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1. HEJb U 3AJAYU U3YYEHUA JUCHUIIVIMHBI (MOAYJIA)

HCJIBIO U3YyYCHUA NUCHUILVIMHBI SHABJACTCHA - ABJIICTCA O3HAKOMIICHHC
CTYACHTOB C OCHOBAMMU allliapara BBICIIICH MaT€MaTHUKH IJA pCIICHUA TCOPCTHUYCCKUX
H IPAKTHUYCCKHUX 3aJla41 O9KOHOMHKH, a TAKKC 000CHOBaHHE 3HAYUMOCTH U Q)YHKHI/Iﬁ
MATEMATUKH B dHAJIMU3C SKOHOMHWYCCKHUX ITPOLCCCOB U INOATOTOBKE YIIPABICHYCCKHX

pelieHuii, B  NPOrHO3UPOBAHMM UM  pa3pabOTKe  CLEHApUEB  COLUAIBHO-
HKOHOMHYECKOTO Pa3BUTHSI.
[lenp w3yueHHss AUCHUIUIMHBI «BpIciias MaremaTuka»  JOCTUTAeTCs

IIOCPEACTBOM PELIEHUS B Y4EOHOM IPOLECCE CAEAYIONINX 3a0a4:

e  (opmupoBaHHE 3HAHUI, YMEHHUH U HABBIKOB, HEOOXOAMMBIX TMpHU
PaKTUYECKOM TPUMEHEHHH MaTEeMaTUYeCKUX HJIEed M METOJOB aHalu3a U
MOJIETTMPOBaHUS B IPOPECCUOHATBHON AESITEIbHOCTH;

® [IOJy4YeHHWE  MPAKTHYECKMX  HABBIKOB  pacdyera  IOKazarTelew,
UCITOJIB3YEMBIX JJI1 MOHUTOPHUHIA COLMAIBHO-O)KOHOMUYECKOTO Pa3BUTHUS;

e BbpabOoTKa  HABBIKOB K  MaTEMaTMYECKOMY  HCCJIEIOBaHUIO
HKOHOMHUYECKHUX MPOOIIEM.

2. TPEBOBAHHS K PE3VJBLTATAM OCBOEHUSA JACIHATLIAHBI
(MOJIYJIST)

2.1 Tlnanupyemble pe3yJbTAaThl 00yUeHUsI MO JUCHUITIHHE

N3yyenne  mucuumummHbel  «Bpicmas
dbopMHpoOBaHUE CIAEAYIOMNUX KOMIIETEHITUN:
YHUBEPCAJIbHbIX KOMIICTCHIUI U HHIUKATOPOB MX JTOCTUKEHUS

MaTCMaTHuKa» HaIIpaBJICHO Ha

Kareropus Ko u HaumeHoBaHue Kon 1 HauMeHOBaHHe HHANMKATOPA
(rpynna) YK ob0menpodeccnoHaTbHON AOCTHKEHH I 001menpodeccHoHAIbLHOM
KOMIIETeHIIUH KOMIIETeHIIUH
Cucremnoe u | YK-1. Cnocoben ocymectBuare | YK-1.1. 3naer npuniunsl c6opa, otéopa u
KPUTHYECKOE MOMCK, KPUTUYECKUH aHamu3 U | 0000meHuss  uMHGOpMalUH,  METOAMKH
MBIILLIIEHHUE CHHTe3 HH(pOpMAllUM, TNPUMEHATh | CHCTEMHOTO  MOJAXOJa  JUId  peLIeHHs
CUCTEMHBI NOJXOJ I pelIeHUs | MPoPeCcCHOHANbHBIX 3a/1a4
IIOCTaBJICHHBIX 3a/1a4 VK-1.2. VYmeer  aHamu3upoBaTb U
CHUCTEMaTU3UPOBATH pazHOOOpa3HbIe
JaHHble,  OLEHUBaTb  A(PPEKTUBHOCTD
MpOIeAYp aHaIM3a MPOOJIEeM W TPUHSITHSL
peuieHuin B npodeccuoHaIbHON
JeSITeIbHOCTH
VK-1.3. Biageer HaBbIKaMH HAay4HOI'O
MOMCKAa W  TMpPaKTUYeCKOW pabdoTel ¢
MH(POPMAIIMOHHBIMU VCTOYHUKAMU;
METOJIaMU NPUHATHUS pelIeHU
YK-10. Crnocoben npuanMath | YK-10.1. Tlommmaer 0a30Bble MPHHIHUIIBI
000CHOBaHHEIE OKOHOMHYECCKHUEC q)YHKL[I/IOHI/IpOBaHI/IH OKOHOMUKHU n
peuCHuA B Pa3INYHBIX 00J1acTSX | PKOHOMHYECKOTO pa3BuTHiA, LCIU (1)OpMI>I
KHU3HCACATCIBHOCTH. y4acCTus rocygapCcrtBa B 9OKOHOMUKE
YK-10.2. [IpumeHser MeTOIbI  JHUYHOTO
OKOHOMHYCCKOI'O u (l)I/IHaHCOBOFO
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IUTAHUPOBAHUS I JOCTHXKCHUS TEKYIUX U
JIOJATOCPOYHBIX (UHAHCOBBIX Tesie,
WCTIONIB3YeT (DPUMHAHCOBBIE HWHCTPYMEHTBI ISt
VIOpaBICHHUS JIUYHBIMU (UHAHCAMU (JIMYHBIM
OIOKETOM),  KOHTPOJHPYET  COOCTBEHHBIE
9KOHOMHYECKHE U (PHHAHCOBBIC PHCKH

001menpodeccHOHAIbHBIX KOMIIETEHIIM A

N HHAUKATOPOB MX JOCTHKCHUS .

Kareropus
(rpynma) OIIK

Kon n naumeHnoBanue
o0menpodeccuoHAIbHOI
KOMIIETeHIH U

Kon n HaumeHoBaHue HHAUKATOPA
AOCTHKEHMH o01enpodeccuoHaIbLHOM
KOMIIeTEeHI[UH

Cnoco6HOCTh
OCYIIIECTBIISATh
cOop, aHanMM3 M
00paboTKy
JTAHHBIX,
HEOOXO0IMMBIX
JUIE  peUICHUs
npodeccruoHab
HBIX 3a]1a4

OIIK-2 CrocobeH OCyIIECTBIATh
cbop, 00pabOTKy M CTATUCTHYCCKHIA
aHaJIU3 JaHHBIX, HEOOXOAUMBIX IS
pelieHus MOCTaBIICHHBIX
HSKOHOMMYECKHUX 3a7a4

OIIK-2.4 Anamu3upyer, BbIOMpaeT U
00OCHOBBLIBAET MAaTEMATHYECKHE MOJEIIH
JUTSL pEIIeHUs 3a7a49 B 00JIaCTH SKOHOMUKH
Y yIIpaBJICHUS

OIIK-2.5 3naer Meroasl QopMaTu3aluu
pa3HBIX SKOHOMHYECKHUX 3a7a4 B
MaTeMaTUYEeCKUe 3a/ladydl U YMETh pelaTh
UX C IOMOIIBI0 HAKOIUIEHHBIX 3HAHUU B
00/1aCTH BBICIIIEN MaTeMaTUKU

2.2 Pe3yabTaThbl 0CBOEHHS 00pa30BaTEIbHON MPOrpaMMbl

B PE3YIIbTATC U3YUCHUS OUCIHHIIIINHBI 06yqa}oumﬁc;1 JOJIKCH:

3HATh:

- OCHOBHBI€ TOHATHUS U METOJIbl MAaTEMAaTUYECKOIO aHaJln3a, JIMHEHHOUN anreopsl,
AHAIMTUYECKON F€OMETPHUH, TEOPUH BEPOSITHOCTEM W MATEMAaTUYE€CKOW CTATHUCTHUKH,
MPUHIIUAIBI MATEMATUYECKUX PACCYKIECHUN U MAaTEMAaTUUECKUX JI0Ka3aTeIbCTB.

- PUHITUIIBI U METOIbI cOOpa, aHaIn3a U 00pabOTKN MATEMATUUYECKUX JaHHBIX,
HEOOXOAMMBIX JJIs1 pelIeHHs Mpo(deCcCHOHANBHBIX 3a/1a4.

YMmeTh:

- pasOupathCsi B MNPOPECCHOHAIBHBIX BOMPOCAX,

MAaTCMaTH4YCCKOM SA3BIKC,
- IPUMCHATb MATCMATHUYCCKHC IIOHATHA IIPpU OIIMCAHMH IIPUKIIAAHBIX 3adad H
HCIIOJIB30BATh MAaTCMATHYCCKHUC MCTOAbI IIPU UX PCIICHUHU.

- IMPUMCHATD

COBPEMEHHBIC

METO/bI

c(hOpMyTUPOBAHHBIX Ha

coopa, aHamuza W 00pabOTKHU

MaTeMaTHYECKUX JaHHBIX B IPO(ECCUOHATBHON NESTEIbHOCTH
HaBblkH W/WIN ONIBIT JeSITeJIbHOCTH:
- CIIOCOOHOCTH OCYIIECTBIISITH COOP, aHAIN3 U 00PA0OTKY JTaHHBIX, HEOOXOIUMBIX
TUTSL pelIeHrs Tpo(hecCHOHABHBIX 3a71a4;

- BJIaJICHUE

METOIaMU

MaTEMATHYCCKOI'O

OIIKMCaHuA THUITIOBBIX

po(ecCUOHANbHBIX 3a/1a4 U UHTEPIPETALMU OJIYYEHHBIX PE3yJIbTaTOB

- HaBBIK IIPUMEHEHHSI COBPEMEHHOIO MAaTE€MaTHYECKOrO0 WHCTPYMEHTApHUs IS
pEILIEHNs] SKOHOMMYECKHX 3a7a4, aHAJIN3a PE3yJbTaTOB MATEMAaTUYECKUX PACUETOB U
00OCHOBaHUS MOJYYEHHBIX BBIBOJOB
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3. MECTO JUCIMIIJIMHBI MOAYJIsAA) B CTPYKTYPE
OBPA3OBATEJBHON MTPOI'PAMMBI

JucruminHa «BeIcias MaTeMaTHKa OTHOCHTCS K 00S3aTeIbHOW YacTH y4eOHOTro
r1aHa HanpasyieHus moarotoBku 38.03.01 DxoHomuka.

4. OBBEM JUCHHUILIMHBI (MOAYJISA) U BUJbl YYUEBHOM PABOThHI

Bcero vacos
. Il OYHO- .
O6BeM Jnst ounoM A . Jnst 3a0uHOM
JUCIUATLITAHBI 3a04HOM
(opmet dhopMbI
dbopmbI
o0yJeHus o0yJeHus
oOyJeHus

O0masi Tpya0oeMKOCTb IMCIUIJINHBI 6/216 6/216
(3a4eTHBIX eIMHUIL/YACOB)
KontakTHass paGora —  ayauTOpHBIE 78 56
3aHATHUA:

Jlexunn 24 20

CeMuHapbl, TPAKTUYECKHUE 3aHATH 48 30

JlaGopaTopHbie pabOTHI

Kt3a, K12k, Koncd 6 6
CamocrosiTesibHasA pabora
o0yyJaromerocs (Bcero c 106 128
NMPOME;KYTOYHOM aTTecTanmeil)
Bua npomekyTo4HOH  arTecTanuM 3auer 3auer
(3a4eT, SK3aMEeH) DOk3amen (32) | Dx3amen (32)

5. COAEPKAHME JUCHUTLIIAHBI (MOIYJIST)

51 Coaepxkanue TUCUMILTHHBI (MOYJIs1)

Paznen 1. Jlunetinas anredpa
Tema 1.1. MaTpuiisl 1 onpeaeaInuTeNN.

OcHOBHBIC MOHATUS TUHEHHOU anreOpbl. Buasl matpuil. JInneiiHble onepanuu Ha
Matpuliamu. TpaHCIOHUPOBAHUE MATPULL. Y MHOKEHHE MATPULl. DJIEMEHTAPHbIC
npeoOpazoBanusa Matpull. OnpenenuTenb KBaIpaTHOW MaTpulbl. MUHOD U
anredpanyeckoe JonojJHeHue. Pazno)keHne onpeaenuTess o CTPOKE U CTOJIONY.
CaoiicTBa onpeaenuteneit. O0parHas MaTpulla U CIOCOOBI €€ BIUUCIICHUS. PaHr

MaTpHULBIL.

Tema 1.2. Cuctembl TMHEWHBIX YPABHEHUI.
OcCHOBHBIE MOHATHUS, ONpe/ieTIeHUsI U (OPMBI 3aIMUCH CUCTEMbI JTMHEHHBIX
anreopanueckux ypasHeHuit (CJIAY). Ycnosue coBmectnoct CJIAY. Pemenne
CJIAY no ¢popmynam Kpamepa. 3anuce u pemenue CJIAY B MaTpuaaoM BHe.
Pemenue CJIAY meronom [Maycca. O6miee pemenue CJIAY. Ilpumenenune CJIAY B

SKOHOMHUKE.
Tema 1.3. BekTopHbIE TPOCTPAHCTRA.

Omnpenenenue, CBOKMCTBA U MPUMEPHI BEKTOPHBIX NpocTpaHCcTB. Onepanuu Hajl
BekTOpamu. CkansipHOE, BEKTOPHOE U CMEILIAHHOE MPOU3BEJEHUE BEKTOPOB. YTOJ

ME¥XKly BEKTOPaMHU
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Pa3znen 2. AHanmuTH4ecKas reoMeTpuUs

Tema 2.1. AHanuThuyeckas TEOMETPHUS Ha MIJIOCKOCTH.

OCHOBHBIE MOHATHS aHAJTUTUYECKOW reoMeTpun. Pa3znnyHble BUAbl ypaBHECHUIN
psIMOM Ha IUTOCKOCTH. B3anMHOE pacnoiokeHne NpsIMbIX Ha TIIOCKOCTH.
['eomeTpuyueckass HHTEPOPETALUS PELMIEHUS CUCTEMBI JINHEMHBIX HEPABEHCTB.

Tema 2.2. AHanTuTUYECKAsI TEOMETPHS B IIPOCTPAHCTBE.

PaznuyHble BUABl ypaBHEHUH IIJIOCKOCTHU U MIPSIMOM B IPOCTpaHCTBE. B3auMHoe
PaCIIOJIOKEHUE TUIOCKOCTEN, IPSIMBIX, MPSMOU U INIOCKOCTH B IPOCTPAHCTBE.
Paznen 3. MaremaTtnyeckuil aHanus

Tema 3.1. Yucnoseie nocienoBarenbHOCTH. [Ipenesl u ux CBOMCTBA.

YuciioBble NOCAEA0BATEILHOCTY U ONlepaluy HaJ HUMHU. OrpaHuYeHHbIE U
HEOI'PAHUYEHHBIE MOCIEI0BATENBHOCTH. [Ipenen mocnenoBaTeIbHOCTH U €r0
CBOICTBA. beCKOHEUHO MaJble 1 OECKOHEYHO OOJIBIINE NOCIEA0BATEIBHOCTH U UX
cBoicTBa. Cxonsmuecs 1 MOHOTOHHBIE MOCIE0BATENBHOCTH, UX CBOWCTBA.

Tema 3.2. dyukIuu oaHOM nepeMeHHON. [Ipeaen u HenmpepbIBHOCTD (PYHKIIUH.
Onpenenenue GyHKIMKU OAHOM nepeMenHoi. CriocoOs! 3aaanus dyHkuuid. ['paduxu
OCHOBHBIX 3JIeMeHTapHbIX (yHKIMA. ClioKHas ¥ B3aUMHO 00paTHbIE QYHKIIUU.
[Tpumeps! GyHKIMIM, UCTIONB3YEMBIX B SKOHOMUKE U ynpasieHun. [Ipeaen GyHkuu
B OECKOHEYHOCTHU U B TOUKE. beCkoHeuHO Masible 1 OECKOHEYHO OombIne pyHKINH,
ux cBoiictBa. OCHOBHBIE TEOPEMBI O Ipezeiax. IIepBolii 1 BTOPOI 3aMedaTeIbHbIE
npeneinbl. HenpepsIlBHOCTh PYHKITUU.

Tema 3.3. IuddepenunanbHoe ucurcieHne PyHKIMI OJHOM MepeMEHHOM.
OmnpeneneHue Npou3BOIHON (PYHKIIMU OJHON MEpEMEHHOM, €€ TEOMETPUUECKUN 1
dbusznyeckuii cmpici. OcHoBHBIE IpaBuiia AudPepeHmporanus. Tadmuna
MIPOU3BOJIHBIX OCHOBHBIX dJIeMEHTApHBIX QyHKIMH. J(uddepeniman GpyHKuum.
[TpousBoansie U aAuddhepeHrambl BHICHMX NOPsAKOB. OCHOBHBIE TEOPEMBbI
muddepennuansaoro ucuncienus. [Ipasuno Jlonurans. YciaoBust Bo3pactanus u
yObiBanus QyHKIMU. Touku sKkcTpemyMa. DKkcTpemyMbl GhyHKInu. Heobxoaumbie
YCIJIOBHS 3KCTpeMyMa. JlocTaTouHbIe IPU3HAKKU CYLIECTBOBAHUS SKCTPEMYyMa.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIEro 3HAYCHUH HEMPEPHIBHON Ha OTPE3Ke
dbyHKIMU. BBITyKI0CTh U BOTHYTOCTD, TOUKH Nieperuda. AcumnTotsl. MccnenoBanue
dbynakuuu. [Moctpoenue rpaduka bynkuuu. [Ipunoxenus mpousBOIHON B
HKOHOMMKO-YIIPABJIEHYECKUX pacyeTax.

Tema 3.4. HHrerpanbHOe UCUUCIEHHE PYHKIUI OJTHON NEPEMEHHOM.
[lepBooOpa3Has pyHKIIMM OJJHON MEpEMEHHON U HEeoNpeaeIEHHbIA HHTErpall.
CaoiicTBa HeompeaeaEHHOro nHTerpaia. Tabiuia HHTErpajoB OT OCHOBHBIX
AIIEMEHTAapHBIX PYHKIMH. MeTOo1bl BBIYUCICHUS HEONIPEAEIEHHOTO HHTETpaa.
OrnpeneneHHplil UHTErpall, €ro CBOMCTBA. BriunciieHne onpeaenéHHoro HHTerpaia
no ¢popmyse Hptotona-JIeliOHuna. 3aMmeHa nepeMeHHON B ONpe/IeIEHHOM UHTErpae,
WHTEIPUPOBAHUE IO YaCTsAM. [ eoMeTpuyecKre 1 SKOHOMUYECKUE TPUIIOKEHUS
ornpenenéHHoro nuterpana. HecoocTBeHHbIE HHTETpalIbl ¢ OECKOHEYHBIMU
npenesiaMyd UHTETPUPOBAHUS U OT HEOTPAHUUYEHHBIX (DYHKITHIA.

Tema 3.5. uddepennmanbuoe ucurcienne PyHKINH MHOTUX TIEPEMEHHBIX.
OyHKIIMA MHOTUX NEPEMEHHBIX. JINHUN 1 MOBEPXHOCTU YpOBHs. [Ipenen u

HEIMPEPHIBHOCTH (DYHKIIMM MHOTHX MepeMeHHbIX. YacTHbIE Tpon3BoaHbIE. [1omHbII
6
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mudepennnan. YacTHble MpOU3BOHbIE U MOJIHBIE TU((EPEHINATBI BHICIINX
nopsakoB. I'paguenT pyHkuuu u ero cBoictsa. Ilpon3BoHas no HanpaBICHUIO.
OKCTpeMyMbl (PYHKIIMHM HECKOJIBKUX NEPEMEHHBIX. [ 100anbHbIN U JIOKaIbHBIN
sKcTpeMyMbl. HeoOxoaumble U JOCTATOYHBIE YCIOBUS JIOKATBHOIO SKCTpEMyMa ISl
(GYHKIMI 1ByX IEPEMEHHBIX. Y CIIOBHBIN 3KcTpeMyM. HaxoxieHne yciaoBHOTO
IKCTpEMyMa METOJ0M MHouTenen Jlarpanka. HanOosnbiee u HanMeHblIee
3HAYEHUs] MHOTOMEPHOHN (YHKIIMH, HEIIPEPHIBHON B 3aMKHYTOM 00JIaCTH.

Tema 3.6. uddepenmnmanbubie ypaBHEHHUS.

[Tonsitue nuddepenimanbsHOro ypaBHeHus. YacTHoe 1 o01iiee pemeHus
muddepeHnanbHbIX ypaBHeHuH. [uddepeHnmansapie ypaBHEHUS IEPBOTO
nopsaka. 3agaya Komm. Teopema o cyliecTBOBaHUU U €IMHCTBEHHOCTH PEIICHUS
nuddepeHIaTbHOTO YPaBHEHUA. Y PaBHEHUS C PA3ACTSIOUIIMUCS IIEPEMEHHBIMU.
OpHoponHbie U THHEWHbIE AU(depeHnanbHble ypaBHEHUA. Y paBHeHus: bepHyu.
VYpaBHenus B nonHbIx quddepenunanax. Juddepennuanbupie ypaBHEHHS BBICIINX
HOPSKOB.

Paznen 4. Teopust BEpOATHOCTEN U SJIEMEHTBI MATEMATUYECKOW CTATUCTUKH

Tema 4.1. Cny4aitHbie COOBITHS U UX BEPOSATHOCTb.

[IpeaMeT Teoprn BEpOSITHOCTEN. Y CTAHOBIICHUE 3aKOHOMEPHOCTEN B CITYYaUHBIX
npoueccax. CiayyaitHslie coObiTusa. CToxacTuueckuil akcnepumeHT. CoObITHE.
DneMeHTapHbId UcXo. [IpocTpaHCTBO 2lIeMEHTAPHBIX UCXOA0B. Aredpa cOOBITUM.
Buapl coowrtuii. Onepanuu Haj coobiTusIMU. OnipeieieHre BEPOSITHOCTH
HACTYIUIEHUS COObITUSI. DOPMYJIBI KOMOUHATOPUKH JJISI BRIYUCIICHHS BEPOSITHOCTEH.
AKCHOMBI TEOpUHU BEPOSTHOCTEN. BEposATHOCTH MPOTUBOMOJIOKHBIX COOBITHIA,
CYMMBI COOBITUI. Y CIIOBHASI BEPOATHOCTh. BEpOSITHOCT MPOU3BEICHNUS.
HezaBucumocts coosiTuil. ®opmyina nosHoi BeposatHocTH. Dopmyina baiieca.
[TocnenoBaTeNbHOCTh HE3ABUCUMBIX OJHOPOIHBIX HcIbITaHUN. Cxema bepHyuu.
®opmyna [lyaccona. JlokansHas u unterpansHas Gopmynsl Myaspa-Jlamnaca.
Tema 4.2. CnyualiHble BEJIMYUHBI U IPOLECCHI.

Onpenenenue caydailHbIX BeJIMUMH. [[lUCKpETHBIE U HENPEPBIBHBIE CIIyYaliHbIE
BeNUYMHBIL. ['€HepabHas COBOKYMHOCTh U BbIOOpKa. DYyHKIIMM pacipeneseHus
CIIy4anHbIX BeJIM4MH. [[10THOCTE pacnpeneneHust BepoaTHOCTEH. MOMEHTBI
CJIIy4alHbIX BEJIMYMH. MaTemMaTHuuecKoe 0KUIaHUE CIIy4alHOW BEJIMYMHBI U €70
cBOMcCTBa. Meauana u Mojia Ciy4yailHOW BeNMMYMHBL. [[ucniepenst ciyyaiiHOM
BEJINYMHBI U CPEAHEKBAAPATUIECKOE OTKIIOHEHNE; NX CBOMCTBA. bBUHOMUHAIBHOE
pacupenenenue. Pactipenenenue [lyaccona. HopmanbHOeE pactipeneneHue.
MHOroMepHbI€ ClIy4ailHbIE BEJIMYUHBI. 3aBUCUMBIC U HE3ABUCUMBIE CITy4YallHbIC
BEJIMYMHBI. YHCIIOBBIE XapaKTEPUCTUKN 3aBUCUMBIX CIYYalHBIX BEJIMYMH.
KoBapuanus u koppensuns. OyHKUUU ciydailHbIX BEIMYUH. MHOTOMEpHBIE
pacnpenenenus. OyHKIIMU OT HOPMAJIBHO PACIPEAECIEHHBIX BEJIMYHUH.
Pacnpenenenns Croronenta, [Tupcona — Xu-kBagpat, CHenexopa-duiepa.
[IpenenbHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN. LIeHTpanbHas nmpeaenpHas Teopema.
Cny4aitnblie npouecchl. [IpuMepbl nCoab30BaHUs BEPOATHOCTHBIX MOAXO0B MIPU
PELICHUN SKOHOMUKO-YIIPABJICHUYECKHX 3a1a4.

Tema 4.3. DneMeHTHl MATEMATHUYECKOU CTATUCTHKH.
7



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

[TpenMer maTemaTuyeckoil cTaTUCTHKU. BriOopounsklit MmeToa. MeTosl oTOOpA.
PenpesentaruBHOCTh BEIOOpKH. Bapuanuonsslii psj. TabnuyHoe npencTaBieHue
BbIOOpPKU. ['papuueckoe npeacrasnenue BoiOOpku. [lomuron, ructorpamma,
KymyJsiTa. UucinoBble XapakTepuCTHKHU BbIOOpkHU. Mojnia u menuana. [loctpoenue
TOUYEYHBIX OLIEHOK JIJIsl TApaMeTPOB pacipeneaeHusi. MeToa MOMEHTOB.
HecwmenieHnHas1, cocTosTeNbHAasl M TOYEUHAs OLIEHKA. DMIIMPUUECKOE CpPETHEE U
smnupudeckas aucrepcus. [locTpoeHre nHTEpBaIbHBIX OLIEHOK. JloBEpUTENbHBIN
uHTepBal. Ouenka Tpedyemoro oobeMa BbIOOpKH. OJTHOCTOPOHHHE IOBEPUTEIHHBIC
uHTepBaibl. [IpoBepka cratucTuueckux runores. Ilpumepbl HCHOAB30BaHUS METOIOB
MaTE€MaTUYECKOM CTaTUCTUKHU MTPU PEIIEHUN SKOHOMHUKO-YTIPABICHYECKHUX 3a/1a4.

52 Pasnesnl/TeMbl JUCHUIIMHBI, UX TPYAOCMKOCTb H BH/bI 3aHATHHA
O6ujasi TPyA0EMKOCTb U3YyYEeHHNSI ANCLUNIIJINHDBI 110 y4eb6HoMy nnaHy: 3.E. (yacoB) 6(216)
3auer
®dopmMa 0byyeHus OuyHasn Bua koHTpons dk3ameH(32)
3aver
dopmMa 0byyeHus OYyHO - 3a04Hasn Bua koHTpons dk3ameH(32)
®opma 0by4eHus 3ao4yHas Bua KoHTpoOns
. Ounas OuHo-3a04Has 3aouHas
IHopsiakoBbiii HOMep
Ne TeMBI B AynurtopHas AynurtopHas AynurtopHas
ILIL COOTBETCTBHH C (KOHTaKTHasA) CPC (KOHTAKTHas) CPC (KOHTaKTHAaN) CPC
pasneom 5.1 PIIJY J | Mp/C JIP J  Tp/C JP J HCP/ JIp
1. Temal.l 2 4 8 1 2 8
2. | Tema 1.2 2 4 8 1 2 8
3. Tema 1.3 1 2 8 1 2 8
4. Tema2.l 1 2 6 1 2 8
5. Tema2.2 1 2 6 2 2 12
6. Tema3.l 2 2 8 2 2 8
7. | Tema 3.2 1 2 6 1 2 12
8. Tema 3.3 2 4 6 2 2 12
9. Tema3.4 4 4 6 1 4 8
10] Tema 3.5 2 6 8 1 2 8
11. Tema 3.6 2 4 10 2 2 10
12. Tema 4.1 2 4 8 1 2 8
13| Tema 4.2 2 4 8 2 2 8
14. Tema 4.3 0 4 10 2 2 10
KoHcynbTaumm
15, (KoHTaKTHas) 0 6 0 0 6 0
16. ITpomexxyTounas 0 0 32 0 0 32
aTTecranus (4acoB)
BCET'O YACOB I10
CLIATUIHE 24 | 54| 0 | 138 20 | 36 160




PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

6. HEPEYEHb YYEBHO-METOJAMYECKOI'O OBECHEYEHHS U151
CAMOCTOSITEJbHOI PABOTHI OBYUAIOIINXCS MO
JTUCHUILIAHE (MOYJIIO)

Paznean 1. JIuneiinas anredpa

Tema 1.1. MaTpuibl ¥ ONIpeCIUTEIH.
Tema 1.2. CucteMbl TMHEUHBIX YPABHEHHUIA.
Tema 1.3. JIuHeiiHbIC IPOCTPAHCTBA.
Cnucoxk auTepaTyphl IO pa3ieiy:

1. I'eBopksH I1.C. m np. Bricmiasgs maTtemaTuka JUisi SKOHOMHUCTOB. - M.:
«Oxonomukay, 2010.

2. Kpemep H.II. m np. Beicmias mMarematuka Mg dKOHOMHUCTOB. — M.:
IOnutu-Jlana, 2014.

3. [umaues B.C. Beicmias maTemaTuka: y4eOHMK M MPAKTHUKYyM IS
OakanaBpos. -M: Uudpa-M, 2018.

4, [MTankua A.C., lankun B.A. 3amaun ¢ pelIeHUSIMA MO BBICIIEH
MaTeMaTuKe, TEOpUHU BEPOSITHOCTEN, MaTeMaTH4eCKON CTaTUCTHUKE,
MaTeMaTU4ecKoMy  mporpammupoBanuto. - M.: JlamkoB wu K, 2015.

http://www.iprbookshop.ru/5103.
S. [Mabynun M.U. Marematuka. - M.: BUHOM. JlaGoparopusi 3HaHMiA,
2012. http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., Temos C.E. Jluneitnas anreOpa v aHaJIUTHYECKAs
reOMETpUSL. - M.: EBpasuiickuit OTKPBITBIN WHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

1. I'pec I1.B. Marematuka nis rymanutapueB. OOmmi kypc: yue0.
nocobue as By30B. - M.: Jloroc, 2009.

8. roxenkoBa JI.LU., JroxenkoBa O.1O., Muxamun ['.A. Ilpaktukym no
Bbiciiet maremaruke. Yacte 1. - M.: BMMHOM. JlaGoparopust 3Hanuii, 2012.

http://www.iprbookshop.ru/6524.
Bonpocul ona camonpogepku:
1. TloHsiTHE MATPUIIBI, ONIPEACTUTENS] MATPHUIIBI BTOPOTO, TPETHETO M BBICIITUX
MOPSIAKOB.
2. IlpaBusna BEIYHMCICHUS ONIPEICTUTENCH.
3. Omepanuu HaJ MaTPUIIAMH.
DJieMeHTapHbIe MpeoOpa3zoBaHus CTpOK MaTpullbl. [IpuBegeHne MaTPUIIBI K
CTyII€HUYaTOMY BUIY U BUy [ aycca.
Panr matpuusl.
OO6paTHas MaTpuIila: CBOMCTBA, CIIOCOOBI MOCTPOEHUS.
7. COBMECTHOCTh W OIPEIEICHHOCTh CHUCTEMBbI JIMHEHHBIX aireOpanyecKuit
ypaBHeHuil. Teopema Kponekepa-Kanennu.
8. Pemienne cuctem IMHEHHBIX anreOpandecKuil ypaBHEHUU C TOMOIIIBIO
oOpaTHOI MaTpuIlsl 1 npaBuiia Kpamepa.
9. Pemienue cucteM TUHEHHBIX alreOpandecKuil ypaBHeHH MeToioM [ aycca.
10. JIuneitHast OmHOpOJHAs CHCTeMa aiIreOpandecKux ypaBHEHHM, ee
dbyHIaMEHTAIbHASI CHCTEMa PEIICHUH.

B

o o
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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

11. CBs13p pelmieHui JUMHEHHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHCTEM
YPaBHCHUU.

12. Jlunetinple TpocTpaHCTBA. JIMHEWHas 3aBUCUMOCTh W HE3aBUCHMOCTH
BEKTOpOB. ba3znc m pasmepHOCTh mpocTpaHcTBa. KoopAaumHaTel BEKTOpa B
3a/IaHHOM 0Oasuce.

13. JIuneiiHble onepaluy HaJl BEKTOpaMHu.

14. CkansipHoe pou3BeICHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

15. BekTOpHOE NMPOU3BENECHHE IBYX BEKTOPOB, €0 CBOKCTBA.

16. CMemmaHHOE TIPOM3BEACHNIE TPEX BEKTOPOB U €T0 CBOWCTBA.

17. B3aumMHO€ pacIonokeHue BEKTOPOB.

3aoanus ons camocmosmenvHou pabomoi:

1 20 3 4
1. Jlanbl MaTpUIIBI A= 10 3] ™ B=| 1 0| .Haimu
-2 5

a) matpury A—3B" | 6) matpuy A- B
2. Pemmts cucremy Metonom Kpamepa 1 ¢ momoIsio0 oOpaTHON MaTpHIIBL.
X+y+z=1
2X+2y+z2=1
X+3y+2z=3
3. Pemuts cucremy ypaBHEHHIA.
2X—-y—-2=-3
X+y—-8z=33
y—-5z=23
4, Ha oCHOBE MOJEIH MEXKOTpAclIeBOoro OajaHca HAWTH BaJIOBBIH BBIMYCK

200 .
MNPOAYKIMH IJIsI KOHCYHOTO CIIpOCa C= (300) N TCXHOJIOTUYCCKOU MAaTPUIbI

A 0,125 0,4

- [ 0,25 0, 3) '

5. Ilpennpusitue okasbiBaeT 2 BUAAa YCIAYr W UCIOJB3YET JJIsi ATOro 3 BHIA
pECYpPCOB B OrpPaHWYCHHBIX KOJIMYECTBax. |-l pecypc wuMeeTcs B
kosmmuectBe S50 emunuu, 2-i pecypc B konudectBe 200 enuHun m 3-i
pecypc B kosmmuectBe 160 enunun. st okazanus ogHOM yciyru 1-ro Buaa
Tpedyercs 5 en. 1-ro pecypea, 20 en. 2-ro pecypca u 32 en. 3-ro pecypca, a
JUIs OKazaHusi ogHOM yciyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 en. 3-ro pecypca. Onpenenure, CymeCTBYET JIM TaKOW ILUIaH
OKa3aHWsl YCIYT, IPH KOTOPOM OyAYyT M3PacXO0/JI0BaHBI BCE MMEIOIIMECS Ha
NPEANPUSTUN PECYPCHI.

Pa3znes 2. AHATUTHYECKAS TeOMETPHUSA

Tema 2.1. Ananutudeckas reoMeTpus Ha IJIOCKOCTH.
Tema 2.2. AHaIUTHYECKAsi TEOMETPHUS B IPOCTPAHCTRBE.
Cnoucok auTepaTypsbl 0 pa3aeiy:

10



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

1. Teopksan II.C. u ap. Beicmiag maremMatuka Uisi SKOHOMHUCTOB. - M.:
«9KoHOMHKa», 2010.

2. Kpemep H.II. u nap. Beicmias maTtemMatuka Jjisi SKOHOMHCTOB. — M.:
IOnuTu-/lana, 2014.

3. Ilunayer B.C. Brpicmiag maremartuka: y4eOHUK M MPAKTUKYM JJIS
OakanaBpos. -M: Uudpa-M, 2018.

4, Illankua A.C., Ilankun B.A. 3agaun c pemieHUsSIMH TI0 BBICIICH
MaTeMaTUKe, TEOPUU  BEPOSATHOCTEH, MaTEeMaTHUYE€CKONM  CTaTUCTHUKE,
MaTeMaTU4ecKoMy nporpammupoBanuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.

5. IMabynunn M.U. Maremaruka. - M.: BMHOM. JlabopaTopusi 3HaHUM,
2012. http://www.iprbookshop.ru/6471.

6. PomanamkoB A.H., Termor C.E. Jlunelinas anreOpa ¥ aHaIMTHYECKAS
reomerpus. - M.: EBpa3miickuil  OTKpbITBII  uHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

7. I'pec T1.B. Maremaruka 151 rymanuTapueB. O0muil kypc: yued. mocodue
1151 By30B. - M.: Jloroc, 2009.

8. wxkenkoBa JI.U., Hroxenkoa O.10., Muxamun I'.A. I[Ipaktukym 1o
BeIciIe Mmaremaruke. Yacts 1. - M.: BUHOM. JlaGopatopus 3nanuii, 2012.
http://www.iprbookshop.ru/6524.

Bonpocwt ona camonpoeepku:

1. Pa3znuuHble BUABI ypaBHEHUS IPSIMOM HA MJIOCKOCTH.

2. Kpussie BTOporo nopsijaka, nx KaHOHUYECKUE YPAaBHCHHSI.

3. YpaBHEHHE ITTIOCKOCTH.
4
)

VYpaBHEHUE NIPSAMOM B POCTPAHCTBE.
B3anmHoe pacnosiokeHue npsMOon U INTOCKOCTH.
3aoanus ons camocmosmenvHol pabomol.
1. B tpeyronbauke ABC HailiTu TOuky mnepecedeHus cropoHel AC ¢
BBICOTOM, OMYIIEHHON W3 BepiiuHbl B. 3amanue BBIMOMHUTH Tpaduuecku u
aHamuTHuecku. A(6;-2); B(8;1) u C(5;-3).
2. Hamwmcath ypaBHEHHE TUIOCKOCTH, TMPOXOIAIIEH uepe3 Touky A
nepneHauKkysapHo Bekropy AB, rae A(1;3;-2); B(3;5;0).
3. Hamwmcats kaHoHWYeckoe ypaBHeHus mpsmoit DE, tme D(2;3;-4);
E(1;6;4).
4,  Hamumcartph ypaBHEHHUE TUIOCKOCTH, TIPOXOIAIIEH Yepe3 TPH TOUKH:
M €23, M,€01 u M,C-2-3.

Pa3znen 3. MaTremaTnyecKuii aHAJIN3
Tema 3.1. UucnoBele nocienoBaTenbHOCTH. [Ipeaensl u ux cBoucCTBA.
Tema 3.2. @yHknuu oaHOW mnepemeHHOM. [Ipenen W HEmpepbIBHOCTH
(GYyHKIIH.
Tema 3.3. uddepenunansuoe ucuncienrne GyHKIHMN OJHOW TEPEMEHHOM.
Tema 3.4. UHTerpasbHOE ucUHCiIeHne PYHKITNI OTHOM MEPEMEHHOM.
Tema 3.5. uddepeHunansHoe ¥ MHTETPAIBHOE HCUYUCICHHE (PYHKITUI
MHOTHUX

11
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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

MIEPEMEHHBIX.

Tema 3.6. uddepenimanbHpie ypaBHEHHUS.

Cnucok aumepamypbl no pazoeny:

1. Teopksu II.C. u np. Beiciias mMaremaTuka Juisi S5KOHOMHUCTOB. - M.:

«2OkxoHOoMHKa», 2010.

2. Kpemep H.II. u nap. Breicmias maTtemMatuka Jjisi SKOHOMHUCTOB. — M.:

IOnuTu-/lana, 2014.

3. llumayes B.C. Brpicmias MaTemaTuka: y4eOHUK M TMPAKTUKYM MJis

OakamnaBpos. -M: Uuppa-M, 2018.

4. IMankun A.C., Ilankun B.A. 3agaun ¢ pemeHussMH 1O BbICIIEH

MaTeMaTUKe, TEOPUU  BEPOATHOCTEH, MaTEeMaTHUYE€CKONM  CTaTUCTHUKE,

MaTeMaTU4ecKoMy nporpammupoBanuto. - M.: JamkoB u K, 2015.

http://www.iprbookshop.ru/5103.

5. [Illabynun M.U. Maremartuka. - M.: BUHOM. JlaGoparopusi 3HaHuUid,

2012. http://www.iprbookshop.ru/6471.

6. Tep-Kpukopos A.M., lllabynun M.U. Kypc MaremMatnyeckoro aHaiusa.

- M.: BMHOM. JlabopaTopus 3HAHUM, 2013.

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

7. I'pec IIL.LB. Marematuka mna rymanutapueB. OOmui kypc: yueo.

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

8. rokenkosa JI.U., [roxxerkoBa O.10., Muxamuu I'.A. IIpaktukym 1o

BbIciIel MatemaTuke. Yacts 1. - M.: BUHOM. Jlabopatopus 3uanuii, 2012.

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

9. [Hrwxenxora JI.W., Hroxenkoa O.1O., Muxamua I'.A. [lpaktukym 1o

BbIcIIel MaTtemaTuke. Yacts 2. - M.: BUHOM. Jlabopatopus 3uanuii, 2012.

http://www.iprbookshop.ru/6523.

Bonpocwet ona camonposepku:

1. TlocnemoBaTtensHOCTH. [Ipeaen uncmoBoi Mocae0BaTEILHOCTH.

2. Oyaknusa. CriocoOsl 3aaHus GyHKITUH.

3. lIlpenen dbyukuuu B Touke. OgHocTopoHHue npenensl. [peaen Gyukimum
Ha OECKOHEYHOCTH.

4. HenpepbiBHOCT,  ¢GyHKIMU. Touku paspeiBa (QYHKIMA W HX

KJaccuukaus.

[IpousBoanHas GyHKIMU: ONpeACICHUE, TEOMETPUUECKUN CMBICTT.

[IpaBuiia BEIYUCIICHHS TTPOU3BOTHOM.

[IpousBoaHas CIOKHOU (PYHKITUH.

[Ipoun3BoiHBIC BBICIIUX TTOPSIKOB.

Judbdepenunpyemoctb GyHKUHUU. Teopemsl 0 CBSI3U

nuddepeHIUPYEMOCTH €  HEMPEPHIBHOCTBEIO M € CYIIECTBOBAHUEM

MTPOU3BOJHOM.

10. duddepennman GyHKIMH U €T0 T€OMETPUUECKHUI CMBICT.

11. TIpousBoaubie u qudPepeHIraIbl BRICIIUX TOPSIKOB.

12. PackpsiTue HeonpeneneHHoCTe! (mpaBuio Jlonurans).

13. AcumnToTsl rpaduka GyHKIUH.

14. JTocTaTo4yHBIEC YCIOBHS MOHOTOHHOCTU (DYHKITHH.
12
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PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

15.
16.

17.
18.

19.
20.
21.

22,

23.
24,
25,
26.

217,
28.

JlocTaTouHBIE YCIOBUS IKCTPEMYMOB (DYHKIIHH.

JlocTatouHble YCIOBUSL BBIMYKJIOCTH, BOTHYTOCTH, TOUYKHM Meperuda
rpaduka GyHKIIUH.

OO61mas cxeMa ucciaeoBanus GyHKIIMU U TTOCTpOeHHE rpaduka.
[TonsitTuss mepBooOpazHON (PYHKIIMU W HEOIPEACNIEHHOTO HHTEerpaa.
OcHOBHBIE CBOMCTBa HEOIPEACICHHOIO MHTerpana. Tabmuia oCHOBHBIX
HEONpeIeICHHBIX HHTETPAJIOB.

3ameHa NepeMEHHON B HEONPEIEIEHHOM HHTETpae.

MeTo HHTETPUPOBAHHUSI TI0 YACTSIM.

[lonstTue  ompeneneHHoro  uHTerpaiga.  OCHOBHBIE  CBOMCTBa
omnpeneneHHoro wuHterpana. ®opmyna Herotona-JleliOnuia. 3amena
NIEPEMEHHON B ONPEACIIEHHOM UHTErpalle.

WuTerpupoBaHne MO  4YacTsIM B ONPENEIEHHOM  HHTErpale.
HecoOcTBeHHbIE HHTETpAJIBI.

[TonsiTue GpyHKIMN MHOTUX [TEPEMEHHBIX.

YacTtHble npou3BoiHbIe. YacTHBIE TPOU3BOIHBIE BBICIIUX MOPSIKOB.
Teopema 0 paBeHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

Hudbdepenuupyembie PyHKIIMM MHOTHX INepeMeHHbIX. Juddepenmman
(GyHKIMY MHOTHX MTEPEMEHHBIX.

[TpaBuna nuddeperupoBannst GyHKIIUNH MHOTUX TTEPEMEHHBIX.
DKCTpeMyMbl (YHKIHUA MHOTHX MTEPEMEHHBIX.

30.Ox0HOMUYECKOE MPUIIOKEHUE YaCTHBIX TPOU3BOIHBIX.

31. Iuddepennmansapie ypaBHeHUs. OOIIME TOHATHS.

32. luddepennmanpHoe ypaBHEHUE IEPBOTO Mopsiaka. 3agaya Komn.

33. luddepennnanbabie ypaBHEHUS C pa3ISISIIOIIMMUCS TEPEMEHHBIMHU.

34. Opaopoausie aAuddepeHnraibHbpIe ypaBHEHUS.

35. Iudbdepennnansubie ypaBHEHUS B MOJHBIX AuddepeHiaiax.

36. Jluneiinbie nuddepeHiraibable ypaBHEHHUS TIEPBOTO MOPSIKA.

37. Nudbdepennunansubie ypaBHEHUS, JOMYCKAIONTUE TOHKEHNUE TTOPSIIKA.

38. Jluneitnbie nuddepeHnraibable yPaBHEHHS BBICIIUX TOPSIKOB.
39.IIpumenenne nudPpepeHIanbHbIX YpaBHEHNUH B SKOHOMUKE U YIIPABJICHUH.

3aoanus ons camocmoamenvHou pabomol:
1. BBIYUCIUTD NPEAEIIbI:

. €-2-€¢-4-6-6_ . X2-3x+2 . AX+4-2
a = = = 0 - == B = =,
) 1im 3 ) im=, =5 ) lim——

2.

Ncnonb3ya 1-it u 2-i1 3aMevaTeNbHbIe NPEAEIbI, HAUTH MPEICIIbL:

) lim . O lim[

x—0 SX X0

sin 4x + 3x? (4+x)2X

3. Jnst ¢dyskumm Y= f(X) HalTH TOYKM pa3pbiBa, €CJIM OHH CYIICCTBYIOT.

Hatb nx knaccudukanuto. Caenatb 3cku3 rpaduxa GyHKIINH.

13



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

3, x<0,
y=ssinx, O0<x<m,
0, xx>m.

VX+1.

4. B Touke X =3 HaWTH 3HaYCHHE MPOU3BOIHON QYHKIIUH Y = TEng +
X J—
5. Haittu npousBoiHbIe (PyHKIINNA:
3 - _x 0S X
2) y =logy” €g3x , 6) y:(+e _

" Y2 X2
6. Berauciaurs y (0), ecrm V=X &
7. PaCKpBITB HCOIIPCACIICHHOCTD, UCITIOJIB3YSI ITPAaBHUIIO Jlonurans:
: 2 _
IimS|n5x+4x  3e%484Inx 5 arctgx
o% lim———, lim~*z—
a) X—0 ’ 6) X—>+00 X" —zX - B) X—>00 € -1 .

8. HaliTu acuMntoTsl rpaduka GyHKIMH

2
X" +5
F(x)=
X—3
9. Haiitu Touku neperuda, IpOMEXKYTKH BBITYKIOCTH U BOTHYTOCTH Tpaduka
byHKIIUN

2Xx°
f(x)= .
(x) 1+ x?

10. HaiiTu HeomnpeieIeHHbIE MHTETPAITBI:
3x+1
sz +3x+11gx jx((_lldx

11. Beruncnuth onpeneneHHble HHTErpaIbl:

32 X 4
[ cosdx J dx
0 3 01+\/§

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

B TOUKe M, (-12).

13. Hatitu nonustil nuddepernuan GyHKmu

z=arctgy —x>+y°.

14. Halitu rpagueHT GyHKUIUN

z=In fxﬂ' +4y? B TOUKE Mg (4-2).
15. Haiitu s3xcTpeMyMbl (QYHKIMH IBYX MEPEMEHHBIX:

z2=x%—xy+Yy?+9x—-6y+20.
16. Haiitu ycnoBHBIE SKCTpEMyMBbI (pyHKIIUN
14



PABOYAA NPOrPAMMA ONCUNMNINHBI (MOAYNA)

z=4y? —10x*, ecnu  5x+y=16.
17. TlpeanpusiTie OCYIIECTBISET 3aKylKy aBTOOycoB ABYX TUIOB A U B B
KonuuectBe He Oonee 30 MamMH, KOTOpbIE JOJDKHBI — OOECHeYuTh
OJIHOBpeMEHHYI0 TiepeBo3Ky He wMeHee 1000 maccaxupoB. CTOMMOCTH
aBroOyca tuma A 1200 Tteic. pyO., a aBToOyca Tuma B 1300 ThIC. pYO.
KonuyecTBO maccaxupoB, KOTOPOE MOXKET PA3MECTUTHCA B OJHOM aBTOOyCe
tuna A u B, paBao 100 m 120, coorBercTBeHHO. CKOJBKO HaJ0 3aKYIHUTh
aBTOOYCOB Ka)KJIOTO THIA, YTOOBI MUHUMHU3HPOBATH PACXObI?
18. Ompenenure pa3Mepbl KOHCEPBHOW OaHKH IMIMHIPUYIECKON (HOPMBEI,
M3rOTOBJIICHHOW M3 MHUHUMAaJIbHO BO3MOXHOIO KOJMYECTBA MaTepuaia, eCiu
o0beM OaHKM NOKeH ObITh paBeH 1 1. TONIIMHY CTEHOK, JHA U KPBILIKU
OaHKU HE YYUTHIBATb.
19. Pemuts 3amauy Kommu: 2xyy’' = y* -1,y(1) = 2.
20. Pemnth ypaBHEHUSA:
wy' =) - (y)*;
2xyy" = (y)* 1.

Paznen 4. Teopusi BeposiTHOCTEH M 3JIeMEHTbl MaTeMATHYECKOH

CTATHCTHKH

Tewma 4.1. Cayuaiinble COOBITHSI U UX BEPOSITHOCTb.

Tema 4.2. CnyyaiiHble BEJIMYUHBI U POLECCHI.

Tema 4.3. DneMeHTbl MATEMATUYECKON CTaTUCTHKHU.

Cnucok aumepamypbl no pazoeny:

1. Teopksu II.C., Iloremxkun A.B., Diiceimonr W.M. Teopus

BEPOSITHOCTEN M MaTEMAaTUYECKask CTATUCTUKA. - M.: «OkoHOMUKay, 2012,

2. Kpemep H.II. Teopusi BeposiTHOCTEH M MaTeMaTHyecKas CTaTUCTHKA.

VuebOnuk. -M.: FOuutu-/lana, 2012.

3. IlIunaue B.C. Bpicmas maremartvka: Y4eOHMK W MPAKTHKYM JUIS

OakanaBpos. -M: Uudpa-M, 2018.

4. ankun A.C., lankun B.A. 3amauum ¢ pelIeHHsIMH 1O BbICIIEH

MaTreMaTHUKe, TEOpUU  BEpPOATHOCTEW, MATEMaTUYECKOM  CTaTUCTHUKE,

MareMaTH4ecKoMy ImporpammupoBanuto. - M.: JlamkoB u K, 2015.

http://www.iprbookshop.ru/5103.

5. Ila6ynun M.U. Maremaruka. - M.: BUHOM. JlabopaTopus 3HaHUii,

2012. http://www.iprbookshop.ru/6471.

6. Komemaes B.A., Kamuuuna B.H. Teopus BepostHOCcTE U

MaTeMaTU4eCKasi  CTAaTHUCTHKA. - M. IOHUTU-JAHA, 2012.

http://www.iprbookshop.ru/8599.

7. JlroxenkoBa JIL.U., HroxenkoBa O.FO., Muxamun I'.A. Ilpaktukym mo

BbIciiel matemaruke. Yacts 2. - M.: BUHOM. JlaGopaTtopus 3uanuii, 2012.

http://www.iprbookshop.ru/6523.

8. I'mypman B.E. Teopusi BeposiTHOCTE M MaTeMaTH4ecKas CTATHCTHKA.

V4. nocobue s CTy. By30B. - M.: FOPAMT, 2010.

Bonpocwt ona camonpoeepku:
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DneMeHTbl KOMOWHATOPUKH.

Cny4daitabie coObITHS, UX Kiaccudukaius. Anredpa COObITHH.
Kitaccuueckoe 1 CTaTUCTHYECKOE ONPEIEIICHNS] BEPOSITHOCTH.

Teopemsl CII0XKEHNUS U YMHOKEHHS BEPOSITHOCTEN.

dopmyia oTHOM BeposITHOCTH U opmyia baiieca.

[ToBTOpHBIE UcibITanusA. Dopmyna bepHyiu.

JlokanbHbIe U HHTETpaANIBbHBIE TeOpeMbI Jlarutaca. ®opmyna Ilyaccona.
CrnyualiHple BETUYHHBI, X KIACCU(PUKAIIHS.

CBOIICTBa U YHCIIOBBIE XAPAKTEPUCTUKHU JTUCKPETHBIX M HEMPEPHIBHBIX
CIIyYalHBIX BEJIMYHH.

10. Hekoropele  pacmpenelieHuss  BEPOATHOCTEH  JTUCKPETHBIX |
HETIPEPHIBHBIX CIyYalHbIX BEJIUYHH.

11. 3amaun mareMaTH4ecKoM cTaTUCTUKU. Beibopka. ['eHepanbHas u
BBIOOpOUYHAsE COBOKYIMHOCTH. CTaTUCTHYECKasi BEPOSITHOCTb.

12. Craructuueckoe  pacrpejaeineHue  BbIOOpku.  [lomuron  yacror.
I'ucrorpamma.

13. Craructuueckue OleHKH MapaMeTpoB paclpeaesICHUs.

14. TlonsiTuE CTATUCTUYECKOUN TMITOTE3HI.

15. Cxema npoBepKU THIIOTE3bI.

16. DnemeHnthl  Teopuu  Koppemsiuuu.  McciemoBaHue — ciydalHBIX
3aBUCUMOCTEN Mexay BenuuuHamu. KosapduimeHT koppensiuuu U €ero
CBONCTBA.

17. Tlonstme o0 makeTax MPUKIAAHBIX MPOrpaMM  MHOTOMEPHOTO
CTaTUCTUYECKOTO aHAJIN3A.

CoNooakrwdE

3aoanus ons camocmosmenvHol pabomol.

1. Bec wMemkoB ¢ caxapoM TMpeACTaBIsIeT  CcO00Ml  HOPMAaJbHO
pacipeneNieHHy0 CIy4YaHyI0 BEJIMYMHY C MAaTEMAaTHYECKUM OXUIaHUEM
20 xr U cpeaHeKBaapaTH4YecKuM oOTkiIoHeHuem 0.5 xr. Omnpenenutsb
BEPOSITHOCTh TOTO, YTO CIy4allHO BBIOPAHHBIM I KOHTPOJS MEIIOK
Oynet Becuth He MeHee 19.8 kr. C xakoW BeposTHOCTHIO maptus u3 10
MEIIKOB OyJeT Becuthb He Oosee 200 kr?

2. ExenHeBHBbIN crnpoc Ha XJie0 B OpraHU3aIuu OOIIECTBEHHOTO ITUTaHUS
3a/aeTcs paclpeiciCHHeM BEPOATHOCTEH, yKa3aHHBIM B TaONUIle; MPHU
3TOM oauH 0atoH xJjeba nmpuodpertaercs o 30 py6., a npogaercs mo 40
py0. Eciii oH He peain30BaH B TOT )K€ J€HB, TO K KOHITY JTHS €TI0 MOYKHO
npoJiaTh TOJBKO 3a 15 py0. Benmnuuna 3amaca xjie0a MOXKET MPUHUMATH
OJIHO W3 BO3MOXXHBIX 3HAYCHHUH CIpoca, KOTOPhIC yKa3aHbl B TaOJHIIE.
CxoybK0O 0aTOHOB XJie0a ClIeTyeT 3aKa3bIBaTh €KETHEBHO?

Cripoc (n) 150 200 250 300

BepostHocTs (P(n)) 0.3 0.4 0.2 0.1

3. B roctununy moctynuino 30 HOBBIX TEJIEBU30POB, CPEOM KOTOPBIX 5
UMEIOT CKpbIThie edexTrl. Haygauy orOupaercs onun teneBusop. Kakosa
BEPOSITHOCTh TOTO, YTO OH HE UMEET CKPBITHIX Ae(EKTOB?
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4. U3 maptum, comepxkamieit 10 uzgenuit, cpean KOTOPHIX 3 OpakOBaHHBIX,
HayJayy M3BJIEKalOT 3 u3nenus. HallTu BepOATHOCTH TOTO, YTO POBHO
OJIHO U3 HUX OpaKOBaHHOE.

5. ns  curHanuzanmuu 00 aBapuM  YCTAaHOBJEHBI JBa HE3aBHUCHUMO
paboTaIMX CUrHAIM3aTopa. BepoATHOCT, TOro, 4YTO MpU aBapuu
curHaiausatop cpaboraer, paBHa 0,99 mis neporo curnanmsaropa u 0,95
st BToporo. HaliTu BeposiTHOCTH TOro, 4TO MpU aBapuu cpaboTaeT
TOJIBKO OJIMH CUTHAJIN3ATOP.

6. JluckperHas cnydaiiHas BeIMYMHA X 3a7aHa PSJAOM pacIpeaesieHUs.
Haitru:

1) pyHKIMIO pacupeaeIeHus Fe u €€ rpaduk;

2) MaTeMaTH4eCKOe omnnaHHeM IY 5

3) nucrepcnio 2 k.

X 1 3 4 7 8

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

7. 3azLaHa HCIIPCPBIBHAA cnyqaﬁHaﬂ BennunHa X C IIOMOIIBIO ITNIOTHOCTHU

pacrpeenenus BeposTHocTeii /- “/, COCPEIOTOYCHHAS Ha OTPE3KE ko

0;x<0
f(:: 3x? =2x+1;0<x<1

0; x>1.

a) Haiitu pyHkuto pacnpeneneHus Fe_ ¥ €€ Tpaduk.

0) Haiitn maTemaTraeckoe omnnaHHeM IY -

B) Haiitu nucnepcuto D IY

a+b_3b—aj

r) Haiitu BeposTHOCTH MONafaHusi B UHTEPBA ( 2 2

8. Jlana BriOOpKa o0beMoM n =30

--------------------------------------------------------------------------------------------------------------------

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

a) Haiftu cratuctuyeckuil psj ¥ MOCTPOUTDH MOJUTOH YacTOT.
0) CocTaBUTh UHTEPBAJIBHBIN CTATUCTUUECKUHN psifl, B3sB 7-10 UHTEpBaNOB, U
OCTPOUTH TUCTOTPAMMY YaCTOT.
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1.

s W K

7.

— D 1

B) Haiitn MaTematmueckoe OKuJaHHE X' BBHIOOPOUYHYIO TUCIIEPCHIO ¢
2
HCIIPABJICHHYIO BBIOOPOYHYIO  JHCIIEPCHIO S+  BBIOOPOYHOE CpelaHEe

KBaJApaTH4ICCKOC OTKIIOHCHHUC 0‘*, HCIIPABJIICHHOC CPCIHCC KBaAPATHYICCKOC
OTKJIOHCHHE S.

9. Menemxepy mo 6€30MacHOCTH KJIMEHTOB HEOOXOIMMO MPOAHATU3NPOBATH
ypOBeHb ee obecrnieueHus. N3BeCTHO, UTO B CPEHEM KaXK/ble YETHIPE rojia ¢
KJIIMEHTaMU TMPOUCXOASIT 2 CEpPhE3HBIX HECUAaCTHBIX ciydas. Kakum Oyner
3aKOH pacHpelle]IeHUus] YMClIa HECYAaCTHBIX CIIy4aeB 3a yKa3aHHbBIN
IPOMEKYTOK BpPEMEHHU, M KaK BBITISAUT ero rpadux? KakoBbl 4uCIOBBIC
XapaKTEepUCTUKU 3Toro pacmpeaenenua? Kakolt Bujgy wumeer ¢yHKUIUA
pacmpenesieHusl Yucia HECUYAaCTHBIX ClydaeB 3a uyeThlpe roga? Uemy paBHa
BEPOSITHOCTh TOTO, YTO 3a YETHIPE rojia ¢ KIMEHTAMU MPOU3OUIET MeHee 3-X
HECYACTHBIX CIIy4aeB?

10. Tlo BeIGOpKe 00BeMa N=9 | y3BneueHHON M3 HOPMAaNbHOM reHepaabHOM
COBOKYMHOCTH C M3BECTHBIM CPEJHMM KBaJpaTUUECKHM OTKIOHeHHeM O =4,

HaiieHa BbIGOpouHas cpemmsii X =102 Ilpu yposre s3maunmmoctu 0,05

H,-M& =15

IIPOBEPUTH HYJIEBYIO THIIOTE3Y IIPU  KOHKYPHUPYIOLIEH

runorese Hi M€ >15

11. Tlo aBym BBIOOpKaM, 00BEMBI KOTOPHIX N=10 U M=8, W3BICUCHHBIX W3
HOPMAJIbHBIX T€HEPAIBHBIX COBOKYITHOCTEH, HalJIeHbI BHIOOPOYHBIEC CPEIHUE

- - , 2
(X=1423 ; y=1453) y yenpasnennsie aucnepcun (5x =27 u Sy 3’2). Ipu

a =0,01 H, M =M

YPOBHE 3HAUMMOCTHU IIPOBEPUTH HYJIEBYIO TMIIOTE3Y

MIPYA KOHKYPUPYIOIIEN TUIIOTE3E H:M & =M -, CUATAs, YTO D& =D¢ -
12. TloctpoiiTe nuarpamMmy pacceWBaHHs MJIS IBYMEPHOW COBOKYITHOCTH
JAHHBIX O KOJWYECTBE KOHTAKTOB MEHEIKEPOB IO MPOJaKaM FOCTUHUYHBIX
yciayr U oObeMax WX MOpoJax, MPEeJACTaBICHHOW B Talnuie. BeisicHuTe,
CYIIECTBYET JIM MEXK/1y YKa3aHHBIMU BEJIMUYMHAMU B3aUMOCBS3b.

MeHenwep HKoHTaktel |O6bem npoga

Crpunos A.A. 140 126200
Beroukwid 6.4, 220 182510
PaskMH J1.A. 160 141770
ArywrmH P 170 138280

OCHOBHAA 1 JOITOJIHUTEJIBHAA YUYEBHASA JIMTEPATYPA

OcHoBHas JuTEpaTypa

banauu, K. B. Beicmas marematuka : yueOnmk : [16+] / K. B. bannun,

B. H. bamsikos, A. B. Pykocyes ; nog o6mi. pea. K. B. bannuna. — 3-e usn., crep. —
Mockgra : ®JIMHTA, 2021. — 360 c. : Ttabxa., rpad., cxeM. — Pexxum jmocrtyna: 1o
noamucke. —  URL:https://biblioclub.ru/index.php?page=book&id=79497 —
bubmuorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT : 31€KTPOHHBIN.
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2. [MankuH, A. C. 3agaun Cc peumieHusIMM 1O BBICIIEH MaTEMaTUKE, TEOPHH
BEPOSITHOCTEH, MaTeMaTUYECKON CTaTUCTHKE, MaTEeMaTUYECKOMY
nporpammupoBanuio : ydeOnoe nocodbue / A. C. llankun, B. A. [lankun. — 10-e
u3., crep. — Mockaa : JlamkoB u K°, 2021. — 432 c. : uin., Ta6in., rpad. — (YueOHbie
u3naHusg A OakanmaBpoB).  —  Pexkum  gocTtynma: MO MOJANHCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=684406 — bubmuor.: c. 428. —
ISBN 978-5-394-04457-1. — TekcT : 37€KTPOHHBIM.

3. Bricias matemaTuka sl 5)KOHOMUCTOB [ DNEKTPOHHBIN pecypc|: yUeOHUK s
CTYJIEHTOB BY30B, OOYyYaIOIUXCSA TO JKOHOMHYECKHUM creruanbHocTssm/ H.III.
Kpemep [u ap.].— DnextpoH. TekcroBblie ganubie.— M.: FOHUTU-JJAHA, 2015.—
481 c.— Pexum noctyna: http://www.iprbookshop.ru/52071.— 9BC «IPRbooks»

4. banaun, K. B. Kpatkuit kypc Beiciieit mareMatuku : yueOnuk / K. B. banaun,
E. JI. Makpuzaenko, A. B. Pykocyes ; mox obur. pen. K. B. banauna. — 5-e u3g. —
Mockaa : [amkos u K°, 2021. — 510 c. : uin., Tabmn., rpad. — (YueOHble U3gaHus IS
OakaaaBpoB). — Pexxum J0CTyTA: o HOJIITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=684195 — bubGnuorp. B KH. —
ISBN 978-5-394-04146-4. — TekcT : 3J€KTPOHHBIH.

JlonoJIHMTe IbHAA JTUTEPATypa
5. Bectnuk MockoBckoro ynuBepcutera. Cepusa 15. BrruncinurenbHas
MaTteMatuka U kuOepHetnka / 1. pen. E.M. MowuceeB ; yupen. MockoBckuid
rocyaapcTBeHHbli  yHuBepcuter uM.  M.B.  JlomonocoBa,  ®akynbTeT
BBIYHMCIIUTEIbHON MareMaTuku U kuOepHetuku MIY. — MockBa : MockoBCKHiA
['ocynapctBennsiii Yausepcutet, 2021. — Ne 1. — 53 c. : cxeM., Tabi., uin. — Pexum
JOCTyTA: o MOJIMHCKE.
URL.: https://biblioclub.ru/index.php?page=book&id=610694. — ISSN 0137- 0782 -
TeKCT : 2IIEKTPOHHBIN.
6. Breiciras maremaTuka IS 9KOHOMHCTOB : y4ue0. MocoOue sl CTy[A. DKOH.
By30B / H.ILI. Kpemep [u ap.] ; mox pen. H.III. Kpemepa. - M. : KOHUTU, 1997. - 439
C.
7. MaremMaTtika B JKOHOMHKE : Yd4eO.-pakT. MOCOOME IO MaTeMaTHUYeCKOMY
ananu3y / aBT.-cocT.. B.M. 3aGeiiBopora, O.I'. 3aBbsuioB; YpCOU ATuCO, Kad.
BBICIIIEN MaTeMaTHKH. - Yenstounck, 2007. - 184 c.
8. Marematrka B 3KOHOMHKE. OCHOBBI JTMHEHHOU anreOpbl, BEKTOPHOM anredpbl
Y aHAJIMTUYECKOW reoMeTpuu : yued. mocobue / aBT.-cocT.: B.W. 3abeiiBopoTta, O.I'.
3aBbsnioB ; 2. YpCOU ATuCO, Kad. Beicur. maTemaTuku. - Yensounck, 2006. - 128 ¢
Q. [IpakTuKyM 1O BBICHIEH MaTeMaTHUKe JUisi SJKOHOMHUCTOB : yueO. mocobue st
By30B / moa pen. H.II. Kpemepa. - M. : OHUTH, 2004.,2005 - 423 c.

8. TIEPEYEHB MIPOTPAMMHOI'O OBECIIEYEHWS,
WH®OPMAIIMOHHBIX CITPABOYHBIX CUCTEM U MHTEPHET -
PECYPCOB, HEOBXOJMUMBIX JIJIs1 OCBOEHMS U CLHUTIJINHBI

(MOJYJIST)
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Ne

i HNuTepHer pecype (axpec) Onucanue pecypca

1. hitp://znanium.com/bookread.php DNeKTpOHHO-OMOIoTe HAs cucTeMa,
cojepXxamas JUTeparypy IO MaTeMaTHKe U
CTaTHCTUKE

2. CaliT mo pemeHHI0 3a7ay JMHEHHOW anreOpsl B
pexuMe  omnaiiH.  [IpencraBieHsl  criocoObI

http://www.reshmat.ru pemieHusT ~ CHCTEM  JIMHEHHBIX  YpaBHEHUIA,

BBIYHMCIICHUE  ONpeleNuTeNel, JIeicTBus ¢
MaTpHUIAMH

3. | http://www.mathworks.ru Caiitr  comepkut mporpammel  MATLAB ¢

QIrOpUTMaMH JJII MAaTeMaTH4YECKUX pPACUETOB U
rpaduyecKoil BU3yaau3aluuu

4. http://diffurov.net Caiit mo  pemenuro  auddepeHInATBHBIX

ypaBHEHUN
5. hitp://intearaloff.net CalT npeqHa3HA4YCH IS PEHICHHS _ PasiMHHBIX
3aj]a4 110 MaTEMaTHKE B PEIKUME OHJIAIH
6. DIEeKTPOHHO-OMOINOTeYHAs cucTeMa,
http://www.iprbookshop.ru/ cojepxamas JUTeparypy IO MaTeMaTHKe U
CTaTHUCTHKE
7. http://math.semestr.ru CaiiT, coaep Kaluii aIrOpuTMbl PEIICHUS

Pa3JIMUYHbIX MATCMATHUUYCCKUX 3ada4

9. TPEBOBAHUS K MATEPUAJBHO-TEXHUYECKOMY U YYEBHO-
METOJIMYECKOMY OBECIEYEHUIO JUCHUIIIUHBI (MOJIY.JIS)

[TomernieHusi, B KOTOPBIX MPOBOIATCS 3aHIATHS, MPEJACTABISAIOT cOO0N ydueOHbIE
ayJIMTOPUH JIJIs1 TIPOBEACHUS yYEeOHBIX 3aHATHN. [|aHHBIC ayauTOpUHM OCHAIEHHBIC
000pyI0BaHUEM U TEXHUYECKHUMH CPEICTBAMH O0YUCHHUS.

KoMmnbroTepsl, HH(OPMALMOHHO-TEJIEKOMMYHUKAIHOHHbIE ceTH,
annmapaTHO-MPorpaMMHbIe M AayJIHOBH3YyajibHbIe CpeACTBA, HAXOAAIIHECS B
yueOHBIX ayIUTOPHUSX:

- HoyTOYK Lenovo B50 (a1t mpenoaBaTesisi) ¢ BBIXOJOM B CETh HHTEPHET;

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

- akkyctryeckas cucrema Microlab;

- DKpaH JIsl MPOEKTOPa,

- TOCKa MapkepHas (yueHU4YecKas TOCKa);

[Tomemenuss isi  CaMOCTOSITENIbHOM — pabOThl  OOYYAIOMIMXCS ~ OCHAIIEHBI
KOMITBIOTEPHON TE€XHUKOU U UMEIOT BO3MOXXHOCTH TIOJIKJIFOUEHUS K CETH UHTEPHET U
00eCIeynBaOT JOCTYI K JJICKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEILHON Cpee
aKaJICMHUH.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

B IIpoLecce OCBOCHMHA AU CITHUITIIMHBI HCIIOJIB3YIOTCS cdieayrouame
06paBOBaTeHBHI)Ie TCXHOJIOTHH.

1. CranapapTHble METOIbI 00YYEeHUsI:
®  JICKLIWY,
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® MPaKTUYECKHE 3aHITHS, Ha KOTOPHIX OOCYKIAIOTCSI OCHOBHBIE TTPOOIIEMBI,
OCBEIICHHBIE B JIEKIUIX U C(HOPMYTUPOBAHHBIEC B JOMAIIHUX 3a/IaHUSIX;

®  [IHMCHbMEHHBIC WM YCTHBIC JIOMAIITHUE 33]JaHUS;

®  PpAaCUETHO-aHAIIUTUYECKHUE, pacCUeTHO-TpauuecKkue 3aJaHus;

®  KOHCYJIbTAllUM IPEIOJaBaTeleu;

e caMocTosiTelibHas paboTa CTYJIEHTOB, B KOTOPYIO BXOJUT OCBOCHHE
TEOPETUUYECKOr0 MaTepuaia, MOJrOTOBKA K MPaKTUYECKUM 3aHSATHUSAM, BBIOJTHEHHE
yKa3aHHBIX BbIIIE MMCbMEHHBIX/YCTHBIX 3aJ]aHUM, paboTa ¢ TUTEPATYPOH.

2. Meroabl o0ydyeHHsi ¢ NpUMEHEHHEM HHTEPAKTHBHBIX (opMm
00pa3oBaTeJbHbIX TEXHOJIOTHIi:
® UHTEPAKTUBHBIE JICKIUH;
® KPYIJIbIE CTOJIBI;
® IPYNIOBBIE JUCKYCCUU U IPOEKTHI;
®00CyKJI€HUE PE3yJIbTaTOB PabOThI CTYAEHUYECKUX HCCIIEOBATENbCKUX TPYIIIL.
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JIMCT COI'JTACOBAHMUA

Ne n/m [Toapaznenenue Damuiug [Joanuco Jata

1 Kagenpa skoHOMUKH 0.B. 3y6koBa ) ~_— | 21.06.2022
>y 2

2 Kadempa MuVTI E.B. Mackaitkuna / e 7 | 21062022
3 Kadempsr TEM/] E.I1. Mackalikna e/[/;‘?’ 21.06.2022
“MeTox. 0. V70 | 21.062022

4 Yueb.-MeTo. oTaeN M.O. lepsbuuera ) W’ 1.06.202
5 Bubimotexa I".B. IllnakoBa L7 21.06.2022

L 5 /

22




		2022-10-28T18:51:57+0500
	АКАДЕМИЯ ТРУДА И СОЦИАЛЬНЫХ ОТНОШЕНИЙ; ОУП ВО "АТИСО"




