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PABOYAS ITPOI'PAMMA JUCHHUIL/IMHDI

HaumeHnoBaHue JUCIUILIHHBbI

«OCHOBBbI MATEMATUYECKOMN TEOPUHU TEJIETPA®HUKA»

PEROME}I,LlyE'l'CH AJid HanpaBJIeHUHA NOJAr0OTOBKH/CHENHAIBHOCTH

02.03.02 — dynpaMenTagbHasg HHGopMaTuka U HHGOPMALIMOHHBIE TEXHOIOTUHI
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Kpanudukanus (creneHs) BEINYCKHUKA 0akaJjaBp
(vrazeieaemen kearuduxayus (cmenens) suinvekHura & coomeememsuu ¢ OC BO PYI[H)




1. Heawu u 3a0a4u JHCHHIIHHEL:

LleniMU OCBOEHHUS IMCHUIUINHEI SBJISETCS OBJIAI€HHE allapaToM TEOPHH BEPOSTHOCTEI U
Teopun MaccoBoro obciyxuanus (TMO), npumensemblM B Teopuu Tenerpaduka; U3yueHHE
ocHoB TMO; 3HakoMCTBO ¢ MeTOaMu, npuMensieMeiMu B TMO, u pesyibTaramu, mojayueHHbBIMA
Ha OCHOBE JTHX METOJ0B; OCBOCHHME NPUHLUINOB npumeneHus moxaeneit TMO s pemenus
NPUKIAJHBIX  3aj]ad  aHajau3a  nokasarened  kauectBa  (DYHKIMOHHMPOBAaHUS  CceTeH
TEJEKOMMYHHUKAITAH.

3ajayaMy UCUMIIIMHGL SBJISIOTCS OCBOCHME CTY/AEHTAMM 3JIEMEHTBI TEOPUU MAacCOBOTO
00CTy)KUBaHUS, TEOPUU CITYHAHHBIX MPOLIECCOB, IPUMEHAEMBIX B TEOPUH TeneTpaduka, o0ydeHue
CTYJICHTOB Ha IIPUMEpPax NPOCTEHILINX MOJIeJIeH COCTABIATL CUCTEMb] YPAaBHEHHUH PAaBHOBECHS 115
MapKOBCKUX MPOLIECCOB, OMUCHIBAIOLINX (DYHKIIMOHUPOBAHUE MOIE/ICH TEIEKOMMYHHKAILIHOHHBIX
CHCTEM MAacCOBOIO OOCIyKMBAaHMS, pellaTb JTH ypaBHEHHs, a TAKKe IPOBOAUTL AaHAIU3
BEPOSATHOCTHO-BPEMEHHBIX XapaKTEPUCTUK ITUX MOIEIEH.

2. Mecro aumcuumiaunasl B crpykrype OII BO: Ilukin, kK KOTOpOMY OTHOCHTCH
JUCLMIUIMHA: 4acTb, (hopMHUpYeMasi yYaCTHUKaMU 00pa30BaTeNbHBIX OTHOLIEHUH, YIEKTHBHASA
JUCLUIUIMHA, HAyYHbIE HCCIIEI0BAHMS B 001aCTH HH(POKOMMYHHKALHH.

B tabiuue Ne | npuseaens! npeiiecTBYIONNE H MOCIEAYIOMHE AUCHUMIUIHHbBL, HAPaBICHHbIE
Ha (hOPMUPOBAHNE KOMIICTCHIIUH JUCIMILTHHLL B COOTBETCTBUH ¢ MaTpuieil komnereniuii OI1

BO.
Tabmnuia Ne 1
IIpeamecTByomue u nocjieayroniue JHCUHILIMHBL, HANpaB/ieHHbIe HA popMuUpoOBaHue

KOMIIeTeHL Uil
Ne ndp n nanmenosanue [IpenecTBytomue [Tocneayiomme TUCIUTITNHBI
/m KOMIIETEHIIUHU JUCLIUILIHHBI (rpynns! JUCLMILIMH)

YHuBepcaanble KOMIICTCHIIUH

ObuenpodeccuoHanbHbIE KOMIETEHIIUN

OIIK-1, OIIK-3 MaremaTnueckuii ananus; | Mojaenu jiis aHanmsa
Anrebpa; Ka4yecTBa CETei ClIeTYIOUIEro
JluckpeTHas MaTeMaTHKa; | MOKOJICHHUS,
Teopus BeposiTHOCTEH H AHaM3 NpOU3BOAUTEILHOCTH
MareMarnyecKas ceTed MOJBUKHOH CBI3H
CTATHCTHKA

[Ipodeccuonansubie koMnereHIUH (BU NPOQPECCHOHANBHON AeSTENBHOCTH — HAYUHO-
HCCJIE/I0BATEILCKHI)
[TK-4 Maremaruueckoe Mopaenu ansa aHanusa
MOICTTUPOBAHUE Ka4yecTBa CETeil CIIeIYIOLIEro
MMOKOJIEHUS, AHAanu3
TIPOU3BOUTEIILHOCTH CETEM
MOABHIKHOM CBA3U
[IpodeccuonanbHo-cnenuaIn3MpoOBaHHbIE KOMIETEHIMH ClIEUAIH3AlHK

OIIK-1. Crnocoben mnpumeHaATb (yHIAMEHTAJbHbIE 3HAHMsA, [OJIy4eHHble B 001acTu
MaTeMaTUYeCKUX U (WJM) €CTECTBeHHBIX HAyK, M HCIOJb30BaTh UX B NIpodeccHoHanbHON
JESTENbHOCTH;

OIIK-3. Cnocoben k pa3paboTke alrOpUTMHYECKHX M IPOrPAMMHBIX peLIeHHH B obnacTtu
CHCTEMHOIO0 ¥ MPHKIAJHOIO HPOrpaMMHUPOBAHMSA, MAaTEMAaTHYECKMX, MH(OPMALMOHHBIX H




UMUTALMOHHBIX MOJENEH, COo34aHul0 HH(QOPMALMOHHBIX PEecypcoB IN100anbHBIX CeTel,
00pa30BaTEILHOrO KOHTEHTA, IPUKJIAJHBIX 0a3 JaHHBIX, TECTOB U CPEJCTB TECTHPOBAHHS CHCTEM
U CPEJICTB HAa COOTBETCTBUE CTAHAAPTAM U UCXOJAHBIM TPEOOBAHUAM.

[1K-4 Cnocoben npoBoauts paboTel o 00paboTke 1 aHAIU3y HAyYHO-TeXHU4YeCKOH nHdopmauuu
U pe3yJIbTaTOB HCCIIEI0BaHUI

3. Tpeﬁonauuﬂ K pe3yJibTaTaM OCBOEHUH NUCHUILIHHLI:

[Tponecc u3yyeHus AUCLUILUTMHBI HAPaBJICH Ha (JOPMHUPOBAHUE CIIETYIOLIUX KOMIETCHIMH!
OIIK-1; OIIK-3; 11K-4

OIIK-1. Crnocoben mnpumeHATh (yHIAMEHTAJbHbIC 3HAHMsA, [OJIy4eHHbIE B 001acTH
MATeMAaTHYECKUX M (WJIM) E€CTECTBEHHBIX HAyK, M HCIOJbL30BaTh UX B IpodeccuoHalbHOM
J1eATeNbHOCTH.

e QOIIK-1.1 3HaeT OCHOBHBIE MOJIOKEHMUS M KOHLEIIMH B O0NACTH MaTeMAaTHYECKHX U
€CTECTBEHHBIX HAYK; 3HAET OCHOBHYI0 TEPMHUHOJIOIHIO

e OIIK-1.2 VYmeer ocyuecTsiasTh NEepBUUHBIE cOOp W aHanu3  Marepuana,
MHTEPIPETUPOBATE PA3IHYHBIE MATEMATHYECKUE 00BEKTHI

e OIIK-1.3 Hmeer mnpakruueckuii onblT pabOTBl €  pelIeHHEM  CTaHJAPTHBIX
MaTEMATHYECKUX 3a/a4 U IMPUMEHAET €ro B podecCHOHAIBHON AeATEIbHOCTH

OIIK-3. Cnocoben k pa3padoTke aarOpuTMHYECKMX W NPOTPaMMHBIX peElleHud B 00JacTh
CHUCTEMHOT'0 U NPUKIAJHOrO [POTPaMMHUPOBAHMSA, MATEMaTUYECKHX, HUH(POPMALMOHHBIX H
UMHUTAIMOHHBIX MOJENEH, CcOo3JaHuI0 HH(QOPMALMOHHBIX PECYpcoB IUI0OANbHBIX CeTeH,
00pa30BaTeILHOIO KOHTEHTA, MPUKJIA/IHEIX 0a3 JaHHBIX, TECTOB U CPEICTB TECTUPOBAHUS CUCTEM
1 CPEJCTB HAa COOTBETCTBUE CTAHIAPTaM U UCXOAHBIM TPEOOBAHUSAM.

e OIIK-3.1 3nHaer MeTOJAbI TEOPHUH AITOPUTMOB, METO[bl CHCTEMHOIO W INPUKJIATHOTO
IPOrpaMMHPOBAHUS, OCHOBHBIE MOJIOKEHHUS M KOHIENUUU B 001aCTH MaTeMaTHYECKUX,
UH(POPMALIMOHHBIX U UMHTAIIMOHHBIX MOJEeH

[1K-4 Cniocoben npoBoAUTS padboThl 10 00paboTKe U aHATU3Y HAYYHO-TEXHHUECKOH nH(popMaLuu
U Pe3yJIbTaTOB MCCIE10BaHUMH

e [IK-4.1 3Haer OCHOBBl HAYYHO-HUCCIIECI0BATENBCKOM EATEJBHOCTH B  001acTu
UHPOPMAIMOHHBIX TEXHOJIOTUH, OCHOBHBIE METO/bl PELICHHS MNPUKIATHBIX 3a1a4,
COBPEMEHHBIE METO/1bI MH(OPMAIMOHHBIX TEXHOJIOTUH; IIPUHIIUITEI TOCTPOEHUS HAYUHOH
paboTsl, MeTO/bI cOOpa 1 aHalIM3a MOIYYEHHOT0 MaTepuaa, crnocodbl apryMeHTanuu

o [IK-4.2 YMeer nmpuMEHSTH MOJY4YECHHBIC 3HAHMS Ul PELIEHUS CTAaHIAPTHBIX 3aja4 B
obnacti MH(OPMAUIOHHBIX TEXHOJIOTHI U B COOCTBEHHOH HAay4YHO-UCCIIE0BATEIbCKON
JIEATEIbHOCTH

B pesynbrate u3yveHus AUCHUILTUHBI CTYIEHT JOKEH

3uare anmnapar Teopum BeposTHoOcTeH, npumeHsemblii B TMO; OCHOBHBIE NOHATHUS WU
onpenenenuss TMO; npuHIMIBI TOCTPOEHUS MPOCTEHIINX MAPKOBCKUX MOJENEH Juid aHaiusa
cucrem maccoBoro oocnyxuanus (CMO);

¥YMeTh ¢ NOMOLIBIO arnapara TEOpUU BEPOATHOCTEH, TEOPHH MACCOBOT0 OOCITYKUBAHHS U TEOPUH
Teserpagyka CTPOUTL NPOCThIE MOAEIN CHCTEM MAacCOBOIr0 OOCITy:KUBaHUSA, Ui MOCTPOECHHBIX
MoJeNeH CcOCTaBIsATh M pellars cucreMbl ypaBHeHMH paBHoBecus (CYP), nomyuars
BEPOATHOCTHBIE XapaKTEPUCTUKU MOJIEJIEH, CBA3aHHBIE C TOKA3aTeIsIMU Ka4eCTBa 00CITyKUBAHUSA;
NPUMEHSATh YUCIIEHHBIE METObI IPU AHAJIM3E TOTYYEHHBIX XapaKTEPUCTHK MOJEIICH.

Buaajers: criocoOHOCTBIO pelaTh 3a1auu IPOU3BOACTBEHHON H TEXHOIOIMUECKOH 1A TeIbHOCTH
Ha 1podeccuoHaIbHOM YPOBHE.

4. O0beM IMCUHUILIMHBI M BH/IbI Y4eOHOH padoThl

O0611as TpyA0€MKOCTh AUCLHUIIINHBI COCTABIISIET 7 3a4ETHBIX €IUHULI,



Bun yuebnoit pabotst Bcero Cemectp (MOayIIB)
4acoB Cem. 5 (moayne 9) | Cem. 5 (moayis 10)

AyauTOpHBIE 3aHATHS (BCEro) 90 36 54
B tom uncne:
Jlekuuu 36 18 18
[TpakTnueckue 3ansarus (113)
Cemunapsi (C) 54 18 36
Jlaboparopubie padots (JIP)
CamocrositesibHas pabora (Bcero) 162 72 90
O61as Tpya0EMKOCTh
qac 252 108 144
3a4. 1. 7 3 4

5. Conepixkanue QMCHUILIHHBI

5.1. Copep:xanue pa3jiesioB AUCHHILIHHBI

Tema 1. Bepossmuocmublii annapam meopuu Macco8o20 00CTYHCUBAHUSL.

XapakTepucTHueckue npeodpazoBaHus: XapakTepucTuiueckas (QyHKUMs, npeoOpazoBaHue
Jlanmaca, npeoGpasopanue Jlammaca-Crunteeca, npousBomsiuas ¢yHxius. OcHOBHbIE
BEPOATHOCTHBIE PACIpPEACICHUS: OKCIIOHEHIHAILHOE pachpeneneHue (3 JneMMbl),
JNETEPMUHHPOBAHHOE pacnpenencHue, pacnpenenenue Ilyaccona.

Tema 2. Dnemenmvl meopuu cy4aHblx NPOYECCos.

Ilenn MapkoBa: onpenesnenue, odiiMe CBOMCTBA, CBOMCTBO dproauvHocTH. MapkoBckue
HPOLECCHl: OINpEJeieHne M OCHOBHBIE XapaKTEPUCTHKH, KOHCTPYKTHBHOE OINHCAHHE.
Teopema Konmoroposa. Ilponeccs! poskaenus u rudenu. Ycnosus Kapnuna-Mak! peropa.

Tema 3. Ilapamempuol cucmem Maccog8oo 00CAYHCUBAHUAL.

Cucrema MaccoBOro OOCIYKMBaHUS: CTPYKTypa, HArpyska, ajroput™m 0O0CITyKUBaHUS.
Cnyuaiinbiii notok. JIBa cnocoba 3aganus cnyuaitHoro mnortoka. [T JlnutensHoCTb
unrepsanos  giaa  [III.  Bxogsmuii notok TpeboBaHMil: pPEKYPPEHTHBIM IMOTOK,
J€TePMUHUPOBAHHBIH, TyaCCOHOBCKUH, IPJIIAHIOBCKUI OTOKU. Pasznuuneie pacnpeienenus
juTensHocTH 00chyxkuBanus. [lokazarenu kadectBa oOCHY)KMBaHUS: JUIMHA O4EpeH,
BpEMS 0)KHIaHUS Ha4vana o0CayKuBaHus, 4ucio 3aaBok B CMO, Bpems npeObIBaHMs 3a1BKH
B CMO, BepoATHOCTb NOTEPH 3aABKH (110 BPEMEHH, 110 BBI30BaM).

Tema 4. Ilpocmetiutue mapkosckue mooeau meopui meiempaghuxa.

Moens kanana nepeaaun qaHHbix: cucrema M |M|1|oo. TlepBas moxens Dpianra: cuctema
M|M|c|0. Bropas moxens Dpmanra: cucrema M|M|v|r. Moxgens Durcera. Cucrema ¢
IPYNIIOBBIM MocTyIuieHueM 3asaBok. Cucrema M |E |1|o. Cuctemsr M|H|1|r u HIM|1|r.

Tema 5. Cucmema M|G|1|o0: memoosl uccredosarus.

Biosxennas nens Mapkosa. BupryanbHoe BpeMst 03KUIaHus.

Tema 6. [pyeue npocmetiuiue Hemapkogckue mooenu.

Cucrema M |G |oo. Cucrema M|D|n|ow. Cucrema G|M|1|o0. Cucrema M|G|n|0.



5.2 Pa3zjeiibl AUCHHUILIAH M BHAbI 3aHATHH

[IpakTuueckue
3QHSATHS U
jgabopaTopHbie
No Jlexn ) REEOP Bcee-ro
HaumeHnoBaHue pasjena JUCLUIIIUHbI paboTeI CPC
n/n . yac.
Jla6. | Cem. | 113
3aH.
1 BepositHOCTHBIME  annapatr  Teopuu 5 5 10 14
' MAaCCOBOr0 00CITYKHBAHUS.
DEeMEHTRI TEOpHH CIIYyYaiHBIX
) P y 6 6 26 38
POLIECCOB.
[Tapamerpbl  cHCTEMBI  MAacCOBOTO
3, apametp 4 2 18 24
o0cyKUBaHUSI.
[IpocTelinine MapKOBCKHE  MOJEIH
4, P p 12 20 48 80
Teopuu Tenerpaduka
Cucrema M|G|1|oo: METO/IEbI
5. G| 6 12 30 | 48
HUCCAEI0BAHUS.
rue IMpOCTEHIIHE HEMAPKOBCKHUE
g |/Eyme mp p 6 12 30 | 48
MOJIEITH
Hroro 36 54 162 252
6. JlaGopaTopHblii IPAKTHKYM -- HE [IPEIYCMOTPEHO.
7. IlpakTHyecKHe 3aHATHS (CeMHHAPBI)
Ne Ne  paspena | HaumenoBanue nabopatopHsix pabor Tpyno-
n/n | AMCUHUILIHHLI €MKOCTh
(1ac.)
L | OcHoBHBIE BEPOSITHOCTHBIE pacrpeieneHus:
IKCIIOHEHIIHAILHOE pacmpeneneHue (3 JIEMMBI),
JICTEPMUHUPOBAHHOE  PACHPEIC/ICHUE,  PacnpeieneHue |
[Tyaccona. XapakTepuMCTUKU CIy4YalHBIX BEJIUYUH C
COOTBETCTBYIOIIMMH pacipeaeincHusamu. Penrenue 3amayu Ha
OCHOBHBIE BEPOATHOCTHBIE paclpe/IeIeHHUs.
2 1 IIpeobpazosanue Jlannaca. [Ipoussogsmas ¢pyuxius. Csssb
Mexay mnpeoOpasoBanuem Jlannmaca u npeobpazoBaHueMm |
Jlanunaca-Ctunrseca. Haiitu npeobpaszosanue Jlamnaca s
(GyHKIHMM 3aaHHOTO BH/IA.
3. 2 Hns  uenm MapkoBa nocTpouth rpad) MEPEXOAHBIX
BEPOSITHOCTEH,  BBIMUCATh  MATPHUILy  MHTEHCHBHOCTEH 4
IEPEXO0/I0B 3a N I1aroB, HAUTH CTAIMOHAPHOE PACTIPE/IC/ICHIE
BEPOSITHOCTEH.
4. 2 Jis Mapkosckoro npouecca seimucate MUII, 3anucats
CAVYK, mwaiitm craumonapHoe pacnpenenenue. Jlnga )
MapxkoBckoro npotecca 3anucarbk ypaBHEHUE JI0KAILHOIO U
r100anbLHOro 0anaHcoB
5. 3 I IIYACCOHOBCKOI'0 MOTOKA HAWTH BEPOATHOCTU TOrO, YTO
y P 2
YHCIIO 3asBOK, NOCTYNAOUIUX 3a BpeMs { paBHO K.




Hus cuctemsr M|M|1|oo mpoBecTd HCCIEAOBAHUE MOJEIH:
n300pa3uth cxemy mojenu, coctaButh CII, onuckiBaommii
MOJENb,  BbINHCATL  IpocTpaHcTBO  cocrosHui  CII
n300pasute rpad wunTeHcuBHOcTeR nepexonoB. CYI'b.
CVJIb. BeiBox pacnpepesieHuss BEPOSTHOCTEH COCTOSHUI
mozxenu. HaxoxaeHue BpeMeHHbIX XapaKTepUCTHK.

Hns nepBoit mojenu DpnaHra IMPOBECTH HMCCIEA0OBAaHUE
mojenu: uszobpasuts cxemy wMoaenu, cocrasuts CII,
OTIUCBIBAIOLINI MOJIE/b, BBINTUCATH NPOCTPAHCTBO COCTOSHHH
CIl, uzobpasurs rpad unrencusHocrei nepexonos. CYI'b.
CVIJIb. BeiBoj pacnpeieieHusi BEPOSTHOCTEH COCTOSIHMIM
mozenu. HaxoxaeHue BpeMeHHBIX XapaKTEePUCTHK.

Jns Bropoit mojenu DpraHra ¢ KOHEYHOH Ouepe/bio
IPOBECTU MCCIEOBAHUE MOJENIU: U300pasuTh CcXemy
Mojenu, coctaButhk CII, onuchiBaronMid MOAE/b, BLIIHCATE
npoctpanctBo  cocrosuuil  CII,  wm3obpasutrs  rpad
unteHcusHocreit nepexonos. CYI'L. CVYJIb. BeiBoa
pacmpesiesicHHsl BEpOATHOCTEM cocrosHuil. Haxoxaenue
BPEMEHHBIX XapaKTePUCTUK.

10.

ns momenu DHrcera MpoOBECTH MCCIENOBAHUE MOJIEIHN:
n300pa3uts cxemy mozen, cocraButh ClI, onuceiBatomumit
MOJenb,  BbIIKMCATh  OpocTpaHcTBo  cocrosHuil  CII
n300pasute rpad unTeHcuBHOcTel nepexonoB. CYI'B.
CVIJIb. BeiBoj pacnpeeieHusi BEPOSTHOCTEH COCTOSHMH
mozaenu. HaxoxaeHue BpeMeHHBIX XapaKTePUCTHK.

1

Jlns Mozienu ¢ rpynmoBbIM MMOCTYIUIEHUEM 3a8BOK [TPOBECTH
UCCIICIOBAHUE  MOJEIU: H300pa3suTh CXEMy  MOJECIH,
coctasuts  CII, onuceiBaromuii  MOJEIb,  BBIIHCATD
npoctpanctBo  cocrosuuil  CII,  wm3obpasutrs  rpad
UHTEHCUBHOCTEH  nepexogoB. Haiitm  pacnpenenenue
METOI0M MPOU3BOISIIUX GbyHkuii. Haxoxneuue
BPEMEHHBIX XapaKTePUCTUK.

12.

Hns monenu M|E|1|co mpoBecT HCCIEI0BAHHE MOJEIH:
n300pa3uth cxemy mojen, cocraButh ClI, onuceiBaromumii
MOJenb,  BbIHCATh  npoctpaHcTBo  cocrosHui  CII
n300pasute rpad HMHTEHCHUBHOCTEH mnepexonoB. Haiitu
pacnopeieaceHHe  METOAOM — HPOM3BOJAAIIMX  (pyHKUHMIL.
HaxoxieHue BpeMeHHbIX XapaKTepUCTHK.

Jus mozeneit M|H|1|r u H|M|1|r npoBectu ucciaea0BaHue
mojenu: uszobpasuts cxemy Mogenu, cocraButh CII,
OMNHUCHIBAOIINM MO/1€/Tb, BBIITUCATL IPOCTPAHCTBO COCTOSTHHM
CII, usobpasuts rpad mnTeHcuBHOCTEH nepexoaos. Haiitu
pacmpejeseHHe  METOAOM  MPOM3BOASIUX  (DYHKIHIL.
HaxoxieHue BpeMEeHHbIX XapaKTePUCTHUK.

14.

Hna momenu CMO MI|G|l|oc. IlpoBectu HccieioBaHuE
mojenu: u3zobpasuts cxemy w™ogenu, cocrasuts CII,
OIMUCHIBAIOIINM MO/IE]Tb, BBIMTUCATH IPOCTPAHCTBO COCTOSHUI
CIl, n306pa3uts rpad MHTEHCUBHOCTEN nepexo10B. BuiBoa
pacmpeseseHHsi BEPOSATHOCTEH COCTOAHUN MOJENU IIpU
nomomu npoussojdaweit Gyuxuun. dopmyna Ilonnayexa-
Xunuuna. Halltu cpeHioo JJIMHy ouepein U CpeHee YHCIIo

12




3aiBOK B cucreme. Haiitu cpeanee Bpems mnpeObIBaHMS
3as1BKU B CHCTEME.

15. |6 [IpoBectu wuccnenoBanue momeneit M|G|oo, M|D|n|oo,

G|M|1|co, M|G|n]0. 12

8. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe IUCHUILINHBI:

YueOuast ayuTOpus JUIsl NPOBEACHUS yUeOHBIX 3aHATHIH (B TOM YHCIIE U1 IPAKTHYECKOTO
M JICKUMOHHOTO THIIOB 3aHATUH, MHAMBHAYAJIbHBIX WU TPYINIOBBIX KOHCYIBTALMMN, TEKYIIEro
KOHTPOJISI H IPOMEKYTOUHOM arTecTalum).

Komneiorepusie (gucmiieiinbie) Kiacchl ¢ JOCTYNOM K ceTh MHTepHeT u 21eKTpOHHO-
obOpazoBaTe/bHOM cpefe YHHBepcHTETa I NPOBEACHHUS O0y4YalOIUMUCS CaMOCTOSITE/ILHOM
paboTH! U KOMITBIOTEPHOTO TECTUPOBAHUS 00yUdaromuXCs (IPU HEOOXOAUMOCTH).

9. Undopmanuonnoe odecneveHue AUCHHILIHHBI
a) mporpaMMHoe obecrieueHue:
e npoayktel Microsoft - onepanuonHas cucrema, naker opucHbix npuinoxkenuit, MS Teams
u ap. (moanucka Enrollment for Education Solutions (EES))
e rporpamMmHoe obecrneueHue co cBo00HOH nuleH3uel (free):
- Opaysep Chrome (nuuensust Google Chrome Terms of Service)
- meaua-nneep (Hanpumep, VLC Media Player, munensus GPL-2)
- Adobe Reader (nuuensust Adobe Software License Agreement)
- o¢ucuslii naker LibreOffice (muuensus MPL-2.0)
0) 6a3pl naHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U IOUCKOBBIE CHCTEMBL:
- 6ubnuorexa PY JIH: http://lib.rudn.ru/
- TYUC PY/IH: https://esystem.rudn.ru/

10. Yuebno-meroauyeckoe 1 nHpopMauHoHHoe odecnieyeHue JHCHUILINHBL:

a) OCHOBHas IuTeparypa
1. bawapun I'.IL. «Jlexuuun no maremMaTudeckoi Teopuu renerpadukar.— - 3-¢ U37., Hcp.
51 JIOII. - M. : HUzn-Bo PY/H, 2010. - 346 C:
http://lib.rudn.ru/ProtectedView/Book/ViewBook/782
2. bamapun I'.I1. I'pader u nenu Mapkosa: Yueb. nocodue. M.: U3xn-so PYIH, 1989. —
34 c. (ET 70)

0) onoHUTELHAS IUTEpaTypa

1. bawapun I'.IL, lNaiinamaka 10.B., Camyitnos K.E., Spxuna H.B. Moaenu s ananusa
KauecTBa OOCITyXKMBaHUS B CETAX CBA3M cieayromiero nokonenus (Yu. mocoOue).
M.: U3a-Bo PY]IH, 2008. - 137 c.
http://lib.rudn.ru/ProtectedView/Book/ViewBook/654

2. bouapos ILIIL., [Teunnkun A.B. Teopus maccoBoro obcmykuBanus: YueOHuk. M.:
Uzn-so PYJIH, 1995. — 529 c., un. ET 56

3. Kuneitnpok JI. Teopust maccoBoro obcinyskuBanus: ¥Y4ebnuk. M.: MamuHocTpoenue,
1979. - 518 ¢c. ET 5

4. bamapun I'.I1., bouapos ILIL., Koran SI.A. Ananu3 ouepeneil B BbIUHCIUTEIbHbIX
cersx. Teopust u meroasl pacuera. M.: Hayka. I'n. pex. ¢us.-mar. nut., 1989. - 336 c.
ET 12

5. lIversen V.B. Teletraffic engineering and network planning. — ITU-D, January 2015. —
460 p
http://orbit.dtu.dk/files/11847357 1 /Teletraffic_34342 V_B_Iversen_2015.pdf

6. Kennbepr M., Cyxos KO.M. BepositHocTs U cTaTHCTUKA B IpuMepax u 3agavax. T.
1. OcHOBHBIE NOHATHS TEOPUU BEPOSTHOCTEH M MAaTEMATHYECKON CTaTUCTHKU. — M.:

MIIHMO. - 2007. - 456 ¢. ET 1




7. Kennbept M., Cyxos FO.M. BeposTHOCTL U cTaTHCTHKA B IpUMeEpax u 3a1aqax. T.

2. MapkoBckue 1enH Kak OTIpaBHas TOYKa TEOPUH CIy4yadHBIX IMPOLIECCOB U HUX
npuwioxkenus. — M.: MITHMO. — 2010. - 559 ¢. ET 1

11. Metoauyeckue YRKa3zaHud [1JIH oﬁyqalomuxcn o OCBOCHHIO JHCHHIIIIMHBI (MO,.[Iy.JHl):

YueOHBIM MJIaHOM Ha U3Y4YE€HHE JUCLUIUIMHBI OTBOAUTCS OJMH ceMecTp (aBa moayis). B
CeMECTpe IPOBOASTCA YETHIPE KOHTPONIbHBIE paboThl, YeTslpe jgomamHux 3azanus. Cymma
Oa/ioB, HaOpaHHas [0 MTOraM BCEX 3aJaHUil paBHSETCA O00IEeMy KOJHYECTBY OalioB,
3apabOTaHHBIX CTY/JCHTOM B TedeHue cemectpa. B KoHue cemecTpa NMpoOWU3BOAMTCS HUTOTOBBIH
KOHTPOJIb 3HaHUH, BKIIIOUAIOLUI B ce0sl yCTHBIHM ONPOC CTYAEHTA 110 TEOPETHUECKOMY MaTepHaly
JUCIUTLIUHBL.

11.1 CrpykTrypa NpakTH4YeCKHX 3aHATHIMA

Pewenue 3aza4 no Temam, Npe1ycMOTPEHHBIM HACTOSIIEH IPOrPpaMMOH.

11.2. CamocTosiTesibHast padoTa cTyeHTa

Boimonnenue nposepouHbix (gomamHux) pador. [loaroroBka K MTOroBOMY KOHTPOIIIO
3HAHUIL.

12. ®oHj1 OLEeHOUYHBIX CPEACTB /15l NPOBEAEHUS NPOMEKYTOUHOM aTTecTaluu
00y4AI0IMXCA 10 JUCHHILIHHE (MOLYJT10)

®OC 1o AUCUUIIINHE HPEICTABIEH B IPUIOKEHUH K JaHHOH Iporpamme.

[Iporpamma cocrasnena B cootBeTcTBuH ¢ Tpeboanusamu OC BO PY JIH.

Paspaborunku:

IoueHT Kadeapsl .
NpUKJIAAHOH HHPOPMATUKH - 7 /
P (opaar b /227 e
U TEOPUHU BEPOATHOCTEH ~— T.A. MunoBanosa
L

PykoBojuTe b NporpaMmsl
3aseayromuii kadeapoi
NpUKJIagHOH nHOPMATUKH

¥ TEOPUHU BEPOATHOCTEI, /1.T.H., Ipod.

K.E. Camyiinos
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Iacnopm ¢honoa oyenounvix cpedcme no oucyuniune «OcHogbl Manemamuyeckou meopuu meaempaguxa,
Ona nanpaenenus 02.03.02 — @yuoamenmanvnan unopmamurxa u UHGOPMayUOHHBIE MEXHOI02UU

Cem 5 (mooyns 9)

®OChI ((popMBI KOHTPOJISI YPOBHSH
Kon ocsoenust OOII) Py6exH
_ . | Konrponupye ) v Bamnnel
KOHTPOIUPYEMOIi . ) ) . Brinosnnenu Bainsl b1 )
MBIH pasjen Konrposupyemas teMa AUCLHUILUINHBI PacuetHbie paszen
KOMIIETEHLIMH HJIK i e PaGora Ha TEMBbI KOHTPOI
i JUCLMITIHHbBL (npakTuyecku ] a
€€ 4acTH KOHTPOJIbHbI 3aHATHH b
€) 3a1aHus
X pabot
OIIK-1; OIIK-3, DJIeMEHTbI XapakTepucTuueckue 5 6 | 12
[K-4 TEOpUH npeobpasosanus (I, [TJIC, T1D). -
ClydaiHbIX
IIPOLIECCOB H ]_lemd MapKOBa. 0 7 | 8 10 50
TEOPHH
MACCOBOLO MapkoBckue mpoLecesl.. 6 7 2 15
oSy KumaH [TyaccoHOBCKHI BXOASIIMN ITOTOK 4 0 | 5
OITK-1; OIIK-3, AnHanus
[1K-4 S Cucrema M|M |1]o0. 8 6 2 16
MaCCOBOTO Bropas mozens Dpnanra: cucrema :
o0cyKUBaHHMS Mlﬂ?er P 7 7 2 16 10 50
. Mapkosckue
MOJleNHn Monens DHrcera 0 7 | 8
UTOI'O
30 40 10 80 20 100




Cem 5 (mooynw 10)

®OChI (hopMbI KOHTPO.ISI YPOBHA
Kon ocsoenust OOII) PyGexH
. | Konrpomupye : ) G Bansl
KOHTPOJIUPYEMOIi . Beinonxnenu Bainsl bl
MBIH pa3en Konrponupyemas temMa AUCHUILIIHHE Pacuernbie pazzen
KOMIIETEHLIMY U ) e PaGora Ha TEeMbl KOHTpOJI
JUCLUITTHHEL (npakTHYEeCKU - a
€e yacTu . KOHTPOJIbHbL 3aHATHU b
€) 3aj1aHus
X pabor
OIIK-1; OIIK-3, | Ananus Cucrema ¢ rpyIioBbIM HOCTYILICHHE 7 5 ) 14
[K-4 cUcTeM 3a5BOK
MaccoBOIro
obcnyxusanns | CHerema MIE |1 ]e. 0 5 2 12 10 50
. Mapkosckue
MOJIeIH Cucremst M |H|1|r n HIM|1]r. 8 10 2 17
OIIK-1; OIIK-3, | Ananus Cucrema M |G |1]o0: MeTO b1
10 10 2 22
IK-4 CHCTEM HCCIIeJ0BAHHA.
MaccoBOIro
A — Cucrema M|G |oc. Cuctema M|D |n|w. 10 49
M R Cucrema G [M|1]oo. Cucrema 5 10 2 17
. Mapkogckue Cinl0
MOJEIH M|Gn]OC.
HUTOrIo
30 40 10 80 20 100

OIIK-1. Cnocofen npumeHsith (pyHJaMeHTa/IbHbIC 3HAHMS, IMOJNyUYEHHbIE B OOJIACTH MATeMATHYeCKHMX M (MJIM) €CTECTBEHHBIX HAYK, M HCHOJIb30BATH HX B
podeccHOHAILHOM NesITelIbHOCTH.
e OIIK-1.1 3Haer oCHOBHbIE I10J0MXKEHHSI U KOHLENLHU B 00JIACTH MATEMATHYCCKUX U €CTECTBEHHBIX HAYK; 3HAET OCHOBHYH TEPMUHOIOTHIO
e OIIK-1.2 YMmeer ocyliecTBisTh EPBUUHBIIT cOOp ¥ aHAJIM3 MaTepHalia, UHTEPHIPETHPOBATE PA3IHUHbIC MATEMATHYeCKIE 00bEKThI
e OIIK-1.3 NUmeet npaktTuueckuii onbiT paboThl ¢ pellleHueM CTAHAAPTHBIX MATeMAaTUYECKUX 3a/[au U IPUMEHSIET ero B pod)eCCHOHANILHOU AesITeIbHOCTH
OIIK-3. CnocobeH K pazpaboTke alrOPUTMHUYECKUX M MPOIPAMMHBIX pelleHuil B 00JacTH CUCTEMHOIO M NPUKIAAHOIO HPOrpaMMUPOBAHUS, MATEMATHUYECKHX,
UH(OPMALIMOHHBIX M UMHTALIMOHHBIX MOJeNIeH, CO31aHuI0 HHPOPMALMOHHbIX pecypcoB r7100abHbIX ceTel, 00pa30BaTe/IbHOIO KOHTEHTA, IIPUKIIAAHbIX 043 HaHHbIX,
TECTOB M CPEACTB TECTHPOBAHMS CHCTEM M CPEJCTB HA COOTBETCTBHE CTAHAAPTAM M HCXO/IHBIM TPeOOBaHUAM.
e OIIK-3.1 3Haer MeTo/bl TEOPUH AJITOPUTMOB, METOBl CHUCTEMHOIO U HPUKIAJHOIO MPOrPAMMMPOBAHUS, OCHOBHbIE TOJIOXKEHHS M KOHLENIHUA B 00/1acTH
MaTeMaTHYeCKHX, HH(POPMALIMOHHBIX U UMUTALIMOHHBIX MOJIe/IeH
ITK-4 CrocoGen rnpoBoauts paboTel 110 00paboTke U aHaNM3y HayuyHO-TeXHUYECKOWH MH(OPMALIMK U Pe3y/IbTaTOB UCCIIeOBAHUI
e [IK-4.1 3HaeT OCHOBBI HAYYHO-UCC/IEOBATENBCKON [esSTeIbHOCTH B 00/MacTH HH(POPMAILIMOHHBIX TEXHOJIOIHH, OCHOBHbBIE METO/bl PELUeHHs TPUKIIaJIHbIX
3a/1a4, COBPEMEHHbIE METO bl HH(POPMALIMOHHBIX TEXHOIOIHH; IPHHLMIIBI TOCTPOSHUS HAay4YHOH paboThl, METOABL cOOpa U aHAIM3A HOIYUYSHHOTO MaTepHaa,
crocoObl aprymMeHTaun
e [IK-4.2 YMeer npuMeHsTh [0JIyYeHHbIC 3HAHUS I PELLeHUs] CTAHAAPTHBIX 3a7a4y B oOnacTu MH(GOPMAHIIOHHBIX TEXHOJIOTHH U B COOCTBEHHON HAy4dHO-
HCCJIe,‘J,OBaTe.lIbCKOFI JACATCIBbHOCTH



ba/lsIbHO-peITUHIOBAs CUCTEMA OLICHKHU YPOBHSA 3HAHUM

CBOII,Haﬂ OllCHOYHAaA Tﬂﬁ.]llll_[a AUCHHILIINHBI
Pabora B cemectpe

MaxkcumanbsHoe uncno 0amioB, HabpanHbix B cemectpe — 100
Caoanas oneHounas rabiuua qucunruinssl (3 kype, 5 cem, Moayis 9)

®opmbl
KOHTPOJISE
YPOBHSI
ocoenust OOII | Bamn | PyGexn | Bamn
~ 3
5 I bl bl
Ne Pasnen Tema o 5| & & o
3 28 E TEM | KOHTPO | pasue
=S 28 w Bl b na
v x| B gl 5
=N o A Va)
9 5 = )
F 2| 3 I A
Ao =)
= A =
v
XapakTepucTuueckue
Onemermol npeobpasosanmst (I1J1, 5 6 | 1| 12
meopuu [JIC, T1D).
CAVHAUHBIX I - 3 2 : 5
enu Mapkosa.
HpoYeccos u
i | 10 50
meopuu 5
HEEEEGH MapKOBCKHIE MPOLECCHI.. 6 7 2 15
obcayacusa 1 . .
: ACCOHOBCKMI BXO/IAIIMI
HUs Y AR 4 0 1 5
HOTOK
Cucrema M |M|1|ec. 8 6 2| 16
Ananus
cucmem Bropas moaens Dpnanra: 7 7 A 16
2 | maccosoeo cuctema M |M|v|r < 10 50
obcayxcuea
HU.
Mopgens Durcera 0 7 | 8
Uroro 30 40 | 10| 80 20 100




MaxkcumanbHoe uncio 6annos, HabpaHubIX B cemectpe — 100
Crojauas onenouHas tabiauua JucUUILIMHel (3 kype, 5 cem, Moayis 10)

DOopMBbI KOHTPOJI
YPOBHSI OCBOEHHsI
00I1
P
Ne Pasnen Tema SEIEE2 | 84 w
g2 23| § E d g KOHTPO | pasj
= = T = 49 & 4 TEeMbl
v x| 569 g ¢ b ena
= (=] j=" 9 V=) 3
3] E = = f d
éf |l F X &£ 9
£l ag
Cucrema ¢ rpynnoBsIM
AHaJu3 CHCTEM MOCTYIUIEHHE 3a5BOK 7 3 2 14
MacCcOBOI0
1 | obcnyxupanus. Cucrema M|E|1|e. 0 5 2 7 10 51
Mapxkosckue
MOJIEJIH. Cucremsl M|H|1|r u ;
HIM[1]r. 8 10 2 20
Cucrema M|G|1|oc: meToj1bt
AR, Mo 0B, e B2 &
MAaCCOBOI"
2 | obcayxuBaHUsl. CHL;:[EB];H MIGI(O:O' CEHCTeMa 10 49
Hewmaposcxue . L s 10 | 2] 17
MOJIEJIH. IM]1]co. Cucrema
M|G|n|0.
Uroro 30 40 10 80 20 100
Tabauua coorBercTBHA 0a/JI0B H OLIEHOK
Baiuist BPC Tpaguuuonusie oneHku PO Ouenku ECTS
95 - 100 5 A
86 - 94 B
69 - 85 + C
61 - 68 3 D
51 -60 E
31-50 2 FX
0-30 F
3auer Passed
IIpasuna npumenenus bPC
1. Pazaen (tema) yueOHON NHCHUIUIMHBI CYUTAETCS OCBOCHHOM’, €CIU CTYAEHT HaOpan Oornee
50% ot uncna 6a/wIoB, IpeyCMOTPEHHBIX 3a JaHHbIi pa3aen (temy) (IIpukas Pextopa Ne
564 ot 20.06.2013, nyHkr 4.8).
2. CryaeHT HE MOXKET ObITh ATTECTOBAH M0 JIUCLUILINHE, €CITH UM HE OCBOEHBI BCE TEMbI BCEX
pa3zienoB OUCHMIUIMHBI, YKa3aHHble B CBoaHOM oueHouHol Ttabnuue. ([Ipukas Pexropa
Ne 564 o1 20.06.2013, nyskr 4.9).
3. Ilo pewenuro npenojaBaTenss U C COMIACHS CTY/CHTOB, HE OCBOMBILUX OTAE/IbHbBIE

paszaensl (TeMbl) AMCLMILIMHBL, B TeYeHHE y4eOHOIo ceMecTpa MOTYT ObITh [OBTOPHO
[IPOBEJCHBl MEPOINPUATUS TEKYIIEro KOHTPOIs YCHEBAEMOCTH (KOHTPOJIbHBIE pabOTh)
WM BBLAAHBI JOTOMHUTENbHBIE 3aaHus 110 YTUM pazaenam (temam). [Ipu atom cTysentam

3a JaHHYI0 paloTy 3aCYMUTHIBAETCS MUHUMAJILHO BO3MOJKHBIH MOIOKHUTENbHBIN Oaiul.
(ITpuka3s Pexropa Ne 564 ot 20.06.2013, nyukT 4.10).




10.

5 8

12.

3.

[Tpu BbIMONHEHUM CTYAEHTOM JOMOJHHMTENLHBIX Y4eOHBIX 3aJaHuil, WIM MOBTOPHOIO
NPOXOXKIEHUS  MEPONPHUATHH  TEKyLIero KOHTPOMs, IOIy4YeHHble MM  Oaibl
3aCYUTHIBAIOTCS B KOHKpETHbIE TeMmbl. [Ipu 3ToM mpenbiayiuue Oanibl, MOJIYYEHHbIE O
yueOHBIM 3agaHusiM, OOHynstoTcs. MtoroBas cymma 0ajulOB HE MOKET IPEBBIIAThH
MaKCHMAJIBHOTO KOJIMYeCcTBa OajjioB, YCTAHOBJIGHHOTO IO JaHHbIM TeMaM (B
COOTBETCTBUH C Ipuka3oM pekropa Ne 564 ot 20.06.2013 r.)

Konrpossusie paboTsl, TeCTUPOBAHHUE IPOBOAATCS TOJIBKO BO BPEMst Ay AUTOPHBIX 3aHATHI
10 JUCLMIUIMHE B COOTBETCTBUM ¢ HPOrpaMMON JUCLUIUIMHBL U pacnucaHueM yuyeOHbIX
saustuil. (IIpukasz Pexropa Ne 258 ot 25.03.2013, myHkr 4.6).

Crynent, Habpasinit Menee 30% OT MakCMMajlbHO BO3MOMKHOI'O Ha MOMEHT pyOeKHOI
aTTecTallii KoJM4YecTBa Oa/ulOB, CUMTAETCS HEYCHEBAKOUIMM [0 JAHHOM JUCIUILUIMHBIL.
(ITpukas Pextopa Ne 258 ot 25.03.2013, nynkr 4.14).

Crynent, HabpaBumuii 3a pabory B cemectpe MeHee 30% OT MakCUMAalIbHO BO3MOYKHOTO
KoJmuecTBa OauioB (MeHblie 24 Oa/UIOB), HE JIOMYCKAETCs K UTOTOBOMY KOHTPOJIHO
snanui. (Ilpukas Pextopa Ne 258 ot 25.03.2013, nynkr 4.19).

Crynents! 00si3aHBI €/1aBaTh BCE 3a/laHUS B CPOKH, YCTAHOBJIEHHBIE IIPEIO/ABATEIIEM.
Crava 3ananuil 103x€ YCTAaHOBIEHHOIO CPOKA MIPUBOIUT K MOHUKEHHIO Oa10B.
Kourponbnas paGora nepenuceiBaeTcs OJAMH pa3 B TEUEHHE JBYX HEJIElNb C MOMEHTa
HaIKUCaHUs 110 COIVIACOBAHUIO Mpernojaparess u cTyaeHTa 6e3 nonmxenus 6anos. [lepen
HAUCAHUEM KOHTPOJBLHOM padoThl WM [Epe] MNEePernuchIBAaHUEM IPOBOIUTCH
KOHCYJIbTAllMd C Pa300poM TUIMYHBIX 3aMaHUM U (WIH) TUNUYHBIX OMIMOOK B ITHUX
3a/JaHUsIX.

Bo Bpemst kOHTponbHOH pPabOThl CTYJEHTAM 3alpellaeTcsi MCMOJIb30BaTh KOHCIEKTHI
CEMMHAPCKUX W JIEKIIMOHHBIX 3aHATUH (€CJIM ATO HE pa3pelieHO MpenojaBaresieM), a
Takke MoOOmIbHBIE M KoMmnbiorepubie ycrpoiictBa (IIpukas Pexropa Ne 598 or
22.06.2012). B cinyuae HapyLeHHs CO CTOPOHBI CTYJAEHTA NPENOAaBaTeIb UMEET MPaBo
OLIEHUTB Pe3yJIbTaThl KOHTPOILHON paboTh! B HOMIb OAILIOB.

PacuerHble (mpakTHUYECKHUE) 3a/1aHUS BBIAAIOTCA KXKAOMY CTYJICHTY HHAUBUAYAIILHO JBA
pa3a B CEMECTp, ¥ Ha UX BBIINOJIHEHHE OTBOJAMTCS YKa3aHHOE MPEIo1aBaTesIeM Bpemsi.
PyGesxublii KOHTPOIbL 3HAHMI COAEpXKHUT JBa Bompoca. Ha noaroToBky cTyaeHTy
OTBOAUTCA HE OOJIee OJHOr0 4aca, Mociie Yero Mpou3BOAUTCS YCTHbIA ornpoc. Crnucok
BONPOCOB K pyOeKHOMY KOHTPOJIIO [0/DKeH ObITh BBIBEIIEH Ha cTpaHuile kKabuxera
nperno/jjaBare/s U (WIK) BbIJaH CTY/IEHTaM He [O3/IHEE, YEM 3a TPU HEJIeIIU J10 IIPOBEACHU
MEpOIPHUATHS.

Ha pyGe:xHOM KOHTpOJIE 3HAHHI 3aMPEILacTCs HCIOIb30BaTh yueOHble MaTEpHallbl (€CiIn
HE pa3pelIeHo MpenoiaBaresieM), MOOUIbLHBIE U KOMIBIOTEpHbIE yeTponcTBa. CTyaeHTy,
NOMMAHHOMY 3a CHHChIBaHHEM JIMOO HMCHOJb3YIOIIEMY MOOUIbHBIE (KOMIIBIOTEPHBIE)
YCTPOMCTBA, aBTOMAaTHUYECKU CTaBHTCA HOJb 0aioB 3a pyOeKHbIH KOHTPOJb 3HAHHIA.
(ITpukas Pextopa Ne 797 ot 27.09.2012).

Ecnu B utore 3a ceMecTp CTyAEHT noiayuun MeHee 31 Oaina, TO CTyI€HTY BBICTABIAETCS
oueHka F ¥ CTyIeHT JO/KEH MOBTOPUTH ITY AUCHMILIMHY B YCTAHOBJICHHOM IMOPSJIKE.
Ecnu e B urore cryaent nonyuui ot 31 go 50 6amnos (FX), To cTyaenty paspeuaercs
nobop HeoOxoaumoro (o 51) konuuecrBa OamnoB. JIMKBHAAUMs 3a70JKEHHOCTH
BO3MOKHA He Oosiee JBYX pa3, IpUYeM IepBas nepecaada NpoBOAUTCS B IEPUO]] CECCHU
no nauvana xanukys (IIpukas Pexropa Ne 258 or 25.03.2013, nynxte! 8.2-8.3). Bropas
nepecaaya rno AMCUUILIMHE TPOBOJAUTCS B TEUEHUE YEThIPEX HEJIE)b C Havalia CJIeNYIOIero
yueOHoro cemectpa (Ilpukas Pexropa Ne 258 ot 25.03.2013, nyHkT 8.7) 1 npuHUMAaeTCs
KOMUCCHEH, Ha3HauaeMoil nekaHoM ¢akynbrera (IIpukas Pexropa Ne 258 ot 25.03.2013,
nyHkThl 8.8-8.11).



Kputepuu oieHKH 10 JUCHHUILIMHE

95-100 d6a.10B:

- MOJTHOE BBIMOJIHEHUE KOHTPOJILHBIX, IPOBEPOYHBIX, JOMALUIHUX padoT;

- BBICOKHI YPOBEHb KYJILTYPbl UCIIOJHEHUS KOHTPOJILHBIX, IPOBEPOUHBIX, TOMAIIHUX paboT;
- AKTUBHOE Y4aCTHE B MEPONPUATHIX, MPELYCMOTPEHHBIX IPOIPAMMOIl JTUCLIUILIHHBL,

- CHUCTEMATH3UPOBAHHOE, INTyOOKOE H MOJIHOE OCBOEHHE HABBIKOB U KOMIETEHIIHI 110 BCEM
pasjenaM IporpaMMBl TUCLUIUIUHEL

- UCIONb30BAaHUE HAy4YHON TEPMHMHOJIOTHM, CTHJIMCTUYECKH TIPaMOTHOE, JIOTHYECKH
MPaBUJILHOE U3JI03KEHHUE OTBETA HA BOMPOCHI, YMEHHUE J1e1aTh 000CHOBAHHBIE BBIBO/IbI;

- BBIPa’KE€HHAs CIIOCOOHOCTH CAMOCTOSTENLHO U TBOPYECKH PElIaTh OCTABIEHHbIE 3a/1a4u;

- MOJIHASE CAMOCTOSITEIBHOCT M TBOPYECKHMH MOAXOJA MPU HU3I0KEHUMH Marepuaia Io
porpaMMe JUCHUILIUHBL;

- nojHoe U riaybokoe yYCBOEGHHE OCHOBHOH M JOMNOJHUTEILHOW  JIMTEPATyphl,
PEKOMEH,IOBAHHON POrpaMMOM JUCIUIUIAHEI U MIPENoiaBaTeieM.

86- 94 6anna:

- IIOJIHOE BBIITOJIHEHHE KOHTpOJ'leb[X, HpOBGpO‘{HbIX, JOMALIHHX pHGOT;

- BbICOKHﬁ ypOBCHb KyHbTypr HUCIIOJIHCHH A KOHTpOﬂbeIX, HpOBGpO'-{Hle, JOMAIlHHUX paGOT,’,
o CHCTGMHTHBI/IPOBHHHOC, I‘ﬂyGOKOE U IIOJIHOE OCBOCHHME HABBIKOB H KOMHETCHL[Hﬁ 10 BCEM
paszenaM IporpaMmbl JUCLUILIMHBIL,

- HCIIOJIB30BaAHHE Hay‘-{H(}ﬁ TCpMHHOﬂOFHH, CTUIMCTHYCCKH rpamorﬁoe, JJOI'MYECKH
HpaBHﬂbHOC H3JTI0KECHHE OTBETA HA BOHpOCbI_, ymemie aenarb OﬁOCHOBaHHble BBIBO/bI,

- CHOCOGHOCTB CaMOCTOATEIIBbHO pemarb [NOCTABJ/ICHHBLIC 3ada4yH B HCCTaH,ﬂ,apTHHX
ﬂpOI/ISBOﬂ,CTBeHHbIX CHTyaU,HHX;

- yCBOGHHE OCHOBHOﬁ H ﬂ,Ol’IOﬂHHTeJ’IbHOﬁ nHTepaTypm, HO])M&THBHBIX M 3aKOHOOATCIBHBIX
dKTOB, peKOMCHﬂ,OBHHHbIX HpOI‘paMMOﬁ JUCLHHITITHHBI U npeno,uaBaTeneM.

69-85 6ajL108B:

o YACTHYHOC BLIMOJHCHHE KOHTpOHbHBlX, HpOBGpO‘IHbIK, JOMAIIHHX paGOT;

- XOpOLIHH ypOBEHb KYJIbTYPbI UCIIOJIHEHUS! KOHTPOJIbHBIX, IPOBEPOUHBIX, JOMAUIHUX paboT;
= CHCTCM&THBI/IPOBHHHOC H IMOJHOE OCBOCHHEC HABLIKOB U KOMI’[C’I‘CHU,Hﬁ 10 BCEM pwﬂeﬂam
IporpaMmbl JUCLIUIIINHBL,

- CHOCOGHOCTB CaAMOCTOATEIIBHO pemarb HpOGJ’leMbI B paMKax HpOfpaMMbI JUCLHMIIITHHBI,

- YCBOEHHE OCHOBHOM JIMTEpATYphL;

51-68 6a/108B:

- YAaCTH4YHOC BBLIMIOJIHCHHE KOHTpOHbelK, HpOBGpO‘{HbIK, JOMAUIHHUX pa60T;

- CHCTCM&THBHPOBHHHOE MU IMOJIHOE OCBOCHHME HABLIKOB U KOMHCTCHL{Hﬁ M0 BCEM pameﬂam
HpOT‘paMMbl JUCLMILIHHBI,

- CrocoOHOCTH pentath NpodiIeMbl B paMKax NporpaMMbl JUCLIUIIUHEL,

- Y/IOBJIETBOPUTEJILHOE YCBOEHUE OCHOBHOM JINTEPATYPHI;

31 - 50 6asu1oB — HE 3AUYTEHO:

- YACTUYHOE BBIMOIHEHNE KOHTPOJIBHBIX, IIPOBEPOUHBIX, JOMAIIHUX padoT;

- HEJIOCTATOYHO MOJHBIAH O00BEM HABBIKOB W KOMIIETEHLMM B paMKax MpOTrpaMMbl
JUCLIMILUIMHBI;

- HEYMEHHE HCIOIb30BaTh B MPAKTUYECKOH JAEATEIBHOCTH Hay4HOH TEPMUHOIOTHH,
W3JI0’KEHUE OTBETA HA BOMNPOCHI € CYIIECTBEHHBIMM CTHIMCTHYECKHMH M JIOTHYECKHUMH
OIHOKAMU;

- CTMOCOOHOCTH pelarh NpodieMbl B paMKax HpOrpaMMbl JUCHUTLIHHEL,



YAOBIETBOPUTEIBHOEC YCBOCHHE OCHOBHOH JIUTEPATYPHI;

0-30 6amnoB, HE 3AUTEHO:

OTCYTCTBHE YMEHHUH,

JHUCHHITIIIMHBIL,
HEBBINMOJIHEHNE KOHTPOJBHBIX, NPOBEPOYHBIX, HJOMAIIHHUX paGOT; OTKa3 OT OTBETa II0

nporpaMme qUCHUTIIHHBL]

HaBBIKOB,

3HAHUM W KOMIETEHILMH B PAMKaX HOPOrpamMMel

HTHOPHPOBAHHUE 3aHATHH 10 JHUCLUILIHHE I10 HeyBaH{HTeHbHUﬁ NpHYHHE.

l'lpnmepl-u,liri nepevyeHb OUEHOYHBIX CPEACTB

HanmenoBanue IIpeacrasienune
n . Kparkasi XapakTepuCTHKA OLEeHO4YHOI 0 )
/ Ouel-loqﬂlfom cpencrra oufe.ﬂo'mm 0
i cpeiacTsa cpeacrsa B honje
Ayoumopnas paboma
1. | Kourponbuas CpencTtBo KOHTpOJIs, OpraHu3oBaHHOe Kak | Bompocsl 1o
pabora ayJIMTOPHOE  3aHATHE, HAa  KOTOPOM | TeMam/pasjenam
oOyuaronmMmcest HEOOX0MUMO | TUCIHHUILUINHEI
CaMOCTOSTENIbHO POJAEMOHCTPHUPOBATD
yCBOEHHME y4eOHOro Marepuana TEMBI,
paszena WiH pa3aesioB AUCLHUILIHHbL
2. | Pabora na CpencTBo KOHTpOJIs, OpraHu3oBaHHOe Kak | Borpocsl no
3aHSTHH cneuManbHas Oecefa mpenojaBaTens ¢ | TeMam/pasjenam
0o0yualomuMesi Ha TEMbl, CBA3aHHbBIE C | JUCLHILIMHDI
HU3y4yaeMoOu AUCUUILIMHOM, U PacCUUTaHHOE
Ha BBIACHEHUE obbema 3HAaHUH
00yualolerocs 1o onpeeIeHHOMY pasjeny,
TeMe, npobiaeme H T.11.
3 | 3auer Onenka pabotbl cryaeHra B TedeHue | [Ipumepst
cemecTpa (roja, BCEro cpoka 0o0ydeHMs M | 3aJaHUH/BOIIPOCOB,
Ap.) M [OPU3BAH  BbIABUTb  YPOBEHb, | IPUMED
IPOYHOCTb U CUCTEMATHYHOCTD MOIYYEHHBIX | 9K3aMEHALIMOHHOTO
UM TEOPETUUECKUX M MPAKTHYECKUX 3HAHUI, | Ounera
npuoOpeTEeHNsT HABLIKOB CaMOCTOATENbHOM
paboThl, pa3BUTHS TBOPHYECKOIO MBILIICHUS,
YMEHHUE CUHTE3UPOBATh [10JY4CHHbIEC 3HAHHS
U IPUMEHSATb UX B PEIIEHHH MPAKTHYECKUX
3ajau.

Camocmoamensvnan paﬁoma

Jlomaiusist pabora

CpencTBo MpoBEepKH yYMEHHH IMPUMEHSTh
MOJY4YEeHHblE  3HAHUS [0  3apaHee
ONpEACNEHHOH METOAUKE [UIsl perieHus
3ajja4 WM 33JaHUi 110 MOAYJII0 WK
JUCIUILIMHE B [[EJIOM.

Komruiekr 3apanuii
ISt BBITIOJIHEHUS
TUIOBOIO pacyera




I,

KoMmiekT 3x3aMeHallHOHHBIX O0HJIETOB

Jucuunnuna OCHOBbI MATEMATHYECKOH TEOPHH TEJIETPA®HKA

{HAMMEHOBAHHE THCLHIUIHHLL)

9K3AMEHAILIMOHHBIN BUJIET Ne 1 (o6pasen)

[Ipeobpasopanne Jlannaca, ompenenenue. I[Ipoussopsiias GyHKUMA Coy4alHOM

BEIMYMHBI, onpejaeneHue, cBoiictBa. [IpeoOGpaszoBanue Jlarmnaca-Ctuitbeca ciay4dailHON
BEJIMYUHBI, OMIPE/IE/ICHUE, CBOUCTRA.

2.

Mopaens DHrcera (cucTeMa ¢ KOHEYHBIM YMCIOM HMCTOYHUKOB): CTallMOHApPHOE

pacnpe/ieICHUe O4epeH, CPEIHEE YUCIIO 3as8BOK B CHCTEME, CPEIHsAS JIJIMHA OYEPEIH;

CocraBurens T.A. Munosanosa

3asenyromuii kadeapoi K.E. Camyiinos

Kpurepuu onenku:

[TepBblit BONpoc B dK3aMEHAMOHHOM OujieTe BBIOMpAETCs U3 NepBoro pasjieiia, BTOPOi
BOIPOC B K3aMEHALIMOHHOM OuiieTe BoIOMpaeTcs U3 BToporo pasjena. IlonHoTa u npaBuibHOCTh
OTBETA HA KaK/IbIi BOTIPOC OlIEHUBAeTCs npenoaaBaresiem u3 10 6amios.

IEPEYEHB BOITPOCOB TIPOMEKYTOUYHOM ATTECTALHU:

CEM. 5 (MOZYJ1b 9)
PA3JIEJT I

1.

[Tpeobpasosanue Jlamaca, onpenenenue. [lpousBondmas QyHkuusa ciydalHO#
BEIMYHHBbI, omnpejaeneHue, csoictBa. IIpeoOpasoanne  Jlannaca-Crunrbeca
CIYy4aiHOUM BEJIMYUHbI, ONIPEACIICHUE, CBOUCTBA.

DKCnoHeHIHaABHOEe pacnpeaeneHue. Jlemma «oTcyTcTBHE NOCHEIeHCTBHS.

Llens Mapxkosa. Onpenenenue, MaTpula HEPEXOAHbIX BEPOSATHOCTEH, YpaBHEHUs
Konmoroposa-UYenmena. Crauuonapnas unenb, MapkoBa. Cucrema ypaBHEHHH
pPaBHOBECHS.

MapkoBckuii cnyvyaliHbIl TPOLECC C HENPEPBIBHBIM BPEMEHEM U JAUCKPETHBIM
MHOXECTBOM cocTOsiHui. OnpeseneHue, MaTpuiia UHTEHCUBHOCTEH MEPEX0/10B U ee
cpoiictBa. Cucrema auddepenunansueix ypasuenuit Koamoroposa.
Koncrpyktusnoe onucanue MapkoBckoro npotiecca. CtaluoHapHOe pacipejieneHue
Mapkosckoro npouecca. Cucrema ypaBHeHHH paBHoBecus. [oGanbHbI UM
JOKabHbIH 0aTaHCHL.

[Ipouecc pasmuHoxkeHuss u rubenu, onpejaencHue, MaTpulla HWHTEHCUBHOCTEH
NEePexo70B, YpPaBHEHHE JIOKaIbHOro M riodansHoro OamancoB. Peulenue s
CTAlLlMOHAPHBIX BEpOSTHOCTEH cocTosHuil. Y cnosus Kapnuna u MaxI 'peropa.
Bxoasuuii notok, cnocoObl ero 3aganus. [Ipocreiimmii (myacCOHOBCKUM) BXOASIINN
MOTOK.



PA3JIEJI IL.

I.

Cucrema M/M/1/o0:

a) CTallMOHAPHOE PACIpe/IeieHHe OYePe/I, CPEIHEE YUCIIO 3asBOK B CUCTEME, CPEIHS
JUIMHA OYepe/iu;

0) cranMoHAapHOE pacHpeleieHHe BpPEMEHU OXKMJIaHUsA Hayala oO0CIyKUBaHMS H
BpPEMEHH MpeOblBaHMs 3aiBKM B CHCTEME, CPEJHHUE BpPEMEHA OKUAAHHMA Hadaaa
00CITyKUBaHUS U NIPEOBLIBAHUS 3asIBKU B CUCTEME;

B) (popmyisl JIurtia.

[Tepras monens Dpaanra.

a) CTALMOHAPHOE paclpeje/leHue OYepeH; CPEa s JUIMHA OYepeau, CTallHOHapHas
BEPOSTHOCTDb MOTEpH (nepsas popmya DpiaaHra);

Bropas moaens Ipnanra (eMKOCTh HAKOIMUTEIS KOHEUHA).

a) CTaLlMOHAPHOE PACHpPeIeICHHE 0UEPe/IH; CTallMOHAPHAs BEPOATHOCTb HEMEITIEHHOIO
o0cny:KHBaHuUs, CPEIHSSA AITHHA OHEPEH, CTALMOHAPHASA BEPOSTHOCTb MOTEPH;

0) cranuoHapHOE pacHpeleiIeHHe BpPEMEHU OXKMJaHUsA Havala oO0CIyKUBaHHMSI U
BpPEMEHH MpeObIBaHMA 3aiBKM B CHCTEME, CPEJHHE BpPEMEHA OKHUOAHMA Hadajaa
00ciyKuBaHUS U NIPEOBIBAHUS 3asIBKH B CUCTEME.

Bropas mozaens Dpinanra (EMKOCTh HAKOMUTENST OECKOHEYHA).

a) cTallMOHAPHOE paclpeie/ieHue OUepeau; CTALlHOHAPHAS BEPOSTHOCT HEMEIJIEHHOTO
00CITyKMBaHMsl, CPEJIHSS JUINHA OYEPE/IN;

0) crauMoHapHOe pacHpeic/ieHHe BPEMEHHM OXKMIaHHA Hawyana OOCIIy:KMBAaHUS U
BpEMEHU MpeObIBaHUS 3asBKH B CHCTEME, CpEJIHHE BpEMEHA OXMIAHUS Hadaia
o0ciyxuBaHus U NpeObIBaHUs 3a8BKH B CHCTEME.

Mopens DHrcera (cucrema ¢ KOHEYHBIM YHCIIOM HCTOYHUKOB):

a) CTallMOHAPHOE PaCIpeie/ieHHe OYepe/Id, CPEAHEE YHCIIO 3asiBOK B CUCTEME, CPEIHAS
JJIMHA O4Yepe/IH;

0) cranMoHAapHOE pacHpe/eieHHe BpPEMEHU O)KMJIaHUsA Hayana oO0CIyKUBaHMS H
BpeMEHH npeObIBaHUs TPeOOBAHUSA B CUCTEME, CPEAHHME BPEMEHA OKHAAHUS Hadajaa
oOciyxuBaHus U NpeObIBaHUS 3a8BKH B CHCTEME.

Cem. 5 (moayas 10)

PA3JIEJT I

1

Cucrema ¢ rpynnoBbIM MOCTYIUIEHHEM 3asIBOK.

a) CTaLMOHAPHOE PACIIPEE/IEHUE OUEPEIH; CPEAHEE YUCIIO 3a8BOK B CHCTEME, CPEIHSISA
JJIHHA O4Yepe/IH;

0) crauuonapHoe npedbIBaHHE 3aBKH B CUCTEME, CPEIHUE BPEMEHA OXKUIaHUS Havala
00cCIyKUBaHUS U NIPEOBIBAHUS 3asIBKH B CUCTEME.

2. Cucrema M/E/1 /0.

a) CTallMOHAPHOE PaclpeieieHUe OUEPe/I; CPEAHEE YUCIIO 3a8BOK B CHCTEME, CPEIHSIs
JUIMHA OY€epey;

0) crauuonapHoe npedbiBaHue 3asBKU B CUCTEME, CPEIHHE BPEMEHA OXKUAaHMs Havasa
00CcyKUBaHUS U NPeObIBaHUS 3asBKH B CUCTEME.

Cucremst M |[H|1|r u H|M|1]r.

a) CTallMOHAPHOE PaclpeieieHUe OUEPe/I; CPEAHEE YUCIIO 3a8BOK B CHCTEME, CPEIHSIs
JJIHHA O4epe/IH;

0) crauuonapHoe npedbIBaHue 3asBKU B CUCTEME, CPEIHHE BPEMEHA 0XKH1aHHs Havasa
00CcyKUBaHUS U NPeObIBaHUS 3asBKH B CUCTEME.



PA3JIEJ I

I.

Cucrema M/G/1/o0.

a) Bnoxennas nens Mapkosa. CralinoHapHblie BEPOSATHOCTH COCTOSIHUH 110 BIIOKEHHOH
nenu MapkoBa, IPUMEHEHHE JUls UX BBIYHUCIECHHS npousBoasen Gpynkuun. @opmyna
[Tonnaueka-Xununa.

0) Bupryansnoe Bpems oxxuaanus. Y pasaenue Takaua. CTaunoHapHOe pacrpeaencHue
BPEMEHH OKUJIaHUs Havana 00CIIy;KUBaHHS U BDEMEHHU MPEObIBAHUS 3a5BKU B CUCTEME.
Cucrema M |G |oo.

a) CranuoHapHOe pacipeiecHHe Yiciia 3asgBOK B CHCTEME.

Cucrema M |D|n|co.

a) BIIOJKEHHas 1enb MapKkoBa, CTallMOHAPHbIE BEPOSTHOCTH COCTOSIHUIA.

Cucrema G |M|1|o.

a) BIOKeHHas Lienb MapkoBa, cTaliuOHapHbIe BEPOATHOCTH COCTOSIHHH IO BIOKEHHOM
uenu Mapkosa.

0) crarmoHapHOe pacnpeneneHue BpeMeHu npedblBaHus 3asiBKU B CUCTEME.

Cucrema M |G |n|O0.

a) CHCTeMa YpaBHEHMH, ONMCBIBAIOLMX MapKOBCKHH MpoLEcC, CTAalMOHAPHOE
pacrpeeeHue YUCIa 3a8BOK B CHCTEME.



KommuiekT 3aganui 1J1sl BHINOJITHEHUS JOMAIIHEH padoThl

1o gucumiuinde _(CHOBBLI MATEMATHYECKOU TEOpUH Tenerpaduka
(HAHMEHOBAHUE THCUHIUTHHE)

Oob6pa3ubl goMamHux pador:

Cem 5 (moayas 9)
Jomamnss padora 1

3agaua 1 (5 6a10B).
1) (1 6ann) Haiitu mpeobpa3oBanue Jlamnaca dyukmuu f(x).
2) (2 6amna) Ilo manHOW mpouW3BOAsIENd GYHKIIMA HAWTH pacipezesieHue
CIIyJYalHOW BEJINYHHBI.
3) (2 6aywta) Ilo manaOMy mpeobpasoBanuio Jlamwnaca-Ctunrbeca HAUTH QYHKITUIO
pacnpezesieHus caydalHON BeTUYNHBL.
3amaua 2 (6 OawoB). MapkoBCKHI TpoIecc 3a/laH MAaTpPUIEH WHTEHCHUBHOCTEH
Tepexo/ioB (CMOTpUTE BAPUAHTHI).
1) Bemmucats CVK.
2) Bemucats CYP.
3) Brmmumcats YI'b.
4) Brpioucarts YJIB.
5) Haiitu ctanimoHapHbIe BePOATHOCTH A MapKOBCKOTO mporiecca.
3apaua 3 (4 6amma). B cucremy MaccoBOro o0CayKUBaHUA MOCTYIIAeT A 3asgBOK B 4ac
(cM. BApHAHTHI).
1) Haiigure BepOATHOCTb TOTO, YTO 33 BPeMs t MUHYT B CUCTEMY IOCTYIIUT POBHO k
3asBOK.
2) Hatigure BEpOATHOCTb TOTO, YTO 33 BPeMsI t MUHYT B CUCTEMY IOCTYIUT MeHee k
3asIBOK.
3) HaiiguTe BEpOATHOCTH TOTO, UTO 3a BpeMs t MHHYT B CHCTEMY IIOCTYIHT IIO
KpaiiHei Mepe k 3asBOK.

4) CpenHee 4mCIIO 3afBOK, IIOCTYIIHBIINX 33 BpeMs t.

Kpurepuu oneHku:
OHCHHB&CTCH NOPaBHUIBHOCTS H IMOJIHOTA PEIICHNA 3a4a4. MakcuManbHOe KOJIHYECTBO GHHHOB,
KOTOPOE MOKHO MOJIYUHTh 3a KOKIYIO 3a1a4y yKa3aHo B ckoOkax B oOpasLe.

Jlomaumusisa padora 2

3agaua 1 (7 6am10B)
B cucreme M/M/1/c 3a obcnykuBanue 0e3 oxupaHus xKaxabli kiaveHT wiatut C py6. Eciu
OKuaHue 00CITy)KMBAaHUS JUINTCS X €UHMIl BpPEMEHH, TO OIIaTa 3a 00C/IyKMBAaHUE COCTABIISET
Ce™*. VIHTEHCUBHOCTH MOCTyNawIero noroka 3asucut or C u pasna A = A(C) = A-e Y.
HNuTencuBHOCTH 00CTYKUMBAHUA NOCTOSIHHA M PaBHA [L.
1. Bbruncnute caeayronme XapakTepuCTUKU 00CTyKUBaHUS:
a) BEpOSITHOCTh HEME IIEHHOr0 00cnyKuBaHus [,
0) MaTemMaTHUYECKOE OXKUAAHUE U AUCTIEPCHIO YHUCIIA 3asBOK B CHCTEME;



B) MAaTEMATUYECKOE OKU/IAHUE U JUCTIEPCUIO JUTMHBI O4epen;
I') MATEMAaTUYECKOE OXKU/IaHUE U JIUCIIEPCHUIO BPEMEHH OXKH/IaHUs Havama 00CIyKUBAHUS;
1) MATEMAaTHYECKOE 0KU/JAaHUE U IUCTIEPCHIO BPEMEHH NPeObIBaHUS B CHCTEME.

2. Onpenenure ¢ TOYHOCTBIO 10 ACCATHIX BEIMUUHY Conr, 00ECTIEUHBAIOITYH0 HAUOOIBITYIO
npuObLIbL (HAUOOIBIIYI0 CYMMapHYK OIUIATy, HNOJIYYEHHYI) OT K/IMEHTOB B EIUHULY
BPEMEHH )

3agaua 2. (8 6a/110B)
Jns Bropoit mogenu Dpnaura (CMO  M/M/v/r) ¢ MUHTEHCUBHOCTBIO BXOJSILEro NMOTOKa A U
MHTEHCUBHOCTBIO 00CIYIKUBAHUS L
1. Pemwuts cienyromyio oNTUHMU3ALMOHHYIO 3a1auy (2 Ganmna):
Bapuanr 1; 8; 15; 22; 29, Haiitu v 1o 3a/1aHHO#1 BEPOSITHOCTH MOTEPH T.
Bapuaur 2; 9; 16; 234, Haiitu r no 3agaHHoN BEPOATHOCTH NOTEPH 7.
Bapuanr 3; 10; 17; 24, Haiitu v 110 3aJaHHOMY CpeIHEMY BPEMEHHU W OXKMJIaHUA Havasa
00CITy;KUBAHUS MIPUHSATOIO B CUCTEMY TpeOOBaHMSI.
Bapuaunr 4; 11; 18; 25. Haiitu r no 3ajaHHOMY CpeHEMY BpEMEHH W OJKMIAaHUA Hayasna
00CIy)KUBAHUA NPUHATOrO B CHCTEMY TPEOOBAHHS.
Bapuanr 5; 12; 19; 26. Haiitu v 1o 3agaHHOH BEPOATHOCTH HEMEUIEHHOIO
obcnyxxuBanus f.
Bapuaunr 6; 13; 20; 27. Haiitu v no 3agaHHOMy CpeIHEMY BPEMEHH V npeObIBaHUS B
CUCTEME MPHHATOTO B CUCTEMY TpeOOoBaHHsL.
Bapuant 7; 14; 21; 28. Haiitu r 1o 3a1aHHOMY CpeIHEMY BpeMEHH Vv npeObIBaHUsS B
CHCTEME MPUHATOTO B CUCTEMY TpeOOBaHHUS.
2. BbIUHCIUTD CAEIYIOIIME CTALMOHAPHBIE XapaKTEPUCTHKU 00CTykuBanus (4 dana):
a) BEPOSITHOCTh NOTEPH T |
0) BepOATHOCTb HEMEUIEHHOI0 00CITy KUBaHUs /3 ;
B) MaTeMaTHYECKOE O3KU1AHUE U JUCHEPCHIO [UIMHBL OYEPEaH;
I') MATEMATHYECKOE 03KHIAHHUE U JUCTIEPCUIO0 BPEMEHHU 03KHIaHUS Hauasaa 00CIyKUBAHUS;
1) MATEMAaTUYECKOE 0KU/JAHUE U INCIIEPCHIO BPEMEHU PEOBIBaHUS B CUCTEME.
Kpurepun onenkn:
OueHuBaeTcs NPaBUILHOCTB U MOJTHOTA peleHus 3a71a4. MakcumaibHOe KOJIM4ecTBO 0aluios,
KOTOPOE MOKHO MOJYUYHTh 3a KAXKJIYI0 3a/1a4y YKa3aHo B ckoOkax B oOpasie.

Cem 5 (moayas 10)
Jomamuss padora 1

3agauva 1 (7 6a1oB)
PaccmatpuBaercs asyxkanaibHas CMO ¢ HakonmuTeneM HEOTrpaHMYEHHOH €MKOCTH, Ha BXOJ
KOTOPOH MOCTYHaeT IPynnoBoil MyacCOHOBCKUN MOTOK 3afBOK C MHTEHCUBHOCTBIO A, B KayKI0H
IpyIIe COACPIKUTCS 110 JIBe 3adBKH. Bpemena o0ciyKuBaHUs 3asiBOK HE3aBUCHMBI U [IPH ITOM
BpeMst  OOCIy:KUBaHHSI KaXIOH 3asgBKM Ha 000M npudope  pacmpelesneHo o
IKCIOHEHIMATBHOMY 3aKOHY C apaMeTPOM L.
Haiigure:

1) IlpousBopsityro GyHKIHMIO YUCTIA 3a5BOK B CHCTEME.

2) Cpexnee u JUCHEPCUIO YHCIIA 3a8BOK B CHCTEME.

3) CpeaHee u JUCIEPCHIO YHCIIA 3a8BOK B OUEPE/IH.

3amaua 2 (8 6ann0B)

Jlig BapuaHTOB C HEYETHBIM HOMEPOM:

PaccmarpuBaercs aByxkananbHas CMO ¢ HakonuTeneM OrpaHUYEHHOH €MKOCTH, Ha BXOJ
KOTOPOM NOCTYNaeT IyacCOHOBCKUI MOTOK 3as{BOK C MHTEHCUBHOCThIO A. Bpemena



o0cny:)KUBaHUS 3as8BOK Ha KaxA0M MPUOOpE HE3aBHCHMbl M MMEIOT TMIEPIKCIOHEHLHAIBHOE
pacnpeeneHue.
Haiinure:

1) IlpoBectu uccneq0BaHUE CUCTEMBI.

2) Haiitu cTanoHapHble XapaKTEPUCTUKHU CHCTEMBL.

Jl1s BapuaHTOB C UETHBIM HOMEPOM:
PaccmarpuBaercs nsyxkananeHas CMO ¢ nakonurteneM OrpaHM4YeHHOM €MKOCTH, Ha BXOJ
KOTOPOH MOCTyNaeT MOTOK 3asBOK, HMMEILIMIl THIEPIKCIOHEHIMAILHOE pAaCIpe/IeeHue.
Bpemena o0cnykuBaHus 3asBOK HE3aBUCHMbI IIPH 9TOM BpeMs 00CITYKUBAHUs KaXKA0H 3asBKH Ha
moOoM npudope pacnpeeneHo mo IKCNOHEHIHATBHOMY 3aKOHY C [apaMeTpoM LL.
Haiigure:

1) IlpoBectu nuccie10BaHUE CUCTEMBI.

2) Haiitu cTanMoHapHbIe XapaKTEPUCTUKU CUCTEMBL.
Kpurepuu ouenku:
OuenuBaercst NPaBWJILHOCTL U MOJHOTA pelieHus 3anad. MakcuManbHOE KOJIWYECTBO 0aslios,
KOTOPOE MOXKHO TOJIYUUTh 33 KOKAYIO 33/1a4y yKa3aHo B ckoOkax B oOpasie.

Jomamuss padora 2

3amaua 1 (10 6amnoB) PaccmarpuBaercst cuctema M/G/1/c0 ¢ MHTEHCHBHOCTBIO BXOISIIETO

noToka A u BpemeHeM o0ciyxuBanus Tpedosanus ¢ npeodpasosanue Jlannaca-Ctuirseca
Bapuanr 1, 4, 7, 10, 13, 16, 19, 22, 25, 28.

ps) = ()

1+s

Bapuanr 2, 5, 8, 11, 14, 17, 20, 23, 26, 29.
e =a (L) +a-a)-(L2).

Hi+s Ha+s
Bapmuanrt 3, 6, 9, 12, 15, 18, 21, 24, 27, 30.
b = () (%)

3anucaTth NPOU3BOASANLYIO (YHKIIMIO YHCia 3a3BOK B cucteme (1 Oamn).
Haiitu cranuoHapHoe pacnpejelieHHe Yucia 3as4BoK B cucreMe (2 baa).
Haiitu cpennee 4McIo 3as4BOK B CUCTEME U CPEIHIO0 JUIMHY odepesnu (1 Gam).
3anucatb npeobpazosanue Jlamiaca-Ctunrbeca BpeMeHH OKUaHUsS Havaia o0CIyKUBaHUS
1 BpeMeHH npedbiBaHus 3as8BKU B cucteme (1 Oamn).
5. Haiitu ¢ynkumio pacrnpeneieHusi BpeMEHH OKMJaHUs Hadajia OOCIyKHUBaHUS U BPEMEHU

npeObiBaHKA 3asBKH B cucteMe (3 daa).

6. Haiitu cpeanee Bpemsi OkuJaHUs Havana OOCIyKMBAaHHA M CpeaHee Bpems NpeObIBaHHS
3asBKH B cucteme (1 Oamr).

Fo t B =

3anxaua 2 (5 6anoB). [IpoBecTy ucceOBAaHNE CUCTEMBI:
Bapuanr 1, 5, 9, 13, 17, 21, 25, 29. Cuctrema M |G |oc.
Bapuaur 2, 6, 10, 14, 18, 22, 26, 30. Cucrema M |D|n|oo.
Bapmuanr 3, 7, 11, 15, 19, 23, 28. Cucrema G|M|1|w.

Bapuanr 4, 8, 12, 16, 20, 24, 26. Cucrema M |G|n|0.

Kpurepnu ouenku:
OueHuBaeTcss NPaBUJILHOCTh U MOJHOTA peHIeHHs 3ajad. MakcumaibHOe KOJUYEeCTBO OaJlIoB,
KOTOPOE MOXKHO TMOJIyYUTh 33 KOXKAYI0 33/1a4y yKa3aHo B ckoOKax B o0Opa3Le.



O0pa3upl BApUAHTOB JJIsI KOHTPOJBbHBIX PadoT

Mo JUCLHUIIJIHHE _OCHOBbI MAMEMamu4ecrkol meopuu me;zempaqlnma
(HaMMEHOBAHME HCLHILIHHEL)

Cem 5 (Moayas 9).
Koutpoabnast padora 1.
Bapuanr 1.
1. Jlana npoussogsuas (yHKuMs CiaydailHoi Benmuuubel & Plz) =
pacrpeeneHue cyyaiinoit Benuuunsl & (T.e. By = P& = nl),

7—32

222 _s5z46)"

Haiigure

HIIH

Jano npeobpaszosanue Jlangaca —Ctuinrbeca HEKOTOPOIt ciydaiiHONM BETMYUHBL §

als) = —————. Hailaure QyHKUMIO pacIpe/ieneHus Clly4aiiHoi BeanuHbl &,
01 05 04
2. Marpuua BeposTHOCTeH mnepexogos uenu Mapkosa pasua P= | 0,6 0,2 0,2
03 04 03
0,7
Hauansnoe — Bexrop | 0,2 |. Haiitu:
0,1

a) pacnpeaesieHue BEPOATHOCTEH COCTOSHUN B MOMEHT 1 = 2.
0) BEpOATHOCTH TOrO, YTO YEPe3 TPH 1lIara COCTOAHUEM Lenu Oyzaer 1.
B) BEPOSTHOCTD TOr0, 4TO B MOMeHThI 1 = 0, 1, 2, 3 cocTosHMAMU Lienu OyAyT COOTBETCTBEHHO 1,
3,3,2.
r) npenenbHbie (PpuHanbHbIe) BEPOATHOCTH JUIs JaHHOH LEMH.
3. MapkoBckuit  mpouecc 3azaH  rpadoM  Mepexoios,
H300paKEHHBIM Ha PUCYHKE.
a) COCTaBbTE MAaTPULy HHTEHCUBHOCTEH M1E€PEX0/I0B.
0) cocraBbre cucremy aud@epeHUHAIbHbIX YPaBHEHUI
Kosnmoroposa.
B) ypaBHEHHUE JOKaJbHOro ©OasaHca, pa3OMB MHOMKECTBO
cocrosinuii Ha kiacesl [|={1,3} u [h={2.4}.
I') HAHUTE CTALlMOHAPHBIE BEPOATHOCTH COCTOSHUI CUCTEMBEI.

Bapuanr 2.

.
2% 4

1. Jlano npeo6pasosanue Jlamnaca 7(s) = Z—. Haiinure pynxumo f(x).

NJIn

Jlana ¢ynkums f(x) = 2x° + x3e ™% + x?sin?2x. Haitnure npeobpaszosanue Jlamnaca
ITON HyHKLUH.

2. llens MapkoBa 3agaHa rpadom MepexoHbIX oA
BEPOATHOCTEH, H300paXEHHOM Ha PHCYHKE.
0,4
Hauanenoe — sexrop | 0,1 |. Haiitu: Si

S
a) pacrpesie/ieHue BEPOATHOCTEH COCTOSHUI B MOMEHT o
! 0.5

n= 2. -

©) BepOATHOCTb TOTO, YTO HEPE3 TPH 1l1ara COCTOAHUEM Lienu Oyer 1.



B) BEPOSATHOCTh TOTO, 4TO B MOMeHTHI 11 = (), 1, 2, 3 cocTosHusAMH HENH Oy1yT COOTBETCTBEHHO 2,
1,3.:2.
r) npejenbbie (GpUHanbHbIe) BEPOATHOCTH 115 JaHHOH LIETH.

3. MapkoBckuit  mpouecc  3ajaH  Marpuuleil  MHTEHCHBHOCTEH  mepexogoB A =
-4 1 2 1
0 -5 2 3
1 3 -4 0
i | 2 3 -6
a) nzo0pasute rpad) MHTEHCUBHOCTEH MEPEXOI0B.
0) cocraBbTe cuctemy auddepenunanbabix ypasaeuuit Koamoroposa.
B) ypaBHEHHUE JOKaJIbHOro OasaHca, pasOUB MHOMKECTBO COCTOsIHMI Ha Kiaccsl [1I={2,3} u
L={1,4}.

I') HAaliIUTe CTAlHOHAPHBIC BEPOSTHOCTH COCTOSIHUN CUCTEMBI.

Kpm‘epmi OUCHKH:
OneHuBaeTCs MOJHOTA U NpaBUJIBHOCTE PCILICHUA Kax a0l 3a7aun. MakcuManbsHoe

Yyucs0 0AJI0B, KOTOPOE MOKHO MOJIYYUTD 3a NEPBYIO 3a7a4y — 6, 32 BTOPYIO ¥ TPETHIO MO 7
0asuIoB.

Konrpoabnast padora 2.
Bapuanr 1.

1.

HNmeercs onnonuueitHas cucrema maccoBoro oOcayxkuBanus (CMO) ¢ nakonurenem
emkoctH 3. 3a 1 vac 8 CMO nocrynaet B cpeanem 10 3asBok. Cpeanee Bpemst 00CIyKUBaHUS
3asgBkH 20 MunyT. CpeHee BpeMs OxKUAaHNA 3a8BKHU B ouepenu 10 MUHYT, OCIIE 4ero 3asBKa
MOKUJIAET CUCTEMY (HE J0KIABIINCH 00CTYKMBAHUS).

3. Tocrpoiite rpad unreHcusHocTel pyuxuuonupoanus CMO.

4. Haiiaure cranuoHapHbIe BEPOATHOCTH yKcia 3a1Bok B CMO.

5. Haiinure cpeanee 4ucio 3asABOK B OUEPEIH.

6. C kakoi BepOATHOCTbIO MPUOOP NPOCTANBACT.
B Hekotopywo cucremy wmaccoBoro oOcayxkuBanusg (CMO) nocrynaioT 3asBKU  C
MHTeHCUBHOCTBIO 150 3asBok B wac. B CMO wumeercs Tpu obciyxkusaromux npubopa,
Kax/1bIil U3 KOTOPBIX 00CIYKHBAET B CpeHEM | 3asBKY 3a MUHYTY.

1) Iocrpoiite rpad unrtencusHocreil pynkuuonuposanust CMO.

2) Haiiaute craimoHapHbIe BEPOATHOCTH yncia 3asi80k B CMO.

3) Haiigure cpeanee 4UCIO 3aHATHIX IPUOOPOB.

4) Haiinure cpenee BpeMs 0KMlaHusA Havana 00CIyKHBaHMUL.
PaccmaTtpuBaercs oaHOJMMHEHHas cucrema maccoBoro oociyxkuBanus (CMO), B koTopyio
NOCTYIMAIT 3aBKH OT § UCTOYHUKOB (KaX/1blif MCTOYHUK MOKET MOCIATh B CUCTEMY TOJILKO
OJIHY M MOKa JTa 3asBKa HE 00CIYKUThCS, HCTOYHUK HOBYIO 3asBKY MOC/IaTh HE MOKeT). B
CpeaHeM 2 MCTOYHHKA MMOCHUIAOT 3asaBKy 3a uac. OOciaykuBaHue 3aHuMaer B cpeaneM 30
MUHYT.

1) Iloctpoiite rpad unrencuBHoctei GpyHkimonupoBauus CMO.

2) Haiinure craunoHapHbIe BEPOSTHOCTH uncia 3as8ok B CMO.

3) HaiiaguTe BepOATHOCTb TOTO, YTO B OUEPEU HE MEHEE O/IHOM 3asIBKH.

4) Haiiaure cpeHee YnCI0 3a4BOK B CHCTEME.

Bapuaur 2.



1. Cucrtema maccoBoro oOCIyKMBaHUSI UMEET OAMH oOciykuBatoiuii npudop. [lorok 3asBok,
nocrynatomuii 8 CMO, npocteiinuil ¢ MHTEHCUBHOCTBIO 3 3asBKH 3a 15 munyTt. Bpems
00CIIy)KUBaHHA 3asiBKU PACIpPE]eNIeHO M0 MOKa3aTeIbHOMY 3aKOHY CO CPEIHUM BpeMeHeM 2
MUHYTBL.

1) IMoctpoiite rpad uuteHcuBHoctel pynkunonuposanus CMO.

2) Haiiaure cranimoHapHbie BEPOSTHOCTH Yucha 3asiBok B CMO.

3) Haiiaure cpeaHIO0 JIHHY OUEepean.

4) Haiiaute BepoATHOCTB TOTO, UTO 3asiBKa MpodyaeT B cucreme 6osnee 10 MuHYT.

2. PaccmatpuBaercs pabora cucrembl MaccoBoro oocmyxkusanus (CMO) ¢ tpems
obciyxuBarouMy npudopamu. B cpegnem B cUCTEMY NOCTYHAET 3asBKa KAk 1ble 2 MUHYTBI,
a 00C/Iy)KUBAaHUE OJHOM 3asBKU OJIHUM MPUOOPOM [UTUTCS B CPEAHEM 2 MUHYTHI.

e Ilocrpoiite rpad unrencusHoctel Gpynkunonuposanus CMO.

e Haiinure crauuoHapHble BEpOSTHOCTH uncia 3as8ok B CMO.

e ( xakoil BEpOATHOCTBIO MOCTYIAIONAs 3asBKa 3alIMET MECTO B OUEPEIH.
e (Cpennee BpeMs OKUAAHUS 00CITYKMBaHHSL.

3. 6 UCTOYHMKOB IOCHUIAIOT 3aBKU B CHCTeMY MmaccoBoro obciyxusBanus (CMO) ¢ asyms
npudopaMu (KaskbliH HCTOUHHUK MOKET OCNATh B CHCTEMY TOJIBKO OJIHY U [TOKa JTa 3asBKa
He OOCHYyKMTbCS, MCTOYHMK HOBYH 3asBKy nocjarts He Mmoxer). Bpems ¢ mMomenra
o0cmy KHBaHUS 3asIBKU JI0 MOMEHTA HOBOTO noctyruieHus 3assku B CMO B cpejiHeM paBHO
30 munyTtam. Cpennee BpeMs 00ciyKuBaHus 3asiBKU | yac.

1) Tloctpoiite rpad unrtencuBHoctel pynkumonupoanus CMO.
2) Haiinure craunoHapHbIe BEPOSTHOCTH uncia 3as8ok B CMO.
3) Haiiaure cpeanee YUCI0 3asiBOK B OUEPE/IH.

4) Haiiaute BeposATHOCTB TOT'0, YTO BCE NPHOOPHI 3aHATHL.

Kpurtepuu ouenku:
OrueHuBaeTcs MOJHOTA U MPABUIIBHOCTL PEIIeHUs KaXA0i 3a1aunu. MakcumanbHoe
YHUCJIO 0AIOB, KOTOPOE MOKHO MOJIYYUTh 38 KOHTPOJIbHYI0 padoty 0 — 20 6aos.

Cem 5 (moayas 10).

Konrpoabnast padora 1.

Bapuanr 1.

1. B oanonunelHy0 cucteMy MaccoBOrO 0OCHY)KMBAHMS M €MKOCTLIO HAKOIMTENs, paBHOH 3,
NOCTYNAIOT 3a8BKH C HHTEHCUBHOCTBIO 3. PABHOBEPOATHO NPUXOAUT | mim 2 3asBKU, TIPU DTOM,
ecsii B HakonuTelle 1 ¢BoboaHOE MECTO U MPUXOAUT OJHOBPEMEHHO ABE 3asBKU. To 00e 3asaBKu
tepsitorcs. [IpoBenurte uccrnenoBanue cucTeMbl U HAWIUTE BEPOSITHOCTH COCTOSIHUIT CUCTEMBI,
CpeaHee YUCIIO 3asBOK B CUCTEME, CPEJIHIOK JUIMHY OYepPe/IH, BEPOSTHOCTb TOTEPH.

2. PaccmarpuBaercs cucrema M|H,|1]2, B kotopoit A =1, uy = 1,4, =2, a; = 0,8, a, = 0,2
[TpoBennTe uccne0BaHUE CUCTEMBI M HAWIUTE BEPOATHOCTH COCTOSHUI CHCTEMBI, CPEHEE YHCII0
3a8BOK B CHCTEME, CPEJHION JUIMHY OUepe/I, BEPOSTHOCTh OTEPH.

Kpurepuu ouenku:
OuenuBaercs NOIHOTA U MPABUILHOCTD PelIeHus Kax 101 3anaun. MakcumanbHoe yncino 6asios,
KOTOPO€ MOKHO MOJYUYUTh 32 KOHTPOJIbHYI0 padory 0 — 20 Gannos.

Kourpoabnast padora 2.

Bapuanr 1.

1. PaccmarpuBaercst cucreMa M/G/1/0 ¢ HHTEHCUBHOCTBIO BXOJALIEIO MOTOKA A U BPEMEHEM
o0cnyxuBaHust TpeOOBaHUS, PACIPEACICHHBIM 10 HIEPIPIAHTOBCKOMY 3aKOHY ¢ (DyHKLUEH
pactipenenenus B(x) = 0.1B1(x) + 0.1B2(x) + 0.4B3(x) + 0.4B4(x), rne ¢pyakuuu Bi(x) umeror [1JIC

0 (9) = (52) () = 2 as(s) = () aals) = =



Haiitn A Takoe, 4TO B CTALIHOHAPHOM PEKHME CPEIHEE HUCIIO 3asABOK B cUcTeMe OyeT paBHO 7.25.
Beruucnuts ciaeyiomnye cralluOHapHble XapaKTePUCTUKY 00CITy/KUBaHUSA:

a) MATEMATHYECKOE OKUIIAHUE JUIMHBI OUEPEIH;

0) MaTeMaTHU4ECKOE 0XKUIAHUE BPEMEHH OKMJIaHHUs Havaaa o0CIyKUBaHUS;

B) MAaTeMaTHYECKOE 0XKMIAHUE BPEMEHH MPEObIBAHUS B CUCTEME.

2. B ycnoBusix 3agaun | MoMeHsTb MECTAMM PACHpEACICHUS BPEMEHH MEXKAY MOCTYIIICHUAMH
COCEIHUX 3asBOK M BpeMmeHu oOciaykuBanus. Iloctpouts BnoxkenHyw uens Mapkosa no
MOMEHTaM IOCTYIUIEHHsI 3aiBOK B CHCTEMY, HAWTH MaTpHlly MHEPEXOAHLIX BEPOATHOCTEl
BJIOJKEHHOH Lienu MapkoBa 1 BBIINCATh YPABHEHHE UL MPOU3BOAsLICH (YHKLIUH YUCIa 3asABOK
B CHCTEME.

Kpurepuu ouenku:
OueHuBaeTCs MOJHOTA ¥ PABUJILHOCTH PEIISHUS KX A0M 3aaauu. MakcuMaibHOE Yucio 0ajlioB,
KOTOPO€ MOKHO IMOJIYUYUTh 32 KOHTPOJIbHY10 padoty 0 — 20 Gannos.

IlepeyeHb BONPOCOB MO TeMaM/pa3aesiaM QU CHMIIIMHBI 1151
padoThI HA 3aHATHH

1o aucuuiuinHe OCHO6bL MamemMamuyeckol meopuu meiempaguxa
(HAMMEHOBAHUE JHCIMILTHHEL)

Cem. 5 (MoayJib 9).
1.Onpenenenue npeodpaszosanus Jlannaca. Ero cpoiictsa.
2.0npenenenne npeodbpasosanus Jlannaca-Crunrseca. Ero colicTsa.
3. Onpenenenue npoussoauieit pynkuun. Ee croiicTsa.
4. Onpenenenue ciywaiinoro npouecca (c.m.). Peanusauus (tpaextopus) c.i. Knaccuduxarms
(ompeneneHus) ¢.1. 0 BPEMEHH U 110 MHOKECTBY COCTOsHMI. YHCI0BBIE XapaKTEPUCTUKH C.I1.
5. llens Mapkosa (LIM) — onpenenenue. MapkoBckoe cBoicTBo. Onpenenenue ogHopoaHoi [IM.
CaoiictBa mnepexojHblXx BeposTHOocTeH. Marpuna nepexoansix BepostHocteit (MIIB)
(croxactuueckas u nonycroxacruueckas). Crnoco0sl 3aanus L[M.
6. BepostHocTHOE pacnpenesnenue 3a n maroB. @opmynsl pacuera. MaTpulla nepexoHbIX
BEPOATHOCTEH 3a n mwaros. YpasHenue Konmoroposa-Uenmena.
7. Dproauueckue nenu MapkoBa. Ilpenenst anementoB MIIB 3a n maroB. ®@unanbHbIE
(craumonapusie) Bepostaoct LIM.
8. Mapkosckue npoueccs! (MII) ¢ nenpepsisubiv BpemeneM. Onpeaenenne MII ¢ HenpepsIBHBIM
BpemeneM. Onpenenenue ognopoaHoro MII ¢ nenpepriBubiM BpemeneM. Onpenenenue MIIB
MapKOBCKOTO IpoLecca.
9. Ilpumep MapkoBCKOro mpouecca — IyacCOHOBCKHH mnpouecc. OmnpeaeneHue, CUCTEMa
nupdepennmansbublX  ypaBHEHHH s BeposAtHocTed  pn(t).  Pemenue  cucremsl
nupdepennuansubix ypasuenuit (V).
10. Ilpumep MmapkoBCKOro Iporecca — mpouecc poxaeHus u  rudenu. Cucrema
nuddepenuanbHbIX ypaBHEHUN 1715 BEPOATHOCTEN Pn(t).
11. Marpuua wuHTeHCHBHOCTEH mnepexoznoB. [lomydyeHue 91eMEHTOB AaHHOW MAaTpPHLIbL
Onpenenenue koucepBatuBHoro MII u koHcepBaTHBHOM MaTpHUIbl MHTEHCHBHOCTEN NIEPEXO/I0B.
Cucremsl JIY s BeposiTHOCTEN Pij(t) — npsimble U oOpaTHbie AU depeHInalbHble YPABHEHUS
Konmoropoa-Yenmena.
12. BeiBoa cuctemst JIY a5 BeposTHOCTER COCTOSHUI MapKOBCKOro mnpouecca. Pacripenenenue
BpPEMEHU PeObIBAHUSA B COCTOSHUH [, €CIM MPOLECC CTAPTOBAIl U3 YTOr0 COCTOSAHUS. Y CI0BHAsA
BEPOATHOCTD MEPEXO/1a B COCTOSHUE j U3 COCTOSIHMA I, [ # J.



13. IlocTpoenue BioxkeHHOH 1leny MapkoBa Mo MOMEHTaM MEPEXOJ0B MAapKOBCKOIrO MPOLECCca.
Matpuna nepexoausix BepostHocteidl [[M (mo Marpuile HMHTEHCHBHOCTEH IE€pPEX0J0B),
CTALlMOHAPHOE pacnpeeaeHue BiokeHHoi L{M.

14. Knaccudukauus bamapuna-Konnamna. Onpepensitonne napamerpsl CMO. [lapamerpsr
¢yuxuuonuposanuss CMO (OCHOBHbIE BEPOATHOCTHBIE XapaKTEPHCTUKHU Mojenu). Bxopsmmii
NOTOK  TpeOOBaHMI:  PEKYPPEHTHbIH  IOTOK, JIETEPMUHUPOBAHHBIM,  MMYaCCOHOBCKHI,
IPJIAHTOBCKUH NOTOKU. Pa3inuunble pacnpeaeneHus AIuTeabHocTH obcinyxuBanus. [lokasarenu
KayecTBa OOCHYKMBAaHMS: [UIMHA OYEpe/H, BPeMs OXKHJAHUS Hauyasa OOCIIYKUBaHH, YHCIIO
3asBok B CMO, Bpems npeObiBanus 3as8ku B CMO, BEpOSATHOCTb NOTEPU 3asBKU (110 BPEMEHH,
10 BBI30BaM).

15. CMO M|M|l|oo: cxema mopmenu, CII, mpocTpaHCTBO COCTOsSIHMIT Mojaenu, marpuna A,
auarpamma MHTeHcHBHOCTEH nepexojosB, CYP u3 auarpaMMmbl MHTEHCHUBHOCTEH NEpeXo/0B,
ycinoBue cymectBoBaHus pewtenust CYP, cranmonapHoe PB, ocHOBHbIE BepOSTHOCTHbIE
XapaKTePUCTHKH MOJIEH dyepe3 {pa, n € J}: ®P W(x) Bpemenu oxunanus u P V(x) spemenu
npebpiBanus 3asBku B CMO, IIJIC w(x) u v(s) stux ®P, cpennee uucno 3assok B CMO, cpennee
YHCIIO 3asIBOK B OUEpPeIH.

16. IlepBas monens Dpianra: cxema monenu, CII, nmpocTpaHCTBO COCTOSIHMI MOJENH, BBIBOJ,
CIIAYK u3s ypasuenuii Koamoroposa-Usnmena, CYP us CIIJIVK, ycnosue cyuiectBoBaHus
pewenus CYP, cranuonapuoe PB, ocHOBHbIE BEpOSTHOCTHBIE XapaKTEPUCTHUKH MOJEIH 4depes
{pn,n € ] }: BeposTHOCTL OJIOKMPOBKHU 3as1BKH, cpeiHee uncio 3asBok B CMO. OP W(x) spemenu
oxkuaanus u OP V(x) spemenn npebdsiBanus 3assku B CMO, TTVIC w(x) u v(s).

17. IlepBas monens Dpnanra: cxema mojenu, CII, npocrpancTBo cocTosiHMI MOIenH, MaTpuLa A,
CVYP u3 guarpammbl MHTEHCHBHOCTEH NEpPEX0/0B, ycioBue cyuiectBoBanus pewenuss CYP,
crauuoHapHoe PB, ocHOBHbIE BEPOSTHOCTHBIE XapaKTEPUCTHKH MOJENIH uYepe3 {pn, N € [}:
BEPOATHOCTb OJIOKHPOBKHU 3asiBKH, cpeHee unucio 3asBok B CMO. @P W(x) Bpemenu 0xu1aHusA
u OP V(x) spemenu npedsiBanus 3assku B CMO, IUIC w(x) u v(s).

18. Bropas mozens Dpianra ¢ KOHe4YHOH ouepenpio: cxema mozenu, CII, nmpocrpancrso
cocrostnuit mogenu, BoiBoa CIIAYK u3 ypasuennit Konmoroposa-Usnmena, CYP u3 CIIIIVK,
crauuoHapHoe PB, OcHOBHbIE BEPOSTHOCTHBIE XAapaKTEPUCTHKH MOJEIH 4Yepe3 {pn, N € [}:
BEPOSITHOCTL OJOKMPOBKM 3asiBKHM, cpenHee uucio 3aaBok B CMO, cpennee uucio 3asiBOK B
ouepenu. ®P W(x) Bpemenu oxunanus u P V(x) Bpemenu npedsiBanus 3asasku B CMO, IIJIC
w(x) n v(s).

19. Bropasi Mozenb DpiaHra ¢ KOHEYHOH ouepenbto: cxema mojenu, CII, mpocrpancTBO
COCTOSIHUIT MOJe/IH, MaTpulia A, AuarpaMma HHTeHCUBHOCTeH nepexonos, CYP u3 auarpammbl
MHTEHCUBHOCTEH Mepexonos, crauuoHapHoe PB, ocHOBHbIE BEPOATHOCTHBIE XapaKTEPUCTUKH
MOJIENIN 4epe3 {Pn, N € J}: BEPOATHOCTb OJIOKUPOBKHU 3asBKH, cpejHee uucio 3as8ok B CMO,
cpeiHee yucio 3asBok B ouepenu. ®P W(x) spemenn oxunanus u OP V(x) Bpemenu npedbiBanus
sasBku B CMO, TTJIC w(x) u v(s).

20. Mopens DHrcera (cucTeMa C KOHEYHBIM YMCJIOM HMCTOYHUKOB): cxema wmojenu, CII,
IPOCTPAHCTBO COCTOAHUN MOJIENH, MaTpuLla A, 1HarpaMmMa UHTeHCHBHOCTeH nepexonos, CYP u3
auarpaMMbl MHTEHCHBHOCTEH MepexojoB, cranuoHapHoe PB, oCHOBHbIE BepOSTHOCTHBIE
XapakTEePUCTHKU MOJEIU Yepe3 {Pn, N € [}, CpeHEe YUCIO 3aABOK B CUCTEME, CPEIHsAA JINHA
ouepenu; OP W(x) Bpemenn oxunanus u OP V(x) Bpemenu npedbiBanus 3assku 8 CMO, ILIC
w(x) n v(s).

Cem. 5 (MmoayJis 10).

21. Cucrema ¢ rpynnoBbiM noctyruieHueM 3asBok. CII, mpocTpaHcTBO COCTOSIHUI MOjENH,
npou3BoAuias (QyHKIHS YUCIa 3a4BOK B CUCTEME; CPEJHEE YMCIIO 3asBOK B CHUCTEME, CPE/IHss
JUIMHA O4Yepe]d; CTalMOHApHOE BpeMs NpeObIBaHUS 3asBKU B CHCTEME, CpE/IHHE BpeMeHa
O’KHJaHMs Havasla O0CIy)KUBAaHUA U NpeObIBaHUA 3a4BKU B CHCTEME.



22. Cuctema M/E/1/o0. CII, npocTpaHCTBO COCTOSTHHM MOJENH, NPOU3BOAAILAA (PYHKLHSA YUCIaA
3aBOK B CHCTEME; CPEJHEEe UMCIIO 3aiBOK B CHUCTEME, CPEIHAA JIMHA O4YEPEIH; CTALMOHAPHOE
BpeMsi npeObIBaHUs 3asABKH B CHCTEME, CPEJHHE BpeMeHa OXKMJaHMs Hadaua oOCIyKMBAaHHS U
npeObIBaHUs 3a8BKH B CUCTEME.

23. Cucremst M|H|1|r wu H|M|1|r. CII, npocTpaHcTBO COCTOSHHH MOJEIH, TPOU3BO/SIIAs
(yHKLUS YHCIIA 3a8BOK B CUCTEME; CPE/IHEE YHCIIO 3a4BOK B CHCTEME, CPEIHSSA JUIMHA OUEPEIH;
CTal[MOHApHOE BpeMs MpeObIBaHMsA 3asBKH B CHCTEME, CPEJHHE BpPEMEHAa OXKHMIAHMUsA Hadaja
o0cnykuBaHus 1 NpedbIBaHUA 3asBKH B CUCTEME.

24. Cucrema M/G/1/c0. Bnoskennas nens Mapkosa. CTannoHapHbie BEPOSTHOCTH COCTOSIHUI 110
BIIOKEHHOH 1ienu MapkoBa, NpUMEHEHHME I8 MX BBIYHCIEHHS HPOM3BOAALIEH (yHKUIHU.
®opmyna Ilomnaueka-Xunuuna., BuprtyanbHoe Bpems oxuganus. Ypasuenue Takaua.
CrauuoHapHOe paclpejelieHHe BPEMEHHM OXHJaHMsA Hayajga OOCIyKMBaHHUA M BpPEMEHH
npeObIBaHUS 3a8BKH B CUCTEME.

25. Cuctema M |G|oo. CraumoHapHOE pacnpee/IeHue YUCIIa 3asBOK B CUCTEME.

26. Cucrema M |D|n|oc. Bnosxkennas uens Mapkosa, CTallHOHAPHBIC BEPOSTHOCTH COCTOSHHUI.
27. Cucrema G|M|1|oo. Bnoxennas tens MapkoBa, CTalMOHapHbIE BEPOSATHOCTH COCTOSHUMN 110
BioxeHHOH nenu Mapkopa. CranuoHapHoe pacnpeieieHue BpeMeHH npeObIBaHUs 3asBKU B
cHCTEME.

28. Cucrema M|G|n|0. Cucrema ypaBHEHHil, ONUCHIBAIOLIMX MApPKOBCKHUiIl Mpolecc,
CTAL[HOHAPHOE PACIPE/ICICHUE YHCIA 3aIBOK B CHCTEME.

Kpurepun oneHku padoTsl HA 3aHATHH

OueHuBaeTcst MONHOTA M IIPaBHIIBHOCTb OTBETOB Ha BOIPOCHI, MCIOJIb30BAHME Hay4HOMI
TEPMHUHOJIOTUH, CTUIMCTHYECKN IPAMOTHOE, JIOTUYECKH NPABUIIbHOE H3JI0KEHNUE OTBETA, YMEHHE
jenatb OOOCHOBAaHHBIE BBIBO/bI, AKTUBHOCTb M 4YacTOTa y4aCTHs B JaHHOM OLICHOYHOM
MEPOIPHATUH.



