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1. HEJb U 3AJAYU U3YYEHUA JUCHUIIVIMHBI (MOAYJIA)

HCJIBIO U3YyYCHUA NUCHUILVIMHBI SHABJACTCHA - ABJIICTCA O3HAKOMIICHHC
CTYACHTOB C OCHOBAMMU allliapara BBICIIICH MaT€MaTHUKH IJA pCIICHUA TCOPCTHUYCCKUX
H IPAKTHUYCCKHUX 3aJla41 O9KOHOMHKH, a TAKKC 000CHOBaHHE 3HAYUMOCTH U Q)YHKHI/Iﬁ
MATEMATUKH B dHAJIMU3C SKOHOMHWYCCKHUX ITPOLCCCOB U INOATOTOBKE YIIPABICHYCCKHX

pelieHuii, B  NPOrHO3UPOBAHMM UM  pa3pabOTKe  CLEHApUEB  COLUAIBHO-
HKOHOMHYECKOTO Pa3BUTHSI.
[lenp w3yueHHss AUCHUIUIMHBI «BpIciias MaremMaTuka»  JOCTUTAaeTCs

MOCPEJICTBOM PEIICHUS B YYEOHOM IPOLIECCE CAEAYIOMINX 3a/1ay:

dbopMHupoBaHUE 3HAHWWA, YMEHWW W HABBIKOB, HEOOXOIUMBIX IpHU
MPAKTUYECKOM NPUMEHEHHM MATEeMaTUYeCKUX UJed U METOJIOB aHalu3a W
MOJICIUPOBAHUS B TPOQPECCUOHATILHOM JESITEIIbHOCTH;

IIOJIYUYCHHUC

IMPAaKTHICCKUX

HaBBIKOB pacucTa rokKasarejei )

HCIIOJIB3YCMBIX IJIs1 MOHUTOPHUHI'A COMUAJIBHO-OKOHOMHUYCCKOI'O PA3BUTHA,

BbIpaOOTKA

HaBBIKOB

HKOHOMHUYECKHUX MPOOIIEM.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHHUIIJINHBI

K MaTCMATHICCKOMY HCCICOAOBAHUIO

(MOJTYJIST)

2.1 Tlnanupyemble pe3yJbTaThl 00y4eHHs MO AUCHUILIUHE

N3yuenue

TUCIUTLIINHBI

«BpIcmag

MaTCMaTHKa» HaIIpaBJICHO Ha

dbopMHpoOBaHUE CIAEAYIOMNUX KOMIIETEHITUN:
YHUBEPCAJIbHbIX KOMIICTCHIUI U HHIUKATOPOB MX JIOCTUKEHUS

Kareropus Koa u HaumeHoBaHue .
. Kon 1 HamMeHOBaHHe HHAMKATOPA JOCTHKEHU I
(rpynna) YK YHHBEPCAJIbHOMI N
YHHBeEpPCAJbHOH KOMIIeTeHIMHU
KOMIIEeTeHIIUH
Cucremnoe u | YK-1. Cnocoben | YK-1.1. 3naer mnpuHuunsel cOopa, otOopa U
KPUTHYECKOE OCYILIECTBIISATh MOKCK, | 0000IIeHnsT HHPOpPMAIMK, METOJAMKH CHCTEMHOTO
MBIILICHHUE KPUTHYECKMH aHaIu3 W | MOJX0/a AJs pelieHus NpodecCHOHaIbHBIX 3a/1a4
CUHTE3 undopmarnuu, | YK-1.2. Ymeer aHaJIM3UPOBATH u
IIPUMEHTh  CHUCTEMHBIH | CHCTEMAaTU3UPOBAThH pa3HooOpa3Hble JaHHBIE,
MOAXOJ  JUIsl  pelIeHus | olleHuBaTh A((PEKTUBHOCTH TPOLENYp aHaIu3a
IIOCTABJICHHBIX 3a7a4 npobiem u IPUHSATHS penieHuit B

PO eCCHOHATBHON JeATENHHOCTH
VYK-1.3. Bnageer HaBblKaMM Hay4HOI'O IIOMCKa H

MPaKTUUYEeCKOH  paboThl ¢  HMH(OPMALMOHHBIMU

MCTOYHUKAMU; METOJIaMH IPUHATHUS PEIIEHUI
YK-10. Crnoco6en | YK-10.1. [Tonnmaer 6a3oBbIe MIPUHLATIBI
NPUHUMATD (YHKIIMOHUPOBAHUS SKOHOMHUKH U SKOHOMHYECKOTO
00OCHOBAHHbBIE pa3BuUTHA, LeIH (QOpPMBI ydacTUsi TOCyAapcTBa B

SKOHOMUYECKHUE PEIICHUS
B Pa3IUYHBIX O0O0JACTIX
KU3HEIESTeIIbHOCTH.

SKOHOMMKE
YK-10.2. [Tpumensier METO/IBI JIAYHOTO
HSKOHOMUYECKOTO ¥ ()MHAHCOBOTO TJIAHUPOBAHUS IS
JIOCTHKEHUS TEKYIINX u JIOJITOCPOYHBIX
(GUHAHCOBBIX  IIeNied, UCHONb3yeT (UHAHCOBBIE
WHCTPYMEHTBI JUISL yIpaBJICHUS JINYHBIMU
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¢uHaHCcaMH (JIMYHBIM OIO/DKETOM), KOHTPOJIUPYET
COOCTBEHHBIC YKOHOMHYECKHE 1 (PUHAHCOBBIE PUCKU

o0enpodeccHOHATBHBIX KOMIIETEHIIMIA M HHAUKATOPOB MX JOCTHKEHMSI .

Karteropus
Kox v nanmenoBanue .
(rpynmna) . Kon u HauMeHOBaHHE HHIMKATOPA TOCTHKEHU
o0menpodgeccuoHANbHOM N
OIIK o0menpogeccuoOHAIbHON KOMIIETEHIIUU
KOMIIeTeHIUH

OIIK-2 Cnoco6en | OIIK-2.4 Ananu3upyer, BBIOUpacT U 0O0OCHOBBIBACT
OCYIIECTBIIATh cbop, | MaTeMaTU4YeCKUEe MOJEIH I PEIICHUS 3a1ad B

00paboTKy M CTAaTUCTUYECKHUH | 007acTH S3KOHOMHUKHU U YIPABJICHUS

aHanu3 JaHHbIX, HeoOxoauMbIx | OIIK-2.5 3naer wmeronbl ¢opmamu3auyl pasHbIX
JUI1  pelleHUs] IIOCTaBJICHHBIX | SKOHOMUYECKUX 3aJay B MaTeMaTHYeCKUe 3aJauu U
SKOHOMMUECKHUX 3a]a4; YMETb peuiaTh UX C IOMOIIbIO HAKOIUIEHHBIX 3HAHUH
B 00JIaCTH BbICIICH MaTEMAaTUKU

2.2 Pe3yabTaThbl 0CBOEHHS 00pa30BaTEIbHON MPOrpaMMbl

B pe3ynbTaTe U3y4eHus AUCIUIIIUHBI O0yYaIOIUACs TOJIKEH:

3HaTh:

- OCHOBHBIC TOHATHUS U METOJIbl MATEMAaTUYECKOIO aHallu3a, JIMHEHHOUN anreopsl,
AHAIUTUYECKON F€OMETPHUH, TEOPUH BEPOSITHOCTEM W MATEMAaTUYE€CKOW CTATHUCTHUKH,
MPUHIIUAIBI MATEMATUYECKUX PACCYKIECHUN U MAaTEMAaTUUECKUX JI0Ka3aTeIbCTB.

- MPUHITUIIBEI ¥ METOJIBI cOOpa, aHaIu3a U 00pabOTKH MaTeMAaTHYECKUX JAHHBIX,
HEOOXOIMMBIX ISl peIIeHHs PO ecCHOHaIbHBIX 3a/1a4.

YMmerh:

- pa3dupaThCa B TPOQECCHOHATBHBIX BOIpocaxX, CHOPMYJIUPOBAHHBIX Ha
MaTEeMaTUYECKOM SI3bIKE;

- IPUMEHATh MAaTEMATHYECKHUE TOHSITUSA MPU ONUCAHWUU MPUKIAIHBIX 3aJa4 U
UCIIOJIb30BaTh MAaTEMaTUYECKUE METO/IbI IIPU UX PEIICHUHU.

- TOpPUMEHSATh COBPEMEHHBIE METOJbl cOopa, aHamum3a U 00padoTKU
MaTeMaTUYECKUX JIAHHBIX B MPOGECCUOHAIBHOU JIeSITEILHOCTH

HaBpIku H/HJIH ONBIT J€ATEJIHLHOCTH:

- CIIOCOOHOCTh OCYIIECTBIISITH COOP, aHAIU3 U 00PAa0OTKY JTaHHBIX, HEOOXOJUMBIX
JUIs1 perieHus mpodheCCUOHANIBHBIX 33]1a4;

- BJIaJICHHUE METOIaMH MaTEeMaTHYECKOTO OITMCAHUS TUIIOBBIX
podheCCHOHANIBHBIX 3aJ1a4 U HHTEPIIPETAIIUH ITOJYYCHHBIX PE3YIbTaTOB

- HaBBIK NPUMEHEHHS] COBPEMEHHOI0 MAaTeMaTHYECKOTO WHCTPYMEHTapus s
pelIeHrs YKOHOMUYECKUX 3a/1a4, aHaJu3a Pe3yIbTaTOB MaTEMAaTUYECKUX PACUETOB U
000CHOBAHUS TTOJIYYCHHBIX BHIBOJIOB

3. MECTO JUCIUIIVIMHBI MOAYJIsA) B CTPYKTYPE
OBPA3OBATEJBHOMN ITPOI'PAMMBI

JucouniuHa «Beicmas MaremaTwka» OTHOCHUTCS K 00S3aTeNbHOM 4YacTh
yueOHoro maaHa HanpasieHus noarotoBku 38.03.01 DxoHomuka.
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4.  OBBEM JUCHUILIMHBI (MOAYJIST) U BUJbl YYUEBHOI PABOTBI

Bcero gacos
06 Jns ounoit Jlaa OIHO" Jlst 3a04HOM
BEM JTUCITUTUTHHBI 3209HOMI
bopmbI (bopbI bopmbl
o0y4deHus oByueHHs oOyueHus
O0mass TPYA0EMKOCTb  IMCIHHUIINHbBI 12/432 12/432
(3a4eTHBIX eJMHHUIL/YACOB)
KonTakTHass pa0dora — ayJIuTOpHbBbIE 182 108
3aHAITHS:
Jlexuun 62 40
CemMuHapbl, TPAKTUYECKUEC 3aHATHUS 116 64
JlaboparopHbie pabOTHI
Kt3a, KOk, KoncH 4 4
CamocrosiTeibHAS padora
o0yuyaromierocsi (Bcero ¢ MpoMesKyTOYHOM 182 256
arrecranmei)
Bujx npomexyTouHoii aTTecranuu (3aueT 3auer 3auer
sK3amen) | Dx3amen (34) | Dx3amen (34)
Dk3amen (34) | Dx3amen (34)

5. COAEPXAHUE JUCHUIIJINHBI (MOAY JISI)

51 Conep:xxanmne IMCHUIIMHBI (MOIYJIs1)

Paznea 1. Jluneiinas anreodpa

Tema 1.1. MaTpuusl 1 onpeaeuTe/ 4.

OcHOBHBIE NOHATHS JIMHEHMHOU anreOpbl. Buasl matpu. JInHeitHbie onepanuu Haj
MarpunamMu. TpaHCIOHMPOBaHME MATPHUL. YMHOKEHHE MATPUL. OJIEMEHTApHBIC
npeoOpazoBanusi Matpuil. Omnpeaenutenb KBaapaTHOW Marpuibl. MuHOp ¢
anredpanyeckoe omnojJHeHue. PaznokeHwe ompenenuTens MO CTPOKE U CTOJOILY.
CaoiictBa ompenenuteneit. OOparHas Marpuila U CrocoObl ee BbhIYUCICHHS. Panr
MaTpULIbI.

Tema 1.2. CucTreMbl JIUHEHHBIX YPABHEHMIA.

OcCHOBHBIE TIOHSTHS, OMNpeAeiaeHUs W (OPMBI 3aMUCH CUCTEMBI JIMHEWHBIX
anreopanueckux ypaBHenuit (CJIAY). VYcnoBue coBmectHoctn CJIAY. Pemienue
CJAY no dopmynam Kpamepa. 3amuce u pemenue CJIAY B MarpuyHOM BHIE.
Pemenue CJIAY meronom I"aycca. O6mee pemenne CJIAY. [Ipumenenue CJIAY B
HDKOHOMHKE.

Tema 1.3. BekTopHBIE NPOCTPAHCTBA.

Onpenenenue, CBOWCTBA M MPUMEPHI BEKTOPHBIX MpocTpaHcTB. Omnepauuu Hax
BekTOpamMu. CKaJSIpHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEAEHUE BEKTOPOB. YTOJ
MEXYy BEKTOpamMu

Paznen 2. AHasIMTHYECKAsI TeOMETPUS

Tema 2.1. AHaTUTHYECKAS TeOMETPHUSA HA IUIOCKOCTH.

OCHOBHbIE TIOHSITUS AHAJUTUYECKOW TeoMeTpuu. Pa3nuuHbie BHUIIBI YpaBHEHUI
npsIMOM  Ha IUIOCKOCTU. B3auMHOE pacroyioKeHHE TMpSMbIX Ha IJIOCKOCTH.
['eomeTpuueckast HHTEpOpPETALUS PEIIEHUS CUCTEMbI JINHEMHBIX HEPABEHCTB.
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Tema 2.2. AHATUTHYECKAS T€OMETPHUSA B IPOCTPAHCTBE.

Pa3nuuHble BUIBI YpaBHEHUH IUIOCKOCTH M NPSIMOM B MPOCTpaHCTBE. B3ammHOe
PacIoa0KEeHUE MIIOCKOCTEN, TPSAMBIX, IPSIMOM U IIJIOCKOCTH B MPOCTPAHCTBE.

Pa3ngen 3. MaremaTn4yecKuii aHAJIN3

Tema 3.1. YncaoBble mocjenoBareabHocT. IIpenesibl 1 UX CBOMCTBA.

YUucnoBele MOCIEAOBATEIbHOCTA W OINEpallMi Haja HUMH. OrpaHUYEHHBIE H
HEOTPAHUYEHHBIE TMOCJIENOBATENbHOCTH. lIpenen mocienoBaTenbHOCTH W €T0
cBoiicTBa. beckoHeyHO Manble U OECKOHEUHO OOJIBIINE MOCIEIOBATEIFHOCTH U HX
cBoiicTBa. Cxonsiupecs 1 MOHOTOHHBIE MOCIEN0BATENBHOCTH, UX CBOWCTBA.

Tema 3.2. ®ynkuuu oaHoi nepemenHou. Ilpenes u HenpepbIBHOCTH
pyHkuHu.

Onpenenenve (QyHKIMU OAHOW mepeMeHHOW. CrnocoObl 3amaHus (QyHKIUH.
I'padvikn OCHOBHBIX 3J€MEHTapHBIX (QyHKUUH. CloXHas U B3aUMHO OOpaTHbIE
bynkuuu. [Ipumeps! QyHKIIMHI, HCTIOTB3YEMBIX B 9KOHOMUKE U yripaBiieHuu. [Ipenen
(GyHKIIMM B OECKOHEYHOCTH U B TOUKe. beckoHeuyHO Majble U 0ECKOHEYHO OO0JbIINe
dbynkuun, ux cBoiictBa. OCHOBHBIE TeopeMbl O mnpezenax. [lepBolii U BTOpOH
3aMeuareNbHbIe npeensl. HermpepblBHOCTh (DyHKIIHMH.

Tema 3.3. IuddepennuajbHoe ucuncjaeHne PyHKIUNA OTHOH NMepeMeHHOM.

Omnpenenenre Npou3BOAHON (YHKIIMHM OJHOM MEpEeMEHHOMN, €€ TeOMETPUUYECKUN U
¢busuueckuit  cmbicn.  OcHoBHbIe TpaBuia auddepeHnupoBanus. Tabnuia
MPOU3BOJIHBIX OCHOBHBIX JJeMEHTapHbIX GyHkuui. Juddepenuman ¢GyHKIMM.
[IpousBoansie M aud@epeHnranbl  BbICHIUX MOPSAKOB. (OCHOBHBIE TEOPEMBI
mupdepenunansaoro ucuucnenus. llpasuno Jlonurana. YciaoBust Bo3pacTaHus U
yobiBanus QyHkuuu. Touku skcTpeMyma. DkctpeMymbl (pyHkiuu. HeobGxomumebie
yCIOBUSL JKCTpeMmyMa. JlocTaTOuHbIE NIPU3HAKKA CYIIECTBOBAHMS JKCTPEMyMA.
Haxoxaenue HauOoJIbIIIETO0 M HAaUMEHBIIIETO 3HAYCHUM HENPEpPHIBHOW HA OTPE3KE
dbyHKIMU. BRIMYKIOCTh U BOTHYTOCTh, TOUKH Tieperuda. AcumnrtoTsl. MccnenoBanue
bynkuuu. Iloctpoenne rpaduka dyakuuu. [IpunoxxkeHus NpPoOU3BOJHON B
HSKOHOMHUKO-YTIPABJICHUYECKUX pacyeTax.

Tema 3.4. HHTerpajbHoe ucUMC/IeHHe (PYHKIIUI OTHOM MepeMEeHHOM.

[TepBooOpa3Hast (YHKIIMM OJHOM IMEPEMEHHONM W HEONpEIeIEHHBIM HHTErpall.
CpoiicTBa HeOMpenenEéHHOT0 WHTerpaiga. Talnuia HMHTETpaJioB OT OCHOBHBIX
AJIEMEHTApHbIX (PYHKIUHA. MeTonbl BBIUMCICHUS HEOMPENeIEHHOT0 HHTerpaa.
OrnpeneneHHplil UHTETpaj, €ro CBOMCTBA. BbluucieHne OnpenenéHHOro MHTerpaa
no ¢popmyne Hrrorona-Jleitbnuia. 3aMeHa nepeMeHHON B ONpeieIEHHOM UHTErpase,
WHTETPUPOBAHUE 110 4YacCTAM. ['€OMETpUYECKME W SKOHOMHYECKHE NPHIIOKEHHUS
omnpenenéHHoro uHrerpaiga. HecoOCTBeHHbIE HWHTErpajgbl C  OECKOHEUYHBIMU
npejeaaMyu HHTETPUPOBAHUS U OT HEOTPAHUYCHHBIX (DYHKITUH.

Tema 3.5. IuddepenuuanbHoe ucuncjieHne PyHKIMA MHOTHX IepeMEeHHbIX.

OyHKIMA MHOTHX IMepeMeHHbIX. JIuHnM u moBepxHocTH ypoBHA. llpenen u
HEIMPEPHIBHOCTh (DYHKIIMM MHOTHX MepeMeHHbIX. YacTHbie mpou3BoaHbie. [lomHbIN
muddepennman. YacTHeie TpoU3BOAHBIE W TMOJHBIE AU EpPEHIIUATbl  BBICIINX
nopsinikoB. ['pamuent ¢yHKuMM U ero croiicTBa. [Ipom3BojHas Mo HampaBlIEHUIO.
OKCTpeMyMbl (DYHKITUM HECKOJBKHX TEpeMEHHBIX. [J100anbHBIA M JIOKATHHBINA

9KCTPEMYMBI. HeO6XOI[I/IMLIC N JOCTATOYHBIC YCJIOBHA JIOKAJIbHOT'O 3KCTPEMYyMa IJIA
6
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GyHKIMI ABYX NE€pEeMEHHBIX. YCIOBHBIM 3KcTpemMyM. HaxokneHue yciaoBHOTO
IKCTpeMymMa MeToJoM MHoxuTene Jlarpanxa. HawuOonbliee M HanMmeHblee
3HAYEHUS MHOTOMEPHOUN (YHKIIMU, HEPEPHIBHOMN B 3aMKHYTON 00J1aCTH.

Tema 3.6. JIuddepennuanbHble ypaBHEHHS.

[lonsitue nuddepennmanbHoro ypaBHeHus. YactHoe u  oOuiee penieHus
muddepeHnnanbubix  ypaBHeHul. JuddepeHnuanbHple  ypaBHEHHUS  MEPBOTrO
nopsiaka. 3agaya Komm. TeopemMa o cymiecTBOBaHMM M €IMHCTBEHHOCTU PEIICHUS
mudGepeHINaTbHOTO ypaBHEHUS. YPaBHEHHS C pa3JeiSIIOIIMMUCS TEPEMEHHBIMH.
OnHopoaHble W JTUHEHHbIE AU(QepeHInanbHble ypaBHEeHUA. Y paBHeHUsI bepHyu.
YpaBHeHus B nodHbIX Auddepenunanax. AuddepeHnnanbaple ypaBHEHUs BBICITUX
HIOPSIAKOB.

Pasnen 4. Teopust BeposiTHOCTEH U 3JIEMEHThl MATEMATHYECKON CTATHCTUKH

Tema 4.1. Cuy4aiiHbie COOBITHSI M UX BEPOATHOCTD.

[IpeaqMeT Teopunu BEPOSATHOCTEU. Y CTAHOBIICHUE 3aKOHOMEPHOCTEM B CIIYYAMHBIX
npoueccax. CiydaiiHple coObiTus. CtoxacTuueckui skcrepumeHT. CoObITHE.
OnemeHTapHbI Ucxo. IIpocTpaHCcTBO 3/eMEHTapHBIX UCXO0J0B. AnreOpa COOBITHM.
Bunet  coObituii. Omnepauuu  Hag  coObitusaMu.  OmpeneneHue BEPOSATHOCTH
HACTYIUIEHHs COObITHS. POpMyIibl KOMOMHATOPUKY JJIsl BBIYMCIEHUS BEPOSITHOCTEM.
AKCHOMBI TEOpUH BEpOSTHOCTEH. BeposSTHOCTM NPOTUBOMOJIOKHBIX COOBITH,
CYMMbI  COOBITUH. VYcCIOBHas  BEpPOSTHOCTb. BeposATHOCTb  MPOU3BEACHUS.
HezaBucumocts coObiTuil. ®opmyna mnonaHol BepositHocTH. Popmyna baifeca.
[locnenoBaTeNbHOCTh HE3aBUCHMBIX OJHOPOAHBIX HCHbITaHuMU. Cxema bepnHysm.
®opmyna [lyaccona. JlokansHast u uHTerpaibHas hopmyisl Myaspa-Jlammnaca.

Tema 4.2. Curyyaiinble BeJUYUHBI U MIPOLECCHI.

Onpenenenue Ciy4yalHbIX BEJIWYMH. JI[MCKPETHBIE M HENPEPBIBHBIE CIIy4alHbIE
BeNUMUYMHBL. ['eHepanbHas COBOKYNHOCTh M BblIOOpKa. DyHKUMU pacnpeneneHus
CIy4YallHbIX BeJMYMH. [IIOTHOCTH pacnpeneneHuss BepoOATHOCTEW. MOMEHTHI
CIIy4YallHbIX BEJIIMYMH. MaremaThueckoe OXKUJIAHUE CIy4YalHOW BEJIWYHUHBI U €r0
cBolicTBa. Menuana u MoJa cCllydalHOM BelWuuHBL. Jlucmepcus ciaydanHOU
BEJIMYMHBl U CPEIHEKBAAPATUYECKOE OTKIOHEHWE; UX CBOMCTBA. bMHOMHMHAIBHOE
pacnpenenenue. Pacnpenenenuwe  Ilyaccoma. HopmanbHOe — pacmpenesneHue.
MHoromMepHsle Ciy4ailHble BEJIMYMHBL. 3aBUCUMBIE W HE3aBUCUMBIE CIy4YalHBbIE
BEJIMYUHBL. YHCIOBBIE XapaKTEPUCTUKMA  3aBUCHUMBIX  CIIyYaWHBIX  BEJIWYUH.
KoBapnanusa wu xoppemsauus. @PyHKIMM CIyYalHBIX BEJIWYMH. MHOrOMEpPHBIE
pacnpeneneHus.  DOyHKIMM  OT  HOPMAJIBHO  PACHPEACIIEHHBIX  BEJIWYMH.
Pacnpenenennst Crerogenta, Ilupcona — Xwu-kBagpar, Ceeaexopa-Duiepa.
IIpenenbHbie TEOpeMbl TEOpUU BeposTHOCTEW. LleHTpanpHas rpenesbHas Teopema.
Cnyuaitnele npouecchl. [IpuMepsl HCNONB30BaHUs BEPOATHOCTHBIX MOAXOAOB IMpPH
pELIEHUH 3KOHOMHUKO-YIIPABJIEHYECKUX 3aa4.

Tema 4.3. J1eMeHTBI MATEMATHYECKOH CTATUCTHKH.

[IpeameT MareMaTtnyeckod cTaTUCTUKU. BwiOOpouHbIli MeTon. Metoasl oTOopa.
PenpesenraruBHOCTh BBIOOpKH. Bapuammonusiii psa. TabmudHoe mpencraBlieHHe
BeIOOpKH. ['paduueckoe mpencTtaBiaeHue BoIOOpKU. [lomuron, rtHcTOrpamma,
KyMmyJssTa. YHCIIOBBIE XapaKTepUCTUKH BBIOOpKU. Mona u meamana. [loctpoenue

TOYCYHBIX OLCHOK  IJIA napamMcTpoB  pacClpCACIICHUA. MCTOI[ MOMCHTOB.
7



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

HecmenienHas, cocTosiTelbHass M TOY€YHAs OIEHKA. OMIIUPUYECKOE CpeaHee U
smnupuueckas aucrepcusi. [loctpoeHne HMHTEpBaNbHBIX OLICHOK. JlOBEpUTEIbHBIN
unTepBai. OneHka TpedyeMoro oobema BbIOOPKU. OJHOCTOPOHHUE JAOBEPUTEIHHBIC
uHTepBaibl. [IpoBepka cTaTucTuueckux runores. [I[puMepsl HCHOIB30BaHKS METO/I0B
MaTEeMaTUYECKON CTAaTUCTUKHU MPHU PEIICHUN SYKOHOMHUKO-YTPABIEHYECKUX 3a/1a4.

5.2 PaSI[eJILI/TeMLI AUCHUIINHBI, UX TPYAOECMKOCTH U BUABI 3aHATHHI
O6uwast mpydoeMmkocmb u3y4eHusi QucyuriiuHbl no y4ye6Homy nnaHy: 3.E. (yvacos) 12(432)
dopma 0byueHus OyHas Bup koHTpons 3a4yeTt Jk3ameH(68)
dopma 0byueHus O4Ho - 3a04Has Bua koHTpons 3a4eTt Jk3ameH(68)
dopma 0byueHus 3aoyHas Bup koHTpons
MopsAKoBbI HOMep OuHasn OyHo-3a04Has 3aoyHasn
Ne TeMmbl B AyaunTopHas AyaunTopHas AyautopHasn
n.n. COOTBETCTBMUM C (koHTakTHas) CPC (koHTaKTHas) CPC (koHTaKTHas) CPC
paspenom 5.1 PMA n NMp/C NP n Np/C NP n  npiCc nP
1.  Tema 1.1 4 8 14 2 4 14
2. | Tema1.2 6 8 12 2 6 18
3.  Tema1.3 4 8 12 2 4 18
4.  Tema 2.1 4 8 12 4 6 16
5. | Tema 2.2 4 8 10 2 4 18
6. | Tema 3.1 6 8 18 4 6 18
7.  Tema 3.2 4 8 10 4 4 24
8. | Tema 3.3 2 12 12 4 2 18
9.  Tema 3.4 4 8 12 4 4 22
10.: Tema 3.5 4 6 18 4 4 18
11.| Tema 3.6 6 6 18 2 6 18
12.. Tema 4.1 4 12 12 2 4 18
13.i Tema 4.2 6 6 10 2 6 18
14.. Tema 4.3 4 10 12 2 4 18
15, KoHcynbTaumu 0 4 0 0 4 0
(koHTaKTHas)
16. MpomexyToyHas 0 0 68 0 0 68
atTecTtaums (4acos)
BCEIO YACOB INo
AVCLMNMAVHE 62 120 250 40 68 324

6. MEPEYEHb YYEBHO-METOJWYECKOI'O OBECIIEYEHUS J/I51
CAMOCTOSITEJABHON PABOTHI OBYYAIOLIMXCS MO
JTUCHUIIJIMHE (MOJYJIIO)

Paznea 1. Jluneiinas anredpa
Tema 1.1. MaTpuiisl U onpeaeanuTeNu.
Tewma 1.2. CucreMbl JIMHEWHBIX YPaBHEHU.
Tema 1.3. JIuneiiHbIEC IPOCTPAHCTBA.
Crnucok nuTepaTypsl IO pa3aeny:
Cwm. Paspnen 7

Bonpocwi ona camonpoeepku:




PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

1. [ToHsiTHE MATpPHULIBI, ONIPEAEIUTENS MAaTPULIBI BTOPOTO, TPETHETO U
BBICILIX TOPSIIKOB.

2. [IpaBuiia BEIYHUCIICHHS ONIPEICITUTEIIEH.

3. Onepaunu Hag MaTpUIIAMHU.

4, DneMeHTapHble TpeoO0pa3oBaHus CTPOK MaTpullbl. [IpuBenenue
MaTpuLbl K CTYIIEHYaTOMY BUy U BUay ['aycca.

5. Panr matpuiipl.

6. OOparHast MaTpuIia;: CBOWCTBA, CIIOCOOBI TTOCTPOCHHS.

1. COoBMECTHOCT M ONPEACICHHOCTh  CHUCTEMBbl  JIMHEHWHBIX
anredpanyeckuil ypasuenuil. Teopema Kponekepa-Kanemnu.

8. PemeHne cucteM JMHEHWHBIX anreOpauvyeckuid YpaBHEHHUA C
MOMOIIIBI0 00paTHOM MaTpuIlsl U paBuia Kpamepa.

Q. Pemenne cucreM JIMHEMHBIX —anreOpanvyeckui  ypaBHEHUU
MeTonoM ["aycca.

10.  JluneilHast oAHOpOJHAs CHCTEMa alreOpandecKkux ypaBHEHUH, ee
(dyHIaMeHTaJIbHAs CUCTEMA PEIICHUN.

11. CBs3p peIIECHUH JIMHEHHBIX OJHOPOAHBIX U HEOJHOPOIHBIX
CUCTEM YPAaBHEHH.

12. Jlunennble  mpoctpaHcTBa.  JIMHEWHas ~— 3aBUCUMOCTH U

HE3aBUCHMOCTh BEKTOpPOB. basuc W  pa3MepHOCTh INPOCTPAHCTBA.
KoopanHatel BekTopa B 3ajaHHOM Oasmuce.

13. JIuHelinble Onepanny HaJl BEKTOPAMH.

14, CkanspHOE IPOU3BEICHUE IBYX BEKTOPOB U €TI0 CBOMCTBA.
15.  BekTopHOE NpOoU3BEACHHE IBYX BEKTOPOB, €TO CBOMCTBA.
16. CmenanHoe TPOU3BECHHUE TPEX BEKTOPOB U €T0 CBOMCTBA.
17.  B3auMHOE pacronokeHue BEKTOPOB.

3aoanus ons camocmoamenvHou pabomol:

1 20 3 4
1. Jlanbl MaTPHIIBI 10 31 B=| 1 0] .Haiitu
-2 5
a) marpury A—3B' | 6) marpuny A-B
2. Pemute cucremy merogom Kpamepa u ¢ moMoripio oOpaTHOM
MaTpPHIIHL.
X+y+z=1
2X+2y+z=1
X+3y+2z2=3
3. Pemute cucremy ypaBHEHHUM.
2X—-y—-2=-3
X+y—-8z=33
y—-5z=23




PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

4. Ha ocHOBe MOJeNI MEXOTpAcIeBOro 0ajgaHca HAWTH BaJIOBBIM BBITYCK

200 .
MPOAYKIIMU IJIs1 KOHCYHOTO CIIPOCa C= (300J N TCXHOJIOTUYCCKOU MaTpUIbI

0,125 0,4
_(o, 25 0,3}'

5. Ilpeanpusarue okaspiBaeT 2 BUAA YCIyr W MCHOJB3YET Ui ATOTO 3 BHUAA
pPECYpCOB B OTrPAaHMYEHHBIX KOJMYECTBaX. 1-U pecypc umeercs B KojuyecTtBe 50
enuHul, 2-i pecypc B kommyectBe 200 enmumi u 3-ii pecypc B kosmuectse 160
equuull. [[ns okazanust ogHou ycnmyru 1-ro Buaa tpebyercs 5 ea. 1-ro pecypcea, 20
en. 2-ro pecypca u 32 en. 3-ro pecypca, a g OKa3aHus OJHOW YCIYTH 2-TO BHJA —
10 en. 1-ro pecypca, 5 en. 2-ro pecypca u 8 en. 3-ro pecypca. Ompenenure,
CYILIECTBYET JIM TAaKOW IUJIaH OKa3aHUs YCIYT, IPU KOTOPOM OYIyT H3PACXO0JI0BaHbI
BCE MMEIOIINECS HA IPEANPUITUN PECYPCHI.

Pa3znes 2. AHATUTHYECKAS TeOMETPHUSA

Tema 2.1. Ananutudeckasi reOMETpHUs HA INIOCKOCTH.

Tema 2.2. AHanuTUYECKAsI TEOMETPHS B IPOCTPAHCTBE.

Cnucoxk auTepaTypsbl IO pa3aeiy:

Cwm. Paznen 7

Bonpocwi ona camonpoeepku:
PaznuyHbie BUBI YpaBHEHUS MIPSMON HA TIOCKOCTH.
KpuBsie BTOporo nopsjika, ix KAHOHUYECKUE YpPaBHEHUS.
YpaBHEHUE TIIIOCKOCTH.
VYpaBHEHUE NIPSAMOM B POCTPAHCTBE.
B3auMHoe pacnonokeHue npsMoi v MmIOCKOCTH.
3a()aHu;l OJIs1 CAMOCMOSMENbHOU pabompi:
1. B tpeyronsauke ABC HaiiTu Touky nepeceuenusi ctoponbl AC ¢ BBICOTOM,
ONMyIIEHHOW u3 BepmnHbl B. 3agaHue BBIMOIHUTH TpadUUeCKH W AHATUTUYECKU.

A(6;-2); B(8;1) u C(5;-3).

o0 E

2. Hanucate ypaBHEHHE IIJIOCKOCTH, NPOXOISALIEH dYepe3 TOouKy A
nepneHauKysapHo Bektopy AB, roe A(1;3;-2); B(3;5;0).

3. Hanwucats kaHOHU4Yeckoe ypaBHeHus npsimoii DE, toe D(2;3;-4); E(1;6;4).

4, Hanucars ypaBHEHUE TIIOCKOCTH, IMTPOXOISIIEN Yepe3 TPU TOUKU: M, (1;2;3),

M,(3:01) u M,(1;-2-3).

Pa3nen 3. MaremaTu4yecKHii aHAJIN3

Tema 3.1. UucnoBble nocienoBaTeabHOCTH. [Ipenesnbl u ux cBoiCTBa.

Tewma 3.2. ®Oyukuun ogHoM nepeMenHou. [Ipenen u HenpepbIBHOCTh (PYHKIUU.
Tema 3.3. Iuddepenunanbaoe ucurciieHne PyHKIMI 0JHOM epeMeHHOM.
Tema 3.4. HHTerpanbHOE UCUYUCICHUE PYHKITUN OJTHOM TIEPEMEHHOM.

Tema 3.5. uddepennmanbaoe u HHTErpaabHOE UCUUCICHUE (DYHKITUNA MHOTHX
MEPEMEHHBIX.

Tema 3.6. Quddepennnansubie ypaBHEHUS.

Cnucok auTepaTyphl O pa3aey:

10



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

Cwm. Paznien 7

1. I'eBopksin I1.C. u np. Beicmias maremaTtuka 1jisi SKOHOMHUCTOB. - M.:
«OxoHomukay», 2010.

Bonpocwt ona camonpogepku:

1. [TocnenoBarensHOCTB. [Ipeen yncaoBoii MOCIE1I0BATEILHOCTH.

2. Oynakuusa. CriocoObl 3a1aHus PYHKIIUH.

3. [Ipenen ¢ynkuuu B Touke. OmpHocroponHue npenensl. [Ipegen dbyHkumu
Ha OECKOHEYHOCTH.

4, HempepeiBHocTs  dyHKiuu. Toukm  paspeiBa  (QyHKOUM ©  UX
KJ1accu(uKaIus.

5. [TpousBoaHast GyHKIMH: ONpeeIeHUEe, TEOMETPUIECKUN CMBICI.

6. [IpaBuita BEIYHUCIICHHS IPOU3BOJHOM.

1. [IpousBoaHast CIOKHOU (PYHKIIUU.

8. [Tpou3BoAHBIC BBHICIINX MTOPSIIKOB.

Q. Hudbdepenumpyemoctb byHKIIUU. Teopemsl 0 CBSI3U
TG depeHIIMPYEMOCTH C HEMTPEPHIBHOCTHIO U C CYIIIECTBOBAHUEM ITPOU3BOTHOM.

10. Huddepennnan GyHKIUNA U €0 TEOMETPUUECKUN CMBICI.

11. [IpousBoansie u AuddepeHInanbl BHICIIUX MOPSIKOB.

12. PackpoiTue HeonpenenenHocre (mpasuio Jlonurarns).

13. AcumnToTsl rpaduka QyHKIUH.

14, JlocTaTouHbI€ YCIOBUS MOHOTOHHOCTH (DYHKITUH.

15. JlocTaTo4yHbI€ YCIOBUS SKCTPEMYMOB (DYHKIIMH.

16. JlocTaToyHbIC yCIIOBUS BBITYKJIOCTH, BOTHYTOCTH, TOYKH TIepernda
rpaduka QyHKIHIH.

17. O6m1as cxeMa uccliieoBanus (PyHKIIUU U TTOCTPOCHUE Tpaduka.

18. [TonsiTuss nepBooOpa3HOM (YHKIMM W HEONPEACICHHOIO HHTerpania.

OcHOBHBIE  CBOWMCTBAa  HEOINPEACIICHHOIO  HMHTerpaia. Talbiauia  OCHOBHBIX
HEOIPEICIICHHBIX UHTETPAJIOB.

19. 3aMeHa MepeMEHHOM B HEONPEAEIEHHOM UHTErpae.

20. Meton MHTErpuUpOBaHUS MO YACTSIM.

21, [Tonsitue onpeneneHHoro naterpaina. OCHOBHbIE CBOWCTBA ONPEIEICHHOTO
unterpana. @opmyna Herorona-Jleiibnuia. 3aMeHa MepeMEeHHON B OMPECICHHOM
UHTETrpaje.

22, WHuTerpupoBaHue 1Mo 4acTsM B onpeneseHHoM nHrerpaie. HecoOcTBeHHbIe
WHTETPaIbI.

23. [TonsiTue GPyHKIIMU MHOTHX MTEPEMEHHBIX.

24.  YacrtHble mpou3BoaHbIe. YacTHBIC MPOU3BOIHBIC BBICIIUX MOPSIAKOB.

25. Teopema 0 paBeHCTBE CMEIIaHHBIX MPOU3BOIHBIX.

26. Hudbdepenuupyembie QyHKIMu MHOTHX mepeMeHHbIX. Juddepenunan
(GYHKIIMM MHOTHX TIEPEMEHHBIX.

217. [TpaBuna nuddeperimpoBannst GyHKITUNH MHOTUX TIEPEMEHHBIX.

28. OKCTpeMyMbI (PYHKIIMI MHOTHX TIEPEMEHHBIX.

30. DKOHOMUYECKOE TIPIIJIOKEHUE YaCTHBIX MMPOU3BOIHBIX.

31. Huddepennnansubie ypaBHeHus. OOIIUe MOHITHS.

32, HuddepenunanbHoe ypaBHEHHE TIEPBOro nopsiaka. 3agada Kommu.

11



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

33. HubdepeHnnanbHbie ypaBHEHUS C Pa3ISISIONIMUCS TIEPEMEHHBIMHU.

34. Onuopoaubie quddepeHImanbHble ypaBHEHUS.

35. Juddepeniuanbapie ypaBHEHHS B MOJTHBIX TuddepeHinanax.

36. Jlunetinple nuddepeHiranbHbple ypaBHSHHS TIEPBOTO MOPSIKA.

37. Juddepeninanbaple ypaBHEHHUS, JOIMYCKAIOIINE MOHKEHUE TTOPSIKA.

38. Jlunetinple nuddepeHiranbHple YpaBHEHHS BBICIITUX MOPSJIKOB.

39. [Ipumenenue  auddepeHUanbHbBIX  ypaBHEHHH B DKOHOMUKE U
yIpaBICHUH.

3aoanusn 0na camocmoameibHoll padomol:

1. Brruncnuts npenenst:
. (n-2)-(n—4)-(n-6) . X2 -3x+2 . AX+4-2
a , O _, —_—.
) lim ’ Mim~pes > P Im—=

2. HWcnonw3ys 1-it u 2-i 3aMeuaTenbHbIC MPEACIIbI, HANTH MPEEIb:

5X 5-x
x—0
3. Jlnst yukpm Yy = f(X) HalTH TOYKM pa3pbiBa, €CIM OHH CYIIECTBYIOT.

. sin4x+3x2 . (4 x)
a)lim———— 0) Ilm(—j :

Jlatp ux xknaccudukanuo. CaenaTh d3Cku3 rpaduka GyHKIUH.

3, x<0,
y=<sinx, 0<x<ur,
0, x>m.
4. B Touke Xx=3 HaWTH 3HaYCHUE TPOU3BOTHON DYHKIINH Y = % +/x+1.

(x-1)

5. Haittu mpousBoiHbIe (hyHKITUII:

a) V= log 23(tg3x), 6 V= (1+ e %

)cos X

" _y2 X2
6. Boruncurs Y (0) ,ecmn YTX &
7. PackpbITh HEOTIPEACICHHOCTh, UCIIOJIB3Ys MTpaBmiio JlonuTanis:

IimSin5x+4x2 3" +8+1In X _ 7 _ arctgx
a) x>0 2X ; 0) IerIJ x® —2X : B) lem e¥* -1
8. HaiiTu acuMntoTsl rpaduka GyHKIHH
F(x)= X +5
X—3

9. Haiitu Toukum mnepernda, MPOMEKYTKH BBITYKJIOCTH WU BOTHYTOCTH
rpaduka GyHKIUH

12



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

2X°
f(x) = .
(x) 1+ x°

10. HaiiTu HeorpeeeHHbIE HHTETPaIbI:
3x+1

Jlax® +3x+11)dx L™

11. Beruuciaurb OIIPCACIICHHBIC MHTCTPAJIbI:

3rl2 X 4
[ cos_dx j dx
. 3 01+\/§

12. HaiiTi yacTHbIE TPOM3BOIHBIEC IEPBOTO MOPAIKA QYHKIUU
z=x?+2x+y® -3
B TOUKe M, (-12).
13. Haiitu nonueiil nuddeperuman GyHKIun

z =arctg(xy)— /x> +y*.

14. HaiiTu rpagueHT GyHKIUN

z=1In (ZX4 + 4y2) B TOUKE M, (4;-2).
15. Haiitu sxcTpeMyMbl QYHKIMH JIBYX MEPEMEHHBIX:

Z=Xx?—xy+y?+9x—6y+20.
16. Haiitu yciioBHBIE SKCTPEMYMBI (DYHKIIHN

z=4y? —10x?, ecau 5x+y=16.

17. Ilpeanpusatve OCYIIECTBIAET 3aKylnKy aBTOOycOB JByX THUIOB A u B B
KonuuyecTBe He Oosiee 30 MamIMH, KOTOpbIE JOJDKHBI 00ECIEUUTh OJHOBPEMEHHYIO
nepeBo3ky He meHee 1000 maccaxupoB. Ctoumocts aBToOyca Tuma A 1200 ThIC.
py0., a aBToOyca tuma B 1300 Teic. py0. KonmdecTBo maccaxupoB, KOTOPOE MOXKET
pa3MecTuThbcsi B olHOM aBToOyce Tumna A u B, paBao 100 u 120, cOOTBETCTBEHHO.
CKOJIbKO HAJ0 3aKyNUTh aBTOOYCOB KaXXJOTO THIIA, YTOOBl MHUHUMHU3HPOBATH
pacxobl?

18. Omnpenenute pa3mMepsl KOHCEPBHOM OaHKK IIMJIMHAPUYECKON (HOPMBI,
W3rOTOBJIICHHOM M3 MUHUMAJIbHO BO3MOKHOTO KOJIMYECTBA MaTepHuaa, eciii 00beM
O0aHku n0DKeH ObiThb paBeH 1 1. ToJMUMHY CTEHOK, JHA W KPBIKA OaHKU HE
YYUTHIBATb.

19. Pemnts 3amauy Komm: 2xyy’ = y? -1,y(1) =2.

20. PemuTh ypaBHEHMUS:

W' =) -(y)

2xyy" =(y")* -1.

Pa3znen 4. Teopusi BepoSITHOCTEN M 3JIEMEHTHI MATEMATHYECKON CTATUCTUKHU

Tewma 4.1. Cnyuaiinbie COOBITHS U KX BEPOSITHOCTb.

Tema 4.2. Cny4aiiHble BEJIMYUHBI U IIPOLIECCHI.

Tema 4.3. DneMeHThl MATEMATUUYECKON CTATUCTUKH.
13



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

Crucok uTeparypsl IO pas3aeny:

Cwm. Paspnen 7

Bonpocwi ona camonposepku:

DNeMeHTbl KOMOMHATOPUKH.

Crnyuaiinbie cOOBbITHS, X Kiaccudukanus. Anredpa cCOObITHIA.
Krnaccruueckoe u cTaTUCTHUECKOE OIMpeIesICHUs BEPOSTHOCTH.
TeopeMbl CIOXKEHUSI U YMHOKEHUS BEPOSITHOCTEH.

®dopMyiia MoaHON BeposTHOCTH U (popmyiia baiieca.

[ToBTopHbIe ucnbiTanuss. opmyna bepuymm.

JlokanbHbIe U HHTErpAIBHBIE TeOopeMbl Jlamnaca. @opmyna Ilyaccona.
CrnyualiHple BETUYHHBI, X KIACCU(PUKAIIHS.

CBolicTBa W YHCJIOBBIC XapAaKTEPUCTHKU JAUCKPETHBIX M HETPEPHIBHBIX
CIIyYalHBIX BEJIUYHH.

10.  Hekoropbie pacrpeneseHus] BEpOSTHOCTEH IUCKPETHBIX U HEMPEPHIBHBIX
CIIy4alHBIX BEJIUYMH.

11. 3amaum MareMaThyeckoW cTaTUCTUKU. BpiOopka. ['eHepanbHas u
BBIOOPOYHAS COBOKYMHOCTH. CTaTUCTUYECKAsI BEPOSITHOCTD.

12.  Craructuueckoe pacnpeneneHue Beioopku. [lomuron yacrot. ['uctorpamma.

13.  Craructuyeckue OlEeHKH MapaMeTpoB paclpeeICHUs.

14.  TloHsiTHE CTATUCTHUYECKOU TUMIOTE3HI.

15.  (Cxema npoBepKH r'UIIOTE3bI.

16.  DnemeHTHI Teopuu Koppemsuu. VccienoBanue CIryqaitHbIX 3aBHCUMOCTEH
Mexay BennuuHaMu. Koa(uupreHT Koppesiiiuy 1 ero CBOMcTBa.

17. Tlomstme 0 mMmakeTax NPUKIAAHBIX  MPOTPaMM  MHOTOMEPHOTO
CTaTUCTUYECKOrO aHaJIn3a.

3aoanus ons camocmosmenvHol pabomoi.:

1. Bec MmemkoB ¢ caxapom MpeACTaBIsSeT cO00M HOPMAJILHO PaCIpeACsICHHYIO
CIIy4ailHyl0 ~ BEJIMYMHY C  MaTreMaThuueckuMm  oxuganuem 20 Kr u
cpenHekBaapaTuueckum oTkioHeHueM (.5 kr. Onpenenuth BEpOSTHOCTh TOTO, YTO
CJIy4ailHO BBIOpAHHBIN JUIsI KOHTPOJsi Memok OyaeT Becuth He MeHee 19.8 kr. C
KaKo¥ BEepOSATHOCTHIO napTus u3 10 memkoB Oynet Becuts He Oosee 200 kr?

2. ExemneBHbli crnpoc Ha Xxye® B OpraHu3anuu OOIMIECTBEHHOTO ITUTAHHS
3aJlaeTCs pachpe/ielieHneM BEpOSTHOCTEH, YKa3aHHBIM B TaOJMIle;, MPU dTOM OJHH
O0aton xjeba mpuodOperaercs mo 30 py6., a mpomaerca mo 40 py6. Eciu oH He
peann3oBaH B TOT XK€ JIeHb, TO K KOHITY AHS €r0 MOKHO MpoAaTh TOJBKO 32 15 pyo.
Bennuuna 3anaca xsie6a MOKET NPUHUMATh OJHO M3 BO3MOKHBIX 3HAUYEHU CIIpoca,
KOTOphble yKa3aHbl B Tabnuiie. CKOJIbKO OaTOHOB XxJjeba clieayeT 3aKas3blBaTh
€)KEITHEBHO?

CoNOOR~ODE

Cripoc (n) 150 200 250 300

BepostHocTs (P(n)) 0.3 0.4 0.2 0.1
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3. B roctunuiy moctynuio 30 HOBBIX TEIEBHU30pPOB, CPEIU KOTOPBIX 5 UMEIOT
cKpbIThle nedekTbl. Haygauy orOupaercs oauH TeneBu3op. KakoBa BeposTHOCTb
TOT'0, YTO OH HE UMEET CKPBITHIX J1e(hEeKTOB?

4. N3 naptuun, copepxkaueit 10 uznenuit, cpeau KOTOpbIX 3 OpakOBaHHBIX, HayJady
u3BNIeKalOT 3 wu3aenus. HalTu BepoATHOCTH TOro, YTO POBHO OAHO U3 HHUX
OpakoBaHHOE.

5. [ns curHanmzanuu o0 aBapUM YCTaHOBJIEHBI JBa HE3aBHCHMO PabOTaIOLIMX
CUTHAJIN3aTopa. BeposTHOCTH TOrO, YTO MPU aBAPUHU CUTHAIM3ATOp CpadoTaeT, paBHa
0,99 ns nepBoro curnanmsaropa u 0,95 nns Broporo. Hatu BepoATHOCTB TOTO, 4TO
IIPU aBapuH cpadOTAET TOJIBKO OJUH CUTHAIU3ATOP.

6. JluckpeTHas ciyuaiiHas BenuuMHA X 3a7aHa PSIOM pacrpenenenus. Haitu:

1) pyHKIMIO pacupeaeIeHus F(x) u eé rpaduk;

2) MaTeMaTHYECKOe oxuparne M X ];

3) AHCIIepCHIO Dlx ]
X 1 3 4 7 8
P 0,1 0,2 0,25 0,3 0,15

1. 3azLaHa HCIIPCPBIBHAA CJ'IY“I&VIHEUI BenmunHa X ¢ IIOMOIIBIO ITNIOTHOCTHU

pacripeiesieHus: BEpOSITHOCTEH f (x), COCPEIOTOUCHHASI HA OTPE3KE [a5b].

0;,x<0
Flx)=13x" —2x+1;0<x<1

0; x>1.
a) Haiitu @pyHkuuto pacnpeneneHus F(x) u ee rpaduk.
0) Haiitm maTemaTuueckoe O)KI/II[aHI/IeM [X ]
B) Haiitu nucnepcuto Dlx ]

(a +b 3b-a j

r) Haittu BEpOSITHOCTH MonagaHusi B UHTEPBAI 27 2

8. Jlana BrIOOpKa 00beMoM N =30

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

8 1 3 5 2 6 3 1 626 © 6.2l
63 63 63 62 62 63 62 63

1 8 4 5 g 9 7 2 629 i 630

______ 62 63, 62: 63: 63 : 63 : 62 62 . T

4 2 6 ' 5 ) 1 9 8 6,33 | 636

a) Haiftu cratuctuyeckuii psji ¥ HOCTPOUTDH MOJUTOH YacTOT.
0) CocTaBUTh MHTEPBAIBbHBIA CTATUCTUUYECKUN Psifl, B3SIB 7-10 MHTEpBaNOB,
Y TIOCTPOUTH THCTOTPAMMY YaCTOT.
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' BBIOOPOYHYIO JHCIIEPCHIO D,,

2
WCIPABJICHHYI0  BLIOOPOYHYIO IMCIIEPCHIO S @ BBHIOOPOYHOE CpENHEE

KBaApPpaTHICCKOC OTKIOHCHHC O-g, HCIIPABJICHHOC CPCAHCC KBAAPATHYCCKOC

OTKJIOHEHHE S.

9. Menemxepy mo 0€30MacCHOCTH KJIMEHTOB HEOOXOAMMO MpOaHAIM3HPOBAThH
ypoBeHb €€ oOecrieueHus. M3BECTHO, YTO B CpEIHEM KaXJble YEThIpE roja c
KIUEHTAMH TPOUCXOMAAT 2 CEphE3HBIX HeCcYacTHhIX ciydas. Kakum Oyner 3akoH
pacnpeesieHns Ynucia HECYaCTHBIX CITy4aeB 3a YKa3aHHBIN [IPOMEKYTOK BPEMEHHU, U
KaKk BbIIIAAUT ero rpaguk? KakoBbl 4YHCIOBBIE XapaKTEPUCTUKH  ATOTO
pacnpenenenusa? Kakolh BuJ umeer (DyHKLIMS paclpeiesieHus 4ucia HECUACTHBIX
cllydaeB 3a 4eTbIpe rojga? YeMmy paBHa BEpOSITHOCTb TOrO, YTO 3@ YETHIPE roja ¢
KJINEHTAaMH [TPOU30MIET MEHEE 3-X HECUACTHBIX CIIy4acB?

10. Tlo BBIGOpKe oOBeMa N=9 u3BIeYeHHOH W3 HOPMAIBHOH TI'eHepaIbHOM

B) HaliTu MareMaTuueckoe OXHMAaHHE X

COBOKYIHOCTH C MW3BECTHBIM CPEJHHM KBAaJPAaTHYECKHM OTKIOHeHHeM O =4,
HajizeHa BeIbOpouHas cpenmsis X =169 TIpu yposre 3maummoctu 0,05 mpoBepHTH

HYJIEBYIO TUIIOTE3Y Ho :M(X)=15 IPU KOHKYPHUPYIOLIEH THIIOTE3E H,: M(X)>15.
11. ITo nBym BbIOOpKaM, 00beMbI KOTOPBIX N=10 u M=8, H3BICYEHHBIX U3
HOPMAJILHBIX TEHEPAITBHBIX COBOKYITHOCTCH, HaieHbl BBIOOpOUYHBIC cpenHue (

= 2 2 __
x =142,3 =27 4 S, _3’2). IIpu ypoBne
IIPOBEPUTH HYJIEBYIO THUIOTE3Y Ho :M(X)=M(Y)
KOHKYPHUPYIOIIEH TUIIOTE3E H,:M(X)=M (Y), CUYUTAas, 4TO D(X)= D(Y).

12. TlocTpoiiTe mrarpaMmy pacCeMBaHMS I TBYMEPHOU COBOKYITHOCTH JaHHBIX O
KOJIMYECTBE KOHTAKTOB MEHEXKEPOB MO MPOJiakaM TOCTUHUYHBIX YCIYT U 00BheMax

UX TpOJax, NpPEICTaBICHHONW B Tabmuue. BpIsICHUTE, CYIIECTBYET M MEXKIY
YKa3aHHBIMH BEJTMYMHAMU B3aNMOCBS3b.

u Y =1453) y ucnpasnennsie qucnepenn ( S

a=0,01

3HAaYUMOCTH IIpu

1 MeHegsep KoHTakTbl |O6bem Nnpopam

2 Crpunos A.A. 140 126200
3 beroukwi B.0. 220 182510
4 PaewwmH JLA. 160 141770
5 ArywrwH P, 170 138280
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7.

OCHOBHAA U JOITOJTHUTEJIBHAS YUYEBHAS JIMTEPATYPA
OcHoBHas IuTEpaTypAa:

1. banaun, K. B. Beicmias marematuka : yueOnuk : [16+] / K. B. banaun,
B. H. baimueikoB, A. B. PykocyeB ; mox obm. pea. K. B. banauna. — 3-e
u3a., crep. — Mocksa : ®JIMHTA, 2021. — 360 c. : Tta6xa., rpad., cxem. —
Pexum JNOCTyTa: 1o MOJIUCKE. —
URL.:https://biblioclub.ru/index.php?page=book&id=79497 — bubGnuorp. B
kH. — ISBN 978-5-9765-0299-4. — TekcT : 27IeKTPOHHBIH.

2. [ankun, A. C. 3agaun ¢ pelieHUsIMU IO BBICIIECH MaTeMaTHKE, TEOPHUU
BEPOSITHOCTEH, MaTeMaTUYeCKOW  CTaTUCTHKE, MaTeMaTUYECKOMY
nporpaMmMupoBanmio : yueoHoe nocooue / A. C. ankun, B. A. [Tlankux. —
10-e u3x., crep. — Mocksa : JlamkoB u K°, 2021. — 432 c. : wn., Tabu., rpad.
— (YueOHble u3ganus AJis 0akaiaBpoB). — Pexxum qocTyma: 1o nojmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=684406 — bubmnwor.:
c. 428. — ISBN 978-5-394-04457-1. — TekcT : 37E€KTPOHHBIH.

3. Tyran6ae, A. A. Briciias mateMatuka : (GyHKIIMM MHOTHX TNEPEMEHHBIX,
JIBOWHBIC M TPOWHBIC MHTErpayibl : yueOHuK : [16+] / A. A. TyraunbaeB ;
MockoBckuii I'ocynapcrBensslii YHuBepcurer uMeHu M. B. JlomoHocoOBa.
— Mocksa : ®JIMHTA, 2019. — 228 c. : un. — Pexum poctyna: 1o
MOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=611208 — ISBN 978
5-9765-4180-1. — TekcT : 2IEKTPOHHBIH.

4. banmun, K. B. Kparkuii kypc BbICIIEH MaTeMaTUKH : Y4E€OHUK /
K. B. bannun, A. B. Pykocyes ; mox o6mr. pen. K. B. bannuna. — 6-e u3m. —
Mocksa : JlamkoB u K°, 2023. — 510 c. : wun., Tabn., cxem., rpad. —
(Yuebuble uznanus nis 0akaiaBpoB). — Pexxum moctyna: mo moAnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=710921 — Bubauorp.
B KH. — ISBN 978-5-394-05268-2. — TekcT : 2eKTPOHHBIH.

JlonoJiHUTeIbLHAS JINTEpPaTypa:

1. ankun, A. C. 3agaun ¢ peHICHUSIMU TO BBICHICH MaTeMaTHKe, TEOpUU

BEPOSITHOCTEH, MaTeMaTHICCKOU CTaTHUCTHKE, MaTEeMaTHIECKOMY
®nporpammupoBanuio : yueobnoe nocobue / A. C. ankun, B. A. [llankun. —
11-e uzn., mepepad. — Mocksa : Hamkos u K°, 2023. — 402 c. : wi., Tabm.,
cxeM. — (YueOHble u3manus s OakanaBpoB). — Pexum noctyma: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=711065 -
bubmuorp. B kH. — ISBN 978-5-394-05448-8. — TekcT : 37E€KTPOHHBIN.
Briciiasi matematvka Ijii SKOHOMHUCTOB : y4eO. mocoOue mjisg CTYI. DKOH.
By30B / H.III. Kpemep [u ap.] ; mox pen. H.III. Kpemepa. - M. : FOHUTHU,
1997. - 439 c.

MartemaTtika B SKOHOMHKE : y4eO.-TIPaKT. MOCOOHME IO MaTeMaTHYECKOMY
ananu3y / aBT.-cocT.. B.M. 3a6eitBopota, O.I'. 3aBwsnoB; YpCOU ATuCO,
Kad. Briciieit matematuku. - Yensounck, 2007. - 184 c.
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4. MatemaTrka B 3koHOMHKE. OCHOBBI JTUHEHHOMN anreOpbl, BEKTOPHOI anreOpbl
U aHATMTUYECKOM reoMeTpuu : yueb. mocodue / aBT.-cocT.: B.W. 3abeiiBopora,
O.I'. 3aBesnioB ; 2. YpCOU ATuCO, Kad. Bbicul. MaTeMaTUKH. - YeIsIO0MHCK,
2006. - 128 ¢

5. IlpakTukym 1o BbICHIEH MaTeMaTUKe JIsi SKOHOMHUCTOB : y4eb. mocooue s
By30B / oA pex. H.ILI. Kpemepa. - M. : OHUTH, 2004.,2005 - 423 c.

8. INEPEYEHDB ITPOT'PAMMHOI'O OBECIIEYHEHMWS],
NHPOPMALIMOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXO/UMBIX J1JIs1 OCBOEHUA JNCIHHUIIJIMHbI

(MOJIY.JIST)
11\221 WnTepHet pecypc (aapec) Onucanne pecypca
1. http://znanium.com/bookre | DneKTpPOHHO-OMOINOTEYHAS cHhcTEMA, coiepkarast
ad.php JIMTEPATYPy MO MATEMATUKE U CTATHCTHKE
2. CaiiT mo pemieHHIO 3aJad JIMHEWHOH anreOpsl B peKUME

onsaiiH. IlpencraBienbl criocoObl perieHnst CUCTEM JIHMHEHHBIX
YpaBHEHMH, BBIYMCICHHUE OIpenenuTeneii, AeWcTBUS ¢
MaTpUllaMU

http://www.reshmat.ru

3. http://www.mathworks.ru Caiit comepxut nporpammbl MATLAB ¢ anropurmamu ans
MaTeMaTHYECKUX PAcYeTOB M rpad)uuecKOil BU3yaIn3anun

4. http://diffurov.net Caiit no pemienuto qudhepeHInaIbHbIX YpaBHEHHH
5. . CaiiT mnpenHazHaueH JUIs PEHICHUS pa3IMYHBIX 337ad [0
http://integraloff.net pedt At P P A
MaTeMaTUKE B PEXKMME OHJIANHH
6. | http://math.semestr.ru CaiiT, coeprkamuii anropuTMbl PEHICHUs Pa3IUUHBIX

MaTeMaTHYCCKUX 3a1a4

9. TPEBOBAHUS K MATEPHAJIBHO-TEXHUYECKOMY U YYEBHO-
METOJIMYECKOMY OBECIEYEHUIO JUCHUTIIUHBI (MOJIY.JIST)

[Tomernienusi, B KOTOPBIX MPOBOMISTCS 3aHATHS, MPEJCTABISIOT CO00M yueOHbIE
ayJIMTOpPUM NIJIsl TIPOBEACHUSI yueOHBbIX 3aHATUH. [laHHBIE ayquTOpUM OCHAIEHHBIC
000pyZI0BaHUEM U TEXHUYECKHUMH CPEJICTBAMU O0YUCHUSI.

KoMmnbroTepsbl, HH(POPMALMOHHO-TEJIEKOMMYHHKAINMOHHBbIE CeTH, aNlNAPATHO-
NporpaMMHble M ayIMOBH3yajibHble CpPeACTBA, HAXOAAIIHECH B Y4eOHBIX
ayJUTOPUSIX:

- HoyTOYyK Lenovo B50 (a1t mpenoiaBaTessi) C BEIXOJIOM B CETh HHTEPHET;

- mpoektop EPSON EB-W22 (mmpoextop SANYO PRO xtrax);

- akkycTrueckas cucrema Microlab;

- DKpaH 715 MPOEKTOPa,

- IOCKa MapKepHasl (ydeHu4YecKas JoCKa);

[loMemenuss 111 CaMOCTOSITEILHOM ~ paOOThl  OOYYaIOIIMXCS  OCHAIICHBI
KOMITBIOTEPHON TE€XHUKOW U UMEIOT BO3MOXXHOCTD TIOJIKJIFOUCHUSI K CETH UHTEPHET U
00eCIeynBaOT JOCTYI K JJICKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEILHON Cpene
aKaJIeMHUU.
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10. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

B nporiecce ocBoeHUs TUCIUIUIMHBI UCIIOJIB3YIOTCS CISAYIOIINE 00pa3oBaTelbHbIC
TEXHOJIOTHH:

1. CtanpapTHbIe MeTO/bI 00y4YeHusI:

® JICKIINU,

® IIPAKTUYECKUE 3aHATHSA, HA KOTOPBIX OOCYKIAIOTCS OCHOBHBIC MPOOJIEMBI,
OCBEIICHHBIC B JICKIIUAX U CHOPMYITUPOBAHHBIC B JOMAIITHUX 3a/IaHUSX;

® [UCHMEHHBIC WU YCTHBIC IOMAIIHUE 3aaHNUS;

® pacyeTHO-aHAJTUTHUYECKHE, pacueTHO-TpaduUeCKUe 3a/IaHMUS;

® KOHCYJIbTAIIMU IIPernoaaBaTese;

® CaMOCTOATENIbHAasi paboTa CTYJAEHTOB, B KOTOPYIO BXOJUT OCBOCHHE
TEOPETUYECKOTO MaTepuasna, MOATOTOBKA K MPAKTUYECKUM 3aHSTUSIM, BBINOJHEHUE
YKa3aHHBIX BBIIIE MTUCbMEHHBIX/YCTHBIX 3aJIaHHK, paboTa C JIUTepaTypoil.

2. Metoapl 00y4YeHHs ¢ TNpUMeHEeHHMEeM  MHTEPAKTUBHBIX  ¢opMm
o0pa3oBaTeIbHbIX TEXHOJIOTHIi:

® MHTCPAKTUBHBIC JICKIINU;

® KpYIJIbIE CTOJIBI,

® PYIIOBBIC TUCKYCCUU U MPOEKTHI;

e 00CYXJICHHE Pe3yJIbTAaTOB PabOTHI CTYyICHUECKUX UCCASA0BATEILCKUX TPYIIII.
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JIMCT COI'ZTACOBAHUA
L Ne [Tonpasznenenue Gamums [Moanuce Hata
n/'n
1 Kadenpa TEM]T E.Il. MackaiikuH ot 23.04.2024r.
2 Kadeapa MuVII E.B. Mackaiikuta et 23.04.2024 .
T b or 7
3 Kade/pa 5KOHOMHKH 0.B. 3y6koBa %}4” 23.04.2024r.
4 YuyeOHO-METOAMYECKHH OTAE H.C. Yabsinora ‘;/‘,// 23.04.2024r.
5 bubimorexa I".B. IlInakosa 2 it 23.04.2024r.
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