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I_Ie.]'lb OCBOCHHUSA JTUCIHUILINHBI:

CdopmupoBaTh HaBBIKM IPOBOJUTH KOJWYECTBEHHYI0 U CTOMMOCTHYIO OILIGHKY OHu3Hec-
IIPOLIECCOB B OpraHU3alun

Ilnan kypca:

Paznea 1. AudPepennuaibuoe ucuncjieHme

Tema 1.1 MHuoxkecTBa. Onepanuu HaJ MHOKeCTBaMHU

ITonartue MmHoxkectBa. CriocoObl 3agaHus MHOXecTB. Omnepaluu HaJ, MHOKECTBAMHU.
[TonsiTue noaMHokecTBa. OCHOBHBIE THUIIBI IOJMHOXKECTB B R.

Tema 1.2. @DyHKIIMU 1eHCTBUTEIbHBIX NePeMEHHbIX

[Tonatue orobpakenuss u ¢yHkumid. OOnacTh 3HA4YeHU W 007aCTh ONpEIEICHUS.
OneMeHTapHble (YHKIHU.

Tema 1.3. HenpepbIBHOCTH QyHKIIUM

HenpepsiBHocTh GyHKuMU. Pa3pbiBel M ux kiaccudukanus. IIposepka ¢yHKuuid Ha
HenpepbIBHOCTH. [Ionck u aHamu3 Touek pa3pbiBa.

Tema 1.4. IlpousBoanasi

[lonsatne mnpousBonHoM. ['eomerpuyeckuii CMbICI NpPOU3BOAHOM. I[Ipou3BogHBIE OT
aneMeHTapHbIX (yHkimiA. IIpousBogHass oT cioxkHOW ¢yHkuMu. CBOWCTBA IMPOU3BOAHOM.
Brruncnenue npou3BogHOM.

Tema 1.5. IIpunoxenusi npou3BoOaHOM

Bospacranne u yObBanwe (QyHKIUH. DKCTpeMyMbl (QYHKIMH ¥ MX KiIaccH(uKanus.
Teopema @epma. ANrOpUTMBI MCCIEAOBAaHUS IIOBEIACHMS I IJIAJKOH, HENPEpPBIBHOW U
npousBoibHOU QyHkmuu. Teopema Posrs. Teopema Jlarpamxka. Teopema Komm. Teopembr
Jlonurtans. [lonstue muddepenunana (ynkuuu. ['eomerpuueckuii cmbicn nuddepenuana.
[Tpumenenne nuddepennmana B mpuOIMHKEHHBIX BEIYUCICHUIX.

Tema 1.6. DyHKIMH OT HECKOJIBKHUX MePeMEHHBbIX

[lonsiTe (QYHKIUMM HECKOJIBKMX IepeMeHHbIX. [IpuMepsl (QYHKIMI HECKOJbKHX
nepeMeHHbIX. [loHsTHEe HempepblBHOCTH. IloHsATHE YacTHOW NpPOM3BOJIHON mepBOoro u Ooiee
BBICOKOTO TIopsika. [loHsTre rpaarenTa u noiaHoro nuddepeHimana.

Pa3pnen 2. UHTErpanbHoe HCYUCIEHHE

Tema 2.1. HeonpeaeneHHblil MHTerpas

[Tonatue mepBooOpa3HOW M HEONpeAeIeHHOro MHTerpana Tabiuia HeompeaeaeHHBIX
MHTETPAJIOB OT dJeMEHTapHbIX (¢yHKIU. CBoHCTBO JMHEHHOCTH uHTerpaia. llpaBuna
MHTETPUPOBaHUs. 3aMEHa IEPEMEHHBIX U JTMHEWHAs NIOICTAHOBKA B HEONIPEAEIEHHOM UHTETpAJIE.
dopmysa HHTETPUPOBAHUS 110 YACTSM.

Tema 2.2. OnpenesieHHbIH HHTETPAJI

Onpenenennpiii  uHrerpai. ['eomerpuueckuid cmbica. CBoMCTBa  ONpPENEIEHHOTO
uHTerpana. MHrerpan kak ¢QyHkuus BepxHero mnpenena. Popmyna HberoToHa-JIeitOHuma.
WuTerpupoBanue mo 4acTsM U 3aMeHa MEPEMEHHBIX B ONPEEIIEHHOM HHTerpaie. Beruncienue
OIpEEIEHHBIX UHTETPAJIOB.

Tema 2.3. HecoOcTBeHHBI MHTErPaJI

Brrunciienne nHTErpagoB ¢ OECKOHEUHBIM MPEAEIOM UHTETPUPOBAaHMs (HECOOCTBEHHBIM
MHTETpaJl MEpBOrO THMA). BpluncieHne WHTErpajioB OT (YHKIMM, pa3pbIBHBIX Ha OTpE3Ke
UHTETPUPOBAHUS (HECOOCTBEHHBIN MHTErpaJl BTOPOTO THIIA).

Paspnen 3. JIuneiinas aaredpa v aHAJIUTHYECKAS TeOMeTPHs

Tema 3.1. Onepannu Hax MATPULAMH

Onpenenenue maTpuubl. Onepanuu Haj Matpuniamu. Kiaccudukanus Matpuil

Tema 3.2. Onpeneanrtesib MAaTPUILbI

Ompenenurens 2-ro u 3-r0 mopsaka. Bemuaucnenue omnpenenurteneid. CBoicTBa
onpeaenuteneid. OnpeaenuTen BbICIINX TOPSAIKOB.



Tema 3.3. O0paTHas maTpuna

[TonsiTue oOpaTHOI MaTpHIlbl. MeToabl HAaXOXKICHUST 00pAaTHON MaTpPHUIIHI.

Tema 3.4. Paur maTpunsl

Omnpenenenue panra marpuiisl. CriocoObl HaxoxAeHus paHra. CBoiicTBa paHra.

Tema 3.5. Pemienue cucrem JMHEHHBIX ajire0panvecKux ypaBHeHUMH

Omnpenenenue TMHEHHOrO areOpandeckoro ypaBHeHUs U cucTeMbl ypaBHeHUH. [TonsaTue
pelIeHUs] ypaBHEHUSI U CHUCTEMbl YypaBHEHUU. OrpejeneHre COBMECTHOM, HECOBMECTHOM,
ONpEACICHHON, HEONPEICICHHOM, OJHOPOJHON M HEOJHOPOJHOW CHUCTEMbl YpaBHEHHUM.
OKBUBaJCHTHBIE CHUCTEMBI. 3allMCh MAaTPULIBI CUCTEMbI M PACHIMPEHHOM MATPHUIbl CHUCTEMBI.
Pemenue cucrem 2*2 u 3*3 meromom ["aycca. [lonstue coBmectHocTu. Teopema Kponekepa-
Kanemnu. Pemenune cucrem ogHOpoHBIX ypaBHeHUi. Haxoxnenune GyHa1aMeHTanbHON CUCTEMBI
pelieHuil. Pemenne cucreM ¢ HEKBapaTHBIMU MaTPULIAMH.

Tema 3.6. AHauTHYeCKasi FTeOMeTPHS HA MJIOCKOCTH

Omnpenenenne ACKapTOBOM M INOJSAPHOW CUCTEM KoopauHaT. OCHOBHBIE HalpaBJICHUS
MCIIOJIb30BaHUs JaHHBIX cUcTeM KoopauHat. OnpeneneHue BekTopa. JIMHeHbIe onepanuu Hajg
BekTOopaMu. CkassipHOe npousBesieHue BeKTopoB. IIpsamas Ha mockoctu. I1nockocts. Ilpsamas B
npoctpaHctee. lIpsimas ¥ MIOCKOCTH B NpocTpaHcTBE. JIMHMM IEPBOrO M BTOPOTO IOPSAIKA.
OxpyxHocTtb. Dmunc. ['nnep6ona. [Tapabona.

Pa3neu 4. JInuneiiHoe nporpaMMupoBaHue

Tema 4.1. MaTemaTuueckasi MoJieJib 321a41 JJUHEHHOT0 POrPAMMMPOBAHUSA

[IpuMmepsl cocTaBieHns MAaTEMAaTHYECKUX MOJEIEH YIKOHOMUYECKUX 3a1ad. [IpuBenenue
oOmieli 3a1a4M JIMHEHHOTro MPOrpaMMHMPOBAaHUS K KaHOHMYeCKOoMy Buay. I'paduueckuit Meton
pelieHus 3ajad JMHEHHOro mnporpammupoBaHusi CHUMIUIEKCHBIM METOJl pelIeHHs 3ajad
JUHENHOro mporpammupoBaHus. ONOpPHOE pElIeHHE 3a7ayd JIMHEHHOrO IPOrpaMMHUpPOBaHUS.
ANTOpUTM CUMIUIEKCHOTO METO/1.

Tema 4.2. Teopusi ABOMCTBEHHOCTH

CocraBneHre MaTeMaTHUYECKUX Mojeled JBONCTBEHHBbIX 3anad. llepBas Teopema
JBOMCTBEHHOCTH. BTOpast TeopeMa ABOWCTBEHHOCTH.

Tema 4.3. TpancnopTHas 3aJa4a JMHEHHOr0 NPOrpaMMHUPOBAHUS.

Maremartnueckass MOJEIb TPAHCHOPTHOW 3agaud. OnopHOE pElIeHHuEe TPAaHCIOPTHOU
3agaud. MeTton BbIUEpKMBaHUA. MeTon ceBepo-3amagHoro yria. Merojg MUHHMalTbHON
cTOMMOCTH. MeTox noreHumanoB. OTKpbITas ¥ 3aKpbITask TPAHCIOPTHAs 3aJava.

Paspnen 5. Teopusi BeposiTHOCTEH M MATEMATHYECKas CTATHCTHKA

Tema 5.1. Knaccuveckasi BepOSITHOCTb M OCHOBHBIE TEOPEMBbI

DOneMeHTbl KOMOMHATOPUKH. OJEMEHTAapHble M cocTaBHble coObiTHA. [IpocTpancTBO
3JIEMEHTapHbIX cOOBITHI. JlocTOBEpHbIE, HEBO3MOXKHbIE, TPOTHUBOIOIOKHBIE M HECOBMECTHBIE
coObITHsl. BeposTHOCTHOE IUCKpeTHOE MpocTpaHcTBO. Kitaccuyeckass cxema BbIYMCICHUS
BeposiTHOCTe. Teopema cloXeHMsl JUIi COBMECTHBIX M HECOBMECTHBIX COOBITHH. YcClOBHas
BEPOATHOCTh. TeopemMa YMHOXKEHHUs BeposiTHOCTe. He3aBrucuMOCTh COOBITHH.

Tema 5.2. [lonnas BepositHocTh. @opmyJia baiieca u Bepnynin

[Tonstre monHoOM Tpynmel coobITH. CucTema runote3. @opMyiia MOJTHOW BEPOSTHOCTH.
®opmyna baiieca. Cxema ucnsitanuii bepaymnu.

Tema 5.3. IlonsiTue ciy4aiiHOM BeTMYHHBbI. YHC/I0BBIE XapaKTePUCTUKHU

Omnpenenenue cinyyaitHol BenuuuHbl. Knaccugukamus. [leiicTBus Hajx ciydaiHBIMH
BenuuMHaMu. OCHOBHBIE YHMCIIOBBIE XapAKTEPUCTHUKH CIyYalHOW BEJIIMYMHBI: MAaTEMaTUYECKOe
OKHMJaHUE U JUCIEPCUs CIIydallHOM BETMYMHBI U UX CBOMCTBA.

Tema 5.4. IluckperHsblie ciy4aiiHble BeJIMYMHBI M OCHOBHbIE 3aKOHBI pacnpeaeieHust

JluckpeTHas ciydaiiHas BenuuuHa. OnpeneneHue JUCKPETHON CiIy4yailHOW BEIMYUHBL.
CniocoObl 3aaHusg JUCKPETHON ciyyaiiHOW BenuuuHbl. OCHOBHBIE 3aKOHBI pacrpeiesieHus
JMCKPETHON CIyd4ailHOW BeTMYMHBL: pacrpeaeneHue bepHymu, OMHOMHAIbHOE pacipe/eneHue,
pacnpenenenue Ilyaccona, reoMeTpruuecKoe U TUIIEPTEOMETPUUECKOE PACIIPECIICHHE.

Tema S5.5. HenpepbiBHBIE Cciy4ailHble BEJIWYHMHBI M OCHOBHbIE 3aKOHBI
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pacnpeaeaeHHs

WNnterpanbras u auddepennuanbias (yHKIAS paclpeneiieHus W HUX CBOWMCTBA.
HemnpepeiBHast ciydaiiHas BeJIMYMHA W OCHOBHBIE 3aKOHBI pAaCIpENEeHMs: PAaBHOMEPHOE
pacnpeneneHrue, HopMajbHOE pacrpesenenne, X2 — pacupeneneHue, pacmnpeaeneaie CThroIeHTa
u ©Oumepa. CtanaapTU3MpOBaHHAs (HOPMUPOBaHHAsA) ciydaiiHas BennuuHa. Oynkuusa Jlannaca.
Hcnonp30BaHre CTaTUCTHUECKUX TAOJIUIL 711 BHIYUCIICHUS 3HaUYeHUI (QYHKIUN pacipesiesieHusl.
JloxanbHas Teopema Jlamnaca. Materpansnas teopema Myapa-Jlamiaca.

Tema 5.6. Bapuaunonnsiii psit. OnucaresibHble CTATUCTUKU. ['HcTOrpamma

OCHOBHBIE 33]1a4l MaTEMAaTUYECKON CTATUCTUKHU. BpIOOpKa 1 criocoObI ee ImpeicTaBIeHus!.
BapuanioHHbIi psii ¥ CTaTUCTUYECKOE pachpejieneHne BeIOOpkH. ['paduueckoe n3o0pakeHue
CTaTUCTHYECKOTO  pachpeaeneHus. llonmuroH, rHcCTOrpaMMma, OHMIHpPUYECKas  (QYHKIUSA
pacnpezenenus (QyHKIMS HAKOIUIEHHBIX 4acTOT). BeIOOpoUHbIE CpelHre U METObl UX pacuera
(BBIOOpOUYHOE CpeHee, IUCTIEPCHs], UCIIPABIICHHAs! BBIOOPOYHAS AUCIIEPCHUs, MO/Ia, METUAHA).

Tema 5.7. ToueyHnble 1 MHTEPBaJIbHbIE OLleHKH. OCHOBHbIE THIIBI 32124

Toueunbie ouneHkU. OCHOBHbBIE BHJbl TOYEUHBIX OLEHOK. CBONHCTBA TOUEYHBIX OLICHOK:

HECMEILIEHHOCTb, COCTOSITENBHOCTh, 3(dexTuBHOCTh. MHTepBanbHbie oneHKU. OmnpeneneHue
JIOBEpUTENIBHOIO HMHTepBasa. [locTpoeHne OBEpUTEIHLHOTO MHTEpBANA JJIi MAaTEMaTHUYECKOIO
0’KHMJIaHMSI U TUCTIEPCUN HOPMAJIBHO PaclpeleIeHHON reHepaibHOM COBOKYITHOCTH.

Tema 5.8. IIpoBepka 0CHOBHBIX BHI0B CTATUCTHYECKUX THIOTE3

OCHOBHBIE IOHATHS CTATUCTUYECKOW TPOBEPKU TMIIOTE3. BUIBI CTATUCTUYECKUX TUIIOTES.
AJTOPUTM TPOBEPKH CTAaTUCTUUYECKHX Turore3. Omubku nepBoro u Broporo poxaa. [Iposepka
TUIIOTE3bl O PABEHCTBE JUCIIEPCUU HOPMAIBHO PACIPEICICHHOW I'€HEepalbHON COBOKYIHOCTH
HEKOTOPOMY 3HaudeHHI0. IIpoBepka rumores3sl 0 paBEHCTBE I€HEPAIBHOW CpeJHEH HOPMAJIBHO
pacupeneneHHONM TeHepalbHOM COBOKYINHOCTH HEKOTOpOMY 3HaueHuro. [lpoBepka rumoressl
0 BHJIE PACIIPEIETICHUS T€HEPATbHON COBOKYITHOCTH.

@DopMbI M1 MeTOAbI TEKYIIEr0 KOHTPOJIA YCIeBAeMOCTH O00y4AIOIIMXCA U MPOMEKYTOUYHO
aTTecTaluu.

B xoze peasnzanuu AUCHUIIMHBI MaTeMaTHKa UCIOJIb3YIOTCS CeIyIole MeTO/ bl
TEKYIero KOHTPOJISI yCIEBAEMOCTHU 06yYaIOIIUXCS:

Tewma (pazaen) Meroab! TEKyIIEro KOHTPOJIA
yCIIeBaEMOCTH
Paznenl [InddepenuuaibHoe HCUHCTCHHE BelmmonHenne  3ajaHuUil  KOHTPOJIBHOM
paloThI
MHuoxectBa. Onepanuu Haj
Tema 1.1
MHO>KECTBaMU
Tema 1.2 |@yHKIMM IEHCTBUTENBHBIX IEPEMEHHBIX
Tema 1.3 HenpepriBHOCTE yHKIIUN
Tema 1.4 [IpounsBoHas
Tema 1.5 IIpunosxeHns Mpon3BOIHOMN
Tema 1.6 | @yHKINM OT HECKOIBKUX NIEPEMEHHBIX
Pasnen 2 |[MHTerpajibHOE MCUMCICHHE BelmmonHenne  3ajaHuUM  KOHTPOJIBHOM
paboThI
Tema 2.1 HeomnpeaeneHHbli HATErpa
Tema 2.2 OnpeieeHHBINH UHTErPA
Tema 2.3 HecoOCcTBEHHBIN HHTErpa




JluHeiiHas ajredpa u aHaJIUTHYECKAasI

BrinonHenue 3a1aHuil KOHTPOJIBHOM

Pa3zpnen 3
reomMeTpus pabotbi
Tema 3.1 Onepauuu Hag MaTpULIAMU
Tema 3.2 Onpenenuresb MaTPUIbI
Tema 3.3 OO0patHas marpuia
Tema 3.4 Panr maTtpuie
Pemenue cucrem TMHENHBIX
Tema 3.5 N
anredpanvecknx ypaBHEHUH
Tema 3.6 AHanuThueckas reoMeTpus Ha
MIJIOCKOCTH
BrinosHeHune 3a1aHuil KOHTPOJIBHON
Paznen 4 JInneiiHoe mporpaMMupoBaHue paboTsL
Maremaruueckas Mojieib 3aaun
Tema 4.1 N
JTUHEIHOT0 MPOrPaMMHUPOBAHUS
Tema 4.2 Teopust 1BOMCTBEHHOCTH
TpancnopTHas 3a1aya JMHEHHOTO
Tema 4.3 MIPOrpaMMHUPOBAHUS.
Teopusi BeposITHOCTEIH 1 BrimonHenue 3a1anuii KOHTPOJIBHOM
Pazgen 5
o MaTeMaTHYecKasi CTATHCTHKA paboti
Kiaccuueckast BEpOSATHOCTh 1 OCHOBHBIE
Tema 5.1
TEOPEMBI
[Tonnas BepositHocTh. @opmyia baiieca
Tema 5.2
u bepnyinu
[TonsiTHE Cy4aitHON BETUYUHBI.
Tema 5.3
YuciioBbIE XapaKTEPUCTUKHU
VCKPETHbIE CITy4allHbI€ BEJIMYUHBI U
Tewma 5.4 Hluckp i
OCHOBHBIE 3aKOHBI pacipeieeHus
HenpepsiBHble c1yyaliHble BEIUYUHBI U
Tema 5.5 Pep T
OCHOBHBIE 3aKOHBI paclpeieseHus
Bapuanuonnsiii psia. OnucarenbHble
Tema 5.6
craTuctuku. ['ucrorpamma
ToueuHbie U UHTEPBAIILHBIE OIICHKHU.
Tema 5.7
OcHOBHEBIE THUIHBI 3a71a4
ITpoBepka OCHOBHBIX BHIOB
Tema 5.8 POBEp

CTaTUCTHUYECKHUX T'UIIOTE3

dopMa NIPOMEKYTOUYHOM aTTECTAlMH, OTPAKAFOIIASL

KOMHeTeHHI/II\/'I Ha YPOBHC )IaHHOfI AUCILUIIIINHBI — DK3aMCH.
DK3aMeH (3a4eT) mpoBOIUTCA B popMe cobece1oBaHms 0 OMIeTy

pe3ynbTaT

dbopMupoBaHUs




OcHoBHasi iMTEpaTypa:
1. bangun, K. B. Maremaruka [DnekTpoHHBIH pecypc] : ydeb. mocobme / K.

B. bangun, B. H. bamneikos, A. B. Pykocyes. - DnektpoH. gaH. - Mocksa : FOuutu-Jlana, 2015.
- 543 c¢. - Jocryn w3 VYHuB. O0-km  ONLINE. - Pexum pgocryna
http://biblioclub.ru/index.php?page=book&id=114423,  tpeOyercs  aBTOopW3anus  (;ara
obpamenus : 15.08.2021). - 3ara. ¢ skpaHna.

2. Bricirasi Mmarematuka Jjisi 5KOHOMECTOB [ DIEKTPOHHBIN pecypc] : yueOHuk / H.
1. Kpewmep, b. A. Ilytko, . M. Tpumun, M. H. ®puaman ; nox pea. H. L. Kpewmep. - 3-¢ uzn. -
DOnekTpoH. AaH. - Mocksa : FOuutu-Jlana, 2015. - 482 c. - Hoctyn u3 YuuB. 6-ku ONLINE. -
Pexxum nocryna : http://biblioclub.ru/index.php?page=book&id=114541, rpeGyeTcs aBTOpH3aLUs
(mata obpamenus : 11.08.2021). - 3aru. ¢ akpana.

3. I'pec, I1. B. Maremartuka st 6akajgaBpoB. Y HUBEPCAIbHBIN KypC I CTYJICHTOB
TyMaHUTApHBIX HAMPAaBJICHUH [DIEeKTpOHHBIN pecypc] : yueb. mocooue / I1. B. I'pec. - 2-e u3n.,
nepepad. u Jom. - DnIeKTpoH. AaH. - Mocksa : Jloroc, 2013. - 288 c. - Jloctyn u3 YHuB. 0-Ku
ONLINE. - Pexxum mocryma : http://biblioclub.ru/index.php?page=book&id=233778, tpebyercs
aBTopusanus (gara oopamenus : 11.08.2021). - 3aru. ¢ 3xpaHa.

4. Kpacc, M. C Marematnka Juiss 5KOHOMUYECKOro OakanaBpuara : y4ded. mocooue
s ctyaentos / M. C. Kpacc, b. I1. Uynpeiaos. - Mocksa : Undpa-M, 2011. - 470 c. - (Beicmee

oOpasoBaHmue).

S. Kysnenos, b. T. Maremartuka [OnektponHslii pecypce] : yueonuk / b. T. Ky3neros.
- 2-e u3a., nepepad. u aom. - DIeKTPoH. AaH. - Mocksa : FOuutu-/ana, 2015. - 719 c. - (Beicuiee
npodeccuonansHoe 00pa3oBaHue: JKOHOMUKA U yripaBienue). - loctyn u3 Yuus. 6-ku ONLINE.
- Pexum gocryma :  http://biblioclub.ru/index.php?page=book&id=114717, Ttpebyercs
aBTropu3aius (nara oopamenus : 02.08.2021). - 3ar. € 9kpaHa.
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