@Gdé’])ﬂﬂbHO(f EUC:}’()(IPC}??GGHHO{’. AGMoHOMHOE OépﬂS’OGﬂfﬂe_ﬂbHOE _V'-t'pé’J."C(){’.HH{’. GblCHIEe20 Oﬁpﬂ?()(fﬂﬂuﬁ
«Poccutickuti yHugepcumem opyicovl HApoOo8»

di'af{yﬂbmem d):{31f}{o~manie,uamuqecr{ux U eCmeCcmeerHblX HAYVK

Pexomennosano MCCH
09.00.00 «Muopmaruka u

BBIYHCIMUTCIbHAA TCXHHUKA»

PABOYAS NTIPOI'PAMMA JUCHUIIJIMHBI

HaumeHoBaHue JUCIHHILTHHbI

«OCHOBBbI MATEMATHUYECKOMN TEOPUU TEJIETPA®UKA»

PEKOMEH,LIyETCﬂ AJif HaAnpaBJIeHUH NMOJAr0TOBKH/CHENHAIbLHOCTH

09.03.03 — Ilpuknagnag uHdGoOpMaTHKA

(_]o‘Ka.'j’HS(H()H?{‘}!' KOO U HAUMEHOBAHUE HANPABAEHUA H’{J()i’(}m()(i‘}\"l'.{f"{'i.i(.’I{H(J'.'?b!f(){.'ﬂih‘)

Kpanubukauus (crerneds) BLITYCKHUKA 0akaJjiaBp
(yrazeieaemen kearudkayus (cmenens) euinyexHura 6 coomeememsuu ¢ OC BO PY/[H)




1. Heawu u 3a0a4u JHCHHIIHHEL:

LleniM1 OCBOEHHUS IMCHUIUINHEI SBJISETCS OBJIAI€HHE alllapaToM TEOPHH BEPOSTHOCTEI U
Teopun maccoBoro obcnyxusanus (TMO), npumeHseMbIM B TEOpHM TeneTpauka; U3yueHHe
octoB TMO; 3HakoMcTBO ¢ MeToaaMu, npumenseMmbiMi B TMO, u pesyabsratamu, noJ1y4eHHbIMU
Ha OCHOBE JITHX METOJ0B; OCBOCHHME NPUHLUIOB npumeHeHus moaencd TMO nns pewenus
OPUKJIAAHBIX  3aJad  aHajM3a  [oKasarened  kadecTBa  (PYHKUHOHMpPOBAHMSI  ceTeil
TEJEKOMMYHHUKAITAH.

3ajayaMy UCUMIIIMHGL SBJISIOTCS OCBOCHME CTY/AEHTAMM 3JIEMEHTBI TEOPUU MAacCOBOTO
00CTy)KUBaHUS, TEOPUM CITYHaHHBIX MPOLIECCOB, MPUMEHAEMbIX B TEOpUH TeneTpaduka, o0yueHue
CTYJIEHTOB Ha IIPUMEPax MPOCTEHIINX MOJIeNIeH COCTABIATL CHCTEMBI YPABHEHUI PAaBHOBECHS ISl
MapKOBCKUX MPOLIECCOB, OMUCHIBAIOIINX (DYHKIIMOHUPOBAHUE MO/IETIEH TEIEKOMMYHHMKAIIMOHHBIX
CHCTEM MAacCOBOTO OOCIYKMBaHMS, pelllaTb JTH YpaBHEHMs, a TAloKe IPOBOJUTE AHAIN3
BEPOSATHOCTHO-BPEMEHHBIX XapaKTEPUCTUK ITUX MOIEIEH.

2. Mecro aucuumiaunael B crpykrype OII BO: llukia, Kk KOTOpOMY OTHOCHTCH
JUCLMIUIMHA: 4acTb, (hopMHUpYeMasi yYaCTHUKaMU 00pa30BaTelIbHBIX OTHOLIEHUH, YIEKTHBHASA
JUCLUIUIMHA, HAyYHbIE HCCIIEI0BaHMS B 001acTH HHPOKOMMYHHUKALUI.

B tabiuue Ne | npuseaeHs! npeiiecTBYIONNE U MOCISAYIOUUE AUCIHIIIHHB, HAPAaBICHHbIE
Ha (POPMHUPOBAHHE KOMIETEHIIMI IMCIUILUINHBI B COOTBETCTBUH ¢ MaTpuliel kommerenuuii OI1

BO.
Tabmnuia Ne 1
IIpeamecTByomue u nocjieayronue JHCUHILIMHEL, HANIPaB/leHHble HA GopMUpOBaHHe

KOMIeTeHL
Ne ndp n nanmenosanue [IpenecTBytomue [Tocneayiomme TUCIUTITNHBI
/1 KOMIIETEHLIHH JUCLMIIIHHEI (rpynns! JUCLMILIMH)
YHuBepcaabHble KOMITETEHIIHU
| VK-1 | |
ObuenpodeccuoHanbHbIe KOMIETEHIIUN
OIIK-1, OIIK-6, Maremaruueckui ananus; | Monenu Ui aHaiusa
OIIK-10 Anrebpa; Ka4yecTBa CETei ClIeTYIOUIEro

JIMcKpeTHas MaTeMaTHKa;
Teopus BeposiTHOCTEH H
MaTeMaTH4ycCKan
CTaTUCTHKA

MMOKOJICHHS;
AHanus npou3BOAUTEILHOCTH
cerel NOABHIKHON CBSI3H

HCCJIE/I0BATEILCKHI)

[Ipodeccuonanbubie KOMIETEHIUH (BUI TPO(ECCHOHATLHON ACATEIBHOCTH — HAYYHO-

I1K-7

Maremaruueckoe
MOJICJIMPOBAHUE

Mopenu s asanusa
Ka4yecTBa CETeil CIIeIYIOLIEro
MMOKOJIEHUS, AHAanu3
TIPOU3BOUTEIILHOCTH CETEM
MOABHIKHOM CBA3U

Hp0C])BCCHOHa.TIbHO“CHeLLHa_‘IH’SI/IpDBaHHbIC KOMIIECTCHLHUH ClICHHAIH3allHHU

3. Tpeﬁonanuﬂ K pe3yiibTaTaM 0CBOCHHH JTHCHUILIIHHBI:

[Tporecc u3yueHus: AUCLUIIIMHBL HAPaBIeH HAa (POPMHUPOBAHHE CIEAYIOUINX KOMIETEHIIMIMA:
VK-1, OIIK-1; OITK-6, OITK-10; ITK-7




YK-1 CnocobeH ocyLecTBIATh MOUCK, KPUHTUYECKHH aHAIN3 H CHHTE3 HH(MOpMALIUU, IPUMEHSATh
CHCTEMHBIN MOAXOA JUIS peLeHUs MTOCTAaBIEHHbIX 3a1a4

« VYK-1.1 3naer npuHuunsl cbopa, orbopa u o0000ieHNs HHPOPMALMUH, METOIUKH
CHUCTEMHOT0 NOAX0/a [UIs pellieHus npodecCuoHanbHbIX 3a1a4

«  VK-1.2 VYMeer ananu3upoBath U CUCTEMATU3HPOBATh Pa3HOPOJHBIE TAHHBLIE, OLIEHUBATH
3¢ (peKTUBHOCTD NPOLEAYP aHANIKU3a NPOOIEM U MPHHITHUS peLieHUH B IpodecCcuoHanbHOM
JEATeIbHOCTU

« VYK-1.3 Bnageer HaBblkaMM HAy4dyHOro [OMCKAa M HpakTU4Yeckod paboTbl C
UH()OPMALUOHHBIMH UCTOUHHUKAMH; METOJaMH IPUHATUS PEILIECHUI

OIIK-1 CnocobeH nNpuUMEHATH ECTECTBEHHOHAYYHBIE M OOLIEMHIKEHEPHbIE 3HAHUS, METOMbI
MAaTeMaTHYECKOr0 aHajiM3a M MOJAEIHPOBAHUA, TEOPETHYECKOr0 M JKCIHEPHUMEHTAILHOTO
UCCIIeI0BaHMs B PO(eCCHOHANBHON 1eATeIbHOCTH:

« OIIK-1.1 3Haer OCHOBbI MaTeMaTHKH, (U3UKH, BBIYMCIMTEIbHON TEXHHKH M MPOrpam-
MHPOBaHUS

+ OIIK-1.2 VYmeer pewmarb CTraHAapTHble Mpo(eccHOHAllbHBbIE 3aaud C MIPUMEHECHHEM
€CTECTBEHHOHAYYHBIX U OOILEHHKEHEPHBIX 3HAHHH, METOJ0B MaTEMaTHUECKOr0 aHaIu-3a
1 MOJICITUPOBAHUS

« OIIK-1.3 Bnageer HaBbIKAMH TEOPETHHYECKOIO M IKCIEPHUMEHTAILHOIO HCCIIEAOBAHUS
00BEKTOB NMPOQecCHOHANBHON AeITeTbHOCTH

OIIK-6 Crocoben aHanu3upoBaTb M paszpabarbiBaTb OPraHU3ALMOHHO-TEXHHUYECKHE H
9KOHOMHYECKHE MPOLECCH] ¢ IPUMEHEHHEM METO0B CUCTEMHOIO aHallM3a U MaTEeMAaTHYeCKOro
MOZIEJTMPOBAHUS

* OIIK-6.1 3naet OCHOBbI TEOPUH CUCTEM M CHCTEMHOTO aHAIM3a, IUCKPETHONH MaTEMATUKH,
TEOPUM BEPOATHOCTEH M MaTEeMAaTHYECKOW CTATHCTHKH, METOJOB ONTHUMM3ALUH U
UCCIEIOBAHMS ONEpaluii, HEYETKUX BBIYMCICHHH, MaTEMATHYECKOI0 M MMHUTALIHOHHOTO
MO/IEIIHPOBAHUSA

« OIIK-6.2 VYwmeer npuMeHATb METOAbI TEOPHM CHCTEM M CHCTEMHOIO aHalu3a,
MaTE€MaTH4YeCKOro, CTATUCTHYECKOr0O M  UMUTALMOHHOIO  MOJCIMPOBAHHUS sl
AaBTOMATHU3aLUU 3a/1a4 IPHHATHA PELICHNH, aHann3a HHQOPMALMOHHBIX NTOTOKOB, pacyeTa
IKOHOMMHUECKOiT 2P PeKTHBHOCTH U HAIEAKHOCTH HH(POPMALMOHHBIX CUCTEM H TEXHOJIOTUil

» OIIK-6.3 Brnageer HaBbIKAMH MPOBEICHNUS UHIKEHEPHBIX PACUe€TOB OCHOBHBIX MOKAa3aTeei
pe3yIbTaTHBHOCTH CO3/1aHHs U NPUMEHEHHUS] HHPOPMAILIMOHHBIX CUCTEM M TEXHOJIOTH

OIIK-10. CnocobeH noHUMAaTh MPUHLHIILI pabOThI COBPEMEHHbIX HH()OPMALIMOHHBIX TEXHOIOTHH
M UCMOJIb30BaTh UX JUlS PELICHHs 3a1a4 NPpo(eCCHOHAIBHOI eI TENbHOCTH.

« OIIK-10.1 3naet 6a30Bble NPUHIUIILI [U(POBLIX TEXHOIOTHI U METO10B, HEOOXOAUMBIX B
npodeCCHOHAIIBHOM JIEITe/IbHOCTH B 00J1ACTH NPUKIAAHON UH()OPMATUKHU JIJI: U3YUYEHUS U
MOJIECNIHPOBaHUs OOBEKTOB NpPO(ECCHOHANBHOH  AEATEIbHOCTH, aHanM3a JaHHBIX,
IpeICTaBIeHUs HH(OPMALIUH H TIP.

+ OIIK-10.2 VYmeer npumeHsATb HEOOXOAUMbIE B INPO(PECCHOHAIBHON IEATEIbHOCTH
UU(pPOBbIE TEXHOIOTHHU U METO/bI B 00J1aCTH NPHKIAAHON MHPOPMATUKY IS U3YHEHHS U
MOJEIUPOBAHUS O0BEKTOB MPOPECCHOHANLHOM JIEATENBHOCTH, AaHalIu3a JaHHBIX,
MpencTaBIeHust HHGOPMALUU U TIp.

+ OIIK-10.3 Bnageetr HeoOX0uMbIMU B IPO(ECCHOHATBHON 1EATEILHOCTH TEXHOIOTUAMU U
MeToJaMu B 0OJIaCTH NPUKNAAHOH MHOOPMATHKH [UIA: U3YYEHHS H MOJCIHPOBAHHS
00beKTOB  NpOECCHOHANBHON  AEATENbHOCTH, aHaJIM3a JaHHbIX, [IPEJCTaBICHHA
uHpopmanuu u np.B pesynbrare H3ydeHNs JTUCHHUILIHHBI CTYAEHT JOJIKEH

[1K-7 Ilposenenue pabor no oOpaboTke M aHaIM3y HAYYHO-TEXHHYECKOH HH(popmanuu u
Pe3yabTaTOB UCCIE10BAHU

« [IK-7.1 3nHaer OCHOBBI HAy4YHO-MCCJIEAOBATEILCKON [EATENBHOCTH B  00JacTH
nH(pOPMALIMOHHBIX TEXHOJIOTHH, 3HAET OCHOBHBIE METO/bI pEIleHMs MPHUKIAJHBIX 3ajady,
COBPEMEHHbIE METO/Ibl HH(OPMALIMOHHBIX TEXHOJIOTHT



« [IK-7.2 VYmeer npuMeHATh NOJYYECHHbIC 3HAHHS A PELICHUSA CTaHAApPTHBIX 3a7a4 B
ob0sacTi MHGPOPMAIMOHHBIX TEXHOJOTHH M B COOCTBEHHOW HAy4HO-MCCJIEI0BATENbCKOM
JIeATEILHOCTH

« TIK-7.3 Umeer npakTUUECKU OMNMBIT HAYYHO-UCCIIEIOBATE/ILCKON IEATEIIBHOCTH B 00J1aCTH
MH(OPMALMOHHBIX TEXHOJIOTUH

B pe3yiibrare u3y4eHHst AUCHHUILIMHBI CTYIEHT J0JIZKeH:

3uars annapar Teopuu BeposiTHOcTed, npumeHsemblii B TMO; ocCHOBHblE HOHATHA WU
onpeaeneHuss TMO; nNpuHIUIIBI TOCTPOEHHUS MPOCTEHINNX MAPKOBCKUX MOJENICH Ul aHaliu3a
cucrem maccoBoro oociyxkuanus (CMO);

¥YMmerhb ¢ NOMOIIBIO arnapara TEOpHH BEPOSITHOCTEN, TEOPUU MACCOBOTO OOCITYIKUBAHUS U TEOPUN
TeseTpa)uka CTPOUTH MPOCTHIE MOJAEIH CHCTEM MAaCCOBOTO OOCITYIKHMBAHHS, [UIS OCTPOEHHBIX
MOJENIeH COCTaBIAThL M pellars CcHcTeMbl ypaBHeHuH pasHoBecus (CYP), nomyuars
BEPOSITHOCTHBIE XapaKTEPUCTUKU MOJIEIIEN, CBA3aHHbIE C MOKA3aTeIsIMH KaueCTBa 00CIIY)KUBAHUS,
NPUMEHSTh YUCACHHBIE METO/IbI IIPH AHAIU3E MOJTY4YEHHBIX XapaKTEePUCTHK MOJIENICH.

Baajern: criocoOHOCTHIO pelliaTh 3a/1a41 MPOU3BOJICTBEHHOM U TEXHOJIOTUYECKON AeATEIIbHOCTH
Ha 1poeccHOHAILHOM YPOBHE.

4. O0beM JUCHHUILUIMHLI H BU/IbI Y4eOHO# padoThl

OO611as TpyA0EMKOCTh AUCHUILIUHBI COCTABIISIET 7 3aYETHBIX €UHHIL.
Bun yueOHoii paboThbi Bcero Cemectp (MOyIIB)
4acoB Cem. 5 (moayne 9) | Cem. 5 (moayis 10)
AyIHTOpHBIE 3aHATHSA (BCEro) 90 36 54
B tom yucne:
Jlexiuu 36 18 18
[TpakTnueckue 3anarus (113)
Cemunapsi (C) 54 18 36
Jlaboparopusbie pabots (JIP)
CamocrosiTe/ibHast padora (Bcero) 162 72 90
OO01was Tpya0eMKOCTh
yac 252 108 144
3a4. efl. ) 3 4

5. Conepkanue JHCHUILIHHDBI
5.1. Conep:xanue pa3/ie/ioB AUCHHILTHHBI

Tema 1. Beposmrnocmuulii annapanm meopuu Maccogo20 0OCAYICUBAHIUAL.
XapakTepucTHUeCcKHe npeodpa3oBaHus: XapakTepucTHiyeckas (QyHKUMs, npeoOpazoBaHue
Jlannaca, npeobpasoBanue Jlammaca-Crtunteeca, npousBogsiuas ¢GyHxuus. OCHOBHbIE
BEPOATHOCTHBIC pACHPEIE/ICHHs: OKCIIOHEHIMAIbHOE pachpenencHue (3 aemMmbl),
AETEPMUHUPOBAHHOE pacnpenenenue, pacnpenenenue [lyaccona.

Tema 2. Dnemenmul meopuul CAy4aHblX NPOYECcos.
[lenn MapkoBa: onpenaeneHue, oOIUE CBOWCTBA, CBOMCTBO IProJuvHOCTH. MapKoBckue
HpPOLECChl: OINpPEJIeNeHHe M OCHOBHBIE XapaKTEPUCTHKH, KOHCTPYKTUBHOE OINHCAHHE.
Teopema Konmoroposa. [Ipoueccest poskaenus u rudenu. Ycnosus Kapnuna-Makl peropa.

Tema 3. llapamempwl cucmem macco6o2o 0O CTyHCUBAHUAL.
Cucrema MaccoBoro oOCITyKMBaHHUS: CTPYKTypa, Harpyska, ajaroputMm OOCIYKUBAHHS.
Cayuaiinelii notok. [Ipa cnocoba 3ananus ciydaitnoro mnotoka. [II1. Jlnurensnoctsb
unrepsanoB giua [, Bxomsmwmii norok TpeboBaHMil: pPEKYPPEHTHBIH IMOTOK,



JEeTepPMUHUPOBAHHBIH, [IyaCCOHOBCKHH, IpIaHrOBCKUI NOTOKH. Paznuunsie pacnpenesieHus
amTenbHOCTH o0cnyxuBanus. [lokazatenn kauectBa oOCIyKMBaHHS: JJIMHA OYEPE/IH,
BpeMst O3KHJaHKs Havasaa o0cykuBanus, yucio 3assok B CMO, Bpems npeObiBaHus 3a8BKH
B CMO, BeposSTHOCTb NOTEPH 3asBKHU (110 BPEMEHH, 110 BbI30BAM).
Tema 4. [Ipocmetiwue maprogckue mooeau meopuu merempagpuxa.
Moenb kaHana nepejaun AaHHbix: cuctema M |M|1|c. [TepBas moaens Dpianra: cucrema
M|M|c|0. Bropas monens Dpnanra: cucrema M|M|v|r. Moaens Durcera. Cucrema ¢
IPYIIOBBIM nocTyrienuem 3asBok. Cucrema M |E|1|cc. Cucremst M |H|1|r u HIM|1|r.
Tema 5. Cucmema M|G|1|w: memodwsl uccredosarus.
Bnoxkennas nens Mapkosa. BupryaibHoe BpeMs 03K IaHUS.

Tema 6. [pyeue npocmetinine HemMapkosckue Mooeu.

Cucrema M|G|w. Cuctema M|D|n|w. Cucrema G|M|1|. Cucrema M|G|n|0.

5.2 Pazjeiibl JUCHUILIHH U BUABI 3aHATHH

[TpakTHueckue
3QHATUS U
nabopaTopHbie .
) HaumeHnoBanue paszaena JUCHUILTUHbI paboThl CPC
L yac.
Jla6. | Cem. | I13
3aH.
1 BepoATHOCTHBIT ~ annapar  TEOpUH ) 5 10 14
' MacCOBOI0 0OCITYKUBAHUSI.
DNIEMEHTBI TEOPUH CIy4alHbIX
2, P y 6 6 26 38
MPOLECCOB.
[TapameTpbl  cuCTEMBI  MAacCOBOIO
< A s 4 2 18 | 24
00cTyKUBaHUS.
[TpocTeliiine MapKOBCKUE  MOJIEIH
4, P P A 12 20 48 80
TEOpHUH TeseTpadura
Cucrema M|G|1|oe: METO/1bI
5. |G|1] A 6 12 30 48
MCCJICIOBAHUSL.
M€ MpOCTEHIIME HEMAPKOBCKHE
6. Apy P p 6 12 30 48
MOJIe]IH
Hroro 36 54 162 252
6. JlaboparopHblil IPAKTHKYM -- HE MPEJTYCMOTPEHO.
7. IlpakTHyecKHe 3aHATHS (CeMHHAPHI)
Ne Ne  paznena | HaumenoBanue nadopaTopHbIX paboT Tpyno-
/i | AMCHUILIHHEI EMKOCTb
(gac.)
1L 1 OcHoBHBIE BEPOSITHOCTHBIE pacnpeaesieHus:
IKCIOHEHIIHAIBHOE pacnpenencHue 3 JEMMBL),
JACTEPMUHUPOBAHHOE  PACHPEACIICHHE,  paclpeienieHne | |
[Tyaccona. XapakTepuUCTUKH  CIYYAHHBIX BEJIWYUH C
COOTBETCTBYIOLIUMHU pacripejeieHusamu. Pelenue 3aza4 Ha
OCHOBHBIE BEPOSITHOCTHBIE PACIIPE/ICICHMSL.




ITpeobpasosanue Jlamnaca. Ilpoussogsias ¢pyuxuus. Cssizb
Mexay mnpeoOpasoBanuem Jlannmaca u npeobpazoBaHueMm
Jlanunaca-Ctunrseca. Haiitu npeobpaszosanue Jlamnaca s
(hYHKIMH 33JaHHOTO BUJIA.

Hdna  uenum MapkoBa nocrpouts rpad NepexoiHbIX
BEPOSTHOCTEH,  BBIMUMCATL  MAaTPHUIly  MHTEHCUBHOCTEH
MEPEXO0B 3a N LIAroB, HAMTH CTALIMOHAPHOE pacnpesieIeHne
BEPOSATHOCTEH.

Jns Mapkosckoro npouecca Beimucate MUII, 3anucats
CAVYK, mwaiitm craumonapHoe pacnpenenenue. Jlnga
MapxkoBckoro npotecca 3anucarbk ypaBHEHUE JI0KAILHOIO U
riobaabHOro OanaHcoB

Js myaccoHOBCKOro noToKa HaWTH BEPOSITHOCTH TOTO, YTO
4HCII0 3asBOK, MOCTYNAIONIUX 3a Bpems t paBHO K.

Hns cuctembl M|M|1|oo mpoBecTH HCCIEIOBAHUE MOICIH:
n300pas3ute cxemy mojen, cocrasuth CII, onuceiBaromumii
MOJeNnb,  BbINHCATh  mpocTpaHcTBO  cocrosHui  CII,
n3o00pasute rpad wuHTeHcMBHOCTEH nepexoaoB. CVYI'B.
CVIJIb. BeiBoj pacnpeneieHusi BEPOSITHOCTEH COCTOSHUMH
mozenu. HaxoxkaeHnue BpeMeHHBIX XapaKTEePUCTHK.

HAns nepBoit mMopaenu DplaHra MPOBECTH HCCIEAOBAHUE
mojenu: u3zobpasuts cxemy Moaenu, cocrasuth CII,
OIMCHIBAOIINI MO/I€JIb, BBIITUCATH IIPOCTPAHCTBO COCTOSHUI
CIl, uzobpasurs rpad unrencusHocrei nepexonos. CYI'b.
CVIJIb. BeiBoj pacopeeieHusi BEPOSTHOCTEH COCTOSHUMH
mozenu. HaxoxaeHue BpeMeHHBIX XapaKTepUCTHK.

Jns Bropoll mojenu DprnaHra ¢ KOHEYHOH Ouepejibio
HOPOBECTH MCCIENOBAHUE MOJENH: H300pa3sUTb  CXEMY
Mojenu, coctaButh CII, onuchiBarOmMi MOEb, BLITHCATD
npoctpaHctBo  cocrosuuit  CII,  wm3obpasurs  rpad
uHreHcuBHocteit  nepexonoB. CYI'b. CVJIb. BwiBog
pacrpesienieHusi BEpOATHOCTEH cocrosuuili. Haxomnaenue
BPEMEHHbIX XaPaKTEPUCTHK.

R

10.

Hns momenu DHrcera MPOBECTH MCCIEAOBAHUE MO/ICIIN:
n300pa3ute cxemy mozgen, cocrasuth CII, onuceiBaromumi
MOJIENb,  BBINKCATh  MpocTtpaHcTBO  cocrosHuit  CII,
n300pasute rpad unTeHcuBHocTell nepexonoB. CYIB.
CVIJIb. BeiBoj pacopeeieHusi BEpOSTHOCTEH COCTOSAHUM
mozenu. HaxoxaeHue BpeMeHHBIX XapaKTepUCTHK.

11

Jlns Mozenu ¢ rpynmnoBbIM MOCTYIUIEHUEM 3a8BOK [POBECTH
UCCIEIOBAHHE  MOJEIU: HM300pa3uTh CXEMYy  MOJENH,
cocraBute CII, omnucoiBamOmMi  MOAEIb,  BBLIIHCATH
npoctpanctBo  cocrosuuii  CII,  wm3obpasuts  rpad
MHTEHCUBHOCTEN  mnepexonoB. Haiitu  pacnpenenenue
METOIOM [IPOU3BOIALIUX GbyHKuii. Haxoxneune
BPEMEHHBIX XaPaKTEPHCTHK.

12;

Hus mozmenu M|E|1|oo mpoBecTH HCCIIEIOBAHHE MOJICIIH:
n300pa3ute cxemy mojen, cocrasuth ClI, onuceiBarommii
MOJIENb,  BBINKCATh  MpocTtpaHcTBO  cocrosguuii  CII,
n300pasute rpad uHTEHCHBHOCTEH mnepexonoB. Haiitu
pacmpeiencHHe  METOAOM  IPOHM3BOJAAMIMX  (yHKLMIL.
Haxosk/1eHue BpeMeHHbIX XapaKTePHCTHK.




13. |4 Jus mozgeneit M|H|1|r u H|M|1|r npoBectu ucciaeaoBaHue
Mojaenu: u3o0pasuts cxemy Mojaenu, cocrtaButh CII,
ONMCHIBAIOIIUI MO/IEJIb, BBIITUCATh IIPOCTPAHCTBO COCTOSHUI
CIl, usobpasuts rpad unteHcuBHOcTel nepexonos. Haiitu
pacnpeseneHue  METOAOM  IPOM3BOJAIIMX  (DyHKLMIL.
HaxoxieHue BpeMeHHbIX XapaKTePUCTHUK.

14. |5 Hus mogenu CMO  M|G|ljec. ITlposectn uccienoBaHHe
Mojaenu: u3o0pasuts cxemy Mojaenu, cocrtaButh CII,
ONMCHIBAIOIIUI MO/IEJIb, BBIITUCATh IIPOCTPAHCTBO COCTOSHUI
CII, u3obpa3uts rpad MHTEHCHUBHOCTEN NepexoaoB. BuiBoa
pacrpeaesieHus BEPOSTHOCTEH coctosiHuit mozenn npu | 12
noMotuu npousBoadmeit ¢yuxuuu. @opmyna Ilonmnavexa-
Xunuuna. Hailtu cpeHIo0 AIMHy ouepein U CpeHee YUCIIo
3adBOK B cucreMme. Haiitu cpennee Bpemst npeObiBaHusA
3a5iBKH B CUCTEME.

15. |6 [IpoBectu wuccnegoBanue momeneit M|G|oo, M|D|n|oo,
G|M|1|co, M|G|n|0.

8. MarepuajibHO-TeXHHYECKOE o0ecnedeHHe JUCHHILIHHbI:

YueOHast ayuTOpHs JUIs IPOBEACHH yUeOHBIX 3aHATHIH (B TOM YHCIIE A/ IPAKTHYECKOTI O
M JIEKUHOHHOTO THIIOB 3aHATUN, MHAMBHAYaIbHbIX U TPYIINOBBIX KOHCYJIbTALMMH, TEKYLIErO
KOHTPOJIA U [IPOMEKYTOYHOM aTTEeCTaLlHH).

Komneiorepusie (auciieiinbie) Kiacchl ¢ JOCTyHNOM K ceTh MHTepHET U 2/1eKTpOHHO-
oOpazoBaTenbHOM cpelie YHHBEpCHTETa I MPOBEACHHS OOyudalOIUMUCS CaMOCTOSTE/IbHOI
paboTH! U KOMIIBIOTEPHOIO TECTUPOBAHUSA 00ydaromuXcs (IPH HEOOXOIUMOCTH).

9. Undopmanuonnoe odecnevyeHue JUCHHILIHHBI
a) nporpaMMHoe obecreueHue:
e npoayktel Microsoft - onepauuonnas cucrema, naket oucHbIX npunoxkenuit, MS Teams
u jap. (noanucka Enrollment for Education Solutions (EES))
e nporpamMmHoe obecrneueHue co cBoboaHON nuueHsuei (free):
- opaysep Chrome (sunensus Google Chrome Terms of Service)
- Meaua-nneep (Hanpumep, VLC Media Player, munensus GPL-2)
- Adobe Reader (nuuensus Adobe Software License Agreement)
- otucnsiii naket LibreOffice (nuuen3us MPL-2.0)
0) 6a3bl JaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIEC U TIOUCKOBBIE CHCTEMBI:
- oubmuorexa PY JIH: http://lib.rudn.ru/
- TYUC PYJIH: https://esystem.rudn.ru/
10. YuyebHo-MeToAHYecKOe H HH(OPMALMOHHOE 00ecneyeHHe JHCHHILINHBL:
a) OCHOBHas JIUTEparypa
1. bawmapun I'.I1. «JIexknuu no marematuyeckoi Teopuu renerpadukay.— - 3-e U371., HCIp.
51 JIOII. - M. : HUzn-Bo PY/H, 2010. - 346 C:
http://lib.rudn.ru/ProtectedView/Book/ViewBook/782
2. bamapun I''I1. I'padsr u nenn Mapkosa: Yue0. nocobue. M.: U3xn-so PY/IH, 1989. —
34 c. (ET 70)
0) nononHUTENbHAS IUTEPATYpPa
1. bamapus I'.I1., I'aiinamaka KO.B., Camyiinos K.E., flpkuna H.B. Moaenu ans ananusa
KauecTBa OOC/IY/KUBaHUS B CETSAX CBSA3U CleAyloliero nokoneHus (Yu. nocodue).
M.: U3a-Bo PYJIH, 2008. - 137 c.
http://lib.rudn.ru/ProtectedView/Book/ViewBook/654
2. bouapos ILIL., Ileunuxun A.B. Teopus maccoBoro obcnyxuanus: YuebHuk. M.:
Uzn-so PYJIH, 1995. — 529 c., un. ET 56




3. Kneiinpox JI. Teopus maccoBoro obcny:xkuanus: YueOuuk. M.: MamuHoctpoenue,
1979. - 518 c. ET §

4. bawmapun I'.Il., bouapos ILIL., Koran fI.A. Ananu3s ouepeieil B BbIMHUCIUTEIbHBIX
cersax. Teopus u metoas! pacuera. M.: Hayka. ['n. pea. ¢u3s.-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/118473571/Teletraffic 34342 V B Iversen 2015.pdf

6. Keanbepr M.S., CyxoB KO.M. BeposiTHOCTh ¥ cTaTUCTUKA B MpUMepax W 3aaavax. T.
1. OcHOBHbIE MOHATUS TEOPUU BEPOATHOCTEH U MaTEMaTU4YECKONW CTATUCTUKU. — M.:
MIIHMO. — 2007. - 456 c. ET 1

7. Kennbept M., Cyxos FO.M. BepostHocTh U cTaTHCTHKA B IpuMepax u 3agavax. T.
2. MapxkoBckHe Lienu Kak OTHpaBHash TOYKA TEOPUHM CIIydalHbIX IPOLIECCOB M HX
npunoxkenus. — M.: MITHMO. —2010. - 559 ¢. ET 1

11. MeToauyeckune yKa3aHus Uil 00y4alOMMXCS 110 OCBOSHUIO THCUHILIUHBI (MOLYJIs1):

VY4eOHbIM MIaHOM Ha U3Y4YEHUE AMCLMIIINHBL OTBOJAUTCA OQUH ceMecTp (/Ba Moayis). B
CEeMECTPE IMPOBOAATCSA YETHIPE KOHTPOJIbHBIE paldoThl, Yerelpe aomamHux 3azanus. Cymma
OamoB, HaOpaHHas IO WTOraM BCeX 3aJaHUM paBHsieTcs O00LIEMy KOJIMUYECTBY Oaslios,
3apaboTaHHBIX CTYACHTOM B TeUeHHE ceMmecTpa. B KoHIle ceMecTpa MPOM3BOANUTCS HUTOTOBBIH
KOHTPOJIb 3HaHUH, BKIIIOUAIOLUH B ce0s YCTHBIH ONPOC CTYAEHTA 110 TEOPETUUECKOMY MaTepraty
JUCHUIUIUHBL.

11.1 CrpykTrypa npakTHYeCKHX 3aHATHH

Pewenue 3a1au no Temam, IpelyCMOTPEHHBIM HACTOSIIEH IPOrpaMMOi.

11.2. CamocTosiTesibHast padoTa CTY1eHTa

Brinonnenue npoBepouHbix (gomaiiHux) pador. [loaroroBka K MTOrOBOMY KOHTPOIIIO
3HAHUM.

12. ®onj o1eHOYHBIX CPEACTB /15l HPOBeJeHUs IPOMEeXKYTOUYHOH aTTeCTAIUH
00y4aIoIMXCH N0 JHCHHILIMHE (MOAYJII0)

DOC 1o AUCHUIIINHE HPECTABIEH B IPHIIOKEHUH K JaHHOM Mporpamme.
[Tporpamma cocrasnena B coorBerctBuu ¢ TpedoBanusmu OC BO PY JIH.

Paspadorunku:

JoueHT kadenpst

NMPUKIAAHON HH(DOPMATUKH e , ) /
z B /P e
Y TEOPUH BEPOSITHOCTEH ~1 T.A. MunosanoBa

3asenyrommii kadeapoi / // '
NpUKJIagHOH nHOPMATUKH o/
¥ TEOPUHU BEPOATHOCTEH, J1.T.H., IpOd. / K.E. Camyiinos

PyxoBojuTesb nporpaMmmsl
3apenyrouuii kadeapoit
HHGOPMAILMOHHBIX TEXHOIOTHH, 1.(-M.H.

1O.H. Opnos



Dedepanbroe 20cy0apemeenHoe AsMOHOMHOE 06PA3Z0BAMENBHOE VUPEIUCOCHUE BLICUIEZ0 00PA306aHUs
«Poccutickuil ynusepcumem opyaicovl HAPOO06»

(Dai{yﬂbmem ()f)Li:)’uKOnMamQ‘MGHTH'JBCK'UX U ecnecmeernHblX HayK

Kadeopa npurnaonou ungopmamurxu 1 meopuu 6eposmHocmett
(HaumerosaHue kagheopwl)

OOHA ONEHOYHbLIX CPEJACTB

MO YYEBHOU JUCLHUIIJIMHE

OCHOBBI MATEMATUYECKOM TEOPUU TEJIETPA®UKA

09.03.03 — Ilpuknanxas HHpOpMaTUKA
(KoJ M HAMMEHOBaHHE HarpasJIcHHA IlG,'.lI"O'l"DBKH)

(HanmeHoBaHUE PO MOATOTOBKH)

OakajaBp
Kpanuduxauus (creneds) BEITYCKHHKA




Iacnopm ¢honoa oyenounvix cpedcme no oucyuniune «OcHogbl Manemamuyeckou meopuu meaempaguxa,
ona nanpaenenusn 09.03.03 — Ilpuxnadonas ungpopmamuxa

Cem 5 (mooyns 9)

®OChI ((popMBI KOHTPOJISI YPOBHSH

Kon ocsoenust OOII) Py6exH
i _ . | Konrponupye ) v bainel
KOHTPOJIUPYEMOH . ) ) ) BrinosiHenu basuisl blil )
MBIH pasjen Konrposupyemas teMa AUCLHUILUINHBI PacuetHsle paszen
KOMIIETEHLIMH HJIH i e PaGora Ha TEMBbI KOHTPOI
i JUCLMITIHHbBL (npakTuyecku ] a
€€ 4acTH KOHTPOJIbHbI 3aHATHH b
€) 3a1aHus
X pabot
VK-1, OIIK-1; DJIeMEHTbI XapakTepucTuueckue 5 6 | 12
OIIK-6, OIIK-10; | Teopuu npeobpazosanus (111, [UIC, T1D). i
[IK-7 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
Ananuz
. Cucrema M|M |1]o0. 8 6 2 16
CHCTEM
MaCCOBOTO Bropas mozens Dpnanra: cucrema :
o0cyKUBaHHMS Mlﬂ?er P 7 7 2 16 10 50
. Mapkosckue
MO/ Mopens DHreera 0 7 1 3
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 . BeinosiHenu Bainsl bl
MBIH pa3jien Konrponupyemas temMa AUCHUILIIHHE Pacuernbie ) pazzen
KOMIIETEHLIMY U e PaGora Ha TEeMbl KOHTpOJI
JUCLUITTHHEL (npakTHYEeCKU . a
€e yacTu . KOHTPOJIbHbL 3aHATHU b
€) 3aj1aHus
X pabor
VK-1, OIIK-1; AHanus Cucrema ¢ rpyIoBbIM HOCTYILUICHHE 7 5 ) 14
OI1K-6, OIIK-10; | cucrem 3a9BOK
IK-7 MaccoOBOTO
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
Anamms : : I
HaJl Cucrema M|G|1|o0: MeTobI 10 10 2 2
cHCTEM HCCIIeIOBAHUS.
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
MOJIEIH M|Gn]OC.
HUTOrIo
30 40 10 80 20 100

[Tponecc u3yueHus AUCUUIUIMHBI HAMIPaBICH HA (POPMHPOBAHHE CIEIYIOUIUX KOMIETEHIIMMN:
YK-1, OIIK-1; OIIK-6, OITK-10; ITK-7

YK-1 CnocobeH OCyIeCTBIATh MOUCK, KPUTHUECKUH aHAIU3 U cUHTE3 MH(pOpMaLUy, IPUMEHATh CUCTEMHBIN MOAXO/ A PEeLEHHUs] OCTaBICHHBIX
3aja4
*  VK-I1.1 3naer npunitunsl cbopa, otdopa u 00001eHua UHOPMALIUKE, METOIMKH CUCTEMHOTO MMO1X0/1a /11 peieHus npoheCcCHOHAILHBIX 3a/1a4
¢ VYK-1.2 YmMmeer aHanu3upoBaTh 4 CHCTEMATU3UPOBATH PA3HOPOAHBIE JaHHbIE, OLIEHUBATH d(QPEKTUBHOCTD MPOLELYP aHaIi3a NPoOIeM U IPUHATHSA
penieHuii B npodeccHoHanbHON 1eATeIbHOCTH
*  VYK-1.3 Brageer HaBbIKaMU HAYYHOT'O ITOMCKA U NMPAKTUUYECKOH paboThl ¢ HH(POPMALMOHHBIMU HCTOUHHKAMM; METO1aMHU IIPUHATHS peLICHUI
OIIK-1 CpoocobeH NpuUMEHATh ECTECTBEHHOHAY4YHBbIE U OOLICHH)KEHEPHBIE 3HAHMS, METOJbl MATEMAaTH4YECKOr0 aHajiu3a U MOJAEIUPOBAHUS,
TEOPETUYECKOT0 U HKCIEPUMEHTAILHOTO UCCIIEI0BaHMs B IPO(PECCHOHANIBHON AESITENbHOCTH:
e OIIK-1.1 3naer 0CHOBBI MaTEMaTUKH, (PU3HKHU, BBIYUCIUTEILHON TEXHUKH U IIPOrpaM-MHPOBaHUS
*  OIIK-1.2 Ymeer pemats cTanapTHble NpodeccHOHAIbHbIE 3a0a4H ¢ IPUMEHEHHEM €CTECTBEHHOHAYYHbBIX 1 OOILIEMHIKEHEPHBIX 3HAHUN, METO10B
MaTEMaTHUYECKOr0 aHAJIN-3a U MOJIeNIUPOBAHUS
* OIIK-1.3 Bnageer HaBbIKAMH TEOPETHUECKOTO M DKCIEPUMEHTAIILHOTO UCCIEA0BAHUSA 00BEKTOB MPO(ECCHOHAILHOM e TENIbHOCTH




OITK-6 Cniocoben aHanu3upoBaTh U pa3padaTbiBaTh OPraHU3alHOHHO-TEXHUYECKUE U DKOHOMUYECKHE HPOLECCH ¢ IPUMEHEHHEM METOI0B CHCTEMHOTO
aHaIn3a 1 MaTEMaTU4eCKOro MOAEIUPOBAHUS

OIIK-6.1 3HaeT OCHOBBI TEOPHUU CUCTEM M CUCTEMHOI'0 aHA/IN3a, UCKPETHON MaTEMAaTHKH, TEOPUH BEPOATHOCTEH H MATEMaTHYECKON CTATHCTUKH,
METO0B ONTUMM3ALMU U UCCIIEA0BAHUS ONEPaLiii, HEUETKUX BbIMUCICHHI, MATEMaTUYECKOr0 U MMUTALMOHHOTO MO/IEIIMPOBAHUs

OIIK-6.2 Ymeer npuMEHSATb METO[bl TEOPHMH CHCTEM M CHCTEMHOIO aHajiu3a, MaTEMAaTH4ECKOro, CTATHCTUYECKOr0 H HMMHUTALMOHHOIO
MOJICIMPOBAHKS /Ul aBTOMATH3ALMHK 337124 IPHHATHSA PELLIECHUH, aHaIu3a HH(POPMALIMOHHBIX IOTOKOB, pacyeTa YKOHOMUYECKOH 2P (HEKTHBHOCTH
1 HaJIeXKHOCTH UH(OPMALMOHHBIX CUCTEM M TEXHOJIOT Uil

OIIK-6.3 Bnangeer HaBbIKaMH MPOBEACHHs HH)KEHEPHBIX PACUETOB OCHOBHBIX MOKa3aTejled pe3ylbTATHBHOCTH CO3JAHUS U NPUMEHEHMS
uHGOPMALTMOHHBIX CHCTEM M TEXHOJIOTUH

OIIK-10. Cnocobexn mnoHumaTbh HPUHLUIB padOThI COBPEMEHHBIX HH(OPMALMOHHBLIX TEXHOJOTHH M HCIONL30BAaTh MX [UId pELICHMs 3anad
npoecCHOHAILHON AeSTENbHOCTH.

OIIK-10.1 3naer 0a3oBble NPUHIMIBLI HU(PPOBLIX TEXHOJIOIUH U METOA0B, HEOOXOAUMBIX B MPO(PECCHOHATLHOH AEATENBHOCTH B 00JacTH
NPHKIAJAHOH MHPOPMATUKU JAJIS: U3YHYEHUS M MOJAEIHUPOBAHUS 00BLEKTOB NMPO(ECCHOHAIBHON AEATENbHOCTH, aHANKU3a JaHHBIX, NPEICTABICHUS
undopmanuu u np.

OIIK-10.2 Ymeer npuMeHsaTh HEOOXOAUMbBIE B MPO(ECCHOHAIBLHON AEATEIbHOCTH LHU(POBbIE TEXHOJIOIUH U METOABI B 0DIACTH MPHUKIIAAHOI
MH(POPMATHKHU [J151: U3YUEHUS H MOACTUPOBAaHUSA 00BEKTOB NPOPECCHOHANBHOHN 1eATENbHOCTH, aHAIH3a JaHHBIX, IPEACTaBIeHUS HHPOPMALHH H
np.

OI1K-10.3 Bnageer He00X0AMMBIMH B IPO(ECCHOHATLHON AEATEILHOCTH TEXHOIOIMSIMH U METO/IaMHU B 001aCTH IPUKIIAHONH HH(POPMATHKH JIsL:
M3Y4YCHUS M MOJIENHPOBaHUS 00BEKTOB MPO(ECCHOHAILHON NesTeNbHOCTH, aHalIu3a JaHHBIX, npeacTaBiaeHus undopmauuu u np.B pesynsrare
M3YUYEHUs AUCLIUIUIUHBI CTYACHT JI0JDKEH

[TK-7 I1poBenenue padot no 06paboTke U aHANU3Y HAYUYHO-TEXHUYECKOH HH(POPMALH U Pe3y1bTaTOB UCCIIEI0BAaHUH

[TK-7.1 3HaeT OCHOBBI HAYYHO-UCCIIEOBATEILCKON 1€ATEIBHOCTH B 00J1aCTH HH(POPMALIMOHHBIX TEXHOJIOT U1, 3HAET OCHOBHBIE METO/IbI PELLIECHHS]
OPUKIAJHBIX 3314, COBPEMEHHBIE METO, bl HH(QOPMALIMOHHBIX TEXHOIOTUH

[IK-7.2 YMmeeT npuMeHATH NMOJIYYEHHbIE 3HAHUA ISl pELICHUS CTaHAApTHBIX 3a71a4 B 001acTi HHGOPMALIMOHHBIX TEXHONOTUI U B COOCTBEHHOM
HAYYHO-MCCIIEI0BATEILCKOM 1€ TEIbHOCTH

[1K-7.3 Mmeer npakTU4eCKUil ONbIT HAYYHO-UCCIEA0BATENbCKON AEATEILHOCTH B 001acTH HHPOPMALIMOHHBIX TEXHOIOTHH



ba/lsIbHO-peITUHIOBAs CUCTEMA OLICHKHU YPOBHSA 3HAHUM

MakcumanbHoe uncio 0auioB, HabpaHHbIX B cemectpe — 100
Caoanas oueHo4Has Tabiuua qucuniuinssl (3 kype, 5 cem, Moayib 9)

CBOII,Haﬂ OlCHOYHAA Tﬂﬁ.]'llll_[a AUHCHUILJINHBI
Pabora B cemectpe

®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
Ceojnas oneHouHas tTabuuua qucuumiMael (3 kype, 5 cem, moayis 10)

DOopMBbI KOHTPOJI
YPOBHSsI OCBOEHHUSI
OO0I1
3| gz bana | FYIC O
Ne Pasnen Tema SEIEE2 | 84 w
g2 23| § E d g KOHTpO | pasi
= = T = 49 & 4 TEeMbl
v x| 569 g ¢ b ena
=) (=] p. s V=) 3
o E 5 = A q
éf |l F X &£ 9
£l ag
Cucrema ¢ rpynnoBsIM
AHaJIu3 cUCTeM MOCTYIUIEHHE 3a5BOK 7 3 2 14
MaccoBOTr0
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: meTojibt
AR, - 0] | 2| 2
MACCOBOI"
2 | obcayxuBaHUsl. CHL;:[EB];H MIGI(O:O' CEHCTeMa 10 49
Hemapkosckue G IMITIOO' CHC_]‘eMd 5 10 2 17
MOJIEJIH. IM]1]co. Cucrema
M|G|n|0.
Hroro 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 4 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, IpelyCMOTPEHHBIX 3a JaHHbIi pa3aen (temy) (Ilpukas Pextopa Ne
564 ot 20.06.2013, nyHkr 4.8).
2. CTyneHT He MOXKET ObITh ATTECTOBAH 110 JIUCLUILIMHE, €C/IH 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 pemenuto mnpenojaBareiss ¥ C COIVIACHS CTY/IEHTOB, HE OCBOMBIIMX OTICIbHBIC

paszaensl (TeMbl) AMCLMILIMHBL, B TeYeHHE y4eOHOIo ceMecTpa MOTYT ObITh [OBTOPHO
[IPOBEJCHBl MEPOINPUATUS TEKYIIEro KOHTPOIs YCHEBAEMOCTH (KOHTPOJIbHBIE pabOTh)
WM BBLAAHBI JOTOMHUTENBHBIC 3aJaHus 110 YTUM pazaenam (temam). [Ipu aTom cTyaentam

3a JlaHHYI0 paboTy 3aCYMUTHIBACTCS MUHHMAILHO BO3MOXKHBIH MOIOKHUTENbHbIH Oas.
(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  TEKYLero KOHTPOINs, [OJydeHHble MM  Oasibl
3aCYMUTBIBAIOTCS B KOHKpeTHbIe Tembl. [lpu 3TOoM npeasiayiime Oamisl, noiyuyeHHbIE 110
yueOHBIM 3agaHusiM, OOHynstoTcs. MtoroBas cymma 0ajulOB HE MOKET IPEBBIIAThH
MaKCHMAJIBHOTO KOJIMYeCcTBa OajjioB, YCTAHOBJIGHHOTO IO JaHHbIM TeMaM (B
COOTBETCTBUH C npukaszoMm pekropa Ne 564 ot 20.06.2013 r.)

Konrpossusie paboTsl, TECTUPOBAHHE IPOBOAATCS TOJABKO BO BPEMst Ay AMTOPHBIX 3aHATHI
10 JAMCUMUIUIMHE B COOTBETCTBUU C HPOTPAMMOM QUCLMIUIMHEL U pacnucaHueM yueOHbIX
saustuil. (IIpukasz Pexropa Ne 258 ot 25.03.2013, myHkTt 4.6).

Crynent, nHabpasumii MeHee 30% OT MakCHMMalabHO BO3MOKHOTO Ha MOMEHT pyOe:KHON
aTTecTallii KoJM4YecTBa Oa/ulOB, CUMTAETCS HEYCHEBAKOUIMM [0 JAHHOM JUCIUILUIMHBIL.
(ITpukas Pextopa Ne 258 ot 25.03.2013, nynkr 4.14).

Crynent, nHabpasmuii 3a pabory B cemectpe MeHee 30% OT MakCUMalIbHO BO3MOYKHOIO
KoJimuecTBa OayuioB (MeHbuie 24 0a/yioB), HE JIOMYCKAETCS K MTOTOBOMY KOHTPOJIIO
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 MOHMKEHHIO 0a10B.
Kourponbnas paGora nepenuceiBaeTcs OJAMH pa3 B TEUEHHE JBYX HEJIElNb C MOMEHTa
HaIKUCaHUs 110 COIVIACOBAHUIO Mpernojaparess u cTyaeHTa 6e3 nonmxenus 6anos. [lepen
HAUCAHUEM KOHTPOJBbHOM paldoThl WM [Epe] MEPernuchiBaHUEM I[POBOJUTCH
KOHCYJIbTAllMg ¢ Pa300pOM THUIMYHBIX 3aJaHUA M (WJIM) TUIHUYHBIX OIIMOOK B ITHX
3a/JaHUsIX.

Bo Bpemst kOHTponbHOH pPabOThl CTYJEHTAM 3alpellaeTcsi MCMOJIb30BaTh KOHCIEKTHI
CEMMHAPCKUX W JIEKIIMOHHBIX 3aHATUH (€CJIM ATO HE pa3pelieHO MpenojaBaresieM), a
TaKke MoOOmIbHBIE M KomnbiorepHble 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 (mpakTHYECKHUE) 3a/1aHUs BBIAAIOTCA KXKAOMY CTYJICHTY HHAUBUIYAlILHO JBA
pa3a B CEMECTp, ¥ Ha MX BBIITOJIHEHHE OTBOJAMTCS YKAa3aHHOE MPEIO/1aBaTeNeM BpeMs.
PyGesxublii KOHTPOIbL 3HAHMI COAEpXKHUT JBa Bompoca. Ha noaroToBky cTyaeHTy
OTBOAUTCA HE OOJIee OJHOr0 4aca, Mociie Yero MpoU3BOAUTCS YCTHbIA ornpoc. Crnucok
BONPOCOB K pyOEKHOMY KOHTPOJIIO OKE€H ObITh BBLIBEIIEH Ha cTpaHulle kKabuHera
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 MpernoiaBaresieM), MOOUIbLHBIE U KOMIBIOTEPHbIE ycTpoiicTBa. CTyAeHTy,
NOMMAaHHOMY 3a CHHCbIBaHHEM JIM0O MCHOb3YIOIIEMY 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 noayuun MeHee 31 Oaina, TO CTYyAEHTY BBICTABIAETCS
oueHka F ¥ CTyIeHT JO/KEH MOBTOPUTH ITY AUCLMILIMHY B YCTAHOBJICHHOM IMOPSJKE.
Ecnu e B urore cryaent nonyuui ot 31 go 50 6amnos (FX), To cTyaenty paspeuaercs
nobop HeoOxoaumoro (o 51) konuuecrBa OamnoB. JIMKBUAanus 3aA0/KEHHOCTH
BO3MOKHA He Oosiee JBYX pa3, MPUYEM [epBas Mepecada MpoBOAUTCS B IEPHO] CECCHU
no nauvana xanukys (IIpukas Pexropa Ne 258 or 25.03.2013, nynxte! 8.2-8.3). Bropas
nepecaaya rno AUCUUILIMHE TPOBOAUTCS B TEUEHUE YEThIPEX HeJlelb ¢ Ha4yalia Clle1yI0IIero
yueGHoro cemectpa (IIpukas Pexropa Ne 258 ot 25.03.2013, nynkr 8.7) u npunumaercs
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:

- MIOJTHOE BBINOJIHEHNUE KOHTPOJIBHLIX, IPOBEPOYHBIX, TOMALIHUX padoT;

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

- CHUCTEMATH3UPOBAHHOE, INTyDOOKOE H MOJIHOE OCBOEHHE HABBIKOB M KOMIETEHIIMI 10 BCEM
pasjenaM IporpaMMBbl TUCLUIUIUHEL;

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

- BBIPA)KEHHAs CIIOCOOHOCTH CAaMOCTOSTENLHO U TBOPYECKH PEIlaTh IOCTABICHHBIE 3a/1a4U;

- MOJIHASE CAMOCTOSITENIBHOCTh M TBOPYECKUMH MOAXOJ TPH H3I0KEHHMH Marepuana Io
porpaMMe JUCHUILIUHBL;

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

86- 94 6anna:

- IIOJIHOE BBIITOJIHEHHE KOHTpOJ'lebIX., ﬂpOBCpOHHbIX, JOMAIIHHUX paﬁor;

- 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 IporpamMmbl JUCLUILIHHBL,

- HCIIOJIB30BaAHHE Hay‘-{H(}ﬁ TCpMHHOﬂOTHH, CTUJIMCTHYECKH rpamomoe, JJOTrHYECKH
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’IOﬂHHTBJ’IbHOﬁ ﬂﬂTﬁp&Typ]ﬂ, HOpMﬁTHBHbIX H 3aKOHOAATCIbHbIX
dKTOB, peKOMCHﬂ,OBHHHbIX HpOI‘paMMOﬁ JUCLHHITITHHBI U npeno,uaBaTeneM.

69-85 6ajL108B:

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

- XOpOLIHH yPOBEHb KYJIbTYPbI HCIIOJIHEHUS KOHTPOJIbHBIX, IPOBEPOUYHBIX, JOMAIIHUX 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, JOMAUIHHX pa60T;

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

- CrocoOHOCTH pentath NpodiIeMbl B paMKax NporpaMMbl JUCLIUIIUHEL,

- Y/IOBIIETBOPUTENILHOE YCBOEHHE OCHOBHOW JTUTEPATYPHI;

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 HAy4qHOH TEPMUHOIOTUH,
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]

HAaBBIKOB,

3HAHUM M KOMIIETEHIMHM B PpPaMKax [POrpamMmbl

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
o0y4alomuMcsi Ha TEMbl, CBSI3aHHbIE C | AUCIHUIUIHHBI
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 o0ydeHMs 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 PEIICHUH NPaKTHUYECKUX
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)

SK3AMEHAILIMOHHBIN BUIET Ne 1 (o6pa3en)

[Ipeobpasopanne Jlannaca, ompenenenue. I[Ipoussopsiias GyHKUMA Coy4alHOM

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

2.

Mopaens DHrcera (cucTeMa C KOHEYHBIM YHCIOM HCTOYHUKOB): CTallMOHAPHOE

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 3K3aMEHALIMOHHOM OuiieTe BoIOMpaeTcs U3 BToporo pasjena. IlonHora u npaBuibHOCTD
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
CIYy4aiHOM BEJIMYUHbI, ONIPEACIICHUE, CBOUCTBA.

DKcnoHeHIHaabHoe pacnpeaeienue. Jlemma «oTcyTcTBHE HOCIEACHCTBUSY.

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

MapkoBckuii cnyvyaliHbIl TPOLECC C HENPEPBIBHBIM BPEMEHEM U JAUCKPETHBIM
MHOKECTBOM cocTosiHui. OnpejaeneHue, MaTpHila HHTEHCUBHOCTEH MEPEX0a0B U e¢
cpoiictBa. Cucrema auddepenunansueix ypasuenuit Koamoroposa.
Koncrpyktusnoe onucanue MapkoBckoro npotiecca. CtaluoHapHOe pacipejieneHue
Mapkosckoro npouecca. Cucrema ypaBHeHMH paBHOBecus. [roOanbHbBIH U
JOKabHbIH 0aTaHCHL.

[Tpouecc pasmuoxkeHus u rubenu, omnpejeseHHe, MaTpUlla UHTEHCUBHOCTEH
NEePexo70B, YpPaBHEHHE JIOKaIbHOro M riodansHoro OamancoB. Peulenue s
CTAlLlMOHAPHBIX BeposTHOCTEH cocTossHuil. Y cnosus Kapnuna u MaxI 'peropa.
Bxoasmuii notok, crnocobs! ero 3aganus. [pocreiimuil (myaccOHOBCKUIT) BXOASIIUN
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 MpeOblBaHUs 3asiBKM B CHCTEME, CPEJHHE BPEMEHA OKUAAHUA Havaja
00CITyKUBaHUS U NIPEOBLIBAHUS 3asIBKU B CUCTEME;

B) (popmyisl JIurtia.

[Tepras monens Dpaanra.

a) CTALMOHAPHOE paclpeje/leHue OYepeH; CPEa s JUIMHA OYEepeau, CTallHOHapHas
BEPOSTHOCTDb MOTEPH (nepBas popmyiia DpiiaHra);

Bropas moaens Ipnanra (eMKOCTh HAKOIMUTEIS KOHEUHA).

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

0) cranuoHapHOE pacHpeieiieHHe BPEMEHU OKMJaHUsA Hadala oO0CIy:KUBaHMS 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/ieHHe OUepeau; CTALlHOHAPHAS BEPOSTHOCTh HEMEIJIECHHOTO
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 ¢ KOHEUHBIM YHCIIOM HCTOYHHUKOB):

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
BpEeMEHH NpeObIBaHus TPeOOBAHUSA B CHUCTEME, CPEAHHME BPEMEHA OKUAAHUS Havaja
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 npeObIBaHUE 3asBKH B CUCTEME, CPEIHHE BPEMEHA OXKM1aHUS Havaja
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) craunonapHoe npedbiBaHue 3asBKU B CUCTEME, CPEIHHE BPEMEHA 0XKH1aHHs Havala
00CcIyKUBaHUS U NpeObIBaHUS 3asBKH B CHCTEME.,

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) craumnonapHoe npebbiBaHue 3asBKU B CUCTEME, CPEIHHE BPEMEHA 0KH1aHHs Havala
00CcIyKUBaHUS U NpeObIBaHUS 3asBKH B CHCTEME.,



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) BupryansHoe Bpems oxuaanus. Y pasaenue Takaua. CtanuoHapHoe pacrpesesieHue
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) BIOkKEHHas 1enb MapkoBa, cTallMOHApHbIE BEPOSTHOCTH COCTOSAHUI.

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, ONHUCHIBAIOIIMX MAapKOBCKUH IMIPOLECC, CTalHOHAPHOE
pacrpe/eeHue YHUCIa 3a8BOK B CHCTEME.



KommuiekT 3aganui 1J1sl BHINOJITHEHUS JOMAIIHEH padoThl

1o gucumiuinde _(CHOBBLI MATEMATHYECKOU TEOpUH Tenerpaduka
(HAHMEHOBAHKUE THCIHILTHHE )

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 pmaHHOW TpOM3BOAAINEH (YHKIMM HAWTH pacmpezieeHue
CIIyJYalHOW BEJINYHHBI.
3) (2 6aywta) Ilo nanHOMy mpeobpazoBanuio Jlamwraca-Ctunrbeca HAaUTH QYHKITUIO
pacnpezesieHus caydalHON BeTUYNHBL.
3amaua 2 (6 OawoB). MapkoBCKHI TpoIecc 3a/laH MAaTpPUIEH WHTEHCHUBHOCTEH
Mepexo/ioB (CMOTPUTE BAPUAHTHI).
1) Bemmucats CVK.
2) Bemucats CYP.
3) Brmmumcats YI'b.
4) Brpioucarts YJIB.
5) HaitTu cTanmoHapHbIE BEPOATHOCTH /11 MapKOBCKOTO mporecca.
3apaua 3 (4 6amma). B cucremy MaccoBOoro o0CayKUBaHUA MOCTYIIAeT A 3asgBOK B 4ac
(cM. BApHAHTHI).
1) Haiigure BepOATHOCTb TOTO, YTO 33 BPeMs t MUHYT B CUCTEMY IOCTYIUT POBHO k
3asBOK.
2) Hatizure BEpOATHOCTb TOTO, YTO 33 BpeMs t MUHYT B CUCTEMY IOCTYIUT MeHee k
3asIBOK.
3) Haiigure BEpOATHOCTH TOTO, UTO 3a BpeMs t MHHYT B CHCTEMY IIOCTYIIUT IIO
KpaiiHei Mepe k 3asBOK.

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

Kpurepuu oueHku:
OHCHHB&CTCH NOPaBHUIBHOCTS H IMOJIHOTA PEIICHNA 3a4a4. MakcuManbHOE KOJIHYECTBO 63J'IJ'IOB,
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
OKuiaHue 00CITy)KMBAaHUS JUINTCS X €UHMIl BpPEMEHHU, TO OIIaTa 3a 00C/Iy)KMBAHUE COCTABIIAET
Ce™*. VIHTEHCUBHOCTH MOCTYNawIiero noroka 3asucut or C u pasna A = A(C) = A- e YC.
HNHTeHcuBHOCTL 00CITY)KUBAHUS MOCTOSAHHA U PAaBHA L.
1. Bobruncnute caeayronme XapakTepuCTUKU 00CTyKUBaHUSA:
a) BEPOSITHOCTh HEME IEHHOIO 00CIyKUBaHus f;
0) MaTemMaTHUYECKOE OXKUAAHUE U AUCTIEPCHIO YHUCIIA 3asBOK B CHCTEME;



B) MAaTEMATUYECKOE OKU/IAHUE U JUCTIEPCUIO JUTMHBI O4epen;
I') MATEMaTUYECKOE OXKH/IAHUE U JIUCIIEPCUIO BPEMEHHU OXKH/1aHUs Havaaa 00CIyKUBaHUS;
1) MaTEMAaTHYECKOE 0KU/IAaHUE U JINCIIEPCHIO BPEMEHU NPEObIBAHUS B CUCTEME.

2. Onpenenure ¢ TOYHOCTBIO 10 ACCATHIX BEIMUUHY Conr, 00ECTIEUMBAIOITYH0 HAUOOIBUTYIO
npuObUIs (HAUOOMIBIIYI0O CYMMapHYH OIUIaTy, MOJIYYEHHYIO OT KIMEGHTOB B €IHHUILY
BPEMEHH )

3agaua 2. (8 6a/110B)
Jns Bropoit mogenu Dpnaura (CMO  M/M/V/r) ¢ MHTEHCUBHOCTBIO 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 CpelHEMY BpPEMEHHU W OJKMJIaHUA Havasa
00CITy;KUBAHUS MIPUHSATOIO B CUCTEMY TpeOOBaHMSI.
Bapuaunr 4; 11; 18; 25. Haiitu r no 3ajaHHOMY CpeHEMY BpEMEHH W OJKMIAaHUA Hayasna
00CIyKUBAHUA NPUHATOrO B CHCTEMY TPEOOBAHHS.
Bapuanr 5; 12; 19; 26. Haiitu v 1o 3agaHHOH BEpPOATHOCTM 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 BpEeMEHH Vv npeObIBaHUS 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 OJKH/IAHUE U JUCTIEPCUIO BPEMEHU 0KHIaHUS Havajla o0CIyKUBAHUS;
1) MATEMAaTUYECKOE 0XKU/JAHUE U INCTIEPCHIO BPEMEHU PEOBIBaHUS B CUCTEME.
Kpurepun ouenkn:
OueHuBaeTcs NPaBUWILHOCTh U MOJTHOTA peleHus 3a71a4. MakcumaibHOe KOJIM4ecTBO 0asuios,
KOTOPOE MOKHO MMOJTYUHUTD 3a KA1yl 3a7ady yKka3aHo B ckoOkax B oOpasue.

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 IyacCOHOBCKUHM MOTOK 3asBOK C HHTEHCHBHOCThIO 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 aByxxananbHas CMO ¢ HakonuTeneM OrpaHHYeHHONM €MKOCTH, Ha BXOJ
KOTOPOH TMOCTyNaeT MOTOK 3asBOK, HMMEKLINIl THIEPIKCIOHEHIUAIBHOE pAaCIpE/IeeHHe.
Bpemena o0cnykuBaHus 3asBOK HE3aBUCHMbI IIPH 9TOM BpeMs 00CITYKUBAHUs KaXKA0H 3asBKH Ha
moOoM npudope pacnpeeneHo Mo IKCINOHEHIIHATBHOMY 3aKOHY € MapaMeTpOM L.
Haiigure:

1) IlpoBectu nuccie10BaHUE CUCTEMBI.

2) Haiiti cTanMoHapHbIe XapaKTEPUCTUKU CUCTEMBI.
Kpurepuu ouenku:
OuenuBaercst NPaBWJILHOCTL U MOJHOTA pellieHus 3anad. MakcuManbHOE KOJIWYECTBO 0asuios,
KOTOPOE MOXKHO TMOJIYUUTh 33 KXY 3a/1a4y yKa3aHo B CKoOKax B oOpasLe.

Jomamuss padora 2

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

noTtoka 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
Bapmuanr 3, 6, 9, 12, 15, 18, 21, 24, 27, 30.
b = () (%)

3anucaTth NpOU3BOAALLYH0 (QYHKIMIO YHCHa 3a3BOK B cucteme (1 Gamn).
Haiitu cranuoHapHoe pacnpejelieHHe Yucia 3as4BoK B cucreMe (2 baa).
Haiitu cpeHee 4MciIo 3asBOK B CUCTEME M CPEAHION JUIMHY odepenu (1 Gam).
3anucath npeobpazosanue Jlamnaca-Ctunrbeca BpeMEHH 0KUJaHUsT Hayala 00CTyKUBAHUA
1 BpeMeHH npedbiBaHus 3as8BKU B cucteme (1 Oamn).
5. Haiitu ¢ynkumio pacrnpeneieHusi BpeMEHH OKMJaHUs Hadajia OOCIyKHUBaHUS U BPEMEHU

npeObiBaHKA 3asiBKH B cucteMe (3 daa).

6. Haiitu cpeanee Bpems OKMaHMS Hadajga OOCIY:KHBAHMs M CpelHee Bpems mnpeObiBaHUs
3asBKH B cucteme (1 Oamm).

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.
Bapmuaur 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 KOJIMYEeCTBO OaJLIoB,
KOTOPOE MOXKHO IMOJIyUUTh 33 KXKIYI0 3a/1a4y yKa3aHo B CKoOKax B oOpaslie.



O0pa3upl BApUAHTOB JJIsI KOHTPOJBbHBIX PadoT

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

Cem 5 (Moayas 9).
Koutpoabnast padora 1.
Bapuanr 1.
1. Jlana npoussogsuas (yHKuMs CiaydailHoi Benmuuubel & Plz) =
pacrpe/eneHue cyuaiinoit 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) BEPOSTHOCTB TOr0, 4TO B MOMeHThI 1 = 0, 1, 2, 3 cocTosHUAMHU 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

G
a) pacrpe/esieHue BEPOsSTHOCTEN COCTOSIHMI B MOMEHT 5
L]

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) npenenbHbie (GpUHanbHbIe) BEPOATHOCTH ISl JaHHOH LEHH.

3. MapkoBckuit — mpouecc  3ajaH  MaTpULEll  MHTEHCHUBHOCTEH  mnepexogoB 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 OaslaHca, pa3sOUB MHOMKECTBO COCTOsSHUI Ha knaccsl [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 OKUAAHUS 3aBKHU B ouepenu 10 MUHYT, ocie 4ero 3asBKa
MOKUJIAET CUCTEMY (HE J10KAABIINCH 00CTYKUBAHUS).

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 NPOCTAMBACT.
B Hekotopyw cucremy wMaccoBoro obcayxusanus (CMO) noctynaor 3asBKH €
MHTeHCUBHOCTBIO 150 3asBok B wac. B CMO wumeercs Tpu obciyxkusaromux npubopa,
Kax/1bIil U3 KOTOPBIX 00CIYKHBAET B CpeHEM | 3asBKy 3a MUHYTY.

1) IMocrpoiite rpad unteHcuBHocred pyukunonuposanus CMO.

2) HaitaguTe cranimoHapHbIe BEPOSTHOCTH yncha 3asiBok B CMO.

3) Haiigure cpeanee 4UCIO 3aHATHIX IPUOOPOB.

4) Haiinure cpenee BpeMs 0KMlaHusA Havana 00CIyKHBaHMUL.
PaccmaTtpuBaercs oaHOJMMHEHHas cucrema maccoBoro oociyxkuBanus (CMO), B koTopyio
HOCTYMAIOT 3aBKH OT § UCTOUHHUKOB (Kbl MCTOUHUK MOKET I10CIATh 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) Tloctpoiite rpad nnrtencuBHoctel pynkuuonupoanus CMO.

2) Haiiaure cranuoHapHbie BEPOATHOCTH yKcna 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. Cucrema maccoBoro oOCIy)KMBaHUSI UMEET OAUH oOciykuBatouuid 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 yucia 3asaBok 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 Kask/(ble 2 MUHYTHI,
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 OOCHyKMTbCS, MCTOYHMK HOBYH 3asBKy nocjarts He wmoxer). Bpems ¢ momenta
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) Haitaure cpeanee YUCI0 3asiBOK B OUEPE/IN.

4) Haiiaute BeposATHOCTB TOT'0, YTO BCE MPHOOPBI 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 OOCIYKHMBAaHUSA M €MKOCTbIO HAKOIMTENs, paBHOM 3,
NOCTYNAIOT 3a8BKH C HHTEHCUBHOCTBIO 3. PABHOBEPOATHO NPUXOAUT | mim 2 3asBKU, TIPU DTOM,
ecsid B HakonuTelle 1 ¢cBoOOaHOE MECTO U NPUXOAHUT OJHOBPEMEHHO JBe 3asABKkH. To 00e 3adBKH
tepsitorcs. [IpoBenurte uccrnenoBanue cucTeMbl U HAWAUTE BEPOSTHOCTH COCTOSHHUII 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
[TpoBenuTe uccne0BaHUE CUCTEMBI M HAWIUTE BEPOATHOCTH COCTOSHUI CUCTEMBI, CPEIHEE YHCIIO
3a8BOK B CHCTEME, CPEJHION JUIMHY OUepe/I, BEPOSTHOCTh OTEPH.

Kpurepuu ouenku:
OuenuBaeTcs NOIHOTA U MPABUILHOCTD PelIeHus Kaxk 101 3aaaun. MakcumaibHOe Yo 0aios,
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, PACIpPEACICHHBIM 10 TMIIEPIPIAHTOBCKOMY 3aKOHY C (DyHKIUEH
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) = =



Haiitu A Takoe, 4TO B CTALIHOHAPHOM PEKUME CPEIHEE HUCIIO 3asABOK B cucTeMe Oyer paBHo 7.25.
BeruucnnTs ciaeyiomnye cralluoOHapHble XapaKTePUCTUKY 00CITy/KUBaHUSA:

a) MATEMATUYECKOE OKUIIAHUE [UIUHBI OUEPEIH;

0) MaTeMaTHU4ECKOE 0XKUIAHUE BPEMEHH OKMJIaHHUs Havaaa o0CIIyKUBaHUS;

B) MAaTEMaTHYECKOE 0XKMIaHUE BPEMEHU NPEObIBAaHUS B CHCTEME.

2. B ycnoBusix 3agaun | MoMeHsTb MECTAMM PACHpEACICHUS BPEMEHH MEXKAY MOCTYIIICHUAMH
COCEIHUX 3asBOK M BpeMmeHu oOciaykuBanus. Iloctpouts BnoxkenHyw uens Mapkosa no
MOMEHTAM MOCTYIUIEHUSl 3a4BOK B CHCTEMY, HaWTH MAaTpHlly [EPEXOAHBIX BEPOATHOCTEH
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 cBoiictsa.
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 COCTOSAHHI. YHCI0BBIE XapaKTEPUCTUKH C.I1.
5. llens Mapkosa (LIM) — onpenenenue. Mapkosckoe cBoicTBo. Onpenenenue ogHopoaHoi [IM.
CaoiictBa mnepexojHblXx BeposTHOocTeH. Marpuna nepexoansix BepostHocteit (MIIB)
(croxactuueckas u nonycroxacruueckas). Crnoco0sl 3aganus [[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
(craunonapusie) 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. OmpeaeneHue, cucrema
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. Marpuna wuHTeHCHBHOCTEH nepexoaos. I[lomyuenue 91eMEHTOB JaHHONW MaTpPHIIBL.
Onpenenenue koucepBatuBHoro MII u koHcepBaTHBHOM MaTPHUIIbl UHTEHCUBHOCTEH MEPEX0/10B.
Cucremsl JIY s BeposiTHOCTEN Pij(t) — npsimble U oOpaTHbie AU depeHInalbHble YPABHEHUS
Konmoropoa-Yenmena.
12. BeiBoa cuctems! JIY a1 BeposTHOCTER cOCTOsIHUIT MapKOBCKOro npomnecca. Pacnipenenenue
BpPEMEHU PeObIBAHUSA B COCTOSHUH [, €CIM MPOLECC CTAPTOBAIl U3 YTOr0 COCTOSAHUS. Y CI0BHAsA
BEPOATHOCTD MEPEXO/1a B COCTOSHUE j U3 COCTOSIHMA I, [ # J.



13. [TocTpoenue BnoxkeHHOH Lenn MapkoBa 10 MOMEHTAM NEPEXO0I0B MapKOBCKOIO IIpoLecca.
Matpuna nepexoausix BepostHoctedl [[M (mo Marpuile HMHTEHCHBHOCTEH INEpPexXo0B),
CTALlMOHAPHOE pacnpeeaeHue BiokeHHoi L{M.

14. Knaccudukauus bamapuna-Konpgamna. Onpepensitonne napamerpsl CMO. [lapamerpsr
¢ynxuunonupoBanust CMO (0CHOBHBIE BEPOSTHOCTHBIE XapaKTePUCTHKU Mojenu). Bxonamuii
MOTOK  TpeOOBaHMIi:  PEKYPPEHTHbIH  MMOTOK, JETEPMUHHUPOBAHHBIA,  IMYaCCOHOBCKHIA,
IPJIAHTOBCKUH NOTOKU. Pa3inuunble pacnpeaeneHus AIuTeabHocTH obcnyxuBanus. [lokasarenu
KauecTBa OOCIIY)KMBaHMS: AJMHA O4YEPE]H, BpeMs OXHIAHUA Hadajga OOCIyKUBaHUS, YHUCIO
3asaBok B CMO, Bpems npeObiBanus 3asBku B CMO, BEpOATHOCTb NOTEPHU 3asBKHU (II0 BPEMEHH,
10 BBI30BaM).

15. CMO M|M|l|oo: cxema mopmenu, CII, nmpocTpaHCTBO COCTOsSIHMIT Mojaenu, marpuna A,
auarpamMma MHTeHCHBHOCTEH nepexojnoB, CYP u3 auarpamMMmbl HHTEHCHBHOCTEH MEpEX0/0B,
ycinoBue cymectsoBaHus pewenuss CYP, craumonapHoe PB, oCHOBHbIE BepOATHOCTHbIE
XapaKTePUCTHKHU MOJIEH dyepe3 {pan, n € J}: ®P W(x) Bpemenu oxunanus u P V(x) spemenu
npebpiBanus 3asBku B CMO, IIJIC w(x) u v(s) stux OP, cpennee uucno 3assok B CMO, cpennee
YHCIIO 3asIBOK B OUEpPeIH.

16. IlepBas monens Dpianra: cxema monenu, CII, mpocTpaHCTBO COCTOSIHME MOJEIH, BBIBOJ
CIIAYK u3s ypasuenuii Koamoroposa-Usnmena, CYP us CIIJIVK, ycnosue cyuiectBoBaHus
pewenus CYP, crauuonapuoe PB, oCHOBHbIE BEPOATHOCTHBIE XapaKTEPUCTHKU MOJEIU Hepes
{pn,n € ] }: BeposTHOCTL OJIOKMPOBKHU 3as1BKH, cpeiHee uucio 3as8ok B CMO. ®P 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, npoctpancTBoO cocTosiHHI 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 oxuanus
u OP V(x) spemenu npedsiBanus 3assku B CMO, IUIC w(x) u v(s).

18. Bropas moaens Dpianra ¢ KOHe4YHOH ouepenpio: cxema mozenu, CII, nmpocrpancrso
cocrostnuit mogenu, BoiBoa CIIJAVK u3 ypaBuennit Konmoroposa-Usnmena, CYP u3 CIIJIVK,
crauuoHapHoe PB, OcHOBHbIE BEPOSTHOCTHBIE XAapaKTEPUCTHKH MOJEIH 4Yepe3 {pn, N € [}:
BEPOSITHOCTL OJOKMPOBKM 3asiBKH, cpeiHee uucio 3aaBok B CMO, cpennee uucio 3asiBOK B
ouepenu. OP W(x) Bpemenu oxunanus u P V(x) Bpemenu npedsiBanus 3asasku 8 CMO, ITIC
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 BEpPOATHOCTHBIE XapaKTEPUCTHKH
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 HCTOYHUKOB): 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 € J}, cpeHee YUCIO 3a1BOK B CUCTEME, CPEIHsA JJINHA
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 (QyHKIMS YUCIa 3a4BOK B CUCTEME; CPEJHEE YUCIIO 3asBOK B CHUCTEME, CPE/IHss
JUIMHA O4Yepe]d; CTalMOHApHOE BpeMs NpeObIBaHUS 3asBKU B CHCTEME, CpE/HHE BpeMeHa
O’KHJaHMs Havasla O0CIy)KUBAaHUA U NpeObIBaHUA 3a4BKU B CHCTEME.



22. Cuctema M/E/1/o0. CII, npocTpaHCcTBO COCTOSTHHM MOJENH, NPOU3BOAAILAA (PYHKLHMSA YUCIa
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 nNpedbIBaHUA 3a89BKU B CHCTEME.

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.
CraunoHapHOe paclpejelieHHe BPEMEHHM OXKHJaHMsA 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 PACHPEICICHUE YHCIA 3a5IBOK 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 BBIBOJbI, AKTUBHOCTb M 4YacTOTa y4yaCTHs B JAHHOM OLICHOYHOM
MEPOIPHATUH.



