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1. IEPEYEHb KOMIIETEHIIMI C YKA3AHHUEM 3TAIIOB UX
O®OPMUPOBAHUSA B NTPOLHECCE OCBOEHUA INCHUIIJIMHBI

IInanupyemMblie pe3yabTaTbl 00yYeHHS IO Bunbi
dopmMupyemble AMCUMILIMHE, XapAKTePU3YIOLIHe dTAlbI OLIEHOYHBIX
KOMIeTeHIHH | POPMHPOBAHMS KOMIIETEHIHI cpeacTs/ mudp
pasjesa B JaHHOM
AOKYMEHTe
Cnocoden 3HaTb: METOAWKM TOHCKa, cOopa u  00paboTKu KOHTpOJbHbIE BOPOCHL
OCYIIECTBJIATH I/IHq)OpMaL[I/II/I; AKTYyaJIbHbIC pOCCI/If/iCKHQ " 3apy6e)KHLI€

KPUTHYEeCKHil aHAIN3
Npo0/1eMHBIX CUTYaluii
HA OCHOBE CHCTEMHOI'0
noaxosaa

HUCTOYHHUKHU

Ymersn: MPpUMCHATHL METOAUKU ITOUCKA, c6opa u 06pa6OTKI/I

nHpoOpMaIMy;  OCYMIECTBIATh KPUTHUECKHH aHAIU3 H
CHHTE3
nHopManyy, TMONYyYEeHHOH W3 pa3HBIX HCTOYHHKOB;

NPUMCHSATH CHCTEMHEII noaxon st peueHus

3amaHus JUTS IPOBEPKH

YpOBHS O0Y4E€HHOCTH Y Memb
(ITpunoxenueNel)

Buiajnern: MeToaMu moucka, cbopa u 00paboTKH, KPUTHUECKOTO,
aHanM3a M CHUHTe3a WH(POPMAIMH; METOAMKOW CHCTEMHOTO

3aaa4.

3amaHus U1 IPOBEPKU
YPOBHS 00YYEHHOCTH
Braoems (IlpunoxxenueNe2)

OIIK-10: Cniocoben
onpenesTh
NMPOCTPAHCTBEHHO-
reoMeTpu4yecKoe
0J103KeHHE 00bEKTOB,
OCYIIIECTBJISATH
He00X0UMbIe

3HaTh: - HOPMAaTUBHO-UHCTPYKTUBHBIEC JOKYMEHTHI M MaTepPHAIIbI
T10 ONPEENECHHUIO POCTPAHCTBEHHO TEOMETPHIECKOTO

MOJIOKEHUST 00BEKTOB;
- TCOPETUYECKUE U METOOJIOTUUECKIE OCHOBBI UCTIOB30BAHUS
HOPMATHBHO-WHCTPYKTHBHBIX

KOHTpOJ'ILHLIe BOIIPOCHI

YMeTh: - onpenensTh He0O0X0AUMOCTb IPHBICICHHS
JOTIOJTHUTENBHBIX 3HAHUH JUIS pelIeHHs 3a/1a4 110
OIIPEJICNICHUIO IPOCTPAHCTBEHHO-T€OMETPUIECKOT0 MOJI0KEHHS
00BEKTOB, 00pabOTKE U

MHTEPIPETANH Pe3yIbTaTOB, BEITOTHEHHBIX T€0A€3NUECKUX U
MapKIIeHAepCKUX U3MEPEHUH B X0/1€

cBOEH NMpOo(eCCHOHATFHOHN NeSITENEHOCTH

3ajaHus U IPOBEPKU
YpOBHSL OOY4EHHOCTH Y Memb

(ITpunmoxenueNel)

Biagern:
HaBBIKaMU OIIpEeJICHUS IPOCTPAHCTBEHHO-T€OMETPUUECKOT0
MOJIOKEHHSI 00BEKTOB, 00pabOTKU 1
MHTEPIPETANH Pe3yIbTaTOB, BEITOTHEHHBIX T€0A€3NUECKUX H
MapKIIeHAepCKIX N3MEPEHHH B X0/1e

cBoel mMpoeccHOHANBFHOHN NIESITETbHOCTH

3agaHus U IPOBEPKU
YpOBHS 00Y4EeHHOCTH
Braodemw (IlpunoxeHneNe2)

OIIK-2: Cniocoden ¢
€CTeCTBEHHOHAYYHBIX
MO3ULMIA OlleHUBATh
CTPOEHHEe, XUMHYEeCKHI]
U MUHEpPaJIbHbII
€OCTaB 3¢eMHOM

KOpBI,
Mop(oJioruueckue
0CO0EHHOCTH U
reHeTHYecKHe THIBI
MeCTOPOKIeHU I
TOJ1e3HbIX
HCKOMaeMBbIX MPH
pellleHHH 3124

10 PAlHOHAILHOMY H
KOMILIEKCHOMY
OCBOEHHIO
reopecypcHoro
NMOTeHIHA/Ia HeJp Ha
cyuie, Ha meabde
Mopeii 1 Ha
AKBATOPUSAX MHPOBOI0O

3HaThb: 3HaTH OCHOBBI I'€OJIOTHH, MUHEPAJIOTHHU, THIPOTEOJIOTHH,
WH)XCHEPHOH re0JIOTUU U YYEHHSI O
MECTOPOMICHUSX MOJIE3HBIX HCKOMIAEMBbIX.

KOHTpOIILHLIe BOIIPOCHI

YMerb: YMETh OLICHUBATh CTPOCHUE, XUMUUECKUI U
MHHEpaJIbHBIA COCTaB yyacTKa HeJp,

TEeHETHYECKHUE THITBI MECTOPOXKICHUI

HOJIE3HBIX UCKONAEMBbIX.

3ajaHus Ui IPOBEPKU
YPOBHS 00Y4EHHOCTH YMmems

(ITpunoxenueNel)

OKeaHa

Bianets:

B.]'la)IeTb METOJaMHU JUArHOCTHUKU MI/IHepaJ'lOB u FOprlX l'lOpO)I u
n3yqeﬂm MaCCUBOB

TOPHBIX TTOPOT JUTSA PEIICHHS 3aa4 [0 PAHOHATBHOMY H
KOMILIEKCHOMY OCBOCHHIO T€OPECYPCHOTO

MMOTEHIIMANIA HE/IPp Ha CYIIe, Ha meTb(e Mopel i Ha aKBaTOPHIX
MHUPOBOT'O OKeaHa

3amgaHus TS IPOBEPKH
YPOBHSI 00y4CHHOCTH

Bnadems (ITpunoxenueNe2)




2. TEXHOJIOI'MYECKHE 51 KAPTbI JUCHUIIJIMHbI «MaTemMaTHuecKuii aHAIN3»

2 cemecTp
Ha3Banue KonTpoanb dopMa KOHTPOJIS 3a4eTHBIN | 3a4eTHbI | rpauk
MOAYyJIeH MHHUMY | H KOHTPOJI
AUCHHUILIMHBI M MaKCcuUMy | s
corsiacHo PIIJ M
Monayasb 1
Mopnyas 1. Texymuit Tunosoii pacuet Nel, 7 12
AHaJTUTHYeCKasi | KOHTPOJIb AKTUBHOCTb,
reoMeTpust MOCEIIAEMOCTh 30
Py6exHbIii KoHntposbHas padota 6 10
KOHTPOJIb Nel
Mopnyas 2
Mopayas 2. Texymmit Tumnosoit pacuet Ne2, 7 12 34
peneant KOHTPOJIb aKTUBHOCTD,
(pyHKUIHH OTHOM MOCENAEMOCTh
nepeMeHHOi PyGexxHbrit KonrponsHas padora 6 10
KOHTPOJIb No2
Moayan 3
Monayas 3. Texymmit Tumnosoit pacuet Ne3, 7 14 38
AuddepeHunpo | KOHTPOIb AKTUBHOCTD,
BaHue PyHKUMU MOCENAEMOCTh
OHOM PyGexnblii KonrponsHas padora 7 12
nepeMeHHOH KOHTPOJIb Ne3
BCEI'O 3a cemecTp
[TpomeKyTOUHBIN KOHTPOJIb 20 30
(Ox3ameH)
CeMecTpOBBIi PEUTHHT 1O 60 100
JUCITUTINHE




3 cemecTp

Ha3Banue KonTpounb dopMa KOHTPOJIS 3a4eTHBIN | 3a4eTHbI | rpauk
MOJYyJ1eH MHHUMY | H KOHTPOJI
JAMCHUILTHHBI M MaKcumy | A
corsiacHo PIIJ M
Moayan 1
Monyas 1. Texymunit TumnoBoii pacuet Nel, 3 5
DOyHKINH KOHTPOJTb AKTUBHOCTD, 4
HECKOJbKHX MOCEaeMocCTh, /13
nepeMeHHbIX PyGexHbrit KonrpomnsHas padora 3 6
KOHTPOJIb
MoayJs 2
Monyas 2. Texymmit Tunosoii pacuet No2, 4 6
HeonpenesieHHbI | KOHTPOIIb AKTUBHOCTD,
HHTerpaJ MmocemaeMocThb, /13 8
Py0exnblii KonrponsHas pabora 4 7
KOHTPOJIb
Moayas 3
Monayas 3. Texymuit Tunosoi pacuet Ne3, 3 5
OnpeneneHHbIH KOHTPOJIb AKTUBHOCTb, 10
HHTErpaJ I10CEIaeMocTh, /13
PyGexubiii KoHnTtposbHas padota 3 6
KOHTPOJTb Ne3
Moayas 4
Mopnyas 4 . Texymuit Tunosoii pacuet Ne4, 4 6 12
Ipuaoxenue KOHTPOJIb AKTUBHOCT,
onpe/eJeHHOro MOCENIaeMOCTh, /13
HHTerpaja PyOGexHblii KonrtponsHas pabora 4 7
KOHTPOJIb Ned
Moayasb S
Monyas 5. Texymmit Tumnosoit pacuet Ne4, 3 5 14
KpartHble u KOHTPOJIb aAKTUBHOCTD,
KPHUBOJIMHEHbIE MOCeNaeMocTh, /13
HHTerpaJbl PyGexxHbrit KonrponsHas pabora 3 6
KOHTPOJIb Ne4
Moayan 6
Moayas 6. Texymuit Tumnosoii pacuer Ne5, 3 5
Teopus moJist KOHTPOJITh MIOCEIIaeMOCTh,
AKTUBHOCTh 16
PyGexxHbrit KonrpomnsHas pabora 3 6
KOHTPOJIb Neb
BCEI'O 3a cemectp
ITpoMexyTOUHBIN KOHTPOJIb 20 30
(Ox3amen)
CeMecTpOBBIil pEUTHHT 110 60 100
JIVICTIATUTAHE




4 cemecTp

Ha3Banue KonTpoanb dopMa KOHTPOJIS 3a4eTHBIN | 3a4eTHbI | rpauk
MOAYyJ1eH MHHUMY | H KOHTPOJI
AUCHUILIMHBI M MaKCcuUMYy | s
corsiacHo PI1J M
Monyas 1
Monayas 1. Psiabi Texymumit TumnoBoii pacuet Nel, 3 6
KOHTPOJIb AKTUBHOCTb, 27
MocemnaeMocTsb, /(3
PyGexxHbrit KonrponsHas padora 5 8
KOHTPOJIb
Moay.s 2
Mopayas 2. Texymmit Tumnosoit pacuet Ne2, 3 6
JudpdepeHunanb | KOHTPOIb AKTUBHOCTD,
Hble YPABHEHUS II0CEIAeMocTh, J13 31
NepBoro nopsigka | PyOekHbIi KonrponsHas pabora 5 8
KOHTPOJIb
MoayJs 3
Monayas 3. Texymuit Tunosoi pacuet Ne3, 3 6 33
Anddepennuans | KOHTPOJIb aKTUBHOCTb,
Hble YPABHEHUS MOCEIIaeMOCTh, /13
BbICIIIMX PyGexubiii KoHnTtposbHas padota 5 8
MOPSIIKOB KOHTPOJTb Ne3
Moay.as 4
Monyas 4 . Texymuit Tunosoii pacuet Ne4, 3 6 35
Teopus KOHTPOJIb AKTUBHOCTb,
BepoOsSITHOCTEH MOCENIaeMOCTh, /13
PyOGexHblii KonrtponsHas pabora 5 8
KOHTPOJIb Ned
Moayasb S
Monayas 5. Texymuit Tunosoii pacuet Ne4, 3 6 38
MartemaTuyeckasi | KOHTPOJIb AKTUBHOCTb,
CTATUCTHKA MoCenaeMocThb, /13
PyGexxHbrit KonrtponsHas pabora 5 8
KOHTPOJIb Ne4
BCEI'O 3a cemecTp
ITpoMexyTOUHBIN KOHTPOJIb 20 30
(Ox3amen)
CeMecTpOBBII pEUTHHT 110 60 100
JIVCTIATUTAHE




P®OH/J OHEHOYHBIX CPEJACTB
1. KoHTpoOJILHBIE BONPOCHI M 3aJaHUA
KonTtponbHble BOPOCH! 171 TpoBepkH ypoBHs ooydenHoctd 3HATD

2 CEMECTP - sx3amen

1.Cucrema KoopaAuHAT Ha IUIOCKOCTH. [lesieHne oTpe3ka B 3alaHHOM OTHOLIEHUH

2.00u1ee ypaBHEHHE IPSIMOM JIMHUU HA IIOCKOCTU. YacTHbIE cilydan. Y paBHEHHUE IPSIMOM C
YTJIOBBIM K03 puiimeHTOM

3.YpaBHeHUe NpAMOI, IPOXOJAIIEH Yyepe3 1BE 3aJaHHbIE TOUKU. YTOJI MEXY MPSIMBIMH.
VYcnoBus napaieIbHOCTH U

MEPIEeHIUKYIIPHOCTU MPSIMBIX

4.YpaBHeHue npsaMoii B orpe3kax. HopmanibHOE ypaBHEHUE NpsAMoil. PacctosiHue oT TOUKH
JI0 TIPSIMOM

5.ITyuox npsimbix. B3aumHoe pacnonoxeHnue npsmMeIx Ha miockoctu. [lepeceuenne mpsiMbIx
6.KpuBbie BTOpOro nopsjika Ha INIOCKOCTH, BayKHEHIIINE YaCTHbIE CIy4au

7.0xpy)kHOCTB. Dmurc. VX napameTpsl U CBOMCTBa

8.I'unep6ona. Ee mapameTpbl 1 OCHOBHBIE CBOWCTBA

9.ITapabomna. [TapameTp mapabosbl, OCHOBHBIE CBOICTBA MapaboIIbl

10.IToBOpOT M mapanenbHbIi IepeHOC KOOPAUHATHBIX OCeH. YIPOIeHHe KPUBBIX BTOPOTO
MOpAZIKA U UX KIaccupuKalus

11.YpaBHeHUs: TOBEPXHOCTHU U JIMHUU B MPOCTPAHCTBE

12.061ee ypaBHeHUE MI0CKOCTU. YacTHbIE ciryyau

13.YpaBHeHuUe TIOCKOCTH B OTpe3KaxX. Y paBHEHUE TUNIOCKOCTH, MIPOXOIAIICH uepes Tpu
3aJlaHHbIE TOUKH

14.Yron Mex1y MIOCKOCTAMHU. Y CIIOBUS apajlIeIbHOCTU U MEPIEHANKYISIPHOCTH
IJIOCKOCTEN

15.Kanonnueckoe 1 napaMeTpuieckre ypaBHEHHUS MPSIMOI B TPOCTPAHCTBE

16.IIpsimast B IpocTpaHCTBE KaK NEPECEUEHNE JBYX INIOCKOCTEN

17.Yron Mexny NpssMbIMHU B IIPOCTPAHCTBE. Y CJIOBUSI NAPAJIIEIIBHOCTH U
MIEPIEHIUKYJIIPHOCTU

18.B3anMHOE pacnoyiokeHue MpsIMON U TNIOCKOCTH B IIPOCTPAHCTBE

19.1{unusgpuyeckrne NOBEpXHOCTH

20.IToBepxHocTu BpameHus. KoHnueckne noBepxXHOCTH

21.9nmuncouna. OIHOMOMOCTHBIN U JIBYTIOJIOCTHBIA THIIEpOOION b

22 ITapaGonnyeckuii ¥ runepOoOIMYECKHii MapaboIou bl

23. @dynkuuda. O6nacTh onpeaeseHus 1 001acTh 3HaUeHUH QyHKIHMH.

24. T'pacduku GyHKIMN U UX TPeo0Opa30BaHMUS.

25. OcHOBHBIE XapaKTEePUCTUKU QyHKIMHN: OrpaHUUYE€HHOCTh, YeTHOCTh, HEYETHOCTH,
NEPUOJUYHOCTh, MOHOTOHHOCTb.

26. Pa3nuynble BUb! GYHKINNA: OCHOBHBIE 2JIEMEHTAPHBIE, SIIEMEHTAPHBIE, CII0XKHBIE,
B3aUMOOOpaTHEHIE.

27. Cnioco6sl 3ananus ¢pyukiuu. [lapamerpudeckoe 3aganne QyHKINU, 3aaHie pyHKINUN B
MOJIAPHBIX KOOPAMHATAX.

28. HucnoBele mocineaoBaTenbHOCTH. [Ipenern nmocnenoBaTenbHOCTH.

29. beckoHEYHO Malible U OECKOHEYHO OOJIbIINE BETUYHHBI.

30. TeopeMsl 0 CBsI3U MEXK Ty O€CKOHEUHO OOJIBITMMHU U OECKOHEYHO MaJIbIMHA BEIMYMHAMH.
31. Ilpenen ¢hynkuuu. beckoneuno Oonbime npeaebHbIe 3HAYCHUs] PYHKITUN U TIPeIes
(GyHKIIMN Ha OECKOHEYHOCTH.

32. TeopeMsl o nipeaenax GyHKIHHN (CymMMe, TPOU3BEICHUHN, YACTHOM, CIIOKHON (QYHKIIUHN).
33. IlepBrIii 3aMedaTeNnbHbBIN IPEE.

34. Bropoii 3aMeuaTenbHbIi Mpeied.

35. OgHOCTOPOHHUE MPEIEIHI.

36. HenpepriBHOCTH (hyHKITMHU B Touke. Kimaccudukanus Touek pa3pbiBa GyHKIIHH.

37. CpoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha OTpe3Ke. HempephIBHOCTE CIIOXKHOM (HYHKITUH.



38. 3amaun MexaHUKH, (PU3UKH, SHEPTETUKH, IPUBOISIIUE K ITOHITHIO TPOU3BOIHOM.
39. Onpenenenue mpon3BoaHON GyHKINH. ['eoMeTprueckuii U GU3NIECKUN CMBICIT
IIPOU3BOJHOM.

40. O6mue npasuia auddepeHunpoBaHmst (CyMMBbI, IPOU3BEIECHHUS U YaCTHOTO).

41. TIpousBoaHAs CIOKHOW U 0OpaTHON (PYHKITUH.

42. TIpou3BOJHBIE 3TI€MEHTAPHBIX (DYHKITHIA.

43. TudpdepenmpoBanme nmapaMeTpUIECKU U HESIBHO 33ITAHHBIX ()yHKITHI.

44. Jlorapupmudeckoe nudhepeHInpoBaHIE

45. Nuddepennman. CpoiictBa nuddepeninuana. MaBapuanTHOCTh hopMmbl nuddepeHimana.
46. IIpousBoaubiec u nudepeHIraIbl BHICIIUX MOPSIKOB.

47. Bo3pacranue u yobiBanue ¢yHKni. HeoOXoaumble 1 TOCTaTOYHBIC YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.

48. BBINTyKIJIOCTh M BOTHYTOCTh KpUBOH. Touku neperuda.

3 CEMECTP - OK3AMEH

1.OyHKIIUY HECKOJIBKUX MepEeMEHHBIX (00JIaCTh OIpeieeH s, CIIOCOOBI 3aJaHus,
rpaduyeckoe u300pa>keHue, TMHUU YPOBHS).

2.DyHKIUU HECKOJIBKHUX MIEPEMEHHBIX (OIMpeielieHne, IPeaeN U HENPEPhIBHOCTH ).
3.YactHble U ONMHOE MpHpalieHre GyHKIUN ABYX MepEeMEHHBIX.

4. YacTHbIe IPOU3BOJIHBIEC IEPBOTO MOPSAIKA (PYHKIIUU HECKOIBKUX MEPEMEHHBIX U HX
F€OMETPUUYECKOE UCTOJIIKOBAHUE.

5. MuddepenumpyemMocts 1 oaHbINA AuddepeHran nepBoro nopsaka GyHKIHHA IBYX
MIEPEMEHHBIX.

6. AuddepenunpoBanne HESBHO 33JaHHBIX (PYHKINN HECKOJIBKUX EPEMEHHBIX.
7.YacTHble MPOU3BOIHBIE BBHICIIUX HOPSAKOB (PYHKIIMH HECKOIBKUX MTEPEMEHHBIX.

8. Muddepenumanst Beicmux (2-ro U 3-ro) NOPSAKOB PYHKIIMH JBYX NEPEMEHHBIX.

9. DkcTpemymbl GYHKIUI IBYX nepeMeHHbIX. HeoOxomumoe ycioBue CyiecTBOBaHUS
3KCTpEMyMa.

10. [locTaTouHoe ycI0BHE CYIIECTBOBAHUS HKCTpeMyMa (YHKIUH JIBYX [EPEMEHHBIX.
11. IlepBooOpa3Has u HeonpeaeneHHbI naTerpai. [Ipocreiinue cBoiicTBa
HEOIIPEIEIEHHOTIO UHTErpaJa.

12. OCHOBHBIE METO/IBI HHTETPUPOBAHMS: HETIOCPEACTBEHHOE NHTETPUPOBAHUE;
MHTETPUPOBAHUE METOJOM 3aMEHBI [IEPEMEHHOU

WIN CI0COOOM MOJICTAHOBKHM; MHTETPUPOBAHUE TI0 YACTSIM.

13. UnTerpupoBanue 1poOHO-pallMOHAIBHBIX (DYHKITHIA.

14. nTerpupoBaHnue TPUrOHOMETPUUECKUX (DYHKITHH.

15. UnTerpupoBanne UppauoHaIbHbBIX (QYHKIUI.

16. 3agaun, npUBOAAIINE K IOHATHUIO ONIPENEICHHOrO HHTerpana. OnpeneneHue
OIIpeJIeIEHHOI0 UHTErpaa, ero reoMeTpUUecKuil U (PU3NYECKUI CMBICIIBI.

17. CBoiicTBa OIIPEIETIEHHOIO UHTETpaIa.

18. ®opmyna HetoTona-JlelibHuna.

19. TouHbIE METOIBI UHTETPUPOBAHUS ONPENEIECHHBIX HHTETPAJIOB.

20. Heco6cTBennbie maTerpais I posa.

21. Heco6ctBennbie uaTerpansl 11 poma.

22. IlpubnuxeHHbIe METO bl BBIYMCIIEHUS ONPEACIEHHBIX HHTETPAJIOB (METO
MPSIMOYTOJIBHUKOB, Tpaneuuid, CUMIICOHA).

23. Beiuucienue miomnaaen miockux Guryp B pa3indHbIX CUCTEMaX KOOPAMHAT.

24. BeluucieHue IIuH OyT IUI0CKUX KPUBBIX B PA3JIMYHBIX CUCTEMAax KOOPJAUHAT.

25. Beruucnenune o0bemMa Temna mo M3BECTHOMY MOMIEPEYHOMY CEUCHHIO U 00beMa Temna
BpalICHUSI.

26. 3aauu, MPUBOISIIME K MOHITUIO IBOMHOTO MHTErpaia. OnpeaeneHue, CBOCTBa
JIBOMHBIX UHTETPAJIOB.

27. Beruncienue JBOMHBIX UHTETPAJIOB B IEKAPTOBBIX M MOJISIPHBIX KOOPJAUHATAX.

28. [IpumeHeHne ABOMHBIX UHTETPAJIOB.

29. KpuBosnuHeitnbie nHTErpaiisl I poaa.



30. IIpuMeHeHue KpUBOJIMHENHBIX HHTErpanos I poxa.

31. KpuBonuneiinsie uarerpaisl Il pona.

32. YcnoBue HE3aBUCUMOCTH KPUBOJMHENHOIO HHTETpala OT IyTH HHTETPUPOBAHUS.
®opmyna ['puna.

33. IlpumeHenue KpuBOIMHENHBIX HHTErpanos Il pona.

34. Cxangpsoe nose. [loBepXxHOCTH U TMHUN YPOBHSL.

35. Ilpon3BoaHast 10 HANPABJICHHUIO.

36. 'pagueHT CKaIsipHOTO MOJISl U €ro CBOMCTBA.

37. BekTopHoe mnoe.

38. luBepreHius nojs .

39. Hupkynsuus BEKTOpa.

40. PoTop nosi.

41. Oneparop "'amuibTOHA.

42. ludpdepennmanbHble BEKTOPHBIE ONIEpalliy BTOPOTO MOPSIIKA.
43. ConeHouIaabHOE MOJIE.

44 . TToreHIMaIBHOE MOJIE.

45. 'apMOHHUYECKOE TIOJIE.

4 CEMECTP - sx3amen

. Uncnossle psapl. CBONCTBA YUCIIOBBIX PSAIOB.

. Heo6xo1uMblii MpuU3HaK CXOJAMMOCTH YUCIOBOIO psfa.

. 'apmonunueckuit psia. ['eomerpuyeckuid psia.

. [Ipusnak Jlamambepa. Pagukansublii npusHak Koy,

. UaTerpanbusiii npusHak Koiiu.

. 3Hakouepenyroumecs psaabl. [Tpusnak JleitGnuna.

. OOuMii [oCTaTOYHBIM NPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHBIX PS/I0B.

. AGCOIOTHAs U YCIOBHAs CXOJMMOCTH YUCIOBBIX psiioB. CBOMCTBA aOCOIIOTHO
CXOIALIUXCS PANOB.

9. ®yHKIMOHAIBHBIE PAJIBL.

10. HTepBan u paanyc CXOAUMOCTH CTENIEHHOTO PsAa.

11. CBoiicTBa CTENEHHBIX PSAIOB.

12. Paznosxenue pyHkIMii B creneHHble psaabl. Psasl Telnopa u MakiopeHa.

13. TIpunosxeHust cTeneHHbIX psaoB. [IpubamkeHHOe BIYMCICHUE 3HAaUeHU N (YHKIUIA.
14. TIpunosxeHust CTeNEeHHBIX psAoB. [IpubamkeHHOE BBIYMCICHUE ONPEIeIeHHBIX
HMHTErPAJIOB.

15. IlpunosxeHust cTeneHHbIX psAaoB. [IpubmmkenHoe pemenue quddepeHIaaIbHbIX
YPaBHEHUM.

16. Psnpl @ypobe 2[Iu-nepuondeckux GyHKIUA.

17. Paznoxxenue B psiji Oypbe UeTHBIX U HEYETHBIX (YHKIUH.

18. Paznoxenue B psag Oypbe GyHKINN TPOU3BOIBHOTO NEPHOJA.

19. OcHoBHbIe TOHATHUS TeopUH U (PEepPeHIINATBEHBIX YpaBHEHHH.

20. Iuddepenumanbabie ypaBHEHHE IEPBOTO MOPSIIKA.

21. YpaBHEHHE ¢ pa3aeNsAOMUMHACS IEPEMEHHBIMU U METO/IBI UX PELICHUSI.

22. OIHOPOHBIE YPaBHEHHUS IIEPBOTO MOPSIAKA U IPUBOASIINAECS K HUM, METOJIBI MX
peneHusl.

23. JIuneliHbple ypaBHEHHS IIEPBOTO MOPSAKA U YPAaBHEHUS bepHYIUIM, METOIbI NX PEIICHMS.
24. YpaBHEHHUS B MOJHBIX AU depeHnnanax u NpuBOASIINEcs K HUM, METO/Ibl UX PELIEHHUS.
25. Nubdepennmanbapie ypaBHEHHS BBICIIUX MOPSIKOB. OCHOBHBIC TTOHSTHS.

26. IubdepennmanbHpie ypaBHEHHS BBICIIUX MOPSJIKOB JIOMYCKAIOMINE TOHWKEHNE
MOPSAKA.

27. JluHenHbple OMHOPOHBIE YPAaBHEHHUS BBICHIETO MopsAika. OCHOBHBIE MOHSTHUA.

28. JIunelinpie qud depeHraabHble YpaBHEHUS BTOPOTO U BBICHIMX MOPSIKOB.

29. Jlunerinbie oqHOpOAHBIE TUDPEpEeHITNATBHBIC YPABHEHUS BBICIIINX MTOPSIAKOB C
MOCTOSIHHBIMU KO3(D(pULIMEHTaMU 1 METO/Ibl UX PEIICHUS.

0 1N N KW —



30. JIuneiinbie HeOAHOPOIHBIE AU PepeHInanbHbIe ypaBHEHNS BBICIINX HOPSIKOB. MeTos
BapHally POU3BOJIBHBIX TOCTOSHHBIX.

31. Jluneiinbsle HeOAHOPOIHBIE AU PepeHnanbHbIe ypaBHEHNS BBICIINX HOPSIIKOB C
MOCTOSTHHBIMU KO3(D(PHULIMEHTaMH C MPaBOM YaCThIO CIEIHATLHOTO BUIa U METO/IBI UX
pelIeHus.

32. CoObitus. Tunsl coObiTuii. Anredpa coObiTuii. J{uarpammer Diinepa-Benna.

33. IlonsTue o BeposaTHOCTH. CBOWCTBA BEPOATHOCTH.

34. Knaccuueckoe onpeeneHne BEpOITHOCTH.

35. 'eomeTpuyeckuii MoaX0/1 K ONMPEICTICHUIO0 BEPOATHOCTH.

36. 3aBUCHUMBIC U HE3aBUCHUMBIE COOBITHSI.

37. TeopeMbl CI0KEHUS BEPOITHOCTEH.

38. TeopeMbl yMHOKEHUS BEPOSTHOCTEH.

39. ®opMmyia moaHOM BepoATHOCTH U ¢opmysia baiieca.

40. IToBTopHBIC HE3aBUCHUMBIEC HcTIbITaHUA. DopMyiia bepHyrum.

41. HauBeposiTHEHIIIEE YMCIIO HACTYIUICHUS COOBITHS.

42. ®opmymna Ilyaccona.

43. Unterpanshas ¢popmyna Myaspa — Jlannaca.

44. JloxanpHas ¢popmyna Myaspa — Jlamaca.

45. IlonsiTue o ciiy4ailHOW BeMyuHe. TUmbl caydyallHbIX BEJIMYUH.

46. luckpeTrHas ciaydyaiiHas BEJIMUMHA U €€ 3aKOH paclpeesIeHUs.

47. Onepauuu HaJ AUCKPETHBIMU CIyYalHBIMU BEJIMUMHAMU.

48. OCHOBHBIE YHCIIOBBIE XAPAKTEPUCTUKHU AUCKPETHBIX CIIyYailHbIX BEJITUYMH.

49. buHOMHAJIbHBIN 3aKOH PaCIpPEICIICHHUS.

50. 3akoH pacnpeaenenus [lyaccona.

51. 'eomeTpuyeckuii 3aKOH pacrpeaeacHus.

52. IloHsiTe 0 HENPEPBHIBHOW CITy4yallHOM BEJTUYHMHE.

53. ®yHKIUs pacupeeieHus U ee CBOICTBA.

54. I11OTHOCTBH BEPOSITHOCTU pacipeiesICHUsl HEIPEPHIBHOW CIy4yallHON BETUYUHBL.
CBolicTBa INIOTHOCTH BEPOSATHOCTU PACIIPEAEICHUS.

55. Yucnosble XapaKTEPUCTUKU HENIPEPBIBHBIX CIIyYalHBIX BEJIUYMH.

56. Iloka3aTenpHBbIN 3aKOH paclpeaeIeHusl.

57. PaBHOMEpHBI 3aKOH PACIPEAEICHUS.

58. HopmanpHBI 3aKOH paclpeneeHus U ero CBONCTBA.

59. OcHOBHBIE 33/1a4¥ MATEMaTUYECKON CTaTUCTUKH.

60. ITonsTHE O BEIOOPOYHOM METO/IE.

61. Cratuctuyeckoe pacrnpesieseHue BBIOOPKH.

62. BapraunoHHbIH psig U ero rpaduky.

63. OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKH BHIOOPKU. BpIOOpOUHas cpeqHsist U ee CBOMCTRA.
64. BeibopouHas nucrnepcus U ee cBoiicTBa.

65. Mona u MequaHa.

66. Cratuctuueckas runote3a. OCHOBHas U KOHKYpUpytomias runotessl. [IpocTas u
CJIOKHAsI TUTIOTE3BI.

67. IIpoBepka runoTe3bl 0 HOPMAIBLHOM PACHpPEICTIEHUH T€HEPATTbHON COBOKYITHOCTH.
Kpurepnii cornacus [Inpcona.

68. OCHOBBI CTaTUCTHUYECKOTO OlIeHUBaHUs. TpeGoBaHuUsl, IPEABbIBIsIEMbIE K
CTaTHUCTUYECKUM OLIEHKaM.

69. HTepBanbHOE OLlEHNBaHUE. JloBepUTENbHAS BEPOSITHOCTD. [l0BEpUTENBHBIA HHTEPBAI.
70. @yHKIIMOHAIBbHAS, CTATUCTUYECKAS U KOPPEISALIMOHHAs 3aBUCHMOCTH.

71. JIunetHas napHas perpeccus A HECTPYIITUPOBAHHBIX JIaHHBIX.

72. KoappuireHT Koppemisiiiiuu U ero CBoMcTBa.

3ananus 19 nposepku ypoBHeit 00yueHHocTH YMETD u BJIA/IETD B npuJ/io:keHusix
1m2.
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10.

11.

12.

13.

14.

15.
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IMPUJIOKEHHUE Nel
SAJAHUA JJIA ITPOBEPKU YPOBHA OBYYEHHOCTU YMETH
1 CEMECTP

Pasnes « AHAJIMTHYECKAS TeOMETPHUs

X
CocTaBuTh 06mIee ypaBHEHHE paMoii — + — = 1 1 ykasaTs KoOpaMHATEI HOPMATBHOTO BEKTOPA.

JlaHbl BepIIMHBI TPEYrOJbHUKA: A(4;6), B(—4;O), C(—l; —4). CocTaBUTh ypaBHEHHE

BBICOTHI, ONYIIEHHON U3 BepIIUHbI 4 Ha cTopony BC.
Haiiti yrioBo#t koappumeHT mpsiMoi U OTPE30K, OTCEKaeMbIil €0 Ha OCH KOOPIWHAT, 3Has, YTO

TpAMast IPOXOIHT Yepe3 Touku P (2; —8) , Q (—1; 7) .

JlaHbl BEpIIMHBI TPEyroJbHUKA! A(l; 2) ;. B (3; 7) ; C (5; —13) . Boluncnute AIMHY BBICOTHI,
omyIIeHHOH 13 BepimnHbl C Ha CTOpoHY AB.
JIBe CTOpOHBI KBajpaTa JexkaT Ha mpsmbix 2X + 3y +11=0, 2x+ 3y —13=0. Beruucnuts
€ro IJIOMAb.
x+1 y z+1

Haiitu Touky nepecedyeHus NpsIMOM U MIIOCKOCTH > = 6 = T, X+4y+ 13z - 23=0.

X-3 y-6_ z+7

1 1 =2

Haiith  BenuumHy  ymia  Mexny — IIpsIMoOM

4x-2y—-22-3=0.

CocTaBHTb ypaBHEHHE MIIOCKOCTH Tpoxosmeii uepes ock OZ u Touxy A(Z; -3, 4) .

HaliTu paccTossHME OT TOYKH M, (1,-6,-5)

My(-1.2,-3) M,(4,-1,0) M;(2,1,-2)

nu IIJIOCKOCTBIO

JI0 TUIOCKOCTH, WIPOXOJAIIEH dYepe3 TOUKH

X=2t-1;
Haiitu Touky nepeceuenus npsmoit Y =1 + 2; ¢ mIockocThi0 3X — 2y +2=0.
z=1-t.
Xx+1 y-2 z+3

Ilpu xakom 3Hawennun [N npsamas napajieabHa  IIOCKOCTH

m -2
X—3y+6z+7=0?

X=3 y-6_z+7
1 1 —2

Haiith  BenmumHy yriia  MexAy  NpsMOH U  IUIOCKOCTBIO

4x—-2y—-22-3=0.

CocTaBuTh ypaBHEHHE MpAMoii, npoxozsuieii uepes Touky M, (2;—3; —5) HEPIEHAUKYIAPHO K
mnockoctn 6X —3y —52+2=0.

IIpn xakux 3HAYECHHAX A u B nnockocrn 2X + Ay +3z-5=0u BXx-6y—-92+2=0
napasule/ibHbIL.

IIpu xakoM 3HaueHHH (X U IB ypasrenns 2X+ay+3Z2—-8=0u fX-6y—-62+4=0

OyIyT OIpenemnsTh napauiedbHble TUIOCKOCTH.
11
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Pazgen «Ilpenesnnl QyHKIMU OJHOM NePeMEHHOH
BouruncaunThb npeaedibi:

D l 5x% +4x? +1
XIL[] 7x +5x° +10
. Ax e x+11
2) limo s
) n>+n+5
3 S eEE—
) Inlm 3 +4n+6
. 23 +4x+1
4 =
) IXIID 5x° —10X + 6
3 2
5) Iirnx +52x +7X+3
xow  AX° +5X+1
) n“+n+5
6 —_—,
) limge s
. 22X +4x+1
7 -
) lem 5x* —10x+6
. 5 +4xP+1
8 —,
) IXIID 7x3 +5x% +10
0) I 15x + 4x? +1
M= 52410 °
. 12x3+4x+1
10 _
) Ijm5x2—10x+6
2
11) | 4x° +1

1M 552 +10

2_
12) IimM
x>2 X° —5X+6

) (x+1)2
13) lim ———~—
x>-12 +3X+ X
14) "m22x——2
x>l X —4X+3
. x*-25
15
) I!m x? —5x
) 9-—x?
16 _
) |XII_T;I X2 +X-6
2
17) Iim2x 3x2+1
x—1 (X—l)
. X°+6x+8
18 _
) IXLrD x?—16
19) lim—2X=2

x>1 x2 —3X 42

12
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. 3—Xx+7
20 _
) I!m 6—3x
21) i JXx+13-4
!ED 4x-12
22) limg—“l_XS_3
x>-8 X4
%) legl] \/xx+;1—2

Paznen « AuddepennupoBanne GpyHKuMii 01HOI epeMeHHON»
Haiitu npousBoanbie GyHKumMi

1) y= (3X —3/?)(3arctgx—2log3 x)+\/§

) y=—2 =2 L sin1
arcsin x+21In x
_ log, x+1g2

arccos x — 2x°

4) y= (2005 x—Ej(arcctgx+43)
X

3) —In10

5) y= (thgx—i](cosx Inx)

2" —x% +e?
6) y="——r
2log, x-3
X 2
7 y= 5e” +3x +1g5

2arcsin X +4sin x

8) y=(3cosx—4In x)(%+e3]
9 y :(SCtgx+7X)(<‘/x—3+3sin x)

10) y= (5arcsin X+ ZX)(Q/XT—Btgx)
3In x+5\/_

2arctgx + 4
3e*+5

2tgx + 43/x_4

13)  y=(3e"—4cosx)(log, x+5tgx)+/7

14) (3tgx +53% ) (arcctgx—4")

11)

12) y=

15) y= (2arctgx+4x)(3ln x—x3+1)
16) y =(2ctgx+3In x)(4arcsmx \/_)

17) y:sln(x +2Inx)+\/§
13
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HajiTu npou3BoaHble PYHKIMA CI0KHBIX PyHKUMHA
L y=sin(x’+2Inx)++2
2. y=(x+4sin x)3

3. y=arctg(sin3x+4)

4, y= In(3x2 +2tgx)+1

5. y=5reinai o

6. y=arccos(5x" +5)

7. y:sin(i/;+4x)—3

8. y=log,(sin 2x+4)+J§
9. y=tg(log, x+3)

10, y=3%

11. y= cos(Bx - %)
X

12. y =log, (3x—cos x)

13. y =arcsin(2x’ +cosx)

14. y=ctg (%+ In xj
X

3
15. y :(%+4XJ
X

16. y =arccos(In x+4tgx).
17. y =arccos(cos2x—Inx).
18. y =arctg(4e”-5).

Paspnen « HeonpeneneHHblii HHTErpan
HaiiTu HeonpeaeeHHbIH HHTErpaJl
X7* —8+4xcosx
1) J. dx.
X

) x2—1|
) -[x2+1 X

3) J'de.

20% |y _4[y3
y [FZPy

5) _[(2)()(;33)2dx.

dx.

J- x* —5x%e* +9x
X2

14
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3xe* —xsin x +5x
7) j -

dx.

8) _[(ZXXJ;3)2 dx.

9) J-2x+lOIX

dx.

10) Ixe —2e sin X

2X — 3x2eX +¥x3 +3x2
X2

(3x+\/_)

11) j dx.

12) [*——

xe* —4&+3x—2
X

dx .

13) j

x+1

14) j

x% cos X + 3x* —5x

15) j " dx .

e*x® + 4x°sin x + 9x*
16) | ; dx.

(x+2) dx

17) j

18) j()(:—sl)zdx.

4
20)_|.4X +15x%e* +14x dx

X

x+3

21) j
22) J' 3x—2 cos2x dx .

23) j (3x—2)e*dx .

24) [(3+9x)cos8x dx.

25) j(xz —3x) In xdx.

26) I(5x+23)c038x dx.

27) I(le—4)sin 5x dx.

28) I(sz —16x* —2) In x dx.

29) J.x“ In xdx .
15



Boruucautno OINpeacjJceHHbIC HHTEIPAJIbI

10.

11.

12.

13.

14.
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30) J'(2x+1)exdx.

31) I 6x+2 sin6x dx .
32) I(Scosx+5)sm Xdx .
33) j(3 1)sin3xdx .
34) j(2x+5 )3*dx.

35) _[ x +2x)|nxdx.

T
j cos x sin® xdx .

-

><|<‘D
N o< I
o
>

- C— N

=
=
N

(2]
—_—
>
N
_I_
>
w
@D
N~
(@}

Ot S

v._.hlw
(@]
o
w
>

:‘N
<
o

&

(2]

>
+
[EEN

sinln x

h LN S

o
X

>

1
h_1n2
73

28 +1

dx .

I—"_.Q—.%'H
>
[y
5
>

dz.

O

l2
_[ sin xcos® xdx.

716
1

ﬁﬂo

P e— D e
5

zl4

Plx

2
5 COS (x)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

1
_[ 31+ 7xdx
0

1/2
J' arcctg2xdx .
0

7l2
_[ (x+3)sin xdx.

0

e
Ix3lnxdx.

—— 0o ~

(x—2)e"dx.
23
0

_[xln(l—x)dx.

N

jln(3x+2)dx.
(x+1)edx.

2x arctgxdx .

O L "_‘._‘O -

j‘\/16—x2dx.
SJJ-E x2—2|
N

3x2 9—x*dx.
[x

23
j-\/xz—9|
3

1 4—x*dx.
[

0

16



30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.
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j /—X3 d r 2 J7+x3d
——=0X. 31. 7 .
| e !x +x2dx
\/1+coszxdI

BbrauciuTh KpUBOJIMHEHHBIA HHTETPAJI 1O JIJIMHEe AyTH L j o5 x ,rme L: y=sinx,
L

0

IN

x<Z.
4
X3
BbrauciuTh KpUBOJIMHEHHBIA HHTETPAJI 1O JIJIMHEe AyTH L J—Z dl,rme L: xy=1, 1<x<2.
L
3

o o X
BbrauciuTh KpUBOJMHEHHBIA HHTETPAJI 1O JIJIMHEe AyTH L J.\/1+ x*dl,tmeL: y= ? ,
L

1<x<2.

BbraucnnTh KpUBOJUHEHHBIN MHTETpal MO JuihHe ayru L j y2d| ,rneL: y= 0<x<2.

L

X
2 )
BoruucianTs KpUBOJIMHEHHBIN HHTETPA 110 JJIMHE TyTH L I ydl,,rneL: y= XS, 0<x<l1.
L
t2
. G X=—
BbraucnnTh KpUBOJUHEHHBIN MHTETpal MO JuihHe ayru L .[Zydl ,roe L: 2, 0<t1.
L
y=t

X=t-sint
BrruucianTs KpUBOJIMHEHHBIN HHTETpA 110 JJIUHE TyTH L j\/? dl, rme L: { 1 ¢
=1-C0S
L y

0<t<2r.

BbraucnnTh KpUBOTUHEHHBIN MHTETpall o JIMHEe AyTH L I x*+y?dl,tme L: r=2cosg,
L

T T
—Z<gp<Z,
2 ¢ 2

BoruncnuTth KpUBOJMHEHHBIN HHTETpaN 1O JUIMHE AyTy L I x*+y?dl,raeL: r=2sing,
L

O0<¢g<r.
BorurcnuTh KpUBOJMHEHHBIN HHTETpall 1O JUIMHE AyTH L J.;‘/XZ +y%dl, e L: r=1-cosg,
L
0<¢<2r.
0’z

Haiiti npousBogHyro ¢bynkuun Z = yZXEX .

. 0’z 5 , X
AuTH MPOU3BOJHYO — YHKIOUN - .
ox? y? —2X

0’z
Haiitn npousBoaHy0 y dysxmun Z = In (Xzy + Xy2) .

0%z 1y
Haiitu nmpousBoiHy0 ? ¢byaknmu Z =€ -x-1.
X

17



46

47

48

49

50

51
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0’z
. Haiitu npousBonHyto ¢bynkunn Z = |Og3 (X6 + y2) +5x%° y4 +1.
o 822 2 Xy
. Haiitn mpousBomHyr0 ¢yaxmm Z = X €7 .
0°z y?
. Haittu npoussoanyo —— ¢byHkunu Z = .
X+7y
5 0%z a4
. Haiitn npousBonHyI0 ¢Gynkmun Z = XY —SIN (2X + 3y) .
0%z 4.3 | 4x-3y
. Haiitu npou3BoaHyo bynkuun Z =Xy +¢€ .
y 0’z 6,,2
. Haiitu npousBoHyto XD Gynkn Z =X'Y" — COS(3X — 5y)
Xoy

52.
53.

54.

55.
56.

57.

58.
59.

60.

61.

62.
63.

Paspen «Teopus mojis»
BbIYMCIUTE POTOP BEKTOPHOTO OIS A (M ) = (X - Z)I_ -V T + (y + Z)k :

Haiitn mnpomsBomHyto ckamspHoro mois U= X* COS Y+ x3y +5X2—5%z° B Touke
MO(:L' 2; —l) 10 HaIpPaBJICHUIO OT TOUKHU M o K TOouKe M1(2; 2;1) .

Haiitu rpaguent ckanspuoro nons U = 2x° y+ xz° + 5yZ2 + X B TOYKe MO (1, —2;1) U €T0
MOJYJIb.

BEIMUCIUTE POTOP BEKTOPHOTO TOJIS a(M ) = (2X2 - Z)I_ — Xy j_ + (y2 + Z)|Z

IIpoBepurs SIBJISIETCS hjos BEKTOPHOE rosue
E(M ) = (—2X - 3yz)|_ + (—2y - 3XZ)]T + (—22 - 3xy)lz MOTEHIUAIBHBIM WIN
COJICHOM/IANIbHBIM. B Cilyyae MOTeHUHanbHOCTH ods a ( M ) HalTH €ro MOTEeHIHAal.

Haiitu nmpousBoaHyto ckansipHoro nous U = (X2 + 4X3) COS Y + 5XZ B Touxe MO(O; 2;—1)

I10 HAITPABJICHUIO OT TOYKH M o KTOYKC |\/|1(2, O,l) .
BBIYUCITUTE POTOP BEKTOPHOTO MOJIST A (M ) = xyzi_ - y3z T + (2y + Z)IZ

Haiitu rpanuent ckansgpHoro noist U = xy22 +4XZ + Xy — 2° +2 B 1ouke M 0(4; —2;0) u

€ro MOyJIb.

Haiitu rpanuent ckansapsaoro noist U = 2x? y4 +xz° +52° + XYZ B Touke Mo(l; —2;1) u

€ro MOJyJb.

Haiitn rpamment cxkamproro momst U =4X’Z+5X°y —yz° +6X+5 B Touke
M, (=1 —2;3) u ero moxyis.

BeraucnuTs poTop BEKTOPHOTO TOJIS é(M ) = (2x2y - Z)I_ — Xy T + (y + ZZ)E .

Haiitu npousBonHyro ckamsipHoro mnoinst U = XCOSY + Xzy +9XZ — 5xy22 B TOYKE
M, (L;2;—1) no nanpasnenmo or touxku M k rouxe M, (2;2;1).
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Haiitu npoussomHyio ckansporo mons U= xe’ +ye*—z®> B Ttouke M, (3;0;2)no

HanpasieHuto ot Toukn M, x rouke M, (4;1;3) .

Haiit rpagment ckansproro nonst U = Inx* +y® +2z° B Touke M (0;1;2) u ero momyss.

Bbrmcants motox  Bektopuoro momst a(M)=(2X—2)i +(y—X)]+2zK uepes Bremmroro
MIOBEPXHOCTh MHUPAMHIBI, 00pPa3syeMyl0 IUIOCKOCTBIO X+Y+Z=2 © KOOPJAUHATHBIMH
TIOCKOCTSIMHE 110 (hopmyiie OcTporpaickoro.

Bbrucauts motok BextopHOro moms a(M) = (X+22)i +(y—3z)j+zK uepes Bremmmowo
MIOBEPXHOCTh MUPAaMHUIbI, O0pa3yeMyl0 IUIOCKOCTBIO 3X+Y+Z=6 © KOOpAWHATHBIMH
TUIOCKOCTSIMHE 110 (hopmysie OcTporpaickoro.

BbI4mCINTS pOTOp M AMBepreHuuo Bekroproro momt a(M) =3(X—2)i +(x* —y?) ] +3zk .
IIpoBeputs siBisieTcss i Bektoproe more a(M)=(3x—yz)i +(3y—xz)] +(3z—xy)k
NOTEHIMAIBHBIM HJIH COJICHOMJAIBHBIM. B ciydae MOTEHIMAIbHOCTH IMOJS HAWTH €ro
HOTEHIIUAI.

Haiitn mpomssomnyio ckansproro moms  U=IN(3—x*)+xy’z B touke M,(13;2) o

Hanpasienuio or Toukn M, k touke M, (0;5;0) .

Bbrumcauts notok Bexropuoro mons a(M)=Xi +(X—y—2)]+ 3y +2)k uepes sremmiow0
MOBEPXHOCTh MHUPAMHUJIbI, 00pa3yeMyl IUIOCKOCTBIO X+2Y+2Z=2 W KOOPAHHATHBIMH

IUIOCKOCTSIMU 110 (hopmysie OCTporpaackoro.

PA3JAEJI «PAAbI»
HccaenoBarb cX0AUMOCTH psiia

= (2n-1)" x, 3"
Z(3n+1) ' o 2o

n=1 nzln +1
n=1 3n . 10 Z(_l)n+ - .
© AN n=1 2n!
2 0 n
~ " Z(Zn +1j |
i[sn—zj” —\5n+1
“\an+1) = n+l
2n 12, )
i(?n—zj 52" (n-1)!
=\6n+5 . » _1”
i(_l)ml n+1 . o1 A/ N° +1.
2 : )
n:1 n +2 [o9) 1 n -n
14. — — .
© 3".n ;3“(n+1)
~2".(3n+2) -
(3n+2) 15. Z(”n'

—.
~ n°+1 < (n+ 1
16. E — =.

( J 2"
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) 1 (e 0]
17. Y (-1)" . ns1 N—1
;( ) W] 20. Z’i(—l) el
n=
18 Z3-5-7-...-(2n+1).
oy 2-5~8-...~(3n—1)
1
19. .
nZzi‘nlnzn
HaiiTu 06s1acTh CX0AUMOCTH Psijia
2 n(x—1)" - 2" (x-1)'
1. _ 14. _
nzz;a- 2n+l nZ::f 4n-3
< (x—3)" 5 S (2x+1)"
22 . .nZ:l:Sn_z.
2 (x—4)" 163 (n+1j" .
3. . Y el G
E \/ﬁ n=1 n
o = e 5)n
on 17. 1 1(X+—
4. 25n+2 X" nZ:I:( ) n-5"
n=1 n
= (-1) X"
0 2n-1 18. (
5. Y X Zl 7n-11
= n(n+3) n
n » § ()
6 im l n:l(zn—l)zn
' ] 52n ’ ( )
n= e . (x+5)"
o0 n(x+2)n 20 Z::(—l) n2.4”
7 Z n=1
’ 3n+1
n=1
o0 Xn
8.
nzzl4”(n2+1)
00 n
o Z(x +1)

10. i 2” (X_?’)n.

11, i(x_l)n .
12,

13. 3 nix".

20



Ipuioxenue Ne 1. 3aganus nJist npoBepku ypoBHs odydyenHoctn YMETD | 21

Pa3zpennl «/u¢pdepennuaibabie ypaBHEeHH NePBOro nopsaka» u «Jugdepennuaiabubie
YPABHEHHs BBICIIHX NOPSAAKOB)

(1-x*)y'+xy—3=0

Onpenenuts Trll 11U PepeHInaTbHOTO ypaBHEHUS

12 _
Onpenenuts U AU HEPEHITHATEHOTO YPaBHEHUS y (X 4) 5

Onpenenuts THI AU HEPEHITHATEHOTO YPaBHEHUS
Onpenenuts THI AU HEPEHITHATEHOTO YPaBHEHUS

x(y'—y)=¢e"
Onpenenuts THI JUPHEPEHITUATEHOTO YPABHCHUS

xy' =3y +x'y* =0

Onpeanenuts Tunl 1udepeHIranbHOro ypaBHEHUS

'—2yyInx=
Omnpenenuts TN AU HEPEHIINATEHOTO YPAaBHEHUS y \/? 0
3
X
3y’ —2y="—
Omnpenenuts TUNI AU HEPEHIINATEHOTO YPAaBHEHUS
y:imi
Omnpenenuts TN AU HEPEHITNATEHOTO YPAaBHEHUS X X
2 2 2 —
10. Onpenenuth Tui AU GepeHINATEHOTO YpaBHEHUS (X + 2Xy + 1)dX + (X ty 1)dy =0
dx dy

+ =0
2
11. Haiitu o6iee peuieHune qudQepeHIuaIbHOr0 YpaBHEHUS 3y"+1 2x-1

r_ 2 X
12. Haiitu obee pemenne nudpepeHInaIpHOT0 YpaBHEHHS y'= (y +1}-}

d
y2dx + 3y
13. Haiitu obuee pemenre nudpepeHINaILHOTO YpaBHEHHS ax" -
, _ sinx
y 2-3y°
14. Haiitu o6miee penierne qudQepeHMalIsHOTO YpaBHEHUS
1+
Xydx— y dy=0
15. Haiitu o6miee penierne qudQepeHnaIsHOTO YpaBHEHUS 3x+2
, e+l
16. Haiitu o6miee penierne quddepeHIualsHOT0 YpaBHEHUS tgy
2X —

1dx+(4y —3)xdy=0

2
17. Haiitu obmee pemenne nudpepeHInansHOr0 ypaBHEHHS

, _2cos’y
=—
18. Haiitu obiee pemenne nudpepeHnnansHOr0 ypaBHEHHS x"-1
X
dx— 2 dy=0
19. Haiitu obmee pemenne nudpepeHINanbHOT0 ypaBHEHHS 3y+2 6x
. 1
" (¥ +1N1-x?
20. Haiitu obuiee pemenne audhepeHIraIbHoro ypaBHeHUs
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22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

1.
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Y—X:cmzz-
X X

2
Haiitu obmee pemenne auddepeHaT-HOTO YpaBHEHUS X X

Haiitu o6mee pemenne nuddepeHINaNbHOTO ypaBHEHHS

y'= .
ctg(yj
Haiitu o6mee pemenne nuddepeHINaNbHOTO ypaBHEHHS X
_y y
y'=2e * +=
X

Haiitu obmee pemenne auddepeHarsHOro ypaBHEHUS

Haiitu obmee pemenne auddepeHarsHOT0 ypaBHEHUS (nyz + 1)dX + (2X2 y- 3)dy =0
Haiitu obmee pemenne auddepeHaTsHOT0 ypaBHEHUS (12X3 y- 4)dX + (3X4 + 10y)dy =0
Haiitu obmee penienne nudgepeHnnansHOr0 ypaBHEHHS (5 B 4Xy2 )dX + <ey —4x° y)dy =0
Haiitu obmee pemienne nudpepeHnnansHOr0 ypaBHEHHS (4)(3 y*+ ZX)dX + (2X4 y- 2y)dy =0
Haiitu obmee pemienne nudpepeHnnansHOr0 ypaBHEHHS (ey —4x° )dX + (Xey + 3y2 )dy =0

2 2 3 _
Haiitu obmee pemenne auddepeHaTsHOT0 ypaBHEHUS (6Xy B 4)dX + (6X y +8y )dy =0
y"+6y' +9y =0

O0uiee perieHne OIHOPOAHOTO YpaBHEHHUS UMEET BU]T

y"+3y'—4y =0

Oo1ee perenne 0JHOPOTHOTO YPaBHEHUS AMEET BUJI

y"—8y'+16y =0

OOuiee perieHne OIHOPOAHOTO YpaBHEHHUS UMEET BU]T
y"—10y'+25y =0

O011ee perienre 0 JHOPOTHOTO ypaBHEHHSI uMeeT BUJT
" ' _

O011ee perienre 0 JHOPOTHOTO ypaBHEHHSI y'—3y'+2y=0 uMeeT BUJT
n ’ _

OO6iee pernieHre OJHOPOTHOTO YPABHEHHUS y'+2y'+y=0 UMeEeT BUT
" ' _

O011ee perienre 0 JHOPOTHOTO ypaBHEHHSI y'+4y'+5y=0 uMeeT BUJT
n ’ _

OO6iee pernieHne OJHOPOTHOTO YPABHEHHUS y'-6y'+13y =0 MMEEeT BU/T
" ' _

O011ee perienre 0 JHOPOTHOTO ypaBHEHHSI y' -4y’ -5y =0 uMeeT BUJT
" !’ _

OO6iee pernieHne OJHOPOTHOTO YPABHCHHUS y'—2y'+10y =0 MMEeT BU]T

Paszgeant «Teopusi BeposiTHOCTEH» M «MaTemMaTnyeckasi CTAaTUCTHKA
Y4yacTHUKH KepeObeBKH TSAHYT KETOHBI U3 smuka. Homepa sxerono ot 1 mo 100. Haiitu

BEPOSITHOCTH TOT'O, YTO HOMEP MEPBOT0 HAYyauy W3BJICUCHHOTO KETOHA HE COJIEPKUT HHUGPY 6.

2.

bpocator nBe miecTurpaHHble WrpajnbHble KOCcTH. HalTu BEpOSTHOCTH TOrO, 4TO CyMMa

BBITIABIIMX OYKOB — HECYCTHOC YHUCIIO.

3.

B norepee pasbirpeiBatorcest 500 6usetoB. KpyIHble BRIMTPBININ MAIAI0T HA OMIIETHI, HOMEpa KOTOPBIX

COACPIKAT TPpU OAMHAKOBBLIX I_II/I(l)pLI. Hexkro Ky OJJUH ouner. Haiitu BCPOATHOCTL TOr'0o, 4TO OH

BBIMTPACT KPYIHBII BBHIMTPHILL.

4.

Bbpocatorcs e urpaneHbie KocTu. KakoBa BEpOATHOCTh TOr0, 4TO CyMMa OYKOB paBHa § , a

pasHoCcTh — 47

5.

W3 kononpl, coaepxaniet 36 kapT, HayAady U3BIEKAOT oAHY. HaliTu BEpOSTHOCTB TOTO, YTO

Oyznet uzBieueHa Gurypa aro0oi MacTu (o (GUrypoit IOHUMAIOT JaMy, BajeTa, KOpoJis).
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6. Bpocarorcsi OIHOBpEMEHHO JBE WrpajibHble KOCTH. HailTm BeposITHOCTH TOro, YTO
MIPOU3BEICHNE BBINABIINX OYKOB PAaBHO 8.

7. B smuke 10 kpacHbix u 6 cuHuX myroBull. BeiHumaercs Haynady oaHa myrosuia. Kakosa
BEPOSITHOCTH TOT'0, YTO MyTOBHIIA OyAeT KpacHasi?

8. HaiiTu BEpOSTHOCTH TOTO, YTO MOAOPOIICHHAs KOCTh YMaJeT, IMOKa3aB Ha BEpXHEW rpaHu
YETHOE UJIM KPATHOE TPEM YHCIIO OUKOB.

9. BeposiTHOCTH MOMaiaHKsl CTPEJIKOM B MUIIICHB, paBHa 0,9. KakoBa BEpOSTHOCTH TOTO, YTO OH TOMAACT
TOJIBKO TIPH TIEPBOM BBICTPEJIE U3 TPEX.

10. B ypue naxogsTcs 6 mapoB, U3 KOTOpbIX 3 Oenbix. Haynauy BBIHYTBHI OJIMH 32 APYTUM JIBa
nrapa. Belaucinuth BEpoATHOCTH TOTO, UTO 00a 11apa OKaKyTcsi OeJIbIMU.

11. BeposiTHOCTh TIpaBUIILHOTO OQopMmieHus cuera Ha mnpennpustau coctapisier 0,95. Bo
BpeMs ayJTUTOPCKOM MpoBepKH ObLIM B3STHI ABa cuera. KakoBa BEpOATHOCTH TOTO, YTO TOJIBKO
OJIMH U3 HUX 0()OPMJICH NMPaBUIHHO?

12. Tlpeanpusitue oOecneunBaeT PETYJSPHBIA BBITYCK MPOIYKIIUH TpU OS30TKA3HOM MOCTaBKe
KOMIUIEKTYIOIIMX OT JABYX CMEXHHUKOB. BEpOsTHOCTh OTKa3a B MMOCTABKE MPOAYKIMHU OT IIEPBOTO
u3 cmexHukoB paBHa 0,05; or Broporo — 0,08. Haiitu BepositHOCT cOost B pabore
MpEeANPUITHS.

13. B onnoit ypHe HaxoasaTcs 4 O6enbix U § YepHBIX MapoB, ApYyroit — 3 Oenbix U 9 yepHbix. U3
KaKIOW YPHBI BBIHYJIU MO OAHOMY Iapy. HailTu BeposSTHOCTH TOro, 4TO 00a IIapa OKaKyTCs
OeNbIMH.

14. B ypHe Haxondarcsa 15 Genbix M 6 yepHbIX 1IapoB. V3 Hee BBIHMMAIOT Hayraja OJUH LIap,
CHOBa BO3BpAIlalOT €ro B YPHY M IIapbl MEPEMEIIMBAIOT. 3aT€M BBIHUMAIOT BTOPOM IIap.
Haiinute BeposiTHOCTB, UTO 00a BEIHYTHIX I1apa OellbIe.

15. Pa3pbIB asieKTpUYECKOW LENMU MOMKET MPOU30MTH TOJIBKO BCIEACTBUE BbIXOAA W3 CTPOS
aneMeHTa K1 WJIM OJHOBPEMEHHOI'O BBIXOJIA JBYX 3JIeMEHTOB K> U K3, KOTOpBIE BBIXOJAT U3
ctpos ¢ BepositHocTsiMU 0,35 0,2; 0,2. HaliTu BEpOsSITHOCTB pa3pbIBa LIETIH.

16. Ha oTaenpHBIX KapTOYKax HaMHCAHBI OYKBBI «H», «I», «O», «c», «u». Ilocue
nepeMenInBaHusl OepyT Mo OJHOW KapTOuKe M KIaAyT MOCIEA0BaTeNbHO PsAAOM. Brrumcnute
BEPOSATHOCTH TOTO, YTO MOJYUUTCS CIOBO «UUCIION.

17.13 18 ctpenkoB 5 momajaroT B MUIIEHL ¢ BeposTHOCTHIO 0,8; 7 — ¢ BepostHocThiO 0,7, 4 — ¢
BepositHOCTEIO 0,6; 2 — ¢ BepositHOocThio 0,5. Haymauy BBIOpaHHBINM CTpPENOK MPOWU3BOAMT BHICTpPEIL.
KaxoBa BepOSITHOCTE, UTO OH TIOMAIET B MUIIIECHB?

18.B mepBom smmke 20 netaneit m3 Hux 16 craHmapTHBIX, BO BTOpoM — 30 geraneit m3 Hux 24
CTaHJapTHbIE, B TpeTheM 10 u3 Hux 6 craHgapTHbie. HaiiTi BEpOsSTHOCT TOTO, 4TO HAayIa4yy W3BJICUCHHAS
JACTaJIb U3 HayJJauy B3ATOIO ANIUKa 6yI[eT CTaHJapTHasdl.

19.B Tupe 5 pyxeii. BepositHocTH TIOTaaHus 3 KOTOPHIX cOOTBeTcTBeHHO paBHbI: ,5; 0,6; 0,7; 0,8; 0,9.
HaiitTi BepOsSTHOCTh MOMAIaHUsI B 1[eJIb IPU OJHOM BBICTpEJIE, €CIIM CTPEIISIONINIA OepeT 0HO U3 pyKel
Hayzauy.

20.Tpu omepaTopa paguOIOKAMOHHON YCTaHOBKH HPOM3BOAAT COOTBETCTBEHHO 25%, 35%, 40% Bcex
u3MepeHnid, momyckas mpu 3toM 5%, 4% u 2% ommbok. CiydailHO TPOU3BEACHHOE H3MEPCHIE
OKa3aoch OmuO0YHbIM. KakoBa BEpOSITHOCTB TOTO, YTO U3MEPEHUE MTPOM3BOIUII IIEPBHIN onepartop?

21. B xaxJ0M W3 BOCBMH HE3aBHCHMBIX HCITBITAHHNA COOBITHE A MPOWCXOIUT C TOCTOSHHOMN
BeposaTHOCTBIO (0,38. HalimuTe HauBeposiTHElIee YHUCIO HACTYIJIEHUH COOBITHS A B KaXIOM
WCIIBITAHUH.

22. BeposiTHOCTH TOMagaHUsl B 1edb NpU OJHOM BbeIcTpene coctaBuser 0,8. Haiigute
BEPOSATHOCTH TPEX IMOIMAJAHUN IPU YETHIPEX BBICTPETAX.
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23. Eciu 30% cTyneHToB MMEIOT ciiaboe 3peHHe, TO KaKoBa BEpOSTHOCTb TOro, uro 5 u3z 10
CTYJEHTOB UMEIOT ci1aboe 3peHue?

24. BeposTHOCTH TOrO, uTO BBI BBhIMTpaeTe B maxmatel, paBHa (,33. KakoBa BEepOsSTHOCTh, 4YTO
Bsl BeMrpaere 4 naptuu us 6.

25.KakoBa BEpOsTHOCTh BBIUTPATH Y PABHOCHIIBHOTO TIPOTUBHHKA B OMJIBSIpA HE MeHee 4 mapTHid u3 5?7
26. BeposTHOCTH TOTO, YTO CTPEJIOK IPH OJHOM BBICTpEIIC MOMaeT B 1eib, paBHa 0,7. Haiitu
HaUBEPOSATHEHIIIEE YICIIO MONaJaHN, €CIIU CTPEJIOK 7 pa3 CTPEIIeT B MUIICHbD.

27. Momnety nogopaceiBaioT 10 pa3. KakoBa BEeposSTHOCTh TOTO, YTO IPU 3TOM «TepO» BBINAICT
3 paza?

28. BcxoxecTb ceMsH olieHHBaeTCs: BeposTHOCTHIO 0,8. KakoBa BEpOSTHOCTH TOTO, UTO U3 MSATH
IIOCESHHBIX CEMSIH B30MAET Tpu?

29. Ha ckmane xpanutcs 500 akkymynsaropoB. M3BecTHO, 4To mocie roga xpaHeHus 20 mrTyk
BBIXOJAT U3 CTpos. TpeOyercss HAWTH BEpOATHOCTb TOTO, YTO HAayJdady B3ATBHIM IOCie rofa
XPaHEHUsI aKKYMYIIATOP OKaXETCS TOTHBIM.

30. 3aBox ormpaBun Ha 6a3y 5 000 uzgenuit. BeposTHOCTH TOTO, YTO U3JENUE MOBPEAUTCS B
nytu paBHa 0, 0002. HaiiTu BeposSTHOCTH TOTO, YTO Ha 0a3zy mpuOyAyT POBHO 3 HETOJHBIX
U3JIENHSL.

31. KoutpospHyto paboTy MO TEOpPHH BEPOSATHOCTEH YCIEIIHO BBIOJIHSIOT B cpenHeM 70%
cryaenToB. KakoBa BeposiTHOCTB Toro, uto u3 200 cTyaeHToB paboTy ycnemHo BhImouHAT 150
CTYJICHTOB.

32. KoHTposbHyI0 paboTy MO TEOpPUHM BEPOSTHOCTEH YCHEIIHO BHINOIHSIOT B cpenHeM 70%
ctyneHToB. KakoBa BeposiTHOCTh TOrO, 4To U3 200 CTYIEHTOB pabOTy YCIELIHO BBIMOIHSIT HE
MeHee 100 cTy1eHTOoB.

33. Ha nmyTtu nBUXEHHUS aBTOMOOWJIS MATHh CBETO(POPOB, KaXAbIH M3 KOTOPHIX JIHOO pa3pelaerT,
anbo 3ampemiaer npoe3q ¢ BeposTHOCThIO 0,5. CocTaBUTh, 3aKOH paclpeiesieHusl CIy4alHON
BEJIMYMHBI X — YUCJla CBETOPOPOB, MPOUIEHHBIX aBTOMOOUIIEM 0€3 OCTAHOBKH.

34. JluckperHas ciydaiiHasi BeJIMYMHA MOXKET NMPUHMMATh TOJBKO 1BA 3Ha4YeHHs X, U X,,
mpuueM X, >X,. Ussectnsr BepostHocts P =P(X=x=0,3), M(X)=37 u
D(X) =0,21. Haittu 3akon pacrpesieiieHUs 3TOM BEJTHUHHBI.

35. Ciyuaitnas BenmnunHa X 3a/1aHa 3aKOHOM pacIIpe/IeICHUs
X 2|37 |11
P101]?(03]0,2
W3BecTHO, uTO MaTeMaTuyeckoe oxupanme X paHo 5,7. Haiitm a) Haittu P(X =3), 6)

3Ha4YEeHHE X, KOTOPOE OHA MPUHUMAET C BEpOSTHOCTHIO 0,3.
36. Haiitm MmareMaTudeckoe OXHIaHUE U TUCTICPCHUI0 caydaitHon Bemuumabl Z =6X +3Y , ecin

usBecTHbl: M (X)=3, M(Y)=5, D(X)=4, D(Y)=7.

37. Haiitm MaTeMaTHYeCKOE OKHMJIaHUE W JUCIICPCHUIO clTydaiiHOW BenwunHbl Z = X +6Y , ecin
u3BecTHB: M (X) =4, M(Y)=2, D(X)=3, D(Y)=2.

38. HaiiTu maTeMaTH4ecKoe OXHUIaHHE M AUCIEPCHIO ciydaiHod Bemmuunbl Z = 3X +2Y
ecmu m3BectHel: M (X) =2, M(Y) =3, D(X) =4, D(Y)=7.

39. B wurore 4erblpex W3MEpEeHHH HEKOTOPOW BEIWYMHBI OJHUM TpuOopom  (06e3

CUCTEMAaTUYECKUX OIIMOOK) MOJIYy4YeHbl ciaeayrouue pesyapraTsl 8,9,11,12. Haiitu BeIOOpOUHYIO
CPEIHIOI0 PE3YIHTATOB M IUCIIEPCHIO OIITHOOK Tpudopa.
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40. Haiitu: a) 3Hauenue P, 0) M(X) " D(X). Ecnu guckperHas ciydaiiHas BelnMuuMHa X

3aZlaHa 3aKOHOM pacClpCaCICHUA

X; |2 [-1 |3
pi 015 0’1 p3

41. Haiitu: a) 3HaueHue p,, 0) M(X) u D(X). Ecnu nuckpernast cimydaiiHas BenuuuHa X

3aZlaHa 3aKOHOM pacipcaCICHUA

X; 12 |3 5
Pi [02] P, |02
42. CnyyaiiHasi BeTMYHMHA 3a/1aHa 3aKOHOM pacrpe/iesieHus

0, x<1
F(x)={a(x’-x), 1<x<2
1, x>2

Haiitu napamertp a.
43.CryuaiiHasi BETUYHMHA 33[aHa 3aKOHOM pacIpe/IeTIeHHs

0, x<1,
f(x)=4C

X'

X
\

1.

Haiitu napamerp C. Borauciute M (X).

44.CnyuaiiHas BeIMYMHA 33JaHa 3aKOHOM paclpeieICHUs

acosx, —L<x<Z,

0, [x>Z.
2

Haiitu mapamerp a. Berauciours M (X).

45.CnryyaiiHast BETUUMHA 33J]aHa 3aKOHOM paclpeieeHns

0, x<0,
f(x)=<a@Bx-x?), 0<x<3,
0, x>3.

Haiitu mapametp a. Berauciuts BeposiTHOCTS cOObITHS 1< X < 2.
46.CrnydaiiHas BeNWYHMHA 32/1aHa 3aKOHOM pacripe/esIeHHs

0, x<1
x-1
F(X)= T, 1<X33

1, x>3
Borancmurs M (X) n D(X). Haiitu BepositHOCTB coObITH 1< X <2,

47.CnyqaﬁHaﬂ BCJIMYMHA 3a/laHa 3aKOHOM pacCIIpCACICHUS
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0, x<-3
f=l—1  _3<x<3,

N9 - X?

0, x=3.

Haiitu BeposTHOCTE coObiTHa X >1.
48.Coo0mienne comepkut 1000 cumBoaoB. BeposTHOCT, MCKa)keHHs OQHOrO CHMBOja paBHa 0,004.

Haiitu cpeanee yucio UCKaKEHHBIX CHMBOJIOB.

49.ABTOOYCHI HEKOTOPOTO MapIIpyTa WAYT CTPOro IO pachnucaHuio. VHTepBan IBIKEHHS POBHO 5
MUHYT. HaiiTh BEpOATHOCTH TOTO, YTO MACCAXKUP, TOJOMISANINI K OCTAHOBKE, OYIET 0XKHUIATh OUEPETHON
aBToOyC MeHee 3 MUHYT

50.20 % w3nenui, BRITYCKAeMbIX JaHHBIM HPEANPHATHEM, HYXKIAIOTCS B IOTIOJHUTEILHON PETyJIUPOBKE.
Haynauy oroOpano 150 m3nmenwii. Haiitu cpenHee 3HaUYe€HUE W JUCIICPCUIO CIIyYalHOW BEIUYHHBI X —
YHCIIa U3JeNNii B BEIOOPKE, HYKIAIOIINXCS B PErYIIHPOBKE.

51.PocT B3pOCHBIX MY>KUUH SBJISICTCS CIYYaHOMN BEIIMYMHOM, pacipeie/ieHHON 10 HOPMaIbHOMY 3aKOHY
c M (X) =175cm. u O (X) =6 cm. Haiitu BEPOATHOCTH TOTO, YTO POCT HAyaadyy BBIOPAHHOTO

MykauHbI Oynet ot 170 go 180 cwm.

52.11pu Bece Hekoroporo manenus B 10 Kr HalgeHO, YTO OTKIOHEHHWE IO a0CONIOTHOW BETHMYMHE
npeBocxopsmee S0 1. BcTpeuaeTcs B cpenneM 34 pasza u3 Teicsud uznenuii. CautaeTcs, 4To BeC U3JCIHiA
pacrpenenes HopMaibHo, Haiitu ero (X ).

53.Cpennee 3HaueHHE CKOPOCTH BETpa y MOBEPXHOCTH 3€MJIM B HEKOTOPOW MECTHOCTH paBHO 16 km/dac.
OneHUTh BEPOSITHOCTh TOTO, YTO TPH OJHOKPATHOM HAONIOJCHUM CKOPOCTh BeTpa He TpeBbICHT 80
KM/4ac.

54.13BecTHO, uTO B cpenHeM 5% CTyAEHTOB HOCAT OYKH. OLEHUTh BEPOSITHOCTH TOro 4ro u3 200
CTYJICHTOB, CHJISIIIIUX B ayTUTOPUU OKaxeTcs He MeHee 19% HOCAIUX OUKU.

55.0nextpocranmms oociyxuBaetr ceth ¢ 18 000 ramrl, BEpOATHOCTD BKIFOUEHHUS KaXKIOH U3 KOTOPHIX B
3uMHu# Beuep paBHa 0,9. KakoBa BEpOSTHOCTH TOTO, YTO YHCIIO JIAMII, BKJIIOUEHHBIX B CETh OTIMYAETCS
OT CBOETO MaTEMaTHYECKOTO OXKHJIaHUS 110 a0COOTHON BennduHe He Oonee, yeM Ha 2007

56.3a mate MecsteB paboTel Maloe npennpusTie «BopoOsIiexy Mmorydano eXeMecsIHyo MpHObLTE (B
y.e.): 2,4,7,4,5. Haiinure BEIOOPOUHYIO CPETHIOI0, MOy U METUAHY.

57. 3a marte MecdaneB paboTel Manoe mnpeanpuatue «HTerpam» mnomydano exeMecsuHYIO
npuObLIb (B y.e.): 2,4, 7, 4, 5. Halingute BRIOOPOUHYIO CPEIHIOI M UCTIPABIECHHYIO AUCIIEPCHIO,
MOJYy U MEJVAHY.

58. depmepckoe XO3SMCTBO 3acesuio MINEHUITY Ha 9 TONIAX, W ¢ KaXJIOTro rekrapa 1-ro mos
NOJIy4nyIo 1o 21 HeHTHepy MIIEeHUIbl. 3Hasi, 4YTO YpOKalHOCTh Ha JIPYruX MOJSX cocTaBuia 24;
18; 28; 18; 24,4; 21; 21; 19, onpenenure cpeaHee apupMETHIECKOE, MEIUAHY U MOJY ITHUX
YHCEN.

59. Crenyromiyie maHHBIE MOKA3BIBAIOT TOJIOBOM MpHUpocT Ha 15 pasnuunbix akmuit: 12.2, 13,
148, 11, 16.7, 9, 8.3, -1.2, 3.9, 15.5, 16.2, 18, 11.6, 10, 9.5. Haiigute BHIOOPOUHYIO CPETHIOIO U
MEIUaHy.

60. Haiitu BEIOOPOYHYIO CPENIHION, TUCTIEPCUI0, MOy U MEIUaHy CIy4YailHON BEIUYUHBI X Ha
OCHOBAHUH JAHHOTO PaCIIPECIICHHS BEIOOPKHU:
Xi|1]5]6|8
ni|6(4|7|3
61. M3yyamach KauecTBO MPOIYKIIUU. BBIIN MOTyYCHBI JaHHBIE.

Onenka kadecTBo npoaykiuu, oamt | 1-2 | 3-4 | 5-6 | 7-8 | 9-10
Uucno cinyyaes 3 8 36 |89 |45

OHpe,I[eJ'H/ITI) CpeZ[HI/Iﬁ 0asut KauecTBa OpOAYKIHH. Brruucinurs MOAY U MCINAHY.
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62. B TaGnuily npuBeeHbI TaHHbBIC.

Xi | 2-4 | 4-6 | 6-8 | 8-10 | 10-12
ni|15 |25 |30 |20 10
OnpenennuTts UCMPABICHHYIO BEIOOPOYHYIO TUCTIEPCHIO.

63.HaiiTi BBIOOPOYHYIO CPEIHIOI0, BBIOOPOUYHYIO JHMCIEPCUIO, MOJAY M MEIWaHy IO 3aJaHHOMY

pacrpeeNcHUIO BBIOOPKU

BapuanTa |65 | 70 | 75|80 [ 85|90 | 95
gyacrora |3 |5 [15]25|20|7 |5
64. Ilo naHHBIM BBIOOPKM oO0ObeMa n=16 U3 TEHEPAIbHOH COBOKYIMHOCTH HaWJEHO

«HUCIIPABIICHHOE» CpEeIHEE KBaJIpaTUYECKOE OTKJIOHEHUWE S=1 HOPMAJIBHO paCIpPeIeIEHHOIO
KOJIMYECTBEHHOTO Npu3Haka. HallTu noBepUTENbHBI MHTEPBaJI, MOKPBIBAIOIIMI IE€HEPATIBHOE
CpeliHee KBapaTH4eCKOe OTKIIOHEHUE C HaAeKHOCThIO 0,95.

65.HaiiTi moBepUTEIbHBIN HHTEPBA AJI OLICHKH ¢ HaACKHOCThIO 0,99 HEH3BECTHOIO0 MaTEMAaTHUYCCKOTO
OKHIaHUS @ HOPMAIbHO PACTIpEleeHHOTo TpH3Haka X TreHepanbHOM coBOKymHocTH, ecmn: O =4,
X, =10,2, n=16.

66.I1o BeIOOpKE W3 25 ymakoBOK ToBapa cpemuuii Bec coctaBmi 101 T ¢ WCIpaBIeHHBIM CpPETHUM
KBQ/IPATUYECKUM OTKJIOHeHWeM 3 T. IlocTpoWTh [OBEpUTENbHBIH MHTEpBAN ISl CPEIHETr0 C
BEPOATHOCTHIO 95%.

67. ViMeroTcs BEIOOPOYHBIE JJAHHBIE O CTake paboThI (X, JIET) U BBIpabOTKE OJTHOTO pabouero 3a
cmeny (Y, mwr):

X1 |3 [4 |5 |6 |7
Y |14 ]|15|18 |20 |22 |25
[TocTpouTh ypaBHEHUE TMHEWHOW PErPECCUMU.

68. B marazuHe NOCTENIbHBIX NPUHAAIEKHOCTEH OBLIM NpPOBEAEHBI B TEUEHHE IISATH JHEH
IIO/ICYETHI YHCIIA IOKYIIOK IPOCThIHEN X ¥ moaylIeK V.
X[10]20 25|28 |30
V|5 |8 |7 [12]|14

Haiitu BEIOOpOYHOE YpaBHEHHE JIMHEHHOM perpeccun Y Ha X.

69.Paccunrarh KO3 HUIHEHT KOPPEITANH MEXIY KOJIMYECTBOM MPOIYIIEHHBIX CTYASHTOM map X U ero
ycreBaeMocThio Y, onfeHnBaeMoi o 100 GanbHOH miKkase, mob3ysch TaHHBIMH TaOJHIIBI.

X|6 |2 [15]|9 |12|5 |8
Y |82 |86 43| 74|58 |90 |78

70.MMeroTcst BHIGOPOUHEIE JaHHBIE 06 06ImeM Bece HeKOToporo pacternns ( X , T.) U Bece ero ceMsH (

Y , T.). JlaHHBIEC TIpUBE/IEHBI B TAOIHIIE:

X 40 50 60 70 80 90 100
Y 20 25 28 30 35 40 45
[Ipenmonaras, YTO 3aBUCUMOCTb JIMHEHHAs, pPacCUUTaTh BBHIOOPOYHBIA KO3 PUIIMEHT
KOPPEJSILIMM U CAENATh BBIBOJ O CTETNIEHU U HAIIPABJIEHUU TECHOTHI CBS3H.
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IMPUJIOKEHUE Ne2
SAJAHUA JJIA ITPOBEPKH YPOBHA OBYYEHHOCTU BJAJAETH

1. CocraBuTh ypaBHEHHE MPSIMOM, NPOXOIAIIEH Yepe3 TOUKY A(—1;4) napajiesIbHO MpsIMON
2X+3y—-7=0.

2. CocTaBUTh YypaBHEHHE MpPsIMOM, NPOXOJALIEH 4Yepe3 TOYKY MepeceuyeHusl MpsSMBbIX
X+2yY+4=0 u 3Xx— Yy —9=0 nepnennuxynsapuo npsmoit X+ Yy —7=0.

3. CraypHOI TpOC MOJBEIICH 3a JIBa KOHIA; TOYKU KPEIUICHUS PACIONOKEHBI HAa OJMHAKOBOMN
BBICOTE; pacCcTOsIHUE MeXAy HUMH paBHO 20 M. Benuuuna ero mporuba Ha paccTOSHUU 2 M OT
TOYKU KPEIJICHUS, CUMTasi 10 TOpU30HTand, paBHa 14,4 cMm. Ompenenuth BEIMYHHY Mporuda
3TOr0 TPOCa B CEpPEMHE MEXAY TOUYKAMHU KpEIUICHHsI, MPUOIMKEHHO CUMTas, YTO TPOC UMEET
dbopMy yru IapadoIIkL.

_3ig_»2
4. YCTaHOBUTD, KaKasl IMHUS OIIPENEISETCS ypaBHEHUEM Y = Z 16 —x° .

5. Kakyto mmnuo onpesensieT ypasaenne 4X° + 9y2 —8X—36Yy +4 =0 u nocrpouts
JIAHHYIO KPHBYIO.

2
6. Kakxyro qunuio onpenenser ypasaenue Y = —1+ g\/ X2 —4X+5 u noctpouts fanmyio
KPHBYIO.
7. Kakyto JMHUIO OTIPE/IENAET ypaBHeHHe X = —1/ y? —4Y 1 HOCTPOUTE AAHHYO KPHBYIO.

N 2
8. YCTaHOBHTB, KaKas JIMHKS ONpEAeNsieTcs ypaBHenuem Y = —7 + = 16 +6X— X~

9. YCTaHOBUTD, Kakasi IMHAS onpexensercs ypasuenneM 4X° —3y? —24x+6y—3=0 u
IOCTPOUTB €e.

10.  Onpexenuts THI KpuBoi 5X° + 4y2 + 20X —16Yy —44 =0 u nocrpouts ee.
11.  Onpenemuts Tnn kpusoit 5X% +4y? + 20X —16y —44 =0 u noctpouts €é.

12.  YcraHOBUTH, KaKas JuHUs onpenensercs ypasuenuem Y =1—+/4X+ 8 . [loctpours ee.

3 [2
13.  YCTaHOBHTB, KaKas JIMHHS ONIpeIeNseTcs ypapHenuem Y = [ — E X®—6x+13.

ITocTpouts ee.
14. VY cTaHOBHTH, KaKasl IMHUS ONPEIEIAETCS YPaBHEHUEM

9x? + 4y? + 54X —8Yy + 49 = 0. TloctpouTs ee.

15.  YCTaHOBHTB, KaKas IMHUS OpeenseTcs ypapHerueM X° —2X + Y2 +4y+9=0.
ITocTpouts ee.

16.  YcTaHOBMTH, Kakas JUHHUS OHpejensercss ypapHenreM X =9 — 2\/ y2 +4y+8.

ITocTpouts ee.

3 [
17.  YcTaHOBHTb, KakKas JIMHUS ONpesieNIseTcs ypaBHeHHeM X =D — 2 y +4y-12.

ITocTponTs ee.
B 3apanusax 18— 23 onpeaenuTs THUIBI TOBEPXHOCTEH U IOCTPOUTH HX.

18, X +4x+y?+32°-62-2=0.

10 Y =-4(z+D).
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2 2
L € Y
20. 9 4 ,
2 2 2
o1 X —12x+6Yy° +12y + 5z —202+8:0;
2 2
X z+1
X2 +( ) 1
29 4 9 ,
X —3)2 2
_u+y_:1
23, 4 9
BBI‘II/ICJII/ITI) npeuenbl:
3x—4 2
1. lim 2x-1 15. lim tg25x
x>0\ 2X+5 0¥ 1
x-3 arctg? (3x
2 li X? —X 16. |im#
' a X% +1 o0 e -1
3
. Sin2X 17. |imM
3. Um X -0 arctg’x
; . arcsin(4x
4 | msLnZX 18. "Tg ( )
oo =1 x>0 In(1+3x)
2x_
5 lim 12
x>0 sm(6x )
tgl2x
6. _
lemln(1+6x)
arctg (2x
7 lim 292
x=>0 @ -1
In(1+ x?
5 iim ")
x>0 sin” (10x)
In(1+ x
o InLex)
x>0 aresin (6x)
0. lim—l
x>0 arctg® (5x)
=2
1. lim 3N 3X
x—0 e2)< _1
. In(1+14x)
12. _
lem arcsin 7x
. sin2x
13.
I!m e4X _1
2x2 _
14, limS_ L

x>0 sin(4x2)
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HajiTu npou3BoaHble PyHKIMT

©

HaiiTu npou3BoaHy0 y; (pyHkunu

X=t+sint
1)
y =2-cost
X = cost
2) )
{y:slnt—l
X =4t? +5
3)
y=3t"+11
X=cost+tsint
4)
y =sint—tcost
Xx=In(5+t
. { (5+1)
y = arctgt
X =e'
6)
y=(t"-t)-¢
Xx=In(t+1
o [x=mn(
y=t?
X=2t+1
8) )
y=3t" -5t
X =12 +3t
9)
y=t>—27t
x=In(t*+1
) (t*+1)
y=t+1
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HaiiTu npou3BoaHy0 Y OT HesiIBHOMH QyHKIIUH
1. e*+e’-2Y-1=0
2. xX*+Iny—x%'=0
3. xX*+yx+e'=0
4. XCy+x’y*+xy°* =0
5. 2x°+y>—4x+10y+5=0
6. e
7. 5x*+3xy—-2y*+3=0
8. 2x°+3+xIny=0
9

—el=y—x

. X2yl +x—siny=0
10. 3y* +siny—x2' =0

HaiiTu wuHTepBaJibl MOHOTOHHOCTH, BBINYKJOCTH, BOTHYTOCTH, JKCTPEMYM H TOYKH
neperuda pyHkuum:

1) y=x>-9x*+15x-3

2) y=2x"-8x+2

3) y=4x+4x*+x-16
X3

4) y:§—2x2+3x

5) y=3x-x

6) y=2x>—12x"+18x

7) y=x>-5x>+3x-5

8) y=x'-2x*-5

9) y=2x"+3x"-12x+1

10) y=x>—3x*—9x+7

11) y=x*-3x?

12) y=x*-2x*+5

13) y = 2x> —3x°

14) y =2x>+3x* -1

15) y =2x° —6x* —18x + 7.

16) y =3x"—-6x*+5

HaiiTn HeonpeaeaeHHbIH HHTErpaJl

1. sz 32+3x%dx

2. jcosz v dx
3. Jexeigdx
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je JE_I_dx

I(sh1x-+5)2cosxdx

Uxt =11 x3dx
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J
S

I(ex-r5)4exdx
jx5ﬂ2+3ﬁdx
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J
J
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sin x

3 dx
cos> X

arcsin X

G

6
e - x°dx

ctg®x
sin® x

dx

(arctgx)2
1+ x?

2
(Inx)dX
X

dx
J;+6
dx
1++/5x-3

xdx

J3x+4

#dx

J§;+1

xdx

Jax-1
dx

1++/5x—3
dx

1++/3x—4
dx

1++4x+5

dx

1+/x-1

dx
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BbIUMCIIUTE MIOMAAbL GUIYphl, OrpaHHYEHHOM TuHuaMu Y* = 3X, X° = 3y.

BerumciuTh miomans GUryphl, OrpaHHdeHHON THHUAME Y = X° —4, y = X +8.

Boraucnuts miomanps GUrypel, orpaHuYeHHON JIMHUSIMHE Xy =2, X+2y—-5=0.
BhrumcIuTh miomans GUryphl, OrpaHHYeHHOM THHUAME Y = X, 4y = X*, X =42,

BbIuMCIIUTE MIOMAAb (GUIyphl, OrpAHHYEHHOM THHUAME Y = X°, Y =4 — X7,

x =(t—sint)
Boraucnuts miomans GUrypsl, orpaHM4eHHON TEPBBIMU apKaMU IIUKJIOH T :
y =(1—cost)
x =3(t—sint)
y =3(1-cost)

Xx=7cost |[x=2cost
Beraucnuts miiomans GUrypel, orpaHu4eHHON JTUHUSME ) .
y=>5sint |y=3sint

BhumcuTh miomans GUryphl, OrpaHHYeHHON THHUAMH 2 = 4C0S 24, I' = V2 (r > .2 )
Boruncnuts miomanas GUrypel, OrpaHU4eHHON TMHUSAMU ' = 2C0S @, I = 3COS .
Boruncnuth miomaas GUrypel, orpaHU4eHHON TUHUSAMEU I = 3SiN @, r =5Sin @.
BeraucnuTh momans GUrypel, orpaHuIeHHON JIMHUASAMHA [ = 3(1+ cos ¢), r=3,5(r >3,5).
Boerarcnuts 00beMBbI TEII, 00pa30BaHHBIX BpalllcHHEM (DUTYp, OTPaHUYCHHBIX rpadukamMu
dysxumit Y = X%,y = 2. Ocp Bpamerns Oy .

BerancnuTh 00beMBI TEl, 00pa30BaHHBIX BpalleHHEeM (QUTYp, OTPaHUYCHHBIX TpaduKaMu
byHKIHHR Y = X3, y = X. Ocs Bpamenus Ox .

Brruuciuts 00beMbl Tel1, 00pa30BaHHBIX BpalleHHEM (UTYpP, OTPAHHYCHHBIX TpaduKaMu
dynximit y = x%,y =x*.. B Bapuantax 1-13 och Bpamenus Ox , B Bapuantax 14-25 och
Bpawenus Oy .

Breruncnuth 00beMbl Tell, 00pa30BaHHBIX BpalleHueM (QUryp, orpaHUYeHHBIX TpadrukamMu
byHKIHHR Y = XZ, y = X. Ocb Bpauienust Oy .

BbIYUCIIUTE JUIMHY 1yTU KPUBOH, 3a1aHHOM ypaBHenneM Y =Incosx+2,0<x < /6

X =e'(cost +sint),
BoruncnuTh 1nuHYy AYry KpUBOM, 3aJaHHON ypaBHEHUEM 0<t<2r.
y =e'(cost —sint),

BeruncnuTh 1MUHY AYTH KPUBOU, 3aJaHHON ypaBHEHUEM p =6Sing, 0<¢4 <7 /3.
Wccrenosats Ha SKCTpeMyM GyHKIHIO: Z = (X —1)° —2Yy?
HccnenoBathk Ha SKCTpeMyM (GYHKIMIO: Z = X* + Xy + y> +X—y—1
HccnenoBaTh Ha SKCTpeMyM GyHKIHIO: Z = 3X> — X° +3y° + 4y
WccrenoBats Ha SKCTpeMyM GYHKIHIO: Z = X* + Xy + Y —3X -6y
WccnenoBath Ha SKCTPEMyM (YHKIHMIO: Z = X° — Xy + y° —2X+ Y
Wccrenosats Ha SKCTpeMyM GYHKIHIO: Z = X* — Xy + Y +9x— 6y + 20
WccnenoBats Ha SKCTpeMyM (GyHKIHIO: Z = X* + (y —1)?
33
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Wccrenosath Ha SKCTpeMyM (GYHKIHUIO: Z = X +Y° —2X—2y +8
HccrnenoBaTh Ha SKCTPEMyM (GYHKIHIO: Z = 3X+6Yy — X* — Xy — y?

Wccnenosath Ha SKCTpeMyM (GYHKIHUIO: Z = X° — Xy + Y° +9X -6y +10

Brruucnuts unTerpan ” 2xdxdy , T7ie 00J1acThb D OrpaHHY€Ha JUHUAMHU: Y — X = 5,
D

x=0, y=0.

BerancnuTh HHTETpA J'J‘ xydxdy , Trie obnacts D orpanwuena muausmu: X=4, y=0,

D
y=x.

BerunciauTs MHTErpan H yzdxdy , rie obnacte D orpannuena munmsivu: y —x =4,

D
x=0, y=0.
Beruucnurts naTErpan H XZdXdy , T7ie 00J1acTh D OrpaHUYeHa JUHUIMU: X+ Y =2,
D
x=0, y=0.
Beruucnurts naTErpan ” (X + y)dxdy , e 00J1acThb D OrpaHHY€eHa JIUHUSAMU: Y = X2 ,
D
y=4.
3
BerunciauTs MHTErpa ” (X — y)dxdy , riie obmacte D orpannuena munmsvum: Y = X,
D
x=1, y=0.

Borancauts unrerpan || ydxdy , rae o6nacts D orpanmdena mammsvm: Y = X2, Y =X .

O e

Beruucnurs uHTErpan xdxdy , r1e o6nacts D orpannuena munmsamu: X = yz, y=4.

> U'

Beruucnurs uHTErpan (X + y)dxdy , riie obmacts D OorpaHHY€Ha JUHUAMH: Y = X’ )

Oe

X=2,y=0.

BeruncauTs MHTErpa ” ( X— y) dxdy , rie obnacte D orpannuena muaunsmu: y= \/; )
D

x=4, y=0.
HaiiTn nupKy/ISuuio BEKTOPHOIo 1oJst a ( M ) 10 KOHTYPY TPeyroJibHUKAa, N0Jy4YeHHOT0 B

pe3yjbTare ImepeceuyeHus IJI0CKOCTH P ¢ KOOPAMHATHBIMHU  IUIOCKOCTSIMM IIpH
MOJIOKMTECJIbHOM HAIIPpaBJICHUU oﬁxona:

aM)=xi +(y-22)J+(2x-y+22)k ; p x+2y+z=2.
aM)=(X+ T +(y+22)J+zk; p 2x+y+z=4
a(M)=5xi +(y+2)J+@x+2)k; p X+y+z=2
a(M)=(y+22)T1 +27] +(x—y)k; p: x+3y+2z=3
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5. aM)=zi +(x-2)]+Qy+2)k ; P X+Yy+z2=2

6. a(M)=(y-2X)T +(y-2)]+xk; p x+y+3z=3

7. aM)=3xi +(x-2)]+(2x-y)k; p x+4y+z=4.

8. a(M)=(2x+2)i +zj —yk; p: 3X+y+3z=3.

9. a(M)=3xi +(x—-2)]J+(2x-y)k; p xX+4y+z=4.

10. A(M) = (y+22)1 +2z] +(x—y)k ; p: X+3y+z=3.

1. aM)=2xi +(y+2)]+(2x-y+22)k: p 2x+2y+z=2.
12 a(M)=(x+2Y)T1 +(y-22)]—zk; p 2X+y+2z2=2.

13. &(M)=xi +(x—y—2)] +(By+22)k ; P 2X+Yy+z=4.
14. (M) =2x—2)i +(y—X)] +zK; P X+y+z=2.
15. (M) =(x+22)i +(y—32)j +zk ; PIX+2y+22=6.

16. &(M)=(X+2)i +2yj+(X+y—2)k;  p: Xx+2y+z=2.

17. &(M) = (22— X)i +(x+2Yy)] + K ; piX+4y+2z=8.

18. a(M)=(Bx—-Yy)i +(2y+2)j+(z—x)k ; p:2x+y+2=6 .
19. M) =xi +(x—y—-2)j+@y+2)k; px+2y+2z=2

20. a(M)=Qy+2)i +(x—y)j—2zk; PP X+Yy+2=2.

Paznoxurs B psaag @ypbe GyHKIHUIO
y = 2X B unrepsane (-7, ).

.y =X BuHnrepsaie (-3, 3).
N f(x):{_l’ -2<x<0 |
2, O0<x<2
4. y=2x Bunreppaie (—4,4)
5. fx) :{0, -1< xgo.
X, 0<x<1
6. Y =3X Bunrepsane (-7, 7).
7. y=x Bunrepsane (—2, 2).
8. Yy =X B uHTepBale (—3, 3) .
9. y=10x B unrepsare (-5,5).
10. y :|X|+ X B MHTEpBAJE (—7[,7[).
11. y=|x| B MHTEpBaJe (—4, 4).
12. y =5X B uHTepBaie (—3, 3).
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Pa3jioxuts B psag Pypese 1o cuHycaM (PyHKIHIO
y=x+1 BunrepBaie X e (0, 7).

y =x—-2 Bunrepsaie X< (0, 3).
y = 2X B UHTEpBaJIe (0, 7T) .

y =2x—-3 B HHTepBaie (—2,2).

a ~ w e

y =x* B unrepsane (0,7).

Pa3jioxuts B psax Pypbe 1o KOCHHYcaM (pyHKIUIO
y=X+1 Bunrepsane Xe (0, 7).

y=x-2 BunrepBaie X< (0,3).

y = X—1 B uHTEepBaJe (0, 7[) .

A

y =2X—1 B uHTepBalie (O, 7[) :

JuddepeHunanbHbIe YPAaBHEHUA
VYkazath 3Hauenue C B pemennu 3anaun Komu aiist tuddepeHnanbHOro ypaBHEHUs!

y'—2xy = 2xe*’ ecnn Y(0)=2

!

VYkazats 3Hauenue C B pemennu 3anaun Ko aiis tuddepeHnanbHoro ypaBHEHUs!

eciu y(1)=0

VYkazarp 3HaueHue C B pemeHun 3ana4u Ko st quddepeHInanbHOro ypaBHEHUS
' 2 X

y'=3x*y =2(x+1" ., ¥(0)=5

VYkazath 3Hauenue C B peuieHnd 3a1aun Ko ans nuddepeHunansHOro ypaBHeHHS

0)=-3

VYkazath 3Hauenue C B peuieHnd 3a1aun Ko ans nuddepeHunansHOro ypaBHeHHS

y'+4xy = 4x%e 2 ecm y(

3
y' =2 oxt _3x )= 2
y'+
VYkazats 3Hauenue C B pemennu 3anaun Ko jiist iuddepeHnaibHoro ypaBHEHUs!
eciu y(2)=0
Vxkazarte 3Hauenue C B perreHny 3a1auu Komm 1t qud pepeHnmanbHoro ypaBHEHHS
' 2., _ 2.2x° _
y'-6x’y =9x%™ . y(0)=2
Vka3ats 3HaueHue C B pemeHnu 3a1aun Ko i auddepeHnuansHoro ypaBHeHHs
' 3y, —2x* _
y' +8x%y = (2x+1) ecnn y(0)=-3
y' -

VYka3zaTs 3Hauenue C B perieHun 3agaun Komm s nuddepeHunansHOro ypaBHeHHS

cemn Y=1

10. Ykazath 3Hauenue C B penieHnd 3aaun Ko aiist muddepeHnmansHOro ypaBHEHHS

’ y 2
y'—==2X"—-X
X , €CIIH y(2)=4

y +
X
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y" -4y’ +8y =e*(-3sinx +4cosx)

11. YacrtHoe pemienue nudepeHnnaaIbHOTO YpaBHEHUS nMeeT
BUJ...
" r_ Xfal
12. YactHoe pemenue nudpepeHInaIbHOTO YpaBHEHHS y"+2y’=10e" (sinx +cosx) UMEET BUJI. ..
" ' _ A2X @i
13. YactHoe pemenue nudppepeHINaATEHOTO YPaBHECHHSI y' -4y’ +4y=e"sindx MMeeT BHII...
" _ H
14. YactHoe pemenue nudpepeHInaIbHOTO YpaBHEHHS y"+y =3sIin5X +2c085X MeeT BUJL...
" ' _ H
15. YactHoe pemenne nuddepeHnnaIbrHOro ypaBHeHHS y"+2y"+5y =-17sin2x MMeeT BHII...
" ' _ a3Xx
16. YacTHoe pemenue nudppepeHINATEHOTO YPABHEHHS y"+6y’+13y=e"" cosx HAMEET BH/I. ..

y"—4y'+8y =e"(3sinx+5c0sx)

17. YactHoe penienue nudGepeHInaIbHOro ypaBHeHHS “MeeT
BUJ...
" r_ X fai
18. YacTHoe pemenne nudppepeHINaATEHOTO YPABHEHHS y"+2y’=6e’(sinx+cosx) HMEEeT BHT
" ' _ _pa2X i
19. YactHoe pemrenne nuddepeHnnaIb-HOr0 ypaBHeHHS y'—4y'+4y =-e~sindx MMEEeT BH/I. ..
" ’ _ A—3X
20. YacrHoe pemenne audhepeHnaIbHOr0 ypaBHEHUS y"+6y’+13y =e ™ cosdx UMEEeT BU/I. ..

y"! _ y!l _ 2yl — (6X _11)e*X

21. YacrHoe pemenne audhpepeHnaIbHOr0 ypaBHEHUS UIIeTCS B BUAE:

y"+y" -2y =(6x+5)e*

22. YacrHoe pemienne audhepeHnaIbHOro ypaBHeHUS UIIETCS B BUJE. ..

y"+4y"+4y"' = (9x +15)e”

23. YacTHoe pemenne audepeHIaTsHOTO ypaBHEHUS WIIEeTCs B BUIE. ..

y"+3y"+2y" = (1-2x)e™”

24. YactHoe pemienne audpepeHIaaTsHOTO ypaBHEHUS WIIETCS B BUE. ..

yII! _4y” + 3yl — _4xeX

25. YacTHoe pemenne audepeHIaaTsHOTO ypaBHEHUS WIIeTCs B BUIE. ..

VI!_6y!I+9yl — 4xeX

26. YacrHoe pemienne audhepeHnaIbHOro ypaBHeHUS y

y"—2y"-3y'=(8x-14)e”"

HIIETCS B BUIIE. ..

27. YacrHoe pemenne audhepeHnaibHOro ypaBHeHUS UIIeTcs B

BHJIEC...

y"+2y" -3y’ = (8x+6)e"

28. YacTHoe pemenne audepeHIaT-HOTO ypaBHEHUS UIIETCS B BUJIE. ..

y"+6y"+9y’ = (16x + 24)e”

29. YactHoe penieHue aAuddepeHImanbHOr0 ypaBHEHUS UIIETCS B

BHJIEC...

y"+4y"+3y = 4(1-x)e™”

30. YacrtHoe pemenne qudQepeHIInaIbHOT0 YpaBHEHUS WIIETCS B BUJE. ..

Paszgeanl «Teopust BeposiTHOCTEH» M «MaTemaTnyecKasi CTATUCTHKA)
1. BeposTHOCTH XOTSI OBl OJHOTO TIOMAJAHWS B IIEJh NMPHU 4YeThIpeX BhICTpenax paBHa 0,9984. Haiitu
BEpPOSITHOCTH HE MEHee 3 MONa aHui MPU YETHIPEX BHICTpETax.
2. Ilo marnaeiM mepenucu HaceneHus (1891 r.) AHrnum u Yanbca yCTaHOBIEHO: TEMHOTJIA3bI€ OTIBI U
TeMHOTJIa3ble ChIHOBBS (AB) coctaBumm 5 % oO0ciIem0BaHHBIX JIMII, TEMHOTJIA3bIe OTIIBI U CBETIIOTJIAa3bIe

coioBbs (AB ) — 7,9 %, cernornassie otupl u Temuornassie ceiHoba ( AB) — 8,9 %, ceernornaseie

OTIIBI ¥ CBETJIOTIIa3bIe CHIHOBB ( AB ) — 78,2 %. HaiiTu cBSI3b MEX/Ty [BETOM IJ1a3 OTIA U ChIHA.

3. Ucneitanue cocTouT B moaOpachlBaHUM TpeX KyOWKoB. CKOJIBKO pa3 HYXHO MPOBECTH HCIBITAHUE,
YTOOBI C BEPOSTHOCTHIO He MeHee 0,95 X0Ts Obl OJIUH pa3 MOSBUIIOCH «TPH €IUHHIIBI?

4. KakoBa J0KHA OBITH BEPOSTHOCTH M3TOTOBIICHUS U3IENHSI, YIOBICTBOPSIONIETO CTAHAAPTY, YTOOHI C
BEPOSATHOCTHIO, paBHOH (0,9 MOKHO OBIIIO yTBEPXKIATh, YTO cpeau 20 M3rOTOBJICHHBIX M3/ICTHI XOTs ObI
OJTHO HE YJIOBJICTBOPSET CTAHIAPTY.

5. BeposiTHOCTH mopaskeHHs LIeTH Ipu 0JHOM BeicTpene paBHa 0,4. Beuto npousseneno 600 BbICTpETIOB.
Haiitu rpanuiibl, B KOTOPBIX ¢ BeposATHOCTHIO (0,9948 Oymer 3akiioueHO YHCIIO0 MOMaJaHui B 1ENb.
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6. BeposTHOCTH mopa)keHHUs IIeNIM IpU OJHOM BhicTpelsie paBHa 0,4, HalTu 4MClio BBICTPEIOB, KOTOPBIC
HaJ0 TPOU3BECTH IO MHUIICHHU, 4YTOOBI C BepoATHOCThIO (,9948 oXxHMmaTh, YTO OTKJIOHCHHC
OTHOCHUTEIFHOW YaCTOTHI OT BEPOSITHOCTH TOMAJaHUs MIPH OJHOM BBICTPEJIE TI0 MOIYII0 OyAeT MEeHbIIe
BenuuuHel 0,05.

7. CKOJBKO CIEAyeT MPOBEPHUTH JeTaliel, YTOOBl C BEPOSATHOCTHIO He MeHbiner 0,95 MOoXHO ObLIO
YTBEPXAATh, YTO YaCTOCTh TOJHBIX JIETANCH OTKIOHSIETCS OT BEPOSTHOCTH TOJHOM neranu pasHou 0,9 mo
MoyIto He Oonee, yeMm Ha 0,01.

8. B sumuke nexar 5 u3genuii, 0AHO W3 HUX OpakoBaHHOE. M3 sIinMKa W3BJIEKAIOT H3ACIUSA OIHO 3a
JIPYTHM JI0 T€X TOp, ITOKa He OyneT BRIHYTO OpakoBaHHOE. COCTaBUTH 3aKOH PACIPEENeHUs CITydaitHON

BemmunHb X — yncia ey ThIX u3aemmit. Berancmurs M (X)), D(X).

9. Cpemn 20 mpubopoB umeercs 6 HerouHeix. Haymauy Oepercs 4 mpubopa. TpeOyeTcs BBHIUNCIUTD
M (X ) , D(X ) , 0( X ) citydaiiHOH BeIM4YMHbI X - UMCIIa TOUYHBIX IPUOOPOB cpern OTOOPaHHBIX.
10.Ha ©6asze xpansarcs 10 XOJOAMIBHHUKOB, Cpead KOTOpPHIX 2 OpakoBaHHBIX. M3 3TOro umcia
XOJIONWIBHUKOB B Mara3wH MPHUBE3NIM 5 XOJOAWIBHUKOB. TpeOyeTcsi cOCTaBUTh 3aKOH paclpeleieHus

CHy‘I&ﬁHOﬁ BEJIMUMHBI X - 4ucia TOAHBIX XOJOAWJIBHUKOB CPpEIU HpI/IBGSéHHLIX B Maras3uH, BBIYHUCIINTH

M(X), D(X), o(X).

0, x<1
11.Cnyuqaiinas BenMYMHA 3a]aHa 3aKOHOM PACIPEIEIECHNS |- (x) = a(x2 —-x), l<x<2
1, x>2

Brrancnute BEPOATHOCTDH TOI'O, YTO B JIBYX OIIbITAX BCJIMYMHA MPUMET 3HAUCHUC U3 NUHTCPBAJIa
(1,5;2).

0, x<-3
12. ChnyuvaitHas BeIMYMHA 33/1aHA 3aKOHOM PacIpe/leIeHUs 1
X)=4——, —-3<x<3,
N9 —X°
0, x=3.

Haiitu ¢ynximio pacnpenenenns F(X) u sepostrocts cobprtuas X >1.
13. Ciyuaiinas BenvuMHa 3a/1aHa QyHKIMEN pacrpeaeIeHus

0, ecmux<-1,
F(x)=<a+barcsinx, ecm —-1<x<1,

1, ecmwux>1.

Haiitu mapamerpst @ u D . Beraucmurs M (X) :

14. Cpeansas npoIoHKUTENBHOCTD TeIe()OHHOTO pa3roBopa paBHa 3 MuH. CuuTas, 4To BpeMs pa3roBopa
SIBJISIETCSl CIyYaWHON BEJIWYMHOM, PACHPEIEICHHONW II0 IOKAa3aTEJIbHOMY 3aKOHY HAWTH BEpPOSITHOCTH
TOTO, YTO TIPOM3BOJIbHBIN TeNe(hOHHBIN pa3roBop OyJeT MPOoJoLKaThes He OoJiee 9 MUHYT,

15. M3BectHO, uyTO BpeMs pPabOTHl BIEKTPUUYECKOW JIaMIbl TOAYHHSIETCS HOPMAalIbHOMY 3aKOHY
pactpenencuuss. CpemgHsas TPOJOKUTEIIBHOCT, TOPEHHUS oOKaszajmack paBHoW 1000 4., cpemnee

KBaPAaTUYECKOE OTKIIOHEHHNE TPOAODKUTELHOCTH ropeHus Jamiisl 40 4. Haiitu M (X 2) .

16. Jlerajgr HM3rOTaBIMBAacTCS HAa CTAHKE C CHCTEMATHUSCKOM OIIMOKOM 3, CpemaHeKBaapaTHYSCKOU
OIIMOKOW 4 M cunTaeTCs TOJHOM, €CIT €€ OTKJIOHEHUE OT HOMUHaa MeHee 12. HaliTu BeposTHOCTH TOTO,
YTO TPU HayJady B3SAThIE JIETAIH U3 MATH OyIyT TOJHBIMHU.

17. Poct B3pOCIBIX MYKYWH SBJISETCS CIyYalHON BEIIMYMHOW, DPACTPENCICHHONW M0 HOPMAIbHOMY
3aKOHY C M (X) =17/5cm.u O (X) =6 cm. Haiitu BEPOATHOCTH TOTO, YTO XOTS OBl OJIUH M3 TpeX

MYX4uH Oyaet umers poct oT 170 mo 180 cm.
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18. CnyuaitHas BeauurHa X pacrpeeieHa HOpMaJIbHO, €€ INIOTHOCTh BEPOSITHOCTH UMEET BU/I

x+2)2
F(x) = 1 ef% .Haiitn mucnepcnto cmywaiinoit Bemmunnel Y =3X —1, 3Has, uto Y ~ N(Q,0).
- \87m

19. CnyqaﬁHaﬂ BelmMunHa X pacnpeacicHa HOPpMaJbHO, €€ IINIOTHOCTb BEPOATHOCTH HMECT BUJ

(x-3)2 . N
f(x) = 1 e 2 - Haiitu M(Y) cydaiinoi BeTHIuHBI Y =3X —1, 3Has, 4T0 Y ~ N(a,0)-
427
20. Ha aBroMaTe M3rOTOBISIOTCS 3aKJICMKU. JHaMeTp WX TOJOBOK MPEICTABISAET CIYyYaliHYIO BEJIHYHHY,
2 2
pacripeiesicHHYI0 TI0 HOPMaJbHOMY 3aKOHY C MapaMmeTrpamMu a = 2 mMmu o° = 0,01 mm°. Kakue

pasMephl TnaMeTpa rOJIOBOK MOXKHO TapaHTHPOBATh C BEpOSATHOCTHIO 0,957

21. Cpennee cyToyHOe MOTpeOICHUE JICKTPOIHEPTUU B HacelieHHOM myHKTe paBHo 20 000 kBT-4ac, a
cpenHee kBamparmdeckoe oTkiaoHeHne 200 kBT-dac. Kakoro moTpeOieHHs 3JIEKTPOIHEPTHH B JaHHOM
HACEJICHHOM ITyHKTE MOXKHO OKHMJIaTh B OJIMKAMIIINE CYTKU C BEPOSITHOCTBIO HEe MeHbIneH (,96.

22. VI3 reHepaibHOIi COBOKYIHOCTH M3BIIeueHa BhIOopka oobema N =10

Bapuanta X, |-2|1]2[3|4]|5

Yacrora N, |2 |1]212 2|1

OneHuTs ¢ Haae)KkHOCTBIO 0,95 MaTeMaTHYeCKOe O’KUAaHUE HOPMAIBLHO paclpeIeIieHHOTO MPU3HAaKa
TeHepaTbHON COBOKYITHOCTH IO BEIOOPOYHOM CpeHEH MPH IIOMOIIY TOBEPUTEIHHOTO HHTEPBAIA.

23.  Cpennee Bpems cOOpkH uszenus cocTaBisuio 90 munyt. MHX)eHep n300pei HOBBIM METO ] COOPKH
3TOTO WBJENHA, U TIPOIOJDKUTENFHOCTE cOopku 10 m3memnuii HOBBIM crtocoboMm coctaBmia 79; 74; 112; 95;
83; 96; 77; 84; 70; 90 (muH). [TocTpoUTh MOBEPUTENBHBIH MHTEPBA JJIi HOBOTO CPEIHETO BPEMEHU
COOPKH ¢ HaJC)KHOCTHIO 95%.

24.  lanHbpl pe3ynbTaThl 8 HE3aBUCUMBIX M3MEPEHHUH OJHOM M TOW K€ BENMYUHBI (IUIMHBI MIPOTSKKH)
npuboOpoM, HE HMMEIOIIUM CHUCTeMaThdeckux ommbok: 369, 378, 315, 420, 385, 401, 372, 383.
Onpenenuts HECMETICHHYIO OLIEHKY IUCIIEPCHH OIMHMOOK N3MEPEHUSI.

25. B wrore maTtM uM3MepeHWid [UIMHBI CTEPXKHA OAHHM MpHOOpoM (0e3 cHCTEeMaTHYECKUX OMIMOOK)
MOJIYYEHBI CIIEIYIONTNE pe3ynbTaTsl (B MM): 92; 94; 103; 105; 106. Onpenenuts HECMEIIEHHYIO OLEHKY
JIUCTIEPCUU OIIMOOK H3MEPEHHH.

26. CnyuaiiHas BenuuuHa X (YMCII0 MOBPEKICHHBIX M3JCIUN B OJHOM KOHTEHHEpE) pacipe/eieHa o
3akoHy [lyaccoHa ¢ HenmsBecTHhIM mapameTpoM A. lIpuBeneHO sMIMpHUYEcKoe pacIpefeieHue Yuciia
MOBpEXIEHHBIX n3aenuil B 500 konteiitHepax. HaliTu ToueyHyI0 OLIEHKY HEM3BECTHOI'O IMapaMeTpa.

x |0 (1 |2 |3 |4|5]|6]|7

n 1991169873193 |1|1

27. Cnyuaitnas BennunHa X (Bpemst 0€30TKa3HOM pabOTHI 31€eMeHTa) pacipeeeHa 0 HoKa3aTeIbHOMY
3akoHy. [IpuBeneHo smnupuyeckoe pacnpenenenne cpeanero spemern padotsl 1000 anemMeHToB:

X: 5 15 25 35 45 55 65

n 365 245 150 100 70 45 25

Haiit ToueuHy0 OLICHKY HEU3BECTHOrO IapaMeTpa.

28. Cunyuaiinas Benmumra X 3ajaHa  (QyHKIMeH pacnpenenenus (X) =]1-e* (x=>0).
[MpousBeneHa BeIOOpKa
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Xi|3|/5/6|8 |10
ni|2|3|/5]10|10
Haiitu cTaTucTHuecKyro OIICHKY IMapaMeTpa A METOJ0M MOMEHTOB.

L2
29. Hcmonw3ys kputepuii y°~ Ha ypoBHe 3HaumMoctd 0,01 mpoBeputs, coriacyercs M THIOTE3a O

HOPMAJIBHOM PACIpEACICHUN TeHEPATbHOM COBOKYIMHOCTH X ¢ SMIIUPHYESCKHAM pacIpeaecHUEM
BBEIOOPKH:

OMmnupudeckas 4acrtora N, 8 11614072 |36 |18 10

Teoperuueckast vacrota N | 6 (18 |36 |76 (39|18 | 7

30. TIlpu yposae 3naunmocTu 0,05 mpoBepbTe TUIIOTE3y O HOPMAITBHOM PACHpe/ieiICHUH TeHepaTbHON
COBOKYIHOCTH, €CJIM U3BECTHBI AMITUPUUCCKUE U TEOPETUUECKHUE YACTOTHI:

Omnupuueckue yactotel |6 (12 |16 |40 |13 |8 |5

Teopernueckue vactotsl | 4| 11| 15| 43| 15| 6| 6

31. VYcraHoBuTh, mONB3YysCh KpurepueM IlupcoHa, mpu O =0,05 CIy4yallHO WM 3HAaYUMO

PACXOXKJICHHE MEXKIY SMIIMPHICCKAMHA I, 1 TCOPETHIECCKUMH YacToTaMu N'; , KOTOpPBIC BEIYHUCICHBI U3

MMPEAIIOJIONKECHU A, YTO COBOKYITHOCTh paclIp€acjiicHa HOPMaJIbHO.

n, 5 7 15 |14 |21 |16 9 7 6

n |6 6 14 (15 |22 |15 8 8 6

32. B Tabnuiie npeacTaBieHsl JaHHBIE O CpeIHUX pa3Mepax nencuit B Keiprecrane 3a 2011-2015rr.
l'on 2011 | 2012 2013 | 2014 | 2015
BrImaatel, coMm 3853 | 4274 4508 | 4710 | 4896

Heob6xoaumo cienats MporHo3 o cpeaneM pasmepe nencuu Ha 2018r.
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Ipuioxenue Ne 3. O6pa3ubl THIOBBIX PACYETOB

Tumnosoii pacuer Nel

JlaHbl KOOpAMHATHI BepiiuH Tpeyroiasuuka ABC: A(3,;4), B(2,-1), C(1,-7). Tpebyemcs:

® COCTaBUTHb YpaBHEHHE CTOPOHBI AB;

® HAWTU JJIMHY CTOPOHBI AB;

® COCTaBUTH YpaBHEHHE BBICOTHI, IPOBEACHHOM 13 BepnHbI C,

®  BBIYHUCIUTH JJIUHY BBICOTHI, IPOBEICHHON U3 BEPIIMHBI B,

®  BBIYUCIUTH yroa 4 TpeyroiapHuka ABC,

® COCTaBUTb YpaBHEHHE MEIUaHbl, IPOBEACHHON 13 BepIIUHbI C,

® COCTaBUTh ypaBHEHHUE IMPSAMON, MPOXOAAIIEH dYepe3 BepIIMHY A MNapajuieIbHO

cropone BC tpeyronbHuka ABC,

e HalTu mowaab TpeyroiabHuka ABC.

e (CruenaTb 4epTex.
Kakyio KkpuByr0 BTOpPOro TMOpsAAKa OINpeAensieT KakI0oe€ U3 3aJaHHBIX YpaBHEHUN?
N300pa3uth 3TH KpUBBIC HA YEPTEKE.

1)x:—gd9—y?

2) y=1-3Jx.

3) x> +y?—2x—-6y+4=0.
Haiitn paccrostane ot touku M ,(—12,7,—1) no mnockoctd, mpoxoasiiel Yepe3 TOUKH
M, (-3,4,-7), M,(15-4), M,(-5-2,0).
Haitru yron mexny miockoctsmu X —3yY +5=0, 2X—-y+5z2-16=0.
Haiitn TOYKY IIepeCceUYCHUs IPSAMOi u IIJIOCKOCTHU
Xx-1 y-3 z+5

6 1

HOCTpOI/ITB TCJIO OIPaHUYCHHOC ITOBECPXHOCTAMU

A)x:4,y:0,y=J§,z:O,z:2

B) z=6—-Xx>—y?, z=4x*+y?.

, 3X—2y+52-3=0

Tunosoii pacuer Ne2
|. Berancnute npeaens:

3n
1. |im(n—\/n2—3n+1) 2. “m(zn”)

N—>co 2n—3
2
3. lim(x-4+3) o fim 22
ILrP I!_rp2x2+3x—5
5 1: Jx+7-2 6. | sin®(2x)
' leﬂ;‘ X+3 ' !m X’ -arctg (3x)
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1 Jim 48 o lim
x5 NX+4-3
o Iim3nz—2n+8
e ON°+3n—-9
Il. UccnenoBath PyHKIMIO HA HEMPEPHIBHOCTh Y = X—22

TumnoBoii pacuer Ne3
1. BeruucauTs npenens 1o o npasuity Jlonurans:

R In(x* -15)
: 2. —
MG @ lim—
2. HaiiTu mpon3BoaHbBIE CleAYOMUX (QYyHKINNI:
1 y=2 -5 +3K g,y 2arcsinx+3*
X 4ln x— 2%
3. y=Insin(2x+5) 4. y=x

5. y =(e"~3cosx)(5-4log, X)
3. HaiiTi npou3BojiHyt0 Y, OT NapamMeTpHYeCKH 3a/[aHHON QyHKIMK
=In(1+2t),

y =t —2t.
4. HaiiTm wHTEpBaJIbl MOHOTOHHOCTH, BBIIMYKIOCTH, BOTHYTOCTH, SKCTPEMYM H TOYKH
neperuda GyHKIuu:
- x*+4
y_ Xg .

5. Haiitu npousBoaHyto ot HesiBHOU dynkimu IN(X + y)—arctgx=0.

Tunosoii pacuer Ned
2

Haittn yacTHBIE TPOM3BOAHBIE BTOPOTO MOpsAKa: Z =

y-2
Haiitu sxcTpeMymbl QyHKIIUU ABYX TEPEMEHHBIX
z=2x"+6xy* —30x—24y.
Haiitn ykazaHHbIe TPOU3BOJIHBIE Z = X+ xy? —5xy°, 8(348;3 =7

Haiftn mauGonblliee ¥ HaMMeHbIIee 3HAYeHUs QYHKIMM Z =X —Xy+ Y’ —4X B TpeyroabHHKe
x=0, y=0, 2x+3y-12=0.

Tunosoii pacuer Ne5

Jarcsmx . Z-I 1 dx

J1—x V2x-1-42x-1
X2

3. fX6+4dx 4. I3xarccosxdx
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—6x°>—-11x+8
d 6. —2)(x* +2x+4)d
J.x(x+2)(x—1) X I(x )(X° +2x+4)dx
7. Icosgxsin Xdx . 8. I6 l\/_dx
+/X
9. IL 10. I\/16—x2dx.
2 —COS X

Tumnosoii pacuer Ne6
BbI4ucnuTh onpeieieHHbIe HHTETPaibl

2

a) IX\/5—X2dX; J.5+2\/_
1
7 7 dx

B) jxcosxdx; _
o 3+2C0S X

Tumnosoii pacuer Ne7

1. BeraucenuTs miomans GUrypbl, OrpaHUYeHHON TMHASIMA Y = x* , Y= 2-x°.

X =2cost |x=cost

y =3sint ’{y:ZSint'

3. Bbluucnuth miomans (GpUrypsl, OrpaHMYCHHON JHMHUSIMH, 33JaHHBIMHA YPAaBHEHHSIMH B HOJISPHBIX

xoopmunatax ' =4C0S@, r=2 (r=2).

4. BBIYMCIUTH JUIMHY IyI'M KPHUBOW, 3aJaHHON ypaBHEHHEM B NPSMOYTOJBHOH CHCTEME KOOPIUHAT
=In(x*-1), 2<x<3.

5. BelUnCnuTh JUIMHY IyTH KPUBOH, 33/IaHHOM TapaMeTPUIeCKUMU YPaBHEHUSIMU

X =6c0s’t,

2.Beraucnuts mwiomans GUrypsl, OorpaHu4eHHON JTHMHUSAMH {

Ssin’t 0<t<rx/3.
y =6sin’t,

6. BplumcnuTe ANMHY Iyrd  KpHBOM, 3aJaHHOM ypaBHEHMEM B MOJISIPHBIX KOOpAMHATax

12(7
p=6e >, —xl2<p<rxl2.
7. Bblumciauth 00beM Tena, 0Opa3oBaHHOro BpamieHueM BOKpyr ocu OX (urypsl, OrpaHUYEHHOI
rpadukamu ¢pymxmmit Y =3SINX, y=sinX, 0<x<7.

Tumnosoii pacuer Ne§
1 X 2 2—-X

1. TlomeHsTh NOPSAAOK UHTEIPUPOBAHUS IdX J f (X, y)dy + jdX I f (X, y)dy .
0 0 1 0

XZ

1
2. Beraucnute uHTETpan J.dXI (X +2y)dy.

3. Haiitu 06beM Tenta, orpaHndenHoro nosepxuoctamu Y =X°, y=1, z=0, z=6.
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8
4. BbluMcIuTh KpPUBOJMHEWHBIM HMHTErpan Mo uiMHe 1ayru L I—yd|, rae L: mapaGona
L

YZ%XZ OT TOYKHU A(O;O) 710 TOUKH B(4;8)_

5. BbluMCIHMTE HHTErpal I(ZXZ + y)dx + (5y — 3x)dy ,rae L -mapaona Y = X, or Touxu

(0,0) JI0 TOUKH (3,9) .

6. BeIUMCINTh KPUBOJMHEWHBI HWHTETpal IO 3aMKHYTOMY KOHTYPY B IOJOXHTEIHHOM

nanpasienu. Kontyp L: Yy=4-X°, y=0. @(3X5 —2Xy +1)dX + (5xy —4y® + 5y)dy
L

Tunosoii pacuer Ne9
1. Haiftn mpomssozsyto ckasporo nomst U = 5% + 4X°y +5xz —e% b touxe M, 2;-1)
1o Hanpasiexuto or roukn M x rouke M,(2;2;1).
2. Haittn rpamment ckamspaoro momst U = X°Y +52siny +62° B Touxe M, (=1 0;-2) u ero
MOJYJIb.
3. Haittu mupkymiumio sexroproro momt a(M)=Xi +(y—22)] +(2x—y+2z2)k mo
KOHTYPY TPEYI'OJIbHHUKA, IIOJIy4YEHHOI'O B PE3yJIbTaTe IIePECeYeHUs INOCKoCcTH P: X+ Y+ Z = lc
KOOPJMHATHBIMHU IJIOCKOCTSIMH IPY MOJIOKHUTEIBHOM HAalPaBJIEHHH 00X0/1a.
4. BbI4UCIUTH POTOP BEKTOPHOI'O MOJIS §(|\/| ) = (xzy - Z)I_ — XyZ T + (xy3 + ZZ)E.
5. IIpoBeputh SABJIACTCS I BEKTOPHOE 10JIE
a(M ) = (2x—4yz)i_+ (2y—4xz)T+ (22 —4xy)IZ MOTEHUHATBLHBIM WA

coNeHoMIaNbHBIM. B ciyuae notenuuansrocty noss a (M) naiitu ero notennuar.

Tunosoii pacuer NelO

1. Haiftu cymmy psija i
= (n +1)(n +2)

2. ccrienoBath Ha CXOAMMOCTD PSIJIBI :
n+2 2n-1 2. n? 5n? —3n+1 ©

a) ; B)
Z +1 Z:(3n+lj ;3 Z 2n® +4 Z

n n=1 n=2 N
3. HccnenoBarh Ha CXOAMMOCTh 3HAKOUEPEIYIOMIHICS psill. B ciiydae cXOAMMOCTH UCCIIE0BATh

Ha a0COJIIOTHYIO M YCIOBHYIO CXOJMMOCTh

0

n+1 2
1

n=
4. HaiitTit MHTEpBaJ CXOANMOCTH CTEIIEHHOTO PsAZla W UCCIIEA0BAaTh CXOIMMOCTh Ha KOHIIAX WHTEPBaIa

CXOOUMOCTH:

o (x=3)" .
Zl“ n’
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01
5.Beruncnuth uHTErpai ¢ TouHocThio a0 0,001 '[ e dx -
0

6. Pa3noxuts B psig @ypbe QyHKIMH U MOCTPOUTH IpaduK CyMMBI psija

—2,—t<Xx<0,

a) f(x)=x-1, —-1<x<1; 6) f(x)= g
3,0<x<7.

Tumnosoii pacuer Nell
3apauva 1. Haiitu o6umii uaterpan muddepenuanbHoro ypasaenus. (OTser
npezacrasuth B Buze (¢(X,y)=C)) 4xdx — 3ydy = 3yx?dy — 2xy?dx.

2
3amauva 2. Haitt o6umii naterpan anddepeHunansHoro ypaBaenus Y'= y—2 + 4X + 2.

X X
3anaua 3. Haiitu pemenue 3amaun Komn  y'—y /X=X, y(1)=0.

3amaua 4. Pemuts 3anauy Komum y2dx + (ez/y + x)dy =0, y(e) = 2.

3agaua 5. Haiitu pemenne 3anaun Kom  y' + xy = (x + 1)e *y?, y(0) = 1.
3amaua 6. Haiitu o6muii naterpan audpepeHunansHOr0 ypaBHEHUS

. 3x2e¥dx + (x3e¥ — 1)dy = 0.

Tunosoii pacuer Nel?
3agaua 1. Haiitu oOuiee pemenue nuddepeHnnaibHOro ypaBHEeHUs x4y" + x3y' =1.
. y'y*+36=0, y(0)=3, y'(0)=2
3amaua 2. Haittu pemenue 3agaun Ko d '

i "__ 2 _
3agaua 3. Haiitu oOmiee pemenue quddpepeHnnaibHOro ypaBHEHUS y"+y"=5x" —1.

3agaua 4. Haiitu peruenne nuddepenmmansHoro ypapaenus y — 3y — 2y = (4x + 9)e?*.
3anaua 5. Haittu o6mee permenne quddepeHnuansHoro ypapaenns y + 2y + 5y = —2 sin x.
3anaua 6. Haittu o6mmee pernenne quddepeHIuaTbHOro ypaBHeHHs

y'+ 16y = 16 cos 4x — 16e**.

3anaua 7. Haittu pemenue 3amaun Komm  y" + 6y + 8y = 4e~2%/(2 + e?%),

y(0) =0, y'(0) =0.

Tunosoii pacuer Nel3
1) Bce OykBbI pycckoro andaBuTa Hanucanbl Ha 33 kaprodykax. KakoBa BEpOSITHOCTh TOTO, YTO Hayaady

B3sTast KAPTOUYKA OKAKETCS C TJIAaCHOW OYKBOM?

2) PebeHOK He YMEWIIHi YuTaTh Wrpaer ¢ OykBamm paspesnoit asoyku: A, T', E, 3, JI, b. Kakosa
BEPOSITHOCTB TOT'O, YTO IIE€PECTaBIIsIsl OYKBBI Hayra, oH cocTaBUT cioBO «I"A3EJIb»?

3) JlBe oaMHAKOBBIE MOHETHI pajguyca I pasMelnieHsl BHYTpH kpyra R, B KoTopslii Haymauy Gpocaercs
TOYKa. BBIYHCIUTH BEPOSTHOCTH TOTO, YTO ATA TOYKA YNaJAET HA OJHY M3 MOHET, €CJIM 3TH MOHETHI He
MEPECEKAIOTCA.

4) B smuke 15 mapos. U3 Hux 3 Gensle, ISATh — CHHKE, CEMb — YepHBIe. Haymauy M3BIEKaAIOT JBa mapa
0e3 Bo3BpauieHus. HaliTu BEposITHOCTE TOr0, UTO LIaphl OAHOTO L[BETA.

5) H3parenbCTBO OTHPaBWIIO Ta3eThl B JiBa MOYTOBBIX OT/AEIEHHSA. BeposSTHOCTH CBOEBPEMEHHOMN
JIOCTaBKHM Ta3eT B Kakmoe modroBoe otaencHue paBHa 0,9. Haiitm BeposTHOCTH TOro, WTO a) 006a
OTJeNICHUS MOIy4aT ra3eThl BOBpeMs; 0) XOTs Obl OJJHO IOJIyYUT BOBPEMSI.

6) Pa3pbIB 2J1€KTPUYECKO e MOXKET IPOU30NTH TOJIBKO B PE3YJIbTAaTe BBIXOJA U3 CTPOS dJIEeMEHTa kl

WM OJJHOBPEMCHHOI'O BBIXO/Ja JIBYX 3JICMCHTOB kZ n k3 , KOTOPBIC BBIXOJAT U3 CTPOA HE3ABUCUMO JApYyTr

OT JIpyra COOTBETCTBEHHO ¢ BepositHOCcTs MU 0,3, 0,2, 0,2. HailTu BepOSATHOCTH pa3phiBa LEIH.
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7) Tlpu paspsiBe cHapsiza OOpa3yroTCsS KpYyMHbIC, CPEJHUE W MEJIKHE OCKOJKH, YHCIO KOTOPBIX
cocrapisieT cootBeTcTBeHHO 0,1; 0,3; 0,6 oT 06mIero yucia ockoyikos. [Ipu monaganuy B TaHK KPYITHBIH
OCKOJIOK TIpoOWBaeT ero OpoHI0 ¢ BeposTHOCThIO 0,9, cpemuuit - ¢ BeposTHOCTHIO 0,3 W MENKui ¢
BeposaTHOCTEIO 0,1. HaliT BEpOSTHOCTH TOTO, YTO TIOMABIINIA B OPOHIO OCKOJIOK TIPOOBET €ro.

8) BeposTHOCTh [T W3ACIMH HEKOTOPOTO TMPOM3BOACTBA YAOBICTBOPATh cTaHmapty paBHa 0,96.
IIpennaraercst ynpolneHHas cxema MPOBEPKH Ha CTaHIAPTHOCTD, JAOIIAs MOJOKHUTEIbHBIN Pe3yabTaT ¢
BeposATHOCTHIO 0,98 1S M3fenuii yAOBICTBOPSIONIMX CTAHAAPTY, a JUIS U3JENINUN, HE YAOBICTBOPSIIOIINX
crannapty ¢ BepositHocThio 0,05. HaliTi BEpOsITHOCTD TOTO, UTO M3/I€THe IPU3HAHHOE CTaHAAPTHBIM TPH
MIPOBEPKE, EHCTBUTEIHHO YIAOBIETBOPSIET CTAHAAPTY.

9) BcxokecTb ceMsiH IIBETOB OILIEHHBaeTCsi BeposTHocThio 0,6. HaiiTu BepostHOCTH TOrO, uto M3 1000
TTOCESTHHBIX ceMsH B3onaet 6007

10) BeposTHOCTh TOr0, 4TO TENEBH30pP HE MOTPEOyeT PEMOHTAa B TEUCHHE T'apaHTUHHOTO CPOKa,
paBHa 0,8. Co ckmama otmymeHo 4 TeneBm3opa. TpeOyercs: 1) COCTaBUTH 3aKOH pacIpeneleHHs
Cy4ailHOM BenuuuHbl X — YHCJIA TEIEBU30POB, KOTOPBIC MOTPEOYIOT TapaHTHHHOTO PEMOHTa; 2)

noctpouts rpauk pacnpenenenust; 3) Beruncauts M (X), D(X), o(X); 4) naiitu F(X) u nocrpouts

ee rpaduk.
11) Hana dynkius pactpenenenus HCB X
0, x<0,
F(x)={ A, 0<x<2,
1 X>2.

Haiitu  koapdunmenT A, TUIOTHOCTh  paclpelesieHus  BEpOSTHOCTEH f(X),
maremarudeckoe oxumanue M(X), mucnepcuto D(X) u BepostHocTh momamanus CB X Ha
OTPE30K [0,1]. Hoctpouts rpaduxu dyuxumit F(X) u f(X).

12)IIpu Bece HekoTOpOro unenus B 10 Kr, HalIEHO, YTO OTKIOHEHHUE, MO a0COIIOTHOM BEJIUYMHE
npeBocxogsuee S50 r, BcTpedaercs B cpeaHeM 34 pasza u3 Teicsaud u3nenui. Cuuras, 4yTo Bec U3AENus
eCTh CIlydaiiHas BeNWYMHA X, paclpelelieHHas 110 HOPMAaJlbHOMY 3aKOHy, HaWTH ee cpelnHee

KBaApaTUICCKOC OTKIIOHCHUC O-(X ) .

Tunosoii pacuer Neld
1. Jlano pacnpesneneHue aOOHEHTOB MO MOTPEOISIEMON MOIIHOCTH 3JIEKTPOIHEPTHH

(xBt.-4.)
WurtepBainsl 5-10 | 10-15 | 15-20 20-25 25-30 30-35 35-40 40-45
MOITHOCTH
Uwncno BeposTHOCTh | 3 13 70 190 290 230 130 62

TpeOyercsi: 1) TOCTPOUTH TUCTOTPAMMY M TIOJUTOH OTHOCHUTENBHBIX YacTOT; 2) HaWTH
HMIUPHUECKYI0 (DYHKIMIO paclpelielieHuss U BbluepTuTh €€ rpaduk; 3) paccuuTaTb MOAY U
MeauaHy; 4) BBIYMCIUTH BbIOOPOYHBIE CPEIHION, IUCIIEPCUIO, CTAHJIAPTHOE OTKIJIOHEHHE,
K03 uLMeHT Bapuauu, K03) UIMEHTh aCHMMETPHU | dKCIIecca; 5) M0 BUAY THCTOTpaMMbl U
MOJIUTOHA OTHOCHUTENBHBIX YacCTOT, MO BEMYMHE BHIOOPOUYHBIX KOIPPHUIMEHTOB aCHMMETPUU U
JKCIlecca ceaTh BBIOOP 3aKOHA paclpeliesieHusl CilydaiiHoW BennuuHbl X — MOTpedisieMoit
MOIITHOCTH 3JIEKTPOPHEPruy; 6) HalWTH TOYEYHBIE OLIEHKH MNapaMeTpoB BBIOPAHHOTO 3aKOHa
pacripenesieHus;; 7) mpearnoaras, 4ro ciiydaiiHas BeluyrHa X pacrpeselieHa 0 HOPpMalbHOMY
3aKOHY, 3amucarth (YHKIHUIO pacnpeneneHus u GyHkuuioo mioTHocTH X. HaliTu mHTEpBagbHBIE
OLIEHKM TapaMeTpoB pacrpeneneHus X, MPUHIB 3a J0BEpUTENbHYI0 BeposTHOCTH 0,95, 8)
[IpoBeputh, HCHONB3YS KPUTEPUH y “- THUIOTE3y O COIJacCMM HAOMIOAEHUM C 3aKOHOM

HOPMAJIbHOTO paclpeAeeHus, IPUHAB 3a ypoBeHb 3Haunmoctu 0,05.
2. Typuctuueckass KOMITaHUSI TIpeAJiaraeT MecTa B TOCTHHHUIAX. MeHemKepa KOMITaHuU
MHTEPECYET, HACKOJIBKO BO3pPACTACT IPHUBJIEKATEIBHOCTh T'OCTUHUIBI B 3aBUCUMOCTU OT €€
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paccrosHuss a0 twppka. C 3Toi menpto mo 12 roctuHUIlAM ropoja Oblla BBIICHEHA
CPEAHEroJJ0Basi HAMOJIHAEMOCTh HOMEPOB M PACCTOSHUS B KWJIOMETPAX OT IJISDKA.
PaccrosiHue, km 01/01/02/03|04/04/05/06/0,7/0,7/08|0,8
Hanomusiemocts, % | 92 |95 [ 96 {90 |89 (86 |90 |83 |85 |80 |78 |76
Heo6x0amMo mocTpouTh rpadMK HCXOAHBIX AaHHbIX. [lomaras, urto mexay Y u X UMeeT MecTo
JMHENHAs 3aBUCUMOCTb, OIIPEIEIUTh BBIOOPOUHOE YPAaBHEHUE JINHEHHOM pErpeccui.
OnpenenuTh HanpaBjiIeHUE U TECHOTY CBs3U. [IpoBepUTh 3HaYUMMOCTh BEIOOPOYHOTO

koa¢duienta nuneitnoit koppensuuu npu & = 0,05 . Cnenars npornos o HanonHseEMOCTH
HOMEpOB I'OCTHHHIIBI, €CJTM OHA Oy/IeT pacloioKeHa Ha paccTosiHUM 1,1 KM OT misika.
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HNPUJIIOKEHUE Ne4. OBPA3LBI KOHTPOJIBHBIX PABOT
KontpoabHnas padora Nel
3amanue 1. [lanbl koopaumHaThl BepiiuH TpeyronsHuka ABC: A(2;-5), B(-3;-4), C(-4,2).
TpeOyercs:
COCTaBUTh YpaBHEHUE CTOPOHBI AB;
HalTH JUIMHY CTOPOHBI AB;
COCTaBUTbh YPAaBHEHUE BBICOTHI, IPOBEACHHON U3 BeplluHbl C,
BBIYUCIIUTH JUIMHY BBICOTHI, IPOBEJICHHON U3 BEPIIUHBI B,
COCTaBUThb YpaBHEHHE IPSIMOW, IPOXOJAIIEH yepe3 BepUIMHY A NapajulesbHO
cropone BC tpeyronbHuka ABC;
e (Cruenatb 4epTex.
3aganue 2. OnpenenuTs TUII KPUBOM U TOCTPOUTD:
2 2 Xy y:_x 2
a) (X+l) +(y-5)°"=4; 6) —+>—==1; B =—-—=1;71) X =3y.
9 16 9 49

3aganue 3. Kakyio KpuUBYIO BTOpPOTO MOpSAIKA OMpEAeNseT YpaBHEHHE x:_§m +1
4

N300pa3uTth 3Ty KPUBYIO Ha YEPTEKE.
3ananue 4. Haiitu paccrosnue ot Touku M (—1,—8,7) no mnockoctu X+4y—z+1=0.

3aganue 5. Haiitu TOUuKy nepeceueHus npsiMoi U IJIOCKOCTU

x—12:y—13:Z+1’ X+ 2y +3z —14=0.

KontpoabHnas paGora Ne2
Beruncinute npenensl

L lim n2+2n+9 2 | 3n-5\"
I s —7nss M 3775
. (2x+1\ . 5x*—12x+4
3, 4 X —lex+4
I!m(Sx—Zj I!m 3x* +x-14
5. [ 6—+x2+20 6 Iirnarcsin2(8x)
' X|_>,4 3x+12 S0 X~sin2(5x)
. arctg (15-5x) . In(1+15x)
7. R A S 8. Mmz+1o%)
im— e 5 27 lim—=—;

KonTpoabnas padora Ne3
8x+6 _ 83
1. Berancnuts nipenen no npaswry Jlomutansa: || M o -
X—>-3 e _1
2. HaiiTi mpon3BOIHBIC CIEAYIONNX (DYHKIINM:

1-)/=%—4\/X_3+2x7 2_3/::’)""“33'*_@2
X 5log, X+ 6x

3. y=Incos(2x+5) 4. y= (x3 +1)tgx
5.y =(6Inx-5")(15+7sinx)

3. HaiiTi npou3BojiHyI0 Y, OT NapamMeTpHYeCcKu 3a[aHHON QyHKIHK
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X = arcctg6t,
y = 2t> - 9t%

4. HaiiTi MHTEpBaJIbl MOHOTOHHOCTH, SKCTpeMyM (yHKIuK Yy = X° —9x> +15x — 3.

KoutpoabsHas padora Ned
1. Haiith 4YacTHBle TPOM3BOJHBIE TEPBOTO  TOpsAKa (GYHKOMA  JBYX  IEPEMEHHBIX

Z= (2y2 + 6x)(3y ~X).
o 3 3
2. Haiiru skcTpemMymbl hyHKimMu aByX nepemennsix: Z = X~ —8Y~ —6Xy +1.

0%z
3. Haiitu npoussomyio p 28y ot pynkunn Z = Y* +23x% + 4xy +5x — 2y +8.
X

KoutpoabHnas padora Ne5

1. jx\/5—x2dx. ZI\/SXd_XAr
—4x

X2 +x%e* -4
3. J'de 4, I(Sx—2)c032x dx
x}—8x-14 dx
5'~[(x+2)(x—4)dx 6. J‘3+2cosx

KountpoabHnas padora Ne6

Breraucnutb OIIPCACIICHHBIC NHTCI'PAJIbI

1 2 % dX In2 % dX

X _
—dx; 0 — Xe XdX; —_—.
O o™ )_LG+\/3X+8 0 | 0 sy

KonTpoabnas padora Ne7
1. BeraucnuTs miomaas GUTyphl, OrpaHHueHHON TMHHAME Y = X, Y =2 —X°,

X = COst
2. BeruncnuTh miomaas GUrypbl, OrpaHu4eHHON JINHUEH .
y =2sint
3. Beruncauts miomaas GUrypsl, orpaHuYeHHON TMHUER ' = 4COS ¢.
4. BelYucnuTh AMHY AYTH KpuBok Y =1-— In(X2 -1), 3<x<4

X =2(t—sint),
5. Beruncauts JUIMHY IyTH KpUBOU 0<t<nl/2.
y =2(1—cost),
6. Beraucnuth [umHy IyTd KpUBOH p =2C0S¢, 0<¢p<7/6.
7. Beruncnuth 00beM Tena, 00pa3oBaHHOTO BpaleHueM BOKpyr ocu Oy purypsl, orpaHU4eHHON
rpadukamu GyHKIHMIA Y = X°, Y = X.
KonTpoabnas padora Ne 8

2 4
1. TlomeHSTh MOPSIIOK HHTETPHUPOBAHUS J. de f(x,y)dy.

-2 X2
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2. BpuCIUTh Maccy HEOTHOPOIHOW MaTepUaTbHON TUIACTHHBI, OTPAHUYECHHOUW JIMHUSIMHU

y=x*, y=4, x=0, eclu IOBEpXHOCTHAs IIIOTHOCTh PaBHA p(X, y) =Xy.
3. Haiit 06beM Tena, OrpaHHMYEHHOTO OBEpXHOCTIMH Y =X, y=4, z=0, z=3.

4. BolYHCTUTh KPUBOJNHWHEHHBI HHTErpan IO JIHHE IyTH LJ. X%+ y2d| , tme L: r=2cos¢e
L

I\J|§\

Tep<Z,
2
5. BBIYUCINTH KPUBOJUHEHHBINA HHTErPaj 10 KOOPAMHATAM ¢ y3dX + xydy rae L — yra

actponnsl X = 2¢0s°t, Yy = 2sin’t or Touxn A(Z; 0) 710 TOYKH B(O; 2) .

Kontpoabnas padora Ne 9
1. Haiitn npomsBozyto ckansproro moas U = X + 4xX>y +5Xz — 2° B touxe M, (% 2;,-1) no

HanpasieHuio ot toukn M k Touke M, (2;2;1).

2. Haiitu rpamment ckamsproro nous U = 2X° + 4XZ +5Xy — yz° B Touke M,(—1—-2;0) u

€ro MOAYJIb.

3. Hailftu nupKysasiuio BEKTOPHOIO MOJIS é(M )no KOHTYpPY TpEeyrojbHMKa, MOJy4YEHHOIO B

PE3YIbTATC MEPCCCUCHUA ITJIOCKOCTHU Pc KOOPAWHATHBIMHA ITIJIOCKOCTAMU IIPU IMOJIOKUTCIBHOM

HalpaBJieHUU o0xoja:
aM)=xi +(y-22)]+(2x—y+22)k ;p: X+2y+2=2
4. Borauciauts potop BekTopHOro nons a(M)=(x—2)T —yJ +(y+2)k .
5. TIpoBepuTh siBsieTCs M BeKTopHOE Tonie 8 (M ) MOTeHIMAIBHBIM HIM CONCHOMAANBHBIM. B
CJIydac MMOTCHUUAJIbHOCTH ITOJIA é(M )HaﬁTI/I €ro NoTcCHuual.
1. a(M)=(2x—-4y2)i +(2y—4xz)] + (2z - 4xy)k

Kontpoasnasi padora Ne 10

n+2
1. MHccienoBarh Ha CXOIUMOCTD psn Z > 1 .
- N+
n=1

2n-1
2. HUccnenosaTh Ha CXOAUMOCTH psn Z(

3n+1
© n2
3. MccnenoBath Ha CXOAMMOCTD PSiJL —.
3
2. 5n° -3n+1
4. WccnenoBaTh Ha CXOIMMOCTb PSII Z - .
= 2n“+4
- 1 2
5. MccnenoBarh Ha CXOIMMOCTD PSIT > (-1 )"

n=1
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(x=3)"
n>

o0
6. Haiitu 001aCcTh CXOAMMOCTH Psijia Z
-1

7. Pasnoxurs B pan ®ypse pynxmao T (X) f(x)=

KonTpouabnas pa6ora Nell

1. Haiitu oOumii uaterpan 1Y Y'= :
1-x?

. X
2. Haiitu o6umii materpan 1Y Y =2——.

3. Haiitu oGwee peurerne Y Y+ X y=X.

' 2
4. Pemmte 1Y Y'*'%:Xy :

5. Peumre 1Y (y2 —e*cos y)dx+(2xy+exsin y)iy:O.

Konrpoabnas padora Nel?2
1. Haiitu obuee pemenue Y y'" XInx= y" .
2. Haiitu perenue 3anaun Komm 4y3y" = y4 —1, y(0)=2"7, y' (0)= 1/(23/2)

3. Haiitu obmee pemerme IY Y —4y +5y —2y=(16—-12x)e”*.

4. Haitru pemenue 3agaun Komm y + z2y =z /coszx, y(0)=3, y (0)=0.

KontpoabHnasi padora Nel3

1. Haiitu maTemMaTHuecKoe OKUJAaHUE U JUCHEPCUI0 caydaiHOW BenuuuHbl Z =5X —2Y , ecnu
m3BecTHel: M (X) =3, M(Y)=6, D(X)=3, D(Y)=4.

2 TIpomsBoauTCsl PSIIl BHICTPETIOB IO MHIIEHH C BEPOATHOCTHIO momananus 0,7 mpu Kaxaom
BBICTpEJIe; CTpenb0a BeJeTcs /10 MEpBOro IMOMaJaHus B MMIIEHb, HO HE CBBIIIE 3 BBICTPEJIOB.
CocTaBuTh 3aKOH pacipeIeleHNs YUCia TPOU3BEIEHHBIX BBICTPEIIOB.

3. luckperHas ciyyaiiHas BenuurHa X 3a/1aHa 3aKOHOM pacIipeieIeHus

x| 2| 3|5
Pi |0,2| P, |02

Haiitu p,, M (X), D(X).
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0, X< 2,
X2

4. Ciryuaiinas BeJIMYMHA 3aaHa 3aKOHOM pacnpeaenenus: F(X) = 2<X<3,
1, X> 3.

TpeGyercs: 1) Haiitu napametp a; 2) HaliTH QyHKkuu0 f(X); 3) BBIYUCIUTH BEPOSTHOCTH TOTO,
YTO BEJIMYMHA MPUMET 3HAUYCHHE U3 MHTEepBaia (2,5; 3) 4) HaliTh MaTeMaTH4eCKOe OXKUJAHUE U

JHCIIEPCHUIO.
KonTpoubnas pa6ora Neld
3aoanue 1. BpiOopouHOE HCCIEOBAHUE JUIMTEIBHOCTH TOPEHHUs JIaMIl Jajlo CleLyoLue

PE3YIIbTATHI:

Wurepais | 0- 400- 800 - 11200 -1 1600 — | 2000 — | 2400 -
400 800 1200 1600 2000 2400 2800

Yacrorta 121 95 76 56 45 36 21

Haiitu BBIOOPOUYHYIO CPEIHION, BHIOOPOYHYIO AMCIIEPCHIO, KO3(dHIMEeHT Bapuamnuu, MOAYy U

Me/IMaHy.

3aoanue 2. B utore 5 u3MepeHUN MONYYEHBI CIEAYIOUINE MOJOKUTEIbHbIE OTKIOHEHUS OT
HOMMHAJIBHOTO pa3Mmepa y maptuu aeraneit (B mm): 17, 8, 23, 9, 23. Haiitu HecMmelleHHbIE
TOYCYHBIE OIEHKU TEHEPaTbHOW CpeqHell W TeHepaabHOW AMCIepCHH. BBIUUCINTE MOIYy U
MeHMaHy.

3aoanue 3. TenedoHHass KOMIIAHUSA IKENAET OLEHUTh CpPEAHEE BpEMsS MEKIyTrOpPOIHBIX
NIEPEroBOPOB B TEYCHUH BBIXOJHBIX, KOTJa IEHCTBYeT JbrOTHBIN Tapud. CiaydaiiHas BEIOOpKaA U3
50 3BOHKOB fana cpenH X =14.5 MuH co cpeHUM KBaJpaTUYECKHUM OTKIOHEHHEM S =5.6
muH. [loctpoiite 95% noBepUTENbHBIM MHTEpPBAN JUIsl CPEIHEH MPOAOKUTEIBHOCTH
MIEPETOBOPOB B BHIXOHBIC JHH.

3aoanue 4. Vicnons3sys kputepuii y°, npu ypoBHe 3Ha9nMocTH 0,05 IPOBEPUTH, COTIIACYETCS TN
TUIOTE3a O HOPMAJIbHOM pAaCHpEeleIeHUH T€HEepaJIbHOM COBOKYMHOCTH X C 3MIIMPHUYECKUM
pacrpeielieHueM BbIOOPKH:

Omnupudeckas gactora N, | 58 | 96 | 239 | 328 | 147 | 132

Teopernueckas uactora N | 43 | 120 | 245 | 290 | 200 | 102

3adanue 5. Haiitn BbIOOpOUHOE ypaBHeHWe JMHEHHON perpeccurn Y Ha X H BBHIOOPOYHBIN
koa(urment koppemnsiuuu. Crenath BHIBOJ O CUJIE CBSI3H.

X 1 2 3 4 5
y 3,2 4,2 2,7 0,7 1,2
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Oo6pa3zen Tecta: «Ilpenean»
1. Haiimu npeoen

ljm 12
x—5 X—9
OTBeThI:
1) -4 2) 4; 3) l- 4) —l
; ; 1 ; 1 .
2. Haiimu npeoen
lim(L+ 3tgx)“%"
x—0
OTBeThI:
1
1) o 2 1: 3) e3: 4) €3
3. Haitmu npeden
2
lim 2n% +n-1
n—oo| 5N% = 7N+ 2
OTBeThI:
7’ 2’ 5° 25
4. Haiimu npeoen
lim(Wx+a-+/x)
X—>00
OTBeThI:
1) O; 2) -1; 3) a; 4) 1.
5. Haiimu npeoen
im X% +x—12
X—3 2X2 -9x+9
OTBeThI:
1) 1 2) 2; 3) —ﬂ' 4) Z
2’ ’ 3’ 3
6. Haiimu npeoen
X
lim———
x—0/1—COS X
OTBeTbI:
1 4
1) - 2) N2, 3) »; 49 2
) > ) ) ) 3

KOIIT «Iun¢depenunpoBanue pyHKIMID»
Bapuanr 1

HajiTu npou3BoHbIE:
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1) yzm . Haiitu y'.
cosx—-10
OTBeTHI:
, 3+C0os X , 3—-C0sX
a)y'=——: 5 0) Yy =—"7—1:
sin x sin® x
. 3XSinX—7co0sx—29 . €0s2x—3xsinx—7cosx—30
B)y = 2 9 F)y = 2 *
(cos x—10) (cosx—10)
2) y=In*(2x+1). Haiitu y'.
OTBeTHI:
3
a)y'=8In*(2x+1) ; 6)y,:—8ln (2X+1);
2x+1
8
=_— '=8In(2x+1)-2.
B) Y 2117 )y ( )
3) X*+Iny—x%’=0. Haiitu V',
OTBeETHI:
a)y'=(2xye’ —3x")y 21 ; 6) y'=(2xye’ =3x"Y)y ———;
x“ye’ 1-x“ye’
2xye’ —3x*
'=(2xye? —3x%y) —— ; =" .
B) y'=(2xy y) T xye’ 'y 1 xye’
4) y = (2tg3x +1)*"¥. Haiitu Y.
OTBETHI:
a)y'=(2tg3x +1)*"* cos 3x ;
, 6sin 3xsec® 3x i3y
0)y'=[3cos3xIn(2tg3x +1) + ————— |- (2tg3x +1) ;
2tg3x+1
B) Y'=(2tg3x+1)*"** -In(2tg3x +1) ;
r)y'=(2tg3x+1)""**.cos3x-3.
5) y—2x4—i+1 Haiitu y'
w .
OTBeTHI:
Ay =8x-3x . 6)y' =8 —¥x*
B)y':8x3+i ; )y =8x —x* +1.
X3/x
6) y = (x+x°)-arctgx . Haitu Y.
OTBETHI:
2
a)y'=(1+3x)arctgx+Xx ; 6)y'=l+3x2 ;
1+ X
B) y'=3x%arctgx+x ; y'=@1+3x%)-1+x%) .

Haiitu y", .

x=t>+3t+1

7) 5 s .
y=3t"+5t"+1
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OTBeTHI:
10t 10t
a " ___ " ; 6 IIX — :
W= R
B)Y" = 10t Dyt = 10t
©o3t?+3 ] o3tt-3
2x 4 (9 ]
8) y=7 +§/_2 . Haiitu y'.
X
OTBeTHI:
2 3 2 1
a)y'=7xln7-2+gx 5 . 6)y':x-7“+gx5 ;
V72X _ 8 . =X x—1 4
B)Y'=77In7-2 W ; ny'=7"In7+x-7 +x3x2
Tect: "Cayuaiinbie coObiTHA".
Tectupyemslit: [Hara:

3aganue Nel

Bcmynnaenue k 3a0anuio:
OcHoBHbIE MpaBUia KOMOMHATOPUKHU

Bonpoc:
CKOJIBKO CYIIECTBYET TPEX3HAUHBIX YHCEN, Y KOTOPBIX BCE IUDPHI YETHBIE?

Iloockaszka:

Komb6uHatopuka pacnonaraet AByMs OCHOBHBIMU MPaBUIIaMHU.

. n
Ilpasuno cnosxcenusn. Eciv HEKOTOPBIN 2IEMEHT X MOXKHO BBIOpaTh 1 crmocobamu, a
n, y
3JIEMEHT Y croco6amu, To 000U U3 YKa3aHHBIX AJIEMEHTOB (X WJIH Y) MOXHO BBIOpATh
M +1; cnocobamm.
o n

Ilpasuno ymnoxncenusn. Eciv nepBbliii 2IEMEHT X MOKHO BBIOpaTh ! crocobamu v mocie

o n
Ka)KJI0T0 TaKOro BbIOOpa BTOPOM 37IEMEHT Y MOXHO BbIOpaTh = 2 croco0aMu, TO 00a 3jieMeHTa

n -n
B YKa3aHHOM IOPsIIKE MOXKHO BbIOpaTh 1 2 crioco0aMu.
OTH npaBuiia pacpoOCTPAHAIOTCS Ha JF000€ KOHEUHOE YHCIIO 3JIEMEHTOB.

3anumnIITe YHUCIO:
1) Orser:

3aganue No2

Bcmynnaenue k 3a0anuio:
OcHoBHBIE POPMYIIBI KOMOMHATOPUKHU

Bonpoc:
CryneHTsl BTOPOro Kypca u3y4aroT 12 qucuuruivd. B pacniucanue 3aHsATHI KaXIbIi J€Hb
BKJIFOYAETCS 1O Tpu mpeamMeTa. CKOIBKUME CIIOCO0aMU MOXKET ObITh COCTABJICHO pAaCIUCaHHE
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3aHSTUN Ha KaXKIbIA NeHL?

Iloockaska:

Buner
KOMOUHAaIU
DJIEMEHTOB

ITopsoox

HET SIIEMEHTOB aa

Ba)keH?

Bce paeMeHTEI HET
Bce snmementnl
HCIIONB3YIOTCS? 9
WCIIOJIb3YIOTC
Coueranus
nl IlepectanoBku Pasmemnenns
cCr=——— || P=n n!
Hcxongnoe n o m'(n m)| n— 1 Anm _ .
MHO>KECTBO A CLELLY L (n—m)!
3JIEMEHTOB
3aIuIImTe YUCIIO:
1) Ortger:

3aganue Neo3

Bcemynnenue k 3a0anuio:

Krnaccuueckast popmysa 1751 BBIYUCIIEHUS BEPOITHOCTH

Bonpoc:

VYcTaBmumii naccaxxup HabUpaeT YeTbIpeX3HauHbIi KOJ] KaMephbl XpaHeHUsI Ha Bok3aie. Kakosa
BEPOATHOCTH TOT'O, YTO NACCAXKUP OTKPOET KaMepy, €CIIM OH IIOMHUT JIMIIb, YTO €r0 KOJ HE
conepxut udp 1, 2, 3?7

Iloockaska:

BeposiTHOCTB 351eMeHTapHOr0 coObITUS A onpenensercs Gpopmynoi

m
P(A)=—
n )
r7ie M - 9Uclio OJaronpUsTCTBYIOMIMX UCXOOB,
N - o0IIee YUCIIO UCXOIOB.
Jlnst pacueta M 1 N UCTIONB3YIOT OCHOBHBIE (POPMYITHI KOMOMHATOPHOTO aHAIH3A!

AT = n! m_ n!
=nl —-m)! . " I(n=m)!
P,=nl_ YUCTIO NePeCcmMAaHOB8OK; (n—m)! YUCTIO pAZMeWeHUll; mi(n-—m)! YUcio
couemanuii.

3aoaua. 115Th KIMEHTOB OaHKa FOTOBBI BIIOKUTh AEHBIU TIO CPOYHOMY JIETIO3UTHOMY
JIOTOBOPY Ha CpoK 1, 2 nnu 3 roga ¢ paBHBIMU BEPOSITHOCTAMU. ONIpeAeInuTh BEPOSTHOCTD TOTO,
YTO BCE KJIMEHTHI OaHKa BJIOKAT JAEHBIU IO CPOYHOMY JI€MO3UTHOMY JIOTOBOPY Ha JiBa roja?
Pewienue. O603Ha4MM cOOBITHE A, COCTOSAIIEE B TOM, YTO BCE MATh KJIMEHTOB OaHKa 3aKjtoyar
JIETIO3UTHBIN JOTOBOP Ha 2 roja.
5b
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Kaxxnprit kiiueHT 6aHKa UMeeT TP BapHaHTa 3aKJIIOYUTh JICTIO3UTHBIN JOTOBOP
COOTBETCTBEHHO Ha 1, 2 wnu 3 roga. OOmiee 4nciao BO3MOKHBIX BApUAHTOB 3aKIIOYCHHUS

—15 _
AOT'OBOPOB IJIA IATH KJIIMCHTOB OaHka paBHO n= 3 - 243 . Uwuciao BapHUaHTOB,

6JIarONpUATCTBYIOMUX COOBITHIO A, papHo M= 1. Takum 00pa3oMm, BEepOSITHOCTh COOBITHS A

pA) =21 <o00a1

Oyzner paBHa n 243 :
Bri6epute onuH 13 4 BApHAHTOB OTBETA:

1) 0,3
2) 7—4

1
3) E

4
4) g

3aganue Ned

Bcmynnenue k 3a0anuio:

I'eomeTpuueckoe onpeaeneHrne BEpoITHOCTH

Bonpoc:

Ha npsmonuneiiHoM ydyacTke razonposoja JyiMHoi 80 kM npousoiuen pa3psi. Kakosa
BEPOSATHOCTH TOT'0, YTO pa3phbIB yAAJIEH OT 000MX KOHIIOB Y4acTKa Ha paccTosHue, oombiuee 30
KM?

Iloockaska:

[Iycth mpocTpaHCTBO BO3MOXKHBIX HCXO/JIOB OIBITA Q OTpeIeNeTCs MHOKECTBOM TOUEK
KOHEYHOU Mepbl (JUIMHBI, IIo1aau, oosema). [Ipenmnonoxum, 4ro codsiTHE A HacTynaeT Toria,
KOTJIa TOUKA OKa3bIBAETCSl BHYTPU HEKOTOpOH obsact 4 (puc).

Q

Ecnu BepoaTHOCTD MonagaHusi TOUKH B 00JaCTh A IPOMIOPIIMOHATIEHA MEpe 3TOU 00J1acTH, TO
BEPOATHOCTH COOBITUS A onpenensiercs GopMmynon

P(A) _ MmesA
mes<)

rac meSA - MCpa (IlJ'II/IHa, miomanikb, 06’BGM) obmactu A,‘ meSQ - MCpa NpOCTpaHCTBA
BO3MOJXHBIX UCXOJ0B Q .

0; 2] y
Ilpumep. Touka OpolieHa Hayauy Ha OTPE30K [ ' 1. KakoBa BeposITHOCTb MOMA/IaHUsI 3TON

[0,5:1,4],

TOYKHU HAa UHTCPBAJ

Q=[0;2] ,

Pewienue. 3,[[CCB IMPOCTPAHCTBO 3JICMCHTAPHBIX UCXOJ0B BECh OTPE30K

A=[0,5;14]

MHOJKECTBO OJ1ar OIMPUATCTBYIOIIINX UCXOOO0B , [IPU 3TOM IUJIMHBI 3TUX UHTCPBAJIOB
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paBHBI L(Q) =2 , I(A) - 0’9. [TosTOMY BEpOSATHOCTD IONAJaHUsl OPOIIEHHOM TOUKH B
p(r)=A 09 g4
YKa3aHHBIM MHTEPBAJI paBHA L( ) 2

3anuIInTe YUCIIo:
1) OtBeT:
3aganue Ne5

Bcmynaenue k 3a0anuio:

Teopembl CII0KEHHS BEPOATHOCTEH

Bonpoc:

ABTOMOOWMJIb CHa0KEH JBYMsI IPOTUBOYTOHHBIMU IIPUCIIOCOOICHUSIMU - MEXAHUYECKUM U
JNEeKTpUYECKUM. MexaHnueckoe cpabdaTbiBaeT ¢ BeposTHOCTHIO 0,9, a aneKkTpuueckoe ¢
BeposTHOCTHIO (,8. KakoBa BEpOsSITHOCTB, 4TO aBTOMOOWIIH HE YTOHST?

Iloocka3zka:

Teopema ci10:KeHUsI BePOATHOCTEH I HECOBMECTHBIX COOBITHI. Beposimnocme nosseieHus
00HO20 U3 08YX HECOBMECMHbBIX cOObIMULL, Oe3Pa3NUUHO KaAKO20, PABHA CYMMe 8epOsmHOCHel
IMUX COOLIMULL.

P(A+B)=P(4)+P (B).

TeopeMma ci10keHHUsI BEPOSITHOCTEN COBMECTHBIX COOBITHI. Beposimuocmob nosenenus xoms
OblL 00HO20 U3 08YX COBMECHMHBIX COOLIMULL PABHA CYMME 8EPOSIMHOCHEN YIMUX cOObImull 6e3
BEPOSMHOCIU UX COBMECMHO20 NOSABTICHUL.

P(A+B)=P(A)+P(B)-P(A-B)

BbIGCpHTC OJHH U3 4 BAPUAHTOB OTBCTA:

1) 0,98
2) 0,72
3) 1,6

4) 0,85

3amanue Ne6

Bcemynnenue k 3a0anuio:
TeopeMbl yMHOXKEHUS

Bonpoc:

BepositTHOCTB TOTO0, 4TO MGparumM caact 3adeT 1o Teopuu BeposiTHocTel, paBHa 0,3.
BepositHOCTB, uTO BekTyp cracT 3auer 1o Teopun BeposaTHocTel, paBHa 0,6. BeposTHOCTD, UTO
o0a cTyJeHTa CTaHyT OTIMYHUKAMH, PaBHA

Iloocka3zka:

Teopema yMHOKEHHUsI BEPOSITHOCTEN 3aBUCUMBIX COOBITHI. Beposmnocms coemecmuozo
NOSIGNEHUs 08YX 3ABUCUMbBIX COObIMULL PAGHA NPOU3BEOEHUI0 8EPOAMHOCIU 00HO20 U3 HUX HA
VCII08HYIO 8EPOSIMHOCHb OPY2020, 8bIYUCTIEHHYIO 8 NPEONONONCEHUU, YMO Nepeoe cobblmue yice
HACMYNUumo:

P(AB) =P(A)-P,(B)

Teopema yMHOkKeHHsI BepOSTHOCTEH VIS HE3aBUCHUMBIX COOBITHI. Beposimnocmy
COBMECMHO20 NOAGNEHUS 08YX HE3ABUCUMbBIX COObIMULL PAGHA NPOU3BEOCHUIO BEPOAMHOCTEl
IMUX COOLIMUIL
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P(A-B)=P(A)-P(B)

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

1) 0,18
2) 0,018
3) 0,9
4) 0,09

3aganue Ne7

Bcmynnaenue k 3a0anuio:
BeposiTHOCTh HACTYIUICHUS TOJIBKO OJJHOTO COOBITHS

Bonpoc:

JIBa cHaiirepa J1eiaroT M0 OJJHOMY BBICTpEIY MO MUIIeHU. MI3BeCTHO, YTO U3 JECATH BBICTPEIIOB
NEpBBIN NOMAJAET LIECTh pa3, BTOPOH - AeBATh. HaliTu BEpOATHOCTH TOTO, YTO LENIb OyaeT
Mopa)keHa TOJILKO OJIHUM U3 BBICTPEJIOB.

Iloockaska:

Ilpumep Onun ctyaeHT Belyuns 20 u3 25 BOIIPOCOB MPOTPaMMBbI, a BTOPOIl - TOIBKO 15.
KaxxioMy uX HHX 3aJar0T 110 OTHOMY BoIpocy. Haltu BEpOATHOCTB TOT0, YTO MPABUIIBHO
OTBETSIT:

a) TOJIKO NEPBBIN CTYACHT;

0) TOJIPKO OJIMH U3 HHX.

Pewenue. Tlycthb coObITHE A = {nepswviii cmyoenm npasuibHO OMEemul Ha 60Npocy, COObITHE
B = {smopoii cmydenm npasunvno omeemun Ha 60npoc;.

a) CoobiTue C = {moavko nepeulil cmyoenm npasuibHO OmMeemul Hd 60NPOC; MOKHO

MNpeaACTaBUTH B BUAC C = AB , TaAK KaK COOBITHS A u B HE3aBUCUMBI, TO

= =\ 2010
P(C)=P|AB)=P(A)P\B)]=——=0,32
(©)=P(aB)=P(A)P(B)= 7o
6) CoObiTHe /[ = {mo_JZbKO 00UH cmyoenm npasuibHO OMEemul Ha 60NPOC,! MOKHO NPEJCTaBUTh
B BUJIC /l=AB+AB , Tax Kak coGbrrmst A u B nesasuenmsi, to
= — = — 2010 515
P(1)=P(AB+AB)=P(A)P(B)+P\APB)=——+——-=0,32+012=0,44

3auIImTe YUCio:

3aganue Ne§

Bcemynnenue k 3a0anuio:
BeposiTHOCTE HacTyIIIEHUS XOTS OBl OJTHOTO COOBITHS

Bonpoc:

BeposiTHOCTB TOTO, UTO OyIeT MpoJaHo u3o00peTeHne Macrepa, pasHa 0,8, 4To n3006peTeHue ero
yuernuka - 0,6. KakoBa BEpOATHOCTb TOTO, UTO K KOHITY JIHsI OyAE€T MPOAaHO XOTsI OBl OTHO
n3zobpereHue.

Iloockaska:
[TycTtb coObITHs Al’ AZ’ T AY HE3aBHCHUMBI B COBOKYITHOCTH, IPUYEM P(Al)_ pl,
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P(AZ ) =P, ) eee P(A1 ) =P, ; IIYCTh B Pe3YJIbTAaTe UCTIBITAHUS MOTYT HACTYITUTH BCE
COOBITHS, JIMOO YACTh M3 HUX, TU0O0 HU OJIHO U3 HUX.
BeposiTHOCT HacTyIuIeHUsT COOBITHS A, COCTOSIILIETO B TOSIBJICHUN XOMs 0bl 00H020 W3

coObITHI Ai’ AZ’ T A¥ , HE3aBUCHUMBIX B COBOKYITHOCTH, paBHA Pa3HOCTU MEXIY CIUHUIIEH U

MIPOU3BEICHUEM BEPOSTHOCTH MTPOTUBOTIOIOKHBIX COOBITHI Al’ AZ’ T A“ :

P(A) :1—q1q2...qn_

Ilpumep. Onun ctyneHT Bolyunia 20 U3 25 BOIIPOCOB IPOrpaMMbl, @ BTOPOH - TOIBKO 15.
Kaxxnomy ux HUX 3a/1a10T 110 OAHOMY Bompocy. HaliTu BeposSTHOCTb TOr0, YTO PABUIBHO
OTBETHUT XOTs OBl OJTUH CTY/ICHT.

Pewenue.

[Tyctb cobObITHE A = {nepasviii cmyoenm npasuibHO OMEemull Ha 60NPOC,}, COOBITHE

B = {smopoii cmydenm npasunvno omeemun Ha 60npoc;.

Cobwitue C = { npasunvho omeemu Ha onpoc xoms 6wl 00un cmyoeum }. Haitnem

BEPOSTHOCTH COOBITHS C MIPOTUBOMOJOKHOTO cOOBITHIO C. O4eBUAHO, YTO

C=A+B=AB= {06a CTYJIEHTa HE BEPHO OTBETWIM Ha Bonpoc} TaK KaK cOBLITIS

=\ (\o(s) 5 10
_ _ C = = =——=_, 8 .
A n B HE3aBUCHUMBI, TO P( ) P(AB) P(A)P (B) 25 25 0 0 CJ'ICI[OB&TCJ'IBHO,

P(C)=1-P(C)=1-0,08=092

3anuImTe YUucio:
1) Ortger:

3aganue Ne9

Bcemynnenue k 3a0anuio:
®dopmyra noaHoU BeposTHOCTH U ¢popMmyna baiieca

Bonpoc:

MengexoHok Bunu - [Iyx kaxmoe yrpo XOAUT B TOCTH K OJJHOMY U3 CBOUX JPYy3€il: MOPOCEHKY
[Iarauxy, ocnuky Ma unu Kponuky, KOTopble yromaroT ero MeJioM ¢ BeposatHocTbio 0,8, 0,6 u
0,4 coorBeTcTBeHHO. KakoBa BepOsATHOCTh TOTO, UTO B Ommkaifiyro natHuny Bunn - ITyx
onpoOyeT MeJI, €CIIM PElIeHNE O TOM, K KOMY MTOWTH B TOCTH, MEIBE)KOHOK IPUHUMAET
ciryyaitHeIM o6pazom?

Ioockaszka:

H

Ecnu coObiTie A B HEKOTOPOM UCHBITAHUU MOKET MPOU30UTH JIMIIb C OJHON U3 THIOTE3 |

iI=12,..,n

, TO 0€3yCIIOBHAsI BEPOATHOCTh HACTYIUICHUS COOBITHS A B 9TOM HUCIIBITAHUHT

n
OIIpeJIENAETCS HO POpMY/ie NONHOIL 6ePOAMHOCIU i=L :
Ecnu u3BeCTHO, 9TO COOBITHE A YKE IPOU3OIILIO, TO BEPOSITHOCTH TOTO, YTO OHO ITPOU30LILIO
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P(H,)P, (A)

n

H >.P(H)P, (A)
COBMECTHO C TUIIOTE30M i, onpezensiercs no ¢popmyne baiteca i=
Ilpumep. J1n5 NOATOTOBKYU K YCTAaHOBJIEHHOMY CPOKY OyXraJTepCKOM OTYETHOCTH MPEAIPUATHS
K BBITIOJIHEHUIO 3TON pabOThI MOT'YT OBITh MPUBIICUYEHBI OJMH, 1BA WJIU TPU PaOOTHHKA.
BepositHOCTH 3THX cOOBITHI cOOTBETCTBeHHO paBHbI 0,5, 0,3 1 0,2. BeposITHOCTh MOATOTOBKU
OyXrajiatrepckoil OTYETHOCTH B YCTAHOBJICHHBIN CPOK MPH MPUBJICUECHUU OJJHOTO pabOTHHUKA
pasna 0,3, mpu puUBICYEHUH JBYX paOOTHUKOB - 0,6, IPU NPUBIICUCHUHU TPEX PAOOTHUKOB -
0,95.

1)  OmnpenenuTh BEpOSTHOCTh MOATOTOBKU OyXTITEPCKOW OTYETHOCTH B YCTAHOBJICHHBIH
CPOK.

2) U3BecTHO, 4TO OyXrajaTepcKas OTYETHOCTh OblLjia MOATOTOBIICHA K YCTAHOBICHHOMY
cpoky. Kakoe npeamnonoxeHue o KoJIM4ecTBe MPUBICUYECHHBIX paOOTHUKOB Hanbosee
BEPOSATHO?

Pewenue. O603Ha4uUM Yepe3 coObITHE A COOBITHE, COCTOSIIIEE B MOATOTOBKE OyXTralTepCcKon

OTYETHOCTHU B YCTAHOBJIEHHBIN CPOK. BBIIBUHEM TUIIOTE3BI:

H1 = {IIpusneuen ooun pabomnux},

H1 = {IIpusneueno 0sa pabomnukay,

Hs = {IIpusneveno mpu pabomuuxa,.

Ilo ycnosuio P(Hl)ZO’S;P(Hz):OB’ P(H,)=0,2 .

BunHo, 4yTo runote3sl 00pa3yroT NOJHYIO FPYIIY COOBITHIA:

3
> P(H,)=05+03+0,2=1

P.(H)=

CoObITHE A 3aBUCHUT OT THIIOTE3 Hi , 1 I10 YCJIOBUIO 3a/1a4 YCJIIOBHBIC BEPOATHOCTU
HAaCTYIJICHUA coOnITHS A IMpU COOTBETCTBYIOIIHUX T'MIIOTE3aX PaBHBI:

P.(A)=03 P,(A)=06 P, (A)=095

P(A)=§P(Hi)m (A)

1) B cootBercTBUM ¢ HOPMYIIOH MOITHOM BEPOSATHOCTH JIs
6e3yCJ'IOBHOI7I BCPOATHOCTHU HACTYIIJIICHUA COGI:ITI/ISI A MMOJIyYrM:
3
P(A)=>P(H,)P, (A)=0,5*0,3+0,3*%0,6 +0,2*0,95=0,52
i=1
2) Tak kKak OTUETHOCTDH 6BIJ'Ia MOATOTOBJICHA K CPOKY, IO YCIOBUIO 3a/1a41 TOHATHO, YTO JIA
P(H,)P, (A)

PA(Hi): n

>.P(H)P, (A)
ee peleHust Heo0X0AUMO UCTI0IB30BaTh popmyiny baiteca i=1 .
Jliis oTBeTa Ha cOpMYJIMPOBAHHBIN B 3ajau€ BOMPOC OMPEIETUM YCIOBHBIE BEPOSITHOCTH

P.(H,).
P(H)P,(A) _05*03

SP(H)P, (A) O

~ (0,288
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P(H,)P, (A *
Py (H) = ) . (A) 03 28 0,346

S P(H)P, (A) 052

P(H,)P, (A *
PA(H3): ( 3) H2( ) 20,2 0’95z0’365

SPH)P,(A) 052

W3 cpaBHEHUS MTOJIy4YEeHHBIX 3HAYCHUH YCIIOBHBIX BEPOSATHOCTEH JieiaeM BBIBOJ, YTO HauboJee
BEPOSATHBIM UUCIIOM IIPUBJICYEHHBIX PAOOTHUKOB, SBJISETCS YUCIIO 3.

3amnuIInuTe YUCIIO:

1) OtBerT:

3aganne Nel(

Bcemynnenue k 3a0anuio:
Cxema noBTopHBIX o1bITOB. Dopmyna bepuymu.

Bonpoc:

BeposTHOCTB TOT0, UTO pacxo/ 3IEKTPOIHEPTUU B TEUEHHE OJHUX CYTOK HE IIPEBBICUT
YCTaHOBJICHHOUW HOpMBI, paBHa p=0,75. HaiiTu BeposiITHOCTh TOTO, YTO B Oirpkaifiime 4 CyToK
pacxo]l ANEKTPOIHEPIUH B TEUEHUE 2 CYTOK HE NMPEBBICUT HOPMBI.

Iloocka3zka:

BepositTHOCTB TOTO, 4TO B N HE3aBUCHUMBIX [TOBTOPHBIX MCIIBITAHUSIX C IIOCTOSIHHON
BEPOSITHOCTBIO p «yCIeXa» B KAKIOM HCIIBITAHHH, COOBITHE A HACTYIHUT POBHO K pa3
BbIuuciseTcs no ¢popmyine bepuymm:

P () =Clp'g"™

BeposTHOCTh TOTO, UTO B N UCTIBITAHUSX COOBITHE 4 HACTYIUT: a) MeHee S pa3; 0) Oonee S
pa3; B) HE MEHee S pa3; T') He OoJiee S pa3, HaXOIAT COOTBETCTBEHHO MO (popmyam:

a) P(k<s)=PO)+P@+...+ Pn(s—l);

6) Pn(k>s):Pn(s+1)+Pn(s+2)+...+Pn(n);

o P(k28)=R,(5) + R (s+) + R, (s+2) +..+ R, (n).
2) P (k<s)=R (0)+R, @) +..+P(s)

qI/ICJIO HOSIBJ'ICHI/Iﬁ CO6I)ITI/I$I ABnN HC3aBUCHUMBIX HOBTOpHI)IX HUCIIBITAHUAX, UMCIOITUX
CaMyI0 HauOOJIBIIIYIO BEPOSITHOCTh, HA3bIBACTCS HAMBEPOSTHEHIIIUM YUCIIOM M 0003HAYACTCS
ko. HauBepositHetitee urcio Ky onpenessiroT u3 ABOWHOTO HEPAaBEHCTBA

np-q<ko < np+p

Bri6epute ouH 13 4 BApHAHTOB OTBETA:

27/128

128/27
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9/256

27/256
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2 CEMECTP

KBIPTBI3CKO-POCCUNCKHUN CJUIABSIHCKI/IFI YHUBEPCUTET
KA®EJIPA BBICIIE MATEMATUKHA
Kypc 1 Cemectp _1 [ucuunnuna MaTeMaTH4eCcKHii aHAIN3

Buaer Ne 1
OyHKIMA: ONpefesieHue, CHocoObl 3anaHusi, 0O0JacTb ONpeAeNieHUs, YETHOCTD,
HEYETHOCTb.
IlepBblii 3aMeUaTeNbHBIN Ipeae

YCTaHOBUTh, Kakas IMHHSA omnpejensercss ypaBHeHueM X =9 — 24/ y2 +4y+8.

ITocTpouts ee.
(x*-4) . sin2x

Beruucnurs npenensr; a) lim————— 6 .
P )i x> —5X+6 ) lem e -1
Haiitu npousBoanyto GpyHKIuu Yy = (COS X)5ex .
3 CEMECTP

KBIPTBI3CKO-POCCUNCKHUI CJJABHHCKI/IPI YHUBEPCUTET
KA®EJIPA BBICILIENI MATEMATHUKHU
Kypc 1 Cemectp _2 Jlucuumivza Beiciias MaTeMaTHKa

buier Ne 1
3amaud, NOPUBOJALIME K TMOHATHIO OIpeNeleHHOro uHrerpana. OrmnpeneneHue
OTIpENIeNIEHHOT0 UHTErpaa, ero reOMeTpUUeCKuil U PU3MUECKUIl CMBICIBI.
YacTHbIe MPOU3BOIHBIE

VccnenoBath Ha 9KcTpeMyM GyHKImo Z = 2Xy —3X> —2y> +40 .

Haiitu mmomanp GUrypsl, orpaHUYEHHON JIHHAAMU Y = x> —4, y=5.

BoranciuTk uHTErpan U ydxdy , rae obmacts D orpannuena mmHusiMu: X —y=4, X= 0,
D

y=0.
BeraucanTs poTop BEKTOPHOTO IOJIA E(M ) = (X - Z)i_ -V T + (y + Z)IZ .
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4 CEMECTP
KBIPT BI3CKO-POCCUMNCKHI CJABSIHCKUI YHUBEPCUTET
KA®EJIPA BBICIIE MATEMATUKHA
Kypc 2 Cemectp _ 3 JlucnuruiiHa Beiciias MaTeMaTHKa
Bujger Ne 1
Knaccuueckoe OIPCACIICHNUEC BCPOATHOCTH.
2. JlubdepeHnnanbHble YpaBHEHHS JTOMYCKAIOIINE MIOHMKEHUE TTOPSIIKA

=

~\3n+1

n
4. Haiitn o6mee pemenne uppepeHIHaTbHOr0 ypaBHeH s Y
5. Ha oraenbHBIX KapTOUKaX HAIMCAHbBI OYKBBI «H», «JI», «0», «C», «a». [loce
nepeMeruBanms OepyT M0 OJHOM KapTOUKe U KIAyT MOCIEA0BATENFHO PsiioM. Beruncnute
BEPOSTHOCTb, YTO HOIYUUTCS CIOBO «UHCIION.

2n
=(2n-1
3. MUccnenoBarb CXOOUMOCTE psaa Z( j .

+y =3sin5x + 2co0s5x

v 2
6. Hcnons3ys kpurepuit y° Ha yposue 3HaunmocTu 0,01 IpoBepHTH, COrACYETCs JIU TUIIOTE3A O

HOPMAJIbHOM PAacCIpeIe/ICHUH TeHEePaIbHOM COBOKYITHOCTH X C OMIIUPUYECKUM paciipeieieHueM
BBIOOPKH:

Omnupudeckas yacrora N, |8 (16 |40 |72 (36|18 | 10
Teopernueckas uactora N |6 |18 (36 |76 |39 |18 |7
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IKAJIA OHEHUBAHUS TPOMEXYTOYHOMU ATTECTAIIUHA

OueHka NpoMe;KyTOUYHOM aTTeCTAIUM :
- 10 6annoB - Borpocs! it npoBepku ypoBHsi o0yuennoctu 3HATD
- 20 6amnoB - 3amanus ais npoBepku ypoBHeil ooydeHHoctn YMETD u BJIAJIETH

Kputepun onenuBanuns BONpocoB 1Jisl NpoBepku ypoBHs o0yyennoctu 3HATD

OaJLITBI Kpurepuu

ri1yOOKO ¥ MPOYHO YCBOMJI TEOPETUUECKUN MaTeprall, HCUEepIbIBAIOIIE,
[IOCJIEZI0BATENBHO, YETKO U JIOTHYECKU CTPOMHO €0 U3J1araeT, yCBOUI
METO/Ibl MaTEMaTHUECKOI0 aHAJIN3a MPOBEACHUS UCCIETOBAHUM U
aHaJIM3a UX Pe3yIbTaTOB

8-10

MOHUMAET COJIep’KaHNEe OCHOBHBIX METOJIOB MaTeMaTHYECKOI0 aHAIIN3a,
o-7 rPaMOTHO M3JIaraeT Ux CyTh, JOMYCKas HE3HAUYUTEIIbHbIE HETOYHOCTH B
(dbopMyIUpOBKaxX ONpeeIeHUN U TEOPEM

JIOITYCKaeT HETOYHOCTH B (POPMYITUPOBKAX OMPEICIICHUN, TCOPEM;
HEJOCTAaTOYHO BIIA/IEET TEOPETUUYECKUM MaTepUaIOM

0 HE 3HACT OCHOBHBIX ITIOHATHI M METOAOB MAaTeMaTUICCKOI0 aHAIN3a

Kpurtepun ouennBanus 3a1aHuil I IPOBEPKH YPOBHeH
odoyuyennoctu YMETD u BJIAJIETH

OaJibl Kpurepun

BJaJieeT MaTEMAaTUYECKUMHU METO/IaMH, Pa3HOCTOPOHHUMHM HaBBIKAMU U
pUeMaMH PEIIeHHS MPAKTUYECKHX 33/1a4, YBEPEHHO IIPUMEHSET
TeopeTHYeCKHe MOJ0XKEeHUs Ha MpakTHke (B Ousere pemeHo 85-100 %
MPAKTUYECKUX 3aJJaHHil)

20-16

yMeeT MPUMEHSATh MaTeMaTHYECKHAE METOJIbI, HO JIOIYCKAaeT HEJJOYEThI 1
OLIMOKY MPH PEHICHNH MPaKTHYECKUX 33]1a4, HEIOCTAaTOYHO YBEPEHHO
NPUMEHSIET TEOPETHUCSCKHE TTOJIOKEHHS Ha TIPAKTHKE (B OMIIETe pelieHo
50-85 % mpakTUYeCKUX 3aTaHHi)

15-11

WCIIBITBIBACT 3aTPYAHEHNUS IIPU PEIICHUH NTPAKTUYECKUX

10-6 3aganuil (B Omnere pemeHo 30-50 % mpakTHYECKHUX 3aJaHMi)

HE BJIA/ICET MaTEMaTHYECKUM HHCTPYMEHTapUEM, JOMyCKaeT Tpyobie
5-0 OLIMOKH MPU PELICHUN MPAKTUYECKUX 3a]ad (B OMIIeTe peleHo MeHee
30 % npakTUYECKUX 3aJaHUMN)
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HlIkana OUCHUBAHUA MUNOBBIX pacuemoes

Kpurtepuu oneHuBanus

0aJLIIbI

[TpaBuiibHO BBITIOHUT MeHEe 35%
3aJJaHUH, B OCTAJIbHBIX JOMYIIECHBI IPyObIe
omnOku. He MOKeT OTBETUTD Ha
MIOCTaBJICHHBIC BOIPOCHI.

0-0,35*max oaja

[TpaBuiibHO BbINIOIHUI OT 35 110 59 %
3a/1aHU, B OCTAIBHBIX JOMYIIEHBI TPyObIe
omnOku. OTBeYaeT TOIBKO Ha
3JIEMEHTapHbIE BOIPOCHI.

0,36*max 6aua -0,59*max 6ai

[TpaBuiibHO BeINOIHUA OT 60 110 84%
3ajiaHuii. B HEKOTOPBIX 3aMaHUAX
JIOTTYIIIEHBI apU(METUICCKIE OIIHOKH
OTBeTHI HAa BOIPOCHI TOJHBIC I YACTUIHO
ITOJIHBIC

0,59*max 6ama -0,84*max 6aua

[IpaBunbpHO BEINOIHUI HE MeHee 85%
3a/IaHUI WK TIPU PEIICHUN JOMYIIECHBI
HEe3HaYUTeNbHbIe OMUOKU. OTBETHI

Ha BOIPOCHI TIOJIHBIE C MPUBEJICHUEM
MOSICHEHUH.

0,85*max oasi1-max 6aJLa

IlIxana oyenuganus KORMPOAbHHIX PAOOM U KOHMPOJIbHO-00YUAIOWUX NPOZPAMM

mecmupoeanun

Kpurepun ouenuBanus

0aJ11bI

[IpaBunbsHO BIMOIHUIT MeHEe 35%
3a/laHui, B OCTAJIbHBIX JIOMYIIEHHI TPyObIe
OLINOKH.

0-0,35*max oaJa

[TpaBuiibHO BBINOIHUI OT 35 110 59 %
3aJJaHHi, B OCTAJIbHBIX JIOMYILEHBI TPYObIe
OLIMOKHU.

0,36*max 6aJa -0,59*max oana

[TpaBuiibHO BeINONHUAI OT 60 110 84%
3a1aHMI. B HEKOTOPBIX 3a1aHMX
JIONYIIEHBI apU(METHUYECKHE OIIUOKH.

0,59*max 6asx -0,84*max dana

[TpaBuiIbHO BBHIIOTHHI HE MeHEe 85%
3aJ]aHuil WK TIPH PELICHUH JOMYIIECHBI
HE3HAYHMTENIbHBIC OIUOKH.

0,85*max oaiI-max 6aJLa

31echr Max 6aju1 — MaKCcMMAaJibHbIe 0AJ1JIbI, IPEeAYCMOTPEHHbBIE 110 JAaHHOMY BHY padoT
(CM. TEXHOJIOTHYECKYI0 KAPTY AUCHMIIJIUHBI)
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AUCIUIIIMHBI

METOANYECKHUE YKA3ZAHUSA AJI1 OBYYAIOIIUXCSA IO OCBOEHUIO JUCIIUAIIJIMHBI
MOAYJIA)

Cucrema OalIbHOM aTTeCTallMM IPU M3YyYEHHH Kypca OCYLIECTBIISETCS 1O HAKOIUTEIbHON CHUCTEME
OJIOB W TMpemnoyiaracT TEKyIIUd, pPYOSKHBIM W TPOMEKYTOYHBIM KOHTpOJIb. Bce BuIbl ydeOHOM
NeSTeIbHOCTH OlLIEHHBalOTCa B Oamnax. s KOHTPOJS U PUTMUYHOCTH PabOThl CTYAEHTOB B TEUEHHE
ceMecTpa BBOJSTCS aTTECTAlMOHHBIE HEIEIN B COOTBETCTBUM C TEXHOJOIMYECKON KapTOW JUCUMIUIMHBI, C
yKa3aHHeM MUHUMAaIbHON U MaKCUMAaJIbHOM cyMM 0aJuioB.

MOJIVJIBHbIN KOHTPOJIb ITO JUCLUIIJIMHE BKJIIOYAET:

1. Texymuii KOHTPOJIb: YCBOEHHE Y4EOHOTO MaTepuana Ha ayAUTOPHBIX 3aHATHUAX (JEKIHIX, IPAKTUYECKUX,
B TOM YHCJE YYUTBHIBACTCS IMOCEIICHWE W AaKTHBHOCTb) M BBINOJHEHHE OO0S3aTENbHBIX 3aJaHUN IS
CaMOCTOSITENTbHON paOOTHI (JIOMAITHUX 33/1aHU, TUITIOBBIX PAaCUeTOB).

2. PyOexxHblif KOHTPOJIb: IPOBEPKA MOJHOTHI 3HAHUI ¥ YMEHUI M0 MaTepuaity MOy B 1ieJ0oM. BolnosiHeHue
MOJyJIBHBIX

KOHTPOJIBHBIX 3aJaHUM IPOBOJUTCSA B NMHCBMEHHOM BHJE WJIM C IOMOIIBIO KOMIIBIOTEPHOW KOHTPOJIBHO-
o0ydJaroIei mporpaMmMbl TECTUPOBAHUS U SBISIETCS 00s13aTEILHON KOMITOHEHTOW MOYTBHOTO KOHTPOJIS.

3. IIpoMexyTOuHBIM KOHTPOJb - 3aBEpILICHHAs 3aJ0KyMEHTHPOBaHHAas 4YacTh Y4YEOHON IHUCLUUIUIMHBI —
COBOKYITHOCTb TECHO CBSA3aHHBIX MEXKY COOOM 3aU€THBIX MOYyJIEH.

OCHOBHBIE TPEBOBAHMA K TEKYIIEMY KOHTPOJIIO

W3ydyeHune NUCHUIUIMHBI CIE1YyeT HAYMHATh ¢ MPOpadOTKU paboueil MmporpaMMbl, 0c000€ BHUMAaHHUE,
yaemnss UeJAM U 3aJjauaM, CTPYKTYpPE U COJEPKaHUIO Kypca.

YcnenHoe u3ydeHne Kypca TpeOyeT OT OOYJaromuxcs MOCEHICHUs JICKIHH, aKTHBHON paboThl Ha
MPAKTUYECKHUX 3aHATHSAX, BHITIOJHEHNE BCeX y4eOHBIX 3aJaHUI MpenoaBares, 03HaKOMJICHHE C OCHOBHOM 1
JOTIOJTHUTEIBHON JTUTEPATYPOU.

3anuce JeKIuU - OAHA W3 (HOPM aKTUBHOM CAMOCTOSITEIHLHOM pabOThl CTYACHTOB, TpeOyrolias
HaBBIKOB U YMEHUS KpaTKO, CXeMaTUYHO, MOCJIEI0BAaTENIbHO U JIOTUYHO (PUKCHPOBATh OCHOBHBIE MOJIOXKEHUS
U BBIBOABI, 0000mIeHus, popmynupoBku. KynbTypa 3amucu JeKUMU - OJUH U3 BaXHEWIIUX (PaKkTOpOB
YCHELIHOT0 U TBOPUECKOT 0 oBJIafieHus 3HaHusAMU. [locnenyromas paboTta HaJl TEKCTOM JIEKIIMU BOCKPEIIAET B
NaMsTH COJEpKaHUe, MO3BOJISIET pa3BUBaTh aHAJIMTHUECKOE MbIIUIEHUE. B KOHIle JEeKIUHM MpenoiaBaTeb
octraBysier Bpems (5-10 MuHYT) [UIst TOro, YTOOBI CTYIEHTHI UMEIH BO3MOXHOCTH 3aJaTh YTOYHSIOIIHNE
BOIPOCHI 10 U3y4aEMOMY MaTepHaly.

Jlekuuu B OCHOBHOM HAIleJIEHbl Ha OCBEIICHHE (YHIAMEHTAJIbHBIX M HIMPOKO HCIOJb3yEMbIX
MOHATUM U ONpEJIENIEHNH, TEOPEM U UX JTOKA3aTeNbCTB, a TaKXkKe MPHU3BaHbl CIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB pa0bOThI C HAYYHOU TUTEpaTypOi.

[Ipennonaraercs Takke, 4YTO CTYACHTHl NPUXOJAT Ha JIEKLIHUH, NPEIBApPUTEIBHO MpopadboTaB
COOTBETCTBYIOIIUHN y4eOHBIN MaTepual 1o UICTOYHUKAM, PEKOMEHIyeMON MTPOrpaMMoii.

[Ipy mnoaroroBke K 3aHATHSAM OOy4YalOUIUIiCS JOJKEH MPOCMOTPETh KOHCHEKTHI JIEKIHH,
MPAKTUYECKUX 3aHATUN, PEKOMEHJOBAHHYIO JINTEpPAaTypy IO JaHHOW TeMe; MOJArOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIMPOCHI, PELIUTh 3a/laHUs AOMAaIlIHEeH paboThl. PekoMeHyeTcst perynsapHO OTBOJUTH BpeMs
JUI TIOBTOPEHUsl MPOWJEHHOIO MaTepuasa, MPOBEPSsl CBOM 3HAHMS, YMEHHUS M HABBIKM IO KOHTPOJIBHBIM
BOIIPOCaM.

PaboTta ¢ KOHCHEKTOM JIeKIUH MpeAroyiaraeT MpoCMOTpP KOHCIIEKTAa JIEKIUHA B TOT K€ J€Hb IOCHe
3aHATHUN, TOMETKY MaTepuasa KOHCIIEKTa, KOTOPbI BbI3bIBAET 3aTPyAHEHUS 11 NOHMMaHuA. CieayeT HaiTH
OTBETHI Ha 3aTPYAHUTEIBHBIE BOIIPOCHI, MCIIONb3Yysl PEKOMEHA0BAHHYIO JIUTEpaTypy. Ecin camocToATensHO
HE yHaJoch pa3o0parhCsi B MaTepualie, HY)KHO C(HOpPMYJIMPOBATH BOIPOCHI, OOPATUTHCS 3a MOMOIIBIO K
IIPETOaBaTEN0 Ha €)KEHEEIIbHBIX KOHCYIbTAIUAX.

3a moceuieHre JEKIMOHHbBIX U MPAKTUYECKUX 3aHATUH, a TAKXKe 32 aKTUBHYIO paboTy Ha HUX, CTYJECHT
MOJTy4YaeT MOOIPUTEIbHBIC OAUIbI, YKa3aHHbBIC B TEXHOJIOTUYECKOH KapTe.

Jlnist 3aKperuieHus] IpoiieHHOro MaTepuana U (OPMUPOBAHMS HABBIKOB PELICHMS 3a/1a4 HA KaKJOM
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MPAKTUYECKOM 3aHATHSA CTYACHT TOJydaeT JoMaliHee 3amaHue - 5-10 mpumepoB, B 3aBHCHUMOCTH OT
CJIIOKHOCTH, TIO TPOWJEHHBIM TeMaM. [l BBITIONHEHHS IOMAIIHMX 3aJaHUil CTyJIeHTaM HEOOXOIUMO
BHHMATEIIPHO IIPOYUTATh COOTBETCTBYIOIIMHM pa3jies ydeOHWKa, Y4eOHOro M Y4eOHO-METOAMYECKOTO
rmocoOust, mpopaboTaTh aHAJIOTHYHBIC 3aJJaHUs, PACCMOTPEHHBIC MPEMOIaBaTeeM Ha JCKIUIX, pa300paHHbIC
Ha MPAKTUYECKUX 3aHATHSIX.

BBITIIOJIHEHUE TUITOBOT'O PACYETA

Jnst popMHUpOBaHUS HABBIKOB M yYMEHHH, NMPETyCMOTPEHHBIX KOMIIETCHIMAMHU, a TAKXKe JUIs
aKTUBHU3AIMH CAMOCTOSTENBHON pabOTHl CTy/JEHTaM HYKHO BBIIIOJHHUTH THIIOBBIE pacyeThbl. 3alaHus
Juist TunoBbiX pacuetoB npuBeneHsl B [IPUJIOKEHWU Ne 3. Homep BapuaHTa THUIIOBOrO pacuera
BBIOMPAETCsl COTJIACHO HOMEpa CTyIEHTa B CIHCKE TPYIIOBOrO KypHaia. THIOBBIE pacyeThl
BBITIOJIHAIOTCS. B OT/AENBHON TETpaau ¢ Mocienyromei o0s3aTenpHOl 3ammToil. Ecim crynmeHT 3a
TUIIOBOH pacueT HaOupaeT Oaibl HUKE MUHUMAIBHOTO, YCTAHOBJICHHOTO B TEXHOJIOTUYECKOH KapTe,
TO IpenojaBaTesb BO3BPALAET TUIOBOM pacueT Ha a0paborky. Ilocie mopaOOTKU CTYyIEHT MOXKET
MIOJIYYUTh TOJIBKO MUHMUMAJILHO BO3MOYKHOE KOJIMUYECTBO OalIoB.

METOJUYECKHUE YKA3AHHMA K BBIITOJIHEHUIO TUIIOBOI'O PACYETA

Hepe)l BBITIOJITHCHUEM THUITIOBOT'O pacucTta CTyACHTaM HYXHO BHUMATCIIBHO MpoOYHTaTh
COOTBETCTBYIOIIUK pa3ieN ydeOHHMKA, Y4EeOHOro W y4eOHO-METOIUYECKOro IOocoOus; mpopaboTarh
aHAJIOTUYHBIC 3aJaHHS, PACCMOTPEHHBIC IMPEIOJaBaTeieM Ha JICKIUAX, Pa300paHHBIC Ha MPAKTUYCCKHX
3aHATUAX. B cilydae 3arpyaHEHUs BBINOJIHEHMs 3a/JaHUi THUIIOBOIO pacueTa cleAyeT oOpaTuTbcs ¢
BOIIPpOCaMH K MPCoJaBaTCIO Ha CKCHCACIbHBIX KOHCYJIbTAllUAX.

OCHOBHBLIE TPEBOBAHMA K PYBEXKHOMY KOHTPOJIIO

PyOexHblil KOHTpOJIb TO JAMCHUMIUIMHE NPOBOAUTCA B BHJIE KOHTPOJIBHOM paldoThl. OO6pasibl
KOHTpOJbHBIX padoT npuseaeHs! B [IPUITIOXXEHUN Ne 4.

Jlo pyOeXHOro KOHTPOJSI CTYJIEHThI JTOJDKHBI MPOUTH TEKYIIMH KOHTPOJIb: BBINOJHUTH JOMAIIHUE
3aJlaHus, 3alIUTUTh TUTIOBOM pacyer.

KonTposnbHble  paboThl  HPOBOAATCS B OTBEIEHHOE  IpernojaBaTelieM BpeMs  COIJIacHO
TEXHOJIOTHYECKOM KapTe.

B cnyuae, ecnu CTyIeHT OTCYTCTBOBajl Ha PyO€KHOM KOHTpPOJE MO YBaXXUTEJIbHOM IMpPUYMHE, TO OH
JOJKEH COrjacoBaTh C IIPENOJaBaTelIeM BpeMs, KOIJa OH CMOXET IMPOUTH €ro, HO 00s3aTelabHO 10
IIPOMEKYTOUYHOM aTTECTALUU.

Ecnu cryneHT 3a pyOeXHBIH KOHTPOJIb HaOMpaeT MEHee MHHHMMAaJbHOTO KOJIMYecTBa Oasios,
yKa3aHHBIX B TEXHOJOIMYECKOW KapTe, TO OH MMeeT He 0ojee JBYX BO3MOXKHOCTEH MpPOMTH €ro MOBTOPHO.
[Ipn sTOM OH MoOXeT mnoayduTh He Oosnee 75% OT MakCMMallbHO BO3MOXKHBIX OalioB, YKa3aHHBIX B
TEXHOJIOTHYECKOHN KapTe.

METOJUYECKHUE YKA3AHUA K BBITIOJIHEHNIO KOHTPOJIBHBIX PABOT

Ilepen BBINOJIHEHHWEM KOHTPOJIBHOW pPAa0OTBI CTYAGHTY HEOOXOAMMO IOBTOPUTH MPOWICHHBIN
TEOPETUYECKUI MaTepHual MO JAaHHOMY pa3feily, BbIIUCATh U BBIYYMTb HCIOJb3YEMBIE B JAHHOM pa3Jieie
(dbopmyIbl, TpopadoTaTh 3a1aHUS U3 JOMAIIHENH paOOThl M TUTIOBOT'O pacyueTa.

OCHOBHBIE TPEFOBAHU A K [TIPOMEXYTOUYHOMY KOHTPOJITO
Ha mpomexyTouHOM KOHTPOJE CTYIEHT JO/DKEH OTBETUTh Ha TEOPETHYECKHE BOMPOCHI Omiera u
PELIUTh MPaKTUYECKUE 3aJaHHs.
O1eHKa MPOMEKYTOUHOTO KOHTPOJIS:
- 10 6annoB - Bonpocs! 11 npoBepku ypoBHs o0yueHHOCTH 3HATD
- 20 6amnoB - Bompocs! anst mpoepku ypoBHeit ooydennoctd YMETD u BJIAZIETH
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O6pa3iel ouneror npuseacHs! B [IPUJIOXXEHNU Ne 6.
IIKAJIBI OHUEHUBAHWS npusenenst B [IPUJIOXEHMUN Ne 7.

Hrorosas oneHKa BBICTABIISICTCS CYMMHUPOBaHUEM 0annoB TEKYIIETO U UTOIOBOI'O KOHTpOJ'IGfI CJICAyroIuMm

obpa3zom:

Onenka o 100-6anpHOM mIKae Onenka 1o TpaJuLIMOHHON CUCTEME
85-100 3auTeHo (OTIMYHO)

70 -84 3auTeHo (XOpoIlo)

60 — 69 3auyteHo (yIOBIETBOPHUTEIBHO)

0-59 He3zaureHo (HEy10BIETBOPUTEIHHO)
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