[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: Makcumos Anexceit bopvzaBICTEPCTBO HAVKU U BBICILIETO OBPA3OBAHU S POCCUNCKOI ®ENEPALIMU

LlomkHocTb: Anpgy AR O APRBOFBINRISE MNBFBHOMHOE OBPA3OBATEILHOE YUPEXIEHUE BHICIIEFO OBPA3OBAHMS
[ata nognucanus: 21.10.2023 14:10:05 o .
Vit nporpasai ko «MOCKOBCKHIA TIONMMTEXHUYECKUI YHUBEPCUTET»

8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCKO BCKI/Iﬁ HOJII/ITEX)

CDaKYJ'IBTeT MAallTHHOCTPOCHUA

YTBEPXIAIO

Jlexan q)aKyJIB/’_LQTmJOCTpoeHHH
’4,2 /E.B. CaoHOB/

«16» despass 2023r.

PABOYAS ITPOI'PAMMA TUCIUAITINHBI

Teopus BeposiTHOCTEH

Hampasnenue noaroroBku
15.03.01 MamuHocTpO€EHHe

[Tpodub
«BbIcOK03(PeKTHUBHBIC TEXHOJOTHYECKHE NPOLECCHI U 000PYA0OBAHUE)

KBanudukanus
O0akanaBp

®opmbl 00yueHUs

OoJYHasd
3a09Has

Mocksa, 2023 r.



Pa3paboTuuk:
JIOLIEHT, K.H.,

KaH[. (U3UKO-MaTeMaTUYECKUX HayK, TOLEHT /E.A. Koran/

CoracoBaHo:

HN.o. 3aB. kadenpoit «MaTeMaTrnka,

/
{/70«‘ s o (//?’/S /H.B. BacunseBa/

KaHauaar (l)I/IBI/IKO-MaTGEMaTI/I‘-IGCKI/IX HayK

3aenyromuii kadenpoi «TexHonoruu u 000pyJ0BaHUE MAITMHOCTPOCHHU S

K.1.H., norieHt | A .H.BacunbeB

Conep:xanue



=

2. MecTo OMCUHUIUIMHBI B CTPYKTYPE 00Pa30BATEIbHON HPOTPAMMBL. .. .. .euueneeneenenennns.
3. CTpyKTypa U COACPKAHUE TUCIIUTIIIIHBL. . . ... eeneeettnt et et eteatteae e eeeaeaneanenns
3.1. Buapl yueOHON PAGOTHI U TPYIOCMKOCTD . ... e vt euseenetanseenneeanesenneenneeenneennnnnns
3.2. TeMaTH4eCKUH TJIAH U3YUCHUS TUCIUTITIHBL. .. .eueenettteneentenenneneeneanenenan
1S JRC TR @10 D1 ()72 207 (ST 0206110030111 1 1.5 SS0SO
3.4. Temaruka CEMUHAPCKUX/TPAKTUYECKUX U JTA0OPATOPHBIX 3AHIATUR. .. ....eveenennen..
4. VYdeOHO-METOINYECKOE U HHDOPMAITMOHHOE OOCCTICUCHME. . ... 'vvveneeeenreenneenneeennenns
4.1. HOPMATHUBHAS JIATEPATYPA. « . ueeenreennaeenneenteenteenneennee et enneenneeentreennaeennns
4.2, OCHOBHAS JIATCPATYPA. + .+t uvvennrenteenneeanteenneeanssenneeeneeenseennesaremieeenaeeessseees
4.3. JIOTIONHUTEIIBHAS JTATCPATYPA ..+ veeueeneeneennenneennenneeneeneeaneeneenseaneeneennennns
4.4, DNEKTPOHHBIC O0PAZOBATEITBHBIC PECYPCBI. .. et nrteenteenneeenneeineeanneanneeanneans
4.5. JIumeH3noHHOE U CBOOOTHO PACHPOCTPaHIEMOE TPOrpaMMHOE 00eCIICUeHHE. . . . ..
4.6. CoBpemeHHbIC NTpodeccHoHaNbHBIC 0a3bl JaHHBIX U HH()OPMAIIMOHHBIC CITPABOY-
1203 (S0 % (o L)L 15 (P
5. MarepuanbHO-TEXHHUUECKOE OOCCTICUCHUE . . ... uenueenteeneeneeeneantenteaneeteaneeneenne s
CTNY, (54 00Di 17 1 (S04 % (S TS O (3 91 2011 SO
6.1. Meroanueckrue peKOMEHIAINH JIJIs PENo/iaBaTelsl 10 OpraHu3aluyu OOy4EeHHUS. ..
6.2. Meroauueckre yKa3zaHus i 00yJaIONUXCsl [I0 OCBOSHUIO JUCIHILIUHEL. . ... ......
T 200): 510} (913 (032 12 13 Qo7 111 (v o : T
[Tpunoxxenue 1. TemaTuueckuil IIaH CONEPIKAHUSA JUCIMIITMHBL. . ... euueeneenneeneinieaneeanaen.
[TpunosxkeHne 2. QOH OLEHOUHBIX CPEIICTB . ...t uuvntentanteneeneenneaneeneeaeeeneeaneaneaneeanns
1. MeToapl KOHTPOJIS U OLIEHUBAHUS PE3YTBTATOB OOYUCHMS. .. . e'veneeneeeeneaneanennenn
2. lllxana u KpUTEPUU OLIEHUBAHUS PE3YTBTATOB OOYUCHHUSM. .. vvneeeeeneaneeaneaneannnns
RN 01 (51 (01 113 (Sl 0131 (4 1 - : H PSPPSR
3.1, TEKYHIMHM KOHTPOIB ... e e uttttentent ettt et et ete et e et ete ettt et et etenaeeenean
3.2, TIpOMEKYTOUHAST ATTECTAITH . ..\ eeeensenreeneenneereeneenseaneeneenseeneensenseaneenss

]_IeJ'II/I, 3aa4i U IJIaHUPYEMBIC PE3YJILTAThI O6yLIeHI/I$I 10 AMCHHUITIINHEC

1. Hesn, 3a7aun U IVIAHUPYeEMBbIe Pe3yJbTAThI 00y4eHUs 110

JUCIHMIIINHE



K 0oCHOBHBIM yensim 0CBOEHUS AUCHUIUIMHBI « Teopust BEpOATHOCTEN) ClaeayeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0ILell MaTeMaTU4eCKON KyIbTYpHI;

- IpuoOpeTeHHre CTYACHTaMU IIUPOKOr0 Kpyra MaTeMaTHYeCKHX 3HaHWM, YMEHHH u
HAaBbBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTHEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHUE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSITEIbHOTO U3YUEHUs YUeOHOM 1 Hay4-
HOM JINTEepaTyphbl, COAEPIKALLECH MATEMATUYECKUE CBEICHUS U PE3YJILTATHI;

- MIOATOTOBKY CTY/ECHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBAIM(DUKAIIMOHHOM Xapak-
TEPUCTHKOW OakayiaBpa 10 HampaBJICHUIO, B TOM 4Hcie (pOpMUpPOBaHUE YMEHHI HCIIOJIb30BaTh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCUOHATBHON AESITEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOM TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTMUECKHUX PUCKOB COBPEMEHHOH HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUs TUCHUILIUHBI «Teopus BeposSTHOCTEH» ClieqyeT OTHe-
CTH:

- OCBOGHHUE CTY/JICHTAMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOTIO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOdyemoro Habopa KOMIETEHIMI, COOTBETCTBYIOIIUX €r0
HAIPaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne mno aucuuiuinHe «Teopus BeposTHOCTEH» HampaBieHO Ha (GOPMUPOBAHUE
y 00yJaromuxcs clieayromux kommereHuii B cootserctBuu ¢ ®I'OC 15.03.01 «Mamunoctpo-
€HHE», YTBEP)KIEHHBIM npuKkazoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Ko 1 HauMeHOBaHHE KOMIIETEH U NuaukaTopbl J0CTHKEHUS KOMITe-
TeHIUH
OIIK-1 Cnocoben npumensTs ecrectBeHHO- | MOIIK-1.1. [Ipumensier ectecTBEeHHOHAy4-
Hay4HBIC ¥ OOLICUHKEHEPHBIC 3HAHUSA METO- | Hble U OONIEUHIKEHEPHBIE 3HAHMS, METOBI
Abl MATEMAaTUICCKOr'0 aHaan3a 1 MOACINPO- MaTeMaTUYECKOr0 aHalIN3a U MOAECIUPOBAHUS
BaHMs B IPO(ECCUOHAIBHOMN JIESATENBHOCTH IIPU peleHnH: IPOQECCHOHAIBHBIX 33189

NOIIK-1.2. JIleMOHCTpUpPYET HAaBBIKH UCIIOJb-
30BaHUsI 3HAHUH (PU3UKU U MAaTEeMaTHKH JIJIS
pelLeHHs 3a1a4 TEOPETHUECKOr0 XapakTepa B
poeCCHOHATBHON e TETHHOCTH

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

JucnuninuHa OTHOCUTCS K 00s3aTenbHOM yacTu O50ka b1: Monynps «Matematndeckue u ecte-
CTBEHHO-HAYUYHbIE TUCIUIUIMHBDY.
Jucnurnnuna 6a3upyeTcs Ha CIeAYIOIIHNX, TPOUICHHBIX TUCIUIUINHAX

- TUHEeHas anredpa;

- MaTeMaTHYCCKUN aHaIIN3.
Hucuunnuna «Teopust BEposITHOCTEM» JTOTHYECKU CBSI3aHA € MOCIEIYIOUMMU JUCHUTIITNHAMU
B obs3amenvuotl vacmu:

- (husuka;

- OJIEKTPOTEXHHUKA U DJICKTPOHUKA,;

- METPOJIOTHUS CTAHIAPTHU3AIMS U CePTHPHUKAIKS;

- OCHOBBI TEOPETUYECKUX U IKCIIEPUMEHTATBHBIX UCCIICT0OBAHMI,

- 5JKOHOMHMKA U yNPABJIEHUE MAITUHOCTPOUTEIBHBIM IIPOU3BOICTBOM,;



- KOHTPOJIb Ka4€CTBA CBAPHBIX COCAVHECHUN;

- (huznyecKre OCHOBBI KOHIICHTPUPOBAHHBIX TOTOKOB SHEPTHH;

- OCHOBBI MaTEMAaTHYECKOTO MOJEINPOBAHMS TEXHOJIOTMYECKUX ITPOLIECCOB.
B uacmu snexmugHbIX OUCYUnIuH:

- Hepa3pylLlaroliue MeTOIbl KOHTPOJIS U3ACIUM;

- HaJIE)KHOCTh U IMATHOCTUKA TEXHOJIOTMYECKUX CUCTEM.

3. CTpykTypa u coaep:KaHue TUCIUNIUHBI

OO01mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIC eAMHUIIBI - 108 Jacos.

3.1. Buabl yueOHoii padoThbl U TPYA0EMKOCTH

3.1.1. Ounas ¢gopma o0yueHust

Ne Buj yueOHoii padoThI Koawecrso Cemectp 4
4acoB
n/n
AyIUTOpPHBIE 3aHATUS 36 36
B Tom uucie:
Jlexumn 18 18
1.
CemuHapCcKue/MpakTHIECKUE 3aHATHS 18 18
2.
JlaGopaTopHblie 3aHATHS - -
CamocrosiTesibHas padora 72 72
IIpoMe:kyTOoUHasI aTTECTALUSA
3K3aMEH D C)
Hroro 108 108
3.1.2. 3aounasi popma o0yueHuUs1
. KosmmuectBo
n/n Bua yueonoii pa6ornl 4ACOB Cemectp 4
AyIMTOpHBIE 3aHATHS 12 12
B Tom uuce:
Jlexnuu 6 6
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS 6 6
2.
JlaGopaTopHblie 3aHATHS - -
CamocTosiTe1bHAs1 padoTa 98 98
IIpomeskyTOouHAs aTTecTAUMS




3K3aMEH D C)

HTtoro 110 110

3.2. TemaTu4yeckuii NJIaH U3y4YeHHUs TUCHUNIMHBI
Pazmemnén B npmiioxkenuu 1 k pabodeii mporpamme.

3.3.  Conep:kanue pa3aejoB IMCUUILTHHbBI

BBeaenue

[Ipenmer, 3agaun U coaep:kaHue AUCUMILTUHBL. OCHOBHBIEC STalbl PA3BUTUS JAUCLUILIH-
Hbl. CTpyKTypa Kypca, ero MecTo M poJib B MOJATOTOBKE OakanaBpa, CBsI3b C IPYTMMH JIUCHHUTLIH-
HaMHU.

Tema 1. Beenenune. DnemenTsl KoOMOMHaTOpUKU. [IpaBuiia cyMMBbl ¥ IPOU3BEIECHUS KOM-
6unatopuku. CoennHeHus (pa3MelIleHus, IepecTaHOBKH, COYETaHuUs).

Buapl cnyuaiinbix coObiTuii. Kitaccuueckoe M CTaTUCTUYECKOE OMPENENICHUsI BEPOSTHO-
CTH MOsiBJICHUs coObITUS. CBA3b M pazanuue Mexay HuUMH. [IpuHiun cratuctuiyeckoil yctondu-
BOCTH OTHOCHUTEJIBHBIX 4acTOT. HemocpeacTBEHHBIN TOACYET BEPOATHOCTH HA OCHOBE KJIacCHYe-
CKOro omnpejeseHus. ['eomerpuueckoe onpeaeaeHe BepOSTHOCTH MOSBIEHUs cOObITUS. 3aadya
broddona.

Tema 2. Anrebpa coObiTuil. Teopembl ClIOKEHHsI BEPOATHOCTEH JUIi HECOBMECTHBIX U
COBMECTHBIX COOBITHH, TEOPEMbl YMHOXXEHUSI BEPOSITHOCTEH Ui 3aBUCHUMBIX U HE3aBUCHUMBIX
coObITuii. @opmymbl MOJNHON BeposiTHOCTH, beiteca n bepuymnu. JlokaneHass U MHTErpagbHas
teopemsl Jlamaca.

Tema 3. Cinyuaiinsle BenuuuHbl. [loHsATHE 3aKOHA paclipe/iesleHus] TUCKPETHOM cirydaii-
HOM BEJIMYMHBI U CIIOCOOBI ero onucaHusi. OCHOBHBIE 3aKOHBI pacnpeieNieHus JUCKPETHOM CITy-
qaifHOW BEIMYMHBI (THIIepreoMeTpudeckuii, OMHOMUaNbHbIH, pacupeaenenue [lyaccona).

Tema 4. YucnoBble XapaKTEpUCTUKH JUCKPETHBIX CIy4yalHBIX BeIMYMH. MaremaTuue-
CKO€ 0’KMJIaHHME U JTUCIIEPCUS CIIyYalHbIX BEJIMYUH, UX BEPOATHOCTHBIN CMBICI U CBOWCTBA.

Tema 5. HenpepsiBHbIE cityyaliHble BenuUuHbL. MIHTerpanbHas GyHKIuUs pacrpeaeneHusl.
[TnotHOCTH BeposiTHOCTeH. CBsA3b MEXAy MHTErpalbHOM (yHKLUEH pacnpeneneHust U MIOTHO-
CTBIO BEPOSITHOCTEW. MaremMaTndecKkoe OKHUJIaHNE U TUCIIEPCHs HEPEPBIBHOM CIIy4allHOM BEU-
YHHBI.

OcHOBHBIE 3aKOHBI pacHpeiesieHUs] HENPEPBIBHBIX CIy4allHBIX BEIMUYUH. PaBHOMEPHBIH,
MOKa3aTeNIbHBIA 3aKOHBI. HopManbHBIN 3aKOH paclipeneneHus. BeposaTHOCTh nomagaHus HOp-
MaJIbHO PACHPEICIICHHON CIy4ailHON BEJIMYMHBI HA MMPOU3BOJIBHBIN KOHEYHBIM MHTEpPBaJI, HA WH-
TepBajl, CAMMETPUYHBIN OTHOCUTEIBHO CpEeIHEro 3HaueHus. [IpaBuiio Tpex curm.

Tema 6. [IpenenbHbIe TeopeMbl Teopun BeposTHocTel. HepaBercTBo Uebrrmena. Teope-
ma YeonieBa. Teopema bepnymnu. LlenTpanbHast nmpeesnbHas Teopema.

Tema 7. IlpuMeHeHue TeOpuu BEPOSITHOCTEN K CTaTHCTUYECKON 00paboTKe 3KCIepuMeH-
ToB. OCHOBHBIE 33aJ]aul MaTeMaTH4ecKoi craTucTuku. [loHsTHEe 0 BBIOOpOYHOM MeTojne. I'eHe-
pasibHasg U BBIOOpOYHAsi COBOKYMHOCTH. [locTpoeHue sMmnupudeckoil pyHKIMU pacnpeesieHus
BBIOOPKH, IMOJIMTOHA U THCTOTPAMMBI OTHOCHUTENIBHBIX 4acTOT. ToueuHble OLIEHKU MapaMmeTpoB
pacnpenenenusi. TpeboBaHus k HUM. BeiOopounas cpennsis. BeiOopouHas 1 ucnpapieHHas Juc-
nepcuu. MHTepBanbHbie OlleHKU. [IocTpoeHre NOBEPUTENBLHOIO HHTEPBAIA I MATEMaTUYECKO-
ro oxxuganus. Cimydail Manaoi BEIOOPKH.



3.4. TemaTnka NpaKTHYECKUX 3aHATHH MO IUCUHUIIHHE
«Teopust BeposiTHOCTEIH»
3.4.1. Ounas ¢popma od0yueHust

Ne Tema 3ansaTHs

n/m

1 OneMeHThl KOMOWHATOpPUKH. HemocpencTBEHHBINH MOACYET BEPOSTHOCTH Ha OCHOBE
KJIACCUYECKOI'0 OIPE/IeNICHHSL.

2 3a1auu Ha IPUMEHEHHE OCHOBHBIX TEOPEM TEOPHU BEPOSITHOCTEH.

3 dopmyiia nojHOU BeposiTHOCTU. DPopmyiibl beiteca.

4 ®Popmyna bepHyiuiy, JoKaabHas U HHTErpalIbHAs TeopeMsl Jlamnaca.

5 [TocTpoeHue 3aKOHOB pacHpeeseHHs] JUCKPETHBIX CITy4YailHbIX BEJIUYUH.

6 BblunciieHne YicaoBbIX XapaKTEePUCTUK TUCKPETHBIX CIy4YallHbIX BEJIUYUH.

7 3amaun Ha HAXOXKACHUE CBS3M MEXKIy MHTErpalibHOW (DyHKIMEH pacmpenereHus Bepo-
ATHOCTEH HeNpepbIBHOW ClIyyailHON BEJIMYMHBI U INIOTHOCTBIO BEPOSITHOCTEH.

8 3aaun Ha MOCTPOCHHE 3aKOHOB PACIPE/IeNICHHsI HENPEPBIBHBIX CIYYalHBIX BEJITUYMH.

9 KoHTpoabpHOE TeCTUPOBaHUE IO KYPCY.

3.4.2. 3aounas ¢opma o0yuyenus

Ne Tema 3ansaTHA

n/m

1 Cayuaiinble coObiTusl. OnipesiesieHusi BEpOSITHOCTH MOSBJICHUS CIIY4allHOTO COOBITHSI.

2 Anrebpa coOBITHH.

3 Cryvaiinple BeTHUUHBL. 3a7a4il Ha ONPEICIICHHE YUCIOBBIX XapaKTEPUCTHK CITydaitHBIX
BEJIMYMH. 3aKOHBI PacHpeaeSICHHs CITy4ailHbIX BEJIUYUH.

4 3a/1auy Ha NOCTPOEHUE 3aKOHOB pacIpe/ieIeH sl Cy4yallHbIX BEIUYHUH.

5 [TpuMeHeHHEe TeopuH BEpOSITHOCTEN K CTaTUCTUYECKOM 00paboTke 3kcriepuMeHTOB. [lo-
CTPOCHHUE IMITMPUUECKON (PYHKIIUN pactpeneseHHs] BBIOOPKH, IMOJUTOHA M THCTOTPaM-
Mbl OTHOCUTEJIBHBIX YacTOT.

6 BpIunciienne ToueYHbIX M HHTEPBAIBHBIX OLIEHOK MMapaMEeTPOB PaCTIPEICTICHHUSI.

4, Y4yeOHO-MeTOAM4YECKOEe U MH(POPMALIMOHHOE O0ecriedyeHue
4.1. HopmartuBHbie 1okyMeHTbI H 'OCThI
1. ®1rOC 15.03.01. Mammnoctpoenue. 2021.

AkaneMuyeckuil ydeOHbIH 11aH o HanpasieHuto noarorosku: 15.03.01 MamunocTpoenue.
[Tpoduis: BeicokoadhekTrBHBIE TEXHOIOTHUECKHUE MpoLecchl U 00opynoBanue. dopma
0o0ydeHust — ounas. 2023.

AxkaneMuyeckuii yueOHbIH I1aH 10 HanpaBieHuto noarotoBku: 15.03.01 MamuHocTpoeHue.
[Tpoduns: BeicokoaddhekTuBHBIE TEXHOIOTUYECKUE TpolLiecCchl 1 00opyaoBanue. @opma
oOyueHus — 3aouHas. 2023.

Marpuia pacupenesieHus KOMIETEHIMI o HanpaBiaeHuto moarotosku 15.03.01 Mammuno-
ctpoenue. [Ipopuib: BeicokoapdekTHBHBIE TEXHOIOTHYECKHE TPOLIECCH M 000pyI0BaHUE.
®dopmbl 00yUeHHS: ouHas, 3a09Hast. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEeXHOJIOrM4ecKkoro passutus Poccuniickoit deneparum».



6. Ilpuka3 MwunucTepcTBa 0Opa3oBanus u Hayku Poccuiickoit deneparuu ot 23.08.2017 Ne
816 «O6 yrBepxxknenun [lopsiaka mpUMEHEHHs OpraHU3aLUsAMH, OCYHIECTBISIOMKUMU 00pa-
30BaTEIbHYIO JEATEIIBHOCTD, 3JIEKTPOHHOIO OOydYeHMsI, AMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI NIpHU peanu3auy 00pa30BaTeIbHbIX IPOTPAMM).

4.2. OcHOoBHas JuTEpaTypa:

1. I'mypman B.E. Teopus BeposiTHOCTEH M MaTeMaTH4ecKas CTaTHCTHKA. 12-¢ u3m. crep. M.:
FOpaiit, 2013; 1999, 139 k3.

4.3. lonoiHUTEIbHAA JIUTEPATYypPA:

1. Koran E.A. DiieMeHTBI T€OpUH BEPOSITHOCTEH MU MAaTeMaTUYECKOW CTAaTUCTUKH. Y4eOHOE IOo-
cobue no aucuumiauHe «MaTemaTuka» s CTYAEHTOB, OOydyaroUuxcs MO CIENHAIbHOCTU
«ABTomoOuie- u TpakTopoctpoeHue. M. 2007. 423 3k3.

2. Benrtuens E.C., OBuapoB JI.A. Teopusi BEpOsATHOCTEH U €€ WHKEHEPHbIE MPIIOKEHUS. Yueo.
nocoOue 1 BTY30B. 2-¢ u31., crep. M.: Bricmas mkomna. 2000. 480 c.

3. Koran E.A., Opuenko A.A. Teopust BEpOSTHOCTEH M MaTeMaTHYECKasi CTATUCTHKA: y4eOHUK
/ M.: UHOPA-M, 2019. 250 c.

4. Myxanos C.A., Koran E.A., XKyxosa I'.C. Teopust BeposiTHOCTE!l U MaTeMaTu4yecKasi CTaTu-
cTuKa. YueOHOe d3JeKTpOHHOe u3aaHue. PerucrpammonHoe cuaerenbctBo DI'YIT HOI]
«Uupopmpeructp». Ned3264. M.: YauBepcuteT MamuHocTpoenus, 2015.

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIe PeCYpPChI

[IpoBeneHue 3aHATHI U ATTECTALMI BO3MOXHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-
CTeMBI JIUCTAaHIUOHHOTO 00y4eHus yausepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaremaTHKay IEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo BceMm paznenam
HpOrpaMMEI..

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

Pa3pabGorannbie DOP BKIIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsinox mpoBeneHus: paboT B AUCTAHIIMOHHOM (hOopMaTe yCTaHABIMBAETCS OT/IEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOPa MO ydeOHOH paboTe U/UITH LIEHTPOM y4eOHO-METOINYeCKOil paboThI.

HNHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIMUECKHE MaTepUaNIbl B SJIEKTPOHHOM BHJIE,
MMPEACTAaBJICHHLIC Ha calte mospolytech.ru B pasaciic: ((HeHTp MaTeMaTu4deCcKoro 06pa3OBaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);
http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecThl 1o Teopuu Be-

pOHTHOCTCﬁ 1 MaTeMaTHYEeCKOI CTaTUCTHKE.
[Tone3nbie yaeOHO-MeTOANYECKHE U MH(OPMAITHOHHBIC MAaTEPHANTBI TTPEICTABICHBI Ha caiTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» g ocBoe-
HUS TUCIMILIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
Ka)K}IBIfI CTYACHT oOecrieued HHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3JICKTPOHHBIM
6ubIMoTeKaM yHUBEpCUTETA:
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k smekTpOHHO-OMOIMOTEYHBIM CHCTE-
MaM (9JIEKTPOHHBIM OMOTHOTEKAM).
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4.5. JInueH3noOHHOE M CBOOOIHO PACIPOCTPaHsieMOe MPOrPaMMHOe

o0ecnieyeHue
Ne| Hammenosanue | Paszpabotumk [1O | HoctynHocts (iu- | Cchuika Ha Enunsiii peectp
(npaBoobiaa- LIEH3MOHHOE, CBO- | POCCHUUCKUX MPOTPaMM JIst
TEJb) 00HO pacmpo- OBM u B/] (npu Hamm4mmn)
CTpaHsieMoe)
Astra Linux | OO0 JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
MoiiOduc OO0 "HOBBIE JIueH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe NpodeccHoHATbHBIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JI1 OCBOEHUS TN CHMIJIMHbBI:

HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTh

HNudopmanuoHHO-cipaBOYHbIE CHCTEMbI

HocrynHa B cetu UH-
TEepHET 0e3 orpaHuye-
HUU

https://stackoverflow.co

Stack Overflow
m/

Nupopmannonnsie pecypebl Cetn

KoncysbrantlTmoc http:// www.consultant.ru | ToctymHo

ITopran PenepanbHbIX rocynap-
CTBEHHBIX 00pa3oBarTeNbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JapTOB BhICLIET0 00pa30BaHUS

JIEKTPOHHO-0HOJINOTEYHbIEe CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctynHa B cetn Un-
TepHeT 0e3 orpaHuye-

HHH
IPR Books https://www.iprbookshop | locrynna B cetu WUH-
ru/ TepHeT 0e3 orpaHuye-

HHH

IIpodeccnonanbHbie 0a3bl JaHHBIX



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

baza qaHHBIX HAyYHOM AIIEKTPOH- http://www:.elibrary.ru JlocTymHO
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JlocrymHo
noJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduyueckas u
HayKoMeTpudeckas (Onbmmomerpu-
yeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘leCKOe odecreueHue ANCIHUIIJINHBI

MaTepI/IaJIBHO — TeXHHU4YECKas Oasza YHUBCPCUTECTA obecrieynuBaeT IMPOBCACHUC BCCX BUI0OB
3aHSATHH, IIPEIYCMOTPEHHBIX YUCOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Martemartuka» He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HC-
NOJIB3YeT y4eOHbIC ayUTOPUH U3 001Iero poH/Ia YHUBEPCUTETA.

[Ipr HEOOXOAMMOCTHU JJIsl TPOBECHHUS MHTEPAKTHBHBIX MPAKTHYCCKUX 3aHATHHA HCIOJb-
3YIOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeTozmqecxne PEKOMEHIAIUNA

6.1. MeToanueckue peKOMeHIAIUH IS IPenoaaBaTes
10 OPraHu3anuu 00y4yeHust

IIpexne Bcero, cienyer oOpaTUTh BHUMAaHME CTYJEHTOB HA TO, YTO NMPAKTHUECKU BECh
M3y4aeMblil UMH MaTepuai He TpeOyeT Kakoi-Tub0 crenuanbHO (JI0NOJTHUTENbHOM) MOAT0TOB-
KA U BIIOJIHE MOXKET OBITh YCIEIIHO M3y4YeH, €CIM CTYAEHTHl OyJyT Moceuiatb 3aHsITHs, CBOE-
BPEMEHHO BBINOJHATh JOMAILIHUE 3aJaHUsl U MOJb30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOI
IUTAHOBBIX KOHCYJIBTALUN B TEYEHUE KaXKJIOTO ceMecTpa. Bomlenmme B Kypc T€OpUH BEPOSTHO-
CTeH pa3zienbl SBISIOTCS KJIACCUUECKUMH, B TO K€ BPEMs OHU MPAKTUYECKU OPUEHTUPOBAHBI, TaK
KaK UMEIOT IIMPOKOE PaclpoCTpaHEHHUE AJIs PELICHUs Pa3HOrO poja 3aJad BHYTPHU CaMOM Mare-
MaTHK{ W TPUKIAJHBIX 3a7a4. MIX ocBoeHHME MOMOXKET CTyAEHTaM JIOTUYECKH BEpHO, apryMeH-
TUPOBAHO M SICHO CTPOUTH YCTHYIO U NUCBMEHHYIO PEub, YCIEIIHO NPUMEHATh HAKOIUIEHHBIE
3HaHUS B IPO(eCcCHOHAIBHON 1eATEIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/AEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JIUTEPATypy, a B KOHIIE CEMECTpPa JIaTh CIIUCOK BOMPOCOB JIJIsl HOJATOTOBKH K AK3aMe-
HY.

Ha nepBomM 3aHsATHN 110 JUCHUILIMHE ClEeAYyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYIEH-
TOB 0 BHJIE M (hopMax TEKyIIel U MPOMEXYTOYHON aTTeCcTaluii MO AUCHUIUIMHE, CPOKaX UX MPo-
BEJICHMUSI, YCIIOBUSX JIOMYCKA K MPOMEKYTOUHOM aTTeCTalluy, IPUMEHSIEMBIX BUAAX TPOMEXKY-
TOYHOTO KOHTPOJIS.

W3noxxeHne TEOpEeTHYECKOro MaTepuaia JOJKHO COMPOBOXKAATHCA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENOaBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKH [P PEIIEHUH 3a/1a4ll He OTBJIEKAJIM OT IJIABHOTO: OCMBICIECHUS UJIEU U CYTU MpUMe-
HseMBIX MeToA0B. Crenyer Bceria ykasplBaTh IPUMEPBl IPAKTUUECKOTO IIPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U GopmMyIL.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHU30BaHBI IpEnoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPHOJUYECKOE BBIMOJIHEHHE CTYIEHTaMH HEOOJbIION caMOCTOsI-
TEJIbHOM padOoThI B ayJTUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHara.
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[IpenogaBaTens, BeAyHIMI MpPaKTHYECKHE 3aHSTHUS, JOHKEH COIJIACOBBIBATH ydeOHO-
TEMaTUYECKH IJIaH 3aHATHH C JIEKTOPOM, UCTIOIL30BaTh €AUHYIO CHCTEMY 0003HAUYCHUH.

[IpenogaBatento ciaenyeT N10OMBATHCS CUCTEMATHUECKONH HENMPEPBIBHON pabOThI CTYACH-
TOB B TEYCHUE CEMECTPa, HEOOXOIUMO BBISIBIIATh CUIIBHBIX CTYACHTOB U MPHUBIIEKATh UX K HAy4-
HOM paboTe, K Y4acTHIO B Pa3HOTO po/ia OJIMMITNAAAaX U KOHKYpCax.

CTyaeHT NOKEeH OIIyIIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTeNsl B JOCTHKEHUH KOHEU-
HOTO pe3ysbTaTa: B NMPUOOPETEHHH OOYYAIOUIMMUCS MPOYHBIX 3HAHUI, YMEHUH U BIIaJCHUS
HAKOIUICHHOH MH(pOpManmei uis pelieHus 3a1a4 B mpodeccnoHabHOM e TEIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATHI U aTTeCTAllMii BO3MOXKHO B JTUCTAHIIMOHHOM (hopMare ¢ MpUMeHe-
HHEM CHCTEMBI TUCTaHIIMOHHOTO 00ydyeHus yauepcutera (CIO-LMS) Ha ocHoBe pa3paboTaH-
HBIX Kadenpoit «MaTemaTrkay IJIEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo Bcem pas-
nenam nporpammel (cMm. 1. 4.4).

[opsimok npoBenieHns paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacIopsKEHUSIMU TIPOPEKTOpa MO yueOHO# paboTe W/WiU IICHTPOM y4eOHO-METOUYECKOM pa-
0OTHI.

6.2. MeToauueckue yKa3aHHus JJisl 00YyYAIOIIUXCS MO0 0CBOEHUIO

JTUCIHHMIIIMHBI

Jljig ycIienrHoro oBlafieHUsl MaTepralioM JaHHOTO pasjenia HeoOX0AUMO, MIPEKIE BCEro,
YETKO YCBOUTH OCHOBHBIE IIOHATHS TEOPUU BEPOSTHOCTEH, OUEHb IIMPOKO HCIOIb3yEMbIE B pa3-
JUYHBIX TPUIOKEHUSX: MOHATHE CIYy4YailHOrO COOBITHUSI U €r0 BEpOSTHOCTH, CYMMBI U MPOU3BE-
JEeHUST COOBITHM, MOHATHUS CIy4YailHOW BEJIMYMHBI M 3aKOHA €€ PacIpe/esIeHUs, MaTeMaTHu4ecKo-
ro OXKUJaHUA U JUCIEPCUH CIyYalHON BEJIMYUHBI.

Hano noHsTh, 4TO BEPOATHOCTH — 3TO YUCJIOBAsi ME€pa CTENEHNU BO3MOXXHOCTHU MOSBIICHUS
CIIy4aifHOTrO COOBITHS. 3HATh KJIACCUYECKOE, CTATUCTUYECKOE U F€OMETPUUECKOE OIpe/IeIeHU
BEPOATHOCTH, CBA3b U pa3inyue Mexay HUMHU. HecMOTpsl Ha BHENIHIOIO ITPOCTOTY KJIACCHYECKOM
dbopMyIbl ompeieneH s BeposTHOCTH cinydaiinoro cobbitus A: P(A) =M/ N, wenocpencraen-

HBII MOJICUET YKciaa N BCEBO3MOMXKHBIX MCXOJOB UCHBITAHUS U1 M - yKcia OJaronpHusTHBIX UCXO-
0B TpeOyeT npuMmeHeHus! GopMysl KoMOMHaTOpuKU. [Ipu 3TOM B KaXKI0W KOHKPETHOM 3ajaue
HaJ0 MpOoaHaIN3UpOBaTh, KAKOW THUIl COEAUHEHUN BO3HUKAET, KOTJa U3 HEKOTOPOIO0 MHOYKECTBA
AJIEMEHTOB U3BJIEKAETCS JIPYroe MOJAMHOXKECTBO (3TO MOTYT OBITh pa3MELICHUs], IepPeCTaHOBKU
win codetanus). [Ipu BeIYMCICHNN BEPOATHOCTEH CIIOKHBIX COOBITUI HA/l0 yMETh MPEJICTaBUTh
UX B BUJI€ CYMMBbI WIH MPOU3BEJCHUS (MJIM CyMMBI TPOU3BEAECHNUN) POCTHIX COOBITUI U MpUMe-
HUTb COOTBETCTBYIOLIIME OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH.

Hano uerko pa3nuyarh THNBI CIy4alHBIX BEJIWYUH — JAMCKPETHBIE M HENPEPHIBHBIE U
3HaTh OCHOBHBIE 3aKOHBI MX pacmpeneneHus (OmHomuanbHbli, [lyaccoHa, rumepreomerpudye-
CKH1, 0COOCHHO, HOPMAaJIbHBIN 3aKOH pacrpe/iesICHuUs ).

Jl1a onucaHus 3aKOHOB PACIpeAEICHUS] HENPEPBIBHBIX CIIyYallHbIX BEIMYMH MPUMEHSIOT
WHTETPATHHYIO (QYHKIUIO pacrpeeieHus BEPOSITHOCTEH ciydaiinoi Bemwuunbl F (X)u muror-

HocTh BepositHoctel f (X). Hamo ycBouTh ompesesneHust, BEepOSATHOCTHBIA CMBICT U CBOMCTBA

3TUX (QYHKIUH, CBSI3b MEXly HUMU U pacyeTHbIE (OPMYIIBI ISl UX ONpEeACTICHUSI.

Hano 3Hath ompeneneHue, pacyeTHble (OPMYINIBI U BEPOSATHOCTHBIA CMBICT OCHOBHBIX
YHUCIIOBBIX XapaKTEPUCTHK CIy4alHOM BEJIMYMHBI — MAaTEMaTHYEeCKOTo OXUAAHUS (CpPEeIHEro
3HAYEeHHUs) U JUCTIEPCUU (XapaKTEPUCTUKU pa3zdpoca BOZMOXKHBIX 3HAYCHUS CIy4alHOM BEINYH-
HbI OTHOCHTEIIFHO CPETHETO 3HAUCHU).

C Tteopueil BeposTHOCTEH TECHEHWIIMM 00pa3oM CBs3aHa MaTeMaTHuYecKas CTaTUCTHKA
BonbmnHCTBO €e BBIBOJIOB Oa3upyeTcs Ha MpeeIbHbIX TEOpEMax TEOPUU BEPOITHOCTEH.
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Bce xapakTtepucTHkH, H3ydaeMble B Kypce MaT€MAaTHYE€CKOW CTaTUCTHKH, SIBISIOTCS
CTaTUCTUYECKUMH aHAJIOraMU COOTBETCTBYIOIIUX XAPAaKTEPUCTUK, PACCMATPUBAEMBIX B TEOPUU
BEPOSITHOCTEM, MOJYYEHHBIMU Ha OCHOBE OIPAHMYEHHOr'0 YMCJa ONBITHBIX JaHHbIX. ClenoBa-
TEJIbHO, €CJIM, HAIIPUMEDP, MATEMAaTUYECKOE 0KUIAHUE U TUCIIEPCUS CIyYalHOW BEIUYMHBI, U3Y-
YaeMbl€ B TEOPUU BEPOSITHOCTEH, SBISIIOTCA XapaKTEPHBIMU HECIyYalHBIMU YHUCIAMH, TO UX
CTaTUCTHYECKUE aHAIOTU — BHIOOpOYHAs CpeaHss U BbIOOpOUYHas (WM MCIIpaBIIEHHAs) AUCIIEP-
CHUSl SIBJISIIOTCS CIIy4allHBIMHM BEJTMYMHAMMU, 3aBUCAIIUMU OT 00beMa U TUIA BBIOOPKU U Pa3iuy-
HBIMU JIJIs1 pa3HBIX BEIOOPOK.

Hazno o6s3aTenbHO 3HATh M YMETh BBIYUCIATH TOYCUHbIE OLIEHKH HEM3BECTHBIX MapameT-
POB pacIpeesieHus CIy4ailHON BEJIMYHMHBI - BEHIOOPOYHYIO CPEIHIOI U BBHIOOPOUHYIO (MM HC-
MPABJICHHYIO) IUCIIEPCHIO, TaK KaK JIF00as cTaTUCTHYEcKast 00paboTKa CBOAUTCS, MIPEKIE BCETO,
K HaXOXJEHUIO UIMEHHO 3TUX XapaKTEPUCTHK.

Crnenyet oOpaTuTh BHUMaHHE Ha TO, YTO 3TU OLICHKH SIBJISIOTCS MPUOIUKEHHBIMH, OCO-
OCHHO 7151 BEIOOPOK Majoro oobema, u Jjsl CYy>KACHUS O TOYHOCTH U HAJISKHOCTH ITHX OIICHOK
HAaJ0 YMETh IPUMEHSATh UHTEPBAJIbHBIC OLEHKHU U 3HATh METOJUKY MOCTPOCHUS JI0BEPUTEIBHBIX
MHTEPBAJIOB.

7. ®oH OLIEHOYHBIX CPEACTB

@DOH/I OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aensbl:

1. MeTtoapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB OOYICHHUS.
2. lllkaya 1 KpUTEPUU OIICHUBAHUS PE3YJIbTaTOB O0YUYCHUS.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexxyTouHasi aTTeCTallus.
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Ilpunoscenue 1

1. TemaTu4eckuii miian TucUMILIMHbI «Teopusi BeposATHOCTEN» 10 HANIPABJIEHUIO MOATOTOBKH
15.03.01 «MammHoOCTpOEeHHE)
IMpopuiab: «BbicokodpdeKTHUBHBIE TEXHOJOTHYECKHE MPOLECCHI M 000PY/10BaAHME»

(pbakamaBp)
Ounas ¢popma o0yueHust
Tox Hadopa 2023/2024
Buabl yueOHoii padoThl,
Dop-
N - BKJIIOUYASI CAMOCTOSITEILHYIO Buabl camocTosiTeIbHON PaGoThI MBI aT-
Pasnen § % ? paboTy CTy/IeHTOB, CTYJACHTOB Tecra-
3 s = 101011
/ SR L= U TPYA0EMKOCTh B Yacax
n/n
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | 113 | Pedepar | K/p |2 | 3
4 cemecTp
Tema 1. Brenenne. OCHOBHBIC TIOHS-
TUSL TEOPUH BeposaTHOCTe. CrnyuaiiHbie
coOpITHs, MX THOBL. Kilaccnyeckoe u
CTAaTHUCTUYECKOE OMPEECIICHUs BEpOAT-
1 HOCTH, UX CBOWCTBA. CBsA3b U pa3ianyuue 1 2 4 *
MeXny HUMHU. [IpuHIUN craTtucTude-
CKOH yCTOWMYMBOCTH OTHOCHTEIBHBIX 4
9acToT.
Brigaua 3agannii PT'P
DOnemMeHThl KOMOMHaTopuku. Hermo-
2 | CPEICTBEHHBIA TIOJCYET BEPOSTHOCTH 2 2 4
HAa OCHOBE KJIIACCHUYECKOTO Ompeene-
HUSL.
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['eomeTpuyeckast BEpOSTHOCTh. 3aaaya
broddona.

Tema 2. Anrebpa coObiTuii. 3aBHCH-
MbIC ¥ HE3aBUCHMBIEC COOBITHA. Y CIIOB-
Hasi BepoATHOCTh. OCHOBHBIE TEOPEMBbI
TEOPUHU BEPOSITHOCTEH.

®opmyna noiaHoW BeposTHOCTH. Dop-
MyIbl belieca.

®opmyna bepHysum, n0KanbHas U WH-
TerpajpHasi Teopemsl Jlaruiaca.
KonTposbnasi padora Nel mo ciay-
YAHHBIM COOBITHAM

Tema 3. CityvaiiHble BeTUYUHBI, UX TH-
Ibl, TOHSATHE 3aKOHA PACHpPEICIICHHUSI
CIIy4allHOM BEIMYHHBI.

OCHOBHBIE ~ 3aKOHBI  pacHpeeNeHHs
JIUCKPETHOM  CIIy4YalHOM  BEJIWYUHBI
(runepreomMeTpuuecKuii, OUHOMHAIIb-
HBIH, pacnpenenenue [lyaccona).

Tema 4. YucnoBble XapaKTEPUCTUKU
JUCKPETHBIX CIydyalHbIX BeJIWYMH. Ma-
TEMaTUYECKOe OKHUJIAHUE W JUCTIEPCHS
CIy4alHBIX BEJIMYHUH, UX BEPOSTHOCT-
HBIA CMBICII M CBOMCTBA.

10

Tema S. HemnpepbIBHbIE CllydallHbIE Be-
nnuuHbl. MHTerpanbHas QyHKUusS pac-
npene-

nenus. [InotHocTh BeposiTHOCTEN. Ma-
TEMAaTUYECKOE OKMJIAHHUE U JUCIIEPCUS
HENPEPHIBHOW CIYYailHON BEJIMYMHBI.

10

11

3aKOHBI pacHpeneeHNs] HEPEPHIBHBIX
CIIy4alHbIX BEJNUYHMH (PaBHOMEPHBIH,
TOKa3aTeJIbHBIN).

11

14



12

HopmanbHblii 3aK0H pacnpenencHus

12

13

Tema 6. [IpenenbHbie TEOPEMBI TEOPUU
BeposiTHOcTel. HepaBeHcTBo UeOkbine-
Ba. Teopema YeOnimera. Teopema bep-
Hy/ud. LleHTpanbHas npeaenpHas Teo-
pema.

13

14

Tema 7. OcHOBHBIE 3a/7a4d MaTeMaTH-
YeCKOM cTraTucTuku. IToHaTue o BEIOO-
pouHoM Metoze. ['enepanbHas U BbIOO-
pouHasi coBokynmHocTu. [locTpoenue
IMIIUPUYECKON (PYHKIUHU pacrpeserie-
HUS BBIOOPKH, IMOJMTIOHA U THCTOTPaM-
MBI OTHOCUTEIIbHEIX YaCTOT.

14

15

TodeuHble OLEHKM IapaMeTpoB pac-
npeneneHus. TpeboBaHus K HUM. BoI-
6opouHas cpeasss. BeibopouHas u uc-
NpaBJICHHAsS UCTIEPCHH.

16

WNHurepBanpHble oueHkU. IloctpoeHue
JIOBEPUTENBHOIO MHTEpBAa JJIsl MaTe-
MaTudeckoro oxxuaanus. Coydail Ma-
JIOW BBIOOPKHU

17

O0630pHas TeKIus

18

KoHnTpoJsbHoe TecTHpOBaHHE

15

@Olel ammecmauuu

19-21

Bcero yacoB nmo jucuMIJInHe

18

18

72

PTP

KOH-

.
pao.
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2. TemaTnueckmii njian ANCIUIIJINHBI «Teopml BepOHTHOCTeﬁ)) IO HAlIPpaBJCHUIO MOATOTOBKH

15.03.01 «MamuHoCTpOEHUE»

Hpoduns: «BbicokorddeKkTHBHBIE TEXHOJIOTHYECKHE MPOLECCHl U 000PY10BAHUE)

(baxanaBp)
3aounas popma 00y4eHHs
I'ox Hadopa 2023/2024

Buabi yueOHoli padorsl,

Buabl camocTosiTeIbHOM padoThI

N a = S | BKIIOYAs CAMOCTOATENLHYIO ®opmbI aT-
0 =
Pazaen § 5 5 padoTy CTy1eHTOB, CTyleHTOB TeCTALNHU
n/n o =
3 = 3 U TPY10€MKOCThb B Yacax
J | II/C | JIa6 | CPC | KCP | K.P. | K.IL. | PT'P | Pepepar | K/p| D 3
YerBepThlii cemecTp

Temsl 1-2. CnyuaiiHble cOObITHS.
1.1 | Onpenenenus BEpOSTHOCTH IMOSIBIIC- 4 2 16

HUS CIly4ailHOTO coObITUs. Anredpa

COOBITHI.

O030p MeTOo#OB pelleHus 3ajaad
1.2 | ompeneNeHus BEpPOATHOCTEH Ciy- | 4 2 16 +

YalHBIX COOBITHH.

Brigaua 3ananmnii PIT'P .

Temsbl 3-6. CiyudaiiHble BEJIWYHMHBI.
1.3 | UncnoBele XapakTEPUCTUKU CIIydail- | 4 2 16

HBIX BEJMYMH. 3aKOHBI pacrpesere-

HUSI CITYYalHbIX BEJIWYHH.
1.4 | OG30p MeTONOB pemieHus 3aaad | 4 2 16

OIIpEJICNIEHUs] YUCIIOBBIX XapaKTepu-
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CTUK W 3aKOHOB pacCIpCaciICHUs
CJ'Iy‘lﬁfIHBIX BCJIMYHH.

1.5

Tema 7. Tema /. [Ipumenenue teo-
pUH  BEPOSTHOCTEH K CTaTHCTHYE-
CKOW 00paboTKe HKCIEPUMEHTOB.
OleMeHTbl MaTeMaTUYEeCKOM CTaTH-
CTHKH.

16

1.6

[TocTpoeHne SMIUPUYECKON (PYyHK-
MU pacHpeiesieHnuss BBIOOPKH, I0-
JUTOHA M THUCTOTPAMMBI OTHOCHU-
TENBHBIX YacTOT. Brrumcienue To-
YEUHbIX M HWHTEPBAIBHBIX OLIEHOK
[1apaMeTPOB pacHpPEICICHHUS.

18

®opma aTTecTAUN

19-21

Bcero yacoB nmo fucuMiniinae

98

PI'P
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Ilpunoscenue 2

®OH/JI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«Teopust BeposiTHOCTEI»

Hanpasnenue noarorosku: 15.03.01 «MammHOCTpOCHHE»
[poduns: ««Bricoko3h(heKTHBHBIE TEXHOIOTHYECKHIE MPOLIECCHl U 000PYI0BAHUEY.
@opmbl 00ydeHUs: OYHast, 3a0UHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISA ¥ OLIeHMBAHUS Pe3yJIbTATOB 00y4YeHMs

JIst KOHTPOJISE yCIIEBaEMOCTH M KaueCTBA OCBOSHHS AUCIMIUIMHBI HACTOAIIEH POrpaMMOi
IPEyCMOTPEHBI CIITYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. llIkajia ¥ KPUTEPUH OLlEHUBAHUSI Pe3yJIbTATOB 00y4YeHU
dopmMa NPOMEKYTOYHOM aTTECTALMH: IK3aMeH

[IpomesxyTouHasi arrectanus oOydJarommxcst B popMe dK3aMeHa MPOBOAUTCS 1O Pe3yJbTa-
TaM BBINOJIHEHMSI BCEX BUJOB Y4eOHOH pabOThl, MPEAYCMOTPEHHBIX yYEOHBIM IUIAHOM MO JaHHOU
JUCIUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3YyJbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B T€UEHHUE
cemectpa. O1eHKa CTENEeHU JOCTHKEHNS 00yJaloIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
JUCIIUIIMHE TPOBOJUTCS MPENoJaBaTesIeM, BEAYIIUM 3aHATHS M0 AUCLUUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILI0Y», «yA0BIETBOPUTEIBHO» UIH «HEYTOBIETBOPUTEIHHOY.

HIxaJja oneHUBaAHUA Onucanne

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKH CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
porpaMMoi quctUIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTeNsIM, IPUBEJACHHBIM B
OTnu4HO TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU, PUMEHSET UX B CUTYaIUSX MOBBIIIEHHOW CIOMXHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHB! HE3HAYUTENbHBIE OIIHO-
KW, HETOYHOCTH, 3aTPYAHEHUs IPU NEPEHOCE 3HAHUM U YMEHUH
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.
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Xopouio

BelmtonHeHsl Bce 00s13aTe/IbHBbIE YCJI0BHUSI MOATOTOBKH CTY-
AEHTA K NPOMEKYTOYHOH AaTTeCTAalluM, MPEIyCMOTPEHHBIE
nporpamMmoi TucuuIuiiHbl. CTyJEeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB IIOKA3aTeJIIM, IPUBEICHHBIM B
Ta0JIMIaX, OTMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMH, YMECHUSIMH,
HaBbIKaMU. B TO ke Bpems mpu OTBETE JOIYCKAET HECYIlle-
CTBEHHBIE IIOTPELIHOCTH, 33JaYd pellaeT C HEJ0YeTaMH, He
BJIMSIFOIIMMU Ha OOIIMI X0/ PELICHUSI.

Y 10BIIETBOPUTEILHO

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NOATOTOBKH CTY-
JAEHTA K INPOME:KYTOYHOM aTTecTallu, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUoOPETEHHbIMU 3HAHUSMH, YMEHUAMU,
HaBbIkaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, TIPU OTBETE HE
JIOMTyCKaeT TpyObIX OIMOOK WM NPOTHBOPEYHH, OJTHAKO B
(GOpMyJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXKIY
aHaJIM30M, apryMEeHTalueld U BbIBOJIAMU, B PEIICHUH 3a7a4 MO-
T'YT COJIepKaThCs rpyoble omuOKu. [y moaydeHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOTPOCHI.

HeynosnersopurensHo

He BbmonHeHb! 00513aTe/IbHbIE YCJI0BHS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOUYHOH aTTecTallMu, MPEAyCMOTPEHHBIE IMPO-
rpammoit aucuumiuael, MJIW cTyneHT neMOHCTpUpyeT Hero-
HOE COOTBETCTBUE 3HAHUW, YMEHMI, HABBIKOB NPUBEJACHHBIM B
TabNuIax, AOMYCKAIOTCS 3HAUYUTEIbHBIE OMIMOKH, MPOSBISETCS
OTCYTCTBHME 3HAHUW, YMEHUM, HABBIKOB IO POy IOKa3aTenei,
CTYJEHT UCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHCHUS TPU ONEPU-
POBaHMM 3HAHUSIMU U YMEHUSMHU.

3. OueHoO4YHBIE CPeICTBA

HaumenoBaunue
OLIEHOYHOTO CpeI-
CTBa

Kpatkas xapakrepucTuka OleHOYHOTO

IIpencraBnenue oue-
HOYHOT'O CPEZCTBA B

cpezacTBa DOC

KonTponbHas (ca-
MOCTOSITEIbHAS )
pabora

(KP)

CpenctBo MpoBEpKH YMEHUHN NMPUMEHSThH
MOJTyYEeHHbIE 3HAHUS JJIs pelleHHs 3a/1au
OIPEIEIIEHHOr0 THUIA 110 TEME UJIU Pa3ze-

Iy

KOHTpOJ'IBHBIC 3aaa-
HHUA

PacuerHo-
rpaduydeckas pa-

CpeacTBo MpOBEPKH YMEHUI NPUMEHSTH
IIOJIy4YE€HHBIE 3HAHMS 110 3apaHee OIpee-
JIEHHOW METOJUKE JI1 pELIeHus 3anad

Kommrexkr 3amanuii
JUTSL BBITOJTHEHUS
pacyeTHo-
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6ota WIA 33JaHdd 10 MOAYNI0O WIM AMCUHU- | TpauuecKoi paboThl
IUIMHE B LIEJIOM.

(PT'P)
CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crenpanbHas Oecena MEAaroruYecKoro
YcTHBIM onipoc | pabOTHUKA C OOydYaroUMMCsS Ha TEMB, Bompocsr o
3 cobeceoBanue, CBSI3aHHBIC C MU3y4YaeMOW JUCHUILTUHON, U TeMaM/pazjiesiam
(YO) pPAaCCUMTAaHHOE Ha BBLIACHEHHE 00beMa JMCIMIUTHHBI
3HAHUN O0YYaromerocsi Mo OmnpeaeIeHHO-
MYy pazzieiny, TeMe, podieMe U T.11.
CucremMa CTaHIaPTU3UPOBAHHBIX 3a/IaHUH,
4 Tecr MTO3BOJISTIOIIAS aBTOMATHU3UPO- B
apHUaHT TecTa
() BaTh NPOLEAYPY HU3MEPEHUS YPOBHS 3Ha-

HUW 1 YMEHUH 00y4aromerocs.

5 | Ox3amenanuonnble | CpeAcTBO MPOBEPKU 3HAHWUM, YMEHHH, | DK3aMEeHallMOHHbIE
OMJIETHI HaBBIKOB. MOJKET BKIIOYAThL KOMILIEKC | OMJIETHI

TEOPETHUYECKUX BOIPOCOB, 3a/1ay, MPaKTH-
(9b) YeCKUX 3aJaHuil.

3.1. Tekymuii KOHTPOJb

OneHoyHble CpeACTBa TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIPO-
CBl M 33/1aHUS B (OopMe OJIAHKOBOTO TECTUPOBAHUS JUISI KOHTPOJIS OCBOCHUS O0y4aroIIUMUCS pas-
JIeJI0B TUCUMILIAHGL, ipueM PI'P.

Conepxanue pacyeTHO-TpapuIecKnX padoThI.

Ornpezenienre BEpOSTHOCTEHN CIIydailHBIX COOBITHHM, 3aKOHOB pacipeieNieHUs TUCKPETHBIX U HEeTpe-
PBIBHBIX CIy4YalHBIX BEJIMUYMH U UX YHUCIOBBIX XapaKTEPUCTHK.

[TocTpoeHue sMIupUYecKoi PyHKIIUU pacpeaeNeHUs] BBIOOPKH, TOJUTOHA U TUCTOIPaMMBbI OTHO-
CHUTCJIbHBIX 4aCTOT.

Pacyer cTaTHCTUUECKUX XapaKTEPUCTUK BEIOOPKH.

KommiaekT 3agannii
JJIsl BBINIOJTHEHUs pacdyeTHO-rpadudeckux pador (PI'P)
no aucuunante «Teopus BeposTHOCTEH»

1. V cbopmuka umerorcs 10 meraneit, Majo OTIMYAIOMIUXCSA IO BHEITHEMY BUAy. M3 HHX 6
JeTanel nepBoro copra, a 4 — Broporo. KakoBa BEpOATHOCTb TOTO, YTO CPEU B3ATHIX HayAady
S nmeraineit 3 okaxxyTcsi mepBoro copra’?

2. B ypHe 7 uepHBIX IIapOB U 5 KeNThIX mIapoB. HaliTu BepoATHOCTH TOTO, YTO CpeAM Haynady
U3BJIEYEHHBIX 4-X MIapOB OKaxKkeTcs Oosiee 2-X JKEIThIX.

3. BeposATHOCTh OTKa3a KaXJI0ro M3 HE3aBUCHMMO PAaOOTAIONIMX HJIEMEHTOB AJIEKTPUYECKOH Ienu
pasaa P =0,05. Haiitu BeposiTHOCTS 6€30TKa3HOH PaGOTHI YMEKTPUUECKOH HETIH.

1
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Ha nByx craHkax oOpabaThIBalOTCS OJHOTUIIHBIE  JleTalu. BeposATHOCTh W3rOTOBIIEHUS
CTaHJApTHOW JEeTanu JJs mepBoro cranka pasHa 0,96, a ans Broporo cranka - 0,92. Jleranu
CKJIaIBIBAIOTCS B OJHOM MECTE, IIPUYEM IEPBBIM CTAHOK WM3rOTaBIMBAcT B 1,5 pa3a MeHbILe
Jeraneii, yeM BTOpoW. HaliTu BEpOATHOCTH TOrO, 4TO B3sTasg HayJady JeTalb OKaXeTCs
HECTaHAAPTHOM.
BepositTHOCTE TOrO, YTO Haynady B3siTas JAeTalb M3 NapTUU cTaHiapTHa, paBHa 0,92. Haiitu
BEPOATHOCTb TOTO, YTO CPENM B3SATHIX HAyAady ILIECTH JETaJed HE MEHEE IBYX OKaXyTcs
HECTaHIaPTHBIMHU.
BepositHocTh 6€30TKa3HON paboThl Kaxaoro u3 700 He3aBHCHMO pabOTArONIMX JIEMEHTOB He-
KoToporo ycrpoicrsa paBHa 0,85. Hailtu BEeposiTHOCTb TOrO, YTO BBIUAYT U3 cTpost oT 80 10
120 snemenTtoB; poBHO 100 351€MEHTOB.
YCTpoiCcTBO COCTOMT U3 4-X D3JEMEHTOB, pabOTaloUMX HE3aBUCUMO Jpyr OT Jpyra.
BeposTHOCT HajiesKHOM PabOThI KaX/10T0 3J1€MEHTa B 01HOM ucnbiTaHuu paBHa 0,9. CocTaBUTh
3aKOH pachpeiesieHUs JUCKPETHOM CllydailHOM Benu4yuHbl X - 4yucia OTKa3aBIIMX 3JIEMEHTOB B
OJIHOM OIIBITE.
HezaBucumsble ciyyalinble BEIUUYUHBI X U Y 3aJaHbl psiiaMu paclipeieIeHusl.
X | 2 |15] 2 | 3 Y |-15] 0| 2
Plo1]03]02] .. P [ 03]02] ..

Haiith cpejiHee KBaapaTuaeckoe oTkmonenne pemmmas Z = 2X 2 —3Y .

YeTpoiicTBO cOCTOUT U3 4-X HE3aBUCUMO PaOOTAIOIIMX OJTHOTHITHBIX 3JIEMEHTOB. BeposTHOCTH
HaJeKHOU pabOThl KakIoro 3jeMeHTa paBHa (0,995. HaiiTu BEpOsATHOCTh TOTO, 4TO pabOTaroT
HE MEHEE TPEX AJIEMEHTOB.

10. Cnyuaiinas BenuunHa X 3aJjaHa MIIOTHOCTHIO BEPOATHOCTEH:

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

Haiitn koa¢ddunuent "a", uHTErpalibHyr0 (QYHKIMIO pacrlpeesieHus
F(x), M(X), D(X) u BepositHocTh monaganus X B unrepsai (0,2; 0,8).

11. Ha cranke M3roTaBIHBacTCS neranb. Ee qouaa X - cnyqaﬁHa;I BCJIMYNHA, PACTIpCACIICHHAA 110

wn

HOPMaJIbHOMY 3akoHy ¢ mapamerpamu: d =20 cM, 0 =1,1 cm. HaliTu BepoSITHOCTH TOTO, YTO
JUTMHA JeTanu 3akiarodeHa Mexay 19 cm u 21,1 cm. Kakoe oTkIOHEHHME MJIMHBI JeTald OT d
MOXKHO TapaHTUpoBaTh ¢ BeposTHocThio 0,9; 0,997 B kakux mnpexpenax OynyT jexarb
MPAKTUYECKH BCE pa3Mepsbl eTanen ?

IIpuiioxkenue Teopru BepOATHOCTEH K CTATUCTHYECKOI 00pa0oTKe JAaHHBIX

Jlnis kaxioro BapuanTa Tpedyercs:
[IpescTaBUTH OMBITHBIC JJAHHBIC B CTPYIMITUPOBAHHOM BHUE, pa30uB Ha K paBHOOTCTOSIIMX Ya-
CTHUYHBIX HHTEPBAJIOB.
Haiiti smMnupuueckyro QyHKIMIO pacrpeesieHus: U OCTPOUTh ee rpaduxk.
ITocTpoUTh MOJIIUTOH U TUCTOTPAMMY OTHOCUTEJIBHBIX 4aCTOT.
BbraucanTs METOJOM NPOU3BEIACHHUM UYMCIOBBIE XapaKTEPUCTHKH BBIOOPKHU: BBHIOOPOUYHYIO
CPEHIOI0, BHIOOPOYHYIO M MCIIPABICHHYIO JHMCIIEPCUH, BBIOOPOYHOE CpelHee KBajapaThye-
CKO€ OTKJIOHCHHE.
HaliTu TOYeuHBIE OIIEHKM NapaMETPOB HOPMAJIBHOIO 3aKOHA PACHPENETIECHMsS U MIOTHOCTb
BepostHocTer f(X).
HailiTn wmHTEpBanIbHBIE OLIEHKHU ITAPAMETPOB HOPMAJIBHOI'O 3aKOHA paclpeesIeHus, IPUHSAB J10-
BEPUTEIBHYIO BepossTHOCTE ¥ = 0,95 1 0,99.

3amanue
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Pe3ynbrathl peructpaiuu cpeHel SKCIUTyaTallMOHHON CKOPOCTU JBUKEHUSI aBTOOYCOB Ha
MEXYTOPOAHBIX MapUIpyTax MPeICTaBICHBI B BHJI€ BAPUALIIOHHOTO PsiJia B TaOIUIIE

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 31,5 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 34,0 351 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

Kpurepum ouenkmu:

- OLICHKA «3a4YTE€HO» BBICTABJISIETCS CTYACHTY, €CJIM OH PEryJsipHO B TCUCHHE CEMECTpa IMpEJCTaB-
JISUT pelleHusl 3a/1a4, BHITIOTHUI MOJHOCTHIO BCE 33aHUSI M UX 3aIIUTUII, OTBETUB Ha BOIIPOCHI IIpe-
110/1aBaTes;

- OLICHKA «HE 3a4YTE€HO» BBICTABIIACTCS CTYACHTY, €CJIM OH HEPEryJIsIpHO B TEUYEHUE CeMecTpa mpe-
CTaBJISUT PELICHUS 3a]a4, BBIIIOJIHUI 33/1aHUs HE NIOJHOCTHIO MJIM BOOOIE HE MPENCTaBIsUT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

BapuaHT TECTOBOIO 32/1aHUA 110 TEOPUHU BEPOATHOCTEH

3ATIAHHE 1
KonngecTBo crioco6oB pacrpenesieHus: Tpex MPU30BBIX MECT B OJMMIIHAJE [0 TEOPUU BEPOSITHO-

cteil cpean 10 yuacTHUKOB paBHO
BAPUAHTBHI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AZJIAHME 2

W3 ypHBI, B KOTOpOH HaxomsTcs 6 OenbiX U 4 4YepHBIX IIapa, U3BJIEKAIOT Hayaady 2 mapa. Torma
BEPOATHOCTH TOTO, UTO 00a 11apa OyayT OeTbIMU, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33

3AJIAHHME 3
B xpyr paguyca R Oporuiena Touka. Torga BeposSTHOCTb TOIO, YTO OHA MOMNAJET B 3aITPUXOBAH-

HYI0 00J1aCTh, paBHa
YA

7>

7

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

3AIAHUE 4
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HecosmectHble cobbitus A, B,C me o6pasyior nonnyio rpymnmy coObITHii, ecli UX BEpPOSTHOCTH
PaBHBL

1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) 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 4) 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 - TepO Ha mepBoil MoHeTe, B- 1udpa Ha BTOPOIl MOHETE SABIISAIOT-

col:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCUMBIMU  4) 3aBUCHMBIMH.

3AIAHMUE 6

Crynent 31aet 20 BonpocoB nporpammsel u3 30. Toraa BeposSsTHOCTh IPaBUILHOTO OTBETA HA 3 BO-
poca paBHa

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

3AJAHUE 7

B nepBoii ypue 6 Oenpix U 8 4epHBIX MIApOB, BO BTOPOM 7 OenbIX M 3 YepHbIX Imapa. M3 Haynauy
B3SITOM ypHBI BBIHYT 0J1uH 1map. Torna BeposTHOCTh TOTO, YTO ATOT LIAp OKaXeTcs: OeIbIM, paBHA
| OtBer | |

3AJJAHMUE 8
CO6BITI/I€ A MOXeT HAaCTYIIUTb JIMIIb IIPpU YCIIOBHUU ITOABJICHUA OAHOI'O U3 2-X HECOBMECTHBIX CO-

oertuii B, u B,, oOpasyromunx nonuyto rpynmy. M3sectrsl BepositHocth P(B,) =2/3 1 ycnoBHbie
sepostHoctr By (A)=1/3 B, (A)=2/5. Torna BeposTHOCTb COOBITHSI A pasua
BAPUAHTbBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJJAHHUE 9
I[I/ICerTHaH cnyqaﬁHaﬁ BCJIMYHMHA 3a/laHa 3aKOHOM paclpCACICHUA BepOHTHOCTCﬁ

X 1 3 5
P 0,1 0,3 0,6
Torna eé hyHKIUA pachpeneneHus BeposTHocTelt F (X) MMEET BUJ

BAPUAHTBI OTBETOB:
0 npu X<1 0,1 npu x<1
l1<x< 4 1<x<
1) F(x)= 0,3 mnpu 1<x<3 2) F(x) = 0, npu 1<x<3
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu X<1
1 1<x< 1 1<x<
3) F(x)= 0, npu 1<x<3 4) F(x) = 0, npu 1<x<3
04 npu 3<x<5 03 npu 3<x<5
1 npu X>5 0,6 npu  X>5.
3AJIAHHME 10

HenpepriBHas ciiydaiiHasi BeTUUMHA 3a/laHa HHTETPaIbHOU PyHKIMEH
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0 npu X<0,
pacnpenenenus BepositHocteit F(X)={Xx*/9 npu 0<x<3,
1 npu  X>3.

Torna nnotHocTh Bepostaocteit f (X) nmmeer Bun

‘ OtBer | |

3AJJAHME 11
I'paduk rurotHoCTH BepositHocTel T (X) mokasan Ha pucynke. Torna 3HaueHune a
fix)
a

0 ‘ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1 3)J2 42

3AJIAHHUE 12
JluckpeTHas citydyaifHasi BEJIMUYMHA 3a/1aHa 3aKOHOM PACIpeIeIeHNs BEPOSTHOCTEH
X 0 1 3
P 02 03 05
Torna e€ MmaTeMaTHUECKOE OKUIAHUE U UCIIEPCHS PABHEI
‘ OtBer ‘

3AJIAHME 13
BCPOHTHOCTB ITOABJICHHUA CO6BITI/I$I A B 30 HEe3aBHUCHUMBIX HCIBbITAHUAX, IIPOBOJAUMBIX IIO CXCMC

bepnymmm, pasra 0,6. Torma aucrnepcus ducia MosBICHUH 3TOTO COOBITUS paBHA
BAPUAHTBI OTBETOB: 1) 024 2)18 3)7,2 4)12

3AJIAHHME 14
HenpeppiBHas ciyvaiiHas BenM4MHaA pacmpejielieHa paBHOMEpHO Ha uHTepBaie (6, 10). Torga eé
MaTeMaTHYeCKOe O’KUAAHNE U TUCTIEPCHS COOTBETCTBEHHO PaBHBI

| OtBer | |

3AJJAHHUE 15
HenpepriBHas ciydaiiHas BenuunHa X TOJYMHEHA HOPMAJIBHOMY 3aKOHY PACIpENEIEHUS ¢ MaTe-
marnueckum oxugannem M (X)=a=20. BepostHocTs €€ momamxanus B uarepsan (20, 25) paBHa
0,4. Torna BeposiTHOCTD €€ nonajanust B uaTepBas (15, 20) paBHa

| OtBer | |

3AJIAHUE 16
CTraTucTHYeCcKOe pacnpeaciiCcHue BBI60pKI/I UMECT BU
x 2 4 5 8

i
n 2 5 7 6

|
Torma oTHOCUTENbHAS YacTOTa BApHUAHTEIL Xl =4 paBHa

‘ OtBer ‘

3AIAHHME 17
ITo BeIOOpKE 0ObeMa N =100 mocTpoeHa rucTorpaMma yacToT.
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on o ®»d TS

4 8 12 16 X
Torna 3HayeHHe a PaBHO:

OtBeT

3AJIAHHUE 18
M3BECTHO CTaTUCTUYECKOE PACIIPENETICHUE BIOOPKU
X; 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpefusas X, paBHa

Otser | |

3AJAHMUE 19
Jana BeiOOpka o0bema N. Eciin KaXKIblil 2JI€eMEHT BHIOOPKH YMEHBIIIUTh B TP pa3a, TO BHIOOPOY-

Hast cpefHsis X, .

BAPUMAHTBI OTBETOB: 1) He uamenutcs 2) yMmeHbIIUTCS B 3 pasza
3) yBenuuures B 3 paza  4) ymeHbIIUTCA B 9 pas.

3AJJAHHE 21
BeiGopounast cpeaHss Ajs JAHHOIO CTAaTHCTHYECKOTO PacipeIeieHus BHIOOPKU
Xi 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Toraa Beibopounas qucnepcust D, paBra
BAPUAHTLI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.

3AJAHUE 22
Haiiti moBepuTeNbHBIM HHTEPBA JUIS OLEHKU ¢ Haae)KHOCThIO ¥ = 0,95 Hew3BecTHOrO MaTeMaTH-

YECKOr0 OKMJAHHs HOPMAIbHO PAacHpeeNeHHOro MpU3Haka X TIeHEepallbHOM COBOKYNHOCTH X,
ecin u3BecTHBI 00beM BbIOOpkH N =30, BeIGOpouHas cpexusist X, = 2500, cpennee xkBampaTHye-

CKOC€ OTKJIOHCHHUEC reHepanLHoﬁ COBOKYITHOCTH (7:100, KBAHTHUJIb HOPMAJIBHOT'O PacCIpCACICHUA
t=2,58.

OtBeT

Kpurtepun onenku

Onenka «oTIIMYHOY BhIcTaBisieTcs cTyAeHTy 3a 90 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOLIO» - 32 HEe MeHee 75% MpaBUIIbHBIX OTBETOB;

OLIEHKA «yJIOBJIETBOPUTEILHOY - 32 HE MeHee 55% MpaBUIIBHBIX OTBETOB;

OLICHKA «HEYJOBJIETBOPUTEILHO) - 32 MEHEee 55 % NpaBUIBHBIX OTBETOB.

3.2. [IpomeskyTOUHasI aTTECTALMA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUIeTaM B YCTHOU (hopMme.
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BpewMs 17151 moAroOTOBKM OTBETA HA BOIPOCHI HE Oosiee 45 MUH.

buner BkiItoYaeT TEOPETUYECKUI BOIIPOC U 3a1a4H.

KoMruiekTsl sK3aMeHaIlMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaremaTukay.
Tunosbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

KoMmiekT Bonpocos
no aucuumiinHe « Teopust BeposiTHOCTEI»

TEOPHUS BEPOSAITHOCTEM

1. Bunasl ciiydaifHBIX COOBITHIA.

2. Knaccuyeckoe M CTaTUCTHUYECKOE OMNPEACTCHUS BEPOATHOCTH MOsABICHHUA COOBITHSA. OCHOB-
HbIe (OPMYITBI KOMOMHATOPUKH.

3. TlpyHIMIT CTaTUCTHYECKOW YCTOMYMBOCTH  OTHOCHUTENBHBIX 4acToT. CBs3b M paznuyne

MEX]y KJIACCHYECKHM U CTaTUCTUYECKHM ONPEIEICHUIMHU BEPOSITHOCTH.

I'eomeTpuueckoe onpeeneHne BeposTHOCTH. 3aaada broddona.

5. Anrebpa coObituil. I[IoHATHS CyMMBI M NPOU3BEACHUS COOBITUH, UX T'€OMETPUYECKasi WHTep-
nperanus. OCHOBHbIE 3aKOHBI aIreOpbl COOBITHII.

6. Teopema ciiokeHHs BEpOSATHOCTEH JUIsl HECOBMECTHBIX COOBITHH. CleicTBUS U3 Hee.

7. Teopema cioxeHHs] BEpOSITHOCTEN JJI1 COBMECTHBIX COOBITHIM.

8. Teopema yMHOXEHHs BEpPOATHOCTEH I 3aBHCHMBIX U HE3aBUCUMBIX  coObITui. IloHsTHE
YCJIIOBHOW BEPOSTHOCTH.

9. Teopema 0 BepOSATHOCTH MOSIBIEHUS XOTS ObI OJJHOTO COOBITHS.

10. ®opmyia OJIHOM BEPOSITHOCTH.

11. ®opmyna bepnymiu.

12. JloxanbHast M MHTETpaibHast TeopeMbl Jlamaca.

13. Onpenenenuie u TUNBI CiTyyailHbIX BeauuuH. [IoHsATHE 3aKOHA pacnpeseneH s ciydaifHoi Benu-
yuHbL. Ps pacnpeneneHus.

14. UnterpanbHas QyHKLUS pacripeneneHus BepostHocTeil. OnpesneneHne, BEpOsTHOCTHBINH CMBICIT
U CBOMCTBA.
IInotHOCTH BeposiTHOCTER. OmnpeneneHne, BEPOSTHOCTHBIM CMBICT U CBOMCTBA.

15. CBs3b MEXly UHTETPAJIbHON (PYHKLIMEW pacrpeneseHus] BEpOSITHOCTEN U IIOTHOCTBIO BEPO-
SATHOCTEH.

16. Onpenenenne, BEPOSATHOCTHBIA CMBICT M CBOMCTBAa MaTEMATUYECKOTO OXHJIAHUS ISl TUCKPET-
HBIX U HEMPEPHIBHBIX CIIyYailHbIX BETMYHH.

17. Onpenenenue, BEpOSITHOCTHBINA CMBICT M CBOMCTBA IUCIIEPCHH.

18. buHOMUaNBHBIN 3aKOH pacrpeeIeHus.

19. CpenHee 1 HauWBepoOSTHEHWIICE YHCIIA MOSBICHUN COOBITHS MPU OMHOMHAIHLHOM pacIpejeie-
HUMU.

20. 3axoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBIH 3aKOH pacnpeieNeHHsI BEpOSATHOCTEH.

22. moKa3aTeNbHBIN 3aKOH PaCIpeIeNICHIs] BEPOSTHOCTEH.

23. HopmainbHBIl 3aKOH pacmpeeneHusl BeposTHOCTeH. BeposTHOCTh momnanaHus HOpPMAaJIbHO
pacnpeeIeHHON ClIy4YalHOW BEJIMYMHBI HA MPOU3BOJIBHBIA KOHEUHBIM HHTEPBAJ.

24. BeposATHOCTh TMONAJaHUsl HOPMAJIBHO DPACHpPEEeNCHHON Clay4ailHOW BENWYMHBI HAa HHTEpBal,
CUMMETPUYHBI OTHOCUTENBHO cpeiHero 3HaueHus. [IpaBuino tpex curm. Teopema JlsmyHoBa.

25. [IpenenbHble TEOPEMBI TEOPHH BEPOSTHOCTEH.

&

MATEMATHYECKAS CTATUCTHUKA
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1. TIpeamer u OCHOBHBIE 3a/1a4l MATEMAaTUYECKONU CTATUCTUKH.

[TousiTue o BIOOpOUHOM MeTo/e. [ 'enepanbHas U BBIOOPOYHAs COBOKYITHOCTH.
OcHOBHbBIC TIOHATHSA MaTEeMaTHYECKON CTAaTUCTUKH (BapUALlMOHHBIA Psij, 4acTOTa, OTHOCUTEb-
Has 4acTOTa, CTATUCTHYECKOE pacipeiesieHie BEIOOPKH).

4. Dwmnupuueckas QpyHKUIUS pacrpeaeneHus: BBIOOPKH U €€ CBOMCTBA.

5. TloauroH 4acToOT M MOJUIOH OTHOCUTEIBHBIX YACTOT.

6. T'mcTorpamMma 4acTOT U OTHOCHUTENIbHBIX YACTOT.

7. ToueuHble OLICHKU NapaMETPOB paciipenenacHus. TpeOoBaHus K OLICHKaM.

8

9.

1

wn

. Beibopounas cpemusis. CBOMCTBO YCTOMYMBOCTH BRIOOPOYHBIX CPEAHUX.
Bri6opouHas v cripaBiIeHHAS TUCTIEPCUU.
0. UnTepBasibHble OIeHKU. [|OBepUTENbHBIN HHTEPBAT U JIOBEpUTEIbHAS BEpOSTHOCTh. [loHsATHE
TOYHOCTHU OLICHKH.
11. ITocTpoeHune MOBEpUTEIHHOIO MHTEpBaia JJsl OLIEHKH IeHepalbHOW CpeqHEel Mpu HU3BECTHOM
CpeIHEM KBaJIpaTHYE€CKOM OTKJIOHEHHUH.

Tunosbie BApHAHTHI OUJIECTOB
1o aucuuiuinee « Teopust BeposiTHOCTEH

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAM
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTrka
Hucununiuna «Teopus BEpOATHOCTEN»
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3Hasi, HEOIpeIeIEHHbIN HHTETPAI. Ta6n1/1ua OCHOBHBIX UHTETPAJIOB.

2. BBIUUCITUTH HEONIPEIEICHHBIA HHTErpal

'[ Y5-x+ \/ 5-x
3. Haiitu rpaguent pyakuuu  Z =Y./Xy BTouke M (14).
4. Vkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAIIOB SIBIISIETCS CXOISIIIUMCSI

[Vxdx, [x?dx, [Vx°dx.
1 1 1
5. HaiiauTe SKcTpeMyMbl M TOUKH Heperu6a Gpynkmun Y = (X —1)e™

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMatuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

MMHUCTEPCTBO HAYKHU U BBEICIIEI'O OBPA3OBAHU S POCCUMCKON ®EJEPAITHN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICHIEI'O OFPA3OBAHU S
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)
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@akynbTeT 0a30BBIX KOMIETCHIUH, kadenpa «MaTemaTuka
O6pazoBatenpHas mporpamma 15.03.03 «[IpuknagHas MexaHUKa»
Kypc 1, cemectp 2

IK3amMeHAMOHHBIN OmJter Ne 1

Teopema yMHOKEHUSI BEPOATHOCTEH ISl 3aBUCHUMBIX U HE3aBUCUMBIX COOBITHIA.
HaiiTi BeposTHOCTH pabOThI SJIEKTPUUECKOH 11eTH, N300paKEHHOI Ha pHC., €CIIU BEPOSTHOCTD
paboThI KXKIOT0 U3 HE3aBUCUMO pa0OTaONIMX 3JeMEeHTOB 1ienu paBHa P=0.9.

nE

3. B maptum 10% HecranmapTHbIx neraneir. Haynady oroOpansl 3 meranu. COCTaBUTH 3aKOH
pacrpeneneHus Ynciia CTaHJapTHBIX JIETalle CpeI OTOOPaHHBIX.

0 npu X< -2
4. TInotHocTh BepositHOcTel paBHa f(X)=<a(X+2) npu —-2<x<2

0 npu X>2.
Haiitu: a, F(x), M (X).

YTBepkaeHo Ha 3acenannu kadeapsl MatemMatuku « 03» 05 2023 r., mporokon Ne 10

U.o. 3aB. kadeapoit H.B. BacunbeBa / /

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaremaTuka»
O6pazoBatenpHas mporpamma 15.03.03 «[Ipuknagnas MexaHuKa»
Kypc 1, cemectp 2

DK3aMeHAIMOHHBIN Omier Ne 2

1. WurerpanbHast pyHKLIHS pacrpeesieHusl BEpOSATHOCTEN CIIy4ailiHON BEJIMYUHBL: OIPEEIICHNE,
BEPOATHOCTHBIN CMBICI U CBOMCTBA.

2. B xowmmiekte 8 geraineil, U3 HUX 5 CTaHJAPTHBIX, OCTAIBLHBIC HECTaHJIAPTHBIC. V3BIIeKArOTCS
Haynauy 4 neranu. KakoBa BEpOSTHOCTh TOTO, UTO HE MEHEE TPEX AETAIEH Cpear U3BIECUEHHBIX
OKa)KyTCsl CTAH/IAPTHBIMH.

3. mamerp otBepcTusi X - HENpepbIBHAs ClIydaiiHas BEIMYMHA, paclpeieieHHass 0 HOpMallb-
HOMY 3aKoHY ¢ mapameTpamu a=100MM, o =2mm. [luamerp Bana pased 99 mm. Haiitu Bepo-
ATHOCTb TOTO, YTO BaJl BOMJIET B OTBEPCTHE.

4. JlaHbl psabl pacrpeieleHus He3aBUCHUMBIX CITy4aifHbIX BEJTMUUH
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. oo 2
Haiiti aucniepcuro crnyvaiinoit Benununnasl Z = X~ —2Y.,

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMatuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

Jlyis poBeICHUST TTPOMEKYTOUYHOTO KOHTPOJISI 3HAHUN CTYIEHTOB B JHUCTAaHIIMOHHOM (hop-
MaTe B pazpaboTaHHBIX Kadeapoit «MaTemaTukay OHJIalH-KypcaX HMEIOTCSI HTOTOBBIC TECTHI.
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