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1. IlepedeHb MJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHs M0 JMCUMUIINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH pe3y/1bTaTaMH 0CBOCHHUsI 00pa30BaTeIbHON MPOrpaMMbl

1.1. Hucummnuna b1.0.04 «Matematuka» oOecriedrMBaeT OBIAJACHHUE CIEAYIOUTUMHU

KOMIICTCHIIUSIMMU .
Kon
Kon HaumenoBanue HaumenoBanue 3Tana 0CBOCHUs
JTana 0CBOCHUs
KOMIIETeHIIUH KOMIIETEHIINU KOMIIETEHIINT
KOMIICTCHIIMU
YK-10 CrocoOHOCTh IPUHIMATH VK-10.1 CrrocoOHOCTh TPUMEHATE 0a30BBIiH
000CHOBaHHBIE MaTeMaTHYeCKHH armnapar Jjist pelieHus
SKOHOMHYECKHE PEIICHNUS B MPUKJIIHBIX TPO(QECCHOHANBHBIX 33124
Pa3IMYHBIX 00JIACTSIX
KHU3HE/ICSTEIIbHOCTH
CriocoOHOCTH IPUMEHATE 0a30BBIE
CriocoGHOCTb IPUMEHSTh MaTeMaTHYeCKUe 3HAHUS AT PEIICHUS
OCHOBHBIE MaTeMaTHYECKHE U TIPUKIIAIHBIX TPOQECCHOHATBHBIX 3a71ad,
CTaTHCTUYECKUE METOMBL, OCHOBHBIE MaTEMaTH4YECKHE U
CTaHJapTHBIC CTaTUCTUYECKHE METOJIbI, TAKEThl MPH
OTTK-3 Aap OITK-3.1 ’ P
CTATUCTUYECKUE MAaKEThI IS 00paboTKe JaHHBIX
00pabOTKH JaHHBIX,
MOJyYSHHBIX IIPU PEILICHUHN
npodeccuoHaNBHBIX 3a/1a4

1.2. B pe3ynbraTe ocBoeHust nuciuiuinabl b1.0.04 «Martematuka» y CTYJEHTOB JOJKHBI
OBITH C(HOPMUPOBAHBI:

OTO/TO Kon sTana ocBoenus
PesynbraTel 00y4yeHus
(ipu HanM4MuK npogcTaHmapTa) KOMIIETEHIIUU
OT®: pemreHne KOMIUIEKCHBIX 3a/1a4 IIpumeHsieT OCHOBHBIE IOHATHUSA U
IICUXOJIOTUYECKOTO 00eCIeueH s METOABI MATEMATUKU UIA PECIICHU
YIIPaBICHIECKON, CITy’>KEOHO! NESTEIbHOCTH VK-10.1 NPUKJIAJHBIX 331a4.

JIMYHOTO COCTaBa ¥ MOApa3AesIeHuil B chepe
MPaBOOXPAaHUTEIBHOM AEATEIEHOCTH,

000pOHEI, 6€30IaCHOCTH JIMYHOCTH, [Tonyuaer, oOpabarsiBaeT HHYOPMALIUIO C
o01ecTBa M ToCy1apCcTBa, OpraHM3alMOHHOMN [OMOIIIBI0 MaTeMaTHYEeCKOro arnrmapara,
u OusHec-chepax, a Takxke B chepe 00001IIaeT u HHTEPIPETHPYET|
00pa3oBaHusl, COIIMAIBHOM TOMOIIIH, [OJTy4eHHY0 HH(pOopMaLuIo.
opraHuzanuu paboThl ICUXOJIOTHYECKUX Vcronp3yer MoNydeHHYI HH(GOPMALUIO
CIry 0, MPEIOCTABIIAIOMNX YCITyTH OIIK-3.1 aJIeKBATHO ITOCTABICHHON 3a7ay4e.
(U3MYECKHUM JIMLAM M OpraHU3alMsAM, 1 Pe3ynbTaTHBHO aHAIN3UPYET
TICHXOJIOTHYECKOTO 00pa30BaHMs [OJTyYEHHYO UH(OPMALIUIO B
(pe3ynmbTathl QopcaiiT-aHann3a, yTB. COOTBETCTBUH C 3a7auei.

MPOTOKOJIOM Kadeapsl mcuxoioruu Nel2 ot
28.04.2017 r.).

2. O0beM M MeCTO IMCHUILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Vueobnas mucrmminga 51.0.04 «Maremaruka» BxomuT B biok 1. OOs3arenbHass 4acTh
y4eOHOTo IJIaHa M OCBaMBaeTcs MO oyHOH (opme oOyueHust Ha 1 kypce B 1 cemectpe, oOuias
Tpynoemkocth 108 gacos (3 3ET).

OcBoeHHME UCHUIUIMHBI ~ OMUPAETCSs HAa MHUHUMAIBHO HEOOXOAMMBIH  00BEM
TEOPETHYECKUX 3HAHUH B 00JIACTH NMIKOJIHLHOM MaTeMaTHKHU.

3HaHUs, TOJIyYeHHbIE CTYJICHTAMH B XOJI€ U3YUYEHUS TUCHUIUIMHBI « MaTeMaTruKa, MOryT
OBITH TOJIE3HBI NPH M3YYCHHHM TaKuX JUCIUIUINH, Kak b1.0.25 «MartemaTudyeckne MeToasl B
IICUXOJIOTHH).
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Jucrunnmna peanusyercs YaCTUYHO c MIPUMEHEHUEM JIMCTaHIIMOHHBIX
oOpasoBarenbHbIX TexHosorui (JJOT).

[To ouno#t dopme oOyueHHs] Ha KOHTAKTHYIO paboTy C mpemnojaBaTesneM BbiaeneHo 50
aKaJeMMYeCKUX YacoB, M3 HHMX 16 YacoB JIEKIIMOHHBIX 3aHATHI, B TOM duciae 6 YacoB
OCBaMBaeTCs B JUCTAHIIMOHHOM QopmaTe, C UCIOIb30BAaHHEM 3JIEKTPOHHOTO Kypca, 32 yaca
MPaKTUYECKUX 3aHATHHA, B TOM YHCIe 4 yaca OCBamMBaeTCs B JIMCTAHIIMOHHOM (opmare, ¢
MCIIONb30BAaHUEM JJIGKTPOHHOTO Kypca, W 22 yaca BBIJICICHO HAa CAaMOCTOSTEIbHYIO paboTy
oOydJaronuxcs.

DopMOI TPOMEKYTOUHOM aTTECTALMU ABJISETCA 3K3aMEH B [IEPBOM CEMECTPE.

3. CopepxaHue U CTPYKTYPa AUCHHUILJIMHBI

O0BbeM TN CHUILINHBI, Yac.
KonTakTHas paGora ®opma
odyuarommxcsi ¢ TeKyUIero
Ne n/n HaumeHoBaHue TeM Beer npenojaaBartejieM 3 C KOHTPOJIs
(pa3nesoB) R 10 BUAAM Y4eOHBIX 3aHATHI p | YemesaemocTn,
J/ 3/ KC NMPOMEKYTOYHO
20, JIP 20, P i aTTecTAIMH
J0T JA0T
Ounasn ghopma o6yuenusn
Tema 1 | DieMeHTHI TMHEHHOMN anreOpsl 18 4 - 8 6 O, P3, KP, T
Tema 2 OCHOBBI MATEMATHYECKOTO 13 4 i 3 6 O P3 KP T
aHamm3a
Tewma 3 Teopust BeposTHOCTEMH 20 4/2%* - 10 6 O P3, KP, T
Tema 4 DJIeMEHTHI MATEMATUUECKOM 14 4/4% ) 6/4% 4 O, P3, KP, T
CTAaTUCTHUKU
IIpoMexyTouHas aTTecTanus 36 9K3aMEH
Koncynpranus 2 KOHCYJIbTaIUsI
Bcero: 0 0/6* 0/4* 0 36

Hoctynn x JIOT ocymiecTBiasieTcss KaXxapM OOYYarOIIUMCSI CaMOCTOSATEIBLHO C JIF0OOTO
ycTpoiicTBa Ha noptase: https://Ims.ranepa.ru. [Taposs u 10ruH K TMYHOMY KaOuHeTYy/mpoduito/
YYETHOH 3aIHCH NPEAOCTABISIETCS 00ydaloneMycst IEKaHATOM.

Bce dopMmbl Tekyiero KOHTpOJIsi, MPOBOAUMBIE B CUCTEME JTUCTAHIIMOHHOTO OOydeHus,

OIICHUBAIOTCS B CUCTEME JIUCTAHIIMOHHOTO 00yuenus (ganee - C/10O).

Ipumeuanue: gopmor mexywezo xoumpoias ycnesaemocmu: onpoc (O), mecmuposanue (T), peuwienue
sadau (P3), koumponvnas paboma (KP).

HOT — oucmanyuonnvle 06pazosamenbhbie MeXHOIOLUU.

Jlexyuu u npakmuueckue 3ausAMus, OmMMeUeHHble 36e3004KOU, npogodamcs ¢ npumenenuem J{OT.
Ocmanvhvie 3aHAMUL NPOBOOSIMCSL 8 OUHOU Popme.

Conep:xaHue TMCHUILINHBI

Tema 1. J1eMeHTHI JTUHEHHOI aaredpsbl.

Matpunsi. Onpeneauresu.

Marpuuesl. Bunsl Matpun. [[efdcTBAA HaJ MaTpUL@MU: CJIIOKEHUE, YMHOKEHUE Ha YUCIIO,
MIPOU3BEJICHNE MATPULL.

Onpenenureny BTOPOro M TpeTbero mnopsaaka. CpoiicTBa ompenenureneii. MuUHOps U
anreOpandecKue OToJHEHUs. PazmokeHne onpeneauTes 1Mo dJIeMeHTaM KaKoro-I1u0o cToaomna
unu ctpokd. [ToHnsTue 06 onpenenurene n-ro NOpsakKa.

OoOpaTHas maTpuna. Panr maTpuubl.

BripoknenHass MaTpuiia, HeEBbIpoKIeHHass MaTpuma. OOpartHas wmarpuna. MeTonsl
BBIUHCJICHHUSI OOpaTHOM MaTpHIBI: METOJ MPUCOEIWHEHHOM MAaTpPHIIbl, METOJ 3JeMEHTapHBIX
npeoOpa3oBaHUii.


https://lms.ranepa.ru/

Panr matpuisl. MeToab! BEIUUCIECHUS paHra MaTPUIbl: METOJ OKaMMIISIOIUX MUHOPOB,
METOJ IEMEHTAPHBIX IPe0Opa3oBaHuil.

Cucrembl THHEHHBIX YPABHECHHI.

Cucremsl JIMHEWHBIX ypaBHeHHMU. OJIHOPOIHBIE W HEOJHOPOJHBIE CHCTEMBI JIMHEHWHBIX
ypaBHeHUN. Perienne cucrtemMsl IMHENHBIX ypaBHEHUI. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.
Omnpenenennble U HeonpeaeneHHsle cuctemsl. Popmynsl Kpamepa. Matpudnas 3anuch CUCTEMBI
JIMHEUHBIX YPaBHEHUN U €€ PEILCHUE.

Cucrema n TMHENHBIX YpaBHEHUH ¢ n HeW3BeCcTHBIMU. MeTon [Maycca.

Pemenne mpousBoabHbIX cuctem. Teopema Kponekepa-Kanemm. WccnenoBanue
COBMECTHOCTH CHCTE€M JIMHEHHBIX ypaBHeHHU. Merton XKopnana-I'aycca. OOmiee pemieHue
CUCTEMBI.

Tema 2. OcHOBbI MATEMATHYECKOI'0 AHAJIN3A.

MHo:kecTBA.

[Tonstne MHokecTBa. CrocoObl 3afaHusi MHOXkecTB. Ormnepanuyd HaJ MHOXKECTBAMU:
o0beMHEHNE, TMepeceYeHne, pPa3HOCTh, JOMOJHEHHE MHOXECTB. JleKapTOBO NpOW3BEICHHE
MHOXECTB. Y HUBEpCAIbHOE MHOXECTBO. J{narpammel Ditnepa-Benna.

DyHKIUA OAHOH NepeMEeHHOM.

[Monstue dynkmuu. CrnocoOs! 3amaanus GyHkuu. OOIacTh ONpeAeTeHs] U MHOXECTBO
3HaueHuil ¢ynkuuu. Knaccudpukanus ¢pynknuif. I'papuk ¢yHkumun. OCHOBHBIE 3lIeMEHTapHbIE
(byHKIMU U UX rpaduKy.

Ipenen ¢pynkuun. HenpepbIBHOCTE QyHKIMH.

[Ipenen dynkuuu. Teopemsl o mpenenax. beckoHeyHO Manble U OECKOHEYHO OOJNbIINE
BeMMYMHBIL. J[Ba 3ameuaTensHBIX npeena. OmgHoctopoHHue mnpenensl. CpaBHEHHE OSCKOHEYHO
MaJblX.

[Ipupamenue aprymenta u ¢yHkuuu. HernpepsiBHOCTh (pyHKIMHU. TOYKH pa3pbiBa U UX
knaccudukanus. JledcTBus Haa HEMPEPhIBHBIMU (QYHKITUSIMU.

JAudppepennuanbHoe ucuuciaeHne GyHKIUN OHON NepeMeHHOM.

3amauy, MNpUBOASIIME K TOHATHIO TNpou3BoAHOM. I[lpomsBognas ¢yHKUIuH, ee
reomerpuueckuii  cmbicn.  [lpaBuna  guddepenuupoBanus. I[Ipou3BogHBIE  OCHOBHBIX
aneMeHTapHbiX (QyHkuuid. JuddepenuupoBanue ciaoxHbix ¢GyHkiui. luddepenunponanue
HesBHBIX  QyHkimid.  [uddepenuupoBanue  QyHKUMH,  3aJaHHBIX  [TAPaMETPUYECKH.
Jlorapudpmuueckoe muddepeHnupoBanme.

Huddepennnan ¢pynkuuu. I'eomerpudeckuii cMmbicn muddepennmana. Juddepennuan
CYMMBI, IPOU3BEACHUS U YACTHOTO.

[Ipunoxenus npousBogHoi. IIpasuno Jlonurans Uit pacKpbITUS HEONPEIEICHHOCTEM.
[IpumeHneHre Mpou3BOIHON K HccienoBaHuio (pyHkuuil. Bo3pacranue u yObiBaHHe (DYHKIHU.
OkcrpeMyM. OTBICKaHME HaWOOJBIIET0 M HAUMEHBLIETO 3HAYCHMH HENpEephbIBHOW Ha OTpe3Ke
¢bynkun. Beimykiocts U BorHyTocTh. Touku meperm6a. AcumntoTel. Cxema HUcCleOBaHUS
(byHKIUH ¥ TOCTpOeHHE TpauKOB.

HNuTerpanbHoe ucuuciaeHne GyHKIUN OJHOMN NepeMeHHOM.

[lepBooOpa3nass. HeomnpeneneHHblii uHTErpan, ero cBoiicTBa. Tabmuia OCHOBHBIX
dbopmyn uHTEerpupoBaHus. HemocpenacTtBeHHOE MHTErpUpoBaHrue. MeTo | 3aMEeHBbI TTIePEMEHHOM.
MeTo MHTErpUpPOBaHMUS 110 YaCTSIM.

Onpenenennpiii uaterpas. ®opmyna Herorona-JleliOnuia. CBoICTBA OMpeaeIEeHHOTO
UHTETpaJla. 3aME€Ha IEPEMEHHON B ONIPEJIEIIEHHOM MHTerpasie. MIHTerpupoBaHue Mo 4acTsIM.

HecoOcTtBennbie unTerpansl. HTerpansl ¢ 6eckoHeuHbIMU Tpenenamu. MHTerpaisl ot
HEOTpPaHMUYEHHBIX (DYHKIIHA.

Tema 3. Teopusi BeposiTHOCTEH.



IIpenmer Teopum BeposiTHOCTedl. OCHOBHBIC TIOHSITHS TEOPHH BEpPOSTHOCTEIA.
Kuaccnueckoe onpenesnenne BepossTHOCTH.

[Ipenmer Teopum BepoSTHOCTEH M KpaTKas ucTopudeckass crpaBka. CoObiTue,
BEPOSTHOCTh COOBITHS, CBOWCTBAa BEPOATHOCTU. JlOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS.
HecoBmecTtHbie  coObiTusi.  CoBMecTHble — cOOBITHS.  IIpoTMBOMONOXKHBIE — COOBITHS.
PaBHOBO3MOXHBIE cOObITHsI. [lomHas rTpymnma coObiTHi. biaronmpusTCTByOIME Clydau.
Knaccuueckoe ompenenenue BepositTHocTH. KomOunatopuka. IlpaBuiio yMHOXKEHUs, NPaBUIIO
cioxeHus. OcHoBHbIE (GOPMYIIbI KOMOMHATOPUKHU: IEPECTAHOBKH, Pa3MEILIEHUS, COUETaHUS.

OcHoBHbBIE TeOpeMbl TeOPUHU BEPOATHOCTEHH.

Cymma coObiTuil. IlpousBenenue coObiTuii. Teopema CIOXKEHHUSI BEpOSTHOCTEH.
3aBHUCHUMBIE COOBITHS, HE3aBUCHUMBIE COOBITHS. YCJIOBHAs BEPOSTHOCTb. TeopeMa yMHOXKEHUS
BEPOSITHOCTEM.

dopmyJia noJaHOH BeposaTHOCTH. Popmyana baiieca.

['umoressl. @opMyria MOTHON BEpOATHOCTH, hopmyra baiieca.

IHoBTOopenune ucnbiTanuii. Popmysna bepuyiu.

HeszaBucumbie  ucnbitanus.  [loBropenme — ucneitanuii. ®opmyna  bepHymuin.
HaueposiTHeiiee 4nuciio HaCTYIUIEHUH COOBITHS.

JlokanpHas Teopema Jlamnaca, nuarerpanbHas Teopema Jlarmtaca, popmyna [lyaccona.

Cayuaiinple BeJu4uHBbl. JlUCKpeTHBIe ciay4yailiHble BeJqW4MHbl. YuCI0BbIE
XapaKTepPUCTHKHU JUCKPETHOH CJIy4ailHOM BeJIMYHHBI.

CrnyualiHas BenMUYMHA. 3aKOH pacHpEleNIEeHUs BEPOSITHOCTEM CIydallHBIX BEJIWUYHH.
JlcKpeTHbIe U HeTpepbIBHbIE cllydaliHble BeIMYMHBL. CTIOCOOBI 3aJaHNs 3aKOHA pacIipe/ieIeHHs
BEPOSITHOCTEW [UCKPETHOM CllydalHOW BelnuuHbl. (DyHKIMS pacHpeieiieHUs, €€ CBOMCTBA.
MHOrOyTroapHUK paclpeaesieHus.

Maremarnueckue Onepauuud Haj CIy4YalHbBIMH  BelWYuHamMu. MaremaTtudeckoe
O’KHJIaHWE JUCKPETHOM CIIy4ailHOW BEJIMYMHBI, CBOMCTBA MATEMATHYECKOTO OKHJIaHHUS.

Jucnepcus JUCKPETHOU cily4aiiHOW Benn4duHbl. DopMmyiia [uisl BBIYUCICHUS JUCIIEPCHUH,
CBOMCTBA JUCIIEPCHUH.

HenpepriBHbIE cily4yaliHble BeIHYHHbI. YHCI0BbIE XapaKTePUCTUKU HelpepbIBHOM
CJIy4aiiHO# BeJIMYHUHBI.

HenpepoiBHble ciyvaiiHble BenuuuHBL. VHTerpanbHas (QYHKUUS paclpelesieHus], ece
cBoiictBa. lnddepennmanpuas QyHKIUS pacpeeieHus, €€ CBOMCTRA.

MareMaTtnueckoe OXHMJIAHHE HEIPEPBIBHOM CIIy4aliHOW Benu4uHbl. Jlucnepcus
HETPEPBIBHOW CITy4YallHOW BEJIMYMHBI.

3akoHbl  pacnpeneneHus  caydailHoi  BequunHbl. HopMajabHBIA  3aKOH
pacnpeeeHus.

3aKOHBl  pacmlpeseleHus  JTUCKPETHOW  CIy4yaiHOM  BeJIMYMHBL:  OMHOMMAIbHOE
pacnpenenenue, pacnpeneneHue IlyaccoHa, TreoMeTpudyeckoe W THUIEPreOMETPUYECKOe
pacrpeneieHus.

3aKOHBl  pacCHpeAeNICHUs] HENpPEpPhIBHOM  CIIy4yallHOM  BEJIMYMHBI:  PAaBHOMEPHOE,
[I0Ka3aTeJIbHOE pacIpeIeIcHuE.

HopmainbHblii 3aK0H pacnpeneneHus. YucaoBbele XapaKTEpUCTUKH HOPMAJIbHOTO 3aKOHA.
Oyukuus Jlannaca. BerauciieHre BEPOATHOCTH MONAAAHUS HOPMAJIBHON CIy4allHON BEIUYUHBI
Ha 3aJaHHBI HHTEpBAN. BeposATHOCTH 3aJaHHOTO OTKIOHEHUS HOPMAJIBHOW CIy4alHOU
BEJIMYUHBl OT €€ cpenHero 3HadeHus. [IpaBmwino Tpex curm. DopmylHpoBKa LEHTpaIbHOU
MIPEAEIIBHON TEOPEMBI.

Tema 4. J1eMeHTBI MATEMATHYECKON CTATHCTHKH.

IIpenmer MatemaTHyeckoil craTHCTHKH. CTraTHCTHYecKoe pacnpeiejeHHe
BbIOOPKH.

Marematnueckass cratuctuka. [Ipeamer MaTeMaTH4ecKOM CTaTUCTUKH. 3ajadu
MaTeMaTH4ecKoil  cTaTHUCTUKH. BpiOopounbiii  Meron. ['eHepanbHas U BbIOOpOYHAs
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COBOKYIIHOCTH. BapuaHTbl, 4YacCTOTBI, OTHOCUTEIBHBIE YaCTOTHl. BapualMOHHBIA psL.
Cratuctuueckoe pacrpeaenaeHie BeIOopku. Dmnupudeckas GyHKus pacnpeaeneHus. [lonurow,
rucrorpamma. BpiOopouHoe cpenHee, BBIOOpOYHas nucrnepcus. Mopa, MeaMaHa, pa3Max
BBIOOPKH.

CraTncTuyeckoe OneHUBaHHe.

CratucTudueckue oOleHKU. Todeunple oneHkd. CBONMCTBAa TOYEUHOM OIECHKH. METOIbI
MIOJIy4YEHUSI TOYEYHBIX OLEHOK. VHTepBajabHble OLEHKU. JlOBEpUTENbHBIM HMHTEPBAIL
WHTepBanpHbIE OLIEHKH TapAMETPOB HOPMAJIBHOTO PACIIPEACIICHHUS.

CraTucrudeckue MeTObI o0padoTkn IKCIEPUMEHTAIbHBIX JAAHHBIX:
KOppeIsiiHOHHO-PerpecCHOHHBIN aHAJIN3, AHAJIN3.

Perpeccus. Perpeccuonnslii ananus. BpiOop perpeccMOHHOW MoJenu, YpaBHEHUE
perpeccun.  OTBICKaHME  NApPAMETPOB  YpPaBHEHHsS MNPAMOW  JIMHUM  PErpeccHH IO
HECTPYNIIUPOBAHHBIM JAHHBIM.

Koppemnsiuvonnsiii  ananu3. ®dopmyna s BbIYMCICHUS KO3PPUIMEHTa IUHEHHOMN
KOppesIuy, cBoicTBa Kod(purrenta koppessiuuu. Tabnuna Yennoxka.

Ha camocmosmenvuyro pabomy cmyoenmos no oucyuniure b1.0.05 «Mamemamuxay
BBIHOCSITCS CJICIYIOIINE TEMBI:

No dopma
u/n Tema Bonpocsl, BeiHOcuMBIe HA CPC KOHTPOJIA
CPC
1 DJeMeHTHI JINHEHHOU Onpenenenue marpuilbl. OCHOBHBIE MaTpUYHBIE ONEpALUU U
anredpsl ux cBoMcTBa. Buael Matpun.  OcHOBHbIE — CBONCTBa

ompeaenuTened. MuHOp W anreOpandeckoe JIOTIOJHEHHE
3JIeMEHTa MaTPHIIBI.
Haxoxnerne obparroit marpunbl. Panr marpunsl. basucusit | O, P3, KP, T
MHHOP.
Pemenne cucrem JnHMHEHHBIX ypaBHeHMH 1O (opmymnam
Kpamepa. Ucnonp3oBanme  oOpaTHOW  MaTpUIBl IS
HaxoxaeHud pemenus CJIY.

2 OCHOBBEI ITonsitue  mHokectBa. Omnepanuu  Hajg  MHoxkectBamu. | O, P3, KP, T

MaTeMaTHIECKOTro UYncioBble MHOXKECTBA
aHanmm3a [oustre ¢ynkuun. CrocoObl 3amanust ¢yHkiuu. O6IacTh

ONPEAENEeHNsT W  MHOXECTBO  3HAYCHWH  (QyHKIHWH.
Krnaccndukarms QyHKIwiA.
Omnpenenenne mpenena ¢yHkuun. CBOWCTBa  IpenesioB
¢ynknuid. beckoneuno Oonbimnie M OSCKOHEYHO Majble
GbyHKIMH.
[Ipupamenue apryMeHTa, IpUpalieHue ¢byHKIHH.
HenpepeiBHOCTS.  CBOMCTBa ~ HENpPEPHIBHBIX  (DYHKIHH.
Krnaccudukarus Touek pa3psiBa.
HuddepennupoBanne. [IpomsBomuas. ['eomerpuueckuii u
¢busnaeckuit CMBICTT MIPOU3BOJIHOM. IIpaBuna
mddepeHunpoBanus. Tabmuua MIPOU3BOIHBIX oT
9JIEMEHTAPHBIX (QyHKIUH.
IlepBooOpasnas. Heonpenenennsiii wuuTerpan. CpoiicTBa
HEONpENeICHHOT0  MHTerpaia.  Tabiauua — cTaHJapTHBIX
UHTEerpasioB.  Meroax  3aMeHbl  NepeMeHHbIX.  Meton
HWHTETPUPOBAHUS 110 YaCTAM.
Omnpenenenne  ompeneneHHoro  uHTerpana.  Popmyna
Herorona-JleitOnuma. CBoiicTBa OIpeneNieHHBIX WHTETPAIOB.
Meton 3aMeHBl NEepeMEHHBIX. MeToj HHTErpUpOBAaHUS IO
4acTsM.

3 Teopus BeposTHOCTEMH Krnaccrndeckoe onpezencaue BeposiTHocTd. KomOuHaTopuka. O, P3, KP, T
Cymma  coObituit. IIpoussemenue  coObituii. Teopema
CIIOKEHUS BEPOSITHOCTEM. Teopema YMHOKEHUS
BEpOSITHOCTEM.




l'umoressr. @opmya MOTHOM BeposTHOCTH, opMyna baiieca.
HesaBucumble  ucnbiTanus.  [loBTopeHue  HCHBITaHUI.
®opmyna beprymu.

Crnyugaiineie BenmmumHEL. Ompexneneane. CrmocoObl 3amaHus.
3axoH pacnpeaeneHus. UucnoBble XapaKTepUCTUKU
HopmansHoe pacrpenencHue. Teopema JIsmyHoBa.
[leHTpasibHas peiesibHas TeopeMa.

DJIEeMEHTBI
MaTeMaTHYECKON
CTaTHUCTUKHU

OcHOBHBIE 3aa4uu MaTeMaTH4eCcKOi CTaTHCTHKH.
CraTHCTHYECKOE paclpeelIeHne BEIOOPKH.

TodeuyHsle OIEHKH YHCIOBBIX XapakTepucTHk. [loHsTne 00
WHTEPBAILHOM OIICHHBaHWH. [locTpoeHHE IOBEPUTEIBHBIX
WHTEPBAIIOB JJIS MAaTEMAaTHYCCKOTO OXHUAAHWS H CPEIHEro
KBaJIpaTU4YECKOr0 OTKJIOHEHUS HOPMAaJIBHO pacIpeerneHHOH
ClIy4aliHO! BETUYUHBL.

DOneMeHThl  KOPPENSIIMOHHOTO  aHanu3a.  HaxoxxiaeHue
k03 uleHTa KOPpPEISIIUU. DJIEMEHTBl PErPECCHOHHOTO
aganm3a. [locTpoeHne IMIIMPUYECKOTO YPAaBHEHHUS PETPECCHH.

O, P3, KP, T

4. MarepuaJybl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH 00y4aromuxcs U (poH
OLIEHOYHBIX CPEJICTB MPOMEKYTOYHON ATTEeCTALMH MO JUCHHUILINHE

4.1. ®opMbl W MeTOAbI TEKYLIEr0 KOHTPOJS YCINEBAEMOCTH M IPOMEKYTOYHOM
arTecTaluu.

4.1.1. B xoge peaauzauuu aucuumiiunabl b1.0.04 «Mamemamuxka) McnoJb3yrOTCs
cJIeAyonme MeToAbl TEKYIIero KOHTPOJIS yCIeBaeMOCTH 00y4ar0IMXCs:

Ne n/m

HaumenoBanue Tem (pa3aesoB)

MeToabl TEKYHIEro KOHTPOJJIA
YCIIEBACMOCTH

Ounas popma

Tema 1

DneMeHTbI TNHEHHOH anreOpsl

VYerHBIi onpoc
Pemenue 3amau
KonTponbHas pabora
TectupoBanue

Tema 2

OCHOBBI MAaTEMATHUYECKOTO aHAIM3a

VYerHBli onpoc
Pemenue 3amau
KonTponbHas padora
TectupoBanue

Tema 3

Teopust BeposSITHOCTEN

VYeTHBIi onpoc
Pemenue 3amau
KonTtponbsnas padora
TectupoBanue

Tema 4

DJIEeMEHThI MaTEeMaTUYECKONM CTaTUCTHKH

VYerHBIM onpoc
Pemenue 3amau
KontponbsHas padota
TectupoBanue

4.1.2. IlpoMexyTouHasi aTrTrecTauusi NpoBoAUTCS B ¢opMe 3IK3aMeHA B NePBOM
ceMecTpe. JK3aMeH NMPOBOAUTCS ¢ MIPUMEHEHHEeM CJIeAYIOIMX MeTOA0B: YCTHOIO OMpoca Mo
MEPEYHIO TPUMEPHBIX BOTIPOCOB U3 1. 4.3.2, perieHus 3a1a4d 1 TECTUPOBAHUS.

[Ipu HEOOXOMUMOCTH MpeayCMaTpUBaETCs yBEIUYEHIE BPpEMEHHU Ha TIOATOTOBKY K 3a4éTy,
a TaKkKe TMPENOCTaBIACTCS IOMOTHUTEIBHOE BpeMs s TOATOTOBKM OTBETa Ha 3a4yéTe.
[Ipouenypa mpoBeAeHHs] MPOMEKYTOUHON aTTeCTalMH Ui OOYYarolIMXCsl ¢ OrpaHUYEHHBIMHU

BO3MOXHOCTAMHU

310pOBbs H 06yqa}0m14xcs[ HHBAJIMAOB  YCTAHABJIMBACTCHA
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HHAWBUAYAJIbHBIX HCI/IXO(bI/IBI/I‘-IeCKI/IX 0COOEHHOCTEH. HpOMe)KyTO‘{HaH arrccranusa MOXCET
IMPOBOJAUTHCA B HECKOJIBKO OTAIlOB.

4.
4.2. MartepuaJibl TeKylIero KOHTPOJISA YCIIeBAeMOCTH.

Tema 1. D1eMeHTHI THHEHHON anredpbI
Matpuusl. Onpeaeanrenu
Bonpocs! 1J1s1 yeTHOr0 onpoca:
1. Marpuipl. [elicTBus HaJl MaTpUIlAMU: CIO0KEHUE, YMHOXEHHUE HAa YHUCIIO, MPOU3BEICHHUE
MAaTpHLL.
2. Onpenenureny BTOPOro U TPETHETO MOPsI/IKA.
3. MuHopsl u anrebpanyeckue OMONHEHHA. PaznoxkeHue ompeaenuTens MO >IeMEeHTaM
KaKoro-1ubo psijia.
4. Tlonstue o6 onpeaenuTesue n-ro MOpsaKa.
Tunossle 3a1aHusA:

1 -2 3
0 4 -1
0 0

1. Haiitu matpuity 34 1j1s MaTpuubl A=

2. Haiitu cymMMy 1 pazHocTh Matpull 4 u B, ecnu
A_l 302 (4 -3 2 -2
1413 1) (-3 0 4 0
3. Haiitu AB n BA, ecin
1 -1 0 3
A= ,B =
2 3 5 4

Oopatnast maTtpuua. Panr maTpunsl
Bonpocs! 1151 yeTHOr0 onpoca:

1. Metoapl BBIYUCICHUS OOpPAaTHOW MaTPHIIBI: METOJ dJIEMEHTAPHBIX MPEeoOpa3oBaHUM, METOJ
IIPUCOEANHEHHON MaTpPHIIBL.
2. Panr matpunpsl. MeToJbl BBIUMCICHUS PAHTa MaTPHUIbl: METOJ OKAMMIISIFONIMX MHHOPOB,
METOJ AJIEMEHTAPHBIX IPe0oOpa3oBaHuil.
Tunossle 3aaHus:

322
1 31
_ (5 3 4 .
1. lana maTpuna A= . Haiitu oOpatHyto matpuiry.
2. Haiftu matpuiy, oOpaTHyro MaTpuLe
1 -2 3
0 4 -1
5 0 0

A= .
Crnenatb MpoBepKy.

A=

—_— e I

5
2
3

DN W

3. OnpeaenuTs paHT MaTPHUIIbI
CucreMbl JIMHEHHBIX YPABHEHUIA. (I)OpMy.]Ibl Kpamepa. MaTpuunbiii Mmetoa. Meron
I'aycca. UccienoBanue COBMECTHOCTH
Bomnpocel 1J151 yCTHOT0 onpoca:
11



Pemenue cucrem nuHenHbIX ypaBHeHU. Popmyiel Kpamepa.
Martpu4dHast 3aIMch CUCTEMBI JIMHEMHBIX YPAaBHEHUM U €€ pEelICHUE.
Pemenue cucreM nuHenHbIX ypaBHeHui. Meron ['aycca.
Teopema Kponekepa-Kanemnu. HMccinegoBaHue COBMECTHOCTH — CHCTEM  JIMHEWHBIX
YPaBHEHUH.
5. Meron Kopnana-I'aycca. bazuchbie penieHus.
Tunossble 3a1aHuA:
1. Metonom I'aycca pemuTh cuCTEMY YpaBHEHUI:
X, +2x,- x5 =7,

b

12x; - 3x, + x5 =3,
4x; +x, - x5 =16.
2. Pemmuthb cucteMy B MaTpuuHOU popme
3x; +xy - x3 =2,

X=X, x5 =2,

X, +2x, +2xy =7.
3. Pemnth CUCTEMY, UCIIOJIB3Ys (bOpMYJ'ILI KpaMepa:
xl +2x2 = 3)(:3 :0,

2x, - x, +4x; =5,

3x, +x, - xy =2.
Tema 2. OCHOBBI MATEMATHYECKOI'0 AHAJIH3A

MuoskecTBa
Bomnpocsl 1151 ycTHOrO0 onpoca:

—

[Tousitre MuOxkecTBa. CrI0COOBI 3aJaHUSI MHOKECTB.
2. Omepanui HaJx MHOXECTBaMH: OOBEIWHEHWE, IepecedeHrue, pPa3HOCTh, JOMOJTHEHUE
MHOKECTB.
JlekapTOBO MPOU3BEICHUE MHOMKECTB.
4. VYHuBepcanbHOE MHOeCTBO. [lnarpammsl Diinepa-BeHHa.
TunoBble 3agaHun:
1. Onucarb nepeyucieHueM IEMEHTOB MHOXKECTBO:
a) A={x€Z: (x -3)(x*~1)=0mux = 0}

b) A= {xER: X’ =3x*+2x=0 )

[98)

¢) A= {xeN: x*—3x—4<0 )

2. llycteA = (—1; 2], B =[1; 4). Haiitu muoxectBa AUB, ANB, A\B, B\A u n300pa3uth
WX Ha YUCJIOBOM OCH.

3. Ilycth yHuBepcaibHOE MHOXECTBO U — MHOXECTBO BCEX COTPYAHHMKOB HEKOTOPOM
¢bup™Mer; 4 — MHOXECTBO BCEX COTPYIHHMKOB IaHHOW OpraHu3amuu crapuie 35 ser; B —
MHO>KECTBO COTPYIHUKOB, UMEIOIINX CTaxX paboThl 6onee 10 net; C — MHOKECTBO MEHEIKEPOB
¢bupmbl. OTpeeTUTh COMEPIKATEIBHBIN CMBICI KaKIOTO U3 CIEAYIONUX MHOKECTB:

B. AnBNC ., AUBNC| . B¢ . C& . AN(Bi
[ANB|o  pp, B4l [4ANBlUC = AN[BUC

DyHKUMSA OHOI NMepeMeHHOoI
Bomnpocel 1J151 yCTHOT0 onpoca:

b

1. TlonsThe QyHKIHH.
2. OOGnacTb onpeAeIeHus U MHOXKECTBO 3HaYCHUH (PYHKIINH.
3. Cmoco0Obl 3a1anust PyHKITUH.

12



4.

—

Knaccudpukamus ¢yakumid. I'paduk yHkumn. OcHOBHbIE 3JeMEHTapHble (YHKUUH U UX

rpaduku.
Tunossble 3a1aHuA:
1. HaliTi o6nacTh onpeneneHusi © MHOXKECTBO 3HAaUeHUN (QyHKIUH

1
Y = ———
V-x"+x+2 .
2. YCTaHOBUTbH YETHOCTb WJIM HEUETHOCTh (PyHKLIUN
S(x)=x"- X7 +x, f(x) =V1-x7, f(x)=x"+5x

Hpenen pynxkuuu. HenpepbIBHOCTH PyHKIMH
Bonpocel AJ1s1 yCTHOT0 ompoca:

y =sinx, +lg(x-1)

[TocnenoBarensHOCTH. [Ipenen mocnea0BaTeIbHOCTH.
[Mpenen pyukmuu. Teopemsl o peaenax.
beckoneuno manbie U OECKOHEUHO OOJbIIME BENUYMHBL J[Ba 3amedaTeNnbHBIX Mpenena.
Onnocroponnue npenensl. CpaBHEHHE 0ECKOHEUHO MaJIbIX.
[Tpupamenue aprymenta u (pynkuuud. HempepsiBHOCTH (GyHKIMH. TOYKM pa3peiBa M HX
knaccugukanus. JleiicTBus Ha HETIPEPHIBHBIMU (DyHKIIHSMHU.

TunoBsble 3agaHnun:

x2+6x+8 3x- 4 x3-8
D lim ———, 2)lim 3)lim
1. Haiitu npenenst ) im x> +8 ) lim X - ) lim -2
. sinkx
lim , k =const

2. Haittu mpenen *° X
k X
1+—

X

1
lim(1+x)>, lim
o x—0 X— 0
3. Haiitu .
JAunddepennuanbHoe ucunciaenne GyHKIUU OTHOH MepPeMeHHOM

Bomnpocs! 1J151 yCTHOTO ompoca:

[MpousBogHas QyHKOHHA, ee TeoMmeTpudeckuii cMmbici. [lpaBuna auddepeHnnpoBaHus.
[Ipon3BoHBIE OCHOBHBIX dJeMeHTapHbIX ¢GyHkuuid. JuddepeHuupoBanue CIoXKHBIX
¢byskuuii. uddepenuupoBanne HesBHBIX ¢GyHKmMdA. Jluddepennmupoanue QyHKIHIA,
3aJlaHHBIX NapameTpuuecku. Jlorapupmuueckoe quddepeHurpoBanue.

[Ipunoxenns mnpousBogHou. IlpaBuno Jlomwrtanms uisi pacKpbITHS HEONPEAECICHHOCTEH.
[IpumeHeHrne mnpou3BOAHOM K wuccienoBaHuio ¢yHkuui. Bospactanne u yObiBaHue
¢bysHknmu. DxctpemyM. OThICKaHHE HAaUOOJBIIETO M HAWMEHBIIETO 3HAYCHUH HETPEPHIBHOM
Ha oTpe3ke (QyHKIMH. BbIMykiaocTs M BorHyrocth. Touku meperuba. AcumnTtorsel. Cxema
uccneoBaHus QYHKIHNA U TIOCTpOeHUE rpauKoB.

Tunossble 3agaHun:

. _ Yy =sinkx, y =tgpx, y =sin\/;, Y =cos .
1. HaliTi mpou3BoAHbIE PYHKIIHIA: l+x

2. HaiiTn mpown3BoIHbIC PYHKITHIA:

y =3sin’ x; y =cos’ x; y =+/sinx; y I\/sin2 x +3cos’ 4x.

y =arcsin2x; y =arcctg—; y =arcsin’ 3x.
3. Haiitu npousBoiHbIe PyHKINIA: \/;
HNHTerpajbHoe ucumncjieHue GyHKUMM 0JHOM NepeMeHHOi
Bomnpoce! 1151 yeTHOrO0 onpoca:

[TepBooOpasnas. Heonpenenennsiii uHTETpal, €ro cBoiicTBa. Tabmuiia OCHOBHBIX (hopmyl

uHTErpupoBaHus. HenocpeacTBeHHoe uHTErpupoBaHue. MeToJ 3aMeHbl IEPEMEHHOM.

Meroa MHTETPUPOBAHMS 10 YACTSIM.

Omnpenenennslii unterpan. @®opmyna Heiorona-JleiitOnuna. CpoiicTBa ONpeneneHHOro

UHTerpajia. 3aMeHa IEPEMEHHOM B ONIPE/IeIEeHHOM HHTerpajie. IHTerpupoBaHue Mo 4acTsM.
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3. HecoOctBennbie uHTErpanbsl. WHTerpansl ¢ OecKOHEYHBIMU TMpenenamu. MHTerpaisl OT
HEOTPaHUYEHHBIX (YHKIIHI.
TunoBsble 3agaHuA:

1 4
J‘(Scosx+2—3x2 +—- — dx
1. Haiiti unTerpan xoox+l
5 fcos3xdx
2. Haiitn uHTETpan .
dx

3. Haiitu unTerpan fx\' x*-a’

Tema 3. Teopusi BeposiTHOCTEH.

IIpeamer Teopnu BepositHOCTell. (OCHOBHBbIE NOHATHS TEOPUHM BEPOATHOCTEH.
Kuaccnueckoe onpenenenne BepoOSTHOCTH.

Bonpocs! 1J151 yCTHOr0 onpoca:

1. Knaccuueckoe omnpenieieHne BEpOSITHOCTH.
2. HenocpencTBeHHBIN N10ACUET BEPOSTHOCTEN.

Tunossle 3a1aHusA:

1. B ypue umerorcs 10 mapoB: 3 Genbix U 7 yepHbIX. M3 ypHBI Hayraj BBIHUIMAETCS OJJMH
map. KakoBa BepoATHOCTb TOT0, YTO ITOT HIap: a) Oenblil, 0) YepHbIit?

2. KakoBa BEpOSTHOCTb NOSBJICHHUS UYETHOIO YHUCIA OYKOB IMPU OJHOM OpOCaHUH
urpanbHoro kyouka? (MUrpanpHbiii KyOUK — KyOHMK, TpaHH KOTOPOTO OTMEUEHbl HoMepamu 1, 2,
3,4,5,6.)

3. bpowens! 3 MoHeTsl. HaiiT BEpOSITHOCTD TOTO, UTO BBIIAAYT JIBa «Iepoay.

OcHoBHBIE TeOpeMbl TEOPUHU BEPOATHOCTEH

Bonpocs! 1151 yeTHOr0 onpoca:

1. Cymma u nmpou3BeieHue COOBITHH.
2. BeposATHOCTb CyMMbI COOBITHH.
3. BeposTHOCT pou3BeIeHHS COOBITHI.

Tunossle 3a1aHusA:

1. B nenexHo-BemeBoil norepee Ha Kaxiasle 10000 OwmneroB paswirpbiBaercs 150
BeleBbIX U 50 JEHEKHBIX BBIMIPHIMICH. YeMy paBHA BEpOSATHOCTh BBIMIPBIIIA JUIs Biaajenbna 1
noTepeiHoro ounera?

2. BeposATHOCTh MOJIOMKH MIEPBOT0O CTaHKa B T€UeHHE CMeHbI paBHa (,2, a BToporo — 0,13.
YeMy paBHa BEpOSTHOCTb TOT0, 4YTO 00a CTaHKA NOTPEOYIOT HAJIAJAKH B TEYEHUE CMEHBI?

3. JlBa cnopTcMeHa HE3aBHUCUMO JApyr OT Jpyra CTPEIsOT IO OJHOM MHILIEHH.
BeposiTHOCTh TONazaHusl B MUIIEHb NepBOro cnoprcMeHa pasHa 0,7, a Broporo — 0,8. Kakosa
BEPOSTHOCTh TOTO, YTO MULIEHb Oy/IeT OpakeHa.

dopmy.ia noJHo# BeposaTHOCTH. Popmyana baiieca

Bonpocsl AJist ycTHOrO0 onpoca:

1. dopmyna noIHON BEPOSTHOCTH.
2. ®opwmyna baiieca.

Tunossble 3a1aHuA:

1. IIpeanonoxum, yTo U3 nmaptuu Aetane 20 U3roToBieHoO Ha 1-M craHke, 25 — Ha 2-M
CTaHKe, 5 — Ha 3-M cTaHKe. MI3BeCTHO, UTO BEpOSITHOCTHU BBIITyCKa OpakOBaHHOM JeTaiu Ha 1-Mm,
2-M u 3-m craHkax cootBerctBeHHO paBHbl 0,02; 0,01; 0,05. KakoBa BeposSTHOCTH TOTO, YTO
B3sITasl HayAauy JeTalb OKa)KeTcsl OpakOBaHHOM?

2. JlBa aBTOMaTa TPOU3BOMIAT OJIMHAKOBBIC NIE€TaH, KOTOpHIE MOCTYIMAOT Ha OOIIUi
KoHBeilep. I[Ipon3BOAMTENBHOCT MEPBOrO aBTOMaTa BJBOE OOJIbIIE IMPOU3BOAUTEILHOCTH
Broporo. Ilepsriii aBTOMaT npousBoauT 60% aeraneil OTIMYHOIO KadecTBa, a BTopoi — 84%.
Haypnauy B3siTas ¢ KOHBeHepa AeTalb 0Ka3alach OTIMYHOrO KayecTsa. Halitu BEpOATHOCTH TOTO,
YTO JIeTallb IPOU3BEACHA MIEPBBIM aBTOMATOM.

IHoBTOopenune ucneiTannii. PopmyJia bepnym
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Bomnpocs! 1151 ycTHOr0 onpoca:

1. He3aBucumeble ucneiTanus. [IoBTOpeHnE UCTIBITAHMIA.
2. ®opmyna bepnynnu. HauBeposTHeillee Yucio HACTYIIIICHUNA COOBITHSL.
3. JloxanbHas Teopema Jlamnaca, nnterpanbHas Teopema Jlamnaca, popmyna [lyaccona.

Tunossble 3a1aHuA:

1. /IBa paBHOCWIBHBIX IIAXMAaTHUCTa UIPAIOT B MIaxMaThl. UTO BEpOSTHEE: BBHIMIPATH JBE
NapTUH U3 YEThIpeX WM TPU MAPTUU U3 MIECTH (HUYbU BO BHUMAaHUE HE MPUHUMAIOTCS)?

2. Jlna cTpenka, BBIIOJHSIOUIETO YIPAaXHEHUE B THPE, BEPOSATHOCTH IIONACTH B
«0JI0YKO» MPHU OJHOM BBICTpEJIC HE 3aBUCUT OT PE3yJbTaTOB MPEALIECTBYIOIINX BBHICTPEIIOB U
paBHa p = 1/4. CnoptcMeH crenan 5 BbicTpenoB. HaliTu BepoATHOCTH TOrO, YTO OH: @) IMOMaj
OJIMH pa3; 0) XoTs ObI OZMH Pa3; B) HE MEHee TPEX pas.

3. CagoBoa crenan oceHbt0 6 MPUBUBOK. [10 OMBITY MPOLLIBIX JIE€T U3BECTHO, YTO MOCIE
3UMOBKM 7 M3 Kaxabix 10 uepeHKOB OCTaBajguCh KH3HecrocoOHbIMU. Kakoe umcio
MPWKUBIIUXCS YEPEHKOB Hanbosee BEpOsITHO?

Cayuaiinple BeJu4uHbl. JlUCKpeTHBIe ciay4yaliHble BeJqW4MHbl. YuCI0BbIE
XapaKTePUCTHKHU JUCKPETHOM CJIy4ailHOH BeJTHYUHBI

Bonpocs! 1151 yeTHOr0 onpoca:

1. Cnydaiible BenW4yuHBL. JIMCKpeTHBIE Ciy4dallHble BEJIMYMHBI. 3aKOH PpaCIpEIeIICHUs
JUCKPETHOM Cily4ailHOM BenuuuHBL. Psan pacnpenenenus. DyHKIUA pacnpeleicHus, ee
cBoicTBa. MHOTOYTONBHUK paciipeeieHus], pyHKUUs pacpeaeaeHusl.

2. Maremaruueckoe 0XHJIaHUE JTUCKPETHOMN CIIy4aiiHOU BEJIMYNHBI, CBOICTBA
MAaTeMaTUYECKOro OXuaanus. Jlucrnepcus JUCKpETHOM CilydailHOW BenmnuuHbl. Dopmyna ist
BBIUHCJIEHUSI TUCIIEPCUH, CBOMCTBA qucniepcuu. CpeHee KBapaTHuecKoe OTKIOHEHHE.

Tunosble 3a1aHNUA:

1. JlaHbl BEpOATHOCTM 3HAYEHHWH CIydallHOM BenuuuMHbl X: 3HadeHue 10 wnmeer
BepoaTHOCTH 0,3; 3HaueHue 2 — BeposATHOCTh 0,4; 3HaueHune § — BeposATHOCTH 0,1; 3HaueHue 4 —
BepoaTHOCTH 0,2. I[TocTpouts psin pacnpeneneHus cilydaiiHOM BETNYUHBI X.

2. JIuckpeTHas ciydaiiHas BeJIMYUHA X UMEET PAJl paclpeeIeHuUs
X |1 3 5
p 10410105
[TocTpouTts psin pactpeneneHus ciliydyalHOM BEJTMYUHBI 3.X.
3. au psin pacupeneneHus caydaiHon BeTUYUHbI X:
X110 |20 |30 |40 |50
p |0, 103]035|0,1|0,05
2

Haiitu pyHkuio pacnpeneneHus BEpOITHOCTH 3TON CIIy4YalHON BETUYHHBI.

HenpepeiBHbIE cily4yaliHble BeIHYHHbI. YHC/I0BbIE XapaKTePUCTUKU HeNPepbIBHOM
CJIy4aiiHO# BeJIUYHHbI

Bonpocs! 1J1s1 yCTHOrO0 onpoca:

1. HenpepsiBHble cilydaiiHble BenuuuHbl. VHTerpanbHas GyHKUOUS pacrnpeieseHus, ee
coiicTBa. [luddepenunanbras GyHKIMs pacupeeseHusl, € CBONCTBA.
2. YwucrmoBble XapakTEPUCTHUKHA HENPEPBIBHOM CIy4allHONW BEJIMYMHBL: MaTEMaTUYECKOE
O’KHMJIaHUE, JUCIIEPCHSL.
Tunossle 3a1aHusA:

I. CnyuvaiiHas BenuuuMHa X TMOJYMHEHA 3aKOHY PACHPEACNICHUSI C TUIOTHOCTHIO f (X),
pu4emM

0, x<0
f(x) = al3x - xz),OSx <3
0, x>3
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Tpebyercst HaiiTh KO3(DMUIMEHT a; HAWTH BEPOATHOCTH MomagaHus X B MPOMEKYTOK
(1,2).
2. OyHKIUS pacrpeaeeHus CIyIaiiHON BeTMYMHBI X 3a]aHa BRIpaKEHUEM
s
0, npu x <0,
2

F(x) :<%, npu 0<x <2,

I, npu x >2.

Haiitu ¢pyHKIMIO IIIOTHOCTH.
3. Haiitu QyHKIMIO pacnpeneieHuss CIydailHOM BeNWYUHBI, (YHKIHUS TJIOTHOCTH
KOTOpPOH UMEET BUJ

(0, x<0,

f(x) = g, 0 <x <3,

0, x>3

3akoHbl  pacnpeaeieHuss  ciaydaiiHoii  BequunHbl. HopMajabHbIH  3aKOH
pacnpeaeaeHus
Bonpocsl aJ1s1 yCTHOTO ompoca:

1. 3akoHbl  pacmpeneneHuss — JUCKPETHOH  ciay4alHOW  BEJMYMHBL:  OMHOMHAJIbHOE
pacripenenenue, pacrnpeneneniue I[lyaccoHa, reoMeTpUdeckoe | THIIEPreOMETPUYECKOe
pacripeiesieHue.

2. 3aKOHBI pacHpe/IesIeHUs] HEPEPhIBHON CIIy4aiiHOM BEJIMYMHBI: pAaBHOMEPHOE, IIOKa3aTeNIbHOE
pacupenenenue. HopMallbHBIN 3aKOH paclpeciIeHUs.

3. HopmanbHbBIN 3aKOH pacnpeneneHus. YHCI0BbIE XapaKTEPUCTHUKA HOPMAJIBHOIO 3aKOHA.
Oyukuusa Jlamutaca. BeluuciaeHue BEpOSATHOCTH IIONANAHUSA HOPMAJIBHOM  CIIy4alHOM
BEJIMYMHBl HA 3aJaHHBI MHTEpBaJl. BepoATHOCTH 3aJaHHOIO OTKJIOHEHHsS HOPMAaJIbHOMN
CJIy4allHOM BEJIMYMHBI OT €€ CpeaHero 3HaueHus. [IpaBuio tpex curm.

Tunossle 3a1aHusA:

3akonsl pacnpeoenenus OUCKPEMHOU CLYYAUHOU 8eUYUHBL

1. ITocTpouTe psAx pacnpenesneHus 4uciaa IONAJaHuM MS4YOM B KOP3UMHY IpU JIBYX
OpocKax, eclii BEpOsITHOCTb Nomnaaanus pasHa 0,4.

2. B maptum u3 10 geraneit mmeercss 8§ cranaapTHeiX. Haynmauy otoOpanbl 2 peranu.
CocTaBuTh 3aKOH pacHpeieseHHs Yicia CTaHAapTHBIX JieTallell cpein 0TOOpaHHBIX.

3. U3 opyaus mpousBOIUTCS cTpesib0a Mo LEeau O NEepBOro mnomnagaHus. BeposaTHocTb
nonaganus B uenb p=0,6. Haiitu BEpOSITHOCTH TOTO, YTO MONAAAHUE ITPOU3ZOMAET NIPU TPETHEM
BBICTpEJIE.

3akonwl pacnpeodenenus HenpepvliGHOU CIYHAUHOU 8EeNTUYUHbL

1. Cnyuaiinas BenuuuHa X 3a/1aHa QyHKIUEH MJIOTHOCTH BEPOSITHOCTEH:

| l‘ [RAN

et
Haﬁ%n LF (), HOéTpOI/ITB rpaduku Qynkuuit f(x), F(x), naiittu M(X), D(X).

2. OyHKUMS pacnpencsieHUuss PaBHOMEPHO pPACHPEAECTICHHON CIy4ailHOM BeJIMYHMHBI X
HAMEET BUJL:
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( f
|

1 b

l |

I

Haiitu motHOCTH pactpenenenus f{x), M(X), o(X).

3. HenpepbiBHas ciydaiiHas BeIuurMHa X pacrpeiesieHa 1o noka3areIbHOMY 3aKOHY:
U )

e|=00 et i

Haiitu BeposTHOCTH TOrO, UTO B pe3ysibTaTe UcCHbITaHuM X momaner B uHTepBan (0,2;

0,5).
Tema 4. DJ1eMeHTbI MAaTEMATHUYECKOH CTATHCTHKH
IIpeamer MaTeMaTH4ecKoi cTaTUCTUKU. CTaTUCTHYECKOE pacnpeaeieHne BLIOOPKH
Bonpocsbl 1Jis1 yCTHOT0 omnpoca:

1. BriOopka. Bapuanuonnsiii psg. CTaTucTudeckuil ps.
2. Tlomuron. I'mcrorpamma. Omnupudeckas GyHKIUS pacipeieeHHs..
3. Bribopounoe cpennee, BBIOOpOYHAs Auciepcusi. Moja, Meauana, pa3Max BEIOOPKH.

TunoBble 3agaHun:

1. Tlycte u3yuaercs ciydaitHas BenudyuHa X — YHMCIO TPOIYIICHHBIX 3aHATHH IO
HEKOTOpOMY TipeaMeTy y 25 ctyaeHToB 1 kypca. C moMoNIbo KypHalia IOCenaeMOCTH COOpaHbI
JAaHHbBIE O YKCJIE POMYIIEHHBIX 3aHATHH U MOJIyYEHbI CIEAYIOIUE 3HAUECHUS:

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.

CocTaBuTh BapUallMOHHBIN psAJl, CTATUCTUUECKUN Psil YACTOT U OTHOCUTENIbHBIX YaCTOT.

2. V3BecTHO CTaTUCTUYECKOE paclpeesieHUe YacToT.

X 1 |12 |3 |4
n 20151 |5
i 0

Haiitn BbIOOpOYHOE cpenHee, BBIOOPOYHYIO MAUCIEPCHI0 W BBHIOOPOYHOE CpEIHEe
KBaJIPaTHUECKOE OTKIIOHEHHUE, OTNPEACTUTh Pa3Max BHIOOPKH.

3. Bpemst pemieHust KOHTPOJILHOM 3a/1auM yU€HUKaMH 5-T0 Kiacca (B CEKyH/Iax):

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

CocraBuTh TaOJIUIYy CTATUCTUYECKOTO pacmpenesieHus, pa3ouB mpoMexxyTok (14, 77) Ha
7 UHTEPBAJIOB, TIOCTPOUTH TUCTOIPAMMY OTHOCHUTEIBHBIX YaCTOT.

Crarucruyeckoe OLlCHUBAHHUE

Bonpocs! 1J151 yeTHOr0 onpoca:

—

CrartucTryeckue OLEeHKH.
2. Toueunsie oueHku. CBOMCTBA TOYEUHOM OIIEHKUA. MEeTOAbl OJIYyYeHHs] TOUEYHBIX OIICHOK.
3. HurepBanbHble OLEHKU. JloBepuUTENbHBIA HHTEpBajl. VHTepBaJbHBIE OLIEHKH NapaMeTpOB
HOPMAaJIbHOTO pacIpeiesieHuUs.

Tunosble 3agaHuA:

1. 13 reHepanbHOM COBOKYITHOCTH M3BJIeUeHa BHIOOpKa oObema n = 50:
x |2 |5 7|10
i
n|16|12|8 |14

i
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Haiitn HeCMEILEHHYIO OLIEHKY I€HEPAIILHON CPEIHEMN.

2. Tlo BeiOOpke (n =41) HaiimeHa CMeIIEHHAs OICHKA TeHepalbHOW aucnepcund Dg = 3.
Haiiti HecMeleHHY0 OLIEHKY TUCIIEPCUU T€HEPATIbHONM COBOKYITHOCTH.

3. B urore natu u3MepeHuil AIMHBI CTEPKHA OAHUM NMPUOOpoM (0e3 CuCTeMaTUYeCKUX
omKOO0K) MOydeHsl cienyromue pesynbratsl: 92, 94, 103, 105, 106. Haiitu: a) BeiOOpouHYyIO
CPEIHIOI0 JUTHHY CTEPKHsI; 0) BRIOOPOYHYIO M UCTIPABIICHHYIO TUCIIEPCUH OIMMOOK TIprbdopa.

CraTucruyeckue MeTO/bI o0padoTkn IKCIEPUMEHTAIbHBIX JAAHHBIX:
KOppeJIsiiOHHO-PerpecCHOHHbIH aHATU3

Bonpocs! 1J1s1 yeTHOr0 onpoca:

1. Perpeccuonnbiii ananu3. BpiOop perpeccMOHHON MOJAENH, ypaBHEHHE PETPECCHHU.
OTpICKaHUE TMapaMeTpPOB YpaBHEHHUs MPSMOM JIMHUM PErpecCUH IO HECTPyNIUPOBAHHBIM
naHHeIiM.  OTBICKAHWE TMapaMeTPOB  ypaBHEHHUS TMPSMOW  JIMHUM  PETPEeCcCUd IO
CrpyNIUPOBaHHBIM JIaHHBIM.

2. Koppensumonnsiii  ananmu3. @dopmyna st BeIUUCICHUS Kod(dduImeHTa JIUHEWHON
KOppessiiuu, CcBoicTBa Kodpduimenta koppemsuuud. Tabmuna Yenmoka. IIpoBepka
TUIOTE3bl O 3HAYMMOCTH BBIOOPOYHOT0 KO3 PHUIIMEHTa KOPPESILIHH.

Tunosble 3a1aHuA:

1. DKOHOMHUCT, W3ydYas 3aBUCHMOCTH BBIPAOOTKH Y (OeH.ed.) Ha OIHOTO pPabOTHHUKA
TOPTOBIIM OT BEIMYMHBI TOBapooOopoTa X (Oew.ed.) MarazuHa 3a OIpPENEIEHHBIN TMEpPHUO/,
MOJTYYHJT JaHHBIE TI0 7 = 15 Mara3uHaMm OJMHAKOBOTO MPOGUIIS:

Neom|[ 1 |23 145|678 9 1011]12]13]14]15
X [150[38 85|28 [146[34|95|50]134][120]|74[140[110| 60 | 86
Y 172]58]75/44]184145|7,0/50/64[8,0(6,0]7,8]6,2[5,8]6,0

[Tonaras, uto Mexay npuzHakamMu Y u X uMeeT MecTo JUHEHHas: KOPPEJSILIMOHHAS CBA3b,

Y =b+p, (x-x)

OINIPEJICJINTh BBHIOOPOYHOE YPABHEHUE PErPEeCcCHU U BbIOOPOYHBIH
Kod(puLMeHT IMHEHHOW Koppensuuu 7, llocTpouTs aMarpamMmy paccesiHUS W JIMHUIO
perpeccun. Crenarb BBIBOABI O HANPaBICHUM M TECHOTE CBS3M MEXIy NoKasarensimu Y m X.
Hcnons3yss NMOIyYEHHOE JIMHEHHOE YPAaBHEHUE PErpecCuM, OLICHUTh O0XKHAAEMOE 3HAauYeHUeE
npusHaka Y npu x° = 90 den.eo.

OuneHoYHas MIKAJIa YCTHOTO ONMpoca

VpoBeHb 3HAHWH, YMEHUI M HaBBIKOB OOYYaroOLIErocsi NPU YCTHOM OTBETE BO BpEMs
IIPOBEJICHUS] TEKYIEro KOHTPOJs ompezensercs Oamnamu B auanazoHe ot 0 go 100 %.
Kpurepusimu onieHMBaHUS ITPU NPOBEJCHUH YCTHOTO ONPOCa SBJISETCS AEMOHCTPANUs OCHOBHBIX
TCOPCTUUCCKUX HOHO)KGHHﬁ, B paMKax OCBauMBACMbIX KOMIICTCHLIHUH, YMCHHC IPUMCHATH
NOJTy4EHHbIC 3HAHWS Ha MPAKTHKE, OBJIAJCHUEC HAaBBIKAMH PELICHUS 3a1au.

VY CcTaHOBIIEHBI CIEIYIONINE KPUTEPHH OLIEHOK:

100%-90%  |CTyZeHT IEeMOHCTPHUPYET COBEPIICHHOE 3HAaHWE OCHOBHBIX TEOPETHYECKHX IIOJIOXKCHUH, B
pamMKax OCBaMBaeMON KOMIIETEHIIMH, YMEET NPHUMEHSTHb IOJyuYeHHbIE 3HAHMUS Ha IPaKTHKE,
BIIaJIC€T HAaBbIKAMHU PELICHUS 33134

89%- 75% CTyIeHT AEMOHCTPUPYET 3HaHHE OOJBIICH YacTH OCHOBHBIX TEOPETHYCCKHX ITOJIOKCHUMA, B
paMKax OCBanBaeMoM KOMIICTCHINU, YMECT NPUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IPAKTHUKE B
OTACHBHBIX chepax NPOPECCHOHANBHOW MEATEIBHOCTH, BJAACeT OCHOBHBIMH HaBBIKAMH
peLieHus 3a1a4

74% - 60%  |CTyZeHT HEMOHCTPHPYET AOCTaTOYHOE 3HAHWE OCHOBHBIX TEOPETHYECKHX IMOJO0XKEHHH, B
paMKax OCBaWBaeMOW KOMIIETCHIIMH, YMEET MCIOJIb30BaTh MOJTYYEHHbIC 3HAHUS JUIS PELICHUS
OCHOBHBIX MPAKTUYECKUX 3a4ad B OTACIBHBIX c(epax NpopecCHOHAIBHOU IesITeNbHOCTH,
YaCTHYHO BJIaJIe€T OCHOBHBIMU HaBBIKAMH PEIICHHS 33/1a4

meHee 60%  |CTylneHT IeMOHCTPUPYET OTCYTCTBHE 3HAHUSI OCHOBHBIX TEOPETHUECKUX MOJOXKEHHM, B paMKax
OCBaWBacMOH KOMIICTCHIIMH, HE yMEeT IMPHUMEHSITh MOJY4YCHHBIC 3HAHWSA Ha NpPAKTHUKE, HE
BIIaJICCT HABBIKAMU PEIICHMS 3a/1a4
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O].[eHO'-IHaﬂ mKaJ/Ja pemeHud 3aaa4

Y CcTaHOBJICHBI CICAYIOIMEC KPUTCPUHU OLCHOK!

100%-90% 3a/a4ya BBIMTOJHCHA MOJHOCTHIO; B JIOTHUCCKUX PACCYKACHUSIX W OOOCHOBAHWU PCIICHUS HET
mpo0OenoB W OMUOOK; B PEUHICHUH HET OIMOOK (BO3MOXKHA OJHA HETOYHOCTH, OMWCKA, HE
SIBJISFOINASICS CIEICTBUEM HE3HAHUS WM HEMOHUMAaHUS MaTepuana)

89%- 75% 3ajJ]a4ya BBIIOJIHEHA, HO OOOCHOBAHUS IIar0B PEIICHHs] HEJOCTATOYHBI; JOIMYIeHa OJ{Ha OIIHOKa
WJIN J1Ba-TPU HEAOYETa B BBIKJIAJIKAX, TpaduKkax

74% - 60%  |nomymeHsl Ooaee 0qHOM OmMOKM MM O0Jee ABYX-TpEX HEAOUETOB B BBIKIAAKAX, IpaduKax, HO
CTYJICHT BiaJieeT 00s3aTebHBIMU 3HAHHAMH, YMEHHUSAMH, HABBIKaMH 10 IPOBEPSEMBIM pa3ienam

menee 60% JOIYIICHBl OIMMOKM, ITOKAa3aBIIHWE, YTO CTYAEHT HE BIAACET OO0SM3aTCIBHBIMH 3HAHUSIMU,
YMEHUSIMH, HaBBIKAMU 10 IIPOBEPSIEMBIM pa3iesiaM B IIOJIHOM Mepe

OI[CHO‘-IHaﬂ HIKaJIa TECTUPOBAHUSA

YpoBeHb 3HAHWN, YMEHHH W HABBIKOB OOYYaromerocst Mpu TECTHUPOBAHHH BO BpEMS
MPOBEACHUS TEKYIIETO KOHTpOJA ompexaensercs Oamnamu B auamnazone 0-100 %. Kpurepuem
OLICHUBAHUS MPU MPOBEIECHUU TECTUPOBAHUS SIBISETCS KOJMYECTBO BEPHBIX OTBETOB, KOTOPHIE
Jlall CTYJEHT Ha Borpockl Tecta. [Ipu pacuere xonuuecTBa 6aioB, MOIYYEHHBIX CTYIEHTOM IIO
UTOTaM TECTUPOBAHUS, UCTIONB3YETCs cleayromas popmyna:

B
b=—X100%
0
b
Trac b — xonuuecTBO 6aJ'IJ'IOB, IOJYYCHHBIX CTYACHTOM I10 UTOT'aM TCCTUPOBAHMHA,
B — konu4aectBO BCPHBIX OTBCTOB, JaHHBIX CTYJCHTOM Ha BOIIPOCHI TECTA,
O- 06mee KOJIMYCCTBO BOIIPOCOB B TCCTC.

Marepuayibl TEKyIIEr0 KOHTPOJS YCIEBAEMOCTH TPEAOCTaBISAIOTCA B (opmax,
aJIalITUPOBAHHBIX K KOHKPETHBIM OTPAHUYCHHUSM  370POBbS M BOCHPHUATHS HHPOpMAIUN
00yJaromuxcs:

JUISL JIAL C HAPYIIEHUSIMU 3pEHUs: B IeUaTHON (popMe yBeTHUeHHBIM HipudTOoM, B hopme
3NIEKTPOHHOTO JIOKYMEHTa, B opMme aynuoaiina, B meyaTHoi (hopme Ha si3bike bpaiins.

VTS JIVI] ¢ HAPYIICHUSIMH CITyXa: B me4atHou popme, B (hopMe 3NEKTPOHHOTO JOKYMEHTA.

JUI JIUI] C HAapyLIEHUSAMHU OIOPHO-IBUTATENIFHOTO ammapara: B Ie4aTHoil ¢opme, B
(hopme IEKTPOHHOTO JOKYMEHTa, B popMme aynuodaiia.

ITpu npoBeneHnu npouenypsl OLEHUBAHUS PE3ylbTaToB OOy4YeHUs MHBAJIMIOB U JIMIL C
OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbs IIPEAYCMATPUBAETCA UCIOJIb30BAHUE TEXHUYECKUX
CPE/ACTB, HEOOXOAMMBIX UM B CBS3M C MX MHIUBUIYAJIbHBIMH OCOOCHHOCTSIMM. DTH CpEICTBA
MoryT ObITh mpenoctasieHsl BUY PAHXul'C mnm MOTyT HCHONIB30BaThCsi COOCTBEHHBIE
TEXHUYECKHUE CPENICTBA.

[Tpu He0OXOAMMOCTH MHBANIKIAM M JIUIAM C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSI
IIPENOCTABIIACTCA JOTIOIHUTENBHOE BPEMsI ISl IOATOTOBKU OTBETA HA BBIITOJHEHHUE 3aJaHUN.

4.3. OneHo4YHbIe CPeACTBA ISl IPOMEKYTOYHOM aTTecTalluu

JK3aMeH MPOBOAUTCH ¢ MPUMEHEHHEM CJeIYHIIHX METOAO0B: YCTHOrO Ompoca IO
MEPEYHIO TPUMEPHBIX BOMPOCOB U3 1. 4.3.2, penieHus 3aj1a4 U TECTUPOBAHUSL.
19



4.3.1. IlepeuyeHb KOMIIETEHUMI ¢ YKa3aHUeM 3TAnoB UX GopMHPOBaHMS B mpolecce
OCBOeHHMs1 oOpa3oBaTeJbHOl nporpammbl. Ilokasareium W KpUTepHH OLCHUBAHMA
KOMIIETEHIUI € y4eTOM 3Tana ux (pOpMUPOBAHUS

Kon
Kon HaumenoBanue HaumenoBanue 3Tana 0CBOCHUs
aTana OCBOCHHUsI
KOMITCTEHIINU KOMITETCHINN KOMITETEHIINU
KOMITCTEHIINU
CriocoOHOCTh IPUHIMATH .
CrtocoOHOCTh IPUMEHSTE 0a30BBIH
obocroparbie MaTeMaTHYeCKH armapar 1y
YK-10 SKOHOMMYECKUE PELICHUS B VK-10.1 P
PpeLIeHUS TPUKITAIHBIX
Pa3IUYHBIX 00JacTIX
npodeccCHOHaNBHBIX 33/1a4
JKHM3HEACSATEIBHOCTH
CriocoOHOCTh IPUMEHSITH
CrocoOHOCTh PUMEHSITH 0a30BbIC
OCHOBHBIC MaTEMAaTHYECKHE U
MaTeMaTHYECKHUEe 3HAHMS JJIs
CTaTHCTHYECKNE METO/IBI,
CTaHAApTHBIE CTATUCTHYECKHE PCIICHHA TPHKTA/HAIX
OIIK-3 p OIIK-3.1 podeCCHOHANBHBIX 33/1a4, OCHOBHBIC
TaKeThl st 00paboTKK
MaTeMaTH4eCcKHe U CTaTUCTHIECKHE
JIAHHBIX, TTOJyYEHHBIX TIPH
METO/IbI, TAKETHI IIPH 00paboTKe
petieHrH po¢hecCHOHATBHBIX
JIAHHBIX
3aj1a4

ITan 0CBOCHHS IToxa3aTenn oneHUBaHUSA Kpurepuii onenuBanus

KOMIIeTeHIINI
VK-10.1 [TpumeHsieT OCHOBHBIE MOHATHS M | XapaKTepH3yeT OCHOBHBIE NOHSTHS M BBIONpAeT
CnocoOHOCTh TPUMEHSTH METOABbI MATEMATHUKH 1JIS METO/Ibl MAaTEMAaTHKH, HEOOXOMMBIE JUIs
0a30BbIit pelIeHus MPUKIAAHBIX 3a/1a4. pelieHus 3aay.

[Monyuaer, oOpabareiBacT HHGOPMALIUIO C
TIOMOIIBI0 MaTEMaTHYECKOTO alapara,
000011aeT ¥ HHTEPIPETUPYET MMOTYIECHHYIO

MaTeMaTHUYeCKUii armapar
JUTSL pETICHUS
MIPUKJIATHBIX

po¢heCCHOHATHHBIX “H(POPMAIIHIO.
3amad
OIIK-3.1 Iomyuaer, obpabartsiBaer | [lomywaer, o6pabareiBaer uHOpMamuio ¢
CnocoOHOCTh MPUMEHATh | UHQOPMALMIO € TOMOIIBIO | TOMOLIBIO MaTeMaTH4eCcKOro anmapara,
0a30Bble MaTEMAaTHYECKHE | MAaTEMAaTHIECKOTO anmaparta, | 0000IaeT M HMHTEPHPETUPYET IOJYYEHHYIO
3HAHWS ISl PEIICHUS 00o0maeT ®  HMHTEPIPETUPYET | HHPOPMALHUIO.
TIPUKITAHBIX MOJY4YEHHYI0 HHPOPMAIIUIO. OcylecTBiseT TIOUCK, aHajiu3 U  CHHTE3
poheCcCHOHABHBIX Hcnonesyer MOTYYCHHYIO | HHPOPMAUK Ul PEIICHNs CTaHAAPTHBIX 3a1a4
3aj1a4, OCHOBHEIC HH(OPMALHUIO AJICKBATHO | IPO(EeCCHOHATIBHON JeATEINEHOCTH c
MaTeMaTHYECKHe U MIOCTaBJICHHOMH 3aja4e. NIPUMEHEHNEM OCHOBHBIX MAaTeMaTHYeCKHX |
CTaTHUCTHYECKHE METObI, | Pe3ynpraTnBHO AQHAJIM3MPYET | CTAaTUCTUYECKUX  METOJIOB IpH  00paboTke
MaKeThl IpH 00paboTKe | MONY4YeHHYI0 HH(POpMAalLMIO B | AaHHBIX.

JAHHBIX COOTBETCTBHH C 3aJa4CH.

[Ipu npoBeneHUU MPOLETYpPhl OLICHUBAHUS PE3yIBTaTOB OOYYCHUS MHBAJMIOB U JIMII C
OrpaHUYEHHBIMH BO3MO)KHOCTSAMH 3[0POBbS MPEILyCMaTPUBACTCSA HMCIIOIb30BAHUE TEXHHUECKUX
Cpe/ICTB, HEOOXOAMMBIX UM B CBSI3UM C MX HHIUBHIYaJbHBIMH OCOOCHHOCTSIMH. DTH CPEICTBA
MOTYT OBITh IPEOCTABICHBI MJIM MOTYT HCIIOIB30BATHCSI COOCTBEHHBIE TEXHUYECKHE CPEICTBA;

[Tpy HEOOXOMMMOCTH WHBAIMAAM M JIMIIAM C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbSI
MIPEAOCTABIIACTCS TOTIOJIHUTEILHOE BPEMs IS IIOATOTOBKM OTBETA HA BBHIIIOJTHEHUE 3a/IaHUM.

WHCTpYKIIMS TIO TOPSIKY MPOBENCHUS IMPOIEIYpPhl OLICHUBAHMS TPEIOCTABISACTCS B
noctynHoi (opme (yCTHO, B mHCbMEHHOW (hopme, B MHCbMEHHOH (opme Ha s3bike bpaiins,
YCTHO C UCIIOJIb30BAaHUEM YCIIYT CYPJIOTIEPEBOIYHKA).

HocrymnHas ¢popma npenocTaBiIeHus 3alaH|i OIEHOUYHBIX CPEACTB: B MeYaTHOH (opme, B
nmevyatHor ¢opMe yBeIMYeHHBIM mpudToM, B medatHoil (opme mpudrtom bpaiinsa, B ¢gopme
AIIEKTPOHHOTO JIOKYMEHTA, 33JaHHs 3a4MTHIBAIOTCS ACCHCTEHTOM, 3aJlaHUs MPEIOCTABISIOTCS C
UCTIOJIb30BaHUEM CYPIIOTIEPEBO/IA).

HocrynHas popma mpenocTaBieHrs: OTBETOB Ha 3a/1aHusl (MMCbMEHHO Ha Oymare, HaOop
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OTBETOB Ha KOMIIbIOTEpE, MIUCHbMEHHO Ha SI3bIKe bpaiins, ¢ MCIoNb30BaHUEM yCIyT acCHUCTEHTA,
YCTHO).

[Tpu HEOOXOAUMOCTH AJIs 00YUYAOIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS U
HWHBAJIMAOB IpoHcaypa OCHUBAaHUA PE3YJIbTATOB O6y‘-IeHI/I$[ 10 JUCHUIINIMHE MOXKET IIPOBOAUTHCA
B HECKOJILKO JTAroB.

[IpoBenenue mnpouenypbl OIEHUBAHUS DPE3YJIBTATOB OOYyYEHHsS HMHBAJIUIOB W JIMI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbS JOMYCKAETCS C MCIONH30BAHUEM JIMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHH.

4.3.2 TunosBbie OLICHOYHBIE CPEICTBA
[lonHBI KOMIUIEKT OLEHOYHBIX MAaTEpPUAIIOB I IPOMEXYTOYHOW aTTeCTALMU
npeacTasieH B npunoxxennu 1 PIT/.

Bonpocsl 111 yCTHOI0 0Npoca K 3K3aMeHy:

1. Matpunel. Buasl matpui. JleicTBUsS HaJl MaTpULAMHU: CIIOKEHUE MATPUIl, YMHOKEHHUE
MaTpHULIbI Ha YUCIIO, IPOU3BEACHNUE MATPHIL.

2. Onpenenureny BTOPOro U TpeTkero nopsaka. CBolcTBa ONpeaenTeneH.

3. MuHopsI U anredpandeckue JIOMOJHEHUs. Pa3nokeHue onpenenuTesns o dJIeMeHTaM
Kakoro-nubo psaa. [lonstue 06 onpeaenuTesne n-ro mopsaKa.

4. BelpokJieHHas MaTpulla, HEBBIpOXKJIeHHass marpuua. OOpaTHas Marpuua. MeTomsl
BBIUHCJICHUSI OOpaTHOM MaTpHIIBl: METOJ NPUCOEIWHEHHOW MAaTpHIIbl, METOJ 3JEMEHTapHBIX
npeoOpa3oBaHuil.

5. Panr wmarpunbl. MeTOabl BBIYMCICHUS paHra MaTPUIBL: METOJ OKaWMIISIOIIUX
MHUHOPOB, METO/I SJIEMEHTaPHBIX MPEOOPA3OBaAHUMA.

6. CucteMbl JUHEUHBIX YpaBHEHUU. OJTHOPOJAHBIE U HEOJHOPOIHBIE CUCTEMBI JIMHEHHBIX
ypaBHEHU. Perienne cucrtemsl IMHENHBIX ypaBHEHUI. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.
OrnpenenieHHbIE U HEOTIPEEIICHHBIE CUCTEMBI.

7. Cucrema n TMHEWHBIX ypaBHEHUN ¢ n Hem3BecTHBIMU. Popmyiiel Kpamepa.

8. MaTpuuHas 3amuch CUCTEMBI JIMHEHMHBIX ypaBHEHUU. PellleHne cucTembl JIMHEWHBIX
ypaBHEHUI B MaTpUuHOU opme.

9. Pemienne mnpousBosibHBIX cucteM. Teopema Kponekepa-Kanemmm. HWccnenoBanue
COBMECTHOCTH CHUCTEM JINHENHBIX ypaBHeHUI. MeTton JXKopaana-I'aycca.

10. ITonsitue MuOX)ectBa. CriocoObl 3aanusi MHOKeCTB. Onepanuy HajJ MHOKECTBaAMHU:
00bEIUHEHUE, TepeceyeHrne, pasHOCTh, JOMOJHEHHE MHOXKECTB. JleKapToBO NpOHM3BEACHUE
MHOKECTB. Y HUBEpCAJIbHOE MHOXECTBO. /narpammsl Diinepa-BenHa.

11. [IpaBuno  yMHOXKEHHUS, TpaBWIO  clokeHUs. DopMyiabl  KOMOMHATOPHKH:
[IEPECTAaHOBKH, Pa3MEIIEHUs, COUECTAHMS.

12. [lonatue Qynkuun. Crocobbl 3amanus QyHKuuu. OOIacTb oONpeneneHus |
MHOKeCTBO 3HaueHuil ¢yHkuuu. Knaccudukanus Qynkumid. I'padux dynkuuum IIpocreiinive
3JIEMEHTapHbIe (PYyHKIUH.

13. Ilpenen ¢pynkuuu. Teopemsl o npenenax. /[Ba 3amMeyaTenbHBIX Ipeaena.

14. Ilpupamenue aprymenta u Qpynkuun. HenpepsiBHOCTh QyHKIMU. Touku paspbiBa U
ux kiaccudukanud. JlelcTBUs HaJl HEIPEPHIBHBIMU (PYHKIIHUSIMU.

15. IlpousBoaHas GpyHKINHU, €€ TEOMETPHUECKUNA CMBICTT.

16. IlpaBuna nuddepenupoBanus. [Ipon3Bo HBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKITHH.

17. IuddepenurpoBanue  cIoxHbIX  QyHKuuil; auddepeHuupoBanre  GyHKIHA
3aJJaHHBIX MapaMmeTpudecku; auddepeHIupoBaHNe HESBHBIX (QYHKIMI; JorapudmMuyeckoe
muddepeHIrpoBaHue.

18. Iuddepentman GyHKIMM, €ro reomeTpudeckuit cMmpici. JuddepeHiman cymMmsl,
IIPOU3BENIEHUS, YACTHOTO.

19. IIpaBuno Jlonurans ais packpbITUsI HEONIPEACICHHOCTEH.

20. [IpumeHeHre NPOU3BOJAHON K HccienoBaHuio (yHKiuid. CxemMa uCClIeI0BaHUS
GyHKIUHI 1 ToCTpoeHHe rpaduKoB.
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21. Bozpacranue u yobiBanue GpyHKIuH. DKkcTpeMyM (yHKIMUA. Heobxoaumble ycnoBus
sKcTpeMyMa. JlocTarouHble MPU3HAKU CYIIECTBOBAHUS SKCTpPEMyMa.

22. BoImyKJI0CTh ¥ BOTHYTOCTb. TOoUkH neperuoa.

23. AcUMNTOTHI: BEPTHKAJIbHbIE, TOPU30HTAJIbHBIE, HAKJIOHHBIE.

24. Haumensbliee 1 HauOoJblIee 3HaYCHU (DYHKIIMU Ha OTpe3Ke.

25. [lepBooOpazHas. Heonpenenenuslidi  WHTErpa. I'eomeTpuueckuit  cMmbICH
HEoIpeAeNeHHOro nHTerpana. CBoNWCTBa HEONIPEAEIEHHOIO NHTETpaIa.

26. Tabnuiia OCHOBHBIX HHTETPAJIOB.

27. OCHOBHBIE IIPUEMBI MHTETPUPOBAHUS: HENOCPEICTBEHHOE WHTEIPUPOBAHUE; METOL
3aMEHbI IEpEMEHHON, METO/I MMOACTAHOBKU; UHTEIPUPOBAHUE IO YACTSIM.

28. OnpeneneHHplid MHTErpasl. ['eoMETpUYECKUI CMBICH OINPEIEICHHOTO HWHTErpaa.
CBolicTBa ONpEAEIIEHHOI0 HHTErpaa.

29. ®opmyna Hetorona-JleiiOHuma.

30. 3ameHa NepeMEHHOM B OIIPENEIIEHHOM UHTerpaie. MIHTerpupoBaHue mo 4yacTsM.

31. Ilpeamer Teopuu BEPOATHOCTEN.

32. CoOpiTHE. DneMeHTapHble COOBITHSA, cocTaBHble coObITHS. [IpoTHBOMONIOXHOE
cobbiTHe. JlocTOBEpHOE U HEBO3MOKHOE COOBITUSI. COBMECTHBIE U HECOBMECTHBIE COOBITHSL.

33. BeposaTtHocTtb. Kitaccuueckoe onpeneneHne BepossTHOCTH. CBONCTBA BEPOSTHOCTH.

34. Cymma coObITuil. BepoSTHOCTh CyMMBI COOBITHIA.

35. IlpousBenenue CcOOBITUNA. YCIOBHAsS BEPOATHOCTh. 3aBHUCHUMBIE W HE3aBUCHUMBIC
coOBITHSI. BeposTHOCTb MPON3BEICHNsI COOBITHIA.

36. ®opmyna nosiHOU BeposiTHOCTH. Popmyiia balieca.

37.1loBropenne wucnbiTanuil. Popmyna bepnymnu. HawueposiTHelimee  4ucio
HACTYTUICHHH COOBITHS.

38. CiyuaiiHple BenWYMHBL. J{UCKpETHBIE M HENPEPHIBHBIE CIIy4alHbIE BEIMYMHBI
(ompenenenus, IpUMEpHI).

39. 3akoH pacmpeieNieHuss BEPOSATHOCTEH AMCKPETHOW CIydyallHOM BeIWYMHBL. Psj
pacnpenenenus. QyHKIMS pacnpeaesieHus, €€ CBOMCTBAa. MHOTOyTOJbHUK paclpeeIeHuUs .

40. buHOMMaNIBHOE pacHpe/elICHNUE.

41. Pacipenenenue Ilyaccona.

42. 'eomeTpryeckoe pacupeieyeHue.

43. I'unepreoMeTpuuecKoe pacupeaesieHue.

44. MartemaTu4ecKkue onepanyy HaJl Cly4allHbIMH BEJTMYMHAMHU.

45. MaTeMaTu4ecKoe OXKHMIAHUE JHCKPETHOM CiydyailHOW BenuuuHbl. (CBOICTBA
MaTEMaTHYECKOTO OKUIAHMS.

46. Jlucnepcusi UCKPETHOM CilydalHOM Benu4yuHbl. @opmysia Uisi BBIYUCIECHUSA
nucnepcun. CBOMCTBA JUCTIEPCUU.

47. HenpepbiBHbIE ciyuyaiiHble BeldWuuHbL. MHTerpanbHas (yHKIUS pacrpeleieHus, ee
CBONCTBA.

48. HenpepriBHBIE CIIy4aliHbIe BEJINYUHBI. HuddepenunanbHas byHKIHSA
pacnpezeneHus (INIOTHOCTh PacIpeIEeHNs), €€ CBONCTBA.

49. YucnoBble XapaKTEPUCTUKH HENPEPBIBHBIX CIIyYailHbIX BEJIWMYMH: MATEMAaTHYECKOE
OKUJAaHKE, JUCTIEPCHSI.

50. HopmaneHoe pacnpenenenue. ['padux HOpmasbHOW  KpuBOW. BeposTHOCTH
MIONAJJaHUsl HOPMAJIbHOM BEJIMYMHBI B 3aJaHHbIA HMHTEpBal. BepOSATHOCTh OTKIOHEHHS
HOPMAJIBHOM CIIy4allHOM BEJIMYMHBI OT €€ cpenHero 3HadeHus. [IpaBwiio Tpex curm.
LlenTpanpHas npeaenpHas Teopema.

51. PaBHOMepHOEe  pacrmpezneneHue.  [IMOTHOCTE ~ BEPOSATHOCTM  PaBHOMEPHOTO
pacnpenenenus. OyHkuus pacnpeneneHns. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKNA PaBHOMEPHO
pacnpeieIeHHOW BETUYUHBI.
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52. Iloka3arenpHOoe  pacnpezeneHue. IITOTHOCTP  BEPOSATHOCTH  IOKAa3aTEJIBHOTO
pactpenenenna. @Dynkuuma — pacupeneneHus.  OCHOBHBIE — YHCJIOBBIE — XapaKTEPUCTUKU
HEIPEPBIBHON CIIy4allHON BEJIUYMHBI, UMEIOLLEH [T0Ka3aTEIIbHOE pacIpeIelICHUE.

53. [IpenMeT MaTeMaTHYECKOM CTATUCTUKH. 3a/1a4d MAaTEMAaTUUYE€CKON CTaTUCTUKH.

54. T'enepanbHas COBOKYMHOCTb. BpiOopka. BapuaHTbl, 4acTOTbl, OTHOCHUTEJIbHBIC
yacToThl. Bapuannonueii psa. CTaTUCTUYECKHMH psA  9acTOT, OTHOCHUTENBHBIX YaCTOT.
WHTepBanbHbIN CTATUCTUYECKUH P,

55. Omnupuyeckas ¢pyHkus pacnpeneienus. [lonuron. ['mcrorpamma.

56. BeibopouHble cpeaHee, TUCTIepCHs; MOJ1a, MEIMaHa, pa3Max BhIOOPKH.

57. CtaTuCTHYECKHE OIlIEHKU. TodeuHas oleHka. HecMelmeHHas TouyedyHas OICHKA.
CMmenieHHass TouyeyHasl OLEHKA. TodeuHble OLIEHKHM JUIsl CPENHEH M JUCIEPCUU TE€HEPAIbHOU
COBOKYITHOCTH.

58. NurepBanbHble OLIeHKH. [loBepuTENbHBIN HHTEpBai. MIHTEpBaNbHbBIE OLIEHKH CpEeaHEN
U JUCIIEPCUH HOPMAJIBHO PACIPEIeIEHHON TeHEPaIbHON COBOKYITHOCTH.

59. PerpeccuonHslii aHanu3. YpaBHeHHe perpeccuy. OThICKaHUE TapaMETPOB YpaBHEHMSI
pPErpeccruy 1o HECTPYyNIIMPOBAHHBIM M CTPYIITUPOBAHHBIM JAHHBIM.

60. Koppensimonnsiit ananu3. KoappuuuenT TuHeHOM KOppesium, ero CBOMHCTBA.

TunoBble 321244 K IK3AaMEHY

3 3 1
A=|6 0 -5
1. Berunciuts 4> - 34+2E e 2 -4 2
4 2 -1
5 x -2/=0
2x -1

2. Pemnth ypaBHEHUE .
3. Pemmthb cuctemMy JMHEWHBIX YpPaBHEHU:

2x-3y-5z=1
3x+y-2z=-4
x-2y+z=5

4. OxapakTepusyite coObITHE, O KOTOPOM HJIET pedb, KaK JOCTOBEPHOE, HEBO3MOXKHOE,
ciyuaitnoe. [lanbr nBa untepBana (0; 1) u (6; 9). M3 nepBoro nHTEepBasia BRIOpAIH YHUCIO @, U3
BTOpOro — yucio ¢. OKa3anock, 4To: a) YUCJIO @ MEHbIle yhcia ¢; 0) 4ucio a 0oJblle yucia c;
B) YHMCIIO @ + ¢ NPUHAMISKUT UHTEpBady (6; 9); T) uucio a + ¢ He NPUHAJIEKUT UHTEPBAILY
(6;9).

5. Urpanbnbiit kyOuk OpocaroT 3 paza nofapsia. KakoBa BEpOsSITHOCTh TOTO, YTO KaKIbIN
pa3 Ha HeM BBINAJIET YMCIIO OYKOB KpaTHOe2?

6. B xyomnke uncno JIMHHBIX BOJOKOH cocTaBiseT 80%. KakoBa BEpOsATHOCTH TOTO, UYTO
CpeaM B3SThIX HayAaudy 4 BOJIOKOH OKa)KeTCsl XOTs Obl OIHO JUIMHHOE.

MartepuaJibl TeCTUPOBAHMS

2 -3
1.0 1 3
. Onpenenurens paBeH
1)0 2)9 3)-3 4)3
(3 -1 2
2. Ecin 2 -1 u 5 , To Matpunia C = A + 2B umeer Buj
-1 7 0 5 7 7 -1 7
1) 12 1 2) 7 0 3) 12 1 4) 9 1
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3. ManI/II_Ia Ha3bIBaACTCsA HeBBIpO)KHCHHOﬁ, €ClIn:

1) ompenenuTeNib 2) OHa COJEPKHT 3) OHAa COACPKHUT 4) OTIPEICTTUTEITh
MaTpUIIbl paBEH HYJI0  HYJIEBOU CTOJIOEI HYJIEBYIO CTPOKY MaTpUIIbI HE PaBEH HYJIO

HHTeraHLHaﬁ IIKAJa OICHUBAHUA

Ne | OunenuBaemblie kpuTepun no gucuumiune b1.b.9«MaremaTuka MakcuMajibHOe KOJ-BO % B
HTOI'0BOIi OLICHKE

1 | YcTHBIE OTBETHI Ha IPOTSKEHUU CEMECTpa 20

2 | Peuienue 3a7a4 Ha NPOTSDKEHUU CEMECTpa 20

3 | JleMOHCTpaI¥s TCOPETUYCCKUX MOJIOKCHHI Ha 3a4eTe/IK3aMEHE 30

4 | TectupoBaHue 10

5 Pemenne 3agay Ha 3a4ere/7K3aMeHe 20

YpoBeHb 3HAHUI, YMEHMI M HABBIKOB OOYYaroIIerocs BO BpeMsl MPOMEXYTOUHOM
aTTeCTallMy B IIEPBOM CEMECTPE IO JaHHOW IMCUUIUIMHE ONPEIENAETCS OLEHKAaMH «OTJINYHO»,
«XOPOILIOY», KYAOBIECTBOPUTEIILHOY, «HEYAOBIECTBOPUTEIHLHO.

[IprueM IpUHSTHI ClIEAYOIINE COOTBETCTBUS:

90%-100% — «OTIHYHOY,

75%-89% — «xopo1oy,

60%-74% — «yIOBIETBOPUTEIILHOY,
MeHee 60% — «HEeyIOBIETBOPUTEILHO.

KputepusiMu olieHMBaHUS Ha 3a4eTe W SK3aMEHE SBIJIACTCS JEMOHCTpAIUSl OCHOBHBIX
TEOPETUYECKUX TOJOXKEHUI, B paMKax OCBAaMBAaEMOHl KOMIIETECHIMM, YMEHUE IPUMEHSATh
MOJTy4YEeHHBIC 3HAHUS Ha IPAKTHUKE, OBJIa/ICHUE HABBIKAMH PEIICHUS 3a]1a4.

[Ipu ouleHuBaHUM Pe3yIHTATOB OOYUEHHS UCIOIB3YETCs CIEAYIONIas IIKajla OLCHOK:

100% - 90% |Dtambl KOMIETEHINH, NPETYCMOTPEHHBIE 00pa30BaTENbHON MPOTrpaMMoOi, COPMUPOBaHBI Ha
BBICOKOM ypoBHe. CBOOOJHOE BiIaJieHHE MAaTepHajoM, BBISBICHHE MEXKIPEJAMETHBIX CBSI3EH.
YBepeHHOe BIaJeHWE TOHATUHHBIM anlliapaToM IUCHMIUIMHBL. lIpakTHdeckue HaBBIKA
npodeccroHaIbHON  AeATeNbHOCTH CHOPMHUPOBaHBI Ha BBHICOKOM ypoBHe. CIOCOOHOCTH K
CaMOCTOSITEIbHOMY HECTaHIAPTHOMY PELICHUIO MPAaKTHYECKUX 3a1au

89% - 75%  |OTamel KOMIETEHIWH, NPEIyCMOTPEHHBIE 00pa30BaTENbHON NPOTPaMMOl, CHOPMHUPOBAHBI
JOCTaTO4YHO. JleTadpHOE BOCHpOM3BEAEHHE y4yeOHOro Marepuana. [IpakTuueckne HaBBIKK
npodeccHOHANBHON NEATENbHOCTH B 3HAUYMTEIbHOW Mepe chopmupoBasbl. [IpucyTcTByior
HaBBIKM CAMOCTOSITEIIPHOTO pENICHUS] MNPaKTHYECKUX 3a1ad C OTJCIbHBIMU 3JIEMEHTaMHU
TBOpPYECTBA.

74% - 60%  |DTambel KOMIETEHINH, IPELyCMOTPEHHbIE 00pa30BaTelbHON MPOrpaMMoM, chOpMUPOBAaHBI Ha
MHHUMAaJIbHOM ypoBHE. Hanmnune MHHUMAIbHO JIOMYCTHMOTO YPOBHSI B YCBOGHHM Y4EOHOTO
Marepuaina, B T.4. B CAMOCTOSTEIFHOM PEIICHUU MPAKTUUECKHUX 3ajay. [IpakTiueckne HaBBIKA
npodeccroHaIbHOM AesTeNbHOCTH c(hOPMHUPOBAHEI HE B TIOJIHON Mepe.

MmeHee 60%  |DTanbl KOMIIETEHIMH, NPETYCMOTPEHHBIE 00pa30BaTEeIbHON MPOTpaMMoii, He COPMHUPOBAHBI.
Henocrarounslii ypoBeHb YCBOEHUs IOHSITHUHHOIO ammapara W Hajluyhe (parMeHTapHbIX
3HaHMH 1o aucuuIuHe. OTCYTCTBHE MUHHMMAIBHO JOITYCTHMOTO YPOBHSI B CAMOCTOSITEIEHOM
peLICHUH TPaKTUYeCKUX 3anad. [Ipakruueckre HaBBIKM NMPO(ECCHOHANBHON AEATEIbHOCTH HE
c(OpMHUPOBaHBbI.

4.4. MeTonnueckue MaTepuasbl
[lponienypa  OLEHMBAaHUS  PE3yNbTATOB  OOyUYEHMs, XapaKTepU3YIOIIUX  ITarbl
(bopMHpOBaHUS KOMIETEHINH, OCYIIECTBIISIETCS B COOTBETCTBHM C llonokeHMeM O TeKylem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM arrectauuu ctyaeHToB B PI'bOY BO PAHXul'C u
PerniaMenToM 0 OaylIbHO-PEUTHHIOBOM cUCTEMBI B BoirorpajackoM MHCTUTYTE yIpPaBJIEHUS -
¢ummane PAHXul C.
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5. MeToguyeckne yKazaHus 1l 00y4AHOUIUXCS 10 OCBOEHMIO THCIHUIIIMHBI

Ocobast posib pu 00YYEHUH CTYICHTOB OTBOJUTCS CaMOCTOSTENbHON paboTe, KOTOpas
COCTOMT M3 UW3Yy4YeHMs MaTepuana 1o ydyeOHMKaM, pelIeHHs 3aJad, CaMOIPOBEPKH,
TECTUPOBAHUS, BBITIOJIHEHUS KOHTPOJIbHBIX paboT. Ocoboe BHUMaHUE cieayeT oOpaTuTh Ha
pelIeHne 3a/1a4, CrocoOCTBYIOIIMX XOPOIIEMY YCBOSHHUIO TEOPUH. A Tak e, BHUMaHHE CleAyeT
oOpamiate Ha Ha3HAYCHHE OCHOBHBIX MaTeMaTH4Yeckux MeTojoB. Heobxomumo mnoapoOHO
pa3bupaTh TOpUMEpHI, KOTOPbIE TOSCHSAIOT TEOPETHUECKU MaTepuaig, U YMETb CTPOUTH
aHAJIOTHYHBIE TPUMEPBl CaMOCTOATENbHO. [Ipy mM3yueHHMHM MaTepHuaia Mo y4eOHUKY IOJIE3HO
BECTH KOHCIEKT. Ha momsiX KOHCIEKTa cleQyeT OTMeYaTh BOIPOCHI, BBIJEIECHHBIE IS
MIOJIyYEHUS KOHCYJIBTALMY MIPENoAaBaTes.

6. YueOHas muTepatypa u pecypcbl HH(POPMAIHOHHO-TEJIeKOMMYHHKANMOHHOM CeTH
"HHTepHeT", BKIIOYAs NlepedYeHb Y4eOHO-MeTOAMYECKOro odecneyeHus: AJsi
CAMOCTOSITEIbHOM PadoThI 00y4aroMXCcs M0 JMCHUIIIHHE

6.1. OcHoBHas UTEpaTypa

1. Hunerxo O.I1. Marematuka [DneKTpoHHBIN pecypc]: ydeOHoe mocodue/ JumeHko
O.I1., MyxameraunoBa C.X., PacckazoBa M.H. — OnexkTpoH. TekcToBble HaHHblE. — OMCK:
OMmckuit  roc.  mHCTMTYT  cepBuca, 2013. — 160 c¢. Pexum  gocryma:
http://www.iprbookshop.ru/18256. — DBC «IPRbooks», mo mapoitto.

2. Mxwurapsia B. C. Teopust BeposiTHOCTEH 1 MaTeMaTH4yecKas CTaTUCTUKA: YUEOHHK IS
By30B / Bragumup CepreeBnd Mxwurapsis, Bnagumup ®@enoposuu Llumos, Auapeit FOpbeBuu
Koznos. — M.: U3n. uentp "Akanemus", 2012. — 411 c.

3. IMaBmouenko 1O. B. Beiciast Mmarematuka Juiss TyMaHUTApHBIX HAalpaBJICHUN: y4eOHUK
U MPaKTUKYM Ui npukiaaHoro Oakanaspuara / FO. B. IlaBmouenko, H. I. Xaccan ; mox o6m1.
pen. 1O. B. IlaBnrouenko. — M.: U3natensctBo FOpaiit, 2016. — 238 c.

6.2. lonoJiHMTEILHAS JIUTEPATYPaA

1. 'notoBa M. }0. Matemaruueckass 00paboTka nHpopManuu: yued. U IPaKTUKYM JUIs
6axanaBpoB / Mapuna lOpbeBHa ['motoBa, EBrenust AnexcanaposHa Camoxsaiosa; Mock. nes.
roc. yH-T (MIIT'Y). — M.: FOpaiir, 2014. — 344 c.

2. Kopone B.T. Marematuka u undopmaruka. Yactel. Marematuka [DIeKTpOHHBIN
pecypc]/ Kopones B.T., Jlopuos [I.A., PaguonoB B.B. — DnekTpoH. TekcToBble JaHHBIE. —M.:
Poccutiickwuii roc. yH-T ipaBocyaust, 2015. — 248 c. Pexxum noctymna: http://www.iprbookshop.ru/
45225. — 3BC «IPRbooks», mo maporto.

6.3. YueOHO-MeTOANYECKOE 00ecIedYeHHEe CAMOCTOATEIbHOI padoThI

1. MeaunueBa W.II. MaTtematuka Aisi TICMXOJIOTOB: Y4eOHO-METOJUYECKOE IMOCOOUE.

Bonrorpan, Uzn-so ®I'OY BIIO BAI'C, 2008. — 132 c.

6.4. HopmaTuBHBIC IPABOBbIE JOKYMEHTBI
Meroanueckue peKkoMeHIaIuu 00 0COOEHHOCTIX o0ecreueHuss HHPOPMAIIMOHHON JOCTYITHOCTH
B cdepe Teine-, paaUOBELIaHMSA, DJICKTPOHHBIX M HWH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHM, yTBepkacHHbIE [Ipnkazom Munkomcsssn Poccun ot 25.04.2014 N 108

6.5. UntepHeT-pecypcsbl
HHuTepHeT-pecypchl OTCYyTCTBYIOT.

6.6. UnbIe HCTOYHUKH
VHbIe HICTOYHUKHU OTCYTCTBYIOT.
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7. MarepuajibHO-TeXHHYecKasi 0a3a, HHPOPMALMOHHbIE TEXHOJOIHH, IPOTPaMMHOE
o0ecnieyenre 1 MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

MarepuanbHo-TexHudeckoe obecrnedenne aucuumiuHel  b1.0.04  «Maremaruka»
BKJIIOYAET B ceO0sl:

— JIEKIIMOHHBIE ayJTUTOPUH, 000PYIOBaHHBIE BUICONPOCKIMOHHBIM 000pYIOBAaHHEM ISt
IIPe3eHTalUH, CpeCTBaMH 3BYKOBOCIIPOU3BEICHUS, YIKPAHOM;

— TMIOMETIEHHS UTSI IPOBEJICHNSI CEMHUHAPCKHUX U TPAKTUYECKUX 3aHITHH, 000pyIOBaHHBIE
y4eOHOU MeOenblo.

JucuuiuinHa 1moajepKaHa COOTBETCTBYIOUIMMH JIMIEH3MOHHBIMH — IPOTPaMMHBIMHU
npoaykramu: Microsoft Windows 7 Prof, Microsoft Office 2010, Kaspersky 8.2.

[IporpammMHbIe cpeacTBa obecreueHus: yueOHOTo MpoIiecca BKIIOYAOT:

— MporpamMmsbl npe3eHTalMoHHol rpaduku (MS PowerPoint — myis moaroToBku cnaiiioB
Y TIpE3eHTalNi );

— TekcToBble pegaktopsl (MS WORD), MS EXCEL — ans Tabnui, tuarpamm.

By3 obecrieunBaeT kaxaoro o0ydaromerocsi pabouuM MEeCTOM B KOMIBIOTEPHOM Kilacce
B COOTBETCTBUH C 00BEMOM H3y4aeMbIX JTUCIMILIMH, OOeCIIeYrBaeT BbIXO/ B ceTh MIHTEpHeT.

[Tomemnennst it CaMOCTOSITENFHONW PAa0OTHI OOYYAIOMIMXCSI BKIIOYAIOT CIIEAYIOIIYIO
OCHAIlEHHOCTh:  CTOJIbl ~ ayJAUTOpPHBIE, CTYyJbs, JOCKH ayJUTOpHBbIE, KOMIIBIOTEPHl C
MOJKITFOYEHUEM K JIOKAJIbHON CeTH MHCTUTYTA (BKJIFOYAst IPAaBOBBIE CHCTEMBI) 1 IHTEpHET.

Jns  wn3ydeHust  yyeOHOM  IUCHMIUIMHBI  HMCIOJIB3YIOTCS — aBTOMAaTU3MPOBAHHAs
Oubimoreynass WHPOpPMAIMOHHAS CHUCTEMa H DIIEKTPOHHBIE OMOIMOTEYHBIE CHUCTEMBI:
«YHuBepcurerckass ~ 6ubmmuoreka  ONLINE»,  «OnexkTpoHHO-OMOMMOTEYHass  cucTeMa
m3natensctBa  JIAHb», «OnextpoHHOo-OMOnMoTeuHast cucrema wusgarensctBa «HOpaitmy,
«OnexkTpoHHO-OnbanoTeunas cuctema IPRbooks», «Hayunas osnexkrponHas Oubanorexa
eLIBRARY» u ap.

ObecnieunBaeTcsi BO3MOXKHOCTh OECHPENATCTBEHHOIO JOCTyNa 00ydYaroluxcs WHBAIUIOB
B ayJUTOpUH, TyaJeTHble W Jpyrue MOMEIIEHHs, a TakKe MX MNpeObIBaHUS B YKa3aHHBIX
MOMEMICHUX (HAIWYHE MaHIyCOB, MOPYYHEH, PacIIMPEHHBIX BEPHBIX MPOEMOB, JH(TOB, TPU
OTCYTCTBUM JH(PTOB ayAUTOPHs pacloyiaraeTcsi Ha MEpBOM JTa)Xe, HAJIMYHUE CIEeLUATbHBIX
Kpeces U APYTUX IPUCTIOCOOICHUH ).

VY4eOHble ayAUTOPUM AJIS BCEX BHJIOB KOHTAKTHON M CaMOCTOSATENILHOW paboThl, HAyYHas
OuOIMOTeKa W WHBIE TIOMEIEHHs JUIi 0Oy4YeHHs OCHAIEHBI CIeHUANIbHBIM 000pYIOBaHUEM U
yu4eOHBIMM MeCTaMH C TEXHUYECKMMHU CpeACTBaMH OOyueHHs Ul oOyvaroluxcs ¢
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3IOPOBbSI M OOYYaIONIUXCS MHBAJIHMIOB C PAa3HBIMH BHIAMH
OrpaHUYEHUH 310POBbS:

- C HAPYUICHUSMH 3PEHUS:

[Tpuntep bpaiins braille embosser everest-dv4

DneKTpOoHHBIN pyuHol BuaeoyBeneuntens CAHDJ]

- C HApYILIEHUSAMHU CllyXa:

cpenctBa OecripoBoHOM nepenauun 3Byka (FM-cucremsr);

aKyCTUYECKHH YCUIIUTENb U KOJIOHKH;

TUdIodIeIIIIeePhI, PaTUOKIACCH.

- C HapYLIEHUSMH OMOPHO-/IBUraTeIbHOTO anmapara:

NepEe/IBIKHBIE, PETYIUPYEeMbIe IPrOHOMHUYECKHE MApThl C WMCTOYHUKOM MHUTAHUS JUIS
VH/IMBUYaIbHBIX TEXHUYECKUX CPEACTB;

KOMIBIOTEPHAS TEXHUKA CO CIICIHALHBIM IIPOTPAMMHBIM 00€CTIEYCHUEM;

aJbTepHAaTUBHBIE YCTPOMCTBA BBOJA MH(OPMALINH;

JPYTUX TEXHUYECKHX CPEICTB NpHeMa-Tepeaayn y4eOHoi uH(opManuu B TOCTYITHBIX
(dbopmax JUIst CTYICHTOB C HapyIIEHUSIMUA OTIOPHO-JBUTaTEIbHOIO anmnapara.

Hoctyn k nHGOPMAMOHHBIM M OuOMMorpadgudeckuM pecypcam B cetn MHTEpHeET s
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Ka)XXI0T0 O00ydYarolierocss WHBajJIHAa WM OOy4yaromlerocss ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMH
37I0POBbsI 0OECIIeUeH IMPEOCTABICHUEM €My He MEHEe YeM OIHOTO Y4eOHOTO, METOIHMYECKOTO
MEYaTHOTO W/WIM DJIEKTPOHHOTO W3JaHHs [0 aJanTallMOHHOW JHCHUIUIMHE (BKIIOYAS
AIIEKTPOHHBIE 0a3bl MEPUOANYECKUX U3AaHMI), B HopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX
30OPOBBS M BOCTIPUSATHUS HHPOPMAIIUH:
Jliist 0Oydaromuxcst ¢ HapyImeHUsIMHU 3PCHHS:
B IIeUaTHON (hopMe YBETUUYCHHBIM MIPHUPTOM;
B (hopMe AIIEKTPOHHOTO JOKYMEHTA,;
B popme ayauodaiina;
B nieyaTHoi ¢opme mpudTom bpaitns.
Jlyist 0Oyuaromuxcsi ¢ HapyImeHUsIMU CITyXa:
® B mie4aTHOM dopme;
B (hopMe PIEKTPOHHOTO JOKYMEHTA;
B (hopme ayamodaiina.
Jist 0Oyuarouxcsi ¢ HapyneHUSIMU OMTOPHO-/IBUTATEILHOTO anrapara:
B IIe4aTHOM opme;
B (hopMe PIEKTPOHHOTO JOKYMEHTA;
B (hopme aynmodaiina.
ConepkaHue ananTallMOHHOW JMCHUIUTMHBI pa3MEIIeHO Ha caiite HWH()OpPMAIMOHHO-
koMMyHHKaImoHHou cetn MaTepHeT: Cepuika: http://vlgr.ranepa.ru/sveden/education/ ...
NHpopMaLnoOHHbIE  cpeacTBa  0by4deHus, afanTUpoBaHHbIE K
orpaHu4yeHmnam 300poBbsa obyyarowmxcs:
3N1eKTPOHHbIE y4ebHUKKN, y4yebHble PUAbMbl N0 TeMaTuKe AUCLUMNJINHBI,
npeseHTauun, NHTepakTMBHble y4yebHble N HarnagHble nocobus, TexHu4eckune
cpencTBa npenbsaABaeHUa  UHGopMaunun (MybTUMEOAUWHBIA  KOMIMJIEKC) W
KOHTPONSA 3HAHUWN (TeCToBble CUCTEMBbI).
OBC «Aiidbyke», MHpopmanmonHo-mpaBoBele 0a3bl naHHbBIX («KoHcynbrant Ilmrocy,
«"apanT»).
MynbTUMEANNHbIN KOMMNJIEKC B JIEKLLMOHHOW ayaAnTOopUn.
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[Tpunosxenue 1.

DoHABI OLICHOYHBIX CPEACTB MPOMEKYTOYHON ATTECTALMHU M0 JUCHUIINHE
«MaTeMaTHKa)

IIpumepHBI BADHAHT KOHTPOJILHOMH PadoThI

1. Haliti 06paTHy0 MaTpuIly JUIsi MaTpPUILIBI A:

3 3 1

A=|7 6 2

7 9 2

2. BBIYMCIUTD paHT MaTpUIIbI

1 2 3 4
4= 2 4 6 8
-2 3 -45
3 2 2 4

3. HccaenoBarb cUCTEMY Ha COBMECTHOCTD M PELLUTH €€, €CIIM OHA COBMECTHA:
X, +2x, +x; =4 - x; +2x,- x3 =0
X, +x, - 2x3 =0 3x, +x, - x3 =3
2x, +3x, - x5 =5 2x; +3x, - 2x; =3
2) 1 27 X3 6) 1 2 3

4. Haiitu npenensl GyHKIMMA, 10JIb3YSACh IpaBuiioM Jlomurans:

. 1-cosx .oet-1
lim 5 lim
x—0 X , x=0 X
4 2
5 fe 3. xdy
5. Haiitu unTterpan

1
f(2x3+1)4-x2dx
0

6. Boruucnuth uHTErpa:

HTOroBuIi TeCT MO AMCHUILINHE «MaTeMaTHKa»

2 -3
1. Onpenenurens paBeH
o 2)9 3)-3 4)3
1 3] -1 2
= B =
2. Ecin 2 -1 u 5 , To Mmatpunia C = 4 + 2B umeeT Buj
[-17] [05 [7 7] [-17]
1)121 2)70 3)121 4)91
3. Marpuna Ha3bpIBaeTCsl HEBBIPOXKIEHHOM, €CIIH:
1) ompeneauTeNib 2) OHa COIAEPXKHUT 3) OHa COAEPKUT 4) OTIpEIeTTUTEINb
MaTpHUILIbl paBeH HYJII0  HYJEBOM cToNOell HYJIEBYIO CTPOKY MaTpHUIIbl HE paBEH HYIIO
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. A
4. PasmeprocTh Matpuilpl C, MOJYYCHHON B pe3y/IbTaTe YMHOKEHHS MATpHIsl ¥ Ha

MaTpPHILY By , paBHA

1) mxn 2) nXm 3)n><p 4)p><m
x+2y=-3
. o 3x+2y =5
5. Ecnu (xo,y0) — pelieHre CUCTeMbl JIMHEWHBIX YpaBHEHUU , Torzaa Xxotyo
paBHO
1)-0,5 2)3,5 3)0,5 4)-3,5
f(x) =(1+x)e™
6. 3HaueHHe MPOU3BOIHON PyHKIIUU B TOYKE Xo=—1 paBHO
1) —e? 2) e? 3e 4)-1
7. MuOKecTBO niepBooGpasubix bymkimu ¥ — S 2% yyeer pi
1) 2) 3) 4)
%cos2x+C - %cost+C 2e0s2x+C " 2cos2x+C

8. 3agansl nBa MHOXecTBa: A={1, 5,7, 11}, B={5,9, 11, 15}. Torna muoxectBo C = {1,
5,7,9,11, 15} ectb:

1) AUB 2) ANB 3) A\B 4) B\A
9. Yucno 3,4 npuHaAIEKUT MHOKECTBY
1) A={a| a€R, — 2)  B={b| 3) C={c| 4) D={d| deZ,
1<a<3,5} bEN, 1<b<5} ceQ, c<3} —-1<d<4}

10. U3 cnoBa «Hayran» BeiOupaercs ogHa OykBa. BeposTHOCTH TOro, 4TO 3TO TriacHas,
paBHa
1o 2)1/2 3)1/3 4)1
11. B pacnucanuu Ha MOHENCIBHUK MATh YPOKOB: TeoMeTpus, (u3uka, HCTOpHs,
¢buskynpTypa, Xumus. CKOIBKAMH CIIOCO0aMH MOYXHO COCTaBHTH PACIHMCaHHE YPOKOB Ha ATOT
eHb?
1) 25 2) 120 3) 60 4)5
12. BeposATHOCTh MOJIOMKHM TEPBOrO CTaHKa B TeueHHe cMmeHbl paBHa 0,2, a Broporo — 0,13.

BeposiTHOCTB TOT0, 4TO 002 CTaHKa MOTPEOYIOT HAAJKU B TEYEHUE CMEHBI, paBHA

1) 0,15 2) 0,26 3) 0,026 4) 0,33
13. Kakast U3 nepevyrcICHHBIX CITyYailHbIX BEJIMYMH HE SIBIISETCS JTUCKPETHOM:

1) uucno 2) yucnio 3) 4) poct
COJIHCYHBIX JTHEH B MPUOBIBIIHX KOJINYECTBO YUEHHKOB B KJlacce
Toay CaMOJIETOB B (hakyIbTETOB B By3€

a’poropT

14. Ilycte X — nuckpeTHasl ciydyaiHas BeJIMYMHA, 3aJaHHAs 3aKOHOM paclpeleseHus
BEPOATHOCTEM:

X -1 0 2 3
D 0,1 0,4 0,3 0,2
Torma MmaTeMaTH4eCcKOE 0KUAAHUE ITOM CIy4YaiiHON BEJIMYMHBI PAaBHO
1)4 2) 1,1 3)2,2 41

15. U3 reHepanbHON COBOKYITHOCTH M3BIIEYeHA BBIOOpKA 00bema n=>50, MOJIUTOH YacTOT
KOTOpPOH UMEET BU/T
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nit Torna yucno BapuaHT xi~4 B BBIOOpPKE
paBHO
1) 50 2) 16 3) 14 4) 15
16. Mona BapuanuonHnoro psiaa 1, 2, 3, 4, 4, 5 paBHa
1) 19 2)3,5 3)4 4)6

17. Ilemaroruvyeckuii cTakx BOCbMU YUYHUTENIeH IIKOJBI cieayromumii: 5, 8, 10, 12, 12, 14,
18, 9 nmet. Torma cpeaHee 3ToM BHIOOPKH paBHO
1) 12,5 2) 11,5 3) 11 4)12
18. JlaHo craTcTHUYECKOE pacmpeenenne BIOopku. Pazmax naHHON BEIOOPKH paBeH
x|2|1314|5]7]|1
0
n|3[1]2[3]4]2

1)8 2)6 3) 15 4)7
19. ToyeuHast orieHKa MaTEMaTUYECKOTO OKUJIAaHWS HOPMAJILHOTO pacIlpeesieHHs] paBHa
11. Toraa ero uHTEepBaIbHAA OLICHKA MOYKET UMEThH BUJI:

1) (11; 11,5) 2) (10,5; 11,5) 3) (10,5; 10,9) 4) (10,5; 11)
20. KoappumueHT Koppemisiuu » He MO>KEeT IPUHUMATh 3HaYCHHE
1) 0,345 2) 1,237 3) 0,876 4)0
21. BepoATHOCTB 1OCTOBEPHOTO COOBITUS paBHA!
1)-1 2)0 3) 0,995 4)1
22. BepoATHOCTh HACTYIIJICHUS HEKOTOPOTO COOBITHSI HE MOKET OBITh paBHA!
1)0,3 2)1,3 31 4) 0,7
23. KonnyecTBO nepecTaHOBOK OYKB B CIIOBE «JIETO» PaBHO:
1) 120 2)5 3)20 4) 24

24. UrpanpHblif KyOMK OpocaioT OJHMH pa3. BeposTHOCTh TOro, 4To Ha BEepXHEW rpaHu
BBINAJIET 3 OYKa, paBHA:
1) 1/6 2)1/3 3)1/2 4)0,1
25. UrpanpHblii KyOUK OpocaroT OuH pa3. BeposTHOCTH TOTO, UTO Ha BEpXHEW TpaHU
BBINAJIET YACIIO OYKOB, PABHOE ISATH WM ILIECTH, PABHA!
1) 1/6 2)1/3 3)12 4) 2/3
26. JIa cTpenka Mpou3BOIAT IO OJTHOMY BBICTpeNy. BeposTHocTH nonananus B Leib IS
MEPBOT0 M BTOPOrO CTpesika coOTBETCTBEHHO paBHbI 0,9 n 0,4. Torma BepoATHOCTH TOTO, UYTO B
1eJIb TIONAAyT 00a CTpelika, paBHa:
1) 0,5 2) 0,36 3) 0,45 4) 0,4
27. B nepBoM siMKE 7 KPACHBIX U 9 CHMHUX 1IAapOB, BO BTOPOM — 4 KpacHbIX U 11 cuHux.
W3 npon3BOJIBHOTO AIMKA TOCTAKOT OJMH Map. BeposaTHOCTh TOTO, 4TO OH KPACHBIN, paBHA!
TyA7, 2 l(i+1] 1(34.1) 1(”4:]
I)s 113 11 2)z\1e 15 3) 2l 11 4) 2 \s+11
17 , 4 107, 4 1(7+4
(%) :G+3) (5551
28. bpocatot aBe MmoHeThl. CobbiTust A = {rep6 Ha nepBoii MoHeTe}, B = {rep0 Ha BTOpOi
MOHETE} SIBIISIOTCS:
1) HE3aBUCHUMBIMH, 2) 3aBHCHUMBIMH, 3) HE3aBUCUMBIMU, 4) 3aBUCUMBIMH,
COBMECTHBIMU COBMECTHBIMU HECOBMECTHBIMU HECOBMECTHBIMU

29. Kak cBsi3aHbI BEpOSATHOCTH COOBITUI A U 4
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1y Pl4=PlA=1 5 PlAl+Pl4]=1 3 PlA+PIA=0 4 PlA-P|4|=0
30. IIpousBoautcss 800 HE3aBUCUMBIX MCIBITAHUN, BEPOATHOCTh MOSIBICHUSI HEKOTOPOTO
coObiTuss A B 2TuUX uchbeiTaHusax paBHa 0,7. C momomiplo Kakoil (Gopmysisl HYKHO HAWTH
BEpPOSITHOCTH TOTr0, 4yTO B 800 HcnbITaHUsAX COOBITHE A HACTYNUT poBHO 460 paz?

1) ®opmyisl 2) ®opmyisl 3) JlokanbHOM 4) UnrerpanbHOn
bepnyinu Ilyaccona teopeMsl Jlamnaca teopeMsl Jlamnaca
31. Kakue 3HaueHus1 He MOXKET PUHUMATh TUCIIEPCUS CIyYallHON BEJTUYHMHBI:

1) HeoTpHIIATEIIbHBIC 2) oTpumarenbHble  3) HYJIb 4) MOJOXKUTEITLHBIE
32. JlaH 3aK0H pacipeieleHns JUCKPETHON CIy4aiHON BeINYUHBI X

X|1 |2 |3 |4

p102103(0, |a

4

Tornma 3HaueHHE o paBHO:
1)0,1 2)0,2 3)0,9 4) 0,5

33. Cnyuaiinas BenmuunHa X pacmpesneneHa paBHOMepHO Ha otpeske [1, 3]. Torma
cilydaiiHas BenuunHa Y=3X+1 nmeer:

1) HopMalTbHOE pacTpeneseHue Ha oTpeske [3, 9]

2) paBHOMEpHOE pacrpeaeneHue Ha orpeske [4, 10]

3) HopMalibHOE pacmpeeneHue Ha orpeske [4, 10]

4) npyroii (kpoMe HOpMAJIBHOTO M PABHOMEPHOT'0) BUJI PACTIPEAEICHUS

34. I'paduk MIOTHOCTH BEPOSITHOCTEH Ui HOPMAJIbHOTO paclpeieseHus] U300pakeH Ha
PHUCYHKE:

1) 2) 3) 4)
fix) f(x) )
1, *_ I
N S *
0 X

35. BreibopouHoe ypaBHeHHE mapHOW perpeccun umeer Bunx y = 3,8 —1,9x. Torma
BbIOOPOYHBIN KO3()(DUIIMEHT KOPPEISALMHU MOKET ObITh PaBEH:

1) 0,5 2)3.,8 3)-0,7 4) 0,7
36. Cuctema JTMHEHHBIX YpaBHEHUN HA3bIBAETCS OAHOPOIHOM, €CITH:

1) Bce cBOOOAHBIE 2) Bce cBOOOAHbBIE 3) xoTs Ob1 OIUH 4) xots OBl OIUH

YJICHBI PaBHBI HYJI0 ~ WIEHBI OTJIMYHBI OT CBOOOIHBIH UJICH CBOOOIHBIN UJICH
HYJIS OTJIMYEH OT HYJIS paBeH HYJIIO

37. Cuctema JMHEHHBIX YpaBHEHUN HA3bIBAETCS ONPEICICHHOM, eClli OHa:

1) He umeerT pemieHu  2) uMeeT 3) umeer 4) umeer
€IMHCTBEHHOE OecuncIeHHOe OIIpEAEIUTEID
pelienue MHOXECTBO PEIIEHUN CHCTEMBI PaBHBII

HYJIIO
38. luddepennmpoBanue — 310:

1) BBIUHCJICHHE 2) BBIYUCIICHUE 3) HaxoXkIeHue 4) cocraBneHue

npenena MpUpaICHUS IIPOU3BOJHON OT ypaBHEHHS HOPMAITH
byHKUINN JTaHHOU (pyHKIMH

39. MHokecTBO nIepBOOOpa3HbIX AJIs JAHHON (QYHKIMHU f{x) Ha3bIBaeTCA:
1) dynkuueit 2) HeonpeneneHubM  3) quddepeHunanom  4) yacTHOM
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HHTCIpaJIOM HpOHSBOI{HOﬁ

1 1
40. Yuco ToveK paspbiBa GyHKIIHH S NS TR CE i RS CT T R
1)0 2)5 3)3 4)2
OTBeTHI K TECTY:
2345678911 1 1111 1 1 1 2
01|23 [4|5]6|7[8[9]0
1 4 1 3 2 2 2 1 2 2 3 4 2 4 3 3 1 2 2
2 2 2 22 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4
2113|4567 8]9]0]1]2]|3|4|5]6|7[8]9]0
2 4 1 2 2 2 1 2 3 2 1 2 3 3 1 2 3 2 4

IIpakTnyeckue 3a1aHus K IK3aMeHY

3 3 1
A=l6 0 -5
1. BeruuciauTs A2'3A+2E,rz[e -4 2
4 2 -1
5 x -2|=0
2x -1

2. Pemuth ypaBHeHUE

3. Pemmth cuctemMy JMHEWHBIX YpPaBHEHUN:

2x-3y- 5z =1
3x+y-2z=-4
x-2y+z=5

4. Haiitu npenenbl GyHKIMIA:

s 3x% - 5x- 2 . 2x7-3x+1 lirrolxctg4x
m_—5 m_- 5 x—
a) 2 2x* - x- 6 6)x-»oo3x2+x+4 8)
5. Haiitu npou3BoaHy0 (hyHKIIMH:
y =+ 1+5cosx y =sin’ 5x -cos’ 3x y =
6. Haiitu naTerpans:
[(4x> +6x +T)dx f sin’ x-cos xdx

7. OxapakTepusyiiTe cOObITHE, O KOTOPOM HJET peub, KaK JOCTOBEPHOE, HEBO3ZMOXKHOE,

ciyuaiinoe. [lansl aBa untepsana (0; 1) u (6; 9). U3 nepBoro nntepBaia BrIOpan 4UCIO a, U3
BTOpOTO — 9nuciio ¢. OKa3anock, 4TO: a) YHCIO ¢ MEHBIIE YHcia ¢; 0) Ynuciao a OobIle Yucia c;
B) YHCJIO ¢ + ¢ NPHHAIISKUT UHTepBAILY (6; 9); T) 4UCIO a + ¢ HEe NMPUHAJICKUT UHTSPBATY

8. Urpanbubiit KyOuk OpocatoT 3 pa3a noapsia. KakoBa BepoSITHOCTh TOTO, UTO KasKIbIi

Ppa3 Ha HCM BBIIIAJICT YHUCJIIO OYKOB KPATHOC 27
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9. B xJi0omnKe 4ucio JJIMHHBIX BOJOKOH cocTaBisieT 80%. KakoBa BEpOATHOCTH TOTO, YTO
CpenHu B3SAThIX HayAady 4 BOJIOKOH OKaXETCsl XOTsl Obl OHO JTTMHHOE.
10. ICB X 3agaHa 3aKOHOM pacrpeiesICHHS:

x[2 o [4 |5
pl0304]0, [02

1
Haiitu M(X), D(X), o(X). [lToctpouTs MHOTOYTOJILHUK paclpeaeieHusl.

11. dan psn wucen: 2, 6,4, 7,8,5,7,7,8, 4,10, 5, 6, 7, 7. Haittu cpennee, pazmax,

MOo4y, MCIHAHY. CocTaBUTh CTATHCTHYCCKUH pAd 4aCTOT.

Bonpocw k 3x3ameny no oucyunaune «Mamemamuka)

1. Matpuuel. Buasl Matpun. /[eficTBUS HaJ MaTpULAMU: CIOKEHUE MATPHULl, YMHOKEHHUE
MaTpULbl HA YUCIIO, IPOU3BEICHUE MATPULL.

2. OmnpenenuTeny BTOPOro U TpeTbero nopsaka. CBoNCTBa onpeneauTeneil.

3. MuHops! U anrebpandeckue AONOJHEHUs. Pa3ioxeHue onpeneiauTesns Mo 3JeMeHTaM
Kakoro-nuoo psaa. Ilonstre o0 onpenenuTene n-ro Nopsaka.

4. BelpokJieHHas MaTpulla, HEBBIpOXKJIeHHas marpuua. OOpaTHas Marpuua. Metomsl
BBIUUCIICHHUSI OOpaTHOM MaTpHUIBl: METOJ MPHUCOCTUHEHHOW MAaTpHIIBI, METOJ 3JIEeMEHTapHBIX
peoOpa3oBaHU.

5.Panr Marpunbl. MeToxbl BBIYMCIEHUS DPAaHra MAaTpULbl: METOJ OKaMMIIIOIINX
MHUHOPOB, METO/I 3JIEMEHTaPHBIX MPEOOPa30OBaAHUMA.

6. Cucrembl TMHEHHBIX ypaBHEHUH. OHOPOAHBIE U HEOJHOPOIHBIE CUCTEMBI JIMHEHHBIX
ypaBHeHUH. Pemienne cucreMbl TMHEHHBIX ypaBHEHUNH. COBMECTHbBIE U HECOBMECTHBIE CHCTEMBI.
OnpeneneHHble U HEONPEACIEHHBIE CUCTEMBI.

7. Cucrema n TMHEWHBIX ypaBHEHUH ¢ n Hem3BecTHBIMU. Popmyiiel Kpamepa.

8. MarpuuHas 3amuch CHUCTEMbI JIMHEWHBIX ypaBHEHMH. PellieHue cucTeMbl JTMHEWHBIX
ypaBHEHUI B MaTpU4YHOU popme.

9. Pemenne mnpousBonbHbIX cucTeM. Teopema Kponekepa-Kanemm. HMccnenoBanue
COBMECTHOCTH CHUCTEM JINHENHBIX ypaBHeHUI. MeTton JXKopaana-I'aycca.

10. ITonsitue MuoxectBa. CriocoObl 3a1anusi MHOXKeCTB. Ornepanuud HajJ MHOXKECTBaAMHU:
oObeIMHEHUE, MepeceyeHne, pPa3HOCTh, JOMOJIHEHHWE MHOXecTB. JlekapToBO Npou3BeacHHE
MHOJKECTB. Y HUBEPCAIbHOE MHOKECTBO. /lnarpammsl Diinepa-BeHHa.

11. [IpaBuno  yMHOXKEHHUS, TpaBWIO  clokeHUs. DopMyiabl  KOMOMHATOPHKH:

NEpCCTaHOBKU, Pa3MCIICHHA, COUYCTAHUS.
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12. [lonartue Qynkuun. Crocobbl 3amanus QyHKuuu. OOIacTb oOmpeneneHus |
MHOXecTBO 3HaueHui ¢(yHkmmu. Knaccudukanms dynxnmii. ['paduk ¢yskmum Ilpocreiimume
3JIeMEHTapHbIe QYHKITHH.

13. IIpenen ¢pyukuun. Teopemsl 0 npeaenax. J[Ba 3ameuaTenbHbIX Mpeea.

14. Ilpupamenue aprymenta u Qpynkuuu. HempepsiBHOCTh GyHKIMU. Touku paspbiBa U
ux knaccugukarus. /leiicTBust HaJl HEIPEPHIBHBIMU (DYHKIIUSMHU.

15. IlponsBoaHas QpyHKLINHU, €€ TEOMETPUUECKUNA CMBICTT.

16. IIpaBuna nuddepenpponanus. [Ipou3BoHbIE OCHOBHBIX 3JI€MEHTApHBIX (DYHKIIUIA.

17. IuddepenurpoBanue  CIoXHbIX  QyHKuuil; auddepeHuupoBanre  GyHKIHA
3aJJaHHBIX TapaMeTpudecku; auddepeHIupoBaHre HESIBHBIX (QyHKIMIA; sorapudmudeckoe
g depeHIrpoBaHue.

18. luddepennman GyHKIMU, €ro reomMeTpudeckuii cMmpici. JuddepeHiman cymMmsl,
IIPOU3BENIEHUS, YACTHOTO.

19. IlpaBuno Jlonurans st pacKpbITHs HEONPEACTEHHOCTEH.

20. [Ipumenenne TPOUZBOAHONW K wuccienoBannio QyHKnud. Cxema HCCIIeIOBaHUS
(YHKIMA 1 TOCTPOCHUE TPaPUKOB.

21. Bozpacranue u yobiBanue GpyHKIuH. DKkcTpeMyM (yHKIMUA. Heobxoaumble ycnoBus
sKcTpeMyMa. JlocTaTouHble MPU3HAKU CYIIECTBOBAHUS SKCTpPEMyMa.

22. BBIMyKJI0CTh U BOTHYTOCTh. TOYKM meperuoa.

23. ACUMINTOTHI: BEPTHUKAJIbHbIE, TOPU30HTAIbHbIE, HAKIIOHHBIE.

24. Haumensbliee 1 HauOoJblIee 3HaYeHU (DYHKIIMU Ha OTpe3Ke.

25. [lepooOpasnas.  Heompenenenusiii  uHTErpai.  ['eoMeTpUYECKUH  CMBICHT
HeolpeaeneHHoro uuTerpana. CBolcTBa HEONpeIeJICHHOI0 HHTETpaa.

26. Tabnuia OCHOBHBIX HHTETPAJIOB.

27. OCHOBHbIE TMPUEMBbl WHTETPUPOBAHMS: HEMOCPEACTBEHHOE HWHTETPUPOBAHUE;, METOJ
3aMEHbI IEPEMEHHOMN, METO/] MMOACTAHOBKH; UHTETPUPOBAHUE 10 YaCTSM.

28. OmnpenenieHHbI MHTErpal. ['eOMeTpU4ecKuid CMBICH OIPENEICHHOIO0 HHTErpana.
CBoiicTBa OIpeIesIeHHOI0 HHTErpaa.

29. ®opmyna Hetorona-JleiiOHuma.

30. 3ameHa nepeMEeHHOM B ONpeeIeHHOM HHTerpane. HTerpupoBaHue Mo 4acTsM.

31. [IpenmeTt Teopun BEPOSITHOCTEM.

32. CoObiTHe. DneMeHTapHble COOBITUS, COCTaBHbIE cOObITHA. [IpoTHBOMONIOKHOE
cobbiTHe. JlocToBEpHOE U HEBO3MOKHOE COOBITHSI. COBMECTHBIE U HECOBMECTHBIE COOBITHSL.

33. BepostHocTh. Kinaccuueckoe onpeienenne BeposTHOCTH. CBOWCTBA BEPOSATHOCTH.

34. Cymma coObITHii. BeposITHOCTH CyMMBbI COOBITHIA.
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35. IIpousBeaeHue COOBITHIA. YCIIOBHas BEpOSATHOCTb. 3aBHCHMBIE U HE3aBHCHUMBIC
coOBITHSI. BeposTHOCTD MPON3BEICHUST COOBITHIA.

36. ®opmyna nosiHOU BeposiTHOCTH. Popmyiia balieca.

37. IloBTopenne wucnbiTanuii. Dopmyna bepHyum. HauBeposiTHeliee  4YHCIO
HACTYTUICHUH COOBITHS.

38. CiyuaiiHple BenWYMHBL. JUCKpeTHBIE M HENpEPHIBHBIE CIIy4alHbIE BEIMYMHBI
(ompenenenus, IpUMEpHI).

39. 3akOoH pacnpenesieHus BEPOATHOCTEM JAUCKPETHOW CIIydyalHOW BEIWYMHBI. Psij
pactpenenenus. OyHKIMS paclpeeiIeHus], €€ CBOUCTBAa. MHOIOYyIrOJIbHUK PacIpeeIICHUs.

40. buHOMMaNbHOE pacHpe/iesICHuE.

41. Pacnipenenenue Ilyaccona.

42. 'eomeTprdecKoe paclpeacieHue.

43. 'mnepreomMeTpruecKoe pacrpeesieHue.

44. MaremaTuyecKkue onepanyy HaJl CTy4allHbIMU BEJTMYMHAMU.

45. MaremMatnueckoe OXUJAHUE JUCKPETHOM ciydaiHOM BennuuHbl. (CBolcTBa
MaTEMaTHYECKOTO OKUIAHMUS.

46. [lucriepcust JTUCKPETHON ciay4yailHOM BenuuuHbl. PopMyna [ BBIYMCICHUS
nucnepcun. CBONCTBA TUCTIEPCUU.

47. HenpepbiBHbIE ciyuyaiiHble BelaWuuHbL. HTerpanbHas (yHKIUS pacrpeleieHus, ee
CBOMCTBA.

48. HenpepbiBHBIE CIIy4aiiHble BEJIMYMHBI. Juddepennumanbuas byHKIMSA
pacmpenenenus (IJIOTHOCTh paclpeiesieHus1), €€ CBOMCTRA.

49. YucnoBble XapaKTEPUCTUKH HENPEPBIBHBIX CIIyYailHbIX BEJIWMYMH: MATEMAaTHYECKOE
OKUJAaHHE, JUCTIEPCHSI.

50. HopmansHoe pacnpeaenenue. Ipaduk HOpMmanmbHOH KpuBOi. BeposTHOCTBH
MONaJaHusl HOPMAJIBHOM BEIWYMHBI B 3aJaHHBIM MHTEpBAJ. BeEpOATHOCTb OTKIOHEHMS
HOPMAJIBHOM CIIy4allHOM BEJIMYMHBI OT €€ cpenHero 3HadeHus. [IpaBwiio Tpex curm.
IlenTpanpHas npeaenpHas Teopema.

51. PaBHoMepHOEe  pacmpeneneHue.  IIOTHOCTP ~ BEpOSATHOCTM ~ PAaBHOMEPHOTO
pacnpenenenus. OyHkuus pacnpenenenns. OCHOBHbIE YHCIIOBBIE XapaKTEPUCTUKNU PaBHOMEPHO
pacnpeieIeHHOW BETUYUHBI.

52. Iloka3arenpHOe  pacnpezneneHue. IITOTHOCTP  BEpOATHOCTH  IOKA3aTEIIBHOTO
pacnpenenenus. @DyHkuus  pacnpeneneHus.  OCHOBHBIE — YHCJIOBBIE — XapaKTEPUCTHKHU
HEINPEPBIBHON CIIy4allHON BEJIUYMHBI, UMEIOIEH IT0KA3aTEIIbHOE pacIpeielICHUE.

53. [IpenMeT MaTeMaTHYECKOM CTATUCTUKH. 3a/1a4d MAaTEMAaTUYE€CKON CTaTUCTUKH.
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54. T'enepanbHas COBOKYMHOCTb. BpiOopka. BapuaHTbl, 4acTOTbl, OTHOCHUTEJIbHBIC
yacToThl. Bapuauuonubli psa. CTaTUCTUYECKUM psAJ  4YacTOT, OTHOCUTENBHBIX YacToOT.
HNHTepBanbHbINA CTATUCTUYECKUM PSII.

55. Dmmupuyeckas GyHkiusa pacnpenenenus. [lonuron. I'ncrorpamMma.

56. BeibopouHble cpeaHee, TUCTIepCHs; MOJ1a, MEIaHa, pa3Max BEIOOPKH.

57. Cratuctudyeckue oueHku. TodeuHas oueHka. HecmelieHHass ToyeuHas OLCHKA.
CMelieHHass TOYeYHasi OLEHKAa. TOYedYHbIE OLICHKU I CPEAHEH M JUCIEPCUU TEeHEepPaIbHOU
COBOKYITHOCTH.

58. NurepBanbHble OLIeHKH. [loBepuTENbHBIN HHTEpBai. MIHTEpBaNbHbBIE OLIEHKH CpEeaHEN
U JUCIIEPCUM HOPMAJIBHO PACIIPENIEIEHHON T€HEPaIbHOM COBOKYITHOCTH.

59. PerpeccroHHbIN aHanu3. YpaBHeHHE perpeccu. OThICKaHUE IMApaMeTPOB YPABHEHUS
pErpeccuH 1o HECTPYIITUPOBAHHBIM U CIPYNIIMPOBAHHBIM JAHHBIM.

60. Koppensimonnsiit ananu3. KoappuuueHT TuHeHOM KOppesium, ero CBONCTBA.
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