[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: TanyHuH Cepreit AnekcaHapoBuy HpI/IJIO}KCHI/Ie Kk OIIOIT

[lomkHocTb: npopekTop no yuebHoli pabote T

[ata nognucanus: 03.09.2022 14:13:04 «11pOCKTHPOBAaHUC H TCXHOIOTHA
YHMKANbHbI NPOrPaMMHBIA KNHOY: MHKPO- U HAHOCHUCTCM»

08ef34338325bdb0ac5a47baab472ce36cc3fc3b

CHoeraTy «<ADTU»

1886 o .
Y MEPBbIN SAEKTPOTEXHUYECKNN

MMUHOBPHAYKU POCCUN

(pez[epam,Hoe TOCYyHJapCTBEHHOE€ aBTOHOMHOE€ O6paBOBﬁTCJ’ILHOe YUIpPEIKIACHUE BBICIIETO O6p8.30BaHI/I$I
«Cankr-IlerepOyprekuii rocyiapcTBeHHbIN 3JIEKTPOTEXHUYECKUI YHMBEPCUTET
«JIITN» um. B.A.YabsinoBa (Jlenuna)»

(CHIoI'ITY «JI9TH»)

PABOYAS ITPOT'PAMMA
JTUCIUTUTAHBI
«TEOPUS BEPOITHOCTEN I MATEMATUYECKA I CTATUCTUKA»
JIJIs1 TIOATOTOBKM OaKajiaBpoOB
110 HaIIPaBJICHUIO
28.03.01 «HaHOTEXHOJIIOTMM 1 MUKPOCHUCTEMHAS TEXHUKA
10 MPOQPUITIO

«IIpoeKkTrpoBaHNUE U TEXHOJIOTHS MUKPO- K1 HAHOCUCTEM

Cankr-IleTepOypr
2022



JIMCT COITTACOBAHUA

PazpaboTunku:

npod., A.T.H., mpodeccop [loctaukos E.B.

PaGouas mporpamMmma paccMoTpeHa u ono0peHa Ha 3aceganuu kadeapsl BM

31.08.2020, npoToxon Ne 4

PaGouas mporpamma paccMoTpeHa U 0100peHa yueOHO-METOIUYECKOM KOMHUCCHEH

N®UO, 31.08.2020, mpoTtokon Ne 5

Cornacoano 8 UC NOT
Havaneank OMOJIA 3aropoaniok O.B.



1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

DKk3ameH (Kypce)

OOJI
BM

34
34

69
75

144



2 AHHOTAIIUA AMCHUITJINHBI

«TEOPUSI BEPOSITHOCTEN U MATEMATUYECKASI CTATUCTUKA»

N3nararorcst OCHOBHBIE UJIEU U METOBI TEOPUU BEPOATHOCTEN U MaTEMaTHYe-
CKOM CTaTUCTHKH: KJIACCUUYECKUN CIOCOO BBIUMCIICHHS BEPOSTHOCTH, aKCHOMATHKA
KonMoropoBa, HE3aBUCUMOCTb COOBITHM, MOJIHA BEPOSTHOCTh COOBITHI, TeopeMa
banieca, cnyyaliHas BEJIMYMHA, IIPEIEIIBHBIE TEOPEMBI TEOPUU BEPOATHOCTEU, TOUECY-
HOE M MHTEPBAJIbHOE OLICHUBAHUE YHCIIOBBIX XapaKTEPHUCTHUK, TPOBEPKA CTAaTUCTHYE-

CKHX I'MIIOTEC3, a TAKIKC UX ITPUITOKCHUSI.

SUBJECT SUMMARY

«PROBABILITY THEORY AND MATHEMATICAL STATISTICS»

We present the exposition of main ideas and methods of the probability the-
ory and mathematical statistics: we discuss the classical approach to evaluate prob-
abilities, Kolmogorov’s axiomatic, independent events, total probability and Bayes’;
theorem, random variables, limit theorems of the probability theory, point estimates
and confidence intervals for numerical characteristics, testing statistical hypothesis

an and their application.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenb JUCHUIINHBI:

-M3y4YCHHE U TIOTyUYCHHE 3HAHUN OCHOBHBIX IOJIOKEHUM M TEOPEM TEOPUU BEPOST-
HOCTEM M MaTEeMaTUYeCKOM CTaTUCTUKHU U OTBEYAIOIIMX UM METO/IOB pacyuera;
-(hOopMUPOBAHHUE HABBIKOB IMOCTPOCHUS W MPUMEHEHUS MOJEJICH, BO3HUKAIOIINX B

WHXCHEPHOU NMPAKTUKE U IPOBEIACHUS PACUETOB 110 TAKUM MOJEIISAM.

2. 3amaun TUCIUILINHEL:

-3HaHUE OCHOBHBIX METOIOB TEOPHHU BEPOSTHOCTEH U MaTeMAaTHUE€CKON CTaTUCTHKH,
UCIIOIB3YIOIIUXCS TTPU M3YUYCHHUH O0IIETECOPETHUYECKUX U CIICIHATbHBIX JUCITUTLIUH
U B UH)KCHEPHOU MPaKTHUKE;

-yMEHHUE peliarh 3aadyu MpodheCcCuOHAIBHON JEATEIbHOCTH HAa OCHOBE MPUMEHE-
HUSI €CTECTBEHHOHAYYHbBIX U OOIIIEMHKEHEPHBIX 3HAHUI, METOJ0B MAaTEMaTUYECKOTO

aHaJIn3a U MOJICJIMPOBAHUA.

3. 3HaHUE OCHOBHBIX METO/IOB TEOPUU BEPOATHOCTEN U MATEMATUYECKON CTaTUCTH-
KM, UCTIOJB3YIOIIUXCS MMPU U3YYEHUH OOIIETCOPETUICCKUX U CIICIMATbHBIX JUCIIH-

IIJITMH U B PIH)KGHGpHOfI ITPAaKTHUKC.

4. Ymenue pemiarh 3aja9u npodecCuoHaTbHON AESITEIPHOCTH Ha OCHOBE MMPUMEHE-
HUS €CTECTBEHHOHAYYHbBIX W OOIIEMHKEHEPHBIX 3HAHUI, METOJ 0B MaT€MaTUYECKOTO

aHaJIn3a U MOJICIIMPOBAHUA.

5. @®opMUPOBaHKUE HABBIKOB MOCTPOCHUS Y MPUMEHEHUS MOJEIICH, BOZHUKAIOIINX B

VH)KCHEPHOU MPAKTUKE U IPOBEICHUS PACUETOB 10 TAKUM MOZETISIM.

3.2 Mecro nucuMiuiaHbl B cTpykrype OITIOIT

I[I/ICHI/IHJ'II/IHa HN3y4dacTCA Ha OCHOBC PaHCC OCBOCHHBIX JUCIHUILINH yqe6H0r0 Ij1aHa:



1. «MaremaTu4ecKui aHAJIN3»
2. «Anre0Opa u reomMeTpus»
¥ 00€eCIeunBaeT U3yYCHHE MOCISAYIOUUX TUCIUTUINH:

1. «TeopeTndeckre OCHOBBI AMEKTPOTEXHUKI



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

OIIK-1 Crnocoben pemarb 3a1adud Npo(EeCCHOHATBHON NIeATeTbHOCTH Ha OCHOBE

MIPUMEHEHHUS €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX 3HaHUH, METO/IOB
MaTeMaTH4eCKOro aHaIn3a U MOJIEIHPOBAHUS

OIlIK-1.1 Braoeem mamemamuueckum annapamom 051 ONUCAHUSA, AHANU3A, Meope-
MUYECKo20 U IKCNEPUMEHMATILHO20 UCCLe008AHUS U MOOEIUPOBAHUsL pu-
3UYECKUX U XUMUHLECKUX CUCMeM, S8IeHUll U NPoYeccos, UCNONb308aHUS 8
00yyeHuU U NPoghecCUOHAILHOU OesimeNbHOCMU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n au a4 au au

1 | Beenenue 2

2 | Tema 1. CnyuaiiHble COOBITUS U OCHOBHBIE TEOPEMBI TEO- 8 10 23

pUH BEPOSITHOCTH

3 | Tema 2. CiyudaifHasi BeIMYMHA U €€ 3aKOHBI pacIpeieIeHus 8 8 16

4 | Tema 3. Cucrema ciayyailHbIX BETUYMH 4 8 10

5 | Tema 4. IIpenenbHble TEOPEMBI TEOPUN BEPOATHOCTEN 2 6

6 | Tema 5. ToueuHoe U MHTEPBAIIHLHOE OLICHUBAHUE YHUCITOBBIX 4 8 10

XapaKTepUCTUK
7 | Tema 6. [IpoBepka CTaTUCTUYECKUX TUIOTE3 4 0 10
8 | 3axkmroueHue 2 1
Hroro, au 34 34 1 75
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OO61ast TpyJ0eMKOCTh OCBOSHHUSI, a4/3e 144/4
4.1.2 Copepxanne
Ne HaumeHnoBaHue TeMbl Conep:xanue
n/n AUCHUTIMHBI
1 | Benenue [Ipenmer aucuuniuuubl U ee 3agaun. CTpykTypa U coaep-
YKaHUe AUCIUIUIMHBI, €€ CBSA3b C IPYTUMU AUCIUIUIMHAMUA
yuebHoro miaHa. OCHOBHBIE TEPMUHBI U OTIPEICTICHHUS.

2 | Tema 1. Cnyuaitasie coObiTusi U | Ciiy4aitHoe cOOBITHE, POCTPAHCTBO AJIEMEHTAPHBIX CO-
OCHOBHBIE TEOpPEMBbI Teopuu Be- | ObITu. Kiaccuueckuii croco® BBIYMCICHHS] BEPOSITHO-
POSITHOCTH cTH, akcruoMaTtuka KommMoropoBa, HE3aBUCUMOCThH COOBI-

tnil. Teopema 0 moBTOpeHUM OMNbITOB. [lomHast BeposT-
HOCTB COOBITHH, TeOpema baiieca.
3 | Tema 2. Cnyuaiinas BenuunHa u | CryvaiiHas BenuuuHa, GyHKIus pacnpenenenus CB. J{uc-

€C 3aKOHBI pacCpCaACICHUA

KpEeTHas1, HENpPEphIBHAS M CMEIIAHHAs Cly4alHbIE BEIU-
ynHbl. Pan pacnpenenenus JICB, miIOTHOCTH BEpOSITHO-
ctu CB. Yucnossle xapaktepuctuku CB, maremarnueckoe
OKUJaHUE, TUCIIEPCUSl U CPEIHEKBAAPATUYECKOE OTKJIIO-
HeHue. HopManbHbIN, SKCIIOHEHIIMAIBHBIA U PaBHOMEp-
HbIN 3aKkoHbI pacnpenencHus HCB. 3akonsl pacnpenene-
Hus beprymm u ITyaccona JICB.




Ne HaumeHoBaHHe TeMbl Conepxanue

n/n AUCHHUIIMHBI

4 | Tema 3. Cucrema ciy4aiinbix Be- | Cucrema CB, ciyyaiiHblii BEKTOp, (QYHKIHS pacrpene-
JTUYUH nenusi cucrembl JJCB. CoBMecTHasi IJIOTHOCTb BEPOST-

HocTH, He3aBucuMocTh HCB, ycioBHbIE 3aKOHBI pacripe-
neneHus. YuciaoBble XapakKTEPUCTHKYU CIIy4alHOTO BEKTO-
pa. KoBapuanus, koppelisinoHHast MaTpHIla, HOpMaIbHbIN
JIBYMEPHBII 3aKOH pacIpeiesICHuUs.

5 | Tema 4. Ilpenenbhbie Teopembl | CxomuMocTh Mo BeposiTHOCTH. HepaBencTBo Uebblmena.
TEOpUHU BEPOSTHOCTEN 3akoH Oonbmux yucen. LlenTpansHas nmpenenbHas Teope-

Ma.

6 | Tema 5. Toueunoe u uHTEpBaIL- | Habmomaemas cirydaiiHas BeJTMYMHA U BRIOOPKA ee 3Have-
HOE OIICHMBAHME YMCIIOBBIX Xa- | HUI. BbiOopouHble cpeaHee, nucnepcus 1 cpeaHee KBa-
PaKTEPUCTUK paruuHoe. JloBeputensHsblii nuutepsan aias MO, /[, CKO B

YCIIOBUSIX BBIOOPKH OOJIBIIOTO 00beMa.
7 | Tema 6. IIpoBepka craructuue- | [locTaHOBKA 3a1a4M MpPOBEpPKAa CTAaTUCTUYECKHUX TMIIOTES.
CKHMX THUIIOTE3 Kpurepunii cormacus Ilupcona. Kpurepuii cornacus Ko:n-
MOT'OpOBa.
8 | 3akmroueHue [lepcnekTuBbl MPUMEHEHUS METOIOB TEOPHUH BEPOSTHO-
CTEH U MaTeMaTU4eCKON CTaTUCTUKH ISl PELICHHS Mare-
MaTHYECKHX 3ajad.
4.2 Ilepeyenb J1a0OpaTOPHBIX PadOT
JlaboparopHblie pabOThI HE MPEAYCMOTPEHBI.
4.3 IlepeyeHb NPAKTHYECKHUX 3AHATHI
HaumeHoBaHue NPAKTHYECKUX 3aHATUI KosnvecTBo ayia. 4acos

1. BepostHocTHOE npocTpaHcTBO. Kitaccuueckast BEpOSITHOCTb. 6

2. TeopemMa yMHOXEHUSI BEPOATHOCTEH, YCIOBHBIE BEPOSITHOCTH.

He3zaBucumocTs cOOBITHI. 6

3. YcnoBHas BeposiTHOCTE. DopMyiibl 10JIHOM BeposaTHOCTH U baiie-

ca. 6

4. ®opmyna bepnysuim, npenenbHble TEOPEMBI B cxeme bepHyuu. 6

5. Cnyuaiinbie BenuuuHbl. DyHKIMS pacnpeneneHus, psaj pacupee-

JIEHUs, TUIOTHOCTh pacrpeaesieHus 4

6. UucnoBble XapaKTEPUCTUKH CIIy4alHbIX BeIUYMH. OCHOBHBIE 10O~

HATHUS MaTeMaTUYeCKOW CTAaTUCTHKU. TOYEUHbIE OLEHKH MapaMeT-

pOB. 6
Htoro 34

4.4 KypcoBoe npoeKkTupoBaHue

KypcoBas pabota (IIpoeKT) HE TPeTyCMOTPEHBI.

8




4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

Tema nuHaUBUyaIbHOTO AoMalHero 3afaanus (TP — tunoBoro pacuera):

TP - «CnyualiHas BEJIMUMHA U €€ YUCIOBBIE XapaKTEPUCTUKI.

4.7 JoxkJaan

Jlokiiag He peayCMOTPEH.

4.8 Keiic

Keiic He mpeaycMOTpeEH.

4.9 Opranusanus v yueOHO-MeTOANYECKOe 00eceuYeHne CaMOCTOSITeJIbHOM pa-

00ThbI

N3ydenne TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pabOTOM CTyIEH-
TOB C PEKOMEH/IOBAaHHBIMM MPENOAaBaTENIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

dbopMaliMOHHBIMU pecypcaMu cetu IHTepHeT.

[ImaHMpoBaHME BpEMEHU JJIS1 N3YUECHUS JUCLUIUIMHBI OCYIIECTBIISIETCS HA BEChH
nepuoj 00yuyeHus, IpelyCMaTpUBasi PH TOM PETYJIIPHOE OBTOPEHUE MPONAEHHO-
ro marepuana. OOy4arommuMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSITEIbHOU pado-
Thbl, HEOOXOJIUMO PETYIISPHO TOTOJIHATH CBEACHUSAMHU U3 JIUTEPATYPHBIX HCTOYHUKOB
Marepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JIEKUHIX. [Ipy1 3TOM Ha OCHOBE M3y4EeHUS pe-
KOMEH/I0BAHHOU JIUTEPATYPHI 11€JIECO00PA3HO COCTABUTh KOHCIIEKT OCHOBHBIX MOJIO-
KEHUHN, TEPMUHOB U OINPEACIICHUI, HEOOXOAUMBIX ISl OCBOEHUS Pa3/eioB yUYeOHOM

JTUCIUTUIMHBI.
Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs

9



U KOHTPOJIA CaMOCTOSTENbHOM paboThl. KoHCcynsTHpOBaHUEe mpeanonaraet ocoobM

06p2130M OpPraHM30BaHHOC BSaHMOHeﬁCTBHe MCIKAY MPETIOAaBaTCIICM U CTYACHTAMU,

IIpH O3TOM IIpCAIOoJaracTcsia, 4T0 KOHCYJIbTAHT 3HACT I'OTOBOC PCIICHUC, KOTOPOC OH

MOXKET MPEUcaTh KOHCYIBTUPYEMOMY, U BIaeeT croco0aMu NesTeIbHOCTH, KO-

TOpBIE€ YKa3bIBAIOT MyTh PELICHUS IPOOJIEMBI.

Texymas CPC IIpumepHas
TPYA0EMKOCTh, a4

Pabora ¢ neK1nOHHBIM MaTepHalioM, ¢ y4eOHO TuTepaTypoit 22
Omnepesxaroniasi caMoCTosITeNIbHasE paboTa (M3yueHrne HOBOTO Mare-

pHaa 10 ero U3JI0KEeHUs Ha 3aHATHAX ) 0
CamocTosATeNIbHOE U3YyUEHHE Pa3/IeNIOB JUCLUIUINHBI 0
BeinonHnenue foManHuX 3a1aHui, JOMAITHUX KOHTPOJIBHBIX paboT 10
[ToaroroBka k mabopaTopHbIM paboTaMm, K IMPAKTHUYECKUM U CEeMH-

HapCKUM 3aHATHIM 0
[ToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 8
Brimonnenne pacueTHO-rpadguyeckux padoT 0
BrinonHeHne KypcoBOro poeKkTa WM KypcoBoil paboTsl 0
[Touck, nzydyenue u npe3eHTauss HHOOPMALIMH 110 33JIaHHON TIPO-

OnmemMe, aHAM3 HAYYHBIX MyOIMKAIMI 110 3aIaHHON TeMe 0
Pabora Hax MeXIUCHUIUIMHAPHBIM POEKTOM 0
AHaJIN3 TaHHBIX 10 3aJJaHHOM TeME, BBIMIOJHEHHE PACY€TOB, COCTAaB-

JIEHHUE CXEM U MoJiesiel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PpepeHIHPOBAHHOMY 3aUETy, IK3aMEHY 35
HNTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Bboponun, Aunpeit HukonaeBuu. DneMeHTapHbIN Kypc TEOpUM BEPOSTHOCTEN 181
1 MareMaTudeckoi cratuctuku [Teker] : Yueb. mocoOue st By30B 1O HEMa-
TeMaTuieckuM criennanbHocTsM / A.H.bopomaun, 2002. -254 c.

2 Bentuens, Enena CepreeBna. 3a1auu v ynpaKHEHUS 110 TEOPUU BEPOATHOCTEN 107
[Texct] : Yue6. nocobue mst Bry30B / E.C.Bentnens, JI.A.OBuapos, 2002. -448
c.

3 Hayraset, Anexcanap MropeBuy. MaremaTudeckasl CTaTHCTUKA [DIIEKTPOH- | HEOTD.

HBIN pecypce] : yueb. mocobue / A. U. dayraser, E. B. IloctHukos, A. A. Co-
aetauH, 2012. -1 311 ont. auck (CD-ROM)

4 Hayraset, Anekcanap WUropesud. Beenenne B Teopuro BeposTHOCTEH [Diek- | Heorp.
TpOHHBIN pecypce] : yueb. mocodue / A. . Jlayraser, E. B. [Toctaukos, H. M.
UYepsuHckas, 2012. -1 an. ont. auck (CD-ROM)

5 COopHUK 3a/1a4 IO MaTeMaTuke s BTy30B. CriennanbHbie Kypebl [Tekcr] : 189
y4e0. mocoOue st MHXK.-TE€XH. CrienaibHOCTel By30B/ [3.A. Bykomos [u 1p.]]
; moxa pen. A. B. Edumosa, 1984. -607 c.

6 Teopust BepoSITHOCTEN B PUMEPAX U 3a7a4ax [DIEKTPOHHBIN pecypc] : 3JIeK- | Heorp.

TpoH. yueb. mocobue / H. I'. Toronesa [u ap.], 2017. -1 an. ont. muck (CD-
ROM)

JononHutenbHas aureparypa

1 Benruens, Enena CepreeBna. Teopusi BEpoSITHOCTEN U €€ MHKEHEPHbIE IIPU- 100
noxenus [ Texct] : Yue6.mocobue mins Bry3oB / E.C. Bentuens, JI.A. OBuapos,
2003. 459 c.

2 Uronuuckuii, Bnagumup ['puropseBud. CiaydaitHble MPOIECCHl 1 MaTeMaTH4e- 6
ckas craructuka [ Teker] : yue6. mocoowue / B.I'. Uronuuckuii, E.B. I[locTHUKOB,
1999. -109 c.

5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH NTUCHUILJITHHBI

Ne i/ DJIeKTPOHHBIN aapec

1 -Caiit  kadenpsl  Bbicmiedd ~ maremaTuku  https:/etu.ru/ru/fakultety/ifio/sostav-
instituta/kafedra-vysshey-matematiki/sostav-kafedry

11



5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=6034

12
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns quctnuruiiHel « Teopust BEpOoATHOCTEN M MaTeMaTH4eCKasi CTAaTUCTHKA (Pop-

MOUW IPOMEKYTOUHOMN aTTECTALIUU ABJISAETCS dK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KJIIOYEBbIE BOIPOCHI JUCIUILINHBL.

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OMpEeaeIeHUN U POPMYIUPOBOK TEOPEM.

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPYIHEHUs. YMEET peliaTh 3a/1aui.

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.

13



OcobGeHHoCTH 1O0MyCKA

CTYIIGHT AOIIyCKACTCA K OK3aMCHY, €CJIH 3a TGKYIHI/Iﬁ KOHTPOJIb B CCMCCTPC Ha-

OpaHo 7 0aJJIOB | BBIIIE OT MAaKCHMAJIbHOTO KoJinuecTBa 13 Gaios.

DK3aMEHAIMOHHBIA OMIJIET COMEPKUT 2 TEOPETHUECKUX U | MpaKTHUeCKUil BOMpO-

CBI. OHCHKa II0 UTOraM 5K3aMCHa BbICTABJICTCA KaK CpGI[HI/Iﬁ 6am1, HOHy‘ICHHI)II‘/JI 3a

OTBCTHI 110 BCEM 3K3aMCHAIITMOHHBIM BOIIPpOCaM.

6.2 OueHoYHbIC MaTepPHUAJIbI ISl IPOBEJIEHUS TEKYILero KOHTPOJs U mpome-

’KYTOUYHOI aTrTecTanu 00y4arouuxcs 1o JUCHUIJINHE

IIpuMepHbIe BONPOCHI K IK3aMEHY

Ne i/ Onucanue

1 BeposaraoctHoe npoctpancTtBo. Axkcuomaruka A.H.Konmoroposa.

2 Tunsl BEpOSITHOCTHBIX MPOCTPAHCTB.

3 Crny4aitabie coObrTusi. Onepanuu Hasl coObITUsIMU. Teopema CIIoKEeHHUS.

4 VYcnoBHasg BepoATHOCTh. @opMyiia nojaHoM BeposiTHocTH. Dopmyna baiieca.

5 He3zaBucumeble ncnbITaHus.

6 JluckpeTHas ciydaiiHas BEJIMUMHA U €€ YHCIIOBbIE XapaKTEPUCTHKH.

7 AOCOIIOTHO-HENPEPhIBHAS CiIy4aiiHasi BETUUYHMHA U €€ YHCIIOBbIE XapaKTePUCTUKU.

8 JluckpeTHsIil cirydaiiHbli BEeKTOp. Mart. oxuaaHue U KOBapuallMOHHAs MaTpyLa.

9 AOCOTIOTHO-HETIPEPBIBHBIN CITyYalHbIN BEKTOP. Mart. oku1aHre U KOBapHaIlMOHHAS MaT-
puua.

10 Koppensuuonnas Matpuna ciy4aitHoro Bektopa. Koadduument koppensiuu 1Byx ciy-
YalHBIX BEJTUYMH.

11 HesaBucuMOCTb CirydaliHbIX BEJIMUYUH.

12 Pacnipenenennie cymmbl IByX Cy4alHbIX BETUYUH.

13 OcHOBHBIE CBOMCTBA MATEMAaTUYECKOTO OXKUJIAHUS.

14 OcCHOBHBIE CBOMCTBA IUCIIEPCUHU.

15 bunomuansHoe pacnpenenenue. Pacnpenenenue Ilyaccona.

16 HopmanbHoe pacripenenenue. PaBHoMepHoe pacnipeseneHue.

17 Pacnpenenenns ”Xu-kBaapar” u CTeroAeHTA.

18 MHoroMepHoe HOpMaJbHOE paclpeeeHue.

19 NurerpanbHas Teopema Myapa-Jlamnnaca.

20 3aKoH OOJBIINX YHCET.

21 HepaenctBo UeOniena.

22 LentpanpHas mpenenbHas Teopema.

23 OCHOBHbIE MOHATHSI MAT. CTATUCTHKHU.

24 XapaKTepUCTUKH TOUCUHBIX OLICHOK.

25 Merto/ BBIOOPOYHBIX MOMEHTOB OLIEHHBAHUS TAPAMETPOB PACHPEACTICHUN.
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26 MeTon MaKCUMaIBLHOTO MPABIOTIOA00HS.

27 Meton HAaMMEHBIINX KBAJPaToB.

28 Hepasenctso Pao-Kpamepa.

29 [TocTpoeHne JOBEPUTENBHBIX HHTEPBAJIOB ISl OLICHOK ITapaMeTPOB PaCIPECIICHUN.

30 ITocTpoenue noBEpUTEIBHBIX MHTEPBAJIOB Ul OLEHOK MaT. OKUAAHUS U JUCIIEPCUU HOP-
MaibHOM CB.

31 3aaua IpOBEPKHU CTAaTUCTHUECKHUX TUIIOTES.

32 IIpoBepka runoTessl 0 MOJIMHOMUAIBHOM PaCIPEIEICHUN.

33 Kpurepuii cornacus “Xu-kBanpar” Ilupcona.

34 Kpurepuii ”Xu-kBaapar” npoBepKU HE3aBUCUMOCTH JBYX IPYII IPU3HAKOB.

35 [TpoBepka rumnoTe3sl 0 paBEHCTBE MaT. OXKUAAHUI IBYX HOpMabHBIX CB.

36 [IpoBepka rumnoTessl 0 paBeHCTBE JUCIIEpCUil IByX HopMasibHbIX CB.

37 [IpoBepka rumnores3sl 00 OJHOPOAHOCTH JIBYX BHIOOPOK MO KPUTEPUIO 3HAKOB.

38 Jlemma Helimana-ITupcona.

dopma dusera

MuHuCTEpCTBO HAyKH U BbICIIEro oopa3zoBanus Poccuiickoit denepanuun

®I'AOY BO «Cankr-IleTtepOyprckuii rocynapcTBEHHBIHN 2IEKTPOTEXHUYECKHIMA

yauBepcuteT «JIDTW» umenu B.W. Yabsanosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Hucuunnuna Teopus BeposiTHOCTEH M MaTeMaTHyecKkas cratuctuka OOA
1. Cyuaiinbie coObrTus. Onepanuu HaJl COOBITUAMH. Teopema CIOKEeHHUS.
2. IIpoBepka runore3sl 00 OJHOPOAHOCTH ABYX BIOOPOK IO KPUTEPUIO 3HAKOB.
3. 3agaua.
YTBEPXIAIO

3aBemyromnuii kadeapoit H.A. bonyHos

OO0pa3ubl 32124 (3agaHUi) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) Pad0T

HenocpeacTBeHHbl MOACYET BEPOATHOCTEH COOBITHIA.

KontponbHas pabora comepxut 4 3aqadu Mo TeMam: Kilaccuueckas BEeposiT-
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HOCTb, YCJIOBHAsI BEPOSTHOCTD, (DOPMYJIBI MOJTHOM BEpOATHOCTH M baiieca, ucnpita-

Hus bepnyinu.
IIpumep BapuaHTa KOHTPOJIbLHOH padoThI

1. B nmaptuu u3 44 uznenuii 6 OpakoBanubix. Haynauy usBnekaercs 5 uznenuii u
npoBepsieTcs X kauecTBo. KakoBa BEpOSITHOCTH TOTO, YTO CPENIU MATH TPOBEPEHHBIX

HE MEHEe JABYX OpaKOBaHHBIX.

2. Crpenok crpenser no MuiieHu 10 pa3. BeposaTHOCTb mornaianus B MULLIEHb
B 0J1HOM BeIcTpesie 0,6. HaliTu BepoATHOCTh COOBITHSI — B MUILIEHU HE MEHEE TpeX

MMona JaHui.

3. B ypHe 3 OenbIX U Tpu YepHBIX miapa. M3 ypHbI BHIHUMAIOT 110 OJTHOMY IIapy
0e3 BO3BpallleHHUs, TTOKa HE BBIHYT Oesbii map. [locie 3Toro cHoBa BRBIHUMAIOT OJIUH

map. KakoBa BEpOsSITHOCTb TOTO, UTO 3TOT IIap OEJbIM.

4. Tpu cTaHKa BBITYCKalOT OAWHAKOBBIE AeTanu, nepBbiii — 20% oT 001ero
yucna, Bropoit — 30%, u tpetuii 50%. IIpoueHT Opaka cocTaBisieT: IJisl MEPBOro
cranka 1%, ans Broporo cranka — 3%, s Tpetbero — 6%. Haynauy B3sitas nerans
oka3ajach OpakoBaHHOM. KakoBa BepOATHOCTb TOTO, UTO OHA M3TOTOBJIEHA HA Tpe-

ThEM CTAHKC.

Bech KOMIUIEKT KOHTPOIBbHO-U3MEPUTETBHBIX MAaTepUAJIOB JIJIsl IPOBEPKHU chop-
MHUPOBAHHOCTH KOMIETEHIMH (MHIMKATOpa KOMIETEHIIMH) pa3MEIEH B 3aKpbITOU

YacCTH T10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Tema 1. Ciry4aiiHbie COOBITHSI 1 OCHOBHBIE TEOPEMBI TEOPHH BE-

2 POSITHOCTH

3

4

5

6

7

8 KontponpHas pabora
10 Tema 2. CnyuaiiHasi BEIMUMHA U €€ 3aKOHBI paclpeaeacHus

11

12

13

14 UA3/UAPT3 / NP3

6.4 MeToanka TeKylero KOHTPOJIs

Ha JICKIIMOHHBbIX 3aHATHUAX

Texyiuii KOHTPOJIb BKJIIOYAET B CE0sI KOHTPOJIb MOCEIIaeMOCTH.

HAa NPAKTHYCCKHUX 3aHATHUAX

Tekyuuii KOHTPOJIb BKIIOYAET B CEOsI:

- BBITMIOJTHEHUE KOHTPOJILHOM padoThI,

- BBIIIOJIHCHHUC TUIIOBOI'O pacucTa.

HenocpeacrBeHHbIi MOACYET BEPOATHOCTEH COOBITHIA.

KonrtponbHas pabora comepxut 4 3agadu Mo TeMam: Kiaccuueckas BeposiT-

HOCTb, YCJIIOBHASI BEPOSTHOCTD, (DOPMYJIBI ITOJTHOM BEpPOATHOCTH | baiieca, ncrmpita-

Hus bepHynnu.

Kpurepun oneHKH pe3yjibTaTOB KOHTPOJIbHOM Pad0ThI

3a KaXIyI0 MOJHOCTHIO PEIICHHYIO 33/1a4y cTaBuTcs 2 Oanna. Eciu xox penie-

HHA HpaBHHBHBIﬁ, HO OOIIYIICHbI HC3HAYNTCIIbHBIC OHII/I6KI/I, 3aJgadya OIICHUBACTCA B

1 oam.
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3aueT 1Mo KOHTPOJIbHOM paboTe CTaBUTCS, €ciu HaOpaHo 4 u OoJsiee OaIOB U3

8 BO3MOXXHBIX.
- BBINIOJIHEHUE WHIMBUIYaIbHOTO JJOMAITHErO 3aJjaHusl (TUTIOBOTO pacyeTa).
Tema nuHAUBUAYAJTBLHOTO qoMalIHero 3aganus (TP — TumoBoro pacuera):
TP - «CnyyaliHasi BeJIMUYMHA U €€ YUCJIOBBIC XapaKTEPUCTUKI.
Kpurepun oueHku THIIOBOIo pacuyera

1) Ecnu BepHO HaiiieH HEIOCTAIOIIMKA MapaMeTp, pabora oreHuBaeTcsa B 1

oaJul.

2) IIpaBmiibHO MOCTPOEHBI rpadUKH MIIOTHOCTH M (PYHKIIMU pacipeeeHus,

paboTa oreHuBaeTcs B 2 6ana.

3) [IpaBrIIbHO HAMIEHO MaTeMaTHYECKOE OJKHIaHUE — paboTa OIICHUBACTCS B

3 Oamnna.

4) [IpaBuiIbHO HalIEHBI OCTAJIbHBIE XapaKTEPUCTUKU — pabOTa OLICHUBAETCS B

5 Gamos.
3ader 110 paboTe cTaBUTCS, €CiIu HaOpaHo 3 u 6os1ee 6amIoB U3 5 BO3MOXKHBIX.

CTYIICHT JOIIYCKACTCA K OK3aMCHY, CCJIIM 3a TGKYU.II/II\/’I KOHTPOJIb B CCMCCTPC

HaOpaHO 7 6AJTOB W BHIIIE OT MAaKCHMaIBbHOTO KoJn4ecTBa 13 6asios.
CaMOCTOSITEJILHOW PadoThI CTY1€HTOB

KoHTpoas caMocTOsTENbHOM pabOThl CTYACHTOB OCYIIECTBISCTCS HA JIEKIIH-

OHHBIX U IIPAKTHYCCKUX 3aHATHUAX CTYACHTOB 1O MCTOAWKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmuecTtBo 1ocagodHBIX
MECT — B COOTBETCTBHU C
KOHTHHTEHTOM,  pabouee
MECTO npernoaaBare’s,
MeJIoBask WM MapKepHas
JIoCKa

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 18.05.2022 | AxktyanbHo. | 18.05.2022 npotokon Ne3

OnoOpe- 3aceqanua YMK HOUO

HO YMK

NDdUO. Uz-

MEHEHUN HE

TpeOyercs.
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