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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

1. MEJb U 3AJAYU N3YUYEHUSA JUCHUTLIAHBI (MOIYJIST)

Heab0 wu3ydyeHusi IMCHUIJIMHBI SIBJSETCA - SBISIETCS O3HAKOMJICHHE
CTYJICHTOB C OCHOBaMH arrapara BbICIIeH MaTEMATUKH JJIsl PEIICHUSI TEOPETUUECKUX
U MPaKTUYECKUX 3a7a4 IKOHOMHUKH, a Tak)ke€ 000CHOBaHUE 3HAYMMOCTH U (PYHKIIMI
MaTeMaTUKU B aHAJIN3€ SKOHOMHYECKUX IMPOIECCOB M MOATOTOBKE yIpPaBIECHYECKUX
pelieHuii, B  MPOrHO3UPOBAHMM U  pa3pabOTKe  CIEHAPUEB  COLUAIBHO-
HKOHOMHUYECKOTO Pa3BUTHA.

[lenp wW3ydeHUs MOUCHUIUITMHBI «BpICIIas wMareMaTtuka»  JTOCTHTaeTCs
TIOCPEICTBOM PEIICHUS B Y4EOHOM TPOIIecce CICAYIONINX 3a1a4:

e  (opmMupoBanue 3HaHWH, yMEHUH W HABBIKOB, HEOOXOJWMBIX MPHU
MPAKTHYECKOM TPUMCHCHHH MaTEeMaTHYCCKUX HWJEeH H METONOB aHalIW3a U
MOJICTTUPOBAHUS B TPO(PECCHOHATLHOM NESITETHHOCTH;

e [IOJydYeHHWE  TMPAKTHUYCCKMX  HABBIKOB  pacdyera  IIOKasareleH,
UCTIONIB3YEMBIX JIJII MOHUTOPHHTA COIMAIbHO-9KOHOMHYECKOTO Pa3BUTHS;

e BBIpa0OTKA  HABBHIKOB K  MaTEMaTHYECKOMY  HCCJIEIOBAHUIO
HKOHOMHUYECKHUX MPOOIIEM.

2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS IUCIHUATLIVHBI
(MOJYJIST)

2.1 Tlnanupyemble pe3yJbTAaThl 00y4eHHS MO AUCHUIIUHE

N3ydyenne  mucuuiuiiHel  «BpIclias ~ MareMaTWka»  HAalpaBleHO  Ha
dbopMHpOBaHUE CISAYIOMNUX KOMIETEHITUNI:
o01menpogeccuoOHAIbHBIX KOMIIETEHIIMA U MHANKATOPOB UX JOCTHKEHUS |

Koa n HauMeHOBaHUe HHIUKATOPA

Kareropus Kox n HaumeHnoBanue N
. AOCTHKEHUH
(rpynna) OIIK o0menpodgeccHoOHATbHOM .
o0menpodgeccnoHAIbHOMN
KOMIIEeTeHIIUH
KOMIIeTEeHIIUH
Cnoco6HOCTH OIIK-2. Cmocoben ocymectBisaTh | OITK-2.1 Ob6nanaer 3HAHUSIMU
OCYIIECTBIIATH cbop, 00pabOTKy M aHaIU3 JaHHBIX, | COBPEMEHHOTO HHCTPYMEHTapus H

cObop, aHamU3 ¥ | HEOOXOJUMBIX JUIS pElIeHNs | UHTEUIEKTyallbHbIX MH()OPMAaIOHHO-
00paboOTKy JaHHBIX, | TOCTABIEHHBIX YIPaBICHYECKUX | AHATUTUYECKUX CUCTEM IIPHU PEUICHUHU

HEOOXOAMMBIX I | 3aj]ad, c UCTIOJIb30BaHUEM | TTOCTABJICHHBIX yTIpaBIEHYECKUX

peLeHus COBPEMEHHOI0 MHCTPYMEHTapus H | 3a7ad

npo¢eCCHOHATBHBIX | MHTEJUIEKTYaTbHBIX OIIK-2.2 BeiOupaer U HOpUMEHSET

3a1a4 MH(POPMAIMOHHO-aHATUTHYECKUX panyoHaIbHbIE METObI u
CUCTEM WHCTPYMEHTBI JUIS 00paboTku

CTaTUCTHYCCKHNX NAaHHBIX

2.2 Pe3yabTaTbl 0CBOECHHS 00pPa30BaTEIbHOI MPOrpaMMbl

B pe3ynbTaTe n3ydyeHus TUCIUILINHBI O0YYaIOIIUACS TOKEH:
3HaTh:
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- OCHOBHBIC MOHSTUSI U METOJIbI MAaTEMAaTUUYECKOTO aHaIu3a, TUHEUHOU anreopsl,
AHAJIMTHYECKOW T€OMETPHUM, TEOPUH BEPOSITHOCTEW M MAaTEMaTUYECKOW CTATUCTHUKH,
MPUHIIUAIBI MATEMATUYECKUX PACCYKICHUN U MAaTEMAaTUYECKUX J10Ka3aTelIbCTB.

- IPUHITUIIBI U METOJIbI cOOpa, aHaIN3a U 00paOOTKU MAaTEMAaTUUYECKUX JaHHBIX,
HEOOXOMMBIX JIJIsl pelIeHUs MPOodeCcCUOHANBHBIX 3a/1a4.

YMmerh:

- pa3duparbCsi B TPOoQecCHOHATBLHBIX BOIPOCAX,
MaTEMaTHYECKOM S3BIKE;

- IPUMEHSATh MAaTEeMAaTUUYECKHUE TMOHATHS MPU ONUCAHUW MPUKIAJHBIX 3a]a4 U
MCII0JIb30BaTh MaTEMAaTHYECKUE METO/IbI IIPU UX PEIICHUHU.

- INPUMEHATH COBPEMEHHBIC MeETOAbl cOopa, aHaimM3a |
MaTeMaTHYCCKUX JAaHHBIX B MIPOGECCHOHAILHON JIeITCIIbHOCTH

HaBbIky M/ ONBIT JAeSITEJIbHOCTH:

- CIIOCOOHOCTh OCYIIECTBIIATH COOP, aHAIN3 U 00PAaOOTKY JTaHHBIX, HEOOXOAMMBIX
JUIsl pelieHust mpoeCCUOHANIbHBIX 3a]1ay;

- BJIaJICHUE METOIaMH MaTeMaTHIECKOI0 OIMCaHUs
npodeCCUOHANIbHBIX 3a/1a4 U UHTEPIPETAIUU MMOJYYCHHBIX PE3YJIbTATOB

- HaBBIK MPUMEHEHUsS] COBPEMEHHOI0 MaTeMaTH4YECKOr0 WHCTPYMEHTapus s
pellIeHUsI SKOHOMUYECKHUX 3aJ1ad, aHaJu3a pe3yJIbTaTOB MAaTEMATUYECKUX PACUECTOB U
000CHOBaHUS TTOJTYUYCHHBIX BBHIBOJIOB

chOpMYJIUPOBAHHBIX Ha

00paboTKH

THUITOBBIX

3. MECTO JUCHUILJIMHBI (MOAYJIST) B CTPYKTYPE
OBPA30OBATEJILHOI TPOTPAMMBI

HucrumnHa «Beicmas MaTeMaTrnkay OTHOCHTCS K OOS3aTCIIBHONW YacTH Y4eOHOTO
niaHa HarpasiieHus moarotoBku 38.03.02 MeHeKMEHT.

4.  OBBEM JJUCHUILIUHBLI (MOAY.JIs) U BUJIbl YYEEHOMN PABOTbI

Bcero vacos
. ISl OYHO- .
OGnen st ouHoOM A o Jnst 3a0uHOM
JTUCTTUTUTHHBI 3a04YHOMU
(opmet dbopMbI
bhopMBI
oOyueHus oOyueHus
oOy4eHus
O0mass Tpya0eMKOCTh JUCHMILINHBI
A TPy Jmett 6/216 6/216
(3a4eTHBIX eIUHUI/YACOB)
KonrakTHast paGora —  ayauTOpHbIE 78 56
3aHATUA:
Jlexuun 24 20
CemuHapbl, MPaKTUYECKUE 3AHITUS 48 30
JlabopatopHbie paboThI
Kt3a, K12k, KoncD 6 6
CamocrosTeabHasi pabora
o0yuyaromerocs (Bcero c 106 128
NMPOMEKYTOYHOM aTTecTanmeii)
Bua npomekyTo4HO  arTecTanuM 3auer 3ager
(3auer, FK3aMeH) Ok3amen (32) | Dk3amen (32)
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5. COAEPKAHME JUCHUIIIAHBLI (MOIY.JIS)

51 Coaepxxanue TUCUMILTHHBI (MOYJIs1)

Paznen 1. Jluneiinas anredpa

Tema 1.1. Marpuusl 1 onpeaenuTeny.

OCHOBHBIE MMOHATUA TUHEHHON anreOpbl. Buasl Matpun. JInHeliHble onepanny Haj
MaTrpunaMu. TpaHCIOHUPOBaHUE MATPULL. Y MHOKEHHE MAaTPUL]. DJIEMEHTAPHBIE
npeoOpazoBaHus Matpull. OnpeneauTenb KBaApaTHOW MaTpUIbl. MUHOD U
anredpanyeckoe JonojaHeHue. Paznoxkenue onpeaenuTess o CTPOKE U CTOJOILY.
CaoiicTBa onpeaenuteneit. ObpatHas MaTpulla U CIIOCOOBI €€ BhIUUCIICHUS. PaHr
MaTpPHUIIBL.

Tema 1.2. Cuctembl TMHEUHBIX YPABHEHUI.

OCHOBHBIE MOHATHUSA, OTIpeIeTICHUS U HOPMBI 3aIMUCH CUCTEMbI JIMHEHHBIX
anredpanyeckux ypasHeHuit (CJIAY). Ycnosue coBmectHocT CJIAY. Pemienue
CJIAY no popmynam Kpamepa. 3anuce u pemenue CJIAY B MaTpuaHOM BHIIE.
Pemenue CJIAY meronom [Maycca. O6miee pemenue CJIAY. Ilpumenenune CJIAY B
HYKOHOMHUKE.

Tema 1.3. BekTopHbie IpOCTpaHCTBA.

Omnpenenenue, CBOMCTBA U MPUMEPHI BEKTOPHBIX IPOCTpaHCTB. Onepanuu Ha
BekTOpamu. CKansipHOE, BEKTOPHOE U CMEIIAHHOE NMPOU3BEAEHNE BEKTOPOB. YTOJ
MEXI1y BEKTOpaMu

Paznen 2. AHanuTnyeckas reoMeTpus

Tema 2.1. AHanuTHuyeckasi TeOMETPHUS Ha MIJIOCKOCTH.

OCHOBHBIE MMOHSATHS AHATUTUYECKON reomeTpun. Pa3nuunbie BUbI ypaBHEHUN
NpsIMOM Ha MJIOCKOCTU. B3anMHOE pacnoioxkeHne NpsMbIX Ha MIIOCKOCTH.
['eomeTprueckas HHTEPOPETALUS PEUIEHUS CUCTEMBI JINHEMHBIX HEPABEHCTB.
Tema 2.2. AHanuTH4eCKasi TeOMETPHUS B IPOCTPAHCTBE.

Paznuunbie BUBI ypaBHEHUH IUNIOCKOCTH U NPSIMOW B TPOCTpaHCTBE. B3auMHoe
pacrnoioKEeHHUE ITOCKOCTEH, MPAMBIX, PSIMOM U INIOCKOCTH B MIPOCTPAHCTBE.
Paznen 3. Maremarnueckuil aHamnu3

Tema 3.1. UucnoBele nociienoBaTenbHOCTH. [Ipenesnsl u ux cBoiCTBa.

YucnoBsle MOCIEA0BATENBHOCTH U ONlEpaluy HaJ HUMU. OrpaHu4eHHbIE U
HEOTPaHUYEHHBIE MOCIIEN0BATENBHOCTH. [Ipenen mocnen0BaTENbHOCTH U €T0
cBolicTBa. beckoHeuHO Mable 1 OECKOHEYHO OOJBIINE MOCAEA0BATEIbHOCTH U UX
cBoricTBa. Cxoasumecs 1 MOHOTOHHBIE TIOCJIEIOBATENBHOCTH, X CBOMCTBA.

Tewma 3.2. ®Oynkuuu ofgHoM nepemenHoi. [Ipenen u HenpepbIBHOCTD (PYHKIUH.
Omnpenenenue GpyHKIMHA OHOM nepeMenHoi. CriocoObl 3ananus Gyukumid. ['paduku
OCHOBHBIX dJIeMEHTapHbIX QyHKIH. CloXKHas U B3aUMHO 00paTHbIE QyHKIIUU.
[Tpumeps! GyHKIHIA, UCTIONB3YEMBIX B SKOHOMUKE U ynpasienun. [Ipeaen GyHkiuu
B OECKOHEYHOCTHU U B TOUKE. beckoHeuHo Maibie 1 0E€CKOHEUHO OOJbIIHe PYHKIUH,
ux cBorcrBa. OCHOBHBIE TEOPEMBI O IIpeenax. [IepBrlii 1 BTOpOW 3aMedyaTeIbHbIE
npenensl. HenpepbsIBHOCTD (PyHKIUU.

Tema 3.3. QuddepenuunansHoe ncyucieHue GyHKIUN OAHON TEPEMEHHOM.
OmnpeaeneHue MPoU3BOIHON (PYHKIIUU OJTHOM IEPEMEHHOMN, €€ TeOMETPUUYECKUIN 1

busuyeckuii cmpici. OcHoBHBIE NpaBuia Audeperiuporanus. Tadauna
5
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POU3BOIHBIX OCHOBHBIX 3JIeMEHTAapHBIX QyHKIHHA. Auddepenunan pyHkuuu.
[TpousBoanble U AuQdepeHIranbl BEICIIUX MOPsAKOB. OCHOBHBIE TEOPEMBI
muddepenunansHoro ucurcienus. [Ipasuno Jlonurans. Y cnoBus Bo3pactanus u
yObiBaHMs PyHKIMU. Toukn s3KcTpeMyMa. DKcTpeMyMbl pyHKUuuU. Heobxoarmbie
yCJOBHS dKCTpeMyMma. J[0cTaTouHbIE NPU3HAKU CYIIECTBOBAHUS DKCTPEMYMA.
Haxosxnenre HanOoJbIIero 1 HAMMEHBIIEro 3HaYeHU HEeTIPEPHIBHON HA OTPE3Ke
¢byHKuMU. BBITyKI0CTh U BOTHYTOCTD, TOUKH Meperuda. AcumMnToThl. VccienoBanue
¢dbynkuuu. [Moctpoenue rpaduka pynkuuu. [IpunoxeHus mpou3BOAHON B
HSKOHOMHUKO-YTIPABJICHUYECKUX PacyeTax.

Tema 3.4. UHTerpanbHOe ucyucienne PyHKINI 0THOM EPEeMEHHON.
[TepBooOpa3Has GyHKIMH OJTHON ITIEPEMEHHOM M HEONPEeIeIEHHBIM HHTETPA.
CpoiicTBa HeonpeIeIEHHOTO HHTerpana. Tabinia HHTerpaioB OT OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIMI. MeTObl BHIYMCIICHHS HEONIPEAECIEHHOTO HHTErpaia.
OnpeneneHHpiil THTErpall, €Ero CBOMCTBA. BrIunciieHne onpenenéHHoro HHTerpaina
no ¢popmyne HptoToHa-JIeliOHuna. 3aMeHa nepeMeHHON B ONpeIeIEHHOM HHTErpae,
MHTErPUPOBAHUE 10 YacTsAM. ['eoMeTpruueckue u 3JKOHOMUUECKUE MPUIT0KESHHUS
onpenenéHHoro naTerpaia. HecoOcTBeHHbIE MHTErPAJIbI C OECKOHEUHBIMU
npenesaMy UHTErPUPOBAHUS U OT HEOIPAaHUYEHHBIX (DYHKIIHIA.

Tema 3.5. uddepennuanpHoe ncurucieHne GyHKINH MHOTHX TTEPEMEHHBIX.
OyHKIMY MHOTHX ITepeMeHHbIX. JInHUN 1 nmoBepxHOCTH ypoBHS. [Ipenen u
HEMPEPHIBHOCTH (YHKIIMU MHOTHX MepeMeHHbIX. YacTHbIE pou3BoaHbIe. [lomHbIi
muddepennnan. YacTHbie MPOU3BOHBIC U MONTHBIC AU (HEepEeHITnaIbl BBICITUX
nopsnkoB. ['panuent GyHKIMM u ero cBoicTBa. [Ipon3BoiHAS 110 HATIPABJICHHIO.
OKCTpeMyMbl (PYHKIIMHA HECKOJIBKUX MEPEeMEHHBIX. [ T00aIbHBIN 1 TOKATbHBIN
sKcTpeMyMbl. HeoOX0oaMMBbIE U JOCTATOUYHBIE YCIOBUS JJOKAJIBHOIO 3KCTPEMYMa JJIs
(GyHKUMNA IBYX MEPEMEHHBIX. Y CJIOBHBIN 3KCcTpeMyM. HaxoxaeHue ycinoBHOTo
IKCTpEMyMa METOJI0M MHokuTenel Jlarpanxa. Haubosnbliee 1 HaumeHbLee
3HaY€HUs MHOTOMEPHOUN (PYHKIIMHU, HENPEPHIBHON B 3aMKHYTON 00J1aCTH.

Tema 3.6. HuddepenunanbHbie ypaBHEHUS.

[Tonsitue nuddepeHmanbHOro ypaBuenus. YactHoe u olliee pereHus
muddepenunanbHbIX ypaBHeHul. Juddepenimanbasie ypaBHEHUS IEPBOTO
nopsiaka. 3agaya Komm. Teopema o cyniecTBOBaHMU U €IUHCTBEHHOCTH PEIICHUS
Tu¢depeHINaIbHOTO YPaBHEHUS. Y PaBHEHUS C Pa3ACIAIOIUMUCS IEPEMEHHBIMU.
OnHopoaHble U TUHEIHbIE AU PepeHInanbHble ypaBHEHUs. Y paBHeHUs bepHyu.
VYpasuenus B moiHbx auddepenimanax. uddepeHimaibabie ypaBHEHUS BHICITIX
HOPSJIKOB.

Paznen 4. Teopust BEpOSATHOCTEN U 3JIEMEHTHI MATEMAaTUYECKOU CTATUCTUKH

Tema 4.1. CiyvaiiHble COOBITUS U UX BEPOATHOCTb.

[IpenmeT Teopur BEPOSITHOCTEN. Y CTAHOBJIEHNE 3aKOHOMEPHOCTEN B CITyYalHBIX
nporieccax. Cinydaitasie coObITusi. CToxactuueckuit skcnepumeHT. CoObITuE.
DneMeHTapHblil ucxo. [IpocTpaHcTBO 3JIeMEHTAPHBIX UCXO0I0B. Aredpa COOBITUIA.
Bunbt coObrtuii. Onepanuu Haj coObITUsIMU. OnipeiesieHne BEposiTHOCTU
HACTYIUIEHUS COOBITHA. DOPMYIIbl KOMOMHATOPUKH JIJIs1 BBIYUCIICHHS BEPOSATHOCTEH.

AKCHOMBI TEOPUU BEPOSITHOCTEH. BEposSATHOCTH MPOTHUBOMIOIOKHBIX COOBITHIA,
6
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CYMMBI COOBITUH. Y CITOBHAsI BEPOSTHOCTh. BEpOsATHOCTD MPOU3BEACHNUS.
HeszaBucumocts cooniTril. Dopmyna nosnnoi BeposarHoctu. opmyina baiieca.
[TocnenoBaTenbHOCTh HE3aBUCUMBIX OJHOPOJIHBIX HcibITaHUU. Cxema bepHyuin.
®opmyna I[lyaccona. JlokansHas u uHTerpanbHas ¢hopmyssl Myaspa-Jlamnaca.
Tema 4.2. CnyualiHble BEJIMYMHBI U ITPOLIECCHI.

OnpeneneHue ciaydyaiHbIX BEIMYMH. JIUCKpETHBIE U HENPEPBIBHBIE CITyYailHbIE
BeNUYHHBL. ['eHepabHas COBOKYIMHOCTh U BbIOOpKa. DYHKIIMK pacIipeesIeHUs
CIy4ailHbIX BeJW4YuH. [IMOTHOCTE pacnpeneneHus: BeposiTHOCTEH. MOMEHTBI
CIIy4YallHbIX BEJIMYMH. MaTeMaTH4eCKOe 0KUJAHUE CITyYaitHON BEIUYUHBI U €T0
CBOMCTBAa. Meauana u MoJia Ciiy4aiHOW BEIWYUHBL. [lucniepcus cirydyaiiHON
BEJIMYMHBI U CPEHEKBAAPATUYECKOE OTKIIOHEHHUE; NX CBOMCTBA. buHOMHHAIBHOE
pacnpenenenue. Pacnipenenenue [lyaccona. HopmanbsHoe pactpenenenue.
MHOroOMepHBIE CITyYaNHBIE BEIMYUHBI. 3aBUCUMBIEC U HE3ABUCUMBIE CITyYalHbIC
BEJIMYUHBI. YHCIIOBBIE XapaKTEPUCTUKN 3aBUCUMBIX CITYYaWHBIX BEJIMYMH.
KoBapuanus n koppensauns. OyHKIUN cy4alHbIX BEIMYUH. MHOrOMEpHBIE
pacnpenenenua. PyHKIUU OT HOPMAJIBHO PACIIPEAEIEHHBIX BETUYHH.
Pacnipenenenus Cteronenra, [Tupcona — Xu-kBagpar, CHenekopa-duuiepa.
[IpenenbHbIE TEOPEMBI TEOPUU BeposATHOCTEN. LIeHTpanbHas npeaenbHas Teopema.
Cnyuaitnbie npouecchl. [IpuMepbl UCMIOIB30BaHUs BEPOATHOCTHBIX OAXOA0B MIPU
pEeLIEHNH SKOHOMHUKO-YIPaBJIECHYECKUX 3aay.

Tema 4.3. DnemMeHTbl MATEMATHYECKON CTATUCTHUKHU.

[Ipenmer matemaTrueckoii craTucTuku. Beibopounsiii MeToa. Metoasl oTOopa.
PenpesenraruBHOCTH BBIOOPKHU. Bapuarmonnsiii psa. TabnudHOe peicTaBICHAE
BbIOOpKH. ['padpraeckoe npeacrarnenne BeIOOpKU. [lomuron, ructorpamma,
KyMyJsiTa. UuCIIOBBIE XapaKTepUCTUKH BBIOOpKU. Moaa u meaunana. [Toctpoenue
TOYEYHBIX OLIEHOK ISl TapaMeTPOB pacripeaeneHus. MeToq MOMEHTOB.
Hecmemennas, coctosTenbHas U TOYEYHAs OLEHKA. DMIIMPUYECKOE CPEAHEE U
aMIUpudeckas aucnepcus. [locTpoeHre MHTEPBAIbHBIX OLIEHOK. Jl0BEpUTEIIbHBIN
uHTepBai. Ouenka TpedyemMoro oobema BbIOOpKU. OJJHOCTOPOHHHE TOBEPUTEIIbHbBIE
uHTepBaibl. [IpoBepka cratucTuueckux runores. [I[pumepsl UCIIOIL30BaHUSI METOIOB
MaTeMaTU4YECKON CTATUCTUKH IPU PELIEHUHA SKOHOMHUKO-YIIPABIECHYECKUX 3a]a4.

52 Pa3Ile.]1]>I/TeMLI JUCHUIIIMHBI, UX TPYAOCMKOCTb U BU/AbI 3aHATHH
O6Lyas TpyAOEMKOCTb M3yYeHUs1 ANCLNIJINHBI N0 y4ebHoMmy nnaHy: 3.E. (yacoB) 6(216)
3auer
®opma obyueHus OuHasn Bua KOHTpoNs dk3ameH(32)
3auer
®opma 0by4yeHus O4HO - 3a04Hasn Bua KOHTpoNs Sk3ameH(32)
®dopmMa 0byyeHus 3aouyHas Bua KoHTpons
. OuHas OuHo-3a04Has 3aounas
l'[opﬂmcosbm HOMEDP
Ne TeMBL B AynutopHas AynutopHas AyauTopHas
LIL COOTBETCTBHH © (KOHTAKTHAasA) CPC (KOHTAKTHAaA) CPC (KOHTaK/THaﬂ) CPC
pasaenom 5.1 PIIJ J  Ip/C JIP J  Tp/C Jap J HCP JIP
1. Temal.l 2 4 8
Tema 1.2 2 4 8 1 2 10




PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

IopsiakoBbiii HoMep Ounas OuHo-3204Has 3aounas
Ne TeMBI B AynutopHas AynutopHas AynutopHas
ILIL COOTBETCTBHH © (KOHTAKTHAasA) CPC (KOHTAKTHAaNA) CPC (KOHTAKTHAasA) CPC
pasaenom 5.1 PIIJ J  Ip/C JIP J  Tp/C Jdp J HCP/ JIP
3. Temal.3 1 2 7 1 2 10
4, Tema?2.l 1 2 7 1 2 10
5. Tema?2.2 1 2 7 1 2 10
6. Tema3.l 2 2 8 1 2 8
7. Tema3.2 1 2 10 1 4 10
8. Tema3.3 2 4 8 2 2 12
9. Tema3.4 4 4 8 2 2 8
10. Tema 3.5 2 6 7 2 2 10
11. Tema 3.6 2 4 7 2 4 10
12. Tema 4.1 2 4 7 2 2 10
13. Tema 4.2 2 4 72 2 10
14. Tema 4.3 0 4 7 2 2 10
15 (om0 0o 0 s :
16, atrecramn (vacon) | 0| O 2| 0| O 32
N MClmTomE | 24 54 0 138 20 36 160
6. IMEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA J1JIsA
CAMOCTOSTEJBbHOM PABOTHI OBYYAIOIIUXCS IO
JAUCIHUIIJIMHE (MOAYJIIO)
Paznea 1. JIuneitnas aaredpa
Tema 1.1. MaTtpuubl u onpeaeanuTeNu.
Tema 1.2. Cucrembl TUHEUHBIX YPABHEHHUI.
Tema 1.3. JIuHeitHbIe NPOCTPAHCTBA.
Cnucok ITuTepaTypsbl O pa3aeiy:
1. I'eBopksan I1.C. u ap. Beicimias maremaTuka st 3KOHOMHUCTOB. - M.:
«9xoHomukay, 2010.
2. Kpemep H.III. u np. Beiciag maremaTtuka Jjisi S3KOHOMHUCTOB. — M.:
FOuuTH-/lana, 2014.
3. [Mumaves B.C. Beicmias martemaTuka: y4eOHMK M NPAKTUKyM s
OakanaBpoB. -M: Undpa-M, 2018.
4. [Tankua A.C., lankun B.A. 3amaun ¢ pelIeHHSIMU IO BBICIIEH
MaTeMaTHKe, TEOpUU BEPOSITHOCTEN, MaTeMaTU4ECKOU CTaTUCTHKE,
MareMaTH4eckoMy  mporpammupoBanuto. - M.: JlamkoB wu K, 2015.

http://www.iprbookshop.ru/5103.
S. [Ma6yana M.U. Maremaruka. - M.: BUHOM. JlaGopaTopus 3HaHWUiA,
2012. http://www.iprbookshop.ru/6471.




PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

6. PomannukoB A.H., Teruos C.E. Jluneiinas anreOpa ¥ aHaJIUTHYECKAs
reoMeTpusl. - M.: EBpasuiickui OTKPBITBIN UHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

7. I'pec I1.B. Marematuka nis rymanutapueB. OOmmi kypc: yueo.
nocobue ajis By30B. - M.: Jloroc, 2009.

8. HMroxenkoBa JL.U., {roxenkoBa O.1O., Muxanun I'.A. I[Ipaktukym 1o
Boiciiet maremaruke. Yactes 1. - M.: BUHOM. Jlabopatopus 3nanmii, 2012.

http://www.iprbookshop.ru/6524.
Bonpocwt ona camonpoeepku:
1. Tlonatue MaTpHIlbl, OIPEACIUTENS] MATPUILIBI BTOPOTO, TPETHETO U BBICIIUX

HOPSJIKOB.

[IpaBuiia BBIYKCIECHUS ONPEICTUTENEH.

Onepanuu Hax MaTPULIAMM.

4. DnemeHTapHbIE MPeoOpa3OBaHMs CTPOK MaTpullbl. [IpuBeaeHne MaTpusl K
CTyIeHyaToMy Buay U Buay ["aycca.

5. Panr matpuiis.

6. OOparHas MaTpulla: CBOMCTBA, CIIOCOOBI MOCTPOCHUS.

7. COBMECTHOCTh M OIPEIEICHHOCTh CHCTEMbl JIMHEHHBIX ainreOpandyeckuid
ypaBHeHui. Teopema Kponekepa-Kanesmnu.

8. Pemienue cucteM IHMHEHMHBIX alreOpandecKuii ypaBHEHHH C ITOMOIIBIO
oOpaTHO# MaTpullsl U rpaBuia Kpamepa.

9. PemieHue cucteM TMHEHHBIX anredpandeckuii ypaBHeHuii metogom ["aycca.

10. JIuneitnast OMHOpOJHAs CHCTEMa alreOpandecKux YpaBHCHHH, ee
dbyHIaMEHTAIbHAS] CHCTEMA PEIICHUH.

11. CBs3p pelieHUid JUHEHHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHUCTEM
YPaBHEHH.

12. Jluneitaple mpocTpaHcTBa. JIMHEHHas 3aBHCHMMOCTh W HE3aBHCHMOCTH
BEKTOpOB. basnc m pasmepHOCTh npocTpaHcTBa. KoopauHaTel BEKkTOpa B
3aJlaHHOM 0Oasuce.

13. JIuHeiiHble onepanuy HaJl BEKTOpaMHu.

14. CkansspHoe Npou3BeICHHE JIByX BEKTOPOB U €r0 CBOMCTBA.

15. BexkTopHO€E NpOU3BE/ICHHUE IBYX BEKTOPOB, €T0 CBOWCTBA.

16. CMemanHOE MPOU3BEACHUE TPEX BEKTOPOB U €T0 CBOMCTBA.

17. B3auMmHO€ pacrogoXeHUe BEKTOPOB.

w N

3aoanus ons camocmosmenvHol pabomol.

1 20 3 4
1. JlaHbl MaTpUIIbI 10 3 u B=| 1 0| .Hairmu
-2 5
a) marpuiy A—3B" | 6) marpuy A- B

2. Pemuts cucremy metonom Kpamepa u ¢ moMoribpio 00paTHOM MaTpPHUIIbL.



PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

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

3. Pemuts cucteMy ypaBHEHHIA.
2X—-y—-7=-3
X+Yy—-8z=33
y—-5z2=23

4. Ha ocHOBe MOJENM MEXOTpacieBOro OanaHca HAWTH BaJIOBBIN BBITYCK

200 .
MNPOAYKIIMH IOJIs1I KOHCYHOT'O CIIpOCa C= [300) 1 TCXHOJIOTUYCCKOU MAaTpHUIbI

(0,125 0,4]
A= .
0,25 0,3
5. Ilpeanpusitie oka3biBaeT 2 BUAA YCIAYr WM UCIOJIB3YET Uil 3TOro 3 BHJIA
pECYPCOB B OIPAHMYEHHBIX KOJMYECTBAX. |-l pecypc HUMEETCs B
kosnuectBe 50 emunuu, 2-ii pecypc B konudectBe 200 enuHun u 3-id
pecypc B konmuectBe 160 enunun. st okazaHusi OJHOM yciayru 1-ro Buaa
TpedyeTcs 5 en. 1-ro pecypcea, 20 exn. 2-ro pecypca u 32 exn. 3-ro pecypcea, a
JUIsL OKazaHusi ogHoM ycimyru 2-ro Buaa — 10 ex. 1-ro pecypca, 5 en. 2-to
pecypca u 8 en. 3-ro pecypca. Onpenenure, CyneCTByeT JU TaKOW IUIaH
OKa3aHUs YCIYT, IPU KOTOPOM OyAYT M3pacXoJIOBaHbl BCE MMEIOIIMECS Ha
MIPEINPUITUNA PECYPCHL.
Paznen 2. AHajMTHYeCKAasi TeOMeTPUs
Tema 2.1. AHanuTnyeckas reOMETpuUs Ha TIOCKOCTH.
Tema 2.2. AHanUTHYECKAss TEOMETPHUS B IPOCTPAHCTRBE.
Croucok mTepaTypsl O pa3aeny:
1. T'eopksan II.C. u ap. Beicmiag maTtemMaTuka Uisi SKOHOMHUCTOB. - M.:
«9xoHOMHKa», 2010.
2. Kpemep H.II. u gp. Breicmias marematuka st 3KOHOMHUCTOB. — M.:
IOnurtu-/lana, 2014.
3. Iumaue B.C. Bericumias mateMartuka: y4eOHUK M TPAKTUKYM IS
6akanaspos. -M: Uudpa-M, 2018.
4, IMankun A.C., Ilankun B.A. 3agaum ¢ pemieHUSIMU MO BBICIICH
MaTeMaTUKe, TEOPUU  BEPOATHOCTEW, MaTEMaTUYECKOM  CTaTUCTHUKE,
MaTeMaTH4eCKOMy IporpammupoBanuio. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.
5. Ilabynun M.U. Maremaruka. - M.: BUHOM. JlaGopatopusi 3HaHUM,
2012. http://www.iprbookshop.ru/6471.
6. PomannukoB A.H., Termos C.E. Jluneitnas anreOpa W aHanuTHYECKas
reomeTpuss. - M.: EBpasmiicknii  OTKpbITBIM  uHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.
7. I'pec I1.B. Marematuka s rymanutapueB. O0muii kypce: yued. mocodue
1u1st By30B. - M.: Jloroc, 2009.
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8. Hioxenxona JL.U., J{rosxxenkoBa O.10., Muxanun I'.A. IIpaktukym 1o

BbIciiel mMaTtemaruke. Yacts 1. - M.: BUHOM. JlabopaTopus 3nanuii, 2012.

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

Bonpocwt ona camonposepku:

Pa3nnuHblie BUABI ypaBHEHUS IPSIMOM Ha MIJIOCKOCTH.

KpuBsie BTOporo nopsijika, ix KAHOHUYECKUE YPaBHEHUS.

VYpaBHEHUE MIIOCKOCTH.

YpaBHEHUE PSMOM B POCTPAHCTBE.

B3anmHoOe pacnonoxeHue nNpsMOn U MITOCKOCTH.
S’aOaHuﬂ 0J151 CAMOCMOSIMENILHOU pAbOmbl!
1. B rtpeyronbuuke ABC HailTu Touky mnepeceueHus ctopoHsl AC ¢
BBICOTOM, OMYIICHHOW W3 BepuminHbI B. 3amanue BHIMOIHUTH TpadUyuecKku U
aHamutuaecku. A(6;-2); B(8;1) u C(5;-3).
2. Hamucatp ypaBHEHHE IIIOCKOCTH, TMPOXOIALIEH dYepe3 TOUYKy A
nepneHauKyspHo Bekropy AB, roe A(1;3;-2); B(3:5;0).
3. Hammcate kaHoHW4Yeckoe ypaBHeHus mnpsmoit DE, tme D(2;3;-4);
E(1;6;4).

4.  Hamucath ypaBHEHHUE IIOCKOCTH, IPOXOALIEH Yepe3 TPU TOUKHU:

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

Ok wnE

Paznen 3. MaremaTuyecknii aHAJIU3

Tema 3.1. Yucnosele nocnenoBaTeabHOCTH. [Ipeaensl u ux cBOMCTBA.

Tema 3.2. ®ynkuum oxHouW nepemeHHoW. Ilpenenmn u HenmpepbIBHOCTH
byHKIMU.

Tema 3.3. Jludbdepennmanpaoe ncunciaeHne GyHKIHA OTHON TePEMESHHOM.
Tema 3.4. HHurerpanbHoe ucuuciieHne QyHKIUI OJJHON MepeMEHHOM.

Tema 3.5. JuddepeHunanbHoe U HHTETPAIBHOE UCYHUCICHHE (DYHKIUI
MHOTHUX

MIePEMEHHBIX.

Tema 3.6. uddepenuunanbHbie ypaBHEHUS.

Cnucok 1umepamypul no pazoeny:

1. T'eBopksn I1.C. u np. Bpicmias maremaTuka Ijisi S9KOHOMHMCTOB. - M.:
«OxoHomukay, 2010.

2. Kpemep H.II. u ap. Breicmias marematuka Ijisi 9KOHOMHCTOB. — M.:
IOnurtu-Jlana, 2014.

3. Ilunawes B.C. Bpicmas maremaTtvka: y4eOHUK M HPAKTUKYM JUIS
OakanaBpos. -M: Undpa-M, 2018.

4. IMankun A.C., lankun B.A. 3agauum c pelieHHsIMA 1O BBICHIEH
MaTeMaTUKe, TEOPUU BEPOATHOCTEHM, MaTEeMaTUYeCKOM  CTaTUCTUKE,
MaTeMaTH4eCKOMy mporpammupoBanuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.

5. Ilabynun M.MU. Maremaruka. - M.: BMHOM. JlaGopaTtopusi 3HaHUH,
2012. http://www.iprbookshop.ru/6471.
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6.

Tep-Kpukopos A.M., [llabynun M.U. Kypc MmaremaTideckoro anamusa.
M.: BMHOM. JlabopaTopus 3HAHUU, 2013.

http://www.iprbookshop.ru/6508.

7.

I'pec I1.B. Marematuka nis rymanutapueB. OOmmi kypc: yueo.

nocobue ais By30B. - M.: Jloroc, 2009.

8.

MroxenkoBa JI.LU., roxenkoBa O.10., Muxanun I'.A. Ilpaktukym 1o

BbIciie Mmaremaruke. Yacts 1. - M.: BUHOM. JlaGopatopus 3nanuit, 2012.
http://www.iprbookshop.ru/6524.

9.

MroxenkoBa JI.LU., roxenkoBa O.10., Muxanun I'.A. Ilpaktukym 1o

BBIcIIel MaTemaruke. Yacts 2. - M.: BUHOM. JlabopaTopus 3uanumii, 2012.
http://www.iprbookshop.ru/6523.

Bonpocwi ona camonpoeepku:

1.
2.
3.

©oOoN O

10.
11.
12.
13.
14,
15.
16.

17.
18.

19.
20.
21,
22,

23.

[TocnenoBarenbHOCTS. [Ipenen yncIoBoOM NOCIEA0BATEIIBHOCTH.
Oynkuusa. CnocoOsl 3aaHus PyHKIIUH.

[Ipenen pynkuuu B Touke. OqHocTopoHHUE npenensl. [Ipenen GpyHkumu
Ha OECKOHEYHOCTH.

HemnpepsiBHocTh  ¢yHkumu. Touku paspbiBa GQYyHKIMM W HX
KJ1accupuKanus.

[IpousBoaHas GyHKIUU: ONIpeIesieHne, TEOMETPUIECKUN CMBICIL.
[IpaBuiia BRIYHMCIIEHUS] TPOU3BOIHOM.

[IpousBoaHas CIOKHOU (PYHKIIUH.

[Ipon3BOAHBIE BHICIINX ITOPSAKOB.

HuddepennmpyemMoctsb byHKIUU. Teopembl 0 CBSI3U
TP GEepeHIUPYEMOCTH € HENPEPHIBHOCTBIO U C  CYIIECTBOBAHUEM
MIPOU3BOJHOM.

Huddepenunan GpyHKINUNA U €0 TEOMETPUYECKUIA CMBICI.

[IpousBoansie u Aud depeHnanbl BHICHIUX MOPSIAKOB.

PackpbiTue HeonpenenenHocren (mpasuio Jlonurans).

AcuMnToTel rpaduka QyHKIUH.

JlocTaTouHbl€ YCIOBUSI MOHOTOHHOCTU (DYHKIIHH.

JlocTaTouHbl€ yCIOBUS SKCTPEMYMOB (DYHKIIHH.

JlocTaTOuHbIE YCJIOBUS BBITYKJIOCTH, BOTHYTOCTH, TOYKHM mHeperuda
rpaduka GyHKIUH.

O6mast cxeMa ucciae0Banus PyHKIIMU U TTOCTpOeHHE rpaduka.
[Tousitust mepBooOpa3HOW (QYHKIMH M HEONPEICICHHOTO HWHTerpasa.
OcHOBHBIE CBOMCTBA HEOINPEAEICHHOIO0 HHTErpasia. Tabaumna oCHOBHBIX
HEONPEEICHHBIX HHTETPAJIOB.

3aMeHa NepEeMEHHON B HEONPEIEIEHHOM UHTETpaJle.

Metoa UHTErpUPOBAHUS 110 YACTSM.

[lonatne  ompepeneHHoro  uHTerpana.  OCHOBHBIE — CBOMCTBa
onpenenenHoro wuHterpaina. ®dopmyna Herotona-JleiiOnuma. 3amena
IIEPEMEHHOMN B OIPEJIEIIEHHOM UHTETpaJe.

NuterpupoBanne 1o  4acTsAM B OINPEIEICHHOM  HHTErpase.
Hecob6cTBeHHbIe HHTETpAIbI.

[TonsiTne GyHKIIMH MHOTUX TTIEPEMEHHBIX.
12
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24. Yactaple npou3BoiHbIe. YaCcTHBIC MPOU3BOIHBIEC BBICIINUX MOPSIAKOB.
25. Teopema 0 paBEHCTBE CMEIIAHHBIX MPOU3BOIHBIX.
26. luddepenuupyempie (GyHKIMH MHOTUX nepemeHHbIX. {uddepenunan
(YHKIIMM MHOTHX TIEPEMEHHBIX.
27. llpaBuna nuddepenunpoBanus PyHKIIMI MHOTUX EPEMEHHBIX.
28. DkcTpeMyMbl PYHKIIUHA MHOTUX TIEPEMEHHBIX.
30.29xoHOMHYECKOE MPUIOKEHNE YACTHBIX TPOU3BOIHBIX.
31. Iuddepenunanbabie ypaBHeHU. OOITHE TTOHATHS.
32. IuddepenunansHoe ypaBHEHHE MepBOTo nopsika. 3agada Komu.
33. Iudbdepennuansubie ypaBHEHUS C Pa3IeSIONUMUCS TEPEMEHHBIMHU.
34. Ognopoansie qudepeHnnanTbHbIe YPaBHCHHUS.
35. luddepennnansubie ypaBHEHUS B MOTHBIX Au(depeHIanax.
36. JIunetinpie quddepeHInanbHbIe YPaBHEHUS IEPBOTO MOPSIKA.
37. uddepennmanpapie ypaBHEHUS, TOMYCKAIOIINE TOHIKEHUE TOPSIIKA.
38. Jluneiinsie quddepeHnranbHble ypaBHEHUS BBICIINX MOPSAKOB.
39.1Ipumenenne nudpepeHnnanbHbIX YpaBHEHUH B YKOHOMUKE U YIPaBIICHUU.

3aoanus onsi camocmosmenvHol pabomoi.
1. BBIYHCINTH MPEACIIHI:

2) fim (n—2).(n—34)-(n—6), 6) lim x2—3x+2’ 5) lim Vx+4-2

2
N—a n X—>00 4X + 5 x—0 X

2. Hcnonw3ys 1-ii u 2-i1 3aMedarenbHble MPEEIbl, HANTH IPEACIIbL:

. sindx+3x? ] 4+ x>
a -, §) )
Mim =, )lim (3]

3. Mus ¢pyakuuu Yy = f(X) HaliTH TOYKM pa3pbiBa, €CIIM OHU CYIIECTBYIOT.
Hatb ux kinaccudukanuto. Caenats 3cku3 rpaduka GyHKIUH.

3%, x<0,
y=<sinx, 0<x<ur,
0, x>ur.
4. B Touke x=3 HaWTH 3HAYCHUE TIPOU3BOTHON QYHKIIUH Y = W +X+1.
X_

5. Haittu nmpousBoHbIe QYyHKITUI:

. \cos x
2) y = log > (tg3x), 5) y=(1+e X) _

" 2 X2
6. Borumcuts Y (O), ecrm YTX &

7. PackpbITh HEONIPEAECIEHHOCTD, UCIIOJIB3YS ITpaBwiIo Jlonurans:

13
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. T
lim Sin5x + 4x2 3% +8+4Inx = —arctgx
I _— - -
a) x—0 2X : 6) IerD x® —2x : B) I)![Iz] e -1 ]
8. Haiftu acumnToThl rpaduka GyHKIHH
2
X" +95
f(x)=
X—3
9. Haiitu Touku mepernda, MpOMEXYTKH BBITYKJIOCTA U BOTHYTOCTH Tpaduka
byHKIIIH
2x?
f(x)= -
1+X
10. Haiftu HeompeieieHHbIE HHTETPAJIbIL:
3x+1

j(4x2+3x+11)dx’ Jx(x—_l)dxl

11. Beraucnuth onpeneneHHble HHTErPAJIbL:

3 /2 X 4
[ cos—dx [0
0 3 01+\/§

12. Haiiti yacTHBIE MPON3BOIHBIC IEPBOTO MOPSIAKA QYHKITAN
z=x>+2x+y? -3

B TOUKe M,(-12).

13. Hatitu nonustit nuddeperiman QyHKmun

z=arctg(xy)— /x> +y°.

14. Haiiti rpagueHT QyHKIIUN

Z= In(2x4 + 4y2) B TOUKe M, (4;-2).
15. Haiiti sxcTpemMyMbl (DYHKIIMH JIBYX TICPEMEHHBIX:

Z=x?—xy+Yy?+9x—6y+20.
16. HaliTu ycnoBHBIE 3KCTpeMYyMbI GyHKIIUN

z=4y% —10x?, ecimu 5x+y=16.

17. TlpennpusiTie OCYIIECTBISET 3aKyNKy aBTOOyCOB ABYyX THNOB A u B B
KonuyectBe He Ooznee 30 MamMH, KOTOpbIE JOJKHBI 00ECHEUYUTh
OAHOBpEeMEHHYI0 TmepeBo3Ky He wmeHee 1000 maccaxupoB. CTOMMOCTH
aBrooyca tuna A 1200 TteICc. py0., a aBroOyca Tmuma B 1300 ThIC. PYO.
KonuyecTBo maccaxupoB, KOTOPOE MOKET Pa3MECTUTHCA B OJHOM aBToOyce
tuna A u B, paBHo 100 u 120, coorBercTBeHHO. CKOJIbKO HAJ0 3aKYyNHUTh
aBTOOYCOB KaXKJIOT0 THIA, YTOObI MUHUMHU3UPOBATH PACXOIbI?

18. Omnpenenute pa3Mepbl KOHCEPBHOM OaHKM LMIMHIPUYECKOW (QOPMBI,
U3rOTOBJIEHHOM M3 MUHHMMAaJbHO BO3MOXHOTO KOJIMYECTBAa Marepuala, €cClu
o0beM OaHKM NOKeH ObITh paBeH | n. TonmuHy CTEHOK, JHA U KPBIIIKA

14



PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

OaHKU HE YYUTHIBATD.
19. Pernts 3amauy Komm: 2xyy’ = y? -1,y(1) =2.
20. Pemnth ypaBHEHUS:
yy' =) - (y)*;
2xyy" = (y)* -1.
Paznen 4. Teopusi BeposiTHOCTEHd M 3JIeMEHTbl MaTeMATHYeCKOM
CTATHCTHUKH
Tewma 4.1. Cinyyaiinble COOBITUS U UX BEPOSITHOCTb.
Tema 4.2. CnyvaliHble BEJIMYUHBI U IPOLECCHI.
Tema 4.3. D1eMeHTBI MATEMAaTUYECKON CTAaTUCTHUKH.
Cnucok numepamypbsl o pazoen)y.
1. Teopksn II.C., Iloremxkun A.B., DiiceiMmounr W.M. Teopus
BEPOSITHOCTEHW M MaTeMaTUUYeCKasi CTaTUCTUKA. - M.: «DxoHOMUKa», 2012.
2. Kpemep H.II. Teopus BeposiTHOCTEM M MaTeMaTH4ecKas CTaTUCTHKA.
VYuebnuk. -M.: IOuutn-/lana, 2012.
3. Ilunayer B.C. Bpicmas marematnka: y4eOHHUK M TIPAKTUKYM IS
6akamnaspos. -M: Uudpa-M, 2018.
4. Mankun A.C., Hlankun B.A. 3amaum ¢ pemieHUs MM 1O BBICIIEH
MaTe€MaTUKe, TEOpPHH  BEpPOSTHOCTEM, MaTeMaTHUYeCKOW  CTaTUCTHUKE,
MaTeMaTH4eCKOMy mporpammupoBanuo. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.
5. IMabynun M.U. Maremaruka. - M.: BUHOM. JlaGoparopusi 3HaHuUM,
2012. http://www.iprbookshop.ru/6471.
6. Komemaes B.A., Kamuuuna B.H. Teopus BeposTHOocTeld U
MaTeMaTh4ecKass  CTaTUCTHKA. - M.: IOHUTHU-IAHA, 2012.
http://www.iprbookshop.ru/8599.
7. woxenkoBa JL.U., [Jroxenkoa O.1O., Muxanun I'.A. Ilpaktukym mno
BbIcTIe Matemartuke. Yacts 2. - M.: BUHOM. JlabopaTtopus 3nanuii, 2012.
http://www.iprbookshop.ru/6523.
8. I'mypman B.E. Teopusi BeposiTHOCTEW W MaTeMaTHYeCKas CTATHCTHKA.
Yu. nocoGue s cTy . By3oB. - M.: KOPAHT, 2010.
Bonpocwit ona camonpogepku:
DNeMEeHTbl KOMOMHATOPUKH.
Crnyuaiinble coObITHS, X Kiaccudukanusa. Anredpa coObITHIA.
Kitaccuueckoe u CTaTUCTHYECKOE ONPEIETIEHNS] BEPOSITHOCTH.
TeopeMbl ClIOKEHUSI 1 YMHOXKEHUSI BEPOSITHOCTEH.
dopmyiia nonHoU BeposiTHOCTH U (popmyiia baiteca.
[ToBTopHBIE UctibITaHusA. Popmyna bepHymum.
JloxanbHble 1 HHTErpaIBHBIE TeopeMsl Jlamtaca. @opmyna Ilyaccona.
Crnydalinple BeJIMYHMHBI, X KIaCCU(PUKAIINS.
CBoiICTBa U YHCIIOBBIE XAPAKTEPUCTUKU JUCKPETHBIX M HEMPEPHIBHBIX
CITy4aiHbIX BEJIMYHH.
10. Hexotopble  pacmpeneieHuss  BEpOSTHOCTEH  JMCKPETHBIX U
HETMPEPHIBHBIX CIIyYalHbIX BETUYMH.

CoNORWODE
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11. 3agaun wmaTeMaTH4eCKOM cTaTUCTUKU. BeiOopka. ['enepanbHas wu
BBIOOpOYHAsA COBOKYNHOCTH. CTaTUCTHYECKAsI BEPOSITHOCTD.

12. Cratuctuueckoe  pacrpenereHue  BblOOpku.  [lomuron  4acror.
I'mcrorpamma.

13. CraTuctuueckue OlEHKH apaMeTpoB pacipeaciCHusl.

14. TloHsiTHE CTATUCTHUYECKOU TUTIOTE3bI.

15. Cxema nmpoBepKH TMITOTE3BI.

16. DnemenThl  Teopuum  Koppensuuu.  MccnemoBanue — ciydalHBIX
3aBUCUMOCTEeH Mexay BennuuHaMu. KosdduimueHnt koppensauuu U €ro
CBOMCTBA.

17. TlonstTme o0 TmakeTax MPUKIAAHBIX [POrPaMM  MHOTOMEPHOTO
CTATUCTUYECKOTO aHaJIu3a.

3aoanus ons camocmoamenvHou pabomoi:

1. Bec MemkoB ¢ caxapoM TMpEACTaBIsIeT CcOOOM  HOPMabHO
pacrpeielICHHYIO0 CIIy4YaHyl0 BEJIMUUHY C MAaTeMaTHYECKUM OXHUJAHUEM
20 xr WU cpeaHekBaJpaTH4YecKuM OTkiIOHeHHeM (.5 kr. Omnpenenuthb
BEPOSTHOCTh TOTO, YTO CJIy4YallHO BBIOpAHHBIA [JI1 KOHTPOJS MEIIOK
Oyner BecuTh He MeHee 19.8 kr. C Kakoil BEpOATHOCTHIO MapTus u3 10
MEIIKOB OyJieT BecuTh He Ooiiee 200 Kr?

2. ExenHeBHbIN cripoc Ha XxJjeb B opraHu3alMM OOIECTBEHHOT'O MUTAHUS
3a/laeTcs paclpeielicHHeM BEPOSATHOCTEH, YKa3aHHBIM B TaOnuIe; Mpu
3TOM oAuH OatoH xjeba mpuobperaercsa no 30 py6., a npogaercsa no 40
py0. Ecii oH He peann3oBaH B TOT K€ JCHB, TO K KOHILY JTHS €r0 MOXHO
poJaaTh TOJBKO 3a 15 py6. Bennuuna 3anaca xsieba MOXET MPUHUMATh
OJIHO M3 BO3MOXHBIX 3HAYEHUU CIIpoca, KOTOpbIE YKa3aHbl B TaOJuIIE.
CxoJibKO 6aTOHOB XJie0a CIeyeT 3aKa3bIBaTh €XKETHEBHO?

Cnpoc (n) 150 200 250 300

BepositHocTh (P(n)) 0.3 0.4 0.2 0.1

3. B rocrununyy noctynmwio 30 HOBBIX TEJIEBU30POB, CPEOU KOTOPBIX 5
UMEIOT CKpbIThIEe nedekThl. Haynauy otbupaercs oqun teneBuzop. Kakosa
BEPOATHOCTH TOTO, YTO OH HE UMEET CKPBITHIX J1e(hEeKTOB?

4. U3 maptum, comepxkamieit 10 uznenuid, cpeau KOTOpbIX 3 OpakOBaHHBIX,
HayJady H3BIEKaloT 3 usnenns. HauTu BEpOATHOCTH TOro, YTO POBHO
OJIHO U3 HUX OpakOBaHHOE.

5. Ins curHanuzauuu 00 aBapuM yCTAaHOBJIEHbl JBa HE3aBHUCHMO
paboTalIUX CUrHaNIM3aTopa. BeposTHOCT, TOro, 4TO MpU aBapuu
CUTHanuM3atop cpaboraer, pasHa 0,99 nng nepsoro curnanuzaropa u 0,95
st BToporo. HallTu BeposITHOCTH TOrO, 4YTO MpU aBapuu cpaboTaeT
TOJIBKO OJIUH CUTHAIIU3ATOP.

6. JuckperHas ciyuaiiHas BenMuuMHa X 3a/JaHa psAOM paclpeiesieHus.
Haitru:

F(x) u e€ rpaduk;

2) MatemaTuyeckoe oxunanme X ];

16
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3) nucrepenio 2 X ]
X 1 3 4 7 8
P 0,1 0,2 0,25 0,3 0,15

1. 3az:aHa HCIIPCPBIBHAA cnyqaﬁHaﬂ BeIuuYMHa X C IIOMOIIBIO IINIOTHOCTHU

pacripeieieHus: BEpOSTHOCTEH f (x), COCPEIOTOYCHHAS HA OTPE3Ke lasb]

0;x<0
flx)=43x> —2x+1;0<x <1

0; x>1.
F(X) u ee rpaduK.
Mlx],

a) Haiitu pynkmuio pacupeneneHus
0) Haiitu maTemMarraeckoe oXXuIaHUE

B) Haiitu nucnepcuto D [X ]

a+b_3b—a}

r) HaiitTu BeposITHOCTh IONIaJjaHus B UHTEPBAJ ( 2 2

8. Jlana BriOOpKa 00beMoM N =30:

6,28 {631 {623 1635 (6,32 6,36 6,33 6,31 6,26 6,21

6,31 (638 1634 1625 6,28 6,39 6,27 6,32 6,29 6,30

6,24 (632 626 {635 ;6,32 6,31 6,29 6,28 6,33 6,36.

a) Haiitu cratuctuyeckuii psiji ¥ MOCTPOUTD MOJUTOH YacTOT.
0) CocTaBUTh MHTEPBAIBHBIM CTATUCTUUECKHUI psijl, B3B 7-10 uHTEpBaioOB, U

MOCTPOUTH TUCTOTPAMMY YacTOT.
B) Haiitu MaTeMmaThueckoe OXHIaHUE X' BBHIOOPOYHYIO IUCIIEPCUIO D,
2
MCIIPABIEHHYI0 BLIOOPOYHYIO  IMCIEPCHIO S @ BBEIOOPOYHOE  CpEOHEE
KBa/IpaTHUECKOe OTKIOHEHHEe C¢, MCIpABIEHHOE CpeJHEee KBaJpaTHYecKoe
OTKJIOHEHHE S.
9. Menemxepy 1o 0€30MaCHOCTH KIMEHTOB HEOOXOAMMO MPOAHATN3UPOBATH
YpOBEHb ee obecrieueHus. MI3BeCTHO, UTO B CpeTHEM KaXKIbIe YETHIPE TOJa C
KIIMEHTAMH TPOUCXOAT 2 CEepbE3HBIX HECUYACTHBIX ciydas. Kakum Oyxer
3aKOH pachlpeleieHUus] 4Yucia HECYaCTHBIX CIy4aeB 3a yKa3aHHbBIN
MIPOMEKYTOK BpPEMEHHU, M KaK BBITIAAUT ero Trpaduk? KakoBbl 4YHCIOBBIC
XapaKTepUCTUKU JTOro pacnpenenenus? Kakoil Bujx wumeer QGyHKIUs
pacnpeziesieHus] YUCiia HeCUaCTHBIX ClydaeB 3a yeThipe rojga? Yemy paBHa
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BEPOSTHOCTh TOT'O, YTO 3a YETHIPE TOJia C KIMEHTAMU MPOU30MAET MEHee 3-X
HECYACTHBIX CIIy4acB?

10. ITo BeIGOpKe 0O0BeMa N=9, y3BIeYeHHOH N3 HOPMATBHOW TeHepaTbHON
COBOKYMHOCTH C M3BECTHBIM CPEJHMM KBaJPAaTUUECKHM OTKIOHEHHeM O =4,

HalijlcHa BBIOOpPOYHASI CPEIHSIS Xx=165 IIpu ypoBuHe 3Haummoctu 0,05

IMPOBCPHUTL HYJICBYIO THIIOTE3Y H 0" M (X ) =15

runorese i M(X)>15,

11. Tlo aByM BBIOOpKaM, 00BEMBI KOTOPBIX N=10 u M=8, W3BJICUCHHBIX W3
HOPMAJIbHBIX F€HEPAJIbHBIX COBOKYITHOCTEH, HaliJIeHbl BHIOOPOYHbBIE CPEIHUE
(>_< ~1423

IIpU  KOHKYpUpYIOLIEH

_ , 2 _
u Y :145'3) Y UCTIPABJICHHBIE AUCIIEPCUU (SX =27 4 Sy 3’2). IIpu
a =001 MIPOBEPUTH HYJIEBYIO TUIOTE3Y Ho :M(X)=M(Y)
MIPU KOHKYPUPYIOIIIEH TUIOTE3e H;:M(X)=M (Y), CYMTAasi, 4To D(X)= D(Y).

12. Tloctpoiite nuarpamMmy pacCe€UBaHUs IJsl JIBYMEPHOW COBOKYITHOCTH
JAHHBIX O KOJIMYECTBE KOHTAKTOB MEHEKEPOB IO MPOJaKaM FOCTUHUYHBIX

yoIyr U o0beMax WX Tpojax, MpeACcTaBiIeHHOW B Tabiuie. BwisichHure,
CYLIECTBYET JIM MEXK]1y YKa3aHHBIMU BEJIMYMHAMU B3aUMOCBSI3b.

YPOBHE 3HAUMMOCTH

1 MeHepxep KoHTakrTbl |OBbem npopam
2 CrpWunoe ALA. 140 126200
3 Beroukui 6.1, 220 182510
4 PaauuH J.A. 160 141770
5 Arywsus P 170 138280
7. OCHOBHAA U JOIIOJIHUTEJIBHAS YYEBHASA JINMTEPATYPA
OcHoBHas JuTEparypa
I'JI\f'I ABTOp Ha3Banue MzpatensctBo | T'on Hanwmuaue 8 O6C*
1. | Enpkun AT Jluneiinas anrebpa U http://www.iprbooks
aHATUTHYECKAs By3oBckoe hop.ru/77939.html
TEOMETPHS. YyebHOe | 0Opa3oBaHue 2018
nocobue
2. | Kpemep H.IIL Bricmas matematuka | FOHUTU- 2017 | http://www.iprbooks
ITytko B.A. JUIS SKOHOMHKCTOB. | JITAHA hop.ru/74953.html
Tpumma U.M. | Y4yeOHUK Uil CTy/AE€HTOB
®puamad M.H. | By30B, o0ydarommxcs 1o
YKOHOMUYECKUM
CHENHUATBHOCTSIM
3. | ankun A.C. 3amaun ¢ pemenusmu mo | M.: Jlamkos u K | 2015 | http://www.iprbooks
[Mankuu B.A. BBICIIIEH  MaTeMaTHKE, hop.ru/5103
TEOPUH  BEPOSTHOCTEH,
MaTeMaTUYECKOM
CTaTHCTHKE,
MaTEeMaTHYECKOMY
IPOrPaMMHUPOBAHHIO
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*9BC — 37eKTPOHHO - OMOIMOTEYHAS CHCTEMA
JlonmoiHUTEbHAA JIUTEpaTypa

IJI\/?T ABTOp HaszBanue H3narenbcTBO l'on Hanmuuue 8 9bC
1. I'eBopksn [1.C. | COopHuK 3amau o | M.: 2011
boraras C.U. BBICILIEH «IKOHOMHUKA
bopucona E.A. MaTeMAaTUKE I
U Jp. SKOHOMHUCTOB.
2. I'eBopksn [1.C. | Beicmas M.: 2010
Jlannosa O.}O. | maremaruka ass «IKOHOMUKA
CaxapoBa E.H. | s3xoHOMHCTOB.
U JIp.
3. I'eBopksin [1.C. | Teopus M.: 2012
IToremkun A.B. | BeposiTHOCTEHN U «DKOHOMHUKA»
DiiceiMoHT .M. | MmaTeMaTuyeckas
cratuctuka. Kypc
JIEKIIAH.
4. Kpewmep H.I1I. Teopus IOHUTU-TAHA | 2018
BEPOATHOCTEMN U
MaTeMaTHIeCcKast
CTaTHCTUKA
5. [umaues B.C.. | Breicmas M: Undpa-M 2018
MaTeMaTHKa:
y4eOHUK U
MPAKTUKYM IS
OakaaBpoB
6. [lepOakoBa Teopus Hayunas kaura 2019 http://www.iprbooks
10.B BEPOSTHOCTEH U hop.ru/81056.html
MaTeMaTH4ecKast
CTaTHCTHKA.
YuebHoe nmocobue
7. VYmakos B.K. MaremMaTuka. M. : 2018 http://www.iprbooks
OcHOBBI TEOpHH Usnarensckuit hop.ru/78547.html
muddepenunanbabl | JJom MUCuC
X YPaBHECHUM.
Y4eOHoe nocobue
8. ITMEPEYEHb [TIPOI'PAMMHOI'O OBECIIHEYEHMU/SI,
NH®OPMAIMNOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXOJANMBIX AJIA OCBOEHUSA JUCIHUIIJINHBI
MOAYJIA)
Ne
wn Wutepuer pecypce (aapec) Ornucanue pecypca
1. DIIEeKTPOHHO-OUOIMOTEeUHAs cucTema,

http://znanium.com/bookread.php

CoAcpKalas JUTCPpATypy 1O MATECMAaTUKEC U

CTaTUCTHUKC

http://www.reshmat.ru

CaiiT o pemeHuIo 3a1ad JIMHEHHOH anreOpbl B
IIpencraBieHsl

peKUME

OHJIalH.

CIIOCOOBI
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pelmeHus  CUCTEM  JIMHEHWHBIX  YpPaBHEHHH,
BBIUMCJIICHUE  ONpEACIHUTENIeH,  JIEUCTBUSA €
MaTpuLaMu

3. | http://www.mathworks.ru Caiit  comepxxut mnporpaMmmel MATLAB ¢
QITOPUTMAaMH JUII MAaTEMAaTHYECKUX PAcueTOB H
rpaduuecKoil BU3yalu3auuu

4, http://diffurov.net Caiitr mo  pemenuro  audepeHIHATBHBIX

YpaBHEHUU
5. http://intearaloff.net CaiiT mpenHa3HAauYeH ISl PEIICHHUS _ PasHiHBIX
3aJ1a4 110 MATEeMAaTHKE B PEKUME OHJIAH
6. DIIeKTPOHHO-OUOINOTEUHAS cucTema,
http://www.iprbookshop.ru/ colepkamias JUTEpaTypy MO MaTeMaTUKEe U
CTaTUCTHKE
7. http://math.semestr.ru CaiiT, coeprKaliuii aIrOpuTMbI PEIICHUS

Pa3JIMYHbIX MATCMATUUYCCKHUX 3aJiay

9. TPEBOBAHUS K MATEPHAJIBHO-TEXHUYECKOMY U YYEBHO-
METOJIMYECKOMY OBECNEUYEHMIO JUCIUTLIIAHBI (MOIYJIST)

[TomerieHusi, B KOTOPBIX MPOBOIATCS 3aHATHUSA, MPEACTABIAIOT CO00M yueOHbIe
ayJIMTOPUM NIl MPOBEACHMS Yy4EOHBIX 3aHATHH. JlaHHBIE ayJUTOPUU OCHAICHHbBIE
000pyIOBaHUEM U TEXHHUYECKUMU CPEJICTBAMHU OOyUEHHS.

Komnbrorepsl, HH(OPMALMOHHO-TEJIeKOMMYHHKALIMOHHbIE ceTH,
annapaTHO-NPOrpaMMHbIe M ayJAHOBHM3YyaJlbHble CpPeACTBA, HAXOAfAIIHMeCHd B
y4eOHBIX ayIMTOPHUSX:

- HoyTOYyK Lenovo B50 (ana npenonaBatens) ¢ BBIXOJOM B CETh HHTEPHET;

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

- akKycTtrdeckas cucrema Microlab;

- 3KpaH ISl IPOEKTOPA;

- IOCKa MapKepHasi (y4eHH4ecKas J10CKa);

[lomemenust 1Jis  caMOCTOSATENbHOM pabOThl  OOYYAIOIIMXCS  OCHAIICHBI
KOMITBIOTEPHON TEXHUKOW M MMEIOT BO3MOKHOCTb MOJIKJIFOUEHHS K CETH UHTEPHET U
o0ecneunBarOT AOCTYN K 3JIEKTPOHHOW HH(DOpPMAIMOHHO-00pa30BaTEIbHON cpene
aKaJIeMUHU.

10. OBPA3OBATEJIBHBIE TEXHOJIOT'NHU

B mponecce OCBOCHMU JAUCHUITIINHBI HUCIIOJIB3YIOTCA CICAYOIHC
06p330BaTeJ'H>HBIe TCXHOJIOTHH!

1. CranapapTHble MeTObI 00Y4YEeHUS:

e  JICKLUY;

®  [PaKTHYECKHE 3aHATHUS, HA KOTOPBIX OOCYKIAIOTCS OCHOBHBIE MPOOJIEMBI,
OCBEILIEHHBIE B JIEKIUAX U CHOPMYJINPOBAHHBIE B IOMAIIHUX 331aHUAX;

® NUCHMEHHBIE WK YCTHBIE JOMAIIHUE 3a1aHUS;

®  pPacyYETHO-aHAJIUTUYECKHE, pacueTHO-rpaduuecKue 3aJaHus;

®  KOHCYJIbTallMU IIPENOJaBaTelIeH;
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e  caMoOCTOsTelbHass paboTa CTYJIEHTOB, B KOTOPYI) BXOJUT OCBOEHHUE
TEOPETUYECKOr0 MaTepuaia, MOJArOTOBKAa K MPAKTUUYECKHMM 3aHSITUSIM, BBIMOJIHEHUE
YKa3aHHBIX BbIIIE MTUCbMEHHBIX/YCTHBIX 3aJlaHHi, paboTa C JIUTepaTypoil.

2. Meroasl o0y4yeHHsi € NPHMEHEHHEM HHTEPAKTHBHBIX ¢opMm
o0pa3oBaTe/IbHbIX TEXHOJIOTHMH:
® UHTEPAKTUBHBIE JIEKIUH;
® KpYTJbl€ CTOJIBI;
® IPYIIIOBBIE JUCKYCCUU U TIPOEKTHI;
¢ 00CyXJIeHUE PE3yIbTaTOB PA0OTHI CTYJEHUECKUX MCCIEI0BATEIbCKUX TPYIIIL.
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JIMCT COI'JTACOBAHUA

Neri/rt

[Tonpasnenenne

damunuga

TToamuce

Jata

bubnuoreka
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