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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 alllapaToM TEOPHH BEPOSTHOCTEI U
Teopun MaccoBoro oOcayxuanus (TMO), npumensemblM B Teopuu TeneTpaduka; U3ydeHHE
ocHoB TMO; 3HaKoMCTBO ¢ MeTOoaMu, npuMensieMeiMi B TMO, u pesyiibraramu, MojayueHHbBIMA
Ha OCHOBE JTHX METOJ0B; OCBOCHHME NPUHLUINOB npumeneHus moxaeneit TMO s pemenus
OPUKIAAHBIX  3aJa4  aHaiM3a  [oKaszaTenell  kadecTBa  (DYyHKLUMOHMPOBaHHMS  ceTe
TEJEKOMMYHHUKAITAH.

3ajayaMy UCUMIIIMHGL SBJISIOTCS OCBOCHME CTY/AEHTAMM 3JIEMEHTBI TEOPUU MAacCOBOTO
00CTy)KUBaHUS, TEOPUU CITYHAHHBIX MPOLIECCOB, IPUMEHSAEMBIX B TEOPUH TeneTpaduka, o0ydeHue
CTYJIEHTOB Ha IIPUMeEpPax NPOCTEHILINX MOJIeJIeH COCTABIATL CHCTEMBI YPABHEHU I paBHOBECHUS 15
MapKOBCKUX MPOLIECCOB, OMUCHIBAIOIINX (DYHKIIMOHUPOBAHUE MO/IETIEH TEIEKOMMYHHMKAIIMOHHBIX
CHCTEM MAacCOBOIO OOCIyKMBAaHMS, pellaTb JTH ypaBHEHHs, a TAKKe IPOBOAUTL AaHAIU3
BEPOSATHOCTHO-BPEMEHHBIX XapaKTEPUCTUK ITUX MOIEIEH.

2. Mecro aumcuumiamnasl B crpykrype OII BO: llukia, Kk KOTOpOMY OTHOCHTCH
JUCLMIUIMHA: 4acTb, (hopMHUpYyeMasi yYaCTHUKaMU 00pa30BaTeNbHBIX OTHOLIEHUN, YIEKTHBHASA
JUCLUIUIMHA, HAyYHbIE HCCIIEI0BAHMS B 001aCTH HH(POKOMMYHHKALHH.

B tabiuue Ne | npuseaeHs! npeiiecTBYIONNE U MOCISAYIOUUE AUCIHIIIHHB, HAPAaBICHHbIE
Ha (POpMHUPOBAHKE KOMIETEHIIMI INCIUAILUINHBL B COOTBETCTBUY ¢ MaTpulei kommnerenuii OI1

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

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

YHuBepcaanble KOMIICTCHIIUH

ObuenpodeccuoHanbHbIE KOMIETEHIIUN

OIIK-1, OIIK-2

MaremaTHueCKHIl aHAIN3;
OO6mas anredpa;
JluckpeTHas MaTeMaTHKa;
Teopus BeposiTHOCTEH H
MareMaTH4YecKas
CTATUCTHKA,
CroxacTHYeCKHI aHaIu3

Mopenu s asannsa
KaueCcTBa CETEH CAEIYIOIIETO
MOKOJIEHHS;

AHanus npou3BOAUTEILHOCTH
cerel NOABHIKHON CBSI3H

UCCIIEIOBATEIbCKUH )

ITpodeccnonanbubie KOMNETeHUUH (BU TPOPECCHOHANBHON ASSITENBHOCTH — HAYYHO-

[1K-4

Maremaruueckoe
MO,E[C.TIHPOB&HHG

Mopenu ais aHanuza
KauecTBa CETEH CIEAYIOLIETO
IMOKOJIEHUsS, AHAITHU3
IIPOU3BOIUTENBHOCTU CETEMH
MOABMIKHOM CBA3H

[IpodeccnonanbHO-crielMaIM3UPOBAHHBIE KOMIIETEHIIUU CTICIAATIN3AIUU

OIIK-1. CnocobeH KOHCYJILTHPOBaTbL M HCIONB30BaTh (pyHIaMEHTAlbHbIE 3HAHHUS B 00J1acTH

MATEMAaTHYECCKOI0O aHallM3a,

KOMILICKCHOIO H Cl)y}lKU,HOHaJ'[bHOFO dHalIM34a,

anreOpsbl,

aAHAIMTUYECKOH reoMeTpuH, AuddepeHHaIbHOH reoMETpUH U Tononoruu, auddepeHnnanbHbIX
YpaBHEHUH, NUCKPETHOH MaTeMaTHKU M MaTEeMaTHUYECKOH JIOTMKH, TEOPHM BEPOATHOCTEH,



MaTEMAaTHYECKOIl CTATUCTHKU M CIY4YalHBIX MPOLIECCOB, YHCIEHHBIX METOA0B, TEOPETHUECKOH
MEXAHUKH B IPOPECCHOHAIBHOMN JeATEeIbHOCTH;

OIIK-2. CnocofeH npoBOAUTH I[OJ HAay4YHbIM PYKOBOJICTBOM HCCJIEI0BAaHUE HA OCHOBE
CYILIECTBYIOUIMX METO/0B B KOHKPETHOI 001acTu npodeccuoHanbHoil AesTeNbHOCTH.

ITK-4 Criocoben npoBoAUTh paboTh! 10 00paboTKe U aHATU3Y HAYYHO-TEXHUUYECKOH nH(popMaLuu
Y pe3yJIbTaTOB UCCEeI0BaHUMH

3. TpeGoBanus K pe3yJbTATaM OCBOCHUS AHCHMILIHHBL:
[Ipouecc u3yuenus MUCHUILIUHEI HANPABIICH HA (JOPMUPOBAHHUE CIISAYIOIUX KOMIETEHIUI:
OIIK-1: OTIK-2, [1K-4

OIIK-1: T'oToB KOHCYJBLTHpPOBAaTb U HCIOJIB30BaTh (pyHIaMEHTAIbHbIE 3HAHHS B O01acTH
MAaTEMAaTHUYECKOTO AHAIM3a, KOMIUIEKCHOrO M (DYHKLUHOHAJILHOTO aHamu3a, anreOpsl,
AHAJIUTUYECKON reomMeTpuu, 1uddepeHunanbHoil reOMEeTpUM U TONoNoruu, nuddepeHinanbHbIX
YPaBHEHUH, NUCKPETHOH MaTEeMaTMKU M MaTEMaTHMYECKOH IIOTUKHM, TEOPHH BEPOATHOCTEIH,
MaTEeMaTHYECKONH CTATUCTHKHM M CIIyYaiHBIX MPOLIECCOB, YHUCICHHBIX METOA0B, TEOPETHYECKOMH
MEXaHUKH B rpodeccuonanbHoi aesrensHoctu: OITK-1:

e OIIK-1.1 Obnanaer 6a30BbIMU 3HAHUAMH, MOJYHEHHBIMH B 00JIACTH MATEMAaTHUYECKUX U

(MIM) €CTECTBEHHBIX HAYK

e OIIK-1.2 VYmeer wucnonb3oBaTh 0a30Bble 3HAHWUS, TMOIYy4YeHHblIe B  o0xactu
MaTeMaTHYeCKUX U (M) €CTECTBEHHBIX HAYK, B PO(ECCHOHAIBHOM NesTeNbHOCTH

e OIIK-1.3 Hmeer HaBbiKM BbIOOpA METOAOB peHIeHUs 3a7a4 NpodhecCHOHAILHON
JIeATEeNIbHOCTH Ha OCHOBE TEOPETUYECKUX 3HAHUN

OIIK-2: CpnocobeH npoBOAMTHL MO HAYYHBIM PYKOBOJICTBOM HCCIIEJIOBAaHUE HAa OCHOBE
CYILLECTBYIOMIMX METOA0B B KOHKPETHOH 001acTH 1podecCHOHANBHOI 1eATENbHOCTH:

e OIIK-2.2 Vmeer peuiaTh HayudHble 3aJaud B CBA3W C IIOCTaBJICHHON LEIBI0 U B
COOTBETCTBUHU C BLIOPAHHOH METOIUKOMN

e OIIK-2.3 HMmeer npakTHUYECKMH ONBIT HCCIENOBaHMI B KOHKPETHOH obmnactu
npodeccHOHATBHOHN IeATETLHOCTH

I1K-4 Cniocoben npoBoAUTh padboThl 10 06paboTKe U aHATH3Y HAYYHO-TEXHUUECKOH HH(pOopMaluu
U pe3yIbTaTOB UCCIIEA0BAHUI

e [IK-4.1 3naer OCHOBBI HAY4YHO-HCCIIEI0BATENLCKOM JEATEIBHOCTH B  001acTu
UH()OPMALIMOHHBIX TEXHOJOIWH, OCHOBHBIE METOJAbl PELICHUS MNPUKIAZAHBIX 3a7a4,
COBPEMEHHBIE METO/bI HH(POPMALUOHHBIX TEXHOJIOTUI; IPUHLIMIIBL TOCTPOEHHS HAY4HON
paboThl, MeTO/b! cOOpa U aHalIM3a MOIYYEHHOT0 MaTepuaa, criocodbl apryMeHTanuu

e [IK-4.2 Vmeer npuMeHsATh MOIYYEHHBIC 3HAHMs AU PELICHMs CTAHJAPTHLIX 3aja4 B
obnactu UH(POPMALMOHHBIX TEXHOJIOTHIA U B COOCTBEHHOH HAYYHO-HCCIIE10BATEILCKON
JEATEILHOCTH

B pesynbrate u3yueHus AUCLIUIUIMHBI CTYCHT JOKEH

3uare anmnapar Teopuu BeposTHOCTeH, mnpumeHsiemblii B TMO; OCHOBHBIE NOHATHS U
onpeaenenuss TMO; npuHLUMIBI TOCTPOEHUS MPOCTEHININX MApKOBCKHUX MOJENEH Ui aHalnu3a
cucteM MaccoBoro obciyxkusanus (CMO);

¥YMeThb ¢ NOMOIBIO arnapara TEOPUH BEPOSITHOCTEN, TEOPUH MAaCCOBOT0 O0CITYKUBAHUS U TEOPUH
TeneTpaduka CTPOUTH NMPOCTbIE MOAEIH CUCTEM MAaCCOBOIO OOCIYAKHBAaHHS, IS IOCTPOESHHBIX
MOJENeH COCTaBIATh M pellarb CcucTeMbl ypaBHeHMH paBHoBecusi (CVYP), nomydars
BEPOATHOCTHBIE XapAKTEPHCTUKU MOJIEINIEH, CBA3aHHbIE C TOKA3aTeIsIMU Ka4eCTBa 00CTyKMBAHNUS;
HPUMEHATH YUCIEHHBIE METO/IBI IIPH AHAIU3E NOTYUYEHHBIX XapaKTEPHCTHK MOJEICH.

Buaajers: criocoOHOCTBIO pelaTh 3a1a4y IPOU3BOACTBEHHON U TEXHOIOTHYECKOH AeITeIbHOCTH
Ha NpoecCHOHAIBHOM YPOBHE.



4. O0beM JUCHHUILUIMHLI H BU/IbI Y4eOHO# padoThl

OO61mas TpyA0EeMKOCTh AUCLHIIINHBI COCTABIISIET 7 3a4ETHBIX €1MHUILI,
Bun yueGHoit pabotst Bcero Cemectp (MO1yIIb)
4acoB Cem. 5 (moayns 9) | Cem. 5 (moayns 10)

AyIHTOpHBIE 3aHATHS (BCEr0) 90 36 54
B Tom uucne:
Jlekuuu 36 18 18
[TpaxkTiueckue 3anstus (113)
Cemunapsi (C) 54 18 36
Jlaboparopubie pabots (JIP)
CamocrositesibHast padora (Bcero) 162 72 90
Obuias Tpya0eMKOCTh
yac 252 108 144
3a4. e]1. 7 3 4

5. Coaep:kanue JUCHUILIHHDBI

5.1. Conep:xanne pa3jieioB AUCHUILINHBI

Tema 1. BeposmuocmHuulit annapam meopuu Maccogozo 00CIYIHCUBAHUAL.

XapakrtepucTuueckue npeobpaszoBaHus: Xapakrepucruieckas QyHkuus, npeodpazoBaHue
Jlannaca, npeobpasopanue Jlammaca-Crunteeca, npousBogsiuas ¢GyHxuus. OCHOBHbIE
BEPOATHOCTHBIE paCHpEleNIeHHs: OKCIOHEHUHAIbHOE pachpeaenacHue (3 aemMmbl),
JAeTePMHHUPOBAHHOE pacripesienienue, pacnpenenenue [lyaccona.

Tema 2. Dnemenmul meopuu CIy4atiHbIX NPOYECCos.

[lenn MapkoBa: onpenaeneHue, oOIUE CBOWCTBA, CBOMCTBO IProJuvHOCTH. MapKoBckue
NpONECCHI: OHPEACTICHUE W OCHOBHBIC XapaKTEPUCTHUKH, KOHCTPYKTHBHOC OIIHCAHUE.
Teopema Koamoroposa. [lpoueccest posxxaenus u rudenu. Ycenosus Kapauna-Makl peropa.

Tema 3. llapamempol cucnmem mMacco8o2o 0OCIYHCUBAHUA.

Cucrema MaccoBoro oOCITyKMBaHHUS: CTPYKTypa, Harpyska, ajaroputMm OOCIYKUBAHHS.
Cnyuaiinbiii notok. JIBa cnocoba 3amanus cnyuaitHoro mortoka. [II1. JlnurensHoCTb
unrepsanos gua  [III.  Bxomsmwmii notoxk TpeboBaHMil: pPEKYPPEHTHBIH IMOTOK,
JEeTepPMUHUPOBAHHBIH, [IyaCCOHOBCKHH, IpIaHrOBCKUI NOTOKH. Paznuunsie pacnpenesieHus
amTenbHOCTH o0cnyxuBanus. [lokazatenn kauectBa oOCIyKMBaHHS: JJIMHA OYEPE/IH,
BpeMst O3KHJaHKs Havasa o0cykuBanus, yncio 3assok B CMO, Bpems npeObiBaHus 3a8BKH
B CMO, BeposSTHOCTH NOTEPH 3asiBKHU (110 BPEMEHH, 110 BbI30BAM).

Tema 4. Ilpocmetiuiue mapkosckue mooeau meopuu meiempagpuxa.

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. Mogens Durcera. Cucrema ¢
IPYIIOBBIM nocTyrienuem 3asBok. Cucrema M |E|1|co. Cucremst M |H|1|r u HIM|1|r.

Tema 5. Cucmema M|G|1|w: memodwsl uccredosarus.

Bnosxennas nens Mapkosa. BupryaibHoe BpeMs 03K IaHHSL.

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 Pa3zjeiibl AUCHHUILIAH M BHAbI 3aHATHH

[IpakTuueckue
3AHATUS U
N . Jexa ﬂfigoparopﬂbie Bee-ro
aMMEHOBaHUE pasjierna JUCLUIIIHHbI PavoThl CPC
n/m . yac.
JIa6. | Cem. |II3
3aH.
1 BepositHOCTHBIME  annapatr  Teopuu 5 5 10 14
MacCOBOT0 00CITYKUBAHUS.
DNIEMEHTBI TEOpUH CAy4aiHbIX
2 IPOLIECCOB. 6 6 26 38
3 [lapamerpsl  cHCTEMBI ~ MaccoOBOrO 4 ) 8 4
00cyKuBaHUs.
4. IIpocteiiine  MapkOBCKHE  MOJENH 12 20 43 20
Teopuu Tenerpaduka
5 Cucrema M|G|1]o0: METO/IbI 6 12 30 48
MCCJICIOBAHMUSL.
6. Hpyrue mnpocteiiiine HEMapKOBCKHE 6 12 30 48
MOJIENH
Hroro 36 54 162 252
6. JlaGoparopHblii IPAKTHKYM -- HE IIPEIYCMOTPEHO.
7. IlpakTHyecKHe 3aHATHS (CeMHHAPBI)
Ne Ne  paspena | HaumenoBanue nabopatopHsix pabor Tpyno-
/o | AUCUUILIHHEI EMKOCTb
(1ac.)
L | OcHoBHBIE BEPOSITHOCTHBIE pacrpeieneHus:
IKCIIOHEHIIHAILHOE pacmpeneneHue (3 JIEMMBI),
JICTEPMUHUPOBAHHOE  PACHPEIC/ICHUE,  PacnpeieneHue |
[Tyaccona. XapakTepuMCTUKU CIy4YalHBIX BEJIUYUH C
COOTBETCTBYIOIIMMHU pacnpenenenusmu. Pelnenue 3anau Ha
OCHOBHBIE BEPOATHOCTHBIE paclpe/IeeHHUs.
2 1 IIpeobpazosanue Jlannaca. [Ipoussogsmas ¢pyuxius. Csssb
Mexay mnpeoOpasoBanuem Jlannmaca u npeobpazoBaHueM |
Jlanunaca-Ctunrseca. Haiitu npeobpaszosanue Jlamnaca s
(hyHKIMN 33[]aHHOTO BUJIA.
3. 2 Hns  uenm MapkoBa nocTpouth rpad) MEPEXOAHBIX
BEPOSITHOCTEH,  BBIMUCATh  MATPHUILy  MHTEHCHBHOCTEH 4
MEPEXO/I0B 3a N 11aroB, HAHTH CTALlHOHAPHOE pacnpe/IeicHHe
BEPOSITHOCTEH.
4. 2 Jis Mapkosckoro npouecca seimucate MUII, 3anucats
CAVYK, mwaiitm craumonapHoe pacnpenenenue. Jlua )
MapxkoBckoro npotecca 3anucarbk ypaBHEHUE JI0KAILHOIO U
r;100anbHOro 0aIaHCcoB
5. 3 Jlns myacCoOHOBCKOro MOTOKAa HAWTH BEPOSITHOCTH TOTO, YTO )
YHCIIO 3asBOK, NOCTYNAOUIUX 3a BpeMs { paBHO K.




Hus cuctemsr M|M|1|oo mpoBecTd HCCIEAOBAHUE MOJEIH:
n300pa3ute cxemy mojenu, cocraButh CII, onuckiBarommii
MOJENb,  BbINHCATL  IpocTpaHcTBO  cocrosHui  CII
n300pasute rpad wunTeHcuBHOcTeR nepexonoB. CYI'b.
CVJIb. BeiBox pacnpepesieHuss BEPOSTHOCTEH COCTOSHUI
mozaenu. HaxoxaeHue BpeMeHHbIX XapaKTePUCTHK.

HAns nepBoit moaenu DpliaHra IPOBECTH HCCIEAOBaHUE
mojenu: uszobpasuts cxemy wMoaenu, cocrasuts CII,
OTIUCBIBAIOLINI MOJIE/b, BBINTUCATH NPOCTPAHCTBO COCTOSHHH
CIl, u3obpasurs rpad unrencusHocrei nepexonos. CYI'b.
CVIJIb. BeiBoj pacnopeieieHusi BEPOSTHOCTEH COCTOSHUH
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. BseiBox
pacmpesiesicHHsl BEpOATHOCTEM cocrosHuil. Haxoxaenue
BPEMEHHBIX XapaKTePUCTUK.

10.

Hns momenu DHrcera MpPOBECTH MCCIEAOBAHUE MOJICIHN:
n300pa3uth cxemy mozen, cocraButh ClI, onuceiBatomumit
MOJenb,  BbIIKMCATh  OpocTpaHcTBo  cocrosHuil  CII
n300pasute rpad unteHcuBHocTel nepexonoB. CYI'B.
CVIJIb. BeiBoj pacnpeeieHusi BEPOSTHOCTEH COCTOSHMH
mozenu. HaxoxeHue BpeMeHHBIX XapaKTePUCTHK.

1

Jlns Mozenu ¢ rpynmoBbIM MMOCTYIUIEHUEM 3aiBOK [TPOBECTH
UCCIICIOBAHUE  MOJEIU: H300pa3suTh CXEMy  MOJECIH,
coctasuts  CII, onuceiBarommii  MOJEIb,  BBIIHCATD
npoctpanctBo  cocrosuuil  CII,  wm3obpasutrs  rpad
UHTEHCUBHOCTEH  nepexogoB. Haiitm  pacnpenenenue
METOI0M MPOU3BOISAIIUX 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
n3o0pa3uts rpad UHTEHCHBHOCTEH nepexonoB. Haiitu
pacnopeieaceHHe  METOAOM — HPOM3BOJAAIIMX  (pyHKUHMIL.
HaxoxieHue BpeMeHHbIX XapaKTepUCTHK.

Hus mozeneit M|H|1|r u H|M|1|r npoBectu uccieaoBaHue
mojenu: u3zobpasuts cxemy w™ogenu, cocrasuts CII,
OIMCHIBAIOIINI MOJI€IIb, BBIITUCATH IIPOCTPAHCTBO COCTOSHUI
CII, usobpasuts rpad mnTeHcuBHOCTEH nepexonos. Haiitu
pacmpejeseHHe  METOAOM  MPOM3BOASIUX  (DYHKIHIL.
HaxoxieHue BpeMEeHHbIX XapaKTePUCTHUK.

14.

Hna momenu CMO M|Gll|oc. IlpoBectu HccneioBaHuE
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 npoussojdweit Gyuxuuu. Gopmyna Ilomnavexa-
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. MaTrepuaibHO-TeXHHYECKOe o0ecriedeHHe TUCHUILIHHDBI:

VYueOHas ayIuTOpuUs [ IPOBEICHUS YUEOHBIX 3aHATHH (B TOM YMCIIE IS TPAKTHYECKOTO
U JIEKUHOHHOTO THIOB 3aHATUN, MHAMBHAYaJIbHBIX W TPYNINOBBIX KOHCYJIBTALMH, TEKYIIErO
KOHTPOJISL U IPOMEIKYTOYHOM aTTeCTalllm).

Komnbiorepusie (aucmiieiinbie) Kiacchl ¢ JOCTYHNOM K ceTH MHTEepHET U 2/1eKTPOHHO-
oOpazoBaTesbHOM cpefe YHHBEpCHTETa JJI POBEACHHUS OOY4YalOIUMUCS CaMOCTOSTENIbHOI
paboTh! U KOMITBIOTEPHOI'0 TECTUPOBAHUS 00yUdarouXCcst (IpH HEOOXOIUMOCTH).

9. Unopmanuonnoe odecnedenne JUCHUILTHHbI
a) IporpaMMHOE o0ecreueHHe:
e npoxayktsl Microsoft - oneparonnas cucrema, nakeT opucHbIx npuioxenui, MS Teams
u j1p. (moanucka Enrollment for Education Solutions (EES))
e 1porpamMMmHoe obecrneueHue co cBo00aHOMN nuleHsuei (free):
- 6paysep Chrome (ymuensus Google Chrome Terms of Service)
- meaua-nneep (Hanpumep, VLC Media Player, munensus GPL-2)
- Adobe Reader (nuuensus Adobe Software License Agreement)
- otucnsblii naket LibreOffice (muuensus MPL-2.0)
0) 6a3sl JaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CHCTEMBI:
- bubnuorexa PY JIH: http://lib.rudn.ru/
- TYUC PYIH: https://esystem.rudn.ru/

10. YueOHo-meToau4yeckoe H HHpopmannoHHOe o0ecneyeHue JHCHHILIHHbL:

a) OCHOBHas JIUTEparypa
1. Bawapun I'.Il. «Jlekuuu no marematudeckoi Teopuu renerpadukar.— - 3-e u3J., HCIp.
u JIO1L. - M. : H3n-Bo PYJH, 2010. - 346 [
http://lib.rudn.ru/ProtectedView/Book/ViewBook/782
2. bamapun I'.I1. I'pader u nenn Mapkosa: Yue6. nocobue. M.: U3a-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/IYy/KUBAHUS B CETAX CBA3U ciaeaytoiiero nokojeHus (Yu. mocobue).
M.: U3a-Bo PYJIH, 2008. - 13T,
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. Kneitnpox JI. Teopus maccosoro obcnyxkuanust: YueOuuk. M.: MamuHoctpoeHue,
1979. - 518 c. ET 5

4. bamapun I'.Il., bouapos ILIIL, Koran SI.A. Ananu3 ouepejeil B BBIYUCIIUTEILHBIX
cetsax. Teopusa u meroasl pacuera. M.: Hayka. ['n. pen. ¢us.-mat. 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/1 1847357 1/Teletraffic_34342 V_B_Iversen_2015.pdf

6. Kennbepr M.A., Cyxos FO.M. BeposTHOCTb U cTaTHCTHKA B puMepax u 3agadax. T.




1. OcHOBHbIE NOHATUS TEOPUHN BEPOATHOCTEN U MATEMATHYECKON CTATUCTHKU. — M.:
MITHMO. — 2007. - 456 c. ET 1
7. Kennbepr M.J., Cyxos FO.M. BeposiTHOCTB U cTaTHCTHKA B IpuMepax u 3agavax. T.

2. MapkoBckue Lenu Kak OTIpaBHas TOYKA TEOPUM CIyHaHMHBIX MPOILECCOB U UX
npunoxenus. — M.: MITHMO. — 2010. - 559 ¢c. ET 1

11. MeToinueckne yYKa3anus JJist 00y4almUXCcs 110 OCBOSHHU IO THCHHILTHHBLI (MOIYJIs1):

Y4eOHBIM MJIAHOM HA W3YYEHHE JUCLMIUTMHBI OTBOJUTCS OJAMH cemecTp (jaBa moayss). B
CEMECTpE IMPOBOAATCSA YETHIPE KOHTPOJIbHBIE padoThl, YeTelpe jgomamiHux 3aganus. Cymma
famnoB, HaOpaHHas O HUTOraM BCeX 3aJaHUM paBHsAETCs OOLEMY KOJIHMYECTBY Oaos,
3apa0OTaHHBIX CTYJEHTOM B TEYEHHE cemecTpa. B KOHIE cemecTpa NMPOU3BOANTCS UTOTOBBIH
KOHTPOJIb 3HAHUH, BKIIOUYAIOIIUH B ce0s1 YCTHbIH OIPOC CTYAEHTA [10 TEOPETHYECKOMY MaTEpHaly
AUCLMILTAHBL.

11.1 Crpykrypa npakTHYeCKHX 3aHATHH

Pewenue 3a7a4 no Temam, NpelyCMOTPEHHBIM HACTOSIIEH IPOrpaMMO.

11.2. CamocrosiTesibHast padoTa CTyeHTa

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

12. ®oHj OLEHOYHBIX CPEJACTB /151 IPOBe/JeHUs IPOMEKYTOYHOH aTTeCTalun
00y4aIoIMXCH N0 JUCHHILIMHE (MOAYJII0)

DOC 1o AUCHUIIINHE HPECTABIEH B IPHIIOKEHUH K JaHHOM Mporpamme.

ITporpamma cocraBiena B coorsercTBuu ¢ Tpedosanusmu OC BO PY J[H.

Paspadorunku:

noueHT kadeapsl _ "
NpUKIAAHONH HHPOpPMATHKH 7 ,/
4 T.A. MunoBaHoBa

U TEOPUH BEPOSTHOCTEH

A\
PyROBO,LI,IrlTEJIB nporpamMmmali

3aBenywommii kadeapoii i
NpUKIaHOH HHOPMATUKH / {__/
~1 [
v

U TEOPUH BEPOATHOCTEH, A.T.H., IPOd. K.E. Camyiinos
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Kadeopa npurnaonou ungopmamurxu 1 meopuu 6eposmHocmett
(HaumeHoeaHue Kagheopwi)

OOHA ONEHOYHbLIX CPEJACTB

MO YYEBHOU JUCLHUIIJIMHE

OCHOBBI MATEMATUYECKOM TEOPUU TEJIETPAD®UKA
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(HauMeHoBaHHe Iip0¢lijlﬂ MOJAIOTOBKH)

OakalaBp
KBaJlH(IJHKﬁLI,IUI (C'ICIIeHh) BBITYCKHHKA




Iacnopm ¢honoa oyenounvix cpedcme no oucyuniune «OcHogbl Manemamuyeckou meopuu meaempaguxa,
ona nanpaeienun 02.03.01 Mamemamura u KomnvlomepHsle HAYKU

Cem 5 (mooyns 9)

Kon

®OChI ((popMBI KOHTPOJISI YPOBHSH

oceoenns OOII)

Py6exH

KounTtponupyemsl ) v bainel
KOHTPOJIUPYEMO E: ) ) . Brinosnnenu Bainsl b1 )
. g i pasnen Konrposupyemas teMa AUCLHUILUINHBI PacuetHbie paszen
i KOMIIETEHLIUH i e PaGora Ha TEMBbI KOHTPOI
] JMCLMITIIMHBL (npakTuyecku ] a
UIIK €€ YacTH KOHTPOJIbHbI 3aHATHH b
€) 3a1aHus
X pabot
OIIK-1; OIIK-2, | DnemeHTb! XapakrepucTuieckue 5 6 | 12
[K-4 TEOpPUH npeobpasosanus (I, [TJIC, T1D). -
CllydaiHbIX
[POLIECCOB H ]_lemd MapKOBa. 0 7 | 8 10 50
TEOpUU
MACCOBOTO MapkoBckue mpoLecesl.. 6 7 2 15
OBy KUEAHI [TyaccoHOBCKHI BXOASIIMN ITOTOK 4 0 | 5
OITK-1; OIIK-2, | AHanus cucTeM
[1K-4 I — Cucrema M|M |1]o0. 8 6 2 16
O0CIYKUBAHHA. | Bropas mogess DpilaHra: cHcTeMa :
Mapxosckue M lﬁff)Wl?’ P 7 7 2 16 10 50
MOJeIIH
Mopens DHrcera 0 7 | 8
HTOI'O
30 40 10 80 20 100




Cem 5 (mooynw 10)

®OChI (hopMbI KOHTPO.ISI YPOBHA
Kox ocsoenust OOII) PyGexH

Koutponupyemsl : ) G Bansl
KOHTPOJIUPYEMO % Beinonxnenu Bainsl bl
. H paznen Konrponupyemas TeMa AHCLHUILIMHBI PacuetHblie paszen
H KoMneTeHuuu e PaGora Ha TeMbl KOHTpOJI

B JUCLMITIMHBL (npaxTHyecku - a
WJIH €€ YacTH . KOHTPOJIbHBI 3AHATHH b
€) 3aj1aHus
X pabor

OIIK-1; OIIK-2, | Ananus cuctem | Cucrema ¢ IpyIoBbIM HOCTYIUIEHHE 7 5 ) 14
[K-4 MaccoBOro 3a5BOK

00CITyKUBAHHS.

MO/IEH

Cucremst M|H|1|r u HIM|1]|r. 8 10 2 17

OIK-1; OIIK-2, | Ananus cucteM | Cucrema M|G|1|o0: MeTobI 10 10 ’ 2
IK-4 MacCcoBOro HCCIIeJ0BAHHA.

o0cnyxuBaHus. | Cycrema M|G |oo. Cuctema M|D|n|oo. 10 49

Mapkosckue Cucrema G |[M|1]|o0. Cucrema 5 10 2 17

MOJIeIIH M|G|n|O0.

HTOI'O

30 40 10 80 20 100

OIIK-1: I'oTOB KOHCYIBTUPOBATh U MCIIOIBL30BATh (DYHAAMEHTAIIbHbIE 3HAHUS B 001aCTH MaTEMAaTHYECKOIO aHAJIN3a, KOMIUIEKCHOTO M (DYHKLMOHAILHOIO aHAIIM3A,
anreOpbl, aHAIHTUUECKOH reoMeTpuu, AU PepeHIHaIbHOM reoMeTpHH U TONOJI0TuY, AU depeHInalbHbIX YPABHEHHI, IUCKPETHON MaTeMaTHKU H MaTeMaTHYECKOH
JIOIMKH, TEOPHH BEPOSTHOCTEH, MaTeMaTHYeCKOH CTATHCTHKU M CIy4YaHHBIX HPOLECCOB, YHCICHHBIX METOI0B, TEOPETUUECKOH MEXaHUKHU B IPO(eccHOHAIBHOM
pesrensHocTH: OITK-1:
e OIIK-1.1 Obnanaer 6a30BbIMHU 3HAHUSIMU, HOJYUEHHBIMH B 00J1ACTH MATEMATHYECKHX U (MJIM) €CTECTBEHHBIX HAYK
e OIIK-1.2 Ymeer ucnonb3oBath 0a30BbIe 3HAHUS, 110JIyYeHHbIE B 001aCTH MaTeMATHUECKUX U (WIJIM) eCTECTBEHHBIX HAYK, B IPOdeccuoHANBHON e TeIbHOCTH
e OIIK-1.3 Mmeet HaBbIKK BbIOOpA METO/I0B peLIeHHs 3a1au NpodecCHOHANIBHOMN AesITeIbHOCTH HAa OCHOBE TEOPETHUUYECKUX 3HAHUI
OIIK-2: CnocobeH MpPOBOAMUTHL I0J HAYUHBIM PYKOBOJCTBOM MCCJIE/IOBAHHE HA OCHOBE CYILUECTBYIOLIMX METOJOB B KOHKPeTHOH oOmactu npodeccHoHAIBHOM
JesTeIbHOCTH:
o OIIK-2.2 VMeer pelath HayuHbIE 3a/Ia4U B CBSA3M € [OCTABICHHOH L[EJIbIO U B COOTBETCTBHUMU C BHIOPAHHOM METOUKOM
e OIIK-2.3 MmMeer npakTHYECKHH OMBIT MCCIIEA0BAHUH B KOHKPETHOH 06/1acTH 1pod)ecCHOHAIbHOM A TeIbHOCTH
[TK-4 Croco6Gen rnpooauts paboTsl 110 00paboTKe U aHANM3Y HAYUYHO-TeXHUYEeCKOH MH(OPMALIMK U Pe3ybTaTOB UCCIIeOBAHUN
e [IK-4.1 3HaeT OCHOBBI HAYyYHO-UCC/IEOBATENBCKON [esSTeIbHOCTH B 00MacTH HH(POPMAILIMOHHBIX TEXHOJIOIHH, OCHOBHbBIE METO/bl PELIeHHs TPUKIIaJIHbIX
3a/1a4, COBPEMEHHbIE METO bl HH(POPMALIMOHHBIX TEXHOIOIHH; IPHHLMIIBI TOCTPOSHUS HAY4YHOH paboThl, METOABL cOOpa U aHAIM3A HOIYUYSHHOTO MaTepHala,
crocoObl aprymMeHTaun
o [IK-4.2 YMeer npuMeHITH NONYUYCHHbIC 3HAHUS AJIS pELleHHs CTAHIAPTHBIX 3a7ay B o0jacTd MHGOPMALMOHHBIX TEXHOJIOTHII U B COOCTBEHHOI Hay4yHO-
UCCIIE/IOBATEIILCKOMH 1A TeIbHOCTH



ba/lsIbHO-peITUHIOBAs CUCTEMA OLICHKHU YPOBHSA 3HAHUM

CBOII,Haﬂ OlCHOYHAA Tﬂﬁ.]ll'll.la AUCHHITJIMHBI
Pabora B cemectpe

MakcumanbHoe uncio 0auioB, HabpaHHbIiX B cemectpe — 100
Caoanas oneHouHas tabiuua qucuuiuingel (3 kype, 5 cem, Moy 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 MPOLECCHL.. 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




MaxkcumansHoe uncio 6annos, HabpaHubIX B cemectpe — 100
Cpojnas oneHouHas tabiuua qucuuuiMHel (3 kype, 5 cem, moayis 10)

DOopMBbI KOHTPOJI
YPOBHSsI OCBOEHHUSI
OO0I1
3| o bann | YO0 D
Ne Pasnen Tema SEIEE2 | 84 w
= 8 O & H o KOHTFIO pagﬂ
= = T = 49 & 4 TEeMbl
v x| 569 g ¢ b ena
=) (=] p. s V=) 3
3] E = = f d
éf |l F X &£ 9
gl @ g
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
MO/IEJIH. Cucremst M|H|1|r u .
HIM[1]r. 8 10 2 20
Cucrema M|G|1|oc: meToj1bt
AHa:r::lCS‘O(.i;LEEM OO 10 10 2 22
Me& OBOTIT
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 pa3zaen (temy) (IIpukas Pextopa Ne
564 ot 20.06.2013, nyHkr 4.8).
2. CTyneHT He MOXKET ObITh ATTECTOBAH IO JIUCIUIUIMHE, €CJTM UM HE OCBOEHBI BCE TEMbI BCEX
pa3zienoB AUCHMIUIMHBL, YKazaHHbie B CBoiHOM oneHounoi Ttabiuue. ([Ipuxa3 Pexropa
Ne 564 o1 20.06.2013, nyskr 4.9).
3. Ilo pemenuto mnpenojaBarenss U ¢ COIJIACUS CTYJIEHTOB, HE OCBOMBIIMX OTAEIbHBIE

paszesibl (TeMbl) OUCLMIUIMHBI, B TEUEHME Yy4eOHOTO cemecTpa MOryT ObITh MMOBTOPHO
[IPOBEJCHBl MEPOINPUATUS TEKYIIEro KOHTPOIs YCHEBAEMOCTH (KOHTPOJIbHBIE pabOTh)
WM BBIIAHBI JOTOMHUTENBHBIE 3aJaHUs 110 YTUM pazaenam (temam). [Ipu aTom cryaentam

3a JlaHHYI0 paboTy 3aCYMUTHIBACTCS MUHHMAILHO BO3MOXKHBIH MOIOKHUTENbHbIH Oas.
(ITpuka3s Pexropa Ne 564 ot 20.06.2013, nyukT 4.10).




10.

5 8

12.

3.

[lpn BBIMONHEHHH CTYAEHTOM JOMOJHHUTENBHBIX Y4eOHBIX 3aJaHUl, WIM HOBTOPHOrO
NPOXOKIEHUS ~ MEpONPHUATHH  TEKyLIero KOHTPOJsS, MOIYy4YeHHble UM  Oanibl
3aCYMUTBIBAIOTCSA B KOHKpeTHbIe TeMbl. [lpu 9TOM npensiaymue Oanibl, MoJIy4yeHHBIE 110
yueOHBIM 3agaHusiM, OOHynstoTcs. MtoroBas cymma 0ajulOB HE MOKET IPEBBIIAThH
MaKCHMAJIBHOTO KOJIMYeCcTBa OajjioB, YCTAHOBJIGHHOTO IO JaHHbIM TeMaM (B
COOTBETCTBUH C Ipukaszom pexkropa Ne 564 ot 20.06.2013 r.)

Konrpossusie paboTsl, TeCTUPOBAHHUE IPOBOAATCS TOJIBKO BO BPEMst Ay JMTOPHBIX 3aHATHIL
10 JAMCUMUIUIMHE B COOTBETCTBUU C HPOTPAMMOM QUCLMIUIMHEL U pacnucaHueM yueOHbIX
saustuil. (IIpukasz Pexropa Ne 258 ot 25.03.2013, myHkTt 4.6).

Crynent, Habpasiuii MeHee 30% OT MakCHMMalabHO BO3MOKHOTO HAa MOMEHT pyOe:KHON
aTTeCTaluu KoJuvecTBa OallsIOB, CUMTAETCS HEYCIHEBAIOUIUM IO JAHHOH AUCHUTUTHHBL.
(ITpukas Pextopa Ne 258 ot 25.03.2013, nynkr 4.14).

Crynent, nHabpasiuii 3a pabory B cemectpe MeHee 30% 0T MakKCHUMAaJIbHO BO3MOIMKHOTO
KoJimuecTBa OayuioB (MeHbuie 24 0a/yioOB), HE JOMYCKAETCS 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 103k€ YCTaHOBJICHHOIO CPOKA IPUBOIUT K MOHMKEHHIO OaJLIOB.
Kourponsnas paGora nepenuceiBaeTcs OJMH pa3 B TEUEHHE JBYX HE/IENlb ¢ MOMEHTA
HaIKUCaHUs 110 COIVIACOBAHUIO Mpernojaparess u cTyaeHTa 6e3 nonmxenus 6anos. [lepen
HAUCAHUEM KOHTPOJIBbHOH paldoThl WM [Eepe] NepenuchIBAHUEM IPOBOIUTCS
KOHCYJIbTAllMg ¢ Pa300pOM THUIMYHBIX 3aJaHUA M (WJIM) TUIHUYHBIX OIIMOOK B ITHX
3a/JaHUsIX.

Bo Bpemsi KOHTpOIBHON pabOThl CTYAEHTAM 3alpPELIAETCss MCIONb30BaTh KOHCIEKThI
CEMMHAPCKUX W JIEKIIMOHHBIX 3aHATUH (€CJIM ATO HE pa3pelieHO MpenojaBaresieM), a
TaKke MOOmIbHBIE M KoMmnbiorepHble ycrpoiictBa (IIpukas Pexropa Ne 598 or
22.06.2012). B ciyuae HapyleHHs CO CTOPOHBI CTYJAEHTA NPENoaaBaTellb UMEET IPaBo
OLIEHUTB Pe3yJIbTaThl KOHTPOILHON paboTh! B HOMIb OAILIOB.

Pacuernble (mpakTHYeCKUE) 3a1aHU BBIIAIOTCH KKIOMY CTYJIEHTY WHAMBHYAIbLHO JIBa
pasa B CEMECTp, ¥ Ha MX BBIITOJIHEHHE OTBOJAMTCS YKa3aHHOE MPEIO0/1aBaTeNeM BpeMs.
PyGesxublii KOHTPOJbL 3HAHWI COAEpKUT jaBa Bompoca. Ha noarotoBky cryaeHty
OTBOAUTCA HE OOJIee OJHOr0 4aca, Mociie Yero Mpou3BOAUTCS YCTHbIA ornpoc. Crnucok
BONPOCOB K pPyOEKHOMY KOHTPOJIIO JOJKEH ObITh BBIBEIIEH HA CTpaHulle KabuHeTa
nperno/jjaBare/s U (UIK) BbIJaH CTY/IEHTaM He [O3/IHEE, YEM 3a TPU HEJIENHU JI0 IIPOBEICHHS
MEpOIPHUATHS.

Ha pyGe:xHOM KOHTpOJIE 3HAHHI 3aMPEILacTCs HCIOIb30BaTh yueOHble MaTEpHallbl (€CiIn
HE pa3pelIeHo MpernoiaBaresieM), MOOUIbLHBIE U KOMILIOTepHbIE yeTpoiicTBa. CTyAeHTy,
NOMMAaHHOMY 3a CHHCbIBaHHEM JIM0O MCHOb3YIOIIEMY MOOUIIbHBIE (KOMIIBIOTEPHBIE)
YCTPOMCTBA, aBTOMAaTHUYECKU CTaBHTCA HOJb 0aioB 3a pyOeKHbIH KOHTPOJIb 3HAHHIL.
(ITpukas Pextopa Ne 797 ot 27.09.2012).

Ecnu B utore 3a ceMecTp CTyAEHT noiayuus MeHee 31 Gasia, TO CTYJAEHTY BBICTABISAETCS
oueHka F ¥ CTyIeHT J0O/KEH MOBTOPUTH ITY AMCLUMILINHY B YCTAHOBJIECHHOM MOPSIKE.
Ecnu e B urore cryaent nonyuui ot 31 go 50 6amnos (FX), To cTyaenty paspeiuaercs
nobop HeoOxoaumoro (o S51) konuuecrBa OamnoB. JIMKBHAanus 3a10/KEHHOCTH
BO3MOYKHA He Oosiee JBYX pa3, IPUYEM [epBas Mepecada MpoBOAUTCS B IEPHO] CECCHU
no nauvana xanukyi (IIpukas Pexropa Ne 258 or 25.03.2013, mynkrer 8.2-8.3). Bropas
nepecjaaya 1o JUCLHUILINHE IPOBOAUTCS B TEYEHUE YETHIPEX HEJIeIb C Hadasia Cley0IIero
yueGHoro cemectpa (Ilpukas Pexropa Ne 258 ot 25.03.2013, nynxr 8.7) u npuHumaercs
KOMUCCHEH, HasHauaeMmoit nekanoM (axynbsreTa ([Ipukas Pexropa Ne 258 ot 25.03.2013,
nyHkThl 8.8-8.11).



Kputepuu oieHKH 10 JUCHHUILIMHE

95-100 d6a.10B:

- MIOJTHOE BBINOJIHEHUE KOHTPOJIBHLIX, IPOBEPOYHBIX, TOMALIHUX padoT;

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

- CHUCTEMATH3UPOBAHHOE, INIyOOKOE H MOJIHOE OCBOEHHE HABBLIKOB U KOMIETECHIIMH 110 BCEM
pasjenaM IporpaMMBbl TUCLUIUIUHEL;

- UCIONb30BAHUE HAy4YHON TEPMHMHOIOTHM, CTHJIMCTHYECKM TIPaMOTHOE, JIOTHYECKH
MPaBUJILHOE U3JI03KEHHUE OTBETA HA BOMPOCHI, YMEHHUE J1e1aTh 000CHOBAHHBIE BBIBO/IbI;

- BBIpa’KE€HHAst CIIOCOOHOCTH CAMOCTOSTE/ILHO U TBOPYECKH PELIATh IOCTABICHHBIE 3a/1a4u;

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

- 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, HpOBCpO‘leIX, JOMAUIHHUX paGOT;
o CHCTGMHTHBI/IPOBHHHOC, I‘ﬂyGOKOE U IIOJIHOE OCBOCHHME HABBIKOB H KOMHETCHL[Hﬁ 10 BCEM
paszenaM IporpaMmbl JUCLUILIMHBIL,

- HCIIOJIB30BaAHHE Hay‘-{H(}ﬁ TCpMHHOﬂOTHH, CTUJIMCTHYECKH rpamomoe, JJOTrHYECKH
HpaBHﬂbHOC H3JTI0KECHHE OTBETA HA BOHpOCbI_, ymeHHe aeinarsb OGOCHOBHHHIJIC BBIBObI,

- 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 JUCLHITIIIUHBI 1 HpEHOﬂ,aBHTBHEM.

69-85 6ajL108B:

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

- XOpOLIHH yPOBEHb KYJIbTYPbl UCIIOJHEHUS KOHTPOILHBIX, IPOBEPOUHBIX, TOMAIIHUX paboT;
= CHCTCM&THBI/IPOBHHHOC H IMOJHOE OCBOCHHEC HABLIKOB U KOMI’[C’I‘CHU,Hﬁ 10 BCEM pa3ﬂeﬂaM
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 U IMOJIHOE OCBOCHHUE HABLIKOB H KOMHCTSHL&H[L/'I o0 BCEM pa3neﬂam
HpOT‘paMMbl JUCLMILIHHBI,

- CrocoOHOCTH pentath NpodiIeMbl B paMKax NporpaMMbl JUCLIUIIUHEL,

- Y/IOBIIETBOPUTENILHOE YCBOEHHE OCHOBHOW JTUTEPATYPHI;

31 - 50 6asu1oB — HE 3AUYTEHO:

- HACTUYHOE BBIMTOJHEHNE KOHTPOJIBHBIX, IIPOBEPOUHBIX, JOMAIIHUX PaboT;

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

- HEYMEHHE HCIOIb30BaTh B MPAKTHUYECKOH [EATENBHOCTH HAY4YHOH TEPMHHOIOTHH,
W3JI0’KEHUE OTBETA HA BOMNPOCHI € CYIIECTBEHHBIMM CTHIMCTHYECKHMH M JIOTHYECKHUMH
OIHOKAMU;

- CMOCOOHOCTH pelaTh NpodieMbl B paMKax HpOrpaMMbl JUCLUTILTIMHEL,



YAOBIETBOPUTEIBHOEC YCBOCHHE OCHOBHOH JIUTEPATYPHI;

0-30 6amnoB, HE 3AUTEHO:

OTCYTCTBHE YMEHHUH,

JHUCHHITIIIMHBIL,
HEBBINMOJIHEHNE KOHTPOJBHBIX, MNPOBEPOYHBIX, HOMAIIHHUX pa60T; OTKa3 0T OTBETa 10

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 pa3aenoB AHCLHHUILIHHbL
2. | Pabora na CpencTBo KOHTpOJIs, OpraHu3oBaHHOe Kak | Borpocsl no
3aHSTHH cneuManbHas Oecema mpenojaBaTens ¢ | TeMam/pasjenam
o0y4alomuMcsi Ha TEMbl, CBSI3aHHbIE C | AUCIHUIUIHHBI
HU3y4yaeMoOu AUCUUILIMHOM, U PacCUUTaHHOE
Ha BBIACHEHUE obbema 3HAHMN
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 TEOPETHUECKUX M MPAKTHYECKUX 3HAHUI, | Ounera
npuoOpeTEeHNsT HABLIKOB CaMOCTOATENbHOM
paboThl, pa3BUTHS TBOPHYECKOIO MBILIICHUS,
YMEHHUE CUHTE3UPOBATh [OIYYEHHbIC 3HAHHS
U IPUMEHSATb UX B PEIICHUH NPaKTHUYECKUX
3ajau.

Camocmoamensvnan paﬁoma

Jlomainsist 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

BEJIMUMHBI, oOnpeneneHue, cBoiictBa. [IpeoOpazoBanme Jlannaca-Ctunteeca cilydaiHOM
BEJIMYUHBI, OMIPE/IE/ICHUE, CBOUCTRA.

2.

Mopaens DHrcera (cucTeMa C KOHEYHBIM YHCIOM HCTOYHUKOB): CTallMOHAPHOE

pacnpe/ieICHue O4EPEIH, CPEIHEE YUCIIO 3as1BOK B CHCTEME, CPEIHssA JIMHA 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 BTroporo pasjena. IlonHora 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. [lpousBoadmas QyHKuMA ciaydalHOM
BEIMYHHBbI, omnpejaeneHue, csoictBa. IIpeoOpasoanne  Jlannaca-Crunrbeca
CIYy4aiHOM BEJIMYUHbI, ONIPEACIICHUE, CBOUCTBA.

DKcnoHeHIHaabHoe pacnpeaeienue. Jlemma «oTcyTcTBHE HOCIEACHCTBUSY.

Llens Mapxkoa. Onpenenenue, MaTpula HEPEXOAHbIX BEPOATHOCTEH, 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 auddepenunanbubix ypasHenuit Koamoroposa.
Koncrpyktusnoe onucanue MapkoBckoro npotiecca. CtaluoHapHOe pacipejieneHue
Mapkosckoro npouecca. Cucrema ypaBHeHMH paBHOBecus. [roOanbHbBIH U
JOKabHbIH 0aTaHCHL.

[Tpouecc pasmuoxkeHus u rubenu, oOmNpejeseHHE, MaTpULla HHTEHCUBHOCTEH
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/c0:

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
00cCITyKUBaHUS U NIPEOBIBAHUS 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) CTALIMOHAPHOE PACHpPeIeICHUE 0UYEPe/I; CTallMOHAPHAs BEPOITHOCTb HEMEIJIEHHOI O
o0cny:KHBaHuUs, CPEIHSS AITHHA OHEPEH, CTALMOHAPHASA BEPOSTHOCTb MOTEPH;

0) cranuoHapHOE pacHpeieiieHHe BPEMEHU OKMJaHUsA Hadala oO0CIy:KUBaHMS U
BpPEMEHH MpeObIBaHMsA 3asiBKM B CHCTEME, CPEJHHE BPEMEHA OKHAAHMUsA Hadala
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 pacHpeieleHHEe BPEMEHM OKHMIaHMA Hawala OOCIyKHBaHUS U
BpEMEHU MpeObIBaHUA 3asBKH B CHCTEME, CpEIHHE BpEMEHA OXMIAHUSA Hadaaa
o0ciyxuBaHus U NpeObIBaHUs 3a8BKH B CHCTEME.

Mopens DHrcera (cucrema ¢ KOHEUHBIM YHCIIOM HCTOYHHUKOB):

a) CTAallMOHAPHOE PacIpe/ie/ieHHe OYepe/IH, CPEIHEE YUCIIO 3asiBOK B CUCTEME, CPEIHssA
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
00cIyKUBaHUS U NIPEOBIBAHUS 3asiBKU 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 A1 MX BbIYHCICHHA npousBodiiel pyuxuun. Dopmyia
[Tonnaueka-Xununa.

0) BupryansHoe Bpems oxuaanus. Y pasaenue Takaua. CtanuoHapHOE pacnpesesieHue
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) BIOxKEHHas 1enb MapkoBa, cTallMOHapHbIE BEPOSTHOCTH COCTOSHUM.

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, CTALMOHAPHOE
pacrpeeeHue YUCIa 3a8BOK B CHCTEME.



KommuiexkT 3aganui 1Jisl BHINOJIHEHUS JOMAIIHEH padoThl

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

Oob6pa3ubl goMalmIHUX padoT:

Cem 5 (Moyiib 9)
Jomamnss pabora 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 nanHOMy mpeobpazoBanuio Jlamwraca-Ctunrbeca HAaUTH QYHKITUIO
pacnpezesieHus caydalHON BeTUYNHBL.
3amaua 2 (6 OawoB). MapkoBCKHI TpoIecc 3a/laH MAaTpPUIEH WHTEHCHUBHOCTEH
Tepexo/ioB (CMOTpUTE BAPUAHTHI).
8. Bemmcats CVK.
9. Bemucats CYP.
10. Bemmucars YT'b.
11. Bemmucats YJIB.
12. HaiiTu cTarinoHapHbBIE BePOATHOCTHU A1 MapKOBCKOTro 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) 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 oueHku:
OHCHHB&CTCH OPaBUIIBHOCTL U MOJIHOTA PEIICHNA 3a/1a4. MakcuManbHOE KOJIHYECTBO GaﬂHOB,
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
OkKuiaHue 00CITy)KMBAaHUS JUINTCS X €UHMIl BpPEMEHHU, TO OIIaTa 3a 00C/Iy)KMBAHUE COCTABIIAET
Ce™*. VIHTEeHCHBHOCTL MOCTyNawouiero noroka sapucut or C u papa A = A(C) =4 -e77¢,
HNHTeHcuBHOCTL 00CITY)KUBAHUS MOCTOSAHHA U PAaBHA L.
1. Bbluucaure caeayromnme XapakTepucTUKU 00CTy)KUBAHUS:
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 JIUCIIEPCHIO 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
2. Pemuts creayroulyro ONTUMH3aUHOHHYIO 3a1a4y (2 Oama):
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 IOTEPH 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
00CIyKUBAHUS NPUHATOrO B CHCTEMY TPEOOBAHHUS.
Bapuanr 5; 12; 19; 26. Haiitu v 1o 3agaHHOH BEPOATHOCTH HEMEUIEHHOI'O
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 CpeJHEMY BpPEeMEHH Vv npeObIBaHUsS B
CHCTEME MPUHATOTO B CUCTEMY TpeOOBaHHUS.
3. BbIUHCINTD CAEIYIOIIME CTALMOHAPHBIE XapaKTEPUCTHKU 00CTykuBanus (4 dana):
a) BEPOSITHOCTh NOTEPH T |
0) BepOATHOCTb HEMEUIEHHOI0 00CITy KUBaHUs /3 ;
B) MaTeMaTHYECKOE OJKUIaHUE U JUCHEPCHIO JUIHHBI OYEPEIH;
I') MATEMAaTHYECKOE OJKH/IAHHUE U JTUCTIEPCUIO BPEMEHHU 03KM/IaHUS Hauasaa 00CIyKUBAHUS;
1) MATEMAaTUYECKOE 0KU/JAHUE U INCIIEPCHIO BPEMEHU PEOBIBaHUS B CUCTEME.
Kpurepun ouenkn:
OueHuBaeTcs NpaBUILHOCTB U MOJHOTA peleHus 3aa4. MakcuManbHoe KoJIuuecTBo 0aos,
KOTOPOE MOKHO MMOJTYUHUTD 3a KA1yl 3a7ady yKka3aHo B ckoOkax B oOpasue.

Cem 5 (moayas 10)
Jomamuss pabora 1

3agauva 1 (7 6a1oB)
PaccmatpuBaercs asyxkanaibHas CMO ¢ HakonmuTeneM HEOTrpaHMYEHHOH €MKOCTH, Ha BXOJ
KOTOpOH MOCTyHaeT IpyHnoBOi MyacCOHOBCKMI MOTOK 3a4BOK ¢ MHTEHCUBHOCTBIO A, B KayKI0H
IpyIIe COACPIKUTCS 110 JIBe 3adBKH. Bpemena o0ciyKuBaHUs 3asiBOK HE3aBUCHMBI U [IPH ITOM
BpeMst  OOCIy:KUBaHHSI KaXKIOH 3asgBKM Ha 000M npudope  pacmpeleneHo o
IKCMOHEHIMATBHOMY 3aKOHY C MapaMeTPOM 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)

Jl1s BapuaHTOB C HEYETHBIM HOMEPOM:

PaccmatpuBaercs aByxkananbHas CMO ¢ HakomuTeneM OrpaHMYEHHONW €MKOCTHM, Ha BXOJ
KOTOPOM NOCTYNaeT IyacCOHOBCKUHM MOTOK 3asBOK C HHTEHCHBHOCThIO A. Bpemena



o0cny:)KUBaHUS 3as8BOK HA KakKAOM MNPUOOpE HE3aBUCHMbI M MMEIOT T'MIEPIKCIIOHEHIHUAbHOE
pacnpeeneHue.
Haiinure:

1) IlpoBectu uccneq0BaHUE CUCTEMBI.

2) Haiitu cTaunoHapHble XapaKTEPUCTHKH CUCTEMBI.

Jl1s BapuaHTOB C UETHBIM HOMEPOM:
PaccmarpuBaercs aByxxananbHas CMO ¢ HakonuTeneM OrpaHHYeHHONM €MKOCTH, Ha BXOJ
KOTOPOH MOCTyNaeT MOTOK 3afBOK, MMEIOLUIMHA T'MIEPIKCIIOHEHIIMAIBLHOE paclpeieieHue.
Bpemena o0cnykuBanus 3asBOK HE3aBUCHMBI IIPH 3TOM BpeMs 00CITyKMBaHUs KayK/10i 3asBKU Ha
moOoM npudope pacnpeeneHo mo IKCMOHEHIMATBHOMY 3aKOHY C [apaMeTpoM LL.
Haiigure:

1) IlpoBectu nuccie10BaHUE CUCTEMBI.

2) Haiitu cTauMoHapHbIe XapaKTEPUCTUKU CUCTEMBL.
Kpurepuu ouenku:
OuenuBaercst NPaBWILHOCTL U MOJHOTA pelleHus 3afad. MakcuMaabHOE KOJTHYECTBO 0allioB,
KOTOPOE MOXKHO TMOJIYUUTh 33 KXY 3a/1a4y yKa3aHo B CKoOKax B oOpasLe.

Jomamnss pabora 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) = (L)

u+s

Bapuanr 2, §, 8, 11, 14, 17, 20, 23, 26, 29.
T e _awy. [ e
B(s) = a (“1“) +(1—a) ( )

ty+S

Bapuanur 3, 6, 9, 12, 15, 18, 21, 24, 27, 30.

) = (#fis) . (#;is)'

3anucaTth NPOU3BOAALLYI0 (YHKIMIO YHCha 3a8BOK B cucteme (1 Gann).

Haiitu craimonapHoe pacrpeieneHie Yucia 3asaBok B cucreme (2 bamia).

Haiitu cpennee 4Mcio 3asBOK B CUCTEME M CPEAHIO0 JUIHHY odepeau (1 Gam).

3anucare npeodpaszoBanue Jlannaca-Ctunrbeca BpeMEHH 0KUIAHMA Hadaua 00CIyKHUBaHHs

M BpeMeHM npeObIBaHusI 3a1BKHU B cucteme (1 6asmn).

5. Hailitu QyHkuMio pacnpeneicHusi BPpEMEHH OKMIaHUs Hadajia OOCIyKUBaHUS U BPEMEHH
npeObIBaHuUs 3as1BKU B cucteme (3 Oasuia).

6. Haiitu cpeanee BpeMms okuaaHusi Hauana OOCIYyKMBaHHS M CpejHee Bpemsi npeObIBaHHs

3asBKU B cucreme (1 Gamn).

B SN e

3anxaua 2 (5 6annos). [IpoBecT uccie/JoBaHNUE CUCTEMBI:
Bapuaur 1, 5,9, 13, 17, 21, 25, 29. Cucrema M |G| .
Bapuaur 2, 6, 10, 14, 18, 22, 26, 30. Cucrema M |D|n|c.
Bapuaur 3, 7, 11, 15, 19, 23, 28. Cucrema G|M|1|.

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

Kpurtepuu ouenku:
OuenuBaeTcst NPaBMWILHOCTL U MOJHOTA pelleHus 3afad. MakcuMaibHOE KOJINYECTBO Oasuios,
KOTOPOE MOKHO MOJYUUTh 3a KaX/1yl0 3aja4y yKa3aHo B ckoOKax B oOpaslie.



O0pa3upl BApUAHTOB JJIs 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 0,3
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) BEPOSITHOCTB TOr0, 4TO B MOMeHThI 1 = 0, 1, 2, 3 cocTosHUAMHU Lenu OyayT COOTBETCTBEHHO 1,
3,3,2.
r) npenenbHbie (GpuHanbHble) BEPOATHOCTH 11 JaHHOH LEHH.
3. Mapkosckuii npouece 3agan rpadoM NEPexo/10B, H300PAKEHHBIM HA
PUCYHKE.
a) COCTaBbTE MATPUILY HHTEHCHBHOCTEH MEPEXO/I0B.
0) cocraBbre cucremMy AuddepeHIHATbHBIX YPaBHEHUIH
Kommoroposa.
B) ypaBHEHHE JOKaJIbHOro ©OasaHca, pasOMB MHOXKECTBO
cocrosuuii Ha kinacesl [|={1.3} u L={2.4}.
I') HalAuTe CTallMOHAPHBIC BEPOSTHOCTU COCTOSAHUN CUCTEMBI.

Bapuanr 2. )
1. Jlano npeo6paszosanue Jlannaca wls) = E Haitaure ¢pynkuuio flx).

niIn

Jana ¢ynxius f(x) = 2x° + x3e ™% + x%sin®2x. Haiinure npeobpasosanue Jlannaca
ITOHN (PYHKLIUH.

2. llenms MapkoBa 3amaHa rpagoM mepexoaHbIX o
BEPOATHOCTEH, H300paKEHHOM Ha PHCYHKE.
0,4
Hauansnoe — Bextop | 0,1 |. Haiitu: S

G
a) pacnpejesieHue BEPOATHOCTEN COCTOSIHUM B MOMEHT
n=2.

©) BepOATHOCTb TOT'O, UTO HEpe3 TPH 1l1ara COCTOAHUEM Lienu Oyzer 1.

v,/



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.

-4 1 2 1

. 5 . 0 -5 2 3

3. Mapkogsckuii npouecc 3ajaH Marpuiieil HHTCHCUBHOCTEI epexo/108 4 = 1 3 —4 0
¥ 2 3 -6

a) usobpasute rpad) MHTEHCUBHOCTEH NEPEXOI0B.

0) coctaBbTe cucremy auddepenunansueix ypasuenuil Koimoroposa.

B) ypaBHEHHUE JIOKaJIbHOro OaslaHca, pa3buB MHOMKECTBO COCTOsIHMIT Ha Kiacebl [1I={2,3} u
L={14}.

I') HAHUTE CTALIMOHAPHbIE BEPOATHOCTH COCTOSIHUM CUCTEMBI.

Kpurepuu ouenku:

Onenusaercs MOJIHOTA U MPABUIILHOCTD PELIECHUS KaK10H 3a1a4un. MakcuMaibHOe
4qucao HaI0B, KOTOPOE MOMKHO IOJYUUTh 3a IEPBYIO 3aja4y — 6, 3a BTOPYIO U TPETHIO 10 7
Oasios.

KouTtpoabnasi padora 2.
Bapuaur 1.

1. Umeercs oxHonuHeilHass cuctema MaccoBoro obcmyxuBanus (CMO) ¢ nHakonutenem
emkoctu 3. 3a 1 vac B CMO nocrynaer B cpennem 10 3asBok. Cpennee Bpemst 00CyKuBaHUS
sasBkH 20 munyT. CpeHee BpeMs OxKUAaHUs 3as1BKU B ouepeau 10 MUHYT, mOCTE 4ero 3asBKa
MOKUJIAET CUCTEMY (HE J10)KIaBIIMCh 00CITYKUBAHUS ).

3. lIlocrpoiite rpad unrencusHoctel Gpynkunonuposanus CMO.
4. Haiiaure crauoHapHble BEPOATHOCTH uKcia 3asi80k B CMO.
5. Haiinure cpeaHee 4yMClo 3asBOK B OUEPEIH.

6. C kakoil BEPOSTHOCTBIO NPHOOP MPOCTAUBAET.

2. B mHexoropyw cucremy wmaccoBoro oOciayxkuBanus (CMO) nocrymaioT 3asBKH C
UHTeHCUBHOCTbIO 150 3asBok B wac. B CMO wumeercs tpu obciyxkuatomux mnpubopa,
Kax bl U3 KOTOPBIX 00CIIYKHBAET B CpeHEM | 3asBKY 3a MUHYTY.

1) Tloctpoiite rpad nntencuBHoctel pynkumonupoanus CMO.
2) Haiiaure cranuoHapHble BEPOATHOCTH yMcia 3aa8ok B CMO.
3) Haiiaure cpeHee YMCIO 3aHATBIX IPHOOPOB.

4) Haiiaurte cpeinee BpeMs 03KMlaHUS Havaza 00CIyKUBaHMUS.

3. PaccmarpuBaercst ofHONIMHEHHas cuctema maccoBoro odcnyxusanus (CMO), B koTopyro
MOCTYMAIOT 3asBKH OT 8§ HCTOUHUKOB (KaXK/Iblii HICTOYHUK MOXKET MOCJIATh B CUCTEMY TOJIBKO
O/IHY U I10Ka 7Ta 3asBKa He 00CIYKUThCS, MCTOYHUK HOBYIO 3asBKY 110CiaTh He MOxker). B
cpenHeM 2 MCTOYHMKA MOCHUIAIOT 3asBKY 3a uyac. OOcnyxupanue 3anumaetr B cpeasem 30
MUHYT.

1) Ilocrpoiite rpad narencuBHoctel pynkuumonupoanus CMO.

2) Haiiaure cranuoHapHbIe BEPOATHOCTH yKcia 3a1Bok B CMO.

3) Haiiaure BEpOSTHOCTD TOrO, YTO B OUEPEIU HE MEHEE O/IHOH 3as1BKH.
4) Haiingure cpeliHee YUCIIO 3a5BOK B CUCTEME.

Bapuanr 2.
1. Cucrema maccoBoro oOCIy)KMBaHUSI UMEET OAUH oOciykuBatouuid npudop. [lorok 3asBok,
nocrynatomuii 8 CMO, npocteiinuil ¢ MHTEHCUBHOCTBIO 3 3asBKH 3a 15 munyTt. Bpems



o0cnyKMBaHUS 3asiBKH PACIPEENIeHO 0 MOKa3aTeIbHOMY 3aKOHY CO CPEJHUM BpeMeHeM 2
MUHYTBL.

1) Ilocrpoiite rpad narencuBHoctel pynkuumonupoanus CMO.

2) Haiinure crauMoHapHbIe BEPOSTHOCTH uncia 3as8ok B CMO.

3) Haiiaure cpeaHIO0 JJIHHY OUEPEaH.

4) Haiigure BepOATHOCTE TOTO, YTO 3asiBKa npoOyaeT B cucreme donee 10 MunyT.

2. PaccmatpuBaercss pabora cucreMbl MaccoBoro obcayxkusanus (CMO) ¢ Tpems
oOciyxuBaroMMy npudopamu. B cpegnem B cucteMy NoCTyHaeT 3asBKa Kak/(ble 2 MHHYTHI,
a 00ci1y’KMBaHME OJTHOM 3asiBKM OAHUM HPHOOPOM JJIUTCS B CpeAHEM 2 MUHYTHIL.

e [Ilocrpoiite rpad unrencusHoctel Gpynkunonuposanuss CMO.

e Haiinure craunoHapHble BEposITHOCTH uncia 3assok B CMO.

e ( xakoil BepOATHOCTBIO MOCTYIAOIIAA 3as8BKA 3aHMET MECTO B O4EPe/Iu.
o (Cpeanee BpeMst 03KHIaHUs 00CTYKMBAHUS.

3. 6 UCTOYHUKOB MOCHUIAIOT 3aABKU B CUCTeMy maccoBoro odcayxkuanus (CMO) ¢ aByms
npudopaMu (Kax /bl HCTOYHUK MOXKET IOCIaTh B CHCTEMY TOJIBKO OJIHY M I10Ka JTa 3asBKa
He OOCIyKUTbCS, MCTOYHMK HOBYIO 3adBKYy IOcjaTb He Moxer). Bpems ¢ momenra
o0CiTyKMBaHHs 3as4BKU 10 MOMEHTA HOBOrO noctymieHus 3assku B CMO B cpeHeM paBHO
30 munyrtam. CpeauHee Bpemst 00CTyKUBaHus 3asiBKH | vac.

1) Hocrtpoiite rpad nurencuBHoctelt pyuxkumonupoanus CMO.
2) Haiiaure cranuoHapHbIe BEPOATHOCTH yKcia 3aaBok B CMO.
3) HaiinuTe cpeanee 4uCIO 3a4BOK B OUEPE/IN.

4) Haiiaure BepoATHOCTb TOTO, YTO BCE NPHOOPHI 3aHATEL.

Kpurepuu ouenku:
OrieHUBAETCs MOJHOTA ¥ MPABUJIBHOCTh PEIISHHUS KX 101 3a1aun. MakcuManbHoe
4KC10 0aIOB, KOTOPOE MOMKHO MOJYUUTH 32 KOHTPOJIbHYI0 padoty 0 — 20 6annos.

Cem 5 (moayas 10).

KonTpoabunas pabora 1.

Bapuanr 1.

1. B ogHonunelHyo cucteMy MaccoBOrO OOCIYKUBAHMUSA M €MKOCTBIO HAKOMMTENs, paBHOHU 3,
MOCTYNAIOT 3aBKH C UHTEHCUBHOCTBIO 3: PABHOBEPOATHO NPUXOAUT | uim 2 3asBKM, TIPH ITOM,
ecsd B HakonuTene 1 ¢BoboaHOE MECTO U NPUXOAHUT OJHOBPEMEHHO JBe 3asiBkH. To 00e 3aaBKH
tepstores. [IpoBenure ucciaenoBaHue CUCTEMBI M HAMIUTE BEPOATHOCTH COCTOSHUN CHUCTEMBI,
CpeHEee YNCIIO 3asiBOK B CUCTEME, CPE/IHIOI JUITUHY OYEPE/IH, BEPOSTHOCTD MTOTEPH.

2. Paccmarpusaercs cucrema M|H,|1|2, B xotopoit A =1, uy = 1,u, =2, a1 = 0,8, a, = 0,2
[TpoBeute uccnes0BaHUE CUCTEMbBI M HANMIUTE BEPOATHOCTH COCTOSIHUH CUCTEMBI, CPEJIHEE YUCIIO
3asiBOK B CUCTEME, CPE/IHION0 JJIMHY O4epe/id, BEPOSATHOCTh MOTEPH.

Kpurtepuu onenku:
OueHuBaeTCs N0JHOTA U MPABUABHOCTD PEelIeHUs KX 101 3aaaun. MakcuMaibHOe Y10 0alioB,
KOTOPO€ MOKHO MOJIYUYUTh 32 KOHTPOJIbHYI0 padory 0 — 20 Gannos.

KonTpoabnas pabora 2.

Bapuanr 1.

1. PaccmarpuBaercs cucrema M/G/1/00 ¢ HHTEHCUBHOCTBIO BXOJAILETO MOTOKAa A M BpeMEHEM
obcnyxuBanus TpeOOBaHUA, PACHPEACACHHBIM 10 THIEPIPIAHIOBCKOMY 3aKOHY ¢ (DyHKLIMEH
pacnpeaenenus B(x) = 0.1B1(x) + 0.1B2(x) + 0.4B3(x) + 0.4B4(x), rae ¢pyuxkuuu Bi(x) umerot [LJIC

a(s) = (5 =

2 2 1 2
;) y@2(s) = 55 as(s) = (F) » A4(S) = 7

Haiitu A Takoe, 4TO B CTALIHOHAPHOM PEKUME CPEIHEE HUCIIO 3asABOK B cUcTeMe OyeT paBHO 7.25.
Beruucnuts ciaegyiomnye cralliOHapHble XapaKTePUCTUKY 00CITy/KUBaHUSA:



a) MaTeMaTUIECKOE OJKUTAaHUE JJTUHBI OUEPEIH;
0) MaTeMaTHUECKOE 0XKUIAHHE BPEMEHH OXKHIaHUA Havana 00CIIy/KUBaHUs;
B) MaTEMaTHYECKOE 0XKUIAHUE BPEMEHH NpeObIBAaHNS B CUCTEME.

2. B ycnoBusax 3agaun | nOMEHATh MECTaMM PacHpe/CIeHUs BPEMEHH MEXKIY MOCTYILIEHUSIMH
COCEIHUX 3asBOK M BpeMeHu oOcnykuBanus. llocTpouth BlOKeHHYIO 1enb MapkoBa 1o
MOMEHTAM IOCTYIUIEHUS 3asBOK B CHUCTeMY, HAWTH MaTpHlly [EpPEeXOAHBIX BEPOSTHOCTEH
BJIOKEHHOM 1ienu MapkoBa M BbIHCATh YPaBHEHUE AJIs MPOU3BOAsALIEH (QYHKIMU YUCIIA 3a5iBOK
B CHCTEME.

Kpurepuu oueHku:
OuenuBaeTcs NOTHOTA U IPABUIILHOCTD PEeILIeHHst KA 101 3a1auu. MakcumansHoe yucio 6ansos,
KOTOPOE MOYKHO IOJIYYUTh 32 KOHTPOJIbHYI0 pabdoty 0 — 20 Gannos.

IlepeyeHb BONMPOCOB 10 TeMaM/pa3aesiaM qUCUMIIIMHBI 1151
padoThI HA 3aHATHH

no aucuuruinHe OCHO8bI MamemMamuyeckou meopuu meiempagpura
(I-IaHMCI-IOI]‘d!lHC JHCLHILTHHEL)

Cem. 5 (moayas 9).
1.Onpenenenne npeodpasosanus Jlamnaca. Ero cBoiicTsa.
2.0npenenenue npeodpasosanus Jlamnaca-Ctunrseca. Ero cBoiicTsa.
3. Onpenenenue npoussoasauieit pynkuun. Ee cBoiicTsa.
4. Onpenenenne cnydaitHoro mpouecca (c.i.). Peanusanus (tpaexropus) c.i. Kinaccudukanus
(ompeneneHus) ¢.1u. 0 BPEMEHHU U 10 MHOKECTBY COCTOSHHH. YNCI0BbIE XapaKTEPUCTHKHU C.I1.
5. lens Mapkosa (LIM) — onpenenenue. MapkoBckoe cBoicTBo. Onpenenenue ogHopoaHoi LIM.
CaoiicTBa mnepexoqHblXx BeposTHocTed. Marpuna nepexoausix BepositHoctedt  (MIIB)
(cToxacTuyeckas u nonycroxacruueckas). Criocodst 3amanus [[M.
6. BepostHocTHOE pacnpenaencHue 3a n waros. @opmynsl pacuera. Marpuua nepexoaHbIX
BEposITHOCTEH 3a n maroB. Ypasuenue Konmoropora-Yenmena.
7. Oproaunueckue uenu Mapkosa. Ilpenenst snemenroB MIIB 3a n maros. ®dunanbuble
(craumonapusie) BepostHocTH LIM.
8. Mapkosckue nporeccst (MIT) ¢ nenpepsiBubiM BpeMeneM. Onpeaenenne MII ¢ HenpepbIBHBIM
BpemeneM. Onpenenenue ognopoaHoro MII ¢ nenpepoiBubiM BpemeneM. Onpeznenenue MIIB
MapKoOBCKOTO Ipolecca.
9. Ilpumep MapKOBCKOTO mpolecca — IyaCCOHOBCKMH mnpouecc. OmnpeaeneHue, cucreMa
aupdepeHUManbHbIX  YpaBHEHHH  Juia  BeposTHocTed  pn(t).  Pemenne — cuCTEMBI
nupdepennmansubix ypasuenui (V).
10. IIpumep MapkoBcKoro mpouecca — mpomecc poxaenus u  rubenn.  Cucrema
nuddepeHmanbHbIX YPABHEHUH 111 BEPOATHOCTEN Pn(t).
11. Marpuna wuHTeHCUBHOCTeH nepexoaoB. [lonmydenue 91eMEHTOB JaHHON MaTpHIIbL
Onpenenenue koHcepBatuBHoro MII1 u koHcepBaTHBHOI MAaTpHIlBI HHTEHCUBHOCTEN HIEPEXOI0B.
Cucremsl 1Y ans BepositHoCTEH pij(t) — npsimbie u obpaTtHbie auddepeHianbHble ypaBHEHMS
Konmoroposa-Yenmena.
12. BeiBoa cuctemst /1Y aiis BeposiTHOCTEH COCTOSIHUIT MapKOBCKOro mporecca. Pacnpenenenue
BpeMeHHM NpeObIBaHUs B COCTOSIHUY [, €CIIU MPOLECC CTAPTOBAl U3 ITOr0 COCTOSHU. Y CIIOBHAS
BEPOATHOCTDb MEPEXO/1a B COCTOSHUE j U3 COCTOAHMA I, [ # J.
13. IlocTpoenue BioxkeHHOH 1leny MapkoBa 1o MOMEHTaM NEPEXO0B MAPKOBCKOIO MPOLecca.
Matpuna nepexoausix BepostHocteidl [[M (mo Marpuile HMHTEHCHBHOCTEH INEpexooB),
CTaLlMOHAPHOE pacnpeaenaeHue BuokeHHoi L{M.



14. Knaccudukanus bamapuna-Konnanna. Onpenensrtonme napamerpst CMO. [lapamerpst
¢yuxuuonuposanust CMO (0CHOBHBIE BEPOSITHOCTHBIE XapaKTEPUCTHKU Mojenu). Bxomsimmii
MOTOK  TpeDOBaHMi:  PEKYPPEHTHBIH  HOTOK, JETEPMHHMPOBAHHBIA,  IyaCCOHOBCKHIA,
HPIAHrOBCKUH NOTOKU. Pa3nuuHble pacnpeaeneHus AnuTeabHocTH obcayxuBanus. [lokasarenu
KauecTBa OOCIIY)KMBAHMsI: AJIMHA OYEpeH, BpeMs OKUIaHUS Hayarga OOCIyKMBaHMs, YHUCIIO
3asiBOK B CMO, Bpems npeboiBanus 3asBku B CMO, BeposITHOCTb NOTEpH 3asiBKH (110 BPEMEHH,
110 BBI30BaM).

15. CMO M|M|l|ec: cxema wmonenu, CII, mpocrpancTBO cocTosHMUN Mojenu, Marpuna A,
auarpamMma MHTeHcHBHOcTel nepexojoB, CYP u3 numarpamMMbl MHTEHCHBHOCTEH MEpexooB,
ycinoBue cymiectBoBanus peutenuss CYP, cranuonapunoe PB, oCHOBHBIE BepOSTHOCTHBIE
XapaKTEePUCTHKHU MOJeH yepe3 {pn, n € J}: ®P W(x) Bpemenn oxxunanus u ®P V(x) spemenn
npeosiBanus 3asBku B CMO, IUIC w(x) u v(s) atux ®P, cpennee uucio 3assok B CMO, cpennee
YHCII0 3asBOK B O4Epe/Iu.

16. [lepBas monens Dpnanra: cxema monenu, CII, mpocTpaHcTBO COCTOSIHHE MOAEIH, BBIBOJ
CIIAYK u3 ypasuenuit Koamoroposa-Usnmena, CYP us CIIJIVK, ycnosue cyuiectBoBaHus
pemenus CYP, craunonapnoe PB, oCHOBHBbIE BEPOSTHOCTHBIE XAPAKTEPUCTUKM MOJAEIH 4epe3
{pn.n € ] }: BepoATHOCTH OJIOKUPOBKY 3asiBKU, cpeaHee uncio 3asasok B CMO. P W (x) Bpemenu
oxkuganms u @P V(x) spemenn npedsiBanus 3asasku B CMO, IUIC w(x) u v(s).

17. IlepBas monens Dpnaunra: cxema mojenu, CII, npoctpancTBo cocTostHUME MO, MaTpuLa A,
CVYP u3 auarpamMmbl MHTEHCHBHOCTEH NEpExo70B, ycioBue cyuiecTBoBaHus pewenus CVYP,
crauuoHapHoe PB, OcHOBHbIE BEPOSTHOCTHBIE XAapaKTEPUCTHKH MOJEIH 4Yepe3 {pn, N € [}:
BEPOSATHOCTh OJIOKUPOBKH 3asiBKH, cpefHee unucio 3asBok B CMO. ©P W(x) BpemeHn 0Ku1aHms
un ©OP V(x) spemenu npedsipanus 3asisku B CMO, IUIC w(x) u v(s).

18. Bropass mozens DpiaHra ¢ KOHE4HOH ouepenbto: cxema mojenu, CII, npocrpancTBO
cocrosuuit moaenu, BoiBoa CITAYK u3 ypasuenuii Konmoroposa-Uanmena, CYP uz CIIJIVK,
craunonapHoe PB, ocHOBHblE BEPOATHOCTHBIE XAPAKTEPUCTHKH MOJEIH Hepes {pn, N € J}:
BEPOSATHOCTb OJOKMPOBKM 3asBKH, cpeiHee uucio 3aaBok B CMO, cpennee 4mcio 3asBOK B
ouepenu. ®P W(x) Bpemenu oxkunanus u ®P V(x) Bpemenu npedriBanus 3assku 8 CMO, ITJIC
w(x) n v(s).

19. Bropass moaens DpiaHra ¢ KOHEYHOH ouepenpio: cxema mopenu, CII, mpoctpancTso
COCTOSIHUIT MOJeNH, MaTpulia A, AuarpaMMa MHTeHCHBHOCTEH nepexonos, CYP u3 auarpamMmel
MHTEHCUBHOCTEH nepexo/10B, crauuoHapHoe PB, OCHOBHBIE BEpOATHOCTHBIE XapaKTEPHCTHKU
MOJIENIA Yepe3 {Pn, N € J}: BepoATHOCTL OJOKUPOBKHU 3asBKH, cpenHee ducio 3asBok B CMO,
cpeHee yucio 3asBok B ouepeau. @P W(x) spemenu oxunanus u OP V(x) BpeMenu npedbiBanus
sagBku B CMO, IJIC w(x) u v(s).

20. Mogens DHrcera (cucTeMa € KOHEYHBIM YMCJIOM HCTOYHUKOB): cxema wmojenu, CII,
[IPOCTPAHCTBO COCTOAHUN MOJIeNH, MaTpulla A, 1uarpamMma UHTeHCHBHOCTEH nepexonos, CYP u3
JuarpaMMbl MHTEHCHBHOCTEH mepexojaoB, cranuoHapHoe PB, ocHoBHBIE BeposiTHOCTHBIE
XapaKTePUCTUKH MOJEIHU Yepe3 {pn, N € J}, cpeHee YUCIO 3a8BOK B CUCTEME, CPeIHAA AJIMHA
ouepenu; ®P W(x) spemenn oxunanus u ©P V(x) Bpemenu npedoianus 3assku 8 CMO, I1JIC
w(x) n v(s).

Cem. 5 (moayas 10).

21. Cucrema ¢ rpynnoBbiM noctymieHueM 3asBok. CII, mpocTpaHcTBO COCTOSHUN MOEINH,
npou3Bo/ALIas (PyHKIMS YUCIa 3a4BOK B CUCTEME; CPEJHEE YMCIIO 3as8BOK B CHCTEME, CPEAHsIs
JUIMHAQ OYepeNid; CTAlHOHAPHOE Bpems MpeObIBaHUs 3asBKM B CUCTEME, CPEIHHE BpEeMeHa
OJKUJIaHUS Hayana 00CIy)KUBaHUA U NpeObIBaHUS 3aiBKH B CUCTEME.

22. Cucrema M/E/1/o0. CII, npocTpaHCTBO COCTOSHUI MOJENH, NPOU3BoAALIas (PyHKIMA yucaa
3asBOK B CHCTEME; CPEJHEE YUCIIO 3asBOK B CHCTEME, CPEHsAsA JIMHA O4YEpeH; CTallOHapHOE
BpeMs npeObIBaHHS 3asBKM B CUCTEME, CpPEJHHME BpeMeHa OXHIaHus Hauvana o0ciyKuBaHUs U
npeObIBaHUS 3aBKU B CUCTEME.



23. Cuctemst M|H|1|r u H|M|1|r. CII, npocTpaHCTBO COCTOSHHI MOJEIH, MPOU3BO/SILAs
(yHKIMS YKCIIa 3asBOK B CUCTEME; CPE/IHEE YUCIIO 3asBOK B CUCTEME, CpPeHss JUIHHA OUepe/u;
CTallMOHApHOE Bpems MpeObIBaHUs 3asBKU B CUCTEME, CPEJHUE BpeMeHa OXKMIAHUS Haualla
00cnyxuBaHus U pedbIBaHUSA 3a8BKH B CHCTEME.

24. Cucrema M/G/1/00. Bnoxennas uens Mapkoa. CtaliuoHapHbIE BEPOSITHOCTH COCTOSHHH 110
BIOKEHHOH 1enu MapkoBa, NpUMEHEHHE M8 MX BBIYHCIEHUS HPOM3BOAAILEH (yHKUHU.
®opmyna Ilomnauexa-Xunuuna. BupryansHoe Bpemsi oxunanus. YpasuHenue Takaua.
CranuoHapHOe pachpejelieHue BpEeMEHM OXHMJaHus Havaja OOCIyKUBaHUST M BpPEMEHHU
npeObIBaHMS 3asBKU B CHCTEME,

25. Cucrema M|G|oc. CTaunoHapHOe pacnpeeeHne Y1cia 3asBoK B CUCTEME.

26. Cucrema M|D|n|o. Bioxkennas uerns MapkoBa, CTallMOHAPHbBIE BEPOSITHOCTH COCTOSHHIA.
27. Cucrema G |M|1|cc. Biroxkennas nens MapkoBa, CTalIHOHAPHBIE BEPOATHOCTH COCTOSIHHINA 110
BIOkKeHHOH uenu Mapxopa. CtaunoHapHOE pacnpejelieHue BpeMeHHU NpeObIBaHUS 3asBKU B
CUCTEME.

28. Cucrema M|G|n|0. Cucrema ypaBHEHHil, ONHMCBIBAIOLIMX MAapKOBCKHMIH HpoLecc,
CTAaLlMOHAPHOE PACIIPE/IeTICHUE YNCIIa 3a5BOK B CUCTEME.

Kpurepuu oueHku padorsl Ha 3aHATHH

OI.{CHHBaeTCﬂ NOJIHOTA W MNPaBHIBHOCTL OTBETOB Ha BOIPOCHI, HCOONB30BaAHHE Hay‘-iHOI‘/JI
TEPMHHOIOIHH, CTHIUCTUYCCKH I'PAMOTHOE, IOTHYECKH IPABUJIBHOE U3I0KEHHE OTBETA, YMCHHE
JAcaThb 000CHOBaHHBIE BbIBOIbI, dKTHBHOCTH H 4YaCTOTa Y4YaCTHd B [JdHHOM OLCHOYHOM
MEPOIPHATUH.



