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1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHS MO JUCHHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbI

1.1. Jucummummaa  b1.0.04  «Marematuka» 00ecreynMBacT OBJIAJCHUE  CICIYIOIIUMU

KOMIICTCHUUAMMU
Kon
Kon HaumenoBanue HaumenoBanue sTama ocBoeHUs
3Tara OCBOCHHS
KOMIIETCHIINH KOMIIETCHIIUH KOMIICTCHIINI
KOMIIETCHIIUH
YK-10 CriocoOHOCTH IPUHIMATH YK-10.1 CriocoOHOCTh TPUMEHATH 0a30BBIN
000CHOBaHHBIE MaTeMaTHYECKHUIl anmapar i peIeHus
9KOHOMHYECKHE PELICHHUS B NPUKIIAIHBIX TPOpECCHOHANBHBIX 3a/1a4d
Pa3IHYIHBIX 00JIACTSIX
KHU3HEEATeITbHOCTH
CriocoOHOCTh IPUMEHATH 0a30BbIC
CnocoOHOCTh MPUMEHSITh MaTeMaTHYeCKHe 3HaHUS JUIsl PEICHUS
OCHOBHBIE MAaTEMAaTHYECKHE U MPUKJIAJIHBIX TPO(ECCHOHANBHBIX 33/1a4,
CTaTUCTUYECKHE METOPbI, OCHOBHBIE MAaTEMaTH4YECKUE U
CTaHJapTHBIE CTATUCTUUECKHE CTaTHCTHYECKHE METOMbI, NaKEeThl MPH
OIIK-3 Aap OIIK-3.1 ) P
TIaKeTHI 1 00paboTKH 00paboOTKe TaHHBIX
JaHHBIX, IIOJYYSHHBIX TIPH
penreHnd npodhecCHOHATBHBIX
3a1a4

1.2. B pesynabrare ocBoeHus aucuuiuinael 51.0.04 «Marematuka» y CTYAEHTOB JOJIKHBI
OBITH C(HOPMUPOBAHBIL:

OTO/TO Kon stama ocBoeHust
Pe3ynbraTel 00y4eHus
(npu Hanu4uu npodcraHaapra) KOMIIETCHIIUU
OT®: pemreHne KOMIUIEKCHBIX 3a/1a4 IIpumeHseT OCHOBHBIEC TIOHATUS U
IICUXOJIOTUYECKOTO 00eCIeueHus METOAbl MATEMATUKU [JI PECHICHUA
YIpaBIEHYECKOH, CITy>kKeOHOIl esITeTbHOCTH YK-10.1 MIPUKJIAIHBIX 3a/1a4.

JIMYHOTO COCTaBa M MOpa3esieHuit B chepe
MPaBOOXPAHUTENBHOM AEATEIHHOCTH,

000pOHBI, 6€30MACHOCTH JTUIHOCTH, [Tomyuaer, o6pabaTeiBaeT HHPOPMAIHIO C
00IIeCTBa M rOCYAapCTBa, OPraHU3aHOHHON [MOMOIIbI0 MaTEeMaTHYECKOTO amIapara,
u OusHec-cepax, a Takxke B cepe 0000maeT u HUHTEPIPETUPYET
00pazoBaHysl, COIIMAIBLHOMN TOMOIIIH, MOTyYEHHYIO HHPOPMAIIHIO.
OpraHu3aH PAOOThI ICHXOJIOTHYECKUX Vcrone3yeT MONydeHHyI0 HH()OPMAIIUIO
CITYKO0, IPEIOCTABNISAIOIIUX YCIYTH OIIK-3.1 aJIEKBaTHO IOCTABIICHHOM 3aJ1aye.
(bI/I?,I/I‘IeCKI/IM JiMiaM v opraHusanusm, u Pe3yﬂLTaTI/IBHO AHATTU3UPYET)
IICUXOJIOTHYCCKOT'O o6pa3013aHI/151 TMOJIyYCHHYIO I/IH(l)OpMaLII/IIO B
(pe3ynbTathl (hopcaiiT-aHanu3a, yTB. COOTBETCTBUM C 3a1a4eil.
MIPOTOKOJIOM Kadeapsl ncuxonaoruu Nel2 ot
28.04.2017 r.).

2. O0beM U MeCTO JMCHHUILIMHBI B CTPYKTYpe 00pa30oBaTe/bHOI MPorpaMMbl

Vueonag nucimmmia b1.0.04 «Marematuka» Bxoaut B biaok 1. O6sa3arenpHas 4acThb
y4eOHOr0 TIaHa ¥ OCBauWBaeTcs 1Mo o4Hou dopme oOyuenust Ha 1 kypce B 1 cemectpe, obOmias
tpynoemkocth 108 wacos (3 3ET).

OcBoeHre IUCHMIUIMHBI OMUPACTCs HAa MHHUMAIBHO HEOOXOIUMBIH  00BeM
TEOPETUYECKHUX 3HAHUHU B 001aCTH IIKOJILHON MaTeMaTHKHU.

3HaHUs, TOTYYCHHBIC CTYACHTAMU B X0JI€ U3yUCHHUs JUCIHUIUIMHB «MaTemMaTHuka, MOTYT
OBITH TIOJIE3HBI MPU M3YYCHUU Takux Aucuuiiind, kak b1.0.25 «MartemaTudeckue METOIBI B
TICUXOJIOTHI,




JIMCIMITIMHA peaTn3yeTcsl YaCTUYHO C MPUMEHEHUEM AUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
texuosoruit (JJOT).

[To ounolt dopme 0OydeHHS HA KOHTAKTHYIO paboOTy ¢ mpernojaBareieM BbiaeneHo S0
aKaJeMUYEeCKHX 4YacOoB, M3 HUX 16 YacoB JICKIIMOHHBIX 3aHATHA, B TOM 4YHCiIe 6 4YacoB
OCBaMBaeTCs B AMCTAHIIMOHHOM (hopMmaTe, ¢ MCIOJIB30BAHUEM 3IIEKTPOHHOIO Kypca, 32 yaca
NPaKTUYCCKUX 3aHATHIA, B TOM YHWCle 4 dYaca OCBaMBaeTCs B AMCTAaHIIMOHHOM (opmare, ¢
UCIIOJIb30BAaHUEM DJIGKTPOHHOTO Kypca, W 22 Yaca BBIJCICHO Ha CaMOCTOSITEIBLHYIO padoTy
oOydJaronuxcs.

@opMOI TPOMEKYTOUHOM aTTECTALUU SABISETCSA DK3aMEH B IIEPBOM CEMECTPE.

3. Copep:xkaHue U CTPYKTYPa AUCHUILIUHBI
O0beM AUCHUILINHBI, Yac. ®opma
KonrakrHas padora TeKyLIero
HaumeHoBaHHe TeM 00yJarIIuXcs ¢ MpenoaBaTesieM KOHTPOJIS
Ne i/ N
(pa3neJioB) Bcero 10 BUJAM Y4eOHBIX 3aHATHH CP | ycmeBaemocTw,
J/30, 113/30, NPOMEKYTOYHOM
A0T P A0T Kce aTTecTaluu
Ounasn ghopma odyuenusn
Tema 1 DONeMEeHTHI JIMHEHHOU anreOphl 18 4 - 8 6 O, P3 KP, T
Tema 2 OCHOBBEI MATEMATHIECKOTO 18 4 _ 8 6 O, P3 KP, T
aHan3a
Tema 3 Teopust BeposiTHOCTEH 20 4/2* - 10 6 O, P3,KP, T
Tema 4 OeMeHTBl MaTeMaTHYECKOH 14 e _ 6/4% 4 O, P3 KP, T
CTaTUCTUKHU
[TpoMexxyToyHas aTTecTanus 36 9K3aMEH
Koncynpramus 2 KOHCYJIbTaLIMs
Bcero: 108 16/6* 32/4* 22 36

Hoctyn x JIOT ocymiecTBIsIeTCS KaXIbIM OOYYAIOIIUMCS CAMOCTOSTEIBHO C JIF0O0TO
ycTpoiictBa Ha  moprtane:  https:/Ims.ranepa.ru.  Ilaponb ¥ JOTMH K JIKYHOMY
KaOMHETY/TIpO(MITI0/yIeTHOM 3aITMCH MTPEIOCTABIACTCS 00yJatoIeMycCsl IeKaHATOM.

Bce ¢opmbl Tekyiero KOHTpOJIs, MPOBOAMMBIC B CHCTEME JUCTAHIIMOHHOTO O0YYEHUs,

OIICHUBAIOTCS B CUCTEME JUCTAHIIMOHHOTO o0yuenus (nanee - CIO).

Ipumeuanue: gopmvl mexywezo xommpons ycneeaemocmu. onpoc (O), mecmuposanue (T), pewenue
3ao0ay (P3), konmponvuas paboma (KP).

JIOT — oucmanyuonnvie 06pazosamenvHbie MEXHOIOSUU.

Jexyuu u npakmuueckue 3aHAmMusi, OmMMeYeHHble 36€3004KOU, nposodamcs ¢ npumenenuem J[OT.
Ocmanvhvie 3aHAMUS NPOBOOMCS 8 OUHOU Popme.

ConepxaHue IMCUMILTHHBI

Tema 1. D1eMeHTBI JIUHEHHOI aaredphl.

Martpuusl. Onpeaenurenn.

Martpuuel. Bunsl Mmatpun. /IeficTBHs Hag MaTpULIaMHU: CIIOKEHHE, YMHOKEHUE HA YHCIIO,
IIPOU3BEICHNE MAaTPULL.

Onpenenurenu BTOPOro W TpeTbero mopsaka. CBoWcTBa ompeaenuteneii. MuHoOpsl U
anreOpanyeckue JOMOIHEeHUs. Pa3noxkeHue onpenenuTeis 1o 3JIeMeHTaM Kakoro-i0o cTonodna
wiu ctpoku. [ToHsTre 06 onpenenuTene N-ro nopsijaka.

OOparTHast MmaTpuna. Panr maTpunsl.

BreipoxnenHas marpuna, HeBbIpokaeHHass Matpuna. OOpartHas wmarpuna. MeTossl
BBIYUCIICHUSI OOpaTHOM MaTpUIbl: METOJA MPHUCOCTUHEHHOM MAaTpUIbl, METOJl 3JIEMEHTapHBIX
npeoOpa3oBaHUM.

Panr marpunpsl. MeTosbl BBIYMCIEHUS paHra MaTPULIB: METOJ OKaNMIISIFOIIMX MHHODPOB,
METO/] 3JIEMEHTAPHBIX MTPeoOpa30BaHU.



https://lms.ranepa.ru/

Cucrembl THHEHBIX YPABHECHHU M.

CucreMbl TUHEMHBIX ypaBHEHUU. OJHOPOIHBIE U HEOJHOPOIHBIE CUCTEMbI JIMHEHHBIX
ypaBHeHUH. Pelienne cucrembl TUHEUHBIX ypaBHEHUI. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.
Ornpenenennsle U HeonpeneneHHble cucteMbl. opmynel Kpamepa. MaTpuuHas 3annch CUCTEMBI
JIMHEHHBIX YPABHEHUH U €€ pEellEHNUE.

CucreMa N TMHEWHBIX yYpaBHEHMH ¢ N Heu3BecTHBIMU. MeTon ["aycca.

Pemienne mnpousBosnbHBIX cucteM. Teopema Kpouekepa-Kanennu. WccnenoBanue
COBMECTHOCTH CHCTEM JHMHEHHBIX ypaBHeHumid. Meton JXopmana-I'aycca. OOmiee pemieHue
CHUCTEMBI.

Tema 2. OcHOBBI MATEMATHYECKOT0 AHAJIH3A.

MHoxecTBa.

[Tonsatue muoxkectBa. CrocoObl 3amaHus MHOXKecTB. Omnepanuu HajJ MHOXECTBAMU:
o0beIMHEHUE, TepeceueHue, pPasHOCTh, JOMOJIHEHHE MHOXECTB. JlekapToBO Mpou3BeleHUE
MHOECTB. Y HUBEpPCAIIbHOE MHOXECTBO. J(narpammel Diinepa-Benna.

DyHKUMS OJHOI NepeMeHHOM.

[Tonsatne ¢pynkumu. CriocoObr 3axanus GyHkun. OONAacTh ONMpeaesieHUs] 1 MHOXKECTBO
3HaueHnil pynknuu. Knaccupukanus Qynkumii. I'paduk Gynkunnu. OCHOBHBIE 3JIEeMEHTapHBIE
(GyHKIMYU 1 UX TpaduKy.

IIpenen ¢pynkuuu. HenmpepbIBHOCTH (DYHKIMH.

IIpenen gynkuuu. Teopemsl 0 mpenenax. beckoHeyHo Mainble U OECKOHEYHO OOJIbIINE
BenuuuHBL. JIBa 3aMeuaTenbHbIX mpenena. OmpHocroponHue mnpeaenbl. CpaBHeHHE OECKOHEUYHO
MaJIbIX.

[Tpupamenne aprymenta u ¢yHkunu. HermpepsiBHOCTD (pyHKIMH. TOYKM pa3pbiBa U UX
kiaccugukanus. JleiicTBus HaJl HEIPEPBIBHBIMU (DYHKLIHSAMHU.

JAunddepenuunanbuoe ucuncjieHne GQyHKIUUN OJHON NepeMeHHOM.

3ajaun, MNpUBOJAIIME K MOHATHIO Mpou3BoaHOM. IIpomsBoanas ¢yHkuuu, ee
reomeTpuueckuii  cmpica.  llpaBuma  nuddepenuupoBanus.  [Ipouws3BoAHBIE  OCHOBHBIX
aneMeHTapHbIX (yHkumid. JuddepenuupoBanue cnoxseix ¢yHkuuid. uddepenuupoBanue
HesBHbIX  (pyHkumid. JlupdepenunpoBanue  QyHKUMNA, 3aJaHHBIX  HapaMETPUUYECKU.
Jlorapudgmuueckoe auddepeHunpoBaHue.

Hubdepennman ¢ynknuu. ['eomerpuueckuit cmbicn auddepenmnuana. Juddepennman
CYMMBI, IPOU3BEJEHUS U YaCTHOTO.

[Ipunoxenns npousBogHoil. IIpaBwiio Jlonurans [uisi pacKpbITUS HEONPEAEIECHHOCTEM.
[TpumeHeHne TPOM3BOJHON K HccienoBaHui0 (pyHkuMi. Bo3pactanue u yObiBaHMe (YHKIMH.
OxctpemyM. OTbICKaHUE HAMOONBIIErO0 W HAaUMEHBIIETr0 3HAYEHHWH HENpEephIBHOW Ha OTpe3Ke
¢ynkuuu. Beimyknocts U BOorHyrocth. Touku meperuba. Acumnrtorsl. Cxema HccieoBaHUsS
(GYHKIMHI 1 TOCTpoeHHE IpadrKOB.

HNuTerpajibHoe ucuncieHue pyHKIUN 0OJHON epeMEeHHOM.

[TepBooOpasnas. HeompeneneHHbIN WHTErpai, €ro cBoucTBa. TabiMila OCHOBHBIX
dbopmyn uHTerpupoBanus. HemocpencTBeHHOE MHTErpUpoBaHUE. MeToJl 3aMeHbl NePEeMEHHOM.
MeTo1 UHTETPUPOBAHUS 110 YACTSM.

Omnpenenennblii unterpan. ®@opmyna Herotona-JleitOnuma. CBoiicTBa omnpeneneHHOro
MHTETpasia. 3aMeHa IIepeMEHHOM B Onpe/IelIeHHOM HHTerpase. HTerpupoBaHue o 4acTsIM.

Hecob6ctBennble nHTerpansl. MHTErpansl ¢ 6eckoHeUyHBIMU TpenenaMu. MHTerpaisl oT
HEOTPaHUYEHHBIX (YHKIIHII.

Tema 3. Teopust BeposiTHOCTEI.
IIpenmer Teopum BepositHOCTel. OCHOBHBIC NOHSITHSI TEOPUHM BepPOSATHOCTEH.
Kiaccnueckoe onpenesieHue BEpOATHOCTH.



[Ipenmer Teopuu BEpOSTHOCTEW M KpaTkas uUcTopuueckass crpaBka. CoObITHe,
BEPOATHOCTh COOBITHS, CBOWCTBAa BEPOATHOCTH. JlOCTOBEpHbIE M HEBO3MOXKHBIE COOBITHS.
HecoBmectabie  coObituss.  CoBMecTHble — cOOBITHSA.  [IpOTHMBOMONIOKHBIE  COOBITHSL.
PaBHOBO3MOXHBIE coObITHA. [lonmHas rpynma coOwiTuidl. braronmpusiTcTByIOHIME —Cllydau.
Knaccuueckoe omnpenenenue BeposaTHocTH. KomOunaropuka. ITpaBuiio ymMHOMXEHUS, MpaBUIIO
cnoxenusi. OcHOBHBIE (HOPMYJIbI KOMOMHATOPUKHU: [IEPECTAaHOBKU, Pa3MEILIEHUs, COUYETAHHUS.

OcHoBHbIE TeopeMbl TeOPHHU BEPOATHOCTEIA.

Cymma coObiTuii. IlpomsBenmenue coObiTuil. Teopema CIIOXKEHUS BEpPOSTHOCTEH.
3aBucUMBIC COOBITHS, HE3aBUCUMBIE COOBITHS. YCJIOBHAs BEPOSTHOCTH. TeopeMa YMHOKEHUS
BEPOSATHOCTEM.

®opmy.ia nojHoi BeposaTHOCTH. Popmy.a baiieca.

I'unotessr. @opmysia mosHOM BeposaTHOCTH, (hopmysia baiieca.

IToBTOpenue ucnbiTanuii. Popmyna bepuynu.

HeszaBucumble  ucnbiTanusi.  [loBropenue  ucnbiTanuii. @dopmyna  bepHysuim.
HaugeposrtHelinee ynucio HaCTYIUIEHUH COOBITHSL.

JlokanbHas Teopema Jlamnaca, unrerpansHas Teopema Jlamaca, popmyna Ilyaccona.

Cayuyaiinple Beau4uHbl. JlucKkpeTHble ciay4aiiHble BeJu4uHbl. YucjI0BbIe
XapaKTePUCTUKHU JUCKPETHOM CJy4ailHOH BeJIHYUHBI.

CrnydaiiHasi BenMYMHA. 3aKOH paclpeliesiCHUsT BEPOSTHOCTEH CIydalHBIX BEITUYHH.
JluckpeTHbIe U HENMPEPBIBHBIE CiIy4aiiHble BennunHbl. CrIocoObI 3aJaHUs 3aKOHA pacrpeesieHus
BEPOSITHOCTEW [UCKPETHOM CilydailHOW BelnuyuHbl. DyHKIHS pacupesiesieHus, €€ CBOMCTBA.
MHOrOoyroinbHUK pacipeaeneHus.

Maremarnueckue onepanuu  HajJ ~ CIydYalHBIMH  BeIMYMHAMU. MartemaTudeckoe
0’KHMJIaHHE TUCKPETHOM CIIy4ailHOM BEJIMYHUHBI, CBOMCTBA MATEMATUYECKOTO OKUIAHUS.

Jlucniepcust AUCKPETHOM CilydaliHOW BeslnduHbl. Dopmysia [Uisl BBIYUCIEHUS JUCIIEPCHUM,
CBOMCTBA JUCIIEPCHUHU.

HenpepbiBHBIE ciIydyaiiHble BeJHYMHbI. YHCI0BbIe XaPAKTEPUCTHUKH HENPEPbIBHOM
CJIY4YaHOW BeJIMYNHBI.

HenpepriBHble ciyualinple BenuuuHbl. MHTerpanpHas QyHKUMs pacrpenencHus, ee
cBoiicTBa. [luddepenunanbaas GyHKIMS pacipeaeseHus, ee CBoiicTBa.

MareMaTtnueckoe OKHJAHHE HENPEPBIBHOM CllydaliHOW BenuuuHbl. [lucnepcus
HEIPEPBIBHON CIIy4allHON BEJIUYHUHBI.

3akoHbl  pacnpeiejieHust  cay4dailHo — BeauunHbl. HopMauabHBI  3aKOH
pacnpeaeaeHus.

3aKkoHBI  pachpesiesieHus]  JAUCKPETHOM  CIydyalHOW  BENWYUHBI:  OMHOMHAIBHOE
pacupenenenue, pacnpenenenue IlyaccoHa, TeOMETpUYECKOE U THUIIEPreOMETPUYECKOE
pacrpeneieHus.

3aKkOHBl  pacCHpeleCHUs] HENPEPHIBHOM  CIy4aliHONW  BEIMYUHBI:  PaBHOMEPHOE,
IIOKa3aTeJIbHOE pacIpeielICHHUE.

Hopmainbnbiii 3ak0H pacnpenencHus. YUCI0BbIE XapaKTEpUCTUKH HOPMAIILHOTO 3aKOHA.
Oynknua Jlamaca. Beraucinenue BEpOSTHOCTH MONAJaHUs HOPMAIbHOW CIIy4aliHOW BEJIUYUHBI
Ha 3aJaHHBIM MHTEpPBAJI. BeposATHOCTH 3aJaHHOIO OTKJIOHEHUS HOPMAJbHOW CIIy4yalHOU
BEJIMYMHBI OT €€ cpenHero 3HadyeHus. [IpaBuno Tpex curm. @OpMyJHpOBKA LEHTPAIBHOM
IIPEAEIBHON TEOPEMBI.

Tema 4. D1eMeHTbI MATEMATHUYECKOH CTATHCTHKH.

IIpeamer maremarnuyeckol craructuku. CraTucTu4yeckoe pacrnpeneieHue
BbIOOPKH.

Marematnueckass cratuctuka. [Ipeamer MareMaTH4eCKOW CTAaTUCTUKHU. 3aJadd
MaTeMaTHYeCKON  CTAaTUCTHKU. Bpibopounslii  Meron. [eHepanpHas W BBIOOpOYHAs
COBOKYIHOCTH. BapuaHThl, YacTOTBl, OTHOCHTEIbHBIE YacCTOTHl. BapuanuoHHBIA P,
Craructudeckoe pacrpeaeneHue BeIOopku. Dmnupudeckas GQyHKIus pacupeneneHus. [lomurow,

7



rucrorpamMmma. BwiOopouHoe cpenHee, BbIOOpouYHas mucnepcus. Moja, MeAmaHa, pa3Max
BBIOOPKH.

CraTucTuyeckoe oleHNBaHUe.

Craructuueckue oOueHKU. TodeuHble oueHKU. CBOMCTBA TOYEUYHOM OLEHKH. MeToJbl
IIOJIy4eHUsI TOYEYHBIX OLEHOK. VHTepBaigbHble OLEHKU. JlOBEpUTENBbHBIM HMHTEPBAIL.
WHTepBanpHbIE OLIEHKU TapAMETPOB HOPMAJIBHOT'O PaCIIpPEIEIICHHUS.

CraTucruyeckue METO/IbI 00pabdoTkmn IKCIEPUMEHTAIbHBIX JAHHBIX:
KOPPe/IsIHHOHHO-PerpecCHOHHbIN aHAJIN3, AaHAJIU3.

Perpeccus. Perpeccuonnblii ananus. Bpibop perpeccMoHHOW Monenu, ypaBHEHUE
perpeccun.  OTBICKaHME  MapaMeTPOB  YPABHEHUsA  MNPAMOW  JIMHUM  PErpeccud 1o
HECTPYIIIUPOBAHHBIM JTAHHBIM.

Koppensumonnsiii  aHanus. ®dopmyna s BeIUKUCIEHUS KO3(PPUIIMEHTAa JUHEHHON
KOppeNsIn, CBoKCcTBa Kod(duimenta koppessiiuu. Tadbmuma Yenmoxka.

Ha camocmosmenvuyro pabomy cmyoenmos no oucyuniune b1.0.05 «Mamemamuxay
BBIHOCSITCS CJICAYIOIIHE TEMBI:

®opma
Tema Bonpocsl, BeiHocuMbIe Ha CPC KOHTPOJIA
CpPC

Ne
n/n

1 DneMeHTbl TMHEHHOMI Onpenenenue Matpulbl. OCHOBHBIE MATPUYHBIE ONEPALUN U UX
anreOpel cBoiicTBa. Bunpel MaTpun. OCHOBHBIE CBOMCTBA OINpPENEIUTENEH.
MuHop u anredpandeckoe JOMOTHEHHE SJICMEHTa MaTPHUIIHL.
Haxoxnenue obpaTHO#l MaTpuiel. Panr martpuisl. basucHsrii
MHUHOD.

Perienue cucrteM JIMHEHHBIX ypaBHEHHA 10 (opMysaMm
Kpamepa. cnionb3oBanue 00paTHOM MaTPHUIIBI ISl HAX0XKICHHS
pemenust CJIY.

O, P3, KP, T

2 | OcHoBbl Matematudeckoro | Ilonsrue mHOxecTBa. Onepaiuu Hag MHOXecTBaMu. Yucnoseie | O, P3, KP, T
aHanIM3a MHOXKECTBa

[onstne Qynkmun. Crmocobbl 3amanus QyHKuH. OO6IacTh
OTIpeIeTIeHUS u MHO>KECTBO 3HauYCHUH GbyHKIHH.
Knaccudpukanust ¢yHKIwid.

Onpenencane mnpexena ¢ynknum. CBoiicTBa  IpenenoB
¢yakumii. beckoHedHo Oonpmpie W OSCKOHEYHO Malble

(hyHKIHM.
IIpupamnienue apryMeHra, HIpUpalieHue (hyHKIMH.
HenpepbIBHOCTS. CaoiicTBa HEIIPEPBIBHBIX (GYHKLMIA.

Knaccugukarms Touek pa3psipa.

Juddepenunposanue. IlpousBonHas. ['eomerpudeckuit u
(buznueckmii CMBICTT MIPOU3BOHOM. IIpaBuna
T pepeHIIPOBAHIS. Tabnuma TIPOM3BOTHBIX oT
3JIEMEHTapHBIX (QyHKIHUI.

[lepBooOpasnas. Heomnpenenennbrii  wHTerpan.  CBoiicTBa
HEONpENeNICHHOT0  WHTerpaia.  Tabmuma — CTaHAapTHBIX
MHTETpaJoB.  MeTox  3aMeHBl  IepeMeHHbIX.  Metoa
MHTETPUPOBAHUS 110 YACTSIM.

Onpenenenue onpeneineHHoro narerpaita. @opmyna HeroToHa-
Jleitbnnna. CBOWCTBA OMPENENICHHBIX HWHTETpaNoB. MeTon
3aMeHbI llepeMeHHbBIX. MeTo/] MFHTErpUPOBaHHMS 110 YaCTSIM.

3 Teopus BeposiTHOCTEM Krnaccudeckoe onpenenenue BepositHocTd. KomOnHaTopuka.
Cymma coOsrTuii. [IponsBenenne coobiTnii. Teopema CloKeHHS
BEpOSITHOCTEN. Teopema YMHOKEHUSI BEPOATHOCTEM.

I'umoTes3sr. @opMyia oTHOM BeposITHOCTH, hopmyra baiteca.
HezaBucumble ucnbitanus. [loBropenue ucnbitanuit. ®opmyna | O, P3, KP, T
bepnynmu.

CnyyvaiiHeie BenmuuuHbL Ormpenenenue. CrocoObl 3amaHus.
3akoH pacnpesesieHus. YucnoBble XapaKTepUCTUKU
Hopmainbsnoe pacipenencHue. Teopema JIsmyHoBa.
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L[CHTpaJ'II)HaH npeaciibHadg TCopeMa.

DJ1eMEHTBI
MaTeMaTHYCCKOMN
CTaTHUCTHUKHU

OcHoBHBIE 3aja4n MaTeMaTH4ecKon CTaTUCTHKHU.
CraTHCcTHIECKOE pacIpeesieHIe BEIOOPKH.

TodeuHble OIIGHKM YHCIIOBBIX XapakTepUCTHK. [loHsATHE 00
WHTEPBAILHOM OICHHUBaHMHU. [loCTpoeHHE IOBEPUTENBHBIX
WHTEPBAJIOB I MaTEMaTHYECKOTO OXXHIAHHA U CPEIHETO
KBaJIpaTUYECKOTO OTKJIOHEHUS HOPMAJIBHO pPACHpEIEICHHON
CIy4ailHON BEIUYUHBI.

DJeMEeHTHl  KOPPEJSILMOHHOTO  aHaIM3a. Haxoxnenne
Ko3(dULIKeHTa KOppeIAUUH. ODJIEMEHTHl  PErpecCHOHHOTO
ananm3a. [loctpoeHne SMIMPUUECKOTO YPaBHEHHS PErPECCHH.

O, P3, KP, T

4. MarepuaJjbl TEKYIIero KOHTPOJIsI yCIIeBaeMOCTH o0ydarommxcs U (poH/
OLIEHOYHBIX CPEICTB MPOMEKYTOYHON ATTEeCTAIUM MO IMCUMILIHHE

4.1. ®opMbl M MeTOAbI TEKYUIEr0 KOHTPOJISI YCNEBAEMOCTH M IPOMEKYTOYHOM
aTTecTalnuu.

4.1.1. B xone peanusanuu aucumiviuabl b51.0.04 «Mamemamuka) nucnob3ylTces
cJieyIonue MeToIbl TEKYIEero KOHTPOJIsl YCIIeBaeMOCTH 00y4aromMXcs:

Ne n/m

HaumenoBaHue TeM (pa3aesioB)

MeToabl TeKYIIEro KOHTPOJIA
yCneBaeMoCTH

Qunas ¢dopma

Tema 1

DJeMeHTHI TMHEHHOH anreOpsl

VYeTHBI onpoc
Pewenne 3anay
KonTponbHas pabora
TectupoBanue

Tema 2

OCHOBBI MATEMATHYECKOI'O aHAIH3a

VYeTHBI onpoc
Pemenmne 3amau
KonTponbHas pabora
TectupoBanue

Tema 3

Teopus BeposiTHOCTEN

VYeTHBI onpoc
Pemienue 3amay
KonTponbHas pabora
TectupoBanue

Tema 4

DIeMEeHThl MATEMATHYECKOM CTaTUCTUKHU

VYeTHBI onpoc
Pemienue 3amay
Kontposbnas padbota
TectupoBanue

4.1.2. TlpomexyTouHasi arTecTanusl NPOBOAMTCA B (opMe IK3aMeHA B NEePBOM
ceMecTpe. JK3aMeH NMPOBOAUTCS ¢ MPUMEHEHHEM CJeAYIIMX METOA0B: YCTHOTO OIpoca Mo
MEPEYHIO TPUMEPHBIX BOMPOCOB U3 1. 4.3.2, pereHus 3a1a4 1 TECTUPOBAHUS.

4.2. MarepuaJibl TeKyLIero KOHTPOJIsl YCIIeBAeMOCTH.

Tema 1. D1eMeHTHI JTUHEHHOH anredpbl
Martpuusl. Onpenenurenn
Bomnpocsl 11 yCTHOTO onpoca:
1. Marpuupl. JleficTBUs Haa MaTpULIaMU: CJIOXEHHE, YMHO)KEHHE Ha YHUCIIO, MPOMU3BE/IECHUE
MaTpHLL.
2. OnpenenuTeny BTOPOTO U TPETHETo MopsKa.




3. MuHOpsl U anrebpandveckue TOMOTHEHHs. Pa3liokeHHe OmpeNeNuTeNst MO JJIEMEHTaM

KaKoro-1mbo psijia.

4. Tlonstue 06 onpenenuTesne N-ro MopsaKa.

1.

Tunosple 3aXaHNUA:

1 -2 3
Hatitu matpuity 3A miist matpunel A= |0 4 —11.
5 0 0

2. Haiitu cymmy u pazHocts Matpun A u B, eciiu

1302 4 -3 2 -2
A= B= .
4 1 31 -3 0 4 0

3.

Haiitu AB u BA, eciu

ey

OOpaTHast MmaTpuna. Panr MmaTpunsl
Bonpocs! 1u1s1 ycTHOr0 onpoca:

Mertoapl BeIUMCIEHUS OOpPAaTHOM MaTPHUIbl: METOJ AJIEMEHTapHBIX MPeoOpa3oBaHMI, METO/
MPUCOEIUHEHHOW MaTPUIbI.
Panr marpunel. MeToabl BBIYMCICHUS paHTa MATPUIBI: METOJ OKAMMIIAIOIIMX MUHOPOB,
METO/] JIEMEHTAPHBIX MTPE0Opa3OBaHUN.

Tunosbie 3a1anus:

322
1. Mana matpunia A= |1 3 1|. Haiitu oOpatnyro maTpuiry.
53 4
2. Haiitu matpuity, oOpaTHyIo MaTpuiie
1 -2 3
A=10 4 -1|.
5 0 0
CraenaTb IPOBEPKY.
3 57
3. Onpenenuts panr MaTpunbl A=|1 2 3
1 3 5

Cucrembl JuHeiiHbIX ypaBHeHuil. ®opmyasl Kpamepa. Matpuunsbiii meroa. Meron

I'aycca. UcciienoBanue COBMECTHOCTH

NS

Bomnpocs! 1Jist ycTHOTO onpoca:

Pemenue cucrem nunelrnbix ypasHeHuii. @opmynsl Kpamepa.
MartpuyHas 3anuch CUCTEMBI JIMHEMHBIX YPABHEHUM U €€ PELICHUE.
Pemenne cucrem nuHelHbIX ypaBHeHui. Merton [Naycca.
Teopema Kponekepa-Kanemnu. HccnenoBanue  COBMECTHOCTM  CUCTEM — JIMHEMHBIX
YpaBHEHUM.
Merton Xopaana-I'aycca. basucHsle pemeHus.
Tunossle 3a1aHus:
1. Metonom I"aycca pemuTh cucteMy ypaBHEHUMN:
Xy +2Xy — X3 =1,
2%y —3Xy + X5 =3,
2. Pemuth cucteMy B MaTpuuHOU opme
10



3X, + X, — X3 =2,
X — Xy + X3 =2,
X +2X, +2X3 =7,
3. Pemuth cucremy, ucnomns3ys popmyinsl Kpamepa:
X +2X, —3%X3 =0,
2% — X, +4X;5 =5,

Tema 2. OCHOBBI MATEMAaTHYECKOI0 AHAJIH3A

Mpuo:xecTBa
Bonpocsl 11 yeTHOr0 onpoca:

1. Tlonstue muoxectBa. CriocoObl 3a/1aHNsI MHOKECTB.
2. Omnepanuu HajJ MHOXECTBaMU: OOBEIMHEHHE, IIEPECeYeHHEe, Pa3HOCTb, JONOJIHEHUE
MHO€ECTB.
JlekapTOoBO MPOHU3BEAECHUE MHOKECTB.
VYHuBepcanpbHOE MHOKECTBO. Jlnarpammel Diinepa-BenHa.
Tunosbie 3a1anus:
1. Onucarb nepeyncieHnueM 3JIEMEHTOB MHOXKECTBO:

a) A={xeZ: (x—3)(x*-1)=0ux>0}

b) A={xeR: x*=3x*+2x=0}

c) A={xeN: x*-3x—-4<0}

2. IlycteA = (-1; 2], B =[1; 4). Haiitu muoxectBa AUB, AnB, A\B, B\A u u300pa3utsb
UX Ha YNCIOBOU OCH.

3. Ilyctp yHuBepcanbHOe MHOecTBO U — MHOXKECTBO BCEX COTPYAHHMKOB HEKOTOPOU
¢upmbl; A — MHOXXECTBO BCEX COTPYIHUKOB JaHHOW opraHuzanuu crapume 35 ner; B —
MHO>KECTBO COTPYIHUKOB, UMEIOIIUX cTax padoTsl Oonee 10 sner; C — MHOXKECTBO MEHEIKEPOB
¢upmbl. OnpeaenuTs CoAePKATENbHbIN CMbICI KayKO0r0 U3 CIEAYIOLINX MHOXKECTB!

B; AnBNC; AU(BNC); B\C; C\B; An(B\C); (AnB)\C, AB,
B\A, (AnB)uC, An(BUC).

DyHKIUA OAHON EePEeMEHHOMI
Bonpocs! 1J1s1 ycTHOrO onpoca:

How

[TonsTue GyHKIMH.
O6uacTp onpeaeneHuss 1 MHOXKECTBO 3HaYEHUH (PYHKIINU.
CriocoObI 3a1aHusT PYHKITUH.
Knaccupukanusa ¢pynkumit. I'papuk @yHkuun. OCHOBHBIE 3JI€MEHTapHble (PYHKIMH M UX
rpaduxmu.
Tunossle 3a7aHus:
1. Haiitu oGmnacTh onpeieieHus 1 MHOKECTBO 3HaYeHUH (pyHKIUH

1
y=—"F————
V=X +X+2
2. YCTaHOBHUTbH YETHOCTh MIIM HEYETHOCTh (DYHKLIUH
fF(X)=x"—x>+x, f(X)=+v1-x*, f(x)=x*+5x.
IIpenen pynkuuun. HenpepsiBHOCTE QyHKIMHU
Bonpocsl 11 ycTHOr0 onpoca:

el AN

y =sinx, +Ilg(x—1)"

1. TlocnenoBarenpHOCTH. [Ipeaen mocnenoBaTeTbHOCTH.

[Tpenen Gpyunkuuu. Teopemsl o mpenenax.

3. beckoHeuHo Majble W OCCKOHEYHO OOJBINIME BETUYHMHBI. JIBa 3aMedyaTeNIbHBIX Tperela.
Opnocroponnue npenensl. CpaBHEHHE OECKOHEYHO MAIbIX.

N
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4. Tlpupamenue aprymenta u (yHkiuu. HempepbiBHOCTH (QyHKUMHU. TOukd pas3peiBa M HX
knaccugukanus. /leiicTBus HaJl HEPEPBIBHBIMU (QYHKLIHSAMHU.
Tunossle 3a1aHus:

o 2 _ 3 _
1.HaHTanez[eﬂbll)|im$X;8, 2)|im3x 4, 3) lim =

X—>—2 X° + x—o X — 2 x—2 X —2

2. Haiitu ipenent [jm SMKX  _ const -
x—0 X

E k)"
3. Haiitn I|m(1+ x)x, I|m(1+—j _
x—0 X—>00 X
JudpdepennnaibHoe HCHHUCIEHHE (PYHKIIUM OHOM NepeMeHHOU
Bonpocsl 1J1s1 yCTHOTO onpoca:

1. TlpousBonmHas QyHKOHH, €€ TeomeTpudeckuil cmbici. llpaBuna muddepeHIpOBaHUS.
[Tpon3BoiHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKuMHA. JuddepeHunpoBaHue CIOKHBIX
¢ynkuuii. duddepenuupoBanue HesBHbIX (yHkumid. [uddepennupoanue QyHKIUi,
3aJlaHHBIX Napamerpuuecku. Jlorapupmuueckoe auddepeHurpopanue.

2. Ilpunoxenus mnpomsBoguoi. IlpaBuno JlomuTans s pacKpbITHS HEONPEICICHHOCTEH.
[TpumeHeHne Npou3BOIHOM K HccaeoBaHNI0 GyHKIMNA. Bo3pacTanue u yObIBaHHE (QYHKLUU.
OkcrpemyM. OThICKaHUE HAUOOJIBIIETO M HAMMEHBIIETO 3HAYSCHHUI HEPEPHIBHON Ha OTpEe3Ke
¢ynkuuu. Beinmyknocts 1 Borayrocts. Touku nepern6a. Acumnrtorsl. Cxema Uccie10BaHus
(GYyHKIUH ¥ TOCTPOSHHE TPAPHUKOB.

TunoBble 3agaHuA:

1. Haiiti mponsBoaHbIe ()YHKITHIA: y = sinkx, y =tgpx, y —sin</X, y = cos ’%'
+ X

2. Haiiti mpon3BoHbIC (QYHKITHIA:

y =3sin’ x; y=cos’x; y=+/sinx; y=\/sin2x+3cos34x.

. 1 .
3. Haiiti mpousBoanbie pyHKIMIA: Y = arcsin2x; Yy = arcctg T; y = arcsin® 3x.
X

HNuTerpajbHoe ucUMcIeHHe PYHKUMHU OHO NepeMeHHOol
Bomnpocs! a1 ycTHOro onpoca:

1. IlepBooOpa3nas. Heonpenenenuslii uHTerpai, ero cBoiictBa. Tabiniia OCHOBHBIX (hopmyl
UHTErpupoBanusd. HenocpeacTBeHHOe HMHTErpupoBaHue. MeTox 3aMeHbl IIEpEMEHHOM.
Meroa MHTETPUPOBAHUS 10 YACTSIM.

2. Onpenenennbiii uHTerpan. @Popmyna Herorona-JlelOnuma. CBoMCTBa ONpeEIeHHOTO
MHTETpasia. 3aMeHa IIepeMEHHON B OIpe/IelIeHHOM HHTerpase. HTerpupoBaHue o 4acTsIM.

3. HecoOctBennble uHTerpaisl. MHTerpansl ¢ OecKOHEUHBIMH mpenenamu. VHTerpanasl oT
HEOTPaHUYEHHBIX (YHKIIHI.

Tunosble 3aJaHuA:

1. Haiiti unTerpan j(5cosx+2—3x2+1_ 24 de.
X X +

2. Haiitu unterpai I os3xdx .

3. Haiitu unTerpan [ dx .
X~/ x? —a?
Tema 3. Teopusi BeposiTHOCTEH.
IIpeamer Teopum BeposiTHOCTeH. OCHOBHBIC NOHATHS TEOPUHM BEPOSATHOCTEN.
Kuaaccnueckoe onpenesieHue BepOATHOCTH.
Bomnpocsl 11 yCTHOTO onpoca:

1. Knaccuueckoe onpezaeneHre BEpOSTHOCTH.
2. HemocpencTBeHHBIN TTOICYET BEPOSITHOCTEH.
Tunosble 3aJaHUs:
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1. B ypue umerorcs 10 mapos: 3 6enbix U 7 uepHbIX. M3 ypHBI Hayraj BBIHUMAETCs OJIMH
map. KakoBa BeposITHOCTh TOTO, YTO ATOT IIap: a) Oemblii, 0) YepHBIii?

2. KakoBa BEpOSITHOCTb MOSBICHHUS YETHOIO 4YMCIAa OYKOB IPU OJHOM OpOCaHHUU
urpanbHoro kyouka? (UrpajibHbll KyOUK — KYOUK, TpPaHH KOTOPOTO OTMEUYEHbI HoMepamu 1, 2, 3,
4,5,6.)

3. Bpomensr 3 MmoHeThl. HaliTh BEpOSTHOCTH TOTO, YTO BBIMAIYT JIBA «repOay.

OcHoBHbIE TeopeMbl TEOPHHU BEPOATHOCTEH

Bonpocs 1151 yeTHOTO onpoca:

1. Cymma u npousBeaeHue COObITUH.
2. BeposSTHOCTh CYMMBI COOBITHH.
3. BeposTHOCTh poU3BenEHNS COOBITHIA.

Tunosple 3aXaHNA:

1. B nenexHo-emieBodt jnorepee Ha kKaxasie 10000 OuneroB pasbirpeiBaercs 150
BelleBbIX U 50 IeHeXKHBIX BHIUTPHINICH. UeMy paBHA BEepOSTHOCTh BBIMIPBIIIA JJis Biaaeibla 1
JoTepeitHoro o6unera?

2. BeposTHOCTH IOJIOMKH TIEPBOTO CTaHKa B TeueHHe cMeHbl paBHa 0,2, a BToporo — 0,13.
Uemy paBHA BEpOSATHOCTH TOTO, UTO 00a CTaHKA MOTPEOYIOT HANIAJKU B TEUEHHUE CMEHBI?

3. JIBa cmopTcMeHa HE3aBUCHMO JApPYr OT JApyra CTPENsioT IO OJHOM MHIICHH.
BepositTHOCTh nOnMaanus B MUlIeHb IepBOro cnoprcmena pasHa 0,7, a Broporo — 0,8. Kakosa
BEPOATHOCTH TOTO, YTO MUIIIEHB Oy/IET MOpakeHa.

®opmy.ia nojHo# BepossTHOCTH. Popmy.ia baiieca

Bonpoch 1151 yCTHOTO onpoca:

1. ®opmyna noaHON BEPOSITHOCTH.
2. ®opwmymna baiieca.

TunoBble 3aJaHUs:

1. IIpenmnonoxxuMm, 4To U3 mapTuu aerainend 20 u3roToiaeHo Ha 1-m cTaHke, 25 — Ha 2-M
CTaHke, 5 — Ha 3-M cTtaHke. M3BeCTHO, YTO BEpOSATHOCTHU BBIITyCKa OpakOBaHHOM JeTaiu Ha 1-M,
2-M u 3-m cra"kax coorBercTBeHHO paBHbl 0,02; 0,01; 0,05. KakoBa BEpOSTHOCTH TOTO, YTO
B3sITasi Haylauy JieTallb OKaXXeTcs OpaKOBaHHOM?

2. JIea aBTOMaTa MPOU3BOAAT OJMHAKOBBIC AETalM, KOTOPbIE MOCTYMAIOT Ha OOIIUN
KoHBeiep. [IponM3BOAUTENHFHOCTh MEPBOrO aBTOMaTa BJBOE OOJBIIE MPOU3BOAUTEIILHOCTH
BTOpOro. IlepBriii aBTOMaT mpousBoauT 60% Aeraneil OTIMYHOTO KadecTBa, a BTopoil — 84%.
Haynauy B3siTast ¢ koHBelepa AeTallb OKa3ajach OTIIMYHOTO KadyecTBa. HailTu BeposiTHOCTH TOTO,
YTO JIeTallb MPOU3BEACHA MEPBBIM aBTOMATOM.

IoBTOpenue ucnbiTanuii. ®opmyaa bepuyaian

Bonpocsl 111 yeTHOr0 onpoca:

1. He3aBucumsle ucnbiTanus. [loBropeHue ucbITaHUMA.
2. ®opmyna bepuynnu. HaueposiTHeliee 4nuciio HaCTYIUIEHUH COOBITHSL.
3. JlokanpHas Teopema Jlamnaca, naTerpanbHas TeopemMa Jlamnaca, popmyna [Tyaccona.

Tunosble 3aJaHuA:

1. JIBa paBHOCHJIbHBIX IIAXMAaTHCTa WIPAIOT B IIaxMaThl. YTO BeposiTHEE: BBIMTPATh JIBE
NapTUH U3 YEThIpeX WK TPU MapTHU U3 MIECTH (HUYbM BO BHUMAaHUE HE IPUHUMAIOTCS)?

2. Jlnsg cTpenka, BBIIOJHSIOMIETO YIPaXHEHHE B THPE, BEPOATHOCTH IIONACTh B
«10JI04KO» MPHU OJTHOM BBICTpEJIe HE 3aBUCUT OT PE3yJIbTATOB MPEIIIECTBYIOIIMX BBICTPEIOB U
paBHa p = 1/4. CnoptcMeH crenan 5 BbicTpenoB. HaliTu BepoSTHOCTH TOro, 4TO OH: a) IMomal
OJIUH pa3; 0) X0oTs OBl OJIMH pa3; B) HE MEHEe TPeX pas.

3. CagoBoj cienail OCeHbI0 6 MPUBUBOK. 10 OMBITY MPONUIBIX JIET U3BECTHO, YTO MOCIIE
3UMOBKM 7 U3 Kaxablx 10 uepeHKOB oOcCTaBaduCh KHU3HecrnocoOHbIMH. Kakoe uwmcio
MPWKUBIIUXCS YEPEHKOB Haubosiee BEPOSITHO?

Cayyaiinple Beau4uHbl. JlMcKpeTHble ciay4dailiHble BeJqu4MHbl. YucCI0BbIE
XapaKTePUCTUKHU JUCKPETHOM CJIYy4YailHOH BeJIHYUHBI
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Bonpocsl 11 ycTHOr0 onpoca:

1. Cayuaiinple BenuuMHBL JIMCKpPETHBIE CIy4ailHbIC BEJIWYUHBI. 3aKOH pacIipeaeleHUs
JUCKPETHOM Ciy4alHOM BenuuuHbl. PAn pacnpenenenus. @yHKLIUS pacHpenciieHUs, €€
cBoiicTBa. MHOTOYTrOJIbHUK pacrpeaeneHus, PyHKIHs pacipeiesIeHus.

2. MaremaTHueckoe OKMJIAaHWE  JUCKPETHOMN CIIy4alHOHN BEJIMYUHBI, CBOMCTBA
MaTeMaTU4YeCKOro oxujanus. Jlucrnepcus TuCKpEeTHOM ciaydaitHoi BennuuHbl. Dopmyna st
BBIUMCJIEHUSI TUCIIEPCUH, CBOMCTBA Aucniepcuu. CpelHee KBapaTHYECKOE OTKIOHEHHUE.

Tunosple 3aXaHUA:

1. JlaHbl BEpOATHOCTM 3HAYEHWH ciy4yaiiHOM BenuuuHbl X: 3HaueHue 10 wumeer
BeposATHOCTH 0,3; 3HaueHue 2 — BepoaTHocTh 0,4; 3HaueHue 8 — BepossTHOCTh 0,1; 3HaueHue 4 —
BeposATHOCTb 0,2. [locTpouTs psin pacnpeneneHus ciydailHol BETUYUHBI X.

2. JluckperHas ciydaiiHasi BeJIMurHa X UMEET psJl paclpeieICHUs:

X|1 |3 |5

p [04]01]05

[TocTpouts psin pactpeneneHus cirydyaitHoi BeTuuIuHbl 3.X.

3. JaH psin pacupeneneHus ciydyaiHONW BeITUYUHBI X.

X |10 |20 |30 |40 |50

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

Haiitu ¢pyHkuuio pacnpeneneHust BEpOSITHOCTH 3TOM CllydyallHOM BETMUMHBI.

HenpepbiBHbIE ciiydyaiiHble BeJMYHHbI. YHCI0BbIEe XaPAKTEPUCTHKH HeNpPepbIBHOM
CJIy4aiilHOW BeJTMYMHBI

Bonpocsl 11 yeTHOr0 onpoca:

1. HempepbiBHble ciyyaiiHple BenuW4MHBL. VHTerpaibHas QYHKUMS paclpeneieHus, ee
cBoiictBa. [luddepenunanbaas GyHKIMS pacipeaesieHus, ee CBoicTBa.
2. YucnoBele XapaKTEpUCTHKH HENPEPHIBHOW CIy4ailHOM BENUYMHBL: MaTEeMaTUYECKOE
OKHUJaHUE, TUCTIEPCUSL.
Tunossle 3a1aHus:
1. CinyyvaitHas BenuuMHa X TIOJYMHEHA 3aKOHY PACIPEIEICHHUS C IIOTHOCTHIO f(x),

pu4yemM
0, x<O
f(x)={a(3x—x?) 0<x<3
0, x>3
TpeOyetcst HaiiT KOA(hOUIIMEHT &; HAWTU BEPOATHOCTH MoOManaHus X B MPOMEKYTOK
(1,2).
2. OyHKIMs pacnpeaeneHus CIydailHoW BeTMUUHbI X 3a]jaHa BEIPAKCHUEM
0, npu x <0,

2

F(X)z X?, npu 0< X <2,

1, npu x> 2.

Haiitu ¢pyHKINIO TUIOTHOCTH.
3. Haiitn ¢yHKIIMIO pacnpeneneHus CiIy4yailHOW BENWYWHBI, (QYHKIHUS IUIOTHOCTH
KOTOpPOM UMEET BUJ

0, x<0,
(x-3)

f(x)=

, 0<x<3

0, x>3
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3akoHbl  pacnpenejieHust  caydailHoW ~— BeauuuHbl. HopmanbHblli  3aKOH
pacnpeneaeHus
Bonpocsl 1151 ycTHOro onpoca:

1. 3axonsl pacmpenenaeHus TUCKPETHON CIIy4aiflHON BEJIMYMHBL: OMHOMUAIBHOE pacIipeieieHue,
pacupenenenue Ilyaccona, reoMeTpuuecKoe U ruIepreoMeTpu4ecKoe paclpeesicHue.

2. 3akoHBI pacnpezesieHus] HeMpepbIBHOM ClydyaifHOM BETMYHHBI: PABHOMEPHOE, MOKA3aTeIbHOE
pacnpenenenne. HopMalibHbIN 3aK0H pacpeaeieHus.

3. HopmanbHblil 3akoH pacnpezneneHusi. UHcIoBble XapaKTEPUCTUKH HOPMAaJbHOTO 3aKOHA.
Oyukuua Jlannaca. BerumcineHue BEpOSTHOCTH IONAJAHUsS HOPMAJIbHOM  CIIydalHOU
BEJIMYMHBl Ha 33JlaHHbIA MHTEpBajl. BeposSTHOCTh 3aJaHHOIO OTKJIOHEHHS HOPMAaJIbHOU
CIIy4allHOM BEIMYMHBI OT €€ CpeaHero 3HaueHus. [IpaBuio Tpex curm.

Tunosple 3aXaHNA:

3axonvl pacnpedenenus OUCKPEMHOU CIYH4AUHOU 8eTUYUHDL

1. IlocTpouTh psia pacnpelnenceHus 4YMciia NOMAaJaHUi MAYOM B KOpP3MHY IpPH JBYX
Opockax, eci BEpOATHOCTh nonaganus pasHa 0,4.

2. B maptuu u3 10 nmeraneii umeercss 8 crangaptHeix. Haynmady oToOpanbl 2 ngeTainu.
CocTaBuTh 3aKOH paclpe/ieleHNs] YUCIla CTaHIapTHBIX JIeTalel Cpeli OTOOpaHHBIX.

3. U3 opyaus mpou3BOAUTCS CTpenbda Mo Ienu 10 MepBoro momagaHus. BeposTHOCTH
nonaganus B uenb p=0,6. HaliTu BeposATHOCTH TOTO, YTO MOIMA/IaHUE MPOU3ONACT MPU TPETHEM
BBICTpEJIE.

3axonwvl pacnpedenenus HenpepvIBHOU CIYYAUHOU eNUYUHDB]

1. Cnyyaitnas BenuunHa X 3agaHa QyHKIHMEH MIIOTHOCTU BEPOSITHOCTEH:

0, x<-5,
f(x)=<1, -5<x<-4,
0, x>-4.

Haiitu F(X), moctpouts rpaduku pyukuuii f(X), F(x), maittu M(X), D(X).
2. DyHKIMS pacrpeneNeHus: paBHOMEPHO paclpe/eieHHOW CIlydailHOH BEeTMYMHBI X
UMEET BUJL:

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

Haiitu miotaocts pacnpenenceuus f(x), M(X), o(X).

3. HenpepeiBHas cinydaiiHas BeimuuHa X pacrpesiesieHa Mo MoKa3aTeIbHOMY 3aKOHY:
£(%) 0 mpu x <0,
X) =
4e™ nmpu x> 0.
Haiiti BeposiTHOCTH TOTO, 4TO B pe3ynbTare UcHbiTaHuil X momaaer B uHTepBan (0,2;
0,5).
Tema 4. DjeMeHTbl MATEMATHYECKOH CTATUCTHKH

IIpenmer maTtemaTnveckoii craTucTuku. CTaTHCTHYECKOE pacnipeaeieHre BbIOOPKHU
Bonpocsl 11 ycTHOr0 onpoca:

1. Boi6opka. Bapuaunonnsiii psia. CTaTUCTHUECKHUM PsiaL.

2. Tlomuron. I'mcrorpamma. OMnupudeckas GyHKIHS pacipeaeieHus..

3. Brrbopounoe cpenHee, BRIOOpOYHAs Aucriepcus. Moia, Meauana, pa3Max BEIOOPKH.
Tunossble 3a1aHu:
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1. Ilyctp u3yuaercs ciydaiiHas BeiaMYMHAa X — YUCIO NPONYLIEHHBIX 3aHATUH IO
HEKOTOpOMY TIpeaMeTy y 25 ctyneHToB 1 kypca. C moMoIpio xKypHaia MoCemaeMOCTH COOpaHbl
JTaHHBIE O YMCJIEC IPONYLIEHHBIX 3aHATUI U MTOJIY4YEHBI CIEAYIOUINE 3HAUECHUS:

2,5016,3,0,1,5,4,0,3,3,21,4,0,0,2,3,6,0,3,0, 1.

CocTaBUTh BapuallMOHHBIN psAJl, CTATUCTUUYECKUM Psil YACTOT U OTHOCUTEJIbHBIX YACTOT.

2. MI3BECTHO CTaTUCTUYECKOE PACTIPECIECHUE YACTOT.

Xi 1 |2 |3 |4
N 2015|110 |5

Haiitu BBIOOpOUHOE cpenHee, BBIOOPOUHYIO MAMCIEPCHI0 U BBIOOPOYHOE CpeliHee
KBaJPaTHYECKOE OTKJIIOHEHHUE, ONPEACTUTh pa3Max BIOOPKH.

3. Bpemst peieHrst KOHTPOJIBHOM 3a/1aul YUSHUKAaMU 5-TO Kjacca (B CEKyHIaxX ):

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

CocTaBUTh TaONUIly CTATUCTUYECKOTO paclpenenacHus, pa3ouB npomexyTtok (14, 77) Ha
7 MIHTEPBAJIOB, IOCTPOUTH TMCTOTPAMMY OTHOCUTEIBHBIX YaCTOT.

CraTtucruveckoe OleHUBAHHUE

Bonpocs! 1J1s1 yeTHOrO onpoca:

=

CratucTuyecKue OLeHKH.

Toueunble oneHkH. CBONCTBA TOYEUHOM OLEHKHU. MeTobl OTyYEHHUS! TOYEUHBIX OLICHOK.

3. HnrepBanbHble oueHKH. JloBepUTENbHBIM HHTEpBall. HTepBajibHbBIE OLIEHKH MapamMeTpoB
HOPMAJIbHOI'O pacrpeaeeHusl.

TunoBble 3agaHuA:

1. M3 renepanbHOi COBOKYITHOCTH M3BJIeYEeHA BBIOOpKA oObema N = 50:

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

Haiitu HecMeleHHYIO OLIEHKY T€HEpaIbHOM CPEeIHEM.

2. ITo Be1OOpKe (N = 41) HalijieHa cMeleHHas! OLleHKa reHepanbHoi aucniepenn Dp = 3. Haiitu
HECMEILEHHYIO OLIEHKY TUCIIEPCUN TE€HEPAIBHOM COBOKYITHOCTH.

3. B urore natu usmMepeHuil JUIMHBI CTEPKHSI OJHUM Nprubopom (6e3 cucTeMaTH4eCKUX
olMOO0K) MOJy4YeHbl cieayromue pesyabtatel: 92, 94, 103, 105, 106. Haiitu: a) BEIOOpOUYHYIO
CPEHIOIO JTMHY CTEPKHS; 0) BBIOOPOUYHYIO M UCTIPABJICHHYIO TUCIIEPCUU OMMOOK Mpudopa.

CraTucruyeckue METOABI 00padoTkm IKCIEPHUMEHTATbHBIX JAHHBIX:
KOpPpeJIsifNOHHO-PerpecCHOHHbIN aHAJIM3
Bonpocs! 1J1s1 yCTHOTO onpoca:

N

1. Perpeccuonnsiii ananmu3. BpiOOp perpeccMOHHON MoOJenu, YpaBHEHHE PETrPEecCHH.
OtpIckaHMe NAapaMeTpPOB YPAaBHEHHs MNPSIMOW JIMHMM PETPECCHM IO HECTPYNIHPOBAHHBIM
naHHbIM.  OTBICKaHME TAapaMeTPOB  YpaBHEHHS MPSAMON JIMHUM  PErpeccud 1o
CIpYNIUPOBAHHBIM JaHHBIM.

2. Koppensuuonnsrii anamu3. @Popmyna ans  BBUKCICHUS KOX(POUIMEHTA JTHHEHHON
KOppensiuu, cBoiictBa ko3¢ ¢unuenta koppemsuuu. Tabmuna Yennoka. IIposepka
TUIOTE3bl O 3HAYUMOCTU BEIOOPOYHOT0 KO3 GUIIUEHTA KOPPETSILUH.

Tunossle 3a1aHu:
1. DKOHOMHMCT, W3ydasi 3aBHCHMOCTH BbIpaOOTKH Y (Oen.ed.) Ha OAHOTO pabOTHHKA

TOPrOBIM OT BEJIMYUHBI TOBapoobopora X (Oew.ed.) Mara3uHa 3a ONPEACNEHHBIA TEPHO,

MOJTy4nJI JaHHBIE IO N = 15 mMara3uHaM 0IMHAKOBOTO MpOouIIs:
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Nep/m| 1|23 |4]5 678910111213 14|15
X 1150|388 (85|28 |146|34|95|50[134|120| 74 140|110 60 | 86
Y 7,2158]75/44184145]7,0|50|/6,4/80/6,0/78]|6,2|58]|6,0

[Tonarast, yto Mexay npuzHakamu Y U X UMEET MECTO JIMHEIHAs KOPPEALIMOHHAs CBA3b,

OTpE/ICNIUTh  BBIOOPOYHOE ypaBHeHHEe perpeccun Y =D+ pxy(X —)_() U BBIOOPOUHBII

Kod(puureHT nMHEeHHOW Koppensuuu I, IlocTpouTh auarpaMMy paccesHus W JIMHUIO

perpeccun. CrenaTh BBIBOJbBI O HAIpPaBICHUU U TECHOTE CBSI3U MEXAy mokazaresnsMu Y u X.

Hcnonb3yst IOIYyYEHHOE JIMHEHHOE YPABHEHUE PErpecCHM, OLICHUTh O0XXKMAAEMOE 3HAYCHUE
*

npusHaka Y mpu X = 90 oer.eo.

OuneHovyHas MIKAJIa YCTHOIO ONpoca

VYpoBeHb 3HaHMH, YMEHHH M HAaBBIKOB OOYyYaroIIerocsi NpU YCTHOM OTBETE BO BpeMs
NPOBEICHUS TEKYIIEr0 KOHTPOJs ompenensercs Oammamu B nuanaszone or 0 mo 100 %.
Kpurepusmu onieHMBaHus U IPOBEACHUH YCTHOTO OIIPOCa SBJISETCSA AEMOHCTPAIHs OCHOBHBIX
TCOPCTUICCKHUX HOJIO)I(CHI/If/'I, B paMKax OCBauMBACMBIX KOMIICTCHLIUHW, YMCHHC IPUMCHATH
NOJTyYCHHbIC 3HAHUS Ha IPAKTHKE, OBJIAJICHUE HAaBBIKAMH PELICHUS 3a1a4.

Y cTaHOBIIEHBI CIEYIONINE KPUTEPUH OLIEHOK:

100%-90%  |CTymeHT OEeMOHCTPHUPYET COBEPIICHHOC 3HAHHWE OCHOBHBIX TCOPETUYCCKHUX IOJIOKCHHM, B
paMKax OCBaMBAEMOM KOMIIETCHIIMH, YMEET MPHUMEHSTh IOJYYEHHbIE 3HAHUS Ha TNPAaKTHKE,
BJIaJIEET HABBIKAMH PEIICHHS 3a/1a4

89%- 75% CTyneHT OeMOHCTPHPYeT 3HaHHE OOJbIIEH YacTH OCHOBHBIX TEOPETHUYCCKHX MOJOXCHHH, B
paMKax OCBaMBaeMOil KOMIICTCHLMH, yMEET NPHMEHSTH MONy4YeHHbIC 3HAHUS HA NPAKTHUKE B
OTHCNBHEIX cepax NpoPeCcCHOHATBHOW IEATEeIbHOCTH, BIAaJeeT OCHOBHBIMH HAaBBIKAMH
peLIeHHns 3a1a4

74% -60%  |CTyneHT JeMOHCTPHPYET AOCTATOYHOE 3HAHNE OCHOBHBIX TEOPETHUCCKUX MOJIOKCHHH, B PaAMKax
OCBauBaeMON KOMIIETECHIIMHU, YMEET MCIIOJIb30BaTh MMOJY4YECHHbIC 3HAHHS JUIsl PELICHUs] OCHOBHBIX
NPaKTHYECKUX 3a7ad B OTAEIBHBIX cdepax Npo(EeCCHOHATBHON NesTeNbHOCTH, YacTHYHO
BJIaJICET OCHOBHBIMHU HaBBIKAMH PEIICHHS 3a/1a4

MeHee 60%  |CTyIeHT AEeMOHCTPUPYET OTCYTCTBHE 3HAHUS OCHOBHBIX TEOPETHUYECKHX MOJIOKEHUH, B paMKax
0CBaMBaEeMOW KOMIIETCHIINH, HE YMEET IPUMEHSTH [TOJYyYCHHBIC 3HAHHS HA MPAKTUKE, HE BJIAJCET
HABBIKAMU PEIICHUS 3a/1a4

OneHouyHnas mkaJjaa pelIcHUus 3a1a4

VY cTanoBICHBI CJICAYIONUEC KPUTCPUN OLICHOK:

100%-90%  |3amava BbINOJHEHA MOJHOCTHIO; B JIOTHYECKHX PACCyXKAEHHSX M OOOCHOBaHMM PELICHUS] HET
npo0eioB ¥ OMMUOOK; B PEIIeHWH HET OMMUOOK (BO3MOXKHA OJHA HETOYHOCTh, OIKCKA, HE
SIBJISIOILASCS CIICACTBUEM HE3HAHHS HJIM HEIIOHUMaHHMs MaTepuara)

89%- 75% 3ajia4a BBINIOJIHEHA, HO 00OCHOBAHMsI 1Iar0B PElICHHs HEI0CTaTOYHBI; JOMyIleHa OJiHa OMINOKa
WJIN IBA-TPU HEJAOUYCTA B BBIKJIAJKaAX, l"pa(bI/IKaX

74% - 60% | momyrieHsbl Oosiee OJHOM OIIMOKK MK OoJiee ABYX-TPEX HEIOYETOB B BBIKJIAJKaX, I'padukax, HO
CTYIICHT BJIajiceT 00A3aTEILHBIMU 3HAHUSIMH, YMEHHSMH, HABBIKAMH 0 TPOBEPSCMBIM pa3/iesam

menee 60% JOMYIICHBI OIIMOKM, MOKa3aBIKUE, YTO CTYACHT HE BIIAJCCT OO0A3aTCIbHBIMU 3HAHHSIMU,
YMEHUSIMH, HABBIKAMU 110 MPOBEPSICMbIM pa3jiejaM B MOJHON Mepe

OHeHOqHaﬂ mKaJga TECTUPOBAHUSA

YpoBeHb 3HAHMN, YMEHHUH W HABBIKOB OOYyYarolIerocs Mpu TECTHPOBAHUH BO BpeMs
MPOBEJCHUS TEKYIIEro KOHTpOJsl ompenensercs Oamnamu B auanazone 0-100 %. Kputepuem
OLICHUBAHMSI TIPU MPOBEJIEHUU TECTHUPOBAHUS SIBISETCS KOJIUYECTBO BEPHBIX OTBETOB, KOTOPbHIE
Jlall CTYJIEHT Ha BOMpockl TecTa. [Ipu pacuere konmuecTBa OayIoB, MOJYUYEHHBIX CTYAEHTOM I10
UTOTaM TECTUPOBAHMUSI, UCIIONIB3YETCs cleayromas popMya:
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5=2 100
0

rac b — xonmmuecTBO 6aJIJIOB, MOJIYYCHHBIX CTYACHTOM 110 UTOraM TCCTUPOBAHMA,
B — konmMuecTBO BEpHBIX OTBETOB, TAHHBIX CTYJACHTOM Ha BOIIPOCHI TECTA;
O — o011ee KOJIMYECTBO BOIIPOCOB B TECTE.

4.3. OHeHO‘lHLIe cpeacrea aJjidd HpOMe)I(yTO'{HOﬁ aTrecranum

JK3aMeH NMPOBOAMTCS C NMPUMEHEHHEeM CJIeAYIOIMX MeTOA0B: YCTHOIO OIpoca I0
MEPEUHIO TPUMEPHBIX BOMPOCOB U3 I1. 4.3.2, perieHus 3aj1a4 1 TECTUPOBAHUS.

4.3.1. IlepeyeHbp KOMIETEHIHII C YKa3aHUEM 3TANOB UX (POPMHPOBaHNS B Npolecce

OCBOEHHsSI 00pa30BaTeJbHOH NPOrPaMMBbI.

KOMIIETeHIIHI ¢ y4eTOM JTana ux (popMHupoOBaHHS

Iloka3aTeiu M KpUTEpPUH OLEHHMBAHUS

Kong
Kon HaumenoBanue HanmenoBaHnue 3Tana 0cBOEHUs
3Tana OCBOCHUS
KOMITETEHIINU KOMITETEHIINU KOMITETEHIINU
KOMITETEHIINU
CriocoOHOCTh IPUHUMATH CriocoO6HOCTh TPUMEHATH 6a30BBIN
000CHOBaHHBIE SKOHOMUYECKHUE MaTeMaTHYeCKHi armapar st
VK-10 VK-10.1 PaT
pELICHUs B Pa3INYHBIX pELICHUsI PUKIIAIHBIX
0071aCTIX )KU3HEESITENbHOCTH npodeccHoHaNBHBIX 3a/1a4
CnocoOHOCTh IPUMEHS T
OCHOBHBIE MAaTEMaTHYECKUE U CnocoOHOCTh IPUMEHSTH Oa30BbIE
CTaTUCTUYECKUE METOIPbI, MaTeMaTHYECKHe 3HAHUS IS PEIICHNUS
OITK-3 CTaHAAPTHBIE CTATUCTUUECKHE OIK-3.1 MPUKJIAIHBIX IPO(ECCHOHANBHBIX
MTaKeThI A7t 00paboTKH ' 3aj1a4, OCHOBHBIE MaTEMAaTHYECKHE U
JaHHBIX, TOJYYCHHBIX TIPH CTATHCTHYECKHUE METOABI, TAKETHI IPH
pemeHn: IpoQecCHOHATEHBIX 00paboTKe TaHHBIX
3anad

9Tan ocBOCHHS
KOMIIETEeH MK

IToxa3aTenb ouleHUBaAHUSI

Kpurepnii onenuBanusi

YK-10.1
CriocoOHOCTh IPUMEHATh
06a30BBIi MaTEMaTHUECKHIA

anmapar JUisl pelIeHus
TPUKIIAJHBIX
npohecCHOHANBHBIX 33714

HpI/IMeHHeT OCHOBHBIC ITOHATUA U
MCTOJbI MATCMATUKHU IJIA
peUICHUA MMPUKIIAAHBIX 3a/a4.

XapakTepu3yeT OCHOBHBIC MOHITHS U BEIOUpaeT
METOJIbl MATEMaTHKH, HEOOXOJUMBbIE JUIS
pelIeHus 3a1ad.

[omyuaer, oOpabaTeiBaeT HHOOPMAIHIO C
MIOMOIIBIO0 MaTeMaTHYECKOTO arapara,
000011aeT ¥ MHTEPIPETUPYET MOTYIEHHYIO

HHPOPMAIHIO.

OIIK-3.1 [Monyyaer, oOpabareiBaer | [lomydaer, oOpabareiBaeT WHPOpPMALHUIO C
CrocoGHOCTh IPUMEHATD | HHPOPMALHIO c HOMOIIBIO | TOMOIIBIO MaTeMaTH4ecKoro ammapara,
0a30BbIC MATEMaTHYECKHE | MaTEMAaTHYECKOTO ammapara, | 0000ImaeT ¥ MHTEPIPETHPYET IOTYyYCHHYIO
3HAHUS I PeLICHHS 0000ImaeT W UHTEpHpeTHpyeT | HHPOPMALHIO.

HPUKIIaJHBIX HOJIy4eHHYIO HHPOPMALHIO. OcyliecTBIAeT IMOWUCK, aHAaIu3 M  CHHTE3

po¢hecCHOHAIBHBIX Hcnons3yer HOJIy4eHHYIO | HHpOpMAaIMu [UIS pEeLIeHHs CTaHAApTHBIX 3a/ad

3aj1a4, OCHOBHBIE UH(POPMALHUIO aJIeKBaTHO | MPOQeCCHOHANBHOM JeATeIbHOCTU c

MaTeMaTUYecKue 1 IIOCTaBJICHHOM 3a1a4e. IPUMCHEHHEM OCHOBHBIX MAaTEeMaTH4eCKHX MU
CTaTHCTUYECKHE MEeTObl, | PesynpratuBHO QHAIM3HUPYET | CTATUCTUYECKUX  METOJOB IpH  0OpadoTke
MaKeTHl IPH 00paboTKe | MOMY4YeHHYIO HMH(OpMAIMIo B | JaHHBIX.

JIAHHBIX COOTBETCTBHH C 3aJaueid.

4.3.2 TunoBbie OLICHOYHBIE CPEACTBA

[TonHBI KOMIUIEKT OL€EHOYHBIX MAaTEPHAIIOB Ui IMPOMEXKYTOYHOW AaTTECTALMH

npejcTasieH B npuwioxxenun 1 PILJL

Bomnpockl 1151 yCTHOTO 0Npoca K IK3aMeHY:
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1. Marpuuel. Buas! Mmatpun. [leficTBus Hag MaTpULiaMu: CJIOKEHUE MATpPHULl, YMHOKEHUE
MaTpHIIbl Ha YUCIIO0, IPOU3BEICHIE MATPHLI.

2. OnpenenuTeny BTOPOTO U TpeThero nopsiaka. CBOMCTBa onpeeuTencei.

3. MuHops! 1 anredpanyeckue IonoyiHeHMs. PaznoxeHue onpenenuresns Mo 3j1eMeHTaM
Kakoro-nuoo psaa. [lonstue 00 onpenenurene N-ro mopsIKa.

4. BelpokaieHHass MaTpula, HeBbIpOKJIeHHass Mmarpuia. OOparHas marpuia. MeTonsl
BBIYUCIICHHUSI OOpaTHON MAaTpUIBl: METOJA IMPHCOCTUHEHHOM MAaTpPUIbl, METOJ JIEMEHTapHBIX
npeoOpa3oBaHUIA.

5. Panr wmarpunbsl. MeToabl BBIYMCIEHUS pPaHra MaTpULbl: METOJ OKaNMIISIOIINUX
MHHOPOB, METO/]] JIEMEHTaPHBIX PEOOpPa30BaHHM.

6. Cuctembl TMHEHHBIX ypaBHeHUH. OTHOPOIHBIE U HEOAHOPOIHBIE CUCTEMBI TMHEHHBIX
ypaBHeHUU. Penienne cucremsl TMHEWHBIX ypaBHEHU. COBMECTHBIE U HECOBMECTHBIE CHCTEMBI.
OnpeneneHHble U HEONPEEIEHHbIE CUCTEMBI.

7. Cuctema N TUHEHWHBIX ypaBHEHUH ¢ N Hem3BecTHRIMU. DopMyibl Kpamepa.

8. MarpuuHasi 3amHCh CHUCTEMbI JIMHEHHBIX ypaBHEHMi. Perienue cucTtembl JTMHEHHBIX
ypaBHEHUH B MaTpu4IHOU popme.

9. Pemmenne mpom3BoNbHBIX cucTeM. Teopema Kponekepa-Kanemm. HccnenoBanue
COBMECTHOCTH CUCTEM JIMHEHHBbIX ypaBHeHUH. Meton JKopnana-I"aycca.

10. IMonsitue MuOkecTBa. CriocoObI 3amanusi MHOKeCTB. Oreparnuy HajJl MHOXECTBAMH:
o0beIMHEHNE, IepeceueHre, pa3HOCTh, JAOINOJIHEHHE MHOXeCTB. JlekapToBO NpOM3BEACHUE
MHOECTB. Y HUBEpPCAIbHOE MHOXKECTBO. J{narpammel Ditnepa-Benna.

11.IIpaBuno  yMHOXXEHHUS, TpaBwiIo  cloxkeHus. DPopmynbl  KOMOUMHATOPUKH:
[E€PECTAaHOBKHU, Pa3MEILLIEHUS, COUETAHHUS.

12. llonsitue ¢ynkuuu. CrnocoObl 3amanus QyHkuuu. OOnacTe omnpeAeneHus u
MHOXecTBO 3HaueHui ¢yHkumu. Knaccudukanms dynxmwit. I'paduk ¢ysxmum Ilpocreitmme
3JIeMEHTapHbIe (PYHKIUH.

13. IIpenen ¢pynkuuu. Teopemsl 0 mpeaenax. J[Ba 3ameuaTenbHBIX Mpeena.

14. ITpupamenue aprymenta u pynkuuu. HenpepsiBHOCTh QyHKIMU. Touku paspeiBa U
ux Kinaccupukanus. [leiicTBus Hall HEIPEPHIBHBIMH () YHKIHSIMU.

15. ITpou3BosHas PYHKIUH, €€ T€OMETPUUYECKHI CMBICII.

16. Ipasuna muddepernupoBanus. [[pou3BOIHBIC OCHOBHBIX 3JICMEHTAPHBIX () YHKITHH.

17. IudpdepenunpoBanne  croxHbIX  QyHKIMHE; auddepeHuupoBanre  QyHKIMMA
3a/laHHBIX TapameTpuyecku; auddepeHupoBaHne HEIBHBIX (YHKUUH; JorapupmMuiecKoe
TuddepeHIpoBaHue.

18. Iuddepennman dynkmum, ero reomerpuueckuii cmbici. JnddepeHnuan cyMMBl,
IIPOU3BENICHNUS, YACTHOTO.

19. IpaBuo Jlonurtans a1t pacKpBITHS HEOTIPEIEIEHHOCTEH.

20. [IpumeHeHre NPOM3BOAHOM K HccienoBaHuio (yHKiui. CxemMa uccleaoBaHUs
(GYHKIMHI 1 TOCTpoeHHE IpadrKOB.

21. Bo3pacranue u yobiBaHue QyHKIMH. DKkcTpeMyM ¢(yHKIMU. Heobxoaumble ycnoBus
sKcTpeMyMa. JlocTarouHble MPU3HAKY CYIIECTBOBAHUS IKCTPEMYyMa.

22. BbIyKJ0CTh M BOTHYTOCTb. TOUKM meperuoa.

23. ACUMIITOTHI: BEpTHKAJIbHBIC, TOPU30HTAIbHEIE, HAKIIOHHBIE.

24. HaumeHbliiee ¥ HauOombIlIee 3HaUYeHUST QYHKIIMH Ha OTPE3KeE.

25. TlepBooOpa3nas.  HeompenmeneHHblii  wHTErpaid. [ €OMETPUYECKHH  CMBICI
HeolpeAeneHHoro nurerpana. CBolcTBa HEONIPEAEIEHHOTO NHTETpaa.

26. TabnuIa OCHOBHBIX HHTETPAJIOB.

27. OCHOBHbIE NPHUEMbl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTETPUPOBAHUE; METOJ
3aMEHbI IEPEMEHHON, METO/] MMOJCTAHOBKH; UHTETPUPOBAHKE IO YaCTSIM.

28. OnpeneneHHblii uHTErpai. ['eoMeTpUUecKUil CMBICT OIpPENeIeHHOr0 HHTEerpaa.
CaolicTBa onpeieeHHOro HHTEerpasa.

29. ®opmyna Hetorona-Jleitbuuna.
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30. 3ameHa mepeMeHHOM B ONpe/ielIeHHOM UHTerpaie. IHTerpupoBaHue mo 4actsim.

31. IIpeameT Teopuu BEPOSITHOCTEH.

32. CobOpiTHE. OneMeHTapHbIE COOBITHS, COCTaBHBIE COOBITHA. IIpoTHBOMONOXKHOE
cobbiTHe. JIoOCTOBEpHOE U HEBO3MOKHOE COOBITHSI. COBMECTHBIE U HECOBMECTHBIE COOBITHS.

33. BepositHoCcTh. Kitaccuueckoe orpenenenue BepoaTHocT. CBOWCTBA BEPOSATHOCTH.

34. CymMma coObITHIA. BeposTHOCTH CyMMBI COOBITHIA.

35. [IpousBenenne COOBITHI. YCIIOBHAass BEPOSATHOCTh. 3aBUCHMbIE W HE3aBHUCHMBIC
coObITUs. BeposTHOCTB npou3BeieH s COOBITHH.

36. ®opmyia nonHoi BepositHocTu. Dopmyna baiteca.

37. IloBropenne wucnbiTanuii. Dopmyna bepuymiu. HauBeposiTHeitiee 4ucio
HACTYIUICHHH COOBITHSI.

38. CnyuaiiHple Benu4MHBL. JIMCKpeTHBbIE U HENpEepbIBHbIE Cly4yailHble BEJIMYHUHBI
(ompeneneHust, IpUMEpHI).

39. 3ak0oH pacrpeeieHus] BEPOATHOCTEH JIUCKPETHOW CIIy9alHOW BEJIWYUHBI. Psin
pacnpenenenusi. DyHKIHS pacnpenesieHus, e CBOMCTBA. MHOIrOyrojabHHUK PacipeaeicHus.

40. buHOMHAIBHOE pacIpeecHuE.

41. Pacnpenenenue Ilyaccona.

42. T'eomeTpuueckoe pacrpeieieHue.

43. T'unepreoMeTpuyecKoe pacipeaeieHue.

44, MaTtemaTu4eckue onepaluy HaJl CIy4aliHbIMUA BeIUYHMHAMHU.

45. Marematuyeckoe OXHJAaHWE JUCKPETHOM ciydaiiHOM BenuuuHbl. CBolicTBa
MaTEMaTHUYECKOTO OKUIAHMSL.

46. Jlucriepcusi  TUCKPETHOH ciydaiiHOW BenW4uuHBL. DopMynia s  BBIYUCICHUS
nucnepcun. CBOMCTBA TUCIIEPCUN.

47. HenpepbIBHBIC CiTydaiiHble BeTHMYUHBI. VHTETpanbHas (GYyHKIHS pacrpenesieHus, ee
CBOMCTBA.

48. HempepbIBHBIE ClIy4alHbIE BEJINYUHBI. Juddepennmanpuas GyHKIMSA
pacripeniesieHus (IUIOTHOCTb pacIipeliesieHus ), ee CBOICTBa.

49. YncnoBble XapaKTEPUCTUKHA HETPEPBIBHBIX CIYYalHBIX BEIUYMH: MaTEMAaTHYECKOE
OKHJaHUE, TUCTIEPCUSL.

50. HopmaneHoe pacnpenenenue. ['paduk HOpManbHOW KPUBOHW. BeposTHOCTH
NOMAJaHUsl HOPMAJIbHOM BEJIWYMHBI B 3aJaHHBI MHTEpBaJl. BepoATHOCTb OTKIOHEHUS
HOPMAJIBHOM CIIy4ailHOM BEJIMYMHBI OT €€ CpexHero 3HadeHus. [IpaBuimo Tpex curwm.
[lenTpanbHas npeaenpHas Teopema.

51. PaBHoMepHOEe  pacmpeneneHue.  IIOTHOCTE  BEpOSATHOCTH  PaBHOMEPHOIO
pacnpenenenus. @yHkuus pacnpenesneHns. OCHOBHBIE YMCIIOBBIE XapaKTEPUCTUKH PABHOMEPHO
pacnpenesieHHON BETNYUHBI.

52. llokazatenbHoe  pacmpeneneHue. I[IMOTHOCTb  BEpPOSTHOCTH — IOKAa3aTelIbHOTO
pacnpenenenusa. @Dynkuua  pacnpeneneHus. OCHOBHbIE — YHCIIOBBIE — XapaKTEPUCTUKU
HENPEPBIBHOM CIIy4aliHOM BEIMYMHBI, UMEIOIIEH NT0Ka3aTENbHOE PACIIPEAETICHHE.

53. Ilpeamer MaTeMaTHIECKON CTATHCTUKH. 3a/1a9l MATEMAaTUICCKOW CTATHCTHUKH.

54. T'eHepanbHas COBOKYMHOCTb. BbiOopka. BapuaHTbl, 4acTOTBl, OTHOCHTEIbHbBIE
yacToThl. Bapuanuonneiii psa. CTaTUCTHYECKHMH pSI 9acTOT, OTHOCUTENbHBIX YacCTOT.
WHTepBanbHbI CTATUCTUYECKUH PSIA.

55. Omnupuueckas ¢pyHkuus pacnpenenenus. [lonuron. ['mcrorpamma.

56. BeibopouHsle cpeaHee, IMCIepeHs; MO1a, MeIuaHa, pa3Max BHIOOPKH.

57. Cratuctruyeckue OIeHKH. ToueyHas oreHka. HecMemeHHas TodedHas OILIEHKA.
CMmeleHHass TodyeyHas OLEHKA. TodyeuHble OLIEHKM A CPEOHEN M AMCIEPCUM TI'eHEepalbHOU
COBOKYITHOCTH.

58. UnTepBanbHble olleHKH. JloBepuTenbHbIM HHTepBal. VHTepBalbHbBIE OIICHKH CpeHEH
U IUCTIEPCUH HOPMAJIBHO paclpeiefieHHON reHepaibHOW COBOKYITHOCTH.

20



59. Perpeccuonnslii ananu3. YpaBHeHue perpeccui. OThICKaHNE TapaMeTPOB YpaBHEHUS
pPErpeccu 1o HECTPYNIIUPOBAHHBIM U CIPYNIIUPOBAHHBIM JAHHBIM.
60. Koppensiunonnsii ananu3. Kosgdupent nuHeifHoi Koppensiny, ero CBOUCTBa.

TunoBble 3a1a4u K IK3aMCEHY

3 3 1
1. Boruncure A> —3A+2E rpe A={6 0 -5
2 -4 2
4 2 -1
2. Pemith ypaBHEHUE |5 x -—2/=0-
3 2x -1
3. Pemuthb cucreMy JTMHENHBIX YpaBHEHUMN:
2x-3y-52=1
X+y-2z=-4
X-2y+2=5

4. OxapakTepusyiTe coObITHE, O KOTOPOM HJIET peub, KaK JOCTOBEPHOE, HEBO3MOMKHOE,
cinyuaiinoe. [lanbr nBa untepsana (0; 1) u (6; 9). 3 nmepBoro untepBaia BeIOpaid YUCIO &, U3
BTOpOro — yucio c. Oka3anock, 4To: a) YUCIO @ MEHbIIE Yucia ¢; 0) 4yucio a OoJbIlIe Yucia c,
B) YHCJIO @ + ¢ NPUHAUICKHUT HHTEpBaTY (6; 9); T) 4uClo a + ¢ HE NMPUHAICKUT UHTECPBATY
(6;9).

5. UrpanbHbiii KyOuK OpocatoT 3 pasa noapsia. KakoBa BEpOSTHOCTh TOTO, YTO KajKIbIi
pa3 Ha HEM BBINAAET YUCIIO OYKOB KpaTHOe2?

6. B xJonke 4Mcio JIMHHBIX BOJIOKOH cocTaBiseT 80%. KakoBa BepoOSITHOCTh TOTO, YTO
CpeaH B3STHIX HayAaudy 4 BOJIOKOH OKa)KETCs XOTsl ObI OTHO JUTMHHOE.

MaTepI/laJlbl TECTUPOBaAHUA

2
1. Onpenenutens . 3 paBeH

10 2)9 3)-3 4) 3
1 3 -1 2
2.Ecmm 4= n B= , To Mmarpunia C = A + 2B umeer BUJ
2 -1 51
-1 7 77 -1 7
1) [0 ° 3) 2
12 1 70 12 1 9 1
3. Marpuia Ha3bIBaeTCsl HEBBIPOKACHHOM, €CIH:
1) ompeNeuTeNlb 2) OHa COJAEPXKHUT 3) OHa COACPKUT 4) OTIPEICTUTEND
MaTpUIIbI paBEH HYJII0  HYJIEBOU CTONOeIl HYJEBYIO CTPOKY MaTpUIIbI HE PaBEH HYIIO

I/IHTerpa.anaﬂ HIKaJAa OIICHUBAaHUA

Ne | OuenuBaemblie kputepuu no gucuuminne b1.b.9«Marematuka MaxkcuMajibHOe KOJ-BO % B
HUTOI0BOIi OLICHKeE

1 | VcrHble OTBETHI HAa MIPOTSHKEHUH CEMECTPa 20

2 | Pemenue 3aja4 Ha MPOTSDKEHUH CEMECTpa 20

3 | JleMOHCTpAaI¥sI TEOPETUUCCKUX MTOJOKCHHUI Ha 3a4eTe/IK3aMEHE 30

4 | TectupoBanue 10

5 | Peuwenue 3a1a4 Ha 3ayere/3K3aMeHe 20
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VYpoBeHb 3HaHMI, YMEHHH M HAaBBIKOB OOYYaroIErocsi BO BpeMsl HPOMEXKYTOUHOU
aTTecTallld B MEPBOM CEMECTPE MO JAaHHOW AMCLHUIUIMHE OMpEeNeNsieTcs OLEeHKaMU «OTIMYHOY,
«XOpOILIO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

[IprueM npUHSTHI CIIEAYIONINE COOTBETCTBUS:

e 90%-100% — «OTIUYHOY,

o  75%-89% — «xoporoy,

o  60%-74% — «ynOBJIETBOPUTEILHO,

e MeHee 60% — «HEeyIOBIETBOPUTEIBHOY.

Kputepusimu onieHHBaHMS Ha 3a4eTe M HK3aMEHE SBJISETCS JEMOHCTPAlMsl OCHOBHBIX
TEOPETUYECKUX IIOJIOKEHUI, B paMKaxX OCBAaMBaEMOM KOMIIETEHIIMM, YMEHUE IPUMEHSATh
MOJIy4YEeHHBIEC 3HAHUS Ha MPAKTHKE, OBJIa/ICHUE HABBIKAMH PEIICHUS 33]1a4.

IIpu onileHUBaHUM PE3yNIbTaTOB O0YyUEHHUS UCIOIb3YETCs CIEYIOIIAsl IKajla OLEHOK:

100% - 90% |DTambl KOMIIETEHIMH, NPEIyCMOTPEHHBIE 00pa30oBaTENIbHON HpOrpamMMoid, c(OPMHUpPOBAHBI Ha
BBICOKOM ypoBHe. CBOOOIHOE BIaJIEHHE MaTepualioM, BBISBICHHE MEXIPEIMETHBIX CBS3CH.
VBepeHHOe BIIaJIcHHE MOHSATUIHBIM amnmnapaToM IUCHUIUIMHBEL —[IpakTHdyeckue HaBBIKK
npodeccHOHANBHON NIesITeIbHOCTH  COPMHUPOBAaHBI Ha BBICOKOM ypoBHE. CHOCOOHOCTH K
CaMOCTOSATEIbHOMY HECTAaHIAPTHOMY PEUICHHUIO MPAKTHYESCKUX 33724

89% - 75%  |DOrambl KOMIIETEHIIMH, NPEIyCMOTPEHHbIE O00pa30BaTENLHON MpPOrpaMMOM, C(HOPMHUPOBAHBI
JoctatoyHo. JleTanpHOe BOCHIpOHM3BeIeHHE YydeOHOro wmatepuana. IIpakTuueckue HaBBIKH
npoecCHOHANBHON JEATeIBHOCTH B 3HAYUTENBHOH Mepe chopMupoBaHbl. [IpHCYTCTBYIOT
HAaBBIKA CAMOCTOSITENFHOTO DEIICHUS NPAKTUYECKUX 3a1ad C OTHCIBHBIMH 3JIEMCHTAMH
TBOPYECTBA.

74% -60%  |DTambl KOMIETEHIMH, MPEIyCMOTPEHHBIE OOpa30BaTENBbHOW MporpaMMoid, chopMHUpPOBAHEI Ha
MHUHHMalbHOM YypoBHe. Haimdnme MHHMManbHO JOMYCTUMOIO YPOBHS B YCBOGHHH Y4eOHOTrO
Mmarepuana, B T.4. B CAMOCTOSITEJIbHOM DEIICHHH NpPaKTHYeCKUX 3anad. [IpakTuueckre HaBBIKU
npo¢ecCHOHAIBHON JedTeIbHOCTU c(hOPMHUPOBAHBI HE B IIOJHOH Mepe.

menee 60%  |DTambl KOMIETEHIIMH, MPEAYCMOTPEHHbIE 00pa30BaTeNbHOM MpPOrpaMmoii, He CHOPMUPOBAHBI.
Henocraro4Hslii ypoBeHb YCBOCHUS MOHSITUIHOTO anmnapaTa U Hauu4yue (hparMeHTapHBIX 3HAHHH
no qucuuiuinee. OTCYTCTBUE MHHUMAJIBHO JIONMYCTUMOTO YPOBHS B CAMOCTOSITENILHOM PEIICHUU
NpaKkTHYeCKuX 3ajgad. llpakTHdeckue HaBBIKM MPOQECCHOHATIBHOW  JIESITENbHOCTH  HE
c(OpMHUPOBaHBI.

4.4. MeToan4yecKkne MaTepHaJIbl
[Ipouenypa ouLeHUBaHHUS  pe3yNbTaTOB  OOYYEHHs, XapaKTEPU3YIOUIUX  OTaIlbl
(dbopMHpOBaHUS KOMIETEHIUH, OCYIIECTBIsIETCs B COOTBETCTBHM C [lonokeHueMm o Tekyliem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEXyTouHOU artectanuu ctyfaeHToB B ®I'6OY BO PAHXul'C u
PernamenToM 0 OanibHO-pEHTHHIOBOM cHcTeMbl B BosrorpajickoM MHCTUTYTE YHpaBICHUS -
¢unmnane PAHXul'C.

5. MeToauyeckue yKazaHus JJsl 00y4aOUIUXCSl IO OCBOEHHIO JUCIIUIJIMHBI

Ocobas ponp pu 00Yy4eHHUHU CTYACHTOB OTBOJUTCS CAMOCTOSITENIbHOW paboTe, KOTopas
COCTOMT U3 M3y4eHHMs MaTepuaia @0 Yy4yeOHHMKaM, pELIeHUs 3aJady, CaMOIpPOBEPKH,
TECTUPOBAHUS, BBINOJIHEHUS KOHTPOJIBHBIX paboT. Ocoboe BHUMaHHE clelyeT OoOpaTUTh Ha
peleHune 3a/1a4, CriocOOCTBYIOMIMX XOPOIIEMY YCBOSHUIO TEOpUHU. A Tak e, BHUMaHHUE CIIeyeT
oOpamiaTh Ha Ha3HAUYEHHE OCHOBHBIX MaTeMaTHYeCKHX MeTojoB. Heobxomumo moapoOHO
pa3dbuparth TpUMEPHI, KOTOpbIE TOSCHSIOT TEOPETUYECKH Marepual, U YMETb CTPOUTH
aHAJIOTHYHBIE TPUMEPHl caMoCTOsATeNbHO. [Ipy M3ydyeHMH MaTtepuana 1mo y4eOHHMKY MOJIE3HO
BECTH KOHCIIEKT. Ha monsix KOHCHEeKTa cJeayeT OTMedaThb BOIPOCHI, BbIIEICHHBIC IS
MOJIy4EHUs] KOHCYJIbTAllMU ITPENOJaBaTels.

22




6. YueOHas 1uTepaTypa u pecypchbl HH(POPMAIMOHHO-TEJIeKOMMYHUKANMOHHOM ceTH
"UHTepHer', BKJIIOYAA NepPeYeHb Y4eOHO-METOAMYECKOr0 o0ecneyeHust 1Jas
CAMOCTOSITEJILHOM pa0doThI 00y4YaroIuXxXcs M0 JMCHUIIIMHE

6.1. OcHoBHas quTepaTypa

1. Jlunenko O.I1. Matematuka [DieKTpoHHBIN pecypc]: yueOHOe mocobue/ JuaeHko
O.I1.,, MyxamernunoBa C.X., PacckazoBa M.H. — DnekTpoH. TekcToBble aaHHbIE. — OMCK:
OMCKuHi  TOC.  HMHCTHTYT  CEpBHCA, 2013. - 160 c¢. Pexum = pgocryma:
http://www.iprbookshop.ru/18256. — 3bC «IPRbooks», o napoiro.

2. Mxwutapsia B. C. Teopusi BeposTHOCTEH U MaTeMaTH4YeCKasi CTATUCTHUKA: YIYCOHUK IS
By30B / Bnagumup CepreeBuuy Mxwurapsia, Bnanumup ®@enoposuu umos, Auapeit FOpbeBuu
KoznoB. — M.: U3a. uentp "Akanemus", 2012. — 411 c.

3. [MaBmouenxo 1O. B. Bricimias maTremMaTuka a1 TYMaHUTapHBIX HANpaBJICHUH: YIeOHUK
W MPaKTUKYM JUIs TpukiiagHoro 6akanaBpuara / 10. B. ITaBmouenko, H. III. Xaccan ; moj oom.
pen. 0. B. ITaBmtouenko. — M.: M3natensctBo FOpaiit, 2016. — 238 c.

6.2. lonoJiHUTEILHAS JIUTEPATypa

1. 'moroBa M. FO. Maremarnueckass 00paboTka uHGopMmammu: y4e0. ¥ IPAKTUKYM JUIS
OaxanaBpoB / Mapuna FOpreBHa ['notoBa, EBrenus Anekcannposna CamoxpanoBa; Mock. me.
roc. yaH-T (MIIT'Y). — M.: FOpaiit, 2014. — 344 c.

2. Koponer B.T. Marematuka u undopmaruka. Yactpl. MaremaTnka [DIeKTpOHHBIHI
pecypc]/ Koponer B.T., JloBuos [[.A., Pagnonos B.B. — DnekTpoH. TekcToBbIe NaHHBIC. —M.:
Poccuiickuii  roc.  yH-T  mpaBoOCyAHMs, 2015. — 248 c. Pexxum  nocryma:
http://www.iprbookshop.ru/45225. — 55C «IPRbooksy, o mapoutto.

6.3. YueOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAaMOCTOSTeIbHOH padoThl

1. MemunneBa W.II. Maremartuka uisi TICUXOJIOTOB: Y4e€OHO-METOAMYECKOE IOCOOHE.

Boarorpan, N3a-so ®I'OY BIIO BAI'C, 2008. — 132 c.

6.4. HopMaTHUBHBIE MPABOBbIE JOKYMEHThI
MeTtoauueckue pekoMeHAa 00 0COOCHHOCTSIX obecreueHus] HHGHOPMAMOHHON TOCTYITHOCTH
B cdepe Tenme-, paavMoOBEIIAHUA, OJICKTPOHHBIX U HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEeXHOJIOTHH, yTBepkaeHHbIe [Ipukazom Munkomcss3u Poccun ot 25.04.2014 N 108

6.5. UnTepHeT-pecypcesbl

NHTepHeT-pecypchl OTCYTCTBYIOT.

6.6. UHbIe HCTOYHUKH
WHble HCTOYHUKH OTCYTCTBYIOT.

7. MarepuanbHo-TexHH4Yeckast 0a3a, MH(pOpMaLHOHHBIE TEXHOJIOTHH, IPOrPAMMHOE
olecrieyeHre 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

MarepuanbHo-TexHHueckoe obecreyenue gucuuiuimael  b1.0.04  «MaremaTtuka»
BKJIIOYAET B ceO0sl:

— JIEKIIMOHHBIE ayJUTOPUH, 000PYAOBAaHHBIE BUACOMPOECKIIMOHHBIM 000pYAOBAaHUEM IS
NPe3CHTAIH, CPEJICTBAMH 3BYKOBOCIIPOU3BEICHHS, SKPAHOM;

— MOMEIEHUS [T TPOBEJICHNUS CEMHUHAPCKUX U MPAKTUYECKUX 3aHATUH, 000py1OBaHHBIE
yueOHOI MeOenblo.

JlucuuIuinHa —MojAJepKaHa COOTBETCTBYIOUIMMM JIMLIEH3MOHHBIMU  IPOTPaMMHBIMHU
npoxykramu: Microsoft Windows 7 Prof, Microsoft Office 2010, Kaspersky 8.2.

IIporpammMHbIe cpeacTBa obecreueH s yueOHOro mpoliecca BKIIIOYAroT:

— mporpaMmbl mpe3eHranmonnon rpaduku (MS PowerPoint — mis moaroToBku ciaiiios
U TIpe3eHTalni);
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— tekcroBbie penakropel (MS WORD), MS EXCEL — nis Ta0uuir, Auarpamm.

By3 obecneunBaeT kaxaoro o0ydarmerocs pabo4uM MECTOM B KOMITBIOTEPHOM Kjlacce
B COOTBETCTBUU C 00bEMOM H3y4aeMBbIX JHUCIUILIINH, 00€CIIeYnBACT BBIXO B ceTh IHTEpHET.

[Tomemenust Il CaMOCTOSITEIIBHOW pabOThl 00YYaIONIUXCS BKJIIOYAIOT CIACAYIOIIYIO
OCHAIIIEHHOCTh:  CTOJBI  AYJUTOPHBIC, CTYyJbs, JOCKA ayJUTOPHBIE, KOMIBIOTEPHl C
MOAKIIOYEHUEM K JIOKAJTBbHOW CETH MHCTUTYTA (BKJIIOUAs ITPABOBbIC CUCTEMBbI) U IHTEepHET.

Jus  w3ydeHus  y4eOHOM  OUCHMIUIMHBI  MCTOJB3YIOTCS  aBTOMATH3WPOBAaHHAs
OouOimoTeyHas WHGOPMAIIMOHHAS CHUCTEMa U JJICKTPOHHBIC OMOJMOTEYHBIC CHCTEMBI:
«YuuBepcuterckag ~ Ooubmmoreka ~ ONLINE»,  «DQnekrpoHHO-OMONMMOTEYHast — cucTeMa
u3narensctBa  JIAHb», «OnektponHo-Ombnuoreunas cucremMa wu3garenbcTBa  «HOpaiiT,
«OnekTpoHHO-OnbOMMoTeunass cuctema I[PRbooks», «Hayunas »snextponHas OuOimoTexa
eLIBRARY» u ap.
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[Ipunoxenue 1.

@DoH/IbI OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM aTTeCTAUMHU 0 JUCHUILJIMHE
«MareMaTHKa»

IIpumepHBIi BADHAHT KOHTPOJILHOH PadoThI

1. Haiiti 0OpaTHYI0 MaTpHUIly JJIsi MaTPHUIIBI A:

3 31

A=|7 6 2

7 9 2

2. BBIYMCIUTD paHr MaTPUIIbI

1 2 3 4
A 2 4 6 8
-2 3 -4 5
3 2 2 4

3. Hccnenosath CUCTCMY Ha COBMCCTHOCTb U PCHIUTD €€, CCJIIM OHa COBMCCTHA:

X1 +2X, + X3 =4 — X +2X, — X3 =0
a) X, +X, —=2%3=0  0) ¢3x; + X, — X3 =3
2%, +3X, — X3 =5 2%, +3X, —2X53 =3

4. Haiitu npenensl GyHKIHMA, MONIB3YSACh IpaBuiioM Jlomurans:

. 1-cosx e -
lim R lim < 1.
x—0 X x=>0 X
2
5. Haiitu uHTETpan I e . xdx.

1
6. BBIUMCIUTh HHTETPAT: I (2x% +1)* - x%dx.
0

HTOroBouIi TecT Mo AucuHuILInHE «MaTeMaTHKa»

2 -3
1. Onpenenurens 3 paBeH
1)0 2)9 3)-3 4)3

1 3 -1 2
2. Eciu A:(Z J u B:[ . :J,TO matpuna C = 4 + 2B umeeT BUJ

1 -1 7 ) 0 5 3)(7 7j A -1 7
12 1 "7 o 12 1 )9 1
3. Marpuua Ha3bIBa€TCsl HEBBIPOXKICHHOM, €CIIH:

1) OTpeNeTUTENh 2) OHa COJAEPKHT 3) OHAa COACPKUT 4) OTIPEICTUTEINb
MaTpHUIIBI paBEH HYII0  HYJIEBOM CTONOEI HYJIEBYIO CTPOKY MaTpHUIIBI HE paBEH HYITIO
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4. PasmepHocTb Marpuipl C, NONYYCHHON B Pe3ylbTaTe YMHOKCHUs Matpuipl A, Ha

matpuny B, paBHa

1) mxn 2) nxm 3) nxp 4) pxm
s B ) 5 _[x+2y=-3
. Xo,Yo) — , Xot
ciu (Xo,Yo) — peUIeHHE CHUCTEMBbl JMHEWHBIX YpaBHEHHIA 3X+2y =5 Torzua Xotyo
paBHO
1)-0,5 2) 3,5 3)0,5 4) -3,5
6. 3nauenue npou3BoaHoit Gyrkuuu f (X) = (1+ x)e” B Touke Xo = —1 paBHO
1) —e? 2) e? 3)e 4) -1
7. MHOXECTBO MEPBOOOPA3HBIX PYHKIMH Y = SIN2X HMeEeT BUJI
1 2) 3) 4)
1) ECOSZ)HC 2c0s2x+C —2c0s2x+C
~3 cos2x+C

8. 3amanbl 1Ba MHokectBa: A={1, 5, 7, 11}, B={5, 9, 11, 15}. Toraa maoxectBo C = {1,
5,7,9,11, 15} ectb:

1) AUB 2) AmB 3) A\B 4) B\A
9. Yucno 3,4 npyuHaAIEKUT MHOKECTBY
1) A={a| aeR, - 2) B={b 3) C={c| ceQ, 4) D={d| dez, -
1<a<3,5} beN, 1<b<5} c<3} 1<d<4}

10. U3 cnoBa «Hayran» BeiOupaercs ogHa OykBa. BeposSTHOCTH TOTrO, YTO ATO IiIacHas,
paBHa

10 2) 1/2 3) 1/3 4)1

11. B pacnucannm Ha TOHENENBHUK IISTH YPOKOB: TE€OMETpHs, (HU3UKa, HCTOpUS,
buskynbTypa, XuMua. CKOJIBKUMH CIOCOOaMHU MOXHO COCTaBUTh PaclUCaHUE YPOKOB Ha 3TOT
JIeHb?

1) 25 2) 120 3) 60 4)5
12. BeposTHOCTh MOJOMKH MEPBOTO CTaHKa B TeueHue cMmeHsl paBHa 0,2, a Broporo — 0,13.

BepOHTHOCTB TOTO, UTO o0a cranka HOTpeGYIOT HaJIaJKHU B TCUCHUEC CMCHBI, paBHA

1) 0,15 2) 0,26 3) 0,026 4) 0,33
13. Kakas 13 nepeurciaeHHbIX CIyJailHbIX BETMYHH HE SBISETCS TUCKPETHOM:

1) uucno 2) yucnio 3) KOJTUYECTBO 4) poct
COJTHEYHBIX JTHEH B MPUOBIBIINX (bakynbTETOB B BYy3€ YUEHHUKOB B KJIacce
romy CaMOJIETOB B

a’ponopT

14. Ilycte X — nuckpeTHas ciaydailHas BeJIMYMHA, 3aJaHHAs 3aKOHOM pacIpeneiieHus
BEPOSATHOCTEM:

X -1 0 2 3
p 0,1 0,4 0,3 0,2
Torna maTemaTH4eCcKOe OKHUIAaHUE STOU CIIy4allHOW BEJIMYUHBI PABHO
1) 4 2)11 3)2,2 4)1

15. VI3 renepasibHOW COBOKYITHOCTH M3BJIe4eHa BHIOOpKA oObeMa N=50, MOJIUTroH 4acTOT
KOTOpPOM UMEET BUJ
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nt Torna yncno BapuaHT Xi=4 B BBIOOpKE
paBHO
1) 50 2) 16 3) 14 4) 15
16. Mona Bapuarnmonsoro psina 1, 2, 3, 4, 4, 5 paBHa
1)19 2)35 3)4 4) 6

17. Ilenaroruyeckuii cTa>k BOCbBMH YUYUTEJEH MIKOJIbI cienytomuid: 5, 8, 10, 12, 12, 14,
18, 9 net. Torna cpeaHee 3To BHIOOPKH paBHO
1) 12,5 2) 115 3) 11 4) 12
18. JlaHo cratucTUYecKoe pacmupeeiaeHne BEIOOpkr. Pa3Max qaHHOM BRIOOPKH paBeH

Xi|2]3]4]5|7]10

ni|3(1(2(3[4]|2

1)8 2)6 3) 15 4)7
19. Toueynas oLeHKa MaTEMaTHUYECKOT0 OXKHUIAHUS HOPMAJILHOTO paclpe/ieeHus paBHa
11. Torna ero uHTEpBaNIbHASI OLIEHKA MOKET UMETH BU/I:

1) (11; 11,5) 2) (10,5; 11,5) 3) (10,5; 10,9) 4) (10,5; 11)
20. Koo dumueHT KOppemsiuu I He MOXKET IPUHAMATh 3HAUCHUE
1) 0,345 2) 1,237 3) 0,876 40
21. BeposSTHOCTh IOCTOBEPHOTO COOBITHS paBHa:
1) -1 2) 0 3) 0,995 4)1
22. BepOHTHOCTb HACTYIJICHUSA HCKOTOPOTO COOBITHS HE MOYKET OBITh paBHaA:
1)0,3 2)1,3 3)1 4)07
23. KonnuecTBO MEPpECTaHOBOK 6YKB B CJIOBC «JICTO» PAaBHO!
1) 120 2)5 3) 20 4) 24

24. UrpanbHblii KyOUK OpocaroT oJuH pa3. BeposTHOCTh TOro, YTO Ha BEpXHEH IpaHu
BBITIAZIET 3 OYKa, paBHA:
1) 1/6 2)1/3 3)1/2 4)0,1
25. UrpanbHblil KyOuk OpocaroT ouH pa3. BeposATHOCTH TOro, 4ro Ha BEpXHEH rpaHu
BBINAJIET YACIIO OYKOB, PABHOE IISATH WJIH IIECTH, PABHA!
1) 1/6 2)1/3 3) 1/2 4) 2/3
26. JIBa cTpeiika NpOU3BOAT IO OAHOMY BBICTpeEIy. BeposiTHOCTH nonaganust B Leb AJIs
MEePBOTO ¥ BTOPOTO CTpeJika cOOTBETCTBEHHO paBHBI 0,9 u 0,4. Torga BeposITHOCTh TOTO, YTO B
eIk TIonaayT o0a CTpesika, paBHa:
1) 0,5 2) 0,36 3) 0,45 4)0,4
27. B nepBoMm siMKe 7 KpacHbIX U 9 CHHUX IIapoB, BO BTOPOM — 4 KpacHbIX U 11 cuHuX.
U3 HpOI/ISB?OJ'IBI;IOFO AIMKa JOCTAIOT OJUH 1ap. BeposTHOCT TOro, 4TO OH KpacHbIM, paBHa:
17 , 4 1(7 , 4 1(7+4
Dstan 25 *5) I: G+ 9:Gm)
28. bpocatot n8e MmoHeThl. CoObiTus 4 = {rep0 Ha nepBoit MoHeTe}, B = {rep0 Ha BTOpOi
MOHETE} SIBIISIOTCS:
1) HE3aBUCHMBIMH, 2) 3aBHCHMBIMH, 3) HE3aBUCUMBIMH, 4) 3aBUCHMBIMH,
COBMECTHBIMH COBMECTHBIMHU HECOBMECTHBIMU HECOBMECTHBIMU

29. KaE CBS3aHbI BEPOATHOCTHU C_OGLITI/Iﬁ Au A: - B
) P(A)-P(A)=1  2) P(A)+P(A)=1  3) P(A)+P(A)=0  4) P(A)-P(A)=0
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30. ITpousBogutca 800 HE3aBUCUMBIX MCIIBITAHHM, BEPOSITHOCTD MOSBICHUS HEKOTOPOTO
coObiTust A B 3TuX HcnbiTaHusx paBHa 0,7. C momomipio Kakoil (opMysibl HYKHO HaWTH
BEPOSATHOCTH TOTO, uTO B 800 ucmbITaHUSIX COOBITHE 4 HACTYUT poBHO 460 paz?

1) ®opmyisl 2) ®opMmyisl 3) JlokanbpHoOM 4) UnrerpanbHoi
bepnynnu ITyaccona TeopeMsl Jlamnaca teopeMsbl Jlamaca
31. Kakue 3Ha4eHUs1 HE MOKET MPUHUMATh TUCIIEPCUS CyYailHON BETUYMHBI:

1) HeoTpuLIaTENbHBIE 2) oTpuLIaTENIbHbBIE 3) HynB 4) oJI0)KUTEIbHBIE
32. JlaH 3aKOH pacnpeneaeHus TUCKPETHOMN CIIy9aifHOM BEIMYUHBI X:

X1 |2 |3 |4

p|102[(03[04]|a

Torna 3HaueHue o paBHO:
10,1 2)0,2 3)0,9 4) 0,5

33. CnyuaiiHas BenuuuHa X pacmpejesieHa paBHOMEpHO Ha otpeske [1, 3]. Torma
ciyuaitnast BennuuHa Y=3X+1 umeer:

1) HopManbHOE pacIpeaeiieHue Ha oTpeske [3, 9]

2) paBHOMEpHOE pacripeziesieHre Ha oTpeske [4, 10]

3) HopMalIbHOE pacnpenenaeHue Ha otpeske [4, 10]

4) npyroii (kpoMe HOPMaJILHOT'O ¥ PAaBHOMEPHOTI'0) BUJI PACIIPEAEICHUS

34. I'padpuix MIOTHOCTH BEPOSITHOCTEH ISl HOPMAJILHOTO paclpeeieHus n300paxeH Ha

PHUCYHKE:!

1) 2) 3) 4)
fix) 1x) fix)
f(x) : /\
I I — =]
N s T T
0 X

35. BwiOopouHoe ypaBHeHHE MapHOW perpeccun umeer Bun Y = 3,8 —1,9x. Tornma
BbIOOPOYHBIN KOOPPUIIMEHT KOPPETSALUN MOXKET ObITh PaBeH:

1)0,5 2) 3,8 3)-0,7 4)0,7
36. Cuctema TUHEHHBIX YpaBHEHUI Ha3bIBAETCSI OJTHOPOIHOM, €CIH:

1) Bce cBOOOAHBIE 2) Bce CBOOOAHBIE 3) xoTs Ob1 OTUH 4) xoTs OBl OIUH

YJICHBI PaBHBI HYJTIO YJICHBI OTJIIMYHBI OT CBOOOTHBIN YJICH CBOOO/THBIH WIECH
HYJS OTJIMYEH OT HYJS paBeH HYJIIO

37. Cuctema TUHEHHBIX YpaBHEHUI HA3bIBACTCsI ONPE/IETICHHOM, €CIIU OHa!

1) He uMeeT pemieHud  2) UMeeT 3) umeet 4) umeet
€IMHCTBEHHOE OecuncIeHHOe OTIPEIEITUTEIb
peleHue MHOYECTBO PEIIEHUIl  CHUCTEMBI PABHBIH

HYJTIO
38. uddepennupoBanue — 310:

1) BBIUHCJICHHE 2) BBIYUCIIEHUE 3) HaxoX/IeHHe 4) coctaBieHue

npeznena pUpaIeHHs MIPOM3BOIHON OT ypaBHEHUs HOpMaJH
GbyHKIIII JaHHOW (pyHKUIMHU

39. MHoXecTBO nepBooOpa3HbIX /i AanHoM (yHkimu f(x) Ha3piBaeTCs:

1) dbynkuuei 2) HeonpeneneHubiM  3) muddepenimanom  4) yacTHON

UHTETPaJIoM MIPOU3BOIHOM
1

r

Vv =
40. Yucno touek paspbiBa pynkmmn G + 3P0 — 1)
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1)0 2) 5 3)3 4)2

OTBeTHI K TECTY:

1,234 |5]6]7|8]9]10]11(12/13]14|15|16]17]18|19|20
211411383222 |12 |2|3]4|2]4]|3]|3|]1]2]2
21 122 |23 2425|2627 |28|29[30/31|32[33|34|35|36|37[38|39]40
4121411212212 3|2 |1]2[3|]3]1]2|3]2]4

IMpakTnyeckue 3a1aHUs K IK3aMEHY

3 3 1
1. Berunciuts A2 —3A+2E.,1t1e A=|6 0 -5
2 -4 2
4 2 -1
2. Pemuts ypaBHeHue 5 x -2/=0.
3 2x -1

3. Pemiuth cuctemy JTMHEHHBIX YPaBHEHUI:

2x—-3y—-5z=1
X+y-2z2=-4
X—2y+2=5

4. HaiiTu npenensl QyHKIIHIA:

2) IimSX2—5X—2 5) Iim2x2—3x+1 B) |irgXCtg4X
a2 . A X
x>2 2X? —X—6 x>0 3X2 + X+ 4 7
5. Haiiti mpou3BoaHyt0 GyHKITNH:
y =+/14+5c0sx y =sin®5x.-cos’ 3x y = gareeosx

6. Haiitu uHTErpasnsl:

[ (4x® +6x+ Tydx [sin® x - cos xdx

7. Oxapaktepu3yiTe coObITHE, O KOTOPOM MJIET peub, KaK JOCTOBEPHOE, HEBO3MOXKHOE,
cinyuaitnoe. [lanbr nBa untepsana (0; 1) u (6; 9). 13 nmepBoro uaTepBaia BeIOpaid YUCIO &, U3
BTOpOro — yucio c¢. Oka3anock, 4To: a) YUCIO @ MEHbIlIe yhcia ¢; 0) 4ucio a 0oJbllle Yyucna c,
B) YHMCIIO @ + ¢ TPUHAUIEKUT UHTEpBany (6; 9); I) UnCiO a + ¢ HEe NMPUHAICKUT UHTEPBAILY
(6; 9).

8. UrpanbHblit KyOuKk OpocatoT 3 pasa nozpsa. KakoBa BEpOsSTHOCTb TOTO, UTO KasKIbIH

pa3 Ha HEM BBITIAJIET YHCIIO OYKOB KpaTHOE 27
9. B xJ101Ke 9HMCIIO JUTMHHBIX BOJIOKOH cocTaBisieT 80%. KakoBa BepoSTHOCTH TOTO, UTO
Cpelu B3STHIX Haynady 4 BOJOKOH OKaXeTCs XOTs Obl OJTHO JTTMHHOE.

10. ICB X 3ajaHa 3aKOHOM paclpeaeIeHUs:
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X|-2 |0 |4 |5
p|{03(04{01|02

Haittu M(X), D(X), o(X). ITocTpouTh MHOTOYTOJbHHUK PACIIPEACICHHUS.
11. Man psg umcen: 2, 6, 4,7, 8,5,7,7, 8, 4,10, 5, 6, 7, 7. Haiitu cpennee, pazmax,

Mony, MeauaHy. CoCcTaBUTh CTaTUCTUUECKUN Psijl YacToT.

Bonpocwi k 3x3ameny no oucyunaune «Mamemamuxka»

1. Marpuupel. Buasl Mmatpun. [leficTBus HaJ MaTpULlaMu: CJI0KEHUE MATpPHULl, YMHOKEHUE
MaTpHULIbI Ha YUCIIO, IPOU3BEACHUE MATPHLL.

2. OnpenenuTend BTOPOro U TpeThero nopsaka. CBOWCTBa ONpeaeIuTeNeH.

3. MuHops! 1 anrebpanyeckue IonoyHeHMs. PaznoxeHue onpenenuresns Mo 3j1eMeHTaM
Kakoro-noo psaa. [lonstre 06 onpenenurene N-ro mOpsIKa.

4. BelpoxIeHHass MaTpulla, HEBBIpOKIeHHas marpunia. OOparHas marpumna. MeToss
BBIUUCIICHUSI OOpaTHOM MaTpuUIbl: METOJA IMPHCOEIUHEHHOM MAaTpPUILbl, METOJ 3JIEMEHTAPHbIX
npeoOpa30BaHUIA.

5. Panr wmarpunbsl. Meroabl BBIYUCIEHUS paHra MaTpULbl: METOJ OKaNMIISIOIINX
MHUHOPOB, METO/1 3JIEMEHTAPHBIX peoOpa30oBaHUil.

6. CucteMsbl IMHEHHBIX ypaBHeHUN. OHOPOIHBIE U HEOJAHOPOIHBIE CUCTEMbI JTMHEHHBIX
ypaBHEHHUN. PenieHure cucreMbl JIMHEHHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.
OmnpeneneHHble U HEONPEEIICHHbIE CUCTEMBI.

7. Cuctema N TUHEHWHBIX ypaBHEHUH ¢ N Hen3BecTHHIMU. Dopmyisl Kpamepa.

8. MarpuuHasi 3ammch CHUCTEMbI JIMHEHHBIX ypaBHEHHIA. PerieHue cucTtemMbl JTHMHEHHBIX
ypaBHEHMI B MaTpU4HOM hopme.

9. Pemienne mnpousBoibHbIX cucteM. Teopema Kponekepa-Kamemnu. HMccnenoBanue
COBMECTHOCTH CHCTEM JIMHEWHBIX ypaBHeHU. Meton Kopnana-I'aycca.

10. IMonsitne MuOkecTBa. CriocoObI 3amaHusi MHOKeCTB. Orepariii HajJi MHOYKECTBAMHU:
o0beIMHEHNE, MepeceueHue, pa3HOCTh, JONOJHEHHE MHOXECTB. JlekapToBO INpOU3BEICHHE
MHOKECTB. Y HUBEPCAIbHOE MHOXKECTBO. Jlnarpammsl Diinepa-BeHHa.

11. IpaBuno  yMHOXEHHUs, TMpaBWIO  ciokeHus. DopMynbl  KOMOMHATOPUKH:
NePECTaHOBKHU, pa3MEILIEHHUs, COUETAHHUS.

12. TTonsatue Qynxmuu. Crocodsl 3amanus ¢Qyaxknuu. OOnacTe onpeaeneHus U
MHOXecTBO 3HaueHui ¢yHkumuu. Knaccudukanums dynxumif. I'paduk ynxmuu Ilpocreiimue
AIIeMEHTapHbIE PYHKITHH.

13. Ipenen ¢pynkuuu. Teopems! o peaenax. /[Ba 3amedaTenbHBIX MTpe/ea.
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14. Tlpupamenue aprymenta u ¢yHkiuu. HempepsiBHOCTh GyHKIIMKA. TOYKH pa3pbiBa U
ux knaccupukanus. JleiicTBust HaJl HEIPEPHIBHBIMU () YHKIIMSIMU.

15. ITpousBoaHas GyHKIUH, €€ TEOMETPUUECKHIA CMBICIL.

16. IlpaBuna nuddepernupoBanus. [[pon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIH.

17. IluddepenupoBanne  CI0oXHBIX  (QyHKIud; auddepeHnupoBanue  QyHKIUN
3aJaHHBIX TapaMeTpuyecky; audQepeHIrpoBaHUEe HESIBHBIX (YHKLIUH; JOrapupMHUEcKoe
g depeHIpoBanue.

18. Iluddepennman GyHKnuM, ero reomeTpuueckuii cMeici. JuddepeHnuan cymmsl,
IPOU3BEACHNUS, YACTHOTO.

19. IpaBuno Jlonurans st pacKpBITHS HEOTIPEICIEHHOCTEH.

20. [IpumeHeHre NPOU3BOAHON K wHccieqoBaHuio (QyHKIuE. CxemMa HCCIeI0BaHHS
GbyHKIMI 1 TOCTpoeHHE TpadUKOB.

21. Bo3pacranue u yobiBanue GyHkIuu. JkcTpemyM ¢yHkiuu. Heobxoaumble ycioBus
sKCTpeMyMa. JlocTaTouHbIe MPU3HAKH CYIIECTBOBAHHS SKCTPEMyMa.

22. BeIyKJI0CTh ¥ BOTHYTOCTb. TOYKH meperuoa.

23. ACUMITOTHI: BEpTUKAJIbHbIE, TOPU30HTAIbHbIE, HAKIIOHHBIE.

24. HaumeHbliee 1 HaubombIee 3HaueHUs! GYHKIIMH Ha OTPE3KeE.

25. IlepBooOpaznas.  Heompenenenneiii  wmHTerpan.  ['eoMeTpwueckwii  CMBICIT
HeolpeaesieHHOro naTerpana. CBoicTBa HEONPEAETICHHOTO HHTETpala.

26. Tabnuiia OCHOBHBIX HHTETPAJIOB.

27. OCHOBHbIE NpPHUEMbl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTETPUPOBAHUE; METO]
3aMEeHBI IEPEMEHHOI, METOJI ITOICTAHOBKH; MHTETPUPOBAHHE IO YaCTSIM.

28. OnpeneneHHblii WHTETpall. ['€OMETpUYECKUi CMBICT OMpENeIEHHOTO HHTEerpaa.
CBoiicTBa onpeeNeHHOro HHTerpaa.

29. ®opmyna Herorona-JleitbHuma.

30. 3ameHa epeMeHHOM B OTIpeielIeHHOM MHTerpaie. IHTerpupoBaHue mo 4acTsim.

31. [Ipenmer Teopuu BEPOSTHOCTEM.

32. CobbiTHE. DneMeHTapHble COOBITHS, COCTaBHbIE coObITHA. IIpoTHBOMONOXKHOE
cobbiTHe. JIoOCTOBEpHOE U HEBO3MOKHOE COOBITHSI. COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

33. BepositHocTh. Kitaccmueckoe orpenenenue BeposaTHocT. CBOHCTBA BEPOSTHOCTH.

34. Cymma coObITHii. BepoSTHOCTE CYyMMBI COOBITHIA.

35. [IpousBenenne COOBITHH. YCIIOBHAass BEpOSATHOCTh. 3aBUCHMbIE W HE3aBUCHMBbIE
coObITHs. BeposTHOCT Mpou3BeieH s COOBITHI.

36. ®opmyia momHo BepositHocTH. Dopmyna Baiteca.
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37. IloBropenne wucnbiTanuii. Dopmyna bepuymmu. HauBeposiTHeitee  4ucio
HACTYIUICHUH COOBITHSI.

38. CyvaiiHple BenWYMHBI. J[MCKpeTHBIE ¥ HENPEPBIBHBIE CIIyYalHbIC BEITUYHHBI
(ompenenenusi, MpUMepHI).

39. 3aKk0oH pacnpeeieHus] BEPOATHOCTEH JUCKPETHOW CIIy9alHOW BEIWYUHBI. Psin
pacnpenenenus. DyHKIHS pacnpeaciieHus, e CBOMCTBA. MHOrOyrojabHHUK PacipeneieHus.

40. buHoMHaNIbHOE pacTpesielieHue.

41. Pacnipenenenue Ilyaccona.

42. I'eomeTpryeckoe pacupeeacHue.

43. T'unepreoMeTpuyecKoe pacipeaeacHue.

44. MareMaTuyecKue orepauu Hajl CIIy4alHbIMA BEJIMUMHAMH.

45. MaremaTtu4yeckoe OXHJaHWE JTUCKPETHOM ciydaiiHOW BenuuuHbl. CBolicTBa
MaTE€MaTUYeCKOro OXKUIAHUS.

46. Jlucriepcusi  TUCKPETHOH ciydaiiHOW BenW4yuHBL. DopMynia s  BBIYUCICHUS
nucriepcuu. CBOWCTBA IUCIIEPCUH.

47. HenpepoIBHBIE ciny4yaiiHble BenWuuHbL. MHTerpanbHas (yHKIUS pacrpelneieHus, ee
CBOWCTBA.

48. HempepbIBHBIE ClIy4alHbIE BEJINYUHBI. Juddepennmanpaas GyHKIMSA
pactipezenenus (IJIOTHOCTb pacipeieNieHus ), €€ CBOMCTBRA.

49. YucnoBble XapaKTEPUCTHKU HEMPEPHIBHBIX CIyYalHBIX BEIMYUH: MAaTEMaTHYECKOE
0’KHMJIaHHE, TUCIIEPCHSL.

50. HopmanmeHoe pacnpenenenue. ['paduk HOpManbHOW KPUBOHW. BeposTHOCTH
nomajaHusi HOPMAJbHOW BETWYMHBI B 3aJaHHBI WHTEpBaI. BeposTHOCTH OTKIOHEHUS
HOPMaJIbHOW CIIy4ailHOM BEJNMYMHBI OT €€ cpeaHero 3HadeHus. IIpaBuio Tpex curm.
LlenTpanbHas npeneabHas Teopema.

51. PaBHomepHoe  pacmpeneneHue.  [IOTHOCTHP ~ BEPOATHOCTH  PaBHOMEPHOTO
pactipenenenus. OyHkiusa pacupenenacHuss. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH PABHOMEPHO
pacnpeneneHHON BEIMYHHBI.

52. TlokazatenbHOoe  pacmpeneneHue. [IMOTHOCTP  BEPOATHOCTH  MOKA3aTEIbHOTO
pactpenenenus. DyHkuus  pacupeneneHus. OCHOBHBIE  YHCIIOBBIE  XapaKTEPUCTUKU
HEIPEPBIBHON CIIy4allHOM BEIMYHMHBI, UMEIOIIEH ITOKA3aTENbHOE pacipeieliCHuE.

53. Ilpeamer MaTeMaTHYECKON CTATUCTUKH. 3a/1a4ll MATEMaTUIE€CKOW CTATHCTUKH.

54. T'enepanbHas COBOKYMHOCTh. BpiOopka. BapuwaHTBI, 4YacTOTHI, OTHOCHUTEIHHBIC
yacTtoThl. Bapuwanuonsbsii psa. CTaTUCTHYECKUH psAl  4YacTOT, OTHOCHTENBHBIX YacToT.
NHTepBanbHbIA CTATUCTUYECKUI PSi.
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55. DOmmupuueckas pyHkuus pacnpeaenenus. [Tomuron. I'mcrorpamMma.

56. BeiObopouHbIe cpeHee, AUCTIEPCHs; MOJIa, MEIMaHa, pa3Max BRIOOPKH.

57. Craructuueckue oreHkd. TodeuHnas oneHka. HecmelienHass ToueyHasi OILICHKA.
CwmemieHHass Toye4Hasl OLIEHKA. TouyedHble OIEHKM JUIsl CpEeJHEH W JMCIIEPCUU T'e€HEPATbHOU
COBOKYIIHOCTH.

58. UnTepBanbHble olleHKH. JloBepuTeNnbHbIN nHTepBal. IHTEpBaIbHbIE OLEHKH CPEIHEH
U IMCIIEPCUHN HOPMAJIBHO paclpeieIEHHON reHepaabHOW COBOKYITHOCTH.

59. Perpeccuonnslii ananu3. YpaBHenue perpeccuul. OTbICKaHUE MTapaMeTPOB YPaBHEHUS
pErpeccuu 1o HECrpyNIupPOBaHHBIM U CTPYIITUPOBAHHBIM JAHHBIM.

60. Koppensunonnsiii ananus. KoaddunmeHT muHeiiHOM KOPPETSAIK, ero CBOMCTBA.
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