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Ouenounnlie cpeacrBa (OC) sBISIOTCA 3J€MEHTOM CUCTEMbl OIICHMBAHHS CHOPMUPOBAHHOCTH KOMIIETEHLUH y OOydarolmuxcs B I€JIOM WIM Ha

OIIpeJICIIEHHOM JTare ee (POPMUPOBAHHUS.

OC pa3pabaTsiBaeTcsi B COOTBETCTBUU C paboueit mporpammoii (PIT) muctuminHe.

1. KommnereHuum u pe3yabTaThl 00y4eHusi, popmupyemsbie B pe3yabTaTe OCBOCHHUS IMCIUILIHHbI

poOessI

Konn Kpurepuu oneHHBAaHHUs Pe3y/IbTATOB 00yYeHHs!
HAHMEHOBAHHUE
pe3yabTaToB
o0yueHust
(nnanupyemsbie
KomneTrenuus HNuankaTop KoMNeTeHIHH pe3yIbTaThI
HeynosnerBopuren
o0yuenns, OTtmuaHO Xoporto Y 10BNETBOPUTEIBHO Y P
XapaKTepU3YIOIMe bHO
JTaIlbI
(dhopmMupoBaHUs
KOMIIETEHITHH)
OIIK-1. Criocoben NOIIK-1.1. O6nanmaer OP-1.1.1 — ymeer OOunanaer HeoOXxoauMeiMu | OOnamaer O0Omnanmaer He oGnanaer
IPUMEHST HEOOXOIUMBIMU peIarh TUIOBbIE €CTECTBEHHOHAYYHBIMH U HEOOXOUMBIMH HEOOXOUMBIMH HEOOXOIUMBIMH
€CTECTBEHHOHAYUHBIE 1 eCTeCTBEHHOHAYTHBIMH 1 3a/1a4u, TPUMEHSS 00IIeUHKEHEPHBIMU ©CTECTBEHHOHAYYH | €CTECTBEHHOHAYYHBI | €CTECTBCHHOHAYYH
MOHATHS TEOPHU 3HAHUSMH IS BIMH u | Mu U | BIMH U
00IIeUHKEHEPHBIC 0O0IIeNHKEHEPHBIMU 3HAHUSIMU Fz &
BEPOSTHOCTEH HCCIIEI0BaHUs OOIIENH)XEHEPHBIM | OOIIEHH)KEHEPHBIMU | OOIIEHH)KEHEPHBIM
3HAHHS, METO/IBI JUTSL KCCTIE TIOBAHUS
HH(POPMAIMOHHBIX CUCTEM | U 3HAHUSAMH JUISL | 3HAHUSIMH JUTSL | ¥ 3HAHUSIMH IS
MATEMaTHYECKOTO aHATH3a | HHQOPMAMOHHBIX CHCTEM H HX U UX KOMIIOHEHT HCCIIeTOBAHUS HCCIIEeI0OBAHUS WCCIIeTIOBAHUS
U MOZCJIMPpOBaHMA, KOMIIOHEHT JleMOoHCTpanus BEICOKOTO nH(popManMoOHHBIX | WH()OPMAIMOHHBIX HHPOPMAIMOHHBIX
TEOPETHYECCKOTO H YPOBHSI yMeHHI pelarh CUCTEM u HX | CHCTEM u HUX | CHCTEM U UX
5KCHEPUMEHTATLHOIO THIIOBBIE 3a1a4H, TIPUMEHSSA KOMITOHEHT, HO | KOMIIOHEHT, HO | KOMIIOHEHT,
IIOHATHUS TCOPUU o
HCCIICIOBAHHS B P JIOITyCKaeT JIOITyCKAeT OMIMOKU OTCyTCTBHE ymMeHui
. BEPOATHOCTEH HETOYHOCTU ®parmeHTapHoe pemnaTs TUIOBBIC
poeCCHOHATBHOM
CcdopmupoBannasie | ymenue pemrats | 3a1a4H, IPUMEHSA
JACATCIBbHOCTH, yMeHus pemar, | TUTOBBIE 3a1a4m, | MOHATUA TEOPUU
THUIIOBBIE 3agaun, | TPUMEHSISA NOHATUSA | BEPOATHOCTCHU
NpPUMEHsAs  TMOHATUS | TEOPUH BEPOSTHOCTEH
TEOPUU BEPOSATHOCTEN
coziepxKar
OT/IeJbHbIC




HOIIK-1.2. Ucnons3yeT
(dyHnaMeHTaIbHbIC 3HAHUS,
MIOJTy9YCeHHBIC B 00JIACTH
MaTeMaTHYECKHX,
€CTECTBEHHBIX U
OOIIIEMHKEHEPHBIX HAYK B
npoQeCCUOHATBHOM
JIeSITeIIbHOCTH

OP-1.2.1 — ymeer
HCIIO0NIb30BaTh
OCHOBHBIE TIOHATHS,
(aKThI, IPUHIUITEI
TEOpUU BEPOSITHOCTEN
UL pellieHus
MIPUKJIATHBIX 3312

Ucnonszyer
(hyHIaMEeHTaIbHBIC
3HAHUS, TOJTydYCHHEIC B
001acTH MaTEMaTHIECKHX,
€CTECTBEHHBIX 1
00IIenH)KeHEPHBIX HAYK B
npo¢heCCUOHANTBHOM
JIeSITEIbHOCTH
JleMoHCTpanus BEICOKOTO
YPOBHS yMEHUIA
HCII0JIb30BaTh OCHOBHBIC
TIOHATHA, (I)aKTI:I, MIPUHIUIIBI
TEOpUU BEPOSATHOCTEN [yIs
peUICHUA TPUKIAAHBIX 3a1a4

Ucnons3yer
¢byHIaMeHTaIbHBIE
3HAHUS,
TIOJTy9ICHHBIC B
obxacti
MaTeMaTHIECKUX,
€CTECTBEHHBIX U
00IIeHKEHEPHBIX
HayK B
npodheCCUOHATBHOM
JACATCIBbHOCTU, HO
JIOITyCKAeT
HETOYHOCTHU
CdopmupoBaHHEIE
YMEHHs pelaTh
HCII0JIb30BaTh
OCHOBHBIC ITIOHATHUA,
(haKTBI, MPUHIHIIBI
TCOpUU BepOfITHOCTeﬁ
JUTSL pelIeHust
NpUKIAAHBIX 3a1a4

Hcnons3zyer
(yHIaMeHTaIbHBIC
3HAHMSA, TOIyICHHbIE
B obyactu
MaTEMaTHYECKHX,
€CTECTBEHHBIX U
0O0ILEeHHKEHEPHBIX
HayK B
npoQeCCUOHATBHOM
JeATEeNIbHOCTH, HO
JIOTTYCKaeT OTUOKHU
®parmeHTapHOE
YMEHHE HCIOJIB30BATh
OCHOBHBIC ITIOHATHUA,
(haxTBI, MPUHIIHIIBI
TCOpHUHU BepOS{THOCTeﬁ
JUISL peLeHus
TIPUKJIAHBIX 3a/1a4

He ucnons3yer
(dbyHIaMeHTaIbHBIE
3HaHUS,
TIOJTyICHHEIC B
obxactu
MaTeMaTHIECKUX,
€CTECTBEHHBIX U
00IIeMHKEHEPHBIX
HayK B
npodeCCHOHATBHOM
JIeSITEILHOCTH
OTcyTCcTBHE yMeHHi
HCIIOJIB30BaTh
OCHOBHBIC ITIOHATHUA,
(hakThI, MPUHITUITEL
TCOpUU BepOHTHOCTeﬁ
JUISL PELICHUs
MPUKJIAIHBIX 33124

coaepikat
OTJICIIbHbBIC
pOoOeITbI
OP-1.2.2 — ymeer Jemonctpanus Beicokoro | ChopmupoBanusie | dparmeHrapHoe OTCyTCTBHE ymMeHuUi
MPUMCHATH Ha PAKTUKE | YPOBHS yMEHMA NMPUMEHATh | YMEHHA  IIPUMCHATH | yMEHHE HPHUMEHATh HA | mpuMeEHATH Ha
MaTeMaTU4eCKue HA MPAKTUKE Ha TIPAKTUKE | MPAKTHKE NpaKTUKE
MOJIEITH, HCTIOB3YS MaTeMaTU4eCKUE MOJIEIH, MaTEMaTUYECCKUE MaTEMaTU4YCCKUEC MATEMATHICCKHE
ATIapaT TeopuH HCIIONIB3YsI arinapa'r TEOpHH MOJIETIN, HUCTIOJIB3YyA | MOJECIH, HUCTIOJIB3YyA MOEJTH, HCTIONB3YA
N BEPOATHOCTEIA, a TaKKe anmapar TEOpUH | ammapar TEOpUU
BCPOATHOCTCH,  TAIOKE | MIIbIOTEpHDIE TeXHOIOTHA | BEPOSTHOCTEH, a | BeposATHOCTEl, a Takke | ANNapar TCOPHH
KOMITBIOTCPHBIC JUIS PELIEHHS 3a/1a4 B TaKXe KOMITbIOTEPHBIE BepOﬂTHOCTCﬁ, a
TEXHOJIOTUU JJIst npodecCHOHANBHO KOMIIbIOTEPHBIE TEXHOJIOTUH I | TaKxKe
pelieHus 3aj1a4 B JEATEIIbHOCTU TEXHOJIOTHH I | peHICHU 3a71a4 B KOMITEIOTEpHBIE
npodeccnoHanbHOl pemenns  3ajadl B npodeccnoHaIbHON TEXHOJIOTMH I
eSTETbHOCTH npodeccHoHanbHOM JIeSTEILHOCTH pellieHus 387184 B
JIEATENILHOCTH .
conepKar npodeccuoHanbHOI
OT/Ie/TbHBIC JIEATEIILHOCTH

POOEITbI




OP-1.2.3 — ymeer
MIPUMEHATD
COBPEMEHHBIN
MaTeMaTHYeCKA
anmapar u
BEPOSITHOCTHBIH MOAX0]
JUTSL IOCTPOEHUS
aJIeKBaTHBIX MOJENICH

JleMoHCcTpanus BBICOKOTO
YPOBHS yMEHUI IPUMEHATH
COBpEMEHHBIHN
MaTeMaTHYeCKHH ammapaT 1
BEPOSATHOCTHBIN MOAXOM, IS
MOCTPOCHUS a/IEKBATHBIX
MOJIEJIEN PeaIbHbIX CUCTEM

CdopmupoBaHHEIe
YMEHHS  NIPUMEHSTH
COBPEMEHHBIIN
MaTeMaTU4eCKUI
ammapar u
BEPOATHOCTHBIN
MOJXOJ ULt
MOCTPOCHUS
aJIeKBaTHBIX MoJeiei

®parmeHTapHOE
yMeHue MPUMEHATH
COBPEMEHHBIN
MaTeMaTHYECKUI
ammapar u
BEPOSATHOCTHBIN MOAXON
TUIS MOCTPOCHUS
aJIeKBaTHBIX  Mojelei
peanbHBIX CUCTEM

OTCyTCTBHE yMeHuii
MIPUMEHATH
COBPEMEHHBIIN
MaTeMaTH4YECKUI
ammapar
BEPOSTHOCTHBIN
MOAXON UL
MIOCTPOCHUS
aJIeKBaTHBIX MoJerel

PEAIBHBIX CHCTEM peabHBIX cHcTeM peabHBIX CHCTEM
coziepxar
OTZIEIbHBIC
pooes
NOIIK-1.3. IIpumenser OP-1.3.1 ymeer [Ipumenser [Ipumensier IIpumensier He npumensier
(yHIaMeHTaTbHbIE 3HAHNS, HPUMEHSITH Ha IIpakTuke | yHIaMEHTaIbHbIC ¢dbyHnamenTanpHble | hyHIAMEHTAJIbLHBIC (dbyHIaMeHTaIbHbIC
MOJTydeHHbIE B 061aCTH MaTeMaTHYeCKHe 3HAHUS, NI0JIy4YCHHbIC B 3HaHU, 3HaHUS, MOJy4YCHHBIEC | 3HAHUS,
MOZENH 1 00J1acTH MaTeMaTHYECKUX, | MOJIy4YECHHBIE B|B obyiacTu | MojyueHHbIE B
MaTeMaTHYECKUX,
KOMIIBIOTEPHBIE €CTCCTBCHHBIX U obiacti MaTeMaTU4YCCKUX, obnactu
CCTCCTBCHHRIX H TEXHOJIOTHH IS 0OIIeNH)XEHEPHBIX HAYK MaTeMaTHYECKUX, €CTECTBEHHBIX U | MaTemMaTHYecKuX,
ODIIEHHKEHEPHBIX HAYK JUIs] pelleHNs PasIHYHbIX IUIs MOJIETIAPOBAHHKS U €CTECTBEHHBIX W | OOIIEHHIKEHEPHBIX €CTECTBEHHBIX U
MOJICTIMPOBAHUS U aHAJIN3a 3a7a4 B 06IACTH aHaM3a 3a/1a49 OOIIEMHXEHEPHBIX | HayK Ui | OOIIEHHKEHEPHBIX
3ajaq npodeccHoHaNbHOI JleMoHCTpanus BEICOKOTO | Hayk JUIA | MOICIUPOBAHUA W | HayK Jis
JESTETBHOCTH, YPOBHS yMeHHi NPUMEHATh | MOJEJWPOBAHMS W | aHanmM3a 3a7a4, HO | MOJEIHMPOBAHHUS U
WCTIONB3ysl anmapar Ha [IPaKTHKE aHajIM3a 3a/ad, HO | JOMyCKaeT OIIMOKM | aHanmu3a 3amad
TeOpHH BepOsTHOCTE rg;:‘gfg;‘e‘;eszgi 24;?;?:;“ JIOITyCKaeT ®parmeHTapHOe OTCcyTCTBHE yMeHHi
HETOYHOCTH yMEHHE TPHUMEHSTh Ha | NPUMEHSTH Ha
JUTSL PELICHHUS] Pa3ITHYHBIX CdopMHpoBaHbe | TPaKTHKE TpaKTHKe
3a7124 B 00acT . yMeHUS  IpUMeHsTh | MATEMaTHUECKHe MaTeMaTHYECKHe
TpOheCcCHOHATBHOI Ha npakThKe | MoAenH U | MOJenu
ACATENLHOCTH, UCTIONB3 YA MATEMATHIECKHE KOMITBIOTEPHBIE KOMITBIOTEPHBIE
anmapar TeOpvm’I MOJIENH u | TexHomorun s | TEXHOJIOTHH IS
BEPOATHOCTEH KOMIIBIOTEPHBIE pEIICHHsS  PA3MYHBIX | PElIeHHs pasIMyHbIX
TEXHOJIOHH s | 3amad B obmactu | 3ama4 B oOnactu
pelrenms  pasmmdmbix | NPOGecCHOHaNbHOI npodeccHoHaNbHOM
sagay = B obOnacTu | ACSTCIBHOCTH, JIeSTENBHOCTH,
npoeccHoHaIbHOi HCTIONB3YSI anmapar | WCronk3ys anmapar
JEATENBHOCTH, TEOPHH BEPOSTHOCTEH TEOPHH BEPOSTHOCTEH
MCIIONB3Ysl  almapar
TEOPHH BEPOSTHOCTEH
coJieprkar
OTJENIbHbIE

poOessI




2. dtanbl GOPMUPOBAHMS KOMIIETEHI[HI U BUIbI OLIEHOYHBIX CPEICTB

Jrtansl GOpMUPOBAHUSA
Ne KOMIIeTeHIU
(pa3neJibl AMCUMIJIMHbI)

Kox u HauMeHoOBaHMe pe3yJIbTATOB 00y4YeHHS

Buj oueHo4HOro cpeacrea
(TecThl, 3a1aHUs, KEHCHI,
BOIIPOCHI U JIp.)

CryuaitHple COOBITHS

OP-1.1.1 — crioco0eH pemars TUIIOBEIE 3a1adl, TIPHMEHSIS
HOHATHS TEOPUH BEPOSTHOCTEH

OP-1.2.1 — criocoOeH UCTOJIb30BaTh OCHOBHBIC OHSATHS, (PAKTBI,
NPHHIHUIIBI TECOPHU BEPOSTHOCTEHN IS PELICHNS IPHKIIATHBIX
3aa4

OP-1.2.2 — ciocoOeH NpUMEHATh Ha IIPAaKTHKE MaTeMaTHIeCKHue
MO/IeJIH, UCIIOJIb3YS allllapaT TEOPHH BEPOSTHOCTEH, a TAKKE
KOMIIBIOTEPHBIE TEXHOJIOTHH IS PEIICHHUS 33134 B
npoeCCHOHAIBHOM AESATEBHOCTH

OP-1.2.3 — criocobeH NpUMeHSITh COBPEMEHHBII
MaTeMaTHYeCKHH aImapaT U BEpPOSTHOCTHBIH ITOIXO IS
HOCTPOCHUS aJICKBATHBIX MOJICNICH PEaIbHBIX CHCTEM

OP-1.3.1 criocobeH NprMeHSTh Ha IPaKTHKE MaTeMaTHIECKUE
MO/IEIIM M KOMIBIOTEPHbIC TEXHOJIOTHH IS PELICHHUS PA3IMYHBIX
3aj7a4 B 00;1aCTH MPodecCHOHaTbHON e TeIbHOCTH, NCTIOTIb3YS
anmapar TEeOpPHU BEPOSITHOCTEH

1) Teoperuueckue
BOIIPOCEHI

2) Ilpaktuueckue
3a1aHus

CrrydaifHbIC BEJTMYUHBI

OP-1.1.1 — cmocoOeH pemats TUIOBBIC 33/1a91, TPUMCHSIS
HOHSTHUS TEOPHH BEPOSITHOCTEH

OP-1.2.1 — ctocoOeH UCToNIB30BaTh OCHOBHBIC OHATHS, (PAKTHI,
NPUHIUITBI TEOPUHU BEPOSTHOCTEH JUISl PEIICHHS IIPUKIIATHBIX
3a1au

OP-1.2.2 — ciocoOeH MpUMEHATH Ha MIPAKTUKE MaTeMaTHYECKHE
MOJIEINH, UCIIONB3Ys alllapaT TEOPUH BEPOSITHOCTEH, a TaKkxKe
KOMITBIOTEPHBIC TEXHOJIOTUH IS PELICHHUS 3a/1a4 B
npodecCHOHANEHO AesSTeIEHOCTH

OP-1.2.3 — crioco6eH NpUMeHSITh COBPEMEHHBII
MaTeMaTHYCCKHUii armapar 1 BepOSTHOCTHBIN MOAXOJ IS
MOCTPOCHUSI /IEKBATHBIX MOJIENIEH PEATbHBIX CHCTEM

OP-1.3.1 crtocoOeH MPUMEHATh Ha MIPAKTHKE MaTeMaTHIECKIE
MOJIENH 1 KOMITBIOTEPHBIE TEXHOJIOTUH JIIs PEILICHUsI Pa3InIHBIX
3a/1a4 B 001acTi Mpo(heCcCHOHANBHON JIESTENbHOCTH, HCIIOb3Ys
anmapaT TeOpUH BEpOSTHOCTEH

1) Teoperuueckue
BOIPOCHI

2) IlpakTuyeckue
3a[aHus

[IpenensHble TEOPEMBI

OP-1.1.1 — crioco0eH pelaTk TUIIOBBIE 3a/1auH, TIPUMEHSS
HOHSATHS TEOPHUH BEPOSITHOCTEH

OP-1.2.1 — ctocoOeH UCMOIb30BaTh OCHOBHBIC MOHATHS, (PAKTBI,
HPUHIHUITBI TEOPUU BEPOSTHOCTEH JUISl PEIICHUsT PUKIIA IHBIX
3ama4y

OP-1.2.2 — criocoOeH NpUMEHSTh Ha TIPAKTHKE MaTeMaTHIeCKHe
MO/IeJIH, UCTIOJIb3YS alllliapaT TEOPHH BEPOSITHOCTEH, a TAKKe
KOMIBIOTEPHBIE TEXHOJIOTHH ISl PEIICHHUS 3a/1a4 B
npoheCCHOHABHOM e TEIBHOCTH

OP-1.2.3 — cnoco6eH NpIMEeHSTh COBPEMEHHBIH
MaTeMaTHYeCKHUil anmapar ¥ BepOSTHOCTHBIN MOJX0A s
MOCTPOCHHS aJICKBATHBIX MOJICNICH PEabHBIX CHCTEM

OP-1.3.1 ciocoOeH MpUMEHATh Ha IPAKTHKE MaTeMaTHYEeCKHe
MOJIeIM M KOMIIBIOTEPHBIC TEXHOJIOTHH ISl PELICHNUS PA3IHYHBIX
3aj1a4 B 00acTy MPodecCHOHATBHOM e TeTLHOCTH, HCTIONB3YSI
anmnapar TeOpHHU BEPOSITHOCTEH

1) Teoperuueckue
BOIIPOCEI

2) Ilpaktudeckue
3a/1aHus

3. TumoskIe KOHTPOJIbBHBIC 3alaHUA WJIX HMHBIC MaTepUalibl, HCOﬁXOl]I/lele AJIA

OLICHKHU 00pa30BaTe/IbHbIX Pe3yJIbTATOB 00y4eHH s




3.1. TunoBele 3amaHusi i1 TIPOBENCHUSI TEKYIIEro KOHTPOJS YCIEBAEMOCTH TIO

JUCLUIUINHE
Teopernyeckue BONPOCHI
Paznen 1
1. Onucanue u akCHOMaTHYECKOE OIpeIeTICHIE Cy4aifHOrO COOBITHS.
2. Omnepanuu Haj COOBITHUAMHU.
3. Knaccuueckoe onpenenenne BEpOITHOCTH.
4. T'eoMeTpUYECKOE ONpECICHUE BEPOSTHOCTH.
5. AKcuoMaThyecKoe OnpeielieHHe BEPOATHOCTH.
6. ®opmyna nHoJHON BEPOSITHOCTH.
7. Paznuunbie BapuaHThl (POPMYIIBI TOJTHON BEPOSTHOCTH.
8. ®opwmyna baiieca.
9. Cxema bepnymmu. buroMuansHOe pacnpenencHue.
10. Teopemsr MyaBpa-Jlammnaca.
11. Teopema Ilyaccona. [TpocTeiimmii MOTOK OAHOPOJHBIX COOBITHI.
12. ®yHKIIUY MHOXECTB M UX CBOWCTBA.
Pa3nen 2
1. Bopenesckas npsimasi.

2
3.
4.
5

6.

~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Kpurepuit usmepumoctu.

AKCHOMaTHY€ECKOE OTIpeIe/IEHUE Cy4yalHbIX BEIMUMH U UX CBOWCTBA.

OyHKIHUS pacipeiesieHNs BEpOSTHOCTEN 3HaUYEHUI CIIy4yallHOM BEIMYHHBI U €€ CBOMCTBA.
IInoTHOCTB pacnpeneseHus BEpOSITHOCTEW 3HAYEHU I HENIPEPBIBHON CIIy4aliHOW BEJIMYHUHBI
U €€ CBOWCTBA.

Psan pacnpenenenusi BEpOATHOCTEN 3HAYEHHUM JUCKPETHOM CIy4ailHOM BEJIMYHUHBI U €0
CBOMCTBA.

KoHKpeTHbIE pacnpeeneHus Cily4yalHbIX BEJIMYUH, UX XapaKTEPUCTUKU U ITapaMETPHI.
MHoromepHbsie clydyailHble BEIMYMHBI, WX (QYHKIUHU pacHpeleleHus, YCIOBUS
COTJIACOBAHHOCTH.

MHOroMepHbI€ CMEILLIAaHHBIE CITyYalHbIE BEJIMUUHBI.

VY cnoBHBIE 3aKOHBI PACIIPECIICHMUS.

[TpeoOpazoBaHre OTHOMEPHBIX CIyYalHBIX BETHUHH.

[TpeoOpazoBaHre MHOTOMEPHBIX CIIy4allHbIX BEJIHUYHH.

CyMMa, yaCTHO€, MOJyJIb KOMIIOHEHT JIBYMEPHBIX CIIyYallHbIX BEJIMYUH.

WuTerpain ot ciay4yailHON BEIMUMHBI 110 BEPOSTHOCTHOM Mepe — unTerpain Jlebera.
HNurerpan Ctuiitbeca — 4YMCIOBBIE XapAKTEPUCTUKH CITyYailHbIX BEJTUYMH.
Maremarnueckoe 0’)XKMIaHKUE, €r0 CBOWCTBA.

Hucnepcus, e€ cBOWCTBaA.

HauanbHbie 1 [IEeHTpaIbHbIE MOMEHTBI CIIy4alHbIX BEJIMYMH, UX CEMUUHBAPUAHTHI.
Kpussie perpeccun. KoaduimeHt koppesimu.

OKCMOHEHIIMAIIbHBIE CITyYailHbIE BETMYNHBI, UX CBOWCTBA.

VYc10BHOE MATEMAaTUYECKOE OKUJAHUE.

dopmylia MOJHOW BEPOSITHOCTH ISl YCIIOBHOTO MAaT€MaTUYECKOTO OKUAAHUS.

Pa3nen 3

1.
2.

How

TuIbI CXOAUMOCTEN MOCAEN0BATEIBHOCTEN CIIyYaliHbIX BEJIMYHH.

[lenTpanpHast mpesenbHas Teopema B mpocTeimieit ¢opme. MHTerpambHas Teopema
Myaspa-Jlamiaca.

VYcenosus Jluaaedepra u JlsmyHoBa.

LlenTpanpHas npeaensHas Teopema B popme Jlungedepra ¢ 10Ka3aTeaIbCTBOM.



5. llenrtpanbHas npenenbHas TeopeMa B popMme JISmyHOBa ¢ JOKA3aTEIbCTBOM.

6. 3axon Oonpmux yucen B popme YeObimera u bepuysim.

7. Jlemma bopens-Konrtemin — 3aK0H HyJId U €AMHUILIBL.

8. Teopema cXOAMMOCTH MOYTH HABEPHOE, €CIIU CXOTUTCS P U3 a0COIIOTHBIX MOMEHTOB.

9. Jlemma Kponekepa u HepaBeHCTBO ["acka-Penbu.

10. Ycwunennslii 3akoH 6ombimmx yucen B popme Koamoroposa B o01iemM Bu/Ie.

11. YactHbie cirydan yCHIEHHOTO 3akoHa Oonpmux yncen B popme Konmoroposa. Teopema
Bopens.

Tumnosbie MPAKTUUYCCKUC 3aJaHusA JId MTPOBCACHHUA TCKYIICTO KOHTPOJIA

Cpenu 25 sK3aMEHAITMOHHBIX OMJIETOB 5 «XOpomux». /[Ba CTyaeHTa 1o odepeau OepyT 1o
onHOMY Omiiety. HaliTu BeposSTHOCTB TOTO, UTO: a) TOJIILKO BTOPOIl CTYACHT B3SUT «XOPOIIHI»

owmtet; 06) 00a CTYJCHTA B3SUTH «XOPOIIHE) OUIICTHI.

CeMb JeJIOBEK BOIILIM B JII/I(l)T Ha IIEPBOM 3TaXKC BOCbMHUITAXKHOI'O JOMA. Kaxkona BEPOATHOCTD,

4YTO HAa OAHOM OTaxK€ BBIIIIN ABA yenoBeka?

B moe3ne (10 BaroHoB) cinyyailHO OKa3aluch MpecTymHUK W Komuccap Merps. Kakosa

BEPOSITHOCTh TOT'O, YTO OHU HAXOJISATCA: a) B OJHOM BaroHe; 0) B COCETHUX BaroHax?

JIBa OXOTHHMKA CTPEJSIIOT B BOJIKA, NPHUYEM KaXIbId JI€TAeT IO OJHOMY BBICTpENY.
BepostHoCTh monaganus B 1€k 17151 IEpBOro 0XoTHUKA paBHa 0,8, miis Broporo — 0,7. Kakosa
BEPOSITHOCTh NONaJaHus B BoJka? Kak M3MEHUTCS pe3ynbTaT, €ClId OXOTHUKHU CETAI0T 1O 2

BBICTpEna?

OpnHoBpeMeHHO OpocaroTcs TpU UrpaibHble KOCTH. HaillTh BeposSTHOCTH BBINAACHUS TpeX
«TPOEK», €CIIM U3BECTHO, UTO: a) HAa OJJHOM KOCTH BBINAJIO TP OYKa; 0) 1o KpaiHeill Mmepe Ha
JIBYX KOCTSIX BBINAIHM «TPOMKH»; B) HA BCEX KOCTSIX BBINAIO OJMHAKOBOE KOJIMUYECTBO OUYKOB;

F) Ha BCEX KOCTAX BBINAJI0 HEYECTHOC KOJINYECCTBO OYKOB.

Haiitu BeposATHOCTH TOTO, YTO MpHU OPOCAHUU TPEX UTPATbHBIX KOCTEH XOTS Obl HA OJHOM

BBITIAACT 4 O4Ka, IIpu yCJIOBHHU, YTO HA BCCX KOCTAX BbINAJIN I'PaHU C YCTHBIM YU CJIOM OYKOB

Crygent 2-ro kypca UIIMKH mikonsl 3Haer, 4To €ro JOXOJ 3a MeCAl] €CTh Ciy4ailHas

BelMuUMHA X | paBHOMEPHO pacipe/eeHHas Ha nuTepsaie (7; 10). A) OLeHHUTb BepOSITHOCTD

cobbrmus (19<X <9,5 b) Haiitu BeposaTHOCTH 3TOr0 coObITHS. Kak BbI cunTaere, xoporiee

JIM IPpUOJINKEHHE BEPOSITHOCTH MOIYYEHO B A).



8. I/I3B6CTHO, 4qTo X u Y HE3aBUCHUMBIC Cﬂyan;'IHI:Ie BCJIMYHUHBI 1 UMCIOT KOHCYHLIC NUCIICPCUH.

Jloka3atb, 4TO D{X-Y}>DX-DY vy, JIOJDKHO OBITh M3BECTHO O CIIYYaHHBIX BETUYMHAX,

YTOOBI BBIIOJIHAJIOCH PaBCHCTBO.

9. I/ISBGCTHO, qTo X'Y HE3aBHUCUMBIC cnyqaﬁHHe BCIIMYHUHBI, HUMCHOIIME CBOU 3aKOHBI

pacnpeneneHus ( Fy (0, K/ (y) ). Haiitu pactipenenenue max(X,Y) , min(X.,Y)

HOCT&TO‘IHO JIM BBIITOJIHEHHS CBOMCTBA nonapHoﬁ HE3aBUCUMOCTHU BEJIMYHUH X,Y, Z,U,

4TO6BI BbINOMHSIOCh D{x + y + z + u} = D{x} + D{y} + D{z} + {u}

10. HYCTB cnyqaﬁHa}I BCJIIMYHUHA gn - o61uee YHUCJIO BBIMABIIUX OYKOB IIPH N HE3aBUCHUMBIX

oI0pachIBaHUSAX MPABUIBLHON UTPAIIBHON KOCTH.

a. Haiitu M¢& Dey ; b. HaiiTu N, 0Opu KOTOPOM BBINOJHSIETCA HEPABEHCTBO:
P i—3,5 >0,1:<0,1
n

CoNoOARWNE

PR R RRRE R
~NOoO UM WNEREO

18.

19.
20.

21.
22.
23.

3.2. TunoBsle 3aJaHuUs A7 IPOBEACHUS IPOMEKYTOUHON aTTECTAlUH 110 AUCLIUILIINHE
JK3aMeHANMOHHbIE BOMPOCHI

Onucanue 1 aKCHOMaTHUYECKOE OTPEIeIEHUE CIIy4ailHOro COOBITHSI.
Orneparuu HaJ| COOBITHSIMHU.

Krnaccuueckoe onpeneneHue BEpOSITHOCTH.

['eomeTprueckoe onpeeneHrne BEpOITHOCTH.

AKCHOMaTH4ECKOE ONPEEIICHNE BEPOSTHOCTH.

®dopMyIa NOJIHON BEPOSATHOCTH.

Paznuunble BapuaHThl GOPMYIIBI TOJTHON BEPOSITHOCTH.

®opmyna baiieca.

Cxema bepHymu. buHoMuaneHOE pacnpeeeHue.

. Teopembl Myaspa-Jlamnaca.

. Teopema Ilyaccona. IIpocreiimmii HOTOK OHOPOIHBIX COOBITHIA.

. OyHKIIMM MHOKECTB U UX CBOWCTBA.

. bopenesckas npsimas.

. Kpurepuit uamepumoctu.

. AKCHOMaTHUYECKOE OIIPENIECTICHUE CTydailHbIX BEIMYMH U UX CBOMCTBA.

. @yHKIHA pacnpeesieHns BEpOATHOCTEN 3HAYECHUH CIIy4allHOM BEIMYHHBI U €€ CBOMCTBA.
. IIMOTHOCTB pacipeesieHns BEpOSITHOCTEH 3HAYECHU N HENIPEPBIBHOU CIIy4aiiHOW BEJIMYHUHBI

1 €€ CBOMCTBA.

Psan pacnpeneneHus BEpOATHOCTEN 3HAYEHUM AUCKPETHOW CIIy4ailHOW BEIUYMHBI U €O
CBOMCTBA.

KoHnkpeTHble pacnpeieneHysl ciydailHbIX BEJIMYUH, UX XapaKTEPUCTUKU U TApaMETPHI.
MHoromepHble ciiydyailHble BEIMYMHBI, HMX (QYHKIMHM pacHpelielieHUs, YCIOBUSA
COTJIaCOBAHHOCTH.

MHoroMepHbI€ CMEIIaHHbIE CITyYaliHbIE BEJIMYHHBI.

Y C10BHBIE 3aKOHBI PACIIPEICIICHMUS.

[TpeoOpa3zoBaHre OTHOMEPHBIX CITY4alHbBIX BETUYHH.



24. TIpeoOpa3oBaHne MHOTOMEPHBIX CITy4aifHBIX BEJTHUMH.

25. CyMMa, 4acTHOE, MOYJIb KOMIIOHEHT JBYMEPHBIX CIIy4alHbIX BEJTUYHH.

26. aTerpan oT ciay4aiiHOM BEIMYMHBI 110 BEPOSITHOCTHOM Mepe — nuHTerpai Jlebera.

27. Unrterpan CTuitbeca — YUCIOBBIE XapaKTEPUCTUKHU CITy4alHBIX BEJIHYMH.

28. MaremaTH4eCcKOe OKHIAHHUE, M0 CBOWCTBA.

29. Jlucnepcusi, e€ cBOMCTBA.

30. HauanpHbBIE ¥ IEHTPAIbHBIE MOMEHTBI CITYYaifHBIX BEJTUYHH, UX CEMUUHBAPHAHTEHI.

31. Kpussie perpeccun. KoaddummenT koppensiun.

32. DKCIIOHEHINAILHBIC CTyYailHbIe BEIMUYUHBI, UX CBOHCTBA.

33. YcioBHOE MaTeEMaTUYECKOE OKUJAHUE.

34. ®opmyrna MOTHON BEPOSITHOCTH JJIs1 YCIIOBHOT'O MaTeMaTHUECKOTO OKUIAHUS.

35. Tumsl cCXOAMMOCTEH IMOCIET0BATEILHOCTEN CITydaliHbIX BEJIMYHUH.

36. LlenTpanbHas mpenenpHas TeopemMa B mpocrteiier ¢opme. MHTerpanpHas Teopema
MyaBpa-Jlamnaca.

37. Ycnosus Jlunnebepra u JisnyHosa.

38. LlentpanbHas npeaensHas Teopema B opme Jlnnaedepra ¢ qoka3aTenbCTBOM.

39. LenTpanbHas npeaenbHas TeopeMa B popme JIsmyHoBa ¢ 10Ka3aTeIbCTBOM.

40. 3akon 60nb1ux uncen B popme YeOrimieBa u bepuymmu.

41. Jlemma bopens-KoHnrtemnu — 3aK0H HyJs U €AMHUILIBL.

42. Teopema CXOUMOCTH TTOYTH HABEPHOE, €CITH CXOJIUTCS PAI U3 aOCOTIOTHBIX MOMEHTOB.

43. Jlemma Kponekepa u HepaBeHCTBO ["acka-Penbu.

44, Y cuneHHbIN 3aKkoH OoJbIuX uncen B hopme Konmoroposa B 001ieM BHe.

45. YacTHble clly4an YCUJICHHOTO 3akoHa Oomnbinux yucen B ¢opme Kommoroposa. Teopema
bopens.

Tumnosbie JK3aMCHAIIlMOHHBIC OWUJIETHI:
Ixzamenauuonnstii ounem No 1

1. Onwucanue u aKCHOMATUYECKOE OTPEEICHUE CIYIaitHOTO COOBITHSI.
2. CymMa, 4acTHOE, MOYJIb KOMIIOHEHT IBYMEPHBIX CIy4YaliHbIX BETHYHH.
3. Teopema cXOIUMOCTH TIOYTH HABEPHOE, ECIIH CXOTUTCS Pl M3 a0COIFOTHBIX MOMEHTOB.

3agauu:

k
P(X =k} =L g

1. CB X pacrpesesieHa COTIacHO 3aKOHY k! , k=0123... Jlokazatsb, 4TO

P{O< X <2m}> M=t
m .

BBITIOJIHACTCS HCPABECHCTBO!

2. BepoATHOCTh TOTO, YTO M3TOTOBJICHHBIM 1| Opuramoil XomoAuIbHUK OyAeT MepBOCOPTHBINH,
paBHa 0,8. [Ipy U3roTOBICHUN TAKOTO K€ XOJIOAWUIBHUKA BTOPOUW OpHrajoi 3Ta BEpOSITHOCTh
paBHa 0,9. ITlepBoii Opuramoil W3rOTOBICHO TPU TEJIEBU30pa, BTOpPOM — dYeTwipe. Haiitu

BEPOATHOCTH TOI'O, UTO BCC IIATH TCIICBU30POB IIEPBOCOPTHHIC.

Ix3amenauuonuslil ounem No 2

1. Cxema bepnymiu. bunoMuansHoe pacripesiesieHue.

2. TIIOTHOCTE pacrpe/eeH s BEPOATHOCTEN 3HAYE€HNI HEMPEPBIBHOMN CITy4aiiHON BENTMYMHEI
1 €€ CBOMCTBA.

3. UenTpanbHas npeaenbHas TeopeMa B popme JInHaenOepra ¢ J0Ka3aTeIbCTBOM.



3agaun:

1. JlaHa mocienoBaTeabHOCTh HE3aBUCUMBIX CIyYalHBIX BEJIMYUH STL T . Boisscuuts —
npuMmeHuM ju 3bY:

M¢& =0, DE =i%,i=12,...(Va <1)

a) eciu
0) eciiu  Kaxkaas i, 1=123,... yyeer pacnpenenenne, a>0 : (3)
£ -ia 0 ia
: 1 fl ?
2i° 1-i°

2. N ajaemeHTOB pa3sMEIICHEBI 110 N MECTaM, a 3aTeM CJ'Iy‘laI\/'IHHM 06p330M NEPECTABJICHEI.

Haiitu BCPOATHOCTDH F)N TOI'o, 4TO XOTA OBl OJUH 3JIEMCHT OKaXXETCA Ha CBOEM MECTE, U

lim Py

N—x

4. Meronnyeckue  MaTepHaJibl, oONpelesiioliMe  NPOUeAYPbl  OLEHHWBAHHUS
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB 00y4eHUsA

4.1. Meroauueckne marepuanbl Il OLUEHKHM TEKYILEro KOHTPOJISI YCIIEBA€MOCTH IO
JUCLUATIIINHE.

KomnokBuym 1 KOHTposIbHas paboTa IPOBOAUTCS MOCIIE 3aBEPILECHUS KaXA0Tr0 pa3aena.

3anaHue AJid KOJUIOKBUYMa COCTOMT U3 OJHOTO TEOPETUYECKOIO BOMPOCA; 3aJaHue I
KOHTPOJIbHON pabOThI COCTOUT U3 ABYX MPAKTUUECKUX 3aTaHUM.

OneHka 3a KOJJIOKBUYM M KOHTPOJBHYIO pa0OTy BBICTABISAIOTCS OTIECIBHO U

HE3aBUCUMOIO.
Oue Kpurepuii oneHuBaHUs KOJIOKBUYMAa
HKa
5 OOyyaromuiics mokasan OTIHYHBIN YpOBEHb

BJIaAICHUSA TCOPCTUICCKUM MATCPUATIOM, ITOJIHOCTBIO

OTBETHJI Ha ITOCTaBJICHHBIN BOIIPOC

4 OOyyaromuiicss mokasaj 10CTaTOYHbIN YPOBEHb
BJIaJICHUS TEOPETUYECKUM MaTepHalloM, HO JOIYCTHII
HECYIIIECTBEHHbIE OINOKHU UM HE TIOJIHOCTHIO

H3JI0KHWJI MaTCpHrall

3 OO6yyaromuiics mokasaja HeIOCTaTOUYHbIN YPOBEHb
MaT€prajoM, YIIYCTUII BaXXHBIC OIIPEACICHUA NI
MOHATHS, TOMYCTHII OIIMOKH MPH JJOKa3aTeIbCTBE

TeOpeM

2 OO0yJarmuiicss IMEET CYIECTBEHHBIE TTPOOEITBI

TECOPETUYCCKOTO MaTC€pHrajia, HE croco0OeH oKa3aTh

TEOpPEMY, HC 3HACT OIIPCACIICHHUC.




HKa

Omne

Kpurepuii oueHuBaHusi KOHTPOJIbHOH PadoThI

OOyuaromuiics: pemu ABe 3aJa4H MPaBHIIbHO,
COIIPOBOJIMII pelIeHHEe 0ObSICHEHHEM C 000CHOBaHUEM

IMPUMCHCHUS TCX WK UHBIX TCOPEM U OHpeHeHeHI/Iﬁ

OO6yuaromumiicst pemnn 1 3agady npaBUIbHO, 2-10
PEIIII C HECYIIECTBEHHBIMU OITMOKAaMH, COTIPOBOIMIT
penieHre o0bsICHEHHEM ¢ 000CHOBaHUEM IPUMEHEHHUS

TEX UJIK UHBIX TCOPEM U OHpeI[eJ'IeHI/Iﬁ

OOyuatomuiics peuu Tobko 1 3agauy
MIPaBWJIbHO, COMPOBOJNI pelIeHNne O0BSICHEHHEM C
000CHOBaHHEM PUMEHEHUS TEX WM UHBIX TEOPEM U
OIIpEEIIEHUH, 2-10 PELIWI C CYIIIECTBEHHBIMU

OIIMOKAMH UJIH HE pemniI.

OOyyaromuiicst He pelni HA OJIHY 3a/1a4y, WIH

PENII ¢ TPYOBIMH OIITHOKAMH.




4.2. Metoguyeckie Marepuaibl Ui TPOBEICHHUS IPOMEKYTOYHOH aTTECTAllMH TI0
JUCLUATIIINHE.

O6yanOHlHﬁCH HE JOITYCKACTCA K HpOMe)KYTOqHOﬁ arTeCcTaluu, CCJIN IO pe3yjibTaTaM
TCKYIICTO KOHTPOJIA 3HaHUH OBLIU IMPOACMOHCTPHUPOBAHBI HECYAOBJICTBOPHUTCIIBHBIC PE3YJIbTATHI
OCBOCHHUA pa3aciia.

Oue Kpurepuii oueHuBaHMsI 0TBETA HA IK3aMeHe

HKa

5 OO0yuaromuiics mokas3aja OTJIMYHbBIN YpOBEHb
BJIa/ICHUS BCEMU TEOPETUYECKUMHU BOIIPOCAMH,
MIOKa3aj Bce TpeOyeMble YMEHUSI U HAaBBIKU PELICHUS

MPAKTUYCCKUX 3adaqd

4 O6yanOIHHﬁCH OBJIAZIC]T BCEMU TCOPECTUUCCKUMU
BOIIPOCAMH, YaCTUYHO IOKa3aJl OCHOBHBIC YMCHUS U

HAaBBIKW IIPU PCIICHHUHU MMPAKTUYCCKUX 3aaa4

3 OO0yuaromuiicss IMEET HETOCTATOYHO TITyOOKHE
3HaHUS N0 TEOPETUUECKUM Pa3esiaM TUCLIUILINHBI,
MOKa3aJl HE BCE OCHOBHBIE YMEHHUS U HABBIKU MTPH

PEIICHUHN MPAKTUYCCKUX 3a1a4

2 OO0yyarmuiicss IMEET CYIECTBEHHBIE TTPOOEIBI
10 OT/ICTILHBIM TEOPETUUECKUM pa3/ieiam
JUCLUIIIMHBI U HE BJIAJICET OCHOBHBIMU YMEHUSIMU U

HaBbBIKAMHU PCHICHUA IMTPAKTUUCCKUX 3aJiayq









