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Pabouas nporpamma cocrasiiena Ha ociose ®IOC BO - cneunanurer no
cnennansioctd 21.05.04 oproe aeno (npukas Muno6prayku Poccuu ot 12.08.2020 r. Ne

987)

PaGouas nporpamma paceMotpena u onobpena Ha 3aceaanun kadeaps  [lpukaaanoit

MaTeMaTHKH i HHOPMATHKH
14.01.2025, npotokoa Ne 5 /%
3as. kade1poi 10.A. Ussekos

—

PaGouas nmporpamMma o06peHa MeTo1uuecKoi KOMHCCH uC

03.02.2025 r. npotokon Ne 3 W
[peacenarens 10.B. Comosa

1
COr1acoBaHo; k—/

3as. kaenpoit PaspaboTku MecTOpokaeHHi 110NE3HBIX YCKONGEMBIX

C.E. I'aBpHues

PaBouas nporpamma cocraenena: l/é
nouent kadeapst [IMuH, kana. dus.-mar. Hayk %’37“’ ., B.B. IyGposckuii

Peuensent: M
3aB. Kadeapoit Gu3mku, Kan1. Ppu3.-var, Hayk > JAM. Joarywuu




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM To/ly Ha 3acenanuu kadgeapsl [IpukinagHoil MaTeMaTHKU U UHPOPMATUKHI

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yuyeOHOM Toy Ha 3acefanuu kagenpsl [IpukianHoil MareMaTuku U HHGOPMATUKU

IIporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4aeOHOM To/1y Ha 3acenanuu Kadeapsl [IpuknagHoit MaTemMaTku U HHOOPMATHKH

IIporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCHUIUIMHBI (MoayIist) «Teopus BEpOATHOCTEH U MaTeMaTH4ecKast
CTaTUCTUKA) SIBJISIOTCS:

03HAKOMJICHHE CTYJCHTOB ¢ 6a30BbIMU NOHATUSIMHU U PE3yJIbTaTaMU TEOPUU
BEPOATHOCTEHN U MaTEMaTHYECKON CTaTUCTUKH,

03HAKOMJICHHE CTYJCHTOB C MaKeTaMH MPUKIIAJAHBIX IPOTrPaMM, HAlPaBIEHHBIMU Ha
pelIeHre BepOATHOCTHBIX U CTATUCTUYECKUX 3a/1a4,

dbopMupoBaHHE KOMIETEHIIH, HAITPABIEHHBIX HAa UCIIOJIb30BAHUE BEPOSITHOCTHBIX U
CTaTHUCTUYECKUX METO/IOB IIPU pEIlIeHUH 3a7a4 o coopy, oOpaboTke, aHanIU3y U OOMEHY
JAaHHBIMU HaIpUMeEp, B F€0JI0r0-IIPOMBIIIJICHHON OLIEHKE 3aI1aCOB MECTOPOKICHUI TBEPbIX
TIOJIE3HBIX UCKOIMAEMBIX M TOPHBIX OTBOJOB, IIPU MIPOBEICHUH aHAIN3a 3aTpaT Ha
pealin3almio TEXHOJIOTHYECKUX MPOIIECCOB MPHU MPOSKTUPOBAHUY, CTPOUTEIHCTBE U
SKCIUTyaTalluy NPEANPUATUH 10 IKCIUTyaTallMOHHOM pa3Beake, 100bIYe U nepepadboTke
TBEPABIX MOJE3HBIX UCKOMaeMbIX U Ap. Ocoboe BHUMaHue Py 3TOM yJEIsIeTCs Pa3BUTHIO
U (POBBIX KOMIETEHITUH TIpu padoTe ¢ nHpopmareid 1 00paboTKe TaHHBIX (BBOJIHBIC
KOMITETEHIIMH, OTHOCSIIHECs K TexHooruu Big Data).

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuunnuna Teopus BeposATHOCTEN U MaTeEMaTUUECKask CTATUCTUKA BXOJUT B
00s13aTeNbHYIO YaCTh Y4eOHOT0 T1aHa 00pa3oBaTeNbHOM MPOrpaMMBl.

st u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

Bricmas maremaTuka

3HaHus (yMEHUs, BI/ICHNUs ), OTYYCHHbIE IPU U3yUYEHUU JAaHHOMN JUCIIUTUTUHBI
OyayT HEOOXOAMMBI AJIs U3YYECHUS TUCIUILTAH/TIPAKTHK:

AHan3 JaHHBIX

NHBECTULIMOHHBIN aHAIU3 U YITPABICHUE PUCKAMH

Maremaruueckas 00paboTka pe3yabTaTOB U3MEPECHUI

AHann3 TOYHOCTH MapKIIEeHAepCKUX padoT

OKOHOMUKA IPEITPUITUS

IIpon3BOACTBEHHBIN MEHEIKMEHT

Teopust oMOOK U ypaBHUTENbHBIE BRIYUCIICHUS

Maremaruueckas 00paboTka pe3yabTaTOB U3MEPECHUI

AHanu3 TOYHOCTH MapKIIeHIepCKuX padoT

Teopust omMOOK ¥ ypaBHUTEIbHBIC BRIUYNCICHUS

3 Komnerenuun ody4aromerocsi, popmupyemMbie B pe3yJbTaTe 0CBOCHUS

AUCHHUILVIMHBI (MOYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbrare ocBoeHus nucuuiuinebl (Moayis) «Teopus BeposiTHOCTEN U
MaTeMaTHyYecKasi CTaTUCTHKa» 00ydaroluiics JoKeH 001a1aTh CIeIyIOIUMU
KOMIIETEHIMSIMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

VYK-1 CriocobeH ocyniecTBIsATh KpUTHUECKUI aHAIN3 TPOOJIEMHBIX CUTyalluii HA OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BHIPA0ATHIBATh CTPATETHIO AEHCTBUI

YK-1.1 AHanu3upyeT npoOJIeMHYIO CUTYalluIO0 KaK CUCTEMY, BBISIBIISIS €€
COCTABIISIIONINE U CBSI3U MKy HUMU
YK-1.2 Kputnuecku orieHUBaeT HaIEKHOCTh UICTOUHUKOB HH(POPMAIIHNH,

paboTaeT ¢ IPOTHBOPEYNBON MHPOPMAITUEH U3 Pa3HBIX HCTOYHUKOB,
ompenenseT mpodessl B UHPOPMaIUK, HEOOXOIUMOM JIJIsl PEIICHMS
pOOJIEMHOI CUTYAINH, U IIPOCKTUPYET MPOIECCHI 110 UX YCTPAHCHUIO

YK-1.3 Pa3zpabatbiBaeT u comepxkaTeIbHO apTYMEHTUPYET CTPATETHIO PEIICHHS




poOJIEeMHOI CUTYyaIli HA OCHOBE CHCTEMHOT'0 M MEXIUCIUIIIMHAPHOTO
IIOAXO/0B; CTPOUT CLIEHAPHUM PeaIU3aly CTPATErUH, OIIPEAEIIss
BO3MOJKHBIE PUCKU U IIpejIaras MyTu UX yCTpaHEHUs




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:

— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas pabora — 97,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
= B
B aKajl. 4acax o un KOHTPOJISt
Paznen/ Tema 2 (B axan ) £ . P Kox
> 8 © | camocrosiTenpHON |  ycrieBaeMOCTH H
JTUCLUTUTAHBI 2 £ . | xommerennuu
O & paboThI MIPOMEKYTOUHOH
na6. | mpakr. | € 8
Tlek. 2'g aTTeCTaluu
3aH. 3aH. | O &
1. Cryuaitabie coObITHS
IToaroroBka k
1.1 DnemeHTHI . afmqecmM
KOMOMHaTOpuKu. Anredpa p SAHSITIIO: y
coObrTuii. Kimaccuueckoe, ’ . VK-1.1, VK-
8 10 2 BeInonHeHne VYcTHbIi ompoc
reOMEeTPUUYECKOE U 1.2, YK-1.3
N3 Ne 1
CTaTUCTHYECKOE " o
oIpezieieHHe BEPOSTHOCTH Cayaitie
p p coObITUA"
IToaroroBka k
PAKTHIECKOMY
1 3aHSTHIO.
1.2 TeopeMsbl crioKeHUs 1 Brmomaenue NA3 Ne 1
YMHOEHHsL. Y CJIOBHAst N3 Ne 1 "Ciy4aiinble
BepoATHOCTh. Dopmyna 7 10 2 "CryuaiiHpie coObITHA" VK-1.1, VK-
MOJTHOM BEPOSATHOCTH. coObITHS". AKP Ne 1 1.2, VK-1.3
®dopmyna baiteca. Cxema IToaroroBka k "CryuaiiHble
Bepuymmm. KOHTPOJIBHOMN coObITHs"
pabote Ne 1
"Cny4aiinble
COOBITHS
HWroro no pazaeny 15 20 4
2. Ciy4aifHble BETMYNHbI
2.1 luckpeTHble U
Huckp " IToaroroBka k
HETpEePBIBHBIC CITyYaiiHbIC
MPAKTHIECKOMY
BEJIMYUHEL Py SAHSTHIO
pacnpeneneHus, QyHKIUsI ) . VYK-1.1, VK-
6 12 2 Beinonnenue YcTHBIi orpoc
pacrpeaeneHus u 1.2, YK-1.3
N3 Ne 2
IUIOTHOCTh. UncCIOBBIE " N
. 1 Cnyuaiinble
XapaKTEePUCTUKH CITyIaifHbIX W
BEJIMYUHBI
BEJIMYHH.
2.2 OCHOBHBIE 3aKOHBI IloaroroBka k
pacIpeJeneHus CIryYaHbIX MPaKTUYECKOMY YK-1.1, VK-
. 6 10 2,2 Tect
Benu4uH. HopManbHbIi 3aHATHIO. 1.2, YK-1.3
3aKOH pacrpeaeIeHHs. Brimonnenne




A3 Ne 2
"CiryuaiiHbie
BEJIMYHHBI"

2.3 Cucremsl CirydaitHBIX
BEJINYMH

ITogroroBka k
MPAKTUYECKOMY
3aHATHIO.
Brinonnenue
A3 Ne 2
"Cnyuaiinble
BEJIUYUHEI".
ITogroroBka k
KOHTPOJBHOH
pabote

A3 Ne
2"Cnyuaiinbie
BEJIMYHHBI"
AKP Ne 2
"Cnyuaiinble
BEJTUYHHEI"

VK-1.1, VK-
1.2, VK-1.3

Hroro no pazneny

14

26

52

3. MaremaTH4ecKasi CTaTUCTHKA

3.1 I'enepanbHast
COBOKYITHOCTh U BBIOOpKa.
CraTucTiueckoe
pacripeneneHue,
IMIUpUYecKas GyHKIUSL
pacnupenenenus. [lomuron u
THCTOTpaMMa.
Hcnons3oBanue makera
STATISTIKA

IToaroroBka k
3aHATHIO.
Brimonnenue PI'P

3amura PI'P

VK-1.1, YK-
1.2, YK-1.3

3.2 CraTUCTHYECKHE
TOYEUYHbIE ¥ HHTEPBAIbHBIE
OLIEHKH TTapaMeTpOB
pacnpeneneHns. MeToapl
TIOJTYYCHUSI CTATHCTHYESCKUX
OLIEHOK. JloBepHUTEIbHbIE
HUHTEPBAJIBI IS TAPAMETPOB
HOPMAJIbHOTO
pacrpeeneHus..
Hcnonb30BaHue makera
STATISTIKA

ITogroroBka k
3aHATHIO.
Brmonnenue PI'P

3amura PI'P

VK-1.1, YK-
1.2, YK-1.3

3.3 Cratucruueckas
TUIOTE3a U 00111as cxema ee
nposepkn. Ommbku 1 u 2
pona. YpoBeHb 3HAYUMOCTH
U MOILITHOCTb KPUTEPUSL.
Kpurepuu 3naunmocTtu u
KPUTEPHUHU COTJIACHS
Kpurepuii cornacus
ITupcona a1 npoBepku
THIIOTE3bl 0 HOPMAJIbHOM
pacrpezeneHuy.
Hcnonb3oBaHue nakera
STATISTIKA

ITogroroBka k
3aHATHIO.
Brmmonnenue PI'P

3amura PI'P

VK-1.1, YK-
1.2, VK-1.3

3.4 OyHKIMOHATHHAS,
CTaTUCTUYECKAs U
KOppEJSLMOHHAS
3aBUCUMOCTH. JInHEHas
napHasi KOppessius,

k03¢ GULUEHT KOPPENALHU.
HWcnonk3oBanue makera
STATISTIKA

ITonroroBka x
3aHATHIO.
Brimonnenue PI'P

3ammura PI'P

VK-1.1, VK-
1.2, YK-1.3

Hroro no pazgeny

12

Hroro 3a cemectp

34

51

21,2

3a4éT

Hroro no JUCHUITIINHE

34

51

21,2

3a4€CT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenblo yCHenHoro ycBOeHus AMCUUIIINHBL «Teopus BEpoATHOCTEN 1
MaTeMaTH4YecKasi CTAaTUCTHKa» U (POPMUPOBAHHS TpeOyeMOW KOMIIETCHIIMU TPEATIOIaraeTcs
MPUMEHEHHE PA3IUYHBIX 00pa30BaTEIbHBIX TEXHOJIOTH, KOTOpbIe 00ECTIeYnBAIOT
JOCTIIKEHHE TUTAHUPYEMBIX Pe3y/IbTaTOB 00pa30BaHMUs COrJIACHO OCHOBHOM
oOpa3oBarensHOM nporpamMme. B ux uuce:

[] TpaAMLIMOHHBIE TEXHOJIOTHH 00yUeHUsI, TPeIoiararolre nepenady nHpopManuu
B TOTOBOM BHJIE, JOPMUPOBAHNE YICOHBIX YMEHH 110 00pa3Iy: JICKIUA-U3T0KEHHE, JTCKIUS
-00bsiCHeHHE, TabopaTopHbIE pabOTHI, KOHTPOJIbHAs padoTa u ap. Micnonbp3oBanue
TPaJUIIMOHHBIX TEXHOJIOIHI 00ECTIeYMBAET OPUEHTUPOBAHHE CTYACHTA B IOTOKE
nH(OpPMAIINH, CBSI3aHHOM € pa3IMYHBIMU TOJXO0IaMH K ONPECIICHUIO CYIIIHOCTH,
coJiep KaHusl, METOJIOB, (hOPM pa3BUTHUS M CAMOPA3BUTHS JMYHOCTH; CAMOOIPECIICHHE B
BBIOOpE ONTHUMAJIBHOTO IYTH U CIIOCOO0B JIMYHOCTHO-TIPOPECCHOHATBHOTO Pa3BUTHS;
CHCTEMaTHU3alNI0 3HAHWUH, IOJYYEHHBIX CTYJICHTAMH B IPOLIECCE ayTUTOPHOHN H
CaMOCTOATENLHON paboThl. [IpakTHdeckue 3aHATHA 00ECIICUNBAIOT PA3BUTHE U 3aKPETICHUE
YMEHHI ¥ HaBBIKOB OTIPEJICIICHHS 1IeTIel U 3a]]a4 CaMOPa3BUTHSL, @ TAKXKE TPUHSITUS
HanOos1ee 3 (HEeKTUBHBIX PEIICHUH 110 UX PEeANN3allH U IPOBOJSTCS B KOMITBIOTEPHBIX
KJlaccax YHHBEPCUTETA.

[ MHTEpaKTHBHBIE TEXHOJIOTHH O0Y4EHHUsI, IPEATIOIaralolIie OpraHu3aIuio
00y4eHUsI KaK MPOTyKTUBHON TBOPUYECKON JEATEIBHOCTH B PEIKMME B3aMOICHCTBUS
CTYIICHTOB JIPYT C IPYTOM U C IPEHOAaBaTEIICM.

OCHOBHBIMU (pOpPMaMH 3aHATHHU SBIISIOTCS JIEKLIUH, TPAKTHYECKUE 3aHATHS,
KOHCYJIbTAI[MH, CAMOCTOSITENIbHAsI pab0Ta CTY/ICHTOB.

Jlekuuu CTpOSTCS Ha OCHOBE COYETaHHU MH(POPMAMOHHON U IPOOIEMHOI
COCTABIISIOLINX, a TAKXKE HIEMEHTOB Oece/ibl U AUCKYCCHH.

B xoze npoBeeHus TEKIMOHHBIX 3aHATUH MpeycMaTpUBAETCS:

— o0cyxaeHue 3ajau, MPUBOIAIIMX K TEM MM UHBIM MaTeMaTHUECKUM MOHATHUM;

— M3JI0)KEHUE TEOPETUYECKOr0 MaTepraia B peKUMe JUajiora ¢ 1elIbl0 Pa3BUTHS
KPUTHYECKOT'O MBIIIJICHUS CTYJAEHTOB U IPUBUTHUS UM UCCIIEI0BATEIbCKIX YMEHHIA;

— 00Cy)XJI€HHE U CHUCTEMATU3aLUsl TEOPETHUECKUX BOIIPOCOB TEMBI C LIEJIBIO JIYYIIIEro
MOHUMAaHMSI UX B3aMMOCBSI3U U MIPAKTUYECKOTO IPUMEHEHUS.

[TpakTHyeckue 3aHATH 110 JaHHOM TUCHMITIMHE HAllpaBJIeHbl HA IPUBUTHE HABBIKOB
peleHust MPUKJIAAHBIX 33ay 110 KaXI0W TeMe U COUETaroT IPUMEHEHHE METOI0B 00yUEHHSI
B COTPY/AHUYECTBE, KIIACCUUECKUE KOHTPOJIbHBIE M TECTOBbIE TEXHOJIOTHH.

BeiOupas Ty Win MHYIO TEXHOJIOTHIO paboThI ¢ 00y4aroIUMUCs, HEOOXO0AUMO UMETh
B BUJLY, YTO HauOoJbIero 3¢dexra ot ee mpuMEHEHHUsI MOKHO JJOCTHYB, €CIIH YUYUTHIBATh
e 00pa3oBaHysl, Ha peaTu3aliio KOTOPBIX JI0JDKHA ObITh HalpaBjieHa n3dupaemas
TEXHOJIOTHS, COJIEpKaHUe, KOTOPOE MPEJCTOUT MepeaTh 00yJaroUMCs C ee IIOMOIIbIO, a
TaKXXe yCJIOBHUs, B KOTOPBIX OHa Oy/JeT NCIOIb30BATHCS.

O0s3aTenbHBIM SBIISICTCS OpraHU3alUs 00pa30BaTEIBLHOIO Mpoliecca ¢ MPUMEHEHUEM
CMELUANTU3UPOBAHHBIX MPOIPAMMHBIX CPEJ] U TEXHUYECKUX CPEJCTB paboThl ¢ HHpOpManuei
(uaopmarmonnas cpena yausepcurera MOOAYC MOODLE, pa6ota ¢ npukiaaHbIMu
naketamu STATISTICA u EXCEL).

6 Y4eOHO-MeTOoqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHo4YHbIE CpeCTBA JJIsl IPOBeIeHHs POMEKYTOYHOM aTTeCTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.



8 YueOHo-MeToqu4eckoe u MHGOPMALHOHHOE oO0ecneYeHHe AU CHUIIIMHBI

a) OcHoBHas JIMTepaTrypa:

1. Koran, E. A.. Teopust BeposTHOCTEH 1 MaTeMaTHYECKasi CTaTUCTUKA : yueOHuK / E.
A. Koran, A. A. FOpuenko. — Mocksa : UH®PA-M, 2020. — 250 c. — (Briciuee
obpaszoBanue: bakanaspuar). - ISBN 978-5-16-014235-7. - Tekct : anekTpoHHbIid. - URL:
https://znanium.com/catalog/product/1052969 (nata oopamienus: 25.06.2022). — Pexxum
JOCTYTA: 110 TIOATHCKE.

2. Kpemep, H. III. Teopust BepossTHOCTEH : Y4eOHHUK M TPAKTUKYM i By30B / H. 111.
Kpemep. — Mocksa : M3garensctBo IOpaiit, 2020. — 271 ¢. — (Briciiee oOpa3zoBaHue). —
ISBN 978-5-9916-9888-7. — Tekcrt: anexrponnsiii // 9bC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451059 (nara obparenus: 26.06.2022).

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

B) MeToanuyeckue ykasaHus:

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaHMT}I{SBaHHe Ne norosopa Cpox neicTBUs TMIIEH3UN
mgfeos];filgﬁa%om Ne 135 ot 17.09.2007 Geccpouno
7Zip cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpouHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpouHo
University Edition
Bbpayzep Mozilla
Firefox cB00OTHO pacnipocTpansemoe [10 06eccpovHo
bpaysep Yandex |cBo6ogHO pacnpoctpansemoe I1O 6eccpouHo

IIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMALIMOHHBIE CIPABOYHbIE CHCTEMBbI
HazBanme kypca CchlIKa

9 MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue TUCHMILINHBI (MO1YJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:



Y4eOHbIe ayTUTOPUU JJI IPOBEACHUS 3aHITHH JIGKITMOHHOTO THIa J{ocKa,
MYJIbTUMEANIHBIC CPEACTBA XPAHCHHUSI, IEPEIavn U MPEACTaBICHUS HH(OPMAITUH

VY4eOHbIC ayTUTOPUH IJIS1 IPOBEACHUS TPAKTUUECKUX 3aHITHH, TPYIIOBBIX U
WHJIMBUIYAIBHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJISI i IPOMEKYTOYHOM aTTeCTalluN
Jlocka, MyJIbTUMEIUUHBINA MPOEKTOP, SKPaH.

Komruiekc MeToanyeckux pa3paboTok (pa3gaTouyHOro MaTepraia U METOAUIECKUX
yKa3aHU# ) U\IJIH KOMILIEKC TECTOBBIX 3aJaHUil IS TOATOTOBKH U IIPOBEICHHS
MIPOMEKYTOUHBIX M PYOEIKHBIX KOHTPOJICH.

[TomereHust 111 CaMOCTOSATEIBLHOM paboThI yuamuxcs [lepcoHarbHbIE KOMITBIOTEPHI
¢ makerom MSOffice, Berxomom B IHTEpHET U ¢ JOCTYIIOM B 3JICKTPOHHYIO HHPOPMAIIHOHHO
-00pa30BaTeIbHYIO CPEly YHUBEPCHUTETA.

[Tomernenue s XpaHeHUS ¥ TPOGUIAKTHIECKOTO 00CTYKUBAHHS Y4eOHOTO
000pyIOBaHUS.

[kads! 111 XpaHeHUus: y4eOHO-METONYECKON JOKYMEHTAINH, Y4eOHOTO
00opynoBaHus U y4eOHO-HATJISIIHBIX TOCOOHIA.



IMPUJIOKEHUE 1

YueOHO-MeTOANYECKOE 00ecTIeYeHre CAMOCTOSITeILHON padoThl 00y4yarouxcs
[To nucuuniune «Teopus BeposITHOCTEN U MaTeMaTUYeCKas CTaTUCTUKA» MPESyCMOTpEHa
ayIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHAS pad0Ta 00yUYaIOITUXCS.
AynuTopHas caMocTosTelIbHas paboTa CTYIEHTOB IIpEAIojiaraeT peLIeHue 3ajad Ha
MMPAKTUYCCKUX 3aHATUAX.

IIpu pemenun 3amauy UJI3, Bocmoab3yiiTechb OAHUM W3 MNPHKJIAAHBIX IMAKETOB
(Mathcad, Microsoft Excel, WolframAlpha Mathematica wau ap.).

Pe3yabTaT opopMHTE B BHIE CKPHHIIOTOB CTPaHUI ¢ BblumciaeHusimu B Google
JoxkymeHnTe (NpUILIMTE CCHUIKY TMpPenoJaBaTel0, B 3JjeMeHTe «3ajaHue» Ha
00pa3oBaTeIbHOM MOpTAaJie WK Ha Jocke Miro)

IIpuMepHBbIi BApHAHT
ayJAUTOPHOM KOHTPOJIbHOM padoTbl Nel «CayuaiiHbie COOBITHS»

1. JIs HEKOTOPOIl MECTHOCTHU CpefHee YHCIO JOXKIJIMBBIX AHEH B aBrycte paBHo 11. Uemy
paBHa BEPOSTHOCThH TOTO, YTO MEPBBIE TPU JHSI aBrycTa OYIyT JOKIAJIUBBHIMU?

2. .HI/I(bT Ha4YMHACT ABHXKCHHUC C 7 macCaxupaMu M OCTaHABJIMBACTCA Ha 10 sraxkax. KakoBa
BCPOATHOCTH TOI'O, YTO HA IIATOM 3TaXKE BLIP'II[eT TOJBKO OAMH HaCCB,)KI/Ip?

3. B ypHe 4 Genbix 1 5 uepHbIX mapoB. V3 ypHBI Hayaqy OJIMH 3a ApyruM 0e3 BO3BpaIeHUs
B YpHY M3BJIEKAIOT IIApbl JO TEX IOp, IOKA HE MOSABUTCA 4epHbI map. HailTu BeposTHOCTBH
MOSIBJIEHUS TPeX OEJbIX I1apoB MPH U3BJICUCHUH.

4. Tpu MalIMHbI NPOU3BOAAT OOJNTHI, IPUUEM MepBast MalnHa npou3BoguT 20%, BTOpas —
30%, tpetbs — 50% Bceil mpoaykuuu. Jlons Opaka B NMPOAYKIMHM HEepBOM MamuHbl 5%, B
IpOAYKIMH BTOpoil — 2%, TpeTheil — 1%. A) Uemy paBHa BEpOATHOCTH TOT0, YTO HAy/Aauy B3sIThIN
6ont okaxercs nedpextHeIM? b) Haynauy B3sThii Gonr okazancs nedextHeM. KakoBa
BEPOSATHOCTb, YTO OH OKAa3aJICSl U3TOTOBJIEH BTOPOI MaIIMHON?

5. INaccaxxup oO1IeCTBEHHOI'O TpaHCIOpTa MojaBepraercs mrpady ¢ BeposTHocThio 0,3, ecnu
OH He npuobOpen 6unera. KakoBa BeposATHOCTh TOro, 4To 3a 10 6e30MIETHBIX MPOE3JI0B «3asii

Oynet omrpadoBan 7 pas?

IIpumepHsiii BapuanT /(3 no komOuHaTOpUKe

1. B nepBenctBe ctpansl mo ¢yroéony ydactByoT 16 komana. CKOIBKUMH
croco0aMu MOT'YT pacipenenuThes 3 Meaanu (3010T1as, cepedpsiHasi, OpoH30Bast)?

2. B ayauropun nmeercsa 10 nammouek. CKOJIBKO CYIIECTBYET pa3HbIX CIIOCOOOB ee
OCBEUICHUS, IPU KOTOPBIX TOPUT POBHO 3 JIAMITIOYKH?

3. CKOJBKMMH  crioco0aMM  MOXHO pacnpeaenuTs 10 pasnuyHbIX 3a7ad 1o
KoMOnHaTtopuke Mexay 10 ctynenramu?

4. B rpynne u3 10 roHommeit u 15 neByiiex Hy»kKHO BHIOpaTh JAeJIeraliio u3 5 4eloBex.

CKOJBKUMH CITOCOOaMH 3TO MOXHO CJielaTh, €CJIU: a) BRIOMpAIOTCs 2 IOHOMIN U 3 JACBYIIKH, 0)
JIOJI’KHBI OBITH BEIOPAHBI XOTS ObI IBE ACBYIITKN?

X2

1
y 2 2
S. Haiiaure koaddunment npu X° B pa3iokeHUH [3X - —j .
IIpumepHbIi BapuaHT HHAUBUAYAILHOTO 3aaanus (U3) Nel
no teMe «Ciy4aiiHble COOBITHSI»
(MCXONHbIE YUCIIOBbIE JaHHbIE [0 BapUaHTaM BbIAAeT  IpernojaBaTelib)



3agaua 1. Bpocatorcs qBe urpaibubie KocTu. OnpenenuTs BEpOATHOCTh TOT0, YTO: a) CyMMa
yucia 04koB He mpeBocxoauT N; 0) nmpousBeieHre 4ucia 04KoB He TpeBocxoauT N; B)
MIpOU3BeIeHUE Yncia O4KkoB aenutcs Ha N.

3agauya 2. lmeroTcs usaenns N COPTOB, MPUYEM YKCIIO U3JCIHi i-ro copTa paBHo hj, i=1,2,3,4.
Jlist KOHTpOJs Hayaauy OepyTcs M uznenuii. OnpenenuTh BEPOSITHOCTh TOTO, YTO CPEAN HUX My
MIEPBOCOPTHBIX, My, M3, My BTOPOT0, TPETHETO U YETBEPTOrO COPTA COOTBETCTBEHHO (Zle m; =

m).

3amaua 3. Cpexau N otepeiiHbIXx OMneToB K BeIMrphInIHbIX. Haynady B3suin M OUIETOB.
OrmpenenuTh BEPOSATHOCTh TOTO, YTO CPEIH HUX | BHIMTPBIIIHBIX.

Bamaua 4. B bt k-3TaskHoro moma cenu N maccaxupos (N < K). Kaxplii HE3aBUCHMO OT
JPYTHUX C OJMHAKOBOW BEPOATHOCTBHIO MOKET BBIMTH Ha JIIOOOM (HauMHas CO BTOPOI0) 3TaXke.
Onpenenutb BEPOSITHOCTH TOTO, YTO @) BCE BBILUIM HA Pa3HBIX dTaxkax; 0) 1Mo KpaifHel mepe, ABoe
COLLUIM Ha OJTHOM 3Taxe.

3apaua 5. B kpyr paguyca R naynauy Opocaetcs Touka. OnpeaenuTsb BEpOITHOCTh TOTO, UTO
OHa TIOMAJIeT BOJHY M3 JIBYX HelepeceKarmuxcs GUryp, mionaam KOTOPhIX paBHbI S; U Sy

(puryps! nexar B kpyre).

3agaua 6. B nByx maptusix Ky v K, % 100pokauecTBEeHHBIX U3/IE/IHI COOTBETCTBeHHO. Haymauy
BOMPAIOT 1O OJIHOMY M3JICNIUIO U3 KXo nmapTun. KakoBa BepoSTHOCTh OOHAPYKHUTh CPEIN HUX:
a) XOTs1 OBl OJHO OpaKoBaHHOE; 0) 1Ba OPaKOBAaHHBIX; B) OJTHO T0OPOKAUYECTBEHHOE U OJTHO
OpakoBaHHOE?

3agaya 7. BepoATHOCTH TOTO, UTO LIEJIb IOPAKEHA IPU OJHOM BBICTPEIIE MIEPBBIM CTPEIIKOM,
paBHa p1, BTOpsIM — Pz . [lepBsiii caenan Ny, BTOpoit — Ny BEICTpenoB. OnpenenuTh BEpOSITHOCTh
TOT0, 4TO L€JIb HE TIOPAXKEHa.

3agaua 8. JIBa urpoka A u B noouepenno GpocaroT MOHETY. BelurpaBimm cuuraercs ToT, y
KOro pasblie BeinageT rep0. [lepolit Opocok aenaet urpok A, Bropoil — B, Tpertuii — A u 1.1.
1. HaiiTu BEpOsTHOCTb yKa3aHHOTO HUXeE COOBITHS.
Bapuantsr 1-8. Beiurpan A o k-ro 6pocka.
Bapuantsi 9-15. Bemrpan A He nmo3nHee K-ro Opocka.
Bapuanter 16-23. Bemurpan B 10 k-ro 6pocka.
Bapuanter  24-31. Bemrpan B He mo3anee k-ro 6pocka.
2. KakoBbI BepOsSITHOCTH BBIMTPHIIA IS KQKIOTO UTPOKA TIPU CKOJb YTOJHO JUTHTEITBHOM
urpe?

3agaua 9. Ypna cogepxutr M 3aHyMepoBaHHBIX IIapoB ¢ HoMepaM oT 1 1o M. lllaper
W3BJICKAFOTCS 110 OJTHOMY 0€3 BO3BpamieHus. PaccMaTpuBaroOTCs CIIEAYIOMNE COOBITHS:

A — HOMepa IapoB B MOPSIKE MOCTYIUICHUST 00pa3yroT MOCIe0BaTeNbHOCTD /, 2, ... M,

B — xot1s OBl 01MH pa3 COBMAJET HOMED Iapa U MOPSAKOBBI HOMEP U3BJICUEHUS;

C — HeT HYU OJHOTO COBMA/ICHUS HOMEpA Iapa U MOPSIKOBOTO HOMEpa U3BJICUCHUSI.

Omnpenenutsb BeposiTHOCTH coObITHiA A, B, C. Haiftn npeaenpHbie 3HaU€HUS BEPOSTHOCTEH
npu M — oo,

3agauya 10. U3 1000 mammr N mprHAUICKHT I-i maptum, i=1,2,3, Z?zl n; = 1000. B nepsoii
naptuu 6%, Bo BTOpoit — 5%, B Tperbeit — 4% OpakoBaHHBIX Jamil. Haynauy BeiOupaercs ogHa
namna. OnpenennuTs BEpOSITHOCTh TOTO, UTO BbIOpaHHas Jlamna — OpakoBaHHasl.



IIpuMepHBbIi BApHAHT
ayJIMTOPHOH KOHTPOJIbHOM padoTbl  Ne2 «Ciy4yaiiHble BeJTMYMHbD)

1. Omua pa3 OpomeHsl 1Be wurpanbHble Kocth. CiydaiiHas BeauyuHa X -
CyMMa OYKOB, BBINIABIIMX Ha BepxHUX TIpaHax. CocTaBUTH psi pacrpeaeieHus
JJAHHOM CIy4yallHOM BEJIMYMHBI, BBIUMCIIUTh €€  MAaTeMaTH4eCKoe OXXUJAaHUE U
JUCIIEPCHIO.

2. Jan psg pacrnpeneneHuss JUCKPETHOH —CirydaitHOM
BEJIMUUHBL  X:

X 4 6 8 10

P 0,4 0,2 c
0,1 0,1

Haittn 3HaueHne mnapaMerpa «C». BBIUHCIHTh MATEMAaTUYECKOE  OKHJIAHUE,
CpelHee KBaJgpaTUYECKOe OTKJIOHEeHHe ciydaiiHoi BenmuuuHbl X. Iloctpouts rpaduk
(GyHKUIMM pacrlpeesieHns] M MHOTOYTOJIbHUK pacrnpejaeneHus. Hailltu BeposSTHOCTD
TOr0, 4YTO CJy4daiiHas BEIMYMHA X HE NPEBOCXOAUT I.

3. CiyuaiinHas BenmuumHa X 3aJaHa CBOeH (QYHKUIMEH pacrpeneneHus
X-1
1 2
—-e x<l;
2 b b
F(x)=
(%) [

1—56 2 , x>1.
Haiitu nmotHocTh pacnpenenenus. Iloctpouts rpaduxku QyHKIUH U

IUIOTHOCTU paclpeieseHrs. BbIYMCINTH MaTEeMaTHYECKOE OXHIAHHE M JHUCIEPCHUIO.
4. CnyvaitHas BenuumHa X TOJYMHEHA 3aKOHY pacCHpeleNieHuss C TUIOTHOCTBIO:

0, x<0;
J(x) = _ x>
(1+x2)?

Haiitn 3HadyeHwe mapamerpa «a», (QYHKIHIO pacrpeaelieHus, ONPeICIUTh
MaTeMaTUYeCKOe OKHUJAHUE, MUCIEPCHI0 M BEPOSTHOCTh  TOTO, 4YTO ClydaiHas
BenmuunMHa X Tmomagaer B mpomexyTtok (0, 2).

IIpumepnsiii Bapuant U3 Ne2
no teMe «Ciy4aiiHble BeJIMYMHbD)
1. ChnyvaiiHoe OTKIOHEHHME pa3Mepa JAeTald OT HOMMHAIA PAaclpelieIeHO 10 HOPMAIbHOMY
3aKOHY C mapamerpamMu a U O . CTaHAApTHBIMHU SBJISIOTCS T€ JETalH, JUIsl KOTOPBIX

OTKJIOHCHHS OT HOMHHAJIAa JIeKaT B HWHTEpBaje (a -a, a+ a) . 3anumure dopmyny
MJIOTHOCTH PacTpeielIeHUsI U TOCTPOITE TpadUK TUIOTHOCTH PACIIPEICIICHHS.

CKoJIbKO HEOOXOJIMMO HW3TOTOBUTH JETayNei, 4TOOBI C BEPOSITHOCThIO HE MEHEe B

cpeau HuX ObUIa XOTs OBl OJTHA CTaHIAPTHAs?
a=02, ¢=01 a=01 p=099

2. Cnydaitaelie Benmunasel X u Y HE3aBHCHMEL
c, xelo;4], 1 02
f = _ = 2
1(X) 0, X¢[0;4], f,(y) \/Ze
M(2X +5Y +1) M(X -3v?) D(2X -3Y +4) D(XY)
Z, =5X-30

Haitigure

Haitgute 3akoHBl  pacnpelneneHHs]  CIyYallHbIX  BEJIUYMH
Z,=5Y-30



3. Cpennee 3HaueHWe IIMHBI Aetanu paBHO 50 cm, a aucnepcusi paBHa 0,1. Ilomb3ysich
HEepaBEeHCTBOM YeOblIleBa, OLEHUTE BEPOATHOCTh TOT0, UTO IPUTOTOBJIEHHAS JI€Tallb OKAKETCsI
1o cBoei jummHe He MeHee 49,5 u ne 6onee 50,5 cMm.

4.

3aKOH pacupesieNeHNus CUCTEMbl IUCKPETHBIX CIy4alHbIX BEJINYUH

3a7aH TaOJIMLIEH.

HaiinuTe a) 3aK0HBI pacnpeesieHUs COCTABIISIIONINX, 0) UX MAaTEeMAaTHUYECKHE OXHUIAHUS U

JHCIIEPCHH, B) KOPPENALMOHHBIA MOMEHT M KOd()QHUIMEHT KOPPENIALHU Coy
I) BEPOATHOCTh  IIONAJAHUS  CIOYYalHOM  BEJMYHHEI (X,Y) obmactp D
D={-0<x<w, -l<y<3}
1 2 3 4
-2 0,03 | 0,02 | 0,06 | 0,04
0 0,03 | 0,1 0,1 | 0,09
2 0,05 | 0,08 | 0,2 0,2

X,Y)

3az[aHa IJIOTHOCTDb pPacCHpCaAcICHUA f(X, y) CUCTCEMBbI IBYX CJ'Iy‘I&ﬁHHX BCINYNH ( .

Haitnure a) xosddurment A, 6) M

MOMEHT U KOO(PPHUIUEHT KOPPEISALIUT r
{A(2X+ y), 6 061.D,

f(x,y)

0, ene oba. D.

(X) , M(¥) D(X)

u

D={0<x<2, 0<y<2

, B) KOppEJIALUOHHBIN

WssectHo, uto Y =9X-30 M(X):A', D(X):g.HaﬁnnTe M(Y)

D(Y) Ky Ty
c, xelo0;4],
k=14 x ¢ [0; 4]
W3BeCTHBI 3aKOHBI pacHpeneieHus CIy4alHbIX BEIUYMH X, Y ’ Td
1 2
LW=7=¢ " | _op M2 —2xY +5X —2) D(X -3Y +4)
27 n v "™ . Haiinure - + ), .

IIpumepHsIii Bapuant PI'P no crarucruke

1. Haiitu BbIOOpOYHOE ypaBHEHHE NPAMOi TUHUY perpeccud Y Ha X , UCTOJb3Ys JaHHbIE MATH
HaoOmoieHui. [1ocTpouTh TOUKU U BHIOOPOYHYIO JIMHUIO PETPECCUU.

X

2,3

3,5

3,9

4,9

6,4

y

2,2

4,3

6,1

6,7

7,5

2.. [To koppensIMoHHON Ta0NIHUIle TOCTPOUTH SMIHPUIECKUE THHUA perpeccud Y mo X, Xmo Y u
o0e BBIOOpPOYHBIE TNpsIMBbIE JIMHEHHON perpeccuu. BeaucnuTh Ko3((GUIMEHT KOppensiuu U
KOPPESUOHHOE OTHOLLICHHUE.

X1 2 3 4
Y
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20

3.. Bpruncnure BBHIOOPOYHBIE MHOKECTBEHHBIE M YacTHBIE KO3(PQPHUIIMEHTHI KOPPEISIUU TI0

HalIeHHBIM napHeM Kodb¢ummentam h, = 0,71, 3 =0,28, r,y =051,




4 Jlna u3ydeHMs] KOJMYECTBEHHOIO Mpu3Haka X U3 TEHEPAIbHONM COBOKYIHOCTH
u3BJeueHa BbIOOpKa X ,---, X, obbema N, uMeromias JaHHOE CTATUCTUYECKOE PACIIpeIelICHHE.

1). I[TocTpoiiTe MOJUTOH YacTOT.

2). IlocTpoiiTe SMIUPUIECKYIO PYHKIIHIO pACTIPEICTICHHUS.

3). IlocTpoiiTe rucTOrpaMMy OTHOCHUTENBHBIX 4aCTOT.

4). Haiinure BoIGOpOUHOE cpeiHee X , BbIOOpOUHYIo aucnepcuto D, , BBIOOpouHOE cpesiHee

KBaApaTH4YCCKOC OTKIIOHCHHUC G, , HCIIPABICHHYIO IHUCICPCHUIO 32 U HCIIPABJICHHOC CPCAHCC

KBaJIpaTHYECKOE OTKJIOHEHUE S .

5). llpu nanHHOM ypOBHE 3HAYMMOCTH O, MPOBEphTE MO Kpurepuio [Iupcona rumoresy o
HOPMaJIbHOM PACIIpeAEIECHUN I€HEPATLHOU COBOKYITHOCTH.

6). B ciiyuae npuHATHA THIIOTE3bl 0 HOPMAJIBHOM paclpeeIieHUH HalliuTe JOBEPUTENIbHbIC
MHTEPBAJIBl JUIsI MATEMAaTUYECKOTO OXKUAAHUS a U CPEJHEro KBaJpaTUYECKOTO OTKIOHEHHS G
IIPH JAHHOM YPOBHE HAJIEKHOCTH Y =1—at.

X; 9 13 17 21 25 29 33 37
n, 5 10 19 23 25 19 12 7
a=001

5. Ilo BeIOOpKE OOBeMa N=35 HaligeH cpeanuii Bec X =190 T W3eNWid, W3TOTOBICHHBIX HA
MEepPBOM CTaHKe; MO BbIOOpKe oObemMa M=40 Haiigen cpenuuit Bec y=180 T wu3menwii,
M3TOTOBJICHHBIX Ha BTOPOM CTaHKE. ['eHepanbHbIE JUCIEPCHH H3BECTHBI: D(X)=7O i,
D(Y):SO 2> . Tpebyerca mpu ypoBHe 3HauumMmocTH =001 MHpOBEPUTH HYNEBYIO THIIOTE3Y
H, :M(X)=M(Y) npu koukypupyromeii runorese

a) H, :M(X)=M(Y),

6) H, :M(X)>M(Y).

6. V3 HOpMaJIbHOM IeHEPabHOM COBOKYITHOCTHU U3BJIEYeHa BhIOOpKa 00bema N =15

143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134.
Tpebyercas mnpu ypoBHe 3HaumMmoctTh =005 nmnpoBepuTh HYJIEBYIO  THIIOTE3Y

H,:0’ =0, =55, npunss B KauecTBe KOHKypmpyiomeidl rumoressr: a) H, 1o’ #55,
6) H, :0?>55 wm H, :0° <55 B 3aBUCHMOCTH OT MOIy4EHHOIO 3HAYEHUS O .

7. Haitnure BEIGOpOUHBIE K0 (HIMEHTH paHroBoii koppensuun Crupmena u Kennanna mo
JIaHHBIM paHra 00bEKTOB BEIOOpKH 06bemMa N =10

Xj 1 2 3 4 5 6 7 8 9 10

Yi 7 6 5 4 1 2 3 10 8 9.

[TpoBepbTe TUMOTE3BI O 3HAYMMOCTH BEIOOPOUYHBIX KOA(PHHUIIMEHTOB PAHTOBOM KOPPEIALUT
Cnupmena u Kennanna, npeBapuTeabHO OMKMCAB CXEMY U MPABUIIO TPOBEPKU TMITOTE3HI.




IMPUJIO)KEHUE 2

OueHovHbIe CpeACTBA /1Jis1 MPOBeAeHUS MPOMEKYTOUYHON aTTeCTAlIUH
a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTalluM:

Kon Nunukarop
AHIUKA OCTHIKEHUSI OrleHOYHBIE CPECTBA
TOpa KOMIIETEHINHA

YK-1 Cnoco6eH ocyiecTBJISITh KpUTHYECKHH aHAJIU3 MPOOJIeMHBIX CUTYaIl[Hii HA OCHOBe
CHCTEMHOT0 MOJX0/12, BLIPA0aThIBATh CTPATETrNIO NeCTBUI

VYK-1.1 | AHanusupyet 3HaeT BO3MOXXHOCTH MPUKIAIHBIX CEPBUCOB M IAKETOB JUIS
POOIEMHYIO MaTeMaTUYeCcKoro MOJCIMPOBAHUS W pEIICHUs  3ajaad
CUTYAIUIO KaK MIPUKJIATHOTO Xapakrepa CpeacTBaMu (MeTomamu)

CUCTEMY, BBISIBIISASL | MAaTEMaTHYECKON CTaTUCTHUKU.

ee cocTaBysitonue u | JJis 1oCcTHKEeHUs: MHIUKaTopa:

CBSI3U MEXKJly HUIMH |-3HAE€T OCHOBHBIE  OINpPEACICHHS H  TMOHATUA  TEOPUU
BEPOSITHOCTEN M MATEeMAaTUYECKOW CTATHUCTUKH, HCIOJIb3yEMbIE
UIsi orObopa W 00paOOTKH JAaHHBIX B COOTBETCTBUH C
MOCTABIICHHOW MPUKIIAJHOMN 3a7a4en;

- BOCIPOM3BOJIUT OCHOBHBIE MAaTEMaTUYECKHE MOJIEIH:
pacro3HaeT CTaTUCTHYECKHUE 0OBEKThI; MOHUMAET CBSA3h MEXIY
Pa3IMYHBIMM CTATUCTUYECKUMU OOBEKTaMH, TO3BOJISIOIIMMU
CMOJICJINPOBATh U PELINTh 3a/1auy.

Ouyenounvie cpedcmea 0ocmuiicenue UHOUKamopa.

- WupuBuyanbpHbIE JIOMAIITHUE 3aJaHHsI "
pacuetHo-rpapuueckue paborsl (PI'P) mo pasmenam kypca
(mpuMepHBIe BapUaHTHI TpecTaBieHbl B [Ipunoxkenun 1).

- Bonpoce! /1151 TOATOTOBKY K 3a4eTy:
1. DneMeHThl KOMOMHATOPUKH: NIEPECTAHOBKHU, pa3MeIIEeHuUs,
COYETaHU.
2. OCHOBHBIE TIOHATHSA TEOPUM BEPOSTHOCTEH: HCIIBITAHUE,

COOBITHE, BEPOATHOCTH COOBITHSI.

JlevicTBus HaJ COOBITUAMU. Anre6pa COOBITHIA.

TeopeMsl CIIOKEHUS 1 YMHOKEHHUS BEPOATHOCTEN.

BeposiTHOCTB MOSBICHUS XOTSI ObI OJTHOT'O COOBITHSL.

®dopmyna noaHou BepoaTHOCTH U (opmyia baiieca.

Cxema bepnymu, popmyna bepayniu, HauBeposiTHeee

YUCJIO TTOSIBIIEHUH cOOBITHS A B cxeme bepHyiu.

[Tpubnuxennsie Gpopmyisl B cxeme beprysu.

9. JluckperHas ciydaiiHas BeIMUYMHA U CIOCOOBI €€ 3a/1aHusl.
@DyHKIMSI pacpeesICHNUS.

10. MaremaTH4YeCcKoe OXHUJAHHE JUCKPETHOM CIly4yalHOU
BEJIMYMHBI U €T0 CBOICTBA.

11. Jlucnepcuss OUCKPETHOM CIIy4allHOM BEJIWYMHBI H €€
cBoiicTBa. CpeiHee KBalpaTHUECKOE OTKIIOHEHHE.

12. HenpepbiBHas cinydaiftHas BenudnHa. CBOWCTBa (QyHKITUN
pacrpeneieHus.

13. [I1OTHOCTP  BEpPOSITHOCTA  HENPEPHIBHOM  CIIy4alHOU
BEJINYUHBI U €€ CBOUCTBA.

14. YucnoBble XapaKTEPUCTUKH HEIPEPBIBHBIX CIy4alHBIX
BEJIMYHH.
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PaBHOMEpHBIN U ITOKA3aTENIbHBINA 3aKOHBI PACIIPENCICHUs
HEIPEPBIBHBIX CIIyYalHBIX BEJIMYUH.

HopmaibHblii 3aK0H paclpeesieHus U €r0 CBOMCTBA
[TonsTHe o 3akoHe Oonbmux yncen. Teopema bepryiu.
3ajaun MaTeMaThdyeckoil craructuku. ['‘eHepasbHas
COBOKYIIHOCTb U BBIOOpKA.

Craructuueckoe pacnpezeseHue. [Tosnuron U
THCTOrpaMMa.

OMmnupudeckas QyHKIUS pacipeesieHHs..

Toueunsle OLIEHKHU HEU3BECTHBIX apamMeTpoB

pactipenenenus.  TpeOoBaHus,  TNpEabSABIsSEMbIE K
TOYEYHBIM OLICHKaM.

Meton MakcumMyMa MpaBIONOAOOUS JJs IOJY4EHHUS
TOUYEYHBIX OLICHOK.

Br16opouHas cpeHsis U 1ucnepeust.

HHTepBabHbIE OLICHKU IIApaMETPOB PACIIPENCICHUS.
JloBEpUTENbHBIA  MHTEpBAI  JUII  MAaTEMaTU4YECKOIo
O0KMJAHUs HOPMAJbHO PACHPENEIICHHOM ClIy4alHOU
BEJINYMHBI.

JloBepuUTENBHBII UHTEpPBal JUISL CpeIHEro
KBaJpaTHIECKOIO OTKJIOHEHHMS HOPMAaJIBHO
pacIpeneseHHON CIIy4YalHON BEIMYHHBI.

OneHka BepoSITHOCTH OMHOMHUAJIBHOTO paclpeesieHus 1o
OTHOCHUTEIIBHOM 4acTOTe.

CraTtucTuyeckue NpPOBEPKU CTATUCTHUECKUX THIIOTE3.
OmunbKu nepBoro ¥ BTOPOro poja.

[lonaTHe © KpuUTEpUAX TPOBEPKH CTATHCTHYECKUX
runore3. Kpurepnuu 3Ha4MMOCTH ¥ KPUTEPUH COTIIACHS.
Kputnueckast o0nactb, ypoBeHb 3HAYUMOCTH, MOIIHOCTb
KpUTEPHUSL.

CpaBHeHHE JByX AMCIEPCUN HOPMAaJIbHBIX I'€HEPaJbHbIX
COBOKYITHOCTEM.

CpaBHEeHHE HCHPABICHHOM BBIOOPOYHON IUCTIEPCHU C
TUIIOTETUYECKON HOPMAJIbHOW NHUCHEPCUEN TeHEpATbHOMN
COBOKYITHOCTH.

CpaBHEHME IBYX CPEITHUX T€HEPAIbHBIX COBOKYITHOCTEM.
CpaBHeHue BBIOOPOYHON CpenHEeH C TUIIOTETHYECKOU
HOPMAJIBHOW CPEAHEN TeHEepaIbHOM COBOKYITHOCTH.
CpaBHeHue HaOIIOIaeMON OTHOCUTEIBHOM YacTOTHI C
TUIOTETUYECKON BEPOSATHOCTbHIO MOSBIECHUS COOBITHS.
Kpurepnii cornacus [lupcona ans npoBEpKU THIIOTE3BI O
HOPMaJIBHOM pacIpeIesICHAH.

@OyHKIMOHANbHASL 3aBUCUMOCTb W perpeccus. Kpusbie
perpeccuu.

Bri6opounsiii K03 pULIneHT KOppensiun.
KoppensuuoHnHas 3aBUCHMMOCTb, BBIOOPOYHBIE MpPSIMbIE
perpeccuu.

Onpenenenne mapamMeTpoB JIUHEHHON pErpecCur METOIOM
HaMMEHBIINX KBaJIPaTOB.




Kon Nunuxarop
WHJUKA JNOCTHKEHHUS OLeHOYHBIE CPe/ICTBA

TOpa KOMIIETCHITHI
- [IpencraButh 0030p CEpBUCOB, TUPPOBBIX UHCTPYMEHTOB ISt
BU3yaJI3alluM, W3Y4YEHHS CBOMCTB, aHalIM3a IPUKIATHBIX
3aja4, pemlaeMbIX CpEICTBaMU JIMHEHHOW anreOpel U
MaTeMaTU4YeCKOro aHajlu3a
— pe3yabTar (CKPUHIIOTHI UM ...?7) MPEACTAaBUTh KaK OTBET HA
saganre B Moodle, wiu B Google moxymeHTe, MM Ha JTOCKE
Miro.

VYK-1.2 | Kpurunuecku - UCIIOJIB3YET PECYPChbl HHTEPHETA U1l IPOCMOTPA, IIOUCKA,
OLICHUBAET oTOOpa, BU3yaJIM3alllK U aHAJIW3a JaHHBIX (OTKPBITHIE Oa3bl
HAJEKHOCTh JIAHHBIX, MIOPTANIbI U caiThl, Harp. Poccrar, TAdviser u ap.).
HCTOYHHKOB Oyenounvie cpedcmea 0ocmudiceHue UHOUKAmopa.
nHpOpManuy, Ilpumepnuiii gapuanm 3a0anus:
paboraer ¢ N3yuuts (y3HaTh) BOZBMOKHOCTH CEPBUCOB, IU(PPOBBIX
MIPOTHUBOPEUUBOM WHCTPYMEHTOB JIJISl BU3YyallU3alliK, aHAJIA3a MPUKIIATHBIX
uHdopmanuen u3 3a/1a4, pelaeMbIX CpeACTBAMU MaTEMATUYECKOW CTAaTUCTUKHU:
Pa3HBIX 3aoaua 1. 1o Bei6OpKe 00beMom N=100
HCTOYHHUKOB, 1) IlocTpouTh UHTEPBATHHBIN BapHUAIUOHHBIN P/,
OHpe[[e.HHeT 2) HOCTpOI/ITI) Fpa(bI/IKI/II IIOJIMTOH 9aCTOT; TUCTOTPpaMMy
npo6e JI6I B OTHOCHTEHHBIX YacTOT (rpadUIECKyI0 OIEHKY IJIOTHOCTU
uHpOpMaIIny, pacrpejiesieHus1); TOJUTOH HAKOTJIEHHBIX OTHOCUTETbHBIX
HEOOXOMMOI TS 4acToT (3MIHpPHUYecKyIo GYHKIIUIO paclpesiesieHus).
peleHus 3) OmpenenuTs BHIOOPOUHBIE XaPAKTEPUCTHKY PaCIPeIeIEHU:
pOGIEMHOI - BBIOOPOYHOE cpejiHee
CUTyalHH, H - BBIOOPOYHYIO JUCIIEPCUIO
MPOEKTHPYeT - BbI60pO‘—IHerCpe,E[Hee KBa/IPATHYECKOE OTKJIOHEHUE
TPOTIECCHI TIO MX - BI)I60pO'—IHbII:I K03hPUITUEHT aCHMMEeTPUH
yCTPAHEHHIO - BEIODOPOYHBIH 3KCIIECC

- BRIODOPOYHBIE MOy I MeZTUAHY
- k03ddULMEHT Bapuauuu

4) Ucxopas us moy4eHHBIX B X07ie paboThI JJaHHBIX,
0XapaKTepU30BaTh PaCIpe/iesIeH e HCCIIeyeMOro IIPU3HAKA.
OTBeTUTh HA BOIIPOC: KAKOB CMBICJI IIOJIYYE€HHBIX
XapaKTEPUCTHUK? (B CHOCKe STYEHKU C HOMEPOM BapHaHTA ---
B [IEPBO# CTPOKE --- YKA3aHO, KaKasl XapaKePUCTUKA
HU3MepeHa).

3aoaua 2. 1lo naHHbIM 337124 | BBIITOTHUTH CIEIYIOIINAE
3a/IaHUS:

1) IIpoBepuTh rumOTE3y 0 HOPMAIBHOM PaCIIPeIeIEHUN
caydalHOU BeIMyuHBI X ¢ IOMOIIBIO KPUTEPUA
IMupcona (xu-kBagpaT) Ha 5% -HOM YPOBHE 3HAUMMOCTH;

2) IlocTpouTh TEOPETUUYECKYIO KPUBYIO HOPMAJIBHOTO
pacipenesneHnd THucrorpaMme BbI60pO‘IHI)IX
(AMIUpPUYECKHUX) YACTOT.

3) 3amnucath GopMyIIy IIIOTHOCTH PACIIPE/IEIEHNS JAHHBIX.
Pe3ynbTar (CKpUHIIOTHI WIIH ...7) NPEACTaBUTh KaK OTBET Ha
3aganne B Moodle, i B Google mokymeHnTe, WK Ha JOCKE
Miro.

VK-1.3 |PazpabatsiBact u YMeer pemats 3a1auu MPEeAMETHON 00JIaCTH: BRIOUPATh METO/T

COJICPIKATEIIHHO

Y QJITOPUTM JJIs PEIICHNs] KOHKPETHOM 3a7a4H,




Kon Nunuxarop
HHJIAKA JIOCTHIKEHHUS O1ieHOYHBIE CPECTBA
TOpa KOMIIETEHIIMH
apryMeHTUPYeT apryMEHTHPOBATh CBOM BBIOOP; CTPOUTH MPOCTEHIITNE
CTPATETHIo MaTeMaTUYECKHE MO PeabHbIX MPOIIECCOB M CUTYAIUH;
perieHus MPUMEHSATH KOMITBIOTEPHbIE MATEMATUUECKHUE MPOrPAMMBbI IS
poOJIeMHOMN peIIeHMS 3a1a4:

CUTYalluy Ha
OCHOBE CUCTEMHOI'0
u
MEXIUCUUIIIMHAPH
Oro NOAXO/0B;
CTPOUT CLIECHapUU
peanu3anuu
CTpaTeruu,
onpenenss
BO3MOJKHBIE PUCKH
U npejasiarasi myTu
UX YCTPaHEHUS

- 00ajaeT HaBBIKAaMU 0TOOpa U 00pabOTKK HHPOPMAITUH,

- HaBbIKaMU U METOAMKAMU 00O0OIIeHHSI pE3yJIbTaTOB PEIICHUS
3a]1a4 Ha OCHOBE TEOPETUUECKUX MOJIOKEHUI Teopun
BEPOATHOCTEN U MATEMATUYECKOW CTAaTUCTUKMU.

Ilpumepnoe 3a0anue

Uccnenyercs CBA3b Mexay pacxogamMu o KOMIaHUH MO T100bI4e
(pa3pabotke) chipbs (X, THIC. py0.) 1 00bEMaMU MPOJIAXK CHIPhS
nepepabatbiBatoiuM 3aBozam (Y, Teic. py6.) u BABUCUMOCTD o6bema
npoxax Y oT pacxonoB Ha 1o0bray X. CBegenus mo 60 cirydaitHO
0TOOpaHHBIM KOMITAHUSM CTPYIITUPOBAHBI B KOPPEIALHOHHYIO TaOIHILY

[0; [0,3; [0,6;0,9 | [0,9; [1,2;

X 0,3) 0,6) ) 1,2) 1,5) Ny
[0,9; 1,8) 2 1 3
[18;27) 1 6 1 18
[2.7;3.6) 1 20 2 23
[3.6;4.5) 1 9 10
[45;54) 4 4
[5.4;6,3) 1 1 2

ny 2 13 27 17 1 60

Tpebyercs:

1) TlocTpouTh qHArpaMMy paccesiHUs BHIOOPKH.

2) BbIUHCINTE KOBAPHAIIMIO U KOIPMUITHEHT KOPPEISAIHH.

3) TIpoBepuTh 3HAYNMOCTH JTMHEHHOTO KO3 DHUIIHEHTA KOPPEIAIUH IPH
yposHe 3Haunmoctu 0.=0,05.

4) OmpenenuTs JOBEPUTEIBHBIN HHTEPBAT U CTAHIAPTHYIO OIIHOKY
TUHEeHHOTO K03 duinenTa koppersun.

5) Caenarb BBIBOJ O CHJIC U HANIPABJICHUH CBS3H PACXOIO0B 10 JOOBIUE C
o0beMaMu MpoaK.

6) Haiitu ypaBHeHue nuHeiHOI perpeccun Y Ha X: Y=b0+bl X;
TIOCTPOUTH Ha Tpaduke 1Mot KOPPEISUUil TMHUIO PErPECCHH.

7) Bsraucants ko3(hduupent gerepymunammn R,

8) TIpoBepuTh aJeKBATHOCTD MIOCTPOCHHOM MOJIEITH HCXOIHBIM TAHHBIM.
[ 3TOrO0 NPOBEPUTH:

- 3HaYMMOCTb YPaBHEHHUS PErPECCHH B IIEJIOM (3HAYMMOCTD
ko duupenta nerepmunany R mo F-kpurepuro Ouurepa;

- 3HaYUMOCTh K03 duimentos perpeccuu b0 u b1l ¢ momourso
kpurepust CTbIOJICHTA;

- TOCTPOUTH HA YPOBHE 3HAUYMMOCTH 0. JOBEPUTEIIbHBIE
1t koddhduumentos b0 u bl ypaBHeHus perpeccun.

9)  JlaTb conepxaTenbHy0 HHTEPIPETALHIO:

HUHTCPBAJIbI

- k03 ¢uumentos perpeccun b0 u bl;




Kon Nunuxarop
MHIUKA JOCTHKEHUS O1ieHOYHBIE CPECTBA
TOpa KOMIIETEHIINHU

- ko3¢ ¢uIMeHTa JeTePMHUHAIIH;

- KauecTBa MOJENM HAa OCHOBAHHH OKa3aTesst R 1 OTHOCHTENBHOIN
ommbku  amnpokcumarun MAPE.

10) PaccuuTtaTh M0 MOCTPOSHHON MOJIENIU MPOTHO3HOE 3HAYEHHE 0ObeMa
npoxax Y_NP Ui pacxooB I10 T0ObIUE, GOJBIINX  CPEIAHETO
3HayeHus X Ha 10%.

0) Ilopsinok mpoBeaeHUs IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpomexyTouHas arrecTanys 10 AUCHMILIMHE «Teopus BEpOATHOCTEN M MaTeMaTH4ecKas
CTaTUCTHKA» MPOBOIUTCS B (hopMe 3a4eTa U BKIIOYAET TEOPETUYECKHE BOIIPOCHI, O3BOJISIOIINE
OLICHUTh YPOBEHb YCBOCHMSI OOy4alOUIMMUCS 3HAHUM, U MPAKTUUECKUE 3a/1aHHUs, BBISBISIOLINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAJICHUI.

Iloka3aTesu U KpUTEPUH OLIECHUBAHUA 3a4eTa:

- 7S ca4vM 3a4veTa o0yyaronuiics mokaseiBaeT copMupoBaHHOCTH kKomrieTeHIuu YK-1, T.e.
CTYICHT JO/DKCH TIOKa3aTh 3HAHHUS Ha YPOBHE BOCIPOU3BEICHUS M OOBSICHCHHS WH(POpPMAIUH,
MHTEJJICKTYaJIbHbIE HABBIKU PEILICHUS 3a7a4;

- 3a4eT He ¢/IaH, eCJIM PEe3yJIbTaT O0yYCHHUS HE JOCTUTHYT, OOYJArOIIHICS HE MOXET IMOKa3aTh
3HaHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMK, HE MOXKET I0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



