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OOH/JI OIEHOYHBIX CPEJACTB IJIAA ATTECTALIMU 110 AUCHUIUIMHE «MATEMATHUKA» (ITPUJIOXEHHME K

PABOYE TIIPOTPAMME

MOJIYJIST)

TTPOI'PAMMBI BBICHIETO OFPA3OBAHUS (BAKAJTABPUAT) Bepcust 1

OCHOBHOM  IIPO®ECCHUOHAJIBHOM  OBPA3OBATEJIbHOI

1 PE3YJIbTATBI OCBOEHUA JUCHUIIJINHBI

Tabmuna 1 - Ilmanupyembie pe3yiabTaThl OOYYEHHS IO TUCIUILUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMU HMHAWKATOpAMH JOCTUKCHUA KOMHCTCHHI/Iﬁ

PesynbraTel 00yueHus (BlaaeHus,

Nuaukaropel
Kox n HaumenoBanue YMEHUS ¥ 3HaHUs), COOTHECEHHBIE C
JOCTUKECHUS Jucuunimna
KOMIIETEHIINH KOMIETSHIMSIMU/MHINKATOPaMU
KOMIIETEHINH
JOCTHKEHUS] KOMIIETCHIIUU
3Hamb: OCHOBHBIEC MOHATHUS aIreOpbl U
reOMEeTPHUH, MaTeMaTHUYECKOr0 aHaIN3a,
TEOPHHM BEPOSTHOCTEH M MareMaTHhye-
CKOMl CTaTHCTHUKH, a TaKXke HX Mpo-
CTeHIe TPWIOXKEHUs B mpodeccro-
HAJIBHBIX JUCHUIUTUHAX; METOIBI pe-
IICHUS] MaTeMAaTUIECKUX 337a4 JI0 YHC-
JIOBOTO WJIH JIpyroro tpebyemoro pe-
synbrara (rpaduka, GopMyasl U T.II.),
OCHOBHBIE MPUMEHEHHS TEOPUU BEPO-
SITHOCTE M MAaTEeMaTU4YeCKON CTaTu-
CTUKH B NPOPECCHOHATBHBIX MPUIO-
KCHHSAX.
Ymems: UCIOJIb30BAaTh B
OIIK-1: Cnocoben OITK-1.5: npodeccnoHaIbHON NEeSITEIbHOCTH
IPUMEHSATH 0a30BbIE - 0a30Bble 3HAHMSI MaTeMaTHKH; CTaBUTb
3HaHUSA Henonesyet enm u dbopMynupoBaTh
0a30BbIC 3HAHUS B 1 PMYJHP
(byHIIaMeHTaIbHBIX oBIaCTIH MaTeMaTHYeCKyl0 MOCTaHOBKY 3ajad,
a3JIeJI0B HaYK O CBSA3aHHBIX c eanu3anuen
P K (byHIaMeHTaJIbHbI p et
3emue, X PA3IEIOB npogeccuOHATbHBIX GyHKLUH;
€CTEeCTBEHHO- P MIPOTHO3UPOBATH BO3MOYKHBIT
MaTEMaTHKH, MaremaTuka
HAy4YHOT'O U pe3ynbTaT IpeJ1araeéMoro
HE00XO0IMMbIe
MaTeMaTHIECKOTO MaTeMaTHYeCKOTO  pEIIeHUs, YMETb
JUTSL pEeUIeHUs
LIUKJIOB IIpU OLIEHUBATh €ro 3HAYEHHUS; MEPEBOAUTH
3aja4 B 0051aCTH
peleHnH 3a1a4 B npodeccHoHaIbHBIE 3a1a9n c
OKOJIOTHH U
00J1aCTH SKOJIOTUH U ONHCATEILHOIO  sI3bIKA  HAa  A3BIK
HIPUPOIONOIB30Ba
NPUPOJIOTIONL30BAR | MaTeMaTHKH; CTPOUTh MaTeMaTHIECKHE
sl ' MOJIeIM  TMPHUKJIAIHBIX  3aJad ¢
ONTUMAIILHBIM BBIOOPOM WX PELICHHS,
aHaliM3a M OLEHKH  MOJIyYEHHBIX
pe3yIbTaTOB; OTIepPHPOBATH c
aOCTpakTHBIMU OO0BEKTaMH U  OBITh
KOPPEKTHBIMHU B YIIOTpeOICHUH

MaTEMaTHYECKUX MOHATUN U CUMBOJIOB
JUISL BBIP@XXEHHUS] KOJMYECTBEHHBIX H
KaueCTBEHHBIX OTHOILIEHUH.

Bnademwy: MeromaMu  aHanM3a U
HaBbIKaMU CaMOCTOSITEIEHOTO
M3y4eHHsT  y4eOHOM W Hay4yHOU
MaTeMaTHYeCKOU JUTEpaTyphl;
MaTEMaTUYECKUMH, CTaTUCTUYECKUMHU
u KOJINYECTBEHHBIMHU METOaMHU
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PABOYE TIIPOTPAMME

MOJIYJIST)

TTPOI'PAMMBI BBICHIETO OFPA3OBAHUS (BAKAJTABPUAT) Bepcust 1

OCHOBHOM  IIPO®ECCHUOHAJIBHOM  OBPA3OBATEJIbHOI

PesynbraThl 00yueHus (BlaaeHus,

Nuaukatopel
Ko 1 nauMmeHoBaHue YMEHUS U 3HaHUs1), COOTHECEHHBIE C
TOCTHIKEHUSI JucuunimHa
KOMIIETEHIIUH KOMITETCHIIMSIMU/UHIUKATOpaMHU
KOMIIETEHIINHA

JOCTHOKCHUA KOMIICTCHIIUN

pElIeHUs TUTTOBBIX MPO(ECCHOHATBHBIX
3aJa4; MaTeMaTHYEeCKOH  JIOTHKOIA,
HeoOXxoauMon st (hOPMHUPOBAHMS
CY)KIEHHH 110  COOTBETCTBYIOILMM
podeCCHOHATbHBIM npoOemMam;
CIIOCOOHOCTBIO K 0000I11IEeHHIO,
aHaJIM3y, BOCHPUATHIO HHPOPMAIINH,
MMOCTAHOBKE IIETTU M BBIOOPY IyTeHl e

JOCTHIXKCHU .

2. INEPEYEHb OIEHOYHbIX CPEIACTB JJIsA IHO2TAIIHOI'O
®OPMHUPOBAHUA PE3YJBTATOB OCBOEHHUSA JUCHUILUIMHBI (TEKYIIWANA
KOHTPOJIb) U TIPOMEXXYTOYHOM ATTECTALIUA

2.1 JIns ouleHKH pe3ysIbTaTOB OCBOCHMS JUCLUIUIMHBI HCIIOIb3YIOTCS:

- OLICHOYHBIE CPE/ICTBA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH;

- OLICHOYHBIE CPEJICTBA JJIsl IPOMEKYTOUYHOM aTTECTAllMU 10 TUCLHUIUINHE.

2.2 K oLIeHOYHBIM CpeACTBaM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OTHOCSATCS:

- TECTOBBIE 3aJJaHMS;

- 33/1aHUA 10 TeMaM IPAKTHYECKUX 3aHATH;

- UHIUBUyalbHbIE JOMAIIHHUE 3a/1aHus.

2.3 K OILIEHOYHBIM CpeACTBaM JUId TPOMEXYTOYHOM aTTeCTalMu 10 JAUCLUUIUIMHE,
npoBouMoi B popme auddepeHInpoBaHHOIO 3a4eTa U SK3aMeHa, OTHOCSTCA:

- 3a/1aHUs IO KOHTPOJIbHBIM paboTaM;

- BOIIPOCHI U 3aJ1aHus K AU PepeHINPOBAHHOMY 3aUeTy;

- OK3aMCHAIIMOHHBIC BOIIPOCHI U 3aJlaHUS.

3. OHEHOYHBIE CPEACTBA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTH

3.1 TecTtoBble 3amaHMs NpEIHA3HAYECHBI JUISI OLEHKHM B pPAMKAaxX TEKYIIEro KOHTPOJISA
yCI€Ba€MOCTHU 3H3HI/II>1, HpI/IO6p€T€HHI)IX CTYACHTAMH Ha JICKHMOHHBIX U MMPAKTHUYCCKUX 3aHATHUAX.

ConepxaHve TecTa ONpEAeNseTcs B COOTBETCTBUM C COJEPKAHUEM JUCUUILIAHBI
MPOTMOPLHUOHAILHO yYeOHOMY BPEMEHH, OTBEICHHOMY Ha H3yu€HHUE Pa3JelioB, MEPEUMCICHHBIX B
paboueit mporpaMme MOy,

Bpewms BeimonHenus tecra 120 MuH.

Tunosble BapuaHThl TECTOBBIX 3aJaHuil puBeneHbl B [Ipunoxennn Ne 1.




®OHJT OLIEHOYHbBIX CPEJICTB JJIS1 ATTECTALIMU ITO JUCLMIUIMHE «MATEMATHKA» (ITPUJIOXKEHME K
PABOYEN TIIPOTPAMME MOAYJISI) OCHOBHOM IIPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICILIETO OBPA3OBAHM S (BAKAJIABPUAT) Bepenst 1 4

3.2 IlIkana oreHMBaHUS TECTOBBIX 3aJJaHHMII OCHOBAaHA HA YETHIPEXO0ATLHOM cUCTEME.

Or1eHKa «OTJIMYHO» BBICTABIIICTCS MPU NMPABUJILHOM BBITIOJIHEHHH He MeHee 90% 3a1aHuid.

O1ieHKa «XOpOII0» BBICTABIAETCS IPU MPABUIIBHOM BbINIOJTHEHUH HE MeHee 80% 3agaHuid.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCA IPU MPABUIBHOM BBHIIIOJIHEHHMH HE MEHEe
60% 3amaHui.

Or1eHKa «HEYIOBJIETBOPUTEIHLHOY» BBICTABIISCTCS TIPH MPABHIIBHOM BBIITOTHEHUH MeHee 60%
3aJaHUN.

Pe?;y.]'II)TaTI)I I/I3MepeHI/H\/JI I/IHI[I/IKaTopa CHUTAKOTCA IIOJOXUTCIbHBIMHU HpI/I HpaBI/IJH)HOM
BEITTOJIHEHUN He MeHee 60% 3amanuii.

3.3 Tembl 1 00pas31bl 33aHNN MPAKTUUECKUX 3aHATUH npuBeneHs! B [Ipunoxenun Ne2.

3.4 Kpurepunm M 1IKana OLICHMBAHMS PE3YJbTAaTOB BBINOJHEHUS 3aJaHUW IO TeMam
IIPaKTUYECKHUX 3AHITHUM.

[llkana omeHWBAaHHS PE3YJIbTATOB BBITOJHECHUS 3aJJaHUH OCHOBaHA HA YETHIPEXOAbHOM
CUCTEME.

OneHka «OTJIMYHO» BBICTABISIETCSl B CIydae, €CIU 3aJaHMs BBIIOJHEHBI MO NPaBUIbHBIM
dbopmynam u anroputmMam u 6e3 OmmnooK.

OneHka «XOpoIlo» BBICTABISETCS B Ciydae, €CIU 3aJaHHs BBINOJIHEHBI IO NPaBUIbHBIM
dbopMynaM U anropuTMam, HO C HEKOTOPBIMH OIIMOKaMH.

OneHka «yJOBJIETBOPUTENBHO» BBICTABISIETCS B CIy4dae, €CJIM 3aJaHus BBIIOJHEHBI II0
MPaBWJIBHBIM (OpMYJIaM U aJrOpUTMaM, HO CO MHOXKECTBOM OILLIMOOK.

OneHka «HEyJIOBIETBOPUTEIBLHO» BBICTABISETCS B Cilydae, €ClIM 3aJaHusl BBIIOJHEHBI C
UCIOJIb30BAaHUEM HENPABUIIBHBIX aITOPUTMOB U (POPMYIL.

Pe3ynbraThl M3MEpeHHU MHAMKATOPA CUUTAIOTCS IOJIOKUTEIBHBIMUA IIPU I1OJIOKUTEIBHON
OIICHKE 3a BBIIOJIHEHUE 3aJaHUs.

3.5 UnnuBunyanbuasie qomarraue 3aganus (M13).

WNJI3, BblmoJHseMble  CTyJIEHTaMH, HpPEAyCMAaTPHUBAIOT  aKTHBHYIO  HPOPabOTKY
TEOPETUYECKOT0 M MPAKTUYECKOI0 MaTepuana TeKyIIMX TeM, OMHUPasCh Ha (PaKThl U3 JEKIIMOHHBIX
3aHATUHN, y4eOHOM TUTEpaTyphbl U MPAKTUYECKUX ayTUTOPHBIX 3aHATHUH.

Tunoseie Bapuantsl /13 npusenens! B [Ipunoxennn Ne3.

Lenpto Takux 3amaHuil sBisgeTcs (OPMUPOBAHME YMEHUH U HABBIKOB MO OCBOEHUIO U

CaMOCTOATEIIBHOMY  HCIIOJIB30BAHHUIO  IIOJIYYCHHBIX  3HAHMM  IIPU  PELICHUU  THUIIOBBIX

MaTeMaTHYecKux 3agad. OLeHKa pe3yslbTaTOB BBINOJIHEHMS 3adaHud 1o Kaxaomy MJI3
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NPOU3BOJUTCS TPU TPEIOCTABICHUU CTYICHTOM oOT4eTa 1o pabore, MOJPOOHOTO OOBSCHEHUS
METOJIOB U PEe3yJbTATOB PEIICHUS] U Ha OCHOBAaHUHU OTBETOB CTYJEHTA HA BOIPOCHI 110 TEMATHKE
paboTel. PaboTa cunTaercs BBHITIOJIHEHHOW B TOM ciy4ae, Korja Bce 3amaun /I3 pereHsl BepHO U
3aIUILIEHBI.

3.6 Kpurepuu u 1mkana oeHUBaHUS Pe3y/IbTaToOB BbinoaHeHus /13,

[llkana oreHuBaHusl pe3ynbTaToB BbIMoMHeHUS WJ/[3 ocHoBaHa Ha YeThIpexOanbHOU
cUCTEME.

OneHka «OTJIMYHO» BBICTABIIAECTCS B Cllydae, €CJIM 3a/JlaHMs BBINOJHEHBI 110 MPaBUIbHBIM
dbopmysnam u anropurmMam u 0e3 OnOoK.

OneHka «XOpoIllo» BBICTABISETCS B Cilydae, €CIU 3aJaHUs BBINOJIHEHBI IO MPaBUIbHBIM
dbopMynaM U anropuTMam, HO ¢ HEKOTOPBIMU OIIMOKAMHU.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCSl B Cilydae, €CJIM 3aJaHUs BBIIOJHEHBI IO
NpaBWIBHBIM (pOpMyIaM M alIropuT™MaM, HO CO MHO>KECTBOM OLTHOOK.

OneHka «HEy/IOBJIETBOPUTEIBHO» BBICTABISETCS B CIy4yae, €CIM 3aJlaHUsl BBIIOJHEHBI C
HCIIOJIb30BaHUEM HEMPABUIIBHBIX alTOPUTMOB U HOpMYIL.

Pe3ynprarhl u3MepeHnii MHAMKATOPA CUMUTAIOTCS MOJIOKHUTEIbHBIMU MHPU MOJOKUTEIbHON

OIICHKCE 3a BBIIIOJIHCHHUEC 3aaHus.

4 OLIEHOYHBIE CPEJCTBA JJISI MIPOMEXYTOYHOM ATTECTAIIMA TIO
JUCHUITTIMHE

IIpoMexyTouHas aTrecTanus MPOXOAUT IO PEe3ysbTaTaM MPOXO0XKIEHUS BCEX BHUJIIOB TEKY-
IIET0 KOHTPOJISl yCIIEBAEMOCTH.

4.1 V4eOHBIM MJIAHOM IPEAYCMOTPEHO BBINOJHEHHE JIBYX KOHTPOJBHBIX palboT. TeMmbl u
TUIIOBbIE BAPUAHTHI 33JJaHUH KOHTPOJIBHBIX paboT npuBeaeHsl B [Tpunoxennun Ne 4.

KonrtponbHast pabota, BeIIIOTHEHHAs: 0€3 rpyObIX OIIMOOK, TOMYCKAaeTCs K 3aliuTe. 3alura
KOHTPOJIbHOM pabOThl COCTOMT B BBIIIOJIHEHUU B NMPUCYTCTBUHU MPENOaBaTeis J000ro 3a1aHusl,
aHAJIOTUYHOTO KOHTPOJIBHOU padoTe.

4.2 Kputepuu M 1IKajla OLEHUBAHUS PE3YJbTAaTOB BBIMOJHEHUS 3a/laHUi KOHTPOJIBHBIX
pador.

[Ikana oneHuBaHUS Pe3yIbTaTOB BBIMOIHEHMS 3a/laHUN KOHTPOJIbHBIX pabOT OCHOBaHA Ha
YeThIpex0alIbHOM cucTeMe.

O1eHKa «OTJIMYHO» BBICTABIISAETCS B CIIydae, €CIH 3aJlaHHs BBIIOJHEHBI MO MPaBUIbHBIM
dopmynaM u anroputTMam u 6e3 OmuoOoK.

OHCHKa «XO0pOoI1I0» BBICTABIIACTCA B CilIydac, €CJIM 3aJaHUs BBIIIOJIHCHBI IO IIPaBUJIbHBIM
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dopmynaM u anropuTMam, HO C HEKOTOPBIMH OIIMOKAMH.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS B CIy4yae, €CJIM 3a/laHusl BBIIOJHEHBI I10
IPaBUIbHBIM (pOpMyJIaM U aIrOPUTMaM, HO CO MHOXKECTBOM OLIMOOK.

OneHka «HEyIOBJIETBOPUTEIBLHO» BBICTABIISCTCS B CiIydac, €CJIM 3aJaHus BBIIIOJIHEHBI C
UCTIOJI30BAaHUEM HENPABMUIIBHBIX aITOPUTMOB U (POPMYIL

Pe3ynbraThl M3MEpEHHUI MHAMKATOPA CUUTAIOTCS IOJIOKUTEIBHBIMU IIPH IOJOKHUTEIBHON
OLICHKE 3a BBIIIOJIHEHUE 3aJaHMsl.

4.3 TIpomexxyTO4Has aTTecTalusl CTYJeHTOB:

- B IIEPBOM CEeMecTpe MNpoxoauT B ¢opme muddepeHnupoBanHoro 3adera. K 3agery
JIOITyCKAIOTCA CTYACHTBI, IOJOKUTEIBHO ATTECTOBAHHBIC 10 PE3YJbTaTaM BCEX BUIOB TEKYILETO
KOHTPOJISl yCeBaeMOCTU. THIIOBBIE BOIPOCHl U 33JaHus K AuddepeHHupoBaHHOMY 3a4eTy
npuBeaeHbl B [Ipunoxenun Ne5.

- BO BTOPOM cCeMecTpe HpoBoauTcs B ¢opMme 3k3ameHa. K sk3ameHy pgomyckarorcs
CTYJICHTBHI, ITOJIOKUTEIBHO aTTECTOBAHHBIE IO PE3YyJIbTATaM TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
MMEIOLINE 3a4€T 3a NEPBbII ceMecTp. THUIIOBbIE DK3aMEHALIMOHHBIE BOIIPOCHI U 3aaHUs [IPUBEICHBI
B [Ipunoxxenun Neb.

[IpencraBneHHble K3aMEHALIMOHHBIE BOIIPOCH! I MPOBEICHUS dK3aME€HAa KOMIIOHYIOTCS B
OwJIeThl MO JIBa BOIIPOCA, OTHOCSIIMECS K pa3jIMYHbIM T€MaM M HMHAMKATOpaM JBYX pa3zesioB
JUCLUIUIMHBI U IBYX NPaKTUYeCKHUX 3afaHuil. Ha ycMoTpeHune sk3aMeHaTopa 5K3aMeH MOXeT ObITh
IpOBE/eH B MUCHMEHHOW, YCTHOH MM KOMOMHUpoBaHHOH ¢dopme. Ilpu Hamuuuum coMHEHUH B
OTHOIIEHMHM 3HAaHUW M YMEHHMH CTyleHTa »53K3aMEHaTop MOXeT (MMeeT IMpaBo) 3aJaTh
JIOTIOJIHATEIIbHBIE BOIPOCHI, & TAKKE JaTh JOIOIHUTENBHOE 3a/1aHUE.

4.4 Kputepuu ¥ 1ikajna OUEHUBAHUS IPOMEKYTOUYHON aTTeCTalllu.

[IIxana mpoMeXyTOYHOM aTTeCTallMU IO AUCLUIUIMHE, TO €CTh OLIEHHUBAHUSA PE3YJILTATOB
OCBOEHHUS JMCHMIUIMHBI Ha JuddepeHIMpOBaHHOM 3adeTeé MW DSK3aMeHe, OCHOBaHa Ha
YeThIpeX0aJIJIbHOU cHUCTEME.

OneHka «OTJIIMYHO»  BBICTABJSIETCS B CIy4yae, €CIM CTYJEHT HCYEpIBIBAIOIIE,
MOCJIEI0BATENBHO, YETKO U JIOTHUYECKH CTPOWHO M3JIarajl OTBETHI HA BOIIPOCH! OUJeTa, 000CHOBHIBAs
UX B YMCJIE TPOYETO U 3HAHUSIMU U3 0011e00pa30BaTeNbHBIX TUCIUIUINH, YMEET AeaTh 0000IIeHH
Y BBIBOJIbI, BJIAJCET OCHOBHBIMM TEPMHUHAMHU M TOHATHSMHU, YMEET TECHO YBSA3BIBATh TEOPHUIO C
NPaKTUKOM, CBOOOJHO CHpaBisieTCs C 3ajlayaMH, BOIPOCAMU U JIPYTMMH BHUJAMHU NPUMEHEHUS
3HaHUH, UCIIOIB30BAJl B OTBETE MATEPUAIl JTONOJHUTEIBHOMN JINTEPATyphl, JaJl IIPABUIbHBIE OTBETHI
Ha JIOTIOJIHUTEIBHBIE BOIIPOCHI.

OneHka «XOpOIIO» BBICTABISIETCS B CIy4yae, €CJIM CTYACHT T'PaMOTHO U IO CYILIECTBY
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u3Jaraj OTBET Ha BOMPOCHI OMJIETHI, HE JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH, HO MPH 3TOM €ro
OTBEThl OBUIM HEIOCTATOYHO OOOCHOBAHBI, BJIAJCET OCHOBHBIMM TEPMHUHAMHM W TIOHSITHUSAMH,
IIPABWJIBHO INPUMEHSET TECOPETHUYECKHUE IIOJOKEHUS IPU PEUICHHH 3a1ad, MCIONIb3yeT B OTBETE
MaTepuai TOJIBKO OCHOBHOM JINTEPATYPBHI; BIaJEET OCHOBHBIMUA YMEHUSAMM; IIPH OTBETE HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI AOIyCKaJl HETOYHOCTH U HE3HAYUTEIIbHBIE OLIUOKHU.

OneHka «yJqOBJIETBOPUTEIBHO» BBICTABIAETCS B Cllydae, €CIU CTYIEHT IPU OTBETE Ha
BOIIPOCHI NPOJAEMOHCTPUPOBAJ 3HAHMS TOJBKO OCHOBHOI'O MaTepHalla, HO JOIIYCKaJl HETOYHOCTH,
UCMOJb30Ba] HEJOCTAaTOYHO MpaBWIbHbIE (OPMYIMPOBKH, MCIBITBIBAET 3aTPYyIHEHHUS IpHU
peleHun 3a7a4; HCIOJIb30Bajl IIPU OTBETE TOJBKO JIEKLIMOHHBIM MaTepual, IIPU OTBETE Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI OIyCKaJl OLIMOKH.

OneHka «HEYNOBJIETBOPUTEIIBHO» BBICTABIIAECTCA B Cily4ae, €CIM CTYAEHT HE CMOr
OOBSICHUTh CMBICJI HAallMCAHHOTO MM IpPH MOATOTOBKE K OTBETY TEKCTa; HE OPUEHTUPYETCS B
TEPMHUHOJIOTUH JUCLUIUIMHBL, HE MOXKET OTBETUTH HA JOIIOJHUTEIBHBIE BOIIPOCHI.

Komnerennuu B TOM 4acTd, B KOTOPOH OHHU JOJKHBI OBITh CHOPMHUPOBAHBI B PaMKax
U3y4YeHHs! TUCLIMITIIMHBIL, MOTYT CUUTAThCs C(HOPMUPOBAHHBIMU B CIIydae, €CIHM CTYJCHT MOJy4YHII Ha

OK3aMCHC ITOJIOKHUTCIIBHYIO OLICHKY.
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5. CBEAEHUS O ®OHJAE OLHEHOYHBIX CPEACTB U ET'O COI'JIACOBAHUU
®DOoH/T OLIEHOYHBIX CPEJCTB ISl aTTECTALMK MO JUCHUIUIHHE «MaTemMaTHuka» MpeicTaBsieT
co00i1 KOMIIOHEHT OCHOBHOI MpodeccuoHalIbHON 00pa3oBaTeIbHON MporpamMmbl OakajiaBpuaTa 1o

HamnpasyieHU0 n1oaArotToBku 05.03.06 Dkonorust ¥ NpUPOI0NOIH30BaHUE.

@DOHJ OLIEHOYHBIX CPENICTB PACCMOTPEH W ON0OpEeH Ha 3acenaHuu Kadeapbl TMPUKIIATHOU

MaTeMaTHKH 1 HHPopMannoHHbIX TexHojorui 04.03.22 (mpotokoin Ne 6).

W.o.3aBenyromiero kadeapoi 7 A.N.Pynenko

@OoHJ| OLIEHOYHBIX CPEACTB PACCMOTPEH U OJOOpEeH Ha 3acedaHuu Kadeapbl BOJHBIX

o6uopecypcoB u akBakyiabTypsl 08.04.2022 r. (mpoTtokomn Ne 5).

3aBenyromuii kadeapoit W/ C.B.IlIu6GaeB
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[Tpunoxenue No 1

TUITIOBBIE BAPUAHTHI TECTOBBIX 3AJIAHUAM

BapuanTt 1

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

Bonpoc Nel. [lansl matpuinsl A = (
-3
1 (33)
-10 7
2 ( 16 —3)
3. He CyIlecTBYET

4. (-3 13)

Bonpoc Ne2. 13 maTtpun

1 0 O
_(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
Bomnpoc Ne3. /Tana matpuna A = (—5 3 2). AnrebGpanueckoe nonolHeHne As, U
-4 -1 3

AJIeMEHTa A3, PAaBHO:

1. -16

2. 16

3.1

4.-1

2x+y—z=1
Bonpoc Ne4. Tlpu perienun cucteMbl ypaBHenuit 43x + 5y +z = 10
4x —2y+3z=28

meronoM Kpamepa 3HaueHue nepeMeHHON X paBHO:

1.1
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2.2
3.—1

4. He ompeesIeHO

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}. KoyrHEapHBIMH SIBJISIFOTCSI BEKTOPHI:

Bonpoc Ne6. Jlansl koopanHaThl BepiuH Tpeyroiasauka: A(3; —1;5), B(4; 2; —5) u C(—4; 0; 3).
Touka M - cepenuna ctoponsl BC. J[nuna meguansr AM paBHa:

1. V67
2. 49
3.5

4. 7

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

|
i

1. —

r
CERS

NS

&>
N R

Bonpoc Ne8. Jlanbl koopauHatel Touek: A(2; —3; 4) B(l 2;—1), C(3; —2;1). Ilnomans
napajenorpaMma, HoOCTPOCHHOTO Ha BEKTOpax AB u AC paBHa:

1.5v2
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2.10V2
3.24/2
4,32

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

1.3V2
2. -32
3.6V2
4.6v3

Bomnpoc Nel0. Jlis BekTopoB Ei(ax; ay; az) u b(bx; by; bz) BEKTOPHOE NPOU3BEIEHUE d X b
BBIUHCIISIETCS 110 opMyIIe:

T 7k
1' xa ya Za
Xp Y Zp

3.\/(x2 —x1)%+ (2 —y1)? + (2, — 21)?

a, a, a,
4.|by by, b,
Cx Cy €

Bomnpoc Nell. O6béM TpeyroabHO#M mupamu sl ¢ BepimHamu A(-2;-2;0), B(0;4;-1), C(1;2;1),

D(-13;8;11) BbIuUCHIsACTCS ONPEIACITUTEICM:

2 -2 0
1o 4 -1
1 2 1
3 4 1
2.J_r% ~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. +

Wl

Bonpoc Nel2. VYpaBHeHHe d/uIMIIca € IEHTPOM B Hadalle KOOPAWHAT, OIyocsiMu a =5 u b= 3
UMEeT BUJIL:

2 2
1=+ =1
25 9

2 2

" 25 9

XZ yZ_
3.?+?—1
4. x* +y?> =15

Bonpoc Nel3. DkcueHTpucuTeT ruep0oJibl ¢ BepimnHamu B Toukax Ai(a;0), Ax(-a;0), B1(0;b),
B2(0;-b) (dboxycsl Ha ocu OX) paBeH:

l.e=2

b

b
2.e ==

a
3e_m
T a
4 e Vaz—p2

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

1.2x—-2)+(y+1)+4(z—-3)=0
23x—4)—-(y+2)-4=+1)=0
3.200-2)—(y+1) —4(z—3) =0
43—+ -2)+4z+1) =0

Bonpoc Nel5. YpaBHenue npsiMoit, npoxozsiieit uepes ase touku My (0; 0; 1) u My (-1; 0; 0)
3anuchIBaeTCs HOpMyIIOii:
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2x° +4x*+3x2%+1
x6+45x5—4x

Bonpoc Nel6. Ilpenen lim,_,q
1. 2

paBeH:

2. 2/5
3. w

4. 0

1\ 2%
Bonpoc Nel7. Ipenen lim,_ o (1 + ;) paBeH:
1. €

2. ©
3. 2e

4, e

Bonpoc Nel8. Tlpenen dyakuu lim,,_,; i, DaseH:
1. 0

2. 1/3
3. w

4.3

Bonpoc Ne19. Jlna pynxiuu f(x) = e?* - (1 — 3x) mpoussoanas f'(x) paBHa;
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
Bonpoc Ne 20. Oyakius y = B3 —ax
OJTHY

JBE

TpH

HE UMeeT

MMEET TOYECK pa3phbIBa.

NS
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PABOYE TIIPOTPAMME

MOJIYJIST)
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TTPOI'PAMMBI BBICHIETO OFPA3OBAHUS (BAKAJTABPUAT) Bepcust 1

14

Bonpoc Ne 21. MexaH4eCcKUil CMBICI IEPBOI TPOU3BOIHON COCTOUT B CJICTYIOIIEM:

1. npon3BoAHAas OT IYTH 110 BPEMEHU HEPABHOMEPHO JBUKYIIEHCS TOUKU paBHA YCKOPEHUIO B

I[aHHBIfI MOMCHT BPEMCHHA

2. mpou3BoHAas (PYHKIIMH B TOUKE paBHA YIIIOBOMY KO3((DUIIMEHTY KacaTelbHOM, TPOBEICHHON
K rpaduKy QYHKIIMH B 3TOH TOUKE

3. MPOU3BOIHAS OT MYTH MO BPEMEHU HEPAaBHOMEPHO JIBIKYILEHCS TOUYKHU paBHA CKOPOCTHU B
JTAHHBI MOMEHT BPEMEHHU

4. nmpou3BoHas (PYHKIIMH B TOYKE paBHA paboTe Cuiie, MPUIIOKEHHON K 9TOH TOUKe

Bonpoc Ne 22. AGcuucchl TOYEK dKCTpeMyMa iist GyHKIUN Y = .

1. Xmax =3, Xmin =-2

2. X max = -2, Xmin =3

3. Xmax =-3, Xmin =2

4. X max =2, Xmin =-3

~.x3
3

Bonpoc Ne 23. YacTHast IpoOM3BOIHAS Z—i or pyukuun z = 4x% — 3xy? + 4y3 + 6x pasHa:

1. 3y’ +6

2. 8x—6xy + 12y* + 6

3. 8x—3y*+6

4, —6xy + 12y

Bomnpoc Ne 24. YactHas npon3BoaHas

1. -6y

2. 8&x+6

3. 3y?+6x
4. —6x

2
6i-6zyq)yHKHI/II/I z =4x* = 3xy® + 4y° + 6x pasna:

Bonpoc Ne25. F(X) — nepsoobpasnas mis pynkuuu f(x) = 9%"1n9 | torna pasnHocts
nepBooOpasubix F(2)—F(1) paBna:

1
X —E'X2—6'X PaBHBL:
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1. 8
2. 9
3.1
4. 0

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

sinx  sin®x

4.
3 5

+C

Bonpoc Ne27. [Inomaap kpuBoiuHeHo# Tpanenun D paBna:

Ya

¥

Bonpoc Ne 28 . JluddepeHimanbHbIM ypaBHEHHEM C Pa3Ie IAFOIIMMUCS TIEPEMEHHBIME SBIISETCS
1. y' +7xy? =3x2+4

2. (e +2y)dy —ye**dx =0
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16

3. y(2¥+1dy +2%dx =0

!

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

L Al) = =), =1-p
k

2. B(l) =22 emp

3. B(k)=Crpq" Mg =1-p

1 k-
4, Pn(k)=ﬁ¢(£),q=1—p

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

1. B,(k) =%(p(k),q =1-p

k
2. B(lk) =22

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

1 k-
4 R = 70 () a = 1-p

Bonpoc Ne 31. Jlucniepcust TUCKPETHON Ciy4aiiHOM BEIMYUHBI X BBIYUCIAETCS 1O popMmyIIe:

1. D(X) =%
2. D(X) =xyp1 + Xop2 + ... + Xnpn.
3. D(X) = M(X®) - [M(X)]?

4. D(X) = [17(x — M(X))2f (x)dx

k

Bonpoc Ne 32. 3amaHo cTaTUCTUYECKOE pacrpeiesieHne BEIOOPKU o0beMa n = ), n;:
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Xi| X1 | Xo | oo | X

ng | ng Ny | ... | Ng

BribopouHoe cpeiHee X, BBIUMCISAETCS 1O popmyie:

1 X1+Xo+ Xk

n

X1+Xx
2 ATk
2

3 X1 N1+ X Nng
' n

X1 N1+XNp+ -+ XNy

4.

n
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Bapuant 2

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

L (13)
2 (g )

3. He CyILecTByeT

4.(-3 -7)
Bonpoc Ne2. 13 matpui:
10 40 O
_(7 -5 _(3 7 -3 —
A=l D= s 6)HC_(§ ‘i _52>

MO>KHO TIEPEMHOKHUTH:
1. Au B, AucC

2AuB,BucC
34A4u C,BuC

4. Bu A, BuC

3 1 2
Bonpoc Ne3. Jlana matpuma A = (—5 3 2).
-4 -1 3

Anrebpanueckoe A0NOIHEHUE Ay, Ul DJIEMEHTA dp, PaBHO:
1.-16

2.16
3. 17
4-1
2x+y—z=1
Bonpoc Ne4. Tlpu penienunn cucremsl ypaBaenuit {3x + 5y +z = 10
4x —2y+3z=28
meTtooM Kpamepa 3HaueHre nepeMeHHO y paBHO:

1.1

2. 2
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3. -1
4. He ompeneseHo
Bonpoc Ne5. Jlausl BekTopsl: d = {3; —1; 1}, b= {2;1;0},¢ ={1;-2;4}, d= {—2;4;-8},
f ={0;2;4} , t={0;1;2}. KomnHeapHbIMH SBIAIOTCS CIEIYIONIHE TAPBI BEKTOPOB!
1. du b

2. Cu d

=+

3.f1z1
4. Cu J,fﬂf

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

1./94
2. 49
3.5

4.7

Bonpoc Ne7. Kocunyc yria Mexiy Bektopamn @ = 20+ 2] —k u b = —60 + 3] + 6k pasen:

|
ES

r
o1&

> &

e
N | =

Bonpoc Ne8. Jlanbr koopauHatel Touek: A(2; —3;4), B(1;2;—1) u C(3;—2;1). [Lnomans
napaJuiesiorpaMmma, IToCTPOEHHOTO Ha BEKTOPax AB u BC, paBHa!

1. 5v2
2. 10v2
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3. 22
4. 32

20

Bonpoc Ne9. UssectHo, uro |d| = 4, |B| = 3 u yron Mexay d u b pasen 30°. 3HaueHue |& X B|
paBHO:

1.3v2

2. 6
3. 6V2
4. 63

Bomnpoc Nel0. [l BekTopoB Ei(ax; ay; az), b(bx; by; bz), E(cx; Cy; CZ) BEKTOPHO-CKaJISIPHOE
(cMemanHoe) npousseaeHre d X b - ¢ BBIYMCIAETCS 110 GOPMYIIE:

T 7k
1' xa ya Za
Xp Yb Zp

4. \/(xz —x1)2+ (V2 —y1)? + (2, — z,)?

Bonpoc Nell. O6béMm TpeyroabpHO# mupamusl ¢ Bepimaamu A(-2;-2; 0), B(- 3; 1; 2), C(1; 2; 1),
D(-13; 8; 11) BeIumciIsICTCS ONMPEACITUTEIIEM:

2 -2 0

1o 4 -1

1 2 1
1 3 2
2.1% ~11 10 11
2 6 -1
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0 4 -1
-13 8 11

3 4 1
-11 10 11
-1 3 2

4. +1
6

Bonpoc Nel2. VYpaBHeHHe 3iIdIica ¢ HEHTPOM B Hayale KOOpJAUHAT, MoiayocsiMu a =6 u b= 3
MMEET BUI:

1. =-L =1
36 9
xZ y2

2. =42 =1

3. ¥ oy
6 3

4. x2 +y2 =18

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

1 _ VaZ+b?
) - a
5 _ VaZ-p?
Le=—
3.e ==
4, e =2
b

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

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

3.3x—4) - (y+2)—4(z+1)=0



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

Bonpoc Ne 15. Vpauenwue npsMoii, mpoxoasmiei gepe3 ase Touku My(0; 0; 1) u My(-1; 0; 0)
3aMmuChIBaETCS POPMYIION:

z—-1
1

z—-1
1

x+1 z
4, 2= =2
-1 0 -1

3x64+4x*+3x2+1
Bomnpoc Ne 16. IIpenen lim ————— — pasBeH:
p pea X200 x645x5—4x p
1.3

2. 2/5

4. 0

1 2x
Bonpoc Ne 17. TIpenen lim,_ ;o (1 + Z) paBeH:
1. €

Bonpoc Ne 18. [Ipenen pynkuuu lim,._,q x;:? paBeH:
1.0

2. 1/3

4. 3

Bonpoc Nel9. Jlna pynxuuu f(x) = e* - (1 — 5x) npoussoanas f'(x) pasHa:
1. f'(x) = —5e*

2. f'(x) = 4e** 1. (1 —5x)—5e3*
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23

3. f'(x) =4e*™-(1—5x)—5e*

4. f'(x) = 4e™ 1. (1 —5x) + 4e**

x+1
x3+3-x2—4-x

Bonpoc Ne 20. Oyukius y = MMEET TOUEK pa3pbiBa B KOJIUYECTBE!

1. omHa
2. IBe
3. Tpu

4. He uMeeT

Bomnpoc Ne 21. 'eomeTpudeckuii CMBICI TIEPBOI MPOU3BOJAHON COCTOUT B CIICAYIOIIEM:

1. Ilpon3BoaHast OT MyTH O BPEMEHU HEPABHOMEPHO JBUXKYIIEHCS TOUKM paBHA YCKOPEHUIO B

JJAHHBIM MOMEHT BpCMCHHU

2. [IpousBoaHas GyHKIMH B TOUKE paBHA YIIIOBOMY KO GHUINEHTY KacaTeIbHOM,
MPOBEICHHOMN K TpadKy (HYHKIIMH B ATOH TOUKE

3. [Ipon3BoHAs OT IyTH IO BPEMEHU HEPABHOMEPHO IBMKYILEHCS] TOUKH pPaBHA CKOPOCTH B

JJQHHBIM MOMEHT BpPEMCHHU

4. ITpousBojiHas PyHKIIMH B TOYKE paBHA paboTe cuile, MPUIIOKEHHON K 9TOH TOUKe

1 1
Bonpoc Ne 22. AGcuucca TOYKH MakCUMyMa 1 QYHKIHE Y = §X3 — EXZ — 6X paBHa:
1. Xmax =3

-3

2. X max
3. X max = '2

Bonpoc Ne 23. YacTHas mpoM3BOIHAS z—i or pyrkuun z = 4x% — 3xy? + 4y3 + 6x pasHa:

1. 3y*+6
2. 8x—6xy+ 12y% + 6
3. 8x—3y’+6

4, —6xy + 12y
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Bonpoc Ne 24. YactHas npousBoHas a(j;x gynkuun z = 4x? — 3xy? + 4y3 + 6x pasHa:
1. -6y
2. 8x+6
3. 3y?+6x
4. —6x

Bonpoc Ne25. Jlana pyukuusa f(x) = 9% 1In9 , torna pasnocts nepsoobpasueix F(3)— F(1)
paBHa:

1. 8
2.9In9
3.1

4. 80

Bonpoc Ne26. Heonpenenennbiii unterpan [ sinx - cosxdx pase:
1. 3sin®x — 5sin’x + C
2. cosx —sinx + C

3. —3sinx — 5sinx + C

.2
sin- X
4

+C

Bonpoc Ne27. Ilnomas KpUBOJIMHENHOM Tpaneuy, OrpaHUueHHON JTUHUAME y = 4 — X2

n y =0, paBHa:

1.1
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Bonpoc Ne 28 . /luddepeHnpanbHbpIM YpaBHEHHEM C Pa3IeISIOUIMMUCS TIEPEMEHHBIMHU SBJISICTCS:
1. y(e*+4)dy+e*dx =0
2. v +2xy=x3+1

3. (e* +y)dy + ye**dx =0

4, xy' = /x? +y2

Bonpoc Ne 29. ®opmyna nunTerpaibHON TeopeMsl Jlamiaca uMeer BUA:

1. B,(k1; k2) =<1>("%Z’)— <p(kj;_1::),q =1-p

)q=1—p

kl—np) @ (kz—np

2.P,(k1; k2) = & (W —

3.P,(k1; k2) = & (’j%’) . @ (kzr:;’j),q =1-p

— L p (ke -1—
4. R(k) = =@ (522),q=1-p
Bonpoc Ne30. Teopema cioxkeHHs BEpOATHOCTEH HECOBMECTHBIX COOBITUI UMEET BUJI:

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. CnyuaitHas BenuunHa X 3a/1aHa UHTETpaibHON GyHKIUeH (pyHKInen
pacnpenenenus) F(x):

UHPPI =0

v

F(x) = 100 ppy 0<x=10

w1 opu x= 10
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Huddepennmanbras GyHKIU (TUIOTHOCTH BepOsITHOCTH) Ha TpoMekyTke 0 < x < 10 paBHa:

Bonpoc Ne 32. 3amaHo cratucTudeckoe pacipeneiaeHie BhIOOpKU o0bema n = Zi-‘zl n;:
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Bapuant 3

Bonpoc Nel. Jlanb! matpunel A = ((1) _35 :;’) nu B= (

Marpuna C = 24 + 3B paBHa:

1. Cz(i 100 _46)
2. Cz((l) —35 :;)
o T )
sc=(5 555 10

Bomnpoc Ne2. U3 marpui:

01 0
307 =3\ o B 7 -3
A=l D (s 2) wes( D)
MOKHO ITICPEMHOXUTD:
1. AuB Cud

2Aun B, BucC
34A4unC, BucC

4.Bu A, Bu C

3 1 2
Bonpoc Ne3. Jlana matpuma A = (—5 3 2)
-4 -1 3

Anrebpanueckoe JONOJIHEHUE Asz JUIS DJIEMEHTA 33 PaBHO:
1.-16

2.16
3.1

44
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2x+y—z=1
Bonpoc Ne4. Tlpu penienun cucremsl ypaBuenuii {3x + 5y +z = 10
4x —2y+3z=8
meronoM Kpamepa 3HaueHue nepeMeHHON Z:
1.110
2.2
3.-1

4,55
Bonpoc Ne5. [lauwl BekTopsl: d = {3; —1; 1}, b= {2;1;0}, ¢ = {1;-2; 3}, d= {—2; 4; -6},

f=1{824} t={-4-1-2}

KoJLIMHEapHBIMH SIBJISIOTCA:
1. au b

2. ¢ud

=+

3.f1z1

4.61/16_{,]?1/15

Bomnpoc Ne6. Jlanbl koopaArHATHI BepinH Tpeyroiasauka: A(3; —4;0), B(4; 2; —5) u C(—4; 0; 3).

Touka M - cepenuna ctoponsr BC. [linna meauansl AM paBHa:

1. V19

2. 49

3. V/35

4. 7

Bonpoc Ne7. Kocunyc yria Mexay Bektopamn @ = —20+ 2j —k u b = 20+ 2 + k pasen:

|4

1. =

N
RN

w
NN
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4. 2
9

Bonpoc Ne8. Jlansr koopaunatsl Touek: A(2; —3;—3), B(1;-2;—3) u C(0;—1;3). [lnomans
HapajieaorpaMma, OCTPOSHHOIO Ha BEKTOPax AB u A—C", paBHa:

1.5V2

2.10v2

3.2V2

4.2

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

1.3v2
2. —32

3.3

4.6\/3

Bonpoc Nel(. O0nem mapanmenenumena , TOCTPOGHHOTO Ha BEKTOpax &(ax sy az),

B(bx; by; bz), E’(cx; Cy; cz) BBIUUCISETCS 110 hopMyIie:

T ]k
1' xa ya ZCL
Xp Yb Zp
bx ax CX
2.1by a, ¢
bZ a’Z CZ

3-\/(352 —x1)%+ (2 —y1)* + (22 — 71)?

ay a, a,
by b, b,

Bonpoc Nell. O6bém TpeyroapHoi mupamusl ¢ Bepimmaamu A(-2;0;0), B(0;-2;-1), C(1;2;-1) u
D(-3;0;1) BbIUMCIISCTCS OMPEACITUTEIIEM:
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. 2 =2 -1
1. = 3 2 -1
-1 0 1
L 3 4 1
2. * -[—11 10 11
2 6 -1
-2 -2 0
3. 10 4 -1
-13 8 11
. 3 4 1
4. + 711 10 11
2 6 -1

Bonpoc Nel2. VpaHeHue siunca ¢ IMEHTPOM B Hayalle KOOPAMHAT, MoyyocsiMu a =2 U b=4
UMEET BUJL:

x y2
]nggi_j;'— 1
2.2 4 ¥

4 16
2 2
3 +L =1
4
4.x*+y?>=8

Bonpoc Nel3. DkcreHTpucuTeT runep0osl ¢ BepimnHamu B Toukax Ai(a;0), Ax(-a;0), B1(0;b),
B2(0;-b) (poxycsr Ha ocu Oy) paBeH:
a

l.e=-
5
2.e ==
a
va2+b2
3. e:T
‘/az_bz
4. e = -

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

1.2x—2)+(+1) +4(z—3) =0
2.3(x—4) —(y+2)—4(z+1) =0
3.2x—-2)—(y+1)—4(z—3)=0
4.2(00—4) - (y+2)—4(z+1) =0

Bomnpoc Nel5. YpaBHenue npsiMoi, npoxozsiieit uepes ase Touku Mi(0; 2; 1) u My(-1; 1; 3)
3amuChIBaeTCs (POPMYIION:
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¥ __y_z71
1 -1 0 -1
¥ _y_z-1
2 1 o0 -1
_y-2_z71
3 -1~ -1 2
X+1 _y-1__z-3
4. o 2 1
Bonpoc Nel6. Ilpenen ¢ lim SxT4axTaniHl eH:
np 016. Ilpenen GpyHKIUU %0055 ,— PaBeH:
1.1
2.4/3
3. ©
4. 0

3x
Bonpoc Nel7. Ipenen dyakmuu lim,_, (1 + %) paBeH:

Bonpoc Nel8. [Ipenen pynkuuu lim,_,q ﬁ paBeH:
1.0
2.1/3

3.0

4.1

Bonpoc Ne19. Jlns pyskuuu f(x) = e®* - (1 — 2x) npoussoxnas f'(x) papHa:
1. f'(x) = —3e?*
2.f'(x) = 2e?*71. (1 —3x) — 3e%*

3.f'(x) =2e*1.(1—-3x)+3e**



®OHJT OLIEHOYHbBIX CPEJICTB JJIS1 ATTECTALIMU ITO JUCLMIUIMHE «MATEMATHKA» (ITPUJIOXKEHME K
PABOYEN TIIPOTPAMME MOAYJISI) OCHOBHOM IIPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICILIETO OBPA3OBAHM S (BAKAJIABPUAT) Bepenst 1

32

4. f'(x) = 55 - (1 — 2x) — 2e5*

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

x2+x—2
1. ogny

2. nBe
3. Tpu

4. He UMeeT

Bomnpoc Ne 21. MexaHn4ecKkuil CMbICI BTOPOW MPOU3BOJHON COCTOUT B CIEAYIOLLEM:

1. npou3BoHAsI OT CKOPOCTHU IO BPEMEHU HEPAaBHOMEPHO JIBIIKYILEHCS TOUKH paBHA
YCKOPEHHUIO B IaHHBI MOMEHT BPEMEHHU

2. mpou3BoIHAas (PYHKIMH B TOYKE paBHA YTI0BOMY K03 pHLIMeHTy KacaTeabHOH,
NPOBEICHHON K TpauKy (QYHKIIMH B 3TOW TOUKE

3. MMpOU3BOJHAA OT IIYTU I1I0O BpEMCHHU HCPABHOMCEPHO HBH)KYHJCIZCH TOYKH paBHAa CKOPOCTH B

I[aHHbII\/JI MOMCHT BPEMCHU

4. npousBojHas QYHKIMHU B TOUKE paBHA padoTe cuje, MPUIOKEHHON K ATON TOUYKe

1 1
Bonpoc Ne 22. A6cuycca TOYKH MUHAMYMa 171 QYHKIUH Y = =+ X5 — S x? — 6 - X paBHa:

3

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

0z

Bonpoc Ne 23. YacTHas nmpou3BojHas — oT Gynkuun z = 3x% — 3xy? — 2y3 + 2x pasHa:

ox
1.3y*+6

2. 6x — 6xXy + 6y + 2
3.6x—3-y*+2

4, —6xy + 12y?

Bomnpoc Ne 24. YactHas npou3BogHas
1. -6y

2
ai.azyq)yﬂxuun z = 3x% —3xy? — 2y3 + 2x pasHa:
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Bonpoc Ne25. F(X) — nepsoobpasuas s pynkuun f(x) = x% , rorna passocts F(2) — F(1)

paBHa!

7

1=
3

2.

3.

4.

7

1

0

Bonpoc Ne26. Heonpenenennbiii uuterpan [ sinx - cos3xdx pasen:

1.

3sin®x — 5sin’x + C

—(cosx)*
4

+C

(cosx)*
4

+C

sin®x sin’x
3 5

+C

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

1.9

N

4. 27

Bonpoc Ne 28 . JTluddepeninanbHbpIM ypaBHEHHEM C Pa3ACTSIONIUMUCS TIEPEMEHHBIMU SBISETCS
ypaBHEHHUE:
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1.8y +2(x+1)=y3
2. (e** + y)dy — 4ye™3*dx = 3y

3. y2(4* — 3)dy + 2*dx =0

4.xy" = Jx3 + 2y*

Bonpoc Ne29. HaueposiTHeliliee YuCiIo BeIaaeHU repda mpu 8§ OpocaHusX MOHETHI PAaBHO:
1.5
2.2
3.4
4.3

Bonpoc Ne 30. [{ns1 pacuera BeposSTHOCTEN 3HAYEHUM CIIy4allHOW BEJIMYMHBI X B 3aKOHE
pactpenenenus [lyaccona mpuMeHsOT GopMyIry:

m

1. P(X =m) =%em
A" 2

2.P(X =m)=—e
2

3.P(X=m) =—e

4.P(X=m) = %e‘l

Bonpoc Ne 31. B yphe 5 uepHbix u 3 OenbIx mapa. BeposTHOCTb TOro, 4To B 0IHOM UCIBITAHUU
OyZeT BbIHYT Oelblil map, paBHa:

1.1

r
I
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Bonpoc Ne 32. 3agaHo cTaTHCTHYECKOE pacipeiesieHne BHIOOPKH o0beMa n = Zle n;:

x| 1]2[3]4

n; 2 2 6 6

BribopouHoe cpenHee X, PaBHO:

1. 12
2. 10
3. 16

4. 1
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[Tpunoxenue No2
TEMBI IPAKTHYECKHNX 3AHATUM 110 JUCIIUILINHE
1 cemecTp.

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

2. OOpartHas marpuua. Panr maTpuipl. DiaeMeHTapHbIe mpeoOpa3oBaHust MaTpulbl. CHCTEMBI
JUHENHBIX ypaBHeHui: Meroa Kpamepa, ['aycca, MaTpudHbIi.

3. Jluneiinple omepauuu Haja BekTopamu. [Ipoekunu BekTopa Ha OCb, KOOPJAMHATHI TOUKU M
BEKTOPa; MOAYNb, HAIpPABIIOIIUE KOCUHYCHI BeKTOpa. PasyiokeHnme BekTopa IO oOpTaM
KOOpJMHATHBIX Oceil. PaBeHCTBO, KOJUIMHEApHOCTb, OPTOTOHAIBHOCTb, KOMILJIAHAPHOCTH
BEeKTOpoB. HenuHeilHble onepauuy HaJ BEKTOpaMM: CKaJspHOE, BEKTOPHOE U CMEIIaHHOE
IIPOU3BENICHUS, X CBOICTBA, BEIPAKEHUS B KOOPAMHATAX, FEOMETPUUECKHAE IPUIIOKEHUS.

4. PacctosHue MeX1y IBYMs TOYKaMHM, JEJICHHE OTpe3ka B JaHHOM OTHOILEHHWHM, IUIOLIA/b
TPEYrojbHUKA, JMHUM Ha IIJIOCKOCTU. YPaBHEHHS MpPSAMOM Ha IUIOCKOCTU: C YIJIOBBIM
KodpuimeHToM, o0mee, B OTPe3KaxX, KAHOHUYECKOE, IapaMEeTPUICCKOE, HOPMAILHOE.
VYpaBHeHHE NPSIMOH, MNPOXOAAIIEH Yepe3 [BE€ TOYKUA. YTOJd MEXIYy JBYMs HPSMBIMH,
paccTosiHuE OT TOYKHU J0 IPSIMOM, B3aHMHOE PACIOI0KEHHUE IBYX IIPSIMBIX HA IJIOCKOCTH.
JluHMM BTOpPOrOo NOpsAAKAa Ha IIJIOCKOCTU: OKPYXHOCTb, JJUIMIIC, THrepoOona, mapabdona:
KaHOHUYECKHE YPaBHEHHUS.

5. VYpaBHEHHUS IUIOCKOCTH B MPOCTPAHCTBE: YPAaBHEHHUE IUIOCKOCTH, MPOXOJIIE yepe3 AaHHYIO

TOYKY MEPNEeHAUKYISIPHO JTaHHOMY BEKTOpY; oOllee ypaBHEHHE IUIOCKOCTH; YpaBHEHHE
IUIOCKOCTH, TIPOXOJAIIEH 4Yepe3 TpHU JaHHBIE TOYKH; ypaBHEHHE IUIOCKOCTH B OTpE3Kax,
HOpPMaJbHOE YpaBHEHHE IIJIOCKOCTU. YTOd MEXKIy JABYMS IUIOCKOCTSMH, YCIIOBUS
NapaJuIe]IbHOCTH M TEPHNEHAMKYISIPHOCTH JBYX IUIOCKOCTEH, PAacCTOSTHUE OT TOYKH [0
IJIOCKOCTH, B3aUMHOE PACIIOJIOKEHHUE JBYX IUIOCKOCTEHW B IPOCTPAHCTBE.
VYpaBHEHHS NPSIMON B MPOCTPAHCTBE: KAHOHUYECKHE, ITapaMETPUUECKUE. Y paBHEHUE TPSIMO,
MPOXOJAIIeH uepe3 ABE TOUKHU; 00lee ypaBHEHUE MPSIMON. YTOJI MEXIY NMPSMBIMHU, YCIOBUS
NapajuIeIbHOCTH U NEPNEHIUKYISIPHOCTH NPSIMBIX, B3aUMHOE PACIIONIOKEHHUE JIBYX MPSIMBIX B
IIPOCTPAHCTBE, YIOJ MEXAY MPSAMOI U IUNIOCKOCTBIO, TOUKA MEPECEUEHUS IBYX NPAMBIX, TOUKA
nepecedeHusl NpsMOM M IUIOCKOCTH, YCJIOBUS MapajyIeIbHOCTH U NEPIEeHIUKYISIPHOCTH
MPSIMOM M TNIOCKOCTH, YCIIOBUE MIPUHAJIEKHOCTH MPSIMOU IITIOCKOCTH.

6. Ilpenen umcnoBoil mocnenoBarenbHOCTH. Ilpeaen ¢pyHkiuu B Touke. OCHOBHBIE TEOPEMBI O
npeznenax. beckoHeyHo Manble 1 OeCKOHEYHO OoJbinue GyHKUUU. [IpakTHueckoe OThICKaHUE
npenenoB pyHKIUHN.

Onnoctoponnue mnpenensl  ¢yHkiuu. [lepBbiii  3amedarensHbIi  Tpenen.  Bropon
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3aMevarenbHblii  mpenen. CpaBHeHME OECKOHEYHO MaiblX (YHKUWH, OSKBHUBAJICHTHBIC
0OECKOHEYHO MaJlble.

HenpepriBHOCT,  (pyHKIMH B Touke. Kilaccubukauus Toyek paspbiBa  (PyHKIMH,
HENPEPBHIBHOCTH (PYHKIIMH HA CETMEHTE.

7. TlpomsBomnas  HempepbiBHOW  ¢ynkmmu. KacatenpHass ©u  HOpMaidb K rpaduky
mupdepennupyemoit  pynkuuu. IlpaBuna muddepeHuupoBanus (MPOU3BOJHAS CYMMBI,
MIPOU3BEICHNUS, YaCTHOrO U T.1.). [Ipon3BogHas sjaeMeHTapHBIX (YHKIMA, CI0XHOW, HESIBHO
3aJIaHHOM, TapaMEeTPUYECKU 3aJaHHOW (PyHKIUMU. ['eoMeTpUYeCKHii M MEXaHUYECKUH CMBICI
npou3BonHou. Jlorapupmmueckoe nudpdepenuupoBanue. [Ipon3BoAHbIE BBICHIMX IOPSIKOB.
Huddepennman, ero reomerpudeckuid cMpicil. JuddhepeHnuansl BEICIINX TOPSIIKOB.
[Ipumenenue auddepeHInaIbHOr0 HUCYUCIACHUS K HAXOXKICHUIO TpeaesoB (MpaBuiio
Jlonurans), Kk oluieMy uccienoBaHUO (QYHKIMU U MOCTPOCHHIO ee Tpaduka (BO3pacTaHHe,
yObiBaHHE (YHKIUH, HEOOXOAMMBIE M JIOCTATOYHBIE YCIOBHS OKCTPEMYMOB (YHKIIUH,
oIpeziesieHUE BBIITYKIOCTEN U TOUeK rneperuda).

8. UYacTHble MPOU3BOAHBIE MIEPBOTO U BBHICIIUX MOPSAKOB.

[Tonusiit nuddepennman, ero NpUMEHEHHE K MPUOTUKEHHBIM BEIYUCICHUSM.

2 cemecTp.

1. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEACTBEHHOT'O, T0ICTAHOBKOM.
OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS (110 YACTSIM, TPUTOHOMETPUUECKUX (PYHKIIHH.
WuTerpupoBanue pallioOHAIbHbIX Ap0OeH, TPUTOHOMETPUUYECKUX U UPPALMOHATIBHBIX (PYHKIIUM

2. ®opmyna Herorona-JIeliOHMIIa, METOABI BBIUMCIECHHS OIpPENEIEHHBIX MHTErpajioB (3aMeHOi
HNepeMeHHO, 1o uyacTaMm). [‘eomerpuueckue NPUIOKEHUS ONPEIETICHHOTO WHTerpaia
(BBIYMCIIEHUS TUIONIA I TUIOCKUX (QUTyp, IITMHBI AYTH IJIOCKOW KpUBOil, 00beMa Tena).
HecoOGcTBennsie unterpainsi [ u Il poxa.

3. uddepennunanbuple ypaBHEHHs € pa3felsiONIMMUCS NepeMeHHbIMU. [loHmxkeHue mopsaka
YPaBHEHHS.
HuddepeHunanbiple  ypaBHEHHUS JIMHEWHbIE, BTOPOTO TMOpsSAKa C  MOCTOSHHBIMH
KO3 UIIMEeHTaMH.

4. CaolicTBa BEpOSTHOCTEH. YCIIOBHAs BepOSTHOCTh. PopMyna MOIHON BEpOSTHOCTH, Gopmyrna
baiieca.
IToBTopHsIe ucnbiTanusa. opmyia beprymm.

[IpenenvHble TeOpeMbl MyaBpa-Jlammnaca.
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5.

N o g &

3akoH pacnpeaeneHus, GyHKIUS pacipeaeIeHNs, TNIOTHOCTh PACIPEICTCHHS.

UucnoBble XapaKTEPUCTUKH CIy4YailHBIX BEJIMYMH: MaTeMaTHYECKOE OXUAAHME, AMUCIIEpCus,
CpelHee KBaJpaTHYeCKoe OTKIOHEHHE.

OcHOBHBIE 3aKOHBI pacHpeesieHus Ciay4dalHbIX BenuyuH (OmHOMuanbHBINA, Ilyaccona,
PaBHOMEPHOT'O pacpeesICHNs], HOPMAJIbHbIN).

['enepanbHas U BIOOPOYHASE COBOKYITHOCTH, UX YUCIIOBBIC XapaKTepUCTUKU. CTaTUCTHYECKHE
OLICHKH ITapaMeTPOB pacIipe/ieICHHUs.

OyHKIMOHANbHASI, CTATUCTUYECKAs, KOPPEISUOHHAS] 3aBUCUMOCTU. BriOOpOUHbIE ypaBHEHUS

perpeccuu. Bei6opounsiii K03pPUIMEHT KOpPEsSIun.

THUITIOBBIE 3AJJAHUA IO TEMAM ITPAKTUYECKHX 3AHATUI

. Pemmmthb cuctemy nuHEHHbIX ypaBHeHu# o Gpopmynam Kpamepa, meronamu ["aycca u
00paTHON MaTpUIIBI.

. Bpruncauts ckajisipHO€, BEKTOPHOE M CMELIaHHOE IIPOU3BEIEHUE BEKTOPOB.

3anucarh ypaBHEHUE MPSMOIl Ha MJIOCKOCTH, IIIOCKOCTH B IpocTpaHcTBe. Haiitu yron mexny

MPSIMBIMH, TNIOCKOCTSIMH, KOOPAMHATHI TOYKHU MEPECEUCHUS MPSAMOU U TIIOCKOCTH.

Haiitu npenen GpyHkiuu.

Haiitu npon3BoaHble GYyHKIIMH pa3IUYHbIX OPSIKOB.

[TocTpouts rpaduk 3agaHHON (PYHKIIMH, UCIIONIB3YsI OOLIYIO0 CXEMY UCCIIEA0BAaHUS (PYHKIIUH.

BbaucnuTh HHTETPabl:

- HEOTIPEIeIICHHBIE,

- OTIpE/ICIICHHBIE,

- HeCOOCTBEHHBIE.

8. Pemmts nuddepennnanbHoe ypaBHEHHE:

- C pasaciIdromuMUC NEPEMCHHBIMU,

- IMHEITHOE BTOPOTO MOPsIIKa ¢ MOCTOSHHBIMU KO3 hULIeHTaMu.

9. HaiiT BeposSTHOCTH COOBITHS IO KJIACCHUECKOM cxeme.

10. HaiiTu BepOSITHOCTb CyMMBI, IPOU3BEAECHUS COOBITHA.

11. Haiitu BepossTHOCTH COOBITHS 110 hopMyJiaM MOJTHON BepoITHOCTH, baiieca.

12. HaiiTi BEpOSTHOCTD MOSBIICHUS COOBITHS B CEPUHU HE3aBUCUMBIX HCIIBITAHHH ((hopMyia

bepnymu), B ToMm umciie npu O0JbIIOM yuciie ucibiTanuil (hopmynnsl Myaspa-Jlamaca)

13. CocTaBUTh 3aKOH pacIpeaesieHus] TUCKPETHON CITy4aifHOI BETMUMHBI U HAUTH €€ YUCIIOBbIE

XapaKTePUCTHKH.
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14. Tlo 3agaHHOM TUIOTHOCTHU pacHpeeICHNs HEIPEPHIBHON CIIy4aliHOM BEJIMYMHBI HAlTH €€
(GYHKLHIO pacipeaesieHus] U YUCIOBbIE XapaKkTepuCTUKH. OnpeeanTb BEPOSTHOCTD
MOMa/laHusl CIIy4aliHOM BEJIMYMHBI B 3aJaHHBIA UHTEPBAJ.

15. 3agaTh 3aK0H pacnpeaeneHnss OMHOMHAIBHON (PaBHOMEPHON, HOPMAJIBHOM ) CITy9aitHOM
BEJIMYMHBI M HAHTH €€ YUCIIOBBIE XapaKTEPUCTHKH.

16. ITo BbIOOpKE COCTaBUTH AUCKPETHHIN (MHTEPBAJIbHBIN) BApHALIMOHHBIN psia. Halti
TOYEYHbIE OLIEHKH ITapaMeTPOB PaCIpeICICHHUS.

17. Tlo BeIOOpKE HANTH BEIOOPOUYHBIN KOA(DMUIIMEHT KOPPEIISINH, 3aIIUCaTh YPaBHCHUE

perpeccumu.
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[Ipunoxenne Ne 3

THUIIOBBIE BAPUAHTBI MHIAUBUIY AJIBHBIX IOMAIITHUX 3A JAHA

1 cemectp
Tema «Anrebpa ¥ TECOMETPHSI.
NuauBuayanbHoe nomaiiHee 3aganue Nel.

1. Jlana cucrtema Tpex ypaBHEHUM C TpeMsl HEU3BECTHBIMU

31’1"“!‘.’!':"‘1’3 =1
Xy +"4‘.7l:: + Exg - ﬂ

TpeOyertcs: a) HaliTH ee perieHue ¢ nomoiisio Gopmyn Kpamepa;

0) 3amucath CUCTEMY B MAaTpUYHOU (hOpME U PEUIUTh €€ CPEICTBAMU MATPUIHOTO UCUUCIICHUSI.

[IpoBepuTh NpaBUIBLHOCTH BHIUMCIEHHSI 0OpaTHOM MaTpPHUILIbI, UCIIOJIb3Ys MAaTPUUHOE YMHOKEHUE;
B) PEUIUTh cUCTEMY MeTo/10M [ aycca.

2. Ilo roopoHHATAM BEPINHH MHPAMHIEL
A(2,-1,2),4,(1,-1,6), 45(0,0,2),4,(2,1,4)  maiia:
1) nmany pedep A1 Az 1 Ay As;
2) yron Mexay pedbpamm A1 A, m A Ag;
3) mmomane rpasu A, A;Az; 4) 00bEM IHPaMHIEL;
5) ypaBHeHHe mpAMOii A4 A,
6) ypaBHEHHE II0CKOCTH A; A7 A3;
7) yroa mexmy rpanasio Ay A, A3 M pedpom A1 A4
8) ypaBHEHHE H IIHHY BBICOTEI A H.

Tema «BBeneHne B MaTeMaTUUECKAN aHAJIU3Y.

I/IH,[[I/IBI/II[yaJ'IBHOe JOMallHEC 3aaHuc Ne 2,

1. BEIMHCIATE OpeaeIsl (O yYHKIIHIH

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

x>0 3sin4x—12sinx
2. I[loctpouts rpaduk GyHKIUN

xP—4
2

X

;Ii':

, ACTTIOJTB3YS OOIIYIO CXeMY HCCIe0OBaHUs (DyHKITHH.
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2 cemecTp.
Tema HHTerpanpsHoe UCUKCIICHHE.

NuauBunyansHoe qomannHee 3aganue Ne 3.

1. HaiiTu HeomnpeieIeHHbIe UHTETPaJIb:

csi 45 4x+1
a). [T ar, 6). [e——dr, B). [———dx

2
X

V2 +x—x?

1 —5x? £ 6x

2. DBrrHcnHTh ONpeneIeHHBIE HHTETPATIBL:

a).

5x —aretglx

= B |

2T
j[l— 8x*)cosdxdx, ). -
: 1+ 4x°

3. BrrMHCIHTE HecODCTBEHHBIE HHTCTPAIBI HITH YCTAHOBHTE HX PACKOIHMOCTE.

STCOY e, 6.

.
342 Jxln”x

4. BBMHCIHTG ¢ IOMOINBIO ONPEIeIcHHOIO HHTEIPAIa ILTOMANh QHIVPEL

2). ]‘34—4:095;{ Fj" dx
1

OrpaHHYCHHOH rPadHKaMH QYHKITHI y=(x-2) . y=4x-8.

Tema «Teopus BEpOITHOCTEN U MaTEMaTUYECKasi CTATUCTUKAY

I/IH,[[I/IBI/II[yaJ'IBHOe JOMallHEC 3aaHuC Ne 4,

1. [IuckpeTHan cayualiHad BeTHUIHA X 33/JaHa 3aK0HOM paclpeelcHHA:

X

0.1 0.8 15 22

P

0.2 0.3 0.4 0.1

Haiita: a) ¢pyaxmaro pacnpenenenns F(x);

0) MaTeMaTHUecKoe oxHIaAHe M(X);
B) macnepcuto D(X);
T) cpeHee KBaIpaTHYecKOe OTKIOHEHHE G(X);
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2. HenpepsBHadA caydaiiHad BeTHIHHA X 3a0aHa QyHKIHEH pacmpeaeIcHu

O.x=0
Fix)=4smx 0=x =
T
2
Haiita: a) nnoTtHOCTH BepoATHOCTE#H f(X);

0) MaTemaTH4eckoe oxmnanHe M(x);
B) mucnepento D(X); cpeqHee KBagpaTHISCKOE OTKIOHEHHE O(X);
1) mocTpouTh rpadukn QyHKIHI pacnpeneneHnd F(x) u mwioTHOCTH BepoATHOCTEH f(X).

ra | 5

lLx=

3. 3azaHBI MaTeMAaTH49eCKOE OKHIAHHE M H cpelHee KBaIPATHISCKOE OTKIOHEHHE
¢ HOPMATBHO paclpele/IcHHOH cIydaHHOH BemHIuHbl Y.
Haitrn:
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 3A JAHUW KOHTPOJIBHBIX PABOT.

1 cemectp
Kontponbnas padora Nel.

TeMa « AHAIUTHYECKAS] TEOMETPUS

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

1) ypaBaenue croponst AC;

2) ypaBHeHue BbicoThl BH;

3) ypaBHeHue meauansl BD.

2.HamnucaTh ypaBHEHHE IUIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY A NepIeHIUKYISIPHO BEKTOPY

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

3. Haititu Touky nepeceueHus npsMon x=2 y=-3 =z+]

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

Tema «/luddepeHunanbHOE UCUUCTIECHUE

1. Haiiti npousBosHble GyHKIU y! :
‘ e x = arcigt’, | v
DY aesims O |pomery BTSN

arcctg >+ In(x> + y2) = 0.
r). y

2. Beruncnuts npezen GyHKIUH, UCTIONb3YA MpaBuiio Jlonurans.

. cosx—1l+smx—ux
Im .

=0 e —Ccosx—X

3.HaiiTi yacTHBIE TPOU3BOIHBIC
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oz 6z 8%z 8’z

(GyHKIMU IBYX IEpPEMEHHBIX

Z= ar‘cfgl.
X

2 cemecTp
Konrponsnas pabora Ne2.

Tema «HTETpaNBD)

1.HaiiTu Heonpenen€HHbIE UHTETPAJIBI:

)

a) jsinxcos2xdx; 0) J‘% B) J‘Z\—xl-»-ZdY

2. BoruucnuTh ornpeneaéHHble HHTETPAJIbl:

‘ . dx
a) I[1113({3’,\,, 0) J.l+«/;

3. Beraucauts minomaabs GUrypel, orpaHU4eHHON TUHUSMU

y=xu y=x,

U C/IeNaTh YepTekK QUTYPBHI.

Tema «Teopust BeposiTHOCTEH ClTydallHBIX COOBITUN U CITy4allHBIX BETHYMH»

1. B rpynne 12 cTtyneHToB, cpenu KOTOphIX 8 oTIMYHUKOB. [1o civcky Haynady oToOpaHsl 9
CTyJeHTOB. HaliTh BEposITHOCTH TOTO, YTO Cper OTOOPAHHBIX CTYJIEHTOB 5 OTIUYHUKOB.

2. Ha n1Byx cTaHKax IpOU3BOJATCS OJUHAKOBBIE A€Tall. BeposTHOCTB TOTO, 4TO €Talb
CTaHJapTHasl, JUIsl IepBoro cranka pasHa 0,8, 1y Broporo — 0,9. IIpon3BoauTenbHOCTE BTOPOTO
CTaHKa BTpOE MEHbIIIe, 4yeM nepBoro. HailTu BeposTHOCTh TOTO, UTO B34Tas Hayaauy JeTajlb
OKa)KeTCsl CTaHJapTHOM.

3. BexokecTs ceMsH JaHHOro pacteHus coctasisieT 90%. Haiitu BeposTHOCTB TOTO, uTO M3 800
HOCEsTHHBIX ceMsH B3oiaeT He MeHee 700.

4. Ciny4aifHO BCTpEUEHHOE JIUII0 MOXKET 0Ka3aThCs, C BEpOATHOCTHIO p=0,2, OproHeTOM,

¢ p =0,3 — 6nonaunoM, ¢ p=0,4 — mareHom u ¢ p=0,1 — ppokuM. KakoBa BepoOsITHOCTH TOTO, YTO
CpenM TpeX CIy4ailHO BCTPEUYEHHBIX JIHIL: 1) HE MeHee JBYX OpIOHETOB; 2) OauH OJOHIWH M JBa

mareHa; 3) XoTs Obl OIUH PBIKUI?
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© © N o g~ w D P
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16.

17.

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

26.

[Tpunoxxenue Neb
THUITOBBIE BOITPOCHI 1JIsA AUOPD®EPEHIIUPOBAHHOI'O 3AYETA
Onpenenurenu. Mx cBoiicTBa

Ornpenenureny U X BIYUCICHUE.

Marpuiibl ¥ 1eUCTBUS HaJl HUMU.

OO6parnast MaTpua.

Panr marpuipl. DneMeHTapHbIe TPpeoOpa30BaHMs MATPHIIHL.
Cucrembl TMHEHHBIX ypaBHeHUM: MeTon Kpamepa.
CucreMbl TUHEUHBIX ypaBHEHHI: MeTo [ aycca.

CucTembl TUHEHHBIX YPaBHEHUN: MaTPUYHBINA METO/.
JInHeliHbIe onepanuy HaJ BEKTOPAMM.

IIpoexunu BEKTOpa Ha OCh.

Koopaunarsl TOUKU U BEKTOpa, MOAYIIb.

HaHpaBJ'IHIOH_II/IC KOCHHYCBI BEKTOpPA.

. PaznoxxeHue BeKTOpa 1o opraM KOOPJIAWHATHBIX OCEH.

PaBeHCTBO, KOJIJIMHCAPHOCTh, OPTOrOHAJIbHOCTb, KOMILIIAHAPHOCTHL BEKTOPOB.

HenuueiiHple omepanuu  HaJ BEKTOpaMH: CKASIPHOE NPOM3BEICHUE, BBIPAKCHUS B
KOOpJIMHATaX, MX CBOMCTRA.

Hennueiinnie Oorncpanv Haa BEKTOpaMU: BEKTOPHOC IMPOU3BCACHUEC, UX CBOICTBA. BBIPpAXKCHU A
B KOOpAWHATax, rcOMCTPUICCKUC TPUITOKCHUA.

Henunelinble onepamuu HaJ BEKTOpaMHU: CMEIIAaHHOE MTPOU3BEICHHUs, UX CBONCTBA, BBIPAKEHUS
B KOOPJIMHATAX, TEOMETPHUUECKHE MPUIOKEHUSI.

Paccrosnue MCKAY ABYMS TOYKaMHU, JCJICHUEC OTPE3Ka B JAHHOM OTHOILICHUH.

YpaBHEeHUsI TPSIMOI Ha TIIIOCKOCTH: € YITIOBBIM KO3 UIIeHTOM, 00111ee, B OTpe3Kax.
YpaBHEeHHs NPSMOI Ha TUTIOCKOCTH: KAHOHUYECKOE, TapaMeTpUiecKoe, HOpMaIbHOE.
YpaBHeHHE MPSAMOMA, TPOXOAIICH Yepe3 1B TOUKU. YTOJI MEXKIY ABYMS MPSIMBIMHU.

Paccrosguue ot TOukHn o prlMOfI, B3aMMHOC pacCIliOJIOKCHUE ABYX IMPSAMBIX Ha IIJIOCKOCTH.
JIuHWH BTOPOTO MOPSIIKA HA TUIOCKOCTH: OKPY)KHOCTD, SJUTHIIC.

JlvHMM BTOPOTO MOPSJIKA HA TNIOCKOCTHU: THIepOoIa, mapadona.

YpaBHEHHS MIIOCKOCTH B MPOCTPAHCTBE: ypaBHEHUE IIJIOCKOCTH, MPOXOAIICH dYepe3 JTaHHYIO
TOYKY TIEPICHIUKYISIPHO JaHHOMY BEKTOpY; OOIlee YpaBHEHHE IUIOCKOCTH; YpaBHCHHE
TUTOCKOCTH, TIPOXOJIAIICH Yepe3 TpH JaHHBIE TOUKH.

YpaBHEHHS IJIOCKOCTH B IPOCTPAHCTBE: YpPaBHEHHE IUIOCKOCTH B OTpE3KaxX, HOPMAJILHOE

YPaBHEHHUE IJIOCKOCTH.
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27.

28.

29.

30.

31.

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

43.
44,
45.
46.
47.

48.

49.
50.

VYpaBHEHMSI IUIOCKOCTHM B IPOCTPAHCTBE: YIOJ MEXIY JBYMsI IUIOCKOCTSIMM, YCJIOBHS
NapajuIeIbBHOCT W TNEPHEHIUKYISIPHOCTU JIByX IUIOCKOCTEH, pacCTOSIHUE OT TOUYKH J0
IUIOCKOCTH, B3aMMHOE PACIIOJIOKEHUE IBYX IUIOCKOCTEN B IPOCTPAHCTBE.
VYpaBHEHHS NPSAMOM B MPOCTPAHCTBE: KAHOHUYECKUE, MTAPAMETPUUYECKHE. YPABHEHHUE NIPSMOU,
IPOXOAALICH Yepe3 ABe TOUKH; 0011ee ypaBHEHHE TIPSMO.
VYpaBHEHUsI NPSAMOM B IPOCTPAHCTBE: YIOJ MEXIY IMPSAMBIMU, YCIOBMS MapaJJICIbHOCTU U
NEPIEHIUKYISIPHOCTH NPSAMBIX, B3aUMHOE PACIIOJIOKEHHUE IBYX IPAMBIX B IPOCTPAHCTBE.
VYpaBHEHHS IPAMOM B IPOCTPAHCTBE: YIOJI MEKAY NPSMOM U MJIOCKOCTBIO, TOYKA MEPECCUCHUS
JIBYX MPSMBIX, TOUKA II€PECEUEHUs IPSIMON U MIIOCKOCTH.
VYpaBHeHUsI NpsIMOW B IPOCTPAHCTBE:  YCIOBUS MAPAJUIENbHOCTH U MEPHEHAUKYISIPHOCTU
IPSIMOM U TNIOCKOCTH, YCJIOBHE MPUHANIEKHOCTH MPSMOM IUIOCKOCTH.
[Tpenen uucnoBoit nocienosarenbHocTy. [Ipenen GyHKIUU B TOUKeE.
OcHOBHBIE TEOPEMBI O IIpeieiax.
beckoneuHo Masblie U OeCKOHEUHO 00JbIINE (DYHKIUH.

OnHOCTOpOHHME TpeAeibl PYHKIUH.
ITepBrlii 3aMeuaTenbHbIN MIpeaen. Bropoil 3aMeuaTenbHbli peen.
CpaBHeHME OECKOHEYHO MaJbIX (DYHKIIHI, SKBUBAJIEHTHBIE OECKOHEYHO MaJIbie.
HenpepoiBHOCTh pyHKIIMYU B TOuke. Knaccudukamus Touek pa3pbiBa (yHKIUH.

[Tpon3sBoaHast HeMpepbIBHON (YHKITUH.

KacarenbHas u Hopmaiib Kk rpaduky auddepenunpyemoit pyHkumu.

[IpaBuna quddepenurpoBanus (IpOU3BOIHAS CyMMBbI, IPOU3BEACHUS, YACTHOTO U T.1.).

[IpousBomHass s1eMeHTapHBIX (YHKIWN, CIOXKHOW, HESBHO 3aJaHHOM, MapaMeTpUYECKU
3aJaHHON (PYHKIMH.

I'eoMeTpuyecKkuii 1 MEXaHUYECKUI CMBICII IIPOU3BOJHOM.

Jlorapudmuueckoe auddepeHInpoBaHue.

[Tpon3BoaHbIE BBICHIMX MOPSIKOB.

Huddepennnan, ero reomerpuueckuii cMbici. uddepeHimanbl BICIINX MOPSIKOB.
[Tpumenenne auddepeHInanbHOrO MUCYUCICHUS K HAXOXACHUIO TpenenoB  (TpaBHIIO
Jlonurans).

[Ipumenenue nuddepeHIanbHOr0 HUCUMCICHUS K OO0IIeMy HCCleqoBaHuI0 (QYHKIUH U
NOCTPOEHUIO ee Trpaduka (Bo3pacTaHue, yObIBaHHE (QYHKIMH, HEOOXOIUMBIE U JIOCTATOUYHbIE
YCIIOBUS SKCTPEMYMOB (DYHKIIMH, ONIPEIeNICHHE BBITYKJIOCTEH U TOYEK Mepernoa).

YacTHble TPOU3BOAHBIE IIEPBOTO U BBICIINUX MOPSAKOB.

[Tonueiii muddepennnan, ero npuMeHeHne K MPUOIMKEHHBIM BBIUHUCICHUSIM.



®OHJT OLIEHOYHbBIX CPEJICTB JJIS1 ATTECTALIMU ITO JUCLMIUIMHE «MATEMATHKA» (ITPUJIOXKEHME K
PABOYEN TIIPOTPAMME MOAYJISI) OCHOBHOM IIPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICILIETO OBPA3OBAHM S (BAKAJIABPUAT) Bepenst 1 47

TUITIOBBIE 3AJAHUSA AJ151 JUOPEPEHIIUPOBAHHOI'O 3AUYETA.
1. BbIYHMCIUTH CMEIIaHHOE MPOU3BEICHHE TPEX BEKTOPOB
a=2i-3j+k e6=j+4k, c=5i+2-3k
2. BblHCIHTH CMEMIAHHOE MPOU3BEICHHE TPEX BEKTOPOB
a=3i+4+k 6=i-2j+7k, c=3i-6j+2lk

3. Haiiftu MOy BEKTOPHOTO TIPOU3BEICHHS BEKTOPOB a =2i -4j -2k u 6 =7i + 3j.

4. HaifTi MOIYy/Ib BEKTOPHOTO ITPOU3BEACHUS BEKTOPOB a =2i-4j -2kwnu ¢ =3i + 5/ -Tk;

5. Haiitu Monyib BEKTOPHOTO IIPOM3BEEHUSI BEKTOpPOB a =-4i +2j-ku 6 =3i +5/ - 2k.

6. BbrunciauTh ckansipHOE MPOU3BEICHUE IBYX BEKTOpoB a =-4i +2j-ku 6 =3i +5j - 2k.
7. BBIUHCIUTH CKAJISIPHOE MIPOU3BEIICHHUE IBYX BEKTOPOB a =-4i +2j-k u ¢ =j +5k.
8. BBIYHCIUTH CKaJISIpHOE TTPOU3BEJICHUE ABYX BEKTOPOB a =-4i +2j -k u ¢ =3 j -5k.
9. IlpoBepuTb, OynyT JIM KOJUIMHEAPHBI WIIM OPTOTOHAJIBHBI JIBA BEKTOpA
a=2i-3j+k u e=j+4k
10. IIpoBepuTh, OYAYT JIN KOJUTMHEAPHBI HITH OPTOTOHAIIBHBI JIBa BEKTOPA

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

11. ITpoBepuTh, OynyT 1 KOJUTMHEAPHBI WM OPTOrOHAJIBHBI JIBAa BEKTOPA

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

12. [IpoBepuTh, OYAYyT JIM KOMIUIAHAPHBI TPU BEKTOpPA

a=2i-3+k e6=j+4k, c=5i+2j-3k

13. TIpoBepuTh, OyayT JIM KOMIUIaHAPHBI TPH BEKTOPa

a=3i+4+k 6=i-2j+7Tk, c=3i-6j+21k

14. IIpoBepuTh, OYAyT JIM KOMIUIAHAPHBI TPU BEKTOpPA
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15. Haiitu Mmonynbs BekTopa a+ 36 - ¢, ecinu 1aHbl BEKTOPBI
a=2i-3+k e=j+4ku c=5i+2-3k

16. Haittu monynb Bektopa 2 a - 36 - 3 ¢, €Clu  JaHbl BEKTOPBI
a=2i-3j+k 6=j+4ku c=15i+2j-3k

17. Haiitu Mmonyns BekTopa 3 a- 6 - ¢, €ClIi JIaHbl BEKTOPBI

a=2i-3j+k e6=j+4ku c=50+2-3k

18. JlaHbl BepUIMHbI

A3 1), B (7; -4) C (4; 5)

TpeyronbHUKa. Haiitu amuny cropoHs! 4B.

19. /laHbl BEpLIMHBI

A2 1), B (-5; 4) C(-2;1)
TpeyronbHuka. Haiitu nnuHy croponsl AB.

20. Haiitu cymmy mMatpur, C = (:i g 1

21. JlaHbI BEepIIMHBI TPEYTOJIbHUKA.

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

Haiitu ypaBHeHME BBICOTHI, TpOBEACHHOMN yepe3 Bepiinny C.
22. JlaHBl BEpIIMHBI TPEYTOJIbHUKA.

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

Halitn ypaBHEHME BBICOTHI, IPOBEACHHON Yepe3 BepminHy C.

23. JlaHBl BEpIIMHBI TPEYTOJIbHUKA.
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A&, B (6;4) CB3535)

Haiitn ypaBHeHHE MenHaHbl, MPOBEICHHOMN yepe3 Bepuinny C.

24. [laHbl BEpLIMHBI TPEYTOJIbHUKA.
A (15 0), B (5;3) C#4)
Haiitn ypaBHeHHE MenHaHbl, MPOBEICHHOMN yepe3 Bepuinny C.

25. JlaHbl BepIIMHBI TPEYTOJIbHUKA.

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

Haiitu ypaBHeHue MeauaHbl, IpoBeIeHHON yepe3 BepiuHy C.

26. CocTaBbTe ypaBHEHHUE AIUIHICA, (DOKYCHI KOTOPOTO JIeKaT Ha ocu opauHat, € = 0,6 u 2b = 10.

27. CocraBbTe ypaBHEHHUE TUIEpOOIIBI, €CIU paccTosHUe Mexay (okycamu 2¢ = 10, ypaBHeHuUs

ACUMIITOT UMEIOT BU y = £ 0,5x.

x2 y2

28. Dnnurnc 3a7aH ypaBHEHHUEM 100 36 Haiitu xoopaunHatel GokycoB sriunca, GokycHoe

PacCTOSIHHE U SKCLIECHTPUCHUTET.
29. HaiimuTe SKCIEHTPUCUTET TUIIEPOOIIBI 25x° — 49y2 = 1225.

30. Haiigute KOOPAWHATBI (bOKYCOB, JIMHBL OCed H SKCHCHTPUCUTCT JJUIMIICA, 3aJaHHOI'O

ypasuenneM 16x” + 25)” = 400.

31. [Jausl Bepunnbl TpeyroabHuka A(1; -1; 2), B(5; -6; 2) u C(2; 3; -1). Boruucnuts AnuHy ero

BBICOTBI, IPOBEACHHOM U3 BepiiuHbl B Ha ctopony AC.

32. BpMHCIUTH MJIOIIAb TPEYTOJIbHUKA C BEPIIMHAMHU B TOUKAX

A(1; 3; -1), B(1; -1; 3), C(5; -6; 2).
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33. Jlana nupamunaa ¢ BepmmHamMu B Toukax Aj(3; 1; 4), Ax(-1; 6; 1), Az(-1; 1; 6), A4(0; 4; -

Haiitu niuHy BBICOTHI, TPOBEIEHHOM U3 BepLIMHBI A4 Ha rpaHb A Ay Aj.

34. Haiitu tutomaap 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) nexxat B OMHON MIOCKOCTH.

lm————
37. BBIUHCIUTD v X2 —3x+1
. x —=3x-2
lim -
Xop=] - .
38. Bpruauciante X+ X
‘ 0:
lim — sl
=0 5m 10x
39. BpraucauTe
40. Haiitu  anrebpamdeckoe  JOMOIHEHUE Az, UIA  DJIEMEHTA

i

3 1 2
A= (—5 3 2)
-4 -1 3
v —3x+2

lim — -

=l y? vty —
41. BryuciauTh A A x=1

P i
. x +4
lim| —

e N

43. Haiitu skcTpeMyM QyHKIUH y =

42. BpIUUCINUTH

x3+4

x2

x3+4

44. Haiiti Touku neperuda GyHKIUN 7y =

x2

x3+4

45. HaiiTn npoMeXyTKH BO3pacTaHus U yObIBaHUS (QYHKIHUU y = =

46. HaiiTi yacTHbBIE TPOU3BOHBIE IEPBOTO MOPSAIKOB (PYHKILIUH JIBYX ITEPEMEHHBIX

Z = arcsin,/xy

47. HaiiTi yacTHbIE TPOU3BOHBIEC IEPBOTO MOPAIKOB (PYHKLIUH JIBYX ITEPEMEHHBIX

as;
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z=cos(x—\/x_y3)

48. HaliTu 3HaueHUE X
4x-y+2z=8,
3x -2y +5z=14,
5x+3y-3z=2.

49. Haiitu 3HaueHue y

4x—-y+2z=8,
3x-2y+5z=14,
5x+3y—-3z=2.
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[Mpunoxenne Ne 6

THUITOBBIE DK3AMEHAILIMOHHBIE BOITPOCHI

1. IlepBooOpa3nas. HeonpeaeneHHubiit mHTETpai u ero cBoricTBa. OCHOBHAS Ta0IHIa HHTETPAIOB.
2. MeTopl UHTErPUPOBAHUS: HEITOCPEACTBEHHOE, 3aMEHON TIEPEeMEHHOM.

3. UHTerpupoBaHue Mo 4acTsM.

4. NaTerpupoBaHue NpOCTEUIINX PALIMOHATBHBIX IPOOEH.

5. MaTerpupoBanme nppalmoHaIbHBIX IPOOCH.

6. aTerpupoBaHue TPUrOHOMETPUYECKUX (DYHKITUI.

7. NHTerpansl .

8. YHHBepcanbHasi TPUrOHOMETPUYECKAs IOJCTAHOBKA.

9. UHTerpupoBaHue KBaApaTUIECKUX UPPALOHAIBHBIX (DYHKIIUH.

10. MnTerpupoBanue uppauuoHaabHbIX GyHKIUH. IpoOHO — IMHEHHAas! T0ICTAaHOBKA.
11. OnpenencHubiii uaTerpan. @opmyna HeroToHa-JIeiOHuUIIA.

12. HTerpupoBanue Mo 4acTsIM U 3aMEHOM NIEPEMEHHOM B OIIPEEIICHHOM HHTErpae.
13. Beruucienue riomaan Iiockon GUrypsl ¢ MOMOIIBIO ONIPEIeIEHHOT0 HHTETpaia.
14. Beruuciienue AauHbI AYTH IUIOCKON KPUBOM C MOMOILBIO OIPEAEIEHHOTO HHTErpaa.
15. Beruucienne o0beMOB TeJ BpallleHHUs C IIOMOIIBIO OTPEAeSIEHHOTO HHTerpaa.

16. Beruuciienue 00beMOB TeJl IO MONEPEUHBIM CEYEHUSM.

17. HecoOGCcTBEHHBIE MHTETPATIBL.

18. OcHOBHBIE NOHATHSI KOMOMHATOPUKH.

19. Cnyyaiinsie coObITHs. Kitaccuueckoe onpeneneHre BEpOsSTHOCTH.

20. TeopeMsl CII0KEHUS U YMHOXKEHHSI BEPOSITHOCTEM.

21. TeopemMa MOTHON BEPOSITHOCTH.

22. ®opmyna baiieca.

23. IloBTopHbIe He3aBUCcUMbIE UcTibITaHus. Dopmyna beprysiu.

24. JlokanbHas U UHTErpajibHas TeopeMsbl Jlamnaca.

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

26. YucnoBble XapaKTEPUCTUKU JUCKPETHOM clydailHON BeMYMHBI. MaTeMaTH4eCcKoe OKUIaHNe
JUCKPETHOH ClTy4ailHON BEJIUYUHBI.

27. ducnepcust U cpefiHee KBaIpaTHueCKoe OTKJIOHEHHE IMCKPETHOM CIIy4ailHOM BEJIMYUHBI.

28. HenpepbiBHas ciiyyaiiHas BelnunHa. OYHKIMS pacipeaeaeHUs..

29. IIIOTHOCTB pacnpeesIeHusl.

30. UncnoBble XapaKTEPUCTUKU HEMPEPBIBHBIX CIIy4alHbIX BEIMUMH. MaTeMaTHUeCKOe OXKHUIaHne
HETIPEePBIBHON CITy4ailHOW BETUYMHBI.

31. lucniepcust HENPEPHIBHOM CIy4aiiHON BEJINYUHBI.

32. buHoMuanbHbIN 3aKOH pacnpeesICHusl.

33. Pacnipenenenue Ilyaccona.

34. PaBHOMEpHOE pacrpeneieHue.

35. HopmanbsHOe pacnpesiciiecHue.

36. B10OpOUHBI METO/: CTATHCTUYECKOE pACIpe/iesIeHIE BEIOOPKH, SMIMpHUECKas (PyHKIHS
pacnpeneneHus.

37. Cratuctuyeckas OLEHKa apaMeTPOB pacpe/IeIeHus.

38. MeTobl pacueTa XapakTepHUCTHK BHIOOPKH.

39. Jluneitnas koppemsauus. BoioopouHblii KO3QPUIHEHT KOPPEISLUH.
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40. Be100pOoYHBIE YPaBHEHHUS PETPECCHH.
41. IIpoBepKka CTaATUCTUUECKUX TUIIOTES.

THUITOBBIE DK3AMEHAILIMOHHBIE 3AJAHUSA

Halitu HeonpeneeHHbIN UHTETpal:

- 3 ) 3 3x—2 xdx
sin“x - cos’xdx sinx - cos°xdx J.Z—dx fi
x?—4x+5 V3x+1+1
3 3
fw (V2x —1+1)dx G +3)dx f(Zx — 5)cosxdx
x2—4 X 9 — x2
3
f(Sx —3)e *dx f(4x+3)sin2xdx I%dx f(Sx — 2)cos2xdx
x2 —

Breraucnuts OHpC,HeJ'IeHHHﬁ HHTCIrpal:

1 n n 4
f (2x — 1De*dx jzxcosxdx fz xdx f eV¥*idx
0 o m sin2x 0
4
f%xsinxdx fe dx f%xsinxdx fe_lln(x+2)
2
o Cos3x 1 x(In®x+1) o Cos3x 0

BeruncnuTh HecOOCTBEHHBIN HHTCI'paJI WK JO0Ka3aTh €0 paCXOANMOCTD!:

f * dx f * Inxdx f © xdx f ® dx
. . % 0 VIFZ , Anx
f‘” xdx J“’ dx jw dx f‘” dx
o (14x)? o X%+ 2x+5 1 (\/x-|-—3)5 1 (\/x-|-—3)5

Bprauciauth mioiaab, OrpaHUuYeHHYIO JIMHUAMU:y = 4 — x2,y = 0

BorauciauTe miomaib, OrpaHUuYeHHYIO JIMHUAMU y = 3 — 2x —x%,y = 0

Bperauciaute miIiomanab, OrpaHNYCHHYIO JIMHHUAMHU

y=x%y=2-x?
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Brerancnnts mIomanab, OrpaHUYCHHYIO JIMHUAMU
y=6x—x%y=0

Onpenenuts 00BEM TeNa BpalleHUST BOKPYT OCH  OX  BpamlieHueM (QUrypsl,

OTPAHUYEHHOW JINHUAMU
xy=4,x=1,x=4,y=0

Borauciautb momanab, OrpaHUYCHHYIO JTHHUAMUA
y=x*+4x,y=x+4

Onpenenuts 00BEM TeMa BpallleHUsT BOKPYT OCH OX, BpallleHUEM (QUTYPBHI.
OTPaHUYCHHOU JIMHUSIMU xy = 4,x = 1,x =4,y =0

Haiitu yactHoe perenune nudQepeHInaibHOr0 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

Pemmts nuddepennmanbuoe ypaBHEHHE:

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

3agaum pazaena TEOPUU BEPOATHOCTEM.
1. CniyqaitHas BenuunHa X 3a/1aHa UHTETPAIbHON (QyHKIMEH (QyHKIHEH
pacripenenenus) F(X).
D TIpH r=0

x

w1 opu = 10

Haiitu nuddepennnanbayro GyHKIUIO (MJIOTHOCTH BEPOATHOCTH) HA MPOMEXKYTKE 0 < x < 10 .
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2. B ypHe 5 uepHbIx u 3 Genbix mapa. HaliTu BEposSTHOCTH TOTO, YTO B OJTHOM MCIIBITAHUH Oy/IeT
BBIHYT O€JIbIi 1Iap .

3. B kax0ii U3 IBYX ypH COJEPKUTCS 6 YepHBIX U 4 Oenbix mapoB. U3 mepBoii ypHBI Haygady
M3BJICYEH OJWH LIAp U NEPEIOKEH BO BTOPYI0. HaliTh BEpOSATHOCTH TOr0, UTO 1Iap, U3BJIICUCHHBIN
13 BTOPOH YPHBI, OKAYKETCSI YEPHBIM.

4. B xaxmoi U3 ABYX YpH COACPKUTCA 8 YepHBIX U 2 Oenbix mapa. M3 BTopoit ypHbI Haynady
W3BJICYEH OJMH ILIAP U IEPEIOKEH B MEPBYI0. HaliTH BEPOATHOCTB TOTO, YTO 11ap, U3BJICUYECHHBIN U3
NIEPBON YpPHBI, OKAXKETCS YEPHBIM.

5. Tpwu cTpenka npou3Benan 3aill 0 Leiau. BeposTHOCTh MOpakeHUs LENH EPBBIM CTPEIKOM
paBHa 0,7; [UIsl BTOPOrO U TPETHEr0 CTPEIKOB 3TH BEPOATHOCTH COOTBETCTBEHHO pasHbl 0,8 1 0,9.
Haiitu BepoATHOCTH TOTO, YTO TOJIBKO OJIMH U3 CTPEJIKOB IMOPA3UT LENb.

6. Tpu cTpenka npou3Bean 3allll 1o Lelau. BeposTHOCTh NOpakeHUs LENH IEPBBIM CTPETKOM
paBHa 0,7; [UIst BTOPOI'O U TPETHEr0 CTPEIKOB 3TH BEPOATHOCTH COOTBETCTBEHHO pasHbl 0,8 1 0,9.
HaiiTu BEposTHOCTB TOTO, YTO TOJBKO JIBAa CTPEJIKA IOPA3ST LETb.

7. Tpu cTpenka mpoU3Bed 3aM MO LU, BeposSsTHOCTh MOpPaKEHHS LEJIU MEPBBIM CTPEIIKOM
paBHa 0,7; 17151 BTOPOTO U TPETHETO CTPEIKOB ATH BEPOSITHOCTH COOTBETCTBEHHO paBHbI 0,8 1 0,9.
HaliTu BEposSTHOCTB TOTO, UTO BCE TPU CTPENKA MOPA3AT LIEIb.

8. Crynent 3HaeT 40 n3 50 Bonpocos nporpamMMsl. HaiiTh BEpOATHOCTB TOTO, UTO CTYJIEHT 3HAET 2
BOIIPOCA, COJIEPKAILMECS B €r0 3K3aMEHAIlMOHHOM OUJIeTe.

9. JIBe xomanab! o 20 CHOPTCMEHOB MPOU3BOJIAT KEPEObEBKY ISl IPUCBOCHUSI HOMEPOB
y4aCTHMKaM COpeBHOBaHMH. /[Ba Opara BXOZAT B COCTaB paszIMuYHBIX KoMmanAa. Haiitu
BEPOSITHOCTH TOT'0, UTO OpaThsi Oy/IyT y4acTBOBATh B COPEBHOBAHUU IO OTHUM M TEM K€ HOMEPOM
18.

10. BeposiTHOCTH XOTs OBl OJTHOTO MOMNAAaHUS IIPH IBYX BhICTperax paBHa 0,99. Haiitu
BEPOATHOCTH YETHIPEX IMOMAJAHUM MPU ISATH BBICTPEIAX.

11. BepossiTHOCTB MOSIBJICHUSI COOBITHH B KaXK10M U3 HE3aBUCUMBIX UcTIbITaHUH paBHa 0,8. Haiitu
BEPOATHOCTH TOTO, UTO coObITHE HacTynuT 60 pa3 B 100 ucneiTaHusx.

12. BeposTHOCTD MOSIBICHUSI COOBITHS B KaX/I0M U3 HE3aBUCUMBIX HcTibITaHui paBHa 0,2. Haiitu

BEPOSTHOCTH TOr0, uTo B 100 ncnbiTaHusIx coobITHe nosiButTcs He MeHee 20 u He 6omnee 30 pas.



OOH/JI OIEHOYHBIX CPEJACTB IJIAA ATTECTALIMU 110 AUCHUIUIMHE «MATEMATHUKA» (ITPUJIOXEHHME K

PABOUEIl TIPOTPAMME  MOJYJIS)

TTPOI'PAMMBI BBICHIETO OFPA3OBAHUS (BAKAJTABPUAT) Bepcust 1

OCHOBHOM  IIPO®ECCHUOHAJIBHOM  OBPA3OBATEJIbHOI

13 - 18.
Cny4vaitHas BenrunHa X 3a7aHa MHTETpaIbHOW QyHKIMEeH (GyHKIIMEH pactpeaesieHus )
F(x). TpeOyercs Haiitu nudpepeHnnanbyo GyHKIHO (ITIOTHOCTh BEPOSTHOCTH):
anHxEO UHPI’I x=0
x' 2
F(x) = 100 mpy D<x=<10 F(x) = 31 mpu0<x<9
| opm x> 10 1 pr x> 9
0 npu =0
0 npu X =0
/X {x
].:(X) - 6d TIpH e r=H :F(X) = 49 IIpH D<cx=T
1 npu x=8 1 opet x=7
0mpu Xx<0 fUHpH x=0
v’ X
= - D<x=6 ~E
Fix) < 36 IpH P(X}: _< 25 TpH Dex<h
1 npu x>6 1 mpm xl}j
., .

19. quckpeTHas ciy4aiiHas BelIudrMHa X 3aJjaHa 3aKOHOM paclpeieiCHUs:

X

0,1

0,8

1,5

22

p

0,2

0,3

0,4

0,1

Haiitna ¢ynkmuto pacnpenenenus F(x).

20. I[I/ICerTHaH cnyqaﬁHaﬁ BEJIMYMHA X 3aJaHa 3aKOHOM pacupCaciICHUA:

X

0,1

0,8

1,5

2,2

p

0,2

0,3

0,4

0,1

Haiiti maremaTndeckoe oxuaanue M(x).




®OHJT OLIEHOYHbBIX CPEJICTB JJIS1 ATTECTALIMU ITO JUCLMIUIMHE «MATEMATHKA» (ITPUJIOXKEHME K
PABOYEN TIIPOTPAMME MOAYJISI) OCHOBHOM IIPO®ECCUOHAJIBHOM  OBPA3OBATEJIBHOM
IIPOTPAMMBI BBICILIETO OBPA3OBAHM S (BAKAJIABPUAT) Bepenst 1 57

21. IuckpetHas ciiydaiiHasi BeauyuHa X 3aJlaHa 3aKOHOM pacpeieICHUs:

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

Haiitu nucnepcuto D(x).

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

Haiitu cpeanee kBagparuueckoe OTKIOHEHUE G(X)

23. JluckpeTHas cirydaiiHas BeJMuuHa X 3aaHa 3aKOHOM PACIIPENEICHMS:
X 1,0 1,5 2,0 2,5

p 0,1 0,2 0,4 0,3

[TocTpouTh NONMUIOH pacrpeneacHusl.

24. B nekoTopoM Bozmoéme kapacu cocTaBisitoT 80% oT Bcero konuuectBa pblObl. OnpenenuTb
HaMBeposATHelIIee Yucio k kapaceii, B mapTHu U3 8 ppl0, BBUIOBICHHBIX B BOJOEME.

25. B HekoTopoM BopoéMme kapacu cocTaBisioT 80% oOT Bcero konumdecTBa pbiObl. OmnpenenuTh
MOZAJIbHYIO BEPOSITHOCTb.
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