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1. HeJ’IL H 3aJa91 0CBOCHUS TUCIHUIIJIMHBI

Lenbro n3ydeHus: TUCHMIUIMHEI SBIIseTCS (GOpMUpPOBaHKE y CTYJICHTOB 3HAHUN U YMEHHUI
B YaCTHOCTH MX MAaTEeMaTHYECKOTO OMHMCAHMS M BEIYMCICHUS HEYETKUX MHOXKECTB.
3agagaMu TUCIUTUIMHBI SIBISIOTCS:
— OIpeJesieHNe PO U MecTa CIIy4aiHbIX CTallMOHAPHBIX IPOLIECCOB B CUCTEMaX (hOpMUPO-
BaHMs, IEPeAadn, IprueMa 1 00padboTku HHGOPMAMOHHBIX TOTOKOB CUTHAJIOB;
— HAYYHTh CTYJCHTOB HCIOJIB30BAThH alMapaT MpPEICTaBICHUS CIYYalHBIX MPOIECCOB U HX
BEPOSTHOCTHBIC XapaKTEPHCTUKU JIsi OLIEHKH KadecTBa YCTPOHCTB ONTHMAalIbHOH 0O0pa-
OOTKU CUTHAJIOB Ha (DOHE IIyMOB.

2. MecTO IMCHUILIHHBI B CTPYKTYpe OCHOBHON 00pa3oBaTe/IbHOI NPOrpaMMbl

JucrumniuHa «MeTo sl TPOBEPKU CTAaTHCTUYECKUX THIIOTE3 B 00paboTKe MH(pOpMAIHN»
BXOAWUT B BAPHATHBHYIO YaCTb HUKJIIA MATCMATHYCCKUX U €CTCCTBCHHOHAYYHBIX MAUCHUILIWH I10
BBIOOpY CTyJEHTa MO HampaBieHuto mnoaroroBku OakanaBpa 10.03.01 «MupopmanmonHas
0€30I1aCHOCTb» U pealln3yeTcsi Ha MPOMEXYyTOYHOM cTanuu ocBoeHus 1ukia. Ee ocBoenue npo-
UCXOJUT B 4 cemecTpe.

3. CBsa3b ¢ NpeAmIecTBYOIUMH JUCHUTITTHHAMMA

JlauHbIil Kypc Oasupyercs Ha 3HAHHUSAX U YMEHUSX, TPHUOOPETEHHBIX CTYACHTaAMH IPHU
M3YYECHUH TAKUX JTUCLMUIUIMH, Kak: «MaremMaTuyeckuil anainsy», « Teopust BEpOSITHOCTEN U MaTe-
MaTHYECKas CTaTUCTUKAY, «JIMCKpEeTHass MaTEMATUKA.

4. CBsa3b ¢ NOCAEAYOMUMHA TUCHUNIMHAMUA

OcBoeHue JaHHON AUCHUITIMHBI HEOOXO0UMO Uil YCIEIIHOT0 OCBOEHUsI KypcoB «Mate-
MaTHYeCKHE OCHOBBI KPUITONIOTUI», « Kpunrorpadgudeckre METOAbI 3aIIUTHl HHMOPMAITUID.

5. Komnerenunu ody4amuerocsi, popMupyembie B pe3yJibTaTe H3y4YeHHs U CIHIIIHHbI

5.1 HanMmeHOBaHuEe KOMIIETEHIINNA

Nunexe DopmyIHpPOBKA:

[IK-1 CIOCOOHOCTBIO MCTIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI, MPHUME-
HSATh MaTEeMAaTHYECKUH anmapaTr B MPOo(heCCHOHATBLHOU e TeIbHOCTH, BBISBIISTH
CYILIIHOCTh MPOOJIeM, BO3HUKAIOIIUX B X0/1€ MPO(HEeCCHOHATLHON NeSTeIbHOCTH

[1K-20 CIOCOOHOCTBIO IPUMEHSATH METO/IbI aHATH3a U3yUaeMBbIX SBJICHHIA, TPOILIECCOB U
MPOEKTHBIX pPelIeHu

[1K-22 CIOCOOHOCTBIO IPOBOAUTH HKCIIEPUMEHTHI 110 3aJaHHON METOIHNKE, 00pabOTKY

PE3YIBbTATOB, OUCHKY NOTPCIIHOCTH K JOCTOBCPHOCTH UX PEIYJILTATOB

MeTtoauyecKkue peKOMeHAANHU JAJs CTYI€HTOB M0 U3y4eHHIO TN CHHNINHbI

Hcnosab3oBaHue MaTepuasia y4eOHO-MeTOAUYECKOr0 KOMILJIEKCA TUCIUILINHBI

Ha nepBom sTane HeoOX0AMMO 03HAKOMUTHLCA C paboyeil mporpaMMoi TUCIUTUIIMHBL, B

KOTOPOM PacCMOTPEHO COJepKaHUe TeM AMCHUUIUIMHBI JICKIIMOHHOTO Kypca, B3aUMOCBS3b TEM

JIGKIIHfI C Ha60paTOpHI>IMI/I U MPAKTUYCCKUMHU 3aHATHAMHU, TCMbl U BHU/IbI CaMOCTOSITEIILHOU

pabotsl. [lo kaxaomMy BHIY CaMOCTOSITETbHOM pabOThI MPEAYCMOTPEHBI ONpeaenéHHbIe Gop-
MBI OTYETHOCTH.

TexHoJI0TMYEeCKAsi KAPTA CAMOCTOATEIbHOI PadoThI CTyIeHTa

| Kom | Bun nestenbHOCTH CTYJJ€HTOB | Wrorosblit | Cpenctea m | O6nem |
2




peanusy MPOOYKT TEXHOJIOTHH 4acoB
eMoOH CaMOCTOSITEIBHON | OolleHKH*
KOMIIETE paboTHI
HIMH
[IK-1 | Cbop MaTepualoB M IIOATOTOBKA [ OTYET IO MPAKTH- | OTYET IHCH- 16
[IK-2 [ muCbMEHHOTO OTYeTa MO MpaKTH4e- YECKHUM 3aHATHSAM | MEHHBIN
I1K-20
CKUM 3aHATHSAM IO 33JaHUI0 IPEero-
[1K-22
JlaBaTels
[IK-1 [IloaroToBKa NHCHMEHHOTO OTYETa| OTYET MO Jabopa- | OTUYET TMHUCH- 16
[1K-2 | mo mabopaTopHbBIM 3aHATHUSIM IO 3a- TOPHBIM 3aHATUSAM | MEHHBII
[IK-20
[IK-27 | AQHHMIO IpenoaaBaTesst
[K-1 KOHCIIEKT cobecenoBa- 20
[IK-2 | CamocTOATENBHOE N3YUYEHHUE IUTEPA- HUE
[1IK-20 [ Typsl mo Temam 1-11
I1K-22
Hroro 3a 4 cemectp 52
Hroro 52

5.2 Pabora ¢ 1uteparypoi

JIns1 ycrenmHoro 0oCBO€HUs TUCIUIUINHBI,
YUTH MPEICTABJIICHHBIEC TEMBI IO PEKOMEHYEMbIM UCTOYHHKAM HUH(OpMaInu:

HGO6XOJII/IMO CaMOCTOATCIIbHO AC€TAJIBHO U3Y-

Ne Pexomennyemble HCTOUHUKN HHGOPMALTH
wn | Temsr  mus CaMOCTOSITEIIHLHOTO (Ne rcTOUHMKA)
W3Yy4YEeHUS OcHoBHast | HomonmaurensHas | Metomudeckas | MTaTepHeT-
pecypebl

1 [ Tema 1. BepostHocTHOE mpo- 1 1-2 1-3 1-2
CTPaHCTBO.

2 | Tema 2. OcHOBHbIE XapaKTepu- 1 1-2 1-3 1-2
CTHUKU CIy4ailHOM BEJIMYUHBI.

3 | Tema 3.CX0AMMOCTb CITy4ailHOTO 1 1-2 1-3 1-2
rpolecca.

4 [ Tema 4. HeripepsIBHOCTB U - 1 1-2 1-3 1-2
bepeHrpyeMocTb  CIy4aiHoro
mpolecca.

5 [ Tema 5. CrauuonapHsie cirydaii- 1 1-2 1-3 1-2
HBIE MPOIECCHI.

6 [ Tema 6. HopmanbHble citydaii- 1 1-2 1-3 1-2
HbIE MPOLECCHI.

7 | Tema 7. MapkoBckue ciiydailHble 1 1-2 1-3 1-2
MIPOIIECCHI.

8 | Tema 8. HHurterpupoBanue ciry- 1 1-2 1-3 1-2
YalHBIX MPOLIECCOB B CpEIaHE-
KBaJPAaTUIHOM.

9 [ Tema 9. ®opmyina 3amMeHbI nepe- 1 1-2 1-3 1-2
MEHHBIX B CTOXaCTUYECKOM HH-
terpaie Uro.




10| Tema 10. CnexrpanpHas III0T- 1 1-2 1-3 1-2

HOCTb.
11| Tema 11. JIuneiinag fuHamMuye- 1 1-2 1-3 1-2
CKasg CHCTEMa IOJ IEHCTBUEM

CITy4YalHBIX BO3MYIIICHUM.

Ilepeyens 3axaHuii M 32124 VISl CAMOCTOSATEIbHON padoThI
1. ITocTpouTh HOPMUPOBAHHYIO KOPPEIALUOHHYIO (DYHKIIHIO HEMTPEPHIBHOTO
HOPMAaJIbHOTO CTallMOHAPHOTO  CIy4armHOTO Ipolecca, KOTopas MMEET BUL

a .
K(T) = e-ar| (cos BT+~ Bsin B T|), [A€ MapaMeTPhl 0. U B paBHBI, COOTBETCTBEHHO, 10
Ba-pHaHTaM:

a) 0=0,45 1/cyt; p=1,2 1/cyT; = =3,26 u o, =0,4.
0) a=0,5 1/cyT; p=1,5 1/cyT; x =3,2 u 5, =0,45.
«=0,35.

2. HaliTu MHTEHCUBHOCTH BBIOPOCOB HENPEPHIBHOTO HOPMAJIBHOI'O CTALIMOHAP-
HOT'O CITy4alHOrO Mpolecca 3a YpOBeHb a = x + 1,50 U CpeaHIOI0 MPOJIOIKUTENb-
HOCTb BBIOPOCOB (110 BapHaHTaM - CM. IPEABIIYIIYIO 3a/1auy).

3. AJropUTM MOCTPOCHUS KOPPEISAITMOHHYIO (PYHKITUIO HOPMAJIBHOIO CTaIlUO-
HapHOTO CIyYaiHOro mpoliecca N0 CTATUCTUYECKUM JaHHBIM.

4. TlpuBectu GopMyYJIbI U pacCUUTATh IAPAMETPHI O U f KOPPEIALUOHHOM
byHKuMM 331249 1 MO CTATUCTUYECKUM JaHHBIM €€ MMOCTPOCHUS.

5. CnektpanbHOE pa3yiokKEHUE CIyYailHBIX MPOLECCOB

6. CBOMCTBA CIEKTPAIBHON INIOTHOCTH

7. benpii mym

8. Brienenue cramoHapHOW COCTABIISIIOINIEH BPEMEHHOTO psifa

9. Jlokasats, utoB)o=0,6 1/cyt; B=1,7 1/cyT; * =3,0uc

1 —a|r]-iwr 203 .
S(w)=—,[e r (l+a|TI)dT= —_
21 - Tw +a)

10.ITapameTpsl BpeMEHHOTO psaa

11.IIpoTokon HaOMIOAEHUI

12. BoijiesieHue CTalMOHapHOW COCTABIISIONIECH BPEMEHHOTO P
13. Yro takoe uens Mapkosa? [Tpumep.

14. Onpenaenenue TPOCTEUIIET0 MOTOKA COOBITUM.

15. ITotoku [Tanbema

16. IToroku Dpnanra

17. Mopnenu u xapakrepuctuku CMO

18. Tlokazarenu 3¢ dexruBHOCTH CMO

19.Yto Takoe pa3mMedeHHbIN rpad COCTOSHUN CUCTEMBI?
20. CymnocTs ypaBHeHnii Konmoroposa.

21. ®uHanbHBIE BEPOSITHOCTU COCTOSIHUSL CUCTEMBI.

22. Tlponecc Tubenu M pa3sMHOKECHHUS

23. 3apaua DpnaHra




24. Muoroka"ainsable CMO ¢ oxunaHueM

25. B pesynbrare 00pabOTKH CTATUCTHYECKUX JTAHHBIX 110 MHTEPBAJIaM MEXy
coOBITHSIMU B TTOTOKE [laibmMa mosy4deHbl 3Ha4eHHs TI0 BApUAHTaM:

a) M(T) = 2 muH, 67 = 1 MUH. 6) M(T) = 1 mun, or= 0,33 mMuH.

[TogoOpath MOPSIAOK COOTBETCTBYIOIIETO MOTOKA Dpianra. OnpeaeuTh mioT-
HOCTb PacHpeiesieHus ¢, TOCTPOUTh rpa)Ky UCXOJAHOU U SPJIAHTOBCKOM IJIOTHO-
CTEU paclpeieIcHus.

26. Iloctpouts pazmeuennbiit rpad coctosiHuit CMO 1151 cXeMbl «Tubenu u
Pa3MHOXKEHUSD.

27. Pemuth 3aauy DpiaHra, T.e. HAUTH TapaHTHIO 00CITYKHUBAHUS U TTPOITYCK-

HyI0 criocooHocTh CMO mtst n=2 u 3Ha4eHusx (A, ), 1/4 mo BapuaHTam:
a)A=1,5, u=1,0;, 6) A=4, u=3,; B) A=0,4, u=0,2; 1) A=7, u=8.

28. Nmeerca tpexkananbHass CMO ¢ oxuganveM. MTHTEHCMBHOCTH IMOTOKA
3aBOK paBHa A, MHTEHCHUBHOCTh OOCITyXHMBaHUS U . ONpenenuTh CIEAYIOUINe
nokazarenu CMO:

— KO3 (DULIMEHT 3arpy3KH CUCTEMBI;

— KO3(D(PUIIUEHT 3arpy3Ku OJJHOTO KaHaa;

— BEPOATHOCTb TOT'0, UTO BCE KaHAJIbI B CUCTEME CBOOOHBI.

Tabnuua — BapuaHThl 3HaU€HHI TapaMeTpoB

BapuanTsr
[TapameTpsl
A b B r
A 0.5 0.7 0.8 1
U 1 1 2 2

29. Nwmeetrca tpexkaHaiabHas CMO c oxunanueM. IHTEHCMBHOCThH IOTOKa
3asBOK paBHa A, HHTCHCUBHOCTh 00cykuBaHus U . [Io mapamerpam npeaplayIei
3a7a4M ONpeAEIuTh ciieayromue nokasareau CMO:

— BEPOSITHOCTh TOT'O, YTO BCE KaHAJIbI 3aHATHI;
— CPEJIHIOIO JUTMHY OYepEeu;
- CpeIHEE BpEeMSs 0XKHUJIaHUSI B OUEPE]IN.

CamocrosiTenbHas padboTa

Tabnuma — BapuanTel caMOCTOATEIBHBIX paboOT

Howmep no

Cnucky




12a 112128 1.2a] 1.2 [1.28]1.2a] 1.26 [1.28] 1.2a] 1.26|1.25
3 |lelal 36| 34|l 3|ala] 3|3
7 lalsg| 54|79 5|69 8|6
10 9|12 128 | 10] 11| 121012 11 |10
Bompocsr | 16 |11 ] 14| 13| 11| 14| 16| 15| 16| 15| 14 |13
Wsamaun | 18 | 15| 17| 19|13 | 17| 19| 18] 18| 19| 18 |17
24 |17 24] 25|19 27| 28| 27|28 | 25| 29 |28
20 |29 21] 23|25 21| 24| 24 |26 | 26| 22 | 22
20 23
[TpogomxeHnre TabauIbI

Homepmo 13114 |15 |16 |17 |18]19 |20 |21 |22 | 23 | 24

Crucky
122|126 |12 122|126 [ 12121126 [12 |12 [1.26 1.2
4 4 B 4 3 B a 4 B a 4 B
7 19 (35 (8 |3 (3|5 |3]4]38]3
10 [11 |8 12|11 |o |7 |12]6|7 116
Bompocer | 16 |15 |12 | 13 [13 |10]11 |15 |10 |12 | 14 | 10
Wsamaun | 17 |18 |14 | 18 [19 | 14|16 |19 |16 |15 18 | 13
24 25 [17 |29 |25 [17|19 |27 [19 17| 29 | 18
21 |20 |24 |23 |21 |28|27 |23 [25]28 | 26 |28
20 24 |24 22 | 26 22

Bomnpocs! 11 caMoCTOSATEILHON TPOPadoTKK

XN R WD =

14.

15.
16.
17.
18.
19.

Buel ciryyaliHbIX TPOLIECCOB
OCHOBHBIE XapaKTEPUCTUKH CIIy4allHBIX IIPOLIECCOB
HopmanbHblii cTallMOHApHBIN CIIy4alHbIN IIPOLIECC

Bb16pochl HOpMaIbHBIX CTAI[MOHAPHBIX CIIyYalHBIX MPOIECCOB, UX XapaKTEPUCTUKU

ANTOPUTM MTOCTPOCHUSI KOPPEIAIHMOHHOW (PYHKIIUU MO ONMBITHBIM JaHHBIM
CranuoHapHBbIe ClTy4aiHbIe TPOLIECCH B IIUPOKOM M Y3KOM CMBICIIE
CrexTpalibHOE pa3oKEeHHUE CITyYallHbIX MPOLECCOB
CBolicTBa CIEKTPAIBHOM TNIOTHOCTH

benslit mym

CTPaHCTBO

. [TapameTpsl BpeMEHHOTO psijia

. [IpoToxon HabIIOAEHUI

. Beiienienne cTaimoHapHON COCTaBJISIIONIECH BPEMEHHOTO psifia
. MapkoBckwuii cirydaiiHblii iporiecc. JluckperHoe BpeMsi U HeNpepbIBHOE (ha30BOE IPO-

MapkoBckuit ciyvaiHblii mporecc. HenpepbsiBHOE BpeMs U JUCKpeTHOE (Pa30Boe Mpo-

CTPaHCTBO

CBolicTBa MapKOBCKHUX ITPOLIECCOB
[ToToku ciy4yailHbIX COOBITHI, UX CBOWCTBA

[Ipocreiimmii MOTOK COOBITHIT
IToroku ITanpma
[ToToku Opnanra



20.
21.
22.
23.
24.
25.

—

Monenu n xapakrepuctukn CMO
3amaua DpiaHra

Muorokanaiabubele CMO ¢ okHIaHUEM
[Toxazarenu >3¢pdpexruBHOCTH CMO
[Tpouecc rubenu U pa3sMHOKESHHUS
Pa3meuennslii rpaduk coctosauit CMO

Pexomenayemas aureparypa
OcHoBHasi iuTEpaTypa:

CemakoB C.JI. CinyyaiiHbl€ MPOLIECCHI: BBEICHUE B TEOPHUIO U MpuiioxkeHus. M:. @uHa-
kamemust, 2011.
JonotHUTeILHAS JIUTEpaTypa:

Bonkos 1.K., 3yes C.M., LisetkoBa I".M. Cnyuaiinsie npoueccel. M.: MI'TY nm. H.O3.
baymana, 2009.

Cemaxos C.JI. BoiObpocs ciyuaiinbix nporeccoB. M.: Hayka, 2010.
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