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1. IEJb W 3AJAYM U3YUYEHWS JUCIOUTIIMHBI (MOJTYJIST)

Henb0 u3y4yeHHs AUCHUILUIMHBI SABJIAETCH - SBISCTCS O3HAKOMIIGHHE  CTYINEHTOB C
OCHOBAaMH anmapara BBbICIIEH MAaTeMAaTHKU Ul PELIEHUs TEOPETHYECKUX M IPAKTUYECKUX 3a7ad
SKOHOMHUKHM, a TaKKe OOOCHOBAHHME 3HAUYUMOCTM M (QYHKUMH MaTeMaTHMKM B aHalu3e
SKOHOMHUYECKHUX IPOLECCOB M IOATOTOBKE YIIPABICHYECKUX PELICHHUM, B IIPOTHO3UPOBAHUU H
pa3paboTKe CLIEHapUEB COLUAIBbHO-3KOHOMUYECKOTO Pa3BUTHSL.

lenp wn3yueHus OUCLMIUIMHBI «BBICIIas MaTeMaTHKa» JOCTUraeTcs IOCPEACTBOM
peleHus B yueOHOM IpoLecce CIEAYIONIMX 3a1ay:

. ¢dopmupoBaHUEe 3HAHWHA, YMEHUH M HAaBBIKOB, HEOOXOOMMBIX IPH IMPAKTHUYECCKOM
IPUMEHEHUH MaTeMaTHYeCKUX UAed U METOJOB aHajlu3a M MOJEIMPOBAHUS B NMPO(HECCHOHAIBHON
JIeSATEIbHOCTH;

° IMOJIYYCHHUE IIPAKTHUYCCKHMX HABBIKOB pacdeTa HOK&S&TGHCI;'I, HCIIOJIB3YEMBIX JIA
MOHHUTOPHHTI'a COUNAJIbHO-O9KOHOMUYCCKOI'O PA3BUTHUAA;
o BI)Ipa6OTKa HAaBBIKOB K MATEMAaTUYCCKOMY HCCICAOBAHUIO S9KOHOMHWYCCKUX HpOGHGM.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBI (MOJYJISA)

2.1 Tlnanupyemble pe3yJbTaThl 00y4eHHUs MO AUCHUIINHE

W3ydeHnue quciumuivibl « Beiciias MaTreMaTrkay HampaBlieHO Ha (OPMUPOBAHUE CIIETYIOIINX
KOMIIETEHIIUN:
YHHMBEPCAJbHBIX KOMIIETCHUM M HHAMKATOPOB UX JOCTHKCHHS

Kareropus Ko u HaumeHoBaHue Kon 1 HamMeHOBaHHe HHANMKATOPA
(rpynna) YK o0menpodgeccHOHANbHOM AOCTHKEHMH 001menpodeccuoHaIbLHOM
KOMIIETeHIIUH KOMIIEeTEeHIIUH
Cucremnoe u | YK-1. Cmnocoben ocymectsisats | YK-1.1. 3naer npunuumnsl cbopa, otdbopa u
KPUTHYECKOE MOUCK, KPUTUYECKUH aHanu3 u | 0000menns  wHGOpManmuu,  METOIUKH
MBIILICHHUE CHUHTe3 HH(pOpMAlUM, NPUMEHSATh | CHCTEMHOTO  MOJAXOJa  JUId  peLIeHHs
CUCTEMHBI MOJXOJ Ul pelIeHHs | MpoPecCHOHANbHBIX 3a/1a4
IIOCTaBJICHHBIX 3a/1a4 VK-1.2. VYmeer  aHamu3upoBaTb U
CUCTEMATHU3UPOBATh pa3zHooOpa3HbIe
JaHHble,  oLeHuBaTb  3(P(EeKTUBHOCTh
MpoIeAYp aHaIM3a MPOOJIEM W TPUHSITHSL
pelIeHun B npodeccuoHaTbHON
NeSITeIbHOCTH
VK-1.3. Bnaneer HaBbIKaMM HAay4YHOTO
MOMCKAa W  TPaKTUYECKOW paldoTel ¢
UH(GOPMaIMOHHBIMU HMCTOYHHKAMU;
METOJIaMU NPUHATHUS pelIeHUuN

2.2 Pe3yabTaThl 0CBOEHHSI 00pa30BaTeIbHOI MPOrpaMMbl

B pesynbrare n3yueHus: AUCUUILTUHBI 00YyUAONTUICS TOJKEH:

3HaTh:

- OCHOBHBIC TIOHSATHUS W METOABl MATEMATHYECKOTO aHaiu3a, JHUHEWHOU anreOphl,
AQHAJTUTUYECKON TEOMETPHHU, TECOPUU BEPOSITHOCTEM M MATEMATHUYECKOW CTATHUCTHKH, TPUHIUIIBI
MaTEeMaTUYECKUX PACCyKJIEHUN U MaTEMAaTUYECKUX JTOKA3aTeNbCTB.

- PUHIIMAIIB ¥ METOJIBI cOOpa, aHaIn3a U 00pabOTKH MaTeMaTHYECKUX JTAHHBIX, HEOOXOTUMBIX
JUTSI pelieHus Mpo(dhecCHOHANBHBIX 3a/1ad.

YMmerh:

- pa3buparbcs B MpodecCHOHANBHBIX BOMpOcax, CHOPMYIUPOBAHHBIX HAa MaTEMaTHUYECKOM
SI3BIKE;
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- NIPUMCHATb MAaTCMATUYCCKUC MOHATUA IMPU OIMMMCAHUHN IMPUKIIAJHBIX 3a1da4 U HUCIIOJIb30BATh

MAaTEMATUYCCKHUE METOABI IIPU UX PCIHICHUH.

- IPUMEHSTHh COBPEMEHHBIE METO/IbI cOOpa, aHanu3a U 00pabOTKH MaTeMaTHYECKUX TAHHBIX B

npodecCuoHaNbHOM NeSTeIbHOCTH
HaBbIku 1/WIN ONBIT JeITeJIbHOCTH:

- CIOCOOHOCTh OCYIIECTBIATH COOp, aHAMM3 W OOpabOTKY JaHHBIX, HEOOXOAMMBIX JIJIs

perieHus mpohecCUOHATBHBIX 3a7a4;

- BJIaJ€HHC METOJaMH MaATEMAaTH4YCCKOI'O OIIMCaHHs THIIOBBIX l'IpO(beCCI/IOHaJ'IBHI)IX 3aJa4 Hu

HHTCPIPCTALNH MMOJYYCHHBIX PC3YJILTATOB

- HaBBIK IMPHUMCHCHUA COBPEMCHHOI'O

O9KOHOMUYCCKHUX 3ajady,
IMOJIYYCHHBIX BBIBOAOB

MAaTEMAaTUYCCKOTO HHCTPYMCHTapusa JIA PCIICHUA
aHajin3a pe3yJibTaATOB MATCMATHYCCKUX PACUCTOB U 000CHOBaHHS

3.  MECTO JUCIHUILIMHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJBHON

INPOI'PAMMBbI

Juctmmuinaa «BpIcias MaTeMaTHKa» OTHOCHUTCS K 00s3aTeNbHOM dYacTH ydYeOHOro IUTaHa
HarpaBjeHus nmoarotoBku 42.03.01 Peknama 1 cBs31 ¢ 0OIIECTBEHHOCTHIO.

4.  OBBEM JUCHOUILIAHBI MOAYJISA) U BUJIbl YYEBHOM PABOTHI

Bcero yacos

. s ouno- .
J1st ouHOM N J1i1s1 3a04HOM
O0beM TUCITUTUTHBI 3a04YHOMI
(opmet hopMBI
dbopMbI
oOy4deHus oOy4eHuUs
oOyJeHus

O0masi TpyaAoeMKOCTb AMCHUIJINHBI 6/216
(3a4eTHBIX eTUHUI/YACOB)
KonrakTHass paGora —  ayauTOpHBbIE 78
3aHATHUA:

Jlexknuu 24

CeMMHapbl, TPAKTUYECKUE 3aHATHS 48

JlabopatopHble pabOThI

Kr13a, KDk, Koncd 6
CamocrosiTeqbHAs pabora
o0yuaroierocsi (Bcero c 106
MPOMEKYTOUYHOI aTTecTaIue)
Bua npomexyTouyHOH aTTrecTanuu 3ager
(3auer, FK3aMeH) Dk3amen (32)

5. COJEPKAHUE JUCHHUILIMHBI (MOIY.JIS)

5.1 Copep:kanue TUCHUILIAHBI (MOLYJIs1)

Paznen 1. JIuneiinas anreOpa
Tema 1.1. Matpunel u onpeaenuTeNy.

OcHoBHbIE TOHATHA JTUHEWHOH anreOpsl. Buasl MaTpui. JInHeliHbIe onepanuy HaJl MaTPULIAMHU.
TpaHcioHMpOBaHKUE MATPHILL. Y MHOKEHHE MaTpUIl. DJIEMEHTapHbIe TpeoOpa3oBaHus MaTPHIL.
Omnpenenurens KBaapaTHON MaTpuisl. MUHOD U anredpanyeckoe JononHeHue. Paznoxenue
OTIpeNieNIUTeNs Mo CTpoKe U cTonOI1y. CBoiicTBa onpenenureneil. O6paTHas MaTpULa U CIOCOOBI ee

BbIUKCIIeHHs. PaHT MaTpuIbl.
Tema 1.2. Cucremsbl TMHENHBIX YPaBHEHUH.
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OCHOBHBIE TIOHATHS, OTIpeieNeHUs U (POPMBI 3aITUCH CUCTEMbI IMHEHHBIX anre0pandeckux
ypaBHenuii (CJIAY). Ycnosue coBmectHoctr CJIAY. Pemenue CJIAY no dopmynam Kpamepa.
3anuck u pemeane CJIAY B marpuunom Buze. Pemenne CJIAY metogom ['aycca. O6iee pemenue
CJIAY. Ilpumenenue CJIAY B 3KOHOMHUKE.

Tema 1.3. BekTOpHBIE MPOCTPAHCTBA.

Onpenenenue, CBOMCTBA U IPUMEPBI BEKTOPHBIX IPOCTPaHCTB. Onepanuu HaJl BEKTOPAMH.
CkansipHO€, BEKTOPHOE M CMEUIaHHOE IIPOU3BEIEHUE BEKTOPOB. YTOJ MEXy BEKTOpaAaMHU

Paznen 2. Ananutuyeckasi reoMeTpus

Tema 2.1. Ananutruueckasi reOMETpUs Ha TIIOCKOCTH.

OCHOBHBIE IOHATHUS AHATUTUYECKOW reomeTpur. Pa3nuunble BUbl ypaBHEHUN NIPSMOM Ha
IUIOCKOCTH. B3auMHOe pacnonoxeHue npsMbIX Ha IJIOCKOCTU. ['eomeTpudeckass MUHTEpIpeTanus
pEILIEHUs] CUCTEMBI JINHEHHBIX HEPABEHCTB.

Tewma 2.2. Ananutudeckasi FTeOMETPHs B IPOCTPAHCTBE.

Pasznuynble Buabl ypaBHEHUH INIOCKOCTH U IPAMOM B POCTpaHCTBE. B3auMHOE pacnonoxeHue
IIJIOCKOCTEM, NPSAMBIX, IIPSMOM U IJIOCKOCTH B IIPOCTPAHCTBE.

Paznen 3. MaremMaTrHueCcKUN aHaIn3

Tema 3.1. Yucnosele nocnenoBatenbHocTy. [Ipenensl 1 ux cBoiicTa.

YucnoBble OCIEN0BATENIBHOCTH U ONIepaluy HaJl HUMU. OrpaHMYEHHBIE U HEOTPaHUYCHHbIE
nociueaoBarenbHOCTH. [Ipeaen nociaenoBaTeIbHOCTH U €ro cBoiicTBa. beckoHeuHo Masbie U
0EeCKOHEUHO 0OJIbILINE MOCIEI0BATEILHOCTH U UX CBOHCTBA. CXOosIIMecss © MOHOTOHHbIE
[OCJIEI0BATENbHOCTH, UX CBOMCTBA.

Tema 3.2. ®ynkuuu onHoM nepemeHHou. [lpenen u HempepbIBHOCTH PYHKIIHH.

Onpenenenne pyHKIUN 0JHON epemenHoi. CriocoOwl 3amanust GpyHKIui. ['paguki 0CHOBHBIX
aneMeHTapHbIX QyHKIMHA. CioXHas U B3aUMHO oOpaTHble QyHKIMU. [Ipumeps! GyHKIMiA,
UCTIOJIB3YEMBIX B SKOHOMHKE | yrpaBiieHuH. [Ipexen pyHKIuu B OECKOHEYHOCTH U B TOUKE.
beckoneuHo maible 1 OeCKOHEYHO OoJiblIMe QYHKINHU, UX CBOMCTBA. OCHOBHBIE TEOPEMBI O
npeznenax. [lepBeiii 1 BTOpoii 3amMedarenbHble mpeaensl. HempepbBHOCT (PyHKITHH.

Tema 3.3. IuddepennuanbHoe ucuncieHre GyHKIMNA 0JHON epEMEHHOM.

Ornpenenenne NPoN3BOIHON QYHKIIUUA OJHOU TTEPEMEHHOM, €€ TEOMETPUUECKHUI 1 PU3UIECKHI
cmbicsl. OcHOBHBIE npaBuiia AuddeperunpoBanus. Tadnuia Npou3BOIHBIX OCHOBHBIX
aneMeHTapHbIX pyHkuuid. Juddepenuman pynkuuu. [IponsBoansie u quddepeHnnans BHICIINX
nopsiikoB. OcHOBHBIE TeopeMbl Auddepennnansaoro ncuncienus. [pasmio Jlonurans. Ycenosus
BO3pacTaHus U yObIBaHUs QyHKIMU. Touku sKcTpeMyMa. DKcTpeMyMbl pyHKIH. Heobxonumele
yCIIOBUS DKCTpeMyMa. /locTaTouHble MPU3HAKK CYIECTBOBaHMs dKcTpeMyma. Haxoxnenne
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHUH HeMpephIBHON Ha oTpe3ke QyHKIUU. BrimykinocTs u
BOTHYTOCTb, TOUKH Neperuda. AcumnroTsl. Mccnenosanue Gpynkiuu. [locrpoenue rpagpuka
¢yskun. [Ipunoxenus Mpou3BOIHON B 3KOHOMHUKO-YIIPABIEHYECKUX pacueTax.

Tema 3.4. HHTerpanbHOe McuucieHne (PYHKIMH 0JTHONW epEMEHHOM.

[TepBooOpa3Hast GpyHKIIMK OJHOU MTEPEMEHHON U HeonpeaenEHHbIi nuterpai. CpoiicTBa
HeomnpeaenéHHOro uuTerpaia. Tabauia HHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHA.
MeTo/b1 BEIUHCICHHS HEONPeIeNEHHOTro nHTerpana. OnpeneneHHblid HHTErpall, ero CBOMCTBA.
Brruucnenue onpenenénnoro uurerpana no gopmyie Herotona-JIeitOnuma. 3aMmena nepeMeHHON B
onpeAeNéHHOM UHTErpajie, MHTErpUpOBaHUE MO YacTaM. ['eomeTpruyeckue 1 SKOHOMHUUECKHE
NPUIIOKEHUS OTpeIesIEHHOr0 HHTerpaia. HecoOCTBEHHbBIE HHTETPasIbl C OECKOHEUHBIMHU MIpeieiaMu
MHTETPUPOBAHUS U OT HEOTPAaHUYEHHBIX (PYHKLINH.

Tema 3.5. duddepennuanbHoe ucuncieHne GyHKIMNA MHOTUX ITE€PEMEHHBIX.

@OYHKIMK MHOTUX NepeMeHHbIX. JIuHuM u noBepxHocTy ypoBHs. [Ipenen u HenpepbIBHOCTD
(GYyHKLIMU MHOTHX IepeMeHHbIX. YacTHble pon3BoaHbIe. [lonublii quddepennnan. YacTHble
MIPOU3BOIHBIE U TOJHBIE AU epeHIInanbl BEICIIUX MOPSIKOB. ['paaneHT GyHKIINHN U €ro CBOICTBA.
[Tpon3BoiHAs 1O HAMIPABIEHHUIO. DKCTPEMYMBI (PYHKIIMU HECKOJIBKHX MepeMeHHBIX. [ T00anbHbli 1
JIOKaJIbHBIN 3KcTpeMyMbl. HeoOxoarMble U JOCTaTOYHBIE YCIOBUS JIOKAJILHOTO SKCTpEMyMa st
(GyHKLUH IBYX IEpeMEHHBIX. Y CJIOBHBIN SKCTpeMyM. HaxoxieHue ycnoBHOro 3KkcTpeMyma

5
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MeTo0M MHOXHUTelel Jlarpanka. Haubonbiee n HauMeHbIee 3Ha4€HUsI MHOTOMEPHOH (DYHKITUH,
HEIPEPHIBHON B 3aMKHYTOM 00J1aCcTH.

Tema 3.6. [uddepennuanbable ypaBHEHUS.

[Tonstue nuddepenunansHoro ypapaeHus. Yactaoe u obmiee pemeHus qudepeHnrnaibHbpIX
ypaBHeHui. Jluddepennmanbapie ypaBHeHHs TepBOro mopsiaka. 3axada Kommu. Teopema o
CYIIECTBOBAaHUH U €MHCTBEHHOCTH pelieHus quddepeHnaIbHOro ypaBHeHUs. Y paBHEHUS C
pa3esIomUMUCcs nepeMeHHbIMU. OJHOPOAHBIE U JIMHEHHbIE TU(depeHIaTbHbIe YPaBHEHHS.
Ypasuenus bepnymnu. YpaBHenus B nonubix quddepennnanax. JAuddepenunanbable ypaBHEHUS
BBICHIMX TOPSIJIKOB.

Paznen 4. Teopust BeposiTHOCTEM U 3JIEMEHTHI MATEMAaTUYECKON CTATUCTUKHU

Tema 4.1. Cnyuaiinble COOBITHS U X BEPOSTHOCTD.

IIpeamet Teopuu BEPOSITHOCTEH. Y CTAHOBJIIEHUE 3aKOHOMEPHOCTEN B CIIy4alHBIX IIpOLECCax.
Cny4aitabie coObIThsA. CTOXacTHYeCKHid SKkciepuMeHT. CoObITHE. DJIeMEHTapPHBIA HCXO/I.
[TpocTpaHCTBO 31€MEHTApHBIX UCXO0A0B. Anredpa coobITH. Buasl coobrTrii. Onepannu Hax
coObITusiMu. OmipeiesieHre BEPOSITHOCTH HACTYIUIEHUS COOBITUS. POPMYITbl KOMOMHATOPHUKY JJIS
BBIUMCJIEHUSI BEPOSITHOCTEN. AKCMOMBI TEOPUU BEPOSITHOCTEH. BEposTHOCTH POTUBOIIOIOKHBIX
COOBITHIA, CyMMBI COOBITUH. Y CIIOBHAs BEpPOSTHOCTh. BeposTHOCTH mpousBenenus. HezaBucuMocTtsb
cobbiTuii. @opmyiia noiaHou BepositHocTu. Dopmyna baiteca. [TocnenoBaTenbHOCTh HE3ABUCUMBIX
OJHOPOHBbIX HcnbiTaHui. CxeMa bepuymu. @opmyna Ilyaccona. JIokaibHas 1 UHTETrpaibHas
dbopmynsl Myaspa-Jlamiaca.

Tema 4.2. CayualiHble BEIUUYHHBI U TPOLIECCHI.

Omnpenenenue ciry4aiHbIX BETUYHUH. JIMCKPETHBIE U HENPEPBIBHbBIE CIyYyaliHbIE BETUUYHUHBI.
['enepanibHast COBOKYITHOCTh U BbIOOpKA. DYHKIIUU paclpeieleHHs] CTy4ailHbIX BEJIUYUH.
[ImoTHOCTE pacnpeneneHust BEposiTHOCTE. MOMEHTHI CllydallHbIX BEJIMYKMH. MaTemMaTuieckoe
0’KMJIaHHE CIy4allHON BEJIMYMHBI U €ro CBOKCTBAa. MennaHa u MoJa Clly4ailHOM BEJIMUMHBI.
Jucnepcus ciaydailHOM BEITWYMHBI U CPEHEKBAIPATUUECKOE OTKIOHEHHE; X CBOMCTBA.
bunomunansHoe pacnpenenenue. Pacnipenenenue [lyaccona. HopmansHoe pactipenenesue.
MHoromepHsble ciay4yailHble BETMUMHBL. 3aBUCUMbIE U HE3aBUCUMbIE CIIy4aliHbIE BETMYNHBI.
YuciioBble XapaKTEpPUCTUKHU 3aBUCUMBIX CIy4ailHbIX BennuuH. KoBapuanus u Koppemnsuus.
DyHKINHN CIydalHbIX BEJIMYMH. MHOTOMEpHBIE pacnpeeneHus. OyHKIUMU OT HOpMAJIBHO
pacupeneneHHbIx BenuunH. Pacnipenenenns Cteronenra, [lupcona — Xu-kBagpar, CHegexopa-
®umepa. [IpeaensHbie TEOpEMBI TEOPUH BEpOATHOCTEN. LleHTpanbHas npenenbHas TeopeMa.
Crnyuaiiabie niporiecchl. [Tpumepsl ncnonb30BaHus BEPOSATHOCTHBIX MOAXO0A0B MPU PELICHUN
HYKOHOMUKO-YIIPABJICHYECKHUX 3a1a4.

Tema 4.3. DnemMeHThl MATEMaTHYECKON CTATUCTHUKHU.

[Tpenmer maTemaTnyeckoi craTUCTUKU. BriGopounblii MeToa. MeTossl oTOOpa.
PemnpesenTatuBHOCTH BIOOpKH. Bapuarmonsslii psja. TabnuyHoe mpecTaBiIeHHe BEHIOOPKU.
I'padmueckoe nmpencrasieHue BbIOOpKU. [lomuron, ructorpamMmma, kymyssaTa. Uucnossie
XapaKTepUCTUKHU BbIOOpkH. Mona u Menuana. [locTpoeHne TOUeuHBIX OLIEHOK /TSl TapaMeTpOB
pacupenenenus. Meron MOMeHTOB. HecMelieHHast, COCTOSTENIbHASI U TOYEYHAsI OLICHKA.
OMIIMpUYECKOe CpeHEE U dSMIIMpHUecKas aucnepcus. [loctpoenne MHTEpBaIbHBIX OLIEHOK.
Hoseputenbupiii nHTEpBai. OneHka TpedyeMoro oobema BI0Opku. OTHOCTOPOHHME
JIOBEpUTENIbHBIE MHTEpBaibL. [IpoBepka cTaTucTuueckux runores. [IpuMepsl HCTIOIB30BaHMS
METOJIOB MaT€MaTUYECKOM CTATUCTHKU MPHU PEIICHUH SKOHOMHUKO-YIIPABIEHYECKUX 3a/1a4.
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5.2 Paznenbl/TeMbl AUCUMILIMHBI, UX TPY10€MKOCTh H BH/bI 3aHATHH

O6Las TPyAOEMKOCTb M3y4YeHUs1 ANCLUNIIINHBI N0 y4ebHomy naaHy: 3.E. (yacoB) 6(216)
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6. TNEPEYEHb YYEBHO-METOAWYECKOI'O OBECIHEYEHUSA J1JIs1
CAMOCTOSTEJABHON PABOTHI OBYYAIOHIUXCS IO JUCHUITIIUHE

Pasnean 1. JIuneiinas aaredpa

Tewma 1.1. MaTpuus! 1 onpeaeanuTeN .

Tema 1.2. Cucremsl TMHENHBIX YPaBHEHUH.

Tema 1.3. JInuHelinble IpoCcTpaHCTBA.

CHnucoK JIUTepaTyphl MO pa3Aety:

1. I'eBopksH I1.C. u ap. Bricmias MaremaTuka A 3KOHOMUCTOB. - M.: «OKOHOMHUKa,
2010.

2. Kpemep H.ILI. u np. Beiciias marematuka aias 5koHOMHCTOB. — M.: FOHuTH-/laHa,
2014.

3. [Iunaues B.C. Briciasg MaTtemaTtuka: yueOHHUK U MPAKTUKYM JUIsl OakanaBpoB. -M:

Undpa-M, 2018.

4. [Hankun A.C., lankun B.A. 3agaunM ¢ pemeHMs MM IO BBICIIEH MaTEMAaTHKE,
TEOpUU BEPOSITHOCTEH, MaTeMaTUYECKON CTAaTHUCTHKE, MaTeMaTH4YE€CKOMY IMPOrpaMMHPOBAHHUIO. -

(MOJIYJTIO)

M.: TamkoB u K, 2015. http://www.iprbookshop.ru/5103.
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S. labyann M.M. Maremaruka. - M.: BUHOM. JlaGopatopust 3Hanmii, 2012.
http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., TeroB C.E. JluneitHas anre6pa U aHaIUTHYECKass TEOMETPHSI. -
M.: EBpazuiickuii OTKpbITEII HHCTUTYT, 2011, http://www.iprbookshop.ru/10889.

7. I'pec I1.B. Marematuka s rymanutapueB. O0mmii Kypc: y4e0. mocodue sl By30B.
- M.: Jloroc, 2009.

8. MroxenxoBa JL.U., HroxenkoBa O.}O., Muxamun I'.A. [lpaktukym no Beicuieit
MaTeMaTHKe. Yactp 1. - M.: BMHOM. JlaGopaTopust 3HAHUU, 2012.

http://www.iprbookshop.ru/6524.
Bonpocwt ons camonposepru:

1. TloHsTHE MAaTPHIIBI, ONIPEACTUTEIS MATPHULIEI BTOPOTO, TPETHETO U BBICIINX MOPSIKOB.

2. IlpaBuia BbIYMCIICHUS ONIpEACTUTENCH.

3. Omeparuu Hal MaTPHUIIAMHU.

4. DOnemeHTapHble TNpeoOpazoBaHusi CTpPOK MaTpuubl. [lpuBeneHue MaTpulbl K
CTyIeH4YaTOMy BUAY U BUaYy 'aycca.

5. PaHr matpuisl.

6. OOparHas MaTpHIla: CBOHCTBA, CIIOCOOBI TOCTPOCHHSI.

7. COBMECTHOCTh U OIPEAETCHHOCTh CHCTEMbI JMHEHHBIX airedpandeckuil ypaBHEHH.

Teopema Kponekepa-Kanemm.

8. Pemenue cucreM JIMHEHHBIX anreOpanvyeckuil ypaBHEHUH ¢ IOMOIIbIO OOpaTHOMN
MaTpuusl 1 npasuiia Kpamepa.

9. Pemenue cuctem JMHENHHBIX anredpandeckuil ypaBHeHuil metogoM ["aycca.

10. JluneiiHas OMHOPOJHAS CHUCTEMa alreOpanvecKuxX ypaBHEHUH, ee (QyHIaMEHTATbHAs
cucTeMa pereHui.

11. Cssa3b pelieHul JIMHEHHBIX OJHOPOIHBIX U HEOJHOPOIHBIX CUCTEM YPaBHEHUH.

12. Jluneiinble npoctpaHcTBa. JInHelHas 3aBUCUMOCTh U HE3aBHCUMOCTh BEKTOPOB. basuc
U pa3MepHOCTH NpocTpaHcTBa. KoopauHatel BeKTOpa B 3aJJaHHOM Oa3uce.

13. JluneiiHble onepanuu HaJl BEKTOPAMHU.

14. CkangpHoe npou3BeieHUE ABYX BEKTOPOB U €T0 CBOMCTBA.

15. BekTopHOE npou3Be/ieHHE ABYX BEKTOPOB, €0 CBONCTBA.

16. CmemaHHOe MpOU3BeIEHNE TPEX BEKTOPOB M €r0 CBOKCTBA.

17. B3aumHOe pacrosnoxeHne BeKTOPOB.

3aoanus ons camocmoamenvbHou pabomol:

1 20 3 4

1. Jlanbl MaTPHITBI A= 10 3/ 1 B=|1 0| .Haiitu
-2 5

a) marpury A—3B" | 6) matpuy A- B
2. Pemmuts cuctemy metonom Kpamepa u ¢ moMorp0 00paTHO MaTpHIIHL.
X+y+z=1
2X+2y+z2=1
X+3y+2z=3
3. Pemuts cucremy ypaBHEHHIA.
2X—y—-7z=-3
X+y-8z=33
y—52=23
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4. Ha ocHoBe MoJenu MEXOTpacleBOro OajlaHCa HAWTH BaJOBBIM BBIMYCK

2 o
MPOAYKIIMU JJIsI KOHEYHOrO CIIpoca C:(300j AU TEXHOJIOTHUECKOU

0125 0,4
025 0,3)

5. Ilpeanpusitue okas3piBaeT 2 BHUJa YCIYT U MCHOJB3YeT IS 3TOro 3 BHUia
pecCypcoB B OrpaHUYCHHBIX KOJMYECTBaX. |-l pecypc wumeercs B
kosmmuectBe S50 emuHuu, 2-i pecypc B konmdectBe 200 enuHun u 3-i
pecypc B konmuectBe 160 equnun. [y okazanust ogHoM yciyru 1-ro Buaa
Tpebyetcs 5 en. 1-ro pecypcea, 20 en. 2-ro pecypca u 32 exn. 3-ro pecypcea, a
JUIsl OKa3aHWsl OJHOM yciyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 exn. 3-ro pecypca. Onpenenure, CynIeCTBYET JIM TaKOM IUIaH
OKa3zaHud yCJIyr, IIPH KOTOPOM 6YIIYT HN3paCXO0JOBaHbI BCC MMCHOIIHUCCA Ha
IIPEANPUSITUNA PECYPCHL.

Paznen 2. AnaauTuyeckasi reoMeTpust

Tema 2.1. Ananutuueckas TeOMETPHS Ha TUIOCKOCTH.

Tema 2.2. AnanuTuueckas reoMeTpus B IPOCTPAHCTBE.

Crucok JuTepaTypsl 10 pa3aery:

1. Tesopksn II.C. u ap. Beicmias MaremaTuka A SKOHOMUCTOB. - M.: «OKOHOMHUKAY,
2010.

2. Kpemep H.ILI. u nap. Beicmias matemaruka g 3KOHOMUCTOB. — M.: FOuutu-/lana,
2014.

3. unaues B.C. Bpicmasg MatemaTtuka: yueOHUK U MPAKTUKYM JUIsl OakanaBpoB. -M:
Wndpa-M, 2018.

4. Ilankun A.C., lankun B.A. 3amaum c pemieHUsMH TIO BBICIIEH MaTeMaTHKe,
TEOpUun BEPOSATHOCTEH, MaTeMaTHU4eCcKOi CTaTHCTHUKE, MaTeMaTH4YEeCKOMY
nporpammupoBanuto. - M.: lamkos u K, 2015. http://www.iprbookshop.ru/5103.

5. Illabynun M.M. Maremaruka. - M.: BUHOM. Jlaboparopus 3Hanuii, 2012.
http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., Termos C.E. Jluneiinas anreOpa u aHaIUTHYECKAs] TEOMETPHS. -
M.: EBpazuiickuii oTKpbIThIH HHCTUTYT, 2011. http://www.iprbookshop.ru/10889.

7. I'pec I1.B. Maremaruka ans rymanurapueB. O0muit kypce: yued. mocodue ajs By30B. -
M.: Jloroc, 2009.

8. HroxenkoBa JL.U., /lroxenkoBa O.}O., Muxamun I'.A. [lpakTukym 1o BBICHIEH
matematuke. Yactp 1. - M. BHUHOM. JlaGopatopus 3Hanmii, 2012.
http://www.iprbookshop.ru/6524.

Bonpocwi ona camonposepku:

1. Pa3znuunble BUIBI ypaBHEHUS MPSIMON Ha IMJIOCKOCTH.

2. Kpusble BTOPOro nopsaka, Ux KaHOHMYECKUE YPaBHEHHUS.

3. YpaBHeHHE IUIOCKOCTH.

4.

5.

MaTpuibsl A= (

YpaBHEeHHE NPSMOI B MPOCTPAHCTBE.

B3anMHOe pacnonoxeHue npsMon 1 MIIOCKOCTH.
3aoanus ona camocmosamenvHou pabomol:
1. B rtpeyronsnuke ABC Haiitu Touky mnepecedeHust cropoHbl AC c BBICOTOH,
OIYIIEHHO! U3 BepIuHbI B. 3a7aHne BHIMOJIHUTD TpapUUecKu U aHAIUTHYeCKA. A(6;-2);
B(8;1) u C(5;-3).
2. Hamwucate ypaBHEHHE IIOCKOCTH, MPOXOMSIIEH depe3 TOUKY A MepHeHIUKYISIPHO
BekTopy AB, e A(1;3;-2); B(3;5;0).
3. Hamwmcats kanonnueckoe ypasHenus npsimoit DE, rioe D(2;3;-4); E(1;6;4).

9
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4. Hanucars ypaBHEHHE TIIOCKOCTH, IPOXOJAILEH Yepe3 TpU TOUKu: M, (;2;3:,
M, €01 u M,€¢-2-3 .

Pa3zgen 3. MareMaTnuecKuii aHAJIN3

Tema 3.1. HucnoBele nocnenoarenbHocTu. [Ipenens: u ux cBoiicTaa.

Tewma 3.2. ®ynknuu oxHo# nepemerHoi. [Ipenen u HeMpepbIBHOCTHh (PYHKITUH.
Tema 3.3. uddepenunanpuoe ucurcienne GyHKIUNA OJHON TepEeMEHHOM.
Tema 3.4. HHTerpaibHOE HCYUCIICHUE QYHKIIUNA OJHOU MTEPEMEHHOM.

Tema 3.5. uddepeHunanbHoe 1 HHTETPATbHOE HCUUCTICHUE (PYHKIIUNA MHOTHX
MIePEMEHHBIX.

Tema 3.6. [uddepeHunanbabie ypaBHEHHS.

Cnucox tumepamypul no pasoeny:

1. TeBopksH I1.C. u ap. Beicias matemaTuka Juist 5KOHOMHUCTOB. - M.: « OKOHOMHKaY,

2010.

2. Kpemep H.ILI. u nop. Beicimias matemaruka s 3KOHOMUCTOB. — M.: FOuutu-/lana,

2014.

3. HlunaueB B.C. Brpiciiasgs mMaTematuka: yueOHMK M IPAKTUKyM Ul OakanaBpoB. -M:

Wndpa-M, 2018.

4, IHankuna A.C., lllankua B.A. 3agaum ¢ pemieHUsMH IO BBICHICH MaTeMaTHKE,
TEOPHUH BEPOSITHOCTEH, MaTeMaTU4eCKOM CTaTUCTHKE, MaTEeMaTUYECKOMY

nporpammupoBanuio. - M.: lamkos u K, 2015. http://www.iprbookshop.ru/5103.

5. abynun M.M. Maremaruka. - M.: BUHOM. JlaGopatopus 3nanuii, 2012.

http://www.iprbookshop.ru/6471.

6. Tep-Kpukopor A.M., llabynun M.U. Kypc maremarmueckoro aHammza. - M.:

BMHOM. JIaGopatopus 3nanuit, 2013. http://www.iprbookshop.ru/6508.

7. Tpec I1.B. Maremaruka ais rymanutapueB. O0muii kype: yue6. mocoOue i By30B.

- M.: Jloroc, 2009.

8. HroxenkoBa JL.U., /lroxenkoBa O.}O., Muxamun I'.A. [lpakTukym 1o BBICHIEH

matematuke. Yacte 1. - M.: BHUHOM. JlaGopatopus  3HaHMIA,
http://www.iprbookshop.ru/6524.

2012.

9. [HwxenkoBa JL.U., HroxenkoBa O.}O., Muxamun I'.A. TlpakTukym mo BeIcIIei

maremaruke. Yacte 2. - M.: BHUHOM. JlaGopatopusi  3HaHuUM,
http://www.iprbookshop.ru/6523.

Bonpocul ona camonposepku:

1. IlocnenosarenbHOCTb. [Ipeaen yuCIOBOM MOCIENOBATEIBHOCTH.

2. ®ynknusa. CriocoOwl 3a1anus HYHKITUH.

2012.

3. Ipenen c¢yukuuu B Touke. OnHocropoHHue mnpeaensl. llpexen QyHkuuu Ha

0ECKOHEYHOCTH.
4. HenpepsiBHOCTb GyHKINHU. TOUKH pa3pbiBa GYHKIIMU U UX KJIACCU(PHUKALHA.
5. IlpousBoanHast pyHKINHU: ONpEEIIEHNE, TEOMETPUUECKUI CMBICIL.
6. [IpaBuia BbIYMCIIEHUS TIPOU3BOTHOM.
7. IlpowsBogHast CJI0KHON (YHKIIUH.
8.  IIpom3BoaHbIe BBICIINX MOPSIKOB.
9

Huddepenunpyemocts ¢GyHkiuu. Teopembl 0 CBA3M AUPHEPEHUUPYEMOCTH C

HEMPEPHIBHOCTHIO U C CYIIECTBOBAHUEM ITPOU3BOIHOM.
10. Jduddepennnan GyHKIMH U €TO TEOMETPHUUECKUN CMBICI.
11. TIIpousBonHble U U GepeHIIaIbl BBICIIUX TOPSIKOB.
12. PackpeiTHE HeonpeeieHHOCTeH (TipaBmito Jlomurans).
13. Acumnrotsl rpaduka GyHKIHU.
14. JlocraTtouHble YCIOBUS MOHOTOHHOCTH (DYHKITHH.
15. JloctaTtouHble YCIOBUS 3KCTPEMYMOB () YHKIIHUH.

10
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30.
31.
32.
33.
34.
35.
36.
37.
38.

39

16. JlocrarouHble YCIOBHS BBINYKJIOCTH, BOTHYTOCTH, TOYKHM TIeperuba rpaduxa
GyHKIIHH.

17. OOmas cxema uccneaoBanus GyHKIUU U MOCTpOeHHUE rpaduka.

18. TlonsTus mnepBooOpasHOW (YHKIIMH W HEompeaeseHHOro uHrerpaia. OCHOBHBIC
CBOMCTBAa HEONPENIEIECHHOTO HHTerpaia. Tabnuila OCHOBHBIX HEOIpPeIeIeHHBIX
HUHTETPaJIOB.

19. 3amenHa nepeMeHHOU B HEONPEACTICHHOM HHTETpAJIC.

20. Meroa UHTErPUPOBAHUS 10 YACTSIM.

21. Tlomarue onpeneneHHOro wuHTerpaga. OCHOBHBIE CBOWCTBA  ONPEAEICHHOTO
uHterpana. @opmyna Herorona-JIeiiOHuIa. 3amMmeHa epeMEHHON B ONMpEIeICHHOM
UHTETpae.

22. VnterpupoBaHHe IO YacTAM B ONpeJeJeHHOM uHTerpane. HecoOGcTBeHHbIE
UHTETPabI.

23. TlonsTre GyHKIIMUM MHOTHUX TIEPEMECHHBIX.

24. YactHble MpoU3BOAHbBIC. YaCTHBIE TPOU3BOIHBIEC BBICUINX MOPSIIKOB.

25. Teopema 0 paBeHCTBE CMEIIAHHBIX TPOU3BOIHbIX.

26. uddepenumpyemsie (QpyHKIUNM MHOTHX mnepeMeHHBIX. Juddepenuman yHKImm
MHOTHUX ITEPEMEHHBIX.

27. TlpaBuna muddepeHnrpoBanus GyHKINNA MHOTUX TEPEMEHHBIX.

28. DkcrpeMyMbl PYHKIMI MHOTUX MIEPEMEHHBIX.

DKOHOMHUYECKOE MPHIIOKEHHE YACTHBIX TPOU3BO/IHBIX.

Huddepenunansubie ypaBHeHus. OO1IUE MOHATHUS.

Juddepennnanpaoe ypaBHEHHE IEPBOTO Mopsaka. 3anavya Kommu.

Huddepenunansubie ypaBHEHUS C pa3esSIONIMUCS TIEPEMEHHBIMHU.

Opnnoponnsie nuddepeHnnanbHbIe ypaBHEHHUS.

Juddepenunansupie ypaBHEHUS B TOTHBIX AuddepeHuanax.

Jlunetinpie uddepeHnnanbHbIe YpaBHEHUS TIEPBOTO MOPSAKA.

Juddepennunanbable ypaBHEHHs, JONYCKAIOIIME TOHWKEHNE TTOPSIKa.

Jlunetinbie mudhepeHnmanbHbIe YpaBHEHUS BBICIINX TIOPSIIKOB.

. [Ipumenenue auddepeHnrnaibHbIX YPaBHEHUI B )KOHOMUKE U YIIPABICHUH.

3aoanus ons camocmosmenvHol pabomoi.:
1. BbMHUCIUTD MPEACIIBI:

. (-2.6-4.€6-6_ . X2=3x+2 . NX+4-2
a = = = §) - - B AL
) lim 3 ) im=, =5 ) lim——
2. Ncnonb3yd 1-i u 2-i1 3aMevaTeNnbHbIC NPEAEIbI, HAUTH MPEICIIbL:
. sin4x+3x? . (4+x\
a e 0 — .
lim ™, )tim(

3. Jnsa pynkmum Y= f(X) HaWTH TOYKM pa3phiBa, €CIM OHU CYIICCTBYIOT.

Jate ux xkinaccudukanuo. Caenath S3cku3 rpaduka GyHKIIUH.

3, x<0,

y=<sinx, O0<x<mr,

0, x>

11
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VX+1.

4. B Touke X =3 HaWTH 3HaUYCHHE MPOU3BOIHON (QYHKIUU Y = g +
X —_

5. Haittu npousBoiHbIe (PYHKIIUNA:

- _, 00SX
2) y:Iog23(q3X) 6) y:(+e )

" _y2 X2
6. Boruucouts Y (0) ,ecmn Y=X &
7. PackpbITh HEONPEACICHHOCTh, UCIIOJIB3YS MpaBwiio JlonuTans:

. 2 T
. SIN5Xx+4x 30 4841InX - E—arctgx
lim—— — lim=——.,— lim*=5——
a) x—0 2X : 6) X—>+0 X* —2X . B) X—® e3/X -1

8. Haiftu acumMnitoTsl rpaduka QyHKINMU

2
X“+5
f(x)=
X—-3
9. Haiitu Touku neperuda, MpOMEKYTKH BBITYKIOCTU U BOTHYTOCTH Tpaduka
byHKITUN

2X°
f(x)= -
1+ X
10. Haiftu HeomnpeaeneHHbIE HHTETPAJIbI:

3x+1
Mx2+3x+1lgx JX((_lfIX

11. Beruuciaurhb OIIPCACICHHBIC MHTCT'PAJIbI:

32 X 4
[ cos”dx f dx
0 3 01+\/§

12. HaiiTi yacTHBIC MPOU3BOIHBIC IEPBOTO MOPSIAKA QYHKIIUN
z=x%+2x+y? -3

B TOYKE M, (-12).

13. Haiitu nonusiil nuddeperiman GyHKmu

z=arctg €y —+/x>+y°>.

14. HaiiTu rpagueHT GyHKUIUN

z=1In QX4 + 4y2 B TOUKE M (4;-2).
15. Haiitu sxcTpeMyMbl PyHKLIMHU ABYX MEPEMEHHBIX:

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

z=4y® —10x?, ecnu 5x+y=16.
17. IlpennpusiTue OCylIeCTBISET 3aKyNKy aBTOOyCcOB JIByX THUIIOB A U B B KoiuuecTBe HE
6onee 30 MammMH, KOTOpbIE JOJDKHBI OOECIEYUTh OJHOBPEMEHHYIO NEPEBO3KY HE MEHee
1000 maccaxxupoB. Ctoumocts aBToOyca tuma A 1200 TwIC. py0., a aBTOOYyca Tuma B 1300

12
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ThIC. py0. KosmyecTBO maccakxupoB, KOTOPOE MOXKET pa3MECTUTHCS B OJTHOM aBTOOyce Thma
A u B, paBao 100 u 120, coorBercTBeHHO. CKOJIBKO HAA0 3aKyNMHUTh aBTOOYCOB KaXKIOTO
THUTA, YTOOBI MUHUMU3HPOBATH PACXOIBI?
18. Onpenenute pa3Mepbl KOHCEPBHON OaHKH IWIMHAPUYECKON (POPMBI, U3TOTOBICHHON U3
MHUHHMAaJIHHO BO3MOXKHOT'O KOJIMUECTBA MaTepuaa, eciii 00beM OaHKH JOJDKEH ObITh paBeH
1 1. TonmHy CTEHOK, THA U KPBIIIKA OaHKW HE YYUTHIBATh.
19. Pemuts 3amauy Komm: 2xyy’ = y? -1, y(1) = 2.
20. Pemuth ypaBHEHUS:
W' =(y)* = ()
2xy'y" = (y")* -1.
Pa3neu 4. Teopusi BeposiTHOCTEH M 3JIeMEHTbI MaTeMATHYECKOH CTATUCTHKHU
Tewma 4.1. Cnyuaiinbie COOBITHSI U UX BEPOSTHOCTb.
Tema 4.2. CayyaiiHble BEJIMUUHBI U IPOLIECCHI.
Tema 4.3. DnemMeHThl MATEMaTUYECKON CTATUCTHUKHU.
Cnucok numepamypul no pazoeny:
1. TeBopksan IL.C., Iloremxun A.B., Diiceimont M.M. Teopusi BeposTHOCTEHl u
MaTeMaTU4decKas CTaTUCTHKA. - M.: « DkoHOMuKay, 2012,
2. Kpemep H.III. Teopus BepossTHOCTEH U MaTeMaTuyeckasi CTAaTUCTUKA. Y YeOHUK. -M.:
Onutn-lana, 2012.
3. HlunaueB B.C. Brpiciiasg mMaTemaruka: yuyeOHHUK M HPAaKTUKyM Julsi OakanaBpoB. -M:
Wundpa-M, 2018.
4, Illankua A.C., Ilankua B.A. 3amaum Cc pemieHUsMH 110 BBICIICH MaTeMaTHKE,
Teopuu BEPOSATHOCTEH, MaTeMaTU4eCKOn CTaTHCTHUKE, MaTeMaTHYECKOMY
nporpammupoBanuto. - M.: Jlamkos u K, 2015. http://www.iprbookshop.ru/5103.
5. [abymman M.M. Maremaruka. - M.:. BUHOM. Jlabopatopust 3Hanmii, 2012.
http://www.iprbookshop.ru/6471.
6. Komemaes B.A., Kamuamna B.H. Teopus BeposTHOCTEH u MaremMarnyeckas
craructuka. - M.: OHUTU-AHA, 2012. http://www.iprbookshop.ru/8599.
7. JwoxenkoBa JL.U., HioxenkoBa O.}0., Muxamun ['.A. [lpaktukym mo BbICHICH
matematuke. Yactp 2. - M. BUHOM. JlaGopartopus 3Hanmii, 2012.
http://www.iprbookshop.ru/6523.
8. I'mypman B.E. Teopus BeposiTHOCTEH M MaTeMaTH4ecKas CTaTUCTHKA. YU. ocodue
JUIs CTyJL. BY30B. - M.: KOPAIT, 2010.
Bonpocul ona camonposepxu:
OneMeHTbl KOMOMHATOPUKH.
Crnyyaiinble coOBITHS, UX Kiaccupukanus. Anredpa COObITHH.
Knaccuueckoe v cTaTUCTHUECKOE OINPEIETICHUS BEPOSTHOCTH.
Teopemsl CIOKEHNSI U YMHOKEHUS BEPOSTHOCTEN.
®opmyna noaHoH BepoaTHOCTH U ¢popmyia baiieca.
IToBTopHbIe ucnbiTanusa. opmyia beprymim.
JloxanbHbIe 1 MHTErpasibHBIE TeopeMbl Jlamtaca. opmyna [lyaccona.
CrnyuaitHble BeJTMUUHBI, UX KJIacCU(UKAIIHSL.
CBolicTBa M YHUCIIOBbIE XapaKTEPUCTHUKU JUCKPETHBIX U HEMPEPBIBHBIX CIY4YalHbBIX
BEJIMYMH.
10. Hekotopble pacrnpeneneHus BEpPOATHOCTEH  TUCKPETHBIX M HEMPEpPhIBHBIX
CIIy4YailHBIX BEJIMYHH.
11. 3amaum maTemMaTHueCKOW CTaTHCTUKH. BpiOopka. ['eHepanpHas u BbIOOpOYHAS
coBOKynHOCTU. CTaTUCTHUYECKAsk BEPOATHOCTb.
12. Craructuueckoe pacrpenenenue Bpioopku. Iloauron yactor. ['ucrorpamma.
13. CrarucTuveckuie OICHKH MapaMeTPOB PacIpeIeiICHus.
14. TloHsTHE CTATUCTUUYECKON TUIIOTE3bI.

CoNR~LNE
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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

15. Cxema npoBepKH TUIIOTE3BI.

16. DnemeHTsl Teopuu Koppersiuu. MccnegoBanue ciaydyalHBIX 3aBUCUMOCTEH MEXTY
BenmnunHaMu. Koa¢duipent koppemsiiuy 1 ero CBOWCTBaA.

17. Tlonsatne o makeTrax MPHUKIAAHBIX HPOrpaMM MHOTOMEPHOIO CTaTHCTUYECKOTO
aHaJu3a.

3aoanus ona camocmoamenbHol pabomul:

1. Bec wMemkoB c caxapoM MpEACTaBIseT COOOH HOPMAaJbHO PaCHpe/leICHHYIO
CIy4yallHyl0  BEJIMYMHY C  MaTeMaTH4YeckuM  oxuaanuemMm 20 kr ©
CpeIHEeKBaapaTudecKuM oTkiIoHeHHeM 0.5 kr. OmpeneiauTb BEPOSITHOCTh TOTO, YTO
Cly4aitHO BBIOpAaHHBIN JUIsi KOHTPOJIS MEIIOK OyneT Becuth He MeHee 19.8 kr. C kakoi
BEpOSTHOCTHIO MapTust u3 10 memkoB OyaeT Becuth He Oosee 200 kr?

2. ExenneBHblil cmpoc Ha xi1e0 B OpraHu3alud OOIIECTBEHHOTO MHTAHUS 3aJaeTcs
pacnpezielieHueM BepOsSITHOCTEH, YKa3aHHBIM B TaOJIMIle; IPU 3TOM OJUH 0aToH XJieba
npuobperaercs o 30 py6., a mpogaercs no 40 py6. Eciiu oH He peann3oBaH B TOT ke
JIeHb, TO K KOHILY JTHSI €r0 MOXHO MPOJIaTh TOJBKO 3a 15 py6. Bennuunna 3amaca xieba
MOKET TPUHUMATh OJHO W3 BO3MOXKHBIX 3HAUYEHHH CIPOCa, KOTOpPHIE YKa3aHBI B
tabnuie. CkoiapKo 0aTOHOB XJieba cie/lyeT 3aKa3bIBaTh €KEJHEBHO?

Cripoc (n) 150 200 250 300

Beposithocts (P(N)) 0.3 0.4 0.2 0.1

3. B roctununy noctynuio 30 HOBBIX TEJIEBU30pPOB, CPEAN KOTOPBIX 5 UMEIOT CKPBIThIE
nedexrel. Haynaay otrOupaercst ogus TeneBu3op. KakoBa BeposSTHOCTB TOTO, UTO OH HE
UMEET CKPBITBIX Je(PEeKTOB?

4. U3 maprum, coxepkamed 10 wmsmenwii, cpend KOTOpPHIX 3 OpakoOBaHHBIX, Haydady
u3BNeKaroT 3 wu3genus. HaliTu BeposSTHOCTH TOro, YTO POBHO OJHO U3 HHX
OpakoBaHHOE.

5. Hna curHanuzaumu o0 aBapuM YCTAHOBJIEHBI J[Ba HE3aBUCUMO pabOTarOLIMX
CUTHaJM3aTopa. BeposTHOCTh TOro, YTO MpH aBapuu CUTHAIM3ATOp CpabOTaeT, paBHA
0,99 g nepsoro curnanusaropa u 0,95 g Broporo. HaliTu BEposATHOCTH TOTO, 4TO
IIpU aBapuu cpabOTaeT TOIBKO OJNH CUTHAIN3ATOP.

6. JluckpeTHas cilydaiiHas BeMuMHA X 3a1aHa PAAOM pacnpenenenns. Haiiru:

1) pyHKIHMIO pacnpeeneHus Fe_ u e€ rpaduk;

2) MAaTEMATHYCCKOC O)KI/II[aHI/IeM k—,

3) nucnepcuio D IY
X 1 3 4 7 8

P 0,1 0,2 0,25 0,3 0,15

/. 3amaHa HempepbIBHAS ClydaiiHas BeMWYMHA X C TOMOIIBIO TJIOTHOCTH

pacrpe/enenus BeposTHocTeii /- Q,, COCPEIOTOYCHHAS HAa OTPE3KE ko

0;x<0
€ =13x" —2x+1;0<x<1
0;x>1.

a) Haiitu pynkiuto pacnpeneneHus Fe ¥ €€ Tpaduk.

0) Haiitn maTemaTraeckoe oxcnz:aHHeM IY -

14




PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

B) Haiitu nucnepcuto D -

a+b.3b—aj

r) HaiiTu BeposITHOCTD MOMaaHusl B UHTEPBAI ( 2 2

8. Jlana BrIOOpKa 06beMOM N =30

a) Haiftu cratucTuyeckuii psiji ¥ MOCTPOUTD MOJIUTOH YacTOT.
6) CocTaBUTh UHTEPBAILHBIN CTATUCTUYECKUUN psifl, B3sB 7-10 UHTEpBaNOB, U
MIOCTPOUTH TUCTOTPAMMY YacTOT.

x|

' BBIOOPOYHYIO JUCIEPCHIO D,
2
HCIPABJIICHHYI0O  BBIOOPOYHYIO JUCIEPCHIO S  BBIOOPOYHOE CpeaHee

KBaApPaTHICCKOC OTKIOHCHHC O-“, HCIIPABJICHHOC CPCAHCC KBAAPATHYCCKOC

OTKJIOHEHHUE S.

9. Menemxepy mo 0€30MacHOCTH KJIMEHTOB HEOOXOIMMO MpOaHATU3UPOBATh
ypOoBeHb ee obecrniedeHus. 3BeCTHO, 4TO B CpeHEM KaXK/ble YETHIPE rojia ¢
KJIIMEHTaMU TPOUCXOMIT 2 CEPhE3HBIX HECUACTHBIX ciydas. Kakum Oyner
3aKOH pacopellefieHusi Yucia HECYAaCTHBIX ClIy4aeB 3a yKa3aHHBIH
MPOMEXYTOK BPEMEHHU, U KaK BBITJIAIUT ero rpaduk? KakoBbl 4KCIIOBBIC
XapaKTepUCTUKU ATOro pacnpenenenus? Kakxoil Bumg wumeer QyHKIUS
pacnpenenieHus Yyucia HeCHYaCTHBIX CIIydaeB 3a uyeThlpe roga? YUemy paBHa
BEPOSTHOCTH TOTO, YTO 32 YETHIPE T0/la ¢ KIIMEHTaAMU NPOU30MAET MeHee 3-X
HECYACTHBIX CIIy4aeB?

10. ITo BrIGOpKe 00BeMa N=9, W3BIEYEeHHOW M3 HOPMATHHOH TeHepaTbHOI
COBOKYITHOCTHU C M3BECTHBIM CPEJHMM KBaJpaTHUECKUM OTKJIOHeHHeM O =4,

B) HaiiTu MaremaTuyeckoe OXKUJaHUE

HaiijleHa BBIOOpPOYHASI CPEIHSIS x=16,5 IIpu ypoBuHe 3Haummoctu 0,05

Ho:M € =15 npu  KOHKYpHUPYIOIIEH

IIPOBEPUTH HYJIEBYIO THUIIOTE3Y
~

rumorese M1 M & >15

11. Tlo aBym BBIOOpKaM, 00BEMBI KOTOPBIX N=10 W M=8, W3BICUYCHHBIX W3

HOPMAJIbHBIX I'CHCPAJIBHBIX COBOKyrIHOCTGf/JI, HaﬁHeHBI BLI60pO‘-IHBIe CpCaHuC

h - , 2
(x=1423 ; y=1453) y ycnpasnennsie aucnepenn (S =27 u Sy 3’2). Ipu

o =001 Hy MK =M

YPOBHE 3HAYUMOCTH IIPOBEPUTH HYJIEBYIO TUIIOTE3Y

. N = ~ =
IIPY KOHKYPUPYIOLLIEU TUIIOTE3E H M & M -, CUNTAs, YTO D& =D _
12. TloctpoiiTe nuarpamMmy pacce€MBaHMs Jii JBYMEPHOW COBOKYITHOCTH
JAHHBIX O KOJIMYECTBE KOHTAKTOB MEHEIKEPOB I10 MPOJaKaM NOCTUHUYHBIX
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yoIyr u o0beMax WX TpOJax, MPEACTaBICHHON B Tabmwie. BrisicHute,
CYLIECTBYET JIU MEXK/]1y YKa3aHHBIMU BEJIMYMHAMU B3aUMOCBS3b.

1 MeHensep HoHTakTol |O6bem npogas

2 Crpwnos A.A. 140 126200
3 beroukwni 6.0, 220 182510
4 PaskuH LA, 160 141770
5 |ArywruH P 170 138280

7. OCHOBHAMA U AOIIOJTHUTEJIBHAS YYEBHASA JIUTEPATYPA

OcHoBHas JInTepaTypa
1. Kpatkuii kypc Bbicmieri matematuku : ydeOnwk / K.B. bangun, ®.K. bangun, B.U.
Ixedpdane u mp. ; mox odm. pen. K.B. banguna. - 2-e¢ uzn. - Mocksa : M3natenbcko-Topropas
koprnopanus «JlamkoB u K°», 2017. - 512 c. : Ta6ux., rpad., cxem., wi. - bubauorp. B kH. - ISBN

978-5-394-02103-9 ; To xKe [DmekTpoHHBII pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=450751
2. [Hankun, A.C. 3agaun ¢ pelIeHUsIMH 110 BBICIIEH MaTeMaTUKe, TEOPUH BEPOSITHOCTEH,

MaTeMaTUYeCKON CTaTHCTHUKE, MAaTEeMaTHYECKOMY MPOrpaMMHUpPOBaHUIO : yueOHoe mocobue / A.C.
[Hankwn, B.A. lankua. — 9-e w3a., crep. — Mocksa : JlamkoB u K°, 2020. — 432 c. : w1 —
(Yuebnble wu3manus mis  OakanaBpoB). — Pexum goctyma: mno moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573151 — Bubauorp.: c¢. 428. — ISBN 978-5-394-
03710-8. — TekcT : ANeKTPOHHBIN

3. Beicmmass martematmka Il OKOHOMHCTOB [DIIEKTPOHHBIM pecypc]: Y4eOHUK JyIs
CTYJEHTOB BY30B, 00y4aromuxcs mno skoHomuyeckum crneruansaoctsyv/ H.II. Kpemep [u ap.].—
OnekTpoH. TekcToBble naHHbie.— M.: TOHUTU-IJAHA, 2015.— 481 c.— Pexum nocryma:
http://www.iprbookshop.ru/52071.— 3BC «IPRbooks»

4. Pactomuuna, O. M. Briciias marematuka [D1eKTpOHHBIN pecypc] : yaeOHoe mocobue /
O. M. PacronunmHa. — ODJIEKTPOH. TEKCTOBBIE AaHHble. — M. : MOCKOBCKHIl Ie1arornyecKkuii
rocynapcTBeHHbIil yHuBepcurer, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexum nocryma:
http://www.iprbookshop.ru/79053.html

JonoJHuTe/IbHAA JTUTEPATYpa

5. BectHuk MockoBckoro ynusepcutera. Cepus 15. BwluncnurenbHass mareMaTtuka |
kubepHetuka / 1. pen. E.M. Moucees ; yupen. MOCKOBCKMI TOCYAapCTBEHHBIM YHUBEPCUTET UM.
M.B. JlomonocoBa, ®akyapTeT BBIYUCINUTENbHOW MaTeMaTHKU U kuOepHetuku MI'Y. — Mocksa :
MockoBckuii I'ocynapctBennsiii Yuusepcuter, 2021. — Ne 1. — 53 c. : cxem., Tabi., wi. — Pexum
nocrymna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=610694. — ISSN
0137-0782. — TekcT : 3MEKTPOHHBIH.

6. Bricmias mareMaTuka Jijisi SKOHOMHCTOB : y4e0. mocoOue st cTya. 9koH. By30B / H.III.
Kpewmep [u np.] ; mox pen. H.ILL. Kpemepa. - M. : KOHUTH, 1997. - 439 c.

7. Marematrka B SKOHOMHUKE :@ y4eO.-pakT. mocoOue Mo MaTeMaTHUYeCKOMY aHaiuszy /
aBT.-cocT.. B.M. 3abeiiBopota, O.I'. 3aBesnoB; YpCOU ATuCO, Kad. Beicuield MareMaTHKH. -
Yensabunck, 2007. - 184 c.

8. Marematuka B »KOoHOMHKe. OCHOBBI JMHEWHOW anreOpbl, BEKTOPHOH anreOpbl
aHAJTMTUYECKON reomeTpur : y4ued. mocobue / aBT.-coctT.: B.U. 3abetiBopota, O.I'. 3aBwssioB ; 2.
YpC3OU ATuCO, Kad. Bbicu. MaTematuku. - YensOunck, 2006. - 128 ¢

9. IlpakTUKyM IO BBHICHICH MaTeMaTHKE Ui SKOHOMHCTOB : y4yeO. mocodue it By30B /
nox pex. H.II. Kpemepa. - M. : KOHUTH, 2004.,2005 - 423 c.
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8. MEPEYEHb IPOTPAMMHOI'O OBECIIEYEHUSI, HHOOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM M UHTEPHET - PECYPCOB, HEOEXOUMBIX 151
OCBOEHMS JUCHUILIMHBI (MOJLY.JI5T)

Ne

i WuTepuer pecype (ampec) Ornucanue pecypca

1. http://znanium.com/bookread.php DIeKTPOHHO-0MOIHOTEYHAS CUCTEMA,
colepkamiasi JUTEpaTypy IO MaTeMaThKe U
CTaTUCTHUKE

2. Caifr o pemnieHuro 3aaa4 JMHEHHOW anreOpsl B
pexume  omnaiiH.  [IpencraBieHsl  cOCOOBI

http://www.reshmat.ru pelICHUsT ~ CHCTEM  JIMHEHHBIX  YpaBHEHHIA,

BBIUMCJIIEHUE  OINpeAenuTeNel,  JIeHCTBUS €
MaTpUllaMU

3. | http://www.mathworks.ru Caiir  comepxkutr nporpammbel MATLAB ¢

ITOPUTMAMH JIJI1 MaTEeMaTHYCCKUX PacyeToB M
rpaduuecKoi BU3yaau3alnun

4. http://diffurov.net Caiit mo  pemenuto  auddepeHIHaTBEHBIX

ypaBHEHUU
5. htt://intearaloff.net CaliT mpeqHa3HA4YeH IS PELICHHS _PasIMHHBIX
3aj1a4 110 MaTeMaTHKE B PEIKUME OHJIAIH
6. DIIeKTPOHHO-OMOINOTEUHAS cucrema,
http://www.iprbookshop.ru/ cojepxamas JUTeparypy IO MaTeMaTHKe U
CTaTHUCTHKE
7. http://math.semestr.ru CaiiT, comepxaliuii anropuTMbI peIIeHUs

Pa3JIMYHBIX MAaTCMATUYCCKUX 3aJayd

9. TPEBOBAHUS K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOAUYECKOMY OBECHEYEHUIO JUCHUIIJIMHBI (MOAYJISI)

[TomenieHusi, B KOTOPBIX NMPOBOAATCS 3aHATHS, MPEICTAaBIAIOT cO0ON ydeOHbIE ayAUTOPUHU
JUI TIpOBeNeHHsI y4eOHBIX 3aHsATHH. J[laHHBIE ayIWTOpWUU OCHAIIEHHBIE O0OpYIOBaHWEM W
TEXHUYECKUMU CPECTBAMH 00ydEHUs.

MynpTUMeanHAS JIEKIUOHHAS ayIUTOPHS.

Ob6opynoBanue:

CTOJI MpEeIoJaBatelisi, CTOJbI, CTYNbs, MepcoHaNbHBIN KommbioTep (Celeron 2.1-2.7 Mhz,
monuTop JKK); cranroHapHbIii BUJIEOIPOEKTOP C SKPaHOM; 3ByKOBOe 000pyaoBaHHE (MUKPOQOH,
KOJIOHKH ); MEJIOBas JJOCKa; KOMMYTAIIMOHHOE 000pYAOBaHUE /ISl paOOTHI B JIOKAJILHON CETH By3a U
cetn UurepHer. Mcnonb3yemoe mporpammuoe odecreuenue: Windows XP, 10. MicrosoftOffice
2007, 2019. AdobeAcrobat. GoogleChrome, MozillaFirefox., HaGopsl JAEMOHCTpPAIIMOHHOTO
000pyI0BaHUS M yUeOHO-HAIIIAHBIX TOCOOU

AymuTtopuss ISl 3aHSATHH  CEMHHApCKOTO THMA, TPYNNOBBIX W HHIUBUAYAIBHBIX
KOHCYJIbTAIMi, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalUH.

ObopynoBanue:

CTOJI IIPEToIaBaTeNsl, CTOJbI, CTYJIbsl, MEJIOBAs I0CKa

10. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B mpomecce ocBOeHMs JIUCHMIUIMHBI HCHOJB3YIOTCSA — ClEAyroliue o00pa3oBaTelIbHbIE

TEXHOJIOTHH:

1. CranagapTHble MeTOABI 00yUEHHS:

®  JIEKUUU;

®  [IPAaKTUYECKHE 3aHATHSA, HA KOTOPBIX 00CYKIAaI0TCsS OCHOBHBIE MPOOJIEMbI, OCBEIIEHHBIE
B JIEKLIUSAX U C(HOPMYIHPOBAHHBIE B IOMALITHUX 33/1aHUSX;
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MMCEMEHHBIC WK YCTHBIE IOMAIIIHUE 3aJaHMS;
pacueTHO-aHAIUTUIECKHE, paCUETHO-TpaQHUECKUE 3a1aHus,
KOHCYJIbTAIMH MTPETIo1aBaTeNei;

e  camocTosTellbHAs paboTa CTYACHTOB, B KOTOPYIO BXOJUT OCBOCHUE TEOPETHYECKOTO
Marepuaia, TOJArOTOBKa K TIPAKTUYECKUM 3aHSTHUSAM, BBINIOJHEHHWE YKa3aHHBIX  BBIIIE
MUCHhMEHHBIX/YCTHBIX 3aJaHUiA, paboTa ¢ JIUTEepaTypoi.

2. Metoansl 00y4yeHHsI ¢ TpPUMEHEHHEM WHTEPAKTHBHBLIX (opM 00pa3oBaTeIbHBIX
TEXHOJIOTHi:
L4 I/IHTepaKTI/IBHLIe JICKIIHH,
® KpYIJIbIE CTOJIbI;
® I'PYIIIOBBIE TUCKYCCUU U IIPOEKTHI;
© 00CYXKJICHHE PE3YIhTAaTOB pa0OTHI CTYICHUECKUX UCCIEA0BATEIIbCKUX TPYIIIL.

JIMCT COI'JTIACOBAHUA
Ne n/n [lonpasnenenue damunus [Joanuce Jara
1 Kagenpa sxoHomuku O.B. 3yOkoBa /ﬁlﬁc/[// 21.06.2022
2 Kadpeapa MuVYTI E.B. MackaiikuHa 3/Z i/ 21.06.2022
3 Kadenpsr 'EM/] E.I1. Mackalikia g s/ 21.06.2022
4 Yueb.-meToa. oTaen M.O. JlepsiGuuera % [ ) %/ | 21.06.2022
| D bubnaunorexa [".B. [lInakoBa /{/ 21.06.2022
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