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1. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 110 JMCUMIIJIMHE, COOTHECEHHBIX €
IVIAHMPYEeMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOrpaMMbl

1.1. Jucuunnnaa b1.5.08 MaTtemaTnka o0ecrieunBaeT OBJIaICHUE CIACAYIONUMHI KOMIIETCHIIUSIMH

C Y4YCTOM JTalla:

Kon
KOMIICTCHIINN

HaumenoBanue KOMIICTCHII N

Kox srama
OCBOEHUA
KOMIIETEHLUU

HanmenoBanue »Tara ocCBOSHUS

KOMIICTCHIIM

YK OC-9

CriocoOHOCTh UCIIOIb30BATh
OCHOBBI DKOHOMUYECKUX
3HaHUI B pa3IMYHBIX chepax
IEATENBHOCTH

YK OC-9.1

CriocoOHOCTh UCIIOIb30BaTh
SKOHOMHUYECKHE 3HAHUS IS
IIOHUMAaHUA U OLIEHKU
MPOIIECCOB B IKOHOMUYECKOM

cdepe Ku3HU 00IIeCTBa Ha
pa3IMYHBIX YPOBHSX;
MPUMEHSTh MaTeMaTHYCCKUI
WHCTPYMEHTApPUI JJIs pEIICHHs
HKOHOMHYECKUX 337124 (METO/IBI
U pe3yJIbTaThl MATPUIHOMN
anreOpbl, aHATUTHYESCKOM
TEOMETPHHU U TCOPHH
BEKTOPHBIX IIPOCTPAHCTB)
CriocoOHOCTh OIICHUBATh
pa3IYHbIC aCTIEKThI COLUAIBHO-
HYKOHOMHYECKOH TTOJIMTUKU
rOCY/IapCTBa, eNaTh MPOTHO3BI
OTHOCHTEIIHHO JaJIbHEHIIIer0
(bYHKIIMOHUPOBAHUS
HSKOHOMHYECKOH CHCTEMBI;
MPUMEHSTh MaTeMaTHYCCKUH
WHCTPYMEHTAPUI s pEIICHHs
HKOHOMHYECKUX 33/1a4 (METO/IBI
U pe3yJIbTaThl TEOPHU PYHKINI
JICHCTBUTEIIBHBIX ICPEMEHHBIX U
muddepeHInanTbHbIX
ypaBHEHUII)

YK OC-9.2

B pesynbrare 0CBOCHUS AUCIUILTUHBI Y CTYACHTOB JJOJKHBI OBITH C(hOPMUPOBAHBIL:

Kop srana ocBoenus PesynbraTsl 00y4deHus

KOMIIETCHLIH
YK OC-9.1 3HATh: OCHOBBI JMHEHHOW anreOpbl, aHATUTHIECKOM T€OMETPUU U
YK OC-9.2 MaTeMaTH4EeCKOro aHajin3a

YMeTh: CaMOCTOSITEIILHO pa30MpaThCs B BOMPOCAX MPHIIOKEHHS
MaTeMaTHYECKHUX METOJIOB K PA3IMYHBIM 00J1acTSIM 3HAHUM

BiiaieTh HAaBBIKAMM: PEILICHHUS CTAHJAPTHBIX MATEMAaTHUECKUX 334 U3
OCHOBHBIX Pa3/I€JI0B MAaTEMaTUKU

2. O0beM IMCUMILIHHBI B 324eTHBIX €IMHULAX C YKAa3aHHEM KOJINYEeCTBA aKaJeMHUYeCKHX HJIN
ACTPOHOMHUYECKHX YACOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy 00y4aomuxcs ¢
npenoaasarteseM (o0 BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEJILHYI0 PaboTy
00yYalIIUXCSl M MECTO TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

O0beM TMCUMILTHHBI



Y4eOubiM manoM i quctuminiael B1.65.08 MaTtemaTuka yCTaHOBJICHO:
- TPYAOEMKOCTb JUCHUIUIMHBI — 2 3.€.,

- KOHTaKTHas paboTa ¢ mpernoaaBareneM — 56 akageMudeckux Jaca (33 acTpOHOMHUYECKUX daca),

B TOM uucie 22 akagemuueckux daca (16,5 acTtpoHoMMueckux 4acoB) — Jjekuuu u 34

aKaJieMHuecKkux yaca (25,5 acTpOHOMHYECKUX YaCOB) — MPAKTUYECKUE 3aHSTHSI.

— camocrosTeNnbHas pabora — 16 akageMuyeckux 4acoB (12 acTpPOHOMHYECKUX YaCOB).

MecTto aucuumimnsl B ctpykrype OII BO

Hucuunnuna b1.5.08 Maremaruka npenHa3HaueHa )i CTYJIEHTOB 1-ro Kypca, u3ydaercs
BO 2-OM CeMecTpe.

dopMa pOMEKYTOUHOU — 3a4eT.

3. CopepxaHue IUCHHUILINHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM € YKa3aHMEM OTBE/ICHHOI0 Ha
HHMX KOJIMYECTBA aKA/IeMHYeCKHUX WM ACTPOHOMHUYECKHX YaCOB M BHAOB Y4eOHBIX
3aHATHI U CTPYKTYpa JTMCHUTIMHBI

(ounast popma 0OyueHus1)

O0BeM aucIUIUIMHBL (MOJTYJIs1), Yac.

®dopMma
KonrakTtHas pabora p
TEKYIIEro
00yJaronmxcs ¢
KOHTPOJIS
npenojaBaTeneM
Ne n/m HaunmenoBanue TeM 1/Win pa3aenos yCIIEBAEMOCT
Bcero 0 BUAAM Y4EeOHBIX CPp | 7
o U , IPOMEXKY-
3aHATHHA TOUHO
KC
J JP | 1I3 P aTTecTaluu
Paznea 1. JInneiinast anredpa u aHATUTHYECKAS TeOMeTPHsI
Tema 1 | Matpulibl, CHCTEMBI JIMHEUHBIX 6 2 4 O, KP
ypaBHEHUH, OTIpeaeTUTEH
Tema 2 | AHamuTHUYecKas reoMeTpuUs Ha 6 2 2 2 O, KP
IUIOCKOCTH U B IIPOCTPAHCTBE. N-MEPHBIE
BEKTOPHBIE MPOCTPAHCTBA
Pa3nen 2. MaTtemaTn4yeckuii aHaJamn3
Tema 3 | @yHKUMOHATBHAS 3aBUCUMOCTD U 6 2 2 O, KP
npenen QyHKIHH, HETPEPHIBHOCTD
GyHKIMH
Tema 4 | IlpousBoanas u nuddepeHmnman 6 2 4 2 O, KP
(GYHKUINY, TPUIOKEHHS TPOU3BOJHOM K
UCCIIEIOBAHUIO (QYHKIHUH
Tema 5 | MHTErpanbHOE UCUUCIICHUE: 6 2 2 2 O, KP
HeoIpeAeIEHHBIH, OnpeaenEHHbIN U
HECOOCTBEHHBIM MHTETPaAIIBI
Tema 6 | OyHKINN HECKOJIBKUX MTEPEMEHHBIX: 6 2 4 2 O, KP
MIpeJieN, HEMPEPHIBHOCTh, IPOU3BOIHEBIE,
SKCTPEMYMBI QYHKLIUH 2-X
MEPEMEHHBIX
Tema 7 | KoMIuiekcHbIe YuCIa. 6 2 4 2 O, KP
Huddepennuansapie ypaBHEHUS




Pa3nes 3. Teopusi BeposITHOCTeH H MaTeMaTH4YeCKAas CTATHCTHKA

Tema 1 | Crmyualinblie COOBITUSI M BEPOSITHOCTH, | 6 2 2 2 O, KP1
CXEMa HE3aBUCUMBIX HCIIBITAHUI 6
Tema 2 | CiyuaiiHble BEIUYUHBI, 3aKOHBI 8 2 2 2 O, KP2

pacrnpeacjicHnuda CJ'Iy‘iafIHLIX BCIINYHMH

Tema 3 | Llenu MapkoBa 1 uX UCIONIB30BaHUE | 8 2 4 o
B MOJCTTUPOBAHUH COLIUAIBHO-
9KOHOMHYECKHX MPOLIECCOB.
Br16opouHbIit MeTO, OLIEHKA
apamMeTpoB paclpeaAeIeHuUs

Tema 4 | [IpoBepka CTaTUCTUYECKUX TUIOTE3. | 8 2 4 2 O, KP3
DIEMEHTHI KOPPEIALUOHHOTO U
PErpecCUOHHOTO aHAN3a

ATtTecTanus 3auer

Bcero: 72 22 34 16

Conepmalme ANCIHHUIIJINHBI
Pa3pnen 1. JluHeiiHas aare6pa v aHAJTUTHYECKASI TeOMETPHS.
Tema 1. MaTpuusbl, cucTeMbl JIHHEHBIX YPABHEHMI, ONPee/INTeJIH.
[ToHaTHEe MaTpuIbl, ONepalyii HaJ MaTpuLamMH, oOpaTHas MaTpuia, AnroputMm [aycca nmpuBeneHUs
MaTpUIlbl K CTYNEHYaTOMY BHJY M HAaXOXAEHUS oOpaTHOW MaTpuubl. [IOHATHSA: CUCTEMbI JIMHEHHBIX
ypaBHEHUH, penieHus cuctembl. Meron ['aycca pemieHus cucteM JMHEWHBIX ypaBHeHui. Kpurepuu
COBMECTHOCTH M OINPEAEIEHHOCTU CUCTEM JIMHEWHBIX ypaBHEHMU. OJTHOPOIHBIE CUCTEMBI JIMHEWHBIX
ypaBHeHul. [louarus onpenenureneil: 2-ro, 3-ro u n-ro nopsakos. CBoiicTBa onpeaenurteneii. Meroabl
BBIUMCIICHUS onpeaenuTeneid. Haxoxnenus oopaTHO# MaTpuIlbl C OMOIIbIO onpenenutenei. [IpaBuio
Kpamepa.
[TonsaTus: Mmonenu JIeoHTbEBAa MEKOTPACIIEBOr0 OaaHca, MaTPHULIBI MPSIMBIX 3aTpaTt, BEKTOpa BAJIOBOTO
IIPOJIYKTa, BEKTOpa KOHEYHOro mnpoaykra. dopmyiupoBka 3agadvd O MPOAYKTUBHOCTH MOJEIU
JleoHThEBA, KpUTEPUU IIPOLYKTUBHOCTU MATPULIBI IIPSIMBIX 3aTPAT.

Tema 2. AHaIUTHYeCKasi TeOMETPHUsl HA IUVIOCKOCTH M B NPOCTPAHCTBE. N-MEpPHbIe BEKTOPHBIE
NPOCTPAHCTBA.

IlonsiTHe BekTOpa Ha IUIOCKOCTH U B IPOCTPAHCTBE, JIMHEHHBIE ONEpallUU HAJ BEKTOPaMH, CBOMCTBA
stuX onepanuil. [lonarue 6azuca u KoopAMHAT BeKTOpa. JleKapTOBbI KOOPJMHATHI HA TIOCKOCTH U B
npoctpancTBe. CKaJlIpHOE IPOU3BEACHUN BEKTOPOB, CBOMCTBA CKAJISIPHOIO MPOU3BeAeHUs. BekTopHoe
IIPOU3BEICHNE. Y paBHEHUS NPSIMOM Ha IJIOCKOCTHU U INIOCKOCTH B IPOCTPAHCTBE. 3a1a4H HAXOXKACHHUS:
yrila MeXAy MPSIMBIMU, YIVIA MEKIY IUIOCKOCTSAMH, PACCTOSAHMS OT TOYKH 10 IPSIMOU, PACCTOSIHUS OT
TOYKH JI0 IJIOCKOCTU. DJIEMEHTHI TEOPUU KPUBBIX BTOPOT0O MOPSAKA.

[ToHATHE N-MEPHOTO BEKTOPHOTO MpocTpaHcTBa. IloHATHE 6a3uca M paHra MHOXKECTBA BEKTOPOB N-
MEpPHOT'0 BEKTOPHOIO MpOoCTpaHCTBa. lIoHATHE MOAIPOCTpAaHCTBA U PaA3MEPHOCTH MOAIPOCTPAHCTBA.
Meton moctpoeHHus (PYHIAMEHTAIBHON CHCTEMBl pPEIICHUH OJHOPOJAHON CHUCTEMBI JUHEHHBIX
YPaBHEHHUHU.

EBKIMIOBBI  BEKTOpHBIE TMPOCTPAHCTBA, HAXOXKICHUS OPTOHOPMHUpOBaHHOrO Oasuca. Meron
HAaUMEHBIINX KBAaIPAaTOB. ANNPOKCUMAIUS SKCIIEPUMEHTAIbHBIX JaHHBIX MPSMBIMHU.

Haxoxxnenne coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHUH MaTpHIIbl, IPUBEJCHUE MATPHILBI K
JUArOHAJIbHOMY BUJY.

Pasnen 2. MareMaTnyecKuii aHAIU3.

Tema 3. ®DyHKIMOHAJBHAS 3aBUCHMOCTD H Npe/ies QyHKINH, HeNPEePbIBHOCTH (PYHKIMH.
OneMeHTapHble (YHKIMH, TpapUKH >IEMEHTAapHbIX (yHKIMHA. beckoHeyHO Manble W OECKOHEYHO
Oounblre GYHKINHU, TEOPEMbI 0 OecKOHeuHO MalbiX. [loHsTHE peaena GyHKIMU, TEOPEMBI O TIpeenax.
Yucno Diinepa, NpUIOKEHUS 4yuciIa DWilepa K BBIUMCICHHUIO NpenenoB. IIoHATHE HenpepbhIBHOCTH



(GYHKIMHU B TOUKE U HA OTpe3Ke. TeopeMbl 0 HepephIBHBIX PyHKIUAX. Kitaccudukamnms Touek pa3poipa.
CaoiicTBa (yHKIMI HETIPEpHIBHBIX Ha OTpe3Ke: TeopeMa Beiiepirpacca u reopema Korm.

Tema 4. IIponzBoanas u 1uddepennuan GyHKINUH, IPUJIOKEHUS TPOU3BOAHON K
HCCJIEI0BAHUIO (PYHKIM.

[TonaTne mNpou3BOAHON (YHKIMH B TOYKE. | €OMETpUYECKHH CMBICI TNPOU3BOIHOM, ypaBHEHHE
KacaTenbHOH. OcHOBHbIE (DOpMyYJBI M TpaBUia BBIYMCICHUS Npou3BogHOM. [IpaBumo Jlomurass.
[Tonsatue muddepenunana Qynkuun, nuHeapuzanus ¢yHkuuu. Ilpumenenus nuddepennmana K
npuOIMKEHHBIM BbIUuCIeHUsM. MccrnenoBanne (yHKIMM Ha MOHOTOHHOCTh M HAaJM4YUE TOYEK
skcTpemyMma. MccrenoBanue (yHKIMM Ha BBIMTYKJIOCTh M HAJMYME TOYEK Iepernda. BepTukanbHble,
TOPU30HTANBHBIE U HAKJIOHHbIE acUMOTOTHL. OOmas cxema HccieqoBaHUS (YHKIHMU U TOCTPOCHHUS
rpauKoB, IPUMEPHI.

Tema 5. MHTerpanbHoe HCYHMCICHHE: HeONpedeJ¢HHBIN, ONMpeneaéHHBIA M HeCOOCTBEHHBIH
HHTErpajbl.

[Tonatue mepBooOpa3HOl W HeEONMpeneIEHHOro MHTErpaia, CBOMCTBa HEONpPEACNEHHOTO WHTErpaja.
TaGnuunpie unTerpansl. OCHOBHBIE MpaBUJia MHTETPUPOBAHUSA: 3aMeHa MEPEMEHHOM, BHECEHHE MO/
3HaK nau¢depennuana, MHTerpupoBaHue Mo yacTaM. [IpuéMbl MHTErpupOBaHUS 7151 HEKOTOPBIX KJIACCOB
(GYHKUIMN: pallMOHATIBHBIX IpoOei, QyHKIMIA ¢ paJuKaIaMy, TPUroHoMeTpudeckux GyHkimid. [Ipumepst
(GyHKUMHA, HE WHTETPUPYEMBIX B 3JE€MEHTapHbIX (QyHKuusAxX. [loHATHE oOmnpenenéHHOro WHTErpania,
cBoiicTBa omnpenenéHHoro wuHrerpana. ®opmyna Helorona-JleiiOHuna, NpUEMBI  BBIYUCICHUS
onpenenéHHbIX UHTErpaynoB. [IpunoskeHus omnpenenéHHOro MHTErpaja K BBIYKMCICHHIO IUIOLIANEH U
00béMoB. IlonsiTHe HecoOcTBeHHOTO wuHTerpaia 1-ro u 2-ro pozxa. [Ipu3HaKum CcXoAMMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

Tema 6. @DYHKIMH HECKOJBKHX IEPEMEHHBIX: IMpelesl, HeNpepbIBHOCTb, NPOU3BOAHBIE,
IKCTPeMYMBbI (PYHKIHMH 2-X IepeMEeHHbIX.

[Tonatue ¢pyHkuuu n-nepeMeHHbIX. [Ipenen u HenmpepbIBHOCTh (GYHKIMU 2-X MEPEeMEHHBIX. YacTHbIe
Npou3BOJHBIE M AuddepeHnnan s yHKIMU 2-X TEPEeMEHHBIX, MPOU3BOJIHAS IO HANPABJICHHUIO,
rpaauenT. [lonsTue sxcTpemyma Uit QyHKIMU 2-X TIEPEMEHHBIX, JOCTATOYHOE yCIOBHE 3KCTPEMyMa.
IlonsiTHE YCIIOBHOTO 3KCTpEMyMma, METOJ MHOxuTened Jlarpanyka Mg HaxoKIEHUS YCIOBHOIO
SKCTpeMyMa. 3a/1a4a HaX0XKICHHU HanOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHHUS (PYHKIIMU 2-X IEPEMEHHBIX
B 3aMKHYTOH U OTpaHUYEHHON 00JIaCTH.

Tema 7. KomnexkcHbie unciaa. JIndpepenunaibabie ypaBHeHHS.

[ToHATHE MHOXECTBAa KOMIUIEKCHBIX YHCEN, allre0pandeckue onepaniy HaJl KOMIUIEKCHBIMU YUCIIaMH.
Anrebpanueckasi 1 TPUTOHOMETpHUYECcKas GOopMbI KOMITIEKCHOT0 uncia. ®opmyna Myaspa u ¢popmyna
U3BJICUCHUS] KOPHS N-Oif CTENEeHW M3 KOMIUIEKCHOro umcia. [lokazatenpHas (opma KOMIUIEKCHOTO
yucia, popmyia Diinepa 1715 MHUMOW SKCTIOHEHTHI.

[Tonsarue nuddepeHnnantbHOro0 ypaBHEeHUs n-ro nopsaka. 3agada Ko, TeopeMa CyliecTBOBaHUS U
eIMHCTBeHHOCTHU. /luddepeHnmanbable ypaBHEHHS |-ro Mopsaaka ¢ pa3aessionIMHICs TIepEMEHHBIMU.
Onnoponuble auddepeHnManbHble  ypaBHeHUs 1-ro mnopsaka. Jluneiinele nuddepeHanpHbe



ypaBHeHH 1-ro nopsiaka. YpaBHeHnus: bepHyin. YpaBHeHus B nONHbIX Auddepennnanax. JInnernsie
mddepeHnranbHble ypaBHEHHH 2-T0 TOPSIIKA C IOCTOSHHBIMU KO3 QUIIEHTaMH.

Pa3nen 3. Teopusi BeposITHOCTH M MATEMATHYECKAS CTATUCTHKA.

Tema 1. Ciryuyaiinbie cOOBITHSI M BEPOSITHOCTH, CXeMa He3aBHCUMBbIX HCIIBITAHUH.

Knaccuyeckoe H  CTaTUCTHYECKOE OIPENENICHUE BEPOATHOCTH. DJIEMEHThl KOMOWHATOPHKH,
pUMEHEHHE KOMOMHATOPHKH K MOJICUETY BeposTHOCTEH. [IpaBuiio ciioskeHus BEpOSITHOCTEH. Y ClIOBHAs
BEpOATHOCTB. [IpaBuiio ymHOkeHHUs BepossTHOCTeN. DopMyita nnonHou BepostHocTH. Dopmyiia baiieca.
Cxema bepHynnn. buHoMuaibHbIE BEPOSITHOCTH. MHOTOYrOJbHUK PpacIpeleieHHs] BEPOSITHOCTEM.
Haubosnee BeposiTHOE YUCIIO yCTIEXOB. ACUMITOTHYECKUE (HOPMYJIBI 1151 ONHOMHAIBHBIX BEPOSTHOCTEH
(popmyusl Jlammaca u Ilyaccona).

Tema 2. Ciryyalinble BeJJMYUHBI, 3AKOHBI pacnpefeJeHUus CJIy4YaiHbIX BeJTUYHH.

JluckpeTHas ciydaiiHas BeEJIMYMHA. 3aKOH pacHpeleleHUs AMCKPETHOM Cily4aliHOM BEIWYMHBI.
Onepauuy Haj cilydailHBIMM BeJIWYMHAMM. UYMCIOBBIE XapaKTEPUCTHKU CIIyYalHBIX BEJIWYMH:
MaTEMaTHUYECKOE 0KUJAHHUE, NUCIIEPCHs], CpEAHEE KBAaJpaTUYECKOE OTKIOHEHHE, MeauaHa. CBoiicTBa
YHUCJIOBBIX XaPAaKTEPUCTHUK.

HenpepsiBHast ciyuaiiHag BenuunHa. OyHKOMSA pacnpelNeicHuss U IUIOTHOCTh  BEPOATHOCTHU
HEINPEPBIBHOW  CIyYalHOM BEIWYMHBL. YHCIOBBIE XapaKTEPUCTUKHM HENPEPBIBHOW CIyd4alHOU
BEJINYUHBI.

3aKoHBI pacmpesesieHuss CIAy4YalHbIX BEJIMYMH: OMHOMMAJBHBINM 3aKOH pacHpeieNeHHs, 3aKOH
pacupenenenus Ilyaccona, reoMeTpuyeckoe paclperesieHUue, HOPMAJIBHBIA 3aKOH pacIpecsICHMUs .
CpoiicTBa HOpMajbHOrO 3akoHa. Teopema YeObmuéBa. 3akoH Oonbmmx uyucen. LleHTpanbHas
IIpeeIIbHAs TEOpEMa.

Tema 3. llenu MapkoBa U HX HCIOJb30BaHHE B MOACJTHPOBAHUM COLHMAJIBHO-IKOHOMHMYECKHX
npoueccoB. BbI0Opo4YHBIl MeTO/1, OIEHKA apaMeTPOB paclpeae/IeHusl.

Omnpenenenue u crnocod 3ananus nenu Mapkosa. OnHopoaHbIe e MapkoBa. MaTpulia epexo/os,
Teopema MapKkoBa 0 IpeAeTIbHBIX BEPOATHOCTIX. DIEMEHTHI TEOPUU MACCOBOTO OOCITY>KUBAHMS.
[ToHsATHS reHepaIbHON U BHIOOPOYHOM COBOKYITHOCTH OOBEKTOB. BapuannoHHslii psiz, Tabiuma 4acTor,
rucrorpaMma. YuclioBbIe XapaKTEPUCTHKH TE€HEPaJbHONH M BHIOOPOYHON COBOKYITHOCTH: CpeIHee,
qucnepcusi, A0nsA. IloHATHE CTaTUCTUYECKOM OLICHKM HEW3BECTHOIO I1apaMeTpa paclpeneiaeHus
CllyyalfHOM BENUYMHBI, TPeOOBaHMSA, TNPEABSIBISIEMbIE K CTATUCTMUECKHUM OIIGHKAM I1apaMeTpOB.
HHTepBanbHbIe OLIEHKH TapaMeTpoB. JloBEpUTENIbHBIN HHTEPBa, JOBEPUTEIbHAS BEPOSITHOCTD, OLTHOKA
penpe3eHTaTuBHOCTH. Teopema 00 omrlKe pernpe3eHTaTUBHOCTH U CIICACTBUS U3 HEE.

Tema 4. IIpoBepka cTaTHCTHYECKUX T'MIIOTE3. DJIeMEHThI KOPPEJAIHOHHOIO U PerpecCHOHHOIO0
aHaJIM3a.

[Tonsatue cratucruyeckoi runore3bl. Omuodku 1-ro u 2-ro poaa, ypoBeHb 3HAUMMOCTH M MOIIHOCTb
cratucTuyeckoro kpurepus. OOmias cxema MPOBEPKU CTATUCTHYECKHX rumore3. CxemMa MpOBEPKU
TUIIOTE3bl O HOPMAJIBHOM PACIPEIEICHUN CIIy4YallHOM BelU4nHbI — kputepuid [lnupcona.

[Tonatue koppensuoHHOro MomeHTa. Koadduimenta Koppemsnun U ero cBoiictBa. Bribopounas
KOppesiius. YpaBHEHUE JMHEHHOH perpeccuu, kodp¢uimeHt perpeccuu. IlpoBepka 3HaYMMOCTH
K03 pHLIHEHTa KOPPEISALIUH.

4. MarepuaJibl TeKylero KOHTPOJIs yCIeBaeMOCTH 00y4aromuxcs 1 (pOHI OLIEHOYHBIX CPeICTB
NMPOMEKYTOYHOM ATTEeCTANMH M0 JUCIUIIIHHE

4.1. @opMbI 1 METOAbI TEKYLET0 KOHTPOJISI YCIIEBAEMOCTH 00Y4YAIOIINXCS M IPOMEKYTOYHOM

aTTecTaluu

4.1.1. B xone peanuzanuu aucuuminabl b1.65.08 MaremaTuka HCIONB3YIOTCS CIEAYIOIINE METOIbI
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH O0YJarOIIMXCS:



Tema

MeTtoabl TEKYyHIero KOHTPOJdA yCII€EBaeMOCTH

Tema 1. MaTpHIIbl, CHCTEMBI TUHEHHBIX
9
ypaBHEHUH, OMpeAeTUTENN

Omnpoc, KontponsHas paborta

Tema 2. AHanuTHYECKasi TeOMETPUSI Ha
IJIOCKOCTH U B MIPOCTPAHCTBE. N-MEPHBIC BEKTOPHBIC
MPOCTPAHCTBA

Omnpoc, KontponsHas pabota

Tema 3. OyHKIIMOHAIBbHAS 3aBUCUMOCTD U MPEJEIT
(hyHKIIMY, HENPEPHIBHOCTD (DYHKITUU

Omnpoc, KontponsHas pabota

Tema 4. [IpousBonHas u auddepeHnman
(YHKUINY, TPUIOKEHUS! TPOU3BOTHOMN K
HCCIIEIOBAHUIO (PYHKIIUHA

Omnpoc, KontponsHas pabota

Tema 5. UHTErpanbpHoe HCUHCTICHUE:
HEOIpeAEIEHHBIN, ONpeAenEHHBIN U
HECOOCTBEHHBIN HHTETPAJIBI

Omnpoc, KontponsHas pabota

Tema 6. DYHKIIUU HECKONBKUX MEPEMEHHBIX:
npezen, HeMPephIBHOCTb, TIPOU3BOIHEIE,
AKCTPEMYMBI (DYHKITHH 2-X IEPEMEHHBIX

Omnpoc, KontponsHas pabota

Tema 7. KommuiexcHsie yncna. Auddepennuansaoie
ypaBHEHUS

Omnpoc, KontponsHas paborta

Tema

MeTtoabl TEKYIIEro KOHTPOJId
YCnneBaeMoOCTH

Tema 1. CityuaiiHble COOBITHS U BEPOSATHOCTH,
CXEMa HE3aBUCUMBIX HCIIBITAHUI

Omnpoc, Kontponbnas padota 1

Tema 2. Crryualinble BETHYUHBI, 3aKOHBI
pacnpeneneHus cay4aiHbIX BETHUYNH

Omnpoc, KontponsHaas padota 2

Tema 3. Llenu MapkoBa 1 UX HCIIOJIE30BAaHUE B
MOJIETTMPOBAHUH COLMATIBHO-DKOHOMHUYECKHX
[IponeccoB. BeiOOpouHbIid METO, OLICHKA TapaMeTPOB
pacnpeaeacHus

Ormpoc

Tewma 4. IIpoBepka cTaTUCTUYECKUX TUMOTE3. DIEMEHTHI
KOPPETSLIUOHHOTO U
PErpeCcCUOHHOTO aHAIN3a

Onpoc, KontponsHas padora 3

4.1.2. 3aueT NpoOBOAUTCH B NMCbMEHHOI (hopme.

4.2. Marepunajabl TeKylero KOHTPOJIsl yCleBaeMOCTH 00y4ar0 X Csl.

BO]’[pOCBI JIA CAMOMMOATOTOBKH U NMPOBEICHUSA OIIPOCa HA 3AHATUAX.

Pasnen 1. JInneiiHas aaredpa u aHAJIMTHYECKAsi TeOMeTPHUs

Tema 1. MaTpuupbl, cucTeMbl JIHHEHBIX YPABHEHMI, ONPeeIuTe I

1. O6’B$ICHI/ITL, KaK OIPCACIIAIOTCA OINCpalu HaJd MaTpUILlaMU: CJIOKCHUC, YMHOXKCHUC, YMHOXKXCHHUC Ha
YHCIIO0. C(I)OpMan/IpOBaTB CBOICTBA 3THX onepaunﬁ, Ha TMpuUMEpax MPOBCPUTH CIIPABCIIIMBOCTH

HCKOTOPLIX CBOMCTB.

[lokasats, uro ecnu s Matpull A u B BeimonHseTcs paBeHcTBo AB =BA , T0 A u B xBagpaTHbIe MaTpHIIBI

OAWHAKOBOI'O IIOpsAJIKa.

2. O6’B$ICHI/ITL, KaKnue¢ MaTpulbl HA3bIBAKOT CTYNCHYATBIMHU, T'JIABHBIMH CTYIICHYATBIMU. HpI/IBCCTI/I
MMPUMCPBI CTYIICHYATLIX MATPHILI. W3noxurh AJITOPUTM Faycca OPUBCACHUA MATPULIbI K CTYIICHYATOMY

BUY MPH [TOMOILH SJIEMEHTAPHBIX MPeoOpa3oBaHUM CTPOK.
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HpI/IBCCTI/I Marpuiy K I'ITaBHOMY CTYIICHYAaTOMY BUAY.

S

W W o=

_ N o =

N o= = O
|

-1

3. OOBICHUTb, KakMe MaTpUIBl HA3bIBAIOTCS OOPAaTHUMBIMH, MPUBECTH MPHUMEPHI OOpaTHUMBIX U
HeoOpaTuMbIx MaTpull. M3noxuts anroputm ["aycca HaxoxneHus o0paTHoi MaTpulbl. [Tokasars, kak ¢
MOMOIIBIO aNropuT™Ma ["aycca onpenenuTs, 00paTHMa JI MaTpuLa.

Peuuts MaTpuuHOE ypaBHEHUE: > —1 o X2l 2 -1

4. OOBICHUTb, YTO IOHWUMAETCS MOJ CHCTEMOH JHMHEHHBIX YypaBHEHUH, pEIICHHEM CHCTEMBI,
MaTpUYHON 3aIllUChI0 cUCTeMBI. [IpuBeEcTH MpHUMEpHI: COBMECTHOM, HECOBMECTHOM, ONpeneiaEHHON H
HEOoMpeAeIEHHON CHCTEM JHMHEWHBIX ypaBHeHMH. Ha mpumepe mokasarb, 4TO HpH 3JIEMEHTapHBIX
npeoOpa3oBaHMAX PACIIMPEHHON MaTpPUIBI CHCTEMBI TONIYyYaeTcs CHUCTEMa PaBHOCHIbHAS HCXOIHOU

CHUCTEMC.
3x1+4x2+x3 +2x4:3 3x1+4x2+x3 +2x4:3
OHpeI[eJ'II/ITI:, PaBHOCUJIBHEI JIU CUCTCMBI: 6x) +8xy + 2x3 +5x4 =7 u 6x; +8xy + 2x3 +5x4 =7 ?
9x1 + 12x2 + 3x3 + 10x4 =13 15x1 + 20x2 + 5x3 + 15x4 =20

5. U3noxuts AJIrOpUTM Faycca PeHICHUA CUCTEM JINHEWHBIX ypaBHCHHﬁ. HpI/IMeHI/ITI: OTOT aJITOPUTM K
2x1+7x2 +3x3 + Xy =6

PCHICHUIO CHCTCMBI 3x) +5x) +2x3 +2xy = 4. O6’I)$ICHI/ITB, Kak C IIOMOULIbKO aJIroOpuT™Ma Faycca
9x1 +4x2 + X3 +7x4 =2

OInpeacInTb, COBMCCTHA JIX CUCTEMA JIMHEHHBIX ypaBHCHI/If/’I " ABJIICTCA JIM OHA OHpeﬂeHéHHOﬁ.

6. O6’B$ICHI/ITB, KaKU¢ CHUCTEMbI JIHHCHHBIX ypaBHeHI/If/i Ha3bIBAOTCA OJAHOPOAHBIMU. HOKa3aTI>, KakK C
MMOMOILIBIO AJITOpHUTMaA T ayCCa pacClo3HaTb: UMECT JIM OAHOPOJHAd CUCTCMa JIMHCHHBIX ypaBHCHI/Iﬁ
HCTPHUBUAJIBHOC PCHICHUC. C(l)OpMyJ'II/IpOBaTL AO0CTAaTOYHOC YCJIOBUC CYHICCTBOBAHUA HCTPUBUAJIBHOI'O
peuicHud y O,I[HOpO)IHOf/i CHCTEMbI JIMHCHHBIX ypaBHeHHﬁ, IMOKa3aTb Ha NpHUMEPE, UTO ITO YCIIOBUC HC
SABIIACTCSA HCO6XOI[I/IMI>IM.

2x1+7x2 +3x3 +xy =0
Pemmte OOIHOPOAHYIKO CHUCTEMY 3x1 +5xy + 2x3 + 2x4 =0, a 3aTrcMm HalTH 06]].166 PCHICHUC CHCTCMBI

9x1+4x2 + X3 +7xy =0

2x1+7x2+3x3 +xy =2

. X, =0
3xp +5x) +2x3 +2xy =3, €CJIM U3BCCTHO €€ YaCTHOC PCUICHHUC 2 0
XA =
9x1+4x2+x3+7x4=9 37
Xy = 0

7. OOBICHUTH, YTO TMOHMMAaeTCA MOJ onpeaenureneM wmarpuubsl. ChopMmyaHpoBaTh CBOMCTBa
onpenenureneil. Ha npumepe mokaszare, 4To ONpPEAETUTEND C ABYMS PABHBIMHU CTPOKAMHU PaBEH HYJIIO
(paccMoTpers ompenenuTens — 3-ro  mopsigka). [lokazaTh, Kak BBIYHCISIETCS ONpENeNuTeNb
BEPXHETPEYTOJILHON MaTpHubl. M3M0KUTh METOJ BBIUMCIECHUS ONPEAETUTENS NPUBEICHUEM €ro K
21 -21

-5 1 3 -1

111
1-20 1

TPCYrojJibHOMY BHUIY. HpI/IMCHI/ITI: 9TOT MCTOJ K BBIYMCJICHUTIO OTIPCACIIUTCIIA MaTPUIIbL
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8. Brmucars GpopMyiy A7l HAXOKACHUS 00paTHON MaTPHUIIBI C IIOMOIIBIO TPUCOEANHEHHOM MAaTPHLIBL.

[Ipumenuts 5Ty QOpMyly K pEIICHHIO MaTpUYHOTO  ypaBHEHUS:

C(l)OpMy.]'II/IpOBaTB yCl10BUC O6paTI/IMOCTI/I MaTpuUllbl Ha A3BIKC OHpe,I[eJIHTCHeﬁ. I/ICHOJ'IL3ySI 9TO yCJIOBHC,

11
HalTH BCE 3HAYCHUS k, IIpU KOTOPBIX MaTpuUlia 2 2 | ABJIIACTCA O6paTI/IMOI7L
3 k

1
1
2

9. CdopmynupoBars npaBuino Kpamepa. [Ipumenuts mpaBuio Kpamepa s pemieHus CHCTEMBI

S3xp+xy —4xy =6

2x) = 2xy +x3 =1, CAC/IaTh MPOBEPKY. C(bOpMYJ'IPIpOBaTB ycCiioBue (Ha SA3BIKC OHpeﬂCHHTGHCﬁ), npu
- X +3x2 - X3 =1
KOTOpPOM CHUCTEMa N - TUHEHHBIX ypaBHCHI/Iﬁ C N - HCU3BCCTHBIMU UMCCT CAMHCTBCHHOC PCIICHUC.
o x|+ 2x2 =3
I/ICHOHLBYSI 9TO YCJIOBHC, HAUTHU BCC 3HAYCHUA k, Inpu KOTOPBIX CHCTCMA ‘ . HMEET
X+ kxy =

CANMHCTBCHHOC PCIICHUC.

10. OOBSACHUTD, YTO OHUMAETCSI TIOA MOAENbI0 JIeOHTheBa MEXOTpacyieBoro OajaHca W B 4€M CyTh
NPUHIMIA JHHEHHOCTH MaTepualibHBIX 3arpar. ChopMylupoBaTh KpUTEPUH NPOIYKTUBHOCTH IS
MAaTpHIIBI IPSIMBIX 3aTpar.

B cneﬂy}omeﬁ Ta6HI/ILIC NPUBCACHBI JAaHHBIC 00 HCIOTHEHHMM OajaHca 3a OTUETHBIN nepuoa B YCJIOBHBIX
JCHCKHBIX CAWHUIIaX:

[Torpebnenue
Ortpacinb Koneunslit npogykt Banosoii mpoaykr
1 orpacns 2 oTpacib
1 100 160 240 500
2 275 40 &5 400

Beuucnute HEOOXOOUMBIH 00BEM BalOBOTO BBIMyCKa KaXKIOW OTPAC/H, €CIM KOHEYHBIH MPOIYKT MEPBOH
OTpaciiy I0JKEH yBENUUUThCs Ha 25%, a BTopoil oTpaciu — B 1,5 paza.

Tema 2. AHaJIMTHYECKAsA TeOMeTPHs HA NJIOCKOCTH M B IPOCTPAHCTBE. N-MePHbIe BEKTOPHbIE
NPOCTPAHCTBA

1. O6’B$ICHI/ITL, YTO MMOHUMACTCH IO/ BEKTOPOM Ha MJIIOCKOCTU U B IIPOCTPAHCTBE. OHpe,Z[GJ'H/ITI: Oornepanuu
CJIOKCHUSA BCKTOPOB M YMHOXCHHUSA BCKTOpAa Ha YUCIIO. C(l)OpMYJ'IHpOBaTI: CBOICTBa 3THX onepaunﬁ.
Iloka3arts Ha mpuMeEpe, 94TO CJIOKCHUC BCKTOPOB aCCOLIMATUBHO.

3Has BEKTOpBI, CIyXallle CTOpPOHaMH TpEyrojbHUKa: AB=a,BC=C,CA=Db, HalTH BEKTOPHI,
COOTBETCTBEHHO KOJUIMHEAPHBIE OMCCEKTPUCAM YTIIOB 3TOTO TPEYTOJIbHUKA.

2. OHpC,I[eJ'II/ITB MOHATHS JIMHEHHOM 3aBUCHMOCTH M JIMHCHHOM HE3aBHCUMOCTH CHCTECMBI BCKTOPOB.
HOKa3aTB, 4TO JIHOOBIE TpU BCKTOpa Ha IJIOCKOCTHU JIMHEHHO 3aBHCHMBLI. BBecTH moHsATHE 0Oasuca U
C(l)OpMYHHpOBaTI: TCOPEMY 00 omucaHuK 0a3KMCOB HA INIOCKOCTU U B OPpOCTPAHCTBC. O6’B$ICHI/ITB, YTO TaKO€
OpTOHOpMI/IpOBaHHBIﬁ basuc u KOOpAWHATHEI BEKTOpAa B JAaHHOM bazuce. OHpe,I[CJ'II/ITL OpAMOYTOJIBHYTO
ACKAPTOBY CUCTCMY KOOPpAWHAT HA INIOCKOCTU U B IMMPOCTPAHCTBC.



12

OmnpenenuTh, IpU KaKUX 3HAYEHUSX P U  CUCTEMa U3 JABYX BekropoBa = (-2,3,p) u b= (q,-6,2) nuHEIHO
3aBHCUMA.

3. I[aTI: OMpPEACIICHUC CKAJSIPHOIO MPOMU3BCACHHUA BCKTOPOB. C(l)OpMyJ'II/IpOBaTL CBOICTBa CKaJIApHOI'O
MMPOU3BCACHUS. Brimucats q)OpMy'J'Iy IJIA BBIPAKCHUS CKAJIAPHOTO IMPOU3BCACHUA YCPC3 KOOPAMHATHI
NEPEMHOKACMBIX BEKTOPOB. O6’LﬂCHI/ITB, KaK HaXOAWThb JJIMHY BEKTOPA U KOCUHYC yIJla MCKIY BECKTOpaAMU
YCpe3 CKAIAPHOC MPOU3BCACHUC.

Haiitu koopAnHAaThI BeKTOpa X KOJUTMHEAPHOTO BEKTOpY @ = (2,1,-1) 1 yAOBIETBOPSIOLIETO YCIOBUIO (X ,a ) =
3.

4. OOBICHUTH, KaK COCTaBUTh YypPaBHEHHE MpPAMOW, €CIM H3BECTHA TOYKAa HA NPSMOH M BEKTOP
OPTOTOHAJIBHEIN NpsIMOH (0011ee ypaBHeHHE TpsiMON). [IpuBecTn cooTBeTCTBYIOUIMI TpHMep. Brimucats
(dopMyITy IS HAXOKACHUS PACCTOSHUS OT TOYKH JI0 IPSIMOH.

Haiitu paccrosiaue ot Toukn A(21,32) mo mpsmoit m: 2x + 3y — 8 = 0, a Takke TOUKY, CAMMETPHYHYIO TOUKE
A(21,32) OTHOCHTENBHO 3TOW MPSIMOH.

5. OOBICHUTH, KaK COCTABUTH YPaBHEHHUE MPSIMOM B CIIydae, €CJIM U3BECTHA TOUKA Ha MPSAMOU U BEKTOD,
napaieabHbIi JaHHOU MpsIMOil (KaHOHMYECKOe ypaBHEHUE MPAMOi), a TAaKXKe B CIydae, €Clid N3BEeCTHA
TOYKa Ha MPSMOH U YIIIOBOH K03(h(UIMEHT NpsMoi (ypaBHEHHE MPSIMOH C YTIOBBIM KO3(PPHULIIUEHTOM).
[IpuBecTr COOTBETCTBYIOIIME TPUMEPBHI.

Haner Toukn  A(-6,5), B(2,-3) u C(0,-5). CocraButh ypaBHeHHE cpeAHel nuHUHM TpeyroiapHuka ABC
napajuiensHoi ctopone BC.

6. O6’B$ICHI/ITL, KaK COCTaBUThb YPABHCHUC INIOCKOCTHU B CJIy4dac, €CJIM U3BCCTHA TOYKA HA IJIOCKOCTHU U
BCKTOpP, OpTOFOHaHLHBIfI K INIOCKOCTHU (O6IJ_[6€ YpaBHCHUC HHOCKOCTI/I), a TaK¥KE B CIy4ac, €CJIU U3BCCTHBI
TPpU TOYKHU IIJIOCKOCTH, HC JICIKAIIINC HA OHHOﬁ HpHMOﬁ. HpI/IBeCTI/I COOTBCTCTBYIOIINEC MMPUMCEPHL.

CocTaBuTh ypaBHEHHE INIOCKOCTH, Ipoxoasmel yepes Touky Mi(3,-1,2) nepneHauKyIsapHO BEKTOPY MM, , Tae
M; (4,-2,-1).

:x+1:y—2:z+3 - l.i_y_lzz—l: a)

1 -2 1 -3 1 3
OHpelleJ'II/ITL, JICXKaT JIn HpSIMLIe mu l B O,Z[HOfI IIJIOCKOCTH, b) Ol'Ipe)_IeJ'H/ITB yFOJ‘I Memay HpSIMI:IMI/I mu l;

7. JlaHbl nIpsAMbIE B IPOCTPAHCTBE: 1M

€) COCTaBUTh ypaBHEHHE IJIOCKOCTH, poxo e yepes Touky A(1,1,1) napannensHo npsMeiM m U /.

2x-3y+1=0
8. Jlaubl: IpsiMast B IPOCTPAHCTBE, 3aIaHHAsT CUCTEMOIA [ 50 urtouka M (1,0,1):
xX—z-2=

a) COCTaBUTH ypaBHEHUE MPSAMON [ B KAHOHUYECKOM BUJIC;
b) cocTaBUTh ypaBHEHUE IUIOCKOCTH NEPIEHAUKYISIPHOM Npsmoil [ u npoxonsueit uepes rouky M (1,0,1);

¢) Haiftu paccrosiue ot Touku M (1,0,1) 1o npsimMoii /.

9. Ilyctb KpuBas ¥ 3aJaHa ypPaBHCHHEM: 4x* + 6y2 —4x+12y-5=0 (*).

a). [IpuBectu ypaBHeHue (* ) K KAHOHHYECKOMY BHY U BBIIIHCATh HEOOXOAMMBIE MPeoOpa30BaHUsl KOOPAUHAT,
T.C. BBIPOKEHHs X M )’ Yepe3 X M y COOTBETCTBEHHO M KOOPAMHATHI TOYKH O'. b).

KﬂaCCI/I(l)I/ILII/IpOBaTL KpHUBYIO ¥ B COOTBCTCTBHUU C KAHOHHYCCKUM YpPaBHCHUCM, ITIOJITYYCHHBIM B II. (a)
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¢). M300pa3ute Ha OAHOM uepTeke: UCXOAHYIO (cTapyro) cucteMy KoopauHaT Oxy; HOBYIO CUCTEMY KOOpAMHAT
O'x'y', B XOTOpOI#i KpUBasi ¥ MMeEET KAHOHMYECKOE ypaBHEHHeE (yKa3aB KOOpAMHATEI Touku O'); KPUBYIO J .

10. [TaTb onpeniesieHne n— MEPHOTO BEKTOpPHOTro npoctpancTBa R" . OOBACHUTD, YTO TIOHUMAECTCS 1TO]] 6a3UCOM
MHO)kecTBa M BekTopoB 3 R" . M310HTh alrOpUT™M HaxXOXIeHUS 0a3uca JUis KOHEYHOTO MHOXECTBA N —
MEpHBIX BEKTOPOB.

Haiitu 6a3uc cucremel Bekrtopos: v, = (1,1,3,-1) v,= (0,2,4,-4) V3= (1,3,7,-5) v,= (0,-1,-1,3) u BEIpa3suth Bce

BEKTOPHI uepe3 Oa3ucHBbIE.

11. I[aTL OMpEACICHUC CBKIIMA0OBA MPOCTPAHCTBA. O6’L$ICHI/ITB, YTO TAKOC IJIMHA BCKTOpAa MW YroJl MCKAY
BCKTOpaMH B CBKJIMAOBOM IIPOCTPAHCTBE. Ha OpuMcEpe IMoKa3aThb, Kak HalTH JJIMHY BCKTOpAa U YTOJ MCKAY
BCKTOpaMH B IIPOCTPAHCTBEC l{4 . U3moxuth anr OPUTM HAaXOXJACHUSA OPTOHOPMUPOBAHHOTO basuca OpoCTpaHCTBa,
HOpO)K,Z[éHHOFO KOHCYHBIM YHCJIOM BCKTOPOB.

Haiitn opToHOpMHpOBaHHEIA Oasuc npoctpanctBa L =<V, v, V3> , riev,= (1,2,2,-1) v,= (1,1,-5,3) V3=
(3,2,8,-7).

12. OOBsICHUTD, KaK HAUTH NPUOTMKEHHOE pelIeHe HECOBMECTHON CUCTEMBI IMHEHHBIX YPaBHEHUH METOIOM
HaNMEHBIINX KBaApaToB. M310KHUTh reOMETPHYECKYI0 MHTEpIpeTannio 3Toro merona. Ilokazars, kak HalTH
OmM6Ky TOTy4eHHOTO TIPHOIMKEHHOTO peleHns (KBaJpaTHIecKoe OTKIOHEHHE 3%).
MeToioM HaWMEHBUIMX KBaApPaTOB HAWTH MNPUOMMKEHHOE pEIICEHHE HECOBMECTHOM CHCTEMbI JIMHEHHBIX
X +xy) =2
YPABHEHUH 1§ x| +x, =1 M ONPEJETUTH OIHUOKY IOJy4YEHHOIO PEIIEHHS.
X; +3xy =0

13. OOBsICHUTB, KaK C TMOMOIIBI0O METO/Aa HAUMEHBIIMX KBAJPAaTOB alpPOKCHUMHUPOBATH IKCIIEPUMEHTAIbHBIC
JaHHBIE PA3IMYHBIMHA KPUBBIMH.

Brimucate  opmysbl, MO3BOJSIOMIME AaNMPOKCHMUPOBATh SKCIEPUMEHTANbHbIC JIaHHbIC (yHKIHMEH BHIa
y = ax + b. [loka3are, kak HaiiTh OIMOKY, OTy4YEeHHOH anmpokcuManuu. OnpenenuTb, Kakas u3 AByX (QpyHKIul
y=ax+b um y=ax*+ bx + ¢ JIyule annpokcUMUpPYeT CleAyIONIHe SKCIePUMEHTAIbHbIE TaHHbIE:

X 0 1 2 3
y 0 1 1 1

14. Jlatp ompeneneHue COOCTBEHHOTO BEKTOpPa M COOCTBEHHOI'O 3HAYEHHS MAaTpUIBL. V3JOXHUTH anropuTM
HaXO0KAEHUS COOCTBEHHBIX 3HAYCHUH U COOCTBEHHBIX BEKTOPOB MaTpHLbl. CHOpMyTUpOBATH KPUTEPHIA TOTO0HS

011
MaTpHIIbl AUaroHaabHOH. HaliTn coOCcTBeHHBIE 3HaYEHUS! U COOCTBEHHBIE BEKTOPHI MaTpulisl A= |1 0 1 |u

1 10
BBISICHUTB, IOAOOHA JIM MaTpulia A AUaroHaJbHOM.

Pasznen 2. MaremaTndeckuii aHAIN3
Tema 3. ®DyHKIMOHAJBHAS 3aBUCUMOCTD M Npeies (YyHKIUH, HeNPePbIBHOCTDL (pyHKIMH

1. Haiitn o6nacts onpenenenus GpyHkuu: Y = arcsin (2)62 +X).
2. Haiitu obnmacts onpenenenus pynkuuu: y = log, log; log, x.
3.Haiitu o61acTh onpesienenus 1 o0nacts 3HaueHni pynkun: y =1g (1—2cosx).

1

4. Haiitu oGmacts onpezeneHus GyHKUuU: Y = 4[SIN - .

5. Jna ¢yskumm y:t—fc HaiiTh oOparHyto QyHkumio x = f'()) M ykasath €& oOmacTb omnpejeneHus (

D(f™)).
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6. s pynximuun y =+1-— x? ,tae —1 < x <0, naiitu o6partayro Gynkumuio x = £ ' () u ykasarh e€ 061acTh
onpenenenus ( D(f7) ).

7. Haittu f(x), ecnn f(33) = X

8. MHccnenosats QyHkmio y = 3\/(1 —x)° + 3\/(1 +x)° Ha YETHOCTD.

9. Hccnenosars Gynxmmio y = In (x++/1+x”) Ha uétHOCTS.

10. M306pa3uth 3cKku3bl rpauKoB CIEAYIOMNX (PyHKITHA:

1-2|x
a)  y=Vx+1-2; b) y=Inx*+2;0) YZ‘WJJ ; d) y=arccos (x+1); e SRR

1

1

) yv=e*; g y:eﬁﬂo y =sin (arcsin x); i) y =arcsin(sinx); j) yzmﬁg%;
k) y:(x—5)3\/?.

11. OOBSACHUTEL Ha nmpuMepax, Kakue (l)yHKL[I/II/I HAa3bIBAIOTCS OCSCKOHEYHO MAJIBIM. YKa3aTI>, B KaKOM cCJiy4dac

OCHOBHEIE demMeHTapHble Gynkmmn: X%, a*, e*, In X, sin X, COSX, tg X ABIAIOTCA GECKOHEYHO MAIIBIMA.

CocTaBuTh mIKaly cpaBHeHmit 11 pynkuuii X%, a*, e*, In X ¢ ucronb30BaHMEM CHMBOIA «O MAjloey.

12. Ilpusectn npumep (rpaduyeckuii) pyHKuMu f (x), KOTOpas ABIAETCA OECKOHEUYHO Mol mpu x — 1 unpu
x—2,mpustom f(1)=1u f(2)=2.

13. MoxeT 71 OTHOIIECHHE ABYX OSCKOHEUHO ManbIX (YHKUHUH (B OIZHOW M TOH k€ TOUKe) OBITh OECKOHEUHO
Oonbioi GyHKIMEH (B ToM ke Touke)? OTBET MOSCHUTS.

14. MoxeT /11 OTHOIIEHHE IBYX OeCKOHEdHO OonpmX (YHKUWH (IpH X —> +00) OBITH OECKOHEYHO MAJOH
¢byHkuumeit (mpu x —> +00)? OTBET NOSCHUTE.

15. IIpusectn npumep (rpaduueckuii) GyHkuuu f (x), KOTopas OJHOBPEMEHHO SABJIAETCS OECKOHEYHO MaJloi

npu x — 0 u 6eckoHeUHO OONBIION TP X —> —o0, mpu 3toM [ (0 ) = —1.

16. IIpusectn npumep (rpaduueckuii) GyHkuuu f(x), KOTOpas OJHOBPEMEHHO ABJIAETCS OECKOHEYHO MaJloi

npu X —> —00 1 OECKOHEYHO OO0NbIIOH mpu x — —1, mpustom  f((—1)=0.

17. Yka3ath, B Kakux ciaydasx GyHkuus f(x)=In (x+1)—2 sBagercs 66CKOHEYHO MAJIOH, a B KAKHX CITydasx

0OECKOHEYHO OOJIBIION.

1

18. Yka3aTth, B Kakux ciydasx ¢yukuus f(X)= ABJIAETCS OECKOHEUHO Majol, a B KaKUX CIydasx

—-Xx
2x

0OECKOHEYHO OOJIBIION.



15

2-x o
19. yKaSaTB, B KaKUX Cliy4dasax (bYHKL[I/ISI f(X) =e —1 ABJIACTCA 6GCKOHCLIHO MaJIOh, a4 B KaKUX ClIy4dasax

0OECKOHEYHO OOJIBIION.

20. JlaTb ompeneneHue TOro, 4To b sBisiercs npexenoM ¢pyHkuuu f(x) mpu X —>a,rae a u b uncna wiu

2
) . 3—-4x-2x
t+oo,re. lim f(X)=Db. Jlokasars, nonssysace onpenenenuem npesena, uro lim — = 2.
X—a X0 X

21. IlpuBectu npumep (rpaduueckuit) GyHkuuu f (x), 111 KOTOPOH OZTHOBPEMEHHO BBIOJIHSIOTCA CIIEyIOIIUE

stk cootnomennii: lim f(x)=-3, lim f(x)=1, 1iI2n0f(x):—|—oo, lirznof(x):—oo, f(-1)=0.
X—>—00 x—2— X2+

X—>+00

22. TlpuBectn nmpumep GyHKIMH OECKOHETHO MaNoi 1o cpaBHenuto ¢ Gpynkumeit [ (x) = In x* npu X — +00.
23. Ilpusectu npumep GyHKIUM OECKOHEYHO MAJIOH O CpaBHEHMIO ¢ GyHKuued f(x)=2x+1npu x — 2.

24. IlpuBectu mpumep GyHKIMH — f(X), UL KOTOPOH CHPaBEIJIMBO  CIEIYIOIIEE COOTHOIICHHE!

X' 42" = o(f(x) mpu x > +o0.

25. IlpuBecT mpuMep OBYX pasnM4HbIX QYHKIMA f(X) M g (x) TaKux, 4YTO f(x)=o( 3 +e" ) m
g(x)=0(3" +e") mpu x — +o0.

26. Bepno s, uto eciu f'(x)=o0(x) 1 g (x) = o(x) npu X —> +0,10H (f(x)+ g (X)) =0(x) nHpu X —> +0

. OTBET MOSICHUTE.

27. BrimmcaTh acMMIITOTHYCCKHE (l)OpMy'J'IBI HCO6XO)_II/IMI>I€ JJid  BBIUMUCICHHA  CICAYIOLICTO Mpcaciia

3\/1+x2 —COSX

111'1'1 - P , 4 3aTEM BBIYHCIIUTH OTOT npe):[en.
x—0 Sin x

28. BrimmcaTh acMMIITOTHYCCKHE (l)OpMy'J'IBI HCO6XO)_II/IMI>I€ JJid  BBIUMUCICHHUA  CICAYIOLICTO Mpcaciia

.__arcsinx+arctg x
lim

=0 Y1-x-1

29. BrimmcaTh acHMMIITOTHYCCKHE (l)OpMy'J'IBI HCO6XO)_II/IMI>I€ JJid  BBIUMUCICHHUA  CICAYIOLICTO Mpcaciia

o Al+x=31-x
lim

x—0 tg X

, 4 3aTCM BBIYUCJIHUTL 3TOT IPCICII.

, 4 3aTCM BBIYUCJIHUTL 3TOT MPCACII.

5x—1 2x-3
30. Beimucars BTOpOii 3aMeuaTesbHbli Ipe/el, a 3aTeM BRIMUCIUTS npeaea  lim )
x40\ Sx +2

31. OmpenenuTh MOHATHE HENPEPHIBHOCTH (YHKIUH B Touke. [IpuBecTH KiacCUpHUKALUIO TOYEK pa3phiBa C
+3x -1

COOTBCTCTBYIOIIUMU IPUMEPAMMU. I/ICCHC):[OBEITB XapaKTEp TOYCK pa3pbiBa (byHKL[I/II/I y=
2
X" +X

2x

32. Onpenenuts XapakTep TOYCK paspbiBa GyHKIMH ) = ———.
X" —x
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33. IlpuBectu npumep (rpaduueckuit) GyHkuun f (x), 111 KOTOPOH OZHOBPEMEHHO BBIIOJIHSAIOTCA CIIEYyIOIIUE
yCIOBMA: f (x) OIpeleleHa Ha MHOKECTBE ((—00,+00), B TOUKE X =1 (QyHKIMA f(X) UMEET yCTPaHUMBbIH
paspeIB, B TOUKE X =2 (QyHKUHMA [ (X) UMEET Pa3phlB THIA «CKAYOK», B TOUKEe X =3 (QyHKUHMSA f (X) UMEET

pa3psIB 2-T0O poAa.

34. CopmynupoBaTh cBoiicTBa ()yHKIMH HETIPEPHIBHON Ha O0Tpe3ke (TeopeMy Beliepiurpacca u reopemy Komm).
[TokazaTp, 4TO BCE YCIOBHA ITUX TEOPEM CYIIECTBEHHEI.

. X
35. Bepro mm, uyto ¢yHkums f(x)=sinx —5 UMEET TOYKY MepeceueHus ¢ ocbio (X , MPUHAICKAIIYIO

T
OTPE3KY [5, 7]? OtBer 060CHOBATS.

x> =3x+1

36. Bepuo ym, uro dynxums f (x)=—— orpanuveHa Ha otpeske /3, 7 ]? OtBeT 000CHOBATS.
X

4
X' —4x+4
37. BepHo s, uto pynkums f (X) = ————— orpanudena Ha unrepsane (1, 5)? Oter o06ocHOBATH.
X

Tema 4. IIponzBoanas u 1uddepeHnuan GyHKIHN, NPHIOKEHUS NPOU3BOIHON K MCCIeI0BAHUIO
GyHxkumi

1. [arp onpezneneHue mpou3BogHON (yHKOHMU B Touke. OOBSICHUTH T€OMETPUUYECKUN CMBICT MPOU3BOAHOM,
3amucarh OOIIMH BHUJI ypaBHEHHUsS KacaTelbHOW K rpaduky ¢yHkumum y = f(X) B Touke ¢ abcumccol Xo .
OOBsiCHUTb, KaK HaWTH MNPOM3BOJHYIO CIOKHOH (YHKUMH, BBIYHCIHTH NPOHM3BOAHYIO  (pyHKIMK

y =In’arcsin Vx* —1.

—X

2. Haiitu npousBoHbIe QYHKIMIA: Y = In’ ln2\/;, y = lnwfx—Jrl1 + In(x - 1)2, y = x (e 44 1),
X -

2 X 2 X

X +4 . 4 X7+ 2x e

y=1n2(26X+1+ e 446X +1), y= ——— +arcsin Vx>, y = ———, y=In*(Vx? 1)+ )
e® e” X cos’ x

3. CocTaBUTh ypaBHEHHE KacaTe/IbHOI K 1apabosie y = —3x> + 2x + | B TOUKAX & IePECeueHHs C 0ChIO OP/IHHAT.

Crnenatp 4epTExX.

X +1 o
4. CocraBUTb ypaBHEHHsI KacaTeJbHbBIX K rumeploiie y = ———— MapajuiesIbHBIX npsMol y = —3x . Crenathb
X +

4EepTEK.

5. CocraBuTh ypaBHEHHE KacaTeNbHOH K rpaduky (QyHKOUH Yy =+ 2X —5, MpOBenEHHOHN MepNeHANKYISIPHO

npsamMoii, mpoxozsimei yepe3 Touku A (1;1) u B(3;-1). Cnenats ueptéx.
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6. CocraBuTh ypaBHEHHE KacaTelbHOW K rpaduky (QyHKOHH y:x2 —7x + 6, TMPOBEAEHHON NapaIeIbHO

MpsIMO, MPOXOIAIIEH Yepe3 Hauajao KOOpAUHAT MO yTIIOM 45° ¢ TONOKUTETBHBIM HarpasieHuem ocu OX.
Crnenatp 4epTExX.

7. Hatp ompenenenne nuddepenunanom ¢pyHkuuu. [lokazars, kKak ¢ moMompio nuddepeHnnana moryqnTb
npubMmkEHHYI0 (HOPMYITy AJsl OLEHKH IMOTPEIIHOCTH Ay , KOTOpas BO3HHKAeT MpPU BBIYUCICHUW 3HAUCHHS
%2
dyskimn y = f(x) B Touke XxT Ax. BBIUHCINTS ¢ yKa3aHHEM MOTPEIIHOCTH 3HAYCHHE (YHKIUH Y =
x“ =3
mpu  x=2 £0,001.

} . x+1
8. Haiitn muddepennunan Gynkimii: y=sin32x; Y= ln(sm \/;), y= ﬁ
X+

X —-X
e’ —e In x
9. BeIuMCAUTH TPEENBI ¢ TOMOIIBIO MpaBuna Jlomutansa: lim ———; lim —; lim  xe™
In(1+x) 1/x
x—0 x—0 X—>+00

X

10. OObsAcHUTD, Kakas (YHKUUS Ha3bIBAaeTCS MOHOTOHHOW Ha MHOKecTBe. llpuBecT mnpumep QyHKIUH
BO3pacTaoleil Ha MHOXecTBe [ — 00, 1] u yObIBatomeii Ha MHOXecTBe [1, +00). JlaTh onpenencHne TOUKH
sKcTpeMyMa. M3IoXKuTh cxemy uccienoBaHusi (PyHKIMH HA MOHOTOHHOCTh M HaJH4YHE TOUYEK SKCTpEMyMa.

ITpyMeHUTH 5Ty cXeMy K QyHKIMH Y = hﬂx + 5‘ + lnl2x + 3‘ .

11. Omnucats AJITOPUTM HAaXOXKICHUS HauOOJBIIECT0 W HAMMEHBIIECTO 3HAYCHHM (bYHKL[I/II/I HerCpBIBHOﬁ Ha
2

orpeske. Haiitu Haubosnpliee 1 HauMeHbIee 3HAUCHUS PyHKIMUA Y = Ha otpeske [1, 3].

2
X" +4
12. OOBsICHUTH, B KAKOM ClIydae KpHBas Ha3bIBAaeTCs BBIMYKJIOH (BOTHYTOH) B HeKOTOpoW Touke. [IpuBecTu
npumep (YHKIMHU, rpaguKk KOTOPOH sABIsETCA BBIIYKIBIM B Touke X;=2. M310XUTb cXeMy HUCCIEIOBaHUS
(YHKIMU Ha BBITYKJIOCTh (BOTHYTOCTH) M HalW4uMe Touek mneperuda. [IpumeHHTH 3Ty cxemy K (QYHKIUH

y= 21n|x| - ln|x - 1| :

13. HaTL OMPCACIICHUA: BepTHKaﬂBHOﬁ, FOpHBOHTa.]'ILHOfI M HAKJIOHHOM aCHMIITOT. HpI/IBCCTI/I COOTBCTCTBYIOIIINC

npuMepsl. MccnenoBars Ha HalnMYUe HAKIIOHHOM aCUMOTOTHI QyHKIMIO Y = Ux® +x7.

14. Uznoxuth oO0IIyI0 cXeMy HcclleioBaHus QYHKUMI U ocTpoeHus ux rpadukos. [IpuMeHHuTs 3Ty cXxeMy K

ysknEn y = Vx®-3x2.

~2)2 Inx
15. UccrnenoBath QyHKIMH W MOCTPOUTH MX IpadUKH: y = %; y=x2eX; y=3x2(x-4)2 ; y= T;
(x=D) x

x3+3x2—2 1+x
y=—"®>7 5 V=30
x3 3x2+l
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Tema 5. UnTerpasbHOe HCUYUCICHUE: HeONPeleJEéHHbIH, OnpeaeTéHHbIA 1 HecOOCTBeHHbBIN
HHTErpaJibl

1. /[arp onpezneneHue nepBooOpa3HOl uis GYHKUMH W HEONpeaenEéHHOro uHrerpana ot ¢ynkuuu. [lpusectn
coOTBeTCTBYIOIME TpuMepsl. ChopMyIMpoBaTh CBOMCTBO JHMHEHMHOCTH MJIsi HEONMpPEAETIEHHOTO HHTErpaa.

4 2
. . —-3x"+3x" -1
HOHBBYHCB CBOICTBOM JIMHEHHOCTH U TaOJIUYHBIMHU HUHTCrpalaM BbIYUCIUTb UHTCTPAL dX .

x> =1
3\/?—2)6

. . 3+
2. BBIHI/ICJ'II/ITL HGOHpe,I[eJ'IeHHLII/I I/IHTel"paJ'Ii \/_
X

dx. Pe3ynbTaT WHTErPUPOBAHHS TPOBEPHUTH

nuddepeHIupoBaHUEM.

3. OObBsACHHTHL Ha KOHKPCTHOM NPUMEPE IIPABUJIO 3aMCHBI HCpCMCHHOfI 1o 3HaKoOM HeOHpeHGHéHHOFO

dx

HUHTCIrpaJia. I/ICHOJ'IB3y$I 9TO MPAaBUJI0, BBIYUCINUTb UHTCTPAL J—

\/x2+2x+3.

4. Brruuciaurh HCOHpeI[CJ'IéHHHﬁ HUHTCrpall (MO)KHO HUCIIOJb30BAaTh MCTOJ BHCCCHMA 110 3HAK L[H(bcbepeﬂunana):

J‘ arctg x

> dx . Pe3ynbTar HHTErpUPOBAHUS MPOBEPHUTH (D (HEpEeHIIUPOBAHIEM
1+x

5. C(l)OpMYJ'II/IPOBaTL OpaBUJIO HUHTCTPUPOBAHUSA IO YaCTAM. I/ICHOJ'IL3y}I OTO MPAaBUJIO U IPABUJIO 3aMCHBI

o Jx
NEPEMCHHOU, BBIYUCIUTh UHTCTPAJI Ie xXdX .

.. o 2x
6. BprancnuTh HeonpenenEHHbIN HHTETpall METOOM UHTETPUPOBAHUS MO YaCTAM: I(x +1)e™ dx.

3x% +1
(x-1)(x*-1)

7. Beraucauth HUHTCrpal MCTOAOM HGOHpCI[CJ'IéHHI:IX K03(1)(1)I/ILII/ICHTOBI J‘

8. Jlatp ompexeneHue OMpeneNEHHOro HHTerpajga OoT (DyHKIMH, 3aJaHHOM Ha otpeske. CopMynnpoBaTh
CBOMCTBAa JMHEWHOCTH, aAJUTHBHOCTH M HHTETPUPOBAHMS HEPABEHCTB JUISI ONpPEACIEHHOTO MHTErpasa.

r
HOJ’IBBYHCI: OMpCACICHUEM BbIYUCIUTDH OHpCI[CHéHHI:IfI HUHTCTpal I\/ I'2 —deX , II€ T HCKOTOPOC
0

TIOJIOKHUTCIIBHOC ﬂeﬁCTBHTCHLHOG YHCIIO0.

9. M310XUTh OCHOBHBIE CIIOCOOBI BBHIYUCICHHS ONpPeNeNEHHOTO nHTerpaia: Gopmyiy Herorona-JleiiOnnma u

METOA 3aMCHBI HepeMeHHOfI IoJ 3HAaKOM OHpe,I[CJ'IéHHOFO HUHTCIrpaJia. I/ICHOJ'IL3y}I 9T MCTOAbI BBIYMCIHUTH

1/2
. . / 1+x
oTpeaeNEHHbIN HHTErpall J- —dx.

7 1-x

2
10. BpruucnuTe onpenenéHHbIN HHTErpat: J'x——S dx.

lx2—2x+2
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11. PaccMOTpeTh T€OMETpUUECKHE MPUIIOKEHHS ONPENSIEHHOTO0 UHTErpasia: BBIUMCICHNE TUIOMAJEH MIOCKUX
¢uryp u BeruHCICHUE 00BEMOB TeN BpauleHUsl. BoIUuciuTs 00bEM Tela, MOyuYeHHOTO OT BpalleHus: Gpurypsl,

OIpaHMYECHHOM IMHUAMM: y =X —2, y=2-X, Y= \/; .

12. OOBsCHUTH Ha TpUMeEpax, YTO TOHHMAaeTci MOJ HECOOCTBEHHBIMH HHTerpajamu 1-ro u 2-ro poja.
CdhopmynnpoBaTh TPU3HAKK CXOAUMOCTH HECOOCTBEHHBIX MHTETPATIOB. BEIUUCIUTE HECOOCTBEHHBIH MHTETPAT

T dx
Ix*=2x+10
+00
cos2x dx
13. HCCJ’IG}IOB&TB CXOANUMOCTDb HeCO6CTBeHHOI‘O I/IHTCFpaJ'IaZ _“—2
1+x

1

Tema 6. DyHKIMH HECKOJBKHUX NIePEMEHHBIX: NpeeJi, HeNMPePbIBHOCTD, IPOM3BOIHbBIE,
IKCTPEMYMBbI (PYHKIMHU 2-X NepeMeHHbIX

1. OHpeZ[CJ'II/ITI: IIOHATHC (bYHKLII/II/I N-repeMCHHbIX. O6’I>SICHI/ITB, YTO IMOHUMACTCA IO 00J1aCTBIO OIMpCACIICHUA
" JIMHUAMHA YPOBHSA (bYHKLII/II/I HCCKOJIBKUX NCPCMCHHBIX. Hatitu n I/I306paBI/ITL 0o0acTh OMpPEACIICHUA (I)YHKL[I/ISI

z=In(y+ %) Jns yHKImu Z = 2% - 3)/2 HaWTH YpaBHEHUE M H300pPa3HTh JIMHUIO YPOBHS, IPOXO/IAIILYIO
X
gepe3 Touky A(—1,1).

2. Bsectu monsaTHS npeaciia U HEIPCPbIBHOCTHU IJIA (byHKL[I/II/I HCCKOJIbKUX MCPCMCHHBIX. Onpe;[eJme YaCTHBIC
MMpOU3BOJHBIC, C(l)OpMYHHpOBaTI: TCOpEMY I_HBapL[a O PAaBCHCTBC CMCIIAHHBIX NPOU3BOAHBIX. ﬂﬂﬂ (byHKLII/II/I

z=In(y+ %) HPOBEPHTH CIPABETHBOCTH PABECHCTBA Z;y = Z;x-
X

3. OmpenenuTh NPOHM3BOAHYIO MO HAMpPAaBICHUIO W TPaAMEHT, cHOpMYIHPOBaTH CBOWCTBa TpagueHta. Jlims
2 o

¢byHKIMN  Z =y\/; —y“—Xx+6) HailTh NPOM3BOIHYIO B TOUKE Mo(l, 1) M0 HAaNpaBIEHHUIO BEKTOpa

a=(@3,4).

2
X . .
4. Jlna GyHKUMM z =-—: a) HaiTH ypaBHEHHUE JMHHUHU YPOBH:, Npoxoasuie yepes Touky (1;2); b)

HaiTn rpaaueHT B Todke (1;2); ¢) B OJHON cHCTeMe KOOPAMHAT MOCTPOMTH JHMHHIO YPOBHS M TI'DaJHEHT,

HalIecHHbIC B mIL. a) U b).

5. Omnpenenuts NonHbI AuddepeHnan GQyHKIUU ABYX NepeMeHHBIX. s QyHKuun Z = 111(2)/2 —x’ xy)

HaiTH monHbIl AuddepeHnan

6. OOBSICHUTH, KaK COCTABUTH YPaBHCHUE KacaTeJIbHOW IUIOCKOCTH K MOBEPXHOCTH, 33[JaHHON ypaBHCHUEM,
pa3pelIéHHBIM OTHOCUTENBHO z: z = f(x,y) M ypaBHeHMeM obmero Bupa: F(x,y,z)=0. Beimucars

o 2 3 o
ypaBHEHHE HOPMAIM K TIOBEPXHOCTH B 3ajaHHOi Touke. [l dynkmmn Z =In(x” —3y”) maiitn ypasnenns

KacaTeJIbHOM IJIOCKOCTH M HOPMaJIM K OBEPXHOCTH, 3a7aHHOM dTol QyHKkimel, B Touke A(—1,0).

7. Haiitu YpaBHCHUMA KacaTCIbHOM IUIOCKOCTH H HOpMAJIM K TIIOBCPXHOCTH, BHZ[aHHOfI YpaBHCHUCM

—2y2 +z2Fxz+x —4y =13, BTouke B(3,1,2).
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8. OmpenenuTh MOHATHE SKCTpEMyMa sl PYHKIMH HECKOIBKUX MepeMeHHbIX. ChopMyarpoBaTh HE0OOX0IUMO
ycioBue sKkcTtpemyMa (Teopema dDepma), MOHATHE CTAaUMOHapHOH Toukd. CQOpMyITUpOBaTh AOCTATOYHOE

o 2
yCIIOBUE dKCTpeMyMa (QyHKIMH ABYX NIepeMEeHHBIX. HaliTH sSkcTpeMyMbl GyHKIUHN Z = y\/; -y —-x+6y.

9. Bsectu nonstue ycnoBHOro sxkcrpemyma. ChopMmynnpoBaTb HEOOXOAUMOE YCIOBHE YCIOBHOTO KCTPEMyMa
(meTon muoxutenel Jlarpamka). Haiit ycloBHbIN 5KCTpeMyM QyHKIMHU Z = X) IPH YCIOBUM, YTO x2 + 2 =2

10. OOBSACHUTDH, KaK HAXOJAUTh HAMOOIBIIICE U HAUMEHbIIIEE 3HAUCHUE (PYHKIIMU IBYX IEPEMEHHBIX B 3aMKHYTON
orpaHudeHHoi obnact. Jlnsg GyHkumM z =2x+ y —2x)y HaliTh HauOonblllee M HAaUMEHBILIECE 3HAUYEHUS B

obnactu D, OrpaHHYEHHON MMHMAMU: y =X, y =2, x =0.

Tema 8. Komniexkcubie unciaa. Indpepennnaibabie ypaBHeHHSA

1. Omnpenenuth anreOpaMuecKyl0 W TPUTOHOMETPUYECKYI0 (OpMBI KOMIUIEKCHOro umcina. Halitu
5 (1-i)* (1+0)*
JCHUCTBUTCIIBHOC YHUCIIO paBHOC CYMMC: . 30 ) 30
(l—l\/g) (—l—l\/g)

2. M300pa3suTh Ha KOMIUIEKCHOM IUIOCKOCTH BCE TOYKH Z, YIOBJIETBOPSIOLIHME COOTHOIIEHHUIO;
z

— |21

z+2i—1

3. Bemucars Gopmyny Myaspa u ¢popMmyity n3BIeUeHHS KOPHS #-OH CTENCHH M3 KOMIUIEKCHOTO YHCcia, AaTh
reomMeTpuyeckas HHTeprpeTanus 3Tux opmyin. Haittu n n300pa3uth Ha KOMIUIEKCHOW IJIOCKOCTH BCE 3HAYCHUS

KOpHSA 3/—2+ 2430 (KOpHH TIPE/ICTAaBUTH B aireOpandeckoil Gpopme).

4. OmpenenuTh MOKa3aTeJIbHYIO0 (OPMY KOMIUIEKCHOTO YHWCIA, BBIMHCATH (popMmyny Dinepa Aas MHAMOU

B TIOKa3aTeNbHON opMe U HATH z 6

OKCIIOHCHTHI. 3ar[1/1caTb qucJio z = -
1+ 2i

5. OOBSACHUTDH, YTO MOHMMaeTcs mol AuddepeHnranbHBIM ypaBHEHHEM [-T0 M N-TO TOPAIKOB, IPUBECTH
cooTBeTcTBYIomMe TpuMmepsl. ChopmymnupoBaTts 3amauy Komm mist nuddepeHunanbHOro ypaBHeHUs 1-ro
MOpsiIKa ¥ TEOPEMY CYLIECTBOBAHUS M EAWHCTBEHHOCTH. M3II0KUTH METOA pelieHus IudQepeHnnanbHbIX

ypaBHCHI/Iﬁ C pa3acCidromuMucda NCPpEeMCHHBIMY, IMMPUMCHHUT 3TOT METOJ K PCHICHUIO YPABHCHUA! y' =

Pemuth 3aaa4vy O MMOCTPOCHUU MaTeMaTH4eCKOn MOACIN I[eMOFpa(i)I/I‘leCKOFO rnmpounecca.

6. 3moxxuthb MeTon peleHus OJHOPOIHBIX AuddepeHIranbHbIX ypaBHEHHN 1-r0 MOpsAaKa W ypaBHEHHH B

nmonmHeix  auddepeHnmanax. B kadecTBe MPUMEPOB  PEIIUTh  YPaBHCHUS: y':X+c0s21 u
X

X
(3x” +2y)dx + (2x —3)dy = 0.

7. WBnoxutb MeTox pelieHus TUHEHHBIX IuddepeHIuanbHbpIX ypaBHEHHH 1-ro mopsaka W ypaBHEHHH

Bepnymnu. B kauecTBe mpuMepa peInTs ypaBHEHHE: ? A —xy~.

X X
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W3noxute MeTOA pelieHus JMHEHHBIX AuddepeHnranbHpIX ypaBHEHUH 2-TO MOpsAKAa C IMOCTOSHHBIMU

ko3¢ duuueHTamMu. B kauecTBe mpumepa peluTs ypaBHEHUE: y"+ 2y’ +y =cos X.

10.

11.

12.

13.

o 3
Haiitu obmee pemenne nudepeHInanbHOro ypaBHEHUS: e dy=xdx.

¥
Haiitn o6uee pernenue muddepeHunanbHoro ypasHenus: x)' = y—xe~ .

. 4
Haiitu obmee pemenne nudgepeHInanbHOTO ypaBHEHHS: xy' -2y =2x".

Haiitu obmee pemenne nudepeHInansHOro ypaBHEHUS:

—4x%e™ de+(2x*e™ =9y*) dy = 0.

Haiitu obmee pemenne nudepeHInanbHOro ypaBHEHUS: y" + y' +y=¢e".

BapuaHT KOHTpPOJILHOIT padoThl Nel

Tewmbl: 1. CucreMbl TUHENHBIX YPABHEHHM.

1.

2. Onpenenureny.
3. YpaBHEHHUsI IPSAMOM U IIIOCKOCTH.

—X =X, —x;+8x, =0
Jana o1HOpOHAs CHCTEMA IMHEWHBIX YPABHEHUM < x; +2X, +x3 —5x, =0
4x, +5x, +5x,—27x, =0

a) HaWTH paHT MaTPHUIbI CUCTEMBI,
b) moka3ars, 4TO cHCTEMa UMEET HETPUBHAILHOE PELLCHIE;

€) pEeLHTH CUCTEMY: BBIMUCAThH OOIlIee pelieHHe, HATH HETPUBHAIBLHOE YaCTHOE PELICHUE U CAeNaTh s
HEro TPOBEPKY;

d) npoBepuTh, ABIAETCA M HAOOP 3HAYEHUH HEU3BECTHBIX X, = X, = X; = X, = —1 pellcHueM
—X =X, — X3 +8x, =-5
HEOIHOPOIHOM CUCTEMBI < X, +2X, +x3 —5x, =1 , IOJyYEHHOU U3 UCXOAHOU OAHOPOTHOM

4x, +5x, +5x; =27x, =13

CHUCTCMBI, 1 BBIIIUCATH 061].[66 peuicHuc JTOH HCOZLHOpOI[HOﬁ CHUCTCMBI.

3 5 4
0 -1 1
Jano matpuuHoe ypaBHenne Z-| 2 3 1 =( j :

2 0 3
2 -3 -3
%,—/
B

a) BBIYUCIUTD OMPECACTIUTCIIbD MAaTPUIIbL B MCTOJOM Pa3JIOKCHUSA 110 Z—OMy CTOJ'I6LIy;

b) moka3aTh, 4TO MaTpuIa B 06paTMMa U HaliTH MaTpuIly o6paTHyIo kK MaTpuie B ( B™'), caenath mpoBepky

(T.e. moxasath, uto BB = E);
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€) peIINTh MaTPUYHOE YpaBHEHHUE.
3. Jansl aBe Touku miockocta: A(1,—2), B(3,0). Haiitu:
a) ypaBHeHHe NpsMol AB;
b) paccrogHue OT Hauana KOOPAMHAT A0 NpsAMO AB;
€) YpaBHEHHE NPAMOM, MPOXOAAIIEH Yepe3 Hayallo KOOpAUHAT, TapaieNbHO NpsAMoi AB.

€) ypaBHEHHE IUIOCKOCTH, Ipoxoadmen yepes Touky C(0, 3, 1), mapauieabHO INIOCKOCTH (X .

BapuaHT KOHTPOJIbHOI padoThl Ne2

Tewmbl: 1. MeTo1 HAaUMEHBIIIUX KBaJAPATOB.
2. Kpussie 2-ro nopsiaka.

1. a). AnnpoxcMMHPOBATh NPSMOU CIEAYIOIINE YKCIIEPUMEHTAIBHBIC TaHHbIC:

b). CocTaBuUTh YpaBHCHUC HpHMOﬁ, HpOXOZ[SIH.[CfI YCpe3 MCPBbIC IBC OKCOICPUMCHTAJIBHBIC TOYKHU (CM. II.

@): (-1, =1) u (0, 0).

¢). [loxasars, uTo mpsimasi, HaiineHHas B 11. (b), He OMIKe K AKCIIEPUMEHTAIILHBIM TOYKaM, 4eM TpsMasi,
HalacHHas B 11. (a).

d). MH300pa3uth B 0IHON cHCTEME KOOPIUHAT 3KCIIEPUMEHTANBbHBIC TOUKH U MPsIMbIE, HaliIeHHBIE B II1. (2)

u (b).

2. KpuBas y 3aaHa ypaBHEHHEM: Ox? + 27y2 —6x+36y—-14=0 (*).

a). [IpuBectu ypaBHeHHe (* ) K KAHOHHYECKOMY BUY H BBIIHCATh HEOOXOAUMBIE TPEOOpa30BaHUs KOOPIMHAT,
T.c. BRIPAKEHUA X' M )’ 4epes X M Y COOTBETCTBEHHO U KoopauHathl Touku O,

b). KJ'IaCCI/I(l)I/ILII/II)OBaTB KpUBYIO ¥ B COOTBETCTBUU C KAHOHNYCCKUM YPABHEHUEM, ITOJYUCHHBIM B II. (a)

¢). UM300pa3uth Ha OMHOM UEpTEKE:
e  HCXOAHYIO (CTapyI0) cucTeMy KoopauHat Oxy;

e HOByIO cucreMy koopauHaT (O'x"y’, B KOTOpoH KpHuBas y MMEET KaHOHMYECKOE

ypaBHeHue (yka3aB koopauHaTsl Touku O');

e KPHUBYIO J .

BapuaHT KOHTPOJILHOI padoThl Ne3

Tewmsr: 1. ITonsTue snemenTapHON GYHKINHU, TPaQUKH HIIEMEHTAPHBIX ()YHKITHA.
2. [Ipocreiimue cBoACTBA (PYHKIIHIA: 00JIACTh ONpeAeTIeHHS, 00IACTh 3HAYCHUI, YETHOCTD.
3. OGparHble GyHKLINH.
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1. W306pa3uth 3cku3 rpaduka GyHKIHH Y = e|x|‘3 +1.

2. Haiitu o6macts onpenenenus pynkman: Y =1g (25— x2) +4/2-3x.

3. Haiitu o6nacts 3uauenuit yuxman: y =+/—x° —2x+3.

4. WccnenoBaTh GYHKIMIO ) = x> —COSX HA YETHOCTb.
M y

5. Jlns dyskumn y = arccosx Haiftu o6patHyio QpyHkuMio x = f'(y) u ykasath eé o0nacts onpeesneHust (
D(f™") ) u obnacts 3uauennii ( E(f ") ).

BapuaHT KOHTPOJIBHOI padoThl Ne4

(x—2)°
(x=1*

Hccnenosars GyHKIMIO M IOCTPOUTS €€ Tpaduk: ) =

BapuaHT KOHTPOJIBHOI padoThl NeS

Tewma: nunTerpanst

12 -7

5
N 1-
1. Brruucauth HCOIMPCACICHHBIN UHTCT PAJT: J. \/_
X

Pesynbrar MHTErpHpOBaHUs MPOBEPUTH JUPPEPCHIUPOBAHUEM.

2. BrluHMcIuTh HeOHpe}lCJ’IéHHBIﬁ HUHTCTpal (MO)KHO HUCIIOJB30BaTh METOJA BHCCCHHA II0A 3HAK

3 .
mddepennmana): J'—wal‘(:\/ﬂzx dx.
I-x

Pesynbrar uHTErpHpOBaHUs MPOBEPUTH JUPPEPECHIUPOBAHUEM.

. o X
3. Brruncaurts HCOIMPCACICHHBIN UHTCTPAJI MECTOAOM UHTCTPHUPOBAHUSA 110 YaCTAM: J-(x - 2)6 dx .

3
4. BbIUHCIHTH HHTETPAT METOOM HEONPEAETIEHHBIX KO3()(DUIIUCHTOB: I—)g + 12 dx.
X" =X

1

S. BeuucIUTh ONMpeAeNEHHbIN HHTETPAL: "‘2)6;4 dx .
oy X —2x+3

BapuaHT KOHTPOJIBHOI padoThl Ne6

Tema: pyHKIIMM HECKONTBKUX MEPEMEHHBIX

1. U306pa3uts Ha mnockocTy Oxy (IITPHXOBKOIT) 001acTh onpeneneHus pyHKIun: z = arcsin(2x — y).
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2. Jlns yHKIMH Z =
y

a) HAalTH ypaBHEHME JMHHMHU yPOBHs, IPOXOALIel yepes Touky (—1;1);
b) maiitu rpaguent B Touke (—1;1);
C) B OJHOH cUCTEME KOOPAUHAT IOCTPOUTH JIMHUIO YPOBHS U IPAJIUCHT, HaliiecHHble B I a) U b).

3. Haiitu nonubiit muddepennman dpynxuun: z = cos(3x+ y)— X2

"
e

_ 2 4 Lo
4. Jns pynxkuun z = In(5x” —3)" )nposeputs cnipaBeMBo 1M paBEHCTBO: Z,=Z

5. HccrenoBark Ha SKCTpeMyMbl QYHKIHIO: Z = y\/; - y2 -x+6y.

Tema 1. (Pa3znen 3). Cayuaiinble COOBITHS U BEPOSITHOCTH, CXeMa HE3aBUCMMBIX UCIIBITAHUH
Onpoc B popme TecTa (BbIOCpUTE MPABUIBHBIN OTBET):

1. UTo nmoHUMaeTCs 101 BEPOSITHOCTHIO COOBITHSL A B CiIydae, KOT/1a Pe3ysbTaThl OIbITa
00pa3yIoT MOJIHYIO TPYIITY PABHOBO3MOKHBIX M HECOBMECTHBIX AJIEMEHTAPHBIX HCXOHA0B?
1. CymmMa 4ncia Bcex JIeMEHTApHBIX NCXO0/I0B OJIaronpHsITHRIX A7 COObITHS A.
2. OTHOIIEHHUE YHCIIa BCEX 3JIEMEHTAPHBIX UCXO0B OJArONMPUATHBIX ISl COOBITHS A K 00IIeMy
YHCITY BCEX DJIEMEHTAPHBIX UCXOJIOB.
3. OrtHomeHue OOIIero YHCIY BCEX AJIEMEHTAPHBIX UCXOJIOB K YUCITY BCEX IEMEHTApHBIX
MCXOJI0B OJIaroNpHUATHBIX JUIS COOBITUS A.

2. Habupas nHomep tenedona, aboHEHT 3a0bU1 01HYy LM py 1 Habpai e€ Haynauy. Haiitu
BEPOSATHOCTH TOTO, YTO HaOpaHa Hy>kHas mudpa.

1. 1/10.

2. 1/7.

3. 7/10.
3. Bpomens! 1Be urpanbHble KOCTH. HaliTh BepOSTHOCTH TOTO, YTO CyMMa BBIITABIINX OYKOB
paBHa 4.

1. 1/36.

2. 3/36

3. 4/36

4. B xaKoM citydae BEpOSITHOCTb CYMMBI JIBYyX COOBITHI paBHa CyMME BEPOSITHOCTEH 3THX COOBITHIA, T.€.
P(A +B)=P(A) +P(B):

1. Ecnu B pe3yJbTare OIbITa 3T COOBITHS HE MOTYT HACTYITUTh OJTHOBPEMEHHO.

2. Ecniu coObITHE A HacCTyIaeT TOJIBKO MPH YCIOBUU HACTYIUICHHs cOOBITUS B.

3. Ecnu coObiTue B HacTymaeT TOJNbKO MPH YCIOBUH HACTYIUIEHUS COOBITHS A

5. Ctpenok cTpensieT mo MUILEHH, pa3feiaéHHoi Ha 3 obnactu. BeposTHOCTh TOmNajaHusi B MEPBYIO
obmnacts paBHa 0,45 , a Bo BTopyto 0,35. Haiitu BepoSTHOCTB TOTO, UTO CTPEJIOK IPU OJHOM BBICTpEIIE
nonaaéTt b0 B MEpBYI0, TMO0 BO BTOPYIO 00JIACTb.

1. 1.
2. 0,2.
3. 0,8.

6. Uemy paBHa BepOSTHOCTH cOOBITHS B mpu ycmoBum, uto mpom3omnuio cobeitue A, T.e. PA(B)
()



25

1. P(AB).
2. P(AB)/P(A).
3. P(AB)/P(B).

7. Ucnonb3yst MpaBUIO YMHOXKEHUS BEPOATHOCTEH HAMTU BEPOSATHOCTh TOIO, 4YTO, M3BIEKAsl HAYraJ
U3 KOpoOKH ¢ 5-10 OenbiMu U 4-Ms u€pHBIMU IIapaMM MOCJIEI0BaTENbHO J1Ba Imapa (0e3 Bo3Bpara), B
NIEPBBII pa3 u3BJIeKaeTcs Oenblil map, a BO BTOPOMl pa3 ué€pHBIi map.

1.5/9 -4/8.

2.5/9-4/9.

3.2/9.

8. Ecnu coObiTie F MOXKET HACTymHTh TOJILKO MPH YCIOBUU HACTYIUICHUS OJTHOTO U3 COOBITHI A1, A,
..., An, 00pa3yIoOIIKX MOJHYIO IPYIITY, TO KaK M0 (GopMyJie MOJHOW BEPOATHOCTH HAUTH BEPOSATHOCTD
coObrTusa F ?

1.P(F)=P(A1) - P(A2) - ... - P(An).

2. P(E)=P(A) M 4 peay P ® 4
3.P(F)=P(A1) +P(A2) +...+P(An) .

F
4P

11. B kakoM ciy4yae BEpOSTHOCTh BBITAIIIUTH HA 3K3aMEHE «XOPOIIMK» OWJIeT AJs CTyAEHTa BBILIE:
Korjga oH Oepér Haygady OWJIeT MepBBIM WM BTOPHIM ? MOXHO CYHMTaTh, YTO CTYAEHT MOJATOTOBUII
tonbko 10 6unero u3 20.

1. BeposiTHOCTB BBIIIIE, KOT/Ia CTYACHT OepéT OUJIeT nepBhIM.

2. BeposATHOCTH BBIIIIE, KOT/Ia CTYACHT OepéT OUIIET BTOPHIM.

3. BeposiTHOCTH B 000UX CITydasix COBIAIAOT.

12. Ecnu cobbiTie F MOKET HaCTYHHUTb TOJIBKO MPH YCIOBUU HACTYIUICHHUS OTHOTO U3 COOBITUI A1, A,
..., An, 00pa3yIOUIMX MOJHYIO TPYIILY, TO Kak 1o ¢opmyie baiieca HaliTu yclioBHYIO

P (A7)
BEPOSITHOCTh F ?
P(A-:
1. F(Al)= P(A1) - P(A2) - ... P(An).
P (AD
2. POV = (P(A) - P(A2) ... P(An))/P(F).
3. LAY (peay PPy ey

13. Ecniu BepOSITHOCTD HACTYIUICHHS COOBITHS A B KaXX/I0M MCIIBITAHUH ITOCTOSIHHA U PaBHA P, TO YEMY
paBHa BeposATHOCTH Py(k) — HacTynnenus coObiTust A poBHO K pa3 B n He3aBUCUMBIX HCTIBITAHUSAX 7

1. pk.
Ck
2. " pk (1-p)k.
Ck
3. " pmk (1-p)k.

14. BepositHOocTh ansi kKaxaoro u3 10 GaHkoB pa3oputhcs B TeueHuu roja pasHa 0,1 . Haiitu
BEPOSTHOCTH TOTO, UTO 3a I'0J] pa3opsATcs TouHO 3 u3 3Tux 10 6aHKOB.

3
1. C0(0,1)} (0,9) .

2. 0,1y .
3. (0,1)} (0,9)7 .

15. Ucnone3ys tabnuiyy 3HaueHuil ¢ynkium Ilyaccona, Haiitu BeposiTHOCTH Toro, yto u3 10 000
yInakoBOK ToBapa poBHO 10 ymakoBOK cocTaBiieHbl ¢ HapyueHueMm craHaapra ( Pioooo(10) ), ecnm
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BEPOSTHOCTb HApYILLIEHUS CTaHapTa i 0AHOM ynakoBku pasHa 0,001 .

1. P10000(10)30,125.
2. P10000(10)30,213 .
3. P10000(10) = 0,012

KonTtpoubsnas pa6ora 1

Tembi: HenocpeOCmBeHHOe GblHUCTIEHUE 8ePOMHOCHell (KOMOUHAMOPUKa);, onepayuu Hao coobImusMu
(cnooicenue u ymHodceHue eepossmmocmeti); gopmyna noanou eepoamuocmu u gpopmyna batieca;
@opmyna bepnynnu, roxkanvras u unmezpanvras gopmynst Myaspa-Jlannaca, popmyna Ilyaccoua.

1. B mudT mecTusTaXXHOTO 1I0Ma Ha MIEPBOM 3Take BOILIM 3 uenoBeka. Kaxplif 13 HUX ¢ OAMHAKOBOU
BEPOSATHOCTHIO BBII/IET Ha JIIOOOM M3 dTa)kel, HaunHasi co Broporo. HalT BeposATHOCTH TOTO, UTO BCE
[1aCCAKUPBI BBINly Ha YETBEPTOM 3TAXKE.

2. Ha 3aBoze xene300€TOHHBIX U3JeNIMi U3roTaBauBaroT naHenu, 90% u3 KOTOPBIX — BBICILIETO COpTa.
KakoBa BeposITHOCTb TOTO, UTO U3 TPEX HAyraJl BEIOPAHHBIX MMaHeNel BHICIIETO COpTa OyAyT:

a) TPH IIaHEIH;

b) XO0Ts ObI OJTHA TTAHEJIb?

3. B aucnneitnoM knacce nmeercst 10 koMmnberoTepoB nepBoro tuna u 15 Broporo tuna. BepostHocTh
TOT0, YTO HAa KOMIIBIOTEPE MEPBOTO THIIA HE TPOU30MIET cO0ii, paBHa 0,9, a HA KOMITBIOTEPE BTOPOTO THIIA
—0,7. Haiitu BepOSITHOCTb TOTO, YTO:

a) Ha cIy4ailHO BEIOpAaHHOM KOMIIBIOTEpE MPOU30MAET cOoii; b) KOMITbIOTEP, HA KOTOPOM MPOU30LIEN
c00ii, — mepBoro Tuma.

4. BeposTHOCTb MOSBJICHUSI COOBITHS B KaXKJIOM M3 HE3aBUCHUMBIX HCIbITaHuil paBHa 0,25. Haiitu
BEPOSATHOCTH TOTO, YTO coObITHE HACTYnUT 50 pa3 B 243 HCHBITAaHUSIX.

Tema 2. Ciryuaiinbie BeJJMYUHBI, 3AKOHBI pacnpe/ieseHus cjaydaiiHbix BeanunH Onpoc B popme
TecTa:

1. IlycTb 3aK0H pacnpesieleHus: AUCKPETHOM CiIy4aiHON BeTMYMHbI X 3a1aéTcs Tabnuuei :
Xi 1 3 4 6 9 10
pi 0,1 0,1 0, 03 0,1 0,2
2
Onpenenuts U3 kakoro uHteppaia (1;5) wnu (5;8) cnydaiinas BenuunHa X NPUMET 3HAUYCHUE C
OoubLIel BEpOSATHOCTHIO?

I. P(1<X<5) > P(5<X<8) , T.e. U3 epBOro MHTEpBaAJa C OOJBIIEH BEPOSITHOCTHIO.
2 P(1<X<5) < P(5<X<8), T.€. U3 BTOPOT0 MHTEPBaIa ¢ OOJBIICH BEPOSITHOCTHIO.
3. P(1<X<5) = P(5<X<8) , T.e. 151 TUX UHTEPBAJIOB BEPOSITHOCTU COBMAAIOT.

2. Kak onpenensiercst GyHKIUS pacupeeneHus cirydaiHon Benuaunbl X — F(x) ?
1. F(x) = P(0<X<x) .

2. F(x) =P(X<x) .

3. F(x) = P(X>x).
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0 npu x<0,
F(x) = % npu 0<x<3,

o o . I npu x>3.
3. HyCTB (bYHKI_II/ISI pacupCacsICHUA CJIYYanHOU BEJIMYUHDBL X uMmeeT BHU:

HaiiTi BeposTHOCTB TOTO, YTO Cily4aiiHas BEIU4YMHA X IPUMET 3HaUeHHe U3 uHTepBana[l;4).
1. P(1<X<4) =F(1) = 1/3.

2.P(1=X<4)=F4)-F(1)=2/3.

3.P(1=X<4)=4/3-1/3=1.

4. Kakass 13 4MCIIOBBIX XapaKTEPUCTHK IUCKPETHOW CIIyd4allHOM BEJIMYMHBI XapaKTEpU3YET CpelHee
3HAYEHHUE ITOM BETNUUHbI?

1. Hucnepcus.

2. MaremaTtudeckoe oXugaHue.

3. CpenHee KBaApaTUUECKOE OTKIOHEHUE.

5. Haiftu mMaTemaTudeckoe OXKHMIaHHE YHCia JIOTEPEHHBIX OUJIETOB, HA KOTOPBHIC BBINAAAET BBIUTPHILI,
ecnu npuodpereHo 20 6meToB, NPUYEM BEPOSTHOCTH BBIMTPHIIIA IO OJHOMY OmieTy paBHa 0,4.

1. MaremaTtnueckoe oxunanue paHo 20/2 = 10 Ouneram.

2. MaremaTHnueckoe oxxuanue paBHo 20/4 = 5 ouneram.

3. Maremaruyeckoe oxunanue papao 20-0,4 = 8 Ouneram.

6. HaiitTu maTemaruueckoe OXHUJAaHHE CyMMBI YHCIIa OYKOB, KOTOPHIE MOTYT BBIMAATh IPU OpOCaHUU
JIBYX UTPATBHBIX KOCTEH, €CIIM MaTEeMaTHIECKOE OXKHUIaHNUE YUCIIa OYKOB, KOTOPOE MOXKET BhIMAIaTh Ha
MepBOM KOCTH (Ha BTOPOU KOCTH) paBHO 7/2.

1. MaTemaTtrueckoe oxuaanue paBHo 7/2 +7/2 =17.

2. MaTtemaTrueckoe OXuaanue paBHo 7/2.

3. Maremaruueckoe oxunanue paBao 7/2 - 7/2 = 49/4.

7. UeMy paBHa BEpPOSATHOCTb TOIO, 4YTO HEMIpPEpBbIBHAs CllydailHas BeJIMYMHA X IPUMET OJHO
onpeneaEHHOe 3HAUCHHE Xo, T.€. HalTU P(X = Xo).

1. P(X=x0)=0.

2.P(X=x0)=1.

3. P(X = X0) — 3aBUCHUT OT YHUCIIOBOT'O 3HAYCHHUS Xo .

8. Kak cBs3anbl ¢pyHkuus pacnpeaeneHus F(X) ¥ IIIOTHOCT BEPOSTHOCTH ((X) HEMPEPHIBHON CITyYaiiHOM
BEeJMMYUHBI X ?

1. F(x) = 9'(x) .
2.9(x) =F (x).
3. o(x) = [ F(x)dx _

0 nmpu x <0 unpu x > 2,

(x) =19 x
. . - npu 0 < x < 2. .
9. JlaHa MJIOTHOCTH BEPOSTHOCTU CIy4YalHOW BEJIMYMHBI X 2 . Haiitn
BEpPOSITHOCTH TOT'O, YTO CIydaifHast BeIM4YMHa X MPUMET 3HaueHue u3 uatepnana [1; 2], t.e. P(1<X<2) .
2

TpGods =
1. P(1=<X<2) =1 4
2. P(1<X<2) = 9(2) — (1) = 1/2 .
3.P(1sX<2)=(2) = 1.
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10. Tekymias 1eHa aKOWid MOXET OBITh CMOJEITUPOBAHA C IOMOINBID HOPMAIBHOTO 3aKOHA
pacrpesiefieHdss ¢ MaTreMaTH4ecKuM oxugaHueM a = 10 JjeH.ed. M CpeAHUM KBaapaTHUYECKUM
orknonenueM ¢ = 0,1 nen.en. . Haiftu BeposiTHOCTH TOro, uTO 1ieHa akiui menbine 10,1 nen.exn. , T.e.
P(X.<10,1).

1. P(X<10,1)=®d((10,1-0,1)/0,1) = 1,7 , rae O(x) — ¢pynkius Jlamnaca.

2. P(X<10,1)=0,5 + 0,5®( (10,1-10) /0,1 ) = 0,8 , rne D(x) — dbynkus Jlamnaca.

3. P(X<10,1)=0,5.

11. KopoOku KoH(pET yrmakoBbIBaIOTCS aBTOMAaTHYECKH U, CIEI0BATEIbHO, MOKHO CUMTATh, YTO UX Macca
X uMeeT HOpMaJbHBIN 3aKOH pacnpeneneHus. M3BecTHO, YTO cpeaHss mMacca KOpoOku pasHa 250r, a
CpeaHee KBaapaTH4ecKoe OTKIOHEHHE ST . OnpeaeauTh rpaHullbl, B KOTOPHIX C BEPOSTHOCTHIO OJIM3KOM
K |1 Oyner konebaTbcs Macca ymakoBaHHON KOpoOKu X .

1.235r <X <265r.

2.245r< X <255r.

3.250r <X <255r.

12. Cniy4aiinas BenuunHa X UMEET HOPMAJIbHBIN 3aKOH paclpeieeHus C MaTEMaTHIECKUM OKUIAHUEM
a =25 ¥ cpeAHUM KBaJpaTUYECKUM OTKJIOHEHHEM G = 2 . HaliTh BEposSTHOCTh NonagaHus X B MHTEpPBal
[22; 28], T.e. P(22<X<28).

1. P(22<X<28) = @©(3/2) = 0,866 , rne O(x) — pynkuus Jlamnaca.

2. P(22<X<28) = ©(28/25) = 0,737 , rne D(x) — pyukuus Jlamnaca.

3. P(22<X<28) = 0,999.

13. Ecnu cnyuaiinas BenuunHa X paBHa cymme 1000 He3aBUCHMBIX Cily4yaillHbIX BeauuuH: X1, X2, ... ,
X1000 , IMEIOIIMX OAMH U TOT K€ 3aKOH pPAcCHpEleICHUs, OJUHAKOBbIE MAaTEMATUYECKUE O0XKMJAHUA U
OJIMHAKOBBIE UCIEPCHU, TO KAKOH BBIBOJ MOYKHO CHE€JIaThb O XapaKTepe PaCIpeneieHHs CIydalHON
BEJIMYHUHBI X

I. M(X)=M(Xj), rae i=1,2,...,1000.

2. DX)=D(Xi), roe i=1,2,...,1000.

3. 3aKoH pacnpeeneHus CllydyaifHON BeTUYUHBI X OJM30K K HOPMAJIbHOMY.

KonTposbnas padora 2
Temvi: 1. Obwue xapaxmepucmuku cayuatinou seaununsl:F(X) — ¢pyukyus pacnpeodenenus, P(X) —
naomnocmo geposimuocmeti, M(X) — mamemamuueckoe oxcuoanue, D(X) —oucnepcus.

2. OcHogHble 3aKOHbL pacnpedeneHus CIV4AUHbIX eTUYUH: OUHOMUANbHBLL 3AKOH, PACHpeOeleHuUe
Ilyaccona, nokasamenvHoe pacnpeoenenue, pagHomMepHoe pacnpeoeienue, 2eomempuyecKoe
pacnpeoenenue, HOpMAIbHbIL 3aKOH PACNPeOeeHUs.

1. Jnst nanHoU ¢yHKumu pacnpeaenenus F(X) cnyyaitnoit Benmunnsl X. Haiitu: a)
(YHKIHIO TUIOTHOCTH PaCIpeeseH s BEpOATHOCTEH — (x) ,

M(X) D(X)

d) BepoATHOCTH MOMasaHus CIy4YaiiHOM BeTMYUHBI X Ha OTPE30K (L 2].

F(x)

b) MaremaTHdecKoe OKUIAHHE — , C) JHUCHEPCUIO —
u ?(Y) ) MocTpouTs rpadmkm GyHKLMIA
0 npu X < 0,
F(x)=4L(2x*+5x) npn0<x<3,
1 npu x > 3.
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2. Crnyualinas BenuuuHa X mogunHeHa 3akoHy IlyaccoHa ¢ MaTeMaTH4EeCKUM 0XKHMJIaHUEM, PAaBHBIM
3. HaiiTu BEpOSTHOCTB TOTO, UTO CllydaiiHas BEJIMYMHA X IPUHUMAET 3HAUEHUE MEHbILIEE, UeM €€
MaTEeMaTHYECKOE 0KUIaHUE.

Tema 3. Ilenu MapkoBa 1 HX HCIIOJb30BaHHE B MOJACTHPOBAHUH COLHMAIBHO-IKOHOMHYECKHUX
npoueccoB. BeI0OpoUYHBIil MeTO/1, OIeHKA apaMeTPOB pacnpeae/IeHus!
Tembl 1u1s onpoca:
JlaTte onpenenenue nenu Mapkosa, OJTHOPOJHOM LIETIH.
2. OOBACHUTH, UTO IOHUMAETCS MO/ MATPHIICH ITepexoa.
3. IIpuBecTH MpUMepbl MAPKOBCKUX LIETIEH.
4. ChopmynupoBaTh TeopeMy MapKkoBa O MpeeIbHBIX BEPOSITHOCTSIX.
5. IlpuBectu mpuMepsl MAPKOBCKUX LENEH C JUCKPETHBIM BPEMEHEM.
6. OOBSICHUTH, UTO TOHUMAETCS N0 LIETIbI0 MapKoBa ¢ HENPEPHIBHBIM BPEMEHEM.

Omnpoc B popme TecTa:

1. Ecnu nns cnydaiiHOM BenuuMHbl X HMMEETCS MOJIMTOH YacTOT, MOCTPOCHHBIM IO HEKOTOpPOH
BBIOOPOYHON COBOKYIMHOCTH CITy4aifHOM BEIMYMHBI X, TO MOKHO JIU [0 3TOMY IOJUTOHY YacTOT HAWTH
3HA4YEHUs1 BBIOOPOYHOM cpesiHeil U BBIOOPOYHON AUCTIEPCUH CTyYaliHOW BETMYUHBI X 7

OtBer :

1. Her, Heab34.

2. Jla, MOXHO.

3. MOKHO TOJIBKO B TOM CITy4ae, €CIIH H3BECTEH 00bEM BCel TeHEPATbHON COBOKYITHOCTH.

~
~

2. B kakoMm ciydae CTaTUCTUYECKasl OIICHKA 0, napamerpa pacupeeIeHus 0 masmBaeTcs
HECMEIIEHHOM ?

OrtBer : 1. Ecnu matremaTuueckoe OXKHUJIaHHUE 9n paBHo 0, T.e. M( en) 0.2. Ecmu
MaTeMaTUYeCKOE OXKUJaHUE en paBHo 1, T.e. M( en)—
0

3. Ecnu Marematnueckoe O0>KHJIaHUE n PaBHO 0 , T.e. M( en)—

~

3. B kakoMm ciyyae cratucThueckas OLIEHKa 0, rnapameTrpa pacrpeaesieHus 0 naswBaeTcs
COCTOATENBHOI ?

Otger : 1. Ecnm nucnepcus 0, ctpemurtcs k 0, T.e. D(6n) = npu n—>* |
2. Ecnu nucnepcus 0, paBHO 1, T.e. D( 0, )=
3. Ecnu Mmarematudyeckoe 0KuJaHuE 9n paBHo 0, T.e. M( n) 0.

4. SIBnsercst nu BbIOOpOYHAsl CpelHAS X HECMEMIEHHOM M COCTOSATEIbHOM OLEHKON IS TeHEpaIbHOM
cpenaHen X0 9

Ot1Ber : 1. Jla, X - HecMemEHHASA U COCTOSATEIIbHAS OICHKA IS
2. Her, X - cMelIEHHAs U COCTOATEIbHAS OLICHKA JUIS

3. Her, X - cMemiéHHAs U HECOCTOSTEIbHAS OI[CHKA JIJIS %o,

5. SIBnsieTcst M BHIOOPOYHAS IMCIIEPCHS S HECMEIIEHHOM M COCTOATENLHOM OLEHKOM ISl T€HEPAIbHON
aucnepcuu 62 ?

Otger : 1. Jla, s> - HecMeIEHHAs U COCTOSTENbHAs OlleHKa 1uid 6- . 2. Her, s? - cMeménHas u
COCTOSATEIBbHAS OLIEHKA IS G2,

3. Her, s? - cMenéHHAs U HECOCTOATENNbHAS OLIEHKA IS G2



30

6. 113 6op11101i MapTHH AeTalIel UId IPOBEPKU MPOU3BeIeHa cirydaiiHast BbIOOpKa. [1oJ1st HecTaHJapTHBIX

(&)
neranel B BeIOOpke paBHa W = 0,8 , a cpeiHss KBaJpaTu4yHas OIMOKa BEIOOPKH JJIS JOJIM paBHA W =

0,02. HaiiTu BEpOATHOCTb TOrO, YTO JOJS HECTAHAAPTHBIX JeTalledl BO BCe mapTHH (p) OTIMYACTCS MO
MOJIYJIIO OT JIOJIM HECTaHIAPTHBIX JeTanell B BeiOopke (W) He 6onee yem Ha 0,03, T.e. P(|p—w|<0,03)

Orper:1. P(|p—w|[<0,03) =d(0,8)=0,79, rae O(x) — ¢pynkuus Jlammaca. 2. P(|p—
w[<0,03) = d(0,02/0,03) = 0,50, rae O(x)— ¢yukuwms Jlamnaca.
3. P(|p—w|<0,03) =d(0,03/0,02) = 0,87, rae O(x)— dynkuus Jlamnaca.

7. U3BecTHO, YTO CpeiHUE pa3Mephl JeTalld, HaiileHHbIe M0 CiydaifHOH BBIOOpKe paBHBI X= 30, a

(3 6 ~ ..
CpeaHss KBaJpaTU4yHas omMOKa BeIOOpKH i cpenHeil paBHa x= 0,6 . Haiitu ¢ Hanéxuaoctsio 0,99 (y
=0,99) ommbOKy penpe3eHTaTUBHOCTH Il BEIOOpPOUHOU cpeaHeit X, T.e. Hailtu A , re| X

~ % | =A, Xo. CpeHUE pa3Mepsl JAeTalld BO BCEU NMapTHUH.

Orger: 1. A=®1(0,99)0,6 = 1,5, rue ®'(x) — pynxuus obparnas k Gpyuxuun Jlamaca.
2. A=®(0,99):0,6=<04 , rae O(x) — ¢pynkius Jlamnaca.

3.A= 0,6.

8. Haiitu rpanunsl (DoBepuTenbHBIM HHTEpBaN: [W — A ; w + A] ), B KOTOPBIX 3aKJIIOYeHa OIS
BKJIQIUYMKOB OaHKa, nMeronmx Bkiaa 6onee 10 000 pyO., ecau 1oas TaKMX BKIAJAYUKOB B CIydailHOM
BbIOOpKE paBHA W = 70%, Ipu 3TOM OIIMOKa BEHIOOPOUHOM A0IH (OIMOKa PENpe3eHTaTUBHOCTH ) paBHA A
= 10%.

OtBer: 1. [60% ; 70%] .

2. [60% ; 80%] .

3. [70% ; 80%] .

9. Kak u3MeHHTCs omMOKa penpe3ecHTaTUBHOCTH A s BBHIOOPOYHOM JONH, €CIH COXpaHss Bce
napaMeTpbl BBIOOPKH YBETHMUUTH HAZEKHOCTD (JOBEPUTEIBHYIO BEPOSITHOCTD ) STON OLIMOKH ?

O1geT : 1. Ommbka penpe3eHTaTUBHOCTH A yBenuuutcs. 2. Ommdka pernpe3eHTaTUBHOCTH A
YMEHBIIUTCS.

3. Ommbka penpe3eHTaTUBHOCTH A HE U3MEHUTCS.

10. MOXHO JTH «CKaTh» J0BEPUTENIbHBIN MHTEpBA s FeHepadbHOM cpeaneit 0: [ — A X+ Al Xue
MEHSIS TapaMeTpoB BBIOOPKH ?

Otxger : 1. Her Henb3s.

2. MoOXHO, €Clli yBEIUYUTH JOBEPUTEIBHYIO BEPOSITHOCTD Y .

3. MoxXHO, ecili YMEHBIIUTh 10BEPUTEIBHYIO BEPOSITHOCTD .

11. U3BecTtHO, YTO JOBEPHUTEIbHBI HHTEpBaN (HAMICHHBI MO CIy4ailHOW BBIOOpKE) ISl 0NN
HECTaHJapTHBIX JeTaneil Bo Bceil maptuu aetaneit (p) umeer Bud: [0,02 ; 0,04], a mosst HeCTaHAAPTHBIX
neranei B Beioopke paBHa w = 0,03. Haiiti ommOKy penpe3eHTaTUBHOCTH Ui JOJIM HECTaHIAPTHBIX
netanel B BRIOOpKE, T.€. Takoe MUHUMaJIbHOE A, uT0o | W —p | < A.

OtBer:1. A=0,02.

2. A=0,01.

3. A=0,005.

Tema 5. IIpoBepka cTaTHCTHYECKUX TMIIOTE3. DJIeMEHTbl KOPPEJISIIHOHHOI0 M PerpecCHOHHOr0
aHa/Iu3a

Omnpoc B popme TecTa:

1. B uém coctouT ommbOKa mepBoro poaa Npu NpoBEpKe CTATUCTHYECKOMN THIIOTE3bI?
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Otxger: 1. [IpunaTh runoresy, Kkorna oHa HeBepHa. 2. OTBEPrHYTh TMIIOTE3Y, KOT1a OHA BEPHA.
3. OTBepruyTh Kak camy I'MIIOTE3Y, TaK U €€ OTPUIIAHHUE.

2. B uém cocTouT ommbKa BTOPOro poJia MpHu MPOBEPKE CTATUCTUYECKON THIIOTE3bI?
Otxger: 1. [Ipunare runoresy, koraa oHa HeBepHa. 2. OTBEprHyTh T'MIIOTE3Y, KOI/Ia OHA BEPHA.
3. IIpuHATH Kak caMy TMIIOTE3Y, TaK U €€ OTpPULIAHHUE.

3. Yro Ha3pIBae€TCA yPOBHEM 3HAUMMOCTH KPUTEPHS MPU IPOBEPKE CTATUCTUYECKONW IMIIOTE3bI
O1BeT: 1. BeposTHOCTH JOMyCTUTH OMIKUOKY 2-T0 poAa.

2. BeposTHOCTH HE AOMYCTUTH OMUOKY 1-r0 pona.

3. BeposTHOCTB JOITyCTUTH OMMOKY 1-ro pona.

4. Yto Ha3bIBAETCS MOIIHOCTBIO KPUTEPHSI ITPH MIPOBEPKE CTATUCTUUECKOM THITOTE3bI?
O1BeT: 1. BeposSsTHOCTh OTBEPrHYTH I'MIIOTE3Y, KOT/Ia OHA HEBEpHA.

2. BeposTHOCTH JOMYCTUTH OMIMOKY 2-TO POAa.

3. 1 —a, rae o — 3HaYeHHE YPOBHEM 3HAYMMOCTH KPUTEPUSL.

5. Ha ypoBHe 3Haunmoctu kpurepus o = 0,05 npoBeputh ¢ nomomibto kpurepus I[Iupcona runoresy o
HOPMAJILHOM DAaCIpeesIeHUH CIy4aiiHOM BeanMuuHBl X — BBIPAOOTKH pabouuX OJHOrO LeXa, eciu
u3BecTHBl pacnpeneneHue 100 paGounmx 1mexa 1o BbIpabOTKe: W HaOMIOJaeMoe 3HAYeHUe
cratuctukmy’=1,45.

104- 114- 124- 134-
114 124 134 144

6 20 45 24 5

BripaboTka 94-104

KonuuectBo
pabounx

O1ger : 1. 'unoresy cienyer OTBEPrHyTh.
2. l'unore3y cineayer NpUHSATS.
3. Kputepuii [Tupcona He o3BOJISIET JaTh OTBET HA ITOCTABJIEHHBIN BOIIPOC.

6. Ilycts ¢ momouibto kputepus Ilupcona nposepsieTcs runoresa 0 HOPMAJIBHOM pacipenencHuu. 13
CTaTUCTHYECKUX JAaHHBIX M3BECTHO, YTO 3HAYCHHE HAOJII0JaeMOM CTATUCTHKH PaBHO ¥~ = 3,64, a ymcio
crereHeil cBoOonpl paBHo k = 3. Ilo Tabmuie HaiiTu HauOosbllee 3HAUYEHUE YPOBHS 3HAYMMOCTH
KPUTEPHS 0, IPH KOTOPOM TUIIOTE3a OyAET MPUHSTA.

OrBer:1. a=0,30.

2. a=0,01.

3. 0=0,90.

7. Ilycts X 1 Y — caydaiinble BeIMYMHBI, paBHbIE CyMMe 0ajloB, HAOpaHHBIX 3a Toj cTyaeHTaMu @OCH
u UBJ]A cooTBETCTBEHHO. J{J1s1 cCpaBHEHUS YPOBHS MOATOTOBKY Ha ITHX (paKyJIbTeTax MpoBeAEHA
ciryuyaitHas BeiOopka cTyneHToB: 20 crynenroB @OCH u 25 crynentoB Mb/]A. 1o BeIOOpKE MOTYUYESHBI

< =50 3= 2 =60
CIEIYIOIIME PE3yIbTAThI: x=100; % ; Y =110 ; %y . MoxHO 1
YTBEPXKAATh, UTO CTYAEHTHI M/5/[4 B cpeiHeM yuaTcs jyduie cTyaeHToB POCH? dakTuuecku
Hy M(X)=MY); H:M(X)<M(Y)

a=0,05

HE00XO0IMMO MTPOBEPUTH CIETYIONIYIO THIIOTE3Y:

IIpoBepKy runoressl IPOBECTHU P YPOBHE 3HAUUMOCTU KPUTEPHUSL.

Otser: 1. I'unoTe3a oTBepraercs.
2. 'nnore3a He oTBEpraercs.
3. I IpOBEPKHU TMIIOTE3bl HEJOCTATOUHO JJAHHBIX.
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8. Jlnst yacTu COTPYAHUKOB ObUT OBEAEH TPEHUHT. X U Y — ciy4aifHble BEJITMYUHBI, paBHBIC YUCITY
JIOTOBOPOB, 3aKIIOYEHHBIX COTPYAHUKAMH MPOLIEAMINMU U HE MPOLIECAIIUMU TPEHUHT COOTBETCTBEHHO.

I[poussenena Beibopka: =~ 60 (cpennuii, mponIeIIINX TPEHUHT) U n, =30
(cpenu, He mpomeamux TpeHuHr). ITo pesynsTataM BeIOOpKH Haiinens:: X =80 y =60 payee
OBLIIO U3BECTHO, YTO: o, =70 " 60.

a=0,05

Ha ypoBHe 3Haunmoctu BBISICHUTD, ICHCTBUTEIILHO JIM CPEAHSAS IPOU3BOAUTEIILHOCTD,
MIPOLIEAIINX TPEHUHT CYLIECTBEHHO OTJIMYAETCS OT CPEAHEN IIPOU3BOAUTEIILHOCTH, HE IIPOLIEAIINX
TPEHUHT WX PE3yJIbTaThl BRBIOOPKU HOCAT CIy4aiHbIN XapakTep. PakTH4ecKu

Hy:M(X)=MY); H :M(X)#M(Y)

a=0,05

HE00XOIUMO MTPOBEPUTH CIETYIONIYIO THIIOTE3Y:

[IpoBepKy rumnore3sl MPOBECTH MPU YPOBHE 3HAUUMOCTHU KPUTEPUS
Otget : 1. 'unore3a oTBepraercs .

2. T'unoTe3a He OTBEpraercs.

3. 17151 npOBEpKH TUIOTE3bI HEAOCTATOYHO JaHHBIX.

1. Ecnu u3 xax1oro HabIIOAEHUS X BEIYECTh KOHCTAHTY €, a Ka)/10€ HAaOIIOJICHUE ) YMHOXKHUTH Ha (
¢#0), 10 K€ N3MEHUTCS KOBAPHALIS MEXKTY X U ?

2. Ilycth HabIIOICHHUS IBYX CITyYaiHBIX BENMYMH X M ) HAXOAATCA HA OpaMoi muauu Y — 4~ %,

r.o= -1 v,
[Tokazatp, uro * ( "% — ko3 (HULHUEHT KOPPENSALUU MEXITY X H V).

3. [lycth HaOmoneHus (pe3ynbTaThl BBIOOPOK) BYX CIIYYalHBIX BETUYHMH X M } HAXOASATCS Ha IPAMOMN

mamn Y = 4+ bY Tokasars, uto B otoM cityuae €OV(X,¥) =b-D(x)

4. [lyctp nanbl HaOMIOAEGHUS TPEX CIYYalHBIX BEJIUYHH X, Y U Z, U IIyCTh HAOIIOJICHHS IBYX CITy4alHBIX

BEJIMYHH X U Y HAXOAsTest Ha npsmoit mmmn Y = 4 70X Tlokasars, uro ecru 6> 0, 1o vz = oz,
5. ITycTh U3BECTHBI JUCIIEPCUH D(x)=7, D(x+y)=14 y KOBapHauus cov(x,y)=12 ,TIe x 1
Y Ciy4alHble BeIU4MHbl. HailTu nucnepcuto D(y),
6. HaGmonenus 20 map p,(axﬁi wi) CIIEIYIOIIUE PE3YIIbTATHI:
0

20 20 2 20 20

Dyi=60 Y x;=90 Y xy;=500 > yp’=550 > x}=700

i=1 i=1 , =l , =l s i=l . CocraBurb
YpaBHEHUE JINHEWHOU PETPECCUU Y TI0 X.

7. IIpu uccneqoBaHUM KOPPEISIIMOHHON 3aBUCUMOCTH MEK/Y X U )V TOJYUYEHBI CIEAYIOIIUE PE3YIbTATHI:
x=300, y=1500 o(x)=8 o(¥)=12 cov(x,y)=50 cocrapurs YPaBHEHHS! JIMHENHON pErpeccuu
VIO XU XIIO ).

8. Ilo manubIM 3a 20 JIET COCTAaBJIEHO YpaBHEHHE PErPECCHU MEXAY pacxogamu Ha muranue ( V) u

pacronaraeMelM JHMYHBIM goxogoM ( ) : Y =80,7-0,025x  rax wamermres YPaBHEHUE PErPECCUU,
€CJIM JaHHbIE 32 KaX bl roj (Kak 10 X, Tak U 10 y) YBEIU4UTb Ha 15%?
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9. M3BecTHO ypaBHEHHe JHHEHHOM perpeccun y mo x: ¥ ~ 15=Tx 4 KO3 PHULIMEHT KOPPEIALUU MEKIY
., =-0,85 Lo

xuy: 77 . CocTaBUTh ypaBHEHHE JINHEHHOM PErPECCHH X IO ), €CIIU CPEJHEE 3HAUCHUE X PABHO

30.

p=2+12x

10. TTo oaHO¥ ¥ TOM Ke BHIOOPKE PACCUMTAHBI JIBa YPABHEHHUS PETPECCHU Y 10 X: Y u

o

. ) ) o
xmoy: *=2+0.7Y Hajitu xospduument xoppensuuu > u cpeanne snaverns ¥ u V|

11. Ilycte ypaBHEHHE JIMHEHHOM pErpeccMd X MO ) HMEET BHI: x=100+15y  Cocrasurs

YpaBHEHME JIMHEHHOW PErpeccuu )y IO X, €CIM CpeaHee 3HadeHue X paBHO 20, a JUCHEpCUU X U Y
D(x)=4, D(y)=9

COOTBCTCTBCHHO PAaBHBI:

12. Bnanensily akuuil npeanpusiTist Y CTano U3BECTHO, YTO AKIUH IPEIIPUITHS X CKOPO YIAAyT B LICHE.
[TpousBenst (UHAHCOBBIA M CTATUCTHYECKUH aHAIW3, YIaloCh YCTaHOBUTb, 4YTO KOX(PQPHUIMEHT
KOPpEeSILIMM MEXKIY CTOMMOCTBIO aKLUMH ATHX HPEeNNpHUsITHH OoTpuuaTenbHbll U paBeH (—0,93) . B
CIIO)KMBILEHCSA CUTyallud Kakue ACHWCTBUSA C aKUUAMH NpeAnpusatds Y CleayeT NPEealpHHITh HX
Biasenbily? BeiopaTs oTBeT.

O1ger : 1. Cnenyer cpoyHO IIpOJaBaTh BCE AKLUM NPEATPUATHUS Y .

2. CregyeTr NOBpEMEHUTH C MPOJAXKEHN akIUil npeanpusaTus Y, 0)kuas pocTa UX CTOUMOCTH.

3. IIpogaTth pOBHO NOJIOBUHY aKLUK IPEIIPUITHS Y.

13. Ecniu ypaBHEeHHE TUHEWHON perpeccuu, CBs3bIBaroliee IeHbl Ha He(Th — X ¢ MHIIEKCOM HEe(TIHBIX
KomnaHuii — Y umeet BuA: y = 10x + 3800, To uemy npuOIM3UTENBHO PaBEH HHACKC HE(PTAHBIX KOMITAHUH
npu 1iee Hegtu B 20 neH.en. ? BeiOpath oTBeT.

O1geT : 1. Unnekc Hedrsaupix komnanuii pasen 4200. 2. Muaekc HedTsHbIx komnanuid paseH 4000.

3. Wnpexc nHedTsHbIX KoMnanuii paBeH 3600.

14. Ecniu k03 ppULIMEHT KOPPESIIUU MEX Ty CITy4aiHbIMU BeTHunHaMu X 1 Y OJIM30K K HyIH0, T.€. 1(X,Y)
~ 0, TO KaKOoH BBIBOJ MOYKHO CJI€JaTh O XapaKTepe CBA3M MEXIy ClydallHbIMM BeJMuMHamMu X U Y ?
BriOpatb oTBeT.

O1ger : 1. Mexnay cinydaiiHbIMU BeTMuMHaMU X U Y OTCYTCTBYET JINHEHHAs CBSA3b .

2. Mexny cilydaiilHBIMM BeTMYMHAMU X U Y UMEETCs JIMHEWHAs CBA3b.

3. Mexny ciydaliHpIMUM BeTUYMHAMU X M Y HET HUKAKOM CTaTUCTUYECKON 3aBUCUMOCTH.

KonTtpoJuabsnas padora 3.
Temwi: 1. Kosapuayus u ko3ghgpuyuenm xoppensiyuu.
2. VpasHenue napHoil TuHeHoU pecpeccuul.

1. IIycTh HAGMIOACHNS ABYX CIyYaifHBIX BETHUHH X M y HAXOIATCS Ha mpsamoit muamm Y — 4+ bx.
IMokazats, uro COV(XY)=b-D(x)
2. Eciu u3 kaxa0ro HabIIOAEHHS X BHIYECTh KOHCTAHTY ¢, a KaX10€ HaOII0eHHE Y Pa3euTh Ha Ty Ke

koHcTtauty ¢ ( €~ 0 ), TO KaK U3MEHUTCA KO3(PPHUIHUEHT KOPpEIALUU MeXay X U ? OTBET MOSICHUTD.
3. I[To naHHBIM 3a 25 JIET COCTABIEHO YPaBHEHHE PErPECCHH MEXKITY pacxojaMu Ha nutanue (V) u

pacronaraeMbeIM THIHBIM goxogoM () V= 358+0,093x . gk usmerures YPaBHEHHUE PETpPEecCum,

€CJIM JaHHbIE 32 KaX /bl roj (Kak 10 X, Tak U 10 y) yMeHbIIUTh Ha 10%?

10-2x

4. V3BecTHO ypaBHEHHE JTMHEIHHON perpeccuu y mo x: ¥ = ¥ KO3(pPULIMEHT KOPPEISLIUN MEXTY

ey = -0,5

XU y: . CocTaBuTh ypaBHEHHUE TMHEHHON PEIPECCHUU X TIO ), €CIIU CPEIHEE 3HAYCHHE X PABHO

20.
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OueHoYHBIE CPEACTBA /ISl MPOMEKYTOYHOM aTTecTAlMU

4.3.1. IlepeyeHb KOMIIETEHINI ¢ YKa3aHHEM 3TAaNoOB UX (pOpMUPOBaHHUS B NpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOI MPOrpaMMbl

Kon
KOMIIETEH
85041

HaumenoBanue KOMIICTCHIIUH

Kox srama
OCBOEHUS
KOMIIETEHII
15051

HaunmenoBaHue 3Tamna oCBOEHUS
KOMIIETEHIIUHA

YK OC-9

CrocoOHOCTh UCTIOIB30BATh
OCHOBBI DKOHOMHUYECKNX 3HAHUI B
pas3nu4YHbIX chepax AesITeIbHOCTH

YK OC-9.1

CriocoOHOCTh UCIIOIB30BATh
SKOHOMMYECKHE 3HAHUS JUIs
IIOHMMAaHHUS U OLIEHKH IIPOLIECCOB B
HKOHOMHUYECKOH chepe KU3HH
o0IIecTBa Ha Pa3IMYHbIX YPOBHSIX;
IIPUMEHSTh MaTeEMaTUYEeCKUI
MHCTPYMEHTApUM AJIs pELIEHUS
SKOHOMMUECKHX 3a]a4 (METObI U
pe3yNbTaThl MAaTPUYHON anreOpsl,
AHAJIMTUYECKOU FEOMETPUU U
TEOPUN BEKTOPHBIX IPOCTPAHCTB)

YK OC-2

CIOCOOHOCTH OIICHUBATH PA3IUYHBIC
aCIIEKTHI COIIMAIBHO-
SKOHOMUYECKOH NOJIUTUKHU
rocyJapcTBa, Jey1aTh MPOrHO3bI
OTHOCHUTEIIFHO JallbHEHIIero
(YHKIIMOHMPOBAHUS
3KOHOMUYECKOM CUCTEMBI;
NPUMEHSATh MATEMaTHYCCKUN
MHCTPYMEHTAPHI ISl pEIICHUS
HKOHOMHUYECKUX 3a/1a4 (METObI U
pe3yNbTaThl TEOpUU (PyHKIMH
JEUCTBUTEIILHBIX TIEPEMEHHBIX
i QepeHIraIbHbIX YpaBHEHUN)

4.3.2 Iloka3atelu M KPHUTEPHM OLECHHBAHMS KOMIIETCHIHH HA Pa3IHYHBIX ITANAx

(popmupoBanus

Ortan 0OCBOECHUA
KOMIIETEHLIUU

Tlokazarenpb olleHUBAaHUSI

Kpurepuii oneHnBanus

YK OC-9.1

OIlepalliy HaJl MAaTPULIAMH,
BBIYUCIIATH ONPEACIIUTEIN,
peuarb CUCTEMBbI
JIMHEUHBIX YPaBHEHUMN.

CriocoOHOCTh MPOU3BOIUTH

YMeeT BBITIOJHATH ONepaliy HaJl MaTpUIIaMHU
(cKJIampIBaTh, yMHOXATh, 0OpAIaTh,
BBIYUCIISITH OMPEACIUTENH 2-T10, 3-T0, N-TO
MOPSIIKOB), peIIaTh CUCTEMbI TMHEUHBIX
YPaBHEHHUU.

OIlepaLvy HaJl
reOMETPUYECKUMHU
BEKTOpPaMHU, COCTABIIATh
yYpaBHEHUS MIPSMOH U
IIJIOCKOCTH,

CriocoOHOCTh MPOU3BOIUTH

YMeeT HaXOIUTh CKaJISIPHOE U BEKTOPHOE
[IPOU3BEICHUS TEOMETPUUECKUX BEKTOPOB,
COCTaBJIATH PA3JIMYHbBIC TUIIBI YPAaBHEHUU
[IPSIMOM, INIOCKOCTHU U IIPSIMOM B
[IPOCTPAHCTBE, 3HATh KAHOHUYECKUE
YPAaBHEHUS U CTPOUTH KPUBBIE 2-TO MOPSAKA.

HX
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KJ1acCU(UIUPOBATh KPUBbIE
2-ro nopsiaka.

3HaHME OCHOBHBIX ITOHATHUI
U PE3yJabTaToOB U3 TEOPUHU
BEKTOPHBIX U €BKJIMJIOBBIX
IIPOCTPAHCTB, IIPUMEHSATH
9TU PE3YyJbTATHI K PELLICHUIO
KOHKPETHBIX 3a/1a4,
HaIpumep, arrpoKCUMaIuu
JKCIIEPUMEHTAIIBHBIX
JAHHBIX METOJIOM
HaVMEHBIINUX KBAaJpPaTOB.

YMeeT HaX0IUTh OPTOHOPMHUPOBAHHBIH 0a3znc
BEKTOPHOI'O IIPOCTPAHCTBA, PEIIATh
METPUYECKUE 3a/1a4U B €BKJIMIOBBIX
[IPOCTPAHCTBAX, IPUMEHATH METOJ
HAaVMEHBIINX KBaJPaTOB K KOHKPETHBIM
3ajladyaM aIrpOKCUMALIUH.

YK OC-9.2

3HaHHe OCHOBHBIX CBOMCTB
1 METOJ0B MCCIICOBAHMS
(GyHKIUH OTHOM U MHOTHUX
NEePEMEHHBIX.

VYmeer uccnenoBath QyHKIHH, CTPOUTH
rpaduKu U pemaTh 3a4a4i ONTUMH3AINN IS
(GyHKUIMN OJHON M HECKOJIBKUX MEPEMEHHBIX.

CriocoOHOCTh TPOU3BOIUTH
anreOpanyecKkue ornepanuu
HaJl KOMIUICKCHBIMH
YHCITaMHU.

YmMmeeT npeoOpa3oBbIBATh aNreOpandecKue
BBIPKEHUS C KOMITJIEKCHBIMH YUCIIAMU U
W3BIIEKATh KOPEHB N-OW CTETICHH U3
KOMIUIEKCHOTO YHUCIIA.

Bnanets MeToamu
penieHnst OOBIKHOBEHHBIX
g hepeHIMaTbEHBIX
ypaBHEHUN

VYwMmeer pemars 3agauy Ko s
muddepeHnnanbHbIX YPaBHEHUH, a TaKkKe
pemaTh pa3InyHbIe TUIIBI
muddepeHnanbHbIX ypaBHEHUH 1-T0
Nopsi/iKa U JIMHEHbIe TuddepeHIaabHbIe
YPaBHEHHH 2-TO MOPSIKA C TOCTOSTHHBIMU
KO3 PHUIHEHTAMH.

4.3.3 TunoBble KOHTPOJbHbIC 33/IaHUs WM HHbIe MaTepHa/ibl (THIOBbIEe OLCHOYHBIE
MaTepHaJibl), HeOOXOAUMBbIEe /Jsi OLEHKHM 3HAHMii, yMEHHUil, HABBIKOB M (MJHM) ONbITA
AeATeJIbHOCTH, XapaKTepU3YIUIUX 3Tanbl (POPMHPOBAHUS KOMIIETEHIIHI B IpoLecce OCBOCHHSA
o0pa3oBaTe/IbHOI MPOrpaMMbl

Bapuant 3auetrnoro 3aananus (Pazmen 1)
Tewmsr:
- Marpungsl.
- Cucrembl TMHEWHBIX YPaBHEHUH.
- Omnpenenurenu.
- DJEeMEHTHI aHATMTUYECKON T€OMETPHUH.
- N-MEpHbIE BEKTOPHBIE IPOCTPAHCTBA.

1. WM3BectHa Tabnuua 6anaHca AByX OTpacieil MpOMBIIUICHHOCTH:
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[Torpebnenue | Koneunsrit | Banosoii
Otpacab
1 2 IIPOAYKT | BBIIMYCK
1 15 10 5 30
2 20 30 10 60

a) [lo naHHbIM TaOJMIBI COCTABUTH MATPUILy NPSAMBIX 3aTpaT M OINPENENUTh, SBISETCA JIM OHA
IPOAYKTUBHOMN?

b) Haiitu npousBenenue Matpuny A-x, rae A — marpuina npsAMBIX 3aTpat, a X — BEKTOP BaJOBOTO
IIPOJIYKTA.

4x1 +6)C2 +SX3 —15)6'4 =0
2. JlaHa OTHOPO/AHAs CUCTEMA JIMHENHBIX YPABHEHUH < 2x; +3x, +2x3 —7x4 =0
3)61 +4)C2 +4X3 —11)64 =0

a) HaAWTHU paHT MaTPUIbI CUCTEMBIL;
b) mokasarb, 4TO CUCTEMA HMEET HETPUBUAIBHOE PELLEHUE;

€) pPEUIMTb CUCTEMY: BBINHCAThH OOIEe pelleHue, HallTh HETPUBUAILHOE YaCTHOE PEIICHUE 51
CHEJIATh JUIs HETO IIPOBEPKY.

3 5 4
3. Jlamamatpuna B=|1 1 0
1 21

a) HailTu MUHOp U anredpandeckoe JONOIHEHHE 3JIEMEHTah,, MaTpULbl B;

b) BBUKCIUTH ONPEETUTETH MATPUIIBI B METOZOM PA3JIOKECHHS 110 3-€MY CTOJOIY;

€) IOKa3aTh, 4TO MaTpHia B oOpaTuMa M HATH MaTpHIly oOpaTHYI0 K MaTpuie B ( B™'), cnenath
NpPOBEPKY (T.€. moKasaTh, 40 BB =F).

4. JlaHBI OPTOrOHANBHBIC BEKTOPHl i =p—g U V = p+2q , 1€ |[_9| =2, cﬂ =1. Haiiru:

a) CKaJsIpHOE NPOU3BEACHHUE BEKTOPOB p U ¢ ;
b) yrom mexny Bekropamu p U g ;

€) JUIMHY BEKTOpa i .
5. Jana cucreMa BekTopoB: a; =(1, —1, 3), a, =(-1, 2, 0), a3 =(-1, 3, 3), a, =(-2, 5, 3).

a) Jloka3atb, 4YTO JJaHHAs CUCTEMA BEKTOPOB SABJISIETCS JIMHEWMHO 3aBUCUMOM.

b) IIposeputs cripaBeIIMBOCTL HEPABEHCTBA TPEYTOJbHUKA JJIs BEKTOPOB &, @, -

Bapuant 3x3amMenannonHoro 3aganus (Pasznea 2)

x—4
. 3x-2
1. a) Beinucatb BTOpOit 3aMeyaTenbHBIN MPEE, a 3aTeM BBIUUCIUTD IIpees lim Ie3
X—>+00 X+

b) s dyskumn  y = e =5 naiitn o6parnyio dynkmmo x = f () u ykasats e8 o6nacTb

onpenenerns ( D(f™') ) u o6nacts suavennit ( E(f7) ).
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2.  Bpuucnuth HeonpeAeIEHHBINH UHTETPaJ METOIOM HHTETPUPOBAHUS 10 YaCTSIM: j (x—="7)cos2x dx
3. Jana ¢yHkuusa z = x* — yz. Haiitu:
a) JIMHUIO YPOBHs (ypaBHEHHE U M300Pa3UTh), MPOXOAAIIYIO Yepe3 TOUKy A(—2,2);
b) »sxcrpemyM GyHKIMU z(x,y) NPU YCIOBUH y =2x—6.
5 (—~1+i3)"°  (=1-i3)"
4. a) Haiitu nenoe 4ucao paBHOE CyMME: o T —0 -
(1-19) (1+17)
b) N300pa3uth Ha KOMIUIEKCHON TUIOCKOCTH BCE TOYKHU Z, YAOBIETBOPSIONINE COOTHOIICHUIO:
|z+2i|>2,
|z—2+2i]>2.
y
5. Haiitu ob1ee pemenue qudhepeHInaIbHOro ypaBHeHus: x)' = y —xe~ .
Pasznen 3

1. OOBsACHUTD Ha IPUMEPAxX, YTO HOHUMAETCS IO CyYalHBIM COOBITHEM B TEOPHH BEPOSITHOCTEH. B
KaKHX CITy4asiX COOBITHE Ha3bIBAIOT JJOCTOBEPHBIM, a B KAKUX HEBO3MOXKHBIM? JlaTh Kiaccuyeckoe u
CTaTUCTHYECKOE OIPEJICIICHUS] BEPOSITHOCTH, OOBACHUTD, KAK COOTHOCSTCS 3T NOHATHUS. Mcronb3ys
KJIaCCUYECKOe ONpeeseHne, HaliTh BEPOSITHOCTh TOTO, YTO MPU OPOCAHUM IBYX MIPAJIbHBIX KOCTEH
CyMMa OYKOB Ha BBINABIINX I'PaHAX — YETHA, MPUUEM HA TPAHH XOTS ObI OTHOM M3 KOCTEH MOSBUTCS
mecTépKa.

2. CdopmynupoBaTb OCHOBHBIC TpaBWia KOMOMHATOPUKH: WPABUIO CYMMBI U IPaBHIO

npousBeaeHus. Vicnonab3ys 3TH IpaBuiia, MOACYUTATh, CKOJIBKUMHU CIIOCOOAaMU MOXHO Ha3BaTh
pebEHKa B aHTIHUICKOW ceMbe (y aHIIMYaH MPUHATO NaBaTh JETSIM HECKOIbKO UMEH), eCiH
peb&nky natot He Oonee TpEX UMEH, a ob1ee yncino UMEH paBHo 300. BeimucaTts Gpopmyibl 1uist

m m
NoJICc4YETA YMCIIa COYETaHUHM ( Ch ) ¥ IEPECTAHOBOK ( P, ). IlpuBecT npumepbl Ha TPUMEHEHNE
3TUX (POPMYIL

3. Ha mpumepax mokasaTh, KaK ONPEACISAIOTCS ONepaluu Haja COOBITHSAMH (CyMMa, pa3HOCTb,

npousBenenue). ChopMyaHpoBaTh TEOpEMy O CIOXKEHHUH BeposTHOCTEeH. Mcmonb3ys oty
TEOpEeMy, HalTH BEPOSITHOCTb TOTO, YTO HEKOTOPBIM MpubOp mpopadboTaeT 0e3 MOJIOMKHU IMPH
AKCIUTyaTali CPOKOM OT 2 110 4 JIET, €CJIM BEPOSTHOCTD €r0 MOJIOMKH NP SKCILTyaTaluu 10 2
net pasHa 0,15, a npu 3xcrutyarauuu cpokom 1o 4 aer — 0,32.

4. OOBACHUTH HA MpPUMEpax, YTO MOHUMAETCS O] YCIOBHOW BEPOSTHOCTBIO COObITHA. Bhinucars

(GbOpMyIIBI [ BHIUMCICHHUS YCIOBHOW BEPOSTHOCTU M BEPOSATHOCTH MPOU3BEICHUSI COOBITUH.
Hcnonb3ys 3T GopMyIibl, HAUTH BEPOSTHOCTh TOTO, YTO B3SATOE HAYTraj M3/EIUE HEKOTOPOTO
NPEANPUATHS OKAXKETCS IEPBOTO COPTA, €CIIU U3BECTHO, UTO U3 BCEX MU3/ICNUN, U3TOTABIMBAEMbBIX
Ha 3TOM NPEANPUATUH TOJBKO 95% SBISAIOTCS CTaHIAPTHBIMH U 86% CTaHIApPTHBIX AeTalen
SIBJISIIOTCS IEPBOCOPTHBIMU.

5. Bemmmcats popMyity mosHoi BeposTHOCTH B popmyity baiieca. B kauecTBe mpumepa paccMOTpeTh

3aJady O JIOMHMHO: IYCTh M3 IOJIHOTO HaOopa 28 KOCTeW NTOMMHO HayAady HM3BJIEYEHA KOCTb,
HAlTU BEPOSATHOCTH TOrO, YTO BTOPYIO H3BJICUEHHYIO HAyJayy KOCTb MOXXHO IPUCTaBUTH K
[IEpPBOM.
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6. N310xuth cxeMy Ui MOJCYETAa BEPOSITHOCTH HACTYIUICHHsS coObITHs A poBHO k pa3 B n
UCTIBITaHUAX. Beimucars Gopmynny 6mHomuansHol BepostHocTu Pn(k) (popmyna Beprymmm).
Ucnons3ys Gopmyny bepHyiim, HallTH BEpOATHOCTh TOTO, YTO M3 8§ MaJbIX MPEANPHIATHN 32
BpeMs t COXpaHSATCS TOJBKO 2 MNPEANpPUATHS, NPU YCIOBHH, UYTO BEPOSTHOCTH MAaJIOMY
NPEANPUATHIO CTaTh OaHKPOTOM 3a Bpems t paBHa 0,2.

7. Beimucars npubmmkénnyio ¢Gopmyny Ilyaccona st BeruucieHus: OMHOMHUAIBHONW BEPOSITHOCTH
Pn(k). IIpumenuts ¢opmymny IlyaccoHa ans pemieHus cieaylomed 3anaud: y4eOHHK W3JaH
tupaxoM 100000 5K3eMIUISIPOB, BEPOSTHOCTD, YTO YUEOHHK COPOIIIOPOBAH HEMPaBUIILHO PaBHA
0,0001; HaiiT BEPOSITHOCTB TOTO, YTO THPAXK COJAEPIKHUT POBHO 5 OPaKOBAHHBIX KHUT.

8. Jlatb ompeneneHue ciaydyailHOW BEJIWYMHBI, IPUBECTU NPHUMEPHl ITUCKPETHOW U HENPEPBIBHON
ciydaitHbIX BeTHUuH. OOBSACHUTD, YTO TAKOE 3aKOH paclpesieieHus U (pyHKIUs pacrpeaeaeHus
JTUCKPETHON ciy4aifHoil BennuuHbl. COCTaBUTH 3aKOH paclpeleseHusi, HaWTH (yHKIHIO
pacmpeneneHuss U MOCTPOUTh €€ rpaduk A CciaydaHOW BenMyMHbI X, rae X — YHUCIO
BO3BPALIEHHBIX B CPOK KPEIUTOB W3 3 BBIAAHHBIX OAHKOM, MPH YCIOBHH, YTO BEPOSITHOCTH
HEBO3BpAIIICHUS KIIMEHTOM OaHKa KpenuTa B Cpok paBHa 0,2.

9. Onpenenutb OCHOBHBIE YHCIIOBBIE XAPAKTEPUCTHKU JUCKPETHOW CIIy4aHON BEJINYMHBI:
MaTE€MaTH4YECKOEe OKUJAaHUE, TUCIIEPCULI0, CPEIHEE KBAIPATUYECKOE OTKIOHEHHUE; Pa3bsICHUTH
uX cojepxarenbHblii cMbici. ChopMyIHpoBaTh CBOMCTBA MaTeMaTHUYECKOTO OXHUIAHUA U
aucrnepcuu. Halitn MmaTemaTudeckoe 0XKUAAHUE U TUCIIEPCUIO CIIyYalHON BEJIMYUHBI X, IIe
X — 4ucno TeneOHHBIX 3BOHKOB, KOTOPBIE HPEACTOHUT CIeNaTh TOPrOBOMY areHry, MpH
YCIIOBHH, YTO areHT UMEET TPH TeJIe()OHHBIX HOMEpa MOTEHIIMATBHBIX OKyaTeIe U 3BOHUT
UM 0 TeX IOp, IOKa HE IOIY4YUT 3aKa3a Ha IIOKYIKY TOBapa; BEPOSATHOCTb TOrO, YTO
NOTEHI[MATbHBIN MMOKYyIATEeIhb CAeNIaeT 3aKas3, paBHa 0,4.

10. O6BsicHUTB, YTO MOHUMAETCS oA GyHKIHMeH pacnpeneneHus F(X) 1 mIoTHOCTHIO
BEPOATHOCTH
[1(x) HenpepsiBHOi#T ciyuaiinoit Bemuumnbl. ChopmynupoBats cBoiictBa ¢pyukimilt F(x) u [
Jnis ciyuaitHo# BenmuuuHbl X, 3a1laHHON (yHKLMEH pacrpeneneHus
0 mpu x<0,

F(x)-= x? npu 0<x <1,

1 mpu x>1. o
HaWTH IJIOTHOCTb BEPOSTHOCTH ¢(X), MaTEMAaTUUECKOE OKUTAHHE

M(x)
u BepositHOoCcTh P(0,5 <X <1).

11. OOBACHUTH B KAKOM CIIy4dae TOBOPST, YTO CIy4aifHas BeIWYMHA X UMEET HOPMAJIbHBIN 3aKOH
pacupenenenusi. CgopMynHpoBaTh CBOMCTBA HOPMAJIBHOTO 3aKOHA paclpeleseHusl.
OOBsACHUTD Ha IPUMEPE CO/IEPIKATENLHBINA CMBICIT «IpaBUJIa 3 (». IIpenmonoxus, 4yTo LieHa
aKIM UMeeT HOPMAJIbHBIN 3aKOH PacIpeleeHus], HAUTH BEPOATHOCTb TOTO, YTO 3Ta LICHA
Oynet xonedatbes B rpaHuniax ot 14 no 14,8 neH.ex., ecnu cpeaHss 1ieHa akiuil paBaa 14,5,
a cpeHee KkBaapaTuieckoe oTkiioHenue 0,1.

12. ChopmynupoBats TeopeMy YeOrblieBa U 00bSICHUTD, YTO IOHUMAETCS 0] 3aKOHOM OOJIBIITUX
gucen. Vcnonb3ys HEHTPaTbHYIO MPENeibHYI0 TEOpeMy, HAlTH BEPOSTHOCTH TOTO, YTO
HEKOTOpas cilydaliHas BeJn4yuHa X 3akiroueHa B rpaHunax ot 13 go 13,5 , ecinu u3BecTHO,
yto X paBHa cymme 100 HE3aBUCUMBIX Cly4yalHbIX BeNUYUH X1, X2, « . « 5 X100 , HMEIOLIUX
OJIMH W TOT K€ 3aKOH pacIpelescHHs], OJMHAKOBbIe MaTeMaTnueckue oxumanus M(Xj) =
0,132 u ogunakoBsie aucnepcun D(X) = 0,004 .

13. Jlate ompenenenue nenu MapkoBa, OgHOpOAHON 1ernu. OOBACHUTD, YTO MOHUMAETCS O
matpuleil nepexona. IlpuBectn mpumepsl MapkoBckux nemneil. ChopmMyanpoBatb Teopemy
MapxkoBa 0 IpeJeIbHBIX BEPOATHOCTSIX.

14. OOBACHUTH, YTO TOHUMAETCS IOJ T'€HEPAJbHOH M BBIOOPOYHON COBOKYHMHOCTSIMH OOBEKTOB.
Brimmcats (opMyIibl I BBIYUCICHUS! CPEHETO 3HAYCHHS, TUCTIEPCUN U JIOTH JIJIsl TEHEPaIbHOM
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U BBIOOPOUYHOI coBOKymHOCTeH. [Toka3aTh, Kak MO BapHALIMOHHOMY PSITY:

Xi 3 4 6 9
ni | 12| 8 10 | 20
[TocTpoUTH MOTUTOH YacTOT, TUCTOTPaMMY, SMIIUPUUYECKYIO QYHKIHIO pactpenenenus F(x).

15. OOBSICHUTb, YTO TIOHMMAETCS MOJ CTATUCTUYECKOH OLIEHKOM HEU3BECTHOrO Iapamerpa
pacnpeneneHus ciydaitHol BennuuHbl. CHopMyIHpoBaTh TpeOOBAHUS, KOTOPBIE MPEIbIBISIOTCS
K CTaTUCTUYECKUM OLICHKaM ItapameTpoB. [[j1s ciienyromero BapuaiuoHHOIO psjaa:

Xi | 94-100 | 100-106 | 106-112 | 112-118
n; 3 7 11 19
Haiitu cratucTryeckye OLEHKH I TEHEPAIIBHOM CPEHEN U TeHEePaIbHOU JOJIU, ISl T€HEePaIbHOU

JUCIIEPCUU BBIYHUCIUTD HECMEIEHHYIO OLICHKY.

16. OOBSACHUTD, YTO MOHUMAETCA MO/ OLIMOKOM penpe3eHTaTUBHOCTH, TOBEPUTEIHHBIM HHTEPBAJIOM
U JTOBEPHUTEIHHON BEPOATHOCTHIO OLEHKH HEKOTOPOTO MapaMeTpa reHepalbHOM COBOKYITHOCTH
no BeIOOpKe. ChopMynupoBaTh TEOpEMy, CBSI3BIBAIOIIYIO 3TH HMOHATHS (TeopeMa 00 ommlke
penpe3eHTaTuBHOCTH). Mcnonb3yst 3Ty TeopeMy, HaWTH BEpPOSITHOCTb, C KOTOPOW CpeaHMM

pesynbTar 100 H3MepeHnii HeKOTopoii BemmurHbl, paBHbiii X =30 | oramuaercst OT HCTHHHOTO
3HAYEHMs] STOM BEJIUYMHBI HE 00JIee YeM Ha 1, IPU YCIOBHMH, YTO BBIOOPOUHAS AUCHEPCHUS S
paBHa 36.

17. CdopmynupoBaTh CIEACTBUS M3 TEOPEMBl O PEMPE3EHTATUBHOCTH, TIO3BOJISIONINE I10
JIOBEPHUTEIBHOI BEPOSITHOCTU CTPOUTH JOBEPUTEIBbHBIN MHTEPBAT U HAXOAUTh 00BEM BHIOOPKH,
€CJIM N3BECTHA OIIMOKA penpe3eHTaTUBHOCTHU. VICTIONB3Y s 3TH CIIEACTBHS, ONPEACTUTh TPAHULIBL,
B KOTOPBIX ¢ HaAEKHOCTHIO 0,99 3aKiII04€HO UCTUHHOE 3HAYEHUE U3MEPSIEMON BETUUHHBI, €CIIU

o naHHEIM 100 w3Mepenuii Haiinen cpenuuii pesynsrar X =30 g BpiGopounas mucmepcns s
= 36.

18. OOBSICHUTD, YTO TOHUMAETCS TIOJ] CTATUCTHYECKON THIIOTEe30M, ommbkamu 1-ro u 2-ro poja,
YPOBHEM 3HAYMMOCTH U MOIIHOCTBIO CTATUCTHUECKOT0 KpuTepHs. IIpuBecT npumep runoressl,
JUIs KOTOpoH ommOKa 1-ro poaa Biedér OoJiee TSHKKHUE MOCIEACTBUS, YeM OIInOKa 2-ro poja
pUMeEp TUIIOTE3bI, U1 KOTOPO# ommbKa 2-ro poaa 0ojiee onacHa, yem 1-ro.

19. W3n0uTh cXeMy NPOBEPKM THUIOTE3bl O HOPMAJIbHOM pACHpPEIEICHUH TIE€HEPaIbHOU
coBokynHocTH (Kputepuid [Tupcona). Mcnonbs3ys 3Ty cxemy, Ha ypoBHe 3HaunMoctu (= 0,05
IPOBEPUTh C MOMOIIBIO KpuTepus IlupcoHa rumoresy O HOPMaJbHOM paclpeacieHUun
CIly4aifHON BeJIMYMHBI X — BBIPAOOTKU pabOvYMX OIHOTO II€Xa, €CIM U3BECTHO paclpeieiicHue
100 pabGoumx 1exa 1o BeIpabOTKe:

Bripabot 94- 104- 114- 124- 134-
Ka 104 114 124 134 144
Komnuec 6 ) 45 2 5
TBO 0 4

pabounx

(YkazaHue: st ynpoIeHus: BEBIYUCICHUNA MOKHO CUUTATh, YTO (haKTHUECKU HAOII01aeMoe
3HaYEHME CTATHCTUKH YK€ HAlIEeHo U paBHO ¥* = 1,45.)

20. OOBSACHUTD, YTO IOHUMATB 10T KOPPEISIMOHHBIM MOMEHTOM U KO3((HUITMEHTOM KOPPETISALMHU IBYX
CllyyallHBIX ~BENWYMH. Bpimucatb QOpMynbl A BBIYUCICHHS BBIOOPOYHOH  KOPPEISIMH.
CdhopmynupoBath cBoiicTBa K03 punimenTa koppemnsiuuu. Vicnonb3ys 3TH CBOMCTBA, 0XapaKTepU30BaTh
CBA3b MEXKJy CIyYalHBIMU BEJIMYMHAMU X U Y — LICHBI HA aKLIIUU ABYX NPEAIPHUATUHN, €CIIU U3BECTHBI
JAHHBIC 32 HEZEIIO:
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X 1 2 4 5
Y 1,6 1,5 1 1
Jlun [n. Br. Cp. Ur.
He/enn

21. OObBsCHUTH, YTO TOHUMAETCS IOJ YpaBHEHHEM JUHEHHOW perpeccun U KOA(PPHUIMEHTOM
perpeccuu Ijsl IByX CiydailHbIX BenuuuH. [loka3zaTh, Kak 1O BBIOOPKE COCTaBHTh ypaBHEHHE
JUHEHHOU perpeccuu. Vcnomp3ys CleAyIOUIHe SMIMPUYECKHE AAaHHBIC IS JBYX CIy4alHBIX
BEJIMUMH Y U X:

X 1 2 4 5
Y 1 2 2 3

CocraBuTh ypaBHeHMe JUHENHON perpeccun Y no X

IkaJa oneHUBaAHUA

85-1006ana0B | Ha 3aduere

YMeeT BBITIONHSATE ONEpaluy HaJl MAaTpUIIaMU (CKIIaAbIBaTh, YMHOXKATh, 00paIarh,
BBIYUCIISITH ONIPENETUTENH 2-T0, 3-T0, N-T0 MOPSIIKOB), PEIIaTh CUCTEMBbI JIMHEHHBIX
ypaBHEHUH; yMeeT HaxXOJIUTh CKaJsIpHOE U BEKTOPHOE MPOU3BEACHUS
F€OMETPUUYECKUX BEKTOPOB, COCTABJATh PAa3IUYHbIC THUIIBI YPAaBHEHHM MPSAMOMH,
MJIOCKOCTH M MPSIMOU B MPOCTPAHCTBE, 3HATh KAHOHUYECKUE YPABHEHUS U CTPOUTH
KpUBBIE 2-TO MOPSIIKA; yMEET HaXOJUTh OPTOHOPMHUPOBAHHEIN 0a3UC BEKTOPHOTO
MPOCTPAHCTBA, pEIIaTh METPUYECKUE 3aJa4l B EBKJIMIOBBIX IPOCTPAHCTBAX,
MPUMEHATh METOJ, HAWMEHBIIUX KBAJAPAaTOB K KOHKPETHBIM  3aJayam
anmpoKCUMAIUU.

3aaum penieHbl MOJTHOCTHIO 03 CYIECTBEHHBIX OITHOOK.

YmMmeeT uccnenoBath (GyHKIUH, CTPOUTH TPpaWKU U peniaTh 3aJa4ud ONTUMHU3ALNN
it QYHKIUNA OJTHOM U HECKOJIBKUX MTePEMEHHBIX.

YMmeeT npeoOpa3oBbIBaTh ANreOpanvdeckue BHIPAKEHUS C KOMITIEKCHBIMH YHCIIaMHU
Y U3BJIEKATh KOPEHb N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIa.

Ymeer pemats 3amauy Komm ans nuddepeHuanbHbIX ypaBHEHUH, a Takke
pemiate paznuyHble THNBL audQepeHnanbHbIX ypaBHeHUH 1-ro mopsaka u
nuHelHble audQepeHuanbHple  YpaBHEHUH 2-TO MOpsiAKa € MOCTOSHHBIMH
KO3 PHUIHEHTaAMH.

84-70 6an10B Ha 3auete
'YMeeT BBIMONMHSTH ONepaliy HaJl MaTpuIlamMu (CKJIaIbIBaTh, YMHOXKATh, 00OpaIiarh,
BBIYUCIISITH ONMPEAEIUTENN 2-T0, 3-T0, N-TO MOPSIAKOB), pEeLIaTh CUCTEMbI JIMHEHHBIX
YPAaBHEHHUH; YyMEET HaXOAUThb CKAJLIPHOE M BEKTOPHOE IPOU3BEICHUS
FEOMETPUYECKUX BEKTOPOB, COCTABJIATH PA3JIMYHBIC TUIBI YPAaBHEHUW MPSAMOW,
[JIOCKOCTH U IPSIMOM B IPOCTPAHCTBE, 3HATh KAHOHUYECKUE YPABHEHUS U CTPOUTH
KpUBBIE 2-TO TOPSAKA; YMEET HAXOIUTh OPTOHOPMHPOBAHHBIA 0a3Mc BEKTOPHOTO
[POCTPAHCTBA, pEIIaTh METPUYECKUE 3aJauyd B EBKIMIOBBIX IPOCTPAHCTBAX,
MPUMEHSATh METOJ, HAUMEHBIIUX  KBaApaTOB K KOHKPETHBIM  3aJayam
AMIPOKCUMALINH.
[Tpu 3aaun pelIeHbl MOJHOCTHIO, IBE — C HEAOUYETAMMU.
YmMeeT uccnenoBath (GyHKIUH, CTPOUTH TPpaUKU U peniaTh 3aJa4ud ONTUMHU3ALNN
it QYHKIUNA OJTHOM U HECKOJIBKUX MTePEMEHHBIX.
YMmeeT npeoOpa3oBbIBaTh ANreOpanvdeckue BHIPAKEHUS C KOMITIEKCHBIMH YUCIIaMU
Y U3BJICKATh KOPEHb N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIIA.
Ymeer pemats 3amauy Komm ans nuddepeHuanbHbIX ypaBHEHUH, a Takke
pemiate paznuyHble THNBL audQepeHnanbHbIX ypaBHeHUH 1-ro mopsaka u
nuHelHble auddepeHuanbHple  YpaBHEHUH 2-TO MOpsiIKa € MOCTOSHHBIMH
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KO3 PHUIIHEHTAMH.

69-55 0a10B

Ha 3auete

YMEET BBITMIOIHITH OTEpaIlliy HaJl MaTpUIlaMu (CKJIaJbIBaTh, YMHOXKATh, 00OpaIarh,
BBIYUCIISITH ONPEAEIUTENN 2-T0, 3-T0, N-TO MOPSAKOB), pEeLIaTh CUCTEMbI JIMHEHHBIX
YpaBHEHUH; C OMMOKAMH HaXOIUT CKAISIPHOE M BEKTOPHOE IIPOU3BEICHUS
FEOMETPUYECKUX BEKTOPOB, HEYBEPEHHO COCTABIISIET PA3JIMYHbIC THUIIBI YPABHEHUU
MpSMOM, IUIOCKOCTM M NOpSIMOM B IPOCTPAHCTBE; YMEET  HAXOIUTh
OPTOHOPMHPOBAHHBIA 0a3Mc BEKTOPHOTO MPOCTPAHCTBA, pEUIACT METPUUYECKUE
3aJa4ud B €BKJIUIOBBIX MPOCTPAHCTBAX, JOIMYCKAsi MHOTOUHCIICHHBIE OIITHOKH.
YmMeeT uccnenoBath (GYHKIUH, CTPOUTH TPpaUKU U peniaTh 3aJa49u ONTUMHU3ALNN
it GYHKIUNA OJTHOM U HECKOJIBKUX MTePEMEHHBIX.

YMmeeT npeoOpa3oBbIBaTh ANreOpanvdeckue BRIPAKEHUS C KOMITIEKCHBIMH YHCIIaMHU
Y U3BJICKATh KOPEHb N-OM CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

Ymeer pemats 3amauy Komm ans nuddepeHuanbHbIX ypaBHEHUH, a Takke
pemiate paznuyHble THNBI AudQepeHnanbHbIX ypaBHeHUH 1-ro mopsaka u
nuHelHble audQepeHuanbHple  YpaBHEHUH 2-TO MOpsiAKa € MOCTOSHHBIMH
KO3 PHUIIHEHTaAMH.

Z[Be 3aaa4u pCHICHBI MOJIHOCTHIO, B OCTAJILHBIX CCTh CYIICCTBCHHBIC HCIOYCTEI.

IlepeBox 6a/1/10B B TPaIMIIMOHHYI0 CHCTEMY OLICHKH:

Bame! mo 100-0ayuibHOM [TarnbaiuibHas cucTeEMa OLEHKHU CucreMa OIEHUBAHUS «3aUTEHO-
CUCTEME HE 3aYTEHO»
85-100 6am10B OTJINYHO 3auTeHo
70-84 6annoB XOPOIIO 3a4TEHO
55-69 6amnoB YAOBJIETBOPUTEILHO 3aYTEHO
Menee 55 GanoB HEYJO0BJIETBOPUTEIBHO He 3aureHo

4.4. MeToauueckue MaTepHaJibl, ONpee/sA0NIie MPoueAyPbl OLEeHUBAHUS 3HAHMI,
YMEHHUIi, HABBIKOB M (MJHM) ONBITAa [eATEJbHOCTH, XAPAKTEPH3YWIIHUX JTaNbl
¢GopmMupoBaHus KOMIIETEHUIHH

3auéT IpOBOAUTCS B MUCBMEHHOU (hopMme.

Ha Boinmonnenue 3aganust orBoautcs 90 MuHyT (2 akageMUYECKUX Jaca).

PesynbTarel 00BABISAIOTCS Ha 3- pabounii IeHb TOCTE JaThl 3K3aMeHa, B ATOT K€ JIeHb
BO3MOXKEH TTOKa3 PabOT U MOTyueHUEe 0OpaTHOM CBS3H OT MpEmnoaBaTes. B oTIenpHBIX caydasx
BO3MOXXHO YCTHOE cOOeceI0OBaHMe M0 BBIOJIHEHHOU padoTe.

S.

MeToandecKue YKazaHudA AJs oﬁyqamnmxm 110 OCBOCHHMI0 JTUCHHUIIJIMHBI

5.1. Meroanueckue peKOMeHAAIUN VIS IOATOTOBKH K padoTe HA JeKIHAX
[Ipy moAroToBKE K MPENCTOSIIEH JEKIUU CTYIEHTY HEOOXOAMMO B TEPBYIO OYepeib

OCBEKUTh B MMAMSTH MaTepHai NpeAbLAYLIEH JeKIuu. /{11 3Toro Mo>KHO MCII0Ib30BaTh KOHCIIEKT
(mpeamnonaraercsi, 4TO CTYAEHT KOHCIEKTUPYET COAEpXaHHWE JIEKIMI) U COOTBETCTBYIOIIUMI
pas3zien WM paszenbl peKkoMeHayeMol tuTepaTypbl. Hanpumep, k pasaeny 1 «Jluneiinas anredpa
U aHAJUTUYEeCKass TEOMETPHUs» MUMEETCsI METOUYECKOe 1ocoOre, HaMMCaHHOE CIEHUAIBHO IS
cryaentoB MBJIA («DnemeHThl JMHEHHOW anreOpsl M aHAJIUTUYECKOH TEOMETPHUN»,
Metoanyeckoe oco0ue), 4To He UCKITIOYAET U IPYTYIO INTepaTypy.
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WNnorpa Ha nexmuu mpernojaBaTeNb (OPMYIHPYET HUHTEpECHBIE (CIO0XKHBIC)
3aJ1a4M JJI CaMOCTOSITENIBHOTO pelieHus. JKenaTelbHo Py TOATOTOBKE K CIIEAYIOIIEH
JIEKIIMH [TOCTAPATHCS PEIINTh MU XOTsl Obl BHUKHYTH B COJIEp)KaHHE ITHUX 3a/1a4.

OOBIYHO JNEKIUS 3aKaHYMBACTCS TEPEUYHEM BOIPOCOB WJIHM IEPEYHEM TEM,
KOTOPBIE TNIAHUPYETCS PACCMOTPETh Ha CIIEAYIONIEH IeKuu. bio 661 X0po11o, 4ToOb!
CTYJIEHTBI CAMOCTOSITEJIBHO, UCIIONB3YS JTUTEPATYPY, O3HAKOMUWINCH C COLEpKAHUEM
TEM MPEACTOALLEH JICKIIUH.

5.2. Metogu4yeckue peKOMeHAalMHU A5 MOATOTOBKH K CEMHHapaMm

CeMuHapCKue 3aHATHS IO MATEMATHKE — 3TO TIOYTH BCer/ia perieHue 3aaad. [1o
00pa3HOMY BBIpOKEHHIO M3BeCTHOro marematuka Jlpépabe [loia: «...eciu xomume
Hay4umuscs naaeams, mo cMeno xooume 6 800y, eciu XoOmume HAYYUmvbCs peuanms
3a0a4u, mo pewiaiime ux...».

[ToaToMy mepBoe, 4TO HEOOXOIMMO cHelaTh CTYACHTY JIs MOJATOTOBKH K
CEMHUHApy — ATO PEMIUTh (WM XOTS OBl MOCTApaThCs PEIINTh) 3a7a4uu, 3aJaHHbIC Ha
noM. Pelienre KOHKPETHBIX 3a1a4 HEPa3phIBHO CBSA3aHO C OCBOCHHEM TEOPETHUECKOTO
MaTepuana u pa30opoM COOTBETCTBYIOIIUX MPUMEPOB, PACCMOTPEHHBIX HA JICKITUSIX U
B ydeOHHMKax. YacTo Ha 3TOM MyTH y CTYACHTOB BO3HUKAIOT BOIIPOCHI.

[Ipu mOATrOTOBKE K CEMUHAPY CTYACHTY HEOOXOAMMO MOJATOTOBUTH MEPEUYCHD

BOIIPOCOB, KOTOPBIE OH XOTeN ObI 3a71aTh IpenoaaBarelnto. [Ipu 3ToM BOIIPOCHl yCITIOBHO
JIENIATCS Ha JIBE KaTErOPHH: BOMPOCHI, OTHOCAIINECS K TEOPETHYECKOMY MaTepUaly U
BONPOCHI TIO PEIICHUIO JOMAIIHUX 3a/a4. JKenarenbHo, 9TOOBI 3T BOMPOCH HOCHIIN
KOHKPETHBIN XapakTep, T.€. CTYJACHT JOKEH KOPPEKTHO CPOPMYITUPOBATH, YTO EMY HE
SICHO B TOM WJIM HHOM pa3Jielie TEOPUH WU KaKhe TPYJHOCTH BO3HUKIIH MPHU PEIICHUH
ONpeACIEHHON 3a/1aUH.
Oco0yr0 TPYAHOCTh COCTaBIISIOT 33/Jla4d Ha JOKA3aTeNIbCTBO, XOTS UX M HEMHOTO.
3aaum 3TOTO THIA MOYTH UCKIIOYCHBI U3 MIKOJHLHOTO Kypca MaTeMAaTUKH U MHOTHE
CTYJCHTBHI, BUCpAITHUE MIKOJIHHUKH, TAK U HE HAYUYWIHCHh BBICTPAUBATH JIOTUYCCKU
000CHOBaHHBIE pacCy X AcHUs. B 3Toil cuTyamuu uist cTyieHTa ObUTO OBl TIOJIE3HO emé
70 CeMHHApa H3JI0KHUTHh CBOE JOKA3aTEIbCTBO KOMY-HHOYAb W3 OIHOTPYIITHUKOB,
YTOOBI MPOBEPUTH YOSAUTEIBHOCTH CBOUX JIOBOJIOB.

5.3. MeToauyeckne peKOMEHIAUMHU 110 MOATOTOBKE U BbINOJHEHUIO
KOHTPOJIBHBIX PadoT

[TucpMeHHBIE KOHTPOJIBHBIE PA0OTHl — OCHOBHAsA (hopMa TEKYLIEro KOHTPOJIS
3HAHUW 10 JaHHOW TUCLUIUIMHE.

KontposbHbie paboThl HE TEePENUCHIBAIOTCS.

OObuHO TpernojaBaTeNb 3apaHee Ha3bIBAET TEMBI, KOTOpPHIE BOWIYT B
OMmKalIIyl0 KOHTPOJNBbHYIO paboTy. M mocime 3Toro Bce CEMHHApCKHE 3aHATHUS
MPENIIECTBYIONIME OSTOW KOHTPOJIBHOU paboTe SBISIOTCSA, IO CYTH, HESIBHOU
MOArOTOBKOM K HEH. 311eCh MOAOHAYT BCE PEKOMEHIALMM MPEIbIIYLIEro pasiena,
OTHOCALLErOCsT K IOATOTOBKE K CEMHHapaM, 3a MWCKIIOYEHUWEM 3aJad Ha
JI0Ka3aTeIbCTBO, KOTOPBIX HET B KOHTPOJIBHBIX paboTax.

Ha cemunape, npeamecTByomeM KOHTPOIbHOW, UIX 4yTh paHee, CTyJeHTaM
pasnmatoTcsi TpoOHBIe BapuaHThl (0ObIMHO ABa: «Bapuwant X» u «BapuanT Y»).
CryneHTy HE0OXO0IMMO COCTABUTH MOJPOOHOE PEIICHUE ITUX BapUAHTOB U 0OCYAUTH
€ro C ImpemnojaBareieM, OOBIYHO 3TO MPOMCXOTUT HA IMOCIEAHEM CEeMHHApe Iepen
KOHTpOJbHOM pabotoil. Kaxmas 3amaya mnpoOHOro BapHaHTa COOTBETCTBYET
OTJEIBHON TEeME, MTO3TOMY, €CIIM IIPU PELICHUH OJHOW M3 TaKUX 3a/1ad Yy CTYyJEHTa
BO3HHUKAIOT TPYAHOCTH, TO €My HEOOXOJUMO CAMOCTOSITEIILHO PEIIUTH €I HECKOIBKO
3a/1a4 Ha COOTBETCTBYIOLIYIO TEMY, UCIIONb3YsI PEKOMEHOBAaHHYIO JINTEPATypy.
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5.4. Metoau4yeckue peKOMeH/allMH 10 MOATOTOBKE K 3a4eTy, IK3aMeHy

[IpumepHo 3a aBe Henmenu 10 3a4éra, a MHOTJA, €CIM ITO HEOOXOIUMO U
paHblle, CTyACHTaM pa3faércs nmporpaMma 3adéra. B mporpamme nepedmciieHbsl Bee
TEMbI, BBIHECEHHBIE HA PK3aMEH, U MPUBEICHO MOJAPOOHOE COIEp)KaHHE STHX TEM.
OcHOBHast 4acTh NPOTPaMMBl — 3TO 00pa3lbl 3a4ETHBIX WIM 3K3aMEHALMOHHBIX
3aJJaHUi, TIPUMEPHO MO JAECATh 00pa3LlOB HAa KaXkI0€ 3aJaHHe.

JI1st MOATOTOBKM K 3a4€Ty CTYIEHT JOJKEH CAMOCTOSTEIBHO BBIIIOJIHUTH BCE
3aJJaHHs IPOTPAMMBI, A 3aTE€M [TOCTAPATHCS AKTUBHO YYaCTBOBATh B UX 00CYKJICHHH HA
cemuHapax. Kpome sToro, He06Xo1umMo pa3o0paTh BOMPOCH! Il CAMOIIOATOTOBKH 10
KaKIOW 13 TeM 3a4€ra U3 6-ro pasziesna JaHHOU MporpaMMbl. XOpOIIMM JOTIOJHEHUEM
KO BCEMy IMpOETaHHOMY ObUIO OBl pEIIEHHE COOTBETCTBYIOIIMX 3a1ad U3
PEKOMEHI0BaHHOM JiTepaTyphl. [ mocnenHee — MOArOTOBUTH BOIIPOCHI, KOTOPBIE
CTYACHT XOTeJ OBl 3371aTh Ha KOHCYJIbTALIUH, ITPEIIICCTBYIONICH SK3aMeHYy.

6. YueOHas quTepaTypa U pecypcbl HHGOPMAIHOHHO-
TeJIeKOMMYHUKANMOHHOM ceTH ""UHTepHeT", BK/IIOYas NepeYeHb y1eOHO-
MeTOIHYEeCKOro odecredeHus! I CAMOCTOSITeIbHON padoThl 00y4aroIuXCs MO0
AUCHHUILINHE

6.1 OcHoBHas 1UTEpaTypa

1. Hlunayes, B. C. Briciias MmaTtemartuka : yueOHUK 1 ipaktukyM / B. C. [llumnayes.
— 8-e u3n., mepepad. u qom. — M.: M3parensctBo KOpaiit, 2016. — 447 ¢. —
(Cepust: bakanasp. [Tpuxmaguoii kypc). — ISBN 978-5-9916-3600-1. Pexxum
nocryna: FD221ESF-A6B9-41AC- 952D-3AD7780A8F46

2. Kpemep, H. 111. Beiciias marematrka st S)KOHOMHUYECKOTO OakaliaBpuaTa:
yuebnuk u npaktukym / H. ILII. Kpemep; nmox pen. H. I1I. Kpemepa. — 5-e u3n.,
nepepab. u gon. — M.: U3narensctBo FOpaiit, 2014. — 909 c. — (Cepusi:
bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-3738-1. Pexxum gocryna:
EDF405ED-E895-42DE-9744-ED48C83187DC

3. Kpemep, H. Il1. Teopus BeposiTHOCTEN 1 MaTeMaTUYeCcKas CTaTUCTUKA B 2 4. YacTh
1. Teopust BeposSTHOCTEN: yUEOHUK U MPAKTHUKYM JJISl aKaJIEMUYECKOTO
6axamaBpuata / H. III. Kpemep. — 4-e u3a., nepepad. u mon. — M.:
W3narensctBo FOpaiit, 2016. — 264 ¢. — (Cepus: bakanaBp. AxkagemMuueckuii
Kypc). — ISBN 978-5-9916-8911-3. Pexum noctyna: www.biblio-
online.ru/book/3BC02C6C-E0AE-4E81-A340-00EC8442906A

4. I'mypman, B. E. Teopust BepossTHOCTEW U MaTeMaTudecKast CTaTUCTHKA: YYEOHUK
JuIg mpukiaanoro 6akanaspuara / B. E. 'mypman. — 12-e uzg. — M.
W3narensctBo KOpaiir, 2015.

— 479 c. — (Cepus: bakanasp. [IpuknagHoii kypc). — ISBN 978-5-9916-6041-
9. Pexxum noctymna: www.biblio-online.ru/book/BC799B00-9734-456F-A232-
1B7A338DD2C4

6.2 JlomotHuTEIBHAS TUTEPATypa

1. B.JI. MupoHOB, Di1eMEHThI JTMHEHHON anreOpbl U aHATUTHYECKOW T€OMETPHH,
Mertoauueckoe mocodue. M.: Jleno, 2010.

2. Kpacc, M. C. Maremaruka B 5koHOMUKe. ba3oBblii Kypc: yueOHHK [Tt OaKalaBpoB
/ M. C. Kpacc. — 2-e u3a., ucnp. u non. — M.: U3garensctBo IOpaiit, 2014. — 470
c. — (Cepusi: bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-3137-2. Pexum
nocrymna: www.biblio- online.ru/book/3023ABDD-97FC-4BF7-928D-
82AD6B68E9DF



44

6.6 Hble HCTOYHUKH
1. Teopus BepositHoctei, E.C. Bentuens, Mocksa, 2015 r.
2. MaremaTnueckue MeToIbl U Mozienu B ynpasienuu, E.B. [lukun, AT

Uxaprumsuim, 2015 r.
3. Beenenue B skoHOMeTpuKY, Kpucrodep oyreptu, Mocksa, 2009 r.

6. MartepuajJbHO-TeXHHYECKas1 0232, TH(POPMALMOHHBIE TEXHOJIOT UM,
HCMOJb3yeMble P OCYLIECTBJIEHNH 00Pa30BaTe/ILHOI0 Mpoluecca mno
AUCIHHUILUINHE, BKJIKYAs NepedyeHb NPOrpaMMHOro obecreyeHust u
HH(OPMALMOHHBIX CIPABOYHBIX CHCTeM (MPHU HEOOXO0MMOCTH)

Jlnist mpoBeieHHst 3aHATUH 110 TUCIMILIMHE HEOOXOIUMBI Ay UTOPUH JIEKITUOHHOTO THITA U
CEeMMHAPCKOT0 TUIIA COOTBETCTBYIOIIEH BMECTUMOCTH, 00OPY/JOBaHHBIE TOCKOW U

MapKepamH.



