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1 PE3YJIbTATBI OCBOEHUA JUCHUITJINHBI

Tabmuna 1- Ilnanupyembie pe3yiabTaThl OOYYCHHsI 1O JAUCHHUIUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTCHHI/Iﬁ

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIM

Nuaukatopel
TOCTHIKEHUSI
KOMIIETEHIINHU

Hucuunnnna

PesynbraTel 00y4eHus (BraaeHus,
YMEHUS U 3HaHUS), COOTHECEHHBIE C
KOMITETeHIMSIMUA/MHAUKATOPAMH
JOCTH)KEHUS] KOMIIETEeHLIUU

OIIK-1: Cnocoben
penraTh TUTIOBBIC
3a7a49u
npodecCHOHAIbHON
JIeITEIIbHOCTH Ha
OCHOBE 3HaHUN
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK C
IPUMECHEHUEM
UH(POPMAaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH.

OIIK- 1.1:
JleMoHCTpUpYyET
3HAHHUE METOJIOB
MaTeMaTU4eCKOTO
aHajus3a,
HEOOXOIUMBIX JUIS
PEIICHUS TUTIOBBIX
3a7a4 B 00J1acTu
arpoXvUMHUH,
arporno4YBOBeICHUS
Y arpo3KOJIOTHH.

Marematuka u
MaTeMaTU4eCK
asg CTaTUCTHUKA

3unamo: pynnamenTanbHble (0a30BbIC)
MOHSITUS U OTIPEACTICHUS N3y4aeMBbIX
pa3aenoB MaTEMATUKU: JIMHEWHOW U
BEKTOPHOU aJireOphl, aHATUTHIECKOM
reoOMEeTpUH, MaTEMaTUYECKOT 0 aHAIN3a,
TEOPUHU BEPOSATHOCTEH U MAaTEMaTUYECKOM
CTaTUCTHUKH; OCHOBHBIE METO/IbI
BBIILICTICPEYUCIICHHBIX Pa3/IeliOB
MaTEeMaTHKH, IPAMEHSEMBIE JUISI
pelleHus] TUIOBBIX 3a/1a4, UX
IIPOCTEUIINE TPUIIOKEHNUS B
npohecCUOHANBHBIX AUCIUTIIMHAX.
Ymemu: ncnonp30BaTh B O3HABATEIbHOM
pohecCUOHATLHON NesITeNbHOCTH
0a30Bbl€ 3HAHUS AUCLUIUINHBL;
IPUMEHSTH Ha TPAKTUKE 3HAHUS
JUCIUIUIMHBI Ha COOTBETCTBYIOILIEM
YPOBHE U MPOSBIATH BHICOKYIO CTEIICHb
UX TOHUMaHMSI; IEPEBOANTH Ha
MaTeMaTHYEeCKUH SI3bIK IPOCTENIIINe
Mpo0JIEMBbI, TIOCTABJIEHHBIE B TEPMHHAX
JPYTUX MPEIMETHBIX 00JIacTel;
BBIOMPATH ONTHUMAJIBHBIN METOT PEIICHUS
3aJa4u 1 000CHOBBIBATH CBOM BBIOOD,
OLICHUBATH ITOJIYYE€HHBIN pe3yJbTar,
CTPOMUTH NPOCTEUIINE MATEMATHUYECKHE
MOJIETU MPUKIIAJHBIX U
npogeccuoHaIbHbBIX 3ajay; IpUoOpeTaTh
HOBBIE MaTeMaTHUYECKHE 3HAHUS,
UCHOJb3Yysl 00pa3oBaTeNbHbIC U
nH(}OPMAaLIMOHHBIE TEXHOJIOTUH.
Bradems: MmaTeMaTHUECKON CUMBOIUKOM,
OCHOBHBIMH CITIOCOOAMU MPEJCTABICHUS
MaTeMaTH4ecKoil nHpopMau
(aHamUTHYECKUM, IpaUIECcKuM,
CHUMBOJIbHBIM, CIIOBECHBIM U JIp.),
ompeeseHueM 00J1acTH TPUMEHEHUS
MaTEMaTHYECKOI 0 3HaHUS K PELLIEHUIO
KOHKpETHOM 3aJjaui; METO/IaMU
IIOCTPOECHMSI MATEMaTUYECKUX MOJIENEN 1
WX MCCIIEIOBAHUS B PA3IUYHBIX cepax
npodeccCHnoHAEHON IEeATENBHOCTH,
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PesynbsraTel 00yuenus (BirageHus
Nuaukaropel y ya (B1az ’
Kox v saumeHoBaHue YMEHUS U 3HAHUS ), COOTHECCHHBIE C
JTOCTUKEHUSI JucuunimHa
KOMIIETEHI[UHA KOMIIETSHITHSIMI/MHIUKATOPaMU
KOMIIETEHIIHN
IOCTHIKEHUS KOMIIETEHIIUN
MaTEeMaTHYECKUMH 3HAHUSIMH; YMEHUEM
YUTATh U AHAIU3UPOBATH YICOHYIO U
HAyYHYIO MAaTEeMAaTHYECKYIO JIUTEPATYPY.
2. INEPEYEHD OLEHOYHBIX CPEJICTB JJIsA MHODTAIIHOI'O

®OPMHUPOBAHUA PE3YJIBTATOB OCBOEHHUSA JUCHUILIMHBI (TEKYIIAM

KOHTPO.Ib) U IPOMEXYTOYHOM ATTECTAIIUA

2.1 HJ’IH OLICHKU PE3YJIbTAaTOB OCBOCHU NUCHHUIIJIMHBI UCITOJIB3YIOTCA:

- OHCHOYHBIC CPCACTBA TCKYLICTO KOHTPOJIA YCIICBACMOCTH

- OICHOYHELIC CPEACTBA JJIA HpOMC)KYTOqHOﬁ arreCcTaivu 110 JUCHMITIIINHE.

2.2 K 011eHOYHBIM CpPEICTBaM TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH OTHOCSTCS:

- TCCTOBBIC 3a1aHUA,

- 3alaHus 110 TCMaM IMPAKTHYICCKUX SaHHTHﬁ;

- HHIUBUIyalIbHBIC 3a]JaHUS B pAMKaX CaMOCTOSITEIIbHON pabOThI;

- 3aiaHuA 110 KOHTPOJIbHBIM pa60TaM.

23 K OLCHOYHBIM CpCACTBAM JIA HpOMe)KyTO‘-IHOI\/’I arrectaiguu 10 JUCHHIIIIMHE,

OTHOCATCA:

- MPOMEXKYTOUHas arrectanus B Gopme auddepeHIIMpOBaHHOTO 3a4eTa MPOXOIUT MO pe-

3yJIbTaTaM INPOXOXKACHHUA BCEX BUA0B TCKYIICTIO KOHTPOJISI YCIIEBAECMOCTH

- OK3aMCHAIIMOHHBIC BOIIPOCHI 1 3aJlaHUA.

3. OHEHOYHBIE CPEACTBA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTH
3.1 TecroBble 3alaHUs MpeaHA3HAu€Hbl JUISI OLIGHKM B paMKaxX TEKYIIEero KOHTPOJI

YCII€EBAEMOCTHU 3H3HI/II>1, HpI/IO6peTeHHBIX CTYACHTAMH Ha JICKIMOHHBIX U IMPAKTHYCCKUX 3aHATUAX.

ConepmaHHe TECTa ONpPCACIIACTCAd B COOTBETCTBUM C COACPKAHUCM JHUCHUILIMHBI

MMponopuruoOHaJIbHO y‘-IeGHOMy BPEMCHHU, OTBCACHHOMY HA HU3YYCHUC PaA3JCJIOB, NCPCUUCIICHHLIX B

paboueil mporpamme MOJTyJIsl.

Bpewms Bemmonnenns tecra 120 muH.

TunoBele BapuaHTHI TECTOBBIX 3alaHUN NpuBeaeHbI B [Iprtoxenun Ne 1.

3.2 IlIkama OLICHMBAHUS TECTOBBIX 3aJaHUM OCHOBaHA Ha MATUOAIBHOM CUCTEME.

OI_ICHKa «OTJIMYHO» BBICTABJIACTCA IMPU IMIPABUIILHOM BBIIIOJIHCHUHN HC MCHECC 90% 3aJIaHUi.

OneHKa «XOpOII0» BBICTABIISIETCS IIPH MPAaBUJIBHOM BBIITOJIHEHUH HEe MeHee 80% 3a1anuid.

OHGHKa «YOOBJICTBOPUTECIIBHO» BBICTABIIACTCA IIPU IPABUJIBHOM BBIIIOJJHCHHU HE MCHCEC
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60% 3amaHuU.
OneHka «HEeyA0BIETBOPUTEIBHOY» BBICTABIISIETCS IPU IIPABUIIBHOM BBINOJIHEHUN MeHee 60%
3a/laHUN.

Pe3ynbraTthl M3MepeHMI HWHAMKATOPA CUYUTAIOTCS TIOJOXKHUTECIBHBIMA TPU TMPABUIBHOM
BEITIOTHEHUHN He MeHee 60% 3amanuil.

3.3 3amanus 1Mo TeMaM MPAKTHYECKUX 3aHSATHIA.

Tembl 1 00pa3ibl 3aJaHUIN IPAKTUYECKUX 3aHIATUN ITpuBeAeHbI B [Ipunoxenun Ne2.

3.4 Kpurepunm M mIKaja OLICHWBAHHSA PE3YJIbTAaTOB BBIIOJHEHUS 3aJaHUK II0 TEMam
IIPAKTUYECKUX 3aHATUM.

[llkama oleHWBaHUS PE3YJIBTATOB BBIOJIHCHUS 3aJaHU OCHOBAaHA HA MATHOALTEHOU
CUCTEME.

OneHka «OTJIMYHO» BBICTABISETCS B CIydae, €CIU 3aJaHUs BBIIOJHEHBI 110 NPAaBUIbHBIM
dbopMynaM u anropuTMam u 6e3 OINOOoK.

OneHka «XOpoIlo» BBICTABISETCS B Ciydae, €CIU 3aJaHHUs BBINOJIHEHbI IO NPaBUIbHBIM
dbopMysiaM U alropUTMaM, JOIMYIICHO He 0oJiee IBYX OMIHOOK.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABISETCS B CIydae, €CJIM 3aJaHus BBIIIOJHEHBI II0
NPaBUWIBHBIM (pOpMyJIaM M aIrOpUTMaM, JIOMYIIEHO TPU OLIHMOKH.

OneHka «HEyJIOBIETBOPUTEIBLHO» BBICTABISETCS B Ciy4ae, €ClIM 3aJaHusl BBIIOJHEHBI C
HCIIOJIb30BaHUEM HENPABUIIbHBIX aITOPUTMOB U GOpMYIL.

Pe3ynbrarsl M3MepeHM MHIMKATOPA CUUTAIOTCS MOJIOKUTEIBHBIMHU IPU IMOJIOXKHUTEIBHOM
OLICHKE 3a BBIIIOJIHEHUE 3aJJaHUsl.

3.5 UnnuBunyansHbie 3ananus (M13).

N3, BeINONHsSEMbIE CTyJE€HTaMH B paMKax CaMOCTOSITEJIbHOM palOoThl, MpeaycMaTpuBaioT
AaKTUBHYIO IPOPAa0OTKY TEOPETUUYECKOI0 M MPAKTHUECKOr0 MaTepuaia TeKyIIMX TeM, OMHUpasch Ha
(aKThl U3 JIEKLIMOHHBIX 3aHATUH, Y4eOHOH TUTepaTypbl U NPAKTUYECKUX AYJAUTOPHBIX 3aHATHI.

Tunossie BapuanTel 3 npusenens! B [Ipunoxenun Ne3.

Lenbto Takux 3amaHuil sBiseTcss (GOPMUPOBAHME YMEHHI U HABBIKOB MO OCBOEHHUIO U
CaMOCTOSITEIbHOMY  HCIOJIb30BAaHMIO  MOJIYUEHHBIX  3HAHUH TpPU  PEUICHUH  TUIOBBIX
MaTemMaTHueckux 3agad. OleHka pe3yapTaToB BBINOJIHEHHA 3ajaHus 1o Kaxaomy W3
NPOU3BOJUTCS TPU TPEJOCTABICHUU CTYJICHTOM OT4eTa Mo paboTre, MOAPOOHOT0 OOBICHEHUS
METOJIOB U PEe3yJbTaTOB PEIICHHUS] U Ha OCHOBAaHUHU OTBETOB CTYJEHTAa Ha BOMPOCHI IO TEMaTHKE
paboThl. PaboTa cunTaercs BBIIOJIHEHHOM B TOM ciyyae, Korja Bce 3agauu M3 pemieHsl BepHO U

3allUIICHEI.
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3.6 Kputepuu 1 mkajia OlieHMBaHUS PE3YyIbTAaTOB BhIMOJIHEHU 3.

[IIkana orleHNBaHUS PE3yabTaTOB BhINOMHEHUsI I3 ocHOBaHa Ha MATHOAIUIBHON CUCTEME.

OneHka «OTJIMYHO» BBICTABISETCS B CIy4yae, €CJIM 3aJaHusl BBIIOJHEHBI 110 MPaBUIbHBIM
dbopmyam u anropuTMam u 6e3 OmrooK.

OneHka «XOpOIlO» BBICTABISETCS B CiIydae, €CIU 3aJaHUs BBINOJIHEHbI MO NMPaBUILHBIM
dbopMyniaM U anropuTMaMm, JOMYIIEHO HEe OoJiee IBYX OIIHOOK.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS B CIy4yae, €CJIM 3aJaHUs BBIIOJHEHBI 110
MPAaBWIBHBIM (OpPMYJIaM U aJrOpUTMaM, JOMYIIEHO TPH OLIHOKH.

OneHka «HEYIOBIETBOPUTENIHLHO» BBICTABISETCS B Cily4yae, €CJIM 3aJaHusl BBIIIOJHEHBI C
UCTIOJIb30BaHUEM HENPABUIIBHBIX aJITOPUTMOB U (POPMYIL.

Pe3ynbrarthl M3MepeHUl MHIMKATOPAa CUUTAIOTCS MOJIOXKUTEIbHBIMU HPU IOJOKHUTEIBHOU
OIICHKE 32 BBINOJIHEHUE 3aJaHHsl.

3.7 Y4eOHBIM IUTAHOM MPEAYCMOTPEHO BBIMIOJHEHUE CTYIEHTAMU JBYX KOHTPOJBHBIX
pabor.

OO0pa31pl THIOBBIX BapUAHTOB 33JJaHUN KOHTPOJIBHBIX padoT npuseneHs! B [Ipunoxennn Ne

KonTponbHas paboTa, BeIONHEHHAas 0e3 TpyObIX OIMMOOK, AOMyCKaeTcs K 3alluTe. 3aiuTa
KOHTPOJIbHOM pa0OThl COCTOMT B BBIIIOJIHEHUU B NMPUCYTCTBUU MPENOAaBaTeNsl JOO0ro 3a1aHus,
AQHAJIOTUYHOTO KOHTPOJIBHOU padorTe.

3.8 Illkama oneHUBaHUS pPE3yNbTATOB BBHIMOJIHEHHS 3aJaHUl KOHTPOJBHON paboThI
OCHOBaHa Ha MATUOAIITLHON cHucTeMeE.

OrneHka «OTJIIMYHOY» BBICTABISETCS B Clydae, €ClU 3aJaHus BBITOIHEHBI MO MPaBUIHHBIM
dbopmynam u aropurMam u 6e3 OmrooK.

OreHka «XOpOIII0» BBICTABISETCS B CiIydae, €CIU 3aJaHUs BBITIOJHCHBI 1O MPaBUIHLHBIM
dbopMynaM U anropuTMam, JOMYIIEHO He OoJiee IBYX OIIHOOK.

OrneHka «yJIOBIETBOPUTEIHHO» BBICTABISETCS B Cllydae, €CJIM 3aJaHUS BBITOIHEHBI IO
MPaBWIBHBIM (OpPMYJIaM U aJrOpUTMaM, JOMYIIEHO TPH OLIHOKH.

O1eHKa «HEYTOBIETBOPUTEIHHO» BBICTABIISCTCS B CIydae, €CIM 3aJaHWs BBITOJHEHBI C
UCIIOJIb30BaHNEM HETPABUIBHBIX alTOPUTMOB U (GOpPMYIL.

Pe3ynbTaTthl M3MepeHHl MHIMKATOpa CUUTAIOTCS MOJIOKUTEIBHBIMHU TPU MOJIOKUTEIHHON

OILICHKE 3a BBIIIOJIHCHHUEC 3aJaHUs.

4 OLIEHOYHBIE CPEJICTBA JJII MPOMEXYTOYHON ATTECTAIIMU 10
JUCIUIIVIMHE
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4.1 IIpomexxyTo4Has aTTecTaus B MEPBOM cemecTpe B Gopme nudpepeHInpoBaHHOTO 3a-
YeTa MPOXOIUT IO Pe3yIbTaTaM MPOXOXKACHUS BCEX BHJIOB TEKYILETO KOHTPOJIS yCIIEBAEMOCTH.

KoHTponbHble BONPOCH! U 33JaHus 10 JAUCHHUILIMHE, KOTOPBIE P HEOOXOAMMOCTH (B CIIy-
yae He IPOXO0XKACHUS 00yJaroIMMCs BCEX BUIOB TEKYIIETr0 KOHTPOJISI) MOTYT OBITh MCIIOJIb30BAHbI
JUTSL IPOMEXKYTOYHOU arrecTan B Gopme nuddepeHnpoBaHHOro 3a4era, MPUBEACHbI B MPUIIO-
sKeHuu Ned.

4.2 TlpomexxyTouHasi aTTECTallMs BO BTOPOM CeMECTpe MpoBoauTcs B (opme sk3ameHa. K
9K3aMEHY JOIYCKAIOTCS CTYIEHTHI, MOJIOKUTEILHO aTTECTOBAHHBIE MO PE3yJIbTaTaM BCEX BUIOB
TEKYIIEr0 KOHTPOJISI YCIEeBaeMOCTH. THIIOBBIE OJK3aMEHAIMOHHBIE BOIPOCHI W 3aJaHUs B
[Tpunoxxenuu Neb.

[IpencraBneHHble SK3aMEHAIIMOHHBIE BOIIPOCHI ISl TIPOBENICHHS SK3aMEeHA KOMITOHYIOTCS B
OuWJIeThl MO JIBa BOIPOCA, OTHOCSIIMECS K Pa3jIMYHBIM T€MaM M HMHAMKATOpaM JBYX pa3iesioB
JUCIUILIMHBI M IBYX MPaKTHUECKUX 3a/aHuil. Ha ycMoTpeHue sKk3aMeHaTopa SKk3aMeH MOXKET ObITh
NPOBE/IECH B MUCHMEHHOW, YCTHOH WM KOMOWHUpoBaHHOH (opme. [lpu Hammumm coMHEHUH B
OTHOIICHWHM 3HAHWA ¥ YMEHUH CTyICHTa OK3aMEHAaTOp MOXeT (MMeeT TMpaBo) 3aJaaTh
JOTIOTHUTEIIbHBIE BOIPOCHI, a TAK)KE AAaTh JOTIOJIHUTEIHLHOE 3a/laHuE.

4.3 Kputepuu 1 1ikana OleHUBAHUS IPOMEXYTOYHON aTTeCTalllH.

[Ikana MpOMEKYTOYHOM aTTECTAIMH IO JUCIUTUIMHE OCHOBAaHA HA MATHOAUTEHON CHCTEME.

OneHka «OTJIIMYHO» BBICTABISIETCS B Cly4ae, €CIM CTYACHT HCUEpIIBIBAOIIE,
MOCJIEI0BATENIbHO, YETKO U JIOTHYECKU CTPOIMHO HM3j1arajl OTBEThl Ha BOIPOCH, OOOCHOBBIBasl UX B
qucie MPOYero M 3HaAHUAMHU U3 001e00pa3oBaTeNbHbIX JAUCHUILIMH, YMEET JejaTh 0000IIeHus U
BBIBOJIbI, BJIaJIC€T OCHOBHBIMH TE€PMHUHAMHM M TOHSATHSIMH, YMEET TECHO YBS3bIBaTh TEOPHIO C
NPaKTUKOHM, CBOOOIHO CHpaBisieTCs C 3a/Ja4aMH, BOIPOCAMH W JAPYIHMMH BUIAMU TPUMEHEHUS
3HAHWH, MCIIOJIb30BAJ B OTBETE MaTepHall IOTIOTHUTEILHON JINTEPATypHhI, 1ajl PaBUIbHBIE OTBETHI
Ha JIOTIOJIHUTENbHBIE BOIIPOCHI.

OreHKka «XOpOIO» BBICTABISAETCS B CIIydae, €CIIM CTYJACHT TPaMOTHO M IO CYILECTBY
u3JIara OTBET Ha BONPOCHI, HE JOMYyCKas CYIIECTBEHHBIX HETOUYHOCTEH, HO MPH 3TOM €r0 OTBETHI
OBUIM HEIOCTAaTOYHO OOOCHOBaHBI, BIIQJCET OCHOBHBIMH TEPMHUHAMHU M TOHATHSMH, TPaBUIHHO
IOpUMEHSET TEOPETHUYECKUE IOJIOKEHUS NpU PELIeHUH 3a]ad, MCIOJb3yeT B OTBETE MarepHai
TOJIbKO OCHOBHOM JINTEpaTypbl; BJIaJIeeT OCHOBHBIMU YMEHHUSIMHM; IIPU OTBETE HA JIOTOJHUTENIbHBIE
BOTIPOCHI JIOITyCKaJl HETOYHOCTH M HE3HAYNTEIIbHBIC ONTHOKH.

OrneHKa «yIOBIETBOPHUTEIBHO» BBICTABISIETCS B CIydae, €CJIM CTYIEHT NPU OTBETE Ha
BOIIPOCHI MPOJIEMOHCTPUPOBAN 3HAHHS TOJBKO OCHOBHOI'O Marepuaia, HO JAOMYCKal HETOYHOCTH,

UCTOJIb30Ba]  HEJOCTAaTOYHO TMpaBWIbHBIE (OPMYIHPOBKH, HCIBITBIBACT 3aTPYAHEHUS TPU
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pEIIEHUN 3a/ad; HCIOJIb30BAN IIPU OTBETE TOJIBKO JIEKLUOHHBIM MaTepuain, IpH OTBETE Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI IOITYCKAJ OITHOKH.

OneHka «HEYIOBIETBOPUTENIBHO» BBICTABISIETCA B CIy4yae, €CIM CTYJEHT HE CMOT
OOBSICHUTh CMBICJI HAaIMCAHHOTO MM IpH TMOATOTOBKE K OTBETY TEKCTa; HE OpPUEHTUPYETCS B
TEPMHUHOJIOTUM TUCLUUIUIMHBI; HE MOKET OTBETUTDH HA JOIOJHUTEIIBHBIE BOIIPOCHI.

Komnerennuu B TOH yacTu, B KOTOPOH OHHU JOJDKHBI OBITH CHOPMUPOBAHBI B PaMKax
U3yUYEHHSI TUCIUIIMHBI, MOTYT CUATATHCS C(HOPMUPOBAHHBIMHE B CIy4ae, €CIU CTYIEHT MOJIyYMI Ha

OK3aMCHE ITOJIOKHUTCIbHYIO OLICHKY.
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5. CBEAEHUSA O ®OHAE OHEHOYHbBIX CPEJACTB U ET'O COI'JIACOBAHUU

@DOHJ OIEHOYHBIX CPEACTB JUIS AaTTecTallud 10 JAWCHUIUIMHE «Marematuka u
MaTeMaTHYeCKas CTATUCTUKA» MPEICTaBIsSeT cOo00M KOMIIOHEHT OCHOBHOW MPOQECCHOHATBHON
00pa3oBarebHON MTporpaMMbl OakalaBprara 1o HarmpasieHuto moaroroBku 35.03.03 Arpoxumust u
arpoIoYBOBEICHHE.

@DOH/I OLIEHOYHBIX CPEJCTB PACCMOTPEH M OJOOPEH Ha 3aceMaHuu Kadeapbl MPHKIATHON

MaTeMaTHKHU 1 nHPopMannoHHbIX TexHojoruii 04.03.22 (mporokomn Ne 6).
W.o.3aBenyromiero kadeapoi 74 A.N.Pynenko

DoHJ OIIEHOYHBIX CpeaACTB paCCMOTPCH U oz[o6peH Ha 3aCc€aaHHuHu Ka(be,[[pbl arpOHOMHUH U

arposkonoruu 22.04.2022 r. (mpotokon Ne 6).

v 4 y
3aBemyronias kadeapoit (%%/ O.M.benapeBa
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[Tpunoxenue No 1

TUITIOBBIE BAPUAHTHI TECTOBBIX 3AJIAHUAM

Bapmuanr 1

3 ) uB = (7 —3).Marpuna C = 2AT + B pasna:

Bonpoc Nel. Jlansl matpuisl A = (
-3
t(33)
-10 7
2 ( 16 —3)
3. He CyIllecTBYET

4. (-3 13)

Bonpoc Ne2. 13 matpui

1
_(7 -3 (3 7 -3 _ B '
A_(z 4)'8_(4 5 6)’C—(5 4 2) MOYKHO TIEPEMHOKHTh:
1. Au B,A uC
2AuB,BucC
3.A4u C,BucC

4B u A, BuC
3 1 2
Bonpoc Ne3. Jlana matpumia A =| -5 3 2 |. AnreOpandeckoe qomoIHeHUE Az, I
-4 -1 3
DJIEMEHTA A3, PAaBHO:
1. -16
2. 16
3.1
4, -1
2x+y—z=1
Bomnpoc Ne4. Tlpu penienun cucremsl ypaBaenuit {3x + 5y +z = 10
4x —2y+3z=28

meToaoM Kpamepa 3HaueHHE NEPEMEHHOM X PaBHO:

1.1
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2.2
3.—1

4. He ompeAesIeHO

Bonpoc Ne5. Jlansl BekTopsl: d = {3; —1; 1}, b= {2;1;0},¢ ={1;-2;3}, d= {—2;4; -6},
f ={0;2;4} , t = {0; —1; 2}. KosrHEapHBIMH SIBJISIFOTCS. BEKTOPBI:

1.du b

4.51/1&,]?1/15

Bonpoc Ne6. Jlanbl koopauHaThl BepiuH Tpeyroiasauka: A(3; —1;5), B(4; 2; —5) u C(—4; 0; 3).
Touka M - cepenuna croponsl BC. [lnuna mequansl AM paBHa:

1. V67
2. 49
3.5

4. 7

Bonpoc Ne7. Kocunyc yria mesky Bektopamu @ = —20+ 27—k u b = —60 + 3] + 6k pasen:

|
ES

r
RN

NS

&>
N R

Bonpoc Ne8. Jlansl koopaunatel Touek: A(2; —3;4), B(1;2; —1), C(3; —2; 1). Ilnomans
napaJuiesiorpaMma, oCTPOEHHOTO Ha BEKTOpax AB u R, paBHa:

1.5V2
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2.10V2
3.24/2
4.32

11

Bonpoc Ne9. MssectHo, uto |d| = 2, |B| = 3 u yron Mexay d u b paBen 135°. 3naueHue |& X El
paBHO:

1.3V2
2. -3\2
3.6V2
4. 6v/3

Bomnpoc Nel0. [l BekTopoB Ei(ax; ay; az) u b(bx; by; bz) BEKTOPHOE NPOU3BEIEHUE d X b
BBIYUCIISIETCS 110 (hopmyie:
-

T 7k
1' xa ya Za
Xb Yb Zp

bx ax C.X'
2.1by, a
bZ aZ CZ

330 = x)2 + (v — y1)? + (22 — 21)?

ay a, a,

4.|by b, b,

Bonpoc Nell. O6béMm TpeyroabHO# mupamusl ¢ Bepimmaamu A(-2;-2;0), B(0;4;-1), C(1;2;1),

D(-13;8;11) BerumcisieTcs OnpeneTuTesIeM:

-2 =2 0
110 4 -1
1 2 1
L 3 4 1
2.ig -11 10 11

2 6 -1
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-2 -2 0
0 4 -1
-13 8 11

3.

3 4 1
-11 10 11
2 6 -1

4. +

W

Bonpoc Nel2. VYpapHeHue ayiurica ¢ MEHTPOM B Hadayle KOOPJAHMHAT, MOJIyocsiMd a =5 u b= 3
MMEET BUI:

2 2
1=+ =1
25 9

N

25 9

xZ yZ_
3 ?+?—1
4.x* +y* =15

Bonpoc Nel3. DkcueHTpucuTeT runep0oibl ¢ BepiinHamu B Toukax A1(a;0), A2(-a;0), B1(0;b),
B2(0;-b) (dboxycsl Ha ocu OX) paBeH:

l.e=2
b
b
2.e =—
a
VaZ+b?
3.e=———
a
Vaz=p2
4. e =

Bomnpoc Nel4. Jlausr a8e Touku A(2; —1; 3)uB(4; —2; —1). Uepes Touky A TMepHEHAUKYISIPHO
BeKTOpY AB TIPOXOHT ILIOCKOCTS:

1.2(x—2)+(y+1) +4(z—3) =0
2.3x—4)—(y+2)—4(z+1) =0
3.200—2)—(y+1)—4(z—3)=0
4.3x -4+ -2)+4(z+1)=0

Bonpoc Nel5. YpaBHenue npsiMmoit, npoxozsiieit uepes ase Touku M1 (0; 0; 1) u M2 (-1; 0; 0)
3amuCchIBaeTCs POPMYIION:

X
1. £ =Z=
0
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[TPOPECCUOHAJILHOM

13

z—1
1
x+1 z+1

. 2x +4xt+3x%+1
Bonpoc Nel6. Ilpexen lim ==

—————————— DPAaBCH.:
x—00 X6+5x5—4x p
1. 2

2. 2/5
3. ©

4. 0
1\ 2%
Bonpoc Nel7. Ilpenen lim (1+—) paBeH:
1 9 xX—+o X
. €

2. ©
3. 2e

4, e

x—1
X% +x-2

Bonpoc Nel8. [Ipenen dynkmmm lirrll paBeH:
X—

1. 0

2. 13

Bonpoc Ne19. Jns pyukuuu f(x) = e?* - (1 — 3x) npoussoxuas f'(x) pasHa:

1. f'(x) = —3e?*
2.f'(x) = 2e?*71. (1 —3x) — 3e%*
3. f'(x) =2e** 1. (1 —3x) + 3e?*

4. f'(x) = 2e** - (1 — 3x) — 3e?*

x—1

x3+3-x2—4-x

Bonpoc Ne 20. ®ynknus y = HMMeeT TOYEK pa3pbIBa:

1. omny
2. IBe
3. TpH

4. He nMmeer
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Bonpoc Ne 21. Mexanuueckuii CMbICI IEPBOI MPOU3BOAHON COCTOUT B CJIEIYIOIIEM:

1. npon3BoAHAas OT IYTH 110 BPEMEHHU HEPABHOMEPHO JABUXKYIIEHCS TOUKH paBHA YCKOPEHUIO B
JlaHHBIA MOMEHT BPEMECHHU

2. Ipou3BOIHAs (PYHKIMH B TOYKE paBHA YIIIOBOMY KO (PHUINEHTY KacaTelbHOM, TPOBEACHHON
K rpaduKy QYHKIMU B 3TOH TOUKE

3. IpOM3BOIHAS OT ITyTH IO BPEMEHU HEPABHOMEPHO JBMKYILEHCS TOUKHA PaBHA CKOPOCTH B
JlaHHBIA MOMEHT BPEMECHHU

4. mpou3BoHas GYHKIIMHM B TOUKE paBHA padoTe cuie, MPUIOKEHHOH K 3TOH TouKe

Bonpoc Ne 22. AGciuccsl Touek SKCTpeMyMa At QYHKIUU Yy = 2.3

x3—2.x% = 6-x paBHB:
3 2

1. Xmax =3, Xmin =-2

2. Xmax = -2, Xmin =3

3. Xmax =-3, Xmin =2

4. X max =2, Xmin = -3

Bonpoc Ne 23. YacTHas npou3BoaHAS 9 or Gynkuun z = 4x? — 3xy? + 4y3 + 6x pasHa:

1. 3y*+6 ax
2. 8x—6xy + 12y* + 6
3. 8x—3y?+6
4, —6xy + 12y
Bonpoc Ne 24, YactHas npou3BogHas ai.zazy(l)yHKHI/II/I z = 4x? — 3xy? + 4y3 + 6x paBHa:
1. -6y
2. 8x+6
3. 3y?+6x
4. —6x

Bonpoc Ne25. F(X) — nepsoo6pasnas a1 pynkuun f(x) = 9°71n9 , Torna pasnocts
nepBoodpasubix F(2)—F(1) paBna:
1. 8

2. 9
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[TPOPECCUOHAJILHOM
15

Bonpoc Ne26. Heonpenesnennbiii uarerpan [ sin®x - cos3xdx paBeH:
1. 3sin®x — 5sin’x + C
2. sin’x —sin®x + C
3. —3sin’x — 5sin’x + C

4 sinx  sin®x

3 5+C

Bonpoc Ne27. [Tnomaap kpuBoiuHeiHo# Tpanerun D pasHa:

Ya

;-'\'-"

Bonpoc Ne 28 . JludpdepenunanbHbIM ypaBHEHHEM € Pa3AeISIOIIMMUCS IEPEMEHHBIMU SBIISETCS:

1. y' +7xy?=3x*+4
2. (e 4+ 2y)dy —ye®dx =0

3. y2¥+1dy +2%dx =0
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16

!

4. % = x3 —2y?

Bonpoc Ne29. ®opmyna bepuymiu 1715 morcka BEpOSITHOCTH TOTO, YTO B N HE3aBUCUMBIX
UCIIBITAaHUSX COOBITHE HACTYIUT POBHO K pa3, umeer Bu:

L P(k) = =—=¢(k),q =1~p
k
2. Py(k) = "2 e

3. B(k) =Ckpkq"*,q=1-p

1 k-
4, Pn(k)=ﬁ¢(£),q=1—p

Bomnpoc Ne 30. ®opmyia nokanbHOI TeopeMsl Jlannaca umeer BUI:

L P(k) = ==¢(k),q =1~p

k
2. B(l) =22 emp

3. B(k) =CipFq",gq=1-p

1 k-
4 Rl = 70 () a = 1-v

Bonpoc Ne 31. Jlucniepcust TUCKPETHON CIy4aliHOM BEIMYUHBI X BBIYUCIAETCS 1O popMyIIe:

1. D(X) =%

2. D(X) = xip1 + x2p2 + ... + Xnpn.

3. D(X) = M(X?) — [M(X)]?

4. D(X) = [17(x = M(X))2f (x)dx

Bonpoc Ne 32. 3a71aHo CTaTHCTHYECKOE pacIpeieieHue BRIOOPKH 06beMa n = Yo, n;:

X | xq | xy | e | Xp

n|ng|ny | ... | ng

Bri6opouHoe cpenHee X, BBIYUCISETCS HO GopMmyIie:

X1+Xo+ Xk
l—
n
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X1+Xk
2

2.
3. X1 N+ X ng
n

X1 MNi+Xa Nyt + XNy

4.

n

Bapuanr 2

Bonpoc Nel. Jlansl Matpuisl A = (:g) uB=(7 -3).
Marpuna C = 2AT + B pasna:

L (33)

2 (1 3)

3. e cymecTayer

4.(-3 -7)
Bompoc Ne2. U3 marpuir:

10 40 O
A TR R I

MO>KHO TIEPEMHOKHUTH:
1. Au B,A uC

2Au B,BucC
3.4A4uC,BuC

4B u A, BuC

3 1 2
Bonpoc Ne3. [lana matpuna A = (—5 3 2).
-4 -1 3

Anrebpanueckoe T0NOJIHEHUE Ay, IS DIEMEHTA Ay, PABHO:
1.-16

2.16
3. 17

4-1
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18

2x+y—z=1
Bonpoc Ned. Tlpu perrenuu cucteMsl ypaBHeHui {3x + 5y +z = 10
4x —2y+3z=18
meTtooM Kpamepa 3HaueHre mepeMeHHO y paBHO:
1.1

3. -1
4. He ompeaeseHo
Bonpoc Ne5. [lausl Bektopsl: d = {3; —1; 1}, b= {2;1;0}, ¢ = {1; —2; 4}, d= {—2; 4; -8},
f ={0;2;4} , t={0;1;2}. KominHeapHbIMH SBIAIOTCS CIEAYIONIHE APhl BEKTOPOB:
1.du b

2. ¢ud

Bonpoc Ne 6. JTansl KoopAuHATHI BepuiiH Tpeyronbuuka: A(8; —1;5), B(4;2; —5) u
C(—4;—1;3). Touka M - cepenuna ctoporsl AC. [lnuna meauansl BM pasHa:

1./94
2. 49
3.5

4.7

Bonpoc Ne7. Kocunyc yria Mexiy Bektopamu @ = 20+ 2] —k u b = —61 + 3] + 6k pasen:

1 2
9

2. 2
9

3. 2
2

&>
N | =



®OHJI OLEHOYHBLIX CPEACTB JJI1 ATTECTALMKU II0 AUCHUINUIMHE «MATEMATUKA 1 MATEMATHUYECKASA
CTATUCTHUKA» (IIPUJIOXKEHUE K PABOYEM IIPOTPAMME MOJVYJId) OCHOBHOM IPO®ECCHOHAJIBHOM
OBPA30OBATEJIbHOW ITPOI'PAMMBI BBICILIEI'O OBPA3OBAHMS (BAKAJIABPHAT) Bepcns 1

Bonpoc Ne8. Jlanbr koopauHats! Touek: A(2; —3; 4) B(l 2;—1) u C(3;—2;1). Ilnomans
rapajuiesiorpaMma, NOCTPOSHHOI0 Ha BEKTOpax AB u BC paBHa:

1. 5v2
2. 102
3. 2V2

4. 32

Bonpoc Ne9. M3sectho, uto |d| = 4, |b| = 3 n yron mesxny d u b pasen 30°. 3nauenue |d X b
PaBHO:

1.3v2

2. 6
3. 6V2
4. 6V3

Bomnpoc Nel0. [l BekTopoB Ei(ax; ay; az), b(bx; by; bz), E(cx; Cy; cz) BEKTOPHO-CKaJISIPHOE
(cMenranHoe) pousBeicHre d X b - ¢ BbIUMCISETCS 10 HOpMyJIe:

- -> '
t ]k
1' xa ya Za
Xp Vb Zp

4. \/(xz —x1)%+ (2 —y1)* + (22 — 71)?

Bomnpoc Nell. O6béMm TpeyroabpHO#M mupamu sl ¢ BepimmHamu A(-2;-2; 0), B(- 3; 1; 2), C(1; 2; 1),
D(-13; 8; 11) BbIuUCIsACTCS ONPEACTUTEIIEM:

-2 =2 0
110 4 -1
1 2 1
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. -1 3 2
2. ig -11 10 11
2 6 -1
-2 =2 0
3.1 0 4 -1
-13 8 11
L 3 4 1
4. ig —-11 10 11
-1 3 2

Bonpoc Nel2. VYpaBHeHHe d/uIMIICA € IIEHTPOM B HadaJile KOOPAMHAT, odyocsiMu a = 6 u b= 3
UMEET BUJL:

1. =-L=1
36 9
x2 y2

2. =+ =1
2 2

3. Z=+L =1
6 3

Bonpoc Nel3. DKCIEHTPUCHTET 3JIIHIICA ¢ BepinnHaMu B Toukax Ai(a; 0), Az(-a; 0), B1(0; b) u
B2(0; -b) (dbokycsl Ha ocu OX) paBeH:

1 e_m
T a
2 vaz=pz
T a
b
3. e =-
a
4. e =2
b

Bonpoc Nel4. Jlansr ae Touku A(5; —7; 1)uB(—4; —3; —2). Uepes Touky B mnepreHAUKYISIPHO
BeKTOpy AB TIPOXOMHT ILIOCKOCTS:

1. 2x—-2)+(y+1)+4(z-3)=0
2. —9(x+4)+4(y+3)—3(z+2) =0

3.3x—4)-(y+2)—4(z+1)=0
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4, -9(x—4)+4(y—-3)—-3(z—-2)=0

Bonpoc Ne 15. Vpasuenwue npsMoii, mpoxoasmiei yepe3 ase Touku Mi(0; 0; 1) u Maz(-1; 0; 0)
3amuCchIBaeTCS POPMYIION:

z—-1
1, = =X=22
1

x z—1
3. ===
0 1

x+1
4, o =2 =

Z
-1 0 -1

3x0+4x*+3x%+1
Bompoc Ne 16. Ilpenen lim ———————— paBeH:
p pea x—00 XO0+5x5—4x p
1.3

2. 2/5

4. 0

. 1\%%
Bomnpoc Ne 17. IIpenen xl—lzl-noo (1 + Z) paBeH:
1. €

2. ®©
3. 2e

4. e

Bonpoc Ne 18. [Ipenen ¢pynkuun liTrll X2

ABCH:
xo1 X2+x—2 p
1.0

2. 1/3

4. 3

Bonpoc Nel9. Jlna pynkumu f(x) = e** - (1 — 5x) npoussoanas f'(x) pasua:
1. f'(x) = —5e*
2. f'(x) =4e*™ 1. (1 —-5x)—5e3*

3. f'(x) =4e* - (1—5x) — 5e*
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4. f'(x) = 4e™ 1. (1 —5x) + 4e**

x+1

x3+3-x2—4x

Bonpoc Ne 20. ®ynkiua y = HMMEET TOYEK pa3pbiBa B KOJIUYECTBE:

1. ogHa
2. IBe
3. Tpu
4. He nMeeT
Bomnpoc Ne 21. ['eomeTpuueckuii CMBICII IEPBOM POU3BOJAHON COCTOUT B CIEAYIOLIEM:

1. HpOI/ISBOI[HaSI OT ITYTH 110 BpECMCHU HCPABHOMCEPHO ﬂBH)KymeﬁCH TOYKH paBHAa YCKOPCHHUIO B
JIaHHBIIA MOMCHT BpPEMCHU

2. IlpousBoHast QyHKIMH B TOUKE paBHA YIIOBOMY KOA()(DUIIMEHTY KacaTelbHOM,
NPOBEICHHON K TpaduKy (PyHKLIUH B ATOH TOUKE

3. HpOI/IBBOI[HaSI OT ITYTH 110 BpEMCHU HCPABHOMCEPHO ﬂBH)KymeﬁCH TOYKH paBHAa CKOPOCTH B
JTaHHBIIA MOMCHT BpPEMCHU

4. Ilpon3BonHas PyHKIIUH B TOYKE paBHA paboTe cuie, MPUIIOKEHHON K 9TOH TOUKe

1 1
Bonpoc Ne 22. AGcuucca TOUKM MakcUMyMma Ui QyHKIUN Y = §x3 - Exz — 6X paBHa:
1. Xmax = 3

2. X max — -3
3. X max = -2
4. X max — 2

Bonpoc Ne 23. YacTHas mpoM3BOIHAS Z—; or pyrkuun z = 4x% — 3xy? + 4y3 + 6x pasHa:
1. 3y*+6

2. 8x—6xy+12y* +6
3. 8x—3y’+6

4, —6xy + 12y?

2

ay.;x yskmun z = 4x? — 3xy? + 4y3 + 6x papHa:

Bomnpoc Ne 24. YactHas npou3BoaHas
1. -6y

2. 8 +6
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3. 3y? +6x
4, —6x

Bonpoc Ne25. Jlana pynxuus f(x) = 9*71In9 , torna passocts nepsoobpasusix F(3)— F(1)
paBHa:

1.8
2. 9In9
3.1
4. 80
Bonpoc Ne26. Heonpenesennblii uarerpan [ sinx - cosxdx pase:
1. 3sin’x — 5sin’x + C
2. cosx —sinx + C
3. —3sinx — 5sinx + C

.2

s - x

4,
2

+C

Bonpoc Ne27. Ilnomas KpUBOJIMHENHOMN Tpaneyy, OrpaHHueHHON JTUHUAME y = 4 — X2

n y =0, paBHa:

Bonpoc Ne 28 . [luddepeHunanbHbIM ypaBHEHUEM C pa3IESIIOIIMMUCS TEPEMEHHBIMU SIBIISIETCS:
1. y(e*+4)dy+e*dx=0
2. v +2xy=x3+1

3. (e +y)dy + ye**dx =0
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4. xy' = /x? + y?

Bonpoc Ne 29. ®opmyna uHrerpansHoi TeopeMsl Jlariaca umeer BUL:

1. B,(k1; k2) =<p("j;_£)— cp(%),q=1—p

2.B,(k1; k2) = @ ("j%’) + @ ("j;_’j’),q =1-p

3.P,(k1; k2) = & (’“;—p’f) . P (kzggf),q =1-p

1 k—
4. R(k) = =@ (522),q=1-p

Bonpoc Ne30. Teopema ciio’keHHs BEPOSITHOCTEN HECOBMECTHBIX COOBITUN UMEET BU/L:
1.P(A+B)=P(A) +P (B)-P(AB)
2.P(A+B)=P(A) +P (B)
3.P(A+B)=P(A) +P (B|A)
4. P(A+B)=P(B) +P (AB)

Bonpoc Ne 31. Cnyyaitnas BenuunHa X 3aJlaHa MHTETpalbHOM PpyHKUMEH (pyHKIMEH
pacnpenenenwst) F(X):

--D npH x=0

x
F(x) = 100 pH D<x=<10

w1 opu x> 10

Juddepennmanbaas GpyHKuus (IIIOTHOCTH BEposITHOCTH) Ha ipomexyTke 0 < x < 10 paBHa:
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Bonpoc Ne 32. 3agaHo cTaTHCTHYECKOE pacpeiesieHue BHIOOPKH o0beMa n = Zi-‘zl n;:

X 1 2 3

BribopouHoe cpeiHee X, PaBHO:
1.3
2. 6
3.10

4. 4

Bapuant 3

(1 3 =3 _(3 7 -3
Bomnpoc Nel. Jlansl MaTpuiibt A—(O g _Z)I/I B—(4 5 6)

Matpuna C = 24 + 3B paBHa:

Le=(y o )
2 c=(y % )

3. c= (11 277 1)

12 5 14

s c=(15 15 19

0 —-25 -10
Bomnpoc Ne2. U3 marpui:

3 7 =3 0 10 7 =3
A=(4 : 6), B = 3 411 —2 I/IC=(2 4)
MOXHO IICPEMHOXUTH:

1. AuB Cuid

2Au B, BucC
3.4A4uC, BucC

4.BuAd, Bu C
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3 1 2
Bonpoc Ne3. [lana matpuna A = (—5 3 2)
-4 -1 3

AnreOpanueckoe T0MOJIHeHUE Agz Ui JIEMEHTA 33 PABHO:
1.-16

2.16
3.1
4.-4
2x+y—z=1
Bonpoc Ne4. Tlpu perienun cuctembl ypaBaenuit {3x + 5y +z = 10
4x —2y+3z=18
MeTtooM Kpamepa 3HaueHre mepeMeHHOl Z:
1.110
2.2
3. -1
4.55

Bonpoc Ne5. Jlansr BekTopsl: d = {3; —1; 1}, b= {2;1;0},¢ ={1;-2;3}, d= {—2;4; -6},
f=1(824), t={-4-1-2}
KOHHI/IHeapHBIMI/I SABJIAKOTCA:

1.dub
2. Cu d
3.]21/15
4.81/167,fo

Bonpoc Ne6. Jlans! KoopanHaThl BepiiuH Tpeyroiasauka: A(3; —4;0), B(4; 2; —5) u C(—4; 0; 3).
Touka M - cepenuna ctoponsl BC. [Inuna meauansl AM paBHa:

1. V19

2. 49

3. V35

4. 7
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Bonpoc Ne7. Kocunyc yria Mexiy Bektopamu @ = —20+ 2] —k u b = 20+ 2] + k pasen:

rn =
ol oL

~ S

Bonpoc Ne8. Jlans! koopauHatsel Touek: A(2; —3;—3), B(1; —2; —3) u C(0;—1;3). [Tnomazns
napaJureiorpaMma, IoCTPOEHHOTO Ha BEKTOPAx AB u AC, paBHa:

1.5V2

2.10v2

3.2V2

4.2

Bonpoc Ne9. Mssectho, uto |d| = 2, |b| = 3 u yron mesxny d u b pasen 30°. 3nauenue |d X b
PaBHO:

1.3v2
2. -32
3.3

4.6\/3

Bonpoc Nel(. O6bem mapasuienenuresia , TOCTPOSHHOTO Ha BEKTOpPax &(ax; ay; az),

¢ -
b(bx; by; bz), c(cx; Cy; cz) BBIYHCIISETCS 110 hopMyJIe:

T ] k
1' xa ya Za
Xp Y Zp

bx ax Cx
2.1by ay ¢
bZ aZ CZ

3.\/(x2 —x1)%+ (2 —y1)? + (2, — 21)?

ay a, a,
4. +|by by, b,
Cx € G
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Bonpoc Nell. O6bém TpeyroabHo# mupamu sl ¢ Bepimnamu A(-2;0;0), B(0;-2;-1), C(1;2;-1) u
D(-3;0;1) BbaucIIsIeTCS OMPEACTUTEIIEM:

L 2 -2 -1
1. ig 3 2 -1
-1 0 1
L 3 4 1
2. ig -11 10 11
2 6 -1
-2 =2 0
3. 0 4 -1
-13 8 11
L 3 4 1
4. ig -11 10 11
2 6 -1

Bonpoc Nel2. VYpaBHeHHe 3JUIMIICA € LEHTPOM B Hayaue KOOPJAUHAT, MONyocsiMU a =2 u b= 4
MMeEET BUI:

2 2
1=+X=1
25 9
2 2
2. 4+L =1
4 16
2 2
3 +L =1
4. x> +y*=8

Bonpoc Nel3. DkcueHntpucuteT runep0oisl ¢ BepinHamu B Toukax A1(a;0), A2(-a;0), B1(0;b),
B2(0;-b) (poxycsr Ha ocu Oy) paBeH:

a

l.e=-
b
2.e ==
a
3 e= va2+b2
4, e =200

a

Bonpoc Nel4. Jlausr a8e Touku A(2; —1; 3)uB(4; —2; —1). Uepes Touky B mepreHANKYISIPHO
BeKTOpY AB TIPOXOHUT ILIOCKOCTS:

1.2x—-2)+(y+1)+4(z—-3)=0
2.3x—4)—-(y+2)—4(z+1)=0
3.2x—2)—-(y+1)—4(z—-3)=0

4.2(x—4)—-(y+2)—4(z+1)=0
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Bonpoc Nel5. YpaBHeHue npsiMoi, npoxozsiieit uepes ase touku M1(0; 2; 1) u Mo(-1; 1; 3)

3aIIUCBIBACTCA (bOpMyHOﬁZ
1 x _y __z-1

-1 0 -1

x y-2 _z

-1
2
x+1 y—1 z-3
4 _— —= —

0 2 1

3x7 +4x*+3x%+1

3x6+5x5—4x PaBCH.

Bonpoc Nel6. Ilpenen ¢pyukiuu lim
X—00

1.1

2.4/3

4. 0
1\3%
Bonpoc Nel7. Ilpenen pyukuuu  lim (1 + ;) paBeH:

X—+00

3. 3e

4. ¢3

3x-3
x2+x-2

Bonpoc Nel8. [Ipenen ¢pynkuun lirrll paBeH:
x—

1.0
2.1/3
3.

4.1

Bonpoc Nel19. Jlna pyaxiuu f(x) = e>* - (1 — 2x) npoussomnas f'(x) papHa:
1. f'(x) = —3e?*
2.f'(x) = 2e?*71. (1 —3x) — 3e%*

3.f'(x) =2e*1.(1—-3x)+3e**
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4. f'(x) = 55 - (1 — 2x) — 2e5*

Bonpoc Ne 20. ®ynkiusa y = HMMEET TOYEK pa3phbiBa:

X2 +x—-2
1. onny

2. IBE
3. Tpu
4. He UMeeT
Bomnpoc Ne 21. MexaHn4ecKuil CMbICII BTOPOW MPOU3BOJHON COCTOUT B CIIEIYIOILIEM:

1. npou3BoHAsI OT CKOPOCTHU MO BPEMEHU HEPABHOMEPHO JIBIKYIIEIHCS TOYKU paBHA
YCKOPEHHUIO B TaHHBI MOMEHT BPEMEHHU

2. mpou3BoIHAas QYHKIIMH B TOYKE paBHA YIIO0BOMY KO (DHUIIMEHTY KacaTeIbHOM,
NPOBEICHHON K TpaduKy (QYHKIIMH B 3TOW TOUKE

3. IpOU3BOIHAS OT ITYTH IO BPEMEHU HEPABHOMEPHO JBMKYILEHCS TOUKHA PaBHA CKOPOCTH B
JAHHBII MOMEHT BPEMEHHU

4. mpousBoHas GYHKIIMHN B TOUKE paBHA paboTe cuie, MPUIOKEHHOM K 3TOM TOuKe

Bonpoc Ne 22. AGciucca ToUkd MUHUMYMa 1715 QYHKIUU Y = 2.x3

1
-x3—>-x? - 6-Xx paBHa:
3 2

1. Xmin =-2
2. Xmin =3
3. Xmin =2
4. Xmin =-3

Bonpoc Ne 23. YacTHas mpoM3BOIHAS g—i or pynkumn z = 3x% — 3xy? — 2y3 + 2x pasHa:
1.3y*+6

2. 6x — 6xXy + 6y + 2
3.6x—3-y*+2
4, —6xy + 12y

0%z
0x-0y

Bomnpoc Ne 24. YactHas npou3BoiHas
1. -6y

ynkuun z = 3x% — 3xy? — 2y3 + 2x pasHa:

2. 6
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3.6 — 3y?
4, —6-x

Bonpoc Ne25. F(X) — nepsoobpasnas mis pynkuun f(x) = x* , rorna passocts F(2) — F(1)
paBHa:

7
1=
3
2. 7
3.1
4. 0

Bonpoc Ne26. Heonpenenennslii uaterpan | sinx - cos®xdx pasem:

1. 3sin®x — 5sin’x + C

_ 4
g Zleos)” | ¢
4
4
3. (cosx) +C
4
. 3 . 5
4. smx_smx+C

3 5

Bonpoc Ne27. ITnoma/ s KpUBOJIMHEHHON Tpaneyy, OrpaHiueHHON JIMHUAME y = X2, Xx=0 1 X=
3 paBHa:

1.9

N | =

4. 27
Bonpoc Ne 28 . JluddepeHnmanb-HbIM ypaBHEHHEM C Pa3Ie IAIOIIMMUCS TIEPEMEHHBIME ABISETCS
ypaBHEHME:
1.8y +2(x+1)=y3
2. (e** + y)dy — 4ye 3*dx = 3y

3.y%2(4* = 3)dy + 2*dx =0



®OHJI OLEHOYHBLIX CPEACTB JJI1 ATTECTALMKU II0 AUCHUINUIMHE «MATEMATUKA 1 MATEMATHUYECKASA
CTATUCTHUKA» (IIPUJIOXKEHUE K PABOYEM IIPOTPAMME MOJVYJId) OCHOBHOM IPO®ECCHOHAJIBHOM
OBPA30OBATEJIbHOW ITPOI'PAMMBI BBICILIEI'O OBPA3OBAHMS (BAKAJIABPHAT) Bepcns 1 32

4Ty =BT
Bonpoc Ne29. HauBeposiTHeiiee yncio BbIaaeHuid repda mpu 8 6pocaHusiX MOHETHI PABHO:
1.5
2.2
3.4
4.3

Bonpoc Ne 30. [{ns1 pacuera BeposTHOCTEN 3HAYEHUM CIIy4ailHOW BEJIMYMHBI X B 3aKOHE
pacnpenenenus [lyaccona mpumeHstoT popmymy:

1.P(X =m) =%em
AT A

2.P(X =m) =—e
2

3.P(X=m) =—e

4.P(X =m) = %e”

Bonpoc Ne 31. B ypue 5 uepHsbix u 3 Genbix mapa. BeposTHOCTh TOTO, YTO B OJHOM MCTIBITAHUU
OyZIeT BBIHYT Oelnblii map, paBHa:

1.1

ro
|

E
I

Bompoc Ne 32. 3a1aHo CTaTHCTHYECKOE pacIpeieieHue BRIOOPKH 06beMa n = Yo, n;:

x| 11234

Bri6opounoe cpenHee X, paBHO:
1. 12

2. 10
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3. 16
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[Tpunoxxenne Ne2
TEMBI IPAKTUYECKHNX 3AHATUM 1O JUCIUIIIUHE
1 cemecTp.

1. Omnpenenurenu. X cBolicTBa U BRIYUCIICHUE. MaTpUIIBI U ICHCTBUS HAJ HUMH.

2. OOparnas martpuua. Panr matpuubl. DneMeHTapHble MpeoOpa3oBaHus MaTpuilbl. CHCTEMbI
JUHENHBIX ypaBHeHul: Meroa Kpamepa, ['aycca, MaTpudHbIi.

3. Jluneiinele omepanuy Haja BeKTopamu. IIpoekuuu BekTopa HAa OCb, KOOPAMHATHI TOYKUA M
BEKTOpa; MOJYJb, HaIpaBJISAIOIIME KOCHHYChl BEKTOpa. Pa3iokeHune BekTopa IO opTaM
KOOPJIMHATHBIX OCEil. PaBEHCTBO, KOJJIMHEAPHOCTb, OPTOTrOHAIBHOCTh, KOMILJIAHAPHOCTH
BEKTOpOB. HennHelHble onepanuy HajJ BEKTOPAMHU: CKAIIPHOE, BEKTOPHOE M CMELIaHHOE
IIPOM3BENICHUS, X CBOICTBA, BHIPAKEHUS B KOOPAMHATAX, FEOMETPUUECKUE TPUIIOKEHUS.

4. PaccTrosiHue MEXIy IBYMs TOYKaMH, JI€JI€HHE OTpe3ka B JAaHHOM OTHOIICHHH, IUIOIIATh
TPEYroJIbHUKA, JIMHUM Ha IUIOCKOCTH. YPaBHEHUS MpPSMOM Ha IUIOCKOCTH: C YIJIOBBIM
kodpdunmeHTom, obmee, B OTpe3Kax, KaHOHHYECKOE, IapaMeTpUYecKoe, HOPMAaIbHOE.
VYpaBHeHHE NOpsIMOM, NPOXOJAIIECH Yepe3 JABE TOYKHA. YTOJ MEXAYy HABYMS MPSAMbBIMH,
pPacCTOsIHUE OT TOYKH J0 MPSAMOM, B3aMMHOE PACIOJIOKEHHUE ABYX IMPSIMBIX Ha MJIOCKOCTH.
JIuHMM BTOpPOTO TMOpsAAKa Ha IJIOCKOCTHU: OKPY)KHOCTb, JJUIMIIC, TuIepOoia, mnapaboia:
KaHOHUYECKHE YPaBHEHHUS.

5. VYpaBHEHUS IJOCKOCTH B MPOCTPAHCTBE: YPaBHEHUE IJIOCKOCTHU, MPOXOJAIIEH Uepe3 JaHHYIO

TOYKY MEPNEeHAMKYISIPHO JTaHHOMY BEKTOpY; oOllee ypaBHEHHE IUIOCKOCTH; YpaBHEHHE
IUIOCKOCTH, TIPOXOJAILIEH 4Yepe3 TpHU JaHHBIE TOYKH; YPABHEHHME IIJIOCKOCTH B OTpE3Kax,
HOPMaJIbHOE YpaBHEHHE IUIOCKOCTU. YTOod MEXIy JABYMS IUIOCKOCTSMH, YCIIOBUS
MApaJUICIbHOCTH W TEPHEHIUKYISPHOCTH JABYX IUIOCKOCTEH, pacCTOSHHE OT TOYKH J0
IIJIOCKOCTH, B3aMHOE PACIIOJIOKEHHE JIBYX IUNIOCKOCTEN B MPOCTPAHCTBE.
VYpaBHEeHMs NPSMOIl B MPOCTPAHCTBE: KAHOHUYECKHUE, TAPAMETPUUECKUE. Y PaBHEHUE MPSAMOIA,
IpOXOJAIIeH yepe3 JBE TOUKH; O0Iee ypaBHEHUE MPSAMOU. YTOJ MEXIY MPSIMBIMH, YCIOBHS
NapajuIeIbHOCTU U MEPIIEHIUKYISIPHOCTU MPSIMBIX, B3AUMHOE PACMOJIOKEHUE ABYX MPSMBIX B
IIPOCTPAHCTBE, YToJI MEXKIAY MPSAMOMN M IJIOCKOCTBIO, TOUKA MEPECEYEHUS IBYX MPAMBIX, TOUKA
NepeceyeHs] NpsMOM M IUIOCKOCTH, YCJIOBHS MNAapajUIeIbHOCTH W NEPIEHIUKYJISIPHOCTU
IPSIMOM U TNIOCKOCTH, YCJIOBHE MPUHAAIEKHOCTH MPSIMOU MJIOCKOCTH.

6. TIlpenen umcnmoBoii mocienoBarenbHoCcTH. Ilpenen Gpyaknun B Touke. OCHOBHBIC TECOPEMBI O
npenenax. beckoneuno Maible u 6eckoHeuHO Oosbinue QyHkuuu. [IpakTHueckoe OThICKaHKE
npenenoB QyHKIUH.

OpHocroponHue mpexpensl  ¢yHkmuu. IlepBelii  3ameuarenbHbI  mpenen.  Bropoi
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3aMmeyatenbHblii  mpenen. CpaBHeHHME OECKOHEYHO MalblX (DYHKUMNA, SKBHUBAJICHTHBIC
OECKOHEYHO MaJlble.

HenpepeiBHOCT,  GyHKIMH B Touke. Kiaccudukamuss Touek paspbiBa  (QyHKLUH,
HENPEPBHIBHOCTh (DYHKIIMH HA CETMEHTE.

7. TIlpowsBoanass HempepbiBHOM  (ynkumu. KacarenpHas u  HopMmMab K rpaduky
mupdepennmpyemoit  pynkuuu. IlpaBuna auddepenuupoBanus (TMPOU3BOAHAS CYMMEI,
NPOM3BEACHUS, YacTHOro U T.A.). [Ipon3BoaHas sneMeHTapHBIX (DYHKIHA, CIIOKHOU, HESBHO
3aJIaHHOM, TapaMeTPUYeCKu 3aJaHHON (PyHKIMU. ['eoMeTpUYeCKUid U MEXaHUYECKHH CMBICI
npousBogHoi. Jlorapupmuueckoe nuddepenupoBanue. [Ipon3BoaHbIE BBICHIUX MOPSAKOB.
Huddepennman, ero reomerpudeckuii cMpicil. Jnuddepenmanbl BRICIINX TOPSIIKOB.
[TIpumenenne mudHepeHInATEHOTO WMCYUCICHUS K HAXOXKICHHUIO TIPeAesioB (TPaBHIIO
Jlonurans), Kk oluieMy uccienoBaHUO (QYHKIMU U MOCTPOCHHIO ee Tpaduka (BO3pacTaHHeE,
yObiBaHue (YHKIMH, HEOOXOIWMBbIE U JOCTATOYHBIC YCIOBUS JKCTPEMYMOB (DYHKIIHH,
oIpeziesieHUE BBITYKIOCTEN U TOUEK neperuda).

8. YacTHbIe MPOU3BOAHBIE IEPBOTO M BBICIIINX MOPSIKOB.

[Tonusiit nuddepennuan, ero NpUMEHEHHE K MPUOTUKEHHBIM BBIYUCICHUSIM.

2 cemecTp.
1. OcHoBHBIE METOIbI HHTEIPUPOBAHUS: HEMTOCPEACTBEHHOI O, TIOJICTAHOBKOM.
OCHOBHBIE METO/IbI UHTETPUPOBAHUS :TI0 YACTSIM, TPUTOHOMETPUYECKUX (DYHKITHIA.
WHTerpupoBanue palMoHaIbHBIX Ap0o0ei, TPUTOHOMETPUYECKUX M UPPALIMOHAIBHBIX (DYHKIHI
2. ®opmyna Herorona-JIeliOHMIIa, METOABI BBIUMCIEHUS OINpPENENEHHBIX MHTErpaioB (3aMeHOMH
NEePEeMEHHOM, MO 4YacTsMm). ['eoMmeTpuueckue MPHIOKEHHUsSI ONPEIeIEHHOr0 HWHTerpana
(BBIYMCIIEHUS TUIOIIAJIEN TUIOCKUX (UTyp, IITMHBI AYTH IJIOCKOW KpUBOil, 00beMa Tena).
Heco6ctBennsie unrerpansi I u Il poza.
3. uddepennnanbuple ypaBHEHHsS C pa3AeisSOIIMMUCS NepeMeHHbIMU. [loHmkeHne mopsika
YpaBHEHHUS.
HuddepeHnunanbiple  ypaBHEHUS JIMHEWHbIE, BTOPOTO TMOpsSAKAa C  MOCTOSHHBIMH
KO3 pULIHEHTaMU.
4. CaoiicTBa BEpOSTHOCTEH. YClIOBHasE BEpOsTHOCTh. DopMysa MOIHON BEpOSTHOCTH, Gopmyla
baiieca.
[ToBTOpHBIE NcnibITanus. Popmyina bepHyu.
IIpenensuble TeopeMbl Myaspa-Jlamaca.

5. 3axoH pacnpezneneHus, GyHKINS pacipeeseHus, INIOTHOCTh paclpeIeIeHusl.
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YucnoBble XapaKTEPUCTUKH CIy4YalHbIX BEJIWYMH: MAaTEMaTHUYECKOE OXHUAAHHE, IHUCIIEPCHS,
CpelHee KBapaTUYECKOE OTKIOHEHHE.
OcHOBHBIE 3aKOHBI pacCIpeNeieHuss ClydyaiHbIX BenuuuH (OmHomManbHbIM, Ilyaccona,
PaBHOMEPHOTO PACHPEEIICHHS], HOPMAJIbHBIN).

6. I'enepanbHas U BBIOOPOYHAS COBOKYIHOCTH, UX YMCIIOBBIE XapaKTepUCTUKU. CTaTUCTUYECKHE
OLICHKH [1apaMETPOB PACIIPEIEICHHUS.
OyHKIMOHANbHAS, CTATHCTUYECKAs, KOPPEIALMOHHAs 3aBUCUMOCTH. BBIOOpOYHBIE ypaBHEHUS

perpeccun. Bei0opouHbIid KO3(PPUITUEHT KOPPEIALIHH.
THUITIOBBIE 3AJJAHUSA IO TEMAM ITPAKTUYECKHX 3AHATUI

1. Pemmth cucreMy JTHMHEHHBIX ypaBHEHH 1o Gopmynam Kpamepa, merogamu ["aycca u
00paTHON MaTpUIIbI.

2. BBIYMCINTD CKaISIPHOE, BEKTOPHOE U CMEIIaHHOE NTPOU3BEICHUE BEKTOPOB.

3. 3anucarh ypaBHEHHE NPSAMON Ha MJIOCKOCTH, INIOCKOCTH B IIpocTpaHcTBe. HallTu yron mexay

IPSIMBIMH, TJIOCKOCTSIMU, KOOPAMHATHI TOUKHU MEPECEUECHUsS IPSIMON U TUIOCKOCTH.

Haiitu npenen GyHkum.

Haiitu npou3Bo/iHbIe GYHKIMHU Pa3IMYHBIX MTOPSAIKOB.

[TocTpouts rpaduk 3a7aHHON (QYHKIIMH, UCTIONB3Ys OOLIYI0 CXeMY MCCIIeJOBaHUs (GYHKIUH.

N o g &

BbIUucIuTh HHTErpaTB:
- HEOTIPEICJICHHBIE,
- OIIPEICIICHHBIE,
- HECOOCTBEHHBIE.
8. Pemmts nuddepenunansHoe ypaBHEHHE:
- C Pa3AETAIOUUMUCS IEPEMEHHBIMU,
- TMHEHHOE BTOPOTO TOPSIJIKA C TIOCTOSTHHBIMHU KOA(QUITCHTAMH.
9. HaiiT BeposTHOCTH COOBITHS IO KJIACCHYECKOH cxeme.
10. HaiiTu BepOSTHOCTb CyMMBI, TPOU3BEACHUS COOBITHA.
11. Haiitu BeposTHOCTH COOBITHS 1O (hopMyJiaM TIOJTHOM BeposITHOCTH, baifeca.
12. HaiiTi BEpOSTHOCTD MOSBIICHHUS COOBITHS B CEPUU HE3aBUCUMBIX HCIIBITAaHHH ((hopMyia
bepnymu), B ToM ymciie npu 00JIbIIOM yuciie uenbiTanui (hopmyssl Myaspa-Jlamaca)
13. CocTaBUTh 3aKOH pacIpeaesieHUs TUCKPETHON CITy4aifHO! BETMUMHBI M HAUTH €€ YHCIIOBbIE

XapaKTEPUCTUKH.
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14. Tlo 3agaHHOM IJIOTHOCTH paclpeie/IeHUs HeIPEPHIBHOU CITydyailHON BEJTMYMHBI HAUTH €€
(YHKIUIO paclpeieNICHHs U YUCIOBbIC XapaKTepucTuKu. OnpeenTh BEpOITHOCTD
MOMAIaHUS CIy4YaiHON BEJIMYMHBI B 3aJaHHBI HHTEPBAJI.

15. 3agaTh 3aK0H pacnpeaeneHnss OMHOMHAIbHON (PaBHOMEPHOMN, HOPMAJILHOM) CITydaiiHON
BEJIMYMHBI U HAWTHU €€ YUCIIOBBIE XapaKTEPUCTHKHU.

16. ITo BIOOpKE COCTaBUTH JUCKPETHBIN (MHTEPBAIbHBIN) BapuallMOHHBIN psa. Haiitu
TOUEYHbIE OLIEHKH [1apaMETPOB PACIPEIEICHHUS.

17. Tlo BrIOOpKE HANTH BEIOOPOUYHBIN KOA(DMUIIMEHT KOPPEIISINH, 3aIIMCaTh YPaBHECHUE

perpeccum.
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ITpunoxenne Ne 3

THUIIOBBIE BAPUAHTBI MHIAUBUIYAJIBHBIX 3AIAHUI

1 cemecTp
Tema «Anredopa u reoMeTpusD).
NuauBuayanbHoe 3axanue Nel.

1. Jana cuctema Tpex ypaBHEHUI C TPeMsI HEU3BECTHBIMU

3.’-\'-'1 +4‘.’¥:+Ig =1
‘4‘.1:1+ 2.1.': — X3 = =3
.1'1 +"4‘.t: + 2.1:3 - ﬂ

Tpebyertcsi: a) HaiiTH ee perieHue ¢ oMok Gopmyn Kpamepa;

0) 3amucaTh CUCTEMY B MAaTpUYHON (hOpME U PEUIUTh €€ CPEeCTBAMU MATPUYHOTO UCUUCITICHHUSI.

[TpoBepuTh NPaBUIILHOCTH BBIYMCICHUS OOPATHONW MaTPULIbl, UCIIOJIB3YsI MATPUYHOE YMHOXKEHUE;
B) pEUIUTh cucTeMy MeTo10M ['aycca.

2. Ilo xoopaHHATAM BEPIIHH MHPAMHIBI

A (2,-1,2),4,(1,-1,6), 45(0,0,2),45(2,1,4)  maia:
1) nmamy pebep A1 Az B Ay Az
2) yron Mexny pebpamm A1 A, m A A3
3) mnomane rpasu A; A, Ay 4) 0DBeM THPAMHEIEL
5) ypaBHeHHE npAMOii A4 A;
6) ypaBaeHHe mIockocTH Ay A, A5;
7) yron mexmy rpansio Ay A, A; npedpom A1 Ay
8) ypaBHEeHHE H [UTHHY BBICOTHI A 4.

Tema «BBegeHne B MaTeMaTHYECKHH aHAJIHN3Y.

NupuBuayanbHoe 3axanune Ne 2.

1. BEIMHCIATE OpeaeIsl (O yYHKIIHIH

& Sx’+3x +2 6) fm ¥ —x' —8x+12
xow 34 9x—17x7 ' 2 x7 —Tx? +16x—-12
5). Im 1-cos3x ). fim miions1)
"0 (&TFF _)tgSx ol Tn+ 30
). Iim Jtgdx—12tex

0 3sindx—12sinx
2. Iloctpouts rpaduk GyHKIMN

x’—4
y
V= 2

X

, ICTIOJIb3YS OOIIYIO CXeMY HcCle0BaHus (DyHKITUH.
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2 cemecTp.
Tema UHTerpajibHOE HCUHCIICHHE.
NuauBuayanbHoe 3axanue Ne 3.

1. HaiiTu HeomnpeieIeHHbIe UHTETPAJIbI:

resi *+5 4x+1
a). J‘wdx, 5}.J i dx, B). II—+a’x.

x* x* —5x +6x N

2. DBrrHcIHTE ONpeneiIcHHBIE HHTETPATBL:

1

T 2
5x —arctglx
a). (1—8x*)cosdxdx, 0). |———
J I 1+ 4x°

0

3. BrMUHCIHTE HECODCTBEHHBIE HHTCTPATBL HITH YCTAHOBHTE HX PACKOIHMOCTE.

ST ke, 6).

— .
352 Jxln”x

4. BpMHCIHTB ¢ IOMOINBI) ONMPENEISHHOIO HHTEIPAIa ILIOMANE (QHIVPEL

2. ]‘3+c095x Fj" dx
1

OTpaHHYCHHOH rpadHKaMu QyHKITHE y=(x-2) ., y=4x-8.

Tema «Teopml Bep0ﬂTHOCTeﬁ H MaTEMaATHYECCKAadA CTATUCTHKA»

NupuBuayanbHoe 3axanune Ne 4.

1. JluckpeTHan cayualigad BeTHUHHA X 33JaHa 3aK0HOM paclpeeleHHA:
X 0.1 0.8 1.5 22
P 0.2 0.3 0.4 0,1
Haiitu: a) dyErumio pacnpenenenns F(x);
0) MaTeMaTH4Yeckoe oxHTaaHe M(X);
B) mucnepcnro D(X);
T) cpeIHEe KBAIPaTHYCSCKOS OTKIOHEHHE O(X);
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2. HenpepreiBHad caydaiiHad BeTHIHHA X 3a0aHa QyHKIHEH pacmpeacIcHHA

0. x=0
F(x)=1sinx.0<x g%

1_..1'1'_’£

2
Hatitn: a) mioTHOCTE BepoATHOCTeH 1(X);
0) MaTemaTH4eckoe oxmunanne M(x);
B) mucnepento D(x); cpeqHee KBaIpaTHISCKOS OTKIOHEHHE G(X);
1) mocTpoUTh rpaduky QyHKIHI pacnpenenenna F(x) u mnoTHOCTH BepoATHOCTEH f{(X).
3. 3azaHBI MaTeMAaTH49eCKOE OKHIAHHE M H cpelHee KBaIPATHISCKOE OTKIOHEHHE
0 HOPMAIBHO pacIpeAelIcHHOH cIy4aHHOH BeIHIHHEl X .
Hatrra:
1) BepoaTHOCTE Toro, wro X INpHMET 3HAUYeHHe, NPHHAICSKAINES HHTEPBALY
(. f);
2)  BepOATHOCTH TOTO, YTO A0COIOTHAA BETHUHHA OTKIOHEHHA |X—m | OKaKeTcd

MEHBIIE O.
m=150=2a=9 /=190=3.
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[punoxenne Ne 4
THUITIOBBIE BAPUAHTBI 3AJAHUM 110 KOHTPOJIBHBIM PABOTAM

KonTpoabsnas padora Nel.

TeMa «AHAJIMTHYECKAS T€OMETPUsD)

1. Mans BepmuHbl Tpeyroasauka ABC: A(1; -2), B(7; 6), C(11; 3).
Haiitn:

1) ypaBaenue croponsl AC;

2) ypaBHeHue BbicoThl BH;

3) ypaBHeHue meauansl BD.

2.HamnucaTh ypaBHEHHE IUIOCKOCTH, IPOXOAIIEH Yepe3 TOUKY A NMEPIEeHIUKYISIPHO BEKTOPY

BC,rneT. A(2; 5;3), 1.B(7; 8; 1) ut. C(9; 7;4).

3. Haiitu Touky nepecedeHus npsmoi x-2 y-3 =z+l1

U IJIOCKOCTH X + 2y + 3z -14 =0.

Tema «{u¢pepeHunaibHOE HCHUCTICHHE)

1. Haiiti npousBosHble GyHKIU y! :
A x = arcigt’, e
a). y= rcsinx ; 6). y=Tn(l+ .*.‘4). B). y =cosx™";

arcctg >+ In(x> + 32) = 0.
T). ¥

2. Beruncnuts npezen GyHKIUH, UCTIONb3Y4 MpaBuiio JlonuTais.

. cosx—l+smx—x
Im .

=0 ¥ —cosx—X

3.HaiiTi yacTHBIE IPOU3BOIHBIC
0z 0z 0’z 0’z
ooy o’ ey

byHKIIUU JABYX TICPEMCHHBIX

zZ= ar‘ctgi.
X
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KonTpoubnas padora Ne2.
Tema «MHTErpasBD

1.HaiiTu Heomnpenen€HHbIE UHTETPAJIBL:

. 2" dx 2% —x?+2
a) |smxcos2xdx: 0 e : B) |———dx.
) | : ) | I

1+e* X

2. Boruncnuts ornpenenéHHble HHTETPAJIbl:

a) Tln xdx : 0) g_;[i
1

3. Beraucautsb minomaas GUrypel, orpaHU4eHHON TUHUSMU

V= NES y = /3x.

U C/IENaTh YepTekK QUTYPBHL.

Tema «Teopust BeposiTHOCTEl CIy4YalHBIX COOBITHI M CTy4YallHBIX BeJIHYNHD)

1. B rpynmne 12 cTyaeHTOB, cpeu KOTOpBIX 8 OTIMYHUKOB. [lo criucky Hayady oToOpaHsl 9
CTyJeHTOB. HaliTi BEpOosTHOCTH TOT0, YTO CPEeIU OTOOPAHHBIX CTYIEHTOB 5 OTIIMYHUKOB.

2. Ha 1Byx cTaHKax mpOU3BOJSATCS OJUHAKOBBIE AeTaal. BeposTHOCTH TOTO, 4TO JI€Talb
CTaHJapTHasl, JUIsl IepBoro cranka pasHa 0,8, 1 Broporo — 0,9. IIpon3BoauTenbHOCTE BTOPOTO
CTaHKa BTPOE MEHbIIIE, 4eM nepBoro. HailTu BEposITHOCTB TOTO, UTO B3ATasl HayJady A€Talb
OKQ)KETCSl CTaHIAPTHOM.

3. BexoskecTs ceMsH JaHHoro pacteHus cocrasisieT 90%. Haiitu BeposiTHOCTB TOTO, uTO M3 800
MIOCESHHBIX CeMsH B3oiaeT He MeHee 700.

4. Cny4aifHO BCTpEUEHHOE JIUII0 MOXET 0Ka3aThCs, C BEpOATHOCTHIO p=0,2, OproHeTOM,

¢ p =0,3 — 6mouguHoOM, ¢ p=0,4 — marerom u ¢ p=0,1 — pepkum. KakoBa BEpOSITHOCTH TOTO, YTO
CpenM TpeX CIy4ailHO BCTPEUEHHBIX JHIL: 1) HE MeHee JBYX OpIOHETOB; 2) OauH OJOHIWH M JBa

mareHa; 3) XoTs Obl OIUH PBIKUIL?
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10

11.
12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.

26.

IIpunoxxenne Ne5

THUITOBBIE BOITPOCHI JTU®PPEPEHIIUPOBAHHOI'O 3AYETA

Onpenenurenu. VX cBoiicTBa

Ornpenenurenu U X BIYUCICHUE.

Marpuibl U 1eUCTBUS HAJ HUMU.

OO0parHas MarpuIa.

Panr marpuipl. DaemMeHTapHbIe TPe0Opa30BaHMS MATPHUIIHI.
Cucrembl TUHEHHBIX ypaBHeHUM: MeTon Kpamepa.
CucreMsbl TUHEHHBIX yYpaBHEeHU: MeToA ["aycca.
CucTembl TUHEHHBIX YPaBHEHUN: MAaTPUYHbBINA METO/.
JIvHeitHbIe onepaluy HaJl BEKTOpaMHU.
. IIpoekuuu BEeKTOpa Ha OCh.

Koopaunarsl TOYKH U BEKTOPa, MOIYIb.
Hamnpagnsitonire KoCHHYCBI BEKTOpA.

Paznoxenue BCKTOpPaA I10 OpTaM KOOPAHHATHBIX oce.

KOOpJIMHATAX, UX CBOWCTBA.

B KOOpAHWHATAX, TCOMCTPHUICCKUC TPUIIOKCHUA.

B KOOpAWHATax, rCcOMCTPUICCKUC ITPUITOKCHUA.

JIuauu BTOPOTIO MOpsAJaKa Ha IIJIOCKOCTU: OKPYKHOCTD, DJUIUIIC.

JIuHMM BTOPOTO MOPSJIKa Ha MIIOCKOCTHU: THnepOoia, napadona.

PaBeHCTBO, KOJUIMHCAPHOCTb, OPTOIrOHAJIbHOCTDb, KOMIUIAHAPHOCTL BEKTOPOB.

Henunelinple onepauuu Haa BEKTOpaMHU: CKaJIsIpHOE IPOMU3BEACHUE,

PaccTosiHue MCKAY ABYMA TOUYKaMU, JCJICHUC OTPE3KA B JAHHOM OTHOILICHUH.

BBIpAXKCHUA B

Henuneiinbie Onepallui HaJa BEKTOpaMHU: BEKTOPHOC IMPOU3BCACHUEC, UX CBOICTBA. BBIPAXKCHUA

Henuneitnpie Oorncpanyru HaJl BECKTOPaMH: CMCIIaHHOC IIPOU3BECACHUSA, UX CBOﬁCTBa, BBIPpAXKCHUSA

YpaBHeHUS NPSAMON Ha IVIOCKOCTH: C YIIIOBBIM KO3 PULIEHTOM, 00111, B OTpE3Kax.
VYpaBHEHHS NPSIMON Ha IJIOCKOCTH: KAHOHUYECKOE, TapaMeTPUIECKOE, HOPMAJIBHOE.
YpaBHEHHE NPAMOU, TPOXOAAIIEH Yepe3 ABE TOUKU. YTOJI MEXKY IBYMS IPSIMBIMHU.

PaccrosHue ot ToukH A0 HpSIMOI\/'I, B3aUMHOC pPaCIIOJIOKCHUEC NABYX IMPSAMBIX Ha IJIOCKOCTH.

VYpaBHEHHsI TIIIOCKOCTH B MPOCTPAHCTBE: YPaBHEHHE TJIOCKOCTH, MPOXOMAAIICH Yepe3 JaHHYIO
TOYKY TEpPHNEHINKYISIPHO MTAaHHOMY BEKTOpY; o0OIlee YpaBHEHHE IUIOCKOCTH; YpaBHEHHE
MJIOCKOCTH, MPOXOASAIIEH uepe3 Tpu JaHHbIE TOUKH.

VYpaBHEHHS] TMJIOCKOCTH B IMPOCTPAHCTBE: YpaBHEHHE IUIOCKOCTH B OTpe3KaX, HOPMaJbHOE

ypaBHEHHUE TIOCKOCTH.
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217.

28.

29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.

48.

49.
50.

VpaBHEHHs IUIOCKOCTH B IPOCTPAHCTBE: Yrojd MEXAY JBYMs IUIOCKOCTSMH, YCIIOBUSA
NapajuIeIbHOCTH W TEPHEHAUKYISIPHOCTU JIByX IUIOCKOCTEH, pAacCTOSHUE OT TOYKU [0
IJIOCKOCTH, B3aUMHOE PACIIOJIOKEHHUE JIBYX IIJIOCKOCTEN B IPOCTPAHCTBE.
VYpaBHEHHS NPSMOM B IPOCTPAHCTBE: KAHOHUYECKHUE, IAPAMETPUUYECKUE. YPABHEHHUE NIPSMOU,
IPOXOAALIeH yepe3 Be TOUKH; o0liee ypaBHEHNE PSMOH.
VYpaBHeHUsI NPSAMON B IPOCTPAHCTBE: YIoJl MEXIY IMPSMBIMU, YCIOBMS IMapajJIENIbHOCTU U
NEPIEHIUKYISIPHOCTH NPSMBIX, B3aUMHOE PACIIOJIOKEHHUE JIBYX IPSMBIX B IPOCTPAHCTBE.
VYpaBHEHHS IPAMOM B IPOCTPAHCTBE: YIOJI MEKAY NPSAMOM U IJIOCKOCTBIO, TOYKA MEPECCUCHUS
JIBYX MPSIMBIX, TOYKA [I€PECEUEHUS IPSIMON U TNIOCKOCTH.
VYpaBHeHUsI HpPsIMOW B HPOCTPAHCTBE: YCIOBUS MApaUIEIbHOCTU M NEPHEHAUKYIIPHOCTU
IIPSIMOM U INIOCKOCTH, YCIOBUE IPUHAMICKHOCTH IIPSIMOU INIOCKOCTH.
[Tpenen uucnoBoit nocienosarenbHocTy. [Ipenen GyHKIUU B TOUKeE.
OcHOBHBIE TEOPEMBI O IIpEEIax.
beckoHeuHo Mabie 1 OECKOHEYHO OOJbIINEe PYHKITUH.

OnHOCTOPOHHHME MTPeebl (YHKITHH.
ITepBrlii 3aMeuaTenbHbIN NIpeaen. Bropoii 3aMeuaTebHbli peae.
CpaBHeHne 0€CKOHEUHO MaJIbIX (PYHKIUI, SKBUBAJIEHTHbIE OECKOHEUHO MaJIbIE.
HenpepoiBHOCTh (pyHKIIMYU B TOuKe. Knaccudukanus Touek pa3pbiBa (QyHKIUH.

[TpousBoaHast HEMPepbIBHOW (DYHKIUH.

KacarenbHas u Hopmaiib Kk rpaduky auddepenunpyemoit pyHkumu.

[TpaBuna nuddepeHurpoBanus (MIPOU3BOIHAS CYMMBI, IPOU3BEACHHS, YACTHOTO U T.1.).

[IpousBogHast »IeMEHTApHbIX (YHKIMHA, CIOXKHOM, HESBHO 3aJaHHOM, MapaMeTpUYECKU
3aIaHHOM (PyHKIIHH.

I'eoMeTpryecknii 1 MEXaHUYECKUI CMBICIT IIPOU3BOIHOM.

Jlorapudmuyeckoe nuddepeHIpoBaHue.

ITpon3BoaHbIE BBICHINX MOPSAIKOB.

Huddepenunan, ero reomeTpuueckuii cMpici. AuddepenHnnanb BEICIINX MOPSIIKOB.
[Ipumenenue udQdepeHINaTbHOTO0 HWCYUCICHUS K HAXOXKICHHIO MpeAesoB  (MpaBUIIo
Jlonurans).

[Tpumenenue audQepeHaTbHOr0 HCYUCICHUS K OOIIeMy HCCIeIOBaHNI0 (QYHKIMH H
MOCTPOCHHIO ee Tpaduka (Bo3pacTaHue, yObIBaHHE (DYHKIIMH, HEOOXOIUMBIE U JOCTAaTOYHBIC
YCIIOBUS AKCTPEMYMOB (DYHKIIUH, ONIPEEIICHNE BBIITYKIOCTEH U TOUEK Meperuda).

YacTHble MPOU3BOAHBIE IEPBOTO U BBICIINUX HOPSIKOB.

[Tonusrit tuddepeniman, ero NPUMEHEHUE K MPUOINKEHHBIM BEIYUCICHHSIM.
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TUITOBBIE 3AJAHUSA JTUPPEPEHIIUPOBAHHOI'O 3AUETA.
1. BbIYHCIUTH CMEIIAaHHOE MPOU3BEICHUE TPEX BEKTOPOB
a=2i-3j+k e6=j+4k, c=5i+2-3k
2. BbIUHCIHTE CMEIIAaHHOE MTPOM3BEICHNE TPEX BEKTOPOB
a=3i+t4j+k 6=i-2j+7k, c=3i-6/+2lk.

3. Haiiftu MOy BEKTOPHOTO IPOU3BEICHUS BEKTOPOB a = 2i -4j -2k u 6 =7i + 3j.

4. HaifTi MOIy/Th BEKTOPHOTO ITPOU3BEACHUS BEKTOPOB a =2i-4j -2kwn ¢ =3i + 5/ -Tk;

5. Haiitu Mozyib BEKTOPHOTO ITPOU3BEEHUSI BEKTOPOB a =-4i +2j-ku 6 =3i +5/ - 2k.

6. Beruuciauth ckanspHoe MpOU3BeIeHUE IBYX BEKTOpoB a =-4i +2j-ku 6 =3i +5j - 2k.

7. BBIYMCINUTH CKAISIPHOE MPOU3BECHUE ABYX BEKTOpOB a =-4i +2j -k u ¢ =j +5k.

8. Beuncnuth ckansipHOe IPOU3BEIECHUE IBYX BEKTOpOB a =-4i +2j -k u ¢ =3 -5k

9. IlpoBepuThb, OyAYyT 1M KOJJTMHEAPHBI UM OPTOTOHAJIBHBI JIBa BEKTOpA

a=2i-3j+k u e6=j+4k

10. IIpoBepuTh, OyayT JIM KOJTMHEAPHBI MIIM OPTOTOHANIBHBI 1Ba BEKTOpA

a=3i+4+kn 6=i-2j+7k

11. IIpoBepuTth, OyayT M KOJJIMHEAPHBI UM OPTOrOHAJIBHBI JIBa BEKTOpa

6=i-2j+Tku c=3i-6j+2lk

12. [IpoBepuTh, OyAyT JIM KOMIUIAHAPHBI TPU BEKTOpPA

a=2i-3j+k 6=j+4k, c=5i+2-3k

13. IIpoBepuTh, OYAyT JIM KOMIUIAHAPHBI TPU BEKTOpPA

a=3i+t4+k 6=i-2j+T7k, c=3i-6j+21k

14. TIpoBepuTh, OyayT 1M KOMILIAaHAPHBI TPH BEKTOPa
a=-4i+2j-k 6=3i+5-2k c=j+5k

15. Haiitu Moxynb BekTopa a+ 36 - ¢, €ClIi AaHBI BEKTOPHI
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a=2i-3j+k 6=j+4ku c=15i+2j-3k

16. Haiitu Mmonynbs Bektopa 2 a - 36 - 3 ¢, eciiu 1aHbl BEKTOPBI
a=2i-3+k e=j+4ku c=5i+2-3k

17. Haittu Mmonynb BekTopa 3 a- 6 - ¢, €ClIM JAaHbl BEKTOPBI

a=2i-3j+k 6=j+4ku c=15i+2j-3k

18. JlaHbl BepIIMHbI

AG: D, B (7;-4) C#5)

TpeyroiapHuka. Hailtu 1mmHY CTOpOHBI AB.

19. JlaHbl BepIIMHbI

A2 D), B (-5; 4) C(-2,1)

TpeyroibHuka. HaliTu inHy cTropoHsl AB.

20. Haiiti cymMMy MaTpHIl C=(:i (2) 1) 1 B:(i ; _63)

21. JlaHbl BepIIMHBI TPEYTOJIbHUKA.

A (15 -1), B (-5; 2) C(-2;3)

Haiitu ypaBHEHHE BBICOTBI, IPOBEACHHOM Uepe3 BepminHy C.
22. JlaHbl BEpIIMHBI TPEYTOJIbHUKA.

A (-1;-1), B (-7;2) C(-4;3)

Haiitu ypaBHeHUE BBICOTHI, MPOBEAEHHOM uepe3 BepuinHy C.
23. JlaHbl BEpIIMHBI TPEYTOJIbHUKA.

A&, B (6;4) CB3535)
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Haiitu ypaBHeHMe MeauaHbl, IPOBEIEHHON yepe3 BepiuHy C.

24. JlaHbl BEpUIMHBI TPEYTOJbHUKA.

A (1;0), B (5;3) C4 4

Haiitu ypaBHeHMe MeauaHbl, IPOBEIEHHON yepe3 BepinHy C.

25. [laHbl BEpLIMHBI TPEYTOJIBHUKA.

A(3;0), B (5;-3) C(1;4)

Haiitu ypaBHeHue MeauaHbl, IpoBeIeHHON yepe3 BepiuHy C.

26. CocTaBbTe ypaBHEHHUE dIUIHICA, (DOKYCHI KOTOPOTO JieKaT Ha ocu opauHaT, € = 0,6 u 2b = 10.

27. CocTaBbTe ypaBHEHHE THIIEpPOOIIBI, €CIM paccTosHUuEe MexXay Gokycamu 2¢ = 10, ypaBHEHHS

aCUMITOT UMEIOT BUI y = * 0,5x.

2 2
X Y

28. Dmunc 3aaH ypaBHEHUEM 100 36 Haiitu xoopauHnatel ¢pokycoB aiunca, GoKycHoe

pPacCTOSTHUE U SKCLEHTPUCUTET.
29. HaiiuTe sKclieHTpHCUTeT THIepOombl 25x° — 497 = 1225,

30. Haiinure xoopauHathl (OKYCOB, IJIMHBI OCEH M OKCUEHTPUCUTET DJUIHICA, 3aJaHHOTO

ypasHenueM 16x° + 257 = 400.

31. [Jausl Bepmmnbl TpeyroiabHuka A(1; -1; 2), B(5; -6; 2) u C(2; 3; -1). Beiuucauts aauHy ero

BBICOTBI, IPOBEACHHOMN U3 BepiuuHbl B Ha ctopony AC.

32. BBIYUCIUTH MJIOLIA]Ib TPEYTOJbHUKA C BEPUIMHAMHU B TOUKAX
A(1; 3;-1), B(1; -1; 3), C(5; -6; 2).
33. lana nupamuza ¢ BepmnHaMmu B Toukax Ai1(3; 1; 4), Ax(-1; 6; 1), As(-1; 1; 6), A4(0; 4; -1).

Haiiti gyiHy BBICOTHI, TPOBEACHHOM U3 BEpIIMHBI A4 Ha rpaHb A1 Az As.
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34. Haiitu rutomap napajuienorpaMmma, IoCTPOSHHOTO Ha BEKTOpax a = 2i+j —k,b =1— 3] + k.

35. Bepumunsl TpeyroibHoOM nupamu bl HaxoasATesa B Toukax A(0; 0; 0), B(3;4;-1), C(2;3;5),

J(6; 0; -3). HaiiTi niimHy BBICOTHI, MPOBEACHHOM U3 BepiIuHbBI C.

36. lokazars, uto Touku A(0;1; 5), B(2; 1; 3), C(-1; 2; 1), A(1; 2; -1) nexxatr B 01HON MIOCKOCTH.

llm———
37. BBIUHCIHUTD v X2 —3x +1
.ox =3x-=-2
lim -
Xo=p=] - .
38. Bpruauciante X+ X
‘ 0:
lim ——
=05 10x
39. Bpraucaute
40. Haiitu  anreOGpanueckoe  JIOMOJIHEHHUE Az, IUIsS  DJIEMEHTa  das,

3 1 2
A= (—5 3 2)
-4 -1 3

: x  =3x+2
lim — -

v=l yd v oy —
41. Bprauciurhb X X x—1

P, v
[ x+4
lm| ———
x—0 x- _:\

43. Haiiti 5KcTpeMyM QYHKIMH y ==

42. BpluuciauTb

3+4
x2

x3+4

44. Haiitu Touku neperuda QyHkmuu y =

x2

x3+4

45. HaiiTi npoMeXyTKH BO3pacTaHUs U yObIBaHUSI (YHKIMH y = =

46. HaiiTi yacTHBIE IPOU3BO/IHBIE NIEPBOTO MOPAIKOB PYHKLNHU ABYX MEPEMEHHBIX

Z = arcsin,/xy

47. HaiiTi yacTHBIE IPOU3BO/IHBIE NTEPBOTO MOPAIKOB PYHKLNHU ABYX MEPEMEHHBIX

z=cos(x—W)

48. Haiitu 3HaueHue X

4x —y+2z=8§,
3x -2y+5z=14,
5x+3y-3z=2.
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49. HaiiTu 3HaYeHUE y
4x —y+2z=38,
3x-2y+5z=14,
5x+3y—-3z=2.
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[Tpunoxenue Ne 6
TUITOBBIE DK3AMEHAIIMOHHBIE BOITPOCHI

. [lepBooOpasnas. HeomnpeneneHHbIil mHTETpai u ero cBorictBa. OCHOBHAsS Ta0JIMIIAa HHTETPAJIOB.
. MeToab! HHTErpUPOBAHUS: HEIIOCPEICTBEHHOE, 3aMEHON NIEPEMEHHOM.

. IHTErpHpOBaHUE MO YACTAM.

. MaTerpupoBanme MpoCTEHIIINX palliOHATBHBIX IPOOCH.

. UaTerpupoBanmne uppannoHaaIbHBIX ApoOeH.

. MaTerpupoBanie TpUrOHOMETPUYECKUX (DYHKITHIA.

. Murerpasr .

0NN LN AW~

. YHI/IBepcaHLHaH TPUT'OHOMETPUUCCKA IMMOJACTAaHOBKA.

Nel

. IaTerpupoBanne KBaApaTHYECKUX UPPAMOHAIBHBIX (DYHKIIUH.

—
=]

. IHTerpupoBanue MppanuoHanbHbIX QyHKIMH. J[poOHO — nHuHEeiHas oACcTaHOBKA.

—_—
—_—

. Onpenenennslii uaterpair. @opmyna Herotona-JleiOHwmIIa.
. InTerpupoBanue 1o 4yacTsM U 3aMEHON NEPEMEHHOM B OIIPEIEICHHOM UHTErpase.

—_ =
w N

. Beruncnenue miomanay miockoi (pUrypsl ¢ IOMOLIBIO OIPEIEIEHHOTO HHTETpaa.

—_
N

. Beruucnenue JJIMHBI IyT'r IJIOCKOM KpHBOﬁ C IMIOMOIIBIO OIIPCACIICHHOTO HHTCIpaJia.
. Berancnenne o0beM0OB Tell BpallICHUA C IOMOIIBIO OIMPEACIICHHOI'O UHTCTpaJIa.

—_ =
AN W

. Berancnenne 005eMOB TEII 11O IMONEPCUHbIM CCUCHUSAM.

—_
J

. HecobcTBennsie HUHTCrpalibl.

—
o]

. OCHOBHBIE MOHATHS KOMOMHATOPUKH.

—
Nel

. Cnyuaiinble coObITHs. Kitaccuueckoe ornpesesieHle BEpOsSTHOCTH.

[\
S

. TeopeMLI CJIOKCHUA 1 YMHOXCHUSA BCpOHTHOCTeﬁ.

[\
—_

. Teopema MoJIHOI BEPOSITHOCTH.

N
N

. ®opmyna baiteca.
. [loBTOpHBIE HE3aBUCUMBIE UcTibITaHUsL. PopMmyna bepHymnau.

NS I\
W

. JIokanpHas ¥ UHTErpanbHas Teopemsl Jlamnaca.

25. luckpeTHas cilydyaiiHasi BeIMYMHA. 3aKOH M (QYHKIMS pacipeaesieHus JUCKPETHOM CirydaitHON
BEJIMYMHBI.

26. YucnioBble XapaKTEPUCTUKH JUCKPETHOM CIy4ailHOM BEJIMUMHBI. MaTeMaTH4eCcKOoe OKUIaHNE
JIUCKPETHOM CIy4YallHOU BETUYUHBI.

27. ducnepcus U cpefiHee KBaJIpaTHueCcKoe OTKJIOHEHHE IMCKPETHOM CIIy4ailHOM BEJIMYUHBI.

28. HenpepsiBHas cityyaiiHas BeJlnunHa. OYHKIUS pacpeacacHus.

29. IInoTHOCTH pacnpeesieHusl.

30. YncnoBbie XapakTEPUCTUKN HEMPEPHIBHBIX CIyYalHbIX BEIMYMH. MaremMaTHuecKoe 0KUIaHue
HETIPEPBIBHOW CITy4ailHOW BETUYNHBI.

31. Jucnepcust HenmpepbIBHOM CydaifHON BEJIMYUHBI.

32. buHOMUAIBHBIN 3aKOH PaCTIPEIEIICHHUS.

33. Pacnipenenenue IlyaccoHa.

34. PaBHOMEpHOE pacrpeneieHue.

35. HopmanbHOe pacnpesiesieHue.

36. BriOOpOUHBI METO/I: CTATUCTUYECKOE pacIpeieieHne BEIOOPKH, SMIUpUYecKas PyHKIHS
pacnpeneneHus.

37. Cratuctryeckas OleHKa MapaMeTPOB pacipeieNiCHusI.

38. Metoibl pacuera XapakTepUCTUK BHIOOPKH.

39. Jluneitnas koppensius. BeioopouHbid KO3 PUIIMEHT KOPPEIISIIHH.
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40. Bb16opo4HbIE YpaBHEHUS PETPECCHHU.
41. IIpoBepka CTATUCTUUECKUX THUIIOTES.

THUITOBBIE D9K3AMEHALIMOHHBIE 3A TAHUSA

Halitn HeonpeneneHHbIi HHTETpal:

S 3 ) 3 3x—2 xdx
sin“x - cos®xdx sinx - cos®xdx J.Z— X fi
x?—4x+5 V3x+1+1
3 3
f (x” +12)dx (sz -1+ 1)dx f G+ 3)d_x J(Zx — 5)cosxdx
x%2—4 X 9 — x2
3
(5x — 3)e *dx (4x+3)sin2xdx ﬂ X (3x — 2)cos2xdx
2-16 d
x2 —

Breraucnuts OHpe,Z[CJ'IeHHHﬁ HUHTCIrpal:

1
f (2x — e *dx
0

NE]

f xcosxdx
0

L

2z xdx
T sinx
4

4
] e\/2x+1dX
0

T,
f3 xsinxdx
3
o cos3x

je dx
; x(In?x+1)

T,

J3xsmxdx
3

o cos3x

fe_lln(x+2)
0

Brruncnuth HECOOCTBEHHBIN MHTErpaJl WK JJOKa3aTh €ro pacXxoAUMOCTh:

f‘” dx fwlnxdx f‘” xdx f°° dx
. . % 0 VIFZ , Anx
J‘°° xdx f"" dx f‘” dx f‘” dx
o (1+x)? o X%+ 2x+5 1 (m)s 1 (\/X+—3)5

Boerauciauth miIomanab, OTpaHUYCHHYIO JIMHUAMU Y = 4 — x%y=0

BpauciauTe miomaib, OrpaHUuYeHHYIO JIMHUSAMU  y = 3 — 2x —x2,y = 0

y=x%y=2—x?

Brerauciauth Iomanab, OrpaHUYCHHYIO JINHUAMHU
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Burauciautb momanab, OrpaHUYCHHYIO JTHHUAMUA
y=6x—x%y=0

Onpenenuts O00BEM Tesla BpalleHUs BOKPYT OCH  OX  BpallleHHeM (Urypsl,

OFpaHquHHOﬁ JIMHUSIMHU
xy=4,x=1,x=4,y=0

Brerauciuts mIomanab, OrpaHUYCHHYIO JIMHHUAMU
y=x*+4x,y=x+4

Onpenenuts 00BEM TeNa BpalICHHs BOKPYT OCH OX, BpamleHUeM (QUrypsbl.
OTPaHUYECHHOU JIMHUSAMU xy = 4,x = 1,x = 4,y = 0

Haiitu yactHoe pernenune nuddepeHInaibHOr0 ypaBHEHUS, YIOBIETBOPSIOIICE
HAYaJIbHBIM YCIIOBUSIM:

Y (x2+1)—2x/y2—1=0, y(0)=1 2xyy' =y*=1,  y(1)=0
2y —y ' —y=xx=0,y=1y" =1 xy'—y=xx=2y=1
y'e*+y" —ylny=0, y(0)=e 2xyy' —y? =1, y(1) =0

Pemmmts nuddepennmansuoe ypaBHeHHE:

ylr_4yl+3y:0 yrl=x2+2x
xy'=x+y y'" —y = cosx
y(e* + 4)dy + e*dx =0 y"+6y +13y =0

3anauu pazena TEOpUN BEpOSTHOCTEH.

1. Cnyuaitnas BenuunHa X 3a/aHa UHTETpalibHOM (QyHKIMEH (QyHKIHeH
pacnpenencuus) F(X).
0 mpu X =0

x°
F(x) = 100 mpy 0<x=<10

| opr x> 10

Haiitn muddepennmanbayio GyHKIuio (MII0THOCTh BEPOSITHOCTH ) HAa MMPOMEXKYTKE 0 < x < 10 .
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2. B ypHe 5 uepHbIx u 3 Genbix mapa. Haiiti BeposITHOCTB TOTO, UTO B OJTHOM UCIIBITAHUU OYIeT
BBIHYT O€JIbIN mIap .
3. B xax0ii U3 ABYX ypH COAEPKUTCS 6 YepHBIX U 4 Oemnbix mapoB. M3 mepBoli ypHBI Haynauy

W3BJICYEH OJMH LIAp U NEPEIOKEH BO BTOPYI0. HaliTh BEpOATHOCTH TOrO, UTO 1Iap, N3BJICUYCHHBIN
U3 BTOPOH YPHBI, OKayKETCSI YEPHBIM.

4. B xaxmoi U3 ABYX YpH COACPKUTCA 8 YepHBIX U 2 Oenbix mapa. M3 BTopoit ypHbI Haynady
M3BJICYCH OJIMH LIAp U IEPEIOKEH B NepBYyr0. HaliTh BEpOATHOCTB TOTO, 4TO LIAp, U3BJICYCHHBIN U3
NIEPBOM YpPHBI, OKAXKETCS YEPHBIM.

5. Tpu crpenka npou3Benan 3allll 1o Lelau. BeposSTHOCTh MOpaykeHus UEIN EPBBIM CTPEIKOM
paBHa 0,7; [UIsl BTOPOrO U TPETHEr0 CTPEIKOB 3TH BEPOATHOCTH COOTBETCTBEHHO paBHbI 0,8 1 0,9.
HaiiTh BEposTHOCTB TOT0, YTO TOJIBKO OJUH U3 CTPEJIKOB MTOPA3UT LENb.

6. Tpu cTpenka npou3BeaN 3allll o Lelau. BeposSTHOCTh MOpaskeHus EeJIN EPBBIM CTPEIKOM
paBHa 0,7; 17151 BTOPOTO U TPETHETO CTPEJIKOB ITH BEPOSITHOCTU COOTBETCTBEHHO paBHbl 0,8 u 0,9.
HaiiTu BEposSTHOCTB TOTO, YTO TOJBKO JIBAa CTPEJIKA TOPA3ST LETb.

7. Tpu cTpenka Npou3BeIN 3allll IO Lelnu. BeposaTHOCTh MOpa)keHUs NN IEPBBIM CTPEIKOM
paBHa 0,7; 17151 BTOPOTO U TPETHETO CTPEJIKOB ITH BEPOSITHOCTU COOTBETCTBEHHO paBHbI 0,8 u 0,9.
Haittu BepoATHOCTB TOTO, YTO BCE TPHU CTPEJIKA MOPA3AT LUEIb.

8. Crynent 3Haet 40 u3 50 Bonpocos nporpamMmMsl. HaliTu BEpOATHOCTB TOTO, UTO CTYJIEHT 3HAET 2
BOIIPOCA, COZIEPIKAIIMECs B €0 IK3aMEHALIMOHHOM OHIIeTe.

9. /JIBe xomanab! o 20 CHOPTCMEHOB MTPOU3BOJIAT KEPEObEBKY JUIsl IPUCBOCHUSI HOMEPOB
y4acTHHUKaM COpeBHOBaHUMU. J[Ba OpaTa BXOISAT B COCTaB pa3IMuYHbIX KomaHz. Haittu
BEPOSITHOCTH TOT'0, UTO OpaThsi OyIyT y4acTBOBATh B COPEBHOBAHUU MO OJTHUM M TEM K€ HOMEPOM
18.

10. BeposiTHOCTB XOTs OBl OJJHOTO MONAIaHus MPH ABYX BbICTpenax paBHa 0,99. Haiitu
BEPOATHOCTH YETHIPEX IMOMNalaHUi MPHU MATH BBICTpENaxX.

11. BeposiTHOCTD MOSIBICHUSI COOBITHI B Ka)KJIOM M3 HE3aBUCUMBIX HcnbITaHui paBHa 0,8. Haiitu
BEPOSITHOCTH TOT0, 4TO coObITHE HacTynuT 60 pa3 B 100 ucnbITaHUSX.

12. BepossiTHOCTB MOSBICHUS COOBITHS B K&KIOM M3 HE3aBUCHUMBIX UCTIbITaHUH paBHa 0,2. Haiitu

BEPOATHOCTH TOTO, uTO B 100 ucnbITaHUSAX coObITHE MOsIBUTCS HEe MeHee 20 u He 6omee 30 pas.

13 - 18.

CrnyuaitHas BennuuHa X 3a/iaHa MHTErpajibHOM QyHKuMen (pyHKIMeH pacnpeneieHus)

F(x). TpeOyercs Haiitu nuddepeHnnanbHy0 GyHKIHO (TTIOTHOCTh BEPOSITHOCTH):




®OHJI OLEHOYHBLIX CPEACTB JJI1 ATTECTALMKU II0 AUCHUINUIMHE «MATEMATUKA 1 MATEMATHUYECKASA
CTATUCTHUKA» (IIPUJIOXKEHUE K PABOYEM IIPOTPAMME MOJVYJId) OCHOBHOM IPO®ECCHOHAJIBHOM
OBPA30OBATEJIbHOW ITPOI'PAMMBI BBICILIEI'O OBPA3OBAHMS (BAKAJIABPHAT) Bepcns 1

Ul‘IpI*I-’:E'O UHPH v <0
X 2
F(x) = 100 pg O<x=10 F(x) = 31 pr 0 < x <9
| opm x> 10 | mpa x> 9
0 npu x<0
0 npu X =0
/X {x
].:(X) = (14 an {} <X 8 :F(X) = 49 HPH (} < X< 7
1 npu x=8 1 opet x=7
Ompu x<0 fUHpH x=0
- "'-:
= — D<x<6 e —
FE= 0 3g ™7 Fx)= < 25 mpu0<x<s
1 mpir x>6 | opm x|}5
\ S

19. luckpeTHas ciydaiiHas BenTudrHa X 3aJjaHa 3aKOHOM pacIpeiesiCHUs

0,8 1,5 2,2
0,3 0,4 0,1

X 0,1
p 0,2

Haiitu ¢dynkumio pacnpenenenus F(x).

20. IuckpeTHas ciiyyaiiHasi BeuynuHa X 3aJlaHa 3aKOHOM pacipeieICHUs:

0,8 1,5 2,2
0,3 0,4 0,1

X 0,1
p 0,2

Haiitu Mmatemarnaeckoe oxunanne M(x).

21. luckpeTHas ciiydaiiHasi BeuunuHa X 3aJlaHa 3aKOHOM pacipeieICHUs:

0,8 1,5 2,2
0,3 0,4 0,1

X 0,1
p 0,2
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Haiitu nucnepcuto D(x).

22. JluckpeTHas ciiydaiiHasi BeJIuunHa X 3aJlaHa 3aKOHOM pacipeieICHUs:
X 1,0 1,5 2,0 2,5
p 0,1 0,2 0,4 0,3

HaiiTu cpennee kBaparnyeckoe OTKIIOHEHHE G(X);

23. luckpeTHas ciay4yaiiHas BeJMuuHa X 3aJlaHa 3aKOHOM Paclpe/eIeHUs:
X 1,0 1,5 2,0 2,5
p 0,1 0,2 0,4 0,3

HOCTpOI/ITB IIOJIMT'OH PACIIPCACICHUA.

24. B nekoTopoM Bomoéme Kapacu cocTaBisitoT 80% OT Bcero koiaumdectBa pbiObl. OmpenenuTsb
HauBEpOsTHEHIIee Yncio k kapacei, B mapTUu u3 8 peIO, BEUIOBICHHBIX B BOIOEME.

25. B nekotopoM Bozmoéme kapacu cocTaBisitoT 80% oT Bcero koiuuectBa pblObl. OnpenenuTb
MOJIaJIbHYIO BEPOSATHOCTb.



		2023-10-11T14:48:08+0200
	ФГБОУ ВО "КГТУ"




