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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HGJIB 1 — cnoCOOHOCTh BBISBIIATH U HCCiIca0oBaTb MaTCMaTHICCKUEC MOJCIIN, OTHOCAIIHNECCA K
TE€OpHUHU MacCCOBOI'O 06CJ'Iy>KI/IBaHI/I$I, B KOHKPETHBIX IIPAKTHYCCKHUX CHUTyalusdax C y‘léTOM

BO3MOXXHOCTEH  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJOTHH, MNPOrpaMMHUPOBAaHUS U
KOMITBIOTEPHOM TEXHHKH.
Ienp 2 — cmocoOHOCTh cO3/aBaTh M AHAIW3UPOBAaTh HOBBIE AHAIUTUYECKUE U

HMUTAIIMOHHBIC MOJCIIN B TCOPHUH MaCCOBOI'O O6CJ'Iy>KI/IBaHI/I5I.

2. MecTO AMCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHasi NUCHUIUIMHA OTHOCHUTCS K 4YacTH 00pa30BaTeNIbHOM Mporpammsl, (GpopMupyemoin
Y4aCTHUKaMU 00pa30BaTeNIbHBIX OTHOLIEHUH. [IJ1s €€ yCHelHOro OCBOeHHsI HEOOXO UMbl 3HAHUS U
yMEHUSs, TpUOOPETEHHBIE B PE3Y/IbTAaTe U3yYCHHUS MaTEMAaTUYECKOT0 aHau3a, TuddepeHInaTbHbIX
YPaBHEHHUI, TEOPUU BEPOSATHOCTEH, TeXHONoruu nporpammuposanus. Kypc «Teopus maccoBoro
OOCITy’)KMBaHUSI W CTATUCTUYECKOE MOJCIMPOBAHUE)» JOJDKEH CIY)XHTh (OPMHPOBAHUIO Y
oOyuarolerocst o0Iero B3risa Ha MaTEMaTUKy KakK Ha €MHYIO HAyKy, pa3JInYHbIe YacTH KOTOPOH
B3aUMOCBSI3aHbl JIOTUYECKH W MHTEIPUPOBAHO IIPUMEHSIOTCS MPU PELICHUM MPAKTHYECKUX 3a]ad.
[Tony4yennsie B kypce «Teopuss maccoBoro oOCHyXMBaHHUS M CTaTUCTUYECKOE MOJCIMPOBAHHE)
3HaHUSI HEOOXOAMMBI JUIsl IIPOJOJIKEHUS 00YUEeHHsI B MarucTpaType 1o HamnpasieHuo MaremaTuka
Y KOMIIBIOTEPHBIE HAYKH.

3. [InaHupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydyeHus AUCLMILIMHBI HAIPaBJiIeH Ha (POPMUPOBAHUE CIEAYIOLUIMX KOMIETCHUIUI
B cootBercTBUU ¢ ®I'OC BO, OOII BO 1 npuodpeTenne cieayonmx 3HaH!i, yMEHUI, HABBIKOB U

(unu) ombITa AESITENEHOCTHU:

Dopmupyemas
KOMMNeTeHIHs
(koa u opmyJIHpPOBKA)

HNaankaTop 10CTHKEHUSA
KOMIeTeHIIN U
(kox M popMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

IIpodeccnonanbHble KOM

neTeHI I

IK-3

CnocobeH co31aBath U
HCCIIEIOBATh HOBBIE
MaTeMaTHYECKHE MOJIEIIN
B €CTECTBEHHBIX HayKax,
MPOMBIIIIJICHHOCTH U
Ou3Hece, ¢ y4eToM
BO3MOYKHOCTEH
COBPEMEHHBIX
WH(POPMAITUOHHBIX
TEXHOJIOTHH U
MIPOrPaMMHUPOBAHUS U
KOMITBIOTEPHOUN TEXHHUKH

H-IIK-3.1

3HaeT OCHOBHBIE METOIBI
MPOSKTUPOBAHUS U
MPOU3BO/ICTBA
MIPOrPaMMHOTO MTPOYKTa,
MPUHIUIEI TOCTPOCHHS,
CTPYKTYPBI U TPHEMBI
paboThI ¢
MHCTPYMEHTAJIbHBIMHU
CpeICTBaMH,

IO IJICPIKUBAIOIIMH
CO3/IaHHE TPOTrPaAMMHBIX
MIPOJYKTOB U
MIPOTPaMMHBIX
KOMILIEKCOB, UX
COTIPOBOX/ICHUS,
aJIMHHUCTPUPOBAHUS U
pa3BUTHS (IBOJIIONINN).

3HaThb!

- 00IIY 0 XapaKTePUCTHKY 3aa4d TCOPUH
MacCOBOTO OOCITYKHBaHUS;

- CUCTEMBI OITUPAIOIIUECS HA MPOIECCHI
rUOeIN U Pa3MHOKCHUS;

- CBOWCTBA U XapPaKTEPUCTHKH BXOHBIX
MMOTOKOB;

- pacmpeaenenrne Jpianra;

- CHCTEMBI, OIIMCHIBAEMBIC TTPOIIECCAMHU
ru0eNn U Pa3MHOXKEHHS B CTAIIHOHAPHOM
peKUME;

- IPUMEPBI TPOCTEHIINX CHCTEM MaCCOBOTO
00CITy>KUBaHHUS;

- OCHOBHBIC MTPUEMBI CTATUCTUYECKOTO U
MMHTAIMOHHOTO MO/ICTTMPOBAHUSL.

H-MK-3.2

YMeTh:




YMeeT ucrnonb3oBath
METOIbI POSKTUPOBAHUS U
MIPOU3BOICTBA
MIPOrPaMMHOTO

MPOIYKTA, TIPUHIIUATIBI
MOCTPOCHUS, CTPYKTYPhI U
pHUeMBbl paboTHI ¢
WHCTPYMEHTAIbHBIMHU
CpeaCTBaMH,

IO I/ICPIKUBAIOIIIMH
CO3J/IaHUE TIPOTPAMMHOTO
MPOIYKTA

- UCTIONTb30BaTh MPUEMBI AaHATUTHYECKOTO
MMHTAIMOHHOTO MOJICTTUPOBAHUSI, OMTMCHIBAS
paboTy OCHOBHBIX THIIOB CHCTEM MacCOBOT'O
00CITyKUBaHMSI,

- UCTIOJIb30BaTh MPHEMBI aHAITH3a PAOOTHI
CHCTEM QHATUTUICCKUMHU M CTATHCTHICCKUMU
CpEeICTBaMHU.

HN-M1IK-3.3

HMmeeT npakTudecKuid OMbIT
MPUMEHEHNA YKa3aHHBIX
BBITIIE METOAOB B
TEXHOJIOTHH

Baapers:

MIpHEMaMH{ IOCTPOEHUS] UMUTAIIMOHHBIX
MOJIeJIeH CUCTEM MacCOBOTO 00CITYKUBAaHHS
Ha KOMIIBIOTEPE C HCII0JIb30BAHUEM
COBPEMEHHBIX 00BEKTHO-OPHEHTUPOBAHHBIX
SA3BIKOB, HABBIKAMU TCCTUPOBAHUSA ITPOTrpaMM,
HaBbIKaMU aHain3a padotel CMO nipu pa3HbIX
BXOJHBIX YCJIOBHSIX.

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIseT 3 3a4eTHble enuuuiibl, 108 akaa. gacos.

Ne Tembl (pa3nesnl) Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIETO
n/n AUCUUILIUHDI, BKJIIOYASl CAMOCTOSITEIbHYI0 KOHTPOJISI yCIIeBAeMOCTH
HX cOo/iep:KaHue padoTy CTyAeHTOB,
H X TPYI0EMKOCTh dopMa NpPOMeKYTOYHOM
(B aKazeMHYecKHX 4acax) arrecTanuu
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BBopanas nexmusg. OOmas

1 |XapaKTepucTHKa 3axad 8 1 1 3amanust s
TEOPUH MacCOBOTO CaMOCTOSITEIIbHOM PadOThI
00CITyKHBaHHS
Bpemennas quarpamma 3amaHus s

2 8 1 1 1 N
CMO. ®opmymna JlutTina CaMOCTOSITEILHON Pa0OTHI

3amaHus s

3 [Iponeccer rubenu n 8 1 1 2 CaMOCTOSITEIbHOM PadOTHI.
Pa3sMHOKEHUs CamocTrosiTensHas

paboralNel.

4 [Ipouecc uucroro 8 1 1 3amanus s
Pa3MHOKEHUsI CaMOCTOSITETIbHOMN padoTHI
[IpuMmeHneHune npouecca

5 |rubenu u pa3MHOKEHHS K 8 1 1 1 4 |IIpaktuueckas pabora Nel
paznuuaeiM CMO

6 |Bxomdmuii moToK 3asBOK U 8 1 2 |3amanus mug




€ro CBOMCTBa CaMOCTOSTCIILHOU pa6OTI>I

OCHOBHBIC XapaKTEPUCTHKH 3agaHus A

7 8 1 1 2 .
MyacCOHOBCKOTO MOTOKA CaMOCTOSITEIIbHOI pabOoThI
8 |PacmpenencHue Dpnanra 8 1 1 3anamm s N
CaMOCTOSITETIbHOMN padoThI
9 CMO B crammonaprom 8 1 2 1 4  |[Ipaktuueckas pabora Ne2
pexUMe
Knaccnueckas CMO: M/M/1. SaaHus IS
10 |(MmuramuoHHOE 8 1 2 2 A . .
CaMOCTOSITETbHOM PadoThI
MOJICIMPOBAHHE CHCTEMBI.
11 |Cucrema M/M/oo 8 |11 | [Sasauns L

CaMOCTOSITETIbHON padoThI

3amanus s
12 |Cucrema M/M/n 8 1 1 1 5 |camocTosTEIBHOM PAbOTHI
[IpakTnueckas padora Ne3.

3aganust It

13 |Cucrema M/M/1/V 8 1 1 1 .
CaMOCTOSITEITLHOM pabOTHI
Cucrema M/M/ncn 3
14 |oOcmyXHBaKOIIUMHU 8 1 1 1 afiaHHi U .
CaMOCTOSITETFHOU PabOTHI
npuOOPaMH H C TIOTEPSIMU
15 Cucremsr M/M/1/00/m, 8 1 1 1 SagaHus s
M/M/oo/oo/m, M/M/n/VIm CaMOCTOSITEIbHON paboTHI
WmuranyuonHoe u
16 |cTatucTHUeckoe 8 1 3 1 7 |I[IpakTuueckas pabora N4,

mozaenupoBanue CMO

N

0,5 | 33,5 [Ik3amen

HUTOI'o 16 | 16 6 [ 051695

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Paznen 1. Bpoanasa Jexkumsa. OOmasi XxapakTepucTHKa 3aJa4 TeOPUM MacCOBOI0
00CTy:KNBAHMS.

Ucropust BozHmkHOBeHuss TMO, OCHOBHBIE MOHATHSA, NpuMepbl, TUNbl CMO, TUCHUTITUHBI
ouepenu, OCHOBHBIE Xapakrepuctuku CMO, 3agaun TMO.

Pa3nea 2. Bpemennas quarpamma CMO. ®@opmyaa Jintraa.

Paznea 3. IIponecchl rudesin 1 pa3MHOMKEHHS.

BoiBox cucrembl auddepeHnnanbHbIX ypaBHEHHH, omucbiBaromux padoty CMO. [luarpamma
MHTEHCUBHOCTEN MEPEXO0B.

Pa3nea 4. IIpouecc 4uCTOr0 pa3MHOKEHHUsI.

I[Tporecc 4MCTOrO pa3MHOXKEHUS B YACTHOM U OOIIEM CITydasiX.

Pa3nen 5. [IpuMenenue npouecca rudejiv u pa3MHoOKeHHs K pa3iauunbiM CMO.

Bugpl cuctemsl ypaBHEHUH 71 Tporiecca THOenu U pa3sMHOXKEHUS IPUMEHHUTENBHO K Pa3IuyHbIM
CHUCTEMaM MacCOBOTO 0OCIYKHBAaHUS (C MOTEPSIMH, C OKUTAAHUEM, 3aMKHYTasi CUCTEMA).

Pa3nes 6. Bxoasimuii nOTOK 3asBOK M €ro CBOMCTBA.

CBolicTBa: CTallMOHAPHOCTh, OPAUHAPHOCTh, OTCYTCTBUE MOCIEAECUCTBHUS.

Pa3nes 7. OcHOBHBIC XapaKTePHUCTHKH IIyaCCOHOBCKOI0 MOTOKA.

OcCHOBHbBIE XapaKTEPUCTHKU ITyaCCOHOBCKOI'O IOTOKAa: MaTeMaTU4YeCKOe OXKUAAHHE, TUCIEepPCHs.
ITokxazarenbHOE paclpeneaceHre NPOMEKYTKOB BPEMEHHU MEKY ITOCTYIUIEHUSIMU COCETHUX 3as1BOK.
Paspnen 8. Pacnpenesnenune Jpianra

Pa3nesn 9. Cucremsl, onuceiBaemMble NnpouneccaM rudejim U pa3MHOKEHHS, B CTAMOHAPHOM
peskume.

BriBoa popmyn aiist BepositHocTel coctossnuii CMO.

Pa3nen 10. Knacenueckas CMO: M/M/1.




Onucanue CHUCTEMBI, BBIBOI (OPMYI JUIsS: BEPOSTHOCTEH COCTOSIHHMA, CPEIHUX XapaKTEPUCTHK,
nmocTpoeHrne rpaduKoB, MCCICIOBAHNWE 3aBUCUMOCTEH BEJIMYMH. VIMUTAIIMOHHOE MOJEIMpPOBAHHE
cucteMbl M/M/1, BEIYKCIIEHNE CPETHUX XaPAKTEPUCTHK.

Pa3zgen 11. Cucrema M/M/o.

Ornucanue CUCTEMBI, BEIBOJT (DOPMYIL

Pa3zgen 12. Cucrema M/M/n.

Ornucanue cucteMsl, BEIBO (hopmyit, aHau3 pabotet CMO.

Paszngea 13. Cuctema M/M/1/V.

Ornucanue CUCTEMBI, BEIBOJT (DOPMYIL

Pazgea 14. Cuctema M/M/n ¢ N 00¢/1y;KMBAKO UMY NPUOOPAMH U € IOTEPAMHU.

OnucaHue cUCTEMBI, BEIBOJT (DOPMYIL

Pasnea 15. Cucremnr M/M/1/c0/m, M/M/co/co/m, M/M/n/V/m.

Ornucanue cucreM, BBIBOJ POpMYII.

Paszgen 16. HNmMuTanuoHHOe W CTATHCTHYECKOEe MOJAEJHPOBAHME CHCTEM MAacCcOBOIro
00CTy:KNBAHMS.

[IpoGnemMbl MomenupoOBaHUs, cXeMa MoJeaupypliero airopurma padborst CMO, reHepupoBaHue
3HAYEHUM CIIy4YallHOM BEJIIMYMHBI C 3aJaHHBIM 3aKOHOM pachpenesieHus. Hroanchl MMHTalMOHHOTO
MOJICTIUPOBAHUS U TECTUPOBAHUS ITPOTPAMM, ITPUEMBI CTATUCTUUECKOTO MoeaupoBaHus. [Ipuémbl
aHaym3a paboThl CHCTEMBI MACCOBOTO OOCTYKUBAHUSI.

5. O0pa3oBareibHbIe TEXHOJOTHMH, B TOM YHCJe TEXHOJOTHH 3JIeKTPOHHOTO O0y4YeHHs W
JAUCTAHIMOHHBbIE 00pa3oBaTejbHbIE TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AHCIIHIIHHE

B npornecce 00ydeHus UCIONB3YIOTCS CIeyIoIIne 00pa3oBaTeIbHbIE TEXHOIOTHHU:

BBoanas Jekuus — 1a€T IepBOE UEIOCTHOE NIPEACTABICHUE O TUCHUIUIMHE U OPUEHTUPYET
CTyJEHTa B CUCTEME WM3y4€HUS NaHHOW NUCUMUIUIMHBL. CTyIEHTHI 3HAKOMATCA C HAa3HAYECHUEM U
3aJa4aMi Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHUIUIMH U B CHCTEME MOATOTOBKH B
nenoMm. Jlaetcst kpaTkuil 0030p Kypca, UCTOpHsS Pa3BUTHUS HAYKU U MPAKTHKH, JOCTHXKEHHS B ATOM
cdepe, UMEHa M3BECTHBIX YUYEHBIX, M3J1araloTcsl MEepPCIEKTUBHBIE HAIllpaBieHUs HucciaenoBaHuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OpraHU3allMOHHbIE 0COOEHHOCTH paboThl B paMKax
JAHHOW JMCHUIUIMHBI, a TakKe JaeTcsl aHalu3 pPEKOMEHIYyeMOH y4yeOHO-MEeTOINYEeCKOU
JIUTEPATYPHL.

AxkageMuyeckas JeKuus ¢ 3JIeMeHTaMH JIeKIIUH-0ece/ibl — I0CIEI0BATEIBHOE
U3JI0KECHUE Marepuana, OCYLIECTBIAEMOE IMPEUMYILIECTBEHHO B BUIE MOHOJIOrA IPENOAaBaTelIs.
DneMeHTHI JIeKIIMU-0ece/lbl 00ecIeunBat0T KOHTAKT IPENoAaBaress ¢ ayIuToOpueH, 4To MO3BOJISET
NpUBJIEKaTh BHUMAaHHE CTYJEHTOB K Hauboyiee Ba)XKHBIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJICKATh
UX B Y4€OHBIN MpoLiecc, KOHTPOJIUPOBATH TEMII M3JI0KEHUS y4eOHOT0 MaTepHala B 3aBUCUMOCTH OT
YPOBHS €70 BOCIIPUATHS.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HAaBBIKOB I10 3aKPEIUICHUIO TIOJYYCHHBIX Ha JICKI[UU 3HAHUU.

Koncynbranum — Buj ydeOHBIX 3aHATUH, SBIAIOLIUNCA OJHOW U3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ pa®oThl  cTyaeHToB. Ha  KOHCydbTanmusx 1O  MpockOe  CTYICHTOB
paccMaTpuBaIOTCS HaumOoJiee CIIOKHBIE MOMEHTHI IPU OCBOGHMM MarepHajia JUCLMILIUHBL,
[IPENOIaBaTelIb OTBEYACT HA BOIPOCHI CTYACHTOB, KOTOpPHIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHOM pabOTHI.

6. IlepeyeHb JIMIIEH3MOHHOr0 MW (WJH) CBOOOJHO PACIPOCTPAHSIEMOr0 IMPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJIEHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE



B niporiecce ocyiiecTBiaeHUS 00pa30BaTEeILHOTO MPOIIecca IO AUCIUILTNHE HCITOJIB3YIOTCS:

st OPMUPOBAHUST MATEPUATIOB JJIsi TEKYIIETO KOHTPOJS YCIIEBAEMOCTH WM TPOBEICHUS
IIPOMEXKYTOYHOM aTTeCTaI|H, U1 HOPMHUPOBAHUS METOAMUYCCKUX MATEPUAIIOB 10 JTUCIUILIMHE:

- nporpammel Microsoft Office;

- u3garenbekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coOBpeMeHHbIX TNPodecCHOHANBbHBIX ©0a3 JaHHBIX H HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTeIbLHOI0 Mpoiecca mo
AUCHHILINHE (MPU HE00X0AMMOCTH)

B npouiecce ocyiiecTBiaeHUs: 00pa30BaTEIBLHOrO MPOLEcca 0 AUCUUIIIIMHE UCIIONIb3YIOTCS:
- ABTomMaTu3upoBaHHas OouomoredHo-uHpopmannonHas cucrema «kbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnnoTeunas cucreMa «Jlaupy https://e.lanbook.com

- DnekrpoHHas OubroTeunas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoreyHas cucreMa «KOHCYyNbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH «UHTepHer» (mIpM He00XOAUMOCTH),
PEKOMEHyeMBbIX JJIs1 OCBOCHHS I CUHMIIIMHbBI

a) OCHOBHAasI JIMTepaTrypa
1. Kysnenona B. A., Hukynuna E.B. Beenenue B Teopro MaccoBoro oocinykupanus. Tekcrt
nekuui, Spocnasib, 2005. http://wwwe.lib.uniyar.ac.ru/edocs/iuni/20050290.pdf
2. Huxkymuna E. B. Teopust MmaccoBOro o0CIIy>KHBaHUS: MPAaKTUKYM - SIpociasib: AplY,
2017.

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. B. B. Prikos, /I. B. Ko3bipeB OcHOBBI T€OpUH MaccoBOro OOCIYKUBaHMs: OCHOBHOM
Kypc: MapKOBCKHE MOJIENH, METOJbl MapKoBH3aluu: yuel. mocoOue ansi By30B - M.,
NHOPA-M, 2017
2. KaprameBckuii B. I'. OcHOBBI Teoprur MaccoBOTO OOCTYXKMBaHHS: YICOHHUK IS BY30B -
Mocksa: I'opsiuas nunus - Tenexom, 2013.
https://www.studentlibrary.ru/ru/doc/ISBN9785991203463-SCN0000/000.html

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs 1JIsl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCHUILINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMas JIsi OCYIIECTBIEHHUS 00pa30BaTEIbLHOTO
mpoliecca 1o AUCHUIIIMHE BKIIIOYAeT B CBOM COCTaB CIielMaTbHbIE TTOMEIICHHUS:

- y'-Ie6HBIe AYJUTOPUHU IJIA TPOBCACHUS 3aHSATHU JICKIIMOHHOI'O THIIA,

- y4eOHBIC ayIUTOPUU AJIsl IPOBECHUS MPAKTUYECKUX 3aHITHI (CEMHHAPOB);

- y'-Ie6HBIe AYJAUTOPUHN IJIA TPOBCACHUSA I'PYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHﬁ;

- yaeOHBIE ayAUTOPUU JUIS TPOBENCHHUS TEKYIIEr0 KOHTPOJS ¢ TMPOMEKYTOYHON
aTTeCTaIlnu;

- IOMEMICHUS IS CaMOCTOSITEIbHON pabOTHI;

- IOMCUICHUA I XPpaHCHUSA U HpO(i)I/IHaKTI/I'-IeCKOFO 06CJ'IY)KI/IBaHI/I5[ TEXHUYCCKHUX CPCACTB
o0OyueHusl.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
http://www.lib.uniyar.ac.ru/edocs/iuni/20050290.pdf
https://www.studentlibrary.ru/ru/doc/ISBN9785991203463-SCN0000/000.html

[TomerieHuss Ans CaMOCTOSATENBHOW pabOThl OOYHYAIOMIMXCS OCHAIEHBl KOMITBIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOUEHHMS K ceTH «lHTepHeT» M obecrnedeHueM JocTyna K
AIIEKTPOHHON MH(POPMAIMOHHO-00pa3oBarenbHoM cpeae Apl'Y.

ABTOp(BI):

HoteHT kKadenpsl 0011 MaTeMaTHKA Huxynuna E.B.



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Teopusi MaccoBOro 06C/Iy:KHBAHUS U CTATHCTHYECKOE MOJeTHPOBAHME)

MoH/1 OLIEHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 TUCHUILIUHE

1. TunosBbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTCPHAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TECKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

3aganus 1J19 CaMOCTOSITEIbHOM pPadoThI
(OanHvle 3a0aHUs BbINOIHAIOMCS CINYOEHMOM CAMOCMOSMENLHO
u npoeepsaomcs npenooasamenem 8 003amenbHOM NOpsAOKe 8 Haudle NPAKMUYecKo20 3aHAmusl,
HO He OYEeHUBAIOMCSL)
3aganus no teme Ne 1 «O01mas XapaKTepuTHKA 32/1a4 TEOPUH MACCOBOI0 00CTYKUBAHUS»:
Vopaxnenuss 1-3, crp.7-8. Ky3nenoBa B.A., Hukynuna E.B. Bengenue B Teopuro mMaccoBoro
obciyxuBanus/ Tekct nekuwmid, Spocnasib, 2005, 59 ctp. (+http://www.lib.uniyar.ac.ru)
3aganus no teme Ne 2 «Bpemennas nuarpamma CMO. @opmyaa Jinttiaa»:
Vopaxuenuss 1-5, crp.11. Ky3ueuosa B.A., Hukynuna E.B. BBenenue B Teopuro MaccoBOIO
obciyxuBanus/ Texct nekuuii, Spocnasib, 2005, 59 ctp. (+http://www.lib.uniyar.ac.ru)
3ananus no teme Ne 3 «IIpouecchbl ruéeu U pa3MHOKEHUS»
VYopaxnenuss 1-3, crp.13. Ky3neuoBa B.A., Hukynuna E.B. BBenenue B TeOpuro MaccoBOIO
obciyxuBanus/ Texct nexkuuid, SApocnarib, 2005, 59 crp. (+http://www.lib.uniyar.ac.ru).
3ananus mo teme Ne 4 «IIpomecc YUCTOro pa3MHOKeHU D
Vopaxuenuss 1-2, crp.16. Ky3neuoBa B.A., Hukynuna E.B. BBeaenue B Teopuio MaccoBOro
obciyxuBanus/ Texct nexuuid, SApocnasnb, 2005, 59 ctp. (+http://www.lib.uniyar.ac.ru)
3ananus no teme Ne 6 «Bxonsnimii HOTOK 3asiBOK U €T0 CBOMCTBA»
VYopaxnenus 1-5, crp.24. Ky3nenosa B.A., Huxkynuna E.B. BeaeHue B TeOopur0 MaccoBOTO
obcmyxuBanust/ Tekcr nekiuid, Spociasib, 2005, 59 ctp. (+http://www.lib.uniyar.ac.ru)
3ananus no teme Ne 7 «OCHOBHBIE XapaKTEPUCTHKHU ITyaCCOHOBCKOTO MOTOKa»
VYopaxuenus 1-3, crp.27-28. Kysnenosa B.A., Hukynuna E.B. BBenenue B Teopuro MaccoBoro
oOcnyxxuBanus/ Tekcr nexuuit, Spocnasns, 2005, 59 crp. (+http://www lib.uniyar.ac.ru)
3aganus mo teme Ne 8 «Pacnipenenenue Dpianray
VYopaxnenus 1-3, crp.31. Ky3nenosa B.A., Huxkynuna E.B. BBeaenue B Teopuro MaccoBOTO
obcmyxxkuBanusi/ Tekct nekmuit, Spocnasns, 2005, 59 crp. (+http://www.lib.uniyar.ac.ru)
3aganusa nmo teme Ne 10 «Kmaccuueckass CMO: M/M/1»
Vopaxuenus 1-3, crp.40. Ky3ueuoBa B.A., Hukynuna E.B. BBeaenue B Teopuio MaccoBOro
oOcnyxxuBanus/ Texcr nexuuit, Spocnasns, 2005, 59 crp. (+http://www lib.uniyar.ac.ru)
3aganus no teme Ne 11 «Cucrema M/M/coy
VYopaxnenus 1-2, crp.42. Ky3nenosa B.A., Huxkynuna E.B. BBenenue B Teopuro MaccoBOIO
obcmyxxkuBanus/ Tekct nekmuit, SApocnasns, 2005, 59 crp. (+http://www.lib.uniyar.ac.ru)
3aganus no treme Ne 12 «Cucrema M/M/ny»
Vnpaxnenus -3, crp.46. Ky3nenoBa B.A., Hukynmnua E.B. Benenue B Teopuro maccoBoro
oOcnyxuBanus/ Texcr nekuuit, Spocnasis, 2005, 59 crp. (+http://www.lib.uniyar.ac.ru)
3aganus nmo teme Ne 13 «Cucrema M/M/1/V»
VYopaxuenue 1, crp.49. Kysnenosa B.A., Huxynuna E.B. BBenenue B Teopuro MaccoBOro
obcyxkuBanus/ Texcer nekiuit, SIpociasis, 2005, 59 crp. (+http://www.lib.uniyar.ac.ru)
3ananus nmo teme Ne 14 «Cucrema M/M/n ¢ N 00cny>KUBaIOLUMH TPUOOPAMHU U C TOTEPSIMM



Vopaxnenus 1, ctp.51. Ky3nenosa B.A., Hukynuna E.B. BBenenue B Teopuro maccoBOro
obcmyxxuBanusi/ Tekct nekmuit, Spocnasns, 2005, 59 crp. (+http://www.lib.uniyar.ac.ru)
3aganus mo teme Ne 15 «Cucremsr M/M/1/c0/m, M/M/oo/oo/m, M/M/n/\//m»
Vopaxuenuss 1, crp.54. Ky3neunosa B.A., Hukynuna E.B. BBenenue B Teopuro MaccoBOro
obciyxuBanus/ Texct nekuwmii, Spocnasnb, 2005, 59 ctp. (+http://www.lib.uniyar.ac.ru)
3ananuss mo Teme Ne 16 «Craructudeckoe MmojaenupoBanne CMO»: HamucaThb OJIOK-CXeMy
UMHUTAaTOpa CHCTEMBI MacCOBOTO OOCITY)XMBAaHHS C IIyaCCOHOBCKMM BXOJHBIM IIOTOKOM,
MOKa3aTeIbHBIM 00CTyKUBaHUEM, HEOTPAHUYEHHON OYepe/iblo, BXOJHBIMU MMapaMeTpaMu: n, A, [L U
BBIXOJHBIMU — CpEIHSAS JJIMHA OuYepelld, CPEIHEE YHUCIIO 3aHAThIX IPUOOpPOB, CpeaHEE BpeMs
OKUJIaHUSI.

CamocrositeibHas padora Nel

(nposepra cipopmuposannocmu I1K-3, unouxamop HJ/I-I1K-3.1, 3.2)
1 BapuaHT
Nmerorcss nBe CMO. VY kaxaod U3 HUX 10 JBa mnpubopa ¢ OJWHAKOBOM CpeIHEH
IIPOU3BOJUTENIBHOCTBIO - TPH 3aBKHU B yac. BX01HbIE TOTOKU — €O CpeIHEN MHTEHCUBHOCTBIO TpU
3asBKU B yac. OJIHA U3 CUCTEM MOXET UMETh O4epe/ib, COCTOAILYIO He 0oJiee, YeM U3 JIBYX 3asBOK,
a BTOpas — C HEOrpaHWYEHHOU odepenbto. COCTaBUTh JUarpaMMmy MHTEHCUBHOCTEW IEPEXO0J0B U
cuctemy auddepeHnnaibHbIX YpaBHEHU, onuchiBatonmx padoty CMO.
2 BapuaHT
Nmerorcs aee CMO. V kaxaol W3 HUX TI0 4YeThIpe IpuUOOpa ¢ OJAMHAKOBOH CpeIHEH
IIPOU3BOJUTENIBHOCTBIO - TpPH 3asBKM B yac. BXOJHBIE NOTOKHM — CO CpeIHEH MHTEHCHBHOCTHIO
yeTbIpe 3as8BKH B yac. OfHa U3 cUCTeM — ¢ OTKa3aMu 0e3 ouepelniei, a BTopasi — C HEeOrpaHUUEHHOU
ouepenpto. COCTaBUTh JUarpaMMy WHTEHCHBHOCTEH MEpeXoJ0B M cuctemy aupdepeHInanbHbIX
ypaBHEHM, onucsiBaronux padoty CMO.
IIpaBuiia BeicTaBJ/IeHUS OLIEHKH 10 pPe3yJIbTaTaM CaMOCTOSITeIbHON padoThI:
MaxkcuManbHbI{ 0all 32 TOTHOCTHIO BBIITOJIHEHHOE 33aJJaHue — 5.
4 Oamna CTYAGHT MOJy4aeT, €CAW JHarpaMMbl IEPEXOJ0B BBIIOJHEHBI BEPHO, a CHUCTEMEI
muddepeHIMaTbHBIX YPaBHEHUI COCTABIICHBI C OJIHOM OLTHOKOM.
3 Oamma - aMarpaMMbl TIEPEXOJOB BBIOJHEHBI BEpHO, a B cHcTeMax AuQQepeHInaIbHbIX
YpaBHEHUI JOMYIIEHBI IBE-TPU C OLITUOKH.
2 Oawia — WIM JAdarpaMMbl TIEPEXOJI0OB COCTaBJIEHbl HEBEPHO, WM B CHUCTEMax
TuddepeHIMaIbHbIX YpaBHEHUH JOMYIIEHBI 6osee TPEX OIUOOK.
IIpakTnueckas padora Nel
(nposepka cipopmuposannocmu IK-3, unouxamop HJ/I-11K- 3.2)

[TpakTrueckast paboTa paccuuTaHa Ha 4 akaJeMHUYECKHX Jaca.
Omnucare ¢ MOMOIIBIO cUCTeM Au(pdepeHnanbHbIX ypaBHEHUH paboTy CHUCTEM C TOTEpsSMH,
YIIOBJIETBOPSIOUINX YCIOBUSAM:

CMO 1: n=2, A=2, p=1;

CMO 2: n=2, A=3, p=1;

CMO 2: n=2, A=2, u=2.
Haiitu BepositHocTH Beex coctossHuit CMO, pemunB mojiyueHHble cUcTeMbl. [IpuBecTu nmpumepsl
BOIPOCOB, Kacamoluxcs paboTbl CUCTEM, Ha KOTOPbIE MOXHO OTBETUTh, UMEs BBIPAKEHHS IS
BEPOATHOCTEN COCTOSTHUM.

IIpaBuia BeIcTaBJICHUS OLICHKH IO pPe3yJabTaTaM NPaKTHYeCKOil padoThI:

MaxkcuMaIbHBINA 0all 3a IIOJTHOCTHIO BBIIIOJIHEHHOE 3aJaHue — .
4 — TlpaBHJIBHO COCTaBIEHBI CHUCTeMBbI AH(pdepeHlnanbHbIX YpaBHEHHH, HO MPUCYTCTBYET
BbIUMCIIUTENbHAs OMMOKK. BepHO pemieHbl cHCTeMbl YpaBHEHHMM, HO OTCYTCTBYIOT TpeOyeMbl
IIPUMEPBL.
3 — IlpaBmibHO cocTaBieHB CUCTeMBbI NU((EepeHIINANBHBIX ypaBHEHUH, HO TPUCYTCTBYIOT IBE
BbIYUCIUTENbHAs OMMOKA. CUCTEMBl YpaBHEHHMI peIIeHbl ¢ OAHON BBIYUCIUTENBHON OIMOKOW U
OTCYTCTBYIOT TpeOyeMbl TPUMEPHI.
2 — HeBepHo cocTaBieHbl cucTeMbl. B penieHnn 6osee AByX BBIUMCIUTENBHBIX OIMIMOOK.



IIpakTnyeckas padora Ne2
(nposepra cipopmuposannocmu I[1K-3, unouxamop H/I-I1K- 3.2)
Hcnonb3ys HaiineHHble B JabopaTopHoil pabote Nel BEpOSTHOCTH COCTOSIHUH TpEX CHCTEM,
MOCTPOUTh HMX TpapuKd HaA TPEeX KOOPAMHATHBIX IUIOCKOCTAX (cBoed s kaxmoir CMO),
OTIpPEeNeNIUTh TPUOTUZUTETLHO MOMEHTHI BPEMEHH, B KOTOpPbHIE YCTAHABJIMBACTCS IPAKTHUYECKU
CTAIlMOHAPHBIA pekUM paboThl cucteM. Haiitu crammonapHble 3HaueHus BepostHocTelr CMO,
KO3((QHUIMEHT HCIONBb30BaHMS, CpPEeIHEe YHCIO 3aHATHIX MPHOOPOB, CpeIHEEe YUCIO CBOOOIHBIX
pUOOPOB, BEPOATHOCTD MOTEpH 3asBKU. [IpoBecTn cpaBHUTENBHBIN aHaH3 paboTer CMO.
IIpaBuia BeicTaBJIeHUS OLIEHKH 10 pPe3yJIbTaTaM NPaKTHYeCKOoil padoThI:
MaxkcuManbHbIN 6alT 32 TOJTHOCTHIO BBHIITOJIHEHHOE 33JJaHUE — 5.
4 — OrcyTcTBHE BBIYMCIUTENBHBIX OLIMOOK, HO HE MPOBEAEH CPAaBHUTENbHbIN aHanu3. Hamuuue
OJIHOI BBIYMCIIUTEIBHON OLIUOKHU B paboTe.
3 — JIBe BBIYMCIHTENbHBIE OIIMOKH B padoTe.
2 — bonee 1ByX BBIYMCIUTENBHBIX OIIHOOK.
IIpakTnueckas padora Ne3
(nposepra cipopmuposannocmu I[1K-3, unouxamop HJ/I-I1K-3.1, 3.2)
B wmacrepckoii 1m0 pPEMOHTY 4YacoB €CTh N MacTepoB, palOTaloUMX C OIMHAKOBOU
MIPOU3BOJUTENILHOCThIO. B TeueHue ceMuyacoBoro paboyero [HsS OT HAcCeJIeHHs B CpPEIHEM
noctynaer Ha peMoHT 30 4acoB, IpUYeM Ka)XIblii MacTep 3a OAWH pabouuii 1€Hb PEMOHTHPYET B
cpenneM 10 wacoB. PaccmarpuBaemblii MOTOK TpeOoBaHUN OyAeM CUHTATh IyaCCOHOBCKHM C
napametrpoM A=30. Bpemsi pemMoHTa MNONABIAIONICH YacTH YacOB HEBEJHMKO. B KamuTaibHOM
PEMOHTE Yachl HYKIAIOTCA CPaBHUTEIBHO PEAKO, T.e. MPENojiaraercs, 4To OOCIyKHUBaHUE
MOJAYMHSICTCS TOKa3aTeJIbHOMY 3aKoHy ¢ mnapamerpoM p=10 mTyk B pabouyuii JIeHb.
[Tpoananu3uponBath paboTy MACTEPCKON C TOUKHU 3PEHHS TEOPUU MACCOBOTO OOCTYKIUBAHUSI.
IIpaBuia BeicTaBJIEHNS OLIEHKH 10 pPe3yJIbTaTaM NPAKTHYeCKO padoThl:
MaxkcuManbHbIN 0all 32 TOTHOCTHIO BBIITOJIHEHHOE 33JJaHUE — 5.
4 — Pemenue 3anaun npu N=4 u N=5, orcyrcTByeT aHanu3. Pemenue 3agaun npu N=4 u n=5 c
OJIHOI BBIYMCIIUTENBHON OLINOKOM, IPUCYTCTBYET aHAU3.
3 — Pemenue 3amaun TOIBKO MpH N=4 WM pemieHue 3aaa4yd npu N=4 u N=5 ¢ ABYMA-TpeMs
BBIYUCIIUTENbHBIMU OIIMOKOM, IPUCYTCTBYET CPaBHEHHUE.
2 —3anaya pemnieHa ¢ 0ojiee 4eM TpeMs BEIYACITUTEILHBIMEA ONTHOKAMH.
IIpakTnuyeckas padéora Ned
(nposepra cpopmuposannocmu I1K-3, unouxamop MJ/I-11K-3.3)
Hanucanue nporpaMmel Ha Jt000M BBIOPAaHHOM CTYJIEHTOM OOBEKTHO-OPHEHTUPOBAHHOM SI3bIKE
IPOrpaMMUPOBAHUS, UMUTHpYIOIIEH padoTy cuctemsl M/M/1.
BxoaHble mapameTpsl: A, U.
Boixonnsie: cpeanee uucio 3asiBok B CMO; cpenHee yncio 3asBOK B OYEpEAM; CpPEIHEE YHCIIO
3aHATHIX, CBOOOIHBIX MPHUOOPOB; cpe/iHee BpeMsl, TPOBEAEHHOE 3asIBKON B CUCTEME, B OUEPE/IH.
HaiiTn 3HadeHUs BBIXOAHBIX MapaMeTpoB B JABYX ciydasx: A=1, pu=3 u A=2, p=3. CpaBHUTH
MIOJIy4YE€HHBIE 3HAUEHUS C COOTBETCTBYIOIIMMH CTAllMOHAPHBIMU U APYT C IPYIOM, CAEIAaTh BBIBOJ,.
IIpaBuia BeicTaB/IeHNS OLIEHKH MO pPe3yJIbTaTaM NPAKTHYeCKOil padoThI:
MaxkcumanbHbIi 0anl 32 HOJTHOCTBIO BHITOJHEHHOE 33aJJaHue — 5.
4 — [Iporpamma paboTaeT BEpHO, JOMYIIEHb ONIMOKM B aHAJIM3€ WM OH SIBJISIETCS HEMOJIHBIM.
AHanu3 SBJISIETCS MOJHBIM, HO TECTUPOBAaHUE PAOOTHI MPOTrPaMMbl IIPOBEIEHO HETIOJHOCTHIO MU
C OLIMOKOM.
3 — IlporpamMma paGoTaeT BEpHO, HO €CTh OIIMOKM NMPHU BHIYMCICHUHN CTAlMOHAPHBIX 3HAUYEHUM
xapaktepucTuk. [Iporpamma pabGoTaeT BepHO, CTallMOHApHbIE 3HAYEHHs HaMJIeHbl BEPHO, HO
OTCYTCTBYIOT HAaBbIKH TECTUPOBAHUS U aHAIMU3A.
2 — [Iporpamma paboTaeT HEBEPHO.



2. Cnucok BONPOCOB M (MJIM) 3a/IaHMIA /151 IPOBeJeHUs MPOMEKYTOYHOM aTTecTAlUH

Buiersl k 3x3ameny:
Buuer 1
1. Cucrema c aBymst npubopaMu OAMHAKOBOW CpPEeIHEN NMPOU3BOAUTENBHOCTH, PAaBHOM 2 3asBKaM B
4ac, ¢ BXOIHBIM ITyaCCOHOBCKHMM IIOTOKOM CO CPEIHEH MHTEHCHUBHOCTBIO, paBHOM 1 3asBKe B 4ac.
KonndecTBo 3asBOK B ouepean HE MOXKET ObITh Oosbiie 1ByX. HaliTi ciemyromue XxapakTepuCTHKY:
a) cpeqHee BpeMsl OKUAAHUS;
0) BEpOSITHOCTH TOrO, YTO 3asiBKE HE MPUAETCS >KJIaTh Havaja oOcimykuBaHUs (T.e. OHa cpazy
MOCTYIIaeT Ha IPUOOp).
Pexxum cranioHapHBIi.
2. ®opmyna Jlurtia.
3. MuTanmoHHoOEe MOJICIIMPOBAHHUE.
Buuer 2
1. Imetotcst 4 ycTaHOBKH, KOTOPBIE MPH MTOJIOMKE MOTYT PEMOHTHPOBATHLCS JII000H U3 IBYX Opurar,
MMEIOLINX OJMHAKOBYIO CPEJHIOI0 TPOU3BOIUTENBHOCTD, PABHYIO IBYM YCTaHOBKaM 3a Helemo. B
cpeHeM 3a 6 HeZlleNlb BBIXOAUT U3 CTPOs OJlHAa ycTaHOBKa. KakoBa BEpOSATHOCTH TOrO, YTO:
a) BCE YeThIPE YCTAaHOBKH paboTaloT;
0) BBILIUIK U3 CTPOSI POBHO TPH YCTAHOBKH.
Pexunm cranimoHapHbIi.
3. Ilpomueccel THOENN 1 pa3MHOKECHUS
4. VIMMTanimoHHOE MOJIETUPOBAHHUE.
bujer 3
1. UmeroTcs aBe cuctemsl, paboTaronMe B CTALlMOHAPHOM pekume Kaxaas uMeeT myacCOHOBCKHM
BXOJIHOM TOTOK CO CpeJHEH MHTEHCHUBHOCTHIO, paBHOH 2 3asBKaM B MMHYTY. B kaxaoi cucreme
UMEIOTCA 10 JIBa NpubOpa C OJMHAKOBON cpelHell MPOM3BOAUTENBHOCTBIO, paBHON 2 3asBKaM B
MUHYTYy. B mepBoil cucreme ouepenab HE MOXKET HPEBBINIATH 2 3aiBOK, @ BO BTOPOH O0BEM
HaKOIIUTEJI PaBeH HYNIIO (ouepequ ObITh He NOJKHO). [l KakJol cUCTeMbl HAlTH BEPOSATHOCTD
TOr0, YTO B cucTeMe Oy/leT He MeHee ABYX 3asiBOK. CpaBHUTb 3TH pe3yJbTaThl W MOMBITATHCS UX
OOBSICHUTB.
2. Ilpouecc 4ncToro pa3MHOKEHHUS
3. IMuTaninoHHOE MOAEINPOBAHUE.
Buaer 4
1. Cucrema ¢ 1ByMs npuOopamMu OJMHAKOBOM cpe/lHEel MPOU3BOJUTEIBHOCTH, PABHOM 2 3asBKaM B
MUHYTY, C BXOJHBIM ITyaCCOHOBCKHUM IIOTOKOM CO CpeJIHEH MHTEHCHUBHOCTHIO, paBHOI | 3asiBke B
MuHyTy. KonnyectBo 3asBOK B ouepead He MOXeT ObITh Ooibine IByX. Haiitm cnepyrommue
XapaKTePUCTHKU:
a) BEPOSTHOCTH TOT0, YTO 3asiBKE MPUAETCS JKJaTh Hadana oOCIyKUBaHUS;
0) MaTeMaTHYECKOE 0XKUIAHUE YHCIIA 3asIBOK B CUCTEME;
B) CPEIIHIOIO JJIMHY OYepeH.
Pexxum cranroHapHbIN.
2. Bxoasumii moTok 3asBOK M €ro cBoicTBa. OCHOBHBIE XapaKTEPUCTUKH ITyaCCOHOBCKOTO MOTOKA.
3. UMuTanmmoHHOE MOJICITMPOBAHHE.
buier 5
1. HWmerorcs naBe cucCTeMBl. Y KaXIoW 1o JBa mpubopa ¢ OJMHAKOBOM cpeaHen
IIPOU3BOUTENIBHOCTBIO, paBHOM TPEM 3asiBKaM B yac. BXoHbIE IOTOKM ITyaCCOHOBCKHE CO CpEIHEN
MHTEHCUBHOCTBIO YEThIpe 3asiBKU B 4yac. Pexxum cranmnonapubiil. OfHa U3 CUCTEM - ¢ OTKa3amH 0e3
ouepeaM, a BTOpasi MOXKET UMETh B odepenu He Oojee ABYX 3asBOK. TpeOyercs HalTH cpenHee
BpeMsl MpeObIBaHUA 3asIBKU B KXKIOW cucteme. Pe3yinbTaThl CpaBHUTH U MOMBITATHCA OOBSACHUTD.
2. Pactipenienenne Dpnanra
3. IMUTallMOHHOE MOJICIMPOBAHUE.
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Buier 6
1. Cucrema ¢ TpeMs mpubOpaMu OJUHAKOBOW CpeIHEH MPOU3BOAUTEILHOCTH, PAaBHOH 2 3asBKaM B
4ac, ¢ BXOJHBIM IyaCCOHOBCKHUM IIOTOKOM CO CpeIHEH MHTEHCUBHOCTBIO, paBHOM | 3asBKe B yac.
KonuuecTtBo 3asBOK B ouepend He MOXkeT ObITh Oonbiie oxHod. Haiitu crnenyromue
XapaKTePUCTHUKU:
a) cpeiHee BpeMsl OXKHUIaHNUS;
0) BEpPOSTHOCTH TOTO, UTO 3asABKE MPHUAETCS KAATh Hayaia 00CTy>KUBAHHUSL.

Pexxum cTaimOHapHBIN.

2. CMO B cTaiiioHapHOM PEKUME
3. MuTanmoHHoe MOJeIMpOBaHHUE.

buiuer 7
1. Umetotes 5 ycTaHOBOK, KOTOPBIE IIPU MOJIOMKE MOTYT PEMOHTHPOBATHCS JIF000i1 U3 Tpex Opuraf,
MMEIOLINX OJIMHAKOBYIO CPEIHION MPOU3BOAUTEILHOCT, PAaBHYIO OJHON YCTAaHOBKE 3a Henemo. B
cpenHeM 3a 4 HeleNu BBIXOAUT U3 CTPOs 0JlHa ycTaHOBKa. KakoBa BeposSTHOCTH TOTO, YTO:
a) BCE YCTAaHOBKU pabOTaloT;
0) HM OJTHA YCTaHOBKa HE paboTaeT.

Pexxum cranvoHapHBIi.

3. Knaccuueckas CMO: M/M/1
4. VIMuTaIimoHHOE MOJCIIMPOBAHUE.

Buuer 8
1. ImeroTcs nBe cucTeMbl, paboTarolue B CTallMOHApHOM pexkume Kaxaas umeeT myaccoHOBCKUI
BXOJIHOM TOTOK CO CpeIHEH MHTEHCHUBHOCTHIO, paBHOH 3 3asBKaM B MHHYTY. B kaxkaoi cucreme
MMEIOTCS TI0 J1Ba TIprOOpa ¢ OAMHAKOBOW CPEIHEW MPOM3BOIUTEIHHOCTHIO, PAaBHOW 2 3asBKaM B
MUHYTYy. B mepBoil cucreme ouepenb HE MOXKET NPEBHINIATh 2 3aiBOK, a BO BTOPOHl 00BEM
HAKOIMUTEJISI paBeH HyN0. [ KaXmoil CHUCTeMbl HAWTH BEPOSTHOCTH TOTO, YTO 3asBKE Oyner
0TKa3aHo B 00ciykuBaHuU. CpaBHUTH 3TU PE3yIbTaThl M MOMBITATHCS UX OOBICHUTD.
2. Cucremsr M/M/1/00/m, M/M/oo/oo/m, M/M/n/V/m
3. UMuTaniioHHoe MOIETUPOBaHUE.

Bbuier 9
1. Cuctema ¢ n1Byms npubopaMu OJIMHAKOBOM CpelHEel MPOU3BOIUTENBHOCTH, PABHON 3 3asiBKaM B
MUHYTY, C BXOJHBIM ITYaCCOHOBCKHAM ITOTOKOM CO CpEJIHEH WHTECHCHUBHOCTHIO, paBHOH | 3asBKe B
MuHyTy. KommuecTBo 3asgBOK B ouepequ He MOXeT ObITh Oonbiie nByx. Haiitu crnemyromue
XapaKTePUCTHUKU:
a) BEpOSITHOCTh TOTO, UTO 3asiBKE HE MPHUAETCS HKJIaTh Hauaia 00CIyKMBaHHUS,
0) MaTeMaTHYeCKOe OXKUAAHNE YKCIIa 3aHATHIX IPUOOPOB;
B) CPEIIHIOIO JJIMHY OYepeH.

Pexxum cranroHapHbIN.

2. Cucrema M/M/n ¢ n o0cinyXMBarOUMMU TPUOOpaMHU U ¢ OTEPSIMU
3. UMuTanmoHHOE MOJICITMPOBAHHE.

Buier 10
1. HWmerorcs naBe cuCTeMBl. Y KaxIod 1o JBa mpubopa ¢ OJMHAKOBOM cpeaHen
MIPOU3BOIUTENLHOCTHIO, PaBHOU TPEM 3asiBKaM B yac. BXoHbIe TOTOKM MTyacCOHOBCKHE CO CpeaHei
MHTEHCUBHOCTBIO YEThIpe 3asiBKU B 4yac. Pexxum crannoHapHbiil. OfHa U3 CUCTEM - ¢ OTKa3aMH 0e3
ouepelnd, a BTOpas MOKET HMETh B ouepend He Oonee OfHOW 3asBKU. TpelOyercs HaWTH
BEPOATHOCTh TOT0, YTO 3asiBKE He OylIeT OTKa3aHO B OOCIyKHMBaHUU. Pe3ynbTaThl CpaBHUTH U
MOTIBITATHCS] OOBSICHUTD.
2. Cucremsr M/M/oo u M/M/1/V
3. UMuTanmonHoe MojienupoBaHue.
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3. IlpaBu/ia BHICTABJIEHUS OLEHKH 10 Pe3y/IbTaTaM IK3aMeHa:

B sk3ameHanmonHble OWJIET BKIIOYAETCS JBa TEOPETHYECKUX BOMpOca M OAHA 3amava. Ha
MOJITOTOBKY K OTBETY JIaeTCsl He MeHee | Jaca.

[To uToram sk3aMeHa BBICTABIISICTCS OJ(HA U3 OLICHOK: «OTIUYHO» (5 — B Oaiiax), «Xoporo»
(4 — B bayIax), «yIOBIETBOPUTEIILHOY» (3 — B Oajliax) HIH «HEYIOBIETBOPUTEIILHOY» (2 — B Oayiax).
Hanuyne BeruucnuTensHON OMMOKY IPY PEHICHUH 3a/1a41 TOHMKAET OTMETKY Ha 1 Gait.

Onenka «OTJHYHO» BBICTABISICTCS CTYICHTY, KOTOPBI BEPHO pEHIMI 33qady |
JEMOHCTPUPYET TIyOOKO€ M TIIOJIHOE BIAJCHUE COJACp)KAaHHMEM MaTepuala M TMOHATHHHBIM
anmapaToM TEOPUU MAacCOBOTO OOCITYXKHBAHHUS, OCYIIECTBIISICT MEXKIIPEIMETHBIC CBSI3U; MPUBOIHUT
NPAaKTUYECKHE NPUMEPHI, YMEET CBS3BIBATh TEOPUIO C MpakTHKOW. CTyIeHT JaeT pa3BepHYTHIE,
MIOJTHBIE ¥ YETKHUE OTBEThI HAa BOIPOCHI IK3aMEHAIIMOHHOTO OWJIeTa W JOTOJHHUTEIbHBIC BOIPOCHI,
COOJIIOJIAET JIOTUYECKYIO TOCIIE0BATEIbHOCTD MPH U3JI0KEHUH MaTepuaia. I paMOTHO MCHOJIB3yeT
TEPMUHOJIOTHIO TEOPUH MAaCCOBOTO OOCTYKHBAHHUSI.

Ounenka «Xopouo» BHICTABISCTCS CTYAEHTY, KOTOPBIA PELIHII 331a4y U OTBET KOTOPOTO Ha
9K3aMEHE B IIEJIOM COOTBETCTBYIOT YKa3aHHBIM BBIIIC KPUTCPUSM, HO OTJIMYACTCS MEHBIICH
00CTOSATENILHOCTBIO, TIIYOMHOM, 000CHOBAaHHOCTBIO U TOJHOTOH. B 0TBeTe WM B pelieHun 3a1a4u
UMCIOT MECTO OT/ICJIbHbIE HETOYHOCTH (WJIM OJ{HA BBIYMCIUTENbHAs OMMOKa B 3a/aye), KOTOpbIC
UCTIPABIIIOTCS CaMUM CTYACHTOM IIOCJIE€ JOMOJNHHUTENBHBIX M (WJIM) YTOUYHSIONIMX BOIPOCOB
9K3aMeHaTopA.

OuneHka «Y/10BJ1€TBOPUTEIbHO» BBICTABISIETCS CTYACHTY, KOTOPBIH aeT HEJOCTATOYHO
TIOJTHBIE U TIOCJIEIOBATEIBHBIC OTBETHI HA BOIPOCHI 3K3aMEHAIIMOHHOTO OMJIETa U JIOTIOJHUTEIbHBIC
BOTIPOCHI, HO TP STOM JIEMOHCTPUPYET YMEHHE BBIACIHUTH CYIICCTBEHHBIE M HECYIICCTBEHHBIC
MPU3HAKU U YCTAHOBUTH MPUUMHHO-CIEACTBEHHbIE CBA3H. OTBETHI U3JIaraeTcsi B TEPMUHAX TEOPUU
MacCcOBOTO OOCTYXHBAHHSA., HO TPH 3TOM JIOIYCKAIOTCS OIMIMOKHA B ONPEACTICHUH U PACKPBITUU
HEKOTOPBIX OCHOBHBIX TMOHATHIA, (HOPMYTHUPOBKE MOJOXKCHHM, KOTOPBIE CTYACHT 3aTPYAHSCTCS
UCTIPAaBUTh CaMOCTOSTENIbHO. lIpuM apryMeHTammm OTBETa CTYACHT HE OOOCHOBBIBAE€T CBOHU
cyxnaeHusi. Ha 4acTh JOMOJHHUTEIBHBIX BOMPOCOB CTYICHT 3aTPyIHSCTCS JIaTh OTBET WIIM JIAeT
HEBEpHBIC OTBETHI, 3aJa4a PEIICHa C MOTPEUTHOCTIMH.

Ounenka «HeyaoB/1eTBOPUTEJIBbHO» BBICTaBIISETCS CTYJEHTY, KOTOPBI HE PELIMi 3ajady
WIN TIPU YCTHOM OTBETE JEMOHCTPHPYET pa3pO3HEHHBIE, OECCUCTEMHBIE 3HAHUS; OECTIOPSIIOUYHO U
HEYBEPEHHO H3J1araeT MaTepuall; He YMEeT BBIJENATh IJIABHOE U BTOPOCTENEHHOE, HE YMEEeT
COCIMHATH TEOPETHUECKUE TOJIOKEHHUS C MPAKTUKOM, HE yCTAHABIMBACT MEXKIPEIMETHBIC CBSI3H;
JIOMycKaeT rpyOble OMMOKK MpHU ONpPEAENCHUH CYIIHOCTH PACKPBIBAEMBIX MOHSATHH, SBICHHM,
BCJICJICTBHE HENMOHWMAaHHMS WX CYIIECTBEHHBIX M HECYNIECTBEHHBIX INPH3HAKOB M CBS3EH; HaeT
HETOJIHbIE OTBETHI, JJOI'MKA U TOCIEJOBATEIbHOCTh U3JI0KEHUS KOTOPhIX UMEIOT CYIIECTBEHHBIE U
NPUHIUIHAIBHBIE HAPYIIEHHUS, B OTBETaX OTCYTCTBYIOT BBIBOJIBL. J|OTIOTHUTENBHBIE U YTOYHSFOIIINE
BONPOCHl HK3aMEHATOpa HE MPUBOJIAT K KOPPEKIMH OTBETOB CTyAeHTa. Ha OCHOBHYIO wYacTh
JIOTIOJTHUTEIIFHBIX BOIIPOCOB CTYICHT 3aTPYAHSCTCS 1aTh OTBET WIIM JaeT HEBEPHBIE OTBETEHI.

Onenka «HeynoBieTBOPUTENBHO» BBICTABISETCd TaKXKe CTYIACHTY, KOTOPBIH B3sI
HK3aMEHAIIMOHHBII OMIIET, HO OTBEYaTh OTKA3aJICs.
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IIpunioxenne Ne 2 k paGoyeii nporpaMme M CUMIIIMHBI
«Teopust MaccoBoro o4c/1y:KHBaHusl M CTATHCTHYECKOE MOIeTHPOBAHHE)

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Kypc «Teopuss maccoBoro o00cay:KMBaHHsi M CTaTHCTHYeCKOe MOJeJMPOBAHHE)
yuTaeTcss B 8-M CeMecTpe, IMOClIe TOr0 KaK CTYJEHTbl 3aKOHUWIM H3YyYeHHE CIeIyHOIuX
JUCLHUIUIMH: TEOpHs BEPOSTHOCTEH, auddepeHnnanbupie ypaBHEHUs, MATEMaTUYECKU aHaAIIN3,
IpOrpaMMHUpPOBAaHUE, IIOITOMY HpEUIaraéMblii K HU3YyYEHHMIO MaTepuall JOJDKEH SBJISAThCA
JOCTYIIHBIM ¥ TOHATHBIM. [Ipu wu3ydeHuH o00Cy)XKZaeMOro Kypca MOXKHO MPOCIEAUTD
B3aUMOCBSI3b TEOPUHU BEPOSITHOCTEH C MU depeHIMaTbHbIMI YPaBHEHUSAMH, MaTeMaTHUYECKUM
aHanmu30M, WHQPOPMATHUKOH, O3HAKOMHUTBCA C  OOJIACTSIMH  TNPUMEHEHUS  METOJOB
MaTEeMaTHYeCKOro MOJICIIMPOBAHUS TSl U3YUYEHUS Pa3IMUHBIX POLECCOB AEHCTBUTEIBHOCTH.

Teoputo MaccoBoro oOCITYXHBaHHS OTYACTH MOXKHO CUUTATh IPAKTHYECKUM
IPUIIOKEHUEM TEOPUU BEPOSTHOCTEN CIy4allHBIX BEJIMYMH, NOCKOJIBKY OCHOBHBIMHU IOHATHIMH,
KOTOpPBIMH OHA ONIEPUPYET, SBISIOTCS:

- JluckperHas ciyvaiiHas BelMuYMHA (B YaCTHOCTH, YMCIIO 3asBOK B cHcTeMe). 31eCh
aKILIEHT JIeNaeTcs Ha U3Y4YECHUE CIy4yallHOM BEJIMYMHBI, OJYMHEHHON IyaCCOHOBCKOMY 3aKOHY
pacripesiesieHus, a UMEHHO pacCMaTpUBAETCs TaK Ha3bIBAEMBIN IyaCCOHOBCKUN BXOJIHOW MOTOK,
o0aaromunii CBOMCTBAMHU: CTAIIMOHAPHOCTH, O€3 MOCIIEACHCTBHS, OPAMHAPHOCTH.

- HempepsiBHbIE ciydaiiHble BETUYMHBL: NPOMEXYTOK BPEMEHM MEXAYy COCEIHUMHU
3asiBKAaMU U JUIUTENBHOCTh OOCHYXHMBaHUS OJHOM 3asBkU. Kak oOIMH U3 OCHOBHBIX,
paccMaTpuBaeTCs MOKa3aTeNbHbIM 3aKOH pacrnpeieieHus Cay4alHbIX BEJIMYUH, TOCKOJIBKY €CIIU
BXOJIHOM IOTOK IyaCCOHOBCKMM, TO ciyd4ailHass BEIMYMHA - IPOMEXKYTOK BPEMEHU MEXKIY
COCEJIHUMHM 3asBKaMM MMEeT II0Ka3aTelbHOe pacrpenenenue. YTo KkacaeTcss BpeMEHU
00CIyKUBaHUS 3asiBKU, TO OKA3bIBAETCSI, YTO MPOIYCKHAsi CHOCOOHOCTh CUCTEMBI CPABHUTEIIBHO
MaJI0 3aBUCUT OT 3aKOHA paclpelelIeHUus] BPEMEHU OOCITy)KMBAaHUS, a 3aBUCUT, IJIaBHBIM
o0pa3oM, OT TaK Ha3bpIBaeMOro Kod(h(dUIMEeHTa HUCIONB30BAHUS CHCTEMBI, T.€. OTHOIICHUS
CPEHET0 YHCIa 3asBOK, IMOCTYNAMOIIUX B CUCTEMY B €IMHUIY BPEMEHH, K CPEIHEMY UHUCIY
00CIyUBaeMbIX €10 B efuHuIly BpeMeHu. B TMO 4acTo nosiab3yroTcs AOMYIIEHUEM, YTO BPEMSI
00CITy’)KUBaHUs pacrpeiesieHo M0 MoKa3aTeIbHOMY 3aKOHY, ITOCKOJIBKY 3TO MO3BOJIUT YIPOCTUTh
MaTeMaTUYECKUH armnapar.

- Maremarnueckoe OXHMIAaHUE W JuUcCHepcus ciaydaiiHoW BenuuuHbl. K mokasarensm
sappexktuBHOCTH paboTel CMO OTHOCSTCS, HallpUMeEp, MaTEMaTHUECKOEe 0XKUJIaHUE U JUCTIEPCUs
yuciaa 3aiBOK B CHUCTEME, YHCIA 3aHATBIX NPUOOPOB, YMCIa 3asiBOK B O4YEpeId, BPEMEHU
npeObiBaHus B cucteMe W T.I. st kaxkaoro m3ydaemoro koHkpetHoro Buaa CMO B oOuiem
BUJI€ BBIBOJSATCSI COOTBETCTBYIOIINE (POPMYJIbl. 3a4acTyi0 OHM OYeHb IPOMO3/IKH, HO B IIpoIiecce
UX BBIBOJA M3Y4arOTCS METOJbl, KOTOphIE OyIyT MCIOJIb30BAThCS NMPU PEUICHUH KOHKPETHBIX
3az1ad.

- OyHKUMS paclpeneseHus] U IMJIOTHOCTh PacHpe/leleHUs CIydalHOM BEIMYMHBI. OJTH
MIOHSITHSI pACCMATPUBAIOTCS U1l PA3IMUHBIX HEMPEPBIBHBIX CIIyYalHbIX BEIUYHH.

[Ipn pemennu yacTHBIX 3a7ady TEOPUU MACCOBOIO OOCIYXMBAaHUS U BbIBOJE OOILIMX
NOJIOXKEHUH TpedyeTcs ymeHue pemath AudQepeHnnanbHble YpaBHEHUSI U UX CHUCTEMbI. JTO
O0O0BSCHSETCS TE€M, YTO OIPOMHBIN KJIACC CHCTEM MAacCOBOTO OOCITYXHBAaHUS MOXHO M3Y4YHUTh C
MOMOIIBI0 TAaK HAa3bIBAEMOI0 Ipolecca IMOenyd M pa3MHOXKEHHs, KOTOPBIH B ciydae paboThl
CMO He B CTallMOHAPHOM PEXKUME, OMUCHIBACTCA CUCTEMOUN MudPepeHIabHBIX YpaBHEHUM:
UCIIOJIB3YETCSI YMEHHUE  pelarb OJHOPOJHBIE M HEOJHOPOJHBIE CUCTEMBI  OTHOCUTEIBHO
BeposiTHOCTEN cocTtosiHni CMO.

Teopuss MaccoBOro OOCITY>KMBaHHS MCIIOJIB3YET MOHATHA U METOJbl MAaTeMaTHYECKOIo
aHanu3a. A UMEHHO:
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- ucciefoBaHue (QYHKIMH U MOCTpPOCHHE MX TpapHUKOB, HEOOXOIUMBIX U WU3Yy4EHUS
3aBUCHUMOCTEN MEXKy pa3InuHbIMU XapakTepuctukamu CMO;

- BBIYHCIICHHE WHTErPAJIOB, B YAaCTHOCTH HECOOCTBEHHBIX, MpPH HAXOXKIACHUHU
MaTeMaTHUYECKOTO OKUIAAHUS U JUCTIEPCUU CITyUYalHbIX BEIHUNH;

- UCCIIEIOBAaHUE YUCIIOBBIX PSIIOB Ha CXOJUMOCTb U IOUCK UX CYMMBI IIPU HaXO0XKJIEHUU
nokazatenei dpdexrusHocTH CMO ¢ HEOrpaHUYCHHOM 0YEepPEIbIO.

Jlist yCnenHoro OCBOSHHsI TUCIUILIMHBI HEOOXOAUMO pemaTh KaKk MOKHO OOJIbIIIe 33/1ad,
BBIMOJIHSAS JOMAlIHHE 3aJaHus M MpakThyeckue paboTbl. TekcThl 3ajady, pelaeMblXx Ha
IPAKTUYECKUX 3aHATHUSAX, COJEP)KAaTCs B IPAKTUKyME aBTOpa [0 TEOpPUU MacCOBOTO
oOciyXuBaHUS, a 3a7ad, NpeularaeMblX ISl CaMOCTOSITENIbHOM paboOThl, B TEKCTE JIEKIUI
aBTopa. [IpakTiueckue paboThl TOCTATOYHO TPYAOEMKH U MOTYT BBI3BAaTh OCOOBIE TPYAHOCTH Y
CTYJEHTOB, MPOIYCKABIINX JEKIUH. BBIMOIHEHUIO MPaKTHYECKUX paboT ynemnsercs ocodoe
BHHUMaHUE, TaK KaK UMEHHO OHU IIOMOTal0T OCO3HaTh MPAKTUYECKYI0 3HAUMMOCTh PEIIAEMBIX B
Kypce 3ajad.

Kypc 3akanumBaeTcss 5K3aMEHOM, KOTOPBIA MPHHUMAETCS MO OHJIeTaM, BKJIIOYAIOIIUM
JIBa TEOPETUUYECKUX BOMPOCA U OJIHY 3a/1auy.
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