[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

A0 Marcumos Mevcel P HITCTEPCTBO HAYKH M BBICHIETO OBPA30BAHMSI

[lomKHOCT: OMPEKTOP fenapTaMeHTa MNo 06paBOBaTEﬂbHOl/I NOJINTUKE .

[ata nognucanus: 24.11.2025 14:07:51 POCCHA CKOI/I (I)EI[EPAHI/II/I

Yhnkanehbiii nporpdesiepaiibHOE TOCYJAPCTBEHHO¢ ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
8db180d1a3f02ac9e60521a5672742735¢18b1db
BBICIIEr0 00Opa3oBaHus

«MOCKOBCKHU IMOJIMTEXHUYECKUU YHUBEPCUTET»

YTBEPX/IAIO
?( Ha TPaHCIOPTHOTO (haKyIbTeTa
%f// /M.P. Pri0akoBa/
.{' ’27 » dbeBpais 20251

PABOYASA ITPOT'PAMMA JUCIIUITJINHBI
«Teopus BeposATHOCTEH U MATEMATHYECKAA CTATUCTUKA»

HaHpaBHCHI/IG IIOATrOTOBKH

23.05.01 HazemHbIe TPAaHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA

[Ipodunb moaroroBku (0O6pa3oBaTenbHas MporpaMmma)

ABTOMOOMJIM U aBTOMOOUJILHBIN CEPBUC

KBanuukanus (cTeneHp) BHITYCKHUKA

Cnenuajauct

dopma oOydeHus

Oumnasi, 3a04Has

MockBa — 2025



Pa3paboTuuk:

[ -

S U
Kann. ¢u3.-mMart. HayK, AOLEHT @//’7! /E.A. Koran/
3aB. kadeapoit «KMaremaTuka,
KaHJ[. TEXH. HAyK - /O.M. bapanosa/

CorJacoBaHo:

OTBercTBeHHBI 3a oOpaszoBarenbHylo mporpammy 23.05.01 «Ha3zemnubie
TPAHCIIOPTHO — TEXHOJIOTHYECKuEe cpeactBay. lIpoduns  «ABromoOWIM U
aBTOMOOWJILHBIN CEPBUCH

KaHJ1. TEXH. HayK, IOLEHT /B.A. Byrpumos/

Conep:xxanme



1. Ienu, 3a1a4u ¥ MIaHUPYEMbIE PE3YIbTATHl O0YUEHUS MO TUCIIUTUIAHE. ... 'vveneeneennsnn.

2. MecTo TUCHIUIITUHBI B CTPYKTYPE 00pa30BaATEIBLHON MPOTPAMMBL. .. .vveeureeneeeennennns..

3. CTpyKTypa U COAECPHKAHUE TUCTIUTIITHHBL. . .. vveeteenteenneeenteenneenneeenneenneeanneenneennens
3.1. Buabl y4eOHO! PAOOTHI U TPYIOCMEKOCTD. ...\ uvtetententeaneenteneeneennenneeneenannes
RIV O 1505t F 01010700Vt I 0100 s (5] 1 GO
RIRTINCT: Tole 1 F: 1110 )Y 2 o1 0) s (512 14 5 P PP
3.4. TemaTUyeCKUU MJIAH U3YYECHUS TACITIUTITHHDBL. . \vvvtentteeenteeeaneeennneeennnen
R T @707 (7002 %212 12 (591 15 (611 04 118110712 1. SO
3.6. TemaTuka CEMUHAPCKUX/TIPAKTUUECKUX U JTAOOPATOPHBIX 3aHATHH. ...........e......

4. VY4eOHO-METOIUIECKOE U HHPOPMAITMOHHOE OOCCTICUCHUE. ... . neeeeeneeneeeneennannennns
4.1. HOPMATHUBHAS JIATEPATYPA. .« nureeenneeeennnaeeenntaeennneeeaneeeeanneeeennerreeeenneees
4.2, OCHOBHAS JIUTEPATYPA .+ et nveenuteenteenneennteenteette et eteeanteenteeeanreesieeenaraeenns
4.3,  JIOTIOJHUTEIBHAS TATECPATYPA. « e evveeennteeennneeeennaeeeanneeeenaeeenneeeanneeeennnens
4.4. DNEKTPOHHBIC 00PAZOBATEIIBHBIC PECYPCBI. . uvnt et antenteaneentenneeneennanneaneennns
4.5. JluueH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00OECTICUCHHE. . . . . .
4.6. CoBpemeHHbIE TpodeccHoHANbHBIE 0a3bl JAHHBIX U UHPOPMAIIMOHHBIE

CIIPaBOYHbBIE CUCTEMBI

5. MartepuanbHO-TEXHUUECKOE OOCCTICUCHIE . . ... uvenreeneeeenneenneeaneeenneenneeeneeenneennanns

(CTNY] (5510117 1 (S0 9% (SR 019 X0 ()2 91 1114 1 SR
6.1. Meroanueckne peKOMEHIAIMH JIJIs1 TTPETIOIaBaTelIs 10 OpraHU3alMi 00yUCHHUS. .
6.2. Meronuyeckue ykazaHus A5l 00y4JaoIUXCs 10 OCBOCHHUIO TUCHUTUTHHEL. . ... ......

7. DOHI OLEHOUHBIX CPEIICTB. ..ttt enntteeenntaeenneeeennaeeenneeeaaeeeeanaeeeaaneeeeanseeennnanns

ITpunoxxenune 1. TemaTnuecknii IUIaH COAEPIKAHUS JUCIIMIIIIMHBL. . ... euueneenneaneeneenneanannn.

[Tpunoxenue 2. @OHI OLIEHOUHBIX CPEIICTB. ...t nneteeennneeennneeeannneeennneeeannneeeaneeeaeann

1. MeTobl KOHTPOJIS ¥ OLCHUBAHUS PE3YTBTATOB OOYUCHUS . . .veeeneeneeaneanaennennnnn

2. Illxana v KpUTEPUU OLIEHUBAHUS PE3YIBTATOB OOYUCHMSI. ... veneeeneeneeaneaneeneananns

I 001 (S35 (015 1313 (¢ o101 (o - - HOR
3.1, TEKYUIMHA KOHTPOIID. ..t uuttttenntteenteeeeteeeateeeenaeeennneeeaaneeeaaneeeannnens
3.2. TIpOMEKYTOUHASI ATTECTALIMS . .. v eveenetenneeenaeentee e enneenneeeneeenneennneannenn

10
10
10

11
12
13
18
18
18
20
21
26



1. Lenu, 3a7a4u ¥ VIAHUPYyeMble
pe3yabTaTbl 00y4eHHs 10
TUCIHUNIHHE

K ocHOBHBIM yensm 0CBOCHUS TUCHUILTHHBEI «Teopus BeposTHOCTEH M MaTeMaTHYecKast
CTaTUCTHKA) CIIEAYyEeT OTHECTH:

- BOCITUTAHUE y CTYACHTOB O0IIEH MaTeMaTn4ecKoi KyJIbTypBI;

- NpUOOpeTeHHe CTYJCHTaMH IIMPOKOTO Kpyra MaTeMaTWYeCKHX 3HAHUM, YMEHHUH u
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HMHIYKTHBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsiy ¢ pa3BUTHEM MaTeMaTHYECKOM MHTYHIINHY;

- YMEHHE CTyJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTEIBHOTO HW3yuYeHHUs y4eOHOH u
Hay4HOU JINTEPATYPHI, CoJepIKAIIeH MaTeMaTHUECKHE CBEICHUS M PE3YJIbTATHI;

- TMOJTrOTOBKY CTYJEHTOB K JEATEJIbHOCTH B COOTBETCTBHU C KBAJTU(PHUKAIIMOHHON
XapaKTepUCTHKON OakalaBpa IO HANpaBJICHUIO, B TOM 4HcCie (OPMHUPOBAHHME YMEHHH
UCIIO0JIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B IPOPECCUOHATIBHOM 1S TEEHOCTH.

- TOJTOTOBKY BBICOKOKBATH(UIIMPOBAHHBIX KaJApPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX
U(ppPoBOH TypOYJIEHTHOCTH U BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOW IU(PpOBOH
KOHOMUKH.

K ocHOBHBIM 3a0ayam 0CBOCHHUS TUCHMILINHBI « Teopust BeposTHOCTEH U MaTeMaTH4ecKast
CTaTHCTHUKA» CIIEyeT OTHECTH:

- OCBOCHHE CTYACHTAaMH OCHOBHBIX TMOHATHH, METOJO0B, (OPMHUPYIOIIMX OOIIyIO
MaTeMaTU4eCcKyIo MOATrOTOBKY, HEOOXOIUMYIO JUIS YCHEITHOTO PELICHUS MPUKIIAIHBIX 33/1a4;

- (hopmupoBaHme y CTy/IeHTa TpeOyemMoro Habopa KOMIETSHIIHH, COOTBETCTBYIOIIUX €ro
HAIpaBJICHUIO MIOATOTOBKU M 00ECIICUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYIa.

OOyueHue no nuctuInHe « Teopust BepoATHOCTEH U MaTeMaTHYeCKask CTATUCTUKA» HAIIPABICHO
Ha popMHpOBaHUE Yy 00yUaIOIIUXCS CIEAYIOMMX KoMreTeHIni B cootBeTcTBUM ¢ PI'OC 23.05.01
(YypoBeHBb crmenuaiuTeTa) Mo HampaBieHuto moarotoBku 23.05.01 HazemHbple TpaHCTIOPTHO-
TEXHOJIOTUYECKUE CPEICTBA, YTBEPKAEHHBIM Iprka3oM MunoOpuayku Poccun ot 11.08.2020 Ne
935 (c u3MeHeHUsIM U TonoJHeHUs MU oT 26 Hosi0ps 2020 r., 19 urons 2022 r., 27 despans 2023
r):

Kox m HauMeHOBaHHne NuaukaTopsbl J0CTHKEHUS
KOMIIeTeHIM I KOMIIETEHIIM U
HNOIIK-1.1 Hcnonb3yer METOIbI
MaTeMaTHYECKOTO aHajau3a H

MOACIIMPOBAHUA AJId PCIICHUA NPHUKIIAAHBIX
3a7a4d B IpodeccuoHanbHOM chepe

OIIK-1. CnocoGeH cTaBUTh U pelaTh HOIIK-1.2 YMeer ucnonb30BaTh OCHOBHBIE
WHKCHEPHBIE Y HAYYHO-TEXHIUYECKHE 33/1a4l | 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHUIUIMH B
B cepe cBoel NpoecCHOHAIBHOM npodeccHoHaIbHOM JeSITEIEHOCTH,
ACATCIBHOCTH M HOBBIX IPUMEHATh  METOJAbl  MaTEMaTH4ECKOIO
MEXIMCIUIUIMHAPHBIX HANPaBICHHUH C aHaJIN3a U MOJCITUPOBAHHS TCOPETUICCKUX U

WCIIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX,
MaTEeMaTHYECKUX U TEXHOJIOTHUYECKUX
MoJelen

9KCHEPUMEHTAIbHBIX UCCIIeI0BaHUN
NOIIK-1.3. Ucnoas3yeT B
po¢eCCUOHATILHOMN 1EATEIIbHOCTU 3HAHUS O
MaTepuanax, IpUMEHIEMBbIX IS
W3rOTOBJICHUS JIeTaje u COOPOUHBIX €AMHUIL
aBTOMOOWMIIEH, aHAIU3UPYET TEOPETHUECKUE U
HKCHEPUMEHTAIbHbIE HAYYHbIE HCCIIEIOBAHUS
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10 TIOMCKY U NMPOBEPKE HOBBIX UJIEH
COBEPLICHCTBOBAHUS HAa3EMHBIX
TPaHCHOPTHO-TEXHOJIOTUYECKUX MAIIUH, UX
TEXHOJIOTHYECKOr0 000y I0BaHMUS.

2. MecTo TUCUMILTHHBI B CTPYKTYpe 00pa30BaTe/ibHOW MPOrPaMMbl

JucuumiuHa OTHOCHTCS K o00si3aTenbHON dactu Onmoka bl: Moayns «MaremaTudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUIUHBD.
JuctuminHa 6a3upyeTcst Ha CIeIyIONINX, MPONICHHBIX JUCIUITNHAX:

- INHEWHas anreopa;

- MaTeMaTHYEeCKUI aHaIn3.
Hucuunnuna «Teopusi BEpOSTHOCTEM M MaTeMaTW4YecKas CTAaTHCTHUKA» JIOTHYECKU CBsi3aHa C
MOCHEAYOIUMH JUCUUIIIIMHAMMU:
B obazamenvron wacmu:

- (pusuka;

- DJICKTPOTEXHUKA U DJICKTPOHUKA;

- TEOPETHUYECKAs] MEXAHUKA;

- COMPOTUBJICHUE MATEPHUAJIOB;

- TUJPaBINKA U THAPOITHEBMOIIPUBO/I;

- ’KOHOMHUKA Y YIIPaBJICHUE PEATIPUITHEM.

3. CTpykTypa U coaepkaHue IUCHUILIHUHBI

OO6mmas TpyJJ0eMKOCTh JUCIIUIUIMHBI COCTABIISIET 2 3a4€THHIE €ANHUIIBI - 72 Jaca.

3.1. Buabl yueOHOI paGoThl U TPYA0EMKOCTh

3.2. Ounas ¢popma o0yueHus
Ne Buj yueOHoil padoThl Koamectso Cemectp 2
4acos
n/n
AyauTOpHBbIE 3aHATHSA 18 18
B ToMm uucne:
Jlexumn 8 8
1.
CeMmuHapCKue/IPaKTUUECKUE 3aHATUS 10 10
2.
JlaGopaTopHbie 3aHITHS - -
CamocrosiTeibHas padoTa 54 54
IIpomexyToUyHas aTTeCTALMA
3ader 3 3
Hroro 72 72




3.3. 3aounas ¢gopma o0ydeHnust

. KoamnuectBo
n/n Buna yueOHo# padoThI Cemectp 2
4acoB
AyIuTOpHBIE 3aHATHS 8 8
B ToMm unce:
Jlexnuu 4 4
1.
CeMuHapCKUe/MPAKTHYECKUAC 3aHATHUS 4 4
2.
JlaGopaTopHbie 3aHITHS - -
CamocrosiTeibHas padoTa 64 64
IIpomexyTouHAas aTTeCTALMA
3auer 3 3
Hroro 72 72

3.4. Temarnueckuii IJIaH U3yUYEeHUS TUCUUILTAHBI
Pa3memién B mpunoxxenuu 1 k paboueii mporpamme.

3.5. Coaepxanue pa3aejioB TUCHUILIHHbBI

BBenenue

[Ipenamer, 3agaun u conepxanue TUCHUILUIMHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS AUCITUIUIMHBI.
CrpykTypa Kypca, ero MecTo U pojib B IOJATOTOBKE OakajgaBpa, CBs3b C IPYTUMU JTUCHUTITHHAMHU.

Tema 1. BBenenue. DneMeHTH! KOMOWHATOpPHKH. [IpaBWiia CyMMBI UM TIPOM3BEACHUS
koMOuHaTopuku. CoeTuHeHus (pa3MelleHus, IepecTaHOBKU, COUETAHUS).

Buasl ciygaitaeix coObrTuil. Kitaccuueckoe u cTaTucTUuecKoe onpeieieHUs] BEpOSITHOCTH
nosiBJieHUs coObITUs. CBsI3b M pa3inuuue Mexy HuMu. [IpyHIMI cTaTUCTHYECKOH YyCTOHYUBOCTH
OTHOCHTEIIBHBIX 4acTOT. HemocpeacTBEeHHBIN MOACYET BEPOATHOCTH HA OCHOBE KJIACCUYECKOTO
onpeneneHus. ['eomerpuueckoe OIpeselieHue BEpPOATHOCTH MOSIBIEHUS CcOOBITUA. 3ajnava
broddona.

Tema 2. Anrebpa coObiTil. TeopeMbl Cl0XXEHUS BEpOSATHOCTEH JUIsl HECOBMECTHBIX U
COBMECTHBIX COOBITHH, TEOPEMbl YMHOXEHHSI BEPOSTHOCTEH Uil 3aBUCHUMBIX M HE3aBUCUMBIX
coObIThii. @opMyIbl MONHON BeposiTHOcTH, belieca u bepuynnu. JlokanbHas W MHTerpajibHas
teopemsl Jlamnaca.

Tema 3. Ciryuaiinblie BenuuuHsl. [loHsATHE 3aKOHA pacpeesieHus JUCKPETHOM ClIyyaliHON
BEJIMUMHBI U cTIOCOOBI ero onucaHus. OCHOBHBIE 3aKOHBI pacIipeieIeHHs JUCKPETHOM cayyaitHOH
BEJIMYMHBI (THIIepreoMeTpudeckuii, OMHOMUaIbHBIN, pactipenenenue [lyaccona).

Tema 4. UncrioBble XapaKTEpUCTUKU AUCKPETHBIX CIy4YalHBIX BETUYUH. MaTeMaTuuecKkoe
OKHUJaHUE U JUCTIEPCUS CIIy4alHbIX BETUYHH, UX BEPOSITHOCTHBIN CMBICI U CBOMCTBA.

Tema 5. HenpepbiBHbIE citydaiiHble BennunHbl. HTErpanbHas GyHKIUS pacipeaeaeHus.
[InotHocTh BeposATHOcTel. CBS3p MEXIy HWHTErpadbHOM (QYHKIMEH pacnpeaeieHus u
IUIOTHOCTBIO BEPOSATHOCTEM. MaTeMaTuuecKoe OKUIaHNUE U TUCIIEPCUsl HEPEPBIBHOM CIIy4aiiHON
BEJIMYMHBI.



OcCHOBHBIE 3aKOHBI pacCHpPE/EIICHNs HEMPEPBIBHBIX CIyYalHBIX BEIUYUH. PaBHOMEpHBIH,
MoKa3aTeNlbHbId 3akoHbl. HopMmanbHBIM 3aKk0H pacmpezaeiieHus. BeposTHOCTH mnomnajgaHus
HOPMAaJIbHO PAaCHpEICIICHHON CITy4ailHON BEIWYMHBI HA MTPOU3BOJIbHBIN KOHEYHBIN UHTEPBAJ, HA
MHTEpBaJl, CAMMETPHYHBIN OTHOCUTEIBHO CpeHero 3HaueHus. [IpaBuiio tpex curm.

Tema 6. [IpenenbHbIe TeOpeMbl TEOpHH BeposiTHOCcTeH. HepaBencTBo YeOriera. Teopema
YeoOrimea. Teopema bepuynnu. LlenTpanbHas npenenbHast TeopeMa.

Tema 7. IlpumeHeHue TeOpUM BEpPOATHOCTEM K CTATUCTHUYECKOH 00paboTke
9KcrepuMeHTOB. OCHOBHBIC 3a/ladyll MAaTeMaTUYeCKOW cTaTuCTUKU. [loHSATHE O BBHIOOPOYHOM
Mmetone. ['eHepanbHas U BbIOOpOYHAst COBOKyHHOCTH. [locTpoeHue smmupuyeckoi (pyHKIMU
pacnpezeneHus: BBIOOPKH, TOJUTOHA U THCTOIPAMMBbI OTHOCUTENIBHBIX 4acTOT. TOUeUHbIE OLEHKU
nmapaMeTpoB pacmpejaenicHus. TpeOoBaHus kK HuUM. BriOopounas cpemssisi. Breibopodnas u
ucrpasieHHas nucnepcun. UHTepBanbHble onieHKH. [locTpoenne qoBepUTeIbHOIO HHTEpBAIIA 1151
MareMatudeckoro oxuaanus. Ciaydail Manoil BEIOOPKH.

3.6. Temarnka NPaKTHYECKHX 3AHATHH 10 TUCHHUILIHHE
«Teopusi BeposITHOCTEH 1 MATEMATHYECKAS CTATHCTUKA)

Ne Tema 3ansaTus
n/n
1 OneMeHThl KOMOWHATOpPHUKH. HemocpencTBeHHBIH IMOACYET BEPOSTHOCTH Ha OCHOBE

KJIACCUYECKOI'0 OIpeJIeNIEHUs!.

3ajaun Ha MPUMEHEHUE OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEHN U CIEACTBUN U3 HUX.
[TocTpoeHue 3aKOHOB paclpe/leNeHus] CIy4alHbIX BEJTUYHH.

Bbluncienue ynucioBbIX XapaKTEPUCTHK CIIy4YalHBIX BEJIUYUH.

KoHTponbHOE TECTUPOBAHMUE.

[V N RUS R 9]

4. YuebHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCThI

1. ®r'oC 23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTMUECKHE CPEACTBA. Y TBEPKIAEH TPUKA30M
Muno6pHayku Poccun ot 11.08.2020 Ne 935.

2. Axagemuueckuil yueOHBbIM IUIaH MO HampaBieHuto mnoarotoBku: 23.05.01 Haszemusbie
TPaHCHOPTHO-TEXHOJIOTHYecKue cpenactBa. Ilpodwmib: ABTOMOOWIM M aBTOMOOWJIBHBIN
cepBuc. @opma 00yueHust — ouHas u 3a04Has. 2025.

3. Marpuna  pacnpeneneHuss — komnereHuuid.  23.05.01  HaszemHble  TpaHCHIOPTHO-
TEXHOJIOTHUECKHUE cpenicTBa (ABTOMOOMIN M aBTOMOOMIIBHBIN cepBuC). 2025.

4. Vxa3 Ilpesunenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparernn HaydHO-
TeXHOJIorn4eckoro passurusa Poccuniickoit denepanumy.

5. IIpuka3 MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O0  yrtBepxkneHun Ilopsinka TOpUMEHEHUS  OpPraHM3alUsSMH,  OCYIIECTBISIOIIMMHU
00pa30BaTeNbHYIO NeSITeIbHOCTb, 3JIEKTPOHHOTO o0yueHus, JMCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH MIPU pean3alii 00pa30BaTEIbHbBIX IPOrPAMM).

4.2. OcHoBHas JuTeEpaTypa:

—

. I'mypman B.E. Teopus BeposTHOCTEW M MareMaTthyeckas CTaTUCTHKa. 12-e u3n. crep. M.:
FOpaiir, 2013; 1999, 139 3k3.

4.3. lonojHUTEIbHAS JTUTEPATYpA:



1. Koran E.A. DrneMeHTBI TEOpUU BEPOSTHOCTEH W MAaTEMaTHYECKOW CTAaTUCTHKH. Yd4eOHOe
nocoOue 1no JucuuIinHe «MaTeMaTukay i CTyAE€HTOB, 00yYaroIuXcs Mo CHelHaibHOCTH
«ABTOMOOMIIE- 1 TpakTOopocTpoeHue. M. 2007. 423 k3.

2. Bentuens E.C., OBuapos JI.A. Teopust BeposITHOCTEN U ee MHKEHEPHbIE MPUIOKEHUSA. Yuebd.
nocoOue Jyist BTY30B. 2-€ u3l., ctep. M.: Bricmas mkoia. 2000. 480 c.

3. Koran E.A., FOpuenko A.A. Teopus BeposiTHOCTEH M MaTeMaTHYeCKasi CTATUCTHUKA: yUYeOHUK /
M.: UH®PA-M, 2019. 250 c.

4. MyxanoB C.A., Koran E.A., XyxoBa I'.C. Teopus BepoATHOCTEM M MaTeMaTH4YeCKas
CTaTHCTHKA. YueOHOe AIeKTpoHHOE u3anue. Perucrpaunonnoe ceuaerensctso OI'YII HOIL
«Mupopmpeructp». Ne43264. M.: YHUBepcUTET MalIMHOCTpoeHus, 2015.

4.4. DiaexkTpoHHbIE 00pa3oBaTebHbIE PECYPCHI

[IpoBeneHne 3aHATHIA M aTTECTAI[Mii BO3MOXKHO B JUCTAHIMOHHOM (opMare C MPUMEHEHUEM
CHUCTEMBl TUCTaHIMOHHOrO 0o0yueHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemMaTHKay ICKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazaenam
IIPOrPaMMBI:.

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

Pa3zpaborannsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpS[ILOK IMPOBCACHUA pa60T B AHUCTAHIIMOHHOM Q)opMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pacropsHKCHUSIMU TIPOPEKTOpa MO y4ueOHOH padoTe /WU LEHTPOM y4eOHO-METOIUYECKOM
paboTHL.

Kaxmprii cTyieHT oOecrieueH WHANBUIYATBHBIM HEOTPAHHYCHHBIM JIOCTYIIOM K AJICKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

HNHTepHeT-pecypCchl BKIIOUYAIOT YYCOHO-METOJAMYECKHUE MaTepHaibl B AJICKTPOHHOM BHJIE,

npeICTaBICHHbBIE Ha caliTe mospolytech.ru B pa3aene: «lleHTp MaTremMaTndeckoro oOpa3oBaHuUs»

(http://mospolytech.ru/index.php?i1d=4486,

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

http://pmims.000webhostapp.com/xbookM0018/index.html Buaeokypc u TecTsl MO TeopHUH
BEPOATHOCTEN U MAaTEMaTUYECKOM CTaTUCTHKE.

[Tone3nbie yueOHO-METOAMYECKHE U MH(OPMAITMOHHBIC MaTepUabl IPEACTABICHBI Ha caTax:

http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedens pecypcoB HHHOPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTH «ITHTEpHET» ISl OCBOSHUS
TUCIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/IM1leH3HOHHOE H CBOOOIHO pacIpocTpaHsieMoe MPOorpaMMHoe

obecneyeHnue
Ne| HaumenoBanue | Paszpabotuumk I1O JlocTyIHOCTh Ccpuika Ha Enunblil peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCHICKHX IIPOrpamMM st
) cBOOOIHO OBM u B/l (npu Hanuuun)
pacnpocTpaHsieMoe




Astra Linux | OO0 JInmensnonuoe https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36

MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTU" 75

4.6. CoBpemeHnHble npodeccHoOHATbHBIE 0a3bI JAHHBIX U HH(POPMAILIUOHHBbIE

CIIPAaBOYHBIC CUCTEMbBI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIA OCBOCHUSA NUCHUIIJIMHBI:

HaumeHnoBanue

Cchl1Kka Ha pecypc

JocTynHoCTH

HNupopMainoHHO-CIIPABOYHBIE CHCTEMbI

https://stackoverflow.co

HocTtymnHa B cetn

Stack Overflow iy HuTepuer 6e3
OTpPaHUYCHUHN
"
HpopmalKOHHLIe pecypent Cern http:// www.consultant.ru | loctynHo
Koncynbrantl Iitroc
[Topran ®enepanbHbIX
FOCYAPCTBEHHBIX http://www.fgosvo.ru. HoctynHo

00pa3oBaTeNbHBIX CTAHIAPTOB
BBICIIIETO 00pa30BaHUs

DIEeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ JloctymHa B cetn
Wntepner 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | locTymHa B ceTn

ru/ Wurepuer 6e3
OTpaHUYCHUHN
IIpodeccuonanbubie 6a3bl JAHHBIX

basa nanHbIX Hay4HOU http://www.elibrary.ru HoctynHo

ANEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

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

noJMTeMaTuyueckas pedepaTuBHO-
oubimorpadudeckas u




HAyKOMETpUIecKas
(6bubmmomeTpuueckas) 6a3a JaHHBIX

5. MaTepuajbHO-TeXHUYECKOe o0ecnevyeHne 1 CIUTLTHHbI

MarepunanpHO — TeXHHYECKask 0a3a yHUBEpCUTETa 00ECIIeYnBaET MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIUM CAHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIWJIAM U HOPMaM.

Kadenpa «Marematuka» ucCHoib3yeT ydeOHble ayauTopud w3 obmero Qonaa
YHUBEPCHUTETA.

I[Ipu HeoOXoaMMOCTH MJIi TPOBEACHUS HMHTEPAKTUBHBIX MNPAKTUYECKUX 3aHATHN
UCTIONB3YIOTCS] KOMITBIOTEPHBIC KJIACCHl YHUBEPCHUTETA.

6. MeToanueckue peKoOMeH AU

6.1. MeTtoanueckue peKOMEHIANHM JJIS PENOAABaTEIA
10 OpPraHu3anum o0y4eHus

[Ipexne Bcero, cieayer oOpaTUTh BHUMAaHHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECH
M3y4aeMbIil UMU MaTepuall He TpeOyeT KaKOM-Tu00 CTIeITUaTbHON (IOTOJHUTEILHOM ) TOATOTOBKH
U BIOJHE MOXET OBITh YCHEIIHO W3y4YeH, €CIU CTYACHTHl OyAyT TMOCemaTh 3aHATHUSA,
CBOEBPEMEHHO BBIMIOJIHATH JOMAIIHHUE 33JJaHUS U MOJIb30BAThCA (TP HEOOXOAMMOCTH ) CUCTEMOMN
IUIAHOBBIX KOHCYJIbTAllMM B TEUYEHHE KaXKJIOro cemecTpa. Bomenmme B Kypc Teopuu
BEPOATHOCTEH pa3Jenbl SBISIIOTCS KJIACCMYECKUMH, B TO K€ BpPEMs OHU MPAKTHUYECKU
OPUEHTHUPOBAHBI, TAK KaK UMEIOT HIMPOKOE pACIPOCTPAHEHUE JI PELIEHUsl pa3HOro poja 3aaad
BHYTpHU CaMOI MaTeMaTHKU U MPUKIAIHBIX 33/1a4. FIX 0CBO€HHE TOMOXKET CTYyIEHTaM JIOTUYECKU
BEpPHO, apTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCbMEHHYIO PE€b, YCIEIIHO MPUMEHSThH
HAKOIUICHHbIE 3HAHUSI B TPO(PECCUOHAIBHOM 1eATEIbHOCTH.

HeobxomuMo ¢ camoro Hayana 3aHATHA PEKOMEHJOBATh CTYJCHTaM OCHOBHYIO H
JOTIONTHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa J1aTh CIUCOK BOMPOCOB ISl TOATOTOBKHU K
DK3aMEHY.

Ha nepBoM 3aHATHN 1O JUCHMILTUHE CleAyeT 00s3aTeIbHO MPOUH(OPMUPOBATD
CTYJICHTOB O BUJI€ U (hOpMax TEKYIIEH 1 MPOMEKYTOYHON aTTeCcTalluii IO JUCIHUILTUHE, CPOKaX
UX MPOBEJICHUS, YCIOBHSIX AOMYyCKa K IPOMEXKYTOUYHOM aTTeCTalluy, IPUMEHSIEMbIX BUAX
MPOMEKYTOYHOT'O KOHTPOJISL.

N3noxxeHrne TeopeTHUEeCcKOro Marepuana JAOHKHO COMPOBOXKAATHCS HIUTIOCTPATUBHBIMU
npUMepaMu, TIIATETHbHO OTOOPAHHBIMU IPEMoaBaTelieM TaK, YTOObI TEXHUYECKUE TPYTHOCTH U
BBIKJIQJIKM TIPU PELICHUH 33/Jayd He OTBJEKAJIM OT TJIaBHOTO: OCMBICIEHUS HJAE€U U CYTHU
npuUMeHsieMbIX MeToJ0B. Cnedyer Bcerja yKas3blBaTh NMPUMEPhI MPAKTUUYECKOTO NMPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U GopmyII.

[IpakTudeckue 3aHITHS JOJHKHBI ObITh OpraHU30BaHbI MPENoIaBaTeIeM TakKuM 00pa3om,
YyTOOBl OCTaBaJOCh BpeMs Ha MEPUOJUYECKOE BBIIIOJHEHUE CTYJEHTaMH HEOOJbIION
CaMOCTOSITENILHOM paOOThI B ayAUTOPUH IS TPOBEPKU YCBOCHUS U3JI0)KEHHOTO MaTepHalia.

[IpenonaBaTenb, BeAyLIMil MpaKkTUYECKUE 3aHATHS, IODKEH COTJIacOBBIBAaTH Y4yeOHO-
TEMATUYECKH TJIaH 3aHITHIA C JISKTOPOM, UCTIONB30BaTh €AUHYIO CUCTEMY 0003HAYCHU.

[IpenomaBaTento ciemyeT A0OWMBAThCS CHUCTEMAaTHYECKOW HEMPEPBHIBHOW  PabOTHI
CTYJICHTOB B T€UEHHUE CEMECTPa, HEOOXOANUMO BBHISBIISATH CHIIBHBIX CTY/IEHTOB M MPUBJIEKATh UX K
Hay4yHOM paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKypcax.

CTy#eHT [OJDKEH ONIyIIaTh 3auHTEPECOBAHHOCTh TMpEnojaBareiss B JAOCTH)KCHUU
KOHEYHOTO pe3yJibTaTa: B MPHOOPETCHUH 00yUarOIIMMHUCS MPOYHBIX 3HAHWN, YMEHUHN U BIIAJICHUS
HAKOIUICHHOM MH(OpMaIHeil Ui pelieHus 3a1a4 B NpoeccCuOHANbHOMN 1eATeIbHOCTH.
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6.1.1. O6pa3oBaTe/ibHbIEe TEXHOJIOTUH

[IpoBeneHnue 3aHATHI ©W aTTECTallMd BO3MOXXKHO B JUCTaHIIMOHHOM (opmare c
NPUMEHEHHEM CHCTEMBbI TUCTaHUMOHHOTO o0yueHusi yHuBepcurera (CJJO-LMS) Ha ocHOBe
pa3spaboTaHHbIX Kadeapoi «MareMaTrkay IEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo
BCEM pasziesiaM Iporpammsl (cMm. 1. 4.4).

[opsnok npoBenexus: paboT B IUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAETCSA OTACIbHBIMU
pacmopsuKeHUSAMU TIPOpEKTopa Mo ydeOHOH padoTe W/HWIM LEHTPOM Y4eOHO-METOIUYECKOi
paboTEHL.

6.2. MeToauyecKkue yKazaHus AJ151 00y4arOUIUXCH 110 OCBOCHHIO

AUCHHUIIIMHBI

JUisl yCcHemHoro oBjaieHusl MaTeprualioM JaHHOTO pasjiesia He0OXO0UMO, MIPEXkAe BCEro,
YETKO YCBOWTH OCHOBHBIE IOHATHS TEOPUM BEPOATHOCTEH, OYEHb HIMPOKO HCIOJIB3yEMBIE B
Pa3INYHBIX MPUIOKEHUSAX: TOHATHE CIIy4alHOrO COOBITUS M €ro BEpOSATHOCTH, CyMMBI H
IPOU3BENEHUSI COOBITUM, NOHATHSA CIy4YallHOM BEJIMYMHBI W 3aKOHA €€ pacHpelesICHus,
MaTEMaTHYECKOTO OKUIAHMS U JUCIIEPCUH CITyYallHOM BEJINYHHBI.

Hamo noHsaTh, 4TO BEPOATHOCTH — 3TO YUCIIOBAsI ME€pa CTEIIEHN BO3MOKHOCTH MOSIBICHUS
CJly4aifHOro COOBITHS. 3HATh KIACCHYECKOE, CTATUCTUYECKOE M F€OMETPUUECKOE ONpeAeIeHUs
BEPOSITHOCTH, CBSI3b U Pa3INune MEXKIy HUMHU. HeCMOTpsl Ha BHEIIHIOIO POCTOTY KIIACCUYECKON

GopMyNbl  ONpeneieHHs]  BEpOSTHOCTU  CilydailHOro  coObitust  A: P(A)=m/n ,
HEIIOCPEACTBEHHBIM MOJACYET 4YMCIa N BCEBO3MOXKHBIX HCXOZOB MCHBITAHUS M M - 4YHCIa
ONaronpusATHBIX UCXOJIOB TpeOyeT MpUMeHEeHus: popMys KoMOUHATOpUKH. [Ipu 3TOM B Kax10i
KOHKPETHOM 3aJadye HaJo0 MPOAHAIU3UPOBATh, KAKOW THUI COEAMHEHUM BO3HHMKAET, KOTJa W3
HEKOTOPOTO MHOXECTBA 3JIEMEHTOB H3BJIEKACTCS JAPYroe MOAMHOKECTBO (3TO MOTYT OBITh
pa3MelleHs], NEepecTaHOBKU WM couyeTaHus). I[Ipu BBIUMCICHMM BEPOSTHOCTEH CIIOKHBIX
COOBITHIl HAagO yMEThb MpPEJICTaBUTh WX B BUAE CYMMbl HJIM NPOHU3BEACHUS (MM CYyMMBI
IPOM3BEAECHUI ) IPOCTBIX COOBITUI M IPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEOPUHU
BEPOSITHOCTEH.

Hano 4eTko pa3nuyarh THIIBI CIy4YalHBIX BEJIMYNH — TUCKPETHBIC U HEIPEPBIBHBIC U 3HATD
OCHOBHBIC 3aKOHBI WX pacrpeneneHusi (OmHoMuanbHbId, IlyaccoHa, rumepreoMeTrpuyecKHid,
0COOEHHO, HOPMaJILHBIN 3aKOH pacipeIe/IeHus).

Jl1d onucaHus 3aKOHOB paclpeesIeHUs] HEPEPBIBHBIX CIIyYalHbIX BEIMYUH IPUMEHSIOT

UHTETPAIbHYI0 (DYHKIUIO  pacmpeneseHus] BEpOSTHOCTEH CIydyallHOH BETMYHHBI F(xX)y

miotHocTs Bepostocteit J (X) . Hamo ycBOMTB OmpeencHusi, BEPOSTHOCTHBIH CMBICT M
CBOWCTBA 3TUX (YHKIIHIA, CBSI3b MEXKAY HUMH U pacueTHBIC (POPMYIIBI U UX OTIPEICICHUSI.

Hanmo 3Hath onpenenenue, pacuyeTHble (OpMyIBI M BEPOSTHOCTHBIH CMBICT OCHOBHBIX
YHCIJIOBBIX XapaKTEPUCTHK CIyYallHOW BEJWYMHBI — MATEeMaTHYECKOTO OXHIAHHS (CpeIHETOo
3HAYEHHUSI) U AUCTIEPCHU (XapaKTEPUCTUKH pa30dpoca BO3MOKHBIX 3HAYCHUS CITy4aliHON BEIMYNHBI
OTHOCHTENBHO CPEIHET0 3HAUEHHUS).

C Tteopueil BeposTHOCTEH TeCHEWIIMM O00pa3oM CBsi3aHa MaTeMaTH4ecKas CTaTHCTUKA
BoNBIIMHCTBO €€ BRIBOJIOB 0a3upyeTcs Ha MPeeIbHBIX TEOPEMaX TEOPHH BEPOSTHOCTEH.

Bce xapakTepucTuku, M3y4aeMmble B Kypce MaTeMaTW4ecKOW CTaTUCTUKH, SIBISIOTCS
CTaTUCTHYECKUMH aHAJIOTaMH COOTBETCTBYIOIINX XapaKTEPUCTHK, PACCMATPUBAEMBIX B TCOPHUHU
BEPOSITHOCTEW, TIONyYCHHBIMH Ha OCHOBE OTPAHUYEHHOTO 4YHCIAa ONBITHBIX JIaHHBIX.
CrnenoBaTenbHO, €CNIM, HAapUMEp, MaTeMaTHYecKoe OKHIAHWEe W AUCHEepPCHs CIydaiiHOM
BEJIMYMHBI, W3yYaeMble B TEOPHH BEPOATHOCTEH, SBIISIOTCS XapaKTEPHBIMH HECITy4YalHBIMHU
YHCIIaMH, TO WX CTAaTUCTHYECKHE AaHaJOTH — BBIOOPOYHAS CpEAHSs W BBIOOPOYHAS (WIIH
WCTIPABJICHHAS ) TUCTIEPCHUS SBJISIFOTCS CITy4YaiiHBIMH BEJTMYMHAMHY, 3aBHCAIIIIMH OT 00bEMa 1 THIIA
BBIOOPKHU M Pa3IMYHBIMU JUISI Pa3HBIX BEIOOPOK.
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Hano oOsi3aTennbHO 3HAaTh M YMETh BBIUUCIATH TOYEUHBIE OLEHKH HEU3BECTHBIX
apaMeTpPOB pacIpe/iesIeHUs] CIy4aiiHOM BeIMYUHBI - BBIOOPOUYHYIO CPEIHIOI U BBIOOPOYHYIO
(MM MCTIPaBJIEHHYIO) JUCIIEPCHIO, TAK KaK JII00ast CTaTHCTHYECKast 00paboTKa CBOJUTCS, PEXKIe
BCET0, K HAX0XKJICHUIO HMEHHO 3TUX XapaKTEPUCTHK.

Cnenyer oOpaTHUTb BHHMaHUE Ha TO, YTO 3TH OIEHKHU SBISAIOTCS NPUOIMIKEHHBIMU,
0COOEHHO U1 BBIOOPOK MaJIOro 00beMa, U JUIsl CY KJIEHHUs O TOUHOCTH U Ha/IEKHOCTH 3TUX OLICHOK
HaJ0 YMETh NIPUMEHITh HHTEPBAJIbHBIE OLIEHKH U 3HaTh METOJUKY ITOCTPOECHUS JOBEPUTEIBHBIX
UHTEPBAJIOB.

7. ®OH OLIEHOYHBIX CPEACTB

@DOoH/I OIICHOUHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMme M BKIIIOYAET
pa3nesbl:

1. MeTopI KOHTPOJISL U OLICHUBAHUS PE3YJIbTATOB 00YUEHUSI.
2. lllkana u KpUTEPUH OLECHUBAHUS PE3yIbTATOB O0yUCHUSI.
3. O11eHOYHBIE CPE/ICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexyTO4YHas aTTecTalus.

12



Ilpunoscenue 1

TemaTn4yecknii JIaH (ucHUILINHBI « Teopusi BeposiITHOCTE U MaTeMATHYECKAs] CTATHCTUKAY
10 HANPABJIEHUIO MOATOTOBKHU
23.05.01 «Ha3zemHBbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEACTBA»

[Tpodunb
«ABTOMOOWJIHM M ABTOMOOMJIbHBIN CEPBUC»
(cmenmasmcr)
Ounas ¢popma o0yueHust
I'ox naGopa 2025/2026
Buasbl yueOHol padoThl,
C Dopm
e | Hen BKJII0Yasl CAMOCTOATE/IbHYIO Buabl camocTosiTeJIbHOI padoThI Bl
M | e
padoTy CTY/IEeHTOB, CryneHToB arrect
Pasznen e AU
C | ceme U TPY/10eMKOCThb B yacax
n/n T | crpa K10
p J | II/C | Jlad | CPC | KCP | K.P. A3 | Pegepar | K/p | 9| 3
Bropoii cemecTp
Tema 1. Beenenrie. OCHOBHbIE OHSTHS
Teopun BeposATHocTe. CiydaiiHbie
coObITHs, UX THUIBL. Kiaccuueckoe u
CTaTUCTHUYECKOE oIpeieeHus
1 o 2 1 2 3 +
BCPOATHOCTHU, HX CBOUCTBA. CBsi3p M
pasznuure Mexay HuMH. [lpuHiun
CTaTUCTUYECKOU YCTOMYMBOCTH
OTHOCHTEJIBHBIX YacTOT.
Brigaua 3apannii PI'P
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OneMeHThl KoMOuHatopuku. Hero-
CPEIICTBEHHBI MOJACYET BEPOATHOCTH
Ha OCHOBE KJIACCUYECKOI0
OTIpeJIeNICHUSI.

['eomeTpuyeckass BEpOSITHOCTh. 3ajiaya
broddona.

Tema 2. Anre6pa coObITHIA. 3aBUCUMBIE
U HCE3aBUCHUMBLIC CO6BITI/I$I. Ycnosuas
BEpPOATHOCTb. OCHOBHBIE  TEOPEMBI
TEOPUU BEPOATHOCTEH.

®opmyJia MOJTHON BEPOATHOCTH.

@®opmyna bepHyinu, JokanbHas W
MHTETpasibHas TeopeMsl Jlamnaca.
KonTpoabnas padora Nel 1o
CIy4aiiHbIM COOBITHAM

Tema 3. CiyvaiiHple BEJIUYUHBI, HUX
THUIIBI, TIOHSATHE 3aKOHA PACIpPEICIICHHSI
CIIy4alHOM BEJIUYHHBI.

OcHOBHBIE  3aKOHBI  PacCIpElIEICHUS
JIUCKPETHOM  CIy4allHOM  BEJIMYMHBI
(runepreomMeTpHUECcKuil,
OMHOMUAJIBbHBIH, pacrpeneieHue
[Tyaccona).

Tema 4. YucnoBble XapaKTEpPUCTUKU
JUCKPETHBIX  CIIy4alHBIX  BEJIHMYUH.
MaremaTtudeckoe OXXHUJaHUE u
JUCIIEpCUsl CIy4YalHBIX BEJIMYMH, HX
BEPOSITHOCTHBINA CMBICI M CBOWCTBA.

10

Tema S. HenpepsiBHbIE cilyyaliHbIE
BeIMUMHbL. VHTerpanbHas QyHKUUS
pacnpene-

10

14




nenusi.  [IIOTHOCTH ~ BEpPOSATHOCTE.
Marematnueckoe OKUJaHUE "
JUCIIEPCUsl HENPEPBIBHOM CIIy4YalHOU
BEJIMYHHBI.

11

3aKOHBI pacHpelEeICHUs HEIPEPBIBHBIX
CIIy4allHbIX BEJIMYMH (paBHOMEPHBIH,
MOKAa3aTeJIbHBIN).

11

12

HopmaibHblli 3aK0H paclpeeeHus

12

13

Tema 6. [IpenenbHble TEOPEMBI TEOPUU
BEPOSITHOCTEH. HepaseHcTBO
YeopmeBa.  Teopema  UeOblmena.
Teopema  bepuyum. LleHTpanbHas
IIpeAeNIbHAs TEOpEMA.

13

14

Tema 7. OCHOBHEBIE 3aJaun
MaTeMaTudeckoil ctatucTuku. [lonsaTre
0 BeIOOpOYHOM MeToje. ['eHepanbHas u
BBIOOpOYHAS COBOKYITHOCTH.
[TocTpoeHne sMOUpUYEcKOl (yHKIMU
pacripeiesieHuss BHIOOPKH, TOJHMIOHA U
TUCTOTPaMMBbI OTHOCUTEIHHBIX YaCTOT.

14

15

Toueunsie OIICHKHU napaMeTpoB
pactipenenenusi. TpeOoBaHUST K HUM.
Bri6opounas cpenusisi. Beibopounast u
WCIIpaBJICHHAs JTUCTICPCHH.

16

WurepBanbhble oueHku. llocTpoenne
JIOBEPUTEIBHOTO  HHTEpBalla  JUId
MaTeMaTudeckoro oxkupanus. Crydvaii
MaJIOi BEIOOPKH

17

O0630pHas JTeKIus

18

KonTposbHoe TecTHpoBaHHe

15

15




(DOpMﬂ ammecmauuu

19-21

Bcero yacoB nmo gucuMIJInHE

KOH-

PI'P Tp-
pao.

3aounasi gopma oOyueHust

I'ox naGopa 2025/2026
Buabl yueOHoit padoThl,
C Hen Dopm
e | ens BKJIIOYasi CAMOCTOATEIbHYIO Buabl camocTosiTeJibHOH padoThI b
M
padoTy CTY/IeHTOB, Cry/neHToB arrecr
Pazagen e anuu
¢ | Cem U TPYI0EMKOCTh B 4acax
ecT
n/n T P K.I
p a J | II/C | JIad | CPC | KCP | K.P. A3 | Pedepar | K/p | 9| 3
Bropoii cemecTp
OcHOBHBIE MIOHATHUS TEOpHUH
BepoaTHOCcTe. CiydaiiHble COOBITHS,
ux THUIIBI. Knaccuueckoe U
CTaTUCTUYECKOE orpezeeHus
1 2 2 16 +

BEpPOSITHOCTH, UX CBOKCTBA. OCHOBHBIE
TEOPEMbl TEOPUU BEPOSTHOCTEH U
cneactBuss u3  HuX.  CiyyaliHble
BEJIMYUHBI U 3aKOHBI UX PACTIPEICICHUS
Bruigaua 3agannii PI'P

16




3aJja4M Ha HEMOCPEICTBEHHBIN MOJICYET
BEPOSTHOCTH Ha OCHOBE KJIACCUYECKOTO
OTpeieTICHUs] U MPUMEHEHHE OCHOBHBIX
TEOpEeM TEOpPUHU BEPOSTHOCTEH W
CJIEACTBHHN M3 HHUX. 3aJa4¥ Ha 3aKOHBI
pacmpeseneHus 51 YHCIIOBEIE
XaPaKTEPUCTUKU CITyYalHBIX BEJIHYUH

16

OCHOBHBIC IIOHATHUS MAaTEMAaTHYCCKOM
CTaTUCTUKH. BBIOOPOYHBIE  METOSI.
I'enepanbHas " BbIOOpOYHAs
COBOKYITHOCTH. 3amaua OLICHKH
HEU3BECTHOTO 3aKOHA paclpeaeeHUs
CIIy4YalHBIX BEJWYMH M 3aJlaya OICHKH
HEU3BECTHBIX MMapaMeTPOB

16

[TocTpoenue >mMmupuUecKor (HyHKITUH
pacmpeseNieHus: BEIOOPKH, TOJIUTOHA |
TUCTOIPaMMbl OTHOCHUTENBHBIX YacTOT.
Toueunrsle u HHTCPBAJIbHBIC OLCHKU
napaMeTpoB pacnpeneneHus
CquaﬁHBIX BCIINYNH

16

(DOthl ammecmauuu

Bcero yacoB nmo fucuMIJInHE

64

PI'P

17




Ilpunoscenue 2

OOH/J ONEHOYHBIX CPEACTB
MO JUCHMUILINHE

«Teopml BepOHTHOCTeﬁ H MaTeMaTH4YCCKadA CTATUCTHKA»

Hanpasnenue noarorosku: 23.05.01 «HazemHble TpaHCIIOPTHO — TEXHOJIOTMYECKHUE CPEICTBA»
[Ipopunb «ABTOMOOUIHN U aBTOMOOMIIBHBIN CEPBUCH.
®dopma 00yueHHUs: OUHasl.

Kadenpa: «Matemaruka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH s

I[J'ISI KOHTPOJIA YCIIEBACMOCTHU U KAUCCTBA OCBOCHUW A AU CIUIIIINHBI HaCTOﬂHIeI\/'I nporpaMMoﬁ
NPEeNyCMOTPEHBI CIIEAYIOIINE BUABI KOHTPOIIA:
- KOHTPOJIb TEKYIICH yCIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTanus (IK3aMeH).

2. lllkana v KpUTEpPUHU OLIECHUBAHMSA Pe3YJIbTATOB 00yUYeHUs!

DopmMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomexyTounas aTTectanus o0yyaromuxcs B (hopMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBIMIOJIHEHHSI BCEX BHUAOB Y4YeOHON palboThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
TUCIUIUIMHE, TIPYU 3TOM YYHUTBHIBAIOTCS PE3yJIbTaThl TEKYIIET0 KOHTPOIS YCIEBAEMOCTH B TEUCHHE
cemecTpa. O1eHKa CTeTeH! JOCTHKEHUS 00yJaroIUMHUCS TIAHUPYEMbIX PE3YIbTaTOB 00yUEHUSs 10
TUCIUIUIMHE TIPOBOJUTCS TPENoAaBaTeNeM, BEIyIIUM 3aHATHA [0 JUCHUIUIMHE METOJ0M
JKCIepTHON oneHKU. [lo uToram MpPOMEXYTOYHON aTTeCTAllMd MO TUCIUIUIMHE BBICTABISICTCS
OILIEHKA OTIUYHOY, «XOPOIIIOY, «YIOBIECTBOPUTEIHHOY» WU «HEYAOBICTBOPUTEIHLHOM.

Ikaga oneHUBaHUA Onucanmne

BoimonHensl Bce o00si3aTeIbHbIE YCJAOBHSA MOJATOTOBKH
CTY/IeHTa K MPOMEeKYTOYHOM aTTecTalllHu, IPeIyCMOTPEHHBIE

NpOrpaMMoONl  JAUCHHUIUIAHBL CTyneHT  IeMOHCTPHUPYET
COOTBETCTBUE 3HAHUM, YMEHHUW, HABBIKOB IOKa3aTEIsM,
OtanyHO MPUBEJICHHBIM B Ta0JHWIAX, OMEPUPYET MNPHUOOPETEHHBIMU

SHAHUSIMHU, YMCHHUAMHU, HABBIKAMH, IIPUMCHACT UX B CUTyalUsAX
MOBBIIIEHHOM CII0KHOCTH. HpI/I 9TOM MOTYT OBITE AOIMYHICHBI
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHUA IIpU
MEpEHOCE 3HAaHUU U y'MeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a1H.

BhIoNHEHBI  BCe  00s13aTe/IbHbIE  YCJOBHS  IOATOTOBKH
Xopoo CTYJAE€HTAa K MPOMEKYTOYHON aTTECTALMH, IIPETYCMOTPEHHBIE
nporpaMmMoli  auctMmUMHBEL  CTyIEHT  JIEMOHCTPHPYET
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COOTBETCTBUE 3HAHWI, YMEHUW, HABBIKOB IOKA3aTEIsIM,
MPUBEJICHHBIM B Ta0JHUIAaX, OMEPUPYET MNPUOOPETEHHBIMU
3HAHUSMHU, YMEHUSIMHM, HaBbIKaMU. B TO ke Bpemsi mpH OTBETE
JIOMYCKAE€T HECYIECTBEHHbIE MOTPENIHOCTH, 3aJaYd pEIIaeT C
HEeJI0YeTaMH, HE BIUSIOIIMMH Ha OOIINI X0 pelIeHusI.

y,I[OBJ'ICTBOpI/ITCJ'ILHO

BoimonHensl Bce o00si3aTeIbHbIE YCJAOBHSA MOJATOTOBKH
CTY/IeHTa K MPOMEeKYTOYHOM aTTecTallu, IPeIyCMOTPEHHBIE
NpOrpaMMoONl  AUCUUIUIUHBI. CTyneHT  IEeMOHCTPUpPYET
COOTBETCTBUE 3HAHMM, YMEHMI, HAaBBIKOB I[OKA3aTeNsIM,
MPHUBEICHHBIM B Ta0JHIAX, OMNEpUpyeT NPUOOPETECHHBIMU
3HaHUSAMH, YMEHUAMHU, HaBbikamMu. Ho moka3biBaeT HermayOoKue
3HAaHUA, TPU OTBETE HE JMAOMyCcKaeT TpyObIX OmHMOOK WU
MIPOTUBOPEUHii, 0THAKO B (POPMYJIUPOBAHUU OTBETA OTCYTCTBYET
JOTDKHAS CBSI3b MEXK/Iy aHAJIM30M, apTyMEHTallMel U BIBOJaMH,
B pEIEHUM 3a/a4 MOTYT COJepXkarbcsi IpyObie ommOku. Jlns
MOJyYeHHUs TPaBHIBHOTO OTBETa TPEOYIOTCS YTOUHSIOLIHNE
BOIIPOCHI.

HeynosnerBopurensHo

He BbmonHeHs! o00si3aTelbHbIE YCJOBHSI MOATOTOBKH
CTYA€HTA K NMPOMEKYTOYHOM aTTeCTALUM, [IPEyCMOTPEHHBIE
nporpammont gucuuiuineel, MJIM  cTyneHT neMoHCTpupyer
HENOJIHOE  COOTBETCTBUE  3HAHWM, yMEHHH,  HABBIKOB
NPUBEJCHHBIM B Ta0lMlax, JAOMYCKAIOTCS 3HAYUTEJIbHbIE
OLIMOKY, IPOSBISETCS] OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB I10
psAly TOKa3areined, CTYJIEHT HCIBITBIBACT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHHSIMHU.

®opMa NPOMEKYTOUYHOM ATTECTAIUM: 3a4eT

[IpomesxyTounas arrectanus oOydaromuxcst B popMe 3adeTa IpOBOJUTCS MO pe3ybTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4€OHOW pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLUIIINHE, IIPU 3TOM YYUTBIBAIOTCSA PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUCHUE
cemectpa. OIeHKa CTETEeHU TOCTHKEHUS 00YUYarOIIUMUCS MJIAHUPYEMBIX PE3yJIbTaTOB 00YUYESHHUS 1O

JAUCHUIUIMHE TMPOBOJUTCA IIPCIIOAABATCIICM,

BCAyIIMM 3aHATUA MO0 JUCHUIINIMHEC MCTOIOM

E)KCHepTHOI\/JI OLCHKU. IIo wroram HpOMGH(YTOqHOﬁ arrecrailuyu 1o AUCHUIIIIMHEC BBICTABJIACTCS
OIICHKA «3a4TCHO» UJIN «HEC 3a4YTCHO).

Ixana
Onucanue
OllEHMBAHMS
BeimonHeHsl Bce  00si3aTeJbHbIE YCJOBHS IMOATOTOBKH CTyAeHTa K
3a4reHo NPOMEKYTOUHOM aTTecTALNM, IPETyCMOTPEHHBIE IpOrpaMmMon
muctummabl.  CTyJIEHT JIE€MOHCTPUPYET COOTBETCTBHE 3HAHMM, yMEHHI,
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HAaBBHIKOB  MPUBEACHHHIM B  TaOMUIaX  TOKaszaTelel,  Omepupyer
NpUOOPETEHHbIMU 3HAHMSIMHM, YMEHUSIMHU, HaBBIKAMH, IPUMEHSIET HX B
CUTYyalUsAX MOBBIIIEHHOW CIOXHOCTH. [Ipu 3TOM MOTyT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPyAHEHHUS INPU aHAITUTUYECKUX

orepanusx, IepeHoce 3HaHU| U yMEHHI Ha HOBbIE, HECTaH/IAPTHBIE CUTYAallHH.

He BomonHeHsl — o0s3aTe/ibHbIE YCJOBUSI NMOATOTOBKH CTyJeHTa K
NMPOMEKYTOUHOM aTTeCTAlNU, 1pe0yCMOMPEHHbLE NPOCPAMMOU OUCYUNTUHBL,
NJIN cTtyneHT AeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUM, YMEHH,

He 3auTeHo | HaBBIKOB MpUBEACHHHIM B  TaOJWIaXx  MOKaszaTejei, JOMyCKaroTCs
3HAYUTENbHBIE OMIMOKH, TPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHHM, HAaBBIKOB
MO psALy TOKa3aTeNel, CTYICHT UCTIBIThIBACT 3HAUNTENbHbIE 3aTPYIHEHUS TIPU
OTIEpUPOBAHUY 3HAHUSMU M YMEHUSMU IIPU UX MEPEHOCE HA HOBBIE CUTYAIIHH.
3. OueHo4YHbBIE CPeCTBA
HaumenoBanue IIpencrasnenue
Ne Kpatkas xapakTepucTrka OleHOYHOTO
OLIEHOYHOT O OIICHOYHOT'O CPEJICTBA
/1 cpeacTBa
cpeacraa B ®OC
1 KonTtponbsHas CpenctBo mpoBepKH yMEHHUM mpuMeHITh | KoHTposbHbIE
(camocTosATENbHAS | TOJy4YEHHbIC 3HAHUS JJIS pElIeHMs 3a/ad | 3aJaHus
) pabota OTPENICJICHHOTO THUIA 1O TEeME WIH
azfen
(KP) PASACHY
2 | PacuetHo- CpenctBo mpoBEpKH YMEHUW MpUMeHATh | KoMIUIekT —3agaHuii
rpaduueckas MOJlyYeHHblE  3HAHHWS 1O  3apaHee | JJs BBITIOJTHEHUS
pabora OTIpeICIEHHOW METOJUKE [JIsl PEIIeHHs | pacyeTHO-
(PTP) 3a/lad WM 33JaHAi 10 MOXYJII0 WK | Tpaduueckoi paboThl
JTUCLUILTAHE B IIEJIOM.
CpencTBo KOHTPOJISI, OPraHU30BaHHOE KaK
crienuanbHas Oecela TEAaroru4eckoro
VeTHBIi ompoc paboTHHKaA C 06yqa}01v11HM051 Ha TeMB, Bompoch! 1o
CBSI3aHHBIE C M3y4aeMOW AUCUUILIINHON, U
cobeceqoBaHueE, TeMam/paszaenam
3 paccuMTaHHOEC Ha BBIICHEHHE O0beMa
(YO) . JUCITATITUHBI
3HAHUHN obyyaromerocs o
OTIpE/ICIIEHHOMY pa3/ely, TeEME, MpodieMe
U T.IL
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaAHHM,
MO3BOJISIOIIAS
Tect m
4 (T) aBTOMAaTU3HUPOB Bapuanr tecra
aTh MPOLEAYPY U3MEPEHHUSI YPOBHS 3HAHUN
U YMEHUH 00y4Yaromerocs.
5 | Ox3ameHanmonHbl | CpeacTBO NPOBEPKM 3HAaHUM, YMEHHUH, | DK3aMEHAllMOHHbIE
e OuneTsl HABBIKOB. MOXET BKJIIOYAaTh KOMILIEKC | OMIIETHI
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(Ob) TEOPETHUCCKUX BOITPOCOB, 3a/ad,
NPaKTUYCCKUX 3a/IaHUM.

3.1. Tekymnii KOHTPOJIb

OI_IGHO‘-IHBIG CpeacCTBa TCKYIICTO KOHTPOJIA yCIICBACMOCTHU BKIIFOYAIOT KOHTPOJIbHBIC BOITPOCHI

U 3aJlaHus B opMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHHS 00YJAFOIIUMUCS Pa3/IeIiOB
JUACHUIUINHEL, ipueM PI'P.

Conepxanue pacuyeTHO-TpaguyecKnX padoThl.

OnpeneneHue BEPOSTHOCTEN CiIydaifHBIX COOBITUH, 3aKOHOB paclpe/ieleHus IUCKPETHBIX U
HENPEPBIBHBIX CIyYalHBIX BEJIMYMH U UX YUCIOBBIX XapaKTEPUCTHK.

[TocTpoenue smnupuyeckoi GyHKIMU pacipeieeHus BHIOOPKH, MOJIUIOHA U THCTOTPaMMBbI
OTHOCHUTEJIbHBIX YaCTOT.

Pacuyer craTucTHYeCKMX XapaKTEPUCTUK BEIOOPKH.

KoMmmuiekr 3axanui
JJIsl BBINIOJTHEHNs pacdyeTHO-rpagudeckux pador (PT'P)
no gucunniaune «Teopusi BeposiTHOCTEN»

VY c6opmuka umerorcs 10 neraneit, Mano OTAMYAIOMIKMXCS IO BHEITHEMY BUY. M3 HUX 6 nertaneit
MepBOro copra, a 4 — BToporo. KakoBa BEpOSITHOCTh TOTO, UTO CPEIM B3SITHIX Hayaady S geTanen
3 okaxyTcsl nepBoro copra?

B ypHe 7 yepHbIX mapoB U 5 KeNThIX mapoB. HaliTh BEpOSTHOCTH TOrO, YTO CPEAU HAylady
U3BJICUCHHBIX 4-X [IAapOB OKa)XeTcs 6oiee 2-X KENThIX.

BeposiTHOCTh OTKa3a KakJI0T0 M3 HE3aBUCHUMO PAOOTAIOIIMX AJIEMEHTOB AJIEKTPUUYECKOU IeTH

paBHa P=0,05. Haiit BeposiTHOCTH 6€30TKa3HOM PaOOTHI AIEKTPHUUECKOM IIETIH.

1

|_|
Ha nByx crankax oOpaOaTbiBalOTCSl OJHOTUIHBIE  JIeTalu. BeposSTHOCTh W3TOTOBJICHHS
CTaHJApTHOW JeTanu JJs nepBoro craHka pasHa 0,96, a mig Broporo cranka - 0,92. Jleranu
CKJIaJIbIBAIOTCS. B OJIHOM MeECTE, MPUYEM MEPBBIM CTAHOK HM3roTaBIMBacT B 1,5 pa3za MeHblie
Jeraneid, yeM BTOpoil. HalTh BEpoOsSITHOCTH TOro, 4TO B3sSTas HayJaaudyy AeTalb OKaKETCS
HECTaHJaPTHOU.
BeposiTHOCTH TOr0, 4TO Haynady B3ATas JeTajb U3 MapTUM CTaHjaapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOrO, YTO CPEAW B3SATHIX Hayjady LIECTH JAeTallel HE MEHEE JBYX OKaXyTCs
HECTaHJAPTHBIMH.
BepostHOCTh 0e30TKa3HOUM paboThl Kaxmoro u3 700 He3aBUCHMO pabOTAIOMIMX AJIEMEHTOB
HEKOTOpOro ycTpoiicTtBa paBHa 0,85. HailT BEpOSITHOCTH TOTO, YTO BBIMAYT U3 CTpos OT 80 10
120 snemenTtoB; poBHO 100 31€MEHTOB.
YCTpoiCTBO COCTOUT U3 4-X AIIEMEHTOB, Pa0OTAIOIIMX HE3ABUCUMO JIPYT OT ApyTra. BeposTHOCTh
Ha/IeKHON paboOThl KaXAOTo 3JeMeHTa B oAHOM wucmblTaHuM paBHa 0,9. CocTaBUTH 3aKOH
pacnpeneneHus JUCKPETHOM CIIydailHOM BeTMYMHbl X - YUCiIa OTKA3aBIIMX 3JIEMEHTOB B OJTHOM
OTIBITE.
HeszaBucumpblie ciryyalinbie BeTMUUHBI X W Y 3aJ1aHbl PSJaMU paclpeiesICHHS .
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Haiitu cpeqnee kBangpaTH4ecKoe OTKIOHEHHUE BEIMYUHBL Z=2X*-3Y .

9. VYcTpoiicTBO COCTOUT M3 4-X HE3aBUCUMO PAOOTAIOIMIMX OJHOTHUITHBIX AJIEMEHTOB. BeposTHOCTH
HAJCKHOUM paboThI Kaxkoro snementa pasHa 0,995. HaliTu BeposSTHOCTH TOTO, YTO PabOTarOT
HE MEHEE TPEX AJIEMEHTOB.

10. Cnyyaitnast BenuurHa X 3a/laHa TUIOTHOCTBHIO BEPOSITHOCTEH:

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

Haiitu xos¢p¢unuent "d ", uHTErpanbHyro (QyHKIHIO pacrpeleieHus
F(x), M(X), D(X) n BepositHOCTb nonaianust X B untepnai (0,2; 0,8).
11. Ha cranke m3roraBiuBaeTcs aeranb. Ee mumHa X - cioydailiHasi BelM4HMHA, pacnpeaeieHHas Mo

HOpPMaJIbHOMY 3aKOHY ¢ mapamerpamu: @ =20 cm, O =1,1 cm. HaiiTu BeposATHOCTH TOTO, YTO

JUIMHA JeTanu 3aknrodeHa Mexnay 19 cm u 21,1 cm. Kakoe oTkIOHEHHME MJIMHBI JeTanu oT d
MOXKHO TapaHTHpoBaTh ¢ BeposTHOcThi0 0,9; 0,99? B kakux mnpeaenax OyayT JexaTh
MPAKTUYECKH BCE pa3Mephl aAeTaneit ?

IIpnioxkenne Teopruu BepOSATHOCTEN K CTATHCTHYECKOI 00padoTKe NaHHBIX
Jnist Ka10ro BapraHnTa Tpedyercs:

1. IlpenctaBuTh ONBITHBIE AAHHBIE B CTPYNIMPOBAHHOM BHJE, Pa30UB Ha k PaBHOOTCTOSLIMX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiitu sMnimpudeckyto GyHKIMIO pacipenesieHus U TOCTPOUTh ee Tpaduk.

3. TlocTpouTh MOJHUIOH U TUCTOIPAMMY OTHOCUTENBHBIX YacTOT.

4. BplYMCINTH METOJOM IPOU3BEINCHUN YMCIIOBBIE XapaKTEPUCTUKU BBIOOPKU: BBIOOPOUHYIO
CpPEeIHIOI0, BHIOOPOYHYIO M UCIIPABJICHHYIO JUCIEPCHH, BHIOOPOUHOE CpeaHee KBaJpaTHdecKoe
OTKJIOHCHHE.

5. Haltu TOYEUYHBIE OLEHKH MapaMETPOB HOPMAJIBHOIO 3aKOHA PACIpENeNICHUs U IIOTHOCTH
BEepoOsITHOCTEH f(x).

6. Haiitu wuHTEpBajbHBIE OLIEHKH I[apaMETPOB HOPMAJIBHOIO 3aKOHA pACIpElIEICHMs, MPUHSB

JOBEPHUTENBHYIO BepositHocTs 7 = 0,95 1 0,99.
3amanue
PesynbraThl perucTpanuu CpeiHe SKCIUTyaTallMOHHON CKOPOCTH JBMXKEHUS aBTOOYCOB Ha
MEXTyTOPOIHBIX MAPIIPYTaX MPEICTABICHBI B BUIC BAPUAIIMOHHOTO Psifa B TAOIHIIC

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 35,1 37,5 38,4 40,1 42,3 43,9 50,2,
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29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun onenkmu:

- OLIEHKA «3aYTE€HO» BBICTABIAECTCS CTYACHTY, €CJIM OH PETYIIAPHO B TEUEHUE CEMECTpPA IIPEACTaBIIAII
pelieHust 3a/jad, BBINOJHWUI IOJHOCTBIO BCE 3aJaHMA U UX 3alUTHUI, OTBETHB HA BOIPOCHI
IpenoaaBaTes;

- OLCHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OH HEPEryJsipHO B TEYEHUE CEMecTpa
MpEaACTaBIANl PCHICHUA 3aJia4d, BBIIIOJHHII 3adHUA HC NOJHOCTHBIO WA BOOGH_IG HC NpCACTaBJIAT
paboTBl Ha TPOBEPKY, [JONYCKAeT CYyIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
nmpenoaaBaTeiis.

BapuaHT TeCcTOBOI0 32/1aHHS 110 TEOPUH BEPOSITHOCTEI

3ATAHUE 1
KonnyectBo crioco0oB pacrpeesnieHus TpeX IPU30BbIX MECT B OJIMMITHA/IE 10 TEOPUH BEPOSTHOCTEH

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

3AIAHHUE 2
W3 ypHBI, B KOTOpOH HaxomaTcst 6 Oenbix U 4 YepHBIX IMapa, W3BJICKAIOT Haymady 2 mapa. Torma
BEPOSITHOCTH TOTO, UTO 00a 1m1apa OyayT OebIMu, paBHA

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

3AJJAHMUE 3

B kpyr paguyca R Gpomena Touka. Tora BepoSTHOCTb TOTO, 4TO OHA HOMAJAET B 3aIITPUXOBAHHYIO
o0nacTb, paBHa

77

/{\ /3:’\ .
‘\ 0 / X

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

3ATAHME 4

Hecomecrtisie coberrus s B>C we 00pa3yIoT MOJIHYIO TPYIIY COOBITHH, €ClIi UX BEPOSTHOCTH
paBHBI:

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

3AJIAHHME 5
Bpocator 2 monetsl. CoObITuS: 4 - TepO Ha IepBOit MOHeTe, B- 1udpa Ha BTOPOW MOHETE SIBISIFOTCS:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH

3) He3aBUCUMBIMU  4) 3aBUCUMBIMHU.

3ATAHHUE 6
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Cryaenrt 31aet 20 BonpocoB mporpamMmsbl u3 30. Torga BeposTHOCTh MPaBUIILHOTO OTBETA Ha 3
BOIpOCa paBHA

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

3ATAHUE 7

B mepBoii ypHe 6 O6enbix U 8§ YepHBIX MIapoB, BO BTOPOM 7 OenbiXx U 3 depHbIX mapa. M3 Haymauy
B3ATOM ypHBI BEIHYT OMH 1ap. Torna BeposiTHOCTh TOTO, YTO 3TOT LIAp OKaXeTcs OebiM, paBHA

| OtBer ‘ |

3ATIAHUE 8
Cobbitne 4 MOXeT HACTYNUTH IHUIIb TP YCJIOBUU MOSBIEHHS OJHOTO M3 2-X HECOBMECTHBIX

co6brruii B n Ba, 00pa3yIoLINX NOJHYO rpymily. I3BeCTHBI BEpOSITHOCTD P(B)=2/3 Y YCJIOBHBIE

£y (4)

BEPOSTHOCTH =1/3, 5, (D=2/5. Torpa BeposTHOCTH cobbitns A pasma

BAPUAHTbBI OTBETOB: 1)16/45  2)28/45  3)22/45  4)17/45.

3AJIAHUE 9
I[I/ICKPCTHH.SI cnyqaﬁHa;I BCJIMYMHA 3a/laHa 3aKOHOM paCIIpCACIICHUS BepOHTHOCTCﬁ

X 1 3 5
P 0,1 0,3 0,6

Toraa e€ ¢hyHKIUS pacrpeneacHus BeposSTHOCTEH F(x) MeeT BUJ
BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu x<1
0,3 I<x<3 0,4 l<x<3
F=1% npu X Fy=1" npu X
0,6 npu 3<x<5 I nmpu 3<x<5
1) 1 npu x>5 2) 0 npu x>5
0 npu x<1 0 npu x<1
0.1 l<x<3 0.1 l<x<3
F=12 npu X F=1% npu X
0,4 npu 3<x<5 0,3 mpu 3<x<5
3) 1 npu x>35 4) 0,6 npu x>35.
3AJTAHHME 10

HemnpepsiBHas ciydaiitHas BeJIMYHHA 3a7aHa MHTETPATbHON (yHKIIUCH
0 npu x<0,
F(x)=1x"/9 npu 0<x<3,

N 1 npu x>3.
pacnpesiesieHns: BEpOATHOCTEH

Torna IIoTHOCTh BEPOSITHOCTEN f (x) UMeEET BUJT

| OtBer ‘
3AJAHHUE 11
I'paduk mmoTHOCTH BGpOSITHOCT?I\/'I S (%) nokasan na pucyske. Toraa 3Hauenune @
(xc)?
0| 2a X
paBHO
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BAPUAHTBI OTBETOB: 1)0,5 2)1 3)V2 42

3ATAHUME 12

JluckpeTrHas cirydaiiHasi BEJIMYHMHA 3a1aHa 3aKOHOM PACIPEEICHUS BEPOSITHOCTEN
X 0 1 3
P 0,2 0,3 0,5

Torga e€ MaTeMaTHYECKOE OKUAAHNUE U TUCIIEPCHsI PABHBI

| OtBer |

3ATAHHME 13

BeposaTHocTh mosBiaenus cobbitus 4 B 30 HE3aBMCHMBIX HCIIBITAHHAX, HPOBOAMMBIX MO CXEME
bepnynnu, pasna 0,6. Toraa aucnepcus 4nucia NOSABICHUNA 3TOr0 COObITHUS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2  4)12.

3AJIAHHUE 14

HenpepriBHas ciyyaiiHasi BEIMYMHA paclpeesieHa paBHOMEpHO Ha uHTepBane (6, 10). Torma eé
MaTeMaTHIECKOE O’KUIAHUE M JUCIIEPCHS COOTBETCTBEHHO PABHBI

| OtBer ‘ |

3AJJAHHUE 15
HenpepbiBHas crydaiiHas BenuuuHa X MOJYMHEHA HOPMAJIbHOMY 3aKOHY paclpesesIeHHs C

MaTeEMAaTHYECKUM OKHUIaHUEM M(X)=a=20. BepositHocTh €€ momananus B unrepBan (20, 25)
paBHa 0,4. Torna BeposiTHOCTH €€ monananust B uaTepBan (15, 20) paBHa
| OtBer ‘ |

3AJIAHME 16
CrarucTtrueckoe pacrpeiesieHue BbIOOPKU UMEET BU/T
2 4 5 8

'xi

n, 2 5 7 6
Tor/a OTHOCHTEbHASL YaCTOTA BapHaHThl *1 = 4 paBHa
| OtBer |
3AJJAHME 17

ITo BeIGopke 06bema 72 =100 moctpoena rucrorpamMma gacTor.

on o md TS

4 8 12 16 X

Torna 3HaueHne @ paBHO:
| OtBer |

3AJJAHHUE 18
N3BecTHO cTaTucTHYECKOE pacpeesieHne BEIOOPKHU

6 7 10 12 13
X.

1
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n.

1

Torna e€¢ BeIOOpoUHast cpeaHss Xo paBHa

| OtBer ‘ |
3AJIAHHUE 19
Jlana Bei6opka oObema 7. Eciu Kakplii 3JIeMEHT BBIOOPKHM YMEHBIINTh B TPU pa3a, TO BBIOOpOYHast
cpenHss X -
BAPUAHTBI OTBETOB: 1) He uamenurcs 2) ymeHbIIUTCSA B 3 pasa

3) yBenuuures B 3 paza  4) ymeHbpIIUTCA B 9 pas.
3AJIAHHME 21

Bri6opouHas cpefHsis A5 JaHHOTO CTaTUCTUYECKOTO pachpeiesieHus: BBIOOpKHU

2 4 5 8 10
X.

1

4 7 14 8 7
n,

1

D

paBHa 6. Torpa BBIOOpOYHAsS JUCTIEPCHS ¢ paBHA
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

X, =

3AJAHUE 22

Haiitu noBepuTENbHBIH HHTEpBaN JUIS OIEHKH C HAJCKHOCThIO /7 =095  geuspecrroro
MaTEeMaTUYeCKOr0 OXKUJAHUA HOPMAJIbHO PACTPENEICHHOTO MpHU3HAKa X reHepaIbHOU

COBOKYITHOCTH 0, eCili M3BECTHBI 00BEM BHIGOPKH n =30, BBIOOpOYHAs CpejHss s = 2500,
CpelHee KBagpaTHYECKOE OTKIIOHEHHE TEeHEpaJbHOW COBOKymHoctH 9 =100,  kpanrnms

HOPMaJbLHOTO pacnpeencHus ! = 2,58.
| OtBet

Kpurepun onenkn

OneHKa «OTJIIMYHO» BBICTABIISIETCS CTYIEeHTY 3a 90 — 100% nmpaBUIbHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 32 He MeHee 75% NpaBUIIbHBIX OTBETOB;

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

OIICHKA «HEY/IOBJIETBOPUTEIBHOY - 32 MeHee 55 % MpaBUIIbHBIX OTBETOB.

3.2. [Ipome:kyTOUHAS aTTECTAIUSA

[TpomesxyTouHas arrecTanus - (3K3aMeH) NPOBOJUTCS IO OUIIETaM B YCTHOM opme.
Bpewmst u1st oIroTOBKH OTBETA HAa BOMPOCHI HE Oosee 45 MuH.

buner BkIroyaeT TeOpeTUYECKUI BOIIPOC U 3aJa4H.

KommuiekTsl 5K3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaremaTHkay.
Tunosbie BApHAHTHI OMJIETOB NPHJIATAIOTCS.

KommuiekT BonpocoB
o AucuuminHe «Teopust BepoATHOCTEH U MAaTEeMaTHYECKAsl CTATUCTHKA»
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e A

TEOPUS BEPOSITHOCTEN

Bunbl cnyualiHbIX COOBITHH.

Krnaccuueckoe 1 cTaTUCTHUECKOE ONpPEEIeHNUs BEPOSTHOCTU MOSABIEHUS cOObITHS. OCHOBHBIE
(hopMyIIbI KOMOWHATOPUKH.

[IpuHIIMIT CTATUCTUYECKON YCTOWYMBOCTH OTHOCHUTENBHBIX 4aCTOT. CBSI3b U Pa3IUuUE MEXKITY
KJIACCUYECKUM U CTaTUCTUUECKUM ONPEECIICHUIMU BEPOSATHOCTH.

['eomerpuueckoe onpenencHue BeposTHOCTU. 3amada broddona.

Anrebpa coObituii. IlOHATHS CyMMBI W TpPOM3BEIEHHUS COOBITHH, UX  TIeoMETpUYecKas
uatepnpetarus. OCHOBHBIC 3aKOHBI aJIT€OPBI COOBITHIA.

Teopema crnoxxeHHs BEpOATHOCTEH I HECOBMECTHBIX COObITHI. ClIeaCTBHS U3 Hee.

Teopema crokeHHsI BEPOITHOCTEH ISl COBMECTHBIX COOBITHIA.

Teopema yMHOXEHHsI BEPOSTHOCTEH ISl 3aBUCUMBIX M HE3aBUCUMBIX  coObITHI. [loHsTHE
YCJIOBHOM BEPOATHOCTH.

Teopema 0 BEpOSTHOCTH NOSBICHUS XOTS ObI OTHOTO COOBITHSI.

dopmyiia MOJTHOM BEPOATHOCTH.

®opmyna bepnyim.

JlokanbHast u MHTErpagbHas Teopemsl Jlamnaca.

OmnpeneneHue W TUNBI CIOydalHbBIX Benu4MH. [loHATHME 3aKOHa pacHpelneieHMs CiydalHON
BeJIMUYUHBL. Psap pactipenenenus.

WuterpanbHas GyHKIMS pacnpeaeneHus BepostHocTei. Onpenenenue, BEpOSTHOCTHBIN CMBICI
Y CBOMCTBA.

IInotHOCTH BeposiTHOCTER. OmnpeneneHne, BEPOSTHOCTHBIM CMBICI U CBOMCTBA.

CBs3p MEXIy WHTETPaJbHON (PYHKIMEH pacnpefeieHus BEPOSTHOCTEH M IJIOTHOCTHIO
BEPOSITHOCTEM.

OnpeneneHne, BEPOSATHOCTHBIA CMBICI M CBOWCTBA MaTEMaTUYECKOTO  OKHUIAHUA IS
JUCKPETHBIX U HENPEPBIBHBIX CITyYailHBIX BEJINYMH.

Onpenenenne, BEPOSITHOCTHBINA CMBICT U CBOMCTBA JUCIIEPCHH.

buHOMMaNIBHBIN 3aKOH paCIpPEEICHUS.

CpenHee 1 HauBepoOsITHENIIIee YKCIia MOSBICHUM COOBITHS PpY OMHOMHAILHOM paclpeie/ieHUH.
3akoH pacnpenenenus Ilyaccona.

PaBHOMEpHBII 3aKOH pacnpeiesICHUs] BEPOSATHOCTEM.

IIOKAa3aTeIbHBIN 3aKOH PaCIIpPENEICHHs BEPOSITHOCTEN.

HopMmainbHblil 3akOH pacrpeneneHust BepoATHOCTEH. BeposSTHOCTh monajgaHus HOPMaJIbHO
pacIpeneiIeHHON CIIy4YallHOM BEJIMYHMHBI HA TIPOU3BOJIBHBIA KOHEYHBIM UHTEPBAJL.

BeposTHOCTE momnagaHus HOPMAJIBHO PAaCHpENEesICHHONW CIIy4alHOM BEJIMYMHBI HA WHTEPBAJL,
CUMMETPUYHBIA OTHOCUTENIBHO cpeHero 3HaueHus. [IpaBumo tpex curm. Teopema JlssmyHoBa.
[IpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEN.

MATEMATHYECKASA CTATUCTUKA

[IpenmeT u OCHOBHBIE 33/1a4M MATEMAaTUYECKON CTATUCTUKH.

[Tonsatue o BeIOOpOYHOM MeTojie. ['eHepanbHast 1 BBIOOPOYHAs COBOKYITHOCTH.

OCHOBHbIE TOHATUS MaTeMAaTUYECKOM CTaTHUCTUKM  (BapHMAallMOHHBIA  pAl, 4acToTa,
OTHOCHUTEJIbHAS YaCTOTa, CTATUCTHUECKOE PACIIPEICIIEHUE BEIOOPKH).

OMmnupudeckas GyHKIHS pacrpeieleHus] BRIOOPKH U €€ CBOICTBA.

I1oMroH 4acTOT ¥ MOJIMTOH OTHOCUTEIIBHBIX 4aCTOT.

I'mcrorpamma 4acTOT U OTHOCUTENBHBIX YaCTOT.

ToueuHsle OLEHKHN TapaMeTpoB pacnpeaeacHus. TpeOoBaHHs K OLIEHKAM.

Bri6opounas cpennsis. CBOWCTBO yCTOMUYMBOCTH BHIOOPOUHBIX CPEAHUX.

Br10opouHas v ucnpaBieHHas AUCHIEPCUM.
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10. UnTepBasibHble OLIEHKH. JlOBEpUTEIbHBIM MUHTEPBAI U JOBEPUTENbHAS BEPOSITHOCTH. [loHATHE
TOYHOCTH OLICHKH.

11. IlocTpoeHune AOBEPUTENLHOIO MHTEpBaia JJsl OLEHKU T'€HEpalbHOM cpelHel NMpu U3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUHU.

TunoBbie BApHAHTHI OUJIETOB
no nucturuivie «Teopusi BeposiTHOCTelH M MATEMATHYECKAA CTATUCTHKAY

MHWHHCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUICKOI ®EJEPALINN
MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHIM S POCCUMCKON ®EJEPALIMN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJIBHOE
VUYPEXXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)
daxynbTeT 0a30BBIX KOMIIETEHITHI, kadenpa «Marematuka»

Kypc 1, cemectp 2

DK3aMeHaAIUOHHBII onteT Ne 1

1. Teopema yMHOXEHHS BEPOSTHOCTEH /ISl 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA.
2. Haiiti BeposSTHOCTH pabOTHI AIEKTPUUECCKON IIETH, U300paKEHHOM Ha PHUC., €CIIU BEPOSITHOCTD
paboThI KaXKJ0T0 U3 HE3aBHCUMO PabOTAaIOIINX 3JIEMEHTOB 1ienu paBHa p=0.9.

L] L]
!
‘ L
3. B maprum 10% Hecrannmaptueix netaneil. Haymauy orobpansr 3 neramu. CocTaBUTh 3aKOH
pacripe/ieIeHus Yuciia CTaHAAPTHBIX AeTanell cpein 0TOOpaHHBIX.

0 npu x<-2
f(x)=qa(x+2) mpu —-2<x<2
0 npu  x>2.

4. IInoTHOCTH BEpOATHOCTEH paBHA

Haiitu: @ F(x), M (X).

VYT1BepxkaeHo Ha 3aceqanuu kadeapel matematuku «_30» 04 2025 r., mpotokoa Ne 7
3aB. xadeapoii O.M. bapanosa / /

MUHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHM S POCCUMCKON ®EJEPALIMNA
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJAEHME BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)
dakynbTeT 0a30BBIX KOMITCTEHITHH, kadenpa «Maremaruka»

Kypc 1, cemectp 2

JK3aMeHAIMOHHBIN OmieT Ne 2
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1. WnTerpanbHas QyHKIMS pacrpeneeHus: BEpOSITHOCTEH CITy4aifHOM BETMUMHBI: OIIpeIeIICHHE,
BEPOSITHOCTHBIN CMBIC] U CBOWCTBA.

2. B xommiiekTe 8 peranield, U3 HUX 5 CTaHAAPTHBIX, OCTAJbHBIC HECTaHIAApTHHIC. M3BiekaroTcs
Hayzaauy 4 neranu. KakoBa BEpOSTHOCTh TOTO, UTO HE MEHEE TPEX AETalleld CPEU U3BJICUCHHbBIX
OK)KYTCSI CTAaHAAPTHBIMHU.

3. Juametp oTBepctHsi X - HeNpepbIBHAs ClydaiiHas BENMYMHA, PACTPENCIEHHAs IO

HOpMalbHOMY 3aKoHy ¢ mapamerpamu @ =100mm, 0 =2 mm. Jluamerp Bana pasen 99 mm. Haiitu
BEPOSTHOCTB TOTO, YTO BaJl BOMIET B OTBEPCTHE.
4. JlaHbl Bl PACTIPENEEHHS HE3ABUCUMBIX CITy4aiHbIX BETMYNH

y . 2
Haiitn nucnepcuro cinydaiinoi senuuunpl Z = X~ —2Y.

YTBepxeHo Ha 3acenaHuu Kadeapsl MmateMaTuku « 30» 04 2025 r., mpotokon Ne 7
3aB. xadenpoii O.M. bapanosa / /

J1s IpoBeIeHUS IPOMEKY TOUHOTO KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKa» OHJIalH-KypcaX UMEIOTCS UTOIOBbIE TECTHI.
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