoiaBaTeNieM Ha JIeKIusx. Vcnonb3yii Bce
BH/IbI TIAMSITH, HE 3a0bIBasi TJIABHOIO: MIOBTOPEHUE — MaTh YYCHUS, a PeryisapHyo padory (o 10 noustuii u popmyn KAXJIbIN
JIeHb) HE 3aMEHHUT HUKAKOH MITypM Tepe 9K3aMEHOM.

0) Yuuck ropoputs Ha [IPABIJIBHOM maTemaTH4deckoM si3bIKe. 3aydu, KAKMMH OyKBaMH 0003HAYAIOTCS BEJTMUUHBI B Kypce, Kak
9TH OYKBBI MHIIYTCS U yuTarOTCs. [IpaBuiibHO npon3HocH hamuinu yaeHsix. He 3a0biBaii eJMHALBI BCEX BEINYHH, 3HAYCHHS PsLaa
KOHCTAHT.

B) Yuuck TPAMOTHO u3znarate MmaTepuan. OCHOBHOE OpY)KHE YeJIOBEKAa — CIIOBO. A MHOTO JIU MPUXOUTCS IKOJILHHUKY TOBOPHTH
Ha ypokax? Ilo mogcueram B. @. [llaTtanoBa — B smydrem ciaydae 2 MUHYTHI B IeHb. M BOT 3TOT «MOITYaIMBEIID MIKOIHHUK
MIOCTYTIAeT B YHUBEPCHUTET. 3/1€Ch BO3MOKHOCTEH MOXKET OBITh €1le MEHbIIIe — JICKIIUH, PAKTHYECKHE 1 TaOOpaTOpHbIE 3aHATHS
MOT'YT OBITh OPraHM30BaHBI TaK (XOTS 3TO, HA MOH B3TJISII, HEBEPHO), UTO 33 CEMECTP CTYASHT BOOOIE HU pa3y He modecenyer ¢
mpernojaBarelieM. A Kak Takoid 4eroBeK OyieT padoTaTh B IIKOJIE HITH BY3€, 1a U BOOOIIe cpen MoeH, cede monooHsix? [loaTomy
MIOCTOSIHHO YHUTA JIUTEPaTypy U KOHCTICKTHI JEKIHA (MHOTO YHTAFOIIHE JIFOAN HE TOMHSAT MPABUJI POAHOTO SI3bIKA, HO MPABUIBHO
TOBOPST U MUIIYT); BHUMATEJIFHO CITYIIAi pedb MpernoaaBaTeei, CTapasch He IPOMYCTUTh HA €IUHOTO 3aHATHS; CIYIIAil OTBETHI




TOBApHILEH 1 3aIIOMIHaN HX OIIHOKY — HO CaMOe TIIaBHOE, UCTIONbB3YH JTI00YI0 BO3MOXKHOCTD TIOTPEHUPOBATECS B U3JI0KECHUH
Mareprania Ha IPC, KOHCYNbTaIuH, IPaKTHIECKOM (JTa00paTOpHOM) 3aHATHH, B Ta0OPATOPHH, Ha KOJUIOKBHYME, JUIS COCE/a TI0
OOIIEeXUTHIO, TIepe]] 3ePKaJIOM U T.1 ¥ T.IL.

r) Paborait PEI'YJISIPHO. [epex HOBOI Nekiiei IpOCMOTPH MaTepHal MpeIbIIyIel; cpa3y BEISICHU BCe HEMOHATHOE Ha
KOHCYJIbTalllH, B yueOHNKE W y ToBapHIIeil. He ocTaBisii MOATOTOBKY IJIAHOB OTBETA M IIPOPAOOTKY CAaMOCTOATEIEHOTO
MaTepHala, 0COOCHHO I10 HayIHO-TIOIYIISIPHOI INTepaType, Ha IIOTOM: OJJHOTO JHS Iepex 3a4eToM (SK3aMEHOM) BCer/ja He XBaTaeT, a
popadoTKa TAKUX TEM TPeOyeT JUTUTEIBHBIX IIONCKOB B OMOJIOTEKaX MHOTHX HAyYHO-TIOTYISIPHBIX K YPHAJIOB.

4. CAMOCTOSTEJIBHASI PABOTA

Beiciias mkosna OTiM4aeTcs OT CpelHel He TOMBKO CeUaT3arel MoroToBKY, HO TJIaBHBIM 00pa30M METOIUKON yueOHOMH
paboThI, CTENEHBIO CAMOCTOSATENBHOCTH CTYJeHTOB. [IpenonaBarens auilb ONpeieleHHbIM 00pa30M OpPraHU3yeT II03HABATEIbHYIO
JeSITeIbHOCTh CTYJIEHTOB, camo e rno3Hanue ocymectsisier CAM CTYIEHT.

CamocrosiTenbHas paboTa Ipex/ie BCEro 3aBepllacT 3alaul BceX Apyrux BunoB yueoHoi padorst. BHUMAHHWE! HUKAKHWE
3HAHUS, HE CTABILIWE OB BEKTOM COBCTBEHHOM JIEATEJILHOCTH, HE MOI'YT CUUTATBCS TTOJJIMHHBIM
JOCTOSHUEM YEJIOBEKA. IToMuMO IpakTUYECKON BaXKHOCTH CaMOCTOSITENNbHAst paboTa UMeeT OOJIbIIOE BOCIIUTATENBHOE
3HaUEHUE: OHA (POPMUPYET CAMOCTOSTENILHOCTh HE TONBKO KaK COBOKYITHOCTh OIPE/IC/ICHHBIX YMEHUM 1 HABBIKOB, HO U KaK 4epTy
XapakTepa, Urpalolilylo CyIIeCTBEHHYIO POJIb B CTPYKTYpPE TMYHOCTH COBPEMEHHOIO CIIEUAINCTA BRICIIEH KBAJIU(UKAIIN.

OJHaKO Ke, CaMOCTOsITeIbHAsE pabOTa YacTO UTHOPHPYETCS CTYACHTAMH B TCUCHHE CEMECTPa, YTO COBEPIICHHO HEIOITYCTHMO.
[NosiBnsiercst cob1a3H cHavana "norynsarTe'", a moroM "MogHaxars".

BHUMAHMUE! Ota cutyanus siBAsSETCs CTAHAAPTHOM JIOBYILIKOM, M3-3a KOTOPOH €KEroJHO HECKOJIBKO YEJIOBEK OTUUCIISIIOTCS U3
yHuBepcutera! Jleno B ToM, 4To 006EM pabOThI IO MATEMAaTHUECKUM TUCLUIUIMHAM BEJIMK, a YHCIIO 3aHATHI OIpaHUUYCHO (CM.
KajeHapHbIi 1aH), npudeM 1o okoHuanuu kypca IIPETIOJJABATEJIb HE OBSI3AH C BAMU PABOTATD (cM. Bhle). A He
C/IaHbI JOMAIIIHUE, KOHTPOJIbHbIE M MHIUBUYaJIbHbIE pa0OThl — y4eOHBIH IJIaH HE BHINOJIHEH, U O cllaue 3a4yeTa (3K3aMeHa) U peun
ObITh He MoXeT! [ToaToMy neiicTBYi Tak:

1. 3a HECKOJIBKO nHei 10 TIeKLMHU WIK PAKTHYECKOTO (JJa0OpaTOpHOro) 3aHsTHs (HE B MOCIEAHUN 1eHb, T.K. 3TO FAPAHTUPYET
HETrOTOBHOCTH!) B 4achl CAMOIIOATOTOBKH, HEOOXOIMMO MPOUUTATh Npeabinyiyto gekiuio, PASOBPABIINMCH ¢ ocHOBHBIMU
MTOHSITHSIMU, TEOPEMaMH U JIOTUMECKOH CTPYKTYPOH JICKIIUH (2 He MEXaHUYECKH, 3yOpsi JOpMYIHPOBKH!).

2. 3ATO/JIS Hayuuch pemiath npocteiinme 0a3oBble 3a1a4u, npuBeaeHHbIe B Jiekin. Cucremarnyecku OB bSCHSU cebe
(ToBapwmiily, coceny, 3epKaily) KaXIblii CBOM IIar NMpH pelieHuH, OOJIbIlie TOBOPH, MEHbIIIE 3auChiBaid. To jxe MpaBUIIO PUMEHSH
IIPU PELICHUHN JOMAIIHUX, KOHTPOJIBHBIX U MHAMBUAYAIbHBIX 33 aHHUH.

3. [Ipu noaroToBKE K TEOPETUYECKOMY coOeceI0BaHUIO (KOJJIOKBIYMY) JJOMa FOTOBSTCSI OTBETHI HA BCE BOIIPOCHI, HO OTBEYATh
KaXIBIH CTY/IEHT OYJIeT JIMIIb YacTh UX, YKa3aHHYIO npernoaaBarteneM. [loaroropka k codeceioBanuio TpeOyeT HECKOIbKUX JHEH !
CobecenoBaHue UAET 32 CTOJIOM IMPENOIABATENS, U CTYICHTY HY)KHA JIMIIb yncTas Oymara. [Tonb30BaThesi y4COHMKOM HITH
KOHCITCKTOM 3/1eCh 3aIIPEIICHO.

MoxHo, onHako, moarotoBuTh cxkateiii [INTAH OTBETA (naiimxect), Kyaa BKIFOYAIOTCS TPOMEXKYTOYHBIC MATEMaTHYCCKHUE
BBIKJIA/IKU, PUCYHKH, TpadUKy U T.I1.: BasKHeHIIne (OPMYIbl, TOHITHUS U T.J., KOTOPbIE ClIeAyeT 3HaTh HAU3yCTh (OHU BBIIEISIIOTCS
MpernoaBaTeeM Ha JICKLUH), IOJDKHBI ObITh YKa3aHbl B m1aHax otBeToB BE3 PACKPBITUA COAEPXKAHUA.

OtBert cTpoutcs B HhopMe CBI3HOTO U3IOKEHUS TEOPETUIECKOT0 MaTepralla ¢ TIOMOLIBIO INTAHOB OTBETOB. B Xoz1e 0TBeTa CTYAEHTHI
00s13aHBI BHUIMATEJIFHO CITYLIATh JPYT APYyra ¥ NPeroaBaTels — yYuThCs JTydlle Ha Ty)KHX OIIHOKax! — HO He TO/ICKa3bIBaTh, T.K.
OLIEHKa 32 co0eceI0BaHNe CTABUTCS M B KOHIIE €T0 OOBSABIIETCS KaXKIOMY, CYIIECTBEHHO BIIMSS HA 9K3aMEHAMOHHYIO OLICHKY (a B
cirydae TMOJICKa3KH HaJlo 9Ty OLEHKY AeNuTh Ha ABoux!). Ecnu ofuH U3 cTyAeHTOB He mpomén codeceIoBaHre, TO CAAIOLINE C HUM
KOJIJIOKBUYM, OTBETHB Ha cBOU Bompockl, Bce ke HE BYJIYT, kak npaBuiio, IOMyLIEHHI 10 3a4eTa (IK3aMeHa), OKa HE MOMOTYT
TOBAPHUIIY IOJrOTOBUTLCS M POMTH cobeceioBanre. ITo 00BSICHACTCS TEM, UTO Ha 3a4eT (3k3ameH) OyayT BeiHOcHThCs BCE
BOIPOCHI K COOECEIOBAHUSM, U JIIOOOMY CTYACHTY MOTYT IOMACTh KaK pa3 Te BOIPOCHI, KOTOpPbIC HE ObUIH pa300paHsbI ¢
npenogasareneM. Ha oOcrostensHoe TeopeTHyeckoe codeceioBaHue, MIaBHas 1eJlb KOTOPOro — JaTh BO3MOXHOCTE KAYKJIOMY
CTYZICHTY TIOTPEHHPOBATKLCS B U3JIOKECHUH MaTepuaia — Tpedyercs 15-20 MuHyT Ha cryneHTa. [IoBTOpHBIE, Ha JAHHOM 3aHSTHH,
cobeceoBaHMS BO3MOXKHBI TIOCIIE CaYM TEOPHH BCEMH OCTaJIbHBIMU CTYIEHTAMH; 3TO peaabHO, €CIH HaJ0 JIMIIb AOCAATh KaKyI0-TO
Malylo 9acTh Teoperudeckoro Bompoca. Ctynentsl, mo JIOBbIM mpuunzam npomycTruBIne KOJUIOKBUYM, HE CIABIINAE TEOPUIO, HE
BBINOJTHUBINNE HHANBUIYyIbHBIE 33JaHHS M HE OTBETUBILIHUE HA JOTOJHUTEIBHBIE BOIPOCH — CUUTAIOTCS 3aJ0JDKHUKAMU H
JIOJKHBI BOCTIONTHUTB OTCTaBaHHE BO BpeMsl BBI3BIBHBIX KoHCYnbTanuii: BCE mporymeHHbie yackl, Kak MpaBuilo, TOIKHEI OBITh
BOCCTaHOBJICHEI.

Kak npaBusio, 3a omHy Oeceny CTYACHT JO/KEH CAATh KOJUTOKBUYM W/MJIH 3alllUTUTh WHIUBUIYAIbHYIO (KOHTPOJIBHYIO) paboTy. 310
BITOJTHE PEAIbHO, €CIIM MOATOTOBKA ObLIa J0OPOCOBECTHOM: 10 15 MUH — Ha TeopeTHyecKkoe cobeceoBanne, HECKOIEKO MHHYT —
Ha 000CHOBaHHE BBIKIIAJIOK B IPEBSIBICHHBIX PENICHHBIX 3a1adax. Ho eciu mpeaBapuTenbHO He ObLITH OTpadeHbl Yachkl Ha
HOZITOTOBKY 0OOCHOBaHHMS PEIICHNU, a TIaBHOE, TeopeTndeckoro codeceqoBanmst — 3AJJOJDKEHHOCTb TAPAHTHPOBAHA!
CraB maHHBIN KOJUIOKBHYM, CIIEAYET TOTOBUTHCS K cremyromeii Oecene (c Ne 1 — na Ne 2, u 1.11.). [1o uroram paboTsl B cemecTpe Ha
9K3aMeH MOT'YT BBIHOCHTBCS TPH OLIEHKHU: 32 TEOPETUIECKHE 3HAHUS, TIOKa3aHHbIE B X01€ COOECeIOBaHUHN; 3a PAKTUIECKHE




YMEHUS ¥ HaBBIKK — olieHKa 3a /I3, U3 u K3; 3a mobpocoBecTHOCTH (OIIeHKa YIHTHIBAET IPOITYCKH 3aHATHI 0€3 YBaXXKHTEIBHBIX
TIPUYHH, Ka4eCTBO ITOJITOTOBKH K cOOECET0BaHHIO U 0)OPMIIEHHS OTBETA, CBOEBPEMEHHOCTh CAAYH U T.I.)

Hrak, k Ka)xJ0My KOJUTOKBHYMY HykHO: a) BAPAHEE 03HaKOMHUTBCS C BOIPOCAMH M ITOJATOTOBHTH OTBETHI Ha HUX; 0)
noxroroBuThCs K 3amure J[3, I3 u K3; B) MOATOTOBUTHCS K TEOPETHIECKOMY COOECceI0BaHUIO, IIPOPA0OTaB IIAHBI OTBETOB, 3ay4NB
Ba)KHEHIIE MOHATHUS, (POPMYIBI U T.JI.

KostokBruyM c/iaH, €CITi MO KaKJAO0MY BOIPOCY MPEIbsBIICH IUTaH 0TBeTa (aiprect), odpopmiieHsl u 3ammmenst J3, U3 u K3,
HPOIICHO TEOpETHYECKOe COOECETOBaHHE U TOKA3aHBI MPAKTHUCCKUE YMEHHSL.

5. TIOPSIJIOK CJIAUM 3AUETA (DK3AMEHA)

3ayer (K3aMeH) BKJIIOYAET 2 YacTH: cOOECEIOBAHHE [0 TEOPETHIECKOMY MaTepHaIy; IPOBEPKY IMPAKTHICCKUX YMEHHI U HABBIKOB.
BHauaie y kaxJJoro cTyJJeHTa IpOBepsETCs HAJIMUUE IUIaHOB OTBETOB U 3anucell Ko BTopoif yactu. IIpu ux oTCyTCTBUU CTYIEHT
MOXET OBITh HE JIONYIIEH K 3a4eTy (3Kk3aMeHy). IIpoBepsieTcs Takoke, COOTBETCTBYIOT JIM IUTAHbI OTBETOB 110 CXKATOCTU
IpelaraeMbIM HIDKeE JaiiJpkecTaM: TEKCThI OTBETOB, KOHCIIEKTHI JISKIUH, y4eOHUKY U T.I1. 3alIPEIIeHbl, a BCE, 4TO TpeOOoBaIoCh
3ay4UTh, 1OJDKHO OBITh B IIaMSTH, a HE Ha Oymare.

Ecnu y cTyZieHTa He BBIIOJIHEHBI KaKHe-TO JJOMAIIHUE paOoThl, UMEIOTCS 330JDKEHHOCTH 110 NIPAKTHYECKUM (JIaOOpaTOPHBIM)
3aHATHAM, He CIaHBI KOHTpONIbHBIE paGotsi — OH HE BBITIOJIHMJI YUEBHbIH ITJIAH U K 3AUETY (3K3AMEHY) HE
JOITYCKAETCH. Ecnu 3a10;5k€HHOCTh HeBeHKa (He caH 1 CriMcok MOHSATHH, He TIOKa3aHo 1 omaliHee 3ajaHue | Tp.), TO
MOKHO JIOTOBOPUTHCS JIMKBUIUPOBATH €€ Ha KOHCYJIBTALIMHU IEepe]] 3a4eToM (9K3aMEHOM) W JlasKe B Hauasle 3aueTa (9K3aMeHa),
II0Ka FOTOBSTCS NepBble cTyAeHThl. Ho 3Toro BpemMeHu maio...

3areM CTYJCHT MoiydaeT OUIeT WK HOMEP COOTBETCTBYIOIINX TEOPETHIECKOr0 BOMPOCa U MPAaKTHIESCKON 3a1aui U roToBUTCS BE3
HCIIOJIb30OBAHM maHoB 0TBETa, 3aIMCEH.

Ha 3auere (3x3aMeHe) MPOBEPSAIOTCA: MOTHOTA PACKPHITHS TEOPETUUECKOr0 BOMPOCA M CBOOO/A BIaJIEHNSI OCHOBHBIMU
MaTEMaTHYECKUMU MTOHATUSAMM; Ka4€CTBO ITOJrOTOBKU BOIIPOCOB JJIsi CAMOCTOSITENILHOIO U3Y4€EHUS; KaUeCTBO BIIaIEHUs
[IPAaKTUYECKUMU YMEHUSAMH U HaBBIKaMHU. 3aueT (3K3aMeH) He CllaH, eClii Jro0ast U3 Tpex OLEHOK HeyloBIeTBopuTenbHa. Kpome
TOro, UTOrOBast OLIEHKA B 3a4ETKE YUMTHIBAET OLIEHKH 110 UTOraM paboThl B CEMECTPE: 3a TEOPETUUECKUE COOECceI0BaHus; 3a paboTy
Ha JIeKLUsIX; 3a pemenue 3agad. BHUMAHUE! Bropoit Guet naBaThesi, Kak IpaBuIo, He OyaeT.




IIpuniaoxenune Nel
IIpumepHBIii TecT 151 BXOJHOI0 KOHTPOJIA

1. IlnuTtka mokonaga ctout 100 py6. Kakoe HanbospIiiee 4nuciio minTOK MOKHO KynuTh Ha 400
pyOJIeii Bo BpeMs pacipoaku, KOoTa cKuaka cocrapisieT 30%?
1)2 2)3 3)4 4)5 5) 6

2. Ha nmarpamme rmokasana JMHaMHUKa IIPOU3BOJICTBA KOJIOAC M MSCHBIX JIeTHKaTecoB B Poccuu
¢ 2015 mo 2019 ron.

MpoM3BoaCcTBO KONBAC M MACHBIX fle/TMKaTecoB B Poccum
B 2015-2019 T

241

MAH T

2015 2016 2017 2018 2018

Onpenenure Mo auarpamMMme pa3HOCTb MEXKIy HauOOJBIIUM W HaWMEHbIIMM OOBbeMaMu

MMPOM3BO/ICTBA 32 YKa3aHHBIC TOBI (MJTH T).
1) 0,02 2) 0,03 3) 0,04 4) 0,05 5) 0,01

3. Haiinure 3Hauenue Beipaxenus: 2109, 9.
10,5 2) 1 3)2 4) 3 5) 4

4. Pemute ypaBHeHHE /X —1=3.
1)4 2) 10 3)-1 4)3 5)9

5. HaiiiuTe mOJIOKUTEIbHBIN KOPEHb YpaBHEHUs: (X —1)* =1.
1)2 2)1 3)3 4) 1,5 5)0,5

6. Haitmure 3nauenue Beipakenus: 0,34-10-0,2.
1) 33,8 2) 0,14 3)3,2 4) 3,38 5) 2,2



7. YcTaHOBUTE COOTBETCTBUE MEXKY BEIMUMHAMU U UX NPUOIMKEHHBIMU 3HAUECHUSIMU:

BEJIMYMHBI [IPUBJIMDKEHHBIE 3HAYEHW A
A) luameTtp crakaHa 1)2m
b) Tonmuua npocToro kapanjaaiia 2) 8 MM
B) lnuna kpoBatu 3)48 m
I') BoicoTa TeneBbIIKu 4) 8 cm

B tabnune noa kaxxmaoi OYKBOM yKaKUTE COOTBETCTBYIOIINI HOMED.

A E B r

1) 4231 2)3412 3)3142 4) 2143 5) 4213

8. B ypue naxonutcs 2 Oenbix u 3 uépHbix mapa. Hayran usBnekaercs 1 map. Haiigure

BEPOSATHOCTH TOTO, YTO OH OYJET OEIBIM.
1)0,2 2)0,3 3)0,4 4) 0,5 5) 0,6

9. HaiiuTe rutomaip TpeyrojabHUKa, H300pakEHHOTO Ha KJIeTYaTol Oymare ¢ pa3MepoMm KIETKU
1 cMm x 1 cm. OTBeT naiiTe B KBapaTHBIX CAHTUMETpaXx.

B

N\ T~

1) 15 2) 12 3) 14 4) 16 5) 10

10. Kakoe 3 unces 0OTMEUYEHO Ha KOOPIWHATHOM MPSIMOM TOUKOH A?

Il Il L 1 L
I I - J ¥ I

1] 1 2 3 4
1) 15 2) 2,1 3)2 4)1,7 5) 1,9

11. Kakoii yrou (B rpaaycax) OmMChIBacT MUHYTHas cTpeika 3a 18 MmuH?
1) 120 2) 150 3) 180 4) 108 5) 135

12. VYron mpu oCHOBaHMM paBHOOEIPEHHOTO TpeyroyibHuka paBeH 80°. Haiimute yrom mpu
BEpLIMHE 3TOr0 TpeyrojabHuKa. OTBET aliTe B rpaaycax.
1) 20 2) 25 3) 30 4) 40 5) 45

13. KaxoBa noJypkHa OBITH IUIOIIAAb KaOMHETa BHICOTOM 3 M mId Kiacca B 20 4eloBeK, €ClIM Ha
Ka)XJIOTO ydeHHMKa HYXHO 7,5 M° Bo3ayxa?
1) 50 M2 2) 150 M2 3)75 M2 4) 60 M2 5) 100 M2

14. Haiinute HauMeHblIee LeI0e 3HAUCHHE X, YIOBJIETBOPAIOLIEe HEPAaBEHCTBY 2X —12> 3.
1)1 2) 2 3)3 4) 4 55



15. B BbIOOpax y4yacTBOBaIM J1Ba KaHaujata. ['onoca m3buparesneil pacipeaeamiiuch MexXIy
HUMU B OTHOIIEHUU 17:8. CKOJIBKO MPOLIEHTOB I'OJIOCOB MOIY4HII IPOUTPABLINIL?
1) 28 2) 32 3) 34 4) 25 5) 30

16. HaiimuTe BBICOTY paBHOCTOPOHHETO TPEYTOJIbHHUKA CO CTOPOHOM J12.
19 2) 4 3)3 4) 6 5)8

17. Pamuyc ommcaHHON BOKPYT TPEYroJIbHUKA OKPYXHOCTH MOXHO BBIYHCIUTH 1O (hopmyrie

=g’ rae a — Jro0as CTOpoHa TPEYroJdbHUKA, ¢¢ — MPOTUBOJISKAIINN STOH CTOPOHE
SINx

yroia. Ilonb3ysice 3TON Qopmysoi, HailauTe paguyc ONMCAHHOM BOKpPYr TpPEyroJbHHUKa
OKpY)KHOCTH, eciid a=14 u Sina =0,7.

1)7 2) 8 3)9 4) 10 5) 14

18. Haiizure 3HaueHne BoipaxeHus: 7°%°,

1)1 2) 2 3)3 47 5) 4

19. OTmMeTbTE HOMEPA BEPHBIX YTBEPKIACHUM.

1) Yepes mr00ble TP TOUYKH MOXKHO MTPOBECTH MPIMYIO.

2) CymecTBYIOT TPEYTrOJIbHUKH C PABHBIMU CTOPOHAMH.

3) JIro0oit mapasnienorpamMm sSBISETCS pOMOOM.

11 2) 2 3)lu2 4)3 5)2u3

20. CpennemecsuHbI Kypc AoJjiiapa mo urtoram siHBaps 2021 roma cocrtaBun 75,1 pyo.
N3BecTHO Takke, uTo 22 stHBaps goJuiap croun 79,6 pyo. Kakue u3 ciemyronux yrBepKiacHUH
BEPHBI?

1. 22 suBapst 2021 roga mosutap CTOWII JOPOYKE BCETO.

2. CroumocTpb mosutapa B TeueHue ssuBapst 2021 rona He omyckanach Hike 76 pyo.

3. B suBape 2021 roga Opuv JHU, KOTIA JOJIIAp CTOMI MeHbIe 75,1 pyo.
I)lu3 2) 2 3)lu2 4)3 51

21. B nepBbIil 1eHb TypucCT NpowéEn 24 kM, a BO BTOpoil — Ha 25% MeHblIe, 4eM B NEPBBIil.
CKOJIBKO KUJIOMETPOB MPOUIEN TYpPHUCT 3a J1Ba JHS?

1) 18 2) 25 3) 32 4) 36 5) 42
22. Pemure ypaBHEHHE: 2°=0,5.
1)3 2)0 3)-1 4)2 5)-3

23. Haiiute 3HaueHue BoIpaxkeHus: Sin” 48" —(1—cos” 48°).
10 2)0,5 3)0,2 4)1 5) 2

24. Haiinute 3HaveHne Beipaxkenus: (16°—6%):5.
1) 22 2) 44 3) 88 4) 18 5) 10

25. Haiimure €0s® X+ 3, ecmu cosx =0,5.
1) 3,5 2) 3,25 3) 3,275 4) 3,125 5)3



IIpumepHbIe TecThl A1 TeKymero kourpoJs Nel (1 cemectp)

Bapuanmuvr omeemos

Raoanus
1 2 3 4 5

31
12 3 -5
24}[4 0 -1 1]=B'
4 0 34 -18 28 -26 14

3 cronbua matpuisl B.

Haiitu cymmy anemeHTOB
A:[: ‘C‘)] Haiimn Al | (01 02 0 -02 0 025 0 02 0 -025
02 01 ~025 1) | (02 o1

025 0 025 01

Haiitu cymmy snemeHTOB
3 cTpoKH MaTpHIBl AL,

1 -1 0 2 0 _Z 1 S
ecnu A=|-2 4 3 7 7 7

-1 0 2

[ana cucrema
YpaBHEHUH.

Haiitu

X+y—-2=-2

xs37-8 19,-38,-2 19,-19,-1 19,38,2 19,19,1 19,57,3
3x-2y=5

A, Ag, 2.

Pemnts cucremy
ypaBHEHUI

{3“2“2:4, {y:21x+16 {y=15x—14 {y:8x+23 {y:19x—11 {y:17x—22

2X+9y—-5z2=2
IPUHSB B KAUCCTBE z=-14x+9 7=23x+7 z=-12x+19 7=27x+18 z=31x-40

0a3MCHBIX TIEPEMEHHBIX
yuz:

Haiitn np; @, ecu

a=(27-3), b=(6-53 4 3 - -
:_(11_)1 _(:71)1 5 7

Nl w

a=(-2-32), b=(22-3). 14 16 1 13
Haiitu cos(a,b) . 17 17 17 17

Haiitu mmomans
TPEYTOJIbHUKA C

BEPILMHAMM B TOYKAX 451 251 V51 6/51 3451

AB—41), B(222),
C(-523) .

W3BecTHO, 9TO |§x 5| =3,
[a]=4, a yron mexnay a B
W b paBeH % Haiitu 2

Pl

Omnpenenuts S, Ipu
KOTOPOM KOMIUTAHAPHEI 1
BEKTOPHI a =(2;34) , 3
b=(0:42), T=(340).




IIpumepHbIe TecThl A1 TeKyliero KoHTpoJs Ne2 (1 cemectp)

Raoanus

Bapuanmuvr omeemos

Hatitu o0beM
TPEYroabHOM
MpaMuIbl C
BEpIIMHAMH B
TOYKax A(L0;0),
B(3-14), C(-510)
» D(L32) .

80

40

YpaBHeHue
MIPSIMOIA,
MIPOXOJISITIIEH
4yepe3 TOUKH
A(4-23) n
B(5—4;2) , UYMEET
BUJI:

YpaBHenue
IIPSIMOH,
MPOXOASIIEeH
yepe3 TOUKY

M (5;2,0)
NEPIICHIUKYJISIPH
0 IUIOCKOCTHU
3X+2y—-4z+7 =0,

HUMECT BU:

Omnpenenuts, Ipu

kakux % u P
napaJljieJIbHbI
NpsIMbIC

X=2 y+4 z+1
3 -5 o
u

x+1 y-3 z+5
6 B 2

a=10, p=1

a=10, p=-1

a=-10, =1

a=1 g=-10

a=-1 f=10

CocTaBuTh
ypaBHEHHE
IIJIOCKOCTH,
MIPOXOJAIIEN
4yepe3 TOUKA
A0l B(-41D)
C(52)

25x-y+52-30=0

X+5y-252+24=(

X-5y+252-26=0

5X-25y+12-6=0

5x-y+252-5=0

Omnpenenuts, Ipu
KakoM A mpsmas
x+3 'y z-1
2 A T
mapasuienbHa
IJIOCKOCTH
AX+5y+3z2-6=0 .

Haiitn
paccrosiHre OT

touxn ME-2-3)

J10 TJTIOCKOCTH
X+2y—-2z-6=0

Hatitn
COOCTBEHHEBIE

0Owu25

1u9

0u20

S5u2s

20m 25




3HA4YCHUA

(9 12]
MaTpHullbl 12 16

Haititn
KOOD/IMHATHI
Bekropa 2 = (16)
B Oasuce
b = (3-4)

§=(-53)

(=3:2)

(3:2)

(=233)

(2-3)

(=3-2)

10

Onpenenuts BUJ

U PacroioKeHne
KpUBOH
x2+2y2+2x78y+7:

Turrep6oma ¢
LIEHTPOM B TOYKE
-2

0

[Tapaboma ¢
BEPILIMHOI B

TOYKE &-2)

Dnuic ¢
IICHTPOM B

TOYKE (-12)

Tumep6ona ¢
IIEHTPOM B

TOYKE (-12)

DmuIc ¢
IIEHTPOM B TOYKE
%-2)

11

CocTaBuTh
ypaBHCHHUE
THIIEpOOITBI,
(hOKYCBI KOTOP O
PaCIIONIOKEHBI Ha
OCH OpJIMHAT
CUMMETPHYHO
OTHOCHTEJIEHO
Havaiga
KOOPJIUHAT, €CITU
ee
JIEUCTBUTENIbHAS
nonyoch 2=3, a
paccrosiHue

Mexny pokycamu
2c=8

IIpumepHbIe TecThI VISl TEKYIIEro KOHTPOoJsA Nel (2 cemecTp)

BapuaHmbl omeemoes

3aoanus

3 4

Breraucnuts

 3x%2 _5x+8
X—0 5X° + X -2

0l w

Breraucnuts

X% 4+4x+3
im ———
x>-1  x341

W

w|nN

Bremucnuts
im J10-x -3
X1 2 —4/x+3

N |-

w N

Bremucnuts
3
1+ 4x3)2 1
x—0 xIn(1+6x)

N | w

Breraucnuts

2
lim (1— —)2x
X—>0 6X2

e

~|w

7

e3

8
e’

y =4 arcsin (vVx)

Haiitu vy'.

4arcsin\/;

24/ x — x?

4arcsinx/; |n 2

1-x

4arcsinx/; In 4

X — Xx?

4arcsinx/;
1-x

4arcsin(x/;) In2

X — x?




dy
Haiitu 9 | ecmn

sin x+x2cosy — y? =0

COS X+ 2XxCosy

x2 siny+2y

X2 siny+2y

3 x2 siny+2y

COS X+ 2XCosy

COS X+ 2XCOS Y

COS X+ 2X COS Y

x2 siny+2y

Haittu
ACHUMIITOTBI
KpUBOH

3x3 45
2

X

+X+1

y=3x-3

y =3X

y=3x+3

y=3-3X

j=3

Haiitu
nHTEpBaJI(Bl)
yOBbIBaHUS
(GyHKIMH

y= x° —5x )

(—o0;+0)

(=11

(—o0;=1) U (L;+0)

(—031)

(L4<0)

10

Haiitu
nHTepBaJI(Bl)
BBITTYKJIOCTH

GyHKIMH
y=30 x3 - x°

(-o0;-3) U (0:3)

(—0;0) U (3;+x)

(—o0;=3) U (0;+00

(=3,0) L (3;+0)

(—o0;=3) U (3;40)

IIpuMepHbIe TeCTHI AJ TEKYIEro KOHTpoJs Ne2 (2 cemectp)

3aoanus

Bapuaﬁmbz omeemoes

4

Breraucnuts
4

X
_[—_ >— dX
sin” x

1 5
=ctgx’+C
59

1 5
—=ctgx’+C
5 g

1
——ctgx+C
4 g

ictg X°+C
20

Hpyroii oTBeT

Breraucnuts

j 4:(4 dx

2
1arcsinX—+C
2 2

2
:—EarcsinX—+C;
2 2

2
:larccosx—+c;
2 2

XZ
= 2arcsin?+C

= 2arcsin5+C
2

Breraucnuts
.[ sin5x
4 —0s% 5x

cos5x -3
c0s5x+3

1
30

cosb5x—3
c0s5x+3

1

3

c0s5x—3
c0s5x+3

1

30

cos5x+3
cosbx -3

1

30

c0s5x—3
€0s5x+3

Bremaucnuts

3)(
'[9x+4dx

—Larctg3—+c
2In3 2

X

1 arctg El +C
2 2

iarctg3—+C
2In3 4

Larctgs—JrC
2In3 2

Larcctg?’—+c
2In3 2

Bremucnuts

2
_|-2x2dx
1

-3

Bremucnuts
T xdx
0

VX2 +4

pacxomurcs

Breraucnuts

} dx .
o\/16—X2

Wy

NN

pacxoauTcsa

Ckonbko
epBOOOpa3HBIX
y HENPEPBIBHOU

dhyHKIIN?




Dopmyiia
HrrotoHa-
JleitGuumna
IO3BOJISCT:

BBIUHCIIUTH
OnpeneeHHbIN
HHTErpa

BBIYUCIIUTD
Heonpenen-u
UHTErpaji

BBIYUCITUTh
epBoOOp-to

BEIOpaTh
KOHKPETHYIO
MepBOOOPA3HYIO

pyroe

10

Bpruncnurts
IUIOIIAAb
¢burypsl,
OrpaHUYECHHOU

JIMHUAMUA

Wy
w | oo

y:2—x2

IIpumepHbIe TecThl A1 TeKymero kourpoJs Nel (3 cemectp)

1. HempepbIBHBIMU (DYHKIMSIMU IBYX ITEPEMEHHBIX B 00J1aCTH x2 + y2 <1 asnsrorcs

1
_ 3 . _ 3,4 Xy,
1). Z=———%,;2).2=C0SX+SINY;3). z=y—-3X"+2; 4).z72=e"7;
2 2
X~ +Yy
5y oz(x,y) _ 3. o
. HacTHas HpOHBBO}IHaHT (GyHKIMM TBYX IEPEMEHHBIX Z =Y — 3x” + paBHa
1). — 9x2; 2). —3x3; 3.y “3x3 ¢ 2; 4. —9x% 4 2; 5). -3
3. Jlnsa nuddepennupyemoii B touke M(X,y) GyHknun aByx nepeMeHHbix Z=f(X,y) BepHO:
y 0z(X, y)
1). B aT0#i TOUKE CyIIECTBYET XOTsS ObI YaCTHAsI IPOU3BOAHAS 8—
X
0z(X,y)

2). B 3101 TOUKE CyIIECTBYET XOTs Obl YacCTHAs MPOW3BOIHAS

a2(xy) | a2(y)
ox oy

4). B aTO#i TOUKE HE CYIIECTBYET YACTHBIX MPOU3BOAHBIX (DYHKIUH.
4. TlonHast mpoU3BOIHAS CIIOKHOM GYHKIMK ABYX IepeMeHHbIX Z = X +SIN'Y mnpu

E:1+cosx; 2). E:—2tsint2—4t3;
dt dt

3). E — cost + 3t2 cost3; 4). E —3t2 :5). 1.
dt dt

3). B aToii TOUKE CylIecTByeT 00€ YacTHBIC IPOU3BO/IHBIC

x=sint; y=t° paBHa: 1).

5. Muddepenrman pynkuun ayx nepemennsix Z = f (X, Y) nmeer Bum:
Ay dx; 2). dz=—6f (%) dy;
OX oy

3). dz= o (x.y) dx + o (x.y) dy; 4). dz=dx+dy;
OX oy

1). dz=

6. KacarenbHast INIOCKOCTh K NOBEPXHOCTH Z = 2X2 + yZB touke M(1,1,3) paBHa:
1).2x+4y-z-3=0 +2). 4x+2y-z-3=0 3). 2x+2y+z+3=0
4). 2x+y+z-3=0 5). 4x+2y+3=0




7. I'paguent ¢yHknun Z = X3 - 2y2 B Touke M(1,2) paBen

1). grad z=(3,-8) 2). grad z=(-8,3) 3). grad z=(-3,8)
4). grad z=(3,3) 5). grad z=(-8,-8)
azz(x, y)
8. YacTHas mnpousBOAHAs BTOPOro MOpsAKa 5 (GyHKIMM JBYX IE€PEMEHHBIX
Ox

7=6x% - Sxy paBna

1).6 2).12 3). 12-5xy 4). 12-5y

9. dynKIuA ABYX MepeMeHHBIX Z =2X° +2Y 2 B Touke (0,0) mmeer

1) skcTpemyM 2). MakcUMyM 3). MUHUMYM 4). pa3pbIB BTOPOTO POJIa;

10. MakcumyM (QyHKIUU IBYX NIEPEMEHHBIX Z = (X2 + y2)(e‘(xz+y2) —1) pasen
1) 1;2) 0; 3) 4; 4) -1.

IIpumepHbIe TecThbl A1 TeKylero KoHTpoJs Ne2 (3 cemectp)

1. Kakoe wu3 BbIIMCAaHHBIX YpPAaBHEHUU SBISETCS OOBIKHOBEHHBIM auddepeHInaibHbIM
YpaBHEHUEM:

1) X’y = y(x+y); 2) X°y'(x) = y(2x)(x+ y(x+1));

3) X’y + [ y(s)ds = y(x+y); 4) Xy = y(x+y)+ X (x+y').

2. O6nactb 3aganus quddepeHIHaibHOro ypapHeHus Yy =

1) D={xeR:xe (-1 U @d+x)};
2) D={(x,y) e R?:x e (—0,) U (1,+0)};y € R};
3) D={(x,y,y)eR*:xe(-01) U (L+o),y R,y €R};
4) D, ={(x,y,Y)eR®:xe(-»1),yeR,y eR};
D, ={(x,y,¥) eR®:xe(L,+»),y R,y €R}.

1
Xx—1

3. VYcnoBusi TeopeMbl CYIIECTBOBAHMS M €AMHCTBEHHOCTH pemeHus 3anaun Komw amis
g depeHnanbHOr0 YypaBHEHUS IEPBOTO MOPSIKA BBHIOIHSIIOTCS IS

3agaun Komu:

1) y’:y(x%—}—y), y(0)=0, 2) y’:X(y%'i'X)! y(O):O,

3) Y=4y+x, y(0)=0; 3) y=4y-1, y(0)=1.

4. Eciin XapaKTCPpUCTUUCCKOC YPAaBHCHUC NMECCT €IMHCTBEHHBIHN KOPCHb 2, a KpaTHOCTb €TI0 paBHaA

3, TO B KaKOM BHJIE HaJI0 UCKATh YaCTHOE PEIIeHUe JTUHEHHOTO nuddepeHratbHOro ypaBHEHHS
¢ mpaBoii acteio f(X) = (2x* +3)e™ :

1) y = (ax® + +c)e’*; 2) y = x*(ax® +c)e**;



3) y = x(ax’ + bx + ¢c)e*; 4) y = x*(ax® +bx + c)e*

5. HauansHble yci10Bus 1uist ypaBHeHHs Y" = y"(X + y) UMEIOT BUJ:
1) y(%)=Yo, Y'(%)=Vi; 2) YO) = Yo, V(%) =Y Y (%)=V,;
3) V' (%) =Yoo ¥Y"(%) = Yi; 3) YX%)=Ye, V) =Y Y (%)=Y,.

6. BoiOpaTh HaYaIbHBIC YCIOBHUS JUIS CHCTEMBI X = X\/l—_y , ¥ =ty*, IpH KOTOPBIX BHITIONHSIOTCS
YCIIOBHSI TEOPEMBI CYIIIECTBOBAHUS U €IMHCTBEHHOCTH perieHus 3amaun Komrm:
1) x(0)=0, y(0)=0; 2)  x0)=0, y(O)=L
3 x(@®=0, y@®=0; 4 x(0)=0, y(0)=2.
7. Pemmth 3amaay Kommm xydx + (x+1)dy =0, ecau y(0) = 1.
Dy=(x+1e*t 2)y=x+e*L3)y=(x+1e* 4 y:xe—:l;S) y=e*+x
8. Pemmts 3amauy Komru ysinxdx +dy =0, ecau y(0) = 1.

1) y=e*t  2) y:tgz(%+xj; 3) y=¢e"%; 4) y:tg(%x}+l; 5) y =In(tg2x +1)+1.

5 7 1 1
9.3 n- 1-24 0 - =
anucarb Gopmyiy N-ro 4ieHa psja ASTRERET
1+2
o2t g) g (ot gy e g g 2
n2(n+1) 242 n(n+2)

ng 1+2°

10. BIUMCIUTh YaCTUYHYIO CYMMY S4 psifia i -D >
n

n=1
1 27 7 3 1
1 -, 2 —, 3 -, 4 -, 5 —.
) D3 Vg Dy 9

IIpuMepHBbIe TecThl ISl TeKYyIIero KOHTPoJisA Nel (4 cemecTp)

1. Teopwus BeposSTHOCTEH M3ydaeT MaTEMaTUUECKUE OOBEKTHI (YKa3aTh).
a) aKCHOMBI TEOPHH BEPOSTHOCTEIH;
0) ciydaiiHble COOBITUA U CITy4aiiHble BETUYHHBI;
B) BEPOSITHOCTHOE ITPOCTPAHCTBO;
T') 3aKOHBI BBIOOpA.

2. Tlonsartue ciyyailHOTO COOBITHS (YKa3aTh).
a) pe3ysbTaT UCIIbITaHuS;
0) KOMILIEKC YCIIOBU;
B) BCSIKUI MCXOJ], KOTOPBII MOKET MPOU30NTH MM HE MTPOU30UTH B
3aBUCUMOCTH  OT CIlydJas;
I') HEM3BECTHBIM UCXOT

3. CyTb KJIaCCUYECKOTO OTPEETICHUs BEPOSITHOCTH CIIy4aHOTO COOBITHS (YKa3aTh).
a) OTHOILIEHHE yKciia OaronpUATHBIX UCXO0B K YHUCITY BCEX PABHOBO3MOKHBIX
HCXOJI0B, COCTABJISIOIINX MOJIHYIO TPYIITY COOBITHH;



0) OTHOIIIEHHE YHCIIA YCIEXOB K YHCITY HCIIBITaHUH;
B) OTHOCHUTEJILHOE YHUCIIO YCIIEXOB B AKCIIEPUMEHTE;
I') CTEIIEHb YBEPEHHOCTHU B OJIArONPUSTHOM HCXOJIE.

4. Paznnune MEXIy KIaCCHUECKUM M CTaTHCTUYECKUM OIpeeIeHUEM BEPOSTHOCTH
coOBITHS (YKa3aTh)

a) B KJIACCUYECKOM OIPEIeNICHIH PACCMaTPUBAIOTCS COOBITHS, a B CTATUCTHYECKOM

WCXO/JIBI;

0) B KJIACCMUECKOM OIpEICICHUN HCXOJHON CXEMOM SIBISETCS NOJHAs IpyIa
PaBHOBO3MOJKHBIX HCXOJIOB, @ B CTaTUCTHYECKOM — CXeMa HE3aBHCHMBIX
UCTIBITAHUN Ha IPAKTUKE;

B) KJIACCHYECKOE OIpEeIesieHHEe HWMEET JIeNO0 C YacTOCThI0, a CTaTUCTHYECKOE C
YCTOMYHUBOCTBIO COOBITHS;

T') OTIpeNIeJICHUS TIPAKTHYECKH HE OTIMYAIOTCS.

5. OcCHOBHbIE CBONCTBA BEPOSATHOCTEN (YKa3aTh).
a) 0<P(A)<L, AnB=@= P(AUB)=P(A)+P(B) P(A)=1-P(B)
6) 0<P(A)<1, P(AUB)=P(A)+P(B), P(An
B) 0<P(A)<1l, AnB=@= P(AnB)=P(A)-P(B
r) 0<P(A)<1, P(AuUB)<P(A)-P(B), P(A)=1

/-\w

6. VYkasaTh, Kakoe COOBITHE HA3BIBAIOT HEBO3MOKHBIM
a) coObITHE, BEPOSITHOCTH KOTOPOTO PaBHA HYJIIO;

0) coObITHE, KOTOPOE HE MTPOUCXO/INT;

B) MCXO/l, KOTOPBIH HUKOTIa HE HACTYIAET MPH OCYIIECTBICHUHU TaHHOTO
IKCTICPUMEHTA;

') COOBITHE, KOTOPOE HE UMEET HY)KHOTO MCXO/a.

7. CoObITHS HA3bIBAIOTCS HE3aBHCUMBIMH, €CJTH (YKa3aTh)
a) OHH HE 3aBHCAT APYT OT JPYyra;
0) X yCJIIOBHBIC BEPOSITHOCTH MOYXHO TIEPEMHOKHTH;
B) BEPOSITHOCTh HACTYILJICHUSI OJTHOTO COOBITUSI HE 3aBUCUT OT HACTYILICHHSI IPYTOTO
COOBITHS;
I') OHU HE COBMECTHBI.

8. Tlommas rpymnmna coObIThii (yKa3aTh)
a) 9TO 00BbEIMHCHNE HECOBMECTHBIX M HE3aBUCHMBIX COOBITHIA,
0) 9T0 00BEAMHEHUE TTOTIAPHO HECOBMECTHBIX COOBITHI;
B) COOBITHS, 00BbETMHEHUE KOTOPHIX €CTh JIOCTOBEPHOE COOBITHE;
') cOOBITUS 00Pa3yIOT MOJHYIO TPYIITY, €CIIM OHH MOTIAPHO HECOBMECTHBI, a UX
00bEIMHEHHE €CTh JOCTOBEPHOE COOBITHE.

9. HaBoceMu kapToukax HamucaHbl OykBbwl A, A, J1, E, U, K, M, f. Haiitu BeposITHOCTb,
YTO CIy4aifHbIM 00pa3oM pacHojIokKeHHbIe KapTOukH cocTaBAT ciioBo AKAJIEMU S

2) 1 6)——B) —— ;1) —
1023 217 8932 20160

10. Cnyuaiinas BenuurHa (yKas3aTb)
a) BeJIMUMHA, KOTOPasi IPUHUMAET JII000€ 3HAUEHUE;



0) BeTU4MHA, KOTOPasi B 3aBUCUMOCTH OT CITy4ast MOXET MPUHATH TO WM HHOE
3HAUEHUE, HEU3BECTHO 3apaHee, KAKOe UMEHHO;

B) IE€pEMEHHas BEJIMYMHA, 3aBUCSIIIAsl OT BEPOSTHOCTH;

T') yucioBasi (GyHKIHS OT HEKOTOPOU MEPEMEHHOM.

IIpumepHbIe TecThI A1 TeKylero KOHTpoJs Ne2 (4 cemectp)

1. Cwmbica QyHKIMH pacripeesieHus CIy9aiiHO# BETMYUHBI (YKa3aTh)
a) QYHKIUS paccessHUs CIyJaiHOW BETMYNHBI F(X) = F(X ); X e (— oo,+oo); :

0) BEpOSITHOCTb, YTO CIy4aiHas BEJIMYMHA IPUMET 3HAUEHUE MEHbIIIE 3aJaHHOTO

ancma:  F(x)=P{X < x} X e (~o0,+0);
B) (DyHKIMS ClydyallHOMN BEJIMYUHBL;
T') pacrpeelieHre Cly4aifHON BeTMYUHBI HA YhCIoBor ocu F (x)

2. YxazaTh, JUIS KaKUX CIyYalHBIX BEIMYMH UMEET CMBICH IUIOTHOCTh PAaCIpeIeTICHHS.
a) JUISl AMUCKPETHBIX CIyYaiiHbIX BEINYHH;
0) /Ui 3aBUCUMBIX CITy4ailiHbIX BEJIMUMH;
B) JIISl HE3aBHCUMBIX CITy9aifHBIX BEJIMYWH;
T') JUISL HETIPEPBIBHBIX CITYYaHbBIX BEJINYHH.

3. 3ajaHa MIOTHOCTh PACIPEICIICHUS CIIYIaliHON BETMYUHBI
1-|x, xe [1+1]
0, xel[-1+]]
Torma BepOSITHOCTD TIONAaHUS CYIaiiHOM BETMYMHBI B HHTEPBAJ [— O,5;+0,5]paBHa

a)0,5; 06)1,0, B)0,75; 1)0,8.

p(x) =

4. Tlox maTeMaTUYECKUM OXHUIAHUEM CIIY9alHOUW BEIMYMHBI TIOHUMAIOTO
a) YUCIIOBYIO XapaKTePUCTUKY (DYHKIIMHU pacTpeieiIeHus;
0) YHCIIOBYIO BEIMYHHY, XapaKTEPU3YIOIIYIO PACCESTHHUE CIIY9allHOW BEIMYNHBI;

B) YHCJIOBYIO XapaKTEPUCTUKY MOJIOKEHHSI CITy4aitHOM BEJTMUMHBI, OTPEACIIIEMYIO

yepes OIepalrio B3BEIICHHOIO CyMMUPOBaHUs (OCPEIHEHNUS);
T') BEJIMYKMHY, COBIAAIONIYIO C Han0oJiee BEPOSITHBIM 3HAUEHUEM.

5. T'eHepanbHas COBOKYIMHOCTh — 3TO (yKa3aTh):
a) COBOKYITHOCTh aHAJIM3UPYEMbBIX OOBEKTOB;

6) BCC MHOXCCTBO OJHOPOAHBIX 06’beKTOB, nmomIcKamux CTaTUCTUYCCKOMY

W3YUYCHHIO Ha OCHOBE CIIY4alHOTO SKCIICPUMEHTA;
B) MHOYKECTBO HAOJIIOICHHUH 33 00BEKTOM;
') COBOKYITHOCTh COBMECTHO M3y4aeMbIX pa3HOOOPa3HBIX OOBEKTOB.

o

BapuanmonHslii psi — 310 (yKa3aTh MPaBUIbHBINA OTBET)
a) psa U3 HAOJIOIEHU;
0) ymopsiioueHHasi COBOKYITHOCTh HAOIIOICHU;
B) YIIOpPS0YEHHAst COBOKYITHOCTh BapUaHT MPH3HAKA C Y4ETOM UX YaCTOTHI;
I') paHXHUPOBAaHHBIN PsJl HAOIIOICHUH.

7. TloHsTHE TOYEYHOM OLIEHKH MapaMeTpa (YMCIOBON XapaKTEPUCTHKHI IeHepabHOM
COBOKYITHOCTH: CPEIHEMN, TUCIIEPCUH U T.I1.):
a) TOYeyHas OlLlEHKa ITapaMeTpa €CTh TOUKa JJIs OLIEHKU MapameTpa;
0) ToueyHast OIleHKa MapaMeTpa ecTh TOUKa Ha YUCIOBOU OCH;



B) TOYCYHAs OIEHKAa I[apaMmerpa ecThb 4YHUCIoBas (YHKOHS OT pe3yabTaToB
HaOMI0IeHUH, 3HaueHNe KOTOPOH OIMXKe BCETo K HEM3BECTHOMY MapaMeTpy;
T') 9TO €CTh BBIOOPOYHAsI XapaKTEPUCTUKA HA OCHOBE HAOIIOICHUA.

8. HWwmeercs psa HaOmoneHuit: 2; 5; 3; 4; 6; 4 .OnpenenuTb HECMEIICHHYIO OIICHKY
JMCTICPCHUH.
a)l; 06)1,5 B)2,0; 71)1,75

9. CyTb HHTEPBAJIBHOMN OICHKH MMapaMeTpa JJIsl YUCIOBBIX XapaKTEPUCTUK T€HEPAITbHOTO
pacrpeneneHus:
a) 3TO €CTh JOBEPUTEIbHBIM HHTEPBAJl — UHTEPBAJI CO CIYy4alHbIMU I'PaHUIIAMU, B KOTOPOM C
3aIaHHOW TOBEPUTEIIBHOM BEPOSATHOCTBIO HAXOAUTCSI HEU3BECTHBIN MapaMeTp;
0) 9TO MHTEPBAJ, Ky/a MOMa aeT TOUeuHas OIEHKa;
B) 9TO MHTEPBaJI, KOTOPHII BKIIOYAET CIIy4allHbIHM MmapamMeTp ¢ 3aJaHHOW BEPOATHOCTHIO;
I') 3TO TOUEYHasl OLlEHKa MHTEepBaja JjIsl OLIEHUBAEMOTO IapameTpa.

10. IIpu mapamMeTpUIeCKOM BBIBOJIC IPOBepsieTcs (YKas3arTh):
a) THUIOTE3a O COOTBETCTBUM SMIIMPUYECKON (QYHKIMM pacnpeieneHus ¢
TeopeTudeckoi (QyHKIMEH pacnpeeneHus;
0) rumoTte3a C YTBEPXKIEHHEM O IapaMeTpax WM YHUCIOBBIX XapaKTEepPUCTHUKaX
reHepaIbHOIO paclpeieIeHHUs;
B) TMIIOTE3a O COOTBETCTBUH BHIOOPOYHBIX NMApaMETPOB U (PYHKIIMH pacIipeieieHUs
TEOPETUYECKUM ITapaMeTpam;

T') CTATUCTUYECKHI BBIBOJI U CYXKJEHUE O (YHKITUU pacpeieICHUsI.

Kpurepun oueHku:

Kpurepuu O1ueHka, ypoBEHb

JlaHpl ~ TpaBWIBHBIE  OTBETHI B | «OTJIUYHOY, MOBBIIICHHBIA YPOBCHb
nuanasone 85-100%

JlaHpl ~ TpaBWIBHBIE  OTBETHI B | «XOPOIIO», IOPOTOBHIH YPOBEHb
nuanasone 76-84%

JlaHpl ~ MpaBWIBHBIE  OTBETHI B | «YJOBJICTBOPHTEILHOY, IIOPOTOBBIH YPOBCHb
nuanasone 61-75%

Jlanpl ~ MpaBWIBHBIE  OTBETHI B | KHEYJOBJICTBOPHUTEILHOY», YPOBEHb HE CPOPMHUPOBAH
nuanasone <61%

KoMmuieKT pa3HOypOBHEBBIX 3a/1a4/3a1aHUI

3agauu penpoAyKTUBHOIO YPOBHS

1 2 3 1 3 4
1. Haner Mmatpumet A = |2 1 4|, B = |5 7 8|, maitu 2A + B, AB, A-B;
3 2 1 2 4

3
1
Haiitu nmpoussenenue matpunt A= |4 | u B = (2 4 1).
3



1 2 1
2. Beraucnuts onpenenurens Mmatpuit A= |0 -2 3 [B= (; :j
3 1 1
X, +3x, +5x; +7x, +9x5 =1
3. IIpoBepbTe cucTeMy Ha COBMECTHOCTD 1 X, — 2x, +3x; —4x, +5x, =2
2x, +11x, +12x; +25x, +22x, =4

4. 3amano oOmiee ypaBHeHHe mpsiMoii X —y + 1 = 0. Haiitu ypaBHEeHHUE 3TO MpsIMOI B OTpE3Kax.

5. Brruucnure npenens

. X sin2x . tg5x,. tgmx . SINX—COSX
lim ‘lim ‘lim lim clim —4m8M8M8M—

x—0 SiNn X " x50 X x>0 2X x-0sin nX "xorld T —4X

6. BerumcnuTe 9acTHBIC MPOU3BOAHBIE IEPBOTO MOPS/IKA IS (PYHKIIMH HECKOJIBKUX TIEPEMEHHBIX
2
X X X —Z
z=—+lz, z=In(x*+y?), 2=y =eY(x*+y*+2%) ,u _eM e
X X+ Y
7. BwrunciauTe UHTErpasbl

I xdx _J~\/§+Inxdx_.[ xdx _Ix3dx_ x*dx

Ix2 11 X 2x% +3 1+x8’-.‘1/x6 1

8. Brruncnure UHTErpasbl

T

Ixstxdx Ixe *dx st.nxdx _[Inxdx

1
-([(x2+12

9. Haiinure cymmy psiza 22_“’
n=0

5n+6 & 5n
10. Uccaenyiite psia Ha CXOAUMOCTE .
yiTe p nzllloon 1’ nZ:;lOn—l

11. B ananmutuueckoM otaene ¢upMbl 7 MeHemkepoB U 13 durancucToB. i BBIIOJHEHUS
3aJlaHus CIly4allHbIM 00pa30M W3 CIMCKa BbIOMparoT 3 yenoBek. HallTh BEposSTHOCTH TOTO, YTO
MEHEKEPOB Cpean HUX OyJIeT:

a) pOBHO /IBa;

0) HE MEHEe OJHOTO.

12. BeposiTHOCTh TOTO, YTO B CTPaxOBYI0 KOMIIAHHIO B TEUYEHHE rojia OOpaTUTCS C UCKOM O
BO3MEIIEHUH yIliepOa nepBblid kKiueHT, paBHa 17/100. Jlns BToporo KIMeHTa BEPOSATHOCTh TAKOTO
oOpamenus paeHa 22/100. [ns tperbero kinmenta — 12/100. HaliTu BEpOSTHOCTH TOTO, YTO B
TE€YEHHE T0/Ia B CTPAXOBYIO KOMITAHUIO OOpaTUTCS XOTsA Obl OJUH KIUEHT, ecliu oOpalieHus
KITUEHTOB — COOBITHS HE3aBUCHMBIE.

13. B xoHcynbTanmoHHoi ¢upme 23% COTpyIHMKOB MOIYYalOT BBICOKYIO 3apabOTHYIO IUIATY.
M3BecTHO TakXke, YTO JKEHIIUHBI COCTaBISIIOT 42% COTpYyIHMKOB (GHUPMBI, Mpu 3ToM 6,6%
COTPYIHUKOB — JKEHIIMHBI, TOJIy4aroIllie BEICOKYIO 3apab0THYIO T1aTy. MOXKHO JIM YTBEpXK/1aTh,
YTO B KOHCYJIBTALMOHHOM (pUpMe CylecTBYeT AUCKPUMHUHALINS JKEHIIMH B oruiate Tpyaa? OTBeT
0O0BSICHUTB, C(POPMYIHPOBAB PEIICHUE 3a]]a4l B TEPMHUHAX TEOPUH BEPOSITHOCTH.



14. B Opokepckoii KOMIaHuu, B KOTOpoi 32% cOCTaBISAIOT COTPYAHUKH MepBoro otaena, 27% -
BTOpPOTO, OCTaJbHbIE TPETHETO, PE3YAbTaThl PAOOTHI OIEHHMBAIOTCS MO OTAA4Ye C KaKIOTO
WHBECTHUPOBAHHOTO COTPYAHUKOM pYOIsi (BBICOKAs WIIM HH3Kas). AHaJIM3 MOCIEIHETO Mecsia
paboThI MOKa3all, 4T0 HU3KYIO OTAa4y UMEIOT 2,2% COTpYIHHKOB MEpBOTo oTAena, 1,2% - BToporo
u 1,7% - tperbero otnena. KakoBa BepOSITHOCTh TOTO, YTO CIIY9allHO BBIOPAHHBIM COTPYIHHK
KOMITaHUU 32 MOCJEIHUN MEeCsI] MOoKa3all BbICOKYIO oTnauy? Eciau coTpyAHMK MOKa3al HU3KYIO
0T/1a4uy, TO B KAKOM OTJIEJI€, CKOpee BCEro, OH paboTaeT?

15. B pamkax MapKeTHHTOBOTO HCCIIEJJOBAHMS HOBOTO TOBapa KOMIIAHHS - IPOU3BOAUTEIND
MPOBEPSET CIPOC HAa HErO MO PEe3yJbTaTaM OT3bIBOB CIy4ailHO BBIOPAHHBIX IOTEHIMATBHBIX
nokyrmnarenen. J{is onpenesieHHoro ToBapa U3BECTHO, YTO BEPOSITHOCTh €r0 BO3MOXKHOI'O ycIiexa
Ha peiHKe cocTaBuT 0,77, ecnu ToBap NeHCTBUTENbHO ynauyHbid, u 0,17, eciiu o HeynadyeH. M3
MPOIIJIOTO OIBITa H3BECTHO, YTO HOBBIA TOBAP MOXKET UMETh yCIeX Ha PHIHKE C BEPOSTHOCTHIO
0,60. Ecnu HOBBII TOBap mpollea BBIOOPOUYHYIO MPOBEPKY, U €€ pPEe3ynbTaThl yKazajdul Ha
BO3MOJKHBIN €T0 yCIEX, TO YeMy paBHa BEPOATHOCTh TOTO, YTO 3TO JIEHCTBUTEIHLHO TaK?

16. ToproBelii areHT B cpelHEM KOHTAKTUPYET C 4 MOTEHIIMAILHBIMU MOKYTIATEISIMHA B JeHb. U3
OTbITa €My H3BECTHO, YTO BEPOSATHOCTH TOTO, YTO MOTEHIMAJIbHBIA IOKYNATeIb COBEPIIUT
NOKynky, pasHa 0,32. CocTaBUTh 3aKOH pacHpeeeHus €KeTHEBHOTO YMCa MPOIaX JJIs areHTa.
HaiiTi yncrnoBbie XapaKTEpUCTHKHU 3TOTO pacmpeenenus. YUemy paBHa BEpOSITHOCTb TOTO, YTO Y
arerTa Oyzer XoTs Obl 2 MPOJAKH B TCUECHUE JTHS?

17. JluckpetHas ciydaiinas BenmumHa X ¢ MarematudeckuMm oxupanueM M(X) = 5,6 3amana
pAIOM pacTpeeneHus
X; -8 0 8 20

D 21 0,4 P3 0,2

a) Haiitu p u ps3;

0) MOCTPOUTH MHOTOYTOJILHUK PACTIPEICIICHHS;

B) IIOCTPOUTH UHTETPAIbHYIO QyHKIHIO pacnpeneicaus F(X)u ee rpaduk;

T') BEIUUCIIUTH quctiepcuo D (X); MOsSICHUTB, KaK MOKHO HHTEPIIPETUPOBATH €€ 3HAUYCHUE.

18. B HopMmanbHO pacnpefeneHHON COBOKyMHOCTH 17% 3HaueHHMd ciay4aiiHONW BeMWYMHBI X
Menbiie 13 u 47% 3Hauenuit ciydaiiHoi BenuumHbl X Oosbiie 19. Hailitu mapamerpsl 3ToM

COBOKYITHOCTH.

19. CiyyaiiHas BenMYMHA HMEET OMHOMMHAIBLHOE pACHpENEeHHE C MaTeMAaTHYECKHM
oxunanreM M (X) = 3 u qucnepcueii D(X) = 1,2. Haiitu P(X = 2).

20. O6beM THEBHOM BBIPYYKH B MSATH TOPTOBBIX TOUYKaX (B ThIC. y.€.) coctaBui: 12, 17,22, 19, xs.
VuuteiBas, uto X = 18, HaiiTii BLIGOPOUHYIO IUCIIEPCHIO S2.

3aga4n pEeKOHCTPYKTHBHOIO YPOBHS

1 2
1. Jlana matpumna A = (3 4) , Haiithn AL



1 2 1
2. Jlana marpunia A=|0 -2 3|, HaiiTu Al
3 1 1
3. PemuTh cuctemy TMHEWHBIX ypaBHEHUI MeToioM ["aycca.
2x,+x, —x; =5
X, —2x, +3x;=-3
Tx, +x,—x; =10

4. lano obmiee ypaBHeHHe mpsimoi 12x — Sy — 65 = 0. TpeOyercs HanmcaTh pa3IHdHbIC THIIBI

YpPaBHEHUM 3TOU MPSAMOM.

OmnpenenuTh yroj MeXAY MpsIMBIMU: Y = -3X + 7; Y = 2X + 1.
HaifT KOOpAMHATHI IIEHTPA U PANYC OKPY)KHOCTH, ECIIM €€ YPaBHEHHE 3a1aHo B BUJE: 2X° +
2y? - 8x+5y—4=0.

oo

7. TlpuBecTn K KAHOHWYECKOMY BUJY YPaBHEHHUE MPSMOH, 3aJaHHOE B BHJIE:
2x+3y—-16z-7=0
{3)( +y-17z=0

8. Berumcnute mpenenst

lim M-x-1 mx“—a“_Ii Ix-2 Jim X+ X + /X

x—0 X x—>a X _a3 ’x—>4 \/_ 4 X—>+00 ,X+2

9. UccnenoBaTh HAa MAKCUMYM U MUHUMYM (G YHKITUH

F(x) =x% F() =Xy xy =3Vx? —x%;y = x/2 - x2

10.  BwrunciauTe UHTErPaBI
1 x* -1 . X :
j - dx;j - dx;jsm2 —dx;J‘sm3 x cos® xdx;J‘\/a2 — x?dx
X" +8 4x° -1 2
11.  Haiinure pemenne nuddepeHInaibHOT0 YpaBHEHUS

2.,

(xy? +x)dx+(y - x*y)dy =0 ; xyy'=1-
ytgx—y=a; (x*-1)y'+2xy>=0,y(0) =1

12.  Hccnenyiite psa Ha aOCOJIOTHYIO M YCIIOBHYIO CXOJAUMOCTh
S (D n+2n+1 N LI
ZZn Z()l Z()1 Z(l)l

13. OTmen MeHeHKMEHTa OJTHOTO U3 NPEANPHUSITHI pa3padaThiBaeT HOBYIO CTPATETHMIO BBITYCKa
npoaykuuu. V3BeCTHO, YTO MpU OMpeAeNieHHOM TEXHOJOTru4eckoM mporecce 77% Bceit
MPOIYKIIMK TPEANPHUATHS — BBICIIETO COpTa, a Bcero mpousBoautcs 220 uznenuii. Ctparterus,
pazpaboTaHHasi OTIEIOM MEHE[KMEHTa, OCHOBaHAa Ha TOM, 4YTO MpeanpusThue Oyner
peHTa0enbHBIM, €CIU BBIMTYCK MPOJYKIIMH BBICIIETO cOpTa OyaeT COCTaBiiATh He MeHee 170
m3nenuii. ONEHUTh KPUTHUYECKH HOBYIO CTpPATETMIO BBIIyCKa MPOIYKIHH (OMpenenuB
HauBEpOATHEHUIIee YHUCIO H3AENUi BbIciiero copta u3 220 wu3nenuii U BEpPOATHOCTH 3TOTO
COOBITHS).

14. TIpuObLIb OT peanu3aliii UHHOBAIIMK B TEYCHHUE MECSIIa OMUChIBACTCS Cleaytolei GpyHKInen
MJIOTHOCTU pacipeieNIeHUsl BEpOSITHOCTEM:



0, rge —oo <x <0,
f(x) =1 kx, rae 0 <x <12
0, rael2 <x <o
Haiitu: a) mapamerp K;
0) CpPeAHIOI 0KHUIAEMYIO TPHOBLIB;
B) HHTETpaJIbHYIO QyHKIHUIO pactpeneneHus F(x) u ee rpaduk;
I') BEpOSITHOCTB TOTO, YTO MPUOBLIH OT peaTn3allii MHHOBAIIMI COCTABUT HE MEHBIIIE
yem 8.

15. CymMma Bcex BKJIAZIOB B HEKOTOPOM Oanke coctapisieT 4 - 108 py6., a BepoSTHOCTH TOTO, YTO
Cily4aiiHO BBIOpaHHBIN BKIaa He npesbimact 3 - 106 py6., pasna 0,8. KakoBo 4ucio BKJIAIUMKOB
maHHOro Oanka?

16. B cpexneM 3a yac aBTOMOWKY moceniaer 6 kireHToB. HailTu BepoOsITHOCTH TOTO, YTO 3a JBa
qaca aBTOMOI\/'IKy rnmocetar He menee 10 KIIMEHTOB, W BCPOATHOCTHL TOI'0, 4TO B TCUYCHHEC KaK
MuHUMYM 10 MHHYT Ha aBTOMO¥Ke He OyAeT HM OJHOTO KiMeHTa. Yucio moceruTeneil 3a vac
pacnpeniesieHo 1o 3akoHy IlyaccoHa, a BpeMs OXHMJaHHMS KIMEHTa PacCHpeAeeHO IO
M0Ka3aTeJIbHOMY 3aKOHY.

17. NHcniekTop LEHTPaIbHOrO TaMOXXEHHOIO MocTa OOHapy)KHUBaeT HapyIICHHsS B MPOBEICHHUU
MPOLEAYPbl PACTAMOXKKH TPY30B y MPOBEPSEMOM TPAHCHOPTHO-JOTUCTHYECKONH KOMIAHUM C
BeposATHOCTBIO 0,9. HaliTu BEpOSITHOCTH TOTO, YTO CPEIU YETHIPEX KOMITAHWM-HApYLIUTENIEH
OyZeT BBISBJIEHO OOJIbIIIE MTOJIOBUHBI.

3ajauM TBOPYECKOr0 YPOBHS

1 3 11
- X

1. Pemmure MaTpudHOE YpaBHEHHUE =
P P 2 5 4 3
7 5 -1 2
2. Pemnre MaTpu4yHoe ypaBHeHHE X - =
4 3 1 -1

3. Jlausr Bepmuabl Tpeyronbauka A(0; 1), B(6; 5), C(12; -1). Haiitu ypaBHEHHE BBICOTHI,
MPOBEICHHOM U3 BepinHbl C.
4. Ha napa6oie y?> = 8X HaliTH TOUKY, pACCTOSIHHE KOTOPOH OT JUPEKTPUCHI PABHO 4.
. ausr Bepmunbl Tetpasapa A(0; 1; 0), B(6;0; 5), C(0;12; -1), D(5;7; 8). CocraBsTe ypaBHEHHUS
BCEX rpaHeil, pebep TeTpasapa. Berunmcinure AMUMHY BBICOTHI, OMYIIEHHON U3 BEPLIMHBI A.
Boruncnute 06beM TeTpasapa.

(6]

6. HOK&S&TL, YTO MOCJIICA0BATCIIBHOCTD {Xn}: > 1 MOHOTOHHAA BO3pacTaroniasd.
n+

3

7. UccnenoBaTh QyHKIUIO Yy = Y TIOCTPOUTH €€ TpaduK.

2
x J—
8. O0nem poAax HOYTOYKOB 3a7aeTcs cienyromen GbyHKIHEH BPEMCHH

V (t) =5000 +1000t —100t?, rpe t- BpEMS U3MEpSETCs B MecAlax, V-KOJINYecTBO HOYTOYKOB,
MPOJIaHHBIX 3aM Mecsl. Haiinute ckopocTh U3MEHEHHsI 00bEMOB MPOJaXX B MPOU3BOJIBHBIN

nepuoa BpEMCHHU.

9. Hpe}:[HOJ'IO)KI/IM, 4TO  HU3ACPIKKU  TOJTYUCHUS NUTHEBOM BOABI  3adaHBI (bOpMYHOﬁ

10000 . o
C=——-100, p— mpoleHTHOE co/epaHUE 3arps3HSIOIMNX BOAy mnpumecedl. Haiitu

CKOPOCTb USMCHCHUS U3ACPIKCK IMPOU3BOJACTBA, CCIIU IPUMECH COCTABIISIIOT 5%.



10.  HaiiiuTe npenenbHyIo BHIPpYUKy 1t ¢yaxuun R(X) = 2x —0,01x°
11.  Beruucnure mwiomans GUryps orpaHUYEHHON TUHUAME: Y =tgX, Yy =0, X = %

12. Omnpepenutre o0beM Tena, 00Opa30BaHHOTO BpalleHWEeM BOKpyr ocu Ox  ¢uryp,
OTpaHMYEHHBIX TUHUAME Y° = 9X, Yy = 3X
13.  VYpaBHeHme cIpoca Ha HEKOTOpBIH ToBap wuMeeT BuA P =112 — x* HaiiTu BBIMrphII

moTpeOuTeNeH, eciiu paBHOBeCHas 1ieHa paBHa 90.
14. HanwumuTe pa3noskeHusi B CTENEHHOM PsifI CICAYIOMINX (PYHKITHHA

1+ X. . X X X

—1e ’ 1 1 .
1-x 1-x 1+x-2x"> (1-x)(1-x%)

15. B mporiecce uccienoBaHusi CpeaHEAyIIeBoro noxona (B pyo.) oociemoBano 100 cemei.
Brissnenst onenku: X = 1700; s = 220. B npeanoyioxkeHnr 0 HOpMaJIbHOM 3aKOHE:

a) HAlTH JIOJII0 ceMeH, Yel cpemHeyneBon 1oxoa Haxoautes B npenenax ot 1200 mo 1800;

0) BBISICHUTH npu ypoBHE 3HaunMocTd « = 0,05 mMoxxHO i cumrtath 1800 py0d. HOpMaTHBOM
cpenHenymeBoro Jjoxoaa (mpoBeputh runotesy Hy: a = 1800 npoTuB KOHKypupyrOLIei
runoTe3sl Hy: a # 1800;

B) TIOCTPOUTH JIOBEPUTEITHHBIA HHTEPBA JJIs OIICHKA HEM3BECTHOTO MAaTEMATHUECKOTO OKHIaHHUS
a v pucriepeun o 2 (mpuHATh y = 0,95).

16. Ilo nmawubM 16 coTpyaHukoB Qupmbl, A€ padotaer 220 dYeNOBEK, CpeaHEeMeCSYHas
3apaboTHas Tutata coctaBmia 320 y.e., mpu S = 72 y.e. Kakas MUHMManbHasi CyMMa JIOJKHA OBITh
Ha cyeTy (pupmbl, YTOOBI ¢ BepossTHOCTHIO 0,99 rapanTUpoBaTh BbAAYy 3apaOOTHOM IJIaThl BCEM
COTpyIHHUKaM?

17. C uenbio pa3MenieHus pekiiambl onpoiieHo 420 tene3purenei, u3 KOTOPIX TaHHYIO Iepeady
cmoTpaT 170 uvenoek. C poBepuTenbHOM BeposATHOCTHIO 0,95 HallTM 10JIIO Tene3puTenei,
OXBAaYECHHBIX PEKJIIaMOM B syunieMm ciydae. CiaydailHbl I pe3yapTaThl OMpPOCa, €CIM COTJIACHO
CTaTUCTUKE JOJIA TeJIe3pUTENeH, OXBAa4€HHBIX pekiaaMon, cocrtasiser 0,43 mnpu ypoBHE
3Hauumoctu a¢ = 0,057

18. U3 nmaptuu o6bemoM 500 OJHOPOAHBIX TOBApOB Ui MPOBEPKH BO BPEMS MPOXOKICHHS
TaMOKEHHOT0 JOCMOTpa MO CXeMe cllydailHON OecroBTOpHOU BhIOOpKH 0TOOpano 70 ToBapos,
Cpeay KOTOPBIX OKazajoch 56 3aAeKkiapupoBaHHBIX. HallTm BeposTHOCTH TOro, 4YTO AOJS
He3aJIeKJIapUPOBAHHBIX TOBAPOB BO BCEU MApTUHU OTIIMYAETCS OT MOJTYYEHHOM JIOJHM B BEIOOPKE HE
6onee yem Ha 0,02 (1m0 aGCOMOTHON BEIMYMHE), & TAKXKE TPAHUIIbI, B KOTOPBIX C HA/IEKHOCTHIO
0,96 3axnroueHa A0 He3aACKJIapUPOBAHHBIX TOBAPOB BO BCEl MapTUH.

Kpurepum oueHku:

Kpurepun OlueHkKa, ypOBEHb
BrinonHeHs! 3aaHust peIpOayKTUBHOTO, PEKOHCTPYKTUBHOTO U | «OTJIIMYHOY, TOBBIIIEHHBIN
TBOPYECKOTO YPOBHS. YPOBEHb
BrinonHeHs! 3aaHusl pENpOIYKTUBHOTO, PEKOHCTPYKTUBHOTO U | «XOPOIIO», TOPOTOBBIN
HEKOTOPBIE 3a/IaHHsI TBOPUYECKOTO YPOBHSI. YPOBEHb
BrinonHeHs! 3aaHus I PENPOIYKTUBHOTO U «YIOBJIETBOPUTEIILHOY,
PEKOHCTPYKTUBHOTO YPOBHSI. MTOPOTOBBIM YPOBEHb
BrinonHeHs!l 3a7aHusl peNpoOayKTUBHOTO YPOBHSI WIM 33JaHUsl | «HEYIOBIETBOPUTEIHHOY,
BOBCE HE BBITIOJIHEHBI. ypOBEHb HE CPOPMUPOBAH




KonTpoabHbie padoThl

KonTtpoabHnas padora Nel
1o pasgeny «OcHoebl anzedpvl u AHATUMUYECKOU 2e0MEMPULL

Bapuanm 1.
1. [ausl maTpunsl A u B, naiinure: a) A+3B; b) AC
1 -2 3 0 4 3 0 4
A=-1 2 4, B=|-1 2 4|, C=|-2 3|,
0 3 8 0 2 8 1 2
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
2X+4y+z=4,
3Xx+6y+2z=4
4x-y-3z=1

3. Jlns BexTOpOB 5(1,0,2), 5(—1,2,5), 5(0,3,2) , HalauTe:
a. CKaJIIpHOC MPOM3BCACHHUC 55 ;
b. BekTopHOE MpOU3BEACHUE axb;
C. cMemanHoe npoussenenue (a, b, ¢)
4. Ha nnockoctu 3aganbl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naiinure:
a. ypaBHEHHE U JUTHHY CTOPOHBI AB;

b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPHBOH K KAHOHHUYECKOMY BU/LY, OMPEACITUTE €€ THIT M BHITIOJTHUTE
geprex 5X° +2y° +20x+20y-10=0.
6. ansl Bepmmubl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiiaure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenwue mockoctu ABC;
C. paccrostHue oT Touku D 1o minockoctu ABC.

Bapuanm 2.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC

6 2 0 0 4 -6 1 4
A=|-1 2 4|, B=|-1 2 2|, C=|-2 7|
0 3 3 3 6 4 1 5
2. Pemure cuctemy JIMHEHHBIX ypaBHeHH MeTo10M Kpamepa
2X—-Yy+32=2,
X+2y—-5z2=0,
—X+3y+2z=-2.

3. Jlns BexkTOpoB 5(—1,0,—2), 5(—1,2,—5), E(O,—3,2) , HalauTe:
a. CKaIsIpHOE MPOU3BEICHUE ab:
b. BekropHoe npousseneHune axb;

C. CMelIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nnockoctu 3aaHbl Tpu ToukH A(-2,-4), B(-4,-8), C(0,1), HaiiguTe:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHHE KPUBOHM K KAHOHUYECKOMY BH]LY, ONIPEICITUTE €€ THII U BBITIOJHUTE
ueprex X —y> +6x-14y—-6=0.
6. [anbl BepimHbl TeTpadapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). HaiinuTe:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 3.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC

6 2 0 0 1 -6 1 -1
A=-1 0 4|, B=-1 2 2|, C=|0 7 |;
0 2 3 5 6 -5 1 5
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
2X—-2y—1=2,
3Xx—6y -3z =6,
5x+2y -5z =10.

3. Jlns BeKTOpOB 5.(0,1, -3), 6(0,3, —4), (_3(1, —2,3), HaiiuTe:
a. CKaspHOE Ipom3BeneHue ab ;
b. BexTopHoe mpousBeneHue axb;

C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)

4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliguTe:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BUY, ONIPENICTIUTE €€ TUIl U BHITIOJTHUTE
ueprex 7X° —5y° +14x—20y+22=0.
6. anbl Bepmmnsl TeTpasdapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). Haiiaure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.
Bapuanm 4.
1. Jlausl MmaTpuisl A u B, naiigure: a) A+3B; b)AC

6 2 0 0 1 -6 1 -1
A=-1 7 4|, B=|-1 4 2|, C=|2 3|
0 20 5 0 5 0 5
2. Pemure cuctemy JIMHEHHBIX ypaBHeHH MeTo10M Kpamepa
-X+3y+5z=1]
3X+Yy+3z2=2,
5X+3y—-z=-3.

3. Jlist BEKTOPOB 5(1, 2,-2), 6(1, 4,-3), 6(2, —1,4), naiimure:
a) cKamsIpHOE Ipom3BeneHne ab ;
b) BekropHoe mpousseneHune axb;

C) CMeIIaHHOE MPOU3BEICHHE (5, b, E)

4. Ha nnockoctu 3a1ansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiigure:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHUE KPUBOM K KAHOHUYECKOMY BH]LY, ONIPEICITUTE €€ THII U BBITIOJTHUTE
ueprex 4x> +3y° +18x+15=0.
6. aubl BepimHbl TeTpasdapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiiaure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 5.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC

3 10 0 1 -6 1 -1
A=-1 0 4|, B=|-1 0 2|, C=|2 3|
0 20 3 1 5 0 2
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
X+y—-4z=0,
3X+2y-3z=1,
2Xx+5z=1.

3. Ilna Bextopos a(2,3,—1),b(2,5,-2), ¢(3,0,5), naiimure:
a. CKaJSIpHOE IMPOW3BECHHE ab;
b. BekTOpHOE MpOU3BEACHUE axb;
C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3anansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiigure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. TpuBemute ypaBHEHUE KPUBOW K KAHOHUYECKOMY BHILY, ONIPEICITUTE €€ THIT U BBITIOJTHUTE
ueprex 5x° —4y® +16y-36=0.
6. Manbl Bepmmubl TeTpasdapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). Haiigure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.

Bapuanm 6.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC

0 10 0 1 6 1 -1
A=|-1 8 4|, B=|-1 4 -1|; C=|6 -3
0 21 5 2 3 0 2
2. Pemure cuctemy JIMHEHHBIX ypaBHeHH MeTo10M Kpamepa
3X+2y -5z =0,
2X—-3y+4z=3,
X+2y—-2=2.

3. Jlist BEKTOPOB 5(3,4,0), 6(3, 6,-3), 6(4,1, 6) , naiimuTe:
a. CKaspHOE Ipom3BexeHne ab ;
b. BekropHoe npousseneHre axb;

C. CMelIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nnockoctu 3anansl Tpu Touku A(-2,0), B(2,4), C(4,0), naiiguTe:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHUE KPUBOH K KAHOHUYECKOMY BH]LY, ONIPEICITUTE €€ THII U BBITIOJHUTE
ueprex 9x° +4y® +30x—-12y-2=0.
6. MHanbl Bepimnbl TeTpadapa A(0,-1,-1), B(-2,3,5), C(1,-5,-9), D(-1,-6,3). Haiiaure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 7.
1. [ausl MmaTpunsl A u B, naiinute: a) A+3B; b) AC
3 10 0 1 6 1 -1
A=-1 7 4|, B=|-1 0 -1|; C={3 -3
0 21 5 2 3 0 2
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
2X+2y—17=5,
X+4y—-27=3,
8x+5y—-3z=1.

3. Ilna exropos a(4,5,1),b(4,7,-2), c(5,2,7) , naiigure:
a. CKaJSIpHOE IMPOW3BECHHE ab;
b. BekTOpHOE MpOU3BEACHUE axb;
C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3a1anbl Tpu Touku A(8,4), B(-2,5), C(4,-1), naiigure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BUY, OMIPENICTIUTE €€ TUII U BHITIOJTHUTE
ueprex Yy’ —2X+4y+2=0.
6. ansl Bepmmubl TeTpasdapa A(5,2,0), B(-2,5,0), C(1,2,4), D(-1,1,1). HaitmuTe:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.

Bapuanm 8.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC

0 10 0 1 6 1 -1
A=|-1 3 4|, B=|-1 0 -1, C=|2 -3},
0 21 -3 2 3 1 2
2. Pemure cuctemy JIMHEHHBIX ypaBHeHH MeTo10M Kpamepa
X+2y+2=8,
3x+2y+1z =10,
4x+3y—-2z=4.

3. Jlist BEKTOPOB 5(—4,—5,1), 6(—4,—7,—2), (_3(—5, 2,—7), naiiure:
a. CKaspHOE Ipom3BexeHne ab ;
b. BekropHoe npousseneHre axb;

C. CMelIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nnockoctu 3a1anbl Tpu Touku A(-4,0), B(-1,4), C(3,1), naiigure:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHHE KPUBOM K KAHOHUYECKOMY BHUY, OIIPEAETUTE €€ THII M BHITIOJIHUTE
ueprex X+ Y2 +6x—-4y+12=0.
6. [MHawnbl BepiuHbl TeTpa’dapa A(2,-1,-2), B(1,2,1), C(5,0,6), D(-10,9,-7). Haiigure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 9.
1. [ausl MmaTpunsl A u B, naiinute: a) A+3B; b) AC
310 0 1 -6 4 -3
A=-1 3 4|; B=|-1 0 -1|; C=|-6 -3
8 21 2 7 3 1 2
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
5SX+y-3z=-2,
4x + 3y + 2z =16,
2x—-3y+z=17.

3. Jlns BeKTOpOB 5.(—3, —4,1), 6(—3, -5,-2), (_3(—4, 2,—6), naitaure:
a. CKaJsIpHOE MPOMU3BEACHUE ab;
b. BekTOpHOE MpOU3BEACHUE axb;
C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)

4. Ha nnockoctu 3anansl Tpu Touku A(-1,-2), B(3.,4), C(-3,6), Haiiaure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHUE KPUBOM K KAHOHHYECKOMY BUY, OIIPENIEIUTE €€ TUI U BHITIOJTHUTE

geprex X +Yy> —2x—20=0.
6. anbl Bepmmubl TeTpadapa A(-2,0,-4), B(-1,7,1), C(4,-8,-4), D(1,-4,6). Haiigure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.

Bapuanm 10.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC
3 1 2 0 1 -6 1 -3
A=-1 4 4|, B=|-1 2 1|, C=|-6 -3|;
8 2 1 2 7 3 3 2
2. Pemute cuctemy JMHEHHBIX ypaBHEeHU# MeTooM Kpamepa
X+y-z=1
X+2y+2=0,
2x—-27=4.

3. Jlist BEKTOPOB 5(—3, -3,1), 6(—3, —4,-2), (_:(—4, 2,-5), naiinure:
a. CKaspHOE Ipom3BexeHne ab ;
b. BekropHoe npousseneHre axb;

C. CMelIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nmockoctu 3a1aHbl Tpu Touku A(2,2), B(6,-4), C(2,-4), naiiaure:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. TlpuBenute ypaBHEHHE KPHBON K KAHOHHYECKOMY BUJLY, ONIPEACIIUTE €€ THII M BHITIOJIHUTE
ueprex 5x° +9y? —30x+18y +9=0.
6. [anbl Bepimnbl TeTpadapa A(14,4,5), B(-5,-3,2), C(-2,-6,-3), D(-2,2,-1). Haiigure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D 1o mmockoct ABC.

Bapuanm 11.
1. [ausl MmaTpunsl A u B, naiinute: a) A+3B; b) AC
31 -1 2 1 -6 5 -3
A=1 2 1|, B=-1 2 1|, C=|-6 3|
2 0 -2 2 3 3 3 2
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
X+y+2z=1,
—X+4y+4z=0,
8X+2y+z=4.

3. Jlns BexTOopoB 5(1,0,2), 5(—1,2,5), 5(0,3,2) , HaliquTe:
d. CKaJLIpHOC IIPOM3BCACHUEC ab ;
b. BekTopHOE MpOU3BEACHUE axb;
C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3anansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naitnure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUUECKOMY BUAY, OIIPEIEINUTE €€ THUI U BHITIOJTHUTE

geprex 5X° +2y° +20x+20y-10=0.
6. Mansl Bepmmubl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiiaure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mockoctu ABC;
C. paccrostHEe oT Touku D 1o minockoctu ABC.

Bapuanm 12.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC
-1 3 5 0 -4 -6 1 4
A=3 1 3|, B=|-1 2 -2|, C=|-2 0|
5 3 -3 3 2 4 1 -5
2. Pemute cuctemy JMHEHHBIX ypaBHEeHU# MeTooM Kpamepa
—X+3y+52 =2,
3X+y+3z=0,
5X+3y—-3z=-2.

3. Jlns BexkTOpoB 5(—1,0,—2), 5(—1,2,—5), E(O,—3,2) , HalauTe:
a. CKaIsIpHOE MPOU3BEICHUEC ab:
b. BekropHoe npousseneHre axb;

C. CMelIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nnockoctu 3a1aHbl Tpu ToukH A(-2,-4), B(-4,-8), C(0,1), HaiiguTe:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHHE KPUBOM K KAHOHUYECKOMY BHUY, OIIPEAETUTE €€ THII M BHITIOJIHUTE
ueprex X —y> +6x-14y—-6=0.
6. [anbl BepimHbl TeTpadapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). HaiinuTe:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 13.
1. [ausl MmaTpunsl A u B, naiinute: a) A+3B; b) AC
-1 3 5 0 1 -6 1 -1
A= 3 1 3|, B=|-1 0 -2, C=|0 7|
5 3 -1 0 6 -5 2 5
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
-X+3y+5z=]
3X+y+3z2=2,
5X+3y—-z=-3.

3. Jlns BeKTOpOB 5.(0,1, -3), 6(0,3, —4), (_3(1, —2,3), HaiiuTe:
a. CKaJsIpHOE MPOMU3BEACHUE ab;
b. BekTOpHOE MpOU3BEACHUE axb;
C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliguTe:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHUE KPUBOM K KAHOHHYECKOMY BUY, OIIPENIEIUTE €€ TUI U BHITIOJTHUTE

ueprex 7X* —5y? +14x—20y+22=0.
6. anbl Bepmmnsl TeTpasdapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). Haiiaure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.

Bapuanm 14.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC
1 1 1 -3 1 -6 1 -1
A=|1 -1 2|, B=|-1 -4 2|, C=|0 -3;
4 1 4 5 3 5 0 5
2. Pemute cuctemy JMHEHHBIX ypaBHEeHU# MeTooM Kpamepa
X+y+z=1
X—Yy+2Z=-5,
AX+y+4z=-2.

3. Jlist BEKTOPOB 5(1, 2,-2), 6(1, 4,-3), 6(2, —1,4), naiimure:
a. CKaspHOE Ipom3BexeHne ab ;
b. BekropHoe npousseneHre axb;

C. CMelIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nnockoctu 3a1ansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiigure:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHUE KPUBOM K KAHOHUYECKOMY BH]TY, ONIPEICITUTE €€ THII U BBITIOJHUTE
ueprex 4x> +3y° +18x+15=0.
6. aubl BepimHbl TeTpasdapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiiaure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 15.
1. [ausl MmaTpunsl A u B, naiinute: a) A+3B; b) AC
2 -1 4 0 1 4 3 -1
A= 3 -1 1|, B=|-1 3 -2, C=|2 -3}
-2 1 1 3 1 5 0 2
2. Pemmre cucreMy IMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
2X—y+4z =15,
3X—-y+2=8,

-2x+y+2=0.
3. Jlns BeKTOpOB 5.(2,3, -1, 5(2,5, -2), 6(3,0,5) , HaluTe:
a. CKalsIpHOE IPOM3BEIECHHUE ab:
b. BexTopHoe mpousBeneHue axb;

C. cMemaHHoe npousBeaeHue (a, b, ¢)
4. Ha nnockoctu 3anansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiigure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BUY, OMIPENICTIUTE €€ TUII U BHITIOJTHUTE
ueprex 5x° —4y® +16y-36=0.
6. Manbl Bepmmubl TeTpasdapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). Haiigure:
a. ypaBHeHmue pedpa AD,;
b. ypaBHenue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.

Bapuanm 16.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC
2 2 -1 0 1 6 1 -1
A=l1 4 2|, B=|-1 5 -1|; C=-6 -3,
8 5 -3 5 2 3 0 2
2. Pemmre cucteMy JIMHEHHBIX ypaBHEHUH MeTo0M Kpamepa
2X+2y—-17=5,
X+4y—2z7=3,
8x+5y-3z=1.

3. Jlist BEKTOPOB 5(3,4,0), 6(3, 6,-3), 6(4,1, 6) , naiimuTe:
a. CKaspHOE Ipom3BexeHne ab ;
b. BekropHoe mpoussenenune axb;

C. CMeIIaHHOE MPOU3BEACHUE (5, 5, E)

4. Ha nnockoctu 3anansl Tpu Touku A(-2,0), B(2,4), C(4,0), naiiguTe:
a. YypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.



5. IlpuBenute ypaBHEHUE KPUBOH K KAHOHUYECKOMY BH]LY, ONIPEICITUTE €€ THII U BBITIOJHUTE
ueprex 9x° +4y® +30x—-12y-2=0.
6. MHanbl Bepimnbl TeTpadapa A(0,-1,-1), B(-2,3,5), C(1,-5,-9), D(-1,-6,3). Haiiaure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 17.
1. [ansl matpunsl A u B, naiinure: a) A+3B; b) AC
1 2 1 0 1 6 1 -8
A=|3 2 1|, B=|-4 3 -1|; C=|3 3|;
4 3 -2 5 2 3 0 2
2. Pemmre cucremy MMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
X+2y+2=8,
3x+2y+1z =10,
4x+3y—-2z=4.

3. Jlns BeKTOpOB 5(4,5,1), 6(4, 7,-2), (_:(5, 2,7) , naiimure:
d. CKaJLIpHOC IIPOM3BCACHUEC ab ;
b. BekTopHOE MpOU3BEACHUE axb;
C. CMeEIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nmmockoctu 3amansl Tpu Touku A(8,4), B(-2,5), C(4,-1), Haitnure:
d. ypaBHEHME U JUIMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BUAY, OIIPEIEINUTE €€ THUI U BHITIOJTHUTE

uepTex Y’ —2X+4y+2=0.
6. anbl Bepmmubl TeTpasdapa A(5,2,0), B(-2,5,0), C(1,2,4), D(-1,1,1). HaitmuTe:
a. ypaBHeHue pedpa AD,;
b. ypaBHenwme mrockoctu ABC;
C. paccrostHEe OoT Touku D 1o miockoctu ABC.

Bapuanm 18.
1. Jlausl MmaTpuiisl A u B, Haiigure: a) A+3B; b) AC
5 1 -3 0 4 6 3 -1
A=4 3 2|, B=|-1 3 1|, C=|2 3|
2 -3 1 -3 2 3 1 2
2. Pemmre cucteMy JIMHEHHBIX ypaBHeHUH MeTo0M Kpamepa
5X+y-3z=-2,
4x+ 3y + 2z =16,
2x—-3y+2=17.

3. Jlist BEKTOPOB 5(—4,—5,1), 6(—4,—7,—2), (_3(—5, 2,—7), naiiure:
a. CKaspHOE Ipom3BexeHne ab ;
b. BekropHoOe mpousseneHune axb;

C. CMeEIIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nmockoctu 3a1anbl Tpu Touku A(-4,0), B(-1,4), C(3,1), naiigure:



a. ypaBHEHHE M JUITMHY CTOPOHBI AB;
b. paccrosiaue ot Touku C 10 cropoHsl AB.
5. TlpuBenute ypaBHEHHE KPHBOM K KAHOHHYECKOMY BU/LY, ONIPEACIIUTE €€ THII M BHITIOJIHUTE
ueprex X+ Y2 +6x—-4y+12=0.
6. [MHanbl BepimHbl TeTpa’dapa A(2,-1,-2), B(1,2,1), C(5,0,6), D(-10,9,-7). Haiigure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 109.
1. [ansl maTpunsl A u B, naiinure: a) A+3B; b) AC
3 1 -1 2 1 -6 4 -3
A=1 2 1|, B=|-1 0 -1|; C=|-6 -3
2 -2 0 2 5 3 1 2
2. Pemmre cucreMy MMHEHHBIX ypaBHEHUH MeTo10M Kpamepa
X+y-z=1
X+2y+2=0,
2Xx—27=4.

3. Jlns BeKTOpOB 5(—3, -4,1), 6(—3, -5,-2), (_3(—4, 2,—6) , naiiure:
d. CKaJLIpHOC IIPOM3BCACHUEC ab ;
b. BekTOopHOE MpOU3BEACHUE axb;
C. CMeEIIaHHOE MMPOU3BEICHUE (5, 5, E)

4. Ha nmmockoctu 3amansl Tpu Touku A(-1,-2), B(3,4), C(-3,6), Haitnure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 cropoHs! AB.
5. TpuBemute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHITY, ONIPEICIUTE €€ THIT ¥ BHITIOJTHUTE
geprex X +Yy> —2x—20=0.
6. anbl Bepmmnel TeTpasdapa A(-2,0,-4), B(-1,7,1), C(4,-8,-4), D(1,-4,6). Haiigure:
a. ypaBHeHue pedpa AD,;
b. ypaBHenwue mrockoctu ABC;
C. paccrostHEe OoT Touku D 1o miockoctu ABC.

Bapuanm 20.
1. Jlansl MmaTpuilsl A u B, Haiigure: a) A+3B; b) AC
0 10 0 1 6 1 -1
A=|-1 8 4|, B=|-1 4 -1|; C=|6 -3
0 21 5 2 3 0 2
2. Pemute cuctemy JMHEHHBIX ypaBHEeHU# MeTooM Kpamepa
3X+2y-52=-2,
2X—3y+4z=-3,
X+2y—-2=2.

3. Jlust BEKTOPOB 5.(—3, =31, 5(—3, —4,-2), 6(—4, 2,—-5), maiinure:
a. CKaspHOE Ipom3BexeHue ab ;

b. BekropHoe npoussenenue axb;



C. cMemaHHoe nmpousBeaeHue (a, b, ¢)
4. Ha nnockoctu 3agansl Tpu Touku A(2,2), B(6,-4), C(2,-4), naitnure:
a. ypaBHCHHE U JUIMHY CTOPOHBI AB;
b. paccrosiaue ot Touku C 10 cropoHs! AB.
5. IlpuBemuTe ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OIIPEACIUTE €€ THII U BBITIOJIHUTE
geprex 5X° +9y? —30x+18y +9=0.
6. [anbl Bepimnbl TeTpadapa A(14,4,5), B(-5,-3,2), C(-2,-6,-3), D(-2,2,-1). Haiigure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 21.
1. [anbl MmaTpunsl A u B, Haiinute: a) A+3B; b) AC
3 10 0 1 6 1 -1
A=-1 7 4|, B=|-1 0 -1|; C={3 -3
0 21 5 2 3 0 2
2. Pemmre cucreMy JIMHEHHBIX ypaBHEHUH MeTo1oM Kpamepa
2X+2y—7=2,
X+4y-2z=-3,
8x+5y-3z=-1.

3. Jlns BexTOopoB 5(1,0,2), 5(—1,2,5), 5(0,3,2) , HaliquTe:
d. CKaJLIpHOC IIPOM3BCACHUEC ab ;
b. BekTopHOE MpoU3BEACHUE axb X
C. CMeEIIaHHOE MMPOU3BEICHUE (5, 5, E)
4. Ha nmmockoctu 3amansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naitnure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 cropoHs! AB.
5. TpuBemute ypaBHEHUE KPUBOW K KAHOHUYECKOMY BHTY, OTIPEACITIUTE €€ THIT M BHITIOJIHUTE
geprex 5X° +2y° +20x+20y-10=0.
6. ausl Bepmmnbl TeTpasdapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiiaure:
a. ypaBHeHue pedpa AD,;
b. ypaBHenwue mrockoctu ABC;
C. paccrostHue oT Touku D 1o minockoctu ABC.

Bapuanm 22.
1. Jlansl MmaTpuilsl A u B, Haiigure: a) A+3B; b) AC
0 10 0 1 6 1 -1
A=-1 3 4|; B=|-1 0 -1|; C=|2 3|
0 21 -3 2 3 1 2
2. Pemute cuctemy JMHEHHBIX ypaBHEeHU# MeTooM Kpamepa
X+2y+2=3,
3x+2y+z =10,
4x+3y—-2z=4.

3. Jlns BexkTOpoB 5(—1,0,—2), 5(—1,2,—5), E(O,—3,2) , HalauTe:
a. CKaJsIpHOE MPOU3BEACHUE 55;

b. BekropHoe npoussenenue axb;



C. cMemaHHoe nmpousBeaeHue (a, b, ¢)
4. Ha mmockoctu 3aaHbl Tpu ToUkH A(-2,-4), B(-4,-8), C(0,1), HaiiguTe:
a. ypaBHEHHE M JUIMHY CTOPOHBI AB;
b. paccrosiaue ot Touku C 10 cropoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBON K KAHOHHYECKOMY BUJLY, ONIPEACIIUTE €€ THII M BBHITIOJIHUTE
ueprex X° —y>+6x-14y—-6=0.
6. anbl BepimHbl TeTpadapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). HaitnuTe:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 23.
1. [anbl MmaTpunsl A u B, Haiinute: a) A+3B; b) AC
310 0 1 -6 4 -3
A=-1 3 4|; B=|-1 0 -1|; C=|-6 -3
8 21 2 7 3 1 2
2. Pemmre cucreMy JIMHEHHBIX ypaBHEHUH MeTo1oM Kpamepa
SX+y-3z=-2,
4x+3y+2z=1],
2X—-3y+z=-4.

3. Jlns BeKTOpOB 5.(0,1, -3), 6(0,3, —4), (_3(1, —2,3), HaiiuTe:
a. CKaIApHOE Ipom3BeAeHHe ab
b. BekTOpHOE Mpou3BeneHne ax b ;

C. cMemaHHoe npousBeaeHue (a, b, ¢)
4. Ha nmnockoctu 3amansl Tpu Touku A(0,4), B(8,2), C(6,4), naiiaure:
a. ypaBHEHME U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHUE KPUBOM K KAHOHHUECKOMY BUY, OIIPENICIUTE €€ TUI U BHITIOJTHUTE
ueprex 7X° —5y° +14x—20y+22=0.
6. Hanbl Bepmunsl TeTpasdapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). Haiiaure:
a. ypaBHeHue pedpa AD,;
b. ypaBHenwue mrockoctu ABC;
C. paccrostHEe OoT Touku D 1o miockoctu ABC.

Bapuanm 24.
1. Jlansl MmaTpuilsl A u B, Haiigure: a) A+3B; b) AC
3 1 2 0 1 -6 1 -3
A=|-1 4 4|, B=|-1 2 1|, C=|-6 -3|;
8 2 1 2 7 3 3 2
2. Pemute cuctemy JHHEHHBIX ypaBHEeHU# MeTogoM Kpamepa
X+y-z=1
X+2y+2=0,
2x—-27=4.

3. Jlist BEKTOPOB 5(1, 2,-2), 6(1, 4,-3), 6(2, —1,4), naiimure:
a. CKaspHOE Ipom3BexeHne ab |

b. BekropHoe npoussenenune axb;



C. cMemaHHoe nmpousBeaeHue (a, b, ¢)
4. Ha nnockoctu 3agansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naitnure:
a. YpaBHEHHE W JUIMHY CTOPOHBI AB;
b. paccrosiaue ot Touku C 10 cropoHs! AB.
5. TlpuBemuTe ypaBHEHHE KPUBOW K KAHOHHYECKOMY BUY, ONIPEICIIUTE €€ TUI U BBITIOJTHUTE
uepTex 4x>+3y° +18x+15=0.
6. aubl BepimHbl TeTpadapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiiaure:
a. ypaBHeHwue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 25.
1. [dansl MaTpunsl A u B, Haiinute: a) A+3B; b) AC
-1 3 5 0 1 -6 1 -1
A=13 1 3|, B=|-1 0 2|, C=0 7|
5 3 -1 0 6 -5 2 5
2. Pemmre cucteMy MMHEHHBIX ypaBHEHNH MeTo10M Kpamepa
—X+3y+52=-1,
3X+y+3z2=2,
5x+3y-z=-3.

3. Jlns BeKTOpOB 5(2,3, -1), 6(2,5, —2), 6(3,0,5) , HaluTe:
a. CKaJApPHOE IPOU3BEICHUE ab:
b. BekTOpHOE Mpou3BeneHne ax b ;

C. CMeEIIaHHOE MMPOU3BEICHUE (5, 5, E)

4. Ha nmmockoctu 3amansl Tpu Touku A(1,3), B(-1,2), C(3,-4), Haitnure:
d. ypaBHEHME U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHHYECKOMY BUAY, OIIPEIEIUTE €€ THUI U BHITIOJTHUTE
ueprex 5x° -4y’ +16y-36=0.
6. anbl Bepmmnsl TeTpasdapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). Haiigure:
a. ypaBHeHue pedpa AD,;
b. ypaBHenwue mrockoctu ABC;
C. paccrosiHEe oT Touku D 1o minockoctu ABC.

Kontpoabnas padora Ne 2
1o pasaeny «Mamemamuyueckuii aHanu3»

Bapuant Ne 1.

1. Beruncnute npeaens:
. 4
X2 +x-6 _sin8x : 1Y\
. |Im2—; b. lim o lim1+—| .
x>-1X° —3X+2 x>0 X X—>00 3x
2. Haiinute mpon3BOHbBIE CIEAYIONUX QYHKIIUI:

. tg In® x
a. Yy=xX+5x"+x+3; b y=x’sin6x; c. y:%+\/x2+e5x.
X+ X




3. Haiiaure ypaBHeHHe KacaTenbHOM B Touke X = 2 s pynxmmn Y = X° + 5% + X+ 3.
4. Haiitn HeonpeneneHHbI UHTErpal. Pe3ynbprar nmpoBepuTh 1udepeHIupoBaHHEM:
j(cthx+cos 7X+6)dx

2

o 3 2
5. BbI4HCIHTB ONpE/ICICHHBII HHTErpal J.(4X +X7)dx.
1

Bapuant Ne 2.
1. Beruucnure npeaens:
. 4
_ x*+x*-3 . sin8x : 1\

a. |Im3—; b. lim ;¢ lim 1+ — .

x>-1 X° —4X x>0 By X—>0 3+ X

2. Haiinute mpou3BOHEIE CIETYIONINX (QYHKIIUI:

sinln® x
a y=x"+8x"+2x+8; b y=x°cosbx; c. y=———+Vx+e™.
X+ X

3. Haiigute ypaBHeHue KacaTeIbHOI B Touke X = 2 s Gynkmun Y = X° +8X° +2X +8.
4. Haiitu HeonpeeneHHbI uHTerpan. Pesynbrar npoBeputh AU pepeHInpoBaHUEM:
j(ctg5x+sin 7x+6)dx

2

o 3 2
5. BbIuHCIUTE ONpeIeIeHHbBII HHTErpall J-(4X —3x7)dx.
1

Bapuant Ne 3.
1. Beruucnure npeaens:
3 2 - X
. X*+5bx° -3 . SIn8xtg5x ) 1
a. lim————; b lim 298 fim[ 1 = |
x—-1 X° — X x—0 5x X—»00 6X

2. Haiigute mpou3BoaHbIC CASAYIONUX (QYHKITAMN:
_sincos4x I

X +e
3X+5

3. HaiinuTte ypaBHeHHe KacaTeIbHOM B TOUke X = 2 it pyakuuu Y = X3 + 8X2 +X+9.

X

a. y=xX"+8x"+x+9;: b y=x"cos3x; c.

4. Haiitu HeonpeneneHHbI nuTerpai. Pesynbrar npoBeputs auddepeHimpoBanmuem:
j(ctg5x +3Xx+6)dx

2
“ 3 2
5. BBIUHCIUTH ONPEACICHHBIN HHTETPal _[(4X +3x7)dx.
1

Bapuant Ne 4.

1. Beruncnute npeaens:

3 2 : X

. XC+7x" -8 . SIn xtg5x ) 1

a. |Im—; b. |Im—g; C. |Im l+— .
Xx——1 )(3 _ X2 x—0 2X X—300 X+3

2. HaiinuTe mMpon3BOIHbBIE CIEAYIONUX QYHKIUHA:



y:tgcos4x+ 3

a. y=x>+6x"+x+3; b y=x%g3x; c x> +4e
X+95

3. Haiisure ypaBHEHHE KacaTeNbHOM B Touke X = 2 11 QyHKumu Y = x* 4+ 6X° + X
4. Haiitu HeonpeeieHHbIN nHTerpan. Pesynbrar npoBeputh auddepeHimpoBanmuem:

j(cthx +C0S 3X + 6x)dx
5. BbruncnuTe onpeaeneHHbI HHTETpall
2
J.(4x3 +3%% + x)dx.
1
Bapuant Ne 5.
1. Beruucnure npeaens:
. 4
. 2x*+x —8 _sinxcos5x : 1 )"
a. |Im2—; b. Im————; c lim/1+—— .
X—>0 X< -1 x—0 2X X—>o0 X+ 3

2. HaiinmuTe pon3BOIHBIE CIISAYIONUX (QYHKITUI:

X

y:tgsm4x+ 136
X+ 2

3. HaiisuTe ypaBHEHHE KacaTeNbHOU B Touke X = 2 11 QyHKumu Y = X +Xx-2.

a. y=x+x-2; b. y=x°ctg3x; c.

4. Haiitu HeonpeAeneHHbIN UHTETpal. Pesynbrar npoBeputh auddepeHnpoBaHUEM:
j (tg5x + cos 3x +5x)dx

2
o 3 2
5. BbIYMCINTH ONMpeeIeHHbI HHTErpaT J-(4X +2%" + X)dx.
1

Bapuant Ne 6.

1. Beruucnure npeaens:

- 4

'+ x°-8 _sinxctg5x _ (1+3x\"

a. I|m5—, b. ||m—, C. Ilm .
X—>00 X — x—0 X Xx—o\ X 4

2. Haiigute mpou3BoaHbIC CASAYIONUX (QYHKITAMN:

X

ctgsin4x
=—+
X+3

a. y=x"+4x-5; b y=x’In3x; 2x° +e

3. HaiimuTe ypaBHEeHME KacaTelbHOU B Touke X =2 i QyHKunu Y = X* +4x-5.
4. Haiitu HeonpeneeHHbIN nHTerpai. Pesynbrar npoBeputs auddepeHimpoBanmuem:
j(sin 5x + cos 3x)dx

9

o 3
5. BerumcauTh OnpeeneHHbIi HHTErpal J.(X +2x)dx.
3

Bapuant Ne 7.

1. BbIUMCIUTE MIPEAEIBL:
_ Bx*+2x°-8 . sin2xctg5x . (1+3x\
a. lim : . b lim——————; c¢. lim :
X—0 3x° -1 x—0 6X x—o| X —13

X

+3.



2. Haiinute mpon3BOIHBIE CICAYIONUX QYHKIUHI:

4x
a. y=x’+4x>-5; b y=x%¥; c y:;tges+\/2x3+sin3x.
X+

3. Haiigute ypaBHeHue kacaTeIbHOI B Touke X = 2 s Gynxuun Y = X° +4X> —5.

4. Haiitn HeonpeeneHHbI UHTErpal. Pe3ynprar mpoBepuTh 1uddepeHIupoBaHHEM:
J. (tg5x + cos 3x)dx

2
. 3
5. BbIuHCIHTB ONpE/ICICHHBII HHTErpal J.(4X +2x)dx.
1

Bapuant Ne 8.

1. Beruucnure npeaens:

 x*+3x°-8 _sin2x(x +2)  (1+3x\*

I|m5—; b. Im———=; c. lim 4—3 .
X_

X—>0 X° —1 Xx—0 6X X—>00

a.

2. HaiinmuTe npon3BOIHBIE CIISTYIOMUX (DYHKITUI:
3X

a. y=3x"+4x>-2: b. y=Intg3x; c. yzztge 4+\/2x4+c033x.
X+

3. Haiignute ypaBHeHHe KacaTebHOI B Touke X = 2 s Gynxmun Y = 3X° +4%° — 2.

4. Haiitu HeonpeAeneHHbIN HHTErpall. Pe3ynbrat mpoBeputh audpepeHnnpoBaHueM:
j (tg3x +cos x)dx

2
o 3
5. BbIYMCINATH ONMpeIeIeHHbI HHTErpaT I(4X +1)dx.
1

Bapuant Ne 9.
1. Bbruuciute npeaes:
 x*+3x°-8 _sin2x(x—2) . (1+3x\
a. I|m4—; b. im———=~; c. lim|——| .
X—>0 X" =2 x—0 6X X—>o0 4%

2. Haiigute mpou3BoaHBIC CASAYIONUX (QYHKITAMN:
sine®
a. y=3x3+3x>-2; b y=x""e*: ¢ y= 2 +4/x* +1g3x.
X+

3. Haiiaure ypaBHeHue KacaTenbHoii B Touke X =2 mus GpyHkuuu Y = 3x*+3x° - 2.

4. Haiitu HeonpeaeeHHbI nHTerpai. Pesynbrar npoBeputs auddepeHimpoBanmuem:
j(tg3x+sin x)dx

2
. 3
5. Bbruucnute onpeneneHHbit HHTErpa J.(GX +2)dx.
1

Bapuant Ne 10.
1. Beluucnute npenens:

- 4

x4 x*-8 . sin2x(x+3) _ (1-3x\"

a. lim—r——; b lim————%: ¢ lim|——| .
X—>00 X — x—0 X X—>00 X



2. Haiinute mpon3BOIHBIE CICAYIONUX QYHKIUHI:

3X
a. y=4x1+2x"-2; b y=x>*"¥; y:cose4 +4/x° +ctg3x .
X_

3. Haiizute ypaBHeHue KacaTeIbHOI B Touke X = 2 s pynxuun Y = 4X° +2X° — 2.

4. Haiiti HeonpeIeIeHHbIN HHTeTpat. Pe3ynbrar npoBeputh auddepeHimpoBanmuem:
j(cosx+sin x)dx

2
. 3
5. BbIuHCIHTB ONpE/ICICHHBII HHTErpal J.(4X +2x)dx.
1

Bapuant Ne 11.

1. Beruucnure npeaens:

5 3 _ 3x
a imZ XA i 92X |im(ﬂJ .
X—>0 X° — x—0 6X X—>00

4x
2. HaiinmuTe pon3BOIHBIE CIISAYIONUX QYHKITUI:

H 3X
sine
a. y=x-3x"-2; b y=x¥%* ¢ y= 2 +4/x% +ctgx .
X+

3. Haiigute ypaBHeHHe KacaTebHOI B Touke X =3 s pynxmun Y = 4X° +2X° — 2.

4. Haiitu HeompeaeneHHbINH HHTETpal. Pesynbrar npoBeputh auddepeHnpoBaHuEM:
j(tgx +sin x)dx

2
. 3
5. BbIYMCINTE ONpEeIeHHbI HHTErpaT I(X +2x)dx.
0

Bapuant Ne 12.

1. Beruucnure npeaens:
. 3
. 4x*+5x* -4 __sinx(x+3) . (1+x)”
a. I|m 3 ; h. Ilm—; C. ||m E— .
X—>00 3Ix° =2 x—0 6X x—o| By
2. Haiigute mpou3BoaHBIC CACAYIONUX (QYHKITAMN:

sine®
y=x+3x>=2; b y=x"""; ¢ y= —JX* —Ctgx..
X+4
3. Haiisure ypaBHeHHE KacaTenbHOl B Touke X =4 g pynkuuu Y = 4x3 +2x° -2,

4. Haiitu HeonpeieeHHbIN UHTErpal. Pe3ynbsraT npoBeputs 1 epeHIUPOBAHUEM:
I (tgx + x*)dx

1

o 3
5. BpIuucnIUTH ONpeeIeHHBI HHTErpal _[(X +2)dx.
0

Bapuant Ne 13.

1. Beruncnute npeaens:

. Tx*+5x* -4 sinx(x —3) _(2+x)”
lim : 222 2 ¢ lim .

: : b lim .
X—>0 3x°=2 x—0 5x X—00

2. Haiinute mpon3BOIHbBIE CIEAYIONUX QYHKITUI:



H 3X
y=x"=x+2; b y=2x""; ¢ y:sme — X" —ctgx.

X+3
. . 3 5
3. Haiigure ypaBHenue kacatenbHoli B Touke X =1 mna gpynxuun Y =4X" +2X° — 2.
4. Haiitn HeonpeneneHHbINH UHTErpal. Pe3ynbprar nmpoBepuTh 1udhepeHIupoOBaHHEM:
j(cos X+ x*)dx

1
o 2
5. BbIYHCIHTB ONpE/ICICHHBII HHTErpall _[(X +2x)dx.
0

Bapuant Ne 14.

1. Beruucnure npeaens:

_ AX*+X-6 _sin2x : 2\
a. |Im2—; b. lim ¢ lim{1+— .
x>-13X° —3X+2 x>0 X X—> 3X
2. Haiinute mpon3BOHEIE CIETYIONINX (PYHKIIUI:
tgIn® x
b. y=x"+2x"+3x+3; b y=x"Ccos5x; c. y:%+\/x2+e5x.
X=X

3. Haiiaure ypaBHeHHe KacaTenbHOM B Touke X = 2 s pynxmmn Y = X —5X* + X+ 3.
4. Haiitu HeonpeeeHHbIN HHTErpasbl. Pe3ynpTaT npoBepuTh 1uddhepeHInpOBaHUEM:
J(sin 3x+e")dx
1

o 4
5. BbIYMCINTE ONpEeIeHHbI HHTErpaT J.X dx.
0

Bapuant Ne 15.

1. Beruucnure npeaens:

. 4
T+ x2-3 . sin8x . 1\
a. ||m3—; h. Ilm ; C. ||m 1+— .
x>-1  X° —4X x—0  4X X—>o0 3-x
2. Haiigute mpou3BoaHBIC CACAYIONUX (QYHKITAMN:
sinIn® x
c. Yy=x"+x>+2x+8; b. y=x’cosbx; c. y=————+x+e>".
X—X

3. HaiinuTte ypaBHeHHe KacaTeIbHOM B TOUke X = 3 it pyakuuu Y = X6 + 8X5 +2X+8.
4. Haiitu HeonpeneeHHbIN uHTerpai. Pesynbrar npoBeputs auddepeHimpoBanmuem:
j(cthx—cosx+6)dx

2

5. BbIYMCIHTE ONpeaeIeHHbI HHTErpal I(3X3 +x%)dx.
1
Bapuant Ne 16.

1. Beruncnute npeaens:

3 2 . X
a. lim 3x +35X 3; b. Iimw; C. Iim(1+ﬂj .
x—-1 2X° — X x—0 5x X—>o0 X

2. HaiinuTe mpon3BOIHbBIE CIEAYIONUX QYHKIIUNI:




_sincos4x T %

X" +e
3Xx+5
3. Haiigute ypaBHeHue kacaTebHOM B Touke X =3 i pynxman Y = X° —5X> + X+ 9.

a. y=x>+3x*-x+9; b y=xg3x;

4. Haiitu HeonpeeieHHbIN nHTerpan. Pesynbrar npoBeputh auddepeHimpoBanmuem:
I(ctg5x +5in 7x + 6)dx

3
. 3, 2
5. BbIuHCIHTE ONpEICICHHBII HHTErpall J.(4X +X7)dx.
1

Bapuant Ne 17.

1. Beruucnure npeaens:

. 8x*+7x —8 . COSXtg5X : 1 )"
a. lim 2 ; b. |Im—g; c. lim/1+— .
x>-1 2% —X x—0 2X X—>o0 X+3
2. Haiimute npon3BOHbIE CIETYIONINX (QYHKIUI:
tg cos4x
a. y=xX>+x*+3x+3; b y=xtg3x; c y:g—S— x® —4e* .
X+

3. Haiigute ypaBHeHue KacaTeIbHOM B Touke X = 2 g pyrkman Y = X° +3X> — X + 3.

4. Haiitu HeonpeAeneHHbIN UHTETpal. Pesynbrar npoBeputh auddepeHnpoBaHUEM:
I(ctg5x +5in 4x+6)dx

2
o 3 2
5. BbIYMCINTH ONMpeeIeHHbI HHTErpaT I(X +X7)dx.
1

Bapuant Ne 18.

1. Beruucnure npeaens:
. 4
. 3x?+5x -8 . sinXxcos5x . 1 \"
a. lim—— . b lim—————; clim{1+——| .
X—>00 X -1 x—0 5x X—»0 X—23

2. Haiigute mpou3BoaHbIC CASAYIONUX (QYHKITAMN:

tasi
:gsm4x+ 3
X+ 2

3. Haiinure ypaBHeHue KacaTenbHoii B Touke X =2 mus GpyHkuuu Y = X+ XxX—-2.

a. y=5x*+x-2; b y=xtgox; —3e*.

4. Haiitu HeonpeneeHHbIN nHTerpai. Pesynbrar npoBeputs auddepeHimpoBanmuem:
j(ct95x+tg7x+6)dx

2
“ 3 2
5. BbIYMCIHTE ONpeaeIeHHbI HHTErpal I(4X +3x7)dx.
1

Bapuant Ne 19.

1. Beruncnute npeaens:

5_ -
a_"me 8 | sin xtg5x

. _(1+3x)"
b. m————:; «c. lim .
x—o 3x° —1 x—0 6X X—>00 3x

5 ’

2. HaiinuTte mpon3BOIHbBIE CIEAYIONUX QYHKIUHA:



tgsin4x
y=—"7,7"7
X—-3
3. Haiigute ypaBHeHue KacaTeIbHOI B Touke X = 2 s Gynkuun Y = X° —4X —5.

a. y=7x>+4x-5; b. y=x’In5x; c. 2x° —e*.

4. HaiiTn HeonpeneneHHbIN UHTErpal. Pe3ynbprar npoBepuTh 1udhepeHIupoBaHHEM:
j(thx +C0S5x + 6)dx
2
5. BbIuHCIHTE ONpEICICHHBII HHTErpall I(4X3 +3x*)dx.
1

Bapuant Ne 20.
1. Beruncnute npeaensi:
. 10x°-8 . sinxctg5x _(1+3x\
a. I|m5—; b. im————; c¢. lim .
x—wo 3x° —1 x—0 6X x—o| X —5

2. HaiinmuTe pon3BOIHBIE CIISTYIOMUX (DYHKIINNA:
tge™ .
a. y=2x"—4x>-5; b y=3x%e"; ¢ y= 2g 3 ++/2x% +sin3x .
X —_

3. Haiigute ypaBHeHue KacaTelIbHOM B Touke X = 2 g pynkmun Y = X+ 4X* 5.

4. Haiitu HeonpeAeneHHbIH HHTErpall. Pe3ynbTat mpoBeputh audpepeHnnpoBaHueM:
j(cthx—sin 4x +6)dx

2
. 3 2
5. BbIYMCINTH ONPEeIeHHbI HHTErpaT I(5X —X")dx.
1

Bapuant Ne 21.
1. Beruucnure npeaens:
. 3x*'+3x°-8 _sin2x(x—2) _ (1+3x )"
a. lim : - b lim——=~; c lim|——| .
x>0 3x° -1 x>0 6X x>o\ 4X + 3

2. Haiigute mpou3BoaHbBIC CACAYIONUX (QYHKITAMN:
3x

tge

1 +4/2x* —cos3x.
X +

3. Haiinure ypaBHeHHe KacaTenbHoM B Touke X =2 mig GyHkuun Y = 3x° +2x* - 2.

a. y=3x+x>-2; b. y=Inctg3x; c. y=

4. Haiitu HeonpeneeHHbI nuTerpai. Pesynsrar npoBeputs auddepeHimpoBanmuem:
j(ctgx—sin 4x+6)dx

2
“ 3 2
5. BbIYMCIHTE ONpeaeIeHHbI HHTErpal .[(5X —3x” +1)dx.
1

Bapuant Ne 22.
1. Bbruuciute npeaesb:
_ 2x*+3x° -8 _sin2x(3x—2) . (1+3x\
a. lim . ;b lim .c lim| —— | .
X—>o0 X' =2 x—0 6X X—>o0 X

2. Haiinute mpon3BOIHBIE CIEAYIONUX QYHKIUHA:



: 3X
sine
a. y=3x"+2x"-2; b y=x"""; c. y= 1 +/x" +3x.
X +

3. Haiizute ypaBHeHHe KacaTeIbHOI B Touke X = 2 wis Gynxnun Y = 3X° + 2X° — 2.

4. Haiitu HeonpeeieHHbIN nHTerpan. Pesynbrar npoBeputh auddepeHimpoBanmuem:
j (ctgbx —cos4x +6)dx

2
o 3 2
5. BbIYHCIHTB ONpE/ICICHHBII HHTErpall J.(4X +X7)dx.
1

Bapuant Ne 23.
1. Beruucnure npeaens:
. 4
3 +x*-8 _sinx(x+3) _ (1-3x\"
a. I|m4—; b. Im——=; c. lim| —— .
X—>00 X" =2 x—0 X X—0 X

2. HaiinmuTe pon3BOIHBIE CIISAYIONUX QYHKITUI:
3X
cose
a. y=3x>+2x"-2; b y=x">"e"; ¢ y= —/x* +ctg3x.
X—4
3. Haiigute ypaBHeHHe KacaTeIbHOM B Touke X = 2 g pynkmun Y = 4X° +X° — 2.,

4. Haiitu HeompeaeneHHbINH HHTETpal. Pesynbrar npoBeputh auddepeHnpoBaHuEM:
I(ctg3x—sin 4X + X)dx
2
5. BbIYMCINTE ONpEeIeHHbI HHTErpaT I(3X3 —x* +2)dx.
1

Bapuant Ne 24,
1. Beruucnure npeaens:
AP+ X -4 . ctg2x(x—3 (1-3x)”
a. I|m5—; h. I|mM; C. I|m E— .

X—>0 X° —2 x—0 6X x>\ 4X

2. Haiigute mpou3BoaHBIC CACAYIONUX (QYHKITAMN:
sine®

a. y=x"-3x-2; b y=x¥"; = XX,

X+4

3. HaiisuTe ypaBHEHHE KacaTelbHOU B Touke X =3 11 QyHKuuu Y = 4% +2x%°.

4. Haiitu HeonpeneeHHbI nuTerpai. Pesynsrar npoBeputs auddepeHimpoBanmuem:
I(ctg 2X—sin4x+6)dx

4
“ 3 2
5. BbIYHCINTH ONpeIeIEHHBIA HHTErpal J.(5X —3x7)dx.
1

Bapuant Ne 25.
1. BeruncnuTe npeaenbr:
. Tx*-5x*—4 . sin5x(x+3) - (1+xY
a. lim 3 . b lim———=; c lim| —| .
X—>00 3x° =2 x—0 3x x—o| 3

2. Haiinute mpon3BOIHbBIE CIEAYIONUX QYHKIUI:



3x
cose
a. y=xX+x'—-2; b y=x"e"; c. y=——"——/x*—ctgx.

4x
3. Haiigute ypaBHeHue kacaTenbHoi B Touke X =4 s pynxmum Y = 4% +X° — 2.
4. HaiiTn HeonpeaeneHHbIH HHTErpal. Pe3ynbprar npoBepuTh U GepeHIIpOBAHUEM:
J(ctg5x—sin 4x +€0s 6x)dx

2
o 3 2
5. BbIYHCIHTB ONpE/ICICHHBII HHTErpall J.(ZX —x")dx.
0

KonTtpoabHnas padora Ne 3
no MoayasiMm «Mamemamuueckuii ananusz», «/{ugpgpepenyuansusie ypagnenusn»

Bapmuanr 1.
1. UccnenyiiTe cXOAUMOCTD Psi/ia ¥ BBIITUIIMTE NIEPBbIE TPU €T0 YJieHa
0 n5
n
" 2

2. Pemiute muddepeHnnanbHble ypaBHEHH: OTIPEACIHTE JIN00 o0Iee penienune, 1100 YacTHOE pelieHne
B TE€X ClIydadX, KOrjga yKasaHbl HAQ4aJIbHBIC YCIIOBHUA.
a. y+x=2;
b. 4y"+xy=0; y@®=1
3 Pemute muddepernmansaoe ypaBHeHHE BTOPOTO mopsiaka y' +4y' +2y =0

Bapuanr 2.
1. UccnenyiiTe cXoAMMOCTH psJia ¥ BHITUIINTE NIEPBHIE TPU €T0 YJIeHa
0 n4
n
3

2. Pemmnte nuddepeHnmanbabie ypaBHEHUS: OTIPEIETUTe JIN00 o0I1ee penieHne, Tub0 9acTHOE penieHue
B TE€X CITy4asiX, KOTJa yKa3aHbl HAYaJIbHbIC YCIIOBUSI.
a. y+2x=3;
b. y'+2xy=0; y@)=0
3 Pemute nuddepeHnpmaibHoe ypaBHeHHE BTOPOro nopsiaka y' —4y' +2y =0

Bapuanr 3.
1. UccnenyiiTe cX0AUMOCTh psAJia ¥ BHITUIINTE [IEPBBIE TPU €r0 WieHa
0 n3
n
=g

2. Pemute nuddepeHnmanbubie ypaBHEHU: ONpeaenuTe JIn0o oblee perieHue, 1100 YaCTHOE PeLICHHe
B T€X CIyYasiX, KOT/Ia yKa3aHbl Ha4allbHbIE YCIOBUSI.
a. y'+2x=4;
b. y+xy=0;, y@)=2
3 Pemnre nuddepennmanbHoe ypaBHEHUE BTOPOTo mopsiaka y' —4y' +4y =0

Bapmuanr 4.
1. Uccnenyiite cXoAUMMOCTb psijia M BBIIMILIUTE MIEPBbIE TPU €r0 YieHa
0 n3
an
"1 6

2. Pemnre nudepennmanbable ypaBHEHUS: onpeaenuTe 0o ol1iee petieHne, 1100 4acTHOE pelieHue
B TE€X CJIydadX, KOrJa yKa3daHbl HAYaJIbHBIC YCJIOBHUS.
a. y-2x=0;
b. 4y'—xy=0; y@Q=4



3 Pemute muddepernmansHoe ypaBHeHHE BTOpOro mopsiaka y' —4y' +16y =0

Bapmuanr S.
1. Uccnenyiite cX0AUMOCTb psiJia U BHIIUIINTE [IEPBBIE TPU €0 WICHA
0 n3
n
14

2. Pemnre muddepeHnpanbabie ypaBHEHUS: ONpeaenuTe 0o odiiee penienne, 100 4acTHOE PEeIeHne
B TE€X ClIydadX, KOrga yKasaHbl HA4aJIbHBIC YCJIOBHUA.
a. y—-x=0;
b. 4y'-8xy=0; y@®)=0
3 Pemute muddepeHnuanbHoe ypaBHEHUE BTOPOTo nopsiaka y' — 6y’ +9y =0

Bapuanr 6.
1. UccnenyiiTe cXOAMMOCTD PsiJia ¥ BBHIITUIINTE NIEPBHIE TPU €T0 YJIeHa
0 n2
n
14

2. Pemute nuddepennmranbable ypaBHEHUS: ONPEAenuTe JIn0o odlee penieHue, 1100 YaCTHOE pelIeHHe
B TEX ClIydadX, KOraga yKasaHbl HA4YaJIbHBIC YCJIOBHUS.

a. y'—3=o;
X

b. 4y’—l =0; y@=0
X
3 Pemute muddepeHnmansHoe ypaBHeHHE BTOPOTo mopsiaka y' +6y +9y =0

Bapmuanr 7.
1 HccnenyiiTe cX0IUMOCTb psAZia U BBITUIINTE MIEPBbIE TPH €TI0 YJICHA
0 n3
n
3

2. Pemmnte nuddepeHnuanpabie ypaBHEHUS: OTIpeaeauTe JIM00 o0IIee peneHne, 100 YaCTHOE PEIICHHE
B TE€X CITy4asiX, KOTJa yKa3aHbl HAYaJIbHbIC YCIIOBUSI.

a. y'—f=o;
X

b. 4y'—ﬂ=0; y@) =1
X

3 Pemute muddepeHnmanbHoe ypaBHeHHE BTOporo mopsiaka y' +y +9y =0

Bapuanr 8.
1. UccnenyiiTe cXOAUMOCTD PsiJia ¥ BBIITUIIUTE NIEPBbIE TPU €T0 YJIeHa
0 n3
n
8

2. Pemute nuddepeHnmanbubie ypaBHEHU: ONPEAeNuTe JIN00 obliee perieHue, 1100 YaCTHOE PeLICHHe
B T€X CydYasiX, KOT/ia yKa3aHbl Ha4allbHbIE YCIOBUSI.

a. y’+z=0;
X

b. 4y’+l =0; y@=2
X
3 Pemute muddepeHnunanbHoe ypaBHEHHE BTOPOro nopsiika y' +8y'+16y =0

Bapmuanr 9.
1 HccnenyiiTe cX0IUMOCTD psijia U BBITUIINTE NEPBBIE TPH €r0 YJIeHa



= Nn!
aQn
n=1 8
2. Pemnre nuddepeHnpanbabie ypaBHEHUS: OnpeaenuTe oo odiiee penienne, 1100 4acTHOE peleHne
B TEX ClIydadX, KOrjga yKasaHbl HA4aJIbHBIC YCJIOBHUA.

a. y'+ 3 =0;
X
Y A _
b. 2y'+==0; y@)=1
X
3 Pemute muddepernmansHoe ypaBHEHHE BTOPOTO nopsiaka y' +8y’'+ 25y =0

Bapuanr 10.
1. UccnenyiiTe cXOAUMOCTD PsiJia ¥ BBIITUIIUTE NIEPBbIE TPU €T0 YJIeHA
> Nl
n
n=1 4

2. Pemute nuddepennmranbuble ypaBHEHUS: ONPEAeNuTe MO0 odlee penieHue, 1100 YaCTHOE pelIeHHe
B TE€X ClIydadX, KOraga yKasaHbl HA4aJIbHBIC YCIIOBHA.

a. 4y'+§=0;
X

b. 3y’+X: 0; y(@0)=1
X
3 Pemute muddepeHnmansHoe ypaBHeHHE BTOPOTo Hopsiaka Yy —8y'+ 25y =0

Bapmuanr 11.
1. Uccnenyiite cXoAMMOCTh psiJia ¥ BHITUIINTE NIEPBHIE TPU €T0 YJIeHa
= Nn!
an
n=1 3

2. Pemmnte muddepeHnmanpabie ypaBHEHUS: onIpeneanTe 0o olIree pemeHne, 1100 YaCTHOE PEIICHHE
B TE€X CITy4asiX, KOTJa yKa3aHbl HAYaJIbHbIC YCIIOBUSI.

a. y'—§=0;
X

b. 3y'—l =0; y(0)=1
X
3 Pemute muddepeHnmanbHoe ypaBHEHHE BTOpOro nopsaka y' —y —5y =0

Bapuanr 12.
1. UccnenyiiTe cX0AUMOCTH psiJia U BHITUIINTE NIEPBbIE TPU €T0 YJeHa
> Nt
‘on
n=1 2

2. Pemute nuddepeHnuranbubie ypaBHEHU: ONPEAeNuTe MO0 oblee perieHue, 1100 YaCTHOE PeLICHHe
B T€X CydYasiX, KOT/la yKa3aHbl HAa4aJbHbIC YCIOBUS.

a. 5y'+3=0;
X

b. 3y’—5—y:0; y(0) =1
X

3 Pemute muddepeHnunanbHoe ypaBHeHHE BTOpOro nopsiaka y' —8y' —9y =0

Bapuanr 13.
1. Uccnenyiite cXoAMMOCTb psijia ¥ BBIIHMILIUTE MIEPBbIE TPU €r0 YieHa
- Nl
7n
n=1 7

2. Pemnre nugdepenpanbble ypaBHEHUS: onpeaenuTe 0o odliee penieHne, 1100 YacTHOE peleHne
B TE€X CIIy4asiX, KOTJia yKa3aHbl Ha4aJlbHbIE YCIOBUSI.



a. 3y'+ 4 0;
X
b y-2 -0, y©-1
X
3 Pemute nuddepernmansHoe ypaBHeHHE BTOPOTo nopsiaka y' — 6y —9y =0

Bapuanr 14.
1. Uccnenyiite cX0AMMOCTb psiJia U BHIIUIINTE NIEPBbIE TPU €T0 YJeHa
- N!
an
n=1 9

2. Pemnre muddepeHnpanbabie ypaBHEHUS: ONpeaenuTe 0o oliiee penienne, 100 4acTHOE PeleHne
B TCEX ClIydadX, KOrga yKasaHbl HA4aJIbHBIC YCIIOBHA.

a. y'—f=o;
X

b. y'+8—y=0; y(0) =1
X

3 Pemute muddepeHnmansHoe ypaBHEHHE BTOPOTO mopsiaka y' —6y —y =0

Bapuanr 15.
1. UccnenyiiTe cXOAMMOCTH Psi/ia ¥ BBHIITUIIUTE NIEPBbIE TPU €T0 YJIeHa
0 n6
n
" 2

2. Pemmute muddepeHnmanpable ypaBHEHHS: OTIPEICTHTE JIN00 00IIee penieHune, 11u00 YacTHOE pelieHne
B TE€X ClIydadX, KOraga yKasaHbl HAQ4aJIbHBIC YCIIOBHUA.
a. y+x=4,
b. y+xy=0; y@=1
3 Pemnte muddepeHnmanbHoe ypaBHeHHE BTOPOro nopsiaka y' +6y +9y =0

Bapuanr 16.

1. UccnenyiiTe cXoAUMMOCTH psiJia ¥ BHITUIINTE NIEPBHIE TPU €T0 YJeHa
3

= N
Z 3n+l

n=1

2. Pemmnte nuddepeHnuanpabie ypaBHEHUS: ONpeaenuTe JIM0o o0Iee peneHne, 100 YaCTHOE PEIICHHE
B TEX CIIy4asiX, KOTJa yKa3aHbl HAYaJIbHbIC YCIOBHSI.
a. y+2x=2;
b. y'+4xy=0; y@)=0
3 Pemnre nuddepeHnuanbHoe ypaBHEHUE BTOPOTo mopsiaka y' —y +4y =0

Bapuanrt 17.
1. UccnenyiiTe cX0AMMOCTH psJia ¥ BHITUIINUTE TIEPBBIC TPU €T0 YJIeHa
0 n5
n
10

2. Pemnre nugdepeHmanbable ypaBHEHUS: OnpeaenuTe 0o olliee petieHue, 1100 YacTHOE peleHne
B TE€X ClIydadX, KOrga yKa3aHbl HAYaJIbHBIC YCIIOBUS.
a. y+x=1,
b. y+3xy=0; y@)=2
3 Pemnte muddepennunanbHoe ypaBHEHHE BTOPOro nopsiaka Y ' —2y' +y =0

Bapuanr 18.
1. Uccnenyiite cXO0AMMOCTb psijia M BBIIMILIUTE MIEPBbIE TPU €r0 YieHa



0 n4
2 g
2. Pemnre nuddepennpanbabie ypaBHEHUS: onpeaenuTe oo oliiee penieHne, 1100 YacTHOE PeleHne
B TCX ClIydadX, KOrga yKasaHbl HA4YaJIbHBIC YCJIOBUS.
a. y'-8x=0;
b. 4y'-3xy=0; y@)=4
3 Pemute muddepernmansHoe ypaBHEHHE BTOPOTO mopsiaka y' +4y +16y =0

Bapuanr 19.
1. Uccnenyiite cX0AUMOCTh psiJia U BHIIUIINTE NIEPBHIE TPU €T0 YJIeHA
0 n5
n
=g

2. Pemute nuddepennmranbuble ypaBHEHUS: ONPEAenuTe JIN0o odlee penieHue, 1100 YaCTHOE peLIeHHe
B TE€X ClIydadX, KOraga yKasaHbl HA4aJIbHBIC YCJIOBHUA.
a. y-x=1,
b. 4y'-2xy=0; y@)=0
3 Pemute muddepeHnmanbHoe ypaBHEHHE BTOPOTO Topsiaka y” + 6y’ +9y =0
Bapmuanr 20.

1. UccnenyiiTe cXOAUMOCTH Psi/ia ¥ BBHITUIIUTE NIEPBHIE TPU €T0 YJIeHa
3

= N
Z 4n+3

n=1

2. Pemute nuddepennmanbuble ypaBHEHU: ONpeAenuTe 0o odlee penieHue, 1100 YaCTHOE pelIeHHe
B TE€X ClIydadX, KOraga yKasaHbl HAQ4aJIbHBIC YCJIOBHUA.

a. y'—§=0;
X

b. 4y'+l =0; y@®=0
3X
3 Pemute muddepeHnmanbHoe ypaBHEHHE BTOPOro nopsaka y' +y +9y =0
Bapuanr 21.

1 WccnenyiiTe CXOIUMOCTD Psijia U BBITUIINTE IIEPBBIC TPH €r0 YJICHA

0 n2

il
2. Pemmnte nuddepennuanpabie ypaBHEHUS: ONpeaenuTe JIM00 olIee peneHue, 100 YaCTHOE PEIICHHE

B TE€X ClIydadaX, KOrjga yKasaHbl HA4aJIbHBIC YCIIOBHUA.

4
a y-——=0;
y 3X

b. 4y’—3—y=0; y@@)=2
X

3 Pemmre nuddepeHnpanbHoe ypaBHEHHE BTOPOro mopsiaka y" +6y —9y =0

Bapuanr 22.
1. UccnenyiiTe CXOAMMOCTH PsiJia ¥ BBITTUIINTE TIEPBHIE TPU €T0 YJIeHa
0 r]7
n
8

2. Pemnre nuddepeHmanbable ypaBHEHUS: onpeaeauTe 0o olliee penieHue, 1100 YacTHOE peleHne
B TE€X CIIy4asiX, KOTJia yKa3aHbl Ha4aJlbHbIE YCIIOBUS.

2
c. y+—=0;
y 5x



d. 4y’—l =0; y(2)=2
X
3 Pemute nuddepernmansHoe ypaBHeHHE BTOPOTo nopsiaka Yy’ —8y' —16y =0

Bapuanr 23.
1 UccnenyiiTe CXOAUMOCTD Psiia ¥ BBIIUILIUTE IIEPBBIE TPU €r0 WICHA
i (n+1)!
1
wr] 8n+

2. Pemnre muddepeHnpanbabie ypaBHEHUS: ONpeaenuTe 0o odiiee penieHne, 100 4acTHOE PEeIeHue
B TE€X ClIydadX, KOrga yKasaHbl HA4aJIbHBIC YCJIOBHUA.

C. y'—§=0;
X

d. 2y’+X =0; y@=2
X
3 Pemute muddepeHnmansHoe ypaBHEHHE BTOPOTO Nopsiaka y" —8y'+ 25y =0

Bapuanr 24.
1. UccnenyiiTe cXOAMMOCTD PsiJia ¥ BBHITUIINTE NIEPBHIE TPU €T0 YJIeHa
> N!
an
n=1 3

2. Pemute nuddepennuanbuble ypaBHEHUS: ONpeenuTe JIn0o odlee penieHue, 1100 YaCTHOE pelIeHHe
B TE€X ClIydadX, KOraga yKkasaHbl HAQ4aJIbHBIC YCIIOBHUA.

C. y'—§=0;
X

d. 3y-Y-0; y(0)=2
X
3 Pemute muddepeHnmanbHoe ypaBHeHHE BTOporo nopsiaka Yy —8y' —25y =0

Bapuanr 25.
1. UccnenyiiTe cXoAMMOCTh psJia U BHITUIINTE NIEPBHIE TPU €T0 YJIeHa
> Nl
on
n=1 2

2. Pemmnte nuddepennuanpabie ypaBHEHUS: ONIpeaenuTe JIM00 o0I1ee peneHue, 100 YaCTHOE PEIICHHE
B TE€X CIIy4asiX, KOTJa yKa3aHbl HAYaJIbHbIC YCIIOBUSI.

a. y'—1=0;
X

b. 3y'—l =0; y@)=1
5X
3 Pemmre nuddepennumanbHoe ypaBHEHUE BTOPOTo mopsiaka y' —y' +5y =0

KonTtposbHnas padora Ne 4
no Moy «Teopusa eeposamnocmeil u mamemamuieckas CamucmuKka»

3agaua 1

1. | Ha cenbckoxossiiicTBeHHBIE pabOTHI U3 Tpex Opuraz BBIIAEISIOT 110 OIHOMY 4YelloBeKy. M3BecTHO,
YTO B IIepBOii Opurazne 15 genosek, Bo BTopoii — 12, B Tperbeit — 10 uenosek. OnpenenuTs YUciIo
BO3MOKHBIX T'PYIIII 110 3 4eJI0BEKA, €CIIM M3BECTHO, YTO HA CENbCKOXO03SICTBEHHBIE PA0OTHI MOXKET
OBITh OTHPABIIEH KaXIbIA PabOUmil.




IIats MacCaXXUpPOB CAAATCA B ISJICKTPOIIOC3 A, COCTOSIIIIUN U3 10 BaroHoB. Kamnmﬁ rnaccaxxump ¢
OIUHAKOBOM BCPOATHOCTBIO MOXET CECTh B mr000ii u3 10 BaroHos. OHpeI[eJ'H/ITI) YHCJIO BCEX
BO3MOKHBIX BAPUAHTOB PASMCIICHUS MACCAXKHUPOB B MOC3 L.

CryneHTbl JaHHOTO Kypca u3yyaroT 12 mucuumuimH. B pacnucanue 3aHsITHH KaxAbIH JCHBb
BKIItOUaercs mo 3 mpenMera. CKOMBKUMH CHOCOOAMH MOXET OBIThH COCTAaBJICHO PAaCIMCAaHUC
3aHATUI Ha Ka)KIbI TeHb?

Bocempb uenoBek AOrOBOPHIIMCH €XaThb B OJHOM IIO€3/I€, COCTOAILIEM W3 BOCHMH BaroHOB.
CKOJIBKUMH CIIOCO0aMU MOYKHO PACIPENeIUTh ITHX JIFOJCH 10 BarOHaM, €CIM B KaXKIbIH BaroH
CSIZICT 110 OJTHOMY YEJIOBEKY?

B mraxmMatHOM TypHHpE y4acTBOBaJIO 14 MIaXMaTHCTOB, KaXKIBIA U3 HUX CHITPAT C KaXIABIM I10
onHoi maptun. CKOJIBKO BCEr0 CHITPAHO MapTHil?

Ha xondepennuio u3 Tpex Tpynn CTYACHTOB ONHOW CIEIHMAaJbHOCTH BBIOMPAIOT MO OXHOMY
neneraty. V3BecTHO, 4TO B TepBOM rpymme 25, Bo BTOpoit — 28 u B Tperbeld — 20 4YenoBeK.
OnpenenuTs YUCIO BO3MOXKHBIX JEJEeranuii, ecii W3BECTHO, YTO KaXKIBIA CTYAEHT H3 JII0OOH
IPYIIIBI C OAMHAKOBON BEPOSITHOCTBIO MOXKET BOWTH B COCTAB JEJIEraluu.

U3 nepstn 3Havanmmx 1udp COCTAaBISIOTCS Tpex3HauHble yuciia. CKOJIBKO Pa3MyHBIX YHCEN
MOKET OBITH COCTaBJIEHO?

CKOIIbKO pa3IMyHBIX YETBIPEX3HAYHBIX YKMCE MOXHO 3aIiCaTh C IMOMOIIBIO JEBSATH 3HAYAIINX
udp, U3 KOTOPHIX HH OJIHA HE TTOBTOPsIETCs?

B maccaxxupckom moesne 5 BaroHoB. CKOJBKHUMH CIIOCOOAMH MOXKHO pa3MeIIaTh BaroHBI,
COCTAaBJIAS DTOT O3 ?

10.

N3 10 kaHauIaTOB HAa OMHY M Ty K€ JOJDKHOCThH JIOJDKHO OBbITh BbIOpaHO 3. OnpenenuTh BCe
BO3MOJKHBIE BApHAHTHI PE3yJIbTATOB BEIOOPOB.

11.

Bpuranup momkeH oTmpaBUTh Ha paboTy 3BeHO n3 5 denmoBek. CKOIBKO TaKMX 3BEHBEB MOXKHO
cocTaBuTh U3 12 genmoBek Opurasi?

12.

CKOJIBKO IIPpAMBIX JIMHUHA MOKHO IIPOBECTU UEPE3 8 TOYCK, €CJIN U3BECCTHO, YTO mr00bIe TPHU U3 HUX
HE JISKAT Ha OTHOW MPSIMO¥?

13.

CKOIIBKUMH CIIOCOOAMH MOXKHO COCTaBUTh MATPYJb M3 TPEX COJJAT W ONHOTO odwHIlepa, eciid
nmeercs 20 conmat u 3 odwurepa?

14.

CKONBKUMH criocobaMu 3 Harpajabl MOTYT ObITh pachpeneieHbl MexAay 10 ydacTHHKaMu
COpPEBHOBAHMS?

15.

CKOBKAMH Pa3THIHBIMHU CIIOCOOaMH MOYKHO M30paTh U3 15 4emoBeK Ienerainio B COCTaBe TPEX
YenoBeK?

16.

CKONBKAMH Pa3IUIHBIMU CIIOCO0aMHU coOpaHue, cocrosiee u3 20 4emoBeK, MOXET BBIOpaTh
TIpecenaTeNns COOpaHus, €ro 3aMECTHTENIS U CeKpeTaps?

17.

CKONBKUMH CcIToco0aMU MOXKHO BEIOpaTh JBa KapaHAalla W TPU PYIKH W3 TISTH Pa3IIMIHBIX
KapaHAaIlel U TSTH Pa3IndHbIX pydeK?

18.

CKOJIBKO pa3InYHbIX TPEX3HAYHBIX YHCEI MOXKHO 3aIlrcaTh ¢ moMorisio mudp 1, 2, 3, 4, 5, 6, 7,
8, 9 (6e3 moBTOpEHMIA)?

19.

CKONBKUMH CITOCO0aMU MOXKHO CMOJENMPOBATH (ar, COCTOSIINN M3 TPEX TOPH30HTAIBHBIX
TIOJIOC PA3JIMYHBIX IIBETOB, €CIIM UMEETCS MaTeprall IATH Pa3TNIHBIX I[BETOB?

20.

W3 4 nepBOKypCHUKOB, 5 BTOPOKYPCHHUKOB M 6 TPETheKypCHHKOB HAJ0 BBHIOpATh 3 CTyIEHTa Ha
koH(pepeHuio. CKONPKAMH CIIOCO0AMH MOXXHO OCYIIECTBHTH OSTOT BBIOOp, €CIH Cpeau
BBIOPAHHBIX JOJDKHBI OBITh CTYJEHTHI Pa3HbIX KypcoB?

21.

[Ipu BcTpeue 12 denoBek 0OMEHSITUCH PYKOMOKATHAMU. CKOJTBKO PYKOMOXKATHIA OBLIO CIENaHO
npu 3ToM?

22.

CKOJBKUMH CIOCO0aMHU MOXKHO BBICTaBHUTH Ha UTPY (PYTOONBHYIO KOMaH/y, COCTOSIIIYIO U3 TPEX
HamnaJarmmX, TpeX Moly3alliTHUKOB, YETHIPeX 3alUTHIKOB U BpaTaps, €Clii BCEro B KOMaH/e 6
HalaJarouux, 3 NoJy3allluTHUKA, 6 3aIIMTHUKOB U 1 BpaTaps?

23.

Ipodcoroznoe 6ropo akynpTera, cocTosIIee U3 9 YeOBEK, Ha CBOEM 3aCeJaHUH TOJDKHO H30paTh
TIpefIceiaTeNs, ero 3aMecTuTeNss W Ka3Hades. CKONBKO pPa3IMYHBIX CIIY4aeB MPU STOM MOXKET
OBITE?

24.

CKOIIbKO TIepecTaHOBOK MOXKHO CIeNaTh U3 OYKB CIIOBA «paKeTa», 4ToObl BCE OHM HAYMHAIHCH C
OYKBEI «p»?

25.

ABTOKONIOHHA, cocrosmias u3 15 aBToMOOWIEH, JOJKHA BBLICIHTH HAa YOOpOYHBEIE pa0OTHI B
KOJIX03blI 12 Tpy30BHKOB. CKOJIILKMMH CITOCOOAMHU MOYHO 3TO CHIENaTh?




3agaua 2

U3 nsatu OykB pa3pe3Hoit a30yKu COCTABIICHO CIIOBO «IECH». PeOCHOK, He yMEIONHIA YUTaTh,
pacchinan OyKBBI M 3aTeM COOpajl B MPOU3BOJIBHOM mopsinke. HallTu BepoSTHOCTH TOTO, 4TO y
HEro CHOBA IOJYYHIIOCH CIIOBO «IIECHsS». B OTBeT 3amucaTh 4ncio, UMEolIee TPU 3HaKa I0Cie
3anaToi 6e3 OKPYTIICHHUS.

Ky0, Bce rpaHu KOTOpPOTrO OKpallieHbl, PacluieH Ha THICSYy KYOHKOB OJMHAKOBOTO pa3Mepa.
[Nony4eHnnble KyOMKHM TIIATENHHO NepeMenianbl. OnpeaeauTh BEpOsSTHOCTh TOTO, YTO HayAady
W3BJICYCHHBINH KyOHK Oy/IeT NUMETh JIBE OKpalleHHbIE TpaHu. B oTBer 3amucats 4nciio, mMeroniee
TPHU 3HaKa MOCJIe 3ansaTol 0e3 OKpYTIeHHUsI.

U3 10 OGuneroB joTeper BBIMTPHIIIHBIME ABISIOTCS 3. HaiiTh BEpOSTHOCTH TOT'O, YTO B3SITHIE
Hayjady 2 Ouijera — BBIMIPBINIHBIC. B OTBET 3amucaTh 4KCIO, UMEIONIEEe TPH 3HAKa IOCIe
3arsaTol 0e3 OKpPYTIIeHHUS.

B nmudt mecTuaTakHOrO JIoMa Ha IMEPBOM 3TakKe BOLUIM 3 4ejoBeka. Kaxaplii U3 HUX C
OJIMHAKOBOM BEPOSATHOCTBIO BBIHIET Ha JIIOOOM M3 dTaxkel, HauMHas cO BToporo. Haiitu
BEPOSATHOCTh TOTO, YTO BCE MACCAXKUPHI BBIMIAYT HA YETBEPTOM 3TaxKe. B OTBET 3anucars 4nciio,
MMEIOIIee TPH 3HAKA MTOCIIC 3aIsITON 0€3 OKPYTIICHHUS.

B rpymre cnoprcMeHoB 7 IBDKHUKOB U 3 KOHbKOOEXKIa. M3 Hee cirydaitHbIM 00pa30M BbIJIEN eHBI
TpHU cropTcMeHa. HalTH BeposITHOCTh TOTO, YTO BCE BBHIOpAHHBIE CHOPTCMEHBI OKaXyTCs
JIBDKHUKaMU. B oTBer 3amucars 4nciio, MMEoLIee TP 3HaKa I0CIIE 3aI5ITON 63 OKpyIJIeHus!.

N3 6ykB pa3pe3Hoil a30yKH COCTABJICHO CIIOBO «PEMOHT». KapTouku ¢ OTOeNbHBIMUA OyKBaMU
THIATCIIbHO MEPEMECIINBAIOT, 3aTEM HayraJl BbITACKUBAIOT 4 KapTO4YKN U pacCKjIaJblBalOT UX B
nopsiike u3BledeHus. KakoBa BEpOSTHOCTH TOJYYEHUs TPU 3TOM cioBa «Mope»? B oreer
3arMcaTh YMCII0, UMEIOIIee TPH 3HaKa TI0CIIe 3amsiTol 0e3 OKPYTIICHHS.

V3 BOCbMU KHUT JIBE XyIOXECTBeHHbIC. HaliTH BEpOSITHOCTD TOTO, YTO CPEAU B3ATHIX HAyraj
YeThIpeX KHHUT XOTs Obl OJJHA XyIOXECTBEHHAs. B OTBeT 3ammcarh 4uciio, MMEoIIee TPH 3HaKa
1OCJIE 3aMSATON 0€3 OKPYIJICHHS.

Ha nonke 6 panuonamii, U3 KOTOpBIX JBe Herojuble. CiydaiiHbIM 00pa3oM OTOUpAIOTCs JIBE
paguonammbel. KakoBa BEpOATHOCTH TOTO, 4TO OHW TOAHBI Ui HCIONB30BaHUS? B orBer
3amMcaTh YMCII0, IMEIOIIee OIMH 3HAK MOCTIE 3aIsITON 0e3 OKpYTIICHMSL.

B 3amace pemonTHOM MacTepckoi 10 MOpIIHEBBIX KOJIEI, TPU W3 HUX BOCCTAHOBJICHHEBIC.
OnpenenuTs BEPOATHOCTH TOTO, YTO CPEIU B3ATHIX HAyTaJ YeTHIpEX KOJIEI[ /1Ba OKaXKyTCs
BOCCTaHOBJIIEHHBRIMH? B OTBeT 3ammcaTh 4YWCIIO, WMEIOIIee OMWH 3HAK IOCcie 3arsToil 6e3
OKPYTJICHHSL.

10.

[IlecTh cTYyIEHTOB yCIOBUIIMCH €XaTh ONPEACICHHBIM PEHCOM 3IIEKTPOIToe31a ¢ 6 BaroHaMu, HO
HE JIOTOBOPHJIMCH O HOMepe BaroHa. KakoBa BEpOSTHOCTh TOTO, YTO HU OJWH W3 HUX HE
BCTPETHUTCS C JPYTHM, €CIM BO3MOXXHOCTH B pa3MCEIICHHHM CTYICHTOB IO BaroHaMm
paBHOBEpOATHBI? B oTBerT 3ammcaTh 4YKMCIO, WMEMOIEe TPU 3HAKA MOCHE 3arsITod 0Oe3
OKPYTJICHHSI.

11.

bunersr nmorepen BeImMymieHsl Ha oburyro cymmy 10 000 y.e. Llena Gmera 0,5 y.e. Llennsie
BBIMIPBIIIM MafaroT Ha 50 OuneroB. OnpeaenuTs BEPOSTHOCTh LIGHHOT'O BBIMIPHILIA HA OOUH
Ouser. B oTBeT 3amucaTh YMCII0, UMEIOLIEE TPU 3HAKA I10CTIE 3asATON 0€3 OKPYIJICHHUS.

12.

B rpynne u3 8 cnopTCMEHOB 1IECTh MACTEPOB cropTa. HailTu BepOsSTHOCTh TOrO, UTO U3 ABYX
CIIydaliHbIM 00pa3oM OTOOpaHHBIX CIIOPTCMEHOB XOTS Obl ONWH — MacTep cmopTa. B oreer
3amMcaTh YMCII0, UMEIOIIee TPH 3HaKa IOCIIe 3amsTol 0e3 OKpYIICHHS.

13.

W3 25 GuneroB, mpoHyMEepOBAaHHBIX YHCIaMu OT 1 70 25, Hayraa BHIHUMAIOT ofwH. Haiftn
BEPOSITHOCTB TOT'0, YTO HOMEP M3BJICUEHHOI0 OMJIeTa eCTh YHCIIO0, He Jefsieecs HU Ha 2, HU Ha
3, oy Ha 5. B oTBer 3anucatp 4nciio, UMEIOIIEE J1Ba 3HAaKa M10CJIe 3aSITON 0e3 OKpyTIiIeHusl.

14.

OmnpenenuTs BEpOATHOCTh TOTrO, YTO CEPUs Haylady BBIOpAaHHOW OONHralKd HE COAEPKUT
OJJMHAKOBBIX LU(P, €CIIM HOMEP CEPUH MOXKET OBITh JIOOBIM MATH3HAYHBIM YHMCIIOM, HAUMHAs C
00001. B oTBer 3amucaTh YUCIIO, UMEIOIIEE TPY 3HAKA MTOCIIE 3aIIsITON 0€3 OKpYTIIeHMSL.

15.

BykBeHHBII 3aMOK COIEpKHT Ha 0oOmmIe ocu 4 MuCKa, KaKIBIH M3 KOTOPBIX pasJielieH Ha 3
CEKTOpa C pa’IUYHBIMA HAHECEHHBIMU Ha HUX OyKBaMHU. 3aMOK OTKPBIBAETCS TOJIHKO B TOM
ciIydae, eCiy Ka) bl JUCK 3aHUMAET OJJHO ONPEIEICHHOE MOJIOKEHUE OTHOCUTEIBHO KOpITyca




3amka. OmpeneauTs BEPOATHOCTh OTKPBHITUA 3aMKa, €CJIM YCTAaHOBJIEHA IPOU3BOJIbHAS
KoMOuHanus OykB. B OTBer 3amucarh 4YMCIO, MMEIOIIEE TPU 3HAKA IOCIE 3amsTod 0e3
OKPYTJICHUS.

16.

[Maptus u3 100 neraneii mpoBepsieTcss KOHTPOIEPOM, KOTOPBIA Hayran oroupaer 10 neraneit u
ompezensieT UX KadecTBo. Ecim cpeam BHIOpaHHBIX KOHTPOJEPOM JeTajeld HeT HH OJHOM
OpakoBaHHOH, TO BCA HapTHs NpUHUMAaeTca. B TNpPOTMBHOM cllydae ee MOCHUIAIOT Ha
JIOTIOJTHUTENBHYIO TPOBEpKy. KakoBa BepoATHOCTh TOT0, UTO MapTus JAeTanel, coaepamas 5
OpakoBaHHBIX, OyJeT pUHATa KOHTpoiepoM? B OTBer 3amucath 4uciio, IMEIOIIee TPY 3HAKa
MOCJIe 3aMsITON 0€3 OKpYTIIeHus!.

17.

3a BBIMIOIHEHHWE KOHTPOIBHOM paboThl 24 CTydeHTa MOIYYIIM CICAYIONINEe OIleHKU: 8
CTYJEHTOB — «OTIM4YHO», 6 — «xopomo», 6 — «yIOBIETBOPUTEIbHO», 4 —
«HEYJIOBJICTBOPUTEIIbHO». HalTH BEpOSTHOCTH TOro, 4To padoTa Hayraj B3sSITOrO CTYACHTA
OlLlICHEHA TOJOXKHUTEIbHO. B OTBET 3amucaTh 4YMCIIO, UMEIOIIEE TPU 3HAKa IOCIIEe 3amsaToi 0e3
OKPYTJICHUS.

18.

[Monbpocunu 3 MoHeTsl. HaliTi BepOSITHOCTB TOTO, YTO XOTsI ObI OIMH pa3 BbInal repd. B orBer
3amucaTh YUCIIO, UMEIOIIee TPU 3HAKA M10CHIe 3aMsIToi 0e3 OKPYIIeHUs..

19.

W3 kopoOku, copepxalieii KapToOuKu ¢ OYKBaAMHU «0O», «H», «K», «b», HAYTaJl BRIHUMAIOT OJIHY
KapTOYKY 3a JPYroi M pacroyiaraioT B Mopsiike u3BjieyeHns. KakoBa BEpOSITHOCTh TOTO, YTO B
pe3yabpTaTe MOMyYUTCs CIOBO «KOHb»? B OTBeT 3amucarph 4ucio, uMerollee TpH 3HaKa Mmocie
3araTol 0e3 OKpPYTIIeHHUS.

20.

U3 npyna, B kotopom maBatoT 40 IIyK, BBUIOBHIIH 5 IIYK, TOMETHIH WX U IIYCTHIIN 00OpaTHO B
nipyA. Bo BTopoii pa3 BemoBuiu 9 nryk. KakoBa BEpOSITHOCTB, UTO CPeIH HUX OKaXKyTCS TOJIIBKO
JIBE€ TIOMEYEHHBIE IyKU? B OTBeT 3ammcaTh 4mcio, UMeoIee TpY 3HaKa Mmocie 3amsaTon 0e3
OKPYIJICHHS.

21.

[IsaTuTOMHOE COOpaHWE COYMHEHHH pacloNOKEHO Ha TOJNKE B ciydaifHOM mopsiake. Haittn
BEPOSITHOCTh TOT'O, YTO KHUTH CTOSIT CJIEBA HAIIPABO B MOPSIKE HyMeparuu ToMoB (oT 1 1o 5).
B orBer 3anmmcath 4ncio, UMEIOIIee TPY 3HaKa MOCTe 3ansIToN 6e3 OKPYTIICHMSL.

22.

U3 st KapTouek ¢ OYyKBaAMU «ay, «0», «B», «I», «I» HAYTaJ OIHY 3a JAPYTroi BEIOUPAIOT JIBE U
pacmoriaraloT uX B TOpsIKe u3BiedeHus. KakoBa BEPOSTHOCTH TOTO, YTO TOIYYUTCS CIOBO
«ma»? B oTBer 3ammcaTh YMCII0, MMEIOIIIee ABa 3HAaKa ITOCIIe 3asIToN 0e3 OKpYTIIeHHs.

23.

B ypue 3 6enpix u 7 yepHBIX mapoB. KakoBa BepoSATHOCTH TOTO, YTO U3BJICUCHHBIE HAyTa]l ABA
mapa oKaxyTcs YepHsIMU? B oTBeT 3ammcath 4mciio, IMEroIIee TpY 3HaKa Mmocye 3amsiTon 0e3
OKPYTJICHHUSL.

24.

Manpunk 320611 1BE TTOCHenHUE UG PBI HoMepa Tene]oHa OMHOKIIACCHUKA W HaOpas MX HayTra,
MOMHS TOJIGKO, YTO 3TH IHU(GPHI HEUECTHB U pa3iuyHbl. HaiTH BEpOSTHOCTH TOTO, YTO HOMEP
HaOpaH MpaBHJIBHO. B OTBeT 3amucaTh 4YHCIIO, MMEIOIIEE JIBA 3HAKa IOcie 3amsTod Oe3
OKPYTJICHHSI.

25.

B ypHe 5 mapoB: KpacHBIN, JKENTHIN, CHHUH, 3eMeHblid u Oenbiid. CirydaifHBIM 00pa3oM uX
BBIHUMAIOT W3 YpHBI. HaliTH BEpOSTHOCTh TOTO, YTO OHU OYAYT H3BJICUEHBI B CIEMYIOIIEM
TopsinKe: OebIid, CHHUHN, )KeITHIH, KPACHBIN, 3eJICHBIA. B OTBET 3ammmcaTh 9rCIIo, HMEIOIIEe TPH
3HAKa ITOCIIe 3aIsATON 0e3 OKPYTIICHUS.

3agaua 3

B Tenectymuu Tpu TeneBU3HOHHBIE KaMephl. BeposTHOCTH TOTO, YTO B TAHHBI MOMEHT KaMepa
BKJIKOYEHA, paBHbI cooTBeTcTBeHHO 0,9; 0,8; 0,7. HaiiTu BeposSTHOCTH TOro, YTO B JAHHBIN
MOMEHT BKJIFOUEHBI N1Be Kamepbl. OTBET 3amucaTh C TpeMsl 3HAKaMH IIOCTe 3amarond 0e3
OKPYTJICHHS.

B Tenectymuu Tpu TeneBU3NOHHBIE KaMephl. BeposTHOCTH TOTO, YTO B TAHHBI MOMEHT KaMepa
BKJIIOYEHA, paBHbI cooTBeTcTBeHHO 0,9; 0,8; 0,7. HaiiTu BeposSTHOCTH TOro, YTO B JAHHBIN
MOMEHT BKIIFOUEHO He Ooree oJfHON kaMmepbl. OTBET 3amucaTh C TPeMs 3HaKaMHU IOCIIe 3aIsITon
0e3 OKpyTIIeHUsI.

Ha sxene3o0eroHHOM 3aBOZC H3roTaBJIMBAIOT IMTAHCIIU, 90% wu3 KOTOPBIX — BBICHICTO COpTa.
KaxoBa BCPOATHOCTb TOI'O, UYTO U3 TPEX HAyrazja BI)I6paHHI>IX MaHelned XOTs Obl OJlHa ITaHCJIb
6YZ[GT BBICIIEI'O copTa? OTBer 3ammcarhb ¢ TPEMs 3HAKaAMU I10CJIC 3amnaToi 0e3 OKPYIJICHUS.




Ha >xene300eToOHHOM 3aBOj€ M3roTaBIMBAIOT maHend, 90% M3 KOTOPBIX — BBICHIErO COpTa.
KaxoBa BeposSTHOCTH TOTO, YTO M3 Tpex Hayraj BbIOpaHHBIX MaHesned OyneT He Ooiee OIHON
naHesu Beicuiero copra? OTBET 3alucath ¢ TpeMsl 3HAKaMU MOcie 3amsiTol 0e3 OKpYIeHHUS.

B 0610k BXOAAT TpU paauonaMiibl. BeposTHOCTH BBIXOAA M3 CTPOS B TCUEHHE TapaHTHHHOTO
CpoKa st HUX paBHBI cooTBeTcTBeHHO 0,3; 0,2; 0,4. KakoBa BepOATHOCTH TOTO, UTO B TEUCHUE
TapaHTUMHOTO CPOKA BEIMAYT U3 CTPOS HE MeHee ABYX paauonamil. OTBET 3amucath ¢ Tpems
3HAKaMM I10CJIe 3aIsTON 0e3 OKPYTJICHHS.

B 0Onok BXOAAT TpU paauoiaMiibl. BeposTHOCTH BBIXOAA M3 CTPOsl B TEUCHHE TapaHTUHHOIO
CpoKa Jsi HUX paBHBI cooTBeTcTBeHHO 0,3; 0,2; 0,4. KakoBa BepOATHOCTH TOTO, UTO B TEUCHUE
rapaHTHIHOTO CPOKa BBIHIET U3 CTPOS XOTs Obl ofHA pamuoiamma? OTBET 3amucaTh ¢ TPEMs
3HAKaMM ITOCJIE 3ansTON 0e3 OKPYTJICHHUS.

[Ipu ogHOM 1MIKIE 0030pa TPEeX PaaUOIOKAIMOHHBIX CTAHIMH, CICAAIIMX 32 KOCMHYECKUM
KOpalyieM, BEpOSTHOCTH €ro oOHapyXeHus coorBercTBeHHO paBHbl 0,7; 0,8; 0,9. Haiitu
BEPOSTHOCTh TOTO, YTO TPU OJHOM IMKJIe 0030pa Kopabhib Oyler oOHapyXeH He MEHEee ueM
nByMsi craHimsiMi. OTBET 3aMKcaTh ¢ TpeMst 3HAKaMH II0CIIe 3aIsITON 0€3 OKPYTIIeHUSI.

[Ipu omHOM mmKIE 0030pa Tpex pPaJMONOKAIIMOHHBIX CTAHIWH, CIEAANIMX 32 KOCMHYECKUM
KOpalJyieM, BEPOSTHOCTH €ro oOHapyxeHus cooTBercTBeHHO pasBubl: 0,7; 0,8; 0,9. Haiitu
BEPOSTHOCTH TOT'0, YTO IIPH OHOM ITHKIIE 0030pa Kopaldiib Oyaer oOHapyKeH ABYMS CTAHIUSIMHU.
OTBer 3anucath C TPEMs 3HAKaMH IOCTIE 3aMsITON 0€3 OKPYTIIeHHS.

Tpoe pa®ouux COOMPAIOT MOAIIMITHUKA. BepoSTHOCTH TOro, YTO MOIIIMITHUK, COOpaHHBIN
IepBbIM pabo4yM, BBICIIEro KauecTBa, papua 0,7, BTopbiM — 0,8, Tperbum — 0,6. J11s1 KOHTPOIIS
B3SITO 110 OJHOMY TOIIUITHUKY U3 COOpaHHBIX KaKIbIM pabounM. KakoBa BEpOSTHOCTH TOTO,
41O OyAyT POBHO JIBa MOIIIMIIHMKA BBICIIEro KadectBa? OTBET 3amucaTh ¢ TpeMs 3HaKaMHU
MoCJIe 3aMsTOl 0e3 OKPYTIICHUSI.

10.

Tpoe pa®ouux COOMPAIOT MOIIMITHUKKA. BeposTHOCTH TOr0, YTO MOIIMITHUK, COOpaHHBINA
IepBbIM paboYMM, BBICIIEr0 KauecTBa, paBHa (0,7, BropeiM — 0,8, Tperbum — 0,6. J{j1st KOHTpOIIs
B3STO 110 OJHOMY IMOALIUITHUKY U3 COOpaHHBIX KaX<abiM padounm. KakoBa BEepOSTHOCTH TOTO,
91O OyIeT XOTs OBl OJMH MOAIIUITHUK BBICIIEro KadecTBa? OTBET 3ammcaTh ¢ TPeMs 3HaKaMHu
IOCJIC 3aMATON 0€3 OKPYIJICHHS.

11.

IlepBrrit cranok-aBTomar nmaer 10% Opaka, Bropoit — 15%, a tperuit — 20%. Cny4aitHpIM
o0pazoM OTOOpaiH MO ONHOW JeTald € KaXJOoro craHka. KakoBa BepOSTHOCTh TOTO, YTO
CTaHJAPTHOW OKaXXETCsl POBHO Of[HA JieTab? OTBET 3aIicaTh C TPEeMs 3HAKaMH MOCIIEe 3aIsTOH
0e3 OKPYTJICHUS.

12.

[lepBrrit cranok-aBromar maer 10% Opaka, BTropoit — 15%, a tperuit — 20%. Cay4aifHbIM
o0pazoM OTOOpaiH TO ONHOW JeTald € KaXJOoro craHka. KakoBa BepOSTHOCTh TOTO, YTO
CTaHIAPTHOM OKaXKeTCs XOTs ObI 0/1HA eTanb? OTBET 3amucaTh ¢ TPeMsI 3SHaKaMH ITOCIIe 3aIIsITOH
0e3 OKpyTIIEHHSI.

13.

B 1iexe uMeeTcst TpH PE3EPBHBIX AJIEKTPOABUIaTeNs. Jas Kakaoro u3 HUX BEPOSTHOCTH TOTO,
YTO B MAHHBIA MOMEHT OH BKJIIOYEH, COOTBEeTCTBEHHO paBHa 0,2; 0,3; 0,1. HaiiTn BeposATHOCTH
TOr0, YTO BKJIFOYEHBI POBHO JBa djIeKTpoaBurareins. OTBET 3amucaTh ¢ TPEMs 3HAKAMHU I10CIIe
3arsIToi 0e3 OKPYTIIeHUSI.

14.

B niexe umeercst Tpu pe3epBHBIX ANMEKTPOABUTATENA. [ KaXkI0ro M3 HUX BEPOATHOCTH TOTO,
YTO B JAaHHBIM MOMEHT OH BKJIFOUEH, COOTBETCTBEHHO paBHa 0,2; 0,3; 0,1. Haiitu BeposTHOCTB
TOT'0, YTO BKJIIFOUEH XOTsI ObI OIMH AJIEKTpoABUTaTENb. OTBET 3amucaTh ¢ TpeMsl 3HaKaMH 1ociie
3arsITol 0e3 OKPYTIICHUSI.

15.

Ha ywactke kpocca s MOTOLMKIMCTA-TOHIIMKA UMEETCSl TPH NPEnsTCTBUs. BeposiTHOCTH
YCIIENTHOT0 TIPOXOXKIeHHs TiepBoro mpersarcTBus paBHa 0,4, sroporo — 0,5, tperbero — 0,6.
HaliTi BEpoATHOCTB yCIIENIHOTO MPEOIOJIEHUS HE MEHEee IBYX MpensaTcTBUil. OTBET 3amucaTh ¢
OJJTHUM 3HAKOM TIOCJIE 3ariTol 06€3 OKPYIJICHHSL.

16.

Ha ywactke kpocca isi MOTOLMKIMCTA-TOHIIMKA MMEETCSl TPU NpensTcTBHUs. BeposTHOCTH
YCIIEIIHOI'0 MPOXOXKAEHUS mepBoro npenarcreus pasHa 0,4, sroporo — 0,5, tpersero — 0,6.
Haiitn BeposITHOCTH yCIIEIIHOTO MPEONONeHUs IBYX NpensarcTBuidl. OTBET 3amucaTh ¢ JBYMS
3HAaKaMH I110CIe 3aMsTol 0€3 OKpyTIieHusl.

17.

BeposTHOCTE TOT'0, UTO CTY[IEHT CIACT MepBhIi 3k3aMeH, paBHa 0,9, Bropoii — 0,7, Tperuii —0,6.
BeraucanTe BEpOSTHOCTH TOTO, YTO CTYAEHT cAacT JBa 3k3ameHa. OTBET 3amucath C TpeMs
3HAaKaMH T10CJIe 3aMsTol 0€3 OKpyrieHusl.




18.

BeposTHOCTB TOTO, UTO CTYACHT CIACT MEPBBIN 3K3aMeH, paBHa 0,9, Bropoii — 0,7, Tperuii — 0,6.
Boruucnuth BEpOsSITHOCTh TOTO, YTO CTYACHT CACT HE MEHEe IBYX dk3aMeHOB. OTBET 3amucaTh
C TpeMsl 3HaKaMU TI0CJIC 3aMsATON 03 OKPYTIICHUSI.

19.

CamMorer IpoTUBHUKA OOHapY)KHUBaeTcsi TpeMs panuojokaTtopaMu c¢ BepostHocTsimu 0,8; 0,7;
0,5. KakoBa BeposiTHOCTb OOHApYKEHHUsI caMoJeTa AByMsl paauoinokatopamu? OTBET 3amucartb
C IByMs 3HAKaMHM TIOCJIE 3aIITON 0e3 OKpYTIICHHSL.

20.

CaMorer IpOoTUBHUKA OOHApYKHUBaeTcsi TpeMs paauosokaTopaMu c¢ BepositHocTsamu 0,8; 0,7;
0,5. KakoBa BepOSITHOCTh OOHApY)KEHHUSI camoieTa XOTs Obl OJHUM pajuonokaTopoM? OTBET
3amMcarth ¢ JBYMs 3HAKaMH TIOCIIE 3aMAToN 0€3 OKPYTJICHHS.

21.

Tpu KOMaHABI CIIOPTUBHOTO OOIIECTBA A COCTSI3AIOTCSI COOTBETCTBEHHO C TPEeMs KOMaHIaMU
obmectBa B. BeposiTHOCTH BBHIUTpBIIICH TIEPBOM, BTOPOI U TpeThel KoMaH[ U3 o0IlecTBa A y
COOTBETCTBYIOIIMX KoMaHa u3 obmiectBa B paBubl 0,7; 0,6; 0,4. KomaHnabl IpoBey M0 OTHON
BcTpeue. KakoBa BEpOSTHOCTB TOT'0, YTO KOMaH B! 00IIecTBa A BRIMTPAIOT ABe BeTpeun? OTBET
3amucaTh C TPEMs 3HaKaMH TOCJIE 3aMATON 0e3 OKPYTIICHHUS.

22.

Tpu KOMaH/ABI CIIOPTUBHOTO O0IIECTBA A COCTSI3aIOTCSI COOTBETCTBEHHO C TpeMs KOMaHAaMHU
obmectBa B. BeposiTHOCTH BBIMTpBINIEH TIEpBOM, BTOPOI M TpeTbel KoMaH 13 o0IecTBa A y
COOTBETCTBYIONUX KoMaH[ u3 obmectBa B pasusl 0,7; 0,6; 0,4. KomaHap! MpoBeENy MO OTHOM
BcTpeue. KakoBa BEpOSTHOCTH TOTO, YTO KOMaH[bl OOIIecTBa A BBIMTPAIOT XOTS OBl JBE
BcTpeun? OTBET 3alncaTh C TpeMsl 3HAKAMH TT0CyIe 3aIlsITOl 0€3 OKpYTIIeHHsI.

23.

Tpu cranka paboTarOT HE3aBHCUMO JIPYT OT Jipyra. BeposTHOCTH TOro, 4TO MEPBBIH CTAHOK B
TeUYeHUEe CMEHBI BBIIET U3 cTposi, pasHa 0,1, BTopoii — 0,2 u Tperwnii — 0,3. HaiiTu BeposTHOCTD
TOT'0, YTO B TE€YEHUE CMEHBI BBIIAYT U3 CTPOSI HE MEHEe ABYX cTaHKOB. OTBET 3amucath C TpeMs
3HaKaMH 110cjIe 3aIsiTol 0€3 OKpyIJIeHusl.

24.

Tpu cranka paboTarOT HE3aBHCUMO JIPYT OT Jipyra. BeposSTHOCTH TOrO, YTO INMEPBhIA CTAHOK B
TeUYeHUEe CMEHBI BBIIET U3 cTpost, paBHa 0,1, Bropoii — 0,2 u Tperwnii — 0,3. HaiiTu BeposTHOCTB
TOr0, YTO B TEUEHHE CMEHBI BBIMAYT U3 CTPOS POBHO JABa cTaHKa. OTBET 3ammcarh C Tpems
3HaKaMH 110cjIe 3aIsiToi 0€3 OKpyIJIeHusl.

25.

Tpu aBTOMaTa M3TOTABINBAIOT A€TaTN. BepOATHOCTE TOTO, UTO AETANIb, H3TOTOBJICHHAS ITEPBHIM
aBTOMATOM, BBICIIIETO KadecTBa, paBHa 0,9, mis Broporo — 0,7, mist tpersero — 0,6. Hayranm 6epyT
1O OJTHOM JIeTau ¢ KaXxkJ1oro aBromarta. HailTu BEpOsITHOCTH TOTO, UTO U3 B3SITHIX JIETaJIE 1B
BBICITIETO KadecTBa. OTBET 3amucaTh ¢ TPeMs 3HAKaMH TI0CTIe 3aIIATON 6e3 OKpYTIICHUS.

3agaua 4

20% mpubOOpoB MOHTHPYETCS C MPHUMEHEHHEM MHUKPOMOJYIEH, OCTAIbHbIE — C MIPUMEHEHUEM
WHTErpaNbHBIX cxeM. HaaexHocTs mnpubopa ¢ mnpuMeHeHueM Mukpomonyned — 0,9,
nHTerpaibHbIx cxeM — 0,8. HaliTu: a) BeposSTHOCTD HaieXKHOH pabOTHI HayTraj B3ATOTO Mprudopa;
0) BEpOSITHOCTH TOTO, YTO MPHOOP — C MHUKPOMOAYJIEM, €CcIH OH ObUT HWcIpaBeH. B orBer
3amMcath CyMMY TIONyYSHHBIX YHWCEN, 3alMCAaHHBIX C JBYMS 3HaKaMH IOCJe 3amsTod 0e3
OKPYTJICHHSI.

Heranun momanaioT Ha 0O0pabOTKy Ha OOWH M3 TPEX CTAHKOB C BEPOSTHOCTSAMH, PaBHBIMH
coorBerctBeHHo 0,2; 0,3; 0,5. BepositHOCTh Opaka Ha mepBoM ctanke pasHa 0,02, Ha BTOpoM —
0,03, na Tperpem — 0,01. HaiiTu: a) BEposSTHOCTH TOTO, 94TO CIy4aitHO B3sTas 1ocie 00padoTKu
JleTab — CTaHJapTHas; 0) BEpOATHOCTh 00pa0OTKM HayraJ B3ATOW JETald Ha BTOPOM CTaHKE,
€CIIM OHA OKa3ajlach CTAHIAPTHOH. B oTBeT 3amucath cymMMy MOTy4EHHBIX YMCEN, 3aIMCaHHBIX
C IByMs 3HAKaMHM IOCJIE 3aI5ITON 03 OKPYTJICHUSL.

Cpenu noctynuBmmx Ha cOopky neraneit 30% — ¢ 3aBoma Ne 1, octanmbHbie — ¢ 3aBoa Ne 2.
Bepostroctb Opaka s 3aBoga Ne 1 pasaa 0,02, st 3aBoma Ne 2 — 0,03. Haiitu: a) BepOsITHOCTB
TOr0, YTO HAyTaJ B3sTas JeTajb CTaHIapTHAs; 0) BEPOSTHOCTh M3TOTOBJICHHS HAyTa]| B3STOU
Jeranu Ha 3aBome Ne 1, ecnmu oHa oOkazajnach cTaHAApTHOM. B oTBer 3amucaTe cymMmy
TTOJTyYEHHBIX YHCEJ, 3aIMCAHHBIX C IBYMsI 3HAKaAMHU ITOCTIE 3aIsTON 0e3 OKpYTIIeHHS.

Tpu aBTOMaTa U3rOTABINBAIOT OJHOTHUITHBIE I€TAJIH, KOTOPbIE NOCTYNAIOT Ha OOLIMi KOHBelep.
[Ipon3BOAUTENFHOCTH TEPBOrO, BTOPOrO MU TPETbErO aBTOMATOB COOTHOCATCA Kak 2:3:5.
BeposarHocTh TOro, 4TO A€Tanb C MEPBOrO aBTOMATa — BBICIIEro KadecTBa, paBHa 0,8, mis
Broporo — 0,6, s Tperbero — 0,7. HaliTi BEpOSTHOCTD TOT0, YTO: &) Hayraj B3sATas C KOHBeWepa
JIeTalb OKa)XeTCsl BBICHIEro KauecTBa; 0) B3ATas HayraJ AeTajlb BHICIIETO KAYeCTBAa 3T OTOBJICHA




MEePBBIM aBTOMATOM. B OTBeT 3ammcath CyMMy IMOJYYEHHBIX YHCEN, 3alUCAHHBIX C JABYMS
3HAKaMU 110CJIE 3amiToi 0e3 OKPYTIICHUSL.

KommuiekroBmmuk nonydaer mis coopku 30% neraneii ¢ 3aBoma Ne 1, 20% — ¢ 3aBoma Ne 2,
ocTaibHbIe — ¢ 3aBojia Ne 3. BeposiTHOCTB TOT0, 4TO JeTalb ¢ 3aBoja Ne 1 — BBICIIIEro Ka4ecTRa,
pasna 0,9, nns neraneit ¢ 3aBoaa Ne 2 — 0,8, myst neraneit ¢ 3aBoga Ne 3 —0,6. HailTu BeposiTHOCTD
TOr0, YTO: ) CIIy4aifHO B3sTasl JISTallb — BBICIIIETO KaUueCTBa; 0) HayraJ B3sTas IeTallb BHICIIETO
KauecTBa H3roToBieHa Ha 3aBojge Ne 2. B oTBer 3ammcaTh CyMMy HONTYYEHHBIX YHCEN,
3aMMCaHHBIX C IBYMs 3HAKAMHM IOCJIC 3aITOl 0e3 OKPYTIICHUS.

3aroToBKa MOKET MOCTYIUTH I 00pa0OTKH Ha O/IMH U3 JBYX CTAHKOB C BeposATHOCTAMH 0,4 1
0,6 coorBercTBeHHO. [IpH 00paboTKE Ha MEPBOM CTaHKE BEPOSITHOCTH Opaka cocTarisieT 2%, Ha
BTOpOoM — 3%. HaiiTh BEpOSTHOCTH TOrO, YTO: a) HayraJ B3sATOE MOCIe 00paOOTKU U3JIEITUE —
CTaHaapTHOE; 0) HayraJ B3ATOE Mociie 00pabOTKK CTaHIaPTHOE U3IeHe 00pad0TaHO Ha TEPBOM
craHke. B oTBer 3amucarth CYMMY NOJYYCHHBIX YHCCII, 3allMCAHHBIX C JBYMS 3HAKaMH I10CJIC
3ansaTod 06e3 OKpYTIIeHHUS.

Ha nByx crankax 00pa0baThIBalOTCs OJHOTHUITHBIC JeTanu. BeposTHocTh Opaka ajis ctanka Ne 1
cocraisier 0,03, st ctanka Ne 2 —0,02. O6paboTaHHBIE JETaNH CKIAABIBAIOTCS B OJTHOM MECTE,
pUYeM Jierajeit, 00paboraHHbIX Ha cranke Ne 1, BaBoe Oosbiie, yeM Ha craHke Ne 2. Haiitu
BEPOSTHOCTh TOrO, YTO: a) B3ATas Hayraja Jeranb OyJeT CTaHAapTHOH; 0) Hayran B3srTas
CTaHJapTHas JeTajlb M3rOTOBJICHA HA IEPBOM CTaHKe. B OTBeT 3amucaTh CyMMY HOJIY4YEHHBIX
YHUCEJI, 3alMCAHHBIX C IByMsI 3HAKAMU TIOCJIE 3asTON 0€3 OKpYTJICHUS.

B mucnneiinom ximacce nmeercst 10 mepcoHaIbHBIX KOMITBIOTEPOB MEPBOTO THMA U 15 BTOpOTO
Tuma. BeposSTHOCTH TOTO, 4TO 32 BpeMs paObOThl Ha KOMIIBIOTEPE NIEPBOT0 THIA HE MPOU30HIAET
c6os, pasHa 0,9, a Ha KoMIBIOTEpe BTOporo tuna — 0,7. HaifTi BEpOSTHOCTH TOT'O, UTO: ) Ha
CITy4aifHO BHIOPAaHHOM KOMITBIOTEpE 32 BpeMsi pabOThI He MPOU30iaAeT cOos; 0) KOMIIBIOTEpP, BO
BpeMs pabOThl Ha KOTOPOM HE MPOM3ONIIO cOO0s, — MEpBOro Thma. B OTBET 3ammcaTh CyMMy
MTOJTyYEHHBIX YHCE, 3aMIMCAHHBIX C IBYMsI 3HAKAMHU I10CIIE 3aIATON 63 OKpYTIIEHHSI.

BepostHOCTE TOrO, WTOo BO Bpemsi paboTel OBM BO3HHKHET cOOW B apu(METHIECCKOM
YCTPOKMCTBE, B ONCPATHBHON IMaMITH M B OCTaNbHBIX YCTPOHCTBAaX OTHOCATCA Kak 3:2:5.
BepostHocT 00HapysxeHus: cO00st B apu(hMETHUECKOM YCTPOUCTBE, B ONCPATUBHON MaMsITH U
OCTaJIbHBIX YCTPOHUCTBaX cooTBEeTCTBeHHO paBHEI 0,8; 0,9; 0,9. a) Haiit BeposSTHOCTH TOTO, UTO
Bo3HuKIIHi B DBM c6oit Oyner oOHapy»xkeH. 6) Bo Bpems paboTsl 9BM 0bL1 00HApYKeH COO.
HaiiTu BeposiTHOCTH TOr'0, 4TO OH BO3HHUK B OIlEpaTHBHOW MaMATH. B OTBET 3amucaTh CyMMY
MTOJTyYEHHBIX YHCe, 3aIICAHHBIX C IBYMsI 3HAKaMHU IT0CTIe 3alsTON 06e3 OKpYTICHHS.

10.

[Mo nuHMM CBsI3U TIepesiaHo J1Ba curHaia THIoB A u B ¢ BeposTHocTsiME cooTBercTBeHHO 0,8 1
0,2. B cpemnem nmpuaumaercst 60% curnanos tuma A u 70% tumna B. Haittu BeposiTHOCTS TOTO,
YTO: a) TIOCaHHBIA CUTHAN OyAeT MpWHSAT; 0) MPUHSTHIA curHaN — Tuma A. B oTBer 3ammcaTth
CYMMY TIOJIYUEHHBIX YHCEN, 3aAMMCAHHBIX C JBYMsI 3HAKAMHU I10CJIE 3aISITON 0e3 OKPYTIICHUSI.

11.

JUIst cuTHaNMM3alMl O TOM, YTO PEXKHUM pPabOTHl aBTOMATHYECKOH JIMHWU OTKJIOHSETCS OT
HOPMAJIBHOTO, HUCTIOJB3YIOTCS WHAMKATOPHI JBYX THIIOB. BeposTHOCTH TOro, YTO MHIMKATOD
MIPUHAUIXUT K OJHOMY M3 JIBYX THUMOB, paBHBI cooTBeTcTBeHHO 0,4 m 0,6. Ilpn Hapymennn
paboTHI TMHUK BEPOSTHOCTh CpadaThIBAaHMs MHAMKATOpa repBoro tuma pasHa 0,9, BToporo —
0,7. a) HaifTu BepoOATHOCTH TOTO, YTO HayrajJ BBIOPAHHBIA HHIUKATOpP cpaboTaer mpH
HapyIIeHUH HOPMaJbHON pa0oTsl uHUM, 0) ManukaTop cpaboran. HaiiTi BeposTHOCTH TOTO,
9TO OH NPUHAIJIOKHT IEpBOMY THIy. B OTBer 3ammcarb CymMMy IOJXYYEHHBIX YHCEI,
3alMCAHHBIX C IBYMsI 3HAaKaMH T10CTIe 3aIATOH 0€3 OKpYTIICHHSI.

12.

Pe3ucrop, mocraBieHHBI B TEIEBU30P, MOXKET MPUHAMISKATh K OAHOM M3 JBYX MApPTHH C
BepositHOcTsIMU 0,6 11 0,4. BeposiTHOCTH TOTO, 9TO PE3UCTOP MPopaboTaeT rapaHTHHHOE YHCIIO
4acoB, JUIS ATHX MapTHil paBHBI cooTBercTBeHHO 0,8 m 0,7. a) HaiiTn BeposTHOCTH TOTO, YTO
B3STBIM Hayraja pe3ucTop npopadoTaeT rapaHTUHHOE 4MCIIo YacoB, 0) Pesucrop mpopaboran
rapaHTuiiHoe 4ncio 4acoB. HaiiTu BeposTHOCTE TOro, YTO OH MPUHAIJICKUT KO BTOPOH MapTHH.
B orBer 3anucaTh CyMMy MOJyYEHHBIX YHCEN, 3alMCAHHBIX C IByMs 3HAKaMH I10OCJE 3aISITOH
0e3 OKpyTIIEHUsI.

13.

[Ipu OTKIIOHEHHH OT MITATHOTO PEXUMa PaOOTHI TIOTOYHOM JTMHUH CPabaThIBAIOT CUTHAIIH3ATOP
tuna T-1 ¢ BepostHOocThIO 0,9 M curHanmmzatop Tuna T-2 ¢ BepoarHocThio 0,8. BepositHocTH
TOr0, YTO JINHUS CHAOXeHa curHanmm3aTopamu turoB T-1 u T-2, paBHbI coorBercTBeHHO 0,7 U
0,3. a) Haiith BepOSITHOCTh TOr0, YTO IPH OTKIOHEHWH OT IITATHOTO PEXUMa PabOTHI
curHanu3aTop cpaboraer, 0) CurnHammsarop cpaboran. HaliTu BepOSTHOCTH TOro, YTO OH




NPpUHALJIC)KUT K IIEPBOMY THUITY. B otBer 3anucath CyMMY NOJYYCHHBIX YUCCJI, 3alIMCAHHBIX C
JABYMs 3HaKaMH I10CJIC 3amnarToi 6e3 OKPpYIJICHUA.

14.

g ygacTus B CTyI€HUYECKUX CIIOPTUBHBIX COPEBHOBAHUAX BhIJENeHO 10 yenoBek U3 mnepBoit
IpyIIsl 1 8 U3 BTOpoid. BeposiTHOCTE TOr0, YTO CTYIEHT NEPBOM IPYIIIBI MOMAIET B COOPHYIO
WHCTUTYTa, paBHa 0,8, a 1y cryneHTa BTopoi rpynmnsl — 0,7. a) HaliTu BeposSTHOCTH TOro, 4TO
CIly4aifHO BBHIOpaHHBINA CTYJEHT Monai B cOOpHY0 MHCTUTYTa. 6) CTymeHT monai B cOOpHYIO
nHCTUTYTa. HallTH BEPOATHOCTH TOTO, YTO OH YYMTCS BO BTOPOM rpymie. B oTBer 3anucaTh
CYMMY TIOJIYUEHHBIX YHCEN, 3aMMCAHHBIX C JBYMS 3HAKAMH ITOCTIE 3aIlsATON O0e3 OKpYTIIeHHUSI.

15.

Ha cOopky moctynaroT neranu ¢ Tpex koHBeiepos. [lepriii naer 25%, Bropoit — 30% u Tperuit
— 45% neraneii, moctynaronmx Ha coopky. C mepBoro KoHBeliepa B cpemaHeM mocrymaer 2%
Opaka, co Broporo — 3%, ¢ Tperbero — 1%. HaiiTn BeposSTHOCTH TOrO, YTO: a) Ha COOPKY
MOCTYMHUIIa OpaKoBaHHAs IeTallb; 0) TOCTYNHBILIAS Ha COOPKY OpakoBaHHas IeTajlb — CO BTOPOTO
KOHBelepa. B oTBeT 3anucarh CyMMy MOIYYEHHBIX YUCEN, 3aIIMCAHHBIX C OJJHOW 3HAKOM I10CIIE
3ansaTol 06e3 OKpYTIIeHHUS.

16.

B 1Byx kopoOkax UMEIOTCSl OHOTHITHBIC KOH/IeHcaTophl. B mepBoit 20 KOHJIEeHCATOPOB, U3 HUX
2 HeuclpaBHBIX, BO BTopoi — 10, u3 Hux 3 HewcnpaBHBIX. a) HaliTH BEpoATHOCTH TOTO, YTO
HayraJ B3SAThII KOHJEHCATOP W3 CIly4ailHO BBHIOpaHHOW KOPOOKH TO/IeH K MCHONB30BaHUIO. 0)
Hayran B3s4TbII KOHJEHCATOp OKa3alicd roAHbIM. HailTu BEpOSATHOCTH TOr0, YTO KOHAEHCATOP
B3AT U3 MEpBOi KOpoOKH. B OTBeT 3amucarh cyMMy MONYyYEHHBIX YHCEN, 3aIIMCAHHBIX C BYMS
3HaKaMH T10CIe 3alsTol 0€3 OKpyTrieHusl.

17.

B TeneBn3noHHOM aTenbe nMeeTcs 2 KHHECKOIa IIePBOTr0 THITAa M 8 BTOPOro THIa. BeposSTHOCTH
BBIIEPKATh TAPAaHTHIHBIN CPOK JJIs1 KWHECKOITOB TiepBoro Tuma pasHa 0,9, a st BToporo tuma
— 0,6. HaifTu BeposATHOCTh TOTO, UTO: a) B3ATHIA HAyraj, KWHECKOI BBIAEP)KUT TapaHTHUITHBIN
CpOK; 0) B3STHIN HayraJl KWHECKOII, BBIJIEPKABIINNA TapaHTHUHHBIN CPOK, IIEpBOro TUra. B oTBer
3amucaTh CyMMYy IIOMyYEHHBIX YHWCEN, 3allMCaHHBIX C JABYMS 3HaKaM{ MOCJIe 3amsToil 6e3
OKpYTJICHHSL.

18.

VY coopmmka 16 neraneit, m3roToBieHHBIX Ha 3aBome Ne 1, m 10 merameid, U3TOTOBICHHBIX Ha
3aBome Ne 2. BeposATHOCTH TOro, 9TO JeTajdd BBIACPKAT TapaHTHUHHBIA CpPOK, PaBHBI
COOTBETCTBEHHO I neraneit ¢ 3asoma Ne 1 — 0,8; ¢ 3aBoga Ne 2 — 0,9. a) Haliti BeposSTHOCTE
TOr0, YTO B3fATas Hayraj JeTaldb BBIACPKUT TapaHTHHHBIN cpok. 0) Basras mayran meranb
BBLIIEpKajia rapaHTUHHBINA cpok. HallTu BEpOSITHOCTH TOTO, UTO JE€Tallb U3rOTOBJIEHA Ha 3aBOJIE
Ne 2. B otBer 3ammcaTh CyMMY MOJYYEHHBIX YHCEN, 3aMCAHHBIX C JBYMS 3HaKaMH IIOCIE
3amATON 0€3 OKPYTIICHHUS.

19.

TenerpadHoe COOOIIEHHE COCTOMT W3 CHTHAIIOB «TOYKa» M «THUPE», OHM BCTPEYAIOTCS B
nepeiaBaeMbIX COOOMIEHHAX B oTHOmEHUH 5:3 . CTaTH4ecKhue CBOWCTBA TIOMEX TaKOBBI, YTO
HACKaKAIOTCS B cpeaHeM 2/5 coolImmeHmit «rouka» u 1/3 coolmennii «tupey». HaliTi BeposTHOCTE
TOTO, YTO: a) TlepelaBaeMblil CUTHAI PUHSAT; 0) MPUHSATHIA CUTHAI — «TUpPE». B OTBeT 3amucath
CYMMY TIOJIY4EHHBIX YHCEN, 3AMMCAHHBIX C JIBYMSI 3HAKAMU ITOCIIE 3aIATON 0€3 OKPYTIICHHS.

20.

J171s1 TONCKOB CITyCKAaeMOro amnmapaTra KOCMHYECKOro Kopaluis BbIACIEHO 4 BEepTONeTa IepBOro
THHa U 6 BeproieToB BTOporo Ttuma. Kakaplii BepTojeT MEpBOro TuIa OOHApPY>KUBAaeT
HaxoJAIIUICS B pailOHE MOMCKa anmapaT ¢ BEposTHOCThIO 0,6, BTOPOro TUIIA — C BEPOATHOCTHIO
0,7. a) Halit;t BEpoATHOCTb TOTO, YTO Hayraj BHIOPAaHHBIA BEpPTONIET OOHAPYKUT ammapar. 0)
BepTtoner oOHapyxui ciryckaeMsblii armapat. HaliTi BEposSTHOCTB TOTO, YTO OH MIPUHAIEKHUT K
[epBOMY THUILY. B oTBer 3amucate cyMMy MOJIY4YE€HHBIX UHCEIl, 3alMCAHHBIX C JBYMS 3HaKaMHU
TTocTIe 3amsATON 0e3 OKpYTIICHUS.

21.

[Ipubop cocTout U3 IBYX y3710B OJHOTO TUIA M TPEX Y3710B BTOporo tuma. Haxexxnocts paboTh
B TeueHue BpeMeHu T st y3ma meporo tumna pasHa 0,8, a mns y3na Broporo tuma — 0,7. a)
Haiitu BeposTHOCTB TOTO, YTO HayraJ BEIOpaHHBIN y3es nmpopaboraer B TedeHue BpeMeHu 1. 0)
VY3en npopaboran rapantuiiHoe Bpemsa T. HaiiTu BeposiTHOCTE TOTO, YTO OH NPUHAIJIEKHUT KO
BTOPOMY THIly. B oTBer 3amucarbh CyMMy HONYyYEHHBIX YHCEI, 3alIMCAHHBIX C OJHUM 3HAKOM
1IOCJIE 3asITON 63 OKpYIJIeHusl.

22.

[Naccaxkxup MokeT 0OpaTUTHCS 3a MOMYUYSHHEM OWJieTa B OJHY M3 TpeX Kacc BOK3alla A WM B
OJTHY M3 IIATH Kacc Bok3ana B. BeposaTHOCTE TOro, 4T0 K MOMEHTY MPUXO0a AaCCaKUpa B Kaccax
BOK3alia A mMerTcs B mpopaxke Ouiersl, paBHa 0,6, B kaccax Bok3ana B — 0,5. a) Haiitu
BEPOSATHOCTH TOT'O, YTO B HayraJ BHIOpaHHOHN Kacce mMmeercs B mponaxe owmier. 0) [laccaxkup
Kyt Ouner. Haiftu BepoATHOCTH TOTr0, YTO OH Kymmi Owier B Kacce Bok3asia B. B oreer




3amMcaTh CyMMY TIONyYEHHBIX YHWCEN, 3allUCaHHBIX C JBYMsS 3HaKaMy TOCIE 3amnsaTod 0e3
OKPYTJICHUS.

23.

B BerunciutensHoi naboparopun 40% MUKpOKaNbKyIsSTOpoB 1 60% KoMIBIOTEpOB. Bo Bpems
pacuera 90% MHKpPOKaNbKYISITOpOB U 80% KOMIBIOTEpOB paboTaroT Oe3oTka3Ho. a) Haiitu
BEPOSTHOCTH TOTO, YTO HAyTraj B3sTasi BBIYMCIUTENbHAS MalllHa MPOpaboTaeT 0€30TKa3HO BO
BpeMsi pacyera. 0) BriOpannas MammnHa mpopabotana 0e30Tka3HO BO BpeMs pacuera. Haiitu
BEPOATHOCTb TOro, 4TO 3TO 6BIJ'I KOMIIBIOTEP. B orBer 3amnucath CyMMY IMOJTYYC€HHBIX YHCCII,
3alMCaHHBIX C IBYMsI 3HAKaMHU I1OCJIE 3aMsITON 0€3 OKpYTIICHUSI.

24,

B cocraB 6noka BxonsT 6 pamuonami mepeoro tuna u 10 Broporo. ["apaHTuiiHBIN CpOK 0OBIYHO
BhIAEp)KKBaIOT 80% panuonamn nepsoro tuna u 90% sroporo tumna. Haiitu BeposiTHOCTH TOTO,
YTO: a) Hayraj B3dTas paauoliaMiia BBIICPKUAT TapaHTUHHBIA Cpok; ©) paxuonama,
BBbIJIep)KaBIasl TapaHTHIHBIA CPOK, MEpBOro TUMa. B oTBeT 3amucaTh CyMMy MOJTYYEHHBIX
qHCesl, 3aIMCAHHBIX C OTHUM 3HAKOM IIOCTIe 3aIsITON 0€3 OKpyTIIeHHUsI.

25.

Ha cOopky moctynaror aeraj ¢ Tpex aBToMaToB, ipudeM ¢ nepeoro 30%, co Broporo 40% u ¢
tperbero 30% Bcex zeraiell. BepostHocTh Opaka jjisi mepBoro aBromara paHa 0,02, s
Broporo — 0,03, ms Tperbero — 0,04,

a) HaiiTn BeposTHOCTH TOrO, YTO B3ATas Hayraja Jeranb — OpakoBaHHas. 0) B3sitas Hayrax
JeTanb oKa3aliach OpaxoBaHHOH. HaliTh BEpOSITHOCTH TOTO, YTO OHA IMOCTYIWJIA C TPETHETO
aBToMaTa. B oTBeT 3ammucaTth CYMMY NOJIYUYCHHBIX YHUCEJI, 3alIMCAHHBIX C IBYMs 3HAKaMU I1OCJIC
3arsaTol 6e3 OKpPYTIIeHHUS.

3agaua 5

BexokecTb cemsiH HekoToporo pacrenus cocrasisier 80%. Halitu BepositTHOCTE TOTO, 9TO U3 6
MTOCEIHHBIX CEMSH B3OMAYT: a) TpH; 0) derbipe. B oTBeT 3ammcath CyMMy MOTy4E€HHBIX YHCEN,
Ka)K/10€ U3 KOTOPBIX B3STO C TPeMs 3HAKaMH 10CIIE 3aIITOH 0€3 OKpYTJIEHUS!.

B cembe uerBepo nereit. [IpuHuMas paBHOBEPOSTHBIM pOXKACHUE MaIbUMKa U JIEBOYKU, HAUTU
BEPOSITHOCTH TOTO, YTO MaJbYMKOB B ceMbe: a) Tpu; O) ABa. B oTBer 3ammcath CymMMmy
MIOTyYeHHBIX YHCeNl, KaXJI0€ M3 KOTOPBIX B3ATO C TpeMsl 3HAKaM{ IIOocie 3amsiTod 0e3
OKPYTJICHHMSL.

Cpenu 3aroToBOK, H3TOTaBINBAaEMBIX pPabounM, B cpeaHeM 4% He y0BIETBOPAIOT TPEOOBaHUSIM
craHjapTa. HaliTh BeposSTHOCTH TOr0, YTO cpemd 6 3aroTOBOK, B3SATHIX JUII KOHTPOIS,
TpeOOBaHMAM CTaHIApTa HE YAOBIETBOPSIOT: a) HE MeHee MATH; 0) mATh. B oTBeT 3ammcaTh
CYMMY TIONYYEHHBIX YHCEII, KaXJI0€ M3 KOTOPHIX B3STO C TPEeMs 3HAKaMHM IMOCHe 3amsaToil 0e3
OKPYTJICHHSI.

BeposTHOCTh BEIMTPHIIIA 110 OXHON OOJUTAITMH TPEXIIPOIIEHTHOro 3aitMa paBHa (,25. Haiitn
BEPOSITHOCTH TOTO, YTO M3 BOCHMU KYIUICHHBIX OOJMTAlUi BBIMTPBHIIIHBIMUA OKAXYTCS: a) TPH;
0) nBe. B oTBer 3ammucaTh CyMMy MOJTYYEHHBIX YHCEN, KaXI0€ M3 KOTOPBIX B3ATO C TpeMs
3HAKaMH T10CJIE 3aMsATON 0€3 OKpYTIIeHUsI.

BeposiTHOCTh yCHEmHOM coauu CTYACHTOM Ka)KIOro M3 ISATU 3K3amMeHOB paBHa (,7. Haiitu
BEPOSATHOCTH YCIIENIHOM cIadd: a) Tpex 3K3aMeHOB; 0) AByX SK3aMeHOB. B oTBeT 3amucarth
CYyMMY IOJYyYEHHBIX YHCEJ, KaXKJI0€ U3 KOTOPBHIX B3ATO C ABYMs 3HAKaMH IIOCJE 3amsToi Oe3
OKPYTJICHHS.

BepostHOCTE paboOTBI KakIOTO0 W3 CEMH MOTOpPOB B JaHHBIA MoMeHT paBHa 0,8. Haiitu
BEPOSITHOCTB TOT'O, YTO B JaHHBI MOMEHT BKJIIOUCHBI: a) 1Ba MOTOpa; 0) Tpu MoTopa. B oTBeT
3ammcaTtbh CyMMY IOJIYYEHHBIX 4YMCEN, KaXKJ0€ M3 KOTOPBIX B3ATO C TpeMs 3HAKaMu IOCIe
3anaToil 6e3 OKpYIJIeHHU .

B rtenearense mmeercss 7 TeneBU30poB. [ KakIOro TeleBH30pa BEPOSTHOCTH TOTO, YTO B
JAHHBII MOMEHT OH BKJIIOuUeH, paBHa 0,6. HaliTu BeposSITHOCTH TOr0, 4TO B JAHHBIH MOMEHT
BKJIFOUEHBI: a) YeThIpe TereBu3opa; 0) XoTs Obl OAWH TeneBu30p. B oTBeT 3amucaTth CymMMy
MIONTyYeHHBIX YHCElNl, KaXKJ0€ M3 KOTOPBIX B3ATO C TpeMsl 3HAKAMHU IIOCiie 3amsiTon 0Oe3
OKPYTJICHHSI.

[Ipu MaccoBoM MPOU3BOACTBE MOTYNPOBOAHUKOBBIX AUOAOB BEPOSITHOCTE Opaka mpu hopMoOBKe
pasna 0,1. HaiiTi BeposSTHOCTD TOT0, YTO U3 BOCBMU JIM0/10B, ipoBepsieMbix OTK, 6pakoBaHHBIX
Oyzer: a) nBa; 0) He Oonee nBYX. B oTBeT 3amucarbh CymMMy MOJTYYEHHBIX YHCEN, KaXI0€ U3
KOTOPBIX B35TO C TPEMsI 3HAKAMH TOCIIE 3amsTONH 0e3 OKpYTJICHHS.




BeposarHocTh mopakeHus MUILIEHH sl JAHHOT'O cTpenika B cpeaHeM coctaniseT 80%. Ctpenok
Mpou3BeN 6 BHICTPENOB 10 MUIIEHH. HaliT BEpOsSTHOCTH TOT0, 4TO MHUIIICHB ObLjIa IOpaXkeHa: a)
mATh pa3; 0) He MeHee MATH pa3. B oTBer 3amucaTh CyMMy MOTYYEHHBIX YHCEN, KaXI0€ W3
KOTOPBIX B3SITO C IBYM:sI 3HAKAMH TIOCJIE 3aMATON 0€3 OKpYTJICHHS.

10.

BeposiTHOCTB, clauu dK3aMeHa I KaXKJ0ro W3 HiecTH cTyaeHToB paBHa 0,8. Haiitu
BEPOSTHOCTH TOT'O, YTO DK3aMEH CAAIYT: a) MATh CTYJCHTOB; 0) HE MEHEe MATH CTYICHTOB. B
OTBET 3alMCaTh CYMMY IOJYYCHHBIX YUCCII, KAXKJI0€ U3 KOTOPBIX B3ATO C ABYMA 3HAKaMH I1OCJIC
3ansaToi 6e3 OKPYTIIeHHUS.

11.

BepoarHocTh mopakeHus B KaXIOM MIaxMaTHOM mapTuu Ais urpoka paBHa 0,5. Haiitu
BEPOSTHOCTH TOTO, YTO OH BBIMTPAJl B LISCTH MapTUsAX: a) XOTs Obl ouH pa3; 0) nBa pasza. B
OTBET 3aIlUCaTh CYMMY IIOJyYEHHBIX YUCEIl, KAKJ0€ U3 KOTOPBIX B3ATO C TPEMS 3HaKaMU I10CIIe
3ansaToi 6e3 OKpPYTIIeHHUS.

12.

Bexoxects cemsin nuMoHa coctasiisieT 80%. HaiiTu BepoOSITHOCT TOTO, 4TO M3 9 MOCETHHBIX
CeMSH B30HIyT: a) ceMb; 0) Ooiee cemu. B oTBeT 3amucaTh CyMMy HOJIyYEHHBIX YUCEN, KajKI0€
13 KOTOPBIX B3STO C TPEMsI 3HAKAMH T10CJIe 3aIlsITON 0e3 OKpPYTIIeHHSI.

13.

[Tpu mwrtammnoBke uznenuii ObiBaeT B cpeaneM 20% Opaka. [{yist KOHTpOJIsS 0TOOpaHO 8 W3 IENUH.
HaiiTu: a) BepoATHOCTH TOTO, UTO JIBa M3/ICNUS OKAXKYTCsl OpaKOBaHHBIMU; 0) HaUBEpoOsITHEHIIIEE
yrcao OpaKoBaHHBIX M3JeNMil. B oTBer 3amucath cyMMy MOJTYYEHHBIX YHCEIN, KaXJI0€ U3
KOTOPBIX B3ATO C TPEMs 3HAKaMH TI0CJIE 3aMATONH 6e3 OKPYTIIEHUSI.

14.

Cpenu u3aenuid, OABEPraBIINXCS TEPMUIECKON 00paboTke, B cpeaHeM 80% BBICIIIEro copTa.
HaiiTi BepoSATHOCTH TOTO, YTO CPEAW ISATH M3JENHIA: a) XOTsI Obl YeThIpE BBICIIETO cOpTa; O)
YyeTbIpe BBICIIErO copTa. B OTBET 3ammcaTh CyMMy IOJYYEHHBIX YHCEN, KaXI0€ U3 KOTOPBIX
B35TO C TPEMs 3HAKAMH ITOCIIE 3aMsTON 6€3 OKpYTIIEHHS.

15.

OnToBas 0aza o0cayKuBaeT 6 MarasuHOB. BeposTHOCTh MmosTydeHus 3asiBKM 0a30i Ha JaHHBIH
JIeHb TSl Ka)KI0ro u3 Mara3uHoB paBHa 0,6. HaiiTi BeposSTHOCTH TOT'0, YTO B ATOT JICHH OYET:
a) IATh 3as1BOK; 0) HE MEHee IATH 3asIBOK. B 0TBET 3amucaTh CyMMY MOJTYUEHHBIX YUCEN, KaXKI0e
13 KOTOPBIX B3SATO C TPEMs 3HAKaMH ITOCJIE 3aIATONH Oe3 OKpPYTIIEHUSI.

16.

[Tocne 3ybodpesepoBkn mectepeH y pabodero B cpegHem momydaercss 20% HecTaHIApTHBIX
miectepeH. HaliTh BepoATHOCTH TOTo, YTO CPEeld B3ATHIX IIECTH IECTEPEH HECTaHIAPTHBIX
Oyzaer: a) Tpu; 0) xors Obl ofHa. B OTBeT 3amucaTh CyMMY MOJYyYEHHBIX YHCEN, Ka)KIoe U3
KOTOPBIX B35TO C TPEMsI 3HAKAMH TIOCIIE 3aIsITON 0e3 OKPYTIICHHS.

17.

IIpu mnepenade coOOOILICHHUS BEPOATHOCTh HCKa)KEHHMsT oaHOro 3Haka pasHa 0,1. Haiitu
BEPOSITHOCTH TOT'0, 4TO coodOmieHre u3 10 3HaKoB: a) HE OyIeT MCKaKEHO; 0) COMEPKUT TpH
HCKa)KeHWsl. B oTBeT 3ammcaTh CyMMY MONYYEHHBIX YHCEN, KaXKI0€ U3 KOTOPBIX B3STO C TPEMS
3HAKaMH TT0CTIe 3aMsITON 0e3 OKPYTIeHHUS.

18.

[ponyxkuws, noctynatomiast u3 nexa B OTK, He yoBIeTBOPSET YCIOBUSM CTaHIAPTA B CPETHEM
B 8% cimy4aeB. HaliTi BEpOATHOCTH TOTO, YTO U3 HAYTaj B3ATBHIX CEMU M3AEIUHN YIOBIETBOPSIOT
YCIIOBHUSIM CTaHAApTA: a) MIECTh M3/ENHif; 0) HE MEHee IIeCTH U3/IeNri. B OTBeT 3anmmicars CcyMmMy
MOJYYEHHBIX YHCEN, Ka)XXI0€ M3 KOTOPBIX B35TO C TpeMs 3HAaKaMH IIOce 3amsiTod 0e3
OKPYIJICHHS.

19.

BeposiTHOCT mOpakeHust Lenu npu ogHoM BeicTpene paBHa 0,4. [IpousBeacHO 8 BBICTPENOB.
Haiitu: a) BepoATHOCTB MTOpakeHUs IIeNTU TPH pasa; 0) HauBeposATHEHIIee YUCIIO TopakeHnit. B
OTBET 3aIMCaTh CYMMY IOJMyYEHHBIX YUCEN, KaXKI0€ U3 KOTOPBIX B3ATO C TPEMs 3HAKaMH I10CTIe
3arsITol 0e3 OKPYTIICHUSI.

20.

BeposiTHOCTB TOr0, YTO M3AEMUE NPOUIET KOHTPOJb, paBHa 0,8. HaliTu BEpOATHOCTE TOrO, UTO
13 TIECTH M3 KOHTPOIb MPONAYT: a) MATh U3MeNuii; 0) He MeHee IATH u3Aennidi. B oTBeT
3amucaTtbh CyMMY IOMYYEHHBIX YHCEJ, Ka)XXI0€ U3 KOTOPBIX B3SATO C TpeMs 3HaKaMH I1OCIe
3anaToil 6e3 OKpYIJIeHHU .

21.

Cpenu neraneii, W3roTaBIMBAaeMbIX padounM, B cpeaHeM 2% HecTaHAapTHBHIX. Haiitn
BEPOSTHOCTH TOT'O, YTO CPEH B3ATHIX HAa MCIIBITAHNE TISATH JICTANIEH: a) TPY HECTaHAAPTHBIX; O)
HU OJHOW HECTaHJAPTHOW aeTanu. B OoTBeT 3ammcaTh CyMMY IMONy4E€HHBIX YHCEIl, KaXI0e U3
KOTOPBIX B35TO C TPEMs 3HAKAMH IIOCIIE 3aIIATONH 0e3 OKPYTIICHUSI.

22.

BeposiTHOCTE mepeBbINONHEHNs TOJOBOrO IJlaHa AJIsl KaXKJI0ro U3 BOCbMH padouux paBHa 0,8.
Haiitu BeposiTHOCTB TOTO, YTO IEPEBBIMONIHSAT FOAOBOM IUIaH: a) XOTs OBl OIMH pabounii; 6) Tpoe
pabounx. B orBer 3amucaTh CyMMy MOJYYEHHBIX YHCEN, KaXKI0€ U3 KOTOPBIX B3SATO C TPEMs
3HAaKaMH T10CJIe 3aMsTol 0€3 OKpyrieHusl.




23.

BeposiTHOCTH TIOpaXkeHus! 1Ieny Ipu oAHOM BeicTpene paBHa 0,8. [IpousBeneHo 7 BBHICTPENOB.
Haiit BeposITHOCTB TOTO, YTO IMEIIO MECTO: &) YEThIPE MOPAKEHUS LeNH; 0) MIeCTb MOpaKEHHUH.
B orBer 3anmcaTh CyMMy MOIYYEHHBIX YMCEN, KOKIO€ U3 KOTOPHIX B3STO C TpeMs 3HAKaMH
HOCJIe 3aIsTON 6€3 OKpYyTJIEeHHUS.

24,

BeposarHocTh mopaxeHHs LM KaXIpIM U3 ceMH BbIcTpenoB paBHa 0,8. Haiftu BeposTHOCTH
MOpakKeHHs LIeNU: a) ABYMs BbICTpenaMu; 0) XOTst Obl OMHMM BBICTpeloM. B oTBeT 3amucath
CYMMY TOJYYEHHBIX YHCEIl, Ka)I0€ M3 KOTOPBIX B3STO C TPeMs 3HaKaMH IOcie 3amsiToil 0e3
OKpYTJICHHUS.

25.

BeposarHocTs moronuTh CyAHO oAHOHM Toprienoil paBHa 0,2. Beimmymeno 5 topnen. Haiitu
BEPOSTHOCTH TOT'0, YTO IMEET MECTO: a) TPH MOoNaAaHus B CyiHO; 0) 4eThIpe monaaanus. B orser
3anMcaTh CyMMY IIOJYyYEHHBIX YHCEN, KAKI0E€ U3 KOTOPBIX B3ATO C TPEMs 3HAaKaMu IIOCIIE
3ansaToi 6e3 OKpPYTIIeHHUS.

3agauya 6

BeposiTHOCTB MosIBIIeHHS COOBITHS B KaXKJIOM M3 HE3aBUCHMBIX MCMbITaHWi paBHa 0,25. Halitu
BEPOSITHOCTB TOTO, YTO COOBITHE HACTYNHT 54 pa3a B 243 ncnbiTanusx. OTBET 3amucath ¢ TpeMs

3HaKaMH I10CIIe 3aITON 6e3 OKpyryenns, yautsiBas, uto ¢(1)=0,2420, ¢(1,2)=0,1942.

BepoarHocTh mosiBiIeHUsI COOBITHS B Ka)KJIOM M3 HE3aBUCHUMBIX HcIbITannii paBHa (,8. Haiitu
BEPOSATHOCTH TOTO, 4TO B 144 ncnbiTannax coositre HacTynuT 120 pa3. OTBeT 3ammcaTh ¢ TpeMs

3HaKaMH I10CIIE 3aIsTON 6e3 OKpyryenns, yautsiBas, uto ¢(1)=0,2420, ¢(1,3)=0,1714 .

BeposarHocTh mosiBIeHUSI COOBITHS B Ka)KJOM M3 HE3aBUCHUMBIX HcIbITaHui paBHa (,2. Haiitu
BEPOSITHOCTh TOT'0, YTO COObITHE HACcTyUT 25 pa3 B 100 ucnbitanusix. OTBET 3ammcath ¢ TpeMs

3HaKaMH I10CIIE 3aIsTON 6e3 OKpyryeHns, yanTbiBas, uto ¢(1,25)=0,1826 , ¢(1)=0,2420.

BeposTHOCT TOsIBIIEHUST COOBITHSI B KaxkzaoM u3 2100 He3aBHCHMBIX WCHBITaHWKA paBHa 0,7.
Haifti BepossTHOCTE TOT'0, 9TO COOBITHE HACTYIUT 1470 pa3. OTBeT 3anmucaTh ¢ TpeMs 3HaAKaMU

rocue 3ansToii 6e3 okpyrienus, yautsias, uto ¢(0)=0,3989, ¢(1)=0,2420.

BepostHOCTE TIpOM3BOICTBA OpakoBanHOM netanu paBHa 0,008. HaifTu BeposSTHOCTH TOTO, UTO
13 B3AThIX Ha mipoBepky 1000 neraseii 2 OpakoBaHHBIX. OTBET 3aIIMCATh C ABYMS 3HAKAMH ITOCIIC
3amaTol 6e3 OKpYyIJIeHHs, yIUThIBAs, 9To €= 2,72

BeposTHOCTD TOSBIICHUS COOBITHS B KaXKJIOM W3 HE3aBHCHMBIX HCIBITaHuMi paBHa 0,2. Haiftn
BEPOSATHOCTH TOr0, uTo coObITHEe HacTynuT 20 pa3 B 100 ucnertanusx. OTBET 3amucaTh C TPEMS

3HAKaMH TI0CIIE 3aIATON 6e3 okpyriennus, yantsisas, uto ¢(0)=0,3989, ¢(1)=0,2420.

VYerpoiictBo cocront u3 1000 smemMeHTOB, paboOTalOMMX HE3aBUCHMO JPYr OT JpyTa.
BeposTHOCTE OTKa3a qr000ro 3jieMeHTa B TedeHue daca paBHa 0,002. Haifimute BepoOSITHOCTH
TOr0, YTO 32 Yac OTKaXyT 4 sneMenta. OTBET 3amucaTh C IByMs 3HAKaMH IMOCJE 3arsToi 0e3
OKPYIJIEHHS], YUUTHIBas, uTo €=2,72

Haiitu BeposATHOCTH TOro, 4To cpenu Haymady B3sIThix 100 peraneid 55 okaxyTcs
OTHOJNMPOBAHHBIMY, €clIM B oOmmIell macce neranedl MMeercs MOPOBHY OTHOJIMPOBAHHBIX U
HEOTHoNMpoBaHHbIX. OTBET 3amucaTth ¢ TpeMsl 3HAKaMHU IIOCNIE 3alsiTod 0e3 OKpYIJIeHHS,

YUUTHIBAS, YTO gD(O) =0,3989 , go(l) =0,2420.

Cemena conepxar 0,1 % copnsikoB. KakoBa BeposTHOCTb npH cityyaitHoMm otOope 2000 cemsiH
OOHapyXUTh 5 ceMsH COpHsKoB. OTBET 3amucaTh C TpeMs 3HaKaMH TIOCNe 3amsaTod 0e3
OKPYTJICHHUS, YUUThIBASL, 4TO €= 2,12 .

10.

Haiitn BepositHOCTH omHOBpeMeHHOro ocranoBa 30 mammH u3 100 paOorarommx, eciu
BEPOSATHOCTH OCTAHOBA JUIA Ka)k1oM MalnHbI paBHa 0,2. OTBET 3anHcaTh ¢ TpEMsI 3HAKaMU MOCIe

3arsIToi 0e3 OKPYyTIIeH!s, yYUTHIBAS, YTO g0(2,5) =0,0175, g0(3) =0,0044 .

11.

BeposiTHOCTE TOro, 4TO NPH aBTOMATHYECKOW IITAMIIOBKE H3ICIMHA OTIENbHOE H3ZEIHe
OKaXkeTcsi OpakoBaHHBIM (T.€. C OTKIIOHEHUSIMH OT CTaHAapTa) nocrosiHHa u paBHa 0,05. Kakosa
BEPOSITHOCTH TOro, uTo B naptuu u3 1000 nznenmii Berperutcst poBHO 40 OpakoBanHbIX? OTBET




3amucarb ¢ IByMsl 3HaKaMH IIOCINIe 3amATod Oe3 OKpYIJICHHs, YUUTBIBAs, YTO g0(0)=0,3989 ,
¢(1,45)=0,1394 .

12.

Haiitu BepodTHOCTh mopaxkeHuss MuiieHd 75 pa3 mpu 100 BwIcTpenax, eciau BEPOATHOCTb
MopaXkeHus NMpU oJHOM BbIcTpene paBHa 0,8. OTBeT 3amucath ¢ TpeMs 3HaAKaMHM IOCIIE 3aISITON

0€3 OKpYTJICHUS, YIUTHIBAS, YTO (p(l, 25) =0,1826 , q)(2,5) =0,0175.

13.

Cranok coctouT u3 2000 He3aBUCHMMO pa0OTaIONIMX Y3J710B. BeposTHOCTh 0TKa3a OJHOrO y3Jia B
teuenue roma pasHa 0,0005. HaliTu BepoATHOCTH OTKa3a B TEUEHHE Trofa ABYX y370B. OTBET
3ammMcaTh ¢ TpeMs 3HAKAMHU T10CIIE 3aITON 0€3 OKPYTJIEHHs, YUUThIBAs, uT0 €=2,72 .

14.

IIpomplnieHHast TeneBU3MOHHAS ycTaHoBKa cojepkut 2000 TtpansuctopoB. BeposTtHocTh
BBIX0/1a U3 CTPOS KaXka0r0 U3 Tpan3ucTopoB pasHa 0,0005. Haiitu BeposTHOCTE BBIX0/1a U3 CTPOS
X0Tst Obl omHoro Ttpam3ucropa. OTBeT 3amucaTh C TpeMsl 3HAKaMH IOCTe 3amsToi 0e3
OKPYIJIEHUs], YUUTHIBas, uTo €=2,72 .

15.

Cpennuii IpoIeHT HapyIIeHusI pabOThl KWHECKOIIa TEJIEBU30pa B TEUEHHUE TAPAHTUMHOTO CPOKa
paBeH 12. BbunciuTh BEpOSTHOCTh TOTO, YTO U3 46 HAOJI0JaeMbIX TEICBU30POB 36 BbIIEpkKAT
rapaHTHiHbI cpok. OTBET 3amucaTth C TpeMs 3HAKaMH IOCJE 3amsaTod 0€3 OKpYyTJIeHHS,

YYUTHIBASI, YTO (p(2,04) =0,0498 , (p(2,8) =0,0079.

16.

BepositTHOCTh TIOsiBIIEHHSI cOOBITHA B KakjoM n3 2000 He3aBHCHMBIX HcnbITaHuid paBHa 0,7.
Haiitu BeposTHOCTH TOTO, 4TO coOBITHE HAacTynuT 1400 pa3. OTBer 3amucaTh ¢ TpeMs 3HAKAMHU

roce 3ansToii 6e3 okpyrienus, yautsias, uto ¢(0)=0,3989, ¢(1)=0,2420.

17.

BeposTHOCTE mosiBIIeH st COOBITHS B KaXJI0M U3 21 He3aBrcuMoro ucnbitanus papaa 0,7. Haiitu
BEPOSITHOCTh TOT'0, YTO COOBITHE HACTYIHUT He MeHee 11 pa3. OTBer 3amucaTh ¢ TpeMs 3HAKaMH

nocne 3ansAToi  Ge3 Okpyrienus, yunteiBas, uro @(1,76)=0,4608, @(1)=0,3413,
®(2,18)=0,4854 , ®(3)=0,49865 .

18.

[Ipsmunpmuna odcryxuBaer 1000 BepereH. BeposTHOCTh 00OphIBa HUTH Ha OJHOM BEPETCHE B
teuenue 1 mun pasHa 0,004. HaiiTi BepOSTHOCTD TOT'0, YTO B TeUeHHE | MUH OOPBIB IPOM30UICT
Ha mecTH BepereHax. OTBeT 3amucaTh ¢ TpeMs 3HAKAMHU IIOCTE 3amsTON 0e3 OKpYTIICHHS,
y4UTEIBas, 9T0 €=2,12

19.

BepostHOCTE TIOsSIBIIEHUST COOBITHS B KaxkaoM w3 900 He3aBHCHMEBIX HCHBbITaHWN paBHa 0,5.
Haifti BeposTHOCTB TOT0, YTO COoOBITHE HAacTymuT 450 pa3. OTBET 3amucath ¢ TpeMs 3HaAKaMu

Toce 3ansToii 6e3 okpyriuenus, yauteisas, uto ¢(0)=0,3989, ¢(2)=0,0540.

20.

BeposTHOCTE TOTO0, UTO M3/eIe — BBICIIEro copta, paBHa 0,5. HaiflTh BEpoSATHOCTE TOT'0, UTO U3
1000 uzmenmii 500 — BeIcmiero copra. OTBET 3amycaTh ¢ TPEeMs 3HAKaMH ITOCIe 3amsTol 0e3

OKPYTJIEHHS, YIUTHIBAS, UTO gD(O) =0,3989, go(l) =0,2420.

21.

BeposTHOCTD TOSBIICHUS COOBITHS B KaXXIOM W3 HE3aBHCHUMBIX HCIBITaHWi paBHa 0,8. Haittu
BeposATHOCTH Toro, uTo B 100 ncmbiTaHusx cobbiTre HacTynmuT He MeHee 70 1 He Oomee 80 pa3s.
OtBer 3ammcaTh C TpeMs 3HAKaMH TIOCIE 3arsiTOl 0e3 OKPYIJIeHHSA, Y4YUTHIBas, UYTO

®(0)=0, ®(2,5)=0,4938, ®(1)=0,3413, ®(2)=0,4772.

22.

BeposiTHOCTB TOrO0, UTO M3LENNE — BBICLLIErO KayecTBa, paBHa 0,5. HaliTu BeposITHOCTD TOr0, YTO
3 400 u3aeni YUCIo U3CIUHM BRICIIEro KadecTBa cocTaBHT OT 194 no 208. OTBer 3anmucaTh ¢
TpeMms 3HAKaMU rmocJie 3aIATon 0e3 OKpYTJICHUS, YUUTBIBAS, 4TO

®(0,8)=0,288%; @(0,6)=0,2257 , ®(0,77)=0,2794, &(11)=0,3643.

23.

Haiitn BepositHOCTH TOro, urto mpu 400 umcneitanmsax coOwsitre mosButcs 200 pas, ecnu
BEPOSATHOCTB €r0 HACTYIJICHHSI B KAKIOM HE3aBUCUMOM HcnbITaHnu paBHa 0,2. OTBeT 3anucaTh

C TpeMs 3HAKAMHM TIOCIE 3alAToii Oe3 OKpyrienns, yunteiBas, uro ¢(0)=0,3989,
¢(3)=0,0044 .

24.

Bexoxects cemsiH panHoro pacrteHus paBHa 0,9. Haittu BepostHocTs TOro, uro usz 900
MOCAKEHHBIX CEMSIH YHCIIO MpopocIuuX OyzaeT 3akiroueHo Mexay 790 u 830. OTBer 3anucath C

TpeMsi 3HAKaMH T[IOClie 3amlsaTod 0e3 OKpYIJeHHs, Y4YUThIBas, 4YTO @(0,15)=0,0596,
®(1,2)=0,3849, @(2,22)=0,4868.




25.

BepositHocTs  pokaenuss manpuymka paBHa 0,5. Haiftu BepostHOCTH Toro, uro u3z 1000
poxnarommxcs aereil MaiapbuukoB Oyner He meHee 500, Ho He Oonee 550. OTBer 3amucaTh

TpeMsl 3HaKaMHM TI0CJIC 3aMsaToi 0€3 OKPYIJICHUS, YUUTHIBAS, YTO @(O) =0; @(3,16) =0,499,
@(0,44) =0,17, @(1,16) =0,3770.

3agaua 7

Haiitu 3akoH pacnpezneneHus yKa3aHHOW AMCKPETHOM CIydYalHON BEJIWYUHBL. BhluuciauTsb
MaTeMaTHueckoe oxuaanne M [X ] . B oTBer 3anmucaTh 4nucio ¢ AByMs 3HaKaMU I10CIE 3aITOU

0e3 OKpyTJIEHHUS.
[IpousBomaTcst Tpu BBICTpENa IO MHUIICHA. BepoSTHOCTh MOpa)KEHUS MHUILIEHH IIEPBBHIM
BeIcTpeioM paBHa 0,4, BTopeM — 0,5, Tpetbum — 0,6; CB X — uncino mopa>keHui MUTIICHH.

Haiitu 3akoH pacnpeseneHuss yKa3aHHOM JUCKPETHOM CilydyallHOW BeNWYMHBI. BbpUMCINUTD
MaTeMaThyeckoe oxuaanne M [X ] . B oTBer 3anmcaTh 4ncio ¢ AByMs 3HAKaMU TOCIIE 3aIsTO
0e3 OKpyTJIEHHUS.

BepostHOCTE 0€30TKa3HO# pabOThl B TeUECHUE TAPAaHTHIHOIO CPOKa JUIsl TEIEBU30POB IIEPBOIO
tuna paHa 0,9, Broporo tuma — 0,7, tperbero tuma — 0,8; CB X — 4muClIO TEIEBU30pPOB,
popa0OTaBIINX FAPAHTHIHBIN CPOK, CPEIM TPEX TEICBU30POB PA3HBIX THIIOB.

Haiitu 3akoH pacnpeneneHuss ykKa3aHHOW JUCKPETHOM CilydyailHOW BEJNWYMHBI. BBIUMCINUTH
MaTeMaTHueckoe oxujanue M [X] B orBer 3ammcars cymmy M [X ]+P(X =3) c¢ aByms
3HAKaMH I0CTIe 3aMsITol 0e3 OKPYTIeHHS.

BeposarHocTs mopakeHwusl 11eNy pu oJHOM BeIcTpene paBHa 0,6; CB X — uncio mopakeHui 1emnu
TP YETHIPEX BBICTPENAX.

Haiitu 3akoH pacnpesenieHusi yKa3aHHOM JUCKPETHOM CilydyalHOW BENWYWHbBI. BBIUMCINUTH
matematnueckoe oxuganue M [X]. B orser sammcats cymmy M [X]|+P(X =2) ¢ mByms
3HAKaMH I0CTIe 3ansITOi 0e3 OKPYTIeHHUS.

BeposTHOCTE BBITycka mpubopa, yIOBIETBOPSIONIEro TpeOoBaHMAM KkadecTBa, paBHa 0,9. B

KOHTpOJIbHOM maptuu 3 npubdopa; CB X — unciio npuOopoB, ya0BIECTBOPSIOIIMX TPEOOBAHMIM
Ka4yecTBa.

Haiitu 3akoH pacrpesieieHus yKa3aHHOM AMCKPETHON cilydallHON BeIWYUHBI. BBIUHMCIUTH
MaTeMaThieckoe oxkuganne M [X ] . B oTBer 3ammcaTh 4MCIO ¢ ABYMS 3HAKAMH ITOCIIE 3amsTON

0e3 OKpyTIIeHHSI.
BepostHocTh nepessinonHenus miana uis CY-1 pasua 0,9, qis CY-2 — 0,8, g CY-3 — 0,7
CB X —gucno CY, nepeBHIOIHUBIINX TIIAH.

Haiitu 3akoH pacnpenencHuss yKa3aHHOM IUCKPETHOH CIydyallHOM BEIMYWHBI. BbIUUCIUTH
matematnueckoe oxuganue M[X]. B orser samucars cymmy M[X]|+P(X =1) ¢ gByms

3HaKaMH I10CJI€ 3aIITON 0€3 OKpyIIeHusl.
BeposiTHOCTh nonananus B Lenb Ipy 0AHOM BeicTpene paBHa 0,8; CB X — uncno nonagaHuil B
LIeJIb TIPU TPEX BBICTpENax.

HaiitTu 3akoH pacnpenencHuss yKa3aHHOM AMCKPETHOM Ciay4yalHOH BEMWYUHBI. BhuuciauThb
matematnueckoe oxuganue M [X]. B orser sammcats cymmy M [X]+P(X =3) ¢ mByms

3HaKaMH I10CJIe 3aIsITON 0€3 OKpyIIeHusl.
BeposiTHOCTh claun JAHHOTO K3aMEHa 7Sl KayKIO0ro U3 YeThlpex cTyAeHToB paBHa 0,8; CB X —
YHCJIO CTYI€HTOB, CAABIIMX 3K3aMEH.

Haiitu 3akoH pacnpenencHuss yKa3aHHOM AMCKPETHOM Ciay4yallHOH BENWYUHBI. BhuucIuTh
MareMaTHyeckoe oxuaanue M [X ] . B orBer 3anucaTh 4nciIo ¢ ABYMsI 3HaKaMU IOCIIE 3aIITON
0e3 OKpyTIIeHHs.

BeposTHOCTE ycIenHol ciaun IepBOro dK3aMeHa Ul JaHHOTO cTynaeHTa pasHa 0,9, BToporo
sk3amena — 0,8, Tperbero — 0,7; CB X — 4mciio ciaHHBIX HK3aMEHOB.

Haiitu 3akoH pacnpenencHusi yKa3aHHOM AMCKPETHOM Ciay4yalHOH BENWYUHBI. BhuucIuTh
MaTremMaTHyeckoe oxuaanue M [X] . B oTBer 3anmcath 4uCIO C IBYMS 3HAKAMU IOCIE 3aIISITON

0e3 OKpyTJIEHHUS.




Mstu Gpocaercst B KOP3UHY 10 IIEPBOro poMaxa, Ho 4uciao OpockoB He Gonee 4. BeposTHOCT
MoMaJaHusl MsiYOM B KOp3MHY IpH KaxkJoM Opocke paBHa 0,4. CB X — uncno 6pockoB.

10.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOM JUCKPETHOM CilydyalHOW BENWYUHBI. BpUMCINTD
MaTeMaTHyeckoe oxuganue M [X] . B orBer 3anucarth cymmy M [X ] + P (X = l) C IBYMsI

3HAKaMH IOCTIe 3ansATON 0e3 OKPYTJICHHUS.

W3 maptum B 20 m3genuii, cpeau KOTOPBIX UMEETCSl YeThIpe HECTAHAAPTHBIX, AJIST TMPOBEPKHU
KauecTBa BBHIOpaHBI CiiydaiiHbiM oOpa3oM 3 m3naenus; CB X — 4uciio HeCTaHIapTHBIX U3ICIUi
Cpeau MPOBEPAEMBIX.

11.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOM JUCKPETHOM Cily4yalHOW BENWYMHBI. BbpUMCINUTH
MaTeMaTHueckoe oxuaanue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) ¢ mByms
3HaKaMH T10CIe 3aIsATON 0e3 OKpyTrieHusl.

BeposTHOCTE TpHeMa KaXkI0ro U3 YeThipex paanocuruanoB paBHa 0,6; CB X — uncino mpuHATHIX
PaJMOCUTHAJIOB.

12.

Haiitu 3akoH pacnpeseneHuss yKa3aHHOM JUCKPETHOM CilydyallHOW BeNMYMHBI. BbhUMCINUTH
MaTeMaTrueckoe oxuganne M [X ] . B oTBer 3anmucaTh 4nucI0 ¢ AByMs 3HAKaMU I10CIE 3aIsTOU
0e3 OKpyTJIEHHUS.

BeposiTHOCTE TONIaiaHus B LIENb U3 OPYAUs TP TiepBoM BeIcTpene pasHa 0,1, mpu Bropom — 0,4,
nipu TperbeM — 0,7. Ilpennaraercst mpousBecTH Tpu BbicTpena. CB X — uncio monasaHuil B 1ENb.

13.

Haiitn 3akoH pacnpeneneHuss yKa3aHHOM JMCKPETHOM Ciy4yallHOM BEIWYUHBI. BbIUMCIUTH
MaTeMaThueckoe oxujanue M [X] B orBer 3ammcars cymmy M [X ]+P(X =3) c¢ aByms

3HaKaMH T10CJIE 3aIATON O€3 OKPYTIIEHHS.
90 % naHeeii, M3roTaBIMBAEMBIX Ha Ke1e300€TOHHOM 3aBojie, — Boiciero copra; CB X —uuncio
HaHeﬂeﬁ BBICHICT O copTa nu3 qerblpex, B3SATBIX Hayran.

14.

Haiitu 3akoH pacnpeseneHuss ykKa3aHHOW JUCKPETHOM CilydyalHOW BENWYMHBI. BBIUMCINUTH
matematnueckoe oxuganue M [X]. B orser sammcats cymmy M[X]|+P(X =2) ¢ mByms

3HaKaMH T10CIe 3aIsATol 0€3 OKpyTIIeHusl.
BepostHOCTh OTKa3a mpubopa 3a BpeMst UCIBITAHUS Ha HaaekHOCTh paBHa 0,2; CB X — uncio
puOOPOB, OTKA3aBIUX B pabOTE, CPEIIH MSATH UCTIHITHIBACMBIX.

15.

Haiitu 3akoH pacnpesienieHusi yKa3aHHOW JUCKPETHOM cCilydyalHOW BENWYWHBI. BBIUMCINUTH
MaTeMaThieckoe oxxuaanne M [X ] . B orBer 3anmcath uncio ¢ AByMs 3HAKaMH TOCIIE 3aTsTON
0e3 OKpYTJICHUS.

B niepBoit kopobke 10 cabHUKOB, U3 HUX 2 OpaKkOBaHHBIX, BO BTOPOH — 16 CaIbHUKOB, U3 HUX 4
OpaKoBaHHBIX, B TpeThel — 12, 3 HUX 3 OpakoBaHHBIX; CB X — unciao OpakoBaHHBIX CaIbHUKOB
IIPH YCIIOBHH, YTO M3 KaXKIOW KOPOOKH B3ATO HAYTaJ MO OJTHOMY CallbHUKY.

16.

Haiitu 3akoH pacnpenencHuss yKa3aHHOW IUCKPETHOH CilydyallHOM BEIWYMHBI. BhIUUCIUTH
matematnueckoe oxuganue M[X]. B orser samucars cymmy M[X]|+P(X =1) ¢ gByms

3HaKaMH I10CJI€ 3aIITO 0€3 OKpyIIeHusl.
[IpousBoauTCsl TpH HE3aBUCHMBIX OIBITA, B KAKAOM U3 KOTOPBIX COOBITHE A TOSBISETCS C
BepositHOCTh 0,4. CB X — umnciio mosiBjieHni COOBITUSI A B TPEX OMBITAX.

17.

Haiitu 3akoH pacnpenencHusi yKa3aHHOM AMCKPETHOM Ciay4yallHOH BEMWYUHBI. BhIUucIuTh
matematnueckoe oxuganue M[X]. B orser samucars cymmy M[X]|+P(X =1) ¢ nByms
3HaKaMH I10CJIe 3aIsITON 0€3 OKpyIIeHusl.

BeposiTHOCTE BBIXOA M3 CTPOSA KAKIOro U3 Tpex OJOKOB MpHOOpa B TeUEHUE TapaHTHHHOIO
cpoka pasaa 0,3; CB X — uncio 6110KOB, BEIIEAININX U3 CTPOS B TEYEHUE TAPAHTUHHOTO CPOKa.

18.

Haiitu 3akoH pacnpenencHusi yKa3aHHOM AMCKPETHOM Ciay4yalHOH BENWYUHBI. BhuuciauTh
MareMaTHueckoe oxxuaanue M [X ] . B oTBer 3anucaTh 4nciIo ¢ ABYMsI 3HaKaMU I1OCIIE 3aIITON
0e3 OKpyTIIeHUs.

BeposiTHOCTB TOrO, 4TO JIeTaib ¢ IEPBOr0 aBTOMaTa YAOBIIETBOPSET CTaHAAPTY, paBHa 0,9, mis

Broporo aBtomata — 0,8, mns tperbero — 0,7; CB X — 4ucno nmeranei, yIoBIETBOPSIFOIINX
CTaHNIAPTY, IIPH YCIOBHH, YTO C KKJOr0 aBTOMATa B3ATO HAYyTaJ 110 OHOM JIeTalH.




19.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOM JUCKPETHOM Cily4yalHOW BENWYMHBI. BpIUMCINTH
MaTeMaTHyeckoe oxuaanue M [X ] . B oTBeT 3anucaTh 4nucio ¢ AByMs 3HAKaMU MOCJE 3aIsTOM
0e3 OKpyTJIEHHUS.

BepositHOCTH MTOpaskeHuUs 1IENTU KaXIbIM U3 TPEX CTPENKOB paBHEI cooTBercTBeHHO 0,7; 0,8; 0,6;

CB X — uuncio nopakeHui 1enu MPU YCIOBUU, YTO KAXKIBIM U3 CTPEIKOB CIAEIall MO0 OJHOMY
BBICTpEINY.

20.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOM JUCKPETHOM Cily4yalHOW BENWYWHBI. BpunMciuTh
MaTeMaTHueckoe oxuaanne M [X ] . B oTBer 3anucaTh 4nucio ¢ AByMs 3HaKaMU I10CIE 3aITOU
0e3 OKpyTJIEHHUS.

BeposiTHOCTH BBIXOJa M3 CTPOS B TEUEHHE rapaHTHHHOTO CPOKA KAXKIOT0 U3 TPEX Y3JI0B prdopa

paBubl coorBercTBeHHO 0,2; 0,3; 0,1; CB X — uncno y3/10B, BHIIEAININX U3 CTPOS B TCUCHHE
TFapaHTHHHOIO CPOKA.

21.

Haiitu 3akoH pacnpeseneHuss yKa3aHHOM JUCKPETHOM CilydyallHOW BeNMYMHBI. BbhUMCINUTH
MaTeMaTHueckoe oxuaanue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) ¢ mByms
3HaKaMH I10CIe 3aIsATol 0e3 OKpyriieHusl.

BeposTHOCTh momaanus MIYOM B KOP3UHY MPH KKJIOM OpocKe Ui JJaHHOTO OackeTOonucTa
pasna 0,4; CB X — unciio nomnajanusi pH 4eThIpex OpocKax.

22.

Haiitu 3akoH pacnpeseneHusi yKa3aHHOM JUCKPETHOM CilydyallHOW BeNWYMHBI. BbpUMCINUTH
MaTeMaThueckoe oxujaanue M [X] B orBer 3ammcars cymmy M [X ]+P(X =2) ¢ mByms
3HAKaMH IT0CTIe 3amsITol 0e3 OKPYTIeHHS.

B maptum u3 25 uznmenuii 6 OpakoBaHHBIX. {15 KOHTPOJSI WX KadecTBa CIydalHBIM 0Opa3om
or6upatot Tpu uzgenusi; CB X — yncno 6pakoBaHHBIX M3/IENHHA CPel OTOOPaHHBIX.

23.

Haiitu 3akoH pacnpejienieHusi yKa3aHHOM JUCKPETHOM CilydyailHOM BeNWYMHBI. BhUMCINUTH
MaTeMaThueckoe oxujanue M [X] B orBer 3amucate cymmy M [X ]+P(X =1) c¢ aByms

3HaKaMU T10CIe 3aIsATol 0e3 OKpyTIIeHusl.

BbIxo/1 U3 cTpost KOpOOKH Tiepead MPOUCXOINT ITO TPEM OCHOBHBIM IIPUYHHAM: ITOJIOMKA 3yObeB
IIECTEPEeH, HEIOMyCTUMO OOINbIIME KOHTAKTHHIC HAMPSHKCHUS W HUBIHINHSIS KECTKOCTb
KOHCTpYKIMH. Kakaas U3 MpHUYMH MPUBOAUT K MOJIOMKE KOPOOKH Iepesiad ¢ OJHOW U TOH ke
BeposTHOCTRIO, paBHOW 0,1; CB X — 9ucino NpUYMH, NMPUBEOIINX K ITOJIOMKE B OJHOM
WCTIBITAHUH.

24.

Haiitu 3akoH pacnpesienieHusi yKa3aHHOW JUCKPETHOM cCilydyaHOW BENWMYUHBI. BhUMCINUTH
matematnueckoe oxuganue M [X]. B orser sammcats cymmy M [X|+P(X =2) ¢ mByms
3HAKaMH TTOCTIe 3aMITOl 0e3 OKPYTIeHHS.

[Ipon3BomATCS UCTIBITAHKS HAa HAAGKHOCTH 3 M3IEIHUA. BeposTHOCTh BBIACPKATH MCITBITAHUS
TuTst Kaxkaoro usnenus pasHa 0,4. CB X — guciio u3nenuii, BEIACP KaBITHX WCITHITAHWS.

25.

Haiitu 3akoH pacmpeneneHusl yKa3aHHOM NUCKPETHOW Ciy4ailHOM BeNWYUHBI. BelYuCIUTH
matematnueckoe oxuaanue M|[X]. B orser sammcate cymmy M [X]+P(X =1) ¢ mByms
3HAKaMH TT0CTIe 3aMATON 0e3 OKPYTIeHHUS.

[IpoBoasiTcss TpU HE3aBHCHUMBIX U3MEPEHUS HCCIeLyeMoro oopasua. BeposTHOCTh JOMYCTHTH
ommOKy B KaxkioM m3mepeHnu pasaa 0,01; CB X — uncio ommOoK, JOMYIIIEHHBIX B U3MEPEHUSX.

3agaua 8

HMana dynkuus pacnpenenenust F(x) CB X . Haiitu qucniepcuro D[X]. OTBer 3anucats ¢ IBymst
3HAKAMH TIOCITE 3aIATON 0e3 OKPYTIICHHSI.

0 npu x <0,
F(x)= %Xe‘ mpu 0<x<2,

1 npu X > 2.

Jana ¢yukuust pacnpenenenust F(x) CB X. Haiitu maTemaTnueckoe oxuaanine M [X] . OtBeT

3aIMUCaThb C IBYMs 3HAKAMM I10OCJIC 3arsaTon 0e3 OKPYI'JICHUA.




0 npu x <0,
F(X) = i(2x2 +5x)  mpu 0<X<3,
33

1 mpu X > 3.

Hana dyuxuus pacupenenenus F(x) CB X. Haiitu maucnepcuro D[X]. OtBer 3anucath ¢ AByMsI
3HAKaMU TOCIIE 3aMiToi 0e3 OKPYTIICHUSL.

0 npu x <0,
1,
F(x)= §X mpu 0<x<3,

1 mpu X > 3.

Hana ¢yukuus pacnpenenenus F(x) CB X. Haiitu BepositHocTh nonaganust CB X Ha oTpe3ok
[, B]. OtBer 3anmcath ¢ AByMs 3HAKAMH TOCIIE 3AIISTOH 0€3 OKPYIIICHHSL.

0 mpu x <0,
1/

F(x)= ﬂ(x +2x) npu 0<x<4, a=0, f=1.
1 mpu X > 4;

Hana ¢yuxuums pacupenenenus F(x) CB X. Haittu Mmatematnueckoe oxuganne M [X] . OTBeT

3aIMcaTh ¢ JBYMS 3HaKaMH I10CJIe 3aIsTol 0e3 OKPYTJICHUSI.
0 npu x <0,

1/
F(X) = E(X +X)  mpn 0<X<2,

1 npu X > 2.

Hana ¢yuaxuus pacupenenenus F(x) CB X. Haiitu matematndeckoe oxuganne M [X] . OTBer

3aIMCcaTh C JBYMS 3HaKaMH I0CJIC 3asITol 0e3 OKPYTJICHUSI.
0 npu x <0,

1,2
F(x) = 2—0(x +X)  npn 0<x<4,

1 npu X >4.

Hana byukius pacupenenenus F(x) CB X. Haiitu BeposithocTs nomaganust CB X Ha orpe3ok
[a, S ] . OTBerT 3amucaTh ¢ ABYMs 3HAKaMH MOCJIE 3aSATON 0e3 OKPYTIICHUS.

3z
0 npu x <—,
PR
Y4 3 5z
F (x) =4 cos2x npu — < X<, a=—, f=—.
(x) pu 2 B 5
1 npu X > 7,

HMana ¢yukius pacupenenenus F(x) CB X. Haiiti BeposithocTh nomaganust CB X Ha oTpe3ok
[a, B ] . OTBer 3anMcaTh ¢ ABYMs 3HAKaMH I10CJIE 3AISITON 03 OKpYTJICHUSL.

0 mpu x <0,
z

T
, a=0, g=
> B

F(X)=41-cosx mpu 0<x< 3

V4
1 nopa X >—;
PEE=5

Hana ¢pynkums pacrnpenenenus F(x) CB X. Haiitu matemarnueckoe oxuganue M [X] . OtBer

3aIMUCaTh C IBYMs 3HAKAMM I10OCJIC 3arsaTon 0e3 OKPYI'JICHUS.




0 npu x <0,

1/
F(x)=<—(x" +8x npu 0<x<4,
(00 ={ 55! ) mp

1 npu X >4.
10. Hana dyuxuus pacupenenenus F(x) CB X. Haiitu maucnepcuro D[X]. OtBer 3anucath ¢ AByMsI
3HAKaMU TOCIIE 3aMiToi 0e3 OKPYTIICHUSL.
0 npu x <—1,
F(x)= %(XJrl)2 mpu —1<x<2,
1 npu X > 2.
11. Hana ¢yukuus pacnpenenenus F(x) CB X. Haiitu BepositHocTh nonaganust CB X Ha oTpe3ok
[, B]. OtBer 3anmcath ¢ AByMs 3HAKAMH TOCIIE 3aIISTOI €3 OKPYTJICHHSL.
T
0 npu x <—,
P2
F(x)=<1-sinx mpu L<x<rx a=" ,B—S—ﬂ
Pl o= =m Py
1 pu X > 7;
12. Hana ¢ynkuus pacrnpenenenus F(x) CB X. Haittu aucniepcuto D[X]. OtBer 3anucaTh ¢ IByMmsI
3HAKaMU T1OCIIE 3aITON 0e3 OKPYTIICHUSL.
0 npu x < —1,
13
F(X)=<=(x"+1 npu —1<x<2,
(0)=15(<+1)
1 npu X > 2.
13. Hana ¢yuxuus pacupenenenus F(x) CB X. Haittu matematndeckoe oxuganne M [X] . OTBeT
3amucaTh ¢ IBYMs 3HAKaMU ITOCIIE 3aITOH 0€3 OKPYTIICHHS.
0 npu x <0,
1o
F(X) =4 —(3x" +2x npu 0<X<3,
00 =155l )
1 mpu X > 3.
14, Hana byukius pacnpenenenus F(x) CB X. Haiitu BepositHocTs momaganust CB X Ha orpe3ok
[, B]. OtBer 3anucath ¢ AByMs 3HAKAMH [IOCIIE 3AIISTOH 0€3 OKPYIIICHHSL.
0 pu. X <3—7T,
2
F(x)=4cosx mpu 3—”§XS271', a=3—ﬂ,ﬂ=7—ﬂ.
2 2 4
1 npu X > 27,
15. Hana ¢pyukuus pacrnpenenerus F(x) CB X. Haiitu matematnueckoe oxuaanne M [X] . OTBeT
3amucaTh ¢ JBYMs 3HAKaMU ITOCIIE 3aIsITOH 0€3 OKPYTIICHHS.
0 mpu x <0,
1/
F(X)=¢—(Xx"+2xX npu 0<X<3,
09=15( ) p
1 nmpu X > 3.
16. Hana ¢pynkuus pacrnpenenenus F(x) CB X. Haittu aucniepcuto D[X]. OtBer 3anucaTh ¢ 1Byms

3HAKaMH II0CIIE 3amATol 0e3 OKPYI'JICHUA.




0 npu x <—1,

F(x)= %(X-ﬁ-l) npu —1<Xx<4,

1 mpu X >4.
17. Hana ¢yukuus pacnpenenenus F(x) CB X. Haiitu BepositHocTh nonaganus CB X Ha orpe3ok
[, B]. OtBer 3anmcath ¢ AByMs 3HAKAMH TOCIIE 3AIISTOM 0€3 OKPYIIICHHSL.
0 mpu x <0,
F(X)=<sinx  mpu ngs%, a:O,ﬂ:%.
Vs
1 npa X > —;
Py
18. Hana dyuxuums pactpenenenus F(x) CB X. Haittu matematnueckoe oxuaanne M [X] . OtBeT
3ammcarth ¢ JBYMS 3HAKaMH TI0CIIE 3aMAToN 0e3 OKpPYTJICHHS.
0 npu x <0,
E 00 (x° +3x) . ,
X) = npu 0<X<2,
14 P
1 mpu X > 2.
19. Hana dyuxuus pacupenenenus F(x) CB X. Haittu matematnueckoe oxuganne M [X] . OTBeT
3armcath ¢ JBYMs 3HAKaMH TI0CIIE 3aIAToN 0e3 OKPYTIICHHS.
0 npu  x <1,
(< -x)
F(x)= Y npu 1<x<2,
1 mpu X > 2.
20. Hana ¢yuxuus pacupenenenus F(x) CB X. Haittu matematnueckoe oxuganne M [X] . OTBeT
3ammcarth ¢ JBYMs 3HAKaMH TIOCIIE 3aAToN 0e3 OKpPYTIICHHS.
0 npu x <0,
(x2 + x)
F(x)= . npu 0<X<2,
1 mpu X > 2.
21. Hana ¢pyukuus pacnpenenerus F(x) CB X. Haiitu matematnueckoe oxuaanne M [X] . OTBeT
3amMcath ¢ JBYMs 3HAKAMH TIOCIIE 3aMATON 0e3 OKPYTIICHHS.
0 npu x <0,
1.2
F(X)=q—(x"+3x npu 0<x<2,
09=135( ) mp
1 npu X > 2.
22. Jana ¢ynkuust pacupenenenust F(x) CB X. Haiitu matemaTnueckoe oxuaanine M [X] . OtBeT
3amucath ¢ JBYMs 3HAKAMH TIOCIIE 3aMATON 0e3 OKPYTIICHHS.
0 npu x <2,
1
F(x)={=(x*-2x mpu 2< X <3,
00 =13( ) mp
1 mpu X > 3.
23. Hana ¢pynkuus pacrnpenenenus F(x) CB X. Haittu aucniepcuto D[X]. OtBer 3anucaTh ¢ 1Byms

3HAKaMH II0CIIE 3amATol 0e3 OKPYI'JICHHUH.




0 npu x <2,
F(x)= %X—l npu 2<X<4,

1 mpu X > 4.

24,

Hana dynkims pactnpenenenus F(x) CB X. Haittu nucnepcuto D[X].
0 npu x <0,

F(x)= %X npu 0<X<6,

1 npu X > 6.

25.

Hana dyuxuus pacupenenenus F(x) CB X. Haiitu aucnepcuro D[X]. OtBer 3anucath ¢ AByMsI
3HAKaMU T110CIIE 3asToi 0e3 OKPYTIICHUSL.

0 npu x <—1,
1 1
F(X)=<=Xx+—= npu —1<x<1,
(x) S X+5 P

1 mpu X > 1.

3agaua 9

Basuk, M3roroBneHHbIH aBTOMAaTOM, CUATAETCS] CTAHAAPTHBIM, €CJIM OTKIOHEHHE €ro IuaMerpa
OT TPOEKTHOrO pa3Mepa He mpesbimaer 2 MM. CiaydaliHble OTKJIOHEHHS TUAMETPOB BAIHMKOB
MTOMYMHSIOTCS HOPMaJbHOMY 3aKOHY CO CPEOHHMM KBAJpPATHYHBIM OTKJIOHEHHEM 1,6 MM o
MaTeMaTHYeCKUM OkujaHueM, paBHbIM (. CKOJIBKO CTaHAApPTHBIX BAIHUKOB (B %) H3rOTaBINBAET
aBromat? OTBer 3ammcaTh C JBYMs 3HAKaMH IIOCIIE 3arATOi 0e3 OKPYTJIEHHsS, YUUTHIBas, 4TO
@(1,25)=0,3944 , @(1)=0,3413, &(2)=0,4772.

[Ipu ompenencHUM pacCTOSHUS PaJUOIOKATOPOM CIydaifHbIE OMIMOKU paclpenensioTcs 1o
HOpPMAaJIbHOMY 3aKoHY. KakoBa BepOsITHOCTh TOTO, YTO OMIMOKA TPH OMPEICICHUH PACCTOSHHUS
He TipeBBICUT 20 M, €CITH U3BECTHO, YTO CUCTEMATHIECKUX OIIMOOK PaIUOIOKATOp HE JOMYCKAET,
a gucrepcust ommOok paBHa 1370 m? OtTBer 3amucaTh ¢ ABYMs 3HaKaMH IOCJIE 3alsTON Oe3
okpyrienus, yunthiBas, uto @(0,54) =0,2054 , @(1) =0,3413, &(3) =0,4986 .

Bce 3nauennst paBHOMEPHO paclpeielIeHHON CIyJYaifHON BeMWYuHBI X JIexaT Ha oTpeske [2; §].
Haiiti BepoATHOCTS TIOTIAaHMST CYYaHOW BEMHYMHBI X B MPOMEXyToK (3; 5). OTBer 3anmcath
C TpeMs 3HAKaMH MOCJIe 3aIITOl 0e3 OKPYTIICHUSI.

Cryuaitnas BennunHa X momdrHeHa 3akoHy [lyaccoHa ¢ MaTeMaTHYeCKUM OXKHIaHHUEM, PABHBIM
3. Haift BepoATHOCTD TOTO, YTO CIy4yaiiHas BenndnHa X MPUMET 3HAUYEHUE, MEHbIIEe, YeM ee
Maremarndeckoe oxxuaanre. OTBET 3alucaTh ¢ TpeMs 3HaKaMH TI0CIIe 3aIATol 0e3 OKpYTIIEHuS,
y4UTBIBas, 4TO €= 2,72

Lena memenus mKkanisl u3mMepuTeapHOro mpudopa pasHa 0,2. [Tokazanus nmpudopa OKPyTISIFOTCS
1o Onmxaiimero aenenust. Cuurasi, 4To OMMOKM U3MEPEHHs PacIpeaeneHbl PABHOMEPHO, HAUTH
BEpOSATHOCTH TOT'O, YTO MpH OTcueTe Oyaer caenana ommobka, meHbimas 0,04. OTBeT 3amucaTh C
OJJHMM 3HAKOM IOCJIE 3amATol 6€3 OKPYIJICHHUSL.

Ilorok 3asBOK, moOCTymaromMX Ha TenedOHHYIO CTaHIMIO, NMONYMHEH 3akoHy IlyaccoHa.
MareMaTuyeckoe oxuaHue yrucia BbI30BoB 32 1 4 paBHO 30. HaliT BeposiTHOCTH TOrO, YTO 3a
1 MUH DOCTYIIUT HE MEHee ABYX BbI30BOB. OTBET 3anucaTh ¢ AByMs 3HAKaMHU IOCIIE 3aIToi 0e3
OKPYTJICHHUS, YUUThIBAsSL, 4TO €= 2,12 .

B jotepee paspirpbiBaloTCs MOTOLMKII, BEJIOCHIIEA W OAHM dYackl. HaiiTm maTtemarndeckoe
OXHJIaHHE BBIMTPHIMIA Ul JIMIIA, UMEIOIIEro Tpu Owmiiera, eciu oOliee KOJIMYECTBO OMIIETOB
pasto 100. OTBer 3anucaTh ¢ ABYMsI 3HAKaMU I1OCTIE 3aIsiTON 0e3 OKpYIJIeHHU .

Cuuraercs, 4To U3JeNNe BBICIIET0 Ka4eCTBa, €CJIA OTKJIOHEHHE €r0 pa3MepOB OT HOMHHAJIBHBIX
HE MPEBOCXOIUT 10 a0COMOTHON BenuuuHe 3,6 MM. CiiydaliHble OTKIIOHEHUS pa3Mepa U3Ienus
OT HOMHHAJIBHOTO TOMYMHSIOTCS HOPMAJIBHOMY 3aKOHY CO CPEIHHUM KBaJpaTHUYHBIM
OTKJIOHEHHEM, paBHbIM 3 MM. CuCTEMaTHYeCKHE OTKJIOHEHHS OTCYTCTBYIOT. Omnpenenuts




cpelHee YMCIO0 M3Aenuil Bhicmiero kadectBa cpeau 100 msrorosienuwix. P(1,2) =0,3849,
@(1,1)=0,3643, ©(1) =0,3413 .

Pa3mepsr quaMeTpoB aeTalieil BBITYCKaeMBIX LIEXOM — ClydaiiHas BeJTMUMHA, pacipenelicHHAas
0 HOpMaJNbHOMY 3aKoHy; M [X] =5 cm, D[X] = 0,81 cm’ HaiiTu BepOATHOCTH TOTO, 4TO

JMaMeTp HayraJ B3sTOU aeranu — oT 4 10 7 cM. OTBET 3amucath ¢ TpeMsI 3HAKaMH ITOCIIE 3aIATO#
0e3 okpyrmenws, yuumTeiBag, uto @(1)=0,3413, &(1,11)=0,3665, &(1,15)=0,3749,
@(2,22)=0,4868 .

10.

CrnyyaitHas BennurHa X MOAYMHEHA HOPMajbHOMY 3aKOHY C MaTeMaTHMYECKUM OXHJaHUEM,
paBHbM 0. BeposiTHOCTD Monajanus 3TOi cay4ailHOH BeanuuHbl B mHTEpBai (—1; 1) paBHa 0,5.
Haiitu cpeanee kBagpaTnyHoe oTkiIoHeHHe. OTBET 3anucaTh ¢ IByMsI 3HaKaMU I10CTIe 3aIsaToN
0e3 okpyriienus, yuutbiBas, uyro @(0,675)=0,25.

11.

ABTOOYCHI HEKOTOPOT'O MapIIpyTa UAYT CTPOro 110 pacHucanuio. VIHTepBa IBMKEHUS — 5 MUH.
HaliTiu BepOATHOCTH TOrO, YTO IMACCAXKHUP, IOMOIICIAIINNA K OCTaHOBKE, OyIeT OXHIaTh
odyepenHoi aBToOyc meHee 3 MuH. OTBeT 3amucaTh C OJHUM 3HAKOM IOCIE 3amsToi 0Oe3
OKPYTJICHHSI.

12.

Pebpo kyba x uzmepeno npubamkenHo: 1< x <2 . PaccmaTtpuBas peOpo Kyba Kak ClIydailHyro
BEIUYMHY X, paclpeneleHHyI0 paBHOMEpHO B uHTepBase (l; 2), HallTH MaTeMaTH4YecKoe
oxuaanne oobeMa Kyda. OTBET 3anucaTh C JByMs 3HAKAMH TOCTIC 3aISITOM 0€3 OKPYTJICHHUS.

13.

CnyuaiiHasi BeTMUMHA MMOJYUHEHA 3aKOHY [lyacCoHa ¢ MaTeMaTHYeCKMM OXHIaHHeM a = 3.
Havitn BEPOATHOCTH TOI'O, YTO JJaHHAA CHy‘IaﬁHaH BCIIMYMHA ITPUMCET MMOJIOKUTEIIBHOC 3HAYCHUCE.
OTBeT 3amucaTh C ABYMS 3HAKAMH TOCIIE 3aNATON 6€3 OKPYTJIEHHs, yUUThIBast, 4to €= 2,72

14.

[Ipu pabotre 9BM Bpemst 0T BpeMeHH BO3HUKAIOT cOOM, KOTOpBIE MOAYMHEHBI 3aKoHy [lyaccona.
Cpennee yuciio cOoeB 3a cyTku paBHO 1,5. HaliTh BEpOSATHOCTH TOrO, YTO B TECUECHHE CYTOK
mpousoiner XoTs Obl oanH cOoi. OTBeT 3ammcaTh C TpeMs 3HaKaMHU IIOCIIE 3amsiToi 0e3
OKPYIJIEHUs], YUUTHIBas, uTo €= 2,72

15.

W3 nynkra C Benmercs cTpensoa u3 opyaus Buons npsmort CK. [Ipenmonaraercs, 9To 1aabsHOCTD
ToJieTa pachpezeiicHa HOPMallbHO ¢ MaremMaTudeckuMm oxumanuem 1000 M u cpemHuM
KBaIpaTHYHBIM OTKIIOHEeHHEM 5 M. Onpenenuts (B %), CKOTBKO CHAPSAIOB YIAJAET C TIEPEIeTOM
or 5 10 70 M. OTBeT 3anmucaTh C OMHAM 3HAKOM IIOCIIE 3aIATON 0e3 OKPYIJICHHUS, YIMTHIBAS, YTO
@(14)=0,5, ©(1)=0,3413, &(2)=0,4772, ®(3)=0,4986 .

16.

Crrydaifnasi BenwmauHa X pachpencieHa HOPMaJIbHO ¢ MaTeMaTHYeCKHM oOkumanueM 40 u
mucriepcueid 100. BeraucnuTs BEpOsSTHOCTH MOMafaHus cirydaifHol BenmnarHbl X B mHTEepBa (30;
80). OtBer 3ammcaTb C TpeMs 3HAKAMH IIOCIIE 3amsITO 0e3 OKpYTJIeHHsS, YJIUTHIBas, UTO
@(4)=0,4999, @(1)=0,3413, &(1,25)=0,3944 , &(1,5)=0,4332.

17.

TpamBau JaHHOrO MaplIpyTa UIYT C HUHTEpBAIOM B 5 MuH. [laccaxup MoaXoauT K TpaMBallHOI
OCTaHOBKE B HEKOTOpPHI MOMEHT BpeMeHH. KakoBa BepOsSTHOCTH TOSBIICHHS Taccaxupa He
panee 4em depe3 | MHH 1ociie yxo/ia mpeIpIAyIIero TpaMBasi, HO He TI03/IHee, YeM 3a 2 MUH JI0
oTXofa cruemytomero TpamBas? OTBeT 3amucaTh C OJHHM 3HAKOM IIOCTe 3amsTod 0e3
OKPYTJICHHSL.

18.

MuHyTHasT CTpejKa 4YacoB IMEpeMEUIaeTcsl CKauyKOM B KOHLE Kaxaod MuHyThl. Haiitn
BEPOSITHOCTh TOI'O, YTO B JJAHHOE MTHOBEHHE Yachl TIOKaXXYT BPEMsl, KOTOPOE OTIMYAETCS OT
ncTUHHOTO He Oonee dem Ha 20 c. OtBer 3ammcaTh ¢ TpeMs 3HAKaMHU IOCTe 3amsToN 0e3
OKPYTJICHHSL.

19.

Crnydaiinast BennurHAa X MMEET HOPMAJIbHOE paclpenelieHue C HYJIEBBIM MaTeMaTHYECKUM
OXUJAHUEM M aucrnepcueil, paBHOM 1. BBUHCIUTE BEpPOSATHOCTh MONAJAHUS CIy4alHOU

BEJUYUHBI B HHTEPBAI (—0,5;—0,1) . OTBer 3ammcaTh C TpeMs 3HAKaMHU TIOCIIE 3arsiTod 0e3
OKpYTJIEHHUS, YUUTHIBAS, 4uro @(0,1)=0,0398, @(0,5)=0,1915, @(1)=0,3413,
@(1,5)=0,4332.

20.

CrnyyaitHas BennurHa X UMEET HOPMAJIBHOE PAaCIpEeNeNIcHHe ¢ MaTEMATHYECKUM OXKHJIaHUEM,
paBHbIM 1, u nucnepcued, paBHOM 4. BBIUHCIUTH BEPOSTHOCTh MOMANAHUS CIy4dalHOU

BeIMYMHBl B MHTepBan (—o0;—2). OTBeT 3amucaTbh C TpeMs 3HAKAMH TOCIE 3amaToil Ge3
oKpyriieHus, yautbiBast, uto @(1,5)=0,4332, ©(1,25)=0,3944 , @(0)=0.




21.

[MpomsBonsr B3BemmBaHue BeniecTBa. CoryyaifHas oOIIMOKa B3BEIIMBAHMS —paclpeneieHa
HOPMAJIHO C MaTeMaTHYeCKUM OxkuIaHueM 20 Kr ¥ CPeTHUM KBaIPaTUYHBIM OTKJIOHCHHEM 2
Kr. HaliTu BepOATHOCTB TOTO, YTO BEC BEIIECTBA OTIIMYACTCS OT MATEMAaTUIECKOTO OXKUIAHUS HE
6omee wem Ha 100 r. OTBer 3amucath ¢ TpeMs 3HaKaMM IOCIE 3amsATON 0e3 OKpYIJeHus,
yautbiBas, yro @(0,05)=0,0199, &(1)=0,3413, ©&(0)=0.

22.

Crydaiinast BenuunHa X — OTKIIOHEHHE pa3Mepa JIeTaldu OT CTaHJapTa — UMEET HOPMabHOE
pacripeneicHiue BEpOsSTHOCTEH CO CPEIHUM KBAAPATUYECKHUM OTKIOHEHHeM, paBHBIM 0,2, u
MAaTEMATUYCCKUM OXUJAHUEM, PaBHBIM 0. HaﬁIlHTe BCPOATHOCTL HM3IrOTOBJICHUA OC€TAJIHA,
oTBeYarolleld TpeOOBaHUSAM CTaHAAPTa, eciu 3afaH jomyck = 0,5. OTBer 3amucaTh ¢ TpeMs
3HaKaMH TOCJIe 3amaToil 0e3 OKpyriieHus, yuuthiBas, uro @(2,5)=0,4938, &(1)=0,3413,

®(0)=0.

23.

Lena nemenust mkansl amrepMmerpa paBHa 0,1 A. TlokazaHus OKpYTJSIFOT 1O OJNybKalIiero
nenenus. HaliTi BeposTHOCTH TOTO, YTO MpH OTcuere OyJeT chenaHa ommuoKa, MpeBbIIaonas
0,04 A. OTBer 3ammcaTh ¢ OJJHUM 3HAKOM I10CIIE 3aMsATON O€3 OKpYTIIeHusI.

24,

Haiftu qucriepcuto cirydaifHON BEMUYUHBI X, pacipeeieHHON paBHOMEPHO B uHTepBae (2; 10).
OTBer 3anucath C TPeMs 3HAKaMH IOCTIE 3aMsTON 0€3 OKPYTIIeHHS.

25.

Y cTaHOBJIEHO, YTO BPEMSI PEMOHTA TEJIEBU30POB €CTh CilyyaliHas BEJIMYMHA X, paclpe/eneHHas
[0 TOKa3aTebHOMY (SKCIIOHEHIIMAIBFHOMY) 3aKoHY. OmnpenenuTs BEpOSITHOCTH TOTO, YTO Ha
PEMOHT TeneBu3opa nmorpedyercs He MeHee 20 qHEH, ecu cpeiHee BpeMsi PEMOHTa COCTABIISIET
15 nmeit. OTBeT 3amucath C TpeMs 3HAKAMH IOCIIE 3amsiaTol 0e3 OKPYTIICHHS, YYUTHIBAs, Y4TO
e=2,72 .

3agaua 10

JaH 3akoH pacmpeieneHus] JAUCKPETHOM ciiydaiiHoi BenmuunHbl X. Haiitu: a) 3HaueHuwe p; 0)

MaTemaTrueckoe oxumanne M[X]; B) mucnepcuio D[X]. B orBer 3amucars cymmy M[X] + D[X], npruuem
Ka)XKJ10€ U3 ITUX YUCENl MMEET JIBa 3HAKa IOCIIe 3aMsToi 03 OKPYTJICHUS.




L X[15]17 28] 22 14 X[ 2] 4] 576
Pl p [05]03]01 Plo7]| p [ 0101
) X[ 5] 7 9 [ 10 s X[ 79 127 14
Plo2] p [o01]03 Plo4a]o3]02] p
3 x[12]147] 18] 19 16. X[ 4812716
Plos| p 02702 Plo2]03] p ol
4 X| 5] 4] 0] 2 17 X[ 81012716
Pl p 0271035703 Pl p 02]03]04
5 X[ 3] 6 9 [ 12 13 X[ 3] 57710
Plo1]o05]03] p Plo02]01]04] p
6. X[ 771115716 19, X[-10] 5] 2] 4
Plo2] p [ 04701 Plo3lo2]o01] p
7 xXT1[157]2 |30 20. X[ 2717 47609
Pl02]03] 04 Pl015] p [025] 04
g X[ 4812715 21, X[ 3] -1 273
Pl02| p | 04| 01 Pl10l] p | 05102
9 X! -6 4 1 3 29 X 5 7 10 11
Plo1]o4a] 03] p P 105101101 ] p
10 X[ 1 [ 3] 578 23. X1 5 11015 | 20
' Plo2] p 03702 Pl p | 04]03]02
n X 51 11 2 3 24 X[ 2|18 22
Plo1| p |05 02 P 1025 p | 02703
b X[ 7[5 5 et Toa
Plo15] 02| p |05 2 2 2 P
13 x| [13]1s
Plo2] p [02]01
3agaua 11

3amaHa TUIOTHOCTH pacIpeleNieHnsT HEKOTOpOH ciydaiHoi BemnuwHbl X. Haiitn mapamerp a,
MaTeMaThueckoe oxuaanue M [X] A BEPOSTHOCTh MONAJAaHUSA CIy4aiilHOW BEIMYWHBI HA HWHTEPBAI

(a, B). B omser sanmcats cymmy M[X]+P(a<X<f) c omHuM 3HaKOM IOCIE 3amsTOl 0€3

OKpYIJICHHS.
1. 0, x<1 x>4,
f(X)=42(x-1)/3, 1<x<2, a=2, f=3.
a(x—4), 2<Xx<4,
2. 0, x<0, x>3
f(x)= 2_3x 0<x<l, a=1 =3
a(3-x), 1<x<3,
3. 0, x<-1, x>3,
f(x)=q(x+D /6, —-1<x<2, a=0, g=2.
a(3—x), 2<X<3,




4. 0 X<2, X>5,
f(x)= % 2<X<3, a=3, =4
ab-x)/2, 3<x<5,
5. 0, x<1, x>4,
f(xX)=<(x-1)/3, 1<x<3, a=2, f=2,5.
a(4-x), 3<x<4,
6. 0, x<—=1, x>4,
f(x)= S —1<x<3, a=2, f=3.
a(x—4), 3<x<4,
7. 0, X<=2, X>2,
f(x)= % —-2<x<0, a=-1 pg=0.
a(2-x)/2, 0<x<2,
8. 0, X<—=2, x>1,
f(x)=<(x+2)/3, -2<x<0, a=-1 B=0.
a(l-x)/2, 0<x<1,
9. 0, xX<3, x>7,
f(x)= g 3<x<4, a=4, f=5.
a(7—x)/13, 4<x<7,
10. 0, x<0, x>3,
f(x)= % 0<x<2, a=1 f=2.
a(x—3)/2, 2<x<3,
11. 0, x<0, x>3,
f(x)=<2x/5, 0<x<1, a=1/2, p=1.
a, 1<x<3,
12. f00 0, x<-1 x>3 0, p=1
X a=0, =1
a(x* -2x-3), —1<x<3
13. 0, X<3, X>7,
f(x)= 2(x /7, 3<x<4, a=712, p=4.
4<x<7,
14. 00 = 0, X<l x> 4, 2 g3
X a=2, f=3.
a(x* —5x+4), 1l<x<4,
15. 0, X<=2, X>2,
f(X)=4(x+2)/6, —-2<x<0, a=-1 pg=0.
a, O0<x<2,
16. 0, x<1, x>2,
a=1 p=3/2.
aS|n(7zx) l<x<?2,




17. 0, x<0, X>2,
f(x)=4(6x-3x*)/7, 0<x<1, a=1/2, =1
a, l<x<2,
. f(x)= { X<OxX=L o, pe1r2
acos(zx/2), 0<x<1,
19. 0, x<-1, x>4,
f(x)=q(x+1) /12, -1<x<3, a=2, f=3.
a, 3<x<4,
20. 0, X<=2, X>2,
f(x)=<1/3, —-2<Xx<0, a=1/2, p=1.
a(x*-2x), 0<x<2,
21. 0, X<l Xx>4,
f(x)=42(x-1)/5  1<x<2, a=3/2, p=2.
a, 2<x<4,
22. {O, Xx<-3, x>0,
a=-2, f=-1
a(x* +3x), -3<x<0,
23. X<2,Xx>5
f(x)= {Z(X 2)15  2<x<3, a=5/2, p=3.
3<x<5,
24. {o, X<—1, x>1,
x)= a=0, f=1/2.
acos(zx/2), —-l<x<l,
25. x<0, x>3/2,
f(x)= 2(x x?)15 ~0<x<1/2, a=0, p=1/4.
1/2<x<3/2,
26. {o, x<1, x>2,
a=1 g=5/3.
asin(zx/2), 1l<x<2,
27. 0, x<0, x>5/4,
f(x)=<2x* 0<x<], a=0, f=1/2.
a, 1<x<5/4,
28. 0, x<0, x>3,
f(x)=<1/2, 0<x<1, a=1 p=2.
a(3-x)/2, 1<x<3,
29. 0, x<0, x>7/4,
f(x)=1x%, 0<x<1, a=1/2, g=1.
a, l<x<7/4,
30. 0, x<1, x>4,
f(x)=<1/2, l<x<?2, a=2, p=3.
a(d-x)12, 2<x<A4,

31.




0, X<-=1 x>4,
f(x)=<2(x+1)/21, -l<x<2, a=0, f=2.
a, 2<x<4,
32. 0, X<-1x>2,
f(x)= % -1<x<0, a=0, g=1
a(x—2)/3, 0<x<2,
33. 1
0, X<=2, X>=,
2
f(x)= —%, —2<x<-], a=-1 g=0.
1
a(2x -1, -l<x<=,
34. 0, X<2, X>6,
f(x)= % 2<x<5b, a=3, p=4
a(6-—x)/3, 5<x<6,
35. , x<1, x>3, 3
f(x)= ) a=—, f=2.
a(x“—4x+3), 1<x<3, 2
36. 0, x<0, x>3,
f(x)={(6x*-2x)/9, 0<x<l, a=1 B=2
a, l<x<3,
37. f00 0, x<0, x>4, L g2
X) = a =1, =/.
a(x*—4x),  0<x<4,
38. 0, x<0, x>4,
X2
f(x)= Y 0<x<3, a=1 p=3/2.
a, 3<x<4,
39. 1
0, X<=2, X>=,
2
4 1
f(X)=4— —-2<x<-], a=0, f==.
(%) 7 B=5
1
a(2x-1), —1<x<5,
40. 0, X<2, X>6,
f(X)=<(x-2)/6, 2<x<4, a=2, f=3.
a, 4 < X<,
3agaua 12
1. | Cpennee 3nauenue AnuHbl paBHO 60 cM, a nucnepcust pasHa 0,1. Ilonb3ysice HepaBeHCTBOM

YeObIiieBa, OLEHUTh BEPOSITHOCTD TOTO, YTO MIPUTOTOBJICHHAS JIETAIb OKAKETCSI 110 BCEH [UTHHE
He MeHee 59,5 cm u He Oonee 60,5 cm.

CytouyHast TOTPEOHOCTb 3JIEKTPOIHEPTUM B HACEIEHHOM IIYHKTE SBISIETCSA CIIy4ailHOH
BEIMYMHON, MaTeMaTH4yecKoe oxxuaanue koropoi pasao 4000 kBt/4, a nucnepcus pasna 3500.




OIleHUTh BEPOSTHOCTH TOTO, YTO B OJMKAKMIINE CYTKH pacxojl SJIEKTPOIHEPTHH B ITOM
HaceneHHoM nyHkte Oyzer ot 3500 no 4500 kBt/y.

BepostHOCTE moNydeHHs ¢ KOHBelepa u3zenuil nepeoro copra pasHa 0,8. [IpuHsTa maptus B
1000 uznenwuii. [Tonb3ysich HepaBeHCTBOM YeObIieBa, OIIEHUTh BEPOSTHOCTh TOTO, YTO HU3ICITUI
repBoro copra okaxercs oT 750 1o 850 BKIIOUUTETBHO.

BeposTHOCTE MOsIBIICHUS COOBITHSI A B KaXKIOM UCIIBITAaHUH paBHa 1/3. Mcrionb3ys HepaBEeHCTBO
UeOnlimeBa, OICHUTh BEPOSITHOCTh TOTrO, YTO YUCIO X TOSABICHUN COOBITUS A 3aKIHOYECHO B
npenenax ot 40 mo 80, ecinu Oynet nposeneHo 180 He3aBUCUMBIX UCTIBITAHHIA.

Crpenok ctpenster mo mumenn 200 pa3, mpuyeM BepOSTHOCTh IOMAJaHUS B MUIIEHb NPU
Ka)xIoM BeIcTpene paBHa 3/4. C momolipio HepaBeHcTBa UeObleBa oleHUTh BEPOITHOCTH TOTO,
YTO CTpeNoK nonajgaer B mutieHs oT 130 no 170 pas.

YcrpoiictBo cocrouT u3 20 He3aBUCUMO paOOTArOIIUMX 3JIEMEHTOB. BeposSTHOCTh OTKa3za
KaxJ0ro ajieMeHta 3a Bpems T paBna 0,05. C nmomorpio HepaBeHcTBa UeObllieBa OICHUTH
BEPOATHOCTHL TOI'0, YTO a6COJ’IIOTHa;I BCIIMYMHA PAa3HOCTHU MEXK Y UM CJIOM OTKa3aBIINX 3JICMCHTOB
Y CPEAHMM YHCIOM (MaTeMaTHYeCKUM OXHUJIaHHEM) OTKa30B 3a BpeMs T okaxercs MeHblIe 2.

B ocserutenpHyto ceTh napasiensHo BritodeHo 30 amm. BeposrHocTh Toro, uto 3a Bpems T
namma Oymer BkmtoueHa, paBHa 0,7. Ilonb3ysick HepaBeHCTBOM UYeObleBa, OICHUTH
BEPOSTHOCTh TOT'0, YTO aOCONIOTHAS BEIMYMHA PA3HOCTH MEX/Y YMCIOM BKIIOUEHHBIX JIAaMIT U
CPEIHHMM YHUCIIOM (MaTeMaTUYECKUM OKHIAHNEM ) BKIIOUEHHBIX JIaMIl 3a BpeMms T meHsbIe 3.

CyTouHBII pacxoll BOABI B HACEJICHHOM ITYHKTE SIBIISIETCS CIYYailHON BEIMYMHOW, CpEIHEee
KBaJPaTUIHOE OTKIIOHEHHE KOoTopoi paBHO 9000 y1. OIeHUTh BEPOSTHOCTH TOT'O, YTO PACXO.
BOABI B 3TOM IIYHKTE€ B TEYEHHE IHS OTKIOHSETCA OT MaTEeMaTH4YeCKOro OXHUIAHHS II0
abcomoTHOM BenmunHe Oonee uem Ha 15000 1.

JnuHa wu3roraBiIMBaeMbIX JIETaled SIBISETCS CIydYalHOW BEIMYMHOM, CpeJHee 3HauyeHHue
koTopoit papao 40 mMm. CpeaHee KBaApaTHUYHOE OTKIOHEHHE ATOW BeIWuWHBI paBHO 0,1 MM.
OIeHUTh BEPOSTHOCTH TOTO, YTO OTKJIOHEHWE JUTMHBI M3TOTOBJICHHOM JIETAH OT €€ CPEIHEro
3HAYCHMS 110 a0COIIOTHON BelnyrHe He npes3oiaer 0,2 MM.

10.

W3BectHO, uTO 65 % BCeil mpomyKuuu, MPOU3BOAWMON 3aBOMOM, BbIcuiero copra. OIEeHHTh
BEPOSITHOCTH TOT'O, YTO YHCIIO M3MeNuid BeIciiero copra cpeau 10000 M3roTOBIECHHBIX OyAeT
OTJIMYATHCS OT MATEMATHIECKOT0 OJKUIaHUS 3TOro ymcia He Oornee yem Ha 100 mT.

11.

B ocBeTuTenbHYI0 CeTh MapajuieabHO BKIIOYeHO 40 mamMir. BeposTHOCTH TOTO, 9TO 3a BpeMs T
mamrma Oyzner BimodeHa, paBHa 0,9. Ilome3ysce HepaBeHCTBOM UeOwImieBa, OICHHUTH
BEPOSATHOCTH TOTO, UTO a0CONFOTHAS BETMYMHA PA3HOCTHA MEXAY YHCIOM BKIIOYEHHBIX JIAMIT U
CPEIHIM YHCIIOM (MaTEMaTHYECKAM OXKHIAHHEM) BKIIFOUEHHBIX JIaMIT 32 BpeMs T OKa)kercs He
MeHbIIe 2.

12.

JlnmuHa M3roTaBIMBAEMBIX HM3JICIUI TPENCTABISET CIyYailHYIO BEJIMUYUHY, CpeHee 3HAUYCHHE
(MaTemaTHdeckoe okumanne) koropoi pasHo 90 cM. Jucnepens stoi Benmnuuabl pasHa 0,0096.
Ucnonk3yst HepaBeHCTBO UeObleBa, OIEHUTh BEPOSTHOCTh TOTO, YTO OTKIOHCHHE JTHHEI
M3TOTOBJICHHOTO M3JIEHSI OT €€ CPEAHEro 3HaYeHUs Mo abCONIOTHON BEMMYMHE HE MPEB30H T
0,4.

13.

Jnis mpaBunbHON OpraHM3anyy COOPKH y3i1a HEOOXOIMMO OLEHUTh BEPOSATHOCTH C KOTOPOH
pasMepsl Aetaneil OTKIOHSIOTCS OT CepeANHBI OIS IOIycKa He Oonee ueM Ha 2 MMm. M3BecTHO,
YTO cepequHa Mo [JONyCKa COBIAJAaeT C MaTeMaTHYeCKUM OXHIAHHUEM pPa3MEpOB
00pabaThIBaEMBIX JIeTaJIed, a cpelHee KBaApaTUIHOE OTKIIOHeHHe paBHO 0,3 MM.

14.

BepositTHOCTh Hanmuuus 3a3yOpuH Ha METAJUIMYECKUX OpycKaX, W3TOTOBIEHHBIX U OOTOYKH,
paBHo 0,25. O1nleHUTH BEPOSTHOCTH TOro, 9To B mapTud u3 1000 OpycKOB OTKIIOHEHWE YhCIa
pUroAHbIX OpyckoB oT 750 He npesrimaer 5 %.

15.

JnuHa W3roTaBIMBAEMBIX HW3IEIUN SBISETCS CIy4alHOW BEIMYMHOM, CpegHee 3HAaueHHE
kotopoil paBHO 90 cm. ucnepcust 3Toi BenuuuHbl paBHa (0,0225. VMcnons3ys HEpaBEHCTBO
YeObI11eBa, OLEHUTH BEPOATHOCTD TOT'O, YTO JJTMHA U3JETHS BBIPA3UTCS YUCIIOM, 3aKJIFOYCHHBIM
mexay 89,7 u 90,3 cm.

16.

BepoATHOCTE TMONOXKHUTENBHOIO HCXOAA OTAENbHOro wucnelTaHuss paBHa 0,7. OueHuTh
BEPOSITHOCTH TOro, uro npu 100 HE3aBUCHMBIX OBTOPHBIX MCIBITAHHUIX OTKJIOHEHHE YaCTOTHI
MOJIOKUTENIBHBIX MCXOA0B OT BEPOSITHOCTU IIPH OTIEbHOM HCIBITAHUH IO CBOEH aOCOMIOTHON
BenunuuHe Oyner menpuie 0,05.

17.

O1neHNTD BEPOSITHOCTD TOT0, uTO B apTuu u3 4000 neranell OTKIOHEHH YacTOThI OpaKOBaHHBIX




neraneit ot BepostHocTH 0,04 ObITH OpakoBaHHOM AeTanbio npessicuT 0,02.

18.

BeposTHOCTE TOSBIEHUS HEKOTOPOrO COOBITHS B KaxaoM wucnbiTaHuu u3 cepun 8000
HE3aBHCHUMBIX HCHbITaHW paBHa 1/2. Hcmonb3ys HepaBeHCTBO YeObllieBa, OIICHUTH
BEPOSATHOCTH TOT'0, YTO YACTOTA ITOTO COOBITUS OTKIIOHUTCS OT €r0 BEPOSTHOCTH IO a0COTFOTHOM
BenuunHe He Oonee uem Ha 0,01.

19.

BepositHocTh osiBeHMs coObITHS 4 B KaxxaoM u3 2000 He3aBUCHMBIX HcIbITaHui paBHa 0,4.
HaiiTu BeposSTHOCTH TOro, YTO YacToTa MOSIBICHUS 3TOrO COOBITHS OTKIIOHSETCS OT €ro
BEpOsTHOCTH He Oonee uem Ha + 0,02.

20.

Ucnonesys HepaBencTBo UeOblileBa, OIIEHUTH BEPOSTHOCTh TOT0, UTO YaCTOTA MOSBIICHUS repOa
ripu 100 OGpocaHUsIX MOHETHI OTKIIOHUTCSI OT €ro BepOosiTHOCTH He Oornee yem Ha 0, 1.

21.

Umcno TeneBU30pOB € TUIOCKUM SKPaHOM COCTaBJSIET B cpeqHeM 35 % ux o0Iero BBIMYCKa.
[Nonp3ysice HepaBeHCTBOM YeObllieBa, OLIEHUTh BEPOATHOCTH TOro, 4To B maptud u3 500
TEJIEBU30POB JI0JIs TEJIEBU30POB C IUNIOCKUM YKPAHOM OTKJIOHSETCS OT CpefHel He Ooree ueM Ha
0,05.

22.

[Tpu KOHTPONBHOI MPOBEPKE M3rOTABIMBAEMBIX TPUOOPOB OBIJIO YCTAHOBIIEHO, YTO B CPETHEM
10 mr. 3 100 oka3piBaeTcs ¢ TeMH WU UHBIMU Jiehekrtamu. OLEHUTh BEPOSTHOCTh TOTO, YTO
noist ipubopoB ¢ gedexkramu cpenu 300 M3rOTOBICHHBIX OYJET MO aOCOMIOTHOW BEIMYMHE
OTJINYATHCS] OT MATEMATHUECKOTO O’KUIaHUs 3TOU foiu He Ooree ueM Ha 0,05.

23.

ABTOoMaTH4ecKas JIMHUS BIITyCcKaeT ¢ BepossTHOCTHIO 0,8 feTansb Beiciiero kayectsa. [loip3ysacek
HepaBeHCTBOM UeObllieBa, OLIEHUTh BEPOSTHOCTH TOrO, 4TO B maptuu u3 1000 nerasei moms
MTOBBIIIIEHHBIX IO KaYECTBY OTKJIOHSIETCS OT cpenHelt He 6onee yem Ha (,04.

24,

Mo mamubpmM OTK Opax mpu BeImycke neranei cocraBiseT 2 %. llomp3ysack HepaBeHCTBOM
UeOnpImeBa, OIEHUTHh BEPOATHOCTh TOr0, YTO Ipu mpocMotpe maptuu u3 4000 geraneit Oyzmer
YCTaHOBJICHO OTKJIOHEHHE OT cpeaHeit qonm Opaka menee 0,007.

25.

st ompenerneHusT KauecTBa IMPOM3BOAMMON 3aBOIOM MPOAYKIMH OToOpano Hayran 2000
m3nenuid. Cpemu Hux okasanoch 100 ¢ medexramu. Yactora HM3roTOBNIECHHS OpaKOBaHHBIX
W3JIeTIMiA TIPUHATA 33 MPUOJIMKEHHOE 3HAYCHHWE BEPOSTHOCTH HW3TOTOBJICHUS OpPaKOBaHHOTO
nznenust. OnpenenuThb, ¢ KaKOi BEpOSITHOCTBIO MOXKHO TapaHTHPOBATh, YTO JIOMYIICHHAS TIPU
ATOM abCOIIOTHAS TIOTPENTHOCTE He OyaeT npeBbimaTh 0,02,

26.

CKOJTBKO CTIeMyeT MPOBEPUTD JICTAJICH, 9TOOBI ¢ BEpOSTHOCTHIO, HE MeHbIeH 0,9, MOKHO OBIIO
YTBEPIKAATh, YTO A0CONIOTHAS BETMYMHA OTKJIOHEHHUS YaCTOTA TOHBIX JETaJICH OT BEPOSATHOCTH
netanu ObITh TonmHOM, paBHOH 0,85, He mpesbicuT 0,017

27.

BeposTHOCTh TIOMamaHus B MUINCHb Npu ofgHOM BeIcTpene paBHa 0,3. CKOIBKO HYKHO
TIPOU3BECTH BBICTPETIOB, YTOOBI C BEPOATHOCTHIO (0,96 OTKIIOHEHWE YacTOTHI IIOMANAHUS B
MHUIIEHb OT BEPOSTHOCTH He mpeBbiimano = 0,027

28.

OmnpenenuTh HEOOXOJMMOE YHUCIO OMBITOB, KOTOPhIC HY)KHO MPOBECTH, YTOOBI OTKIOHEHUE
YaCTOTHI MOSBJICHHUS COOBITUS A OT BEPOSTHOCTH €r0 IOSBJICHHS B OTACIBHOM OIBITE, PABHOMH
0,7, me mpes3onuro no adcomotHo# Benmmunae 0,04 ¢ BepositHOCTHIO 0,95.

29.

BeposTHOCTh M3rOTOBIIEHHS HeCTaHAapTHON pamnonamibl paBHa 0,06, Kakoe HamMeHbIee
YHCIIO PaIHOIaMII CIIEIYET 0TOOPaTh, YTOOBI C BEpOSTHOCTHIO 0,8 MOXXHO OBLITO YTBEPXKAATh, 4TO
OISl HECTAaHIAPTHBIX paguoiamm OyneT OTJIMYaThCS OT BEPOSTHOCTH H3TOTOBIIEHUS
HECTaHJIAPTHOM JIaMIIBI IO a0COMIOTHOM BennurHe He Oonee uem Ha 0,017

30.

BepostHocTh mpuema Hekotoporo curHana paBHa 0,8. Mcmonp3ys HepaBeHcTBO UeOblmieBa,
OIPENENNTh, KAKOBO JOJKHO OBITH OOLIEe YHCIIO HPUHSTHIX CUTHAJIOB, YTOOBI YAaCTOTa MIpHUeMa
ATOTO CHWTHAala OTJIHYajach OT BEPOSTHOCTH ero mpuema He Oonee wem Ha &= 0,02 ¢
HanexHoctero ¥ = 0,95.

31.

[IpoBoautcst 400 HE3aBUCUMBIX HCIIBITAHUN. B KakIOM HMCIBITAHUHM COOBITHE A TIOSBISETCS C
BepositHOCcThIO 0,36, Kakoe MakcHMMalbHO BO3MOXKHOE OTKJIIOHEHHE YaCTOTHl ITOSIBICHHS
coObITus 4 0T 0,36 MOXXHO 0XKHIATH C BeposTHOCTHIO (0,967

32.

CpenHee KBaJpaTHMYHOE OTKIOHEHWE ciydaiHoM BenuuuHbl X paBHO 0,03. Mcnonesys

HepaBeHCTBO UeObIlIeBa, OLIEHUTh BEPOSATHOCTh TOrO, YTO |X -M[X ]| <0,5.

33.

Hano P(|X -M[Xx ]| <& ) 20,6 u D[X]= 0,064. Vcrnons3ys HepaBeHcTBO YeObllIeBa, OLEHUTD

£ CHH3Y.




34.

Hano P(|X -M [X]| > 8) <0,9 u D[X]= 0,081. HUcronb3yst HepaBeHCTBO YeObilieBa OLCHUTH

£ CHH3Y.

35.

3aKoH pacnpenelieHus AUCKPETHOM CIydyaliHOW BETMYUHBI 33]]aH TaOIuIIeH

X 1 2 3 4 5
P 0,38 0,26 0,2 0,14 0,02

OLIeHHTH ¢ TIOMOILIBIO HepaBeHCTBa UeObllieBa BEPOSTHOCTD TOTO, YTO |X -M [X ]| <2.

36.

JuckperHas ciydaiiHas BEJIMUMHA 3a]laHA 3aKOHOM PaCIIpeEIeHMs
X 0,1 0,3 0,5
P 0,3 0,2 0,5

OLEHUTH C OMOLILIO HEpaBeHCTBA YeObIleBa BEPOITHOCTD TOT0, YTO |X -M[X ]| <0,2.

37.

3aKoH pacrpeaesieH!s TMCKPETHOM Cly4JailHON BEIMYMHBI 3a1aH TaOIuiei
X 1 2 3 4 5
P 0,1 0,19 0,35 0,24 0,12

OLIEHHTH ¢ TIOMOLIBIO HepaBeHCTBA UeObleBa BEPOSITHOCTD TOTO, YTO |X -M [X ]| <1.

38.

JuckperHas ciydaiiHas BEIMUMHA 3a]laHA 3aKOHOM pacIpelelneH s
X 0,3 0,6 0,8
P 0,35 0,4 0,25

Hcnonb3ys HepaBeHCTBO UeObIIeBa, OLEHUTh BEPOSATHOCTh TOTO, YTO |X -M[Xx ]| <15.

39.

3aKoH pacnpene/ieHus AMCKPETHOHN ClydaiHOW BETMUMHBI 3aaH TaOIuIeh

X 1 2 3 4

P 0,1 0,24 0,36 0,3

OLEeHHTH ¢ OMOIIBIO HepaBeHCTBa YeOblleBa BEPOSITHOCT TOT0, 4TO |X -M[Xx ]| >1.

40.

JuckperHas ciydaifHas BeJTMYMHA 3a7jaHa 3aKOHOM pacIipeeseHus

X -1 0 2 4
P 0,2 0,4 0,3 0,1

HUcnonesys HepaBeHcTBO YeOblieBa, OLIEHUTh BEPOSITHOCT TOTO, YTO |X -M [X ]| >2,

3amaua 13

HOCTpOﬁTC IMOJIMT'OH CJICAYIOLICTO PACIIPCACIICHU:

xi|l+a+b |3+a+b |[5+a+b |7+a+b |9+a+b
ni|10+a+b|15+a+b|30+a+b|33+a+b|12+a+b
3agaua 14

HOCTpOfITC TUCTOTpaMMYy CIICAYIOIICTO PACTIPCACIICHUA:

YacTu4HbINA UHTEPBAI
IUTMHOM h

CyMMa 4acToT BapHaHT
YaCTUYHOTO MHTEpBaa N




2+a+b —5+a+b 9+a+b

5+a+b —8+a+b 10+a+b

8+a+b —11l+a+b 25+a+bhb

1l1+a+b—14+a+b 6+a+b
3agaua 15

Br16opouHasi COBOKYITHOCTG 3aJiaHa TaOIHIIeH pacrpeaecHus

Xi |4+a+Db 7+a+b 10+a+b |15+a+b
ni|10+a+b |15+a+b |20+a+b |[5+a+b

Haiitu BeIOOpOUHBIE CPENHIO X, , AMCTIepcHi0 D,, cpeiHee KBaJIpaTUYECKOe OTKIOHEHUE o,
WCTIPABJICHHYIO JUCIIEPCHIO S” M MCIIPABJIEHHOE CPENHEE KBAAPATHUECKOE OTKIOHEHHE S.

3amaua 16

. G b
[lyctp aucnepcus HOpMaabHO PacHpEeIEHHON ciydallHOM BeTMYMHBI X paBHA P Ilo
a-+

BbIOOpKE o00beMa n=25a+7b HaiineHa BbIOOpouHasi cpeaHsas X, =35a+14b. Haiitu
TOBEPHUTEIBHBI HWHTEpBAJI JUIS HEM3BECTHOTO MAaTEMaTHYECKOTO OXHIAHHUS &, €CIH
JIOBEpUTENIbHAS BEPOSTHOCTh JOJKHA ObITh paBHa (,95.

3apgava 17

BeposiTHOCTR TOTO, 4TO HayAayy BBHIOpAaHHOE M3 TEKCTa XYIOXKECTBEHHOTO MPOU3BEICHUS
CJIOBO SIBJIICTCS MMEHEM TpuiiaraTenbHbiM, paBHa 0,15. BeiOupaercss mpou3BOIBHBIA OTPHIBOK
XYyJI0’)KECTBEHHOTO MPOU3BEIACHUS U3 512(a+b) cioB. HaliTh Takoe IOJ0KUTEILHOE YUCIIO & ,
9TO0OBI ¢ BepoATHOCTBIO 0,99 abconroTHAs BeIMYMHA OTKJIOHEHHS OTHOCHTEIBHON YacTOTHI
MOSIBJICHHSI IMEHU MPUJIAraTeIbHOTO OT €€ BEPOATHOCTU HE MPEBBICUIIA & .

3amaua 18

UrpansHast kocth noxbpacsiBaercss 100a+10(b+1) pa3. KakoBa BeposSTHOCTb TOro, 4TO

OTHOCHTEJNIbHAsI YacTOTa TOSBJICHHS IATH OYKOB HAa BEPXHEH TI'paHH KOCTH OTKJIIOHUTCS OT
BEPOSTHOCTH MOSBJICHHUS 3TOTO COOBITHSI B OJTHOM UCIIBITAHUH 110 a0COTIOTHOM BeJIMUMHE HE Ooj1ee
gem Ha 0,037

3agaua 19
[Mpu3nak X pacrpenelieH B TEHEPaIbHOH COBOKYIMHOCTH HOPMAdbHO C H3BECTHBIM
2(a+h) y y
o= m HaiiTi mo 1aHHBIM BBIOOPKH JOBEPUTEIIBHBIN MHTEPBAJ JIII MAaTEMaTHYSCKOTO
a+b+

— a+b
0’KMJIaHUS @ ¢ HaJexKHOCThIo ¥ =0,99, ecniu n=4a+3b, X, =6 +T'

3amaua 20
[Io paHHBIM BBIOOpKH OO0BeMa N= 5(a + b) U3 TeHepalbHOW COBOKYIMHOCTH HaWJEHO
a+b
HCIIPABIICHHOE CpeIHee KBaJApaTHUecKoe OTKIOHeHHe S =1+ 0 HOPMAJIBHO PacCIpeeICHHOTO

KOJIMYECTBEHHOTO NpH3HaKa. HallTu nOBepUTENbHBIM MHTEpBaJ, MOKPBHIBAIOLIUN T'€HEpaIbHOE
CpellHee KBaJpaTUUeCKOe OTKIIOHEHUE o € HaJlexHOCThIO (0,95.



3agaua 21

Ucnonw3ys kputepuit [lupcona, npu yposHe 3naunmoctu 0,05 mpoBeputhb, coriiacyercs Ju
TUIIOTE3a O HOPMAJIBHOM pPaCIpPENEICHUN TIE€HEPAIBHONM COBOKYIMHOCTH X C 3MIIHMPUYECKUM
pacnpezieieHreM BhIOOpKH 00beMa n=120+5(a+ b) :

x |5+a+b |[8+a+b |1ll+a+b |14+a+Db|17+a+Db

n |15+a+b|26+a+b|25+a+b|30+a+b|24+a+b

3agaua 22

KuneTtnky pasnoskeHusi TUMETHJIOBOTO 3(Hpa M3ydald MO W3MEPEHUIO OOINEro JaBJICHHUS
cucremsl ipu 504 °C:

t, cex 0 390+a+b|665+a+b|1195+a+
b

Po6u, 312 | 408 +a+b |468+a+b |562+a+Db

MM.PT.CT.

[Mpenmnonaras, uro oOmiee nanexue B cucreme (Y) 3aBHCHT JIMHEHHO OT BpeMeHH (X), HaWTH
napaMeTpsl a u b B hopmynie y=ax+b 1mo MeToly HAaMMEHBIIHX KBaJIPATOB.

Ipumeuanne. B nociennux gecsaru 3agadax 10a + b — HoMep, COOTBETCTBYIONINIA CTYICHTY
B _TIpPYNIOBOM chucke. Bce uncioBble 3HAa4YeHMs, BCTPEYAIOIIMECS NPU PEIIECHUM 3a1a4 WU HE
BBIpKAIOIIMECs KOHEYHOM ECITUYHOMN JIpOoObI0, CIIEAYET OKPYTIATH JIO ThICAYHBIX.

Kpurtepun ouenku:

Kpurepun O1ieHKa, YypOBEHb
PaGoTa BbITOTHEHA MTOTHOCTHIO; B JIOTHUECKUX PACCYKICHHUSAX U | «OTIHYHO,
000CHOBAaHMHU PEIICHUS HET MPOOETIOB M OMIMOOK; B PEIICHUHU HET | TMOBHIICHHBIA YPOBEHB
MaTeMaTUYECKUX OMMOOK (BO3MOYKHA OJTHA HETOYHOCTh, OTINCKA,
KOTOpasi He SIBIISICTCS CIICICTBHEM HE3HAHUS WJIM HETIOHUMAaHUS
y4eOHOTO MaTepuania).
PaGora BEIMONHEHA TIOJHOCThIO, HO OOOCHOBAHHS IIATOB | «XOPOIIO», IOPOTOBBIH
pelieHusl  HEIOCTaTOYHBbl  (€CIM  YMEHHE  OOOCHOBBHIBATH | YPOBCHb
paccyKJeHHs HE SBISUIOCH CHEIUAIBHBIM 00BEKTOM MTPOBEPKH);
JOMYIICHBI OJHAa OINMOKAa WM eCTh JBa-TpU Hemouéra B
BBIKJIaJIKaX, PUCYHKAX, YePTEkKax MU rpaduKax (€CiIu 3TH BHJIbI
paboT HE SABJSUIMCH CIIEIIUAIBHBIM 0OBEKTOM IPOBEPKH ).
Homymieno OoJiee oaHOW OmMKMOKA WM 0oJiee JBYX-TPEX | «YAOBJICTBOPUTEILHOY,
HEJIOYETOB B BBIKJIAJIKAX, YEPTE)KAX WU TpauKax, HO CTYIACHT | IOPOTOBBIH YPOBCHb
o0nanaer 00s3aTeIbHBIMA YMEHHSIMH T10 TTPOBEPSIEMOM TEME.
JlomyIeHbI CYIIECTBEHHBIC ONIMOKH, MOKA3aBIIUE, YTO CTYACHT | «HEYIOBJICTBOPUTEIHHOY,
He oOnamaer 0O0s3aTeIbHBIMA YMEHHUSMHU II0 JAHHOH TeMe B | yPOBEHb HE
MIOJIHOW Mepe. chopMUpOBaH




BOHPOCLI K KOJUIOKBUYMaM

Bonpocs! kotokBuyma Nel

1. Tpexmeproe mpoctpanctBo R®. Bekropsl. JIuHe#HbIE onepanuy Haj BEKTOPAMH.
JInHeitHO-He3aBUCHMBIE CUCTEMBI BEKTOPOB. basuc.

2. CxanspHoe mpousseziene B R® u ero cpoiictpa. J{uHa BekTOpa. YTOI MEXIy ABYMs
BekTopamu. OproroHanbHbIN 0a3uc. PasnoxxeHne BekTopa mo 6asucy.

3. Omnpenenuteny BTOPOTO H TPEThErO TOPSAKOB, WX CBOHCTBa. AJreOpanveckue
JOTIOJIHEHUSI U MUHOPBL. Onpenenurenu N-ro nopsaka.

4. BektopHOe Ipou3BeIeHUE U €ro cBoiicTBa. CMelIaHHOE NTPOU3BEACHNUE.

5. Cuctemsl ABYX U TPEX JUHEHHBIX YpaBHEHUH C IBYMS U TpeMs HeusBecTHhIMU. [IpaBuiio
Kpamepa. CucreMbl M TUHEHHBIX YPaBHEHUN ¢ N HEU3BECTHBIMMU.

6. Matpuupbl. JlelicTBus HaJ MaTpulamMu, oopaTHas MaTpuia. MatpuuHas 3al1Ch CUCTEMBI
JIMHEWHBIX YPAaBHEHUH U €€ PEIICHHUs.

Bonpocs! komokBuyma Ne2

1. YpasHenue miockocts B R® (BekTopHas 1 KOOpAMHATHAS (HOPMBI). YpaBHEHHE IPIMOii B
R? i R3(BexTopHast 1 KOOpMHATHAS (OPMBEI).

2. OOmee ypaBHEHHE KpPUBBIX BTOpOTO Topsiaka. KaHoHudeckue QOpMBI ypaBHEHHIA
AJUIMTICa, TUTIEPOOBI U Tapabonsl. ['eoMeTpruueckne CBOWCTBA JJUIHMIICA, TUTIEPOOIBI U
mapadoJIbI.

3. TomepxHoctn BTOporo mopsaka. Kanonwmueckue (opmer ypaBHeHuil. MccienoBanue
MOBEPXHOCTEN BTOPOTO MOPSAKA METOJOM CEUEHUH.

4. KommekcHpie umcna. Mx wu3o00paxkeHne Ha TUIOCKOCTH. MOIyiab H  apryMeHT
KOMIIJIEKCHOTO 4Hclia. AnreOpanyeckasi, TPUTOHOMETpUYeckasl U noka3aTresnbHasi (hopMbl
KOMILIEKCHOTO ynciaa. Onepanuu HaJl KOMIUIEKCHBIMU unciiamu. @opmyna Myaspa.

5. MmuorouneH B komiuiekcHo# obactu. Teopema be3y.

6. Kopuu mHorowiena. OcHOBHas Teopema aynreOpsl. PaznoskeHrne MHOTOUJIeHA C
JNeUCTBUTENBHBIMU KOA((UIIMEHTAMU HAa TUHEHHbIE U KBAJAPATUYHbIE MHOKHUTEIH.

Bonpocel kosutokByma Ne3

1. MHO»XecTBO BellleCTBEHHBIX uncel. YncnoBble nocienoBarenbHocTu. [Ipenen. Bepxuue
W HWKHUE mpenensl MHoXecTB. CyIIecTBOBaHHME IIpejelia MOHOTOHHOW OTrpaHHMYCHHOMN
nocienoBarenbHocTH. Yncno e. Hatypanbnsie norapudmel. [Ipenen ¢ynkuuu B Touke. [Ipenen
¢byakuu B 6eckoHeuHocTu. CBoicTBa (YHKITUH, UMCIOIIHUX TTPEIed.

2. HenpepbiBHOCTH GyHKITMK. HenmpephIBHOCTh OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.

3. beckoHneyHo Maibie (YHKIIMU U UX CBOMCTBA.

4. beckoHeyHo Oombine (GYHKIMHU U UX CBOMCTBA. CBS3b MEXy OECKOHEYHO OOJBIIMMHU
GyHKIUSAME 1 OECKOHEYHO MaJIbIMU.

5. CpaBHeHHE OCCKOHEYHO MajblX. OKBHBAJICHTHBIC OECKOHEYHO Mauble. MXx
WCIIOJIb30BAaHUE MPH BBIYUCICHUH TTPECIIOB.

6. CBoiicTBa HEMpPepBIBHBIX B TOuke (hyHKIMI. HempepbIBHOCTh CyMMBbI, IPOU3BEACHUS U
yactHoro. [Ipenen u HenpepbhIBHOCTH CIOKHON (PYHKIIUU.

7. OgnoctoponHue npeaensl. OMHOCTOPOHHSS HEMPEPHIBHOCTh. TOYKM pa3pbiBa (HyHKIIMH
U UX KIaccupuKaIus.

8. CpoiictBa (yHKIUI, HEMPEPHIBHBIX HA OTPE3KE: OTPAaHMYEHHOCTh, CYIIECTBOBAHUE
HauOOJBIIIETO U HAUMEHBIIIETO 3HAYEHUH, CYIIIECTBOBAHUE MMPOMEKYTOUHBIX 3HAUCHUH.

Bonpocs! komokBuyma Ned
1. IIpousBoaHas (yHKLUUHU, €€ TEOMETPUUYECKHM M MexXaHudyeckuil cmbicia. IlpousBoaHas
CYMMBI, IPOU3BEIECHUS U YaCTHOTO (0030p TEOpPEM LIKOJIBHOTO Kypca).



2. IlpousBoanas cnoxHoi QyHkiuu. IIpousBognas oOparnoii ¢yHkumu. [IpousBonHbie
oOpaTHBIX TPUTOHOMETpUYECKUX (yHKIMHA. DYHKIUHM, 3aJaHHBIE MAapPaMETPUUYECKH, U HX
middepenunpoBanue.

3. l'unepOonmueckue GpyHKIMH, UX CBOMCTBA U rpaduku. [Ipon3BogHbIEC THIEPOOTMYECKIX
GbyHKIUH.

4. Mubdepenmupyemocts ¢ynakuuu. Juddepenmman pyakmun. Csa3p muddepermnmana ¢
npou3BoaHoi.  ['eomerpuueckuii  cmbicn  muddepennmana.  JAuddepenmman  cymmsl,
MIPOU3BEACHUS U 9acTHOTO. MIHBapuaHTHOCTE (hopMbl muddepeHmnana.

5. IIpousBoansie U auddepenuansl Bpicumx nopsaxos. @opmyna JleliOHuna.

6. YcnoBusi Bo3pactaHuss M yObIBaHMsS (yHKuuMu. Touku skcrpemyma. HeoOxomumbie
ychoBHsl 3KcTpemyma. JlocTaTouHble NPU3HAKK CYIIECTBOBaHHA OKcTpemMyMma. OTbICKaHHE
HanOOJIBIIETO U HANMEHBIIETO 3HAYCHHUI HETPEPHIBHON HA OTPe3Ke (PYHKITHH.

7. UccnenoBanue (yHKIIMH HA SKCTPEMYM C TIOMOIIBIO TIPOU3BOIHBIX BBICHIETO TTOPSIIKA.
HccnenoBanue QpyHKIMI Ha BBIMYKIOCTh M BOTHYTOCTb. Touka nepernda. ACUMIITOTHI KPUBBIX.
OO611as cxeMa nocTpoeHust rpapuKkoB QPyHKIUH.

Bomnpocs! ko1okBHyMa NeS

1. TlepBooOpa3nasi. HeomnpeneneHHblld WHTErpajg, €ro CBOWCTBAa. TabnHiia OCHOBHBIX
¢dbopmyn unTerpupoBanus. HemocpencTBeHHOM HHTETPUPOBAHUE M0 YACTAM U TIOJICTAHOBKOM.

2. NnTerpupoBanue panyoHadbHbIX (YHKIMI IMyTeM pas3iiokKeHUs Ha mpocTeiline apoou.
WuTerpupoBanne BbIpaXeHH, COJIEpKallNX TpUroHOMeTpruyeckue QpyHkunu. MaTerpupoBanue
HEKOTOPBIX UppAlMOHATIbHBIX BbIpaskeHUH. Vcrionb30BaHue TabauIl HUHTETPaIoB.

3. 3agaun, NpUBOASAIINE K TOHATHIO ONPEIEIEHHBIX HHTErpasioB. OnpeeeH b HHTErpall
KaK Mpezen HHTerpaibHbIX cyMM. OCHOBHBIE CBOICTBA ONIPEICIIEHHOTO HHTErpaa.

4. Ilpon3BoaHass MHTETpaIa 1Mo Bepxuemy npeaeny. ®opmyna Herotona — JleliOnuna.

5. Beruucnenue onpenesieHHOro HHTErpajia: MHTErPUPOBAHUE MO YACTSAM M MOJCTAHOBKO M.
[IpubnmkeHHOe BBIYUCIEHHE OIPEAEICHHOrO UHTerpana: (opMynbl MPSAMOYTOJIbHUKOB,
Tpanenuii 1 CUMIICOHA.

6. [IpunoxeHne UHTErpajIoB K BEIYUCICHUIO IUIOMAAeH TUIOCKUX (PUTYD, [UTUH AYT KPUBBIX,
00BEMOB Tell U IJIOIIaJIe MoBepXHOCTeH BpalieHus. Ou3nueckue NpuaokKeHUs ONpeaeIeHHOTO
MHTETpaa.

7. HecobcTBeHHBIE MHTETpalibl ¢ OECKOHEUHBIMHU MpeienaMu. HecoOcTBEeHHbBIE MHTETrPaJIbl OT
HEOTrpaHUYEHHBIX (YHKLUUNA, OCHOBHBIE CBOICTBa. AOCONIOTHAsE U YCJIOBHas CXOJUMOCTH.
[Ipu3Haku cx0auMOCTH.

Bonpocel kossiokBuymMa Ne6
1. ®dynkuum HECKOJIbKHX TmepeMeHHbIX. OOmacte ompenenenus. llpenen ¢dyHKIuM.
HenpepsiBHOCTS.

2. UYactaeie mnpousBojubie. [lomueiii guddepeHnnan u ero CBA3b C YaCTHBIMHU
npou3BoiHbIMH. MHBapuaHTHOCTH (hopMbl noTHOTO nuddepennuana. KacatenbHas miockocTs U
HOpPMaJib K TOBEpXHOCTH. ['eoMeTprueckuii cMbica noiaHoro nuddepeniuana.

3. YacTHbIe TPOM3BOIHBIC U TIOJHBIE AU(PPEPEHIIUANBI BBICIIUX MOPSIKOB.

4. DOxctpemymbl (QYHKIIMM HECKOJIBKUX MepeMeHHbIX. HeoOxomumoe —ycioBue.
JloctaTounble ycnoBusi. AOCOJIIOTHBIN 3KCTPEMYM.

Bonpoce! kostokBuyma Ne7
1. Yucnossle psiapl. CxonumocTh U cymMma psfga. HeoOxoanmoe yciioBue CXOIUMOCTH.
JlencTBUs C psAlaMu.
2. Panpl ¢ 0NOKUTENBHBIMU WieHaMU. [Ipu3Haku cX0MMOCTH.
3. 3HakomnepeMeHHbIe psi/ibl. AOCOTIOTHAS U YCIOBHAsI CXOJIUMOCTH. 3HAKOUEPEIYyIOIIHUecs
paabl. [Ipusnak JleitOnuma.
4. Crenensnsle psjapl. Teopema AGens. Panuyc cxonumoctu. CBOWCTBA CTENEHHBIX PSAIOB.



5. Paznoxenne GpyHkimu B creniennsie psaabl. Psaa Teitnopa. [IpuMeneHne cTeneHHbIX psiioB
K MPUOJINKEHHBIM BBIYUCIICHHSIM.

Bonpocs! kotokBuyma Ne8
1. @wusnueckue 3amaud, NOpUBOAIKE K  JUpEpeHINaTbHBIM — YPaBHEHUSM.
Huddepenunanpabie ypaBHEHUs MepBoro mopsijaka. 3amada Komu. Teopema cymiecTBOBaHUS U
eIMHCTBEHHOCTH pemenus 3anaun Komm. [Torsatre 06 0CHOBHBIX penieHusx auphepeHnanTbHbIX
ypaBHeHUH. OCHOBHBIE KJIaCChl YPaBHEHUM, HHTETPUPYEMBIX B KBaJpaTypax.
2. uddepeHnnanbHbie ypaBHEHHS BBICIIUX MOPSAIKOB. 3amada Komm. YpaBHeHwus,
JOTTYCKAIOLIUE MTOHMUKEHHUE MOPSIJIKA.
3. Jluneiinble nuddepeHnranbHble YpaBHEHUsI, OAHOPOIHbIE U HEOAHOpOAHbIe. [loHsTHE
oOmrero pemenus. Meton Jlarpanka Bapuaiy IpOU3BOIBHBIX MOCTOSTHHBIX.
4. Jluneitnele udQepeHunaIbHble YPaBHEHHUS C IOCTOSIHHBIMH KO3(PQHUIIMEHTaMU.
VYpaBHEHHs C IPAaBOM YaCThIO CIIEUAIBLHOTO BUJA.
5. 3agava Komm st HOopMmanbHOUM cucteMbl TuddepeHunanbHeIX ypaBHeHUI. Teopema
CYLIECTBOBAHUS U €IUHCTBEHHOCTH perieHus 3aaaun Komn.
6. Meroa uckitoueHUs. BEeKTOpHO-MaTpUYHAS 3alch HOPMalbHOW crucTeMbl. CTpyKTypa
00111eTO pereHusl.
7. HopmanbHble cucTeMbl JUHEHHBIX IU(pdepeHIHaTbHbIX YpPaBHEHHH € TOCTOSHHBIMU
ko3¢ dumeHTamMu.
8. Pemenne B ciy4ae mpoCThIX KOPHEH XapaKTepUCTHUECKOTO YPaBHEHHSI.

Bonpocsl kosstokBuyma Ne9
1. Kakoe coObITHE Ha3bIBACTCS CIyYalHBIM, TOCTOBEPHBIM M HEBO3MOKHBIM ?
2. Kak ompenenstorcs cymMmMa W TPOU3BEACHHE  COOBITHI, MPOTHBOIOJIOXKHOE COOBITHE?
3. Kak ompenensieTcst oTHOCUTENbHAs YACTOTA COOBITHS U B UEM €€ OTJIIMYKE OT BEPOSITHOCTU?
4. ChopmynupoBaTh KIACCHYECKOE OTPEICTICHUE BEPOSITHOCTH.
5. ChopmynupoBaTh aKCHOMATHYECKOE OTIPEICTICHIE BEPOSITHOCTH.
6. ChopmynupoBaTh reOMETPUICCKOE ONIPECIICHUE BEPOSATHOCTH.
7. B uem 3akioyaeTcs COBMECTHOCTh U HECOBMECTHOCTh COOBITHI?
8. 3anucarb GopMyny ISl BBIYUCIECHUS CYMMBI BEPOSTHOCTEN MPOTHUBOIOIO0KHBIX COOBITHA.
9. 3anucate ¢dopMyny A7 BBIYUCICHUS BEPOSATHOCTH CYMMBI JBYX COOBITHIl, €ClIH OHH
HECOBMECTHBI, COBMECTHBI.
10. B gem 3akiirouaeTcsi 3aBUCUMOCTD U HE3aBUCUMOCTD COOBITHI, U KaK OMPEesieTcsl yCIoBHAas
3a-BUCUMOCTB?
11. 3anucate ¢GopmMynay Ui BBIYUCICHHS BEPOSTHOCTU IPOU3BENEHUS COOBITHIA, €CIU OHU
HE3aBHCHMBI, 3aBUCUMBIL.
12. 3anucats Gpopmyny mnosHO BeposiTHOCTH U baiieca.
13. 3anucats popmyny bepHymu, U pu KakUX YCIOBUSIX CIpaBeiuBa 3Ta hopmyIa.
14. Tlpu xakux yCIOBHIX UCHOIB3YIOT Gopmyny [lyaccona?
15. Ilpu kakux yCIOBHSIX UCHOJB3YIOT JIOKaIbHYIO (popmyiny MyaBpa-Jlamnaca?
16. Kak onpeznensiercs npocTeimuii, crannoHapHslii (ITyaccoHoBCckuil) mOTOK cOOBITHIT?

Bonpocsl kotokBuyma NelQ
1. Kaxk omnpenenstorcs ¥ 3a/1at0TCsl JUCKPETHBIE M HENPEPhIBHBIE CIIydaliHble BETMYUHbI?
2. Kak ompenensiercs M KakuMHU CBOMcTBaMu oOnajaeT (QyHKIMS paclpeleseHus ciydailHon
BEJINYMHBI?
3. Kak omnpenensercst 1 KakuMH CBOMCTBaMHU 00J1a/1a€T IIIOTHOCTh BEPOSTHOCTEH HEMpepbIBHOM
CIIy4aiiHOM BEIUYNHBI?
4. Kak BBOJATCS M YTO ONPEACISAIOT YUCIOBBIE XapaKTEPUCTHKU - MaTeMaTHYECKOe OXKHUJaHUe,
JHCIIEPCHUS U CPEIHEKBAPATUYHOE OTKJIIOHEHHE VIl HENIPEPBIBHOM CITy4aliHOM BEJIMYMHBI?



5. [latb ompeneneHne YHUCIOBBIX XapaKTEPUCTUK- MAaTEMAaTUYECKOE OKMJAHUE, NUCIEPCUs U
CpeIHE-KBaApaTUYHOE OTKIIOHEHHE [yl JUCKPETHOMN CIIydaliHOM BEJIMYUHbI?

6. Kakumm cBoiicTBaMu 007a7alOT MaTeMAaTUYECKOE OXXUAAHUE, JUCHEPCHs 51
CPEIHEKBAPAaTUIHOE OTKJIOHEHHUE?

7. Kak onpenenstorcss HauanbHbIE U LIEHTPAJIbHBIE MOMEHTBI CIIy4aliHOM BEJIMYMHbI?

8. UTo Ha3pIBAaETCS ACUMMETPHEH U SKCIECCOM CITyYaliHOH BETMUMHBI?

9. Kak ompenensieTrcs OWHOMHAJIBHOE pacrpefesieHHe W YeMy paBHBl €ro  YHCJIOBBIC
XapaKTEPUCTUKU?

10. Kak ompenensercss IyacCOHOBCKOE pacIpelesieHHe W YeMy paBHBI €ro YHUCIOBBIE
XapaKTEPUCTUKU?

11. Kak omnpenensercs paBHOMEPHOE pacHpelesieHHe M YeMy paBHbl €ro YHUCIIOBBIE
XapaKTEPUCTUKU?

12. Kak ompenenseTcss TIOKa3aTENbHOE paclpefelieHHe W YeMy pPaBHBI €ro YHCIIOBBIE
XapaKTEPUCTUKU?

13. Kak ompenenseTcss HOpPMallbHOE paclpelesieHHe ¥ 4YeMy paBHBl €ro  YHCIIOBBIE
XapaKTEPUCTUKH?

14. Kako#i BEpOSTHOCTHBIM CMBICII UMEIOT IapaMeTpbl HOPpMaJIbHOTO pactpenenenus? Kak oHu
BIIUSIIOT HA Tpa UK MIIOTHOCTU BEPOSITHOCTEH?

15. Kax omnpenensercs (QyHKIHUS paclpeleieHuss HOPMalbHO pacHpelesIieHHON ciiydaitHo
BenuuuHbl? Kak ompenensiercss (QyHKUus pacrpeneieHuss HOPMHPOBAHHOW HOpPMalbHOMN
CIIy4aiHOU BEJWYHHBI?

16. Kax ompenenuTs BEpPOSTHOCTh TOMAJaHHWSI HOPMAIBHO PACHpPENEICHHON CirydaitHO
BEJIMYMHBI B 3aJaHHBIA WHTEPBAJ, UCIOJB3ysS TaOnuIly 3HaueHuid Qynkumm Jlammaca? B uem
3aKITFOYAETCs MPaBWIo "Tpex curm'"?

17. ChopmynupoBats Teopembl UeObImieBa u JIsmyHoBa U CIEACTBUS U3 HUX?

18. TlonsTue ciydaitHoro npornecca. [{lens Mapkoga.

19. Xapakrepuctuku 1ernei Mapkosa.

Bonpocsl kosutokBuyma Nell
1. Jlatb ompeneneHus TeHEPATbHOW COBOKYITHOCTH, BBIOOPKM, BapHAalMOHHOTO pANa,
CTaTHCTHYECKON COBOKYITHOCTH.
2. I'padmueckoe npeacTaBieHHe CTATUCTUIECKOTO Psijla M CTATUCTUYECKONW COBOKYITHOCTH.
3. JlaTb onpeneneHne SMIUPHYEcKOi PyHKIUH pacipeaeneHus.
4. Kakue OlleHKH Ha3bIBAIOTCS TOYCYHBIMU, HHTEPBAIHLHBIMU
5. IlepeunciauTh CBOMCTBA TOYSYHBIX OLICHOK.
6. CyTp MeTOZa TPOM3BEACHUI sl HAXOKACHUS TOYESYHBIX OI[CHOK U BBIOOPOYHBIX MOMEHTOB.
7. JloBepuTenbHBIC WHTEPBAJbBI U OLEHKH MAaTEMAaTHYECKOTO OKMIAHWS NPH U3BECTHOM U
HEHM3BECTHOM.
8. Kakast 00acTp Ha3bIBaeTCSl KPUTHUYECKOM, IIPABOCTOPOHHEH, JIEBOCTOPOHHEH, IBYCTOPOHHEN?
9. Kakas rumore3a Ha3bIBaeTCs HYJIEBOH, KOHKYPUPYIOIIEH, TPOCTOM, CII0KHON?
10. laTb onpeneneHus OmmoOKaM IEPBOro H BTOPOTO PoJa.
11. Kpurepuii u ero npuMeHeHHE IS IPOBEPKU CTATUCTHYECKUX TUIIOTES.
12. Kpurepuit Kommoroposa u ero npuMeHeHue JUIs IPOBEPKU CTaTHCTHYECKUX THITOTE3.
13. dyHnkunoHanbHast, CTAaTHCTHYECKAs, KOPPEISAILMOHHAS 3aBUCUMOCTH.
14. 3anaun xoppensauuu. [loaHas u HenmoaHAasE KOPPEIALUH.
15. Be16op THIa BeIpaBHUBAIOLIEH JTMHUU.
16. Metoa cpeHHUX, METOJ P00, METOL HAUMEHBIIINX KBAJPaTOB.
17. HaxoxxJieHMe mapamMeTpoB BBIOOPOYHOTO YpaBHEHHs MpsIMOMl JIMHUU PpErpeccuu o
CTPYNIHMPO-BAHHBIM U 110 HE CTPYNIUPOBAHHBIM JAHHBIM.
18. Be16opounslii ko3 duruent koppensuuu. Ero cBoiicTaa.
19. Ouenka napameTpoB 1 omnO0K HaOmoaeHui. [IpoBepka rumnore3sl 00 aA€KBaTHOCTU MOJEIIH
perpeccuu.



20. HenuHeliHast KOPPEIISAIIHS.

Kputepuu onenkn:

Kpurepuu OneHka, ypoBeHb

N3noxeHue NOJYy4EHHBIX 3HAHUW B YCTHOM, NMHCBMEHHOM WIIM «OTJIAYHOY,

rpaduueckoit ¢opme, TOTHOE, B CHUCTEME, B COOTBETCTBHHM C | TIOBBIIICHHBIN YPOBCHb
TpeOOBaHUSIMU YYEOHOU TPOrpPaMMBbI;, JAOMYCKAIOTCS €IUHUYHBIC
HECYIIECTBEHHbIE OIMMOKH, CaMOCTOATEIBHO HCIIPaBJIsieMbIe

CTYIECHTAMH.
N3noxeHne NOJNYyYEHHBIX 3HAHUW B YCTHOM, IUCBMEHHOW H | «XOpPOILIO», IIOPOTOBBIN
rpaduueckoit ¢opme, TOITHOE, B CHUCTEME, B COOTBETCTBHH C YpOBEHB

TpeOOBaHUSMU y4e€OHOW MPOrpaMMBbI; JOMYCKAIOTCS OTIEIbHBIE
HECYIIIECTBEHHBIE OIIMOKH, HWCIpaBIsEMbIE CTYIACHTAMHU TIOCTE
YKa3aHHs MPENOoJIaBaTeNisl Ha HUX.

N3noxeHne mONY4YEHHBIX 3HAHWM HEMOJHOE, OJHAKO O3TO HE | «YIOBIECTBOPUTEIBHOY,
MPENSATCTBYET  YCBOCHHUIO  IMOCIEAYIOIIEr0  IPOrPaMMHOIO IIOPOrOBBIA YPOBEHB
MaTrepuaina; JOMYCKalTCs OTJIENbHbIE CYIECTBEHHBbIE OIINOKH,
HCIIPABIICHHBIE C IOMONIBIO ITPENO1aBATEIs.

N3noxxenne yueGHOro Marepuasna HEMOJHOE, OECCUCTEMHOE, YTO | «HEYIOBIETBOPUTEIHHOY,
MPEMSTCTBYET YCBOEHUIO MOCIHEAyIoUlel ydyeOHol uHpopMmanuy; YPOBEHb HE
CYIIECTBEHHbIE OIIMOKM, HEUCIpaBIISIEMbIE Jak€ C IOMOIIBIO chopmHpoBaH
MIPENoAABATENS




