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1. HEJIX OCBOEHUS [IMCHUITIUHBI

Lens ocBoeHns TUCIUILIHEBL «TeopHs BepoSTHOCTEN M MaTeMaTHYecKas CTATHCTHKA) — HaydHOe
IPEJICTABIIEHUE O CIYyYalHBIX COOBITHSX M BEIHYMHAX, 4 TAKXKE O METOJaX KX HCCIECIOBAHMS,
3HaKOMCTBO C OCHOBHBIMH MOZICJIIMA ¥l METOJIaMH MOJICTTHPOBAHHUS CTOXACTHYECKHX CHCTEM.,

3amaun:

¢ YCBOUTH METOJbI KOJMYECTBEHHOM OIIEHKH CITyJailHBIX COOBITHI U BETHUMH;
® OBIJIAJIETH METOJIAMU CTATUCTHYECKOIO aHaJIN3a; |
® HAYYHTECS COJNEPKATEIBHO HHTEPIPETUPOBATEL POPMANLHBIC PE3yIbTATEL

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna « Teopus BeposSTHOCTE! U MaTeMaTHUYECKas CTATUCTHKA» OTHOCHTCS K 0a30BOM 4acTu
OITOIT noxroroBku 6akanaBpoB 1o HampaeieHuto 28.03.01. «HaHOTEXHOJIOTHY ¥ MEKPOCHCTEMHAS
TeXHHKay. IIpepeKBU3NTEI AUCHUILIMHEL: JHHeHas anrebpa, MaTeMaTHUeCKAM aHaIN3, ()YHKIMOHAIBHBIHN
aHajms. |

3. INTAHUPYEMBIE PE3YJbTATHI O YUYEHUS 110 AUCITAIIJINHE

IInanupyeMele pe3yinbTaThl OOYYEHWs [0 JUCIMILUIMHE, COOTHECEHHHIE ¢  IUIAHUPYEMBIMH
pesyibsTaramu ocBoeHus OITOIT

Iinanupyembie pe3ysibTaTh! 06yUEHUA 10 AUCHHTIINHE,
Kon dopMupyembix komnerexuui Yponcb ocaocniy XapaKTepH3yIoUIHe 3TaNnbl (POPMHUPOBAHUS KOMOETEHIMH
HOMNETCTIHH (noua3aTe.r1u OCBOCHUSA K<DMIICTQHHHI’I)

OIIK-1. Crioco6eH KOHCYIBTHPOBATh H YactuaHoe 3HaTe TEOpHIO BEPOATHOCTEM W MaTeMaTHYeCcKyio

HCIIOJIB30BaTh QyHIAMEHTANbHbIE 3HAHUS B CTaTUCTHKY.

00J1aCcTH MATeMaTHICCKOTO aHAIH3a, Ymersn HCTIONB30BaTE MaTeMaTHYeCcKHe

KOMIUIEECHOTO ¥ GYHKIHOHATBHOTO aHAIHN3a HMHCTPYMCHTANbHbIE CPEACTEa s 0OpaboTKH, aHAIH3A

anre0phl, AHATHTHICCKOM reOMETPHUH, M cUCTeMaTH3alMM  uwHQOpMAUMM [0 TeMe

aaddepeHIHaTEHON reOMETPHY U TOIIOIOTHH, HCCIIEIOBaHIIS.

nudepeHIHANBHBIX YPABHEHHI, THCKPETHOM Biiageth  MeTOHaMH  TEOPUM  BEPOATHOCTEH |

MaTeMaTHK! U MATEMaTUYECKOH JOTHKY, TeOpUH MaTeMAaTHYeCKOH  CTaTUCTMKH M, KpoMe  ToTo,

BEPOATHOCTEH, MaTeMaTHIECKOM CTATUCTHKH K HAYYUTHCS CONEPKATENBHO HHTEPTIPETUPOBATE

CIyJalHBIX IPOLIECCOB, YHCJICHHBIX METOIOB, (dhopMasbHbIe! pe3yJTbTaThL.

TEOPETHECKOH MEXaHUKH B IPodecCuOHATBHOM

NEATEIEHOCTH

OIIK-3. CnocobeH poBOIUTE YactuaHoe 3HaTe 4HCIIOBBIE XapaKTCPHCTUKM M pPaclpeeseHys

HKCIIEPHUMEHTANBHBIE HCCIICTOBAHUSA H CllyJalHBIX ' BEJIMYWH; OLICHKY apaMeTpoB

u3Mepenus, 00pabaTeiBaTh U NPeACTABIAT paclpefie/ieHul; NpOoBepKy CTaTHCTHUECKHX THIOTES;

TIOJTyYeHHBIE JAHHBIE ¢ YUETOM CHEI( KK OCHOBBI DEIPECCHOHHOTO aHAN3a; CTATHCTUUECKEE

METOJIOB ¥ CPEACTB Jla3epPHbIX UCCIICOBAHHN 1 MRTOMBI; - METOIBI CHCTEMHOTO aHAJIH3a,

H3MEpeHuit Ymerb  CcOCTaBNATH  CXeMBI Ul TPOBEEHHS
SKCIICPUMCHTANIBHBIX ~ MCCNENOBaHNM; 0OpabaTeBaTs,
aHATH3UPOBATH, TIPEACTaBIIAT n  obopMmusaTh
PE3YIILTATEl SKCIIEPUMEHTAIBHBIX HCCIIEN0BAHMI;
Bnagers XapaKTepuCTHK, HaBBIKAMH  BBLIITONHEHKS
H3MEpeHHH, 00paboTKU IAHHBIX  M3MEPHTENBHBIX
HAGJIONeHYH, TIONYYeHHst pe3yJbTaTOB H3MEPEHHM u
OIICHKH NOTPENIHOCTE; COBPEMEHHBIME METOMAAMH U
CpenCTBAMH HM3MEpPEeHUs, IOBEpKH HW  KOHTPOJS ¢
UCIIOIb30BAHMEM MH(OPMALMOHHBIX CHCTEM

TIK-1 Yactuunoe 3HaTh: Qu3MYecKHe U MAaTEMATHUECKHE 3aKOHb] U
CnocobeH npoBoaUTE (PUIUKO-MATEMATHIECKOES MOZCITH QU3MHECKIX NPOLIECCOB, JIEMKALINX B OCHOBE
MOJETHPOBAHHE UCCIISYEMBIX MPOIIECCOB MPHHIMIIOB ACHCTBHSA OOBEKTOB HAHOTEXHONOTHY U
HAHOTEXHOJIOTHU M 00BEKTOB HAaHO- U MUKPOCUCTEMHO! TEXHUKH;
MHKPOCHCTEMHON TEXHUKH C UCTIONB30BAHUEM YMernb: pelars 3aqadun, UCTIOIH30BATH
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOIHI MAaTEMATHICCKUI] annapar ¥ YUcleHHbIe METOIbI
KOMIIBFOTEPHOTO MOJEIUPOBAHUS 05BEKTOB
HAHOTEXHOJIOTHH ¥ MUKPOCHUCTEMHOH TEXHUKMU;
Bnagern: MareMaTHYeCKUM alllapaToM M MeTOAaMH
KOMIIBIOTCPHBIX ~TEXHOJIOTHM JiA  MOJEIMpPOBaHUA
OGBEKTOB ~ HAHOTCXHOJOTHH W  MHKPOCHCTEMHOM
TEXHUKH;




4.

OBBEM U CTPYKTYPA JUCHUAILINHBI

TpynoeMKOCTh AMCIMIUIMHEL COCTABISET S5 3a4eTHBIX equHull, 180 uacos.

No
n/n

Paznen (Tema)
JAUCLUMTAHBI

Cemectp

Henens cemectpa

Buas! yuebnoit paboTsl, BkIO9as
€aMOCTOATENbHYIO paboTy CTYIEHTOB
1 TPYIOEMKOCTh (B yacax)

Jlexumn
ITpakTHYecKue 3aHATHA
Jlabopatopsbie paboThI
KoutponbHbie paboThl,

KOJITTOKBUYMBI
CPC
KIT1/KP

O6nem
yuebHOH
paboTel,

c
pUMeHEH
uem
WHTEPAKTH
BHBIX
METOAOB
(B wacax /
%)

Gopmbl
TEKYLUEero
KOHTPOJIs

yCIeBaeMOCTH
(no nedensim
cemecmpa)
dopma
[OPOMENKYTOUHOH
aTTecTalHm
(no cemecmp)

JneMeHTapHast TEOPUS
BEPOSITHOCTEH

[Ipeamer TEOpUU
BEPOSITHOCTEM.
BeposTHocTHas MOJETb
JKCNEPUMEHTA C KOHEUHBIM
YHCJIOM HCXOO0B.

4 (50%)

HekoTopble, OTNHUYHBIE OT
knaccudeckod, Moaeau u
pacnpesefeHus
(6MHOMHHANbHOE,
TEOMETPUUECKOE U JIPYTHE)

2 (50%)

YciaoBHat — BEpPOATHOCTD,
thopmyna Baiieca,
anpuopuast u
anocTepuopHast
BEPOSITHOCTb, dopmyna
MOJTHOH BEPOATHOCTH,
HE3ABUCHUMbIE COOBITUS.

4-5

2 (50%)

[IpocTbie cily4aiiHble
BEJIMYMHBl  (C KOHEYHBIM
4NCIOM 3HaUEHNH).
Hucnossle
XapaKTePUCTUKY.
Hepaeencteo Yebplmmesa.

2 (50%)

Pefitunr-
KOHTpOJb 1

Cxema bepHyanu.
[TpenenbHble TEOPEMBI:
3akOoH  OONbLIKMX  4KCe,
JloKabHas npeaensHas
Teopema, MHTErpajibHas
npenenbHas TeopemMa
Myaspa-Jlannaca, Teopema
Ilyaccona.

2 (50%)

Ouenka BEPOATHOCTH
ycnexa B cxeme BepHynin
(HecMetLleHHAs

s dexTuBHaS,
HepaBeHcTBO Pao-Kpamepa,
LOBEPUTEIIbHbIE
UHTEPBATIBI)

2 (50%)

Cayualinbi¢ BeTHYHHBI

Axkcromarnka
Konmoroposa. Uzmepuimbie
NpOCTPAHCTRA,

Cnoco0bt 3a0aHHUA
BEPOATHOCTHLIX Mep Ha
M3MEPUMBIX
TIPOCTPAHCTRAX. Obuee
onpeaeneHue  caydyalHoi
BEJIUYHHBI,

8-9

2 (50%)

Wnrerpan JleGera. OGuiee

9-10

2 (50%)




ofnpeneeHue
MaTeMaTHYecKoro
OXMAAHMS M ero cBoIcTBa
(TeopeMb! O HepaBEHCTBAX
n o NpeiesbHBIX
nepexoAax Mof  3HaKOM
MaTemMaTH4eckoro
0OXHaaHKUA)

YCIIOBHBIE BEPOATHOCTH M

9 YCJIOBHbIC MaTeMaTH4YeCK1e 1 9 5 5 2 (50%)
0XKWAAHUA  OTHOCHTENBLHO
O -anrebp.

Pacnpenenenus
cAyyaiHbIX BEJIMUUH:
GyHkuus pacropepenenus,

[0 | TMIOTHOCTL pacmpeaeneHus 12 5 2 5 2 (50%) PeliTunr-
(8 OJHOMEPHOM u KOHTpOD 2
MHOTOMEPHOM  CITy4asx ).

Hopmanshoe
pacrpeieieHie
[Ipoussoasiutue U

Il | xapakrepucruueckue 13 2 2 5 2 (50%)

QyHKUMU.
[lentpanbHas npepensHas
TeopeMa [Ulsi He3aBUCHUMBIX

12 | onMHaKoBO 14 2 2 5 2 (50%)
pacnpeaeneHHbIX
CTyyalHbIX BEJTHYMH.
nemeHThI

3 | maTemaTuveckoil
CTATHCTHKH
OcHOBHbIE ~ NOHATHA W
3afaud  MareMaTH4ecKoi

g || SraTreTUEM. 15 | 2 | 2 5 2 (50%)

Beibopka, 3smnupuyeckas
(GyHKUMs pacnpeleneHUn u
IMITUPUYECKME MOMEHTBI.

3anaua OLEHUBAHUA
HEU3BECTHLIX TapaMeTpPoOB

14 | pacnpeaenenus. 16 2 2 5 2 (50%)
[TocTpoeHve TOYEYHBIX U
MHTEPBAIbHBIX OLIEHOK.
3ajaya CTaTUCTHYECKOH

15 | npoepku THMOTE3. 17 2 2 5 2 (50%)
Kpurepuu cornacus

16 KoppensuuoHto- 17-18 | 2 2 5 2 (50%) PeﬁTlleF-‘j
pErpecCHOHHbIE 3a/1a4H. KOHTpOJb 3

Beero 3a 3 cemectp 36 | 36 81 36 (50 %) | Oxzamen (27)

Hroro no aucuunaune 36 | 36 81 36 (50 %) | Oxzamen (27)

Makcgenna-boasiMana,

Coaepsxanne JIEKIMOHHBIX 3aHATHIA 0 QUCHMILIHHE

BbIHUMaHHEM m 1HapOB U3 YPHEI € N [IIapaMH.

Pasnen 1. JnementapHasi Teopusi BepOATHOCTEH

Tema 1-2. Ilpenmmer Teopuum BepOSTHOCTEN.
IIpocTpancTBO 31€MEHTapHBIX HCXOJOB, BEPOATHOCTHAS WHTEPIPETALMS MHOXECTBA M OIEpanuil Has
MHOKecTBaMH. [ToHsTHE HeCOBMeCTHBIX coObIthil. HekoTopeie xiiaccuyeckue MOJENH M paclpe/eNeHus.
BepositHocTHAS MOJIe/h SKCTIEPUMEHTA ¢ KOHEYHBIM YHCJIOM MCXOJOB: BRIGOp ¢ BO3BpAIEHHEM, BEIGOD 6e3
BO3BpALCHHS, YTIOPSAOYCHHBIN M HeymopsnodeHHbli. [loacuer yncia sneMenTapubix nexon08. CTpykTypa
IPOCTPAHCTBA 3JIEMEHTAPHBIX HCXOJOB B 3aJaye pa3sMeNieHus
cratuctuka boze-DiHuiTeiina,

[locTpoenue

CTaTUCTHUKa

BCPOSATHOCTHOTO

IIPOCTPAHCTBA.

m 1IIapoB II0 n s4eiikaMm (CTaTHCTHKA
Oepmu-/upaxa),

AyalIu3M




Bo3HukHOBeHME OWHOMHANTBHOTO ¥ MYJBTHHOMHAIBHOIO (TIOJIMHOMMAJIbHOIO) PaclpeNeeHuil B
3ajlayax BbIOOpa ¢ BO3BpalleHHMEM. BO3HHKHOBEHHE I'€OMETPUYECKOr0 M T'HIIEPreOMETPUYECKOTO
paclpejeieHui B 3aja4dax BelOopa 0e3 Bo3BpalleHHUH. |

['eomMeTpryeckas MoJIeNlb BEPOATHOCTHOTO MPOCTPAHCTBA. 3aaya o Berpeue. Ilapajoke beprpana.

Tema 3. YcnosHas BeposTHOCTh, dopmyna baiieca, ampuopHas u anocTepropHas BEPOSTHOCTS,
dopmyna monHOW BEpOATHOCTH, He3aBUCUMBIE COOBITHS. OmnpelesicHUE HE3aBUCHMBIX B COBOKYIHOCTH
coObrtiid. Ilpumepsl. Cxema bepHynnu, pacmpeneneHue bepHymin, OHMHOMHAJIBHOE pacHpenesieHHe.
Cneunguxa BeposITHOCTHOTO IPOCTPAHCTRA JUIsl CEPUY HE3ABUCHUMBIX UCIIBITAHHH.

Tema 4-6. Ilpocteie cnyvaiiHbple BeJWUYMHEL (C KOHEUHBIM 4YHMCIOM 3HadeHHH). Ywmciossle
xapakrepuctukd. HepaseHctBo YeOwbnneBa. Cxema bepuymmm. IlperenbHble TeopeMbl: 3aKOH OONBIIMX
qucell, JIOKaJIbHas MpeJenbHas TeopeMa, MHTerpalbHas NpeaeibHas TeopeMa Myaspa-Jlamiaca, teopema
Ilyaccona. OneHka BEpOATHOCTH ycriexa B cxeMme bepHyinu (necMerneHHast 3QQeKTUBHAL, HEPABEHCTBO
Pao-Kpamepa, noBepureabHbie HHTEPBATIbI)

Pazpen 2. CayyaiiHble BeINYUHbBL.

Tema 7-9. Axcmomartmka Konmoroposa. Miamepumble mpoctpaHcTBa. AureOpil ¥ O -anreOpsl.
TeopeMbl 0 CYIIECTBOBAHHH HAHMEHbIEH anreGpsl I O -anreGpsl, COMEPIKAITIX MHOXKECTBA H3 3a[aHHOM
cucreMel MHOXeCTB. [locTpoeHne GopeneBckoit ¢ -anrebpel B R, R" . CnocoObl 3aanus BEPOSTHOCTHLIX
MEp Ha HU3MEPUMBIX IIPOCTpaHCTBAaX (TeopeMbl 00 OKBHUBIEHTHOCTH aKCHOM AaJIUTUBHOCTH MU
HENPEPBIBHOCTU BEPOSTHOCTH, O JIPOJOJKEHUH MEPBI, O COOTBETCTBHY MEXKAY BEPOATHOCTHBIMM MEpPAME U
Gynkuusmu pacnpenenenus). [pumepsr. O6mee onpeneneHue cyuaitHoit Benmumne. MHrerpan JleGera.
OO1uee ompenesicHUEe MATEMATHYECKOIO OXHAAHUS W ero cBoiicTBa (TCOpeMbl O HEpPABEHCTBaX U O
IPCACIBHBIX IE€pexo/ax 110l 3HAKOM MaTeMaTHYeCKOro OXujiaHusi). PasHble BHABI CXOJMMOCTH
MOC/ICAOBATENBHOCTH CIIYYaHBIX BEMHYHH (10 BEPOATHOCTH, C BEPOSTHOCTHIO 1, MO pacHpesie/IeHuIo).
VY ¢I0BHBIE BEPOSTHOCTU M YCIOBHBIE MATEMATHUECKHUE OXHUAHHUS OTHOCUTENIBHO O -anredp.

Tema 10. PacropeneneHust ciaydaifHbIX —BeJuuuH: (YHKIHs — pacHpeNIeNeHus, IUIOTHOCTH
pacupesneneHus (B OXHOMEPHOM UM MHOTFOMEpHOM ciydasx). Ilpumepsl pacnpenenenuit. Hopmanbnoe
pacrpeneneHue. ‘

Tema 11-12. HpousBoasimue u xapaktepucTuyeckue GpyHKUHH. OnpelesieHus, cBoiicTBa, NpUMEpDI.
[lenTpaibHast peiesibHAst TEOPEMa JUIST HE3ABUCUMBIX OJJMHAKOBO PACIPEICICHHBIX CIIyYalHBIX BEJIHYHH.

Pa3zzgen 3. DeMeHTHI MATEMATHYECKOH CTATHCTHKH.

Tema 13. OcHOBHBIE MOHATHS M 33Ja4d MATEMaTHYECKOH CraTHCTUKH. BBIGOpKa, sMmupudeckast
(QyHKIMS pacnpe/ieNieHns] 1 IMIIUPHYECKAE MOMEHTEL ‘

Tema 14. 3agaua oneHMBAaHUS HEM3BECTHBIX [ApamMeTpPOB paclpejieleHus. (CBOWCTBA OIECHOK
(HeCMeEIeHHOCTh, 3Q()eKTHBHOCT M COCTOSTENBHOCTB), METO/IbI MTOCTPOCHHS. [I0CTPOCHHE TOYECUHEIX K
HMHTEPBANIBHBIX OlleHOK. PacnpeneneHus «xu-kBagpar», Crelogentra, Ouiuepa-Chenekopa. Teopema
Oumepa.

Tema 15. 3amava cratucTuyeckoll nposepkw runores. Ommbku 1 u 11 poma. IlonsTie MOUIIHOCTH
kpurepys. IIpuMepsl CTAaTUCTHYECKUX I'HITOTE3 O MApaMeTpax. paclpeieeHus, i O 3aK0HaxX pacipesesieHusl.
Kputepuu cornacust.

Tema 16. Koppensunorno-perpeccuonsbie 3agaud. Jlunedinas perpeccus. OUEHKM METO/1a
HAUMEHbBILIMX KBaJ[PaTOB.

CopepskaHne NpaKTHYECKUX 3aHATHH M0 TUCIHHIINHE

Pasnen 1. JnemenTapHas Teopusi BepoATHOCTEI
Temsl 1-6. Pemenue 3amau.

Paznen 2. CoryuaiiHblie BeTHYHHDBI

Tempr 7-12. Pewmenue 3agay.

Paznen 3. DjieMeHTBI MATEMATHYECKOH CTATHCTUKH
Temsr 13-16. Pemmenue 3amau.

8. OBPA3OBATEJIBHBIE TEXHOUIOFI/II/I

B NpeuoJaBaHul  IUCIHUIUIAHBI ((TCOpI/IH BepOﬂ[THOCTeﬁ "W MarcMaTtudeckast CTaTHCTHKa»
HCHOJIBIYIOTCA paSHOO6pa3HbI€ O6pa30BaTeJII:HBIe TCXHOJIOTHH KaK TPAAWUUHMOHHEIC, TaK M C IIPUMEHECHUEM
AKTHBHBIX U UHTCPAKTHBHBIX METOJOB O6yq€HI/IH. ‘

AKTHBHBIE U HHTCPAKTUBHBIC MCTOAbI 06}"ICHI/IHI
® HHTCPAKTHBHBIC JICKIITUN (I'IO BCEM TeMaM).



6. OILIEHOYHBLIE CPEACTBA JUISA TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMMPOMEKYTOUYHOM ATTECTALIAU IO UTOT'AM OCBOEHUS TUCIUILJIMHBI 1
YYEBHO-METOJUYECKOE OBECTIEYEHHUE CAMOCTOSITEJILHOW PABOTHI
CTYAEHTOB

Texkyuiuii KOHTPOJIL YCIEBAEMOCTH

Peiitunr-xontpoan Nel ‘
KonrposbHas paGota Nel «DneMeHTapHAas TEOPUS BEPOSITHOCTEN
Bapuasnr 1

l. Ha cremnaxe B Oubmuoteke crodr 15 yueOHHKOB, upnqu [STh M3 BUX B IEpEIuIére.
BuGnuorexkaps Gepét Hayaauy Tpu ydeOHUKa. Haiifure BepoSTHOCTH TOrO, HTO XOTS OBI OJMH M3 B3ATHIX
y4eOHUKOB OKaXXeTCs B EPEIUIETE.

2. ITo meny MpOM3BOAAT S5 BBICTPENIOB C BEPOSTHOCTBHIO momnananus B uenb 0,75, Haidmure
BEPOSITHOCTD: @) POBHO YETHIPEX oNa aHuil, 6) He MeHee YeThIPEX MONANAaHHM, B) MEHEE TPEX HOIAJaHN .

3 B MarasuH Ha mpojax<y MOCTYNHIH XOJOMUIBHHKH C TPEX 3aBOJOB. [Ipoiykuus ¢ nepBoro
3aBoJa colepkUT 10% XOJNOHIIBHUKORB ¢ AeeKToM, BToporo — 15% u tpetbero — 5%. KaxkoBa BepoSITHOCTE
NpruoOpeTEeHHs MCIPABHOTO XOJOAMIBHUKA, €CIIH B MarasuH MOCTYIHJIO 25 XONOIMIBHUKOB C MEPBOTO
3aBoja, 40 — co BTOporo u 35 — ¢ TpeTsero?

4. KakoBa BepoATHOCTh TOTO, YTO CyMMa JIBYX Hayras B3STHIX MOJIOKHTEBHBIX YHCEN, KAXKI0e
13 KOTOPBIX He GOJIbINE Tpex, He IPEB30MIeT TpeX, a HX Npor3BeieHue Oyaer He 6onpuie 27

5. Tenedounas crannus o6cayxusaer 1000 aGonenTos. B Teuenne yaca o060 aOOHEHT HE3ABHCUMO
OT OCTAJFHBIX MOYET C/IeNaTh BEI30B ¢ BeposaTHOCTHIO 0,005. Tpebyercs HaliTH BEPOATHOCTH TOTD, YTO B
TeyeHue yaca Op110 He Gosee 3 BBI3OBOB.

PeiiTuHr-KoHTpOIL Ne2
Konrponbnas pabota No2 «CryqaliHble BETHYUHBD)
Bapwuanr 1 |

1. [TyHKT OXpaHbI CBSI3aH C TpeMsl OXPaHSEMBIMH OOBEKTAMHU. BepOHTHOCTB IIOCTYIUICHAS CHTHAJA C
sTx 00bekTOB coctaisieT 0,2, 0,3 u 0,6, COOTBETCTBEHHO.

CocTaBUTh 3aKOH pacnpeielienus cilydaiiHoll BenMuMHBI — 4HCcla OOBEKTOB, € KOTOPBIX ITOCTYIIMT
CUTHAaJ.

Haiiti MaTteMaTHYeCKOe OXHUAAHHE U UCIIEPCHIO 3TOH ClTyYaifHOM BETHYHHEL.

2. TIIOTHOCTD BEPOATHOCTH CIydalHOM BeTHYUHEL X UMEET BUJL:

0 mpux<d
|1

@{1%='E wpulsx 28,
al'?, npux> b

Haiitu: a) mapametp b; 6) MaTeMaTHYECKOE 0KU/IaHKME M AUCIIEPCHIO CTy4YaliHOH BeMHYMHLI X.

3. CymMa Bkiaja kinueHTa cOeperarenbHOro GaHka — 3TO Ciay4aiiHas BEIMYMHA ¢ MAaTEMaTHYECKUM
oxunanueM 15 Teic. py6. m nucnepcued 0,4. Mcenonw3ys HepaBeHCTBO UeOkblmieBa, OIIEHUTh BEPOATHOCTD
TOr0, YTO CyMMa BKJIaJla HayJady B3STOI'0 BKJIAAUUKa OyJeT 3akjiroueHa B rpanunax ot 14 toic. pyb. no 16
TBIC. PYO.

4. X — HOpMabHO paclipesienéHHas ciyJyaiiHas BenuunHa ¢ napameTpamu a = 5, ¢ = 1, Halitu P(4 < X
<6).

5. Cnyyaitnas BenuduHa (X, Y) npuHUMaeT 3Ha4eHHA B TpeyroyipHuke X > 0,y > 0, x + y < | ¢
PaBHOMEPHOMH IUNIOTHOCTBIO. BEYUCIINTE KOAQDULUEHT KOPPEIISALIHH.



Peiirnnr-konrposn Ne3 .
KonTponsHas pabota Ne3 «DneMeHTbI MaTeMaTy4ecKoi CTaTHCTHKIY

Bapuanr 1
3anayva 1.
1. [IpencTaBuTh UCXOHYIO BEIOOPKY B BHJIE CTATUCTUYECKOrO psaa U U300pa3UThb €ro
rpaduuccku. [Ipusectu rpaguk sMIupudecKoil QPyHKIMH pacrpeaeneHusl.
2. OrnpenesuTs MOy U METUAHY. ;
3l OnpeeiiTh TOYedHbIe OLEHKH TS CPEIHEr0 apuMETHIECKOro, ICIICPCHH,

CpEMHEKBAPATHYECKOT0 OTKIOHEHHS.
4, OnpesenuTh UHTEPBAIBHBIC OLIEHKH JUIS MATEMATUYCCKOI'O OXKHJIAHUS C YPOBHIMHU
3HauuMoctu 0. = 0,05 u o = 0,01.
BapuanTsl 3a1aHui:
Ne 1 50.0;61.7; 72.1; 80.9; 90.9; 51.2; 61.9; 73.4; 81.3; 91.3; 52.7,
62.8; 74.5; 82.4, 92.5; 63.7;, 76.7; 82.9; 64.0; 77.7; 83.7; 66.1,
64.1;78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

3ajaua 2
C nenpio onpeseieHusi CperHel NPOIOJUKUTENLHOCTH OOCITYKUBAHUS KIMEHTOB B IEHCHOHHOM
(QoHAEe, YHCIO KIMEHTOB KOTOPOTO OYEHb BEIHMKO, MO cXeMe COOCTBEHHO-CIydalHOW OeCIOBTOPHOM
BBIOOPKH npoBejieHo obcnenoranre 100 xineHToB. PesynpraTel o6cie/foBaHus IpeCTaBlIeHbl B TaOIUIE:
Bpems o6cnyxuBanus, MuH. | <2 | 2-4 | 4-6 | 6-8 | 8-101| 10-12 | >12 | Uroro

Yucno KIUEeHTOB 6 | 10|21 ]39 | 15 6 3 100

Hcnonb3ys X?-Kpmepnﬁ [Mupcona, Ha ypoBHe 3HauumocTd 0,05 npoBepuTh rUNOTE3Yy O TOM, HYTO
CllyyaifHas BequmydHa X— BpeMs OOCHY)KMBAaHHS KJIMEHTOB — paclpelelicHa 0 HOPMaJbHOMY 3aKOHY.
[TocTpouTs Ha OJHOM 4YEPTEXKE TUCTOTPaAMMY SMIMPUUYECKOTO pACIpENEeNeHUsT M COOTBETCTBYIOULIYIO
HOPMAaJILHYIO KPUEYIO. ‘

HpOMQ)KyTO‘lHaH ATTeCTALINS 110 HTOr'aM OCBOCHHA JHCIHUIIJINHBI (3K3aMCH)

Bonpocs! k 3x3ameny
Yacrs 1. dieMeHTaApHAS TEOPUSI BEPOSITHOCTEIH,
1) Ilpenmer Teopuu BeposTHOCTEH, /1Ba IpU3HAKa CIy4alHOro SBJIECHHUS, IOCTYJIAT TEOPHU BEPOSTHOCTEH.
[ IprMepBI MOCTPOEHUS IPOCTPAHCTB IEMEHTAPHBIX HCXO/OB. ‘
2) BeposATtHOoCTHOE MpOCTPAaHCTBO B 3ajade BBIOOpa ¢ BO3BpalllgHHEM: Ha0Op YIOPSAOYECHHBIH W
HCYTOPSIIOYECHHBII.
3) BeposarHocTHOe mpocTpaHCTBO B 3amade BEIOOpa Oes Bo3BptheHH;{: HaboOp YyHOPAAOUEHHBIH U
HEYTIOPsIOYEHHBIH. |
4) BeposTHOCTHOE IPOCTPAHCTBO B 3aJlade pa3MEIIeHUs Pa3IiviUMBbIX YaCTHI[ [I0 YPOBHAM: Pa3MEIIEHHE C
sanpeTom u 6e3 3anpeta. Cratuctika Makcsemta-bonsimana.
5) BeposTHOCTHOE MPOCTPAHCTBO B 3afaue pa3sMELICHHs HEPA3IMIAMBIX YACTHIL II0 YPOBHAM: pa3sMEIlcHIE
¢ sanperom u Oe3 sanpera. Cratuctuku bose-Onnireitna n ®epmu- I[Hparca
6) [lonsiTHe cirydaliHOro COOBITHS, OLIepallii HaL COOBLITUSIMH.
7) Onpenenenne anreGpel ¥ O —anreGpel COOBITHIA, TeOpeMa O CyIIECTBOBAHMM HAMMEHBIIEH aareOphl
(0 —anrebpsl), cojepikarieit 3aanHble COOBITHS.
8) Ompenenenue anreGpsl M O —anreGpsl COOBITUH, N0Ka3aTh, YTO CHCTeMa COOBITHIL, COmepaimast
JIOCTOBEPHOC COOBITHE, 3aMKHYTas OTHOCHTENBHO OIEpAlUH OOBEMMHEHHA W JONONHEHHs, 06pasyer
anredpy ( o —anrebpy).



9) Onpenenexue BePOSTHOCTHOW MEpBI, BEPOSATHOCTb CYMMBbl COOBITHH! (JUISI HECOBMECTHBIX COOBITUH 1 JUIs
Ipou3BONIBHBIX). OOmas hopmyna.

10)  OmnpeneneHue BEPOSTHOCTHON MEPHI, MPUMEPHI KJIACCHUYECKON 1 TEOMETPUYECKOH BEPOSATHOCTEH.

11)  Ilapamoxc bBeptpana. !

12)  llpumepel KOHEYHBIX BEPOATHOCTHBIX MPOCTPAHCTB  (OMHOMHAIBHOE ¥ YOJMHOMHATBHOE
pacnpeiesieHus, THIIEPreOMETPUYECKOE)

13)  Onpenenenue ycIOBHON BEPOSTHOCTH, €€ CBOWCTBA.

14) BeposiTHOCTE npou3BeieHHs TPOM3BOJIBHBIX COOBITHIH, 0OImas Gopmyia, popmyna baiteca.

15) . llonnas rpynna coObITHH, popMyria MOTHON BEPOSTHOCTH.

16) [TonHas rpymnmna coOBITHH, TTOHITHE alPHOPHON U allOCTEPHOPHON BeposATHOCTEH, TeopeMa baiieca.
17) Onpenieniedre n HE3aBUCHMEBIX B COBOKYNHOCTH cOOBITMH. JlokazaTb, 4YTO M3 II0 IIAPHOM
HE3aBUCUMOCTH HE CJIEYET HE3aBUCHUMOCTE B COBOKYIIHOCTH.

18) * TIlpamoe mpousBelleHHE BEPOATHOCTHBIX MPOCTPAHCTB [KAK CIEHUATLHOE BEPOSTHOCTHOC
MPOCTPAHCTBO, CBSI3aHHOE C HE3aBUCUMBIMHU COOBITHSMH.

19) Cxema bepHymnu: TpaAWLIMOHHAs IIOCTAHOBKA 3aJa4yd M IIOCTPOCHHE  BEPOSTHOCTHOTO
IIPOCTPAaHCTBA. ‘
20) Cxema bBepuymmu. JlokanebHas W WHTErpaibHas IpedeibHble TeopeMbl Myaspa — Jlamnaca.

HepagenctBo beppu — Occena.

21) Cxema bepuysnu. Ilpenensnas teopema Ilyaccona. HepaBeHCTBo ITpoxopoga.

Yacts 2, Cay4aiinbie BeJTUYHHBI. |

1) Onpenenenue ciaydaliHOH BENWYMHBI M CBS3aHHBIX C HEH HOH%SITI/II\/'I: pactpenencHus U GYHKIHUK
pacnpese/eHusl. j

2) Jluckpernble cilydaiiHble BEJIMUMHBI, 3aKOHBI pachpelelieHus, NpHMepsl (pacnpeneienne bepHyud,
OuHOMHUATEHOE paclpeeneHue, pacnpenenesue Ilyaccona).

3) Marematnyeckoe 0xUIaHue AUCKPETHON CIy4adHOM BEIMYUHBI U €0 CBOMCTBA.

4) MaremaTrueckoe OXKMJAHUE AUCKPETHON CIIy4aHHON BEJUYHHEI, I/IMGIOL[ICI/I pacupeaenene bepryiu,
OuHOMUANBHOE pacupeseeHue, pacupenenenue Ilyaccona. ‘
5) ucnepcus M CpelIHEKBAZpaTHYECKOE OTKIOHEHHE JMCKPETHOM! ClydaHON BeMTUYMHBI, CBOWCTBA
JHCIIEPCHH.

6) OnpenenceHue HE3ABUCUMBIX CIIyYalHBIX BEIMYMH. MaTeMaTW{eCKoe OKUJAHUE TPOM3BEICHHA WU
JIUCIIEPCHsT CYMMB] HE3ABUCUMBIX CITyYaWHbBIX BEJIMYHH.

7) Omnpenesnenre KoBapuanUH, CBA3b MEXAY HE3aBUCHUMOCTBHIO CIYYAaHHBIX BEJIMYMH M PABEHCTBOM HYIIIO
KOBapHaIiHy.

8) Ompenenenne xoddduimenta koppensuuu. Jlokazars yTB(:p)KI[eHI/Ie:Z

p(fl 452):1 & g =ag, +6. |
9) luciepcust  cnydaliHOM — BeNMYMHBL, uMetomed  pacnpeneineHue  bepHymnnm, OMHOMHAIbHOE
pacmpezieneHue.

10)  Mucnepcus ciryyaltHoi BeTHYMHEI, UMEIOLIeH pacnpeaenenue [lyaccona.

11)  Jlemma Mapkosa, HepaBeHcTBO UeObImeBa, mpaBuio "rpex o

12)  ABCONIOTHO HElpepBIBHEIE CITyYaiHbIe BEJIMYUHBI, CBOMCTBA INIOTHOCTU PACIpeIe/ICHUS.

13)  PaBHOMepHOe pacmpenesieHHe: IUIOTHOCTh W (YHKIMS pacrnpeneiicHus ¢ rpadpuxamu. UMCiIoBBIC
XapaKTEePUCTHUKH.

14)  Pacnpenenenue Komu 1 ero 0COOEHHOCTH.

15)  HopmanbHoe pacnpefeneHne: IJIOTHOCTh U QYHKIHS pacnpeﬂeneHm{ ¢ rpadpuxamu. Cwmblicn
1IaPaMETPOB paclpe/IeIeHHUs.

16)  MnoroMepHsle JIMCKPETHBIE CIy4aiiHble BEJHUMHBI  ONPEICICHHE, COBMECTHBIA  3aKOH
pacnpesiesieH s, OJHOMEPHBIE H YCIOBHBIE 3aKOHBI paclpee/IeHUs,



17)  AOCOJNIOTHO HENpPEPLIBHBIE JBYMEPHBIC BEIHYMHLL JBYMEpHast, OJHOMEpHBIC U YCJIOBHbIE
IUIOTHOCTH pacIpeeeHus |

18)  IlnoTHOCTH ABYMEPHOIrO HOPMAIBHOTO PACHPEAETIEHUA, CMBICI [1apAMETPOB PACIIPEACIICHH .

19)  *CoBMecTHas TIOTHOCTH JBYX HE3aBUCUMBIX HOPMAJIbHO PACHpENENIEHHBIX CIIyYaWHBIX BCJIHYKH.
JlokazaTb yTBepxAeHME: €ClIM JBYMEpHas CllydaiiHas BelIMYMHA (f, fz) HMEeT HOpMalbHOE

pacmpenenerue i covE, £,)=0,T0 & &, - He3aBHCHMBIC CITydaliHbIe BETHHUHHEL

20)  Oyukiuwm ciydaiHbIX BEJIWYHH, GOpMya Ui HOBOH HIIOTHOCTH PacIpeeICHHs.

21)  IInoTHOCTb CyMMBbI HE3ABUCUMBIX CIIyYalHBIX BEJIHYHH. |

22)  TlpousBojsiuue PyHKIMH: ONPEIEIECHUE, IPUMEPBI H CBOKUCTBA. |

23)  llpousBoustuue GyHKIMHN: BEUMCIeHHE GaKTOPHATEHBIX MOMEHTOB, IIPUMEPBEL.

24)  TlpousBomsrye HYHKIHH CyMMBI HE3aBHCHMBIX CITy4YaiHbIX BeJMYHH. J|0Ka3aTeNLCTBO HIPEIEIIBHOM
TeopeMe! [lyaccona ¢ HCIOJIb30BAHUEM IIPOU3BOIAINMX QYHKLKH. ‘
25)  Omnpeaencuue xapakTepucTudeckol QyHKIUHN CIy4ailHOH BEJIMYHHBI, IPUMEPEL.
26)  Xapakrepuctuyeckas GyHKIHS paBHOMEPHOTO PacIpeICIICHHUS.

27)  Xapaxrtepucruueckas (pyHKIHS HOPMAJIBHOTO PACIIPEICICHUS. |

(k)

28)  Hcnoib3ys paBeHCTBO @y (t) "_0 =i*ME*, nna Beex k<l [afiTH HEeHTpaJbHBIE

MOMEHTHI C/IyYaifHOM BeJIMYUHEI, pacIpeleICHHON 110 HOPMaJIBHOMY 3aKOHY.

29)  JlokazaTh, 4YTO CyMMa HE3aBHCHUMBIX  CIIy4alHBIX  BEJHYHMH, HMEIOIIMX HOPMaJIBLHOE
pacupeaeneHue pacpe/ieieHa HOpMalbHO

30)  3akoH 0OJIBIIMX YHUCEN.

31)  Ilentpanpnas npeaenbHas TeopeMa.

Yacrp 3. DileMeHTbI MATEMATHYECKON CTATUCTHKH.

1) IoHsiTHe BBIOOPKH, MOMUTOHBI YaCTOT M OTHOCHUTENBHBIX YAacTOT, THCTOrpaMMa M 3MIIMPHYCCKAS
(bYHKITHS pactipe/ie/IeHHUS. |

2) Ilousite 0 cTaTUCTHYECKOH OIEHKE MapaMeTpoB, CBOUCTEBA OILIEHOK (COCTOSTENBHOCTE, HECMEIIEHHOCTE,
3P bEKTUBHOCTE).

3) Ouerka BeposiTHOCTH "ycnexa" B cxeme bepryium.

4) OuTHMAaIBHOCTD OLEHKH BeposTHOCTH "ycrexa" B cxeme Beprymn.'

5) MeTo.pl 110J1y4eHH S TOYEYHBIX OLICHOK.

6) 3aKoHBI pacTpeeeHUi BEIOOPOUHBIX XapaKTEPUCTUK, UCIIOb3yeMbIe IIPU OIIEHKE NTapaMeTpoB.

7) HTepBanpHble OLEHKH MHMapaMETPOB pAaCHpelesieHUd: OIpenesigHue, IOCTPOSHHUE JOBEPUTENBHOIO
MHTEpBaNa JUil MaTeMaTHYeCKOTO OXHJIaHUS NpU M3BecTHOM jucnepcuu. (Bribopka u3 HOPMalbHOTO
pacrpe/ieneHus.)

8) IIpoBepka CTaTUCTHYECKHUX THIIOTE3 O TapaMeTpax pacnpeneneﬂml

9) 3ajaua KOppeNAInOHHOI0 aHATH3A.

CamocrosiTesibHasA paboTa CTYIEHTOB

CamocTosTebHas paboTa CTyJeHTa COCTOUT B BBITOJTHEHHH 3aJaHUM THIIOBLIX PACYETOB,
O0pOpMIIHEMBIX OT/IC/IbHBIMU OTHETAMM W 3AIIMIIAEMBIX CTYIECHTOM. METO/InYECKHEe YKa3aHUs 1 3a11aHm 110
pasuenam 1 1 2 MoxkHO HalTH 110 cebuike: hitp://e.lib.visu.ru/handle/123456789/1353 ; no pasneny 3 110

ceeiike: http://e.dib.visu.ru/handle/123456789/1351. ‘ \

DoH/I OLEHOYHBIX CPEACTB JUIS MPOBENEHHS aTTECTALMH YPOBHS C(HPOPMUPOBAHHOCTH KOMITE T}CHI_IHf'I

00yuaromuxcs 110 AUCIHUILIHHE 0GOPMIILETCS OTAETLHBIM JOKYMEHTOM.




7. YYEBHO-METOJANYECKOE n NHOOPMAIUOHHOE OBECIIEYEHHE

AUCHUIIJINHBI i

7.1. Knuroofecne4yeHHOCTh
HanmenoBaHue nUTEpaTypbl: aBTOP, HA3BAHHUE, Ton KHUT'OOBECIIEYUEHHOCTD
BML M3AAHUA, U3AATENBCTBO M30aHKA S
KonnuecTtBo 3Kk3emMmispos Hanuuue B 3€KTPOHHOM
w3laHui B Oubnnoreke oubauoreke Bnl'y
Bnl'Y B cooTBETCTBHM €
OTOC BO
1 2 3 4
OcHoBHas uTepatypa
1. Teopus BeposTHOCTEH U MATEMATUUECKas CTATHC 2017 http://www.studentlibrary.ru/bo

TUKa [DnekTpoHHbI pecypc]: yueOHuk / MLA. ok/ISBN9789850628558.html

Matansiukui, I'.A. Xaukerny - Musck : Bein,

k., 2017.

2. DnemeHTapHbIi Kypc TEOPUU BEPOATHOCTER. 2014 http://www studentlibrary.ru/boo
CroxacTnyeckne mpoueccsl M pUHAHCOBAs k/ISBN9785996313174.htrnl
maTtemaruka [DnektpoHublii pecype] / KJI HxyH,

®. AurCaxauma. - M.; BHUHOM, 2014 ]
3. MoueJin B TEOpUN BEPOATHOCTE 2012 http://www.studentlibrary.ru/boo
[DnekTponHsiit pecype] / @epotkud MLA. - M.: k/ISBN9785922113847.html
OUIMATIINT, 2012

JlononHuTeabHas TuTepaTypa
1. HarnanHas maTtemMaTuueckas CTaTUCTHKA 2015 http://www.studentlibrary.ru/bo
[DnexTpoHnbiil pecypc]: yueGHoe nocobue / ok/ISBN9785996329557 html
Jlarytuu M. B. - 5-e u3n. (3n.). - M.: BUHOM,

2015. ]
2. BeposaThoctb: B 2-x k. KH. 2. [DnexTponnsiii 2007 http://www studentlibrary.ru/boo
pecypc]| / LupsieB A H. - 4-e uzn., nepepabot. u K/ISBN9785940571063.html
aon. - M.: MIITHMOQ, 2007. o

7.2. Ileppoauyeckne U3aHUA

1. Yecmexu mateMaTH4eckux Hayk, )kypHaia PAH (kopmye 3, ayn. 4@14)

7.3. UaTepHET-pecypebl
1. http://window.edu.ru/
. http://www.exponenta.ru/
3. http://allmath.com/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JTUCHUITJIMHBI

J1a peanruzanye JAHHOW JUCHUIUIMHBL HMEIOTCS CIIELUMAJBHBIE ITOMEINCHHS JUIS TPOBEACHUS
3aHATUH JICKLMOHHOIO W IpakTHueckoro Tuma. [Ipaktrueckue paboTsl mpoBOAATCA B J1abOpaTOPUU

YHUCIEHHBIX MeTOA0B (405-3).

IlepeueHb ucnoNIb3yeMOro JIMIEH3MOHHOTO IPOrPaMMHOro 00eceueHus:

1. Microsoft Excel
2. Maple
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PaGouyro mporpammy coctaBuiia ctapiuyii npemogasarens Kactan 10.A, %

( FIOIlHIf’éCb)

Penensent (npencraButens paboTomarens): //(/ k/

3am. aupekTopa no passuTuio 000 «banancy Koxun A. B. B
(HOI[HI/ICL)

ITporpamma pacemorpena u oo6pesa Ha 3acemanuu kadenpor DAull o

Iporoxon Ne /. or L6.8K. /9 ronma 4 /

3apenyromuii kadeapoii bypkos B. JI. —(
(I‘IOI[I'H(}{CL)

Pa6ouas nporpamMma paccMOTpEHa U 000pEeHa Ha 3aCeJaHuU yueOHO-METOIMUECKOM KOMUCCHU
nanpasnenus 28.03.01. « HaHOTEXHOIOTMH M MUKPOCHCTEMHAS TEXHUKA)

Tpotrokon Ne 7 or L O A9 roma ) 7_7 /

IIpencenarens koMuccuy: 3apeayromyii kapenpoit Apakenss C.M.

(momwch)



JUCT INIEPEYTBEPXJIEHUA
PABOQYEN NPOTPAMMBI JUCIATIIAHBI

Pabouas nporpamma ogo0pena Ha y4eOHBIH rox

IIpotoxon 3acenanus kapeapsr Ne oT roza

Japenyromuil kadenpoi

Paboyas nporpamma ono6peHa Ha y4eOHBIH roJ

IIporokon 3acenanus kageapbr Ne oT rozua

3aBenyrommii kadenpoit

Pabouas nporpamMma ogo6peHa Ha y4eOHBIi rozt

ITporoxon 3acenanus kadpenpsl No oT roja

3asenyrommi kadeapon




JUCT PETUCTPAIIAA N3MEHEHUI
B pabouyro MporpaMmy AMCUMIINHB]
«TEOPYSI BEPOSITHOCTEN U MATEMATUYECKAS CTATUCTUKA»
oOpasosarenbHol nporpamMMel HampasiaeHus noarotosku 28.03.01. «HaHOTEXHONOIMH M MHKPOCHCTEMHAS
TEXHHUKaY, Npodub; «HaHOTEXHONOTMH ¥ MUKPOCHCTEMHAS TEXHUKA»

Howmep BHeceHbl u3MeHeHUs B 4acTH/pasiessl Hcnonuurens OcHoBaHue
W3MEHEHHUS paboueli nporpaMMe! ((15(0) (HOMEp M Jarta NMpoToKoJIa
3acefiaHus Kadenpsl)

3aB. kadbeapoit /
(Toamnuce) (®H0)




