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1. MEJb U 3AJAYY N3YUYEHUSA U CHUTLIAHBI (MOIYJIST)

He.]'lbIO N3YyYCHUA NUCHUIIVIMHBI HABJACTCA - ABJLICTCA O3HAKOMIICHHC
CTyACHTOB C OCHOBAMM aIlliapaTra BBICIIICH MAaTE€MaTHUKH AJI PpEIICHUSA TCOPETUUCCKUX
M IMPAKTHYCCKUX 3ada4 OKOHOMHKH, a TAKKC 000CHOBaHHE 3HAYUMOCTU U q)YHKI_II/Iﬁ
MAaTCMAaTUKHU B aHAJIM3€ OKOHOMHWYCCKHUX IPOLECCOB M IMOATOTOBKE YIPABICHYCCKHUX

pelieHuii, B  NPOrHO3UPOBAHMM U  pa3pabOTKE  CIIEHAPUEB  COLMAJIbHO-
HKOHOMHUYECKOTO Pa3BUTHA.
[enp w3ydeHwss AUCUHUILIMHBI «Bpicmias MaremaTuKa»  JOCTUTaeTCs

MOCPEACTBOM PEILIECHUS B Y4EOHOM MpOIECcCe CIASAYIOUINX 3a/1a4:

dbopMupoBaHUE 3HAHWWA, YMEHUM ¥ HABBIKOB, HEOOXOIUMBIX TIpH
MPAaKTUYECKOM NPUMEHEHUM MaTeMaTUYeCKUX HJIeM W METOAOB aHaiu3a |
MOJICIMPOBAHUS B MTPOPECCUOHATILHOM JAESTENIbHOCTH;

IMOJIYUYCHUC

IMPAaKTHUYCCKUX

HaBBIKOB

pacuecra HOKaBaTCHCﬁ,

HCIIOJBb3YCMBIX IJId MOHUTOPHHI'A COOUAIbHO-O0KOHOMUYCCKOI'O PA3BUTHA;

BBIpa0OTKA

HaBBIKOB K

HKOHOMHUYECKHUX MPOOIIEM.

2.

MAaTeMaTHYCCKOMY

HCCIICAOBAaHHUIO

TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JTUCIHUIIJIMHbI

(MOJIYJIA)

2.1 Ilnanupyemble pe3yJbTaTbl 00yUYeHHsI MO JUCHUILITIMHE

N3yuenue

JUCITHUIIIIMHBI «BpIcas

dbopMHpOBaHUE CIAEAYIONIUX KOMIETEHIIUHI:
YHHUBEPCAJbHBIX KOMIIETEHIIHI ¥ HHANKATOPOB X JOCTHKEHHS:

MaT€MaTHKa» HaIpaBJICHO Ha

Kareropus Kox n HauMeHoBaHHne Konx n HaumeHoOBaHUe HHAUKATOPA
(rpynna) YK o0menpodeccunoHAIbHON JOCTHKeHU 001enpodeccuoHAIbHOI
KOMIIETeHIH U KOMIIETeHIH U
Cuctremnoe u | YK-1. Cnocoben ocymectBiarh | YK-1.1. 3naet npunnumnsl coopa, oToopa u
KPUTHYECKOE MOUCK, KPUTUYECKHH aHanu3 | | 0000meHus  uH(pOpManmuu,  METOIUKU
MBIIJICHUE cuHTe3 wuHGOpPMAIMU, TPUMEHATH | CACTEMHOTO  IOJXO0JIa JJIs  PEIICHUS
CUCTEMHBIH TOJIXOJ Ui peHIeHHs | MPOPEeCCHOHANBHBIX 3a/1a4
IOCTaBJICHHEIX 3a/1a4 VK-1.2. VYmeer AHAJIM3UPOBATH u
CUCTEMAaTU3UPOBATH pa3zHooOpa3HbIe
JIaHHEIE, OLICHUBATH 3¢ PeKTUBHOCTD
MpoLEyp aHalu3a MpoOIeM U TPHHITHS
pereHui B npo¢eCcCuOHATBHON
NEesATEIbHOCTH
VK-1.3. Bnageer HaBbIKAMH HAy4YHOTO
MOWCKA W TPAKTUYECKOW paboThl ¢
WH(pOpPMAITMOHHBIMHU HMCTOYHHKAMH;
METOAaMH MPUHSITHUS PEILICHUM
VYK-10. Cnocobern  mpuauMmaTh | YK-10.1. TloHumaer 06a3o0Bble  NPUHIMIIBI
000CHOBaHHEIE sKOHOMHUYecKHe | PYHKIHOHUPOBaHNS SKOHOMHUKH u
pellieHHs] B PA3NMYHEIX 00JacTsAX | KOHOMHYECKOTO  PasBUTHs, HENH (hopmbl
KUZHEIEATEIIbHOCTH y4uacTtud rocyaapCTtBa B S5KOHOMUKE
VYK-10.2. TlpumeHseT METOIbI  JUYHOIO
3KOHOMHYECCKOI'O u (I)I/IHaHCOBOFO
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TUTAHUPOBAHUS I JOCTHXKCHUS TEKyIUX U
JIOJTOCPOYHBIX (hUHAHCOBBIX TeJie,
WCTIONB3yeT (DMHAHCOBBIE HWHCTPYMEHTHI IS
yOpaBIeHUs JIMYHBIMU (DUHAHCAMH (JTUYHBIM
OI0/DKETOM),  KOHTPOJUPYET  COOCTBCHHBIC
SKOHOMHYECKHE ¥ (DMHAHCOBBIC PHCKH

001enpodeccHOHAIbHBIX KOMIIETEHIIM A

H HHAHKATOPOB UX JOCTH/KCHHUS:

Kareropus Kox n HauMeHoBaHHne Konx n HaumeHOBaHUe HHAUKATOPA
(rpynmna) OIIK o0menpodeccuoHAIbHOMI JOCTHKeHU 001enpodeccuoHAIbHOI
KOMIeTeHIHH KOMIeTeHIUH
Cnoco6HOCTh OIIK-2. Cnocoben ocymectsisath | OIIK-2.1  AnanmusupyeT, BbIOMpaeT u
OCYIIECTBIISITh cbop, 0OpabOTKy ¥ aHANU3 JAHHBIX | 0OOCHOBBIBAET MATEMATHUYECKUE MOJIEIH
cOop, aHaNMM3 W | JUIsI pemieHWs 3agad B cdepe | A perieHus 3a1ad B 00J1acTH SKOHOMUKH
00paboTky yIpaBIeHUS IEPCOHAIOM U yIIpaBJICHUS
JTaHHBIX, OIIK-2.2 3nanue MeToAoB (opMaau3ariuu
HEOOXOTUMBIX pa3HbIX ~ DKOHOMHYECKMX  3aJad B
ULl peuIeHHs MaTeMaTHYecKue 3a7auyd U yMEeTh pellaTh
npodeccuoHanb WX C TOMOIIBI0 HAKOIUICHHBIX 3HAHUHI B
HBIX 3a7a4 00J1acTy BhICIIEH MaTeMaTUKU

2.2 Pe3yabTarbl 0CBOEHHSI 00Pa30BaATEJIbHOI MPOrPAMMBI

B pe3ynbTaTe u3yueHus AUCIUTIINHBI 00YUYaOIIUICS JOJKEH:

3HaTh:

- OCHOBHBIE TTOHSTHS U METOJIbI MATEMATHUECKOTO aHan3a, JTUHEHHOU anreOphl,
AHAIMTUYECKON N'€OMETPUM, TEOPUU BEPOSITHOCTENM M MATEMATHYECKOW CTATUCTHUKH,
MIPUHITUIIBI MATEMATHYECKUX PACCYKICHUN U MAaTEMAaTHYECKUX JT0KA3aTEIhCTB.

- IPUHITUTIBI ¥ METOJIBI cOOpa, aHaIn3a U 00padOTKN MAaTEMATUIECKUX JTaHHBIX,
HEOOXOUMBIX JIJIsl peUIeHHs MPOPECCHOHANBHBIX 3a/1a4.

YMmeTh:

- pasbupatbcs B MNpodecCHOHANBHBIX BOMNPOCAX,

MAaTEMATHYCCKOM A3BIKEC,
- IPUMCHATb MATCMATUUCCKUC IIOHATHA IPHW OIMMCAHWH IPHUKIAAHBIX 3ada4 U
HCIIOJBb30BATh MATEMATHYCCKHNEC MCTObI IIPHU UX PCUHICHUU.

- IPHUMCHATDH

COBPCMCHHBIC

METObI

c(hOpMyIMPOBAHHBIX Ha

coopa, aHamuza U 0OpPabOTKH

MaTeMaTU4eCKUX JaHHBIX B IPO(PECCHOHAIBLHOMN e TeIbHOCTH
HaBbIKH W/WJIH ONBIT AeSITEILHOCTH:
- CIIOCOOHOCTH OCYLIECTBIISITh COOp, aHAIN3 B 00pabOTKY JaHHBIX, HEOOXOIUMBIX
IS penieHns TpopeCCHOHABHBIX 3a/1a4;

- BJIaACHUC

METOJaMU

MaTEMATHYCCKOI'O

OININCaHus TUITIOBBIX

npo(hecCHOHANBHBIX 337[a4 U MHTEPIPETALUHU TOTYyUYEHHBIX PE3yIbTaTOB

- HABBIK IPUMEHEHMsS COBPEMEHHOIO MAaTeMaTH4YECKOI0 WHCTPYMEHTApUs Ui
peleHns YJKOHOMHAYECKUX 3a7a4, aHaJIM3a Pe3yJIbTaTOB MaTEMaTHYECKUX PACUYETOB U
000CHOBaHUS MOJIyYE€HHBIX BBIBOJIOB
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3. MECTO JUCHOMIIVIMHBI MOAYJISA) B CTPYKTYPE
OBPA3OBATEJBHON TPOT'PAMMBI

Hucnunnuna «Beiciias MareMaThkay OTHOCHTCS K 00sA3aTENbHOW YacTH Y4eOHOTro
1jaHa HarnpasyieHus noarotoBku 38.03.03 YnpasieHue nepcoHaaIoM.

4. OBBEM JUCHUILIMHBI (MOIYJIS)) U BUJIBLI YUEBHOI PABOTHI

Bcero vacos
s ouHomt Hlus OqHE) i Jlns 3a04HOM
O0BEM TUCIUILINHBI 3a04YHOM
opmsI dopmbI
oOyJeHus Gopmet oOy4eHus
00yJeHus
O0masi TpyaoeMKOCTb IMCIUIINHBI 12/432 12/432
(32a4eTHBIX eJIUHHUI/YACOB)
KonrakTHan abora — ayaIMTOpHBIE
3aHATUA: P v P 1 84 1 08
Jlexuuu 62 40
CeMUHapbl, MPAKTUUECKUE 3aHIATHUS 116 64
JlaGopaTopHbie pabOTHI
Kr3a, K10k, Koncd 6 4
CamocrosiTeqbHast pa6ora
o0yuaromerocs (Bcero c 180 256
MPOMEKYTOYHOM aTTecTanue)
Bug nmpomexyTo4yHOl  aTTrecTalUU 3auer 3aer
Ok3ameH (34) | DOk3amed (34)
(3a4eT, oK3ameH) Ox3ameH (34) | Dx3ameH (34)

5. COJEPKAHME JUCHUIIJIUHBI (MOIYJIS)

5.1 Conep:xkanue IMCUUNIMHBI (MOTYJIA)

Paznen 1. JIuneitnas anrebpa
Tema 1.1. MaTpuibl ¥ ONIpeICIUTEINH.

OcHOBHBIE MTOHSATHS JTMHEHHON anreOpbl. Bunbl Mmatpuil. JIuneliHpie onepaiyy HaJl
MatpuiiaMu. TpaHCIIOHUPOBAHUE MATPUIL. Y MHOKEHUE MATPUILL. DJIEMEHTAPHbBIC
npeodpazoBanus MmaTpuil. OnpeaenuTenb KBaapaTHOW MaTpuIlsl. MuUHOp U
anredpandecKkoe qomnoHeHre. Pa3mokeHne onpeaenuTess o CTPOKE U CTOJIONTY.
CoiictBa onpeaenureneii. OOpaTHas MaTpHIla U CIOCOOBI €e BhIanciieHus. Panr

MaTpHULBIL.

Tewma 1.2. CucreMsl JINHEWHBIX YPaBHEHUN.
OCHOBHBIC IOHATHS, OTIPEIeTICHUS U (POPMBI 3aMHCH CHCTEMbI JTMHEHHBIX
anredopandeckux ypaBHenuit (CJIAY). Ycnosue coBmectHocTu CJIAY. Pemenue
CJIAY no popmynam Kpamepa. 3amuce u pemieaue CJIAY B MaTpudHOM BUJIE.
Pemenue CJIAY metonom INaycca. O6miee pemmenue CJIAY. Ilpumenenne CJIAY B

HKOHOMHUKE.
Tema 1.3. BekTopHbIE TPOCTPAHCTRBA.
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Omnpenenenue, CBOMCTBA U IPUMEPHI BEKTOPHBIX TPOCTpaHCTB. Onepanuu Haj
BekTOpamu. CKaJIsipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUE BEKTOPOB. YTOII
ME¥XKly BEKTOpaMHU

Paznen 2. AHanuTrueckasi TeOMETpUs

Tema 2.1. AHanuTUuyecKasi TEOMETPHUS Ha TIIIOCKOCTH.

OCHOBHBIE MOHATHUS AHAJTIMTUYECKON reoMeTpun. PaznuuHble BUbl ypaBHEHUN
NPSIMOM Ha IUIOCKOCTH. B3anMHOE pacnoyioxkeHne NMPSAMbIX Ha INTIOCKOCTH.
['eoMeTpuyeckas HHTEPIPETALMS PELIEHUSI CUCTEMBI JIMHEWHBIX HEPABEHCTB.

Tema 2.2. AHanuTH4ecKasi TeOMETPUsI B IPOCTPAHCTRBE.

Paznuynblie BUIBI ypaBHEHUH IIIIOCKOCTH U IPSAMOU B IPOCTPAaHCTBE. B3anmHOe
pPacnoJIOKEHUE MIIOCKOCTEHN, NPSIMBIX, MPSAMON U MJIOCKOCTH B MPOCTPAHCTBE.
Pa3znen 3. Maremarnueckuii aHainus

Tewma 3.1. HYucnossle nocinenoBaTeabHOCTH. [Ipeaensr u ux cBoMCTBA.

HUucnoBble MOCIEIOBATENIBHOCTH U ONIEpalii HaJ HUMU. OrpaHUYEHHBIE U
HEOIPAHUYEHHBIE MOCIEI0BATENBHOCTH. [Ipenen mocinen0BaTENbHOCTH U €r0
cBolcTBa. beckoHeuHO Masbie 1 OECKOHEYHO OOJIbIINE TTOCIEOBATENHHOCTH U UX
cBoricTBa. Cxoasumecs 1 MOHOTOHHBIE NTOCJIEA0BATENBHOCTH, UX CBOMCTBA.

Tema 3.2. ®yukiuu ogHoM nepemeHHoM. [Ipeaen u HempepbIBHOCTH (YHKITUH.
Omnpenenenue GyHKIMU ogHON epemeHHol. CriocoOwI 3ananus GyHkuui. I'paduku
OCHOBHBIX 3JIEMEHTAPHBIX QyHKIMI. Cl0XKHas U B3aUMHO 00paTHbIE (QYHKIIUH.
[Tpumeps! QpyHKLINN, HCTIOAB3YyEMBIX B SKOHOMHUKE U ynpasieHuu. [Ipexen pyHkimu
B OECKOHEYHOCTHU U B TOUYKE. beckoHeuHO Masbie 1 OeCKOHEYHO OoMbIne QyHKINH,
ux cBoiictBa. OCHOBHBIE TEOPEMBI O npezenax. IlepBrlil 1 BTOpoii 3amedaTesibHbIe
npenensl. HenmpepblBHOCTh PYHKIINU.

Tema 3.3. Juddepennmansuoe ncuucnenne GyHKIUNA OJHOW NEPEMEHHOIA.
Omnpenenenre MPoU3BOAHON (DYHKIIMH OHOU MEPEMEHHOM, €€ TeOMETPUISCKUN U
dbusznyeckuit cmpici. OcHoBHBIE TTpaBuiia quddepenniupoBanus. Tabnuia
MIPOM3BOJIHBIX OCHOBHBIX 3JIeMEeHTapHbIX QyHKIUN. {uddepeniuan GyHKIuu.
[TpousBoansie n AuddepeHrnanbl BHICIUX NOPSAKOB. OCHOBHBIE TEOPEMBI
muddepennnansaoro ucuucienus. [Ipasuno Jlonurans. YcinoBus Bo3pacTaHus u
yobiBaHUs QyHKIMH. ToukH 3KcTpeMyMa. DKcTpeMyMbl GyHKIuU. HeoOxonumbie
YCJOBHS 3KCTpeMyMma. J[0CTaTOUHbIE TPU3HAKY CYLIECTBOBAHUS SKCTPEMYyMa.
Haxoxaenne HanOoJIbIIero 1 HAMMEHBILEro 3HaUeHU HETPEPHIBHOM Ha OTPE3Ke
¢GbyHKIMN. BBITyKI0CTh M BOTHYTOCTh, TOUKH nepernda. AcumnrtoTsl. Mccneqoanue
¢ynkiun. [loctpoenne rpaduka ¢pynkiuu. [IpunoxxeHns mporu3BoIHOMN B
HKOHOMMKO-YIIPABIEHYECKUX pacyeTax.

Tema 3.4. HurerpanbHO€ ucUMCIEHUE PYHKIMIA OJHOMN MEpEMEHHOM!.
[TepBoobOpasHas GyHKINK OJHOM MEPEMEHHON 1 HEONPEAEIEHHbII HHTErpall.
CBoiicTBa HEONIPEACIEHHOTO NHTErpasia. Tabauila MHTErpajoB OT OCHOBHBIX
AJIeMEHTapHbIX PYHKIUH. MeTOo/Ibl BBIUMCIICHUSI HEOTPEIEIEHHOTO HHTETpaa.
OnpenenieHHbINA HHTETPaJl, €r0 CBOMCTBA. BbIunciieHne onpenenéHHoro HHTerpaina
o ¢popmyne Hetorona-JleiiOnuira. 3amMeHa nepeMeHHON B ONpeeIEHHOM UHTEerpae,
WHTETPUPOBAHUE M0 YacTsAM. [ eoMeTpuyecKre 1 IKOHOMUYECKUE TTPUIIOKEHUS
onpenenéHHoro uHTerpana. HecoOcTBeHHbIE MHTETPaIIbl C 0ECKOHEUHBIMU

npeaesiaMyd UHTETPUPOBAHUS U OT HEOTPAHUYEHHBIX (PYHKIUH.
6
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Tema 3.5. Juddepennmansuoe ncuucnenre GyHKIUNA MHOTUX IEPEMEHHBIX.
@DYHKIIMKM MHOTUX NIepeMeHHBIX. JINHUK U TOBepXHOCTH ypoBHsL. [Ipenen u
HEMPEPHIBHOCTH (DYHKIIMM MHOTHX IepeMeHHbIX. YacTHbIe Tpou3BoaHbIE. [1oHbII
nuddepentnan. YacTHbie MpOU3BOAHBIE U MOJIHBIC JUDPEpEHITUABI BBICIITHX
nopsiikoB. I'panguent GyHkuuu u ero cBoiicta. [Ipon3BoiHas 10 HAIIPABJICHHUIO.
DKCTpeMyMbl GYHKIIMHA HECKOJIbKUX MepeMEHHbIX. [ 100abHbIN U JTOKAIbHBIN
sKcTpeMyMbl. HeoOXxoaumbie U JOCTATOYHBIE YCIOBUS JIOKAJTLHOTO IKCTpEMyMa JIJIst
GyHKIMI 1BYX MepeMEHHbIX. Y CIIOBHBIN 3kcTpeMyM. HaxoxaeHue ycnoBHOTO
IKCTpeMyMa MeToIoM MHokuTenel Jlarpamxa. Hanbonpiiee u HanMeHbIee
3HAaYEHUs] MHOTOMEPHON (DYHKIIUHU, HETIPEPHIBHOM B 3aMKHYTOH 001acTH.

Tema 3.6. JIuddepennmanbupie ypaBHEHHS.

[Tonstue nuddepennmansHOro ypaBHeHus. YactHoe u oO1iee pemeHus
muddepeHnanbHpIX ypaBHeHu. [{uddepeHnmansubpie ypaBHEHUS IEPBOTO
nopsizika. 3agava Komu. Teopema o cyniecTBOBaHUU U €AMHCTBEHHOCTH PELICHUS
nudpepeHnanbHOr0 ypaBHEHUs. Y paBHEHUS C pa3IeIsIOIUMUCS ePEMEHHBIMHU.
OpHoponnbie U uHeHHbIe quddepeHtnanbuble ypaBHeHus. Y paBHenust bepHysu.
VYpaBHenus B nosHbix auddepennuanax. Juddepeninanbabie ypaBHEHUS BBICITUX
MOPSIJIKOB.

Paznen 4. Teopust BEpOATHOCTEN U 3JIEMEHTHI MAaTEMATUUECKON CTATUCTUKHU
Tema 4.1. Cnyuaiinbie COOBITUS M UX BEPOSTHOCTb.

[IpenmeT Teopun BEPOSTHOCTEN. Y CTAHOBJIIEHUE 3aKOHOMEPHOCTEMN B CIIyYaWHBIX
nporeccax. Croyuaiinbie coObrTusi. CToXacTuuecknii SkcnepuMenT. CoObITHE.
OnemenTtapHbiii ucxo. [IpocTpaHCTBO eMEHTapHBIX UCXO0B. AJredpa cOOBITHIA.
Buapt cobprtuit. Onepamuu Haj coobTusiMu. OmpeesieHne BEpOsSTHOCTH
HACTYTUICHUS COOBITHSI. DOPMYITEI KOMOMHATOPUKY TSI BBIYMCIICHUSI BEPOSITHOCTEH.
AKCHOMBI TEOpUU BEPOSITHOCTEN. BEpoATHOCTH IPOTHUBOIOIOKHBIX COOBITHH,
CYMMBI COOBITUM. Y CIIOBHAs! BEPOSATHOCTh. BEposITHOCTH MPOU3BEICHMUS.
HezaBucumocts coobiThii. ®opmyia nosHoi BeposatHocTH. Dopmyina baiieca.
[TocnenoBaTenbHOCT HE3ABUCUMBIX OJJHOPOIHBIX UCIbITaHul. Cxema bepHymu.
dopmyna I[lyaccona. JlokansHast u uHTErpaiibHas hopmysibl MyaBpa-Jlamnaca.
Tema 4.2. CnydailHble BEJIMYMHBI U MTPOLIECCHI.

Ornpenenenue cay4daiHbIX BEJIMUMH. [[UCKpPETHBIE U HENPEPBIBHBIE CIIy4alHbIE
BeNMYMHBL. [ €HepambHass COBOKYITHOCTh M BBIOOpKA. DYHKITUHN pacTpeeieHus
CIy4JaulHbIX BeJn4urH. [IIIOTHOCTE pacnpenenenus BepoaTHOCTEN. MOMEHTBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKoe O)KUIAHUE CIIyYaWHOU BEJIMYHUHBI U €TI0
cBorcTBa. Menuana u MoJia CiydyaliHOM BENUM4MHBL. [[ucnepenst ciyyaliHON
BEJIMYMHBI U CPEIHEKBAAPATUUECKOE OTKIIOHEHUE; X CBOMCTBA. bUHOMHHAIBHOE
pacnpenenenue. Pactipenenenue [lyaccona. HopmanbsHoe pacnipenenenue.
MHoromepHsbl€ Cily4allHbI€ BEJIMYMHBI. 3aBUCUMbIE U HE3aBUCUMBIE CITyYaliHbIC
BEJINYMHBI. YHUCIIOBBIE XapaKTEPUCTUKN 3aBUCHUMBIX CITyYalHBIX BEJIMYHH.
KoBapuanus u koppensiunst. OyHKIUN CITydailHbIX BETMYUH. MHOrOMEpHbIE
pacnpenenenus. @yHKIUN OT HOPMAJIBHO PACIPEICICHHBIX BETUYHUH.
Pacnipenenenus Cteronenra, [Tupcona — Xu-kBaapar, CHenexkopa-duiiepa.

[IpenenbHbIE TEOpEMBI TEOPUU BeposaTHOCTEN. LleHTpanibHas npeenbHas Teopema.
7



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

Cny4aitnblie npoiiecchl. [Ipumepbl HCTIOIB30BaHUs BEPOSITHOCTHBIX MOAX0/I0B MPHU
pEIIeHNN SKOHOMUKO-YIPAaBJICHYECKUX 3a]1a4.

Tema 4.3. DneMeHTHI MAaTEMAaTHUYECKON CTATHCTHUKH.

[IpenMeT MaTemMaTHUYECKOM CTAaTUCTUKHU. Bh1OOpoUHBIN MeToa. MeTobl oTOopa.
PenpesenraruBHOCTh BBIOOpKU. Bapuarnmonnsiit psj. TabiuuHoe npeacTaBieHe
BBIOOpKU. ['paduyeckoe npeacrapienue BbIOOpku. [lonmron, ructorpamMmma,
KyMyJsiTa. UuCiIoBbIe XapaKTepUCTUKH BRIOOpKH. Mojna n Mmenuana. [loctpoenue
TOYEUHBIX OIEHOK JIJIsl TapaMeTPOB pacrpeaeiacHus. MeToJ MOMEHTOB.
Hecmenennasi, cocrosiTesibHas U TOUEUHAs OLICHKA. DMIIUPUUYECKOE CPEJIHEE U
sMnupuyeckas nucnepcus. [loctpoeHne nHTepBanbHBIX OLEHOK. JlOBEpUTEIBHBIN
uHTepBal. Ouenka Tpedyemoro oo6beMa BbIOOpKH. OTHOCTOPOHHUE TOBEPUTEIbHBIC
uHTepBaibl. [IpoBepka cratuctuyeckux runotes. [prumepsl HCONb30BaHUSI METO/IOB
MaTeMaTUYECKOW CTATUCTUKH MPU PEUICHUHA SKOHOMUKO-YIIPaBICHYECKUX 3a7a4.

5.2 Paspaesibl/TeMbl AUCHUILIMHBI, HX TPYAO0EMKOCTb U BH/bI 3aHATHI
O6uwas mpydoeMKkocmb U3yYeHUs1 UCUUNIIUHbI Mo y4e6Homy nnaHy: 3.E. (vacoe) 12(432)
dopma 06yueHus OuyHas Bupg koHTpons 3ayet Jk3ameH(68)
dopma 06yueHus Ou4HoO - 3a04Has Bupg koHTpons 3ayet Jk3ameH(68)
dopma 06yueHus 3aou4Has Bup koHTpons
MopaaKoBbIN HOMEp OuHan OuHo-3a04Has 3aoyHan
Ne TeMbl B AyauntopHas AyauntopHas AyauTtopHas
n.n. COOTBETCTBUM C (KkOHTaKTHas) CPC (KOHTaKTHas) CPC (KkOHTaKTHas) CPC
pasaenom 5.1 PNA n Np/C NP n Np/C NP n  np/C nP
1. i Tema 1.1 4 8 10 2 4 18
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 12 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 18
10.. Tema 3.5 4 6 18 4 4 18
11. Tema 3.6 6 6 18 2 6 18
12.i 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, KoHcynbTauumu 0 6 0 0 4 0
(kOHTaKTHas)
16. MpomexyTo4vHas 0 0 68 0 0 68
atTecTaums (4acos)
BCEINO YACOB INO
AVCLMNIAVHE 62 122 248 40 68 324
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6.

NEPEYEHDB YYEBHO-METOANYECKOI O OBECIIEYEHHMS J/I51
CAMOCTOSITEJbHOI PABOTHI OBYUYAIOIINXCS MO
JTUCHUILIAHE (MOJYJIIO)

Paznean 1. JIuneiinas anredpa

Tema 1.1. MaTpuubl 1 OnpeeIUTENH.

Tema 1.2. Cuctembl TMHEUHBIX YPABHEHUI.

Tema 1.3. JIuHeliHbIEC IPOCTPAHCTBA.

Cnucok aurepatypsl o temam cm. Pasnen 7

Bonpocwr ona camonpoeepku:

1. TloHsiTue MaTpulibl, ONPEECTUTENSE MAaTPULIBI BTOPOTO, TPETHETO U BBICIINX
MOPSIAKOB.

2. TlpaBuiia BBIYUCIICHHS ONIPEACIIUTENEN.

3. Omnepanuu HaJl MaTpUllaMHu.

4. DnemeHTapHble MpeoOpa3oBaHusi CTPOK MaTpullbl. [IpuBeneHrne MaTpuibl K

CTylEH4YaTOMy BUAY U BUIy ['aycca.

Panr matpuie!.

OOparHast MaTpuLa: CBOMCTBA, CIIOCOOBI TOCTPOCHHUSI.

7. COBMECTHOCTh M OMNPEIEICHHOCTh CHCTEMbl JIMHEHHBIX alreOpanyecKuid
ypaBHeHuil. Teopema Kponekepa-Kanemnu.

8. Pemenue cucTeM JIMHEMHBIX alreOpandecKuil ypaBHEHHH C TMOMOIIBIO
oOpaTHOM MaTpullsl U ipaBmiia Kpamepa.

9. Pemienue cucteM TUHEHHBIX aareOpanvecKuil ypaBHEHU MeTo1oM [ aycca.

10. JIuneiinass OJHOpPOAHAS CHUCTEMa anreOpanyecKux ypaBHEHUU, e¢
dbyHIaMEHTAIbHAS CHCTEMA PEIICHUM.

11. CBsA3p pelICHHI JIMHEWHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHCTEM
YPaBHEHUM.

12. JIuneiinpie npocTpaHcTBa. JIMHEHHasT 3aBUCUMOCTb U HE3aBUCHUMOCTH
BEKTOpOB. ba3nc m pasmepHoCTh mpoctpaHcTBa. KoopaumHaTel BEKTOpa B
3aaHHOM Oasuce.

13. JIuneiinbie onepanuu HajJ BEKTOPaAMHU.

14. CkangapHoe npou3BEACHHUE ABYX BEKTOPOB U €TI0 CBOMCTBA.

15. BekTopHOE NnMpou3BeACHNE IByX BEKTOPOB, €0 CBOMCTRBA.

16. CmenmiaHHOE IPOU3BEJCHHUE TPEX BEKTOPOB M €T0 CBOMCTBA.

1'7. B3auMHOE pacnosoKEHHE BEKTOPOB.

SN

3aoanus ons camocmosmenvHou pabomol.

1 20 3 4
1. JdaHbl MaTpuIIbl A= 10 3 u B=|1 0| .Hairtu
-2 5

a)marpuny A—3B" | 6)marpuuy A- B
2. Pemmts cuctemy MetonoM Kpamepa u ¢ HOMOLIBIO 0OPATHON MaTpPHIIBL.



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

3

x+y+z=1
2x+2y+z=1
x+3y+2z=3

. Pemmutsh cucreMy ypaBHEHUM.
2x—y—z=-3
x+y—-8z=33
y—5z=23

4. Ha ocHOBe MOJAENM MEXOTPaclieBOro OajaHca HAaWTH BAJIOBBIA BBITYCK

200
MNPOAYKIMH IJIs1 KOHCYHOT'O CIIPOCa C= [300j 1 TEXHOJIOTUYECKOM MaTpHUIbI

(0,125 o,4j

A= .

0,25 0,3
[Ipeanpusarue oka3piBaeT 2 BHAA YCIYT M MCHOJB3YET JUIsl 3TOro 3 BUIA
pecypcoB B OrpaHMYEHHBIX KOJIMYECTBax. 1-il pecypc wumeercs B
kosmuectBe S50 enunun, 2-i pecypc B konmyectBe 200 eauHun u 3-i
pecypc B kosmmuectBe 160 enunui. Jljis okazaHusi OJJHOM yCiayru 1-ro Buaa
Tpebyetcs S en. 1-ro pecypcea, 20 en. 2-ro pecypca u 32 exn. 3-ro pecypcea, a
JUIsl OKa3aHMsl OHOM yciyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 exn. 3-ro pecypca. Onpenenure, CyleCTBYET JIM TaKOW IUIaH
OKa3aHWs yCIyT, TP KOTOPOM OYIyT M3PACXOJOBAHBI BCE MMEIOIINECS Ha
NPEANPUSTANA PECYPCHI.

Pa3zpnen 2. AHanuTHYecKasi reoMeTpus

Tema 2.1. AHanuTtuueckasi reOMeTpUs Ha MIOCKOCTH.

Tema 2.2. AHaIUTHYECKAsI TEOMETPHUS B IPOCTPAHCTRBE.

Cnucok gureparypsl o temam cm. Paznen 7

4,

Bonpocwt ona camonpoegepku:
1. Pa3nuunble BUABI ypaBHEHUS MPSAMON HA IJIOCKOCTH.
2. KpuBble BTOPOro nopsaka, ux KaHOHHYECKUE YPaBHECHHUS.
3. VYpaBHEHME IIOCKOCTH.
4. VYpaBHeHHUE NPSIMON B IPOCTPAHCTBE.
5. B3saumMHOE pacronoXeHue npsiMor U IJIOCKOCTH.
3aoanus ons camocmosmenvHou pabomoi:
1. B tpeyronsnuke ABC HaiiTm TOukKy mnepeceueHuss cTopoHbl AC ¢
BBICOTOM, OMYIIEHHON W3 BepunHbl B. 3ajanue BBIMONHUTH rpa@UuecKu U
ananutuuecku. A(6;-2); B(8;1) u C(5;-3).
2. Hamwmcate ypaBHEHHE IUIOCKOCTH, IPOXOJAIIECH dYepe3 TOoukKy A
nepneHauKkysapHo Bektopy AB, rne A(1;3;-2); B(3;5;0).
3. Hamwucate kaHoHuueckoe ypaBHeHus mpsmoid DE, rae D(2;3;-4);
E(1;6;4).
HanucaTpe ypaBHEHHE INTIOCKOCTH, MPOXOIAIIEH Yepe3 TPU TOUKHU:

M,(1;2:3), M,(3;0) u M;(1;-2-3).

Pa3zngen 3. MaTemaTH4ecKHii aHAJIN3

10



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

Tewma 3.1. Hucnossle nocienoBaTenbHOCTH. [Ipeaernsl u ux cBOMCTBA.
Tema 3.2. ®yHkumu oaHOM mepemeHHOW. [Ipenen W HeNpephIBHOCTH
(GyHKITUY.
Tema 3.3. luddepennmanbHoe ncurucieHne GyHKIUN OJTHON TepEMEHHOM.
Tema 3.4. HHurerpanbHOe ucuuciaeHue GyHKIUA OJHON TEpEMEHHOM.
Tema 3.5. [duddepenunanbHoe U HHTETPAIbHOEC HUCUUCICHHE (YHKIUN
MHOTHX
MEPEMEHHBIX.
Tema 3.6. duddepenumansHupie ypaBHEHHUS.
Cnucok aurepatypsl o temam cm. Pasnen 7
Bonpocwt ona camonpoeepku:
1. TlocnenoBarenbHOCTb. [Ipenen 4nCIOBOM MOCIEIOBATEIBHOCTH.
2. ®ynkuusa. CriocoObl 3agaHust GyHKIUH.
3. Ilpenen ¢dynkuuu B Touke. OgHocTopoHHue npenensl. [Ipeaen pyukiuu
Ha OECKOHEYHOCTH.
4. HenpepbiBHOCT,  GyHKUMHU. Touku paspeiBa (QYHKIMM UM HX

KJ1IaccuUKaIus.

[TpousBoaHas GyHKUIMU: ONpeesieHne, TeOMETPUUECKUNA CMBICIL.

[IpaBuna BeIYUCIEHUS TPOU3BOAHOM.

[IpounsBoaHas CIOKHOU (PYHKIIUH.

[Tpon3BoAHBIE BHICHIMX MTOPSIAKOB.

HuddepeHunpyeMocThb (bYyHKITIH. Teopemsbl 0 CBA3U

T GepeHIIMPYEMOCTH €  HEMPEpPBIBHOCTBIO M C  CYIIECTBOBAHHUEM

IIPOU3BOTHOMU.

10. Inddepeniman GyHKIIUN U €T0 TEOMETPUIECKUN CMBICIL.

11. TIpousBoansie u qudhepeHInanbl BHICIINX TOPSAKOB.

12. PackpeiTie HEeonpeaeleHHOCTel (paBuiio Jlonurarns).

13. AcumnToThsl rpaduka GyHKIUH.

14. JloctaTouHble YCIOBUS MOHOTOHHOCTH (DYHKIIUU.

15. JloctaTouHble YCIOBUS SKCTPEMYMOB (DYHKIIUH.

16. JloctaTouHble YCIOBHSI BBITYKJIOCTH, BOTHYTOCTH, TOYKH TIieperuda
rpaduka GyHKIIUH.

17. Obmmas cxeMa ucciaeaoBanus GyHKIUU U TOCTpOEHUE Tpaduka.

18. IlonsiTust mepBoOoOpa3zHOil (YHKIUMU U HEONPEAENECHHOTO0 MHTErpaia.
OCHOBHBIE CBOWCTBA HEONPEACIEHHOr0 UHTErpaja. Tabauia OCHOBHBIX
HEONPEEICHHBIX UHTEIPAJIOB.

19. 3ameHa nepeMeHHON B HEOIIPEAEICHHOM UHTETpae.

20. MeTo MHTErpUPOBAHUSA 10 YACTSM.

21. Ilonstue  ompeneneHHoro  uHTerpana.  OCHOBHBIE  CBOMCTBa
onpenaeneHHoro wuHTerpana. ®opmyna Herorona-JleliOuuma. 3amena
NIEPEMEHHOM B OINpEACICHHOM UHTErpale.

22. WuTerpupoBaHue MO  4YacTsM B OMNPEACJIICHHOM  HMHTerpase.
HecobOcTBeHHBIE MHTETPAIBI.

23. IlonsTue GyHKIIMU MHOTHX MEPEMEHHBIX.

24. YacTtHble ITPON3BOOHEIC. YacrtHbie IMPOMU3BOAHBIC BEICHIUX ITOPAJIKOB.
11
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25. TeopeMa 0 paBEHCTBE CMELIAHHBIX TPOU3BOIHBIX.
26. Muddepenuupyembie pyHKIMM MHOTHX TepeMeHHbIX. [{uddepennman
(GYHKIIMM MHOTHX TIEpEMEHHBIX.
27. lTlpaBuna nuddepenmpoBanus GyHKIIUI MHOTHX TIEPEMEHHBIX.
28. DkcTpeMyMbl (PYHKIIMM MHOTHUX MTEPEMEHHBIX.
30.OKOHOMUYECKOE TPIIIOKEHNE YaCTHBIX TIPOU3BOIHBIX.
31. Iuddepennmnanpapie ypaBHeHUs. OOIIHE TOHATHS.
32. NudbdepennnansHoe ypaBHEHHE TEPBOTO Mopsiaka. 3agada Komm.
33. Iudbdepennnansubie ypaBHSHHS C PA3ISISIONAMUCS TEPEMEHHBIMHU.
34. Ognopoaubie nuddepeHanTbHbIe YPAaBHCHHUS.
35. luddepenunansable ypaBHEHUS B OTHBIX nuddepeHinanax.
36. Jluneiinbie nuddepeHIanbable ypaBHEHHSI IEPBOTO MOPSIAKA.
37. Auddepenunanbabie ypaBHEHUS, TOMYCKAIOIINE MOHIKEHNE TOPSIKA.
38. JIunetinbie nuddepeHIranbHble YPaBHEHHS BBICIINX TOPSIKOB.
39.Ilpumenenne nuddepeHInaTbHbIX YPaBHEHUH B SKOHOMUKE U YIIPABICHUH.

3aoanus ons camocmosmenvHol pabomol.
1. BBIMHCTUTH MPEACIH:

(n-2)-(n-4)-(1-6) x* —3x+2 Jxra-2

a) | ., 0 lIim———— B) |1
- Jim—pss P lim
2. Hcnonb3ys 1-ii u 2-ii 3amedarenbHble Npeaesbl, HAUTU PeIebl:
sin4x +3x° 44\
Alim————, 0) 11 :
Mlm—5, ) lim( 5

3. Hna dbyskiuu y = f(x) HaAWTU TOYKU pa3pbiBa, €CIU OHH CYIIECTBYIOT.
Hatp ux knaccudukamnuio. CuenaTth 3cku3 rpaduka GyHKIUH.

3*, x<0,
y=<sinx, O0<x<u,
0, x=>m.
4. B Touke x =3 HaAWTH 3HAYECHHE POU3BOAHON QYHKIIUH y = ( 11)2 +x+1.
x —
5. Haiitu mpousBoiHbIe (QhYHKITUI:
3 B _y cosx
a) ¥ =log, (1g3x), 6) )’—(1+€ ) _
" .2 x?
6. Borancrs Y (0) ,ecimm Y =X €
7. PacKpbITh HEOIIPEAECIEHHOCTD, UCIIONB3Ys NpaBuiIo Jlonurans:
sin 5x + 4x? T arctgx
lim T e s 2
a) x—0 2x : 6) }}}3 x’—2x ; B) }_I>£1 e’ 1
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8. Haiftu acuMnToThl rpaduka GyHKIIUHN
x'+5
fx)=
x=3
9. Haiitn Touku neperu0a, mpoMeXXyTKH BBIMTYKJIOCTH U BOTHYTOCTH Tpaduka
byHKIIANA

2x’

f(X)=1
+Xx

10. HaifTu HeonpeieieHHbIE UHTETPAJIbI:
3x+1
dx

J.(4x2 +3x+1 l)dx ~[ x(x—1)
11. BerancinTh onpeneaeHHble HHTETPaJIbL:
32y 4
[ cos_dx [ dx
3 01 +/x
12. HaiiTu yacTHbIE IPOU3BOIHBIE IEPBOTO MOPsIIKA PYHKIIUU
z=x" +2x+y> -3

5"

0

B TOUKe M,(-12).
13. Haittu nonnbiid nuddepentnan GyHkuuu

z= arctg(xy) - \/x3 + y3 .

14. Haiitu rpagueHT GyHKIUN

z= 1n(2x4 + 4y2) B TOUKE M, (4;-2).
15. Haiftu s3xcTpeMyMbl PYHKIIMU ABYX NEPEMEHHBIX:

z=x"—xy+y* +9x-6y+20.
16. Haiitu ycnoBHBIE SKCTpEMyMBbI (PyHKIINU

z=4y* —10x*, eClld  5x+y=16.
17. IlpenmpusiTue OCyLIECTBISET 3aKylKy aBTOOycOB AByX TUIIOB A U B B
KonuuectBe He Oomee 30 MammH, KOTOpbIE JOJDKHBI — 0OECHEYHTH
OJIHOBpeMEHHYI0 TiepeBo3Ky He MeHee 1000 maccaxupoB. CTOMMOCTH
aBToOyca tuma A 1200 TteIc. py6., a aBToOyca Tuma B 1300 ThIC. pYO.
KonnuecTBo maccaxupoB, KOTOPOE MOXKET pa3MECTUTHCA B OJHOM aBTOOyce
turia A u B, paBro 100 m 120, coorBercTBeHHO. CKOJBKO HAAO 3aKyIHUTh
aBTOOYCOB Ka)KJJOTO TUTIA, YTOOBI MUHUMHU3HPOBATH PACXOIbI?
18. Omnpenenure pa3mepbl KOHCEPBHOW OaHKU IMJIMHIPUYECKON (POPMBI,
M3rOTOBJIEHHON W3 MUHUMAJIbHO BO3MOXHOI'O KOJIMYECTBA MaTepuaia, €Clu
o0beM OaHKM JoiKeH ObITh paBeH | y1. TonuHy CTEHOK, JHAa M KPBILIKU
OAaHKHU HE YYUTHIBATh.
19. Pemmuts 3amauy Komm: 2xyy' = y* —1,y(1) = 2.
20. Pemts ypaBHEHUSA:

13
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=0 =00
2xyy" = ()" - 1.

Paznen 4. Teopuss BeposiTHOCTEH M 3JIEMEHTbl MAaTeMATHYeCKOi

CTATHCTHKU

Tewma 4.1. Cayualinble COOBITHS U UX BEPOSITHOCTb.

Tewma 4.2. CayyaliHbple BEJIMYHUHBI U IPOLECCHI.

Tema 4.3. DnemMeHTb MaTEeMAaTUYECKON CTaTUCTHUKHU.
Cnucok aurepatypsl o temam cm. Pasnen 7

Bonpocwt ona camonpoegepku:
DNeMeHTbl KOMOMHATOPUKH.
Cny4daitabie coOBITHS, UX KiIaccuuKaiys. Anredpa COObITHH.
Kitaccudeckoe 1 CTaTUCTHYECKOE ONPEIEIICHHS] BEPOSITHOCTH.
Teopemsl CII0XKEHUSI 1 YMHOKEHHS BEPOSTHOCTEN.
dopmyna moHOM BeposiTHOCTH U hopmyia baiieca.
[ToBTOpHBIE UcnbITanuA. Popmyina bepryiun.
JlokanbHble 1 HHTErpabHBIE TeOpeMbl Jlamnaca. @opmyna [lyaccona.
CrnyualiHple BETUYHHBI, X KIACCU(PUKAIIHSL.
CBoiicTBa M YHCIIOBbIE XAPAKTEPUCTUKH JHCKPETHBIX U HENPEPBIBHBIX
CIIy4alHBIX BEJINYUH.
10. Hekotopele  pacmpeneneHuss  BEpOATHOCTEM  JUCKPETHBIX U
HETIPEPBHIBHBIX CIIYYalHbBIX BEJTUYHUH.
11. 3agaun MaremaTtuyeckod cTaTUCTHKU. BwiOopka. ['eHepanbHas wu
BBIOOpPOUHAs COBOKYIMHOCTH. CTaTUCTUUECKAsI BEPOSITHOCTb.
12. Cratuctuyeckoe  pacnpeneneHue  BblOopku.  [lonuron  yacTtor.
['ucrorpamma.
13. Craructuyeckue OLIEHKH MapaMeTPOB PaCIIPEICICHHUS.
14. IloHsATHE CTATUCTUYECKON TUIIOTESBI.
15. Cxema npoBepKH rMIIOTE3HI.
16. Dnementsl  Teopuu  kKoppensauuu.  MccnemoBaHue — CilydalHBIX
3aBHUCHUMOCTEl Mexnay BenuuuHamu. KosdduumeHt koppensiuuu u ero
CBONCTBA.
17. Tlowarne o0 TmakeTax MPUKIAOHBIX [POrpaMM  MHOTOMEPHOTO
CTaTUCTUYECKOT0 aHAJIU3a.

WA R WD =

3aoanus ons camocmosmenvHol pabomol.

1. Bec MemkoB ¢ caxapoM TpeICTaBisieT coOOW  HOPMalbHO
pacipesiesieHHYIO CIy4ailHyl0 BEJIUYMHY C MAaTEMaTUYECKUM OKUJAHUEM
20 xr W cpeaHEKBaapaTU4YeCKUM OTkjiIoHeHueM 0.5 kr. Onpenenutsb
BEPOSITHOCTh TOTO, YTO CIy4alHO BBIOPAHHBIM 11 KOHTPOJS MEHIOK
Oynetr BecuTh He MeHee 19.8 kr. C kakoil BeposITHOCTHIO maptusi u3 10
MenikoB Oyzaet BecuTs He Ooniee 200 kr?

2. ExenHeBHbIN cOpoc Ha XJIeO B OpraHu3aluy OOIIECTBEHHOIO MUTAaHUSA
3a/1a€TCsl paclpeie]ieHUeM BEpOSITHOCTEH, YKa3aHHBIM B TaOnulle; MpH
sToM onuH 6atoH xyneba mpuobperaercs mo 30 pyo., a mpomaercs o 40

14
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py0. Eciii 0oH He peayim30BaH B TOT K€ JIeHb, TO K KOHITY JTHS €r0 MOXHO
npoJaTh TOJbKO 32 15 py0. Benumuuna 3amaca xjieba MOXXKET MPUHUMATh
OJIHO M3 BO3MOXKHBIX 3HAYEHHWI Crpoca, KOTOpbIe yKa3aHbl B TaOJUIE.
CkoJibko 0aTOHOB XJie0a CIIeyeT 3aKa3blBaTh €KETHEBHO?

Cripoc (1) 150 200 250 300

BepositHocTs (P(n)) 0.3 0.4 0.2 0.1

3. B roctununy noctynuiao 30 HOBBIX TEIEBU30POB, CPEAM KOTOPBIX 5
UMEIOT CKpBIThIe NedekThl. Haymauy otoupaetcs oqun teneBusop. Kakosa
BEPOATHOCTH TOTO, UTO OH HE UMEET CKPBITHIX 1€(PEKTOB?

4. U3 maptum, comepsxamieit 10 uznenuid, cpeau KOTOpbIX 3 OpaKOBaHHBIX,
HayJady u3BieKkaroT 3 u3nenus. HaliTu BeposTHOCTH TOro, 4TO POBHO
OJIHO U3 HUX OpaKOBaHHOE.

5. Ang curHanuzaguu 00 aBapuM yCTAHOBJIEHBl JIBA HE3aBUCHMO
paboTaronMx CUTrHaau3aTtopa. BeposaTHOCTH TOro, 4To MpH aBapuu
curHaiausatop cpaboraer, paBHa 0,99 mist neporo curranuzaropa u 0,95
g Broporo. HailTu BEpOSITHOCTH TOro, 4TO IpPU aBapuM cpadbOTaeT
TOJIBKO OJINH CUTHAJIM3aTOpP.

6. JluckpeTHas ciydaiiHash BelIMYMHA X 3amaHa PSAIOM PACHpeeIICHUs.

Haitru:
F(X) o, o :
1) pyHkuuo pacnpeaeieHus u e€ rpaduk;
2) MaTeMaTHu4ecKoe oxuparne R ];
3) nucrnepcuro Dlx ]
X 1 3 4 7 8
P 0,1 0,2 0,25 0,3 0,15

7. 3azLaHa HCIIPCPBIBHAA cnyqaﬁHaﬂ BeIMUMHA X C IIOMOIIBIO ITJIOTHOCTHU

pacrnpeiesieHUs BEpOsiTHOCTEH /() , COCPEIOTOUYECHHAs Ha OTPE3Ke [a:b ]

0;x<0
fx)=43x" —2x+1;0<x<1
0; x>1.

F(X) u ee rpaduk.
Mlx],

a) Haititu dyHKIMIO pacnpeneneHus
0) Haiitn maTemaTrueckoe oXugaHue

B) Haiitu nucnepcuto Dlx ]

a+b3b—aj

r) HaiiTu BeposiTHOCTb MOnajjaHnusi B UHTEPBAJ [ 2 2

8. Jlana BeIOOpKa 00beMOM 7 =30 :
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————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

B Wk

a) Haiftu cratuctuyeckuil psj ¥ HOCTPOUTH MOJUTOH YacToOT.
0) CocTaBUTh UHTEPBAIBHBINA CTATUCTUUYECKUN psil, B3sB 7-10 HHTEpBaloOB, U
MOCTPOUTH TUCTOIPAMMY HacTOT.

B) HaifTu MaTemaTuueckoe OXHMIAHHE X BBIOOPOUHYIO JHCHEPCHIO D,

2
UCIPABICHHYIO BBIOOPOYHYIO AHCHEpCHI0 5 >  BBIOOPOYHOE CpeaHee

KBaJIPaTHYECKOE OTKIOHEHWE ¢, HCHPABIEHHOE CPEIHEE KBAaJIPATUYECKOE

OTKJIOHEHHE S.
9. Menemxkepy 1o 0€30MacHOCTH KJIMEHTOB HEOOXOAMMO IpOaHAIN3UPOBATh
ypoBeHb ee oOecnieueHust. MI3BeCTHO, YTO B CPEAHEM KaKJble YEThIpE ToAa ¢
KJIMEHTAMH IPOUCXOJAT 2 CEphE3HBIX HecdacTHhIX ciydas. Kakum Oyner
3aKOH pacopelesieHusi YWCla HECYAaCTHBIX CIIy4aeB 3a  YKa3aHHBIM
MPOMEXYTOK BPEMEHH, W KaK BBINISIUT ero rpapuk? KakoBbl uncioBbIC
XapaKTepUCTHKU 3TOoro pacnpenenenua’? Kakoir Bug wumeer GyHKIUS
pacupenesieHusl 4yucia HECUYACTHBIX CIIydaeB 3a uyeTblpe roaa? Yemy paBHa
BEPOSITHOCTh TOTO, YTO 3a YETHIPE Iofla ¢ KIMEHTaMH IPOU30UIET MeHee 3-X
HECUYACTHBIX CITy4aeB?
10. TTo BbIGOpKE 0OBbeMa =9, U3BICYEHHONW U3 HOPMAIBHON TeHEPAIBLHOM
COBOKYIHOCTH C M3BECTHBIM CPEIHUM KBAJPATHUECKUM OTKIOHEHHEM O =4

Haiiena BbIGOpouHas cpexmsas * =10 Tlpu yposue 3Haummoctu 0,05
IIPOBEPHTH HYJIEBYIO THIIOTE3Y Hy:M(X)=15 P KOHKYPHpYIOIIEH
runorese :M(X)>15.

11. ITo nByM BbIOOpKaM, 00BEMBI KOTOPbIX N=10 U m=8, U3BICUECHHBIX W3
HOPMAJIBHBIX T€HEPATbHBIX COBOKYITHOCTEH, HAICHBI BRIOOPOYHBIC CPEIHHEC

- - ., ) _
(¥ =142.3 y ¥y =145.3) y ycnpasnennsle aUCIEpCUK (Sx =27 y 5 3’2). [Tpu

u
yposue 3uaunmoct ¢ = 01 nposeputs nynesyio runoresy 7o M (X)=Mm(r)
NpH KOHKypupytoweit runorese 1-M (o) = m(y ), CUUTast, 9TO D(X)=DAY),

12. TlocTpoiiTe AmarpaMMy paccerBaHUs ISl JBYMEPHOM COBOKYMHOCTU
JAHHBIX O KOJMYECTBE KOHTAKTOB MEHEKEPOB IO MPOJiakaM FOCTUHUYHBIX
yclIyr U oObeMax uX MNpoAax, MpeacTaBiIeHHOW B Tabmwuie. BwisicHure,
CYILECTBYET JIM MKy YKa3aHHBIMU BETMYMHAMU B3aHUMOCBSI3b.

MeHepxep HKoHTakTel |OBbem npogax

Crpunos A.A. 140 126200
Beroukui B.4. 220 182510
PaskmH J1LA. 160 141770
ArywrmH PJ. 170 138280
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7. OCHOBHASA U AOITOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA

OcHoBHas uTEpaTrypa:

1. bangun, K. B. Beicmas maremartuka : yaeOnuk : [16+] / K. B. bannun, B.
H. bameikoB, A. B. Pykocyes ; mox o6m. pen. K. B. banauna. — 3-e¢ uzn., crep. —
Mocksa : ®JIMHTA, 2021. — 360 c. : tabmn., rpad., cxem. — Pexxum pocrymna: mo
noanucke. — URL:https://biblioclub.ru/index.php?page=book&i1d=79497 (). -
bubmuorp. B kH. — ISBN 978-5-9765-0299-4. — TeKkcCT : 2JIEKTPOHHBIH.

2. lankuH, A. C. 3amgaun ¢ pelIeHUSIMU IO BBICIIEH MaTEeMaTHKE, TEOPUHU
BEPOSITHOCTEH, MaTeMaTUYECKON CTaTUCTHUKE, MaTEMaTUYECKOMY
nporpaMmupoBaHuto : ydeoHoe nocooue / A. C. llankun, B. A. Illankun. — 10-e
u3M., crep. — Mocksa : JlamkoB u K°, 2021. — 432 c. : wn., Tabma., rpad. — (YaeOHbie
u3gaHus Ui OakanaBpoB). — Pexum goctynma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684406 (). — bubmuor.: c. 428. —
ISBN 978-5-394-04457-1. — TeKcT : 31€KTPOHHBIH.

3. banaun, K. B. Kpatkuii kypc Bbicmield matematuku : ydeOnuk / K. B.
banmun, A. B. PykocyeB ; mox obm. pen. K. B. banauna. — 6-¢ u3a. — Mocksa :
HamxoB u K°, 2023. — 510 c. : wr., Tabmn., cxem., rpad. — (YueOHble U3TaHUS IS
OakaaBpoOB). — Pexum JOCTYyTIA: o TIOJIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=710921 (). — bubnuorp. B k. — ISBN
978-5-394-05268-2. — TeKCT : 3EKTPOHHBIMN.

JonoJiHUTe/ILHASA JIUTEPATYypa

4. . Marematuka u uHbOpMaTHKa : MPAKTUKYM : yuyeOHoe mocobue / E. H.
I'ycera, U. 1O. Edbumona, P. . KopobkoB [u nap.]. — 5-e uzn., crep. — Mockga :
®OJIMHTA, 2021. — 399 c. : tabn., rpad., cxem. — Pexxum qoctyna: mo moamucke. —
URL:https://biblioclub.ru/index.php?page=book&id=83437 (). — bubauorp. B kH. —
ISBN 978-5-9765-1193-4. — TekcT : 31€KTPOHHBIH.

5. Breicmias MatemMatuka sl 9KOHOMHCTOB : y4ue0. mocoOue Jyisi CTy/l. SKOH.
By30B / H.ILI. Kpemep [u ap.] ; mox pen. H.III. Kpemepa. - M. : KOHUTU, 1997. - 439
C.

6. TyranOaeB, A. A. 3amauyu U yHpaXKHEHHA IO BBICHIEH MaTeMaTHKE s
ryMaHHTapueB : ydyeOHoe mocobue : [16+] / A. A. TyranbaeB. — 7-¢ mu31d., cTep. —
Mocksa : ®JIMHTA, 2024. — 401 c. — Pexxum goctymna: mo noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=115143 (). — ISBN 978-5-9765-1403-
4. — TekCT : PIEKTPOHHBIH.

7. Ulankuu, A. C. 3agaud ¢ pemieHUsIMU O BBICIIEH MaTeMAaTHUKE, TEOPUU
BEPOSITHOCTEH, MaTeMaTU4YECKON CTaTUCTHKE, MaTEMaTUYECKOMY
nporpammupoBanuio : ydeoroe nmocodbue / A. C. lllankun, B. A. [Ilankun. — 11-¢
u3., nepepab. — Mocksa : HamkoB u K° 2023. — 402 c. : w1, Tabm., cxem. —
(YueOnble m3manus st O0akanaBpoB). — Pexxum nmoctryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=711065 (). — bubmuorp. B ku. — ISBN
978-5-394-05448-8. — TeKCT : JIIEKTPOHHBIMN.

8. [IpakTKyM 1O BBICIICH MaTeMaTHKE AJsi 3KOHOMHUCTOB : ydel. mocoOue

1151 By30B / mon pen. H.I. Kpemepa. - M. : FOHUTH, 2004.,2005 - 423 c.
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8. IIEPEYEHDb INTPOI'PAMMHOI'O OBECIIEYEHMNS,
NHOPOPMALIMOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXOAUMBIX J1JIs1 OCBOEHUSA JUCIHUIIJIMHBI

(MO1YJIsA)
1-1]\/&;1 Wurepuer pecypc (anpec) Onucanue pecypca
1. DIIeKTPOHHO-OMOINOTEUHAS cucTema,

http://znanium.com/bookread.php

coJepkaliasi JIUTEpaTypy MO MaTeMaTUKE W
CTATUCTHKE

2. CaiiT o pemeHuIo 3aj1ad JUHEHHOH anreOpbl B
pexume onnaiiH. [IpemcraBieHbl  CIIOCOOBI
http://www.reshmat.ru pelIeHnss ~ CHCTEM  JIMHEHHBIX  YpaBHEHUH,
BBIYMCIICHUE  ONpENENUTENIeH,  JCUCTBHS  C
MaTpULIAMU

3. http://www.mathworks.ru Caitit  comepxut mnporpammel MATLAB ¢
AITOpUTMAMU  IJId MATCMATUYCCKUX pPaACYCTOB U
rpaguYecKoi BU3yaau3aiuu

4. . Cair o EIIEHUIO nddhepeHInaAITbLHBIX
http://diffurov.net N p Anddepenn
ypaBHEHU
5. . CaliT mpenHazHaueH UIsI DPEIICHUS pa3IndHbBIX
http://integraloff.net pel A P vp
3aJ1a4y 10 MaTeMaTHKE B PEKUME OHJIAlH
6. http://math.semestr.ru Caiit, comeprkaniuii aropuTMbl PEIICHUS

Pa3JIMYHBIX MATCMATUYCCKUX 3aJiay

9. TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOINYECKOMY OBECIIEYEHHMIO JUCHUTIJIMHBI (MOAYJIA)

[Tomemienusi, B KOTOPBIX MPOBOISATCS 3aHATHS, MPEIACTABIAIOT cO00il yueOHbIe
ayIUTOPUH JJIsl TIPOBEJCHUST yueOHBIX 3aHATHH. J[aHHBIE ayAMTOpUM OCHAIICHHBIC
000py/IOBaHNEM M TEXHUYECKIUMH CPEICTBAMU OOYICHHUS.

Komnbiorepsl, nH(GOPMATMOHHO-TEJIEKOMMYHHUKAIHOHHBIE ceTH,
annmapaTHO-NPporpaMMHble W ayJIMOBH3YaJIbHble CpPeICTBAa, HAXOIsIIHecs B
Y4eOHBIX ayAUTOPHSX:

- HoyTOYK Lenovo B50 (st mpenogaBaTessi) ¢ BBIXOIOM B CETh HHTEPHET;

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

- akKycThueckas cuctema Microlab;

- OKpaH AJIsl IPOEKTOPa;

- I0CKa MapKepHas (yuyeHHuYecKas JJ0CKa);

[Tomemenuss s caMOCTOATEIBHOW pabOThl  OOYYAIOIIMXCS  OCHAIICHBI
KOMIBIOTEPHON TEXHUKOW U MMEIOT BO3MOXKHOCTh MOJKIIOUEHHS K CETH MHTEPHET U
o0OecreynBarOT AOCTYN K B3JIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEIbHON cpese
aKaJCMHH.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B  mpomecce  OCBOGHWS ~ JIUCHUIUIMHBI  HCIOJB3YIOTCS  CIICAYIOIIUE
00pa3oBaTebHbIE TEXHOJIOTHH:
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1. CranpapTHble MeTOAbI 00y4YeHHUs:

e  JICKIIMU,

®  [IPAKTUYECKHE 3aHIATHS, HA KOTOPBIX OOCYXKIAIOTCS OCHOBHBIE MPOOJIEMBI,
OCBEIICHHBIC B JICKIHIX U CHOPMYTUPOBAHHBIC B IOMAITHUX 3aTaHUSIX;

®  [UMCHMEHHBIE WM YCTHBIC JOMAIIHUE 3aJaHuUS;

®  pPACYETHO-aHAIIMTHYECKHE, pacyeTHO-TpauuecKue 3a1aHus;

®  KOHCYJbTAIlUU MPETO/aBaTeNeH;

® caMocCTOsITeNbHAsT paboTa CTYACHTOB, B KOTOPYIO BXOJIHUT OCBOCHHE
TEOPETUYECKOTO Marepuasna, MOArOTOBKA K MPAKTUYECKUM 3aHATHSIM, BBIIOJHEHUE
YKa3aHHBIX BBIIIEC MMCHhMEHHBIX/YCTHRIX 3aJaHui, paboTa C TUTEpPaTypO.

2. Meroasl o0yuyeHHs ¢ TpPHMEHEHHEM HWHTEPAKTUBHBIX (dopMm
o0pa3oBaTeJbHBIX TEXHOJIOTHIA:

® VHTEPAKTUBHBIC JICKIINH;

® KpyIJIbIE CTOJIBI,

® IPyNIOBBIE JUCKYCCUU U IPOEKTHI;

®00CyX/IeHHE PE3yIbTATOB PaOOTHI CTYJEHUECKUX MCCIIEA0BATEIBCKUX TPYIII.

JIMCT COI'JIACOBAHUA
No I'Ion;;;_i;s-neuel-lw-: [ davunus ! [Toanuck HNara |
| o . : | ,
‘ i Kadenpa TEM]T E.I1. Mackaiikun /] 23.04.2024.
2 | Kadeapa MuVTI E.B. Mackaiixnua Ta 23.04.2024r. |
| .
! 3 Kadeapa 3KOHOMHKH 0.B. 3y6kosa i %%ﬂrr 23.04.2024r.
| o -
| 4 VueOHO-METOAHYCCKHI 0T/ H.C. ¥nbsaHoBa ‘ VoA 23.04.2024 .
‘ 5 | bubauoteka ['.B. [llnakosa ‘ _ o 23.04.2024 1.
. —
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