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AHHOTAIUA
1. Teopusi BeposITHOCTEH U MaTeMaTHYeCKasi CTATHCTHKA

N3yuenne pucuumuinebl «Teopuss BEpPOSITHOCTEM W MaTeMaTH4YecKas
CTATUCTHUKA» HANpPaBJICHO HA IIOJYYEHUE 3HAHWM O CIy4YalHbIX SBICHUSIX U
aHAIMTUYECKUX MpUeMax paboThl C HUMHU, OBJIaJICHUE HAaBBIKAMU BEPOSTHOCTHO-
CTaTUCTUYECKOTO  aHalu3a HMIOUpUYecko uHdopmanuu, dopMHUpOBaHUE
TOTOBHOCTHM K UCIOJb30BAaHUIO TOJYYEHHBIX 3HAaHUHW B MpodecCHOHATBHOU
JESATENbHOCTH

2. Henb ¥ 32124 JUCHUILUINHBI
Llenblo OCBOEHMSI AMCIMIUIMHBI SBIIIETCSA W3J10KEHUE OCHOBHBIX CBEIECHHUH O
MOCTPOCHUU U aHATIU3€ MOJIEJIeH, yUUTHIBAIOIINX CIIy4YaliHbIe (PaKTOPHI.

3aj1lauaMu OCBOEHUS TUCLIATLINHBI SBJISIFOTCS:

® OCBOCHME (PYHIAaMEHTAJbHBIX TIOHATHH TEOPUM  BEPOSITHOCTEH U
MaTEMaTU4YECKOW CTaTUCTUKH;

® OBJIQJICHUE OCHOBHBIMHU METOJIAMHU MOCTAHOBKH W PEUICHUS BEPOSTHOCTHO-
CTaTUCTUYECKHUX 3a/aY;

® MpUOOpETEHUE HABHIKOB aHAJIM3a CTATUCTUYECKON MHGOpPMAIMH, BKIHOYAs
MOJIyYCHHE OIICHOK, ITOCTPOEHHE TMPOTHO30B,  OTOOpa ONTUMAIbHBIX
MOJIEJIEU U PE3YJIbTaTOB;

e (opMmupoBaHME YMEHHMI U HABBIKOB [IJII CAMOCTOSITEJILHOTO OCBOCHHS
HOBBIX METOJIOB U UHCTPYMEHTOB BEPOSTHOCTHO-CTATUCTUYECKOTO aHAJIN3A.

2. Mecto mucuuminHbl B cTpykType OOII

«Teopuss BeposSITHOCTEM UM MaTeMaTUyecKas CTAaTUCTUKA»  SBISETCS
JUCIUIUTMHON Moyt «MareMaTudeckuin» 3 0a30BOM yacTh yueOHOTr O TJlaHa.

JI1s1 ycrnentHoro yCcBOeHuUsl Kypca He0OXOAUMbI 3HAHUSI OCHOBHBIX TOHSTUI
U3 MaTEeMaTU4yecKOro aHaiu3a, JUHEHHOM anreOppl W OOBIKHOBEHHBIX
mudepeHnnanbHbIX YpaBHEHUN, a TakKKe HaBBIKM PEIICHUS OCHOBHBIX 3aj1ad,
paccMaTpUBAEMBbIX B ATUX AUCIUILIINHAX.

Brnanenne TeopeTHUECKUMM UM TPAKTHUYECKUMH 3HAHUSMU 10 JAaHHOU
JUCIUTIIMHE HEOOXOIUMO JUTsl YCTICIIIHOTO OCBOEHUSI TaKMX KypcoB Kak «Teopus
CIIy4yallHbIX TIpOLIECCOB», «METOAbl W QITrOPUTMbI OLICHUBAaHHS MapaMeTpOB
CIIy4alHBIX IIPOLIECCOBY.

3.00beM jgucoMIUVIMHBI: 9 3aUeTHBIX  EAMHHUI], 324
aKaJleMUYECKHUX YacoB, B TOM YHUCJIE:

KOHTAKTHAs ayauTOpHasi padora: jekiuu 62 4aca, B T.Y. MPAKTUYECKas
noarotoBka 11 yacoB, mpakTudeckue 3aHATH 62 vaca, B T.4. IPaKTHYECKAask OATOTOBKA
11 gacos;

KOHTAKTHASI BHeayJAMTOPHasi padoTa: KOHTPOJb CAMOCTOSTEIbHOM pabOThI

20, B ToM ymcie Kypcoas padota 10 , B Tom uunciue PT'P - 10;



caMocTosiTeJIbHAsE  paloTa:
b4 .

180

9acoB, B TOM YHCJIC KOHTPOJIb

4. Ilnanupyemble pe3yJibTAThl 00y4eHHs IO JUCHUILINHE, COOTHeCEHHbIE ¢
IJIAHUPYEMbIMU Pe3yJibTaATaAMU OCBOEHHsI 00pPa30BaTeIbHOI POrPpaMMbI

[Tnanupyembie pe3ynbratel | [Imanupyemble  pe3ysbTaThl  OOYYEHHS IO
OCBOCHUS 00pa30BaTeNbHON | JUCIIUILTUHE
IIPOrpamMMbl (bopmupyembie
KOMITCTCHIIUHN)
OIIK-1.1 OOmamaer 0a30BBLIMH 3HAHHSIMH,
MOJIyY€HHBIMH B 00J1aCTH MaTEeMAaTUYECKUX U
(WJIM) €CTECTBEHHBIX HAyK
OIIK-1 Cmnocoben  npumensars | OIIK-1.2 Hcnons3yer 06a30oBbie 3HAHHUS B
byHIaMeHTaIbHbIE 3HAHMS, | 00JIACTH MAaTEeMaTHYEeCKUX M €CTECTBEHHBIX
MOJIyYCHHbBIC B obOnactu | HAyK B MpodheCCUOHATBHOM JesTEIbHOCTH,
MaTEeMaTUYECKUX u (WIK) | BHOCUT HEKOTOpbI€ KOPPEKTUBBI TMPU HX
€CTECTBEHHBIX HayK, U | UICTIOJIb30BaHUM B MPOQPECCHOHATIBHON
UCIIOJIb30BaTh ux B | I€SATEIBHOCTU
npodeccuonanbHol aestenbHocty | OIIK-1.3  Ilpumenser wu  aganTupyer

(GyHIaMEHTaIbHBIC TTOHITHS U PE3YJIbTAThI B
00JTaCTH MAaTEeMaTHYECKMX M eCTECTBEHHBIX
HAayK K PEIIeHHIO 33/1a4 MpoQecCHOHATEHON
JESITETBHOCTH

OIIK-2 CnocobeH HMCHONb30BaTh U
aJanTHPOBaTh CYIIECTBYIOIINE
MaTEeMaTHYCCKHUE METOBI u
CHUCTEMBI TPOTPAMMHUPOBAHUS JIJIs
pa3paboTku u peanuzanuu
aNTOPUTMOB PEIICHUS TPHUKIIATHBIX
3a7a4

OIIK-2.1 3Haer CYIIECTBYIOIINE
MaTeMaTUYECKHE  METOAbl U CHCTEMBI
IPOTrpaMMHUPOBAHUS

OIIK-2.2  Hcnoap3yeT  CYIIECTBYIOIIUE
MaTeMaTUYeCKHE METOAbl U CHCTEMBI
IpOorpaMMHUpPOBaHUS  JUISI  pa3paboOTKH |
peanuzanuu aJIrOPUTMOB peIIeHMS
MPUKJIAIHBIX 337124

OIIK-2.3 PazpabaThiBaeT U  pean3yeT
aJITOPUTMBI penieHus 3a1a4

npodeccuoHanbHOM AESITENBHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUN

5. @opmMa NPOMEKYTOUHOMH ATTECTALMH M CeMeCTP MPOXOKIEHUS — IK3aMeH
4, 5 cemecTtp, KypcoBasi padora - 5 cemectp, PI'P — 4 cemectp.

6. SI3bIK NpenoxaBaHusi PyCCKUH.

Il. Conepkanue IMCHUILINHDBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jiesiaMm) ¢
yKa3aHueM OTBeJeHHOr0 HA HUX KOJMYECTBA AKaJeMHYECKMX 4YacOB M BHJIOB

Y4eOHBbIX 3aHATHH

| VueGuas

\ Bcero \ KonrtakTtHas padora (dac.)

| Camocrost |
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JAuckperHoe
BEPOSITHOCTHOE
MPOCTPAHCTBO.
e[Ipenmer Teopun
BEPOSTHOCTEN.
Hacrota u ee
CBOICTBA.
e JIckpeTHOE
BEPOSTHOCTHOE
IPOCTPAHCTBO.
e CoObITHS u
olepalvy  Haj
HUMM.
e[ Ipocreitme
CBOICTBA
BEPOSITHOCTEN
COOBITHH.
e Kitaccuueckoe
OIpEeNIEIICHUE
BEPOATHOCTEH.
e[ comeTpryeckoe
orpeieieHue
BEPOSTHOCTEN.
® DJIEMEHTHI
KOMOMHATOPHKH.
e YcoBHas
BEPOSTHOCTD.
HezaBucumocts
COOBITHIA.
Dopmybl
TMIOJIHOM
BEPOSTHOCTH U
baiieca.
e(CxeMa
bepnyim,
OMHOMHUAITLHOE
pacrpeieneHue.
e[IpencnbHble
TEOPEMBI B CXEME
bepuysum.

46

12

26




Omnpenenenne
BEPOSITHOCTHOTO
MPOCTPAHCTBA B
o0mem ciaydae

e AsreOpa
COOBITHIA.

eBepositHOCTHOE
IPOCTPAHCTBO B
CJ1abOM CMBICIIE.

e Curma-anredpa u
TIOpOJKICHHAS
curMa-ajreopa.

e Curma-anredpa
OOpENEBCKUX
TTOJTMHOYKECTB.

e Jlemma 0
HETIPEPHIBHOCTH
BEPOSITHOCTH.

e O01wee
OTIpeIIeTICHNE
BEPOSTHOCTHOTO
TIPOCTPAHCTBA.

20

12

Cayuaiinbie

BeJINYHMHBI U

BEKTOPBI.

o CitydaiiHas
BEIIMYMHA U €€
pacrpeieNieHue.
QOYHKINOHAIBH
ble
npeoOpa3oBaHus
CITy4aiHBIX
BEJINYHH.

o CitydaiiHbIN
BEKTOpP M  €r0
pacrpeiesieHre.
OyHKIIMOHAIIBH
ble
npeoOpa3zoBaHUs
CITy4YalHbIX
BEKTOPOB.

46

28




YuciosBble
XapaKTepUCTUKH
CIIYYaUHbIX
BeJINYMH U
BEKTOPOB.

[ ]
MaremaTtuueckoe
OKHJJAaHUE
CITy4YaliHOM
BEJIMYMHBI U €T0
CBOICTBA.

e MOMEHTHI.

e Jluctiepcust u ee
CBOICTBA.

o Koaddurment
KOppeIsilk U
€ro CBOKCTBA.

[}
XapakTepUCTUKU
PaCrONIOKEHUST U
(opmbI
pacnpenesicHusl.

o ['p0epTOBO
MIPOCTPAHCTBO
CITy4aiHBIX
BEJIMYMH.

o YCIIOBHOE
MaTEMaTHYECKOE
OJKHUJJAaHUE u
YCIIOBHOE
pacnpeeseHue.

66

12

12

40

MHuoromepHoe
HOpPMAJIbHOE
pacnpenejicHue

12

10




IIpeneabHbIe
TeopeMbl
e 3aKOH OOJBIINX
Yyycell.
[}
XapakTepucTuye
CKHE U
TIPOM3BOJISIINC
byHKITHH.
o [lenTpanbsHas
npeaeIbHas
TEopeMa.

26

16

Henu MapkoBa

e [lens MapkoBa u
€e OIHMCcaHue.

« Kimaccudukarus
COCTOSIHUI.

e CXomuMocTh K
CTalIMOHAPHOMY
pacipeaesICHUIO.

CraTucruueckas
CTPYKTYpa.

« Onpenenenne
CTaTUCTUYECKOMN
CTPYKTYpBI.
OcHoBHas
3a71a49a
MaTeMaTHYSCKOM
CTaTHUCTUKHU.

o OMIIUPUYECKOE
pacrpe/ienieHue u
BbIOOPOYHBIE
XapaKTEPUCTUKH.

10

ToueuHble OLEHKH

MapamMeTpoB.

e ToueuHble
OLICHKH
MapaMeTPOB U UX
CBOMCTBA.

e MeTtoanl
OIICHUBAHUS.

e HepaBeHCTBO
Pao-Kpamepa.

22

10




HNuTepBajibHbIC
OLICHKH
apaMeTpoB.

e IHTEpBaNIBHBIE
OLICHKM U UX
CBOICTBA.

e PacripenernieHus
BEPOSITHOCTEH,
CBSI3aHHbIC C
HOpPMAaJIbHBIM
pacrnpeeneHueM

e IHTEpBaNIBHBIE
OIIEHKH JUIS
rapamMeTpoB
HOPMAaJIBHOTO
pacrpeaeeHusl.

eOO0IIME METOIBI
MIOCTPOCHUS
JTIOBEPHUTEITBHBIX
HUHTEPBAJIOB.

22

10

Kpurepuu
corJiacus.

e O01as
METOJMKA
IIOCTPOCHHUS
KpHUTEpUS
COIJIACHsL.

e Kpurepun
Kommoroposa un
IIupcona.

e Kpurepun
OJTHOPOIHOCTH
BBIOOPOK.

e Kpurepuu
HE3aBHCUMOCTH
IIPU3HAKOB.

22

10




IIpoBepka 24
CTATHCTHYECKUX
TUIIOTE3.

® OCHOBHBIE
TIOHATUS
TEOPUU
MIPOBEPKU
CTaTUCTUYECKHU
X TUIOTE3.

e Jlemma
Herimana-
[Tupcona.

e[IpoBepka
CJIO’KHBIX
TUIIOTE3.

NTOI'O 324

62 |11 |62

11

20 180

I11. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VYyebnass mporpamma —
HAUMEHOBAaHUE Ppa3/IeTIOB

Bupg 3anstus

OO0pazoBaTelIbHbIC TEXHOJIOTHH

U TEeM (8 Ccmpocom

coomeemcmeuu c

pazoenom || PI1]])

JIuckpeTHoe Jlexun, N3noxenne

BEPOSITHOCTHOE MPaKTUYECKUE TEOPETUYECKOTO

IIPOCTPAHCTBO. 3aHATHUSA Marepuana

Pemenne 3amau

Onpenenenue Jlekmuu, Hznoxenne

BEPOSITHOCTHOT'O IPaKTUYECKUE TEOPETHUYECKOIO

NPOCTpPAaHCTBA B  OOIIEM | 3aHATHUS Marepuala

ciyJae. Pemenue 3amau

Cnyyvaiinple BennuuHbl U | JIekumw, N3noxenne

BEKTOPBI. MPaKTUYECKUE TEOPETUYECKOTO
3aHSATHUS Marepuraa

Pemenne 3amau




YucnoBele Jleknuu, 1. Uznoxenue
XapaKTEPUCTUKU MIPAKTUYECKUE TEOPETUYECKOTO
CIIyYallHbIX BEJIMYMH U | 3aHATUSA Marepuala
BEKTOPOB. 2. Pemenue 3amau
3. CamocTosTenbHoe
M3YyUYCHHE
TEOPETUYECKOTO
MaTtepuana (THIbOepTOBO
IIPOCTPAHCTBO
CITy4alHbIX BEJINYMH)
MHoromepHoe CamocTrosTenbHOe
HOPMAaJIbHOE M3YYEHHE TEOPETHUECKOTO
pacnpeneneHme Marepuala
[IpenenpHbIe TEOPEMBI Jlexuun, 1. Uznoxenue
MPAKTHYECKUE TEOPETUYECKOTO
3aHATHUS Marepuala
2. Pemenwne 3amau
Henu MapkoBa [IpakTueckue 1. CamocrositenbHOE
3aHSATHUS W3YUYCHHE
TEOPETUYECKOTO
Marepuraa
2. Pemienue 3amau
Cratuctudeckas Jlexu 1. Uznoxenue
CTPYKTYpa. TEOPETUYECKOTO
Marepuasa
DOMITMPUYECKOE Jlexun, 1. Uznoxenue
pacnpenenenye U | IPaKTHYECKUE TEOPETUYECKOTO
BbIOOPOYHBIE 3aHATHUSA Marepuraa
XAPAKTEPUCTUKH. 2. Pemenwne 3amau
Toueunrslie oneHkH | JIeximny, 1. Uznoxenue
[TapaMeTPOB. MIPAKTUYECKUE TEOPETUYECKOTO
3aHATHUS Marepuala
2. Pemenue 3amau
WNurepBasibHble  oueHku | Jlekuuu, 1. Uznoxenue
apaMeTPOB. IIPaKTUYECKUE TEOPETUYECKOTO
3aHATHUS Marepuala
2. Pemenune 3amau
Kpurepuu cornacus. Jlexuun, 1. Uznoxenue
MPaAKTUYECKUE TEOPETUYECKOTO
3aHATHUS Marepuaa
2. Pemenune 3amau




[IpoBepka cratnuctnueckux | Jlekuuu, 1. Nznoxenue
TUIIOTE3. MIPAKTUYECKUE TEOPETUYECKOTO
3aHATHUS Marepuala
2. Pemenune 3amau

[IpenonaBanue y4eOHOW AMCLMIUIMHBI CTPOUTCS Ha COYETAHUM JICKLIH,
NPAKTHUECKUX 3aHATUHN U Pa3IUUHbIX (POPM CaMOCTOSITEILHON paOOThI CTYIEHTOB.

B npouecce OCBOEHHA HUCHMIUIMHBI ~ UCIOJIB3YIOTCS  CIEAYIOIIME
o0pa3oBaTeNbHbIe TEXHOJOTHH, CIOCOOBI U METOABI (POPMUPOBAHHS KOMIIETCHIHA:
TPaJMLIMOHHBIE JIEKUWW, MPAKTUYECKHE 3aHATHS B JUAJIOTOBOM PEKUME,
BBINIOJTHEHUE WHANBUAYAIbHBIX 3a/IaHUH B paMKaX CaMOCTOSITEIbHON pabOTHI.

CamocrosiTenbHasi paboTa CTYJEHTOB OpraHuzyercs B (QopMe pelieHus
CTAHJAPTHBIX 3aJaHUK U 3aJaHUM MOBBIIIEHHOW CIIOXKHOCTH IO NPEMNJIOKEHHBIM
TEMaTHUKaM, a TaKXKE BBITIOJIHEHUH PACUETHBIX WM KYPCOBBIX PabOT, MUChbMEHHBIX
JOMAIIHUX 33/IaHUM.

IV. OueHounble  MaTepuaybl A8 NPOBeJAeHUs] TeKylled M
MPOMEKYTOYHOH aTTeCTANNH
J{ns mpoBeneHns TEKyIen 1 IpOMEKYTOYHON aTTECTALAHN:

4 cemecTp

OIIK-1 Cnoco0eH npuMeHATh (pyHAaMeHTaAbHbIC 3HAHHMSA, NMOJYYECHHbIC B
00J1acTH MaTeMaTHYeCKHUX U (MJIM) eCTeCTBEHHBIX HAYK, U MCI0J1b30BaTh UX B
Npo(ecCHOHAIBLHOM 1eATeIbLHOCTH

OIIK-1.1 O6namaer 6a30BBIMM  3HAHUSIMH, TOJYYEHHBIMH B  00JacTH
MaTeMaTUYECKHUX U (MJIM) ECTECTBEHHBIX HAyK

dopma aTTecTaIlMK: OTBET 0 TeMaM Kypca (PK3aMeH)
Crioco06 atrecraluy: yCTHBIM UM TUChMEHHBIN
Kpurtepuu oLieHKU:

* omeem yYeloCMHbIU, BePHbIlU, Mmeopemuuecku 0b60cHosanHbvll. Knouesvie
NOHAMUSL U MEePMUHBL NOJHOCMbIO PACKpbimbl. Dakmul u npumepvl 8 NOTHOM
obveme 060cHo8bI8aIOM 86180061 — 3() OANNO0E;

* meopemuueckas apeyMeHmayusi HenoaHdAsk Uil CMbICA KIH04eBblX NOHAMUL
He obvsicuen — 20 6annos;

* Oonywemnl ouuoKU, npuseouiue K UCKAICEHUIO cmblicda.
mepmunoocuyeckull annapam packpoim — 10 6annos;

* 0onywenvl OWUOKU, CBUOEMENbCMBYIUWUe O HEeNOHUMAHUU  MeMbl.
Tepmunonoeuweckuti annapam we packpovim — () 6bannos;

* BEPHO peulenbl 3a0adu, ULICmpupyowas 3uarue Kkypca — 10 6annos;

* npu peuleHuu 3a0ay, OONyWersvl apugmemurecKue ouwuodKy — 5 6aII08,

* npu peutenuu 3a0ay, OOnyujeHvl jocuieckue omuoxku — 3 obania;

* peuteHue 3a0ay HesepHo uiu omcymcemayem — () 6annos.




OIIK-1.2 Hcnons3yer O0a3oBbie 3HaHUS B O0JaCTH MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK B MNpo(ecCHUOHATbHOW NeSITeIbHOCTH, BHOCHUT HEKOTOpHIE
KOPPEKTHUBBI MPU WX UCTIOJIB30BaHUM B MPO(HECCUOHATBHOM NeATeTbHOCTH

dopMa aTTecTaluu: pelieHne 3a/1a4 Mo TeMam Kypca (MOIyb):
1. knaccuueckoe onpedenenue 6eposMHOCMU;
2. YC08HAs 8ePOSMHOCMYb, PopMybl NOAHOU 6epoamuocmu u batieca;
3. cxema Bepuynnu, bunomuansvHoe pacnpeoenerue;
4. meopemwr Myaspa-Jlannaca u Ilyaccona;
5. cayuatinvle 8eIUYUNbL: pACHpedeleHUe U YUCI08ble XapaKmepUCmuKu,
6. cryuaiinvie sexkmopa: pacnpeodenenue u YUCi08ble XapaKkmepucmuku.

Cnoco0 aTTeCTAllMU: IMCbMCHHBIN

Kputepuu olieHKH:
e peuueHue noaHo u 8epHo — 3 banna;
e peuieHue 68epHoe, HO HeOOCMAmoO4YHO 00OO0CHOBAHHOE UM OONYWeHa
apugpmemuueckas owuoka — 2 oanna;
e 8 peueHuU 0onyweHa roeuieckas owuoxka — 1 oann;
e peuieHue omcymcemeyem unu HegepHo — () 6a08.

OIIK-1.3 Ilpumenser u agantupyeT GyHAaMEHTAIbHbIE TOHATUS U PE3yJbTaThl B
0o0JaCTH MaTEeMaTUYECKUX UM E€CTECTBEHHBIX HAyK K PEIICHHIO 3aJa4
npo¢eCCUOHATIBHON JIEATEIIbBHOCTH

dopma aTTecTalMu: PEIICHHUE 3a/1a4 110 TeMaM Kypca (JoMaIlHue 3aIaHus):
1. knaccuueckoe onpedenenue 6eposIMHOCMU;
2. YCN0BHAs 8ePOSAMHOCb, PopMYIbl NOIHOU eeposimHocmu u batieca;
3. cxema Bepuynnu, bunomuanvnoe pacnpedenerue,
4. meopemvr Myaspa-Jlannaca u Ilyaccona;
5. cyuatinvle 8eUYUHBL: pacnpedesieHue U YUCI08ble XapaKmepucmuKu,
6. cryuatinvie sekmopa: pacnpedenerue U YUCI08ble XapaKmepucmuKu.

Cooco0 arrecTtanuu;: MUMCbMEHHBIN

Kpurepuu oueHku:
* 00KA3aMenbCmaeo NOHO U 6epHO — 3 basia.
* 00KA3aMenbCmeo 0 8epHOe, HO 8 NOIHOU Mepe He 0b0cHo8aHHoe — 2 baa.
* 8 QoKazamenbcmee 0onyujenHa joauieckas owuoka — 1 oann.
* QoKaA3amenbLCmeo omcymemaeyem uiu HegepHo — () 6anos.

S cemecTp



OIIK-1 CnocoGen mpuMeHATh (yHAAMEHTAJbHbIC 3HAHUS, NOJYyYeHHbIE B
00J1acTH MaTeMaTH4YeCKHUX U (MJIM) eCTeCTBEHHBIX HAYK, U HCI0JIb30BaTh UX B
npo¢ecCHOHATIBLHOMN AeATEJIbHOCTH

OIIK-1.1 O6mamaer ©6a30BBIMM  3HAHUSIMHU, TIOJYYEHHBIMH B  00JacTH
MaTeMaTHYECKUX U (UJI) €CTeCTBEHHBIX HayK

®dopMa aTTecTanuu: OTBET M0 TEMaM Kypca (3K3aMeH)
Crioco6 atTecTaliy: yCTHBIA WM TUChMEHHBIN
Kpurepuu oueHku:

* omeem YeloCMmHbIl, 6EpHblU, meopemuyecku o06ocHogannwli. Kiuroueswvie
NOHAMUSL U MEPMUNBL NOJHOCMbIO pACKpblmbl. Dakmvl u npuMepvl 8 NOTHOM
0bveme 060cHosbI8aOM 66160061 — 3() 6ANN0E;

* meopemuueckas apeyMeHmayusi HenoJIHdAs Ul CMbICA KIH0UeBblX NOHAMUL
He obvacHen — 20 bannos;

* Jonywemnl OWUOKU, npuseouiue K UCKAIHCEHUIO cMbleaa.
mepmunoocuyeckull annapam packpovim — 10 6annos,

* O0oOnywenvl OWUOKU, CBUOEMENbCMBYIOWUe O HENOHUMAHUU  MeMbl.
Tepmunonoeuueckuti annapam He packpvim — () 6an108;

* BEpHO peulenbl 3a0ayu, ULICmpupyrouas 3uanue kypca — 10 6annos,

* npu peulenuu 3a0ay, OONyuleHvl apugpmemuyeckue owmuoKu — 5 6an0s;

* npu peutenuu 3a0ay, OOnyujeHvl lo2udeckue oumuoku — 3 obanna;

* peuieHue 3a0ay HesepHo uau omcymcemeyem — () 6annos.

OIIK-1.2 Hcnonw3yer Oa3oBbie 3HaHUS B O0JACTH MaTEMaTUYECKUX U
€CTECTBEHHBIX HAyK B MNPO(ECCHOHATBLHON JEATeIbHOCTH, BHOCUT HEKOTOpHIE
KOPPEKTHUBBI MPU WX UCTOJIB30BAaHUH B MPO(HECCUOHATBHOM NeATeTbHOCTH

dopma aTTecTallMU: PEIICHHE 3a1a4 110 TeMaM Kypca (MOIyJIb):

VCI08HOe pacnpedeieHue U yCl08HOe MaAmeMamuieckKoe 04cUoanue;
xapaxmepucmuiecxkue QyHKYuu,

YEeHMPAbHASL NpedellbHasl meopemda,

yenu Maprosa;

Mmoueynble OYeHKU. COUCMEA U MemMOO0bl NOCMPOEHUSL,
0ogepumeibHble UHMEPBAIbl,

Kpumepuu coenacus,

nposepKa CMamucCmudeckux 2unomes.

N~ wDdE

Cnooco0 arrecTanuu;: MUICbMEHHBIN

Kpurepuu oueHku:
* peuieHue noIHoO U 6epHo — 3 banna,
e peuieHue 6epHoe, HO He0OCMAmo4HO 00O0CHO8AHHOEe U OONyuleHa
apugpmemuueckas owubka — 2 banna,
e 6 peuleHuU 0onyujeHa ro2uieckas owuoka — 1 oaur,




e peuwieHue omcymcmeyem unu HegepHo — () 6annos.

OIIK-1.3 Ilpumenser u agantupyeT GhyHAaMEHTAIbHbIC TOHATUS U PE3yJIbTaThl B
0o0JacTM MaTEeMaTHYECKUX U ECTECTBEHHBIX HAayK K pEIIeHHUIO 3ajad
npodecCHOHaNbHOMN eI TeIbHOCTH

dopmMa aTTecTaluu: pelieHne 3a/1a4 o TeMaM Kypca (IoMallHue 3a/1aHus):
VCA08HOe pacnpedenenue U yClo8Hoe MaAmeMamuieckoe 04CUOanue;
xapakmepucmuieckue QyHKYuu,

YEeHMPAaIbHAsl NpeoelbHas meopema,

yenu Mapkosa;

MoyeyHbvle OYeHKU: CBOUCNEA U MeMOObl NOCMPOCHUSL,
o0ogepumesnbHvle UHMEPBATIbL;

Kpumepuu coenacusi;

npo8epKa CMamucmuyeckux sunomes.

NIk wWDE

Cnoco0 aTTeCTAallMH: IMCbMCHHBIMN

Kpurepnu OLiCHKH:
e Joxazamenbcmeo noHo u eepro — 3 bauia,
e JoKazamenbCcmeo 0 8epHoe, HO 8 NOJHOU Mepe He 000CHO8aHHoe — 2 baa,
e Jokazamenvbcmee 0Onywena jocuyeckas owuoka — 1 o6ann;
e Ooxazamenbcmeo omcymcmaeyem uiu Hegepro — () 6annos.

OIIK-2 CuoocofeH uCHoJb30BaTh W AJANTHPOBATH  CYLIECTBYKIIME
MaTeMaTH4YeCcKHe MeTOAbl U CHCTEMbI IPOrPAMMMPOBAHMNS I Ppa3padoTKu U
peaJin3alnuu AJrOPUTMOB PelleHNnsl MPUKJIAIHBIX 32124

OIIK-2.1 3Haer CyUECTBYIOIIME MATEMAaTHYECKUE METOJAbl U  CHUCTEMBbI
MPOrpaMMHUPOBAHUS

dopma arrecTaumu: OTBET Ha BOMPOCHI 10 TeMe Metox MonTe-Kapio
1. obnacmv npumenenusi u B03MONCHOCMU MEMOO08 CMAMUCMULECKO20
MOOeNUPoBanus,
2. aneopummvl 2eHepayuu CIy4auHbiX 8eUUUH C 3A0AHHBIMU PACTPeOeNeHUAMU
8eposimHocmel;
3. Kpumepuu npogepKu adeK8AMHOCU IMAUPULECKUX BblOOPOK 3A0AHHOMY
pacnpeoeeHuro.

Criocob arrecTanuu; yCTHbIN

Kpurepuu onieHku:
e NPABUNLHBIU PA3BEPHYMbIU OmMEem — 5 Oall08;
e NpasuIbHbllL cocamolit omeem — om 3 00 4 6annos;
e 0meem 8 YeloM HenpasUbHblil, HO echb KoppekmHule uoeu — 1 unu 2 banna;




o omeem Hesepubili — () 6a1108

OIIK-2.2 Ucnonb3yeT CyHIECTBYIOIIME MaTEeMaTHYECKHUE METOJbI U CHUCTEMBI
NPOrpaMMUPOBAHUS ISl Pa3padOTKU U pead3ali  aJrOPUTMOB pEIICHUS
NPUKJIAAHBIX 33724

dopma _arTecTandd: OTBET Ha BOMPOCH 1O TEOPETUYECKUM OCHOBaM
CTaTUCTHUYECKOI0 aHaJIM3a JaHHBIX:
® GbIUUCTCHUE OCHOBHLIX ONUCAMENbHLIX CMAMUCMUK (CpeOHee 3HaueHue,
oucnepcus, MeOuaud, SIKCMpemanibhvle 3HaA4eHUsi U pazmax blOOPKU),
® nocmpoenue 2UCMocSpPamMmmbl U e€ CelaNiCusanue;
® nocmpoenue 2cpaguxa  IMIUPUHECKOU  QYHKYuuU  pacnpeoeieHus u
008epuUmMebHOll NON0CHL OISl Heé,
® moyeuyHoe oyenusanue napamempos ¢ nomowwro MHII;
® JogepumesibHoe OYeHUBaHUe NApamempos,
® 1POBEPKY CO2NACUS BbLOOPOUHBIX HAONIOOEHU C 3A0AHHbIM MeoPemu4ecKum
3AKOHOM pacnpeoeieHust,
® 11pP0BEPKY 0OHOPOOHOCMU 08X 8bIOOPOK;
® 1POBEPKY cUnomes 0 napamempax,
® KOpPEIAYUOHHBIU AHANU3.

Crioco0 atTecTaluu: yCTHBIN

Kpurepuu oueHku:
* NPABUNILHBIU PA3BEPHYMbIU Omeem — 5 6aNn08;
* NPasuIbHbLU corcamblil omeem — om 3 00 4 6annos;
* 0meem 8 YeloM HeNnpasUIbHblil, HO echb KoppekmHvle uoeu — I unu 2 6anna;
o omeem HesepHblli — () banos

OIIK-2.3  Pa3pabaTeiBacT W  peaqu3yeT aJITOPUTMBbI  pEIICHHUS  3a]a4y
poecCHOHANBbHOM IESITEIbBHOCTH HAa OCHOBE TEOPETUUYECKUX 3HAHUM

dopMa aTTeCTaIuu: BBITIOJIHEHUE KYPCOBOM padOThHI

1. Ceenepuposamov 0e noemophsie 6bl00pKkuU 06vema N >100 U3 HOPMANILHO2O
2

pacnpeodeneHus ¢ 3a0aHHbLIMU napamempamy au o ;

2. Jlna kadxcoou 6blO0pKU HAUMU BblOOPOUHbIE CpeoHee 3HAueHue, OUCNepCuro,
MeOUaHy, SKCmpemaibHble 3HAYeHUs U pA3mMax 6bl00PKU;

3. /lna nepeoti  6viOOpKU nOCMpoumsb  2pauKx  IMHIUPUHECKOU  YHKYUU
pacnpeodenenus u eucmoepammy. Cenadumv 2UCMOSPAMMY C  HNOMOUBIO
NJIOMHOCMU — HOPMANbHO20 — pacnpeodenienus,  nped8apumenvHo  OYeHUS
napamempui,

4. Jlna nepeoti  6b100pKU nOCMpoumsv  2pa@uKk  IMAUPUYECKOU  YHKYuU
pacnpeoeneHus u 008epUmenbHyo noaocy OJisl Hee;



o

Ilocmpoums oyenku napamempos HopmanrbHo2o pacnpeoenenus no MHIT;
Ilocmpoums O0ogepumenvHvle unmepsanvl O NAPAMEMPO8 HOPMALIbHO20
pacnpeoeneHus:

a. 0151 CPeOHe20 Npu U36eCHOL QUCHEPCUU (UCNOIb308ANb 3HAYCHUE T2 );
b. ons cpeoneeco npu neuzsecmuotl oucnepcuu,
C. 011 ducnepcuu,

ITo kpumepuio y? npogepumu coznacue SMAUPULECKUX OAHHBIX ¢ HOPMATLHBIM
pacnpedeieHuem,
o kpumepuio y* nposepums 00OHOPOOHOCHL 6bIGOPOK;

. ,ZZJZ}Z 3A0aHHbIX dg U og npoeepumbvb cunomesvl 0 napamempax HOPMalbHO20

H,:a=a, ,, Hy,:o’=0,. CHO:alzaZ:a

b)

pacnpedenenus: a) ;
H, a=a, Hliaz;tao

Hiiag #zap

10. Ilpogepumsv  6b100pKU  NOTYUEHHblE GLIOOPKU HA HEKOPPEeNUpOBaAHHOCHIb.

Bvigoowt  coenamv ¢ nomowplo moueyHou OyeHKu U 00BEPUMENLHOZO
unmepeana 0Jisi KOdgphuyuenma Koppeniyuu.

Cooco0 aTrrecTanuu. MUMCbMEHHBIN

KDI/ITCDHI/I OLICHKU.

® BCE pacyeThl MPOU3BEICHBI BEPHO, BBIBOJIbI OOOCHOBaHbI M MPABHIHHO
aprymeHTupoBaHbl — 50 0aios;

® BCE pacyeThl NPOU3BEJICHBI BEPHO, BBHIBOJBI OOOCHOBAaHBI, HO B OTBETE
OPUCYTCTBYIOT  OIIMOKH,  CBHJETENBCTBYIONIME O  HEJOCTAaTOYHOM
MOHMMAaHUU HEKOTOPBIX pasnenoB kypca — 30-49 Gannos,

® pacyeThl BEpHBI, HO apryMEHTaIlUs HEeMOJHa WIK YacTUYHO HeBepHa — 10-29
0aJUIOB;

® BEpHO pEIICHAa TOJHKO YacTh 3a/IaHHM, apryMeHTamus OTcyTcTByeT — 1-9
0aJUIOB;

® peleHUs He BEPHBI WM OTCYTCTBYIOT — () Oasios.

V. Y4eOHo-MeToqn4ecKkoe U HH(POPMAMOHHOE o0ecniedeHne JUCHUILIHHbI

1) PexomeHayemas JiuTeparypa

OcHoBHas JauTeparypa:

1) Bangun, K. B. Teopus BeposSTHOCTEW M MaTeMaTHUYECKas CTAaTHCTHKA:
yueonuk / K. B. banaun, B. H. banuisikoB, A. B. PykocyeB. — 4-e¢ wusn.,
ctep. — Mocksa : [JamkoB u K°, 2021. — 472 c. : wi., Tabiu., cxem., rpad. —
Pexum JoCTyIa: o MOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=684276

2) Kanmunauna, B. H. Teopus BeposiTHOCTE W MaTeMaTHU4ecKas CTaTHCTHKA:
yueOHuk 11t By3oB/ B. H. Kanununa. — 2-e usa., mepepab. u gom. —



https://biblioclub.ru/index.php?page=book&id=684276

MockBa:  MsmarensctBo  FOpaiit, 2021.— 472c.—  (Bsicuiee
obpazoBanue). — ISBN 978-5-534-02471-5. — Tekct : 37eKTpOHHBIN //
OO6pazoBaTenbHas maTgopma Opaiit [cailT]. —

URL: https://urait.ru/bcode/468770

3) KonemaeB, B. A. Teopus BepoSATHOCTEH MW MaTeMaTHUYeCKas CTaTHCTHKA:
yueoHuk / B. A. Konemaes, B. H. Kanimauna ; mog pen. B. A. Konemaesa. —
2-¢ u31., nepepad. u pom. — Mocksa: FOuutu-/lana, 2017. — 352 c. : Tabmn. —

Pexnm IOCTyIIa: 110 IIOJITUACKE. —
URL: https://biblioclub.ru/index.php?page=book&id=692063

JlonoiHUTEIbHAS JIUTEpPaTypa:

1) I'mypman, B. E. Teopus BeposSTHOCTEH M MaTeMaTHuUecKas CTaTHCTHKA:
yueObHuk s By3oB/ B. E.I'mypman. — 12-¢ wum3g.— Mockga:
WznarensctBo FOpaiit, 2021. — 479 c.— (Bricuiee oOpa3zoBaHue). —
ISBN 978-5-534-00211-9. — Texkct: anextpoHHbIdt // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/468331

2) Teopus BepoSTHOCTEH M MaTeMaTHYeCKas CTaTHCTHKA: yuyeOHoe mocooue /
T.A. T'ynaii, A.®. Jlonrononosa, /[.b. Jluteun, C.B. Menemniko. - 2-¢ u3m.
non. - CraBponosib: Arpyc, 2013. - 257 c.: cxem., Tabn.; To xe
[DNEeKTPOHHBIM pecypc]. - Pexum JOCTyIIa:
http://biblioclub.ru/index.php?page=book&id=277492

2) IIporpammHoe obecrieueHue

Komnbrorepubiii kiace ¢akyJabTera MNPUKIATHON MATEeMAaTHKH U
knOepHeTuKH Ne 249
(170002, TBepckast 00.1., r.TBepb, CagoBblii mepeynok, 1.35)

['ocynapCTBEHHBII  KOHTPAKT  Ha

Cadence SPB/OrCAD 16.6

NOCTABKY JIMIIEH3UOHHBIX MPOTrPaMMHBIX
npoaykToB 103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT mpuemMa nepesadyv mo JOroBopy
Ne(02/12-13 ot 16.12.2013

Google Chrome

OecIuIaTHO

JetBrains
Community Edition 4.5.3

PyCharm

OecIutaTHO

Kaspersky Endpoint Security
10 mia Windows

Akt Ha mnepenauy npaB IIK545 ot
16.12.2022

Lazarus 1.4.0 OecriaTHO

AKT IIPEIOCTaBIICHUS IIpaB
Mathcad 15 MO10 MC00000027 ot 16.09.2011

AKT mpenocTtaBieHus mpaB  Ne
MATLAB R2012b Us000311 ot 25.09.2012
MiKTeX 2.9 OeCIuIaTHO
NetBeans IDE 8.0.2 OecriaTHO



https://urait.ru/bcode/468770
https://biblioclub.ru/index.php?page=book&id=692063
https://urait.ru/bcode/468331
http://biblioclub.ru/index.php?page=book&id=277492

Notepad++ OecriaTHO
OpenOffice OecriaTHO
. noroop Nel3918/M41 ot 24.09.2009
Origin 8.1 5r2 ¢ 3A0 «CodtJlaiin Tpeitn»
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 SeCILIATHO
2.5.0 64 bit)
R for Windows 3.3.2 OecruIaTHo

STATGRAPHICS Centurion
XVLILII

Akt npuema-nepenaun Ne Tr024185

or 08.07.2010

MHoro¢gyHKIIMOHATBHBIH

pemnaktop ONLYOFFICE 6ecruata OecraTHO
oe [10
OC Linux Ubuntu 6ecrumatao
OecraTHO

e I1O

KomnbrorepHslii kjiaacc ¢Pakyjabrera NPUKIAAHOH MATEeMATHKH U

knOepHeTuku Ne 251

(170002, TBepckast 00.1., r.TBepb, CagoBblii mepeyJiok, 1.35)

Adobe Acrobat Reader DC -
Russian

OecIuiaTHO

Cadence SPB/OrCAD 16.6

['ocynapcTBEHHBI KOHTPAakT Ha
MIOCTABKY JIMIIEH3UOHHBIX MMPOrPaMMHBIX
npoaykToB 103 - I'K/09 ot 15.06.2009

Google Chrome

OecIuiaTHO

Java SE Development Kit 8
Update 45 (64-bit)

OecIuiaTHO

Kaspersky Endpoint Security 10
st Windows

AkT Ha nepepauy npas IIK545 or
16.12.2022

Lazarus 1.4.0 OecmiaTHO

AKT IIPEOCTaBIICHUS IIpaB
Mathcad 15 M010 11C00000027 ot 16.09.2011

AKT mnpenocraBieHuss npaB  Ne

MATLAB R2012b

Us000311 ot 25.09.2012

MHorodyHKIIMOHATbHBII

penaktop ONLYOFFICE 6ecninataoe OecriaTHO
110

OC Linux Ubuntu 6ecrmatHoe

OecriaTHO

1O

MiKTeX 2.9 OecriaTHO

MPICH2 64-bit OecriaTHO

MSXML 4.0 SP2 Parser and Secriatio
SDK

NetBeans IDE 8.0.2 OecIIaTHO




Notepad++ OecriaTHO

OpenOffice OecriaTHO
.. JIOTOBOP Nel13918/M41 OT
Origin 8.1 5r2 24.09.2009 ¢ 3A0 «CodrJlaitn Tperia»
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 e CIIATHO
64-bit)
WCF RIA Services V1.0 SP2 OecrIaTHO
WinDjView 2.1 OecriaTHO
R studio OecIIaTHO

3) CoBpemeHHbIE TIPO)eCCHOHATBHBIE 0a3bl JAHHBIX W WH(POPMAIMOHHEIC
CIIPABOYHBIC CHCTEMBI
1. 9BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YuuBepcurerckasi oudanorexa onnaiim» https://biblioclub.ru/;
3. 9BC «Jlanw» http://e.lanbook.com.
BuptyansHas odpasosarenbHas cpeaa TBI'Y (http:/moodle.tversu.ru)
Hayunas oubmoreka TBI'Y (http:/library.tversu.ru)

4) ITepedyeHp pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHONW ceTh «MH-
TEPHET», HEOOXOIUMBIX JIJISI OCBOCHUS TUCIIUTUTAHBI
WurepreT-yHuBepcuTeT http://mww.intuit.ru
1) JlomarrHsst CTpaHMIIA YepHoBoii H.N.
http://www.nsu.ru/mmf/tvims/chernova
2) UepnoBa H.M. Teopus BeposiTHOcTei: YueOHoe mnocobue/Cubl’YTU. -

HoBocubupck, 20009. — 128 c.
http://www.nsu.ru/mmf/tvims/chernova/sibguti/tv-sibguti.pdf
3) UepHoBa H.N. Maremarnyeckas CTaTUCTHUKA: VYyebHoe

nocooue/Cubl"'YTHU.- HoBocubupck, 2009.— 90 c.
4) http:// www.nsu.ru/mmf/tvims/chernova/sibguti/ms-sibguti.pdf
5) HaumoHansHbIN OTKpBITHINA YHUBepcuTeT MHTYUT
http://www.intuit.ru

V1. MeToanueckue yKa3aHusl JJisl 00y4AKOIIHUXCS M0 OCBOEHUIO TUCHMIIMHbBI
YuedOHOE mocoome:

1) Cugopoa O.I., 3axapoa HM.B., XoxnoB [0.C. Maremaruueckas
CTaTUCTHKA: MPAKTUKYM IO MOJYYEHHUIO MEPBUYHBIX MPO(eCcCHOHATBHBIX
YMEHUH U HABBIKOB, B TOM YHCJI€ NMEPBUYHBIX YMEHUN U HABBIKOB HAy4HO-
uccnenoarenbekoit gesrenpHoctd. ' bOY BIIO "Tsep. roc. yu-1". - TBEpS:
TBep. roc. yH., 2018,126 c.



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/
http://www.intuit.ru/
http://www.nsu.ru/mmf/tvims/chernova
http://www.nsu.ru/mmf/tvims/chernova/sibguti/

2) Xoxnos 10.C., 3axaposa N.B., Cunopora O.1. Kiaccudeckasi BEpOSTHOCTb.
KomOunaropuka: Ilpaktukym mno kypcy «Teopus BeposSTHOCTEH U
MaremMaTuyeckas cratuctuka», dvacte 1. ®I'BOY BO «TBepckoit
rocyIapCTBEHHBIN yHUBEpcUTET». - TBeph: TBI'Y, 2016. 40 C.
http://elibrary.ru/item.asp?id=27237516

3) Xoxuos 10.C., 3axapoBa W.B., CumopoBa O.W. YcioBHas BEpOSITHOCTb.
Cxema bepnymmu: Ilpaktukym mno kypcy «Teopust BepoATHOCTEW U
MaTeMaTuyeckas crathuctuka», d4acte 2. ®OI'BOY BO «TBepckoit
rocyapcTBeHHbI yHuBepcute». - TBepn: TBI'Y, 2016. 39 C.
http://elibrary.ru/item.asp?id=27271143

4) Xoxmnos 10.C., 3axapoBa WN.B., Cunopoa O.M. Teopus BepoSTHOCTEH W
MaTeMaTh4YecKasi CTaTUCTHKA. YdeOHoe nocooue / Treps, 2014. (M3nanue 2-
€, nepepad0TaHHOE U JIONOJIHEHHOE).

PyGe:xHoi popMoii KOHTPOJIS YCIIEBAEMOCTHU CTYACHTOB SIBISIETCA SK3aMEH,
KOTOPBI MPOBOAMUTCS B YCTHOM WJIM MUCbMEHHOU (hopme.
Y CTHBIN 3K3aMEH COCTOUT U3 2-X OJIOKOB:
® TeopeThyeckass 4acThb 2 00s3aTeNIbHBIX BONPOCA M BOMPOCHI U3 CIHUCKA
JTOTIOTHUTEIIBHBIX.
® [IPAKTUYECKas YaCTh: PEIICHUE 3a/1a4.
[TMchbMEHHBIN PK3aMEH COCTOUT U3 2-X OJIOKOB:
® TeopeTHYecKas 4acTh: OCHOBHBIC OIpeaesieHus, (POPMYIUPOBKH TEOPEM,
JIEMM, YTBEPKJIEHUM (CM. CIIMCOK JIOMOJIHUTEIBHBIX BOITPOCOB IO KYPCY).
® [IPAKTUYECKas YacTh: PEUICHUE 3a/1a4.

Texkymuii KOHTPOJIb COCTOUT U3 BBIMOJHEHUS 00sI3aTENIbHBIX 3aJIaHUi, B
T.4. IOMAIIHUX PaObOT, KOHTPOJBHBIX 33JJaHUM U pacueTHON (KypCOBOM) pabOTHI.

IIpomMe:KyTOYHBIH KOHTPOJIb BKJIIOYAeT 2 TMUCbMEHHbIE paldOThl H
OCYILECTBISIETCS B Ipolecce OOy4eHHs] B COOTBETCTBHUM CO CpPOKaMu,
YCTaHOBJIEHHBIMU yueOHBIM IIaHOM. [lo ero pesynbraraM MNpOCTaBISAIOTCA
TeKyIIHe OaJlIbl B yUETHBIX BEIOMOCTSIX, KOTOPbIE BEET MPenoJaBaTelb.

Pe3yabTHpYyOIIAsi OLEHKA 332 CEMECTP CKJIAAbIBACTCS U3
® TEKYUIEro pyOexHOro KOHTPOJIS;
® CaMOCTOSITENIbHON paOOThI CTYICHTOB;
® 5K3aMEHALMOHHOMN OLICHKHU.

Pacnipenenenusi 6aijioB 1Mo KaXKIOMY MOJIYIIO U PyOEKHOMY KOHTPOIIO
BBITJISJIUT CIIEIYIONTUM 00pa3oM:

Coaep:xanue padoThl Moayas 1 Mopyasb 2
KoHntposbHas pabota 20 20

Cawm. pacueTtHas padota/ 20

pao. 3aaHUA ITOBBIII. CII0OKHOCTH



http://elibrary.ru/item.asp?id=27237516
http://elibrary.ru/item.asp?id=27271143

JIOM. 3aJaHus nom. 6amel (He Oosee 15)

JK3aMeH 40

Ouenounbie cpeacrsa (4 cemectp)
Temamuka npakmuueckux 3aHAMuil

Tewma 1. Ilpocmetiwue ceoticmea eeposimuocment COObIMUIL

®dopma KOHTpOJISL: 00s13aTeNbHOE JOMAILIHEE 33/IaHHUE.

Tema 2. Knaccuueckoe onpedenenue geposmuocmei. I eomempuueckoe onpeoenenue
seposmnocmeil. Inemenmvl KOMOUHAMOPUKU.

dopma KOHTpOJISL: 00s13aTeNbHOE JOMAILIHEE 33/IaHHUE.

Tema 3. Vcnosnas eeposmuocms. Heszasucumocmov cobvimuil. Popmyinvl HOIHOU
seposmuocmu u batieca

dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHue.

Tema 4. Cxema bepuynnu, 6unomuaneHoe pacnpeoenenue. llpedenvhvie meopemvl 6
cxeme bepruynnu.

dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.

Tewma 5. Cnyuarinas eenuuuna u ee pacnpeoenerue. QyHKYUOHATIbHBIE NPEOOPAZ0BAHUS
CILYUAUHBIX GEIUYUH.

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.

Tema 6. Cnyuatinsiii sexkmop u e2o pacnpeoenenue. CyHKYUOHATbHbIE NPeoOPaA306aAHUSL
CTYYALHBIX 8EKIMOPOS.

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHHUE.

Tema 7. YHucnoswvie xapaxmepucmuxu c1iy4auHbIxX 6eTUHUUH.

®dopma KOHTPOJISL: 00s13aTeNbHOE JOMAIIIHEE 33/IaHuUE.

Tema 8. Yucnoegwvle xapaxmepucmuku ciy4auHbIX 6eKIMopos.

dopma KOHTPOJISI: 00s13aTeNHbHOE JOMAIITHEE 3a/1aHue.

Temamuka cmanoapmHuulx 3a0au.

1. Onupasich Ha CBOMCTBA COOBITHI M BEPOSITHOCTH, JI0Ka3aTh, YTO
P((AUB)\ ABC)=P(A)+P(B)—P(ABC ).

2. I'pynna crtyaeHToB, cocrosmas u3 15 toHomerr u 20 aeByIIeK, ACIUTCA
Clly4ailHbIM 00pa3oM Ha MATh MOArPYNI MO 7 CTyAEHTOB B Kaxnol. Haiitu
BEPOATHOCTH TOTO, YTO B KKJOW MoArpymmne Oyaer no 3 roHOLIH.

3. Ha otpeskax [0,2] u [0,1] ciydaiiHBIM O0pa3oM W HE3aBUCHUMO JPYT OT JApyra
BBEIOMPAFOTCS IBE TOYKH X U Yy . KakoBa BEpPOSATHOCTB TOTO, YTO PACCTOSTHUEC MEKTY
HUMU He npeBocxoaut 0,57

4. BeposITHOCTh CBOEBPEMEHHOI'O BBITIOTHEHUSI CTYJICHTOM KOHTPOJIBHON padOThI
M0 KaXKJIOW W3 TpeX AUCHMUIUIMH paBHa cootBercTBeHHO 0,4, 0,3 u 0,5. Haiitu



BCPOATHOCTL CBOCBPCMCHHOI'O BBIIOJIHCHUA CTYACHTOM KOHTPOJIBHBIX pa60T HE
MCHEC 4YC€M II0 ABYM JUCHUIIIIMHAM, B IMIPCAIIOJI0XKCHNH, YTO KOHTPOJIbHELIC pa6OTBI
BBIITOJIHATIOTCA HCE3aBUCHUMBIM 06pa30M.

5. BeposiTHOCTh moiiMaTh MedeHHYIO pbiOy paBHa 0,2. HailTu BeposSTHOCTH TOTO,
yto cpeau 10 moiimMaHHBIX pbIO OyneT He Oosiee 2-x MeueHHbIX. Kakoe Haubolee
BEPOSITHOE YMCJIO MEUCHHBIX PbIO BCTPETUTCA MPHU TaKUX yCIOBUsX cpeau 10 ppio?
Haitti BEpOSITHOCTh COOTBETCTBYIOIIETO YMCIIA YCIIEXOB.

6. Ilpu urpe B pyJeTKy BEpOSITHOCTbD BBINAJICHUS «3€po» paBHa 1/47. CKOIBKO pa3

HY)KHO CBITPaTh B PYJETKY, 4TOOBI C BEpOsATHOCTHIO 0,9 «3epo» BHITIAJIO HE MEHEE
3-x pa3? (Mcnonb3oBaTh Teopemy Ilyaccona).

7. IlycTh c.B. ¢ mMeeT abCONIIOTHO HEMPEPBIBHOE paclpeiesieHHE C TNIOTHOCTHIO

cx, Xe[d, 4]
Ps ()= {0, yHaue
Haiitu:

® [IOCTOSHHYIO C,
® pacrpeneneHue c.B. n=¢& 2 ,
® MaTeMaTUYECKOE OKUIAHUE U TUCIIEPCUIO C.B. 7.

8. C.B. & u & mnesaBucumbl. C.B. & umeer pacnpeneneHue Ilyaccona c
mapamMeTpoMm A=4, a CcB. & —  OMHOMMANbHOE pacHIpeleieHue ¢
napameTpamu n=8 u p=0.5. Halitu koappuumenT koppensiuuu c.B. 4 —&r U

o
Ilpumepul 3a0au nOBLIUIEHHOIL CTI0HCHOCHLU.

ChoxHocTh*
1. Ilycte A U B — He3aBUCUMBIE COOBITUS, & =1p U & =g — UX UHIUKATOPHI.

Jloka3zaTh HE3aBUCUMOCTh & U &;.
2. Cny4aifHple BETUYUHBI X4q,..., Xy HE3aBUCHMBI M OJMHAKOBO PACIpPEICIICHBI.

o 1N
Jloka3aTb HEKOPPEIMPOBAHHOCTH  CIyYaWHBIX BEIMYHMH Y N >Xi |
i=1

Z=X{-Y.

3. EcTb 2 MOHETHI: 071Ha — CUMMETpPHUYHAs, Apyras — ¢ 2-Ms repbamu. [IpoBogum
N HE3aBUCHUMBIX UCIIBITAHHUN CJIETYIONIETO TUIIA: CIIyYaitHO BRIOWpAEM OJHY U3
MOHET, MOJI0OpachlBa€M €€ U OTMEYaeM 4TO MosiBUioch. Ilycth S, — umcio
BhITIABIIUX repOoB. Halitu pacnpenenenue S,

4. C.B. £ uMeeT reoMeTpUYECKOE pacrpesesieHue ¢ mapaMeTpoM p . BerauciauThb
PE=m+k|&>m) m>1 k>1.



5. CaB. U HE3aBUCHUMbl W MMEIOT CTAHJAPTHOE HOPMAJIbHOE
1 2 P P
pacnpenenenue. Onpenenum c.B. ny =& +& U 1y =& — &, . HallTu 1oTHOCTB
pacrpe/eents CIy4aifHoro Bekropa 7, = (17,7 )

CIO0KHOCTB**
1. CuB. &p MMEET FeOMETPUYECKOE PACIIpeie/ieHue ¢ mapamMeTpoM p. Jlokasars,

4to B mpefene npu p—>0 c.B. n=p-&, umeer pacmnpenencuue Ilyaccona ¢
napamerpom A =1
2. CB. & U & HE3aBHUCHMBI W UMEIOT CTAaHJApPTHOE HOPMaJIbHOE

51

52
3. C.B. S, paBHa 4MCIy YCIIEXOB B cxeMe bepHyiin ¢ BepOsSTHOCTBIO ycrexa p .

pacpeaciiCHuc. Haittu mioTHOCTD pacupeaciiCHus C.B. n =

C.B. N He 3aBuCHT OT S,, U uMeeT pacnpenenenue Ilyaccona ¢ mapamerpom A
Haiitu pacnipenenenue Sy .

4, CB. &§ u & HE3aBUCHMBI U HMMEIOT HENPEPBIBHBIC PACTIPEICIICHHUS C
IJIOTHOCTAMU pg, (X) U pg, (Y) - Havitu pacnipenenenue c.B. =& -&5.

5. C. f]_ )51 52 HC3aBHCHMbI N HMCIOT IIOKA3aTCJIIBHBIC PACIIPCACICHUA C

nmapameTpoM A. JIokasaTk, uTo C.B. 7 =min(&, &) U 1y = max(&y, &y )—min(&, &)
HE3aBHCHMEL

Bonpocwt 0151 n0020moeKku K IK3ameHy
OcHoeHble sonpocol.

. AucKkpeTHOE BEPOSITHOCTHOE POCTPAHCTBO.
. CoObITHS U oTiepaliuy HaJl HUMHU.
. BepositHOCTH COOBITHI 1 UX CBOWCTBA.
. YcmoBHas BeposSTHOCTh. He3aBUCHMOCTE COOBITHIA.
. DopMyJIbI TOJTHOM BEPOSITHOCTU U baiieca.
. Cxema bepuymin. bBuHoMuanbHOE pacnpeaeeHue.
. [IpenenbHbIEe TEOPEMBI /111 ONHOMHAIBHOTO PaCIpeIeTICHUS.
. Ob11iee onpeneneHne BEpOSITHOCTHOTO MMPOCTPAHCTBA.
. CiiyydaiiHas BeIM4MHA U ee pacnpeneneHue. Kinaccudukaius pacnpeneneHuii.
10. ®yHKIIMOHAJIbHBIE TPEOOPA30BAHUS CITyYalHbBIX BEJIMYUH.
1 1. Cny4aitnelii BekTOp U ero pacnpenenenue. Kimaccudukanus pacnpeneneHuii.
12. ®yHKIIMOHANIbHBIE TPEOOPA30BAHUS CIIyHalHBIX BEKTOPOB. DOpMyIia CBEPTKH.
13. He3aBucuMbIe CiiyyaliHbIEC BEJIMYHHBI.
14. MareMaTu4eckoe OXUJIAHUE AUCKPETHBIX CIIyYalHBIX BEJIMYUH M €T0
CBOWCTBA.
15. Onpenenenrne MaTeMaTUYECKOTO OXHIAHHS CIYYalHOW BEJIMYUHBI B OOIIEM
ClIyyae.
16. CBolicTBa MaTeMaTHYECKUX OKUIAaHUH.

O 0NNk W —



17. YucnoBble XapakTEpUCTUKU CIydyalHBIX BenuuuH. [lucnepcus u koahuimeHt
KOPPEJSILUN.

18. I'mapOepTOBO MPOCTPAHCTBO CIIyYalHBIX BEJIWYUH. 3ajada O HaWIydlIeH
OLICHKE.

Jlononnumenvnsie 6onpocel (3Hamv HAU3YCHLD)

1. OTHOCUTENBHAS YaCTOTA TOSBJICHUS COOBITHS.

2. CTaTuCTHYECKasi yCTOWYUBOCTD YaCTOT.

3. Onpezenenne JUCKPETHOTO BEPOSITHOCTHOTO MTPOCTPAHCTBA.

4. 3agaya Ha KJIACCHYECKOE ONPEIETIEHUE BEPOSITHOCTH.

5. Onpenenennie COObITUSL B TUCKPETHOM BEPOSITHOCTHOM MPOCTPAHCTBE .

6. brlaronpuATHBIN 3JIEMEHTAPHBINA HCXO/.

7. YTo 3HaYUT, 4TO COOBITHE MPOU30ILIO ((opMabHO) ?

8. Omepanuu Haa coObITHSAMHU (opManbHO M HeDOpPMAIbHO): JTIOCTOBEPHOE H
HEBO3MOXKHOE COOBITHSA, OOBEAMHEHHE, MEPECeUeHUe, HECOBMECTHBIE COOBITHS,
CyMMa, MPOTUBOIMOJIOKHOE, pPa3HOCTh, OJHO COOBITHE BICYET JIPYTOE.

9. Anre6pa coOBITHIA.

10. Onpenenenrie BEpOSITHOCTH COOBITHSI.

1 1. OcHOBHBIE CBOMCTBa BeposiTHOCTEH (1-6) .

12 . 'eoMeTpHrueCKOE ONPENEICHUE BEPOSITHOCTH.

13. Pazmenienus, nepecTaHOBKU U COUYETAHMUS.

14. YcnoBHast BEpOATHOCTS.

15 . Teopema yMHOKEHUS.

16. He3aBUCUMOCTB COOBITHIA.

17. IlonHas rpymnma coObITU.

18. ®opmyJia MOJHOU BEPOSTHOCTH.

19. ®opmyna baiieca.

20. Cxema bepuymnu (dhopmaiibHO U HeOPMAIIBHO) .

2 1 . bunomuansHOE pacnpeacieHue (T1e BO3HUKAET U hopmyia).

22. JlokanbHas ¥ MHTErpalibHas Teopembl MyaBpa-Jlamiaca.

23. Teopema Ilyaccona.

24. OnpeneneHue BEPOSITHOCTHOTO IIPOCTPAHCTBA B OOIIIEM CiIydae.

25. Onpenenenne G-anreopsbl.

26. ITopoxxnennas c-anredpa. bopenesckas c-anredpa.

27. OnpeneneHne Ciy4aiHON BETNYUHBI.

28. Pacnipenenenue ciiy4aliHOW BEJIMYUHBI.

29. dyHkuus pacnpeaeseHus U ee OCHOBHbIC cBolicTBa (1-5) .

30 . JluckpeTHOE pacnpe/eieHue u ero cporicraa (1-3) .

3 1. HenpepsiBHOE pacnpenesieHne U ero cBoiictsa (1-7) .

32. Tlpumepsl cTaHOApTHBIX pachnpeneneHuii: bepHymnn, OWHOMHUATBHOE,
reOMETPUUECKOE, TyaCCOHOBCKOE, PABHOMEPHOE, MTOKA3aTeIbHOE, HOPMaJIbHOE.
33. OnpeneneHue ciy4ailHOTO BEKTOpA.

34. PacnpeneneHue ciiy4aiiHOro BEKTOpa.

35 . JIucKkpeTHbIN Cy4aliHBIM BEKTOP, TAOJIHIIA €T0 pacCIpeIe/ICHus,



CBOMCTBA JUCKPETHOT'O PaCIpEACIICHHUS.

36

. City4daiiHblil BEKTOP C HEMPEPBIBHBIM pactipeaesienueM. [1moTHocTh

pPacipcaciacHus cnyqaﬁHoro BCKTOpa U €€ CBOMCTBA.

37
38

. MaprunanbsHble (OAHOMEpHBIE) pACIPEIeNICHUS U UX BBIUYUCICHUE.
. HezaBucumocTts cinyyallHbIX BeM4YuH ( B 0OIIEM Cilydyae W JUisl HEPEPhIBHBIX

U JUCKPETHBIX C.B.).

39
40
41
42
43
44
45
46
47
48
49
50

1.

. @opmyJiia CBEPTKU B IUCKPETHOM U HENIPEPHIBHOM CITy4asiX.

. MaremaTndeckoe 0KuJaHue TUCKPETHOU CIIy4YalHON BEJIMYMHBI.
. MaremaTnyeckoe 0KuJaHue HENPEPBIBHOM CIIy4YaliHOW BEJIUYUHBI.
. OCHOBHBIE CBOICTBAa MAaTEMATUYECKOTO OKHJIaHHUS.

. Aucnepcus u ee OCHOBHBIE CBOMCTBA.

. KoBapuanusa. HekoppennpoBaHHble ClTydailHbIE BEJTUYUHBL.

. KoadpummenT xoppensiiuu u ero cBOMCTBA.

. Onpenenenrve MOMEHTA CIIy4YallHOM BEJIMYHHBI.

. KBanTWUIIb IOpsiKA p JUIs1 CIIy4yallHOW BEIMYMHBL. MenuaHa.

. CX0auMOCTh B CpEeIHEM KBAJAPATHUYECKOM.

. [locranoBKa 3aa4M 0 HAWJIy4YlIEH JINHENHON OLICHKE.

. Jlemma o neprieHAUKYIIsIpE.

Tunoewvie 3a0auu Ha Mooy
Monayas 1.
Hcnonb3yst cBOMCTBAa COOBITUI U BEPOSTHOCTH, JOKa3aTh, YTO

P(AUBUC\ ABC)=P(A)+P(B)+P(C)-P(AB)-P(BC)-P(AC)

2.

K ogHomMy m TOoMy ke mpuyany moAxXoAsT 2 kopabissa. BpemeHna ux mpuxona
HE3aBUCHUMBI M PaBHOBO3MOXHBI B TeYeHUE CyTOK (24 waca). Haiitu
BEPOSITHOCTh TOT'O, YTO OJHOMY M3 KOpaOJiel MpUAETCS KAATh OCBOOOXKICHUS
npuyana, €CJIi CTOSHKa IepBoro anured 1 gac, 2-ro - 2 yaca.

12 s6mn0k, 3 anenscruHa U 9 6aHAHOB pacKiIabIBalOTCS B 3 makera 1o 8§ GppykToB
B KaxjaoMm. HailTu BeposSITHOCTH TOTO, YTO B KaXJOM Makere OyAeT Mo
amneabCUHY.

CrpaxoBas KOMITaHHs pa3JeisieT 3aCTpaXxOBaHHBIX MO KiaccaM pucka: I kimacc —
Mmanbiii puck, Il kmacc — cpemnuid, III xkmacc — Gompmioi puck. Cpeau 3TUX
kieHToB 50% mnepBoro kinacca pucka, 30% — Broporo u 20% — Tperbero.
BeposTHOCT HEOOXOUMOCTH BBHIIUIAYMBATH CTPAXOBOE BO3HATPAXKICHUE IS
nepBoro kjacca pucka pasia 0,01, sroporo — 0,03, tperbero — 0,08. Kakoa
BEPOSATHOCTh TOTO, YTO HEKOTOPBIM 3aCTPAXOBAHHBIM MOJYYUT JEHEKHOE
BO3HArPAXKJICHUE 3a NIEPUOJ CTPAXOBAHUS.

BepositHocTh mopaxkeHus 1end paHa 2/5. Ilo nenu mnpousBoautcs 8
HE3aBUCUMBIX BBICTpesioB. KakoBa BEpOSITHOCTh TOTO, UTO OyAET HE MEHee 2-X
nonaaanuii. OLleHUTh HanboJiee BEPOSITHOE YUCIIO MOMAaIaHU B LEIb IPU ITHX
YCJIOBUSIX U HAWTH COOTBETCTBYIOLIYIO BEPOSATHOCTb.

Moayas 2.
CryuaiiHblii BEKTOp & = (&1,E9) UMEET pacipeie/ieHue  C IJIOTHOCTHIO



C(2x+3y), x,ye[01
pg(x,y)={o( y), xye[0]]
, uHaye
Haittu:
1) xoncraunty C;

2) pacIpesiesieHue C.B. 17 =<5 /&

3) ko3 ppuIeHT KOoppesaun  p(&,E,) €B. & U & .
2. Cnydaiinast BeIMYMHA & HMMEET HOPMAJbHOE paclpefeeHHe C IapamMeTpaMu

a=2 u o =4. Haiitu:
1) xoncranTy C Takyro, 9410 P(| &< C)=0.99;
2) MaTeMaTHYeCKOe OKUIAHHUE U JUCIICPCHIO C.B. 77 = 2& —1;

3a0anus nOGLIUIEHHOU C/IOHCHOCMU.

3aaHKsl TIOBBIIICHHON CJIOKHOCTH CIYKaT Il TPOBEPKU CTEIECHU
YCBOCHHUS  TEOpETHMYECKOoro  Marepuanga. OHM  MMEIOT  MPAKTUYECKYIO
HaMpaBJICHHOCTh W WUIIOCTPUPYIOT BO3MOXKHOCTH IPUKJIATHOTO MNPUMEHEHUS
pe3yJbTaTOB TEOPUH BEPOSITHOCTEH. BhINoMHEHNE ATUX 3aaHUi 00513aTEIIBHO IS
CTYJCHTOB, IPETEHAYIOMIMX HA OTJIMYHYIO OLICHKY 10 MPEAMETY.
Pemienune 3amay A0HKHO OBITH MOAPOOHO OIMKCAHO, BCE MPOMEKYTOUHBIC
BBIKJIAAKU OOOCHOBAHHEL.

IIpumepHble BApHAHTHI 32/1a4.

Bapuanrt 1
B kxomHare oxupaHus CTOAT ABa Kpecna. J[Boe ycenuch cpasy, a TpEeTHi

XKIET OCBOOOXKICHUSI Kakoro- Jimbo kpecna. BpemeHna cuieHus - HE3aBHUCHUMbIC
BEJIMYMHBI, UMEIOIIUE TTOKA3aTEIbHOE pacnpeaeieHue ¢ napamerpom A >0.

Haiitu:

1) Pacnpenenenue BpeMeHH, KOTJa CHUCTEMa 3aHsTa, €CIH TPETHH YeIOBEK
BCEr/la BEIOUPAET KPecao, KOTOPOE 3aHUMaJ MEPBbIil UeI0BEK.

2) BeposTHOCTh TOTO, YTO TPETHUH BCTAHET PaHbIIIe BTOPOTO WK TIEPBOTO.

3) ILoTHOCTH paclpeneieHns BpeMEHU OXKHUIaHUsl OCBOOOXKICHUS Kpeciia st
TPETHETO YEJIOBEKA.

Bapuanr 2
Mpl HaOmogaeM 3a  €XKEIHEBHBIM H3MEHEHHEM IIEHbl HEKOTOPOIo
(MHaHCOBOTO aKTHBA (HApUMEp, aKLIMK) B TEYEHUE N THEH.
Hycts P(1),P(2)...,P(n) neny axtusa B i- Thii nenb. Ilpeamomaraercs, 4TO
NpUpAIEHHs  LeH X(i)=P(i+1)-P(i)i=1n-1He3aBuCHMBI H HMEIOT

HOPMAJIBHOC paclpeCaCICHUEC C mapaMETpaMu \a, (72 .



Hac wuHTepecyeT pacmpejaeicHHe TaK Ha3bIBaeMOW OTHOCHTENbHOM CKOpoCTH
u3MeHeHus 1ieHbI akTuBa (rate of change).

P .
ROC=—1, rae P,-ueHa ceromusmuero aus, P,-nena n—(x+1) ameii nasan.
X

Haiitu pacnipenenenue ROC.

Bapuanrt 3

B neGonbmiom MarazuHe paOoTaeT TOJBKO OJHA Kacca, MPUYEM BpeMms
oOCITy)KMBaHHUSl KIMEHTa B Kacce HMEeT TIOKa3aTelIbHOe pacIlpeiesieHHe C
napameTpom u>0.

HTEPBAJIBI BPEMEHU MEXK]I BbI30OBaMu’’ — T.e. IICHUSMHU COBEPIIUBIIAX
Hutepsa eMe e ”BBI30BAMHA” €. oOparie COBE
MOKYTIKA B Kaccy

HE 3aBHUCAT OT BpEMEH OOCTY>KHBaHHSI M JIpyr OT Jpyra M paclpeaesieHbl
II0Ka3aTeIbHO ¢ mapamerpom A >0.

Haiitu:

1) BeposITHOCTB TOTO, YTO BTOPOH MOJOMICIIINIA TOOYAET B Mara3uHe MCHBIIIC
MIEPBOTO.

2) BeposATHOCTh TOrO, YTO BTOPOMY IMOOINICAIIEMY HE MPHICTCS JKAATh
OCBOOOK/ICHUSI KaCCHI.

3) I110THOCTH pacHpe/eICHUsS BPEMEHU OXKHUIAHUS OCBOOOXKICHHS KACCHI IS
BTOPOTO MOKYIATEIS.

Bapuant 4

OyHKIMSA paclpeeseHuss BPEMEHHU KU3HU U1 HEKOTOPOW TPYIIIBI JIFOAEH
AMeEET BUI: F(X):l—e_’l’x, A>0,x>0;
HaiiTiu BEpOsSITHOCTH TOTO, YTO M3 TPEX ~Hayraj’ BHIOPAHHBIX YEIOBEK TPETUM

IIPOKUBET JOJIbLIE MEPBOrO U BTOPOIO, €CIH IMPOJOJDKATEIBHOCTH YKU3HM IS
pa3HBIX JIIOJIEH — HE 3aBUCAT APYT OT Jpyra.

Bapuanr 5
Ha ymune ects nBe TenedoHHbIE KaOWHBI, cTosIME psiaoM. Bpemena
pasrosopa - QI8 pa3HbBIX JIIOJIEM HE3aBUCMMbl HMEIOT IMOKa3aTesIbHOE

pacrnpeaeneHue ¢ napaMmeTpom u>0. MHTepBaibl BpEMEHU MEXAY ~BBI30BAMH~ —

T.€. IPUXOJIaMH JKEJAIOMINX MMO3BOHUTH HE 3aBUCSIT OT BPEMEH OOCTY>KHWBAaHHS U
JIpyT OT JIpyTa U pacIpeaesieHbl OKa3aTeJIbHO ¢ mapaMeTpom A >0.

Haiitu pacnpesenenne moJiHOTO BPEeMEHH PaOOTHI TaKOW CUCTEMBI, €CIIH K
TeneoHaM MOCIEAOBATEIbHO MOAXOAAT JBa YeJIOBEKa, MpUYeM MEpBbIA BCeraa
uzet B ten. Kabuny nox Homepom 1, a BTOpoid, HE3aBUCUMO OT TOrO CBOOOAHA JIU
nepBasi KabMHAa B MOMEHT €ro MPUX0Jia WIH HET, UAET B KAOMHY MO HOMEPOM 2.



BapuanT 6

Mp1 HaOnro1aeM 3a €KETHEBHBIM M3MEHEHUEM KOHEYHOM 1IEHbI HEKOTOPOIo
(bMHaHCOBOTO aKTHBA (HAPUMED, aKIIMK) B TEUEHUE N JTHEH.

Iycts  P(1),P(2)...,P(n) onpemensior LeHy akTMBa B i- T JEHb.
Ipexnonaraercs, uro npupamienus ueH X (i)=P(i +1)— P(i),i =1,n — 1 He3aBuCHMBI

N UMCIHOT HOPMAJIBHOC paCIIpCACIICHUC C ITapaMCTpaMu (a, (72 )

Hac wHTepecyeT pacmnpeselneHue HWHAUKATOpa (PUHAHCOBOTO pBIHKA O]
Ha3BanneM Moment (Momentum):

M=P,-P,,

rae P, - neHa ceroaHsmiHero ausa, P, - meHa n— (X + 1) JHEU Ha3aml.

Bapuant 7

K aBTOOYCHOI OCTaHOBKE KaXKIbIi Yac OJKEH MOAX0AuTh aBTo0yc ( B 11
yacoB, B 12 yacoB, B 13 wacoB, W T.Nl.), OJJHAKO OH MOJXKET 3ama3JbIBaTh, HO
MakcMMyM Ha 1 gac.

[TycTh BpeMeHa 3amna3ibIBaHHil aBTOO0yca — HE 3aBUCST APYT OT JIpyra, UMEIOII1e

1) paBHOMEpHOE pacrpeiecHue;

2) bera —  pacmpeieicHHE, T.e.  PACHpPEICICHHE C  IUIOTHOCTBIO
1_‘(Q' + ﬂ) a-1 -1 .
p:(X)=———"%-1-x) "-x", 0<x<Z1 ,>0;
0= H)r(p

UennoBek MpUXOIUT HA OCTAHOBKY B JIFOOOW MOMEHT MEXIY IMOJYJTHEM W YacoM
JTHSL.

Haiitu:
a) BeposTHOCTB TOTO, UTO YETIOBEK YCIEET Ha MOJTyICHHBIN aBTOOYC;
b) Pactipenenenue BpeMeHH 0KUIaHUS TIOTYIACHHOTO aBTO0YCa;

c¢) Pacnpenenenue BpeMeHu 0OKuaHus OMKaiiero aprodyca.

Bapuant 8

Mps1 Habmo1aeM 3a eXeTHEBHBIM U3MEHEHHEM KOHEYHOM IIEHbl HEKOTOPOTO
(bMHAaHCOBOTO aKTHBA (HAPUMEP, aKIIMK) B TEUCHUE N THEH.

Iycts  P(1),P(2)...,P(n) ompemensior LeHy akTMBa B i- T JEHb.
[Ipeamonaraercs, YTO NPUPANIEHHS  IEH X(i)=P(i+1)-P(i)i=Ln-1
HE3aBUCUMBI U

mycts U(i)=max(0,X(i)) u D(i)=—min(0, X(i)) ompenensroT monoxuTeNbHBIE U
OTPHLATEIIbHBIE CKAYKHU LIEH (POCT U MaJIeHUE LIEH) COOTBETCTBEHHO.



pennonosxkum, uto U(i) 1 D(i) HezaBucUMbIE CilyuyaiiHble BEIMUKMHBI, HMEIOLIE
MOKa3aTe/IbHOE  pacmpejenende ¢ mapamerpom A >0cooTBeTcTBeHHO. Hac
HUHTEPECYET pachpeie/ieHHe HWHAWKAaTopa (DUHAHCOBOTO pBHIHKA IOJ] Ha3BaHHUEM
WuavkaTop oTHOocHTeIbHOM crutbl (relative strength index).

RSI = =1
n

2.U(i)+>.D0)

i=1 i=1
Hatitu pacnpenenenue RSI .

Bapuant 9

Bpemst ku3HU Ui HEKOTOpPOM TpyHNbl JIIOJEH HMMEET HENpPephIBHOE
pacrpeieNIeHUe € INIOTHOCTHIO BUA!

f(x)=——, 0<x<100.
(@+x)

YesoBeK B BO3pacTe a JIET CTpaxyeTcs Ha b jeT Ha ClIeayromX YCIOBUAX: €CIH OH
YMHUPACT B TCHCHUEC 3TOTO CPOKaA, TO €TI0 POACTBCHHHUKAM BBITIAYMBACTCA CyMMa m
pyOneii, nnaue Huuero. CKOJBKO JIOMKHA CTOUTh Takas CTPaxOBKa, €CIH
CTPaxycCTcC:d N 4YE€JIOBEK B BO3pPacCTC a JieT, Ha C06paHHYIO CYMMY J pa3 B 1oxa
HaYUCJIAIOTCS IIPOOCHTHI IIO CTABKC | % CIOXXHBIX IOOOBBIX, a BCPOATHOCTD
Pa30pCHUA KOMIIAHHUH HC OOJIDKHA IIPCBLIIIATD 3%.

Bapuant 10

OyHKIUS paclpeesieHuss BPEMEHH KU3HU U1l HEKOTOPOW TPYIIIbI JHOAECH
MMEET BUJ:

1
DF(x)=1- — ,x>0;
) (X) 1+X X

X2

2) F(x)= ———,0<x<100

10000
Haittu pacnpeneneHuss MakCUMAJIbHOM W MHUHUMAIBHOM IPOAOJIKUTEIBHOCTH
KUZHM JUIsl  JBYX ~HayrajJ BbIODAHHBIX YEJIOBEK, €CIU MPOJOJIKUTEIHHOCTU

YKA3HHU I PA3HBIX JIIOJIEN — HE 3aBUCAT APYT OT ApYTa.

Bapuanr 11

JIBOE TOrOBOPHIIUCH BCTPETUTHCS MKy a U b yacamu. Haiitu pacnpenenenue
BPEMEHHU OKUJIAHUSA, €CIIH

1) Kaxplii paBHOBO3MOXHO M HE3aBHCHMO OT JAPYrOro MPHUXOIWT B JIOOOH
MOMEHT BpeMeHH Mex 1y a u b yacamu.



2) a=0, b=I. Bpemena npuxoja He 3aBUCAT APYr OT Apyra ¥ UMEIOT OeTa —
pacripe/iesicHue, T.€. pacipeieieHUe ¢ MIIOTHOCTHIO

L+ B) a1 p-1
pe(X)= =5 (L= xf - xP, 0<x<L, a,8>0;
*7 Me)r(p)
Memoouueckue yKazanus 014 6bINOIHEHUA paAcYemHo-zpaguyeckoil
pabomul
Tema

Meton MonTte-Kapno (mo BapuanTtam).

IIpumepHoe 3a1aHue HA PAGOTy

OHO 3aganue TpebGoBanus

NBanoB Hanucatp
n.n. MporpamMmy
BBIYHCIIAIONIYIO TUIOLIAb
¢burypel, OrpaHUYEHHOU

Ha Bxoje: uncino HaOmMoAcHUN
U JIOTIOTHUTEIIbHBIE TIapaMeTPhl, €CITU
OHH €CTh (CM. CBOM BapHaHT).

TIMEASMY y=2; x=0" Ha BeIxose: miomanas Gurypel
y=x+1:y=1-x; -1 <x <I. Y OTHOCUTEJIbHAS MOTPEIIHOCTD.
HUcnons3oBaTh

3ameuvanus 1,11

3ameuanme 1:
Ecnu cnyuvaitnas BenuuuHa (c.B.) & UMEET pagHomepHoe pacnpeodeieHue

Ha OTPE3KE [O, 1], TO C.B. n=a+ (b - a)§ HUMECT PAaBHOMEPHOC pACIpPECACICHUEC Ha
otpeske [a, b].

3ameuyanue 11:

[IycTh HEOOX0IMMO HAWTH TUIOLIAAL HEKOTOpOM obmactu D.

st aToro
1. CtpouM HpsMOYToJILHUK cO cTopoHamu ab u cd, comepxkaruii o6iacts D.

A

v




2. PaccMoTpuM HE3aBHCHMBIE CITy4aiiHbIE BEIHUUHBI & U 77, T1E C.B. £ UMEET
PaBHOMEPHOE pACHpPENEIICHHE Ha OTPE3Ke [a, b]; C.B. 1] HMeEeT

pPaBHOMEPHOE pacIpe/ieICHUE Ha OTPE3Ke [C, d].

1, ecnu(£,m)e D
Beenem c.B. ¢ = 0. wnaue

BBIqI/ICHHM MATEMATHYCCKOC O KNAAHNUC C.B. (0
S
Mg =1-P((&,7)e D)+0-P((£, 7)e D)= Mg = P((£,7)e D)= :d
abcC

Sp, S - wiomaau obnactu D u TtpeyronpHuka abcd, cooTBETCTBEHHO.
D> Pabcd pey

,» THE

Ilpu Berauciennn  BepostHoctn  P((E,77)€ D) Mbr  Bocmoms3oBamich

FCOMETPUYECKUM OIpPEJCICHUEM BEPOSTHOCTH, TOCKOJBKY CIIy4yalHbIN
BEKTOP (5 : 77) UMeeT paBHOMEPHOE pactpeseneHue B oonactu D.

CremoBatensHo, Sp =Sgpeq - Mo .
[Tycthb (Xl, yl), (X2, Yo ),...,(Xn, yn) - noxy4yeHHble (“Ha0MOAeHHBIE™)
3HAQYEHUSI CIy4allHOTO BEKTOpa (cf , 77). Takum oOpazom MbI HMeeM N
1, ecu(x;, yj)eD

3HA4YEeHUH C.B. @' Z1,Zp,...,2, THC Zj = 0=12,...,n.
0, unaue
n
27
Orcrona nomy4daem, 4T0  Sp = Sypeq A=l
n

OuenouHnsblie cpeacrsa (5 cemectp)

Temamuka npakmuyeckux 3aHAmMul
Tema 1. Vcnosnoe mamemamuueckoe odicudarue u yciogHoe pacnpeoeietue.
dopma KOHTPOJISI: 00s13aTeNIbHOE JOMAIIIHEE 33/1aHne
Tewma 2. Xapakmepucmuueckue u npousgoosuue QhyHKYuu.
dopma KOHTPOJIsI: 00s13aTeNTbHOE JJOMAIIIHEE 3a/IaHHE.
Tewma 3. IJenmpanvras npedenvhas meopema.
dopma KOHTPOJIS: 00sI3aTeIbHOE IOMAIIIHEE 3aaHue.
Tewma 4. [Jenu Mapkosa.
dopma KOHTPOJIS: 00sI3aTeIbHOE IOMAIIIHEE 3aaHue.
TeMma 5. Bwibopka, evibopouHoe pacnpedenenue u 8bl00POUHbLE XAPAKMEPUCTIUKU.
dopma KOHTPOJIS: 00sI3aTeIbHOE IOMAIIIHEE 3aaHue.
Tema 6. Toueunvie oyenxku napamempos U uUx CE0UCMEA: HECMEUeHHOCMb U
COCMOAIMENbHOCMb.
dopma KOHTPOJISI: 00s13aTeNTbHOE JOMAIITHEE 3a/1aHue.



Tewma 7. Dppexmusnvie oyenxu. Hepasencmeo Pao-Kpamepa.

®dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHue.

Tema 8. Memoowvl nocmpoenus oyeHok.

®dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.

Tema 9. Humepsanvuvie oyenxu napamempog: mMOUYHbIUL U ACUMIMOMUYECKUU
n00X00bl.

®dopma KOHTPOJISI: 00s13aTeNIbHOE JOMAIIIHEE 3a/IaHue.

Tema 10. y2-kpumepuii coenacus Iupcona. y?-Kpumepuu He3a8UCUMOCTIU U

0OHOPOOHOCMU.

®dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/1aHue.

Tewma 11. Ilposepra npocmuix cunomes. Jlemma Hetimana-Ilupcona.

®dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHue.

Tewma 12. Ilposepka cnoorcnvix eunomes. Kpumepuii omnoweruss npagoonooooutl.
dopma KOHTPOJISI: 00s13aTeNbHOE JOMAIIIHEE 3a/IaHue.

Temamuxa cmanoapmmuwvix 3a0ay

1. 3axkoH pachpeieleHus ABYMEPHOM AUCKPETHOM claydaiiHOM BenuduHbl (X,Y)
MMEET BUJI

-2 -1 1
X
Y
-1 0,25 0,2 0,1
0 0,1 0,2 0,15

Haiitu: kosdduuuent xoppemsauuu p(X,Y) coydaliHbIX Benuaud X u Y .

2. JIng nanHbIX W3 11.1. HAWTH pacripeneneHue cil. Bell. Z = X *Y . HailTu kBaHTUITb
nopsiaka p = 0.8 JJIsl CIy4alHOM BEJIMYUHBI Z .

3. CnydaiiHas BelMMYMHA ¢ MMEET MOKa3aTeIbHOE pachpeielieHne ¢ mapaMeTpoM
2=2. HaiiTu xapakTepucTHUecKyl0 (PYHKIMIO CIy4yalHON BEIMYUHBI 6 =1+2¢.
Haiitu ¢ ee moMOIIBIO M (&) .

4. Ilpennmaraercsa cTpaxoBKa OT HECYACTHOrO ciyyasi, IO KOTOpoil OyayT
BbiiauuBath 1000 ex. ¢ BepositHOCThIO 0,2 M HHYEro ¢ BepoATHOCTHIO 0,8.
Ceituac Takas crpaxoBka crtout 10 en. Ilpomano 1000 monucos. Haiitu
BEPOSITHOCTh 0€3yOBITOYHOM IEATETbHOCTH KOMIIAHUU NIPU TAKUX YCIOBHSIX.

5. Hekro ctpensier no muiienu. [Ipu nepBoM BeICTpesie BEpOSATHOCTh MONagaHUs
paBHa 0,5. IIpu HeygauHOM BBICTpEIIE BEPOSITHOCTD MOMAIaHus CHkaeTcs 1o 0,4,
a Ipu yaa4HoM — Bo3pactaet 10 0,6. HaiiTu BepoATHOCTh IONIaAaHus IPU TPETHEM
BBICTpEJIE U TIOCIIE JUIUTENbHOM CTPEIbOBbI [0 MUIICHH.

6. [Tonydena BeiOOpKa 0oObeMa N =20 U3 HOPMAJIBLHOTO paclpe/eIeHuUs:

21951511 /2[9/4,4]2]6/6]1],2|]5/1[8]8]0],0

[TocTpouTh BapHAIlMOHHBIA Pl BHIOOPKM M TUCTOTpamMMy (B3SITh S5 pPaBHBIX
uHTepBaioB). Halitu BBIOOpOUHOE cpegHEe BBIOOPOYHYIO JIUCIIEPCUI0 U




BBIOOpOUHYIO Menuany. [locTpouTh AOBEpUTEIBHBIM HHTEpPBaJl YPOBHS y = 0,95
JUISL CPEIHETO IPU HEU3BECTHOM JUCIIEPCUMU.
1. X=(X1,...,XN) — TIOBTOpHasi BBIOOpPKA W3 paclpeneieHus ¢ IUIOTHOCTBIO

(x)= 2/0- xe_xz/@, x €0, oo),

0, Ha4ue

r rae 0>0— HEU3BECTHBIN napameTp

pacnpenenenus. [loctpouTs oneHky i mapamerpa @ 1Mo METOAy HauOOJbIIETO
PaBAONoA00Us U MPOBEPUTH €€ HA HECMEILIEHHOCTh U COCTOSITEIbHOCTD.
8. Ilpenmosaraercs, 9T0 CiIydaiiHas BeIWYWHA ¢ MPUHUMAET 3Ha4YeHus 1,2 u 3 ¢

BEpOSAITHOCTAMU @, @, 1-20 cooTBeTCTBEHHO, 0<®@<1/2. IlpoBeaeHo 60
HE3aBUCUMBIX U3MEPEHUM 3TOW BEJIMYMHBI B OJIMHAKOBBIX ycloBusX. [Ipu stom 1
nosiBwiIack 28 pas, 2 — 12 paz, 3 — 20 pa3. CornacyroTcst 11 JaHHbIEC PE3YyJIbTaThI C
MPEANoIaraéMbIM PaclpeieICHUEM.

Q. [Iycte X =(X;) ects BbIOOpka oO0beMa N =1 H3 II0KA3aTEILHOIO
pacnpenenenus ¢ mnapamerpom In(4). JlokasaTh, 4TO CiydaiiHas BeJIUYMHA
T(X,8)=X1-In(1) ecTp HEeHTpaJibHAsA CTATUCTHUKA U MHOCTPOUTH C €€ MOMOIIBIO
JIOBEPUTEIbHBIA HHTEPBAJ JJIsl TapaMeTpa A .

Ilpumepot 3a0a4 noGvlUIEHHOTL CTIOHCHOCU.

CaoxkHOCTH*
6. C.B. &, & W ¢ HE3aBUCHMBI, &, & MMEIOT MOKA3aTelbHOE pacipeaesieHre C

nmapamMeTpoM A, a & — pacupenencHue bepHymum ¢ mapaMeTpoM P .
Hcnonb3yst ¢GopMmyiay TMOTHOM BEPOATHOCTH HAWTH paclpeiesieHusl C.B.
n=¢-&+(1-¢)-&.

7. CB. &,&,... HE3aBUCUMBI, OJMHAKOBO  paclpelesieHbl HW  HMEIOT
XapaKTEPUCTHUECKYIO QYHKIUIO ¢(t). C.B. N HE 3aBHCHUT OT {5 j }, MIpUHUMACT
LeJble HEOTPULATENIbHbIE 3HAUYEHUSI U UMEET MPOU3BOJAIIYI0 (QYHKIUIO P(z).
[Monoxum Sy =0,...,S, =& +...+&,.Halltn - Xapaktepuctudeckyto  (QpyHKIHUIO
C.B. Sy.-

8. Ilycts (X,,n>0) — OOHOpOAHAs KOHEYHas ermb MapkoBa, B KOTOPOW s
KaKOro | CyHICCTBYIOT MPEACIBI 7| :nli_r)noo Fij (n) mepexoAHBIX BEPOSTHOCTEH
Rij(n). [loka3aTs , 9T {n j} — 3TO PaCIpPEICIICHUE BEPOSITHOCTEM.

9. X=(Xj,...XyN) — TIOBTOpHas BHIOOPKA M3 T€HEPAIBHON COBOKYIHOCTH C
MOHOTOHHOM U HempepblBHOM (.p. F(y). Joka3aTh HECMEIEHHOCTh U

COCTOSITENLHOCTh BHIOOPOUHOI MeUaHbI X1 5.
10. X =(Xy,...,Xy) — HOBTOpHas BLIOOPKA M3 I'€HEPATHLHOUW COBOKYITHOCTH C

HOpMaJbHBIM  pacnpenesieHuem. IIpoBepsercss rurnore3a Hg:a=1, o? =1

IIPOTUB aJIbTCPHATHUBBI Hp: a=2, %=1, Jl1s1 IpOBEPKU UCTIONIB3YETCS TECT C
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KPUTHYECKOH 0071acThio K ={X=(Xy,...,xN): DX >C¢. IIpp KakoM C TecT
i=1

HMCCT YPOBCHb « = 0,1.BI>I‘-II/ICJ'II/ITI> MOIIHOCTB TaKOI'O TCCTA.

CIO0KHOCTB**
6. Kakomy pacnpeneneHu0 COOTBETCTBYET XapakTepucTuueckas QyHKIUS

o(t) = ecost—l?
7. CnyualiHas BeJIMUMHA ¢ UMEET paBHOMEpPHOE pacipeieiieHue Ha [0, 4], Tae 6
— HEU3BECTHBIM Mapamerp. X = (Xl, X2,...XN) — TMIOBTOpHas BBIOOpPKA.

A 1 :
[IpoBepuTh Ha HECMENIEHHOCTD OLICHKY 6 = E(max ‘X j ‘ +min ‘X j U
] J

8. Ilycts X =(Xq,X5,...XN) — TOBTOpHas BBIOOPKA W3 CMEHICHHOTO
MO0Ka3aTeIbHOTO pacnpeseneHus C napaMeTpoM A>0, T.C.
A—=X
e ecm X2 A
p(y, ) =

0, unaue

ABJISIETCS LIEHTPAJIBHOU U IIOCTPOUTH € €€ IIOMOLIBIO JTOBEPUTEIIbHBI UHTEPBA
YPOBHSA y UL HapaMeTpa A .
9. X=(Xy,...Xyn) — MOBTOpHas BHIOOPKA W3 TECHEPAIBHON COBOKYITHOCTH C

. JlokazaTb, 4TO CTaTHUCTHKA T(X,/”t):N-(X(l)—/I)

HOPMAJIBHBIM PacIpelelICHuEM N(a,az) [TocTpouTs B IBHOM BUJE KPUTEPHUI

OTHOIICHMUA HpaBIIOHOI[O6I/IH ML IIPOBCPKU THIIOTC3bI HO 102 =Jg IIPpOTHUB

aJIbTCPHATUBBI Hq ol # ag.

10. Beinucate B oOlIeM BUJE KpUTEPUM YPOBHS « [UIsl pa3iMueHus runore3 Hy
(paBHOMepHOE Ha [-11] pacmpeaeneHue) U H; (CTaHZAPTHOE HOPMAJILHOE
pacnpe/eieHre) ¥ HalTH ero MOITHOCTb.

Bonpocwt 0151 no02omosku K IK3ameHy
OcHoeHnble sonpocbl.

1. TunbOepTOBO MPOCTPAHCTBO CIYYANHBIX BEJTUYHH.

2 . 3aja4a 0 HaWJTy4IlIeH JTUHEHHOMN OICHKE.

3. YcIlI0BHOE pacnpeeeHue U YCIOBHOE MaTEMATHUECKOE 0KUIAHUE U
UX CBOMCTBA.

4. ®yHKIUS PETPECCUU U €€ IKCTPEMATbHOE CBOMCTBO.

S . MHOroMepHO€ HOpMAJIBHOE PaCIPEICIICHHUE.

6. 3aK0H OOIBIIMX YHCEIL.

7. XapakTepucTUuuecKkue U Mpou3BoasIINe PYHKIIMU U UX CBOMCTBA.

8. LIIIT nnst HE3aBUCUMBIX U OJUHAKOBO PACHIPEIEICHHBIX CIIyYalHbIX
BEJIMYHH.

9. Ilenu MapkoBa: OCHOBHBIE MOHATHS, KJIaCCU(DUKAIIHS COCTOSIHUMH,
npeAebHbIE TEOPEMBI.



10. Cratuctrueckas ctpykrypa. [Ipumepsl napamMeTpuueckux CTpyKTyp.

11 . Beibopka, sMnupudeckoe pacrpeaeieHue, BBIOOPOUHbIE XapaKTEPUCTUKH.

12 . OueHku napaMeTpoB U UX CBOKCTBA.

13. MeTtox MOMEHTOB U METOJ HAMOOJIBIIIETO MPABIONOA00US.

14. HepasenctBo Pao-Kpamepa u onTumasibHbI€ OLICHKH.

15. HHrepBanpHble OLCHKU. JlOBEpUTENBHBIE WHTEPBalbl I I1ApaMETPOB
HOPMAJIBHOTO PacipeeIeHusl.

16. ITocTpoeHre TOBEPUTEIBbHBIX HHTEPBAIOB C MOMOIIBIO EHTPAIBHBIX CTATUCTUK
Y ACUMIITOTHYECKH HOPMAJIbHBIX OIIEHOK.

17. Kpurepuu cornacusa. Kpurepuit Koamoroposa u y2-kpurepnii [Iupcona.

18. IIpoBepku rumote3 06 OAHOPOTHOCTH M HE3aBHUCHUMOCTH.

19. OcHOBHBIE OHATHS POBEPKU CTATUCTUUECKUX TUNOTE3. Jlemma

Heinmana-IIupcona.

20. ITpoBepka cioxHbIX runote3. Kpurepuil oTHOIIEHUS PaBIoNOA00us.

21. IIpoBepka TUIoTe3 0 NapamMeTpax HOPMaJIbHOTO PACIIPECIICHHUS.

JlononnumenvHvie 60npoceyl (3HaAmMb HAU3YCHLD)

1. I'mnpOepTOBO MPOCTPAHCTBO CIIYYAWHBIX BEIIMUUH.

2. CXOIMMOCTh B CPETHEM KBaIPATHUCCKOM.

3. 3amaua o HaWITydIIel TMHEHHOM OIEHKE.

5. Jlemma o meprieHIUKyJIspe.

6. VYcmoBHOe  pacmpelelieHHe W yCJIOBHOE€  MaTeMaTHYECKOe
OKHMJIAHUE B JTUCKPETHOM ClIydae.

7. YcnoBHOe  pacnpeielsieHUe UM YCJIOBHOE  MaTeMaTHYeCKoe
O’KHJIaHHE B HEMPEPHIBHOM ClTydae.

7. YclIoBHOe  pacmpeielieHHe I JIBYMEPHOTO  HOPMaJIbHOTO

pacrpeieneHus.
8. DyHKIMS perpeccuu U €e IKTPEMaIbHOE CBOMCTBO.
9. MHoromepHoOe HOpMaJIbHOE pacrpe/esieHIe; OIpe/IeNICHHE

IINTIOTHOCTH U BCpOHTHOCTHBIﬁ CMBICJI ITapaMCETPOB.

10. CxoamMoOCTh IO BEPOSTHOCTH.

11. Yto Takoe 3aKOH OOJBIIUX YUCEN?

12. HepaBenctBo YeOnbimiena.

13. 3.b.Y. an1s H.0.p.C.B.

14. Teopema bepuymim.

15. Ompenenenue  XapakTepucTUYeckod — QYHKIIMM U €€  BBIYUCICHHE
B JTUCKPETHOM U HETIPEPHIBHOM CITydae.

16. Borumcnenne — XapakTepucTudeckod — (GYHKIMA OIS JTMHEWHOTO
npeoOpa3oBaHMs M CYMMbI HE3aBUCUMBIX CB.

17. Teopema e1UCTBEHHOCTH.

18. Teopema HENPEPHIBHOCTH.



20. Xapakrepuctuyeckue (YHKIMU I CTAHAAPTHBIX paclpeaeTICHHI:
OWHOMHAJIBHOE, -TIyaCCOHOBCKOE, -HOpManbHOE (oOmmii ciy4aii u
CTaHJIapTHOE).

21. Cnabas cxoquMocCTh (PYHKITUH pacpe/eIcH.

22. Yto Takoe IEeHTpaIbHas IpeneabHas Teopema’?

23. 1I.ILT. nust H.0.p.C.B.

24. Omnpenenenue nenu Mapkosa.

25. OpnopojHas 1ienbs Mapkosa.

26. HawameHoe pacmpenencHue.

26. BepostHocTm  mepexoma M WX CBoiictTBa (B OJHOPOAHOM
ciyvae).

27. Pacmipenenenue meny Ha n-oM mmare (B OTHOPOTHOM CITydae).

28. CranmoHapHOE pacrpesesieHue.

29. OcHoBHag 3ajja4a MaTEMaTUYECKON CTaTUCTUKHU.

30. OmnpeneneHue CTaTUCTUYECKOU CTPYKTYPHI.

31. TlapameTpuyeckue U HemapaMeTPUUECKUE CTPYKTYPHI.

32. Tlpumepsl mapaMeTpUUYECKUX CTPYKTYp: OMHOMMAJTIbHAS, ITyaCCOHOBCKas,
nokazaresbHasi, HopMaJibHasl.

33. BriOopka, moBTOpHAs BHIOOPKA.

34. BapuainmoHHBIN psJl, TOPSIKOBBIE CTATUCTHUKHU.

35. DMmmupudeckoe pacrpeneneHue, SMITMPUYECKast GyHKIMS
pacmpezeneHus, TUCTOrpaMmma.

36. Breibopounoe  cpemHee,  BBIOOpOYHAas ~ JAWCHEPCHS W BBHIOOPOYHBIC
MOMEHTHI.

37. Teopema o cBOMCTBaX BEIOOPOYHBIX MOMEHTOB.

38. Ompenenenne TOUSYHON OIEHKH.

39. CBoiicTBa OIICHOK: HECMEIIEHHOCTh, COCTOSITEILHOCTh, OINTHMAILHOCTHL B
CpeIHEM KBaJpaTHIECKOM, aCHMITOTHYECKAasT HOPMAJIbHOCTb.

40. HepasenctBo Pao-Kpamepa.

41. OmnpeneneHve Xu KBaapaT pacnpeneneHus, pacnpeneneuus CrTbloeHTa

u pacnipenenennsa Pumepa-CHenexopa.

42. OmpeneneHue  JOBEPUTEIBHOTO  HMHTEpBAJIA. Tounocts

HA/ISKHOCTh MHTEPBAIBHOMN OIEHKH.

43. T'unote3a o coriacuu (OAHOPOJTHOCTH, HE3ABUCUMOCTH).

44. OcHOBHbIE HOHSITHS TEOpUHn MIPOBEPKU CTATUCTUYECKUX
TUINOTE3: CTAaTUCTHYECKas THIOTe3a, MPOCTask M CJIOXHas TUIOTE3bl,
OCHOBHas (HyJIeBasi) TUIIOTE3a U aJbTePHATHUBA, KPUTEPU, KpUTHUECKAs
30HA, CTATUCTUKA KPUTEPHS, KPUTHIECKAsT KOHCTaHTA, OIMTMOKHU TIEPBOTO
U BTOPOrO poOJia, -ypOBEHb 3HAYMMOCTH U MOUIHOCTh KpUTEPHUS,
paBHOMEpPHO HamOoJiee MOIIHBINA Kputepuil, jemma Heiimana-Ilupcona,
KPUTEPHI OTHOIICHUS MPaBAONOI00HS

Tunoswie 3ad0auu Ha Mooye



Moayas 1.

1. BeposiTHOCTH BbINaJeHUsi repba s HEKOTOopoil MoHerhl paBHa 0,45. DTty
MoHety noadpocuiau 10000 pa3. Kakum OyaeT MUHUMAIbHOE YHCIIO BBITTABIIUX
repOoB, KOTOPOE MOXHO rapaHTHUPOBATH C BEPOSTHOCTHIO (0,957

2. Criy4JaitHblil BEKTOp ¢ = (&1, &) MMEET pacipeiesieHUe C TNIOTHOCTHIO

pg(X,Y)Z{él xel0,1], 0<y<1-x

, MHaye

Haitt ycnoBHbIE pacnpeAeneHue U MaT. OXKUJIAHUE CIYYalHOM BEJIUYUHBI &)
IIpHU yCJIOBUU &o =0.5.

3. CnyyaiiHass BenuuMHAa ¢ MMEET ramMma paclpejesieHHe ¢ MapaMeTpamu
a=2, B=1. HailiTu xapakrepucTuueckyio (QyHKUIHIO CIy4alHOW BEIUYUHBI
n=2&+5. C IOMOIIBbIO XapaKTepUCTUUECKON (DYHKIIMM HAWTH MAaTEMaTUYECKOE
0KUJAHUE CIIyYalHON BEJIMYUHBI 7 .

4. PecropaH moja OTKpBITHIM HEOOM pabOTaeT TOJBKO B Moroxkue AHU. Eciou B
JJAHHOW MECTHOCTH CETOJHS UJIET JI0XKIbh, TO C BEpOATHOCTHIO 0.4 OH OyleT u
3aBTpa. Ecnu ceromHs A0Xas HET, TO 3aBTpa OH OyAeT ¢ BeposTHOCThIO 0.1.
OmnucaTe 3Ty CUTYyalHIO C MOMOIIBIO OJHOPOJHON 1enu MapkoBa, OCTPOUTh
MaTpully Iepexoa 3a OJuH mar. Haltu cranmoHapHOW pacrpeneiceHue HemH.
CeronHst pectopaH 3akpbIT. HaliTu BEpOSITHOCTh TOTO, YTO OH OYyJIE€T 3aKpPbIT
€lIe ABa JHS.

Monyas 2.
1. Ilyctp X =(Xq,.., X,)- MOBTOpHas BbIOOpKa W3 pacnpeneneHus Ilyaccona c

napametpoM A. [lo Meromy HauOoOJbIIEero MpPaBAONOA00US HAWTH OILEHKY
napametrpa A. J[okazare, 4TO MOSydeHHas! OIEHKA SIBISICTCS HECMEIIEHHON U
cocrosiTenbHOM. Mcnonp3ys HepaBeHcTBO Pao-Kpamepa, mpoBepuTh OIEHKY Ha
3 PEKTUBHOCTS.

2. Ha Tpex BHeEIIHE OJWHAKOBBIX PBIHKAX A, B u C UCIOJB30BAICSI HEKOTOPHIH
MEXaHU3M TOCYJApPCTBEHHOTO PETYJIUPOBAHUS U OTMEUATIOCHh YIydIuiuch (1),
yxyamuiuch (-1) unm ocranuck 6e3 uamenenus (0) pe3yabTaTsl paboThl GupM
OTIpeIeTICHHOTO TUTA. BBIJTM MOJTydeHbI CIEeYIONTNE Pe3yIbTaThI:

Pesynbrar Tun peiHKa
rOCy1apCTBEHHOTO A B C
pEryJIupOoBaHUs
-1 1 2 1
0 0 0

0 5 1 1
0 0

1 8 7 8
S 0 0

MO>XHO JI1 CUUTaTh HA YPOBHE 3HAYUMOCTU « = 0,05, YTO UCCIEAYEMBIE PBIHKU
ABJISIFOTCS. OTHOPOJHBIMU IO PEAKLIMN HA BHEITHEE BO3/IEVICTBUE?



Memoouueckue ykazanus 0111 8bINOJIHEHUS KYPCOBOU padomul

3ananue Ha padoTy

1.

o b

CrenepupoBath JBe NMOBTOpPHBbIE BBIOOpKH oOBemMa N >100 U3 HOPMAIBHOIO
pacupeneneHus.
Jisa xaxxaod BBIOOPKM HAWTH BBHIOOPOYHBIE CpEHEE 3HAYCHHUE, AMCIIEPCHIO,
MeMaHy, SKCTpEMalIbHbIC 3HAYCHUS U pa3MaXx BbIOOPKH.
Jlns mepBoil  BBIOOPKM TMOCTPOUTH TpapuK SMIUPHUECKON  (HYHKIUU
pacnpeneneHuss W rucrtorpammy. CriaaguTb TUCTOTpaMMy C IOMOIIBIO
IUDIOTHOCTM  HOPMAJIBbHOIO  PACHpENENCHUs, IPEABAPUTEIBHO  OLICHUB
[IapaMeTpBI.
[TocTpouTs OLIEHKM ITapamMeTpoB HOPMAIBHOTO pacupenenenus no MHII.
IlocTpouTe HOBEPUTENBHBIE WHTEPBAIBLl Ul IIApaMETPOB  HOPMAJIBHOIO
pacrpeneneHus:

d. JIOBEPUTENIbHBIM HMHTEpPBAJ Ul CPEIHErO IPU M3BECTHOW AUCIEPCUU

(MCII0JIB30BATh 3HAUCHUE G2 );
b. moBepuTENBHBINM UHTEPBAI AJISl CPEIHETO TIPU HEU3BECTHOM JAUCIICPCUU;
C. JIOBEPUTENBHBIN HHTEPBAJ AJIsI HEU3BECTHOM AUCIIEPCHUN.

ITo KPUTCPHUIO )(2 IMPOBCPUTH COITIACHUC SMIIMPHUYCCKUX TAHHBIX C HOPpMaJIbHBIM

pacrpeeICHUEM.

JIBe BBIOOpPKH CTPYIIHUPOBATH U MPOBEPUTH UX OJHOPOJHOCTH MO KPUTEPHUIO

2
X .

Jlns mepBoil  BBIOOPKM NIPOBEPUTH THUIIOTE3bl O MapaMmeTpax HOPMAaIbHOIO
pacrpeiesieHus:
a. MPOBEPUTH TUIIOTE3Y H( :a=ay NPOTUB albTEPHATUBBI Hy:a#ag;

b. mposepuTh runotesy Hy ol = oo IMPOTHUB AJIBTEPHATUBBI Hq o2 # oQ-

JI1st IByX HE3aBUCUMBIX BHIOOPOK M3 HOPMAJILHOTO PACTIPEETICHUS TPOBEPUTH
TUIOTE3y O PAaBEHCTBE CPEIHUX 3HAYEHUH (MPU PaBEHCTBE TUCIIEPCHUIN)

[Tpumep:

N ag

BApMAHTA 2
p damuaus %9

1 UsanoB IBau a0=0,
WBanoBuu 99 |,05 |5 0¢%=1

[Ipu reHeparuu BBHIOOPOK M3 HOPMAIBHOTO pPaCHpENeNeHUs HCIOJIb30BATh

2

napaMeTphl au o - .

J{ns mpoBEpKHU TMIIOTE3 UCTIOJIB30BATh MAPAMETPBI ag U o2

0

Y, O — 006€pum€ﬂbellz YpO6€eHb U YPOBEHb 3HAYUMOCMU COOMBEMCNIBEHHO.



TpeGoBaHus K BBINOJTHEHUIO M 0GOPMIICHHIO PACYeTHBHIX PadoT.

PaGora MOXET BBINOJHATHCA BPYYHYIO MM C HCIOJIB30BAHUEM JIFOOOTO
U3BECTHOT'O CTYACHTY MaKeTa MPUKJIAJAHBIX IPOrPaMM IO CTaTUCTHKE.

OTuer no paboTe JOIKEH COIEPKATh BCE TpeOyeMble Il pacue€TOB UCXOJIHBIE
JaHHbIE, TMOAPOOHOE OIMCAaHUE BCEX OJTANOB BBIUMCIEHUH CO CCBUIKAMM Ha
HE0O0XO0IMMBIC (POPMYJIBI.

Ouenka 3a padory.

[To pe3yibraTaM BBIOJIHCHHS KypPCOBOH paOOTHI MPOBOIUTCS cOOECEIOBAHHE
CO CTYJCHTaMH, B X0JIe KOTOPOTO MPOBEPSETCS CTEIICHb BIAJICHUS TEOPETUICCKUM
MaTepHajgoM, HEOOXOJWMBIM JUIS BBHIMOJIHCHHS pPAOOTHI M CTEICHb BIIAJICHUS
OCHOBHBIMH METOJIaMH, MPUMEHSIECMBIMA TIPH PEIICHUU 3a7ad MaTeMaTHYECKOM
CTaTHCTUKH. MTOroBas OIGHKa BBICTABISICTCI C YYETOM  PE3yJIbTaTOB
cobeceqoBaHus.

VIl. MarepuajbHO-TeXHUYeCKass 0a3a, HeoOXoauMmasi Jisl OCYIIEeCTBJIEHMSI
o0pa3oBaTeJIbHOIO NMpolecca Mo JUCUUIIHHE

VYyeOHast aynutopus JUisi TPOBENCHHS 3aHSITHMA Cromel,  cTymbA,
JEKIIMOHHOTO THIIA, 3aHATUM CEMHHApPCKOIrO THIIA, | TOCKA MEJIOBAas
KypCOBOTO MPOEKTUPOBAHMS (BBIIOJHEHUSI KYPCOBBIX
pabor), IPYIIIOBBIX 151 VHJIMBUAYAJIBHBIX
KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJISI U MPOMEXYTOUHOU
aTTecTaluu, Y4eOHas ayIuTOpus

Ne 310

(170002, Tsepckass obOnacth, T.TBepb, TEp.
CanoBbiit, 1.35)

VYyebnast aynutopusi JUisi TPOBENCHUS 3aHSTHIA HabGop  ydeOHo#
JEKIIMOHHOTO THMAa, 3aHSATHH CEMHHApCKOTO THIa, | MeOesH,
KypPCOBOTO TPOEKTUPOBAHMS (BBIITOJIHEHHUS] KYPCOBBIX 9KpaH, MPOEKTOP.
paborT), TPYIIIOBBIX u WHIUBUTYy ATBHBIX

KOHCYJIbTAIINH, TEKYIIIETO KOHTPOJIS U MTPOMEKYTOTHOMN
aTTecTaluu, YueOHas ayIuTOpus

Ne 205

(170002, Tsepckas obnacte, r.TBepb, Tep.
CanoBniit, 1.35)

VYyebnast aynutopusi Jyisi MPOBEACHUS 3aHSATHI HaGop  yueOnoi
JICKIIMOHHOTO THMAa, 3aHATHH CEMHUHApCKOTO THWIIA, | MeOeH,
KypPCOBOTO TPOECKTUPOBAHMS (BBITIOJIHEHUS KYPCOBBIX 9KpaH, MPOEKTOP.
pabor), TPYIIIOBBIX u WHIBUTYaTbHBIX

KOHCYJIbTALlMM, TEKYLIEr0 KOHTPOJISI U POMEXYTOUYHOU
aTTecTaluu, YueOHas ayIuToOpus

Ne 318

(170002, Tsepckass oOnacth, TI.TBepb, Hep.




CanoBbiid, 71.35)

VYyeOHast aynuropus IUIsl IPOBEIACHUS 3aHATUH
JEKIMOHHOTO THIA, 3aHATUH CEMHHApCKOro THIIA,
KypCOBOTO IPOEKTUPOBaHMS (BBINOJIHEHUS KYpPCOBBIX
pabor), IPyIIIOBBIX 17} VHJUBUy AJIBHBIX
KOHCYJIbTAllMM, TEKYILEr0 KOHTPOJISI U IPOMEXKYTOUYHOU
aTTecTanuy, Y4yeOHas ayIuTopus

Ne 31

(170002, Tsepckas o00macTh,
CanoBsiit, 1.35)

r.Teeps, mep.

HabGop  yueOHoIi

MeoOeIH,

AKpaH,

KOMIIBIOTEP,

poeKTop, MOYVY.

VIlI. CBenenusi 06 00HOBJIeHMH pa®oyeil MPOrpaMMbl TUCHMIITIHHBI

Jlara u
. MPOTOKOJI
OOHOBIICHHBIH Onucanue P
. 3acelaHuA
pasjaes padoueii | BHECEHHbIX
ILIL . Kadeapsbl,
NMPOrpaMMbl IMCUUILIHHBI | K3MEHEeHUl
yTBepPAUBIIET0
U3MEeHEeHMs
1. 11. 2) IlporpammHoOE Buecensr Ot
oOecrieucHmue n3MeHenus B crucok | 24.08.2023 rona,
1O nmpotokon Ne 1
Y4EHOTO COBETa
(dhakynpTeTa
2. V. 1) OO6HoBNICHHE Ot
Pexomenayemas CCBUIOK Ha | 24.08.2023 rona,
auTeparypa JIUTEpaTypy npotokon Ne 1
Y4EHOTO COBETa
(dakynbTeTa




