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1. MEJb U 3AJAYY U3YUYEHUSA JUCHUILIAHBI (MOIY.JIST)

HCHBIO H3YyYCHUA NTUCHUIIJIMHBI ABJIACTCH -

O3HAKOMJICHUE CTyIEHTOB C OCHOBAMHM MAaTEMaTUYECKOr0 aIlapara,
MPUMEHAEMOTO  JUIA  PEIIEHUS  TEOPETUYECKUX U MPAKTHYECKUX  3aj]ad
poecCHOHATEHON ACSITEIBPHOCTH U PA3BUTHE MATEMATHYCCKOTO MBIIIICHUS TS
WCMOJIb30BaHUA MAaT€MaTHYECKUX METOJOB B AHAIN3€ COLMATIbHO-3KOHOMHYECKHUX
MIPOIIECCOB U MOATOTOBKE YIPABICHYECKHUX PEIICHU B cpepe TOCTHHUYHOTO Jea.

3anaum u3yvyeHust JMCUMILUINHBI:

e  (QopMupoBaHue 3HaHUH, yYMEHUHW U HABBIKOB, HEOOXOAMMBIX MpPHU
MPaKTUYECKOM TPUMEHEHHH MaTEeMaTUYeCKUX HUJed M METOJIOB aHaiu3a |
MOJICJIUPOBAHUS B TPOPECCUOHATIBHOM ESITEIIbHOCTH;

® TIOJydeHHE  TPAKTUUYECKUX  HABBIKOB  pacuera  IoKazaTeseH,
UCIIOJIB3YEMBIX VIS MOHUTOPUHTA TOCTUHUYHOM JEATEIbHOCTH;

e  BbIPaOOTKA HABBIKOB CUCTEMHOTO MOJX0/Ia JI PEIICHUSI OCTABICHHBIX
3a1ad.

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS TUCHUATIIMHBI
(MOJLYJIST)

2.1 Ilnanupyemble pe3yJbTaThl 00yUeHHs M0 TUCHUILINHE.

W3yuenue mucuuiuiiebl «Mamemamuka» HanpaBlIeHO Ha (opMupoBaHUe
CHEAYIOIINX KOMIIETEHIINM:

YHUBEPCAJIBHBIX KOMIIETEHIIUHA U HHAUKATOPOB UX JOCTHKCHUA:

Kox v HaumenoBanue

Kareropus . Kon 1 HamMeHOBaHHe HHANKATOPA
YHHBepCaJbHOM . .
(rpymna) YK JAOCTUKEHNH YHUBEPCAJIbHON KOMIIETEHIIHU
KOMIIeTCHIIUH
Cucremnoe u | YK-1 Cnocoben VK-1.1 PaccmarpuBaeT BO3MOKHBIE BADUAHTBI
KPUTHYECKOE | OCYLIECTBIIATH MOUCK, pelIeHus 3a1a4uM, OLIEHUBAasl UX JTOCTOUHCTBA U
MBIILLIIEHHUE KPUTUYECKHM aHAJIU3 U CHHTE3 | HEJOCTaTKH.
nH(popMaluU, IPUMEHSATh VK-1.2 Ananusupyer 3aauy, BblIEss €€
CUCTEMHBIN MOAXO IS 0a30BbIe COCTABJISAIOLINE, OCYILIECTBIISET

pELIEHNS TOCTABIICHHBIX 3aa4 | JIEKOMITO3UIMIO 3a1a4H.
VYK-1.3 BoisiBisieT €CTECTBEHHOHAYYHYIO
CYIITHOCTB MPO0JIeM, BO3HUKAIOIINX B XOJI€
PO ECCHOHAIBHON JEATENHHOCTH U MPUBIICYD
JUTSL UX PEIIeHHs] COOTBETCTBYIOIIHH (PH3UKO-
MaTeMaTUYECKUH ammnapar.




2.2 Pe3yabTaThbl 0CBOCHHMA 00pPa30BaTeIbHOI NPOrpaMMBbl:

B pe3ynbrare uzydeHus IUCHUIUTMHBI 00yYarOITUHCs TOKEH:

3HaTh:

- OCHOBHBIE MOHSTUS U METOJbl MATEMaTHYECKOTO aHalu3a, JMHEHHOW anreOpsl,
AHATTUTUYECKOW T€OMETPUH, TEOPUU BEPOSTHOCTEH M MAaTeMaTHYECKOW CTaTHUCTUKH,
NPUHIUITEI MATEMATHYECKUX PACCYKACHUN M MaTEMAaTHYECKUX JI0KA3aTEIIbCTB.

Ymersn:

- pasbupatbcsi B NpPOoEeCCHOHATBHBIX BOIpPOCaX, CHOPMYIUPOBAHHBIX Ha
MaTEeMaTUYECKOM SI3BIKE;

-IPUMEHATh MAaTEMATHYECKUE TOHATHUS MPH ONMHCAHUHM TPUKIAJHBIX 33134 U
UCTIOJIH30BAaTh MAaTEMaTHUECKUE METOIBI ITPH UX PEIICHHH.

Baaners:

-METOJIaMH MaTeMaTUYECKOTO OMUCAHUS THIIOBBIX MPO(ECCHOHAIBHBIX 3a/1a4 U
UHTEPIPETALNY TOJTYYSHHBIX PE3yJIbTaTOB.

3. MECTO JUCIUIIJIMHBI MOAYJIsI) B CTPYKTYPE
OBPA3OBATEJBHOM IPOT'PAMMBI

Jucturaa «MaremaThkay OTHOCHUTCS K 00s3aTelIbHOM YacTH Yy4eOHOro IjIaHa
(box b1. Mucumruubl (Moaynu)) HampasiieHuss moarotoBku 43.03.02 «Typuzm»
npoduist «Opranuzaiys TYPUCTCKOU AeSITETLHOCTI.

B coorBercTBUM ¢ y4yeOHBIM IUIAHOM HAaNpaBJICHUsI TOATOTOBKU H3y4yaeTrcs B
TEUYEHHUE JBYX CEMECTPOB. M3yueHne naHHOW AUCUUIUIMHBI 0a3UpyeTCsl Ha CIETYIOMUX
JUCLUIUIAHAX

- Maremartuka B 00beMe IKOJIBHOM MPOrpaMMBbl;

- CepBuCHas ACATEIBHOCTD.

JIMCIUMITIMHBI M UHBIE YYeOHBbIE MEPOIPUATHS, JIJIsI KOTOPHIX HEOOXOAMUMBI 3HAHUS
JTAHHOT' O Kypca:

- NadopmManmoHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B c(hepe TOCTCIIPUHMCTBA U
OOIIECTBEHHOI'O TUTAHUS,

- DKOHOMHKA OpraHu3alui cepbl rOCTENPUUMCTBA U OOILIECTBEHHOTO MUTAHNUS;

- MeHeKMEeHT OpraHu3aluy roCTeNPUUMCTBA U OOLIECTBEHHOTO MTUTAHUS;

- Undopmartuika;

- MunnMm3aiums u3aepxex B cepe yciuyr;

- Cratuctuka cdepbl yCiyT;

- ConMaibHO-3)KOHOMHUYECKAsl CTATUCTHKA;

- [IpuHsATHE yIIpaBICHUYECKUX PELLICHUN;

-IInanrpoBaHue 1 aHaIU3 AEATEIBHOCTA TOCTUHULL U PEANPUATHIA OOLIECTBEHHOTO
UTaHUS;

- YueOHas NMpaKTHKa: 0O3HAKOMUTENIbHAS IPAKTHKA,;

- [Ipon3BoiCTBEHHAS MTPAKTHKA: OPraHU3alMOHHO-YIIPaBIEHYEeCKas IPAKTUKA;
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- [Ipon3BOACTBEHHAS TPAKTUKA: NPEIIUIUIOMHAS IPAKTHKA.

VYKa3aHHBIE CBS3M M COJCp)KaHME JUCHUIUTMHBI «MaremaTtuka» HaloT CTYAEHTY
CHCTEMHOE TPE/ICTABICHUE O KOMIUICKCE H3y4aeMbIX AMCIUILUIMH B COOTBETCTBHUU C
®I'OC BO, uro obecreunBacT COOTBETCTBYIOIINM TEOPETHUECKU YpPOBEHb U
NPaKTUYECKYI0 HAMpaBICHHOCTh B CHCTeME OOydeHHs M OyJylieil JesTenbHOCTH
OakasiaBpa TOCTUHHYHOTO JeIa.

4.  OBBEM JUCHHUILIMHBI (MOAYJISA) U BUJIbl YYUEBHOM PABOThHI

Bcero vacos
. Jnsa ouHo- .
[ ouHoM . Jlns 3a0uHOM
O0BEM TUCIHUILINHBI 3a09HOU
(bopMBbI (bopvbI (bopMBbI
o0yJeHus p o0yJeHus
oOydeHus
O0masi Tpya0oeMKOCTb IMCIUIJINHBI 71252
(3a4eTHBIX eTHHUI/YACOB)
KonrakTHass paGora —  ayauTOpHBIE 72
3aAHATHUA:
Jlexknuu 24
CeMuHapbl, TPAKTUYECKUE 3aHATH 48
JlaGopaTopHbIe pabOTHI
CamocrosiTeqbHast padora
o0yuarierocsi (Bcero c 148
MPOMEKYTOYHOI aTTecTaIuei)
N 3auer (3auet ¢ | 3adyer (3a4eT ¢
Buag npomexyTouyHOl  aTTecTallUU 3auer, . N
(3adert, 3a4€T C OICHKOM, DK3aMCH) Dk3amen (32) OLEHKOI) ouerkoif) (4)
’ 1 ’ DksameH (36) | Dksamet (9)




5. COAEPXAHUE JUCHUIIJIMHBI (MOAY JISI)

Paznea 1. Jlu"eitnas ajareopa

Tema 1.1. MaTpuubl ¥ onpeaeTuTEH.

OcHOBHBIC TIOHATHUA JIMHEHHON anreOpsl. Buasl Marpui. JInHeiHbIe onepaiuu
HaJl MaTpulaMu. TpaHCIIOHUPOBAHUE MATPHUIl. Y MHOXKCHHE MATpHUll. DJIEMEHTAPHbIC
npeobpazoBanuss Marpuil. OnpeaenuTenb KBaapaTHOM Marpuilbl. MwuHOp W
anreOpanyeckoe JonoiHeHne. Pa3inoxkeHue omnpenenuTesis MO CTPOKE U CTOJOILY.
CpoiicTBa ompenenuteneii. OOpaTHas MaTrpuila ¥ CIOCOOBI €€ BBIYMCICHUS. PaHr
MaTpHIIbI.

Tema 1.2. CucTreMbl JIHUHEHHBIX YPABHEHM.

OCHOBHBIEC TOHATHS, ONpeaeiaeHUus W (OPMBI 3aMUCH CUCTEMbI JIMHEHHBIX
anreopanueckux ypaBHenuit (CJIAY). VYcnoBue coBmectHoctn CJIAY. Pemienue
CJAY no dopmynam Kpamepa. 3amuce u pemenue CJIAY B MaTpuyHOM BHIE.
Pemenue CJIAY meronom Naycca. O6mee pemenne CIIAY. [Ipumenenue CJIAY B
SKOHOMHKE.

Tema 1.3. J/IuneliHbie NPOCTPAHCTBA.

Onpenenenue, CBOMCTBA W IPUMEPHI JIMHEWHBIX IIPOCTPAHCTB. JIMHEMHas
3aBUCUMOCTh W HE3aBUCHUMOCTb CHCTEMBI BEKTOpPOB. Pa3mepHocTh u 0azuc
JUHEWHOro mnpoctpaHcTBa. IIpeoOpa3oBaHue KoOpAMHAT IpU 3aMeHe Oasuca.
Jluneiinble npeoOpazoBanus. Onepaunu Haja BekTopamu. CKalspHOE, BEKTOPHOE U
CMEILIaHHOE NTPOU3BEICHUE BEKTOPOB. YTOJ MEXIY BEKTOPAMHU

Pasznesa 2. AHaauTnueckasi reoMeTpus

Tema 2.1. AHaIMTHYECKAS TeOMETPHUA HA MJIOCKOCTH.

OCHOBHbBIE TIOHSITUSA AHAJTUTUYECKOW reomMeTpuu. PaznuuHbie BUABI ypaBHEHUN
NpsAMOMl  Ha IUIOCKOCTU. B3anMMHOE pacmnoyio)KeHUE TPSAMBIX Ha TMJIOCKOCTH.
['eomeTpuueckass uWHTEpHpeTanusl pPEIICHUS CUCTEMbl JIMHEWHBIX HEPABEHCTB.
KpuBble BTOpOro nopsiika: OKpyKHOCTb; 3JUTUIIC; THnepOoJia; napadoa.

Tema 2.2. AHaIMTHYECKAsI TeOMETPHUS B MPOCTPAHCTBE.

PaznuuHbie BUABI ypaBHEHUN IUIOCKOCTH M IIPSMOW B NMPOCTPAaHCTBE. B3auMHoe
PACIIOJIOKEHUE TUIOCKOCTEM, NPSMBIX, NPSMOW M IUIOCKOCTA B IPOCTPAHCTBE.
[ToBEpXHOCTH BTOPOIrO NMOPSIAKA U UX KAHOHUYECKUE YPABHEHHS.

Pasznea 3. MaremaTnueckuii aHAJIN3

Tema 3.1. YncsioBbie nociaegoBareabHocTu. Ilpenensl u nx cBoicraa.

YucnoBbie MOCJICAOBATCIIbBHOCTU M OIICpallkK HAJ HHMHU. OFpaHI/I‘-IeHHBIe u
HCOI'PaHUYCHHBIC IIOCICAOBATCIILHOCTH. HpC}ICJ’I IIOCJICAOBATCIIBHOCT MU €TI0
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cBoiicTBa. beckOHEUYHO Majiple U OECKOHEYHO OOJIBIINE IOCIIEA0BATEIILHOCTH U UX
cBoiicTBa. Cxomdiuecss ¥ MOHOTOHHBIE TTOCJIEN0BATEILHOCTH, UX CBOMCTBA.

Tema 3.2. ®ynkuum oaHoi nepemenHou. Ilpenes u HenpepbIBHOCTH
(pyHKkuHu.

Omnpenenenve ¢(yHkuuu oaHod nepeMeHHOM. CrocoObl 3amaHust (QYHKIUI.
['padmukn OCHOBHBIX 3JIeMEHTapHbIX (yHKIHA. CloXHas ¥ B3aUMHO OOpaTHBIC
¢bynxiun. [Ipumeps! GyHKIHNHA, HCMOIB3YEeMbIX B 9KOHOMUKE U yrpaBieHuu. [Ipexen
¢byHKIIMM B OECKOHEYHOCTH U B TOUKe. beckoHeuyHO Majble U 0eCKOHEYHO OOJbIINe
¢yHkuun, ux cBoiictBa. OCHOBHbIE TeopeMbl O mpeznenax. [lepBblii ¥ BTOpOU
3aMeuaTenbHble Tpenensl. HenpeprpiBHOCTh (pyHKumu. CBoMCTBa HENpPEpbIBHBIX
¢ynkuil. Touku pa3pbiBa QyHKINU U UX KIacCUPUKALUS.

Tema 3.3. IuddepenuuajbHoe ucurcjJIeHHe PyHKUMIA OAHOH NepeMEeHHOM.

OmnpeneneHue MPON3BOIHON (PYHKITUM OJTHOM TIEPEMEHHOM, e€ TeOMEeTPUUCCKUi 1
dbuzmyeckuii cmbici. CBsI3b MEXAY HEMPEPBIBHOCTHIO U AUGPEepeHIIUPYyEeMOCThIO
¢ynkuud. OcHOBHblE mnpaBwia Jud@epeHurpoBanusa. Tabmuua MNPOU3BOIHBIX
OCHOBHBIX 3jieMeHTapHbIX (yHkumil. Juddepennman ¢ynkuuu. IlpomsBonnbie u
mupdepeHnransl BeICIIMX MNOPAAKOB. OCHOBHbIE TeopeMbl AU((dHEepeHInaIbHOrO
ucuncinenus. IIpaswio Jlonuransa. YciaoBust Bo3pacTaHus U yObIBaHUS (DYHKIIMH.
Touku skcTpemyma. DkcTpemyMbl pyHkunu. HeoOxoaumbie ycaoBHUs 3KCTpEeMyMa.
JloctaTouHbIEe MPU3HAKK CYLIECTBOBaHUS 3KCTpeMyMa. HaxoxxieHue HauboibIero u
HAaUMEHBIIIETO0 3HAUYEHUH HENPEPbIBHOM Ha OTpe3ke (QYHKUMHU. BrimykiaocTts u
BOTHYTOCTb, TOUKU meperuda. Acumnrtotsl. MccnenoBanue ¢ynkuuu. IToctpoenue
rpadpuka ¢yHkiuu. llpunoxkeHuss MNpPOU3BOJHOM B SKOHOMMKO-YIPABICHYECKUX
pacuerax.

Tema 3.4. HHTerpajbHoe ucuncjeHne PyHKIHUNA OTHOH NepeMeHHOM.

[lepBooOpa3Hasi (yHKIIMKM OJHON TMEPEMEHHON W HEONpPENeSIEHHBIM HHTErpall.
CpoiicTBa HeEOMpeneNnEéHHOTO WHTerpaiga. Tabnuiia HMHTETPalioB OT OCHOBHBIX
JIEMEHTApHbIX (PYHKIUHA. MeToabl BBIUMCICHUS HEOMPENeIEHHOr0 HHTerpaa.
OrnpeneneHHbll UHTETpaj, €ro CBOMCTBAa. BbluMcieHHE ONpenesiEHHOrO WHTErpaia
o ¢popmyne Hriorona-Jleitbnuiia. 3aMeHa rnepeMeHHON B OnpeieIEHHOM UHTErpase,
VHTETPUPOBAHUE TIO 4YacTsAM. [‘eoMeTpuueckue MU 3KOHOMHYECKUE IPUIIOKECHUS
onpenenéHHoro HWHTerpaisa. HecoOCTBeHHbIE HWHTErpalibl € OECKOHEYHBIMU
npeneiaMyd UHTETPUPOBAHUS U OT HEOTPAHUYEHHBIX (DYHKITUH.

Tema 3.5. Iuddepennuanbuoe ucuncjieHne PyHKIMA MHOTHX
nepeMeHHbIX.

@OyHKIMA MHOTMX MEPEMEHHBbIX. JIMHMM U moBepxHOCTH YpoBHs. llpenmen u
HENPEPBHIBHOCTh (YHKIIMM MHOTHX NEepeMeHHbIX. YacTHble mpousBoaHble. [lomHbii
muddepennman. YacTHeie TpoU3BOAHBIE W TOJHBIE MUM(EpeHIINATBI  BBICIITUX
nopsinikoB. ['pamuent ¢yHKuMM U ero croiicTBa. [Ipom3BojHas Mo HampaBlIEHUIO.

OKCTpeMyMbl (DYHKITUM HECKOJBKHX TEpPeMEHHBIX. [J100anbHBIA M JIOKATHHBINA
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sKcTpeMyMbl. HeoOXoammbie U TOCTAaTOYHBIE YCIOBHS JIOKAJILHOTO AKCTpEMyMa ISt
GyHKIIUHA JBYX TNEpeMEHHBIX. YCJIOBHBIM SKcTpeMyM. HaxoxaeHue yciIoBHOTO
PKCTpEMyMa METOJoM MHOxuTene Jlarpamxka. HauOoinbliee W HauMeHblliee
3HAYEHUS MHOTOMEPHOU (YHKIIMU, HEPEPHIBHOM B 3aMKHYTON 00J1aCTH.

Tema 3.6. IuddepenuuaibHbie ypaBHEHUS.

[Tonstne nmuddepennuanibHOro ypaBHeHHS. YacTHOoe U 00ImIee pemeHus
muddepeHanbHbIX  ypaBHeHH. JuddepeHuumanbapie  ypaBHEHHs — MEPBOTO
nopsiaka. 3agaya Komu. Teopema 0 CylIeCTBOBaHUU U €IMHCTBEHHOCTH PEILICHUS
mudGepeHIIMaTbHOTO YpaBHEHUS. YPaBHEHHS C pa3JeiSIIOIIMMUCS TEPEMEHHBIMH.
OpHoponHble U JuHeNHbIe quddepeHnanbable ypaBHeHUs. Y paBHeHus bepHysim.
VYpaBHenus B nonsbix Auddepennmanax. Juddepenimanbabie ypaBHEHUST BHICIIUX
MOPSIJIKOB.

Paznen 4. Teopus BepoOATHOCTEH M DJIEMEHTHLI MATEMATHYECKOH
CTATHCTHKH

Tema 4.1. Cuy4aiiHbie COOBITHSI M HX BEPOATHOCTD.

IIpenmer TeopuM BEPOATHOCTEH. Y CTAHOBJICHUE 3aKOHOMEPHOCTEM B
ciydaiiHbIX mpoueccax. CiyuwaiiHble coObITHA. (CTOXaCTUYECKHI SKCIIEPUMEHT.
CoOpbiTHe. DneMeHTapHbIi ucxoa. [IpocTpaHCTBO 3/IeMEHTapHBIX UCXOA0B. Anredpa
coObiTuid. Buzbl cobbrTuil. Onepauun Hag coObITUsIMU. OmpeieIeHue BEPOSITHOCTH
HacTyruieHus:  coObiTHs.  DopMysiabl  KOMOMHATOPUKM Ui BBIYUCIICHUS
BEPOSATHOCTEW. AKCHOMBI TEOPUH BEPOSITHOCTEN. BEPOATHOCTH NMPOTUBOIIOIOKHBIX
COOBITHH, CyMMBI COOBITHI. YCIIOBHAsI BEPOSITHOCTh. BEposITHOCTh MPOU3BENACHHUS.
HezaBucumocts cobObiTuii. dopmyna monHol BeposTtHocTu. PDopmyna baiieca.
[TocnenoBaTenbHOCTh HE3aBUCHMBIX OJHOPOJHBIX HCHbITaHUM. Cxema bepHyum.
®opwmyna [lyaccona. JlokanbHast u uHTerpasibHas hopmyssl MyaBpa-Jlamiaca.

Onpenenenue ciy4yalHbIX BENUYMH. [[UCKpETHBIE M HENMPEPBIBHBIE CIyYaiiHbIE
BeNMYMHBL. ['eHepanbHas COBOKYMHOCTh W BblOOpka. DyHKUMM pacrpeaesieHus
CIy4alHbIX BenuW4yuH. [IIOTHOCTH pacnpeneneHuss BEPOATHOCTEHM. MOMEHTHI
CIIy4alHBIX BEIWYMH. MaTeMaTudeckoe OKHMIAHUE CIYyYaWHOW BEJIIMYHWHBI U €ro
CBOMCTBAa. Menamana W MoAa CIIy4yalHOM BEJIWYMHBL. Jlucnepcus cCiaydaiHOU
BEJIMYMHBl U CPEIHEKBAJAPATHUUYECKOE OTKIOHEHUE; UX CBOMCTBA. bHMHOMMHAJIBHOE
pacnpenenenue. Pacnpenenenuwe  Ilyaccoma. HopmanbHOe — pacmpeneneHue.
MHoroMepHsle Ciy4ailHble BEJIWYUHBL. 3aBUCUMbIE W HE3aBUCHMBIC CIIy4ailHbIE
BEJINYMHBL. YHCIIOBBIE XAPAKTEPUCTHUKU  3aBUCHUMBIX  CIIyYaWHBIX  BEIWYMH.
KoBapnamusa u koppemsauusa. DyHKIMM CIIydyalHBIX BEJIWYMH. MHOrOMEpHBIE
pactipenenenusa.  @OyHKOMM  OT  HOPMAJIBHO  PACIPENEIICHHBIX  BEJIWYMH.
Pacnpenenennss Creropenta, Ilupcoma — xwm-kBangpar, CHenexopa-®uiiepa.
IIpenenbHbie TEOpeMbl TEOpUU BeposTHOCTEW. LleHTpanpHas rpenesbHas Teopema.



Cny4aitneie npouecchl. [IpuMepsl UCMONB30BaHUSI BEPOSITHOCTHBIX MOAXOAOB MPHU
pELIEHUH 3KOHOMHUKO-YIIPAaBIECHYECKUX 3a7a4.

[IpenmeT MaTeMaTHUYECKOW CTAaTUCTUKHU. BEIOOpOUYHBIN MeToa. MeTo bl
otbopa. Pernpe3eHTaTuBHOCTH BEIOOpKH. Bapuannonusii psia. TabnuaHoe
npenacrasiieHue BeIOOpkH. ['paduyeckoe npeacraBienue BoIoOpku. [lonuron,
TUCTOTpaMMa, KyMyJisita. YHCIIOBbIE XapaKTepUCTUKU BBIOOPKU. Mojia U MeuaHa.
[TocTpoeHune TOYeYHBIX OLICHOK /I IapaMeTPOB pacipeaeacHuss. MeTo1 MOMEHTOB.
Hecmeniennas, coctosiTebHasi U TOUYEYHAs OLEHKA. DMIIUPUUECKOE CPETHEE U
sMnupuyeckas nucnepcud. [loctpoeHne HHTEpBAIBHBIX OLIEHOK. /[[0BEpUTENbHBIN
uHTepBai. OueHka TpedyeMoro oobemMa BEIOOPKH.

Tema 4.2. Cay4aiiHble BeJJMYMHBI U MPOLECCHI.

Tema 4.3. DJjIeMeHTHI MATEMATHYECCKON CTATUCTUKH.

OnOHOCTOPOHHME JOBEpPUTEIbHbIE HHTEpBaibl. [IpoBepka CTaTUCTUYECKUX
runore3. IlpuMepsl MCIONb30BaHUs METOJOB MAaTEMATHYECKOM CTATHUCTHUKH IIPU
pEIEHNH SKOHOMHUKO-YIIPABIECHYECKUX 3a1a4.

6. TMEPEYEHH YYEBHO-METOJINYECKOT'O OBECIIEYEHUS JIISI
CAMOCTOSITEJIbHOM PABOTHI OBYYAIOIIMXCS MO
JTUCHUIIJIMHE (MOYJIIO)

Paznea 1. JIuneitnas aareodpa

Tema 1.1. MaTpuilbl U OnIpeaeaUTENN.
Tema 1.2. Cuctembl TMHEWHBIX YPABHEHUI.
Tema 1.3. JIuHeitHbIE NPOCTPAHCTBA.
Cnucok auTepaTypsbl IO pa3aey:

1. I'eBopksan II.C. u ap. Beicmias matemaTuka [ SKOHOMHUCTOB. - M.:
«Oxonomukay, 2010.

2. Kpemep H.II. m np. Beicmias marematuka miss KOHOMHUCTOB. — M.:
IOnuTHu-/lana, 2014.

3. [Mumaues B.C. Beicmias maTemMaTuka: y4eOHMK M MPAKTUKYM IS
OakanaBpos. -M: Undpa-M, 2018.

4, [Tankna A.C., lankun B.A. 3amaunm ¢ pelmIeHWSMH IO BBICIIEN
MaTeMaTHKe, TEOPUHU BEPOSATHOCTEN, MaTeMaTUYECKON CTaTHUCTHKE,
MareMaTH4ecKoMy  nporpammupoBanuto. - M.: JlamkoB wu K, 2015.

http://www.iprbookshop.ru/5103.

5. [Mabyana M.U. Marematuka. - M.: BUHOM. JlaGoparopusi 3HaHWMiA,
2012. http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., TeruoB C.E. Jluneitnas anreOpa v aHaqUTHYECKas
reOMETpHsL. - M.: EBpasuniickuit OTKPBITHIN UHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.



7. Ipec ILB. Maremaruka misi rymanutapueB. OOmmii Kypc: yueoO.
nocobwue as By30B. - M.: Jloroc, 2009.

8. MroxxenkoBa JIL.U., TroxxkenkoBa O.10., Muxanmun I'.A. [Ipaktukym 1o
Bbiciiet maremaruke. Yacte 1. - M.: BMHOM. JlaGoparopust 3Hanuii, 2012.
http://www.iprbookshop.ru/6524.

Bonpocwr ona camonpoeepku:

1. TloHsiTHE MaTpPHULIBI, ONIPEAEITUTENS] MATPULIBI BTOPOTO, TPETHETO U BBICILIUX

MOPSIJIKOB.

[IpaBuita BIYKCIICHUS ONIPEIEITUTEIIEH.

Onepanuu HaJ MaTpUIIAMHU.

DOnemeHTapHbIe NpeoOpa3oBaHusl CTPOK MaTpulbl. [IpuBeneHne MaTpubl K

CTyIIeHYaToOMy Buy U Buay ["aycca.

Panr maTpuiipbl.

OOpaTHas MaTpuLa: CBOMCTBA, CHOCOOBI IOCTPOEHUSI.

7. COBMECTHOCTb U ONPEICICHHOCTh CHUCTEMBl JIMHEHHBIX alreOpandyecKui
ypaBHeHull. Teopema Kponekepa-Karemnm.

8. Pemienue cuctem JIMHEHHBIX anreOpandyecKuil ypaBHEHUU C TMOMOIIBIO
oOpatHO# MaTpulbl 1 pasuia Kpamepa.

9. Pemenne cuctem JIMHEHHBIX anreOpandeckuil ypaBHeHU meToaoM ["aycca.

10. JIuneitHass OMHOpOJHAS CHCTEMa alreOpaMdecKuX ypaBHCHHM, e¢
(dyHIaMeHTaJIbHAsI CHCTEMa pPEUICHUM.

11. CBs13p pelmeHud JMHEHHBIX OJHOPOJHBIX M HEOJHOPOIHBIX CHCTEM
YPaBHECHUM.

12. Jluneitnple mpocTpaHcTBa. JIMHEHHas 3aBHCHUMOCTh W HE3aBHCHMOCTH
BEKTOpOB. basuc m pasmepHocTh mpocrpaHcTBa. KoopauHatel BeKTOpa B
3aJJaHHOM 0Oa3uce.

13. JIuneiiHple onepanuy HaJ, BEKTOpaMH.

14. CkansipHoe pou3BEICHHE JIBYX BEKTOPOB U €0 CBOMCTBA.

15. BekTopHOE MPOU3BEICHNUE IBYX BEKTOPOB, €I0 CBOWCTBA.

16. CMemiaHHOE TIPOU3BEACHHUE TPEX BEKTOPOB U €r0 CBOWCTBA.

17. B3aumMHO€ pacroyioKeHue BEKTOPOB.

oW

o

3aoanus ons camocmosmenvHol pabomoi.:

1 20 3 4
1. JlaHbl MaTpHIIbI 10 3] 1" B=| 1 0] .Halitn
-2 5
a) matpuiy A—3B" | 6) matpury A- B
2. Pemmuts cucremy meronom Kpamepa u ¢ moMorp0 00paTHO MaTpHIIHI.
X+y+z=1
2X+2y+z2=1
X+3y+2z=3



3. Pemmtsh cucreMy ypaBHEHHIA.

2X-y—-7=-3
X+y—-8z=33
y—52=23

4. Ha ocHoOBe MOACIN MCIKOTPACIICBOTO OanaHCca HAaWTH BaJOBBIM BBIITYCK

200
MPOAYKIIMH JUISI KOHEYHOr o cripoca C =(

300
0,125 0,4
A= .
(0,25 o,3j

5. Ilpennpusthe oka3piBaeT 2 BUAA YCIYr WM UCIOJB3YET ISl 3TOro 3 BHJA

j U TEXHOJIOTUYECKOM MaTpHIlbl

pecypcoB B OIPaHHYCHHBIX KOJMYECTBaX. |-l pecypc wumeercs B
kosmuectBe S50 emuHuu, 2-i pecypc B konmdectBe 200 enuHun u 3-i
pecypc B kosmmuectBe 160 enuaun. Jiist okazanus ogHOM yciyru 1-ro Buaa
Tpedyercs 5 en. 1-ro pecypea, 20 en. 2-ro pecypca u 32 en. 3-ro pecypca, a
JUIsL OKas3aHusi ogHoM yciyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 en. 3-ro pecypca. Onpeaenure, CymiecTBYET JIM TaKOW ILUIaH
OKa3aHWsl YCIYyT, IPU KOTOPOM OyAYyT M3pacXo0/I0BaHbl BCE UMEIOIIUECS Ha
NPEANPUSTAN PECYPCHI.

Pa3znes 2. AHATUTHYECKAS TeOMETPHUA

Tema 2.1. AHanuTHyecKasi TEOMETPHUS Ha TIIIOCKOCTH.

Tema 2.2. AHaIUTHYECKAsI TEOMETPUS B TPOCTPAHCTRBE.

Cnucok auTepaTypsbl IO pa3aeiy:

1. Teopksn II.C. u ap. Bricmiag maremMatuka Uisi SKOHOMHUCTOB. - M.:

«OxoHomukay, 2010.

2. Kpemep H.III. u gp. Breiciias mMatemaTwka A7t SKOHOMHUCTOB. — M.:

IOnuTu-/lana, 2014.

3. Ilunmayer B.C. Bpicmias marematuika: y4eOHUK M TMPAKTUKYM JIJIS

OakanaBpos. -M: Uudpa-M, 2018.

4. Ilankun A.C., Ilankun B.A. 3agaun c pelieHUsSIMH 1O BbICHIEH

MaTeMaTUKe, TEOPUU BEPOATHOCTEH, MaTEMaTHUYE€CKONM  CTaTUCTHUKE,

MaTeMaTH4eCKOMYy IporpammupoBanuto. - M.: JlamkoB u K, 2015.

http://www.iprbookshop.ru/5103.
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5. IMabynun M.MU. Marematuka. - M.: BUHOM. JlaGoparopus 3HaHUIA,
2012. http://lwww.iprbookshop.ru/6471.

6. PomannukoB A.H., TernoB C.E. Jlunelinas anreOpa ¥ aHalIMTUYECKas
reomerpusa. - M.:  EBpasuiickuii  OTKpbITBIA  uHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

7. I'pec T1.B. Maremaruka s rymanuTapueB. O6muil kypc: yued. mocobue
11 By30B. - M.: Jloroc, 2009.

8. HrwookenkoBa JL.U., JrokenkoBa O.1O., Muxanun I'.A. Ilpaktukym mno
BbIcIel MatemaTuke. Yacts 1. - M.: BUHOM. Jlabopatopus 3nanuii, 2012.

http://www.iprbookshop.ru/6524.

Bonpocul ona camonpogepku:

1. Pa3nuuHble BUIBI ypaBHEHUS MPSMOM HA IIIOCKOCTH.

2. KpuBble BTOpOro nopsijika, X KaHOHU4E€CKHE YpPaBHEHUS.
3. YpaBHEHHE IJIOCKOCTH.

4. VYpaBHeHHE NPSIMOU B MPOCTPAHCTBE.

3)

BzaumHoe PaCIIOJIOKCHUC HpHMOﬁ H IINIOCKOCTH.

3aoanus ons camocmosmenvHol pabomol.

1. B tpeyronpHuke ABC HaliTu TOuky mnepecedeHusi cTtopoHbl AC ¢
BBICOTOM, ONYILIEHHOW U3 BepuMHbl B. 3agaHue BBINOJHUTH TrpapUyecKu U
anamutryecku. A(6;-2); B(8;1) u C(5;-3).

2. Hammcate ypaBHEHHE IITOCKOCTH, NPOXOMAIIEH dYepe3 TOUKy A

nepneHauKysapHo Bektopy AB, roe A(1;3;-2); B(3;5;0).

3. Hanwucats kaHoHmdeckoe ypaBHenus mpsmoii DE, tme D(2;3;-4);
E(1;6;4).
4, Hanucars ypaBHEHUE IIOCKOCTH, MTPOXOISIIEN YEPE3 TPU TOUKHU:

M, (1:23), M,(3:01) n M,(1;-2-3).

Pa3zgena 3. MaremaTn4ecKuii aHAJIN3

Tema 3.1. UucnoBble nocienoBaTeabHOCTH. [Ipenesnnl u ux cBoiCcTBa.
11


http://www.iprbookshop.ru/6524

Tema 3.2. ®ynkuuu oxHoM nepemenHol. [Ipeaen n HenpepbIBHOCTD (PYHKIIUU.

Tema 3.3. Juddepennuansnoe ncuncienne GyHKIUN OAHON epEMEHHOM.

Tema 3.4. HHTerpanpHOe ucuuciaeHue PyHKIUN O HON IEpEMEHHOM.

Tema 3.5. Juddepennuanbnoe u HHTErpabHOE HCUUCITCHNUE QYHKIIUNH MHOTHX

MIEPEMEHHBIX.

Tema 3.6. [Quddepenunanbubie ypaBHEHUS.

Cnucok 1umepamypul no pazoeny:

1. I'eBopksin I1.C. u np. Beicmias mMarematvika Jjii SKOHOMHUCTOB. - M.:
«Oxonomukay, 2010.

2. Kpemep H.II. m np. Beicmas mMaremaTtuka s SKOHOMHUCTOB. — M.:
IOnutu-Jlana, 2014.

3. IlIunaues B.C. Beicmas wmaTemaTuka: Y4YEeOHHMK U MNPAKTHKYM IS

OakanaBpos. -M: Uudpa-M, 2018.

4, [MMankun A.C., lankun B.A. 3agaum c pelmieHusIMH IO BbICHIEH
MaTeMaTHKe, TEOpUU BEPOSTHOCTEH, MaTeMaTU4YECKON CTaTUCTHKE,
MareMaTH4ecKoMy  mporpammupoBanuto. - M.: JlamkoB wu K, 2015.

http://www.iprbookshop.ru/5103.

5. [IMa6ynnn M.U. Marematuka. - M.: BUHOM. JlaGopatopusi 3HaHwmii,
2012. http://www.iprbookshop.ru/6471.

6. Tep-Kpuxopos A.M., llabynnn M.N. Kypc maTemaTuueckoro aHaausa.
- M.: BUHOM. JlaGopartopus 3Hanui, 2013. http://www.iprbookshop.ru/6508.

1. I'pec I1.B. Marematuka nis rymanutapueB. OOmmi kypc: yue0.
nocobue as By30B. - M.: Jloroc, 2009.

8. roxenkoBa JILU., HroxenkoBa O.}O., Muxanun I'.A. IlpakTukym mno
Boiciield Marematuke. Yacte 1. - M.: BUHOM. JlaGopatopusi 3uanmii, 2012.
http://www.iprbookshop.ru/6524.

9. MroxkenkoBa JI.M., {roxenkoBa O.}O., Muxanun I'.A. Ilpaktukym 1o
Boiciield Marematuke. Yacte 2. - M.: BUHOM. JlaGopatopust 3uanmii, 2012.
http://www.iprbookshop.ru/6523.

Bonpocwi ona camonpoeepku:

12



1. [TocnenoBarensHOCTD. [Ipenen 4nciIoBoON MOCIEA0BATEIBHOCTH.
2. ®yukusa. CriocoObl 3amanus QyHKITUH.
3. [Tpenen ¢pynkuuu B Touke. OgHocTopoHHMe npeaensl. [Ipenen pynkuun

Ha OECKOHEYHOCTH.

4, HemnpepoiBHocTs  ¢yHkuuu. Touku paspeiBa (QYHKIMH W HX
KJIacCUUKaIIUs.

5. [TpousBoaHas GyHKIUU: ONIPEAeTICHNES, TEOMETPUIECKUN CMBICIL.

6 [IpaBuna BeIYUCICHUS TPOU3BOTHOM.

7 [TpousBoaHas CIIOKHOU (PYHKITHH.

8. [Tpon3BOAHBIC BBICIIMX MOPSIIKOB.

9 Hudbdepenumpyemoctb byHKIUU. Teopemsl 0 CBSI3H

mudpepeHInpyeMOCTH ¢ HEMTPEPHIBHOCTHIO U € CYIIECTBOBAHUEM IPOU3BOIHOM.

10. HMuddepennnan GyHKIUNA U €0 TEOMETPUUYECKUN CMBICI.
11. [TpousBoansie u AudhepeHIrnaIbl BHICIINX MOPSIKOB.
12. PackpbiTue HeonpenenenHocren (mpasuio Jlonurans).
13. AcumnTotsl rpaduka QyHKIUH.

14. JloctaTo4yHbI€ YCIOBUSI MOHOTOHHOCTU (DYHKIIUH.
15. JlocTato4yHbie YCIOBUS SKCTPEMYMOB (DYHKIIHH.
16. JlocTatouHbie YCIOBUS BBIMYKJIOCTH, BOTHYTOCTH, TOYKM Meperuda
rpaduka QyHKIIHH.
17. OO61mmast cxeMa ucciaenoBanus (PyHKIIMU U TIOCTPOCHHE rpaduka.
18. [TonsiTuss mepBooOpa3HOM (PYHKIMHM MU HEONPEAECICHHOIO HHTerpana.
OCHOBHBIE ~ CBOMCTBAa  HEOINpPEACIICHHOIO0  HMHTerpama. Ta0imuma  OCHOBHBIX

HCOIIPCACICHHBIX MHTCTPAJIOB.

19. 3aMeHa MEPEMEHHON B HEOIIPEICIICHHOM UHTETPAJIE.
20. Metoa MHTErpUpOBAHUS IO YACTSIM.
21. [IoHsiTHE  ONpENENIEeHHOTO  HHTErpasa. OcHoBHBIE ~ CBOICTBa

onpenesnieHHoro uHterpana. @opmyna Herotona-JIeitOnua. 3ameHa nepeMeHHOUN B

OIIPpCACICHHOM HHTCIPAJIC.
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22,

I/IHTCFpHpOBaHI/Ie 110 qacTAM B OIIpCACIICHHOM HHTCTpAJIC.

HecoOcTBeHHbIE HHTETPAJIBI.

23.
24,
25,
26.
217,

[TonsiTne GyHKIIMU MHOTHX MTEPEMEHHBIX.

[Ipenen u HenpepHIBHOCTH (YHKITUH IBYX IIEPEMEHHBIX.

YacTHble TPOU3BOIHBIE. HaCTHBIE MPOU3BOJIHBIEC BBICIIUX MTOPSIIKOB.
Teopema 0 paBEHCTBE CMEIIAHHBIX POU3BOAHBIX.

Huddepenuupyemble GyHKIIUU MHOTUX nepeMeHHbIX. Juddepeniman

(GyHKIMYA MHOTHX MTEPEMEHHBIX.

28.
29.
30.
31.
32,
33.
34,
35.
36.
37.

[TpaBuna guddepenurpoBanns GyHKIUNA MHOTUX TEPEMEHHBIX.
DKCTpeMyMbl (YHKIHUA MHOTHX MTEPEMEHHBIX.

OKOHOMHMUYECKOE MPUI0KEHUE YACTHBIX MPOU3BO/IHBIX.
Huddepenunansupie ypaBHeHus. OOIIME MOHATHS.
HuddepenunanbHoe ypaBHEHUE NIEpBOro nopsaka. 3agada Kommu.
JuddepeHnnanbHble ypaBHEHUS C pa3IesIOIIMMUICS IEPEMEHHBIMU.
Onnopoanbie AuddhepeHnaIbHble YpaBHEHUS.

Huddepennnansubie ypaBHEHUS B MOJHBIX AUddepeHianax.
JIuneiinbie nuddepeHanbabie ypaBHEHHS IEPBOTO MOPSIIKA.

HuddepenninansHbie ypaBHEHUS, JOIMYCKAIOITUE TTOHKEHUE TTOPSIIKA.

38. Jluneitnbie nuddepeHnraibHble ypaBHEHHS BBICIIUX MOPSIKOB.

39.JIuneitHas 3aBUCIMOCTh M IWHEIHAS HE3aBUCUMOCTh CUCTEMBI (DYHKITHIA.

40.

Jluneitnsie ogHOpOAHBIE MU PEepeHITNATbHBIE YPABHEHUS N—TO MOPSIIKa

C MOCTOSIHHBIMU KO3 (HULIMEHTAMH.

41.

[Ipumenenue nud@epeHIaNnbHbBIX YpPAaBHEHUH B SKOHOMHKE H

YIIPaBJICHUH.

3aoanus ons camocmosmenvHot pabomoi.:
1. BbIUHMCINUTH MpEIeb:

2.

. (n=2)-(n-4)-(n-6) . X2 —3x+2 . AIx+4-2
2) lim " - 9lm— s ®lim———

Hcnonb3ys 1-i u 2-i1 3amMedaTeNnbHbIe NPEAEIbI, HAUTH MPEICIIbL:
14



5-x
3. Hnsa byskuu Yy = f(X) HAUTU TOYKU pa3pbiBa, €CIA OHU CYUIECTBYIOT.

. sindx+3x? ] 4+ x\*
Alim—¢ 6)hn1( j -

x—0 X—>00

Hats nx knaccudukanuro. Caenatb 3cku3 rpaduka GyHKIIHAH.

3, x<0,
y=+sinX, 0<x<r,
0, x>
4. B Touke x =3 HaWTH 3HaYCHUE MPOU3BOAHON QYHKIIUH Y = g +x+1.
X —

5. Haittu npousBoiHbIe (PYHKIINNA:

. \cosx
2) y = log,>(tg3x), 5) y:(1+e X)C _

" _ Y2 X2
6. Boruncimrs Y (O), ecrn Y TX &

7. PacKpBITh HEONPEAEIEHHOCTD, UCTOJIb3Ys NpaBuio Jlonuras:

. 2 V4
lim Sin5X +4x i 36" 184 1Inx i ~— —arctgx
a) x>0 2X . 0) M ox : B) M~y
8. Haiitu acuMntoTsl rpaduka GyHKIIMH
x> +5
f(x)=
X—3

9. Haiitu Touku neperuda, IpOMEXKYTKH BBITYKIOCTH U BOTHYTOCTH Tpaduka
byHKIIUN
2x?
f(x)= :
9 1+ x°
10. Haiftu HeomnpeaeneHHbIE HHTETPAJIbIL:
3x+1
j(4x2 +3x+11)dx IX(X_l)dX

11. Beruncnuth onpeneneHHble HHTErpaIbl:

3rl2 X 4
[ cos”dx J dx
0 3 01+x/§

12. HaiiTi yacTHbIE MPOU3BOHBIE MIEPBOTO MOPsiAKa QYHKIUN
z=x%>+2x+y?-3

B TOUYKe M,(-12).

13. Haiitu nonuelil nuddepeHiman QyHKuuu

z=arctg(xy)—~/x> +y*.
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14. Haiitu rpaguieHT QyHKIUU

z=In (2X4 + 4y2) B TOYKE M, (4,-2).
15. Haiitu sxcTpeMyMBbl (PyHKIMHU ABYX MEPEMEHHBIX:

z=x>—xy+y>+9x—6y+20.
16. HaiiTu yCIIOBHBIE DKCTPEMYMEI (PYHKIIMH

z=4y? —10x?, ecmi 5x+y=16.

17. TlpennpusiTie OCYHIECTBISET 3aKylKy aBTOOycOB ABYX THIOB A u B B
KonuuecTBe He Oonee 30 MamumH, KOTOpPbIE JOJDKHBI — OOECHEYHTH
OJIHOBpeMEHHYI0 TiepeBo3Ky He wmeHee 1000 maccaxupoB. CTOMMOCTH
aBToOyca tuma A 1200 teIc. py6., a aBToOyca Tuma B 1300 TBHIC. pYO.
KonuyecTBO maccaxupoB, KOTOPOE MOXKET Pa3MECTUTHCA B OJHOM aBTOOycCe
tina A u B, paBHo 100 m 120, coorBercTBeHHO. CKOJIBKO HAJI0 3aKyNHUTh
aBTOOYCOB Ka)KJI0T0 TUIIA, YTOObI MUHUMHU3UPOBATh PACXObI?
18. Omnpegenure pa3Mepbl KOHCEPBHOM OaHKM LMWJIMHIPUYECKOH (OPMBI,
U3TOTOBJICHHOM W3 MHHHMMAJIBHO BO3MOXXKHOI'O KOJM4YECTBA Marepuania, €ClH
o0beM OaHKM J0JKeH ObITh paBeH 1 J. TONIIMHY CTEHOK, JHA U KPBILIIKU
OAaHKHU HE YUUTHIBATh.
19. Pemuts 3amauy Komm: 2xyy’' = y* -1, y(1) = 2.
20. Pemts ypaBHEHUA:

W' =) -y

2xy'y" = (y)? -1.

Paznen 4. Teopusi BeposiTHOCTEH M 3JIeMEHTbl MaTeMATHYeCKOH

CTATHCTHKU
Tewma 4.1. Cayyalinble COOBITHSI U UX BEPOSITHOCTb.

Tema 4.2. CnyuaiiHble BEJIMYUHBI U IPOLECCHI.

Tema 4.3. D1eMeHThl MATEMaTUYECKON CTATUCTHUKHU.

Chnucox 1umepamypul no pasoeny:

1. Teopksu II.C., Iloremxkun A.B., DiiceiMmour W.M. Teopus
BEPOATHOCTEW U MAaTEMATHUECKasl CTATUCTUKA. - M.: «DkoHOMUKa», 2012.

2. Kpemep H.III. Teopusi BepoATHOCTEH M MaTeMaTuyecKas CTAaTHCTHKA.
Vuebnuk. -M.: FOnutu-/lana, 2012.

3. IlIunaues B.C. Bpbicmas mMaremartka: y4eOHMK W TMPAKTHKYM JUIS

6akanaBpos. -M: Uudpa-M, 2018.
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4. Illankun A.C., Ilankun B.A. 3agaun ¢ pelieHUsSIMU MO BBICIICH
MaTe€MaTUKe, TEOPHUH  BEPOSATHOCTEH, MATEMAaTHYECKOW  CTaTUCTHUKE,
MaTeMaTH4YeCKOMYy TIporpamMmupoBaHuio. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.

5. IMabynun M.U. Marematuka. - M.: BUHOM. JlabopaTopus 3HaHUIA,
2012. http://www.iprbookshop.ru/6471.

6. Komemaes B.A., Kamuauna B.H. Teopus BeposiTHOocTelt u
MaremMarudeckass — cratuctuka. -  M.:  IOHUTHU-JAHA, 2012.
http://www.iprbookshop.ru/8599.

7. JroxenkoBa JL.U., MroxenkoBa O.1O., Muxanmun I'.A. Ilpaktukym mo
BbIcIIe Maremartuke. Yactes 2. - M.: BUHOM. JlaGopatopus 3uanuii, 2012.
http://www.iprbookshop.ru/6523.

8. I'mypman B.E. Teopusi BeposiTHOCTE M MaTeMaTW4yecKasl CTaTHUCTHKA.
V4. mocobue s CTy. By30B. - M.: FOPAMT, 2010.

Bonpocwt ona camonpoeepku:

DneMeHThl KOMOMHATOPHUKHU.

Crnyualinble cOOBITHS, UX Kiaccuukanus. Anredpa COObITHIA.
Kiaccnueckoe u CTaTUCTUYECKOE OIPENESICHUS BEPOSTHOCTH.

TeopeMsl CII0)KEHUSI U YMHOXKEHUS BEPOSTHOCTEM.

®dopMyiia oaHOU BeposiTHOCTH U (popmyia baiieca.

IToBTopHbIe UcnbITanus. opmyna bepuymm.

JlokanbHbIe U UHTErpaIbHBIE TeopeMbl Jlamnaca. @opmyna Ilyaccona.

CrnydaitHble BeTMYUHBI, UX KIacCUUKaius.

© © N o 00 &~ w b E

CBOIICTBa M YHCIIOBBIE XAaPAKTEPUCTUKH NHCKPETHBIX M HEMPEPHIBHBIX
CIIyYallHBIX BEJIMYMH.

10. Hexoropsie pacrpeneneHus BEPOSITHOCTEN JIUCKPETHBIX 51
HETIPEPHIBHBIX CIIyYalHbBIX BEJIUYHH.

11. 3amaun wmaremMaTu4yecKod crTaTUCTUKU. Bwibopka. ['enepanbHas wu

BBI60pO‘—IHa$I COBOKYITHOCTH. CraTtuctuueckas BCPOATHOCTD.
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12. Cratuctuueckoe  pacmpeneneHue  BbIOOpku.  [lomuron  yactor.
I'mcrorpamma.

13. Craructuueckue OleHKH MapaMeTpoB paclpeaesICHUs.

14. TloHsiTHE CTaTUCTUYECKOUN TUMOTE3HI.

15. Cxema nmpoBepKH THIIOTE3bI.

16. Dnementhl  Teopuu  Koppensiuuu.  McciemoBanue — ciydalHBIX

3aBUCHUMOCTEl Mexnay BennuuHamu. KosdduumeHnt koppemsiuuu U €ro

CBOMCTBA.

17

. IlonsaTue (0) ImaKkeTax IMPHUKJIAIHBIX IIporpamMmm MHOTOMCPHOTIO

CTaTUCTHYCCKOI'O aHaJIu3a.

3aoanus ons camocmosmenvHol pabomoi.:

1.

Bec MemkoB ¢ caxapoM  IpeACTaBiIseT  coOOW  HOPMaJIbHO
pacrpeieIeHHYIO0 CIIy4alHyl0 BEJIMUUHY C MaTEeMaTUYECKUM OXUJAHUEM
20 kr um cpenHekBaapatnueckuM oOTkiIoHeHHeM (.5 kr. Omnpenenutsb
BEPOSITHOCTh TOTO, YTO CJIy4alHO BBIOPAHHBIM 1T KOHTPOJS MEIIOK
Oynetr BecuTh He MeHee 19.8 kr. C kakoil BepOSTHOCTBHIO mapTus u3 10
MEIIKOB OyieT Becuthb He Oosiee 200 kr?

ExxenHeBHBIN cripoc Ha xJ1e0 B OpraHu3alud OOIIECTBEHHOTO MUTaHUS

3aaeTcd paclpeiesieHueM BEPOATHOCTEH, yKa3aHHbIM B TaOmuue; MpU
3TOM oJuH OatoH xJjieba nmpuodpetaercsa no 30 py6., a npogaercsa mo 40
py0. Eciiu oH He peain30BaH B TOT K€ JI€Hb, TO K KOHILY JTHS €r0 MOXKHO
npojaaTh TOJbKO 3a 15 py0. Bennuuna 3anaca xjie0a MOXKET MPUHUMATh
OJIHO M3 BO3MOXKHBIX 3HAYEHHUH CMpoca, KOTOPbIe yKa3aHbl B TaOJMIIE.

Ckoiibko 0aTOHOB xJ1e0a cleAyeT 3aKa3bIBaTh €KETHEBHO?

Cripoc (n) 150 200 250 300

BepostHocTs (P(n)) 0.3 0.4 0.2 0.1

3.

B roctunuiy noctynuwio 30 HOBBIX TEJIEBH30pPOB, CPEIU KOTOPBIX 3
UMEIOT CKphIThie nedekTsl. Haymgauy otoupaercs oqun teneBusop. Kakosa
BEPOATHOCTH TOTO, UTO OH HE UMEET CKPBITHIX J1e(heKTOB?

N3 maptuu, conepxameit 10 usmenuit, cpeu KOTOPHIX 3 OpakOBaHHBIX,
Hayjady W3BIEKalOT 3 w3nenus. HallTu BepoOSITHOCTH TOTO, YTO POBHO
OJIHO U3 HUX OpaKOBaHHOE.

18




5. Ins curHanuszanmuu 00 aBapuM  YCTAaHOBJICHBI JBAa HE3aBHCHMO
paboTaIIMX CUTHaNIKM3aTOpa. BeposTHOCTH TOro, 4YTO TMpU aBapUU
curHaiauzatop cpaboraer, paBHa 0,99 mis nmeporo curtanuzaropa u 0,95
uist BToporo. HaliTu BeposiTHOCTH TOro, 4TO MpPHU aBapuu cpaboTaeT
TOJIBKO OJIMH CUTHAJIU3aTOP.

6. duckperHas cnydaiiHas BeIMYMHA X 3a7aHa PsIOM pacipeiesieHus.

Haitru:

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

2) MaTeMaTHYECKOE oxnnanne M X ];

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

/. 3amaHa HempepbIBHAS cllydailHas BelWYMHAa X ¢ MOMOIIBIO IJIOTHOCTH

pacnpesienenus BeposTHocTel (x), COCPEIOTOUEHHAS HA OTPE3KE [as0],

0;x<0
fx)=143x* —2x+1;0<x<1
0; x>1.
i F(x)
a) Haiitu @yHkuto pacnpeneneHus u ee rpaduk.
0) Hailitm maTemaTuueckoe 0>KI/II[aHI/ICM [X ]
B) Haiitn nucnepcuto Dlx ]
(a +b 3b- a]
r) HaiiTu BeposITHOCTD MonagaHusi B UHTEPBAT 2 2
8. Jlana BrIOOpKa 00beMOM N =30
6,28 16,31 {623 (6,35 |6,32 6,36 6,33 6,31 6,26 6,21
6,31 (6,38 {634 (6,25 |6,28 6,39 6,27 6,32 6,29 6,30
6,24 16,32 16,26 1635 6,32 6,31 6,29 6,28 6,33 6,36.

a) Haiitu cratucTruyeckuii psj ¥ HOCTPOUTD MOJIUTOH YaCTOT.

0) CocTaBUTh UHTEPBAILHBIN CTATUCTUYECKUHN psifl, B3sB 7-10 unTepBanos, u

IMOCTPOUTD THCTOTPAMMY 4aCTOT.

B) Haiitu maremaTuueckoe OXHIaHUE

HCTIPABJICHHYIO

BBIOOPOYHYIO  JTUCHIEPCHUIO
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KBaJApaTUYCCKOC OTKIIOHCHHUC 66, HCIIPAaBJIICHHOC CPCAHEC KBAaAPATHYCCKOC

OTKJIOHCHHE S.

9. Menemxepy mo 6€30MacHOCTH KJIMEHTOB HEOOXOIMMO MPOAHATU3UPOBATH
YpOBEHb €€ obecreueHus. V3BeCTHO, YTO B CPEIHEM KaXKIIbIe YETHIPE TOJa C
KIIMEHTaMH TPOUCXOAT 2 CEepbE3HBIX HECUACTHBIX ciydas. Kakum Oymer
3aKOH pacHpeleNieHHs Yucia HEeCUaCTHBIX CIIy4aeB 3a YKa3aHHbBIN
IPOMEXYTOK BPEMEHH, W KakK BBITTIAIUT ero rpaduk? KakoBbI YMCIOBEHIC
XapaKTepUCTHKU d3TOro pacnpeneneHus’ Kakolr Bua wuMeeT QYyHKITHS
pacmpesiesieHnsT 9rciia HECUYAaCTHBIX CIIy4aeB 3a 4YeThlpe roja? Yemy paBHa
BEPOSATHOCTH TOTO, YTO 32 YETHIPE TOJa C KIMCHTaMU MPOU30UIET MeHEe 3-X
HECYACTHBIX CIIydaeB?

10. TTo BeIGOpKe 0OBbemMa N=9, u3BeueHHO M3 HOPMAJIbHOH reHepaabHOM
COBOKYMHOCTH C M3BECTHBIM CPEJIHHUM KBaJpaTHIECKUM OTKIOHEHHEM O =4,

HaiineHa BeIGOpouHas cpemnsas *=185. TIpu ypoeme s3maummoctu 0,05

IIPOBCPUTL HYIICBYIO THIIOTC3Y H 0 M (X ) =15

runotese 1 M(X)>15.

11. Tlo aBym BBIOOpKaM, 00BEMBI KOTOPHIX N=10 W M=8, HW3BICUCHHBIX W3
HOPMAJIbHBIX T€HEPAIBLHBIX COBOKYITHOCTEH, HAalJIeHbl BHIOOPOYHBIEC CPEIHUE
(>_< =142,3

IpU  KOHKYPHPYIOIIEH

— 2 _ —
u ¥ =1453) y ycnpasnennsie aucnepenu (5 =27 y v =32 Tipy

YPOBHE  3HAYMMOCTH a =001

H, :M(X)=M(Y)

qyToO D(X): D(Y)_

12. TloctpoiiTe nuarpamMmy pacCeWBaHHs MJIS IBYMEPHOW COBOKYITHOCTH
JAHHBIX O KOJMYECTBE KOHTAKTOB MEHEIKEPOB IO MPOJaKaM FOCTUHUYHBIX
ycayr U oObeMax WX MOpoJax, MpeJCTaBICHHOW B Talnuie. BeisicHuTE,
CYIIECTBYET JIM MEXK1y YKa3aHHBIMU BEJTMUYMHAMU B3aUMOCBSI3b.

MPOBEPUTh  HYJEBYKD  THUIIOTE3Y

H,:M(X)=M(Y)

IIPU KOHKYPHUPYIOLIEH TUIIOTE3E , CUMTAs,

1 MeHemsep KoHTauTtbl |OB6bem npogam
2 Crpunoe AA. 140 126200
3 beroukwii 6.0, 220 182510
4 PrBuuH /LA, 160 141770
5 |ArywkuH P 170 138280
7. OCHOBHASA N JOINOJHUTEJIBHASA YUEBHAS JIMTEPATYPA
OcHoBHas JuTEparypa
Ne
n/ ABTOD HasBanue N3narenscTBO T'on Hanuune B ObC*
|
1. Enbkun Jluneitnas anrebpa u http://www.iprbookshop
AT. aHAIMTHICCKAs ByzoBckoe u/77939.html
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reomMeTrpus. YdeOHOe | oOpa3oBaHHE 2018
nocobue
2. Kpemep Brictiass maremaruka | FOHUTH- 2017 http://www.iprbookshop
H.III., TUTS sKoHOMHUCTOB. | JTAHA .ru/74953.html
ITytko Y4eOHuk JUIS
B.A., CTYJICHTOB BY30B,
Tpumn o0yJaromuxcs o
.M., YKOHOMHYESCKHUM
®puaman CIICIUATIBHOCTSIM
M.H.
3. [Hankux 3anmaun ¢ pemenusimu | M.: JlamkoB u | 2015 http://www.iprbookshop
A.C., 1o Beiciell | K .ru/5103
[Tankux MaTeMaTUKe, TEOPUU
B.A. BEPOATHOCTEM,
MaTeMaTUYECKON
CTaTHUCTHUKE,
MaTeMaTUYeCKOMY
MIPOrPaMMUPOBAHHIO
*3BC — 31eKTpoHHO - OUOIHOTEYHAs: CUCTEMA
JlonoJIHUTeIbHAS JIUTepaTypa
Ne
/ ABTOD Haszsaunue N3narenscTBO T'on Hanmmune B ObC
1§
1. | I'eBopksH CO6opnuk 3aau o | M.: 2011
I1.C., boraTtas | BeIciI€eit «DKOHOMHKAY
CH., MaTeMaTHUKe IS
bopucosa SKOHOMHCTOB.
E.A. u np.
2. | 'eBopksiH Bricmas M.: 2010
I1.C., MaTeMaTHuKa I «DKOHOMHKA»
Jlannosa SKOHOMMCTOB.
O.10.
CaxapoBa
E.H. u np.
3. | I'eBopksiH Teopus M.: 2012
I1.C., BEPOSATHOCTEUN U «IDKOHOMUKA
[ToremkuH MaTeMaTuJdeckas
A.B.,Oliceimo | cratuctuka. Kypc
T .M. JIEKITHAH.
4. | I'pec IL.B. MareMaTuka 1ist Jloroc 2013 http://biblioclub.ru/index.
OakanaBpoB. php?page=book_red&id=
YHuBepcaibHbIi 233778
KypcC st
CTYJICHTOB
T'YMaHUTaPHBIX
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HaIpaBJICHUM:
yuebHoe rmocobue

5. | Kpemep H.III. | Teopus IOHUTU- 2018
BEPOSATHOCTEUN U JAHA
MaTeMaTHYECKas
CTaTHCTUKA

6. | [llumauen Bricimas M: Uudpa-M | 2018
B.C.. MaTeMaTHKa:
y4eOHHK U
MPAKTUKYM IS
OakajgaBpoOB

7. | lllepbakoBa Teopus Hayunas 2019 http://www.iprbookshop.r
10.B BEPOSITHOCTEH U KHHTA u/81056.html
MaTreMaTHYeCcKast
CTaTHCTHUKA.
YyebGHOE mocobue

8. | Ymakos B.K. | Maremaruka. M. : 2018 http://www.iprbookshop.r
OCHOBBI TEOPUH W3natenbckuit u/78547.html
muddepentmansuel | JJlom MUCuC
X YpaBHEHMH.
YyeOHoe nmocobue

8. HNEPEYEHb TIPOIT'PAMMHOI'O OBECIHEYEHUS,
NHOOPMALMNOHHBIX CIIPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXO/UMBbIX J1JIAA OCBOEHUSA JUCHUITJIMHbI

(MOJIYJIA)

Ne

i WuTepuer pecype (axpec) Onucanue pecypca

1. http://znanium.com/bookread.php DNeKTpOHHO-0MOIMOTeYHAs CUCTEMA,
cofiepiKamiasl JIMTepaTypy IO MaTeMaTHKe ¢
CTaTHUCTUKE

2. CaliT mo pemieHuI0 3ajay JUHEHHOW anreOpsl B
pexxume  onnaiiH.  [IpencraBieHsl  crocoObl

http://www.reshmat.ru pEUICHUS]  CHCTeM  JIMHEHHBIX  YpaBHCHUH,

BbIUUCIIEHHE  OmpenenuTeneif, nedcrBus ¢
MaTpHIIAMH

3. | http://www.mathworks.ru Caiit  comepxxut mnporpammsl MATLAB ¢

QITOPUTMaMH ISl MaTeMAaTUYECKUX PpacyeToB U
rpaduuecKoi BU3yalln3aluu

4. http:/diffurov.net Caiit MO PElICHHUIO U depeHIaTbHBIX
YpaBHEHUH

5. http://intearaloff.net CaiiT TpeqHa3HAYCH ISl PELICHUSI _Pa3IHMHHBIX
3a/1a4 110 MaTEMaTHKE B PEXKUME OHJIAH
6. DNeKTPOHHO-0MOIMOTeYHAs CUCTEMA,
http://www.iprbookshop.ru/ cojiepiKallasi JIMTepaTypy IO MaTeMaThKe W
CTATHCTUKE
7. | http://math.semestr.ru Caiit, cotepKaniuii aIroOpUTMbI PEIICHHSI
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http://znanium.com/bookread.php
http://www.reshmat.ru/
http://www.mathworks.ru/
http://diffurov.net/
http://integraloff.net/
http://www.iprbookshop.ru/
http://math.semestr.ru/simplex/simplex.phpС

Pa3IMYHBIX MAaTEMATHUUYCCKUX 3aJayd

9. TPEBOBAHMUS K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOINYECKOMY OBECIIEYHEHHMIO IUCHUIIJIMHBI (MOAYJIA)

[TomerneHusi, B KOTOPBIX MPOBOIATCS 3aHITHS, MPEACTABISAIOT co00H ydeOHbBIE
ayJIMTOPUH JIJIs1 TIPOBEACHUS y4eOHBIX 3aHATHH. JlaHHBIC ayauTOpUM OCHAIEHHBIC
000pyI0BaHUEM U TEXHUUECKHUMH CPEICTBAMH O0yUCHUSI.

Komnbiotepsl, HH(GOPMATMOHHO-TEJIEKOMMYHHUKAIHOHHBIE CeTH,
anmapaTHO-MPporpaMMHbIe W ayJIHMOBH3YyaJIbHbIe CpPeICTBa, HAXOasiIuecs: B
Y4eOHBbIX ayAUTOPHSIX

- HoyTOYK Lenovo B50 (s mpemogaBaTesisi) ¢ BBIXOJIOM B CETh HHTEPHET;

- mpoektop EPSON EB-W?22 (mmpoekrop SANYO PRO xtrax);

- akKkyctrdeckas cucrema Microlab;

- OKpaH IS IPOEKTOPA,

- IoCKa MapKepHas (y4yeHu4ecKas J0CKa);

[Tomemmenuss Isi  CaMOCTOSTENIBHOH pabOThl  OOYYAIOIIMXCS ~ OCHAIICHBI
KOMITBIOTEPHON TEXHUKOW U MMEIOT BO3MOYKHOCTb TIOJKIIFOUCHUS K CETH MHTEPHET H
o0ecrneunBalOT JOCTYN K BJIEKTPOHHOM HH(OPMAlMOHHO-00pa30BaTEIbHOU Cpese
aKaJIEMHUMU.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B  mpomecce  ocBoeHHS — OUCIHUIUIMHBI ~ HUCTOJB3YIOTCS  CIIEAYIOIIHNE
o0Opa3zoBaTeIbHbIC TEXHOJIOTHU:

1. CranaapTHble MeTOAbI 00YYEeHUSI:

®  JICKLUY;

®  [PAaKTHYECKHE 3aHATHS, HA KOTOPBIX OOCYXJArOTCSI OCHOBHBIE IPOOJIEMBI,
OCBEIICHHBIE B JIEKUUAX U C(HOPMYITUPOBAHHBIE B JOMAIIHHUX 33/IaHUSX;

® NUCHMEHHBIE WJIM YCTHBIE JOMAIIHUE 3a1aHUS;

®  pacYeTHO-aHAJIUTHUYECKHUE, paCUETHO-TpaduUEeCcCKue 3a/1aHus;

®  KOHCYJIbTallMU IIPEIOJaBaTEIICH;

e camocTosiTelibHas paboTa CTYAEHTOB, B KOTOPYIO BXOJHUT OCBOEHHE
TEOPETUYECKOTO MaTepuaja, MOATOTOBKA K NMPAKTUYECKUM 3aHSATHAM, BBIIOJHEHUE
yYKa3aHHBIX BbIIIE MUCbMEHHBIX/YCTHBIX 3aJaHull, paboTa ¢ JUTEPATYPOH.

2. Metoabl 00y4yeHus1 ¢ TIPUMEHEHHEM HHTEPAKTHBHBIX (opm
o0pa3oBaTeJbHbIX TEXHOJIOTHIA:
® UHTEPAKTUBHBIE JICKLUY;
® KpYIJbI€ CTOJIBI;
® IPYNIOBBIE JUCKYCCUU U TIPOEKTHI;
®00CYyKJI€HUE PE3YJIbTATOB PabOThI CTYJEHYECKUX HCCIIEOBATENbCKUX TPYIIIL.
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JIMCT COI'ZTACOBAHUA

Neri/n

[Tonpaznenenue

damunns

IMonamuce

JHara

bubnuoreka
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