[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OV0: Marcumos Anexcerl ORI IICTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUSA

[lomKHOCT: OMPEKTOP AenapTdMEHTA N0 00Pa30BATE/NbHON NOAUTUKE

v noanvcanws: 03.11.2023 11:28:10 POCCUIICKOU ®EJIEPAITUN
;’:E?%%2“;;‘;%%22@%%@%;*%%% LOGY/IapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHHE

BBICIIETO 00pa30BaHus
«MOCKOBCKMI TTOJIMTEXHUYECKN YHUBEPCUTET»
dakynapTeT HHOOPMALIMOHHBIX TEXHOJIOTUN

YTBEPXKJIAIO

Jlexkan dakynwsrera

(,&_f,;;{g// " /LI Jlemunon/

A izt 2022

e : > g
PABOYASA ITPOT'PAMMA JIUCHUAIIJIMHBI

«Teopusi BeposITHOCTEN M MATEMATHYECKAS CTATHCTHKA»

HaHpaBHGHI/Ie HOIIFOTOBKI/I/ CIICHHUAJIbHOCTD

09.03.02 UudopManMoHHbIE CHCTEMbI M TEXHOJOTUU

[Tpoduns/cermanuzanus

Mudgposas Tpanchopmanus

Ksamudukanms

bakanasp

®opMbI 00yUEHHUS

Ounasn

Mocksa, 2022 r.



Pa3paGoryuk:

Kaun. pus.-mar. nayk, nouenr éf/’%[’»@ /E.A. Koran/
S

W.o. 3aB. xadeapoit «MaremaTrkay,

KaHA. Qpu3.-MaT. Hayk «ZOCMM%_ /H.B. BacunseBa/

CorjacoBaHo:

3aB. kadenpoii «/luHamuKa, MPOYHOCTH MAIIMH U COMTPOTUBIIEHUE MAaTEPUATIOBY,

/A.A. CkBOp1IOB/

pod., TOKT. pu3.- MaTEM. HAYK

CoraacoBaHo:
3aBenyromuuii kageapoit

«H(popMaTUKH U HH(OPMALIMOHHBIX TEXHOJIOTHI», ' -

K.T.H. / E.B. bynataukos/



wmn

Conep:xanue

[enwn, 3a1a4u ¥ TUTAHUPYEMBIC PE3YIIBTATHI O0YICHHSI TIO JUCIIUATIIIIHE .....vveevveeennnse 4
MecTo AUCUUILIUHBI B CTPYKTYpPE 00Pa30BATETLHOM MPOTPAMMBI ......vevveeieeeneeenieeenees 5
CTpYyKTypa U CONEPIKAHUE JUCIIUILITHHBL. .....ec.vveureeteeanreesieessseessnesseesnnesneesseesneesnneennes 5
3.1 Buibl y4€OHOU PAOOTHI 1 TPYHOCMEKOCTD ....vvveessrieasreesssreesssreesssseesssseessssesssssesssssessnsnessnsees 5
3.2 TemaTruecKuil TUTAH U3YUCHUS TACTIHIITHBI ....vvetvveessreessiressssseesssseessssesssssesssnessnssesssnes 6
3.3 ConeprKaHUE PA3JCITOB JUCTIHIITIHBL ... .ccuveeteesseeeueessreesseeansesssesansessssesssesssessnsesssnesnseses 7
3.4 TemaTHKa CEMUHAPCKUX/TIPAKTHUECKUX U TAOOPATOPHBIX 3AHATHH .....vevvveveenrisieesieenneens 8
3.5 TemaTHKa KypCOBBIX MTPOEKTOB (KYPCOBBIX PAOOT) ..vvvivvirienrinireniiesiisieesieesreesesiee e 8
Y4eOHO-MEeTOANYECKOE U HHPOPMAITMOHHOE OOCCTICUCHHE ......vveeeveeneeesieeanveesieeeneennns 8
4.1 HopMatuBHBIC TOKYMEHTBI K ['OCTBL.....ciiiiiiiiiiiii i 8
4.2 OCHOBHAS JTUTEPATYPA ..veevvireeviastisseesieasstasessseasesseesasssssssessbe s e ssassbe s s s sbessbeenessaesreeneanes 9
4.3 JIOTIOTHUTEIBHAS JIATEPATYPA +.uvvnveeerneesureasseessseasseesureaseessseasseessseasseessssessessssansesssssnsesns 9
4.4 DNIeKTPOHHBIE OOPA3OBATEITBHBIC PECYPCBI -.veuvvierreerureareesireaseessreasseessneesseessnessseessneessessns 9
4.5 JIuneH3noHHOE U CBOOOHO PACTIPOCTPAHAEMOE MPOTPAMMHOE 00ECIICUCHHE................. 9

4.6 CoBpeMeHHbIE TPODhecCHOHAIbHBIE 0a3bl JaHHBIX U MHPOPMAIMOHHBIE CIIPAaBOYHBIE
cucremsl 10

MaTepruaabHO-TEXHUUECKOE OOCCTICUCHHME ... ...uviureerreessreesseeasneesnneareessneaneesnnessneessneas 10

METOIMYUECKHAE PEKOMEHIALIHH ......vvveeessreeeeesansseeessssseeessssneeesansnneessanssesessnnnnesesannnenas 11
6.1 MeTtoauyeckue peKOMEHAALNHY JI TPETnoAaBaTes 0 OpraHu3aul O0yYeHHS .......... 11
6.2 MeTtoauyeckue yka3zaHust sl 00yYaroIIUXCsl IO OCBOCHUIO TUCIUTUIAHBL. ..........veennnen. 12

DOH/T OIIEHOUTHBIX CPEIICTB +.vvvveessressssrrsssssessssesssssssssseessssesssssessssessssseesssessnssesssseessnes 13
7.1 MeTo il KOHTPOJIS ¥ OI[CHUBAHUS PE3YIBTATOB OOYUCHH ...vvevveerireanreesieeaneeesineenieesenens 17
7.2 lIkana ¥ KpUTEPUHU OLCHUBAHUS PE3YIBTATOB OOYUCHHUS .....covvvrviieereenrenieesieennesneenneans 17
7.3 OICHOUHBIC CPEICTBA ..veeuveeueeasteessreesesasseessesasseesseeasseessssassesssesansesssssansesssesansessssansessees 18



1.  Hexau, 327241 ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHs 10 AUCHUIIHHE

K OCHOBHBIM yessiv OCBOCHUS AUCIUIUIMHBI «TE€OopHsi BEpOITHOCTEH M MaTeMaTHYeCKast
CTaTHCTUKAY CIIETyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB OOIIEii MaTEMaTHYECKOH KYJIbTYPHI,

- IpUOOpETEeHHE CTYACHTaMU ILIMPOKOr0 Kpyra MaTeéMaTU4YeCKUX 3HaHWM, YMEHUH U
HaBBIKOB;

- pa3BUTUC CHOC06HOCTI/I CTYACHTOB K HMHAYKTUBHOMY W ACAYKTUBHOMY MBIIIJICHUIO
Hapsy C pa3BUTHEM MaTeMaTHYECKOW WHTYHIIHH;

- YMCHUC CTYACHTAMU PA3BUBATH HABBIKM CAMOCTOATCIBHOI'O U3YUCHUA y‘IGGHOfI " Hay4d-
HOU JINTEPATYPhl, COICPIKAIICH MATEMAaTHUECKUE CBEJICHUS U PE3YJIbTaThI;

- IOATOTOBKY CTYACHTOB K ACATCIIbLHOCTU B COOTBECTCTBUU C KBaJIH(l)HKaHHOHHOfI Xapak-
TEPUCTHKOW OakaliaBpa 10 HarpaBJICHUIO, B TOM Yucie (GOpMUpOBaHHE YMEHHI HCIOJIh30BATh
OCBOCHHbBIC MAaTECMAaTUYCCKUEC METOAbI B HpO(I)eCCI/IOHaJIBHOf/’I JACATCIIBHOCTH.

- MOJITOTOBKY BBICOKOKBAJTU(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LHU]-
POBOII TypOYJIEHTHOCTH M BBICOKMX TE€XHOJIOTUYECKUX PHCKOB COBPEMEHHOW HU(PPOBOM IKOHO-
MUKH.

K ocHOBHBIM 3a0auam ocBOeHUS NUCLUUIUIMHBI «Teopus BEpOSITHOCTEH M MaTeMaTruye-
CKasi CTATUCTHUKAY CIICYeT OTHECTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX IOHSTHUN, METO/I0B, (POPMUPYIOIIUX OOILYI0 MaTeMa-
THUYECKYIO IOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOTO PEIICHHS TPUKIIAIHBIX 3a71a4;

- (popmupoBaHue y cTyaeHTa TpedyemMoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €r0
HAIPABJICHUIO TIOJTOTOBKU M 00ECIICUMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue o mucuuruinHe « Teoprsi BEpOATHOCTEN U MaTEMAaTUYECKAs! CTATUCTUKA HANpPaBJICHO Ha
(dhopMupoBaHue y 00yJaIONIMXCs CIeAYIoMUX koMieTeHmid B coorBeTcTBUr ¢ ®I'OC 01.03.02 (ypoBeHb
OakanaBpuara) mo HampasieHuto noAarotoBkd 01.03.02 Ilpuxiagnas matemaTtHka W HH(OpMATHKA,
YTBEpKAEHHBIM NpuKazoM Munoo6pHayku Poccun ot 10.01.2018 Ne9 (pen. ot 27.02.2023):

KO}I 1 HAUMEHOBaHHE KOMIIETEHIIMH I/IH)_II/IKaTOI)bI AOCTHKCHUSA KOMIIC-

TeHI MU

OIIK-1. Criocoben npuMeHsITh hyHIaMEeHTalb-
HBIE 3HAHUS, TOJTyYCHHbIEC B 00JIaCTH MaTeMaTH-
YeCKUX M (MJIM) €CTeCTBEHHBIX HAYK,

1 HCTIOJIb30BaTh UX B MPO(eCCHOHAIBHOI 1es-
TEJHOCTH

NOIIK-1.1 Mcnoae3yeT METOIbI MATEMATHYECKO-
r'0 aHaJIu3a U MOJCTUPOBAHUS VISl PEUICHUS TIPH-
KJIQJHBIX 33]1a9 B IPO(eCCHOHAIBHOM chepe
HOIIK-1.2 YMmeeT ncnons30BaTh OCHOBHBIE 3aKO0-
HbI €CTECTBCHHOHAYYHBIX JUCIUIUIMH B Ipodec-
CHOHABHOU JCSTEIHHOCTH, MPUMEHSITHh METOIBI
MaTEeMaTHYECKOTO aHAJIN3a U MOJIEIINPOBAaHUS
TEOPETHUECKHUX U IKCIIEPUMEHTAIBHBIX UCCIIEI0-
BaHU

NOIIK-1.3 Ucnonb3yeT B npodeccnoHanbHON
JIeATEeIbHOCTH 3HaHUS O MaTepHualiax, IpuMeHse-
MBIX JIJISI M3TOTOBJICHHS JIeTajleii B COOPOTHBIX
€IMHHI] aBTOMOOWJIEH, aHAIIM3UPYET TeOpeTHIe-
CKHE U DKCIIEPUMEHTAIbHbIE HAYUYHbIE UCCIIEO0-
BaHMSI 110 TIOWCKY W ITPOBEPKE HOBBIX HIICH CO-
BEPIIICHCTBOBAHUS HA3€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIWH, X TEXHOJIOTHYECKOr0
000pyIOBaHUSI.

NOIIK-1.4 OcymecTBisieT HHPOPMAITMOHHBIHA
IMOKCK IO OTJAEILHEIM CHCTEMaM O0BEKTOB HCCIIe-
JIOBaHUs, aHATU3UPYET TEOPETUUECKUE U IKCIIE-




PUMCHTAIbHBIC HAYYHBIC UCCIICIOBAHMS IO TTOHC-
KY U IPOBEPKE HOBBIX HJIeH COBEPIIICHCTBOBAHMUS
HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHIECKUX Ma-
IIVH, UX TEXHOJIOTUYECKOT0 000y IOBaHMSI.
HOIIK 1.5 YMmeeT ucmons30BaTh (hU3MIEeCKIE
SIBIICHUS B 3JICKTPOTEXHUYECKUX U AIEKTPOHHBIX
yCTpoicTBax HH()OPMAIIMOHHBIX CUCTEM JJIs
uaeHTU(OUKAINY, (POPMYITHUPOBAHMS U PEIICHHUSI
TEXHUYECKUX U TEXHOJIOTHUYECKHUX MPOOIEM JKC-
TUTyaTaly TPAHCTIOPTHO-TEXHOJIOTHUECKIX Ma-
IIVH U KOMILIEKCOB

OIIK-8. CrtocoOeH MPUMEHSATh MaTeMaTUIECKHUE
MOJICITH, METO/IBI U CPEJICTBA MPOCKTHPOBAHHUS
WH(POPMAITMOHHBIX ¥ aBTOMATU3UPOBAHHBIX CH-
cTeM

HOIIK-8.1. 3HaeT MaTreMaTuKy, METO0JIOTHIO U
OCHOBHBIC METOJIBI MAaTEMaTHIECKOTO MOJIEITHPO-
BaHUs, KIIACCU(UKAIIUIO U YCIOBUS IPUMEHEHHS
MOJEJIeH, METOJIbI ¥ CPEACTBA MPOCKTUPOBAHUS
WH()OPMAITMOHHBIX W aBTOMAaTU3HPOBAHHBIX CH-
CTEM, HHCTPYMEHTAJIBHBIE CPEICTBA MOJIEIINPO-
BaHUSI U IPOCKTUPOBAHUS

NOIIK-8.2. ymeeT mpoBOAUTHh MOJICITHUPOBAHNE
MIPOIIECCOB U CHCTEM C IIPUMEHEHHEM COBPEMEH-
HBIX HUHCTPYMEHTAIBHBIX CPEIICTB

NOIIK-8.3. uMeeT HaBBIKM MOJICIMPOBAHUA U
MPOEKTUPOBaHUS MHPOPMAIIMOHHBIX U aBTOMATH-
3MPOBAHHBIX CUCTEM

2. MecTO TMCUMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

Hucturnnuna oTHOCHTCS K 00si3aTtenbHOl yactu Onoka b1: Moayns «Maremaruueckue AUCIH-

IIJIUHBI».

Hucnurnnuna 6a3upyercs Ha CIeAYyIOINX, TPOUIEHHBIX TUCIUIUINHAX:

- TUHEeHas anredpa;
- MaTeMaTUYECKUN aHaIN3.

I[I/ICI_II/IHJ'II/IHH. ((TeOpI/I}I BepOHTHOCTeﬁ>) CBA3aHa JIOTHUYECKU U COACPKATCIIbHO-MCTOANYCCKU CO

cinenyromumu auctummHamu  OOIT:

L4 Teopm[ BepOHTHOCTCﬁ N MaTCMaTHUYCCKas CTaTUCTHUKA

Jluneiinas anrebpa

MarteMaTH4YeCKUN aHaIN3

YucaeHHbIe METOIBI B KOMIIBIOTCPHBIX BBIYHUCICHUAX

Martemaruueckas JIOTHUKa U AUCKPETHAsA MaTeMaTHKa

3. CTpyKTypa U cofep:KaHHue IUCHUNINHBI

OO0mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIC eAUHUIII -144 gaca.

3.1 Buanbl yueOHOii padoThl M TPYA0€eMKOCTh

n/n

Ne Buj yue6Hoii padoThl

KoauuectBoO

Cemectp
4acoB

3




AyAUTOpPHBbIE 3aHATHS 54 54
B Tom uuce:
Jlexkmun 18 18

1.

CeMmuHapCKue/IPaKTHUCCKUE 3aHATHS 36 36

2.
CamocrosiTejibHas padoTa 90 90
IIpomeskyTouHas aTTecTANMS
3auet/nud.3avuer/7K3aMeH DK3aMeH 3K3aMEH

Hroro 144

3.2 TemaTnuyecKuii MJIaH U3yYeHUsT TUCHUTLTHHBI

TpyroeMkocTh, yac
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Paznen 1.
1 Tema 1. Beenenue. Boigaua 3ama- 8 1 5
Huii 1-oii yvactu PI'P 2
8 1 5
2 OneMeHThl KOMOMHATOPUKH. 2
['eomeTpryeckas BEpOSTHOCTD. 8 1 5)
3
3amaua broddona. 2
. 8 1 5
4 Tema 2. AnreOpa coOBITHH. 2
5 dopmyna MOTHOW BEPOSITHOCTH. 8 1 5
®dopmyisl beiteca. 2
6 ®opmyna bepnyiy, IokanbHas U 8 1 5
UHTerpaibHas TeopeMsl Jlamaca. 2
Tema 3. Cityqaiinble BETUYHHBI, 8 1 5)
7 UX THIIbI, TOHATHE 3aKOHA pacrpe- 2
JICTICHUS CIIy4alHOM BEJIMYHHBL.
8 OCHOBHBIE 3aKOHBI pacTpeIeTICHHS 8 1 5
JIUCKPETHOM CIIy4allHOU BEJIMYHHBI 2
Tema 4. UnicnoBble XapaKTepUCTH- 8 1 5
9 KU JTUCKPETHBIX CITy4alHbIX BEJIHU- 2
YHH.
10 Tema S. HenpepsiBHbBIE CllydaliHbIE 8 1 5)
BEITMYUHBI. 2
11 3aKOoHBI pacnpeeseH s Hempe- 8 1 5
PBIBHBIX CIIyYalHbIX BEJIMYMH. 2




12 HopmatbHBIN 3aKOH pacrpeeIeHHs 8 1 , 5)
Tema 6. IlpenensHbie Teopems] 8 1 5
13 [reopun BepoATHOCTEH. KOHTPOJIb- 2
HOe TECTHPOBAHHE MO TEOPHUH Be-
OAITHOCTEH
Tema 7. OCHOBHEBIE 3a1aud MaTeMa- 8 1 5
14 iuueckoi cratucTuku. Burmada 3a- 2
manui 2-oi yactu PI'P
15 TodeuyHble OIEHKH MapaMeTpoB 8 1 5
pacipeneneHus. 2
8 1 5
16 | UnTepBanbHbIC OLICHKU. 5
17 | O630pHas neKuus 8 1 2 >
18 KoHTpoJibHOE TecTUpPOBaHUE 110 8 1 5
MaTeMaTH4YeCKOii CTATUCTHKE 2
Hroro
144 18 36 90

3.3 ConeprxaHue pa3aesioB AUCHUILTAHBI

BBenenue

Hpe,[[MeT, 3ala4i 1 COACPKAHHUC NUCHUIIIIMHBI. OCHOBHBIEC 3TaIlbI Pa3BUTHA TUCLHUILIN-
HBI. CprKTypa Kypca, €ro MeCTo 1 poJib B IIOATOTOBKE 6aKanaBpa, CBAA3b C APpYTUMU JUCHUTIIN-
HaMu.

Tema 1. Beenenue. DnemeHTsl KoMOUHaTOpuKHU. [IpaBria cymMmbl U IPOU3BEACHUS KOM-
ounaropuku. CoequHeHus (pa3MelleHus, NepPeCTaHOBKU, COYETAHHUS).

Bunsl cnydaiinbeix coObiTHil. Kitaccuueckoe M CTaTUCTHUECKOE OMpEAETICHHsI BEPOSTHO-
CTH NOSIBIEHUS cOOBITUS. CBS3b U pa3nnyue MeXy HUMH. [[pUHIINI cTaTUCTHYECKON yCTONYH-
BOCTH OTHOCHUTEJBHBIX 4acTOT. HemocpencTBEHHBIN MOACYET BEPOATHOCTH HA OCHOBE KIIacCHYe-
ckoro ompejaenenus. ['eomerpruueckoe onpeiesieHue BEpOSITHOCTH TOSBICHUS COOBITUS. 3ajada
broddona.

Tema 2. Anrebpa coObiTrii. TeopeMbl CIIOKEHHsSI BEPOSTHOCTEH Ui HECOBMECTHBIX H
COBMECTHBIX COOBITHH, TEOPEMBl YMHOXKEHHsI BEPOSATHOCTEH JJIsl 3aBUCHMBIX U HE3aBHCHMBIX
coObITuil. @opMyIbl MOJIHON BeposiTHOCTH, beiteca n bepnymu. JlokanpHas M MHTErpajgbHas
TeopeMsl Jlamaca.

Tema 3. Ciryuaiinsie BenmnuuHb. [loHSITHE 3aKOHA paclpenesieHus] TMCKPETHOW CITydaii-
HOW BEJTMYMHBI M CHIOCOOBI ero onucanus. OCHOBHBIE 3aKOHBI pacrpeieIeHUs IUCKPETHOM CITy-
YaitHOU BEIMYHMHBI (TUIIEPreOMEeTPUUIECKHN, ONHOMUABHBIN, pactipeaenenue [lyaccona).

Tema 4. UncnoBble XapaKTepUCTHKH TUCKPETHBIX CIy4allHBIX BeTUYMH. MaTemaTuue-
CKO€ OXHJIaHUE U JAUCTIEPCHSI CITyYallHbIX BEJIMYUH, UX BEPOSTHOCTHBIM CMBICT U CBOWCTBA.

Tema 5. HenpepsiBHbIe ciydaiiHble BeTHUuHbL. IHTEerpanbHas GyHKIUS pacipeaeeHus..
[TnotHOCTH BeposiTHOCTeH. CBsI3b MEXIY MHTErpajibHOW (PYHKIMEW pacrpeneseHus] U MIOTHO-
CTBIO BEPOSITHOCTEN. MaTeMaTn4eckoe 0KMIaHNue U JUCTIEPCUsl HENTPEPBIBHOW CIIy4ailHOW BENH-
YUHBI.

OCHOBHBIE 3aKOHBI PacIpeeNICHNs] HENPEPBIBHBIX CIy4yalHbIX BEIMYMH. PaBHOMEpHBIN,
MOKa3aTeNbHbIA 3aKOHbl. HopManbpHBIN 3aK0H pacnpeneneHus. BeposaTHOCTs nmomajaHus HOp-
MaJIbHO paclpeAesIEHHON ClIydyaliHOW BEJIMYMHBI HA TPOU3BOJIbHBIM KOHEUHBIN HHTEpBaJl, HA NH-
TepBajl, CAMMETPUYHBIN OTHOCHUTEIBHO CpeaHero 3HaueHus. [IpaBmiio tpex curm.

7



Tema 6. [Ipenenbubie Teopembl Teopun BeposTHocTell. HepaBencTtBo Uebbimena. Teope-
Ma YeOwrmeBa. Teopema bepuymnu. [{enTpanbHas npenenbHas Teopema.

Tema 7. DieMeHTbI MAaTEMATUYECKON CTAaTUCTUKU.

[IpumeHeHne Teopur BEPOSTHOCTEM K CTaTUCTHUECKON 00paboTke skcrepruMeHTOB. OCHOBHbBIE
3a/1aud MaTeMaTudeckoi craTucTuku. [loHarue o BeIOOpouHOM MeToje. ['eHepanbHas U BbIOO-
pouHasi coBokynHocTu. [locTpoenue sMnupudeckoi (yHKIIUN pacnpeesieHrus BEIOOPKH, MMOTH-
rOHA U TUCTOTPAMMBbI OTHOCUTEIBHBIX YacTOT.

Tema 8. ToueuHnble U UHTEPBAIBHBIC OIICHKHA NTAPAMETPOB pacrpeeneHus. TpedoBaHus K
TOYCYHBIM OlleHKaM. BerOopouHnas cpennsis. BeiOopouHas u ucnpasieHHas aucrnepcuu. MHTep-
BaJIbHbIE OLEHKHU. [locTpoeHne NOBEPUTENLHOIO MHTEpBaia JUIsl MAaTEMaTHYECKOrO OXUIAHUS.
Crnyuait manoii Beioopku. Pacnipenenenne CTbroieHTa.

3.4 TemaTnka ceMHUHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CeMuHapcKue/IPaKTUYECKUE 3aHATHS

No Tema 3ausaTus

1 DeMEHTEI KOM6I/IH8.TOpI/IKI/I. HGHOCpeI[CTBeHHHﬁ moACYCT BCPOATHOCTH Ha OCHOBC
KJIACCUYCCKOI'0 OIIPCACICHUS.

38.,[[21‘11/[ Ha IPUMCHCHHEC OCHOBHBIX TCOPCM TCOPHUU BepOHTHOCTCﬁ.

Dopmyna noaHou BepoaTHocTH. PopMyiisl belieca.

CDOpMy.]'Ia EepHy'J'IJ'II/I, JIOKaJIbHas 1 UHTCTPaJIbHAs TCOPCMBbI Jlamnaca.

HOCTpOGHI/IC 3dKOHOB PaCIIpCACICHNA JUCKPCTHBIX CﬂyqaﬁHLIX BCJINYHH.

Brramcnenne 9uciaoBEIX XAPAKTCPUCTHUK JUCKPECTHBIX CHy‘lﬁfIHI:IX BCJINYHH.

N[OOI WIN

3ajaun Ha HAXOXJAEHUE CBS3M MEX]y MHTErpajibHOW (QyHKIMEH pacrpeneneHus Bepo-
ATHOCTEN HENPEPBIBHOW CIIy4alHON BEJIMYMHBI U ITIOTHOCTHIO BEPOSTHOCTEN.

(e}

3az[aq1/1 Ha MOCTPOCHHUEC 3aKOHOB paCIpCACIICHUA HCTIPCPBIBHBIX CHy‘I&ﬁHHX BCJIMYMH.

©

KoHTposibHOE TeCcTUpOBaHUE MO KypCY.

3.4.2 JlaGopaTopHble 3aHATUS

JlaGoparopHble 3a1aHKs 10 TaHHOW TUCHUIUIMHE HE MPEAYCMOTPEHBI.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypPCOBBIX padoT)

KypcoBble npoekTsl/3a1anus N0 JaHHOW AUCHUILIIMHE HE TPELyCMOTPEHbI

4, Y4eOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE O0ecriedeHue
4.1 HopmatusHblie 10KyMeHTbI 1 'OCTb1

» denepanpHbiif 3akoH 0T 29 nekabps 2012 roga Ne 273-d3 «O6 obpazoBanuu B Poccuii-
ckoif Penepanuuy (¢ UBMEHEHUSMH U JIOTIOJIHEHHUSIMH );

*  @enepalbHBI TOCYJAPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT BBHICHIETO OOpa30BaHUS
(YpoBeHb MarucTparypbl) 1o HampasieHuto noarotoBku 09.03.02 MudopmanumonHsle cu-
CTEMBbl U TEXHOJIOTHH, YTBEPKIECHHBIN MprKa3oM MUHUCTEpCTBAa HAYKU U BBICIIEr0 00pa3o-
BaHus Poccuiickoit @enepanuu ot 19 centsops 2017 r. N 926 (B pegakiuu npukasa ot 26
HOs10ps 2020 1. Ne1456);



» Ilpuxa3z Munucrepcrsa obOpazoBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O6
yTBepxaeHnn [lopsiika opraHu3anuy 1 OCyIIECTBICHUS 00pa30BaTEIbHON NS TEIBHOCTH 10
00pa3oBaTeNbHBIM MPOTrpaMMaM BBICIIETO 00pa30BaHUs — MporpaMMam OakaiaBpHara, Mmpo-
rpamMMam CHeIHAINTETa, IPOrpaMMaM MarkucTpaTyphbl;

4.2 OcHOBHas1 IMTepaTypa

. I'mypman B.E. Teopus BeposTHOCTEM M MaTemaTHueckas CTaTUCTHKa. 12-e u3n. crep. M.:

Opaiit, 2013; 1999, 139 sk3.

4.3 JlonoiHUTEIbLHAA JTUTEPATYypa

. Koran E.A. DnemeHTbl T€OpUM BEPOATHOCTEN U MAaTEMaTUYECKOM CTAaTUCTUKHU. Y 4eOHOE I10-

cobue nmo aucuuiimHe «MaTemaThKa» IS CTYAEHTOB, OOy4YaroUMXcs MO CIeUHUaTIbHOCTH
«ABTOMOOMIIE- U TpakTOopocTpoenue. M. 2007. 423 k3.

Bentnens E.C., OBuapos JI.A. Teopust BeposTHOCTEH U €€ HH)XCHEPHBIE MTPUIIOKEHUS. YueO.
ocoOue sl BTY30B. 2-¢ u31., crep. M.: Beicmas mkomna. 2000. 480 c.

Koran E.A., IOpuenko A.A. Teopust BepoATHOCTEH U MaTeMaTHUeCKas CTATUCTUKA: y4EOHUK
/ M.: UHOPA-M, 2019. 250 c.

Myxanos C.A., Koran E.A., Xyxosa I'.C. Teopus BeposTHOCTENl 1 MareMaTu4ecKasi CTaTH-
CTHKa. Y4eOHOe 3JIeKTpoHHOoe u3maHue. Permcrpanmonnoe ceuaerensctBo DOI'YIT HOIL
«Uudopmpeructpy. Ned3264. M.: YauBepcuTeT MammHocTpoeHus, 2015.

4.4 JnexkTpoHHBIE 00pPa3oBaTeIbHbIE PeCypPChI

[TpoBeneHue 3aHATHIA U aTTECTAIIMKA BO3MOKHO B IMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTAaHIMOHHOTO o0yueHus: yHuBepcuteTa (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTrka» JIEKTPOHHBIX 0Opa3zoBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
HpOrpaMMEI..

Teopus BEposATHOCTEN

https://online.mospolytech.ru/local/crw/course.php?id=573

MartemaTtuueckasi CTaTUCTHKA

https://online.mospolytech.ru/local/crw/course.php?id=720

Pa3pabGorannbie DOP BKIIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B AUCTAaHLIMOHHOM (hopMaTe yCTaHaBIMBAETCS OT/EIbHBIMU PacHo-
PSDKEHUSIMH ITPOPEKTOpPA MO y4eOHON paboTe M/UiTH LEHTPOM yueOHO-METOIN4YeCKOil paboThl.

4.5 JIuneH3u0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NporpaMMHoOe obecreye-

HHUE
Ne| HammenoBanue | PaspaGorumk [10 | Joctymuocts (u- | Ccbuika Ha Equnslit peectp
(mpaBooOana- LIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JJIst
TEJb) 60/1HO pactpo- OBM u B/] (npu Hanmu4mm)
CTpaHsieMoe)
1 [Astra Linux | OOO JIuueH3noHHoOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiitOduc 00O "HOBBIE JlunieH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75



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

4.6 CoBpemMeHHbI€e NPo(deccHoHATbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS AN CUMIIJIMHbBI:

HaumeHoBaHue CcbLika Ha pecypc HocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

Hocrtynna B cetn UH-
TepHeT 0e3 orpanuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

Nndopmannonnsie pecypebl Cetu

KoncysbrantlLoc http:// www.consultant.ru | loctymuo

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JIapTOB BBICHIETO 00pa30BaHUs

JIEKTPOHHO-0H0JINOTEYHbIE CHCTEMBbI

Jlaub https://e.lanbook.com/ JoctynHa B cetu UH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Iocrynua B cetu UH-
ru/ TepHET 0e3 orpaHnye-

HUM

IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAy4YHOU AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HOI OnMbIIMoTeKn

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJiuTeMaTuueckasi peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (6ubiuomerpu-
geckas) 0aza JaHHBIX

S. MarepuajibHO-TeXHUYECKOe o0ecreyeHue

MaTCpI/IaJ'IBHO — TeXHHYeCcKas 0a3a YHUBCPCUTETA obecneunBaeT IMPOBCACHUEC BCCX BUIOB
SaHSITI/II\/'I, IpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IIJIaHOM, U COOTBETCTBYCT ﬂeﬁCTBYIOHIHM CaHUTapHBIM U
MMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

Kadenpa «Maremartuka» He pacronaraeT COOCTBEHHBIM ayAWTOPHBIM (POHAOM U HC-
MOJIB3YET YUeOHBIC ayAUTOPUH U3 0011Ier0 (OH/1a YHUBEPCUTETA.
[Tpu HEOOXOAMMOCTH JUIS MPOBEACHHUS MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHH HCIIOJNb-
3YIOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanuyecKkue peKoMeH AU

6.1 MeTonnuyeckue peKOMeHAAIUM ISl IPeNnoAaBaTeJis 0 OPraHnu3anuu
00y4eHus

IIpexne Bcero, cnenyer oOpaTuTh BHUMaHHE CTYJIEHTOB Ha TO, YTO NMPAKTHYECKU BECh
U3y4aeMblil UMM MaTepual He TpeOyeT KaKkoi-mubo crennanbHOM (JOMOTHUTEIBHO ) MOATOTOB-
KU U BIIOJIHE MOXKET ObITh YCIEIIHO M3y4YeH, €CIM CTYAEHThl OyIyT IoceuiaTb 3aHsTHs, CBOE-
BPEMEHHO BBITIONHATH JOMAIIHUE 3aJaHUs U TOJb30BaThes (IIpU HEOOXOAMMOCTH) CHCTEMOU
IJIAHOBBIX KOHCYJIbTALMK B TEUEHUE KAXA0ro ceMecTpa. Bomenmue B Kypc TEOpUH BEPOSITHO-
CTEH pa3lenbl SBISIFOTCS KJIACCUUECKUMH, B TO K€ BPEMs OHHU NPAKTUYECKU OPUEHTUPOBAHBI, TaK
KAaK MMEIOT [HUPOKOE PaCIpOCTpaHEHUE [l PELICHUS pa3HOro pojJa 3a1ad BHYTPU CaMOM Mare-
MaTHK{ W IPUKIAJHBIX 3a7a4d. 1IX ocBOEHME ITOMOXKET CTYAECHTAaM JIOTUYECKH BEPHO, apryMEH-
TUPOBAHO U SICHO CTPOUTH YCTHYIO U HMUCHbMEHHYIO PEYb, YCIEIIHO NMPUMEHSATh HAKOIJICHHBIE
3HaHUS B IPO(HECCUOHAILHON JeSTEeNbHOCTH.

Heo0OxomuMo ¢ caMoro Havasa 3aHSITHH PEKOMEHI0BATh CTYJACHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO JIUTEPATYpPy, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOIPOCOB JJIsl NOATOTOBKHU K 3K3aMe-
HY.

Ha nepBoM 3aHATHM 110 JUCLUIUIMHE CIeIyeT 0053aTelIbHO MPOMH(POPMHUPOBATH CTY/AEH-
TOB 0 BHJIE B (hOopMax TEKyIIeH U MPOMEXYTOYHON aTTeCTalui 10 AUCHUIUTIHE, CPOKAX UX IPO-
BEJICHMSI, YCIIOBUSAX JIOIYCKA K IPOMEKYTOYHOM aTTeCTalluu, IPUMEHAEMBIX BUAAX IIPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TEOpEeTUYECKOro MaTepuasa JIOJKHO COIPOBOXKIATHCS WIUIFOCTPAaTUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMH IpEnoAaBaTeeM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIA/IKM [IPU PELLIEHUU 3a/1a4d HE OTBJIEKAJIU OT IVIABHOTO: OCMBICIEHUS UJIEU U CYyTH IPUMeE-
HsieMbIX MeToz0B. CrenyeT Bcersa yka3plBaTh IPUMEPhl TPAKTUUECKOIO MPUMEHEHUS! pacCMOT-
PEHHBIX Ha 3aHATUSAX YpaBHEHUU U Gopmyi.

[IpakTuueckue 3aHATHS JOHKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIEM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBINOJIHEHHE CTYJAEHTaMH HEOOJBIION caMOoCTOs-
TeNbHOU pabOTHI B ayAUTOPHH ISl IPOBEPKH YCBOCHUSI U3JI0)KEHHOT'O MaTepHuaia.

[IpenonaBaTens, BeAyIMH NpPaKTUYECKUE 3aHATHSA, TOJDKEH COIVIACOBBIBATH Yy4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH ¢ JIEKTOPOM, UCTIOIb30BaTh €IMHYIO CUCTEMY 0003HaUYEHUH.

[IpenonaBaTemnto cieayeT T0OMBAThCS CUCTEMAaTHUYECKOW HENpepbIBHONW pabOThl CTYACH-
TOB B TE€YEHHE CEMECTPa, HEOOXOUMO BBISBIIATH CUJIBHBIX CTYJIEHTOB U MPUBJIEKATh UX K Hay4-
HOM paboTe, K yUaCTHIO B Pa3HOTO pojia OJMMIINAAAX U KOHKYpCax.

CTyaeHT IoKeH OIyliaTh 3aMHTEPECOBAHHOCTh MPENOAABaTeNs B JOCTHKEHUN KOHEY-
HOT'O pe3ylibTaTa: B NPHOOPETEeHHH OO0YYaloUIMMMCS MPOYHBIX 3HAHUM, YMEHHH U BlaJeHUS
HAKOIUIEHHOM MH(OpManme Ui pelieHus 3a/1a4 B Npo(eccuoHaIbHOMN 1eATeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIEC TEXHOJIOTUH

[IpoBenenue 3aHATHI U aTTecTaluii BO3MOKHO B TUCTaHIIMOHHOM (hopmarte ¢ mpuMeHe-
HHEM CHUCTEMbI JHCTaHIMOHHOTO 00y4deHus: yauBepcureta (C1O-LMS) Ha ocHoBe pa3pabotaH-
HBIX Kadeaponr «MaTtemaTuka» AJIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pas-
JenaM nporpammel (cm. 1. 4.4).
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[opsimok npoBeieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTIACIbHBIMU
PaCIOpSDKEHHUSIMU TIPOPEKTOpa Mo ydeOHOH paboTe W/WiH IIEHTPOM Y4eOHO-METOIUYECKON pa-
0OTHI.

6.2 MeTtoanueckue yKazaHus JJisl 00y4aIOIUXCS 10 0CBOEHHIO THCIUTIIHHbI

Jljis ycrienrHoro oBJIaZIeHUs] MaTepHalioM JaHHOTO pasjesia He0OXOAUMO, MPEKE BCEro,
YETKO YCBOMTH OCHOBHBIE MOHATHS TEOPUH BEPOSATHOCTEM, OUEHBb IIUPOKO UCIOJIb3YEMBIE B Pa3-
JIMYHBIX TPUJIOKEHUSX: MOHATHE CIYy4ailHOro COOBITHS U €ro BEpOSTHOCTH, CYMMBI U IIPOU3Be-
JICHUSI COOBITHIA, TIOHATHUS CITYyYaiiHOW BEIMYMHBI U 3aKOHA €€ PaclpeIeNieHUsl, MaTeMaTHIeCKO-
ro OXKUJaHUS U JUCHEPCUH CIyYalHOW BEJTMYUHBI.

Hano noHsTh, 4TO BEPOSITHOCTH — 3TO YHMCIOBAsk MEPA CTEIIEHU BO3MOMXKHOCTH MOSIBJICHUS
CIIy4aifHOTrO COOBITHUS. 3HATh KJIACCHYECKOE, CTATUCTUYECKOE U T€OMETPUUYECKOE OIMpeIeICHHUS
BEPOSATHOCTH, CBA3b U PA3TMUYUE MEKIY HUMH. HECMOTpS Ha BHELIHIOIO NPOCTOTY KJIACCHYECKOM
dbopmyIs! onpesienenus BeposTHOCTH ciydaitnoro coositus A: P(A) = M/ N, nenocpencrsen-

HBIN MOJICUET YHCIa N BCEBO3MOXKHBIX MCXOJ0B MCIBITAHUS M M - yKciia OJaronpusTHBIX UCXO-
JI0B TpeOyeT nmpuMeHeHus (GopMyin KOMOWHATOpUKH. [Ipu 3TOM B KakJ0H KOHKPETHOW 3ajaye
HAJI0 MTPOAHATU3UPOBATh, KAKOW THIT COAMHEHHUI BOSHUKAET, KOT/Ia U3 HEKOTOPOTO MHOXKECTBA
9JIEMEHTOB H3BJIEKAETCS JIPYroe MOJMHOKECTBO (3TO MOTYT OBITh pa3MEILICHUs], IIePEeCTaHOBKH
Wi couetanus). [Ipy BEIYHMCICHNN BEPOSATHOCTEH CIIOKHBIX COOBITHI HA/0 YMETh MPEJCTaBUTh
UX B BUJIE CyMMBI WJIM TIPOU3BEACHUS (WM CYyMMBI IPOU3BEICHUI) IPOCTHIX COOBITHII M ITpHUMe-
HUTH COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TECOPHH BEPOSTHOCTEH.

Hanmo 4erko pa3nuyaTh THUIBI CIly4alHBIX BEJIMYHH — JWCKPETHBIC W HENPEPHIBHBIC U
3HAaTh OCHOBHBIC 3aKOHBI MX pacrpeneneHus (OnnomuanbHbli, [lyaccona, rumepreomerpude-
CKHi1, 0COOCHHO, HOPMAJIbHBII 3aKOH PacIpe/ICIeHHs).

Jnist onrcaHus 3aKOHOB PACIpeeNICHHs] HETIPEPBIBHBIX CITYYaifHBIX BEJIMYMH MPUMEHSIOT
MHTETPATbHYIO (DYHKIIMIO pacrpeleeHus] BEpOATHOCTEH cirydaitHoM BenwmuuHbl F(X)# mior-

HOCTb BepOHTHOCTeﬁ f(X) . Hago YCBOUTBH ONPCACIICHUA, BCpOSITHOCTHHﬁ CMBICJI M CBOMCTBa

3TUX (QYHKIUH, CBSI3b MEXIY HUMU U pacyeTHbIE (POPMYIIBI ISl UX OTPEACTICHUSI.

Hano 3Hath ompeneneHue, pacueTHble (OpPMYJbl U BEPOSTHOCTHBIN CMBICI OCHOBHBIX
YHCIOBBIX XAapPAaKTEPUCTUK CIy4allHON BEIMUYMHBI — MAaTEMaTHYECKOTO OXHUAAHUS (CpPEeIHEro
3HAYEHMS) U IUCTIEPCUU (XapaKTEPUCTUKH pa30poca BO3MOKHBIX 3HAYEHUS CIYIalHOW BETUYH-
HBbI OTHOCUTENBHO CPEIHETO 3HAUCHUS).

C Teopueli BEpOSITHOCTEW TECHEHIIMM OOpa30oM CBs3aHAa MaTeMaTU4eCKas CTAaTUCTHUKA
BonbmmHCTBO €€ BBIBOIOB Oa3upyeTcs Ha MpeIeIbHBIX TeOpeMax T€OPUH BEPOATHOCTEH.

Bce XApPaKTCPUCTHUKU, U3YyHaCMBIC B KYpPCC MaTeMaTHIECKOU CTaTUCTHUKH, ABIAIOTCA
CTAaTHCTUYECKUMHU aHAIOTaMHU COOTBETCTBYIOIIMX XapaKTEPUCTHK, PACCMAaTPUBAEMbBIX B TEOPUU
BepOﬂTHOCTCI\/'I, MOJIYYCHHBIMU HAa OCHOBE OTPAaHUYCHHOI'O 4YMCJIa OIIBITHBIX IaHHBIX. CJ'IG]IOBa-
TEJbHO, €CJIH, HAIPUMEP, MATEMAaTUIECKOe OXKHIaHNUE U TUCTIEPCUS CTyYalHON BETMYWHBI, U3Y-
YaEMLBIC B TCOPUU BGpOSITHOCTCfI, SABJIIIOTCA XapaKTCPHBIMHA HGCJ'Iy‘-IaI\/’IHI)IMI/I qucjiaMu, TO HUX
CTAaTHCTUYECKUE aHAJIOTU — BBIOOPOYHAS CpeHssl U BBIOOpOUHAas (WM UCHpaBleHHAs) TUCTIEP-
CHUs SIBJIIAKOTCA CﬂyqaﬁHBIMH BEINYNHaAMH, 3aBUCAIIIUMU OT o0BeMa U THIIA BBI60pKI/I " pasjinyd-
HBIMHU JJISI Pa3HBIX BBEIOOPOK.

Ha}IO 00s13aTeIbHO 3HATh U YMETH BBIYUCIIATH TOYCUHBIC OICHKHW HEU3BCCTHBIX IapaMeT-
POB pacmpeeneHus clydailHOW BEIMYMHBI - BEHIOOPOYHYIO CPEAHIOI0 U BHIOOPOUYHYIO (MIIH HC-
MIpaBJICHHYIO) AUCTIEPCHIO, TaK KaK Jr00ast craTucTUYeckast o0paboTKa CBOIUTCS, TIPEXKIE BCETO,
K HaXOXKJACHUIO UIMEHHO 3TUX XapaKTePUCTHK.

CneﬂyeT O6paTI/ITI) BHHMMAHHE Ha TO, YTO 3TH OLCHKH SBJISIIOTCSA HpI/I6HI/I)KeHHBIMH, 0CO-
OCHHO NIl BBIOOPOK Majoro o0bema, M JUist CYy>KISHHUS O TOUHOCTH M HAJEKHOCTH ITHX OLIEHOK
Hag0 yMETh MPHUMCHATh MHTCPBAJIbHBIC OIICHKU U 3HATh MCTOAWKY IMMOCTPOCHUA JOBCPHUTCIbHBIX
WHTEPBAJIOB.
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1. DoH/1 OLICHOYHBIX CPEICTB

®DoH/T OLIEHOYHBIX CPEACTB mpescTaBiieH B [Ipunoxkennn 2 k pabodeil mporpaMMe U BKITIOYAET
pa3aesbl:

1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YJIbTATOB O0YUCHHUS.
2. IlIxana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0YUCHUS.
3. OnieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexyTOUHas aTTecTalus.
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Ilpunoycenue 1

TemaTnyecKku mJIaH ANCIUIIJINHBI «Teopnﬂ BepOﬂTHOCTeﬁ H MaTeMaTHYECCKadA CTATUCTHUKA)»

10 HATIPABJICHUIO TIOJITOTOBKHU
09.03.02. UuopMaumoHHbIe CHCTEMBI H TEXHOJIOTHH

[Tpoduns

""ABTOMaTH3UPOBAHHBIE CHCTeMbI 00padoTKku uHpopmanuu u ynpasjaenus'', "MHpopMauMoOHHbIe CHCTEMbI YMHBIX IIPO-
crpancTtB", "UHdopManmoHHbIEe TEXHOJIOTHMU B MEeAUAMHAYCTPHUHU U qu3aiine", ""IlporpamMmmHoe odecnieyeHne UrpoBou
KOMIbIOTepHOH nHAYcTPpUHU', "'"TeXHOI0ruu JONOJTHEHHO U BUPTYAJIbHOI peajJbHOCTH"

(bakanaBp)

®opma o0y4eHHsI: OUHAS

Buabl yueOHoii padoThl,

®op-
BKJIIOUYASI CAMOCTOSITEILHYIO Buabl camocTosiTeIbHOH PaGoThI MBI aT-
=
S E & TecTa-
Paznen S 18 &5 paboTy CTYIEHTOB, CtyneHntoB
z |8 2 uuu
O FE 3 U TPYA0EMKOCTh B Yacax
n/n
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | I3 | Pedepar | K/p |2 | 3
3 cemecTp
Tema 1. Beeacuue. OcHOBHBIE MOHS- 1 2 5
THS TEOpHH BeposiTHOCTEN. CiydaliHble
coObITHs, UX TUIbL. Kiaccuueckoe u
1 CTAaTHCTHYECKOE OTPE/ICIICHUS BEPOST- 3
+

HOCTH, UX CBOWCTBa. CBs3b U pa3ianyuue
Mexay HUMHU. [IpuHIUO CcTaTUCTH4Ye-
CKOM YCTOMYMBOCTH OTHOCHUTEIBHBIX
yacTtoT.BeIjaua 3aganmii 1-oii yactn
PI'P
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DOneMeHThl KomOumHaTopuku. Hemo-
CpeI[CTBeHHBIﬁ moaACYCT BCPOATHOCTU
HAa OCHOBE KJIACCHUYECKOIo OIpeselie-
HUA.

['eoMeTprueckas BEpOATHOCTh. 3agadya
broddona.

Tema 2. AnreOpa coObITHi. 3aBHCH-
MbIC ¥ HE3aBUCHUMBIC COOBITHSA. Y CIIOB-
Hasi BEpOSATHOCTb. OCHOBHbBIE TEOPEMBI
TEOPUHU BEPOSITHOCTEMN.

®opmyna noiaHoM BepositHocTH. Dop-
Myuibl belieca.

®opmyna bepnyiy, goKanbHas U UH-
TerpajibHas Teopemsl Jlamaca.

Tema 3. Ciiy4aiiHble BEJITUYHHBI, UX TH-
Ibl, MOHSTHE 3aKOHA paclpeaeIcHus
CIIy4allHOM BEIMYHHBI.

OCHOBHBIE ~ 3aKOHBI  pacHpeeNeHHs
JIUCKPETHOM  CIIy4YalHOM  BEJIWYUHBI
(runepreoMeTpuyecKuii, OMHOMHAIb-
HBIH, pacnipenenenue [lyaccona).

Tema 4. YucioBble XapaKTEpUCTUKU
JUCKPETHBIX CIydalHbIX BEJIMYMH. Ma-
TEMAaTUYECKOE OKHMIAHHUE U JUCIIEPCHUS
CIIy4alHbIX BEJIWYHMH, UX BEPOSTHOCT-
HBII CMBICII M CBOMCTBA.

10

Tema 5. HenpepbIBHBIE CilydaiiHbIE Be-
auuuHbl. MHTerpanbHas QyHKIMS pac-
npeneneHus. [ImoTHOCTE  BeposTHO-
creii. MareMaTnueckoe OXUIaHUE U
JUCIIEPCUSl HENPEPBIBHOM CIIy4aiiHOU
BEJINYUHBI.

10
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11

3aKOHBI PACHpENeICHNs] HENPEPBIBHBIX
CIIy4alHbIX BEJIWYMH (PAaBHOMEpPHBIH,
HOKa3aTeJIbHbIH).

11

12

HopmanbHblii akoH pacpeneneHus

12

13

Tema 6. [IpenenbHbie TEOPEMBI TEOPUU
BeposiTHOCTe. HepaBenctBo YeOsbime-
Ba. Teopema YeOnimena. Teopema bep-
HyJui. lleHTpanbHas npenenbHas Teo-
pema. KoHTposbHOEe TecTHpOBaHHE
110 TEOPUH BePOSATHOCTE

13

14

Tema 7. OcHOBHBIE 33JJa4l MaTeMaTH-
yeckoll craTUCTUKH. IloHsTHE O BBHIOO-
pouHoM Metoje. ['eHepaibHas ¥ BbIOO-
pouHass coBOKynHocTH. lloctpoenue
SMIIUPHUUECKON (PYHKLIHUU pacmpenese-
HUS BBIOOPKH, MOJUTOHA U TUCTOTPaAM-
MBI OTHOCHUTEIBHBIX YacTOT.BbIgaua
3ajanuii 2-oi vactu PI'P

14

15

ToueuHble OIIEHKM NapaMeTPOB pac-
npeaenenus. TpeboBanusi kK HUM. Bwi-
OopouHas cpenusisi. Beibopounast u uc-
MpaBJIeHHAs JUCTIEPCHH.

16

16

WNHurepBanpHbie oueHku. IlocTpoenue
JIOBEPUTEIIBHOTO MHTEpBAJIA JUIsl MaTe-
MaTudeckoro oxxupanus. Coydail Ma-
JIOW BBIOOPKU

16

17

O0630pHas JTeKIus

17

18

KonTposibHOe TecTUpOBaHMEe MO Ma-
TEMATHYECKON CTATHCTHKE

18

@Olel ammecmauuu

15



Bcero 4acoB o JUCHUILINHE

18

36

90

PI'P

KOHTP.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«Teopusi BEepOATHOCTEH M MATEMATHYECKAA CTATUCTUKA»

Hamnpasnenue noarotosku: 09.03.02. MadopmaimoHHbIe CHCTEMBI M TEXHOJIOTHH
[Tpodwis "Hudposas Tpancopmarus'
®opma o0yueHHs: OuHas

Kadenpa: «MMadopMaTuku 1 HHGOPMAITUOHHBIX TEXHOIOTHIA

7.1 MeToabl KOHTPOJISI U OLlEHUBAHUS Pe3yJIbTATOB 00y4eHusi

JIJ1st KOHTPOJIS YCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI TUCIIMILIMHBI HACTOSIIIECH TPOTrpaMMOit
MIPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIU KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCTalusl (IK3aMeH).

7.2 lllkana u KPpUTEPUHU OLIEHHBAHUSA Pe3yJIbTATOB 00yUeHU s
dopMa NpoMeKyTOYHOI aTTeCTAlUNU: 3a4eT

IIpomexyTounas arrectauus oOyyaromuxcs B (popMe 3adeTa NpOBOJUTCS MO pe3ysbTaTraM
BBINOJIHEHUS BCEX BUAOB y4eOHOH paboThbl, IPEIYCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JAHHOM AMC-
LUIIJIMHE, IPU 3TOM YYMTBIBAKOTCS PE3YJIBTATHI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TECUYECHHE Ce-
MecTpa. OneHKa CTEeNeHN JOCTHXKEHNS 00Y4aroIlUMUCS MJIaHUPYEMbIX Pe3ylIbTaToB OOYy4eHHUS IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOAABaTEIeM, BEAYIIUM 3aHATHS 110 TUCHUILUIMHE METOIOM JKCIEepT-
HOM oueHkH. [Io urtoram mpoMeKyTOYHOM aTTeCTallly IO JTUCLHHUIIIIMHE BBICTABIISIETCS OLIEHKA «3a-
YTCHO» WM «HE 3aUTECHO.

Ixkanaa one-
Onucanune

HUBAaHUA
BrinonHeHs! Bce o0si3aTesibHbIE YCJ0BHSA MOATOTOBKH CTY/A€HTA K NMpoMe-
JKYTOYHOW aTTecTauuM, NPEAYCMOTPEHHBIE MPOrpaMMON JTUCLMUIUINHBI.
CTyaeHT NEeMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHMI, HAaBBIKOB IpHBE-

3auTero JCHHBIM B Ta0NHIIaX IMMOKaszaTesel, onepupyeTr MpHOOPEeTEHHBIMU 3HAHUSMU,

YTCH

YMCHHAMU, HABBIKAMU, ITIPUMCHACT UX B CUTyallUAX MOBBIIICHHOMN CIIOKHOCTH.
HpI/I 9TOM MOTYT OBITH JOIMMYIICHBI HC3HAYUTCIILHBIC OIJ_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPU aHAIIUTHYCCKUX OIICpalluAX, IEPCHOCE 3HAaHUH U yMeHI/Iﬁ Ha
HOBBIC, HCCTAaHAAPTHBIC CUTYyalllH.

He BoinonHeHsl 00s13aTesibHbIE YCJI0BUS MOATOTOBKH CTY/IEHTa K MPOMe-
He 3aureno | KYTOUHOIi aTTeCTALMHU, npedycMompenHoie npopammott oucyuniunst, NN
CTYJIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB
MIPUBEJICHHBIM B TaONMUIAX MOKA3aTeNe, JOMyCKAIOTCs 3HAUUTENbHbBIE OIIHO-
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KM, TPOSIBIISICTCSI OTCYTCTBHE 3HAHUN, YMEHHI, HABBIKOB MO PsiAy MOKazare-
Jiell, CTyIeHT UCHBITHIBACT 3HAUMUTEIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMU TIPU UX MEPEHOCE HAa HOBBIE CUTYAIUH.

7.3 OnleHOYHBIE CpeCTBA

Haumenosanue [Ipencrasnenue one-
Ne Kpatkas xapakTepucTHKa OLEeHOYHOTO
OLIEHOYHOI'O Cpe/l- HOYHOI'O Cpe/ICTBA B
/1 cpencTaa
CTBa DdOC
1 KonTponbhas (ca- CpenctBo npoBepku yMeHui npumeHsTb | KoHTposibHbIE 3a1a-
MOCTOSITEJIbHAS) [IOJIyUYEHHBIE 3HAHMSI JUIsl PELICHUs 3a/1a4 | HUS
pabora OIPEENIEHHOr0 THUIA 10 TEME WM pa3jie-
(KP) Y
2 | PacuerHno- CpenctBo mpoBepku ymMeHHH npumeHsaTh | Kommiekr  3amanuii
rpadudeckas pa- [IOJIyUEHHBIE 3HAHU [0 3apaHee ompene- | s BBITNIOJTHEHUS
6ota JICHHOW METOJUKE JI1 pPELeHUs 3ajJady | pacyeTHO-
PIP WIM 33JIaHdid TI0 MOJYJIO WM AWCHH- | rpadudeckoi paboTh
(PTP) IUIMHE B LIEJIOM.
CpelcTBO KOHTPOJISl, OPIraHU30BaHHOE KaK
crenuanpHas Oecena IeAarornyeckoro
Vernplii onpoc | paboTHMKAa ¢ OOydyaromMMCs Ha TEMBI, Bompocsl o
3 cobecel0BaHUe, | CBS3aHHBIE C U3y4aeMOH JUCIUIUTNHOHN, U TemMam/paszzenam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa JACIATLIHHEI
3HaHUN 00ydYaromerocsi mo ONnpeaeaIeHHO-
My pasjeiny, TeMe, mpobiiemMe U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tecr MTO3BOJISIFOIIIAS aBTOMAaTU3UPO-
4 Bapmuant tecra
(T) BaTh NPOLEAYPY U3MEPEHUS YPOBHS 3Ha-
HUH 1 yMeHuil o0yyaroIerocs.
5 | buners! k 3auety CpenctBo NpoBEpKHM 3HAHWM, YyMEHMH, | bunersl k 3adery

(bx3)

HaBBIKOB. MOXET BKIIIOYaTh KOMILIEKC
TEOPETUYECKUX BOIPOCOB, 3a1ay, MPAKTHU-
YeCKHX 3aJJaHuH.

7.3.1. Texkymmii KOHTPOJIb

O1ieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAOT KOHTPOJIbHBIE BOMPO-
CHI M 3a7aHusl B popMe OJIAHKOBOTO TECTUPOBAHUS JJIsi KOHTPOJIS OCBOCHHUSI 00YJarOIUMHUCS pa3-
JIETIOB TUCHUIUIMHEL, ipuem PI'P.

Coaep:xanue pacueTHO-Tpadguyeckux padoThl.
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OmnpezneneHue BEPOSTHOCTEN CITydailHBIX COOBITH, 3aKOHOB pacIipeleIeHus! IUCKPETHBIX U HETpe-
PBIBHBIX CIIy4aiiHBIX BEJINYMH U UX YUCIIOBBIX XapaKTEPUCTHK.

[TocTpoenne sMnupuueckoi (GyHKIUU pacnpeeNeHus BBIOOPKHU, IOJIUTOHA U THUCTOTPAaMMBI OTHO-
CUTEJbHBIX YaCTOT.

Pacuer craTucTuecKUX XapaKTEpUCTUK BBIOOPKH.

=

KommiekT 3axannid
JJIS BBITIOJIHEHH S pacyeTHO-Tpaduueckux pador (PI'P)

VY coOopmmka umerorcs 10 geraneit, Majlo OTIMYAIONIMXCS 1O BHEIIHeMY Buny. M3 Hux 6
JieTajnei mepBoro copra, a 4 — Broporo. KakoBa BeposSITHOCTb TOTO, UTO CPE/IU B3SITHIX Haynaudy
5 nerainieit 3 okaxKyTcs mepBoro copra’?
B ypHe 7 uepHBIX mIApoB U 5 XKEJNTHIX 1IapoB. HaliTh BEPOATHOCTH TOrO, YTO CPEAM Haynady
U3BJICYCHHBIX 4-X MIAPOB OKaXKeTCs Ooiee 2-X JKENThIX.
BeposiTHOCTh OTKa3a KaxJa0ro W3 HE3aBUCUMO PabOTAIOIIUX SJIEMEHTOB JJIEKTPUUECKOU Ienu
pasua P =0,05. Haiiti BeposTHOCTH 6€30TKa3HOM pabOTHI JIEKTPUUECKON LIETIN.

— —

|_|

Ha nByx craHkax oO0pabaThlBalOTCs OJHOTUIHBIE  JleTadu. BeposATHOCTh H3rOTOBIIEHUS
CTaHJApTHOW JETalu JJis mepBoro cranka pasHa 0,96, a mns Broporo cranka - 0,92. leranu
CKJIa/IBIBAIOTCS B OJIHOM MECTE, IIPUYEM IEPBBIM CTAaHOK WM3rOTaBIMBAcT B 1,5 pa3a MeHbIle
Jeranei, yeM BTOpo. HaliTu BEpOATHOCTH TOrO, 4YTO B3siTasg HayJady JeTalb OKaXeTCs
HECTaHIAPTHOM.
BeposiTHOCTE TOTO, YTO Haynady B3siTas JAeTalb M3 HapTUW craHaapTHa, paBHa 0,92. Haiitu
BEPOATHOCTb TOTO, YTO CPENM B3SATHIX HayAauy IIECTH JETaJed HE MEHEE IBYX OKaXyTcs
HECTaHJIapTHHIMHU.
BeposiTHOCTh Ge30TKa3HOM paboThl kaxkaoro u3 700 He3aBUCHMO pabOTAIONIUX AJIEMEHTOB He-
KoToporo ycrpoiictBa paBHa 0,85. HaliTu BeposSTHOCTH TOTO, YTO BBIUAYT U3 CTposi oT 80 10
120 snemenToB; poBHO 100 251€MEHTOB.
YeTpolcTBO COCTOMT U3 4-X 3JEMEHTOB, pabOTaloUIMX HE3aBUCUMO JApPYyr OT Jpyra.
BeposTHOCTb HaZie’KHON pabOThI KaX/10T0 3J€MeHTa B 01HOM ucnbiTaHuu paBHa 0,9. CocTaBUTh
3aKOH pachpeiesieHus JUCKPETHOW CIIydaiiHOM BeTUYMHBI X - YKCila OTKA3aBIINX 3JIEMEHTOB B
OJIHOM OIIBITE.
HezaBucumeble cinyuyalinble BeTUUYUHBI X U Y 3aJaHbl psilaMu paclipeieeHusl.

X | 2115 2 | 3 Y |45 0| 2

PJlo1]03]02] .. P 0302 ..

HaifTu cpeiee KBapaTHieckoe oTkIoHeHue Bemuumnbl Z =2X 2 —3Y

YCTpOoHCTBO COCTOUT U3 4-X HE3aBUCHUMO pa0OTAaIONIUX OJHOTHITHBIX AJIEMEHTOB. BeposTHOCTh
HaJeKHOW paboThl KakIoro 37eMenTa paBHa (0,995, HaiiTu BEpOsSTHOCTH TOTO, UTO pabOTaroT
HE MEHEE TPeX 3JIEMEHTOB.

10. Cnyvaiinas BemuunHa X 3a/1aHa MIIOTHOCTBHIO BEPOSITHOCTEH:

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

Haiitu xos¢p¢unment "a", uHTErpajbHyl0 (YHKIHIO pacHpeieeHHs
F(x), M(X), D(X) u BepositHocTh momnaganus X B unrepsai (0,2; 0,8).
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11. Ha cranke u3roraBinuBaercs neraib. Ee anmuna X - cioydaliHas BelIMYMHA, paclpe/iesieHHas 1Mo
HOpMaJIbHOMY 3aKOHY ¢ mapamerpamu: d =20 cMm, o =1,1 cm. Haiitu BeposTHOCTH TOTrO, YTO
JUTMHA AeTanu 3akitodeHa mexay 19 cm u 21,1 cM. Kakoe OTKIIOHEHWE NJIMHBI I€Talu OT d
MOXKHO TapaHTupoBaTh ¢ BeposiTHOCThIO 0,9; 0,997 B kakux mnpenemax OyayT Jexarb
MPAKTUYECKH BCE pa3Mephl Jerane ?

IIpuiio:keHne TeOPUU BEPOSITHOCTEH K CTATUCTUYECKO 00padoTKe JaHHBIX
Jnis kaxoro BapuanTa Tpedyercs:
1. TlpenctaBuTh OIBITHBIC JaHHBIC B CIPYIITMPOBAHHOM BHUIE, pa30MB Ha K paBHOOTCTOSIIIMX Ya-
CTUYHBIX UHTEPBAJIOB.
Haiiti smMnupuueckyio GyHKIUIO pacrpeaeseHus: U MOCTPOUTh ee rpaduxk.
[TocTpoUTh MOJIUTOH U TUCTOTPAMMY OTHOCHUTENIBHBIX 4aCTOT.
BbraucnanTh METOJOM NPOU3BENCHUM YMCIOBBIE XapaKTEPUCTUKH BBIOOPKHU: BBIOOPOUYHYIO
CPEIHIOI0, BBIOOPOYHYIO M HCIIPABICHHYIO IHCIIEPCUU, BBIOOPOYHOE CpelHee KBajpaTHue-
CKO€ OTKJIOHEHHE.
5. Haiitu TOYeuHblE OLEHKHM MapaMeTPOB HOPMAIbHOI'O 3aKOHA PACHPEIENIEHUS U IIOTHOCTh
BepositHocTel f(X).
6. HaiiTu wHTEepBaIbHBIEC OLEHKH MApaMETPOB HOPMAIBLHOTO 3aKOHA PACTIPE/ICICHUS, IPHHSB J10-
BEPUTEINIbHYIO BepoaTHOCTh ¥ = 0,95 1 0,99.

H~own

3ananue
Pe3ynbTarhl perucTpanyu CpeHei dKCIUTyaTallMOHHOW CKOPOCTH JIBUXKEHHs aBTOOYCOB Ha
MEX1YTOPOAHBIX MApLIPYTax MPEACTABIECHbI B BU/I€ BApUALIMOHHOTO psiJia B Ta0IHIIE

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

Kpurepun onenku:

- OLICHKA «3a4T€HO» BBICTABJIAETCS CTYIEHTY, €CJIM OH PErYJSIPHO B TEUEHUE CEMECTpa IPEICTaB-
JISUT pelleHusl 3a1a4, BHIIOJHUII MOJHOCTBIO BCE 3aJjaHMs M UX 3alIUTHII, OTBETUB Ha BOIPOCHI Ipe-
nojaBares;

- OLIEHKA «HE 3a4TEHO» BBICTABIISIETCS] CTYJEHTY, €CIIM OH HEPETyJIPHO B TEUECHHE CEMECTpa Mpe-
CTaBJISUI PEIICHUs 3a/1a4, BHIIOIHUI 3a/laHHsI HE TIOJHOCTBIO MJIM BOOOIIE HE MPEACTaBISI PadOoThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI IIPENOAaBaTerIsl.

BapuaHT TECTOBOrO0 321aHUA 10 TEOPUHU BEPOATHOCTEH U
MaTeMATHYeCKON CTATHCTHKE
3AJIAHUE 1
KonuuecTBo crnoco0oB pacnpeneneHusi Tpex MPU30BBIX MECT B OJIMMIIMAJE MO TEOPUU BEPOSITHO-
creil cpenn 10 yuacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.
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3AIAHHE 2

W3 ypHBI, B KOTOPOI HaxosATcs 6 OenbIX W 4 4epHBIX IIapa, U3BIEKAIOT Haynady 2 mapa. Toraga
BEpPOSTHOCTH TOT'0, YTO 00a mapa OyayT OeiapIMH, paBHA

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

3AJIAHHME 3
B kpyr panuyca R Opomena Touka. Torma BeposSTHOCTh TOTO, YTO OHA IOMAJAET B 3aIITPUXOBAH-
HYI0 00J1acTh, paBHa

/"

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

3AJIAHME 4
HecoBmectnbie coobitust A, B,C He 06pasyror mosnyro rpymiy coOBITHH, €CIIM UX BEPOSITHOCTH

paBHBI:

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.
BAPUAHTLI OTBETOB: 1) 2) 3) 4).

3AJIAHHUE 5
Bpocarot 2 monetsl. CoObiTHs: A - Tepd Ha nepBoii MoHeTe, B- mudpa Ha BTopoii MOHETE SIBIISIFOT-
csl:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMU  4) 3aBUCHMBIMH.

3ATAHUE 6
Crynenr 3Haet 20 BonpocoB nporpammel U3 30. Torga BeposiITHOCTh PaBUIIBHOTO OTBETA Ha 3 BO-
poca paBHa
BAPMAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJAHUE 7
B nepBoii ypHe 6 GenbIx U 8 uepHBIX MIApOB, BO BTOPoil 7 Oenbix M 3 yepHbIX Iapa. 13 Haynauy
B35ITOM YpHBI BBIHYT OJIUH 11ap. Torjaa BEposiTHOCTh TOTO, YTO ATOT IIap OKaXKeTCsl OeIbIM, paBHA
| OtBer | |

3AJIAHHUE 8
CoObiTe A MOXKET HACTYIUTh JIUILb MPU YCIOBHH IMOSIBICHHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
obiTuit B, u B,, oOpasyromux noinyo rpynmy. M3secthsl BepostHocTs P(B,) =2/3 u ycnosHble

BepostHoctr Py (A)=1/3, B, (A)=2/5. Torna BeposTHOCTb COOBITHS A paua
BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45 3) 22/45  4) 17/45.

3ATAHUME 9
JluckpeTrHas ciydaliHas BEJIMYMHA 3a/1aHA 3aKOHOM PACIIpEeNICHUS BEPOSTHOCTEN

X 1 3 5
P 0,1 0,3 0,6
Torna eé dyaxuus pacnpenenenns Bepositocteit F (X) umeer Bun
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BAPUAHTbI OTBETOB:

0 npu X<1 01 npu X<1

0,3 1<x<3 0,4 1<x<3
1) F(x)= npu 1<X 2) F(x) = npu 1<X

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 Xx<1

01 1<x<3 01 1<x<3
3) F(x)= npu 1<X 4) F(x) = npu 1<X

0,4 mnpu 3<x<5 03 mpu 3<x<5

1 npu X>5 0,6 npu X>5.
3AJJIAHME 10

HenpepeiBHast cirydaiiHasi BeTUUMHA 33/1aHa MHTETpalIbHON (yHKIIHEH
0 npu X<0,

pacnipenienenus BeposithocTeln F(X)=<x°/9 mpu 0<x<3,
1 npu  X>3.

Torpga naoTHOCTH BepOHTHOCTCﬁ f (X) HUMCCT BUJ

| OtBer ‘
3AJJAHHME 11
I"'paduk rmotHOCTH BepoaTHocTei f (X) mokas3an Ha pucyHke. Torna 3HaueHue a
fix)
a
o‘ 2a X
paBHO

BAPUAHTBI OTBETOB: 1)05 2)1 3)J2  4)2.

3AJIAHHUE 12

JuckperHas cimydaiiHasi BEJIMUKMHA 3a/1aHa 3aKOHOM PaCIIpEICICHUs] BEPOSITHOCTEH
X 0 1 3
P 0,2 0,3 0,5

Torna e€ maremaTuyeckoe 0XKHJIaHUE U TUCTIEPCUs PaBHBI

| OtBer |

3AIAHHE 13

BepOHTHOCTB nosiBieHus coObitug A B 30 He3aBHCHUMBIX HCIBITAHUAX, ITPOBOJUMBIX IO CXEME

bepuymnu, pasna 0,6. Toraa nucnepcus yucia MOSBJICHUN 3TOTO COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.

3AJIAHUE 14

HenpepriBHast ciydaifHas BelMuMHA paclpesesieHa paBHOMepHO Ha uHTepBaie (6, 10). Torga eé

MAaTCMATUYCCKOC OKNJAHNUC U JUCIICPCUSA COOTBETCTBCHHO PABHBI

| OtBer ‘

3ATAHHME 15
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HenpepoiBHas ciiyudaiiHas BenuunHa X NOJYMHEHA HOPMAJIbHOMY 3aKOHY pacIlpenesieHus ¢ MaTe-
matuyeckuM oxunanueM M (X)=a=20. BepostHocTs €€ nonaganus B untepBan (20, 25) paBHa
0,4. Torna BeposaTHOCTb €€ monaganus B uatepBan (15, 20) paBHa

| Otger | |

3AJIAHUE 16
CTaTI/ICTI/I‘IeCKOG pacnpeneneHI/Ie BBI60pKI/I HUMECT BN
x 2 4 5 8

no 2 5 7 6

|
Toraa oTHOCUTENBHAA YACTOTA BADUAHTEL X, =4 paBHA

| Otger |
3ATIAHHME 17
[To BeIOOpKE 0O0beMa N =100 mnocTpoeHa ruCTOrpaMma 4acToT.
FI
10
8
a
2
0 4 8 12 16 X
Torna 3HayeHHE & PaBHO:
| OtBer ‘
3AJIAHUE 18

H3BECTHO CTaTHCTHYECKOE paclpeielieHne BEIOOPKU
X; 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BrIOOpOYHaAs cpeausas X, paBHa

| OTBer | |

3AJIAHHME 19
Jana Bbibopka oobeMa N. Eciu kaxblid 3JeMEeHT BHIOOPKHM YMEHBIIUTh B TPU pa3a, TO BHIOOPOU-

Hast cpenHsst X,

BAPUAHTBLI OTBETOB: 1) He usmenurcs 2) yMmeHbLIUTCS B 3 pasza
3) yBenuuutes B 3 paza  4) ymeHbHTCA B 9 pas.

3ATAHHME 21
Bri6opounast cpeaHsist 17151 JaHHOTO CTaTUCTUYECKOIO pacrpeieNieHus] BBIOOPKHU
X. 2 4 5 8 10

n, 4 7 14 8 7

paBHa X, =6. Torga BeiOopouHast qucrtepenst D, paBHa
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AIAHUE 22
Haiitu I[OBCpHTGHLHLIfI HUHTCpBAJI I OOCHKH C HAACKHOCTBIO ) = 0,95 HCU3BCCTHOT'O MaTeémMaTru-

YCCKOI'0 OKHUAaHHA HOPMAJIBHO paClpCACICHHOTIO IMPU3HAKa X FCHepaHBHOﬁ COBOKYITHOCTH XO'
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ecii u3BecTHbl 00beM BbIOOpKH N =30, BeIOOpouHas cpeanss X, = 2500, cpenHee kBajgparuue-

CKO€ OTKJIOHEHHME I€HepaJlbHOW COBOKYHNHOCTH o =100, KBaHTWIb HOPMAJIBHOTO PaCIpENESICHHUS
t=2,58.

Otser | |

Kpurepum ouenkn

Onenka «oTJIMYHOY BbIcTaBisieTcs cTyAeHTY 3a 90 — 100% npaBUIIBHBIX OTBETOB,
OLIEHKA «XOPOIIOY» - 32 He MeHee 75% NpaBUIIbHBIX OTBETOB;

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

OLIEHKA «HEYJIOBJIECTBOPUTEIBHO» - 32 MeHee 55 % MpaBUIIbHBIX OTBETOB.

7.3.2. IlpoMeskyTOYHAS aTTECTALUA

[TpomexyTouHas arTecTanus - (3a4eT) MPOBOAUTCS 110 OMUIIETaM B YCTHOU (opMme.
Bpems a1 noAroToBKM 0TBETa Ha BOIPOCH! HE Oosee 45 MuH.

bureT BKIIIOYaeT TeOpEeTHYECKUI BOIIPOC U 3a1auH.

KoMriekThl 35K3aMeHalMOHHBIX OUJIETOB XpaHsATCs Ha Kadenpe «MaTemMaTukay.
TumnoBble BApHAHTHI ONJI€TOB MPUJIATAIOTCH.

KommnJiekT BonmpocoB
no aucuunjanue « Teopusi BeposiTHOCTEl U MATEMATHYECKAS CTATUCTHKA»

TEOPHUS BEPOSAITHOCTEM

=

Buner ciyyaitHbIX cOOBITHI.

2. Kmaccuyeckoe M CTaTUCTHYECKOE OTNPEACTICHUs BEPOSTHOCTH TOsBICHUS COOBbITHS. OCHOB-
HbIe (OPMYIIBI KOMOMHATOPHUKH.

3. TlpyHIMIT CTAaTUCTHYECKOW YCTOMYMBOCTH  OTHOCHUTENBHBIX 4acToT. CBs3p M pazimuune

MEXy KJIACCHYECKUM U CTATUCTUYECKUM OIPENEICHUSIMU BEPOSTHOCTH.

['eomerpuueckoe onpeneneHue BepoaTHOCTH. 3aaya broddona.

Anrebpa coObiTuil. IIOHATHS CyMMBI M TPOM3BEAECHUS COOBITHH, UX TIeOMETpUYecKass MHTEp-

nperanys. OCHOBHBIE 3aKOHBI aIreOpbl COOBITHIA.

6. Teopema clio’keHUs BEpOATHOCTEH JIIsl HECOBMECTHBIX COOBITHH. ClecTBUS U3 Hee.

Teopema croxkeHHsI BEPOSITHOCTEN ISl COBMECTHBIX COOBITHIA.

8. Teopema yMHOXEHMs BEpOATHOCTEH Ui 3aBHCHUMBIX M HE3aBUCUMBIX  coObITHH. [loHsTHE
YCJIIOBHOW BEPOSITHOCTH.

9. Teopema 0 BepOSTHOCTH IMOSIBIEHUS XOTs ObI OJJHOTO COOBITHS.

10. ®opmyra nOTHON BEPOSITHOCTH.

11. ®opmyna bepuymu.

12. JloxanbHast ¥ MHTETpabHas TeopeMbl Jlamaca.

13. Onpenenenuie U TUMBI CITyyailHBIX BeaHunH. [loHATHE 3aKOHA pacIipeesieHus CllydyailHO! Besn-
yuHbL. Ps pacnpeneneHus.

14. UnterpanbHas GyHKIUS pacripenenieHus: BepositHocTeil. OnpeneneHne, BEpOSsTHOCTHBINA CMBICI
Y CBOMCTBA.
IInotHOCTH BeposiTHOCTEN. OmnpeneneHne, BEPOSTHOCTHBIM CMBICT U CBOMCTBA.

15. CBs13b MeXly UHTETpAJIbHON (YHKIMEH pacnpeneneHusi BepOsSTHOCTEH U IUIOTHOCTBIO BEPO-
SATHOCTEH.

16. Onpenenenne, BEpOATHOCTHBIA CMBICT M CBOMCTBA MaTEMAaTUYECKOTO OXHIAHHS JJIST TUCKPET-

HBIX ¥ HETIPEPBIBHBIX CIIyYallHbIX BEJIMYHH.

o &

~
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17. Onpenenenue, BEpOSITHOCTHBIN CMBICT M CBOMCTBA IUCIIEPCHH.

18. buHOMUATLHBIN 3aKOH paclpeeICHUs.

19. Cpennee ' HaumBepoOsSITHEHWIIIEe YHCIA MOSBICHUI COOBITHS MPU OWHOMHAIBLHOM pacrpeaene-
HUU.

20. 3axon pacnpeznenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacupeiesIeHUs BEpOSITHOCTEH.

22. moKa3aTeNbHBIN 3aKOH PaCIpe/IeNiCHHsI BEPOSTHOCTEH.

23. HopmainbHbIi 3aK0OH pacnpeziesieHus: BeposTHOCTeH. BeposTHOCTh momagaHus HOpPMAaJIbHO
pacIpeeIeHHON CIIy4YallHOW BEJIMYMHBI HA MPOU3BOJIbHBIA KOHEUYHBIM HHTEPBAJ.

24. BeposiTHOCTh TOMAaJlaHusi HOPMAJIbHO PaCHpEeeIeHHON ciy4yailHOW BEIMYMHBI HAa WHTEpBal,
CUMMETPUYHBIN OTHOCUTEIBHO cpeniHero 3HaueHus. [IpaBuno tpex curm. Teopema JlsmyHoBa.

25. IIpenenbHble TEOPEMbI TEOPUU BEPOSATHOCTEH.

MATEMATHYECKAS CTATUCTHKA

1. TIpeamer u OCHOBHBIE 33a/1a4l MATEMAaTUYECKON CTATUCTUKH.

[TonsiTue o BBIOOpOUHOM MeTo/i€e. [ 'eHepasibHast U BEIOOpOYHAs COBOKYITHOCTH.

OcHOBHbBIC TIOHATHS MaTEMaTHUYECKON CTaTUCTUKH (BapUAIIMOHHBIN psif, 4acTOTa, OTHOCUTEb-

Has 4aCTOTa, CTATUCTHYECKOE pacHpeeTICHHE BEIOOPKH).

Ommnupudeckast QyHKIHS pacripeeeHus: BBIOOPKH U €€ CBOMCTRA.

[TosMroH 4acToT U MOJIMTOH OTHOCUTENBHBIX YaCTOT.

['mcrorpamma 4acTOT ¥ OTHOCUTEIBHBIX YaCTOT.

ToueuHble OLIEHKU [TapaMeTPOB pacnpezesieHus. TpedoBaHUs K OLEHKaM.

Bri6opounas cpeansisi. CBOMCTBO yCTOMUMBOCTH BHIOOPOUHBIX CPETHUX.

Br16opouHas u ucnpaBieHHast JUCIEPCUN.

10 WuTepBanbHbie olleHKU. JlOBEpUTENbHBIN MHTEPBAl U JOBEpPUTENIbHAA BEposATHOCTh. [loHsTHE
TOYHOCTH OLIEHKHU.

11. TTocTpoeHne AOBEPUTEIBHOTO WHTEpBaANa JAJs OLEHKU TeHepaJlbHOW CpeAHel MpU M3BECTHOM
CpeIHEM KBaJpaTUYECKOM OTKJIOHEHUHU.

wn

©oN A

TunoBble BApUAHTHI OUJIETOB

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUNA
®EJIEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadenpa «MartemaTruka»
Kypc 3, cemectp 5
DK3aMeHAIHOHHBIN OnyteT Ne 1

1. Teopema yMHOXEHHUS BEPOSITHOCTEH JIJIsl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHH.
2. Haiitu BeposTHOCTD pabOTHI NMEKTPUIECKON IENH, U300paKEHHON Ha PUC., €CIIU BEPOSATHOCTH
paboTHI KAXKIOTO U3 HE3aBUCHMO Pa0OTAOIINX JIEMEHTOB Iiernu paBHa P=0.9.
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3. B maptum 10% HecranmapTHbix neranei. Haynauy orobpansl 3 geramu. CocTaBUTh 3aKOH
pacrpeziesieHus: Yuciaa CTaHJapTHBIX JeTajeil cpeu 0OTOOpaHHbIX.

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

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

YTBepxkaeHo Ha 3acenanun Kadeapsl MareMatuku « 03» 05 2022 r., mporokon Ne 10

N.o. 3aB. xadenpoit H.B. BacuibeBa / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOI ®EJEPALIN
®EJEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPASOBATEJIBHOE
YUPEXJEHWE BbICIIEI'O OFPABOBAHUS
«MOCKOBCKHH MNOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI NOJIUTEX)

dakynbpreT 0a30BBIX KOMIICTCHIIUH, kadenpa «MaTemaTuka»
Kypc 3, cemectp 5
JK3aMeHAIMOHHBII OmnJieT Ne 2

1. WnrerpanbHas GpyHKIUS pacripeeNeHns BEpOATHOCTEH CIy4aifHON BEJTMYMHBL: ONpE/eICHNUE,
BEPOSITHOCTHBIN CMBICII U CBOMCTBA.

2. B xommiekre 8 neraneid, U3 HUX 5 CTaHJApTHHIX, OCTAJbHBIC HeCTaHAapTHbIE. V3BiekaroTcs
Haynauy 4 neranu. KakoBa BEpOSITHOCTh TOTO, YTO HE MEHEE TPEX JeTalei CpeIu U3BICUCHHBIX
OKaXYTCS CTaHAapPTHBIMHU.

3. Hmamerp oTBepcTusi X - HeNpepbIBHASA CIydaiiHas BEIMYMHA, pacrpeleieHHas 10 HOpMallb-
HOMY 3akoHy ¢ mapamerpamu a =100mm, o =2mMm. [lnametp Bana paBen 99 mm. Haiitu Bepo-
STHOCTB TOTO, YTO BaJl BOWIET B OTBEPCTHE.

4. JlaHBl psABI pacnpeieeHus] He3aBUCUMBIX CITyYaiHBIX BEJTHYHH

Haiitu nucnepcuto ciyuaiinoi Benuuuasl Z = X 2_2v.

YTBepkaeHo Ha 3aceqannn kKadeapsl MatemMatuku « 03» 05 2022 r., mporokoi Ne 10

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

Jl7ia mpoBeieHHUsST TPOMEKYTOUYHOTO KOHTPOJISI 3HAHUW CTYIEHTOB B JUCTAHIIMOHHOM (hop-
MaTe B pa3paboTaHHBIX Kadenpoit «KMaTeMaTrkay OHIAH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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