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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.13 Teopust BeposTHOCTeH OTHOCUTCS K 00s13aTe/TbHOM YacTh 00pa3oBaTe/ibHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

mamemamuyecKkux u
(unu) ecmecmeeHHbIX
HayK, u
ucno/b308amb ux 8
npogeccuoHanbHol
dessmeabHOCMU

OIIK-1.2: ¥Ymeem
ucnonb308amb
¢yHOameHmanbHble 3HAHUS 8
npogeccuoHanbHol
dessmesnbHOCMU,
ocyujecmensimb 8b160p
Memo0o8 pelleHus 3a0au
npogeccuoHanbHol
OesimenbHOCMU HA OCHOBe
meopemu4ecKux 3HaHull
OIIK-1.3: Umeem
npakmuyeckuil onbim
npumeHeHus
¢pyHOaMeHManbHbIX 3HAHUL,
nosy4yeHHbIX 8 obnacmu
mamemamu4eckux u
ecmecmeeHHbIX HAyK 8
npogeccuoHanbHoll

dessimenbHOCMU

- OCHO8bI meopuu
8eposimHocmeli, Ymo no3eoaum
Ha abcmpakmHom ypoeHe
¢opmuposams unocopckue u
MUPO08033peHUeCcKOll No3UyuU Ha
cayyativble sieneHust U npoyecchbl;
- OCHOBbI AKCUOMAMUYECKO20
nooxoda npu usyueHuu
peanbHbIX cmamucmu4ecku
yCmoliuueblx 3KChepuMeHmos;

- MemoObl MaMeMamuy4ecKkozo
ONuUCAHUs KOAUYeCMBeHHbIX
NoKasaHuil pasnuuHbIx
usmMepumesneii pe3y1bmamos
cmamucmuyecku ycmotiiuugoeo

SKCnepumeHma.

OIIK-1.2:

Ymemb:

u3yuamsb 6eposimHOCHbIe
ceolicmea 00HOMepHbIX U
MHO20MEPHbIX CAyUAliHbIX
8e/IUULH;

- 8bIUUCASAMb 8EPOSAMHOCMU
cobbimuti, NOpoNHCOEHHDIE
cayuatiHol 8eAuyuHou;

- AHAAU3UPOBAMb YUC/A0BbIE
Xapakmepucmuku 0OHOMEePHBbIX
U MHO2OMEPHBIX CAYHAlHbIX
6e/IUYUH;

- NpUMEHAMb pd3/udHbleé munbl

dopmMupyemMbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: CobecedosaHue
npumeHsimb ¢yHOameHmanbHbIMU 3Hamb: 3adauu 3quém:
hynoamenmanvhbie | 3 apuanu, noayuenHbiMu 6 - OCHOBHble noHsmus u npedmem | Tecm
3adauu
3HAMUS, NO/TYYEHHbIe
obnacmu Mamemamu4eckux u | meopuu 6eposmMHOCNIHbBIX KonmponbHas 5
8 obnacmu B 3adanus
(uu) ecmecmeeHHbIX HAyK Mmodeseli; paboma




3agucumocmeti Mexicoy
CAYYalHbIMU BeAUHUHAMU;,
- K1accuguyupogamb

cayuatiible 8eAUuyUHbL.

OIlIK-1.3:

Bnademb:

- meopueli npedenos
nocsnedogamenbHOCMu
cAyuatiHbix cobbimuil;

- cnocobamu 3a0aHus
O0OHOMEPHbIX CAYUALHbIX
8e/UUUH;

- PA3AUUHbIMU NpUemMamu u
npakmukotl nocmpoeHust
8bIOOPOUHO20 BEPOSIMHOCMHO20
npocmpaHcmea;

- OCHOBHbIMU Npuémamu
dokazamenbcme ceoticme
3aKOHO8 pacnpeodeneHust

cnyva UHbIX 8eAUYUH.

IIK-1: CnocobeH
pewams akmyanbHble
3a0auu NpuKAaoHol
MamemMamuku u
uH¢opmamuxu

IIK-1.1: O6aadaem 6a3oebimu
3HAHUAMU, NOAYYEHHBIMU 8
obnacmu mamemamu4eckux u
ecmecmeeHHbIX HayK U
UH(pOPMAYUOHHbBIX
mexHoso2ull 015 peleHust
aKmyanbHblx 3a0ay
npukaaoHoli MamemMamuxu u
uHpopmamuku

IIK-1.2: ¥Ymeem npumeHsamb
6a3oeble 3HaHUA
mamemamu4eckux u
ecmecmeeHHbIX HayK U
UHGOPMAYUOHHBIX
mexHonozuil 05 pelieHust
aKmyanbHbIX 3a0au
npukaadHoli MamemMamuku u
UHpOpMamuku

IIK-1.3: Umeem
npakmuueckuil onblm pewieHus
aKmya/nbHbIX 3a0au
npukaaoHol Mamemamuku u

UHpOpMamuKu

IIK-1.1:

3Hamb:

- OCHO8bl meopuu
8epPOSIMHOCMHO20
MOOenupo8aHus
yHKYUOHUPOBAHUS
usmepumesnetl cmamucmuyuecku
ycmotiyugo2o sKcnepumMeHmd;

- 3/1eMeHNbl NPO2PAMMUPOBAHUS
U UHGOPMAYUOHHBIX
mexHono2utl 05 pelieHust
aKmyasbHbIX 3a0ay
UMUMAyUuoHHO20
Mo0enuposaHus
¢yHKyuoHUpOoBaHUs
uzmepumesnell cmamucmuyecku
ycmoliuugo2o sKkcnepumeHma 8
YCA08USIX pA3HO20 Mund

HeonpedesneHHocmell.

IIK-1.2:

Ymemb:

- cobupamb, MamemamuuecKku
obpabambigamb u
UHmMepnpemupoeamb
cmamucmuyeckue 0dHHble
COBPeMeHHbIX HayUYHbIX
HabMmodeHuil Ha0 CAOHCHBIMU
cmamucmuuecku ycmouuugbimu
3KCnepuMeHmamu npu 3a0aHHbIX
OCHOBHBIX YC/108USIX €20

3adauu
CobecedosaHue
Tecm
KoumponbHas

paboma

3auém:
3adauu
3adaHus




nposeodeHust.

TK-1.3:

Bnademb:

-npakmuyueckUMU HaebIKamu
pelleHUs1 KOHKpemHblx 3a0ay
onpeoeneHusl PyHKYUOHANbHBIX
ceszeli MexcAy cayuatiHbIMu
CoObIMUAMU U UX
8epOSIMHOCMAMU C Ue/bio
nosayueHusi 00NoAHUMeAbHOL
UHGOpMayuu o peanbHbIX
SA8NEHUSIX;

- Memodamu meopuu
8eposimHocmell, Komopble
noseo/sttom usy4ums ceolicmea
DeanbHbIX NPOYeccos U seaeHull,
(hyHKYUOHUDYIOWUX 8 YCN08USX
cayyaliHbiX pakmopos u
noayueHusi 00nNoAHUMeNbHol
uHgopmayuu. Brademsb
cnocobamu HaQyyHo20 aHaiu3a
KauecmeeHHbIX U
KO/IUYeCmeeHHbIX
Xapakmepucmuk
cmamucmuyecku ycmouuusbix
3KCNepuMeHmos ¢ ye/blo
8blsig/leHUe CMmamucmuyecKux
3aKoHoMepHocmell
Habodaemozo npoyecca.

3. CTpyKTypa U cojiep>KaHHe AUCIUIUTHHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0masi TpPy/10eMKOCTB, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM YHCJ/Ie
ay/JUTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIJUOHHOT0 TUIA 32
- 3aHATHSA CEMHHAPCKOro THMa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoThI) 48
- KCP 1
caMocTosTe/IbHasA padoTa 27
ITpomexyTouHas arrecTanusa 0
3auét

3.2. CozepkaHue JUCLUIIIVHbI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHoBaHMe pa3[e/noB U TeM JUCLUIUIMHBI Bcero B TOM 4HUCJIe
Yyachl
( ) KonrakrHas pabora (paboTa BO
B3alMO/IeICTBUY C IIpero/jaBaTesieM), Yachl
13 HUX
aHATHS CamocTosTe/bHasg
CEeMHHApCKOro pabora
3aHATUA THUIA 00yyaroLerocs,
JIEKLIMOHHOTO | (TIpakTHueckue | Bcero Jacel
THUMa 3aHsATHs/nabopa
TOpHbIE
PaboThI), Uacel

b b b o b

0 0 0 0 0
Temal. TTpocTefiline MeTO/bl UCUMC/IEHNS] TEOPUM BEPOSITHOCTEM. 22 7 10 17 5
Tema2. OfHOMepHBIe ClyvaiiHble BeJTMUMHBIL. 22 7 10 17 5
Tema3. MHoromepHsle ciyJaiiHble BeJIMUMHBI. 25 8 12 20 5
Tema4. UncoBble xapakKTepUCTUKU OJHOMEPHBIX C/Iy4aiHbIX BeJIMUHH. 24 7 11 18 6
Tema5. D1eMeHTBI TeEOPUU KOPPeJIALUHN. 14 3 5 8 6
ATtrecrarust 0
KCP 1 1
HWtoro 108 32 48 81 27

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

e 1 3az1aun M3y4yeHUs AUCLIATIIMHBI

LensiMy ocBOeHUSs JUCLUTIIUHBI SIBJISTFOTCS:

— W3/I0)KeHHe OOIIMX OCHOB TeOPUH BEPOSITHOCTEH C MCIOIb30BaHUEM TI0/1X0/1a
Konmoroposa;

— 3HAKOMCTBO C MeTOJaMHu MaTeMaTUUeCKOro OMUCaHusl U U3yUeHHUs N0Ka3aHUi
W3MepuTesiell pe3y/bTaTOB CTaTUCTUUECKU YCTOMUMBOTO 3KCIIePUMEHTa;

— TOCTPOeHHUe U W3yUeHre BePOSITHOCTHBIX MO/lesiell ceMelcTBa u3Mepureeit
CTaTUCTUUECKH YCTOMUMBBIX SKCIIEPUMEHTOB;

— aHa/Ii3 WHTerpabHbIX XapaKTepUCTUK BePOSITHOCTHBIX Mo/iefieli u3sMepuresei
CTaTHCTHUYeCKH YCTOMUUBBIX peanbHbIX MTPOLECCOB;

— r3yyeHre (YHKLIMOHA/IBHOU U CTaTUCTUUECKOUN 3aBUCUMOCTU MEX/y U3MepUTe/IsIMU
CTaTUCTUUECKU YCTONUUBBIX KCTIEPUMEHTOB,;

— uccejoBaHue HanboJiee PacrpOCTPaHEHHBIX Y TUMMWYHBIX BEPOSTHOCTHLIX MOZesei
H3MepuTesiell pe3y/bTaTOB CTaTUCTUUECKU YCTOMUHMBOTO 3KCIIepUMeHTa

3agauu

1) V3yuuTh TeopeTHUecKre OCHOBBI JUCLIIUIMHBI « Teopysi BepOSTHOCTeH».

2) ObecrieunThb GopMupoBanye kommereHnuii ITK-1, OTTK-1 B COOTBETCTBHU C TPeOOBAHUSAMHU
00pa3oBaTebHOU TIPOTPaMMBI.

3) CdhopmuypoBaTh NpaKTHUeCKHe HaBbIKW pellleHus 3a/au 110 YCTaHOBJIEHHIO CBsI3el MeXXy C/IyyallHbIMU
COOBITUSIMU U X BEPOSITHOCTSIMH, TIPUMEHEHHsI METO/IOB TEOPUM BEPOSITHOCTEH [171s1 U3yUeHuUs peasibHbIX

TIPOL[ECCOB U SIBJIeHWH B YCIOBUSIX BO3/IeMCTBUS Cy4YalHbIX (haKTOPOB, a Tak)Ke HayyHOT'o aHa/i13a
KaueCTBeHHBIX U KOJMUeCTBEHHBIX XapaKTePUCTHUK CTaTUCTUUECKH YCTONUMBLIX SKCTIEPUMEHTOB C I1eJThI0

BbISIB/IEHUsI CTaTUCTUYECKUX 3aKOHOMepHOCTel Hab/r0/jaeMoro rpotiecca.
CopeprkaHue:




Tema 1. DyieMeHTBbI OCHOBAaHUS TEOPUX BEPOSITHOCTEN U BepOSTHOCTHOe TTpocTpaHcTBO Kosmoropoea. Bepxauii
Tipe/iesi TI0C/IeJ0BaTebHOCTH C/IyYalHbIX coObITHI. HIDKHWMI Tipe/iest roc/ieJoBaTebHOCTH CyYaiHbIX
coObITHiA. OO1LIHe CBOICTBA BEPOSATHOCTHOM (DYHKIMU OT CTyYaliHBIX COObITHIA. O c/lyyaliHOM OPOCAHUM TOUKU
Ha JIeiCTBUTEbHYIO MPSIMYI0 M KOHCTPYKTUBHOE 3a/laHne O6opesieBCKOM curMa-anre6psbl.

Tema 2. BepossTHOCTHbIE MOJIe/TM U3MEPUTEJIei NCXOI0B CTaTUCTUYECKU YCTOMUMBBIX IKCIIEPUMEHTOB.
OzHOMepHBIe C/lyuaiiHble BeJIMUKHbBI U UX 3aKOHBI pacripeiesienys. Knaccudukarys ciayvaiiHbIX BeTUUHH.
Teopema JleGera. ITocTpoeHre BEIOOPOYHOTO BEPOSITHOCTHOTO TIPOCTPAHCTBA 110 MHTETPaIbHON (PyHKLIAH
pacripezenenysi. [IpousBosimye QyHKIMN U XapaKTepucTHUecKue (QyHKLIWH.

Tema 3. I[ToHsiTHe 0 ciy4yaliHbIX BEKTOpaX, MHOrOMepHble (YHKLIMK pacipesiesieHus: U UX CBOICTBa.
[uckpeTHbIe ¥ HeTllpepbIBHbIE MHOTOMepHBIE CTyJaiiHble BeJTMUMHBI. Y CJIOBHBIE 3aKOHBI PacIipefesieHus,
CTaTUCTHYeCcKasi 3aBUCHMOCTh C/Iy4aiiHbIX BeTMurH. PopMysia OMHOW BeposSTHOCTH U Baileca B ciyyae
HECUETHOT'O YMCJIa TUIOTe3. 3aKOHBI pacrpesienieHus PyHKIUN OT C/Iy4alHbIX apryMeHTOB.

Tema 4. CBolicTBa MaTeMaTU4YeCKOTO O>KUAAHUS, AUCTIEPCUU, HAYa/TbHOTO U [IeHTPaTbHOTO MOMEHTOB BBICILIMX
MOPSIAKOB, KO3 dHLIMeHTa aCUMMeTpPHH, JKCLiecca, MO/Ibl, MeiiaHbl, KBaHTH/Iel. HepaBeHcTBa UeObIiieBa.
TecToBble OfHOMEpHbBIE C/TyYaiiHble BETMUMHBI U UX 3aKOHBI paciipee/ieHusl.

Tema 5. Unc/0Bble XapaKTepPUCTUKUA CUCTEMBI C/Iy4YaliHbIX BeJIMUMH: MaTeMaThyecKoe OKu/laHue, KoBapuaLys,
mucnepcusi, KoshduimerTa Koppessaiyi. OCHOBHBIE CBOWCTBA KOBapHaIy U KO3 UIreHTa KOppesium
C/lyyaliHbIX BeJMuuH. PyHKIMOHA/IbHAS, CTaTUCTUUECKas U KOPpeJIsLMOHHAasl 3aBUCUMOCTb MeXAY
C/lyyaliHbIMY BeJIMUMHAMU. Y CIOBHbIE MaTeMaTUUeCcKUe 0)KU/aHUsl C/TyyalHbIX BeJIMUMH. Perpeccus
CJIyYaHbIX BeJIMUWH U JIMHUW PerpecCh.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

1. ®egotkuH M.A. JIeKIUM 10 aHa/IU3y CJTyYalHBIX sBJIeHUH. — YueOHuk. M.: Hayka — ®u3mMat/ur,
2016. 464 c. (250 3k3.).

2. ®enoTkH M.A. Mojieni B TeOpyH BeposiTHOCTel. — YueOHUK. M.: Hayka — ®usmatiur, 2012.
608 c. (250 3Kk3.).

3. CemHuKOB A.A. 1 ap. COOpHUK 3a/jau 110 TeOPHUH BEPOSITHOCTeH, MaTeMaTH4eCKOM CTaTUCTHKe U
TeOpUH C/TydaiiHbIX GyHKIUH. - CaHKT [TeTepOypr. Jlaub. 2007. 445 c. (350 3k3.)

4. ®enotkuH M.A. OCHOBBI TTPUK/IAJTHON TeOPHUH BEPOATHOCTEN U CTATUCTUKUA. — YUeOHUK. M.:
Beicias mkomna, 2006. 368 c. (250 2k3.)

5. 1. T'negenko b.B. Kypc Teopun BeposiTHOCTeH. - Yue6HUK. M.: Dautopuan YPCC, 2005. 448 c.
(300 3k3.).

6. BenTiens E.C. Teopust BepositHocTeil. — M.: Akazgemus, 2003. 576 c. (300 3K3.).

7. ®ennep B. BBesieHre B TeOpHIO BEPOSITHOCTEH U ee MpU/IoKeHUs. B 2-x 1. - M.: Mup,

1984.T. 1,528 c. T. 2, 738 c. (300 3K3.).

8. Marepuarns! caiita UHTYUT - http://www.intuit.ru

5. @oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB 06y'~le}[l/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [JIsi  OLEHKH
copmupoBanHocTu KomnereHuu OITK-1:

1. TTycTh mocToBepHOe cobbiTHE Q = {1, ©2, W3, w4} U P(w1) = P(w2) = 3/8, P(w3) = P(w4) = 1/8, A = {01,
w3}, B={w2, w3}, C ={w2, w3}. I[Tokasats, uTo cobbITua A, B, C He ABISAIOTCS He3aBUCUMBIMU B
COBOKYTTHOCTH.

2. ITo uenu npousBoautcst 1000 He3aBUCHUMBIX BBICTPEIOB. BepoSTHOCTE monafaHus B Lie/ib [Py OZJHOM
BbIcTpesie paBHa 0,002. Vicronb3ys TabIUIIbI, BEIUUCIUTE BEPOSITHOCTE TOTO, UTO B pe3y/IbTaTe CTPenbObl Oy1eT

3aMKCUPOBaHO He MeHee YeThIPEX TOoraJaHuM.

3. Hekro kymun 300 kapTouek st Urpsl B Tvpaxke "Crioptiioto 6 u3 49". Ha ka0 U3 3TUX KapToueK OH
C/Ty4aliHbIM 00pa30M M He3aBHCHUMO OT OCTa/IbHBIX KapTOYeK OTMeYaeT TOIBKO IIeCTh 13 49 pa3TuuHbIX BUOB
criopta. MakcvMabHbI{ BBIMTPBILI Ha K&K/yI0 KapTOUKY BbIllaJaeT, ec/ld HeKTO OTMeTU/I Ha 3TOM KapTouke
IIeCTh BUJIOB CIIOPTa, KOTOPBIE COBMA/Al0T C HellpeZHaMepeHHbIM BEIOOPOM 111eCTh U3 49 CIIOPTHBHBIX HOMEPOB
JI0TepeliHON KoMucchel. KakoBa BepoSTHOCTb TOIO, UTO HEKTO MOJIyYUT POBHO /1Ba MaKCHMa/IbHbIX
BBIMTPBIIIA?

5.1.2 TunoBble 3asaHusa (omeHouHoe cpeacrBo - CoOecefoBaHue) /I OLEHKH
chopmupoBanHocTa KommereHuu ITK-1:

1. CobbiTust A1, A2, ..., An HE3aBUCUMBI B COBOKYITHOCTH W BepOSITHOCTb P(Ak) = pk. HaliTi BeposiTHOCTH
CJIeIYIOIIUX COOBITHI:

1) He MPOU3OUET HU OJTHOTO U3 COOBITHH A1, A2, ..., An;
2) pOU30UIET XOTS OBl OZIHO U3 COOBITHI A1, A2, ..., An;
3) IpOU30MET OZHO M TOJILKO OJHO M3 coObITHH A1, A2, ..., An.

2. Ucronb3ys Tabuibl, HAWTH BEPOSITHOCTh TOTO, UTO B 061jecTBe U3 1095 uenoBek poBHO 10 uenoBek
POAWIWCH B TIepBbIii leHb HOBOT'O TO/Ia.

3. BeposTHOCTB BBIXO/Ia U3 CTPOSI OJHOTO KOMITbIOTEpa 3a HeKOTOpoe (hMKCHpPOBaHHOe BpeMs paBHa 0,2.
OripesieUTh BePOSTHOCTB TOTO, YTO U3 100 Takoro TUra KOMIbIOTEPOB B TeUEHHE STOT0 BpeMeHH HX BbIieT

U3 cTpos ot 14 no 26.

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBO - CodeceioBaHme)

OneHka Kpurepuu orjeHUBaHUS

3auTeHo CTyJeHT an pa3BepHYTHIN OTBET Ha BCe BOMPOCHI 6€3 CyIeCTBEHHBIX OIIMOOK.

He 3a4UTeHO HpI/I OTBETe CTYAEHT AOITyCKaeT rpy61;1e OILLMOKK B OCHOBHOM MaTepuase.




5.1.3 TumnoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneteniuu OITK-1:

3azmaua 1.
Ha Tpacce HedrenpoBosia Mmexxay ropogamu ['1 v I'2 B TeueHre HEKOTOPOTO BPEMEeHH MPOU30IIIa aBapysl.
PaccTosinue MeXxy ropoiaMy paBHO 25 KM. VI3MepsieTcst paccTosiHUe oT ropoga ['1 o MecTa aBapuu.

[TocTpouTh TEOPETHKO-MHOXKECTBEHHYIO MO/le/b JI7Isl 3TOr0 SKCrepuMeHTa. J1aTh poCcTenyto
K/TaCCU(PUKALINIO peasibHbIX SKCTIePUMEHTOB.

3agauva 2.

ByKBbI C/10Ba «IlaHaMa» HalMCaHbl KaKJasi Ha OTJe/IbHOM KapTouke. OfuHaKoBbIe 10 ¢hopMe KapTOUKU
TIIATe/THLHO TMepeMeIlIaHbl, OC/Ie Yero moc/IeZioBaTelbHO U 663 BO3BpAaIlleHUs W3BJIEKaOTCs TpU. BeiOpaHHbIe
KApTOUKH K/IayTCsA CieBa Hampaso. Orpeie/IuTh BEPOSITHOCTh TOT'0, UTO B Pe3yJ/IbTaTe TOIyUaeTCs C/I0BO
«TIaH» WIH, IPYTUMH CJIOBaMH, HacTyraeT cobbiTHe A. PaccMOTpeTh U CPaBHUTH Pa3/iMUHbIe CIIOCOOBI pellieHust
3TOM 3a/jaum

3azmaua 3.

BepoaTHOCTb opaykeHUs1 camMo/éTa OJHOW pakeTok paBHa p = 1/3. Ilo camonéTy BeIyckaeTcs n = 12 paker.
HaliTn HauBeposiTHel1LIee UMCIIO MONa/ilaHuii B CaMOJIET.

5.1.4 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kovmnerennuu ITK-1:

3azmaua 1.

Hatb npocreiiiiiee 00bsicHeHWEe OJIM30CTY HaMBEPOSITHEHIIIEr0 Unc/ia MosiB/ieHni coObiTust A B cxeme BepHynm
K BeJIMYMHe np.

3ajauva 2.

[ oxka3ath rpefie/ibHble CBOMCTBAa MHOI'OMEpPHOM MHTerpa/ibHON hyHKI[UY pacripe/ie/ieHus.

3azmaua 3.

IIpu nepesjaue coo0IIeHUS 110 paZiiOKaHaly, BC/IeACTBHE HA/TMUMs TIOMEX, C BEPOSITHOCTBLIO P COO0IIeHHe He
yIaércs fekomupoBath. CoobImeHue riepe/iaeTcs [0 TeX Mop, TToKa OHO He OyieT IeKoAUpOBaHo.
TTpomo/KUTEILHOCTE Mepeiaun coobITieHrs paBHa 2 MUH. HaliTH MaTeMaTHUeCKoe OXXUJAHUe U JAUCTIEPCHIO

BpeMeHH, KOTOpOe YUJET Ha Tiepeiady COOOILeHMsI.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/jauu)

OneHka Kputepuu orjeHuBaHUs

BhIrmosiHeHbI Bce WM 00JIbliiasi YaCTh 3TArOB PelleHns 3aZiaudl Wid 3a/iada pelieHa C
3auTeHo
He3HAUMTeIbHBLIMU HeJjoueTaMH. Pe3y/ibTaThl pabOTHI MPe/[CTaB/IeHbI TTPeTo/IaBaTelo B CPOK.

He BrinonHeHbI He Bce MpaKTUYeCKHE 3aJaHWs W/IN BbITIO/JIHEHBI HE B ITOJTHOM obneme (Hpe,LICTaBJ'IEHO

3a4TeHO He I10/IHOe OITMCAdHMHe 3TAIlOB BBIITIO/THEHUA 3&,[[3HPII>1, ToJsiyueH HEBeprIﬁ OTBeT, pe3yJ/ibTaTbl




OueHka Kputepuu onieHuBaHUs

paboThI He TIpe/ICTaB/IeHbI ITPeTOoZaBaTeo).

5.1.5 TumoBble 3ajaHusA (OLIEHOUHOE CpPeACTBO
Komnerenuu OITK-1:

L MU OAMHOMHLL EBIOOD.

Tycrs codemme 4" = lm supd, = U 45 4o= lim mfd,= U N 44mA =4, Onmpege
n—w m=lk=n nsw =lk=n

JTHTE NPABITEHO® YTBSQHICHHS MEKIY STHMH COSHITHAME.
s Cotammed’ C A..
¢ Tipeaex lm A4, scerma cymecTayer
[
s Cotammed’ D A. ()
*  Cobmrmed’\ 4,=.

2. THO— MROKCCTECAHBUL FIO0P.

Tyers cofsrmae 4" = im sup dy= (1 U dp A4, = m infd,= U [ d; Kaxse ws nprmenemmsne
n—@ m=1k=n n—w n=1k=n

BEICKAIEIBAHHH GyIyT BepHEDMH?
e Coburrae 4" = Ao, ecm 4y S 4D ()
+  Coburme A° = A., ec A D 2D
*  Cobrrmre 4" =4, ecmady = .. (1)
*  Cobuiae 4" # Ao, ecTH 4 42 C
3. THI — oaMHOYHEE BEIGOP.

TIyCTs MOCTEA0BATETBHOCTE {427 2 1} coBbITHit B3 F meeT mpefen A= lm A, Ompenemirs

COOTHOIIEHHE, KOTOPOE ABIAETCA BEPHEIM.
¢ CoburHe d & &

® Coburmed=# lm supd,.
n—m

® Cobprrme d= km infd,.

n—sx

*  Coburme hm sup4,= lm infd, (+)

5.1.6 TumnoBble 3ajaHusa (OLleHOUHOE CpPeACTBO
komnerennuu ITK-1:

4. THI — MHOKECTBEHHEIH EBIGOD.
IIyCTE MOCTETOBATEMBHOCTE {41 = 1} cOOHTHE H: F YIOETETEOPAET VCIORHIO A O 43 O ..

OTpEIeITHTE COOTHOMEHH, KOTOPHIE SBIAIOTCA BEPHBINIL

=
o HMueerMeeTo cootHomerme hm P4, )=P( [ A,). (9
n—w n=1

*  Theerwecro coomomenme m P(4, ) =P( lim 4,)
ey frey
+  Macerweero cootmomesme P(lm  4,)=P([] 4,). (9
n—>a =1

=
o Hueer wecto coorsomerme P(lm 4,) = P((] 4,)
n—sw =1

TlycTs %(e) ABTRETCA OHOMepHOH CTywaHOR BeTHaHHOR Ha ((), ). OmpefIeTHTS COOTHOMICHHE
MEAJTY COOBITHAMH, KOTODOS ABIASTCA OMAGOTHEIM.

o Coburmme {o: L)z a} = O\ {o: &e) <a}.

*  Cobermae {o: &(e) > a} =0\ ( F\l{m:i[m]\'aﬂ"v}) )

*  Cobermme {o: a<&(w) < ble &

*  Cobermae {o: (o) =a} = F\fm:i(mmaﬂ"y}‘«(m- #(@) <a}

6. THN— MHOKCCTBORHEL B5160p.

Tlycrs &(e) aemieca B cayaaitEoi i wa (Q, 9. O 5
MEEZY COOBITHAMH, KOTOPEIE ABIAIOTCA BEPHEDRMH.
©
o CoBermme {0 2(e) > a} = O\ ( (o E(e)<a +1/})
i=1
o Cobsrme {0 a<t(w) < ble & (+)
®
o CoBame {o &)= a} = ({or £(0) <a+1/i} o &) <a}
i=1

*  Cotmrmae {o: (@) 2 a} = O\ {o: 2(@) <a}. ()

- Tect) pnsA oueHKH

- Tecr)

Ui OLleHKH

copmupoBaHHOCTH

chopMHUPOBAHHOCTH



Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

Orenka KpuTtepuu orjeHUBaHUS
3auTeHO Kak MUHUMYM 80% TipaBU/IbHBIX OTBETOB B TECTe
He 3aUTeHO MeHee 80% NpaBU/IbLHBIX OTBETOB B TECTe
5.1.7 TumnoBble 3ajaHus (oueHOYHOe cpeAcTBO - KOoOHTpo/ibHass pa6ora) /I OLEHKH

copmupoBanHocTH KommereHnuu OITK-1:

BapuanT Nel
3aganue 1.

OO6bsicHUTE IJIaBHYIO IIPUUMHY, KOTOPasi Bbljie/isieT HOpMasIbHbIN 3aKOH Cpe/iv PYIUX 3aKOHOB HElpephIBHOIO
turna. [IpuBeute GoOpMy/IHMPOBKY NpaBUIa «TPEX CUTM» U MOSICHUTE ero MpakTHUyecKoe 3HaueHue.

3agaHue 2.

[IpuBecTy BUJ, KOBapUALIMOHHON MaTPULIbI /17151 He3aBUCUMBIX CJTyUaliHBIX BEJTUUMH.
3amanue 3.

Hatb dhr3uueckyo UHTepIIpeTaLivio CBOMCTBA U3MEPUMOCTH CTy4YaiiHbIX BeTMUKH.
BapuanT Ne2

3aganue 1.

[TpuBecty ciiyuau, Korjia MaTeMaTH4ecKoe O)KM/jaHle U HaualbHble MOMEHThI C/1yyaliHbIX BeJIMUMH He
CYILIeCTBYIOT.

3agaHue 2.

B uem 3ak/r0uaeTcsi OCHOBHOE OT/IMUMe YMCIOBBIX XapaKTePUCTUK OJHOMEPHBIX U MHOTOMEPHBIX CTyYaiHbIX
BEJIUYUH?

3agaHue 3.

VmeeTcs [Be HeTIPO3payHble KOP3WHBI. B MepBoi KOp3uHe HaX0/ATCs /iBa Oe/TbIX MAYMKA U TPU YEPHBIX, a BO
BTOpO KOP3WHE — O/IMH OeJiblii U TPU UEPHBIX MAUMKa. MSUMKU OTJIMUAOTCS TOIBKO 1iBeToM. Haymauy 6e3
BO3BpAIIleHUs 1TOC/Ie/[0BATETLHO U3B/IEKAIOTCS BCe MSIUMKH C/IeIyOIMM 00pa30oM: CHauasa U3 NMepBod KOP3WHHbI,
MIOTOM K3 BTOPOI KOP3UHBI, 3aT€M CHOBA U3 TIEPBOi KOP3UHBI U T. [i. [I0OCTPOUTL BEPOSTHOCTHYIO Mozenb (Q, I,
P(*)) ans aTOro sKcriepyMmenTa. HaliTi BepOSITHOCTB TOTO, UTO MEPBLIN Oe/Tblid MSUMK Oy1eT U3BJIeUeH U3
BTOpOM KOP3UHBI.

5.1.8 TumnoBble 3asaHus (omeHoOuYHoe cpeAcTBO - KoHTposibHasi pa0oTa) /i  OLeHKH
copmupoBanHocTu KomnereHyuu [TK-1:



BapwuanT 1

3amanue 1.

IlaTb 000CHOBAHKEe PaCCMOTPEHUS HAUMEeHbIIIe OopeIeBCKoi o-anrebpel B Ha [AeficTBUTeILHOM TPAMON.

3agaHue 2.

[lBa Urpoka moovepeZiHO MOAOPachIBalOT HECHMMETPHUUHYIO MOHETY 10 TIePBOT0 BbIMazZieHus repba. Kaxkabiid
OpOCOK OCyILeCTB/ISIeTCS] HE3aBUCHMBIM 00pa3oM C ITOMOIL[bI0 HEKOTOPOI'0 MeXaHU3Ma, 00eCreurBaroIero

NIPOM3BOJ/IbHOE BpalljeHre MOHeThl B BO3/[yXe U eé HellpejHaMepeHHOe IaJleHre Ha HEKOTOPYIO IT0BEepXHOCTh
crosa. BeposiTHOCTE nosiBeHust repba rpy oHOM OpOCKe paBHa p. BEIUMC/IUTE cpefjHee Ync/io GPOCKOB,
KOTOpOe COBeplLIaeT B OIbITe KaXK/bIl U3 UTPOKOB

3amanue 3.

Haiitt BeposiTHOCTB TOTO, uTO Tipu n = 500 GpocaHUsIX CUMMeTPUYHON MOHETHI Tepb nosiButcst oT 240 10 260

pa3 BK/IFOUHUTEJ/IBHO.

Kpurtepuu oneHnBanus (oneHOUYHoe cpe/icTBO - KoHTpo/IbHas padoTa)

OrieHKa

Kputepuu orjeHuBaHus

BrIrosiHeHb! Bce wiK 00JIbIIasg 4acTh ITAIloB pelieHrs 3a4auu Wik 3aada pelleHa C

paboTkI He TIPe/ICTaB/IeHbBI TIPETIOaBaTe o).

3a4TeHO

He3HaYuTe/IbHbIMKU HeJOUYeTdMHU. PEBYJ'I])TBTLI pa6OT]:I TrpeacTaB/IeHbI IIperoJaBaTe/il0 B CPOK.

BrIroiHeHbI He BCe MpakKTH4YeCKHe 3diaHWsS WK BBITIOJIHEHBI HE B TTOJTHOM obneme (HPE,IICTHB]IEHO
He o o

He TI0/THO€ OITMCaHKE 3TAllOB BBITIOJIHEHWA 3dJdHUU, TI0JTYYE€H HEBEDHBIU OTBET, PE3YyJ/IbTAThI
3a4TeHO

5.2. OnucaHue MIKaJI OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

dTTeCTalluHu

YpoBen

b

chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb

J10X0 X0po1Io OT/INYHO MPeBOCX0/{HO

POBaHH UTEe/JIbHO pHMTe/IbHO XOopouIo

ocTH

KOMIIeT

eHIUH

(uHpUK

aropa

AOCTHIK He 3a4YTeHO0 3aUTeHo

eHuUsl

KOMITIeT

eHIHIT)

3HaHus OtcyTcTBHE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUN 3HaHWUM HIDKe o] 3HaHU# B 3HaHUM B 3HaHUH B 3HaHUH B
TeopeTUYeCcKoro MUHHMaJIbHBIX JIOTyCTAMBI | 0OBeMe, obbeme, obbeme, obbeme,
MaTepuaa. TpeboBaHMIA. 1l ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbILLIAOLLe
HeB03MO>KHOCTB Nwmenu mecto 3HaHUM. 1oLeM 1oLeM yrolem M IIpOrpamMMmy
OL|eHWUTb TIOJIHOTY | TpyOble oumbku | [omyieHo rnporpaMMe | mporpamme | IporpaMme | IOATOTOBKH.
3HaHUI MHOI'O MOJTrOTOBKY | MOAIOTOBKU | IOJTOTOBK
BCJIE/ICTBHE Herpy0bIx . JonyueHo | . JonymeHo | u. Oumbok




HECKOJIbKO
OTKasa HECKOJIbKO
HecylecTse
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
INpwu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbBIX YMeHUSI. BCE OCHOBHBI®
o CTaH/JapTHBIX PerreHs! PenteHs! Bce
YMeHHUH. PerteHsl Bce | OCHOBHBIE YMeHUSI.
3ajlad He THUIIOBbIE OCHOBHbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PerieHs! Bce
TIPOJIEMOHCTPUD | 3afjauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a7launl. OTZAeNbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3aflaunl.
OCHOBHBbIe ommbKaMH. | ommbKamu.
BCJ/Ie/ICTBUE BCe 33laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imermu | BeinosnHeHs! | BbinosHeHb!
OTKasa B TIOJIHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy6bie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKH 3alaHlsl, HO | B TIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIO/THEH HeJJ0YeToB
TIO/THOM HeKOoTopble
HefloueTaMH | bI BCe
obbeme c
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
Nwmeetcs
OtcyrcTBHE IIpogemoHC IIpogemoHc
MHHUMa/bH [IpogemoHc
0a30BbIX INpwu perennn ” TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBAaHbI IIpogemoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MOKHOCTb 3ajiau He HaBbIKU TIPU npu .
JUist HaBBIKY IIPA TBOPYeCKU
OLIeHWTb Ha/lMuue | TPOAEeMOHCTPUP pelieHnn pereHnu
Hapbiku peleHus pelLIeHnn TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNIo
BCJIe/ICTBUE HaBbIKU. VIMen X 33714 C HBIX 33724
X 3afia4 C X 3374 Oe3 HeCcTaHJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAllUHA
Ounenka YpoBeHb NOArOTOBKH
TPeBOCX0/{HO Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPLIX HarpaB/eHa
[JUCLIMIUIAHA, COpMHPOBaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHUss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OTJINYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIUIUINHA, ChOPMUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O4YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[IUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XO0pOLIo Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yjaoB/ieTBOopuTeNnb | Bce kommereHIMM (W4acTH KOMIIETeHLMH), Ha (OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [JMCLIUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/lHa KOMIIeTeHL{1si CpOpPMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XOTs Obl OZ{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJIOXO0 XoTsi 6bI 0ZJHA KOMITETEHLMsT CHOPMUPOBAHA HA YPOBHE «ILIOXO»




5.3 Tumnosbie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTdallUl C YKd3dHUE€EM KPUTEPpHEB HX
OIl€HUBAHHUA:

5.3.1 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kovmerennuu OITK-1

Samata 4

Tlycts 2B ects G-anredpa 6 s peficr i mpiodt . O sepHoc

COOTHOMIEHEE.
® Ecm—m<a<h< oo, To IpoMexyTok [a, b) & B
e Ecm—o<a<h<+ho, 1o mpomesyrox (a, b] £ B.
*  Ecm—m<a<b<+ow, To mareprar (a. b) ¢ .
.

Ecmi—0 < a< b <+, To orpesox npoxeayTox [a, 8] € &

3amamas.
TIycts &(w) ABIETCA OTHOMEPHOH CTy9aiiioll BETHINHON Ha BEPOATHOSTHOM MpocTpanetee (Q &, P().

F0) = P({0: 5(0) <x]) M Ay = {0: 20) S @) T @1 > m> . > &, > dper > > @l Im @, =a <+ Ba-
=
mcmts npegener: 1) P( m infd,); 2) P m sup 4,): 3) P( lm 4,).
nw now n—sm
Orser a1a samam 1): P lim inf 4.) = Fla +0):
n—m
oteer a1 sanawn 2): P( im  sup 4,) = Fla+0);
n—m
oteer a3 sazawm 3): P( lim  4,)=Fla+0)
n—m

3amaqa 6.

Tycts £(w) aBageTca i i H, KoTopan 3HaveHHT

X1, %, - OTIPEACTHTS BCPHOE YTBCPKACHHC
¢ haeer uecto pasercreo P({o: 4(0) =x1}) = 0.

¢ Meer uecro pasencto F)= ¥ P(5=x)
oy <x

* et mecto cootromerme T P({o: £(0) =x}) < 1.
7

5.3.2 TunoBble 3ajaHus (OIL[eHOYHOE CpeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
kKommnerenmu [TK-1

3agauva 7.

[Tycte B ecth 0-anrebpa 60pesieBCKUX MOAMHOMKECTB Ha [IeMCTBUTeILHOM MpsiMoii R. Oripeie/iuTh BepHOoe
COOTHOLLIEHHe.

1) Ecim -00 < a < b < +00, TO IpoMeXyToK [a, b) € B.

2) Ecm -00 < a < b < +0o, TO mpomMexyToK (a, b] € B.

3) Ecjmu -0 < a < b < +0o, To uiHTepBa (a, b) € B.

4) Ecin -0 < a <b < +00, TO 0Tpe3oK [a, b] € B.

3agaua 8.

IMyctb &(w) ABISETCS OAHOMEPHOM C/TyyaliHOM BeIMYHMHOM Ha BePOATHOCTHOM rpocTtpaHcTee (Q, F, P(¢)),
Fx)=P{ow: {(w) <x})uAn={o: x(w) <an},rmeai >a2>...>ap>ap+1 >..>au=a< +oo,
Boruviciute nipegensl: 1) P(inf Ap); 2) P(sup An); 3) P(An).

Ortsert a5 3agaum 1): P(inf Ap) = F(a + 0);



OTBeT A/151 3afauu 2): P(sup An) = F(a + 0);
otBeT A/ 3agauu 3): P(An) = F(a + 0).
3azmaua 9.

IMycth §(w) ABAsIETCS] JUCKPETHOM CTyvaliHOM BeJTMUMHOM, KOTOpasi IPUHHMMAaeT BO3MO>KHBIE 3HAUEHHUs X1, X2,. ..
OnpesiennTh BepHOE YTBEPIKIEHUe.

1) meeT mecTo paBeHcTBO P({w: &(®) =x1}) = 0.

2) Nmeet mecTo paBeHcTBO F(X) = P(x = Xi).

3) Umeet mecTo cooTHOIIeHre P({w: §(w) =xi}) < 1.
4) Nmeet mecto HepaBeHCTBO P({w: §(w) = xi}) > 1.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OneHka Kpurepuu oLieHrBaHUs

BrIro/iHeHbI Bce WK 00/Ibliias 4acTh STAIlloB pellieHns 3aid4i WK 3a/iada pelieHa C

3aUTeHO

He3HauuTe/IbHbIMU HejoUueTaMu. PEBYJ'H:TEITLI pa6OTLI npeacCTaB/IeHbI ITperogaBaTe/it0 B CPOK.

BrimonHeHBI He Bce MpaKTHUYeCKHE 3aJaHNs W/IN BbITIO/IHEHBI HE B ITOJTHOM obneme (l'[pe,LICTaBJ'IEHO
He o o

He IOJIHOe OITMCaHKWe 3TAallOB BBITIO/JIHEHUA 3a[laHUH, T10/Ty4UeH HEBEePDHBIX OTBET, Pe3y/IbTaThl
3a4TeHO

paboThI He TIpe/ICTaB/IeHbI MTPEMOAABaTEeO).

5.3.3 TumnoBble 3ajaHusi (OLlEHOYHOEe CpPe/JCTBO - 3ajfiaHMs) /ISl OIeHKH CHOopMHPOBAHHOCTH
kKommnerennyu OTTK-1

3amanme 1.
= © @
Tlycts coermie 4= lim  supA,= ) U Az 4, = lm infd,= U ) 44 =4,  Onpegemms npa-
n-o n=lk=n R =lk=n
BHTSHOC YTECPATICHHE MEXKTY STHMH COBEITHAE
* Cobmmaed’ C A..

* Tpeger lm ., ecermacymecreyer.
n—se

%  Cobarrme A’ D 4.

* Cobmmme A\ 4,=2

3aganne 2.
TIycts codmae A” = m sup 4, = U 4; 4. = Im infd, = U (N 4; Kaxue H3 OpHEe[IeHHED BbI-
n—e= =lk=n n—= n=lk=n
ckazsmaiii Gy/IyT BepHED?
CoBBITHS A° = A., 6CTH A} S A2 >

.
* Cobmmrre A=A, ecmad; DAy .
*  CobumEe A° = A. ecH 4; C 42 C

Cobsrrae A" = A, ecmn 4 C Ay .

Sagasme 3

Iycrs moctexosatenssocTs {4 i > 1} cobsrmmi u3 F mueet npegen A= lm A, OnpeaetHTs cootso-
P

WeHHe, KOTOPOE ABIACTCH BEPHELM.
©  Cofummed g &
¢ Cofemied= m supdy
n—we
® Cobummed= lm infd,
n—wm

o Cobamae bm supd,= bm infd,.
frare frrey



5.3.4 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
KommneTeHiuu [TK-1

Sagame 1

Tyers ¢  Rut(0), 1(0) semmorcs crywaih Onpegemts y xoTopoe Gyer

OmEBONHERL
o Gymups o) MmIEeTCR CIyAHON BETHHHOL
*  Pymama o(£(e) + 1(w)) ABILETCA CTyHANHOM BTHIHHOML.
*  @ymxma ¢(2(em) — 1(0)) TBIASTCR CTYIARHOH BETHIHHOH

¢ @ymam| (o) He m1tcTCR CMy%aliHOR BeMITTHHOR

3azamme 2.
TIyCTS paccMaTPHBAETCS TIOCTEI0BATETLEOCTE Ay, A3, ... CIy9aliHEIX COBHTHI Ha BEPOSTHOCTHOM NPOCTPaH-
cree (Q), &, P(+)). Bermemure npetemer: 1) Im inf4,;2) lim sup 4,:3) m A, ecmd; > 4>
n—sw n—sax n—s=
Otser amasamasu 1) m infd,= () 4,;
n—sm n=1

oteer a1 saatm 2): lim supA,= ) Ay
n—® n=1

=
oteer A1 sajaum 3): km A= ) A,
now - pel

Tlycrs Flx) seaserca muTerpatsnoil dymamei : Tyaaiisol BemHHEE 2. O THTE pa-
EH/TEHEIC COOTHOMICHHA

&  HbaeeT MecTo cooTHOmeHHe F(+o) = 1.

®  Hdeer MeCTO cOOTHOmEHHE F{—x) = 0.
e Hhaeer Mecto cooTHOmeHHE F{+oc) = 1.
.

Haseer Mecto cooTromesHe Fl—0) = 0.

3aganne 3

Tlycrs Flx) seasercs i By i pac ctysafisoli semiHEs: &, ONpereiiTs mpa-

BwTHOE yTRCpEACHHE?
s Ecm—o<a<h<+x, 10 P({e: at()<b}) = Fla)- Fb)
+  Ecam—o <a<b <+, 10 seportaocts P({: @ 5 &(w) < }) << Fla) — F(5).
*  Ecm—»<a<b<+w, 10 sepormaocts P({0: a < &(e) < }) = F1B) - Fla).

*  Ecmi—<a<h<-+, 10 BepoATHOCTS P({0: a S &(0) < 8}) > > F(b) — Fla).

KpuTepun oneHuBaHus (0L{eHOUYHOE CPEACTBO - 3aJaHus)

OrneHka Kpurepuu orjeHUBaHUS

3a4TeHO BrinonHeHa OCHOBHas 4YacThb 3aJdHHs, BO3BMO>XHO C He3HAUMTe/IbHEIMU HeJloueTaMu

He 3auTeHO |BbIMo/IHEHO MeHee MTOI0BUHBI 3a[aHus, €eCTh CylIeCTBeHHbIE HEOUYEThI

6. YueOHO-MeTOUUECKOEe H HH(OpMaIMOHHOE o0ecrnieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoOBHasi TuTeparypa:

1. ®epoTkuH Muxaun AHzpeeBru. OCHOBBI PUK/IaJHON TEOPHUU BEPOSITHOCTEH W CTATUCTHUKH : yueo.
JUTS CTYZIEHTOB BY30B, 00YYaroIUXCs M0 crieljiaibHOCTH "TIpyK/iafiHasi MaTeMaThKa U MHpOpMaTHKa'" 1
o HanpaB/eHuto "[IpukiaZiHas MaTeMaTHKa U MHpopmartuka'. - M. : Boiciuas 1ikosa, 2006. - 368 c. :
ui. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

2. ®enoTkuH Muxana AHapeeBud. JIEKIMU 110 aHAU3Y C/TydalHbIX SIBJIEHUH : yue0. mocobue s
CTYZIEHTOB BY30B, oOyuatoriuxcs 1o HarpasjaeHusM BITO 010400 "TIpukiaj. MaTeMaTHKa U
nHpopmarrka" u 010300 "®yHgam. nHpopmarrka v nHpopM. TexHosnoruu" / HHI'Y. - M. : ®usmariur,
2016. - 464 c. - ISBN 978-5-9221-1679-4 : 599.50., 250 3k3.

3. ®enoTkH Muxaun AHpeeBud. Mojiei B TEOPHUHU BEPOSITHOCTeH : yuebHUK. - M. : @U3MaT/IUT :
HHI'Y, 2012. - 608 c. - (bubmoreka HiykeropoAickoro rocyZiapCTBeHHOr0 yHHuBepcuTera um. H. U.
JlobaueBckoro). - ISBN 978-5-9221-1384-7 : 600.00., 200 3k3.



4. COOpHUK 3a/lau 110 TEOPUU BepOSITHOCTEH, MaTeMaTHUeCKOW CTaTUCTHUKe U TeOPUH C/TyualiHbIX
byHKIu : yueb. mocobue / mog obml. pea. A. A. CBelltHUKOBa. - V31, 3-e, iepepab. - CII6. ; M. ;
Kpacnogap : Jlanb, 2007. - 448 c. : un. - (JIyumme kiaccuyeckre yueOHUKA. MaTeMaTrKa)
(Knaccuueckue 3a/JadyHHKY ¥ MPAKTUKYMbI) (YueOHUKY 7151 By30B. CrieljuasibHasi uTepatypa). - ISBN
978-5-8114-0708-8 : 271.92., 1 k3.

[ononHuTebHas TUTEpaTypa:

1. T'nepenko bopuc Bragumuposuu. Kypc Teopun BeposiTHOCTeH : [yueOHUK]. - 7-e u3z,., uchp. - M. :
Spuropuan YPCC, 2001. - 320 c. - ISBN 5-8360-0400-5 : 166.80., 1 3ks.

2. Benruenb Enena CepreeBHa. Teopusi BeposiTHOCTel : yueb. /it BY30B. - 8-e U3, ctep. - M. : Briciias
mkoja, 2002. - 575 c. : un. - ISBN 5-06-003650-2 : 78.65., 11 3k3.

3. ®ennep Bunbsim. BBefieHrie B TeOpUIO BePOSITHOCTEM U ee TIpuioxeHusi : B 2 T. T. 2 / niep. co 2-ro
anri. u3ga. FO. B. TIpoxopoga . - M. : Mup, 1984. - 751 c. : rpad. - 3.50., 15 3K3.

4. ®ennep Bunbsim. BBesieHre B TeOPUIO BepOSITHOCTeM U ee TipuioxKeHust : B 2 T. T. 1/ niep. ¢
nepecmoTp. 3-ro anra. usg. FO. B. [Ipoxopoga ; npeauci. A. H. Konmoropoga. - M. : Mup, 1984. - 527 c.
: UL - 2.60., 14 5k3.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/lePXKaHUEM IVCIUTUIAHBI):

1. HTepHeT-pecypchl 371eKTPOHHOr0 noprana Muctutyra U TMM
2. Ob1epoccuiickuil MaTeMaTiueckui oprasn - http://www.mathnet.ru

Vcronb3yeMoe JIMIIeH3MOHHOE ¥ CBOOOAHO PacIpOCTpaHsieMoe TIPorpaMMHOe o00ecrieueHue:

1. Taket nporpamm « MOHTE» - crieljuaimsupoBaHHOe yueOHO-MeToinYecKoe MporpaMMHoe
obecrieueHue, paspaboTaHHoe Ha Kade/pe MPUK/IaJHON TeOPHUH BEPOSITHOCTeH U TpeJHa3HauUeHHOe [IIst
MMUTALMOHHOTO MO/Ie/TUPOBAHUsI C/TyYalHbIX CTaTUCTUYECKH YCTOMUMBBIX IKCIIEPUMEHTOB

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/is TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 0Opa3oBaTe/bHOU
MPOrpaMMOM, OCHal[eHbl MYJbTUMEAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU
cpencTBaMu 0OyueHUsi, KOMITbIOTeDAMH, CIel[MaJu3upoBaHHbIM 00opygoBaHuem: 1. OmepalioHHbIe
cucteMbl ceMmeiictBa Microsoft Windows, — sumieH3us 10 mnoamucke Microsoftimagine;
2. Tlaker mporpamm «MOHTE» - crenuanu3vpoBaHHOe yueOHO-MeTouUecKoe TPOrpaMMHOe
obecrieueHue, pa3paboTaHHOe Ha Kadeape MPUK/IaJHONH TEOPUM BEPOSITHOCTEH C WCIIO/Ib30BaHUEM
cpenbl pa3pabotku cemeiictBa Microsoft VisualStudio (yutiensus ro noanucke Microsoftimagine).

[TomerieHusi A1 CAaMOCTOSITeNTbHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C

BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[lporpamMa coctaBieHa B cooTBeTcTBHUM C TpeboBanusmMu OC HHIY 1o HarpaB/ieHHIO
nogrotoBky/crieriaabHoCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpMAaTHKa.

ABTtop(b1): PefoTkuH Muxaun AHipeeBrY, TOKTOP (PM3UKO-MaTeMaTUUeCKUX HaykK, mpodeccop.



3aBepyromuii Kadepoii: 3opuH AHzpel BiagumupoBud, JOKTOp (PU3MKO-MaTeMaTHUYeCKUX Hayk.

ITporpamma o/j00peHa Ha 3aceflaHUM MeTOIUUeCKOM Komuccuu ot 25.06.2025, potokon Ne [TpoTokosn
Nell.
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