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

Heabo wu3ydyeHusi AUCHUILIMHBI SIBJSIETCH - SBISIETCA O3HAKOMJICHHE
CTYJICHTOB C OCHOBaMHU arlfapara BbICIIeH MaTeMaTHUKHU VISl PEIICHUS TEOPETUUECKUX
U MPaKTUYECKHUX 3a/1a4 SKOHOMHUKH, a TaKKe 0OOCHOBAaHUE 3HAYMMOCTH U (DYHKIIMI
MaTE€MaTUKH B aHAJIM3€ YKOHOMHUYECKHUX MPOIECCOB U MOATOTOBKE YIpPaBICHUYECKUX
pelieHuii, B  NPOrHO3UPOBAHMM U  pa3pabOTKE  CIIEHAPUEB  COLMAJIbHO-
HKOHOMHUYECKOTO Pa3BUTHA.

Ilens w3ydeHHWs JUCHUILIMHBI «BBICHIass MaremaThka» JOCTHTaeTCs
MOCPEACTBOM PEILIECHUS B Y4EOHOM MpOIECcCe CIASAYIOUINX 3a/1a4:

e  (opmupoBaHue 3HaHWI, yYMEHHUH W HABBIKOB, HEOOXOIMMBIX TMPHU
MPAKTUYECKOM TPUMCHEHHH MAaTEMaTUYeCKUX WJIeW W METOJOB aHajiu3a W
MOJICTTMPOBAHUS B TPOGECCHOHATHHON ACSITETLHOCTH;

® TIONlyYeHHWE  TPAKTHUECKUX  HABBIKOB  pacyera  IOKa3aTesew,
UCTIONIb3YEMBIX JIJII MOHUTOPUHTA COITUAIEHO-3KOHOMHYECKOTO Pa3BUTHS;

e  BHIpa0OTKAa  HABBIKOB K  MaTEMaTHMYECKOMY  HCCIIEIOBaHHUIO
HKOHOMHUYECKHUX MPOOIIEM.

2. TPEBOBAHUS K PE3YJILbTATAM OCBOEHMUS TUCIHATIIMHBI
(MOJLY.JIST)

2.1 Ilnanupyemble pe3yJbTaTbl 00yUYeHHsI MO JUCHUILITIMHE

WU3yyenune  nucuumiauHbel  «BpIcmias — MareMaThkay ~— HampaBieHO  Ha
dbopMHpOBaHUE CIAEAYIONIUX KOMIETEHIIUHI:
o0menpodeccHOHATBLHBIX KOMIIETEHIMA M HHAUKATOPOB MX I0CTHKEHUSI:

Koa n HauMeHOBaHMe HHIMKATOpPA
Kareropus Ko u HaumeHOBaHue .
. AOCTHKEHU
(rpynmna) OIIK o0menpodeccuoHAIbHOMN N
o0menpodgeccHoOHATbHOMI
KOMIeTeHIUH
KOMIIeTeHIIHH
CrocoOHOCTH OIIK-2. Cnocoben ocymectBusaTh | OITK-2.1 Ob6nanaer 3HAHUSIMH
OCYIIECTBIISTh cOop, 00padOTKy M aHAIW3 JAHHBIX, | COBPEMEHHOTO HWHCTPYMEHTApUs U
cbop, aHamuM3 U | HEOOXOAUMBIX JUIS  PELICHMs | MHTEeIUIEKTYaJbHBIX MH()OPMAIIMOHHO-
00pabOTKy JaHHBIX, | IOCTABICHHBIX  YIPABICHUYECKUX | aHATUTHUECKUX CHUCTEM IPHU PEIICHUU
HEOOXOAUMBIX JUIA | 3a1ad, C UCTIOJIb30BAHUEM | TIOCTABICHHBIX YIIPaBIEHUYECKUX
pereHus COBPEMEHHOI0 MHCTPYMEHTapus U | 3a7a4
po¢eCCHOHATIBHBIX | MHTEIUIEKTYaJIbHBIX OIIK-2.2 BeiOupaeTr ©u MHOpUMEHSET
3aja4 MH(OPMaLMOHHO-aHATUTUYECKUX panMoHalbHbIE METObI u
CUCTEM MHCTPYMEHTBI TUISL 00paboTkH
CTATUCTHYECKUX JAHHBIX

2.2 Pe3yabTarbl 0CBOEHHSI 00Pa30BaTEJIbHOI MPOrPAMMBI

B pe3ynbTare u3ydeHus: JUCITUTUTHHBI 00yJaIONTUCS JOJIKEH:
3HATH:
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- OCHOBHBIC TTOHSTHS U METOJIbI MATEMATHUYECKOTO aHaIn3a, JTUHEHHOU anreOphl,
AHAIMTUYECKOW T€OMETPUH, TEOPUH BEPOSTHOCTEH M MATEeMAaTUYECKON CTAaTHCTUKH,
MIPUHIIAIIE MATEMAaTHIECKUX PACCYKICHUN M MAaTEeMaTHIECKUX JJOKA3aTEIbCTB.

- IPUHIIUITB M METO/BI cOOpa, aHaM3a U 00pabOTKH MaTEMAaTHUECKUX TaHHBIX,
HEOOXOMUMBIX JIJIsl pelIeHUs MPOPECCHOHANBHBIX 3a/1a4.

Ymern:

- pasdupatbcsi B TPOGECCHOHATBHBIX BOIPOCAX,
MaTEMaTUYECKOM SI3bIKE;

- MPUMEHITh MAaTEMATUUYECKUE TOHSATHS MPU OMHCAHWUW TPUKIAIHBIX 3a7a4 W
WCITOJI30BAaTh MAaTEMATUYECKUE METObI TIPU UX PEIICHUH.

- TPUMEHATH COBPEMEHHBICE METONbl cOopa, aHammM3a WU
MaTEeMaTUYECKHUX JAaHHBIX B TPO(PECCHOHAILHON ACSITEIBHOCTH

HaBbIKku U/WIN ONBIT AeSTEIbHOCTH:

- CIOCOOHOCTh OCYIIECTBIISITh COOP, aHAIN3 U 00PaOOTKY JaHHBIX, HEOOXOIMMBIX
JUTSL pelIeHust TPpo(eCcCHOHANBHBIX 3a7a4;

- BJIaJICHUE METOJaMHU MaTeMaTH4eCKOTO OTACaHUS
npo(hecCHOHANBFHBIX 33724 U MHTEPIPETALMHU TIOTYyYEHHBIX Pe3yIhbTaTOB

- HaBBIK MPUMEHEHHS COBPEMEHHOT'O MAaTEeMaTHYEeCKOTO0 WHCTPYMEHTAapUs IS
pElIeHUs SKOHOMUYECKHX 3a/1a4, aHAIU3a Pe3yJbTaTOB MAaTEMAaTUYECKUX PACUETOB U
000CHOBaHUS MOJTyYCHHBIX BBIBOJIOB

3. MECTO JYMCLHHILINHBI (MOAYJIS) B CTPYKTYPE
OBPA30OBATEJILHOM TPOTPAMMBI

JucuumuinHa «Beiciias MaremMaTHKay OTHOCHUTCS K 00S3aT€IbHOM 4acTH y4yeOHOTo
1JjaHa HarnpasyieHus noarotoBku 38.03.02 MeHeKMEHT.

c(hOpMyIMPOBAHHBIX Ha

00paboTKn

THUIIOBBIX

4. OBBEM JUCHUILIMHBI (MOAYJIS)) U BUJABI YUEBHOI PABOTBI

Bcero vacos
. ISl OYHO- N
OGnen s ounoit A . Jns 3a0uHOM
JUCHUTLITAHBI 3a04HOM
dbopmbI dbopmbI
hopmbI
oOydeHus oOy4eHus
o0y4deHus
O0mass TPyA0eMKOCTh AHCHMILINHBI
tHast TpyA et 7/252 7/252
(3a4eTHBIX eIUHHUI/YACOB)
KonrakTHass paGora —  ayauTOpHbIE 78 56
3AHATUA:
Jlexmuu 24 20
CeMUHapbl, MPAKTUYECKUE 3aHIATHUS 48 30
JlaboparopHbie pabOThI
K13a, K10k, Koncd 6 6
CamocrosiTeqbHast pa6ora
00y4aromerocs (Bcero c 142 164
MPOMEKYTOYHOM aTTecTanue)
Bug nmpomexyTo4yHO#l  aTTrecTalUu 3auer 3aueT
(3auer, FK3aMeH) Ok3amen (32) | Dx3amen (32)
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5. COJIEPY)KAHME JUCHUIIIAHBI (MOJIY.JIST)

5.1 Conep:xkanue IMCHUIIIMHBI (MOTYJIA)

Paznen 1. Jlunetinas anrebpa

Tema 1.1. MaTpu1isl 1 onpeaeauTeny.

OcHOBHbIE MOHATHUS JTUHEWHOH anreOpsl. Buasl maTpuil. JIuneliHsle onepanuu Hal
Matpulamu. TpaHCIOHUPOBAaHME MATPHUILL. Y MHOKEHUE MATPULL. DJIEMEHTapHbIE
npeoOpa3zoBanusa Matpull. OnpenenuTens KBaJIpaTHOW MaTpullbl. MUHOD U
anredpanueckoe nonojgHeHue. PaznoxkeHue onpeaenuress o CTPOKE U CTOJIONY.
CoiictBa onpeaenuresneil. OOpaTHas MaTpula U CliocoObl €e BbluKciieHus. Panr
MaTpHULBI.

Tema 1.2. Cuctembl TMHEUHBIX YPABHEHUI.

OCHOBHBIE MOHATHS, ONIpeneTeHHs U (GOPMBI 3aITUCH CUCTEMBI JIMHEHHBIX
anreopandeckux ypaBHenuit (CJIAY). Ycnosue coBmectHocT CJIAY. Pemenue
CJIAY no ¢popmynam Kpamepa. 3anuce u pemienne CJIAY B MmaTpuyHOM BUJE.
Pemenne CJIAY meronom [Maycca. O6miee pemenue CJIAY. [Tpumenenue CJIAY B
HKOHOMHUKE.

Tema 1.3. BekTopHbIE TPOCTPAHCTBA.

Onpenenenue, CBOMCTBA U IPUMEPHI BEKTOPHBIX TPOCTpaHCTB. Onepanuu Haj
BekTOpamu. CKaJasipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUE BEKTOPOB. YTOII
ME¥XKly BEKTOPaMHU

Paznen 2. AHanuTruueckasi TeOMETPUs

Tema 2.1. AHanuTUuyecKasi TEOMETPHUS Ha TIIIOCKOCTH.

OCHOBHBIE MOHATHUS AHAJTTMTUYECKON reoMeTpun. PaznnuHble BUbl ypaBHEHUN
NPSIMOM Ha IUIOCKOCTH. B3anMHOE pacnoyioxkeHne NMpSMbIX Ha IITIOCKOCTH.
["'eoMeTpuyeckas HHTEPIPETALNS PELIEHUSI CUCTEMBI JIMHEWHBIX HEPABEHCTB.
Tema 2.2. AHanuTHYeCKasi TEOMETPUS B IPOCTPAHCTRBE.

Paznuynblie BUIBI ypaBHEHUH IIIIOCKOCTH U NPAMOW B IPOCTPAaHCTBE. B3anmHoOe
pPacnoJIOKEHUE MIIOCKOCTEHN, MPSIMBIX, MPSAMOW U MIIOCKOCTH B MPOCTPAHCTBE.
Pa3znen 3. Maremarnueckuii aHainus

Tewma 3.1. Hucnossle nocnenoBaTeabHOCTH. [Ipeaenbr 1 ux cBONCTBA.

UucoBble NOCIEN0BATENBHOCTH U ONlepaliy HaJl HUMU. OrpaHiY€eHHBbIE U
HEOIPAHUYEHHBIE MOCIIEI0BATENBHOCTH. [Ipenen mocinea0BaTENbHOCTH U €r0
cBolcTBa. beckoHeuHO Masbie 1 OECKOHEYHO OOJIbIINE TOCIIEOBATEIHLHOCTH U UX
cBoricTBa. Cxoasumecs 1 MOHOTOHHBIE TTOCJIE0BATENBHOCTH, UX CBOMCTBA.

Tema 3.2. ®yukiuu ogHOM nepemeHHoM. [Ipeaen u HempepbIBHOCTH (YHKITUH.
Omnpenenenue GyHKIMU ogHOM nepemenHol. CiocoOwI 3ananust GyHkuuil. I'paduku
OCHOBHBIX 3JIEMEHTApHBIX QyHKIMI. Cl0XKHas U B3aUMHO 00paTHbIEC (QYHKIIUH.
[Tpumeps! GpyHKLINN, HCTIOIB3YyEMBIX B SKOHOMHUKE U ynpasieHuu. [Ipexen pyHkimu
B OECKOHEYHOCTHU U B TOUYKE. beCkoHeuHO Malbie 1 OECKOHEYHO OoMbIne QyHKINH,
ux cBoiictBa. OCHOBHBIE TEOPEMBI O npezenax. IlepBelil 1 BTOpoii 3amedaTesbHbIe
npenensl. HempepbIBHOCTh PYHKIINU.

Tema 3.3. Juddepennuansuoe ncuucnenne GyHKIUNA OJHOW NEPEMEHHOIA.
Omnpenenenre MPorU3BOAHON (DYHKIIMH OHOU MEPEMEHHOM, €€ TeOMETPUISCKUN U

busznyeckuit cmpici. OcHoBHBIE TTpaBuiia quddepenniupoBanus. Tabnuia
5
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IPOU3BOIHBIX OCHOBHBIX dJieMeHTapHbIX GyHKImA. uddepennuan hpyHKInm.
[TpousBoansie u AuddepeHIrnanbl BHICIUX NOPSAKOB. OCHOBHBIE TEOPEMBbI
muddepennnansaoro ucuucienus. [Ipasuno Jlonurans. YcnoBus Bo3pacTaHus U
yobiBaHUs QyHKIMH. ToukH 3KcTpeMyMa. DKcTpeMyMbl hyHKIuU. Heo6xonumbie
yCJOBHS 3KCTpemMyMma. J[0CTaTOuHbIE TPU3HAKY CYLIECTBOBAHUS SKCTPEMYyMa.
Haxoxaenne HanOoJIbIIero 1 HAMMEHBILEro 3HAaU€HUI HETPEPHIBHOW Ha OTPE3Ke
dbyHKUMU. BBITYKI0CTh U BOTHYTOCTb, TOUKH Nepernda. AcumnTotsl. Mccnenosanue
¢ynkiun. [loctpoenne rpaduxa Gpynkiun. [IpunoxxeHns mporu3BoIHOMN B
HKOHOMMKO-YIPABIEHYECKUX pacyeTax.

Tema 3.4. HHurerpanbHO€ ucUMCIECHUE PYHKIIMI OJHOMN MEpEMEHHOM!.
[TepBoobOpazHas GyHKIMK OJHOM MEPEMEHHON 1 HEONPEAEIEHHbIN HHTErpall.
CBoiicTBa HEONIPEACIEHHOTO HHTErpasia. Tabauila MHTErpajoB OT OCHOBHBIX
3JIeMEHTapHbIX QyHKUIKUNA. MeToAbl BEIUMCICHHS HEOTPEAeIEHHOTO NHTErpasa.
OnpenesnieHHbINA UHTETPaJl, €r0 CBOMCTBA. BbIunclieHne onpenenéHHOro HHTErpaia
o ¢hopmyne Hetorona-JleiiOnuira. 3amMeHa nepeMeHHON B ONpeeIEHHOM UHTErpae,
WHTETPUPOBAHUE T10 YacTsAM. [ eoMeTpuYeCcKre U IKOHOMUYECKUE TTPUIIOKEHUS
onpenenéHHoro uHTerpana. HecoOcTBeHHbIe MHTETpaIbl C 0ECKOHEUHBIMU
npeaesiaMyd UHTETPUPOBAHUS U OT HEOTPAHUYEHHBIX (PYHKIUH.

Tema 3.5. Huddepennuanbroe ucuncienne GyHKIMNA MHOTHX TEPEMEHHBIX.
OyHKIIMY MHOTHX NepeMeHHbIX. JInHNN 1 noBepxHOCTH ypoBHS. [Ipenen u
HENPEPBHIBHOCTH (PYHKIIMM MHOTHX TepeMeHHbIX. YacTHble mpon3BoaHbIe. [1omHbIH
muddepennman. YacTHble MPOU3BOAHBIE U MONHBIE MU ()epeHITaTbl BBICIIHX
nopsakoB. ['panuenT pyHkuuu u ero cBoictaa. [Ipon3BoaHas Mo HapaBIIEHUIO.
DKCTpeMyMbl (YHKITUNA HECKOJIBKHUX MEPEMEHHBIX. [ TOOATBHBIN U JIOKATbHBIN
sKcTpemMyMbl. HeoOxoaumble U JOCTATOYHBIE YCIOBHS JIOKAJIHHOTO SKCTpEMyMa st
GyHKIMI 1BYX NMEpEeMEHHbIX. Y CIIOBHBIN 3KcTpeMyM. HaxoxaeHue ycioBHOTO
IKCTpEeMyMa MeToJIoM MHokutenel Jlarpanxa. Hanbosnblliee 1 HauMeHblliee
3Ha4YE€HHsI MHOTOMEPHOM (DYHKIIMH, HEMIPEPHIBHON B 3aMKHYTOM 00JIaCTH.

Tema 3.6. QuddepenunanbHbie ypaBHEHUS.

[Tonsitue nuddepenumansHOoro ypapuenus. YactHoe u odliiee pereHus
nuddepeHnanbHbIX ypaBHeHUH. JuddepeHnranbabie ypaBHEHUS IEPBOTO
nopsaka. 3agaya Komm. Teopema o cyniecCTBOBaHUM U €AUHCTBEHHOCTH PEIICHUS
nudpepeHnanbHOTO ypaBHEHUS. Y paBHEHUS C pa3IeIIOIIUMUCS ePEMEHHBIMHU.
OnHopoaHble U TuHElHbIe AuddepeHnnaibHble ypaBHeHus. Y paBHeHus: bepHyu.
VYpaBHenus B nonHbix quddepenunanax. Auddepenunanbapie ypaBHEHUS BBICITNX
HOPSIJIKOB.

Paznen 4. Teopust BEpOATHOCTEN U SJIEMEHTHI MATEMATUYECKON CTAaTUCTUKU

Tema 4.1. Cnyuaiinbie COOBITUS M X BEPOSTHOCTb.

[IpeaMeT Teoprun BEPOSITHOCTEN. Y CTAHOBIICHUE 3aKOHOMEPHOCTEN B CITYYaUHBIX
npoueccax. Cnyuaiinbie coObiTHs. CTOXacTuyeckuii skcnepuMenT. CoObITHE.
DneMeHTapHblid ucxoa. [IpocTpaHcTBO AIeMEHTApHBIX UCX010B. Alredpa COOBITHIA.
Buapl coObrtuit. Onepanyu Hajl coObiTusiMU. OnipesiesieHne BEpOSITHOCTH
HACTYIIeHUs cOOBbITUSI. DOPMYITbI KOMOMHATOPUKH ISl BBIYMCIICHUSI BEPOSITHOCTEH.

AKCHOMBI TEOpUU BEPOSITHOCTEN. BEpOATHOCTH IPOTHUBOIOIOKHBIX COOBITHH,
6
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CYMMBI COOBITUH. Y CITIOBHAs! BEPOSATHOCTh. BEpOATHOCTH MPOU3BEACHMUS.
HezaBucumocts coobiThii. ®opmyia nosHoi BeposatHocTH. Dopmyia baiieca.
[TocnenoBaTeNbHOCT HE3ABUCUMBIX OJJHOPOIHBIX UCIbITaHuN. Cxema bepHyu.
dopmyna [lyaccona. JlokansHast u uHTErpaibHas Gopmysibl MyaBpa-Jlamnaca.
Tema 4.2. CnydailHble BEJIMYMHBI U MTPOLIECCHI.

Onpenenenue caydaiHbIX BEJIMUKH. [[UCKpPETHBIE U HENPEPBIBHBIE CIIyYalHbIE
BeNUYMHBIL. ['eHepanbHas COBOKYIMHOCTh U BbIOOpKa. DyHKIIMM pacrpeaeeHus
CIy4alHbIX BeJn4urH. [ITOTHOCTE pacnpenenenus BepoaTHOCTEN. MOMEHTBI
CIIy4alHBIX BEJIMYMH. MaTeMaTniyecKoe O)KUIAHUE CIIyYaWHOU BEJIMYHUHBI U €TI0
cBorcTBa. Menuana u MoJia CiydyaiHOM BENUYMHBL. /(ucnepenst ciyyaiiHOU
BEJINYMHBI U CPEIHEKBAAPATHIECKOE OTKIIOHEHNE; UX CBOMCTBA. bUHOMUHANBHOE
pacnpenenenue. Pactipenenenue [lyaccona. HopmanbsHoe pacrnipenenenue.
MHoromMepHsbl€ cilydailHble BETUYUHBL. 3aBUCUMBIE U HE3aBUCHUMBbIE CITyYalHbIE
BEJINYMHBI. YHUCIIOBBIE XapaKTEPUCTUKN 3aBUCHUMBIX CITyYaHBIX BEJIMYHH.
KoBapuanus u koppensiuns. OyHKIUU CITydailHbIX BEITMYUH. MHOTOMEpHBIE
pacnpenenenus. @yHKIUN OT HOPMAJIBHO PACIPEICICHHBIX BETUYHUH.
Pacnipenenenus Cteronenra, [Tupcona — Xu-kBaapat, CHenekopa-duiiepa.
[IpenenpHbIE TEOpPEMBI TEOPUU BEPOATHOCTEN. LleHTpanbHas npeaenbHas Teopema.
Cay4aitnblie npoueccsl. [IpuMepsl HCTIOIb30BaHNs BEPOSITHOCTHBIX MOAX0/I0B MPU
pPELIEHUH 3KOHOMUKO-YIPABIECHYECKUX 3a7a4.

Tema 4.3. DnemMeHTbl MaTEeMaTUYECKON CTAaTUCTUKH.

[Tpenmer maTemaTuyeckoil craTuCTUKU. BriOopounsblit MmeToa. MeTtoasr oTOOpa.
PemnpesentatuBHOCTh BbIOOPKHU. Bapuanmonusiit psa. Tabnauunoe npeacTapieHue
BbIOOpPKH. ['paduueckoe npeacrasnenue BeiOOpkH. [lonuron, rucrorpamma,
KymyJsita. UucoBble XapaKTepUCTHKU BIOOpKH. Mona u menuana. [loctpoenue
TOYEYHBIX OLIEHOK JIJIS ITApaMETPOB pacpeneneHus. MeToa MOMEHTOB.
Hecmeniennas, cocTosiTenpHast U TOYEUHAsA OLEHKA. DMIIMPUYECKOE CPENHEE U
sMmnupuyeckas aucrepceus. [loctpoeHne HHTEpBaIbHBIX OLEHOK. JlOBEpUTENbHBINM

uHTepBai. Ouenka TpedyemMoro oobema BbIOOpKU. OJJHOCTOPOHHHE JIOBEPUTEIbHbBIC
uHTepBaibl. [IpoBepka cratucTrueckux runotes. [Ipumepbl UCIOIB30BaHUS METO/I0B

MaTEMaTHYECKOM CTaTUCTUKHU IIpH PCUHICHHUHY 5 KOHOMHKO-YIIPABJICHYCCKHUX 3a1a4.

5.2 Pasjaesnibl/TeMbl AUCHUILIMHBI, MX TPYA0EMKOCTb U BU/bI 3aHATHI
O6Las TpyA0EMKOCTb U3yYEeHHNSI ANCUNINIINHbBI Mo y4e6Homy nnaHny: 3.E. (wacoB) 7(252)
3auer
®opma 0byueHus OuHasn Bua KOHTpoONs dk3ameH(32)
3auer
®opma 0byueHus O4HO - 3a04YHas Bua KOHTpoONs dk3ameH(32)
®dopma 0byuyeHus 3aouyHas Bua KOHTpons
. Ounas OuyHo-3a04Has 3aounasn
IopsaakoBbIii HOMeP
Ne TeMEL B AyautopHas AyautopHas AyautopHasn
ILIL COOTBETCTRHEM ¢ (KOHTaKTHas) CPC (KOHTaKTHas) CPC (KOHTaK/THaﬂ) CPC
pasaemnom 5.1 PILJ J | Ip/C JIP J  HOp/C JP B | HCp JIP
Tema 1.1 2 4
2. Temal.2 2 4 8 1 2 12
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TopsaKoBbIii HOMEp Ounas Ou4Ho-3204Hast 3aouHasn
Ne TeMbI B AyautopHas AyautopHas AyautopHasn
ILIL COOTBETCTBHH € (KOHTaKTHas) CPC (KOHTaKTHasA) CPC (KOHTaKTHasN)
pasaesom 5.1 PILJ J | Ip/C JIP J  HOp/C JP B | HCP/ JIP
3. Temall3 1 2 8 1 2 12
4. Tema?2.1 1 2 12 1 2 12
5. Tema2.2 1 2 10 1 2 12
6. Tema 3.1 2 2 8 1 2 12
7. Tema 3.2 1 2 10 1 4 14
8. Tema3.3 2 4 12 2 2 14
9. Tema 3.4 4 4 12 2 2 14
10. Tema 3.5 2 6 10 2 2 12
11. Tema 3.6 2 4 10 2 4 12
12. Tema 4.1 2 4 12 2 2 12
13. Tema 4.2 2 4 10 2 2 12
14, Tema 4.3 0 4 12 2 2 14
s, S0 0| 0 s 0
DR R R E:
N Clumme | 24 54 0 174 20 36 196
6. HNEPEYEHDb YYEBHO-METOJUWYECKOI'O OBECIIEYHEHUSA JJISA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI IO
JAACIHHUIIJIMHE (MO4YJIIO)
Paznea 1. JIuneiinas anredpa
Tema 1.1. MaTpuuibl ¥ ONIpeICIUTEINH.
Tema 1.2. Cuctembl TMHEUHBIX YPABHEHUI.
Tema 1.3. JIuneitHble NpOCTPAHCTBA.
Crucok JuTepaTypsl 110 pa3aeiy:
1. I'eBopksH II.C. m np. Beicuiag marematuka Juisi SKOHOMHUCTOB. - M.:
«Oxonomukay, 2010.
2. Kpemep H.II. m gp. Beicias marematuka i 3KOHOMHUCTOB. — M.:
IOnutu-Jlana, 2014.
3. IllIumaues B.C. Bricmias MaremaTwka: Y4eOHMK M TPAKTHUKYM IS
OakanaBpoB. -M: Uadpa-M, 2018.
4. [Mankun A.C., lankun B.A. 3agaum ¢ pelIEHUAMU MO BBICLIEH
MaTeMaTHKe, TEOPUU BEPOSITHOCTEN, MaTeMaTU4YECKOU CTaTHUCTHKE,
MaTe€MaTU4eCKOMy  mporpammupoBanuto. - M. Jamkos u K, 2015.

http://www.iprbookshop.ru/5103.
3. [[Tabynua M.U. Marematuka. - M.: BUHOM. JlaGoparopus 3HaHuH,
2012. http://www.iprbookshop.ru/6471.
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6.  PomannukoB A.H., TemnoB C.E. Jluneiinas anreOpa u aHamuTHUeCKas
reoMeTpusl. - M.: EBpasuiickuit OTKPBITHIN WHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

7. I'pec I1.B. Marematuka nansa rymanHutapueB. OOumi kypc: yueoO.
nocobwue as By30B. - M.: Jloroc, 2009.

8. MroxxenkoBa JI.U., HJroxenkoBa O.FO., Muxanun I'.A. Ilpaktukym mno
Bhiciield Marematuke. Yacte 1. - M.: BUUHOM. JlaGopatopust 3uanmii, 2012.

http://www.iprbookshop.ru/6524.
Bonpocwl ona camonpoeepku:
1. TloHsiTue MaTpulibl, ONPEIETUTENSE MATPULIBI BTOPOTO, TPETHETO U BBICIINX
MTOPSIJIKOB.
2. TlpaBuiia BBIYUCIICHHS ONIPEACIIUTENEN.

Onepauuu HaJ MaTpUIIAMHU.

4. DnemeHTapHble MpeoOpa3oBaHusi CTPOK MaTpullbl. [IpuBeneHrne MaTpuiibl K

CTyIEHYaTOMy BUAY U BUIy ['aycca.

Panr matpuie!.

OOparHast MaTpula: CBOMCTBA, CIIOCOOBI TOCTPOCHHUS.

COBMECTHOCTh U OINPEAEIEHHOCTh CHUCTEMBI JIMHEHHBIX aireOpandeckuit

ypaBHeHuil. Teopema Kponekepa-Kanemnnu.

8. Pemenue cucteM JIMHEWMHBIX alreOpandecKuil ypaBHEHHH C IOMOIIBIO
oOpaTHOM MaTpullsl U paBmiia Kpamepa.

9. Pemienue cucteM TUHEHHBIX aareOpanvecKkuii ypaBHEHU MeTo1oM [ aycca.

10. JIunelinass OJHOpPOAHAS CHUCTEMa anreOpanyecKux ypaBHEHUU, €€
dbyHIaMEHTAIbHAS CHCTEMA PEIICHUH.

11. CBsA3p pelICHHI JIMHEWHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHCTEM
YPaBHEHUM.

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

13. JIuneiinbie onepanuu HajJ BEKTOPaAMHU.

14. CkangapHoe npou3BEACHHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

15. BekTopHO€ NMpou3BeACHNE IByX BEKTOPOB, €0 CBOMCTRBA.

16. CmemaHHOE IPOU3BEJCHHUE TPEX BEKTOPOB U €T0 CBOMCTBA.

1'7. B3auMHO€ pacnosoKEHHE BEKTOPOB.

(98]

Noaw

3aoanus ons camocmosmenvHou pabomol.

1 2 0 3

4
1. JaHbl MaTpulIbl A= 10 3 u B=| 1 0| .Hahmu
-2 5

a)marpuny A—3B" | 6)marpuuy A- B
2. Pemuth cucremy merogoM Kpamepa u ¢ momoiipio 00paTHONH MaTpHULIBI.
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x+y+z=1
2x+2y+z=1
x+3y+2z=3

3. PewmmTh cUCTEMY ypaBHEHUM.
2x—-y—-z=-3
x+y—8z=33
y—52z=23

4. Ha ocHOBe MOAENM MEXOTpaclieBOro OajaHca HAaWTH BaJIOBBIA BBITYCK

200 .
MNPOAYKIMH JJIsI KOHCYHOTI'O CITPOCa C= (300] N TCXHOJIOTHYCCKOU MaTPUIbI

(0,125 0,4]
A= .
0,25 0,3
5. Ilpennpusitie oka3piBaeT 2 BUAA YCIAYr W MCIOJbB3YET JUJIsl 3TOro 3 BHIA
pECypcoB B OrpaHMYEHHBIX KOJIMYECTBax. 1-il pecypc wumeercs B
konuuectBe 50 enumHui, 2-H pecypc B koiuuectBe 200 emunun u 3-i
pecypc B konmuectBe 160 equnui. Jjist okazanust ogHo# yciayru 1-ro Buaa
Tpebyetcs S en. 1-ro pecypcea, 20 en. 2-ro pecypca u 32 en. 3-ro pecypcea, a
JUIs OKazaHusi ogHoM ycnyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 en. 3-ro pecypca. Omnpeaenure, CylECTBYET JIM TaKOW IUIaH
OKa3aHMs yCIyr, MpU KOTOPOM OYIyT U3pAacXOAOBaHbl BCE MMEIOIIMECS Ha
OPEANPUATAUA PECYPCHI.
Paznen 2. AHaIMTHYeCKAsi TeOMETPHUsA
Tema 2.1. AHanuTHUYECKasi TEOMETPHUS HA TIJIOCKOCTH.
Tema 2.2. AHanuTH4eCcKasi TEOMETPUS B TPOCTPAHCTBE.
Cnucok JmTepaTypsl 110 pa3aeiy:
1. Teopksan II.C. u ap. Belcmias matemaTuka JJjii SKOHOMHMCTOB. - M.:
«IKoHOMUKa», 2010.
2. Kpemep H.III. u np. Beicmiag maremartuka i 3KOHOMHUCTOB. — M.:
IOuuTH-/lana, 2014.
3. Illunayer B.C. Brpicmiags maremartuka: y4eOHUK M MPAKTUKYM JJIs
OakanaBpos. -M: Uudpa-M, 2018.
4. IMankun A.C., lankun B.A. 3agaum ¢ penieHUsIMU 1O BBICIICH
MaTe€MaTUKe, TEOpPUM  BEpPOSITHOCTEM, MaTeMaTHUYeCKOW  CTaTUCTHUKE,
MaTeMaTH4eCKOMYy TporpammupoBanuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.
5. 1labynun M.U. Maremaruka. - M.: BMUHOM. JlaGopaTopusi 3HaHU,
2012. http://www.iprbookshop.ru/6471.
6. PomannukoB A.H., Temnos C.E. Jlunelinas anrebpa ¥ aHaauTH4YECKas
reomerpusa. - M.:  EBpa3uiickuii  OTKpbITBIA ~ HHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.
7. I'pec I1.B. Matemartuka myist rymanutapueB. OOumii kype: yueb. mocodue
115t By30B. - M.: Jloroc, 2009.
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8. HroxenkoBa JL.U., MioxkenkoBa O.1O., Muxanun I'.A. Ilpaktukym mo
Bbiciiel matemaruke. Yacts 1. - M.: BUHOM. JlaGopaTopus 3uanuii, 2012.
http://www.iprbookshop.ru/6524.
Bonpocwt ona camonposepku:
1. Paznuynble BUIIbI ypaBHEHHUS MPSMOM HA TNIOCKOCTH.
2. KpuBble BTOpOro nopsijika, ux KAHOHUYECKUE YpaBHEHUS.
3. YpaBHEHHE IJTIOCKOCTH.
4. VYpaBHeHHUE NPSIMON B IPOCTPAHCTBE.
5. B3saumMHOE pacronoXeHue npsiMOou U IIIOCKOCTH.
3aoanus ons camocmosamenvHou pabomoi:
1. B tpeyronsnuke ABC HaiiTm TOuKy mnepeceueHus cTopoHbl AC c¢
BBICOTOM, OIMYIIEHHON W3 BepuinHbl B. 3ajaHue BBIMONHUTH rpa@UuecKu U
ananutuuecku. A(6;-2); B(8;1) u C(5;-3).
2. Hanucate ypaBHEHHE IUIOCKOCTH, NPOXONAIIed uepe3 TOUKy A
nepneHauKysapHo Bektopy AB, rne A(1;3;-2); B(3;5;0).
3. Hamwucath kaHoHumueckoe ypaBHeHus mnpsmond DE, rae D(2;3;-4);
E(1;6;4).

4.  Hamnwucarb ypaBHEHHUE MIIOCKOCTH, IPOXOASIIEH Yepe3 TPU TOUKU:

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

Pa3znen 3. MaremaTu4eckuii aHaIM3

Tewma 3.1. Hucnossle nocienoBaTenbHOCTH. [Ipeaerbl 1 ux cBOMCTBA.

Tema 3.2. @ynkuumu oaHoW nepemeHHoul. [lpexgen W HenmpepbIBHOCTH
GbyHKIUH.

Tema 3.3. Juddepennuansuoe ncuucienne GyHKIUN OJHONW IEPEMEHHOM.
Tema 3.4. UHrerpanbpHOe UCUUCICHUE PYHKINNA OJHOMN MEPEMEHHOM.

Tema 3.5. duddepeHunanbHoe U HHTETPATBHOE HCYHCICHUE (PYHKIIHIA
MHOTHUX

[IEPEMEHHBIX.

Tema 3.6. JluddepenipanbHbie ypaBHEHHUS.

Cnucox 1umepamypul no pasoeny:

I. TeBopksan II.C. u ap. Beicimias maremaTuka mJisi S5KOHOMHUCTOB. - M.:
«9KoHOMHKaY, 2010.

2. Kpemep H.III. u np. Beicmiag marematuka ajii 3KOHOMHUCTOB. — M.:
IOuuTH-/lana, 2014.

3. llumaues B.C. Bepicmias MaremMaTuka: y4eOHUK M TMPAKTUKYM JUIS
6akanaBpos. -M: Uudpa-M, 2018.

4. IMankun A.C., Ilankun B.A. 3agaum ¢ pemieHussMH IO BbICIIEH
MaTeMaTUKE, TEOPUHU  BEPOATHOCTEM, MATEMATUYECKOM  CTATHCTHKE,
MaTeMaTU4ecKoMy nporpammupoBanuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.

5. Ila6ynun M.M. Maremaruka. - M.: BUHOM. JlaGoparopus 3HaHuUi,
2012. http://www.iprbookshop.ru/6471.
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6.

Tep-Kpukopos A.M., lllabynun M.M. Kypc marematndeckoro aHaimsa.
M.: BMHOM. JlaGopatopust 3HAHUM, 2013.

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

7.

I'pec I1.B. Marematuka s rymaHutapueB. OOumi kypc: yueoO.

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

8.

roxenkoBa JIL.U., HroxenkoBa O.1O., Muxanun I'.A. IlpakTukym no

Beiciiel matemaruke. Yacte 1. - M.: BUHOM. JlaGopaTopus 3uaHuii, 2012.
http://www.iprbookshop.ru/6524.

9.

Mroxenkosa JI.U., {roxenkoBa O.}0., Muxanun I'.A. Ilpaktukym 1o

BeIcIiel Maremaruke. Yacts 2. - M.: BUHOM. JlaGopatopust 3uanwmii, 2012.
http://www.iprbookshop.ru/6523.
Bonpocwt ona camonpoeepku:

1.
2.
3.

WX

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

17.
18.

19.
20.
21.
22.

23.

[TocnenoBarenbHOCTS. [Ipenen yncimoBoi NOCiIe 0BATEIBHOCTH.
Oynkuus. CriocoObl 3a1aHus PYHKIIUH.

[Tpenen pyukiuu B Touke. OqHocTOpoHHME Tpenensl. [Ipenen pyHKIUN
Ha OECKOHEYHOCTH.

HemnpepeiBHOCT,  (yHKIMH. Touku paspbiBa (YHKIHH W HUX
KJ1IaccuuKaIus.

[TpousBoaHas GyHKIUH: ONPEaeSIeHnEe, TEOMETPUICCKUN CMBICIL.
[TpaBuia BeIYHUCICHUS TTPOU3BOTHOM.

[TpousBoaHAas CIIOKHOU (PYHKITUH.

[Tpon3BOAHBIC BBHICIINX MOPSIIKOB.

HuddepeHunpyeMocThb (bYyHKITIH. Teopemsbl 0 CBA3U
T GepeHIIMPYEMOCTH €  HEMPEpPhIBHOCTBIO M C  CYIIECTBOBAHHUEM
IIPOU3BOTHOMN.

Huddeperunan GyHKIIUN U €0 TEOMETPUYECKUN CMBICT.

[TpousBoanbie U AU depeHranbl BICIIUX MOPSIKOB.

PackpriTue HeonpeaeneHHocTel (mpasuio Jlonurans).

AcumnToThl rpaduka QyHKIIUH.

JlocTato4yHbi€ yCIOBHUSI MOHOTOHHOCTU (DYHKIIMH.

JlocTato4yHbie yCIOBUS SKCTPEMYMOB (DYHKIIUH.

JlocTatouHble YCNOBHUSL BBIMYKJIOCTH, BOTHYTOCTH, TOYKHM Ieperuda
rpaduka GyHKIIUH.

OO1as cxema uccienoBanus PyHKIMU U IOCTpOeHueE Tpaduka.
[TonsiTust mepBooOpa3HONW (PYHKIMM M HEOMPEIEICHHOTO HWHTErpaa.
OCHOBHBIE CBOWCTBA HEOMPEACIEHHOr0 UHTErpaja. Tabauia OCHOBHBIX
HEOTpeIeIEHHBIX HHTETPAJIOB.

3aMeHa MepeMeHHO! B HEOIpeIeJICHHOM HHTerpalie.

MeTo MHTETPUPOBAHUS 110 YACTSAM.

[lonsitue  ompeneneHHoro  uHTerpana.  OCHOBHbIE  CBOMCTBa
onpeneneHHoro wuHTerpana. ®opmyna Herorona-JleliOuuma. 3amena
NEPEMEHHON B OINPEACIECHHOM UHTErpale.

WuTerpupoBaHre 1O  4YacTsM B OMNPEACIIEHHOM  HMHTerpase.
HecoOcTBeHHBIE MHTETPAIBI.

[TonsiTue GyHKIIMU MHOTHX MTEPEMEHHBIX.
12
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24. YactHble pon3BoaHbIE. YaCTHBIE MPOU3BOIHBIC BHICIITUX MTOPSIKOB.
25. Teopema 0 paBeHCTBE CMEIIaHHBIX TPOU3BOIHBIX.
26. Muddepenuupyembie PyHKIMM MHOTHX TepeMeHHbIX. (uddepennman
(GYHKIIMM MHOTHX TIEPEMEHHBIX.
27. llpaBuna nuddepennmpoBanus GyHKIIUI MHOTHX TIEPEMEHHBIX.
28. DkcTpeMyMbl PYHKIIMM MHOTHUX TTEPEMEHHBIX.
30.OKOHOMUYECKOE TPIIIOKEHNE YaCTHBIX TIPOU3BOIHBIX.
31. Iudbdepennmansupie ypaBaeHus. OOIHe TOHITHS.
32. IuddepennnansHoe ypaBHEHHE TEPBOTO Mopsiaka. 3agada Kommn.
33. udbdepennnansubie ypaBHSHHS C PA3ISISIONIIMUCS TEPEMEHHBIMHU.
34. Ognopoausie nuddepeHnrantbHbIe ypaBHEHHS.
35. luddepennnanbable ypaBHEHUS B TOTHBIX Huddepeninanax.
36. Jluneiinpie nuddepeHIaibHble ypaBHEHHSI IEPBOTO MOPSIIKA.
37. Iuddepennnanpaple ypaBHEHUS, TOMYCKAIOIINE MOHKEHNE TIOPSIKA.
38. JIunetinbie nuddepeHIranbHbie YPaBHEHUS BBICIINX TOPSIKOB.
39.Ilpumenenne nuddepeHInaTbHBIX YPaBHEHUH B SKOHOMUKE U YIIPABICHUH.

3aoanus ons camocmosmenvHol pabomol.
1. BBIMHCTUTH MPEACIH:

. (n=2)-(n—4)-(n—6) . x*=3x+2 . Nx+4-2
a , © T B e
im0 Mim= ™ » lim—
2. Hcnonb3ya 1-i u 2-i1 3amMedaTenbHbIe NPEAEIbl, HAUTU MPEIEIIbl:
sin4x +3x 4+x\"
Alim————, 0) 13 :
Mim=, )tim{ 3

3. Jng Qynkummu y = f(Xx) HalTH TOYKU pa3pbiBa, €CIM OHU CYIIECTBYIOT.
Hatp ux knaccupukanuio. Crenarb 3cku3 rpaguxa QyHKIUH.

3, x<0,
y=4qsinx, O0<x<ur,

0, x=>m.

+4/x+1.

o o 1
4. B Touke x=3 HaWTH 3HAYCHHUE MIPOU3BOTHON (DYHKIIUH y = e
Y —
5. Haittu nmpousBoiHbIe (DyHKIUII:
3 ( —x )cos x
a) y:10g2 (tg3X), 6) y: 1+€ .

" .2 x?
6. Beruncmute (O),GCHI/I y=x e

7. PacKphITh HEONIPEIECIIEHHOCTD, HCIIOJIB3YsI TpaBmIIo Jlonurans:

13
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sin 5x + 4x> . arctgx
fim AT e s o2
a) x>0 2X . 0) I ok : B) My
8. Haiftu acumntoTsl rpaduka QyHKIUH
2
x°+5
f(x)=
x-3
9. Halitn Touku mepernba, MpoOMeXyTKH BBITYKIIOCTH M BOTHYTOCTH Tpaduka
byHKIIUU
2x’
fx)= -
1+ x°
10. Haiitu HeonpeaeneHHbIe HHTETPAIbI:
3x+1

j(4x2 +3x+11)dx, jmdx

11. Beruuciaurb OIIPCACIICHHBIC MHTCI'PAJIbI:

37/2 4
j cosfdx | dx
3

’ 01+\/;'

12. HaiiTi yacTHBIE MPOU3BOAHBIC MIEPBOTO MOPSAAKA PYHKIIUH
z=x*+2x+y* -3

0

B TOUKe M ,(-12).
13. Haittu nonnbii quddepennnan GyHKuu

z= arctg(xy) — \/x3 + y3 .

14. Haiftu rpaguenT QyHKIUH

z= 1n(2x4 + 4y2) B TOUKE M ,(4;-2).
15. Haiitu 3xcTpeMyMbl (DYHKITUU ABYX MEPEMEHHBIX:

z=x* —xy+y2 +9x—-6y+20.
16. HaifTu ycioBHbIE€ SKCTPEMYMBbI (QYHKIIUU

z=4y* —10x*, ecii  5x+y=16.

17. TlpennpusiTie OCYHIECTBISET 3aKynKy aBTOOyCOB IBYX THIOB A u B B
KonuuectBe He Oosee 30 MamMH, KOTOpPHIE JIOJDKHBI  OOECHEeYUTh
OJHOBpEeMEHHYI0 TmepeBo3ky He wmeHee 1000 maccaxkupoB. CTOUMOCTH
aBroOyca tuma A 1200 TteIc. pyO., a aBTOoOyca Tuma B 1300 ThIC. pYO.
KonuyecTBOo maccaxupoB, KOTOPOE MOXKET Pa3MECTUThCA B OJHOM aBToOyce
tuna A u B, paBHo 100 u 120, coorBeTcTBeHHO. CKOJIBKO HAJ0 3aKYNUTh
aBTOOYCOB KaXKJIOTO THIA, YTOOBI MUHUMHU3UPOBATH PACXOIbI?

18. Ompenenure pa3Mepbl KOHCEPBHOW OaHKH IMMJIMHIPUYECKON (OpPMBI,
W3rOTOBJIICHHOM M3 MHHMMAaJIbHO BO3MOXHOIO KOJMYECTBA Marepuasa, eCiu
o0beM OaHKM AOJKEH ObITh paBeH 1 y. ToNIKMHY CTEHOK, JHA M KPBIIIKU

14



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

OaHKU HE YYUTHIBATb.
19. Pemmuts 3amauy Komm: 2xyy' = y° -1, y(1) = 2.
20. Pemnth ypaBHEHUSA:
w'=0" =01
2xpy" = () ~1.
Paznen 4. Teopusi BeposITHOCTE M 3JIeMEHTbl MaTeMATHYeCKOM
CTATHCTHKU
Tema 4.1. Cnyualinple COOBITHS U UX BEPOSITHOCTD.
Tema 4.2. CnydaiiHble BEJIMYMHBI U TIPOLIECCHI.
Tema 4.3. DnemMeHTbl MaTEMAaTHYECKON CTaTUCTHKHU.
Cnucok aumepamypbl no pazoeny:
I. TeBopksun II.C., Iloremxun A.B., DOiiceimonr WN.M. Teopus
BEPOSTHOCTEW U MaTeMaTHYECKas CTaTUCTHUKA. - M.: « 9koHOMUKay, 2012.
2. Kpemep H.II. Teopust BepOATHOCTEM M MATEMATHYECKash CTATHUCTHUKA.
VYueOnuk. -M.: FOnutu-/lana, 2012.
3. IIunayes B.C. Bpicmias martemaTuka: Y4eOHUK M HPAKTUKYM IS
0akanaBpoB. -M: Uudpa-M, 2018.
4. IMankun A.C., lankma B.A. 3agaum ¢ pemieHUsIMH TO BBICIIEH
MaTeMaTHUKE, TEOPUU  BEPOATHOCTEW, MaTEMaTUYECKON  CTaTUCTHUKE,
MaTeMaTU4eCKOMYy TmporpammupoBanHuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.
5. Illa6yaun M.U. Maremaruka. - M.: BMHOM. JlaGopaTopusi 3HaHUH,
2012. http://www.iprbookshop.ru/6471.
6. Konemaes B.A., Kamuuuna B.H. Teopuss BepoATHocTeld W
MaTeMaTudecKas  CTaTHUCTHKA. - M. IOHUTHU-JIAHA, 2012.
http://www.iprbookshop.ru/8599.
7. HroxenkoBa JL.U., HroxenkoBa O.10., Muxanun ['.A. I[Ipaktukym no
BeIcIIe MatemaTuke. Yacts 2. - M.: BUHOM. Jlabopatopus 3nanuii, 2012.
http://www.iprbookshop.ru/6523.
8. I'mypman B.E. Teopus BEepOSTHOCTEW M MaTeMaTU4YECKas CTAaTUCTHKA.
Vu. nocobue ms cTy . By3os. - M.: FOPAIT, 2010.
Bonpocwt ona camonposepku:
DneMeHTbl KOMOMHATOPUKH.
Crny4daitabie cOOBITHS, UX KIIaccuuKaius. Anredpa COObITHH.
Kitaccuueckoe 1 cTaTUCTHYECKOE ONPEIEIICHHS] BEPOSITHOCTH.
Teopemsl CII0XKEHNUS U YMHOKEHHS BEPOSITHOCTEN.
dopmyna moHOM BeposiTHOCTH U hopmyia baiieca.
[ToBTOpHBIE UcnbITanuA. Popmyna bepryn.
JlokanbHble 1 HHTErpaNbHBIE TeOpeMbl Jlamnaca. @opmyna [lyaccona.
Cny4daiiHble BETMYUHBI, UX KJaccUUKaIus.
CBoiiCTBa M YMCIIOBBIE XapPAKTEPUCTUKHU JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
10. Hekoropele  pacnpencieHHsi  BEPOATHOCTEH  JIHCKPETHBIX W
HETIPEPBHIBHBIX CIIYYalHbBIX BEITUYHUH.

WA WD =
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11. 3agaun MmartemaTuueckol cratucTuku. BpiOopka. ['eHepanbHas u
BBIOOpOUYHAsA COBOKYMHOCTH. CTaTUCTHUECKAsI BEPOSITHOCTD.

12. Cratuctudyeckoe  pacnpeneneHue  BbiOopku. [lonmuron  vacTtor.
['ucrorpamma.

13. CrarucTuyeckue OLIEHKU MapaMeTPOB PaCIpeICICHHUS.

14. IloHsATHE CTATUCTUYECKON TUIIOTESBI.

15. Cxema npoBEpKH TMIOTE3BI.

16. DOnementsl  Teopunm  kKoppensauuu.  MccnemoBaHue  CiydalHBIX
3aBUCUMOCTEN Mexay BenuunHamu. KodpduimeHT koppensuuu U ero
CBONCTBA.

17. Tlomstme o0 makerax MPUKIAJHBIX MOPOrPaMM  MHOTOMEPHOIO
CTaTHCTUYECKOTO aHaIu3a.

3aoanus ons camocmosmenvHol pabomoi.

1. Bec MemkoB ¢ caxapoM TpEICTaBisieT CcoOOW  HOPMaIbHO
pacipeiesieHHYI0 CIy4ailHyl0 BEJIUYMHY C MAaTEMaTUYECKUM OKUJAaHUEM
20 xr U cpeaHEKBaapaTU4YecKuM OTkjIoHeHueMm 0.5 kr. Onpenenutsb
BEPOSITHOCTh TOTO, YTO CIy4alHO BBIODAHHBIM 1T KOHTPOJS MEHIOK
Oynetr BecuTh He MeHee 19.8 kr. C kakoil BepoOsSTHOCTHIO maptus u3 10
MEIKOB OyaeT BecuTh He Ooiiee 200 Kr?

2. ExxengHeBHbIA CIpOC Ha XjieO B OpraHu3alu OOIIECTBEHHOTO MHUTaHUS
3a/1aeTCsl paclpe/ie]ieHueM BEpOSITHOCTEH, YKa3aHHBIM B TaOnulle; HpH
3TOM ofuH OatoH xJyieba nmpuobpertaerca mo 30 py6., a npogaercs no 40
py6. Ecnu oH He peanu3oBaH B TOT K€ JIEHb, TO K KOHILY JHSI €r0 MOXHO
npoaaTh TOJAbKO 3a 15 py0. Benuunna 3amaca xieba MOXET NPUHUMATH
OJIHO W3 BO3MOXHBIX 3HAYEHUU CIPOCa, KOTOPHIE yKa3aHbl B TaOJuIIE.
CkoJibko 0aTOHOB XJie0a CIIeyeT 3aKa3bIBaTh €KETHEBHO?

Cripoc (n) 150 200 250 300

BepositHoCTh (P(71)) 0.3 0.4 0.2 0.1

3. B roctununy noctynuiao 30 HOBBIX TEIEBH30POB, CPEIH KOTOPBIX 5
UMEIOT CKpbIThIe nedexThl. Haynauy otOupaercs oaun teneuzop. Kakosa
BEPOSATHOCTh TOT'O, UTO OH HE UMEET CKPBITHIX 1€(EKTOB?

4. U3 maptum, conepxamieit 10 uznenuii, cpeau KOTOphix 3 OpaKOBaHHBIX,
HayJady W3BICKalOT 3 wm3aenusa. HalTh BEpOSATHOCTH TOTO, YTO POBHO
OJIHO M3 HUX OpaKOBaHHOE.

5. ns curHanuzanuu 00 aBapuMd  YCTAHOBIICHBl JBa HE3aBUCUMO
paboTaIIMX CUTHAIM3aTOpa. BeposTHOCT, TOTO, YTO MpU aBapuu
curHaiausatop cpaboraer, paBHa 0,99 mist meporo curranuzaropa u 0,95
st BToporo. HailiTu BeposiTHOCTH TOro, YTO MpU aBapuu cpadboTaer
TOJBKO OAWH CUTHAIU3ATOP.

6. JuckperHas ciydaifHas BenuuuMHa X 3a7aHa PSIAOM PpaCIpEeIICHHUS.
Haitru:

F(X) u e€ rpaduk;

2) MaTeMaTU4eCcKoe oxunanne M [x ];

16
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3) nucnepcuio Dlx ]
X 1 3 4 7 8
p 0,1 0,2 0,25 0,3 0,15

7. 3agaHa HempepbIBHAs CilydyaiiHas BeIM4YMHA X C [OMOILBIO IUIOTHOCTH
pacrpeenenns BeposTHocTel | (x), COCPENOTOUYEHHAS HAa OTPE3KE ;6]
0;x<0
flx)=43x* —2x+1;0<x <1
0;x>1.
F(X) u ee rpaduk.
Mx]

a) Haiitu pyHKIMIO pacnpeneneHus
0) Haiitu maTemaTrueckoe 0XXxuaaHue

B) Haiitu nucnepcuro Dlx ]

2

a+b}b—aj
2 2 )

r) HaiiTu BeposTHOCTD MonagaHusi B MHTEPBaI (

8. Jlana Bb1OOpKa 00BeMOM 7 =30

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

a) HaliTu craTucTH4eCKU psiji U MOCTPOUTH MOJIUTOH YacTOT.
0) CocTaBuTh UHTEPBAIBHBIA CTATUCTUYECKUU psijl, B3sB 7-10 MHTEpBaNoOB, U
NOCTPOUTH TUCTOTPAMMY YaCTOT.

B) Haiitu MaremaTuyeckoe oxujaHue *> BBIOOPOUYHYIO JTHUCTIEPCUIO D,

2
UCIIPABJICHHYIO BBIOOPOYHYIO JIHCIEPCHUI0 S >  BBIOOPOYHOE CpeaHee

KBaAPaTHUYICCKOC OTKIOHCHHC O-“, HCIIPAaBJIICHHOC CPCAHCC KBAAPATHYCCKOC

OTKJIOHEHHUE S.
9. Menemxepy 1o 0€30MACHOCTH KJIMEHTOB HEOOXOAMMO MPOAHAIU3UPOBATH
ypoBeHb ee obOecnieueHus. M3BeCTHO, YTO B CpEeIHEM KaXK]IbIe YEThIpe Tojia C
KJIMEHTAaMU TMPOUCXOAAT 2 CEepbE3HBIX HecyacTHBIX ciydas. Kakum Oyxer
3aKOH pachpellefieHusi 4Yuclia HEeCYACTHBIX CIIy4aeB 3a YKa3aHHBIM
IPOMEKYTOK BpPEMEHHU, M KaK BBITISAUT ero rpadux? KakoBbel uncioBbIC
XapaKTEepUCTUKU ATOro pacmpeaenenus? Kakoi Bujm umeer GyHKIMS
pacmpenesieHus Yucia HECHYaCTHBIX ClydaeB 3a uyeThlpe roaa? Uemy paBHa
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BEPOSITHOCTh TOTO, YTO 3a YETHIPE roAa C KJIMEHTAMH MPOU30MIET MEHEe 3-X
HECYACTHBIX CIIy4aeB?

10. TTo BeIGOpKE 0OBeMa =9, n3BIEUEHHON U3 HOPMAJILHOMN TeHEepaIbHOI
COBOKYMHOCTH C M3BECTHBIM CPEIHMM KBAaJPAaTHYECKUM OTKIOHEHHEM O =4

x=165 [Tpu yposHe 3Haummoctu 0,05
Hy:M(X)=15

HaiijieHa BBIOOpOYHAS CpEAHss

POBEPUTH HYJEBYIO THIOTE3y Ipy  KOHKYpPUPYIOIIEH

rumorese F1 i M(X)>15
11. ITo nByM BBIOOpKaM, 00BEMBbI KOTOPHIX N=10 1 m=8, W3BICUECHHBIX M3
HOPMAaJIbHBIX T€HEPATBHBIX COBOKYITHOCTEH, HalJIeHbl BHIOOPOYHBIE CPEIHUE

_ — 2 _ o
(¥=1423 y »=1453) y ycnpasnennsie mucnepenn (°+ = n S 3’2)- [pu

a =001 yyopepurs HyIeBYIO THIOTE3Y H,:M(X)=M(Y)
IpY KOHKypupyroweii rumotese 71 : M (X) =M (Y), cunras, uto O (x)=D(y )

12. TlocTpoiiTe AmarpaMMy pacceuBaHUs ISl JBYMEPHOM COBOKYIHOCTHU
JAHHBIX O KOJMYECTBE KOHTAKTOB MEHEKEPOB IO MPOJIakaM MOCTHHUYHBIX

ycayr u oObeMax WX NpoJax, MpeACTaBlIeHHOW B Tabnuie. BrisicHute,
CYIIECTBYET JIM MEXK/1y YKa3aHHBIMH BEJIMYMHAMU B3aUMOCBS3b.

YPOBHC 3HAYUMOCTH

1 MeHepxep HKoHTakTel |OBbem npogax
2 Crpwnos A.A. 140 126200
3 beroukuii B, 220 182510
4 PasMH JLA. 160 141770
5 Aryweund PJIL 170 138280
7. OCHOBHAA U AOITOJIHUTEJIBHASA YYEBHAS JIMTEPATYPA

OcHoBHas JuTEparypa

1.

bangun, K. B. Beiciias maremaruka : yueOHuk : [16+] / K. B. banaun, B. H. banuieikos,
A. B. Pykocyes ; mog o6mi. pea. K. B. banauna. — 3-e uzz., crep. — Mocksa : ®JIMHTA,
2021.—360 c. : Tabm., rpad., cxeM. — Pexxum noctyma: mo nmoamucke. —
URL:https://biblioclub.ru/index.php?page=book&id=79497 . — bubnuorp. B k1. — ISBN
978-5-9765-0299-4. — TekCT : 3JIEKTPOHHBIN.

bannun, K. B. Kparkuii kypc Beiciieit marematuk : yueonuk / K. B. banaum,

E. JI. Makpunenko, A. B. Pykocyes ; mox o6mr. pea. K. B. banauna. — 5-e u3a. — Mockaa :
Hamkos u K°, 2021. — 510 c. : un., Tadin., rpad. — (YueOHble u3ganus 1isi 0aKaaaBpoB). —
Pexxum moctyma: 1mo moamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=684195 . — bubmumorp. B k1. — ISBN
978-5-394-04146-4. — TekcCT : 2JIEKTPOHHBIN.

Briciras MmaremaTrka 151 93KOHOMHUCTOB [ DJIEKTPOHHBIN pecypc]|: yIeOHUK JJisi CTYJEHTOB
BY30B, 00y4aromuxcs Mo 3koHoMuueckuM cnernuanbaoctsv/ H.I. Kpemep [u np.].—
OnekTpoH. TekcToBble nanubie.— M.: KOHUTU-ITAHA, 2015.— 481 c.— Pexum nocrymna:
http://www.iprbookshop.ru/52071.— 9BC «IPRbooks»

Tyran6aes, A. A. Briciast MaTeMaTuka: (yHKIIMA MHOTHX IIEPEMEHHBIX, IBOWHBIEC U
TPOWHBIC UHTETPAIIBI : yueOHUK : [16+] / A. A. Tyran6aeB ; MOCKOBCKHUI TOCYAapCTBCHHBIN
yauBepcuteT uM. M. B. JlomonocBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : un. — Pexxum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611208 . —
ISBN 978-5-9765-4180-1. — TekcT : 37€KTPOHHBIH.
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5. Ilankwun, A.C. 3amauu ¢ penieHUsIMU 10 BbICIIEH MaTEMATUKE, TEOPUU BEPOSATHOCTE,
MaTeMaTHYECKOM CTaTHUCTUKE, MaTEMAaTHYECKOMY ITPOrPaMMHUPOBAHUIO : yaeOHOe mocodue /
A.C. lllankun, B.A. lllankux. — 9-e u3x., crep. — Mocksa : [lamkos u K°, 2020. — 432 c. :
ui. — (YueOHble n3ganus Jyis 6akanaBpoB). — Pexxum gocryna: mo momnucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=573151 . — bubmmorp.: c. 428. — ISBN
978-5-394-03710-8. — TekcT : AIeKTPOHHBIN.
JlonosiHuTEILHAS JIATEPATYPA

6. Bricmas matemaTuka Juisi 5)KOHOMHCTOB : y4e0. mocobue st cTya. 3koH. By30B / H.ILI.
Kpewmep [u ap.] ; mox pen. H.III. Kpemepa. - M. : KOHUTH, 1997. - 439 c.

7. MaremaTnka B 9KOHOMHUKE : yue0.-[IPaKT. mocodre mo MaTeMaTHuecKoOMy aHajau3y / aBT.-
coct.: B.W. 3a6eiiBopota, O.I'. 3aBbsuio; YpCOU ATuCO, Kad. Bricieii MaTeMaTukH. -
Yenabunck, 2007. - 184 c.

8. MaremaTnka B 3koHOMUKe. OCHOBBI JIMHEWHOH anreOpbl, BEKTOPHOI anreOpsl U
AHAJTMTUYIECKON TeoMeTpHu : yueb. mocoodue / aBT.-cocT.: B.W. 3abeitBopoTa, O.I". 3aBbsnoB
; 2. YpCOU ATuCO, Kad. Beici. MaTematuku. - Yensounck, 2006. - 128 ¢

9. IIpakTHKyM 1O BBICHIEH MaTeMaTHKeE JUIsl SKOHOMHUCTOB : y4el. mocodue A By30B / OA
pen. H.III. Kpemepa. - M. : FOHUTU, 2004.,2005 - 423 c.

8. ITIEPEYEHbDb ITPOI'PAMMHOI'O OBECIIEYEHMUSI,
NHO®POPMAIMNOHHBIX CITPABOYHBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXO/NMBbIX JJJIA OCBOEHUS JTUCIHUIIIINHBbI

(MOJYJIST)

Ne

- WuTepHer pecypce (azpec) Onucanue pecypca

1. http://znanium.com/bookread.php DNeKTPOHHO-O0MOINOTeYHAs cucrema,
coaepxaimiasi JIMTepaTypy @O MaTeMaTUKe H
CTaTHCTHUKE

2. CaiiT mo pemeHuIo 3agad JIMHEHHOM anreOphl B
pexume  ounaiiH.  I[IpeacraBieHsl  crocoObl

http://www.reshmat.ru pellIeHUsT  CUCTEM  JIMHEWHBIX  ypaBHEHHI,

BBIUMCJICHHE  ONpeAeNnuTeNeld,  JeHCTBUS ¢
MaTpULIAMU

3. http://www.mathworks.ru Caiir  comepxut mnporpammel MATLAB ¢
QITOPUTMAMHU I MAaTEMATHYECKUX DPACUYCTOB U
rpaduyeckoil BU3yanu3anuu

4. http://diffurov net Caiit MO peLICHNIO mdQepeHIranbHbIX
ypaBHEHUH

5. http://integraloff.net CallT mpeaHa3HayeH ISl PEIICHUS _PasIuHBIX
3a/1a4 10 MaTeMaTHUKE B PEXKIME OHJIANH

6. DNeKTPOHHO-O0NOINOTeYHAs cucrema,

http://www.iprbookshop.ru/ coaepxaiias JIMTepaTypy MO MaTeMaTUKEe W

CTaTHCTHUKE

7. | http://math.semestr.ru Caiit, coaeprKaliuii aaropuTMbl peIIeHUs
pa3IMYHBIX MaTeMaTHYECKUX 3a7au

9. TPEBOBAHUS K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-

METOANYECKOMY OBECIIEYEHHMIO JUCHUIIJIMHBI (MOAYJIA)

[ToMetienusi, B KOTOPBIX MPOBOASTCSA 3aHSATHUS, MPEACTABIAIOT COOOM yueOHbIe
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ayIUTOPUH NIJIsi TIPOBEACHUS y4eOHBIX 3aHATHN. JlaHHBIE ayquUTOpWUU OCHAIICHHBIC
000pyI0BaHUEM U TEXHUYECKUMU CPEICTBAMHU OOyUEHHS.

KoMmnbroTepsl, NH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHbIE ceTH,
annapaTHO-NPOrpaMMHbIe M ayJIMOBH3YyajbHble CpPeACTBA, HaxoAslIuecs B
yueOHBIX ayIUTOPUAX:

- HoyTOYyK Lenovo B50 (s mpernogaBaTesnsi) ¢ BBIXOJIOM B CETh HHTEPHET;

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

- akKycTuyeckas cucrema Microlab;

- 9KpaH JJIsl IPOEKTOPa;

- I0CKa MapKepHas (yuyeHHuuYecKas JOCKa);

[lomenmienuss 1y1si  CaMOCTOSITENIBHOM — pabOThl  00yYarOUIUMXCsl  OCHAIEHbI
KOMITBIOTEPHON TEXHUKOW U MMEIOT BO3MOXKHOCTH TIOJIKJIFOUCHHSI K CETH HHTEPHET H
00ecneynBaOT JIOCTyN K 3JIEKTPOHHOU HH(POPMAIIMOHHO-00pa30BaTeNbHON cpene
aKaJIeMUU.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

B mpomecce  ocBoeHWs ~— AWCIUIUIMHBI ~ UCIHOJB3YIOTCS  CIICIYIOIIHE
00pa3oBaTebHbIE TEXHOJIOTHUH:

1. CranpapTHble MeTOAbI 00Yy4YeHHUS:

®  JICKIINH;

®  [IPAKTUYECKHE 3aHITHS, HA KOTOPBIX OOCYXKIAIOTCS OCHOBHBIE MPOOJIEMBI,
OCBEILIEHHbIE B JICKIUAX U CPOPMYITUPOBAHHBIE B JOMAITHUX 3aJIaHUSIX;

® [UCHMEHHBIC WIHM YCTHBIC JOMAIITHUE 3a1aHUs;

®  pPACYETHO-aHAIIMTHYECKHE, pacueTHO-TpauiecKue 3a1anus;

®  KOHCYJbTAIlUM MPETO IaBaTeCH;

e caMocTosiTebHasE paboTa CTYJIEHTOB, B KOTOPYIO BXOJUT OCBOCHHE
TEOPETHYECKOT0 MaTepHuaja, MOJAr0OTOBKAa K MPAKTUYECKUM 3aHSATHSAM, BBITTOJTHEHUE
YKa3aHHBIX BBIIIE MTUCbMEHHBIX/YCTHBIX 3aJlaHuil, paboTa C JIUTepaTypoil.

2. Metoasl 00y4yeHHsi ¢ TpUMEHEHHEM HWHTEPAKTUBHBLIX (opMm
00pa3oBaTeJIbHbIX TEXHOJIOTHIA:
® MHTEPAKTUBHBIC JICKIINH;
® KPYTJIbIC CTOJIBI,
® TPYMIOBBIC TUCKYCCUU U TTPOCKTHI;
®00CYyX/ICHUE PE3YIbTATOB PA0OTHI CTYJEHYECKUX UCCIIEI0OBATEIILCKUX TPYIIIL.

JIMCT COI'JTACOBAHU A
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Ne n/n [loxpasznenenue Damuius TJoanucs Hara
1 Kadenpa skonomuxu | O.B. 3y6kosa W/7 21.06.2022
% Kadexpa MuVII E.B. Mackaitknna / Q/[ (a7 | 21.06.2022
3 Kadenpsr TEM/] E.I1. Mackaiiknn 6/[/3&;9’ - 21.06.2022
4 Vueb.-metod. otaen M.O. lepabuuena () /M Zf f/ 21.06.2022
5 BuGmorexa ['.B. lllnakosa // d 21.06.2022
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