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1. Hean, 3a7a4un ¥ IJIaHUPYyeMble
pe3yJabTaThbl 00y4eHus 1o
AUCUMILTHHE

K ocHOBHBIM yeam 0CBOEHUS TUCHUILINHBI « Teopust BEpOSITHOCTEN CIENYyET OTHECTHU:

- BOCIIUTaHHE y CTYACHTOB O0IIeil MaTeMaTH4eCKON KyJIbTYpBhI;

- IpUOOpeTeHHE CTYAEHTaMU LIMPOKOr0 Kpyra MareMaTHYeCKMX 3HaHWM, yMEHUH U
HaBBIKOB;

- pa3BUTHE CIHOCOOHOCTH CTYACHTOB K WHAYKTMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYHIINH;

- YMEHHME CTYyJIEHTaMH pa3BUBaTh HABbIKU CAMOCTOSATEIBHOTO H3Y4YEHHs Yy4eOHOW U
Hay4HOU JIUTEPATYPbI, COJIEPKAIIECH MATEMAaTUUYECKUE CBEICHUS U PE3YJIbTATHI;

- TOJTrOTOBKY CTYJEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaTH(PHUKAIMOHHOM
XapaKTepUCTHKON OakalaBpa IO HAMpaBiICHHIO, B TOM 4YHcle (opMHpoBaHUE YMEHUU
HCTIOJIF30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METOIBI B IPOPECCHOHATHLHOM 1S TEIHOCTH.

- TOATOTOBKY BBICOKOKBAIM(DHUIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
u(ppoBol TypOYJEHTHOCTH M BBICOKUX TEXHOJIOTUYECKHUX PUCKOB COBPEMEHHOHN IU(pOBOH
DKOHOMHUKH.

K ocHOBHBIM 3a0auam 0CBOEHMSI AUCUUIIIIUHBI « T€OpHs BEPOSITHOCTEI ClIeAyeT OTHECTHU:

- OCBOEHHE CTY/JE€HTAaMHM OCHOBHBIX TOHSATHH, MeETOJOB, (OPMHUPYIOMIUX OOIIYIO
MaTeMaTU4YEeCKYyI0 OJITOTOBKY, HEOOXOIMMYIO JJIsl YCIIEUTHOTO PEIlIeHUs] IPUKIIaJHBIX 3a7a4;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIPAaBJIEHUIO MTOJITOTOBKY U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne mno aucuuiuinHe «Teopusi BeposTHOCTE» HampaBlieHO Ha (OpPMHUpPOBaHUE
y OOy4Jarommxcst  ClAeAylImuXx KommneTeHIuid B cootrBercTBUM ¢ DI'OC  15.03.01
«MalmmHOCTpOCHHE», YTBEPKIAEHHBIM MprkazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa n nHaumenoBanue HNHauKaTophl 10CTHKECHUS
KOMIIETCHI[M I KOMIIETCHI[M U
OIIK-1 CniocobeH mpuMeHsITh NOIIK-1.1. ITpumenser
€CTECTBEHHOHAYYHBIE M OOIENHKEHEPHBIE €CTECTBEHHOHAYYHbIE U OOIICHHKECHEPHBIC
3HAHW METO/Ibl MATEMATUYCCKOI'0 aHAJIM3a U | 3HaHWS, METOAbl MAaTEMaTHUECKOTO aHAJIN3a U
MOJIETTUPOBaHUS B IPO(HECCUOHATTLHOM MOICITHPOBAHHS TIPU PELICHHH
JIESITETbHOCTH

npodeccuoHaNbHBIX 3a7a4

NOIIK-1.2. JleMOHCTpUpYET HaBBIKK
MCIOJIb30BaHUs 3HaHUN QU3HUKH U
MaTEeMaTHKH JIJIsl peIeHus 3a/1a4
TEOPETUYECKOI0 XapaKkTepa B
po(heCcCHOHALHOM e TEIIbHOCTH




2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenbHOi dactu Onoka bl: Monyns «Marematnueckue u
€CTECTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
Jucuunnuna 6azupyercs Ha CIeIyroIuX, IPOHIeHHBIX JUCIUIUINHAX:

- TMHEelHas anrebpa;

- MATEMATUYECKHUI aHaJIuU3.
Hucnunnuna «Teopust BEpoSITHOCTEW» JTOTMYECKU CBSI3aHA € OCIEAYOIUMHU JUCHUIIIIMHAMMU:
B obsazamenvhoti vacmu:

- pusuka;

- 3JIEKTPOTEXHUKA U AIEKTPOHUKA;

- METPOJIOTHUS CTaHAPTU3AIMS U CepTUPUKAIINS;

- OCHOBBI TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUL;

- 5KOHOMHMKA U YNPABJIECHUE MAIIMHOCTPOUTEIbHBIM IIPOU3BOICTBOM;

- KOHTPOJIb Ka4€CTBA CBAPHBIX COEAMHEHMIA;

- (pu3myeckre OCHOBBI KOHIICHTPUPOBAHHBIX TTOTOKOB YHEPTHH;

- OCHOBBI MaTEMaTUYECKOT0 MOJEIUPOBAHUS TEXHOJOTUYECKUX ITPOLIECCOB.
B uacmu snexmugnvix oucyuniumu:

- Hepa3pyLIaroIle METO Ibl KOHTPOJIS U3ENnii;

- HaJIe)KHOCTh U IMArHOCTUKA TEXHOJIOTMYECKUX CUCTEM.

3. CTpykTypa u cojep:KaHue TUCHUIINHBI

OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABISET 3 3a4eTHbIE eNuHUIIBI -108 yacos.

3.2. 3.1. Buasbl yueOHoii padoThl U TPYA0EMKOCTH

3.1.1. OuHnas ¢opma 00yuyeHUs!

Ne Buj yueOHoit padoThl Koamecrso Cemectp 4
4acoB
n/n
AyIMTOpHBIC 3AHATHS 36 36
B ToM ynce:
Jlexun 18 18
1.
CemuHapcKue/mpakTHYECKUE 3aHATHS 18 18
2.
JlaGopaTopHbIe 3aHATHS - -
CamocrositeibHas padora 72 72
IIpoMeskyTOUHasI aTTeCTALUSA
3K3aMEH ) C)
Hroro 108 108

3.1.2. 3aouHas popma oOyueHust



. KoimnuecTBo
n/n Buna yueOHoii padoThI 4ACOB Cemectp 4

AyYIUTOPHBIE 3aHATHS 12 12

B Tom uucie:

Jlexkmun 6 6

CeMmuHapCKue/IPaKTHUCCKUE 3aHATHS 6 6

JlaBoparopHble 3aHATHS - -

CamocrosiTesibHasi padora 98 98

IIpomeskyTouHas aTTecTanMs

JK3aMeH C) C)

Hroro 110 110

3.3. TemaTuyeckuii MJIaH U3ydeHUs] JUCIHHIIAHBI
Pasmemnién B mpunoxenuu 1 k pabodeit mporpamme.

3.4. Copep:xxaHue pa3/iesioB JUCHUNIMHBI

BBeaenue

HpenMeT, 3ala4i U COACPKaHNUEC TUCIUITIIINHBI. OCHOBHBIE 3TAITBI PasBUTHUA JUCHUIIIINHBI.
CprKTypa Kypca, €0 MECTO U pOJIb B ITIOATOTOBKE 6aKanaBpa, CBAA3b C APYI'UMHU JUCHUIIIIMHAMUA.

Tema 1. BBenenue. DnemeHTbl KOMOuWHATOpuUkH. [IpaBuia CyMMBI M THpPOM3BEIECHUS
koMOnHaTopuku. CoequHeHHs (pa3MelIeHNs], IEPECTaHOBKU, COUETAHHUS).

Bunp! cinyyaiinbix coObiTuii. Kiaccuueckoe U cTaTUCTHYECKOE ONpeeTIeHNs BEPOSITHOCTH
nosiBJIeHUs coObITHs. CBS3b U pa3nuyue MeXIy HUMU. [IpuHIUD cTaTHCTHYECKON yCTONYMBOCTH
OTHOCHUTEJIBHBIX 4acTOT. HemocpencTBeHHbINM MOACYET BEPOATHOCTU HA OCHOBE KIIACCUYECKOIO
onpezeneHusi. ['eoMmerpuueckoe OIpeleIeHHe BEPOSITHOCTH TMOSBICHHUS COOBITHS. 3aaaya
broddomna.

Tema 2. AnreOpa coObiTuii. TeopeMbl CIIOKEHHUST BEPOSITHOCTEH 1T HECOBMECTHBIX U
COBMECTHBIX COOBITUH, TEOpEMbl YMHOKEHHSI BEPOSITHOCTEH JJIsi 3aBUCHUMBIX M HE3aBUCHUMBIX
coObITuii. @opMyJibl MOJHON BeposiTHOCTH, belieca u bepnymnu. JlokanbHas u MHTErpajibHas
teopemsl Jlarmaca.

Tema 3. Cirydaiinsle BentnunHbL. [[oHATHE 3aK0HA pacnpeieeHus TUCKPETHOM CITydailHOM
BEJIMYMHBI U CIIOCOOBI ero onucanusi. OCHOBHBIE 3aKOHBI PacIpe/ieNeHUs JUCKPETHON CIIy4YaiHOoM
BEITMYUHBI (TUTIEPTEOMETPUIECKU, OMHOMHANIbHBIH, pacnipeenenne [lyaccona).

Tema 4. UncnoBble XapaKTEPUCTUKU JUCKPETHBIX CIIy4YalHbIX BEIMUNH. MaTeMaTHuecKoe
0’KMJIaHWE U TUCIIEPCUS CIIyYalHbIX BEJIMYMH, UX BEPOSTHOCTHBIM CMBICI M CBOWCTBA.

Tema S. HenpepsiBHble ciyyaiiHble BeaMuuHbl. MIHTErpanbHas GyHKIMS pacipeaeieHus..
[TnotHOoCTh BeposiTHOCTEH. CBA3b MEXKIy HWHTETPAIbHOW (QYHKIHMEH pacrpeicsieHus] |
IJIOTHOCTBIO BEPOSATHOCTEN. MaTeMaTnyeckoe OKUJaHue U JUCIIEPCUS HEIIPEPBIBHOM CIIy4allHON
BEJIMYMHBI.



OCHOBHBIE 3aKOHBI pacHpeAesieHUus HEMPEPBHIBHBIX CIyYalHbIX BEIWYHMH. PaBHOMEpHBIH,
IIOKa3aTeJIbHbIA 3akoHbl. HopmanbHBIM 3aKk0H pacupeneneHus. BeposTHOCTH IonagaHus
HOPMAJIBHO PaclpeAesIeHHON CIIy4ailHOM BEJTMYMHBI HA TPOU3BOJIbHBIN KOHEUHBIM MHTEpBA, Ha
MHTEPBaJl, CHAMMETPUYHBII OTHOCUTEIBHO CpeiHero 3HaueHus. [IpaBuio Tpex curm.

Tema 6. [IpenenbHbIe TeOpeMBbl TEOpHH BeposiTHOCTEH. HepaBeHcTBO YeObimera. Teopema
Yeobnimena. Teopema bepnymm. LlentpansHas nmpeaensHas Teopema.

Tema 7. IlpumeHeHHE TEOPUH BEPOATHOCTEH K CTAaTHCTHYECKOM 00paboTKe
AKCIEepUMEHTOB. OCHOBHBIE 3aJaud MaTeMaTH4eCKoW cTaTUCTUKU. lloHATHe O BBIOOpOUYHOM
Mmetone. ['eHepanbHas U BeIOOpOUYHAs COBOKYMHOCTH. [locTpoeHue smmupudeckod (yHKIUU
pacripeiesieHus BRIOOPKH, TIOJIMIOHA U THCTOTPAMMBI OTHOCUTENIBHBIX YacTOT. To4YeyHbIe OIICHKH
napaMeTpoB pacrmpeaeneHusi. TpeOoBanusi k HuM. BoiOopounas cpennss. Bpibopounas u
ucnpasiieHHas qucnepeuu. MaTepBanbHble oleHkU. [locTpoeHne 1oBepUTeIbHOTO MHTEPBAA 1S
MaTeMaTuueckoro oxuganus. Cirydail Manoi BEIOOPKH.

3.5, TemaTruka npakTHYeCKUX 3aHSITHH MO TUCHUILIHHE
«Teopusi BepoSITHOCTEH»
3.5.1. Ounas ¢popma odyueHust

Ne Tema 3auarTusa
/a
1 DneMeHThl KOMOWHATOpHKH. HermocpeacTBEHHBIM IOJCYET BEPOSTHOCTH HA OCHOBE

KJIACCHYECKOI'0 OIIPEACIICHHUSL.
3aiayu Ha TPUMEHEHUE OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEM.

dopmyiia noJHOU BeposITHOCTH. Popmyiibl beiteca.

®opmyna bepHym, 1oKagbHas U MHTErpalibHas Teopemsl Jlamaca.

[TocTpoeHne 3aKOHOB pacpeAesIeHUs] TUCKPETHBIX CIIYYalHbIX BEJIUYHMH.

Brluncienune 4ucioBbIX XapaKTEPUCTUK JUCKPETHBIX CIyYalHbIX BEJIMYKH.

3amayn HAa HAXOXJACHHE CBSI3M MEXIY HHTETpalbHON (GyHKIMEH pacrpeaeneHus
BEPOATHOCTEN HENPEPBIBHOW CIYYallHOM BEJIMYMHBI U INIOTHOCTHIO BEPOSTHOCTEM.
3ajauu Ha MOCTPOEHUE 3aKOHOB PACIIPECIICHHS] HENPEPhIBHBIX CIyYalHbIX BEJIUYHKH.

9 KoHTposibHOE TeCTHpOBaHUE IO KYpCYy.

~Noo bW

(e}

3.5.2. 3aounas ¢gopma o0yuenus

Ne Tema 3anaTusa

n/o

1 Cayuaitnsie coObiTusi. OnipeiesieHrsl BEpOSITHOCTH MOSBICHUS CIIYYaliHOTO COOBITHSI.

2 Anredpa coOBITHH.

3 Crnyuaiinbple BeTUYHHBL. 33J]a4M HA OMPEICTICHUE YUCIOBBIX XapaKTePUCTUK CIyYaitHBIX

BEJIMYMH. 3aKOHBI PaCHPEACICHUS CIIyYalHbIX BEJINYHUH.

3a/lau Ha IOCTPOECHUE 3aKOHOB PACIIPENEICHUS CITyUYalHBIX BEIMUYMH.

5 [IpumeneHne Teopuu BEPOSTHOCTEH K CTAaTHCTUYECKOM 00pabOTKe SKCIIEPHUMEHTOB.
IToctpoenne sSMOUpUYecKoil (GYHKIMU pacmpereNeHus BBIOOPKH, TIIOJUTOHA H
TUCTOIPaMMBbl OTHOCUTENIBHBIX YacTOT.

6 BplunciieHne TOUEUHBIX M MHTEPBAJIBHBIX OLICHOK [1apaMETPOB PaCIPEASICHHUS.

SN
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4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecredeHue

4.1. HopmatuBubie 10kyMeHTbl 1 [OCTobI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AxkaneMudeckuid yaeOHBIHN TUTaH 1Mo HampasjeHuto moarotToBku: 15.03.01 MammHocTpoeHue.
[Tpodwiis: BeicokoaddekTrBHBIE TEXHOTOTHUECKUE MpoLiecchl 1 00opynoBanue. Popma
00yueHust — ounas. 2025.

AkaneMuyecKui yueOHbIH I1aH 10 HampasieHuto moarotoBku: 15.03.01 Mammuoctpoenue.
[Tpoduns: BeicokoaddhekTuBHBIE TEXHOIOTUYECKUE MPOIIecChl U 00opyaoBanue. Popma
00yueHus — 3aounas. 2025.

Marpuiia pacnpenesieHus KOMIETESHIINI 10 HanpaBieHuto nmoarorosku 15.03.01
Mammnaoctpoenue. [Ipoduiib: BeicokodhekTHBHBIC TEXHOIOTHUSCKHE TIPOIECCH U
o0opyaoBaHue.

®opmbl 00yueHHUs: 04Has, 3a04Hast. 2025.

Vka3 Ilpesunenta Poccuiickoit @enepaunn ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEeXHOJIOrn4eckoro passurtus Poccuniickoit denepanum».

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxknaenun llopsiaka TpUMEHEHHsS  OpraHU3AMSAMH,  OCYIIECTBIISIIONIUMU
00pa3oBaTeNnbHYI0 JeSITeNIbHOCTbD, AIIEKTPOHHOTO oOyueHus, JTUCTaHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHIA IIPH pealn3aui 00pa30BaTeILHBIX TPOrPAMM).

4.2. OcHOBHAasA JuUTEpaTypa:

. I'mypman B.E. Teopust BeposiTHOCTEl U MaTemaTHueckas CTaTHUCTHKA. 12-e u3n. crep. M.:

FOpaiir, 2013; 1999, 139 5k3.

4.3. lonoiHUTEIbHAA JIUTEPATypa:

. Koran E.A. DnemeHTbl TeOpuM BEpOSTHOCTEH M MaTeMaTU4YeCKOM CTAaTUCTHKH. Y4eOHOoe

nocobue 1no aucuuIuIMHe «MaremMaThKa JUIsl CTYAEHTOB, O0y4Yarouuxcs Mo CrelnaibHOCTH
«ABTOMoOOUIIe- U TpakTopocTpoeHue. M. 2007. 423 »k3.

. Bentuens E.C., OuapoB JI.A. Teopust BeposiTHOCTEN U €€ HHKEHEPHbIE MPUIIOKEHUS. Yuel.

nocoOue JuIst BTy30B. 2-€ u31., crep. M.: Boicmas mkouna. 2000. 480 c.

Koran E.A., FOpuenko A.A. Teopust BeposTHOCTEN U MaTeMaTU4yecKasi CTATUCTUKA: yUeOHUK /
M.: UH®PA-M, 2019. 250 c.

MyxanoB C.A., Koran E.A., JXykosa I'.C. Teopus BeposiTHOCTed M MaTeMaTudecKas
CTaTUCTHKA. YueOHoe IeKTpoHHOe u3anue. Perucrpannonnoe ceuaerensctso OI'YIT HOIL]
«udopmpeructp». Ne43264. M.: YauBepcuteT MammHocTpoeHust, 2015.

4.4, DiekTpoHHBbIE 00pa3oBaTe/ibHbIe PeCYPChI

[TpoBenenue 3aHATHH W aTTeCTallMid BO3MOXKHO B JUCTAHIIMOHHOM (opMmare ¢ MpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHusi yHuBepcurera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
Kaeapoii «MaTemMaTHKay 3IEKTPOHHBIX 00pazoBaTeibHbIX pecypcoB (DOP) mo BceM pazaenam

MIPOrpaMMBI:.
Teopust BeposITHOCTEH https://online.mospolytech.ru/local/crw/course.php?id=573
MatemaTtuueckas CTaTUCTHKA https://online.mospolytech.ru/local/crw/course.php?id=720
Teopus urp https://online.mospolytech.ru/local/crw/course.php?id=1305

Pazpaboranubsie DOP BKIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.



[Mopsimox mpoBeneHUs: pabOT B IAWCTAHIIMOHHOM (OpMaTe YCTaHABIUBACTCS OTICIHbHBIMU
pacTopsDKCHUSIMH TIPOPEKTOpa MO y4eOHOW padoTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

Ka)K,I[BIfI CTYOACHT O6GCHG‘ICH HHAUBUAYAJIbHBIM HEOI'PaHUYCHHBIM OJOCTYIIOM K SHeKTpOHHOfI

OUOJIMOTEKE MOCKOBCKOIO IOJIMTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHTepHeT-pecypCchl BKIIOYAIOT Y4eOHO-METOAWYECKHE MaTepHajibl B OSJIEKTPOHHOM BHUJE,

MpeCTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnueckoro oOpa3oBaHUs»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

http://pmims.000webhostapp.com/xbookMO0018/index.html Bumeokypc u TecTbl Mo TeOpuu
BCPOATHOCT el U MaTeMaTUYEeCKOI CTATUCTHUKE.

[Tone3nbie yueOHO-METOAMYECKHE U MHPOPMALIMOHHBIE MaTepPHAaJIbl IPEACTABICHbI Ha caifTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTu « UHTepHeT» JIsi OCBOEHUS
JTMCIUTUTMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JInueH3NOHHOE M CBOOOHO PACIIPOCTPaHsieMOe MPOrPaMMHOe

o0ecneyeHue
Ne| HammenoBanme | Pazpabortumk I[1O HoctynHocTh Ccpuika Ha Enunblil peectp
(mpaBooOanarens | (JULIEH3MOHHOE, POCCHUICKHX TIPOTrpamMM JJist
) CBOOOTHO OBM u B]] (npu Hanuuwm)
pacrpocTpaHsieMoe
)
1 [Astra Linux | OOO JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe podeccuoHaIbHBIE 0a3bl TaHHBIX U MHPOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUSI TUCHHUIIJIMHBI:

HaumenoBanue Ccblika Ha pecypc HocTynHocTh

NHpopManMOHHO-CNIPABOYHbIE CHCTEMBI



https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Stack Overflow

https://stackoverflow.co
m/

JlocTynHa B cetn
HNutepuer 6e3

OTpaHUYCHUI
Nudopmannonnsie pecypebl Cetn http:// www.consultant.ru | JToctymmo
Koncynbrantllnoc : : .
[Topran ®eaepanbHbIX
ocysapeTRen http://www.fgosvo.ru. JlocTymHO

00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICILIET0 00pa30BaHuUs

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

JlaHb https://e.lanbook.com/ JlocTyrHa B CETH
WuTepuer 6e3
OrpaHUYCHUN

IPR Books https://www.iprbookshop | Ioctynna B cetn

ru/ WuTepuer 6e3
OrpaHUYCHUN
IIpodeccnonanbubie 0a3bl JAHHBIX

ba3a naHHBIX Hay4HOM http://www.elibrary.ru JlocTynHO

AJIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo

MOJIUTEMaTHYECKas peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUIecKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

MarepuanbHO — TeXHUYECKas: 0a3a YHUBEPCUTETa 0OECIIEYHBAET ITPOBEICHHIE BCEX BUIOB

3aHITHHA, IPETYCMOTPEHHBIX YUEOHBIM TIAHOM, U COOTBETCTBYET JIEHCTBYIOIINM CAHUTAPHBIM U
MMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaMm.
Kadenpa «Marematuka» He pacrmoyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
HCIIONIB3YET YUeOHBIC ayJUTOPUHU U3 0011ero (GOoH/Ia YHUBEPCUTETA.
[Ipy HEOOXOAMMOCTH MJis TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATUU
HCIOJIB3YIOTCA KOMITBIOTEPHBIC KJIaACChl YHUBEPCUTETA.

6.1.

6. MeToanueckue peKOMeH 1Al UU

IO OpraHu3anuu oﬁyqe}mﬂ

MeToauveckune peKOMeHIAIMY J1JIsl MPenoaaBaTesist
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipexxne Bcero, crneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIii UMU MaTepuai He TpeOyeT KaKoi-Tn0o criennaibHON (JOMOIHUTEIBHOMN ) TOITOTOBKU
U BIIOJHE MOXET OBbIThb YCHEIIHO W3Y4YeH, €CIH CTyAEHThl OyIyT IMOocelaTh 3aHsATus,
CBOEBPEMEHHO BBIMOJHATH JOMAIIIHUE 3a/IaHUsI U MT0JI30BaThCA (IIPU HEOOXOJUMOCTH ) CUCTEMOM
IJIAHOBBIX KOHCYJIPTAlUM B TEYEHHE KaXJIO0ro cemectpa. Bomenmume B Kypc Teopuu
BEPOATHOCTEN pa3leiibl SBJISAIOTCA KIACCUYECKMMHM, B TO JK€ BpPEMS OHM IPAKTUYECKH
OPUEHTHPOBAHBI, TAK KaK UMEIOT IIMPOKOE PaCIPOCTPAaHEHHUE JIJIsl pEUIEHUs] Pa3HOro poja 3a1ady
BHYTPU CAMOM MaTEMAaTUKHU U NPUKIIAJIHBIX 3a/1a4. IX OCBOEHHE TOMOXKET CTYyAEHTaM JIOTHYECKU
BEPHO, apTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U NMHCbMEHHYIO PE€b, YCIICIIHO IPUMEHSATH
HAKOIUICHHBIC 3HAHUSI B MPO(PECCUOHAITBHON JIeATETHHOCTH.

HeoOxomumo ¢ camoro Hayana 3aHATUNH PEKOMEHIOBATh CTYJIEHTAM OCHOBHYIO H
JIOIIOJTHUTEIbHYIO JIUTEPATYPY, @ B KOHIIE CEMECTpa AaTh CIIMCOK BOMPOCOB JJIsI NOATOTOBKH K
SK3aMEHY.

Ha nmepBoM 3aHATHH IO JUCHHILTAHE CIIEAYET 0053aTeIbHO TPOUHPOPMUPOBATH
CTYJEHTOB 0 BUJI€ U (hopMax TEKyIIeH U MPOMEKYTOUHOM aTTecTallil 0 TUCHHUIUIHNHE, CPOKAX
UX IIPOBEICHHUS, YCIOBHSX JIOMYCKa K MPOMEKYTOYHON aTTECTALlMU, TPUMEHSIEMbIX BUIAX
MIPOMEKYTOUHOT'O KOHTPOJISL.

N3noxeHne TeOpeTUYECKOro mMarepuaia JOJIKHO COMPOBOXKIATHCS WIUIIOCTPATHBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKA TPH PEIICHUU 33Ja4d HE OTBJICKAJM OT TIJIABHOTO: OCMBICIEHUS UJEU U CYTH
npuMeHsieMblX MeToJ0B. Cieayer Bcerja yKas3blBaTh MPUMEPbl MPAKTUUYECKOTO MPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATUSIX YpaBHEHUHN U (HOPMYII.

[IpakTuueckue 3aHATUS AODKHBI ObITh OPTaHU30BAHbI MPENOJIaBATEIeM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCH BpeMs Ha TMEPHOAMYECKOE BBHIMIOJHEHHE CTYACHTAMH HEOOJBIION
CaMOCTOSITENIbHOM paOdOThI B ayAUTOPUH IS TPOBEPKU YCBOCHHUS U3NI0KEHHOTO MaTepHana.

[IpenonaBatenb, BeylIMi MPAKTUUYECKHUE 3aHATHS, JODKEH COIJIACOBHIBATH y4eOHO-
TEMaTUYECKH MJIaH 3aHATHH C JIEKTOPOM, UCTIOTIB30BaTh €IUHYIO CUCTEMY 0003HAUYECHUH.

[IpenonaBatento ciaexyer [0oOMBAaTbCs CHUCTEMAaTHMUECKOHM HENPEpbIBHON  paboThI
CTYJICHTOB B TE€UEHHUE CEMECTPa, HEOOXOAUMO BBISBISATH CHIIBHBIX CTY/IEHTOB M MPUBIEKATh UX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOTO poja OJIMMITHAZaX U KOHKypCcax.

CTyneHT [OJDKEeH OllyllaThb 3auHTEPECOBAHHOCTH MPENOAaBaTeNsl B JOCTHKEHUH
KOHEUYHOTO pe3yJibTara: B IPHOOPETEHUH 00yUaIOIIMMHUCS MPOYHBIX 3HAHUW, YMEHHH U BIIAJICHUS
HAKOIUICHHOM nH(OopMaImei Ui pelieHus 3aaad B mpodeccnoHanbHOM e TeNbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATUH W arTecTallMii BO3MOXHO B JMCTAaHIMOHHOM (opmate ¢
MPUMEHEHUEM CHCTEMBI JUCTaHIIMOHHOTO oOydeHus yHuBepcutera (CJIO-LMS) na ocHoBe
pa3paboTaHHbIX Kadeapoil «MaTeMaTHKa» 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) no
BCEM pazjiesiaM nporpammel (cMm. 1. 4.4).

[Topsimok npoBezieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
PaCTIOPSDKEHUSIMU TIPOPEKTOpa Mo y4eOHOM paboTe W/WiaM IEHTPOM Y4eOHO-METOIMYECKOM
paboTHI.

6.2. MeTtoauyeckue yKazaHusi A 00y4al0mMXcs 10 0CBOEHUIO

JTHCHHUILINHBI

Jljis ycrenrHoro oBJIaJieHUs] MaTepHalioM JaHHOTO pasjesia HeoOX0IuMO, IPEkKIE BCEro,
YETKO YCBOUTb OCHOBHBIE MOHSITHUSI TEOPUU BEPOSTHOCTEH, OYEHb IIMPOKO HCIOJb3yeMbIe B
Pa3IMYHBIX TPWIOKECHUSAX: TOHSTHE CIYYalHOTO COOBITHSI M €r0 BEPOATHOCTH, CYMMBI U
MPOU3BENCHUSI COOBITUN, TOHATHSA CIIy4alHOM BEJIWYMHBI W 3aKOHa €€ paclpeaeieHus,
MaTEMaTUYECKOro OXKUAAHUS U JUCTIEPCUM CITyYalHOW BETMYUHBI.
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Hano IOHATH, YTO BEPOATHOCTH — 3TO YHUCIOBasd MEpa CTCIICHU BO3MOXHOCTH IMOSABJICHHUA
cnyqaﬁHoro coObITHS. 3HATH KIIAaCCUYCCKOC, CTATUCTUYCCKOC U I'COMETPHUUICCKOC OIPCACICHHUA
BEPOATHOCTHU, CBA3b U PA3TIMYUUC MCKIAY HUMU. HCCMOTpﬂ Ha BHCHIHIOIO ITPOCTOTY KJIaCCHUYECKOMH

bopMysbl  ompeleneHusl  BEPOATHOCTH  CiIy4alHOro  coOblTus  A: P(A)=m/ n
HEIIOCPEICTBEHHBIM IIOJICYET YMCIa N BCEBO3MOXKHBIX HCXOJIOB WCIBITAHMS M M - 4YHCIA
OJ1aronpuUsATHBIX UCXOJI0B TpeOyeT npuMeHeHus popmys komOuHatopuku. [Ipu 3TOM B Kaxkaon
KOHKPETHOM 3aJlaye HaJ0 IPOAHAIM3UPOBATH, KAKOW THUII COCAVMHEHUN BO3HUKACT, KOrjga W3
HEKOTOPOTr0 MHOKECTBA 3JIEMEHTOB H3BJIEKAeTCA JAPYroe MOAMHOXKECTBO (3TO MOTYT OBITh
pa3MelleHNs], NEPEeCTaHOBKU WM coueTaHusi). Ilpu BbIUMCIECHUMM BEPOSITHOCTEH CIIOKHBIX
COOBITUIl HAagO yMEThb IpPEJICTaBUTh WX B BUAE CYMMbl WM IPOMU3BEAEHUS (WIM CyMMBI
IPOM3BEACHUH ) MPOCTHIX COOBITUH M MPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEOPHU
BEPOSATHOCTEM.

Hano yeTko paznmnyaTh THIIBI CIIy4aliHBIX BEJIMYNUH — JUCKPETHBIE U HEIPEPBIBHBIE U 3HATh
OCHOBHBIC 3aKOHbl WX pacrnpeneneHus (OuHoMuanbHblid, IlyaccoHa, rumepreoMeTrpuyeckuid,
0COOEHHO, HOPMAJIbHBII 3aKOH paclpeIeIeHUs).

JUd onucaHus 3aKOHOB PACIIPENEICHUS HEPEPBIBHBIX CIIyYallHbIX BEJIUYHH IPUMEHSIOT

UHTETPAIbHYI0 (GYHKIUIO  pacrlpeielieHuss BEpOSATHOCTEH CIIy4aiiHON BEJIMYMHBI F(X)u

IJIOTHOCTb BEPOSITHOCTEU f(X). Hano YCBOUTBH OIIPENEICHUS, BEPOSATHOCTHBIA CMBICT U
CBOMCTBA 3TUX (DYHKIIMHA, CBSI3b MEXKAY HUMHU U pacyeTHbIe (hOPMYJIbI U1l UX OINpEIeIICHUS.

Hano 3nath ompeneneHue, pacdeTHbie (OPMyIIBI U BEPOSATHOCTHBIA CMBICT OCHOBHBIX
YUCJIOBBIX XapaKTEPUCTUK CIy4YalHON BENMYMHBI — MAaT€MaTHUECKOro OXHUIaHWs (CPEIHEro
3HAuEHUs) U AUCTIEPCUH (XapaKTEPUCTUKU pa3dpoca BO3MOKHBIX 3HAUEHUS CIIy4YailHOW BETMYUHbI
OTHOCHUTEJIHO CPETHET0 3HAYCHUS).

C Teopueli BEpOSITHOCTEHW TECHEHIIMM 00pa3oM CBsi3aHa MaTEeMaTHYEeCKas CTAaTHUCTHUKA
BonbMHCTBO ee BBIBOJIOB 0a3upyeTcs Ha MpeebHbIX TEOPEMaxX TEOPHH BEPOSTHOCTEM.

Bce xapakTepucTuKH, M3ydaeMble B Kypce€ MaTeMaTHYeCKOM CTAaTUCTHKH, SBISIOTCS
CTaTUCTUYECKUMHU aHAJIOIAMHU COOTBETCTBYIOLIUX XapaKTEPUCTUK, PACCMATPUBAEMBIX B TEOPUU
BEPOATHOCTEH, TOJIYYEHHbIMH Ha OCHOBE OTPAaHMYEHHOTO 4YHCJIA OIbITHBIX JAHHBIX.
CrnenoBarenbHO, €CIM, HAOpUMEp, MaTEMAaTHYECKOE OXKHIAHUE W JUCIEPCHs CIy4alHON
BEJIMYMHBI, W3y4aeMble B TEOPHM BEPOSITHOCTEH, SBISAIOTCA XapaKTEPHBIMU HECIy4alHBIMU
YHUCIaMU, TO HUX CTATUCTUYECKHE AaHAJIOI'M — BBIOOpPOYHAs cpelHsAs M BBIOOpOYHAs (MM
MCIIPABJIEHHAs) TUCTIEPCHUS SIBIISIIOTCS CITy4YallHBIMU BEJIMYMHAMMU, 3aBUCSIIUMU OT 00beMa U TUIa
BBIOOPKHU M pa3IMYHBIMU U1 Pa3HbIX BEIOOPOK.

Hago oOs3atensHO 3HaTh M YMETh BBIUMCISATH TOYEUHBIE OIICHKHM HEU3BECTHBIX
apaMeTpoB pacIpeesIeHus] CIy4aiiHOM BeIMYUHBI - BHIOOPOUYHYIO CPEIHIOI0 M BHIOOPOUHYIO
(unu McTIpaBIeHHYO) AUCIIEPCHIO, TaK KaK JI00asi cTaTucTudeckas 00paboTKa CBOAUTCS, IPEKIE
BCET0, K HAX0K/IEHUIO UMEHHO 3TUX XapaKTEPUCTHK.

Cnenyer oOpaTUThb BHMMaHUE Ha TO, YTO 3TH OIEHKHU SBIAIOTCS MHPUOIMKEHHBIMU,
0CO00EHHO JUIs BBIOOPOK Majoro o0bema, 1 Ui Cy KJI€HHUs O TOYHOCTHU U HAJIEKHOCTH 3TUX OLIEHOK
HAJ0 YMETh IPUMEHITh HHTEPBAJIbHbIE OLIEHKH U 3HATh METOAMKY MOCTPOEHHUS TOBEPUTEIBHBIX
MHTEPBAJIOB.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEICTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOYAET
pasaens:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3YIbTATOB 00yUEHUSI.
2. lllkana 1 KpUTEpHUH OIEHUBAHUS PE3yJIbTATOB O0YUYCHUSI.
3. OueHouHBIE CPELCTBA.
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3.1. Tekyumuii KOHTPOJIb.
3.2. IlpoMexyTouyHasi aTTeCTallus.
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Ilpunosicenue 1

1. TemaTn4ecKuid IJIaH TUCHUILINHBI « Teopusi BeposiTHOCTE» 10 HANIPABJIECHUIO OATOTOBKH
15.03.01 «MammHOCTPOECHUE)
IMpopuiab: «BbicokodpdeKTUBHBIE TEXHOJOTHYECKHE MPOLECCHI M 000PY10BAHME»

(0akanasp)
Ounas ¢popma o0yueHust
I'ox nadopa 2025/2026
Buabl yueOHoii padoThl,
C Dopm
e | Hen BKJIIOYasl CAMOCTOATEIbHYI0 Buabl camocTosiTeIbHOM PadoThI Bl
M | enst
padoTy CTyIEeHTOB, CTY/EHTOB arrect
Pazgen e alun
C | ceme U TPYI0EMKOCTh B Yacax
n/n T | crpa K.I
p J | I/C | Ja6 | CPC | KCP | K.P. A3 | Pedepar | K/p | D | 3
4 cemecTp
Tema 1. BBenenne. OcHOBHEIE HOHSATHS
Teopun  BeposiTHOcTe. CydaliHbie
coOpITHs, MX THOBL. Kitaccuueckoe u
CTAaTUCTHYECKOE onpeneneHus
1 o 1 2 4 +
BEpPOSITHOCTH, MX cBoicTBa. CBS3b M 4
paznmuuue MeXay HumH. [lpuHIun
CTaTUCTUYECKOU YCTOMYMBOCTH
OTHOCHUTEIBHBIX YaCTOT.
Bruigaua 3agannii PI'P
2 DOneMeHThl KoMOuHatopuku. Hermo- 2 2 4

CpCI[CTBCHHBIfI MoACUCT BCPOATHOCTH
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Ha OCHOBC
OonpeaAcICHU.

KJIaCCHYCCKOT'O

['eomeTpuueckasl BEpOSITHOCTh. 3ajava
broddona.

Tema 2. AnreOpa coObITHI. 3aBUCUMBIC
U HE3aBHCHUMBIC COOBITHS. Y CIOBHas
BEpPOATHOCTh. (OCHOBHBIE  TEOPEMBI
TEOPHH BEPOSITHOCTEH.

dopMmyna  IIOJHOU BEPOSITHOCTH.
®opmyiiel belieca.

®opmyna bepHyinu, JoKanbHag U
UHTETpasibHasg TeopeMsl Jlamnaca.
KonrTposbnass padora Nel mo
CJIYyYaliHbIM COOBITHSM

Tema 3. CnyuaiiHble BETUYUHBI, UX
THUIIBI, TIOHSATHE 3aKOHA PACIpe/ICICHUS
CIIy4allHOM BEIMYHHBI.

OcHOBHBIE  3aKOHBl  pacHpe/esIeHus
JUCKPETHOM  CIIy4yalHOM  BEIMYMHBI
(runepreoMeTpu4eCcKHii,
OMHOMMAJILHBIH, pacrpeneneHue
[Tyaccona).

Tema 4. YucnoBble XapaKTEpPUCTUKH
JUCKPETHBIX  CIy4YalHBIX  BEJIMYUH.
MaremMarnueckoe 0’KMJIaHHE u
JUCIIEpCUsl CIIy4alHBIX BEJIMYWH, HX
BEPOSITHOCTHBIN CMBICJI U CBOMCTBA.

10

Tema 5. HenpepsiBHbBIE CiryuyaliHble
BeNWYMHBL. VHTerpanpHas QyHKUUSA
pacnpene-

nenus. [ImOTHOCTH  BEpOSITHOCTEM.
MaremaTtudeckoe OXXUJaHUE u

10

14




JUCIIEPCUSl HENPEPBIBHOM CIy4allHOU
BEJIMYMHBIL.

11

3aKOHBI pacHpe/esIeHUs] HENPEPbIBHBIX
CllydaliHbIX BEJIMYMH (paBHOMEPHBIH,
[I0KAa3aTeNbHbIN).

11

12

HopMmanbHblii 3aKOH pacnpeieeHus

12

13

Tema 6. IIpenenvHble TEOpEMBI TEOPUU
BEPOSATHOCTEM. HepaseHnctBo
YeOpimeBa.  Teopema  YeObimena.
Teopema  bepnymm. LleHtpanbHas
npejiebHasi TEOpeMa.

13

14

Tema 7. OcCHOBHBIE 3a/1a4u
MaTeMaTudeckoil cratuctuku. [lonsaTue
0 BBIOOpOYHOM MeToie. [ eHepanbHas u
BbIOOpOYHAs COBOKYITHOCTH.
[TocTpoeHue >MIUPUYECKON (PYHKIHH
pacripeiesieHusi BHIOOPKHU, MOJUTOHA U
TUCTOIPAMMBI OTHOCUTEJBHBIX YaCTOT.

14

15

Toueunsle OLIEHKHU apaMeTpoB
pacripeneneHus. TpeOoBaHHS K HHM.
Bri6opounas cpenusisi. Beibopounas u
VCIIPABJICHHAS TUCIIEPCHUH.

16

WNHurepBanpHbie oueHku. [locTtpoeHue
JIOBEpUTENIBHOIO  MHTEpBaja Ui
MareMaruueckoro oxkumanus. Ciydait
MaJIoi BEIOOpKHU

17

O0630pHas JTeKIus

18

KoHnTpoJbHOe TecTHpOBaHME

15

(DOPM“ ammecmauuu

19-21

15




2
18 | 18 72 ' Ko
Bcero uacoB no JAUCIUIIJINHE PTP Tp.
pao.
2. TemaTuyeckui IVIAH JMCHUILVIMHBI « Teopusi BepOSITHOCTEH)» M0 HANIPABJICHHUIO MOATOTOBKH
15.03.01 «MamHOCTPOCHHUE)
Hpodpuan: «BbicokodpdeKTHBHBIC TEXHOJIOTHYECKUE MTPoUecchl U 000Py10BaAHUE)
(0akanaBp)
3aounas ¢popma o0yueHus
I'ox nadopa 2023/2024
Buabi yuedHoii padoThl,
BI/I}]I)I CaMOCTOATEIbLHOM (I)OprI
BKJ/IIOYasl CAMOCTOATEIbHYIO paﬁoTbl aTTecTal
Ne Cem | Heneus padoTy CTyIEeHTOB,
5071
CryaenroB
n/ Pasnien €CT | Cemectp M TPYI0EMKOCTh B 4acax
n p a Ped
e
K.P | K.II | PI K
J | I/C | Ja6 | CPC | KCP P epa / ) 3
T p
YerBepThlil ceMecTp
Temsl 1-2. CnyuaiiHbie cOOBITHS.
OnpeneneHnsi BEpOSATHOCTH MOSIBICHUS 4 2 16

11

ciryyaifHoro coobITHs. Anredpa
COOBITHH.

16



1.2

O630p MeTOOOB  pemieHHus — 3aj1ad
OIpe/IeJICHUS] BEPOATHOCTEH CITyYaiHBIX
COOBITHH.

Beigaua zananuii PI'P .

16

1.3

Tembr 3-6. CiyuaiiHble BEJIWYHHBI.
YucnoBble XapaKTEPUCTUKH CIy4alHBIX
BEJIMYMH.  3aKOHBl  PACIpPEAEICHUS
ClIy4yaiiHbIX BEJIMYHH.

16

14

O030p MeTOJOB  pemieHHus  3aj1ad
ONpEEICHUS YUCIOBBIX XapaKTEPUCTUK
U 33aKOHOB PACHPENCIICHUS CIIyYalHbIX
BEJIMYMH.

16

1.5

Tema 7. Tema 7. IIpumenenue teopun
BEPOATHOCTEH K CTaTHUCTHYECKOU
00paboTKe IKCIIEPUMEHTOB. DJIIEMEHTBI
MaTeMaTU4YE€CKOH CTaTUCTUKHU.

16

1.6

[TocTtpoenne HSMIUpUyYecKOrd (QYyHKIUH
pacripesielieHusi BBIOOPKM, IOJIMTOHA U
TUCTOTPaMMBbl OTHOCHTEJIBHBIX YacCTOT.
Boruucnenune TOYEUYHBIX u
MHTEPBAJIBHBIX  OLIEHOK IIapaMeTpOB
pacrpeneseHus.

18

dopma arrecTauuu

19-21

Bcero yacoB nmo gucuuninae

98

PI’
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«Teopust BeposiTHOCTEI»

Hampasnenune noarorosku: 15.03.01 «MamuHocTpoeHue»
[Tpoduiib: ««Bbeicoko3(h(heKTHBHBIE TEXHOIOIMUECKHE ITPOLECCHl U 000PYJOBAHUEY.
®opMmbl 00y4EHHUS: O4HAsA, 32a04HAas.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHUS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllxaJjia 1 KpUTEPUHU OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH s
DopMa NPOMEKYTOUYHON ATTECTALUM: IK3aAMeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS 1O pe3yIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. O1eHKa CTENEeHN JOCTUKEHNS 00yJarolUMHUC IIIIaHUPYEMBIX PE3yJIbTaTOB 00yUEHUS 10
JUCIUIUINHE TIPOBOJUTCS TPENoJaBaTeiaeM, BEIyIIUM 3aHATUS 1O JUCHUIUIMHE METOAO0M
AKCIEepTHOM oneHKU. [lo uToraM mnpomexyTOYHOM aTrTecTalnud MO AMCLUHUIIIMHE BBICTABIISETCS
OLIEHKA «OTJINYHO», «XOPOILO0», «yIOBIETBOPUTEIBHO» UIH «HEYI0BIECTBOPUTEIBHO.

IIkana oueHNBaHUA Onucanne

Brimonnensl Bce  00si3aTelIbHBIE yciaoBusi IMOATrOTOBKH
CTyACHTA K l'[pOMe)KYTO‘lHOﬁ aTTeCTalMu, IpeayCMOTPECHHEIC

MIPOrpPaMMOi JIUCIUTITHBL. CrygeHT  JE€MOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HAaBBIKOB TOKa3aTeIsM,
OTtnuyHO MPUBEJICHHBIM B TaOJWIAX, OMEPUPYET MNPHUOOPETEHHBIMU

3HaHUSIMH, YMEHUSMH, HaBbIKAMU, IPUMEHSET UX B CUTyalUsAX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS IpHU
MIEPEHOCE 3HAaHNW U YMEHUI Ha HOBBIE, HECTAaHAAPTHBIE 331a4H.
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Xoporo

BrimonHeHsl Bce 00s13aTeJIbHBbIC YCJIOBHS INOATOTOBKH
CTYJAEHTA K NPOMEKYTOYHOM aTTecTaluu, NpeyCMOTPEHHBIE
MporpaMMoONl  JTUCLMILIMHBI. CrygeHT  JeMOHCTPUPYET
COOTBETCTBUE 3HAHMM, YMEHUH, HABBIKOB I10KA3aTENsM,
NPUBEJCHHBIM B Ta0JHMIaX, ONEpUPYET NPHOOPETCHHBIMH
3HaHUSIMU, YMEHUSIMH, HaBbIKaMU. B TO ke Bpems mpu OTBETE
JIOTIYCKaeT HECYILIECTBEHHbIE MOTPEIIHOCTH, 3a/Jaud PEIIAeT C
HE/I04eTaMH, He BIUSIONIMMU Ha OOLIHIA X0 PeIICHHS.

Y 10BIETBOPUTETILHO

BrinmonHens Bce o00s13aTesibHBbIE YCJOBHS TMOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM ATTeCTALUM, IIPETYCMOTPEHHbBIE
MPOrpPaMMOit JUCITUTIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHHUW, HAaBBIKOB IIOKAa3aTeJIsIM,
MPUBEJICHHBIM B Ta0JUIAaX, OMNEPUPYET MPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriyookue
3HAHWS, TPU OTBETE HE JIOMYCKAeT TPYOBIX OIIMOOK WM
MIPOTUBOPEYUH, OTHAKO B (DOPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEX]ly aHAJIM30M, apITyMEHTAalUEd U BbIBOJIAMHU,
B pEIICHHH 3a7ad MOTYT COJep)KaTbcs rpyObie ommOku. J[is
MOJIyYeHUS TPABUIBHOTO OTBeTa TPEOYIOTCS YTOYHSIOLINE
BOIIPOCHI.

HeynosnersopurenpHo

He BbemonHeHs! o0si3aTebHbIE YCJOBHSI MOATOTOBKH
CTYAEHTA K NMPOMEKYTOYHON aTTecTaluM, IIPELyCMOTPEHHBIE
nporpammont gucuuiueel, MJIM cryneHTt neMoHcTpupyer
HENOJIHOE  COOTBETCTBME  3HAHMWW, YMEHHH,  HABBIKOB
NPUBEJCHHBIM B Ta0iuuax, MAOMYCKAalOTCS 3HAUYUTENIbHBIE
OLIMOKH, IPOSBIISIETCS] OTCYTCTBUE 3HAHUM, yMEHUH, HABBIKOB IO
psALy TOKasareled, CTYIEHT WCIBITBIBACT 3HAYUTEIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUU 3HAHUAMU U YMEHUSIMU.

3. OnleHOYHbBIE CpeaCTBA

/o

HaunmenoBauue
OIIEHOYHOTO
CpeacTBa

KpaTkas xapakrepucTuka OLeHOYHOTO

[IpeacraBnenue
OLIEHOYHOI'O CPE/ICTBA

cpecTBa 5 DOC

KonTponbHas
(camocTosTeTbHAs
) pabota

(KP)

CpencTBO MPOBEPKH YMEHUN MPUMEHSThH
MOJIyYeHHbIE 3HAHUS Ul PelIeHus 3a7a4
ONpEACIEHHOr0 THUMA [0 TEME WIU
pazneny

KonTponbHbie
3a/laHus
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2 | PacuerHo-
rpaduveckas
pabora

(PTP)

CpeacTBo NpoOBEPKU YMEHMU NMPUMEHSTH
MOJIYYCHHBIC 3HaHUA 10 3apaHce
OIPEEICHHON METONUKE I DPEIICHMS
3a/a4 WM 3aJaHUM 10 MOIYJIIO WU
JUCHHUIIIINHE B IICJIOM.

Kommiektr 3amanuii
TUTSE BBIITOJIHEHUS
pacyeTHo-

rpaduyeckoit paboThl

VYeTHbII onpoc

CpencTBO KOHTPOJISL, OPraHM30BaHHOE KaK
crieranbHas Oecela IMeAarorm4eckoro
paboTHUKa ¢ oOOydJaromuMcsi Ha TEMBI,
CBSI3aHHBIC C U3y4YaeMOW TUCHHUILUTUHOMN,

Bonpocs o

cobecel0BaHUE, TeMam/pasenam
paccyMTaHHOEC Ha BBIICHEHHE O0beMa
(YO) N T CITUTLTUHBI
3HAHU o0yuJaroIerocs 1o
OIpeICIICHHOMY pa3eiy, TeMe, Mpodiieme
U T.IL
Cucrema CTaHIapTU3UPOBAHHBIX 3aaHUH,
Tect IO3BOJISIOIIIAS
(T) aBTOMATH3HPOB BapuanT tecta
aTh MPOICYPY U3MEPEHHS YPOBHS 3HAHUI
U YMEHUH 00y4aroIerocs.
5 | Dk3amenaronnbl | CpeJcTBO TPOBEPKH 3HAHWN, yMEHHH, | DK3aMeHaIMOHHbBIC
¢ OUIeTHI HABBIKOB. MOJKET BKJIIOYATh KOMIUIEKC | OHMIICTHI
(35) TEOPETUIECKHUX BOIIPOCOB, 3ajad,

IPAKTUICCKUX SaHaHHﬁ.

3.1. Tekyuuii KOHTPO.JIb

OHGHO‘-IHBIG Cp€aAcCTBA TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH BKIIHOYAOT KOHTPOJIbHBIC BOIIPOCHI

Coneprxanue pacuyeTHO-TpapuIecKuX padoThI.

KommiekT 3agannii

1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOCHUST 00YUAIOIIUMHUCS Pa3/IeiOB
JTUACHUIUINHEL, ipreM PI'P.

Omnpenenenne BEpOITHOCTEN CIy4yaliHBIX COOBITUHM, 3aKOHOB paclpeesIeHus] JUCKPETHBIX U
HEIPEPBIBHBIX CIIyYaWHBIX BEJIMYMH U UX YUCIIOBBIX XapaKTEPUCTHUK.
[TocTpoenue smnupruyecKkoi PyHKIUU pacTipeieieH!s] BBIOOPKH, TOJIMTOHA U FMCTOIPaMMBI
OTHOCHUTEJIBHBIX YaCTOT.
Pacyer cTaTrcTHUYECKUX XapaKTEPUCTUK BHIOOPKHU.

JJIS1 BBINOJTHEHUs pacyeTHO-rpaduyeckux pador (PI'P)

no aucuuiiuHe «Teopusi BeposiTHOCTEI

1. V¥ cbopummka umerotes 10 geraneit, Maio OTIMYAIONINXCS IO BHEIIHEMY BHUy. M3 HUX 6 neraneit

NEepBOro copTa, a 4 — Broporo. KakoBa BeposITHOCTb TOTO, YTO CPEIH B3SATHIX HayJady S5 netanen
3 okaxyTcsl nepBoro copra?
B ypHe 7 yepHBIX mapoB U 5 kenTbix mapoB. HailTu BEpOSITHOCTh TOTO, YTO CPeAu Haylady
W3BJICUCHHBIX 4-X IIAPOB OKaKeTCs 6osee 2-X JKETHIX.
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3. BeposATHOCTb OTKa3a KaKIOro M3 HE3aBHUCHUMO pabOTAaIONIMX 3JEMEHTOB 3JIEKTPUUECKOH Ienu

paBHa P=0,05. Haiit BeposiTHOCTh 6€30TKa3HON PabOThI JIEKTPUUECKOM TISTIH.

1

|_|

4. Ha pnByx craHkax oOpaOaTbIBAalOTCS OAHOTHUIIHBIE  JAeTalnd. BeposTHOCTh H3rOTOBIECHUS
CTaHJAapTHOM JeTanu Ajs nepBoro cranka pasHa 0,96, a mns Broporo cranka - 0,92. Jleranu
CKJIQJIbIBAIOTCS B OJJHOM MecCTe, NpPHYEM IMEpBbI CTAHOK M3roTaBiMBaeT B 1,5 paza MeHble
Jeraneii, yeM BTOpou. Halitu BEpOATHOCTH TOrO, 4YTO B35ATas HayAady JACTAIb OKAXKETCA
HECTaHAAPTHOM.

5. BeposTHOCTH TOrO, YTO HayjAaudy B3sATas AETajdb U3 NApTUM cTaHAapTHa, paBHa 0,92. Haiitu
BEPOSTHOCTb TOTO, YTO CPEOW B3ATHIX HayJgady ILIECTU JAeTalell HE MEHee ABYX OKaXyTcCs
HECTaHJIapTHBIMHU.

6. BeposTHOCTh Oe30TKa3zHOW paboThl kKaxkaoro u3 700 He3aBUCHMMO pPabOTAIOMIMX 3JIEMEHTOB
HEeKoToporo ycrpoiictsa paBHa 0,85. HaliTu BeposITHOCTh TOTO, YTO BBIMAYT U3 cTpos oT 80 10
120 snemenTtoB; poBHO 100 31€MEHTOB.

7. YCTpOWCTBO COCTOUT M3 4-X HJIIEMEHTOB, pabOTAIONINX HE3ABHCUMO APYT OT Apyra. BeposTHOCTh
Ha/IeKHON paboThl KaXJ0ro 3JeMeHTa B oJHOM ucnbiTaHuu paBHa 0,9. CocTaBuTh 3aKOH
pacnpeneseHns JUCKPETHOM Cily4aiiHON BeUYuHbl X - YUCIIa OTKA3aBIIUX 3JIEMEHTOB B OJIHOM

OIIBITE.
8. HesaBucumeie cnyqaﬁHLIe BeauyuHbl X U Y 3aJlaHbl psAgaMU paCIIpCaACICHUA.
X | 2 15| 2 | 3 Y |-15] 0] 2
Plo1]o3]02] .. P | 03 [02]

HaiiTi cpeiHee KBaJpaTHIeckoe OTKIOHeH e Benmuunnpl £ = 2 X 23y .

9. VYcrpolcTBO COCTOUT M3 4-X HE3aBUCUMO Pa0OTAOIINX OJHOTHITHBIX JIEMEHTOB. BeposITHOCTh
HAJSKHON pabOThl Kaxkaoro snementa pasHa 0,995. HaliTu BeposITHOCTH TOTO, UTO paboTaroT
HE MEHEE TPEX DJIEMEHTOB.

10. Cniyuaiinas BenuunHa X 3aJaHa MIIOTHOCTBHIO BEPOATHOCTEH:

0 npu X <0,
f(x)=<a(x*+2x) mpu 0<x<1,
0 npu x>1.

Haiitu xoaddumment "aA", wuHTErpambHylo (QYHKIHIO pacTpeaeiacHUs
F(x), M(X), D(X) u BepositHOCTH momaganus X B untTepnai (0,2; 0,8).
11. Ha cranke m3rotaBinuBaercs neranb. Ee mmmHa X - cioydaliHas BeMHYMHA, pacipeiesieHHas 1o

HOPMAJIBHOMY 3aKOHYy ¢ mapamerpamu: @ =20 cM, O =I,1 cm. HaliTu BepoSITHOCTH TOTO, YTO

JUIMHA JeTanu 3akiarodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkjIoHEHHME JUIMHBI A€Tanu oT a4
MOKHO TapaHTHpoBaThb C BeposiTHOcThiO 0,9; 0,99? B kakux mnpenenax OyIayT Jexartb
MPaKTUYECKH BCE pa3Mepbl AeTanent ?

IIpniioxkenne Teopruu BepOATHOCTEH K CTATHCTHYECKOI 00padoTKe JaHHBIX
Jns kaxxnoro BapuaHTa TpedyeTcs:
1. TlpencraBuTh ONBITHBIC JaHHBIC B CIPYNIIMPOBAHHOM BHJE, pa30uB Ha K paBHOOTCTOSIIMX
YACTUYHBIX UHTEPBAJIOB.
2. Haiitu sMmnupuueckyo (GpyHKIUIO pacrpeieieHus U IOCTPOUTH €€ TpaduK.
3. IlocTpouTh MONUIOH U THCTOTPAMMY OTHOCHUTENIBHBIX 4aCTOT.
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4. BBIYMCIUTH METOJOM IPOU3BEICHUI YHCIIOBBIE XapaKTEPUCTUKH BBIOOPKH: BBIOOPOUYHYIO
CPEIHIO0, BEIOOPOYHYIO M UCIIPABICHHYIO JUCIICPCHH, BHIOOPOYHOE CpEeIHEE KBAIPATHUECKOE
OTKJIOHEHHE.

5. HaiiTi TOYEYHBIE OICHKH IapaMETPOB HOPMAILHOIO 3aKOHA PACIPEICIICHHUS U IUIOTHOCTh
BepositHocTel f(X).

6. HaiiTu wWHTEpBaIbHBIC OLIEHKH MApPAaMETPOB HOPMAJIBHOTO 3aKOHA paCIpPECICHHUsS, MPUHSB

JOBEpUTENBHYIO BepositHocTs 7/ = 0,95 1 0,99.
3aganue
Pe3ynbraThl peructpanuu cpenHeil SKCIUTyaTallMOHHOM CKOPOCTH ABHIKEHHS aBTOOYCOB Ha
MEXYTOPOAHBIX MapUIpyTax MPeJICTaBICHBI B BU/I€ BAPUAL[MIOHHOIO PsiJia B TaOIuIle

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 315 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 35,1 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIIICTCS CTYIEHTY, €CIIM OH PETYJIAPHO B TCUEHUE CEMECTPA IIPEACTABIISAII
pemeHuss 3a7ad, BBIIOJHWI IIOJHOCTBIO BCE 3aJaHMS W HX 3allUUTWI, OTBETUB Ha BOIIPOCHI
IIPENoAaBaTels;

- OILICHKA «HE 3a4TE€HO» BBICTABJIACTCSA CTYACHTY, €CIIM OH HEpEryJIIpHO B TEUEHHE CEMECTpa
MPEJICTABIIsUT PeIlleHusl 3a/lad, BBIMOIHWI 3aJaHHUsS HE TMOJHOCTHIO WM BOOOIIE HE MPEeICTaBIISI
paboThl Ha TPOBEPKY, JIOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
[IPETO1aBaTells.

BapuaHT TECTOBOIrO 321aHUS 110 TEOPHH BEPOATHOCTEM

3ATAHHUE 1
KonndectBo cioco6oB pacnpeeneH s TpeX IPU30BbIX MECT B OJIMMITHA/IE 110 TEOPHH BEPOSITHOCTEN

cpeau 10 yyacTHHMKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHME 2

W3 ypHbI, B KOTOpOW HaxonsaTcs 6 OenbX M 4 YepHBIX IIapa, U3BIEKalT Haydady 2 mapa. Torna
BEPOSTHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMH, paBHA

BAPMAHTBI OTBETOB: 1) 1/3  2) 2/3 3)1/4  4)14/33.

3AJAHHUE 3
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B kpyr paguyca R Gpomena Touka. Toraa BeposSTHOCT TOTO, 4TO OHA HOMAJET B 3aITPUXOBAHHYIO

00J1acTh, paBHa
}f

=Y

BAPUAHTBI OTBETOB: 1)1/2  2)1/3  3)1/4  4)1/6.

3AJAHUE 4

HecoBmectHbie coObITHS B,C He 00pa3yloT MOJIHYIO IPYIILY COOBITHH, €CIIM UX BEPOSITHOCTU
3
PaBHBI:

1) P(A)=2/3,P(B)=1/6,P(C)=1/6 ) P(A)=1/3,P(B)=1/2,P(C)=1/6

3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4y P(A)=1/4,P(B)=1/3, P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).

3AJIAHHUE 5
Bbpocatot 2 monetsl. CoObiTus: A - rep0d Ha epBoii MoHeTe, B- nudpa Ha BTOpoii MOHETE SBISAIOTCA:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH  2) COBMECTHBIMHU

3) He3aBUCUMBIMH  4) 3aBUCHUMBIMH.

3ATAHUE 6
Cryaenrt 31aet 20 BonpocoB nporpammel U3 30. Torga BEposITHOCTh IPAaBUIIBHOTO OTBETA Ha 3
BOIIpOCa paBHA

BAPHUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.

3AJAHUE 7

B nepBoii ypae 6 GenbIx U 8 yepHBIX IIapOB, BO BTOPOil 7 OenbIx M 3 uepHbIX mapa. M3 Haynauy

‘]33$[TOI7I YPpHBI BBIHYT 0/1uH map. Torjaa BeposSTHOCTb TOTO, YTO ATOT LIAp OKaXeTcs OelbIM, paBHA |
Otser

3AJAHUE 8
Co6biTue A MOMET HACTYNHUTH JIMIIb TIPH YCJIOBMH MOSABIEHHS OIHOTO U3 2-X HECOBMECTHBIX

cobruit Br u B2, 06pasytomux nomyro rpynmy. Ussectnst sepositocts P(B) =2/3 4 yenosurre
BEPOSATHOCTH Fo, (A)=1/3 R, (A) =2/5. Torma BepOsSTHOCTD COOBITHSI A paBHa
BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJIAHUE 9

JluckpeTHas cimydaiiHasi BEJIMUMHA 33/1aHa 3aKOHOM PACTIPEIEICHUST BEPOSITHOCTEH
X 1 3 5
P 01 03 06

F(x)

Torna e€ ¢pyHKIMS pactipeesieHus] BEpOATHOCTEH
BAPUAHTBHI OTBETOB:

HMEET BU/I
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0 npu X<1 01 npu X<1
l<x< 4 l<x<
F(x)= 03 mpu 1<x<3 F(x) = 0, npu 1<x<3
0,6 mpu 3<x<5 1 npu 3<x<5
1) 1 npu  X>95 2) 0 npu  X>5
0 npu Xx<1 0 npu X<1
01 1<x<3 01 1<x<3
F(x) = npu 1< F(x) = npu 1<
04 npu 3<x<5 0,3 nmpu 3<x<5
3) 1 npu  X>95 4) 0,6 npu  X>5.
3AJIAHHUE 10

HenpepriBHasi citydaiiHasi BeTUYMHA 3a/1aHa HHTETPaTbHOU PyHKIIMEH
0 npu X<0,
F(X)=<x*/9 npu 0<x<3,

. 1 npu  X>3.
pacrpeneneHus BEepOSITHOCTEH

Torma mIOTHOCTh BEPOSITHOCTEN f (X) HMEET BUI

‘ Otser ‘
3AJJAHHUE 11
I'padux miotHOCTH BepOﬂTHOCT(;_ITI f(X) noxasan na pucyske. Torna 3HayeHue a
(X
f :,
0‘ 2a 7
paBHO

BAPMAHTBI OTBETOB: 1)05 2)1  3)v2  4)2.

3AJJAHHUE 12

JluckpeTHas citydaiiHasi BETMUMHA 3a/1aHa 3aKOHOM PacIpeesIeHUs] BepOSITHOCTEH
X 0 1 3
P 02 03 05

Torma e€ MaTeMaTHUECKOE OKUIAHUE U JUCIIEPCHs PaBHBI

‘ OtBer ‘

3AJJAHME 13

BeposaTHOCTh MosiBIeHHs coObITHA A B 30 HE3aBUCUMBIX HCIBITAHUAX, HPOBOJAUMBIX MO CXEME
bepuymnnu, pasua 0,6. Toraa nucnepcus yucia MOSBJICHUH 3TOTO COOBITHS paBHA

BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3ATIAHME 14
HenpepriBHast ciydaifHas BelMuYMHA pacrpesesieHa paBHOMepHO Ha uHtepBaie (6, 10). Toraa eé
MaTEMaTHYECKOE OXKHUAAHUE U AUCIIEPCHSI COOTBETCTBEHHO PAaBHBI

‘ OtBeT ‘ ‘

3AJAHHUE 15
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HenpepriBHas crnydaiinas BenumuuHa X MOJYMHEHA HOPMAIbHOMY 3aKOHY pacHpeieieHHs C

maremarmaeckum oxunannem M (X)=a=20. BepositHocTh €€ nonananus B unrepBan (20, 25)
paBHa 0,4. Torna BeposTHOCTH €€ momnaaanus B uHTepsan (15, 20) paBHa
| OtBer | |

3AJIAHUE 16
CraTucTuyeckoe pacrnpeaciCHuc BBI60pKI/I HNMECT BUJ
2 4 5 8

Xi
2 7
n, 5 6
Tor/ia OTHOCUTEIbHAS YACTOTA BAPUAHTEl X1 = 4 paBHa
‘ Otser ‘
3AJIAHHUE 17
ITo BeiGopke 06bema N =100 mnocrpoena rucrorpamma gacTor.
naA
h
10 —
8 —
a
2
0 4 8 12 16 %

Torna 3HaueHue a paBHO:
| OtBer |

3AJJAHHUE 18
M3BecTHO cTaTUCTUYECKOE pacrpeie]eHne BEIOOPKU
6 7 10 12 13

5 6 8 7 4

X.

n.

Torna e€ BeIOOpOUHAst CpeHsIs X, paBHa

‘ Otser ‘ ‘
3ATAHME 19
[ana BbiObopka oobeMa . Ecnu kax1plil 21eMeHT BBIOOPKH YMEHBIIUTh B TPU pasa, TO BEIOOpOUHas
cpenHss X, -
BAPUAHTBI OTBETOB: 1) ne usmeHutcs 2) ymeHbIIUTCSA B 3 paza

3) yBenuuutes B 3 paza  4) ymeHbIIUTCA B 9 pas.
3ATIAHHME 21

Bri6opouHas cpeaHsis 1715 JaHHOTO CTaTUCTUYECKOTO pacrpeeNieHus] BBIOOPKHU
2 4 5 8 10

4 7 14 8 7

X:

n.

X D

paBua X = 6. Torna BEIOOpOYHAst AUCTIEPCUST —6 paBHA
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
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3AJAHUE 22

Haiitn nmoBepuTelbHBI WHTEpBald Uil OLUCHKH C HAJCKHOCTBIO / =095 yeussecrroro
MaTEMATHYECKOTO  OXKMJAAHHMS HOPMAIbHO pACIpPENETIEHHOro npusHaka X — reHepalbHOM

COBOKYITHOCTH X0, ecim m3BecTHBI 0GBEM BBIOOPKU n =30, BBIOOPOUHAS CpEIHsAS o = 2500,
CpeHEe KBaJpaTHYECKOE OTKJIOHEHHE T'€HEPaJbHOM COBOKYIIHOCTHU =100,  kpanrims

HOpMaNbHOro pacnpegencuus | = 2,98.
‘ OtBer

Kpurtepun onenkn

Onenka «0TIMYHO» BbIcTaBisieTcs cTyAeHTy 3a 90 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKAa «XOpOULIO» - 3a He MeHee 75% NpaBUIbHBIX OTBETOB;

OIICHKA «yJIOBJIETBOPHUTEIILHO» - 32 HE MeHee 55% MpaBUIIbHBIX OTBETOB;

OLIEHKA «HEYJIOBJIETBOPUTEIBHOY - 3a MeHee 55 % MpaBUIIbHBIX OTBETOB.

3.2. IlpoMeskyTOUHAS aTTECTALUA

[IpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpewms 114 moAroToBKH 0TBETa Ha BOIPOCH! HE Oosee 45 MuH.

bureT BKIIIOYaeT TEOpETHUECKHUI BOIIPOC U 3a1auH.

KoMIuieK Tl 9K3aMeHaMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunosBble BApHAHTHI OMJIETOB MPHJIATAIOTCS.

KomIutekT Bonnpocos
no aucuumnHe «Teopus BepossiTHOCTEH»

TEOPUS BEPOSTHOCTEM

1. Bupasl cay4yailHbBIX COOBITHI.

2. Kiaccudeckoe v CTaTUCTUYECKOE OTPEICTICHNs BEPOATHOCTH TMOSIBIICHHS COOBITHsI. OCHOBHBIE
(bopMyIIbl KOMOWHATOPHUKH.

3. IlpuHIMN CTaTUCTUYECKOH YCTOMYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBS3b M pa3IHuue MEKIY

KJIACCUYECKHUM U CTaTUCTUUYECKUM OIPEAEIEHUSAMHU BEPOSTHOCTH.

['eomeTpuyeckoe onpeseneHne BepoaTHOCTH. 3anayda broddona.

5. Anre6pa coObiTuil. IloHATHS CyMMBl M TpPOU3BEICHHUS COOBITUH, MX  IeOMeTpUYecKas
unTepnpetanys. OCHOBHbBIE 3aKOHBI aJITreOpbl COOBITUH.

6. Teopema cioxeHUs: BEPOSTHOCTEH JJI1 HECOBMECTHBIX cOObITUN. Cle/ICTBUS U3 HEE.

7. Teopema cnoxeHusi BEpOATHOCTEH JIsl COBMECTHBIX COOBITHH.

8. Teopema yMHOXEHMs BEpOATHOCTEH JJIs 3aBUCHUMBIX U HE3aBUCHUMBIX  cOObITUH. [loHsTHE
YCJIIOBHOU BEPOSITHOCTH.

9. Teopema 0 BEpOSITHOCTU MOSBICHUS XOTS ObI OTHOTO COOBITHSI.

10. ®opmyna MoIHO| BEPOSTHOCTH.

11. ®opmyna bepnynnu.

12. JlokanwpHasi ¥ MHTErpadbHas Teopemsl Jlarmmaca.

13. Ompenenenue W TUNBI ClydyailHBIX BenuuuH. [loHsATHE 3akoHA pacmpesieieHus CiaydailHOM
BeNMUMHBL. Ps pacnipeneneHus.

B
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14. UnrerpanpHas GyHKIHS pacnpeaeneHus BeposTHocTe. OnpeneneHne, BEpOSITHOCTHBIM CMBICT
U CBOMCTBA.
[InoTHOCTB BeposiTHOCTER. OrmpeneneHre, BEpOSTHOCTHBIM CMBICIH U CBOWCTBA.

15. CBsi3p MeXIy HMHTErpaJibHOM (PyHKIMEH pacmpeneneHuss BepOATHOCTEH M IUIOTHOCTBHIO
BEPOATHOCTEH.

16. Ompenenenue, BEpOSTHOCTHBI CMBICI M CBOMCTBA MAaTeMaTHYeCKOTO  OKUAAHUS JUIS
JUCKPETHBIX U HEMPEPBIBHBIX CIIy4YalHbIX BEJIUYHH.

17. Onpenenenne, BEpOATHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCUU.

18. buHOMUAaNBHBIN 3aKOH pacIpeae/ICHHs.

19. Cpennee u HamBeposATHENIIEE YHCIA TOSABICHUN COOBITHS IPH OMHOMHAIIBHOM PaCIpeIeIICHUH.

20. 3akon pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH paclpe/ieeHus] BEPOSITHOCTEH.

22. moKa3aTeNbHbIM 3aKOH paclpeieleHus: BEpOSITHOCTEH.

23. HopmanbHBIN 3aKOH pacipenesieHus] BEpOSTHOCTEH. BeposaTHOCTh momaganus HOPMAaJbHO
pacnpeesIeHHOM clIy4yailHOW BEJTMYHUHBI HA IIPOU3BOJIbHBINA KOHEUHBIM HHTEPBAIL.

24. BeposSTHOCTh TOMNaJaHUsl HOPMAJbHO PACIpENeICHHON CIy4JailHON BeNIWYMHBI Ha WHTEPBAJ,
CUMMETPUYHBINA OTHOCUTEIBHO cpenHero 3HaueHus. [Ipasuno tpex curm. Teopema JlsmyHoBa.

25. IlpenenbHbBIE TEOPEMBI TEOPUU BEPOSITHOCTEH.

MATEMATHYECKAS CTATUCTUKA

1. Ilpenmer u OCHOBHBIE 3aJjaul MATEMaTUYECKOM CTaTUCTUKU.

ITonsaTue o BeIOOpOUHOM MeToje. ['eHepanbHas U BBIOOPOYHAs COBOKYITHOCTH.

OcCHOBHbIE TIOHSATUS MAaTEMaTHYECKOW CTAaTUCTUKU  (BapUallMOHHBIA  psJl, dYacToTa,

OTHOCHUTEJIbHAS YacTOTa, CTATUCTHUECKOE pacHpesiesieHHe BEIOOPKH).

OMnupuueckast pyHKIMs pacrpeaeneHuss BBIOOPKH U €€ CBOMCTBA.

IToMroH 4acTOT U NMOJINTOH OTHOCUTENBHBIX 4aCTOT.

I'mcrorpamma 4acToT ¥ OTHOCHUTEIBHBIX YaCTOT.

Toueunsle o1leHKH apaMeTpoB pacnpeneieHus. TpeOoBaHUs K OLIEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYMBOCTH BBIOOPOYHBIX CPETHUX.

Bri6opouHnas 1 ucnpaBieHHas AUCHEPCUH.

10. MHTepBanbHBIE OLIEHKU. JJOBEpUTENBHBI WHTEPBAI U OBEPHUTEIbHAS BEPOATHOCTH. [loHsATHE
TOYHOCTH OLIEHKH.

11. ITocTtpoeHne OBEpPUTEIHLHOTO MHTEpBaja Ul OLIEHKH I'e€HEepalbHOM CpelHEW NpU H3BECTHOM
CpEIHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

w N

©CoN A

Tunosbsie BapUaHTHI O0UJIETOB
o aucuuiuinee « Teopus BeposTHOCTEH»

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOI ®EJEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHUE BBICIHIET'O OBPA3OBAHUA
«MOCKOBCKHUHA NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHM MNOJIUTEX)
dakynbTeT 6a30BBIX KOMITETCHIIHH, kadenpa «MaremaTukay

OopazoBarenbHas nporpamma 15.03.03 «IIpukiagHas MexaHuKa»
Kypc 1, cemectp 2

DK3aMeHAIHOHHBIN onyteT No 1
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4. TInoTHOCTH BEpOSITHOCTEH paBHA

Teopema yMHOKEHHST BEPOSITHOCTEH JIJIs1 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHH.
HaiiTi BeposTHOCTH pabOThI SJIEKTPUUECKOM 11enr, N300paKeHHOI Ha pHC., €CIIU BEPOSTHOCTD
paboThl KXKIOT0 U3 HE3aBUCUMO pa0OTaONIMX 3JeMEeHTOB 1ienu paBHa P=0.9.

}

B mapruu 10% Hectangapthbeix aeraneil. Haynauy orobpansl 3 geramu. CocTaBUTh 3aKOH
pacripesielieHus YUClla CTaHIapTHBIX JeTanel Cpear OTOOpaHHbIX.

0 npu X< -2
f(xX)=<a(x+2) npu -2<x<2
0 npu X> 2.

Haiitu: & F(X), M(X).

YTBepkaeHo Ha 3acenanuu Kadenpsl matematuku « 30» 04 2025 r., mpotokomn Ne 7

3aB. kadenpoii O.M. bapanosa / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMIIETCHIIHH, kadenpa «MatemaTukay
OopasosarenbHas nporpamMma 15.03.03 «IIpuknanHas MexaHuKa»
Kypc 1, cemectp 2

DK3aMeHAIMOHHBIN OnJjieT Neo 2

WuTterpanbHas GyHKIMS pacnpeieNeHusi BEpOATHOCTEH CilydaifHOW BEeIUYHHBI: ONPEeNCHHE,
BEPOSITHOCTHBIN CMBICII U CBOMCTBA.

B xommuekre 8 neranei, U3 HUX 5 CTaHOApTHBIX, OCTAJIBHBIE HECTaHAApTHBIE. M3BIekaroTcs
Haynaudy 4 neranu. KakoBa BEpOSTHOCTBh TOTO, UTO HE MEHEE TPEX AETAIEH CPEIU U3BICUYECHHBIX
OKa)XyTCsl CTAHIAPTHBIMHU.

Huamertp orBepctusi X - HempepblBHAS ClydaiiHas BeJMYUHA, pacHpejeNeHHas 110

HOpManbHOMy 3akoHy ¢ mapamerpamu @ =100 mm, 0 =2 MM, [lnamerp Bana pasen 99 mm. Haiitu
BEPOATHOCTH TOT'O, UTO BaJl BOMIET B OTBEPCTHE.
JlaHbl psiibl pacipeesieHHsl HE3aBUCUMBbIX CTy4YailHbIX BEIMYMH

o . o 2
Haiitu aucnepcuro ciydaitaoit senmunael Z = X~ —2Y.
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VYT1BepxkaeHo Ha 3aceaannu kadenpsl MmaremMatuku «_30» 04 2025 r., mpotokosa Ne 7

3aB. kadenpoii O.M. bapanoga / /

J1J1s mpoBeIeHU s POMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAWH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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