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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

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

Henbr0 wu3ydyeHuss IAUCHUILIMHBI SIBJSIETCH - SBIKIETCA O3HAKOMJICHHE
CTYJEHTOB C OCHOBaMH anmapara BbICIIE MATEMATHKH JJI PEHIEHUSI TEOPETUYECKHUX
U TPAaKTHUYECKUX 3a7a4 SKOHOMHKH, a TaKke 0OOCHOBaHHE 3HAUMMOCTH U (PyHKUIUN
MaTE€MaTUKH B aHAJIM3€ 3KOHOMHYECKHX IMPOLIECCOB M MOJATOTOBKE YNPAaBIEHYECKHX
pelieHud, B  NPOTHO3MPOBAHMM M  pa3pabOTKe  CIIEHAPUEB  COLHMAIBHO-
YKOHOMHYECKOTO Pa3BUTHS.

Lens wu3ydeHHus JUCHUIUIMHBI «BpIcHIas wMaremaThka» JOCTHTaeTcs
MOCPEJICTBOM PEILICHUS B Y4EOHOM MpoOIlecce CIEAYIONINX 3a/1ay:

e  (QopMupoBaHue 3HaHUH, yYMEHUH U HABBIKOB, HEOOXOJMMBIX MPHU
MPAKTUYECKOM NPUMEHEHHMH MATEeMaTUYECKUX UWJEed W METOJOB aHalu3a W
MOJICTUPOBaHUs B MPO(eCcCHOHATBHOM AeATEIbHOCTH;

® TIOJIydeHHE  TPAKTHUUYECKUX  HABBIKOB  pacuera  IoKazaTeseH,
UCIIOJIB3YEMBIX ISl MOHUTOPUHTA COLMAIBHO-3KOHOMUYECKOTO Pa3BUTHUSI;

e  BBIpadOTKA  HAaBBIKOB K  MaTeMaTUYECKOMY  HCCIIECIOBAHUIO
HKOHOMHUYECKHUX MPOOIIEM.

2. TPEBOBAHUS K PE3YJIbTATAM OCBOEHWUS TUCHUATIIMHBI
(MOJIY.JIST)

2.1 Ilnanupyemble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

N3yuyenne  mucuuiuimHbel  «Beicmas — maTreMarwka» ~— HaAlpaBJIEHO — Ha
(dbopMHpOBaHUE CIAEAYIOMNUX KOMIETEHIUMI:
YHHBEPCATbHBIX KOMIETEHIMA M HHAUKATOPOB MX JOCTHKEHHS

Kareropus Kon u HammeHnoBaHue .
(rpynna) YK yHHBEpCAbHOI Ko u HaumeHoBaHue HHMKATOPA 10CTHIKeHHU I
YHHBEPCAJbHOH KOMIIETCHIMH
KOMIICTCHIIUH
Cucremnoe wu | YK-1. Cnocoben | YK-1.1. 3naer mnpuHmunsl cbopa, otdbopa u
KPUTHYECKOE OCYILECTBIATh MOUCK, | 0000IIeHusT MH(POPMALMU, METOJUKH CHCTEMHOIO
MBIIIEHHE KPUTHYECKHIM aHalmM3 W | MOAXO0/a Ui pelieHus: NpoecCHOHAIbHBIX 3a7a4
CUHTE3 uHpopmanuy, | YK-1.2. YmMmeer aHaJIN3UpPOBATh u
MPUMEHSTh  CHUCTEMHBIN | CHCTEMaTH3UPOBAaTh  pa3HOOOpa3HbIe JTaHHBbIE,
MOJXOA  JUIi  PEUICHHUs | OLeHUBATh A(PQPEKTHUBHOCTh TMPOLEAYp aHajIu3a
MOCTaBJIEHHBIX 3a7a4 npobsem u TIPUHSATHS peTeHui B
npodecCuOHaIbHOMN e TeTbHOCTH
VK-1.3. Bmanmeer HaBbIKaMM HAy4YHOI'O ITOMCKa H
NpaKTUYeCKOH  paboTel ¢  HMH(OPMAIMOHHBIMHU
MCTOYHHKAMH; METOJIaMH MPUHSTHUS PEIICHUH
YK-10. Cnocoben | YK-10.1. [Tonumaer 6a30BbIe MIPUHLIMIIBI
MPUHUMATD (GYHKIIMOHUPOBAHUSI SKOHOMUKH M SKOHOMHYECKOTO
000CHOBaHHBIE pa3BuUTHs, Leau (OpPMBI ydyacTHs TOCyJapcTBa B
SKOHOMMYECKHE PEIIeHUs | SKOHOMHKE
B pa3iuuHblXx obmactiax | YK-10.2. IIpumenser METO/IbI JIUYHOTO
KHU3HEIEATETbHOCTH. HKOHOMHUYECKOTO U (PUHAHCOBOTO MJIAHUPOBAHUS IS
JOCTHUKEHUS TEKYIIHNX u JOJTOCPOYHBIX
(DMHAHCOBBIX  IIeJIEH, HCIOIB3YeT (PUHAHCOBBIC
MHCTPYMEHTHI ISt yIIpaBJICHUS JUYHBIMU
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¢buHaHCAMH (JTUYHBIM OFO/KETOM), KOHTPOJHUPYET
COOCTBEHHBIC IKOHOMHUYECKHE U (DUHAHCOBBIC PUCKHU

Oﬁﬂleﬂpoq)eCCI/IOHaJILHBIX KOMIIeTEeHIIUH U MHAUKATOPOB MX TOCTHKCHUS .

Kareropus
Kon n nHaumenoBanue .
(rpynma) . Kox 1 HaumeHOBaHMe HHAMKATOPA 10CTHKEHUI
o01menpodeccuoHAIbHOM N
OIIK odmenpodeccnoHaNbHON KOMIIETEHIMH
KOMIIETeHIIH U

OIIK-2 Crniocoben | OIIK-2.4 Ananusupyer, BEIOMpaeT U 0OOCHOBBIBAET
OCYLIECTBIIATh cOop, | MaTeMaTH4YeCKHe MOJENMU ISl pPElleHUs 3aaady B

00paboOTKy W CTaTUCTUYECKHUI | 007aCTH YKOHOMHKH U YIIPABICHUS

aHanu3 naHHbIX, HeoOXoauMbix | OITK-2.5 3naeTr Metombl (opmanu3anuu pas3HBIX
JUISE PEUICHUS TOCTABJICHHBIX | JKOHOMHUYECKUX 3a/lad B MATEMAaTUYCCKUE 3a/1a4ul U
SKOHOMHYECKHUX 3aJ1a4; YMETh peliaTh UX ¢ OMOIIbIO HAKOIUICHHBIX 3HAHHMA
B 00/1aCTH BBICIIEH MAaTEMAaTUKH

2.2 Pe3yabTaTbl 0CBOCHHA 00Pa30BaTEILHOI MPOrpaMMBbl

B pe3ysbraTe U3yuyeHus: AUCUUILINHBI 00yUYaOLIUICs T0JKEH:

3HaTh:

- OCHOBHBIE MOHATHS U METOJbl MATEMaTUYECKOTO aHaIu3a, JIMHEHHON aireOpsl,
aHAJIMTUYECKOW T€OMETPUH, TEOPUH BEPOSTHOCTEH W MATEMaTUUYECKOW CTaTUCTHUKHU,
IPUHLIUIIB MATEMAaTUYECKUX PACCYKIEHUN U MATEMAaTUYECKUX JOKA3aTEeJIbCTB.

- IPUHLHUIIBI 1 METOJBI cOOpa, aHaIn3a U 00padOTKN MaTEMaTUUYECKUX JAHHBIX,
HEOOXOIMMBIX JJIs1 pelIeHHs MPO(EeCCUOHANBHBIX 3a/1a4.

Ymersb:

- pasOupaTbCsi B MNPOPECCHOHAIBHBIX BOMpPOCaX, CHOPMYJIMPOBAHHBIX Ha
MaTEeMaTHUECKOM SI3bIKE;

- MPUMEHATh MAaTEeMAaTUYECKUE TIOHATUS TPH OMUCAHUM MPUKIAJHBIX 3a/1a4d |
UCIIOJIb30BaTh MAaTEMATUYECKUE METOIbI IIPU UX PEIICHUU.

- TPUMEHSATH COBPEMEHHBIE METOJbl cOopa, aHamm3a U 00paboTKU
MaTeMaTHYECKUX JaHHBIX B IPO(ECCUOHATBHON JESTEIbHOCTH

HaBblkH W/WIN ONIBIT A€ TeJIbHOCTH:

- CIIOCOOHOCTH OCYIIECTBIISITH COOP, aHAIN3 U 00PAa0OTKY JTAHHBIX, HEOOXOUMBIX
JUISL pelieHus MpodecCuoHANbHBIX 3a/1a4;

- BJIaJICHUE METOJaMU MaTeMaTUYECKOTO OTNHCaHUs THUIOBBIX
npo(ecCUOHANBbHBIX 3a/1a4 U UHTEPIPETALMU OJIYYEHHBIX PE3yJIbTaTOB

- HaBBIK MPUMEHEHHUS COBPEMEHHOTO MAaTEeMaTHYeCKOTO WHCTPYMEHTapus IJis
pelIeHusl 5)KOHOMUYECKUX 3a/1a4, aHaJIM3a Pe3yJIbTaTOB MaTEMAaTUYECKUX PACUETOB U
00OCHOBaHUS TIOJTYYEHHBIX BHIBOJIOB

3. MECTO JUCHUIVIMHBI MOAYJISA) B CTPYKTYPE
OBPA3OBATEJBHOM NPOT'PAMMBI

Juncimnmaa «BeIcmas MaTeMaTHKa» OTHOCHTCS K 00s3aTebHOM YacTH
ydueOHoro 1iaHa HarpayieHus noarotoBku 38.03.01 DxoHomuka.
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4.  OBBEM JUCHHUILIMHBI (MOIYJISI) U BUJbl YYUEBHOM PABOTBHI

Bcero wacos
Ji1s ouHOM flaa qu9 ) Jns 3a0uHOM
O0beM TUCIUTUTHBI 3a04YHOMI
bhopMbI hopMbI
oOy4deHus opme! o0y4eHHUs
oOyueHus
O0masi Tpya0oeMKOCTb IMCIUIJINHBI 12/432 12/432
(3a4eTHBIX eIMHUIL/YACOB)
KonTakTHas abora — ayIMTOpHBIE
3aHATUA: P Y b 182 108
Jlekuu 62 40
CemuHapbl, TPaKTUYECKUE 3aHATH 116 64
JlaGopaTopHbIe pabOTHI
Kt3a, K12k, Koncd 4 4
CamocrosiTesibHAsA padora
o0yyJaromerocs (Bcero c 182 256
NMPOME;KYTOUHOM aTTecTanmeil)
Bua npomekyTo4HOH  arTecTanuM 3aser Saser
Ox3amen (34) | Dx3amen (34)
(3aeT, dK3aMeH) Dk3amen (34) | Dksamen (34)

5. COAEPKAHME JUCLHUIIIAHBI (MOIYJIST)

51 Conep:xanue IMCHUIIAHBI (MOIYJIs1)

Paznean 1. JIuneiinas anredpa

Tema 1.1. MaTpuusl 1 onpeaeauTeN H.

OcHOBHBIC TIOHATHS TUHEHHOUN anreOpsl. Buapl marpuil. Jlunelinsie onepanuu
HaJ MaTpulaMu. TpaHCIIOHMPOBAHUE MATPHUL. Y MHOKEHUE MATPHUL. DJIEMEHTAPHBIC
npeoOpazoBanusi Matpull. Omnpeaenutens KBagpaTHOWM Marpuibl. MuHOp H
anredpanyeckoe OomnojJHeHue. PaznokeHwe ompenenuTens MO CTPOKE U CTOJOILy.
CgoiicTBa ompeaenurteneit. OOpaTHasi mMaTpuila U CHOCOObI €€ BbIUMCICHUS. PaHr
MaTpHIIbI.

Tema 1.2. CucreMbl JIMHEHHBIX YPABHEHHM .

OcHOBHBIC TIOHSTHS, OmNpeAeieHus W (GOPMBI 3aMMCH CUCTEMBI JIMHEHHBIX
anrebpanuecknx ypaBHennit (CJIAY). YcnoBue coBmectHoctn CJIAY. Pemenue
CJAY no dopmynam Kpamepa. 3amuce u pemenne CJIAY B MaTpudHOM BHIE.
Pemenue CJIAY meronom I"aycca. O6mee pemenne CJIAY. [Ipumenenue CJIAY B
YKOHOMHUKE.

Tema 1.3. BekTopHbI€e IpOCTpaHCTBA.

Omnpenenenue, CBOWCTBA M MPUMEPHI BEKTOPHBIX MpocTpaHcTB. Onepanuu Haj
BekTOopaMu. CKalsipHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEIECHUE BEKTOPOB. YTOI
MEXK]Ty BEKTOpaMHU

Paznen 2. AHasiMTHYECKAsI TeOMETPUS

Tema 2.1. AHATMTHYECKAS TeOMETPHUA HA MJIOCKOCTH.
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OCHOBHbBIE TIOHATHSA AHAJTUTUYECKOW reoMeTpuu. PaznuyHble BUABI ypaBHEHUN
IpSAMOM Ha IUIOCKOCTH. B3auMHOE pacIoloK€HHE TMPAMBIX Ha IUIOCKOCTH.
['eomeTpuueckas HHTEPIPETALUSA PELIEHUS CUCTEMBI JINHEUHBIX HEPABEHCTB.

Tema 2.2. AHasIMTHYECKAsI TeOMETPHUS B IPOCTPAHCTBE.

PasnuunHble BUABI ypaBHEHNH IIJIOCKOCTU M MPSMOU B NMPOCTpaHCTBE. B3anmHoe
PaCIIOIO0KEHUE TUIOCKOCTEN, IPSIMBIX, MPSAMOU U TUIOCKOCTH B IIPOCTPAHCTBE.

Pazngen 3. MaremaTtuyecknui aHAJIU3

Tema 3.1. YncaoBble mocjeaoBareabHocTH. IIpenesibl 1 UX CBOMCTBA.

UucnoBbele MOCIENIOBATENIBHOCTH W Olepauud Hajg HUMU. OrpaHUYeHHBIE U
HEOTPAHUYEHHBIE TOCJIENOBATENbHOCTH. lIpenen mocienoBaTenbHOCTH W €T0
cBoiicTBa. beckoHeuHO Maiibie M1 OECKOHEUHO OOJbIIME MOCIEA0BATEILHOCTH U UX
cBoicTBa. Cxonsmuecs 1 MOHOTOHHBIE MOCIEN0BATENBHOCTH, UX CBOKCTBA.

Tema 3.2. dyHkuuu ogHOM nepeMenHoii. [Ipenes n HenmpepbIBHOCTH
pyHkuHu.

Onpenenenue ¢QyHKIUM OAHON mnepeMeHHON. CrocoObl 3amaHus (YHKIUH.
['padvik OCHOBHBIX 3J€MEHTapHBIX (QyHKUMH. CloXkHas U B3aUMHO OOpaTHbIE
¢bynkuuu. [Ipumeps! QyHKIIMI, HCIOIB3YEMBIX B 3KOHOMUKE U yripaBieHuu. [Ipenen
(GyHKUMHA B OECKOHEYHOCTH M B TOUKE. beckoHEUHO Masbie U 0ECKOHEYHO OO0JIbIINE
¢ynkunu, ux cBoiicTBa. OCHOBHbIE TeopeMbl O mpezenax. [lepBblii U BTOpOU
3aMeuaresbHble npeaensl. HempepblBHOCTD (DyHKIIMH.

Tema 3.3. IuddepennuajbHoe ucuncjieHne PyHKIUNA OTHOH NMepeMeHHOM.

OmnpenencHue TpoU3BOIHON PYHKIIMM OAHOM MEPEMEHHOM, €€ reOMETPUICCKUM
u  (Qusnueckuii cmpici. OcHOBHbIE mpaBwia auddepeHupoBanus. Tabnuia
MPOU3BOJIHBIX OCHOBHBIX JJIeMEHTapHbIX (QyHKiud. Juddepenuuman dyHkmm.
[TpousBogubie u auddepeHnuansl  BHICIIMX  MOPSAKOB. OCHOBHBIE TEOPEMBbI
muddepennuansaoro ucuucienus. llpaswno Jlomurans. YciaoBusi Bo3pacTaHus |
yobiBanus QyHkuuu. Touku skctpemyma. DkcrpeMymbl (pyHkiuu. Heobxomumeble
yCIOBUSL JKCTpeMmyMa. JlocTaTOuHbIE NIPU3HAKKA CYIIECTBOBAHMS JKCTPEMyMA.
Haxoxaenue HauOoOJIbIIETO0 M HAaUMEHBIIIETO 3HAYCHUM HENPEpPHIBHOW HA OTPE3KE
(GyHKUMU. BRIMYKIIOCTh U BOTHYTOCTb, TOUKH Neperuda. Acumnrotel. MccnenoBanue
¢ynkuuu. Iloctpoenne rpaduka ¢yHkuuu. [lpunokeHus Npou3BOJHON B
HDKOHOMHKO-YTIPABJIIEHUYECKUX pacyeTax.

Tema 3.4. HNuTerpajbHoe ucUMc/IeHHe PYHKIHUI OTHOH NePEeMEHHOM.

[lepBooOpasHast GyHKIIUA OJHOW TIEPEMEHHOW M HEOMpeNeIEHHBIN WHTErpal.
CpoiicTBa HeompeneN€HHOT0 HHTerpanga. TaOmuma MHTErpajsoB OT OCHOBHBIX
AJIEMEHTapHbIX (QyHKUUHA. MeToAbl BBIYUCICHHUS HEONPEAeNEHHOT0 HHTErpaia.
OnpeneneHHblil UHTETpajl, €ro CBOMCTBAa. BbluucieHue onpenenéHHOro MHTErpaa
no ¢opmyne Hriorona-Jleiibnuia. 3aMeHa nmepeMeHHON B ONpeneEHHOM UHTErpale,
WHTEIPUPOBAHUE N0 4YacTAM. ['€oMeTpHYecKHe M SKOHOMUYECKHE MPHUIOKEHUS
omnpenenéHHoro uHrerpaiga. HecoOCTBeHHbIE HWHTErpajdbl C  OECKOHEUHBIMU
npeaesiaMyd MHTETPUPOBAHUS U OT HEOIPAHUYEHHBIX (DYHKIIHIA.

Tema 3.5. JIuddepennuanbHoe ucuncjaeHue PyHKUUN MHOTHX
NepeMeHHbIX.

OyHKIMM MHOTMX NepeMeHHbIX. JIMHMM M moBepxHocTH ypoBHA. llpenmen u

HEMPEPHIBHOCTh (DYHKIIMM MHOTUX NepeMeHHbIX. YacTHbie npou3BoaHbie. [lomHbIN
6
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nuddepennpan. YacTHele NPOU3BOAHBIE U TMOJHBIE JU(GEpEeHINANIbl BBICIIUX
nopsakoB. ['pamueHT ¢yHKUMH U ero cBoiicTBa. IIpom3BogHas 1Mo HampaBICHHUIO.
OKcTpeMyMbl (DYHKIMM HECKOJBKUX TepeMeHHBIX. [1o0ambHBI M JIOKaJIHHBIN
sKkcTpeMyMbl. HeoOXoaumble U JOCTATOYHBIE YCIOBHS JIOKAJIBHOTO SKCTpEMyMa IS
GyHKIMI ABYX NEpEeMEHHBIX. YCIOBHBIM 3KcTpemMyM. HaxokneHue yciaoBHOTO
IKCTpeMyMa MeToaoM MHoxuteneil Jlarpamxka. Haubonpiiee u HauMeHbIIee
3HAYCHHUS] MHOTOMEPHOH (YHKIH, HETIPEPHIBHON B 3aMKHYTOM 00JIaCTH.

Tema 3.6. IuddepennuanbHble ypaBHEHUS.

[Tonsitue nuddepennuanbHoro ypaBHeHusi. YacTHoe U o0liee pelieHHs
mupdepeHnnanbubix  ypaBHeHui. JuddepeHuuanbHbie  ypaBHEHUS  NEPBOTO
nopsiaka. 3agaya Komm. Teopema o0 CyIlIECTBOBAaHMM U €IMHCTBEHHOCTH PEIICHUS
T depeHIINaTBbHOTO YpaBHEHUS. YPaBHEHUS € pa3JeiSIIOIIMMUC NEPEMEHHBIMH.
OnHopoaHble U JUHEHHbIE AU(QepeHLnanbHble ypaBHEHU. Y paBHeHUsT bepHyu.
VYpaBHeHus B noyHbIX auddepenumanax. uddepenunanbupie ypaBHEHUS BBICIINX
MTOPSIAKOB.

Pa3znen 4. Teopust BeposiTHOCTE M 3JIEMEHThI MATEMATHYECKOM
CTATUCTHUKH

Tema 4.1. Cuy4yaiiHbie COOBITHSI M UX BEPOATHOCTD.

[Ipenmer TeopuHu BEPOSTHOCTEM. Y CTAHOBJIECHHE 3aKOHOMEPHOCTEH B
cinyyaiiHbIx Tmporieccax. CiywailiHble coObITHSI. CTOXACTUYECKUM HKCIEPUMEHT.
CoObrTHe. DnemeHTapHbI ucxo. IIpocTpaHCTBO 31€eMEeHTapHBIX UCX0/10B. Anredpa
coObIThil. Bunbl cobpiTuii. Oneparnun Han coObiTusiMu. OmipesiesieHne BEPOATHOCTH
HACTYIUIEHUs COObITHS. POpMyIIbl KOMOMHATOPUKY JJIsl BBIYUCIICHUS BEPOSITHOCTEM.
AKCHOMBI TEOpUU BEPOSTHOCTEH. BeposITHOCTH TPOTHUBOIOJIOKHBIX COOBITHH,
CyMMBl  COOBITUH. YCJIOBHasi  BEpPOSITHOCTh. BEpoSITHOCTH  MPOU3BEICHHUS.
HezaBucumocts coObiTHii. ®opmyna monHOM BepositHocTH. Popmyna baiteca.
[locnenoBaTeNbHOCTh HE3aBUCHMBIX OJHOPOAHBIX HcHbITaHui. Cxema bepnHysm.
®opmyna [lyaccona. JlokansHast u uHTerpaibHas ¢hopmyssl Myaspa-Jlamnaca.

Tema 4.2. Curyyaiinble BeJJMYUHBbI U MPOLECCHI.

Onpenenenue Ciy4yalHbIX BEJIMYHH. JIMCKPETHBIE M HENPEPBIBHBIEC CIIyYalHbIE
BeNUMUYMHBL. ['eHepanbHas COBOKYNHOCTh M BbIOOpKa. DyHKUMU pacnpeneneHus
CIy4yalHbIX BenuuuH. IInoTHOCTH pacnpeneneHnss BEPOATHOCTEM. MOMEHTHI
CIIy4YallHbIX BEJIMYMH. MaremaThueckoe OXUIAHUE CIy4alHOW BEJIWYHMHBI U €r0
CBOMCTBAa. Menuana W MoAa CIIydalHOM BeIWYMHBL. Jlucmepcus CiaydalHOU
BEJIMYMHBl U CPEIHEKBANPATUUECKOE OTKIOHEHWE; MX CBOMCTBA. bMHOMHHAIBHOE
pacnpenenenue. Pacnpenenenuwe  Ilyaccoma. HopmanbHOe — pacmpenerneHue.
MHoroMepHsle Ciy4ailHble BEJIWYMHBL. 3aBUCUMBIE W HE3aBUCHUMBIE CIy4YalHBbIE
BEJINYMHBL. YHCIIOBBIE  XAPAKTEPUCTHUKU  3aBUCHUMBIX  CIIyYaWHBIX  BEJIUYMH.
KoBapnamuss u koppemsauuss. DyHKIMM CIIydyalHBIX BEJIWYMH. MHOrOMEpHBIE
pacnpeneneHus. DOyHKIMM  OT  HOPMAJIBHO  PACHPEACIIECHHBIX  BEJIWYMH.
Pacnpenenennst Crerogenta, Ilupcona — Xwu-kBagpar, Caeaexopa-Duiepa.
IIpenenbHble TEOpeMbl TEOpUU BEpOATHOCTEHN. LleHTpanbpHas mnpenenbHas TeopeMa.
Cny4aitnele npouecchl. [IpuMepsl HCNONB30BaHUs BEPOATHOCTHBIX MOJAXOAOB IPHU
pELIEHUH 3KOHOMHUKO-YIIPABIECHYECKUX 3aa4.

Tema 4.3. DJIeMeHTBI MATEMATHYECKOU CTATHCTHKH.
7



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

[IpenMeT MaTeMaTH4YECKON CTAaTUCTUKHU. BeiOOpouHBIM MeToa. MeTo bl oTOOpAa.
PenpesentaruBHOCTh BBIOOpKHU. Bapumammonusii psn. TabmuuHoe mnpencTaBieHHe
BEIOOpKH. ['paduueckoe mpencTaBieHue BBIOOpKU. [lomuroH, rtHCTOrpamMma,
KyMyJssTa. UHCIIOBBIE XapaKTepUCTUKH BBIOOpKU. Mona m meamana. [loctpoerue
TOYEYHBIX OLEHOK Ui IapaMmeTpoB pacupeaencHus. MeTroJ MOMEHTOB.
HecmenienHas, cocTosiTenbHass M TOY€YHAs OIEHKA. OMIIUPUYECKOE CpeaHee U
sMnupuyeckas aucnepcus. llocTpoeHne WHTEpBaIbHBIX OLEHOK. JlOBEpUTEIBHBIN
unTepBai. OneHka TpedyeMoro oobema BbIOOpPKU. OJHOCTOPOHHUE JAOBEPUTEIHHBIC
uHTepBabl. [IpoBepka cTaTucTuueckux runores3. [IpuMepsl Henoap30BaHus METOAOB
MaTeMaTUYECKOW CTATUCTUKH IPU PEUIEHUHA SKOHOMHUKO-YIIPABICHYECKUX 3a1a4.

5.2 Pa3IleJII>I/TeMLl AUCHUIINHBI, UX TPYAOEMKOCTH U BUABI 3aHATHHI
O6buwass mpydoeMKkocmb usy4eHusi QucyunauHbl no y4yeb6Homy nnaHy: 3.E. (yvacos) 12(432)
dopma 0by4eHus OuyHas Bua KoHTpons 3ayveT Jk3ameH(68)
dopma 0by4eHus Ou4HoO - 3a04Hasn Bua KoHTpons 3ayveT Jk3ameH(68)
dopma 0by4eHus 3aoyHas Bug koHTpons
MopaaKoBbI HOMep OuHasn OyHo-3a04Hasn 3aoyHan
Ne TeMbl B AyauTtopHas AynuTtopHas AyauTtopHasn
n.n. COOTBETCTBUU C (KOHTaKTHas) CPC (KOHTaKTHas) CPC (KOHTaKTHas) CPC
paspenom 5.1 PNA n Np/c NP n Np/cC NP n  np/c np
1. i Tema 1.1 4 8 14 2 4 14
2. Tema1.2 6 8 12 2 6 18
3. Tema13 4 8 12 2 4 18
4.  Tema 2.1 4 8 12 4 6 16
5. i 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.. Tema 4.2 6 6 10 2 6 18
14.. Tema 4.3 4 10 12 2 4 18
15. KoHcynbTaumm 0 4 0 0 4 0
(koHTaKTHas)
16. lMpomexyToyHas 0 0 68 0 0 68
aTTectauns (4acos)
BCEINO YACOB INO
AVUCLMNNVHE 62 120 250 40 68 324

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

Pasznea 1. JIuneiinas anredpa
Tewma 1.1. MaTpuupb! 1 onpeaenuTeny.
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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

Tema 1.2. Cuctembl TMHEUHBIX YPABHEHUI.

Tema 1.3. JIuHeHBIE IPOCTPAHCTBA.

Cnucoxk auTepaTyphl O pa3ieiy:

Cwm. Paznen 7
Bonpocwr ona camonpoeepku:

1. TloHsiTEe MATPUIII, ONIPEACIUTENS] MATPUIIBI BTOPOTO, TPETHETO U BBICIIUX

MOPSIAKOB.

[IpaBuiia BBIYUCICHUS ONPEICTUTEIICH.

Onepauun HaJ MaTpHUIIAMU.

4. DnemeHTapHbIE MPEe0Opa3oBaHUs CTPOK MaTpullbl. [IpuBeneHne MaTpUIIbI K

CTyneH4aTomMy BUAy u Buay ['aycca.

Panr maTpuiipbl.

OOpatHast MaTpuIla: CBOMCTBA, CITIOCOOBI ITOCTPOCHHUSI.

COBMECTHOCTh U OMNPENECICHHOCTh CUCTEMbl JIMHEUHBIX alreOpanvecKuid

ypaBHeHuil. Teopema Kponekepa-Kanemnu.

8. Pemenne cucteM NMHEHHBIX anreOpandecKuid ypaBHEHHWH C TTOMOIIBIO
oOpaTHOI MaTpulbl U npaBuia Kpamepa.

9. Pemenne cucteM TUHEHHBIX alreOpandecKuii ypaBHEHH MeTooM [ aycca.

10. JIuneitHass OMHOpOJHAs CHCTEMa alreOpaMdecKuX ypaBHCHHM, e¢
(dyHIaMeHTaJIbHAsI CHCTEMa PEUICHUM.

11. CBsi3p  pelieHUN JUHEHHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHCTEM
YPaBHEHUM.

12. JIuneitaple mpocTpaHcTBa. JIMHEHHas 3aBUCMMOCTh M HE3aBUCHUMOCTD
BEKTOpOB. ba3uc m pasmepHocTh mnpoctpaHcTBa. KoopaumHaTel BeKTOpa B
3aJJaHHOM 0Oa3uce.

13. JIuneiiHple onepanuy HaJ, BEKTOpaMH.

14. CkansipHoe pou3BeACHHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

15. BekTOopHOE NMPOU3BENCHHUE IBYX BEKTOPOB, €0 CBOMCTBA.

16. CMemaHHOE TIPOM3BEACHHUE TPEX BEKTOPOB U €r0 CBOWCTBA.

17. B3aumMHOe pacroyioxkeHue BEKTOPOB.

w N

~N oo

3aoanus ons camocmosmenvHol pabomoi.:

1 20 3
1. JlaHbl MaTpHUIIbI 10 3/ ™® B=| 1 0] .Haiitn
-2 5

a) marprry A—3B" | 6) marprmy A+ B
2. Pemuts cucremy meronoM Kpamepa u ¢ moMonipto0 00paTHOil MaTpHIIbI.

X+y+z=1
2X+2y+z=1
X+3y+2z=3

3. Pemmtsh cucreMy ypaBHEHHIA.



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

2X—-y—-2=-3
X+y—-8z=33
y—-5z=23

4. Ha ocHoBe Moaenu MexoTpaciieBoro 6anaHca HaiTH BaJOBBIN BBITYCK

200 .
MMPOAYKIIMU IJIs1 KOHCYHOTO CIIPOCa C= [300] N TCXHOJIOTHUYCCKOU MaTpUIbI

0,125 0,4
- [ 0,25 0, 3) '

S. [Ipennpusitne okaspBaeT 2 BUAA YCIYT U MCIIOIB3YET I 3TOro 3 BUAA
pPECYpCOB B OrPaHMYEHHBIX KOJIMYECTBaX. 1- pecypc umeercs B KojuyecTtBe S50
eauHul, 2- pecypc B koimuectBe 200 enunuu u 3-i1 pecypc B koimdectse 160
enunauil. J{ns oxazanust ogHOM yciyru 1-ro Buga tpebyercs S en. 1-ro pecypcea, 20
en. 2-ro pecypca u 32 en. 3-ro pecypca, a Ijsl OKa3aHus OAHOW yCiIyru 2-TO BHJA —
10 en. 1-ro pecypca, 5 en. 2-ro pecypca u 8 en. 3-ro pecypca. Omnpenenure,
CYIIIECTBYET JIM TaKOM IJIaH OKa3aHWs YCIYT, IMPU KOTOPOM OYIyT U3PACXOJOBAHBI
BCE MMEIOIINECS HA IPEANPUITUN PECYPCHL.

Pa3znes 2. AHATUTHYECKAS TeOMETPHUA

Tema 2.1. AnanuThuyeckasi TEOMETPHUS Ha MIJIOCKOCTH.

Tema 2.2. AHanuTHYECKASI TEOMETPHUS B MIPOCTPAHCTBE.

Cnucok nurepaTypsl IO pa3aeny:

Cwm. Paspen 7

Bonpocul ons camonpoeepku:

PaznuuHbie BUIbI ypaBHEHUS NIPSIMOM HA TUIOCKOCTH.
KpuBsie BTOpOro nopsika, X KAHOHUYECKUE YPaBHEHHUS.
YpaBHEHUE IIIIOCKOCTH.

YpaBHEHUE NIPSAMOU B IPOCTPAHCTBE.

B3anmHoOe pacnosnoxeHue nNpsMOn U INIOCKOCTH.

3a()aHu;l OJIs1 CAMOCMOSMENbHOU pabompi:

1. B tpeyronsnuke ABC HaiiTu Touky nepeceueHus: ctopoHbl AC ¢ BBICOTOH,
ONMyUIeHHOW M3 BepliMHbl B. 3agaHue BBIMOIHUTH TpadUUECK W AHATMTUYECKHU.
A(6;-2); B(8;1) u C(5;-3).

2. Hanucate ypaBHEHHE IUIOCKOCTH, TMPOXOJAIIe yepe3 TOuky A
nepreHauKyysipHo Bektopy AB, rioe A(1;3;-2); B(3;5;0).

3. Hammcats kaHoHW4eckoe ypaBHeHus npsimoii DE, rne D(2;3;-4); E(1;6;4).

4. HanucaTh ypaBHEHHUE MIOCKOCTH, IPOXOISALIEH Yepe3 TPU TOUKH: M (1;2;3),
M,(3:0;1) u M,(1,-2;-3).

ok whE

Pa3znen 3. MaremaTuyeckuii aHau3

Tema 3.1. Hucnossle nocienoBarenbHOCTH. [Ipenesbl u ux cBOMCTBA.

Tewma 3.2. Oyuknun ogHOM epeMeHHou. [Ipenen n HempepsIBHOCTH (PYHKITUH.

Tema 3.3. Juddepennuansnoe ncuncienne GyHKIUN OAHON MepEMEHHOM.

Tema 3.4. HurerpanbHoe ucUMcIeHUE PYHKIHMI OTHOMN MEpEMEHHOM!.

Tema 3.5. Juddepennuanbnoe u HHTErpabHOE HCUUCICHUE QYHKIIUNH MHOTHX
10



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

NEePEMEHHBIX.

Tema 3.6. Iuddepennnansubiec ypaBHCHHUS.

Cnucok auTepaTyphl IO pa3ieiy:

Cwm. Paznen 7

1. TeBopksn II.C. m np. Beicmias maremaTtuka i 3KOHOMHUCTOB. - M.:
«Oxonomukay, 2010.

Bonpocwt ona camonpogepku:

1. TlocnemosarenbHOCTh. [Ipenen uncaoBoii MOCIEI0BATEILHOCTH.

2. Oynknusa. CiocoOsl 3aaHus PYHKIIUH.

3. Ilpenen ¢ynkuuu B Touke. OnHOoCcTOpOoHHUE mpenensl. [Ipenen ¢pyHkumu
Ha OECKOHEYHOCTH.

4. HenpepbiBHOCT,  ¢yHKIMU. Touku  pa3ppiBa (QYHKIUM U UX
KJ1accuuxanus.

5. [IpousBonHas GyHKIUU: ONpeaAeTeHIE, TEOMETPHUECKUNA CMBICT.

6. [IpaBuia BeIYHMCICHUS POU3BOIHOM.

7. IlpousBonHas clOXHOU (DYHKIIHH.

8. IIpousBomHBIE BHICIINX TOPSAKOB.

9. HMuddepeHnpyeMOCTbH (yHKUIHUU. Teopemsl 0 CBSI3H
g hepeHIMPYEMOCTH C HEMTPEPHIBHOCTHIO U C CYIIIECTBOBAHUEM MTPOU3BOTHOM.

10. uddepenuman pyHKINN U €T0 TEOMETPUIECKHI CMBICIL.

11. T[IpousBoausie u qudPepeHnnans BHICIIUX TOPSIKOB.

12. PackpsiTue HeonpeneneHHocTel (mpasuio Jlonurans).

13. AcumnTotsl rpaduka QyHKIUH.

14. JloctaTouyHbIC YCIOBHS MOHOTOHHOCTH (DYHKITHH.

15. JocTaTo4yHbIE€ YCIOBHS YKCTPEMYMOB (DYHKITUH.

16. octatouyHble YCIOBUS BBITYKIOCTH, BOTHYTOCTH, TOYKH Tieperuda
rpaduka QyHKIHH.

17. O6mas cxema uccieaoBanusi GyHKIIMU U TOCTpOeHUE rpaduka.

18. Tlomsitus mnepBooOpa3HOW (YHKIIMHM W HEOMPEISICHHOTO WHTETpaa.
OCHOBHBIE ~ CBOMCTBAa  HEOINpPEACIICHHOIO0  HMHTerpama. Ta0imuma  OCHOBHBIX
HEOTpeIeNICHHBIX HHTETPAJIOB.

19. 3ameHna mepeMeHHOW B HEOIIPEACICHHOM HHTETpaJe.

20. MeTtoa UHTErpUPOBAHUS IO YACTSIM.

21. Ilonsitue onpeneneHHOro uHTerpaga. OCHOBHBIE CBOMCTBA ONMPEICICHHOTO
unterpana. @opmyna Hriorona-Jleiibnuita. 3aMeHa mepeMEeHHON B OMPEICICHHOM
UHTETrpale.

22. VnaTerpupoBaHHE IO YacTsIM B ompeseraeHHoM uHTerpaie. HecobcTBeHHbIC
WHTETPaJIb.

23. TlonsTre pyHKIIMU MHOTUX TIEPEMECHHBIX.

24. YactHble poU3BOIHBIEC. YaCTHBIC TPOU3BOIHBIC BHICIIINX MOPSIKOB.

25. Teopema 0 paBEHCTBE CMEIIaHHBIX MPOU3BOIHBIX.

26. Juddepenuupyemble GyHKUIUM MHOTMX MepeMeHHbIX. Juddepeniman
(GyHKIMYM MHOTHX [TEPEMEHHBIX.

27. IlpaBwia nuddepenunpoBanus GyHKIIUNA MHOTUX TIEPEMEHHBIX.

28. DxcTtpeMyMbl (DYHKITUA MHOTHUX TIEPEMEHHBIX.
11



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

30. DKOHOMHYECKOE MPIIOKEHNE YaCTHBIX TIPOU3BOHBIX.

31. Juddepennmanbupie ypaBaerus. OOmue MOHITHS.

32. JuddepenunanbHoe ypaBHEHHE MIEPBOTo nopsiaka. 3agada Komu.

33. Jluddepernmanbapie ypaBHEHUS C pa3AeISIOMIUMICS TIEPEMEHHBIMH.

34. Opnnoponubie nuddepeHInaTbHbIC YpaBHCHUS.

35. Jluddepenunanbabie ypaBHEHHUS B IOTHBIX nuddepeHmanax.

36. Jluneiinbie nuddepeHIanbable ypaBHEHHS IEPBOTO MOPSIIKA.

37. JluddepennuanbHble ypaBHEHUS, TOMYCKAIOIINE TOHMKEHHUE TOPsJIKa.

38. Jlunelinbie quddepeHIuanbHbe YpaBHEHHS BBICIITUX MOPSIKOB.

39. Ilpumenenue auddepeHIUaTIbHBIX ypPaBHEHHWH B JKOHOMHKE W
yIpaBICHUH.

3aoanus 01a camocmoamebHou pabomot:
1. BBIYUCIUTH NPEAEIIbL:

) [jm P28 0=8) gy o X2 e X =2

2
n—oo n X—>00 4X + 5 x—0 X

2. Hcnonb3ys 1-i u 2-i1 3amMevaTenbHbIC NPEAEIbI, HAUTH MPEICIIbL:

. sin4x+3x2 . (4
Alim——, 0) I|m(5_xj -

x—0 X—>00
3. Mnsa ¢yskuuu Y = f(X) HalWTH TOYKHM pa3pbiBa, €CIM OHH CYIIECTBYIOT.
Hatb ux knaccudukanuto. Caenarb 3cku3 rpaduxa GyHKIUU.

3%, x<0,
y=<sinx, 0<x<ur,

0, x=>m.

+4/X+1.

4. B Touke x=3 HaAWTH 3HaYEHUE IPOU3BOAHON (DYHKIINH y = -1
X —_

5. Haittu mpousBoiHbIe (hyHKITUI:

., \cos X
2) y = log,°(tg3x), 6) y:(1+e X) .

" 2 X2
6. Beraucute Y (0), ecm Y=X ¢

7. PacKphITh HEOIPEIEIEHHOCTh, UCI0JIb3Ys NpaBwuiio Jlonurass:
i 2 7 _
IimS|n5x+4x |imgex+8+lnx i arctgx
a) x—0 2X ; 6) X—>+00 X3 —2X X B) X—»00 e3/x -1
8. Haiitn acumntoTsl rpaduka GyHKIHH

x> +5
f(x)=
(x) ~_3

12



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

9. Haiitu Touku neperuda, MpOMEKYTKU BBITYKJIOCTH U BOTHYTOCTU rpaduka

byHKIIHA
2x?
f(x) = .
() 1+ x?
10. HaiiTu HeomnpeneaeHHbIE HHTETPAJIBI:
3x+1 dx

[(ax? +3x +11)dx, Ix(x—l)

11. Beruuciaurb OIIPCACICHHBIC MHTCT'PAJIbI:

3 /2 X 4
[ cos—dx j dx
0 3 Ol+\/;

12. HaiiTi yacTHBIC TPOM3BOIHBIC TIEPBOTO MOPAIKA QYHKIIUU
z=x*>+2x+y?-3

B TOUKe M, (-12).

13. Haiitu nonuelil nuddepeHman QyHKuuu

z=arctg(xy)— x> +y>.

14. HaiiTu rpagueHT GyHKIUN

Z= In(2x4 + 4y2) B TOUKE M, (4;-2).
15. Haiitu 3xcTpeMyMbl QYHKIMH JIBYX TIEPEMEHHBIX:

z=x?>—xy+y?+9x—6y+20.
16. HaiiTu ycnoBHBIE SKCTPEMYMBbI (PyHKIIUN

z=4y? -10x*, ecnu 5x+y=16.

17. TlpeanpusiTue OCYIIECTBISET 3aKyNKy aBTOOycoB 1ByX TuioB A u B B
KkonuuecTBe He Oosiee 30 MalIMH, KOTOpbIE JOJDKHBI OOECHEUUTh OJIHOBPEMEHHYIO
nepeBo3ky He meHee 1000 maccaxupoB. Ctoumocth aBToOyca Tuma A 1200 ThIC.
py0., a aBToOyca tuma B 1300 Teic. py0. KonndecTBo maccaxupoB, KOTOPOE MOXKET
pa3MecTuThcsi B 0HOM aBToOyce Tumna A u B, paBro 100 u 120, COOTBETCTBEHHO.
CKOJIBKO HAJ0 3aKylMUTh AaBTOOYCOB Ka)XXJOro THIIA, YTOObl MHUHUMHU3HPOBATH
pacxopl?

18. Omnpenenure pasMepbl KOHCEPBHOW OaHKH UWJIMHIPUYECKOU (HOPMBI,
W3rOTOBJIICHHOM M3 MUHUMAJIbHO BO3MOKHOTO KOJIMYECTBA MaTepHuaa, eciii 00beM
O0aHKM nO0DKeH ObITh paBeH 1 1. ToJNUMHY CTEHOK, JHA W KpPBIIIKK OaHKU He
YYUTHIBATb.

19. Pemmuts 3amauy Komm: 2xyy' =y° -1 y(1) =2.

20. Pemts ypaBHEHUSA:

yy' =) -(y)’;
2xy'y" = (y")* -1.

Pasnen 4. Teopuss BepoATHOCTEl M 3JEeMEHTHI MAaTEeMATHYECKOH

CTATHUCTUKH
13



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

Tema 4.1. CnyyaiiHble COOBITHS U UX BEPOSTHOCTb.

Tewma 4.2. CnyvaliHbple BEJIMYUHBI U IPOLECCHI.

Tema 4.3. D1eMEHTBl MAaTEeMaTUYECKONU CTATUCTUKH.

Cnucoxk auTepaTyphl IO pa3eiy:

Cwm. Paznen 7

Bonpocwt ona camonpoeepku:

DneMeHTbl KOMOWHATOPUKH.

Cnyuaiinbie cOObITHS, UX Kiaccudukanus. Anredpa cOObITHIA.
Kitaccudeckoe 1 CTaTUCTHYECKOE ONPEIEIICHUS] BEPOSITHOCTH.
Teopemsl CII0XKEHNUS U YMHOKEHHS BEPOSITHOCTEN.

dopmyia oTHOM BeposITHOCTH U opmyia baiieca.

[ToBTopHBIe UcnbITanus. opmyna bepuymm.

JlokanbHble U HHTErpaIbHBIE TeOpeMsbl Jlamtaca. @opmyna Ilyaccona.
CrnydaitHble BETMYUHBI, UX KlacCU(UKaIus.

CBoiicTBa M YHCIIOBBIE XapaKTEPUCTUKU JUCKPETHBIX U HEMPEPHIBHBIX
CIIyYalHBIX BEJIMYHH.

10. HekoTopwie pacmpenenieHuss BEPOSTHOCTEH IUCKPETHBIX M HETPEPBIBHBIX
CIIyYalHBIX BEJIUYHH.

11. 3agaun  mMaTeMaTH4ecKOM craTuUCTHKU. BbiOopka. ['eHepanbHas U
BBIOOpOYHAs COBOKYMHOCTH. CTaTUCTUYECKAsi BEPOSITHOCTb.

12. Cratuctuyeckoe pacnpesenenne Bpioopku. [lomuron yactor. ['ucrorpamma.

13. CrarucTudeckue OlIEHKU ITapaMeTPOB pacIpe/IeeHuUs.

14. TloHsTHE CTaTUCTUYECKON THIOTE3HI.

15. Cxema npoBepKU TUMOTE3HI.

16. DnemeHThl Teopun Koppensuuu. VccnenoBanue cirydailHbIX 3aBUCHMOCTEN
Mexay BennuuHaMu. KoadduimeHT Koppensiiiuy u ero CBOMCTBa.

17. TlonssiTe O  Makerax  MPHUKIAJHBIX  OpOorpaMM  MHOTOMEPHOTO
CTaTUCTUYECKOTO aHaJIn3a.

3aoanus ons camocmosmenvHol pabomoi.:

1. Bec mMemnikoB ¢ caxapoM MpeACTaBIIIeT OO0l HOPMAJIbHO pacipeieICHHYIO
CIy4ailHyl0  BEJIIMYMHY C  MaTE€MaTUYeCKUM  oxujgannemMm 20 Kr wu
CpeaHEKBaApaTUYecKuM OTKIOHEHHEM (.5 kr. OmnpenenuTts BEpOSATHOCTH TOTO, YTO
CJly4ailHO BBIOpAHHBIN UIsi KOHTPOJs Melok OyaeT Becutb He MeHee 19.8 kr. C
KaKo¥ BEpOSATHOCTHIO mapTust u3 10 memkoB Oyaet BecuTh He Oosee 200 kr?

2. ExxenHeBHBIN cnpoc Ha Xje0 B OpraHu3aldd OOIIECTBEHHOI'O ITMTaHUS
3a/laeTCs pachpeielieHneM BEpOSTHOCTEH, YKa3aHHBIM B TaOJMIIE;, TPU STOM OJIUH
Oaron xseba mpuobperaercs mo 30 pyO., a mpomaercs mo 40 py6. Ecnu on He
peanu3oBaH B TOT € JIHb, TO K KOHITY JHSI €r0 MOXKHO MpojaTh TOJBKO 3a 15 pyo.
Bennuuna 3amaca xseb6a MOXKET MPUHUMATh OJHO W3 BO3MOKHBIX 3HAUYCHUU CITPOCa,
KOTOpble yKa3aHbl B Tabnuie. Ckoiabko OaTOHOB xJjeba cleayeT 3aka3blBaTh
€)KEITHEBHO?

CcoNOR~ODE

Cripoc (n) 150 200 250 300

BepositHocTs (P(N)) 0.3 0.4 0.2 0.1

14




PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

3. B roctunuiry moctynmio 30 HOBBIX TEIEBHU30POB, CPEIH KOTOPHIX 5 UMEIOT
cKpbIThie nedekTol. Haymady orOGupaercs oauH TeneBu3op. KakoBa BeposSTHOCTH
TOT0, YTO OH HE UMEET CKPBITHIX J1e(heKTOB?

4. U3 maptuu, copepxameid 10 w3nmenwii, cpeau KOTOpbiXx 3 OpaKkOBaHHBIX,
Hay/a4dy M3BJIEKatoT 3 uznenus. HallTu BEpOsITHOCTh TOrO, YTO POBHO OJIHO M3 HHX
OpakoBaHHOE.

5. Ins curHanu3zanuy o0 aBapuM YCTAHOBJIEHBI JBa HE3aBUCHUMO pPabOTAIOIINX
CUTHaJIM3aTopa. BeposSTHOCTH TOrO, YTO MPHU aBApUU CUTHAIU3ATOp cpaboTaeT, paBHa
0,99 nna nepBoro curHanmzartopa v 0,95 miis BToporo. HailTu BEposITHOCTH TOTO, UTO
P aBapuu cpadOTAET TOJBKO OJUH CUTHAIU3ATOP.

6. JluckpeTHas ciryuaiiHasi BenmuunHa X 3a7aHa psiioM pacrpenenenus. Haitu:

1) byHKIHMIO pacnpeaeacHus F(X) u e€ rpaduk;

2) MaTeMaTHYECKOe oxuanne ™ Ry ];

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

1. 3aﬂaHa HCIIPCPBIBHAA cnyqaﬁHa;I BeIMunHa X C IIOMOIIBIO INNIOTHOCTH

pacrpeieseHus: BEpOSTHOCTEH / (x), COCPEIOTOYCHHAS Ha OTPE3KE [ ]

0;x<0
flx)=43x" —2x+1;0<x<1
0; x>1.

F(X) u ee rpaduk.
Mlx]

a) Haiitu pynkiuto pacnpeneneHus
0) HaiiTu MmaTeMaTuyeckoe oOKuJaHue

B) Haiitu nucnepcuto Dlx ]

b

a+b'3b—aj
2 2 )

r) Haiitu BeposITHOCTH MOMNaaHusi B UHTEPBAJ (

8. Jlana BrIOOpKa 06bemMomM N =30

6,28 1631 623 {635 (6,32 6,36 6,33 6,31 6,26 6,21

6,31 (6,38 (634 1625 6,28 6,39 6,27 6,32 6,29 6,30

6,24 1632 626 {635 (6,32 6,31 6,29 6,28 6,33 6,36.

a) Haiitu craTucTHYeCKHil ps ¥ HOCTPOUTD MOJIUTOH YaCTOT.
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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYA)

6) CocTaBuTh MHTEPBAIBHBIN CTATUCTUYECKUM psif, B3sB 7-10 MHTEpBaNOB, U
MOCTPOUTH THCTOTPAMMY YacTOT.

o D

B) Haiitu maremMaTnueckoe OXUAAHHE X' BLIOOPOYHYIO JUCIEPCUIO ¢’
2

MCIPABJICHHYI0  BLIOOPOUHYIO IMCIIEPCHIO S °  BBIOOPOYHOE CpEIHEE

KBaApPpaTHICCKOC OTKIOHCHHC O-“, HCIIPABJICHHOC CPCAHCC KBAAPATHYCCKOC

OTKJIOHEHHE S.

9. Menemxkepy Mo 0€30MACHOCTH KJIMEHTOB HEOOXOAMMO MPOAHATU3UPOBATH
ypoBeHb €€ obOecrnedyeHus. M3BecTHO, YTO B CpelHEM KaXKIble YEThIPE Trojia C
KJIIMEHTAaMU MPOUCXOAAT 2 CEpbE3HBIX HECUACTHBIX ciiydas. Kakum Oyner 3akoH
pacrpeiesieHUsl Yucia HECYACTHBIX CIYy4YaeB 3a YKa3aHHBIM MPOMEKYTOK BPEMEHH, U
Kak BbIDJISAAUT ero rpaduxk? KakoBbl YHCIOBBIE XApaKTEPUCTUKU  ITOTO
pactipenenenusa? Kakoil Bua mMeeT (YHKIUS paclpeieieHUs Yuciia HECUACTHBIX
clly4aeB 3a 4deTbipe roja? Uemy paBHa BEpOSATHOCTh TOTO, YTO 3a YETBIPE Troja C
KJIINEHTaMU MTPOU30MIET MEHEE 3-X HECYACTHBIX CIIy4aeB?

10. ITo BwiGopke o6bema N=9 p3BreueHHON W3 HOPMATBHOH TI'eHEPANLHOI
COBOKYITHOCTH C W3BECTHBIM CPEJHHM KBaJpaTHYeCKUM OTKIOHeHHeM O =4,

HaiileHa BEIGOpouHas cpenHsas X =165 TIpum yposue 3maunmmoctu 0,05 mpoBepuThH

HYJIEBYIO TUIIOTE3Y Ho :M(X)=15 pU KOHKYPHUPYIOLIEH THUIIOTE3€E H,: M(X)>15.
11. Ilo nByM BbIOOpKaM, 00BEMBI KOTOpPBIX N=10 u M=8, W3BJICUECHHBIX W3
HOPMAaJIbHBIX TE€HEPAJIbHBIX COBOKYNHOCTEHN, HalJeHbl BBIOOPOUHBIE cpeaHue (

- po
x=142,3 =27 i Sy = 3,2). HpI/I ypOBHE
NPOBEpUTh HyJNeBylo rumoresy o M (X)=M(Y)

KOHKYPHPYIOIIEHW THIIOTE3E Hy M (X) =M (Y), CUYuTas1, 4yTo D(X)= D(Y).

12. Tloctpoiite amarpamMmy paccewBaHHs [JIsI JBYMEPHOW COBOKYITHOCTHU
JAHHBIX O KOJIMYECTBE KOHTAKTOB MEHEKEPOB IO NMPOAaKaM TOCTUHUYHBIX YCIyT U
o0beMax MX MpPOJAaXK, MPEICTaBICHHON B Tabiuie. BeIsICHUTE, CYIIECTBYET JIM MEXKIY
YKa3aHHBIMH BETUYMHAMU B3aHUMOCBS3b.

_ 2
u Y :145,3) U MCIIPABJICHHBIC JUCIICPCUU (SX

a=0,01

3HAaYUMOCTH IIpu

1 |MeHemxep KoHTakTel |OObem npoga

2 |Chpuvnos A.A. 140 126200
3 Beroukuid B.0. 220 182510
4 PaekwH LA, 160 141770
5 |ArywruH P 170 138280
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7. OCHOBHAJS U JOIIOJIHUTEJIBHASI YUEBHAS JIMTEPATYPA
OcHoBHasi uTEpaTypa:
li\/rgn ABTOp Haszpanue N3paTenncTBO Ton Hammuawne B ObC*
1 | I'eopksiu I1.C. | Beicias dusmariuT 2007 | https://biblioclub.ru/index.ph
u JIp. MaTEeMaTUKA: OCHOBEI p?page=book&id=68871
MaTeMaTHYECKOTo
2. | Kpemep H.III. | Beiciias matemaruka | FOuuru-/lana, | 2017 | _https://biblioclub.ru/index.p
u JIp JUIS1 SKOHOMKCTOB. hp?page=book&id=684732
3. | T'eopksin I1.C. | Jluneitnas anrebpa u | @uamaTiaut 2007 | https://biblioclub.ru/index.ph
agaJiuTHUIeCcKasa p?page=book&id=82792
rCOMETPHSI
*9BC — 2JIEKTPOHHO - OMOIMOTEUHAs CUCTEMa
JlonoJIHUTeIbHAS JTUTEPaTypa:
11\221 ABTOp HasBanue W3narenscTBO T'on Hanuuue B 3b6C
1 | Byrpos 4. C. COOpHUK 3a/1a4 110 dusmatrus 2001 | https:/biblioclub.ru/i
Hukonbsckuit C.M. | BBICIIEH MaTeMaTHKE ndex.php?page=book
&id=67851
2 | Tropun 0. H. Teopust BeposiTHOCTEMH MIIHMO. 2009 | https://biblioclub.ru/i
Makapos A. A. ndex.php?page=book
Cumonona I'. U. &id=63151
3 | Hlankusu A. C. 3aiaun ¢ pemeHusiMy 1o | Mockaa: 2021 | https://biblioclub.rufi
BBICIIICH MaTeMaTHKE, JamkoB u K ndex.php?page=hook
TEOPHUH BEPOATHOCTEM, &id=684406
MaTeMaTHYECKOM
CTaTHCTHKE,
MaTeMaTHYECKOMY
TPOrPaMMHUPOBAHHIO
8. INEPEYEHD ITPOTPAMMHOI'O OGECIIEYUEHMUA,
NHP®OPMAINMOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXO/JNUMBIX JJIs1 OCBOEHUSA JUCIHUIIJIMHBI
MOAYJIA)
I'I\/ril WnTepuer pecypc (aapec) Onucanue pecypca
1. | http://znanium.com/bookre | DaekTpoHHO-OMOIHOTEUHAS cucrema, cozeprKarast
ad.php JUTEPATypy MO0 MATEMATHUKE M CTATHCTUKE
2. CailT mo pemieHWI0 3a7a4 JUHEWHOW anreOpel B PEXKUME
htto: onnaiiH. [IpeacTaBieHbl CIOCOOBI PEIICHUSI CHCTEM JIMHEHHBIX
ttp://www.reshmat.ru . N o
YpaBHCHU, BBIUMCICHHUE  ONpEACIUTENCH, JCUCTBHI C
MaTpHUIIAMU
3. | http://www.mathworks.ru Caiit conmepxut nporpammbel MATLAB ¢ anropurmamu st
MaTeMaTHUYECKUX PacueToOB M rpad)uuecKoil BU3yaln3aiuu
4. http://diffurov.net Caiit no pemenuto qudpdepeHInaTbHbIX YpaBHEHUH
S. htp://inteqraloff.net CallT npenHasHadeH Ui [PCIICHNA  PasiMYHBIX 3a7ad 1O
MaTeMaTHKE B PSKUME OHJIAH
6. | http://math.semestr.ru CaiiT, coeprKaluii aIrOpuTMBbI PEIICHUS Pa3THUHBIX

MAaTEMATUYCCKUX 3ada4
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9. TPEBOBAHMUS K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOINYECKOMY OBECIIEYHEHHMIO IUCHUIIJIMHBI (MOAYJIA)

[Tomemienusi, B KOTOPBIX MPOBOASTCS 3aHATUSA, TPEIACTABIAIOT co00il yueOHbIe
ayJIUTOPUH N7l TIPOBEJCHUS Y4eOHBIX 3aHATHH. J[aHHBIE ayIUTOpUU OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYECKUMU CPECTBAMU O0yUECHUSI.

Komnbiorepsl, UH(OPMANMOHHO-TEJeKOMMYHHKALIMOHHbIE ceTH,
annapaTHoO-IPporpaMMHble W ayJAMOBHM3YaJIbHble CpeICTBa, HaxoJsluecss B
Y4eOHBbIX ayAUTOPHSIX

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

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

- akKkyctryeckas cucrema Microlab;

- DKpaH JUIs POEKTOPa,;

- JOCKa MapKepHas (y4eHHYecKas J0CKa);

[lomemenuss i1 caMOCTOATEIBHOW pabOThl  OOYYAIOIMIMXCS  OCHAIICHBI
KOMIBIOTEPHON TEXHUKOW U MMEIOT BO3MOXKHOCTH MOJKIIOUEHHS K CETH MHTEPHET U
00€eCreynBaOT JOCTYN K 3JIEKTPOHHOW HH(POPMALMOHHO-00pa30BaTEIbHON cpene
aKaJeMHH.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B  mpomecce  ocBOEHMST  AMCLHMIUIMHBI  HMCHOJB3YIOTCS  CIEAYIOIIME
o0pa3zoBaTeIbHbIC TEXHOJIOTHU:

1. CranaapTHble MeTOAbI 00YYEeHUSI:

®  JICKIMY;

®  [PAKTHUYECKUE 3aHATHUS, HA KOTOPBIX OOCYXIAIOTCSI OCHOBHBIE IPOOJIEMBI,
OCBEILIEHHbBIE B JIEKIUAX U C(HOPMYJIMPOBAHHBIE B JOMAIIHUX 3aJaHUIX;

®  [HMCHbMEHHBIC WM YCTHBIE TOMAITHUE 3aJaHUs;

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

e  KOHCYJIbTAIlMU NPENOJaBaTee;

e camocTosiTeNbHas paboTa CTYAEHTOB, B KOTOPYIO BXOJIUT OCBOEHHE
TEOPETHUYECKOr0 Marepuasna, MOArOTOBKAa K NMPAKTUYECKUM 3aHSATHSAM, BBIIIOJIHEHHUE
yYKa3aHHBIX BbIIIE MUCbMEHHBIX/YCTHBIX 3aJaHull, paboTa ¢ JUTEPATYPOH.

2. MeTtoabl 00y4yeHHs1 ¢ TPUMEHEHHMEM HHTEPAKTHBHBIX ¢Gopm
00pa3oBaTeJbHBIX TEXHOJIOTHIA:

® UHTEPAKTUBHBIE JIEKLUY;

® KpYIJbIE CTOJIBI;

® TpYNIOBBIE JUCKYCCUU U MIPOEKTHI;

e O00CyXJEeHHE Pe3yJbTaToB pPabOThl CTYJEHUYECKHX HCCIEeI0BATEIbCKUX

TPYIIIL.
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