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1.1. Jucuummaa b1.6.7 «MaremaTuka» oOecrieunBaeT OBIAJICHHUE CIIETYIOIIIMHE

KOMIICTCHI UMM
Kon
Kon HaumeHoBaHHe HaumeHnoBanue 3Tana
3Tana 0CBOeHUs
KOMIIeTeHI[UH KOMIIeTeHI[UH OCBOEHHS KOMIIEeTEeHIHHI
KOMIIeTeHIIHH
YVK-9 CrocoOHOCTh HCTOIL30BaTh YK-9.1 CnocobHOCTb NPUMEHATD
OCHOBBI 9KOHOMHYIECKHX 6a30BbI MaTeEMaTUYECKUI
3HAHHUH B Pas3siInIHbIX c@epax annapar Ana peweHua
AEATEJIbHOCTH NPUKNaAHbIX 3a4au
YK-9.2 dopmupoBaHue 3HAHUH

0CcOOCHHOCTE! IPUMEHEHUS
MaTeMaTHYeCKOT0o
HHCTPYMEHTApHs B aHATIH3E
9KOHOMHUYECKOH HHPOPMAIIHH

1.2. B pe3ynbrate ocBoeHMs nuciuiuiHbl b1.6.7 «MartemaTtrnkay y CTyICHTOB JOJKHBI
OBITH C(hOPMUPOBAHBI:

Poccuiickoit ®eneparym ot 18
HOs10pst 2013 1. N 682

OTD/TD
Kona 3Tana ocBoenus
(npu HAIMYMH Pe3yabTaThl 00yueHust
KOMIIeTeH MU
npogcrangapra)
Opranuzanus u YK-9.1 Ha ypoBHe 3HaHMii:
[Ipe10CTaBICHUE (OCHOBHBIE IOHATHUS U METOJbI MATEMATUKH, IPUMEHIEMBIE
[ICUXOJIOTMYECKHUX YCIYT B PA3MUYHBIX chepax NesTeIbHOCTH
muIaM pazHbIX BO3pacToOB U Ha ypoBHE ymeHmit:
COLIMAJIbHBIX TPYIIIL. OnucaHue NpoueccoB U SIBICHUN C TOMOIIBIO
[IpodeccronanbHEII cTaHIAPT MaTeMaTHYECKOT 0 anmnapara
[ICHUXO0JIOra B COLU/IaHbHOﬁ Ha ypOBHe HaBBIKOB:
chepe (Kox 03.008. Per. Ne |AHAIIM3 U HHTEPIIPETAIHsI pe3yIbTaToB 00pabOTKH
12, HpHKa3 MI/IHI/ICTepCTBa I/IH(i)OpMaL[I/II/I
Tpy/Ja ¥ COLMAIBHON 3aIUThl | YK-9.2 Ha ypoBHe 3HaHuii:

(OCHOBHEIC IIOHSTHS K METOAbI MAaTEMATHUKHU, IPUMCHACMbBIC
B SOKOHOMHKC

Ha ypoBHe ymeHwMil:
lcrionp30BaHNe MaTEMAaTHYECKOTO anapaTa JJisl OHUCAHUS
HPKOHOMHYECKHUX MPOILIECCOB U SIBICHUH

Ha ypoBHE HaBBIKOB:
Bnanenne HaBeIKaMu cOopa 1 00pabOTKH IKOHOMUYECKOH
MHpOPMALIH

2. O0beM U MecTO TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTelibHOI MPOrpamMMbl

Vuebuas mucimiummaa bl.B.7 «Marematuka» Bxomur B biiok 1 «basoBas yacTe)»
yuebHoro miaHa. ucnumnnuHa obmmM oobeMoMm 216 wacoB (6 3ET) usydaercs B TedueHue B
MIEPBOT'O U BTOPOTO CEMECTPOB.

ITo ounoit popme 0OyUeHHSI Ha KOHTAKTHYIO padOTy C MPENoaBaTesieM 3arJaHuPOBAHO
90 yacoB, Ha camocTosTenbHY0 — 90 YacoB.

@dopMoii MPOMEKYTOYHON aTTECTAIMH SBJSETCS 3a4E€T B MIEPBOM CEMECTPE U IK3aMEH BO

BTOPOM CEMECTpE.
3. Copnep:kaHue H CTPYKTYPa JUCHHUIUIMHBI

O0beM TUCHUILINHBI, Yac. ®opma
HanMenoBamme Tem KonTakTHas pa6ora TEKYLIero
Ne m/m odyualommuxcsi ¢ KOHTPOJISA
(pa3neJioB) Bcero (0} 4
npernoaaBareyieM ycIeBaeMOCTH,
M0 BUJaM y4eOHbIX 3aHATHI TPOMEKYTOYHO
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| | | J | JIP | 113 |KCP| | aTTecTalluu

Ounasn ¢hopma 0dyuenusn

Tema 1 Martpuusl. OnpenenuTen. 10 2 - 4 4 O, P3
Tema 2 O6paTHas maTpuua. PaHr 8 2 ) 2 4 0. P3
MaTpULbI.
CucTeMbl THHEHHBIX YpaBHCHHH.
®opmynsl Kpamepa.
Tema 3 Matpuunsiii Mmetoa. Meron 16 6 - 4 6 O, P3
l'aycca. ccnenoBanue
COBMECTHOCTH.
Tema 4 MHoxecTBa. 8 2 - 2 4 O, P3
Tema 5 QDyHKIWS OTHOW NEepPEMEHHOM. 6 2 - - 4 O, P3
Tema 6 [penen pyHKINN. 8 2 ) 5 4 0. P3
HenpepbIBHOCTE (QYHKIIHH.
Tema 7 Juddepennuansroe
ucymciaeHue GyHKIMNA OTHOU 8 2 - 2 4 O, P3
NIEPEMEHHOM.
Tema 8 I/IHTerpanLHosi Mcqncneﬂneu 10 2 ) 2 6 0. P3
(yHKIMH OJTHOW TIEpEeMEHHOM.
Tema 9 | TIpeamer Teopuu BEpOSTHOCTEH.
OcCHOBHBIE TIOHATHS! TEOPHH 8 2 i 5 4 0. P3
BepostHocTel. Kitaccnueckoe
OIIpeZieTIeHNE BEPOSTHOCTH.
Tema OcHoBHbIE TEOPEMBI TEOPHH 8 2 ) 2 4 0. P3
10 BEPOSTHOCTEH.
Tema | dopmyna nomaHOM BEPOATHOCTH. 8 2 ) 2 4 0. P3
11 ®dopwmyna baiieca.
Tema [ToBTOpEHUE HCTIBITAHUM. 8 2 ) 2 4 0. P3
12 ®dopmyna beprymm.
Tema CnyyaiiHble BEJIMYUHBI.
13 JucKkpeTHbIEe cyqYaiiHbIe
BENTUYHUHBI. UHCITOBBIC 12 2 - 4 6 O, P3
XapaKTEePUCTUKU TUCKPETHON
CITy4aifHOW BEJIMYMHBI.
Tema HenpepriBHblE CilydaliHble
14 BeJIMUMHBL. YucaoBbIE 5 12 2 ) 4 6 0. P3
XapaKTEePUCTUKHU HETPEPBHIBHOM
CIy4ailHOW BEJIMYMHBL.
Tema 3aKoHbI pacpeneaeHus
15 CI1y4aliHOl BENMTHHBL. 12 2 ) 4 6 0. P3
HopwmanbHslii 3akoH
pacnpesieseHusI.
Tema IIpeamer MaTemMaTHUECKON
16 ctaTUCTUKH. CTaTHCTUYECKOE 8 2 - 2 4 O, P3
paclipesieneHye BhIOOpKH.
Til;[a CraTtucTnieckoe OlleHUBaHUE. 16 2 ) 6 8 0. P3
Tema CraTHCTHYECKHE METOIBI
18 00pabOTKH IKCIIEPUMEHTAJIBHBIX 14 2 i 4 8 O.P3T
JTAHHBIX: KOPPETSIIHOHHO-
PErpECCUOHHBIN aHaIM3.
IIpomerxyTouHas aTTecTanus 54 JK3aMeH
Bcero: 216 40 50 90 36

Ipumeyanue: Gopmvr mexyweeo koumpoas ycnegaemocmu: onpoc (0O), mecmuposanue (T), pewenue
3aoau (P3).

Conep:kanue IUCHUIIHHbI

Tema 1. MaTtpuuybl. Onpeaenutenmu.




MaTpuupl. Buapl matpuu,. JencTtBna Hag MaTpMLAMN: CNOXKEHMNE, YMHOXKEHME Ha YMCNO,
nponssegeHne MaTpuLl.

Onpegenntenn BTOPOro M Tpetbero nopsagka. CeoiictBa onpeaenutenein. MuHopsl m
anrebpanyeckme paononHeHus. PasnoxeHue onpeaenutens Mo 3/IEMEHTaM Kakoro-nmbo
cTonbua nnum cTpoku. NoHATMe 06 onpeaenuTene n-ro nopsaKa.

Tema 2. O6paTHaa maTpuua. PaHr maTtpuupbl.

BbiporkAeHHas maTpuua, HeBblpoXAeHHas maTpuua. ObpatHaa maTtpuua. MeTtoapbl
BblUMCIeHMA 0OPATHOM MATpULbI: METOA MPUCOEANHEHHOM MATPULbI, METOZ 3/IEMEHTAPHbIX
npeobpasoBaHuUi.

PaHr matpuubl. MeToabl BbIMUCAEHUA PaHra MaTpULbl: MeTO4 OKaMMAAIOLWMNX MUHOPOB,
MEeTO/, 3/1eMEeHTAPHbIX NPe0bpa3oBaHUIA.

Tema 3. Cuctembl IMHENHbIX YPABHEHUNA.

Cuctembl IMHENHbIX ypaBHeHMN. OgHOpPOAHbIE U HEOAHOPOAHbIE CUCTEMbI JIMHEMHbIX
ypaBHeHUI. PelwleHne cnctembl INHENHbIX ypaBHEHUIA. COBMECTHbIE U HECOBMECTHbIE CUCTEMDI.
OnpepeneHHble M HeonpegeneHHble cuctembl. ®opmynbl Kpamepa. MaTpuyHaa 3anuch
CUCTEMbI IMHENHBIX YPAaBHEHUN U ee peLleHue.

Cuctema n AMHErHbIX ypaBHEHUIM € h Hen3BecTHbIMKU. MeTog, MNaycca.

PeweHne npounsBonbHbIX cuctem. Teopema KpoHekepa-Kanennu. WccneposaHue
COBMECTHOCTU CUCTEM JNIMHENHbIX ypaBHeHuW. Meton MoppaaHa-Faycca. Obuwee peleHue
CUCTEMBI.

Tema 4. MHo>KecTBa.

MoHATMe MHoecTBa. Cnocobbl 3agaHMA MHOXecTB. Onepauuum Hajd, MHOXEeCTBaMMU:
obbeanHeHWe, nepeceyeHune, pPasHOCTb, AOMNOJHEHME MHOXKeCTB. [leKapToBO npousseaeHue
MHOeCTB. YHUBepCcaibHOe MHOKecTBO. [Anarpammsbl dinepa-BeHHa.

Tema 5. DyHKLUUA OAHOI NnepeMeHHOM.

MoHaTne ¢yHKUMK. Cnocobbl 3agaHna dyHKumm. O6nacTb onpeaeneHna U MHOXECTBO
3HayeHun oyHKumMn. Knaccndmkauma yHkumn. Mpadmk GyHKumM. OCHOBHbIE 31eMeHTapHble
GYHKUUM U X TPadUKK.

Tema 6. NMpepen pyHKuun. HenpepbiBHOCTb GYHKLUWN.

Mpenen ¢yHKUMK. Teopembl 0 Npeaenax. beckoHeyHo manbie n 6eckoHeuyHo H6onblune
BE/IMUMHDI. [1Ba 3ameuaTtenibHbix npeaena. OgHOCTopoHHMeE npegenbl. CpaBHeHMEe 6eCKOHEeYHO
Manbix.

MpupaweHne aprymeHTa n GyHKUMKU. HenpepbiBHOCTb GYHKLUMKN. TOYKKM paspbiBa U UX
Knaccudurauma. [lenctsmna Hag HenpepbiBHbIMU GYHKLMAMMN.

Tema 7. AnddepeHumnanbHoe ncuncieHne GpyHKLMN O4HOM NepemMeHHOoM.

3agaun, npumBoAaAWwMe K MNOHATUIO Npou3BogHOW. [lpoussogHaa &yHKUMK, ee
reomeTpuyeckmm  cmbicn.  Mpasuna anddepeHumposaHua. [pounsBogHble  OCHOBHbIX
afNemMeHTapHbIX YyHKUMIK. AuddepeHumpoBaHne CnoxKHbIX ¢GyHKUMK. OdunddepeHumpoBaHme
HesABHbIX  QyHKUMK.  OuddepeHumpoBaHme  PyHKUMA, 3a4aHHbIX  NapameTPUYecKMu.
Norapuédmnyeckoe anddepeHumnpoBaHue.

OndodepeHumnan PpyHKkumn. Nreometpuyecknii cmoicn gudodepeHumnana. AnddepeHuyman
CYMMbl, NPOM3BEAEHUA M YACTHOTO.

MpunoxeHna nponssoaHon. Mpasmno Jlonutana gaa PackpbiTUA HeonpeneneHHOCTeN.
MpumeHeHWe NPOM3BOAHON K MUccnenoBaHuio GpyHKumii. BospactaHne m ybbiBaHME PyHKUUK.
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IKcTpemym. OTbiCKaHWE HaMboNblEero U HaMMEHbLUErO 3HAaYEHUI HEMPEpPbIBHOM Ha OTpesKe
bYHKUMW. BbINYKNOCTb M BOTHYTOCTb. TOYKM nepermba. AcumntoTbl. Cxema wccnesoBaHUA
bYHKUMI M noCTpoeHMe rpadmKos.

Tema 8. UHTEerpanbHoe ucuncneHme GpyHKLUM oa4HON nepemeHHOMN.

MNepBoobpa3Haa. HeonpeaeneHHblt WHTerpan, ero cBoikcTBa. Tabamua OCHOBHbIX
dopmyn nHTErpupoBaHMA. HenocpeacTBeHHOe MHTErpupoBaHme. MeToza 3ameHbl NepeMeHHON.
MeToz MHTErpMpoBaHUA NO YacCTAM.

OnpepgeneHHbii nHTerpan. ®opmyna HotoToHa-/lebHunuya. CeoiicTBa onpeaeneHHoro
WHTerpana. 3ameHa nepemeHHoOM B onpeaeneHHOM UHTerpane. MHTerpupoBaHMe No YacTam.

HecobctBeHHble MHTerpanbl. MHTerpanbl ¢ 6ecKoHeYHbIMM Npeaenamu. MHTerpanbl ot
HEeOrpaHNYeHHbIX GYHKLUN.

Tema 9. MpeameT Teopun BepoAaTHOCTeli. OCHOBHbIE MNOHATUA TEOPUM BEPOATHOCTEN.
Knaccuueckoe onpegeneHne BeposaTHOCTHU.

MpegMmeT TeopuUM BepoOATHOCTEW W KpaTKasa wucTopuyeckasa cnpaska. CobbiTue,
BEPOATHOCTb COObITUA, CBOWCTBA BEPOATHOCTM. [lOCTOBEPHble W HEBO3MOMKHble CObbITUA.
HecoBmecTHble  cobbiTa.  CoBmMecTHble  cobbiTUA.  TPOTUBOMNONONKHbBIE  CODObITUA.
PaBHOBO3MOXHble cObbITMA. [lonHas rpynna cobbiTMiA. BnaronpuaTcTBylOWME  CAy4Yau.
Knaccuueckoe onpeaeneHve BeposaTHOCTU. KombuHaTopuKa. MpaBuao yMHOXKEHMA, NPaBUao
cnoxeHua. OcHoBHble GOpPMYJibl KOMOUHATOPUKK: NEePEeCTaHOBKK, PasMeLLEeHNA, COYETaHUS.

Tema 10. OCHOBHble TeopeMbl TEOPUU BEPOATHOCTEMN.

Cymma cobbitnin. MpowusseneHne cobbITMIA. Teopema C/IOXKEHUA BePOATHOCTEMN.
3aBucumble cobbiTvA, HesaBuCcMMble COObITUA. YCNOBHAA BEPOATHOCTb. Teopema YMHOXKeHUA
BEPOSATHOCTEN.

Tema 11. dopmyna nonHoii BepoaTtHocTu. Popmyna baieca.
f'mnotesbl. Popmyna NoaHoM BepoATHOCTH, dopmyna baineca.

Tema 12. NMoBTopeHue ucnoiTaHuii. Popmyna bepHynnu.

HesaBucumblie  ucnbiTaHua.  [oBTopeHWe  ucnbiTaHun.  Popmyna  bepHynnu.
HanBeposTHenwwee YMCno HacTynaeHnn cobbiTua.

JNloKkanbHaa Teopema Jlannaca, nHTerpasibHasa Teopema Jlannaca, popmyna lNyaccoHa.

Tema 13. CayvaiiHble BennUUHbI. [QUCKpPeTHble cayyaiHble BeanuuHbl. Yucnosbie
XaPAKTePUCTUKU AUCKPETHOM C/Ily4alHOM BE/IMUYMHDI.

CnyyaliHaa BenWuYMHa. 3aKOH pacnpegeneHus BEpPOATHOCTEN CAYyYaMHbIX BEANYMH.
[ONCKpeTHble W HenpepbiBHble  CayyalHble BeAunyuHbl. Cnocobbl  3afaHMA  3aKoHa
pacnpefeneHna BepoATHOCTEN AUCKPETHOM CAy4YaliHOW BeNUYMUHbI. DYHKUMA pacnpeseneHums,
ee cBoncTBa. MHOroyronbHuK pacnpegeneHus.

MaTemaTuyeckne onepauuMm Hag CAyvyaliHbiMKM  BenMdMHamMu.  MaTtemaTuyeckoe
oXuAaHue ANCKPETHOM CNy4YaliHOW BENINMYMHBI, CBOMCTBA MAaTEMATUYECKOTO OXKUAAHUSA.

dvcnepcua ANCKPETHOM ciydaiHOM BennuuHbl. Popmyna ans BblYMCAEHUA AUCMIEPCUN,
CBOWCTBa AMUCNEPCUN.

Tema 14. HenpepbiBHble cayvaiiHble BeAUYUHbI. YUCNOBble XapaKTePUCTUKU
HenpepbIBHO CNYy4alHOW BEIMUYUHDI.



HenpepbiBHble cny4yaliHble BenMYUHbI. WHTerpanbHas ¢yHKUMA pacnpeaeneHus, ee
csoiicTBa. AuddepeHumnanpHaa pyHKUMA pacnpeneneHuns, ee CBOMUCTBa.

MaTemaTmyeckoe OXMAAHWE HENPepbiBHOW CAyYaMHOM BeAMYMHbI.  [ducnepcwms
HenpepbIBHOM C/ly4alNHOMN BEANYUHBI.

Tema 15. 3aKoHbl pacnpegeneHuMa cAyvyaHOW BeNNYMHbI. HopmanbHbI 3aKOH
pacnpepeneHus.

3aKOHbl  pacnpeaeneHva  OUCKPETHOM  C/y4allHOW  BeNWYMHbl:  BMHOMManbHOe
pacnpegeneHue, pacnpegeneHne [lyaccoHa, reomeTpuyeckoe W TrUnepreomeTpuyeckoe
pacnpegeneHus.

3aKOHbl  pacnpefeneHua HenpepbiBHOW  CAy4YalHOW  BE/IMYMHBI:  PaBHOMEPHOE,
nokasaTe/ibHOe pacnpegeneHue.

HopMmanbHbI 3aKOH pacnpegeneHuns. Y1CNoBble XapaKTEPUCTUKM HOPMAbHOTO 3aKOHa.
®yHKuMA Jlannaca. BoluMcneHne BepoATHOCTU NonagaHna HOPMANbHOM CAy4YaliHOW BeINYUHDI
Ha 3aZaHHblA WHTepBan. BepoATHOCTb 3a4aHHOrO OTKAOHEHMA HOPMANbHOM C/AYyY4aNHOM
BE/IMYMHbI OT ee cpeaHero 3HavyeHua. MpaBuao Tpex curm. PopmyaMpPoBKa LLEHTPASIbHOM
npesenbHoM Teopembl.

Tema 16. MpegmeT matemaTUUeCcKoOM CTaTUCTUMKU. CTaTUCTMUYECKOe pacnpeaeneHue
BblOOPKMK.

MaTemaTmyeckas CTaTUCTMKa. [lpegmeT maTemMaTUYecKoi CTaTUCTUKKU. 3agauu
MaTEMATMYECKON  CTATUCTMKU. BblbopouyHblil  meToa. [eHepanbHas UM Bbl6OpoOYHas
COBOKYMHOCTWU. BapuaHTbl, 4acToTbl, OTHOCUTENbHbIE 4YacToOTbl. BapuauuoHHbIA pAaa.
CTaTUcTMYecKoe pacnpeaeneHue BbIOOPKU. IMnupuyeckaa GyHKUMA  pacnpeseneHus.
MonuroH, rucrtorpamma. BblbopoyHoe cpenHee, BblbopoyHaa aucnepcua. Mopga, megmaHa,
pasmax BbIOOpKM.

Tema 17. CratUcTUUYECKOE OLLleHUBaHMUe.

CTaTuCcTMYecKMe OLEHKM. TodvyeyHble oueHKW. CBOMCTBA TOYEYHON oueHKU. MeTtogpbl
No/sly4eHMA TOYEYHbIX OLEHOK. WHTepBanbHble OUEHKU. [oBepuTenbHblA UMHTepBan.
NHTepBanbHble OLLEHKU NAapamMeTPOB HOPMAIbHOIO pacnpeaeneHums.

Tema 18. CratucTuyeckme meToAbl 06pPabOTKM IKCNEPUMEHTaNbHbIX AAHHbIX:
KOppPenAauMOHHO-perpecCMOHHbIA aHaNU3, aHaNus.

Perpeccua. PerpeccMoHHbIM aHanui3. Bblbop perpeccMoHHOW MoAenu, ypasHeHue
perpeccun.  OTbICKaHWME MApPamMeTPoB  YypPaBHEHMA MPAMON  /IMHUM  perpeccum Mo
HecrpynnupoBaHHbIM AAHHbIM.

KoppenaunoHHbii aHanms. Popmyna Ana BblMUCAEHMA KO3IOPUUMEHTA NUHENHOMN
Koppensauuu, ceoicTea KoapdumumneHTa koppenaumn. Tabanuya Yegaoka.

Ha camocmosmenvuyro pabomy cmyoenmos no oucyuniune bl.B.7 «Mamemamuxar
BBIHOCSITCS CJIEIYIOLUE TEMBI:

Dopma
Ne
Tema Bonpocsl, BoiHOcuMbIe Ha CPC KOHTPOJA

n/n

CPC

1 MaTpuupl. Onpegenuten. Onpenenenue Matpuibl. OCHOBHbIE MaTpUUHBIE ONlEpaLliu
U ux cBoicTBa. Buabsl marpun. OCHOBHBIE CBOICTBA 0. P3
onpenenutesieii. MUHOD U anredpandeckoe JOMOTHEHUE ’
3JIEMEHTa MaTPULIbIL.
2 Ob6paTtHasa matpuua. PaHr Haxoxxnerne oOpaTHO# MaTpHIlEl. PaHT MaTpHIIBL. O, P3
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MaTpULLbI. BasucHbiit MUHOD.
3 CucTteMbl TUHEHHBIX Pemienne cucreM NTMHEHHBIX ypaBHEHHH 110 Gopmynam
YpaBHEHMI. Kpamepa. Ucnonp3oBanme 00paTHONH MaTPHIIBI IS 0. P3
Haxoxaerus pemenns CIIY. ’
4 MHoxecTBa. INonsTre MHOXECTBa. Onepanuu HaJ MHOXKECTBAMH. 0. P3
UYucnoBsle MHOXKECTBA ’
5 Oynukius ogHoit nepemernoil. | [omarme pynkmmm. CrocoOsr 3aganus ¢pyHkunu. O6macTb
OTIpeNieNIeHUs] © MHOXKECTBO 3HAYCHUHN (PYHKITHH. O, P3
Knaccudukanms QyHKImH.
6 [penen ¢pyHkIUM. Omnpenenenue npeaena ¢pynkuu. CBoiicTBa Ipeaeaon
HenpepbIBHOCTH QyHKIHH. ¢ynkumii. beckoneuno Gospine 1 GECKOHEYHO MaJble
GbyHKIMN. 0. P3
[pupamenue aprymenTa, npupaiieHue GpyHKIum.
HenpepsiBHOCTh. CBOMCTBa HENMPEPHIBHBIX (PYHKIMIL.
Krnaccudukanms Touek paspeisa.
7 Juddepenunanbroe Juddepennuporanue. [IponsBoanas. 'eomerpuueckuii u
HCcYHCIIeHUE (QYHKINH OTHON ¢usmdecknii cMbIcT pon3BoaHOH. [IpaBuna 0. P3
MIEpEMEHHOM. mddpepernmposanust. Tabauna MpoM3BOAHBIX OT ’
JIEMEHTAPHBIX (DYHKIUH.
8 HHTerpanbHoe ucuncieHue [TepBooOpasnas. Heonpenenenusrit maTerpan. CBOHCTBa
(YHKIMM OZHON TIEPEMEHHOH. HEOTPEJICJICHHOT0 MHTerpana. Tabnmia cTaHaapTHBIX
HHTErpajgoB. MeTos 3aMeHbI TepeMeHHbIX. MeTox
HMHTETPUPOBAHUS 110 JACTSIM. 0. P3
OmnpeneneHue onpeesieHHOro nurerpaia. Gopmyna ’
Herorona-JleitOnuia. CBoiicTBa opeeeHHbIX
HUHTEerpanoB. Metoz 3aMeHbl IEpEMEHHBIX. MeTon
HWHTETPUPOBAHUSI 110 YaCTSM.
9 | IIpenmer Teopun BEpOSTHOCTEHA. Knaccugeckoe onpezeneHne BEpOSITHOCTH.
OCHOBHBIE IOHATHSI TECOPHH Komb6uHaTopuka. 0. P3
BeposiTHocTel. Kiaccuueckoe ’
olpeJieJIeHHe BEPOSTHOCTH.
10 OCHOBHBIE TE€OPEMBI TEOPHU Cymma cobbiTuit. MpounsseaeHme cobbiTmii. Teopema
BEPOSTHOCTEH. CNOXKEHUA BepOATHOCTEN. Teopema YMHOMKeHUA O, P3
BEPOATHOCTEMN.
11 | ®opmymna moOIHOI BEPOSATHOCTH. fmnotesbl. DopmMmyna NOAHOM BEPOATHOCTU, popmyna 0. P3
®opwmyina Baifeca. Baiieca. '
12 IToBTOpEHNE NCTIBITAHUIA. HesaBucumble ncnbitaHnA. MoBTOpPEHUE UCNbITAHUA. 0. P3
®opmyna beprynnu. ®opmyna bepHynnn. '
13 CrnyuaiiHble BETMUUHBL. Omnpenenenne. CriocoObl 3a/1aHusl. 3aKOH pacipeieIeHsI.
JluckpeTHble cilydaiiHble YucnoBble XapaKTEPUCTHUKU.
BeIUYHHBI. YHCTOBBIE O, P3
XapaKTEePUCTHKN TUCKPETHON
Clly4aliHO! BEJIUYUHBIL.
14 HenpepsiBHbIE cnydaiiHble Omnpenenenne. CrocoObl 3aanusl. 3aKOH paclpeieIeHusI.
BENUYMHBL. YUCIOBBIE UucnoBble XapaKTePUCTUKU. 0 P3
XapaKTEepUCTUKH HENPEPHIBHON ’
CIly4aliHO! BEJIUYUHBI.
15 3aKoHBI pacnpeaeIeHus Hopmanbshoe pacnpenenenue. Teopema JlsmyHoBa.
CITy4afHOW BEJIMYMHBI. LentpanbHas npejenbHas Teopema. 0. P3
HopmanbHelii 3aK0H ’
pacnpeneneHusl.
16 IIpenmer MmatemaTnueckoi OCHOBHBIE 3a1aY1 MAaTEMATUYECKON CTATUCTHKH.
craTucTUKU. CTaTUCTUYECKOE CraTuCcTHYECKOE pacIpeiesieHiue BHIOOPKH. O, P3
pacnpeseneHne BEIOOPKH.
17 | Cratuctuueckoe oleHuBaHue. | ToYedHbIE ONEHKH YHCIOBBIX XapakTepucTuk. [loHsaTue 06
MHTEPBAJIILHOM OLIeHMBAaHMU. [locTpoeHHe JOBEPUTEIBHBIX
UHTEPBAJIOB JUI1 MATEMaTHUECKOTO OXKUIAHHS U CPEIAHEr0 O, P3
KBaJPaTUUECKOTO OTKJIIOHEHUSI HOPMAJIBHO
pacnpeesieHHON ciyyailHOW BEJTMYKHBL.
18 CraTtucTuuecKue MeTobl OneMeHTH! KoppesiiioHHOro aHanu3a. Haxoxaenue O P3T
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00paboTKN SKCIIEPUMEHTAIBHBIX | KO3((HULIHEHTa KOPPETSILUH. DIIEMEHTHI PErPECCHOHHOTO
JAHHBIX: KOPPEISIIMOHHO- ananu3a. [locTpoeHne 3MIMPHUIECKOTO ypaBHEHHS
PETPECCHOHHBIHN aHATH3. perpeccum.

4. MaTepuaJbl TeKyllero KOHTPOJIsl yclieBaeMOCTH 00y4yalommxcs u
(oH/1 OLIEHOYHBIX CPEICTB MPOMEKYTOYHOM aTTEeCTAIMN MO AUCHUIIHHE

4.1. @opMbl W MeTOAbl TEKYUIEr0 KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUYHOM
arTecTauMu.

4.1.1. B xope peanusanum aucuumummabl b1.B.7 «Mamemamuka) wncnosnb3yworcs

cJIeyIolue MeTOAbl TEKYIIero KOHTPOJISI yCIIeBAeMOCTH 00yUYaloMXCs:

Ne ni/m HaumeHoBaHue TeM (pa3aesioB) Merorbi Tekyuuero KoHTpoIIs
ycneBaeMoCTH
OuHnas dopma
Tema 1 MaTtpuubl. Onpeaenurtenu. VYeTHBIi onpoc
Pemenne 3anay
Tema 2 Ob6paTtHaa maTpuua. PaHr maTpuupl. VYcrHblid onpoc
Pemenmne 3amau
Tema 3 CucteMbl TUHEUHBIX YpaBHEHUH. VYeTHBIi onpoc
Pewenne 3anay
Tema 4 MmuoxecTBa. VYcrHblid onpoc
Pemenmne 3amau
Tema 5 OyHKIUSA OTHON IEPEMEHHOM. VYeTHBIi onpoc
Pewenne 3anay
Tema 6 [penen Gynxnuu. HempepblBHOCTD QyHKIINH. YcTHbIH onpoc
Pemienue 3amay
Tema 7 Huddepennmanbroe ncurcieHne GyHKINU OTHON YcTHbIl onpoc
IIEPEMEHHOM. Pewenne 3aau
Tewma 8 WnTterpansHoe ucurciaenne QyHKIMN OJHOM VYeTHBI onpoc
MIEPEMEHHOI. Pewienue 3anay
Tema 9 IIpenmet Teopun BepossTHOCTEN. OCHOBHBIE TOHATHS Verabiit onpoc
Teopuu BeposiTHOCTeH. Knaccuueckoe onpenenenne

Pemienue 3amay

BEPOSTHOCTH.
Tema 10 OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN. YcTHbIl onpoc
Pewenne 3aau
Tema 11 ®opmyna nonHou BepositHoctu. Popmyiia baiieca. VYeTHBI onpoc
Pemienue 3amay
Tewma 12 [ToBTOpenue ucnsitanuii. @opmyna beprysm. YcTHbIl onpoc
Pewenne 3aay
Tema 13 Crnyyaitaple Benmu4IuHbI. [[MCKpeTHBIE CITydaiiHbIe V CTHBI OIDOC

BEIMYMHBL. YNCIOBBIE XapaKTEPUCTUKN AUCKPETHON P
N Pewenune 3anau
CIIy4ailHOM BEITMYUHBL.

Tema 14 HenpepsiBHbIE CilydaiiHble BEIUUYMHBL. YHCIO0BBIE VYeTHBIi ompoc
XapaKTEPUCTHKU HENPEPHIBHON CIyYaliHOM BEJIMYUHBL. Pewenne 3a1ay
Tema 15 3aKOHBI pacHpeeNcHUs CIy4ailHON BEINYHHBI. YcTHbIl onpoc
HopmanbHblil 3aK0H pacnpeieIeHusl. Pemienue 3anau
Tema 16 | TlpeaMeT MaTeMaTHUeCKOH cTaTHCTHKH. CTaTHCTHYECKOE VYeTHBIi ompoc
pacnpezneneHe BEIOOPKH. Pemenne 3amau
Tema 17 CrarucTuyeckoe OlleHUBaHUE. VYceTHbIi onpoc
Pemenne 3amau
Tema 18 Craructraeckue MEeTobI 00paboTKH YcTHEIH orpoc
JKCIIEPUMEHTANBHBIX JAHHBIX: KOPPEISLUOHHO- Pemenmne 3anau
pEerpecCHOHHBIN aHAIU3. TectupoBanue
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4.1.2. IlpomexyTouyHasi arTrecTauusi NPOBOAUTCA B (opme 3a4éra B MEPBOM
ceMecTpe M 3JK3aMeHa BO BTOPOM ceMmecTpe. 3adeT MNPOBOAUTCH C TPUMEHEHHEM
CJIeYIOIIUX MeTOA0B: YCTHOTO OIpoca IO MEPEYHI0 MPUMEPHBIX BOMpocoB u3 1. 4.3.2,
pelIeHUs] 3a/lad U TECTUPOBAHUA. JK3aMeH NPOBOJAMTCH C TNPUMEHEHHEM CJIeTYHIIHX
MEeTOJ0B: YCTHOI'O OIpPOCa MO MEPEYHIO MPUMEPHBIX BOMPOCOB U3 M. 4.3.2, pelieHus 3aaady u
TECTUPOBAHUA.

4.2. MartepuaJjibl TeKyIIero KOHTPOJIsl yCIIeBAeMOCTH.

Tema 1. Matpuubl. Onpegenutenu
Bomnpocs! 118 yCTHOr0 onpoca:
1. Matpuubl. JencTBua Hag MaTpPULAMKU: CNOXKEHWE, YMHOXKEHME Ha YUCNO, Npou3BeseHmne
maTpu,
2. Onpepgenuntenn BTOPOro 1 TpeTbero NopaakKa.
3. MwuHopbl M anrebpanyeckme ponosHeHuA. PasnoxeHwe onpeaenutens nNo 3/1eMeHTam
Kakoro-nnbo psaaa.
4. TMoHsThe 06 onpeaenuTene n-ro NopaaKa.
TunoBble 3aJaHUs:

1 -2 3
1. Haitn matpuuy 3A ana matpuublA=|0 4 -1].
5 0 0

2. Hantn cymmy 1 pasHocTb maTpuu A u B, ecnu
1 3 0 2 4 -3 2 -2

A= ,B= .
4 1 3 1 -3 0 4 0

3. Haitn AB 1 BA, ecnn

e SJels )

Tema 2. O6paTHaa maTpuua. PaHr matpuubl
Bonpocel 11 yCTHOro onpoca:

1. MeToabl BblYNCAEHUA OOPATHOM MaTPULbI: METOL 3/IeMEHTAPHbIX NpeobpasoBaHnil, MeTos,
npucoegMHeHHON MaTpuULbl.
2. PaHr matpuubl. MeToapl BbIYUCAEHMA PaAHra MaTpULbl: METOA OKAaMMAAKWMX MUHOPOB,
METO/, 3/1eMeHTAPHbIX NPeobpa3oBaHUA.
Tumnosbie 3aJaHNS:

322
1. AaHa matpuua A= |1 3 1|.Halntn obpaTtHyto matpuLy.
53 4
2. Havtn maTtpuuy, obpaTHyt0 maTpuue
1 -2 3
A=10 4 -1/
5 0 O
Coenatb NpoOBEPKY.
3 5 7
3. Onpegenutb paHr matpuupl A=|1 2 3
1 3
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Tema 3. Cuctembl NMHENHbIX ypaBHeHUin. Popmynbl Kpamepa. MatpuuHbii meTtoa.
MeTtopg, Maycca. UccnepoBaHue cOBMECTHOCTU
Bomnipocsl 111 yCTHOTO onpoca:

PeweHwne cuctem MMHenHbIX ypaBHeHU. Popmynbl Kpamepa.

MaTpuyHas 3anmcb CUCTEMbI IMHENHBIX YPAaBHEHUI U ee peLleHune.

PelweHune cuctem nnHelHbIX ypaBHeHnn. MeTtog, lNaycca.

Teopema KpoHekepa-Kanennn. MWccnepoBaHne COBMECTHOCTM — CUCTEM  JIMHEMHbIX
YPaBHEHWMN.

5. MeTtog HoppgaHa-laycca. basucHble pelleHmns.

TumnoBbie 3aJaHMSL:

1. Metonom laycca pewnTb CUCTEMY YPaBHEHMIA:

X, +2X, = X5 =17,

PwnNpE

2%y —3X, + X3 =3,

4%, + X, — X3 =16.

2. PewnTb cucteMy B maTpmu4HOMN popme
X+ Xy — X3 =2,

X, — Xy + Xg =2,

X +2X, +2X%3 =T7.

3. PewnTb cuctemy, ucnonbsya popmynsl Kpamepa:
X +2X, —3X3 =0,

2% — Xp +4X5 =5,

3%+ X, — X3 =2.

Tema 4. MHOXKecTBa
Bomnpocs! 11 yCTHOTO onpoca:

1. TNMoHATMe MHoXKecTBa. Cnocobbl 3a4aHNA MHOMECTB.
2. Onepaumn Hag MHOXecTBaMu: obbeguHeHue, nepecevyeHue, pPasHOCTb, AOMNOJHEHUe
MHOXeCTB.
3. [ekapToBO npoussegeHne MHOXeCTB.
4. YHuBepcanbHoe MHOXeCTBO. narpammbl Iiinepa-BeHHa.
TunosBbie 3a1aHMsI:
1. Onucatb nepeymcieHmem aNeMeHTOB MHOXEeCTBO:
a) A={xeZ: (x-3)(x*-1)=0ux=>0}
b) A={xeR: X’ —3x*+2x =0}

) A={xeN: X*—=3x—4<0}

2. Nyctb A = (-1; 2], B=[1; 4). HaiiTu mHoxecTBa AUB, ANB, A\B, B\A 1 n306pasuTb ux
Ha YNCNOBOW OCMK.

3. MycTb yHMBepcasbHOE MHOXecTBO U — MHOXeCTBO BCEX COTPYAHWKOB HEKOTOPOW
dnpMbl; A — MHOXECTBO BCeX COTPYAHMKOB JaHHOM opraHusauum ctapuwe 35 net; B —
MHOMEeCTBO COTPYAHUKOB, UMeloLMX cTaxk paboTbl 6onee 10 net; C — MHOXKECTBO MEHE1KepoB
dmpmbl. OnpeaennTb CoaepKaTebHbIA CMbICA KaXKA0ro 13 CeAyoLLnx MHOXECTB:

B; AnBNC; AU(BNC); B\C; C\B; An(B\C); (AnB)\C, A\8,

B\A,
(AnB)uC, An(BuUC).
Tema 5. DyHKUMA 0aHOIK NepemMeHHOoMN

Bomnpocs! 118 yCTHOr0 onpoca:
12



PwnNnpE

N

MoHsTMe PpyHKUUN.
Ob6nacTb onpeaeneHmna u MHOXKeCTBO 3HAYEHUIM GYHKUUMN.
Cnocobbl 3a4aHKA yHKUUK.
Knaccudumkauma yHKumn. Tpaduk ¢yHKUMU. OCHOBHble 3anemMeHTapHble QYHKUUKM U KX
rpadumkm.
Tunosple 3aXaHNUA:
1. HainTn obnactb onpeaeneHma n MHOXKECTBO 3HaYeHWU GyHKUUI

. 1
y=sinx, y=—+Ig(x-1).
V=X?+X+2
2. YCTaHOBUTb YETHOCTb UM HEYETHOCTb QYHKL MM
f(X)=x>=x*+x, f(X)=+v1-x*, f(x)=x*+5x.
Tema 6. NMpepen pyHKuun. HenpepbiBHOCTb GYHKLUMU
Bomnpocs! a1 ycTHOro onpoca:

MNocnepoBaTenbHocTU. Mpeaen nocaeno0BaTENbHOCTY.
MNpenen ¢yHKUMK. Teopembl 0 Npegenax.
BeckoHe4yHO Manble M H6eckoHeyHOo 6onbliMe BenUuYMHbl. [Ba 3amevaTtesibHbiX npeaena.
OpHocTopoHHMe npegenbl. CpaBHeHME BECKOHEYHO ManbiX.
MpupaweHne aprymeHTa n ¢yHKUMKU. HenpepblBHOCTb GYHKUMM. TOYKM paspbiBa M UX
Knaccudukauma. 1lencTena Hag HenpepbiBHbIMU GYHKLUAMMU.

Tunosble 3aJaHUA:

2 3
. . X“+6x+8 . 3x—-4 . X°-8
1. Hantv npegensi 1) lim ————,  2)lim , 3)lim
X——2 X° +8 x>0 X —2 x>2 X —2
2. Hantn npegen ”msmkx, k =const.

x—0 X

L. k)"
3. Havitn Iim(1+ x)x, I|m(1+—) )
x—0 X—>00 X

Tema 7. AnddepeHumnanbHoe ncuncneHne GpyHKLMMN O4HOM NepemeHHOoM
Bonpocel 11 yCTHOro onpoca:

MNponssogHaa ¢YyHKUMKN, ee TreoMeTpuYeckMin cmbicn. [Mpasuna anddepeHUMpoBaHua.
Mpoun3BogHble OCHOBHbIX 3/1€MEHTAPHbIX GYHKUNK. AnddepeHumpoBaHMe CAOXKHbIX
oyHKUMK. AnddepeHumpoBaHue HeABHbIX GyHKUMR. [OuddepeHumpoBaHme QyHKUUIA,
334aHHbIX NapameTpuyecku. Jlorapudmmnyeckoe anddepeHumpoBaHue.

MpunoxeHna npoussogHon. Mpasuno Jlonutans [NA PacKpbITUA HeonpeaeneHHOCTEN.
MpumeHeHWe NPOM3BOAHON K uUCCAefoBaHWIO OyHKUM. BospactaHne u ybbiBaHue
dyHKUMN. IKcTpemym. OTbICKaHWE HanbonbLIero N HaMMeHbLLEero 3Ha4YeHUN HENPEpPbIBHOM
Ha oTpe3ke QYHKUMU. BbINyKNOCTb M BOrHYTOCTb. TOYKM nepernba. AcumnToTbl. Cxema
nccnegoBaHnAa GyHKLUUIA M NOCTPOEHME rpadUKoB.

Tumnosbie 3aJaHNS:

1. Haiitv nponssogHble GyHKUMiA: y = sinkx, y =tgpx, Yy =sinv/x, y = cos ’%'
+ X

2. HaliTv nponsBoaHble GYHKUMNA:
y=3sin?x; y=c0s®X; y=n/sinx; y=n/sin?x +3cos® 4x.

. 1 .
3. HaliTn npousBoaHble GyHKUMIA: Y = arcsin2x; Yy = arcctg T; y = arcsin® 3x.
X

Tema 8. UHTerpanbHoe ucumucneHme GyHKLUM O4HOM NnepemeHHOMU
Bomnpocsl 11 yCTHOTO onpoca:
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1. MepBoobpasHaA. HeonpepeneHHbIn MHTerpan, ero cBoMcTea. Tabavua OCHOBHbIX dopmyn
WMHTEerpMpoBaHuA. HenocpeactBeHHOe WHTerpuposBaHue. MeTog 3ameHbl NepemMeHHOW.
MeTog, UHTErpMpPOBaAHUA MO YaCTAM.

2. OnpepgeneHHbln uHTerpan. Popmyna HotoToHa-SlenbHMua. CBoicTBa onpeaeneHHoro
MHTerpana. 3ameHa NepeMeHHON B onpegeneHHOM WHTerpane. WMHTerpMpoBaHue no
YyacTam.

3. HecobcTBeHHble WHTerpanbl. UHTerpanbl ¢ 6ecKkoHeyHbIMW npegenamu. UMHTerpanbl oT
HeOorpaHMYeHHbIX GYHKLUN.

Tunosple 3aXaHNUA:

1. HanTtn nHterpan I(SCOSX+2_3X2 +l_ 4 de,

X X2+

2. HaliTn nnterpan ICOSBXdX.

3. HaiiT nnTerpan J'd—x
P XV x* —a?
Tema 9. Mpepmet Teopun BepoATHOCTEUN. OCHOBHbIE NOHATUA TEOPUMU BEPOATHOCTEIA.
Knaccuueckoe onpeaeneHne BepoAaTHOCTM.
Bomnpocs! a1 ycTHOro onpoca:

1. Knaccuueckoe onpegeneHne BepOATHOCTU.
2. HenocpeacTBeHHbIM NOACYET BEPOATHOCTEN.

TumnosBble 3aJaHMSI:

1. B ypHe umetotca 10 wapos: 3 6enbix U 7 YepHbIX. I3 ypHbI Hayrag BbIHUMAETCA OAMH
wap. KakoBa BEpOATHOCTb TOTO, YTO 3TOT Wap: a) 6enbin, 6) YepHbIN?

2. KakoBa BepOATHOCTb MOSIBJEHWS YETHOTO 4YMCAa OYKOB NpU OoAHOM 6pocaHum
urpanbHoro Kybuka? (UrpanbHbll KYyGUK — KyBUK, rpaHK KOTOPOro OTMeYeHbl Homepamu 1, 2, 3,
4,5,6.)

3. bpouweHbl 3 MoHeTbl. HaliTn BepOATHOCTb TOFO, YTO BbINaAyT ABa «repba».

Tema 10. OCHOBHble TeopeMmbl TEOPUU BEPOATHOCTEN

Bomnpocsl 11 yCTHOTO onpoca:

1. Cymma 1 npousBeaeHue CobbITUIA.
2. BepoATHOCTb CyMMbl COBBITUNA.
3. BepoATHOCTb Npou3BeseHNs CODbITUN.

Tunosble 3aJaHuA:

1. B geHexHo-BelleBOM noTepee Ha Kaxable 10000 6unetoB pasbirpbiBaetca 150
BeweBbIX U 50 geHeXHbIX BbIMrpbileit. Yemy paBHa BEPOATHOCTb BbIUIpbIlLA A1s Bnagenbuya 1
noTtepeiiHoro buneta?

2. BepoATHOCTb NOJIOMKM NEPBOro CTaHKa B TeyeHne cmeHbl pasHa 0,2, a sTtoporo —0,13.
Yemy paBHa BEpPOATHOCTb TOrO, YTO 06a CcTaHKa NOTPebyloT HalaKM B TEYEHME CMEHbI?

3. [Ba cnopTtcmeHa He3aBUCMMO Apyr OT Apyra CTPenAalT No OAHON MULLEHMW.
BepoATHOCTb NonagaHuA B MmueHb NepBoro cnoptcmeHa pasHa 0,7, a sToporo — 0,8. Kakosa
BEPOATHOCTb TOrO, YTO MULIEHDb ByaeT NnopakeHa.

Tema 11. dopmyna nonHon BepoaTHocTu. dPopmyna baiteca

Bomnpocs! a1 yCTHOr0 onpoca:

1. dopmyna noaHOM BEPOATHOCTH.
2. ®opmyna baiteca.

Tunosble 3aXaHNUA:

1. Mpeanonoxum, 4yto 13 NapTnun aetanen 20 U3rotoBaeHO Ha 1-m cTaHKe, 25 — Ha 2-m
CTaHKe, 5 — Ha 3-M cTaHKe. M3BeCTHO, YTO BEPOATHOCTU BbiNyCcKa GpakoBaHHOM AeTanu Ha 1-m,
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2-Mm M 3-m CcTaHKax cooTBeTcTBeHHO paBHbl 0,02; 0,01; 0,05. KakoBa BEpPOATHOCTb TOro, UTO
B3ATaA Hay4ayy AeTalb OKarKeTcsa bpakoBaHHOM?

2. [Ba aBTOMaTa NPOM3BOAAT OAMHAKOBbIE AE€Ta/M, KOTOpble MOCTYynatoT Ha o6LWui
KoHBelep. [MponsBoguUTEeNbHOCTb MEPBOro aBTomMaTa BABOe 60/blie MPOU3BOAUTESIBHOCTU
BTOporo. MepBbli aBTOMaT nNpounssoanT 60% aeTaneit OTIMYHOrO Kayectsa, a BTopon — 84%.
Hayaauy B3aTadA c KOHBelepa AeTa/ib OKasanacb OT/IMYHOIO KayecTBa. Hantm BepoaTHOCTb TOro,
YTO AeTasb NPoM3BeAEeHa NEPBbIM aBTOMATOM.

Tema 12. NoBTOpeHue ucnoiTaHuii. Popmyna bepHynnu

Bomnpocsl 1J1s1 yCTHOTO onpoca:

1. Hesasucumble UcnbiTaHUsA. MOBTOPEHME UCTIbITAHWUNA.
2. ®dopmyna bepHynnu. HameeposTHeMLWwee YNCNO HACTYNNEHUI CODbITUA.
3. JloKanbHas Teopema Jlannaca, MHTerpasbHas Teopema Jlannaca, dopmyna MyaccoHa.

TunoBsble 3a1aHuA:
1. I[Ba paBHOCI/IHLHbIX mraxmaTtucra HFpaIOT B IIIaXMaThblI. qTO BepoaTHee: BI)II/IFpaTI) JBEC HapTI/II/I n3
YeThIpeX WU TPH MapTHUH U3 LIeCTH (HUYbU BO BHUMAHUE HE MPUHUMAIOTCS)?

2. Jlns cTpenka, BBIIOJHSIOIIETO YIPAXXHEHUE B THPE, BEPOATHOCTH IONACTh B
«s107109K0» MPU OJTHOM BBICTpPEJIC HE 3aBUCHT OT PE3yJIbTAaTOB MPEANISCCTBYIOIINX BBICTPEIIOB U
paBHa P = 1/4. CnopTtcMeH czenan 5 BeICTpenoB. HailTi BEepOSATHOCTH TOTO, YTO OH: a) IOMalI
OJIMH pa3; 0) XoTs Obl OJMH pa3; B) HE MEHEE TPEX pas.

3. CanoBop cienan oceHbpto 6 nmpuBHUBOK. 110 ONBITY MPONLIBIX JET U3BECTHO, YTO MOCIE
3UMOBKM 7 U3 Kaxablx 10 uepeHKOB ocTaBaIuCh KHU3HecnocoOHbIMU. Kakoe uyucio
MPYKUBIINXCSI YePEHKOB Han0oJiee BEpOsSTHO?

Tema 13. CnyuyaiiHble BeNMYMHDbI. [UCKpeTHble cayyaiiHble BeauuuHbl. Yucnosble
XapaKTEePUCTUKUN AUCKPETHOM CNYyYaUHOI BEe/IUYUHDI

Bomnpocs! 11 yCTHOrO onpoca:

1. Cny4yaiiHble BeNWYMHbI. [UCKpeTHble CayyalHble Be/NYMHbI. 3aKOH pacnpeaeneHus
AVCKPETHOM c/y4yanHoW BennduHbl. Papg pacnpepeneHunsa. OyHKUMA pacnpeaeneHus, ee
csoncTBa. MHoroyronbHuk pacnpegenenus, GyHKLMA pacnpeseneHus.

2. MartemaTtuyeckoe OXWUAaHue  AUCKPETHOM CnyyYamHom BEJINYMHDI, CBOMCTBA
MaTEMATMYECKOro OXMAaHuA. [ucnepcua OUCKPETHOM Cay4YaliHOW BenuuuHbl. Popmyna
ONA BblYNCNIEHMA JUCNepcum, CBOMCTBa aucnepcun. CpegHee KBaApaTUYeCKoe OTKIOHEHME.

Tunosble 3aJaHuA:

1. [aHbl BEpPOATHOCTM 3HAYEHWUIN CAyYaWHOM BeAUYUHbI X: 3HadeHue 10 umeet
BepoATHOCTb 0,3; 3HaveHue 2 — BepoATHOCTb 0,4; 3Ha4yeHne 8 — sepoATHOCTb 0,1; 3HayeHue 4 —
BepoATHocTb 0,2. MNocTponTb pAg, pacnpeseneHunsa cnydaiHom BennymHbl X.

2. JncKpeTHana cay4valiHaa BeanyYMHa X MeeT pAg, pacnpesenieHus:

X |1 3 5

p 0410105

MocTpounTb pag pacnpeaeneHns cCay4amHom BenmdmnHbl 3X.

3. JaH psag pacnpegeneHma ciy4yaiiHon BeIMYmHbI X:

X |10 {20 |30 |40 |50

p 102]03]035|0,1|0,05

Haitn dyHKUMIO pacnpeaeneHns BepoOATHOCTM 3TOM CAYyYaliHOM BEINYNHBI.

Tema 14. HenpepbiBHble C/AyYaiiHble Be/MUUHbI. YUCNOBbIEe XapPaKTEPUCTUKMU
HenpepbIBHOMK CIy4allHOW BEIMUYUHDI

Bomnpocs! a1 yCTHOr0 onpoca:

1. HenpepbiBHble cay4YaliHble BeAWYMHbI. MHTerpanbHaa QyHKUMA pacnpeaeneHua, ee
csouctBa. AuddepeHumnanbHaa yHKUUA pacnpeseneHms, ee CBOMCTBA.
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2. YncnoBble XapaKTEPUCTUKU HENPEPbLIBHOW CAYYAaMHOM BEIMYMHDBI:  MATEMATUYECKOE
OXXuaaHue, gucnepcms.
Tunosple 3aXaHNUA:

1. CnyyaitHasa BennuYMHA X NoAYMHEHaA 3aKOHY pacnpefeneHus ¢ MJOTHOCTbIO f(X),

npuyem

0, x<0
f(x)={a(Bx—x?) 0<x<3
0, x>3

Tpebyetca HaliTM KO3GODUUMEHT @; HAUTM BEPOSTHOCTb NonagaHus X B MPOMEXKYTOK
(1,2).
2. DyHKUMA pacnpeneneHuns cayvyainHom BesinumHbl X 3aZaHa BbipaXKeHnem
0, npu x<0,
2

F(x)= XT’ npu 0< X <2,

1, npu x> 2.

HalTh GyHKUMIO NNOTHOCTK.
3. Hahtn d¢yHKUMIO pacnpeseneHmna CAy4amHOM BeNMUMHDBI, PYHKUMA NAOTHOCTM
KOTOpPOM MMeEeT BUA,

0, x<0,

f(x)= @ 0<x<3

0, x>3

Tema 15. 3akonbl pacnpeneneHusi ciay4aiiHod Bean4nHbl. HopmanbHbIN 3aKO0H
pacnpeneaeHus
Bonpocel 111 ycTHOr0 onpoca:

1. 3axonsl pacnpenenaeHus TMCKPETHON CIy4aifHON BEJIMYMHBI: OMHOMHUAIBHOE pacIipeieiieHue,
pacnpenenenue [lyaccona, reoMeTpUYECKoe U THIEPreoMEeTPUIECKOE PacpeIeiIeHUE.

2. 3akoHBI pacnpeaeNeHus] HeMPepbIBHOM CIydaifHOM BETMYHHBI: PABHOMEPHOE, MOKa3aTeIbHOE
pacnpenenenre. HopmanbHbIN 3aKOH pacrpeaeseHus.

3. HopmanbHblii 3akoH pacnpeneneHusi. UHCIOBbIE XapaKTEPUCTHKH HOPMAaJbHOTO 3aKOHA.
Oynknpa Jlannmaca. BeluncneHune BepOSTHOCTH TMOMNAJAaHUS HOPMAIbHOM  CIlydalHOU
BEJIMYMHBl Ha 3aJlaHHbIA MHTEpBajl. BeposSTHOCTh 3aJaHHOTO OTKJIOHEHHS HOPMallbHOU
CIIy4allHOM BEIMYMHBI OT €€ CcpeAaHero 3HadeHus. [IpaBuio Tpex curm.

Tunosbie 3aganus:

3axonvl pacnpedenenuss OUCKPEMHOU CIYYAUHOU 8eNUYUHBL

1. NocTpouTb pAfd, pacnpefeneHna Yncna nonagaHUm MAYOM B KOP3WMHY Npu ABYX
6pocKkax, ecnm BepoATHOCTb NonagaHuna pasHa 0,4.

2. B naptum u3 10 getanen mmeetca 8 cTaHOapTHbIX. Hayaady otobpaHbl 2 getanu.
CocTaBuUTb 3aKOH pacnpegeneHma YNcna CTaHAAPTHLIX AeTaneln cpean oTobpaHHbIX.

3. U3 opyaua npomsBoamTca cTpenbba no uenm Ao nepBoro nonagaHua. BeposTHOCTb
nonagaHus B uenb p=0,6. HalnTK BEpOATHOCTb TOrO, YTO NOMNadaHUe NPOM3ONAET NPU TPETLEM
BbiCTpene.

3aKoHbl pacnpedeneHus Henpepsi8HOU cay4aliHol 8eauYvuHbl

1. CnyqaitHas BenuurHa X 3a7aHa PyHKIIMEH TIJIOTHOCTH BEPOSTHOCTEH:
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0, x<-5,
f(x)=<1, -5<x<-4,
0, x>-4.
Haiitu F(X), moctpouts rpaduku ¢pyukuuii f(X), F(x), maiitu M(X), D(X).

2. OyHKIMS paclpeeiCHHs] PaBHOMEPHO PACIPEISICHHON CIy4alHOW BEIWYUHBI X
MMEET BUI:

0, x<0,
F(x)=<X, 0<x<1,
1 x>1.

Haiitu mtotHocTs pactpenenenus f(x), M(X), o(X).

3. HerepHBHaﬂ cnyqaﬁHa;I BCJIMYHMHA XpacnpezleneHa I10 ITOKAa3aTCJIbHOMY 3dKOHY:

0 mpu X <0,
FO)=1
4e™ mpm x = 0.

Haiiti BeposiTHOCTH TOTO, 4TO B pe3yibTare uchbiTaHuil X momaaetr B uHTepBan (0,2;
0,5).

Tema 16. Mpepamer matemaTU4ecKoW CTaTUCTUKU. CTaTUCTUYECKOe pacnpeaeneHue
BbI6OPKM

Bonpocs! a1 yCTHOro onpoca:

1. BblbopKa. BapmaumoHHbIn pag. CTaTUCTUYECKUI paa.
2. MonuroH. M'Mctorpamma. Imnmpuryeckas GyHKUKNA pacnpegeneHms.
3. BbibopouHoe cpeaHee, BbiIbopoyHaa gucnepcua. Moga, meanaHa, pasmax BblI6opKu.

TunoBbie 3a1aHMs:

1. MNycTb wm3yyaeTca cAy4amHaa BeAMYMHA X — UYMCNO NPOMYLLEHHbIX 3aHATUMA NO
HeKkoTopomy npegmeTy y 25 ctyaeHToB 1 Kypca. C MOMOLLbIO KypHaaa noceLLaemocT cobpaHbl
OaHHbIE 0 YMCNe NPONYLLEHHbIX 3aHATUI U NONYYEHbI CAeayowme 3HaYeHUs:

2,5,0,1,6,3,0,1,5,4,0,3,3,2,1,4,0,0,2,3,6,0, 3,0, 1.

CoCTaBUTb BapPUALLMOHHDIN pAa, CTaTUCTUYECKUI PAL YaCTOT U OTHOCUTE/IbHbIX YacToT.

2. 13BeCcTHO cTaTucTuyeckoe pacnpeneneHne 4acrtor.
x |1 2 [3 4

n; 201151105

HaliTn BbIbOpoyHOe cpeaHee, BbIGOPOYHYK Aucnepcuio U BbIBOpoYHOe cpepHee
KBaZpaTUYeCKOe OTK/IOHEHWE, onpeaennTb Pa3max BblOOpPKM.
3. Bpems pelueHna KOHTPO/IbHOM 334341 YY4EeHUKaMM 5-ro Knacca (B cekyHaax):
60 41 51 33 42 45 2153 60
52 47 46 49 49 14 57 54 59
47 28 48 58 32 42 58 61 30
35 47 72 41 45 44 55 30 40
65 39 48 43 60 54 42 59 50
CocTaBuUTb TabaMLy CTAaTUCTUYECKOrO pacnpeaeneHums, pasbms NnpomMmeKyTok (14, 77) Ha 7
WHTEpPBaJioB, NOCTPOUTb TMCTOrPAMMY OTHOCUTE/bHbIX YacToT.
Tema 17. CTaTncTHYECKOE OLIECHHBAHME
Bonpocsl 11 ycTHOro onpoca:

1. Craructuueckue OIEHKU.

17



2. Toueunsie onenku. CBOICTBAa TOUCYHOUN OLIEHKH. METOIBI MOTyYEHHUsI TOUYSCYHBIX OI[CHOK.
3. HWurepBanpHble olleHKHU. JloBepuTenbHBIM HMHTEpBaJ. MHTEpBajibHBIC OIEHKH TMapaMeTpOB
HOPMAaJIbHOT'O pacIpe/iesiCHuUs.

Tunosple 3aXaHNUA:

1. 13 renepanbHOi COBOKYITHOCTH M3BJIeYeHA BbIOOpKa o0beMa N = 50:

Xi|2 |5 |7]10
ni|16|12 |8 |14

HaliT HecmeL,eHHYO OLLeHKY reHepanbHOM cpegHen.

2. Mo BblbopKe (n = 41) HallaeHa cMeLLeHHas OLEHKa reHepaibHon aucnepcun Dg = 3. Hatu
HeCMeLLIeHHYHO OLLEHKY AUCnepcmMm reHepanbHOM COBOKYMHOCTM.

3. B utore nATM U3MEPEHUI OJINHbI CTEPXKHA O4HMM Npubopom (6e3 cucTtemaTUyYecKnx
OWMBOK) nonyyeHbl cneayowme pesynbtatbl: 92, 94, 103, 105, 106. HaiTtn: a) BbIBOPOYHYIO
CPeAHIo A/IMHY CTEPXKHSA; 6) BbIBOPOUHYIO M UCNPABAEHHYIO AUCMepcrm ownbBOoK npubopa.

Tema 18. Cratucruyeckue MeToAbl 00pa0OTKM JKCHEPUMEHTAJbHBIX JAHHBIX:
KOPPeJIsiIHOHHO-PerpecCuOHHbIN aHAIu3

Bonpocsl 1151 yCTHOT0 onpoca:

1. Perpeccuonnsiii anamu3. BpIOOp perpeccCMOHHON MOJENU, YpaBHEHHE PErPECCHM.
OtpIckaHMe NapaMeTpPOB YPAaBHEHHs MNPSIMOW JIMHMM PETPECCHU IO HECTPYNIHUPOBAHHBIM
naHHbIM.  OTbICKaHME [apaMeTpOB  ypaBHEHHUS NPSIMOM JIMHUM  PErpeccud IO
CIPYNIIUPOBAHHBIM JIaHHBIM.

2. Koppensuuonnsri anamus. @Dopmyna ans  BBMKCICHUS KOX(PUIMEHTA JTHHEHHON
KOoppensuu, cBoiictBa ko3¢p¢unuenta koppemsuuu. Tabmuma Yennoka. IIpoBepka
THITOTE3BI O 3HAYMMOCTH BRIOOPOYHOTO KO (DHUITNEHTA KOPPEIISIUH.

Tunosble 3agaHuA:

1. DKOHOMHMCT, W3ydash 3aBHCUMOCTH BbIpaOOTKH Y (Oen.ed.) Ha OAHOTO pabOTHHKA
TOPrOBJIIM OT BEIWYUHBI TOBapoobopora X (dew.ed.) MarasmHa 3a ONpeNeNnEHHBIN HEpHO,
MOJIy4nJ1 JaHHBIE 10 N = 15 mMara3uHaM 0IMHAKOBOTO NpouIs:

Nepm| 1|23 [4]5 6789 [10]11]12|13 14|15
X 1150|138 |85|28|146|34|95|50134|120| 74 |140|110| 60 | 86
Y 7,2158]75|/44|84145|7,0/50|6,4|8,0/6,0/78]|6,2|5,8]|6,0

Monaraa, 4to Mmexay npusHakamu Y n X nmeeT MecTo NMHEeHaa KoppenAaunoHHan

CBA3b, onpeaennTb BbIbOpoYHOe ypaBHeHWe perpeccun Y = b+pxy(x — X) ¥ BbIGOPOYUHBDIV

KO3OOULMEHT NUHENHOW Koppenauumn re. [OCTPOUTb AMarpammy pacceaHuas W IMHUIO
perpeccun. Caenatb BbIBOAbI O HAMPaBAEHUM U TECHOTE CBA3WM MeXAy nokasatensamu Y u X.
Mcnonb3ya nonydyeHHoe NMHEWHOE ypaBHEHME PEerpeccun, OLEHUTb OKUAAeMoe 3HayeHue
npusHaka Y npu x~ = 90 deH.ed.
4.3. OueHo4HbIe CPeACTBA VI NPOMEKYTOYHON aTTeCTAIIUH

3ayer MpoBOAMTCH € MPUMEHEHHEM CJeIYIIIHX MEeTOI0B: YCTHOTO OIpoca IO
NEPeYHI0 NMPUMEPHBIX BOMPOCOB M3 M. 4.3.2, pemieHHs 3a7ad M TECTUPOBaHMUA. IJK3aMeH
NPOBOAMTCH C TPUMEHEHHEM CJeIYWIIMX MeTOJA0B: YCTHOTO OINpoca IO TEPEYHI0
IPUMEPHBIX BOIIPOCOB U3 1. 4.3.2, perieHus 3a1a4 U TECTUPOBAHUS.

4.3.1. ®opmMupyemMbie KOMIIETEHIIUH

Ko,
Kon HaunmeHnoBanue A HaumeHnoBaHue 3Tana
JTana 0CBOEeHHs
KOMIIETEHIINH KOMIIETEeHIIMH OCBOEHHS KOMIIETEHINH
KOMIIETEeHINH
CrocoOHOCTh UCITOJIB30BATh CnocobHOCTb NPUMEHATL
VK-9 OCHOBBI 9KOHOMHYECKHX VK91 6a30BbIli MaTeMaTUYECKUI
3HaHUI B Pa3JIMYHBIX chepax ' annapaT AnA pelieHuns
ACSATCIIbHOCTHU NPUKNagHbIX 3a4a4
VK-9 CrocoOHOCTh UCIIOJIE30BATh VK-9.2 dopMupOBaHUE 3HAHUI
OCHOBBI YKOHOMHYECKHX ' 0COOCHHOCTEH IPUMEHECHUS
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3HAHMH B Pa3NIMYHBIX chepax
JEATETbHOCTH

MaTeMaTH4eCKOro

WHCTPYMEHTAPHS B aHATIN3E

SKOHOMHYECKOTO TTOBECHUS
9eloBeKa

3Tan ocBOEHUA KOMNEeTeHUUU

Kputepuii oueHnBaHusa

lMokasaTtenb oueHUBaHUA

YK-9.1

CnocobHocTb NPUMeHATb 6a30BbIi
MaTeMaTUYeCcKuit annapar gas
peleHna NpuKNagHbIX 3a4ad

Mcnonb3yeT OCHOBHble
NoHATUA 7 meToAbl
MaTeMaTUKKN, MPUMEHAEMble B
pa3NNYHbIX chepax
AeATenbHOCTU

AHanusupyet "
MHTEpNpeTupyeT  pesynbTaThbl
06paboTkm MHbopmaLmm .

OnucaHbl npoueccbl  u
ABNEHUIN C MOMOLLbIO MaTeMaTUYECKOTO
annapaTa

TwartenbHo
NPOaAHANN3NPOBaHbI n TOYHO
NPOVHTEPNPETUPOBaAHbI pe3ynbTaTbl

06paboTkm nHbopmaumm

YK-9.2

dopmupoBaHME 3HAHUI
ocobeHHocTel NpUMeHeHUn
MaTEMATUYECKOTO MHCTPYMEHTapUA B
aHaNM3e SKOHOMMYECKOro NoBeAEHUSA
YyesloBeKa

Monb3yeTca NOHATUMAMM U
MeToAaMM MaTEMATUKM,
NPUMEHAEMbIMW B SKOHOMMUKE
Cobupaet 1 obpabaTbiBaeT
3KOHOMMUYECKYI0 MHDOpMaumio

Mcnonb3oBaH maTemaTUYeCKUii
annapaT 4719 ONMCAaHUS SKOHOMUYECKMX
NPOL,ECCOB U ABMEHUN

CobpaHa u TwartenbHo obpaboTaHa
3KOHOMMYecKan MHbopmauma ans
aHa/IM3a 3IKOHOMMYECKOTO NoBeaeHUs
yenoBeKa

4.3.2 TunoBble OLIEHOYHBIE CPEACTBA

Bonpocs! 1J1s1 YCTHOTO ONpoca K 3a4ery:
1. Marpunel. Buas! Mmatpun. [IeficTBus Haj MaTpuLlaMu: CJI0KEHUE MATpPHUILl, YMHOKEHUE
MaTpHUILIbI HA YUCIIO, IPOU3BEACHUE MATPHIL.
2. OnpesenuTeny BTOPOTO U TPEThero nopsiika. CBoWCTBa ONpenennTeneii.
3. MuHops! 1 anrebpanyeckue IoMoHEeHHs. PaznoxeHue onpenenurens Mo 3j1eMeHTaM

Kakoro-nmbo psiaa. [loustue 06 onpenenuTesne N-ro Mopsaka.

4. BolpoxIeHHas MaTpulla, HEBBIpOXkAeHHas Matpuiia. OOpatHas marpuna. MeTossl
BBIYHCIICHUsS] OOpaTHOM MATpHUIIBI: METOJ MPUCOSAMHEHHOW MaTpPHUIIbl, METOJI SJIEMEHTAPHBIX

npeoOpa3oBaHuil.
5. Panr marpuip.

MeTtoabl

MHHOPOB, METO/]I 3JIEMEHTaPHBIX MPeoOpa30BaHUil.
6. Cuctembl TMHEHHBIX ypaBHEeHUH. OHOPOIHBIE U HEOJTHOPOIHBIC CHUCTEMBI JTMHEHHBIX
ypaBHEHHUH. Pemenune cucteMsl JINHENHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.
OnpeneneHHbIE U HEONPECIICHHBIE CUCTEMBI.
7. Cuctema N TMHEHHBIX ypaBHEHMH ¢ N Heu3BecTHRIMU. Dopmynsl Kpamepa.
8. MarpuuHasi 3amuch CHUCTEMbI JIMHEHHBIX ypaBHEHHI. PerieHue cucTtemMbl JTHHEHHBIX

ypaBHEHHI B MaTpU4HOM hopme.

BBIYUCIICHUSA paHTra MaTpuIbl:

METOZ OKAMIISIOIINX

9. Pemenne mpom3BONBHBIX cHucTeM. Teopema Kponekepa-Kanemmu. MccnenoBanue
COBMECTHOCTH CHCTEM JIMHEWHBIX ypaBHeHul. Meron XXopaana-I'aycca.

10. IMonsTne MHOXecTBa. CrIOCOOBI 3aaHusT MHOXKeCTB. Oreparii HajJl MHOYKECTBAMHU:
o0beIMHEHNE, TepeceueHne, pa3HOCTh, JOINOJIHEHHE MHOXeCTB. JlekapToBO MNpOM3BEACHUE
MHOKECTB. Y HUBEpCAIbHOE MHOXECTBO. [[narpammsl Diinepa-Benna.

11. IlpaBuno

YMHOXCHUA,

IIpaBUIIO

MEPECTAaHOBKU, PA3MCIICHW A, COUCTAHU.

12. TTousatne Qynxmuu. Crocodbl 3amaHus  (QYHKIUH.

CJIOXKCHHUA.

®opmynsl  KOMOWHATOPUKH:

OO6nacte ompeneneHuss u

MHOkeCcTBO 3HaueHni (ynkmuu. Kimaccudukamms dynkmuit. ['paduk dynknun Ipocretimmue

3JIEMEHTapHbIe (DYHKITHH.

13. Ilpenen ¢dynkuun. Teopemsl o nmpeaenax. /Ba 3aMmedarenbHbIX Mpeena.
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14. ITpupamenne aprymenta u pyaknuu. HenpepbiBHOCTS QyHKIMU. Touku paspeiBa u
ux Kinaccupukanus. /leficTBus HaJl HENPEPhIBHBIMU (DYHKIIMSIMHU.

15. ITpou3BoaHast GyHKIMH, €€ TEOMETPUUECKHIA CMBICIL.

16. IlpaBuna nuddepennupoBanus. [[pon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

17. IudpdepenuupoBanne  croxHbIX  QyHKIUH;, auddepenuupoBanne  GyHKIHMA
3aJJaHHBIX IapaMeTpudecky; anddepeHuupoBaHre HEABHBIX (DyHKIMI; sorapudmuyeckoe
g depeHIpoBanue.

18. Iluddepennman GyHKIHH, €ro reoMeTpuueckuii cMbici. Juddepernuan cymmsl,
IIPOU3BENIEHUS, YaCTHOIO.

19. IpaBuio Jlonurans a1 pacKpbITHs HEONIPEIEIEHHOCTEH.

20. [Ipumenenre NpPOU3BOAHON K wHccienoBanuio (yHkmuit. Cxema ucclIenOBaHUA
(GYHKIMA U TOCTPOCHUE TPAPHUKOB.

21. Bo3pacranue u yobiBanue GyHKIHH. JKcTpeMyM ¢yHKIuU. Heobxoaumble ycnoBHs
JKCTpeMyMa. JloCTaTo4HbIE IPU3HAKY CYILIECTBOBAHUS IKCTPEMYyMa.

22. BeIyKJI0CTh ¥ BOTHYTOCTb. TOYKH meperuoa.

23. ACUMITOTHI: BEpTUKAJIbHbIE, TOPU30HTAIbHbIE, HAKIIOHHBIE.

24. HanmeHbIiee ¥ HanOoJbIIIee 3HAUYCHUST QYHKIIMH Ha OTPE3KE.

25. TlepBooOpa3Has. Heonpenenennsrit WHTErpal. I'eomeTpuueckuit CMBICIT
HeolpeeneHHoro nurerpana. CBoicTBa HEONIPEIEIEHHOIO HHTErpaa.

26. Tabnuiia OCHOBHBIX HHTETPAJIOB.

27. OCHOBHBIE TIPHEMBI WHTETPUPOBAHUS: HETMOCPEACTBEHHOE WHTETPUPOBAHUE, METOJ
3aMEHBI IEPEMEHHOM, METOJ, IOACTAHOBKH; NHTEIPUPOBAHUE T10 YaCTSIM.

28. OnpeneneHHblii MHTETpal. ['€OMETpUYECKU CMBICT OMpPENeIEHHOTO HHTEerpaa.
CBolicTBa ONpeAEIEHHOr0 HHTErpasa.

29. ®opmyna Herorona-JleitOuuma.

30. 3ameHa mepeMeHHOM B onpeielIeHHOM UHTerpaie. IHTerpupoBaHue Mo 4actsim.

Bonpoch! 1J1s1 yCTHOT0 0ONpoca K 3K3aMeHy:

1. IIpenmeT Teopuu BEpOSTHOCTEH.

2. CoObiTHe. DneMeHTapHble COOBITHS, COCTaBHBIE COOBITHS. [IpoTHBOMOIOXKHOE
cobbiTHe. JloCTOBEpHOE U HEBO3MOKHOE COOBITHSI. COBMECTHBIE U HECOBMECTHBIE COOBITHS.

3. BepostHocts. Kinaccuueckoe onpeneneHre BeposiTHOCTH. CBOHCTBA BEPOSTHOCTH.

4. Cymma coObITuil. BeposTHOCTE CyMMBI COOBITHIA.

5. [IpousBenenne coObITHH. YClIOBHas BEpPOSTHOCTb. 3aBUCHUMBIE U HE3aBHUCHMBbIE
coObITHs. BeposTHOCTB npou3BeieH s COOBITHI.

6. ®opmyna momHO# BepositHocTH. Popmyna baiieca.

7. IloBropenne  ucnbiTanuii. @Popmyna bepunymiu. HauseposiTHeliinee — uucio
HACTYTUICHUH COOBITHS.

8. CnyuaiiHple BeMMUYMHBI. JIUCKpEeTHBIE W HENpEpbIBHBIE CIy4YailHbIe BEIMYHUHBI
(ompenenenusi, IpUMEpHI).

9.3akoH pacmpeneneHus BEPOSTHOCTEW JUCKPETHOM ciyyailHOH BenuuuHbl. P
pacnpenenenus. DyHKIMS pacnpeaesieHus, ee cBoiicTBa. MHOTOyTrOJbHUK pacipeeaeHus.

10. bunoMuanbHOE pacrpe/iesieHue.

11. Pacnpenenenue Ilyaccona.

12. T'eomeTpuueckoe pacrpeeicHue.

13. I'unepreoMeTpuvecKoe pacrpeeieHue.

14. MaremaTHueckue onepanyu Haj CIydaifHbIMU BETHYUHAMH.

15. MaremaTnueckoe OXKHWJaHUE JUCKpEeTHOW ciyyailHoW BenuuuHbl. (CBoiicTBa
MaTEMaTHUYECKOTO OKUIAHMSL.

16. lucniepcuss TUCKPETHOW CIIy9allHOW BenW4HMHBL. @DopMmyna Uil BBIYHCICHUS
mucnepcun. CBoMCTBa TUCIIEPCUN.

17. HenpepsbiBHbIE ciaydaiiHble BeqW4MHbL. MHTerpanbHas QyHKUuUs pacnpenesieHus, ee
CBOIICTBa.
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18. HenpepriBHbIE ClIy4aiiHble BEJIMYMHBI. Huddepenunanpuas byHKuus
pacnpeneneHus (IJIOTHOCTh paclpe/ieieHus ), €€ CBOMCTBA.

19. YucnoBble XapakTEpPUCTUKU HEMPEPHIBHBIX CIyYalHBIX BEIMYUH: MATEMaTHUYECKOE
OKUJaHUE, TUCTIEPCHSL.

20. HopmaneHoe pacnpenenenue. ['paduk HOpManpbHOW  KpuBO. BeposTHOCTH
MOMAaJlaHusl HOPMAJIbHON BEJNWYMHBI B 3aJaHHBIA HWHTEpBal. BeposTHOCTH OTKIOHEHUS
HOPMAJIbHOM CIIy4allHOM BEJIMYUHBI OT €€ cpexHero 3HadeHus. [IpaBuio Tpex curm.
LlenTpanbpHas npezenbHas Teopema.

21. PaBHomepHOe  pacmpeneneHue.  [IIOTHOCTP ~ BEpOSATHOCTH  PaBHOMEPHOTO
pacnpenenenusi. Oynkius pacnpenenenus. OCHOBHbIE YHCIOBbIE XapaKTEPUCTUKH PABHOMEPHO
pacrpeeneHHON BETUYUHBI.

22. TlokazatenpHoe  pacmopesesieHue. IITOTHOCTP  BEpOSTHOCTH  MOKAa3aTEIbHOIO
pacupenenenus. @yHkuus  pacnpeneneHus.  OCHOBHBIE — YMCIIOBBIE — XapaKTEPHUCTUKU
HENPEPHIBHON CIIy4aiiHOI BEIMYMHBI, UMEIOIICH MTOKa3aTeIbHOE paclpeieieHHE.

23. Ilpeamer MaTeMaTHYEeCKOW CTATHCTUKH. 3a/1a9l MAaTEMaTUICCKOW CTATHCTUKH.

24. T'enepanbHas COBOKYHNHOCTh. BpiOopka. BapuaHThl, 4YacTOTBI, OTHOCHUTEJIbHBIC
yacToThl. Bapuanuonseiii psg. CTaTUCTUYECKUH psi 4acTOT, OTHOCHUTEIbHBIX YacCTOT.
HHTepBanbHbIi CTATUCTUUECKUN PSIIL.

25. Dmmmpuueckas GpyHkius pacnpenenenus. [lomuron. ['ucrorpamma.

26. BeiOopouHble cpeiHee, AUCTIEPCHs; MOJIa, MEIMaHa, pa3Max BHIOOPKH.

27. Cratuctuyeckre OIECHKH. TodeuHass oleHKa. HecmelieHHas TouYe4Has OICHKA.
CMmerieHHast ToyedHasi OLEHKAa. TodeuHble OLEHKH JI CpelHell M JAUCHEePCHM T'eHepaJbHON
COBOKYITHOCTH.

28. VurepBanbHble OlIeHKH. JloBepuTenbHbId HHTEpBal. IHTepBaIbHbIC OIICHKU CpeIHel
U IUCIIEPCUM HOPMAJIbHO paclpeieIeHHON reHepaibHONU COBOKYITHOCTH.

29. PerpeccuonHslil ananu3. YpaBHeHue perpeccuu. OThICKaHUE MapaMEeTPOB YPAaBHEHUS
perpeccuu o HeCrpyInIupOBaHHBIM U CTPYNIUPOBAHHBIM JAHHBIM.

30. Koppensuuonnslii aHanu3. Koagduiuent nuHeiHol koppensiny, ero CBoUcTBa.

Tunosble 3a1a4M K 3a4eTy

3 3 1
1. Berunciiutes A? —3A+2E,rme A=|{6 0 -5
2 -4 2
4 2 -1
2. Pemith ypaBHEHUE |5 x —2/=0-
3 2x -1
3. PewnTb cUCTEMY IMHEWHDBIX YPABHEHWIA:
2x—-3y—-5z=1
3X+y-2z=-4
X—-2y+z2=5

TumnoBsble 327241 K IK3aMeHY
. Oxapakrepu3syiiTe coOBITHE, O KOTOPOM HJIET peub, KaK JOCTOBEPHOE, HEBO3MOXHOE, CilydaiiHoe. JlaHb
nBa untepsaina (0; 1) u (6; 9). I3 nepBoro mHTepBaia BEIOpaIN YHUCIIO @, U3 BTOPOTro — yKcio c¢. OKka3anochk, 4To: a)
YHCIIO ¢ MEHbIIIE YncIa ¢; 0) Yucio a OoJblle YKcia ¢; B) YUCIO a + ¢ IPUHAIISKUT HHTepBaity (6; 9); r) uncio a +
¢ He IPUHAIUISKUT uHTepBay (6; 9).
2. WUrpanenblii kyouk Opocator 3 pasa moapsa. KakoBa BeposSTHOCTH TOTO, YTO KaXIbIH pa3 Ha HEM
BBITIAJIET YHUCIIO OYKOB KpaTHoe 27

[

3. B xJionke 4Mca0 IIMHHBIX BOJIOKOH cocTaBisieT 80%. KakoBa BEpOSTHOCTH TOTO, YTO
CpeaM B3AThIX HayAauy 4 BOJIOKOH OKa)XETCsl XOTsl ObI OHO JUIMHHOE.
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MaTtepuanbl TeCTUpOBaHUA

2 _
1. Onpenenurens 1 paBeH
10 2)9 3)-3 4)3
1 3 -1 2
2.Ecmm A4 = 5 L U B = s 1)’ to Matpuia C = 4 + 2B umeeT Buj
-1 7 0 5 77 -1 7
1) 2) 3) 4)
12 1 7 0 12 1 9 1
3. Matpuna Ha3bIBa€TCsl HEBBIPOXKIECHHOM, €CIH:
1) ompeNeanuTeNIb 2) OHa COJAEPKHT 3) OHa COACPKUT 4) OTIPEICTUTENb
MaTpHIbl PABEH HYJIIO  HYJEBOM CTOJIOEI] HYJIEBYIO CTPOKY MaTpHUILIbI HE PaBEH HYJIIO

I/IHTeraJILHaH IIKaJIa OHCcHUBaHUA

Ne | OuenuBaembie kpurepun no gucuumuinie b1.6.7 «Maremarukay» MakcumajabHoe Ko0J-BO % B
HTOrOBOH OLICHKE

1 | YcTHBIC OTBETH Ha MPOTSHKEHUHU CEMECTPa 20

2 | Pemenne 3a1a4 Ha IPOTSHKCHUN CEMECTpa 20

3 | JleMOHCTpamnus TEOPETUIECKHUX MOJIOKCHUH Ha 3aueTe/IK3aMeHe 30

4 | TectupoBaHme 10

5 | Pemrenne 3amad Ha 3aueTe/dK3aMeHe 20

YpoBeHb 3HaHUI, YMEHMH M HaBBIKOB OOY4Yarollerocs BO BpeMsS INPOMEXKYTOUHON
aTTecTallud B IIEPBOM CEMECTPE MO JAHHOW JHUCLHUIUIMHE ONPEAEIAETCS OLCHKAMHU «3a4TE€HOY,
«HE 3a4TeHO». IIpryeM NpUHATHI ClleyroIe COOTBETCTBUS:

e 60%-100% — «3auTeHO»

e wMecHee 60% — «He 3a4TEeHOY.

VYpoBeHb 3HaHUI, YMEHMH M HaBBIKOB O0O0Yy4Yarollerocs BO BpeMS NPOMEXKYTOUHON
aTTECTAIlMM BO BTOPOM CEMECTPE IO TAHHOW TUCIUIUIMHE ONPEAEISIETCA OLEHKAMU «OTIUYHO,
«XOpOILIO», KYIOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIILHOY.

[Tpryem npHUHSATHI CIEAYIONIME COOTBETCTBUS:

e 90%-100% — «oTIHYHOY,

o 75%-89% — «xoporoy,

o 60%-79% — «yIOBIETBOPUTEIHLHOY,

e wmeHee 60% — «HeyIOBIETBOPUTEIHHO.

Kputepusimu OLieHMBAaHMS Ha 3a4€T€ M DK3aMEHE SABISETCS JIEMOHCTPAIMS OCHOBHBIX
TEOPETUUYECKUX TIOJIOKEHHM, B pPAaMKaX OCBAMBAEMOW KOMIICTCHIIMU, YMEHUE IPUMEHSATH
MOJTyYECHHBIEC 3HAHUS HA MTPAKTUKE, OBJIAJICHUE HABbIKAMHU PEIICHUS 3a/1a4.

Y CTaHOBJIEHBI CIIENYIOIINE KPUTEPUH OLICHOK:

100% - 90% |CrymeHT OEeMOHCTPHPYET COBEPIICHHOEC 3HAHHUE OCHOBHBIX TECOPETHYCCKUX IOJOXKCHUH, B

paMKax OCBaMBaeMO KOMIICTCHIIMH, yMEET IMPHUMEHSTHh MOJIYYCHHBIC 3HAHUS Ha MPaKTHKE,
BJIaJIcCT HABBIKAMU PEIICHUS 32144

89% - 75% CTyieHT JIeMOHCTPUpPYET 3HaHUE OOJbIIEeH YaCTH OCHOBHBIX TEOPETHYECKHX ITOJIOKCHUH, B
paMKax OCBaHBa€MOW KOMIIETCHIIMH, YMEET MPHMEHSATHh IMOJYYCHHBbIC 3HAHMS HA MPAKTHKE B
OoTHENBHBIX chepax Mpo(heCCHOHANBHON AEATCIILHOCTH, BaAeeT OCHOBHBIMH HABBIKAMH
peleHus 3a1a4

74% - 60% CTyeHT JEMOHCTPUPYET TOCTATOYHOE 3HAHNE OCHOBHBIX TEOPETUYESCKUX MOJIOKECHHIA, B PaMKax
0OCBaMBaeMOW KOMIETEHINH, YMEET UCIIOIh30BATh MOJYYCHHBIC 3HAHUS JUIS PEIICHHSI OCHOBHBIX
MPAaKTUYCCKUX 33Jad B OTACIBHBIX cdepax MNpodhecCHOHATBHON AeATEIIbHOCTH, YaCTUIHO
BJIAJICCT OCHOBHBIMHM HABBIKAMH PEIICHUS 3a/1a4

MmeHee 60%  |CTymeHT NEMOHCTPUPYET OTCYTCTBUE 3HAHUS OCHOBHBIX TCOPETUYCCKUX IMOJIOKCHHN, B paMKax
OCBaMBaEcMOW KOMIIETCHIIMHU, HE YMECT MIPUMCHSThH MTOJYYCHHBIC 3HAHKS HA IPAKTUKE, HE BIAJCET
HABBIKAMU PEIICHUS 3214
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OuneHo4yHas IKAJIa YCTHOTO ONpoca

VYpoBeHb 3HAHWN, YMCHHH W HABBIKOB O0YYaroIlIerocs MPU YCTHOM OTBETE€ BO BpeMsI
MPOBEJICHUST TEKYIIEro KOHTPOJs ompezensercs Oammamu B auanazone or 0 go 100 %.
Kpurtepusimu olieHMBaHUsI [TPU POBEJICHUH YCTHOTO OMPOCa SBJISETCS JEMOHCTPAIIHs OCHOBHBIX
TCOPCTUICCKUX HOJIO)I(CHI/If/’I, B paMKax OCBaWMBACMbIX KOMIICTCHIIMHU, YMCHHUC IMIPUMCHATH
NOJTyYCHHbIC 3HAHUS Ha MPAKTHKE, OBJIaICHUE HAaBBIKAMH PEIICHHUS 3a/1ay.

Y CcTaHOBJICHBI CIETYIONIHE KPUTEPUH OLICHOK:

100% - 90% |CrymeHT OeMOHCTPHPYET COBEPUIICHHOE 3HAHHE OCHOBHBIX TEOPETHUECKUX IIOJNOKEHUH, B
paMKax OCBaMBacMOil KOMIIETCHLIMH, YMEET HPHMEHSITH IOJy4YCHHbIC 3HAHUS Ha IPaKTHKE,
BJIaJIeeT HaBBIKAMHM PEIICHHUS 3a/1a4

% - 75%  |CrynmeHT OEeMOHCTPHpPYET 3HaHHE OONBIIEH YacTH OCHOBHBIX TEOPETHUCCKUX ITOJIOKCHHUU, B
paMKax OCBaMBaeMOHl KOMIICTCHLMH, yMEET IPHMEHSTH NONy4YeHHbIC 3HAHMSA Ha INPAKTHKE B
OTHCNBHEIX cepax NPoPEeCcCHOHATBHOW IEATEeIbHOCTH, BIAaAeeT OCHOBHBIMU HAaBBIKAMH
pelIeHns 3a1a4

o - () o,

74% - 60% CTyneHT IeEMOHCTPUPYET JOCTATOYHOE 3HAHHE OCHOBHBIX TEOPETHYECKUX IMOJ0KEHHUH, B paMKax
0OCBaMBaeMOW KOMIECTEHINH, YMEET UCIOIh30BATh MOMYyUCHHBIC 3HAHUS ISl PEIICHUS] OCHOBHBIX
MPAaKTUYECKUX 33/Jad B OTACIBHBIX cdepax MpodhecCHOHATBHONH AeATEIFHOCTH, YaCTUIHO
BJIaJICCT OCHOBHBIMH HABBIKAMHU PEIICHUS 3a/1a4

meree 60% CTy,HeHT ACMOHCTPUPYCT OTCYTCTBHUC 3HAHWA OCHOBHBIX TCOPCTHUCCKUX HOHOX(@HHﬁ, B paMKax
0CBaMBacMOM KOMIETCHI U, HC YMCET IPUMCHATDH MOJTYUYCHHBIC 3HAHUA HAa IMPAKTUKE, HC BJIaJICET
HaBbIKaMU PCIICHUS 3a/1a4

OneHouyHas mKaJja peuIicHuEe 3a1a4

VY cTaHoBICHBI CJICAYIOIIUC KPUTCPUN OLCHOK!

100% - 90% [3ajaua BBIIIOJHEHA IIOJHOCTHIO; B JIOTMYECKUX PACCYXJICHUSX M OOOCHOBAHHMHM DEIICHHS HET
mpoOeioB M OMMUOOK; B PEIICeHWH HET OMMUOOK (BO3MOXKHA OJHA HETOYHOCTh, OIKCKA, HE
SIBJISFOINASCS CIIE/ICTBUEM HE3HAHUS MJIM HETIOHUMAaHHMS MaTepHaa)

89% - 75% 3aJjaua BBITOJHEHA, HO OOOCHOBaHUS IIarOB PEIICHHUS HEJIOCTATOYHBI; JOMYyIIeHa OJHA OIIHOKa
WJIN JIBA-TPU HEJOYETA B BBIKIIAJIKAX, rpadukax

74% - 60% JIOITYIIeHBI 0oJiee OHO¥ omuOKN HiH OoJyiee JBYX-TPeX HEJOYECTOB B BBHIKIANKAX, rpadukax, HO
CTY/ICHT BJIajieeT 00s3aTeNbHBIMU 3HAHUSAMH, YMEHHUSMHE, HABBIKAMHU T10 IPOBEPSIEMbBIM pa3/iesiam

meree 60% JOIMYIICHBI OIIUOKHU IIOKa3aBIIHME, YTO CTYACHT HEC BJIAJCCT 00s13aTeIbHBIMA  3HAHUSIMH
9 2
YMCHUSIMH, HABbIKAMU 10 IPOBEPACMBIM pas3JicjiaM B MIOJTHOM MEpe

OHeHO'—lHaﬂ mIKaJa TECTHPOBAHUSA

YpoBeHb 3HAHWI, YMEHUW W HABBIKOB OOYYaroIIerocs MpU TECTUPOBAHHH BO BpEMS
MPOBEICHUS TEKYIIETO KOHTPOJIA ompeaensercs Oamramu B auanazone 0-100 %. Kpurepuem
OIICHUBAHUS TIPU MPOBEICHUM TECTUPOBAHMS SIBJIETCS KOJIMYECTBO BEPHBIX OTBETOB, KOTOPbHIE
Jlan CTYACHT Ha BOMpockl TecTa. [Ipu pacuere konmdecTBa 0auioB, MOJIYYSHHBIX CTYJIEHTOM IO
UTOTaM TECTUPOBAHMUSI, UCIIONB3YETCs cleAyromas hopMya:

5=3100%
0

rae b — konudecTBo 63.J'IJ'IOB, MOJIYYCHHBIX CTYACHTOM IO UTOTraM TCCTUPOBAHU,
B — xonndgecTBO BCPHBIX OTBETOB, JAHHBIX CTYJCHTOM Ha BOIIPOCHI TECTA,
O- 06mee KOJIMYCCTBO BOIIPOCOB B TECTC.

Ilo nm.4.4. Metoauueckue MaTepUHAJIbI. COJCp)KaHHE HE OOHOBJIICHO (ITOCJ. BapHaHT:
[Tpouilenypa oOleHUBAaHUS 3HAHUM, YMEHHI, HAaBBHIKOB M (WJIM) OMbITA JEATEIHHOCTH,
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XapaKTePU3YIOMINX ATarbl (OPMUPOBAHUS KOMIICTCHIIUMA, OCYIIECTBIISIOTCS B COOTBETCTBUU C
PernaMeHTOM O TEKyIIEM KOHTPOJIE yCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallii CTYJEHTOB B
Bonarorpaackom ¢ummane ®I'bOY BO PAHXul'C u PermamentoM 0 OaylmbHO-PEHTHHTOBOMA
cucreMe B Bonrorpaackom uHCTUTYTE yrpasienus - pununaie PAHXul C).

5. Meroauyeckue yKa3aHus 1l 00y4al0IIUXCHA M0 OCBOEHUIO TUCHMILIHHBI

Ocobast posb pu 00YYEHUU CTYACHTOB OTBOJMUTCS CaMOCTOSTEIIBHOW paboTe, KOTopas
COCTOMT W3 W3y4eHHs MaTepuaia 10 Yy4deOHHMKaM, peIIeHHs 3a]a4, CaMOIPOBEPKH,
TECTUPOBAHUS, BBIITOJIHEHHUS KOHTPOJBHBIX pabor. Ocoboe BHUMaHHE CieayeT OoOpaTUTh Ha
peleHune 3a1a4, ClioCOOCTBYIOIIMX XOPOIIEMY YCBOSHUIO TEOPUHU. A Tak ke, BHUMAHHUE CIIeyeT
oOpamiaTh Ha Ha3HAUYEHHWE OCHOBHBIX MAaTEMaTHYECKHMX MeToJ0B. HeoOxomumo moapoOHO
pazOupaTh TPUMEPHI, KOTOPBIE TOSCHSIIOT TEOPETHUUECKUH MaTepuall, U YMETb CTPOHUTH
AQHAJIOTMYHBIE TPUMEPHI caMocTosTeNnbHO. [Ipy M3yyeHUM Marepuana Mo y4eOHHKY IOJIE3HO
BECTHU KOHCIICKT. Ha I10JIAX KOHCIICKTAa CJIGI[yCT oTMECYaThb BOHpOCBI, BBIJACJICHHBIC JIA
MOJTyYeHUs! KOHCYJIbTAIMU [IPEenoaBaTes.

6. YueOHas qurepatypa u pecypcbl HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIUOHHOM CeTH
"UHTepHeT", BKIKYAA NepevYeHb Y4eOHO-MeTOANYECKOro odecrneyeHus st
CaMOCTOSITe/ILHOM padoThl 00y4YaroIuXxcs M0 JMCHUILJIMHE

6.1. OcHoBHasl JUTEpPaTypa

1. MeauHueBa W.M. MatemaTuKka ana NCUXOJIOroB: y4ebHO-MeToAnYeckoe nocobue.
Bonrorpag, M3g-so ®roy BMO BAIC, 2008. - 132 c.

2. OkyneBa E.O. Maremaruka [uist icuxosoros [DnektponHblil pecypc]/ Oxynesa E.O.,
I'nyxoB JI.A., MouceeB C.M1.— DJeKTpOH. TEKCTOBbIE aaHHbIe.— Boponex. - 88 cC.
Boponexckuil punran MocKOBCKOro r'yMaHUTapHO-?KOHOMHYECKOro MHCTUTYTa, 2014. Pexum
noctyma: http://www.iprbookshop.ru/44605.— 9BC «IPRbooksy, mo mapostto.

3. [TaBmouenxo 1O. B. Bricimias maremaTHka /17151 TyMaHUTapHBIX HANIPaBJIECHUH: yueOHUK
U MPaKTUKyM JJis npukiaaHoro Oakanaspuara / FO. B. IlaBmouenko, H. I1I. Xaccan ; mox oour.
pexn. 1O. B. IlaBmrouenko. — M.: M3narensctBo FOpaiit, 2016. — 238 c.

6.2. lonoiHMTeIBHAS JIMTEPATYPa

1. MioxenkoBa JI.U. Ilpaktukym mo Beiciieil matemaruke. Yactb 1 [DnekTpoHHBIN
pecypc]: yuebnoe nocobue/ [roxxenkosa JI.U., droxenkoa O.10., Muxanun I".A.- D1ekTpoH.
TEeKCTOBBIC naHHBIC. - M.- 449 c¢. BMHOM. Jla6oparopus 3Hamwmii, 2012. Pexum moctyma:
http://www.iprbookshop.ru/6524.— 3BC «IPRbooksy, o maposto

2. NroxenkoBa JL.U. ITlpakTrkym mo BbeIciiedi maremaTuke. Yacte 2 [DIeKTpOHHBIH
pecypc]: yuebnoe mocodue/ droxenkona JI.U., roxenkosa O.}0., Muxanun ['.A.— DaexTpoH.
TEeKCTOBBIC JaHHBIE. - M. - 469 c¢. BUHOM. Jlaboparopus 3nanuii, 2012. Pexxum poctyma:
http://www.iprbookshop.ru/6523.— 3bC «IPRbooks», o mapo:ro

6.3. YueOHO-MeTOAMYeCKOe o0eclevyeHre caMOoCTOATeIbHOi padoThl
1. MeauHueBa W.M. MatemaTuKka ana Ncuxosioros: y4ebHo-meToanYecKoe nocobue.
Bonrorpag, M3g-so ®roy BMO BAIC, 2008. — 132 c.
6.4 HopmaTuBHBIE TPABOBbIE TOKYMEHTBI
Metoauueckue pekoMeHAaluu 00 0COOEHHOCTIX obecreueHus] UHPOPMAIIMOHHON JOCTYITHOCTH
B cdepe Tene-, paauOBEIIaHUSA, ODICKTPOHHBIX U HH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, yTBepkaeHHbIe [Iprkazom Munkomcsizu Poccun ot 25.04.2014 N 108

6.5. UnTepHeT-pecypcenbl

HHTepHET-pecypChl OTCYTCTBYIOT.
6.6. UHLIEe HCTOYHUKH
WHbIe HCTOYHUKH OTCYTCTBYIOT.
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7. MarepuajibHO-TeXHUYecKasi 0a3a, MH(POPMALMOHHBIE TEXHOJIOTUH,
NporpaMMHoe odecrnedenne U MHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI

MarepuanbHO-TeXHUYECKOE oOecrieueHre quciuiuinael b1.b.7«Marematukay BKIOYaeT
B ccOs:

— JIGKITMOHHBIC ayJTUTOPUH, OOOPYIOBAHHBIC BUICOIPOCKIIMOHHBIM 000PYIOBAaHUEM JIJIS
MPE3EHTAlLNM, CPEACTBAMU 3BYKOBOCIIPOU3BEACHUS, IKPAHOM;

— ayJIMTOPHH JIJIs1 TIPOBEJICHUSI CEMHUHAPCKUX W MPAKTUYECKHUX 3aHITHI, 000pyI0BaHHbBIC
yueOHOI MeOenbIo.
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