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YTBEPXKIAIO:
JexaH (akypTeTa MaTeMaTHKH

HBIX TEXHOJIOTHH
H. A. Mouceenko
penst 2020 r.

Ilporpamma  cocraBieHa  Ha  OCHOBaHHM  (DelepaJbHOr0  rOCYAAapCTBEHHOIO
obpa3oBaTenbHOro cranaapra Beicmero obpasoBanus (®I'OC BO) nHampaBneHHs HOArOTOBKH
01.04.02 IlpuknagHas MaremaTHka ¥ UH(GOpPMATHKa, YTBEP)KIEHHOIO IpHKa3zoM MuHHCTEpCTBa
obpa3oBanus u Hayku Poccuiickoit @enepamun ot «12» mapra 2015 r. Ne 228;

ITopsnka opranumsanuu ydeOHOro mpouecca B 00pa3oBaTeNbHBIX OpraHM3alUsAX BBICIIETO
npodeccuonanbHoro odpazosanus Jloneukoit HapoaHoi Pecriy0iuku, yTBEp)KICHHOTO IPUKa30oM
MunucrepcrBa o6pa3opanus U Hayku JTHP Ne 1171 ot «10» Hos16pst 2017 r.;

y4eOHOro IUIaHa M OCHOBHOM oOpa3zoBarenbHOM mporpaMmel [IpuxnazHas MaremaTdka H
uHpopmaruka, HanpasieHus noxarotoBku 01.04.02 Ipuxnansas maremaruka ¥ HH(OpMaTHKa,
pa3pabotanneix B 'OY BIIO «JloHenkuii HAalMOHANBHBINA YHUBEPCUTETY.

Paspabotuuk:

JloueHT xageapsl TEOPUH YIIPYTOCTH U

BBIYHCIIUTENILHOM MaTeMaTHKU UMEHHU

akagemuka A.C. KocMonaMmuaHCcKoro n%,(: K Jf B.I'. XXutusas

[Tporpamma y4eOHOM QUCUHUILIMHEI YTBEPXKICHA Ha 3acelaHiH KadeIpbl TEOPUH YIIPYTOCTH
¥ BBIYHCIIATENILHOM MaTeMaTuku uMeHH akanemuka A.C. Kocmonamuanckoro

[Tpotoxomn Ne 11 ot «9» anpens 2020 r. -__/b

3aBenyromui kadeapoit B.1. Cropoxes

[lporpamma yueOHOM JNUCHMIUIMHBI OA0OpeHa y4eOHO-METONUYECKOM KOMHCCHEH
baxynpTeTa MaTeMaTHKHU ¥ HH(GOPMAIIHOHHBIX TEXHOJIOTHM
ITporoxon Ne 8 ot «15» anpens 2020 r.

IIpencenarens yueOHO-METOAUYECKOMN 7 /
&

KOMHCCHH (paKynpTeTa JL.U. Censxopa

T4
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1.  OBJIACTBb IPUMEHEHUWA U MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLIECCE

VYuebHass aucuuIuinHa «J{MCKpeTHbIe MaTeMaTHYeCKHEe MOJENW» OTHOCHTCA K 0a3oBOM
YacTH y4eOHOTO TUIaHA U COCTOUT M3 OJHOTO MOJIYJIS.

B pamxax npernoaaBaHusi JUCLMIUIMHBI U3Yy4alOTC MaTEMaTUUECKUE MOJENIN U PE3YIbTaThl
aHaJlu3a JUCKPETHBIX CHCTEM pa3JIMYHbIX KJIacCOB C MCIOJIb30BAHUEM aHAIUTUYECKUX U
YHCJIEHHBIX METOJOB HCCeloBaHUsA. B kauecTBe Mojenell TakMX CHUCTEM paccMaTpUBAIOTCS
MOJIeNIM, NIOCTPOEHHBIE HAa OCHOBE CHUCTEM M CETEH MAacCOBOr0 OOCIYKMBaHUS. AHAIUTUYECKUE
METO/Ibl UCCIIEAOBAHUS OA3MPYIOTCS Ha ammapare TEOPUU MacCOBOTO 0OCTY)KMBAHHS, YACIICHHBIC —
Ha anmapare TEeOpHUH MapKOBCKHUX CIIydailHBIX mporeccoB, Oco0oe BHUMaHHE YIENSCTCs aHATU3Yy H
W3Y4YEHHUIO CBOWCTB CUCTEM, MIPEICTABISEMBIX MOJEIIIMU MacCOBOTO 0OCITYKUBaHUSI.

Jnst u3ydeHus JaHHON ydeOHON NMCHHIUTMHBI HEOOXOAMMBI 3HAHWS, YMEHUS W HAaBBIKH,
dbopMupyeMble TPEAIIECTBYIOIIMMA ¥ CONYTCTBYIOIIMMM JUCIHUIUIMHAMU y4eOHOro IuIaHa
MOATrOTOBKM OakanaBpoB 1o Harpasienuto 01.03.02 [TpuxiagHas mareMaTuka U HH(GOpMaTHKa:

ANTOpUTMBI U CTPYKTYpPBI TAHHBIX

Teopust BEpPOATHOCTEN U MaTEMaTUYECKasl CTaATUCTHKA

CereBble TEXHOJIOTUU

CrnyyaitHble TpOLECCHI

Teopus cucrem

HI/ICHI/IHHI/IHa ((HI/ICerTHBIe MAaTEMaTUYCCKUEC MOACIIN ABIIACTCA OCHOBOI1 JJI1 TUCHUTIIINH

HeueTtkoe MoaenupoBanue u MeTO 16l 00PaOOTKH HEUETKHUX JaHHBIX
[IpenmumioMHas mpakTUKa

2.  CTPYKTYPA JNCHUIIJIMHBI

Xapakmepucmuka y4eOHou OUCYUNIUHbL

01.04.02 IlpuknagHas MmaTeMaTuka 1
HanpaBnenune noaroToBku

nHpopmaTrka
Marucrepckas mporpamma NpUKIIaHAs MaTeMaTHKa U HHPOpMaTHKa
O0pazoBaresbHas IporpaMma aKaJieMU4ecKas MarucTparypa
Kpanudukamus MarucTp
KonmuecTBo copepikaTelIbHbIX MOTYIICH 2

JuctunauHa 6a30B0# / BApHATUBHOMN YacTH

. JUCIUIUINHA 6a30BOM YacTu
00pa30BaTeNIbHOM MPOrpaMMBbl

®opwmbl koHTpOJst (MK, sk3amMeH, 3a4der) | MOAYIBHBIA KOHTPOJIb, 1 DK3aMeH
okasaremt ouHas ¢popma 3ao4Has popma
00yJeHUs 00y4eHUs
KonnuecTBo 3a4eTHBIX equHUIL (KPEJIUTOB) 4
T'ox moaroroBku 1
CemecTtp 1
KonunuectBo vacoB 144
- JIEKIITHOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX 36
- 1a00PaTOPHBIX -
- CaMOCTOSITEIbHOIN paboThI 90
B T.4. MHANBUAYAIbHOE 3aJaHNE -
HegnenpHoe KOJMYECTBO YacoB, 8
B T.4. ayAUTOPHBIX 3
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3. OIINCAHMUE JUCHUIIJINHBbI

Ieau u 3a1aun

[enstmu 0cBOEHUS NUCHUIUIMHBI «/{MCKpETHBIE MAaTEMAaTUUYECKUE MOAEIIN SBIISIOTCS:

— (¢opMHpOBaHHE TMPEICTABICHUIA Y CTYACHTOB O TEOPETHYECKHMX OCHOBAaX COBPEMEHHBIX
JUCKPETHBIX MOJIee 1 00 00JaCTIX UX MPAKTUUECKOTO MPUIIOKEHHUS;

— (¢opMHpOBaHHWE YMEHHI NMPUMEHATh OCHOBHBIE IOJIOKEHUSI TEOPUU BEPOSTHOCTEH, TEOPHU
CIIyJafHBIX MPOIIECCOB, TEOPUH IpadoB, TEOPUN OMHAPHBIX OTHOIICHUH, KOMOMHATOPUKH U
T.J.;

— (¢opmMHpOBaHHE YMEHHS JEMOHCTPUPOBATh 3HAHHE W NMOHMMAHHE OCHOBHBIX OIPENEICHUH,
TEOpEM, AJITOPUTMOB U METOJIOB PELICHHUS 3a]1a4 110 KypCy;

— IpuoOpeTeHue yMEHHUI CTPOUThH JIOTUYECKH BHIBEPEHHbBIE PACCYKICHMUS;

— (opMHpoBaHHE YMEHHMH MOJIB30BATHCS METOJAAMU JUCKPETHOTO MOJENUpOBaHUs (B
YaCTHOCTH, TEOPUHM OMHAPHBIX OTHOIIEHWUH, TEOPHUH TpadoB, METOAAMU KOMOMHATOPHKH)
Ui (hopMaln3alny U perieHust MpUKIaHbIX 3a1a4;

— pa3BUTUE HABBIKOB CaMOCTOSTENbHONW pabOThl M yYMEHUN HAXOIUTh MU THepepadaThiBaTh
JOTIOJTHUTEBHYIO HH(OPMAITUIO B TAHHOM MPEeIMETHON 00J1acTH;

— pa3BUTHE TBOPYECKOrO, HAYYHOIO MOTEHIIMajla CTy/IEeHTOB, UX MO3HABATEIbHBIX UHTEPECOB
B 00JaCTH JUCKPETHBIX MAaTEMaTHYEeCKUX MOJIENeH, CTUMYJIHpPOBAHHE K JallbHEHIIeMYy
3aHATHIO HAYYHOU JEATEIbHOCTBIO.

33213‘11/1 OCBOCHUA JUCHMIIVIUHBI — YCBoeHI/Ie TeOpeTI/I‘-IeCKI/IX OCHOB H HpaKTI/I‘IeCKI/IX
HABBIKOB HCITIOJB30BaHUA METOI0B HOCTpOGHI/ISI 1 aHaJIn3a psma OCHOBHBIX KJIaCCOB JII/ICerTHI)IX
MaTeMaTHYEeCKUX MOJENIed — MOJIeJel CHCTeM MacCOBOTO OOCIY)KMBAaHUS W MOJECICH CeTei
MacCOBOTO OOCITY)KHBaHUS.

TpeGoBanus K pe3yabTaTaM OCBOEGHHMS AMCHMIIMHBI. [Iporiecc mM3ydeHUs NUCHUIUIMHBI
«JluckpeTHble MaTeMaTHYECKHUE MOJIEIN HalpaBiieH Ha (GOPMUPOBAHUE DJIEMEHTOB CIIEAYIOIIHNX

komrereH i B cooTBeTcTBUM ¢ @I'OC BO P® nanpasnenus noarorosku 01.04.02 [Mpukinagnas
MaTeMaThka ¥ WHPOpMATHKA W OCHOBHOW 0Opa30BaTeNbHOW TPOTPAMMBI  BBICIIETO
npodeccuoHabHOTO 00pazoBaHusl HanpasieHus: moarotopku 01.04.02 IIpukinanHas MmaTeMaTuka
1 uH(popMaThKa (MarucTepcKas mporpaMma: MpukKiaIHas MaTeMaTuka 1 HHPOpMaTHKa):

a) o0mekyabTypHbIX (OK):

CIOCOOHOCTH K aOCTPaKTHOMY MBILIUIEHUIO, aHau3y, cuatesy (OK-1);

TOTOBHOCTH K CAaMOPa3BUTHIO, CaMOpEaTU3alliH, UCTIOIh30BAHUIO TBOPYECKOTO MMOTCHIINAIIA
(OK-3).

0) oomenpogeccuonanbubix (OIIK):

CIOCOOHOCTH CaMOCTOSTENILHO MPUOOpPETaTh ¢ MOMOIIBI0 HHOOPMAIIMOHHBIX TEXHOJIOTUN U
UCIIOJIb30BaTh B MPAKTUYCCKON JICATCIILHOCTH HOBBIC 3HAHUS W YMCHHS, B TOM YHUCIIC B HOBBIX
o0acTsIX 3HAHMIA, HEMOCPEICTBEHHO HE CBSI3aHHBIX CO CQEpoil AEATEIBHOCTH, PACIIMPATH U
yriyoiaTh cBoe HayuHOe MupoBo33penue (OITK-3);

CIOCOOHOCTH HCIIOJIB30BaTh M NMPHUMEHATH YIrIIyOJCHHBIC 3HAHUS B OOJACTH MPHKIIAIHON
marematuku u uHpopmatuku (OITK-4);

B) NPO)eCCHOHATIBHBIX - HAYYHO-HCCIeI0BaTeIbcKkas aesaTeabHocTh (IIK):

CIIOCOOHOCTH TMPOBOAMUTH HAayYYHbIE WCCIENOBAaHUS U TMOJy4aTh HOBBIE Hay4yHble H
MPUKJIHbIE PE3YIbTAaThl CAMOCTOSTEILHO M B COCTaBe HaydHOTO KoyiektuBa (ITK-1);

CIIOCOOHOCTH pa3pabaThiBaTh U aHATU3UPOBATH KOHIENTYAIbHbIE U TEOPETHUECKUE MOJEIN
pelaeMbIx Hay4HBIX TpooOaeM u 3amay (I1K-2);

CIOCOOHOCTH pa3pabaTeiBaTh W NPUMEHSATH MaTeMaTHUYeCKHe METOJbl, CHCTEMHOE U
MPUKIAJHOE MPOrpaMMHOE oOOecreueHne [Uis pelieHds 3ajad HaydyHOW U TMPOEKTHO-
TexHoJioruueckoit nesrenproctu (I1K-3);



5

COocOOHOCTH pa3pabaThIBaTh U AHAIM3UPOBATH KOHIIETITYAIbHBIE U TEOPETUYECKHE MOJCITH
pelaeMbIX 3a1a4 POCKTHON U IPOM3BOICTBEHHO-TEXHOIOTHYecKoi nestenbHocTH (I1TK-4);

COocOOHOCTH pa3pabaTeiBaTh W ONTUMHU3UPOBATH OW3HEC-TUIAHBI HAYYHO-TIPHUKIIAJIHBIX
npoektoB (ITK-7);

CIOCOOHOCTH pa3padaThiBaTh aHATUTUYECKUE OO030pBI COCTOSHHS 00JacTH TMPHUKIATHON
MaTeMaTUKu ¥ HHPpopMaImoHHbIX TexHoorui (IMK-11);

B pe3yiabTaTe 0cBOeHMS JUCHUILUINHBI CTY/IEHT 10JI2KeH:

3Hamb:

- OCHOBHBIE OIIPEJICIICHUS U TEOPEMBI TEOpUH IpadoB,

- Teopu¥ OMHAPHBIX OTHOIICHHH,

- TEOPHH NPUHATHUS KOJIEKTUBHBIX PELICHUH,

- OCHOBHBIE TIOJIOKEHUS OLIEHKHU BJIMSHUS YYaCTHUKOB BEIOOPHBIX OPraHoOB,

- MeToJbsl (OPMHUPOBAHUS BBHIOOPHBIX OpPraHOB, TEOPUU CTPYKTYpHOTO OanaHca, a TaKke
0a30BbI€ MOHATHUS, OTHOCSIIMECS K TEOPUHU CIIPABEAJIUBOTO JEJieXka, UTPOBBIM MOJEISAM;
OCHOBHBIE 3Tallbl MaTEMaTHYECKOT0 MOJIETMPOBAHMUS;
yMeTh:

- TPUMEHATh Ha MpPaKTUKE ONpEJENICHUs Olepaluid HaJ MHOKECTBaMH, Haj OWHapHBIMU
OTHOIIEHUSIMH,

- BOCHPOM3BOJUTH AJITOPUTMBI TOCTPOCHHS M TIOHUCKA: YCTOMYMBBIX MapOCOYETaHHH,
KOJUIEKTUBHBIX pEIIeHHH (Ha OCHOBE pa3WYHbIX IPaBUII), CIPABEUIUBBIX JIEJEkKeEH,
paBHOBecwuil o Hamy;

- pemlath 3aJa4yd MO BCEM pas3fellaM Kypca € ONOpOM Ha M3YyYEHHBId TEOPETUUYECKUU
MaTtepua;

- BOCHPOM3BOJAUTH JOKA3aTENbCTBO M3YYEHHBIX TEOPEM, a TaKXkKe CaMOCTOATEIbHO
JIOKa3bIBaTh HECJIOXHBIE TEOPEMbI; TOJIb30BaThCSl TE€OMETPUYECKUMHU o0OpazamMu AJis
WJUTIOCTPAIK CBOWCTB KOHCTPYUPYEMBIX 0OBEKTOB;

BJIA/IeTh:

- HaBBIKAMM W TPHOOPECTH OMBIT UYTECHUS YYCOHOW M HAYYHOM JIMTEpaTypbl B JIaHHOU
MpeaMETHOM 001acTH;

- mnoxbopa wuHbOpPMAIMM U3 PaA3IUYHBIX MCTOYHHUKOB I 3aHATHHA, a Takke s
CaMOCTOSITEIBHOTO TMOCTPOCHHSI HECIOXKHBIX MOJeNeld M3 00IeCTBEHHO-TIOJIUTUYECKON U
SKOHOMMUECKOI cep KU3HU COBPEMEHHOTO 00IIeCTBa, aHATOIMUHBIX U3Y4YEHHBIM B KYypCe;

CaMOCTOSITENIbHOM pabOThl MO M3YYEHHUIO TEOPETUUECKOI0 MaTepuasa Kypca, peleHuo
3a/1a4, B TOM YHCJI€ HECTAaHAAPTHOIO XapaKTepa.

4. COJIEPKAHME JUCHUIIVIMHBI 1 ®OPMbI OPTAHU3AIIUU YYEBHOI'O
IMPOLECCA

IMopsinkoBbIid HOMEP U

Kpartkoe conep:kaHue TeMbl
TemMa

Cooeporcamenvhotii modynn 1. Qdougue 60npocel KOHYEenyUU MeEoPEeMmuUYecKozo

MOOeUPoBaHus
Tema 1. OOmue noustuss | [Honstus cucremsl u komruiekca. CTpykrypa u GpyHKIHS.
TEOPUH CUCTEM Opranuzanus. CpoiictBa cucteM. DddextuBHOCTD. [TlapameTpsl u

xapakrepuctuku. IIponecc. Knaccudukaius cucteM U mpoIreccos.
Tema 2. O6mue nmoustuss | OcHoBHBIE TpeOoBaHMs K Moaenu. Kinaccudukarus Moienen.

TEOPUU MOJIEITHUPOBAHMUSI [TapameTpuzanus MoaeneH.

Tema 3. O0mas PazpaboTka Mozaenu. AHanu3 XxapakTepucTHK. CHHTE3 CUCTEMBI.
XapaKTEepUCTHKA 3a/1a4 JleTanpHBIN aHaIU3 CUHTE3UPOBAHHOW CUCTEMBI.
MOJEIUPOBaHUS

Tema 4. O0mas Ananurnueckue MeToipl. YnucneHHnsle Metoabl. CTaTUCTUUYECKUE

XapaKTCPUCTUKA MCTOJOB MCTO/BI. KOM6I/IHI/IpOBaHHHC MCTO/bI




MOJCIUPOBAHUS

Tema 5. Ciiyuaiinbie
BEJIMYMHBI - OCHOBHBIE
MIOHATHS U ONIPEJIEIICHUS

CoObiTHe, BeposiTHOCTh. CitydaiiHasi BETUYHHA. 3aKOHBI
pacrpeiesieHuid cydalHbIX BEJIMUMH. 3aKOH pacipeieieHus
JUCKPETHOM CIIydaliHOM BEJIMYMHBI. 3aKOH paclpeesIeHUs
HETIPEPBIBHOM CIIy4ailHOW BEJIMYHMHBIL. YUCIOBBIE XapaKTEPUCTUKHU
Cly4JaHbIX BeM4rH. HavanbHbie MOMEHTHI. LleHTpasibHbIE
MOMEHTBHI.

Tema 6. [IpousBogsas
(YHKIIMS ¥ THIIOBBIC
pacrnpeneneHus
CIy4alHbIX BEJIMYNH

[IpousBoasamas Gpynkuus u npeodpazoBanue Jlammaca.
[IpomsBomsmas ¢pyuakuus. [Ipeodpazopanne Jlammaca. Tumossie
pacnpeneneHus ciydaiHsiX BennurH. Pacnpenenenue [lyaccona.
I'eomerpuueckoe pacnpeneenre. PaBHOMEpHBIN 3aKOH
pacnpeneneHus. DKCIIOHEHIMAIbHBIN 3aKOH pacipeeeHusl.
Pacnipenenenne Dpnanra. HopmupoBanHoe pacnpeneneHne
Opnanra. ['unepskcrnoHeHIaIbHOE pacpeeeHue.
['unepapaaHroBcKoe pacnpeieieHue.

Cooeporcamenvhotii Mooyas 2. Modenu cucmem macco8ozo 00CayIHcueanus

Tema 7. OcHOBHBIE
IOHATHUA TCOPHUU CUCTEM
MaccoBOIr0 0OCITyKUBaHUS

Cucrema  maccoBoro  oOcimyxuBanus. CeTb  MaccoBOTO
obcnyxuBanusa. I[loToxk 3asBok. JUTETBHOCTH OOCTY>KUBaHUS
3as:B0K. CTparernu yrpaBjaeHHs TIOTOKAMH 3asBOK.

Tema 8. Knnaccudukanus
" XapaKTCPUCTHUKU CUCTEM
MaccoBOTr0 00CTyKUBaHUS

Knaccudukanuss wmomeneir MaccoBOro  OOCTYKHBaHMUS.
bazoBpie  Mogmenmn.  CereBole  Mmozaenu.  [lapamerper  u
xapaktepuctuku CMO. Ilapamerpsr CMO. O6o3nauenuss CMO
(cumBosinka Kennanna).

Tema 9. PexxuMbl

Pexxumbl ¢ynkunonupoBanust CMO. Xapakrepuctuku CMO ¢

(G YHKIIMOHUPOBAHUS OJHOPOJHBIM MOTOKOM. XapakTtepucTuku CMO ¢ HEOgHOPOIHBIM
CHCTEM MacCOBOTO MOTOKOM 3asIBOK.
00CITy>)KMBaHUS

Tema 10. [Tapamertpsl u
XapaKTepUCTUKH CETEH
MacCOBOTO OOCITY>KHBaHUS

[Tapametpsr u xapakrepuctukun CeMO. Ilapamerpsr CeMO.
Pexxumer pyrakunonupoBanust CeMO. Xapakrepuctuku CeMO.

Tema 11. AHanuTHyeckoe
MO/ISITUPOBAHUE
OJHOKAHAJIbHBIX CUCTEM
MacCOBOTO OOCITY>KMBaHUS

Onnokananbable CMO ¢ OZHOPOJIHBIM TMOTOKOM 3asiBOK.

XapakTepuCTUKU SKCIOHEHIIMATbHOM CMO M/M/1.
XapakTepuCTUKU HE3KCITOHEHIMAIbHOM CMO M/G/1.
XapaKTepuCTUKH HEIKCIIOHCHITMAIBHO U CMO G/M/1.

Xapakrepuctukn CMO obmero Buma G/G/1. AHamu3 CBOWCTB
oguoka"anpHoit CMO.

Tema 12.
MHoTroKaHanbHbIE
CHCTEMbI MacCCOBOT'O
o0OcIyXKMBaHUS C
OJTHOPOJTHBIM ITOTOKOM
3asBOK

XapakrepucTuku MHOTOKaHabHOH CMO M/M/K. AHanu3 CBOWCTB
MHoOrokaHanbHO CMO.

Tema 13. OgHokaHalbLHEIE
CHUCTEMBI MaCCOBOTO
00CITy>)KUBaHUS C
HEOJHOPOJHBIM TOTOKOM
3asBOK

OpnokananpHple CMO ¢ HEOJHOPOJHBIM TOTOKOM  3asiBOK.
Xapaxrepuctuku u cporictsa /1O BII. XapakTepuctuku u cBoicTBa
JO OII. Xapakrepuctukn u cBoiictBa JIO Al  3axonsl
COXpaHEHHUs.

Tema 14. Pa3oMKkHYTbIE
CETH MAaCCOBOTO
00CITy>)KUBaHUS C
OJIHOPOJHBIM

IIOTOKOM 3as1BOK

PazomMknyTBIE 3KCcIOHEHIMaNbHBIE CeMO ¢ 0JHOPOIHBIM TOTOKOM
3asBOK. OnucaHue pa3oMKHYThIX. Pacuer koadduuneHToB nepenay
Y MHTEHCUBHOCTEH NMOTOKOB 3asBOK B y3nax PCeMO. Ilposepka
ycinoBusi orcyrcTtBusl meperpy3ok B CeMO. Pacuer y3moBBIX
xapakrepucTuk PCeMO. Pacuer cereBbix xapakrepuctuk PCeMO.
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Amnanu3s cBoiictB pazoMKHYThIX CeMO.

Tema 15. 3amkHyTBIE CETH
MaccOBOTO 0OCTYKUBaHUS
C OJJTHOPOHBIM

MIOTOKOM 3asIBOK

3aMKHYThIE 3KclOHeHIManbHble CeMO ¢ 0AHOPOIHBIM MOTOKOM
3asaBoK. Omucanne 3amkHyThIX CeMO. Pacuer koadduuneHToB
nepenad B y3nax 3CeMO. Pacuer xapakrepuctuk 3CeMO. Ananus
cBOMCTB 3aMKHYTbIX CeMO.

Tema 16. DneMeHTHI
TEOPUU YHUCICHHOTO
MO/JIEIIMPOBAHUS U
CIIy4aiiHBIX ITPOLIECCOB

UucnenHoe MojenupoBaHue (MOJEIM CIy4alHBIX MPOIIECCOB).
[lonatne ciydaiiHOro Impouecca. CrnyuaitHple mpolecchl ¢
JUCKPETHBIMU COCTOSHUSAMU. [loHATHE MapKOBCKOIO CiydailHOTro
npouecca. Ilapamerpsl MapKOBCKOro —CilydyallHOro Ipolecca.
XapakTepuCTUKU MAapKOBCKOI'O CIIydalHOro mpouecca. MeTtonabl
pacyeTa  MapKOBCKMX  MoOJENEeH. Dprojuveckoe  CBOWCTBO
CIy4alHBIX MPOILECCOB. MapKOBCKHE MPOLECCHl C TUCKPETHBIM
BpeMeHeM. MapKOBCKHUE MPOIIECCHI C HENTPEPHIBHBIM BPEMEHEM.

Tema 17. MapkoBckue
MOJIETTH CHCTEM
MaccoBOIr0 00CITYKHUBAaHUS

OnHokaHanmpHas CMO 0e3 HaKOTUTEIS (M/M/1/0).
MuoroxkanansHass CMO 6e3 makonutenst (M/M/N/0).

Tema 18. Bapuanun
MAapKOBCKHX MOJIENeN
CHCTEM MacCOBOIO
o0cyKUBaHUS

OpnokananpHass CMO ¢ HakomuTeNneM OrPaHUYEHHOW EMKOCTH
(M/M/1/r). OpHokaHanmpHas CMO c HaKOIUTEJIEM
HeorpaHndeHHoil emkoct (M/M/1). MuorokanansHass CMO c
HaKomHUTeNeM orpannueHHor émxoctr (M/M/2/1). OnHokaHambHas
CMO ¢ HEOJHOPOIHBIM IOTOKOM 3asBOK WU OTHOCHTEIIbHBIMU
PUOPUTETAMH.

Temaruueckuii njian

Conep:xareabHbIii MOAYJIb 1

KosnuecTBo yacos
Ounas ¢popma 00yueHust 3aouynas popma o0yueHust
B T.4. B T.4.
Ha3sBanus comepkaTeabHbIX el = E e el = E e
N o B © ©
MOayJier U TeM 2 = 3 g 8H§E °l =| 8 8 v E 3 g
[5) = O © & g>»49 o ~ O o) & @] > O
2 Z = s|led9=4d | 2| 2| 5| 28| =&
) = |l o 9a ¢ o = = 5 & m =
= = ol & ¥ 4 = = o) S w = w
g, O | 2 9H S O S < H <
S| 5 |Z S| 3 =
= = 131 = = = 15 ~
Tema 1. O6wue nonsmus
“‘ 8 |1|2]0|5]0
meopuu cucmem
Tema 2. O6wue nonsmus
" 8 |1 |2]0|5]0
meopuu MOOeIUpOBaHUsl
Tema 3. O6wasn
Xapakmepucmuka 3a0ay 8 1 2 0 510
MOOenuposanus
Tema 4. O6wasn
Xapaxmepucmuka memooos 8 1 2 0 510
MOOenUposanUsl
Tema 5. Cnyuaiinvie 6enuuunbl -
OCHOBHbBLE ROHAMUSL U 8 1 2 0 5 |0
onpeoenens
Tema 6. IIpoussoosawas
@yHKYUA U Munogvie 8 1 2 0 5 | o
pacnpeoenenust CIy4anuHbix
GeNUYUH




Hmozo no 1
cooeprcamenbHOMy MOOYI0

48

12

30

Tema 7. Ocnosunvie nonsmus
meopuu cucmem Macco8o2o
obcaycueanus

Tema 8. Knaccugurayus u
Xapakmepucmuku cucmem
Maccoe0co 06C/ly3fcu6aHM}Z

Tema 9. Peocumuvr
(DYHKYUOHUPOBAHUS CUCTEM
MACCOB020 0OCTYIHCUBAHUSL

Tema 10. IHapamempol u
Xapaxmepucmuxu cemet
MACCOB020 0OCIYHCUBAHUSL

Tema 11. Anarumuueckoe
MOOeNUPosanue 0OHOKAHANbHBIX
cucmem mMaccogo2o
00CHyIHCUBAHUS

Tema 12. Mrocokananbhbvie
CUCmeMbl MACco8020
00CTYHCUBAHUSL ¢ OOHOPOOHBIM
NOMOKOM 3A5160K

Tema 13. Oonoxananvrole
cucmeMbl MACco8020
obcydcueanus ¢
HEOOHOPOOHBIM NOMOKOM
3a560K

Tema 14. Pazomxnymeie cemu
MACCOBO20 OOCIYHCUBAHUSL C
00HOPOOHLIM

HOMOKOM 3A5180K

Tema 15. 3amknymote cemu
MACCOB020 0OCTYHCUBAHUSL C
00HOPOOHLIM

NOMOKOM 3A5180K

Tema 16. Dnemenmor meopuu
YUCTICHHO20 MOOCTIUPOBAHUS
CYUAUHBIX NPOYECCO8

Tema 17. Mapkoeckue mooenu
cucmem Macco8o2o
obcmycusanus

Tema 18. Bapuayuu
MApKOBCKUX MOOenell cucmem
MACCOB020 0OCIYHCUBAHUSL

Hmozo no 2
cooeprcamenbHoOMy MOOYI0

96

12

24

60

Bcezo no oucuunnune

144

36

18

90




5. METOJUYECKHUE PEKOMEHJIAIUU JJISI IPOBEJAEHUA
JIEKHMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUN

JIaGopaTopHbIe 3aHATHUS HE IPEIYCMOTPEHBI Y4eOHBIM IIJIAHOM

Tempbl JIeKIIUOHHBIX 3AHATHI

o Koauuecmeo
Hazeanue memut
n/n uacoe
1 |OOGmue NOHATHS TEOPUU CHCTEM 1
2 |OOume NOHATHS TEOPUH MOJIETUPOBAHMSI 1
3 |OOGras xapakTepucTHKa 3324 MOJCTUPOBAHUS 1
4 |O0mas xapakTeprcTHKa METOJ0B MOJICITHPOBAHMSI 1
5 |Cnydaiinble BETMYUHBI - OCHOBHBIE TOHATHS U OMPEIeIICHUS 1
6 |[IpomsBosias GyHKIUS U TUTIOBBIC PACIIPEICICHHSI CITyYaitHBIX BEIMINH 1
7 |OCHOBHBIE MTOHSATHS TEOPHH CUCTEM MACCOBOI'0 O0CITYKUBAHUS 1
8 |Kimaccudukarus u XapaKTEepUCTHKH CUCTEM MacCOBOIO OOCITYKHBAHUS 1
9 |Pexxumbl QYHKIIMOHUPOBAHUS CHCTEM MAacCOBOI'O OOCITYKHUBAHHUS 1
10 |[Tapamerpsl U XapaKTEPUCTUKH CETEH MacCOBOr0O 0OCTYKUBaHHUS 1
11 |AHanuTHdeckoe — MOJCIMPOBAHHME  ONHOKAHAJBHBIX  CHUCTEM  MacCOBOTO 1
00CITyKUBaHUS
12 [MnorokanajgbHBIE CHCTEMBI MAaCCOBOTO OOCIY)XKHBAaHUS C OIHOPOIHBIM ITOTOKOM 1
3asIBOK
13 |OnmHoKaHaNBHBIE CHCTEMBI MacCOBOTO OOCITYKHUBAHHS C HEOJHOPOIHBIM MOTOKOM 1
3asIBOK
14 [Pa3oMKHYTBIE CETH MacCOBOT'O OOCITY>KMBAHHUS C OJTHOP OTHBIM 1
[MOTOKOM 3a5IBOK
15 [3amkHyTHIC CeTH MacCOBOTO OOCITYKHUBAHUS C OHOPOIHBIM 1
[MOTOKOM 3asIBOK
16 |DmemMeHTHI TEOpUH YHCIEHHOTO MOAEIHPOBAHIS CITyJafHBIX MTPOIIECCOB 1
17 |MapkoBcKre MOJIENH CUCTEM MacCOBOTO OOCTYKUBaHUS 1
18 |Bapmarum MapKOBCKHX MOJENEH CHCTEM MacCOBOTO OOCTYKIBAHUS 1
BCEI'O 18
TeMbl NPAKTHYECKUX 3aAHATHH
No Konuuecmeo
Hazeanue memut
n/n uacoe
1 |[OcHoBHBIE TOHATHS, UCIHONB3yeMble B MojaenupoBaHuu. OO61acTh 5
IPUMEHEHNS MOIETUPOBAHUS.
2 |OGnacTe npUMEHEHUsT MOJETUPOBAHMSL. 2
3 |Pemenune 3amauy aHanmmM3a W CUHTE3a, HAMpPABIEHHBIX Ha IOCTPOCHHUE
ONTUMAIBHBIX CHCTEM B COOTBETCTBUM C BBIOPAHHBIM KPHUTEPUEM 5

SPPEKTUBHOCTH,  KAaueCTBEHHas  XapaKTepUCTUKa  (mapaMeTpsl U
XapaKTePUCTUKH) JTI000H CUCTEMBI




10

KadecTBeHHast XapakTepucTHKa (TapamMeTpbl W XapaKTepUCTHKH) JHO0O0H

CUCTEMBI 2

5 [|[Ipouecc, Kraccu(UKaKs CUCTEM U IMPOIIECCOB 2

6 |Monenb, KiaccupuKanus MOACICH. 2

7 |lTapameTrpu3zariusi MoiemeH. 2

8 [3amaum mMonenupoBaHUs; pa3pabOTKa MOJICIIH. 2

9 [Meroner MosenMpOBaHUS. 2

10 |9nementsl Teopuu BeposiTHOCTeH. (OCHOBHBIE TOHSTHA: COOBITHE, 5
BEPOSITHOCTb, ciydaiiHas BennuuHa (CB).

11 ([3akonsl pacupenenenus: quckpernoit CB, nenpepsisaoii CB 2

12 |Ywucnoseie xapakrepuctuku CB. [TponsBoasmas GpyHKIus. 2

13 |[IpeoOpazoBanwue Jlamaca. 2

14 [Tunoseie pacupenenenus CB 2

15 |Cuctema maccoBoro obociayxuBanust (CMO). ucturuinaa Oydepusanuu. 2

16 |ducuurumHa 0O0CTyKHUBAHUS 2

17 |Cetp maccoBoro obcmyxuBanus CeMO). IloTok 3asBOK M €ro OCHOBHas 5
XapaKTepPUCTUKA — UHTEHCUBHOCTb.

18 |OcHoBHBIE BH/IBI (THITBI) CITyYaiHBIX TIOTOKOB. 2
BCEI'O 36

6. METOAUWYECKHUE PEKOMEHJALUU 11O OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Opranu3anus CaMmoCTOATEIbHON PadoThI CTY/IEHTOB
Ne Konuuecmeo
i Ha3zeanue memoi 4ACOs

1 [O0mme nousitusi Teopum cucreM. lloHATUS cuUCTEMBbl U KOMILJIEKCA.
Crpykrypa u ¢pyakius. Opranusanus. CoiictBa cucteM. I((HEKTUBHOCTb. 5
[lapametrpsl u xapaktepuctuku. I[Ipomecc. Knaccubukanus cuctem u
[IPOLIECCOB.

2 |O0mue MOHATHA TeopuH MoAeIupoBaHus. OCHOBHbIC TPeOOBAHMS K 5
Moenu. Kimaccudukanust moneneit. [lapamerpuzarus Mmoaenei.

3 |O0mas xapakTepuCTHKa 3aJa4 MojeaupoBaHus. Pazpabotka monenu.
Ananu3  xapaktepuctuk. CuHTe3 cucrembl. JleTanbHblil  aHamu3 5
CUHTE3UPOBAHHOUN CHCTEMBI.

4 |O0masi xapakTepucTHKa MeTOJ0B MOJeJUPOBaHUs. AHaIUTHYECKUE
METO/IbI. YucneHHsie METO/IBI. Cratuctuueckue METO/IbI. 5
KoMOUHUPOBAaHHBIE METO/IBI

5 |[Cayuaiinble BeJIMYMHBI - OCHOBHbIE TIOHATHSI W ONpeeJeHHs.
CoObiTHe, BeposTHOCTh. CilyyaiiHas BenMuMHa 3aKOHBI paclpeneleHui
CIIydallHbIX BEJIWYMH. 3aKOH pacIpeleleHHs] IJUCKPETHOM CilydallHON 5
BEJIMYMHBI. 3aKOH pacCHpelesICHUs] HENPEPhIBHON CIy4alHOW BEJIWYMHBI.
UncnaoBble XapakTEpPUCTHKU CIydalHBIX BelIWYMH. HayanbHble MOMEHTHI.
LleHTpasibHbIE MOMEHTBHI.

6 [Ilpom3Boasimasi (GyHKUMSI M THUIOBBIE pacnpefe/ieHUs CJIy4YailHbIX 5

BeqnyuH. [lpomsBomsmas ¢ynkuus u  npeoOpasoBanue Jlaruiaca.
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[MpomsBomsimas  ynkmusa.  [IpeobpasoBanme  Jlammaca.  TumoBsbie
pacnpeneneHuss  cilydaiHbIX — BenuuuH. Pacnpenenenue  Ilyaccona.
['eomeTpuueckoe pacnpenencHue. PaBHOMEpPHBIN 3aKOH pacIpeAciICHHUs.
DKCIOHEHIMANBHBIM 3aKOH pacnpenenenus. Pacnipenenenue Opianra.
HopmupoBanHoe pacnpeneneHue OpiaHra. | 'HIep3KCIOHEHIUAIbHOE
pacnpezeneHue. [ unepapiaHroBckoe pacnpezaeacHue.

OcHOBHbIE MOHSITUSI TEOPHH CHCTEM MACCOBOr0 OO0CJIY:KMBAHMA.
Cucrema maccoBoro ooOciyxuBaHusi. CeTb MaccoBOro oOCITyKMBaHHS.
[lotox 3asBok. JlnurenpHOCTh 0OCHyXHMBaHUS 3asBokK. CTpareruu
YIIPaBIJICHUS TIOTOKAMU 3asBOK.

Kaaccuduxanus u XapaKTepUCTHKHI cucTeM MaccoBOI0
oo0cay:xkuBanus. Knaccudukamuss mojeneil MaccoBOTO 0OCITYKHBaHMUS.
bazoBreie monenu. CereBsie Mojenu. [lapamerpst u xapakrepuctuku CMO.
[Tapamerpel CMO. O603Hauenuss CMO (cumBosnuka Kenganna).

Pe:xkumMbl  (PYHKIIMOHUPOBAHUSI CHCTEM MAaCCOBOI0 OO0CTYKHBAHMSI.
Pexxumbl  pynknumonupoBanuss CMO.  Xapaktepuctuku CMO ¢
OJTHOPOJHBIM MOTOKOM. XapaktepucTuku CMO ¢ HEOAHOPOIHBIM ITOTOKOM
3asBOK.

10

[lapameTpsl W XapaKTEePHCTHKH ceTeil MaccoBOro oO0C/Iy:KMBaHUS.
[Tapamerpsl u xapakrepuctuku CeMO. Ilapamerper CeMO. Pexumsl
¢byukuonuposanus CeMO. Xapakrepuctuku CeMO.

11

AHAJIUTHYECKOE MOJEJHMPOBAHNE OJHOKAHAJIBHBIX CHCTEM MacCOBOIO
oocayxuBanus. OgHokananbaeie CMO ¢ OTHOPOAHBIM MOTOKOM 3asiBOK.
XapakTepucTuku dSKcnoHeHmanpbHoi CMO M/M/1. XapakTepucTuku
HEIKCIIOHCHITMATBHON CMO M/G/1. XapaKkTepUCTUKH
HeskcnoHeHanbHo CMO G/M/1. Xapakrepuctuku CMO o0rmiero Buaa
G/G/1. Aganus cBoiicTB onHoKaHaiabHO CMO.

12

MHoOrokaHajJbHble CHCTEMbI MACCOBOI0 00CTy:KMBAHUS € OJJHOPOIHbIM
NMOTOKOM 3asiBOK. XapakTEepHCTHKA MHoOrokaHambHoi CMO M/M/K.
AHaJIn3 CBOMCTB MHOTOKaHanbHOUH CMO.

13

OnHokaHaJIbHbIE CHCTEMBI MaccoBOro 00C/Ty’)KUBAaHUSA c
HEOJHOPOJAHBLIM  MOTOKOM  3asiBOK. OpnHokanaibHele CMO ¢
HEOJIHOPOJHBIM MOTOKOM 3asgBOK. XapakTepucTuku u cBoiictBa IO BII.
Xapakrepuctuku u cBoiictBa JIO OIIl. Xapakrepuctuku u cpoiictBa 1O
All. 3aK0oHBI COXpaHEHUS.

14

Pa3oMKkHYyTBIE ceTH MacCOBOIr0 00CTYKUBAHUSA € OTHOPOAHBIM

NMOTOKOM  3aBOK. Pa3oMmkHyTble skcnoHeHuuaibHsle CeMO ¢
OJHOPOJIHBIM TOTOKOM 3asiBOK. Omnucanue pazomMkHyThix CeMO. Pacuer
K03 (UIIMEHTOB Meperady W WHTEHCHBHOCTEH IMOTOKOB 3asBOK B y3Jax
PCeMO. Ilposepka ycnoBus orcyrctBusa neperpy3ok B CeMO. Pacuer
y310BbIX xapakTtepucTuk PCeMO. Pacuer ceTeBbIX XapaKTEpUCTUK
PCeMO. Ananu3s cBoiicTB pazoMKHYTEIX CeMO.

15

3aMKHYTBbIE CeTH MAacCCOBOr0 00CIYyKHBAHUS C OJHOPOAHBIM IOTOKOM
3asiBOK. 3aMKHYTble 3KcrnoHeHIuanbHble CeMO ¢ 0HOpOIHBIM NOTOKOM
3asgBoK. Onmcanue 3aMkHYTbIX CeMO. Pacuer ko3ddunmentoB nepenad B
y3nax 3CeMO. Pacuer xapakrtepuctuk 3CeMO. AHamu3 CcBONCTB
3aMKHYTbIX CeMO.

16

JJIeMeHTbl  TEOpPUHM  YHUCJIEHHOT0 MOJACJMPOBAHUA  CJIOYyYalHBIX
npoueccoB. YncieHHOE MOIEIUPOBaHue (MOJENN CIydaifHBIX MPOIIECCOB).
[lonarue cimywaitHoro mpouecca. Ciy4daiiHble MPOLIECCHl C AUCKPETHBIMU




12

cocrosiHusAMU. [loHSTHE MApKOBCKOro ciaydalHOro npouecca. Ilapamerpsl
MapKOBCKOTO  CIy4alHOIO Ipouecca. XapakTEPUCTUKA MapKOBCKOI'O
ClIy4aHOro Impouecca. Meroapl pacyeta MapKOBCKMX — MOJCIIEH.
DproJIMyecKoe CBOMCTBO CIy4alHBIX MpoiecCOB. MapKoBCKHE MPOIIECCHI C
JUCKPCTHBIM  BPCMCHCM. MapKOBCKI/Ie nmpoucccol €  HCMPCPBIBHBIM
BpEMEHEM.

17 (MapkoBckue MOJeH cucTeM MaccoBOro 00c/1y’KNBaHUS.
OpnnokanansHass CMO 6e3 nakonutens (M/M/1/0). Muorokanansaas CMO 5
6e3 Hakorurenst (M/M/N/0).

18 (Bapuanum MapKOBCKHX MoJejielil CHCTEM MAacCOBOr0 00CIY:KHBAHUS.
OpnnoxanansHast CMO ¢ HakomuTeneM orpaHndeHHoi emkoctu (M/M/1/r).
OpnokananeHass CMO c¢ HakonuTesneM HeorpaHuueHHoH emkoctu (M/M/1).

MuorokanansHass CMO HakonuTeneMm orpanunueHHon émkoctu (M/M/2/1). >
OpnokananpHas CMO ¢ HEOJHOPOJHBIM  TOTOKOM  3asiBOK U
OTHOCHTEIIbHBIMU TIPUOPUTETAMH.

BCEI'O 90

7. NHAUBUAY AJIBHBIE 3AJIAHUS
NuauBuayanbHas padora
HA3BAHHUE
Heasb: osradenue ymenuem npoekmupogams cucmemobl MAcco8020 0OCTYHCUBAHUSL

3apanus:

1. B oaHOKaHaJIbHYIO cHUCTEMY OOCITY)KMBaHHUS IOCTYMAalOT 3asBKU JIBYX KIJIacCOB C
nHTeHcHBHOCTSIMU 0,3 w 1 3asBoK B cCeKkyHAy. MHTEHCHBHOCTH WX OOCITYy)KHBaHUS
cooTtBeTcTBeHHO paBHBI 0,5 u 5 3asBok B cekyHay. a) CdopMynupoBaTh yCIOBUS, TPH
KOTOPBIX BpeMsi IpeObIBaHUs 3as1BOK 1-TO Kiacca Oymer paBHO 2 cexkyHabl? 0) Uemy Oymet
paBHO BpeMsl MpeObIBaHUS 3asiBOK 1-ro Kiacca, €clii MpH TeX )K€ YCIOBUSIX WHTEHCUBHOCTH
UX MOCTYIUICHUS YBEIMYUTCS B ABa paza? B) UeMy OyneT paBHO BpeMsl MpeObIBaHUS 3asBOK 1 -
ro Kjacca, eclid MpHU TeX ke YCIOBUSX MHTEHCHUBHOCTh UX OOCITY)KMBaHHS YBEIMYUTCS B JBa
paza?

2. IHTEeHCUBHOCTh TMOCTYIUICHUS 3a8BOK B Pa30OMKHYTYIO TpexysnoByro CeMO paBHa 2
3asBKU B cekyHay. Cpeanee yucio 3asBoK B y3iax CeMO cooTBeTCTBEHHO paBHO: 2, 4 u 6.
Onpenenutsb cpeHee BpeMsi peObIBaHuUs 3asBOK B CETH.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUHA

1. Tlonstus cuctembl u komiuiekca. Ctpykrypa u Qynkuusa. Opranuzanus. CpoiicTBa
CHCTEM.

2. OddexruBHocTh. [Tapamerpsl u xapakrepuctuku. IIpomnecc. Kmaccudukanus cucrem u
MPOIIECCOB.
3. OcHoBHbIe TpeOoBaHus K Moienu. Knaccudukarus moaeneid. [Tapamerpusaiys MOJCIICH.

4.  Pazpaborka Moaenu. AmnHanmu3 xapakrepucTuk. CHHTe3 cHcTeMbl. JleTanbHBIA aHaIN3
CUHTE3UPOBAHHOM CUCTEMBI

5.  Awnamutuyeckue  Mmetoabl.  YucneHHele  meronpl.  CTaTUCTUYECKHE  METOJbI.
KoMOuHMpOBaHHBIE METO/IBI

6. CoOsbiTue, BeposTHOCTh. CnydaiiHas BelMYMHA 3aKOHBI PACHpENeNIeHUN CIydailHbIX
BEJIMYMH.

7. 3akoH pacmpeneNneHus AUCKPETHOW CIy4ailHOW BeIMYMHBL. 3aKOH paclpeaeieHHs
HENPEPBIBHOM CIIy4allHOW BEJIMYMHBI.
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8.  UwucnoBble XapaKTEpPUCTHUKU CIydalHbIX BenuuyuH. HauyanbHbie MOMeEHTHI. lleHTpanbHbIE
MOMEHTBHI.

9. IlpomsBomsmas ¢yHkuuss U mnpeoOpazoBanue Jlammaca. IlpowsBomsmas —¢GyHKIus.
[IpeoOpazoBanue Jlammaca. TumoBble pacmpeneneHusi CiaydailHBIX BeldnuuH. PacpenencHue
[Tyaccona. I'eomeTpruueckoe pacrpeaeicHue.

10. PaBHOMEpHBIN 3aKOH pacrlpeAeieHUs. OKCIOHCHIHATbHBIM 3aKOH paclpeesieHusl.
Pacnipenenenne Dpnanra. HopmupoBaHHOe pacnpeseneHe DpiaHra.

11. TunepakcrnoHEHUIMAIBLHOE paclpeesieHe. [ nepIpIaHroBCKoe pacipeesieHue.

12. Cucrema maccoBoro obciyxuBanus. Cerb mMaccoBoro obcmyxuBanus. IIoTOK 3asBOK.
JmuTensHOCTh 00CTy)KUBaHUs 3assBOK. CTpaTeruul yrpaBlIeHHs O TOKAMHU 3asBOK.

13. Knaccudukanus moneneit maccoBoro o0ciykuBanus. bazossie moaenu. CeTeBbie MOJIEIH.
[Tapamerpel u xapaktepuctuku CMO. Ilapamerpst CMO. O6o3nauenuss CMO (cumBoJuKa
Kennmanna).

14. Pexumbl ¢pynkunonupoBanuss CMO. Xapakrepuctuku CMO ¢ OJHOpPOJIHBIM HOTOKOM.
Xapaxtepuctuku CMO ¢ HEOTHOPOIHBIM MOTOKOM 3asIBOK.

15. ITapamerpsl u xapakrepuctuku CeMO. ITapamerpsr CeMO. PexxnuMbl GyHKIIMOHUPOBAHUS
CeMO. Xapaxkrepuctuku CeMO.

16. OpnokananeHble CMO ¢ 0HOPOIHBIM TIOTOKOM 3asIBOK.

17. Xapakrepuctuku 3xcnoneHnuaibHon CMO M/M/1.

18. Xapakrepuctuku HeakcrioHeHnuanpHoi CMO M/G/1.

19. Xapakrepuctuku HeskcroHeHnuansHoii CMO G/M/1.

20. Xapakrepuctuku CMO o6mero Buma G/G/1.

21. Awanus cBoiicTB oqHoKkaHainbHOU CMO.

22. Xapakrepuctukn MHOrokaHambHOH CMO M/M/K. AHanm3 CBOWCTB MHOTOKaHaJIbHOM
CMO.

23. OpnoxkanansHbie CMO ¢ HEOTHOPOIHBIM TTOTOKOM 3asiBOK.

24. Xapakrepuctuku u cBorictBa /IO BII. Xapakrepuctuku u coiictsa J[O OII.

25. Xapakrepuctuku u cBorictBa /{0 All. 3akoHbI coxpaHEHUSI.

26. PaszomkHyThIE 3KcTIOHEHTIHaTbHbIE CeMO ¢ 0AHOPOTHBIM TTOTOKOM 3asBOK.

27. Pacder k03¢ GUIIMEHTOB Nepeaad 1 MHTEHCUBHOCTEH MTOTOKOB 3asBOK B y3i1ax PCeMO.

28.  TlpoBepka ycinoBust OTCYTCTBUSA neperpy3ok B CeMO.

29. Pacuer y3nmoBbix xapaktepuctuk PCeMO.

30. Pacuer cereBnix xapaktepuctuk PCeMO.

31. Anamm3 cBoiicTB pazoMkHYThIX CeMO.

32. 3amkHyThle 3KCcnoHeHIMaabHbie CeMO ¢ OomHOPOAHBIM TOTOKOM 3asBOK. OmnucaHue
3aMKHYTBIX CeMO.

33. Pacuer ko3¢ dunuenton nepeaad B yziaax 3CeMO.

34. Pacuer xapakrepuctuk 3CeMO. Ananus cBoiicTB 3aMKHYThIX CeMO.

35. YucnenHoe MoJenupoBaHue (MOJEIN CIyYaiHBIX ITPOLIECCOB).

36. Ilonstue cmyvaitHoro npouecca. CiydaiiHble MPOLIECCHI C JUCKPETHBIMHU COCTOSHUSMU.

37. TlonsitTne MapKOBCKOro ciy4aiiHoro mpouecca. [lapameTpbl MapKOBCKOTO CIIy4alHOTO
mpotiiecca.

38. XapakTepuCTHKH MapKOBCKOTO Cly4ailHOro mporecca. MeToasl pacueTa MapKOBCKHX
MOJIEJIEN.

39. DOproauueckoe CBOHCTBO ClIy4aifHBIX MPOIlECCOB. MapKOBCKHME MPOLECCHI C JUCKPETHBIM
BpeMeHeM. MapKOBCKHE MPOLIECCHl C HEMPEPHIBHBIM BPEMEHEM.

40. OpnoxananbHas CMO 6e3 nakonutens (M/M/1/0).

41. MmnuorokananbpHas CMO 6e3 nakornurens (M/M/N/0).

42.  OpnoxkananbHas CMO c HakomuTenem orpanuuernoi emxoctu (M/M/1/r).

43. OpnoxananpHasgs CMO c HakomuTeneM HeorpaHudeHHOH emkoct (M/M/1).

44.  Muorokananpaas CMO HakomuTeneMm orpaHnueHHo# émMkoctu (M/M/2/1).
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45.  OpnoxananpHas CMO ¢ HeEOAHOPOAHBIM TMOTOKOM 3asfBOK U OTHOCHUTEJIbHBIMU
MIPUOPUTETAMH.
9.  OBPA3ELl MOAYJIBHOI'O KOHTPOJIA
T'OY BIIO «JIOHEIIKWH HAIIMOHAJIbHBIA YHUBEPCUTET»

®dakynbTeT MaTEMAaTUKH U MHPOPMAIIMOHHBIX TEXHOJIOTHIT
Hanpasnenue noozomogxu: 01.04.02 IIpuknaonaa mamemamuka u uHgopmamuxa
Mazucmepckas npoepamma: NPUKNAOHAA MAMEMAMUKA U UHPOpMamuKa
IIpocpamma noozomosxu.: aKademuyecKas mazucmpamypa
Cemecmp 1
Vuebnas oucyunauna Juckpemnuvie mamemamuueckue mooenu

MOAYJIbHASA KOHTPOJIbBHAS PABOTA
BAPUAHT Nel

1. Ocnosuble Tpe6oBanus k Mogenu. Knaccuukanus Moaenei. [Tapamerpusanus MoeNeH.

2. Tlapamerpsl u xapakrepuctuku CeMO. IMapamerpsl CeMO. PexuMbl (yHKIHOHHPOBAHUS
CeMO. Xapakrepuctuku CeMO.

VYTBepKJIeHO Ha 3acelaHuu Kadeapbl TEOPUM YIPYTOCTH U BBIUMCIUTEILHOW MAaTeMaTUKU UMEHH

akanemuka A.C. Kocmomamuanckoro, mpoTokost Ne OT « » 20 T.
3aBeqyromuii kadenpoit B.U. Cropoxen
[IpenonaBarens B.I'. XKutnss
Kputepun oneHuBaHus MOIYJIbHOI0 KOHTPOJIS
Homep 3a0anusn Koauuecmeo o6annos
3aganue 1 20
3aganue 2 20
Bcezo 40
10. OBPA3EL DK3AMEHALIMOHHOI'O BUIETA
Teopemuueckue 60npocel K IK3ameHy
1. Tlousartus cucremsl u koMiiekca. CTpykrypa u pyHkuus. Oprannzanus. CBOHCTBA CHCTEM.
2. DddextuBHocts. [lapamerpsr u xapaktepuctuku. [Ipouecc. Knaccubukanus cucrem u
MIPOLIECCOB.
3. OcHoBHble TpeboBanus k Moaenu. Knaccudukanusa moaeneil. [Tapamerpuzanus Moaeneil.
4. Pazpabotka mozenu. AmnHanu3 xapaktepucTuk. CuHTe3 cucTeMbl. JleTalbHbI aHamu3
CUHTE3UPOBAHHON CHCTEMBI
5. AHanuTHYeCKHe  METO/BL UucneHHble  METOJBI. Craructuueckue  METO/IBI.
KoMOuHUpOBaHHBIE METO/IBI
6. CoObitHe, BeposiTHOCTh. CiyyaliHas BeNWYMHA 3aKOHBI paclpeAeNeHuil CiaydaiHbIX
BEITUYHH.
7. 3akoH pacrmpelnelneHus TUCKPETHOM CclydyallHOW BeTMYMHBI. 3aKOH pacmlpeeNeHus

HENPEPHIBHOM CIIy4allHOW BEJIMYMHBI.



10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

38.

39.

40.
41.

42
43
44
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HucnoBble XapaKTEpPUCTUKHU ClydaiHbIX BeJWunH. HauvanbHblie MOMEHTBHI. lleHTpanbHbIE
MOMEHTHI.

[MpomsBomsmas ¢yHknust u  npeodpaszoBanue Jlammaca. IlpowsBoxsimias — QyHKIuS.
[IpeobpazoBanue Jlamtaca. TumnoBslie pacnpeneneHus cCiy4aiHbIX BeJIWYUH. Pacpenenenue
Ilyaccona. I'eomeTpudeckoe pacrpeneiieHue.

PaBHOMEpHBIN 3aKOH pacrpeneiaeHus. OKCHOHEHLIMAJIbHBIH 3aKOH pacHpelesiCHusl.
Pacnipenenenne Dpnanra. HopmupoBaHHOe pacnpeseneHue DpiaHra.
['unepakcnoHeHnManbHOE pacnpeaenacHue. [ unepapiaanroBckoe pacipeieneHue.

Cucrema maccoBoro obOcimyxuBanusi. Cerb MaccoBoro ooOcmyxuBanusi. [I0TOk 3asiBOK.
JmuTensHOCTh 00CTy )KUBaHUs 3asBOK. CTpaTeruyl yrpaBiIeHUs! IOTOKAMH 3asBOK.
Knaccugukanus mozaeneir maccoBoro oocnyxuBanus. bazoBeie mogenu. CeTeBbie MOJEIH.
[Tapamerpsl u xapakrepuctuku CMO. [Mapamerper CMO. O6o3Hauenus CMO (cuMBoIMKa
Kenpmanna).

Pexumbl ¢ynkunonuposanus CMO. Xapakrtepuctuku CMO ¢ 0JHOPOAHBIM MOTOKOM.
Xapaxtepuctuku CMO ¢ HEOTHOPOIHBIM MOTOKOM 3asIBOK.
[Tapamerpsl u xapakrepuctuku CeMO. ITapametpsr CeMO. Pexumbl QyHKIMOHUPOBAHUS

CeMO. Xapakrepuctuku CeMO.

OpnnokanansHbie CMO ¢ 0IHOPOHBIM TOTOKOM 3asIBOK.

XapakTepucTuku sKcnoHeHnuansHoit CMO M/M/1.
XapakTepucTuku HeakcnoHeHuuansHoi CMO M/G/1.
XapakTepucTuku HeakcnoHeHuuansHoit CMO G/M/1.
Xapaxtepuctuku CMO oburero Buga G/G/1.

Anamns cBoicTB ogHoKaHasHOM CMO.

XapakTtepuctuku MHorokanaabHoi CMO M/M/K. Ananu3 CBOMCTB MHOTOKaHaJbHOM
CMO.

Onnokanansable CMO ¢ HEOTHOPOJHBIM TOTOKOM 3asiBOK.

Xapakrepuctuku u cBoiictsa JIO BII. Xapakrepuctuku u coiictsa JO OIL

Xapakrepuctuku u cBoiicta JIO All. 3akoHbI coxpaHEeHUS.

PazomMkHyTBhI€ 3KCTIOHEHITMAIBbHBIE CeMO ¢ 0THOPOIHBIM MOTOKOM 3asIBOK.

Pacuer koadurmenToB nepenay 1 HHTEHCUBHOCTEHM TTOTOKOB 3asBOK B y3iax PCeMO.
[IpoBepka ycioBus oTcyrcTBUs neperpy3ok B CeMO.

Pacuer y3noBeix xapakrepuctuk PCeMO.

Pacuer cereBbix xapakrepuctuk PCeMO.

AHanu3 cBoicTB pazoMKHYThIX CeMO.

3amkHyTbIe 3KcnoHeHuuanbHble CeMO ¢ OoJHOPOAHBIM TOTOKOM 3asBOK. OmnucaHue
3aMKHYTBIX CeMO.

Pacuer koaddurmenton nepenay B yznax 3CeMO.
Pacuer xapakrepuctuk 3CeMO. Ananu3 cBoiicTB 3aMKHYThIX CeMO.

UucneHHoe MoieIMpoBaHue (MOIETH CIy4ailHbIX MPOIIECCOB).

[Tonsitue cnyvaitHoro npouecca. CiydaiiHble MPOLIECCHI C JUCKPETHBIMHU COCTOSHUSMU.
[TonsiTHe MapKOBCKOTO ciy4yaiiHoro mnpouecca. IlapameTpbl MapKOBCKOTrO CIIy4aifHOTO
mpotiiecca.

XapakTepuCTUKA MapKOBCKOTO CIlydallHOTO mporiecca. MeToasl pacueTa MapKOBCKHX
MOJIEJIEN.

DproJInyecKoe CBOMCTBO CIIy4aillHBIX MpOLEccOB. MapKOBCKHE MPOLIECCHl C AUCKPETHBIM
BpeMeHeM. MapKOBCKHE MTPOLIECCH] C HEMPEPHIBHBIM BPEMEHEM.

OnnoxanansHas CMO 6e3 nakonurens (M/M/1/0).

MuorokanansHass CMO 6e3 mHakonutenst (M/M/N/0).

. Omrokananbaas CMO ¢ HakomuTesneM orpanndeHHoi emxocta (M/M/1/r).

. OpnokananpHast CMO ¢ HakomuTeneM HeorpaHuueHHOM eMkocTu (M/M/1).
. MuorokanansHas CMO HakonuTeneM orpanndeHHon émkoctu (M/M/2/1).



16

45. OpgnokananpHas CMO ¢  HEOAHOPOJHBIM TIOTOKOM 3asiBOK W OTHOCUTEIBHBIMU
MPUOPUTECTAMH.

TrOY BIIO «JIOHEIKUIA HAIIMOHAJIbHbIII YHUBEPCUTET»
@DakynbTeT MaTeMaTUKH U HHPOPMALMOHHBIX TEXHOJIOTUH

Hanpasnenue noozomosgxu: 01.04.02 IIpuknaonaa mamemamuka u uHopmamuxa
Mazcucmepckas npozpammar: RPUKIAOHAA MAMEMAMUKa u UHhopmamuxa
IIpozpamma noozomosxu: aKademuuecKan Mazucmpamypa

Cemecmp 1

Yuebnas oucyunnuna Juckpemusle mamemamuueckue mooenu

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. Knaccudukanuss mozeneil maccoBoro oOciyxuBaHusi. basoBbie monenu. CereBble
mojenu. [Tapamerpsr u xapaktepuctuku CMO. Tlapamerpsr CMO.

2. PazomkuyThIe SKcrTOHEHTTHATBHBIE CeMO ¢ 0JHOPOTHBIM ITOTOKOM 3asBOK.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl TEOPUM YIPYTOCTH U BBIUHMCIUTEIbHOW MAaTEMaTUKU UMEHH

akanemuka A.C. Kocmomamuanckoro, mpoTokost Ne OT « » 20 T.
3aBenyromuit kadenpoit B.U. Cropoxen
[IpenonaBaTens B.I'. XKutnss

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo o6annos
Teopus 40
3amgayua 60
Bcero 100 6annoB
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11. KPUTEPUM OLHEHUBAHUA

B Tteuenme cemectpa oOydaromuiicss MoxeT 3apadoraTh Oamibl (B OOIIEH CIIOKHOCTH
MakcumyM 100 GanioB) 3a ciaenyromue BUIbl ACATEIHPHOCTH: TEKYIIHEe UHANBUIYAIbHbIC 3a/IaHUs,
MOJTyJIbHasi KOHTPOJIbHAS pab0Ta, aKTUBHOCTD Ha 3aHSATHUSX.

Pacnpeodenenue 0ann06, Komopvie MOZym ROIYUUMb CHYOEHM bl

6 npoyecce usyuenun Oucuunﬂuubl

Oprann3amnuoHHo CPC Bcero
y4eOHas paGora HNuauBuayanbHas MonyJbHbIH KOHTPOJIb
CTY/IeHTa paGora
Max 10 6amioB max 50 GatoB max 40 100 6amios
OatoB
IlIxkana coomeemcmeus 6a1108 HAUUOHAILHOIL UIKATLE
Ounenka Ouenka no OueHka no rocy1apcTBeHHOM 1IKaJIe Ouenka no
no mkaje | 100-6amnbHoi (3x3amMeH, 1M PepeHIUPOBAHHBIN 324eT) rocy1apcTBEeHHOM
ECTS mKaJe mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xopor1o) 3a9TEHO
C 75-79 4 (xopor1o) 3a9TEHO
D 70-74 3 (YIOBIETBOPHUTEIBHO) 3aYTEHO
E 60-69 3 (yIOBJICTBOPUTEIHLHO) 3a9TEHO
FX 35-59 2 (HEYIOBJIETBOPUTEIHHO) HE 3a4TECHO
C BO3MOYKHOCTBIO TIOBTOPHOH CHAa4u
F 0-34 2 (HeYIOBJIETBOPUTEIHHO) HE 3a4TECHO
C BO3MOYKHOCTBIO TIOBTOPHOM CIIA4H MPU YCIIOBUH
00s13aTeILHOTO HAOOpa JOTOTHUTEIIBHBIX 0aJIOB

12. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

JIeKIMOHHBIE 3aHATHUS MPOBOAATCS B ayTUTOPHH, OCHAIICHHON (MYJIbTUMEIUHHOW TEXHUKOM M)
3aHATHS BBIOOPOYHO TIPOBOJSATCA B KOMITBIOTEPHOM  KJlacce,
000pYyJI0BaHHOM KOMITBIOTEPAMHU C JIMIIEH3MOHHBIM IPOTPAMMHBIM 00eCIIeueHuEeM, JOCTYIIOM K
cetu MHTEpHET, CTOIaMHU, TOCKOM.

nockoil. Ilpaktuyeckue
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13.

PEKOMEHIOBAHHASA JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EMILISAPOB
B On0JIHOTEKE

JounHY

Hanuuyue
3JIEKTPOHHOM
BepPCUH B
9bC

OcHnognasa numepamypa

Arunbanosa, A. B. Marematnueckue MOIEIH B
€CTECTBEHHBIX U OOIIECTBEHHBIX HayKax [DJIEKTPOHHBII
pecypc] : yuebHoe mocobue / A. B. Arumbanona, J[. B.
Jlumanckuit ; Jloneukuit Hau. yH-T. - Joneuk : JlonHY,
2014. - Dnekrponnblie nanubie (1 daiin).

JluckpeTHble MaTEMAaTUYECKUE MOJIENH [ DIIEKTPOHHBIHN
pecypc]: yue6noe nocodue / Coct.: B.I.J)Kutnsis,
Cropoxes B.1.; TOY BIIO «/lonenkuit HaltmoHATbHBIN
yauBepcuret». — Jloneux: lonHY, 2017. — Dnexkrponnsie
nansblie (1 daiin)

Kutnss, B. I'. IIporpammuposanue B cpeae CYB/]
Visual FoxPro [OnexTponnsiii pecypc] : yaeb. mocoodue /
B. I'. ’)Kutnss ; loneuxuii Hatl. yH-T. - Jloneuk : JlouHY,
2012. - Dniekrponnble panubie (1 daiin).

[TpakTHKyM 1O JUCKPETHBIM MaTeMaTHICCKHM MOJICIISM
[DnexTpoHHEI pecypc]: yaeOHO-METOUYECKOe TT0CoOne
/ Cocrt.: B.I'. Kutnss, Cropoxes B.1.; 'OY BI1IO
«JloHe1KHni1 HalMOHAJIBHBIA YHUBEPCUTET». — JIOHEIIK:
JonHY, 2017. — Dnexrponnsie ganubie (1 daiir)

/Jlonoanumenvnan numepamypa

AnncumMoB B.B. DnemeHThl  TeopHMM  MaccOBOTO
00CTyXKMBaHUS ¥ ACHUMIITOTMYECKOTO aHallu3a CHUCTEM:
[Yueb6. mocobue st BY30B 1O  CHEIUATHHOCTH
"Marematuka", "TTpuxn. Maremaruka', "IKOH.
kubepuernka"] / B.B. Anucumon, O.K. 3akycuio, B.C.
Jonuenko u ap. ; [lox obm. pen. B.B. Aauucumosa. - K.:
Buma mk., 1987. - 248 c.

boanua M.B. 3HaKOBbBIN CTATUCTUYECKUN aHAIN3
JMHEHHEIX Moaenek / bonaua M.B., Cumonosa I'.1.,
Tropun FO.H. - M.: Hayka, 1997. - 288 ¢

Bouapos I1.I1. Teopust MaccoBoro oOcIy:kuBaHus : yueo.
JUIsl By30B 10 HanpasiieHuto "[Ipukii. Marematuka u
nHpopmaruka" u crent. "Maremaruka" u "[Ipuki.
maremaruka" / bouapos ILI1., [leunnkun A.B. - Mockaa :
Wzn-o PYJIH, 1995. - 529 c.

Bacun A.A. Mojenu IMHaMUKH KOJUIEKTUBHOTO
noBeneHus: [/[ns By3oB no cnenuansHocty "lpuknan.
MatemaTuka"] / A. A. Bacun. - M.: U3n-80 MI'Y, 1989. -
153 c.

BBenenue B MaTeMaTHuECKOE MOJIETMPOBaHUE : [ YueO.
noco6ue a7 By30B HanpasieHus 511200 "MaremaTHka.
[Mpuknannas matemaruka'] / B. H. Ammxmun, M. b.
I'mtman, U. 3. Kennep u ap. ; [ox pen. I1. B. Tpycosa. -
M.: JIoroc, 2004. - 439 c.

20

10.

BBenenue B MaTeMaTHueCKOE MOJienupoBaHue : [ Yueo.

11
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nmocoOue s By30oB Hanpasienus 511200 "Maremaruka.
[Mpuknanuas matemarnka'] / B.H. Amuxmun, M.b.
I'mtman, U.3. Kennep u ap. ; [lox pen. I1.B. Tpycosga. -
M. : JIoroc, 2004. - 439 c.

11.

I'nenenko b.B. BBenenue B TeOprr0 MaccoBOro
obciyxxuBanus / b.B. 'nenenko, .H. KoBanenko. - 2-e 5 -
3. - Mocksa: Hayka, 1987. - 336 c.

12.

Hy6poB A.M. MHOTOMEpPHBIE CTATUCTHICCKHE METO/IbI:
Jist sxoHOMHECTOB M MeHeKkepoB / A.M. Jlyopos, B.C.

Mxurapss, JI.W. Tpommun. - M.: ®UHAHCHI ¥ CTAaTUCTHKA,
1998. - 350 c.

13.

Epmaxos C.M. Kypc craTucTHuecKOro MoIeIMpOBaHMUS:
[YVueb. mocobue asist By30B 1O CHEIUATBHOCTH
"[Mpuknamnas maremaruka'] / C. M. Epmakos, I'. A.
Muxaitnos. - M.: Hayka, 1976. - 319 c.

14.

Kanammuukos, B. B. MaremaTtnueckue METOIbI
MIOCTPOEHMSI CTOXaCTHUYECKUX MOJIeNIel 00cmy uBanus / 3
B. B. Kanamnuukos, C. T. Paues ; un. A. T. domeHKo. -
M. : Hayka, 1988. - 310,[1] c.

15.

Masanos B.B. MOMEHTBI OCTaHOBKH U yIIPaBIIsiEMbIE
ciydvaitaeie Onmyxaanus / Mazanos B.B., Buaandenko
C.B. ; PAH, Cub. ota-uue ; YuT. UH-T NpUPOJ. pECYPCOB 2 -
; OtB. pen. JI.A. Ilerpocss. - HoBocubupck: Hayka, Cub.
otn-uue, 1992. - 104 c.

16.

Camapckuii A.A. MaremaTuueckoe MOJEITMPOBAHUE:
Wnen, metoapl, mpumepsl / Camapckuii A.A., Muxaiinos 6 -
A.IL. - M.: Hayka, 1997. - 320 c.

17.

CeBactbsiHOB b.A. BepositHOCcTHBIE MOENH. - M. :
Hayxka, 1992. - 176 c.

18.

XpuctnanoBckuii B.B. Pemenue 3agau maTeMaTnaeckoro
nporpammupoBanus : (Kypc nexuwmii) / B.B.
Xpuctunanosckuid, B.I'. Epun, O.B. Tkauenko; Jlonenkui
roc. yH-T. - loneuk: Jlonl'Y, 1992. - 254 c.

71 -

~

14. N HP®OPMALMNOHHBIE PECYPCHI

http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya - Maremaruueckuii
dopym Math Help Planet

http://www.matburo.ru/ex_emm.php?pl=emmsmo — CaiiT ¢ npuMepamu pelIeHHE 3aaa4 I0
CHCTEME MacCOBOTO 0OCTYKUBaHUSI

http://math.semestr.ru/cmo/mcmo.php - CaiiT ¢ OHJIaWH-KaJbKYyJIATOPOM pEIICHUs 3a1ad I10
CHCTEME MacCOBOTO OOCITYKHBAHUS

http://lib.vvsu.ru/books/Bakalavr01/page0220.asp - Krnaccudukamusi cucteM MaccOBOTO
00CITy>)KUBaHUS

http://mondnr.ru /— MunucrepcTBo oOpa3oBanus u Hayku JloHenkoit HapomHoit pecyOmuiku
https://www.donippo.org/ — TOY OIIO «/loHeukuii  pecrnyONUKaHCKUA  HHCTUTYT
JOTIOJTHUTEIBHOTO MEAaroTHYeCKOro 00pa30BaHuUsD

http://ippo-vm.at.ua/ — Otaen marematuku Jouenxoro PUJIIO

http://resobrnadzor.ru/ — PecnyOnukaHckas ciy’)k0a TO KOHTPOJIFO W Haa3opy B cdepe
00pa3oBaHUs U HAYKH.



http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya
http://www.matburo.ru/ex_emm.php?p1=emmsmo
http://math.semestr.ru/cmo/mcmo.php
http://lib.vvsu.ru/books/Bakalavr01/page0220.asp
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/
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15. IPOT'PAMMHOE OBECIIEYEHHE

1. 1. Windows 7 PRO (xopnopatusHas suuensust JJOHHY Ne 46484614);
2. 2. Microsoft Office (koprnopatusHas muuen3us JOHHY nunenzus Ne 46472919);
3. 3. Microsoft Visual Studio (mumensus nporpammbl DreamSpark mist BbICIIUX y4eOHBIX

3aBeCHUN);

4. 4. Jluuemsun GPL, Apache, BSD mis cBoGomHOTO mporpammuoro obecnedenus: FreeLab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, Aatuupyc Kacmepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT,
Paint.NET, Gimp.

Pabouass mporpamMa paccMOTpeHa M TepeyTBEpXkJE€Ha Ha 3aceJaHuu Kadeapbl Teopuu
YOPYrOCTH W BBIYUCIWTENbHOW MaTreMaTuku umeHu akagemuka A.C. Kocmomammuanckoro c

n3MeHeHusMHU (0e3 u3meHeHuit) Ha 20 rO/I.
[Ipotokou Ne or“ 7 20 1.
3aBeayromuii. kKadeapoit B.U. Cropoxen

Pabouass mporpamma paccMOTpeHa M IEpeyTBEp)KJEHa Ha 3acelaHuM Ka(eIpbl TEOpHH
YOPYrOCTH W BBIYMCINATEIBHONM MaremMaTMkn uMmeHn akajgemuka A.C. KocMomammaHckoro c
n3MeHeHusMHU (6e3 u3meHeHwuit) Ha 20 TOJI.

(13 2

[Tpotokoa Ne oT 20 1.

3aBenyromuii. kKadeapoi B.1. CropoxeB

PaGouass mporpamma paccMoTpeHa M TepeyTBepXkJeHa Ha 3aceJaHuu Kadeapbl Teopuu
YIOPYrOCTH M BBIYUCIHUTENBHOM MaTeMaTukun uMmeHu akagemuka A.C. KocmomamumaHcKoro c¢
n3MeHeHusMH (0e3 n3meHenuii) Ha 20 TO/I.

(13 2

[IpoTokoa Ne OT 20 r

3aBenyromuii. kadeapoi B.A. Cropoxen

Pabouass mporpamma paccMOTpeHa M IEpeyTBEp)KJEHa Ha 3acellaHuM KadelIpbl TEOpHUU
YIPYrOCTH M BBIUUCIUTENbHOW MaTemaTuku wuMeHM akajgemuka A.C. KocmomamuaHCcKoro c
n3MeHeHusMu (6e3 usmenenuit) Ha20  ron.

[IpoTokoa Ne or“ 7 20 r

3aBenyromuii. kadgenpoi B.A. CropoxeB

PaGouass mporpamma paccMOTpeHa U TepeyTBEepXkJeHa Ha 3aceqaHuu Kadeapbl Teopuu
YOPYTOCTH W BBIYUCIUTEIBHON MaremaTuku uMmeHu akajgemuka A.C. KocMomamumaHckoro c
n3MeHeHusMu (6e3 usmeHenwnit) Ha20  ron.

IIporokou Ne or“ 7 20 1.

3aBeayromiuii. kageapoit B.A. CropoxeB




