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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 crioco6eH MpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIICMHKCHEPHBIE 3HAHMS, METO/IbI
MaTEeMaTUYeCKOro aHalin3a U MOJICTTUPOBAHUS B UHKEHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM U KOHCTPYHPOBAHHEM, TEXHOJIOTHSAMH MPOU3BOACTBA MPUOOPOB U KOMILIEKCOB
IMPOKOT0 Ha3HAYCHUS
N/I-3 ITpuMeHsieT MaTeMaTUYECKUI anmapatr TEOPUHU BEPOSITHOCTEN U MATEMAaTUYECKOM
CTaTUCTUKU

H BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. MHOTOMEpHBIE ClTy4aiiHbI€ BEIMUYMHBI U NpeaenbHbie Teopembl (KonTposnbHas padora)
2. OgHomMepHble ciydaiinbie BennyuHbl (KontponsHas paborta)
3. Ciiyuaiinsie coobrtus (Kontponbnas pabora)

Dopma peanuzanuu: [IpoBepka 3aganus
1. Cnyuaitasie Benmuunsl. [Ipenensabie Teopemsl (PacuerHo-rpadudeckas padora)
2. CobpiTus u ux BeposatHoctu (PacuetHo-rpaduueckas padoTa)

BPC nucuuminHbl

3 cemecTtp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM-1 KM-2 KM-3 KM-4 KM-5
Paznen aucuuruimab KM:
Cpox KM: 4 8 12 15 16
Crnyyvaiinble COOBITUS
CrnyuaitHbie cCOOBITUS + +

OIIHOMCpHBIC CHy‘-IB.ﬁHBIC BCINMYHHBI

OIIHOMCpHBIC CﬂyqaﬁHBIe BCINMYHHBI + +

MHOromMepHsbIe Clly4aiiHbI€ BETMYHHBI

MHOromMepHsbIe Clly4aiiHbI€ BETMYHHBI + +

[IpenenpHbIE TEOPEMBI




[IpenenpHbIE TEOPEMBI +
DneMEeHTbl MaTeMaTUYECKO CTaTUCTUKU
DneMeHTbl MaTeMaTUYECKOM CTaTUCTUKU

Bec KM: 1 39 39 20

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

OIlK-1 N-3orik-1 [Tpumensier | 3HaTH: CoObiTust u ux Bepositnoctu (PacuerHo-rpaduueckas padota)
MaTeMaTUYeCKUid  ammapar | MeTOJIbl pacuera Crnyuaitnsie coOpiTus (KonTponbnas paboTa)
TEOPUU  BEPOSITHOCTEH W | BEPOSTHOCTHBIX OnnroMmepHble ciydaiinbie BenmuanHbl (KoHTpoapHas paboTa)
MaTeMaTH4eCKOi XapaKTePUCTHK CIIydallHbIX | MHOrOMepHBIE ClIy4yailHble BEIMYUHBI U IPEEIbHBIC TEOPEMbI
CTAaTUCTUKU SIBJICHUI (KontpombsHas paborta)

aKCHOMATHUKY, OCHOBHBIE
(hopMyIIBI B pacTpeiesieHuUs
BEPOATHOCTEM

3aKOH OOJIBIINX YHCET
YMeTs:

MPUMEHSTH MPEJIEIbHBIC
TEOPEMBI

AHAJIM3UPOBATh CIIy4YalHbIE
BETTUYHUHBI

BBIUUCIIATH BEPOSITHOCTH
CllyyailHbIX COOBITHI

Cnyuaitnsie Bennuunsl. [Ipenensasie Teopemsl (PacueTHo-rpaduueckas
pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Co0bITHSI 1 HX BEPOSITHOCTH

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 1

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MEPONPUATHS: 33aJaHUE BBITIOTHSICTCS WHINBUIYAIBHO
no BapuantaM. CTyAeHTy He0OXOIMMO PELIUTh 3a/la4 TUIIOBOTO pacdéra 1o TeMe “‘COOBITHS U UX
BEPOSITHOCTH  COTJIACHO BapUAHTY.

Kpartkoe cogep:kanue 3aiaHusA:
PacuerHoe 3a1aHNe OpHEHTHPOBAHA HA MPOBEPKY 3HAHUI aKCHOMATHUKH, OCHOBHBIX (pOPMYIT

Y pacripeieJICHU BEpOSTHOCTEH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: aKCUOMATHKYy, OCHOBHbBIE 1.ChopmynupoBaTh Tpu OIpeeeHHs] BEPOSITHOCTU
bopmyIsl U pacmpeaeiieHus (kmaccu4eckoe, reOMETPHUIECKOE U aKCHOMATHYECKOE).
BEPOATHOCTEMH 2.ChopMynupoBaTh TEOpEMY O BEPOSITHOCTUA CYMMBbI
COOBITHIA.
3.ChopmynupoBath onpeaeneHue He3aBUCUMOCTH
COOBITHIA.

4.Bpinucath GOpMyIy BEPOSTHOCTH CYMMBI JIBYX
MIPOU3BOJILHBIX COOBITHH.

5.Bemucars Gpopmysty BEpOSITHOCTH CyMMBI TPEX
MIPOU3BOJIBLHBIX COOBITHH.

6.Brimucats popmyny MOTHON BEPOSTHOCTH.
7.Boinucats popmyny baiteca.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu evinoineHus snanus: OUeHKa «3a4T€HO0» BBICTABIISACTCS, €CIIU PEUICHBI
BCE TIPEUIOKCHHBIC 3aIa4H.

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku geinonnenus 3uanus: OLIEHKA «HEe 3a4T€HO» BBICTABIISAETCS, €CIIU
CTYJEHT HE MOJIyYMJI OLEHKY "3auTeHo".

KM-2. Cay4aiinbie coObITHS

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas paborta

Bec koHTpObHOrO Meponpusitusi B BPC: 39

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusi: KonTponbHas padota mpoBOIUTCS MO
BapuanTam. Pabota conepxur 5 3ananus Ha 90 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
KP comepxut 3a1aum, MpoBEPSIONIUE YMEHHUS CTYICHTOB BHIYUCISATH BEPOSATHOCTU CITYIaHBIX
COOBITHH.




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: BBIUHCIATH BEPOATHOCTU 1.
CilydaiiHbIX COOBITUI 1. BbluMCANTbL BEPOATHOCTL COBLITUA, UCMONL3YA KNaccuueckoe

onpeageneHne BepoATHOCTU.

2.BBIMHCANTE BEPOSATHOCTD COOBITHS, HCIIONB3YS
TE€OMETPHUECKOE OTIPEIETICHUE BEPOSITHOCTH.
3.BeI4ucInTh BEPOSTHOCTD CIIOKHOTO COOBITHS
(Han&XHOCTH PaOOTHI ANIEKTPUUYECKON CXEMBI).
4.BBIYMCINTH BEPOSTHOCTD COOBITHS, HCIIONB3YSI
(bopMyTy OITHOM BEpOATHOCTH.

5.BBIYMCINTD BEPOSTHOCTH COOBITHS, UCTIONB3YS
dbopmyny Baiieca.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evinoneHus 3uanus: OIEHKa «OTINYHOY BBICTABISCTCS, €CIIN
peIIeHBI BCE 5 3a/1a4 ¢ BO3MOKHBIMH HECYIIECTBEHHBIMU ITOTPEITHOCTSIMH.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: OIEHKa «XOPOILIO» BBICTABISETCS, €CIIN PEIICHBI
4 W3 MpeUIOKEHHBIX 32/]1a4 C BO3MOXKHBIMU HECYIIECTBEHHBIMH MTOTPEITHOCTSIMH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinoneHus 3uanus: OIEHKa «yI0BICTBOPUTEIHLHOY» BBHICTABISETCS,
€CIIM PEIICHBI 3 U3 MPEUIOKEHHBIX 33/1a4 C BO3MOYKHBIMH HECYIIIECTBEHHBIMH ITOTPEITHOCTSIMH.

KM-3. OnnomepHbIe ci1y4aiiHble BeTHYHMHbBI

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoLHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 39

IIpouenypa npoBeaeHusi KOHTPOJbLHOro MeponpusaTusa: KoHTposibHas pabdoTa MpoBOJUTCS MO
BapuaHTaMm. Pabota conepxut 4 3ananus Ha 90 MUHYT.

KpaTKOC CoAcpiKaHUuE 3alaHUA:
KP COACPKUT 3aJa4H, IMPOBCPAOIINEC YMCHUA CTYJACHTOB aHAJIM3UPOBATDH CJ'Iy‘I&fIHLIC

BCJIMYHHBI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: aHaTu3upoBaTh CIIy4alHbIE 1.BerauciuTh BEPOSATHOCTH COOBITHS, UCTIOJIB3YSI CXEMY
BEJTMYUHBI bepnymnu.

2.BBIYUCIIUTH BEPOATHOCTH COOBITHS, UCIIONIB3YS
acumnrotudeckue Gopmynsl bepHysm.

3.3agaHa IUIOTHOCTh PACIPEEICHUS HETPEPBIBHON
CIy4aiiHOM BenuuyuHbl. HaliTh 3HaUueHnEe HEU3BECTHOTO
napamerpa, pyHKIHIO pacipeesieHns, YUCIOBbIE
XapaKTEPUCTUKU CIyYalHOW BETUYUHBI U BEPOSTHOCTD
MOMAIaHUS ATOM CIIy4alHOW BEJTMYUHBI B 3aIaHHBII
IIPOMEKYTOK.

4 HaiiT 3aKOH pacnpeesIeHUs CIy4ailHON BEJTNYMHBI,




KoTOpas sABJsieTcs (PyHKIMEH 3aJaHHOM CITyqaitHOM
BEJIMYUHBI U BEIYUCIIUTE €€ YHUCIIOBLIE XaPaAKTCPUCTUKU.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku einoneHus 3uanus: OIEHKa «OTIUYHOY BBICTABIACTCS, €CIIN
peleHsl Bce 4 3a/1a41 ¢ BO3MOXHBIMH HECYIIIECTBEHHBIMH MTOTPEITHOCTSIMH.

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonnenus 3uanus: OIEHKa «XOPOLIO» BBICTABISETCS, €CIIH PEIICHBI
3 U3 IPEeUIOKEHHBIX 33714 C BO3MOKHBIMU HECYIIIECTBEHHBIMH MTOTPEITHOCTSIMH.

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa «yA0BIECTBOPUTEIIbHO» BBICTABIISETCS,
€CJIM peLIEHbI 2 U3 NMPEUIOKEHHBIX 3a/1a4 C BO3MOXHBIMHU HECYILIECTBEHHBIMU MTOTPELIHOCTSIMHU.

KM-4. MHoromepHsle cjy4yailHble BeJJMYHHbI U NPeAebHbIe TeOPeMbI

®opmbl peaauszanun: [TuceMennas padota

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHas paboTa mpoOBOAUTCS IO
BapuaHTaM. PaboTa conepkuT 2 3agaHus Ha 45 MUHYT.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

KP COACPKUT 3aJa4H, MPOBCPAOIINC YMCHHUA CTYACHTOB IIPUMCHATH ITPEACIIBHBIC TCOPEMBI.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: METO/BI pacuera
BEPOSITHOCTHBIX  XapaKTEPHUCTHUK
CIIy4alHBIX SABJICHUN

1.Hanmucats ¢popmynsl 1uist yHKIIUU pacTipeeNieHus: 1
YHUCJIOBBIX XapaKTEPUCTUK (MATEMATHUYECKOTO OKUJIaHUS,
JTUCTIEPCUU U CPEAHETO KBAAPATHIECKOTO OTKIOHEHUS)
(GyHKIMH TaHHOM CITy4ailHOM BEJIMYMHBI.

2.BpimucaTh OCHOBHBIE 3aKOHBI pacpeiesIeHUs
CITy4alHBIX BEJIMYMH U UX YUCIIOBBIC XapaKTEPUCTHKHU.
3.ChopmynupoBaTh 3aKOH OOJBIIUX YHCEN.
4.CopmynupoBaTh HEHTPATHHYIO MPEIETHHYIO
TEOPEMY.

YMeTh: TPUMEHATH IMpeleibHbIe
TEOPEMBI

1.Mcrionb3ys TaGauIlbl, BEIYUCIUTH BEPOITHOCTH
nonajaHus CIy4allHbIX BETMYHUH (C 3aJaHHBIM 3aKOHOM
pacrpesiesieHnsi) B YKa3aHHbIE TIPOMEKYTKH.
2.CnyyaiiHas BenuuuHa siBisgercst cymmont 100
HE3aBUCUMBIX U OJIMHAKOBO PaCIpeIeIEHHBIX
CIIy4allHBIX BEJIMYMH C U3BECTHBIM 3aKOHOM
pacnpenenennsi. C MOMOIIBIO HEHTPATbHOU MPEIeTbHON
TEOPEMBI OIIEHUTh BEPOSITHOCTD MOMAJaHUS STOMN
CIIy4aifHOM BEJTMYMHBI B 3aJJaHHOE MHOYKECTBO.

Onucanue MKAJbI OIlCHUBAHUSA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: 95




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa «OTJIMYHO» BBICTABJIACTCA, CCIIN
PCUICHBI 00e 3aaa4i ¢ BOSMOXXHBIMH HECYIHICCTBCHHBIMU IMOTIPEITHOCTAMMU.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3Hanus: OLEHKa «XOPOIIO» BBICTaBJISAETCS, €CIIM pelieHa
3amava Nel na L{IIT u oguH 13 myHKTOB 3a1a4u No2 (M3 MPEAJIOKEHHBIX 33/1a4) ¢ BO3MOKHBIMU
HECYIIECTBEHHBIMHU MOTPEIIHOCTIMH.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnerus 3uanus: OIEHKa «yI0BICTBOPUTEIHLHOY» BBICTABISETCS,
eciu perieHa 3agadya Nel wa LT (13 npeasioxkeHHBIX 3a/1a4) ¢ BO3MOKHBIMU HECYIIIECTBEHHBIMHU
MOTPEITHOCTSIMH.

KM-5. Cayuaiinblie BesinunHbl. [IpeaeibHbie TeopeMbl

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoIbHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec kouTposabHoro meponpusitusi B bPC: 1

IIpoueaypa nmpoBeieHUs1 KOHTPOJIbHOI0O MEPONIPUATHSA: 3a/1aHUE BBIOJIHIETCS UHAUBUAYAIbHO
no BapuantaMm. CTyleHTY HEOOXOJUMO PEUIUTh 3a7a4d TUIIOBOTO pacyéra no teme “CrydaifHbie
BennuuHbl. [IpenenbHbie TeOpeMbl” COTIIACHO BapHUAHTY.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
Pacuetnoe 3amanue OPHUCHTHPOBAHO Ha IIPOBCPKY 3HAHUA 3aKOHA OOIBIINX

YUCCII, MCTOJOB pacucTa BEPOATHOCTHBIX XAPAKTCPUCTUK U YMCHUA IIPUMCHATH 9TU METO/IbI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 3aKOH OOJBIINX YHCEI 1.ChopmynupoBaTh 3aKOH OOJIBIIUX YHCEIL.
2.ChopMynrpoBaTh HEHTPATBHYIO MPEACTHLHYIO
TEOpeMy.

3HaTh: METO/IBI pacueta 1.Hanmucats popmyny beprynnu m1st BeIYuCIEeHUS

BCPOATHOCTHBIX XapaKTCPUCTHUK BEPOATHOCTHU k YCIIEXOB IIpH NPOBCACHUU N

CIIy4aifHbIX SBJICHUN HE3aBHCHMBIX OMBITOB C OJIMHAKOBOW BEPOSTHOCTHIO

ycrexa B KaXK/I0M U3 HUX.
2.Hanmcats ¢opmyity, CBSI3BIBAIOIIYIO TNIOTHOCTh
pacrnpeiesieHlsl HEMPEPbIBHOW CITy4ailHON BEJIMYUHBI U
e€ QYHKIHIO pacmpeIeeHHUs.

3.Beimmcats GOpMYIIBI U YMCIOBBIX XapaKTEPUCTUK
cllyyailHOM BeIMYMHBI (MAaTEMaTHYECKOTO OXKUIaHuS,
JIMCTIEPCHU M CPETHETO KBAJIPATUIECKOTO OTKIIOHEHHS).
4. Hanmcate ¢opmyibl Ut QyHKIIMH pacripe/ieieHus 1
YHCIIOBBIX XapaKTEPUCTUK (MAaTEMaTHYECKOTO OKUIaHUS,
JMCTIEPCHUU M CPEJTHETO KBAJIPATUYECKOTO OTKIOHEHMS)
(yHKIIMH TaHHOMW CITy4ailHOUW BEJIMYMHBI.

5.BeInucaTh OCHOBHBIE 3aKOHBI paclpe/ieeHus
CITyJailHBIX BEJIMYUH U UX YHCIIOBBIC XapaKTEPUCTHKH.

YMeTb: NpUMEHATh TpeJeNbHbIe 1.C momorpto HepaBeHCTBa MapKoBa OLEHUTh

TEOPEMBI BEPOSITHOCTH TOTO, YTO CIyJaifHasi BEIMIHMHA,
MIPUHUMAIOIIAs JIMIIb HEOTPULIATENIbHbIE 3HAUCHUS,
OKaXETCSI MEHBIIIE 3aJJaHHOTO TTOJIOKUTEIBHOTO YUCTIA.
2.C nomoIpto HepaBeHCTBa UeObIEBa OLICHUTh
BEPOSITHOCTH TOTO, YTO CIyJaiiHasi BEIMYMHA OTKIOHUTCS

9




OT CBOETO MaTeMaTU4YECKOTO 0’KHMJIaHHSI MEHEE, YEM Ha
3a/IaHHOE TMOJIOKUTEIBHOE YUCIIO.

3.Ucnonp3ys acumnToTuyeckue GopmyIbl, OLIEHUTh
BEPOSITHOCTH TOTO, YTO B cxeMe bepHyiutu npu 6oabIomM
YKCyIe N OIBITOB MPOoU30iaET poBHO k yerexos (0<k<n).
4 Vicnonb3ys LIIT, olileHUTh BEpOSATHOCTH TOTO, YTO
CyMMa OOJIBIIOrO YKCiIa HE3aBUCUMBIX U OJHMHAKOBO
pacrnpeesiéHHbIX CIIy4alHbIX BETUYUH (C KOHEUHOM
MOJIOXKUTEILHOM TUCTIepCHeil) TonaaéT B 3aJaHHBINA
MIPOMEXKYTOK.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 3a4TE€HO
Onucanue xapaxmepucmuxu evinonenus snanus: OUEHKa «3a4TEHOY» BBICTABIIACTCS, €CIIM PEIICHBI
BCE TIPEUIOKCHHBIC 3aIa4H.

Ouyenka: HE 3a4TCHO
Onucanue xapakmepucmuku eeinonnenus 3uanus: OLIEHKa «He 3a4T€HO» BBICTABIISAETCS, €CIIU
CTYJIEHT HE MOJIYYWJ OLEHKY "3auTeHo".
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Acumnrornyeckue Gpopmyasl bepHyIn: ToKanbHast U HHTETpaIbHAsS TeopeM MyaBpa-
Jlammaca.

1. 2. KoapoduumeHT Koppenaumm n ero CBOMCTBA.

2. 3.3apgaya no teme “3akoH 6osblmnx ymucen u UOT".

IIpouenypa npoBenenust

OK3aMeH IPOBOAUTCS B IMUCBMEHHO-YCTHOM (opme. DK3aMEHalMOHHBIH OWJIET COJEpXKHT JBa
TEOPETUYECKUX BOIIpOCAa W3 MPOrpamMMbl dK3aMeHa M OJHY 3ahady. Ha moAarotoBky k OTBeTy
cTyaeHTy naércs 60 muHyr. Bo Bpems oTBeTa CTyIEHTY MOIYT ObITh 3aJaHbl JIONOJHUTENIbHBIE
BOIIPOCHI 110 IPOrpaMMe IK3aMEHa.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuust/Uuaukarop: UJ1-3onk-1 [Ipumenser MaTemaTHueCcKHii arnmapar TeOpun
BEPOSATHOCTEN U MATEMaTUYECKOM CTaTUCTUKHU

Bonpocel, 3a1anns
1.CoObITHs ¥ ACUCTBUSA HAJ HUMU (KJIAaCCUYECKasi MOJIENb a0CTPAKTHBIX COOBITHIA).
2.AxcroMaTruyecKas MOJeb a0CTPaKTHBIX COOBITHI. AJreOpa u curma-anreopa COOBITHIA.
N3mMepumMoe nmpocTpaHCTBO.
3.Knaccuueckoe onpezneneHue BeposiTHOCTH. Cxema cirydaifHOro Beioopa 6e3 BO3BpaIlleHusl.
4.I'eomeTpHruecKoe orpeiesieHue BEpPOsITHOCTH. 3aada O BCTpeye.
5.AKcHOMaTHYECKOE OINIPEAEIEHUE BEPOSTHOCTU. BeposTHOocTHOE npocTpaHCcTBO. [Ipenmer
TEOPHUH BEPOATHOCTEH.
6.BeposTHOCTHBIE MOJIENN: KOHEUHOE U CUETHOE BEPOSITHOCTHOE ITpocTpaHcTBO. Kitaccuueckoe
orpeziesieHue BEpPOSTHOCTH.
7.BepOSITHOCTHBIE MOJIENN: HETIPEPBIBHOE BEPOSITHOCTHOE IPOCTPAaHCTBO. ['eoMeTpuueckne
BEPOSATHOCTH.
8.YcnoBHbIE BEpOSTHOCTH. BeposTHOCTH pon3BeieHHs COOBITHI.
9.HezaBrcuMOCTh ciydyallHbIX COOBITHI (IIOTIapHasi U B COBOKYITHOCTH).
10.®opmyrna NoIHON BEPOSTHOCTH.
11.®opmyna baiieca.
12.ITocnenoBaTenbHOCTh HE3aBUCUMBIX HCTIbITaHUM bepHyim.
13.Acumnrornueckue Gopmyinsl bepaymnu: Teopema [lyaccona.
14.0nHOMepHBIE cllyyaiiHble BETMUUHBL: ONpeenenue, QyHKIHs pacipeeeHusl.
15.Tumnbl 0THOMEPHBIX CIIy4ailHBIX BeIW4YUH. [IIOTHOCTB pacnipenenenys HenpepbIBHON
CIIy4allHOM BEJIMYHHBI.
16.YucnoBble XapaKTEepUCTUKU JAUCKPETHBIX CIIy4alHbIX BETUYMH (MaTeMaTHYECKOe
OKHUJaHUE, TUCIIEPCUS U CPEAHEE KBAIpaTHUECKOE OTKJIOHEHHE). OCHOBHBIE 3aKOHBI
pacnpeziefieHus: AMCKPETHBIX CIIy4alHbIX BEMUYHH (pactipenenenus bepuynnu, OuHoMuansHoe,
reomerpuueckoe u Ilyaccona).
17.I1yacCOHOBCKHUIA TOTOK COOBITHH.
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18.YucnoBble XapaKTEpUCTUKN HENPEPBIBHBIX CIy4YailHBIX BEJIMYMH (MAaTEMaTUYECKOE
OKHJaHUe, TUCTIepCus U cpeiHee KBaipaThieckoe OTKJIoOHeHHe). OCHOBHBIE 3aKOHbI
pacnpezesneHuss HENPEpbIBHBIX CIyYalHbIX BEIUYUH (PABHOMEPHOE, I0KA3aTEIbHOE U
HOpPMAaJIbHOE pacIpe/ieICHHs).

19.Unterpan Ctunbrheca. O0IIee onpeneaeHne MaTeMaTHIeCKOTO 0K TaHUSI.
20.MaTtemaTruyeckoe okuiIanue (PyHKIIUU OT CIydyailHON BeTUYMHBI. MOMEHTHI ClTyd4aiiHON
BEJIMYMHBI (MOMEHTBI PAaCIIPEIEICHHUS).

21.MHoromepHsbI€ CiIy4aiiHble BEJIMYUHBL: ONpeiesieHne, QYHKIMS pacipe/iesieHus U eé
cBoiicTBa. TUIBI ClIy4aiiHBIX BEKTOPOB (JUCKPETHBIE U HENIPEPHIBHBIE).

22.He3aBUCUMOCTh CIyYalHBIX BEJIMYUH. Y CJIOBHBIE pacipeaeicHuUs.

23.ITpeobpazoBanue Cliy4aiiHbIX Benu4uH. [IpumMep: muHeliHoe peoOdpa3oBaHue.
24.CBoiicTBa MaTeMaTU4eCKoro oxxunganus. [Ipumepsi.

25.CpoiicTBa aucniepcu. [Ipumepsl.

26.HYucnoBbie XapaKTEPUCTUKH MHOTOMEPHBIX CITy4YalHBIX BEJIMYHH.

27 Koa¢hhummeHT Koppessiiiy U ero CBOMCTBA.

28.HepaBencto Mapkosa.

29.HepasencrBo YeObliéBa.

30.HepaBenctBo bepnymiu.

31.3axon 6onpmux uncen. Teopema Mapkosa.

32.3akoH 6omnbiux uucen. Teopema YeObiména.

33.Acumnroruueckue Gopmyinsl bepHyin: mokaneHas U HHTETpaitbHas TeopeMbl MyaBpa-
Jlamaca.

34.3axon 60npmux uncen. Teopema bepaymu.

35.CxomumocTts 1o pacnpezeneHuto. LlentpanpHas npeaensHas Teopema (pocTeimumii
cinyuait) u e€ cnencteue. [Ipumep.

36.CxomumocTtsb 1o pacnpezaenenuto. MuterpanbHas Teopema Myaspa-Jlamnaca u eé
caeactue. [Ipumep.

37.UrpanbHas kocTh 6pocaetcsa 1000 pa3. KakoBa BeposSTHOCTh TOTO, YTO OTHOCUTEIIbHAS
YacTOTa BBIMAJICHUS MATEPKHU okaxeTcst B uaTepBaie (97/600; 103/600)?

38.B onbiTe brogpona monera 6bu1a 6pomena 4040 pa3, npuuém repO Boinan 2048 paz. C
KaKoOW BEPOSATHOCTBHIO MOYKHO P MOBTOPEHUH OTIbITA MMOJIYYUTh MEHBIIIEE OTKIOHEHUE
OTHOCHUTEJIbHOM 4acTOThI BbINageHus repoa ot 0,57

39.JluckpeTHas ciy4yaiiHas BeIMUYMHA UMEET pacrpeiereHue, 3aaannoe Tadmumei. Haiitu e€
byHkuuio pacnpeneneHus. Berauciuthk BeposTHOCTH nonaanus 3toil CB B 3agaHHbIe
IIPOMEKYTKH YMCIOBOU NMPSMOM. BBIYMCINTE MATEMATHYECKOE 0KUAAHUE, TUCIIEPCUIO U
CpelHee KBaJpaTUYeCKOE OTKIOHEHHUE.

40.3amaHa TIIOTHOCTh paclpeAeTICHHs HEMPEPHIBHON ClTydaifHON BenmuunHbl. Haiitu eé
byHkuuio pacnpeneneHus. Beraucnuts BeposaTHOCcTH nonaaanus 3toil CB B 3ajaHHbIe
IIPOMEKYTKH YMCIOBOU NMPSMOM. BBIYMCINTE MATEMATHYECKOE 0KUAAHUE, TUCIIEPCUIO U
CpelHee KBapaTU4eCKOE OTKIOHEHHE.

41.Cnyuaitnas BenmuunHa X UMEET paBHOMEPHOE pacnpeneneHue Ha orpeske [0, 2]. Haiitu
pacmpezienieHne clydaiiHON BennunHbl Y=sin X.

42 .13 simuka, coaepKamiero S KpacHbIX U 8 4€pHbIX (0JIMHAKOBBIX Ha OLIYIIb) IIapOB Haynayy
BBIHMUMAIOT 7 11apoB. HaliTu BEpOATHOCTH TOT0, YTO U3BJIEKYT 3 KPacHbIX U 4 UEPHBIX LIapa.
43.Ha oTpe3ok Haymady OpocaroT JBe TOUKH, pa3pe3aroliye ero Ha Tpu yactu. Haitu
BEPOATHOCTH TOT'O, UTO U3 MOITYYEHHBIX OTPE3KOB MOKHO IIOCTPOUTH TPEYT OJIbHUK.

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM
1.Kakoe uncno Ha3bpIBAeTCsl HAMBEPOSTHEHIIIUM YHCIIOM MOSBICHHUN COOBITHS B HE3aBUCUMBIX
HUCIIBITAaHUAX ?
OTBETHI:
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HwnNPRE

a) camoe ManeHbKoe U3 BO3MOMKHbIX Yncen;

6) camoe 60/1bLIOE U3 BO3MOMHbIX YMcen;

B) YMC/I0, KOTOPOMY COOTBETCTBYET HaMMEHbLLIas BEPOATHOCTb;
r) YUcno, KOTOPOMyY COOTBETCTBYET Hanbo bluan BEPOATHOCTb.

Bepnrliit oTBeT: T)
2.YkazaTh GpopMyiy, KOTOpask UCIOIb3YETCs Ui BBIYUCICHUS TUCIIEPCHH.
OTBeTHI:
a) D(X) = M(X) — (M(X)),
0) D(X) = M\lbrackX — M(X)]?;
B) D(X) =\lbrackM(X) — M(X)]?,
r)D(X) = M(X).
BepHblii oTBeT: a)
3.K ciyuaitnoit Bennunne X npubaBmim uncio a. Kak oT 3Toro usmenurcs e€ aucrnepcus?
OTtBeTsI:
a) npuOaBUTCS cllaraeMoe a;
0) npubaBuTCs craraemoe a;
B) HE U3MEHUTCS;
I') YMHOXUTCS Ha d.
BepHblii 0TBET: B)
4.Cny4JaifHyto BenarHy X YMHOXWIH Ha TIOCTOSIHHBIA MHOXKHTENb k. Kak oT atoro
WU3MEHHUTCS €€ MaTeMaTH4ecKoe OKuaaHue?
OTBeTHI:
a) YMHOXXUTCS Ha k;
0) ymHoxwuTtcs Ha |k|;?
B) HE U3MECHUTCS,
r) mpubaBHUTCs cliaraemoe k.
BepHnsiii oTBeT: a)
5.CKOIBKMMH CITIOCOOaMH MOXHO BbIOpaTh TP pa3InYHbIE KPACKU U3 UMEIOIINUXCS MATH?
OTBeTsI:
a) 60;
0) 10;
B) 20;
r) 15.
BepHbiii oTBeT: 0)
6.CKOJIbKO Pa3IMYHBIX YETHIPEX3HAUHBIX YHCET MOXHO COcTaBUTh U3 nudp 1, 2, 3,4, 5, ecnu
mo0as nudpa MOKET MOBTOPSATHCS HECKOJIBKO paz?
OTBeThI:
a) 5;
0) 4;
B) 20;
r) 100.
BepHnbiii oTBeT: a)
7.IloTpebuTtens MOKET YBUIETh peKJIaMy ONPEeIEHHOTO TOBapa 10 TeJIeBUICHUIO
(cobbiTHE A), HA pekilaMHOM cTeHze (coOpiTue B) u npodects B razete (coObitue ). Uto
o3Hauaet cobsitue (4 + B) -?
OTBeThI:
a) MOTPeOUTENh YBU I TOJIBKO JIBA BUJIA PEKIIAMBI,
0) nmoTpeduTens YBUAET PEKIaMy 0 TEJIEBUCHUIO U Ha PEKIIAaMHOM CTEH/IE;
B) MOTpeOUTENb HE IPOUYMUTAJI pEKJIaMy B ra3eTe, HO YBHUJIEN XOTs Obl O/IHY U3 APYTHUX;
I') IOTPEeOUTENb YBUAET PEKIaMy 10 TEIEBUCHUIO U Ha PEKJIIAMHOM CTEHJIe, HO HE YUTal €€ B
rasere.
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Bepurliii oTBeT: B)
8.PaccMoTpum aBa COOBITHS:
A ={oH He puIIEN HA BCTpeuy}; B ={oHa He mpuIIa Ha BCTpeuy}.
Yro o3nauaet cobsitue C = A + B?
OTtBeTsI:
a) HUKTO HE MPUIIEN HA BCTPEUY;
0) KTO-TO IPHIIIET HA BCTPEUY;
B) TOJIBKO OJIH MPUIIET HA BCTPEUY;
T') KTO-TO HE MPUIIEN Ha BCTpEUy.
Bepuslii oTBeT: 0)
9.Ha it kapToukax Hanucanbl OykBel U, JI, A, C, Y. YeTsipe KapTOYKH TPOU3BOIHHBIM
00pa30oM BbIKJIaAbIBalOTCA B psia. KakoBa BeposiTHOCTh OIyuuTh ciioBo CUJIA?
OTtBeTsI:

1
a) ——:
) 120’
1
6 -
) '
B —
: 1
r)-=.
)3
BepHurliii oTBeT: a)
10./1ms1 HEKOTOPOK MECTHOCTH YMCIIO MACMYPHBIX JHEH B UIOHE paBHO 6. HaliTu BeposiTHOCTH
TOTO, 4TO | MIOHA OyJeT sicHas Morojia.
OTBETHI:

22
a) —,

) P
6 it

) 2
B) —;

) 50

2

r)—.

) 30

BepHblii 0TBET: B)

11.ITonOpocunu 2 urpanbHbIX KyOuka. HaliTu BEpOSITHOCTB TOTO, YTO CyMMa BBIIABIINX OYKOB

OKaXXETCS HE MEHBIIIE 3.
OTBETHI:

BepHblii 0TBeT: T)
12.Ha cetodope 3enénbiit ceet roput 90 cek, a kpacHbIi cBeT - 60 cex. HaiiTi BeposTHOCTh
TOT0, YTO aBTOMOOMIIb, TOJIBEXAB K CBETO(OPY, HE CAETAET BHIHYKIEHHON OCTAHOBKH.
OtBeThI:

2
a) o,
s
0) =
1
B) 7
'3
r)—-.
) 3
BepHpniii oTBeT: 0)
13.B kpyr BnmcaH kBajpat. HaiiTu BEpOsSTHOCTB TOTO, UTO Hay/ady OpOIICHHAs B KPYT TOYKA
OKa)keTCsl BHYTPH KBajpara.

OTBETHI:
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BepHsiii 0TBET: T)
14.YcnoBHas BepostHOCTh P (A|B) BeIYHCISIETCS TIO ClIeAyIONIer hopmyIie:

OrtBeThrI:
2) P(A|B) = P(A) - P(B);
P(AB
6) P(AIB) = 7
P(AB
B) P(AIB) = 705

r) P(A|B?) = P(A) + P(B) — P(4B).
BepHsriii oTBeT: 0)
15.BeposTHOCTh HACTYyIJIEHHsI XOTS Obl OTHOTO U3 JABYX COOBITUI A ¥ B BBIUUCIISIETCS 110
cnenyroliel Gopmyie:
OTtBeTsI:
a)P(A+B) = P(A) + P(B),
6) P(A+B) =P(A) - P(B);
B) P(A+B) = P(A) + P(B) — P(AB);
r) P(AB) = P(A) - P(B|A).
BepHblii 0TBET: B)
16.Cnyyaiinas BenuurHa X 3a7aHa 3aKOHOM PacIpeieeHUs:

i 2
xi O x2 5

pil01]02]07

Haiitu 3nauenue x3, ecmu M(X) = 5,5.
OTBeThI:
a)3;
0) 8;
B) 10;
r) 12.
BepHbiii 0TBeT: B)
17.1InoTHOCTB BEepOSTHOCTH f (x) cilydaifHOW BeIWYMHBI X, pABHOMEPHO paclpeaesEHHON Ha
otpeske [1; 3], coxpaHsieT MOCTOSIHHOE 3HAaY€HHE € Ha ATOM OTpe3Ke U paBHa ) BHE 3TOT0
oTtpeska. Haiitu c.
OTBeThI:
a) 0,4;
6) 0,7,
B) 0,6;
r) 0,5.
BepHplii oTBeT: T)
18.Touku rpaduka MIIOTHOCTH pacTIpeIeTICHUs BEPOSTHOCTEH [ (X) ciydaifHON
BEJIMYMHBI X MOTYT pacroyiaraTbCs CIeAYIOIUM 00pa3oM:
OtBerTsI:
a) B 11000i 4acTH MIOCKOCTH;
0) B epBOii YETBEPTH;
B) B BEpPXHEH MOIYIUIOCKOCTH;
T') B IEPBOM U TPEThEN YETBEPTSIX.
BepHurliii oTBeT: B)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku evinoneHus 3uanus: OIEHKa «OTIUYHOY» CTABUTCS, €CIIH CTYACHT
Oo0HapyKMBAECT BCECTOPOHHEE, CUCTEMATHIECKOE M TTYOOKOE 3HAHNUE MATePHUAIOB JUCIUILTHHBL,
YMEHHE CBOOOIHO BBIMIOJIHATH 3aJIaHHsI, IPEAYCMOTPEHHBIC TIPOTPAMMOIA, JaET IOJTHBIH
MCYEPIBIBAIOIINN OTBET, KAK HA OCHOBHBIE BOIIPOCHI OUJIETA, TAK U Ha TOTIOJTHUTEILHBIC BOITPOCHI
9K3aMeHaTopa.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonenus 3uanusa: OIEHKa «XOPOIIO» CTABUTCA, €CIIH CTYICHT
OoOHapy)KUBAET MOJHOE 3HAHKE MATEPHAJIOB JTUCIUTUIMHBI, YCIEITHO BHIMOIHSCT MPETYCMOTPEHHbBIE
MIPOrpaMMOii 3a1aHUS; B OTBETE HMEIOT MECTO HECYIIECTBEHHBIC HETOUHOCTH, KOTOPBIC CTYJICHT
CHOCOOEH UCIIPABUTh CAMOCTOSTEIBHO, OJ1aroiapsi HaBOSIIEMY BOTIPOCY.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIEHKa «yI0BICTBOPUTEIHLHO» CTAaBUTCA, €CITH
CTYICHT OOHapy>XMBAET 3HAHUE MAaTCPUAIIOB TUCIIMILIMHBI B 00BEME, HEOOXOIUMOM JIJIs

JanpHeme ya€onbl 1 mpeacTosmeil paboTsl 0 MpoQeccuu, CIPaBISLETCs C BHITOTHEHUEM

3aJJaHUH, IPETYCMOTPEHHBIX TPOIPAMMOii; B OTBETE HA OCHOBHBIC BOIIPOCHI OMJIETA W/WIIH
JOTIOJTHUTEIIBHBIE BOIPOCHI 9K3aMEHATOPa UMEIOTCS CYIIECTBEHHBIE HETOYHOCTH, HO CTYIEHT
o0JiajaeT HeOOXOIMMBIMU 3HAHHUSIMU JIJISl HX YCTPAHEHHUS TI0J] PyKOBOJICTBOM JK3aMEHATOpa.

1I1. IIpaguna évicmasnenus umo2o8oi OyeHKu no Kypcy

Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxennem o OamIbHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U SK3aMEHAIIMOHHON COCTaBIISIOIINX
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