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1. Ilean ocBOEHUN TUCHUILIHHDBI

Ilenp ocBOEHUs IUCHUIUIMHBI — (OPMUPOBAHHWE Y CTYASHTOB 3HAaHWW B 001acTH
MaTeMaTHUYECKUX OCHOB TEOPUU CIy4alHBIX COOBITHIA U CIIydallHbIX BEJIMYMH, ITOJTYY€HUE HaBBIKOB
MPAKTUYECKOTO PELICHUS 3a7a4 TEOPUU BEPOSITHOCTEN.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«OCHOBBI TUCKPETHOM MAaTEMATHKH U JIOTHKN», «MareMaTuueckuii ananusy», «JIunelinas ainredpa u
QHAJIUTHYECKAsi TEOMETPHUSI».

JIMCUMIUTMHBI U TPAKTHKH, JUISI KOTOPBIX OCBOCHWE JaHHOUN IUCIUIUTMHBI HEOOXOIMMO KaK
npeuecTByromee: MammHHoe 00y4eHHne U TTyOUHHBIA aHAIU3 TaHHBIX.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dDopmupyeMbie U
KOHTPOJIMpyeMble
KOMIIETCHIIUH
(K01 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIN i
(K01 1 HAUMEHOBAHUE)

IInanupyemble pe3yJbTaThl 00yUeHHS

I1K-9
IIPUMEHSATH
MaTeMaTHYeCKHUH
amrapar Juisi  aHaJusa
JTAaHHBIX u
ONTUMM3AILIUY MOJEIIECH

Cnocoben

[TIK-9.1. 3HaeT OCHOBBI
aHajam3a JAHHBIX,
METO/Ibl ONITUMU3ALUU U
MaTeMaTU4YECKue
MOXO/IbI JUISt
IMOCTPOEHUS MOJIEIIEN

3HATh: METOJIbI OMTUCATEIILHON CTATUCTHKH,
JMHEWHOU aJreOpbl, MATEMaTHYECKOTO
aHaJIN3a, TCOPUU ONTUMHU3AIINN
(TpaIMeHTHBII CITYCK), METOIbI OLICHKH
Mojielel (TOYHOCTh, TTOJIHOTA, F-Mmepa).
YMeTh: IpUMEHATh MaTeMaTHYECKHe
METOJIbI JUIsl Tpeo0pabOTKH U aHAIM3a
JIAHHBIX.

Brnagets: HaBBIKAMH HCIIOJIE30BAHUS
MaTEeMaTHYeCKUX OMOIHOTEK.

I1K-9.2. YMeer
MPUMEHSITh
MATECMATHUYCCKUEC
METOAbLI U MOJEIH IS
aHaIMu3a JaHHBIX

3HaTh: MaTeMaTHYECKHE METOBI M MOJIEIIH,
IPUMEHSIEMbIC JJIsl aHAIIN3a TAaHHBIX .
YMets: hopMann3oBaTh 3a/1a4y aHAIH3a
JaHHBIX B TEPMHUHAX MaTEeMaTHUECKON
MOJICIIH; TPOBOMTH SKCIICPUMEHTHI 10
ONITHMH3AIMH TTApaMETPOB MO/IEIICH.
BrnaneTs: HaBBIKaMH peau3aIim
AJITOPUTMOB ONTUMH3AIINY H aHATH3a UX
CXOJIMMOCTH.

[1K-9.3. Brnageer
HABbIKAMU TIPUMEHEHUS
MATEMATHUYCCKOT O
ammapara JJis aHaJlu3a
JOAHHBIX 1
ONITUMM3ALIUN MOJENEH

3HATh: IEPENOBbIE METO/IbI ONTUMHU3ALUU U
WX IPUMEHUMOCTD K Pa3HbIM THUIIaM
MOJIEIIEH.

YMeTh: caMOCTOSITETLHO BHIBOAUTD U
peanu30BbIBaTh (POPMYIIBI I TPAJUEHTOB
pH 00y4eHUH MOJeNeH.

BrnaneTs: rimy00oKHMU MPaKTUYECKUMU
HaBbIKaMU HACTPOMKU U yIIydIlIEHUS
MoJiesIell MallTMHHOTO 00Y4EHUs C
UCIOJIb30BAHUEM MAaTEMATHYECKOTO
annapara.




4. CTpyKTYpa U cojiepKaHue TUCUUILIHHBI Teopusi BepOSITHOCTEl M MaTeMaTHYeCKasi CTATUCTHKA 1

DopMBbI TEKYLLET0
Monayab Bun . HaumenoBanue TeM 3aHATHIA Oo0nbem, HuTepakr KOHTpO.IH
(pasnen) yueOHoit (yaebHoii paboTs) Cemectp u. banabl U, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

Monyis 1. [IpoctpancTBO 31eMEHTapHbIX HCX0H0B. COOBITHS U
Teopus JedcTBUs Haj HUMHU. BepostHocts. Knaccudeckas wu
BEPOATHOCTEN TFE€OMETPHUUYECKasi BEPOSATHOCTD.

YcnoBHas BepoaTHOCTb. He3aBUCUMOCTE COOBITHH. TecTtupoBanue

DopmyJibl ITOTHON BEPOATHOCTU U baiieca. 15 «Teopus

Cxemsl bepaymmu. [Ipubmmkennsie popmyinsr Ilyaccona BEPOSTHOCTEN

u Myaspa-Jlannaca. [lonnHoMuanpHas cxema.

Tex1 CryvaiiHasi BeTUYMHA, €€ 3aKOH U (PyHKIUS 3 2

pacnpeznenenus. JIuCKpeTHas 1 HENpepbIBHAsL ClydaniHas

BEJIMYMHA.

MHuoromepHas citydaiinas BeianunHa. CoBMECTHas 3anaHus,

(GYHKIUS pacipeleleHHUsl. 15 [IPOBEPSIEMBIN

JIMCKpETHBIE U HENIPEPBIBHBIE IBYMEPHBIE CIIy4aiiHbIE BPYUYHYIO

BEJIMYMHBL. Y CIOBHBIE pacnpeaeneHus. HesaBucumelie

CIIy4aiHbI€ BEJINYNHBI.

UuncnoBble XapaKTEPUCTUKH CIyYalHbIX BEJIMUYMH.

CaMocTosTenbHOE U3yUYEHNE MaTepraa: MOAr0TOBKa K 3

Cp |rectupoBanMIO IO TeMaM MOy 1. BeimonHenue 87

3a/laHui, IPOBEPSEMBIX BPYUHYIO
Momyns 2. Jlex2 |CnyuaiiHas BeiOOpKka. BeIOOpOUHBIE XapaKTEPUCTHKH. 3 TecTtupoBanue
MatemaTnueckas OMnupudeckas GyHKIUS pacipeaesieHus.. 15 «MatemaTnueckas
CTATUCTUKA ToueyHoe oLleHNBaHWE MAPaMETPOB. CTATUCTUKA»

HHTepBabHOE OLIEHUBAHUE. 2

[IpoBepka CTaTUCTUYECKHUX THIIOTE3.

Meton HauMeHbIINH KBagpaToB. KoppenaunoHHslil 1 3anaHus,

PErpEeCCHOHHBIN aHAIN3. 15 [TPOBEPSIEMBIN

Henapamerpuueckre METOMBI. BPYUYHYIO




DopMBbI TEKYLLET0
Bu . KOHTPOJIA
Monayab o HaumeHoBaHue TeM 3aHATHI Oonbem, HuTepakr P
yueOHO N CemecTtp bansbl (HauMeHOBaHMe
(pasznen) (yueoHoii padoThI) 4. UB, 4.
padoThI OLICHOYHOI'0
cpeacTBa)
CamocrosiTenpbHOE U3yUYEHHE MaTepraia: IOAr0OTOBKa K
Cp |TectupoBaHMIO IO TEMaM MOAYs 2. BeinonaHeHue 3 87
3aJIaHU, TPOBEPSIEMBIX BPYUHYIO
ITA | [IpomexyTouHas aTTecTaIHs 0,35
Koutpons | Dx3amen 8,65 40 HroroBelit TecT
180 100

Cxema pacyera UHTOroBoro 6ajia

Texymuit peUTHHr + Pe3ynbrar HTOroBoro Tecra




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHble TEXHOJIOTUHN: UH()OPMAIIMOHHAS JEKIIHSL.

CamocrosarenbHass paboTa oOyyaromuMXcst MpeaycMaTpuBaeT MOATOTOBKY K JBYM
TECTUPOBAHUSAM IPOMEXKYTOYHBIM IO OKOHYAHHMIO HM3Yy4YCHMs MaTepyuaja II0  TeMaM:
Qg depeHraIbHOe U HHTETPAIbHOE HCUMCIICHUE U BBITIOIHEHUS 3aJJaHUI, TPOBEPSIEMBIX BPYUHYIO.

6. MeTonuyeckue YKa3aHus M0 OCBOEHHIO TUCHUIIIUHBI.

6.1. Pexomenanmu no caMocTosiTe/IbHOM padore

JU1s1 yCIIenHoro 0oCBOeHUs Kypcea «MaremMaTuyeckuil aHainus» Heo0X0AuMa CaMOCTOS TeNIbHAs
pabota. B Hacrosimee BpeMs akKTyalbHBIMH CTAHOBSITCS TpPeOOBaHUS K JIMYHBIM KayecTBaM
COBPEMEHHOI'0 00YYaroILIerocst — yMEHUIO CAMOCTOATEIBHO MONOJIHATh U OOHOBIIATH 3HAHUS, BECTU
CaMOCTOSITENIHBIA ~ MOMCK ~ HEOOXOIMMOTO  Marepuana, OBITh  TBOPYECKOW  JTUYHOCTHIO.
CamocTosTenbHyI0 padoTy 110 OCBOSHUIO TUCHMILIMHBI 00YYatOLMMCsl OCYIIECTBIISIIOT C [IOMOLIbIO
C MOMOUIBIO OCHOBHOW U JTOIIOJIHUTEIILHOM JINTEPATyphl, PEKOMEHJOBAHHOM ISl CAMOCTOSTEIIbHOU
paboThl, a TaKkKe ¢ MOMOIIbI0 NPOoPecCHOHANbHBIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX
cucteM. CamocTosTenbHas yueOHas 1€ATeIbHOCTh SBJSETCSI HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO
oOyuenus. MHorue mnpogeccuoHalbHble HaBbIKM, CHOCOOHOCTh MBICIUTH M 0000IIATh, J1€NaTh
BBIBOJIbI U CTPOUTH CY)KJIEHUS, BBICTYNATh U CIYIIATh JPYTHUX, — BCE 3TO Pa3BUBAETCS B Mpoliecce
CaMOCTOSITENIbHON PabOThl 00yYarOIIUXCSL.

6.3. PexoMeHn1anmu no noAroToBKe K 3K3aMeHy

[ToaroToBka K 3K3aMeHy CHOCOOCTBYET 3aKpEIICHHIO, YTIIyOJEeHHIO U 00O00IEHUI0 3HAHUM,
MOJIy9aeMbIX, B Ipolecce 00ydeHus, a TaKkKe MPUMEHEHHIO UX K PEIICHHUIO MPAKTHYECKUX 3ajad.
['oTOBsACH K 3K3aMeHy, 00yJaroIUNCs TUKBUIUPYET UMEIOLIMecs MpoOebl B 3HAHUAX, YIIyOuserT,
CUCTEMATHU3UPYET U YIOPAIOUMBAET CBOM 3HaHUs. Ha sx3amene oOyuaronuiicst AeMOHCTpUPYET TO,
4TO OH NMpHOOpeI B mporecce 00y4eHus 10 KOHKPETHON y4eOHOH IUCIUIIIHHE.

Heo0OxonnMo opueHTHpOBaTh 00YYAIOIIKUXCS HA CHCTEMAaTUYECKYIO [TOATOTOBKY K 3aHITHUSIM B
TEYEHHE CEMECTpa, YTO II03BOJIMT MCIOJIb30BaTh BPEMS OK3aMEHAIMOHHOM CECCUU  UIS
CHUCTEMAaTU3alu1 3HAHHM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
3 I1K-9 Tecmosvie 3a0anus

Bonpocul k axzameny
3aoanus, nposepsemvle 8pyuHYIO

7.2. TunoBble 3a1aHUsI UJIM HHbIE MAaTePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. 3ananusi, npoBepsieMble BPYYHYIO
TunoBbie npuMepsbI 3aganus 1.

I_[e.m, paﬁoTbIZ OBJIAACTb HaABbIKAMHU PCHICHWA THUIIOBBIX 3aaa4 I10 TCOpUHU BCpOﬂTHOCTeﬁ.

1. B napTuu roToBO# MpOAyKIIUH, COCTOSIIEH U3 25 neraneit, S OpakoBaHHBIX. ONpeaenuTh
BEPOATHOCTh TOTO, YTO NPU CIy4ailHOM BBIOOpE YeThIpeX [eTaliei: a) BCE OHU OKaXyTCs He
OpakoBaHHBIMHU; 0) OpaKOBaHHBIX M HE OPaKOBAaHHBIX U3IENNH OyIIET MTOPOBHY.

2. JIBa He3HaKOMBIX MauO3U MBITAIOTCS YOUTh Apyr apyra. IlepBbiil NPUXOAUT K MECTY
Bcrpeun ot 12.00 no 13.00, MrHOBEHHO M HE3aMETHO OCTABJISIET MUHY, KOTOpasi B3opBeTcs uepe3 10
MUH, XIET 5 MUH U YXOJIUT, BTOpo# Takxke npuxoaut ot 12.00 go 13.00, ocraBusier CBOO MHUHY,
KoTopas B3opBercs uepe3 15 muH, xnaer 10 mun u yxoaut. KakoBa BeposITHOCTh THOEIH BTOPOTO
Mahurosu?

3. B aBrompobere ywactBytoT 3 aBromMoOmisi. IlepBblii MOXKET COHTH € Mapumipyra ¢
BepoATHOCTBIO 0,15; BTOpOil M TpeTHil aBTOMOOWIM HE NOMAYT A0 (PUHHIIA COOTBETCTBEHHO C
BeposiTHOCTsIMU 0,05 1 0,1. TpebyeTcst onpenenuTs BEpOSITHOCTh TOTO, YTO K (PMHUIITY IPUOYIYT: a)
TOJIKO OJINH aBTOMOOMIIb; 0) 1Ba aBTOMOOMWIIS; B) IO KpaiiHel Mepe, IBa aBTOMOOWIISL.

4. MamuHOCYeTHOEe OIOpO  OCHAIIEHO  JECATHIO  CYMMHUPYIOUIUMH, JIBAAIATHIO
BBIUMCIUTENFHBIMA U CEMBIO TAONWYHBIMH MAalIMHAMU. V3BECTHO, YTO 3a BpeMs BBHIMOTHEHHS
HEKOTOPBIX PACUETOB M3 CTPOSI BHIXOJUT OJHA CYMMHPYIOIIas MAalTiHA, a KOJIWYECTBO BBIIIEIINX
U3 CTPOs BBIUMCIUTEIBHBIX M TAOJMYHBIX MAIIUH COOTBETCTBEHHO B 3 M 5 pa3 Oomnbiie. Haiitu
BEPOSITHOCTh TOTO, YTO HAayAaudy BBHIOpaHHAs M3 UMEIONIMXCS MalldHAa HE BBIMACT W3 CTPOS 10
OKOHYaHUS PacueToB.

5. Nmeercs 3 nammouku. OfHa M3 HUX BKpYYHMBAETCS B MaTpoH. Eciu oHa meperopaer, To
3aMEHsEeTCA JPYroil, Moka HE U3pPacXOAYIOTCS BCE JIAMIOYKH. BeposATHOCTb CropaHusi KaxKaou
namnouku paBHa 0,6. JluckpeTHas ciaydyaiiHas BEJIMYMHA X — YHUCIO M3PACXOJOBAHHBIX JIAMIIOYEK.
HaiiTu 3akoH pacripeneieHus], YUCIOBbIE XapaKTePUCTHKH, (PYHKITUIO paCTIpeeIeHUs]  TIOCTPOUTh
e€ rpaduK AUCKPETHOM CIyIaifHOW BEIMYHHBI.

6. a) HempepbiBHas crydaiinas BennunHa 3a7aHa GpyHKIKEH pacipeneaeHus
0, x <-1,

1
F(x) =qax+b,-1<x=<-.

1,x>1/3
HaiiTh Hew3BecTHBIC TapaMeTpsl AW b, TUIOTHOCTh pPACIpENE/ICHHs, YHCIOBBIC
XapaKTEePUCTHKH, TIOCTPOUTD Tpaduku PYHKIIMH ¥ IUIOTHOCTH PaclpeIeIeHus..
0) HenpepoiBHas ciayvaiinas BeIMYMHA 3aaHa TUIOTHOCTBIO PACIIpeIEICHHsI

0,mpux <0,

2

(
|
F(x) = gacosx, npu 0 <x < 5

.
, TIPH X >



Haiitu Hen3BecTHbII napaMeTp a, PyHKIMIO pacrpeieieHus1, TOCTPOUTh TpapuKu PyHKIUH U
IUIOTHOCTH PACHPEIETICHHUSL.

7. TlpousBoauTcss TpH BBICTpENa MO MHIICHH B HEU3MEHHBIX YCJIOBUAX. BeposTHOCTH
NOMAJaHus B MHUIIEHb NPH OAHOM BeicTpene paBHa 0,9 CriydvaiiHble BENIWYMHBI: X — YHCIIO
nonajgaHui, Y —unciao npomaxos. Onucarh ycaoBHbINA 3aKOH paCIpeIeIeHNs CIIy4aiiHON BETMYMHbI
Y npu ycnoBun X = 1 (ecnu cpenu 3HaueHui X HeT X = 1, TO B35ATh IEPBOE 3HAUYCHHE X U3 TAOIHIIBI
pactipenenenuii) 1 Bbraucautb M[Y /X = 1]. Beruucaute BepositHocTu coobituii P{X = Y} u P{X +
Y = 0}. Onpenenutsb OCHOBHBIE XapaKTEPUCTUKU CIIy4aiiHOTO BEKTOpa
M(X), M(Y), D(X), D(Y), Kxy, Ty

Tunosble npuMepbI 3a1aHusA 2.

HCJIL paﬁoTbI: OBJIAJICT HaBbIKaMK PCHICHUA THUIIOBBIX 3aaad II0 MaTeMaTHIeCKOM

CTaTUCTHKC.

1. Habmroenus 3a Tonmmuo# (B MM) 40 CIIOJISIHBIX TUIACTUH AAU CIEAYIONINE Pe3yIbTaThl:

0,021 0,030 0,039 0,031 0,042 0,034 0,036 0,030 0,028 0,030 0,033 0,024 0,031 0,040
0,031 0,033 0,031 0,027 0,031 0,045 0,031 0,034 0,027 0,030 0,048 0,030 0,028 0,030 0,033
0,046 0,043 0,030 0,033 0,028 0,031 0,027 0,031 0,036 0,051 0,034.

[To gaHHBIM 3KCIIEpPUMEHTA ITOCTPOUTHh HMHTEPBAJIbHBIA BapUAllMOHHBIA PSI C pPaBHBIMH
WHTEpPBaJIaMU, IOCTPOUTH TUCTOTPAMMY.

2. Ilo gaHHBIM DKCIIEPUMEHTA MOCTPOUTh MHTECPBAJIBHBIA BapHUAIIMOHHBIN PSAJ C PaBHBIMH
WHTEpPBaJIaMU, IOCTPOUTH TUCTOTPAMMY.

3. Jlns ompeneneHus TPOYHOCTH HUTH MpoBeaeHbl ucnbiTanus 1000 oOpasmos, naBiime
pe3yNbTaThl IPE/ICTABICHHbBIE B TAOIHIIC:

[Mpounocts | 180-190 | 190-200 | 200-210 | 210-220 | 220-230 | 230-240 | 240-250
HUTH, T
Yucno 50 90 150 280 220 120 90
00pasIos

[TocTpoiiTe KyMyISATUBHBIN psill, HAUEPTUTE KYMYJISHTY, HAHIUTE MOy U MeJIUaHy.
4. V3BecTHBI JaHHBIE 00CIIE0BAHMS POCTa BaJIOBOM MPOIYKIIHU:

BanoBas npoaykius B OT4YETHOM 80-90 | 90-100 | 100- 110- 120- 130-
rony, B % K NpEeAbIIYIIEMY TOTY 110 120 130 140
Yucno npeanpusTuit 6 14 30 24 15 11

HaiiTu nHTepBaibHbIE OLIEHKH MAaTEMaTHYECKOTO 0KUIAHUS U TUCIIEPCUH.

5. Jlns onpenenenus cpeHero Bo3pacta yyaluxcsi yaeOHOro 3aBeieHUs] METOJJOM CITy4JaitHOH
MOBTOPHOU BEIOOPKHU 00cienoBano 200 ven. OnpenenuTs BEPOATHOCTh, C KOTOPO MOXKHO OXKHJATh,
YTO OTKJIOHEHHE B Ty WJIM JPYTYIO CTOPOHY CpeIHEW BBIOOPOYHOH OT cpeaHel reHepalbHOW He
npeBbicuT 0,5 roma. Ilomarate aucnepcuro paBHOW 6,25 W CcUWTaTh pACIpENENICHHE BO3pacTa
yUaluxcss HOpMaabHBIM.

6. a) IlpoBepuTh HyJEBYIO TUIIOTE3y O TOM, 4YTO 3aJaHHOE 3HaudeHHe ao=10 sBIseTCS
MaTEMaTUYECKUM O0>KMJIAHUEM HOPMAJIBHO PACIPENEICHHON CIIy4allHOM BENWYUHBI 1IpU 5% -M
YpPOBHE 3HAYMMOCTU IS JBYCTOPOHHEH KPUTHYECKOW 00JIaCTH, €CIM B pe3yibTaTe 00padoTKH
BBIOOpKH oOBbemMa N = 10 momydeHo BbeIOOpouHOe cpemHee = 10, a BBEIOOPOYHOE CpeIHEE
KBaJJpaTHYHOE OTKJIOHEHUE paBHO S1=1.

6) Ilpu ypoBHe 3Hauumoctu o = 0,1 MpoBEpUTH T'MIOTE3Y O PAaBEHCTBE IUCIEPCHUN JIBYX
HOPMAaJIbHO PACHpE/eNeHHBIX CydailHbIX BeMMYMH X M Y Ha OCHOBE BBHIOOPOUYHBIX JAaHHBIX MpPU
allbTepHATHBHON runorese: Hy: 0f # oy,



X n; Vi m;
142 3 140 5
145 1 146 3
146 2 147 2
148 4 151 2

7. Ilonaras, yto Mmexy X 1 Y UMEET MECTO JIMHEIHAs 3aBUCUMOCTD, OIIPEAEIUTD BEIOOPOUHOE
ypaBHEHME JIMHEHHOM perpeccuu u 00bsCHUTS ero. [IpeaBaputensHo caenaiiTe BBIBOA O 3HAUMMOCTH
Kod(puLIMeHTa KOppeNsui, O HAalmpaBICHUHM U TECHOTE CBS3M MEXAy mokaszarensmMu X u Y.
YpoBeHb 3HAUMMOCTH B35Th paBHbIM 0,01.

¥ 10 15 20 25 30 35
1516 4

25 6 8

35 21 2 5
45 4 12 6
55 1 5

U3y4yaeMoil TeMe, 10Ce10BaTeIbHOCTh U IPAMOTHOCTh IPUMEHEHHS] MAaTEMaTHYECKUX METOJI0B
IIPU pELICHUH 3a]a4

[XY

o

o

o

(0]

o O

IIpoueaypa oueHuBaHusA
Pabora nposepsiercs npenonasareneM. OLEeHUBaeTCS YPOBEHb 3HaAHUM OakaiaBpa 1o

Kpurepum ouenku:

- BepHoe BbimonHeHue 80%-100% 3anmanuit — ot 12 no 15 6amios;
- BepHoe BbinonHeHne 60%-79%% 3ananwuii - ot 8§ 1o 11 Gannos;

- BepHoe Beinosinenue 40-59% 3amannii — ot 4 10 7 6aII0B;

- BepHoe BbinonHeHne menee 40% 3ananuii - ot 0 10 3 6anoBs.

7.2.3. TUOBBIE TECTOBBLIE MATEPHAJIBI

Tunosble NpuMepsbl 3a1aHUM
Tecm «Teopusn eepoammuocmei)

. HYCTI) Aiy A2 ’ A; — HomnaiaHus B MUILICHBb, COOTBETCTBCHHO, ITPHU IECPBOM, BTOPOM U

TPETHEM BBICTPCIIAX. Torma coObITHE «IPOU30IIIO POBHO OJHO IOMNAAaHNEC B MUIICHDL ITPU
TPEX BBICTPEIAaX)» MOKHO 3alliuCaTh TaK:

AAA +AAA +AAA
AA +AA +AA

A+A+ A

A+AAA +AA,

1/3
1/2

. UrpanpHblil kyOuk nondpackiBaeTcst oAMH pa3. Torna BepoATHOCTh TOTO, YTO Ha BEpXHEH
TPaHU BBINAJAET YACIO OYKOB MEHBIIE TPEX, PABHO:




O000a0

0O O O O

e

2/3

B kpyr, B KOTOpBIH BIHMcaH KBaapat, OpocaroT 1Be TOYKU. HallTi BepOsATHOCTH TOTO, YTO 00€
OHM OKaXXyTCs BHYTPH KBaJpara.

0,405
0,595
0,298
0,505

BeposTHOCTB TOT0, YTO CTYACHT CIACT KaKIIbIE U3 3-X SK3aMEHOB CECCHUHU Ha OTJIMYHO paBHA
cootBercTBeHHO 0,4; 0,5; 0,1. [TomydeHre OTIMYHBIX OLIEHOK HA 3TUX DK3aMEHaX COOBITHE
He3aBUCUMOE. BeposATHOCTh TOTO, UTO CTYJIEHT CAACT Ha OTJIMYHO BCE 3 IK3aMeHa, paBHA

. BepOHTHOCTB, qTo KY6I/IK YnazaceT Ha rpaHb «4» IIpH YCJIOBUH, YTO BbIIIAJACT YHUCJIO OYKOB

OoJiblle ABYX, paBHA!

1/6
1/4
1/3
YcnoBHOM BCPOATHOCTBIO CO6BITI/I$I A Ipu yCJIOBUH CO6LITI/IH B HA3bIBACTCA
p(a/B) = "ACB)

P(B)
p(a/B) = DB/ AP(A

P(B)

p(a/B) = P(AUB)

P(B)

P(A/B)=P(A)P(B)-P(AnB)

KakoBo HaHBepo;ITHeﬁmee YHCJI0 TOAHBIX ACTallei cpeau 15 IMPOBEPCHHLIX OTACIIOM
TEXHUYCCKOTO KOHTPOJIA, €CJIN BEPOATHOCTD TOI'O, YTO ACTAJIb CTAHAAPTHA, paBHA 0,7?

9
10
11

. YKa3arp, Kakue U3 cieIyromux HabopoB coObITUI 00pa3yroT pa3dHeHne MPOCTPaHCTBA

3JIEMEHTAPHBIX UCXO0B. DKCIIEPUMEHT — OpOCaHUE JABYX MPABMIBHBIX MOHET.
H, ={rep6 na nepsoii monere}, H,={rep6 Ha BTOpOii MOHETE}.
H,={06a cepoa}, H,={ooun cep6 u oona pewxa}, H,={0se pewxu}.
H,={0sa cepoa}, H,={0se pewxu}, H,={ecepou pewxa}, H,= {pewra u cept}.
H, ={ne 60nee oonoco eepba}, H,={ne 6onee oonoui pewxu}.

H,={ne 60nee oonoco cepoa}, H,={0sa cepoa}.

. B maraszun nocrynuio 30% tenesuzopos ¢pupmsl L, ocransHoe — ¢pupmbl N. B npoaykunn

¢dbupmel L 6pak cocraBmsier 20% TeneBuzopos; hupmel N — 15 %. BeposaTHocTs Haymauy
BBIOpATh MCTIPABHBIN TEJIEBU30p COCTABISET:

0,835
0,65



o 0,105

10.IIpu nepeBo3Ke siKKa, B KOTOpOM coaepkainuch 21 crangaptHas u 10 HecTaHIapTHBIX
JeTanel, yTepsiHa oJiHa JeTallb, IpUYeM HEeU3BECTHO Kakasl. Haynauy u3Bieuennas (mocie
HIEPEeBO3KN) U3 ALIMKA JIeTalb OKa3ajgach CTaHaapTHOW. HaliTi BeposTHOCTB TOT0, 4TO ObLIIA
yTepsiHa CTaHJapTHas JETallb

2/3
1/3
1/2
1/4
¥4

0O O O O O

11. B Tupe cTpesiok mpoBOAMUT 7 BBICTPEIIOB IO MHUIIIEHU C BEPOSTHOCTBIO MOIAIaHUs KaXKI0T0
0,8. KakoBa BeposiITHOCTH TOT0, YTO OYJET POBHO 4 MonagaHus.

0,1147
0,1150
0,9801
0,5

O O O O

12.Bbu10 mocakeHo 28 CeMsIH STUMEHS C OJTHOM U TOH )K€ BEPOSITHOCTHIO BCXOXKECTH IS
kaxoro. Kak Besrka 3Ta BEpOsSTHOCTh, CEJIM HanboJiee BEPOSTHBIC YHCIIA MOJIOKUTEITBHBIX
pe3yabsTaToB 17 u 18?7

18/29
17/29
28/29
17/28

0O O O O

13.Cnyuaiinas BenuyrHa X uMeeT QyHKIHIO pacnpezeneHus F(X) i mIoTHOCTh BEpOSITHOCTH
f(x). Kakast u3 Huke MpUBEICHHBIX (OPMYIT OMPEICNIeT BEPOSTHOCTD MOMAIaH s CITyqaifHOM
BEJIMYMHBI Ha 0Tpe30K [A,B] ?

P(x €[A,B) = F(B)-F(A)

P(xe[A,B)) = Tf(x)dx— /ff(x)dx

P(x e[AB]) = Tf(x) dx
P(x [A,B)) =P(x < B)—P(x < A)

P(xe[A,B]) = Txf(x)dx— Txf(x)dx

14.CB X paBHOMEpHO pactipe/esieHa Ha otpeske [-7, 18]. Uemy paBHa BeposiTHOCTB P(-3 < X)?
o 15/25
o 21/25
o 11/15



15.3aana HenpepbIBHAS CiTyvaiiHas BenudnHa X cBoei GyHKImen pacnpenenenus F(x).

0,x<0
F(x) = {A*x 0<x<4
0,x>4
Uemy pasen napametp A?
1
O —
8
1
O _——
8
o4
o -4

16.Jlan 3aKoH pacrpeaencHus caydaiiHoi BenuduHbl X. OnpeaenuTs MaTeMaTHYECKOe

%] 0 1 2 3
pl 02] 03[ 04| o1

oxunanne M[X] u gucnepcuro D[X].
o M[X]=1,4 D[X]=0,84
o M[X]=1,4 D[X]=0,82
o M[X]=1,2 D[X]=0,82
o M[X]=1,2 D[X]=0,84

17.  Haiiti KO3 PHUIHEHT KOPPEISALUH.

x/y 121 143 167
1.03 0 0.1 0.2
1.19 0 0.15 0.25
1.28 0.05 0.05 0.2

o -0,096

o -0,088

o 0,074

o -0,137

Tunossle npuMepsl 3a1aHUi
Tecm «Mamemamuueckas cmamucmuKa)

o Ty
1. DyHKIHIO - F (X] = ! IJie M- yucno BapuaHTOB CO 3HAUEHHEM MEHBIIIE X, N — 00BEM

BBIOOpKH, Ha3bIBAIOT:
O SMIUPUYECKON QYHKIUEH pacrpeeneHus
CTaTUCTHUYECKUM pacIipe/ielieHueM BbIOOpKH
KOPPESIMOHHON pyHKIINEN
IJIOTHOCTBIO BEPOSITHOCTH

o O O O

TEOPETHIECKON (PyHKITMEH pacTpeiesICHus



3.

O BBIOOPOYHYIO AUCHEPCHIO &, ¥ D

O BBIOOPOYHOE CPETHEKBAAPATHYHOE OTKJIIOHEHHE X 7 ¢,

O

= HC
O «HUCIIPABJICHHOC) BBI60pO'-IHO€ CpCAHCKBAAPATHYHOC OTKJIOHCHUEC X . R T

o O O O

W3 renepanbHOI COBOKYITHOCTH M3BJIeUeHA BEIOOpKA 00bema N=60. Torga mms

EBapHAaHT %

1

3

6

26

HacToeTa

40

10

1l

I[J'ISI OIICHKHW HEM3BCCTHOI'O IrCHEPAJIBHOI'0 CPECAHETO NUCITOJIB3YIOT!

=
BbIOOPOYHOE CpeliHee X & i

ap

W13 renepaibHO COBOKYITHOCTH M3BJIeYeHa BbIOOpKa oObema N=60. Torga HecMeleHHas
OILICHKA F€HEPAIIBHOW CPEHEN paBHA

EapHaHT ¥ 1 3 & 26

qacToTa 3 40 10 2

13

W3 renepaibHOI COBOKYITHOCTH M3BJICYECHA BBIOOpKA 00bema N=60. Torna mennana paBHa

EapHAaHT ¥ 1 3 & 26

YarToTA P 40 10 2

13

3aaHo pacrpeiesieHie YacTOT BEIOOPKH
Xi 2 4 5 6

ni 8 9 10 3
Bri0opounas gucnepcus papHa
0.5
1.2
1.8
2.1

HecwmerienHoi Ha3bIBaeTCs OLIEHKA MMapamMeTpa reHepalibHOM COBOKYITHOCTH 10 BEIOOPOYHOM,
€ClIu:

O «HUCHpaBJIEHHAs» TUCIEpCUs TapaMeTpa BHIOOPKU paBHA HYIIO

@)
@)

MaTeMaTUYeCKOe OKHJIaHHE IMapaMeTpa BEIOOPKH PaBHO HYJIIO
«HCTIpaBJICHHAS) AUCIIEPCHsI TapaMeTpa BEIOOPKH HE paBHA HYIIIO

O MaTeMaTH4ecKoe 0KHMJaHHe apamMeTpa BHIOOPKH HE paBHO HYJIIO
O Jucrepcus napameTpa BHIOOPKH paBHA HYJIIO
O Jucrepcus napamerpa BhIOOPKH HE paBHA HYIIO



8.  Ilpum mocTpoeHuM 1OBEPUTEIHLHOIO HHTEPBAJIA AJISl MAaTEMATUYECKOTO OKUAAHUS TIPH
M3BECTHOM JMCIIEPCUH UCTIONIB3YIOTCS

TaOuIel 3HaYeHUH QyHKIMY Jlarmaca
Ta0JIMIbI t-pacpeaeneHus
Tabmue! 2 - pactpeienenus

O O O O

Tabnuiel F-pacnpeneneHus

9.  Honymupuna 90% noBepUTEILHOIO HHTEPBAJIA, IOCTPOESHHOTO JIJIsl OLIEHKN HEU3BECTHOTO
MaTEeMaTUYeCKOro OKUAAHUS HOPMAJIBHO PACIIPEAEICHHON ClIyd4allHOM BEITUYUHBI X U1

o0bema BeIOOpKHU n=120, BeIOOpouHOTO cpeanero X =23 u U3BECTHOTO 3HAYCHHUS O =5, eCTh
0.89
0.49
0.75
0.98

HCT IIPABHUJIbHOI'O OTBETA

o O O O O

10. MourHoCTh KpUTEpUs MPeaCTaBIsieT co00il:
00BEKTHI, BBOJUMBIE B IIPOLIECC POU3BOACTBA

(@]

O CIIOCOOHOCTH KpUTCpUA YCTKO PA3JINIATh HYJICBYIO U AJIBTCPHATUBHYIO CTATUCTUYCCKUC
THUITIOTC3bI

O BCJIMYHHA, KOTOpOﬁ OIpECaACIICTCA KOJIMYCCTBO SHECPIHHU, p%BHBaeMOﬁ JABHUIaTCIIEM

11. 13200 3amau nepBoro pasnesa Kypca MaTeMaTHKU, TPEITOKESHHBIX JJIS PEIICHUS,
aburypuentsl pemmnu 130, a u3z 300 3amau BToporo paszzaena abutypueHTs! pemmiu 120.
MoxHno 5 ipu 0=0,01 yTBepk1aTh, 4TO MEPBBIN pa3/ell MKOIbHOTO Kypca aOUTypHUEHTHI
YCBOWJIM JIy4IlIe, Y4EM BTOPOH.

o IlepBsIil pa3zaen yCBOEH JIydlle
o Bropoii pazznen ycBoeH nyunie
OIMHaKOBO

(@)

12.  KoadpdunueHTt TuHeHHOM KOppensuuy p IPUHUMAET 3HaYeHUs B AMaIla30He
[-1;+]]

[- 1,0]

[0;+1]

[ 0 ;+o0)

o O O O

Kpurepun oneHkH 3a KaX/1blil U3 IPONAEHHBIX TECTOB MOy | 1 Momyis 2:
® 15 GamnoB BeICTaBIAETCSA 00YHAKOMIEMYCS, €CIIM OH OTBETUII HPABHIILHO HA BCE BOPOCHI
PaHIOMHU3UPOBAHHOM BHIOOPKHU 15 TeCTOBBIX 3a/1aHMUIA;
® (0-14 6annoB BhICTaBIsETCA 00yUArOIIEMYCsl B 3aBUCUMOCTH OT KOJIMYECTBA BEPHBIX OTBETOB
Ha BOIPOCHI paHOMU3UPOBAHHON BHIOOPKHU 15 TeCTOBBIX 3a1aHuil.
Kpurepun oneHkm 3a NpoiiICHHBIN UTOTOBBII TECT:
® 40 OamioB BbICTaBIsI€TCS O0ydYarOIIEMYCs, €CTM OH OTBETHJI MPAaBHJIBHO Ha BCE BOIPOCHI
PaHIOMHU3UPOBAHHOM BHIOOPKH 20 TECTOBBIX 3a/IaHUI;
® (-39 GayuIoB BBICTABISETCSA 00YYAIOIIEMYCSl B 3aBUCMOCTH OT KOJIMYECTBA BEPHBIX OTBETOB
Ha BOIPOCHI PaHI0MHU3UPOBAHHOM BHIOOPKH 20 TECTOBBIX 3aJaHUM.

7.3. OueHo4YHbIEe cpeICcTBAa [IJIsl MPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA
AUCHMILTHHBI



7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlul

Cemectp 3
Ne
/i Bonpocsl k 3k3aMeny
1 | IIpoctpancTBO 31eMeHTapHBIX HCX00B. COOBITHS, ONIepaliy HaJl COOBITHSIMH.
2 | Yacrora coObITHs, ee cBoiicTBa. CTAaTUCTHUECKOE ONPeIeIeHUE BEPOSITHOCTH.
3 | Akcuomatudeckoe onpeseneHne BeposiTHOCTH. CBOMCTBA BEPOSTHOCTEH.
4 | Kiaccuueckoe olpejieleHrue BeposITHOCTU. [ 'eoMeTprudeckoe onpeieeHue BEPOSITHOCTH.
5 | YcrnoBHast BEpOATHOCTB M €€ CBOWCTBA.
6 | Teopema ymHOXeHUs. DOopMyIa MOTHON BEPOSITHOCTH.
7 | ®opmyna baiieca.
8 | HesaBucumocTh COOBITHI.
9 | Cxema bepnymu.
10 | IlpenennHbIe TeopeMbl sl cXxeMbl bepHymn.
11 | TonuHomuanbHas cxema.
12 | Cnydaiinas BeIMYMHA M €€ 3aKOH PacIpeIeTICHUS.
13 | ®Dynxnus pacnpenenenus: CirydaifHOW BEIMYHHEL.
14 | JluckpetHas ciaydvaiiHas BenuuyuHa. [Ipumepsl.
15 | HenpepsiBHas cinyuaiinas BenuuuHa. [IOTHOCTB pacnpeenenus u ee cBoiictsa. [Ipumepsl.
16 | Marematuyeckoe 0XxMJaHHEe, CBOMCTBA.
17 | Hucnepcus, cBoWCTBa.
18 | MuoromepHas ciy4JaiiHas BeTUYHHA.
19 | AHanu3 3aBUCUMOCTM [JIByX CIIy4yallHBIX BENUYMH (KoBapuauus U KO3PPHUIHUEHT
KOPPEJISALIHH).
20 | HepaBenctBo YeObimeBa. 3aKoH OONBIINX YHCEIL.
21 | OcHOBHBIC IOHSATHS MaTEMAaTHYECKON CTaTHCTUKH.
22 | Dmnupudeckas (QyHKIMS pacipeesieHusl.
23 | YucroBble XapaKTEPUCTUKN BRIOOPOYHOTO pacTIpe/IeICHUSI.
24 | Toueunsle oneHku. HecmeneHHOCTh. COCTOSTENBLHOCT U APPEKTUBHOCTD.
25 | Mertoa MOMEHTOB.
26 | Merox MakCHMaJIBHOTO MTPABIOIOO00MS.
27 | VHTepBaJibHbIE OLIEHKHU.
28 | CraTtmctuyeckas MpoBepKa TUIIOTE3.
29 | Meron HaMMEHBIINX KBaJPATOB.
30 | TlapHas Koppesimsl.
31 | Ilapnas perpeccus.
32 | AHaiu3 MHOXECTBEHHOU KOPPEIISIHH.
33 | HemapameTrpuyeckue METObI MAaTEMATHYECKON CTATHCTUKH.
7.3.2. Kputepuu ¥ HOPMbI OLIEHKU
dopma nposeaeHust
Cemectp NPOMEKYTOYHOM Kpurtepuu u HOpMbI OLleHKH
aTTecTaluu
Ok3aMmeH (1o «OTIINYHO» peiitunroBsli 6amn 85-100
HAaKOMUTEIbHOMY «XOpOIIO» peltuHroBsli 6am1 70-84
peUTHHrY) «YIOBJICTBOPUTEIHLHOY pEeHUTHHTOBBIN Oasut 55-69
«HEYJIOBJIETBOPUTEIBLHO» peiituHroBBIN 6amt 0-54







8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOI
Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToaH4YecKoe nocooue,
HpaKTHRYM, 1p.) HaumeHoBanue
p y b p' SBC
1 | buaro3z3.V. Teopust BeposiTHOCTEH U MaTeMaTH4IecKas yaeOHoe mocodue 2018 OBbC "Jlanp"
CTaTHCTHKA
2 | 'annueBa A. B. Teopus BeposiTHOCTEN yuebOHoe rocobue 2017 5BC "Jlanp"
3 | llunosa 3. B. Teopust BeposATHOCTEN U MaTEMaTUYECKas yueOHoe mocobue 2015 3BC «IPRbooks»
CTaTHCTHKA
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
KoanuectBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIH 3arnaBue (3aroJ1I0BOK) I'ox u3panus onodamorexe /
n/n MeToau4YecKoe nmocooue,
HpaKTHRYM, 1p.) HaumeHnoBanue
p y 9 p' BBC
1 Bype B. M. Teopus BeposiTHOCTEN U MaTeMaTH4ecKas Y4eOHoe nocobue 2013 3BC "Jlanp"
CTaTHCTHKA
2 | Topmaub. A. Teopus BeposiTHOCTEN U MaTeMaTH4ecKas yueOHoe rmocobue 2013 3BC "Jlanp"

CTaTUCTHUKA




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

Ne HaunmenoBanue Ccbuika

I

1 | Springer Nature (ITonnotexcroBast koyutekius | https://www.springernature.com/gp/products
YKYPHAJIOB)

2 | Springer eBooks (ITomroTekcroBas | https://link.springer.com/

KOJIJIEKIMSI 3JIEKTPOHHBIX KHUI M3JaTeIbCTBA
Springer Nature)

3 | «Komekc»

4 | Texakcnepr

https://kodeks.ru/
https://cntd.ru/

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHu st

Ne Hanmenopanue IO PexBu3NTHI zlorosi)pa
n/n (naTa, HOMep, CPOK JAelCTBUS)
1 [ WinPro 10 RUS Upgrd OLP NL | JoroBop Ne 757 or 04.07.2018, cpok neiicTBus -
Acdmc OeccpouHo;
Kontpakt Ne 1653 ot 14.12.2018, cpok newcTBus —
06eccpovyHO
2 | Office Stdandard 2013 Russian OLP | Koutpakr Ne 690 ot 19.05.2015, cpok meictBus -
NL AcademicEdition OeccpouHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYLIeCTBJEHHSA
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 AUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX M JP.
Ne 00BEeKTOB VIl NPOBEJCHUS MPAKTHYCCKUX H
n/n JIa0OPATOPHBIX 3aHATHI, IOMELEeHU 115
CaMOCTOSITEIbHOM PadoThI 00y4aroIUXCs

(Homep ayauTOpHun)

IlepeyeHb 0OCHOBHOI0 000PYAOBAHMS

VJIK-310. Yyebnas ayautopust njst mpopeaeauss | 70 mocagouHbIX mect, (Cron

3aHATUH JEKIMOHHOTO TUMA. Y4eOHas ayJUTOpUs | YYEHUUECKUH JIBYXMECTHBIN

TSI IPOBEJICHUSI 3aHATUHA CEMUHAPCKOTO THTIA. (MmonoOMOK) — 35 mT.), cTON

VYyeOHas aynuTopus 1Jig KypcoBOTO IIpenojaBaTesbckuii-1 mr., cTynm -
1 | npoekTHpoBaHUs (BBIMOJIHEHUS KypCOBBIX paboT). | 2mT., JOCKa ayauTopHas(MmenoBast)-1

VYyeOHast ayTUuTOpHs U1 IPOBEIEHUS TPYMIOBBIX | IIT.

U MHIUBUIYaJIbHBIX KOHCYNbTAIM. YueOHas

ayJUTOpUs AJIS TPOBEJICHHS 3aHATUH TEKYIEro

KOHTPOJISI U TPOMEKYTOUYHOM aTTECTAIHH.

[Tomenenue 17151 CAaMOCTOSITENILHOM pabOThI Cronsl  KOMIBIOTEpPHBIE,  CTYJIbS,
2 | ooyuaromuxcs (YJIK-105). MHKPOKOMIIBIOTEpbI  raspberry — pi

32 bit.

[Tomenenue 1151 CAaMOCTOSITENILHOM pabOTHI
obyuarormuxcst (YJIK-406).

CTOBI KOMIIBIOTEPHBIE, CTYJIbS,

MHKPOKOMIIBIOTEPHI raspberry pi
32 bit.
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https://cntd.ru/

		2026-05-07T09:12:41+0400
	Гущина Оксана Михайловна




