MMUHOBPHAYKH POCCHUHN

DenepajbHOE TOCYIAPCTBEHHOE OKOKETHOE 00pa30BaTe/ibHOE YUpeKAeHue BbICIIEero
o0pazoBanust «I'opHO-AJTalicKHil rocy1apCcTBeHHbIN YHUBEPCUTET)
(®I'bOY BOTAI'Y, T'AI'Y, I'opHOo-AJuTaliicKMid TOCY1aPCTBEHHbI YHUBEPCHUTET)

MaTteMaTuka

paboyas nmporpaMma JUCHUILIAHBI (MOJTYJIs)

3akperuieHa 3a kadeapoit

VueOHbIi r1aH
04.03.01 Xumus

04.03.01_2023_133.plx

Kkadeapa MaTeMaTUKH, PU3NKH 1 HHPOPMATHKH

XuMHsI OKpYy>Karoliel cpeibl, XUMHUYecKast SKCIIepTH3a U IKOJIOTHYecKasi 0€301MacHOCTh

Kpanuduxarus O0axanaBp

Dopma o0yIeHHS OouHast

OO0w1as Tpy10eMKOCTh 11 3ET

Yacos 1o y4eGHOMY IUTIaHy 396
B TOM YHCIIC:
ayJIUTOPHBIC 3aHATHUS 224
caMoCTOsTebHas paboTa 78
4acoB Ha KOHTPOJIb 87,2

Pacnpeneﬂeﬂne YacCcoB JUCHMIIJINHBI 110 CeMeCTpam

Bugs! koHTpONI B cemecTpax:

9K3aMeHHI 2, 4
3a4eTsl 1, 3

Cemect
(<Kypc>.<CeMeCT§ Ha Kypce>) 1@ 2(12) 321 422) Utoro
Henens 17 2/6 16 18 1/6 16 4/6
Bun 3aasTHii vl P vII PIT vl PIT v PIT v PIT
Jlextuu 20 20 20 20 20 20 20 20 80 80
IpakTudeckue 36 36 36 36 36 36 36 36 144|144
Koncynpranuu (as cryaeHra) 1 1 1 1 1 1 1 1 4 4
Kontpons camocTosiTenbHoi pabotel pu nposeaenun |0,15 0,15 10,25 10,25 10,45 0,45 10,25 0,25 0,8 0,8
aTTecTaluu
Koncynpranum nepen 3x3aMeHOM 1 1 1 1 2 2
Uroro ayn. 56 56 56 56 56 56 56 56 224 1224
Konrakrhast paboTta 57,15 157,15 |58,25 |58,25 |57,15 |57,15 |58,25 |58,25 |230,8 230,
Cam. pabora 6 6 15 15 42 42 15 15 78 78
Yacel Ha KOHTPOJIb 8,85 8,85 [34,75 |34,75 (8,85 8,85 |34,75 (34,75 |87,2 87,2
HUtoro 72 72 108 [108 (108 [108 (108 [108 [396 [396




TTporpamMmy cocTaBi(1): /éo%
Kanouoam puzuxo-mamemamuueckux Hayx, ooyenm, Kaiieopooos Eeeenuii Biaoumuposuy )

Pabouas nporpamMa AUCLMITIMHBI
MartemaTnka

pazpabortana B coorBercTBuu ¢ GIOC:

denepanbHbIil rocy1apcTBEHHBINH 00pa30oBaTe/bHbIN CTAaHAAPT BbICLIEro 00pa3oBaHus - OakalaBpuar 1o HarpaesJIeHHIO MOArOTOBKH
04.03.01 Xumus (npukaz MunodpHayku Poccuu ot 17.07.2017 r. Ne 671)

COCTaBJIEHa HA OCHOBAHMHM YYEOHOTO ILIaHa:
04.03.01 Xumus
YTBEpPAKIEHHOT0 yU&HbIM COBETOM By3a OT 26.12.2022 npoTtokon Ne 12.

Pabouyas nporpaMma yTBepikAeHa Ha 3acejaH|H Kadeapbl
Kadeapa MaTeMaTHKH, QU3HKH U HHPOPMATHKH

[TpoTokon ot 09.03.2023 npoTtokosn Ne 8

U. o. 3aB. kadenpoii bornanosa Pana AnekcanapoBHa %/



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceqaHuu Kadenpbl
Kadeapa MaTeMaTUKH, PU3NKU U HHPOPMATHKH

IIpotoxomor 2024r. Ne
W. o. 3aB. xadenpoii bornanosa Pajga AnexcannposHa

Buzupoanue PIIJ] nns ucnoiHeHusi B ouepeHoM yueOHOM rogy

Pabouas nmporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa Jis
ucnonHeHus B 2025-2026 yueOHOM rofy Ha 3acelaHuy Kadeapsl
Kadenapa MaTeMaTHKH, GU3MKH 1 HHPOpMAaTHKH

IIpotokon oT 2025r. Ne
W. o. 3aB. xadenpoii bormanosa Pajga AnekcanapoBHa

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHoM y4eOHOM Toay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kaheapsl
Kadeapa MaTeMaTHKH, PU3NKH U HHPOPMATHKH

IIpotokomor 2026r. Ne
W. o. 3aB. xadenpoii bornanosa Pajga AnekcanapoBHa

BusupoBanue PII/] nist ucnoJiHeHHsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucronHenus B 2027-2028 yue6GHOM TOAY Ha 3aceIaHny Kaheapsl
kadenpa MaTeMaTHKH, pu3nku 1 nHGOpMATHKH

IIpoTokomor 2027r. Ne
W. o. 3aB. xadenpoit bornanosa Pajga AnekcannpoBHa



1. HEJIUX U 3AJAYU OCBOEHUA JUCIIMITJIMHBI

1.1|Jenu: ToaroroBUTh 00y4aeMbIX K BBIIIOJHEHHUIO MPO(ECCHOHATBHOM NEATEIBHOCTH B 00JIACTSX, UCTIOJIB3YIOIINX
MaTeMaTHYESCKUE 3HAHMUS, U CHOPMHUPOBATH PAKTUUECKHE HABBIKU PELICHHS TEOPETHICCKIX M MPAKTUIECKHUX 33]1ad;
BBIPA0OTATH yMEHHE MIPOBOJUTH MATEMATHYCCKUI aHAIN3 MPHUKJIAAHBIX XUMHYCCKHX 3a/1a4 M MCIIOIb30BaTh IS HX
peLICHHS MaTeMaTHIECKUE METOIBL.

1.

N

3aoauu: ChopMupoBaTh IPEICTABICHHSA O POITM MAaTEMATHKH X BOZMOXHOCTSIX €€ IPUMEHEHHUS B XUMUH; HAYIUTh
HaBbIKaM MAaTEMaTHYECKOTO MOJECIMPOBAHNS Pa3INYHBIX XHMUUECKHUX MPOLIECCOB U SBICHMUI; JaTh HH(POPMALIHIO O
(hyHZaMEHTAIBHBIX MOHATHAX U METOAAX MaTEMATHKH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Llukx (paszer) OOIL: [51.0

2.1|TpedoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1|Maremaruka, (pu3nKa Ha IPEABIIYIIEM YPOBHE 00pa3oBaHHs

2.2 Hﬂcul/lﬂ.ﬂl/lﬂbl U MPAKTHKH, Il KOTOPbIX OCBOCHHE JAHHON AUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KAK
npeamecTByouiee:

2.2.1|dusnka

2.2.2| AnanuTraeckast XMMHS

2.2.3|Oprannyeckas XuMus

2.2.4|dusnueckast XUMUS

2.2.5|KomnonHas XuMust

2.2.6|XuMuueckas TEXHOJIOTHS

2.2.7|BBICOKOMOJIEKYIIIPHBIC COCAMHCHHS

2.2.8|Xumuueckue 0CHOBBI OHOJIOTMYECKHUX MPOIECCOB

2.2.9|Ctpoenue BeriecTBa

2.2.10| XumMuuecKkuii CHHTE3

2.2.11|Pagnoskonorus

3. KOMIETEHLUY OB YYAIOIETOCS, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJLYJIST)

OIIK-4: Cnoco6eH mJIaHupoBaTh padoThl XHMHYECKOH HANPABJIEHHOCTH, 00padaTLIBATH H HHTEPNPETHPOBATH MOJYyYEHHBIE
9
pe3yJIbTaThI C HCMOJIL30BAHHEM TeOPeTHYECKHX 3HAHUI M MPAKTHYECKUX HABBHIKOB PellIeHHs] MaTeMaTHYeCKUX U (pu3nyecKux
3aja4

HN-1.0IIK-4: [lonuMaeT NPUHIIUIBI HAYYHOTO MJIAHMPOBAHMS, AHAJIN3A, 00Pa0OTKU U HHTEPNPETAIIUH Pe3yIbTATOB
esiTeJILHOCTH B 00,1aCTH XUMHH

3HACT BUAbI [IPOTPAMMHOTO OGBCHGIIGHI/IH, H606XOHI/IMOFO JJIA BCI)(I)GKTI/IBHOI‘O PEHICHNA XUMHWYECCKUX 3aJa4 U €TI0 BOBMOXXHOCTHU; YMCEET
HCIIO0JIb30BAaTh MAaTEMATUYCCKYIO0 CUMBOJIMKY JUISL BBIPAXKCHUS KOJJUYECTBECHHBIX U KaYE€CTBCHHBIX OTHOIIEHUH XUMHUYCCKUX O6’bCKTOB;
BJIaACET OCHOBAMH MaTEMAaTUYCCKOTI'0O MOJACIIMPOBAHNA PUKIAJHBIX XUMWYECKUX 3a4a4;

HN-2.0I1K-4: [IpumeHsieT TeopeTHYeCKHe 3HAHUS H MPAKTHYECKUE HABBIKH /ISl PellIeHUsI MaTeMaTHYeCKuX U pu3nyeckux
3a/1a4 Npu 00padoTKe M MHTEPNPETALUH MOJYy4eHHBIX Pe3yJIbTATOB

3HACT MCTOJbIL c60pa, CTaTUCTUYCCKOI'O aHalIn3a 1 O6pa6OTKI/I I/IH(I)OpMaL[I/II/I; YMECT MMPUMEHATH METOABI MATEMATUYCCKOTO aHAJIM3a U
MOJCINPOBaHUS, TECOPECTUUCCKOI'O U OKCIEPUMCHTAJIBHOI'O UCCIICNOBaAHUA XUMNYCCKHUX 3a4a4; BJIaJ€CT HaBbIKaMU IPUMCHCHUSA
COBPEMEHHOI'0O MaTeMaTUYCCKOTO HHCTPYMEHTapUsA IJIsd pEIICHUS €CTCCTBECHHOHAYYHBIX 3a1a4;

HNJ-3.0IIK-4: Pemnaer MmaTeMaTHyeckue U (pu3nyecKue 3aJa4M NPH IVIAHUPOBAHHH, 00padoTKe N HHTEPNpPEeTALUH
MOJIy4EeHHBIX Pe3yJabTAaTOB

3HACT OCHOBHBIC COBPEMCHHBIC CUCTEMbI KOMHLIOTepHOfI MaTCMAaTUKH, KX BO3MOXKHOCTH U CHCHI/I(I)I/IKY; YMECT UCIIOJIb30BaATh
BO3MOXXHOCTHU IICPCOHAJIBHOTO KOMIIBIOTEPA AJI PCIICHUA XUMHUYCCKUX 3a/lad MaTEMaTUICCKUMHU METOAaMU; BIIaJCCT crocodamu
HarjisaHoro l'pa(i)I/I‘IGCKOFO MpeaCTaBJICHUA PE3YJIbTATOB UCCIICIOBAHUS.




4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JISA)

Kona

HaumeHoBaHue pa3iejioB U TeM /BUJ
3apdaTua/

Cemectp /
Kvbe

Yacos

Komneren-
107041

JlutepaTtypa

Hute
DAKT,

IIpnmevyanne

Paznes 1. OcHOBBI asredpol U
aHAJIUTHYECKOH reoMeTpHH

11

MaremaTuKa Kak Hayka /JIex/

WJI-1.01IK-
4 U-
2.0TK-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

1.2

Marpuusl u onpeaenureny /JIex/

W/I-1.01IK-
4 UJ-
2.01K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

1.3

CHCcTeMbl TMHEHHBIX aJIre0pandecKux
ypaBHeHuil /JIex/

WJI-1.01IK-
4 JT-
2.0l1K-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

1.4

Bekropnast anrebpa /JIex/

V- 1.01IK-
4 JT-
2.0T1K-4
WJ1-3.011K-
4

JI1.1J11.2J12.1

1.5

Merton koopauHar /JIex/

V- 1.01IK-
4 JT-
2.0T1K-4
WJ1-3.011K-
4

JI1.1J11.2J12.1

1.6

Ipsimas Ha miockoctu /JIex/

WJI-1.01IK-
4 JT-
2.0T1K-4
WJ1-3.011K-
4

JI1.1J11.2J12.1

1.7

IT10CcKOCTh U TIpsiMast B TIPOCTPAHCTBE
/JIex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

1.8

JIunnu BTOpoOro nopsaka /Jlex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

1.9

Ipocreiimue noepxunoctu /JIex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

1.10

Komrmiekcubie yucna /Jlex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

111

DreMeHTHI Teopuu rpym /JIex/

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

JI1.1 J11.2J12.1

1.12

JIuneiinple mpoctpancTia /Jlek/

VJI-1.01IK-
4 UJI-
2.01K-4
WJ1-3.011K-
4

JI1.1J11.2J12.1




1.13 Onpezpenureny U UX CBOHCTBA. WJI-1.0I1K- [JI1.1 JI1.2J12.1 TECT,
Beoruncnenue onpenenureneii /IIp/ 4 UN- Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
Na-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.14  |Marpumsl u onepanuu Haa Humu /Ilp/ WA-1.0I0K- (JI1.1 JI11.2J12.1 TECT,
4 U- Pa3HOYPOBHEBEI
2.0I1K-4 € 3a7a4u,
Na-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.15 |O06parHas MaTpHna. JIeMEeHTapHbIE WA-1.0I0K- (JI1.1J11.2J12.1 TeCT,
npeobpa3zoBanus. Panr marpusl. Teopema 4 UA- Pa3sHOYPOBHEBEI
Kponekepa-Kamnemmu /TIp/ 2.0I0K-4 ¢ 3a/1a4H,
Na-3.0I1K- KOHTPOJIbHAS
4 paborta,
1.16 |Merozpl peLeHNs CUCTEM JIMHEHHBIX WA-1.0I0K- (JI1.1J11.2J12.1 TeCT,
anreOpandeckux ypasHenuit /IIp/ 4 UA- pa3sHOYPOBHEBBI
2.0I1K-4 € 3a/1a4u,
na-3.0I0K- KOHTPOJIbHAs
4 paborta,
1.17  |Bexropsl JIuHeiiHbIE Onepanuy Hax UA-1.0IK- (JI1.1 J11.2J12.1 TeCT,
BekTopaMu. IIpoekiys BeKTopa Ha OCb. 4 UA- Pa3HOYPOBHEBEI
Koopaunatst Bekropa /TIp/ 2.0I0K-4 € 3a/1a4H,
na-3.0I0K- KOHTPOJIbHAs
4 paborta,
1.18 |HdemneHue oTpe3Ka B JTaHHOM OTHOLICHHU. WA-1.0IK- (JI1.1J11.2J12.1 TeCT,
CkansipHOE NIPOU3BECHUE BEKTOPOB U €T0 4 UA- Pa3HOYPOBHEBEI
npunoxxenus /TIp/ 2.0I0K-4 € 3a/1a4H,
na-3.0I0K- KOHTPOJIbHAs
4 pabora,
1.19 |BekTOpHOE U CMEIIAHHOE [IPOU3BEACHUS WA-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
BEKTOPOB U X mpuiioxenus /I1p/ 4 UN- pPa3sHOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NA-3.0I1K- KOHTPOJIbHAs
4 pabora,
1.20  |IIpsmas Ha naockoctu /IIp/ WNA-1.0IIK- [JI1.1 JI1.2J12.1 TeCT,
4 UJ- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
Na-3.0I1K- KOHTPOJbHASI
4 pabora,
1.21  |JIunum BrOporo nopsaxa /I1p/ WNA-1.0IIK- [JI1.1 JI1.2J12.1 TeCT,
4 UN- Pa3HOYPOBHEBEI
2.0IIK-4 € 3aJa4H,
NA-3.0I1K- KOHTPOJIbHAS
4 pabora,
1.22 ITnockocts /Tlp/ WNA-1.0IIK- [JI1.1 JI1.2J12.1 TeCT,
4 UJ- Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTpPOJIbHAs
4 pabora,
1.23  |IIpsmas B mpocTpaHcTse. [Ipsmas u WA-1.0I0K- (JI1.1 JI11.2J12.1 TECT,
rockoctb /TIp/ 4 UN- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a71a4H,
NA-3.0I1K- KOHTpPOJbHAS
4 pabora,
1.24 IToBepxHOCTH BTOpOTO NOpsAaKa. JInHuwY, WNA-1.0I0K- |JI1.1 JI11.2J12.1 TECT,
3aJJaHHBIC YPABHEHUSAMH B ITOJISIPHBIX 4 U1- Pa3sHOYPOBHEBBI
KOOpJMHATAX U MapaMeTPUIECKUMU 2.0I1K-4 € 3aJa4u,
ypaBHeHusimu /T1p/ NA-3.0I1K- KOHTPOJIbHAS
4 pabora,
1.25 |KoMmekcHbIE YHCa, OCHOBHEIE ITOHSTHSL. WA-1.0I0K- (JI1.1JI11.2J12.1 TECT,
T'eomerprueckoe n300pakeHue 4 UJ- Pa3sHOYPOBHEBBI
KOMIIJIEKCHBIX uucell. DOpMBI 3aIIiucH 2.0IIK-4 € 3a/1a4H,
KOMILIeKCHBIX uncen /TIp/ WI-3.0I1K- KOHTPOJIbHAS
4 paborta,




1.26

Jle#icTBYs HaZl KOMIUIEKCHBIMH YHCIIAMH
Mp/

WJI-1.011K-
4 U-
2.01K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

TeCT,
Pa3sHOYPOBHEBBI
¢ 3a1a4H,
KOHTPOJIbHAS
paborta,

1.27

JIuneiiHble anredpandecKiue CUCTEMBI H
BEKTOPBI B MPUIIOKEHUSAX K XUMHUYECKUM
3amauam /Cp/

WJI-1.01IK-
4 U-
2.01K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

JIOKJIaJ1/co00I1e
HUe

Paznen 2. MareMaTHYeCKHUil aHAJIU3

2.1

Oyukiyu U npeens /Jex/

WJI-1.011K-
4 UJT-
2.0I1K-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

2.2

HenpepeiBabie pynkuun /JIex/

WJI-1.011K-
4 JT-
2.0l1K-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

2.3

TIpousBonubie u nuddpepenmas /Jex/

WJI-1.01IK-
4 UJI-
2.0l1K-4
WJI-3.011K-
4

JI1.1J11.2J12.1

24

IIpousBonublie u nudhepeHuab
BBICIIIHX MTOPAAKOB /JIek/

WJI-1.0TIK-
4 UJI-
2.0l1K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

25

JlokanbHbli s3kcTpeMyM GyHKIMY /JIex/

WJI-1.0IK-
4 UJI-
2.0TIK-4
W/JI-3.01I1K-
4

JI1.1 J11.2J12.1

2.6

Heonpenenennstit unrerpan /JIex/

WJI-1.0IIK-
4 UJI-
2.0TIK-4
W/JI-3.01I1K-
4

JI1.1 J11.2J12.1

2.7

Onpenesnennsiii uaTerpan /Jlex/

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

JI1.1 J11.2J12.1

2.8

HecoOcTBennbie unTerpansl /JIek/

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

JI1.1 J11.2J12.1

29

HuddepenimansHoe neanciaeHne
(GyHKIMH HECKONBKUX MepeMeHHbIX /JIex/

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

J1.1J11.2J12.1

2.10

DKCTpeMyM (PYHKIUH JABYX ITEPEMEHHBIX
/JIex/

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

JI1.1 J11.2J12.1




211  |Psger /Jlex/ WJ-1.0I0K- [JI1.1 JI1.2J12.1
4 -
2.0IIK-4
NJ-3.0I1K-
4
2.12  |Crenennsie psisl /JIex/ WJ-1.0I0K- [JI1.1 JI1.2J12.1
4 -
2.0IIK-4
NJ-3.0I1K-
4
2.13  |Pagst @ypse /Jlex/ WJ-1.0I0K- [JI1.1 JI1.2J12.1
4 U-
2.0IIK-4
NJ-3.0I1K-
4
2.14 Oynkims. CriocoObl 3a1aHus QYHKINH. WO-1.000K- [J11.1 JI1.2J12.1 TECT,
Onemenrtapublie pyHkuuu /IIp/ 4 NA- Pa3HOYPOBHEBBI
2.0IlK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
2.15 IIpenens! ocieA0BaTEIBHOCTEH 1 WO-1.0IIK- |JI1.1 JI11.2J12.1 TECT,
¢bynkuuit. PackpbiTue npocteimux 4 U1- Pa3sHOYPOBHEBEI
Heomnpenenennocreit /Ip/ 2.0IK-4 € 3a/1a4H,
nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
2.16  |3ameuarensHbie npenenst /TIp/ W-1.000K- [J11.1 JI1.2J12.1 TECT,
4 U1- Pa3HOYPOBHEBEI
2.0IIK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
2.17 CpaBHEeHUE OECKOHEUHO MaJIbIX (YHKIHH. WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
HenpepwiBaocTs GyHKImiA /Tp/ 4 N1- pPa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.18 [IpousBoaHasi, ee TeOMETPUIECKHUIH, NA-1.01IK- |JI1.1 JI11.2J12.1 TECT,
(bu3UYCCKUIT U XUMHUYCCKHIA CMBICIT. 4 NJ- Pa3HOYPOBHEBBI
IMpasuna u Gopmynst 2.0IIK-4 € 3a/1a4H,
nuddepentuposanus /Tp/ NJI-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.19  |Jlorapudmuueckoe auppepeHupoBaHe WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
Mp/ 4 NN- Pa3sHOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
NA-3.0I1K- KOHTPOJbHASI
4 pabora,
2.20  |IIpousBoxusle BeicIINX nopsiakos /TIp/ WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
4 UJ- Pa3HOYPOBHEBBI
2.0IlK-4 € 3a7a4u,
NA-3.0I1K- KOHTpPOJIbHAS
4 pabora,
2.21  |Auddepenimans! MepBoro U BHICIINX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
MOPSAKOB 1 uX npuioxeHus /T1p/ 4 U1- Pa3HOYPOBHEBHI
2.0IIK-4 € 3a71a4H,
NA-3.0I1K- KOHTpPOJbHAS
4 pabora,
2.22  |Teopewms! o cpequem. [Ipasmmo Jlonuramns- WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
Bepuynnu /TIp/ 4 NA- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7Ja4H,
NA-3.0I1K- KOHTpPOJIbHAs
4 pabora,
2.23  |HccnenoBanue moBeneHUs (HYHKIUH H HX WJ-1.0IIK- [JI1.1 JI1.2J12.1 TECT,
rpa¢uxos /TIp/ 4 U1- Pa3HOYPOBHEBHI
2.0IIK-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,




2.24  |Cxema IIOJHOTO MCCIeI0BaHHS (QyHKINH 1 WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
noctpoenue ee rpaduka /TIp/ 4 N1- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.25  |IIpakrnueckue 3aga4u Ha skcTpemyM /I1p/ WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
4 N1- Pa3HOYPOBHEBEI
2.0IIK-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
2.26  |duddepeniman AMUHBL IyTH U KPUBU3HA WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
wiockoi nunHuy /Ilp/ 4 - pa3sHOYPOBHEBBI
2.0IIK-4 € 3aJa4H,
NA-3.0I1K- KOHTpPOJIbHAs
4 pabora,
2.27 [lepBooOpazHast GyHKINHU U WO-1.000K- [J11.1 JI1.2J12.1 TECT,
HEOIPE/IeICHHBIA HHTErpall. 4 - Pa3sHOYPOBHEBEI
HemocpencTBenHoe nHTErpupoOBaHue 2.0IK-4 € 3aJa4u,
bynxuuit /Tp/ nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
2.28  |UurterpupoBaHue 3aMeHOH MEPEeMEHHOM WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
(moacraHoBKoit). MIHTErpupoBanue mo 4 U1- Pa3sHOYPOBHEBEI
yactsam /TIp/ 2.0IK-4 € 3a/1a4H,
nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
2.29  |UurerpupoBanue QyHKINH, COmEPKAIINX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
KBaJpaTHbI TpexuwieH. HTerpupoBanue 4 U1- Pa3HOYPOBHEBEI
patmoHa bHbIX QyHKIMiA /TIp/ 2.0IK-4 € 3a/1a4H,
nJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
2.30  |MHTerpupoBaHHe HEKOTOPBIX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
HppanroHanbHbIX QyHKIUi. [ToacTaHOBKH 4 NJ- Pa3HOYPOBHEBEI
Oiinepa u YeoObrena /TIp/ 2.0IK-4 € 3a/1a4H,
nJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
231  |VuTerpupoBaHHe TPUTOHOMETPUUECKUX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
BhIpakenwui /TIp/ 4 N1- Pa3sHOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
NA-3.0I1K- KOHTPOJbHASI
4 pabora,
2.32 [lonsATHE ONpENeIeHHOTO HHTErpaa. WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
Brrancnenne onpeeneHHBIX HHTETPAJIOB. 4 UN- Pa3sHOYPOBHEBHI
®opmyna Herorona-Jleiiouuua /TIp/ 2.0IK-4 € 3a/1a4H,
NA-3.0I1K- KOHTPOJbHASI
4 pabora,
2.33  |HecoGctBennsle unrerpainst /IIp/ WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
4 NA- Pa3HOYPOBHEBEI
2.0IK-4 € 3aJauu,
nJ-3.0I1K- KOHTPOJIbHAS
4 pabora,
2.34 [IpunosxeHne onpeneneHHbIX HHTETPATIOB NA-1.01IK- [JI1.1 JI1.2J12.1 TECT,
K 3aadyam reometpuu /IIp/ 4 1A- Pa3HOYpPOBHEBBI
2.0IIK-4 € 3a71a4H,
NA-3.0I1K- KOHTpPOJbHAS
4 pabora,
2.35  |IIpunoxxeHHe OIpEIeNeHHBIX HHTETPaIoB WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
K PELICHUIO (PU3MUYECKIX U XMMUYECKUX 4 U- Pa3sHOYPOBHEBBI
3anau /TIp/ 2.0IIK-4 € 3a/1a4u,
NA-3.0I1K- KOHTpPOJIbHAs
4 pabora,
2.36  |Ilomsrme QyHKINHE HECKOIBKHX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
nepeMeHHbIX. [Ipenen pyHKIH B TOUKE. 4 N- Pa3sHOYPOBHEBBI
HenpepbIBHOCTb (DYyHKIMU B TOYKE U Ha 2.0IIK-4 € 3a/1a4H,
MHoxecTBe. YacTHbie npou3Bozubie /T1p/ WJ-3.0I1K- KOHTPOJIbHAS
4 paborta,




2.37  |Tlonusli nuddepernnmain. 2 WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
JuddepenuupoBanue CI0KHBIX U 4 UA- Pa3HOYPOBHEBBI
HesiBHBIX (yHKuuii /TIp/ 2.0IK-4 € 3aJauu,

NA-3.0I1K- KOHTPOJIbHAS
4 paborta,

2.38 YacTHble TPOU3BOJHBIE BBICIINX 2 W-1.0IIK- |JI1.1 JI1.2J12.1 TECT,
nopsaakoB. KacarenpHast mockocTs U 4 N1- Pa3HOYPOBHEBEI
HOpMaJIb K IOBEepXHOCTHU. [Ipon3BoHast IO 2.0IK-4 € 3a/1a4H,
HanpagieHuto. ['paguent /TIp/ NJ-3.0I1K- KOHTPOJIbHAS

4 pabora,
2.39  |OkcrpeMyM GYHKIHH JBYX ITEPEMEHHBIX 2 WA-1.000K- (JI1.1 J11.2J12.1 TECT,
Mp/ 4 U1- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 pabora,
240  |Yucnossle psjbl. [IpuzHaKu CXOIMMOCTH 2 WA-1.000K- (JI1.1 J11.2J12.1 TECT,
YHCIIOBBIX psijioB /I1p/ 4 NA- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
241 OyHKIIMOHATBHBIC M CTENICHHBIC psijibl /T1p/ 2 W-1.000K- (JI1.1 J11.2J12.1 TECT,
4 U1- Pa3sHOYPOBHEBEI
2.0IlK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,

2.42 dopmynsl 1 psabl Teiinopa u MakiopeHa. 2 W-1.000K- (JI1.1 J11.2J12.1 TECT,
Pasnoxenue QyHKIMU B CTENICHHBIE PS/IbI 4 NA- pa3HOYPOBHEBBI
Mp/ 2.0IK-4 € 3a/1a4H,

nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
243  |CreneHHble psi/ibl B IPUOIMKESHHBIX 2 WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
Bbruucnenusx /IIp/ 4 NA- pPa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
244  |Psagpt Dypre /TIp/ 2 NA-1.00K- (J11.1 JI1.2J12.1 TECT,
4 UJ- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
NA-3.0I1K- KOHTPOJbHASI
4 pabora,
245  |Teopust mpenenoB B MPUIOKEHUAX K 3 WJ-1.0I0K- [JI1.1 JI1.2J12.1 JIoK1Iaz/coo0bime
XUMHUYeCKnM 3anauam /Cp/ 4 UJI- HHUE
2.0IIK-4
nJ-3.0I1K-
4

246  |duddepeHianbHOe HCUUCTICHUE 7 WJ-1.0I0K- [JI1.1 JI1.2J12.1 JIoK11az/coo01ne
GbyHKIUI OHOM TIEpEeMEHHOM B 4 NJ- HHE
NPUIOKEHUAX K XUMUYECKUM 3a7a4am 2.0TIK-4
/Cp/ nJ-3.0I1K-

4

2.47 WHTerpansHoe ncuuciienue yHKIuid 8 WN-1.0IIK- [JI1.1 JI1.2J12.1 JoKIaa/coo01ie
OJIHOM MIEPEMEHHO B IIPUI0KEHUSX K 4 1A- HUE
XUMHUYeCKuM 3anauam /Cp/ 2.0IIK-4

NJ-3.0I1K-
4

2.48 JuddepeHnnanbHOe NCIUCITICHNE 12 WN-1.0IIK- [JI1.1 JI1.2J12.1 JIoKJ1aa/coo01ie
(GYHKIMH HECKOJIBKUX NMEPEMEHHBIX B 4 1A- HHUE
MPUIOKEHUAX K XUMUYECKUM 3aJa4am 2.0IIK-4
/Cp/ Wa-3.0I1K-

4

2.49 Psiibl B IPHITOJKEHUSAX K XUMUIECKAM 10 WN-1.0IIK- [JI1.1 JI1.2J12.1 JoK1aa/coo01ie

3anauam /Cp/ 4 NA- HHE
2.0IIK-4
NJ-3.0I1K-

4




Pa3nen 3. Koncyabranun

3.1

Koncynpranus no mucuuruimie /Konc/

WJI-1.01IK-
4 UJT-
2.0TK-4
1J1-3.011K-
4

JI1.1 J11.2J12.1

Paznean 4. [IpomexxyTouHasi aTTecTalMsA
(3K3aMeH)

41

IMoaroroBka K 3k3aMeHy /OKk3aMeH/

34,75

WJI-1.01IK-
4 NI
2.0TIK-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

4.2

Kontpons CP /KCPATT/

0,25

W/I-1.01IK-
4 NI
2.0TIK-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

4.3

KonrakrHas pabora /KoHcOx/

W/I-1.0TIK-
4 UI-
2.0TIK-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

Pa3nen 5. Koncyabranun

51

Koucynbranus no aucrurinae /Kone/

V- 1.01IK-
4 JT-
2.0TIK-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

Pasnea 6. [IpomexyTouHasi aTrecTanus
(3auérT)

6.1

TToxroroBka k 3auéry /3auér/

8,85

WJI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 JI1.2J12.1

6.2

Konrakrhas padora /KCPATT/

0,15

1JI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 JI1.2J12.1

Paznen 7. lndpepenunaabubie
YPaBHeHHSI

7.1

OO0bIkHOBeHHBIC M depeHInanIbHbIe
ypaBHeHus /JIex/

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

JI1.1 J11.2J12.1

7.2

Juddepennyanbuble ypaBHEHHS BTOPOTO
nopsiaka /JIex/

WJI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 JI1.2J12.1

7.3

Cucremsl nuddepeHnnanbHbIX ypaBHEHNH
/JTex/

1JI-1.01IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

7.4

OcHosuble noHATHS. nddepeHnuansHbe
ypaBHEHHs IIEPBOTO TopsiaKa. Merox
nzoksuH /Tp/

WJI-1.01IK-
4 UNI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 JI1.2J12.1

TeCT,
Pa3HOYPOBHEBBI
¢ 3a1a4u,
KOHTPOJIbHAS
pabora,




7.5 Juddepennyanbable ypaBHEHUS C 2 WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
Pa3eNSIONUMUCS TIEPEMEHHBIMU. 4 NUJ- Pa3HOYPOBHEBHI
Opnoponuble ypaBHenus /T1p/ 2.0IK-4 € 3aJauu,

NA-3.0I1K- KOHTPOJIbHAS
4 paborta,

7.6 Jluneiinble qud hepeHanbHbIe 2 WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
YpaBHEHHS NIEPBOTO NOPsAKa. Y paBHEHHE 4 N1- Pa3HOYPOBHEBEI
bepnymnu /Ip/ 2.0IIK-4 € 3a/1a4H,

NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
7.7 YpaBHeHHS B MOJNHBIX TU(PepeHInaiax. 2 WO-1.000K- [J11.1 JI1.2J12.1 TECT,
Ypasuenus Jlarpamxka u Knepo /IIp/ 4 U1- pa3sHOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,

7.8 JuddepeHunanbHpie ypaBHEHUS BHICIINX 2 WO-1.000K- [J11.1 JI1.2J12.1 TECT,
HOPSIKOB, JOIMYCKAIOIUE IOHHKEHUE 4 U1- Pa3HOYPOBHEBBI
nopsizika /TIp/ 2.0IK-4 ¢ 3a/1a4H,

nJ1-3.0I1K- KOHTPOJIbHAS
4 paborta,

7.9 Jluneiinbie quddepeHuanbHbIe 2 W-1.000K- [JI1.1 JI1.2J12.1 TECT,
ypaBHEHMS BTOPOT'O U BBICHIMX IOPSAKOB 4 U1- Pa3HOYPOBHEBEI
Mp/ 2.0IK-4 € 3a/1a4H,

nJ1-3.0I1K- KOHTPOJIbHAs
4 paborta,
7.10 XUMHUYECKHE 3a]a4H, IPUBOISIINE K 2 WO-1.0IIK- |JI1.1 JI11.2J12.1 TECT,
muddepeHuanbHEIM ypaBHeHUAM /TIp/ 4 U1- pa3sHOYpPOBHEBBI
2.0IIK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
7.11 Cucremsl U depeHIanbHbIX 2 WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
ypaBHenuit /TIp/ 4 NA- pPa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAs
4 pabora,
7.12 XuUMH4ecKue 3a1a4u, MPUBOSIINE K 2 WNa-1.01IK- |JI1.1 J11.2J12.1 TECT,
cucreMaM audGepeHIHaTbHBIX 4 U- Pa3HOYPOBHEBBI
ypaBHenuii /IIp/ 2.0IK-4 € 3aJauu,
NA-3.0I1K- KOHTPOJbHASI
4 pabora,
7.13  |OObIkHOBeHHBIE MU depeHnnanbHbIe 20 | NA-1.0I0K- [JI1.1 J11.2J12.1 JIoK1Iaz/coo0bime
YpaBHEHHUS B PUJIOKEHUSX K 4 NJ- HHE
XUMHU4YecKuM 3anadam /Cp/ 2.0IIK-4
nJ-3.0I1K-
4
Pa3nen 8. KoncyabTanmun
8.1 Koucynpranus no aucrurinbe /Kone/ 1 WN-1.0IIK- (JI1.1 JI1.2J12.1
4 UJI-
2.0IIK-4
NJ-3.0I1K-
4
Pa3nen 9. [IpomexyTouHnasi arrecTanus
(3a4ér)
9.1 TToxaroroBka k 3auéty /3auér/ 8,85 | MA-1.0IIK- [JI1.1 JI1.2J12.1
4 U-
2.0IIK-4
nJ-3.0I1K-
4
9.2 KonraktHas padota /KCPATT/ 0,15 | UA-1.0IIK- |JI1.1 JI1.2J12.1
4 U-
2.0IIK-4
nJ1-3.0I1K-
4

Pa3znen 10. Teopust BeposiTHOCTel 1
MaTeMaTH4ecKasi CTATHCTHKA




10.1

OcHOBBI TEOpUM BeposTHOCTEH /JIex/

WJI-1.011K-
4 U-
2.01K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

10.2

Curyuaiinble BenuuuHsl /JIex/

WJI-1.01IK-
4 U-
2.01K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

10.3

UwncnoBble XapaKTEpUCTHKH CITydaiHBIX
BennuuH /Jlex/

VJI-1.011K-
4 UJT-
2.0I1K-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

10.4

OcHoBHble pacnipenencHus /Jlex/

VJI-1.011K-
4 UJT-
2.0T1K-4
WJ1-3.01IK-
4

JI1.1 J11.2J12.1

10.5

3aKoH GOJIBIINX YHCeN, IPeebHbIe
Teopemsl /JIex/

VJI-1.011K-
4 JT-
2.0l1K-4
WJ1-3.01IK-
4

JI1.1J11.2J12.1

10.6

DJeMEHTBI MATEMATHYECKOM CTaTUCTUKHU
/JIex/

WJI-1.011K-
4 JT-
2.0l1K-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

10.7

Craructuyeckoe oneHuBanue /Jlex/

WJI-1.01IK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

JI1.1J11.2J12.1

10.8

CrarucTuueckas npoBepka
CTaTUCTUYECKUX THIIoTE3 /JIex/

WJI-1.0IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

10.9

DNeMEHTHI pErpPeCCUOHHOTO U
KOpPEJSIMOHHOTO aHau3a /JIex/

WJI-1.0IK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

JI1.1 J11.2J12.1

10.10

HekoTopble MOHATHS KOMOWHATOPUKH.
CoObITus 1 ux BepositHoctH /I1p/

WJI-1.0IK-
4 UJI-
2.0TIK-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

TeCT,
Pa3HOYPOBHEBBI
¢ 3a1a4u,
KOHTPOJIbHAS
pabora,

10.11

Cryuaiinble coObITHS B pU3HKE, XUMHUH,
6uomnoruu /Ilp/

WJI-1.011K-
4 U
2.0MK-4
WJ1-3.011K-
4

JI1.1 J11.2J12.1

TecT,
Pa3HOYPOBHEBBI
€ 3aj1auu,
KOHTPOJIbHAS
pabora,

10.12

OCHOBHBIE aKCHOMBI TEOPUU
BeposiTHOCcTel. HenocpencTsennoe
BBIYHCIICHHE BEPOSITHOCTEH coObIThit /ITp/

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

JI1.1 J11.2J12.1

TecCT,
Pa3sHOYPOBHEBBI
€ 3aJa4H,
KOHTPOJIbHAS
pabora,

10.13

TeopeMbI CIIOKEHUS B yMHOXKEHHS
BEPOSTHOCTEH. Y CIIOBHAs BEPOATHOCTh
Mp/

WJI-1.011K-
4 U1
2.01K-4
WJI-3.011K-
4

JI1.1 J11.2J12.1

TeCT,
Pa3HOYPOBHEBBI
€ 3a1auH,
KOHTPOJIbHAsS
paborta,




10.14  |Dopmyisl moaHOM BeposTHOCTH U Baifeca WJI-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
Mp/ 4 UN- Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.15 |Dopmyna beprymm. JlokanbHas u WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
WHTerpaiibHas TeopeMbl MyaBpa- Jlamaca 4 U1- Ppa3HOYPOBHEBEI
Mp/ 2.0I1K-4 € 3a/1a4H,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.16 |Cmyuvaiinble BenuuuHbEL OOLIIME 3aKOHBI WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
pacnpeeneHus ciydaiHbIx BeauuuH /IIp/ 4 UA- Pa3HOYPOBHEBEI
2.0I1K-4 € 3a/1a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.17  |YmcnoBble XapaKTEPUCTHUKHU CIyYaiHBIX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
BenuuH /IIp/ 4 UA- Pa3sHOYPOBHEBBI
2.0I1K-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.18 |OcHOBHBIEC 3aKOHBI pacIpeIeIeHHs WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
cirydqaitHbIx Beanuud /I1p/ 4 UA- Pa3HOYPOBHEBBI
2.0IIK-4 € 3aJa4H,
nJ1-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.19 |CucreMsl cmy4aiiHBIX BEIUIUH U UX WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
quCIIOBbIe XapakTepuctuku /I1p/ 4 UA- Pa3HOYPOBHEBBI
2.0I1K-4 € 3a/1a4u,
nJ1-3.0I1K- KOHTPOJIbHAS
4 pabora,
10.20 |Bsibopka. OMnupuuecKue 3aKOHbI WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
pactpenenenus /TIp/ 4 UN- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a/1a4u,
nJI-3.0I1K- KOHTPOJIbHAs
4 pabora,
10.21 |YucnoBble XapaKTEPUCTHKU WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
cTaTHCcTHYecKoro pactpenenerus /I1p/ 4 UJ- Pa3HOYPOBHEBHI
2.0IIK-4 € 3a/1auu,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.22  |OueHxa YUCIIOBBIX XapaKTEPUCTHK. WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
Metox momentos /I1p/ 4 UJ- Ppa3HOYPOBHEBBI
2.0IIK-4 € 3a/1auu,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.23 |Crarucruueckas mposepka runotes /I1p/ WJ-1.0I0K- [JI1.1 JI1.2J12.1 TeCT,
4 UJ- Ppa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.24  [Meroa HaUMEHBIIUX KBAPATOB. WN-1.0IIK- [JI1.1 JI1.2J12.1 TECT,
Koppensauonnas css3sb /I1p/ 4 UN- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a71a4H,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.25 |Knaccudukarms METOIOB aHAITH3a WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
MHOTOMEpHbIX AaHHbIX /TIp/ 4 U1- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7Ja4H,
NA-3.0I1K- KOHTPOJIbHAs
4 pabora,
10.26  |PerpeccuonHHBIi aHaMN3. J{icepCcHOHHBIH WJ-1.0I0K- [JI1.1 JI1.2J12.1 TECT,
anamus /IIp/ 4 UN- Pa3HOYPOBHEBBI
2.0I1K-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,




10.27  |Knacrepuslii ananu3. akTOpHbINA aHATN3. 4 2 WJ-1.0I0K- |JI1.1 JJ1.2]12.1] O TECT,

JuckpumuHaHTHBIN ananus3 /TIp/ 4 N1- Pa3HOYPOBHEBBI
2.0IIK-4 € 3a7a4u,
NA-3.0I1K- KOHTPOJIbHAS
4 paborta,
10.28 [CroxacTHUECKHE MOJCITH XUMUYCCKUX 4 15 NA-1.01IK- |JI1.1 JI1.2J12.1 0 JTOKJTaJ1/co001Ie
npoiieccoB u siBneruit /Cp/ 4 N1- HHE
2.0IIK-4
nJ-3.0I1K-
4

Pa3znen 11. IIpomexxyTouHast
aTTecTanus (3K3aMeH)

111 IMoaroroBka k 3k3aMeHy /OKk3aMeH/ 4 34,75 | UO-1.0IIK- [JI1.1 JI1.2J12.1 0
4 UJI-
2.0IIK-4
WJI-3.0IIK-
4

11.2  |Koutpoas CP /KCPATT/ 4 0,25 | UJ-1.0IIK- |JI1.1 JI1.2)12.1| O
4 UN-
2.0IIK-4
NJ-3.0T1IK-
4

11.3 KonrakrHas pabora /KoHcOx/ 4 1 WJ-1.0I0K- [JI1.1 JI1.2J12.1 0
4 -
2.0IIK-4
W J-3.0IK-
4

Paznen 12. Koncyabtauuun

12.1 Koucynpranus no aucrurinae /KoHe/ 4 1 Wa-1.0IIK- |JI1.1 JI1.2J12.1 0
4 UJI-
2.0IIK-4
WJI-3.0IIK-
4

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. ITosicHuTEIbLHAN 3aMHCKA

1. HaznaueHnue poHIa OIEHOUHBIX cpencTB. OLEHOYHBIE CPEeCTBA MPEeAHA3HAYEHBI U1 KOHTPOJISL H OLIEHKH 00pa30BaTeNbHBIX
JIOCTHXKEHHUH 00y4alomuXxcsl, OCBOUBIIUX NPOrpaMMy yueOHOH JUCIUIUINHEI «MaTeMaTHKa.

2. ®OHA OLICHOYHBIX CPEACTB BKIFOYAET KOHTPOJIBHBIE MaTePHAIbI ISl IPOBEAECHHS TEKYIIET0 KOHTPOJIS B (hOpMe KOJUIOKBIYMOB,
Pa3HOYPOBHEBBIX 3aJaHUM, TECTOBBIX 3aJaHUM, KOHTPOIBHBIX PadOT, TEM I COOOLIECHHH, HOKJIAI0B U BOIIPOCOB K 3K3aMEHaM U
3a4eTam.

5.2. OneHo4HbIe cpeacTBa IS TEKYLIEro KOHTPOJIS

O1eHOYHBIE CPEACTBA AT TEKYILEro KOHTPoJIa npuBeaeHs! B [Tpunoxenun Nel.

5.3. TeMbl NUCbMEHHBIX padoT (3cce, pedrepaThl, KypcoBble padoThI M AP.)

TeMsI TOKIaI0B U COOOIIEHMIT

. 3a/1a4u O MPUTOTOBJICHUH CIIOXKHBIX CMECeH. 3aaun SKOJIOTHUECKON 0€30MacHOCTH.

. 3a1a4u O KPUCTAJUIMYECKOHN peLIeTKe.

. I'pymma cummetpun Monekyn GpopManbaeruaa, aMMHaKa.

. PacTBOpBI, 00pa3oBaHHbIC NBYMsI MOJSIPHBIMA KOMITOHCHTAMH.

. JIuHelHbIe TPOCTPAHCTBA ATOMHBIX U MOJICKYIIIPHBIX COCTABIITIONINX (ITOCTPOCHHE aTOMHON MaTpPHIIBI).
. CKopoCTbh XUMUUECKON peakunu. PaauoakTHBHbBIN pacnia.

. YpaBHeHHE MaTepHaJIbHOrO OanaHca.

. 3a1aua 0 MaKCUMaJIbHON KOHIICHTPAITUHN MMPOMEKYTOTHOT'O BENIECTBA B CIydae IBYXCTAIUHHON U aBTOKATATUTHUECKON
peaxmuu.

9. MaremaTrndeckoe OnrcaHue Mpolecca IeperoHKH.

10. Onucanwue mporecca mociaeI0BaTeIbHON SKCTPAKIIHH.

11. Omnpenenennie KOHCTAHTH CKOPOCTH PEAKIINH.

12. Onucanune 1ecopOMOHHBIX ITPOIIECCOB.

13. Kunetuueckue ypaBHEHHUs.

14. YpaBHeHUs ABMXKEHUS UICATBHON KUIKOCTH.

15. 3agaun o 3arpsa3HEHUN OKPY>KaIOIIEeH Cpeabl.

16. Pacuer sHepreTHYECKUX yPOBHEW M BOJHOBBIX (DYHKIMH YACTHUIIBL.
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17. MaTremaTH4decKre MOJICTH CIIyIaifHBIX MIPOIIECCOB B MPAKTHKE XUMHYECKIX SKCIIEPUMEHTOB U B IIOCTPOSHIH SKOIOTHIECKUX
MIPOEKTOB.

18. 3amaum o cpemHEM CONepKaHUH IPIMECH W OTKJIOHEHHSIX OT HETO B BEIIECTBE.

19. 3amaga o pacrpenesneHIH IpuMecH B ipobax. BeposTHOCTHAS MOAETh KHHETHKH TIePEMEITHBaHHUS.

20. 3amaun 0 BEIOPAKOBKE PE3yJIbTATOB XUMUYECKOTO aHAIIN3A.

21. 3agaya 00 onpeaeeHUH THIPATHOTO YHCIIA IPU SKCTPAKIIMU KapOOHOBOH KUCIIOTHL.

22. Matematudeckas 00paboTKa pe3yabTaTOB HAOMIOICHUHN C MOMOIIBI0 COBPEMEHHBIX KOMITBIOTCPHBIX MPOTPaMM.

Kpurepun oneHku:

«OTIIYHOY, TOBBIIICHHBIN YPOBEHB: CHCTEMHOCTD, OOCTOATEIFHOCTD M ITyOMHA N3J1araéMoro MaTepuaia; 3HaKOMCTBO C
HAyYHOH W HAYYHO-TIONYJISIPHOHN JTUTEPaTypoi, peKOMEHIOBAaHHON K JOKJIaay IperoaaBareieM; MicbMeHHas opMa ToKmana
(OT pyKH); CTIOCOOHOCTH BOCIIPOM3BECTH OCHOBHEIE TE3UCHI IOKIaga Oe3 IIOMOIIH KOHCIIEKTa; CIIOCOOHOCTH OBICTPO U
Pa3BEpHYTO OTBEYATh Ha BOIIPOCHI IIPETIOJABATENS M Ay AUTOPUH; CIIOCOOHOCTH JOKIaUNKa IPUBIICYb BHUIMAHNE 2y JUTOPHH.
«X0poIo», HOPOTrOBEIA YPOBEHB: Pa3BEPHYTOCTh U IIIyOHHA N3/1araeMoro B AOKJIa/Ie MaTepHaia; 3HAKOMCTBO C OCHOBHOM
HayYHOH JIUTEPaTYpOH K HOKIaLy; NUChbMEHHas (hopMa JOKIIa/a; MPU BEICTYIUICHUH 9acToe 0OpalleHne K TEKCTY JOKIIaaa;
HEKOTOPbIE 3aTPYAHEHHUS IPH OTBETE Ha BOIPOCHI (HECTIOCOOHOCTH OTBETUTH Ha PSIJ] BOIPOCOB U3 ayJUTOPHH).

«Y IOBJIETBOPHUTEIILHOY, IIOPOTOBBIN YPOBEHbB: MIPABUIILHOCT OCHOBHBIX ITOJIOKEHUH JOKIIaAa; HAJTMYHE HEJ0CTaTKa
uH(MOpPMaNUK B JOKIAJE [0 LIEIOMY PSRy IPpoOieM; HCIOoNb30BaHUe AT IOArOTOBKY JOKJIA/la UCKIIOYUTENIBHO YueOHOH
JINTEPATYPHI; HeCHOCO6HOCTb OTBCTUTH HAa HECJIOKHBIC BOIIPOCHI U3 ayAUTOPHUU U TPEIOAaBaTCIIsA; HCYMCHHUE BOCIIPONU3BECTU
OCHOBHBIE IIOJIO’KEHUA AOKIaga 0e3 MUCbMEHHOIO KOHCIIEKTa.

«HeynoBneTBopuTENBEHOY, YPOBEHb HE ChOPMHUPOBAH: NOATOTOBKA JIOKJIA/Ia B IEYATHOM BHJE C TPUBJICYEHUEM HEU3BECTHOTO
nH(pOPMAIMOHHOTO NCTOYHHKA; TIOBEPXHOCTHBIN, HEYNOPAI0YECHHbIH, 0ECCUCTEMHBIH XapakTep HHPOPMAIUH B JOKIAAE; TIPH
YTEHHUN JIOKJIa/1a TOCTOSTHHOE MCIIONIh30BaHUE TEKCTA; BRICTYIUICHHE COMBUMBOE, C JOJITUMHU MTay3aMH, MOHOTOHHOE; ITOJTHOE
OTCYTCTBHE BHUMAaHHS K JOKJIay ayAUTOPHHU.

5.4. OueHo4HbIe cpeacTBA VIS IPOMEKYTOYHOM aTTecTaluu

Bomnpocs! k 3auety (1 cemectp)

1. KoMniiekcHbIE Yicia ¥ OTepaliy HaJl HUIMH (CII0KEHNE, BEIYUTaHNE, YMHOKECHHE, AETICHIE, BO3BEICHHUE B CTETICHD,
W3BJICYECHUE KOPHSA).

. Onpenenureny BTOPOro U TpeThero nopsiaka. CBONCTBaA ONpeaeuTeNneil N-ro mopsaxa.

. Pemenne cucrem TMHEWHBIX ypaBHEHNH ¢ CHOIb30BaHNEM olpeziennTenei (mpasmio Kpamepa).

. Marpuisl n onepanuu HaJl HUMH (CJI0KEHHE, YMHOKEHHE Ha ITOCTOSHHYIO0, YMHO)KEHHE MATPHUIIBI Ha MaTPHILY).
. O6GparHas MaTpuIa.

. Pemienue cucrem JIMHENHBIX YPaBHEHUH C UCIIOJIb30BAHUEM MATPHIL.

. Meron I'aycca pelieHus: CUCTEM JIMHEMHBIX YPAaBHEHUMH.

. IlonsiTie BEKTOpa B IPOCTPAHCTBE, IMHEUHBIE ONEpALlUU HaJl BEKTOPAMU U X CBOMCTBA.

9. Paznoxenue BekTopa 1o 6aszucy. KoopauHaTsl BeKTOpa U €ro JUInHa.

10. CxansipHOE TPOU3BEICHUE IBYX BEKTOPOB U €r0 CBOHCTBA.

11. BexTopHOE poU3BEAECHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

12. CMemanHOe NPOU3BEJCHUE TPEX BEKTOPOB U €r0 CBOICTBA.

13. IIpssmoyronbHast (1eKkapToBa) CHCTEMa KOOPIMHAT Ha IUIOCKOCTH M B IIPOCTPAHCTBE. PaccTostHne Mexay IBYMs TOUKaMU.
Jlenenue oTpe3ka B JaHHOM OTHOILIEHHUH.

14. TIpeoOpazoBaHre MPSMOYTOIBHBIX KOOPIMHAT (TIapaJuIeIbHEIA MEPEHOC OCeil, TOBOPOT OCe KOOPIUHAT).
15. YpaBHeHHe THHUN HA TUIOCKOCTH B IEKApTOBOIl M MOJSIPHON cHCTEMax KOOPIMHAT

16. IIpsimast THHUS HA TUIOCKOCTH:

a) ypaBHEHHE TPSMOH C YTIIOBBIM KO3 PHUINEHTOM;

0) ob1iee ypaBHEHHE MPSIMOIA;

B) YpaBHEHHE MIPSIMOH, IPOXOaAIIeH yepe3 qBe 3alaHHbIe TOUKH;

T') YOl MEXy IBYMS MPSIMBIMH, YCIOBHUE MapajUIeIbHOCTH M NEPIEHINKYISAPHOCTH IBYX MPAMBIX;

) PACCTOSIHUE OT TOYKH JI0 TIPSIMOIA.

17. JInHUM BTOPOTO MOPsAKA HA TNIOCKOCTH ( JUIHIIC, OKPYKHOCTb, TUNepOoIIa, mapadosa).

18. IIpuBenenune oOIIero ypaBHEH!s JIMHUH BTOPOTO TOPSAKA K KAHOHUYECKOMY BHY.

19. YpaBHeHUE NOBEPXHOCTU U JTUHUU B IPOCTPAHCTBE.

20. YpaBHEHUE MIOCKOCTU:

a) oO1ee ypaBHeHHE; 0) ypaBHEHHE TIOCKOCTH, TIPOXOISIIEH Yepe3 TpH 3aJaHHbIe TOUKH;

B) YTOJI MEXIy ABYMS INIOCKOCTSMH; T) YCIOBHE NMApaUIEIbHOCTH U MEPIICHANKYISIPHOCTH IUTIOCKOCTEH;

1) pacCTOSIHUE OT TOYKH JI0 MIIOCKOCTH.

21. YpaBHeHuUs npsIMOH B MPOCTPAHCTBE:

a) KAHOHWYECKHE;

0) mapaMeTpuIeCcKue;

B) 3a/laHHUE IIPSIMOI KaK JIMHUU TIepECeUeHUs ABYX IIOCKOCTE];

I') YTOJl MeXY ByMs IIPSIMBIMH, YCJIOBUE NapauIeIbHOCTH M NEPIEHANKYIISIPHOCTH JIBYX MPSIMBIX;

) PACCTOSIHUE OT TOYKH JI0 IIPSIMOIA.

22. B3auMHO€ pacnoioKeHue NpsSMON U MIOCKOCTU B IIPOCTPAHCTBE:
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a) yCJIOBHE MapajlieIbHOCTH U TEPIECHIUKYIIIPHOCTH; 0) yroj MeXAy MPSMON U MIIOCKOCTHIO.
23. I[ToBepXHOCTH BTOPOTO MOPSIKA (IUTUIICOUIBI, THITEPOOTOUIBI, TApaOOIOH B, KOHYCHI).

Bomnpocs! k 5k3ameny (2 cemectp)

. Hucnoast mocne10BaTenbHOCTD U €€ Ipeaed.

. TeopeMsl 0 npejene YUCIOBOM MOCIeA0BaTEIbHOCTH.

. beckoHeuHO Masble 1 OECKOHEYHO OOJIBIINE U CBSI3b MEXIY HUMH.

. Bunpl HeonpeeneHHOCTEN U PACKPBITHE HX.

. [Ipenen ¢pyukIun oxHOM epeMeHHOH. beckonewHo Manbie u 6eckoHeuHO Oounbmme ¢pyHKunu. [Ipenens: cieBa u cripasa.
. Teopemsr o egene QyHKIHM.

. | m |l 3ameuaTensHBIC IpeIebl.

. HemmpepbiBHOCT pyHKIIMH B TOUKE M HA MHOXKECTBE.

. ApudmeTHdeckue onepanyuy HaJl HENMPEPHIBHBIMU (QYHKIHSIMH.

. HerrpepbIBHOCTB 311€MEeHTapHBIX (QYHKINH.

. HerrpepbIBHOCTB C1105kHOH yHKINH.

. CnencTBus U3 BTOPOTO 3aMeuaTeIbHOTO Mpeiena.

. [IponsBomHast GYHKIMK OJHON MEPEMEHHOH (OTpeieIeHie, TEOMETPUIECKUIT 1 MEXaHUYECKUH CMBICIT).
. Tabnuna mpou3BOIHBIX.

. [IpaBmina qudhepeHupoBanHys.

. [Ipon3BoHAs CIIOKHOM ()YHKIIHH.

. IIlpon3BonHas oT QpyHKIMIL, 3a1aHHBIX TAPAMETPUIECKH.

. Auddepennnann.

. [IponzBonHbIie U qudhepeHnnas! BBICIINX MOPSIIKOB.

. MHTepBaibl Bo3pacTanus U yObIBaHUS ()yHKIIUH.

. OkcTpeMyM (GYHKIHMHU (TOYKa MaKCUMyMa U MUHHMYyMa). HeoOxomuMoe 1 JOCTaTOYHbIE YCIIOBHSI.
. Beimykiiocts u Boruyrocts rpaduka ¢pyHkiun. Touku nepernda, HEOOX0AUMOE U TOCTATOYHbIE YCIIOBHSI.
. Acumnrotsl rpaduka GpyHKIUH ( BEpTHKAJIbHBIC, HAKIIOHHBIC, TOPU30HTAJIBHBIE).

. [TepBooOpa3Has u HeonpeAeaeHHBIM HHTETPall U UX CBOICTBA.

. Tabnuia uHTETpaoB.

. MIHTETpHpOBaHNE MO YacTAM.

. 3aMeHa NepeMEeHHO B HEOTIPEIeICHHOM HHTETpae.

. MHTeTpHpOBaHNe pallOHAIBHBIX ()yHKIIUH.

. MHTeTpHpOBaHue MpOCTEHIINX UPPALTHOHATBHOCTEH.

. OnpeneneHHbI UHTETPal U €ro0 CBOMCTBA.

. Beruncnenue niomanei ¢ MOMOILBIO ONPEEICHHOTO HHTETpaa.

. Heco6ctBennsie unterpanst | u |l Tama.
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Bomnpocsr k 3auety (3 cemectp)

1. Yucnossle psnpl. OcHOBHBIE OHATHSA. CBONCTBA PSIOB.

2. [MonmoxwurenpHbIE pAabl. HeoOXOqMMEI TPU3HAK CXOANMOCTH PSIOB.

3. JlocTaTo4yHbIEe IPU3HAKHA CXOAUMOCTH TIOJIOKUTEIBHBIX PSIIOB

a) MMPU3HAKY CPaBHEHUS,

0) npusHak Jlanambepa;

B) mpu3Hak Komm;

T') MHTETPATBHBINA TPU3HAK.

4. O600IICHHBIN TAPMOHIYECKUH PSII.

5. 3Hakouepenyrommuecs psaabl. [Ipusnak Jleiibanma. Y ciioBHas 1 aOCOMIOTHAS CXOUMOCTb.

6. 3HakonepeMeHHbIe pAabL. [Ipu3HaK aOCOMIOTHONH CXOAMMOCTH.

7. Crenennbie psabl. Pannyc u MHTEpBaJ CXOAMMOCTH.

8. Psig Teitnmopa Uit MHOTOWICHA U TS ()YHKIIHH .

9. PaznoxeHre OCHOBHBIX 3JIEMEHTapHBIX (DYHKIMH B CTETICHHBIE PSIIBL.

10. Ieproanueckue GyHKIMN U UX CBOMCTBA.

11. Tpuronomerpuyeckasi cucremMa (QyHKIHHA.

12. Paznoxxenune ¢pyHkuuii B psag @ypwe (. Pssr @ypbe aist 4eTHBIX 1 HEUETHBIX (DYHKIHA.

13. ®yHKIMU HECKOJIBKUX IIEPEMEHHBIX (00J1acTh ONpe/esIeHns, MHO)KECTBO 3HAUEHHH, ITPEIEebl, HEIIPEPHIBHOCTS).
14. YactHble Tpon3BOAHBIE U AU (HEpEeHITHAIB IEPBOTO U BTOPOTO MOPAIKOB Ui (PYHKINH IBYX IEPEMEHHBIX.
15. Oxctpemym. Hanbospie M HAMMEHBIIHE 3HAYEHUS (PYHKIIUHN JBYX TEPEMEHHBIX.

16. JIBoiiHBIC MHTETPAIIBI U X CBOMCTBA.

17. KpuBosuHetHbIE HHTETPAJIBI IEPBOTO W BTOPOTO THIIA.

18. 3amaum, npuBosamKe K quddepeHmansHbIM ypaBHeHHIM. [IuddepeHnnanbHple ypaBHEHUS TIEPBOTO TOpsIKa, HX olIiee
pemrenue. 3agada Komm.

19. YpaBHeHus ¢ pa3aensouMIcs IepeMEHHbIMU. MeTo| pa3fieNeHus IEPEMEHHBIX.

20. OrHOPOAHBIE YpaBHEHUSI.




21. JIunetinsie quddepeHranbHbIe YPaBHEHUS TIEPBOTO MOPSIKa. Perenne MeToI0M MOACTaHOBKH.

22. Ypasuenus beprynnu.

23. YpaBHEHU B MOJIHBIX AU PepeHIaiax.

24. IuddepeHuunanbpHble YpaBHEHUS BTOPOTO MOPSIKa, UX o01ue pemenus. 3agada Komm.

25. Ionwkenue nopsiaka qudQepeHranbHOro ypaBHEHUS BTOPOTO MOPSIIKA.

26. JIuHeliHple 0JHOPOIHEIE AU(PepeHIaIbHbIE YPaBHEHHSI BTOPOTO TOPsAKA C HOCTOSIHHBIMH Kod(uumenTamu. CTpyKTypa
00IIero peicHusl.

27. JIunelinple HEOTHOPOIHBIE MH(PEpeHITHATBHBIC YPaBHEHHS BTOPOTO MOPSIKA C IOCTOSHHBIMHU KO3 (DUIIHECHTAMH.
CtpyKTypa 00IIero pemeHusl.

Bomnpocs! k 3x3ameny (4 cemecTp)

. CxamsipHoe nose. JINHUY U TOBEPXHOCTH YPOBHS.

. IIpon3BoiHast OJIA 1O HAMIPABICHUIO. I"paJUEeHT MO O HANpaBJIECHUIO.

. BextopHoe noze. BektopHsle nuHUU.

. IloBepXHOCTHBIE HHTETpaJIbl IEPBOTO U BTOPOTO POJa.

. IloTox BekTOpHOTO MO uepe3 noBepxHocTh. Popmyna OcTporpaackoro.

. AuBepreHnus, MUPKYJSIINAS H POTOP BEKTOPHOTO MOJIS.

. OcHOBHBIE (POPMYITEI KOMOMHATOPUKH (YMCIIO PAa3MELICHHUH, TIEPECTAHOBOK, COYECTAHUH).

. [lonsiTHE CirygalfHOTO COOBITHS M OTIEPALIMH HaJ COOBITHAMH.

. Kimaccngeckoe onpenenenne BepoSTHOCTH; OTHOCUTENbHAS YaCTOTA, CTATUCTHIECKOE ONPEACICHIE BEPOSTHOCTH,
T€OMETPHUUECKOE OTPEIEIICHNE BEPOSITHOCTH.

10. CBoticTBa BepOATHOCTH (TCOPEMBI CIOKEHISI 1 YMHOXKEHHA, (OpMyIIa MOTHOH BeposTHOCTH, hopmyna baiieca).
11. ®opmyna bepaymmu. Teopems! Jlamaca, ITyaccona.

12. CiryuaiiHble BeIMYUHBI (TOHATHUS «CITydailHOIN BETMUMHBI», 3aKOH pacIpeesIeH s TUCKPETHBIX CIIydailHbIX BEIUYHH).
MareMaTHuecKoe OXKHJIaHUEe, AUCIIEPCHs], CPEIHEKBAIPATHUECKOE OTKIIOHEHNE TUCKPETHON CITy4aifHOM BeTUYMHBIL.
13. HenpepbIBHBIE clly4aiiHble BeIMUNHbI (MHTErpanbHast U quddepeninansHast GyHKIMH paclpeneseHus], MaTeMaTHIecKoe
O’KUIAaHUE U AUCHIEPCHUS HEIIPEPBIBHON CITydaiiHON BETUUNHEI).

14. bunomuansHoe pacnpenenenue JJCB.

15. PaBHOMepHOe pacnpenenenue HCB.

16. HopmanbHoe pacnpenenenne HCB.

17. TenepanbHas COBOKYITHOCTh M BEIOOpKA.

18. Craructryeckoe pacupeneneHue Bpioopku. [lomuron. ['ucrorpamma.

19. I'enepanbHas 1 BeIOOpOUHas cpeHue. ['eHepanbHas 1 BEIOOpOYHAs AUCTIEPCHH.

20. OneHKM apaMeTpoB pacnpeaeneHus. JJoBepureabHble HHTEPBAIbI.

21. IIpoBepka CTaTHCTHUECKUX THIIOTE3.

22. KoppensiimoHHast 3aBUCUMOCTb. KoadUIMeHT KoppemsIum.

23. JIuneiinas koppensnus. Pacyet mpsmMbIX perpeccuil.

O 001N DN b W —

Kpurepuu HTOroBoii olieHKH 10 AUCIUITIIHHE (3a4eT)

«3a4TeHOY, TIOBBILICHHBIN YPOBEHB: TEOPETUUECKOE COJICPIKaHNE AUCIUILTMHBI OCBOSHO MOJIHOCTBIO, O3 MpoOesoB,
HE00XO0MMbIE IIPAKTHYESCKUE HaBBIKH PaOOTHI ¢ OCBOCHHBIM MaTepHalioM C(OPMHPOBAHbI, BCE MPEAYCMOTPEHHBIE paboyeii
NPOrpaMMOii IUCHUILUTMHEI y4eOHbIE 3a/IaHusl BBIIIOJHEHbI, KAYECTBO MX BBITOJHEHHUS OLICHEHO YHCIIOM 0aJlJIOB, OJIM3KHM K
MaKCUMAJIbHOMY;

«3a4TeHOY, TIOPOTOBBIN YPOBEHB: TEOPETUUECKOE COJICPIKaHUE TUCLIUIUTMHEI OCBOCHO YaCTHYHO, HO POOEIBI HE HOCAT
CYIIECTBEHHOT'0 XapaKTepa, HE0OXOAUMBbIE MTPAKTHYECKHE HaBBIKK pabOThl C OCBOCHHBIM MaT€PHAIOM B OCHOBHOM
c(hopMHUpOBaHbI, OOJBIIMHCTBO MTPEAYCMOTPEHHBIX paboyell MporpaMMoi TUCHUILIMHBI Y4eOHBIX 3a8JaHNil BBIITOJIHEHO,
HEKOTOPbIC M3 BHINOJIHEHHBIX 3a/IaHHUi, BO3MOXKHO, COJIEpIKaT OLIHOKHY;

«He 3auTeHO», ypoBeHb He CHOPMHUPOBAH: TEOPETHUECKOE COAEPHKAHUE JUCLMIUIMHBI He ocBoeHO. HeoOxonnmble
MPaKTHYECKUE HAaBBIKK pabOThl HE CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE pabouei IporpaMMOii AUCIUILTHHBL y4eOHbIe
3aJ[aHusl BBITIOJHEHBI C TPYOBIMHU OIIMOKaMU. J[OTIOJIHUTEIbHAS CAMOCTOSITENIbHASL paboTa Hajl MAaTepUAlIOM TUCHIHUILTHHBI HE
MIPUBEJIET K KAaKOMY-JIN00 3HAUNMOMY ITOBBIIICHHIO KaueCTBA BHIMOJHEHUs yUeOHBIX 3aaHHM.

Kpurepun UTOroBo# OLIEHKH MO TUCHUILTHHE (9K3aMEH)

«OTIIMYHO», TIOBBIIICHHBIH YPOBEHB: TEOPETHUECKOE COJIEP)KaHHUE TMCIUILTMHBI OCBOEHO TOJIHOCTBIO, 03 poberios,
HEOOXOAMMBIE MTPAKTHYECKNE HABBIKN pabOThl C 0CBOEHHBIM MaTepraioM chOpMHUPOBaHbI, BCE IIPEIyCMOTPEHHBIE padoyueit
POrpamMMoil AMCIMIUIMHBI yueOHbIe 3a/[aHuUsI BBITOJHEHBI, KAYECTBO MX BBIMOJHEHHS OLIEHEHO YMCIIOM 0AJLIOB, OJIM3KHM K
MaKCHMaJIbHOMY;

«X0po1I0», TOPOTOBEIA YPOBEHB: TEOPETHUECKOE COCPKAHNE TUCIIUILINHBI OCBOSHO HOITHOCTHIO, 6€3 MpoOeIoB, HEKOTOPHIE
MPaKTHYECKHE HABBIKK PabOThI C OCBOCHHBIM MaTepHAIOM ChOPMHUPOBAHBI HEIOCTATOYHO, BCE MIPEAYCMOTPEHHbIE padboueii
MPOrpamMMoil AMCIMIUIMHBI yueOHbIe 3a/[aHuUsI BBIITOJHEHbI, KAYECTBO BBITTIOJIHEHHUS] HU OJIHOTO M3 HUX HE OIIEHEHO
MHUHHMAJIbHBIM YHCIIOM 0aJlIOB, HEKOTOPBIC BUBI 3aJaHNH BBIITOJIHEHBI C OLINOKaMU;

«Y IOBJICTBOPUTENBEHOY, IOPOTOBBI YPOBEHB: TEOPETHUECKOE COJIEPIKAaHHUE TUCLIUILIMHBI OCBOSHO YaCTUYHO, HO IIPOOEIIBI HE
HOCSIT CYIIECTBEHHOTO XapaKTepa, He0OX0AUMBIE PAKTHYECKHUE HABBIKK pabOThl C OCBOCHHBIM MaTepHajloM B OCHOBHOM
c(hopMupoBaHbl, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodel IporpaMMOi AUCHUIUIMHEL y4eOHbBIX 3a/laHUi BBIITOJHEHO,
HEKOTOPbIE U3 BHINOJHEHHBIX 33/1aHUH, BO3MOXKHO, COJIEPXKAT OLIHOKHY;




«HeynoBneTBopuTeabHO», yPOBEHD HE CPOPMHUPOBAH: TEOPETHYECKOE COJIEPKaHNe TUCLIUIIIMHBI He 0cBOoeHO. HeoOxo ntuMble
NPaKTHYECKHE HAaBBIKK paboThl HE ChOPMHUPOBAHBI, BCE NPEIyCMOTPEHHbIE paboyel IporpaMMoi INCIUILIMHEI y4eOHbIe
3a7[aHusI BBITIOJTHEHBI ¢ TPYOBIMHU OmIMOKaMu. J[oTIOTHNTEIbHAS CaMOCTOSITeNIbHAs pab0Ta HaJ MaTepruanoM JUCIUILIHHE He
MPUBEZIET K KAKOMY-JIN00 3HAYNMOMY ITOBBIIICHHIO Ka4€CTBA BBITOJHEHNUS yUCOHBIX 3a1aHUN.

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narensctBO, TOX Dn. agpec
JI1.1 |boumposa O.B., MaremMaTrka: yaeOHOe mocobue Caparos: Aii ITu Dp  |http://www.iprbookshop.ru
T'onosko H.H., UBanos Menua, 2018 /70267
[n np.] B.H.
JI1.2  |Pactomumua O.M. Beicias MmaremMatrka: yaeGHoe ocooue Mocksa: Mockosckuii [http://www.iprbookshop.ru
e1arornYeCcKuit /79053.html
rOCyIapCTBEHHBII

yHUBepcuTer, 2018

6.1.2. JlonoHuTeIbHAS JIUTEPATYpPa

ABTODBI, COCTABUTEIIH 3arnaBue W3narenscTBo, rof O anpec
JI2.1 |Bmaros H.A., BeorumcinTenpHas MaTeEMATHKA: yaeOHOE Cawmapa: TTosommkckuit [http://www.iprbookshop.ru
Crapoxuiosa O.B. nocobue roCylapCTBEHHBIH [75371.html
YHHUBEPCHTET

TEIEKOMMYHHKALUI 1
uHpopmatuku, 2017

6.3.1 Ilepeyens mporpaMMHOro o6ecre4eHust

6.3.1.1|Moodle

6.3.1.2|SIupexc.bpaysep

6.3.1.3|MS Office

6.3.1.4|MS WINDOWS

6.3.1.5|Kaspersky Endpoint Security mnst 6usaeca CTAHJIAPTHBINA

6.3.1.6|LibreOffice

6.3.1.7NVDA

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|OnexrpoHHo-0nbIMOTEYHAs crcTeMa «I3narenbcTBo JIaHb

6.3.2.2|ba3a naHHbBIX «DnekTpoHHas OnbMoTeka ' OpHO-ANTaHCKOT0 rOCYIapCTBEHHOTO YHHBEPCHTET A

6.3.2.3|9nexkrponno-6ubaroTeunas cucrema IPRbooks

6.3.2.4|MexBYy30BCKast SIEKTPOHHAS OHOINOTEKA

7. OBPA3OBATEJIBHBIE TEXHOJIOT' U

r[p06neMHa$1 JICKIUA

METOJ ITPOCKTOB

KpYIJIBIH CTOJ

JICKIHS C 3aTJIAHUPOBAHHBIMH
obKaMu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

Homep Ha3znauenue OcHOBHOe OCHAalLLleHH e
ayIuTOPHH




412 Al Kabuuer Omomorndeckoii XuMun. YdyeOHas Pabouee mecTo npenogasarens. [locagounbie MecTa IuIst
ayIUTOPHS JJIs IPOBEICHUS 3aHATHH JIEKIIMOHHOTO |00ydaronuxcs (10 KOJIHYECTBY 00YJIArOIINXCS).

THUIIA, 3aHATHI CEMUHAPCKOr0 TUIIA, KypCOBOTO YueHnueckast 10cka, MyJIbTUMEIUHHBIA IPOEKTOP, IKPaH,
MPOEKTUPOBAHHMS (BBIMOJHEHUSI KYPCOBBIX pa0oT), [HOYTOYK, peakTHBBI, BECbl, HHBEHTaph JUIsl 0OCITYKUBaHUS
TPYNNOBBIX U HHAUBUIYATIbHBIX KOHCYJIBTAIUMH, yueOHOro 000pyAOBaHMUS, OJIKH /ISl XpPaHEHHST y4eOHOTO

TCKYIIET0 KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTaluun 060pyﬂ0BaHI/Iﬂ, XUMHUYECKHUC PCAKTHBLI

422 Al JlaGopaTopusi HEOPraHU4YEeCKOW XUMHUH. YueOHas Pabouee mecto mpenonasatens. [locagounsie Mecta ans
AyAMTOPHS JUISA IPOBEACHHS 3aHATH JIEKIIMOHHOTO |00yuaromuxcst (110 KOJIMUECTBY 00y4atOLIUXCs).
THUIIA, 3aHATUHA CEMUHAPCKOTO TUIIA, KypCOBOTO VY4ennueckas nocka, annapar Kunma, xumudeckue
MPOEKTUPOBAHHMS (BBIMOIHEHUS KYPCOBBIX PabOT), |peakTUBBI, XUMUUYECKasl TIOCY/a, BHITSHKHBIE CUCTEMBI,
TPYNNOBBIX U HHAUBUIYATIbHBIX KOHCYJIBTAIUMH, BECHI, ”HBEHTAPh JJIsl 00CITy)KMBaHHs y4eOHOTO
TEKYIIIEro KOHTPOJISL U MPOMEXXYTOYHOH aTTecTaluy |000py10BaHHUs, ITOJIKHU JUIsl XpaHEHUs yueOHOTO

obopymoBaHUs
215 Al KommnerotepHusiii knace. YueOnas aynutopust st |PaGodee mecto npenonasatens. [locagounsie Mmecta s

MPOBEICHUS 3aHATUH JEKIMOHHOTO THIA, 3aHATUH  (0Oyuaromuxcs (1o KOJMYECTBY 00YHaIOIIUXCs).
CEeMUHAPCKOTO0 THIIA, KypcOBOro npoekTupoBanusi  (Kommbloreps ¢ qoctynoM B MHTEpHET
(BBITIOTTHEHUS KYPCOBBIX paboT), TPYNIOBHIX H
WHMBUIYalIbHBIX KOHCYJIBTAIUI, TEKYIIEro
KOHTPOJISL X IPOMEXYTOYHOH aTTeCTALIH.
[NomenieHne 1J1st CAMOCTOSTEILHON PabOThI

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

1. KAJIEHJAPHBIU ITJIAH

KanennapHblii I1aH BHIBEIIMBACTCS B JIEKIIMOHHOHN ayJUTOPHU M COAEPKUT HHPOPMALUIO O PACIPEIeNICHUH 3aHATHH 10 HEIeIsIM,
yucie y4eOHbIX 4acoB, (hopMax U BpeMEHH KOHTPOJIS U TIp.

B cBsi3u ¢ npa3aHUKaMU U 110 APYTUM MPUYUHAM 4acTh MPAKTUYECKUX (JJAOOPATOPHBIX) 3aHATHH MOXKET UCKIIOYAaThCS HITH
00BeMHATECA. Bee BO3MOXKHBIE H3MEHEHHs YKaXeT MperoaaBaTellb B X0/1¢ 3aHATHIA.

2. BBITTIOJIHEHUE ITPAKTUYECKUX (JIABOPATOPHBIX) 3AHATHI

OCMBICIIEHHOE PelIeHUE 3a]]a4 HEBO3MOXKHO 0€3 3HaHHs BAKHEHIINX MOHATHH, OPMYJI, 3aKOHOB | Tp. JaHHOU TeMbl. [ToaToMy nepen
KaK/IBIM IPAKTHYECKHM (JJa00PaTOPHBIM) 3aHATHEM CTYICHTHI JOJDKHEI IEPENncaTh B KITACCHYIO TETPaJIb MIIH Ha OT/EIbHEIC JIHCTEI
CIMCOK TaKUX HOHATHUH U GopMyII ¢ pacIIudpoBKOi KaXKI0T0 MOHATHS, HOPMYIUPOBKAMU BCEX TEOPEM, CMBICIIOM KaXJI0T0O 3HAUKA: HE
IPOCTO MepenucaTh cIosa "norapudmmdeckoe auddepenuposanne”, a 1aTh ONpeneNeHAE JOTAPAPMUIECKOTO
muddepeHupoBanys; He IPOCTO HAMKCATD "3aKOH paclpeiesIeHUs JUCKPETHOH CllydaifHOM BEeMUMHEL", a AaTh €ro (GOPMYIUPOBKY U
TPUBECTH IPUMEPEI; Hy>KHBI HE CII0BA "IIIOTHOCTH pacipeneneHus ", a rpaduK 3TOH MIOTHOCTH paclpeeIeHNUs.

BonbmuHCTBO GOPMYIT M MMOHATHI KaXKI0TO CIHCKa OyIyT BAKHEHIIMMH U B MacIuTabax BCero Kypca, T.€. JOJDKHBI OBITh 3ay4eHBL; IPH
MOJTOTOBKE K MPAaKTHYECKOMY (J1a00paTOpHOMY) 3aHATHIO, OAHAKO, TAKOH LETHN-MAaKCUMYM MOKHO HE CTaBUTh, OTPAHUYHUBIINCH
CBOOO/IHOM OPHEHTHPOBKOM B COOCTBEHHBIX 3amucsx. [IpernogaBaTens B HavaIe 3aHATHS IPOBEPSET HATNINE U KAYeCTBO PACKPBITUS
coJiep>KaHus CIMCKa y Kaxkaoro cryaenta, npuuéM HA BCEX 3AHATUSAX Ge3 uckioueHus, HaYuHas ¢ IepBOro. ITO U MOHATHO:
OTCYTCTBHE CITUCKA WM (hOpMaNbHas ero Iepenrucka — rapaHTus Hed(pHEeKTUBHOM pabOTHI CTyIeHTa Ha 3aHATHH. OJHOBPEMEHHO
IIpOBEpSETCS pelIeHHE JOMAIIHUX 33a7a4, KOTOPbIE JOJDKHBI OBITh PACcTIpeeIeHbl 10 3aHATHSIM M aKKypaTHO IPOHYMEPOBAaHbI ¢
[IOJIHOM 3AITMCHIO YCJIOBUI ka0l 3a1a4n B OTACIBHYIO TETPAIb IS JOMAIIHIX paboT. JKaneTh BpeMs Ha IEPerucKy
YCIIOBUH HE CIEIYeT: 3TO HE TOJIBKO JIeJIaeT CTY/AEHTA HE3aBUCUMBIM OT 33/1a4YHUKOB, KOTOPBIX B HY’KHBIIf MOMEHT — Ha KOHTPOJIbHO,
3a4éTe — He OKaXKeTCs 0] pyKOH, HO U TIOMOTaeT B PEILICHUH 3a/1a4, 3aCTaBIIsAs 3aMETUTh KaKyl0-HUOY b BaKHYIO “MeJIodb” THIa
OTCYTCTBHSI HaUaJIbHBIX MJIM KPAeBbIX YCIOBHH. Eciu npu BceM cTapaHuy peluTs AoMalHue 3aaa4du He ynanocs, JJOJDKEH BbITh
[IPEBABJIEH YEPHOBUK PEIIEHUIA. He nmeromue Ge3 YBaXXUTEIbHON IPUYNHBI CIIMCKA MOHATHH U HE IPUCTYIABIINE K
PELICHHUIO JOMAIIHKUX 337ad [MOIy4aloT HeYJOBIECTBOPUTENBHYIO OLIEHKY M JOJDKHBI OyIyT SBUTHCS HA BHI3BIBHYIO KOHCYJIBTALIUIO B
yacel IPC. Pa3ymeercs, 0OHa OTKpBITa U JUIS BCEX JKETAIOLIHX.

Takue KOHCYIIBTAIUU MPOBOISATCS PETYISIPHO C YKa3aHWEM BpeMEHH B KasleHaapHoM Tutane. O BeCKOH MPUYHHE NPECTOSIICH HEIBKH
CTYJICHT-3aJI0JDKHUK 00s13aH 3apaHee MpeaynpeuTh NPEroaaBaTelis; He OTOBOPEHHAs 3apaHee HesIBKa 3a/I0JDKHUKA Ha BBI3BIBHYIO
koHcynpTanuio Bieu€t OBA3ATEIIBHOE JOBABOYHOE UHAVMBUAY AJIBHOE 3AJJAHUE — 3anauu, mpopaboTKy KOHCIIEKTa 1
1p. SICHO, YTO MPH MOBTOPSIOIINXCS HESIBKAX Ha BHI3BIBHBIC KOHCYJIBTAIIMU CTYICHT CTaBUT ce0sl B OUYEHB CJI0XKHOE MOJIOKCHHE.

Ecnu 3ansatue 6bu10 o JIFOBbIM npuunHaM npomnyiieHo, CieayeT, epenucas y ToBapuinei kiaccusie 3a1aun 1 PASOBPABIINCH
B HUX, noAroToBUTh CIMCOK MOHATHH, PEIINTh JOMAIIIHUE 337a4l U SIBUTHCS HA OJIDKAMIIYI0 KOHCYJIBTALUIO, I/1€ TIPENoiaBaTellb
IIPOBEPUT Ka4eCTBO paboThl. Eciy mpruunHa npomycka yBakuTeabHa, CIIMCOK HAJIO0 JIMIIb IT0Ka3aTh, @ BOT €CIH




HCET — CAaThb, NPEABAPUTCIIbHO 3ayUHB.

BHUMAHME! ITpomnyck (110 1t060i npuuuze!) G0IbIIOro Yucia 3aHITUH, a TeM 00J1ee HesIBKa Ha BbI3bIBHbIE KOHCYIbTALIUU
03HAJaeT, YTO MPEroAaBaTe0 MPUAETCS 3aTPATUTh Ha paboTy ¢ Bamu 3HauMTEIEHOE BpeMs: IPOCMOTPETH IO KaXKI0H TeMe
HepenucaHHble KIACCHBIE 3a]]a4l, IPOBEPUTH WU NIPUHSAThH CIIUCKU MOHATHH, IPOBEPUTH PELICHHUE JOMAIIHUX U JOMOIHUTEIbHbIX
3a1a4. Ecitit 3T0 IpoHCcX0auT B cepearHe ceMecTpa, TO BCE MOXKET OKOHIHMTHCS OIaromoryqHo — TYT YK Jero 3a Bameit
JI0OPOCOBECTHOCTHIO U crIocoOHOCTAMU. HO K KOHIly ceMecTpa He IOMOXKET U JOOPOCOBECTHOCTD NIPOCTO NOTOMY, 4TO BaM He xBaTut
BPEMEHH: B IIEPBYIO OUepe b Ha KOHCYIbTAIMAX, 3a4ETe 1 Ip. IPerojaBaTelb OyaeT paboTaTh CO CTyIeHTaMH 0€3 3aJ0KeHHOCTH HITH
¢ MeHbIIEH 3aJJ0JKEHHOCTHI0. Kak ToIbKO 3aKOHIMNINCH 3aHsTUs, npenojasatenb HE OBA3AH ¢ Bamu paboraTsb; ¢ HUM Ha0
JIOrOBAPHBAThCS O KaKA0H BCTPEYE, YTO 3aBUCUT HE TOJBKO OT Balleil roTOBHOCTH, HO U €r0 JKellaHKs, MHEeHHUs 0 Bac, 3aHATOCTH 1 1Ip.
M3-3A IIPOITYCKA BOJIBIIIOI'O YMCJIA IIPAKTUYECKUX (JIABOPATOPHBIX) 3AHATUN TAK)XE HECKOJIBKO
CTYAEHTOB EXETOAHO OTUMCIIAIOTCA U3 YHUBEPCUTETA.

3amMedy, 4TO MPH MPOBEICHUH KOHTPOJILHBIX PaboT 3pPekTHBHO MOKHO HCHOJIB30BaTh TOIbk0 CBOU crivcku MOHATHH, KIIACCHBIC U
JIOMaIIHUE TETPAaU C 3aJa4yaMy. 3aa4i KOHTPOJIBHBIX MOJIOUPAIOTCS OJHOTHITHBIMHE C PEIIaBIINMUCS JIOMa U B ayAUTOPHH, TaK 4TO
HEKa4YeCTBEHHOW MPOPabOTKOI CBOMX 3aMMCei WK UX HEMOJHOTOW HepaIuBbIi HAKaXKeT caM ceOsl.

BHUMAHMWE! 113 MHOTOJIETHETO OIIBITA YCHELTHOIO PELIEHNs YUeOHBIX 3aja4 MHOO U3BJIIEUEHBI JIUIIb 3 YHUBEPCAIbHBIX UCTUHBI JUIS
TeX, KTO TAKXKe XOTell Obl HAyYUThCS PEILATh yIeOHBIE 3a0aUH.

a) 3HAU TEOPUIO U, TJIABHOE, ®OPMVIJIbI (unu xots ObI 3Hal, r1e 3TH GopMyIisl HaidTH). Eciu B 3a1ade uaét peds o
KacaTeJbHOI U HOPMaJU K KPUBOA, @ ThI HE 3HAEIllb, YTO 3TO TAKOE M HE MOMHUILb TE€OMETPUYECKUIT CMBICI IPOU3BOJHON — JEI0
0e3Ha/Ie)KHO, T.K. THI JayKe He 3HAellIb, Ille U 4TO HcKaTh. Ho ecim 1 3Haelpb, Hy)KHa ONTUMalbHas cTpaTerus pemenus. [loaromy

6) PELIIAM C KOHILIA. D10 3HAYHT: BHUMATEIHHO POUNTAB YCIOBHS, CACIAB HX HOMHYI0 MATEMATHYECKYIO 3aIliCh (HE YIIyCKas HH
OJIHOW «MEJIOYM» THIIA MPEJIEIIOB HHTETPUPOBAHUS, TUPPEPEHIINAIOB, TPABMILHBIX 0003HAYCHUH IS BCEX BEJIMYUH, 3aITUCH
YHUCIIOBBIX 3HAUYEHUH B OJHOHN CHCTEME U TIp.), OTIPEAeIH, YTO HAJ0 HAiTH — U ¢ yuerom ycnoswuii 3anaun [IOJIBEPU ®OPMVYIIY,
KYJIA BXOOUT NCKOMAS BEJIMYNHA. [IpaBuibHO NOCTaBICHHBIH BOIIPOC — IOJIOBUHA pellleHHs. B nmpocTeimux 3agauax
HYKHa BCero ojiHa opMyiia, B 0oJiee CIIOKHBIX — PsiJl B3aUMOCBS3aHHBIX. BBIOOP 3THX OpMyT — JIe7I0 TBOpUYECKOe, Tpedyroliee He
TOJILKO 3HaHH, HO U ombITa. [To3ToMy

B) PEIIIMI MHOTI'O 3AJIAY. Ecnu TbI B CBOE#! ’KHM3HHM PELINII BCEro 2 MaTeMaTHYECKUE 3aJa4H, TO 3-10 CKOpee BCETO HE PEIIUIlIb; €CIIU
2002, To 2003-t0 ckopee Bcero penruiib. JIydine pemars caMoMy — XOPOIIIO 3alIOMUHAETCS, CIOCOOCTBYET CAaMOYBaXCHHUIO U
YCBOCHHIO TEOPETHUECKOT'O MaTepralla; HO TOJUTCS pellieHe NPEnojaBareis, TOBApHILA, U3 KHUKKA — JIMIIb ObI pelieHue
3allOMHIIIOCK. [1pH peIeHnH OJIMMITHATHBIX 33/1a4 O4Y€Hb YacTO HY)KHO 3HAaTh KaKOH-TO CIIeNUABbHBIN IPUEM, Cpa3y BUAETh, Ha KaKylo
TEOpeMy WM 3aKOH JaHHas 3a]aya.

K COXKAJICHUIO, OTU UCTUHBI HCIPUT'OAHBI ITPU PCIICHUHN 3aa4 HAYYHBIX (He TOBOPA YK€ O )KI/ITGI\/‘ICKI/IX)I 30€CHh Yall€ BCETrO HEU3BECTHO
HC TOJIBKO KaK peulaTb, HO U YTO UCKAaTb, KAKOBbI UCXOAHBIC JAaHHBIC, ITOJIHBI JIU OHU, HEAOCTATOYHBI HUJIU M30BITOYHEL. ..

[To nToram 3aHsTHI Ha 3a4eT (IK3aMEH) BBIHOCATCA 2 OLIGHKH: 32 YMEHHUE pemarh 3a1a4u (110 ©TOraM KOHTPOJIbHBIX H PELICHUIO
JIOMAITHUX 3a/1a4) ¥ 33 J0OPOCOBECTHOCTH (CBOEBPEMEHHOCTD M KA4eCTBO PAOOTHI CO CITUCKAMH, TPOITYCKU 3aHATHH H T.11.).

BHUMAHUMUE! TlpakTrueckue (1TabopaTopHbIC) 3aHATHS 3a4TEHBI, €CJIM: a) €CTh MOJHbIC CIIUCKHU MOHITHH M0 BCEM TeMaM, 0) peIieHbI
BCE JIOMAIIIHKE 32/1a4H, B) BOCCTAHOBIICHBI BCE MPOIYILECHHBIC 3aHATHS U CAaHBI 33JI0JDKEHHOCTH, T') 3aU4TEHBI BCE KOHTPOJILHBIE PA0OTHI
Y MHIMBHIyaJIbHEIE 3a/IaHHUS.

3. UI3YYEHUE TEOPETUYECKOI'O MATEPUAIJIA

IMpakTH4yeckre yMEHUS U HaBBIKU MOTYT OBITh IOJy4eHBI TOJIBKO HA IPOYHOM 0a3e 3HaHUM, TPHOOPETEHHBIX PU U3yUECHUH
TeopeTndyeckoro Matepuana. Ho B ocHoBe 3HaHui o0s3arensHo sexut npouecc SAIIOMMUHAHUSA, 3AYUHMBAHUM .
JleiicTBUTENBHO, TH00as 00JaCTh YEIOBEUECKUX 3HAHUH — MaTeMaTHKa, PU3HMKa, elaroTuka, MeAUIUHA — OMHUPACTCS Ha
onpenenéHHblil Habop nouaTuii ("mpousBogHas — 3T0...", "Megarornka — 370...", "INEKTPUIECKUI TOK — 3T0..."), PaKTOB U sABICHUN
("Bonra Bnagaet B Kacnimiickoe Mope", "oHOMMEHHBIE 3apsiibl OTTAIKUBAIOTCA", "TIEPBBIM NPU3HAKOM 3a00JI€BaHUS TU3EHTEPHEH
sBIsieTcs..."), 3aKOHOB, TEOPEM U 3aKOHOMepHOcTeH (''3aps B 3aMKHYTOH cucteMe coxpansercs”, "KBaJpaT TMIIOTEHY3bl PABEH CyMMe
KBaJIpaTOB KaTeToB", "MpuéM aclUpHHA CIOCOOCTBYET CHIDKCHUIO TeMIIepaTypsl OOIBEHOr0"), HCIOIb3YeT COOCTBEHHBIE rpaduiecKue
Y CUMBOJIbHBIE CPEJCTBA (YePTEXH, KAPThI, (HOPMYIIbI, CXEMBI); U BCE 3TO HAJI0 3ay4YHTh, 3aIOMHUTH, Y3HATH JKEJIAIOIIEMY U3yYUTh
JTaHHYIO HayKy. He Hajo myTarh 3yOp&xKy U 3aydnBaHKE: B IIEPBOM CIlIydae CMbICII 3aTIOMHHAEMOI'0 HEU3BECTEH, KaK B IETCKOU
cunrasike "DHebeHepaba...", Tak uTo 3ayunBaHue TeopeMbl [Tudaropa He Oynet 3yOpExKo, €CM OCMBICIICHBI M 3ay4€HbI TIOHATHS
"mpsAMOYTOJIbHBIN TpeyroasHUK", "kaTer", "runorenysa”, "kBazgpar", "cymma. Borpoc o moHMMaHuM, OCMBICIMBAHUN MaTepualia
JIOCTATOYHO CIIOXKEH, YTOOBI Ha HEM 3[IeCh OCTAaHABIUBATHCS; BaXKHO, YTO MPOpabOTKa, OCMBICINBAaHUE, TOHUMAaHUE HOBOTO ONTUPAETCSI
Ha YK€ 3ay4eHHOE, YCBOGHHOe 3HaHue. He n3yuaBiiemy aHIIIMHACKUH A3bIK Qpa3a "A cnuk pamH" Tak ke HelOHSTHA, KaKk He
n3ydaBIIeMy MaTeMaTUKy — "MOJYJb CMEIIAaHHOTO MIPOM3BEICHUS TPEX BEKTOPOB YHCICHHO PABEH 3HAYCHUIO 00beMa
napajuleNienuIe a, IOCTPOEHHOr0 Ha 3TUX BeKTopax". OueHb 4yacTo CTYIEHT 3asiBiisieT, uTo oH co 1mkoiasl HE IOHMMAET
MaTeMaTHKY, a Ha jiesie oka3biBaetcs, uto oH e€ HE 3HAET; He mOMHUT (MJTM MOMHHUT MPUMEPHO), YTO TAKOE apTyMEHT, (DYHKIIHS,
IIpeJies]; He 3ay4il, KAKUMHU OyKBaMu 0003HAYAIOTCS 3TH BEJIMYHMHBI M KaK 3TH OYKBbI TMIITYTCS M YUTAIOTCS. M ecii B TaHHBIA MOMEHT
crynent HE TIOMHUT, uto Takoe nepBooOpazHas win auddepentman, To npuuém 3uech nonnmanne? MATEMATHUKY HAJTO

YUNUTb HAN3YCTDb, xak HHOCTPAHHBIH S3BIK: 110 AECATh MOHATUH, popMyi1, 0003HaueHUIT




Ka)KIbIU I€Hb, TI0 HECKOJIBKO pa3, MOKa He 3allOMHMIIL — U uepe3 rox-asa PEI'YJISIPHBIX 3AHSTUN 3aroopuib. YYEBA T10
HACTOSIIEMY — 3TO TSXKEBIN TPY/I, n Hudero He 106BIOTCS Te, KTO MEUTAET "MOHMMATE" MaTeMATHKy 6e3 eXKeTHEBHOTO
Tpyna no e€¢ UI3YUYEHUIO. KopeHb yueHus ropek, HO IIOABI €ro (II0Ka XOTs ObI B BUJE 3aCIyKEHHOM IATEPKU Ha SK3aMEHE) CIaKH.

"Ho 3T0 CKOJIBKO k€ Ha/l0 3ay4uBaTh, y Hac He oJHa Bama qucnuniauzal" — ckaxyT HHbIE CTYAEHTHL. [0 UCTUHBI 31€Ch €CTb,
MO3TOMY B YHUBEPCHTETE U CYIMIECTBYIOT IIPEII0JaBaTeNN: OHH B COOTBETCTBHH C IPOrpaMMaMH OTOMPAIOT MaTepHal H OPTaHU3YIOT
u3ydeHue, BbIIEISI BakHENIIee, IoMorasi U KOHTpoaupyst. ONbITHBIN IpenojaBaTeib 3HaeT, 4TO BAXHEMIIUX nonstwit, dopmyn,
SBJICHUH, 3aKOHOB, OTBITOB, CXeM, Ipa()MKOB, KOHCTAHT 3a CEMECTpP COOOIMAaeTCs CTYACHTaM COTHH ABE-TPH, U 3ay9UTh UX TI0 CHIIaM
JlaXke TOMY, KTO HUUEro He IIOMHUT (HEBEPOSITHBIH citydaii!) co MKoJbI — ObLIO ObI JkeNaHue. Penent npoct: 3anuliiy 3To BakHeHIee
HECKOJIBKO pa3 (MOTOpHAs MaMATh caMasi IPOYHas — KTO HAyTHIICS €3IUTh Ha BEJIOCUIIE/Ie, €3IUT BCIO )KU3HB); IPOTOBOPH BCITYX H
HocJymail Topapuina (MCHONb3yH CIyXOBYIO IaMATh), IOJUEPKHU KpacHOH macTol, 06BeM paMOUKOH U BHUMATEIbHO PacCMOTPU
(3puTenpHas MaMATh camasi EMKasi — TOBOPAT ke, UTO JTydIlle OAUH pa3 yBUJIETh, UeM CTO pa3 yCIBINIaTh). s obneraeHus
CTYZIEHYECKOI0 Tpyza Bcé BaxkHeillee, 4To TpeOyeT 3ayduBaHUs HAU3YCTh, BBIAEISIETCS IPENOIaBaTeNIeM B X01€ UTCHUS JIEKIUU B
paMKy.

OpHako OyaymeMy CIenuaIncTy Majio 3HaTh IPEAMET, Halo eIé yMETh €ro U3Jlaratb, OOBSICHATE IPYTHM, H00 Cpean JIIOSH KHUBEM,
3a4aCTyI0 — MEHEe OINBITHBIX. B 00IEM-TO 3TO HUCKYCCTBO, KOTOPBIM OBIIAJIEBAIOT BCIO JKU3Hb, cIulaB 3HaHuil u OIIBITA uenoseka
(HemapoM co BpEMEHEM CICIHAINCTy HAYMHAIOT IIIATUTh OoJibine). Ho B OCHOBE JISXKHUT, HA MO#t B3IJIsA, MproOpeTaeMoe Mmpu
U3y4YEeHUU U B X0Jie paboThl yMEHUE BUETh U u3narath cBoil npeamer kak CUCTEMY 3HaHuii, a He Ha0Op OTJEIbHBIX 3ay4E€HHBIX
¢axtoB. s storo Hago [IOMHUTD He TonbKO camut (hakThl, HO M CBSI3H MEKAY HUMH, UX TIOCIIE0BATEILHOCT BO BPEMEHH, CTEIICHb
Ba)XKHOCTHU U CJIOXKHOCTH AJIS1 BOCHIPUSTHS, HCIIONB30BaHNE B JalbHelIIeM Kypce, He00X0IUMOCTh CBOOOIHOIO BIaJCHUS, CUITY
SMOIMOHAIBLHOTO BO3ACHCTBUS U T.1. U T.Il. Bpems Ha n3noxeHne MaTepuana, Kak ¥ BpeMsI OTBETa IIKOJbHUKA WIIN CTYJ/ICHTa, BCEria
OrpaHUYEHO; 3HAYUT, HAJI0 IOMHUTH U paclpeieieHle BpeMEHH ¢ y4€TOM BO3MOXHBIX BOIIPOCOB, J1a €II€ U YMETh Ha XOAY
MepecTpanBaThCs B CIIydae KaKHX-TO HEMPEIBUICHHBIX 00CTOATENBCTB (II0TAC CBET; HE MONYIHIIach JEMOHCTPAIHS, HA KOTOPYIO
ONUPAJIOCh U3JIOKEHUE HOBOTO MaTepHana, 1 np.). Kaxaplif U3 HaC IOMHUT CO BPEMEH IIKOJIbI MOJIOABIX yIUTeNIeH NIn IPaKTUKAHTOB,
KOTOpBIE HETIOHATHO OOBSCHSIOT, IOCTOSIHHO 3ariIs/IbIBasi B TETPAAKY, @ TO M YHTAas 10 HEH; KOTOPBIE THXO U HEBHATHO TOBOPSIT U
MEJIKO IHIIYT Ha JI0CKE; Y KOTOPBIX IIOCTOSIHHO HE XBaTaeT BPEMEHU U YPOK 3akaH4duBaeTcs (paszoi "OcTaipHOE IOCMOTPUTE J0Ma
camu 1o y4eOHuKY". Bcé 310 eme nmpuaércest HCIBITaTh Ha ce0e MOUTH KaKOMY CTYACHTY B X0JI¢ IPAKTUKH; a II0OKa HH CJIOBa HE
TOBOPUIJIOCH 00 YMEHUU BIIaJETh CO00i B IPUCYTCTBUM Ha YPOKE IPOBEPAIOILET0, BUAETH 110 PEAKIUU ayJUTOPHHU CTEIIEHb
3aWHTEPECOBAHHOCTH M IOHUMAaHHS, HE TOBOPMUIIOCH 00 MCKYCCTBE HHTEPECHO MPETOIHECTH CaMblii ""cyxoi" MaTepuai u o mpobieme
po0JIeM — yMEHHH NOoJiepKaTh AuciuIiuiHy Ha ypoke. YMEHUE — 5TO 3HAHUE B JIEVICTBUH. 3Ha4nT, €CIH XOUeIIh YMETh
W3JIaraTh MaTepuai, Hy>KHO IIOCTOSTHHO MPOOOBATh 3TO JIENAaTh, HCTIOIB30BATh JIIOOYIO BO3MOKHOCTB: JUISl CAMOTO Ce0sl, BCIYX HIIH Ha
Oymare; U1 TOBapHIlel Ha Beuepe, cOOpaHuy, B KOMHATE OOLIEKUTHS, Iepe]l 3aHATHEM,; IJIS IPEHoAaBaTelis Ha IPAKTHUECKUX
(J1TabOpaTOPHBIX) 3aHATHUSX, B XOJ€ TEOPETHIECKOTO cOOECeI0BaHMs, Ha KOJUIOKBUYME WIIM dK3aMeHe. MOKHO MPOIODKUTE aHAJIOTHIO
C U3YYCHUEM HMHOCTPAHHOI'O A3bIKa: MaJIO 3alIOMHUTDL, KaK MULIYTCS, YUTAOTCA U IIPOU3HOCATCA CJIOBA; HYKHO emé 3HaTh MpaBujIa
9TOTO f3BIKA U 0053aTEIHHO B HEM MPAKTHKOBATHCS, HCIIONB3YS JTIOOYIO BO3MOXKHOCTE. JIMIIb TOrAa OyAyT HOHSTHEI BOIIPOCHI
MperojaBaTes U B OTBET HE BBITOBOPSATCS UCKOBEpKaHHbIe Ppasbl "Metoxn 'aycca — 310 koraa...", "Marpuiia — 3TO COBOKYITHOCTb
nanabix" wim "lpumensiem moacranoBky YeOprmena'.

KcraTh, aHanorust ¢ ”HOCTPAHHBIM S3bIKOM UMEET M PSMON CMBICI: B MATEMAaTHKE MHOXECTBO MTOHATHI 0003HAYaeTCsl CII0BaMH
HWHOCTPAHHBIX A3BIKOB, B OCHOBHOM JIATHHCKOTO U Ipedyeckoro. JleTepMHUHAHT, CUCTEMa, TUBEPTeHIHs, pOTOp, BEKTOP, MaTpHIla,
HWHTETpAll, CyMMa U JIp. — HaM UX PUXOAUTCS 3ay4UBaTh, & HTAIBSHILY WU aHTJIMYaHUHY OHHM 3HAKOMBI C IETCTBA KaK CJIIOBA POTHOTO
si3bIka. To ke ¢ 0003HaUCHUAMU: Bce 0€3 UCKITIOYCHHSI MaTEMaTHYEeCKIE BETMUMHBI HIMEIOT MEPY, STAJIOH JUIS CPABHEHHS, CTHHHILY
u3MepeHus (B 3TOM 3aciyra MHOTHX MOKOJICHHI MaTeMaTHKOB; a MoxeT Jin Mmeauiiuia U3MEPUTD Tsbkects 00e3HH, TIeJaroruka —
CTENeHb MAaCTEPCTBA YYHUTEIIS, a ICUXOJIOTHs — CHITY SMOUUi?), TpeOys Kakoi-To OYKBBI IJIsl OMTUCAHUS KOJIMYECTBA KAXKIOH TaKOH
BEJIMYMHBL. DTH OYKBBI 3aMMCTBOBAHBI B OCHOBHOM M3 JIATBIHH — SI3bIKA MEXYHAPOIHOTO OOIICHHS YIEHBIX B MIOPY CTAHOBIICHHS
MaTeMaTHKH Kak HayKd. MaTeMaTHKaM elé HU4ero, a KaKoBO MEIMKaM WM OHOJIoTaM — 3ay4uBaTh Ha3BaHUs BCeX OOJE3HEH,
KOCTEH, MBI, JIEKAPCTB, PACTEHNH, HACEKOMBIX Ha JaThiHU? BoT re 3yopéxkal

Wrak, Ba)KHBIM KOMIIOHEHTOM TIpo(deccoHaIM3Ma crienuanucTa (a Tem 6osee, poIUTeNst WIN YUUTEINs) SBISETCS, KPOME OTIIMYHOTO
BiIafeHHs (PaKTUUIECKUM MaTepHaIoOM, yMEHHE 0TOOpaTh JaHHbIE Al KOHKPETHOTO Pa3roBopa, Oeceisl, pacioIoKHUTh BCE B HY)KHOH
M0CJIeI0BaTeIbHOCTH, BBIACIUTD BaKHEHIIee, pacnpeieuTh BpeMs U 1p. Bcé 370 Heo6Xo1uMo crienaTh 10 pa3roBopa u, B ujaeaie,
3alIOMHUTb, YTO HAUHETCS OHa ¢ onpoca Banu n Camm, 3atem Bans perraer goMaIiHiow0 3a1a4y, U Ha MATHAALATON MUHYTE
oObsicHeHHe TeMbl " eoMeTpuuecKie MPUII0KEHHs OIIPE/IeIEHHOT0 HHTEerpaja’ HaJo HayaTh He C IOBTOPEHUs OIpeesIeH s TAKOTO
HHTETpana, a ¢ IpoChOBI IPECTaBUTh ceOe KHU3Hb 0€3 pacueToB IUIOIaneH, paboThl, CHII, TEXHUYECKUX NoTpeOHocTell. Ha npakTuke
TaK He MOJy4aeTcsi — CIMIIKOM MHOTO€ HaJ0 3allOMHHATh, O3TOMY Bee neparoru nuuryTt [IJTAHBI 3AHSTHUN, rae 0TOOpaHHBIN
MaTtepual pacloyIokKeH B JOJDKHON MOCIEI0BATEIbHOCTH U IPUMEPHO PACIpeNeNiEH IO BPEMEHH, TAE BbIACICHBI (POPMYJIBI U TTOHATHS
JUTA 3a1MCH 00y4aeMbIMH, TJI€ CAeTaHbl KAKUEe-TO BaXKHbIE JIs yuuTesst moMeTKu. CTyJeHTaM Ha NMPAaKTUKE U HAYMHAIOLIUM YUUTEISIM
3AIIPEIIEHO Bectu ypoku, He UMesl IpeIBAPUTENHLHO COCTABIEHHBIX TUIAHOB, T.K. MX HAJIMYHE — BCE K€ FapaHTHs, XOTI U
HETIOJIHAs, TOJITOTOBKY K 3aHATHIO. [[1aH HE TOJBKO OpraHu3yeT CaMoro Y4uTess, pasrpyKaeT ero naMsTh, 03BOJISIET HAKaIIUBaTh
MaTepHal U 4epe3 rojl He HAYMHATh NOJATOTOBKY K 3aHATHIO C HYJIS, HO U CITYXKHUT MOIIHOM NCUXO0JIOTHYECKON MOAJEPKKOHN B X0OJI€
W3JI0KEHUS] HOBOM TEMBI; €CIIM YTO-TO 3a0bL1, HAIlyTal, HE CXOAUTCS OTBET B 3aJau€ — MOJKHO 3arjIsiHyTh B 1iaH. [paBaa, s
HAYMHAIOIIMX 3/IeCh KPOETCS OMacHOCTh Ype3MEPHOM NPUBSI3aHHOCTH K IUIaHy, O0SI3Hb OTOPBATHCS OT HETO; a caMble HEyMeINble WU
nenuBble npocro-Hanpocto YUTAIOT 3anucu Beayx (peds HE UAET, KOHEYHO, O KaKOW- TO HY>KHON IIUTAaTe WM OTPBIBKE
npousBeneHust). Kpome Toro, moaroroBka KaueCTBEHHOTO IJIaHa — OTOOP M 3aIlUCh MaTepHaia, 3alIOMUHaHUE BCETO BaXKHOTO,
IIPOPENINBaHKE 3a1a4, IOATOTOBKA YKCIIEPUMEHTa — TpeOyeT moHayaxy OOJIbIIOro BpeMeHH, TaK 4TO IepBbIe ABa-TPH roJa paboTh
OYeHb TPYZHBI, JAXKE €CIIM 3a0BITh MPOOJIEMbI HEYMEHHS MOIEPKATh JUCLUILINHY, BECTH KJIaCCHOE




PYKOBOJICTBO, TOBOPHUTb C POJUTENISIMHU, OBITh TOUHBIM U 0053aTENbHBIM, TPOOJIEMbI BXOXK/AECHHS B KOJUIEKTUB, OBITOBBIE, CEMEIHbIE U
p. ¥ 1p. Beap m1aHbI-TO HYXKHBI K K&KAOMY YpPOKy! SICHO, YTO YMEHHUIO COCTABIIATH TaKHE IUIAHBI TAKKE HAJO0 TUIATEIBHO YYUTh B
YHHUBEPCHUTETE.

[TosToMy B IIpesI0’KEHHOM Kypce U3ydeHHe TeopeTHIecKoro Marepraia crpoutcs Ha 6aze [INIAHOB OTBETOB (TAMIKECTOB),
KyZia B CXKaTOM BU/I€ BXOAUT MaTepua JIEKIHH B HY)KHOH MOCIIEA0BATENHHOCTH, IPUYEM BaKHEHIINE HOHITHUS, (OPMYITEL, TEOPEMBI 1
IIp., KOTOPBIE CIIEYET 3ay4YUTh HAaU3yCTh, JIMIIb YIIOMUHAIOTCS, a BOT BECh BCIIOMOTaTeJIbHBIN MaTepHai (MaTeMaTH4eCKUE BBIKIIAIKH,
CXEMBI, PUCYHKH ) IPUBOIUTCS OoJiee moApoOHO. JlaiKecThl COOMPAIOTCS CTYACHTOM CaMOCTOSATENILHO TIOCIIE Pa3bsICHEHHIH
npenojasarens B Hayane Kypca. Ot crynenta tpedyerca IIOAIOTOBUTHCA K X UCITIOJIb3OBAHUIO ITPU OTBETE,;
IepenucaTh IUIaH OTBETa Ha OTIEIbHBIN JIMCTOK JKeJaTeNbHO (BKII0YaeTcs NaMTh!), Ho He 00s3aTenbHo. [loAroToBKa 03Ha4aeT He
TOJIBKO 3ay4MBaHHE BCETO, YTO HAJI0 3ay4YUTh, HO U TOTOBHOCTH Pa3BepHYTh Jal/PKECT B BUE IOAPOOHOTO U MOJIHOTO OTBETA,
PACKPBITh MaTEMaTHYECKHE CBS3H B IPOMEKYTOYHBIX BBIKJIAIKAX, YKa3aTh CMBICT KaXIOT0O 3HAaUKa, OYKBBI, PUCYHKa, BEPHO HA3BaTh
Bce OykBbI U T.J1. [I11aH 0TBeTa — He 10rMa, a pyKOBOJICTBO K JeHCTBHIO. J{a, cllejoBaHMeE IJTaHy HAaBSI3bIBACT CTY/AEHTY OIIPENeIEHHYIO
JIOTHKY OTBETA, 32 KOTOPOH CTOSAT UCKYCCTBO U OIIBIT CIICIMANIKNCTa (YUTall — yuuTess WK poauTens). Ho MOXKHO MOJIrOTOBUTH CBOU
IUIaH, CJIeJ0BaTh CBOEH JIOTMKE WJIH JIOTHKE ydyeOHHKa — JIMIIb OBl IJIaH BKJIFOYAN BECh MaTepuan naiikecra. laimkect —
y3aKOHEHHasI IT0JICKa3Ka, TAe MaTepHal LeI0H JIeKIIH 3aHUMAaeT MOJICTPAHHUIIBI, TaK YTO CBOOOJHOE BIIaJCHUE AaHKECTOM — yXKe
Xopouui npusHak. Jaiikect orpaHnYrBaeT U TpeOOBaHUS NPENOAaBaTellsl: 3a paMKH IUIaHa OTBETA €0 BOIIPOCH! BBIXOJUTH HE
JIOJKHBL.

YacTtp MaTepualna Hy>)KHO U3Y9HTh CAMOCTOSATEIBHO, YTO MPEAIoiaraeT MoAroToBKy cBoero mrana orseta. BHUMAHUE! Oto nomken
6b1Th IIJIAH, A HE TEKCT oTBeTa, KOTOpBLil IPOCTO 3a4uThIBaeTCs. UTEeHHE 3arOTOBICHHOTO JOMa TEKCTa COBEPIIECHHO
Henpomnyctumo! Takas popma paboThl ¢ y4eOHHKOM BO3MOXKHA MPH MEPBOM MPOpabOTKe MaTepHaia s ceOsl, HO H3JI0KEHHE €T
OLICHUBAIOLIIEMY OTBET IIPerojaBaTelio TpeOyeT ropasno Oonee MIOTHON CBEPTKHU HHPOPMAIUU B TAMSATH.

CocrapieHue U IpopaboTKa IUIAHOB OTBETA HE TOJILKO TOTOBAT CTYAEHTa K Oyaymieil podecCHOHAIBHOMN AeSTeIbHOCTH, HO U
Pa3rpyXaroT ero namsATh 3a CYET BCIIOMOTAaTENILHOTO MaTepHaa, IPOMEXKyTOYHBIX MAaTEeMaTHYECKHUX BBIKIAOK U TIp., KOHIEHTPUPYS
BHHMAaHNE HAa OCHOBHOM. J[aliJKECThI ONPEAENAIOT TOT 00BEM O0TBETa, KOTOPOTO 0XKUAAET IperojaBaTesb, IPUIEM OH BIpaBe
TpeboBaTh rIyOOKOr0 YCBOSHHUS BCETO MaTeprala AaipKecTa (B TOM YHCIIe U BBIBOAA (POPMYII, T.K. 3a[IOMUHATDH BBIBOJ] HE HATIO).
Pazymeercsl, CTyJIEHT MOXET UCIIOIb30BaTh JII0OO0MH HONOIHUTEIbHBIN K JaiKECTY MaTepuall.

SIcHO, YTO HETIOJTHBIN WITM HEKaYECTBEHHO MTPOPAO0TAHHBIN IJIaH OTBETA TAPAHTUPYET CHIDKEHUE OIIEHKH. JTO CIIEAYET U3 TeX MPOCTHIX
CO00paKeHUH, UTO KaXKAbIH Jai/pKecT BKIIOUAeT MaTepyuall IPUMEPHO OJHOMN JIEKIUH, T.€. Ha HOATOTOBKY U IPOPAaOOTKY €ro HaJlo
3aTpaTuTh 2-3 yaca — TPy HEMAJbIA 1 HEPOCTOH, TPeOYIOIINIA HCIIONB30BaHMs BCEX BUIOB ITAMSTH, U3yIeHHS KOHCIIEKTA JIEKIHH 1
y4eOHHKOB, IOMOIHUTEIBHOM ITUTepaTyphl. W eciiu 3TUX 4acoB MHTEHCUBHOM pabOTHI HE ObLI0, AAlKECT IPUHECET MAJIO MOJMb3BL.
KayecTBO MOArOTOBKH, T.€. yMEHHE CBOOOIHO U TpaBuiibHO roBopuTh H&a MATEMATHUYECKOM S3bIKE, 6yaet npoBepsAThCs B X01€
TEOPEeTHYECKOT0 coOeceIoBaHNs B KaOMHETE, Ha KOJUIOKBHYMax M Ha 3aueTe (9K3aMeHe).

®dakTHyecKuid MaTepuall sl YaCTH JaliPKECTOB HE YAAaCTCs HAWTH B ydeOHUKAX 110 TOW MPOCTOW NMPUYMHE, YTO OH Ty/a elIé He ycrel
MOTACTh. DTO TAKXKE OJHA U3 IIPOOIIeM MPETIoNaBaHmsI, 0COOCHHO OCTpast M3-3a OBICTPOTO Pa3BUTHS COBPEMEHHOI HAYKH: YaCTh 3HAHUH
MIOCTOSIHHO NIPUXOIUTCS] OOHOBIIATD U MOMOMHATE. [IpeicTaBuTeNIIM MaTeMaTUKY U €CTECTBEHHBIX JUCIMIUINH — (QU3UKaM, XUMHKaM,
OnooraM — B CpaBHEHHH C TIPEMOIaBaTEIAMH OOIECTBEHHBIX U T'YMaHUTapHBIX AUCIUILTHH HPUXOIUTCS paboTaTh Topa3/i0 MEHbIIIE,
T.K. OCHOBHAs 4acTh UX TEOPETUUECKOTO Oaraxka He ycTapeeT HUKOT/A: 0Ka CYIIeCTByeT Hala BeeneHnHast, B Hell OyayT BepHBI
Teopema Jlarpamka, 3akonsl HeroToHa, nepuoandeckas cuctema MeHzeneesa, ypaBHeHUs MaKcBeslIa U 3aKOHbI HAC/IEACTBEHHOCTH.
ITomo4b B 0OHOBIEHUY 3HAHUI NPU3BaHBI HAYYHO-TIOMYJIpHBIE XKypHaib! «KBant», «Hayka u sxu3Hby», « TeXHHKA — MOJIOIEKMI»,
«3HaHUe — cunay, «B Mupe Hayku» 1 JpyTHe, OepaTHBHO ITyOIHUKYOIHe HHPOPMAIHIO 0 HOBEHIITNX JOCTIKCHUSIX HAYKU U
TexHuku. K cokaeHu1o, NpakTHKa MOKa3bIBAET, YTO MHOTHE HAIIX CTYAEHTHI U HE II0JJ03PEBAIOT O CYIIECTBOBAHUM TaKHX JKypHAJIOB,
HE roBOPs yXKe 0 PErysIpHOM UX uTeHUU. OHHU €11 He 3HAIOT, YTO JOCTATOYHO NPENOAaBaTeN0 HECKOJIBKO pa3 HE OTBETUTH Ha
BOIIPOCHI JTI0003HATENBHBIX YUCHUKOB O KPUBU3HE IPOCTPAHCTBA, BO3MOXKHOCTH JIEJIEHHS Ha HOJIb, JOTUYECKUX IIapaJOKCax U
co(hu3Max WM BO3MOKHOCTHU MyTELIECTBUS BO BPEMEHH C IIOMOLIBIO TYHHENEH B IPOCTPAHCTBE — U C MEUYTOH 00 aBTOpHUTETE
IpUAETCSA HAZONTO, €CIIM HE HABCETAA, IIPOCTHTHCS.

Wrak, npu u3y4eHUN TEOPETUUECKOro MaTepuana AeHCTBYH Tak.

a) Cepnés3no Hactpoiics Ha 3SAYUMBAHUE Baxwefiiero matepuana, BbIJICJICHHOTO MpeoiaBaTesieM Ha JeKusx. Vicnons3yit Bce
BUJIBI TAMSITH, He 3a0bIBast IIaBHOTO: IIOBTOPEHUE — MaTh YUeHHs, a peryssipHyto padoty (o 10 nonstuii u popmyn KAXKJIBIN nens)
HE 3aMEHUT HUKAKOW IITYPM Mepes IK3aMEHOM.

6) Yuucs rosoputs Ha [IPABUJIBHOM mMaTeMaTH4eCcKOM s3bIKe. 3ay4d, KAKUMH OyKBaMH 0003HA4al0TCS BETMYMHBI B Kypce, KaK 3TH
OyKBBI NUIYTCsI U yuTaroTcst. IIpaBunbHO npousHocu Gpamuanu yueHslx. He 3a0biBall eAMHUIBI BCeX BEIMYMH, 3HAUEHUS psijia
KOHCTaHT.

B) Yuucs [PAMOTHO u3narars matepuai. OCHOBHOE OpYKHE YeJIOBEKa — CJIOBO. A MHOTO JIM IPUXOUTCA IIKOJLHUKY TOBOPUTD Ha
ypokax? Ilo moncueram B. ®. IllaTanosa — B nydineM ciyyae 2 MUHYTBI B IeHb. M BOT 3TOT «MOI4aIuBBIiN) HIKOIBHUK IIOCTYIAET B
YHUBEPCHUTET. 3/1€Ch BO3MOXKHOCTEH MOXKET OBITh ellle MEeHbIIIe — JICKLUH, IPAKTHYECKUE U TaOOpaTOPHBIE 3aHATHS MOTYT OBITH
OpraHU30BaHbI TAK (XOTS 3TO, HA MO B3I, HEBEPHO), UTO 3a CEMECTD CTYJEHT BOOOLIE HU Pa3y He IoOeceIyeT ¢ mpernoaaBareneM. A
KaK TaKoW 4esioBeK OyneT padoTaTh B IIKOJIC HIIH BY3€, J1a U BOOOIIE cpeau e, cede mogooHbIx? [103ToMy MOCTOSIHHO YnTait
JIUTEPATypPy ¥ KOHCIEKTHI JIEKIUI (MHOTO YHTAIOLIHE JIFOIU HE TIOMHST IPaBUJI POJHOTO S3bIKa, HO MPABUIILHO TOBOPAT U MHIIYT);
BHUMATEJBHO CIIyIlail peub NpenojaBaTesel, crapasch He MPOIyCTUTh HU €MHOTO 3aHATHS; CIIyLIai OTBETHI




TOBApUILEH 1 3aTIOMUHAN UX OMIMOKH — HO CaMoe TJIaBHOE, UCIIOJIb3YH JII00YI0 BO3MOKHOCTh IOTPEHHPOBATHCS B U3JI0KEHUH
Matepuana Ha IPC, KoHCynbTalluK, IPAKTHYECKOM (J1a00paTOpPHOM) 3aHSATHH, B JJAOOPATOPHH, HA KOJUTIOKBHYME, AJIsl cOcela Mo
OOLIEKHUTHUIO, TIEPe]] 3ePKAJIOM U T.J U T.II.

r) Pa6otait PEI'YJISIPHO. Ilepen HOBOM eknuei NpocMOTPH MaTepuai NpeablayIel; cpa3y BBISICHE BCE HEIIOHATHOE Ha
KOHCYIBTallH, B yaeOHHKe HiIH y ToBapHieil. He ocTaBisif moAroToBKy IIIaHOB OTBETA U IPOPabOTKY CaMOCTOSTEIBHOTO MaTepHaa,
0COOCHHO 110 HAyYHO-IIOMYJIIPHOM JIUTEpaType, Ha IOTOM: OJHOIO JHA IIePe] 3a4€TOM (9K3aMEHOM) BCErja He XBaTaeT, a IpopadoTka
TaKHX TeM TPeOyeT IIHTETbHBIX TONCKOB B OMOMMOTeKaX MHOTHX HAyIHO-TIONYIAPHBIX KYPHAJIOB.

4. CAMOCTOSTEJIBHASL PABOTA

BeIcmast mkosna oTiIM4aeTcs OT CpeAHel He TOJBKO Crielain3alneil HOAroOTOBKH, HO IIIaBHBIM 00pa3oM METOJMKOM yueOHOH paboThl,
CTETEHbIO CAMOCTOSATENILHOCTH CTYACHTOB. [IpenogaBaTens JHUIIb ONpeAeICHHBIM 00pa30M OpraHU3yeT MO3HABATEIbHYIO
JIeSITeTIbHOCTD CTYIEHTOB, caMo ke no3HaHue ocymectsiser CAM CTYIEHT.

CamocrosTenbHas paboTa IPEXAe BCETo 3aBepIIacT 3alau BCeX IPYyrux Bunos yueOHoi paborsl. BHUMAHUWE! HUKAKWE
3HAHUS, HE CTABIIWUE OB BEKTOM COBCTBEHHOM JIEATEJILHOCTH, HE MOT'YT CUUTATBLC S OJUTMHHBIM
JOCTOSHUHEM YEJIOBEKA. IToMuMo MpakTHYECKOH BaXXHOCTH CaMOCTOsATEIbHAs paboTa UMeeT 00JIbIIOE BOCIMTATEILHOE
3Ha4YeHHe: OHAa (POPMHUPYET CAMOCTOATENFHOCTh HE TOJIBKO KaK COBOKYITHOCTh OTIPEIS/ICHHBIX YMEHHII W HABBIKOB, HO U KaK IepTy
XapakTepa, UTParolylo CyLIIeCTBEHHYIO POJIb B CTPYKTYpPE IMUHOCTU COBPEMEHHOI'O CIELIUaIiCTa BhICIIECH KBaTu(UKaIuy.

OpHako ke, CaMOCTOsTeIbHAs pad0Ta YaCTO UTHOPHPYETCS CTYACHTAMH B TEYCHUE CEMECTPA, YTO COBEPILIEHHO HEIOIYCTUMO.
[MosiBnsieTcst co6a3H cHavaa "MmorynsTe', a moToM "MoIHaXATH".

BHUMAHMUE! Ora cutyanus sSBISEeTCS CTaHAAPTHOH JIOBYIIKON, N3-3a KOTOPOH €XKEr0HO HECKOJIBKO YeJIOBEK OTUUCILIIOTCS U3
yauBepcurera! Jleno B ToM, 9To 006EM pabOTHI IO MaTEMaTHYECKHM JUCIUILIMHAM BEIHK, a YHCIIO 3aHATUH OTPaHHIEHO (CM.
KaJeHapHbIi m1an), npudeM no okonuanuu kypca IIPETIOJABATEJIb HE OBA3AH C BAMU PABOTATD (cM. Bhimie). A He
ClIaHBI JOMAITHAE, KOHTPOIBHBIC I HHANBHIYaIbHbIE pabOTHl — y4eOHBIH ITaH He BBINONHEH, U O cade 3adeTa (9K3aMeHa) U PedH
6bITh He MoxkeT! [TosTOoMy nelicTBYil Tak:

1. 3a HECKOJIbKO nHeii 10 JIeKIMY WK IPAKTHYECKOTO (J1a00paTOpHOro) 3aHATHS (HE B IOCIEIHUN IEHb, T.K. 3TO FapaHTUpPYyeT
HETOTOBHOCTH!) B 4aChl CaMOMOATOTOBKH, HEOOXOIUMO MPOYNTaTh Ipeasiaynryro nekiuto, PASOBPABIINCH ¢ ocHOBHBEIMEI
HOHATUSIMHU, TEOPEMAaMH U JIOTHYECKOI CTPYKTYPOH JIeKIUY (a He MEeXaHW4eCcKH, 3yOpst popMyIupoBKu!).

2. 3AT'O/I51 Hayuuch pemats npocteiiine 6a3oBble 3agaul, NpuBeAeHHbIe B 1ekuun. Cuctemarndecku OBBSICHAU cebe
(ToBapwIIy, COCemy, 3epKaly) KaXKIblif CBOIT IIar IpH PeIIeHNH, OOJIbIIe TOBOPH, MEHBIIIE 3alMChIBail. To *kKe IpaBHIo IPUMEHSIH IpH
PELIeHNH TOMAIIHUX, KOHTPOJIBHBIX 1 HHAUBUAYAJIbHBIX 3aJaHUH.

3. Ilpu noAroToBKE K TEOPETHYECKOMY cOOeCe10BaHMI0 (KOJIOKBUYMY) JIOMa FOTOBSATCS OTBETHI HA BCE BOIIPOCHI, HO OTBEYATh
Ka)XIbIiA CTyIeHT OyAeT JIMIIb 4acTh MX, yKa3aHHYIO IpenogaBateneM. [1oarotoBka k codeceroBaHHIO TpeOyeT HECKOIBKHX THEH!
CobecenoBaHue HJIET 3a CTOJIOM NIPENOaBaTeNs, U CTyJEHTY HyXKHa JIUIIb YucTast Oymara. I1osp30BaThesl yueOHUKOM UM
KOHCIIEKTOM 3/I€Ch 3aIpenIeHO.

MoxxHO, ofHako, noaroToButs cxathlii [INTAH OTBETA (naiimxecT), Kyza BKIIOUAIOTCS IPOMEXYTOYHbIE MAaTEMaTUUECKHE
BBIKJIQJIKH, PHCYHKH, TPaUKH U T.IL.: BaKHeHmme hOpMyITbl, HOHATHS U T.J., KOTOPHIE CIeAyeT 3HATh HAU3YCTh (OHU BBIAENSIOTCS
Mperno/aBareieM Ha JISKLUH), 10JDKHBI ObITh yKa3aHbl B uiaHax otBeToB BE3 PACKPBITUA COAEPXKAHUM .

OtBeT cTpouTcs B (hopMe CBI3HOIO U3TI0XKEHUS TEOPETHUECKOI0 MaTepHaa ¢ IOMOILbIO INIAHOB OTBETOB. B X0/ie 0TBETa CTYAEHTHI
00s13aHbl BHUMATENBHO CIIYLIATh JPYT ApYyra U NPernojaBaTells — y4UThCs JIydlle Ha 4yKHX OlMOKax! — HO He IOJCKa3bIBaTh, T.K.
OLIEHKA 3a co0eCeI0BaHNE CTaBUTCS U B KOHIIE €T0 OOBABIIACTCS KaXIOMY, CYIIECTBEHHO BIMAS HA 9K3aMEHAIIMOHHYIO OLICHKY (2 B
cllydae MOJCKa3KH HaJo 3Ty OLIEHKY AeNUTh Ha ABoux!). Eciiu ofuH U3 cTyAeHTOB He mpolén cobeceioBaHKe, TO CAAOLIME C HUM
KOJUIOKBHYM, OTBETHB Ha cBOM Bolpockl, Bee ke HE BY IV T, kak npaBuiio, JOMYyIIEHH! 10 3a4eTa (9K3aMeHa), TI0Ka He TIOMOTYT
TOBAapHUILly IOATOTOBUTHCS U IPOUTU cobeceloBaHUE. DTO OOBIICHAETCS TEM, UTO Ha 3a4eT (3k3aMeH) OynyT BeiHOCUThC BCE Bonpocsl
K cobeceJoBaHUM, U TI0OOMY CTYAEHTY MOT'YT IIOTIAacTh KakK pa3 Te BOIIPOCHI, KOTOPhIE He ObLIN pa3oOpaHsl ¢ npenogasateneM. Ha
00CTOSTENBHOE TEOPETUUECKOE COOECEJOBAHUE, I1aBHAs 1IeJb KOTOPOro — AaTh Bo3MoxHOCTh KAJKJIOMY cryneHty
MMOTPEHUPOBATHCS B U3JIOKEHUU MaTepraia — Tpedyercs 15-20 MuHyT Ha cryzneHTa. [IoBTOpHBIE, Ha TaHHOM 3aHITHH, COOECETOBaHMUS
BO3MOKHBI [I0CJIE CAa4YX TEOPUU BCEMU OCTAIbHBIMU CTYJEHTAMU; 9TO PEAIbHO, €CJIU HAJI0 JIUIIb JOCAATh KaKy0-TO MaJlyl0 4acTh
Teoperuyeckoro Bonpoca. Ctyaentst, no JIIOBbIM nmpuuuHaMm MponycTHBLIME KOJUIOKBUYM, HE COABLINE TEOPUIO, HE BHIIOIHUBIINE
MHIVBUAYaJIbHBIC 3aJaHUS U HE OTBETHBIINE HA JOMOIHUTEIBHBIE BOMPOCH — CUUTAIOTCS 3a10JDKHUKAMH U JIOJKHBI BOCIIOJIHUTh
OTCTaBaHUE BO BPeMs BbI3bIBHBIX KOHCYbTauuil: BCE npomyliieHHble 4achl, KaKk IPaBUIIO, JOJDKHBI ObITh BOCCTAHOBIICHBL.

Kak npaBuio, 3a oqHy Oecey CTYACHT JODKEH CAATh KOJUIOKBHYM H/WIIM 3aIUTHTh MHIUBHIYaIbHYIO (KOHTPOJIbHYIO) paboTy. JT0
BIIOJTHE PeabHO, €CIIH MOATOTOBKA OblIa JOOPOCOBECTHOM!: 10 15 MHH — Ha TeOpeTHUeCcKoe codeceJoBaHNe, HECKOIFKO MIUHYT — Ha
000CHOBaHHUE BBIKIAZIOK B IPEIBSIBICHHBIX PEIICHHBIX 3a1adax. Ho ecnu npenapuTensHO He ObLUIM HOTPaueHbl 4achl Ha HOATOTOBKY
000CHOBaHUS pelleHus, a rllaBHoe, Teoperndeckoro codecenoBanns — 3AJJOJDKEHHOCTD TAPAHTUPOBAHA! CnaB nanHbli
KOJIJIOKBUYM, CJIEIYEeT TOTOBUTHCS K cienyromieit 6ecene (¢ Ne 1 — na Ne 2, u T.1.). [To utoram paGoTsl B ceMecTpe Ha SK3aMEH MOTYT
BBIHOCHTBCSI TP OLICHKH: 32 TEOPETHYCCKUE 3HAHUSI, IIOKa3aHHbBIC B X0 COOECE0BAHUIL; 32 MPAKTHYECKUE




yMeHHUs U HaBbIkH — oLieHKa 3a /I3, 13 u K3; 3a 106pocoBeCTHOCTD (OLIEHKA YUUTHIBAET IIPOIYCKU 3aHATUI 6€3 yBaXKUTEIbHbIX
HPHYHH, KA9eCTBO MTOJTOTOBKH K cOOecen0oBaHNIO U 0(OPMIICHNS OTBETa, CBOEBPEMEHHOCTD CIAYH H T.].)

Urak, k Kaxx0My KOJUIOKBUYMY HY)HO: a) SAPAHEE 03HakOMHTBCSI ¢ BONPOCAMU U IMOATOTOBUTH OTBETHI HA HUX; 0) MOJTOTOBUTHCS
k 3amute /13, I3 u K3; B) HOATOTOBUTHCS K TEOPETHUECKOMY COOECeJOBaHHIO, TPOpad0TaB IIaHbl OTBETOB, 3ay4HB BaKHEUIIINE
HOHSATHUS, GOPMYJIBI U T .

KosutoxkBuyM ciaH, €ciii O KaskA0MY BOIIPOCY IPebsIBIIEH IIJIaH OTBETa (JaimaxecT), ohopmieHs! U 3auumieHst J13, 13 u K3,
HPOHIEHO TeopeTnieckoe cobeceoBaHNe U MOKa3aHbI MPAKTHIECKIE YMEHUS.

5. IOPAJOK CJAYU 3AYETA (3K3AMEHA)

3auet (3K3aMeH) BKIIFOYAET 2 YacTH: COOECEeI0OBAHUE M0 TEOPETUICCKOMY MaTepHally; MPOBEPKY MPAKTHUECKUX YMEHHI M HABBIKOB.
BHauaje y ka)10ro cTy1eHTa IpOBepsETCs HAJIMYKE IIJITAHOB OTBETOB M 3aIMCel KO BTOpoii yacTu. [Ipu X OTCYTCTBUH CTYIEHT MOXKET
OBITH HE IOITYIIEH K 3aueTy (3k3aMeny). [IpoBepsieTcs Takxke, COOTBETCTBYIOT JIM IIAHBI OTBETOB IO CXKATOCTHU MPEAJIaraeMbIM HIDKE
JaipkecTaM: TeKCThl OTBETOB, KOHCHIEKTHI JICKIMH, Y4eOHUKH U T.I1. 3alPEIICHBI, a BCE, 4YTO TpeOOBAIOCH 3ay4HTh, I0JDKHO OBITH B
MamsITH, a He Ha Oymare.

Ecmu y cTyneHTa He BBITOJIHEHBI KAKHE-TO JOMAIITHAE PAaOOTHI, IMEIOTCA 33T0JDKECHHOCTH 110 IPAKTHIECKUM (J1a00paTOPHBIM)
3aHATHSM, HE CIaHbl KOHTPOIIbHbIE pabotsl — OH HE BBITIOJIHMJI YUEBHBIN IJIAH 1 K 3AUETY (3K3AMEHY) HE
JOITYCKAETCHI. Ecnu 3an0mKkeHHOCTD HeBeNrKa (He claH | CIrCcOoK MOHATHH, He TIOKa3aHo | qoMamrHee 3agaHue U 1p. ), TO MOKHO
JIOTOBOPUTHCS IMKBUANPOBATH €€ Ha KOHCYJbTAllUH Iepe]] 3a4eToM (IK3aMEeHOM) MIIH JaXKe B Haualle 3a4eTa (3K3aMeHa), 1oKa
TOTOBATCS MEepBEIe CTYACHTHL. Ho 3Toro BpeMenu maro...

3arem CTyJEeHT MOJIydaeT OMJIET WIIK HOMEP COOTBETCTBYIOUIMX TEOPETHUYECKOTO BONPOCA M MPAaKTHUECKOH 3a1aun ¥ rotoButcst BE3
HCIIOJIB30OBAHMUSI nnaHoB OTBETA, 3aIIUCEH.

Ha 3auete (9k3aMeHe) IPOBEPSIOTCS: MOJTHOTA PACKPBITUS TEOPETUIECKOTO BOIIPOCa M CBOOO/Ia BIaeHHIs OCHOBHBIMHU
MaTeMaTHYECKUMU TOHITUSMH; Ka4€CTBO ITOJITOTOBKU BOIIPOCOB JIJIsl CAMOCTOSITEIILHOTO N3YUEHHS; KAYeCTBO BIIAJICHUS
MPAaKTHIECKIMU YMEHHSMH U HaBBIKaMH. 3adeT (9K3aMeH) He C/IaH, ecld Jiro0as n3 Tpex OLEHOK HEeYHIOBIETBOPHUTENbHA. Kpome Toro,
UTOTOBas OLIEHKA B 3aU€TKE YUUTHIBAET OLIEHKHU 110 UTOraM pabOThI B CEMECTpE: 3a TeOpeTHUeCcKue cobeceI0BaHUs; 3a paboTy Ha
NeKIusx; 3a pemenue 3anad. BHUMAHUE! Bropoii 6uier naBaThes, Kak MpaBuiio, He OyaeT.




IIpunoxenne Nel
IIpumepHBIi TeCT I BXOJAHOT0 KOHTPOJISI

1. ITnmutka moxkosana crout 100 py6. Kakoe HanbosbIee 4uCiio IIIMTOK MOXKHO KynuTh Ha 400

pyOneit Bo Bpemsi pacipoaxu, Korja ckujika cocrasiset 30%?
1)2 2) 3 3)4 4) 5 5)6

2. Ha nuarpaMmme rmokasaHa JuHaAMHUKa POU3BOJICTBA KOJI0AC M MACHBIX JIeJIMKaTecoB B Poccuun
¢ 2015 1mo 2019 ron.

MpouzeoacTeo Konbac M MACHbLIX AeuKaTecos B Poccuu
8 2015-2019r

241

MAH T

2015 2016 2017 2018 2013

OnpenenI/ITe o aumarpaMme pa3sHOCTb MCKAY HAuOOJBIINM M HAWMEHBIIUM OO0BbEMaMH

IMPOU3BOJACTBA 34 YKAa3aHHBIC I'OJbI (MJ'IH T).
1) 0,02 2) 0,03 3) 0,04 4) 0,05 5) 0,01

3. Haitnure 3Hauenue Boipaxenns: 2109, 9.
1)0,5 2)1 3)2 4)3 5)4

4. Pemute ypaBHeHue X—1=3.
1)4 2) 10 3)-1 4)3 59

5. Haiinute monoxuTebHbI Kopens ypaHenus: (X—1)° =1.
1)2 2)1 3)3 4)1,5 5)0,5

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



7. YcTaHOBUTE COOTBETCTBHE MCKAY BCIIMYNHAMUA U UX HpI/IGJII/I)KéHHBIMI/I 3HAYCHUSAMMU:

BEJIMYNHBI [MPUBJIMKEHHBIE 3HAUYEHU A
A) JlmameTp crakaHa I)2m
b) Tonmuua nmpocroro kapasjaiia 2) 8 MM
B) dnuna xpoBaTn 3)48 m
I') BeicoTa TeneBbIIKT 4) 8 cm

B TaGaune nox kax ot OyKBOM YKa)KUTE COOTBETCTBYIOITUN HOMED.

A E B r

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

8. B ypHe Haxomutcs 2 Oenbix W 3 u€pHbIx mapa. Hayrag wssnekaercs 1 map. Haitnure
BEPOSTHOCTH TOTO, UTO OH Oy/eT OeNbIM.
1)0,2 2)0,3 3)0,4 4) 0,5 5) 0,6

9. HaiiguTe muiomaas TpeyroibHUKa, H300pakEHHOTO Ha KIIETYAaTOM Oymare ¢ pasMepoM KJIeTKU
1 cm x 1 cm. OTBer naiiTe B KBaJApaTHBIX CAHTUMETpax.

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

10. Kaxkoe u3 yncen 0OTMEYEHO Ha KOOPIAMHATHOM MpsIMOI TOUKOi A?

Il | L 1 L
I 1 - J ¥ I

0 1 2 3 4
1)1,5 2)2,1 3)2 4) 1,7 5) 1,9

11. Kakoit yroi (B rpaaycax) ONUChIBA€T MUHYTHAas cTpeska 3a 18 MuH?
1) 120 2) 150 3) 180 4) 108 5) 135

12. Yron mpu OCHOBaHMM paBHOOEIpEHHOIro TpeyrojbHHKa paBeH §0°. Haiinurte yron npu

BEPIIMHE ATOTO TpeyroibHuKa. OTBET JaliTe B rpagycax.
1) 20 2) 25 3) 30 4) 40 5) 45

13. KakoBa nomxkHa OBITh IUIONIAIb KAOMHETa BEICOTOM 3 M Jjis Kjaacca B 20 4elIoBeK, eClik Ha
KaXKJI0TO yUeHHKa HYXHO 7,5 M° Bo3ayxa?
1) 50 m? 2) 150 m? 3) 75 m? 4) 60 m? 5) 100 m?

14. HailiguTe HauMeHbIIEe 11eJ10€ 3HAUEHUE X, YIOBIETBOPSIOIIEE HEPAaBEHCTBY 2X —1> 3.
1)1 2) 2 3)3 4) 4 5)5



15. B BrIOOpax y4yacTBOBajMW JBa KaHmumarta. ['osmoca m3bmpareneit pacrpenennaInch MExXIy
HUMHU B OTHOIIEHUH 17:8. CKOJIBKO MPOLIEHTOB I'OJIOCOB MOJTYYUI IPOUTPABIIHI?

1) 28 2) 32 3) 34 4) 25 5) 30

16. Haiigute BbICOTY paBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHO J12.
19 2)4 3)3 4)6 5)8

17. Paguyc onucaHHON BOKPYT TPEYroJbHUKA OKPY>KHOCTH MOXHO BBIYHCIUTH 1O (hopmyre

= Psing rae a — nobasi CTopoHa TPEYroJibHUKa, @ — MPOTUBOJICKAIIMM 3TOM CTOPOHE
SN

yron. Ilome3ysice 3T0#l (opmynoi, HaiiauTe paanyc OIMCAHHON BOKPYT TpEYroJbHHKA
OKpykHOCTH, ecii a=14 u Sina =0,7.

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

18. Haifaure 3HaueHHe BhIpaskeHus:: 7%,
11 2) 2 3)3 47 5) 4

19. OT™MeThTe HOMEPA BEPHBIX YTBEPKACHUII.

1) Yepes so0bie TPU TOUYKH MOKHO ITPOBECTH MPSIMYIO.

2) CyliecTBYIOT TPEYTrOJIbHUKH C PABHBIMU CTOPOHAMHU.

3) JIxo00ii mapaiesorpaMm sIBISETCS POMOOM.

N1 2)2 3)1u2 4)3 5)2u3

20. CpemnemecsyHblii Kypc amoiapa mo uroram sHBaps 2021 roma cocraBun 75,1 pyo.
W3BecTHO Takxke, 4To 22 ssHBaps qoiuiap croun 79,6 py6. Kakue u3 ciaenyromux yrBepsxIeHUN
BEPHBI?

1. 22 suBaps 2021 roga goutap CTOMII JOPOKE BCETO.

2. CroumocTs nojuiapa B Teuenue staBaps 2021 royma He omyckanach HIbke 76 pyo.

3. B suBape 2021 roaa 6puM AHM, KOTAA J0JJIap CTOMI MeHbIne 75,1 pyo.
)1u3 2)2 3)1u2 4)3 51

21. B nepBslii JeHb TypuCT npoién 24 kM, a BO BTOpoil — Ha 25% MeHbllle, YeM B MEPBBIN.
CKOJIbKO KMJIIOMETPOB IIPOLIEN TYPHUCT 3a 1Ba JHS?

1) 18 2) 25 3) 32 4) 36 5) 42
22. Pemmre ypaBHEHUE: 2" =0,5.
1)3 2)0 3)-1 4)2 5)-3

23. HaiimuTe 3HayeHue BeIpaxkenus: Sin® 48" — (1—cos” 48°).
10 2) 0,5 3)0,2 4)1 5) 2

24. Haitnure 3Hayenue Beipaxenus: (16° —6%):5.
1) 22 2) 44 3) 88 4) 18 5) 10

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



IIpumepHBIe TecThI 11 TeKylero KoHTpoJsi Nel (1 cemectp)

Raoanus

BapuaHmbz omeemoes

4

3 1
12 3 -5
2 -2 =B.
4 0 -1 1
4 0

Haiitu cymMy aneMeHTOB
3 cronbua MaTpuusl B.

34

-18

28

14

2 4 o _
A= . Haitru A1
-50

01 02
025 0

0 -02
025 01

0
-02 01

0,25]

0 02
-025 1

0 -025
0,2

01

Haiitu cymMy a5neMeHTOB
3 CTPOKH MaTpPHIIBI A‘l,

1 -1 0
eciu A=(-2 4 3

-1 0 2

~ N

~N| o

Jana cucrema
YpaBHEHUU.

X+y—-z=-2
2x+3z=8 Halitn
3x-2y=5

A A,z

19,-38,-2

19,-19,-1

19,38,2

19,19,1

19,57,3

Pemmuts cucremy
ypaBHEHUU

3x-2y+z=4
{2x+9y—52 =2
IIPUHSB B KA4ECTBE
0a3MCHBIX IIEPEMEHHBIX
yuz:

{

y =21x+16
z=-14x+9

y =15x-14
Z=23x+7

{

y =8x+23
z=-12x+19

y =19x-11
7=27x+18

y=17x-22
z=31x-40

€CIIn

(6,-53),

Haittu npy_
a=(27-3),
c=(4-34).

a,
b=

[S2 >N

~N|w

Nlw

a=(-2-32), b=(22-3).

Haiiti cos(@,b) .

14
17

16
17

13
17

Haiitu mtomans
TPEyToJbHUKA C
BEpIIMHAMU B TOUKAX
A(B—-41), B(222),
C(-52:3).

4451

2./51

6+/51

3451

H3BecTHO, 4TO |5 x 5| =3,
[a|=4, a yron mexay a
M b paBen % . Haittn

Bl

N |-

10

Onpenenuts S, Ipu
KOTOpOM KOMHHaHapHBI
BEKTOPEHI a =(2,3,4) ,
b=(0;82), T=(340).

[ RN

N |-

w|




IIpumepHBIe TecThI 11 TeKyIIero KOHTpoJisi Ne2 (1 cemectp)

Raoanus

BapuaHm bl omeemoes

Haiiti 066eM
TPEYroJIbHOU
MIUPAMHUJIBL C
BEpIIMHAMU B
TOYKax A(L0;0),
B(3-L4), C(-510)
, D(32) .

80

40

YpaBHeHue
IIPSIMOH,
MPOXOAAIIEH
yepe3 TOUKHU
A4-2;3) 1
B(5—4;2) , UM€eT
BUJI:

=
|
~

_y+2

>
|
(&

_y+4 z-2

YpaBHenue
IIPSIMOH,
MpOXOAsAIIEH
yepe3 TOUKY

M (5;2;,0)
MEPIEHIUKYISIPH
0 INIOCKOCTH
3x+2y—-4z+7 =0,

HNMCCT BU!

Onpenenuts, npu
xakux ¢ u
napajuiebHBbI
psiMble
X—=2 y+4 z+1
3 -5 a
u
x+1_y-3_z+5

6 B 2

a=10, =1

a=10, p=-1

a=-10, f=1

a=1 g=-10

a=-1 f=10

CocTaBuTh
ypaBHEHUE
IJIOCKOCTH,
poxXoAsIIei
4epe3 TOUKH
ALOT) B(-4L1)
C52)

25x—y+52-30=0

X+5y—-252+24=(

X-5y+252-26=0

5x-25y+z-6=0

5x—y+252-5=0

OnpenenuTs, Ipu
KakoM A mpsimas
x+3 'y z-1
2 AT
napajuiesibHa
IJIOCKOCTH
AX+5y+32-6=0 )

Haiitu
paccrosiHue oT

TOYKH M(L-2-3)

J10 INIOCKOCTH
X+2y—-2z-6=0

Haiitn
cOOCTBEHHBIE

Ou25

1u9

0u20

Su2s

20m 25




3HAUYCHUA

[9 12)
12 16
ManI/IHLI

Haiitn
KOOP/IMHATHI
Bextopa 2 = @6)
B Oasuce

b =(3-4)
T=(-53)

(-32)

(3:2)

(-=2:3)

(2-3)

(-3-2)

10

Onpenenuts BUL
Y pacIoIoKeHne
KpUBOH

x2+2y2+2x78y+7::

I'mnepbona ¢
LICHTPOM B TOUKE

0 &-2)

[Tapaboma ¢
BEPIIMHON B

TOYKE &-2)

Drnc ¢
LIEHTPOM B

TOYKE (-12)

I'unep6oma ¢
LICHTPOM B

TOYKE (-12)

DIHUIIC ¢

LHCHTPOM B TOUKE

&-2)

11

CoctaBuTh
ypaBHEHHE
THIIEPOOIIBL,
(hoxych KOTOPOIt
PAacIoNIOXeHBI Ha
OCH OpIHHAT
CHMMETPHIHO
OTHOCHUTEIIFHO
Havana
KOODPJMHAT, €CIN
ee
JIeCTBUTEIIbHAS
nomyock 2=3a
paccrosiHue

Mexay hokycamu
2c=8

IIpumepHbIe TecThI 11 TeKyILIero KOHTpoJisi Nel (2 cemectp)

BapuaHmbz omeemoes

3aoanus

3 4

Brruncauts

_ 3x?_5x+8

X—0 5 4+ x -2

ol w

Brruncauts

X2+ 4x+3
lim 3
x>-1 x"+1

W[

w|N

Brrunciuts
lim J10-x -3
x>1 2 —x+3

N |-

w | N

Brruncauts
3

@+4axd)2 -1
lim —————
x—0 XIn(d+ 6x)

N w

Brruaucnuts

2
lim (1 — )2
X—00 6)(2

e

~|w

7

eS

8
e’

y =4 arcsin (+/x)

Haiitu y'.

4arcsin\/;

24X — X2

4arcsin Jx |n 2

1-x

4arcsinx/; |n 4

X — X2

4arcsin«/§
1-x

4arcsin(\/;) In2

X — X2




dy
Haiitn 9 | eciin

sinx+x?cosy —y? =0

COS X+ 2X COS Y

x2 sin y+2y

x2 sin y+2y

B x2 siny+2y

COS X + 2X COS Y

COS X +2X COS Y

COS X+ 2X COS Yy

x2 sin y+2y

Haiitu
aCHUMIITOTHI
KpUBOI

3x3+5
2

X

+Xx+1

y=3x-3

y =3X

y=3x+3

y=3-3x

y=3

Haiitu
nHTEpBa(bI)
yOBbIBaHUS
GbyHKIIIH

y= x° —5x )

(-1

(—00;-1) L (L+e0)

(—031)

(L+o0)

10

Haiitu
UHTEepBaJ(bl)
BBIITYKJIOCTH
GbyHKIMH

y =30 X3 —x° )

(-00;-3) U (0;3)

(—0;0) U (3;+x)

(—00;=3) U (0;400

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

(—00;—3) U (3;40)

[IpumepHbIe TecThI 1S TEKYIIEro KOHTPOoJisi Ne2 (2 cemecTp)

3aoanus

BapuaHmbz omeemoes

4

Brruncauts
4

X
j_z - dx
sin” X

1 5
—ctgx’+C
59

1 5
—=—ctgx>+C
5 g

1
——ctgx+C
) g

el ctgx® +C
20

Hpyroii oteer

Brrunciuts

I 4)ix“ dx

2
1arcsinX—+C
2 2

2

= —larcsinx—vuc;
2 2

2
=1arccosx—+c;
2 2

X2
= 2arcsin?+C

= 2arcsin§+C

Brruncauts
J- sin5x
4 —cos? 5x

cosb5x—3
c0s5x+3

1

30

cos5x—3
Ccos5x+3

1

3

c0s5x—3
c0s5x+3

1

30 |cosb5x-—3

cos5x+3 +C

1
30

c0s5x—3
c0s5x+3

Brruncauts

3
Jlmdx

—iarcth—wLC
2In3 2

X

1 arctg 3 +C
2 2

iarctg3—+C
2In3 4

Larctgs—JrC
2In3 2

iarcctg3—+C
2In3 2

Brrunciuts

2
J2x2dx
1

-3

Brruaucnuts
T xdx
0

X2 +4

pacxomurcs

Brruncauts

]1 dx _
016 — X2

w|y

NN

pacxomurcs

Ckomnbko
epBO0OPa3HBIX
Y HENPEPBIBHOU
byHkuun?




®opmyna

BBIYHCIIUTH BBIYHCITUTH BEIOpaTh
Heorona- OTIPE/ICTICHHBIN | Heompeaen-it BRIAACIHTE KOHKPETHYIO Ipyroe
JleiiOHuIa p p epBOOOP-10 ety Py
WHTETpal WHTETpal IIepBOOOpa3HYIO
MI03BOJISCT:
Brruuciauts
TUIOMIATh
urypsi,
OrpaHMYEHHON z 8 2 1 -4
TUHHASIMHA: 3 3
y= )(2 u
y=2- x?

IIpumepHbIe TecThI 1Sl TeKylero KOHTpoJsa Nel (3 cemectp)

1. HenpepriBHBbIMU (YHKIIUSIMU IBYX IIE€PEMEHHBIX B 00JIaCTH x2 + y2 <1 apnsrorcs

1
_ 3 L _ 3, .. XY
1). Z=————5;2).2=C0SX+SINY; 3). z=y—-3X"+2; 4).z=e";
2 2
X" +y
0z (X,
2. YacrtHas HpOH3BOﬂHaH% (YHKLIUH IBYX MEPEMEHHbIX Z =Y — 3X3 +2 pasHa
X
1). —9x2; 2). — 3x3; 3.y _3x3 4 2, 4. — ox2 + 2; 5). -3
3. s nuddepenumpyemoii B Touke M(X,y) dyHkimu nByx nepemeHHbix Z=f(X,y) BepHO:
N 0z(x,y)
1). B 3T0ii TOUKE CYIIECTBYET XOTs Obl YaCTHAS IIPOU3BOHAS ——
X
N 0z(X,y)
2). B a10if TOUKE CymecTBYeT XOTs ObI 4aCTHAs MPOU3BOIHAS 8—
y
3 oz(x,y) oz(x.y)
3). B aroii TOukKe cymecTByeT 00€ YyacTHBIE TPOU3BOIHBIC 5 u 5
X Y

4). B 3T0i1 TOuKe He CYIIEeCTBYET YaCTHBIX MPOU3BOIHBIX (DYHKIIMH.
4. TlonHas IPOM3BOIHAS CIIOKHOM QYHKIMHU JBYX MepeMeHHbIX Z =X +SINY npu

x=sint; y=t° paBHa: 1). %=1+ COSX; 2). %:—Ztsintz —4t3;

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

5. Muddepentman pynkiuu asyx nepemennsix Z = f (X, Y) umeer sun:
M dx: dz = M dy :

1). dz = 2).
OX oy

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

6. KacarenbHasi I0CKOCTh K TOBEPXHOCTU Z = 2X2 + y2B touke M(1,1,3) paBHa:

1).2x+4y-z-3=0 +2). 4x+2y-7-3=0 3). 2x+2y+z+3=0
4). 2x+y+z-3=0 5). 4x+2y+3=0




7. 'paguent ¢yHKIMH 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)
822(x, y)
8. UYacTtHass mpou3BOAHAs BTOPOrO MOpPsAKa — 5 (GyHKIMM JIBYX TI€PEMEHHBIX
ox

z=6x° - dXy paBHa

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

9. dyHKIUA ABYX MepeMeHHbIX Z =2X? +2y 2 B Touke (0,0) umeer

1) skcTpeMyM 2). MAaKCUMYM 3). MUHUMYM 4). pa3pbiB BTOPOTO POAa;

= (2 4 y2) (e (YD)
10. Makcumym QyHkimu aByx nepemennsix Z = (X° + y<)(e —1) pasen
1) 1; 2) 0; 3) —4; 4) -1.

IIpumepHbIe TecThI I TeKyLIero KOHTPoJist Ne2 (3 cemecTp)

1. Kakoe w©3 BBINMCAHHBIX YpPaBHEHHWH SBISIETCS OOBIKHOBEHHBIM JH((epeHIIHaTHHBIM
YPaBHEHUEM:

1) X%y = y(x+y); 2) X2y'(x) = y@X)(x+ y(x+1));

3) X’y + [ y(s)ds = y(x+y); 4) X’y = y(x+y)+ X2 (x+Y).
0

2. O6mactp 3amanus quddepeHInaIbHOro ypaBaeHus Y" = ﬁ ;
1) D={xeR:xe(-xl) U (l+x0)};
2) D={(x,y) e R*: x e (—0) U(L+0)};y €R};
3) D={(x,y,y)eR*: xe (-»01) U(L+x0),y R,y €R};
4) D, ={(x,y,y)eR®:xe(-x1),yeR,y €R};

D, ={(x,y,y) eR*:xe(@+x),y R,y €R}.

3. VcimoBus TeopeMbl CYIIECTBOBAHHWS M EAWHCTBCHHOCTH pemieHus 3amadn Kormm st
muddepeHIaTFHOTO YPaBHEHHSI IEPBOTO MOPSIIKA BHITIOTHSIIOTCS JUIS

3agaun Komm:
1) yrzy(x%w), y(0)=0; 2) Y =x(y?+x), y(0)=0;

3) y=yy+x, y(0)=0; 3) y=4yy-1, y(@0)=1

4. Ecnu XapakTepUCTUYECKOE ypaBHEHUE UMEET €IMHCTBEHHBI KOPEHb 2, a KpaTHOCTh €ro paBHa

3, TO B KaKOM BHJI€ HAAO NUCKATh YaCTHOC PCIHICHUC JIMHEHHOTO I[I/I(I)(I)CpCHI_II/IaJ'ILHOFO YpaBHCHUA

¢ ipaBoii wacteio 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. HauanbHble yciioBus juts ypaBuenus Y” = y"(X + y) uMeror BHL:
D) y(x)=Ye, Y'(X%)=¥; 2) Y(%)=Yo, Y(X%) =Y Y'(%)=VY2s
3) y”(xo) = Yo ym(xo) =Y 3) y(xo) = Yo y'(x1) = Y1 y”(xz) =Y,.

6. BeiOparh HadaIIbHbBIC YCIIOBHUS ISl CHCTEMBI X = x\/ﬂ, y =ty*, IpU KOTOPBIX BHITIONHSIOTCS
YCIIOBHSI TEOPEMBI CYIIECTBOBAHUS U €MHCTBEHHOCTH peleHns 3ama4un Komm:
1) x0)=0, y(0)=0; 2)  x(0)=0, y(@O)=1
3) x@®) =0, y@®=0; 4) x(0)=0, y(0)=2.
7. Pemnts 3amauy Ko xydx+(x+2)dy =0, ecmu y(0) = 1.
Dy=(x+1eh 2y=x+erh3)y=(x+1)e’ 4) y=—;5)y=e’+x
8. Peruth 3amauy Komm ysin xdx+dy =0, ecau y(0) = 1.

1) y=e>*t 2) y=tg2(%+x); 3) y=¢9% 4) y=tg(%x]+1; 5) y =In(tg2x +1)+1.

5 7 1 11
9. 3arucars popmyiny N-ro YwieHa al-S4+ 4=
(b PMYITY A 6 11 2+27
n—1 3n-1 n11+2 n+1 1+2n n13n 1 n-1 1+2n
;2 0 3 —, 4) (-p™* 5 .
1) D (D) ) (<D ) (1) 2, 5 ) (<D ) (D) "nt2)
o n
10. BBIYMCIHTB YaCTHYHYIO CyMMy Sa psima Y. (D" ! 1+22 .
n=1
1
-3 292 gL a3 52
4 16 6 4 16

IIpumepHbIe TecThI 11 TeKyLero KOHTpoJisi Nel (4 cemectp)

1. Teopus BepoOsSTHOCTEH U3ydaeT MaTeMaTHUECKHE OOBEKTHI (YKa3aTh).
a) aKCHOMBI TEOPUU BEPOATHOCTEHH;
0) ciyuyaiiHble COOBITHS U CIIy4ailHbIe BEIMYUHBI;
B) BEpOSTHOCTHOE ITPOCTPAHCTBO;
I') 3aKOHBI BBIOOpA.

2. TlonsaTue cmygaltHOTO COOBITHS (YKa3aTh).
a) pe3y/bTaT UCIIbITAHUS;
0) KOMIUIEKC YCJIOBU;
B) BCAKHMM UCXO[l, KOTOPBII MOXKET IPOU30UTH WM HE TIPOM30MTH B
3aBUCUMOCTH  OT CIIydasi;
I') HEU3BECTHBIN HUCXOJ

3. CyTb KJIACCHUECKOTO OIpE/IeIeHUs] BEPOSITHOCTU CITy4aitHOro coObITHS (YKa3ath).
a) OTHOLIEHHE YUCIIa OJIaronpHUATHBIX UCXOJI0B K YHCITY BCEX PAaBHOBO3MOKHBIX
HCXOJI0B, COCTABJISIIOIIUX MOJIHYIO TPYIIY COOBITHIA;



0) OTHOIIICHHE YMCIIA YCIIEXOB K YHUCITY UCIIBITAaHUH;
B) OTHOCUTEIILHOE YUCJIO YCIIEXOB B SKCIIEPUMEHTE;
I') CTEeTIEHb YBEPEHHOCTH B OJIaroNpHUATHOM HUCXOJIE.

4. Paznuune MeXy KJIaCCUYECKUM U CTaTUCTUUYECKUM OIPEECIIEHUEM BEPOSATHOCTH
coObITHs (YKa3aTh)

a) B KJIACCUYECKOM OMPEICIICHUH PaCCMaTPUBAIOTCS COOBITHS, @ B CTATUCTUYECKOM

HCXOJBL;

0) B KJIACCHYECKOM OIPENEICHUU HCXOIHOW CXEMOW SBISETCS IOJIHAS TpyIma
PAaBHOBO3MOJKHBIX MCXOJOB, a B CTaTUCTUYECKOM — CXEMa HE3aBUCUMBIX
WCIIBITAHUM Ha MPAKTUKE;

B) KJIACCHMYECKOE OIpeesIeHHe UMEET JIeJ0 C YacTOCThIO, a CTAaTHCTHUYECKOE C
YCTONYHUBOCTBIO COOBITHS;

T') ONpeesieHUs] MPAKTUUYECKU HE OTIUYAIOTCS.

5. OcHOBHBIE CBOHCTBA BEPOATHOCTEH (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(A~B)=P(A)-P(B)
B) 0<P(A)<1, AnB=@=P(AnB)=P(A)-P(B), P(A)=1-P(A),
r) 0<P(A)<1, P(AUB)<P(A)-P(B), P(A)=1-P(A)

6. VYkazaTp, Kakoe COOBITHE HA3BIBAIOT HEBO3MOKHBIM
a) cOOBITHE, BEPOSITHOCTH KOTOPOT'O PaBHA HYIIIO;

0) coObITHE, KOTOPOE HE TIPOUCXOJIHT;

B) HCXOJI, KOTOPBIH HUKOT/Ia HE HACTYIIAET MPHU OCYIIECTBICHUHU JTaHHOTO
IKCIIEPUMECHTA;

T') COOBITHE, KOTOPOE HE UMEET HYKHOTO UCXO/a.

7. CoObITHS Ha3bIBAIOTCS HE3aBUCUMBIMHU, €CITH (YKa3aTh)
a) OHU HE 3aBUCAT JIPYT OT JAPYTra;
0) UX YCIIOBHBIE BEPOSITHOCTH MOXHO TIEPEMHOKHTD;
B) BEPOSITHOCTh HACTYIIJICHUSI OJHOTO COOBITHS HE 3aBUCUT OT HACTYIUJICHUS JPYTOro
COOBITHS;
I') OHU HE COBMECTHBI.

8. Tlomnast rpymma coOBITHIA (yKa3aTh)
a) 3TO 00bEJMHEHNE HECOBMECTHBIX U HE3aBUCUMBIX COOBITHIA;
0) 5T0 00BEAMHEHUE TTOTIAPHO HECOBMECTHBIX COOBITHIA;
B) COOBITHSA, 00bETUHEHNE KOTOPBIX €CTh JOCTOBEPHOE COOBITHE;
T') COOBITHS OOPa3yIOT MOJHYIO TPYIITY, €CJIM OHU TTOTIAPHO HECOBMECTHBI, a UX
00BbeTMHEHNE €CTh JOCTOBEPHOE COOBITHE.

9. HaBocemu kaproukax Hamucabsl OykBbol A, A, JI, E, 1, K, M, f. Haiitu BepoSTHOCTb,
YTO CIy4allHBIM 00pa30M pPacroioKeHHBIE KapTOUKU cocTaBsAT ciioBo AKAJIEMU A

2) L 6)—im) )
1023 217 8932 20160

10. Cnyyaiinas BenuunHa (yKasaTh)
a) BEIMYMHA, KOTOpasi MPUHUMAET JIF000€ 3HAUYCHUE,



0) BeTM4MHA, KOTOPas B 3aBUCUMOCTHU OT CIydasi MOXKET MPUHSATH TO WIA HHOE
3Ha4YeHHE, HEN3BECTHO 3apaHee, Kakoe UMEHHO;

B) NIEpEMEHHAas BEJIMYMHA, 3aBUCSIIAS OT BEPOSITHOCTH;

r) yuciioBast GyHKIUS OT HEKOTOPOU MEPEMEHHOI.

IIpumepHbIe TecThI 1Sl TEKYIIero KOHTPoJsA Ne2 (4 cemecTp)

1. Cwmpbicn QyHKIUU pacipeerneHus CIydaiiHON BeTMYUHbI (YKa3aTh)
a) QyHKIHS paccessHUs Cy4ailHOW BEeTMYMHBI F(X) = F(X ); X e (— oo,+oo); :
0) BEpOSITHOCTD, YTO CIy4aliHasi BEIMYMHA IIPUMET 3HAYCHNUE MCHBIIIC 3aJaHHOTO
qHCia; F(X) = P{X < X} Xe (— oo,+oo);
B) QYHKIUS CITy4aifHOH BETMYNHBL;
I') pacrpeeseHue ciydyaiiHOM BEIMYMHBI Ha YUCIOBOM OCH F(X).

2. VYxazarhb, JUId KaKUX CIy4alHbIX BEJIMYMH UMEET CMbICII INIOTHOCTD PACIIPEICIICHUS.
a) JUIsl TUCKPETHBIX CITy4ailHbIX BEJIUYMH;
0) /17151 3aBUCUMBIX CITyYailHbIX BEJIMYMH;
B) /Il HE3aBUCHUMBIX CIIy4ailHbIX BEJIMUMH;
I') AJ1s1 HETIPEPBIBHBIX CIIyYailHbIX BETMYUH.

3. 3azmaHa MJIOTHOCTH PACIPEICICHUS CIIy4aiiHON BEIMYHHBI
1-|x, xe[-1+]]
0, xe[-1+1]
Torna BEpOSITHOCTB TOTIAIaHUs CIyYaiiHOM BEJTMYMHBI B HHTEPBAJ [— O,5;+O,5]paBHa
a)0,5; 06)1,0; B)0,75; 1)0,S8.

p(x) =

4. Tlom MaTeMaTHYECKUM OXHJIAaHHEM CIIy4aiiHON BeTMYMHBI TOHUMAIOTO
a) YUCJIOBYIO XapaKTEPUCTUKY QYHKIUU paclpeleeHHUs;
0) YMCIIOBYIO BEHMUUHY, XapaKTEPHU3YIOLIYIO paccessHUe CIIydaifHOW BEIUYHHBI;
B) YHCJIOBYIO XapaKTEPUCTHUKY MOJIOKEHUSI CIIy4ailHOW BETMYMHBI, ONPEEIIIEMYIO
4yepes3 ONEepaLIo B3BEIIEHHOTO CYMMUPOBAHUs (OCPENHEHN);
I') BEJIMYKHY, COBIAAAIOILYIO ¢ HauOoJiee BEPOSATHBIM 3HAUEHUEM.

5. T'enepanbHasi COBOKYIHOCTb — 3TO (yKa3aTh):
a) COBOKYITHOCTb aHAJIM3UPYEMBIX OOBEKTOB;
0) BCE MHOXECTBO OJHOPOAHBIX OOBEKTOB, MOMJIEKAIINX CTATHCTHUYECKOMY
U3YyYEHHIO Ha OCHOBE CIIy4aifHOTO SKCIIEPUMEHTA;
B) MHO>XECTBO HAOJIO/IEHUI 32 O0BEKTOM;
I') COBOKYITHOCTb COBMECTHO U3y4aeMbIX Pa3HOOOPa3HbIX 00BEKTOB.

6. BapuanumoHHbIH psi — 3T0 (yKa3aTh NPaBUIBHBIA OTBET)
a) psAn U3 HAOJIOICHNUI;
0) ynopsiioueHHasi COBOKYITHOCTh HaOJII0ICHHIA;
B) YIIOPS/I0UYE€HHAsl COBOKYITHOCTh BApHAHT MPU3HAKA C yYETOM UX YacCTOTHI,
I') paHXHPOBAaHHBIN psijl HAOIIOICHUH.

7. TloHATue TOUYEUHOH OIEHKH MapaMeTpa (YMCIOBOM XapaKTEPUCTUKU TeHEPAIbHOM
COBOKYITHOCTHU: CpeJIHEH, TUCIIEPCUH U T.I1.):
a) TOYeyHasl OlleHKa MapaMeTpa ecTh TOUYKa JUIs OLIEHKH MapaMeTpa;
0) ToueyHas OIIEHKa MapaMeTpa ecTh TOUKa Ha YUCIOBOU OCH;



B) TOYEYHAas OILIEHKAa IlapameTrpa ecThb 4YHUCIoBass (YHKIHUS OT pe3yIbTaToB
HaOJTI0/ICHNH, 3HaUeHHe KOTOPOH OJMKe BCETo K HEM3BECTHOMY ITapaMeTpy;
T') 3TO €CTh BBIOOPOYHAsI XapaKTEPUCTHKA HA OCHOBE HAOIIOICHUIA.

8. HMmeercs psin HabmoneHuit: 2; 5; 3; 4; 6; 4 .Onpenenuth HECMEIICHHYIO OIICHKY
JTUCTICPCHUH.
a)l; 0)L1,5; B)2,0;, r1)l1,75

9. CyTb HHTEPBAIBHOH OIICHKH MapaMeTpa JUIsl YUCIOBBIX XapaKTePUCTHK I€HEPATIbHOTO
pacrpenesieHus:
a) 3TO €CTh JOBEPUTENBHBIN HHTEPBAJl — UHTEPBAJI CO CIy4ailHBIMU I'PaHULIAMH, B KOTOPOM C
3aJJaHHOH TOBEPUTEIHHON BEPOSITHOCTHIO HAXOIUTCSI HEU3BECTHBIH MapaMeTp;
0) 9TO MHTEPBAJ, Ky/Ja IONaAaeT TOUCUHas OLICHKA;
B) 9TO MHTEPBAJI, KOTOPBII BKIIOYACT CIIyYaiHbII MapaMeTp C 3alaHHON BEPOSITHOCTHIO;,
T') 9TO TOYEYHAsI OI[EHKA WHTEpPBaJia JIjIsl OLIEHUBAEMOTO IMapaMeTpa.

10. [Ipu mapamMeTpUIeCcCKOM BBIBOIC ITPOBepsieTcs (YKa3aTh):
a) THUIOTE3a O COOTBETCTBHM OSMIHUPUYECKON (YHKIUU paCIpEIesiCHUs C
TEOPETUICCKON (DYHKITUEH pactpe/IeICHHUS,;
0) rumoTe3a ¢ YTBEPXKICHHEM O IapamMeTpax WM YHCIOBBIX XapaKTEPHUCTUKAX
TeHEPabHOTO PaCIpeaCIICHHS;
B) TUIIOTE3a O COOTBETCTBHH BHIOOPOYHBIX TTAPAMETPOB U (YHKIIMU PACIIPEICIICHUS
TEOPETUYCCKUM ITapaMeTpaM;

r) CTaTUCTUYCCKUM BBIBOJ U CYKACHHUC O q)YHKI_II/II/I pacupeaciCHuA.

Kpurepum ouenku:

Kpurepun OneHka, ypoBeHb

JlaHb1 MIPABUIILHEIC OTBETHI B | OTJIMYHOY», TOBBIIIICHHBIN YPOBCHb
nuanasone 85-100%

JlaHb1 MIPaBUIILHEIC OTBETHI B | «XOPOIIIO», IOPOTOBEII YPOBCHb
nuamnasone 76—-84%

Jlanpl  TIpaBWIBHBIE  OTBETHI B | YJOBJICTBOPHUTEIHHOY, IIOPOTOBHIN YPOBEHb
nuamna3one 61-75%

Jlanpl  TIpaBWIBHBIE  OTBETHI B | KHEYJOBJICTBOPUTEIHHOY, YPOBEHb HE COPMUPOBAH
nuamnaszone <61%

KoMiuiekT pa3HoypoBHEBBIX 3a/1a4/3a1aHuii

3agauu penpoaAyKTHBHOIO YPOBHS

1 2 3 1 3 4
1. Jauer marpumet A = |2 1 4|; B = |5 7 8|, maitu 2A + B, AB, A-B;
3 23 1 2 4
1
Haiitn npousBenenne Matpui A = (4 uB= (2 4 1).
3



1 2 1
2. Berauciuth onpenenurenas Mmatpuiisit A= |0 —2 3[B= (; :J
3 1 1
X, +3x, +5x; +7x, +9x5 =1
3. IlpoBeppTe cucTeMy Ha COBMECTHOCTb § X, — 2x, +3x; —4x, +5x, =2
2x, +11x, +12x; +25x, +22x, =4

4. 3anano oO1ee ypaBHeHue npsMoil X —y + 1 = 0. Hailitu ypaBHeHue 3T0M IIpsIMO B OTpe3Kax.

5. Boruucnure npenensl

. X sin2x .. tg5x tgmx . SINX—COS X
lim ‘lim ‘lim lim Clim ———M—

x-0 SN X " X0 X x—0 2% x-0Sin Nnx x4 T —4x

6. Berumcnute 9acTHBIE TPOU3BOIHBIEC TIEPBOTO TOPSIIKA s (PYHKIIMH HECKOIBKUX MTEPEMEHHBIX
2
X X, -z
="+ y , Z=In(x* +y?), 7= u=eY(x*+y*+z%) ,u=eA’+e/y

X’ +y

7. Boluucnute UHTETpasbl
\/_ 3 2

.[ Xdx I x+|nde_J- Xdx _dex_I x“dx

17 17 2 17 8 17

1/)(2 +1 2X°+371+x 1/)(6 +1

8. Berumcnure nHTETpabl

v

jxstxdx Jxe *dx stmxdx jlnxdx

1
-!(x2+12

9. Haiimure cymmy psina 22_” ;

n=0

5n+6 & 6n
10. Uccnenyiite psa Ha CXOAAMOCTH .
yiTe p nzllloon 1 nzlllOn—l

11. B ananutnueckoMm otaene GpupMbl 7 MeHeIxkepoB M 13 ¢guHaHCUCTOB. {751 BBINOIHEHUS
3aJaHus CllydallHbIM 00pa3oM M3 cIucKa BeIOMparoT 3 yenoBek. HailTu BEpOSITHOCTH TOTO, UTO
MEHEKEPOB CPeIN HUX OyJeT:

a) pOBHO JIBa;

0) He MEHee OJTHOTO.

12. BeposSsTHOCTh TOTO, YTO B CTPaxOBYIO KOMIIAHHIO B TEUYEHHUE roja OOpaTUTCS C MCKOM O
BO3MEIICHUH yIiepOa nmepBbIil KiaueHT, paBHa 17/100. J{ms BToporo KireHTa BEpOSTHOCTh TAKOTO
oOpamienus pasHa 22/100. [Ina tperbero knuenta — 12/100. Haiitu BeposTHOCTH TOTO, 4TO B
TE€YEHHE ro/la B CTPAXOBYIO KOMITAHHUIO OOpaTUTCA XOTS Obl OJIMH KIMEHT, €clii OOpalleHus
KJIMEHTOB — COOBITHSI HE3aBUCHMBIE.

13. B xoucynbpTanmonHoit ¢pupme 23% COTpYIHUKOB MOIYYAIOT BHICOKYIO 3apabOTHYIO TUIATY.
N3BecTHO Takke, YTO JKEHIIUHBI COCTABISIIOT 42% COTpymHMKOB (GUpMBI, mpu 3ToM 6,6%
COTPYIHUKOB — JKEHIIMHBI, MTOJTYYaIOIIHe BHICOKYIO 3apab0THYIO MaTy. MOXHO JTU YTBEPK/IaTh,
YTO B KOHCYJbTAIIMOHHOHN (hUpMe CyIIeCTBYeT TUCKPUMHUHAIIMS KSHIIUH B oriate Tpyaa? OTeer
00BSACHUTH, CHOPMYITHPOBAB PEUICHUE 33/1a4U B TEPMUHAX TEOPUHU BEPOSTHOCTH.



14. B 6poxepckoii KoMIaHuU, B KOTOpoi 32% COCTaBIIAIOT COTPYAHUKHU MepBoro otaena, 27% -
BTOPOTO, OCTaJIbHBIE TPETHEro, PE3yNbTaThl PAaOOTHI OIEHHMBAIOTCA IO OTAa4Ye C KaKIOro
WHBECTUPOBAHHOTO COTPYAHUKOM PyOJis (BbICOKAs WM HM3Kas). AHaIU3 IMOCIEIHEro Mecsia
paboThI MOKa3all, YTO HU3KYIO OTAauy UMEIOT 2,2% COTpYAHHUKOB I1€pBOro otaena, 1,2% - Broporo
u 1,7% - tperbero otaena. KakoBa BEepOSTHOCTb TOTO, YTO CIIy4allHO BBIOPAHHBIA COTPYAHHUK
KOMIIaHUM 32 MOCJEIHUI Mecsll IT0Ka3al BBICOKYIO OoTaauy? Eciau coTpyAHHMK MOoKa3al HU3KYIO
oTJa4y, TO B KaKOM OTJIelIe, CKOpee Bcero, oH padoTaer?

15. B pamkax MapKeTHHIOBOI'O MCCIIE€JJOBAaHUS HOBOI'O TOBapa KOMIAHMUSA - IPOU3BOJIUTEIND
IIPOBEPSIET CIPOC HAa HEro IO pe3ysbTaTaM OT3bIBOB CIIY4allHO BBIOPAHHBIX MOTEHIMAIbHBIX
nokynaresei. [l onpeaeseHHoro ToBapa U3BECTHO, YTO BEPOSATHOCTh €r0 BO3MOXKHOTO ycrexa
Ha pbiHKe coctaBuT 0,77, ecnu ToBap AeicTBUTENbHO ynauHblid, u 0,17, ecnu on HeynaueHn. M3
IPOILJIOrO OIBITA U3BECTHO, YTO HOBBIM TOBap MOXET UMETh yCIEX Ha PbIHKE C BEPOSTHOCTHIO
0,60. Ecnu HOBbI TOBap MpoIIEN BBIOOPOUHYIO IPOBEPKY, U €€ pPE3yJbTaThl yKa3ald Ha
BO3MOXHBIH €ro ycIex, TO YeMy paBHa BEPOSTHOCTb TOT0, YTO 3TO JEHCTBUTEIbHO Tak?

16. ToproBblil areHT B cpelHEM KOHTAKTUPYET C 4 MOTEHLUUAILHBIMU [TOKYNATEIsIMH B JIeHb. 13
ONbITa €My M3BECTHO, YTO BEPOSTHOCTb TOIO, YTO IMOTEHLMAJIbHBIA IOKYHAaTelb COBEPLIUT
NoKynky, pasHa 0,32. CocTaBUTh 3aKOH pacpeesICHUs €KEJHEBHOTO YHUCIIA IPOIAXK Ul areHTa.
Haiitn ynciioBble XapaKTEPUCTUKU 3TOTO pacupeneneHus. Yemy paBHa BEpOATHOCTb TOTO, YTO Y
areHTa OyJeT XoTs Obl 2 MPOJaKu B TEUEHUE JTHSA?

17. TuckpeTHasi ciydaiiHas BenuunHa X ¢ mMareMmatmdeckuM oxwumanuem M(X) = 5,6 3amana
PsIOM pacripeiesIeHust
X; -8 0 8 20

pl pl 0’4 p3 0’2

a) Haiitu piu p3;

0) HOCTPOUTH MHOTOYTOJIbHUK pacrpeieIeHus;

B) MOCTPOUTH UHTErpalIbHYIO (QYyHKIHIO pacnipenenenus F(X)u ee rpaduk;

T') BBIYUCIUTH quctepcrro D (X); MOsSICHUTE, KaKk MOKHO HHTEPIIPETHPOBATh €€ 3HAUCHHE.

18. B HopMmanbHO pacripesieleHHOW COBOKYMHOCTH 17% 3HaueHMd ciydyailHOW BenuuyuHBI X
MmeHbiie 13 u 47% 3HaueHuil ciydaiiHoil BenuuuHbl X Oonbuie 19. Halitu mapameTps! 3TOM

COBOKYITHOCTH.

19. CniyyaiiHasi BelMYMHA WMEET OWHOMHHAIBHOEC paclpe/ielieHHe ¢ MaTeMaTHYECKHM
oxunanreM M (X) = 3 u aucnepcueit D(X) = 1,2. Haiitu P(X = 2).

20. OOBbeM THEBHOM BBIPYYKH B MATH TOPTOBBIX TOYKaX (B THIC. y.€.) cocTaBui: 12, 17,22, 19, xs.
VuureiBas, uto X = 18, HaliTi BEIOOPOUHYIO TUCTIEPCHIO S2.

3aga4u peKOHCTPYKTHBHOIO YPOBHS

1 2
1. Jlana matpuna A = (3 4) , Haiitn AL,



1 2 1
2. Jlana matpuna A=|0 -2 3|, HaliTn Al
3 1 1
3. PemuTh cuctemy IMHEHHBIX ypaBHeHUH MeTonoM ["aycca.
2x, +x,—x; =5
X, —2x,+3x;=-3
Tx, +x, —x; =10

4. Jlano oOmiee ypaBHeHue npsimon 12x — Sy — 65 = (. TpebOyercs HanucaTh pa3iUYHBIC TUIIBI

ypaBHEHUH 3TON MPSMOU.

OnpeaenuTh yroia Mexay IpsaMeIiMu: Y = -3X + 7; y = 2X + 1.
HaiiTi KOOpIMHATHI IIEHTPA U PAIMYC OKPYKHOCTH, €CIIH €€ YPaBHEHHE 33/1aH0 B BUJE: 2X° +
2y —8x+5y—4=0

oo

7. TlpuBecTr K KAaHOHMYECKOMY BHy YpaBHEHHE PSAMOIi, 3aJaHHOE B BUJIE:
2x+3y—-16z—-7=0
{3x +y—-17z=0

8. Bwrumcnure npeaens

lim V1%L, mx4_a4'li Vx=2 i X+ X+

x—0 X xea X _a3 ’xe4 \/_ 4 X—>+00 /X+2

9. HccnenoBath Ha MAKCUMYM U MUHUMYM () yHKIIHH

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

10.  BplumcauTe UHTErpaIbI
1 x* -1 -, X :
J - dx;j . dx;J‘smz—dx;jsm3xcos3 xdx;J‘\/a2 — x%dx
X" +8 4x° -1 2
11.  Haiigute pemenue audepeHnnaibHOro ypaBHeHUs

x2:

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

12.  HUccnenyiite psia Ha aOCOTIOTHYIO U YCIIOBHYO CXOJIMMOCTD

( 1 i S n+1 2n+1 n+1 n n+
ZJ— 2N Z( 1) _2(1)

13. OTnen MeHeKMEHTa OJTHOTO W3 MPEANpPUATHI pa3padaTbiBacT HOBYIO CTPATETHIO BBIITyCKa
NpOAYKIMH. M3BECTHO, 4YTO NHpH OMNpPENEIEHHOM TEXHOJOrM4ecKoM mpouecce 77% Bce
NPOAYKIMH NPEANpPUATHS — BBICIIETO COPTa, a Bcero npousBoautcs 220 uznenuid. Crpaterus,
pazpaboTaHHasE OTIEJIOM MEHEIKMEHTa, OCHOBaHAa Ha TOM, UYTO Hpeanpustue Oyner
peHTa0eIbHBIM, €CITU BBIMYCK MPOJYKIMU BBICIIEro copTa OyAeT cocTaBisTh He MeHee 170
u3nenuif. OIEeHUTh KPUTHUECKU HOBYIO CTpPATETHIO BbITyCKa MPOIYKIMH (ONpeaenuB
HAuBEPOSTHEHIIIEE YUCIIO W3JAENuil Bbiciiero copra u3 220 u3genuid U BEPOSATHOCTb 3TOTO
coOBITHS).

14. TIpuObuTh OT pean3alii MHHOBAIIMI B TEYCHHE MECSIIa OMMMCHIBACTCS CIeAyIomen ¢ yHKIIUEH
MJIOTHOCTHU paclpeiesICHUs: BEpOSTHOCTEM:



0, rje —oo<x <0,
f(x) =1 kx, rae 0 <x <12
0, rael2 < x <o
Haiitu: a) mapamerp K;
0) CpeaHIO 0XKHUIAeMYI0 IPUOBLIb;
B) MHTETpalIbHYI0 (QYHKIMIO pactipenenenus F(x) u ee rpaduxk;
I') BEpOSATHOCTB TOT0, YTO MPUOBLIb OT PeATU3aly HHHOBAIIMI COCTABUT HE MEHBIIIE
yeMm 8.

15. CymMMa BCeX BKIJIaJIOB B HEKOTOpoM Oanke coctasinser 4 - 108 py6., a BeposATHOCTB TOTO, YTO
cilydaiiHO BRIOpaHHBIN BKJIa] He npesbimaet 3 - 106 py6., pasua 0,8. KakoBo 4KCI0 BKIAIYMKOB
JTaHHOTO OaHka?

16. B cpennem 3a yac aBTOMOMKY moceniaer 6 kiueHToB. HailTu BEpOsITHOCTH TOTO, YTO 32 JBa
yaca aBTOMOMKY moceTsT He MeHee 10 KIMEHTOB, U BEpOSTHOCTb TOrO, YTO B TEUYEHHUE Kak
muHuMyM 10 MHHYT Ha aBTOMOliKe HEe OyJeT HU OJHOTrO KIMeHTa. YUcio moceTruTeneil 3a Jac
pacnpeneneHo 1o 3akoHy Ilyaccona, a BpeMs OXUAAHHMA KIMEHTAa PacHpeleeHo 110
IIOKA3aTEIbHOMY 3aKOHY.

17. NncniekTop LEHTpaabHOrO0 TaMOYKEHHOTO MOCTa OOHApy)KMBAaeT HapyLIEHHs] B IPOBEICHUU
IPOLEAYPBl PACTAMOXKKU IPY30B Yy IIPOBEPSEMOM TPAHCIOPTHO-JIOTMCTHUYECKON KOMIIAaHMM C
BeposaTHOCTbIO 0,9. HailTu BeposSITHOCTH TOTO, YTO CPEeau YEeThIpeX KOMIaHHWM-HapyluTesen
OyzieT BBISABIEHO 0OJIbIIIE IOJIOBUHBI.

3aaun TBOPYECKOI0 YPOBHS

1 3 11
X

1. PeH_H/ITe MATpHUUYIHOC dBHCHUC . =
P P 5 4 3
7 5\ (-1 2
2. Pemmre Matpu4HOe ypaBHEHHE X - =
43711 1

3. Haubr Bepummubl TpeyronbHuka A(0; 1), B(6; 5), C(12; -1). Haiitu ypaBHEHHE BBICOTHI,

npoBeJeHHON 13 BepmHHbI C.

Ha napa6one y? = 8X HalfTH TOUKy, pacCTOSHHE KOTOPOil OT AUPEKTPUCHI PABHO 4.

5. Jansl Bepimnsl Tetpadapa A(0; 1; 0), B(6;0; 5), C(0;12; -1), D(5;7; 8). CocTaBbTe ypaBHEHHUSI
BCEX TpaHeil, pedep TeTpa’apa. BerumciuTe UIMHY BBICOTHI, OMYIICHHON M3 BEpIIMHBI A.
Beruncnure o6veM TeTpasapa.

B

6. JlokasaTh, 4TO MOCIIEAOBATEIBHOCTD {Xn}= i1 MOHOTOHHAsI BO3pacTaroIas.
n+

3

7. WUccnenoBath PyHKINIO Y = U TIOCTPOUTH €€ rpaduK.

2
x f—
8. O6Bem MIPOJaX HOYTOYKOB 3a/1aeTcs cienyomen byHKIHEH BpEMEHHU

V (t) = 5000 +1000t —100t?, re t- Bpems usMepseTcs B Mecsnax, V-KoIM4ecTBO HOYTOYKOB,
NPOJIAaHHBIX 3aM Mecsl. Haiimure cKopocTh M3MEHEHHsI 00BEMOB MPOAX B MPOM3BOIBHBIN

nepruoa BpEMCHHU.

9. IlpenrmonoxxuM, 9YTO W3IEPKKHA TIONYYEHHUS TUTHEBOW BOJBI  3aJaHBl  (OPMYIOi

10000 o o
C=——-100, p— mnpoleHTHOE CcoJepKaHHE 3arps3HAIINMX BOAYy mnpumeceil. Haiitu

CKOPOCTbh U3MEHEHHS U3AEPKEK MPON3BOACTBA, €CIIM MPUMECH COCTaBISAIOT 5%.



10.  Haiigure npenensHyo BEIpyuky st Gpyskmuu R(X) = 2x —0,01x°

o T

11.  Beuucnure mwiomanb GUrypsl orpaHHueHHON TUHUSIMHA: Y =tgX, Yy =0, X = 3
12. Omnpenenure o00beM Tena, OOpa30BAaHHOTO BpalleHHEM BOKpyr ocu Ox ¢uryp,

OrpaHMYEHHBIX TUHUAMH Y = 9X, Y = 3X
13.  YpaBHeHHe crpoca Ha HEKOTOpPHIA ToBap wuMeeT BUA P =112 —x*.HaiiTu BBIMIpHII

oTpeduTeNeil, eciy paBHOBECHAs 1ieHa paBHa 90.
14.  Hanummre pa3noXeHHUs B CTETIEHHON pAJ CIEAYIOMUX (PyHKITHIA

10
1+X e X X X

,e b ) ; .
1-x 1-x 1+x-2x"> (1—-x)(1-x%)

15. B mpouecce uccnenoBaHus cpeaHemyiieBoro aoxoxaa (B py0.) obcmemoBano 100 cemeid.
Boisinens! onienku: X = 1700; s = 220. B npeanosioxeHun 0 HOpMajabHOM 3aKOHE:

a) HaliTU JIOJII0 CeMEi, Yei cpeiHeyIeBOM 10X0a HaxoauTces B npeaenax ot 1200 mo 1800;

0) BBIICHUTH mpu ypoBHE 3HauuMoctu @ = 0,05 moxHo nu cuurate 1800 py6. HOpMaTHBOM
cpenHeaymeBoro Jjoxoxa (mposeputh rumnoresy Hy: a = 1800 mnpoTtuB KOHKypUpYOIIEH
rurnore3sl Hy: a # 1800;

B) IOCTPOUTH JIOBEPUTEIIHHBIM HHTEPBA ISl OLIEHKH HEU3BECTHOTO MAaTEMAaTHYECKOTO OXKHUIaHUS
a u aucnepcuu o 2(npunaTs y = 0,95).

16.Ilo manueiM 16 corpynuukoB ¢Gupmbl, Trae paboraer 220 4YeloBEeK, CpeIHEMecSYHas
3apaboTtHas 1uata coctaBuia 320 y.e., npu S = 72 y.e. Kakas MuHUMaabHas cyMMa JIOJDKHA OBITh
Ha cueTy (GUpMBbl, 4TOOBI ¢ BEpOSITHOCTHIO 0,99 rapaHTHpoOBaTh BblIayy 3apaOOTHOM IIaThl BCEM
COTpYIHUKaM?

17. C nenbio pa3menieHus pexiambl onpoiieHo 420 Tene3puTeneid, U3 KOTOPHIX JaAHHYIO Mepeavdy
cmoTpsaT 170 uenoek. C poBeputenbHON BeposTHOCTHIO 0,95 HailTm 100 Tene3puTenei,
OXBAYEHHBIX pPEKJIaMOM B jyulieMm ciaydae. CiaydallHbl U pe3yibTaThl OMPOCa, €CIU COTJIACHO
CTaTUCTUKE JIOJIs1 TEJIE3pUTENICH, OXBAYEHHBIX pekiiaMoH, cocrasisier 0,43 mpu ypoBHe
3paunmoctu @ = 0,057

18. U3 maptuu o6vemoM 500 OJHOPOIHBIX TOBApPOB AJIsi MPOBEPKH BO BPEMsI MPOXOKICHHUS
TaMOXEHHOTO JIOCMOTpA IO CXeMe CIy4yalHON OecroBTOpHOM BBIOOpKH 0TOOpaHo 70 TOBapoB,
CpeIu KOTOpBIX OKaszaloch 56 3aJeKiIapupoBaHHBIX. HalTH BepoATHOCTH TOTO, 4YTO OIS
HE3aACKIIApUPOBAHHBIX TOBAPOB BO Bcel MNapTur OTINYACTCA OT HOHy‘ICHHOﬁ J0JIU B BI>I60pKC HE
6onee yem Ha 0,02 (o0 aOCONMIOTHOIN BEIMUYMHE), @ TAK)KE TPAHUIIBI, B KOTOPBIX C HAJAEKHOCTHIO
0,96 3axirroueHa 10151 HE3aACKIaPUPOBAHHBIX TOBAPOB BO BCEH NApTHH.

Kpurepun onenkn:

Kpurepun O1neHKa, ypOBEHb
BrimonHeHs! 3a1aHUst pENPOIYKTUBHOTO, PEKOHCTPYKTUBHOTO U | «OTJIIMYHO», TOBBIIIEHHBIN
TBOPYECKOT'O YPOBHSI. YPOBEHb
BoinonHeHs! 3a1aHus pENPOLYKTUBHOTO, PEKOHCTPYKTUBHOTO M | «XOPOIL0», IOPOTOBBIN
HEKOTOpPBIE 33aJJaHUSI TBOPUYECKOT'O YPOBHSI. YpOBEHb
BoinonHeHsl 3a1aHUs ML PENPOLYKTUBHOTO U «YZOBIIETBOPUTEIBHOY,
PEKOHCTPYKTHUBHOTO YPOBHSIL. MIOPOTOBBINA YPOBEHBb
BoinonHeHsl 3aaHusl pENPOAYKTUBHOIO YPOBHSI WM 33JaHUS | «HEYAOBIETBOPUTEIBLHO»,
BOBCE HE BHITIOJHEHHBI. ypOBEHb He cpOopMHUPOBaH




KonTposabHbie padoThI

KonTpoabHas padora Nel
1o pasfeny «OcHogbl anzedpsvl U AHATUMUYECKOI 2e0MEMPU

Bapuanm 1.
1. Jlausl maTpuiisl A u B, nHaiigure: a) A+3B; b) AC
1 -2 3 0 4 3 0 4
A=|-1 2 4|; B=|-1 2 4|, C=|-2 3|
0O 3 8 0 2 8 1 2
2. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
2X+4y+1z7 =4,
3X+6y+2z=4,
4x—-y—-3z=1.

3. Jlyis BEKTOpOB 5(],0,2), 6(—1,2,5), (_:(0,3,2) , HalauTe:
a. ckamsipHoe npoussenenne ab
b. BexropHOE mpousBeneHUE axb;
C. CMelIaHHOe mpom3BeaeHue (a, b, C)
4. Ha nnockoctu 3agansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naiigure:
a. ypaBHEHWHE U JIUTMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHUE KPUBOI K KAHOHUYECKOMY BHITY, OIIPEACIUTE €€ THIT U BBITIOJIHUTE
geprex 5x° +2y* +20x+ 20y —-10=0.
6. Jansr Bepumabl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiigure:
a. ypaBHeHue peOpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosHue ot Touku D mo mmockoctu ABC.

Bapuanm 2.
1. Jlaubl matpunsl A u B, Haitnute: a) A+3B; b) AC
6 2 0 0 4 6 1 4
A=|-1 2 4|, B=|-1 2 2|, C=|-2 T
0 3 3 3 6 4 1 5
2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
2X—-y+3z=2,
X+2y-5z=0,
—-X+3y+2z=-2.

3. Jlrs Bextopoe a(—1,0,—2), b(=12,-5), c(0,—3,2) , Haiimure:
a. CKaJsipHOE MPOMU3BEIECHUE 55,
b. BekTOpHOE Mpou3BeneHre axb;

C. CcMelaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3a1aHbl Tpu Touku A(-2,-4), B(-4,-8), C(0,1), naiiguTe:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.



5. TlpuBemure ypaBHEHHE KPUBOM K KAHOHUYECKOMY BHJTY, ONIPEICIIATE €€ THIT U BBITIOJIHUTE
gepTex X° —Yy° +6x—-14y—-6=0.

6. Janbl Bepimuabl TeTpasapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). Haiigure:

a. ypaBHenue pedpa AD,;

b. ypaBuenue mrockoct ABC;

C. paccrosiaue ot Touku D mo mnockoctu ABC.

Bapuanm 3.

1. Jlausl maTpuiisl A u B, Haiigure: 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. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
2X—2y—1=2,
3Xx—6y—3z =6,
5x+2y -5z =10.

3. s sexropor a(0,1,—-3), b(0,3,-4), c(1,—2,3), naiigute:
a. CKaJSIpHOE NMPOM3BEIACHHE ab;
b. BekTOopHOE Mpou3BeICHHE axb;
C. CcMeIaHHOe mpom3BeacHue (a, b, C)
4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliquTe:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHHYECKOMY BUJTY, OTIPEICIIUTE €€ THI U BBITOJTHUTE
ueprex 7X> —5y° +14x—20y+22=0.
6. Jlaubl Bepuruabl TeTpadapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). HaiiauTe:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 4.
1. Jlaubl maTpuisl A u B, Haiinute: a8) 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. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
—X+3y+5z=1,
3X+y+3z2=2,
SX+3y—-z=-3.

3. Jlyis BEKTOpOB 5.(1, 2,-2), 5(1,4,—3), 6(2,—1, 4) , naiinure:
a) ckamspHOe npoussenenne ab ;
b) BexTOpHOE MpOM3BeneHNEe A XD ;

C) cMemanHOe mpom3BencHue (a, b, C)

4. Ha nnockoctu 3anansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiinure:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBemure ypaBHEHHE KPHBOM K KAHOHUYECKOMY BH/TY, ONIPEICIIATE €€ THIT U BBITIOJIHUTE
gepTex 4x° +3y* +18x+15=0.

6. Jaubl Bepmuubl TeTpasapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiinure:

a. ypaBHenue pedpa AD,;

b. ypaBuenue mrockoct ABC;

C. paccrosiaue ot Touku D mo mnockoctu ABC.

Bapuanm 5.

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

3 10 0 1 -6 1 -1
A=|-1 0 4|; B=|-1 0 -2|; C=|2 3|
0 2 0 3 1 5 0 2
2. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
X+y—-4z=0,
3X+2y—-3z=1,
2X+5z=1.

3. s sextopos a(2,3,—1), b(2,5,-2), ¢(3,0,5), naiinure:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BekTOopHOE Mpou3BeICHHE axb;
C. CcMeIaHHOe mpom3BeacHue (a, b, C)
4. Ha nnockoctu 3agansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiinure:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHHYECKOMY BUJTY, OTIPEICIIUTE €€ THI U BBITOJTHUTE
ueprex 5x° —4y? +16y—-36=0.
6. Jlaubl Bepuruabl TeTpadapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). HaiinuTe:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 6.
1. Jlaubl matpunsl A u B, Haitnute: 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. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
3X+2y-52=0,
2x—-3y+4z=3,
X+2y—2=2.

3. Jlns BEeKTOpOB 5(3,4,0), 5(3, 6,—3), (_)(4,1, 6) , HaiiuTe:
a. CKaIsApHOE POM3BEICHUE ab:
b. BekTOpHOE MpoU3BeneHne axb ;

C. CMelaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3anansl Tpu Touku A(-2,0), B(2,4), C(4,0), HaliguTe:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBemute ypaBHEHHE KPUBOM K KAHOHUYECKOMY BH/TY, ONIPEICIIATE €€ THIT U BBITIOJIHUTE
ueprex 9x* +4y> +30x-12y—2=0.

6. Manbl Bepmunabl TeTpasapa A(0,-1,-1), B(-2,3,5), C(1,-5,-9), D(-1,-6,3). Haiigure:

a. ypaBHenue pedpa AD,;

b. ypaBuenue mrockoct ABC;

C. paccrosiaue ot Touku D mo mnockoctu ABC.

Bapuanm 7.

1. Jlausl maTpuiisl A u B, Haiigure: 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. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
2X+2y—17=5,
X+4y—-2z=3,
8x+5y-3z=1.

3. Munsa sexropor a(4,5,1),b(4,7,-2),c(5,2,7), naiinure:
a. CKaJSIpHOE NMPOM3BEIACHHE ab;
b. BekTOopHOE Mpou3BeICHHE axb;
C. CcMeIaHHOe mpom3BeacHue (a, b, C)
4. Ha nnockoctu 3a1anbl Tpu Touku A(8,4), B(-2,5), C(4,-1), naiinure:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHHYECKOMY BUJTY, OTIPEICIIUTE €€ THI U BBITOJTHUTE
ueprex Y’ —2X+4y+2=0.
6. Jlambl BepuruHbl TeTpadapa A(5,2,0), B(-2,5,0), C(1,2,4), D(-1,1,1). Haiiaure:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 8.
1. Jlaubl matpunsl A u B, Haitnute: 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. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
X+2y+2=8,
3x+2y+1z=10,
4x+3y—-2z=4.

3. Jlyis BEKTOpOB 5.(—4, -51), B(—4, —7,-2), E(—5, 2,—T7) , Haiimure:
a. cKamspHoe npoussenenne ab
b. BekTOpHOE MpoU3BeneHne axb ;

C. CMelaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3anansl Tpu Touku A(-4,0), B(-1,4), C(3,1), Haiinure:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BH]TY, OTIPEACIIUTE €€ THIT U BHIITOIIHUTE
gepTex X° + Yy’ +6x—4y+12=0.

6. Jaubl Bepmunabl TeTpasapa A(2,-1,-2), B(1,2,1), C(5,0,6), D(-10,9,-7). Haiiaure:

a. ypaBHenue pedpa AD,;

b. ypaBuenme mrockoctu ABC;

C. paccrosiaue ot Touku D mo mnockoctu ABC.

Bapuanm 9.

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

3 10 0 1 -6 4 -3
A=|-1 3 4|; B=|-1 0 -1|; C=|-6 -3|;
8§ 21 2 7 3 1 2
2. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
5x+y-3z=-2,
4x +3y+2z =16,
2x—-3y+z=17.

3. ]l BeKTOpOB 5(—3, -4.1), 5(—3, -5,-2), (_:(—4, 2,—6) , naiinure:
a. CKaJSIpHOE NMPOM3BEIACHHE ab;
b. BekTOopHOE Mpou3BeICHHE axb;
C. CcMeIaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3agansl Tpu Touku A(-1,-2), B(3.,4), C(-3,6), Haiinure:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;

b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOM K KAHOHHYECKOMY BHY, OTIPEICIUTE €€ THII M BHIIIOJIHUTE
geprex X° +y° —2x—-20=0.
6. Jlaubl Bepuruabl TeTpadapa A(-2,0,-4), B(-1,7,1), C(4,-8,-4), D(1,-4,6). Haiinure:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 10.
1. Jlaubl matpunsl A u B, Haitnute: 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 21 2 7 3 3 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
X+y-z=1
X+2y+2=0,
2X—271=4.

3. Jlyis BEKTOpOB 5.(—3, =31, 5(—3, —4,-2), 6(—4, 2,-5), naiinure:
a. cKamspHoe npoussenenne ab
b. BekTOpHOE MpoU3BeneHne axb ;

C. CMelaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockocty 3a1aHbl Tpu Touku A(2,2), B(6,-4), C(2,-4), naiinure:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BH]TY, OTIPEACIIUTE €€ THIT U BHIITOJIHUTE
geprex 5x° +9y° —30x+18y+9=0.
6. Manbl Bepimunasl TeTpadapa A(14,4,5), B(-5,-3,2), C(-2,-6,-3), D(-2,2,-1). Haiiaure:
a. ypaBHenue pedpa AD,;
b. ypaBuenme mrockoctu ABC;
C. paccrosiaue ot Touku D mo mnockoctu ABC.

Bapuanm 11.
1. Jlausl maTpuiisl A u B, Haiigure: 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. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
3X+y+2z=1,
—X+4y+4z =0,
8X+2y+z=4.

3. Jlyis BEKTOpOB 5(],0,2), 6(—1,2,5), (_:(0,3,2) , HalauTe:
a. ckamsipHoe npoussenenne ab
b. BexropHOE mpousBeneHUE axb;
C. CMelIaHHOe mpom3BeaeHue (a, b, C)
4. Ha nnockoctu 3anansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naiinure:
a. ypaBHEHWHE U JIUTMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHUE KPUBOKM K KAHOHUYECKOMY BHTY, OIIPEACIUTE €€ THII M BHIIIOJIHUTE
geprex 5x° +2y* +20x+ 20y -10=0.
6. Jansr Bepumabl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiigure:
a. ypaBHeHue peOpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosHue ot Touku D mo mmockoctu ABC.

Bapuanm 12.
1. Jlausl maTpuiisl 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. Pemmre cucremy JIMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
—-X+3y+5z2=2,
3X+y+3z=0,
5x+3y—-3z=-2.

3. Jlms BexktopoB a(—1,0,—2), b(=1,2,-5), ¢(0,—3,2) , Haiimure:
a. CKaJsIpHOE MPOU3BEIACHHE ab;
b. BexropHOE Mpou3BenEHNE axb X
C. CcMelaHHOE mpom3BeaeHue (a, b, ¢)
4. Ha mmockocTu 3amansl Tpu Toukn A(-2,-4), B(-4,-8), C(0,1), naiinure:

a. ypaBHEHHE U JJIHHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBenute ypaBHEHUE KPUBOW K KAHOHHUECKOMY BUJY, OTIPEAEIUTE €€ THUII M BHIITOJIHUTE
gepTex X° —Yy° +6x—-14y—-6=0.
6. Janbl Bepimuabl TeTpasapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). Haiigure:
a. ypaBHenue pedpa AD,;
b. ypaBuenme mrockoctu ABC;
C. paccrosaue ot Touku D no mmockoct ABC.

Bapuanm 13.
1. Jlausl maTpuiisl A u B, Haiigure: 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. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
-X+3y+5z=],
3X+y+32=2,
5X+3y—-z=-3.

3. ]l BeKTOpOB 5(0,1, -3), 5(0,3, —4), 6(1, —2,3), naiinure:
a. cKalspHOe npousBenenye ab ;
b. BekTOpHOE HMpousBeneHHE A XD ;

C. CcMeIaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliquTe:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYCCKOMY BHJTY, OTIPECIIUTE €€ THIT U BHIITOJIHUTE
ueprex 7X> —5y° +14x—20y+22=0.
6. Jlaubl Bepuruabl TeTpadapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). HaiiauTe:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 14.
1. Jlaubl matpunsl A u B, Haitnute: 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. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
X+y+z=1
X—y+2z=-5
4Xx+y+4z=-2.

3. Jlyis BEKTOpOB 5.(1, 2,-2), 5(1,4,—3), 6(2,—1, 4) , naiinure:
a. cKamspHoe npoussenenne ab
b. BekTOpHOE MpoU3BeneHne axb ;

C. CMelaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3anansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiinure:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBenute ypaBHEHUE KPUBOW K KAHOHHUECKOMY BULY, OTIPEICTUTE €€ TUII U BHIITOJIHUTE
gepTex 4x° +3y* +18x+15=0.
6. Jaubl Bepmuubl TeTpasapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiinure:
a. ypaBHenue pedpa AD,;
b. ypaBuenme mrockoctu ABC;
C. paccrosaue ot Touku D no mmockoct ABC.

Bapuanm 15.
1. Jlausl maTpuiisl A u B, Haiigure: 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. PemmuTte cuctemMy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
2X—Yy+4z =15,
3X—-y+2=8§,
-2X+y+2z2=0.

3. ]l BeKTOpOB 5(2,3, -1), 5(2,5, -2), (_:(3,0,5) , HaliuTe:
a. cKalspHOe npousBenenye ab ;
b. BekTOpHOE HMpousBeneHHE A XD ;

C. CcMeIaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3agansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiinure:
a. ypaBHEHHE U JJIMHY CTOPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHMYECKOMY BHLY, OTIPEICIIUTE €€ THIT M BHITOJIHUTE
ueprex 5x° —4y? +16y—-36=0.
6. Jlaubl Bepuruabl TeTpadapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). HaiinuTe:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 16.
1. Jlaubl matpunsl A u B, Haitnute: a) A+3B; b) AC
2 2 -1 0 1 6 1 -1
A=|1 4 2|, B=|-1 5 -1|; C=|-6 3|
8 5 -3 5 2 3 0 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
2X+2y—-17=5,
X+4y—-2z=3,
8x+5y—-3z=1.

3. Jlns BEeKTOpOB 5.(3,4,0), 5(3, 6,—3), (_)(4,1, 6) , HaiiuTe:
a. cKamsipHOe npoussenenne ab;
b. BekropHOE mpousBenenne axb;

C. CMeIIaHHOE MPOU3BEICHNE (5, 5, (_:)

4. Ha nnockoctu 3anansl Tpu Touku A(-2,0), B(2,4), C(4,0), HaliguTe:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.



5. TlpuBenute ypaBHEHUE KPUBOW K KAHOHMUECKOMY BUJY, OTIPEICTIUTE €€ THUII M BHITIOJIHUTE
ueprex 9x* +4y> +30x-12y—2=0.
6. Manbl Bepmunabl TeTpasapa A(0,-1,-1), B(-2,3,5), C(1,-5,-9), D(-1,-6,3). Haiigure:
a. ypaBHenue pedpa AD,;
b. ypaBuenue mrockoct ABC;
C. paccrosaue ot Touku D no mmockoct ABC.

Bapuanm 17.
1. Jlausl maTpuiisl A u B, naiigure: 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 IMHEHHBIX ypaBHeHHN MeTo1oM Kpamepa
X+2y+2=8,
3x+2y+1z=10,
4x+3y—-2z=4.

3. Jlna exropos a(4,5,1),b(4,7,-2), c(5,2,7) , naiinure:
a. CKaJsIpHOE MPOM3BEICHUE ab;
b. BexropHOE mpousBeneHUE axb;
C. CMelaHHOe mpom3BeaeHue (a, b, C)
4. Ha nnockoctu 3a1anbl Tpu Touku A(8,4), B(-2,5), C(4,-1), naiinure:
a. ypaBHEHHE U JIUTMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OTIPEACIUTE €€ THIT M BHIOJIHUTE
ueprex Yy’ —2X+4y+2=0.
6. JMaubl Bepmuabl TeTpadapa A(5,2,0), B(-2,5,0), C(1,2,4), D(-1,1,1). Haiiaure:
a. ypaBHeHue pedpa AD,;

b. ypaBuenue mnockoctu ABC;
C. paccrosnaue ot Touku D mo mnockoctu ABC.

Bapuanm 18.
1. Jlausl Mmatpunsl A u B, Haitnute: 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 cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
SX+y-3z=-2,
4x +3y+2z=16,
2Xx—-3y+z=17.

3. Jlis BEKTOpOB 5.(—4, -51), B(—4, —7,-2), E(—5, 2,—T7) , Haiimure:
a. cKamspHoe npoussenenne ab
b. BekTOpHOE MpoU3BeneHne axb;

C. CcMelIaHHOE mpom3BeaeHue (a, b, ¢)
4. Ha nnockoctu 3anansl Tpu Touku A(-4,0), B(-1,4), C(3,1), Haiinure:



a. ypaBHEHHE U JUIMHY CTOpPOHBI AB;
b. paccrosaue ot Touku C 10 croporsr AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHHUECKOMY BUJY, ONIPEACIUTE €€ THII M BBIIIOJIHUTE
uepTex X° + Yy’ +6Xx—4y+12=0.
6. Janbl Bepmunabl TeTpasapa A(2,-1,-2), B(1,2,1), C(5,0,6), D(-10,9,-7). Haiiaure:
a. ypaBHenue pedpa AD,;
b. ypaBuenue miockoct ABC;
C. paccrosaue ot Touku D no mmockoct ABC.

Bapuanm 19.
1. Jlausl maTpuiisl A u B, Haiigure: a) A+3B; b) AC
3 1 -1 2 1 -6 4 3
A=|1 2 1| B=-10 -1}; C=|-6 -3|;
2 -2 0 2 5 3 1 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
X+y-z=1
X+2y+2=0,
2Xx—-27=4.

3. Jlus BEKTOpOB 5.(—3, —4,1), 6(—3, -5,-2), (_)(—4, 2,—6) , naiinure:
a. CKaJsSIpHOE IMPOM3BEIACHHE ab;
b. BexropHOE mpousBeneHUE axb;
C. CMelIaHHOe mpom3BeaeHue (a, b, C)

4. Ha nnockoctu 3agansl Tpu Touku A(-1,-2), B(3,4), C(-3,6), naiiaure:
a. ypaBHEHWE U JUTMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPHBOH K KAHOHMYECKOMY BU/1Y, ONIPE/ICIIUTE €€ THIT M BHITIOIHUTE
gepTex X° + Yy’ —2x—20=0.
6. Jlausl Bepunabl TeTpadapa A(-2,0,-4), B(-1,7,1), C(4,-8,-4), D(1,-4,6). Haiinure:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosHue ot Touku D mo mnockoctu ABC.

Bapuanm 20.
1. Jlausl maTpuiisl 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. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
3X+2y—-5z2=-2,
2X—3y+4z=-3,
X+2y—-2=2.

3. Jlis BEKTOpOB 5.(—3, =31, 5(—3, —4,-2), (_:(—4, 2,—5), naiinure:
a. cKamspHOe npoussenenne ab

b. BextopHoe mpomsBenenue axb;



C. cMelaHHOE mpou3BeaeHue (a, b, ¢)
4. Ha nnockoctu 3aganbl Tpu Touku A(2,2), B(6,-4), C(2,-4), Haiinure:
a. YpaBHEHHE W JUIMHY CTOpPOHBI AB;
b. paccrosuue ot Touku C 10 cropors! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BH]TY, OTIPEACIIUTE €€ THIT U BHIITOJIHUTE
geprex 5x° +9y° —30x+18y+9=0.
6. Manbl Bepimunasl TeTpadapa A(14,4,5), B(-5,-3,2), C(-2,-6,-3), D(-2,2,-1). Haiiaure:
a. ypaBHenue pedpa AD,;
b. ypaBuenme mnockoctu ABC;
C. paccrosaue ot Touku D mo mnockoctu ABC.

Bapuanm 21.
1. Jlausl maTpuiisl A u B, nHaiigure: 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. Pemmmte cucTeMy JIMHEHHBIX ypaBHEeHUI MeTooM Kpamepa
2X+2y—-72=2,
X+4y—-27=-3,
8x+5y-3z=-1.

3. Jlyist BEKTOpOB 5(],0,2), 6(—1,2,5), (_:(0,3,2) , HaluTe:
a. ckamsipHoe npoussenenne ab
b. BexropHOE mpousBeneHUE axb;
C. CMelaHHOe mpom3BeaeHue (a, b, C)
4. Ha nnockoctu 3anansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naitnure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHNE KPHBOH K KAHOHUYECKOMY BU/1Y, ONIPE/ICIIUTE €€ THIT M BHITIOIHUTE
geprex 5x° +2y* +20x+ 20y -10=0.
6. Jansr Bepmuabl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiigure:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosHue ot Touku D mo mnockoctu ABC.

Bapuanm 22.
1. Jlausl maTpuiisl 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. Pemmre cucremy JIMHEHHBIX ypaBHeHUN MeTo10M Kpamepa
X+2y+z2=3,
3X+2y+z=10,
4x+3y—-2z=4.

3. Jlns BekTOpOB 5(—1,0,—2), 5(—1,2,—5), 6(0,—3,2) , HaauTe:
a. CKaJsIpHOE MPOM3BEICHUE 55;

b. Bextopnoe mpomsBenenue axb;



C. cMelaHHOE mpou3BeaeHue (a, b, ¢)
4. Ha nnockocty 3anaHbl Tpu Touku A(-2,-4), B(-4,-8), C(0,1), HaiiguTe:
a. ypaBHEHHE U JJIHMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 cropors! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHHYECKOMY BUY, OTIPEICIUTE €€ THII M BHIIIOJIHUTE
gepTexR X° —Yy° +6x—-14y—-6=0.
6. JManbl Bepimuabl TeTpasapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). Haiigure:
a. ypaBHenue pedpa AD,;
b. ypaBuenme mnockoctu ABC;
C. paccrosaue ot Touku D no mmockoct ABC.

Bapuanm 23.
1. Jlausl maTpuiisl A u B, nHaiigure: a) A+3B; b) AC
3 10 0 1 -6 4 -3
A=-1 3 4|; B=|-1 0 -1|; C=|-6 -3|;
8 2 1 2 7 3 1 2
2. Pemmmte cucTeMy JIMHEHHBIX ypaBHEeHUI MeTooM Kpamepa
5X+y-3z=-2,
4x+3y+2z=1,
2X—-3y+z=-4.

3. Jlns BeKTOpOB 5(0,1, -3), 5(0,3, —4), 6(1, —2,3), naiinure:
a. CcKalspHOe npousBenenye ab ;
b. BekTOpHOE HMpousBeneHHE A XD ;

C. CcMeIaHHOe mpom3BeacHue (a, b, C)

4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliuTe:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 cTopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHJTY, OTIPECIIUTE €€ THIT U BHIITOJIHUTE
ueprex 7X> —5y° +14x—20y+22=0.
6. Jlaubl Bepurunbl TeTpasapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). HaiiauTe:
a. ypaBHeHue pedbpa AD;
b. ypaBrenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 24.
1. Jlausl Mmatpuisl A u B, Haitnute: 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 21 2 7 3 3 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
X+y-z=1,
X+2y+2=0,
2X—21=4.

3. Jlis BEKTOpOB 5.(1, 2,-2), 5(1,4,—3), 6(2,—1, 4) , naiinure:
a. cKalspHOe npoussenenne ab

b. Bexroproe mpomsBenenue axb;



C. cMelaHHOE mpou3BeaeHue (a, b, ¢)
4. Ha nnockoctu 3aansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiinure:
a. YpaBHEHHE W JUIMHY CTOpPOHBI AB;
b. paccrosuue ot Touku C 10 cropons! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BH]TY, OTIPEACIIUTE €€ THIT U BHIITOJIHUTE
uepTex 4x° +3y* +18x+15=0.
6. Jaubl Bepmunabl TeTpasapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiinure:
a. ypaBHenue pedpa AD,;
b. ypaBuenue mrockoct ABC;
C. paccrosaue ot Touku D no mmockoct ABC.

Bapuanm 25.
1. Jlausl maTpuiisl A u B, naiigure: 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 ypaBHeHHI MeTo10M Kpamepa
—X+3y+5z2=-1,
3X+y+3z=2,
SX+3y—-z=-3.

3. Jlus BEKTOPOB 5.(2,3, -1), 6(2,5, -2), 6(3, 0,5) , naiimure:
a. CKaJsIpHOE MPOM3BEICHUE ab;
b. BexropHOE mpousBeneHUE axb;
C. CMelaHHOe mpom3BeaeHue (a, b, C)
4. Ha nnockoctu 3anansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naitinure:
a. ypaBHEHWE U JUTMHY CTOPOHBI AB;

b. paccrosaue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPHBOH K KAHOHMYECKOMY BU/1Y, ONIPE/ICIIUTE €€ THIT M BHITIOIHUTE
geprex 5x° —4y® +16y—-36=0.
6. Jans! Bepmuabl TeTpadapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). HaiinuTe:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosnHue ot Touku D mo mnockoctu ABC.

KonTtpouabnas padora Ne 2
1o pasaenay «Mamemamuueckuii anaiu3»

Bapuanr Ne 1.

1. Beruucnute npeaens:

. X*4+X—-6 . sin8x . 1\
. lim=———; b. lim <o liml 1+ =1 .
x>-1X° —3X+2 x>0 X X0 3X

2. Haiigute mpou3BOAHbBIE CIEAYIONINX (DYHKITUHA:

. tgIn® x
a. y=X+5x"+x+3; b. y=x’sin6x; c. y:%ﬂ/x%ef’x.
X+ X



3. Haiizute ypaBHCHHE KacaTenbHOM B Touke X =2 wms Gynkman Y = X +5X* + X + 3.
4. Haiitu HeonpeneneHHblil uaTErpai. Pesynsrar nposeputsh auddepeHupoBaHHEM:
j(cthx+cos7x+6)dx

2
o 3 2
5. BbIYHCIUTH ONpEeNICHHBI HHTETPa _[(4X +X°)dx.
1

Bapuant Ne 2.
1. BbIUMCIUTE TPEICIIbL:
. 4
X+ x*-3 __sin8x : 1\
a. lim———; b. lim ;e liml 14— .

x>-1  X° —4X x—>0 By X—>0 34+ X

2. HaiiguTe mpou3BOAHbIE CIEAYIONNX (DYHKIIUA:
sinin® x

a y=X"+8x"+2x+8; b. y=x"cosbx; c. y=——+x+e>.

X+ X

3. HaiiguTe ypaBHeHHe KacaTebHON B Touke X =2 g pynxunn Y = X° +8X° + 2X +8.
4. HaiiTi HeonpeneneHHbIH HHTErpal. Pe3ynbpTat npoBepuTh MuddepeHIpoBaHuEM:
j(ct95x+sin 7X+6)dx

2
“ 3 2
5. BbIUHCIHTD ONpEICIICHHBIH HHTEIPa J.(4X —3x7)dx.
1

Bapuant Ne 3.
1. Beoruncnute npeaens:
3 2 . X
. X°+5x°-3 . SIn8xtg5x ) 1
a. |Im3—; b. |Im—g; C. I|m(1+—j .
x——1 X° — X x—0 5x X—>00 6X

2. HaiiguTe mpou3BOIHBIE CISAYIONTNX (DYHKITUHA:
Sincos4x %
= 1

X“+e
3X+5

3. HaiiguTe ypaBHeHHe KacaTenbHOM B Touke X =2 s gpynkumn Y = X° +8X° + X +9.

a. y=X+8x>+x+9; b. y=x"cos3x; c.
4. Haiitu HeonpeneneHHbIi nHTErpai. Pesynbrar npoBeputs auddepeHIInpoBaHUEM:
j(cthx +3x+6)dx

2
o 3 2
5. BbIUHCTUTH ONpeACTICHHBIN HHTErpall j(4x +3x7)dx.
1

Bapuant Ne 4.
1. Beruucnute npeaens:
3 2 - X
. X°+7x° -8 . SIn xtg5x . 1
a. |Imﬁ; b. |Im—g; c. im{1+—|.
x>-1  X° —X x—=0 2X X—>00 X+3

2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKIIUHA:



X

y:M+ x* + 4e
X+5

3. Haiizute ypaBHEHHE KacaTenbHOM B Touke X =2 wist Gynkmun Y = X° 46X + X + 3.

a. y=x>+6x"+x+3; b y=x%g3x; c.

4. Haiitu HeonpeeneHHbI nHTErpan. Pesynbrar npoBeputsh 1uddepeHImpoBaHueM:

j(cthx +€0s 3x + 6X)dx
5. BeuucauTh onpeneaeHHbIN HHTETpal
2
I(4x3 +3x% + x)dx.
1
Bapuant Ne 5.
1. Beruucnoute npeaens:
- 4
. 2x*+x -8 . sin xcos5x . 1\
a. IImZ—; b. im————; c. lim/1+—— .
X—00 X =1 x—0 2X X—>00 X+3

2. HaiiguTe mpou3BOIHBIE CISAYIONINX (DYHKITUNA:

X

y:th|n4xJr C 130
X+ 2

3. HaiiauTe ypaBHEHNE KacaTeNbHOM B Touke X = 2 juis GyHKHH Y = X° + X — 2.
yp Y.

a. y=x>+x-2; b y=x’ctg3x; c.

4. Haiitu HeomnpeaeeHHbI HHTETpaL. Pe3ynbrar npoBeputh nuddepeHIIpoBaHUEM:
j (tg5x+cos 3x +5x)dx

2
o 3 2
5. BbIYHCIUTH ONPECIICHHBI HHTETPa _[(4X +2x° + X)dx.
1

Bapuant Ne 6.

1. Beoruncnute npeaens:

3 +x°-8 . sin xctg5x (14+3xY)"
b. im=——="=: ¢ lim .
X—>00 X> — x—0 6X x>0l X 4

a. lim————; b li ,

2. HaiiguTe mpou3BOIHBIE CISAYIONTNX (DYHKITUHA:
X

ctgsin4x
=—+
X+3

a. y=xX"+4x-5; b. y=x°In3x; 2x% +e

3. HaiiguTe ypaBHeHHe KacaTebHON B Touke X =2 s Gpynkuun Y = X +4X —5.
4. Haiitu HeonpeaeneHHbI nHTErpa. Pe3ynbrar npoBeputh 1uddepeHIpoBaHueM:
j(sin 5X +cos 3x)dx

9
o 3
5. BpruucnuTh onpeaeneHHbIi HHTerpa _[(X +2x)dx.
3

Bapuanrt Ne 7.

1. Beruucnute npeaens:

. bx*+2x°-8 . sin2xctg5x _ (1+3x)”
a. lim : ;b lim—————; ¢ lim :
X—00 3x° -1 x—0 6X x—o| X —3




2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKITUA:
6 5 2,.3x ctge® [ov3 | i
a Yy=X+4x>-5; b. y=Xx%€7; c. y= +/2X” +5sIn3X.
2X+3

3. Haiinure ypaBHeHHE KacaTebHOM B Touke X =2 jis GpyHkuuu Y = X% +4x° -5.

4. Haiitu HeonpeaeneHHbIN nHTErpai. Pe3ynbrar npoBeputh auddepeHInpoOBaHUEM:
j(tg 5x +cos 3x)dx

2

> 3
5. BBIUHCIHTD ONpeIeIICHHBIH HHTETPaT _[(4X +2x)dx.
1

Bapuant Ne 8.
1. Beruucnure npeaens:
. 4
_ x*+3x°-8 _sin2x(x +2) . (1+3x )"
a. im——-——; b lim———=; c lim|——| .
x>0 X2 =] x>0 6X x>0\ 4X -3

2. Haiigute npou3BoOAHbBIE CAEAYIOUINX (DYHKINA:
3x

a. y=3x>+4x>-2: b. y=Intg3x; c y:2tge 4+«/2x“+c033x.
X +

3. Haiinure ypaBHEHHE KacaTeNbHOM B TOUKE X = 2 it GyHKIUU y= 3X6 + 4X5 - 2.

4. Haiitu HeonpeaeneHHblil nHTErpal. Pesynbrar npoBeputs nuddepeHmpoBaHuem:
I(tg 3X+C0s x)dx

2
o 3
5. BpIUUCINUTEH OMpeesIeHHbIH HHTErpal I(4X +1)dx.
1

Bapuant Ne 9.

1. Beruucnute npeaens:
_ x*+3x°-8 . sin2x(x—2) _ (1+3x)”
im———; b. Im———=; ¢ lim| —— .

a. : N
4 4x

X—>00 X — x—0 6X X—>00
2. Haiigute mpou3BOAHbIE CAEAYIONINX (DYHKIIUA:
sine*
a. y=3x+3x>-2; b y=x""¥: ¢ y= + X" +1g3x..
X+4
3. Haiinurte ypaBHeHHE KacaTebHOM B Touke X =2 js GpyHKuu Y = 3 +3x° 2.

4. HaiiTu HeonpeneneHHbI HHTErpall. Pe3yiabpTar npoBepuTh 1udGepeHIIpOBAHUEM:
_[(tg3x+sin X)dx

2
o 3
5. BpruucnuTh onpeaeneHHbIi HHTerpa _[(GX +2)dx.
1

Bapuant Ne 10.
1. Beruucnute npeaens:

x4 x*-8 . sin2x(x+3) _ (1-3x)"
a. im—s——; b lim————; c. lim :
X—>00 X _2 x—0 X X—>00 X




2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKITUA:
3X

a. y=4x"+2x>-2; b. y=x""¥; y:cose4 +x¢ +ctg3x .
X

3. Haiizute ypaBHeHHe KacaTenbHOM B Touke X = 2 wis Gynkmun Y = 4X° +2X° — 2.

4. Haiitn HeonpeaeneHHbIN HHTETpai. Pe3ynbrar npoBeputh auddepeHIInpoBaHUEM:
I(cos X +sin x)dx

2

> 3
5. BBIUHCIHTD ONpeIeIICHHBIH HHTETPaT _[(4X +2x)dx.
1

Bapuanrt Ne 11.

1. Beoluncnute npeaensi:
3
3 +x-4 _tg2x(x+3) _(1-3x)"
a. ||m5—; b. IIm—; c. im| —— .
X—>00 X —2 x—0 6X X—>0 4x
2. HaiiguTe mpon3BOAHBIE CIEAYIONINX (DYHKITUNI:

: 3x
sine
a. y=x2-3x"-2; b y=x¥"%*; ¢ y= 2 + X% +ctgx .
X+

3. Haiigure ypaBHeHHe KacaTeNbHOH B Touke X =3 s Gpynkumn Y = 4X° +2X° — 2.

4. Haiitu HeomnpeaeIeHHbI HHTETpaL. Pesynbrar npoBeputh nuddepeHIIpoBaHUEM:
j(tgx+sin X)dx

2
o 3
5. BbIYHCIUTH ONPECICHHBI HHTETPaT _[(X +2x)dx.
0

Bapuant Ne 12.

1. Beruucnute npeaensl:

. 3
A +5x2 -4 _sinx(x+3) (14 x)”
a. lim 3 ; b. IIm—; c. lim| —— .
X—>00 3x° =2 x—0 6X x—o| By
2. HaiiguTe mpou3BOIHBIE CISAYIONINX (DYHKITUHA:
sine™
y=x"+3x>-2; b y=x""e*; ¢ y= —x* —ctgx.
X+4

3. Haiigure ypaBHeHHe KacaTebHOM B Touke X =4 s pynxunn Y = 4X° +2X° — 2.

4. Haiitu HeonpeneneHHbIi nHTErpai. Pesynbrar npoBeputs auddepeHIInpoBaHUEM:
j (tgx + x*)dx

1

. 3
5. BbIYHCIUTH ONPEIeICHHBI HHTETPa I(X +2)dx.
0

Bapuant Ne 13.

1. Beruucnute npeaensl:

_ TX+5x2—4 sinx(x—3) _(2+x)”
lim ———~: ¢ lim :

- © b, lim .
X—>0 3x° =2 x—0 5x X—>0 5x

2. HaiiguTe mpou3BOIHBIE CISAYIONTNX (DYHKITUN:



: 3X
y=x*-x>+2; b y=2x"""; c y:sme —x* —ctgx.

X+3
. . 3 5
3. Haiizure ypaBHeHue KacatenbHo B Touke X =1 mng pynkuun Y =4X° +2X° — 2.
4. HaiiTi HeonpeneneHHbI HHTErpall. Pe3yabpTar mpoBepuTh 1uddepeHIupoBaHUEM:
j(cosx+ x*)dx

1
o 2
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa I(X +2x)dx.
0

BapuanT Ne 14.

1. Beoluncnute npeaensi:
. 4
4%+ x—6 . sin2x : 2\
— b. lim ;oc lim/1+— | .
x>-13x° —3X +2 x>0 X X—>0 3X
2. HaiiguTe mpon3BOAHBIE CIEAYIONNX (DYHKIIUNI:

2
b. y=x"+2x"+3x+3; b. y=x>cos5x; c. yzzglL);+o\/x2+e5x.
X — X

a.

3. Haiigure ypaBHeHHe KacaTebHOM B Touke X =2 s gpynkumn Y = X° —5X* + X + 3.
4. HaiiTi HeonpeneneHHbIH HHTErpaNbl. Pesynprar mpoBeputs auddhepeHnupoBaHueM:
j (sin3x +€e*)dx

1
o 4
5. BbIYHCIUTH ONPECICHHBI HHTETPaT _[X dx.
0

Bapuant Ne 15.

1. Beruucnute npeaensl:

. 4
T+ %2 -3 . sin8x : 1\
a. lim——-———; b. lim ;o liml+—| .
x>-1  X° —4X x—0  4X X—>00 3—-Xx
2. Haiinute npon3BoOAHbIE CIETYIONNX (YHKIIANI:
sinln* x
c. y=xX>+X"+2x+8; b. y=x’cosbx; c. y=———x+e>.
X=X

3. Haiigute ypaBHeHHe KacaTebHON B Touke X =3 g pynxunn Y = X° +8X° + 2X +8.
4. Haiitu HeonpeaeneHHbI nHTErpan. Pesynbrar npoBeputh 1uddepeHIpoBaHueM:
j(ctg 5X —C0S X + 6)dx
2

o 3 2
5. BbIuucIuTh ONMpeaeIeHHBIN HHTETPa _[(3X +X7)dx.
1

Bapuant Ne 16.

1. Beruucnute npeaens:

3 2_ - X
a limSX X8 i Sinextgx |im(1+fj |
X

x——1 2)(3 —X x—0 5x X—>00

2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKIIUHA:



sincos4x T
=————— X +e
3Xx+5

3. Haiinure ypaBHeHHe KacaTenbHOM B Touke X =3 s GyHKunn Y = x> —5x*+X+9.

4., Haiitn HeonpeaeneHHbIN HHTETpai. Pe3ynbrar npoBeputh auddepeHIInpoBaHUEM:
j(ctg5x+sin 7X+6)dx

a. y=x>+3x"—x+9; b y=x%g3x; c.

3
o 3 2
5. BbIYHCIUTH ONpPEeNICHHBI HHTETPal _[(4X +X°)dx.
1

BapuanT Ne 17.

1. BeruucnauTe npeaesns:

. 8x*+7x —8 . CcOSXtg5X . 1)
a. lim > ;b lim—————; c lim/1+——| .
x>-1  2X°—X x—0 2X X—>0 X+3
2. HaiiguTe mpou3BOIHBIE CISAYIONINX (DYHKITUNA:
tg cos4x
a. y=X"+x*+3x+3; b. y=xtg3x; c. y=g—5— x> —4e* .
X+

3. Haiigure ypaBHeHHe KacaTebHOMH B Touke X =2 s gpynkumn Y = X° 43X — X+ 3.

4. Haiitu HeomnpeaeeHHbI HHTETpaL. Pe3ynbrar npoBeputh nuddepeHIIpoBaHUEM:
j(cthx+sin 4X +6)dx

2
. 3 2
5. BbIYHCIUTH ONPECIICHHBI HHTETPa _[(X +X7)dx.
1

Bapuant Ne 18.

1. Beoruncnute npeaens:

3x+5x -8 . sinxcos5x . 1 Y™
——— ¢ lim1+—

a. lim > ;b lim ;
X—>00 X —1 x—0 5x X—>00 X—3
2. HaiiguTe mpou3BOIHBIE CISAYIONTNX (DYHKITUHA:
tgsin4x
LA AN
X+2

3. Haiinure ypaBHEHHE KacaTelbHOM B TOUKe X = 2 s ki V= X2+ X —2.
yp YH

a. y=5x3+x-2; b. y=xtg9x; —3e*.

4. Haiitu HeonpeneneHHbIi nHTErpai. Pesynbrar npoBeputs auddepeHIInpoBaHUEM:
j(ct95x+tg7x+6)dx

2

o 3 2
5. BbIuuciuTh OnpeaeeHHbI HHTErpa _[(4X +3x7)dx.
1

Bapuant Ne 19.

1. Beruucnute npeaens:

Iim5x5—8_ lirm SN Xg5X

. (143"
— b. im—————: ¢ lim .
x—0 3> —1 x—0 6X X—>00 3x

o}]

2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKIUA:



tgsin4x
Yy=—""7"+
X—3

3. Haiinurte ypaBHeHHE KacaTebHOM B Touke X =2 jis GpyHKumm Y = x> —4x-5.

a. y=7x>+4x-5; b. y=x’In5x; 2x° —e*.

4. Haiitu HeonpeaeneHHbIN nHTErpai. Pe3ynbrar npoBeputh auddepeHInpoOBaHUEM:
I(thx+cosSx+6)dx
2

o 3 2
5. BbIYHCIUTH ONpPEeNICHHBI HHTETPal _[(4X +3x7)dx.
1

Bapuant Ne 20.

1. Beoruucnute npenensi:

. 10x°-8 . sinxctg5x _ (1+3x)”
lim————; b lim—————; c. lim :
x—0 3y —1 x—0 6X x—o| X —5

2. Haiiaute NpoU3BOIHbIC CICAYIONUX (YHKIIHIA:
tge .
a. y=2x*-4x>-5; b. y=3x%€e"; c. y= zg 3 +/2x% +sin3x.
X —

3. Haiinure ypaBHEHHE KacaTeNbHOM B TOUKE X = 2 it GyHKIUU y= X6 + 4X4 -5.

4. HaiiTi HeompeaeaeHHBIA HHTErpal. Pe3ynbTat npoBeputh U PepeHIIUPOBAHUCM:
_[(ctg5x—sin 4x+6)dx
2
5. BbIUHCIHTD ONpEICIICHHbIH HHTEIPa _[(5X3 —x*)dx.
1

Bapuant Ne 21.
1. Beruucnute npeaens:
. 3x*+3x°-8 _sin2x(x—2) _ (1+3x )"
a. lim——————; b lim———=; c. lim :
x>0 37 -1 x>0 6X x>0\ 4X + 3

2. Haiigute mpou3BOAHbIE CAEAYIONINX (DYHKIIUA:
3x

a. y=3x>+x>-2; b. y=Inctg3x; c. y:tge4+»\/2x4—cos3x.
X +

3. Haiinurte ypaBHeHHE KacaTelbHOM B Touke X =2 s GpyHKiun Y = 3x° +2x* - 2.

4. HaiiTu HeomnpeieneHHbIN HHTErpall. Pe3ynabTar npoBepuTh 1udGepeHIIpOBAHUEM:
I(ctgx—sin 4x+6)dx

2
. 3 2
5. BpruucnuTh onpeaeneHHbIi HHTerpa I(SX —3x" +1)dx.
1

Bapuant Ne 22.
1. Beruucnute npeaens:
. 4
. 2x*+3x° -8 _sin2x(3x—2) _ (1+3x)”
a. lim 7 - b. lim e liml —— | .
X—>0 X" —2 x—0 6X X—>00 X

2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKIIUA:



H 3X
sine
a. y=3x+2x"-2; b y=x""*; ¢ y= 2 +x* +3X.
X+

3. HaiiguTe ypaBHeHHe KacaTenbHOH B Touke X =2 s Gynxuun Y =3X° +2X° — 2.,

4. HaiiTi HeonpeneneHHbI HHTErpal. Pe3yiabpTar npoBepuTh 1udGepeHIIpOBaAHNEM:
j(cthx—cos4x+6)dx

2
o 3 2
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa _[(4X +X°)dx.
1

BapuanT Ne 23.

1. BeruucnuTe npeaesns:

_ 3x*+x°-8 _sinx(x+3) _(1-3x)"
a. im————: b lim——————=: c¢. lim .
X—>00 X __2 x—0 6X X—>00 4%

4

2. Haiinute npon3BOAHbIE CIETYIOMMX (QYHKIANI:
3X
cose
a. y=3+2x"=2; b y=x>"*; c y= — X +ctg3x.
X—4
3. Haiigure ypaBHeHHe KacaTenbHOH B Touke X =2 s pynxun Y =40 +X° — 2.

4. Haiitu HeomnpeaeIeHHbI HHTETpaL. Pesynbrar npoBeputh nuddepeHIIpoBaHUEM:
j(ctg3x—sin 4X+ X)dx

2
o 3 2
5. BbIYHCIUTH ONPECICHHBI HHTETPaT _[(3X — X" +2)dx.
1

Bapuant Ne 24.
1. Beruucnute npeaens:
. A+ x4 . ctg2x(x -3 _(1-3x)
a. lim——xp——; b ImM; c. lim .
X—>00 X _2 x—0 X X—0 X

2. Haiigute mpou3BOAHbIE CAEAYIONINX (DYHKIIUA:
g sine
a y=x'-3x-2; b y=x¥"%"; c. y= 4+x/x3+x.
X+

3. Haiinure ypaBHEHHE KacaTeNbHOMN B TOUKE X = 3 Uit QyHKIUN y= 4X3 + 2X5 .

4. Haiitu HeonpeaeneHHbIl nHTErpal. Pe3ynbrar npoBeputh TuddepeHImpoBaHueM:
j(cthx—sin 4x+6)dx

4
o 3 2
5. BbruucnuTh onpeaeneHHbI HHTerpat I(5X —3x°)dx.
1

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

2. HaiiguTe mpow3BOIHBIE CISAYIONTNX (DYHKITU:



3x
cose
a. y=x+x'-2; b y=x"e"; c y=4——«/x2—ctgx.
X

3. Haiigure ypaBHeHue KacaTenbHOMH B Touke X =4 s pynxuun Y = 4X° +X* —2.
4. Haiitu HeompeaeNeHHbI HHTETpalL. Pe3ynbrar npoBeputh nuddepeHImpoBaHuEM:
j(ctg5x—sin 4X+Cos6x)dx

2
o 3 2
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa _[(ZX —Xx")dx.
0

KonTpoabHnasi padora Ne 3
no Moayasim «Mamemamuueckuit ananuszy, «/{lugpghepenyuanvuvie ypagnenus»

Bapwuanr 1.
1. UccnenyiiTe CXOIMMOCTD psifia ¥ BBIUILIKMTE MIEPBBIC TPU €TI0 WICHA
0 n5
n
" 2

2. Pemute nuddepeHnmanbable ypaBHEHHS: ONPEACIUTE JIN00 o0IIee pemeHue, 1100 YacTHOE PelIeHne
B TEX CIIy4asX, KOT/ia yKa3aHbl HAYaJIbHbIC YCIOBUSI.
a. y+x=2;
b. 4y'+xy=0; y@)=1
3 Pemute nuddepennmansuoe ypaBHeHHe BTOporo nopsiaka y' +4y'+2y =0

Bapuanr 2.
1. HccnenyiiTe cX0IMMOCTb psifia U BBIMHUIIKTE TIEPBbIE TPH €T0 YJIeHa
) n4
n
n=1 3

2. Pemmte nuddepeHnmanbHable ypaBHEHUS: oNpeennTe 100 odliee penieHue, 1100 4acTHOE pelieHne
B T€X CIIydasx, KOTrJa yKa3aHbl Ha4yaJIbHbIE YCIIOBUSI.
a. y+2x=3;
b. y+2xy=0; y@®)=0
3 Pemmute muddepeHnmansHoe ypaBHeHHE BTOPOTro mopsinka y' —4y +2y =0

Bapuant 3.
1. UccnenyiiTe cXOAMMOCTD PsiJia M BBIMMILIKUTE MEPBbIE TPU €T0 WieHa
0 n3
n
n=1 7

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penieHne, JJM00 YacTHOE pelIeHHe
B T€X CIIydasx, KOTrJa yKa3aHbl HauaJIbHbIE YCIIOBUSI.
a. y+2x=4;
b. y+xy=0; y@®=2
3 Pemnte nuddepennuanbHoe ypaBHeHHE BTOporo nopsaka y' —4y'+4y =0

Bapuanr 4.
1. UccnenyiiTe cXoIMMOCTb psifia U BBIMUILINTE TIEpBbIe TPH €T0 YJeHa
© n3
an
6

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: oNpeennTe 0o odliiee petieHue, 1100 4acTHOE pelleHne
B TE€X CIIy4asiX, KOI/la yKa3aHbl HAYaJIbHbIE YCIOBUS.
a. y—-2x=0;

b. 4y'-xy=0; y(1)=4



3 Pemmte nuddepennmansHoe ypaBHeHHe BToporo nopsiaka y' —4y' +16y =0

Bapuanr S.
1. Hccnenyiite cXOAMMOCTD PsiJia M BBIMMILIKUTE IEPBbIE TPU €0 WieHa
0 n3
n
n=1 4

2. Pemnte nuddepenanbable ypaBHEHH: onpeaenuTe 1o olliee perienne, 1u00 4acTHOE peleHne
B TEX CITy4asX, KOT/Ia yKa3aHbl HAYaJIbHbIC YCIOBUSI.
a. y-x=0;
b. 4y'-8xy=0; y@)=0
3 Pemmte nuddepeHnuansHoe ypaBHeHHEe BTOporo nopsiaka y”' —6y' +9y =0

Bapuanr 6.
1. UccnenyiiTe CXOIMMOCTD psifia ¥ BBINUILIMTE NIEPBBIC TPU €0 WICHA
0 n2
n
1 4

2. Pemnte muddepeHaabable ypaBHEHH: onpeaenuTe 1o obiiee penieHne, 1u00 4acTHOE PeleHne
B T€X CIIydasx, KOrJa yKa3aHbl Ha4aJIbHbIC YCIIOBUSI.

a. y’—zzo;
X

b. 4y-Y=0; y@=0
X
3 Pemmte nuddepeHnmansHoe ypaBHeHnEe BTOporo nopsiaka y' +6y' +9y =0
Bapmuanr 7.

1 Uccnenyiite cXOAUMOCTD Psijia ¥ BBITUIIUTE MIEPBBIE TPU €0 WiEHa

aon3

‘an
a3
2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JInbo odliee penieHue, JJM00 YaCTHOE pelIeHHe

B TCX ClIydadX, KOrja YKa3aHbl HA9YaJIbHBIC YCIIOBUA.

a. y'—ﬂ:o;
X

b, ay—-Y_0, yo=1
X

3 Pemmte nuddepeHnmransHoe ypaBHeHHE BTOporo nopsiaka y' +Yy +9y =0

Bapuant 8.
1. UccnenyiiTe cXOAUMOCTD psJia U BHITUIINTE IEPBHIE TPU €T0 YIeHA
0 n3
n
" 8

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penienue, Ju0o YacTHOE pelieHe
B TE€X CIIy4asiX, KOT/ia yKa3aHbl HAYaJIbHbIE YCIOBUSI.

a. y+ 2 =0;
X
Y A _
b. 4y'+==0; y@=2
X
3 Pemmte nuddepeHnmansHoe ypaBHeHHE BToporo nopsiaka y” +8y' +16y =0

Bapuanr 9.
1 Uccnenyiite cX0IUMOCTh psiia U BBITUIINATE MEPBBIE TPH €r0 YJIeHa



<l
aQn
n=1 8
2. Pemnte nmuddepeHaabable ypaBHEHH: onpeaenuTe 1o olliee penieHne, 1u00 4acTHOE peleHne
B T€X CIIy4asiX, KOI/la yKa3aHbl HAYaJIbHbIE YCIOBUS.

a. Y+§:O;
X

b. 2y+¥=0; y@=1
X
3 Pemmte nuddepennmansHoe ypaBHeHHnEe BToporo nopsiaka y' +8y’ + 25y =0
Bapuant 10.

1. UccnenyiiTe CXOAUMOCTH PsiJia M BRITUIIATE TIEPBHIC TPHU €T0 YICHA

= Nl

=g
2. Pemute muddepeHianbHple ypaBHEHH: OonpeaeauTe 0o olIiee penieHne, 100 4aCTHOE PEIICHHE

B TEX CIIyYasX, KOTJla YKa3aHbl HAYAJbHBIC YCIOBUSI.

a. 4y+§=o;
X

b. 3y'+l =0; y(0)=1
X
3 Pemmte muddepernmansHoe ypaBHEHHE BTOpOTro mopsiaka y' —8y' +25y =0

Bapuanr 11.
1. Uccnenyiite cX0AMMOCTD PsiJia U BBIMMIIUTE IIEPBbIE TPU €T0 WieHa
- N!
‘an
n=1 3

2. Pemnte muddepeHnnanbHple ypaBHEHHS: onpeaenuTe 1u0o odiiee penieHne, 100 4acTHOE PeleHHe
B T€X CIIy4asiX, KOT/la yKa3aHbl HAYaJIbHbIE YCIOBUS.

a. y—§:o;
X
b. 3y-Y-0; y(0)-1
X
3 Pemmte nuddepennuansHoe ypaBHeHHEe BTOporo nopsiaka y' —y —5y =0
Bapmuanr 12.

1. Uccnenyiite cXonuMOCTb psifia U BBIIHUIINTE TIEPBbIE TPH €T0 YJIEHA
= n!
2"

2. Pemmnte nuddepeHianbHble ypaBHEeHH: onpeaenuTe a10o olliee petieHne, 1100 YacTHOE peleHe

B TCX ClIydadX, KOrja yKa3aHbl HA4YaJIbHBIC YCIIOBHUS.

a. 5y+3=0;
X

b. 3y'—5—y:0; y(0) =1
X

3 Pemmte muddepeHnuanbHoe ypaBHEHHE BTOpOTo mopsiaka y' —8y' —9y =0

Bapmuanr 13.
1. UccnenyiiTe cXOAMMOCTD PsiJia M BBIMUIIUTE TIEPBbIE TPU €T0 WieHa
- Nl
n
n=1 7

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: oNpeenuTe JInbo odlee penienue, Ju0o YacTHOE pelieHe
B T€X CIIy4asiX, KOI/ia yKa3aHbl HAYaJIbHbIE YCIOBUS.



b y-2Y_0 y(@0)=1
X

3 Pemmte nuddepennmansuoe ypaBHeHHEe BTOporo nopsiaka y' —6y' —9y =0

Bapuant 14.
1. Hccnenyiite cXoaMMOCTb psifia U BBIIUIINTE IIEPBHIE TP €TO YJIEHA
= Nl
an
9

2. Pemmure nuddepennranbaple ypaBHEHHS: ONpeenTe JIM00 olI1ee penieHne, MO0 YaCTHOE PEIICHHE

B TCX ClIydadX, KOrJa yKa3aHbl HA4YaJIbHBIC YCIIOBUS.

a. y'—f=o;
X

b. y’+8—y:0; y(0)=1
X

3 Pemmre muddepeHnmansHoe ypaBHEHHE BTOPOTO nopsiaka y' —6y' —y =0

Bapuanr 15.
1. Uccnenyiite cXOOUMOCTb psiia U BHITUILUTE [IEPBHIE TPU €0 WieHa
0 n6
n
n=1 2

2. Pemnre nuddepennnaibable ypaBHEHUS: ONpeAenuTe In0o oblee penieHue, JIu0o 4acTHOE pelieHe
B TEX CIyYasX, KOT/la yKa3aHbl HAYAJIbHBIC YCIIOBUSI.
a. y+x=4;
b. y'+xy=0; y@)=1
3 Pemute nuddepennmanbaoe ypaBHEHHE BTOPOTo nopsiaka y' +6y +9y =0

Bapmuanr 16.

1. Uccnenyiite cxonuMOCTb psifia U BBIIHUIINTE TIEPBbIE TP €T0 YJIeHA
3

= N
Z 3n+1

n=1

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penieHue, JJM00 YaCTHOE pelieHe
B T€X CIIydasx, KOTJa yKa3aHbl HadyaJbHbIC YCIOBUSI.
a. y+2x=2;
b. y+4xy=0; y@®)=0
3 Pemnte nuddepeHnpanbHoe ypaBHEHUE BTOporo nopsaka y' —y +4y =0

Bapuanr 17.
1. Uccnenyiite cxonuMOCTb psifia U BBIIHUIINTE TIEPBbIE TP €T0 YJIeHA
© n5
n
n1 9

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penienne, Ju0o YacTHOE pelieHe
B T€X CIIy4asiX, KOT/ia yKa3aHbl HAYaJIbHbIE YCIOBUS.
a. y+x=1,
b. y+3xy=0; y@)=2
3 Pemnte nuddepennuanbHoe ypaBHEHUE BTOpOro nopsaka y' —2y' +y =0

Bapuanr 18.
1. Uccnenyiite cXonMMOCTb psifia U BBIIUIINTE TIEpBbIe TP €T0 YJIeHa



0 n4
Z 64n

n=1

2. Pemmure nuddepennmranbaple ypaBHEHHS: ONpeenTe JIM00 olI1ee penieHne, MO0 YaCTHOE PEIICHHE
B TEX CIydYasX, KOT/la yKa3aHbl HAYaJIbHBIC YCIIOBUSI.
a. y-8x=0;
b. 4y'-3xy=0; y@)=4
3 Pemmre muddepennmansHoe ypaBHeHHE BTOpOro nmopsiaka y' +4y +16y =0

Bapuanr 19.
1. Hccnenyiite cXO0AMMOCTD PsiJia U BBIMMILIKUTE IIEPBbIE TPU €T0 WieHa
0 n5
n
n=1 4

2. Pemmure nuddepennranbaple ypaBHEHHS: ONpeeanTe JIM00 olI1iee penieHne, MO0 YaCTHOE PEIICHHE
B TEX CIydYasX, KOT/la yKa3aHbl HAYaJIbHBIC YCIIOBUSL.
a. y-—-x=1,
b. 4y'—2xy=0; y@)=0
3 Pemmte muddepeHnmansHoe ypaBHEHHE BTOPOTo mopsiaka y” + 6y +9y =0

Bapuanr 20.

1. HCCHGHYﬁTC CXOIUMOCTD psJia U BBITUINHUTC IICPBLIC TPpU €TI0 YJICHA
3

>

n+3

n=1 4

2. Pemure ):[I/ch(bepeHuHaanHe YPpaBHCHUS: OIIPEACTIUTE J'II/I6O 06]1_[66 PCUICHUC, J'II/I6O JaCTHOC pCIICHUC
B TCX ClIydadX, KOrja yKa3aHbl HA4YaJIbHBIC YCIIOBUA.

a. y’—§=0;
X

b. 4y'+l =0; y@®=0
3X

3 Pemnte mudepenHnuanbHoe ypaBHEHHE BTOPOTo mopsiaka Yy + Yy +9y =0

Bapuanr 21.
1 Uccaenyiite cX0IUMOCTh psijia U BBITUIINTE MEPBBIE TPH €r0 YJIeHa
0 n2
n
n=1 S

2. Pemnte nuddepeHiaabable ypaBHEeHH: onpeaenuTe 110o olliee petieHne, 1100 YacTHOE peleHe
B TEX CITy4asx, KOT/Ia yKa3aHbl HAYaJIbHbIE YCIOBUSI.
4
a. y—-——=0;
3X

b. 4y'—3—y:0; y@) =2
X

3 Pemmte muddepennmanbHoe ypaBHEHHE BTOpOro mopsiaka Y’ +6y —9y =0

Bapmuanr 22.
1. UccnenyiiTe cXOOMMOCTD Psijia ¥ BHIIUILUTE NIEPBbIE TPU €T0 WieHa
0 n7
n
n=1 8

2. Pemute nuddepeHianbible ypaBHEHH: onpeaenuTe 0o olliee perieHne, 100 YacTHOE peleHe
B T€X CIydYasX, KOTJla yKa3aHbl Ha4aJIbHbIE YCIIOBUSI.

2
c. y+—=0;
y 5x



d. 4y'—l =0; y(2)=2
X
3 Pemte muddepeHnmansHoe ypaBHeHHE BTOpOro mopsiaka y' —8y' —16y =0

BapuanT 23.
1 Hccnenyiite CXOAUMOCTD Psi/ia U BBITUIIUTE IIEPBBIE TPU €0 WICHA
i (n+1)!
1
] 8n+

2. Pemmure nuddepennmanbaple ypaBHEHHS: ONpeeanTe JIM00 olI1ee penieHne, MO0 YaCTHOE PEIICHHE
B TEX CIydYasX, KOT/la yKa3aHbl HAYaJIbHBIC YCIIOBUSI.

c. y- 3 =0;
X
d. 2y'+X =0; y@=2
X
3 Pemmte muddepeHnmansHoe ypaBHEHHE BTOpOro mopsiaka y' —8y' +25y =0
Bapuanr 24.
1. Uccnenyiite cXOMMOCTbD Psijia U BHIITUIIUTE MIEPBBIC TPH €0 YWiICHA
> Nl

n=1 3n

2. Pemnte muddepeHaabable ypaBHEHH: onpeaenuTe 1u0o oliiee penienne, 1M00 4acTHOE PeleHne
B T€X CIIydasx, KOTrJa yKa3aHbl Ha4aJIbHbIC YCIOBUSI.

C. y’—§:0;
X

d. 3y-2=0; y(0)=2
X
3 Pemmte nuddepennmansHoe ypaBHeHHe BTOporo nopsiaka y' —8y —25y =0
Bapuanr 25.

1. HccnemyiiTe CXOAMMOCTD PsiJia M BEITUIINTE TIEPBIC TPU €T0 WieHa

- N!

=
2. Pemnte nuddepeHianbable ypaBHEHH: onpeaenuTe a10o olliee petieHne, 1100 4acTHOE peleHe

B TEX ClIydadX, KOrja yKa3aHbl HAQ4YaJIbHBIC YCIIOBUA.

a. y'—1=o;
X

b. 3y'—l =0; y@)=1
o9X
3 Pemmte muddepeHnmansHoe ypaBHEHHE BTOpOTro mopsijaka y' —Yy +5y =0

KonTtpouabsnas pa6ora Ne 4
no MoayJo «Teopusa eepoamuocmeit u mamemamuyeckas CMamuCmMuKa

3amaua 1

1. Ha cenbckoxo3siicTBeHHBIE pabOTHI U3 TPeX OpUTaj BRIIEISIIOT IT0 OJTHOMY YelIoBeKy. M3BecTHO,
YTO B nepBoi Opurane 15 yenoBek, Bo BTopoil — 12, B TpeTbeli — 10 uenoBek. OnpeaeauTs 4nciio
BO3MOKHBIX I'PYIIII IO 3 YeJIOBEKa, €CIIM U3BECTHO, YTO Ha CEIbCKOXO035CTBEHHBIE PA0OTHI MOKET
OBITH OTIPABJICH KAKIBIN paboUmii.




Ilate maccaxupoB canarcs B dJeKTpornoesn, cocTosmui u3 10 BaronoB. Kaxnpiii maccaxup c
OJIMHAKOBOUW BEPOSTHOCTHIO MOXKET CECTh B 000 m3 10 BaroHoB. OmpenenuTh YHCIO BCEX
BO3MOXHBIX BAPHAHTOB Pa3MEIICHUS [TaCCAXXKUPOB B MOE3/IE.

CTyneHThl JaHHOTO Kypca u3ydaroT 12 gucnmininH. B pacnucaHue 3aHATHE KaKIbld JCHB
BKIOYaeTcs 1mo 3 mpeamera. CKONBKAMH CIOCOOaMH MOXKET OBITh COCTaBJICHO pacHHCaHHe
3aHATAI Ha KAK/IBII JICHB?

Bocemb uenoBek AOrOBOPHIIMCH €XaTh B OJHOM IOE€3]l€, COCTOSIIIEM M3 BOCBMH BaroHOB.
CKOJBKAMH CIIOCO0aMH MOXKHO PaclpeieUTh dTHX JIFOJICH 110 BarOHaM, €CIIU B KaXKIbIH BaroH
CSIET TI0 OTHOMY YeJIOBEKY?

B maxmatHOM TypHUpE ydacTBOBaIO 14 maxMaTHUCTOB, KQXKIBIA U3 HUX CHITPANl C KaXKIBIM I10
onHoi naptun. CKOJIBKO BCETO CHITPAHO NapTUid?

Ha xoHdepeHM0 M3 TpexX TPy CTYACHTOB OJHOW CHEIMAILHOCTU BBIOMPAIOT IO OJHOMY
neneraty. M3BecTHO, 4TO B TepBoi Tpymie 25, BO BTOpoil — 28 u B TpeTheit — 20 denoBex.
OnpeieiuTh YUCIO BO3MOXXHBIX Jelieralliii, eI M3BECTHO, YTO KaXIBIH CTYICHT W3 000U
TPYNIIBI C OMHAKOBOM BEPOSITHOCTHIO MOXKET BOWTH B COCTAB JICICTAIIH,

W3 neBatn 3HaYammx IUQPP COCTABISAIOTCA Tpex3HauHble 4mcia. CKOJIBKO Pa3IMUHBIX YUCEI
MOET OBITH COCTABIIEHO?

CKOJIBKO Pa3IMYHBIX YETHIPEX3HAUHBIX YMCET MOYKHO 3aIHCaTh C IIOMOIIBIO JEBATH 3HAYAIINX
P, U3 KOTOPHIX HU OJJHA HE MOBTOPsETCS?

B maccaxxupckoMm moeszie 5 BaroHoB. CKOJBKMMH CIIOCOOAMH MOXKHO pa3MellaTh BaroHBbI,
COCTAaBJIAS DTOT moe31?

10.

W3 10 xanmuaaToB Ha OJHY W Ty K€ JOJDKHOCTH JTOIDKHO OBITh BeIOpaHo 3. Ompenenuts Bce
BO3MOKHBIE BAPUAHTHI PE3YIGTATOB BHIOOPOB.

11.

Bpuranup 1omKeH OTIPaBUTH Ha pabOTy 3BE€HO M3 5 denoBeK. CKOIBKO TaKUX 3BEHHEB MOKHO
cocTaBuTh U3 12 genoBek Opurasi?

12.

CKOIBKO MPSIMBIX JIMHAN MOYKHO TPOBECTH Yepe3 8§ TOUEK, eCIIH U3BECTHO, UTO JIFOObIe TPH 13 HUX
HE JIeKaT Ha OJTHOM IpsaMoi?

13.

CKOIBKMMHU CIIOCOOAMM MOXHO COCTaBHUTh MATPyJb U3 TPeX COJAAT M OAHOro ouiepa, eciu
umeetcst 20 conmpar u 3 odurepa?

14.

CKONBKMMHU crioco0aMu 3 Harpajgbl MOTYT OBITh pacmpeneneHbl Mexay 10 ydacTHHUKamu
COPEBHOBAHWSI?

15.

CKOJBKHAMH PA3IMYHBIMH CTIOCO0aMH MOXKHO U30paTh U3 15 4enoBek Jeerauio B COCTaBe TPeX
qeI0BeK?

16.

CKOJIbKMMHU Pa3JIMYHBIMU CIIoco0aMu coOpaHue, cocrosiiee u3 20 4eIoBeK, MOXKET BBIOPATh
npezceaarens coOpaHus, ero 3aMeCTUTeNsl U ceKpeTapsi?

17.

CKONBbKMMHU CHOCO0aMHM MOKHO BBIOpaTh [Ba KapaHAalla M TPU PYUYKH U3 IATH Pa3IHYHBIX
KapaHAalen U MATH Pa3InuHbIX pydeK?

18.

CKOJIbKO Pa3JIMYHBIX TPEX3HAYHBIX YHCET MOXHO 3amucath ¢ nmomoisio mudp 1, 2, 3, 4,5, 6, 7,
8, 9 (6e3 moBTOpEHMIA)?

19.

CKOJIBLKUMH CIIOCOOAMH MOIKHO CMOACIIMPOBATH (1).]'[3.1", COCTO?IH_II/II\/'I U3 TpEX T'OPU30HTAJIBHBIX
I10JIOC PA3JIMYHBIX IIBETOB, CCJIM UMCCTCA MAaTCpHUAJL ITATHU PA3JIMYHBIX LIBeTOB?

20.

W3 4 nepBOKYpCHHUKOB, 5 BTOPOKYPCHHKOB U 6 TpeThEeKypCHHKOB HaJ0 BbIOpaTh 3 CTyJAEHTa Ha
KoH(pepeHnuo. CKOJBKUMH CHOCOO0aMH MOXHO OCYIIECTBUTH 3TOT BBIOOp, €CIM Cpeau
BBIOpPaHHBIX JOJDKHBI OBITH CTYJEHTHI Pa3HbIX KypcOB?

21.

[Ipu BcTpeue 12 yenoBek 0OMEHSIIMCH pyKONOKATUSAMH. CKOJBKO PyKOMOXAaTUH OBUIO CAeTaHo
pH 3TOM?

22.

CKOJIBKMMH CTIOCOOaMH MOYKHO BBICTaBHUThH HA UTPY (HyTOOIBHYIO KOMaHJTy, COCTOSIIYIO U3 TPEX
HaaJaroluX, TpeX MoMy3allluTHUKOB, YEThIPEX 3alIUTHUKOB U BPaTapsl, €CJIM BCETO B KOMaHE 6
HanaJalmx, 3 NoJy3alluTHUKA, 6 3aIUTHUKOB M 1 BpaTapp?

23.

IIpodcoroznoe Or0po dhakyabTeTa, COCTOsAIIEe U3 9 YSTOBEK, HAa CBOEM 3acCeIaHIH IOJIKHO U30paTh
MpeJIceIaTeNsl, €ro 3aMecTuTeNsl U Ka3Hauyes. CKOJIbKO Pa3IMYHbIX CIIydaeB MPH 3TOM MOXKET
OBITE?

24,

CKOJIbKO TIEPECTAaHOBOK MOYKHO CIIENaTh U3 OYKB CIIOBA «PaKeTa», YTOObI BCE OHW HAYHHAIIKCH C
OYKBEI «p»?

25.

ABTOKOJIOHHA, COCTOsIIas U3 15 aBTOMOOWJICH, NO/DKHA BBIICIUTH Ha YOOPOYHBIC PabOTHI B
KOJIX03bI 12 Tpy30BHKOB. CKOJIEKMMH CITIOCOOaMU MOYHO ATO C/IeaTh?




3agaua 2

W3 nsate 6ykB pa3pe3Hoil a30yKH COCTaBICHO CIOBO «IecHs». PeOeHOK, He yMEeIoN il YNTaTh,
pacchiman OyKBBI M 3aTeM coOpajl B IPON3BOJIBHOM Mopsinke. HallTh BeposSTHOCTH TOTO, 9TO y
HETO CHOBA MOJYYHJIOCH CIIOBO «IIECHs». B OTBET 3amucarh 4ncio, UMEIoIee TPH 3HaKa Mocie
3ansTol 0e3 OKpyTJIeHHsL.

Ky0, Bce rpaHn KOTOpPOTO OKpalieHbl, PACIIICH Ha THICAIY KyOMKOB OJMHAKOBOTO pa3Mepa.
[Tomygennsie KyOMKHM TIIATEIHHO MepeMenanbl. OnpeaennTs BEPOATHOCTh TOTO, YTO HayAady
W3BJICYCHHBIN KyOUK OYyZeT IMETh JIBC OKPAIIICHHBIC TPaHH. B OTBET 3amucarh 4o, UMEIoIiee
TPH 3HAKA ITOCIIE 3aIATOW 0€3 OKPYTIICHHUS.

M3 10 GmieToB JTOTeper BBHIUTPHIIMIHBIMU SBISIOTCS 3. HalTH BepOSATHOCTH TOTO, UTO B3STHIC
Hayaady 2 Oujera — BBIMIpHIIIHBIE. B OTBET 3ammcaTh 4MCIO, UMEIOIIEE TPH 3HAKa MOCIe
3ansTol 0e3 OKpyTJIeHHsL.

B mudt mectmdTaxkHOTO MTOMa HA MEPBOM dTake BONUIM 3 denmoBeka. Kakmelii M3 HHX ¢
OJIMHAKOBOW BEPOSITHOCTHIO BBIMJET Ha IIOOOM W3 3Takel, HauMHas co BToporo. Haitu
BEPOATHOCTH TOI'0, YTO BCC MMAaCCaKUPbL BBIP'II[yT Ha YCTBCPTOM STaXKE. B otBeTt 3anmcarth 4quciio,
UMEIOIIEe TPU 3HAKA MOCJe 3alsToi 0e3 OKpYTIICHUSI.

B rpymiie cnopTcMeHOB 7 TBDKHHUKOB 1 3 KOHBKOOEXKIa. VI3 Hee cirydaitHbIM 00pa3oM BhIIEICHBI
Tpu cHoprcMeHa. HallTH BEpOSTHOCTb TOTO, YTO BCE BBIOpAaHHBIC CIOPTCMEHBI OKaXyTCS
JIBDKHUKaMU. B 0TBeT 3amucath 4nciio, UMeolIee TpY 3HaKa MOocIe 3amsToil 6e3 OKpyTIIeHusl.

W3 OykB pa3pe3Hoi a30yKH COCTaBJIEHO CJIOBO «peMOHT». KapTouku ¢ oTaenbHbIMU OyKBaMu
THIATEIBHO MEPEMENINBAIOT, 3aTEM HAyTaJ BBITACKHBAIOT 4 KAPTOUYKH M PACKIAABIBAIOT UX B
nopsifike u3BiedeHus. KakoBa BepOATHOCTh MOJydyeHHUs HpU 3TOM cioBa «Mmope»? B orBer
3anMcaTh YUCIIO0, UMEIOIIee TPU 3HaKa MocyIe 3amsaTol 6e3 OKpyIJICHHUS.

13 BOCHMH KHHT JIBE XyIOXKECTBeHHbIe. HaliTH BEpOSTHOCTH TOTO, YTO CPEAU B3ATHIX HAyra]
YeThIPEX KHUT XOTs ObI O/IHA XyJJ0KECTBeHHAs. B OTBET 3amucaTh YMCII0, UMEIONIEE TPH 3HAKa
nocJie 3amsiTol 0e3 OKpyTJIeHusI.

Ha nonxe 6 paguonami, U3 KOTOpPBIX ABe Herofusle. CirydaifHbIM 00pa3oM oTOMparoTcs ABe
panuonamiel. KakoBa BEpOSTHOCTH TOrO, YTO OHHM TOIHBI IJISl HCIONB30BaHUS? B oTBeT
3alMcaTh YUCII0, NMEIOIIee OJIMH 3HAK MOCIIE 3aMiTol 0e3 OKpYIIIeHus..

B 3amace pemonTHON MacTepckoil 10 MOpIIHEBBIX KOJEI, TPU U3 HUX BOCCTAHOBJICHHBIC.
Onpenenutbs BEPOATHOCTh TOTO, YTO CPEAM B3SITHIX HAyraJ 4YeThIpEeX KOJEl JIBa OKaXyTCs
BOCCTaHOBJICHHBIMH? B 0TBeT 3ammcaTh 4YHCIIO, UMEIOIIEEe OJWH 3HAK IOCTe 3amsToil 0e3
OKPYTJICHHUSL.

10.

IlecTb CTyIEHTOB YCIOBUIIMCh €XaTh OIIPEEICHHBIM peiicoM IEeKTpoIoe3aa ¢ 6 BaroHaMu, HO
HE JOTOBOPHJINCH O HOMepe BaroHa. KakoBa BepOATHOCTb TOro, 4TO HM OAWH W3 HUX HE
BCTPETUTCS C JPYTrUM, €CIM BO3MOXKHOCTH B pa3MELICHWH CTYAEHTOB 10 BaroHam
paBHOBEpOSTHBI? B oTBeT 3ammcaTe uWCIO, HMMEIOIIee TPH 3HaKa IOciie 3amsaTod 6e3
OKPYTJICHHUSL.

11.

bunetsr notepen BemymieHsl Ha o0myro cymmy 10 000 y.e. Llena ounera 0,5 y.e. llennsie
BBIMTPHINIH NaaatoT Ha 50 OuneroB. OnpeaenuTs BEPOSITHOCTh IIEHHOTO BHIMIPHINIA HA OJMH
Ousner. B oTBeT 3anucaTh uKci0, UMEIOIIEe TPU 3HAKA [10CJIE 3aAToN 0€3 OKpYyIJIeHHUS.

12.

B rpynne u3 8 cnoprcMeHOB 11ecTh MacTepoB criopTa. HaiiTu BEpOSTHOCTB TOTO, YTO U3 ABYX
ciydaiiHbIM 00pa3oM OTOOpaHHBIX CIIOPTCMEHOB XOTS ObI OAWH — MacTep crnopTa. B oTeer
3anucaTh YMUCI0, UMEIOLee TPU 3HaKa [10CyIe 3alsTol 6€3 OKpYIJICHHU .

13.

W3 25 OuneToB, MPOHYMEPOBAHHBIX YWciIaMu OT 1 mo 25, Hayraj BRIHUMAIOT ofwH. Haiith
BEPOSATHOCTB TOTO, YTO HOMEP M3BJIICUSHHOTO OUJIETa €CTh YUCIIO, HE JIeNsIeecs HU Ha 2, HU Ha
3, Hu Ha 5. B oTBeT 3ammcath 4MCII0, UMEIOIIEe JBa 3HAKA ITOCIIC 3aIlATOH 0€3 OKPYTIICHUSI.

14.

OnpeenuTh BEPOSITHOCTh TOTO, YTO CEpHsl Haylady BbIOPaHHON OOJMraiiu HE COICPIKUT
OJIMHAKOBBIX IH(P, €CIIU HOMEDP CEPUU MOKET OBITh JTFOOBIM ISATH3HAYHBIM YMCJIOM, HAUWHAs C
00001. B oTBeT 3anmcaTh YMCII0, HMEIOIIEE TPH 3HAKA MTOCIIE 3ansTON 0€3 OKPYTJICHUs.

15.

BykBeHHBII 3aMOK COJEPKHUT Ha 00IIel ocu 4 NUCKa, KaXK[blii U3 KOTOPBIX pa3lieieH Ha 3
CEKTOpa C pa3INYHBIMH HAaHECEHHBIMH Ha HHX OykBamH. 3aMOK OTKPBIBACTCS TOJIBKO B TOM
ciyvae, eclii KaX bl JUCK 3aHUMAaeT OJTHO OINPEAENICHHOE MOJI0KEHUE OTHOCUTENBHO KOpIyca




3amka. OrmnpenenuTh BEPOATHOCTh OTKPHITHS 3aMKa, €CJIM YCTAHOBJICHA TIPOW3BOJILHAS
KoMOuHaius OykB. B oTBeT 3ammcarh 4YWCIO, MMEIOIEe TPU 3HAKa IIOCNIE 3amsITod 0e3
OKPYTJICHHUSI.

16.

[Maptust u3 100 geraneli mpoBepsieTcs KOHTPOJIEPOM, KOTOPBIH Hayran oroupaet 10 neraneii u
ompenenseT X KadecTBo. Eciam cpemu BRIOpaHHBIX KOHTPOJIEPOM JeTajell HeT HH OJHOH
OpakoBaHHOH, TO BCA HapTHs HpUHUMAaeTcs. B NpOTHBHOM cilyyae €€ IOCBUIAIOT Ha
JIOTIOJTHUTENBHYIO NMPOBepKy. KakoBa BEpOsTHOCTH TOTO, UTO MApTHs A€Talel, coaepkamias 5
OpakoBaHHBIX, OyeT MpHUHATa KOHTposiepoM? B oTBeT 3amucarh 4Mcio, UMEIOIIee TPU 3HAKA
ToCIIe 3ansTON 0€3 OKPYTIICHHSL.

17.

3a BBIMONHEHWE KOHTPOJIBGHOW paboThl 24 CTyOeHTa MONYYHIIH CIETyIOIIne OICHKH: 8
CTYAGHTOB — «OTIAMYHO», 6 — «Xopomo», 6 — «yAOBJIETBOPHUTENbHO», 4 —
«HEYIOBIICTBOPHUTEILHO». HallTh BEpoOATHOCTH TOTO, 4TO PadoOTa Hayraja B3ATOTO CTYACHTA
OLICHEHA TOJIOKUTEIbHO. B OTBeT 3ammcarh 4nciio, MMEIoIee TpH 3HaKa IoCie 3amsiaTol 0e3
OKPYTJICHHUSL.

18.

[Mon6pocunu 3 MoHeThl. HaliTi BEpOSITHOCTE TOTO, UTO XOTS OBl OIWH pa3 BbINaj repd. B oTet
3amucaTh YMCI0, UMEIONIEee TPU 3HAKA [IOCTIE 3alsATON 0€3 OKPYIJICHHS.

19.

13 kopoOKH, coaeprkalieil KapTOuKu ¢ OYKBAMH «0», «H», «K», «b», HAyTraJ BBIHUMAIOT OJHY
KapTOUKy 3a APYroi M pacroyaratoT B Mopsiike u3pieueHns. KakoBa BEpoSTHOCT TOTO, YTO B
pe3ynbTaTe MOJTYyYUTCS CIOBO «KOHB»? B OTBET 3ammcarh 4MCIIO, UMEOIIee TPU 3HAKa I0CIe
3arsIToil 0e3 OKpyTIeHHs!.

20.

U3 mpyna, B koTopoMm mnaBaioT 40 IIyK, BBIJIOBHIHN 5 TIYK, TOMETHIIA UX U ITyCTHIIN 0OpaTHO B
npya. Bo Bropoii pa3 BeioBuian 9 mryk. KakoBa BeposSTHOCTB, YTO CPEAN HUX OKaXKyTCS TOJIBKO
JIBE TMOMeueHHbIe IIyku? B oTBeT 3ammcaTh 4rciio, HMEIoIIee TPU 3HaKa IOCIie 3amaToil 0e3
OKPYTJICHHUSL.

21.

[TsaTuToMHOE COOpaHME COYMHEHHMH PAcIlONOXKEHO Ha TOJKE B cilydaiiHOM mopsake. Haiitu
BEPOSITHOCTH TOTO, YTO KHHTH CTOAT CJIEBA HAMpPaBO B MOPsIKEe HyMepauuu ToMoB (oT 1 1o 5).
B otBer 3anucaTh 4nciI0, HMEIOLIEE TPU 3HAKA MOCTIE 3asITOlN 6€3 OKPYIJIeHHUSI.

22.

W3 mstu KapToUek ¢ OyKBaMH «a», «0», «B», «I», «I» Hayraja OJIHYy 3a Ipyroi BEIOUPAIOT IBE U
pacnoziaraloT MX B Nopsjake u3BieueHus. KakoBa BepOATHOCTh TOTrO, YTO MOJYYHUTCSA CIOBO
«1a»? B oTBeT 3anucaTh YMCI0, IMEIONIEE /1Ba 3HAKA MOCJIe 3aMsTol 0e3 OKpYTIICHHUSI.

23.

B ypue 3 6enbix 1 7 yepHbIX mapoB. KakoBa BeposSTHOCTb TOTO, YTO M3BJICUCHHBIE HAyTral ABa
1apa OKaxyTcs YepHeIMU? B 0TBeT 3amucarh 4MCiI0, UMEIOIIee TPU 3HaKa Mocye 3amsiToi 0e3
OKpYIJIEHUSL.

24,

Mausbuuk 3a0bU1 JBE TIOCTICIHUE U PBI HOMEpa Tejie)OHa OTHOKIACCHUKA M Ha0pasl MX Hayrajl,
HOMHSI TOJIBKO, YTO 3TH IU(PHI HEYETHHI U pa3iuuHbl. HaliT BEpOSATHOCTH TOTO, YTO HOMEP
HaOpaH MpaBWIbHO. B OTBeT 3ammcaTh YHCIIO, UMEIOIIEE JBa 3HAKA IOCIE 3amsiaTod 0e3
OKPYTJICHHUSI.

25.

B ypHe 5 mapoB: KpacHbBI, XenTblil, CHHUN, 3eyeHblil u Oenbiid. Ciny4dailHBIM 00pa3oM HX
BBIHUMAIOT U3 ypHBI. HaliTh BEepOSTHOCTH TOTrO, YTO OHM OYIyT W3BJIECYEHHI B CIECAYIOLIEM
TOpsIZIKE: OETbIN, CHHUMN, JKENThIN, KPACHBIN, 3eJIeHbII. B 0TBET 3amucaTh YnCiIo0, UMEIOIIee TPH
3HaKa IocJie 3ansTon 6e3 OKpyTieHusl.

3agaua 3

B tenectynuu Tpu TeNneBU3NOHHBIE KaMephl. BeposiTHOCTH TOTO, YTO B JaHHBIA MOMEHT Kamepa
BKJIFOYEHA, paBHBI cooTBercTBeHHO (,9; 0,8; 0,7. Haiitm BeposATHOCTH TOTO, YTO B JAHHBIN
MOMEHT BKJIIOUEHBI JIBe KaMmepbl. OTBET 3amucarth ¢ Tpems 3HaKaMu MOCIe 3amsTol 0e3
OKPYTJICHHUSI.

B renmectynuu Tpu TeneBU3NOHHBIC KaMephl. BeposTHOCTH TOTO, YTO B JAaHHBIA MOMEHT Kamepa
BKJIIOYEHA, paBHBI cooTBercTBeHHO (,9; 0,8; 0,7. HaiiTu BeposSTHOCTH TOrO, YTO B JAHHBIN
MOMEHT BKIIFOUEHO He Ooiiee ofHOM Kamepbl. OTBET 3amucaTh ¢ TpeMsl 3HaKaMH IOCIIe 3aIsToH
0e3 OKPYTJICHWS.

Ha >xene300eTOHHOM 3aBojie M3rOTaBIMBAIOT mMaHeld, 90% W3 KOTOPBIX — BBICIIErO COpTA.
KakoBa BeposITHOCTH TOTO, YTO M3 TPEX Hayraa BHIOpaHHBIX HaHeneld XOTs Obl OJHA MaHelb
Oyzer Boiciero copra? OTBET 3anMcaTh ¢ TpeMsl 3HAKaMH I0CTIe 3alsITON 0e3 OKpYTIIeHuUsI.




Ha xene300eToHHOM 3aBOJie M3rOTaBIUBAIOT HaHenw, 90% M3 KOTOPHIX — BBICIIETO COpTA.
KakoBa BepOSITHOCTH TOTO, YTO M3 TPEX Hayraj BHIOpAaHHBIX MaHeeH OyneT He 0ojiee OmHOM
naHenu Beiciero copra? OTBET 3amucarh ¢ TpeMs 3HaKaMU T0CJIE 3aIATOl 0e3 OKPYTIICHUSI.

B 0Gmok BXoIAT TpH paaroiaMIibl. BeposSTHOCTH BbIXOJla M3 CTPOSI B TEUCHUE TapaHTHIHOTO
Ccpoka it HUX paBHBI cooTBeTcTBeHHO 0,3; 0,2; 0,4. KakoBa BEpOsATHOCTH TOTO, UYTO B TCUCHHE
rapaHTUHHOTO CPOKa BBIMAYT W3 CTPOS HE MeHee NBYX pamuonamil. OTBET 3amucath ¢ TpeMs
3HAKaMH IOCJIE 3aMsTON 0€3 OKPYTJICHUSI.

B 0Gmok BXOIAT TpH paaroiaMIibl. BeposSTHOCTH BBIXOJla U3 CTPOS B TECUYCHUE TaPAaHTHIHOTO
Ccpoka i HUX paBHBI cooTBeTcTBeHHO 0,3; 0,2; 0,4. KakoBa BEpOsATHOCTH TOTO, UYTO B TCUCHHE
TapaHTHHHOTO CpPOKa BBIMIET M3 CTPOS XOTs OBI ogHA paamoiammna? OTBET 3amucaTh ¢ TpeMs
3HAKaMH IOCJIE 3aMsATON 0€3 OKPYTJICHUSI.

ITpu ogHOM HUKIE 0030pa TPEeX PaAMOJOKAMMOHHBIX CTAHIIMH, CICASNIMX 3a KOCMHUYCCKHM
KopaOiieM, BEpOSITHOCTH ero oOHapykeHus coorBercTBeHHO paBHel 0,7; 0,8; 0,9. Haiitm
BEPOSATHOCTh TOT'O, YTO MPH OJHOM ITUKJIE 0030pa Kopabiib OyaeT oOHapyKeH He MEHee 4eM
JByMs cTaHImsaMu. OTBET 3aMUCATh C TPEMs 3HAKAMH MOCIIE 3aMsATON 0€3 OKPYTIICHHS.

IIpu omHOM 1MKIE 0030pa TpeX PagUOJIOKALMOHHBIX CTAHIMH, CIESIIMX 32 KOCMHUYECKUM
KopaliieM, BEpOATHOCTH ero oOHapykeHus coorBercTBeHHO paBubl: 0,7; 0,8; 0,9. Haiitu
BEPOSTHOCTB TOT'O, YTO ITPH OJHOM LIUKJIE 0030pa Kopabib OyaeT oOHapyKEH ABYMsI CTAaHIIASIMHU.
OTBeT 3anucaTh ¢ TpeMsl 3HaKaMU TocJie 3arsiTol 0e3 OKpYTJICHHS.

Tpoe pabounx coOWparOT MOANIMITHUKHA. BeposSTHOCTH TOTO, YTO TOAIIUIHHK, COOpaHHBIHN
MEPBBIM pabOYMM, BBICIIErO kKadecTBa, paBHa 0,7, BropeMm — 0,8, Tpetbum — 0,6. J{7151 KOHTpOIS
B34TO I10 OILHOMy HO[IHH/IHHI/IKy u3 C06paHHI)IX KaXXIbIM pa60q1/1M. KaKOBa BCpOHTHOCTB TOTO,
yTO OyAyT POBHO JIBa TMOJIIWITHUKA BBICIIET0 KadecTBa? OTBET 3amucaTh C TpeMs 3HAKaMHU
TocIie 3ansTON 0€3 OKPYTIICHHSL.

10.

Tpoe paboumx cOOMPAIOT MOIIMITHUKUA. BEposATHOCTH TOr0, YTO MOMIIMITHUK, COOPaHHBIN
MIEPBBIM pabOYUM, BBICIIIEr0 KayecTBa, paBHa 0,7, BropbiM — 0,8, TpetbuM — 0,6. J{11st KOHTpOIIS
B3STO 10 OJHOMY TOIIUITHUKY U3 COOpaHHBIX KaXABIM pabounM. KakoBa BEpOsSTHOCTH TOTO,
4yTOo OymeT XoTs Obl OAWH MOIIIMITHUAK BBICIIETO KadecTBa? OTBET 3amucaTh ¢ TpeMs 3HAKaMH
nocJie 3amsiTol 0e3 OKpyTJIeHusI.

11.

IlepBslit cTanok-aBToMar gaer 10% Opaka, BTopoir — 15%, a Tperuit — 20%. CnydaitHbIM
oOpa3oM 0TOOpaJii MO OJHOHM JeTaaM C KaXKAoro craHka. KakoBa BepOATHOCTH TOTO, YTO
CTaHJAPTHOM OKaXKETCsl POBHO OJlHA JieTalb? OTBET 3amucarh ¢ TpeMs 3HAKaMU MOCIIe 3arsaTon
0e3 OKpyTJICHUSI.

12.

IlepBeiii cranok-aBroMaTr maet 10% Opaka, BTopoil — 15%, a tperuit — 20%. Ciny4aiHpIM
o0pa3oM 0TOOpaiaM MO OAHOM JeTaqu C KaXAOro craHka. KakoBa BepoOsSITHOCTb TOTO, 4YTO
CTaH/IAPTHOM OKaKETCs XOTs ObI 0/1HA JieTanb? OTBET 3aIKCaTh ¢ TPEMS 3HAKaMH MTOCIIE 3aIlATOM
0e3 OKpyTJICHUSI.

13.

B nexe umeercs Tpu pe3epBHBIX dneKTponBurarens. s KaxkIoro U3 HUX BEPOSTHOCThH TOTO,
YTO B JAHHBIII MOMEHT OH BKJIFOUEH, cOOTBeTCTBEHHO paBHa 0,2; 0,3; 0,1. HaiiTu BeposiTHOCTB
TOTO, YTO BKJIIOYEHBI POBHO JBa dJeKTpoaBurarens. OTBET 3amucarh ¢ TpeMs 3HaKaMH IOCIie
3arsIToil 0e3 OKpyTIeHUs.

14.

B nexe umeercs Tpu pe3epBHBIX AneKTponBurarens. i KaxkIoro u3 HUX BEPOSTHOCTh TOTO,
YTO B JIAHHBII MOMEHT OH BKJIIOUEH, cOOTBeTCTBeHHO paBHa 0,2; 0,3; 0,1. HaiiTu BeposSTHOCTH
TOTO, YTO BKIIFOUEH XOTS OBl OAWH 3JIEKTpoABUraTe b, OTBET 3amucaTh C TPEMS 3HAKAMU TOCIIe
3arsToi 0e3 OKpyTIIeHUs.

15.

Ha yuacTtke kpocca s MOTOLMKJIMCTA-TOHIMKA UMEETCS TpU MpemnsaTcTBUs. BeposTHOCTH
YCIELIHOTO MPOXOXKISHHUs NepBoro npensrctsus pasHa 0,4, sroporo — 0,5, tperbero — 0,6.
Haiit BeposSITHOCTH YCIIEITHOTO MPEO0I0JICHHSI HE MEHEE JIBYX MpensTcTBHA. OTBET 3ammmcarth ¢
OJTHUM 3HAKOM IIOCJIE 3aMsTON 0€3 OKpPYTIICHUSI.

16.

Ha ydacTke kpocca [uisi MOTOLMKJIMCTA-TOHIMKA UMEETCS TPU MPEMATCTBUSA. BeposTHOCTH
YCIIENIHOTO TIPOXOXKJICHHS TepBoro npenstctBus paBHa 0,4, Broporo — 0,5, tpersero — 0,6.
HaiiTi BeposATHOCTH yCHENMIHOTO MPEOJONEHHs ABYX HpensaTcTBUil. OTBET 3amucaTh ¢ IByMs
3HaKaMU IOcJie 3ansiTol 0e3 OKPYTJICHHS.

17.

BeposTHOCTH TOrO, YTO CTYACHT CHACT MEPBbIN dK3aMeH, paBHa 0,9, BTopoii — 0,7, Tpernii —0,6.
BuraucanTs BEpOSTHOCTH TOTO, UYTO CTYACHT CAACT JBa dK3ameHa. OTBET 3ammcath C TPeMs
3HAKaMH I0CJIe 3ansToN 0e3 OKPYTIICHUSI.




18.

BeposTHOCTH TOTO, UTO CTYJICHT CAACT MEPBHIiA 2K3aMeH, paBHa 0,9, Bropoii — 0,7, Tperuii — 0,6.
BuIaucanTs BEPOATHOCTH TOTO, YTO CTYACHT CIACT HE MEHEee ABYX dk3amMeHOB. OTBET 3amucarth
C TpeMsl 3HAKaMU TI0CJIe 3aIATON 0€3 OKPYTIICHUS.

19.

CamosieT IpOTHUBHUKA OOHAPYKUBAETCS TpeMs paauoiokaropamu ¢ BepostHocTsamu 0,8; 0,7;
0,5. KakoBa BepoATHOCTH OOHApYXEHHs cCaMOJIeTa IByMsI pafaroiokaropamu? OTBET 3amucarhb
C IByMsI 3HAKaMH TOCJIE 3aIsITON 0e3 OKPYTIICHHSI.

20.

Camorner mpoTHBHUKA OOHApYKUBaeTcs TpeMsi paaroiiokaropamu ¢ BepostHocTsimu 0,8; 0,7;
0,5. KakoBa BepoATHOCTb OOHapyKEHUsI caMoJieTa XOTS Obl OJHUM paguonokaTopom? OTBET
3amucarhb C JByMs 3HAKaMHM IIOCIIE 3aI5ITOl 03 OKpyIJIeHusI.

21.

Tpu KOMaHABI CIIOPTUBHOIO OOIIECTBA A COCTA3AI0TCS COOTBETCTBEHHO C TPEMsI KOMaHIaMU
obmiectBa B. BeposiTHOCTH BBIMTPBILIEH MIEPBOiA, BTOPOW U TPpeThe KOMaH U3 obuiecTBa A 'y
COOTBETCTBYIOIMX KOMaH]] u3 oOmecTBa B paBubl 0,7; 0,6; 0,4. KomaHbl IpOBENN 110 OJTHOM
BcTpeude. KakoBa BEpOATHOCTDH TOTO, UTO KOMaHAbI 00IIECTBa A BBIMIPAIOT ABe BcTpeun? OTBeT
3ammcarthb ¢ TpeMs 3HaKaMHM TOCJIe 3aIsITOi 0e3 OKpYTIeHusl.

22.

Tpu KOMaHABI CIIOPTHBHOTO OOIIECTBA A COCTS3aI0TCS COOTBETCTBCHHO C TPEMs KOMaHIaMHU
obmectBa B. BeposaTHOCTH BBRIUTPHIIIEH TIepBOii, BTOPOH M TpeThel KOMaH[ U3 o0mecTBa A y
COOTBETCTBYIOIINX KOMaH[ u3 odmecTBa B pasusl 0,7; 0,6; 0,4. KomaHIbl IpoBENU M0 OTHOM
BcTpeue. KakoBa BEpOSTHOCTH TOrO, YTO KOMAaHBI OOIINECTBA A BBIMTPAIOT XOTS OBI JBE
BcTpeun? OTBET 3amucarh ¢ TpeMsl 3HaKaMH TIOCJIE 3aMsITON 03 OKPYTIICHUSI.

23.

Tpu cranka pabOTarOT HE3aBUCUMO APYT OT Jpyra. BeposTHOCTh TOTO, YTO TIEPBEI CTAaHOK B
TE€UEHUE CMEHBI BRIUACT U3 cTpos, paBHa 0,1, BTopoil — 0,2 u TpeTuii — 0,3. Haiitu BeposiTHOCTD
TOT'0, UYTO B TCUCHHNEC CMCHBI BLIﬁHYT 13 CTPOA HEC MCHEC IBYX CTaAHKOB. OrtBeT 3amucarh ¢ TpEM
3HaKaMU IOcJie 3ansiTol 0e3 OKPYIJICHHS.

24.

Tpu cranka pabOTarOT HE3aBUCUMO APYT OT JIpyra. BeposTHOCTh TOTO, 9TO MEPBHIN CTAHOK B
TE€4YeHHEe CMEHBI BBIIET U3 cTpos, paBHa 0,1, Bropoii — 0,2 u Tpetuii — 0,3. HaiiTu BeposiTHOCTB
TOTO, YTO B TEUEHHE CMEHBI BBIMAYT M3 CTPOsl POBHO 1Ba cTaHKa. OTBET 3amucaTh C Tpems
3HaKaMU IOcJie 3ansiTol 0e3 OKPYIJICHHS.

25.

Tpu aBTOMAaTa U3rOTABIMBAIOT JAeTaNN. BeposSTHOCTH TOro, YTO JeTajb, U3TOTOBJICHHAS IEPBBIM
aBTOMATOM, BBICILIETO KauecTBa, paBHa 0,9, ais BToporo — 0,7, muist tpersero — 0,6. Hayran 6epyt
110 OJHOM JeTau ¢ Kaxxa0ro aBTomaTta. HailTu BEpOATHOCTh TOTO, YTO U3 B3STHIX JI€TAJICH JBE
BhIcHIero kauecTBa. OTBET 3amucaTh ¢ TpeMs 3HAaKaMH NOCIIE 3asITol 6e3 OKpyTJIeHusl.

3agaua 4

20% mpubOpOB MOHTHPYETCS ¢ MPUMEHEHUEM MUKPOMOYJIEH, OCTaIbHBIE — C IPUMEHECHUEM
HHTETpaIbHBIX CcXeM. HanexxHocte mnpubopa ¢ mnpuMeHeHHeM wMukpomonayned — 0,9,
UHTErpaibHBIX cxeM — 0,8. HaliT: a) BepOSATHOCTh HAJIC)KHOW PabOTHI HAayTaJl B3sITOro MprHoopa;
0) BEpPOSATHOCTh TOrO, YTO MPUOOP — C MHUKPOMOAYJIEM, €ClM OH ObUT HCHpaBeH. B oTeer
3anMcaTh CyMMY IMOJyYEHHBIX YHCEJN, 3allMCaHHBIX C JBYMsS 3HAKaMU IOCJE 3arsTod 0e3
OKpYTJICHUS.

Jletanu momnanaroT Ha 0OpabOTKY HAa OJUH W3 TPEX CTAHKOB C BEPOSTHOCTSAMH, PaBHBIMH
cootBerctBenHo 0,2; 0,3; 0,5. BepostHocTh Opaka Ha niepBoM ctanke pasHa 0,02, Ha BTOpOM —
0,03, na Tpetbem — 0,01. HaliTu: a) BepoATHOCTb TOTO, UTO CIIydaliHO B3siTast Mocyie 00paboTKU
JIeTallb — CTaHJapTHAas; 0) BEPOSITHOCTh 00pabOTKHM HAayraJ B3STOHM JETalu Ha BTOPOM CTaHKe,
€CJIM OHA OKa3aJiach CTAaHAAPTHOH. B oTBeT 3ammcaTh CyMMy TOJYYEHHBIX YMCEI, 3aIMMCAHHBIX
C JIByMsI 3HAKaMU T0CJIE 3aITO 0e3 OKPYTJICHHMS.

Cpenu nmoctynuBiinX Ha cOopky aeraieit 30% — ¢ 3aBoga Ne 1, octanbHbie — ¢ 3aBoga Ne 2.
BepostHocTs Opaka juis 3aBosa Ne 1 paBHa 0,02, st 3aBona Ne 2 — 0,03. Haiitu: a) BeposiTHOCTh
TOTO, YTO HAyTaj B3sTas JeTallb CTaHIApTHas; 0) BEPOATHOCTh M3TOTOBIIEHUS HAayTaJ B3STOM
netann Ha 3aBojie No 1, ecnu oHa oOKasajach CTaHAApTHOHW. B oTBeT 3ammcate cymMmy
MOJTyYEHHBIX YUCEI, 3aIIMCAHHBIX C IByMsI 3HAKAMH TIOCIIE 3asATON 0e3 OKPYTIICHUS.

Tpu aBTOMaTa M3rOTaBIMBAIOT OAHOTUITHBIE AETAIN, KOTOPhIE IIOCTYIAIOT Ha OOLINIA KOHBeep.
IIpon3BOANTENHHOCTH TEPBOTO, BTOPOTO W TPETHEr0 aBTOMATOB COOTHOCATCS Kak 2:3:5.
BeposiTHOCTH TOTO, YTO JETadb C MEPBOTO aBTOMaTa — BbIcIIEro kadectna, paBHa 0,8, mms
BToporo — 0,6, ast Tpetsero — 0,7. HaiiTu BepoSTHOCTB TOT0, YTO: &) HayraJ B3sATask C KOHBeiepa
JIeTaJb OKAXXETCs BBICIIIETO KauecTBa; 0) B3sATas HAyraJl JIeTallb BBICIIIETO KA4eCTBa U3TOTOBJIEHA




MEPBBIM aBTOMaToM. B OTBeT 3amucaTh CyMMy MOJIYYCHHBIX YHUCEN, 3alHUCAHHBIX C JIBYyMS
3HAKaMH IOCJIe 3amsToN 6e3 OKpPYTIICHUSI.

KommexroBumk momydaet anst coopku 30% neraneit ¢ 3aBoma Ne 1, 20% — c 3aBoma Ne 2,
octanbHble — ¢ 3aBojia Ne 3. BeposSTHOCTh TOT0, 4TO JeTaib ¢ 3aBojia No 1 — BBICIIIErO Ka4ecTBa,
paBHa 0,9, s getaseii ¢ 3aBoma Ne 2 — 0,8, mis meraneit ¢ 3aBoga Ne 3 — 0,6. Halith BeposTHOCTD
TOTO, YTO: &) CITy4aifHO B3sITasl IETAllb — BBICILIETO KayecTBa; 0) HayraJl B3sTas ACTab BBICIIEIO
KauecTBa W3rOTOBJICHAa Ha 3aBojie Ne 2. B oTBeT 3ammcaTh CymMMy TOJYYCHHBIX YHCEI,
3aMMCaHHBIX C IByMsI 3HAKAMH TTOCIIE 3ansTON 0€3 OKPYTIICHUSI.

3aroToBka MOKET MOCTYIUTH 1T 00pabOTKH Ha OJTUH U3 JBYX CTaHKOB C BeposiTHOCTsIME 0,4 1
0,6 coorBercTBeHHO. [Ipr 00paboTKE Ha TEPBOM CTaHKE BEPOSTHOCTH Opaka cocTaBisieT 2%, Ha
BTOpOoM — 3%. HaiiTh BEpOSATHOCTH TOTO, YTO: @) HAyraJ B3ATOE MOCIe 00pabOTKU U3JCINe —
CTaHAapTHOE; 0) HayTaJ B3ATOE MOcie 00paboTKH CTaHIapTHOE M3eTHe 00paboTaHO HA IIEPBOM
cTaHke. B oTBeT 3amucath CyMMy TOJYYEHHBIX YHCEN, 3alMUCAHHBIX C JABYMS 3HAKAMH TOCIe
3ansTol 0e3 OKpyTIJIeHHsL.

Ha nByx cTankax 00pa0aThIBalOTCS OJHOTHITHEIC JleTaiiu. BeposTHOCTh Opaka st ctaHka Ne 1
coctapseT 0,03, mst ctaaka Ne 2 —0,02. O6paboTaHHbIC TeTaTH CKIAABIBAIOTCS B OJHOM MECTE,
npuyeM netaneii, o0paboTtaHHbIX Ha craHke Ne 1, BiBoe Oombime, ueM Ha ctanke Ne 2. Haiitu
BEPOSITHOCTh TOTO, YTO: @) B3siTask Hayraja AeTanb OyneT CTaHJapTHOH; O) Hayraj B3sTas
CTaHJapTHAs JeTajdb U3rOTOBJICHA Ha MEPBOM CTaHKe. B OTBET 3amucaTh CyMMY MOJYyYEHHBIX
qrcel, 3aMUCaHHbBIX C IByMs 3HAKaMHU TIOCJIEe 3aMsTOi 0€3 OKpPYTIICHUSI.

B nucneitnom kimacce umeetcs 10 mepcoHanIbHBIX KOMITBIOTEPOB TIEPBOro TUMA U 15 BTOPOro
Tuna. BeposTHOCTH TOTO, 4TO 32 BpeMst pabOThl Ha KOMITLIOTEPE TIEPBOTO THITA HE TIPOU30MIET
c6os1, paBHa 0,9, a Ha koMmbIoTepe BToporo Tuma — 0,7. HaliTi BeposTHOCTH TOTO, YTO: a) Ha
CIIy4aifHO BBIOPaHHOM KOMITBIOTEpE 32 BpeMsi paboThI He IPON30iIeT cO0s; 6) KOMIBIOTED, BO
BpeMsi pabOThl HA KOTOPOM HE MPOU30LLIO cOOosl, — MEepBOro THIa. B oTBEeT 3amucarb cymMMmy
IMOJIYYCHHBIX YMCCJI, 3alIMCAHHLIX C ABYMS 3HAKAMM I1OCJIC 3ansIToNn 663 OKPYIJICHUS.

BepositHOCTR TOTO, 4TO BO Bpemst paborei DOBM Bo3HWKHET cOOH B apu(METHIECKOM
YCTPOMCTBE, B ONEPATUBHOM MAMITH M B OCTAJNBHBIX YCTPOMCTBaX OTHOCSTCS Kak 3:2:5.
BepositHocTH 00HapykeHust c00s1 B apuPMETHUECKOM YCTPOWCTBE, B ONEPATHUBHOMN MaMsITH U
OCTaJBHBIX YCTPOUCTBAX COOTBETCTBEHHO paBHHI 0,8; 0,9; 0,9. a) HaiiTn BEpOsSTHOCTH TOTO, YTO
Bo3HMKIIUHI B OBM cboii Oyaer ooHapyxeH. 6) Bo Bpemst pabotsl DBM Ob11 06HapysxeH cO0i.
Haiiti BEpOsSTHOCTH TOrO, YTO OH BO3HUK B OIEPAaTHBHOM NaMsATU. B oTBeT 3amucars CymMMmy
TIOJTYYEHHBIX YHCEJ, 3aIIMCAHHBIX C IBYMS 3HAKAMU TIOCJIE 3aIsITOH 0€3 OKPYTIICHHSI.

10.

ITo nuHUM cBsI3M MepeaHo 1Ba curHaiga Tunos A u B ¢ BepoaTHocTsiMU cooTBeTcTBeHHO 0,8 1
0,2. B cpenneM npunumaetca 60% curnanos tuna A u 70% tuna B. Haiitn BeposATHOCTB TOTO,
YTO: a) MOCJaHHBIA CUTHAN OyJeT MpUHSAT; 0) MPUHATHINA cuTHAN — Tuna A. B oTBeT 3amucarth
CYMMY HOJYYEHHBIX YHCEJI, 3aMCAaHHbIX C ABYMS 3HAKAMU TIOCJIE 3aISITOH 0€3 OKpYyTJICHUSL.

11.

s curHanmuzanuy O TOM, YTO PEXUM pabOThl aBTOMAaTHUECKOW JIMHUHM OTKIIOHSETCS OT
HOPMAJIbHOTO, MCTOJIB3YIOTCd MHIUKATOPHI JABYX THIOB. BepoATHOCTH TOTO, YTO MHAMKATOP
MIPUHAJUIEKUT K OAHOMY M3 JBYX THIOB, paBHBI cooTBeTcTBeHHO 0,4 1 0,6. Ilpn HapymeHun
paloThI JIMHUM BEPOSATHOCTH CpadaThIBaHUs MHAMKATOpa mepBoro tumna pasHa 0,9, BToporo —
0,7. a) HaifTu BepOSATHOCTH TOrO, YTO Hayraj BHIOPAHHBI WHAWKATOp cpaboTaeT mpu
HapylIeHHH HOpMalIbHON paboThl uHuH, 0) MHauKaTtop cpabortan. Haiitu BeposTHOCTH TOTO,
YTO OH NPUHAUIEKHUT IEPBOMY THIly. B OTBeT 3ammcaTb CyMMY IIOJNYYEHHBIX YHCED,
3allMCaHHBIX C ABYMsI 3HAKaMU I1OCJIe 3ansTol 0€3 OKpYTJICHHSL.

12.

Pe3ucrop, nocraBieHHBIN B TEJIEBU30p, MOXKET MNPHUHAJUIEKATh K OJHOM W3 JIBYX HApTHH C
BeposiTHocTsME 0,6 11 0,4. BeposiTHOCTH TOTO, YTO PE3UCTOP MPOopadoTaeT rapaHTHITHOE YHCIIO
4acoB, Ul 3TUX NapTuil paBHbl cooTBeTcTBeHHO 0,8 M 0,7. a) Haiitn BeposTHOCTH TOTO, YTO
B3ATBHIA HayraJl pe3ucTop npopadoTaeT rapaHTHHHOE 4MCIIO YacoB, 0) Pesuctop mpopaborain
rapaHTUHOE YuCII0 yacoB. HaliTh BEpOSATHOCTH TOTO, YTO OH MPUHAJICIKUT KO BTOPOM MapTHUH.
B oTBeT 3ammcaTe cymMMy MOJy4EHHBIX YHCEN, 3alIMCAaHHBIX C JBYMs 3HaKaMH IOCJIE 3ansAToN
0e3 OKpyTJIeHus!.

13.

IIpu OTKJIIOHEHWH OT MITATHOTO PeXUMa pabOTH TOTOYHON JTMHUH CpadaTHIBAIOT CUTHAIN3ATOD
tuna T-1 ¢ BepostHocThiO 0,9 M curnamms3arop tumna T-2 ¢ BepostHOCTHIO 0,8. BepostHOCTH
TOTO, 4TO JIMHUS CHaO)KeHa curHanu3atopamu TuroB T-1 u T-2, paBHEI cooTBeTcTBeHHO 0,7 M
0,3. a) Haiitu BepoOSTHOCTH TOTO, YTO NPHU OTKIOHEHWH OT IITATHOTO peXuMa pPabOTHI
curHanusaTop cpaboraer, 6) CurHanuzarop cpa®oraj. HaiiTu BepOsSTHOCTH TOr0, YTO OH




MPUHAMJICKUT K MIEPBOMY TUITY. B OTBET 3amucaTh CyMMy MOJYYEHHBIX YKCEN, 3aIIUCAHHBIX C
JIByMsI 3HAKaMH I1OCJIE 3aMsATON 0€3 OKPYTIIeHHSI.

14.

Jlnis y4acTHs B CTYACHYECKUX CTIOPTUBHBIX COPEBHOBAHUSX BbLIEICHO 10 YemoBek U3 MepBOi
TPYMIEL B 8 U3 BTOPOH. BeposATHOCTH TOTO, YTO CTYACHT MEPBOM IPYMIIbI OMAaAET B COOPHYIO
WHCTHUTYTA, paBHa 0,8, a s ctyneHTa BTopoi rpymmsl — 0,7. a) HaliTu BeposSTHOCTB TOTO, UTO
CITy4aiilHO BBIOpAaHHBIA CTYACHT MOl B cOOpHYI0 MHCTHTyTa. 6) CTyneHT moman B cOOpHYIO
uHCTUTYTa. HaliTh BeposSTHOCTH TOTO, YTO OH Yy4YHTCS BO BTOPOil rpymnme. B oTBer 3amucath
CYMMY TOJYYEHHBIX YHCEJ, 3aMHCAHHBIX C IBYMS 3HAKAMH TIOCJIE 3aISITON 0€3 OKPYTIEeHUSL.

15.

Ha c6opky mocTtymatoT neranu ¢ Tpex konBeiepos. [lepsriit naet 25%, Bropoii — 30% u Tpetuit
— 45% pneraneit, moctymaromux Ha coopky. C mepBoro KoHBeiiepa B cpeqHeM moctymnaer 2%
Opaka, co Broporo — 3%, ¢ Tperbero — 1%. HaliTu BeposSTHOCTH TOTO, 4TO: a) Ha COOPKY
nmocTynuiia OpakoBaHHas IeTalb; 0) mocTynuBIas Ha COOPKY OpaKoBaHHAs JETAIb — CO BTOPOTO
KOHBeliepa. B oTBeT 3amucars CyMMy MOJTYYEHHBIX YHCE, 3aIMCAaHHbIX C OJTHOW 3HAKOM TOCIe
3ansTol 0e3 OKpyTIJICHHsL.

16.

B nByx KOpoOKax UMEIOTCS OJHOTHUITHBIC KOHJICHCATOPBI. B miepBoii 20 KOHJIEHCATOPOB, U3 HUX
2 HEUCHpaBHBIX, BO BTOpoi — 10, 3 HUX 3 HewcrpaBHBIX. a) HaliTH BepOSTHOCTH TOTO, UTO
HayTaJ B3STHII KOHJIEHCATOP U3 CIIy9allHO BEIOpAaHHON KOPOOKH TOJIeH K HCIOJIB30BaHUIO. 0)
Hayrazn B3sThI KOHAEHCATOP OKa3ajics roAHbiM. HailTu BEpOSTHOCTh TOTO, YTO KOHJIEHCATOP
B3AT U3 MEPBOIl KOPOOKHU. B OTBET 3amucaTh cyMMy MONYYSHHBIX YHCEIN, 3alTUCAHHBIX C IBYMS
3HAKaMH IOCIIE 3amsITON 0e3 OKPYTIICHUSI.

17.

B TeneBu3noHHOM aTenbe UMeeTcs 2 KMHECKOIa IepBOro THMa U 8 BTOporo Tumna. BeposTHOCTH
BBI/IEP)KaTh TApaHTUHHBIN CPOK /JI1 KWHECKOIOB MepBoro tumna pasHa 0,9, a u1s BTOporo tumna
— 0,6. HaiiTi BepOSITHOCTBh TOTO, UTO: @) B3ATHIA Hayraj] KHHECKOI BBIACPKHUT TapaHTUHHBIN
CpOK; 0) B3SATHIN HayraJl KHHECKOII, BBIICPKABIINHA TapaHTHIHEIN CPOK, IIepBOro THUMHA. B oTBET
3alMcatb CyMMY MNOJJYYCHHBIX YUCCII, 3allMCAHHBIX C ABYMS 3HAKaMH II0CJIC 3ansaToil 6e3
OKPYTJICHMUS.

18.

VY cbopummka 16 meraneit, n3rotoBieHHBIX Ha 3aBoge Ne 1, u 10 merameid, H3rOTOBICHHBIX Ha
3aBoge Ne 2. BeposTHOCTH TOro, 4YTO JAETAld BBIAEP)KAT TapaHTUHHBIA CPOK, pPaBHBI
COOTBETCTBEHHO s aeTaneil ¢ 3aBoga Ne 1 — 0,8; ¢ 3aBoga Ne 2 — 0,9. a) HaiiTu BeposiTHOCTB
TOTO, YTO B3siTas Hayraj JeTajlb BBLACP)KUT rapaHTUHHBIN cpok. 0) B3stas Hayram nerains
BBIJIEpKajia rapaHTUHHBIN cpok. HaliTu BepoATHOCTB TOro, YTO I€Tajlb U3rOTOBIICHA HA 3aBOJE
Ne 2. B oTBer 3ammucaTh CyMMY MNOJYYC€HHBIX YHCCJ, 3allMCAHHBIX C ABYMA 3HAaKaMH II0CJIC
3anaToi 6e3 OKpyTIeHMSL.

19.

TenerpadHoe COOOIIEHWE COCTOMT W3 CHTHAIOB «TOYKA» W «THPE», OHH BCTPEYAIOTCS B
nepeaaBaeMbIX COOOIIEHHX B OTHOMmICHUH 9:3 . CTaTHYeCKHUEe CBOWCTBA MIOMEX TaKOBBI, YTO
HCKaXAroTCs B cpeHeM 2/5 coobmennii «toukay u 1/3 coolmiennii «tupey. Haiitu BeposSTHOCTH
TOTO, YTO: &) NIepeaBacMbIil CUTHAJI TIPUHAT; 0) MPUHSATHIN CUTHAT — «TUPE». B O0TBET 3amucath
CYMMY TOJIYY€HHBIX YHCEJI, 3aAIMCAHHBIX C ABYMs 3HAKaMU TOCJIEC 3aIsTON 0€3 OKPYTJICHUS.

20.

J171s1 TIOMCKOB CITyCKaeMoro arapara KOCMHYeCKOro Kopaliis BEIJIETICHO 4 BepToeTa NepBoro
THMa u 6 BEpTOJETOB BTOpOro THma. Kakaplii BEpTONET MEPBOrO TUMA OOHAPYKHBACT
HaXOJISIIINICS B paiioHe MOMCKa anmapar ¢ BeposiTHOCThI0 0,6, BTOPOTO THIIA — C BEPOSTHOCTHIO
0,7. a) HaliTi BepOsTHOCTB TOTO, YTO HAayraJl BRIOPAaHHBIM BEPTOJIET OOHAPYXKUT ammapart. 0)
Beproner oOHapyxuI ciryckaeMblii anmapat. HaiiTn BeposiTHOCTB TOT0, YTO OH MPUHAIIIEIKHT K
nepBoMy THUITY. B OTBeT 3amucars cyMMy MOJTYYEHHBIX YHCEI, 3alMCAHHBIX C JABYMsI 3HAKaMH
mocJie 3ansiToN 06e3 OKPYTJICHHSL.

21.

[Ipubop cocTonT M3 IBYX Y3JI0B OJHOTO THIIA U TPEX y3JI0B BTOpOro tuna. HagexHocTs paboTsl
B TeueHHe BpeMeHu T [uis y3na mepBoro tuna pasta 0,8, a 1 y3na sroporo tuma — 0,7. a)
Haiitu BeposiTHOCTB TOTO, YTO HAayTa]] BEIOPAHHBIN y3ei popaboTaeT B TeueHue BpeMenu 1. 0)
V3en npopabotan rapantuitHoe BpeMs T. HaiiTu BepOSTHOCTH TOTO, YTO OH MPHHAICKHUT KO
BTOPOMY THIIy. B OTBeT 3ammcaTe CyMMy MOJYYEHHBIX YHCEN, 3aIMCAHHBIX C OJHUM 3HaKOM
TocJie 3ansIToN 0€3 OKPYTJICHHS.

22.

ITaccaxxup MOXKET OOpaTUTHCS 3a MOTydeHHEeM OWjeTa B OQHY M3 TPEX Kacc BOK3ajia A WM B
OJIHY M3 IIATH Kacc Bok3aja B. BeposiTHOCTB TOr0, 4TO K MOMEHTY IIPUXO0Ja MAacCaXHpa B Kaccax
BOK3ajla A MMEITCs B mpopaxke Ounersl, paBHa 0,6, B kaccax Bok3ama B — 0,5. a) Haiitu
BEPOSATHOCTh TOIO, YTO B HayraJl BbIOPaHHOH Kacce UMeeTcs B mponaxe owmiet. 0) [laccaxup
Kynun Ousner. Haifitu BeposITHOCTh TOro, 4TO OH Kymmi Omjer B Kacce Bok3aina B. B oreer




3aMmmMcaTh CyMMY TIOJIYYCHHBIX YHCEJ, 3alMCAaHHBIX C JBYMs 3HAKaMH IIOCIIC 3amsTod 0e3
OKPYTIICHHSL.

23.

B BerancnutensHoi nadoparopun 40% MUKpOKaTbKyISITOPOB U 60% KOMIBIOTEPOB. Bo Bpems
pacuera 90% MUKpPOKAIBKYISITOpoB 1 80% KOMIBIOTEPOB paboTraroT Oe30Tka3Ho. a) Haiitu
BEPOSITHOCTH TOTO, YTO HAYTaJl B3SATAs BHIYACIUTENbHAS MAIIMHA MPOpadoTaeT 0€30TKAa3HO BO
BpeMs pacdeTa. 0) BriOpannas mammHa mpopaboTtana 06e30TKa3HO BO BpeMs pacuera. Haiitu
BEPOSATHOCTh TOTO, YTO 3TO OBUI KOMIBIOTEp. B OTBET 3amucarth CyMMy IMOJIyY€HHBIX YHCET,
3aMMCaHHBIX C IByMsI 3HAKAMH TTOCIIE 3ansTON 0€3 OKPYTIICHUSI.

24.

B cocras 6510ka BXxomaT 6 paamosami nepsoro tumna u 10 Broporo. ['apaHTHIHBIN CPOK 0OBITHO
BbIepiknBatoT 80% paguonamm repsoro Tuma u 90% Broporo Tuma. HaiT BEeposSTHOCTH TOTO,
4TO: a) Hayrajg B3sATas pajuoJiaMIla BBIACPKHT TapaHTUHHBIA CpoOK; 0) paauoiiamia,
BBIJICpKaBIasl TAPAHTHHHBIA CPOK, MEPBOrO THIA. B OTBET 3amucarh CyMMY MOJTYYEHHBIX
Yrcell, 3aMMCaHHbBIX C OJIHUM 3HAKOM IOCTIe 3alsaTol 0e3 OKpYTIICHHSI.

25.

Ha c6opky nmocTynaroT aAetany ¢ Tpex aBToMaroB, pudeM ¢ nepBoro 30%, co Broporo 40% u c
tpetbero 30% Bcex neraneil. BepostHOCTh Opaka aisi mepBoro aBromara paBaa 0,02, mis
Broporo — 0,03, mjst Tperbero — 0,04,

a) Haiitn BeposATHOCTH TOTO, YTO B3sATas HAyraj JAeTanbh — OpakoBaHHas. 0) Bistas mayrang
JeTaib oKasajach OpakoBaHHOH. HaliTW BEpOSTHOCTH TOTO, YTO OHA MOCTYMNHJA C TPETHETO
aBToMaTa. B oTBeT 3amucarh CYMMY IOJTYUYCHHBIX YUCCJI, 3alIMCAHHBIX C ABYM 3HAKaMU I10CJIC
3arsIToi 0e3 OKpyTIIeHHs!.

3agaua 5

BcexoxkecTb ceMsiH HeKOTOporo pacteHust coctaniseT 80%. Haiitu BeposiTHOCTB TOTO, UTO U3 6
MOCESTHHBIX CEMSH B30OWIYT: a) TpH; 0) yeTsipe. B oTBET 3ammcaTh CyMMy MOJTYYEHHBIX YHCED,
KaXJ10€ U3 KOTOPBIX B3SITO € TPEMsI 3HAKAMH I10CTIE 3asTON 0€3 OKPYTJICHHS.

B cembe uetBepo aereil. [IpuHuMas paBHOBEPOSITHBIM POXKICHUE MAJIbYMKA U ACBOYKH, HAUTH
BEPOSITHOCTh TOTO, YTO MaJbUMKOB B ceMbe: a) Tpu; O) aBa. B oTBer 3amucath cymmy
NOJYYEHHBIX YHCE, KaXI0€ W3 KOTOPBIX B3ATO C TpeMs 3HAaKaMH IOcie 3amarod 0e3
OKPYTJICHHUSL.

Cpelu 3ar0TOBOK, H3TOTABIMBACMBIX Pa00UHM, B cpeiHeM 4% He YA0BJIETBOPSIOT TPEOOBAHUAM
crangapra. HailTm BEpOATHOCTH TOTO, YTO cpeau 6 3aroTOBOK, B3SITHIX I KOHTPOJIS,
TpeOOBaHUSIM CTaHIApPTa HE YAOBICTBOPSIOT: a) HE MeHee NsTH; 0) miATh. B oTBer 3ammcarh
CYMMy IOJYYEHHBIX YHCEJ, KaX/10€ U3 KOTOPBIX B3STO C TpeMs 3HaKaMH IOCIe 3aIsaToi 0e3
OKPYTJICHUSL.

BeposTHOCTD BBIMTpHIIIA IO OJHONW OOJUrallié TPEXMPOLIEHTHOTro 3aiima paBHa 0,25. Haiitu
BEPOSITHOCTH TOT'0, YTO M3 BOCBMH KYIUICHHBIX OOJHMrauyii BEIMTPHIIIHBIME OKaXYTCS: a) TPH;
6) nBe. B oTBer 3ammcarh CyMMy IMOJYYE€HHBIX YHCEN, KaXKIO€ M3 KOTOPHIX B3STO C TpPEMs
3HAKaMU I10CJIe 3aMiToi 0e3 OKpYTIIeHUsL.

BeposTHOCTh ycHemHoN ciauyu CTYJEHTOM KaXKIOro U3 MATH 3K3ameHoB paBHa (,7. Haiitu
BEPOSITHOCTh YCHELIHOM CAayM: a) TpeX SK3aMEeHOB; 0) OBYX SK3aMeHOB. B orBer 3ammcath
CYMMY TOJYYEHHBIX YHCEN, KaXK0€ U3 KOTOPBIX B3STO C JBYMsI 3HaKaMH IOCIe 3amsiTon 0e3
OKpYIJIEHUSL.

BeposTHOCTh pabOTHl KaXIOr0 M3 CEMHU MOTOPOB B JaHHBIM MomeHT paBHa 0,8. Haiitu
BEPOSITHOCTh TOTO, YTO B JJAHHBIH MOMEHT BKJIFOUCHBI: a) JIBa MOTOPa; 0) Tpu MOoTOpa. B oTBeT
3amucaTh CyMMY TOJNYYEHHBIX HYHCEIN, KaKIO€ M3 KOTOPBHIX B3ATO C TpeMs 3HAKaMH IOCIe
3arsToi 0e3 OKpyTIIeHus.

B tenearenne umeercst 7 TeneBU30pOB. IS KaxAOro TEIEBU30pa BEPOSITHOCTH TOTO, UYTO B
JIAHHBI MOMEHT OH BKIJIOUEH, paBHa 0,6. HaliTw BEpOSTHOCTH TOTO, YTO B JAHHBIA MOMEHT
BKJTFOUCHBI: a) YEThIpE TelleBH30pa; 0) XOTs Obl OMMH TENEBU30p. B OTBET 3ammcath CymMMy
MOJTyYEHHBIX YHCEN, KaKIAO€ W3 KOTOPBIX B3ATO C TpeMs 3HAKaMHU IMOCie 3amsTod 0Oe3
OKPYTJICHHUSI.

[Tpu MaccoBOM MTPOU3BOICTBE MOIYITPOBOJHHKOBBIX JINOJIOB BEPOSTHOCTH Opaka npu popMOBKe
pasHa 0,1. HaiiT BepoATHOCTB TOTO, UTO U3 BOCHMH AH0/10B, TpoBepsieMbix OTK, OpakoBaHHBIX
Oyzet: a) nBa; 0) He Oonee AByX. B oTBer 3ammcarh cyMMy MOJIyYEHHBIX YHMCEN, KaXI0€ W3
KOTOPBIX B3SITO C TPEMs 3HAKAMH TIOCJIE 3aIITOH 0e3 OKPYTIICHUSI.




BeposTHOCTS mOpaXkeHusI MUILICHU AJI1 JAHHOTO CTpeka B cpegHeM coctaBiseT 80%. Ctpenok
MPOM3BeEN 6 BBHICTPENOB 1O MUTIIEHH. HaliTH BEpOATHOCTD TOTO, YTO MUIIIEHH ObLTA TIOpaykeHa: a)
mATh pa3; 0) He MEHee IATH pa3. B OoTBET 3amucarth CyMMY MOJYYCHHBIX YUCEI, KaXJ0€ M3
KOTOPBIX B35TO C JIBYMs 3HAKaMU TIOCJIC 3aIATON 0€3 OKPYTIICHUSI.

10.

BeposiTHOCT, cmaum SK3aMeHa I KaKIOro W3 Imecth cryaeHTtoB paBHa 0,8. Haiitu
BEPOATHOCTH TOTO, YTO AK3aMEH CHAAyT: a) MATh CTYyIEHTOB; 0) HE MEHEee IISITH CTYACHTOB. B
OTBET 3aIlMcaTh CyMMY IOJIYYE€HHBIX YHCEI, KaX/I0€ U3 KOTOPBIX B3SATO C ABYMsI 3HAKaMH MOCIIe
3ansTol 0e3 OKpyTJIeHHsL.

11.

BeposTHOCTE MOpakeHHMsI B Ka)KIOW IMaXMAaTHOW IMMapTUW s urpoka paBua (,5. Haiitm
BEpPOSTHOCTH TOTO, YTO OH BBIUTPAJ B MISCTH MApTHAX: a) XOTsA OBl OAWMH pa3; 0) aBa paza. B
OTBET 3aIlMCaTh CYMMY TOJYYCHHBIX YHCEI, KOKJ0€ U3 KOTOPBIX B3SATO C TPEMsI 3HAKaAMH TTOCIIe
3arsIToi 0e3 OKpyTIIeHHs!.

12.

Bexoxects cemstH nuMoHa coctaBisgeT 80%. Haiftn BeposSTHOCTH TOTO, UTO M3 9 MOCETHHBIX
CEMSH B30MIyT: a) ceMb; 0) Oonee cemu. B oTBeT 3ammcaTh CyMMy MOJTYYSHHBIX YHCEN, KAXKI0C
13 KOTOPBIX B3ATO C TPEMs 3HAKAMU TOCJIC 3aIATON 0€3 OKPYTIICHUSI.

13.

IIpn mrammoBke m3aenwii ObiBaeT B cpenneM 20% Opaxa. [ KOHTposs oToOpaHo 8 W3Aemmiil.
HaiiTu: a) BepoATHOCTB TOTO, UTO JIBA M3/IETHA OKAKYTCs OpaKOBaHHBIMI, 0) HaUBEpOsATHEHIIIee
YHUCJIIO 6paKOBaHHBIX I/I3I[€HI/II>1. B otBer 3ammcath CyMMY NOJJYYCHHBIX YHUCCII, KaXJ0C U3
KOTOPBIX B3SITO C TPEMsl 3HAKAMH TIOCJIE 3aIATOH 0e3 OKPYTIICHUSI.

14.

Cpenu u3aenuii, MoaBeprapIINXcsl TepMUUECKol 00paboTke, B cpenHeM 80% BBICILIETO cOpTa.
Haiiti BEeposATHOCTH TOTO, YTO CPEIU MSATH H3AEIUIL: a) XOTs OBl YeTHIpPE BBHICIIErO COpTa; 0)
YCTBIPC BBICIICTO COpPTA. B oTBeT 3anmucarthb CYMMY MOJIYYCHHBIX YHCCJI, KaXXA0€ U3 KOTOPLIX
B3ATO C TpeMs 3HAKAMU TOCIIE 3aISITO 0€3 OKPYTICHUSL.

15.

OmnToBas 6a3a oOcimyxuBaeT 6 MarasuHoOB. BeposITHOCTD TOMy4eHns 3asBKH 0a30i HA JaHHBIH
JICHB JIJIS1 KaXI0T0 U3 Mara3uHoB paBHa 0,6. HaiiTu BeposTHOCTH TOTO, YTO B 3TOT JACHB OYyJIET:
a) IAATh 3aBOK; 0) HE MEHEe IATH 3asBOK. B OTBET 3amucaTh CyMMY IMOYYCHHBIX YUCEIT, KAKI0E
U3 KOTOPBIX B3TO C TPeMsI 3HAKAMH ITOCIIE 3aITOH 03 OKPYTIICHUSL.

16.

ITocne 3ybodpesepoBku miecTepeH y pabodero B cpenHeM nony4aercss 20% HecTaHIAPTHBIX
MECTCPECH. Haiitu BCPOATHOCTL TOr'0, YTO CPE€AM B3ATHIX HICCTU IICCTCPCH HCCTAHAAPTHBIX
Oynet: a) Tpu; 0) xoTs Obl ofHA. B OTBeT 3ammcarh CyMMY IMOJIYYCHHBIX UYUCEII, KaKI0C W3
KOTOPBIX B3SITO C TPEMsI 3HAKAMH T10CIIE 3aIsITOl 0€3 OKpYTIICHHUSI.

17.

[Ipn mepenmade cooOmIeHNS BEPOSTHOCTh HCKaKEHUS ofHOro 3Haka paHa 0,1. Haiitu
BEPOSITHOCTh TOTO, 4TO coobOmenne u3 10 3HakoB: a) He OyJeT MCKaXeHO; 0) COACPKUT TPH
UCKaXeHMs. B oTBeT 3amucats CyMMy MOJYYEHHBIX YHCENl, K&KA0E U3 KOTOPBIX B3SITO C TPEMSI
3HaKaMU I0cJie 3ansiTol 0e3 OKpYIJIeHHS.

18.

[Ipoayxkuusa, moctynatomias u3 nexa B OTK, He yZoBIeTBOpsIET YCIOBUAM CTaHIApTa B CPETHEM
B 8% ciyuaeB. HaiiTu BEpOSITHOCTB TOTO, UTO M3 HayTaJl B3AThIX CEMHU H3AETUIl yIOBIETBOPSIIOT
YCIIOBUSIM CTaHJApTa: a) LIeCTh U3AETHiA; 0) He MEHee IIecTH u3enuid. B oTBeT 3anucats cymmy
NOJYYEHHBIX YHCE, KaXI0€ W3 KOTOPHIX B35ATO C TpeMs 3HAKaMH IOcje 3amsiaroi 0Oe3
OKPYTIICHHSL.

19.

BeposiTHOCTh MOpaskeHus 11eTu Ipu OJHOM BhICTpenie paBHa 0,4. [IpousBeneHO 8 BBICTPENOB.
Haiitu: a) BeposITHOCTE MOPAXKEHUSI 1SN TPH pasa; 0) HAUBEPOSITHEHIIIee YUCIIO0 MOpakeHui. B
OTBET 3alCaTb CyMMY IMOJTYYCHHBIX YHUCCII, KAXKI0€ U3 KOTOPLIX B34ATO C TPEMA 3HAKaAMHU IOCJIC
3anaToi 6e3 OKpyTIeHMSL.

20.

BepostHOCTB TOTO, UTO U3JENKNE NPOHAET KOHTPOIIb, paBHa 0,8. HaliTu BeposITHOCTH TOTO, YTO
U3 MIECTH M3ACIUH KOHTPOJb MPOUIYT: a) MATh U3JeNuil; 0) He MeHee NATH u3ienuil. B oTBeT
3amucaTh CyMMY TOJNYYEHHBIX YHCEN, KaXI0€ W3 KOTOPBIX B3SITO C TPEMs 3HAKAMHU IIOCIIE
3arsIToi 0e3 OKpyTJIeHHs!.

21.

Cpenu geraneil, HM3roTaBlIMBacMbIX pabouuM, B cpenHeM 2% HecTaHAapTHHIX. Haiitu
BEPOSITHOCTb TOTO, YTO CPE/IX B3ATHIX HA UCIIBITAHUE IISITH JeTajel: a) TPU HECTAaHIAPTHBIX; 0)
HU OJHOW HECTaHJAPTHOW JeTanu. B oTBeT 3ammcaTh CyMMy MOMYyYEHHBIX YHCEIN, KaXI0e U3
KOTOPBIX B3SITO C TPEMsl 3HAKAMH TIOCJIE 3aIATOH 0€3 OKPYTJICHUSL.

22.

BeposTHOCTh NepeBHINIOTHEHUS TOA0BOTO TUTaHA JUTsl KaX/I0TO U3 BOChMH pabouux pasHa 0,8.
Haiit BEepOATHOCTE TOTO, YTO IMIEPEBHITIONHAT T'OOBOH IIJIaH: a) X0TsI OBl oAuH pabouwii; ) Tpoe
pabounx. B oTBeT 3ammcaTh CyMMy MOJYYSHHBIX YHCEJ, KaXI0€ M3 KOTOPBIX B3ATO C TPEMs
3HAKaMH I0CJIe 3ansToN 0e3 OKPYTIICHUSI.




23.

BeposTHOoCTs MopaxeHus 1ennu Ipu oJHOM BbeicTpene paBHa (,8. [IponsBeneHo 7 BBICTpENOB.
Haiit BepOATHOCTE TOTO, YTO HMEIIO MECTO: a) YETHIPE TTOPAKEHUS IEITH; 0) IIIECTh TOPAKCHUH.
B oTBer 3ammcaTh CyMMy MOJYYEHHBIX YMCEN, KaXKI0€ U3 KOTOPBIX B3SATO C TPeMs 3HAKaMHU
nocJie 3amsiTol 0e3 OKpyrJIeHusI.

24.

BeposTHOCTE TTOpakeHus IeNH KaXIpIM U3 CeMH BeICTpenoB paBHa 0,8. HaiiTu BeposTHOCTH
MOPAKeHUS LEJIH: a) IByMs BBICTpenamu; 0) XOoTs Obl OMHWUM BEICTpeNloM. B oTBeT 3ammcaTh
CYMMY TOJYYCHHBIX YHCEJ, KaKI0€ U3 KOTOPHIX B3STO C TpeMs 3HAKaMHU IMOCJE 3amlsaTod 0e3
OKPYTJICHUSL.

25.

BeposiTHOCTh TIOTONUTH CYAHO OfHOW Toprenoi paBHa 0,2. Bemmymeno 5 topmexa. Haiitn
BEPOSATHOCTB TOTO, YTO IMEET MECTO: ) TPH ITONAaIaHus B CyIHO; 0) 4eThIpe monaaanus. B oTBeT
3aMMcaTh CyMMY IOJIyUYEHHBIX YHCEN, KaXI0€ M3 KOTOPBIX B3STO C TPEMsl 3HAKaMHU IIOCIe
3arsIToi 0e3 OKpyTIIeHHs!.

3agauya 6

BeposiTHOCTD TIOSIBIIEHUS COOBITHS B KaX/IOM M3 HE3aBUCHMBIX HCTbITaHni paBHa 0,25. Haiitu
BEPOSITHOCTD TOTO, YTO COOBITHE HACTYNUT 54 pa3a B 243 ncnbiTaHusx. OTBET 3alUcaTh ¢ TPEMsI

3HaKaMH 110CIIe 3aMIsTOi Ge3 OKpyriIeHns, yunuthiBas, uro ¢(1)=0,2420, ¢(1,2)=0,1942.

BeposiTHOCTD MOSBICHUST COOBITHS B KaXKIOM M3 HE3aBUCUMBIX UcHbITaHui paBHa 0,8. Halitu
BEPOATHOCTH TOTO, uTO B 144 nctibiTanusax codbrtre HacTynut 120 pa3. OTBeT 3ammcaTh ¢ TpeMs

3HaKaMH 110CIIe 3a1sTol Oe3 OKpyriIeHus, yunthiBas, uro ¢(1)=0,2420, ¢(1,3)=0,1714 .

BeposiTHOCTD TOsIBIEHMST COOBITHS B KaXKIOM M3 HE3aBUCHUMBIX HCIbITaHui paBHa (,2. Haiitu
BEPOSITHOCTD TOTO, UYTO cOObITHE HAcTynuT 25 pa3 B 100 ucnbeitanusx. OTBET 3amucarh ¢ TpeMst

3HaKaMH [OCIIe 3aIITON 6e3 OKpyTiIeH s, yanThiBasi, uto ¢(1,25)=0,1826 , ¢(1)=0,2420.

BepositHOCTh TOsIBIIeHUST cOOBITUS B KakaoM 3 2100 HezaBUCHMBIX HcbITaHWi paBHa 0,7.
Haiiti BeposiTHOCTB TOTO, UTO cOOBITHE HACTYNUT 1470 pa3. OTBeT 3ammcaTh ¢ TpeMs 3HaAKaMHu

nocue 3ansToi 6e3 OKpyriaeHus, yautsisas, uro ¢(0)=0,3989, ¢(1)=0,2420.

BepositHOCTE TIpon3BOIcTBA OpakoBaHHOM netany paBHa 0,008. Haiftu BEpoSITHOCTH TOTO, YTO
u3 B3ATHIX Ha poBepky 1000 netaneii 2 OpakoBaHHBIX. OTBET 3aMUcaTh C IBYMs 3HAKAMU TOCTIE
3anaToi O3 OKPYIJIEHUs, yIUThIBasi, uto €=2,72 .

BeposiTHOCTD TOSIBIIEHUST COOBITHS B KXKIOM M3 HE3aBUCHUMBIX HCIbITaHWi paBHa 0,2. Haiitn
BEPOSITHOCTB TOTO, 4TO coObITHE HAacTynmuT 20 pa3 B 100 ucnbitanusx. OTBET 3amucarhb ¢ TpeMsl

3HAKaMH TIOCIIe 3ansTON 0e3 OKPYTIIEHHUS, YIUTHIBAsI, YTO (p(O) =0,3989, (o(l) =0,2420.

VYerpoiictBo coctoutr u3 1000 snemeHTOB, paboTaloONMX HE3aBHUCHUMO JApPyr OT JApyra.
BepositHOCTB 0TKa3a nr000ro sreMeHTa B TedeHue daca pasHa 0,002. Haiimute BeposSTHOCTH
TOTr0, 4TO 3@ Yac OTKaxyT 4 snemeHTa. OTBET 3amucaTh ¢ IBYyMs 3HaKaMH IOCIE 3aIsToi Oe3
OKPYTJICHMS, YUUThIBAs, 4T0 €=2,72

Haiitu BepodTHOCT, TOro, 4To cpeau Haynady B3saThix 100 peranmedt 55 oxaxyrtes
OTIOJIMPOBAaHHBIMH, €CIIM B 0OLIel Macce AeTajell MMeeTcsl MOPOBHY OTIIOJIMPOBAHHBIX H
HEOTNOJIMPOBaHHBIX. OTBET 3amucaTh C TpPeMsl 3HAKaM{ TIIOCie 3amsToi 0e3 OKpYIJIeHuS,

YYUTBIBAS, YTO (p(O) =0,3989, (p(l) =0,2420.

Cewmena conepxat 0,1 % copusaxos. Kakosa BeposTHOCTS mpu cirydaitHoM otoope 2000 cemsH
OOHapyXHUThb 5 cemsiH copHsikoB. OTBET 3amucaTh C TpeMs 3HAKaMu IOcie 3amiaToi Oe3
OKpYTJIEHHS, YIUThIBasl, uTo €=2,72

10.

Haiitn BepositHOCTH onmHOBpeMeHHOTo ocTtanoBa 30 mammea n3 100 paborarommx, eciu
BEPOSITHOCTb OCTAHOBA JJIsl KK 101 MaImHb! paBHa 0,2. OTBET 3amucath ¢ TpeMs 3HaKaMH 11ocye

3araToi 0e3 OKPYTICHs, yYUTHIBAS, YTO g0(2,5) =0,0175, g0(3) =0,0044 .

11.

BeposiTHOCTH TOTO, YTO TIpH aBTOMATHYECKOW INTAMIIOBKE H3ACIWN OTIEIbHOE H3AEITHE
OKaXeTCs1 OpaKOBaHHBIM (T.€. C OTKJIIOHEHUSIMH OT CTaHAapTa) nocrosiaHa 1 paBHa 0,05. Kakosa
BEPOSITHOCTD TOT0, yTO B mapTuu u3 1000 uznenuii Bctperurcst posHo 40 OpakoBanHbIX? OTBET




3amucaTh ¢ IBYMS 3HAKaMH IIOCIIE 3alsATol 0e3 OKPYTJICHHS, YIUTBIBAs, UTO (p(O) =0,3989,
¢(1,45)=0,1394 .

12.

Hatitn BeposiTHOCTh mopaxeHus MuiieHu 75 pa3 mpu 100 BeIcTpenax, €Clid BEPOSTHOCTh
TTOpaKeHUS TIPpH OTHOM BBICTpene paBHa 0,8. OTBeT 3ammcarh ¢ TpeMs 3HaKaMH IOCIIe 3aIsTON

0€3 OKpYTJICHUS, YYUTHIBAS, YTO (p(l, 25) =0,1826, ¢(2,5) =0,0175.

13.

Cranok coctout u3 2000 HE3aBUCHMO pabOTAIONINX y37I0B. BeposSTHOCTH OTKa3a 0JTHOTO y371a B
TeyeHue roja pasHa 0,0005. HaliTu BeposSsTHOCTh OTKa3a B TEUYEHHUE ToAa JBYX y310B. OTBET

3aMMCaTh C TPEMS 3HAKAMU TIOCTIE 3aIATON O€3 OKPYTJIEHHS, yUUThIBas, uTo €=2,72 .

14.

[Ipompimennas TeneBm3noHHas yctaHoBka copepxut 2000 TpaH3ucTtopoB. BeposTHOCTH
BBIX0/Ia M3 CTPOs KaKI0ro 3 TpaH3uctopos pasHa 0,0005. HaiiTu BepoSTHOCTH BBIXOAA U3 CTPOSI
X0Tsi Obl omHOoro Tpansucropa. OTBET 3ammcaTh ¢ TpeMs 3HAKaMU TOCIE 3amsTod 0Oe3
OKPYTJIEHHs, YUHUTBIBAsA, uTO €=2,72 .

15.

CpenHuil IPOICHT HAPYIICHUS PAa0OTHl KWHECKOIIA TEJIEBU30Pa B TSCUCHHUE TAPAaHTUHHOTO CpOKa
paBeH 12. BBIUUCIUTE BEPOSTHOCT TOTO, YTO U3 46 HAOIFOaeMbIX TEIICBU30POB 36 BBIACPKAT
rapaHTHiiHbIl cpok. OTBET 3amucartb C TpeMs 3HAKaMH IIOCIe 3amsIToi 0e3 OKpYTIJIEeHWS,

YUHTHIBAs, YTO go(2,04) =0,0498 , (p(2,8) =0,0079.

16.

BepositHOCTh TIOsiBIIeHUsT cOOBITHS B KaxkaoM m3 2000 HezaBHCMMBIX HCIbITaHWi paBHa 0,7.
Haiitu BeposiTHOCTB TOTO, 4TO coObITHE HacTynmuT 1400 pa3. OTBeT 3amucarhb ¢ TpeMs 3HAKaMH

nocue 3ansToi 6e3 OKpyrieHus, yautsisas, uro ¢(0)=0,3989, ¢(1)=0,2420.

17.

BeposiTHOCTD MOsIBIIEHUSI COOBITHS B KOKI0M 13 21 He3aBUCUMOTO UcTibITanus paBHa 0,7. HaliTu
BEPOSITHOCTH TOTO, 4TO COOBITHE HACTYNHUT He MeHee 11 pa3. OTBeT 3anucaTh ¢ TpeMs 3HAKaMU

mocie 3amAToil  Ges OKpyrmeHus, yumthiBas, uro @(1,76)=0,4608, &(1)=0,3413,
®(2,18)=0,4854 , (3)=0,49865 .

18.

[psaunemuna obcmyxuBaer 1000 BepeTeH. BeposTHOCTs 00pBIBa HUTH Ha OJHOM BEpPETCHE B
teuenue | muH pasaa 0,004. HaliTi BEpOSITHOCTB TOTO, UTO B Te4eHUE | MUH OOPBIB MPOU30HAET
Ha miectd BepereHax. OTBeT 3amucarh ¢ TpeMs 3HaKaMM IIOCNE 3aIsiTod 0e3 OKpYyIJeHus,
y4uTHIBas, 4to €=2,72

19.

BepositHoCTh mosiBNieHHsS coObITHSL B KaxkaoM u3 900 He3aBUCHMBIX WCTBITaHWE paBHa 0,5.
Haiitu BeposTHOCTB TOTO, 4TO cOoOBITHE HacTynuT 450 pa3. OTBeT 3amucarh ¢ TpeMs 3HaKaMH

nocue 3ansToi 6e3 OKpyrieHus, yuntsisas, uro ¢(0)=0,3989, ¢(2)=0,0540.

20.

BeposTHOCTB TOTO, 4TO HM3/AENNE — BBICIIETO copTa, paBHa 0,5. HaliTi BEpOATHOCTB TOTO, UTO W3
1000 m3nmenwmii 500 — Beicmiero copra. OTBET 3ammcarh ¢ TpeMs 3HAKaMH IIOCIE 3amaToi 0e3

OKPYTJICHUSI, yIUTHIBAsSI, 9TO go(O) =0,3989, (p(l) =0,2420.

21.

BeposiTHOCTD TOSIBIICHHUSI COOBITHS B KaXKJIOM M3 HE3aBUCHMBIX HclbITaHui paBHa 0,8. HaliTu
BEPOATHOCTH TOTO, uTO B 100 mcbITaHusAX coObITHE HacTynmuT He MeHee 70 u He Oonee 80 pas.
OtBer 3ammcaTh C TpeMsl 3HAKAMU IIOCie 3amsATod 0e3 OKpYIJeHus, Y4YUTHIBas, YTO

@(0)=0, ®(2,5)=0,4938, ®(1)=0,3413, ®(2)=0,4772.

22.

BepositHOCTB TOTO, UTO U3/IENME — BBICIIEr0 KauecTBa, paBHa 0,5. HaiiTi BeposTHOCTH TOTO, YTO
n3 400 u3genuit Yncio U3eNuil BRICHIEro kKauecTBa cocTaBuT oT 194 1o 208. OTBeT 3anucath ¢
Tpems 3HaKaMH rnocie 3arsTon oe3 OKpYTIJIEHHUS, YUHTHIBas, 4TO

®(0,8)=0,2881; @(0,6)=0,2257, &(0,77)=0,2794, @(1,1)=0,3643.

23.

Haiitu BepositHOCTH TOTO, uTo mpu 400 ucHbITaHusx coObitne mosBuTca 200 pas, ecnu
BEPOATHOCTD €TI0 HACTYIUICHHS B KaXKJIOM HE3aBUCHMOM HCIbITaHnu paBHa 0,2. OTBeT 3anucaTh

C TpeMms 3HaKaMH TIIOCJ€ 3amATol Oe3 OKpYIJICHHs, YYHUTBhIBas, 4YTO (0(0)=O,3989,
¢(3)=0,0044 .

24,

Bcexoxects cemsH manHoro pactenus paBHa 0,9. Haittm BepositHOCTH TOro, uto M3 900
MOCAXEHHBIX CEMSH YHCIIO IpOopocIuX OyaeT 3akmoueHo Mexxay 790 u 830. OTBer 3anmucats C

TpeMsi 3HaKaMd TIOCJE 3amsiTod ©0e3 OKPYIJIeHHs, YYHUTHIBas, 4TO @(0,15)=0,0596,
®(1,2)=0,3849, @(2,22)=0,4868.




25.

BepostHocTs poxaeHus manpumka paBHa 0,5. Haiitm BepostHocTh Toro, uto u3z 1000
POXKIAMOIIUXCS IeTeil MalbuukoB OymeT He MeHee 500, Ho He Oonee 550. OTBeT 3amucaTh C

TpeMsl 3HAKAMH TI0CIIe 3aIsTol Ge3 oKpyrienns, yanteias, uto @(0)=0; @(3,16)=0,499,
®(0,44) =017, @(1,16)=0,3770.

3agaua 7

Haiitn 3akoH pacnpeleneHus yKa3aHHOW IUCKPETHOW CIy4ailHOW BEJIWMYMHBI. BpIUHCIUTH
MaTeMarudeckoe oxxugaane M [X] . B oTBeT 3ammcats uncio ¢ AByMs 3HAKaMH ITOCIIE 3aIlsATON
0e3 OKpyTJICHHSI.

[IpousBoasiTcss Tpu BBICTpPENIa MO MUIICHU. BEpoOsSTHOCTh MOpaXXCHHWS MUIICHU TEPBBIM
BeICTpentoM paBHa 0,4, BTopeiM — 0,5, TpetbuM — 0,6; CB X — 4nciio mopakeHH MHAIIECHH.

Haiitu 3akoH pacnpenenceHusl yKa3aHHOW AUCKPETHOM CIy4allHOW BEJIWMYMHBI. BBIUUCIUTH
MaTeMaTrndeckoe oxxumanne M [X] . B oTBeT 3ammcats uncio ¢ AByMsl 3HAKaMH ITOCIIE 3aIlsATON

0e3 OKpyTJICHHMS.

BepostHOCTh 0€30TKa3HO! PabOThl B TEUCHUE FAPAaHTHIHOTO CPOKA JIJIsl TEICBU30POB IIEPBOTO
tuna paBHa 0,9, Broporo tuma — 0,7, Tperbero tuma — 0,8; CB X — 49ucio TeneBH30pOB,
npopaboTaBIINX rapaHTHHHBIN CPOK, CPENIU TPEX TEIEBU30POB PA3HBIX THIIOB.

HaiiTu 3akoH pacnpeneneHus yKa3aHHOW JUCKPETHOW CIy4dailHOM BeJNWYMHBI. BBIUKUCIWTH
MareMaTHyeckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =3) ¢ mByms
3HAaKaMH ITOCIIE 3aMsATON 0e3 OKPYTIICHUSI.

BeposiTHOCTS IOpaskeHus LeNn Ipu 0THOM BeIicTpenie paBaa 0,6; CB X — gucio nopakeHui nenu
IIPH YETBIPEX BHICTPETIAX.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOM AUCKPETHOW ClIy4dailHOW BeJMYMHBI. BBIUYHUCIWTH
MareMaThyeckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) ¢ aByms
3HaKaMU I10CJIe 3arsiTol 0e3 OKPYIJICHHS.

BeposTHOCTB BBITTycKa MpUOOpPA, yIOBIECTBOPSIONIETO TpeOoBaHMsAM KadecTBa, paBHa 0,9. B
KOHTPOJIBHOW mapTtuu 3 npubdopa; CB X — unciio npubopos, yA0BIETBOPSIOMIUX TPEOOBAHUSIM
Ka4yecTBa.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM AMCKPETHOM CIy4alHOM BENMYMHBI. BbIUUCIUTH
MaTreMaTHyeckoe oxxuganue M [X] . B oTBeT 3amucarp uncio ¢ AByMsl 3HaKaMU 1OCJIE 3arsTon
0e3 OKpyTJICHUS.

BepostHocTh nepeBbinonaenus miana s CY-1 pasua 0,9, nus CY-2 — 0,8, qs CY-3 — 0,7;
CB X —uncio CY, nepeBhINOIHUBIINX MIJIaH.

Haiitu 3akoH pacnpeneneHusi yKa3aHHOW IJUCKPETHOW Ciy4ailHOW BeIUYMHBI. BbIUMCIUTH
MaTeMarudeckoe oxwujganue M [X] B otBer 3ammcare cymmy M [X ]+P(X =1) ¢ aByms
3HAKaMU I10CJIe 3aMAToi 03 OKpYTJIeHUs..

BeposiTHOCTh TIOTTaiaHus B 11€1b IPH 0JHOM BhICcTpele paBHa 0,8; CB X — uncio monagaHuii B
1eJTb MTPH TPEX BBICTpETax.

Haiitu 3akoH pacnpeneneHusi yKa3aHHOW AUCKPETHOM Cily4allHOW BeIWMYMHBI. BBIUUCIUTH
MaTeMaTHyeckoe oxuganue M [X] B otser 3anucate cymmy M [X ]+P(X =3) ¢ aByms
3HaKaMH TI0CTIe 3aIsTON 0e3 OKpyTJICHHUS.

BeposTHOCTB ciauu JAHHOTO SK3aMeHa JJIs1 KaXK0T0 U3 YeThIpex CTyaeHToB paBHa 0,8; CB X —
YHUCJIO CTYJI€HTOB, CAABIINX YK3aMEH.

Haiitu 3akoH pacnpeneneHusi ykKa3aHHOW JUCKPETHOM cly4ailHOM BEIWYMHBI. BbuuciIuTh
MaTeMaTudeckoe oxxuganne M [X] . B oTBeT 3anucats yncio ¢ AByMs 3HAKaMH MOCTE 3alAToN
0e3 OKpyTJICHUS.

BeposTHOCTS ycneniHoi caauu nepBoro 3K3aMeHa Juid JaHHOTO cTyAeHTa paBHa 0,9, BToporo
sk3amena — 0,8, tperbero — 0,7; CB X — 4ncio ciaHHBIX 9K3aMEHOB.

Haiitu 3akoH pacnpeneneHusi ykKa3aHHOW JUCKPETHOM cly4ailHOM BEIWYMHBI. BbuuciuTh
MaTeMaTtuyeckoe oxxuganne M [X] . B oTBeT 3anucarh 4nciao ¢ ABYMs 3HAKAMHU MOCTE 3aITON

0e3 OKpYTJICHUSI.




Mty Gpocaercsi B KOp3UHY J0 MIEPBOTO IMpoMaxa, HO 4ruciio OpockoB He Ooiee 4. BeposTHOCTH
MOMaJaHus MSTYOM B KOP3UHY MIpH KaxaoM Opocke paBHa 0,4. CB X — uncino OpockoB.

10.

Haiitu 3akoH pacnpeneneHusl yKa3aHHOW AUCKPETHOM CIly4allHOW BEIUYHMHBI. BBIUUCIUTH
MaTemarideckoe oxuganne M[X]. B orser sammcars cymmy M [X ] + P(X =1) ¢ geyms

3HaKaMHU IOCIIe 3arsTol 0e3 OKpPYTIICHHS.

W3 naptuu B 20 u3genuii, cpeny KOTOPHIX MMEETCS YEThIPE HECTAHIAPTHBIX, JUIS MPOBEPKU
KadecTBa BBIOpaHBI CirydaifHbIM oOpa3om 3 m3nenus; CB X — gncno HecTaHmapTHRIX M3AETHi
CpeJIv MPOBEPSIEMBIX.

11.

Haiitu 3akoH pacnpeneneHusi yka3aHHOW JUCKPETHOM CIy4ailHOM BEIWYMHBI. Bpramciutb
marematidyeckoe oxuanne M[X]. B orser sammcare cymmy M[X]+P(X =2) c aByms

3HAKaMH IOCJIE 3aMsATON 0€3 OKPYTJICHUSI.
BeposTHOCTE MpreMa Ka)kIoTo 13 YeThIpeX paarnocuraanoB paBaa 0,6; CB X — auciio mpuHSITHIX
PaJIMOCUTHAJIOB.

12.

Haiitu 3akoH pacnpeneneHuss yka3aHHOW JUCKPETHOM CIy4allHOM BEIWYMHBI. Bpramciutb
MaTeMarndeckoe oxxugaane M [X] . B oTBeT 3anucarh 4uciI0 ¢ ABYMsI 3HAKAMM MOCHE 3aITON

0e3 OKpyTJICHHS.
BeposTHOCTS ONIaaHKS B LIEJIb U3 OPYAUS IIPH NepBoM BeicTpene pasHa 0,1, npu BTopom — 0,4,
npu TpetbeM — 0,7. [IpennaraeTcst mpoussecTu TpH BbicTpena. CB X — uncino nonasanuii B 1eb.

13.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM JUCKPETHOW ClIy4dailHOW BeJMYMHBI. BBIUYHUCIWTH
MareMaTHyeckoe oxuganue M [X] B otBer 3ammcars cymmy M [X ]+P(X =3) ¢ mByms
3HAaKaMH ITOCIIE 3aMsATON 0e3 OKPYTIICHUSI.

90 % maneneii, M3roTaBIMBaeMbIX Ha KEJIe300€TOHHOM 3aBO/Ie, — BhIcIIero copTa; CB X — aucio
HaHCJ’ICﬁ BBICIICTO copTa u3 ‘IeTBIpCX, B3STBIX Hayran.

14.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM JUCKPETHOW CIy4dailHOM BeJMYMHBI. BBIUKCIWTH
MareMaTHyeckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) ¢ aByms
3HAKaMH ITOCIIE 3aMsITON 0e3 OKPYTIICHUSI.

BeposiTHOCTS 0TKa3a mpubopa 3a BpeMs UCIIBITaHHsI Ha HaAe:kHOCTh paBHa 0,2; CB X — umcio
npuOOpPOB, OTKA3aBIINX B paboTe, CPEeIIU MATH UCIBITHIBACMBIX.

15.

HaiiTu 3akoH pacrnpejeneHus yKa3aHHOM JUCKPETHOW CJydailHOW BeJIMYMHBI. BBIUKUCIWTH
MaTteMaTriyeckoe oxxuganue M [X] . B oTBeT 3ammcate 4yncio ¢ 1ByMs 3HAKaMU IIOCIIE 3aMATOoM
0e3 OKpyTIIeHHS.

B niepBoii kopoOke 10 cadbHUKOB, U3 HUX 2 OpaKOBaHHBIX, BO BTOPOI — 16 caJbHHUKOB, U3 HUX 4
OpakoBaHHBIX, B TpeThel — 12, u3 HUX 3 OpakoBaHHBIX; CB X — uncio OpakoBaHHBIX CATEHUKOB
IIPY YCJIOBHH, YTO U3 KXKJOH KOPOOKH B3SITO HAYTa/ 110 OJIHOMY CAJIbHUKY.

16.

Haiitu 3akoH pacnpeneneHusi yka3aHHOM IJUCKPETHOW Ciy4ailHOW BeIUYMHBI. BBIUUCIUTH
MaTeMarudeckoe oxwujganue M [X] B otBer 3ammcate cymmy M [X ]+P(X =1) ¢ aByms
3HAKaMU I10CJIe 3aMAToi 0e3 OKpYIJIeHUs..

[IpousBoauTCA TpU HE3aBUCHUMBIX OIBITa, B KAXKIOM M3 KOTOPBIX COOBITHE A MOSBIAETCS C
BeposiTHOCTB 0,4. CB X — uncno nosiBieHuid coObITHS 4 B TPEX OIBITaX.

17.

Haiitu 3akoH pacnpeneneHusi yKa3aHHOW AUCKPETHOM Ciy4allHOW BeIMYMHBI. BBIUMCIUTH
MaTteMaThiyeckoe oxunanue M [X] B oter 3ammcate cymmy M [X ]+P(X =1) ¢ aByms
3HaKaMH T10CTIe 3aIsTON 0e3 OKpyTIICHHUS.

BeposTHOCTB BBIXOZA M3 CTPOSI KAKIOro U3 Tpex OJI0KOB mpubopa B TeUEHHE rapaHTUHHOTO
cpoka pasta 0,3; CB X — uncno 6J10KOB, BBILICAIINX U3 CTPOS B TEUCHHE rapaHTUHHOTO CPOKA.

18.

Haiitu 3akoH pacnpeneneHusi yKa3aHHOW JUCKPETHOM cly4ailHOM BEIWYMHBI. BbUucIUTh
MaTeMaTudeckoe oxxuganne M [X] . B oTBeT 3anucats yncio ¢ AByMs 3HaKaMU MOCTE 3alaToN
0e3 OKpyTJICHUS.

BeposTtHOCTB TOTO, UTO AETaNb C MEPBOTO ABTOMATa yAOBIETBOPAET CTaHIAPTY, paBHa 0,9, mis

Broporo aBromata — 0,8, mist tperbero — 0,7; CB X — umcno nmeraned, yIOBIETBOPSIONINX
CTaHJapTY, IPU YCIOBUH, UTO C KAKJIOT0 aBTOMaTa B3ATO HayTraJ 110 OJTHOM JeTau.




19.

Haiitn 3akoH pacmpeneneHusi yKa3aHHOM AMCKPETHOM cly4yailHOM BENWYMHBI. BeUMCINTH
MaTteMaTryeckoe oxxuganue M [X] . B oTBeT 3anucarp uncio ¢ AByMs 3HaAKaMU IOCIIE 3aIsITO
0e3 OKpyTICeHHS.

BeposTHOCTH nOpa)keHNs LEeTN KaXKABIM U3 TPEX CTPEIKOB paBHBI cooTBeTcTBEHHO 0,7; 0,8; 0,6;
CB X — uucnio nopaxeHuil LeiaH MpH YCIOBUH, YTO KaKIbIH U3 CTPENKOB CAeNal 10 OJHOMY
BBICTpEIY.

20.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOW AUCKPETHOM CIy4allHOW BEIUYHMHBI BBIUUCIUTH
MaTeMaTtnyeckoe oxxugaane M [X] . B oTBeT 3ammcats 4ncio ¢ AByMsI 3HAKaMH ITOCIIE 3aIlsTON
0e3 OKpyTJICHHSI.

BeposTHOCTH BBIXO/1a U3 CTPOS B TCUCHHUE FrAPAHTUHHOTO CPOKa KaXJIOT0 U3 TPEX y3JI0B MpHOopa
paBubI cootBercTBeHHO 0,2; 0,3; 0,1; CB X — uncno y3moB, BEIIEAMNX U3 CTPOS B TEUCHHE
rapaHTUMHOTO CPOKa.

21.

Haiitu 3akoH pacnpeneneHuss yka3aHHOW JUCKPETHOM CIy4ailHOM BEIWYMHBI. Bpramciutb
MaTeMaTHyeckoe oxuganue M [X] B otser 3amucare cymmy M [X ]+P(X =2) ¢ aByms
3HAaKaMH IT0CIIe 3aMsATON 0e3 OKPYTIICHUSI.

BeposTHOCTD TOnaiaHuss MSYOM B KOP3UHY MPH KaXIOM OpOCKe sl JaHHOTO OackeTOoiIHucTa
pasHa 0,4; CB X — yuciio nmonajiaHus Ipy 4€ThIpex OpOCKax.

22.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM AUCKPETHOW CIy4dailHOM BeJIMYMHBI. BBIUKUCIWTH
MareMaTHyeckoe oxuganue M [X] B otBer 3ammcars cymmy M [X ]+P(X =2) ¢ aByms
3HAKaMH IIOCIIE 3aMsTON 0e3 OKPYTIICHUSI.

B maptum u3 25 m3nenwii 6 OpakoBaHHBIX. J[JIs1 KOHTPOJS MX KadecTBa CIy4alHBIM 00pazoM
otoupatoT Tpu m3aenus; CB X — yncno OpakoBaHHBIX 31NN CpeId OTOOPAHHBIX.

23.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM AUCKPETHOW CIy4YailHOM BENWYWHBL. BBIUKMCIWTH
MaTteMaTryeckoe oxumanue M [X] B otBer 3amucare cymmy M [X ]+P(X =1) c¢ aByms

3HaKaMU I10CJIe 3arsiTol 0e3 OKPYIJICHHS.

Bbixoa u3 cTpost KOpoOKH Tepeiad MPOUCXOJUT 110 TPEM OCHOBHBIM IPUYHHAM: TIOJIOMKA 3yObeB
HIECTEPEeH, HEIOMyCTUMO OOJNIbIIME KOHTAKTHBIC HANpPsDKEHUsT W HM3JIUIIHAS  KECTKOCTh
KoHCTpyKuuH. Kaskaas U3 mpuduH NPUBOAMT K MOJIOMKE KOPOOKH Iepenad ¢ OIHOU M TOH ke
BepoATHOCTBIO, paBHOW 0,1; CB X — uyMcno npu4MH, NPHUBENIIMX K IOJOMKE B OJHOM
VCIIBITAHUH.

24,

HaiiTu 3akoH pacrnpeneneHus yKa3aHHOM JUCKPETHOW CIydailHOM BEJIMYUHBI. BbIUHMCIWTH
MareMaThyeckoe oxuganue M [X] B otBer 3ammcars cymmy M [X ]+P(X =2) ¢ aByms
3HAaKaMH IIOCIIe 3aMsTON 0e3 OKPYTIICHUSI.

[IpousBoasiTCca WCTIBITAHUA HA HANEKHOCTh 3 M3/IETHil. BeposSTHOCTh BbIIEpKaTh WCIBITAHUS
Jutst Kaxgoro m3aenus pasHa 0,4. CB X — uucino u3aenuii, BEIAEPKABIINX UCIIHITAHUS.

25.

Haiitu 3akoH pacmpeneneHus yKa3aHHOW IUCKPETHOM Ciy4yailHOM BeIMYMHBI. BbIYUCIUTH
MaTeMaTndeckoe oxuganue M [X] B otBer 3anmcath cymmy M [X ]+P(X =1) ¢ mByms
3HAKaMHU I0CIe 3aIsTol 0e3 OKPYTJICHHUS.

[IpoBoasiTCS TpU HE3aBHCHUMBIX U3MEPEHHUS MCCIICAyeMOro oopasia. BeposTHOCTh JTOMYyCTHTh
omuOKy B Kax1oM uamepennu pasia 0,01; CB X — uuciio omumbOoK, JOMyNeHHBIX B U3MEPCHHUSX.

3agaua 8

Hana ¢pyuaknus pacupenenenus F(x) CB X . Haiitu mucniepcuto D[X]. OtseT 3anucarh ¢ AByMS
3HAKaMU MOCJIE 3arATol 0e3 OKpYTIICHHS.

0 mpu x <0,
1.3
F(x)= §X npu 0<X<2,

1 npu X >2.

Mana dyuxuus pacrnpenencans F(x) CB X. Haittn Mmatematnueckoe oxxumanne M [X] . OTBer

3aIucaTh C ABYMs 3HAKAMM I1OCJIC 3amnaToi 6e3 OKPYIJICHUS.




0 mpu x <0,

1
F(X)=4—(2x* +5x mpu 0< X <3,
00 =155l )

1 mpu X > 3.

Hana ¢ynkuus pacnpenenenus F(x) CB X. Haittu nucnepcuro D[X]. OtBer 3amucaTh ¢ qByMmsI
3HaKaMU I10CJIe 3ariTol 0e3 OKPYIICHHS.

0 pu x <0,
F(x)= éxz mpu 0<X<3,

1 mpu X > 3.

Hana ¢yukims pacnpenenerus F(x) CB X. Haiitu BepositHocTs momnamanus CB X Ha oTpe3ok
[a, ﬁ'] . OTBeT 3anmcath ¢ IByMs 3HAKaMU TIOCIIE 3aIATOW 0€3 OKPYTIICHHSI.

0 mpu x <0,
1.2

F(x)= a(x +2x) mpu 0<x<4, a=0, f=1.
1 mpu X > 4;

Hana pyukuus pactupenenenus F(x) CB X. Haiitu marematnyeckoe oxxunanue M [X] . OtBer

3amMcaTh C AByMs 3HAKaMU I0CIIE 3aMATol 0e3 OKpYIIIeHUs..
0 mpu x <0,

1.3
F(x)= E(X +x) npu 0<X<2,

1 mpu X > 2.

Hana pynkuus pacrnpeneienus F(x) CB X. Haiitu matematndeckoe oxuganne M [X] . OtBer

3amucaTh C AByMS 3HaAKaMH IOCTIe 3amsATol 0e3 OKPYTIICHHUSI.
0 npu x <0,

1.5
F(X) = E(X +X)  npn 0<x<4,

1 npu X >4.

Hana ¢yukims pacnpenenerus F(x) CB X. Haiitu BepositHocTs nonananus CB X Ha oTpe3ok
[a, Yo ] . OTBer 3anucaTh ¢ AByMsI 3HaKaMU 110CJIE 3aITON 0€3 OKPYIJICHHUS.

3
0 opu x < —,
P
3z 3z 5z
F(x) =4 cos2x npu — < X<, a=—, f=—.
(x) P~ 2 B 5
1 npu X > 7;

Hana ¢yukims pacnpenenerus F(x) CB X. Haiiti BepositHocTh nonaganusi CB X Ha oTpe3ok
[a, B ] . OTBer 3anMcaTh ¢ AByMsI 3HaKaMU 110CJIe 3aIs1TOM 0€3 OKPYIJICHHUS.

0 mpu x <0,
z

F(x)=41-cosx  mpu Osxs2

R a=0, f=

T
1 nmpu X >—;

Iana dyuxuus pacrnpenencans F(x) CB X. Haiitn Mmatematnueckoe okumanne M [X] . OTBer

3aIucaTh C ABYyMs 3HAKAMM I1OCJIC 3amnaToi 6e3 OKPYTIJICHUS.




0 mpu x <0,

1
F(x)={—(x*+8x) mpu 0<x<4,
00 =155 ) mp

1 npu X >4.
10. Hana ¢ynkuus pacnpenenenus F(x) CB X. Haittu nucnepcuro D[X]. OtBer 3amucaTh ¢ qByMmsI
3HaKaMU I10CJIe 3ariTol 0e3 OKPYIICHHS.
0 npu x <—1,
1
F(X) = §(x+1)2 mpu —1<X<2,
1 mpu X > 2.
11. Hana ¢yukims pacnpenenerus F(x) CB X. Haiitu BepositHocTs momnamanus CB X Ha oTpe3ok
[a, ﬁ'] . OTBeT 3anmcath ¢ IByMs 3HAKaMU TIOCIIE 3aIIATON 0e3 OKPYTIICHNS.
Va
0 mpu x <—,
PE=3
. Vs T 3
F(x)=91-sinx npu —< X<, a=—,f=—.
(x) pn > =
1 npu X > 7,
12. Hana ¢yukuus pacnpenenenus F(x) CB X. Haitru aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI
3HAKaMH I0cIe 3amsTol 0e3 OKpyTIICHUSI.
0 mpu x < —1,
1
F(x)=4=(x®+1 mpu —1<X<2,
0)=150¢+1)  mp
1 pu X > 2.
13. Hana ¢yukuust pacupenesnenus F(x) CB X. Haiitu matemarnyeckoe oxunanne M [X] . OtBer
3aMucath C ABYMS 3HAKAMU TIOCIIE 3aIITOH 0e3 OKPYTIICHUS.
0 npu x <0,
10
F(x)=9—(3x" +2x npu 0<X<3,
09 =1 ) mp
1 mpu X > 3.
14. Hana dynkims pactnpenenenust F(x) CB X. Haiiti BepositHocTh nonaianust CB X Ha oTpe3ok
[a, ﬂ] . OTBeT 3anucath ¢ IByMs 3HAKaMU IOCJIE 3aIsATOH 03 OKpPYTIIeHHS.
3
0 npa x <—,
PRS2
3 3 r
F(x)=qcosx mpu —<X<2rx, a=—, f=—.
(x) pu = > P
1 mpu X > 27;
15. JHana ¢ynkuus pacupenenenus F(x) CB X. Haiitn marematnyeckoe oxxunanue M [X] . OtBer
3anmcarh ¢ JByMs 3HAKaMH TI0CIIe 3asToi 0e3 OKpYTIICHUSI.
0 npu x <0,
1/
F(X)=9—(x"+2x npu 0<xX<3,
09 =12( ) mp
1 mpu X > 3.
16.

Hana ¢ynkuus pacnpenenenus F(x) CB X. Haittu nucniepcuro D[X]. OtBer 3anucath ¢ qByms

3HAKaMU ITOCJIE 3ammsaToi 0e3 OKpYIJICHUS.




0 mpu x <—1,

F(x)= %(x+1) npu —1<x<4,

1 npu X > 4.
17. Hana ¢yunkims pacnpenenenus F(x) CB X. Haiitu BepositHocTs monananust CB X Ha oTpe3ok
[a, p ] . OTBer 3anmcaTh ¢ AByMsI 3HAKaMH TOCTIe 3amsTol 0e3 OKpYTIICHHS.
0 mpu x <0,
F(x)=4sinx  mpu Osxsz, azo,ﬁzf.
2 6
V/d
1 npu X >—;
P25
18. HMana ¢pyuxuus pacnpeneneaus F(x) CB X. Haiitn MmaTtematnueckoe oxxuaanne M [X] . OTBeT
3ammcaTh C IByMsI 3HAKaMH TIOCIIEe 3amsTol 0e3 OKpYTIICHUSI.
0 mpu x <0,
F00 (x3 +3x) 0 )
X) = opu 0<x<2,
14 P
1 npu X >2.
19. Hana yukuus pactupenenenus F(x) CB X. Haiitu marematnyeckoe oxxunanue M [X] . OtBer
3aMucath ¢ ABYMS 3HAKaMU TIOCIIE 3aIATOH 0e3 OKPYTIICHUS.
0 mpu  x <1,
(X' ~x)
F(x)= Y npu 1<x<2,
1 npu X > 2.
20. Iana dyuaxuus pacrpeneneans F(x) CB X. Haiitn Mmatematnueckoe oxxumpanne M [X] . OTBer
3ammcaTh C JByMsI 3HAKaMH TTOCIIe 3asTol 0e3 OKpYTIICHUSI.
0 mpu x <0,
(x* +x)
F(x)= 5 npu 0<X<2,
1 mpu X > 2.
21. Iana dyaxuus pacrpenencans F(x) CB X. Haiitn MmaTtematnueckoe oxxumanne M [X] . OTBet
3ammcaTh C IByMsI 3HAKaMH TTOCIIe 3asTol 0e3 OKpYTIICHUSI.
0 npu x <0,
1
F(x)={—=—(x*+3x) mpum 0<x<2,
00 =175 ) mp
1 mpu X > 2.
22. Iana dyukuus pactpenencans F(x) CB X. Haittn Mmatematnueckoe oxkumanne M [X] . OTBer
3amnucarb ¢ IByMs 3HAKaMHM IOCJIe 3aIsITOi 0e3 OKpyTIIeHuUsI.
0 mpu x <2,
1
F(x)=<=(x*-2x npu 2<X<3,
00 =13( ) mp
1 mpu X > 3.
23. Hana ¢yukuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI

3HaKaMH I10CTIe 3aIsITON 0e3 OKpyTIICHHSI.




0 mpu x <2,
F(x)= %X—l mpu 2<X<4,

1 npu X > 4.

24,

Hana ¢ynkius pacnpenenenus F(x) CB X. Haiitu mucnepcuto D[X].
0 pu x <0,

F(x)= %x npu 0<X<6,

1 npu X > 6.

25.

Hana ¢yukuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI
3HAKaMH TI0CJIE 3aIATOM 63 OKPYTIICHHSI.

0 mpu x <—1,
1 1
F(X)=9=x+= mopum —1<x<1,
()=95x+>  mp

1 mpu X >1.

3agaua 9

Banunk, M3roTOBIEHHBI aBTOMAaTOM, CUNTACTCS CTAaHIAPTHBIM, €CIIM OTKJIIOHEHHE €T0 AhameTpa
OT MPOEKTHOTO pa3Mepa He mpeBbimaeT 2 MM. CiydaiiHble OTKJIOHEHHUS! JHAMETPOB BAJTUKOB
MOJUUHSIOTCS HOPMAaJbHOMY 3aKOHY CO CpPEeJHHM KBaJpaTHYHBIM OTKIIOHEHHEM 1,6 MM H
MaTeMaTHYeCKUM OXXuaaHueM, paBHbIM 0. CKOJIBKO CTaHAAPTHBIX BANHUKOB (B %) M3rOTaBIMBACT
aromar? OTBeT 3amucarh C JIByMs 3HAaKaMH ITIOCIIE 3aIsITOM 0e3 OKPYTJICHHS, YYUTHIBAs, YTO
@(1,25)=0,3944 , @(1) =0,3413, @(2)=0,4772.

Ilpu ompeneneHnu pacCTOSHUS PaTUOIOKATOPOM CilydailHble OLIMOKM paclpenesstoTcs 1o
HOpPMaJIbHOMY 3aKoHY. KakoBa BEpOsITHOCTH TOrO, YTO OLIMOKA MPH ONPEAEICHUN PACCTOSHUS
He TpeBBICUT 20 M, €CJIM U3BECTHO, YTO CUCTEMATHYECKUX OIIMOOK PaJInoJIOKaTOp HE JIOMyCKaeT,
a gucrnepcusi omm6ok pasHa 1370 m? OTBer 3amucarh ¢ ABYMSI 3HAaKaMH IOCJIE 3alsiTol 0e3
okpyrienus, yanutbiBast, uto @(0,54) =0,2054 , @(1) =0,3413, &(3)=0,4986 .

Bce 3Hauenust paBHOMEPHO pacIipeielIeHHOM ciy4yaiiHO BeIMYMHbI X JIexkat Ha oTpeske [2; 8].
Haiiti BepoSATHOCTE TIOTIAITaHuUs CITy9JaitHONW BETUYHHBI X B MPOMEXYTOK (3; 5). OTBeT 3amucath
C TpeMsl 3HAKaMH TI0CJIe 3aIlsATOl 0e3 OKPYTIICHHUS.

CrnyuaitHast BennuuHa X MoAunHeHa 3akoHy [lyaccoHa ¢ MaTeMaTH4eCKUM OXKUAaHUEM, PABHBIM
3. Haiftu BeposITHOCTH TOTO, YTO ClTyyaiiHas BeIMurHa X MPUMET 3HAaYeHUE, MEHbIIIee, YeM €€
MaTeMaTHyeckoe oxxuaanue. OTBET 3anucarhb ¢ TpeMs 3HaKaMU I10cjIe 3ansITol 0e3 OKpyTieHus,
y4uTHIBast, 4to €=2,72

Llena nenenus mkanbl H3MepuTensHOro mpudopa pasHa 0,2. [Tokazanus npudopa OKpyTISIOTCS
1o Omwxaiimero aenenus. CunTasi, 9To OLIMOKM U3MEPEHHsl pacipeaeseHbl PaBHOMEPHO, HAUTH
BEPOSITHOCTh TOT'O, YTO MpU oTcueTe OyneT caenana omubka, menpmas 0,04. OTBeT 3amucath C
OJIHMM 3HAKOM [10CJI€ 3aI5ITOM 63 OKpyIJIeHusl.

IToTok 3asBOK, IMOCTyHAIOIIMX Ha Tele(OHHYIO CTaHIMIO, MOAYMHEH 3akoHy Ilyaccona.
Marematuueckoe oKuJaHue Ynciia BbI30BOB 3a 1 4 paBHo 30. HaliTu BeposITHOCTB TOTO, UTO 32
1 MHH TIOCTYIIUT HE MEHEE ABYX BBI30BOB. OTBET 3amucaTh ¢ ABYMs 3HAKaMU TIOCIIE 3aIlAToi 0e3
OKPYTJIEHHS, YUUTBIBasI, 4T0 €=2,72

B rnoTepee pasbIrpbIBaroTCs MOTOLMKI, BEJOCHNEN M OJHM 4Yackl. HailiTm maremarndeckoe
OKM/IaHUE BBIMTPBIIIA JUIS JIMIA, UMEIOLIEro Tpu Omiera, eciu olliee KOJIMYeCTBO OMIIETOB
pasHo 100. OTBeT 3anucath C IByMsI 3HAKAMH TIOCJIE 3aIsITON 6€3 OKPYTIICHUSI.

C‘H/ITaeTCH, YTO U3ACIIUE BBICHICTO KA4€CTBa, €CJIM OTKIIOHCHHUE €T0 pasMEPOB OT HOMHUHAJIbHBIX
HE MPEBOCXOIUT 110 a0COJIIOTHOM BEJIMYHMHE 3,6 MM. CJ'Iy‘lafIHBIC OTKJIOHCHUS pa3Mepa U3aciimga
OT HOMHUHAJIBHOTO IIOJYUHAIOTCA HOpPMaJlbHOMY 3aKOHY CO CpE€AHUM KBaJApaTUYHBIM
OTKJIOHCHUEM, pPaBHBIM 3 MMm. CucremaTH4eckKue OTKJIOHEHMS OTCYTCTBYIOT. OHpe,ZIeJII/ITI)




CpeiHee YHUCIo HM3/enuil Bbicmiero kadectBa cpeau 100 wmsrorosneHnbix. @(1,2) =0,3849,
@(1,1)=0,3643, ©(1)=0,3413.

Pa3Mephl MaMETPOB JeTaNeil BHITYCKAEMBIX 1IEXOM — CITydaiiHas BEMUMHA, PacIpe/ieieHHas
no HopmanbHoMy 3akony; M[X] =5 cm, D[X] = 0,81 cm? Haiitn BEpOSTHOCTH TOrO, YTO

JMaMeTp HayraJ B3ATo# aetand — ot 4 10 7 cM. OTBET 3amucath ¢ TpeMs 3HaKaMH MOCIIE 3aIsITON
0e3 okpyrienus, yuuthiBas, uto @(1)=0,3413, @(1,11)=0,3665, @(1,15)=0,3749,

@(2,22) =0,4868 .

10.

CrnyuvaiiHas BennuMHA X MOTYMHEHA HOPMAJbHOMY 3aKOHY C MaTeMaTHYECKHM OXHJaHHEM,
paBabIM 0. BeposTHOCTh ONaiaHmst 3TON CITy4ailHOW BeMW4IHHbI B MHTEpBat (—1; 1) pasHa 0,5.
Haiitu cpennee kBampatuuHoe oTkIIoOHeHHe. OTBET 3amucaTh ¢ ABYMsI 3HAKAMH ITOCIIE 3aMsTOH
0e3 okpyriaenus, yuntbiBas, uto @(0,675)=0,25 .

11.

ABTOOYCHI HEKOTOPOTO MapIIpyTa UAYT CTPOTO MO pacnucanuio. HTepBan NBIKEHAS — 5 MUH.
HaiiTi BepoATHOCTH TOrO, YTO TACCAXHUP, TMOAOMICAIINA K OCTaHOBKE, OyIeT OXHIaTh
ouepenHoi aBToOyc MeHee 3 MuH. OTBET 3ammcaTh C OJHHMM 3HAKOM IIOCIC 3amsToi 0e3
OKPYTJICHMS.

12.

Pebpo kyba x uzmepeno npubmmkenno: 1< x <2 . PaccmatpuBas peOpo KyOa Kak CIy4ailHyro
BEJIMUMHY X, paclpeiefieHHyl0 paBHOMEpHO B uHTepBane (1; 2), HallTH MaTreMaTH4ecKoe
oxxuganne oobema Kkyoa. OTBET 3ammcaTh C IByMsI 3HAKAMHU TTOCIIE 3aMsITON 0€3 OKpPYTIICHUSI.

13.

CrnyuaitHasi BenmM4MHA TOQYMHEHa 3aKkoHY llyaccoHa ¢ MaTeMaTHYecKMM OXHIaHHeM a = 3.
HaiiTu BEpoSITHOCTB TOT0, YTO JJAHHAS ClydailHas BEIMYMHA TPUMET MOJIOKUTEITbHOE 3HAUCHHUE.

OTBeT 3anucarh ¢ ByMs 3HAKAMU TI0CJIE 3aMATON O€3 OKPYTJIEHUs, YIUThIBasl, uTo €= 2,72 ,

14.

[Tpu pabore DBM Bpemsi OT BpeMeHH BO3HHUKAIOT COOM, KOTOPBIE O JYMHEHBI 3aKoHY [lyaccoHa.
Cpennee uncio c6oeB 3a CyTKU paBHO 1,5. HaiiTh BEpOSITHOCTH TOTO, YTO B TEUCHUE CYTOK
npou3oiaeT XoTs Obl oauH cOoil. OTBeT 3ammcaTh ¢ TpeMsl 3HAKaMHU IOCie 3amsiTod 0e3
OKPYTJIEHHS, YUUTBIBAsL, 4TO €=2,12

15.

W3 mynkra C BeneTcs cTpens6a u3 opynus Baois npsmoii CK. [Ipennonaraercs, 4To JaqbsHOCTb
MoJIETa pacOpefesieHa HOPMajdbHO € MaTemaTuueckuMm oxuganuem 1000 M u cpenHuM
KBaJpaTHUYHBIM OTKIOHEHUEM 5 M. Onpenenuts (B %), CKOJIBKO CHapsAA0B YHAAET C IEPEICTOM
ot 5 10 70 M. OTBeT 3amucaTh ¢ OJHUM 3HAKOM IOCIIE 3arsATON 0€3 OKPYTJICHUS, yUYUTHIBAS, YTO
D(14)=0,5; @(21)=0,3413, ©(2)=0,4772, @(3) =0,4986 .

16.

CnyuaiiHas BenuuuHa X pacOpelerneHa HOpMaldbHO C MaTeMaThdyeckuM oxuaanuem 40 u
mucnepcueit 100. BeraucnuTh BEpOATHOCTH MTOMAIaHus CITyqdaiiHOM BenmnuuHbI X B nHTEpBal (30;
80). OtBer 3ammcarth C TpeMms 3HAKaMH IOCJIE 3amsATOM 0e3 OKpYIJIEeHHUs, yYHUTHIBasg, UTO
D(4)=0,4999, @(1)=0,3413, @(1,25)=0,3944 , @(1,5)=0,4332.

17.

TpamBau JaHHOTO MapIIpyTa UAYT C MHTEpBAJIOM B 5 MUH. [laccakxup moaxoIuT K TpaMBaiHOM
OCTaHOBKE B HEKOTOPHI MOMEHT BpeMeHH. KakoBa BEpOSTHOCTH TMOSIBJIECHHS MaccaKupa He
paHee ueMm depe3 1 MHH 1ociie yxo/ia MpeIbIIyIero TpaMmBasi, HO He M03/IHee, YeM 3a 2 MUH JI0
oTXoAa cieayromero TtpamBas? OTBeT 3amucaTb C OJHUM 3HAaKOM IIOCJE 3amsIToi 0e3
OKPYTJICHHSL.

18.

MuHyTHasE CTpejIka 4YacoB IIEPEMEIIAETCsl CKAYKOM B KOHIE Kaxaoil MuHyThl. Haiitu
BEPOATHOCTh TOTO, YTO B JJAHHOE€ MTHOBEHHE Yachl NMMOKAXYT BPEMs, KOTOPOE OTIMYAETCS OT
UCTHHHOTO He Oosee ueM Ha 20 c. OTBeT 3ammcaTbh ¢ TpeMs 3HAKaMHU IOCIE 3amsiTod 0Oe3
OKPYTIICHHUSL.

19.

CrnyuyaitHast BenmmurHa X WMEET HOPMajbHOE paclpeiielieHHe C HYJIEBBIM MaTeMaTHYeCKUM
OXXHMJaHWEM M Jucnepcueil, paBHoW 1. BbMucINTE BEPOSTHOCTH MONAAAHUA CIy4alHOMN

Benmunbl B uatepan (—0,5-0,1). Oter 3ammcath ¢ TpeMsi 3HaKaMH IOCHE 3aIATOl Ge3
OKpPYTJICHHUS, YYUTHIBas, YTO @(0,1) =0,0398, @(0,5)=0,1915, @(1)=0,3413,
@(1,5) =0,4332 .

20.

CrnyuaitHast BenmnurHa X UMEET HOPMAJIbHOE PACHpPENENICHUE C MATEMaTHUYECKUM OKUIAHHEM,
paBHBIM 1, W nucnepcueil, paBHOM 4. BBIUMCINTE BEPOATHOCTH IMOMAAAHUS CIy4YallHON

BEJIMYUHBI B HHTEPBAI (—oo;—Z). OtBeT 3amucaTh ¢ TpeMs 3HAKaMW IIOCIE 3aIsAToi 0Oe3
okpyrienus, yuutbiBas, uro @(1,5)=0,4332, &(1,25)=0,3944 , ©(0)=0.




21.

[MpousBonsaT B3BemmBaHHe BemiecTBa. CiydaifHas ommMOKa B3BEIIMBAHUS paclpeiesicHa
HOPMAaJIBHO C MaTeMaTHYeCKUM OXUIaHueM 20 KT M CpeJHMM KBAJIpaTHYHBIM OTKJIOHEHHEM 2
Kr. HaiiTu BeposITHOCTB TOTO, 4TO BEC BEIIECTBA OTIMYACTCS OT MATEMaTHYECKOTO OKUIAHUS HE
6onee yem Ha 100 r. OTBeT 3amucarh ¢ TpeMsl 3HaKaMH IIOCIE 3alsATOH Oe3 OKpYyIJeHus,
yuautbiBast, uro @(0,05) =0,0199, &(1)=0,3413, &(0)=0.

22.

CrnyuaiiHasi BenmuurHa X — OTKJIOHEHHE pa3Mepa JICTall OT CTaHIapTa — UMEET HOpMaJbHOE
pacrpesiesicHUe BEpOSTHOCTEH CO CPEIHHMM KBaJpaTUYEeCKHM OTKJIOHEHWEM, paBHbIM 0,2, U
MaTeMaTHYeCKUM OXKujaHueM, paBHbIM (. HailimuTe BepOSTHOCTh M3TOTOBJICHHUS JICTAJIH,
oTBeHaroie TpeOOBaHMSIM CTaHAapTa, ecid 3amaH fgomyck + 0,5. OTBeT 3ammcarh ¢ Tpems
3HaKaMH TOCJIE 3alAToi 0e3 OKpyriieHus, yuuThiBas, 4ro @(2,5)=0,4938, &(1)=0,3413,

@(0)=0.

23.

Uena nmemenns mkansl ammepmerpa paBHa 0,1 A. Ilokazanust okpyrisior mo Onvxaifmero
neneHus. HaiiTu BeposSTHOCTB TOTO, UTO MPH OTCUeTe OyIeT caenaHa ommnoKa, MpeBbIIaromast
0,04 A. OtBer 3anmcaTh C OAHUM 3HAKOM IOCJIE 3amaTol 6€3 OKpYyTIeHUsL.

24.

Haiitu quctiepcuro ciry4aiiHOM BEMHYUHBI X, pacTipeie]IeHHON paBHOMEPHO B mHTEepBae (2; 10).
OTBeT 3anmcath C TpeMs 3HAKaMH TTOCIIe 3amsITol 0e3 OKpPYTIICHUSI.

25.

YcTaHOBIIEHO, YTO BpEMsI PEMOHTA TEIEBU30POB €CTh ClydaliHas BeJW4YuHa X, pacipeneiacHHas
M0 TOKa3aTeNbHOMY (3KCIOHEHIMAIbHOMY) 3aKoHy. OmnpenenuTs BEeposiTHOCTh TOTO, YTO Ha
PEMOHT TeneBu3opa morpedyercs He MmeHee 20 THEH, eciu cpenHee BpeMsi pEMOHTa COCTABIISIET
15 mueit. OTBeT 3amucaTh ¢ TpeMs 3HAKAMH IIOCIE 3aIsITON 0e3 OKPYTJIEHUS, YIUTHIBAs, YTO
e=2,72.

3amaua 10

Jan 3akoH pacmpeaesicHUs] AMCKPETHOW ciydailHOW BenmnumHbl X. Haiftu: a)3Hauenue p; 0)

maremaruueckoe oxxunanne M[X]; B) aucnepcuto D[X]. B orBer 3anmucars cymmy M[X] + D[X], mpuuem
KaKJI0€ M3 STHX YHCENT MMEET J[Ba 3HAKa MOCIIE 3aIATOM 0€3 OKPYIJIeHHS.
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3agaua 11

3amaHa TUIOTHOCTH pAacIIpellelieHrss HEKOTOpoW ciydaiiHoi BenmuuHbl X. Haiitm mapametp a,
MareMaTHyeckoe oxuaanue M [X] U BEPOSITHOCTh IONAJAHMS CIy4alWHON BEJIUMYMHBI HA HHTEpBAJI

(a, B). B oreer samucats cymmy M[X]+P(a<X<f) ¢ omHuM 3HaKoM mocie 3amsToil 6e3

OKPYTJIEHHUS.
1. 0, x<1l x>4,
f(X)=<2(x-1/3, 1<x<2, a=2, f=3.
a(x-4), 2<x<4,
2. 0, Xx<0, x>3,
f(x)= 2—; 0<x<], a=1 p=3.
a(3-x), 1l<x<3,
3. 0, Xx<-=1 Xx>3,
f(X)=<(x+1)/6, -1<x<2, a=0, f=2.
a(3-x), 2<X<3,




4. 0 X<2, X>5,
f(x)= % 2<X<3, a=3, f=4.
ab-x)/2, 3<x<5
5. 0, x<1, Xx>4,
f(x) =1 (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) = : 1ex<3, a=2, f=3.
a(x—4), 3<x<4,
7. 0, X<—=2, X>2,
F(x) = % _2<x<0, a=-1 B=0.
a(2-x)/2, 0<x<2,
8. 0, X<=2, X>1,
f(x)=<(x+2)/3, -2<x<0, a=-1 f=0.
a(l—x)/2, 0<x<l,
9. 0, X<3, x>7,
f(x)= % 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<l], a=1/2, f=1
a, 1<x<3
12. o, x<-1, x>3,
a=0, g=1
a(x -2x-3), -—l<x<3
13. X<3, x>7,
f(x)= 2(x 3)/7, 3<x<4, a=712, =4
4<x<7,
14. 00 = 0, x<1, x> 4, 2 g3
X a=2, f=3.
a(x* -5x+4), 1l<x<4,
15. 0, X<—=2, X>2,
f(X)=9(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.
asin(zx), 1<x<2,




17. 0, Xx<0, X>2,
f(x)=<(6x-3x*)/7, 0<x<], a=1/2, f=1.
a, 1<x<2,
a ()= { X<OX=L Lo, g2
acos(zx/2), 0<x<1,
19. 0, x<-1 x>4,
f(xX)=<(x+1) /12, —-1<x<3, a=2, f=3.
a, 3<Xx<4,
20. 0, X<=2, X>2,
f(x)=<1/3, —-2<x<0, a=1/2, p=1.
a(x*-2x), 0<x<2,
21. 0, x<1, x>4,
f(X)=<2(x-1/5  1<x<2, a=312, p=2.
a, 2<x<4,
22. {0, X<-3, x>0,
a=-2, f=-1
a(x* +3x), -3<x<0,
23. X<2, X>5,
f(x)—{Z(x 2)/5  2<x<3 a=5/2, p=3.
3<x<b,
24, {O, X<-1, x>1,
x)= a=0, g=1/2.
acos(zx/2), —-l<x<],
25. x<0, x>3/2,
f(x)= 2(x x?)/5 ~0<x<1/2, a=0, p=1/4.
1/2<x<3/2,
26. {0, x<1, x>2,
a=1 p=5/3.
asin(zx/2), 1<x<2,
21. 0, x<0, x>5/4,
f(x)=42x*, 0<x<l, a=0, f=1/2.
a, 1<x<5/4,
28. 0, x<0, x>3,
f(x)=1<1/2, 0<x<], a=1 pg=2.
a(3-x)/2, l<x<3,
29. 0, x<0, x>7/4,
f(x)=1x%, 0<x<1, a=1/2, p=1.
a, l<x<7/4,
30. 0, x<1, x>4,
f(x)=<1/2, l<x<?2, a=2, f=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<-=1 Xx>2,
F(x) = % _1<x<0,  @=0, B=1
a(x—2)/3, 0<x<2,
33. 1
0, X<—=2, X>—,
2
4x
f(x)= —?, —2<x<-], a=-1 g=0.
1
a(2x-1), —l<x<=,
34. 0, X<2, X>6,
f(x)= ; 2<X<b a=3, p[=4.
a(6—x)/3, 5<x<6,
35. 0, 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<1, a=1 B=2.
a, 1<x<3,
37. 00 0, x<0, x>4, L pe2
X) = =1 =/.
a(x*—4x), 0<x<4,
38. 0, x<0, X>4,
X2
f(x)= T 0<x<3, a=1 p=3/2.
a, 3<x<4,
39. 1
0, X<=2, X>-—,
2
4 1
f(X)=<— —2<x<-1 a=0, f==.
(x) 7 A=
1
a(2x-1), —1<x<5,
40. 0, X<2, X>6,
f(x)=3(x-2)/6, 2<x<4, a=2, p=3.
a, 4<Xx<6,
3agaua 12
1. | Cpennee 3nauenue MmHBI paBHO 60 cM, a mucnepcus paBHa 0,1. ITonb3ysck HEpaBEeHCTBOM

I‘IC6I)IIIICB21, OLICHUTH BepOSITHOCTB TOT'O, UTO HpI/IFOTOBJ'IeHHaSI JCTAJIb OKAXXETCA 110 BCCI71 JJINHE
He MeHee 59,5 cm u He Oosiee 60,5 cM.

CyrouHast TOTPeOHOCTh DSJEKTPOSHEPIMH B HACEIEHHOM MYHKTE SBISETCA CIy4ailHOH
BEJIMYMHOM, MaTeMaTnieckoe oxkuaanue kotopoit pasuo 4000 kBt1/4, a nucnepcus pasaa 3500.




OneHuTh BEPOATHOCTH TOrO, YTO B ONIDKaWIIMe CYTKH PacXoJl DJIEKTPOIHEPTHH B STOM
HaceJleHHOM myHKTe 0yaeT oT 3500 mo 4500 kB1/4.

BepositHOCTh TIONTydeHUs ¢ KOHBelepa u3aenuii nepBoro copra pasHa 0,8. [IpunsiTa maptus B
1000 u3aenuii. [onb3ysick HepaBeHCTBOM UeObIIIeBa, OIEHUTh BEPOSATHOCTD TOTO, YTO U3JICIIUN
IIepBOTO copTa okaxketcst oT 750 mo 850 BKIFOUMTEIBHO.

BepositTHOCTS TOsIBIIEHUS COOBITHS A B KOXKIOM UCTIBITAaHNH paBHa 1/3. Mcmionb3ys HepaBEHCTBO
UeOkbImeBa, OIEHUTh BEPOATHOCTH TOTO, YTO YUCIIO X TMOSBICHUN COOBITHUS A 3aKIIOYCHO B
npenenax ot 40 mo 80, eciiu Oyaer nposeneHo 180 HE3aBUCHMBIX UCTIBITAHUM.

Crpenok crpemser o MumeHu 200 pa3, mMpudeM BEpPOSTHOCTH TOMANAHWS B MHIICHD IIPH
Kak70M BeIcTpesie paBHa 3/4. C momoripio HepaBeHcTBa UeOblieBa OLECHUTh BEPOSTHOCTE TOTO,
YTO CTpeNnoK nomajaet B MuiieHb oT 130 go 170 pas.

VYcerpotictBo coctouT u3 20 He3aBUCHMMO pabOoTalOMIMX 3JEMEHTOB. BeposiTHOCTh OTKaza
Kaxmoro aieMmenTta 3a Bpems T para 0,05. C momMormpio HepaBeHcTBa YeObImeBa OIEHUTH
BEPOSITHOCTB TOTO, UTO a0COTFOTHAS BETMUMHA PA3HOCTH MEXKTy YHCIIOM OTKa3aBIIHX 3JICMEHTOB
Y CPEJTHUM YHUCJIOM (MaTEeMaTHYCCKUM OXKUJJAHHEM) OTKa30B 3a BpeMsl T OKa)KeTCsl MEHBbIIIE 2.

B ocBetutensHyto ceTh nmapamiensHo BkItodeHo 30 namn. BepositHocTs Toro, uto 3a Bpems T
mammna Oyner Bkmodyena, paBHa 0,7. Ilome3ysice HepaBeHcTBOM UeObIieBa, OIICHUTH
BEPOATHOCTH TOI'O, YTO a0CoIIIOTHAS BEIUYHUHA Pa3HOCTU MECKAY YUCIIOM BKJIIOYCHHBIX JIaMII U
CpCAHNM YN CJIOM (MaTeMaTI/I‘ICCKI/IM O)KI/I)IaHI/ICM) BKJIIOYCHHBIX JIaMII 3a BpEeMA T menbre 3.

CyTouHBI1 pacxo BOAbl B HACEJICHHOM ITyHKTE SIBISIETCS CIy4YallHOM BEIMYMHOMN, CpeaHee
KBaJpaTU4HOE OTKJIOHeHUE KOoTopoi paBHO 9000 s. OLEHUTHh BEPOATHOCTH TOTO, YTO PACXON
BOALI B 3TOM ITYHKTC B TCUCHHC JHA OTKJIIOHACTCA OT MATCMATHYCCKOI'o OXWAaHHUA 110
abcomoTHO# BenmunHe 6osiee yem Ha 15000 .

[nvHa W3roTaBIMBAaEcMbIX JETalei SIBISIETCS CIy4alHOM BEIWYHHOW, CpEIHEE 3HAYCHUE
kotopoi paBHO 40 mm. CpegHee KBaApaTUYHOE OTKIOHEHHE 3TOM BelIM4YUHBI paBHO 0,1 MM.
O1eHUTh BEPOSITHOCTD TOTO, YTO OTKJIOHEHHME NJIUHBI U3TOTOBJICHHON JETANM OT €€ CPEIHEro
3HAYEHWsI 110 a0COOTHOW BenmduHe He mpeB3oiaeT 0,2 M.

10.

U3zBectHO, uTO 65 % BCEW MPOAYKUWH, MPOM3BOAMMOI 3aBOAOM, BhIcHIEro copra. OLEHHUTh
BEPOSITHOCTH TOTO, YTO YHCIO M3Aenuil Beicuiero copra cpenu 10000 M3roToBIEHHBIX OyAeT
OTJINYATHECSA OT MATEMATHYECKOT0 OXKUIAHUS 3TOro yncia He 6onee yeM Ha 100 mmT.

11.

B ocBetuTensHy0 ceth napamienbHo BKIroYeHo 40 nami. BeposatHocThs TOro, uro 3a Bpemsa T
mamna Oyner Bkimodyena, paBHa 0,9. Ilome3ysch HepaBeHCTBOM YeObIieBa, OILEHUTH
BEPOSTHOCTH TOTO, YTO a0COFOTHAS BEJIMYMHA PA3HOCTH MEK/Y YMCIIOM BKIIFOUEHHBIX JIAMIT H
CpPEeHUM YHCIIOM (MaTeMaTHUECKUM OKHMAHHWEM) BKJIFOUCHHBIX JIAMIT 3a BpeMs T OoKaxeTcs He
MEHBIIE 2.

12.

JInMHA M3rOTaBIMBAEMBIX M3JICIHMH TPEICTABISET CIyYailHYyI0 BEJIMYHHY, CPEHEe 3Ha4eHHE
(MaremaTudeckoe oxunanue) kotopo pasao 90 cm. Jlucnepcus 3toit Benuunnsl pasaa 0,0096.
Hcronb3yst HepaBeHCTBO UYeObIeBa, OLEHHTh BEPOSTHOCTH TOTO, YTO OTKIOHEHHWE JJTHHBI
M3TOTOBJICHHOTO M3/IENUS OT €€ CPEJHEro 3HaYeHUs 10 aOCOMIOTHOM BEMYMHE HE NMPEeB30HIET
0,4.

13.

Jiist mpaBUIIBHOM OpraHu3aliu cOOpKH y3lia HEOOXOIUMO OIEHHTh BEPOSTHOCTH C KOTOPOU
pa3Mepsl AeTajiell OTKIOHSIOTCS OT CepelnHbI IO JOIMycKa He 6ojee yeM Ha 2 MM. M3BecTHo,
YTO CepeauHa TOoJds JOMyCKa COBIAaJaeT C MaTeMaTH4YeCKHMM OXHJAHHUEM pa3MepoB
o0palaTbIBaeMbIX JIeTallel, a CpeiHee KBaIpaTHYHOE OTKIOHEHHE paBHO 0,3 MM.

14.

BepositHOCTh Hanmmums 3a3yOpHH Ha METAJUITMYECKUX OpYyCKax, M3TOTOBIIEHHBIX AJISI OOTOYKH,
pasHo 0,25. OueHHUTh BEPOSTHOCTH TOTO, uTO B nmapTuu u3 1000 OpycKoB OTKIOHEHHE YHCIIa
MpUroAHBIX OpyckoB ot 750 He npeBbimaet 5 %.

15.

JnuHa wW3roTaBIMBaEMbIX W3JETUN SABISIETCS CIy4YalHOW BEJIMYMHOM, Cpe/lHee 3HaYeHue
KoTopoil paBHO 90 cm. [Iucnepcus 3toil BenmuuuHbl paBHa 0,0225. Mcnone3ys HEpaBEHCTBO
YeOnlmieBa, OLIEHUTh BEPOSITHOCTh TOTO, YTO JUTMHA U3/IETUS BEIPA3UTCS YHUCIIOM, 3aKJIFOUYEHHBIM
Mexay 89,7 m 90,3 cm.

16.

BeposITHOCTh  TIOJIOKUTENHLHOTO HKCXOJla OTHENbHOro wucnbiTanuss paBHa 0,7. OneHHTh
BEPOSITHOCTH TOTO, 4TO Npu 100 HE3aBUCHMBIX MMOBTOPHBIX UCTBITAHUIX OTKJIOHEHHE YaCTOTHI
MOJIOKHUTEIBHBIX UCXOJ0B OT BEPOSTHOCTH MPH OTAEIBHOM HCHBITAHUU MO CBOEH a0COMIOTHON
BennunHe Oyaer menbie 0,05.

17.

O11eHUTB BEPOSTHOCTH TOTO, 4TO B maptuu u3 4000 geTaneit OTKIIOHEHHMH YaCTOTHI OpaKOBaHHBIX




neraneid ot BepositHocTH 0,04 ObITH OpakoBaHHOH AeTanbio npeBbicuT 0,02.

18.

BeposiITHOCTh TMOSIBJICHHS HEKOTOPOrO COOBITHS B KaKAOM HCHbITaHuM u3 cepur 8000
HE3aBHCHUMBIX WCHBITaHUK paBHa 1/2. Hcnons3ys ©HepaBeHCTBO YeOwImieBa, OIEHUTH
BEPOSTHOCTB TOTO, YTO YACTOTA ITOTO COOBITUS OTKIOHUTCS OT €r0 BEPOSTHOCTH IO a0COIFOTHOM
BenuyuHe He 6omnee yeM Ha 0,01.

19.

BepostHOCTh MOsiBNIeHNsT COOBITHS A B KakmoM u3 2000 He3aBHCHMBIX HCTIBITaHUH paBHa 0,4.
HaliTi BEpOSITHOCTH TOTO, YTO YAaCTOTa MOSBJICHUS AITOTO COOBITUS OTKJIOHSETCS OT €ro
BeposTHOCTH He Oosee ueM Ha £ 0,02,

20.

Hcnonb3ys HepaBeHCTBO UeObIieBa, OICHUTh BEPOSITHOCTh TOTO, YTO YACTOTA MOSBICHUS Tepba
pu 100 GpocaHUSIX MOHETHI OTKJIOHHTCSI OT €0 BEpOsSTHOCTH He Oojee yeM Ha 0, 1.

21.

Umncno TeneBU30pPOB € IUIOCKMM 3KPaHOM COCTaBISieT B cpenHeM 35 % ux oOIIero BHIMYyCKa.
[Tonw3ysce HepaBeHcTBOM YeObllieBa, OLEHUTH BEPOSITHOCTH TOro, 4yTo B maptuu u3 500
TEJIEBU30POB JOJISI TEJIEBU30POB C IJIOCKUM 3KPAaHOM OTKJIOHSETCS OT CpeHeill He Oojee 4eM Ha
0,05.

22.

[Ipu KOHTPOJILHOM MPOBEPKE M3TOTABIUBAEMBIX MPUOOPOB OBLJIO YCTAHOBJICHO, YTO B CPEAHEM
10 . u3 100 oka3wiBaeTCs C TeMU WM WHBIMU JedekraMu. OLEHUTh BEPOSATHOCTh TOTO, YTO
nonst mpubopoB ¢ nedexramu cpean 300 M3TOTOBIEHHBIX OyIeT MO abCONIOTHOW BETUYHHE
OTJIMYATHECS OT MATEMATHUECKOTO OKHAAHMS 3TOH moau He 6onee uem Ha 0,05.

23.

ABTOMaTH4ecKas JUHUS BBITyCKaeT ¢ BeposTHOCTHIO 0,8 neTanb Bhiciiero kadectna. [lonp3ysich
HepaBeHCTBOM YeOFbIlIeBa, OIIEHUTh BEPOATHOCTH TOTO, uTO B mapTum u3 1000 merameir moms
TTOBBIIIIEHHBIX TI0 KAYECTBY OTKIIOHSIETCS OT cpefHer He Oonee yeM Ha 0,04.

24,

IMo mannpiM OTK Opak mpu Bbimycke aetaneil coctasiser 2 %. [loab3ysich HepaBEeHCTBOM
UYeOhbImeBa, OIEHUTh BEPOSITHOCTh TOTO, UTO MPH IpocMoTpe naptuu u3 4000 meraneit OyneT
YCTaHOBJIEHO OTKIIOHEHHUE OT cpefHeit nonm Opaka meHee 0,007.

25.

Jus ompeneneHus KadecTBa MPOW3BOJWUMON 3aBOJOM MpoAykmmu orobOpano Hayran 2000
m3nenuit. Cpenu Hux okaszanock 100 ¢ nmedekramu. YactoTa HM3roTOBICHHS OpaKOBaHHBIX
W3 MpHUHATA 3a MPHOIM)KEHHOE 3HAUCHHWE BEPOSTHOCTH M3TOTOBICHHS OpaKOBaHHOTO
n3genusi. OnpeaenuTh, ¢ KaKoi BEpOATHOCTHIO MOKHO T'apaHTUPOBATh, YTO AOMYILIEHHAS MPU
9TOM a0COIOTHAS MTOTPEHIHOCTh He OyzeT npesbimath 0,02.

26.

CKOJIBKO CIIeAyeT MPOBEPUTH JCTaleH, 4TOOBI C BEPOATHOCTHIO, He MeHbIeh 0,9, MOXKHO ObLIO
YTBEPkKAATh, 9TO a0COFOTHAS BEIMYNHA OTKIIOHEHHS 9aCTOTa TOIHBIX JIeTael OT BEPOSITHOCTH
JeTanu ObITh TOHOH, paBHoii 0,85, He npessicuT 0,017

217.

BeposiTHOCTh TONMajaHus B MUIIEHb NpH oaHOM BbicTpeie paBHa (,3. CKOIBKO HYKHO
MIPOM3BECTU BBICTPENIOB, YTOOBI ¢ BepOSATHOCTHIO (0,96 OTKIOHEHWE YaCTOTHI IMOMAaJaHus B
MUIIIEHb OT BepOATHOCTH He npesbimano £ 0,027

28.

Onpenenuts HEOOXOJMMOE YHUCIIO OMBITOB, KOTOPhIE HYXXHO INPOBECTH, YTOOBI OTKIOHEHHE
YaCTOTHI ITOSABJICHUA CO6BITI/IH A oT BepOHTHOCTI/I €ro nosABJICHUA B OTACIIBHOM OIIBITC, paBHOfI
0,7, He npeB3onuI0 10 abcomoTHOU BenuuuHe 0,04 ¢ BepostHOCTHIO (0,95,

29.

BeposTHOCTE M3roTOBNEHUS] HECTaHIApTHOW pamuonamnsl paBHa 0,06. Kakoe HamMeHbliee
YHCIIO PAUOIIAMII CIIEAYET 0TOOPaTh, 4TOOBI C BEPOSTHOCTHIO 0,8 MOKHO OBLIO yTBEPHKIATh, UTO
JIOJIl  HECTaHJAPTHBIX pPaguojaMil  OyJeT OTJIUYaThCS OT BEPOSITHOCTH U3TOTOBJICHHS
HECTaHJIAPTHOH J1aMIIbl 10 aOCOIIOTHOM BennarHe He Oonee yem Ha 0,017

30.

BepositHOCTh TipHieMa HekoToporo currana pasaa 0,8. Vcmons3ys HepaBeHcTBO YeObiiiesa,
OIPECIUTh, KAKOBO JIOJHDKHO OBITh OOIIIEE YUCIIO MPUHATHIX CUTHAIOB, YTOOBI 4acTOTa MpHeMa
9TOTO CHTHANA OTJIMYaNach OT BEPOSTHOCTH €ro mpruema He Oonee wem Ha &= 0,02 ¢
HagexHocTteo ¥ = 0,95.

31.

[TpoBomutcs 400 HE3aBUCUMBIX HUCIBITAHUNA. B KaKIIOM HCTIBITAHUN COOBITHE A TIOSBISETCS C
BeposiTHOcThiO (,36. Kakoe MakcMMaibHO BO3MOKHOE OTKIIOHEHUE YAaCTOTHI IMOSIBICHUS
co0bITHsI 4 0T 0,36 MOXKHO 0KHAATH C BEpOsITHOCTHIO 0,967

32.

CpenmHee KBaapaTUIHOE OTKIOHEHWE ciaydaiiHoW Benwmumabl X paBHO 0,03. Hcmoms3ys

HepaBeHCTBO YeObIlIeBa, OLIEHUTh BEPOSTHOCTh TOTO, YTO |X -M[X ]| <0,5.

33.

JaHo P(|X -M[Xx ]| < g) >0,6 u D[X]= 0,064. Vcnonb3ys HepaBeHCTBO YeObIlIeBa, OLEHUTh

£ CHHBY.




34,

Jlano P(|X -M[Xx ]| > g) <0,9 u D[X]= 0,081. Ucnonb3ys HepaBeHCTBO UeObleBa OIEHUTH

£ CHU3Y.

35.

3aKoH pacrpeneiacHus JUCKPETHOW CITydaiiHOW BEIMYMHBI 3a]1aH Ta0JIuIeh

X 1 2 3 4 5
P 0,38 0,26 0,2 0,14 0,02

OueHNTB ¢ OMOLIBIO HepaBeHCTBa YeObIIIeBa BEPOSTHOCT TOTO, 4TO |X -M[Xx ]| <2,

36.

JuckpeTHas ciny4aiiHas BENMUYMHA 33/1aHa 3aKOHOM PACIPECICHUS
X 0,1 0,3 0,5
P 0,3 0,2 0,5

OLEHUTD C TIOMONIBIO HepaBeHCTBa YeObInIeBa BEPOITHOCTh TOIO, YTO |X -M[X ]| <0,2.

37.

3aKkoH pacrpene’aeHus JUCKPETHOW CITydaifHOW BETMYWHBI 3a]]aH TaOInIei
X 1 2 3 4 5
P 0,1 0,19 0,35 0,24 0,12

OLEHUTH ¢ TIOMOIILIO HEpaBeHCTBA YeOblleBa BEPOATHOCTH TOTO, YTO |X -M [X ]| <1,

38.

JuckpeTHas ciydaiiHas BENMUYMHA 33/1aHA 3aKOHOM PACIPECIICHUS
X 0,3 0,6 0,8
P 0,35 0,4 0,25

Hcnonb3ys HepaBeHCTBO YeOblIIeBa, OLIEHUTH BEPOSITHOCTH TOTO, YTO |X -M[X ]| <15.

39.

3aKoH pacrpene’aeHus JUCKPETHOW CITydaifHOW BEITMYWHBI 3a]]aH TaOIuIei

X 1 2 3 4

P 0,1 0,24 0,36 0,3

OrneHnuTh ¢ TOMOIIEI0 HepaBeHCTBa UeOkimmeBa BEpOsSTHOCTh TOTO, YTO |X -M [X ]| >1.

40.

JuckpeTHas ciydaiiHas BENMUYMHA 33/1aHA 3aKOHOM PACIPECIICHUS

X -1 0 2 4

P 0,2 0,4 0,3 01

Hcnonb3ys HepaBeHCTBO UeOrbIleBa, OLEHUTh BEPOSTHOCTD TOTO, YTO |X -M [X ]| >2.

3amaua 13

HOCTpOfITC MOJIMTOH CJICAYIOLICTO pACTIPpCACIICHUA:

Xill+a+b |3+a+b |5+a+b |7+a+b [9+a+b
ni|10+a+b|15+a+b|30+a+hb|33+a+b|12+a+b
3agaua 14

[MTocTpoiiTe rECTOrpaMMy CIIEAYIOIIETO PacpeIeICHuUs:

YacTuuHBIN HHTEPBAI
IUTAHOM h

CyMMa 4acTOT BapHaHT
YaCTUYHOI'0 MHTEpBaJa N




2+a+b —5+a+b 9+a+hb

5+a+b —8+a+b 10+a+b

8+a+b —11+a+b 25+a+b

l1+a+b—14+a+b 6+a+b
3agauya 15

Br16opoyHas COBOKYITHOCTh 3aJjaHa TaOJIHIIeH pacrpeaeTIeHus

Xi |4+a+b 7+a+b 10+a+b |15+a+b
ni|l10+a+b |15+a+b [20+a+b |5+a+b

Haiitu BBIOOpOYHBIE CPEHIOIO X, , AUCHEPCUI0 D,, cCpeaHee KBaJApaTUYECKOe OTKIOHEHHE o,
VICIIPABJIEHHYIO JUCIIEPCHIO S* M MCIPABJIECHHOE CPEHEE KBAPATUUECKOE OTKIOHEHHE S.

3amauva 16

. o b
[lyctp nucnepcusi HOpManbHO PACHpPEEIEHHOM CilydaiiHON BenuuMHbI X paBHA b ITo
a+

BbIOOpKe oObeMa n=25a+7b HalinieHa BbIOOpoYHast cpenHss X, =35a+14b. Haiitu
JIOBEPUTEIIBHBIM  MHTEPBANl U1 HEU3BECTHOIO MATEMAaTHYECKOrO0 OXHMIAHUA 4@, €cClu
JIOBEPUTENIbHAS BEPOSATHOCTD JOJKHA OBITH paBHa 0,95.

3agaua 17

BepOﬂTHOCTB TOro, 4TO Hayaady BI)I6paHHO€ M3 TCKCTAa XYOOXKCCTBCHHOI'O IMPOU3BCACHUA
CJIOBO SIBJIAETCSI UMEHEM IpuiiararesnbHbiM, paBHa 0,15. BeiOupaercss mpou3BOJIbHBIA OTPHIBOK
XyZI0)KECTBEHHOT0 IpousBeneHns u3 512(a+b) cnos. HaiiTi Takoe MOI0OKHUTEIbHOE YUCIO €,

yToOBI ¢ BeposTHOCTBhIO 0,99 abconroTHas BeIMYMHA OTKJIOHEHHS OTHOCHTEIBHOW YaCTOTHI
MOABJICHUA UMCHU MMPUIIAraTCIbHOro OT €€ BEPOATHOCTH HC IMPCBLICUTIA & .

3amauya 18

UrpanbHas KocTh MoAOpachIBaeTCs 100a+10(b+1) pa3. KakoBa BEpOATHOCTb TOTO, 4YTO

OTHOCHUTEINIbHAs YacTOTa MOSBICHHUS MSATH OYKOB HA BEPXHEW TpaHM KOCTU OTKIOHHUTCA OT
BEPOSTHOCTH TIOSIBIICHUS TOT'O COOBITHUS B OJTHOM UCITBITAHHUH 110 A0COTFOTHON BeTTMYHHE HE OoJiee
yem Ha 0,037
3agaua 19
[Ipu3nak X pacropeneneH B TeHEPAaTbHOM COBOKYIMHOCTH HOPMaldbHO C H3BECTHBIM
2(a+b) . .
o= m Haiiti mo maHHBIM BBHIOOPKH JOBEPUTEIHHBINA MHTEPBAI JJIsI MATEMATHUYECKOTO
a+b+

— a+b
0KUJAHU A ¢ HAIe)KHOCTBIO ¥ =0,99, eciu n=4a+3b, X; =6+ T

3agaua 20
[lo nmauHBIM BBIOOPKM OObeMa n=5(a+b) U3 reHepambHON COBOKYIHOCTH HaiIeHO
a+b
UCIIPABIICHHOE CPEIHEE KBAJIPaTHUECKOE OTKIIOHEHHE S :1+E HOPMAaJIBHO PacIpeeIeHHOTO

KOJIMYECTBEHHOI'0 Mpu3HaKa. HailTu nOBEepUTENbHBIA MHTEPBAJ, MOKPHIBAIOIIUN T€HEPAIbHOE
cpe/Hee KBapaTHUeCKoe OTKIIOHEHHE o C HaleKHOCThIO 0,95.



3agaua 21

Ucnonb3ys kpurepuii [lupcona, npu ypoBue 3nHaunmoctu 0,05 mpoBepuTh, corjacyercs Ju
TUIIOTE3a O HOPMAJILHOM pacHpelefieHud TeHEPaJIbHOW COBOKYMHOCTH X C SMIIMPUYECKUM

pacmpeienieHneM BeIOOpKH o0bema n=120+5(a+b):

x |5+a+b [8+a+b |1ll+a+b [14+a+b|17+a+b

n |15+a+b|26+a+b|25+a+b|30+a+hb|24+a+b

3agaua 22

KuneTtuky pasnoxeHus AMMETHIOBOrO 3(pupa U3ydalad MO W3MEPEHHUIO OOILEro IaBJieHUs
cuctemsl ipu 504 °C:

t, cek 0 390+a+b|666+a+b|1195+a+
b

Potuy, 312 408+a+b |468+a+b |562+a+b

MM.PT.CT.

[penamnonarast, urto obmiee aasiaenue B cucteme (Y) 3aBUCHT JHHEHHO OT Bpemenu (X), HaiiTh
napameTpbl a U b B popmysie y=ax-+b 1mo MeToay HaMMEHBIIIUX KBAIPATOB.

HpnMeanHe. B nocnegHux AecsaTH 3ajadax 10a+b— HOMEpP, COOTBETCTBYIOIINMN CTYACHTY
B T'DYOIIOBOM CHHCKE. Bce 4YmMCIOBBIC 3HAYUCHMS, BCTPEYAIONIMECS MPH PEIICHMHM 3aJad M HE
BBIPKAIOIINECS KOHSYHON ASCATHYHON I[DO6I>I-O, CICAYCT OKPYIJIATH A0 THICAYHBIX.

Kpurepum ouenku:

Kpurepun OneHka, ypoBeHb
PaGoTa BbINoJIHEHA NOTHOCTBIO; B JIOTHYECKUX PACCYKICHUAX U | «OTIUYHOY,
000CHOBAHHY PEIICHUS HET MPOOEIIOB U OMIMOOK; B PEIICHUU HET | TIOBHIIICHHBIN YPOBEHb
MaTeMaTHYeCKUX OINOOK (BO3MOXKHA OJJHA HETOYHOCTbh, OIHCKA,
KOTOpasi He SIBJSIETCS CIIECTBHEM HE3HAHUS FIIM HETIOHHMMAaHUS
y4eOHOro MaTepuaa).
Pabora BBIONIHEHA TIOMHOCTHIO, HO OOOCHOBaHHS IIATOB | «XOPOIIOY», TOPOTOBEIH
pelIeHuss  HeIOoCTaTOYHbl  (€cM  yMEeHHe OOOCHOBBIBATH | YPOBEHb
pacCcyXAeHHs He SIBISUIOCH CIIEUAIbHBIM 00BbEKTOM MPOBEPKH);
JIOMYILIEHbl OJ[Ha OIIMOKa WM €eCTh JIBa-TpU HeIouyeéTa B
BBIKJIaJIKaX, PUCYHKAX, YEPTEKaxX WM TpaduKax (€ciau 3T BUIBI
paloT He SBJSUIMCH CIEHUATIBHBIM 00BEKTOM IMPOBEPKH).
Jonymeno Oosiee onHOM ommOku wuan Oosiee JABYX-TpeX | «yJIOBIETBOPHUTEILHOY,
HE/I0UETOB B BBIKJIAJIKAX, YEPTEKax WM rpadukax, HO CTYACHT | HOPOrOBbIM ypOBEHb
o0naiaer 00s3aTeIbHBIMUA YMEHUSMH IO IPOBEPSIEMOIl TEME.
JlomymieHsl CyIiecTBEHHbIE OMIMOKH, MOKA3aBIIUE, YTO CTYACHT | «HEYIOBIETBOPUTEIHHOY,
He obOnagaer o0s3aTeNbHBIMM YMEHUSIMH IO JaHHOW TeMe B | YpOBEHb HE
TIOJTHOM Mepe. copMHpOBaH




BOl'lpOCbI K KOJUIOKBUYMaM

Bonpocs! komokBuyma Nel

1. Tpexmeproe mpocTpaHcTBO R°. Bekrtopbl. JIMHe#HbIE oOnepamuy HaJ BEKTOPAMH.
JInHEeHO-HE3aBUCHUMBIE CUCTEMBI BEKTOPOB. basuc.

2. CransapHoe npousBenenue B R® u ero cpoiicta. JlnHa BexTopa. YTon Mexmy AByMs
BekTopamu. OproroHanbHbIi 6a3uc. Paznoxenue BekTopa mo 6asucy.

3. OmpegenuTenu BTOPOTO W TPETHEro TMOPSAKOB, HMX CBOMCTBA. AsnreOpanueckue
JIOTIOJIHEHUS U MUHOpPBL. Onpenenurenu N-ro nopsjaxa.

4. BexkropHO€ MpoH3BEICHUE U €ro cBoMcTBA. CMEIIaHHOE MPOU3BEICHUE.

5. Cucremsl ABYX U TPEX JIMHEHHBIX YPaBHEHUM € IBYMS M TpeMsl HeU3BeCTHRIMU. [IpaBuiio
Kpamepa. Cuctembl M TUHEUHBIX YpaBHEHUH C N HEU3BECTHBIMM.

6. Marpuupl. [leiicTBus HaJ MaTpuIiaMu, oOpaTHas MaTpua. MaTpu4Has 3aluch CUCTEMBI
JIMHEWHBIX YPAaBHCHUH U €€ PEIICHUS.

Bonpocs! komokBuyma Ne2

1. Ypasuenue miaockoctu B R® (BekTopHas u KoopauHaTHASA HOPMBI). YpaBHEHHE IPIMOii B
R? u R¥(BexTOopHas 1 KoopauHATHAs (HOPMBI).

2. OOmee ypaBHEHHE KpPHUBBIX BTOpOro mopsiaka. KanoHwueckue (opMbl ypaBHEHHIA
JIMIca, runepbonsl U napaboiibl. ['eoMeTpruyeckre CBOWCTBA 3JUIMIICA, TUIEPOOIBI U
napaboJibl.

3. TloepxHoctu BTOporo mnopsuaka. Kanonuueckue ¢opmbl ypaBHenuid. MccnenoBanue
MOBEPXHOCTEH BTOPOTO MOPSIKA METOJIOM CEUCHHIA.

4. KommuekcHple uyucna. WX wu300paxkeHne Ha IJIOCKOCTH. MoOAylnb U apryMeHT

KOMILUIEKCHOTO Yncla. Anredpanyueckas, TPUTOHOMETpUYecKas M MoKa3aTeabHast (hOpMBbI

KOMILJIEKCHOTO yncia. Onepanuu Hajl KOMIUIEKCHBIME yuciamu. @opmyna Myaspa.

MHorouseH B koMisiekcHOM obnactu. Teopema besy.

6. Kopuu mHorounena. OcHoBHast Teopema anreOpsl. Pa3nojxeHue MHOrousneHa ¢
JeCTBUTENLHBIMU KO3()(DUIIMEeHTaMU HA JIMHEHHBIE W KBaJPATHIHBIC MHOXKHUTEIIH.

o

Bonpocs! kostokBuyma Ne3

1. MHOXecTBO BELIECTBEHHBIX 4Kcell. Yncnoble nocnenosarenbHocT. [lpenen. Bepxuue
U HIWKHUE Tmpenensl MHOXkecTB. CyllecTBOBaHME Tpeiesia MOHOTOHHOW OrpaHUYeHHOMN
nocienosarenbHocT. Yncno e. Harypanbublie norapudmsl. [Ipenen ¢pynkuuu B Touke. Ipenen
¢byakuun B 6eckoneunocTu. CBoiicTBa PyHKIIMU, UMEIOIIUX TIPeIed.

2. HenpepbiBHOCTH (hyHKIMH. HenpepbIBHOCTh OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

3. beckoHe4HO Malible PYHKIIMU U UX CBOMCTBA.

4. beckoHeyHo OoublMe GYHKIUU U UX cBOHCTBA. CBA3b MEXy OECKOHEUHO OOIBIIUMHU
GYHKIUAMHU 1 OECKOHEYHO MaJIbIMH.

5. CpaBHeHue O€CKOHEYHO MalbIX. OKBHMBAJEHTHblE OecKOHEYHO Majble. MXx
HCIIOJIb30BAaHUE MPY BBIUMCICHUH MTPENIETOB.

6. CBoiicTBa HENPEPHIBHBIX B Touke (yHKIUNA. HempepbIBHOCTh CyMMBI, TPOU3BEACHUS U
yacTHOTO. [Ipenen u HempepbIBHOCTH CIIOKHOUN (PYHKITUH.

7. OgHoctopoHHHE npeaeibl. OMHOCTOPOHHSAS HEMIPEPHIBHOCTh. TOUYKM pa3pbiBa GyHKIUN
U WX KJIacCU(pUKaIHI.

8. CaoiicTBa (yHKIMH, HENPEpHIBHBIX Ha OTpe3Ke: OrpaHHMYEHHOCTb, CYIECTBOBAHUE
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HaYeHHH, CYyIIECTBOBAHUE TPOMEXYTOUHbBIX 3HAUYEHUH.

Bonpocsl kotokBuyma Ned
1. TlpousBoanas (yHKIMH, €€ TEOMETPUUYECKH W MexaHuueckuil cMmbicia. ITpomsBonHas
CYMMBI, IPOU3BEICHUSI H YaCTHOTO (0030p TEOpEM IIKOIBHOTO Kypca).



2. IlpousBoanas cnoxnoit Qynkiuu. [IpomsBoanas oOparnoit (yHkimu. [IpouszBoaHbie
OOpaTHBIX TPUTOHOMETpUUECKUX (yHKIUH. DyHKIMHM, 3aJaHHbIE NapaMeTPUYECKH, U HX
g depeHImpoBanue.

3. 'unep6onnueckue GyHKIMH, UX CBOWCTBA U rpaduku. [Ipon3BoaHble rUnepOoInIecKux
byHKINH.

4. Iuddepermupyemocts byakuun. duddepennman dyaknun. Cesa3p nuddepeHiuana ¢
npou3BonHoi. ['eomerpuueckuit  cmbicn  guddepennuana.  Juddepenuman  cyMMmBl,
poMu3BeACHUs U yacTHOro. MlHBapuantHocTh opMbl nuddhepeHnuana.

5. IlpousBoaubie u quddepeHnnans BICIUX nopsaakos. @opmyna Jleitbuuna.

6. YcioBus Bo3pacTaHus M yObiBaHMs (QyHKumu. Touku skcrpemyma. HeoOxomumbie
ycIoBHA SKcTpeMmyma. JlocTaTodHble NPHU3HAKU CYIIECTBOBaHUS HKcTpeMyma. OTBICKaHHE
HauOOJIBIIEr0 U HAMMEHbIIET0 3HAYCHUH HeNPEPhIBHON Ha OTpe3Ke PYHKIUH.

7. UccnenoBanue (GpyHKIMH HA SKCTPEMYM C IOMOUIBIO MMPOU3BOIHBIX BBICIIETO MOPSIKA.
HccnenoBanre pyHKUIUH Ha BBITYKIOCTh U BOTHYTOCTb. Touka nepern6a. ACUMITOTHI KPUBBIX.
OO6mast cxema NOCTpOeHUS TPadUKOB PYHKITHIA.

Bonpocel kos1okBuyMa NeS

1. IlepBooOpa3nas. HeompeneneHHblii uHTerpasi, ero cpoiictBa. Tabmuiia OCHOBHBIX
dopMyn uHTErpupoBanusi. HermocpeacTBeHHOM HHTErpUPOBAHKE IO YACTSIM U [TO/ICTAHOBKOI.

2. NHTerpupoBaHue palvoHaIbHbIX (GYHKLIUH ITyTEM pa3ioKeHUs Ha MPOCTeHIne IpooH.
WHTerpupoBanie BBIpAKEHUH, COlEpKAIIUX TPUTOHOMETprUdeckne (GyHKuuu. MHTErprpoBanue
HEKOTOPBIX UPPALMOHAIBHBIX BhIpaykeHHi. Mcronb30Banne TabauL HHTETPajioB.

3. 3agauu, NpuBOASILIKE K IOHATUIO ONPEAEIIEHHBIX UHTETpaioB. OnpeieeHHbI HHTErpaj
KaK Ipezel UHTErpalbHbIX CyMM. OCHOBHBIE CBOMCTBA ONPEEIIEHHOIO MHTErpasa.

4. IlpousBosaHas uHTerpaia no sepxuemy npeneny. ®opmyna Herorona — Jleitonuna.

5. Beluncnenue onpeneneHHoro MHTerpaia: MHTErpUpOBaHUE 0 YacTsAM U MOJACTaHOBKOM.
[TpubnmkeHHOE BBIYUCICHHE OIPENEIEHHOr0 HHTErpana: (OpMYyNbl MPSIMOYTOJIbHHUKOB,
Tpaneuuii 1 CuMIicoHa.

6. IlpunoxeHue NHTErpanoB K BEIUMCICHUIO MJIOMIAAeH TUIOCKUX QUTYp, UTUH IyT KPUBbIX,
00BEMOB TeJl U IJIOLIAeH MoBepxHOCTeH BpamieHus. duznueckue NpuiIoKEHHs ONpeIeIEHHOTO
WHTErpaa.

7. HecoOGcTBeHHBIE MHTETpalIbl ¢ 0eCKOHEUHBIMU ITpeaenamu. HecoOCTBEHHBIE HHTErpaIbl OT
HEOTrpaHUYEHHBIX (PYHKIMH, OCHOBHBIE CBOMCTBAa. AOCONIOTHAasE W YCJIOBHas CXOJUMOCTH.
[Tpu3Haky CXOAUMOCTH.

Bonpocs! kotokBuyma Ne6
1. ®dynkuum HecKOJIbKUX TmepeMeHHbIX. OOnacte ompeaenenus. llpenen ¢yHKINUM.
HenpepriBHOCTS.

2. Yactueie npousBojHble. llomHblli auddepeHnnan U €ro CcBsA3b € YaCTHBIMH
npou3BOIHBIMU. MIHBapranTHOCTH opMbl oaHoro auddepennnana. KacarenbHas miockocTs U
HOpMaJlb K MOBEpXHOCTH. ['eoMeTpruueckuii cmMbicia MoaHoro auddepeHnuana.

3. HacTHble IPOU3BOIHBIE U MOJHBIE AU (HepeHIInaTBl BEICIINX HOPSIIKOB.

4. DOkctpemyMbl (GYHKIMH HECKOJBKHX TIEpeMEHHBIX. HeoOxoammoe ycioBwHe.
Jloctarounsle yciaoBus. AOCOTIOTHBIN 3KCTPEMYM.

Bonpocs! kotokBuyma Ne7
1. Yucnoseie psgel. CxomumocTh U cymma psiga. HeoOxomumoe ycioBHE CXOAMMOCTH.
[HenicTBus ¢ paaamu.
2. PAnpl ¢ TONOKUTENbHBIMU WieHaMU. [[pU3HaKu CXOAMMOCTH.
3. 3HakonepeMeHHbIe psabl. AOCONIOTHAS M YCIOBHAS CXOJUMOCTH. 3HAKOUEPEIYIOIIHECS
paabl. [Ipusnak Jleitoauna.
4. Crenennsbie psagsl. Teopema AGens. Paguyc cxoqumoctu. CBONCTBA CTETIEHHBIX PSIIOB.



5. Paznoxxenue GpyHKIuM B ctenienHble psaabl. Psaa Teitnopa. [IpuMeHeHne cTeneHHbIX psSaoB
K IPUOJINKEHHBIM BBIYMCICHUSIM.

Bonpocel ko/utokBHymMa Ne8
1. ®@usnueckue 3amaud, OpUBOAAIIME K  AU(QepeHIHATbHBIM  ypaBHEHHSIM.
Huddepenunansupie ypaBHeHUs MepBoro nopsaka. 3agaya Komu. Teopema cyiiecTBoBaHUS U
€IMHCTBEHHOCTH perieHus 3a1aun Komm. [TonsaTue 06 0cHOBHBIX pemeHusX AudQepeHnnanbHbIX
ypaBHeHU. OCHOBHBIE KJIacChl YPABHEHUI, UHTEIPUPYEMBIX B KBaJApaTypax.
2. JluddepeHnunanbHble ypaBHEHHUS BBICIINX MOPSAAKOB. 3amada Komu. YpaBHeHUS,
JIOTYCKAIOIUEe NOHMKEHUE MOPSAIKA.
3. Jluneitaple quddepeHnnanbHbie YpaBHEHUS, OJHOPOIHBIC U HEOAHOpPOoaHbIe. [ToHsaTHE
obuiero pentenus. Meton Jlarpanxa Bapuanuu IpoU3BOJIbHBIX TOCTOSHHBIX.
4. Jluneiinvle auddepeHnnANbHBIE YpaBHEHHS C TOCTOSHHBIMH KO3((UIIEHTAMHU.
VYpaBHEeHUs ¢ IPaBOM YACThIO CHIEUAIBHOTO BUA.
5. 3amava Komm mist HOpMasibHOW cUCTeMBI JU(QepeHInaIbHbIX ypaBHEHUH. Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pelleHus 3aaaun Kommn.
6. Meron uckimoueHUs. BekTopHO-MaTpUYHAs 3alUCh HOPMAaIbHOU cCUCTeMBl. CTpyKTypa
o011ero penieHus.
7. HopmanpHble CHCTEMBl JHHEWHBIX IU(QPEepeHIHATbHBIX YPaBHEHUH C IMOCTOSHHBIMH
koa(purmenTamu.
8. Pemienue B cirydae mpoCThIX KOPHEH XapaKTEPUCTHYECKOTO YPaBHEHUSI.

Bonpocs! kotokBuyma Ne9
1. Kakoe coObITHE Ha3bIBAETCS CIyYalHbIM, JOCTOBEPHBIM U HEBO3MOXKHBIM?
2. Kak ompemensroTcst cymMmMa ¥ IPOHW3BEACHUE  COOBITHI, MPOTHBOMOJIOXKHOE COOBITHE?
3. Kak omnpenensiercss OTHOCUTENbHAs YaCTOTa COOBITUS U B YEM €€ OTJIMYME OT BEPOSITHOCTU?
4. ChopmMynupoBaTh KIACCHUECKOE OMPEICTICHIE BEPOSITHOCTH.
5. ChopmynupoBaTh aKCHOMAaTHYECKOE ONpeIeTIeHUE BEPOSITHOCTH.
6. ChopmynrpoBaTh reOMETPUICCKOE OTIPEICIICHNE BEPOSTHOCTH.
7. B uem 3aKirouaeTcs COBMECTHOCTh U HECOBMECTHOCTb COOBITHI?
8. 3anmcars hopMyiTy ISl BRIYUCIEHUSI CYMMBI BEPOSITHOCTEH TPOTUBOTIONOKHBIX COOBITHIA.
9. 3anucate (GopMyny s BBIUMCIEHUS BEPOATHOCTH CYMMBI IBYX COOBITHUH, €CIM OHHU
HECOBMECTHBI, COBMECTHBI.
10. B uem 3akirodaeTcst 3aBUCUMOCTb M HE3aBUCUMOCTb COOBITUH, U KaK OINpeJIeNIIeTCs yCIOBHAs
3a-BUCHUMOCTb?
11. 3anucary opMyny Ui BBIYUCIEHHS BEPOSATHOCTH HPOM3BEAEHUS COOBITHM, €Clii OHHU
HE3aBHCHUMBbI, 3aBUCUMBI.
12. 3anucate opMmyiny MONHOM BeposiTHOCTH U baiieca.
13. 3anucats popmyny bepHysuin, U npu Kakux yCIOBHSIX CIpaBe/IMBa 3Ta GopMyIia.
14. Tlpu xakux ycIoBHAX HCIONB3YIOT hopmyny [lyaccona?
15. Tlpu kakux yCcIOBUAX MCIONB3YIOT JIOKATbHYIO (hopmyiny Myaspa-Jlammaca?
16. Kak onpenensiercst nmpocreiimuii, craronapHbiii (IlyaccoHOBCKuit) MOTOK COOBITHIT?

Bonpocs! konokBuyma Nel0
1. Kak onpenensioTcs ¥ 3aJJal0TCsl AUCKPETHBIE U HENPEPBIBHbBIE CITyYaliHbIe BETUYUHBI?
2. Kak ompeznensiercs M KakuMH CBOWCTBaMH oOusafiaeT (pyHKIUS pacrpenesieHus ciydyailHoH
BEJINYUHBI?
3. Kak ompenensercss 1 KakuMHu CBOMCTBaMHU 00J1a/1aeT IUIOTHOCTh BEPOSATHOCTEH HEMpepbIBHOM
CIIy4ailHON BEJTUYUHBI?
4. Kak BBOAATCS M UTO ONPEAEISIOT YUCIOBBIE XapaKTEPUCTUKU - MaTeMaTUYeCKOe OXHJIaHHe,
JTUCTIEPCHUs U CPEIHEKBAPATUYHOE OTKJIOHEHHE JUIsl HEMTPEPhIBHOW CIy4aifHON BETHUYUHBI?



5. Jlatb ompenesneHne 4MCIOBBIX XapaKTEPUCTUK- MaTEMaTHYECKOE OXKUIaHWE, TUCIEpCUs U
CpeHe-KBaApaTUYHOE OTKIIOHEHUE JIJI TUCKPETHOM CIy4ailHON BETUYUHBI?

6. Kakumu cBoiicTBaMum 007amalOT MaTeMaTH4YeCKOe OXHIAHHE, TUCIIEPCHS 51
CPEIHEKBAIPATUYHOE OTKJIOHEHUE?

7. Kak onpenensiroTcsi HayaJlbHbIE U LIEHTPAJIbHbIE MOMEHTHI CIIy4allHOM BEJIMYMHBI?

8. Uto Ha3pIBaeTCS ACUMMETPHEH B SKCIIECCOM CIIYYaliHOW BEIMYUHBI?

9. Kak omnpenensiercs OWHOMMANbHOE paclpefesieHHe MW YeMy paBHBl €ro YHCIIOBBIC
XapaKkTEepUCTUKU?

10. Kak ompenensercss IMyacCOHOBCKOE pacHpelesieHHe W YeMy paBHBl €ro YHCJIOBbIC
XapaKkTEepUCTUKU?

11. Kak omnpenensercs paBHOMEPHOE pAaCHpPElEICHUE M YEMY paBHbl €ro YHUCIIOBBIE
XapaKkTEepUCTUKU?

12. Kak onpenensieTcs IOKa3aTeNbHOE paclpelelieHue M YeMy pPaBHBI €ro YHCIOBBIE
XapaKkTEepUCTUKU?

13. Kak omnpenenseTrcs HOpPMalbHOE pacHpeleNieHHe ¢ YeMy paBHBl €ro 4YHCJIOBbIC
XapaKTEepUCTUKU?

14. Kaxoil BEpOSTHOCTHBIA CMBICII UMEIOT MapaMeTpbl HOpMajabHOro pacupeneneHus? Kak onu
BIIUSIOT Ha rpadUK IUIOTHOCTH BEPOSTHOCTEN?

15. Kak ompenensiercsi (QyHKUIUS paclpefeiieHus HOPMAIBHO pPACHpEesIeHHON CIy4YaiiHOM
BennuuHbl? Kak ompenensiercs (yHKUMA —pacrpenenceHus: HOPMHPOBAHHOW HOPMalbHOMN
CIIy4yaltHOUN BETUYUHBI?

16. Kak ompenenuTh BEpOSATHOCTb IMOMNAJaHUS HOPMAJbHO paclpelesieHHON ciay4yailHOM
BCJIMYMHBI B 3aJJaHHBIA MHTEPBAJ, UCIOJIB3ys Tabmuily 3HadeHui (yHkiuu Jlammaca? B dem
3aKJII04aeTCs MpaBmiio "Tpex curm'"?

17. ChopmynupoBats Teopembl UeOrbiieBa u JIssmyHoBa 1 ClieACTBUS U3 HUX?

18. [TonsTue cnyyaitnoro mpouecca. Llens Mapkosa.

19. Xapaxrepuctuku neneiir Mapkosa.

Bonpocs! kotokBuyma Nell
1. latb ompeneneHus TeHEpaJbHOW COBOKYIHOCTH, BBIOOPKH, BapHallMOHHOTO  psJa,
CTaTUCTUYECKON COBOKYITHOCTH.
2. I'papuyeckoe npeacTaBieHne CTATUCTUYECKOTO psiZia U CTATUCTUYECKONW COBOKYITHOCTH.
3. laTp onpeeneHne SMIUPUIECKON QYHKITMH paciipeesiCHHs.
4. Kakue OLleHKH Ha3bIBAIOTCS TOUCUHBIMU, HHTEPBAJIbHBIMU
5. [lepeuncnuTh CBOMCTBA TOUEUHBIX OLEHOK.
6. CyTp MeTO/1a MPOU3BEIEHUM Ul HaXOKJCHUS TOUEUHBIX OLICHOK M BHIOOPOYHBIX MOMEHTOB.
7. JloBepUTeNnbHbIE MHTEPBAJIbI JUIsl OLEHKH MAaTEMAaTUYECKOTO OXHUAAHUS NpPU MU3BECTHOM U
HEU3BECTHOM.
8. Kakast 00yiacTh Ha3bIBacTCS KPUTHICCKOM, TPABOCTOPOHHEH, JICBOCTOPOHHEH, BYCTOPOHHEH?
9. Kakas runoresa Ha3bIBaeTCs HYJIEBOU, KOHKYPUPYIOLIEH, IPOCTOM, CI0XKHOM?
10. [laTh onpeieieHust ONIMOKaM MEPBOTO U BTOPOTO POJIA.
11. Kpurepuii 1 ero npuMeHeHHue I MPOBEPKH CTATUCTHYECKUX THITOTE3.
12. Kpurepwuii KormMoroposa u ero mpuMeHeHHe /ISl IPOBEPKU CTATUCTUYECKUX THUTIOTES.
13. ®ynkMoHaNbHas, CTATUCTUYECKAs, KOPPEISALMOHHAS 3aBUCUMOCTH.
14. 3agaun xoppensaiuu. [loHast 1 HeTOTHAS KOPPETSAIIUH.
15. BeiOop THIa BIpaBHUBAIOLIEH JTUHUU.
16. Meron cpeaHHX, METO] MPOO, METOJ] HANMEHBIITUX KBaJPaTOB.
17. HaxoxxeHne mapaMeTpoB BBIOOPOYHOTO YpaBHEHHMS NPSAMOM JIMHUU PETrpeccU o
CTpYNIHUPO-BAHHBIM U 10 HE CTPYNIHUPOBAHHBIM JAHHBIM.
18. BeiGopounslit ko3¢ durment koppensaiuu. Ero cBoiicTsa.
19. Onenka mapameTpoB 1 OmHOOK HaOmoneHwiA. [IpoBepka rumoTe3sl 00 aIeKBaTHOCTH MOJIEITH
perpeccuu.



20. Henuneiinas koppensus.

Kpurepun onenkmu:

Kpurepuu OneHka, ypoBEeHb

W3oxeHre MOJTyYEHHBIX 3HAHWHA B YCTHOM, MHUCbMEHHOW WM COTIHYHOY,

rpaduueckoit ¢Gopme, MOTHOE, B CUCTEME, B COOTBETCTBHH C | TIOBBIIICHHBIH YPOBEHb
TpeOOBaHUAMH Y4EOHOW MPOTPAMMBbI; JOMYCKAIOTCS CIUHHYHBIC
HCCYIICCTBCHHBIC OH_II/I6KI/I, CaMOCTOATCIIBHO  HCIIPABJISICMBIC

CTYJCHTAMH.
W350keHue IOIMYy4YEeHHBIX 3HAHUW B YCTHOM, IIMCBMEHHOM H | «XOPOILIOY», IOPOrOBBIN
rpapuyeckoil ¢opme, monHoe, B cHCTEME, B COOTBETCTBUU C YPOBEHb

TpeOOBaHUSAMHU Y4eOHOH MPOrpaMMBbl; JOIYCKAIOTCS OT/EIbHbIC
HECYILIECTBCHHbIE OMIMOKM, HUCHpaBIIIEMble CTYIEHTAMU IOCIe
yYKa3aHus [IPEno1aBarelis Ha HUX.

M3noxeHue NOJNYYCHHBIX 3HAHWM HEIOJIHOE, OJHAKO 3TO HE | «yIOBIECTBOPUTEIIBHOM,
IPENATCTBYET  YCBOCHHMIO  IOCIEAYIOLIEro  IPOrPaMMHOIO IIOPOrOBBIM YPOBEHB
MmarepHaia; JOIYyCKAaloTCS OTAEIbHbIE CYLIECTBEHHBIC OIINOKH,
VICIIPABJICHHBIE C IOMOIIBIO ITPENOIABATEIIS.

N3noxeHne yueOHOTo mMaTepualia HEeMoJIHOe, 0ECCUCTEMHOE, UTO | «HEYJOBIETBOPUTEIILHOY,
IPEMSTCTBYET YCBOCHHUIO HOCIEAYIOUIeH ydeOHON HH(popManuy; YPOBEHb HE
CYLIECTBEHHbIE OIIMOKH, HEUCHpABIIIEMbIE JaXke€ C IOMOILBIO chopMHpOBaH
IpenogaBaTelis




