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1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMITETCHIIMM OCHOBHOHM Tpo(deccrHoHambHOM 00pa3oBaTeIbHON MporpaMMbl OakajgaBpuaTa (ja-

nee - OITOII):

IMK-1: CnocobOeH ocBanBaTh M UCIOJIB30BATh TCOPETUUCCKHUE 3HAHUS U MPAKTUICCKUE YMEHUS U HABBIKU
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4

1.1 ®opmupyemble KOMIETEHIHH, HHANKATOPbI JAOCTHKEHHUS KOMIETEHIHi, 3HA-

HUSl, YMCHUH, HABBIKHN

Tabmmma 1 — MHAuKaTOphl TOCTHKEHUS KOMIIETCHIINHI, GOpMUpPYEeMbIe JUCITUTIIIMHOM

Ko n Ha3zBaHWEe KOMIIETEHIINT

WHIUKaTOPBI JOCTIKEHUS KOM-
nerennuu mo OIIOIT

3Hanus, ymeHus, HaBeikd (3YB),
(hopMupyeMbIe AUCIUTUTHHOM

[IK-1: CnocoGen ocBauBaTh 1
UCTIONIH30BaTh TEOPETUIECKHE
3HAHUS U IPAKTUYECKHUE yMe-
HUSL ¥ HABBIKH B TIPEIMETHOM
obnactu no npoduiro "Mare-
MaTHKa" PU pEeLICHUU Ipo-
(heccroHANBHBIX 33724

[IK-1.1 3Haet cTpyKTypY, COCTaB U
JMIAKTHYECKUE eIUHUIIBI TIPEI-
MeTHO# obmactu "MaTemaTnka"
(mpemomaBaeMoro npeameTa)
[1IK-1.2 VYmeer ocyIiecTBIsTh OT-
00p y4eOHOro CoMIepKaHUS TIPE/I-
MeTHOM obsacTu "Matemaruka"
JUISL €70 peau3aliy B Pa3IndHBIX
(opmax 00y9IeHHUS B COOTBETCTBHU
¢ TpeboarusimMu GI'OC OO
IIK-1.3 JIleMOHCTpUpYEeT yMEHHUE
paspabarbiBaTh 1O MPEAMETHOM
obsactu "Maremaruka" paziu4yHbIC
(opMBbI y4eOHBIX 3aHSATHH, NMpHUMe-
HSTh METO/BI, IPUEMbI M TEXHOJIO-
rud O0y4eHus, B TOM YHUCJIE WH-
(hopManOHHBIE

3HaTb:

- CTPYKTYpY, COCTaB U JUIAKTHIECCKHUE
€IMHHULIBI TEOPHH BEPOSTHOCTEH Kak y4eo-
HOT'O NPEIMETa;

YMers:

- OCYIIECTBJIATH OTOOP YyU4eOHOTO coMep-
JKaHUsI TEOPUHU BEPOSITHOCTEH JUIsl ero pea-
JM3alMK B Pa3lIMuHbIX opMax o0yueHus
B cooTBeTCTBUH ¢ TpeboBarmsMu OI'OC
00;

Bnanets:

- METOJIaMH, ITPUEMaMH PELICHHS 3a1a4
TEOPUH BEPOSITHOCTEH W TEXHOJIOTHEH
00y4eHHs PEIICHHIO 3a/1a4 TEOPUH BEpO-
STHOCTEH B IIKOJILHOM KypCce MaTeMaTHKH

2 O0béM U TPyI0€MKOCTH TUCHHUILIMHBI 110 BUIAM Y4eOHbIX 3aHATHIl. DOpMBbI IPO-

Me)l(yTO‘{HOﬁ arrecranmu.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAaM YIeOHBIX 3aHATHN

OO01mas TpyI0eMKOCTh ¥ BHUJBI y4eOHOH paOOTHI MO JUCIUTUIHHE,

O06BéM gacos 1o hopmam 00y-

MIPOBOJIUMBIE B pa3HbIX (popmax 000 HCHHA 300
1 O0mas TPy 1I0€MKOCTh JIUCITUTLTAHBI 12 72
2 KonrakTHas paboTta oOy4arommuxcs ¢ mpernoaasareneM (10 BUIaM 42 10
y4eOHBIX 3aHITHI) (BCETO)
AynutopHas padoTa (BCero): 42 10
B TOM YHCIIE:
JIEKITHHA 12 4
MIPAKTUYECKUE 3aHSATHS, CEMUHAPHI 30 6
MPAKTUKYMBI

J1a00paTOpHbIC PA0OTHI

Breaynutopnas pabota (Bcero):
B TOM 4WHCJe, WHIMBHIyalbHas paboTa OOydarommxcs C
npernojaBareneM
MOJIFOTOBKA KypCOBOM paboThI (IPOEKTa) /KOHTAKTHAs pabo-
Ta'
TpyMIOBasi, WHIMNBHU/yalbHAS KOHCYJIbTAIUS U HHBIC BUIBI
y4eOHOU JIeATENIEHOCTH, IPEyCMAaTPUBAIOIINAE TPYIIIOBYIO
WM WHAMBHIYaJIbHYI0 paboTy 00YYaroIIUXCs ¢ MperoiaBa-
TEeeM)




TBOpUecKas pabora (dcce)
3 CamocTtosresbpHas padoTa 00ydaronuxcs (BCero) 30 58
4 TTpoMexxyTogHast aTTECTAIHSI 00YUJaIOIIEToCs 4
'] ceMecTp — 3a4er
3. YueOHO-TeMaTH4YeCKHUil IJIAH U CO/lep:KaHue JHCIHUILINHBI.
3.1 Y4eOHO-TeMaTHYeCKHii IJIaH
Tabnuma 3 - YueOHo-TeMaTH4eCKui T1aH OYHOM / 3a049HON (hOpMBI 00YUICHUS
Obmas | TpynoemkocTs 3aHsATHi (dac.) ®dopma Te-
Tpymo- | O®O 300 Kyiero
E EMKOCTE | AynuTopH. Ayu- KOHTPOJISI U
= |Pa3mesbl U TEMbl JAUCIMILUIUHBL (6ceeo 3AHSTHUS TOpH. 3a- IPOMEXY-
% O 3aHSATHIM yac.) CpC | BT CPC TOYHOU at-
= JeKIl. | mpa JNeK | mpa TecTaniu
= KT. o | kT ycIieBaeMo-
S CTH
Cemectp 7/
1. Cayuaiinoie coovimus 2 2 28

1 OcHoBHbIe TOHATHS Teopuu Be- | 10 2 4 4 Jlomanrass
positHocTel. Kimaccuueckoe KOHTPOJIb-
omnpeneneHus BepositTHoctu. Cra- Has paboTa
TUCTUYECKOE OTpeieiecHUe Be- No 1
positHocTH. OTHOCUTENbHAS Ya-
ctoTa. ['eomMeTpudeckoe onpese-

JICHUE BEPOSTHOCTH.

2 TeopeMsl ClTOKeHHS U yMHOKe- | 14 2 6 6 Jomaruss
HUs BeposiTHOcTed. CneacTBus KOHTPOJIb-
TEOPEM CIIOKEHUS ¥ YMHOKECHHMS Has paboTa
BeposATHOocTe. DopMya noaHON Ne 1
BepositHocTU. @opMyiibl baiieca.

IToBTOpenue ucneiTanuii. Gop-
Myna bepHysu.
2. Cnyuaitnvie genuuunbl 2 4 30

3 Crnyyaiinble Benuuussl. 3aganue | 10 2 4 4 Jomarnsst
JIMCKPETHOM CilyyallHOW BeJIU- KOHTPOJIb-
YHUHBI (3aKOHBI PACTIPEICTICHUS). Has paboTta
UmHCnoBbIC XapaKTEPUCTHKU No 2
OUCKPETHOU CIIy4YaHOU BEJIN-

YUHBL. 3aKOH OONBIINUX YHUCETI.

4 HenpepsiBHas ciydvaitnas Benu- | 14 2 6 6 Jomarnsist
yrHa. OYHKIUS pacrpeesicHus KOHTPOJIb-
BEPOSATHOCTEN CIIy4allHOMN BEJIN- Has paboTa
yuHsbl. [I10THOCTH pacnpenene- Ne 2
HUS BEPOSATHOCTEH HEIpephIB-

HOM CITy4ailHOM BEIWYMHBI.

5 Uwucnoseie xapaktepuctuku He- | 10 2 4 4 Jlomanrass
MPEPHIBHOMN CITy4yailHOU Benu- KOHTPOJTb-
4yrHbl. OCHOBHBIE 3aKOHBI pac- Hast paboTta
NIPEIEICHUS HEIIPEPBIBHOU CIIy- Ne 2
YauHOU BCIIMYUHEI.

6 Cucrema IByX CITy4aifHbIX Be- 14 2 6 6 Jomarrasist
JIMYHH. Y CIIOBHBIE 3aKOHBI pac- KOHTPOIIb-
npeeneHus. YnucioBbie Xapak- Has pabota
TEPUCTUKH CHCTEMBI JIBYX CIIy- No 2
YaiHbBIX BEJIHYHH.




O6mas | TpynoemkocTh 3aHATHII (4ac.) dopma Te-
Tpyno- | O®O 300 KYIIIETo
= EMKOCTb | AynuTopH. Aynu- KOHTPOJISL 1
=~
= |Pa3aesnbl U TEMbl JAUCHUILIIAHBL (6ceco 3AHATHS TOpH. 3a- POMEXKY-
S v
TI0 3aHATHIM yac. TOYHOIT at-
S / cpc [ATHA CPC
X JEKII. | Tpa JeK | mpa TeCTanu
= KT. w | kT ycreBaeMo-
s CTH
IIpomexyTouHas aTTecTalus 3auer
-14
NTOI'O o 7 cemectpy 72 12 30 |30 4 6 58

4 Tlopsinok OlleHNBAHMS YCIIeBA€MOCTH M C(POPMHPOBAHHOCTH KOMIETEeHUUH 00Yy-
Yyauerocsi B TeKyueil 1 NpoMe:KyTOYHOH aTTeCTAI[UH.
JIJIs TIOJIO)KUTENIBPHON OICHKH IO pe3yJibTaTaM OCBOCHHS JAMCIMILIAHBI 00ydYaromeMycs
HEO0OXOIMMO BBITIOJTHHUTH BCE YCTAHOBIICHHBIC BUBI Y4eOHOU paboThl. OleHKa pe3yabTaToB pa-
00ThI 0Oyyaroierocs B 6annax (o BuaM) npuBeeHa B Tadnuie 4.

Tabnuna 4 - bannpHO-peTHHrOBas OIIEHKA pe3yIbTaTOB y4yeOHOI paboThl 00yYaroIInX-
cs o Bujam (bPC)

VYueOnas padora (Cymma |Buasl u pe3ynsrarel  |OleHKA B aTTeCTalluN Banne
(BUIIBI) OamioB  |yueOHOW pabOTHI max
7 cemecTp

Texymas yue0- (80 JlexnmonHsele 3anaThs |1 6a/ - mocemenne 1 JIEeKIMOHHOTO 6
Has pabora B (KOHCTIEKT) 3AHATHSL
cemectpe (ITo- (6 3ansITHIT)
CellleHre 3aHs- [IpakTrueckue 3ausaTus (0,5 6anna - nocemieHue 1 npakTude- 54
THH TI0 pacmuca- (OTYeT O BHINOTHEHUH |CKOTO 3aHSTHS
HUIO U BBITION- MPaKTHIECKOi paboTsl) |10 4 6a/LI0B — mocenieHne | 3aHAThSI U
HEHUE 3aJIaHui) (15 zansTuii) CYIIECTBCHHBIN BKJIA]] Ha 3aHSATUU B pa-

00Ty BCel TPYIITBI

KonrtponbHeie padoTsl |3a ogny KP:
(2 pabotsi) ot 0 10 4 6a/J10B (BBIIIOJTHEHO MEHEE 20

51% 3amanmii)

oT 5 10 6 6a/10B (BEITIONTHEHO 51-67%

3aJIaHHHN)

ot 7 1o 8 6ayutoB (BBITIONIHEHO 68 - 84%

3aJIaHHHN)

ot 9 10 10 6an0B (BEIIOTHEHO 85 -

100% 3amanuii)
Hroro no Texyuieii padore B cemectpe (51 6a1,1 — HoporoBoe 3Ha4YCHHE) 51-80
IIpomexyrtounas |20 VYcerHbIl onpoc 10 6a/110B (TIOPOrOBOE 3HAYECHUE) 10-20
aTTecTarus (3a- 20 6a10B (MaKCUMaIBHOE 3HAUCHHE)
YeT)
HToro mo mpoMe;KyTo4YHOIi aTTecTanuu (3a4eTy) 10-20

100 6anu0B

CymmapHasi oueHka no aucuuniaune: Cymma 0ajuioB TEKyLed U MPOMEXYTOUYHON aTTecTalluu

51—

5 MarepuajibHO-TeXHHYECKOe, IPOrpaMMHoOe M y4eOHO-MeToAuYecKoe odecnevyeHue

AUCHHUIIJIMHBI.

5.1 YueOnas 1ureparypa

OcHoBHasi yueOHasi IuTEPATYpa
1. Karanpaukos, B. B. Teopust BeposSTHOCTEH M MaTeMaTHYeCKash CTATUCTUKA [DIIEKTPOHHBIN
pecypc]: yue6Hoe nocobue / B. B. Katansnukos, 0. B. Illanaps ; nayuy. pen. 1. A. Illecrakosa ;




MunuctepcTBo 00pazoBaHus U Hayku P®, Ypanbckuii GpenaepaabHblil yHUBEPCUTET UM. TIEPBOTO
[Ipesunenta Poccun b. H. Enpuuna. - 2-¢ uzn., nepepad. - DIeKTPOHHBIE TEKCTOBBIE JaHHBIC. -
ExarepunOypr : M3narenscTtBo Ypanbckoro yauBepcuteta, 2014. - 72 ¢. — Pexum gocrtyna:
http://biblioclub.ru/index.php?page=book&id=276210

2. Teopus BepOATHOCTEH M MaTeMaTHUYECKasi CTATUCTHKA. MaTeMaTH4ecKue MoJenu [ DIeKTpoH-

HBIN pecypc] : yueOHUK /Ui akageMudeckoro Oakanaspuata / B. 1. Msties, JI. A. [lanuenko, I'.
1O. Puznnuenko, A. T. TepexuH. — 2-e U3.1., UCOP. U JOI. — DIEKTPOHHBIC TEKCTOBHIC TaHHBIE.
- Mocksa : U3narensctBo FOpaiit, 2017. — 321 ¢. — (YuuBepcuretsl Poccun). — Pexxum mo-
cryma: https://biblio-online.ru/viewer/3BE3DASE-63AD-4D81-ABC6-8B5C7744D7B3

Jlono/IHUTeIbHAS JIUTEpaTypa

1. 'mypman, B. E. Teopus BeposTHOCTEl 1 MaTeMaTHdecKas ctaTucTuka [Tekct] : yueOHoe 1mo-
cobue . - 12-e uznanue, nepepaboranHoe. - M. : Breiciiee o6pazoBanue [u ap.], 2009. - 479 c. -
(OcHoBsl Hayk). - ['pud MO "PexomennoBano". - ISBN 978-5-9692-0391-4
2. JonmatoBa, T. A. Teopus BeposTHOCTEH U MaTeMaTHyecKas cratuctuka [Tekct] : yueOHoe
nocobue g 6akanaBpoB / T. A. JlonmaToBa ; Muno6puayku Poccun, ®I'bOY BIIO "Ky36ac-
CKas rocyfapcTBeHHas neparorudeckas akajgemus'. - HoBokysneux : [PUO Kys3I['TIA], 2014. -
102 c.
3. Teopus BepOoATHOCTEH M MaTEeMaTHUECKas CTATHCTUKA [ DICKTPOHHBINA pecypc] : ydeOHOoe 1mo-
cobue / B. C. MxurapsH [u ap.] ; nox pea. B. C. MxurapsiHa. - 2-e¢ u3a., nepepad. u JoI. -
DJEeKTPOHHBIE TEKCTOBBIE JaHHBIE. — MockBa : MOCKOBCKMI (DMHAHCOBO-TIPOMBIIIIICHHBIH
YHUBEPCUTET «Cuneprus», 2013. - 336 c. — Pexxum JIOCTYTIA:
http://znanium.com/bookread?2.php?book=451329
4. Teopust BepoATHOCTEH U MaTeMaTU4ecKas CTaTUCTHUKA [DJIeKTpOHHBIN pecypc] : yueOHoe Io-
cobue / T. A. T'ymaii [u np.]. - 2-€ u3M., A0M. — DI1. TeKCTOBBIe HaHHbIe. - CtaBpomnoins : ATPYC,
2013. - 260 c. - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=514780
5.2 MaTepua/jibHO-TeXHHYECKOe M IPOrpaMMHoe o0ecniedeHue JUCHUTIMHBI.
Y4eOHble 3aHITHS 10 AUCHUIUIMHE TPoBOJATCS B yueOHbIX ayautopusx KI'TIM KemI'V:

Teopus Bepost-|309, 310, 325 YuebHbIe ayauTopuu I MPOBEACHUS 3aHATHI JekunoH-|654000, Kemeposckas

HOCTEH HOTO THITA, CEMHHAPCKOTO (IPaKTUYECKOT0) THIIA, JJIs TPYIIIOBHIX U WH-|00macte - Kyszbacc, T.
JUBUIYalbHBIX KOHCYJIBTALUN, TEKYLUIETO KOHTPOJA U NPOMEKyTouHO |HoBOKy3Heuk,  mp-kr
aTTecTanuu (MyJIbTUMEIHIHAS) Meramnypros, a. 19,
CrienanusupoBanHas (yueOHas ) MeOelb: 1ocka MeoBas, kadeapa, cTo-|kopmyc 4
JIBI, CTYJIbs

O6opynoBaHue sl MPE3EHTAIIMN YIeOHOTO MaTepuaia: J0CKa MHTepaK-
THBHAsI, KOMIIBIOTEP MPEIOaBATENsI ¢ MOHUTOPOM, TIPOSKTOP, aKyCTHYe-
CKasl CHCTeMa, IKpaH

HUcnons3zyemoe mporpammuoe obecnedenue: MS Windows (Microsoft
Imagine Premium 3 year o cybauiien3nonnomy gorosopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoboano pacmpoctpa-
usiemoe I10), antuBupycHoe 10 ESET Endpoint Security, nunensus
NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox (cBob6oano pac-
npoctpansemoe I[10), Google Chrome (cBoGoaHO pacmpocTpaHseMoe
I10), Opera (cBo6oaHo pacnpoctpansiemoe I10), Foxit Reader (cBo6o1HO
pacnpoctpansemoe I10), WinDjView (cBoGoaHo pacmpocTpaHseMoe
I10), Annexc.bpaysep (oTeuecTBeHHOE CBOOOAHO pacIpOCTpaHIeMOe
I10).

Wntepnet ¢ obecnieuenneM yocryna B SUOC

5.3 CoBpemenHnblie npodeccuoHaTbHbIe 0a3bl JAHHBIX U HH(OPMAIMOHHBbIE CHPa-
BOYHBIE CHCTEMBI.
IHepeyens CIIB/I u UCC no aucumnmiinae
1. OG6mepoccuiickuii MaTeMaTHUeCKUii mopTai (MHGOPMAIIMOHHAS CUCTEMA) -

http://www.mathnet.ru/



http://biblioclub.ru/index.php?page=book&id=276210
https://biblio-online.ru/viewer/3BE3DA5E-63AD-4D81-ABC6-8B5C7744D7B3
http://znanium.com/bookread2.php?book=451329
http://znanium.com/catalog.php?bookinfo=514780
http://www.mathnet.ru/

2. Wudopmannonnas cucrema «EnuHoe OKHO 1ocTyna K 00pa3oBaTeIbHBIM pecypcam -
http://www.window.edu.ru.
3. zbMATH - https://zbmath.org/ - maTemaTndeckas 6a3a JaHHBIX, OXBATHIBAOIIAS] MATEPH-

anel ¢ koHma 19 Beka. zbMath cogepxut oxono 4 000 000 moxymeHnToB, u3 6omaee 3 000
)kypHasioB ¥ 170 000 kHUT IO MaTeMaTHKe, CTAaTUCTUKE, HH(OOPMATHKE, a TAKXKE MalllH-
HOCTPOCHHUIO, (DU3HKE, €CTECTBEHHBIM HAayKaM U JIp.

6 Unble cBeeHusi U (MJIH) MATePUAJIbI.
6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT

JlomamHsisi KOHTPoJbHasA padora Ne 1
Cnyuaiinvle coovimus
Bapuanrt (oOpaszerir)

1. Y3 20 BompocoB, BXOIANIUX B dK3aMEHAIIMOHHBIE OMIIETHI, CTYAEHT nmoAroToBua 17. Haltu
BEPOSTHOCTH TOTO, YTO CTYACHT OTBETHUT MPABHJILHO HA HK3aMEHAIIMOHHBIM OMIIET, COCTOSIIUI
U3 IBYX BOIPOCOB.

2. B ypHe nmeercs 5 yepHbIX U 7 KpacHbIX mapoB. [locienoBarensHo (0e3 BO3BpaleHHs) U3~
BJIEKaeTCs TpH Iapa. HaliTu BepoATHOCTH TOTO, UTO: a) BCE TPH Iapa OyayT KpacHbIMU; O) TpH
nrapa OyAyT KpacHbIMU WIJIM YEPHBIMH.

3. Mbimrs MOXKeT BBIOpaTh Hayraja OAWH W3 5 NaObUpHHTOB. VI3BECTHO, YTO BEPOSTHOCTH €€
BBIXOJIa M3 Pa3jIM4YHbIX JTAaOMPUHTOB 3a TpU MUHYTHI paBHbl: 0,5; 0,6; 0,2; 0,1; 0,1. [TycTs oka3za-
JIOCh, YTO MBIIIb BBIPBANACh U3 JaOUPHUHTA yepe3 TpU MUHYThl. KakoBa BEpOATHOCTH TOTO, YTO
OHa BbIOpasa: a) mepBbIil JJAOUPUHT; O) BTOPOU JTAOUPHUHT?

4. Ha xaxmoif u3 5 OAMHAKOBBIX KapTOYEK HaNucaHa OJHa U3 cienyronux Oyks: 4, E, H, C,
T. Kaprouku nepemeninBaiotcs. OnpenenuTb BEPOSITHOCTh TOTO, YTO M3 BBIHYTBIX M MOJIOXKEH-
HBIX B psAJl KAPTOUYEK a) MOXKHO cOoCcTaBUTh clioBO «CTEHA», 6) U3 Tpex KapToyeK MOKHO cOCTa-
BUTBH CIOBO «HETY.

5. i mopa)keHus 1LeJIU J0CTaTOYHO MoNalaHus XoTs Obl oHOro cHapsaa. [IpousBeneHo nBa
3anmna U3 IByX opyauil. HaliTu BepOsSTHOCTb MOpPaXEHUsSI LIEJIH, €CJIM BEPOATHOCTh MOMa/laHus B
1eJTb TIPY OJTHOM BBICTpeEJIe U3 IiepBoro opyaus pasHa 0,46, u3 Broporo — 0,6.

6. Ha otnenpHBIX KapToukax Hamucanbl nugpst 0, 1, 2, 3,4, 5, 6, 7, 8, 9. Bce kapTouku me-
peMeInBaroTCs, ocie Yero Hayrajg OepyT 5 KapToyeK U pacKiIaAblBaloT X B psaa. Onpenenutsb
BEPOSITHOCTH TOTO, UTO OyzAeT noiaydeHo uucio 12035.

7. Tpu 25KOHOMUCTA NPEUIOKIINA OJHOBPEMEHHO TPU SKOHOMHUYECKHUE TEOPUHU, KOTOPBIE CUU-
TalOTCs pPaBHOBEPOATHBIMU. [locre HaOMIOIEHUS HAJl COCTOSIHHEM SKOHOMHKH OKa3aJloCh, YTO
BEPOATHOCTH TOTO Pa3BUTHS, KOTOPOE OHA MOJy4YMia HAa CaMOM JieJie, B COOTBETCTBUU C MEPBOM
Teopueit O6bu1a paBHa 0,5; co BTopoii — 0,7; ¢ Tpetwheit — 0,4. Kakum 00pa3oM 3TO U3MEHsIET BEpo-
ATHOCTH MPaBUJIBHOCTH TPEX TEOpUii?

8. B maraszune umeercs B npoaaxke 20 map o0yBu, u3 KoTopbix 7 map 42-ro pasmepa. Haiitu
BEPOSITHOCTH TOTO, YTO U3 8 MOKymnaTenei 3 BeioepyT 00yBb 42-r0 pasmepa.

9. B nepBowm simuike u3 6 mapoB 4 KpacHBIX U 2 YEPHBIX, BO BTOPOM — U3 7 MIAPOB 2 KPACHBIX
1 5 yepHbIX. M3 epBoro sAmuka BO BTOPON NEPENIOKWIA OJUH 1I1ap, 3aTEM U3 BTOPOTO B IEPBBIN
MEPENIOKUIN OUH 1map. HaliTu BEpOATHOCT TOTO, YTO I1Iap, U3BJICUEHHBIN MOCIE 3TOTO U3 Mep-
BOIO SIIIUKA, - YEPHBII.

10. IIporpamma sk3amena coctout u3 30 BonpocoB. 13 20 cTyaeHTOB TpyIIbl § 4eTOBEK BbI-
YYHJIA BCE BOMPOCHI, 6 YEIOBEK — IO 25 BOIIPOCOB, 5 4yesmoBeK — 1o 20 BONpPOCOB, a OJIUH YeIIo-
BeK — 10 BonpocoB. OnpenenuTs BEpOSATHOCTh TOTO, YTO CIIy4ailHO BbI3BAHHBIN CTYJE€HT OTBETUT
Ha J[Ba BOIpoca Ouiera.

JlomauHsisi KOHTPOJbHas padoTa Ne 2
Cnyuaiinvie genuyunsl
BapuanTt (o0Opazeir)
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X t
1. Jlana unTerpanpHas GyHKuus pacupenenenus: F(X) = —— Je 2dt. Haiitn muddepen-

muansHyio ¢pyakmmio f(X), M(X), o(X), D(X).
2. HCB X 3anana pyukuueit pacnpenenenus F(X):
0 npu x <0,
F(x)=<@/7)(x—-0,5sin 2x) npu 0< X<, 1) HaiiTi MJI0THOCTH BEPOSTHOCTH.
1 npu x> 1.

2) IMoctpouts rpaduku f(X), F(X). 3) Haittu BepositHocTh onananus CB X B unrepsan (0; w/2).
3. HCB X umeer miotHocts BepostHoctH f(X) = C/(1+x%). Haiiti: a) nocrosuuyto C;
0) dynkumio pacnpenenenus F(X); B) BeposSsTHOCT momaaaHus B uHTEpBad -1< X < 1; r) no-
crpouts rpaduku f(X) u F(X).
(x+2)?

8 Vka-
N
3aTh MHTEPBAJl, CAMMETPUYHBIN oTHOCUTEIbHO M(X), B koTopsiii nonagaer CB X ¢ BeposTHO-
cteio p = 0,9973.

5. JIBa cTpenka J1enarT Mo OJHOMY BBICTpENy B MHILEHb. BeposTHOCTh monajanus AJs mep-
BOTO cTpelika rnpu ofgHoM Beictpene 0,5, mis sroporo — 0,4. Z/CB X — 4ucio nomajaHuii B MH-
meHb. HaliTu 3akoH pacnpenenenus X; MOCTPOUTh MHOTOYTOJIBHUK PACIIPECIICHHs; HATU Be-
positHocTh X > 1.

6. HCB X pacnpeneneHa HOpMaJIbHO ¢ MaTeMaTHuueckuM oxwunanueMm a = 10. BepostHocTh
nonananus CB X B unrepnai (10; 20) pasna 0,3. Uemy paBHa BepostHOCTh nonaganus HCB X' B
unrepsai (0; 10)?

7. IlpousBoasarcsa 20 HE3aBUCUMBIX UCIIBITAHUM, B KaX0M U3 KOTOPBIX BEPOATHOCTDH IOSBIIE-
Hud ycrnexa paBHa 0,2. HaliTu qucnepcuio 4ucia rnosiBJIICHUs! ycrexa B 3TUX UCIIBITaHUsX.

8. JICB X — uncino MaJbuMKOB B CEMBSIX C IATHIO NeThbMH. [Ipeamonararor paBHOBEPOSTHOE
poKJieHne Majbuuka u aeBouku. Haiitu 3akon pacnpenenenuss CB X. [loctpouTs MHOTOyrosib-
HUK pacnpeesieHusl.

9. Cnyyaitnsie BenmnuuHbl X U Y 3a/1aHbl 3aKOHAMH pacrpeaeneHuii. OnpeaenuT MaTeMaTu-
YecKkoe OXKHJIaHHe, TUCTIEPCUI0 U cpelnHee kBaapaTtudeckoe oTtkioHeHne CB X u Y. CocraButh
3aKOHBI pacnpeneneHus ciaydaiflHelx BeauuuH Z = X + Y; V = XY. I[TocTpouTh MHOTOYTOJIbHUK

pactipenenenus BepositHoctedt CB Z. Haittn matematudeckoe oxuganue u aucrnepcuro CB
W =2X-4Y.

4. Haiitu M(X) n o(X) HCB, umeronieii miotHocTb BeposiTHocTH f(X) =

Xi -1 3 4
pi O|2 p2 0,6
Yi 2 5
Qi 0,4 0,6

10. HCB 3anana uHTerpanbHoi ¢yHkuuei pacnpenenenus F(X). Haiitu: a) BeposTHOCTH TO-
naganus CB X B untepsain (a, b); 6) nuddepennnansayro GyHKIHO (MIIOTHOCTH BEPOSTHOCTH)
f(x); B) MaTemaTHuyecKoe OXKHIaHUE, AUCIIEPCHIO U CpeIHee KBaapaTuieckoe oTkionenne CB X;
r) TocTpouTh rpaduku Gpyukmii F(X) u f(X).

0, x<0,

2

F()={>,0<x<rz a=1b=2
T

1 x>n.



6.2. IlpumepHbIe BONMPOCHI M 3aaHUA / 321a4M VISl IPOMEKYTOYHOM aTTecTaAluH

dopma NpOMEKYTOUHON ATTECTALUH

7 ceMecTp — 3a4eT

Pasnensl u Te-
MBI

IIpumepHbIe TEOpETHYE-
CKHE BOIPOCHI

ITprMepHBIE TPaKTUUECKHE 3a1a4U

7 ceMecTp — 3a4eT

1. Cnyuaiinvie coovimus

OcHOBHEIE TI0-
HATHS TEOPUHU
BEPOSITHOCTEH.
OnpeneneHus
BEPOSTHOCTH.

1. OcHOBHBIE IOHSITHS TEO-
pUM BEPOSITHOCTEM: UCTIBITA-
HUe U coObITHE. Bupl ciry-
YalHBIX COOBITHIA.

2. Knmaccudgeckoe onpenerne-
HUE BEPOSTHOCTH.

3. OTHOCUTEIbHAS YacToTAa.
CratucTrueckoe onpeserne-
HUE BEPOSTHOCTH.

4. 'eoMeTpUYeCKIE BEPOST-
HOCTH.

1. B xopoOKke 1mecTs OJMHAKOBBIX TPOHYMEPOBaH-
HBIX KyOnkoB. Haymady 1mo ogHOMY U3BIIEKaIOT BCE
nrecTh KyoukoB. HaiiTu BeposITHOCTB TOTO, 4TO
KyOHKH TIOSIBATCS B BO3PACTAIOIIEM TOPSI/IKE.

2. Habupas Homep Tenedona, abOHEHT 3a0BLT T10-
CIIeJHUE TPH UUQPPHI U, TOMHS JIUILb, YTO 3TH
IUQpHI pa3TUdHbl, HA0pal ux Haynady. Haitu
BEPOATHOCTH TOTO, UTO HAOPaHBI HY)KHbIE U PHI.
3. lns onpenieneHns BCX0KECTH MIIEHUIIBI TToces-
nu aBe cepuu 1o 200 3epen. [lomydeHo cooTBet-
ctBeHHO 189 u 193 Bcxona. KakoBa oTHOCUTENB-
Has 4aCTOTa BCXOXKECTU B KaxJ0il cepun? Yemy
PpaBHa NPOUCHTHAA BCXOXKCCTh HHICHI/I]_[I)I?

4. Ha ny10CKOCTH Ha4Y€pUEHBI IBE KOHIICHTpUYE-
CKHE OKPY>KHOCTH, paauychl KOTOphIX 5 1 10 cM
COOTBETCTBEHHO. HaliTu BEPOATHOCTH TOTrO, 4YTO
TOYKa, OpoIlIeHHAas Hay a4y B OOJIBIION KPYT, IO~
MaJeT TaKXKe U B KOJIBIIO, 00pa30BaHHOE ITOCTPO-
€HHBIMU OKPY>KHOCTSIMH.

Teopemsl cito-

JKCHHA U YMHO-
JKEHUS BEPOSIT-
HOCTEM.

5. Cymma coobrtuii. Teope-
Ma CJIO’KEHUS BEPOSITHOCTEN
HECOBMECTHBIX COOBITHUH.
[Nonnas rpymma coObITHIA.
[IpoTuBoOMONOXKHBIE COOBI-
THA.

6. [IpousBeneHme COOBITHIA
VYciioBHasi BEpPOSITHOCTD.
Teopembl yMHOKEHUS BEPO-
SITHOCTEM JUIs 3aBUCUMBIX U
HE3aBUCHUMEIX COOLITHIA.

7. BeposITHOCTb MOSABICHUS
XOTs ObI OJJHOI'O COOBITHS.

1. Kpyropas MuIieHb cOCTOUT U3 Tpex 30H. Bepo-
STHOCTD MOTAJaHUs B IEPBYIO 30HY MPHU OJTHOM
BoicTpene 0,15, Bo Bropyro — 0,23, B TpeThbiO —
0,17. Haiitu BepoATHOCTbH IpoMaxa.

2. UrpanpHas KocTh OpolieHa yeTbipe pasza. Haltu
BEPOSITHOCTh TOTO, YTO KaKIBIA pa3 Bhlagaia
udpa 1.

3. BeposTHOCT, XOTSI OBI OJHOTO TMOMATAHUS
CTPEJIKOM B MHILIEHb IPU TPEX BBICTpEIax paBHA
0,875. HaiiTu BepOsITHOCTh MOMNAJaHuUs IPU OJHOM
BBICTpEJIE.

CrnencTBus TEO-
pEM CIIOXKEHUS U
YMHOXEHHS Be-

8. CnencTBus TEOpEM CI0-
JKEHUS U YMHOXEHUS BEPO-
SITHOCTEW: TeopeMa CII0XKe-

1. B BerancauTETIHHOM JTAOOpATOPHH UMEIOTCS 6
KJIAaBUIITHBIX aBTOMATOB | 4 mofryaBToMara. Bepo-
ATHOCTb TOTO, YTO 32 BPEMsI BBIIIOJIHEHHUS HEKOTO-

POSITHOCTEH. HUS BEPOSATHOCTEN COBMECT- | pPOTO pacdeTa aBTOMAT HE BBIMJIET U3 CTPOs, paBHA
HBIX cOOBITHI; (hopmyIa 0,95; nng mosmyaBTOMaTa 3Ta BEpOATHOCTH PaBHA
IIOJIHOM BEPOSITHOCTH. 0,8. CTyaeHT mpou3BOAUT pacyeT Ha HayAayy BbI-
9. ®opmynsl belieca. OpaHnHoI MamHe. HaiiT BEpOsSTHOCTH TOTO, YTO
JI0 OKOHYAHUSI pacyeTa MallliHa He BhIMJIET U3
CTpOSL.
2. B HEKOTOpOM KOJUIEKTHBE CpeIU MYKUYMH Ky-
pamux 30%, cpenm skeHImMH Kypammx 10%.
Hayran BeiOpanHoe nuinio kyput. [lo naHHOU WH-
¢dopMaM HAMTH MPOLEHTHOE COOTHOILEHHE
MY’KYMH U KECHIIUH B 3TOM KOJIJICKTHUBE.
IIoBTOpEHME 10. IloBropenue ucnbiTannid. | 1. Y mecTr )KMBOTHBIX UMeeTCs 3a0oeBanue,
WCIIBITAaHUH. ®opmyna beprymm. MIPUYEM BEPOSITHOCTH BBI3IOpOoBIIeHNs paBHa 0,98.

11. JloxampHas u HHTE-
rpajibHas Teopemsl Jlamnaca.

KakoBa BCPOATHOCTH TOT'O, YTO: a) BBI3JOPOBAT BCC
MECTCPO JKUBOTHBIX; 6) HC BBI3IOPOBUT HU OAWH,




B) BBI3ZIOPOBSIT TOJIBKO MATEPO?

2. Haiiti mpuOimmKeHHO BEPOSTHOCTH TOTO, UTO
ipu 400 HCTIBITAHUSAX COOBITHE HACTYIIUT POBHO
104 paza, eciii BEpOSITHOCTh €0 MOSIBJICHUS B
KaKIIOM HCTIBITaHuU paBHa 0,2.

2. Cnyuaitnole geudunbl

CryuaiiHble Be-
JIMYMHEL. 3a7a-

HUE TUCKPETHOMN

cIy4aiiHOil Be-
JIUYHHBI.

12. Buap! ciy4yaifHbIX BEITH-
yuH. JluckpetHas ciydanHas
BenmuuHa (JICB). 3akon
pacnpejiesieHus] BEpOsITHO-
creii JICB.

13. bunomuanbHOE pacmpe-
nenenue. Pactipenenenue
IIyaccona. ['eomerpuyeckoe
pacmpenenenue. I'unepreo-
METPUUYECKOE pacmpeerie-
HHE.

1. Ctpenok nmpou3BOIUT TPH BBICTPEIIa IO MUIIIC-
HU. BeposATHOCTh MOMaNaHus B MUIICHD MPH KaX-
oM BeIcTpenie paBHa 0,4. 3a Kakmoe MoIagaHue
CTpEJNIKYy 3acuuThiBacTcs 5 o4dkoB. Iloctpouts psin
pacrpeneneHus YHUCia BBIOUTHIX OYKOB.

2. Cpenu cemsH pxku umeercst 0,4% cemsiH copHsi-
koB. KakoBa BepOSITHOCTh TIpH CITydaifHOM 0TOOpe
5000 cemsiH OOHAPYXHUTh 5 CEMSIH COPHIKOB?

Hucnosele xa-
PaKTEepPUCTUKU
JIUCKPETHOM
CIy4yaliHOM Be-
JIUYHHBI.

14. YncnoBsle XapakTepu-
ctuku [ICB: maTemaTuye-
CKO€ OKHUJAHUE; AUCIEPCHUS;
CpeaHee KBaIpaTHUecKoe
OTKJIOHEHHE.

15. CBoiicTBa YUCIOBBIX Xa-
pakrepuctuk. BepositHOCT-
HBIMA CMBICTT MATEMAaTU4YECKO-
0 0KUJIaHHUS.

1. ICB X npuHUMAET TpU BO3MOKHBIX 3HAUEHUS:
x1= 4 ¢ BeposaTHocThIO p; = 0,5; x, = 6 ¢ BeposT-
HOCTBIO p; = 0,3 U X3 C BEPOATHOCTHIO p3. Hailtu
3HAYEHUS X3 U p3, 3Has, uyto M(X) = 8.

2. Haiitu matematuueckoe oxunanue CB

Z = X + 2Y, ecii U3BECTHLI MATEMAaTHUYECKHUE
oxumanus CB Xu Y: M(X) =5, M(Y) = 3.

3aK0H OOJIBIINX
YHCEl.

16. HepaBenctBo UeObitre-
Ba. Teopema YeOrbImena.
CymrHocTb TeopeMbl YeObI-
IIeBa.

17. Teopema bepryin.

1. BeposTHOCTE HOSIBNIEHUSI COOBITHS A B KOXKIOM
WCIBITAHUH paBHa /2. Vlcronb3yst HepaBeHCTBO
qC6I>IHICBa, OLICHUTH BEPOATHOCTH TOr'0, YTO YUCIIO
X mosiBJIeHH COOBITHS A 3aKTFOUEHO B TIpeIenax
ot 40 1o 60, ecu 6ynet nponsseneHo 100 Hesa-
BHUCHUMBIX UCIIBITAHUH.

2. Jlauo: P(]X - M(X)| <€)209 u

D(X) = 0,009. Mcnone3yst HepaBeHcTBO YeObiriie-
Ba, OLICHUTb & CHU3Y.

HenpepriBaas
ClyvaiiHas Be-
nnuuHa. OyHK-
sl pacripenie-
JICHHSI BEpOSIT-
HOCTEH Citydai-
HOW BEITMYMHBI.
[TnoTHOCTH pac-
TIpeJIeIeHus Be-
POSITHOCTEN He-
MPEPHIBHOMI
CIy4yaliHOMl Be-
JTUYHHBI.

18. HempepriBHas city4aii-
Has BenuuuHa (HCB).
OyHKIMS pacipeneneHus
BEPOSITHOCTEN CIyyalHOM
BennuuHbL. ['paduk pyHK-
LMY pacIpeesieHusl.

19. IInotHOCTH pacnpezene-
Hus BepositHocTeit HCB.
BepositHOCTB TTONIaaHus
HCB B 3ananHbIi HHTEpBAIL.
CBolicTBa MIOTHOCTHU pac-
TIpeieeHHUS.

20. 3aK0H paBHOMEPHOTO
pacnpeieNieHus: BEpOsITHO-
CTEH.

1. CB 3amana ¢yHkuei
0 npu x<0;
F(x) = 4x? npu 0<x<l Haiitn BeposiTHOCTH TO-

pacrpeacjaCcHus

1 npu x>1.

ro, 4YTO B PE3yJbTAaTE YETHIPEX HE3aBUCUMBIX HC-
NBITAHUM BelMYMHA X POBHO TPU pa3a NPUMET

3HaueHue, mnpuHamiexkamee wuHTepBary (0,25,
0,75).
2. JICB X 3ajiaHa 3aKOHOM pacipe/e/ICHUs

X 2 6 10

p 0,5 0,4 0,1

IToctpouts rpaduk (GYHKIUH pacrupelesIeHHs
3TOU BEJINYUHBI.
3. Ipou3BOAMTCS OJWH ONBIT, B KOTOPOM MOXKET
MOSIBUTBCSI MJTM HE MOSIBUTHCS coObITHE 4. Beposr-
HocTh coObITus 4 paHa 0,3. CB X — yncno noss-
neHudt coObitusi A B ombiTe. Haiitn e€ QyHKImIo
pacnpeneneHusl.

Yuciosble Xa-
PaKTEpUCTUKH
HEIIPEPBIBHOMN

21. YwucnoBele XapakTepH-
cruku HCB: Mmoja, meanana,
MaTEeMaTHYECKOE OXKHAAHNE,

1. CB X 3agaHa mIOTHOCTBIO paclpeeaeHus
f(X) = 2x B uHTEepBase
(0; 1); Bue sroro uaTepBaia f(X) = 0. Haiitu ma-
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CITy4aiHOIl Be-
JUYWHBL. 3aK0-
HBI pacipenaene-
HUSI HENPEPbIB-
HOH Cclly4ailHOU
BEJIMYHHBL

JHCIIEpCHs], CpeHee KBaapa-
TUYECKOE OTKIIOHEHHE.

22. Tloka3aTenbpHOE pacIpe-
nenenue. HopmaneHoe pac-
TpeeseHune.

TEMaTUYECKOE OKUAHUE.

2. CB X pacnpeneneHa HopMalibHO. MaTteMaTHue-
CKO€ OKHJAaHWE W CpeqHee KBaJpaTHIeCKoe OT-
kioHeHue X cooTBeTcTBeHHO paBHb 20 u 10.
Haiiti BepoSITHOCTH TOTO, YTO OTKJIOHEHHE 10 a0-
COIIFOTHOM BeJnunHe Oy/IeT MEHBIIE TPeX.

Cucrema 1ByX
CITy4ailHbIX Be-
JUYUH. Y CII0B-
HBIE 3aKOHBI
pacnpeneneHusl.

23. Cuctema AByX ciyvaii-
HBIX BEJIMYUH. 3aKOH pac-
NpeieNIeHNs BEPOSITHOCTEH
JUCKPETHOM IByMEpHOU
CIIy4ailHOW BEJIMYUHBI.

24. OyHKIMS pacipenene-
HUA JBYMEPHOU CIy4yailHOU
BEJIMYHWHBI, €€ CBOMCTBA.
JBymepHas mI0THOCTD Be-
POSITHOCTH.

25. YcaoBHbBIE 3aKOHBI pac-
MIpeIeIeHNs COCTABIISAIOMINX
CUCTEMBI TUCKPETHBIX CITy-
YaHBIX BEJIMYWH H CUCTEMBI
HENPEPBIBHBIX CITyYalHbBIX
BEJTMYHH.

1. 3amana QyHKIMS pacmpeaeieHust ABYMEPHOH
CB:

. . T T
F(x,y) = sinx-siny npu OSXSE, OSyS—,.
X<0 um y<0

Haiitu BeposITHOCTh mONagaHus CIy4YalHOW TOYKH
(X, Y) B npsAMOYTOJIbHHK, OTPAaHUYCHHBIH MPSIMBI-

MU x:O,x:z y:Z, yzz.

47 6 3
2. 3amaHa ¢yHKUUS pacnpeneseHUs] JBYMEPHOU
CB:
F(x.y) = 1-37-37+3™ npu x>0, yZO,.

0 npu X<0 wmm y<0
Halitn nByMEpHYIO MIIOTHOCTH BEPOSTHOCTH CH-
0% f
oxoy

3. 3agaHo pacrpeneneHle BepOsITHOCTEN IUCKPeT-
Holl 1ByMepHoil CB:

0 npu

cremer f(X,y)=

X
Y 3 10 12
4 | 0,17 0,13 0,25
5 1010 0,30 0,05

Halitn 3akoHBI pacnpeneneHusi cOCTABISIOMUX X
uy.

YucnaoBeie Xa-

PaKTEpUCTUKU

CHUCTEMBI JIBYX

CITy4ailHbIX Be-
JINYHH.

26. HucnoBsle XapakTepu-
CTHKH CHCTEM JIBYX CIIy4ai-
HBIX BEJIMYHH.

27. KoppensaiuoHHbIH MO-
meHT. Koaddurment koppe-
nauud. JIuneiHas perpec-
cusl. JInHelHast Koppesrsnus.

1.3akon pacupenenenusi neymepHou JICB 3aman
TaOIIHLIEN:

Y
X -1 0 1
0 0,15 0,40 0,05
1 0,20 0,10 0,10

Haiitn koapduument koppessiumu I, .

2. [Isymepnas CB (X, Y) 3agana 3akoHOM pacnpe-
JICTICHUSL:

Y
X 1 2 3 4
1 0,07 0,04 | 011 0,11
2 0,08 0,11 | 0,06 0,08
3 0,09 0,13 | 0,10 0,02

[TpoBepuTh, 3aBUCUMBI JTH X 1 Y.

CocraButens (un):

Honmarosa T.A., nouent kagp. MOMM

(Pamunus, unuyuanel u dondxcnocms npenodasamens (eii))
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