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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

1. MEJb U 3AJAYU N3YUYEHUSA JUCHUTLIAHBI (MOIYJIST)

I_[e.mﬂo H3y4YCeHUdA NUCHUIIVIMHBI SBJSACTCA - ABJIICTCA O3HAKOMIICHHC
CTYACHTOB C OCHOBAMM aIlriapara BBICILIEH MaTeMaTUKU AJI1 PCHICHUA TCOPETUUCCKUX
M IMMPAKTHYCCKHUX 3aJa4 9KOHOMHKH, a TAKIKC 000CHOBaHME 3HAYMMOCTH U (byHKHI/Iﬁ
MAaTCMAaTUKHU B aHAJINM3C 3KOHOMHWYCCKHX IPOLCCCOB U IMOATOTOBKC YIIPABICHUCCKUX

pelieHnii, B  MPOTHO3ZUPOBAHMM U  pa3pabOTKE  CLIEHapUEB  COILMAJIBHO-
HKOHOMHUYECKOTO Pa3BUTHA.
enr wu3ydeHus JUCHUIUIMHBI «BpIcliags MareMaThkay JOCTHraeTcs

MOCPEJICTBOM PEIICHUS B Y4EOHOM IpoIlecce CIASAYIONINX 3a/1ay:

dbopMupoBaHUe 3HAHUN, YMEHHII M HABBIKOB, HEOOXOIUMBIX MPH
MPAKTUYECKOM TPUMEHCHUM MATEMaTHUYECKUX W€ W METOAOB aHaln3a |
MOJEIUPOBaHUS B MPO(HECCUOHAIBHOU I TENHLHOCTH;

NOJTy4YEHUe

IMPAaKTHYCCKHUX

HaBBIKOB

pacdera  MOKa3aTesew,

HCIIOJIB3YCMBIX JJIA MOHHUTOPHUHTA CONUAJIBHO-9KOHOMHWYCCKOT'O PA3BUTHA,

BbIpaOOTKa

HAaBBIKOB K

HKOHOMHUYECKHUX MPOOIIEM.

MAaTCMATHYCCKOMY

HCCICAOBAaHUIO

2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS IUCIHUATLIVHBI
(MOJYJIST)

2.1 Tlnanupyemble pe3yJbTAaThl 00y4eHHS MO JUCHUIIUHE

N3yyenne

JUCHUITIITMHBI «Bpicmas

dbopMupoBaHUE CIETYIOMNUX KOMITICTCHITMN:
YHUBEPCAJbHBIX KOMIIETEHIMH U MHIANKATOPOB UX JTOCTH/KEHMS :

MaTreMaTukKa» HaIIpaBJICHO Ha

Kareropusi Koa m HanmenoBanue Kon 1 HauMeHOBaHMe MHAMKATOPA
(rpynmna) YK odmenpodgeccuoHATbHOMN AOCTUKEeHNI 001enpodeccuoHAIBLHOM
KOMIIeTCHIIMHU KOMIIeTEHIIUH
Cucremnoe wu | YK-1. Cnocoben ocymectBiath | YK-1.1. 3Haer nmpunIunsl coopa, ordbopa u
KPUTHUYECKOE MOWCK, KPUTHYECKUW aHaimM3 W | 0000Imennss  WHPOPMANUK,  METOJIUKH
MBIIIICHHE cuHTe3 uHGPOpMAllMK, NTPUMEHATH | CACTEMHOTO  TOJIXOJa JUIA  pelIeHHS
CUCTeMHBI TOJIXOJ[ I PEIICHHs | MPOPECCHOHANBHBIX 3a/1a4
IOCTaBJICHHBIX 3a/1a4 VK-1.2. VYMmeer aHaJM3UPOBATh u
CHUCTEMATU3UPOBATh pa3zHooOpa3HbIe
NaHHbIE,  OLEHHWBaTh  3()PEKTUBHOCTH
MpoLeayp aHaiu3a MpoOJieM W TPUHSITHS
pelIeHuit B npo¢ecCHoHANTBHON
NEeSATETbHOCTH
VK-1.3. Bnageer HaBbIKAMH Hay4YHOTO
MOMCKA W TPAKTUYECKOM paboThl C
nH(OPMAIIMOHHBIMU HMCTOYHHKAMU;
METOJaMU IPUHSITHUS PEeIICHUN
VYK-10. Crocoben npuauMath | YK-10.1. Tlonumaer 0a30Bble HPUHIMITBI
000CHOBaHHBIE 3KOHOMMNYCCKUEC (I)yHKI_II/IOHI/IPOBaHI/ISI 9KOHOMUKH n
pemeHuss B Pa3MYHBIX  OOJACTAX | IKOHOMHUYECKOTO pAa3BUTHSA, MeId  (OPMEI
KHU3HCOACATCIBHOCTH. ydacTud rocygapCctBa B 9dKOHOMUKE
VYK-10.2. IlpumeHser MeTOAbl  JUYHOIO
OKOHOMHYCCKOTO n (bPIHaHCOBOFO
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TUTAHUPOBAHUS JUISI JOCTIDKCHUST TEKYIIUX U
JIOJITOCPOYHBIX (hrHAHCOBBIX Leneu,
WCIONB3yeT (DUHAHCOBBIC HMHCTPYMEHTHI JIJIst
yIpaBICHUS JHYHBIME (QUHAHCAMHU (JTMUHBIM
OIO/DKETOM),  KOHTPOJHPYET  COOCTBCHHBIC
SKOHOMHUYECKHE U (PUHAHCOBBIC PUCKH

o01menpodeccuOHAJIbHBIX KOMIIETEHIIMH M MHANKATOPOB UX J0CTH/KEHUS |

Kareropus Koa u HaumeHoBaHue Ko u HamMeHOBaHHe HHANKATOPA
(rpynmna) OIIK odmenpodgeccnoHATbHON AOCTH/KeHNH 001menpodeccuoHAJIbLHOM
KOMIIETEHIIUH KOMIETeHIHH
Crioco6HOCTh OIIK-2 Crocoben ocyumiectiarh | OIIK-2.4  Ananusupyer, BblOMpaeT u

OCYLIECTBIIATH cOop, 00pabOTKy M CTaTUCTUYECKHI
cOop, aHaNMM3 W | aHAJIU3 JAHHBIX, HEOOXOIUMBIX ISt

00OCHOBBIBAET MAaTEMAaTHUECKHUE MOACIHN
AJi pCUHICHUA 3a/1a4 B 00J1aCTH YKOHOMUKU

00paboTKy pelieHus IIOCTABJICHHBIX | U YIIPaBICHUS

JTAHHBIX, SKOHOMHUYECKHX 3a]a4 OIIK-2.5 3maer wmetomsl GopMaTu3aIiH
HEO0XOIUMBIX pa3HbIX ~ DKOHOMHYECKMX  3aJad B
JUIsL  peLIeHUs MaTeMaTHYeCKHE 3a7aud U YMETh pellaTh
npodeccroHab X C TIOMOIIBIO HAKOIUIEHHBIX 3HaHWHM B
HBIX 3aja4 o0JacTy BbICIIEH MaTEMaTUKHU

2.2 Pe3yabTaTbl 0CBOEHHS 00pPa30BaTeIbHOI MPOrpaMMbl

B pesyibrare u3ydeHus: AUCHUILUIMHBI O0YyYarOIINICS TOKEH:

3HaTh:

- OCHOBHBIE TIOHSTHUS M METOJbl MaTEMAaTUYECKOTO aHaJIN3a, JIMHEHHOU anreopsl,
AHAJIMNTHYECKOW T€OMETPHUM, TEOPUH BEPOSITHOCTEW M MAaT€MaTUYECKOW CTAaTUCTHUKH,
TMPUHITUITEI MATEMATHYECKUX PACCYKJIECHUN U MATEMAaTHIECKUX JTOKA3aTEIhCTB.

- IPUHILIMIBI ¥ METOJIbI cOOpa, aHalu3a U 00PabOTKH MaTEMAaTUUYECKUX JIAaHHBIX,
HEOOXOIMMBIX JIJIS1 PeIIeHus MPOGeCCHOHANTBHBIX 3a71a4.

Ymern:

- pa3OuparbCsi B MNPOPECCHOHAIBHBIX BOIMpoOcax, CHOPMYJIUPOBAHHBIX Ha
MaTeMaTUYECKOM SI3bIKE;

- IPUMEHATh MATEMAaTHYECKUE TOHSTHUS MPU ONMUCAHWM TPUKIAIHBIX 3a/ad U
UCIIO0JIb30BaTh MaTeMaTHYECKUE METO/IbI TIPU UX PEIICHUHU.

- TpPUMEHSTh COBPEMEHHbIE METOJbl cOopa, aHamuza U 00paboTKH
MaTEMaTUYECKUX JAHHBIX B TPO(PECCHOHATBLHOM NEeSITETbHOCTH

HaBbiky W/WJIM ONBIT 1€ATEIbHOCTH:

- CIIOCOOHOCTDH OCYIIECTBIIATH COOP, aHANIU3 U 00PabOTKY JTAHHBIX, HEOOXOIMMBIX
JUTsI perieHust Tpo(ecCHOHaNbHBIX 3a/1a4;

- BJIJICHUE MeToJdaMu MaTEeMaTU4YECKOTO OTTHCAHMUS THTIOBBIX
npo(ecCHOHaNBHBIX 3a/1a4 U MHTEPIIPETAIINN TTOJTYICHHBIX PE3yJIbTaTOB

- HaBBIK MPUMEHEHHS] COBPEMEHHOT0 MAaTeMaTH4YECKOr0 WHCTPYMEHTapus s
pELICHHs] SKOHOMUYECKUX 3a/1ay, aHaJiu3a pe3yJIbTaTOB MAaTEMaTUUYECKUX PACUETOB U
000CHOBaHUSI MTOJTYUYECHHBIX BBHIBOJIOB
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3. MECTO JUCUUIIIAHBI (MOAYJIST) B CTPYKTYPE
OBPA30OBATEJILHOW TPOTPAMMUBI

JMucuuminHa «Beiciias MareMaTuka» OTHOCUTCA K 0Osi3aTelbHOM 4acTh y4eOHOTro
riaHa HarpasyieHus noarotoBku 38.03.01 DxoHomuka.

4.  OBBEM JUCHUTLIMHBI (MOYJIST) U BUJBI YYEBHOI PABOTBI

Bcero vacos
. JIs1 OYHO- .
O6BeM Jns ounom A . Jnst 3a0uHOM
JUCTTUTUTHHBI 3209HOM
(opmer (hopMbI
bopMbI
00yueHus 0o0yueHus
o0yueHus
O0masi Tpya0eMKOCTb IMCIHHUIINHBI
st TPy At 6/216 6/216
(3a4eTHBIX eIMHMII/YACOB)
KonrakTHass paGora —  ayauTOpHbIE 78 56
3aHATUA:
Jlexknuu 24 20
CeMuHaphl, TPAKTHYECKUE 3aHITHS 48 30
JlabopaTopHbie pabOTHI
Kt3a, K12k, Koncd 6 6
CamocrosiTeibHAsI pabora
o0yuarouerocst (Bcero c 106 128
NMPOMEKYTOYHOM aTTecTanmneii)
Bua  npomekyTo4HOH  arTecTanuu 3ager 3ager
(3auer, dK3aMeH) Ok3amen (32) | Dx3amen (32)

5. COAEPXAHUE JUCHUNJIHUHbI MOAYJIsI)

5.1 Conepxanue TUCUMILTHHBI (MOYJIs1)

Paznen 1. Jluneiinas anreOpa
Tema 1.1. MaTtpuubl U onpeaeanuTeINu.

OcHOBHBIC TTOHATHS JTMHEHHOHN anreOpbl. Bunbl maTpuil. JInHeliHbIe oniepaiuy Hal
MarpuriaMu. TpaHCIIOHUPOBAHUE MATPHIL. Y MHOXKEHHE MATPHUIL. DJIEMEHTAPHbIC
npeobpazoBanus MaTpuil. OnpeaeuTeNbh KBaPpaTHOW MaTpuIlbl. MUHOD U
anredpandeckoe JoNoHeHUE. Pa3nokeHne onpenennuTess 10 CTPOKE U CTONIOIY.
CaoiicTBa onpeaenuteneit. O0patHas MaTpulla U CIOCOOBI €€ BhIUUCIICHUS. PaHr

MAaTpPHLBI.

Tewma 1.2. CucreMsbl JINHEWHBIX YPaBHEHUN.
OcCHOBHbIE MTOHATHS, ONpeieNIeHUs] U (POPMBI 3aIIUCH CUCTEMBbI JIMHEHHBIX
anreOpanyeckux ypaBuenuit (CJIAY). Ycnoue coBmectHoctu CJIAY. Pemenue
CJIAY no popmynam Kpamepa. 3anucs u pemenne CJIAY B MaTpudHOM BUJIE.
Pemenne CJIAY metonom IMaycca. O6miee pemenne CJIAY. [Ipumenenue CJIAY B

HYKOHOMHUKE.
Tema 1.3. BekTopHble TpOCTpaHCTBA.

OmnpezneneHue, CBOMCTBA U IPUMEPBI BEKTOPHBIX MPOCTpaHCTB. Onepaiuu Haj
BekTOpamu. CKaasipHOE, BEKTOPHOE U CMEILIAHHOE NMPOU3BEJEHNE BEKTOPOB. YTOJ

MEXy BEKTOpaMHU
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Paznen 2. AHanuTH4uecKas reoMmeTpus

Tema 2.1. AHanuTruyeckas reOMETPUs Ha MIJIOCKOCTH.

OCHOBHbIC MTOHATHS aHATUTUYECKOU reoMeTpuu. Pa3nuunbie BUAbl ypaBHEHU I
PSIMOM Ha IJIOCKOCTH. B3anMHOE pacmoiokeHne NPsMBIX Ha IJIOCKOCTH.
['eomeTpuueckass HUHTEpHOpETAIUs PEIICHUS CUCTEMbI JIMHEHHBIX HEPABEHCTB.

Tema 2.2. AHaIUTHYECKAsi TEOMETPHUS B IPOCTPAHCTRBE.

PaznuyHbie BUABI ypaBHEHUH MIJIOCKOCTH U MPSMOW B IPOCTpaHCTBE. B3auMHoe
PacCIoI0KEHUE TIIIOCKOCTEN, MTPSAMBIX, IPSIMOM U TNIOCKOCTH B IPOCTPAHCTBE.
Pa3nen 3. MaremaTu4eCKUM aHaIn3

Tema 3.1. UucnoBsie nociieioBatebHOCTH. [Ipenesnbl u ux cBOMCTBA.

UucnoBsie NOCIEIOBATEIBHOCTH U Ollepaliiy HaJ HUMU. OrpaHuYeHHbIE U
HEOTrpaHWYEHHBIE MTOCIIEI0BaTENbHOCTH. [Ipenen nociaenoBaTeabHOCTH U €ro
cBOMCTBa. beckoHeuHO Manble 1 OECKOHEUHO OOJIBIINE MOCIEA0BATEIbHOCTH U UX
cBoricTBa. Cxoasmmecs 1 MOHOTOHHBIE TIOCJIEIOBATENBHOCTH, X CBOMCTBA.

Tewma 3.2. ®ynkuuu ogHOM nepeMeHHou. [Ipenen u HenpeprIBHOCTh PYHKIUU.
Onpenenenue GpyHKIMH 0gHOM nepeMenHol. CriocoObl 3ananust GyHkuuid. ['paduku
OCHOBHBIX 3JIEMEHTapHbIX QyHKIMM. Cll0XKHas U B3aUMHO 00paTHbIE QYyHKIUU.
[IpuMepsb! GyHKITUHN, UCTIOIB3YEMbIX B SKOHOMHUKE U yrpaBieHuu. I[Ipenen hyHkimuu
B OECKOHEYHOCTHU U B TOUKE. beckoHeuHo Maiibie 1 0eCKOHEUHO OO0IbIINe (PYHKIUH,
ux cBoictBa. OCHOBHBIE TEOpEMBI O Tipeaenax. [IepBrlil 1 BTOpoi 3aMeyaTeIbHbIE
npenensl. HenpepbsIBHOCTD PyHKITUH.

Tema 3.3. TuddepennmanbHoe HCUnCIeHHe GYHKIMN OJTHON ITEpEMEHHOM.
OmnpeneneHue Npon3BOIHON (PYHKIIMU OJHON NEPEMEHHOM, €€ TEOMETPUUECKUN U
dbusmaeckuit cmbici. OcHOBHBIE TpaBuiia Auddhepenimpoanus. Tadmuma
IPOU3BOHBIX OCHOBHBIX dJIeMeHTapHbBIX QyHKIUH. Juddepenuan yHkmm.
[IpousBoanbie U quddepeHIranbl BEICIIMX MOPsAKOB. OCHOBHBIE TEOPEMBI
nuddepennmansaoro ucurncienus. [pasuno Jlonurans. YcioBust BO3pacTaHus u
yObIBaHMs PyHKIMU. ToukH 3KCcTpeMyMa. DKCTpeMyMbl GyHKIUU. Heobxoanmbie
yCJOBHS IKCTpeMyMa. JlocTaTouHbIE NPU3HAKU CYIIECTBOBAHUS DKCTPEMYMA.
Haxoxnenue HaubobIIEro 1 HAMMEHBIIET0 3HAY€HUN HETIPEPHIBHON HA OTpPE3Ke
byHKIMU. BBITTYKIIOCTh U BOTHYTOCTh, TOUKH Nieperuda. AcuMnrtotsl. Mcciaenopanue
dbynkuuu. [Toctpoenue rpaduxa dynkuuu. [IpunoxeHus mpou3BOAHON B
HSKOHOMHUKO-YTIPABJICHYECKUX pacyeTax.

Tema 3.4. HHrerpanbHoe ucuucienne PyHKINN 0THON EPEeMEHHOM.
[TepBooOpa3Has GpyHKITMN OHOM IEPEMEHHON U HEOTPEEIEHHBIA HHTErPall.
CBoiicTBa HeolnpeaenEHHOTo nHTerpaia. Tabauiia HHTErpaaoB OT OCHOBHBIX
AJIEMEHTAPHBIX (PYHKITHI. MeTO bl BRIYUCIICHHS HEOTIPEACIEHHOTO HHTErpaia.
OmnpeneneHHblil THTErpall, €ro CBOCTBA. Briuncienne onpeaenéHHoro HHTerpaia
no ¢opmyne HptoTona-JIeitOnuna. 3amMeHa nepeMeHHO! B oNpeIeIEHHOM UHTETpaie,
MHTErPUPOBAHUE 10 YacTAM. ['eoMeTpruueckue 1 3JKOHOMHUUECKUE MPUIT0KEHHUS
onpenenéHHoro naTerpana. HecoOcTBeHHbIE MHTETPAJIbI C OECKOHEUHBIMU
npeaesaMyu HHTErPUPOBAHUS U OT HEOTPAaHUYEHHBIX (DYHKIIH.

Tema 3.5. uddepennuanbHoe ncurcieHue QyHKINN MHOTHX MTEPEMEHHBIX.
DyHKIMY MHOTHX ITepeMeHHbIX. JInHUN 1 noBepxHOCTH ypoBHS. [Ipenen u

HEMPEPHIBHOCTH (YHKIIMM MHOTHX MepEeMEHHBIX. YacTHbIE pon3BoaHbIE. [lomHBIIM
6
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mudepennnan. YacTHble MPOU3BOAHBIE U MOJHBIE TU((HEepeHIINATBI BHICIINX
nopsakoB. ['pagueHT pyHkumu u ero cBoiictsa. [lpon3BogHas Mo HampaBICHUIO.
DKCTpeMyMbl GYHKIHUHA HECKOJIBKUX MEpEeMEHHBIX. [ T00OaNbHbIN U JIOKaJbHBIHI
sKkcTpeMyMbl. HeoOXoaumble U JOCTAaTOYHBIE YCIOBHS JIOKAJIBHOTO AKCTpEMYyMa JIJIst
(GyHKUUNA IBYX MEPEMEHHBIX. Y CJIOBHBIN d3KcTpeMyM. HaxoxaeHue ycinoBHOTO
IKCTpEeMyMa MeToA0M MHoxuTenen Jlarpanxka. Hanbonbiiee u HauMeHblIee
3HaYeHUs] MHOTOMEPHO! (DyHKIIMH, HETIPEPHIBHOM B 3aMKHYTOM 00J1acTH.

Tema 3.6. TuddepeHunanbHbple ypaBHEHUS.

[Tonsrue nuddepeHnnanbHOro ypaBHeHus. YacTHoe U o01iee pereHus
muddepennnansubix ypasHeHul. Juddepennuanbapie ypaBHEHUS TIEPBOTO
nopsanka. 3agada Komu. Teopema o cyniecTBOBaHUM U €AMHCTBEHHOCTH PELICHUS
I depeHINaIbHOTO YPaBHEHU. Y PaBHEHUS C Pa3ACISIONIUMUCS IepEMEHHBIMHU.
OpHoponHbIe U IMHEWHbIE AU(depeHnaIbHble ypaBHEHUsA. Y paBHeHus: bepHyn.
VYpaBHeHus B nonHbIX Auddepenumanax. AuddepeHunanbable ypaBHEHUS BBICIINX
HOPSIAKOB.

Paznen 4. Teopus BEpOSATHOCTEN U 3JIEMEHTHI MATEMATUYECKONW CTATUCTUKU

Tema 4.1. CiyvaiiHble COOBITUSI U UX BEPOSATHOCTD.

[IpeamMeTt Teopun BEPOSITHOCTEN. Y CTAHOBIICHUE 3aKOHOMEPHOCTEN B CITYYaHBIX
nporueccax. Ciayuaiinbie coObiTHsi. CTOXacTudyeckuii skcrepuMent. CoObITHE.
DneMeHTapHbIi ucxo. [IpocTpaHcTBO 2JIeMEHTAPHBIX UCXO0I0B. Aredpa COOBITHIA.
Bunet coObrtuit. Onepanuu Haj coObITusiMU. OTipeieNieHne BEpOsSTHOCTH
HACTYTUICHUS COOBITHS. DOPMYIThI KOMOWHATOPHKH JJISI BRIYUCIICHHS BEPOSITHOCTEH.
AKCHOMBI TEOPUH BEPOSITHOCTEH. BEpOoSATHOCTH MPOTHUBOTIOIOKHBIX COOBITHIA,
CYMMBI COOBITHI. Y CIIOBHASI BEPOSATHOCTh. BEpOsSTHOCTH MPON3BEICHHUS.
HezaBucumocts coosiTuil. ®opmyna nosHoi BepostHocTu. Dopmyina baiieca.
[TocnenoBaTenbHOCTh HE3aBUCUMBIX OJHOPOJHBIX HCTIBITaHUM. CxeMa bepHyun.
®opwmyna [lyaccona. JlokansHas u uHTerpanbHas hopmynsl Myaspa-Jlamnaca.
Tema 4.2. CnyyaliHble BEJIMUYMHBI U ITPOLIECCHI.

OmnpeneneHue ciaydyaiHbIX BEIMYMH. [IMCKpETHBIE U HENPEPBIBHBIE CITyYaiHbIE
BEIUYMHBIL. ['eHepaabHasi COBOKYIMHOCTh U BbIOOpKa. DyHKIIUM pacipeneneHus
CIIy4arHbIX BeJIM4MH. [110THOCTH pacnipenenenus BeposaTHOCTEH. MOMEHTHI
CIIy4alHbIX BEJIMYMH. MaTemMaTHueCKOe 0KUIaHUE CIIyYalHOW BEJIUYNUHBI U €TO
cBoMcTBAa. Meauana u MoJia Ciiy4aiHOW BeIWYMHBL. [lucniepcus cirydyaiiHON
BEJIMYMHBI U CPETHEKBAAPATUUECKOE OTKIIOHEHUE; NX CBOMCTBA. bUHOMHHAIBHOE
pacnpenenenue. Pactipenenenue [lyaccona. HopmaneHoe pacnpeneneHue.
MHoromepHsi€ clly4ailHbIE€ BETMYMHBI. 3aBUCUMbIEC U HE3aBUCUMBIE CITy4YaiiHbIe
BEJIMYUHBI. YHCIIOBBIE XapaKTEPUCTHUKN 3aBUCUMBIX CITyYaWHBIX BEJIMYUH.
KoBapuanus u koppensinus. OyHKIUU CTyYalHbIX BEIMYUH. MHOTOMEpPHbBIE
pacrtpenenenus. PyHKIMU OT HOPMAJIBHO PACIPENEIEHHBIX BETUYMH.
Pacnpenenenns Cteroaenta, [lupcona — Xu-kBaapar, Cuenexkopa-duiepa.
[IpenenbHbIE TEOPEMBI TEOPUU BeposiTHOCTEN. LleHTpanbHas npeaebHas Teopema.
Cnyuaitnbie npoueccsl. [IpuMepbl UCIOIb30BaHUsl BEPOATHOCTHBIX OAXOA0B IIPU
pEeLIEHNH SKOHOMHUKO-YIPaBJIECHYECKHUX 3aay.

Tema 4.3. DieMeHTBI MATEMATUYECKON CTATUCTUKH.
7



PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

[IpeameT maTemMaTH4EeCKOI cTaTUCTUKHU. BbIOOpOUHBI MeToa. MeToabl 0TOOpA.
PemnpesenTatuBHOCTh BIOOpKH. Bapuarnmonnsiii psg. TabnnaHoe npeacTaBieHne
BbIOOpKHU. ['padprueckoe npeacrasnenue BoiOOpku. [lomuron, rucrorpamma,
KyMyJsiTa. YuclioBbIE XapakTepucTUKH BbIOOpKU. Moja u meauana. [loctpoenue
TOYEYHBIX OLIEHOK ISl TapaMeTPOB pacipeaeneHus. MeToq MOMEHTOB.
HecMmemeHHas1, cocToATeNbHAs U TOYEUHAs OLIEHKA. DMIIMPUYECKOE CPETHEE U
samnupuudeckas aucnepcus. [locTpoeHrne NHTEpBaIbHBIX OLICHOK. JJOBEpUTENBHBIN
uHTepBaj. OueHka TpedyemMoro oobeMa BbIOOpKU. OJTHOCTOPOHHUE TI0BEPUTEIIbHBIE
uHTepBansl. [IpoBepka cratucTHueckux runores. IIpuMepbl HCIOIB30BaHNS METOIOB
MaTeMaTU4YECKON CTATUCTUKHU IIPU PELIEHUH SKOHOMUKO-YIIPABICHYECKUX 3aa4.

5.2 Pa3zaenbl/TeMbl JUCIHUILIIMHBI, UX TPYAOCMKOCTh U BU/AbI 3aHATHH
O6Lwas TpyAOEMKOCTb U3y4YeHHNs1 AUCYUNINIINHbI N0 y4e6HoMy nnaHy: 3.E. (YacoB)
3auer
dopma obyueHus Ou4Has Bug KoHTpOns Ok3ameH(32)
3auet
®opma obyyeHuns Ou4HoO - 3a04Has Bug koHTpons Jk3ameH(32)
dopma 0by4eHus 3ao4Has Bua koHTpons
MopaaKoBbI HOMep OuyHasn OyHo-3a04Hasn 3aoyHan
Ne TeMbl B AyauTtopHas AyauTtopHasn AyauTtopHasn
n.n. COOTBETCTBUM C (koHTaKTHas) CPC (KoHTaKTHas) CPC (koHTakTHas) CPC
pasgenom 5.1 PNA n Np/C NP n Np/c NP n  np/c nP
1. i Tema 1.1 2 4 8 1 2 8
2. i Tema1.2 2 4 8 1 2 8
3. Tema13 1 2 8 1 2 8
4.  Tema 2.1 1 2 6 1 2 8
5. Tema 2.2 1 2 6 2 2 12
6. Tema 3.1 2 2 8 2 2 8
7. i Tema 3.2 1 2 6 1 2 12
8. | Tema 3.3 2 4 6 2 2 12
9.  Tema 34 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
15. KoHcynbTauum 0 6 0 0 6 0
(koHTaKTHas)
16. [TPOMEXyTOUHaA 0 0 32 0 0 32
aTTecTauums (4acos)
BCEINO YACOB o
AVCLMNIANHE 24 54 0 138 20 36 160

6. TEPEYEHH YYEBHO-METOJIWYECKOTO OBECIIEYEHMS JJIsI
CAMOCTOSTEJbLHOM PABOTBHI OBYYAIOLUXCS MO
JTUCHUIIJIMHE (MOJYJIIO)

Paznea 1. JInuneiinas anredpa




PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

Tema 1.1. Marpuusl u onpeaenuTeny.
Tema 1.2. Cucremsl TMHEUHBIX YPABHEHHM.
Tema 1.3. JIuHeiiHbIE IPOCTPAHCTBA.
Cnucok JmTepaTypsl O pa3aeny:

1. I'eBopksan I1.C. u gp. Beicmias maremaTuka sl 9KOHOMHUCTOB. - M.:
«9koHOMUKa, 2010.

2. Kpemep H.III. u gp. Beicmras maremaThka mjisi S9KOHOMHUCTOB. — M.:
FOnutu-Jlana, 2014.

3. [Mumaves B.C. Beicmias maTtemaTuka: y4eOHMK M TPAKTUKYM JUIS
6axanaBpos. -M: Uuppa-M, 2018.

4, [MMankun A.C., Ilankun B.A. 3amaud ¢ pelieHHsIMH 1O BBICIIECH
MaTeMaTHuKe, TEOpUHU BEPOSATHOCTEN, MaTeMaTH4YECKOU CTaTUCTHKE,
MareMaTH4eckoMy  nporpammupoBanuto. - M.: JlamkoB wu K, 2015.

http://www.iprbookshop.ru/5103.
S. [Mabyaun M.U. Maremaruka. - M.: BMHOM. JlabopaTopus 3HaHHUIA,
2012. http://www.iprbookshop.ru/6471.

6. PomannukoB A.H., Temuo C.E. Jluneiinas anrebpa v aHaJIMTHYECKas
reoMeTpusl. - M.: EBpasuniickuit OTKPBITHIN UHCTUTYT, 2011.
http://www.iprbookshop.ru/10889.

1. I'pec II.B. Marematuka s rymanutapueB. OOmmii kypc: yueoO.
nocobwue a1 By30B. - M.: Jloroc, 2009.

8. MroxxenkoBa JI.U., HroxenkoBa O.1O., Muxamun I'.A. [Ipaktukym mo
Bbiclield Marematuke. Yacte 1. - M.: BMUHOM. JlaGoparopus 3Hanuii, 2012.

http://www.iprbookshop.ru/6524.
Bonpocwi 0ns camonposepku.:
1. TloHatue MaTpUIlbl, OMPEACIUTEINSI MATPUIIBI BTOPOTO, TPETHETO U BBICIIUX
MTOPSJIKOB.
2. IlpaBuiia BEIYKCICHHS ONIPEICTUTETICH.

Onepaiuu Ha MaTPULIAMH.

4. DneMeHTapHbIe TpeoOpa3oBaHus CTPOK MaTpuilbl. [IpuBeeHre MaTpuIIbl K

CTyII€HUYaTOMY BUIy U BUAY ['aycca.

Panr matpuibl.

OOpartHas MaTpuIia: CBOMCTBA, CITIOCOOBI ITOCTPOCHHS.

7. COBMECTHOCTh M OIPEJCICHHOCTh CHCTEMbl JMHEHHBIX anreOpandecKuii
ypaBHeHuil. Teopema Kponekepa-Kanemnm.

8. PemeHne cucteM JNHHEWHBIX anreOpanvecKuil ypaBHEHUH C TOMOIIBIO
oOpatHol MaTpulibl U nipaBuiia Kpamepa.

9. PemeHue cucTeM TMHEHHBIX anreOpandeckuii ypaBHeHnin MetogoMm ["aycca.

10. JIuneitHast OMHOpOJHAs CHCTEMa alreOpandecKuX YpaBHCHHH, e¢
dbyHIaMeHTalIbHAsl CUCTEMA PEIICHUM.

11. CBs3p  pelieHul JMHEHHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHUCTEM
YPaBHECHUU.

12. Jlunelinple TpocTpaHcTBaA. JIMHEWHas 3aBUCMMOCTh W HE3aBUCHUMOCTH
BEKTOpOB. ba3nuc u pasmepHOCTh npocTpaHcTBa. KoopaumHaTel BeKTOpa B
3aJJaHHOM Oasuce.

w

o o
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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

13. JluneitHple onepanuy HaJ BEKTOPaMHU.

14. CkayspHO€E NPOU3BEACHHE JIBYX BEKTOPOB U €r0 CBOMCTBA.
15. BekTopHOE NMpOU3BENCHHE IBYX BEKTOPOB, €r0 CBOWCTBA.
16. CmemanHoe pou3BeICHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
17. B3aumHO€ pacmookeHUue BEKTOPOB.

3aoanus ons camocmosmenvHol pabomol.

1 20 4
1. Jlanbsl MaTpHIIBI A= 10 3 u B=| 1 0| .Halitu
-2 5

a) marpuiy A—3B" |, 6) marpuny A- B
2. Pemuts cucremy metonom Kpamepa u ¢ moMoribto 00paTHOM MaTpHULIb.
X+y+z=1
2Xx+2y+z=1
X+3y+2z=3
3. Pemuth cucteMy ypaBHEHHIA.
2X—-y—-2=-3
X+y—-8z=33
y—-5z=23
4. Ha ocHOBe MOAEIM MEXOTPacieBOro OajaHca HAWTU BAJIOBBIA BBITYCK

200
NPOAYKIIUM JJI1 KOHEYHOT0 crpoca C :(

300
(0,125 0, 4)
A= .
0,25 0,3
5. Ilpennpusitie oka3biBaeT 2 BUAA YCIAYT M UCHOJIB3YET ISl 3TOro 3 BUJA
pecypcoB B OTpaHMUYCHHBIX KOJWYECTBaX. l-i pecypc wumeercs B
kosuuectBe 50 enunuu, 2-i pecypc B konmdectBe 200 eaunun u 3-id
pecypc B konmuectBe 160 enunu. st okazaHusi OJJHOM yciayru 1-ro Buaa
Tpebyercs S en. 1-ro pecypca, 20 en. 2-ro pecypca u 32 ex. 3-ro pecypca, a
JUIsL OKazaHusi ogHoM ycimyru 2-ro Bujaa — 10 ex. 1-ro pecypca, 5 en. 2-ro
pecypca u 8 en. 3-ro pecypca. Onpenenure, CymecTByeT JU TaKOW IIaH
OKa3aHUsl YCIYyT, IPH KOTOPOM OyAYyT M3pacXo/IOBaHbI BCE MMEIOIIMECS Ha
NPEANPUSITUN PECYPCHI.
Paznen 2. AHajMTHYeCKAasi TeOMeTPUs
Tema 2.1. AHanuTnyeckas reOMETpuUs Ha TIOCKOCTH.
Tema 2.2. AHanuTH4YECKas reOMETPUS B TPOCTPAHCTBE.
Croucok mrepaTypsl O pa3aeny:
1. Teopksn II.C. u ap. Bricmiag maTtemMaTuka Uisi SKOHOMHUCTOB. - M.:
«IKxoHOMHKa», 2010.

2. Kpemep H.III. u ap. Beiciras maremaTtuka Jjisi SKOHOMHCTOB. — M.:
IOnuTu-/lana, 2014.

] U TEXHOJIOTUUECKOM MaTpHIbI
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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

3. Ilumaye B.C. Bpicmias maTtemaruka: y4eOHUK W TPAKTUKYM JJis
OakanaBpos. -M: Undpa-M, 2018.

4. Mankun A.C., Hlankun B.A. 3amauum ¢ pelieHUsMH MO BbICIIEH
MaTeMaTUKE, TEOPUU  BEPOATHOCTEW, MaTEMAaTHUYECKOM  CTaTUCTHUKE,
MaTeMaTH4eCKOMy mporpammupoBanuto. - M.: JlamkoB u K, 2015.
http://www.iprbookshop.ru/5103.

5. Ilabynun M.U. Maremaruka. - M.: BUHOM. JlaGoparopusi 3HaHu#,
2012. http://www.iprbookshop.ru/6471.

6. PomannmkoB A.H., TeruoB C.E. Jluneitnas anreOpa v aHaAIMTHYECKAS
reometpus. - M.: EBpasumiickuii  OTKpbITBII  uHCTHUTYT, 2011.
http://www.iprbookshop.ru/10889.

7. I'pec I1.B. Maremaruka juist rymaautapueB. O0mmii kKypc: y4ued. mocodue
st By30B. - M.: Jloroc, 2009.

8. Hwoxenxona JL.U., J{roxxenkoBa O.10., Muxanun ['.A. I[lpaktukym 1o
BbIciel MaTtemaruke. Yacts 1. - M.: BUHOM. JlaGopaTopus 3nanuii, 2012.
http://www.iprbookshop.ru/6524.

Bonpocwt onsa camonpogepku:

1. Pa3znuuHble BUABI ypaBHEHUS IPSIMON Ha MIIOCKOCTH.

2. Kpussie BTOpOro nopsijaka, ix KAHOHUYECKHUE ypaBHEHHUSI.

3. YpaBHEHHE IJIOCKOCTH.
4
3)

VYpaBHeHHE IPSAMOil B IPOCTPAHCTBE.
B3anmHO€ pacnonokeHue nIpsMOU U INTIOCKOCTH.
3aoanus ons camocmosmenvHol pabomol.:
1. B TtpeyronmbHuke ABC HaliTu Touky mnepecedeHus cropoHbl AC c¢
BBICOTOM, ONMYyIIEHHON M3 BeplinHbl B. 3agaHue BBIMONIHUTH rpaduuecku u
aHamutuaecku. A(6;-2); B(8;1) u C(5;-3).
2. Hamucatp ypaBHEHHE TIIIOCKOCTH, TMPOXOIALICH dYepe3 TOUYKy A
nepneHauKysapHo Bekropy AB, roe A(1;3;-2); B(3:5;0).
3. Hamwmcath kaHoHW4Yeckoe ypaBHeHus mupsmoit DE, tme D(2;3;-4);
E(1;6;4).
4. HanuncaTe ypaBHEHHE INTIOCKOCTH, MPOXOIAIIEH Yepe3 TPU TOUKHU:
M,(1;2;3), M,(3:0,1) u M,(1,-2;-3).

Paznen 3. MaremaTuuecknii aHAJIU3

Tema 3.1. YucnoBele nocnenoBaTeabHOCTH. [Ipeaensl u ux cBoMcTBA.

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

Tema 3.3. Jluddepennmansaoe ncunciaeHne GyHKIHA OTHON TePEMESHHOM.
Tema 3.4. HurerpanbHoe ucuncieHrne QyHKIHUN OJHON MEepEMEHHOM.

Tema 3.5. JuddepeHunanbHoe U HHTETPAIbHOE UCYHUCICHHE (DYHKIUI
MHOTUX

MIePEMEHHBIX.

Tema 3.6. Jludbdepenimanbubie ypaBHEHUS.

Cnucok 1umepamypul no pazoeny:
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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

1. Teopksan II.C. m ngp. Beicmiag maTremMaTuka Uisi SKOHOMHUCTOB. - M.:

«IxoHOMHKaY, 2010.

2. Kpemep H.II. u gp. Beicias marematuka st 3KOHOMHUCTOB. — M.:

IOuuTu-/lana, 2014.

3. Humaue B.C. Beiciiasgs mareMatuka: y4eOHMK UM MPAKTUKYM IS

OakanaBpoB. -M: Uadpa-M, 2018.

4, IHankun A.C., llankun B.A. 3amauun c peleHHsIMH TI0 BBICIICH

MaTeMaTUKe, TEOpPUM BEpPOSITHOCTEM, MaTeMaTUYeCKOW  CTaTHCTHKE,

MaTeMaTH4eCKOMy IporpamMupoBanHuto. - M.: JlamkoB u K, 2015.

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

5. Ilabynun M.U. Maremaruka. - M.: BUHOM. JlaGopaTopus 3HaHUH,

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

6. Tep-Kpukopos A.M., lllabynna M.U. Kypc maremMaTndeckoro aHaimsa.

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

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

7. TIpec IL.B. Marematuka s rymanutapueB. OOmmit kypc: yue0.

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

8. wxenkoBa JL.U., Hroxenkoa O.10., Muxanun I'.A. [IpakTtukym 1o

BbIciie Mmaremaruke. Yacts 1. - M.: BUHOM. JlaGopatopus 3nanuit, 2012.

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

9. HrwoxenxoBa JI.U., JroxxenkoBa O.1O., Muxanun I'.A. Tlpaktukym 1o

BbIcIIe Maremaruke. Yacts 2. - M.: BUHOM. JlaGopatopus 3uanuit, 2012.

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

Bonpocwi ona camonpoeepku:

1. TlocnenosarenbHOCTb. [Ipenen yncaoBoil mociie10BaTEILHOCTH.

2. ®ynukrusa. CriocoObl 3a1aHus QYHKITHH.

3. Ipenen ¢pynkuuu B Touke. Omnocroponnue npeaensl. [penen ynkumun
Ha OECKOHEYHOCTH.

4. HenpepbiBHOCTh  (QyHKIMH. Touku paspeiBa GYHKIIUK W UX

KJ1accuuKaus.

[IpousBoaHas GyHKUIUU: ONIpeaesieHne, TEOMETPUUYECKUN CMBICIL.

[IpaBuna BeIUKCIEHUS TPOU3BOIHOM.

[TpousBoaHas ClIOKHOM QYHKITUH.

[Ipon3BoaHbBIE BBICIINX MOPSIKOB.

HuddepennmpyemMoctsb byHKIUU. Teopembl 0 CBSI3U

TP GepeHIUPYEMOCTH € HEMPEPHIBHOCTBIO U C  CYIIECTBOBAHUEM

MIPOU3BOJHOM.

10. Juddepennman GpyHKINHA U €0 TEOMETPUUECKUA CMBICI.

11. IIpousBoausie u qudPepeHnanbl BHICIIUX TOPSIKOB.

12. PackpsiTue HeomnpeaeneHHocTel (mpasuio Jlonurans).

13. AcumnrtoTsl rpaduka QyHKIUH.

14. JlocTtaTo4yHbI€ YCIOBUSI MOHOTOHHOCTH (DYHKIIUH.

15. JlocTtaTo4yHble YCIOBUS DKCTPEMYMOB (DYHKIIUH.

16. JocratouyHble YCIOBHUS BBIMYKJIOCTH, BOTHYTOCTH, TOYKH Ieperunoda

rpaduka QyHKIUH.

©oo~No O
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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

17. OGmas cxema ucciieqoBanus (GYHKINHU U IOCTPOCHUE TpaduKa.

18. Ilonstus mepBooOpa3HOW (GYHKIMH U HEOMPEACICHHOTO HWHTErpasa.
OCHOBHBIE CBOWCTBA HEOMPEACIEHHOTO UHTErpana. Tabmuia OCHOBHBIX
HEOIpeIeTICHHBIX HMHTETPaJIOB.

19. 3ameHna nepeMeHHON B HEONPEIEIEHHOM UHTETpaJe.

20. MeToa MHTErpUPOBAHUS IO YACTSIM.

21. Tlonsatue  ompeneneHHoro  uHTerpaida.  OCHOBHBIE  CBOICTBa
onpeneneHHoro uHrerpana. ®opmyna Hprorona-JleliOnuna. 3ameHa
NEPEeMEHHOM B OIPECIICHHOM WHTErpare.

22. VnTterpupoBaHre 1O  YacTAM B  ONPEIACICHHOM  HWHTErpale.
HecobGcTBeHHbIE HHTETpAIHI.

23. Tlonstre PyHKIIMU MHOTUX TIEPEMECHHBIX.

24. YactHble npou3BoAHbIE. YaCTHBIC MPOU3BOIHBIC BBICIINUX MOPSIAKOB.

25. Teopema 0 paBEHCTBE CMEIIAHHBIX MPOU3BOIHBIX.

26. Tuddepenuupyempie (HyHKIIMU MHOTUX mepeMeHHBbIX. Juddepeniman
(GYHKIIMA MHOTHX TTEPEMEHHBIX.

27. llpaBuna nuddepenurpoBanus PyHKIIMHA MHOTUX TIEPEMEHHBIX.

28. DkcTpeMyMbl PYHKIIUHA MHOTUX IEPEMEHHBIX.

30.2xoHOMHYECKOE MPUIOKEHNE YACTHBIX TPOU3BOIHBIX.

31. Iuddepenunanbabie ypaBHeHU. OOITHE TOHATHS.

32. uddepenunansHoe ypaBHEHHE MepBOTO nopsika. 3agada Komu.

33. Iudbdepennuansubie ypaBHEHUS C Pa3IesSIONUMUCS TEPEMEHHBIMHU.

34. Ognopoansie nudpepeHnnanTbHbIE YPAaBHCHHUS.

35. luddepennnansHbie ypaBHEHUS B MOTHBIX AuQdepeHIuanax.

36. JIuneitasie qudPepeHnmanbHpIe YPaBHEHHSI TIEPBOTO MOPSAKA.

37. Iuddepennmanbapie ypaBHEHUS, JOMYCKAIONINE TTOHMKEHUE TTOPSIIKA.

38. Jluneiinsie quddepeHnnanbHbie ypaBHEHUS BBICIINX MOPSIIKOB.
39.Ilpumenenne auddepeHnnaibHbIX YpaBHEHHH B SKOHOMHKE W YIIPABICHUH.

3aoanus 0ns camocmosamenvbHou pabomol.
1. BbIUHCIUTH MpEETb:

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

2
nN—o0 n X—>0 4X + 5 x—0 X

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

. sindx+3x2 ] 4+ %\
Alim——— 0) |Im(5_—xj :

x—0 5X X—>00
3. Jnsa pyukumm Y= f(X) HalWTH TOYKK pa3phiBa, €CIIM OHU CYIICCTBYIOT.

Hatb ux xknaccudukanuo. Caenarh 3Cku3 rpaduka GyHKIUH.
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PABOYAA MNMPOrPAMMA ONCLUNMNWHBI (MOOYNA)

3, x<0,
y=<sinx, O0<x<m,
0, x=>m.
4. B Touke x=3 HaWTU 3HaYECHUE TPOU3BOTHON QDYHKIINH Y = W +Ux+1.
X_

5. Haiitu mpousBoHbIe HyHKITUI:
_ 3 _ -X
2) Y=g, (tg3x), 5 Y= (1+e

2
y=X2-eX

)cos X

14
6. Boruncrurs Y (0), eCclun
7. PacKpBITh HEOIIPEIEIEHHOCTD, UCIO0JIb3Ys IpaBuiio Jlonurass:

: 2 T
lim SIN5X +4X i 3% +8+1Inx i 5 arctgx
a) x—0 2X X 0) XI_[D x® —2x : B) X'_'I] @3/x _1‘.
8. Haiitu acumntoTsl rpaduika GyHKIMHA
x*+5
f(x)=
X—-3

9. Haiitu Touku meperuba, MPOMEKYTKH BBIMYKIOCTH U BOTHYTOCTH Tpaduka
byHKIIIU

2x°
f(x)= .
() 1+ Xx°

10. Haiftu HEonIpeiesieHHbIE HHTETPAJIbIL:

J(4 ) J‘ 3Xx+1 dx
X +3x+11)dx x(x—1)

11. BeruucnuTth onpeneneHHble HHTErPAJIbL:

3712 X 4
[ cos—dx [0
0 3 01+\/§

12. HaiiTi yacTHBIE TPOU3BOHBIEC IEPBOTO MOPAIKA QYHKIIUU
z=x?+2x+y? -3

B TOYKEe M, (-1L2).

13. Haiitu nonuelil nuddepeniuan GyHKuuu

z=arctg(xy)—~/ x>+ y°.

14. Haiitu rpagueHT GyHKIIUA

Z= In(ZX4 + 4y2) B TOUke M, (4;-2).
15. Haiitu sxcTpeMyMbl QYHKINU ABYX MEPEMEHHBIX:

z=x%—xy+y?+9x—6y+20.
16. HaiiTu ycnoBHBIE 3KCTPEMYMbI (GyHKIUU
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z=4y? —10x%, ecnmu  5x+y=16.
17. TlpennpusiTie OCYILIECTBISET 3aKylKy aBTOOycOB ABYX THNOB A u B B
KonuuectBe He Oonee 30 MaliMH, KOTOpbIE JOJDKHBI  OOECHEYMTH
OJHOBpeMEHHYI0 T1epeBo3Ky He wmeHee 1000 maccaxupoB. CTOMMOCTH
aBrooyca tuna A 1200 Tteic. py6., a aBroOyca Tmuma B 1300 ThIC. PYO.
KonuuecTBo maccaxupoB, KOTOPOE MOXKET Pa3MECTUTHCS B OJHOM aBToOyce
tuna A u B, paBHo 100 m 120, coorBercTBeHHO. CKOJBKO HAJI0 3aKYNHTh
aBTOOYCOB KaXKJIOTO THIA, YTOOBI MUHUMHU3UPOBATH PACXOIbI?
18. Ompenenure pa3Mepbl KOHCEPBHOW OaHKH IMIIMHIPUYECKON (HOPMBI,
U3TOTOBJICHHOM M3 MHHHMMAJIbHO BO3MOXXKHOT'O KOJMYECTBAa Marepuania, €ClH
o0beM OaHKU NOKeH ObITh paBeH | 1. TommuHy CTEHOK, JHA U KPBIIIKH
OAaHKU HE YYUTHIBATh.
19. Pemuts 3agauy Kommu: 2xyy' =y -1,y(1) =2.
20. Pemnts ypaBHEHUSA:
W =(y) =)
2xyy" = (y)* -1.

Paszgen 4. Teopuss BeposATHOCTEd H 3JIEMEHTbl MAaTeMATHYeCKOI

CTATHCTHKH

Tewma 4.1. Cnyyaiinble COOBITHS U UX BEPOSITHOCTb.

Tema 4.2. CnyvaliHble BEJIMYUHBI U IPOLECCHI.

Tema 4.3. DnemMeHThl MAaTEMATHYECKON CTaTUCTHUKHU.

Cnucok numepamypbl o pazoen)y.

1. TeBopksn IL.C., Iloremkun A.B., Oiiceimonr W.M. Teopus

BEPOSITHOCTEW U MaTeMaTUyecKasl CTaTUCTHKA. - M.: « OkoHOMUKa», 2012.

2. Kpemep H.II. Teopusi BeposSTHOCTEH M MareMaTHuecKas CTaTHCTHKA.

Yuebnuk. -M.: IOuutn-/lana, 2012.

3. Ilunawe B.C. Bpicmias maremarnka: y4eOHMK M HPAKTUKYM IS

OakanaBpoB. -M: Undpa-M, 2018.

4. Mankun A.C., lankun B.A. 3amauum ¢ pelIeHUSIMH MO BbICIIEH

MaTeMaTuKe, TEOpPHUH  BEpPOSTHOCTEM, MaTeMaTHUYeCKOW  CTaTUCTHUKE,

MaTeMaTH4eCKOMy mporpammupoBanuro. - M.: JlamkoB u K, 2015.

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

5. Ilabynun M.U. Maremaruka. - M.: BUHOM. JlaGoparopusi 3HaHuM,

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

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

MaTeMaTh4ecKass  CTaTUCTHKA. - M.:. IOHUTHU-IAHA, 2012.

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

7. woxenkoBa JL.U., [droxenkoa O.10., Muxanun I'.A. I[lpaktukym mno

BbIcIIe MaTtemaruke. Yacte 2. - M.: BUHOM. Jlabopatopus 3uanuit, 2012.

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

8. I'mypman B.E. Teopust BeposiTHOCTEH M MaTeMaTH4ecKas CTaTHCTHKA.

Vu. nocobue 11s cTy . By3oB. - M.: OPAUT, 2010.

Bonpocwt ona camonpoeepku:

1. DneMeHTbl KOMOMHATOPUKH.
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Cayuyaitable coObITHS, UX KIaccuukanus. Anredpa COOBITHH.
Kitaccuueckoe u CTaTUCTHYECKOE ONPEIEIICHNS] BEPOSITHOCTH.

TeopeMsl CII0KEHUS U YMHOKEHUS BEPOSTHOCTEM.

dopmyra moHOM BeposiTHOCTH U hopmyJia baiieca.

[ToBTOopHbIE UcnibITaHusA. Dopmyna bepHyiuu.

JIokanbHbIE M HHTETpANIBHBIE TeopeMbl Jlamaca. @opmyina Ilyaccona.
CrnydaliHble BEJIMYHMHBI, X KIaCCU(PUKALIUS.

CBOIICTBa U YHCIIOBBIE XAPAKTEPUCTHUKU JUCKPETHBIX M HEMPEPBIBHBIX
CIIy4alHbIX BEJINYUH.

10. Hekoropele  pacmpeneleHuss  BEPOATHOCTEH  JUCKPETHBIX |
HETMPEPBHIBHBIX CIIyYalHbBIX BEIUYHH.

11. 3agaun maTeMaTHYeCKOM CTaTUCTUKU. BpiOopka. ['eHepanbHas wu
BBIOOpPOYHAsA COBOKYIMHOCTH. CTaTUCTUUECKAsI BEPOSITHOCTb.

12. Cratuctuueckoe  pacmpeneneHue  BbiOOpku.  [lomwron  yacToT.
['ucrorpamma.

13. CraTuctuueckue OIeHKH apaMeTpoB pacipeacieHusl.

14. TloHsiTHE CTATUCTUYECKOUN TUIOTE3BI.

15. Cxema npoBepKH T'UIOTE3bI.

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

17. TlonstTme o0 TmakeTrax MPUKIAAHBIX M[POrpaMM  MHOTOMEPHOTO
CTaTUCTUYECKOTO aHAIM3a.

©CoNoOk LN

3aoanus ons camocmosmenvHol pabomol.

1. Bec MemkoB ¢ caxapoM TMPEACTaBIsIeT COOOM  HOPMaIbHO
pacnpesiesICHHYI0 CIyYailHyl0 BEIMYHMHY C MAaTEMaTUYECKUM OXKUIAHUEM
20 xr W cpeaHekBaJpaTH4YecKuM OTKjIoHeHHeM 0.5 kxr. Onpenenutsb
BEPOSITHOCTh TOT'O, YTO CJIyYalHO BBIOPAHHBIA 1 KOHTPOJS MEIIOK
Oynetr Becuth He MeHee 19.8 kr. C kakod BeposSTHOCThIO maptus u3 10
MEIKOB OyieT Becuthb He Oosiee 200 kr?

2. ExenneBHBIN cripoc Ha XxJjeO B opraHU3alMM OOIECTBEHHOTO MUTAHUS
3a/laeTcs pacIpe/ieicHHeM BEPOATHOCTEH, YKa3aHHBIM B TaOnuIe; MpU
»ToM oJivH 0atoH xyeba mpuodbperaercs mo 30 py6., a mpomaercs mo 40
py0. Ecii oH He peann3oBaH B TOT K€ JCHB, TO K KOHILY JTHS €r0 MOXKHO
poJaaTh TOJBKO 3a 15 py6. Bennuuna 3anaca xsieba MOXET MPUHUMATh
OJTHO W3 BO3MOXXHBIX 3HAYCHHH CIpoca, KOTOPhIE YKa3aHbl B TaOJHIIC.
CkoJibKO 0aTOHOB XJie0a CIeAyeT 3aKa3bIBATh €XKETHEBHO?

Cripoc (n) 150 200 250 300

BepositHocTh (P(n)) 0.3 0.4 0.2 0.1

3. B roctununy noctynmwio 30 HOBBIX TEJIEBU30POB, CPEAM KOTOPBIX 5
UMEIOT CKpbIThie nedexTsl. Haynauy otoupaercs ogun teneBu3op. Kakosa
BEPOSITHOCTH TOTO, YTO OH HE UMEET CKPBITHIX JAe(PEKTOB?
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4. W3 naptuu, coxepxameit 10 uznenuid, cpenn KOTopbix 3 OpakOBaHHBIX,
HayJady H3BJIEKaloT 3 usnenns. HauTu BEpOATHOCTH TOro, YTO POBHO
OJIHO U3 HUX OpakoBaHHOE.

5. Ins curHanuzauuu 00 aBapuM YCTAaHOBJIEHbl JBa HE3aBHUCHMO
paboTalIIUX CUrHaNIU3aTopa. BeposTHOCTH TOro, 4YTO MpU aBapuu
curHaiauzarop cpaboraer, pasHa 0,99 mis neporo curnanmsaropa u 0,95
st BToporo. HaliTu BeposITHOCTH TOTO, 4TO MpH aBapuu cpaboTaeT
TOJBKO OJVH CUTHAIU3ATOP.

6. JuckperHas cnydaifHas BedM4YMHA X 3a7aHa PSIOM pachpeiesieHus.

Haiitu:

1) byHkImMIo pacnpenencHus F(X) u e€ rpaduk;

2) MaTeMaTHYCCKOE O)I(I/I,I[aHI/IeM [x ];

3) aucrepcuio Dlx ]
X 1 3 4 7 8
P 0,1 0,2 0,25 0,3 0,15

7. 3amaHa HeTNpephIBHAS CIydaiHas BedWduHAa X ¢ TOMOIIBI0 TIJIOTHOCTH
pacrnpeiesieHus BEpOsSTHOCTEH f (x), COCPE0TOUYCHHAs HA OTPE3KE [az ]
0;x<0
flx)=43x* —2x+1;0<x <1
0; x>1.

F(X) u ee rpaduxk.
Mlx],

a) Haiitu pynkuuto pacnpeneneHus

0) HaiiTu MmaTemaTudyeckoe OKuaHue

B) Haiitu nucnepcuto D [X ]

a+b_3b—aj

2
F) Haiitu BCPOATHOCTD IMOIIAAAHUA B UHTCPBAJ ( 2 2

8. Jlana BrIOOpKa o6beMoM Nn=30:

6,28 (631 623 635 6,32 6,36 6,33 6,31 6,26 6,21

631 (6,38 634 625 6,28 6,39 6,27 6,32 6,29 6,30

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

a) Haiitu cratucTuyeckuid psig U MOCTPOUTD MOJUIOH YaCTOT.
0) CocTaBUTh MHTEPBAIbHBIM CTATUCTHUYECKUM psij, B34B 7-10 mHTEpBaioOB, U
OCTPOUTH THCTOIPAMMY YacTOT.
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B) Haiith MaTemMaTwueckoe OXHAaHHE X' BBHIOOPOUYHYIO JUCIIEPCHUIO D,

2
HCOPABICHHYIO  BBHIOOPOYHYIO JMCIEPCHIO S+  BBIOOPOYHOE CpeiHEee

KBaJ[paTUYECKOe OTKJIOHEeHHE ¢, MCIIPaBIEHHOE CpEIHEe KBaJApaTHYECKOe

OTKJIOHEHHE S.
9. Menemxepy 1o 0€30MacCHOCTH KIMEHTOB HEOOXOAMMO MPOAHATU3UPOBATH
YpOBEHb ee obecrieueHus. MI3BeCTHO, UTO B CpeTHEM KaKIbIe YETHIPE TOJa C
KIIMEHTaMH TPOUCXOIAT 2 CEepbE3HBIX HECUYACTHBIX ciydas. Kakum Oymaer
3aKOH pacCHpeleNieHHsT 4YHWClIa HECYaCTHBIX CIIy4aeB 3a yKa3aHHBIH
MIPOMEKYTOK BPEMEHH, M KaK BBITIAAUT ero Trpaduk? KakoBbl YHCIOBBIC
XapaKTepUCTUKU JTOro pacnpenenenus? Kakoil Bujx wumeer QGyHKIUs
pacmpesieieHusl Yrciia HeCUaCTHBIX CIIydaeB 3a 4deThipe roma? Uemy paBHa
BEPOSITHOCTH TOTO, YTO 32 YETHIPE Irojia ¢ KIUSCHTAMHU MPOU30HIET MEHee 3-X
HECYACTHBIX CIy4aeB?
10. ITo BeIGOpKe 0OBbemMa N=9, y3BNeyeHHOI M3 HOPMAJBHON reHepaTbHOM
COBOKYMHOCTH C M3BECTHBIM CPEIHMM KBaJpaTHYECKMM OTKIOHeHHeM O =4,

HalijlcHa BBIOOPOYHASI CPEIHSISA x=165 IIpu ypoBHe 3Hauumoctu 0,05

MPOBEPUTH HYJIEBYIO THUIOTE3Y Ho :M(X)=15

rumoreze Hi-M(X)>15
11. TTo nByMm BeIOOpKaM, 00BEeMBI KOTOPHIX N=10 m M=8, U3BJIICUCHHBIX W3
HOpPMAJTBHBIX TC€HEPATBHBIX COBOKYITHOCTEH, HalIEHbI BRIOOPOYHBIC CPETHHE

- - , 2 _
(X=1423 ; y=1453) y yenpasnennsie aucnepenn (O =27 Sy 3’2). [Ipu
a =001 ypopeputs HyneByto rumotTesy Ho :M(X)=M(Y)
[P KOHKypHpyoLIeil runotese 1M (X)=M (Y) CUMTAas, 4YTO D(X)=D(Y),
12. TloctpoiiTe nuarpamMmy pacCE€WBaHUS IJIsi JIBYMEPHOW COBOKYITHOCTH
JIaHHBIX O KOJIMYECTBE KOHTAKTOB MEHEKEPOB II0 MPOAaKaM IOCTHHUYHBIX

ycayr U oObeMax HMX MpoJiaXx, MpeJCcTaBlIeHHOW B Tabnuie. BeisicHute,
CYIIECTBYET JIM MEXKAY YKa3aHHBIMU BEJIMYMHAMU B3aUMOCBSI3b.

IIpU  KOHKYPUPYIOLIEH

YPOBHE 3HAUMMOCTH

1 MeHegxep KoHTakrTtel |Obwem npopam
2 Ckpunos AA. 140 126200
3 bBeroukui 6.1, 220 182510
4 PaskuH JLA. 160 141770
5 |Arywrms P 170 138280
7. OCHOBHAA U JOIIOJIHUTEJIBHAS YYEBHASA JIMTEPATYPA
OcHoBHas JuTEpaTypa
li\/ri ABTOD Hazsanue N3 maTeancTBO TI'on Hamnune B OBC*
1. | Enbkun AT JluneitHass anrebpa u http://www.iprbooks
aHATUTHYECKAs By3oBckoe hop.ru/77939.html
TEOMETpPHUSL. VYuebHoe | oOpazoBaHue 2018
nocobue
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2. | Kpemep H.III. | Beicmas matematuka | FOHUTU- 2017 | http://www.iprbooks
[Tytko B.A. JUTS skoHOoMHuCTOB. | JJAHA hop.ru/74953.html
Tpumun U.M. | Y4yeOHUK Uil CTy/AE€HTOB
Opunman M.H. | By30B, 00y4arommxcs 1o

IKOHOMHUYECKUM
CHEIHNABHOCTSIM
3. | lHamkuu A.C. Bagaun ¢ pemenusmu mo | M.: Jlamkos u K | 2015 | http://www.iprbooks
lankuu B.A. BBICIIICH  MaTeMaTHKeE, hop.ru/5103
TEOpUU  BEPOSTHOCTEH,
MaTeMaTH4eCKOH
CTaTHCTHKE,
MaTeMaTHYeCKOMY
IPOrPaMMHUPOBAHHIO
*3BC — 21eKTPOHHO - OMOIMOTEYHAs CUCTEMA
JlonoTHMTEIbHAS JIMTEepaTypa
15‘131 ABTOp Ha3zBanue H3parenscTBO l'on Hanuuue B 9bC
1. I'eBopksia [1.C. | COopHuK 3amau o | M.: 2011
boratas C.HU. BBICILIEH «IKOHOMUKa»
bopucoBa E.A. | MmaremaTuke aJist
u Jp. SKOHOMHCTOB.
2. I'eBopksia [1.C. | Beicmas M.: 2010
JIanmosa O.10. MaTeMaTHKa Il «IKOHOMUKAY
CaxapoBa E.H. | axoHOMHCTOB.
u Jp.
3. I'eBopksin [1.C. | Teopust M.: 2012
IToremkxun A.B. | BeposiTHOCTEHN U «OKOHOMHUKA»
DiiceiMoHT .M. | MmaTemaTnyeckas
craructuka. Kypc
JICKITAH.
4. Kpewmep H.I1I. Teopus IOHUTU-TAHA | 2018
BEPOATHOCTEHN U
MaTeMaTH4ecKast
CTaTHCTHKA
S. [MIunaues B.C.. | Boicmias M: Uudpa-M 2018
MaTeMaTHKa:
y4eOHUK U
MIPAKTUKYM JUIS
0akamaBpoB
6. [IlepGakoBa Teopus Hayunas kHura 2019 http://www.iprbooks
10.B BEPOSATHOCTEH U hop.ru/81056.html
MaTeMaTH4ecKast
CTaTHCTHKA.
Y4eOHoe mocobue
7. VYmakos B.K. MaremaTuka. M. : 2018 http://www.iprbooks
OCHOBBI TEOpHU U3 narensckuii hop.ru/78547.html
maddepennmansasl | JJom MUCuC
X YpaBHEHHUM.
Y4aebHOe mocobue
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8. HNEPEYEHB ITPOI'PAMMHOI'O OBECIIEYEHUA],
NHOPOPMAIIMOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXOAUMBIX JIJIA OCBOEHUA JUCHUIIJIMHbI

MOAYJIA)

Ne

i Wureprer pecypc (axpec) Omnucanue pecypca

1. http://znanium.com/bookread.php DeKTPOHHO-0MOINOTeUHAs CUCTEMA,
cofiepiKainas JIMTepaTypy IO MaTeMaTHKe W
CTaTHCTHUKE

2. CaiiT mo pemeHuo 3agad JIMHEHHOW anredpbl B
pexxume  omnaiiH.  [IpencrtaBieHsl  cocoObl

http://www.reshmat.ru pELICHUS ~ CHCTeM  JIMHCHHBIX  YPaBHCHHUH,

BBIUUCIIEHHE  OmpenenuTencii,  neiictBus ¢
MaTpHIIAMH

3. | http://www.mathworks.ru Caiit comepxxut mnporpammel MATLAB ¢

QITOPUTMAMHU Ui MaT€MaTHYECKUX PACUeTOB H
rpaduueckoil BU3yain3anuu

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

YpaBHEHUU
5. hitp://inteqraloff.net CaiiT npenHa3HaueH JUIs PEIICHUS _PasIMHHbIX
3a/1a4 110 MATEMATUKE B PSIKMME OHJIANH
6. DeKTPOHHO-0MOINOTeuHAs CUCTEMA,
http://www.iprbookshop.ru/ cojieprKalnasl JIMTepaTypy 10 MaTeMaTHKe W
CTATHCTHKE
7. | http://math.semestr.ru CaiiT, coep Karuii aarOpuTMbI PEIICHUS

Pa3JIMYHbIX MATCMATUUYCCKHUX 3aJidy

9. TPEBOBAHUS K MATEPHAJIBHO-TEXHUYECKOMY U YYEBHO-
METOJJMYECKOMY OBECIIEYEHUIO JUCHUIJINHBI (MOLY.JIST)

[TomereHusi, B KOTOPBIX MPOBOMATCS 3aHSTH, MPEACTABISIIOT CO00i y4ueOHbIE
ayJIMTOpPUM NIl TIPOBEACHMS Yy4eOHBIX 3aHATHH. JlaHHBIE ayJUTOPUU OCHAIICHHbIE
000pyIOBaHUEM U TEXHHUUYECKUMU CPEJICTBAMU O0yUEHHUS.

Komnbiotepsl, HHG(POPMALMOHHO-TEJIEKOMMYHHUKAINIUOHHBbIE ceTu,
annapaTHO-NPOrpaMMHbIe M ayJAHOBHM3YyajlbHble CpPeACTBA, HAXOAfAILIHeCHd B
YUeOHBIX Ay IUTOPHUAX:

- HoyTOYK Lenovo B50 (s npenogaBatesnsi) ¢ BBIXOJOM B CETh HHTEPHET;

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

- akKycTtudeckas cucrema Microlab;

- OKpaH IJI MPOEKTOPa,;

- IoCKa MapKepHas (y4eHUYecKasi 10CKa);

[lomemenust Jis  caMOCTOSATENbHOM pabOThl  OOYYAIOIIMXCSl  OCHAIICHBI
KOMITBIOTEPHOU TEXHUKOW U UMEIOT BO3MOKHOCTh MOJIKJIFOYEHUS K CETU UHTEPHET U
o0ecneunBarOT AOCTYN K 3JIEKTPOHHOW HH(DOpPMAIMOHHO-00pa30BaTEIbHON cpene
aKaJeMuH.
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10. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

B  mpomecce  ocBOeHUS — AWCIHUIUIMHBI  WCTIONB3YIOTCS  CIEAYFOIIHE
00pa3oBaTeIbHbIEC TEXHOJIOTHU:

1. CrangapTHble MeTObI 00YYEeHUS:

e  JIEKLUU;

®  [PAaKTUYECKHE 3aHSITHS, HA KOTOPBIX OOCYKJAlOTCSI OCHOBHBIE IPOOIEMBIL,
OCBEIICHHBIE B JEKIHIX U C(HOPMYJTUPOBAHHBIE B TOMAIIHUX 3a/1aHUSX;

® MUCHMEHHBIE WA YCTHBIE JOMAIIHUE 3a1aHUS;

®  pacyeTHO-aHAJIMTUYECKHE, pacueTHO-TrpaduyecKue 3aJaHus;

®  KOHCYJIbTallMU IIPENOJaBaTelIeH;

®  CcaMOCTOsTENbHAas padoTa CTyAEHTOB, B KOTOPYIO BXOIUT OCBOCHHE
TEOPETUYECKOI0 MaTepuaia, MOATOTOBKA K IPAKTUYECKUM 3aHSATHUSAM, BBIIIOJHEHUE
yKa3aHHBIX BbIIIE€ MUCbMEHHBIX/YCTHBIX 3aJaHui, paboTa ¢ JUTEpaTypoOu.

2. Metoabl 00y4yeHHs1 ¢ TPUMEHEHHMEM HHTEPAKTHBHBIX (opm
o0pa3oBaTeJIbHBIX TEXHOJIOIHMH:
® MHTEPAKTUBHBIC JICKIINH;
® KpyIJIbIE CTOJIBI,
® IPYIIIOBBIE JUCKYCCUU U ITPOEKTHI;
¢00CyKJIeHUE PE3yIbTaTOB PA0OTHI CTYCHUECKHX UCCIIEOBATEIbCKUX TPYIIIL.
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JIMCT COI'JTACOBAHUA

Neri/rt

[Tonpasnenenne

damunuga

TToamuce

Jata

bubnuoreka
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