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IIporpamma cocTaBieHa ¢ yderoM @elepalbHOrO TrOCYJapCTBEHHOrO 0Opa3oBaTeNbHOrO
craHjapra BhICIIero o6paszoBaHuMs 1o HanpasieHuio noxarorosku 01.04.02  IlpukiajaHas
MaTeMaTHKa M WHGMOPMATHKA, yTBEPXKIEHHOTO NpHKa3oM MHHHCTepCTBa 0Opa3soBaHHs M HayKH
Poccuiickoit ®enepanuu ot 28 aprycra 2015 r. Ne O11.

IMporpammMa y4eGHOM AUCHMIUTHHEL «[[UCKPETHBIE MaTEMATHYECKHE MOJICIIH» COCTaBJI€Ha Ha
ocgoBe I'OC BIIO mno wnanpasienuto moarotoBku 01.04.02 IlpuknagHas MareMaTHKa H
HH(pOPMATHKa, YTBEPXKICHHOMY NpHKa3oM MunucTepcTBa obpasopanus u Hayku JHP ot «04»
anpenst 2016 r. Ne 288, 3apeructpuposanHomy B Munucteperse ooctuiuu JIHP ot 22 anpenst 2016
r. Ne 1191, «ITonoxenust 06 opranu3aniu y4eOHOTro mpoliecca B 06pa3oBaTe/IbHbIX OpraHH3aluaxX
< BeIcmIero mpodeccHoHanbHOro obpasosanus Jonenkoit Haponuo# Pecrmy6muku», yTBEpKAEHHOIO
npuKa3zoM MumucTepcTBa obpasopanust u Hayku JJHP «30» oxrsbps 2015 r. Ne 750» (c
H3MEHEHHMSMH M JIONOJHEHHAMH), y4eGHOro IUuiana no HampaeieHuio moxrotosku 01.04.02
IIpuknangHas MaTeMaTHKa M MH(pOpMarhKa (MarucTepckas IporpaMma: akTyapHas MaTeMaTHKa)
(dbopma o6yuenus: ounas), yTBepxaeHHOro YuensiM CoBerom YuuBepcurera oT 31.03.2017 r.,

npotokost Ne 3 ¥ OCHOBHOM 006pa3oBaTeNIbHONM NIPOrpaMMBI, YTBEPXKIECHHOW IPHUKa30M PEKTOpa
(Ne 77/05 ot 06.05 2017 r.).

PazpaboTuuk:
ITpodeccop, AOKTOp TEXHUIECKUX HAYK,

~ mpodeccop kadenpel TEOPHHU YIPYTOCTH H
BBIYHMCIIUTENHHON MaTEMaTHKU B. U. CropoxeB

[TporpamMmMa yueGHOM AUCUMIUIAHEI yTBEPXKICHA Ha 3acelaHuH Kaepbl TEOPUH yIIPYTOCTH
¥ BBIYHUCIIUTEIBHON MaTeMaTUKH
ITporoxon Ne 15 ot 15.06.2017 r.

3apemyromuit Kapenpoi r_@—’~ B. U. CropoxeB

[MporpaMmma y4eGHOM JUCHMIUIMHBI OHOOpeHa y4eOHO-METONUYECKOH KOMHCCHEH
. (akynpTeTa MaTEMaTHKU M HH(POPMAIIMOHHBIX TEXHOJIOTHI
., IIporokon Ne 11 ot 21.06.2017 r.

IIpencenarens y4eOGHO-METOAUYECKOM
KoMHuccHH dakynpTera H. III. TToHomMapenko




ObaacTh NPUMEHEHUA M MeCTO TMCHUIIMHBI B y4eOHOM mpouecce:

VYuebHasg qucuMIUIMHA «/luCKpeTHble MaTeMaTHUECKUEe MOJEIN» OTHOCUTCA K 0a30BOM 4Ya-
CTH y4eOHOTO IJIaHa.

B pamkax npenojaBaHMs AUCHUIUIMHBI U3Y4alOTCs MaTeMaTUYECKUE MOJENIN U Pe3yJIbTaThl
aHaJIM3a AMCKPETHBIX CHUCTEM PA3JIMYHBIX KJIACCOB C MCIOJb30BAHUEM aHAIMTUUYECKUX U YHUCIICH-
HBIX METOJIOB MCCIEeIOBaHUs. B kauecTBe Mozenel Takux CUCTEM PAacCMaTpPUBAOTCS MOJENH, I10-
CTPOCHHBIE Ha OCHOBE CHCTEM U CETEll MacCOBOI'0 0OCIyKUBAaHUS. AHAIUTUUECKUE METO/IbI UCCllE-
JoBaHUs 0a3MpPYIOTCs Ha ammapare TEOpUH MAacCOBOIO OOCIYKMBaHMs, YMCICHHbIE — Ha ammapare
TEOPHH MAapPKOBCKHUX CIy4aiHBIX mporeccoB, Oco0oe BHUMaHUE YAENSACTCS aHAIU3Y U U3YUEHUIO
CBOWCTB CHCTEM, IIPEJCTABISAEMbBIX MOJICJIIMUA MacCOBOI'O OOCITYKUBAHHUSL.

Jis u3ydeHus JaHHOW y4eOHOM AUCIUILTUHBI HEOOXOIMMBI 3HAHUS, YMEHHSI M HaBBIKH, Qop-
MHUpYEMbI€ NPELIECTBYIOIIMMHU U COYTCTBYIOIUMH AUCHUILIIMHAMU Y4€0HOIO IIaHa NOArOTOBKU
OaxanaBpoB 1o HanpasieHuto 01.03.02 IIpuknagHas MaTemMaTuka 1 MHQOpMATHKA:

AJNTOpUTMBI U CTPYKTYPBI TaHHBIX

Teopust BEpOATHOCTEN U MaTeMAaTUYECKasi CTATUCTUKA

CereBble TEXHOIOTUU

CryuaiiHble IpOLECCh

Teopus cucrem

HucuunimHa «JlucKkpeTHble MaTEMAaTUUECKHUE MOJICIINY SBJISIETCS OCHOBOM JJ1 TUCIUIIIINH .
[IpennuruioMHas mpakTUKa

1.  Crpykrypa AMCHMIUIMHBI (MOOy/s)

Xapaxmepucmuka y4ueonol OucCyuUnIuHbl

01.04.02 Ilpuknannas MaTemMaTuka U nHGOpMa-
Hamnpasnenne noarotoBku
THKA
Marucrepckasi mporpamMmma aKTyapHasi MaTeMaTHKa
ITporpamma noAroTOBKU aKaJieMu4ecKas MarucTparypa
KBanuduxanus MarucTp
KonnuecTBo copepkaTeabHbIX MOyIeH 2
Jucuumnirza 6a30Boii / BapuaTUBHOMN YacTH .
. JUCHUILIMHA 0a30BOM YacTu
00pa30BaTeNbHOM MPOrpaMMbl
@DopMbI KOHTPOJIS 1 MOJyJIBbHBIN KOHTpPOJIB, 1 3K3aMeH
Mokasatemn ouHast popma o0yue- | 3aouHas ¢popma o0yue-
HUS HUS

KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEIUTOB) 4
["'ox moaroToBKM 1
Cemectp 1
KonnyecTBo yacos 144
- JIEKIIMOHHBIX 36
- IPAKTUYECKHIX, CEMUHAPCKUX 18
- 1a00paTOPHBIX -
- CAMOCTOSITEIEHOM PabOTHI 90

B T.4. HHMBHIyaJbHOE 3a/IaHUEC -
HenenpbHOE KOJTMUYECTBO YacoB, 8

B T.4. ayTUTOPHBIX 3

2. OnucaHue AMCHHUTLIHHBI

Ileau n 3axaun.
Lensamu oceoenus oucyuniunsl «/{uckpemmuvie mamemamuieckKue MOOEIU» AGIAIOMCIL:
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- (hopMHUpPOBaAHME TPEACTABICHUH Y CTYJCHTOB O TEOPETUUECKUX OCHOBAX COBPEMEHHBIX IUCKPET-
HBIX MoJIeniel 1 00 001acTAX UX MPAKTUUECKOTO MPHUIIOKEHUS;
- popMupoBaHUE YMEHHUI MPUMEHSTH OCHOBHBIC MOJIOXKEHHUS TEOPUU BEPOSTHOCTEH, TEOPHH CIIY-
YailHBIX MPOIIECCOB, TEOpUU IpadoB, TEOPHH OMHAPHBIX OTHOIIEHUH, TEOPUH MAPOCOYETAHUN, KOM-
OUMHATOPUKH U T.[I.;
- ¢opMupOBaHUE YMEHHs AEMOHCTPUPOBATH 3HAHUE U MOHMMAHHUE OCHOBHBIX ONpEeNIeHUH, Teo-
peM, aJIrOpUTMOB U METOJOB PEILIEHNUS 33]1a4 110 KypCy;
- IpUOOpETEeHNE YMEHUN CTPOUTH JIOTHYECKH BBIBEPEHHBIE PACCYKICHUS;
- (hopMUpOBaHHE YMEHHH IMOJIb30BAaTbCA METOAAMHU JUCKPETHOTO MOJEIMPOBAaHUS (B YaCTHOCTH,
TEOpUU OMHAPHBIX OTHOIICHUM, Teopuu rpadoB, METOJaMU KOMOMHATOPUKH) ISl (popMaTH3aIIH U
pelleHus NPUKIAIHBIX 3a1a4;
- pa3BUTHE HABBIKOB CAMOCTOSITENIbHON pabOThl U YMEHUN HaXOAUTh U MepepadaThiBaTh JAOMOJIHU-
TEJIbHYIO HH(OPMAIIHIO B JAHHOM MPEIMETHOM 001acTH;
- pa3BUTHE TBOPUECKOI0, HAYYHOT'O MOTEHIMANA CTYJCHTOB, UX MO3HABATEIbHBIX HHTEPECOB B 00-
JaCTU TUCKPETHBIX MaTeMAaTUYECKUX MOJEINIEH, CTUMYIMPOBAHUE K JaJbHEUIIEMY 3aHITHIO Hayy-
HOM IS TENIbHOCTHIO.

3agauu ocBoeHHs TUCHHUIJIMHBI — YCBOCHUE TEOPETUUYECKUX OCHOB M MPAKTUYECKUX HABBI-
KOB HCIOJIb30BaHUSI METOJOB MOCTPOCHUS U aHANM3a Psijia OCHOBHBIX KJIACCOB JUCKPETHBIX MaTe-
MaTUYECKUX MOJENIC — MOJIeNIel CUCTEM MAacCOBOTO OOCIY)KHMBAaHUS U MOJIEJICH CETeil MacCOBOIO
00CITyKUBaHUSI.

TpebGoBanus k pe3yJbTaTamM OCBOCHHMS AUCHMILIMHBI: [Iporiecc u3yueHus: AMCLUIIIMHBI
HampaBlieH Ha (JOPMHUPOBAHKE DJIEMEHTOB CIEAYIOIMUX KoMIeTeHuid B cooTBeTcTBrr ¢ ®I'OC BO
P® no nanHOMY HalpaBIEHUIO ITOAIOTOBKHU:

a) o0mexkyabTypHbIX (OK):

CIIOCOOHOCTH K a0CTPaKTHOMY MBIIUICHHIO, aHanu3y, cuate3y (OK-1);

TOTOBHOCTU K CAMOPA3BUTHIO, CAMOPEATU3alli1, UCIIOJIb30BAHUIO TBOPUYECKOTO MOTEHIIMAja
(OK-3).

0) oomenpodeccuonanabubix (OIIK):

CIIOCOOHOCTH CaMOCTOSITENIEHO TPHUOOPETaTh C MOMOIIBI0 HH()OPMAITMOHHBIX TEXHOJIOTHHA H
UCIOJIb30BaTh B MPAKTUYECKOM AEATENIbHOCTH HOBbIE 3HAHUS M YMEHHs, B TOM YHCIIE€ B HOBBIX 00-
JacTSIX 3HAHWM, HENMOCPEACTBEHHO HE CBSI3aHHBIX €O chepoi JesTeNbHOCTH, pacIlupsaTh U yriyo-
JATh CBOE Hay4yHOe MupoBo33peHue (OI1K-3);

CIIOCOOHOCTH HUCIOJIB30BaTh U MPHUMEHSTH YIJyOJIEHHbIE 3HaHHUS B 00JACTH MPUKIIATHON
mareMaTuku u uHpopmatuku (OI1K-4);

B) IPO(eCCHOHATBHBIX - HAYYHO-HccJIeoBaTebckas aesaTeabHocTs (IIK):

CIOCOOHOCTH MPOBOJIUTH HAyYHbBIE UCCIIEAOBAHUS U MOJIy4yaTh HOBBIC HAyYHbIE U MPUKIAJ-
HbIE PE3YJIbTAThl CAMOCTOSITEIBHO U B cocTaBe HayuHoro kosuiekTusa ([1K-1);

CIOCOOHOCTH Pa3pabaThIBaTh U aHAIM3UPOBATH KOHIENTYaJIbHbIE U TEOPETUUECKHE MOIEIH
pelaeMbIx Hay4IHBIX poosem u 3anau ([1K-2);

CIIOCOOHOCTH pa3pabaTbiBaTh M NMPUMEHATh MaTeMaTHYeCKHE METObl, CHCTEMHOE U TpHU-
KJIaJHOE TporpaMMHOe oOecriedueHre AJis pelieHus 3a7ad HayqYHOW M MPOEKTHO-TEXHOJOTUYECKON
nesrenapaoctH (ITK-3);

CIOCOOHOCTH pa3palaThIBaTh U aHAIU3UPOBATh KOHIENTYalIbHbIE U TEOPETHUECKUE MOJENN
pelraeMbIX 3a7a4 MPOSKTHOW U MPOM3BOACTBEHHO-TEXHOJIOTn4ecKoi aestenbroctu (I1K-4);

CIOCOOHOCTH pa3pabaThiBaTh U ONTUMHU3UPOBATH OU3HEC-TIJIaHBl HAYYHO-TIPUKIIAJHBIX MPO-
extoB (ITK-7);

CIIOCOOHOCTH pa3pabaThiBaTh aHATUTUYECKUE 0030l COCTOSTHUS 00JIACTH TTPUKIIATHON Ma-
TeMaTuku U uHGopMarmoHHbIX Texnosoruit (ITK-11);

B pesysabTare 0ocBOeHUSI JUCHUILINHBI CTY/I€HT 10JIZKeH:

3Hamb:

- OCHOBHBIE ONPEJEIICHUSI U TEOPEMBI TEOPHH I'padoB,
- TEOpHH MMApOCOYETaHUMH,



- Teopuu OMHAPHBIX OTHOILIEHU,

- TEOpUU NPHUHATUS KOJUIEKTUBHBIX PELICHUH,

- OCHOBHBIE I10JIOKEHHUSI OLICHKHU BJIMSIHUSI YYaCTHUKOB BBIOOPHBIX OPraHoB,

- MeToJbl (popMUPOBaHUS BBIOOPHBIX OPraHOB, TEOPUU CTPYKTYpHOro OajlaHca, a Takxe Oa-
30BbIE ITOHATHSI, OTHOCSILUECS K TEOPUU CIPABEIJIMBOrO Jeiexka, UTPOBBIM MOJAEIISAM; OC-
HOBHBI€ 3TaIlbl MATEMAaTUYECKOTO MO/IETIMPOBAHNUS;
yMeThb:

- NPUMEHATh Ha MPAKTHKE ONpPEeNeHHs Onepaluil HaJ MHOKECTBaMM, HaJl OMHAPHBIMU OT-
HOILICHUSIMU,

- BOCHPOM3BOJUTH AJITOPUTMbI IOCTPOEHUS M IIOUCKA: YCTOHUMBBIX apOCOYETAHUH, KOJIECK-
TUBHBIX PELIEHUH (Ha OCHOBE Pa3IMUHBIX MPABUI), CIIPABEAJIUBBIX JEIEKEH, paBHOBECUI
o Hamry;

- pewmarh 3a/1a4y 110 BCEM paszeiiaM Kypca ¢ OIOPOM Ha M3YyYEHHBIN TEOPETUYECKUN MaTepu-
a;

- BOCIPOM3BOAMTH JTOKA3aTEIbCTBO M3YUYEHHBIX TEOPEM, a TAK)KE CaMOCTOSTENIbHO JOKa3bl-
BaTh HECJIOKHbBIE TEOPEMBbI; MOJIb30BATHCS '€OMETPUUYECKMMU 00pa3aMu i WILIFOCTpaluu
CBOICTB KOHCTPYUPYEMBIX OOBEKTOB;

BJIa/IeTh!

- HaBBIKAMH M NMPHOOPECTH OMBIT YTEHHs YIeOHOW M HAYYHOU JUTEpATyphl B JaHHOW Ipe.-
METHOM 00J1aCcTH;

- moxbopa WHGOPMAIMK U3 PA3TMYHBIX UCTOUYHUKOB JUIS 3aHSATHA, a TakkKe JJS CaMOCTOS-
TEJIBHOTO TOCTPOEHHUSI HECIOXKHBIX MOJENed U3 00IIEeCTBEHHO-IOIUTUYECKOH U SKOHOMU-
4yecKoi cep KM3HM COBPEMEHHOI'O OOIIECTBA, AHATIOIMYHBIX U3YYEHHBIM B KYpCE;

- CaMOCTOSITEIbHON pabOThl MO U3YYEHHUIO TEOPETUUYECKOI0 MaTepuaia Kypca, peleHHIo 3a-
J1a4, B TOM 4HCJI€ HECTaHIaPTHOI'O XapakTepa.

3. Conep:xxanue THCHUIIHHBI H GOPMBI OPraHU3ANMH Y4eOHOr0 MpoLecca

B pamkax n3yuyeHus IUCHUIUIMHBI «J[UCKpETHbIE MaTEMAaTUYECKUE MOJAEIINY MPETYCMOTPEHBI
cnenyrommue GopMbl OpraHu3aIuy y9eOHOTO Tporecca: JISKIHH, TPAKTUISCKUE 3aHATHSI, CAMOCTOSI-
TenbHast paboTa CTyACHTA.

JlexiOHHBIE 3aHATHUS MPENOJIaraloT OBJIAJIEHNE TEOPETUUECKUMHU OCHOBAMH JAUCITUTUIMHBI,
MpaKTUYECKHUE — ISl OBJIAJCHUSI METOJAMH PELIECHUs IPUMEPOB U 3a7ad.

CamocrosiTenpHas padoTa CTYIEHTOB MpPEIyCMaTPUBAET BBIIOJTHEHUE JTOMAIIHUX 3aJ[aHuM,
MOJTOTOBKY K MPaKTUYECKUM 3aHATHAM, U3YUeHHE y4eOHO-METONYECKON JTUTEepaTyphl, COCTaBIIe-
HHUE KOHCIIEKTOB, IMOJTOTOBKY MPE3CHTAlMK U JTOKJIAJI0B, AHHOTAMWA CTAaTeH, 3aIUTy MPE3eHTAUN
Y JOKJIAJIOB.

Texymuit KOHTPOJIb OCYIIECTBIISIETCS IMyTEM HAIMHCAHUS CAMOCTOSITEIBHBIX M KOHTPOJIBHBIX
paboT Mo peneHu o MPAKTHUYECKUX 3aJaHHi, MOIYJIbHBIX KOHTPOJIBHBIX paObOT MO MPOBEPKE 3HAHUM
TEOPETUYECKUX TOJIOKEHHI.

B yuebHOM mporiecce NpUMEHSIOTCS aKTUBHBIE U HMHTEPaKTUBHBIE (DOPMBI IIPOBEICHUS 3aH -
TUN (pa300p KOHKPETHBIX CUTYyalUH, TUCKYCCHS, MOJIEMUKA), BHEAYAUTOPHas CaMOCTOSITENIbHAs
paboTa, OamIbHO-PEUTHHTOBAs CHCTEMa OIEHKU YCIEBAEMOCTH, JMYHOCTHO-OPUEHTHPOBAHHOE
o0ydeHue, mpobieMHOe 00yUYeHHE.

Marepuan u3naraercs ¢ HUCIHOJIb30BaHUEM OOBSICHUTEIHHO-UILTIOCTPATUBHBIX, IBPUCTHUYEC-
CKHX M HCCIIEJIOBATEILCKUX METOJIOB MpernoAaBanus. [Ipu mpoBeaeHUN JEKIINU-BU3YATU3AINHA IS
00CyXJIeHUsI MaTepuaia MHPOKO UCIIONb3YIOTCS MyJIbTUMEIUHHBIC TPE3CHTAIINH, aHUMAIIHH.

IHopsaaxoBbIi HOMEP H Kparkoe cogep:kanue TemMbl
TemMa
CopepxarenabHbli Moayab 1. O0mue BONPOChl KOHIENIIUHM TEOPETHYECKOT0 MOJeJIN-
poBaHuA

Tema 1. OG1re NOHATHS TEOPUU ‘ [Tonsitus cuctemsl U komruiekca. Ctpykrypa u Gynkmus. Op-
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CHCTEM

ranu3anus. CorictBa cucteM. D¢ hekTuBHOCTE. [lapameTpsl u
xapakrepuctuku. [Iponecc. Kiaccudukanus cucreM u mpoiec-
COB.

Tema 2. O0miue NOHATHUS TEOPUU
MOJICJIMPOBAHUS

OcHoBHBIe TpeboBanus k Moxaenu. Knaccupukamus Mojaesnei.
[TapameTpu3zaius Moemnen.

Tema 3. O01miast xapaKTepUCTUKA
3aJ1a4 MOJICTTUPOBAHUS

PazpaboTtka mozaenu. AHanu3 xapaktepuctuk. CUHTE3 CUCTe-
Mbl. JleTanbHbIN aHaIM3 CUHTE3UPOBAHHOW CHCTEMBI.

Tema 4. O0m1as xapakTepucTUKa
METOJIOB MOJICIMPOBAHHUS

Ananutuyeckue MCTO/JBI. YuciaeHHbIe MCTO/JHBI. Crarucruue-
CKHUEC MCTO/JBI. KOM6I/IHI/IpOBaHHBIe METObI

Tema 5. CityqaiiHble BEJIUUUHBI -
OCHOBHBIE ITOHSTHUS U OIpe/eIie-
HUS

CoObiTue, BeposTHOCTH. CiyuyaiiHas BemuuMHA 3aKOHBI pac-
MPEACIICHUN CIydallHbIX BEJIMYMH. 3aKOH paclpeneseHus auc-
KPETHOM CIy4allHON BeIMYMHBI. 3aKOH paclpeiesieHusl Herpe-
PBIBHOW CiIydyalHOW BeJIWMYMHBI. YHMCIOBBIE XapaKTEPUCTUKHU
Cly4dalHbIX Benu4yuH. HauvanbHble MOMEHTHI. lleHTpanbHbIE
MOMEHTBHI.

Tema 6. [IpousBoasmas GyHK-
LM U TUIIOBBIE paclpeesIeHUs
CIIyYalHBIX BEIUYUH

[TpousBomsmas ¢pynkuus u npeodpazoBanue Jlamnaca. [Ipous-
Bossuas gpynkuus. IIpeodpasosanue Jlamnaca. Tumnossle pac-
IIpeelIeHns Ciy4danHbIX BenuuuH. Pacpenenenue Ilyaccona.
I'eomeTrpuueckoe pacnpeneneHue. PaBHOMEpHBIN 3aKOH pac-
npezesieHnsi. DKCIOHCHIIMAIBHBIA 3aKOH pacrpejaenenus. Pac-
npeneneHue Opnanra. HopmupoBanHOe pacnpezneneHue Op-
naHra. ['unepskcrnoHeHUMaNbHOE pacipenenaeHue. [ unepap-
JIAHTOBCKOE pacIpeIeICHHE.

ConepxaTteJbHbIil MOIYJIb 2. Moejn CHCTEM MacCOBOT0 00CTYKHBAHMS

Tema 7. OCHOBHBIE TIOHATHS TEO-
pPHH CUCTEM MacCOBOTO 00CITY-
JKUBAHUSA

Cucrema maccoBoro obcmyxuBanus. CeTb MaccoBOro oociy-
xuBaHus. [loTok 3asBok. J[nuTenbHOCTH OOCTYKMBaHUS 3a-
aBOK. CTpaTeruu ynpasjeHHsI IOTOKaMH 3asiBOK.

Tema 8. Kitaccudukanus u xa-
PaKTEPUCTUKU CUCTEM MACCOBOTO
00CITy’)KUBaHUS

Knaccudukanus moaeneit maccoBoro oocnyknuBanus. bazosbie
mozenu. CereBrsie Mozienu. [lapaMeTpsl U XapakTEPUCTHKU
CMO. IMapametpsr CMO. O603nauenuss CMO (cuMBoHKa
Kenmamna).

Tema 9. Pexxumbl GyHKIIHOHUPO-
BaHMSICUCTEM MAacCOBOTO 00CTy-
KUBaHUSI

Pexxumbl pynkiuronupoBanus CMO. Xapakrepuctuku CMO ¢
OJTHOPOJIHBIM MOTOKOM. Xapaktepuctuku CMO ¢ HeoTHOPOI-
HBIM [TOTOKOM 33sIBOK.

Tema 10. [Tapamerpsl u XxapaxTe-
PHUCTUKHU CeTel MaccoBOro 00-
CILY’)KMBaHUS

[Tapamerpsl u xapaktepuctuku CeMO. Ilapamerpsr CeMO.
Pexumbl pynkiumonupoBanus CeMO. Xapakrtepuctuku Ce-
MO.

Tema 11. AHaTUTHUECKOE MOJIE-
JUPOBAHUE OJTHOKAHATBHBIX CH-
CTEM MacCOBOTO OOCITY)KHBaHHS

OpnnokananeHele CMO ¢ OOHOPOJHBIM IOTOKOM 3asiBOK. Xa-
pakTepucTUKH 3KcnoHeHansHoit CMO M/M/1. Xapakrepu-
CTHKHM HedKcnoHeHIManbHOH CMO M/G/1. XapaktepucTuku
HeakcnoHeHuuainbHo CMO G/M/1. Xapakrepuctuku CMO
obmtero Buaa G/G/1. Ananu3 cBoiicTB ogHoKaHabHOU CMO.

Tema 12. MHOrokaHajJbHbIE CH-
CTEMBI MAaCCOBOTO OOCTY)KUBAHUS
C OJTHOPOJIHBIM ITOTOKOM 3asIBOK

Xapaktepuctuku MHorokaHaapHO CMO M/M/K. Ananms
cBOMCTB MHOrOKaHairLHOH CMO.

Tema 13. OnHOKaHaAILHBIE CH-
CTEMBbI MaCCOBOI'0 OOCITYKUBAaHUS
C HEOJIHOPOIHBIM ITOTOKOM 3a-
SIBOK

OpnokananeHple CMO ¢ HEOJHOPOIHBIM IIOTOKOM 3asIBOK.
Xapakrepuctukun u cBoiictBa JIO BII. Xapaktepuctukum u
coiictBa J1O OII. Xapakrepuctuku u cBoiictsa /IO All. 3axo-
HbI COXPaHEHHSI.

Tema 14. Pa3oMKHYTBIE CETH
MaccoBOro 00CITYy>)KMBaHUS C OJ1-
HOPOJHBIM

PazomkHyTBIe SKCIOHeHITMANBHBIE CeMO ¢ OqHOPOAHBIM TO-
TOKOM 3asiBOK. Omnucanue pa3oMKHYTHIX. Pacuer koaddurinen-
TOB Tepefad W HHTCHCHBHOCTEH ITOTOKOB 3asBOK B Y3JIax
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IIOTOKOM 3as1BOK

PCeMO. IlpoBepka yciioBusi OTCyTCTBUA Neperpy3ok B CeMO.
Pacuer y3n0Bbix xapaktepuctuk PCeMO. Pacuer cereBbix xa-
paktepuctuk PCeMO. Ananu3 cBoicTB pazoMKHYTHIX CeMO.

Tema 15. 3aMKHYTBIE CETH Mac-
COBOT'0 00CITYXHBaHUA C OHO-
POJIHBIM

IIOTOKOM 3as1BOK

3aMKHYTbIe 3KcrnoHeHuaibHble CeMO ¢ 0HOPOAHBIM IOTO-
KoM 3asBoK. Onmcanue 3aMKHYThIX CeMO. Pacuet koadduru-
eHToB nepeaau B y3nax 3CeMO. Pacuer xapakrtepuctuk 3Ce-
MO. Ananu3 cBoiictB 3aMKHYThIX CeMO.

Tema 16. DnemeHTHI TEOPUU
YHCICHHOTO MOJAEIUPOBAHUS U
CIIy4alHBIX IIPOLIECCOB

UuciieHHOE MOJEIMpPOBaHKUE (MOJIETH CIy4yalHBIX MPOLIECCOB).
[TonsiTue cny4vaitHoro npouecca. CiydaiHbIe IPOLIECCHI C JUC-
KPETHBIMU COCTOSIHUSAMU. [lOHSATHE MAapKOBCKOIO Ciy4ailHOIrO
npouecca. [lapamerpsl MapKOBCKOro CIIy4ailHOrO Ipolecca.
XapaKkTepUCTUKU MapKOBCKOIO Cily4alHOro mpouecca. Mero-
Il pacdyeTra MapKOBCKHUX MoJielei. Dproamdeckoe CBOHCTBO
CIIy4alHBIX MTPOLECCOB. MapKOBCKHE MPOLECCHI C JUCKPETHBIM
BpemMeHeM. MapKoBCKHUE MPOIECCH] C HEMPEPHIBHBIM BPEMEHEM.

Tema 17. MapkoBckue Mozenu
CHCTEM MacCOBOI'0 0OCITyKHBa-
HUs

OpnnokanansHass CMO 6e3 nakornmurens (M/M/1/0). Muoroka-
HanbHast CMO 6e3 nakonutens (M/M/N/0).

Tema 18. Bapuanuu MapKoBCKUX
MoOJIeJIeN cucTeM MaccoBOro 00-
CITY’)KHBaHUS

OpnnokananeHags CMO ¢ HakONUTENEM OIPaHUYEHHON €MKOCTH
(M/M/1/r). Onnokananeaass CMO ¢ HakomUTeJIeM HEOrpaHu-
yenHoi emkoctu (M/M/1). Muorokanansnass CMO HakonuTe-
nem orpanndeHHol émkoctu (M/M/2/1). Onnokananeaas CMO
C HEOJHOPOJHBIM MOTOKOM 3asBOK U OTHOCHUTEIHHBIMU MPHO-
PUTETAMHU.

Temarndeckuii niian

Coaep:xarejbHblii MOAYJIb 1. O01Me BOPOCHI KOHIENIIUA TEOPETHYECKOr0 MO TUPOBAHUS

Ha3zBanus cogepaTe bHbIX
MoJyJieil U TeM

Koan4yecTBo 4acoB

Ouynas ¢opma 3aounas opma

B T.Y. B T.4.
= =
8 D) O < g 8 (D) (0] < §
8 S 2% T 8 S 3| T
Q 0 A Q oo} 0
= 5 T |5 = x4 T | B
= ) o, SR = ) a, s 5 =
= 5] o8 & & = o) o8 & &
=1 =) &R 9o >0 5| £ & & o 0o
~ = < o@ O % = < oLO = O
) = Qg SIS s ) E Qe 8 5
= 5 ) oﬂgg = 5 ) oﬁ-gﬁ-
Sl e |2 = g8l e |2 =
E| 2|2 |z E| B2 | =
< <
o = o =
Tema 1. OG1ure HOHATHSA TEOPUU
B P 8| 2]1|0|5|0

CHUCTEM

Tema 2. O061re TOHATHS TEOPUH
MOJIEJTMPOBAHUS

Tema 3. OGias xapakTeprCTHKA
3a/1a4 MOJICIMPOBAHHS

Tema 4. OGias xapakTepHCTHKA
METOJI0B MOAETHUPOBAHU

Tema 5. CiryuaiiHble BEINYHUHBI -
OCHOBHBIE MTOHATHS ¥ ONIPEEIICHUS

Tema 6. [IpousBosmas GyHK-




U U TUIIOBBIC pACIIPCACIICHUA
CJIyLIaI\/'IHBIX BCINYHNH

Hroro no 1 cogepxaresbHOMY
MOYJII0

48

12| 6 | 0 | 30

COI[ep)RaTeJILHLIﬁ MOAYJb 2. Mojaeaun CHCTEM MacCOBOI0 Oﬁcﬂy)KI/IBaHI/IH

Ha3Banus coxep:kaTejJbHbIX
MoaYyJIeil M TeM

Koaun4yecTBO 4acoB

Ounas gopma

3aounas popma

BCETO

B T.4.

B T.4.

JCKIHU
MPAKTUYECKUE
nabopaTopHbIe

CaMOCTOSTEIIbHAS

pabota

VHIUBUyaJIbHas

pabota

BCETO

JIEKIITUH

MPaKTHYECKHE

nabopaTopHbIe

CaMOCTOATCIIbHAsA

pabora
WHIMBUIyalbHas

paborta

Tema 7. OcHOBHEIE TIOHATHS TEO-
PHH CHCTEM MacCOBOTO 00CITYKHBa-
HUs

Tema 8. Kitaccudpukanus u xa-
PAKTEPUCTUKH CHCTEM MAcCOBOTO
00CITyXKUBaHU

Tema 9. Pexxumbl HyHKIIMOHHPOBA-
HUSICUCTEM MAacCOBOT'O 00CITyKHBa-
HUS

Tema 10. ITapamerpsl 1 xapakre-
PHUCTHKH CeTei MaccoBOT0 00CTy-
KUBaHUSI

Tema 11. AHanuTHUECKOE MOIETH-
pOBaHI/Ie OJHOKAHAJIBHBIX CUCTEM
MaCCOBOI'o O6CJ'Iy>KI/IBaHI/I$I

Tema 12. MHOrokaHaJILHEIE CUCTE-
MBI MaCCOBOT'O OOCITYy>KHBaHHUS C
OJTHOPOJTHBIM TTOTOKOM 3asIBOK

Tema 13. OnHOKaHAIBHBIE CHUCTE-
MBI MaCCOBOT'O OOCITy>KHBaHHUS C
HEOJIHOPOJTHBIM MIOTOKOM 3asBOK

Tema 14. PazomMkHyTbIE CETH Mac-
COBOT'0 00CITY)KHBAHUSI C OJTHOPOI-
HBIM

OTOKOM 3asiBOK

Tema 15. 3amkHyTBIE ceTH Macco-
BOT'0 00CITY)KHBAHUS C OTHOPOIAHBIM
IIOTOKOM 3asIBOK

Tema 16. DneMeHTHI TEOPHU YHC-
JICHHOT'O MOJICTTUPOBAHUS CITy4aii-
HBIX MTPOLIECCOB

Tema 17. MapkoBckue Mozenu
CHCTEM MaCCOBOTO O0CITyKMBaHHS

Tema 18. Bapuaiiin MapKOBCKHX




MOJIeJIEN CHCTEM MAacCOBOro 00CIIy-

JXUBAHUA

Hroro no 2 coxepxateibHOMY 96 | 241121 0 |60 0
MOYJTI0

Bcero yacos 1441 36 | 18| 0 [ 90| O

4. Mertoanueckue peKOMeHIAUMHU JIA NMPOBeJeHUs] JeKIHMOHHBIX, MPAKTHYECKUX M J1ado-
PAaTOPHBIX 3aHATHIA.

JIaGoparopHble 3aHATHS HE MIPEyCMOTPEHbBI Y4EOHBIM IJIAHOM.

TEMBI JIEKIIUOHHBIX 3AHSATUN

o Konuuecmeo

wn Ha3zeanue memoi waCos

1 |OOmue mOHATHS TEOPHUH CHCTEM 2

2 |O0mue ToHATHS TEOPUN MOJIEIINPOBAHUS

3 |O6mas xapakTepucTuka 3a1ad MOJEINPOBAHUS 2

4 |O6mas xapakTepuCcTHKa METOA0B MOICITHPOBAHUS 2

5 |CnyvaiiHble BETUYMHBI - OCHOBHBIE OHATUA U ONPEICICHUS 2

6 [[IpomsBopsimas GyHKIUS U TUIIOBBIE paclpeesieHus CIIyYaiHbIX BETUYHH 2

7 |OcHoOBHBIE IOHSTHS TEOPUH CUCTEM MACCOBOTO OOCITY>KUBAHHUS 2

8 |Kmaccudukanus u XapaKTEPUCTHKHA CHCTEM MacCOBOTO 00CITYKMBAHHUS 2

9 |Pexumbl (YyHKIIMOHUPOBAHHS CUCTEM MaCCOBOT'O OOCITY)KUBaHUS 2

10 [[TapameTpsl 1 XapaKTEPUCTUKU CETEH MACCOBOIO OOCITYKHBAHUS 2

11 |AHaJMTHYECKOE MOJCIUPOBAHUE OJHOKAHAIBHBIX CUCTEM MacCOBOT0O OOCITYKUBaHUS 2

12 |MHorokaHajgbHBIE CHCTEMBI MACCOBOTO OOCITY)KMBAHHUS C OJHOPOIAHBIM IIOTOKOM 3asBOK 2

13 |OnHOKaHaJIBHBIE CHCTEMBI MACCOBOTO OOCIY)KHBAHHUS C HEOTHOPOIHBIM OTOKOM 3a- 5
SIBOK

14 |Pa3oMKHYTBIE CETH MAacCOBOTO OOCITYKUBAHUS C OJHOPOIHBIM 5
MOTOKOM 3a5IBOK

15 [3aMKHYTBIE CETH MAacCOBOT'0 OOCITYKHBAaHUS C OAHOPOIHBIM 2
MOTOKOM 3a5IBOK

16 [OnemMeHThI TEOPUHU YHMCIEHHOTO MOAETHPOBAHUS CIy4YaiHbIX MIPOIECCOB 2

17 |MapkoBCKHE MOJICIIH CUCTEM MACCOBOI'0 OOCITYKUBaHUS 2

18 [Bapmammm MapKOBCKUX MOJIENIEH CHCTEM MAacCOBOTO OOCITYKUBAHUS 2
BCEI'O 36

TEMbI IPAKTUYECKUX 3AHATUHA
Ne Konuuecmeo
wn Has3zeanue memut waCos

1 |OcHOBHBIE TIOHSATHSA, HMCIOJb3yeMble B MojeaupoBaHuu. OO01acTh NMPUMEHEHUS 5
MOJIETIUPOBAHUS.

2 |PemreHue 3a/a4 aHaIM3a U CUHTE3a, HAIIPABJICHHBIX HA TIOCTPOCHUE ONTHUMAIBHBIX
CHUCTEM B COOTBETCTBHUHU C BHIOpaHHBIM KpuTepueM 3¢ (HEKTUBHOCTH, KaYeCTBEHHAS 2
XapaKkTepUCTUKA (TapaMeTphl U XapaKTEPUCTUKH ) JTF0O0H CUCTEMBI

3 |[Iporecc, kiraccuuKamms CUCTEM H IPOIIECCOB 2

4  Mopenb, k1accuUKaIUs MOCIICH; TapaMeTpHU3aIiis MOJIEIICH; 3a/1a4d MOJIEITHPO- 2
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BaHMsI; pa3paboOTKa MOJEIHN  METOJIbI MOJICTTUPOBAHMS

DJIEMEHTHI TEOpPUU BepOSTHOCTEH. OCHOBHBIC TMOHATHS: COOBITHE, BEPOSTHOCTD,
ciydaiiHag BennunHa (CB). 3akonsl pacnpenenenus: nuckpetHoir CB, Henpepsis-
Hoil CB

UucnoBeie xapaktepuctuku CB. IlpouwsBomsmas (yHkmus u mnpeoOpasoBaHHE
Jlamtaca

Tunossle pacupenenenus CB

Cuctema MaccoBoro oociyxuBanus (CMO). Iucuumuimaa Oydepusamnuu, IUCIIU-
IJIMHA 00CTyKUBaHUS

Cetb MaccoBoro obciyxuBanusi CeMO). [ToTok 3asiBOK ¥ €ro OCHOBHAsI XapakKTe-
PHCTHUKA — MHTEHCUBHOCTh. OCHOBHBIC BUIBI (THITBI) CITyYaiHBIX TTIOTOKOB.

BCEI'O

18

TOB.

MeToauuyecKue P€KOMEHIANMHA MO0 OpraHU3alu CaMOCTOSITEIbLHOM paﬁoTLI CTyaA€H-

OPI'AHUM3AIIUSI CAMOCTOSTEJBLHOM PABOTHI CTYJIEHTOB

Ne
n/n

Ha3zeanue memui

Konuuecmeo
uacoe

OOmme nousitusi Teopun cucreM. [lonsatust cucremsl U komiiekca. CTpyKTypa
u ¢ynkuua. Opranuzauus. CpoiictBa cucteM. D¢ddekruBHocTs. [lapamerps u
xapaktepucTtuku. Iponecc. Knaccudukanus cuctem u mpoueccos.

OO0mue MOHATHS Teopuu MojaeaupoBaHusi. OCHOBHBIC TPeOOBAHUS K MOJCIIH.
Knaccudukanust moaeneit. [Tapamerpusamnus moienei.

OO01mas xapakTepucTHKA 3aJa4 mMojaeaupoBanus. Papaborka monenu. AHa-
3 xapaktepucTuk. CuHTe3 cucTteMbl. JleTanbHbI aHalW3 CHUHTE3MPOBAHHON
CHCTCMBI.

OO0urasi XapakTepucTUKA METOI0B MOAeJIMPOBAHUA. AHATUTUYECKHE METO/IBI.
Uncnennsie MeTopl. CTaTucTHUECKHE MeTOIbl. KOMOMHIpOBAaHHBIE METOIBI

CayuaiiHble BeJJMYHHBI - OCHOBHbIE MOHATHSA U onpeneaeHusi. CoObITHE, Be-
posiTHOCTB. CilydaliHasi BeIMYMHA 3aKOHBI paclpeiesieHuil ciydyailHbIX BEJIMYMH.
3aKOH pacnpeesIeHus] JUCKPETHOH CITydaliHOM BEIMYMHBI. 3aKOH PACIPENETICHUS
HEIIPEPBIBHON CIy4allHOW BENWYMHBI. UHMCIIOBBIE XapaKTEPUCTUKH CIIydailHBIX
Benn4YuH. HavanbHble MOMEHTBI. LleHTpanbHbIe MOMEHTHI.

[IponsBoasimasi PyHKIHMA U THIIOBBIC Pacnpele/IeHusl CIyYaHHbIX BeJIUYHH.
[IpousBosmas Gyukius u npeodpazoBanue Jlammaca. [IpousBossiias QyHKIuI.
[TpeoOpa3oBanue Jlannaca. TunoBsle pacnpeneneHus ciydyailHbIX BeluuyuH. Pac-
npenenenue Ilyaccona. I'eomeTpuueckoe pacrnpeneneHre. PaBHOMEPHBI 3aKOH
pacnpeneneHus. OKCIIOHEHIMAIBHBIN 3aKOH pacnpezeneHus. PacnpeneneHue
Opianra. HopmupoBaHHOe pacnpezeneHne OpiaHra. [ Hnep3KCrnoHEeHIMaIbHOE
pacnpenenenue. [ unepapiaHroBcKoe paclpeieacHue.

OCHOBHbBIC NMOHSITHA TEOPHMH CHCTEM MAacCCOBOro oodciay:kuBaHus. Cucrema
MaccoBoro ooOcmyxuBanus. CeTb MaccoBoro ooOcmyxuBaHus. [lOTOK 3asiBOK.
JlmuTenbHOCTh 00CTy)KMBaHUs 3asBOK. CTpaTeruu ympaBieHHS MOTOKaMHU 3a-
IBOK.

Kaaccndukanmus n XapaKTepuCTHKH CHCTEM MacCOBOI0 00C/Iy:KHBaHHUS.
Knaccudukanust moaeneit maccoBoro oocimyxuBanus. bazosie Mogenu. CeTeBbie
mopenu. [Tapamerpsl u xapaktepuctuku CMO. ITapamerpsr CMO. O603HaueHus
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CMO (cumBonuka Kennamnna).

PesxkxMbl QyHKIIMOHUPOBAHHMSI CHCTEM MACCOBOIr0 00CHY:KUBAHMS. PexuMbl
¢ynkunonupoBanuss CMO. Xapakrepuctuku CMO ¢ 0IZHOPOIHBIM MOTOKOM.
Xapakrepuctuku CMO ¢ HEOTHOPOAHBIM TOTOKOM 3asIBOK.

10

I[lapaMeTpbl U XapaKTEPUCTHKHU ceTeil MaccoBoro oocay:kuBanus. [lapamer-
pol u xapaktepuctuku CeMO. Iapamerper CeMO. Pesxxumbl pyHKIIMOHUPOBAHHS
CeMO. Xapakrepuctuku CeMO.

11

AHaJIMTHYeCKOe MOJeTHPOBAHHE OJHOKAHAJIBbHBIX CHCTEM MAacCOBOIro 00-
cayxuBaHus. Ognokananbabie CMO ¢ OJTHOPOJHBIM MOTOKOM 3asiBOK. Xapak-
TePUCTUKH dKCroHeHInansHo CMO M/M/1. XapakTepuCTHKU HEIKCIIOHCHITH-
anpHOi CMO M/G/1. Xapakrepuctuku HedkcnoHeHmanpbHoi CMO G/M/1. Xa-
paktepuctukn CMO o6mero Buma G/G/1. AHanu3 CBOICTB OJHOKAaHAIBHOM
CMO.

12

MHOrokaHa/JbHble CHCTEMbl MACCOBOr0 00CJIYKHBAHUSI C OJHOPOAHBIM II0O-
TOKOM 3afIBOK. XapakTepuUCTHKH MHorokaHanbHoii CMO M/M/K. Anamus
CBOMCTB MHOTrOKaHainbHOU CMO.

13

OnHoKkaHAJIbHBIE CHCTEMbI MaCCOBOI0 00C/IYKUBAHUS C HEOJAHOPOJAHBIM I0-
TOKOM 3asaBOK. OnHokaHansHbie CMO ¢ HEOJAHOPOIHBIM MOTOKOM 3asiBOK. Xa-
paktepuctuku u cBoiictBa /1O BII. Xapakrepuctuku u coiicta J{O OII. Xapak-
tepuctuku u cpoiictBa JJO All. 3akoHbI cOXpaHEHUSI.

14

Pa3oMKHYTBIE C€TH MacCOBOT0 00CIY:KMBAHUSA C OJHOPOIHBIM

MOTOKOM 3asiBOK. PazomkHyThIe skcnioHeHIMalIbHble CeMO ¢ 0JHOPOJHBIM I10-
TOKOM 3asiBOK. OmnucaHue pa3oMKHYTHIX. Pacuer ko3 dummeHToB nepenay u uH-
TEHCUBHOCTEW MOTOKOB 3asBOK B y31max PCeMO. [IpoBepka ycinoBusl OTCYTCTBUS
neperpy3ok B CeMO. Pacuer y3io0Bbix xapakrepuctuk PCeMO. Pacuer ceTeBbix
xapakTtepuctuk PCeMO. Ananu3 cBoiicTB pa3oMkHYThIX CeMO.

15

3aMKHYTBIE CeTH MACCOBOI0 00CIYyKHBAHUSA C OJHOPOAHBIM IIOTOKOM 32-
SIBOK. 3aMKHYTbI€ SKcIIOHeHIIHaabHble CeMO ¢ 0JJHOPOIHBIM ITOTOKOM 3asIBOK.
Onucanue 3aMkHYThIX CeMO. Pacuer ko3 uunentoB nepenau B yznax 3Ce-
MO. Pacuer xapaktepuctuk 3CeMO. Ananu3 cBoiicTB 3aMKHYThIX CeMO.

16

JIeMEHTBI TEOPHH YMCICHHOT0 MOACJIMPOBAHNS CIy4alHbIX MPOLIECCOB.
UncnenHoe MojieTupoBaHue (MOENH cilydallHbIX mpoueccos). [lonarue ciy4aii-
HOro npouecca. Ciy4aiHbIE IPOLIECCHI C JUCKPETHBIMU COCTOSIHUAMU. [loHsATHE
MapKOBCKOT'0 CIydailHOro npouecca. [Tapamerpsl MapKOBCKOTO CIy4ailHOTO
npouecca. XapakTepUCTUKH MapKOBCKOT'O CIIy4allHOTo mporecca. MeToel pac-
yeTa MapKOBCKUX MoJeNel. Dproanyeckoe CBOMCTBO CIy4yalHBIX IPOIECCOB.
MapKOBCKHE MPOLIECCH C JUCKPETHBIM BpEMEHEM. MapKOBCKHE MPOLIECCHI C He-
[IPEPBIBHBEIM BPEMEHEM.

17

MapkoBCcKHe MOJeJH CHCTEM MaccoBOro oodciay:kuBaHusi. OnHOKaHATbHAS
CMO 6e3 nakomnutenss (M/M/1/0). MuorokanansHass CMO 06e3 HakomuTemns
(M/M/N/0).

18

Bapuauuu MapkoBCKHX MojeJieil cucTeM MaccoBoro oociay:xkuBanusi. OmgHo-
kaHanpbHast CMO c Hakomutenem orpanudeHHoit emxoctu (M/M/1/r). OgHoka-
HainbHass CMO ¢ HakomuTeneM HeorpanuueHHOM emkoctu (M/M/1). Muoroka-
HanbHass CMO Hakomnutenem orpanudeHHou émkoctu (M/M/2/1). OgHoKaHab-
Hast CMO ¢ HEOAHOPOIHBIM MTOTOKOM 3aiBOK U OTHOCHUTEJIbHBIMU TPUOPUTETAMU.

BCET'O

90

6.

I/IHJII/IBI/IIIyaJleble 3alaHUsd COACPKATCH B METOAUYECCKHUX YKA3aHUAX.
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NuauBuayanbHas pa6ora
CucreMbl MACCOBOI0 00CTY:KMBAHUS
Henan: osradenue ymenuem npoekmupogams cuCmemvl MAcco8020 0OCIYHCUBAHUS

1. B oiHOKaHANBbHYIO CHCTEMY OOCITYKMBaHUS MOCTYHAIOT 3asiBKU JIBYX KJIaCCOB C MHTEHCHUBHO-
crsimu 0,3 1 1 3a9BOK B ceKyHIy. IHTEHCHBHOCTH UX OOCITYXHBAaHUS COOTBETCTBEHHO paBHbI 0,5 1
5 3asBOK B cekyHy. a) ChopmynupoBaTh yClIOBUS, IPU KOTOPHIX BpeMs IpeObIBaHUs 3asiBOK 1-TO
Kiacca Oyzaer paBHO 2 cexyHubl? 0) Uemy Oynmer paBHO Bpemsi mpeObIBaHHS 3asgBOK |-ro Kiacca,
€CJIU MPU TEX ke yCIOBUIX UHTEHCUBHOCTh UX MOCTYIJICHUS YBEJIUYUTCS B JiBa paza? B) Uemy Oy-
JIeT paBHO BpeMsl MpeObIBaHUS 3asiBOK 1-TO Kilacca, €Cld MPH TeX e yCIOBUAX MHTEHCUBHOCTH MX
00cCyXKUBaHUS YBEITUUMUTCA B J1Ba paza?

2. IHTEHCUBHOCTb MOCTYIIJICHUS 3a8BOK B Pa30MKHYTYIO Tpexy3iioByto CeMO paBHa 2 3asBKU B
cekyHay. Cpennee uuciio 3asBok B y3nax CeMO coorBeTcTBeHHO paBHO: 2, 4 u 6. Onpenenuts
cpeaHee BpeMs peObIBaHMs 3asiBOK B CETH.

7. KoHTpo/bHBIE BONPOCHI K NPOMEKYTOYHOH aTTecTANMU

1. TlousTtus cuctemsl u Komruiekca. Ctpykrypa u ¢pyakius. Opranuzanus. CBocTBa CHCTEM.

2. DOddexruBHoctb. Ilapamerpel u xapakrepuctuku. Ilpounecc. Knaccubukanus cucrem u
IIPOLIECCOB.

3. OcHoBHble TpeOoBanus k Moaenu. Knaccudukanus mogeneit. [Tapamerpuzanus Moaenei.

4. Pa3paboTka moxenu. AHanu3 XxapakTepucTuk. CHHTE3 CUCTeMBI. JleTaabHbII aHaIu3 CUHTE-
3UPOBAHHOM CHUCTEMBI

5. Anamutnueckue MeTojbl. Yucnenusie Metoasl. Ctatuctuueckue Metoibl. KoMOMHMpOBaH-
HBIE METO/IbI

6. CoOsiTue, BeposiTHOCTh. CiydaiiHas BeMYMHA 3aKOHBI PACIPENCICHUN CITy4allHBIX BEIH-
YHH.

7. 3aKoH pacrpeiesieHus] AUCKPETHOW CIydaiHOW BEJWYUHBI. 3aKOH pacIpeiesieHUus] Hempe-
PBIBHOM CIIy4ailHOW BEJIMYMHBI.

8. UwucroBble XapaKTCPUCTHUKU CIy4alHBIX BenwunH. HawyanbHble MOMEHTHI. lleHTpanbHBIE
MOMEHTHI.

9. [IIpousBomsmias GpyHKIuMs U npeodpazosanue Jlamnaca. [IpousBomsmas ¢pynknus. [Ipeodpa-
3oBanue Jlamaca. Tunosele pacupeneneHus ciydaiHsix BenuuuH. Pacpenenenue Ilyaccona. I'eo-
METPUYECKOE pacpeIesICHUE.

10. PaBHOMepHBI 3aKOH pacipeeneHus. DKCIOHEHIIMAIbHbIN 3aK0H pacnpenenenus. Pacnpe-
nenenue Dpinanra. HopmupoBanHoe pacnipeneneHue Jpianra.

11. T'unepskcnoHeHIMAIbHOE paclpeieieHre. [ unepapianroBckoe pacnpeieneHue.

12. Cucrema maccoBoro obciyxuBanusi. CeTb MaccoBoro oocmyxxkuBanus. [lorok 3asBok. [yn-
TEJIbHOCTh OOCITy>KUBaHMs 3a1BOK. CTpaTeruu ynpasieHus: HOTOKaMHU 3asBOK.

13. Kiaccudukanus Mojeneit MmaccoBoro oociyxuBanus. bazoBeie Mojgenu. CeTeBbIe MOJICIH.
[Tapametpsl u xapakrepuctuku CMO. [Tapamerpsr CMO. O6o03Hauenusst CMO (cumBoninka Ken-
Jana).

14. Pexxumsl ¢pynkunonuposanusi CMO. Xapakrepuctuku CMO ¢ 0JHOPOAHBIM HOTOKOM. Xa-
paktepuctuk CMO ¢ HEOTHOPOIHBIM ITOTOKOM 3as1BOK.

15. ITapamerpsl u xapaktepuctukun CeMO. ITapamerper CeMO. Pexxumbl QpyHKIIMOHUPOBAHUS
CeMO. Xapakrepuctuku CeMO.

16. Onnoxananbabie CMO ¢ 0THOPOAHBIM TTOTOKOM 3asIBOK.

17. Xapaxrepuctuku skcroHeHuuansHoit CMO M/M/1.

18. XapakrepucTtuku HeskcnoHeHnuanbHoit CMO M/G/1.

19. XapaxrepucTtuku HedkcnoHeHIanpHoi CMO G/M/1.

20. Xapakrepuctuku CMO obmero Buga G/G/1.

21. Awnamu3 cBoiicTB oHOKaHABEHO CMO.



22.
CMO.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
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Xapakrepuctuku MHorokaHanbHoiik CMO M/M/K. AnHanmu3 CBONCTB MHOTOKaHAJIbHOU

OpnnokanansHple CMO ¢ HEOJHOPOIHBIM ITOTOKOM 3asIBOK.

Xapakrepuctuku U cBoiictBa IO BII. Xapakrepuctuku u coiictsa 1O OII.
Xapakrepuctuku u cBoiictBa JlO AIl. 3akoHbl cOXpaHEHUS.

PazomkHyThIe 5KcOHeHIMANIBHBIE CeMO ¢ 0qHOPOAHBIM ITOTOKOM 3asBOK.

Pacuer k03¢ pumeHToB nepenady ¥ MHTEHCUBHOCTEH MOTOKOB 3as1BOK B y31ax PCeMO.
IIpoBepka ycioBust oTcyTcTBHS nieperpy3ok B CeMO.

Pacuer y3n0Bbix xapaktepuctuk PCeMO.

Pacuer cereBbix xapakrepuctuk PCeMO.

AHanu3 cBoiicTB pa3oMKHYThIX CeMO.

3amMKkHYThle 3KcHoHeHIMalibHble CeMO ¢ OIHOPOIHBIM MOTOKOM 3asBOK. OmnucaHue 3a-

MKHYTBIX CeMO.

33.
34.
35.
36.
37.
1ecca.
38.
JIeNCH.
39.

Pacuet xoadpumnmenTor nepenay B yzmnax 3CeMO.

Pacuer xapakrepuctuk 3CeMO. Ananu3s cBoiicTB 3aMKHYThIX CeMO.

YucneHHoe MoieIpoBaHue (MOJIETH CIy4alHBIX MPOIIECCOB).

[Tonsitue cnyuaitnoro mpouecca. CiydaifHbie IPOIECCHI C AUCKPETHBIMU COCTOSIHUSIMH.
[TonsiTHE MapKOBCKOTO ciydaifHOTro mpoiecca. [lapaMeTpbl MapKOBCKOTO CIIy4aiiHOTO Mpo-

XapaKTepI/ICTI/IKI/I MapKOBCKOT'O CHy‘l&ﬁHOFO mponecca. MeTtobl pacu€Ta MAapKOBCKHUX MO-

9pFO,I[I/I‘IeCK06 CBOMCTBO CJ'Iy‘I@.ﬁHBIX IIpoucCcCoB. MapKOBCKI/Ie mpouccCbl ¢ NUCKPCTHLBIM

BpeMeHeM. MapKOBCKUE MPOIIECCHI C HENTPEPHIBHBIM BPEMEHEM.

40.
41.
42.
43.
44,
45.
TaMH.

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

Muorokananeaas CMO 6e3 nakonutens (M/M/N/0).

OpnnokanansHass CMO ¢ HakonuTteneMm orpaHudeHHoi emkoctu (M/M/1/r).

OpnnokanansHast CMO ¢ HakonuTesaeM HeorpaHnueHHoH emkocta (M/M/1).
MuorokanansHas CMO HakomnuTeneM orpannueHHoi émkoctu (M/M/2/1).
OpnnokanansHasi CMO ¢ HEOJHOPOJHBIM MOTOKOM 3asiBOK U OTHOCHUTEIBHBIMU MPUOPHUTE-

8. O0pa3en MOAYJILHOTO KOHTPOJIA

roy BIO IOHEIKUA HAIITMOHAJIbHBI YHUBEPCUTET»
@daxyapTeT MaTEMaTUKU U MTHPOPMAIIMOHHBIX TEXHOJIOTUH

Hanpaenenue noocomosru: 01.04.02 IIpuknaonana mamemamuka u uHghopmamuxa
Maeucmepckas npoepamma: AKMYapHas Mamemamuxa

Ipoepamma noozomosku: akademuuecKkas mazucmpamypa

Cemecmp 1

Vuebnas oucyunauna uckpemnvie mamemamuueckue mooenu

1.

MOAYJIbHAA KOHTPOJIbHASI PABOTA
BAPUAHT Ne3

OcHoBHble TpeboBanus k Mojenu. Kimaccudukarms moneneit. [Tapamerpusanus Moaene.

2. Tlapamerpsl u xapaktepuctuku CeMO. Ilapamerpsr CeMO. PexuMbl (pyHKIMOHMPOBAHUS
CeMO. Xapakrepuctuku CeMO.

VYTBEp)KICHO Ha 3aceiaHuM KadeIpodl TeOpHH YNPYroCTH M BBIYUCIUTEIBHOM MaTeMaTHUKH, MPOTOKON Ne

13

oT

3aB. kadenpoi

IIpenon

< > 20 r.

aBaTCJiib




Hw

10.

11.
12.

13.

14.

15.

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

23.
24,
25.
26.
27.
28.
29.

14

Kputepun oneHuBaHus MO1YJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 20
3aganue 2 20
Bcezo 40

Teopemuueckue 60npocwl K IK3AMEHY
[TonsTus cucremsl u koMiiekca. Ctpykrypa u pynkius. Opranuzaius. CBOMCTBA CUCTEM.
OddextuBnocts. [lapamerpsr u xapakrepuctuku. I[Iporecc. Knaccudukarus cucrem u
IIPOLIECCOB.
OcHoBHuble TpeboBanus k moaenu. Knaccudukanus moneneit. [lapamerpusarus Moaenen.
Pa3pabotka mogenu. Ananu3 xapakTepucTuk. CuHTe3 cucTeMsl. JleTanbHblii aHaau3 CUHTe-
3UPOBAHHOW CHCTEMBI
Ananutnueckue Metoasl. Uncnennsie MeToapl. Ctatuctuueckue MeTosl. KoMOuHupoBaH-
HbIE METO/IbI
CoOsbiTue, BeposTHOCTb. CilyuaiiHasi BeJIMYMHA 3aKOHBI paclipe/iesIeHUil CilydyallHbIX BeJIU-
YHH.
3aKOH paclpeneNeHusl NUCKPETHOW ClIy4aliHOM BEIMYMHBL. 3aKOH paclpeicsieHUusl Helpe-
PBIBHOH CIIy4aiiHOW BEJIMYMHBI.
UucnoBble XapaKTEpUCTUKU Clay4dalHbIX BenuuuH. HawanbHble MOMeHTHI. lleHTpanbHble
MOMEHTHI.
IIpousBoasmas GyHkuus u npeodpasosanue Jlamnaca. [IponsBoasmas gpynkuus. IIpeoGpa-
3oBanue Jlaruaca. TurnoBble pacrpeneneHus ciydaHblX BenuuuH. Pacpenenenue Ilyacco-
Ha. ['eomeTpuueckoe pacrpenencHue.
PaBHOMepHBIN 3aKOH pacnpeesneHns. DKCIOHEHIMaNbHbIN 3aKOH pacnpenenenus. Pacnpe-
nenenue Dpianra. HopMupoBanHoe paciipeneneHue DpiiaHra.
['unepakcnoHeHManbHOE pacipenenacHue. [ unepapaaHroBCckoe pacupeesieHue.
Cuctema maccoBoro oociyxubanus. Cerb MaccoBoro oociyxxuBanus. Ilorok 3asBok. [yiu-
TEIbHOCTh O0CITYKMBaHUs 3asBOK. CTpaTeruu ynpaBieHUs! IOTOKaMU 3asBOK.
Knaccudukanus mozaeneit maccoBoro obciyxuanus. bazoseie mogenu. CereBble MOJEINH.
[Tapamerps! u xapakrepuctuku CMO. [Mapamerper CMO. O603Hauenus CMO (cuMBonuka
Kenmamna).
Pexumsbl ¢pynkimonnposanus CMO. Xapakrepuctuku CMO ¢ 01HOpPOAHBIM NMOTOKOM. Xa-
pakTepuctukn CMO ¢ HEOJHOPOIHBIM IIOTOKOM 3asIBOK.
[Tapametprl u xapaktepuctuku CeMO. Ilapamerpsr CeMO. Pexxumbl GyHKIIMOHUPOBAHUS
CeMO. Xapakrepuctuku CeMO.
Onnoxanansabie CMO ¢ 0THOPOJTHBIM TTOTOKOM 3asiBOK.
XapakTepucTHKH 3KcroHeHmansHoii CMO M/M/1.
XapakTepuCTUKU HedKcnoHeHanpHoi CMO M/G/1.
XapakTepucTuku HeakcnoHeHuuanbHoit CMO G/M/1.
Xapakrepuctuku CMO obuiero Buga G/G/1.
AHanu3 cBoiicTB oqHOKaHanbHOH CMO.
Xapakrepuctuku MHorokaHainbHoiik CMO M/M/K. AnHanu3 CBONCTB MHOTOKaHaJIbHOU
CMO.
OpnnokananpHple CMO ¢ HEOJHOPOIHBIM ITOTOKOM 3as1BOK.
Xapakrepuctuku u cBoiictBa J[O BII. Xapakrepuctuku u corictsa /IO OII.
Xapaxrepuctuku u coiictsa /10 All. 3akoHbI COXpaHEHHUS.
PazomkHyThIE S5KcIOHEHIMANIBHBIE CeMO ¢ 0HOPOAHBIM ITOTOKOM 3asBOK.
Pacuer k03¢ pumeHToB nepenady ¥ MHTEHCUBHOCTEN MOTOKOB 3as1BOK B y31ax PCeMO.
[TpoBepka ycnoBus oTCyTcTBUSA Neperpy3ok B CeMO.
Pacuer y3noBbix xapaktepuctuk PCeMO.
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30. Pacuer ceteBbix xapakrepuctuk PCeMO.

31. Ananm3 cBoiicTB pazoMkHYThIX CeMO.

32. 3amkHyThIe 3KcnoHeHIHanbHble CeMO ¢ 0HOPOIHBIM TOTOKOM 3asBOK. OmmcaHue 3a-
MKHYTBIX CeMO.

33. Pacuer koaddunmentos nepegay B yzinax 3CeMO.

34. Pacuer xapakrepuctuk 3CeMO. Ananu3 cBocTB 3aMKHYTBIX CeMO.

35. YucnenHoe MoJeupoBaHue (MOJICH CITyJailHBIX MPOIIECCOB).

36. [TonsTue ciayyaitHoro mpouecca. CiydaifHble IPOLIECCH C AUCKPETHBIMU COCTOSHUSIMH.

37. I[ToHsATHE MAapKOBCKOTO CIydaifHOTO mpoiecca. [lapaMeTpbl MapKOBCKOTO CIIY4aifHOTO TPO-
necca.

38. XapakTepucTHKH MapKOBCKOTO CIlydaifHOTO mporecca. MeToasl pacuera MapKOBCKUX MO-
NETIEN.

39. Dproauyeckoe CBOMCTBO CIy4alHBIX HPOIECCOB. MapKOBCKHE IMPOLECCH C JUCKPETHBIM
BpeMeHeM. MapKOBCKUE MPOIIECCHl C HEMPEPhIBHBIM BPEMEHEM.

40. OgnokanansHas CMO 6e3 Hakonmrens (M/M/1/0).

41. MuorokananbHags CMO 6e3 nakonutens (M/M/N/0).

42. OpnokananpHass CMO ¢ HakonmuTeeM orpaHudeHHor eMkoctu (M/M/1/1).

43. OpnokananpHast CMO c HakomnuTeneM HeorpanuueHHo eMkoctu (M/M/1).

44. MuorokananeHass CMO HakonuTeneM orpanndeHHon émkocta (M/M/2/1).

45. OpnokananpHass CMO ¢ HEOTHOPOAHBIM MOTOKOM 3asiBOK M OTHOCHTEIbHBIMU MPUOpPHUTE-
TamH.

10. Oébpaseu 3x3amenayuonnozo ounrema

rOY BIIO JIOHEIIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT MaTeMaTUKU U MH)OPMAIIMOHHBIX TEXHOJIOTHIl

Hanpasnenue noocomosxu: 01.04.02 IIpuknaouaa mamemamuka u uHphopmamuxa
Mazucmepckas npocpamma: AKmMyapHas MamemamuKa

IIpozpamma noozomosxu: akademuuecKas mazucmpamypa

Cemecmp 1

Yuebnas oucyunauna Juckpemnvie mamemamuuecKue Mooenu

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Knaccugukanus moneneir MmaccoBoro o0cmyxuBanusi. basoBeie monenu. CereBble Mo-
nenu. [lapametps! u xapaktepuctuku CMO. [Tapamerpst CMO.
2. Pa3zomkHyThIE 3KCTIOHEHIMATBbHBIE CeMO ¢ 0THOPOTHBIM ITOTOKOM 3asIBOK.

VYTBepKICHO HA 3acelaHuu Kadeapoi TCOPHH YIPYTOCTH U BBIYUCIIUTEIILHOM MaTeMaTHUKH, MPOTOKOJI No
or“ 7 20 r.

3aB. kadenpoi

[Ipenonasarens

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annos
Teopus 40
3amaya 60
Bcero 100 6amsioB

11.Kpurtepuu oueHnBaHus
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B teuenne cemecTpa oOydarommiics MOXKeT 3apaboTaTh OayuTbl (B OOIIEH CIOXKHOCTH MaK-
cumyM 100 GansioB) 3a cleayromue BUABI JeSITeILHOCTH: TEKYIINE WHANBUYaIbHbIC 3aIaHuUs, MO-
TyJIbHAsT KOHTPOJIbHAS paboTa, aKTUBHOCTh HA 3aHATHUSX.

Pacnpeodenenue b6annos, Komopvie MoZym noJay4unms CHyOeHNbl

6 npouyecce ulyuenun Oucuunﬂuubt

Opranu3anuoHHO CPC
yueGHast padora NuauBuayanbHas MonyabHblii
CTyAeHTa padora KOHTPOJIb
max 10 6amos max 50 6auioB max 40
6amioB

HlIxana coomeemcmeusn 6a11086 HAUUOHAILHOU WIKAlEe

Onenka Onenka mo OueHka 1o rocyapcTBeHHOM 1IKAaJie Ouenka no rocy-
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) JapCcTBEHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥ IPHU YCIIOBUU
00s13aTeIpHOTO HAOOpa JAOMOTHUTEIIBHBIX 0aJIJIOB

12. MaTepua/ibHO-TeXHHYECKOe o0ecneyeHne y4eOHOro mpoiecca
Jlex1inoHHbBIE 3aHATHS MPOBOJSATCS B ayAUTOPUU, OCHAIIICHHON (MYJIbTUMEINITHON TEXHUKOU

u) pockoid. [IpakTrueckue 3aHATHS BBHIOOPOYHO MPOBOMAATCS B KOMITBIOTEPHOM Kjacce, 000py/o-
BaHHOM KOMITBIOTEPaMH C JIMLIEH3MOHHBIM MPOrpaMMHBIM OO€CIieYeHreM, IOCTynoM K cetu WH-
TEPHET, CTOJIaMH, JJOCKOM.

13. PexomeHa0BaHHas JUTEpPaTypa

Koua-Bo Hanuuyne
IK3EeM- JJIeK-
w/n HaunmeHoBanue IVIIPOB B | TPOHHOH
Ondamore- | BepcuM B
ke lonHY IbC
Ocnosnas numepamypa
ArubanoBa, A. B. Marematndeckyue MOJEIH B €CTECTBEHHBIX U
0O0IIeCTBEHHBIX HayKax [DJEKTPOHHBIN pecypc] : yueOHoe moco- 0 +
oue / A. B. Arubanoga, /[. B. Jlumanckuii ; JloHeukuit Ha1l. yH-T.
- Jonenk : lonHY, 2014. - Dnextponnsie nanusie (1 daiin).
JuckpeTHble MaTeMaTHYECKUE MOJEIN [DIEeKTpOHHBIN pecypc|:
yuebHoe mocobue / Coct.: B.I'.)Kurussa, Cropoxes B.U.; TOY 0 4
BIIO «/loHenkuii HauMOHAIbHBIA YHUBEpCUTET». — JloHEnk:
JlouHY, 2017. — Dnextponusle nanusle (1 daiin)
Kutnss, B. I'. IlporpammupoBanue B cpene CYB/] Visual
0 +
FoxPro [Dnexrponnsiit pecypc] : yuae6. mocobue / B. I'. XKurtnsis ;
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Honeukuii Hatl. yH-T. - JloHeuk : JlonHY, 2012. - DnexrpoHHbie
nanubie (1 daiin).

[TpakTHUKyM [0 IUCKPETHBIM MaTEMaTHUYECKUM MOJAEISAM [ DJeK-
TPOHHBIH pecypce]: yueOHo-MeToanyeckoe nocodue / Coct.: B.I.
Kutnss, Cropoxes B.1.; 'OY BIIO «/loHenkuii HalmoHasb-
Hbll yHuBepcutTeT». — [loneuk: JlonHY, 2017. — Dnekrponnsie
nanuble (1 daiin)

Jlonoanumensnas numepamypa

AnncumoB B.B. DiieMeHTBI TeOpUH MacCOBOTO OOCITYKUBAHHS U
ACUMITOTUYECKOTO aHaIM3a cucTeM: [ Y4uel. mocodue s By30B
no creuranbHocTu "Matemaruka", "[Ipuki. MmaremaTuka',
"JkoH. kubepueruka"] / B.B. Auucumos, O.K. 3akycuno, B.C.
Honuenko u np. ; [lox obmr. pexn. B.B. Aaucumoga. - K.: Bumia
mik., 1987. - 248 c.

bonana M.B. 3HakoBBII CTATUCTUYECKUNA aHAIN3 JIMHEHHEBIX MO-
neneti / bonaua M.B., Cumonosa I'. 1., Tropun I0.H. - M.:
Hayxka, 1997. - 288 ¢

bouapos IL.I1. Teopust maccoBoro oocityxuBaHus : y4e0. s
BY30B 10 HanpasneHuto "[Ipuki. marematuka u uHpopmaTika" u
crnen. "Maremartuka" u "[Ipuki. maremaruka" / bouapos ILIL.,
[Teunnkun A.B. - Mocksa : U3a-Bo PY/IH, 1995. - 529 c.

Bacun A.A. Moaenu 1TMHaMUKH KOJUIEKTUBHOTO TTOBEICHUS:
[Ana By30B no cnernuansHocTH "Ilpuknan. marematuka'] / A. A.
Bacun. - M.: U3zn-s80 MI'Y, 1989. - 153 c.

BBeneHne B MaTeMaTHUECKOE MOJICIIUPOBAHHME : [ Y4uel. mocodue
Ju1s By30B HanpasieHus 511200 "Maremaruka. [puknagnas
matemaruka'] / B. H. Ammuxmun, M. b. I'mtman, U. O. Kemnep u
ap. ; lon pen. I1. B. Tpycoga. - M.: Jloroc, 2004. - 439 c.
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10.

Brenenue B MaTeMatuueckoe MozieiupoBanue : [ Yueb. mocodue
Juist By30B HanpasiyieHus 511200 "Marematuka. Ilpuxiiagnas
maremaruka'] / B.H. Amuxmun, M.b. I'utman, 1.9. Kennep u
ap. ; Hox pen. I1.B. Tpycosa. - M. : Jloroc, 2004. - 439 c.

11

11.

I'nenenko b.B. Beenenue B Teoprio MaccoBOro o0ciyKuBanus /
b.B. I'nenenko, .H. KoBanenko. - 2-e uza. - Mocksa: Hayka,
1987. - 336 c.

12.

Jy6poB A.M. MHOTOMEpPHBIE CTATUCTUYECKHE METOBI: J{7s
HSKOHOMHUCTOB U MeHepkepoB / A.M. Jlyopos, B.C. MxurapsH,
JLU. TpommH. - M.: ®uHaHchl U ctatuctuka, 1998. - 350 c.

13.

EpmakoB C.M. Kypc cratuctuueckoro MoaenupoBanusi: [ Y4eoO.
nocoOue JUIst By30B 10 crieruanbHocTH "lpukianHas MatemaTu-
ka"] / C. M. Epmaxkos, I'. A. Muxaiinos. - M.: Hayka, 1976. - 319
C.
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14.

Kanamnukos, B. B. MateMatnueckue MeTOAbl MOCTPOEHHUS CTO-
XacTUYeCKUX Mojenen oocnyxuBanus / B. B. Kanamnukos, C.
T. PaueB ; wi. A. T. Domenko. - M. : Hayka, 1988. - 310,[1] c.

15.

Masanos B.B. MOMEHTBI OCTaHOBKH U YIIPABIISIEMBIE CIIy4aiiHbIE
omyxnanus / Mazanos B.B., Bunanuenko C.B. ; PAH, Cu6. ota-
Hue ; Yut. un-T npupoa. pecypcos ; OtB. pex. JI.A. IlerpocsH. -
Horocubupck: Hayka, Cu6. ota-aue, 1992, - 104 c.

16.

Camapckuit A.A. Matematudeckoe moenupoBanue: Maeu, me-
ToJil, ipuMepsl / Camapckuit A.A., Muxaiinos A.IL. - M.:
Hayxka, 1997. - 320 c.
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17. | CeBactpsiHoB b.A. BepostHocTHBIe MOAenu. - M. : Hayka, 1992. 5 i
- 176 c.

18. | CeBactpsiHoB b.A. BepostHocTHBIe MOAenu. - M.: Hayka, 1992. - 5 i
176 c.

19. | Xpuctnanosckuii B.B. Pemenue 3aga4 MmareMaTH4eCKOTO TIPO-
rpammupoBanus : (Kype nekuuit) / B.B. Xpuctunanosckwuii, B.I'. 71 i
Epun, O.B. Tkauenko; oneukuit roc. yH-T. - Jlonenxk: Jloul'VY,
1992. - 254 c.

14. UndopmannoHHbie pecypcebl

http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya - Marema-
tudyeckuii popym Math Help Planet
http://www.matburo.ru/ex emm.php?pl=emmsmo — CaiiT ¢ npuMepamMu peiicHre 3a1a4
10 CUCTEME MaCCOBOT'0 O0CITYKUBAHUS
http://math.semestr.ru/cmo/mcmo.php - CaiiT ¢ OHJIaWH-KaIBKYISITOPOM PEIICHHs 3a1a4
10 CUCTEME MACCOBOT'0 OOCITYKUBAHUSI
http://lib.vvsu.ru/books/Bakalavr0l/page0220.asp - Knaccudukaiius CHCTEM MacCOBOTO
00cITy)KMBaHUS
http://mondnr.ru /— MunmcrepcTBo 0Opa3oBanus U Hayku JloHernkoit HapoaHoit pecryOnuku
https://www.donippo.org/ — IT'OY AIO «/loHenkuii pecryOJIMKaHCKHI MHCTUTYT JOMOJIHHU-
TENBLHOT'O MEAarorn4ecKoro 00pa3oBaHms
http://ippo-vm.at.ua/ — Otnen matemaruku Jloneunxoro PUJIITO
http://resobrnadzor.ru/ — PecriyOnukanckas ciryx0a 1o KOHTPOJIKO U HA/I30py B cdepe obpa-
30BaHUS U HAYKH

15. IlporpammHoOe o0ecnieueHmne

1. Windows 7 PRO (xopniopatusnas nuniensust JOHHY Ne 46484614);

2. Microsoft Office (kopnoparusnas nuuensust JJOHHY nuuenzus Ne 46472919);

3. Microsoft Visual Studio (sinnensust nporpammsl DreamSpark muist Beicinx yueOHbIX 3aBesie-
HUMW);

4. Jluuensun GPL, Apache, BSD mns cBoGomHoro mporpammuoro obecreuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacmnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, XxPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.



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/

