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1. IEPEYEHb KOMIETEHIUN C YKASAHUEM DTATIOB UX ®OPMUPOBAHMUS
B NIPOIECCE OCBOEHUA JNCHUIIJIMHBI

®dopmMupyemble KOMIETEHIINH

I[lnanupyemblie pe3yiabTaTbl 00y4YeHHs 110
AUCHHUILIMHE, XapaKTepHU3yIolie 3TANbI
(¢opMmupoBaHusi KoMneTeH UMt

Buabl
OLEHOYHBIX
cpencts/ mudgp
pa3jaesia B JAaHHOM
JIOKYMEHTEe

OIIK-5: CnnocodeH NpUMeHSITh

METOAbI AaHAJIN3Aa, 3SHAHUSA

SaKOHOMepHOCTeﬁ nmoBeaAcHUs,

yIIpaBJIeHUs1 CBOMCTBaMH
TOPHBIX

nmopoa u COCTOSIHUEM MacCHuBa

B IIpoueccax 100b14u U
nepepadoTKu MoJie3HbIX

HCKOIIAEMbIX, 4 TAKIKE IIPH

CTPOUTEJILCTBE H

IKCILIyaTallui MOJA3€MHBIX

00bLEKTOB

3HaTh:
METOJbl aHadh3a, 3HAaHUSI 3aKOHOMEPHOCTEH
TOBEJICHUS, YIPABJICHUS CBOWCTBAMH TOPHBIX|

MOpOJ W COCTOSHHEM MacCuBa B MPOIECCax
JIOOBIYH ¥ TTepepabOTKH TOJIE3HBIX UCKOIIAEMBIX, 4
TaKXKe TIPU CTPOHUTENBCTBE U OKCIUTyaTallHy
[MOA3EMHBIX 0OBEKTOB

KOHTpOHI)HBIC BOIIPOCHL

YMerTh:
MIPUMEHSTH 3HAHUS 3aKOHOMEPHOCTEH TTOBEACHMSI,

3agaHus 7S IPOBEPKU

YIpaBJICHUA CBOMCTBaMU TOPHBIX TIOpOA M YpOBHS O6y‘IeHHOCTI/I
COCTOSIHUEM Viemo

MaccuBa B IMpoleccax JoObUM M TepepaboTKy (IpunoxenueNel)
MOJE3HBIX  HMCKONAEMBbIX, a  Takxe pH

CTPOUTEINBLCTBE u JKCIUTyaTaluy

[MOA3EMHBIX 0OBEKTOB

Baanertn:

METOJlaMU aHaJIN3a, 3HAHUSAMU 3aKOHOMEPHOCTEN
MOBEICHUS, VYIPABICHUS CBOWCTBAMU TOPHBIX
IOpOJ M COCTOSHHEM MaccuBa B IpoLEccax
JIOOBIUM U MepepadOTKU MOJIE3HBIX UCKOMAEMBIX, 2|
TaKX€ TMpU CTPOUTEIBCTBE M DKCILIyaTaluy
TOJI3€MHBIX 00BEKTOB

3anaHus A IPOBEPKU
YPOBHS 00y4EHHOCTH
Braoemyo
(ITpunoxenneNe2)

OIIK-18: Cnocoden
y4yacTBOBATh B
HCCJIeTOBAHUAX 00bEKTOB
npodgeccHOHAIbHOMI
JesATeJIbHOCTH U HX
CTPYKTYPHBIX

3JIEMEHTOB

3HaTh: CTPYKTYpYy 00BEKTOB NpodhecCHOHATBHOM
JIeATEIbHOCTH; METOABl U CPEACTBAa IPOBEICHHUS

UCCIIEZIOBaHUH  OOBEKTOB  IpodeccHoHaIbHON
JESTEIBbHOCTH M HUX CTPYKTYPHBIX 3JIEMEHTOB;
METO/0JIOTUIO MIPOBEACHUA HaYYHBIX

HCCJIeI[OBaHPIﬁ; OCHOBBI COCTaBJICHHA OTYCTOB IIO
MMPOBECACHHBIM UCCJICJOBAHUAM

KonTponbHbIe BOmpocs!

YMeTh:

BBITIIOJIHATh ~ MCCIIEJOBaHUA B cdepe CBoeH
po(heCCUOHANBHON AESITeIbHOCTH; MPOU3BOJIUTH
MaTeMaTUYECKYIO 00paboTKy MOJIyYECHHBIX|
pe3yIbTaTOB HCCIICOBAHUS; HWHTEPIPETHPOBATH,
MOJIyYeHHBIE PE3YJIbTaThl, COCTABISTH U 3aLIUIIATh
OTYETHI O MPOBEICHHOMY HCCIIEIOBAHUIO

3amaHus s TPOBEPKH
YpOBHS 00y4YEHHOCTH
Ymemo
(ITpunoxenneNel)

Baajgern:
METOAaMU MaTeMaTI/ILIeCKOﬁ CTAaTUCTUKU JJIA

00paboTKHU U aHaIIM3a PE3yJIbTATOB IKCIIEPUMEHTA
B cepe cBoe MpoheCCHOHAIBHOM e TeLHOCTH;
HaBBIKAMU 00paboTKH! pe3yJIbTaToB
WCCIICIOBAHUN, COCTABIICHUS W 3aIUTHI OTYCTOB;
puOOpHOIA 0a30ii JUIS TPOBEACHUS UCCIICOBAHUN
B chepe cBocit pohecCHoHaIbHOM

JACATCIIBHOCTHU

3amaHus s TPOBEPKH
YPOBHS 00yYEHHOCTH
Braoemyo
(ITpunoxenneNe2)




2. TEXHO/IOI'MYECKASA KAPTA JUCIUIIVIMHBI «BBICIHAA MATEMATHKA»

Kypc/cemectp: 1/1
KonuuectBo kpenutos (3E): 4
OT4eTHOCTB: 3a4eT ¢ OLECHKOM
Ha3Banue KonTpoanb ®opMa KOHTPOJISI 3a4eTHBIN | 3a4eTHbI | rpaguk
MOYyJ1eH MHHUMY | # KOHTPOJI
AUCHMILTUHBI M MaKCUMYy |
coryiacHo PIIJ{ M
Mopayas 1
Moayas 1. Texymmit Tumnosoii pacuet Nel 5 8
JIuneiinasn KOHTPOJIb
ajredopa Py6esxubiii KonTponbnas pabota 4 8 5
KOHTPOJIb Nel
Moayab 2
Mopnyas 2. Texymuit Tunosoii pacuet Ne2 3 5
BexTopnas KOHTPOJIb
ajaredpa Py0exHbrit KonTponbnas padora 3 6 8
KOHTPOJIb Ne2
Moayas 3
Mopnyas 3. Texymuit Tunosoit pacuer Ne3, 5 9
AHaTUTHYeCKasi | KOHTPOJIb MIOCEIAEMOCTb,
reoMeTpus AKTUBHOCTH 12
Py0exHbIit KonTtponbHas pabora 5 9
KOHTPOJIb Nel
Mopnyas 4
IIpenennt Texymmi Tunosoii pacuer Ned 9 15
$yHkuuu KOHTPOJIb
OJHOM Py6exHbiii KonTponbhas padota 6 10
nepeMeHHOH KOHTPOJIb Neq
BCEI'O 3a cemecTp
ITpoMeXyTOUHBIN KOHTPOJIb 20 30
(3auer c oleHKON)
CemecTpOBBII PEUTHHT 110 60 100
JMCLUTUIMHE




2-cemecTp

Ha3Banue KonTpoanb ®opMa KOHTPOJIS 3a4eTHBIN | 3a4eTHbI | rpaguk
MOYyJ1eH MHHUMY | # KOHTPOJI
AUCHMILTUHBI M MaKCUMYy |
coryiacHo PIIJ{ M
Moayasb 1
Mopnyas 1. Texymun Tunosoii pacuer Nel 4 6
JAnddepenuupo | KOHTPOJIb
Banue QyHKuMil | PyGesxHbIid KonTponbnas padora 4 8 27
OHOM KOHTpPOJIb Nel
nepeMeHHOoMl
Moayab 2
Mopnyas 2. Texymmun Tunosoii pacuet Ne2 4 8
OyHKINHU KOHTPOJIb
HECKOJBKHUX Py0exHbrit KonTponbnas padbora 6 10 29
nepeMeHHbIX KOHTPOJIb Ne2
Moayas 3
Moayas 3. Texymmmii Tumnosoii pacuer Ne3, 4 6
KOHTPOJIb I10CEIIaeMOCTb,
AKTHUBHOCTD 32
Py6esxubiii KontponbHas pabora 4 8
KOHTPOJIb Nel
Monayasb 4
Omnpenenennbiii | Texymui Tunosoii pacuer Ned 4 6
HHTerpaJj KOHTPOJIb
Py0exHbrit KonTtponpHas pabora 4 8
KOHTPOJIb Neq
Moayasb 5
Kpartnblie n Texymui Tunosoi pacuer Ne5 4 6
KPHBOJIMHEHBbI | KOHTPOJIb
€ HHTerpajbl PyGexHbIit KonrposnbkHas pabota 4 8
KOHTPOJIb Ne5
BCEI'O 3a cemecTp
ITpoMeXyTOUHBIN KOHTPOJIb 20 30
(Ox3ameH)
CeMecTpOBBIil pEUTHHT 110 60 100
JUCIUILIIMHE




3-cemecTp

Ha3Banue KonTpoanb ®opMa KOHTPOJISI 3a4eTHBIN | 3a4eTHbI | rpaguk
MOYyJ1eH MHHUMY | # KOHTPOJI
AUCHUTLTUHBI M MaKcuUMy | s
coryiacHo PIIJ{ M
Moayasb 1
Mopnyas 1. Texymnii Tunosoii pacuer Nel 5 8
Psannl KOHTPOJIb
Py0exHblit KonTponbnas padora 4 8 7
KOHTPOJIb Nel
Moayab 2
Mopnyas 2. Texymmin Tunosoii pacuet Ne2 4 7
DJieMeHTbI KOHTPOJIb
TeOpHH MOJIS Py0exHbrit KonTponbhas padora 6 10 10
KOHTPOJIb Ne2
Moayas 3
Monyas 3. Texymmit TumnoBoii pacuet No3, 4 8
AY nepsoro KOHTPOJIb MOCEIIAEMOCTb,
MopsiAKa aKTUBHOCTD 13
Py0exHbrit KonTponbnas padora 6 10
KOHTPOJIb Nel
Moayas 4
AY Beicmux Texymmi Tunosoit pacuer Ned 4 7
MOPSIAKOB KOHTPOJIb
Py6exHbiii KonTponbhas padota 6 10
KOHTPOJIb Neq
BCEI'O 3a cemecTp
ITpoMeXyTOUHBIN KOHTPOJIb 20 30
(3auer c oleHKOH)
CemecTpOBBIi PEUTHHT 110 60 100
JUCIUILIINHE




4-cemecTp

Ha3Banue KonTpoanb ®opMa KOHTPOJIS 3a4eTHBIN | 3a4eTHbI | rpaguk
MOYyJ1eH MHHUMY | # KOHTPOJI
AUCHUTLTUHBI M MaKcuUMy | s
coryiacHo PIIJ{ M
Moayasb 1
Mopnyas 1. Texymun Tunosoii pacuer Nel 6 10
Cayyaiinbie KOHTPOJIb
coObITHSA PyGexHbIit KonrposnbHas paborta 6 10 27
KOHTPOJIb Nel
Moayas 2
Monayas 2. Texkymuii TunoBoi pacuet Ne2 6 10
Cayuaiinbie KOHTPOJIb
BeJIUYUHBI Py6esxubiii KontponbHas pabora 7 12 30
KOHTPOJIb Ne2
Moayas 3
Monyas 3. Texymmit TumnoBoii pacuet No3, 8 16
MartemaTu4ecka | KOHTPOJIb [IOCEIaEMOCTh,
sl CTATUCTHKA AKTUBHOCTb 38
Py0exHbrit KonTponbhas padora 7 12
KOHTPOJIb Nel
BCEI'O 3a cemecTp
[IpomexxyTOUHBI KOHTPOJIb 20 30
(3auer c olLeHKOH)
CemecTpOBBIi PEUTHHT 110 60 100
JTUCITUTIITUHE




5. ®OH/1 OHEHOYHBIX CPEJICTB

5.1. KoHTpo/bHbIe BONPOCHI U 3aaHUs

KonTtponbHbIe BOIPOCH! J1st TpoBepku ypoBHs o0ydenHoctn 3HATH

I CEMECTP - 3AUYET C OLIEHKOI

Bomnpocs! 1uist npoBepku ypoBHs o0ydenHoctr 3HATDH

1.Marpuupl. OCHOBHBIE ITOHSATHSL.

2.0npenenureny. MUHOp U anredpandeckoe JOMOIHEHUE 3JIEMEHTa ONpeJeIUTeNs

3.0npezpenuTeny BHICIINX TOPAIKOB. Pa3nojkeHue onpenenuTess 1o 3JIeMeHTaM CTPOKH Win cTonbia. @opmyia aHHYJIMPOBaHHUS.
4.CBoiicTBa onpenenuTeneit

5.00parHas MaTpuIa.

6.bazucHbIit MUHOP MaTpuLbl. Panr MaTpHIbl

7.CucTeMsbl JTMHEHHBIX anreOpanueckux ypaBHeHud. Merox [Naycca

8.CoBMECTHOCTh CUCTEMBI JINHEHHBIX anrebpandyeckux ypaBHeHuil. Teopema Kponekepa - Kanemmu.

9.CucteMsbl JTMHEHHBIX anredpanueckux ypasHeHuid. @opmyisl Kpamepa.

10.Pemmenue cucreM JIMHEHHBIX anredpandeckux ypaBHeHu MeTonoM I'aycca.

11.MaTpu4HBIi METOJI pEIICHHs TMHEHHBIX allreOpanuecKiX ypaBHEHHM.

12.CucreMbl OTHOPOHBIX THHEWHBIX YPaBHEHHM.

13.Bexropsl. OcHOBHBIE IOHATHS. JIMHEHEBIE onepauy Hall BEKTOPaMU

14 Ilpoekmus BekTopa Ha ock. CBOMCTBA MPOEKINI BEKTOPOB

15.CkansipHOE TIPOU3BEJCHHE BEKTOPOB U €r0 CBOHCTBA

16.IIpsamoyronpHas cucTeMa KOOpAKUHAT B IPOCTpaHCTBe. PasioskeHne BeKTopa 1o opTaM KOOpAMHATHBIX OCer
17./lnuHa BeKTOpa. YTOI MEXKAY IBYMs BEKTOpaMu. Y CI0BHS KOJUIMHEAPHOCTH U OPTOIOHAIBHOCTH JIBYX BEKTOpoB. Hanpasistomue
KOCHHYCBI BEKTOpa

18.JIunHelinast KoMOMHAIKS BEKTOPOB. JIMHEIHAS 3aBUCIMOCTh BEKTOPOB

19.VYcnoBue auHEHHON HE3aBUCHMOCTH TPEX BEKTOPOB, 33JaHHBIX CBOMMH KoopauHaTaMu. [ToHsTre 6a3uca
20.ITpaBoopreHTHPOBAaHHBIE U IEBOOPHEHTHPOBAHHBIE TPOHKH BEKTOPOB. BekTopHOE Mpon3BeieHe BEKTOPOB U €r0 CBOHCTBA.
[Tpunoxxenus

21.CmemanHOe IPOU3BEICHIE BEKTOPOB, €ro cBoicTBa. [IpunoxeHus.

23.CucreMa KOOpAUHAT Ha TUIOCKOCTH. JleJieHre oTpe3ka B 3aIaHHOM OTHOIICHUN

24.0611ee ypaBHEHHE NPSIMON JIMHUY Ha IUIOCKOCTH. YacTHbIE cIydal. YpaBHEHHUE IPSIMOM C yIIIOBBIM KoddduiimeHTom
25.YpaBHEeHHE TPSIMOHL, TPOXOAIIEH depe3 ABE 3aJaHHbIe TOUYKU. YTOJI MEXIY MPSIMBIMU. Y CJIOBHS MAPaUIETbHOCTH H
MEPICHIUKYIIAPHOCTH MIPSIMBIX

26.YpaBHeHune npsMoit B oTpe3kax. HopmanbHoe ypaBHeHnE psiMoii. PaccTosiHre 0T TOUKH 0 IPSIMOT

27 I1ly4ok npsmbIX. B3zaumMHoOe pacnosokeHue NpsAMbIX Ha INIOCKOCTH. [lepecedenne npsmMbIx

28.KpuBble BTOPOro nopsiaka Ha MI0CKOCTH, BaKHEHIIINE YacTHbIE ClIydan

29.0xkpy>xHOCTb. DiuuIic. X napamMeTpsl 1 CBOHCTBa

30.T'unepbona. Ee mapameTpsl 1 OCHOBHBIE CBOHCTBA

31.ITapabomxa. [TapameTp napadoibl, OCHOBHEIE CBOCTBA TapabOIIbI

32.IToBOPOT W MapauIeNILHBIA EPEHOC KOOPIUHATHBIX OCEH. YTpOoIIeHHe KPUBBIX BTOPOTO MOPSIKA U UX KITacCH(BUKALMS
33.YpaBHeHHs NOBEPXHOCTH U JIMHUU B IPOCTPAHCTBE

34.0061mee ypaBHeHHE TUIOCKOCTH. YacTHBIE cllydan

35.YpaBHeHHE INIOCKOCTU B OTpe3Kax. Y paBHEHUE MJIOCKOCTH, IPOXOAAIIEH Yepe3 TP 3alaHHbIE TOYKH

36.Yron Mexy IIOCKOCTAMU. Y CIIOBUS MapauIeNbHOCTU U NEPIEHIUKYIISIPHOCTH IUNIOCKOCTEH

37.Kanonuyeckoe 1 napaMeTpU4YECKUE YPaBHEHUs IIPSMOI B IPOCTPAHCTBE

38.IIpsimast B MpOCTPaHCTBE KaK IMepecedeHue ABYX IIOCKOCTeH

39.Yron Mexay NpsSMBIME B IPOCTPAHCTBE. Y CIOBUS NApaIeIbHOCTH U MEPIEHANKYIIPHOCTH

40.BzaumMHOe pacIoyiokKeHne MPsIMO U IMJIOCKOCTH B IIPOCTPAHCTBE

41 IunuHapUYecKue MoBEpXHOCTH

42 .TloBepxHocTu BpamieHus. KoHnueckrne moBepXHOCTH

43 .9nmuncoun. OXHONOIOCTHBIM U IBYHNONOCTHBIM THIIEPOOTOU b

44 TTapaGosuuecKuii ¥ TUIepOOTHIECKUI MapaboIon bl

45 KaHoHHUYeCKHE ypaBHEHHsI TIOBEPXHOCTEH BTOPOro Mopsiaka.

46. dynkuus. O6aacTh onpezeneHus 1 001acTb 3Ha4eHUH QyHKIMN.

47. I'paduku GYHKIMH 1 UX IPeoOpa3oBaHUSL.

48. OCHOBHBIE XapaKTEePUCTUKH PyHKIUHU: OTpaHMYEHHOCTh, YeTHOCTh, HEUETHOCTb, IEPUOANIHOCT, MOHOTOHHOCTb.
49. PaznuuHble BUIB! (QYHKIUI: OCHOBHBIE dJIEMEHTapHbIE, 3JIEMEHTapHbIE, CJI0XKHBIE, B3aUMOOOPATHEIE.

50. Cnoco0sl 3ananus ¢pyskiuu. [Tapamerpuueckoe 3aganue GpyHKIUY, 3aganue GYHKIMN B HOJISAPHBIX KOOPAUHATAX.
51. Yucnossle nocienoBarensHocTy. [peaen nocienoBaTeabHOCTH.

52. beckoHe4HO Majble 1 OECKOHEYHO OONBIINE BETUIHHEI.

53. TeopeMsl 0 CBSI3U MEXly OECKOHEYHO OOJBIIUMH U OECKOHEYHO MAJIbIMU BeJTMUMHAMHU.

54. Ilpenen ¢pynkuuu. beckoHeuHo Gonbliue NpeebHble 3HaueHus! QYHKIMU U Ipeel QyHKIUY Ha OECKOHEYHOCTH.
55. Teopemsl 0 npeaenax QyHKIMN (CyMMe, TPOU3BEACHUH, YACTHOM, CIIOKHOW (DYHKLIUH).

56. IlepBbIif 3aMeyaTeNbHBIA IPEIEI.

57. Bropoii 3aMedaTenbHbIN mpeer.

58. OIHOCTOPOHHUE MTPEIEIbI.

59. HenpepbiBHOCTh QyHKIHH B TOUKe. Kitaccudukanus Touek pa3pbia GpyHKIHH.

60. CoiicTBa yHKIMI HENIPEPBIBHBIX HA OTpe3ke. HenmpepbIBHOCTD CII0KHON (YHKIIUH.




II CEMECTP — 5K3AMEH

. 3aa4u MEeXaHUKH, (PU3UKHU, SHEPTETHKH, IPUBOJISIIUE K TIOHATHIO IPOU3BOIHON.

. Onpenenenue mpou3BogHON QyHKIMH. ['eomeTpruecKuii ¥ PU3NIeCKuid CMBICT MPOU3BOIHOM.

. O6uue npasuia quddepeHnrpoBaHus (CyMMBbI, MPOU3BEICHHS U YACTHOTO).

. [IpousBoHAs CIIOKHOM U 00paTHOM QyHKIMH.

. IIpou3Bo/iHbIE 31€MEHTAPHBIX (QYHKIUH.

. AuddbepennmpoBanie napaMeTpHYecK U HESBHO 331aHHBIX (DYyHKIUH.

. Jlorapupmuueckoe nudpdpepeHpoBaHue

. Huddepenuuan. Cpoiicra nuddepenunana. MupapuantHocTs GopMbl 1uddepenuana.

9. IlpousBoanbie U qUdPEepeHIIHAIBI BBICIIUX MTOPSIKOB.

10. TTpou3Bo/1HAS BBICIIMX MOPSAAKOB HESIBHO 33JJaHHOM ()YHKIIHH.

11. TIpou3Bo iHBIE BBICIINX MOPSIKOB OT (GYHKIUH, 3aJaHHBIX TAPAMETPHUYECCKH.

12. IlpaBuno Jlomurans.

13. Bo3pacranue u yobiBanue ¢pyHkiuid. HeoOxoaumble 1 JOCTaTOUHBIE YCIOBUS CYLIECTBOBAHUS SKCTPEMYMA.
14. BoInyKJI0CTh U BOTHYTOCTb KpuBO#. Touku neperuoda.

15. OyHKIUM HECKOIBKUX NEPEMEHHBIX (ONpeeeHNe, IPee U HENPEPIBHOCTD).

16. YacTHble U MOJIHOE TIpUpalieHie GYHKIUH IBYX MEPEMEHHBIX.

17. YacTHble TPOM3BOIHBIE IEPBOTO MOPSAKA QYHKINH HECKOIBKUX NEPEMEHHBIX U X T€OMETPUIECKOE HCTOIKOBAHHE.
18. JuddepeniupyeMocts 1 MoJHbIH quddepeHiuan nepBoro nopsaka GyHKIMA ABYX HEPEMEHHBIX.
19. TuddepeniupoBanne HEIBHO 331aHHBIX (YHKINH HECKOIBKUX MEPEMEHHBIX.

20. YacTHble IPOU3BOHBIE BHICHINX HOPSAKOB (DYHKIIMH HECKOJIBKUX IEPEMEHHBIX.

21. Tuddepenuunanst BeicuX (2-ro 1 3-ro) NOpsaKoB GpyHKIMK ABYX HEPEMEHHBIX.

22. DKcTpeMyMbl QYHKIHH ABYX nepeMeHHbIX. HeoO0xoquMoe yCcioBre CyIeCTBOBaHUS SKCTPEMYyMa.
23. locTaTOYHOE YCIOBHE CYLIECTBOBAHUS SKCTpeMyMa (DYHKIHUU JBYX IEPEMEHHBIX.

24. Haubosnpinee 1 HanMeHbIIee 3HaUeHNe (DYHKIMHN JIBYX [IEPEMEHHBIX B 3aMKHYTOH 00JIacTH.

25. Metox HanMEHBIIUX KBAAPATOB.

26. TlepBooOpasHas U HeolpeAeIeHHbIH nHTerpai. [Ipocreiinine CBOWCTBA HEOTIPEACICHHOTO HHTErpaa.
27. OCHOBHBIC METO/Ibl HHTETPUPOBAHUS: HENOCPEICTBEHHOE HHTEIPUPOBAHUE; HHTETPUPOBAHHE METOAOM 3aMEHbI
NepeMEHHON UM CII0COOOM MOCTaHOBKH; HHTETPUPOBAHUE 110 YACTSIM.

28. NHTerpupoBanue ApoOHO-pAlMOHANBHBIX (DYHKIHH.

29. MiHTerpupoBaHie TPUrOHOMETPUUECKUX (DYHKIUH.

30. UuTerpupoBanue UPPalMOHATBHBIX (YHKIHIA.

31. 3agaun, MPUBOIAIINE K MOHSITHIO OMPEIeIeHHOT0 nHTerpana. OnpeneneHue onpeaeIeHHOr0 HHTErpaia, ero
TeOMEeTPHYECKUIA U QU3NUECKHUN CMBICIIBL.

32. CpoiicTBa onpeaeaeHHOro HHTerpaa.

33. ®opmyna Hetorona-JleitOHua.

34. TouHble METOABI HHTETPUPOBAHNUS OIPEIECICHHBIX HHTETPAJIOB.

35. HecobGcrBennbie unrerpaisi I pona.

36. HecobcerBennnie unterpainsi 11 pozaa.

37. IlpuGmKeHHBIE METOIBI BHIYUCIICHHS ONIPEIEICHHBIX HHTErPAIOB (METO NPSMOYTOJIBHUKOB, Tpanenuii, CHMIICOHa).
Brruncnenne miomanei miockux Guryp B pa3invHBIX CHCTEMaxX KOOPIUHAT.

38. BeruucieHue AIMH AyT TUIOCKUX KPUBBIX B Pa3IMYHBIX CHCTEMaxX KOOPAHMHAT.

39. Brruncnenue o0beMa Tela 0 U3BECTHOMY NONIEPEUHOMY CEUEHHIO U 00beMa TeNa BpalieHusl.

40. 3agauy, IpUBOAAIINE K HOHATUIO JBOIHOrO HHTerpana. OnpeneneHue, CBOHCTBA JBOMHBIX HHTETPAJIOB.
41. Boluucnenue ABOMHBIX UHTErPAJIOB B I€KAPTOBBIX U MOJIIPHBIX KOOPAMHATAX.

42. IIpuMeHeHne TBOMHBIX MHTETPAJIOB.

43. KpuBonuneiiHble nHTETpaNHI | pona.

44. IIpuMeHeHne KPUBOJIUHEHHBIX HHTErpasoB | poaa.

45. KpuBonuneitabie naterpais! I poxa.

46. YcnoBue HE3aBUCUMOCTH KPUBOJIMHEIHOTO HHTErpaa oT MyTH uHTerpuposanus. @opmyna I'puna.
47. IlpuMeHeHne KpUBOJIMHEHHbIX uHTErpainos Il poxa.

III CEMECTP - 3AUET C OLIEHKOM

1.Yucnosble psapl. CBOWCTBA YUCIOBBIX PSAIOB.

2.Heo6xoauMblil MpU3HAK CXOIUMOCTH YHCIIOBOTO PAa.

3.'apmonnyeckuii psia. I'eomeTpudeckuii ps.

4 Ilpusnak anambepa. Pagukansueiii npuznak Komrm.

5.Wnterpanphslit npusHak Kommn.

6.3nakouepenytommecs psnsl. [IpusHak JleliOHuLa.

7.001muii 10CTaTOYHbIH MPU3HAK CXOAUMOCTH 3HAKOIEPEMEHHBIX PSJIOB.

8.AOCOMIOTHAS M YCIIOBHAS CXOJJMMOCTH YUCIIOBBIX psiioB. CBOHCTBA a0COIIOTHO CXOISIIMXCS PSIOB.
9.OyHKIMOHAIILHBIE PSIIIBL.

10.MHTepBan u paanyc CXOIUMOCTH CTEIIEHHOTO Psiza.

11.CBolicTBa CTEIIEHHBIX PSAIOB.

12.Paznoxxenue pyHKUMi B cTeneHHble psabl. Psansl Tellnopa u MaknopeHa.

13.T1punokeHust CTeNEeHHBIX psAAoB. [IpubimkeHHOE BRIYMCIICHUE 3HAYCHHUIH (DYHKIIUH.
14.T1punoxeHus: CTENEHHBIX psA0B. [IpuOIMKeHHOE BRIYMCIICHHE ONIPEICICHHBIX HHTETPAJIOB.
15.T1punosxeHus creneHHsIX psaoB. [IpubmmkenHoe pemeHne auphepeHInaibHbIX YpaBHEHHH.
16.Psanpr @ypoe 2[1u-nepuonuueckux GyHKIUHA.

17.Pa3noxenue B psg Oypbe 4ETHBIX U HEUETHBIX (DYyHKIUH.

18.Paznoxenue B psaa Pypbe GyHKUUI IPOU3BOIBHOTO IEPUOJA.

19.Cxansapnoe noie. IIoBepXHOCTU U JIMHUU YPOBHSL.

20.IIponsBoaHast 0 HANIPABIICHUIO.
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21.I'paquieHT CKaJIsIpHOTO II0JISL ¥ €r0 CBOMCTBA.

22 .BekropHoe mnoje. [IoTok BEKTOPHOTO IOJIsl.

23.luBepreHuys mos .

24 upkynsust BEKTOpa.

25.Potop momns.

26.0Oneparop I"amuibroHa.

27. AnddepeHunanbHbie BEKTOPHBIE ONIEpaliiid BTOPOTO MOPsIKa.

28.ConeHontalIbHOE TIOJIE.

29.IloTeHuuanbpHOE MoJIe.

30.'apmonudeckoe mosie.

32.0OcHOBHBIC NOHATHS TeOpuH MU epeHIINATBLHBIX YPaBHCHHIA.

33. TuddepeHuunanbHpie ypaBHECHHUE IEPBOTO MOPSIKA.

34.YpaBHeHuE ¢ pa3AeMIOUIIMICS TEPEMEHHBIMI 1 METOIBI UX PEIICHUSI.

35.01HOpOAHBIC YpaBHEHHS IEPBOTO MOPSIIKA M MPUBOISAIINECS K HUM, METO/IbI UX PELICHUS.

36.JIunelinble ypaBHEHHUs IEPBOTO NOPSIIKA U ypaBHEHUS! bepHy1H, METO/Ibl X pPeLIeHus.

37.YpaBHeHH B TOJNHBIX TU(QepeHnnanax u NpuBOAIIINecs K HUIM, METO/Ibl HX PEIICHHS.

38.Juddepennnanpapie ypaBHEHHS BBICHIAX MOPSAKOB. OCHOBHBIC MTOHSTHS.

39.lnddepenHnuansaple ypaBHEHHUS BEICIINX ITOPSIKOB AOITYCKAIOIINE HOHKEHIE TOPSAKa.

40.JIuneliHpIe OTHOPOAHEIE YPABHEHHUS BHICIIETO TOpsiaKka. OCHOBHBIE TIOHSTHSI.

41.JIuneiinpie nuddepeHnnanbHbIe YPaBHEHHS BTOPOTO M BBICHIMX MOPSIKOB.

42 JIuHeiinble 0HOPOIHBIE TG GEepeHIINAbHBIC YPABHEHHS BBICIIUX MOPSAKOB C TOCTOSHHBIMHE KO3 PUIIMEHTaMH U METOJIBI MX
peleHus.

43 .JIuneiinble HeomHOPOAHBIE AU depeHIaTbHbIe ypaBHEHUS BHICIIUX HOPSIAKOB. MeTo/ BapHaluy IPOU3BOJIBLHBIX NOCTOSIHHBIX.
44 Jluneiinvle HeoNHOPOAHbIE AU epeHIanbHbIe ypaBHEHUS BHICIIUX HOPSIIKOB € TIOCTOSHHBIMU KO3()(DUIIEHTaMH C ITpaBoit
YaCTHIO CIIEIMAIBFHOTO BHIA U METOMBI UX PEIICHUS.

IY-CEMECTP 3AYET

1. CoObitusi. THITBI COOBITHH.

2. Anrebpa cobbiTuii. J{narpammel Diiepa-Benna.

[onsTue o BeposiTHOCTH. CBOWCTBA BEPOSITHOCTH.

4. Knaccuueckoe ornpezieneHne BeposSTHOCTH.

5. 'eomeTpudeckwii MOIXO K OIPEIEICHUI0 BEPOSITHOCTH.

6. AKcHOMaTHYECKOE OTpeiesieHUe BEPOSITHOCTH.

7. 3aBUCHMBIE Y HE3aBUCHMBIE COOBITHS.

8. TeopeMbl CII0KEHUS BEPOATHOCTEM.

9. TeopemMbl YMHOXKEHHUSI BEPOSTHOCTEH.

10. ©opmyna noaHoi BeposiTHOCTH U hopMyia baifeca.

11. IloBTrOpHBIe He3aBUCHUMBIE UcTibITanus. @opmyna beprysu.

12. HauBeposTHelilee YUCII0 HACTYTUICHHUS COOBITHSL.

13. ®opmymna [Tyaccona.

14. UnTerpanbhas Gpopmyna Myapa — Jlamaca.

15. JlokanbHas popmyna Myaspa — Jlamnaca.

16. TlonsAtue o ciay4vaiiHoi BennuuHe. TUIBI CITy4alHbIX BEJIMYHUH.

17. luckpeTHast ciay4aiiHas BETUUMHA U €€ 3aKOH pacIpe/lelIeHUs.

18. Onepanyu HaJi TUCKPETHBIMU CITy4aiHBIMH BEJIMYHMHAMH.

19. OcHOBHBIE YNCIIOBBIE XapaKTEPUCTUKU TUCKPETHBIX CIyYaiHbIX BETUYUH.

20. buHOMMaNbHBIN 3aKOH pacnpeaeIeHus.

21. 3axoH pacnpenenenus [Tyaccona.

22. 'eomMeTpryeCcKUii 3aKOH pactpeneIeHusl.

23. TlonsiTue 0 HENMpPEepHIBHOM CilydaifHON BEITMUYMHE.

24. dyHKUMs pacnpeesieHus U ee CBOMCTBa.

25. TINOTHOCTh BEPOSTHOCTH paclpe/ielicHHs HePEepbIBHOW CilydaiiHo# BennuuHbl. CBOWCTBA (D)YHKIUH IUIOTHOCTU BEPOSITHOCTH.
26. UucnoBble XapaKTEpPUCTUKU HETIPEPBIBHBIX CIIyYaiiHbIX BEJIUYHH.

27. Iloka3aTenbHbINH 3aKOH pacIpeeeHusl.

28. PaBHOMEpHBIif 3aKOH pacnpeneIeHusl.

29. HopmaisHblii 3aKOH pacripeiesieHHs 1 ero CBOMCTBa.

30. OcHOBHBIE 33ja4l MAaTEMAaTUYECKOW CTATUCTHUKHU.

31. [NonsTHE 0 BEIDOPOYHOM METOJIE.

32. CraTHCTHYECKOE pacTpe/ieieHe BEIOOPKH.

33. BapuaiyoHHblii psa U ero rpadyky.

34. OcHOBHBIE YHCIIOBbIE XapaKTEPUCTUKH BbIOOpKHU. BriOopouHas cpeaHss u ee cBoiicTBa.
35. BeibopouHas aucnepcus U ee CBOHCTBA.

36. Moja u MmeauaHa.

37. Cratucruueckas runore3a. OCHOBHas U KOHKYpUpYIOIIasi TunoTessl. [IpocTast u cioxHas THIOTESBI.
38. OmubKM nepBoro U BTOPOTo poja.

39. IlpoBepka rUIOTE36I 0 HOPMATIBFHOM pacIIpeie]IeHHH TeHepaibHOM coBOKyHOCTH. Kpurepnit cornacus [Iupcona.
40. OCHOBBI CTaTHCTHYECKOTO OLIEHUBAHMS. TpeOoBaHMs, MPEABIBISEMBIE K CTATUCTHYECKUM OLIEHKAM.
41. NaTepBanpHOe oleHnBaHue. JloBepUTeIbHAS BEPOATHOCTD. JlOBEpUTEIIbHBIN HHTEPBAJL.
42. dyHKUMOHANBHAS, CTATUCTUYECKAs: M KOPPEISLMOHHAS 3aBUCHMOCTH.

43. JIuneiinas napHas perpeccus AJisi HeCTpYIIIMPOBAaHHbBIX JaHHbBIX.

44. KosppuuumeHT KOppessiiiuy 1 ero CBOMCTBa.

3anmanus as nposepku ypoBHeit 00yuennoctn YMETD u BJIAJIETH B npunoxenusx 1 u 2.




5.2. TeMbI KypcOBbIX pa0doT (IIPOEKTOB)

KypcoBble paboThl yueOHbIM IIJIAHOM HE IIPETYyCMOTPEHbL

5.3. ®oHJ OLIEHOYHBIX CPeACTB

®onp oneHouHbIX cpencTB (POC) A MpoBeACHUS TEKYIIEro KOHTPOJIsI yCIIEBAGMOCTH M MTPOMEKYTOYHOM aTTecTalluu
00yJaromuxcs Mo AUCUUITIHHE «BhIcIas MaTeMaTHKay MPeACTaBIseT cO00H KOMITIEKT KOHTPOJIBHO-N3MEPHUTENBLHBIX MATEPHAIIOB,
IpeHa3HaYeHHBIX IS KOHTPOJIS U OLIEHUBAHUS Pe3yIbTaToB 00yUYeHHs 0 JUCLHUIUINHE, XapaKTepU3yIOIIue 3Tanbl GOPMHUPOBAHUS

KOMHeTeHHHﬁ, OIpeacJICHUA COOTBETCTBUA UM HECOOTBETCTBUA YPOBHA Z[OCTI/I)I(GHI/Iﬁ 06yqa}omerocst IJIaHUPYEMBIM pE3yJIbTaTaM:

THIOBBIC pacyeThl, KOHTPOJIbHBIC PaOOTHI, KOMIIBIOTEPHBIC IPOrPAMMbBI TECTUPOBAHHS

BapuanTs! TunoBsix pacueros npeactasiensl B [IPUJIOXEHNU Ne 3, koutponbhbix padot — [IPUTTOXXEHUE Ne 4, o6pasusr
KOIIT B npunoxenuu Ne5.

BueTs A5 IpOBEICHUS] UTOTOBOTO KOHTPOJIS B 1 cemecTpe (3a4er), Bo 2 cemecTpe (3K3aMeH), B 3 ceMecTpe (3a4eT ¢ OLIEHKOM),
COCTaBJISAIOTCS U3 0a3bl BONPOCOB st olieHkH 3HaHuit, ymeHuii (ITPUJIOXXEHUE 1) u nassikos (ITPUJIOXXEHUE 2),
XapaKkTepU3YIOLIHe 3Tanbl JOPMUPOBAHUS KOMIICTCHIHI B TIPOIIECCE OCBOCHHUS 00pa3oBaTelibHON porpaMmbl. OOpa3iisl OMIeToB
npencrtasiensl B [IPUJIOXXEHUUN Ne 6.

5.4. IlepeueHb BHI0B OLIEHOYHBIX CPEICTB

1. TunoBEIe pacdeThl
2. KommbrotrepHsie KOHTpoIbHO-00ydaromue mporpaMmel TectupoBanust (KOIITer)
3. KoHTpoiibHBIE pabOTHI.

11




IIpunoxenne Ne 1. 3aganus 11 nposepku yposHs o0yyennoctu YMETD | 12
IMPUJIO)KEHHUE Nel
3AJAHUA U1 ITPOBEPKHU YPOBHSA OBYUYEHHOCTU YMETH
1 CEMECTP

Paznen 1. Jluneiinas u BeKTOpHas aJjredpa

1. Haittu: P:(2A—3B)C, rue

3 2
2 5 3 0 4 5
1 -4 0 51 6
7 0
1 4 2 1 20
2. Bemomnuts meiicteue: 35 2 1 [+4-|5 0 2.
7 0 3 8 5 4
1 4 -2 1 20
3. Bomonnuts geiicteue: 7|5 2 1 [—|5 0 2.
7 0 3 8 5 4
0 1
r 1 2 3
4. Haiitu matputy C=A" —3B, tne A= 01 2 ,B=|5 6
0 3

-5 2 1 4
5. BrBIOIHUTE OeNCTBHE: . .
-2 02 O

2 3 1
6. Haiitu nponssenenne marpuunsl A = (5 7 —2) mamarpuny B=| 1 4 2
-2 3 -1

1 -2 4)\(2 -1 -1
7. Haiitu npoussenenue marpu:| 0 -1 0 -] O 1 =2
31 1 -1 1 3

3 45 51
1 -2 3 3 3 -1
9. Haiitu mpomssenenne marpuri:| 0 3 4 |0 —4 -3
I 1 4){6 1 -1

1 2 0 0 1
8. Haiitu nmpoussenenue marpuny, AB u BA,ecom A = , B= .

12



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

IIpunoxenne Ne 1.

Haiitu npousBeaenrue MaTpuil;

Brerancants OIIpEACIINTECIIb

Brerancants OIIpEaACIUTEIIb

Bprunciuts onpenenurens

3aganus A5 nposepku ypoHst o0yyennoctu YMETD | 13

2 =2 1)(-1 3 -1
4 3 0[|-5 -1 0
=) o)1 1 -1

1 4

2 3 3.

0 2 -4

2 -7 0

0 1 4.

-1 0 2

0 -5 -4

5 0 4]

-1 -3 =2

Boeruuciauts OIpCACIINTCIIb TPCTHETO IMOPAAKA PA3TTIOKCHUEM I10 Kakoii-mbo CTPOKE UJIHN

Brrancaute OIIPEACIIUTEIIb TPETHETO MOPAJAKA PA3JIOKCHUEM I10 KaKOH-ITH00 CTPOKE NI

BoruncnuTh onpenennTens TPEeThero nopsijika pa3iokeHUEM 110 KaKoi-Tn00 CTPOKe WK

-2 3 3
cromomy:|—3 1 0).
0 3 1
-3 2 6
cromouy: (=7 5 4.
-1 1 2
1 1 7
cronbmy:(0 -2 1.
2 3 0
-1
Pewnts ypasrenue: |—3
1
x 1
Pemuts ypasuenue: |1 0
2 2

-8 2
0 —4/=8.
x 1
1
1|=-3.
-1

Brruncauts anr e6panqecxoe JOIIOJIHCHHUEC Al o ONIPCACIMTECIII MaTPULIBI

13



IIpunoxenne Ne 1. 3aganus 11 nposepku yposHs o0yyennoctu YMETD | 14

2
3
1
0

_ o = O
b o= O O

S = = -

20. Beraucauts anrebpandeckoe g0moiaHeHne A,, OnpeaenuTeNs MaTpULbI

20

O = =
[\ - N e

31
1 0
0 1

Pemnte cucremsl ypaBuenuit metosiom Kpamepa, ['aycca, MaTpuaHbIM CI1ocOO0M:

2x+y+3z=7, 2x, +xy, —x; =35,

21) < 2x+3y+z =1, 22) < x; —2x, +2x; =5,
3x+2y+z=6. Tx, +x, —x; =10.
2x+y+z-7=0, x+2y+3z-8=0,

24) s x+2y+z—-8=0, 25 <3x+y+z-6=0,
x+y+2z-9=0. 2x+y+2z-6=0.
2x+y—z=0, 2x+y =35,

27)33x+4y+6=0, 28) s x+3z=16,
x+z-1=0. S5y—z=10.

2x—y+z=3,

30)<x+3y—2z=1,
y+2z=8.

31. Pemmts  OJHOPOJHYXO  CHCTEMY  JIMHEHHBIX

Sx-3y+4z=0,
3x+2y—z=0,

8x—y+3z=0.

Paznen «BekTopHas anredpa»

X+2y+z+7=0,

23) < 2x+y—z—-1=0,

26)

29)

3x—y+2z-2=0.
—2x+y+6=0,

x—=2y—z-5=0,
3x+4y—-2z-13=0.

xX+y+z+2=0,
x—y+2z+7=0,

2x+3y—z—-1=0.

anreOpanvyeckux  ypaBHEHUH

1. JlaHbI KOOPIMHATHI TOYEK A(1;3;5) uB (2;5;6). HaifT KoOpaAUHATHI BeKTOpa AB , ITHHY

BEKTOpa.

14



IIpunoxenne Ne 1. 3ananus 1y nposepku yposHs o0yyennoctu YMETD | 15

I

2. Haiith Hanpapisromue KOCHHYChl Bektopa C=d——b, ecmm a= (l; 2;1) ,
b=(510;-5).

3. Haiitu yros Mexiy BEKTOpamMu a= {l; 2; —2} wb= {—2; 6;3} .

4, JlaHbI BEKTOPEI a= 0, 5i— 3}' +3k,b=3i- } + 5k . Haiitn CKaJIIPHOE IIPOM3BEICHUE
BEKTOPOB.

5. JIaHbl TOYKH A(3;—4; —2) , B (2;5; —2). Haiitn mpoekiuio BeKTOpa AB wa och,
COCTaBJISOIILY O ¢ KoopauHaTHbME ocsimu Ox , Oy yribl & = 60°, L= 120° cootserctBento,
a c ocero Oz — Tymo# yron ¥ .

6. BeI4uciaTh yroi, 00pa3oBaHHbIA BEKTOPAMHU a=2i— 2;’ +kub=2i+ 3}' +6k.

7. Brruncnuthb npal;, ecn @ 22;—2j+/;, b=2i+ 3}'+67€.

8. JIaHBI  BEKTOPBI a= 0,5;—3}' +3k, b=3i- } +5k, c=4i+ } +4k . Haiitn
IPOEKIIMIO BEKTOPA a Ha och BEKTOpA 2b—c.

9. [lpn Kakux 3HAYCHUAX ¢ U [} BEKTOpHI a=ai+ 7}' +3k u b=i+ ﬁ} +2k
KOJUTHHEAPHBI?

10.  HaiiTH KOOp/HHATEI BEKTOPA d X (221 + 5) ecn 4 = (3;—1;—2), b= (1;2;-1).

11.  Haiitu 3HAueHHE (&, IPH KOTOPOM BEKTOPBI a= {a +1;3-2a;a — 1} u b= {1;4;4}

NIEPIEHIUKY JISIPHBI.

—

12.  Haiitu aGcnmccy BEKTOpa d , €CIU U3BECTHO, uTo BekTophl a = (x;3;—1), b =(1;—1;3)
, ¢=(1;9;—11) xommnanapusL.
13.  Bplumcnuth CHHYC  yIja, 0OpasoBaHHOrO  BekTopamu a=2i—2j+k wu

b=2i+3j+6k.

Pa3nen « Anaaurudeckasi reoMeTpHs»

1. CocraButh 00OmEee ypaBHeHHE NpaMOii — +— =1 u ykaszaTb KOOpAMHATHI HOPMAJILHOIO

W | =
N [

BEKTOpA.

2. Jlaubl BEPIIMHBI TPEYTOJIBHUKA: A(4;6) , B(—4;0), C (—1;—4). CoCTaBUTh YpaBHEHHUE
BBICOTHI, OTYIIIEHHOH U3 BepIuHbI A Ha cTtopony BC.

3. Haiitu yrioBo# ko3pHUIHEHT MpSIMOK U OTPE30K, OTCEKaeMbIi €10 Ha OCH KOOPJIMHAT, 3Hasl,

YTO NpsAMast MPOXOJUT Yepe3 Touku P (2; —8) , Q(— I; 7) .

15



10.

11.

12.

13.

14.

15.

1)

2)
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JIaHbI BEPIIMHBI TPEYTONIbHUKA: A (1; 2) ; B (3; 7) ; C (5; -1 3) . BeraucianTe 1uHy BHICOTHI,

OIyLIEHHOM U3 BepliuHbl C Ha CTOPOHY AB.
Jlee cTOpOHBI KBajgpara Jexar Ha npsambix 2x+3y+11=0, 2x+3y—-13=0.

BeIuuciauTh ero miomansb.

b

. . x+1 y z+1
Haiitu TOYKY IepeCceUCHUs pAMOi nu IIOCKOCTH —2 = 6 = 3
x+4y+13z-23=0.

x=3 y-6_ z+7

1 1 -2

Haiitn BenmuuuHy yria Mexay HOpsMOu U  IUIOCKOCTBIO

4x-2y—-2z-3=0.
CocTaBUTh ypaBHEHHUE ILIOCKOCTH Ipoxosmei uepes ock (JZ M ToUKy A(Z;—3;4) .

i M. (1.—6.—
Haiiti paccTosiHME OT TOUKHU 0(1,—6,-5)

M(=1,2,=3) M,(4,-1,0) M;(2,1,-2)

J0 IIIIOCKOCTH, HpOXOI[?IIHGfI 4cpe3 TOUKHU

x=2t-1;
Haiitu Touky nepeceuenus npsiMoii § y =1+ 2; ¢ miockocteio 3x —2y+z=0.
z=1-t.

x+1 y-2 z+3

HpI/I KakOM 3HAQYCHUU Ml [IpsaMas napajijiejibHa IIJIOCKOCTHU

m -2
x=3y+6z+7=0?
x=3 y-6_ =z+7
1 1 -2

Haiith BenmnuuHy yria MexXLy NOpsAMOU U IUIOCKOCTBIO

4x—-2y—-2z-3=0.
CocraBuTh ~ ypaBHEHHE IIpsIMOHW, mpoxoxmsimeil depes Touky M, (2; -3; —5)
TEPIEHAUKYIIAPHO K Tiockoctn 6x —3y —5z+2=0.

Tpu kaknx snauennsx 4 u B mnockocrn 2x+ Ay +3z—5=0u Bx—6y—9z+2=0

napasuiesbHbL.
Ipu kakom 3Hauenuu & u 3 ypasuennst 2x +ay+3z—8=0u fx—6y—6z+4=0

OyIyT ompeensaTh napauieIbHbIe MI0CKOCTH.
Paznen «Ilpenesnbl GpyHKIIMU OHOM NePeMEHHOI

Borunciauthb npeaeabl:

. 5 +4xP+1 ) n+n+5

lim= 5550 O 1t By
. 4xtx+11 . 2x +4x+1
Imy 57 Y limyET s

16
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X +5x+7x+3

5) )lcl—{?o 4x> +5x+1

O limgsa

D lime e

) lim
1) 11m 4x* +1

T +5x7 410

2_
12) limM
=2 x"—5x+6

2

) (x+l)
13) lim >
=124+ 3x+x

14) lim

15) lim—
16) llIm—=——
17) lim

B) Im——=——
19) lim
20) IIm——~—
2D lim

22) lim

23) lim

17
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2 CEMECTP

Pasnen « Au¢gepennupoBanne pyHKIUA 0JHOM NepeMEeHHOI
Haiitu npousBoaubie GyHKUMT

) y :(3x —3/;)(3arctgx—2log3 x)+\/5

) .
2) y= ‘e +sinl
arcsinx+2Inx

_ log, x+1g2

3) —In10

arccos x — 2x°

3
4) y= (2 COS X ——J(arcctgx + 43)
X

5) y= (2ctgx—%)(cosx—ln x)
x

2" —x* +é?
6) y="
2log, x -3
x 2
7) = 5(.3 3 — +1g5
2arcsin x +4sin x
8) y=(3cosx—4lnx)(%+e3j
X

9) y:(Sctgx+7’C)((‘/x_3+3sinx)
10) y=(5arcsinx+2")(f/x_3—3tgx)

3.7
)= 3lnx+5\/x_+ln7
2arctgx +4

3e" +5
12) y=—————
2tgx+43/x_4

13) y=(3e" —4cosx)(log3x+5tgx)+\/7

11)

14) y= (Stgx + SQ/xT)(arcctgx - 4X)
15) y=(2arctgx+4x)(3lnx—x3+1)
16) y:(20tgx+3lnx)(4arcsinx—(‘/x_3)

17)  y=sin(x’ +2Inx)++2
Haiitu npousBoanbie GyHKUMH CJI0KHBIX GyHKIMT
. y= sin(x3 +2lnx)+\/5
2. y=(x+4sinx)
3. y=arcig(sin3x+4)
4. y=In(3x" +21gx)+1

18
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5. p=5Tenir o

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

7. y=sin(%/}+4x)—3

8. yzlogs(sin2x+4)+\/§
9. y=tg(log, x+3)

10. y =3+

11. y=cos(3x—%j
X

12. y =log, (3x—cosx)

13. y= arcsin(2x3 +cos x)

14. y= ctg(%ﬂnx}
x

3
15. y=(%+4xj
X

16. y =arccos (Inx+4zgx).
17. y =arccos(cos2x—Inx).
18. y= arctg(4ex —5).

Pasnen « HeonpeneneHHblii HHTErpan

HaiiTu HeonpeaeeHHbIH HHTErPaJl

dx.

x7" —8+4xcosx
1) j

X

x* -1
2) jx2+ldx.

3) j@dx.

x*2" +)c—(‘/x_3
RS A

X

5) J.(zxx;f)zdx.

4)

J- xt—5x%" +9x
x2

6) dx .

7) dx.

J-3xe" —xsinx +5x
X

8) j(zx%)zdx.

19
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9) J-2x_+1dx

1O)J-xe —2e smxdx'

11)J-2x—3x exw:(‘/x_3+3x2
(3x+\/_)

dx .

12)j

e —4J}+3x—2

X

dx .

13)["

x+1

14) j

X cosx+3x —5x

15) | dx .

4
16)"‘ex +4xx§1nx+9x dr.

(x +22)2 d

17 |

18) J- (x +51)2 p

2()).[4x +15x%e" +14x" dr.

X

x+3

21)j
22) [(3x—2)cos2x dx .

23) j (3x—2)e™dx .

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

25) j (x> =3x)In xdx .

26) [ (5x+23)cos8x dx.
27) [(10x—4)sin5x dx.

28) j(5x2 ~16x" —2)Inx dx.
29) j x* In xdx .

30) j (2x +1)e"dx .

31) [(6x+2)sin6x dx .

20
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32) [(3cos x+5)sin xdx.
33) [(3x—1)sin3xdx
34) [(2x+5)3%dx.
35)] x*+2x) Inxdx .

Borunciauthb onpeaeJICHHbIC HHTErPaJibl

1/2

1. J.cosxsin"xdx. 16. Iarccthxdx.
- 0
1 /2
2 o :
) _[e—zdx- 17. _!(x+3)smxdx.
| X
3. " x dr 18. ijInxdx.
0 1—x2 1)
1 _ —x/3
A J-6 I )dx 19. _J;(x 2)e " dx .
0 0
= cos~/x 20. J.xln(l—x)dx.
5. dx . b
7*/9 \/; 2
N 21. [In(3x+2)dx.
6. I —dx. 1
T X +1 0
—2x
¢ ginln x 22. J(x+1)e dx .
7. J. dx. 2
T |
NA 23. J. 2x arctgxdx .
1
s [ o
1 xy/1-In”x 24.
1 3 4
9. J 82 dz 25. J\/16—x2dx.
0z +1
/2 N
10. Isinxcos3xdx. 26. ZJ' d _2dx
/6 N x4
1 j L4 [ ;
. x _
Om 27. J;x 9—x"dx
’\/E 6 2
12. x -9
! - 28._3[ ——d.
13 jlnzxdx 1 2
. "y . 29.! 4—x"dx
Va4 3 3
14, [ —S—dx 30. [———ax.
o COS (x) 0 9+x2
! g
I5. J 1+ Txdx 31. ]./3x3 7+ x7dx
0 0

41



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
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2
\/1+c§)s X dl

COS X

Brruucinuth KpUBOJMHEHNHBIN UHTETpa MO IJIMHE TyTH L I ,rnme L: y=sinx,

L
0<x<Z.
4

3
G X
BoruncnuTe KpUBOJMHENHBIN UHTETpAJI IO JUIMHE AYyTH L j—z dl,tne L: xy=1, 1<x<2.
L
3
N X
BbluncinuTh KpUBOJIMHENHBIA HHTETPAJI IO JIMHE AYTH L j\/l +x*dl,rneL: y= 3
L

1<x<2.

BrrunciauTs KpUBOJIMHEHHBIN HHTETPAI 110 JJIUHE TyTH L I yidl,tneL: y==, 0<x<2.

X

) 2

BbluncnuTh KpUBOIMHENHBIA UHTETPAJI 1O AJIMHE AYTH L I vdl,tne L: y= x’, 0<x<l1.
L

(9} v X =
BoruncnuTh KpUBOJMHEHHBIN HHTETpaJl IO JUIMHE AYyTH L I2 vdl,rtne L: 2, 0<¢<I1.
L
t

. X=t—sint¢
BpruncnuTe KpUBOJMHENHBIA UHTETPAJ 1O JJIMHE AYyTH L I\/;dl ,Tme L: ,
7 y=1-cost
0<t<L2r.
Brrauciuts KpUBOJIMHENHBIN UHTETpa MO JJIMHE IyTU L J.w/xz + yzdl ,rne L: r=2cos¢,
L
T Vs
——<gp<—.
2 2
BpraucnanTe KpUBOIMHENHBIN UHTETPAI 110 JUIMHE TyTH L J.«/ x> +y’dl,rne L: r=2sing,
L
0<¢g<r.
Brrauciuts KpUBOJIMHENHBIN UHTETpa MO JJIMHE IyTU L Ié‘/ x*+ yzdl ,rne L: r=1-cos ¢,
L
0<¢g<2r.
o aZZ 2 X
Haiitn mpoun3BoaHyo byHKIMU Z = Y Xe .
Ox0y
0’z

Haiiti npou3BoHyl0 — QYHKIMH Z = ———.
ox’ Y —2x
0’z

Haiitn npou3BoaHy0 ? byHKIMU Z = ln(x2 y+ xyz) .

2
0z 4y

Haiiti mpon3sBoaHyIo ? QyHKIMHM Z =€ —x—1.
X

0’z
X0y

Haittu mponsBoanyro byHKIUU Z = log3 (x6 + y2 ) + 5x2y4 +1.
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o 822 2 _xy
47. HaiiTi npou3BOIHYIO byHKIIMK Z =X"€ .
X0y
0’z V'
48. Haiitn iponsBoaHyo — (QyHKIUH Z = .
0 x+7y
. 622 3 4 .
49. HaiiTi IpOM3BOIHYIO 5 ¢byakIHKE z = X"y —SsIn (2x +3 y) :
xXoy
. 0’z _ 4.3, 4x-3y
50. Haiit mpou3BOIHYIO byHKIMKM Z =X )" +e .
X0y
. 0’z 6.2
51. Haiitu npou3BogHYIO 5 byHKIIMK Z =X )" —COS (3x -5 y).
xXoy

3 CEMECTP
PA3JIEJ 1 «PSIBI»

HcceaenoBatb ¢X0AUMOCTH psaia

&(2n-1)" (2 +1Y"
I ;(3%1] ' 1. Z[ j :

n
6. _1 n+l n+1 ‘ B 2
2 n®+2 16. Z[”—”j :
n

n=l1 2"
< 3"-n
7. > -
;2”.(3“2) 17. ;(—1) Y
8. S (1) g 35T (2041
nzz;( S ’ 212-5-8-...-(311—1)'

0 31’[ o 1
9. > ——0-. 19. > —

o +1 i nin®n
(1) 2 20,3 (—1y 2]
10. nzzl( 1) o ZT( ) 1
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HaiiTu 06s1acTh CXOAUMOCTH Psijia

i Sy

1 2
ot 2I’l+ — 3i’l+
- (x—3)" > -3)"
2. Y 12. Z”(Xz—)
n=l n n=1 n +1

0 2)’1 o " (x—l)n
4 lesn”- ' 14 ; 4n-3
w  2n-1 = (2x+1)"
sy . > Zl 3n-2
o n(n+3) )
=(n+
© n 16. N
o R )
l’l=1 o n
17, 3y 35
n(x+2) — n-5"
7 Z n+l
n=1 3 18 X (—1)” x"
0 n Z Tn—11
Z X n=l1
8. .,
n=1 4n(n2 +1) 19 i (x_l)
° 2n
0 (x+1)n n=l1 (21’1—1)

0 n
n (x-3
10. E 3 ( ) .
Paszpnen «Teopus moJisp»

. Beramcuts porop Bekroproro onst a(M)=(x—z)i —yj +(y+ Z)]g :

. HaifTi NpOM3BOHYI0 CKAaIsPHOro MoNs U =X COSY+ X y+5xz—5xz" B Touke
M ,(1;2;—1) no nanpasnennto or Toukn M, k touxke M,(2;2;1).

. Haiity rpajmenT ckasipHoro nomst U = 2x°y +xz° +5yz” + x B touke M, o(L=2:1) m
€ro MOJIyJIb.

. Borucnuts potop Bextoproro ot a(M)=(Q2x> —z)i —xyj + (> +2)k .

5. IIposeputsb SIBIIAETCS I BEKTOPHOE rnoJse

a(M)=(2x-3yz)i +(=2y—-3x2)] +(-2z—3xy)k  noTeHMANBHBEIM WK

coJieHOUJAIbHEIM. B CJIy4dac MMOTCHIUAJIBHOCTH ITOJIA 5(M) HaAWTH ero NoTeHIal.

24
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6. HaiiTu mnpou3BOAHYIO CKAISpPHOTO MONSA U = (x2 + 4x3)COS y+5xz B TOUKE

M ,(0;2;—1) no nampasnenuio ot touku M, k Touke M,(2;0;1).
7. Borucants potop Bextoproro monst @(M)=xy"i —y’z ] + 2y +2)k

8. Haiitu rpamuent ckamspHoro mnoms U=Xxyz° +4xz+xy—z +2 B TouKe
M (4;,—2;0) u ero Mmoyb.

9. Haiii rpament ckansproro momst U = 2x°y* +xz° +5z° + xyz B 1ouke M, (1;-2;1)
1 €10 MOJLYJIb.

10. Haiiti  rpajment ckamsipioro moms U =4xz+5x"y—yz° +6x+5 B Touke
M ,(—=1;—2;3) u ero mozys.

11. Berancauts potop Bektoproro ot a(M)=(2x"y —z)i —xy ] +(y+22)k .

12. HaiiTi NpoU3BOAHYIO CKAJSIPHOIO MO U =XCOSY + x’ y+5xz— 5xy22 B TOYKE
M ,(1;2;—1) no nanpasnenuto ot Touku M, x touxe M (2;2;1).

13. HaiiTh mpousBoiHyrO0 cKamspHoro mnonst u=xe’ +ye'—z' B Touke M, (3;0;2)m0

HaIpaBJICHUIO OT Touku M, k Touke M (4;1;3).

14. Haiitu rpaguent ckanspaoro moist u = Inyx” +y* +z° B Touke M, (0;1;2) 1 ero Moy Jis.

15. BEI4HCIHTL HOTOK BeKTOpHOTO monst d(M)=(2x—z)i +(y—x)j + zk depe3 BHEIIHIOO
MOBEPXHOCTh MHUPAMUBI, 00pa3yeMyr0 IJIOCKOCTBIO X+ y+z =2 U KOOPIAUHATHBIMHU
IJIOCKOCTSIMH 110 popmyie OcTporpaackoro.

16. BEMHCIHTD MOTOK BeKTOPHOTO 1oitst d(M) = (x+22)i +(y—3z)] +zk depe3 BHEIIHIO0
MOBEPXHOCTh MHPAMHUIBL, 00pa3yeMyIO ILIOCKOCThIO 3X+y+z =6 W KOOpJAWHATHBIMH
IJIOCKOCTSMH 110 opmyie OcTporpaackoro.

17. BEIYHCIHTS POTOP M AUBEPTEHIHIO BeKTOpHOTO o d(M) =3(x—2)i +(x* —y*)] +3zk

18. IIposeputh sBisieTcss U BekTopHoe none d(M)=(Bx—yz)i +(By—xz)j+Bz—xy)k
MOTCHIIMATFHBIM WJIM COJICHOUIAIBHBIM. B cllydae MOTEHITHAIBLHOCTH ITOJISI HAWTH €ro
MTOTCHITHAI.

19. Haiitu mipousBofHyIo ckajispHoro mois u=In(3—x*)+xy’z B Touke M, (1;3;2) 10
HaIpaBJIeHUIO OT Toukd M, k Touke M, (0;5;0).

20. BBMHCIHTS TOTOK BekTopHOro momst a(M)=xi +(x—y—z)j+(3y+z)k uepes
BHEIIHIOIO TOBEPXHOCTh MHPAMHUIBL, 00pa3yeMylo IUIOCKOCThIO X+2y+2z=2 u

KOOPJIUHATHBIMH TUIOCKOCTSIMHU 110 opmytie OcTporpaickoro.

Pa3znean! «/{uddepennuanbubie ypaBHeHHs NepBoro nopsinka» U «/Inpdepennuaabupie
YPABHEHHS BBICIIHX NOPSAIKOB»

2\ _
1. Ompenenuts Tl AU epeHnanbHOro ypaBHEHHS (1 X )y +xy—3=0

25



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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Onpenenuth TuM AU PEPEHIINATHHOTO YpaBHEHUS Y ,(x2 N 4)
dy 'y |[x ’
o
(x+y—1)dx+(x+ey)dy=0
Ay -y)=e

Onpenenuts THN TU(HEPEeHIINATHLHOTO YPaBHEHUS
Omnpenenuts T AU (HEpeHINATFHOTO YPaBHEHUS
Omnpenenuts T AU HEpeHINATFHOTO YPaBHEHUS

Onpenenuts THN T HEPEeHIINATHLHOTO YPaBHEHUS

Onpenenuts Tum AU QepeHnanbHOro ypaBHEeHUs

3y

Onpenenuts THI T HEPEeHIINATHLHOTO YPAaBHEHUS

Onpenenuts Tum AudQepeHnaibHOro ypaBHEeHUs
Onpenenuts Tum AuQQepeHnanbHOro ypaBHEeHUs

(x2 +2xy+l)dx+(x2 +y° —1)dy=0

Haiitu o6mee pemenue nuddepeHanibHOro ypaBHeHHU

Haiitu oGmee pemenue nuddepeHaabHOro ypaBHeHUs

Haiitu obmiee pemenue nuddepeHnnanbHOro ypaBHeHUs

Haiitu obmiee pemenue nuddepeHnnanbHOro ypaBHeHUs

Haiitu oGmee pemenue nuddepeHaabHOro ypaBHeHUs
Haiitu o6miee pemenue nuddepeHmaibsHOT0 YpaBHEHUS
Haiitu obmee pemenne nuddepeHImaib»HOT0 YpaBHEHHS
Haiitu o6mee pemenne nuddepeHInaib-HOTO YpaBHEHHS

Haiitu o61ee pemenue nuddepeHaibHOro ypaBHEHHS

Haiitu oOmiee pemenue nuddepeHInaibHOr0 ypaBHEHUS

Haiitu o6mee pemenne nuddepeHImanb»HOT0 YpaBHEHH

xy'—
!
y R—

=5

3y+x*y* =0
2\/ylnx=0

3

2

2x—1

2

' 2cos’ y

dx+(4y—3)xdy=0
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2
22. Haiitu o6miee pemenne nuddepeHImaibHOr0 YpaBHEHHS X X
1
y'= -
ctg(yj o
23. Haiitu o6miee pemenne nuddepeHImanb»HOr0 YpaBHEHHS X
Y
Y
X

24. Haiitu obmiee pemenne nuddepeHImaib»HOr0 YpaBHEHH

y'= =2 * +
(

2xy* +1)dx+(2xy 3)a’y 0

26. Haiitu obiee penienue auddepeHnnaabHOro ypaBHEHUS (12x Y- 4)dx + (3x +10y )dy 0

25. Haiitu obuiee peuienue auddepeHnnanbHoro ypaBHeHHUS

27. Haiitu obmiee pemenue auddepeHnansHoro ypaBHeHus (5 —4xy" )dx + (ey —4x7y )dy =0
28. Haiitu obuiee pemenne nuddepeHnnanbHOro ypaBHEHHS

(4)c3y2 + 2x)a’x + (2x4y — 2y)dy =0
. (ey—4x3)dx+(xey+3 z)d =0
29. Haiitu obmiee peuienne auddepeHnaibHOro ypaBHEHHS YRy
2 2 3V gy —
30. Haiitu oOuiee pemienue auddepeHunanbHOro ypaBHEHUs (6xy B 4)dx + (6x y+8y )a’y =0
31. O61iee peneHne o HOPOIHOTO yPaBHEHUS ¥ "+6y +9y=0 pyeer BUJI

32. O6luee peleHe 0XHOPOIHOro ypaBHeHus » 3" =4y =0 pyeer BU/T

33. O6miee penienre OHOPOIHOTO YPAaBHEHUS "=8y'+16y =0 yyeer pun
34. Obmiee penienHre OHOPOIHOTO YPABHEHUS "=10y"+25y =0 pyeer pun
35. Obmiee penienye OHOPOIHOTO YPABHEHUS "=3y"+2y=0 yyeer sun
36. O6miee penieHre OTHOPOIHOTO YPAaBHEHHUS » "+2V'+ =0 yyeer Bun

37. Obuee pemenue oxHoposHoro ypasuerns ¥ T4 3V =0 yyieer pun

"6y +13y =0

38. O6miee penienre OfHOPOIHOTO YPABHEHUS UMeEET BHU/]I

39. Obee pemenue oxHoposHoro ypasuenns ¥ 4 73V =0 yyieer pun

"2y +10y =0

40. O611ee penteHne 0HOPOIHOTO YPABHEHHS ~ UMeEET BU/]T

4 CEMECTP

1. YuacTHuKkH XKepeObeBKU TSAHYT >KeTOHBI U3 simuka. Homepa xeronoB ot 1 go 100. Haittu
BEPOATHOCTH TOTO, YUTO HOMEP MEPBOIr0 Hay/1ady U3BJIEYEHHOIO KETOHA HE COAECPKUT Ludpy 6.
2. bpocaloT 1Be LIECTUTpaHHBbIE UIpalbHblE KOCTU. HaliTu BEpOATHOCTH TOro, 4TO CymMma
BBIINIABIINX OYKOB — HEYETHOE YUCIIO.

3. B norepee paszbirpeiBatotcst 500 6uneroB. KpyrHble BRIUTPHIIIM Haal0T Ha OMJIETHI, HOMepa
KOTOPBIX COZEpKaT TpU OAWHAKOBBIX IM(ppsl. HekTo xynun ogun Owner. Haiftu BeposTHOCTH
TOTO, YTO OH BBIMTPAET KPYIHBIA BBIUTPBILI.

4. bpocaroTcs 1Be UrpanbHble KOCTH. KakoBa BEpOSITHOCTh TOTO, YTO CyMMa OYKOB paBHa § , a
pazHoCTh — 47
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5. U3 xononpl, conepsxamieit 36 kapt, Haynady U3BJIEKaloT oAHy. HaliTu BEpoATHOCTB TOTO, U4TO
Oynet u3BieueHa Gurypa aoooi MacTH (1moa GUrypoii mOHUMAOT 1aMy, BajeTa, KOPOJs).

6. bpocarorcs OJHOBPEMEHHO [BE WUIpalbHble KOCTH. HaliTu BepoATHOCTH TOro, YTO
IIPOU3BEJICHUE BBINIABIINX OYKOB PAaBHO &.

7. B ssmuke 10 kpacHbIX U 6 cMHMX NyroBull. BeilHuMaeTcs Haynady ojHa nyroBuia. Kakosa
BEPOATHOCTH TOTO, UTO ITyTOBUIIA OyAET KpacHasi?

8. HaiiTu BeposSTHOCTH TOTO, YTO MOAOPOILIEHHAs KOCTh yMaJeT, I0Ka3aB Ha BEpXHEW rpaHu
YETHOE WJIM KPATHOE TPEM YHCIIO OUKOB.

9. BeposiTHOCTB MoOMnagaHus CTPEIKOM B MullieHb, paBHa 0,9. KakoBa BEpOsSTHOCTH TOTO, UTO OH
HOMAJIET TOJIBKO IPHU IEPBOM BBICTPEJIE U3 TPEX.

10. B ypHe HaxoxmsTcs 6 mapoB, U3 KOTOpbIX 3 Oenbix. Haynady BBIHYTHI OJTUH 3a APYTUM JBa
nrapa. BeauciuTe BEpoATHOCTH TOTO, UTO 00a I1apa OKaxKyTcs OeIbIMU.

11. BeposTHOCTH IpaBMIILHOTO OhOpMIIEHUS cueTa Ha mpeanpustuu coctapiseT 0,95. Bo Bpems
ayJIMTOPCKOM MPOBEPKU OBbLITU B3ATHI [Ba cueTta. KakoBa BEpOSATHOCTH TOTO, YTO TOJIBKO OJMH M3
HUX 0(OpPMJICH MPaBUIBHO?

12. Tpennpustue oOecriednBaeT PErysipHbIA BBITYCK MPOAYKIUH MPH 0€30TKa3HOW MOCTaBKe
KOMIUIEKTYIOIUX OT ABYX CMEXHHUKOB. BEposATHOCTh 0TKa3a B MOCTaBKE MPOIYKIUU OT IIEPBOTO
u3 cMexHHUKOB paBHa 0,05; ot Broporo — 0,08. HaiiTi BeposiTHOCTB cO0s1 B paboTe MPEAIPUSTHSL.
13. B oxnoii ypHe HaxonsaTcs 4 OenbIX U § YepHBIX MApoB, APYyroi — 3 Oenbix U 9 uepHbix. U3
KaKIO0W YpHBI BBIHYJIM 1O OAHOMY Iapy. HailTu BeposTHOCTH TOro, uTto 00a mapa OKaKyTCs
OeNbIMH.

14. B ypue Haxogstcs 15 Genbix u 6 yepHbIX mapoB. V3 Hee BRBIHUMAIOT HayTra/l OJUH I1ap, CHOBA
BO3BpAIllAlOT €0 B YPHY U IIapbl NEPEMEIINBAIOT. 3aT€EM BBIHMMAKOT BTOpoM map. Haiinure
BEPOSITHOCTb, YTO 00a BBIHYTHIX 11apa Oellble.

15. Pa3pblB 27I€KTpUYECKOM LENU MOXKET NPOU30WTH TOJBKO BCIEACTBHE BBIXOJA U3 CTPOS
aneMeHTa K; WM OJTHOBPEMEHHOTO BbIX0/1a IBYX 2J1IeMeHTOB K> 1 K3, KOTOPBIE BBIXOJIAT U3 CTPOS
¢ BepositHocTsimu 0,3; 0,2; 0,2. HaliTu BeposITHOCTD pa3phiBa IEMH.

16. Ha otnenbHbIX KapTOUKaX HAMCAHbI OYKBBI «1», «JD», «O», «C», «u». [locie nepeMerinBaHus
OepyT o OJJTHOM KapTOUKe U KJIayT [MOCIeI0BaTEIbHO PsiIoM. BrruncianTe BepoSTHOCTh TOTO, YTO
MOJIYYUTCS CIIOBO «UHCIIOM.

17. U3 18 cTpenkoB 5 nonanaroT B MULIEHB ¢ BeposiTHOCTHIO 0,8; 7 — ¢ BeposiTHOCTRIO 0,7; 4 — ¢
BeposAsTHOCTHIO 0,6; 2 — ¢ BeposiTHOCTHIO 0,5. Haynady BEIOpaHHBIHM CTpeok IPOM3BOIUT BEICTPE.
KakoBa BepOsSTHOCTb, YTO OH MONAAET B MUILICHB?

18. B nepBom simmke 20 peraneit u3 HUX 16 craHgapTHBIX, BO BTopoM — 30 neranel u3 Hux 24
CTaHJapTHbIE, B TpeTbeM 10 u3 HuX 6 cranmaptHbeie. HaliTh BEpOATHOCTH TOrO, YTO HayAady
W3BJIEYEHHAsI IETallb U3 Hay/lady B3STOrO sALIMKa OyJeT cTaHAapTHas.

19. B tupe S pyxeil. BeposiTHoCTH nonagaHust 3 KOTOPBIX COOTBETCTBEHHO paBHbI: 0,5; 0,6; 0,7;
0,8; 0,9. HaiiTu BEpOSITHOCTD MOTNAJJaHUA B LIEJIb IPU OJTHOM BBICTpEJIE, €CIIU CTpesiomuii oeper
OJIHO M3 py>KeH Hayady.

20. Tpu omeparopa paanOJIOKALIMOHHON YCTaHOBKH INPOM3BOJAAT COOTBETCTBEHHO 25%, 35%,
40% Bcex m3MepeHHil, nomyckas npu 3toM 5%, 4% u 2% ommbok. CiydyaiiHO MPOU3BEICHHOE
U3MepeHne oKa3anoch omuOouHbIM. KakoBa BEpOSITHOCTH TOTO, YTO M3MEPEHHE MPOM3BOIMI
MepBbIN orneparop?

28



IIpunoxenne Ne 1. 3aganus 11 nposepku yposHs o0yyennoctu YMETD | 29

21. B kaxa0oM M3 BOCBMH HE3aBHCHMBIX HCIBITAHUA COOBITHE A MPOWCXOAUT C MOCTOSHHON
BepositHOCThIO 0,38. Hailinure HauBeposTHEMIIee YUCIO HACTYIUICHUH COOBITUS A B KaxIaoM
UCIIBITAaHUU.

22. BeposTHOCTh mOmajaHus B 1edb MNpU OJHOM BeIcTpesie cocrtaBisier 0,8. Halinure
BEPOATHOCTH TPEX IMOMAaIaHUM MPU YEThIPEX BBICTpETax.

23. Ecnu 30% cTyneHTOB UMEIOT ciaboe 3peHue, TO KakoBa BEPOATHOCTH TOro, 4To 5 u3 10
CTYJIEHTOB UMEIOT ciaboe 3peHue?

24. BeposATHOCTb TOr0, yTO BbI Beiurpaere B maxmarsl, paBHa 0,33. KakoBa BEpOsATHOCTb, YTO
Bsl BeMrpaere 4 naptuu us 6.

25. KaxoBa BepOSITHOCTb BBIUTPATh Y pABHOCHIJIBHOTO IIPOTUBHUKA B OMJIBSP/ HE MeHee 4 mapTuid
u3 5?7

26. BepoATHOCTb TOTO, YTO CTPEJIOK MPH OJHOM BBHICTpENe Momnajier B 1enb, paBHa 0,7. Haiitu
HAUBEPOSATHEHIIIEE YICIIO MONAJaHUN, €CIIU CTPEJIOK 7 pa3 CTPEIeT B MUIICHbD.

27. Momnery noadpacsiBatotT 10 pa3. KakoBa BepOSITHOCTb TOTO, UTO MIPH STOM «TepO» BBIMAJET 3
paza?

28. BcxoxecTh ceMsH onieHUBaeTCsi BeposATHOCTHIO (0,8. KakoBa BEpOSTHOCTH TOTO, YTO U3 MSATH
MIOCESHHBIX CEMSH B30MAET TpU?

29. Ha cknane xpanutcsa 500 akkymymnsitopoB. M3BecTHO, uTO mociie rojga xpanenus 20 mTyk
BBIXOAAT U3 cTpos. TpeOyercs HAMTH BEPOATHOCTb TOTO, YTO HayJady B3SITHIM MOCIE roja
XpaHEHUsI aKKYMYJISITOP OKaXeTCs TOJTHBIM.

30. 3aBox otmpasui Ha 6a3y 5 000 uznenuii. BeposTHOCT TOTO, YTO U3/I€TTHE TOBPEIUTCS B Iy TH
pasHa 0, 0002. Haiitu BepoATHOCTb TOTO, UTO Ha 6a3y MPUOYAYT POBHO 3 HETOIHBIX U3IEIHS.
31. KoHTponbHyt0 paboTy IO TEOPUU BEPOATHOCTEH YCHEIIHO BBIMOJIHSIOT B cpenHeM 70%
ctyaeHToB. KakoBa BeposiTHOCTh TOro, uto u3 200 cTyAeHTOB paboTy yCHelHo BhIMOJHAT 150
CTYJICHTOB.

32. KoHTposbHYI0 paboTy MO TEOPHH BEPOSTHOCTEH YCHEIIHO BBHIMOJIHAIOT B cpeanem 70%
ctyneHToB. KakoBa BepossTHOCTh TOro, 4to U3 200 cTyaeHTOB pabOTy YCHEIIHO BBHIMIOJHAT HE
menee 100 cTy1eHTOB.

33. Ha myTtu qBUKEeHHs] aBTOMOOWIISI MATH CBETO(OPOB, Kbl M3 KOTOPHIX JIHOO pa3pelaerT,
au0o 3ampemiaer mnpoess ¢ BepossTHOCThIO 0,5. CocTaBUTh, 3aKOH paclpeieeHus CiydailHoU
BEJIMYMHBI X — yuciia cBeTOPOPOB, MPOUIEHHBIX aBTOMOOUIIEM 0€3 OCTAHOBKH.

34. JluckperHasi cityyaiiHas BEIMYMHA MOXKET IPUHMMATh TOJIBKO JIBA 3HAYEHHS X, U X, , IPHYEM
X,>Xx, . U3Bectusl Beposithocts p, = P(x=x,=0,3), M(X)=3,7 u D(X)=0,21. Haiirn
3aKOH paclpeeICHUs 3TOW BETUYUHBI.

35. CnyuaiiHas BenuunHa X 3ajjaHa 3aKOHOM PacIIpeeIeHUs
X2 3] ? |11

P01 ?(03]0,2

U3BecTHO, 4TO MaTeMaTHdeckoe oxkupanue X pasHo 5,7. Haiitm a) Haiiru P(X =3), 6)

3Ha4YeHHe X, KOTOpOe OHA IPUHUMAET ¢ BEpOSTHOCTHIO 0,3.

36. Haiitn MareMaTH4eCcKOe OKHJIaHUE U JUCIICPCUIO CTy4aitHoW BemuuuHbl Z =6X +3Y, ecim
ussecTHel: M (X)=3, M(Y)=5, D(X)=4, D(Y)="7.
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37. HaiiTn MaTeMaTH4YECKOE OXKMJAHWUE U UCIIEPCUIO CiIydaiHO# BenmmuuHbl Z = X +6Y, ecnu
usBectHol: M (X)=4, M(Y)=2, D(X)=3, D(Y)=2.

38. Haiitu MaTeMaTUuecKOe OXHUIAHHUE M JMCIEPCUIO ciaydaiinoi Bemwumnbl Z =3X + 2V,
ecm m3BecTHel: M(X)=2, M(Y)=3, D(X)=4, DY) =17.

39. B wurore derplpex H3MEPEHUN HEKOTOPOW BEIWYMHBI OAHUM mpubopoMm (6e3
CHCTEMaTHYECKUX OIMOOK) MOJIyueHbl cieayromue pesynbratsl 8,9,11,12. Haiitu BIOOpOUHYIO
CPEIHIOI PE3YJIBTATOB M TUCIIEPCUIO OMIMOOK Tprudopa.

40. Haiitu: a) 3sHauenue p,, 0) M (X ) u D(X ) Ecnu puckperHas ciydaiiHas BennuuHa X

3aZlaHa 3aKOHOM pacCipCaCICHUA

X, (-2 -1 |3

pi 075 0:1 p3

41. Haittu: a) 3Hauenue p,, 6) M (X ) u D(X ) Ecnu puckperHas ciydaiiHas BenuuumHa X

3a/laHa 3aKOHOM pacCIpCaACIICHUA

pi 052 p2 0’2

42. CnyualiHas BeJIMYMHA 33/1aHa 3aKOHOM pacIpe/leeHUs

0, x<l1
F(x)={a(x*—x), 1<x<2
I, x>2

Haiitn mapamerp a.

43. CnyuaiiHas BeJIMYMHA 33/1aHa 3aKOHOM pacIpe/ieleHUs

0, x<I,

A £7,x21.
X

Haiitu napamerp C. Beruncnuts M (X).

44, CﬂyqaﬁHaﬂ BCJIMYMHA 3alaHa 3aKOHOM PaCHpCACICHUA

Haiitu napamerp a. Beruncauts M (X).

45. CnyualiHas BEIMUYMHA 33/1aHA 3aKOHOM paclpeleIeHUs
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0, x<0,
f(x)=1aBx-x*), 0<x<3,
0, x>3.

Haiitu mapametp a. BerauciauTs BeposiTHOCTb coObiThsa 1< X < 2.
46. CnyualiHas BeJIMUYMHA 33/1aHA 3aKOHOM pacIpe/leeHUs
0, x<l1
x—1
F(x)=1—, 1<x<3
2
I, x>3

Beraucnute M(X) u D(X). Haiitu BeposiTHOCTB coObITHS 1< X <2 |

47. CnyqaﬁHa;I BCJIMYMHA 3aaHa 3aKOHOM PAaCIIPCACICHUA

0, x<-3,
1
f(x)={——, -3<x<3,
aN9—x*
0, x=>3.

Haiitu BeposTHOCTE coObITHs X >1.

48. Coobmenue comepkut 1000 cumBoOB. BeposSTHOCTh MCKaXEHHSI OJHOTO CMMBOJIA paBHA
0,004. Haiitu cpeaHee 4uciio HCKaXKEHHBIX CUMBOJIOB.

49. ABTOOYCBHI HEKOTOPOI'O MAapIIpyTa UAYT CTPOrO MO pacnucanuo. IHTepBan 1BUKEHUS pOBHO
5 muHyT. HaliTi BEpOSITHOCTH TOTO, UTO MACCaXXUp, MOJOMIEIIINM K OCTAaHOBKE, OyJeT 0KUIaTh
odepeHoN aBTOOyC MeHee 3 MUHYT

50. 20 % wuzpenuii, BBITYCKAEMBIX JAHHBIM NPEANPUATHEM, HYXKIAIOTCA B JIONOJHUTEIBHOM
perynupoBke. Haynauy oroOpano 150 wusmenuii. Haiitu cpeaHee 3HaueHHe M JHUCIIEPCUIO
CilydaifHON BeIMYMHBI X — 4nCiIa U3/eNuil B BHIOOPKE, HYKIAIOIIMXCS B PETYJTUPOBKE.

51. Poct B3poCHbIX MyX4YHMH SBISETCA CIy4YallHOM BEJIWYMHOM, pACIPENEICHHONW 110
nopmanbHoMmy 3akony ¢ M (X) =175cm. u 0(X) =6 cm. Haiitu BEpoSTHOCTB TOTO, 4TO POCT

HayJlauy BbIOpaHHOT0 My>k4iHbI OyeT oT 170 1o 180 cm.

52. Ilpu Bece HekoToporo uzaenus B 10 Kr HaiiieHO, 4TO OTKJIOHEHHUE MO0 A0COMIOTHON BETMUMHE
npeBocxozsuiee S0 r. BcTpeuaercs B cpenneM 34 pasza u3 ThicsuM uzaenui. Cuuraercs, 4To Bec
W3JIENMI pactpe/iesien HopMaibHo, Haiith ero o (X).

53. Cpennee 3HaY€HUE CKOPOCTH BETPA Y MOBEPXHOCTH 3€MJIM B HEKOTOPOU MECTHOCTH paBHO 16
kM/4ac. OLEHUTh BEPOSTHOCTh TOTO, YTO MPHU OJHOKPATHOM HAONIOJCHUU CKOPOCTHh BETpa HE
npeBbicuT 80 Km/4ac.

54. W3BecTHO, 4TO B cpeaHeM 5% CTYIEHTOB HOCAT OYKU. OUEHUTHh BEPOSTHOCTH TOTO YTO U3
200 cTyZIeHTOB, CUISIINX B ayJUTOPUU OKaKeTcsl He MeHee 19% HocAmux ouKH.

55. Dnektpoctaniusa obciayxkuBaeT ceTh ¢ 18 000 yamm, BEpOSITHOCTh BKIIOYCHHS KAXIOW U3
KOTOpPBIX B 3UMHMI Beuep paBHa 0,9. KakoBa BEpOSITHOCTH TOTO, YTO YUCJIO JIAMII, BKJIIOUEHHBIX B
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CETh OTJIMYAETCS OT CBOETO MATEMAaTUYECKOTO OXHUIAAHUS M0 abCONIIOTHON BelMWYuHE HE Oolee,
yem Ha 2007

56. 3a naTh MecsneB paboThl Maiioe npeAnpusTie «BopoOblmex» Mmorydano eXeMecsYHyIo
npuosLIb (B y.€.): 2,4, 7,4, 5. Haiinute BRIOOPOYHYIO CPEIHIOK0, MOY U MEAHAHY.

57. 3a mAte MecsueB paboTel Manoe mnpeanpustue «MHTerpam» mnoiayyano exeMecSuyHYyro
npuObLIb (B y.€.): 2, 4, 7, 4, 5. Haligute BHIOOPOYHYIO CPEAHIO W UCIPABJICHHYIO TUCIIEPCHIO,
MOJly Y MEJUaHy.

58. depmepckoe XO034MCTBO 3acesulo MIICHUIY Ha 9 MOJsX, U ¢ KaXJOro rekrapa 1-ro momus
NOJIy4nsIo 1o 21 HeHTHepy MIIEHUIbl. 3Hasl, YTO YPOXKaHOCTh Ha IPYTuX MOJSX cocTaBuia 24;
18;28; 18;24,4; 21; 21; 19, onpenenure cpenHee apupMeTuieckoe, MEIHUaHy U MOy 3TUX YHCEI.
59. Cnenyroumue JaHHbIE TOKA3bIBAIOT TOJIOBOM IPpUPOCT Ha 15 pasnuunbix akumii: 12.2, 13, 14.8,
11, 16.7, 9, 8.3, -1.2, 3.9, 15.5, 16.2, 18, 11.6, 10, 9.5. Haiinure BbIOOPOUHYIO CPEAHIOIO U
MeMaHy.

60. Haiitu BEIOOPOYHYIO CPEHION0, TUCIIEPCUIO0, MOy M MEIUaHy CIy4YailHON BeIMYUHBI X Ha
OCHOBaHUU JAHHOTO pacIipeie]IeHHs BBIOOPKHU:
xi|1]5/6]8

ni|614(7]|3

61. I/I3yqanaCL Ka4ueCTBO IMPOAYKIIHH. by MMOJIYYCHBI JaHHBIC.

Orenka Kka4ecTBO nMpoAykiuu, 6amn | 1-2 | 3-4 | 5-6 | 7-8 | 9-10

Uucno cinyyaes 3 8 36 | 89 |45

OnpenenuTts cpeHU Oayul KayecTBa MPOLYKIMH. BEIUUCIUTE MOy M MEIUAHY.
62. B Tabnuiy npuBeieHbl JaHHBIE.
Xi | 2-4 | 4-6 | 6-8 | 8-10 | 10-12

ni |15 |25 |30 |20 10

OnpenenuTh UCIIPABICHHYIO BEIOOPOUYHYIO JHUCTIEPCHIO.
63. HaiiTu BRIOOpOUHYIO CPEAHION, BHIOOPOYHYIO AUCIIEPCHIO, MOAY U MEIUaHy IO 3aJaHHOMY
pacrpeieieHuI0 BEIOOPKHU

BapuanTta | 65 | 70 | 75 | 80| 85 [ 90 | 95

gactota |3 |5 151251207 |5

64. I[lo naHHBIM BBIOOPKM oOO0BEMa pn=16 U3 TEHEPAIbHON COBOKYIHOCTH HaWJEHO
«HCTIPABJICHHOE)» CpeIHEee KBaJApaTHUYECKOE OTKJIOHEHHE s=1 HOPMajJbHO pacCIpele’eHHOIro
KOJIMYECTBEHHOr0 Npu3Haka. HallTu HOBEpUTENbHBIM MHTEpPBaj, MOKPHIBAIOUINI TI'€HEpaJbHOE
Cpe/Hee KBapaTHueCKoe OTKIOHEHUE ¢ HaAexKHOCThIO 0,95.

65. HaiiTu poBepuTENbHBII HMHTEpBAN /JIs OLEHKA C HaaekHOCThio 0,99  Hems3BecTHOro
MaTeMaTHUYeCKOr0 OXHJAaHUA @ HOPMAIbHO pACHpPENEIEHHOTO Mpu3Haka X TreHepaibHOU
coBokynHoctH, ecmn: 0 =4, X, =10,2, n=16.

66. Ilo BeIOOpKE M3 25 ymakoBOK ToBapa cpenHuii Bec coctaBui 101 r ¢ ucnpaBieHHBIM CpETHUM
KBaJIpaTHUeCKUM OTKJIOHeHHeM 3 T. [locTpouTh NoBepUTENbHBIA WHTEpPBAl AJSl CPETHETO C
BEPOSITHOCTBIO 95%.
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67. VmeroTcst BBIOOpOYHBIE TaHHBIE O CTaXke paboThI (X, JIeT) U BBIpabOTKE 01HOrO pabodero 3a
cmeny (Y, wr):

X1 (3 |4 |5 |6 |7

Y|14|15|18 1202225

ITocTpouTh ypaBHEHUE JTUHEUHOW PETPECCUH.

68. B MarasmHe TOCTENbHBIX MPUHAUICKHOCTEH OBUIM TPOBEACHBI B TECUCHUE IISATH JTHEH
MOJICYETHI YHCJIA MOKYIOK MPOCThIHEW X U moaylIeK V:
X|110]120]25]28 |30

Vi5 (8 |7 |12|14

Haiitu BeIOOpOUYHOE ypaBHEHUE TUHEWHOM perpeccun ¥ Ha X.
69. Paccuutath K03()HUIUEHT KOPPESALMU MEKIY KOTMUECTBOM MPOIYIIEHHBIX CTYIEHTOM I1ap
X u ero ycneBaeMocThlo Y, oneHuBaemMoi o 100 6anbHOi 1iKasie, nob3ysAch JaHHBIMU TaOIUIIbL.

X6 (2 [15(9 |12]|5 |8

Y |82 |8 |43 |74 |58|90 |78

70. Vmerotcst BLIOOPOYHBIE JaHHbIE 06 00IIEM Bece HEKOTOpOro pacrenus (X , I.) U Bece ero

cemsu (Y, r.). JlanHble MIPUBENEHBI B TaOIUIIE:
X 40 50 60 70 80 90 100

Y 20 25 28 30 35 40 45

[Ipenmonarasi, 4To 3aBUCUMOCTb JINHEHHAs!, paCCUUTATh BHIOOPOUYHBIN KO3(DPUIIMEHT KOppensiun
U CclIeJaTh BBIBOJ O CTETIEHU U HANpPaBJICHUH TECHOTHI CBSI3U.

33



IIpunoxenne Ne 2. 3aganus 11 nposepku ypoBHsi o0yyennoctu BJIAJIETDH | 34

IMPUJIOKEHUE Ne2

3AJAHUA JJ1 TPOBEPKU YPOBHSA OBYYEHHOCTMU BJAJAETH

1 CEMECTP

YCTaHOBUTH COBMECTHOCTH M HAMTH 0011Iee pelieHre CUCTEM JIUHEeHHbIX

YPaBHeHU

3x,+2x, —x; +x, =1,
1. 2x, +x, +2x, —3x, =2,
5x, +3x, +x;, —2x, =3.
2x,+x, +x;+x, =1,

3.9%, =X, +2x, =2,

2x, +2x, +3x, =3.

3x, +4x, +x;+2x, =3,
5.9 6x,+8x,+2x,+5x,=7,
9x, +12x, +3x, +10x, =13.
—6x, +9x, +3x;, +2x, =4,
7.9-2x,+3x, +5x; +4x, =2,
—4x, + 6x, +4x, +3x, =3.
X +x,—x;—x, =1,

9. 94X, +x,—2x;+3x, =2,

X +x,—x;,—9x, =-1.

5x, +3x, +5x; +12x, =10,
2. 2x, +2x, +3x, +5x, =4,
X +7x,+9x, +4x, =2.
9x, —3x, +5x; +6x, =4,
4.9 6x,—2x,+3;,+4x, =5,
3x, —x, +3x; +14x, =-8.
—9x, +6x, +7x; +10x, =3,

6. ¢ —bx, +4x, +2x, +3x, =2,
=3x, +2x, —11x, —=15x, =1.
3x,—x, +2x, +5x, =—1,

8. 43x, —3x, +6x; +15x, =3,
3x, —x, +3x, +14x, =-8.
2x, —x, +x;—x, =3,

10. 12x, —x, +x, =2,

3x,—x;—x,=-1.

11. Boruncnute paboTy CHIIBI F=2i— 3;’ +2k IIPY NIPSIMOJIMHENHOM IIEpEMEIIEHU N

MarepuanbHoi Touku u3 nonoxenuss A(—2;1—3) B monoxenne B(3;-2;1).

12. Haiitut JumiHy BekTopa @ = 2X — 3;, eciu ‘)_C‘ =2 ‘)_/‘ =1 Z()_C,)_/) =60°.

13. HaiiTu muomniaas TpeyroJbHKUKA, IOCTPOEHHOTO Ha BeKTopax d =i —2j + 5k u

b=5j-Tk.

14. Jlanwr Bepmmnsr tpeyronsanka A(2;0), B(—4;3), C(1;5) . Haiitu BHyTpennmii yrom

TpEyroJibHUKa pH Bepuine A .

15. CocTtaBuTh ypaBHEHHE NPSIMOM, IPOXOASILEH YEPE3 TOUKY A(—l;4) napauiebHo

npsmoit 2x+3y—7=0.
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16. CoctaBUTh ypaBHEHHE NPSIMOM, IPOXOSAIIEH YEPE3 TOUKY IEPECECUEHUS MTPSIMBIX
x+2y+4=0u3x—y—9=0 nepnenauxynspuo npsmoit x+y—7=0.

17. CtanbHOM TpOC MOABEIIEH 32 JABa KOHIIA; TOUKHU KPEIUJICHUsI PacOI0KEHbI Ha
OJIMHAKOBOH BBICOTE; pacCTOSHUE MEXTy HUMHU paBHO 20 M. Bennuuna ero nporuba Ha
pacCTOSAHUU 2 M OT TOYKH KPEIUICHHS, CYMTAs 110 TOpU30HTaIM, paBHa 14,4 cm. Onpeaenuts

BEJIMYMHY MPOrHda 3TOro Tpoca B CEPEIMHE MEXY TOUKAMH KPEIUICHUS, TPUOIMKEHHO
CUHTas], YTO TPOC UMEET (POpMy JTyru mapaldoJIbL.

3 . 2
18. YcraHOBUTD, KaKasl TMHUS ONPENENAETCS YPABHEHUEM ) = Z 16 —x° .

19. Kakyro JMHHIO ONPEAEIsSeT ypaBHEHHE 4x* +9 y2 —8x—36y+4=0 unocrpouts

JTAHHYIO KPUBYIO.

2
20. Kakyro JIMHHIO ONpeensieT ypapHenue ) =—1 + E\/ x* —4x+5 unocrpouts

JTAHHYI0 KPUBYIO.

21. Kakyo JMHHIO OpesiesiieT ypaBHEHUEe X = —\/ y2 — 4y 1 NOCTPOUTH JAHHYIO KPHUBYIO.

2
22. YCTaHOBUTS, KaKast JIMHUS ONPEJIEISIETCS YpaBHEHHEM ) = —/ + g V16 +6x—x*.

23. VCTaHOBHTS, Kakast TMHHS Onpe/ensieres ypapaeruem 4x° — 3 y2 —24x+6y—-3=0

U TTOCTPOUTE €€C.

24. Onpezenuts THI kpuBoit Sx° + 4y +20x —16y —44 =0 u nocrpourts ee.
25. Onpenenuts T kpusoit Sx° + 4y +20x —16y —44 =0 u noctpouts eé.

26. YCTaHOBUTS, KaKas JIMHUS onpenensercs ypasuenneMm ) =1 —+/4x + 8 . [loctpouts ee.

3
27. Y CTaHOBHTS, KaKast JIMHHUS OTIPEIENAETCS yPaBHEHHeM ) = 7 — 5 Vx?—6x+13.

[TocTpouTs ee.

28. yCTaHOBI/ITL, Kakas JIMHUSA OINPEACIIACTCA YPABHCHUCM

9x” +4y* +54x —8y +49 = 0. Mocrpours ee.

29. VCTaHOBHTB, Kakast JIMHUS ONPE/IENSETCs ypaBHEHHeM X° — 2X + y2 +4y+9=0.

[TocTpouts ee.

35



IIpunoxenne Ne 2. 3aganus 11 nposepku ypoBHsi o0yyennoctu BJIAJIETDH | 36

30. YCTaHOBUTD, KaKasl IMHIS ONPEACISICTCS ypaBHeHHEM X =9 — 24 y2 +4y+8.

ITocTpouts ee.

3 [
31. YCTaHOBUTH, KaKas JMHHS ONPENENACTCS YPAaBHEHHEM X = — Z y +4y—-12.

[Toctpouts ee.

B 3ananusx 32— 37 onpeaenuTs TUIIBI IOBEPXHOCTEN U TOCTPOUTD UX.

32. x> +4x+y* +322—62-2=0;

33. y? =—4(z+1);

34.
9 4

LG VY

5

35. 3x* —12x+6)* +12y +52° —20z+8=0;

2 2
RS CAL
4 9
2 2
37. —M+y—:1.
4 9

Bobruncaurs npeaesibi:

. sin“x

3 lim e
x—0 g X
. sin2x

4 Iim—=
=0 € 1
e -1

6 1i tgl2x
M (1+ 6x)

SEEAEN
x—0 e x_l

10.

11.

12.

13.

14.

) ln(1+x2)
hmT
x>0 81n (le)

. ln(1+x )

x>0 arcsin (6x)

th
x>0 gretg’ (Sx)

: 2
sin” 3x

lim —;

x—0 ezx -1

. 1n(1+14x)
1}?01 arcsin 7x

sin2x

lim

4x
x>0 € — 1
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15.

16.

17.

18.
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2
. tg”5x
lim gz
x—0 e3x _1

m >
x—0 eé-’f _ 1

_ In(1+3x7)
lim———+
=0 gretgTx

arcsin (4x)
im———=
0 In(1+3x)

arctg’ (3x)
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2 CEMECTP

HaiiTu npousBoaubie GyHKUMH

L Y= (cos x)sex
L v=(x )
,, v=le”

4 V= scaretex

5 y=(sinx)”
g =X

S y= sinx)“l
g V= x - 1)
9o V= Jaesinr
0,7 =Ln)

(v !
HaiiTu npousBoanyo ) QyHKIUH

x=t+sint
1)

y=2-cost
X =Co0St
) {
=sinf—1
3) x=4+5
y=3t"+11
X =cost+tsint
4)
y=sint—tcost
=In(5+¢
5){ (5+1)
y =arctgt
6)
t —t
t+1
) {
Y=
x=2+1
5 { 2
=3t"-5¢
x=t"+3t
9)
y==t-27t
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10) {x—ln(z‘2 +1)
y:t3+1

HajiTn npou3BoaHyI0 )’ OT HeABHOM pyHKUIMH

l. e'+e’-2%-1=0
2. X’+lny—x’e"=0
3. X+yx+e’ =0
4. Xy+x°y +xy° =0
5. 2xX°+)y"—4x+10y+5=0
6. e—e'=y—x
7. 5% +3xy—2y"+3=0
8. 2x°+3 " +xIny=0
9. x’y’+x-siny=0
10. 3y” +sin y—x2" =0
HaiiTu MHTepBaj bl MOHOTOHHOCTH, BBINMYKJIOCTH, BOTHYTOCTH, JKCTPEMYM H TOYKH
nepernta pyHKuMu:

1) y=x"-9x*+15x-3
2) y=2x"—8x+2

3) y=4x +4x’ +x-16
4) y:x?3—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

HaiiTu HeonpeaeaeHHbIH HHTErPaJl

1. J-x2 R243x dx
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2. J. o dx

3. I exe:3 dx

4. '[ :;;xx dx
arcsmx

5. T -

6. j e’ +3dx

7. I(smx+ 5) cos xdx

8. J.\6/x4 —11-x’dx

9. Jexé-xsdx
ctg x
0. J.sm by

11. J.(ex +5)4 e'dx

12. J.x“ 243X dx
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7). J‘L

1++4x+5
dx
23, | ——
J.1+\/x—1

BBIYUCINMTH IJI0MAL (PUTYphI, OTPAHMYECHHOM TUHUAME ) =3x, x° =3y .

BHIYHCINTD II0MAAb (BUTYPhI, OTPAHUYEHHON THHUSAMU y = X" —4, y=x+8.

Boruncnuth miiomaas GUrypbl, OrpaHU4eHHON JIMHUSAMU xy =2, x+2y—5=0.
BhIUKCIIUTD MIOMAAb (GUIYphl, OTPAHHYEHHOM THHUAMU Y =X~ , 4y =x", x =42,

BhIUKMCIIUTE MIOMAAb (GUIYphl, OTPAHHYEHHOM THHUAMI Y = X, y =4—x".

xX= (t —sin t)
BEIYHCINTS II0MAAL (GUTYPEI, OTPAHNYEHHON HEPBEIMU APKAMHU ITUKIIONT ,
y =(1—cost)
x =3(t—sint)
y=3(1—cost)

x=7cost |x=2cost
Boruncnuth miomaas GUrypbl, OrpaHU4eHHON THHUSMU , .
y=35sint |y=3sint

BEIUKCIUTS MIOMAAb GUIYphl, OTPAHHYEHHON JTHHUAME 7~ = 4C0S 26, 1 = 2 (r >2 )

Bbraucnute miuomane GUrypel, OrpaHUueHHON JIMHUAMH 7 = 2c0s @, 7 = 3OS ¢.
Boraucnute miuomane GUrypsl, orpaHUueHHON JIMHUAMU # = 3sin @, = 5sin ¢.
Beraucnuts miiomans GUrypel, OrpaHU4eHHON JIMHUSIMH 7 = 3(1 +cos ¢) ,r=3,5(r=3,5).
Beraucauts 00beMbl TE, 00pa30BaHHBIX BpalleHHEM (UTYp, OTpaHUYCHHBIX TpaduKaMu
dyrkumit y = x>,y =2. Ocp Bpamerns Oy .

Beruuciants 00beMbl TeI, 00pa30BaHHBIX BpallleHHEM (UTYpP, OTPaHUYCHHBIX TpaduKaMu
dyukuuit y =x°,y = x.Ocb Bpamenus Ox .

Beruuciants 00beMbl TeI1, 00pa30BaHHBIX BpallleHHEM (UTYpP, OTPaHUYCHHBIX TpaduKaMu
¢yukuuit y=x’,y=x".. B BapuanTax 1-13 och Bpamenus Ox , B BapuanTtax 14-25 ocb
Bpauienus Oy .

Bbraucnute 00beMbl Tel, 00pa30BaHHBIX BpallleHueM (Uryp, OrpaHUYeHHBIX rpaduxkamu
dyukuuit y =x’,y = x. Och Bpamenus Oy .

BbIYMCINTG JUTHHY JYTH KPUBO#, 3aaHHON ypaBHeHneM y =Incosx+2,0<x<7/6

x =¢'(cost +sint),
BrruucnuTs ayMHy Ayru KpUBOH, 3aJaHHOW YpaBHEHHUEM 0<t<2x.
y=eé'(cost—sint),
BrruncnuTh 1IuHY OyTH KpUBOM, 3aJJaHHON ypaBHEHUEM p =6sing, 0<g4 <7 /3.
HccnenoBaTs Ha 9KcTpeMyM GyHKIHIO: z = (x —1)° =27

Wccrnenosarh Ha SKCTpeMyM GYHKIHMIO: z =X +xy+ y° +x—y—1
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38.
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UccnenoBath Ha S3KCTpeMyM (DYHKIIHUIO:
HccnenoBaTh Ha SKCTpeMyM (DYHKIIUIO:
HccnenoBaTh Ha SKCTpeMyM (DYHKIIHUIO:
HccnenoBaTh Ha SKCTpeMyM (DYHKIHUIO:
HccnenoBaTh Ha SKCTpeMyM (DYHKIIHIO:
HccnenoBaTh Ha SKCTpeMyM (DYHKIIHIO:
HccnenoBaTh Ha SKCTpeMyM (DYHKIIHIO:

HccnenoBaTh Ha SKCTpeMyM (DYHKIIHIO:

Beruncaute uHTErpan ”2xdxdy , rie obnacts [) orpannyena muHUsIMH: ) — X =35,

D
x=0, y=0.

BbIYHCIHTS HHTETPAI ” xydxdy , tne obnacts [ orpanumueHa munusAME: x =4, y =0,

D

y=vx.

2
Bbruncints uHTErpa ” v dxdy , rne obnacts D orpannyena IMHUAMA: y — X =4,

D
x=0, y=0.

[ 2
Boruncnuts unrerpan || x dxdy , rae obnacts [ orpanuveHa TuHuAME: X+ ) =2,

x=0, y=0.

2
Beruncnutes uHTErpan (x + y)dxdy , T7ie obmacte [) orpaHuyeHa TMHHAMHA: J = X",

D

y=4.

Beruncnute uHTErpan ”(x - y)dxdy , T7ie obmacte [) orpaHdYeHa IUHUAMHA: ) = X,

D
x=1, y=0.

z=3x"—-x +3y" +4y
z=XxX"+xy+y° =3x—6y
z=x"—xp+y>—2x+y
z2=Xx"—xy+y° +9x—6y+20
z=x"+(y-1)
z=x"+y"—-2x-2y+8
z=3x+6y—x"—xy—)°
z=x"—xy+1>+9x—6y+10

) 2
Borarcnuts unrerpan || ydxdy , rne obnacts [ orpaHuueHa muHHSAMEH: Y =X, Y =X .

D

[ 2
Borunciuts unrerpan || xdxdy , rne obnacts DD orpanudena munusamu: X =), y =4,

U

) 2
Bbruncints uHTETpat (x + y)dxdy , rie obnacte [) orpaHuuYeHa JIMHUAME: ) = X",

Oe

x=2,y=0.

Bbraucnute MHTErpa ”(x - y)dxdy , T7ie obnacte [) orpaHdyeHa IMHUAMHA: ) = \/; ,

D
x=4, y=0.
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3 CEMECTP
Pasjioxuth B psag Pypbe QyHKIHUIO

y =2x B uHTepBane (-, 7).

y =Xx B uHTepBaie (-3, 3).

-1, —-2<x<0
f(x):{ 2, 0<x<2
y =2x B unrepsane (—4,4)

0, -1<x<0
LN

y =3Xx B uHTepBaie (-, 7).
y =x Bunrepsaie (—2,2).
y =x B unTepsane (—3,3).

y=10x B unrepsane (-5,5).

. y=|x|+x B unreppane (-7, 7).
11.
12.

h% =|x| B HHTEpBAJIE (—4,4).

y =5x B untepsane (—3,3).

Pasjioxkuts B psig @ypbe 1o cuHycaM (PyHKIHIO

y=x+1 BunrepBane x (0, 7).
y=x-2 BunrepBaie x € (0,3).
v =2x B unrepsane (0, 7).
y=2x-3 B unrepsane (—2,2).

y=x" B MHTepBaje (0,72') .

Pa3zioxuth B psit @®ypbe n0 KocuHycaM PyHKIHUIO
y=x+1 Bunrepsane xe(0, ).

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

v =x—1 B uHTEpBaJC (0,72') .

y=2x-18 nurepane (0,7).

HajitTu uMpKYJISIUI0 BEKTOPHOIO IOJIS [i(M) M0 KOHTYPY TpPeyroJbHHKa,

NMOJYy4eHHOr0 B pe3yJjbTaTe IepecedyeHusi IJockocTH P ¢ koopaMHAaTHBIMU
IJIOCKOCTSIMU NPH MOJI0KMTEJILHOM HANPaBJeHUU 00X0/1a:
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1. aM)=xi +(y—22)]+Q2x—y+22)k ; p: X+2y+z=2.
2. aM)=(x+Y)i +(y+22)+zk; p 2x+y+z=4

3. aM)=5xi +(y+2)]+Qx+2)k; p x+y+z=2

4. aM)=(y+22)i +2z/ +(x—y)k; p: x+3y+z=3

5. a(M)=zi +(x—2)] +Qy+2)k ; pr X+ y+z=2

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

7. a(M)=3xi +(x—2)]+Q2x—k; p x+4y+z=4.

8. a(M)=Q2x+2z)i +2z] — vk ; p: 3x+y+3z=3.

9. a(M)=3xi +(x—2)] +Q2x—k; p x+4y+z=4.

10. a(M)=(y+22)i +2z] +(x—y)k ; p: x+3y+z=3.

1. a(M)=2xi +(y+2)j+Qx—y+22)k; p 2x+2y+z=2.
12. a(M)=(x+2y)i +(y—22)] —zk ; p: 2x+y+z=2.

13. a(M)=xi +(x—y—2)] +By+22)k ; p: 2x+y+z=4.

14. aM)=2x—2)i +(y—x)j +zk; p: x+y+z=2.

15. a(M)=(x+2z2)i +(y—3z)j +zk ; p:x+2y+2z=6.

16. alM)=(x+2)i +2yj +(x+y—2)k ; p: x+2y+z=2.

17. a(M)=Qz—-x)i +(x+2y)] +zk ; pix+4y+2z=8.

18. alM)=0CBx—y)i +2y+z)j+(2z—x)k; p:2x+y+z=6.

19. aM)=xi +(x—y—2)j+QBy+2)k; p:x+2y+2z=2

20. aM)=QRy+z)i +(x—y)j—2zk ; p:x+y+z=2.

JuddepenuuanbHbie ypaBHEHHUS

. Ykazarb 3Hauenue C B pemeHnu 3a1aun Komu uist nuddepeHnnaibHoro ypaBHeHUs
(0)=2

. Ykazarb 3Havyenue C B pemeHnn 3a1aun Komu uist nuddepeHnmnaib-Horo ypaBHEHUS

y' =2xy=2xe" ecn Y

Y 2
Yy
Y +X * , €CJIN y(l):O

. Vkasars 3Hadenue C B pereHnu 3axa4du Ko st quddepeHuaibHoro ypaBHeH s
2 X

y' =3xy=2x+1) e ¥0)=5

. Vkasars 3Hauenue C B pereHnu 3axa4du Ko st quddepeHuaibHoro ypaBHeH s

(0)=-3

. Ykazarp 3Havyenue C B pemeHwnn 3a1aun Komu uist nuddepeHnmnaib-Horo ypaBHEHUS

V' +dxy=4x’e™ Cecmu Y

, 3y 4 5
2 oyt o3
YT , €CIIH n)=2
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VYkazare 3Hauenue C B pemennu 3agauu Komm s nuddepeHunanbHOro ypaBHeHHS

y,+4_y=i

X X2 , €Clu y(z):()

VYka3ate 3Hauenue C B pemennn 3aaauu Komu mis nuddepernuanbHOro ypaBHeHUS

(0)=2

VYka3ate 3Hauenue C B pemennn 3aaauu Komm mis nuddepernuanbHOro ypaBHEeHUS
’ 3. —2x* _

Yy +8x°y=(2x+1)e (0)=-3

VYka3arb 3Hauenue C B peumieHnu 3aaauu Komu s auddepeHnnanbHoro ypaBHeHUs

y!_6x2y=9x262x ecn y

, ecim Y

¥y - 5_y =3x’
X y (1) =1
, €CIH
VYka3ars 3Hauenue C B peuieHnu 3aaauu Komu s auddepeHnnanbHoro ypaBHeHUs
’ y 2
Yy —==2x"—-x _
X , €CIIM y(z) =4

" ' S s P

YacTHoe pemenye qudhepeHnansHoro ypapHeHns » 4y'+8y =e’(-3sin x+4cosx)

UMEET BH/]I

y"+2y"=10e" (sin x + cos x)
. YactHoe pemenue qudpepeHnnanbHOro ypaBHeHUS MMeEET BU/T

" i o 2x .

YacTHoe pemenye qudhepeHnansHoro ypapHeHns » 4y’ 4y =eTsn Sy yyeer BU/
" _ .

YacTHoe pemenne auddepennuansHoro ypasterns » Y = 3sin 5x +2C085X pyreer BU/
" ’ _ .

YacTHoe pemenne audQepeHmuaIbHoro ypasHenns ~ | 2y' 45y =—17smn 2x pyieer BU/T
" ' _ _3x

YactHoe permenue qudepeHnaisHOro ypaBHeHHs +6y +13y =€ cosx pyeer BH]I

YactHoe pemenue AuddepeHnansHoro ypapuenus 4y'+8y =e"(3sin x +5cosx)

HUMCECT B

" r_ X [l
YactHoe permenue quddepeHuansHOro ypaBHeH:s +2y"=6e" (SN X +COSX) pyeer BH/]I

y' =4y +4y =—* sin 4x

YacTHoe pemienue qudepeHnaIbHOr0 ypaBHeHNs uMeeT BUJ
" ' __3x

YactHoe permenue quddepeHuansHOro ypaBHeHHs +6y +13y =€ cosSx pyeer BH]I
" " r_ _ -x

YactHoe pemenue auddepeHnuansHoro ypapaenns » Y T 2y'=(6x—11)e ULIETCS B

BUJIE:
" " r_ x

YactHoe pemenue Mud(epeHInaTbHOTO YpaBHEHHS +y"=2y"=(6x+5)e WILIETCS B

BUJC

YactHoe perenne 1udepeHIHaNbHOro ypaBHe s | 4y"+4y'=0x+15)e"

BUIC

HIICTCA B

YactHoe pemenue Aud(epeHInaTbHOTO YpaBHEHHS "+3y"+2y"=(1-2x)e”

BUJE

HIICTCA B

—4y"+3y" =—4xe*

"
YacTHoe pemenue AuddepeHnanbHOro ypaBHeHHs UIIETCS B BUJE

+9y" =4xe*

L4 n
YactHoe pemenye Mud(epeHInaTbHOTO YpaBHEHHS 6y UIIEeTCS B BUJIE
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27. YactHoe pereHne quddepeHuaabHoro ypapaenus > 2y"=3y'=@Bx~14)e”

UIIIETCS B
BUJIC
28. Yactroe pemere auddepernmmansroro ypasuenus > T2 ~3V = @Y +06)e” piareq
BUJIC
29. YactHoe perueHne audepeHIHanbHOro ypaBseHus 6y"+9y" = (16x+24)e” UIIETCS B
BUJIC
30. Yactroe pemenne nuddepenmmansaoro ypasuerus ¥ T4V 3V =41~ X)€" ymercs B
BUJIC
{x' =3x+y,
31. Pemuts cucremy auddepeHnuanbHbIX YpaBHEHUN y=x+3y
{x' =2x+3y,
32. Pemmth cructeMy muddepeHIHATBHBIX YpaBHEHH Y Sx+4y

33. Pemuts cucremy auddepeHuanbHbIX YpaBHEHUN
34. Pemnts cucremy audQepeHnnanbHbIX YpaBHEHUH

35. Pemuts cucremy auddepeHnnanbHbIX YpaBHEHUH

37. Pemuts cucremy audQepeHnnanbHbIX YpaBHEHUH
38. Pemuth cucremy auddepeHuanbHbIX YpaBHEHUN

{x =x+4y,
36. Pemuth cuctemy nuddepeHImanbHbIX ypaBHEHUH y=x+y
39. Pemuth cucremy auddepeHnuanbHbIX ypaBHEHUN {

=

40. Peututs cuctemy nudepeHIaabHbIX ypaBHEHH

4 CEMECTP

1. BeposTHOCTh XOTS OBl OJHOTO MOMAaJaHMs B II€Jb MPH YeThlpeX BhICTpenax paBHa 0,9984.
HaiiTu BeposATHOCTH HE MEHEE 3 MONaAaHUM ITPU YETBHIPEX BHICTPENAX.

2. Ilo nannsiM mepenucu HaceneHus (1891 r.) Aurnuu u Yanbca yCTaHOBJIEHO: TEMHOTIJIa3ble
OTIIBI ¥ TEMHOTJIa3bIe CHIHOBBS (AB) coctaBmim 5 % 00CIeI0OBaHHBIX JIUII, TEMHOTJIa3bI€ OTIIBI U

ceeTnornassie chiHOBbA ( AB ) — 7,9 %, cBeTnornassle OTIBI M TEMHOTIIa3kle ChIHOBbA ( AB) —
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8,9 %, cBeTnOrIaskle OTIBI W CBETIOrIasble ChiHOBbi ( AB) — 78,2 %. Haiitu cBA3b MEKIY
LIBETOM IJ1a3 OTLA U ChIHA.

3. HcnpiTanue cocTOMT B MOAOpachiBaHUM Tpex KyOumkoB. CKOJBKO pPa3 HY>KHO IPOBECTH
UCIBITaHUE, YTOOBI C BEPOSITHOCThIO HEe MeHee 0,95 xorda Obl OQMH pa3 MOSBUIIOCH «TPHU
e IUHULIED)?

4. KakoBa J10JKHa ObITh BEPOSTHOCTb M3TOTOBJICHUS M3JI€NINs, YAOBIETBOPSAIOLIET0 CTAHAAPTY,
4TOOBI C BEPOSATHOCTHIO, paBHOH 0,9 MOXHO OBLIO YTBEpXKIaTh, 4TO cpeau 20 M3roTOBIECHHBIX
u3Jenuil XoTs Obl OZHO HE YJIOBJIETBOPSIET CTAHIAPTY.

5. BepodTHoCTh mOpakeHUs Lieau Ipu oAHOM BbicTpene paBHa 0,4. beuio mpousseneno 600
BbICTpenoB. HailTu rpaHuipl, B KOTOpBIX ¢ BepoATHOCTbIO 0,9948 Oyner 3akiroueHO 4uCIIO
NIONaJaHUH B LEIb.

6. BepodTHOCTh mopa)keHMsl LeJIU NpU OAHOM BbIcTpese paBHa 0,4. Hailtu uncio BeICTpenos,
KOTOpBIE HAJ0 MPOU3BECTH MO MHUIIEHHU, 4YTOObI ¢ BeposTHOCThIO 00,9948 oxupatrh, 4TO
OTKJIOHEHUE OTHOCUTEJIbHOW YacTOThl OT BEPOSITHOCTU IONAJaHHUs IPU OJHOM BBICTpENE IO
Moyo Oyaet MeHbIne Benuuunsl 0,05.

7. CKOJIBKO CJIeyeT IPOBEPUTH JleTalleil, 4TOObI C BEpOSITHOCTHIO He MeHbIIeH 0,95 MoXkHO ObLI10
YTBEPKAaTh, UYTO YACTOCTh T'OJHBIX JAETAJICH OTKIOHSAETCS OT BEPOSATHOCTHU F'OJTHOM A€Taau paBHOU
0,9 mo moxynto He 60ree, uem Ha 0,01.

8. B simuke yiexat 5 u3genuid, OHO U3 HUX OpakoBaHHOE. M3 sHMKa W3BJICKAOT U3JIEIHS OJTHO
3a ApyTUM /10 T€X IOp, MOKa He OyJeT BbIHYTO OpakoBaHHOe. COCTaBUTh 3aKOH paclpeiesieHus
CiTy4aiiHO# BemuuHbl X — uucna BeiHyThIX u3nenuii. Berauciute M (X)), D(X).

9. Cpenu 20 mpubopoB umeercs 6 HerouHblx. Haymauy Oepercst 4 mpubopa. TpeOyercs
seranciute M (X)), D(X), o(X) cnyuaiinoit Benmuuuner X - uncia TOYHBIX TTPHOOPOB CPEIH

OTOOpaHHBIX.

10.  Ha 6a3e xpansrcs 10 X0I0IMIBHUKOB, CpeAN KOTOPHIX 2 OpakoBaHHBIX. M3 aToro uucna
XOJIOMMJIBHUKOB B MarasuH NpPHUBE3NIH 5 XOJOJWIBHHUKOB. TpeOyeTcsi COCTaBUTh 3aKOH
pacripesiesieHus ciiyyaifHO! BenuunHbl X - 4MCla TOAHBIX XOJIOAMIBHUKOB CPEIH MPUBE3EHHBIX

B marasun; Berauciuts M (X)), D(X), o(X).

0, x<I1
11. CnydaiiHas BelIMYMHA 331aHa 3aKOHOM pacIpeeIeHUs F(x)={a(x*-x), 1<x<2
I, x>2

BbrauciuTh BEposSTHOCTH TOTO, YTO B ABYX ONbITAX BEIMYMHA IPUMET 3HAUCHUE U3 HHTEpBaia
(1,5;2).

0, x<-3,
12. Ciy4aiiHas BeIM4MHA 337jaHa 3aKOHOM paclpeleeHus 1
(x)={———, —3<x<3,
N9 —x*
0, x=3.

Haiitu Qpyskuuro pacnpenenenns F'(x) u Beposaraocts coobrtns X > 1.

13. CnyyvaitHas Beau4rHa 3a7aHa GYHKIUEH pacipeneeHus
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0, ecmux<-1,
F(x)=4a+barcsinx, ecmu—1<x<1,

1, ecmux>1.
Haiitu napamerpsl a@ u b . Berauciurs M (X)) .

14. CpenHss npoJODKUTENFHOCTh TeNIe(OHHOTO pasroBopa paBHa 3 MuH. CuuTas, 4TO BpeMs
pas3roBopa SABJISIETCSA CIIYyYalHON BETMYMHOM, PACIIPEICICHHON 110 TOKA3aTEIbHOMY 3aKOHY HANTH
BEPOSITHOCTH TOTO, YTO MPOU3BOJIBHBIN TeIePOHHBIN pa3roBop OyAeT MpoaoDKaThes He Ooree 9
MUHYT,

15. W3BecTHO, 4TO BpeMs pabOThI AJIEKTPUUECKON JIaMIIbl MOAYMHSAETCS HOPMAaIbHOMY 3aKOHY
pacnpenenenusi. CpelHssi MPOJOJDKUTEIBHOCT, TOpEeHUsl oka3zasach paBHou 1000 4., cpennee

. 2
KBaJIPATHYECKOE OTKJIIOHEHUE MPOIOJKUTENBHOCTH ropenust nammbl 40 u. Haiitu M (X 7).

16. Jleranb N3roTaBIMBaEeTCs HA CTAHKE C CUCTEMAaTUYECKOW OLIMOKOM 3, cpelHEeKBaIpaTUUECKOI
ommnOKoM 4 M cUMTAaeTCs TONHOM, €ClIM €€ OTKIOHEHHe OT HoMuHaia MeHee 12. Haiitm
BEPOATHOCTb TOT'O, UTO TP HAyAAuy B3AThIE JETAIU U3 IATH OyAyT OJHBIMH.

17. Poct B3poCHbIX MYXYHMH SIBISIETCS CIy4yallHOM BEJIMYUMHOW, paclpeiesieHHOW 1o

nHopmansHoMy 3akony ¢ M (X)=175cm. u 0(X) =6 cm. Haiith BEpOATHOCTB TOTO, YTO XOTS

OBl OJIMH U3 TPEX MYX4MH OyaeT umeth poct ot 170 1o 180 cm.
18. CnyuaitHas BequurHa X pacrpeiesieHa HOpMaJIbHO, €€ TUIOTHOCTh BEPOSITHOCTU UMEET BH/T

_(2)? . . o
)= 1 o s -HallTh aucnepcuro ciydanHou Benmu4uHsl Y =3X —1, 3Has, 4T0 ¥ ~ N(a,0).

87

19. Cnyyaitnas BenumunHa X pacnpeseneHa HOpMajabHO, €€ TIIOTHOCTh BEPOSITHOCTH UMEET BH/I
(x

f(x)=4\/§e

20. Ha aBTOMare M3TOTOBJISIOTCS 3aKJENKH. J[MaMeTp MX TOJIOBOK MPEJCTABISET CIy4alHYIO

a2
3? . Haiitu M(Y) cinyyaitHON BeTMYUHBI Y =3X —1, 3nas, uto y ~ N(a,0)-

2
BEJIMYMHY, PACIIPENEIEHHYIO 10 HOPMAIbHOMY 3aKoHy ¢ mapamerpamu d =2 mmu o =0,01

Mm%, Kakue pasmepsl 1uaMeTpa rojloBoK MOKHO FapaHTHPOBATh C BEPOATHOCTHIO 0,957

21. Cpennee cyTouHOE TOTPEOICHUE DIIEKTPOIHEPTUN B HACEIEHHOM IyHKTe paBHO 20 000 kBT-
yac, a cpeiHee KBaaparuyeckoe oTkiaoHeHue 200 kBr-yac. Kakoro norpe0iaeHust 31eKTpO3HEPT U
B JTAHHOM HACCJICHHOM ITYHKTC MOXHO OXWIATb B OmKanIIme CYTKU C BCPOATHOCTBIO HC
MenbIen 0,96.

22. W3 renepanbHOi COBOKYIIHOCTH M3BJI€UeHa BBIOOpKa 00bema 71 =10

Bapuanta x, |-2| 1|23 [4/5

Yacroran, |2 |1|2(212]1

Ouenuts ¢ HagexkHOCTBIO 0,95 MaTeMaTHuecKoe 0XKHMIaHNE HOPMAJIBHO PacIpeIe]IEeHHOTO
NpU3HAKa TeHEPaTIbHON COBOKYITHOCTH 110 BHIOOPOUHOM CpeiHeN Mpy OMOIIH TOBEPUTEIHHOTO
WHTEpBaa.

23.  Cpeanee Bpems cOopku uznenus coctapisuio 90 munyt. MHxkeHep u300pen HOBBIA METO[
COOPKU ATOT0 U3JIENHS, U TPOAOHKUTEIbHOCTh cOOpKHU 10 u3aenuit HOBBIM CIIOCOOOM COCTaBUIIA
79; 74; 112; 95; 83; 96; 77; 84; 70; 90 (MuHn). [TocTpouTh TOBEPUTENHHBIM HHTEPBAJ JJISI HOBOTO
CpeIHEro BpeMEeHU COOPKHU € HaJIeKHOCThIO 95%.
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24. Jlanbl pe3yJbTaTbl 8 HE3aBUCHUMBIX M3MEpPEHUN OJHOM M TOW K€ BEIUYUHBI (JJIMHBI
MPOTSKKK) TPUOOPOM, HE HMEIOIIUM CHCTeMaTudeckux ommbok: 369, 378, 315, 420, 385, 401,
372, 383. OmnpenenuTh HECMEIIEHHYIO OIIEHKY JAUCTIEPCHH OIIMOOK U3MEPEHUSI.

25. B wutore mATHM M3MEpPEHUU UIMHBI CTEPXKHS OJHUM NPUOOpPOM (0€3 CHUCTEeMAaTHYECKUX
ommOO0K) TMOMy4YeHBI clieaytonme pe3ynbTarsl (B MMm): 92; 94; 103; 105; 106. Onpenenutsb
HECMEILIEHHYO OLIEHKY AUCIIEPCUH OIIMOOK U3MEPEHUIA.

26. CnydaiiHas BenuunHa X (YHCIIO TOBPEXKACHHBIX HW3ACIWA B OJHOM KOHTEHHEpE)
pacripenenena mo 3akoHy IlyaccoHa ¢ Hem3BeCTHBIM mapameTpoMm A. [IpuBeneHo sMmupuyeckoe
pacnpezeneHue yncia noBpexxaeHHbIx usaenuil B 500 konrteiiHepax. HaliTu ToueuHyr0 OLIEHKY
HEU3BECTHOT'O IapaMeTpa.

x |0 |1 (2 13 [4|5]|6|7

1

n | 1991169873193 |11

1

27. Cnyuaiinas BenmuumHa X (Bpemsi O€30TKa3HOW pabOTBHl 3JIEMEHTa) pacmpeeneHa Io
NI0Ka3aTeIbHOMY 3aKOHY. [IpHBEICHO IMIIMPUIECKOE pACTIPEICIICHHE CPETHETO0 BPEMEHU pabOThI
1000 >51eMeHTOB:

X. 5 15 25 35 45 55 65

1

n 365 245 150 100 70 45 25

i

Haiit TO4euHyI0 OLIEHKY HEU3BECTHOTO ITapameTpa.
28. Ciyuaiinas Benmumna X sajaHa QyHkumeil pacmpemenenns F(x)=1—e ™ (x>0).

[TpousBeneHa BIOOpKa

xi|315|/6]8 |10

ni|213(5]10]10

Haiitu CTATUCTUYCCKYIO OLICHKY ITapaMeTpa A METOJ0OM MOMCHTOB.

29. Hcnonb3ys kpuTepuii y° Ha ypoHe 3HauuMocTd 0,01 IpOBEpUTH, COracyeTcs Jii FHIoTe3a

O HOpPMaJIbHOM paCHpeleNieHUH TEeHEPATbHOM COBOKYMHOCTH X € HOMIMPUYECKUM
pacripeieieHieM BbIOOPKHU:

Omnupudeckas yactora 7, | 8 |16 40 |72 |36 | 18| 10

Teopernueckast wacrota n, | 6 | 18 36|76 (39|18 | 7

30. Ilpm ypoBHe 3HaummocTu 0,05 TpoBeprTE€ TUMNOTE3y O HOPMAIBHOM pACHpPEACIICHUU
FeHepaJ'IBHOI\/’I COBOKYITHOCTH, €CJIM U3BCCTHBI OMITUPUUCCKUE U TCOPETUICCKUEC YaCTOThI:

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

Teopernueckne vacrorsl | 4 | 11| 15| 43| 15| 6| 6

31. VYcraHoBHTH, nonb3ysck kputepueMm Ilupcona, mpu & =0,05 cnyuaitno unmm 3Haummo
PACXOXKJICHUE MEXKIy OMIMPUYECKHMH 7, U TEOPETUYECKHMH 4YacTOTaMu n1';, KOTOPHIE

BBIYUCJICHBI U3 MIPEATIIOJIIOXKCHHUA, YTO COBOKYITHOCTD pacnpeacii€CHa HOpMaJIbHO.
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n 5 7 15 |14 |21 |16 9 7 6

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

32. B Tabnwuue npeacTaBieHbl JaHHbBIE O CPpeIHUX pa3Mepax neHncuil B Keipreiscrane 3a 2011-
2015rr.

I'on 2011 | 2012 2013 | 2014 | 2015

Brmnatel, com 3853 | 4274 4508 | 4710 | 4896

Heobxoaumo crenaTh IporHo3 o cpeaHeM pazmepe neHcuu Ha 2018r.
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IIpunoxenne Ne3. O0pa3ubl THNOBBIX PACYETOB

Tunosoi pacuer Nel

2 -1 -3 2 -1 2
3adanue 1. Jlanbl 1Be MaTpUUBl 4 _| | _» _j|.p=|3 _5 4 |- Haiitu: a) 4B, 6) A B)
3 4 2 1 2 1
AA™
11 -2 0
3adanue 2. Boraucnuts onpenenurens 3 6 —2 5|,
1 0 6 4
23 5 -1

2x+y+3z=7,
3aodanue 3. [IpOBEPUTHL COBMECTHOCTD CHCTEMBI YPABHEHHH ) Dy 1 3y + 7 =1,

3x+2y+z=6.

B cnydae ee coBmecTHOCTH pemmTh ee a) no (popmymnam Kpamepa; 6) ¢ momoisio oOpaTHOI
MaTpHuIlbl; B) MeToJI0M ["aycca.

3x,+2x, —x; +x, =1,
3adanue 4. Haiitn nro0b1e 1Ba 0A3UCHBIX PEIICHUS CUCTEMBI ] ) X, + X, +2x, —3x, =2,
5x,+3x, +x, —2x, =3.
3aoanue 5. Haiitu ob1iiee penieHre CUCTEMbI U 3anucaTh (yH/IaMEHTAIbHYIO CUCTEMY peIIeHUN
S5x-3y+4z=0,
3x+2y—-z=0,
8x—y+3z=0.

Tunosoii pacuer Ne2
3apanne 1. Jlassi BekTopsl d =2 —3 ] +k, b =] +4k , ¢ =5i +2j —3k . Heobxomumo:
a) BHIYHCIATD CMEIIAHHOE [IPOM3BEICHNE TPEX BEKTOPOB & ,3b , ¢ ;
0) BEIYHCIIUTH BEKTOPHOE MTpom3BeacHue [ 3a ; 2¢ |;

B) BBIYUCIIATH CKAJISIPHOE TIpou3BenieHue (b , 4¢);

T') IPOBEPUTH, OYIYT JIN KOJUTMHEAPHBI WJIM OPTOTOHAILHBI BEKTOpA d U C
1) OyIyT I KOMILJIAaHAPHBI BEKTOPHI d, 2b , 3¢ ;

€) HaliTh POEKINIO BEKTOpa d Ha BeKTop 2b +3c.
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3ananme 2. BepmmHbl TUpaMuabl HaXOIATCS B TOYKax A(3,4,5), B(l,2,1), C(— 2,—3,6),
D(3,—6,—3). Beruncnuts: a) mnomans rpanu ACD ; 6) o6beM tupamusl ABCD .

3ananne 3. Cuna F = (5, -3, 9) npusIoKeHa K Touke A (3, 4, —6). Beruucauts: a) paboTy CHIIbI

F B CJIydac, Koraa To4ka €€ NpUuJIOKCHUA, ABUTASACH HpﬂMOHI/IHef/’IHO, nepeMeacTCsa B TOUKY

B (2,6,5) : 6) MO/Iy/Ib MOMEHTA CHIIbI ' OTHOCHTEIBHO TOUYKH 5.

Tunosoii pacuer Ne3
1. Jlansl koopauHaThl BepiuH Tpeyroasuuka ABC: A(3;4), B(2;-1), C(1,-7). Tpebyemca:
® COCTaBUTh YPAaBHEHHE CTOPOHBI AB;
® HAWTU JJIMHY CTOPOHBI AB;
® COCTaBUTb ypaBHEHHE BbICOTHI, IPOBEJCHHOM 13 BepiuHbl C;
®  BBIUUCIIUTH JUTMHY BBICOTHI, IPOBEICHHON U3 BEPIIUHBI B,
®  BBIYUCIUTH yroil A TpeyroiabHuka ABC;
® COCTaBUTb ypaBHEHHE MEAMaHbl, IPOBEIEHHON U3 BeplinHsbl C;

® COCTaBUTb YPABHEHHE NIPSIMOM, IPOXOAAILEHN YEPE3 BEPLIMHY A NapajljIeIbHO CTOPOHE
BC tpeyronbuuka ABC;
e HaiiTu IIomaab TpeyroiabHuka ABC.
e (Crnenatp yepTeK.
2. Kakyo KpHuBYIO BTOPOTo IOpsiKa OlpesenseT Kaka0e U3 3ajaHHbIX ypaBHeHU? 1300pa3uth
9T KPUBBIE HA YEPTEKE.

1) x= —g 9—y°.
2) y=1-3x.
3) X’ +3° —2x—-6y+4=0.
3. Haiitu paccrosuue ot toukn M (—12,7,—1) no mmockocrn, mpoxomsimeii depe3 TOUYKH
M, (3.,4,-7), M,(1,5,-4), M,(-5,-2,0).
Haiitu yron mexay miockoctsmu X —3y +5=0, 2x—y+5z-16=0.
Haiitn TOYKY IepecevYeHus IpSAMOi u IJIOCKOCTHU
x—1 y-3 z+5
6 1

6. HOCTpOI/ITB TCJIO OIPaHUYCHHOC ITOBCPXHOCTIAMU

A) x=4, y=0, y:\/;, z=0, z=2.

B) z=6—x"— )7, Z=\/x2+y2.

, 3x—-2y+5z-3=0.
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Tunosoii pacuer Ned

. Beruucnuth npenensr:

1. 1im(n—M) 2. 1im(2”+1)3”

n—>o0 21’1 - 3

n—»0

. [ . 3x*-2x-1
3. hm(x— x2+8) 4 im———

x—1 x>l 2x“+3x-5

Jx+7-2 sin’ (2x)

: 2 6. lim—————
> 1}}_1} X+3 lgglxz-arctg(?ﬁx)
. In(1+3x)
1g(x—5) S lm=mr

7. T _
lim 775

3n —2n+8

9. tm—
lnl_I»IolSn2 +3n-9

2
II. UccnenoBarh pyHKIMIO Ha HENPEPBIBHOCTh ) =

x—2

Tumnosoii pacyer NeS

1. BerauciauTe nipeaensl no o npasuiry Jlonurans:

. xz_jz'z . ln x2_15)
. IIim 2. lim

X7 Sin (3X) . x—4 ex_4 _1 '

2. HaiftTi mpou3BOIHBIE CIEAYIONTUX PYHKITAN:

4 2arcsin x +3°
1 y=2x"—=+3Jx . o 2SN TS

x Y 41nx —2x°
3. y=Insin(2x+5) 4. y=x""

5. y= (e" —3cosx)(5 —4log, x)
3. HaiiTv IpoM3BOJHYIO V. OT MapamMeTPHYECKH 3a/[aHHOM (yHKIMK

{x=ln(1+2t),

y=t> -2t
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4. Haiitu uHTEpBaibl MOHOTOHHOCTH, BBIMYKJIOCTH, BOTHYTOCTH, SKCTPEMYM U TOYKH

neperuda GpyHKIuu:

5. Haiitu npousBoaHyto OT HesiBHOW ¢yHKImH In(x + y) —arctgx =0.

Tunosoii pacuer Ne6

X
Haittu yacTHbIE TPOM3BOAHBIE BTOPOrO MOPSIKA: Z = .
y—=2
. Haiit skcTpeMyMBbI QYHKIMH BYX MTEPEMEHHBIX:
z=2x"+6xy" —30x—24y.
. 3 2 3 0%z
Haiitn yka3aHHble IPOU3BOAHBIE z =X~ + Xy~ —35Xx)°, oy =?
X

Haiitu HauGonbllee U HaUMeHblIEe 3HAYEHUS QYHKIMU Z =X —Xy+ )~

x=0, y=0, 2x+3y—-12=0.

Tumnosoii pacuer Ne7

1. J‘ arcsin x

1
2. d
N IJZx—l—f/Zx—l *

X

3. Ix6+4dx 4. I3xarccosxdx
—6x*—11x+8
R 6. —2)(x*+2x+4)d
'[x(x+2)(x—l) x I(x )x™+2x+4)dx

1
7. Icosgxsinxdx. S.I dx
6+\/;

9. _[L 10.[ 16 — x2dkx.

2—Ccosx

Tunosoii pacuer Ne§
1.BbrauciauTh onpeneneHHble MHTErpalibl
) 5 i
2 dx
a) jx 5-x7dx; 6) j—; B) _[xcosxdx;
1 15-+2\ﬂ; 7

r)-([3+2

—4x B TPCYTr'OJIbHUKC

.y

by
CoSX

o 2 2
2. BBIuucnuTh miaomaas GUrypsl, OrpaHUuYeHHON TUHUAMUA Y = X, V = 2—x".
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x=2cost {x = cost

3.Brrunciute miomass GUrypbl, OrpaHuueHHON JIMHUSIMU { 3sing
y=23sint

y=2sint
4. BBYHCINTH IUIOMAAb (GUTYPHI, OTPAHHYCHHOW JHMHHUSMH, 3a[aHHBIMH YpPAaBHCHHSMH B
NOJSIPHBIX KoopmHatax ¥ =4cose, r=2 (r=2).
5. BbUHCIUTH JUIMHY Jyrd KPHBOW, 3a[aHHOW ypaBHEHHEM B MPSIMOYTOJBHON CHCTeMe
2

xoopmunar ¥ =In(x" —1), 2<x<3.
6. BeraucnuTh AIHHY IyTH KPUBOIA, 38 JaHHON MapaMeTPHUSCKUMH yPaBHEHHSIMHE

x=6¢c0s 1,

i 0<t<n/3.

y=06sin"t,

7. BplUMCINTh JUIMHY JyTH KPHBOM, 3aJaHHON ypaBHEHHEM B TOJIIPHBIX KOOPAWHATAX
120/

p=6e 7, —nx/2<@p<rx/2.
8. Berauciuth 00beM Telia, 00pa30BaHHOTO BpallieHHeM BOKPYT ocd Ox (UTypbl, OrpaHUYEeHHOM
rpapukamu pynximii y =3sinx, y=sinx, 0<x<r.

Tunosoii pacuer Ne9

1 X 2 2—x
1. TIoMEHSTH OPSIIOK HHTErPHPOBAHHSI J‘de‘ f(x,y)dy + J‘dx I f(x,y)dy .
0 0 10

2

1
2. BbraucnuTh HETETpAN J dxj (x+2y)dy.

. 2
3. Haiiti 06beM Tema, OrpaHUYERHOrO oBepxHocTaMu ¥y =x~, y=1, z=0, z=6.

8 2
4. BpluMcInuTh KpUBOJUHENHBIN HHTErpa 110 JUIMHE AyTH L j—y dl,rne L: napaGona y = 5 X
X
L

OT TOYKH A(O;O) JI0 TOUYKH B(4;8).

5. Beramcnuth HHTETpAN j(2x2 + y)dx + (5 y— 3x)dy ,rae L - mapa6ona ¥ =X, oT TouKH

(0,0) 710 TOYKH (3,9).

6. BelYMCIUTD KPUBOJIMHEHHBIH HMHTErpajl IO 3aMKHYTOMY KOHTYpPY B IIOJOYKHUTEJIBHOM

nanpasiennn. Kouryp L: y=4—x", y=0. @(3)65 —2xy + l)dx + (Sxy —4y” + Sy)dy
3

TumnoBoii pacuet Nel(
1. Haiitu cymmy psina i;
o (n+1)(n+2)

2. UccnenoBaTh Ha CXOUMOCTD PSIIBI

n+2 . m-1Y" C -3n+1 =]
a)z ;(3%1) ’B)Z;s Z 217’ +4 2 Jinn

i’l +1 n=1 n=2 N
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3. HccnenoBarh Ha CXOOUMOCTh 3HaKouepenymomuics psa. B ciydae cxomumoctu

HCCICA0BAaTh Ha a6COJHOTHYIO " YCJIIOBHYIO CXOUMOCTb

- n+l 2
;(—1) e

4 Haiitn HHTEPBAJI CXOAUMOCTHU CTCIICHHOI'O pAda MW UCCIEA0BATh CXOAUMOCTD Ha
KOHIIaX MHTCpPBaJla CXOOAUMOCTHU:

s (x=3)".

n=1 n

0,1
5.Bpryucnuth HHTErpal ¢ To4HocThIo 10 0,001 J' e dx -
0

6. Paznoxuts B psig Oypre GYHKIUU | TOCTPOUTH rpaduK CyMMBI psiia
2, -7 <x<0,
8) f(x)=x—1, —1<x<lI; 6) roo=d

3,0<x<.

Tunosoii pacuer Nell
1. HaiiTi NpomM3BOIHYIO CKANAPHOTO MOMs U = S5X° +4x°y + 5xz — ¢ B touke M o(L;2;-1)

10 Hanpasienuto ot touku M, x Touke M (2;2;1).

2. HaiiTH rpaguent CKaIspHOro mojs U =Xy +5zsiny +6z° B rouke M (—1;0;—2) u ero

MOJyJIb.

3. Haiitn unpkymsumio Bextoproro noms a(M)=xi +(y—2z)j +(2x—y+2z)k mo
KOHTYPY TPEYyrOJIbHUKA, [OJyYEHHOT0 B pe3yJIbTare fepecedeHns miockocta P: x + y+z=1c¢

KOOPMHATHBIMH TUIOCKOCTSAMH TIPH TIOJIOKUTEILHOM HANPABIECHHU 00X0/14.
— 2 - = 3 2N\7T.
4. Borurcnuts potop Bekroproro nonst d(M)=(x"y—z)i —xyzj +(xy" +z° )k .

5. [IpoBeputs ABJIACTCS I BEKTOpPHOE rnose
a(M)=2x—4yz2)i +(2y—4xz)] +(2z —4xp)k MOTEHIHATbHBIM WIN

CONeHOUANbHBIM. B crydae norennmansaocty nonst d (M) naiit ero notenunua.
Tunosoii pacuer Nel2
3apayva 1. Haiiti o6umii unterpan nuddepeniuanbHoro ypapaenus. (OTBer

npenacTaBuTh B Buje (Q(x,y)=C)) 4xdx — 3ydy = 3yx%dy — 2xy?dx.

3amaua 2. Haiiti oOmuii uaterpan qudGpepeHuaibsHoro ypapHeHus )'= y—2 + 42 + 2.
X X

3amaua 3. Haiitu pemenne 3agaun Komn  y'—y/x=x>, yp(1)=0.
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3anaua 4. Pemuts 3aauy Komn y2dx + (e2/” + x)dy = 0, y(e) = 2.
3agaua 5. Haittu pemenue 3anaun Komu — y' + xy = (x + 1)e *y?, y(0) = 1.
3anava 6. Haiitu oO6mwmii naTerpan nuddepeHnuaIbHOro ypaBHEHUS
.3x%e¥dx + (x3e¥ — 1)dy = 0.
Tunosoi pacuer Nel3

3agaua 1. Haiftu o6mee pemenne nuddepennuansroro ypapaerus — xty  +x3y = 1.

"3 _ _ ' _
3anaua 2. Haiitu pemenue 3agaun Ko V'Y +36=0, y(0)=3, »'(0)=2.

o Y"+y"=5x" —1.
3anaua 3. Haiiti obmee pemenne auddepeHnnanbHOTo ypaBHEHUS

3agaua 4. Haiitu perenne nuddepenimansHoro ypapaenus y — 3y — 2y = (4x + 9)e?*.
3agaua 5. Haittu o6mee pemenne nuddepeHnuansHoro ypapaerus vy + 2y + 5y = —2sinx.
3amaua 6. Haiitu oOmee pemenne auddepeHnnaibHOro ypaBHEHUS

y 4+ 16y = 16 cos 4x — 16e**.

3agaua 7. Haiitu perenne 3anaun Ko y" + 6y  + 8y = 4e72% /(2 + e2%),

y(0) =0, y'(0)=0.
Tunosoii pacuer Nel4

1) Bce O6ykBbl pycckoro andaBuTa HamucaHbl Ha 33 kapToukax. KakoBa BepOATHOCTH TOTO, UTO
HayJlauy B3sITasi KAPTOUKa OKaXETCsl C IJIacCHOU OyKBOit?

2) Pebenok He ymeronuil YuTaTh UTpaet ¢ OykBamu pazpesnoit azoyku: A, I', E, 3, JI, b. Kakosa
BEPOSITHOCTh TOTO, YTO MEpPECTaBisisa OyKBHI HayTal, OH cocTaBUT clioBO «["TA3EJIb»?

3) JlBe OAMHAKOBBIE MOHETHI pajHMyca 7 pa3MelieHbl BHYTpU Kpyra R, B KOTOpBIM Haypauy
Opocaercs Touka. BEIYUCIUTE BEPOSITHOCTH TOTO, YTO ATAa TOYKA YMAJAeT Ha OAHY U3 MOHET, €CITU
9TH MOHETHI HE TIEPECEKAIOTCA.

4) B smuke 15 mapos. 13 Hux 3 Genble, msITh — CHHUE, CEMb — YepHbIe. Haynady n3BiekaroT 1Ba
mapa 0e3 Bo3BpaiieHus. HailTu BEepOSTHOCTh TOTO, UTO APl OJTHOTO I[BETA.

5) W31atenbCTBO OTIPABHIIO Ta3€Thl B JIBA MOYTOBBIX OT/ICICHHS. BEepOsSTHOCTh CBOEBpEMEHHOM
JIOCTAaBKH Ta3eT B KXKJ0€ MO4YTOBOe oTaeneHue pasHa 0,9. HaiiTu BeposTHOCTH TOTO, 4TO a) 00a
OTJICJICHUSI TTOJTyYaT Ta3eThl BOBPEMs; 0) XOTsI ObI OHO MOTYyUUT BOBPEMSI.

6) Pa3ppIB AIEKTPUYECKON IEMU MOXKET MPOU30HTH TOJIBKO B PE3yNbTaTe BBIXOJA M3 CTPOS

9JICMCHTAa kl HJIM OJHOBPCMCHHOTO BBIXOJA ABYX 3JICMCHTOB k2 u k3 , KOTOPBIC BBIXOIAT H3

CTpPOsS. HE3aBHCHUMO JPYyr OT Jpyra cooTBeTcTBeHHO ¢ BepostHocTtamu 0,3, 0,2, 0,2. Haiitu

BEPOSITHOCTH Pa3pbIBa LIETIH.

7) Ilpu paspeiBe cHapsia 00pa3yloTCsl KPYIHBIE, CPETHUE U MEJIKUE OCKOJKH, YHCIO KOTOPBIX

coctaBisieT coorBerctBeHHO 0,1; 0,3; 0,6 oT obmiero uncia ockonkoB. [Ipu momananuu B TaHK

KPYITHBIA OCKOJIOK MMPOOUBAET ero OpoHIo ¢ BepoATHOCTHIO 0,9, cpenuuii - ¢ BeposTHOCTHIO 0,3 1
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Mmenkuii ¢ BeposiTHOocThiO 0,1. HaiiTu BeposTHOCTH TOTO, YTO MOMABIIMII B OPOHIO OCKOJIOK
POOBET €ro0.

8) BeposiTHOCTB AJi U3ACIIN HEKOTOPOTO TPOU3BOICTBA YIOBIETBOPATH CTaHAapTy paBHa 0,96.
[Ipennaraercs ympolleHHas cXeMa IMPOBEPKH Ha CTaHAAPTHOCTh, JArOMIasl MOJOKUTEIbHBIN
pe3yJIbTaT ¢ BeposATHOCTHIO 0,98 i1 u3nenuii yaoBICTBOPSAIONIMX CTaHIAPTY, a 1JId U3JIeTUid, He
YIOBJIETBOPSAIONIUX CTaHAApTy ¢ BeposaTHOCTHIO 0,05. HailiTu BEpOATHOCTH TOTO, UYTO W3JACIIHE
MPU3HAHHOE CTaHJIAPTHBIM MPU MPOBEPKE, NEHCTBUTEIBHO YIOBIETBOPSIET CTAHAAPTY.

9) BexoskecTh ceMsIH LIBETOB OLIEHHUBAETCSl BEpOoATHOCTHIO 0,6. HaliT BEpOATHOCTH TOTO, YTO U3
1000 nocessHHbIX ceMsiH B3oiaeT 6007?

Tunosoii pacuer Nel5

1. CnyuaiiHas BeIMYMHA UMEET pacupeseseHue, IpeaAcTaBIeHHoe Tabauen
X |1 3 5 8 10

p; 03| p,02|0,15|0,25

Haittu: p,, M(X), D(X), o(X) cayuaiinoii senmuunst X . Ioctpouts
MHOTOYTOIBHUK pacIpesele s, Hailth (yHKuuio pacnpegenenns F(X) u mocrpouts ee

rpaduk.

2. BepoATHOCTH TOTO, YTO TEJIEBH30p HE MOTPeOyeT PeMOHTa B TECUEHHUE TapaHTUHHOTO
cpoka, paBHa 0,8. Co cknama otmymieno 4 teneBuzopa. Tpebyercsa: 1) cocTaBUTh 3aKOH
pacmpenienieHusi CIydalHOM BeNMWYMHBI X — 4YHCIAa TEJIEBU30pPOB, KOTOpHIE MOTPEOYIOT
rapaHTUHHOIO PEMOHTA; 2) MOCTPOUTH rpaguk pacnpeneneHus; 3) Beruucauts M(X), D(X),

o(X); 4) Haiitn F'(x) ¥ HOCTPOUTSH €€ rpadHuK.

3. Hana ¢pynkuus pacupenenenuss HCB X

0, x<0,
F(x)={4x’, 0<x<2,-
1, x>2.

Haittn ko> pUIHEnT A, IIOTHOCTH pachpe/eeHns BepositaocTeil f (X) , MaTemaTHueckoe

oxunanne M(X), nucnepcuro D(X) n BepostHOCTh nonaganus CB X Ha oTpe3ok [0,1] . IlocTpouts

rpadukn pynxmuit F(x) u f(X).
4. ITpu Bece HekoToporo uzaenus B 10 kr, HalIEHO, YTO OTKJIOHEHHE, 10 aOCOIIOTHOM

BenunHe npeBocxosmiee S0 r, Bcrpeyaercs B cpeaHeM 34 pasza w3 Teicsiun uzaennil. Cuuras,
YTO BEC U3JCIINS €CTh CIy4YalHas BeIMYMHA X, paclpeaesIeHHAsl 10 HOPMAJIbHOMY 3aKOHY, HAUTH

ee cpeHEe KBajpaTHieckoe oTkinoHenne O(X).

S. HenpepsiBHas cimydaliHas BeIM4MHA X paclpeereHa o MoKa3aTeIbHOMY 3aKOHY
c mapametrpoM A =15. Haiitu cpeanee 3HaueHHe ¥ CpeTHEKBAIPATHIECKOE OTKIOHEHHE JTaHHOM
CIIy4ailHON BEJIMYUHBI.
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6. 3anana crnydvaiiHas BeJIMYMHA X, KOTOPas MOKET IPUHUMATH TOJNBKO JIBA 3HAYCHUS X,
u X, (X, <X,). 3nauenne X =X, nupuHUMAaeTCs ¢ BEPOSTHOCTbIO pP,. COCTaBUTH 3aKOH
pacrpesienienus ciyyaiinoit Benmuunbl X, ecmu p, = 0,4; M(X)=3,2; D(X)=0,96.

7. Ha 1ByX aBTOMAaTHYeCKHX CTaHKaX MPOM3BOIATCS OJMHAKOBBIE JETAIIM. 3aKOHBI
pacrpesieNieHds KOJIMYeCTBAa OPaKOBaHHBIX M3JENHii, NMPOW3BOJINMBIX B TEUYEHHH CMEHBI Ha
KaKJIOM U3 CTAHKOB 3a/IaHbl:

X 0 1 2 3 Y 0 1 2

p (01 |06 (02 |0,1 q 0,5 03 0,2

Tunosoii pacuer Nel6

1. [ano pacnpezaenenrue abOHEHTOB MO TOTPEOIIEMON MOIITHOCTH 3JIeKTpodHepruu (kBT.-

9.)
Wntepsans 5-10 | 10-15 | 15-20 20-25 25-30 30-35 35-40 40-45
MOIIHOCTH
Uucno BepodaTHOCTh | 3 13 70 190 290 230 130 62

TpeGyercsa: 1) MOCTPOUTH THUCTOrpaMMy U TIOJMIOH OTHOCHTENBHBIX 4YacTOT; 2) HaWTH
SMIOUPUYECKYIO (YHKIMIO pacmpeleleHuss U BblUepTUTh e€ rpaduk; 3) paccuutath MOy W
MeauaHy; 4) BBIYMCIUTH BbIOOPOYHBIE CPEIHION, IUCIEPCUI0, CTAHJAPTHOE OTKIJIOHEHHE,
kod(urueHT Bapuaru, KodQPUIIMEHTH aCHMMETPUH U IKCIECCA; 5) MO BUAY TMUCTOTPAMMBI U
MOJIMTOHA OTHOCHUTENBHBIX YacCTOT, IO BEIMYMHE BHIOOPOUYHBIX KOIPPHUIIMEHTOB aCUMMETPUU U
JKCIIecca C/eNiaTh BBIOOP 3aKOHA pachpeeNieHds CIy4ailHOW BETUYMHBI X — TOTPeOIIsieMoit
MOIIIHOCTH 3JIEKTPO’HEPTuM; 6) HAWTH TOYEUHBbIE OICHKH NapaMeTpoB BHIOPAHHOTO 3aKOHA
pacmpenenenus; 7) mpeanonaras, 4rto ciiydaifHas BeJIuunHa X pacrpezesieHa 0 HOPMallbHOMY
3aKOHY, 3amucaTh (GYHKIUIO pacnperneneHus u GpyHKkuuo mioTHocTH X. HallTu mHTepBambHBIC
OLIEHKM IapaMeTpoB pacrpeneneHuss X, MPUHIB 3a JIOBEpUTENbHYI0 BeposTHOCTh 0,95, 8)
T[IpoBepUTH, UCTIONL3Ys KPUTEPH y *- TUIIOTE3Y O COINIACUU HAOIIIOICHHUHA ¢ 3aKOHOM HOPMAIbHOTO

pacrpeneneHus, IpuHAB 3a ypoBeHb 3HauuMoctu 0,05.

2. Typuctuyeckas KOMIaHusl MpeUiaraeT Mecra B TOCTUHUILIAX. MeHeIkepa KOMIaHUU
WHTEPECYET, HACKOJIBKO BO3PACTaCT MPUBJICKATEIHHOCTh TOCTHHHUIIBI B 3aBUCHMOCTH OT €€
paccTostHus A0 Tuisika. C 3ToH 1enbio 1o 12 rocTHHHIIAM Topojia Oblia BRIICHEHA CPEIHETOI0BAs
HAIIOJIHACMOCTD HOMepOB nu paCCTOSIHI/Iﬂ B KI/IJ'IOMeTan OT IIIsIKA.

PaccrosiHue, km 0,1(0,10,2(03(04(04/05|0,6/0,7|0,7{0,810,8

Hanonnsgemocts, % [ 92 |95 |96 |90 |89 |86 |90 |83 |85 [ 80 |78 |76

Heo6xomuMo ocTpouTh rpadMK UCXOJHBIX JaHHBIX. [lonaras, uto mexay Y n X umeer
MECTO JMHEHHas 3aBHUCHUMOCTh, OMPEIEIUTh BBHIOOPOYHOE YpaBHEHHE JMHEHHOW pErpeccumu.
Omnpenenuth Hanpapi€HHE U TECHOTY CBA3W. IIpOBEPUTH 3HAYMMOCTH BBIOOPOYHOIO
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ko> puumenta nuneitnoi xoppensuun npu o =0,05. Crenats nmpornos o HamomHAEMOCTH

HOMCPOB I'OCTHUHHIIBI, €CJIM OHA 6yz[eT pacioIoKEeHa Ha paCCTOSIHHUN 1,1 KM OT IlJIsIoKa.
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IMPUJIOKEHUE Ne4. OBPA3ILIBI KOHTPOJIBHBIX PABOT
1CEMECTP

KonTpoabHnasi padora Nel

-2 3
1 0 4
3ananme 1. Haiitu 4B rne A=| 4 0|, B= 5 1 3 )
-5 1

3ananue 2. Haiitu pemenue cucremsl o Gpopmynam Kpamepa
X=X, +x;=3,
2x, +x, +x;=11,
X, +x, +2x; =8.
3ananue 3. Haiitu o0miee pemeHue CHCTEMbl YPaBHCHHIA:
2x; +7xy +3x; +x, =5,
X, +3x, +5x; —2x, =3,

X, +5x, = 9x; +8x, =1,

5x, +18x, +4x; +5x, =12.

KonTtpouabnas padora Ne2

3amanne 1. Bekropsl a,b,c nomapHo o6pasyroT ApyT ¢ APYTOM YIUIbI, KasKIbIH U3

0 — -
koTopbix paBer 60 . 3Has, yro a| =4, ‘b‘ =2mu ‘C‘ = 6, ompenenuTh MOIYJIb BEKTOpA

p=a+b+c.

3apanme 2. Haiitn miomans Tpeyronsuuka ¢ sepmuHamu B Toukax A(—1;1;2),

B(2;3;3) u C(1;2;-1)

3apanue 3. [pu kakom 3nauennn A Bexropsl @ = (1;1; 1), b= (0;1;0) u

¢ =(3;0;1) xommnanapub?

3aganne 4. Kommneapss! i BekTopsl ¢, = 2a —b u ¢, =3b — 6a , noctpoeHHbie 110

BEKTOpaM d = {5;0;—1} ub= {7;2;3}?
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3ananue 5. JIaHbI BEKTOPEI a= (2,-1,0), b= (—1,0,2), c= (2,3,—1). Bbrauciuts ¢xb,

c_z~5, (axb)-z.
KonTpoabHas padora Ne3

3apnanue 1. Jlanel koopauHaThl BepmuH TpeyroibHuka ABC: A(2;-5), B(-3;-4), C(-4,2).
TpeOyercs:

® COCTaBUTb YPaBHCHHE CTOPOHBI AB;
HaAlTH JUIMHY CTOPOHBI AB;
COCTaBUTbh yPaBHEHUE BbICOTHI, IPOBEAEHHON U3 BepIIUHbI C;
BBIUMCIIUTD JUIMHY BBICOTBI, IPOBEJCHHON U3 BEPIIUHBI B,
COCTaBUTb YPABHEHUE IPSAMOM, NPOXOIAIIEH Yepe3 BEpUIMHY A NapajljielbHO
cropone BC tpeyronbauka ABC;
e (CpenaTh 4EpTEK.
3aganue 2. OnpenenuTs TUII KPUBOM U TOCTPOUTD:

2 2 2 2
a) (x+1)2+(y—5)2=4; 6)%+{—6=1; B)%—%:l;r)xzziiy.

3aganue 3. Kakyio KpuBYIO BTOpPOrO MOpSJIKa OMNpEAeNseT ypaBHEHHE x:_ém +1
4
N300pa3uTh 3Ty KpUBYIO Ha YepTEKe.

3ananne 4. Haiitu paccrosnue ot Tou4ku M (—1,—8,7) m0 miockoctu x+4y—z+1=0.

3aganue S. Haiitn TOYKY IIEPECEUCHUS psAIMON 51 IIJIOCKOCTH

x—-2 y-3 z+l1
-1 -1 4

, X+2y+3z-14=0.

KonTtpoabsnas padora Ned

Breraucnuts IMpEaciibl

it n’+2n+9 T 3n—5 "
Mg, 7n+s 1}_1)};1 In+5
2x+1Y" . 5x—12x+4
3. h 4. o e
1}{?(5,5_2) Im>=7
. 6—Jx2 120 6 lirnarcsin2 (8x)
' }E} 3x+12 >0 x-sin’® (5x)
. arctg(lS—Sx) . 1n(1+15x)
7. - @7 8. i S
lm= =757 IIm= =7
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2 cemecTp

KonTtpoabnas pa6ora Ne5

8x+6 _ 83
1. Beraucauts nipeaen no npasuiy Jlonurans: llmTI
x—>-3 -

2. Haiiti mpon3BoIHBIE CIIEYIONUX (QYHKITAN:

8 3arcsinx —e”
1.y=—3—4\/x_3+2x7 2.)/:51—2
X 0g, x +6x

3. y=Incos(2x+5) 4. y= (x3 +1)ng
5.y=(6Inx—5")(15+7sinx)
3. Haiitu npou3BoaHy0 y; OT MapaMeTPUIECKH 3aJaHHON (PYHKIHH

X =arcctg6t,
y=2t —9¢.

4. Haiitu uHTEpBAIbl MOHOTOHHOCTH, SKCTpeMyM (YHKLMH y = x° —9x” +15x—3.

Kontpoabnas padora Ne6

1. Haiitu d9acTHBIE TNPOM3BOJHBIE IEPBOrO MOPsAAKA (YHKIUM JBYX TE€PEMEHHBIX
z =(2y2 +6x)(3y—x) :
2. Haiiti 5KcTpeMyMbl pYHKIMI ABYX EPEMEHHBIX: Z =X~ — 8)° — 6xy + 1.

0’z
3. Haiitu mpou3BoIHYIO 20 OT QYHKIMH Z = y4 +23x% + 4xy+5x—2y+8.
X oy

KonTtpoabnas padora Ne7

xdx
1. Ix 5-x"dx. ij
2 5 x
3 j3x+;‘—f‘4dx 4. [(3x~2)cos 2x dx
x’ —8x—14 dx
5| ——d 6. | —
I(x+2)(x—4) * Evwyee
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KonTtpoabHnas pabora Ne8

1. BBIYMCIUTS TUIOIIAAb (GUIYPhI, OTPAHUYEHHON TMHUAMU =X, y=2—X".

X =cost
2. Berancnauts mwiomaas GUrypel, OrpaHMuEeHHON JIMHUEH .
y =2sint

3. BeruucauTs miomaas GUrypsl, OrpaHiueHHON JIMHUEH 7 = 4 COS ¢.
4. BBIYMCINTD JIMHY Oyrd KpuBoil y=1-In(x*—1), 3<x<4

x =2(t—sint),
5. BbruucnauTs JIMHY AyTd KpUBOM 0<t<rm/2.
y=2(1-cost),

6. Beruuciauts asiuHy nyru KpuBol p=2cos¢, 0<@<x/6.

7. Boruncnuth 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy (GUTrypsl, OrpaHUYEHHOM

rpaduxamu GyHKIMIA y = X, y = X.

KonTtpoabHnas padora Ne 9

2 4
1. TloMeHsATh NOPSAAOK UHTEIPUPOBAHUS I de f(x,y)dy.

-2 XZ
2. Brraucauts Maccy HeOﬂHOpOHHOﬁ MaTepHaHBHOﬁ IIJIaCTHUHBI, OFpaHI/I‘{CHHOﬁ JINHUAMHU

y=x, y=4, x=0, eclli I0BEPXHOCTHAsI ILIOTHOCTb paBHa P(X,))=xy.
3. Haiitu o0bem Tena, OorpaHUYEHHOTO TTOBEPXHOCTAMHU ) = x?, y=4,2z=0, z=3.

4. BpruCINTG KPUBOJIMHEWHBIN UHTETPAJ O JUIMHE AYTH L J. N x*+y*dl,rne L: r=2cosg
L

T T
Z<p<z,
279775

5. BBIYHCIUTH KPUBOJMHENHBIA HHTErPAJI 10 KOOPAUHATAM SB y3dx + xydy tne L —

JIyra acTpouasl X = 2cos’ ¢, y =2sin’ f OT TOUKH A(2;0) 710 TOYKHU B(O;Z).
3 cemecTp

Konrpoabnas padora Ne 10

Zn+2
1. HccnenoBarb Ha CXOAMUMOCTD PsiJl >
= n +1
. 2n 1 2n
2. HccnenoBath Ha CXOAUMOCTD PsiJl 2(3 1] .
=l n+
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© 2
n
3. HccnenoBarb Ha CXOAMMOCTD PsiJl Z3—n .
n=1
= 50 —3n+1
4. HccnenoBaTh Ha CXOJUMOCTb Psif Zz—
o 2n"+4
= n+l 2
5. HccnenoBarh Ha CXOAUMOCTb PSil Z(—l) =
n=1 n.
. o0 X — 3 n
6. Haiitu 061acTh CXOIUMOCTH Psijia Z( > ) .
n=l1 n
-2, —n<x<0,
7. Pasnoxuts B psaa @ypee pynkumio f(x) f(x) =
, 0<x<r

KonTpoubnas padora Ne 11

1. HaifTu 1IpoM3BOHYIO CKAJSIPHOTO Mot U = X~ + 4x° y+5xz— z* B Touke M 0(1;2;—1) mo

HanpasieHuto ot Touku M, k touke M, (2;2;1).

2. HaiiTi rpajiienT cKanspHoro mois U = 2x° + 4xz +5xy — yz* B rouxe M ,(—1;—2;0) uero

MOJ1yJIb.

3. HaiiTu nupkynsiyio BEKTOPHOTO MOJIS ﬁ(M )no KOHTYpPY TpEyrOJbHUKA, IOJy4YEHHOTO B

PE3YIBbTATE NEPECCCUCHUA TIIOCKOCTHU Pc KOOPAWHATHBIMU IIJIOCKOCTAMU MPU MOJIOKUTCIIBHOM

HarpaBJIeHUU 00Xo/a:
aM)=xi +(y—22)] +Qx—y+22)k ;p: x+2y+z=2
4. Bo4UCIUTH POTOp BEKTOPHOTO ot a(M)=(x—2z)i —yj +(y+2)k -

5. HpOBCpI/ITB ABJISICTCS JIMW BEKTOPHOC HOHC&(M)HOTCHLIH&J’ILHLIM WIN COJICHOMIAIbHBIM. B

cnyqae IIOTCHIIMAJIBHOCTHU I10JIs 5 (M )HaﬁTPI €T0 IMoTeHI1aJI.
a(M)=0Q2x—4y2)i +Q2y—4xz)] +(2z—4xp)k

Konrpoabnas padora Nel2

1. Haitru o6mmit marerpan Y p'= >
1-x
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) ) L x
2. Haiitn o6muii naterpan JIy y'=2——.

2
3. Haiitu o6mee peurenne [y Y+—y = X.
X

2
4. Pemmre Y y'+1 =Xy,
X

5. Pemmre 1Y (y2 —e* cosy}lx + (ny +e* siny)fly =0.

KonTpoasHnas padora Nel3

1. Haiiru obuiee pemerne 1Y ymx Inx = y".
2. Haiitu pemenue 3a1aun Kouu 4y3y” = y4 —1, y0)=2"7, y'(0) = 1/(23/2)
3. Haiiru obuiee peenne Y ym - 4y” + Sy' —2y=(16—-12x)e™".

4. Haiitu peurenne 3amaun Komm y 4+ z°y=7x’/cosnx, »(0)=3, ¥y (0)=0.

4 cemecTp

KonTposbnas paGora Nel4

Bapuant Nel
1) BeposiTHOCTB TOTO, yTO Tesne(OH MOTPEOyeT peMOHTA B TEUEHHE FAPaHTUHHOIO CPOKa, paBHA
0,6. HaiiTu BeposITHOCTbH TOTO, YTO B T€UEHHUE rapanTuiiHoro cpoka u3z 100 tenedonos norpedyer
pemonTa 70 TenegoHoB
2) Kanauaar B nenyTathl BO BpeMsl BBICTYIUIEHUS Ha MyOJiHMKe ¢ BepoATHOCTbIO 0,4 HIYyTUT U
paccKka3bIBacT aHEKIOThI, C BepoATHOCTbIO 0,5 mnpuBoauT mnpumepbl u3 ku3HU. Kakosa
BEPOATHOCTb TOTO, YTO HA OYEPEIHOW BCTPEUE OH UCIOJB3YET XOTS Obl OJIMH PUTOPUUYECKUI
npuem?
3) CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHCEN, Y KOTOPHIX Bce HU(PBI YETHBIE?
4) JIBa cHaiinepa JeNaroT 10 OJHOMY BBICTPEITy 110 MULIEHH. M3BECTHO, UTO U3 AECATH BBICTPEIIOB
NEepBBIA MOMajaeT IIecTh pa3, BTOPOW - AeBsATh. HallTu BEpOSITHOCTH TOrO, 4TO LEib OyneT
MOpaXKeHa.
5) U3 6ykB cnoBa IIOBEJIA, cocTaBieHHOro C MOMOIIBIO pPa3pe3HON a30yku, Hayaady
MOCIIe0BATENbHO U3BJIEKAIOT YeThipe OyKBbl. KakoBa BEpOSTHOCTH TOTO, YTO MOJYUUTCS CIOBO
OBEJ
6) Ha nosike B mpon3BOJILHOM MOPSAJIKE PACCTABICHBI 3 KHUTH IO TEOPUH BEPOSITHOCTEN, 2 KHUTH
[0 MaTeMaTU4YecKOMy aHalu3y U 4 KHUTU 1o JuHeHHOU anredpe. CtyneHT Hayraj goctaer 1
kHUTY. KakoBa BepOSTHOCTb, YTO OHA MO TEOPUH BEPOSITHOCTEH WM MO MaTeMaTHYeCKOMY
aHanuszy?
7) YcraBmmii maccaxup HaOUpaeT YeThIpeX3HAYHbIA KOJ] KaMepbl XpaHeHUs Ha Bok3aje. KakoBa
BEPOATHOCTh TOT'O, YTO MACCAXUP OTKPOET KaMepy, €CIM OH IMOMHHUT JIMIIb, YTO €ro KOJ He
coxepxut udp 1, 2, 3?7
8) NmeroTces nBa smMKa ¢ KpaCHBIMM M CHHMMH LIapaMu: B NIEPBOM 3 CMHHMX U 5 KPacCHBIX, BO
BTOpoM 7 cuHUX W 11 kpacHbix. M3 Haymady BbIOpaHHOTO SIIMKa W3BICKIW map. Haitu

BEPOSITHOCTH TOT'0, YTO LIAP CUHUM.
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9) Ilocne yparana TenedoHHas CBsI3b MEXAY IMYHKTaMHU A U B, paccTosiHUE MEeXAy KOTopbiMu 10
KM, Hapymuiaach. HaliTH BepOSTHOCTH TOro, YTO pPa3pbiB mpou3omen Mexay toukamu C,
OTCTOSIIUMH OT A Ha 5 kM, 1 D, oTcrosieii oT 4 Ha 8 KM.

10) Crynentsl BTOporo kypca uzydaroT 10 nuciuniaui. B pacnucanue 3aHsITUN KaXIblid 1€Hb
BKIIIOUYAETCH 110 YeThipe npeamera. CKOIbKUMU CIOc00aMu MOXKET ObITh COCTABIICHO PACIIMCAHUE
3aHSITHHU Ha KaXXIbIM NeHL?

KonTpoabsHnas padora NelS

1. HaiiTu MaTemMaTH4eCcKOe OXUAAHUE U TUCHEPCUIO CIy4yailHOW BenuuuHbel Z =5X —2Y, eciu
U3BECTHBL: M(X)=3, MY)=6, D(X)=3, DX)=4.

2 IlpousBoauTcsl psJl BBHICTPEIOB MO MUILIEHU C BEPOATHOCTHbIO nomajnaHus 0,7 mpu KaxaoMm
BBICTpEJIE; CTpenb0a BeJeTcs 10 MEepBOro IMONaJaHHs B MHUIIEHb, HO HE CBBILIE 3 BBICTPEJIOB.
CocTaBuTh 3aKOH pacIpeEICHNs YUCIIa IPOU3BEIEHHBIX BBICTPEIIOB.

3. JluckpeTHas cilydaiiHas BeJIuurHa X 3a7aHa 3aKOHOM pacipe/ieleHUs

x| 2|3 1|5

pi 092 p2 0:2

Haiitu p,, M (X), D(X).

0, x<2,
x* —4

4. CnyyaiiHas BeJIMYMHA 33/1aHa 3aKOHOM pacrnpesaenenus: F(x) = 2<x<3,
1, x>3

Tpebyercs: 1) Haiftu napameTp a; 2) HaWTH QYHKIMIO f(x); 3) BBIYUCIUTH BEPOSTHOCTH TOTO,
YTO BEJIMYMHA NIPUMET 3HAUYEHUE U3 MHTEpBaJa (2,5;3) 4) HaliTH MaTeMaTUYEeCKOe OXKUJaHHUE U

JUCIIEPCHIO.
KonTtpoubnas pabora Nel6

3aoanue 1. BpibopouHOE HCCIIEJIOBAHME JIUTEIBHOCTH TOPEHMs JaMIl Jajio CleQyoIIue

pEe3yJbTATHIL:
WNurepsains | 0- 400- 800 - | 1200 - | 1600 — 12000 — 12400 -
400 | 800 1200 1600 2000 2400 2800
Yacrora 121 |95 76 56 45 36 21

Haiit BbIOOpOUHYIO CpenHION, BBHIOOPOUHYIO TUCHEpPCHI0, KO3(h(ULIKMEHT BapHaluH, MOAY U
MeMaHy.

3adanue 2. B utore 5 u3MEpeHUU MOJTYYEHBI CIEAYIOUIME IMOJOKHUTEIbHBIE OTKJIOHEHUS OT
HOMHUHAJIBHOTO pa3Mmepa y maptuu aetanei (B mm): 17, 8, 23, 9, 23. HaiiTu HecMelIeHHbBIS
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TOYEUYHBIE OLIEHKU TIE€HEPAJIbHOW CPEIHEW U TEHEepPaIbHOM JucCHepcud. Buluuciuts Mony u
MEJUaHy.

3aoanue 3. TeneponHass KOMIAHHUA >KEJIaeT OLEHHUTH CpPEAHEE BpPEMsS MEXKIyTrOPOTHBIX
MIEPETOBOPOB B TCUCHUU BBIXOJIHBIX, KOT/Ia JCHCTBYET JbroTHBIN Tapud. CinyuaiiHas BeIOOpKa U3
50 3BOHKOB Jlaja CpelHiol x =14.5 MUH CO CpeHUM KBaJpaTUUYECKUM OTKJIOHEHHEM s = 5.6
MmuH. [Toctpoiite 95% noBepuTenbHbII HHTEPBAI AJI CPEIHEN IPOAOIKUTEIIBHOCTH IEPETOBOPOB
B BBIXO/IHBIC JTHU.

3aoanue 4. Vicnons3ys kputepuii y°, mpu yposHe 3Ha9uMocTH 0,05 IPOBEPHUTH, COTNACYETCS U

TUIIOTE3a O HOPMAJIBbHOM pAaCIpPEEIEHUH TI'€HEPaJIbHOM COBOKYIMHOCTH X C 3MIIHMPUYECKUM
pacripeielieHueM BbIOOPKH:

OMnupuyeckas yacrtora n, | 58 | 96 | 239 | 328 | 147 | 132

Teopernueckast wacrota n, | 43 | 120 | 245 | 290 | 200 | 102

3aoanue 5. Haiitn BhIOOpOYHOE ypaBHEHHE JMHEHHOW perpeccuu Y Ha X u BbIOOPOYHBII
koaduimeHT koppensauuu. Caenats BHIBOJ O CUIIE CBSA3H.

b 1 2 3 4 5

y 3,2 4,2 2,7 0,7 1,2
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Mpunoxkenune Ne5. O6pasLbl KOMNbIOTEPHDbIX TECTOB

O6pasey Tecta: "AHanuTnuecKkaa reometpua"
3apaHue Nel

YpaBHeHMe npamoii, M306paxKeHHOM Ha PUCYHKe, UMeeT BUA, ...

A y
1
0 bi X

Bbibepute oanH 13 4 BapMaHTOB OTBeTa:

1) x+y=1
2) x=1
3) y=1
4) x—y—-1=0

3apaHue Ne2

YCTaHOBUTbL COOTBETCTBME mMmexay ypasHeHnem KpVIBOVI M ee Ha3BaHnem

YKaxuTe cooTBeTCTBME A1A BCeX 4 BApUaHTOB OTBETA:

1) e 1) x’+4y’ =16

2) oKpyxrocTe 2) 4x*—y*=16

3) napa6ona 3) X’ =4y

a) runep6ona 4) x4y +2y=0

3apaHue Ne3
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3 3
2
YCTaHOBUTb, KaKas IMHUA onpeenseTca ypaBHeHem ) = Z 16 —x~.

Bbibepute oauH u3 4 BapnaHTOB OTBETA:

1) NOJIOBMHA 3/1/IMNCA, PACMO/IOKEHHAA B BEPXHEN NOJYMNIOCKOCTU
2) No/IoBMHA rMnepbobl, PacnoNoKeHHan B BEPXHEN NoMYNA0CKOCTH
3) MONOBMHA 3/1/INMCA, PACNOIOXKEHHAsA B HUMKHEW NOAYNAOCKOCTU
4) NoN0BMHA rnMnepbobl, PaCNONOKEHHANA B HUXKHEN NONYNNOCKOCTH

3apaHue No4
HanwucaTb ypaBHeHus NpAMoit, NpoxoAsiyeii yepes Toukn M, (1;2;3) mM, (3;—3;4) .
BbibepuTte oaMH 13 4 BapMaHTOB OTBETA:

x—-1 y-2 z-3

1)
4 -1 7
2 x—lzy—2:z—3
2 -5 1
3) x—lzy—2:z—3
3 -3 4
" x+3:y—3:Z—4
4 -1 7
3apaHue No5
. x—1 y+1 =z
Hantn TOYKY nepecevyeHnAa npaMmoun 1 = —2 = — W NZOCKOCTH 2x + 3y +z— 1 = O .
Bbibepute oanH u3 4 BapnaHTOB OTBETA:
1) (1;3;2)
2) (2:-1:3)
3) (2;-3:6)
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4) (4;6:1)

3apaHue N26

[aHbl KOHLbI A(3;4) n B(5;2) 0AHOPOAHOrOo CTepXHA. ONpeaennTb KOOPAMHATbI €ro LEeHTpa

TAXECTU.
Bbibepute oauH u3 4 BapnaHTOB OTBETA:
1) (8;6)
2) (-2;2)
3) (4;3)
4) (-1,1)

3apaHue Neo7
Mpambie y —2x—10=0un3y—-6x+2=0..

BbibepuTe 04MH 13 4 BapUaHTOB OTBETa:

1) nepecekatotca He nog, 90°
2) coBnagatoT

3) nepneHauKyasapHbI

4) napanfienbHsbl

3apaHue Ne8
HanucaTtb ypaBHeHME NPsAMOM, NpoxoasaLLein Yepes TOUKY A(—Z;l) v obpasytoleit c ocblo Ox 45°

BbibepuTe 04MH 13 4 BapUaHTOB OTBETA:

1) y=x+3
2) y=—x-3
3) —2x+y=0
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4) x=2y—-1=0

3apaHue Ne9

HaliT yron mexay naockoctamm 2x— y+ 3z+1=0undx-— 2y +6z+7=0.

Bbibepute oauH u3 4 BapnaHTOB OTBETA:

1) 0°

2) 90°
3) 450
4) 30°

3apaHue Nel10

Onpeaennte KOOPAMHATbLI LLEHTPa U paauyc chepbl, 3aA4aHHON CeayoWwmm ypaBHeHEM

x>+ +2°+4z=0.

BbibepuTe 04MH 13 4 BapUaHTOB OTBETA:

1) 0(0;0;2), r=2

2) 0(0;0,-2), r=2
3) 0(0;0;2), r=4

) 0(0;0,-2), r=—4

O6pasey tecra: «lMpegenbi»

1. Haiimu npeden

. x—1-2
lim
x5 X=5
OTBeTbI:
1) -4; 2) 4, 3) l 4) ——
’ 7 4 ’ 4 .
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2. Haiimu npeden

lim(1+31gx)"'

x—0

OTBeTbl:

1) o0; 2) 1; 3) e3; 4) e’.

3. Hailimu npeden

2 2
y 2n-+n-1
11m
nw\ Sn% —Tn+2

OTtBeTbI:
1 1 2 4
1) ——; 2) ——; 3) - 4) —-
7 2 5 25
4. Haiimu npeden
lim(x+a —+/x)
X—>00
OTBeTbl:
1) 0; 2) -1; 3) a; 4) 1.
5. Haiimu npeden
y ¥+ x—12
)10 0 D T ——
+532x% —9x+9
OTBeTbl:
1) l 2) 2: 3) _f 4) Z
2’ ’ 3’ 3

6. Haiimu npeden
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X

Iim———
x—0v1—cosx

2) N2, 3) oo; 2) g

KONT Ne 3 «AuddepeHumnpoBaHme GyHKLUN»

Haiitn npoussogHble:

1) _ 3x+sinx
Y cosx—10
OTBeThbI:

., 3+4cosx
a)y'=——; ;

sin x

, 3xsinx—7cosx—29

B)y'= ;

(cosx—10)

2) y=In*(2x+1).

OTBeThbI:
a)y'=8In’2x+1) ;

. 8

B) Y :(Z)CT)};

3) X’ +lny—x’e’ =0.

OTBeThbI:

a)y'=(2xye’ —3x%)y 5 ;
x“ye’

BapumaHnTt 1
Haiitu y'
3—cosx
6) y'=———
sin” x
, €o0s2x—3xsinx—7cosx—30
)y'= : :
(cosx—10)
Haiitu y'
8In’(2x +1
6= S Qr+D).

2x+1

Ny'=8n(2x+1)-2.

Haiitn y'.

. 1
6) y'=(2xye’ =3x"y)y ———;

¥

I-x"ye
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1 2xye’ —3x°

B)y'=(2xyey—3x2y)~—2; y'= ald .

1-x"ye 1—xye’
4) y=(2tg3x+1)"", Haittn y"
OtBeTbl:
a)y'=(2tg3x+1)" cos3x ;

. 2

6) ' = [3c0s 3x In(2rg3x +1) + CSI3XSEC 3% o3y 1yinde

2tg3x+1
B) y'=(2tg3x+1)" - In(2tg3x +1) ;

r)y'=(2tg3x+1)""".cos3x-3.

5) y:2x4—3i+1 . Haiti y"

P

OTBeTbI:

a)y'=8x =% ; 6)y'=8x —x* ;

1

— r) '=8x3—3/x_2+1.
lx g

B)y'=8x"+

6) y=(x+x’)-arctgx . Haiitn y'
OtBeTbl:
2 C143x°
a)y'=(1+3x")arctgx+x ; 6)y'= 7
I+x
B) y'=3x"arctgx+x ; Ny'=(1+3x")-(1+x%) .

Haititn " .

x=£+3t+1
7)
y=3+5 +1

OTBeThbI:
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a) " = 10¢
S TR
B) " = 10¢ )
YT p s
8) y:72X+ 4
OTBeThHI:

3

a)y':7x1n7-2+§x5 ;

8

5x3/x_2

B)y'=7"In7-2—
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10¢
6 " — ’_
R 37+t
U 10¢
Y37 -3
Haitu y'

2 1
6)y'=x-7"’1+§x5 ;

Ny'=7"In7+x-7""+

4

3f 2
X3/ x
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MpunoxeHue Ne6. O6pasubl bunetos
1 CEMECTP

KBIPI'BI3CKO-POCCUUCKHUM CJABAIHCKUN YHUBEPCUTET
KA®EJIPA BBICIIEM MATEMATHUKHA

Kypc 1 Cemectp _ 1 JducuumiuuzHa_MaTeMaTHyecKHil aHAIN3

Bujger Ne 1

Marpunesl. Bunabsr Mmatpui
OyHKIUS: OmpenesieHue, CrocoObl  3aJaHus, o00JacTh OINPEACIICHUs, YETHOCTb,
HEYETHOCTD.

N —

3. Haiitu matpuny C = A" —3B, rue A:(l 2 3} 3
01 2/

S » O

1
6 .
3

4. Tlpu xakux 3Hadenmssx & u [ mexkroppl a=«ai+7j+3k u b=i+[j+2k
KOJUTMHEApHbI?

5. VCTaHOBUTb, Kakas IMHHS ONpenensieTcs ypasHeHmeM X =9 —24 y2 +4y+8.

[TocTpouTs ee.

(x2 —4) sin2x
6. Beruucaurs openensl: a) im——— 0 1 .
P ) =2 x* —5x+6 ) lgpe“—l
2 CEMECTP

KBIPI'BI3CKO-POCCUUCKHUM CJABAHCKUN YHUBEPCUTET
KA®EJIPA BBICIIEM MATEMATHUKHA

Kypc 1 Cemectp _ 2 JlucuumuvHa Beicliasg MmareMaTuka

Buaer Ne 1

1. 3agaum, MNpPUBOIAIIME K TIOHATHIO OIPENEIICHHOro HHTerpana. OrmnpezneneHue
OTIpeNIeJIEHHOT0 MHTErpaa, ero reOMEeTPUUEeCKU U (PU3NUECKUIT CMBICITBI.
2. YacTHbIe IPOU3BOJIHbBIE

. . x7"—8+4xcosx
3. Haiitu HeompeeieHHBIN UHTETPAI J. dx.

X

Haiitu nponsBonnyo GyHKIMu y = (cos x)sex .
Hccrenosath Ha SKCTpeMyM GyHKIHMIO z = 2xy —3x” —23° +40 .

Haiity niomans GUrypsl, OrpaHUdeHHOM TMHUAMU Y =x" —4, y=5.

N A

Brrancnutes uHTETpan I .[ ydxdy » T 00nactb D orpanuveHa JuHusAMu: x—y =4, x=0,
D

y=0.
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3 CEMECTP
KBIPI'BI3CKO-POCCUUCKHU CJ}ABHHCKI/H?I YHUBEPCHUTET
KA®EJIPA BBICIIEA MATEMATUKHA

Kypc 2 Cemectp _3 JlucuumuivHa Belcmiasg mareMaTuka
buner Ne 1

1. Tpusnak [Janambepa.
2. JuddepeHunanbHbie ypaBHEHHS IOy CKAIOIIHE TOHMKEHUE MOPSIKA

2n
> (2n—1
3. HccnenoBarb cX0AMMOCTD psijia Z( 3” J .
n+

n=1

5 = n(x —1)"
4. Haiiti 06;1acTh CXOAMMOCTH Psiia Z —T

n=1
5. Bbraucauts potop Bekroproro nonst @(M)=(x—z)i —yj +(y+2)k .
c;’x N dy _0
3y +1 2x-1

y"+ y=3sin Sx+2cos5x

6. Haiitu oOmiee pemenue nudhepeHInaaTbHOr0 ypaBHEHUS

7. Haiitu obmiee pemenue nuddepeHInaIbHOr0 ypaBHEHUS

4 CEMECTP
Ksipreisko-Poccuniicknii Ci1aBsiHCKU Y HUBepCUTET
Kadeapa Boiciieit MaTtemaTuku
Kypc 2 Cemecmp 4 JJucyunnuna Bbicliasg MaTeMaTHKA
DK3AMEHAIIMOHHBIN BUJIET Ne 1
1. Knaccuueckoe onpeneneHne BEpOITHOCTH.

2. I/IHTepBaJ'IBHOe OLICHMWBAHHC. I[OBepI/ITeJ'ILHaH BCPOATHOCTD. I[OBepI/ITeHBHHﬁ HWHTCPBAJI.

3. bBpocaror ABe mecTUrpaHHble UrpanbHble KOCTU. HailTh BEposITHOCTB TOTO, UTO cCyMMa
BBIITAaBIIINX OYKOB — HCUYCTHOC YUCIIO.

4. Ha oTnenpHBIX KapTOYKaX HAMMCAHBI OYKBBI «H», «J», «O», «o», «u». [Tocie
nepeMeIInBaHus OepyT MO OJTHOM KapTOUKE U KJIaAyT MOCIEIOBATEIHHO PSIOM.
Brruucnure BEpOATHOCTh, YTO MOJIYYUTCS CIIOBO «UHUCIION.

5. Cnyuaiinas BennurHa X 3a7aHa 3aKOHOM pacripeieieHus

X 2 3 ? 11

P 0,1 ? 0,3 0,2

U3BecTHO, 4TO MaTeMaTH4ecKoe oxuaanue X pasHo 5,7. Haiitu a) Haiitn P(X =3),
0) 3HaueHHE X, KOTOpPOE OHA MPUHUMAET C BEepOSTHOCTHIO 0,3.

6. Ucnonb3ys kputepuil y° Ha ypoHe 3HaunMoctu 0,01 MPOBEPUTH, COTNacyeTcs Ik

TUI0TE3a 0 HOPMAJIbHOM paclpe/IesIeHNH TeHepaIbHON COBOKYITHOCTH X C
SMIIUPHUYECKUM paclpeieIEHUEM BBIOOPKHU:

OMmnupuyeckas 4acTora 7, 8 16 40 72 36 18 10

Teopernyeckas wacrora 7, 6 18 36 76 39 18 7
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  φ


    4 x d x − 3 y d y = 3 y   x 2 d y − 2 x   y 2 d x .


    y 2 d x +  (   e  2 / y + x ) d y = 0 ,     y  ( e ) = 2


    y ′ + x y = ( x + 1 )   e  − x   y 2 ,       y  ( 0 ) = 1 .


    3   x 2 e  y d x + (     x 3 ⁡    e  y − 1 ) d y = 0 .


   x 4  y  ′ ′ +    x 3 y ′ = 1 .


    y ‴ − 3   y ′ − 2 y = ( 4 x + 9 )   e  2 x .


    y ″ + 2   y ′ + 5 y = − 2   s i n ⁡  x .


    y ″ + 16 y = 16   c o s ⁡  4 x − 16   e  4 x


    y ″ + 6   y ′ + 8 y = 4   e  − 2 x / ( 2 +   e  2 x )


  y  ( 0 ) = 0 ,         y ′  ( 0 ) = 0

