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1. HammeHOBaHMe JUCHUIIINHBI
CucremMbl MaccoBOro 00CIyKUBaHUS

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 01.03.02 Ipuknagnas matemaTuka u nHQoOpMaTHKa

HanpaBlIeHHOCTh VHTeIeKTyallbHbIM aHaIN3 JaHHBIX U MAaTEeMAaTUYeCKOE MOICTUPOBAaHUE



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus TUCHUILTHHB CHCTEMbI MACCOBOI0 00CTYKUBAHUS Y 00yUarOMIErocs TOJIKHBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

01.03.02 IpuxianHas MaTremMaTrka U HHGOpPMaTHKa (HAITPaBICHHOCTD : IHTEIIEKTyaIbHbIA aHAIN3 TaHHBIX U
MaTeMaTHYeCKOE MOJICINPOBAHHE)
OIIK.1 Cnocoben npuMeHsATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJyYCHHBIE B 00JIACTH MaTEMaTUYECKUX U
(unn) ecTecTBEHHBIX HayK, U UCIOJIb30BaTh UX B MPO(ECCHOHATILHON e TEIbHOCTH
HNuaukaropsl
OIIK.1.1 Ilpumensier 6a30Bbl€ MOHATHUS, OCHOBHYIO TEPMUHOJIOTHIO ¥ 3HAHUSI OCHOBHBIX MOJOXKEHUH U
KOHUEMNIMI B 00JIaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HAyK
OIIK.1.2 OcyuiecTBisieT NEPBUUHBIN cOOp U aHAJIN3 MaTepuaia, UHTEPIPETUPYET pa3INuHbIe
MaTeMaTH4ecKue U Hu3ndeckne 00bEKTHI
OIIK.1.3 Vicnonp3yeT NpakTUUYECKHUI ONBIT PELLIEHUS] CTAHJAPTHBIX 33]1a4 MaTeMaTHUYECKUX U (UIIH)
€CTECTBEHHBIX HayK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

01.03.02 IlpuknanHas MaTeMaTuka U UH(GOpMaTHKa (HApaBIEHHOCTh:
WHTennexTyanbHbli aHaIu3 JaHHBIX U MaTEMATUUYECKOE

(ak.4ac.)

MOJICTTUPOBAHUE)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 9
BbIJeJIEHHbIX I H3YUYeHHus
AUCHUTLINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBeneHue JTeKIUOHHBIX 14
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHSATHI, CEMHUHAPOB
IIpoBenenue 1a00paTOPHBIX 14
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTPOJIbHOE MEPONIPUATHE (2)
HtoroBoe koHTposnbHOE Meponpusitue (1)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3auer (9 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Cucrtembl maccoBoro oocayxuanus.IlepBbiii cemecTp

BBenenne.CucreMbl MaccoBoro oociay:;kupanusi. CBoiicTBa U XapaKTEePUCTHKHU NMOTOKOB TPeOOBaHUIl
IIyacconoBckue noroku TpedoBanmid. [lpocreiinmme noToku TpedoBaHMd Pa3JIMYHBIX TUIIOB DJJIeMEHThbI
TEOPUH MAPKOBCKHMX MPOLIECCOB
[Ipenmer, nenp U 3aa4u TEOPUU MaccOBOro o0ciyxuBanus. CTpyKTypa U Ki1accuuKamnusi CHCTEM MacCOBOIO
obcmyxkuBanus. [loroku TpeboBanuii. CBOMCTBA M XapaKTEPUCTUKH MTOTOKOB TpeOoBaHui. Onpeaeienne
MTyacCOHOBCKOTO MOTOKA U BBIUKCJICHUE BEPOSITHOCTH B HAYAIbHBII MOMEHT. BeIBO opMyn [1st BeposiTHOCTEH
B OCTaJIbHBIC MOMEHTHI BPEMEHHU DJIEMEHTAPHBIM METOAOM U METOJ0M AU(depeHIINATBHBIX YPaBHEHUH.
CsoiictBa BeposiTHOcTel. [IpeoOpazoBanme myacCOHOBCKUX MOTOKOB. [IpocTeiinie moTOKH ¢ BO3MOKHOCTSIMHU
HECTAIMOHAPHOCTHU, HEOPAUHAPHOCTH, nocienecTsueM. Perynsapusie motoku. [lotoku Opianra.
npeoOpa3oBaHue Pa3NUYHBIX TOTOKOB. [loHsATHE ciydaiiHoro npouecca. Llenb MapkoBa ¢ KOHEYHBIM YHCIIOM
COCTOSIHUI M TUCKPETHBIM BpeMeHeM. I'pad cocrosHuit. MaTpuiia nepexoHbix BepostHocTel. CtalmoHapHoe
pacnpeseseHue.

MapkoBcKHE TIPOIECChl ¢ KOHEYHBIM YHCJIOM COCTOSIHUM M HETPEPhIBHBIM BpeMeHeM. Pa3sMeueHHbIH Tpad
COCTOSIHMI. MaTtpuiia MHTeHCUBHOCTEH nepexoa. Cuctema nuddepeHmanpHbIx ypaBHenuid Koamoroposa.
HaxosieHue cTaiuoHapHOTO pacrpeaeieHus.

CucreMbl MaCCOBOT0 00CIYKUBAHUSA ¢ 0TKA3AMH
Mapxkosckue CMO. OnnokananbHas 1 MHorokanainsHass CMO ¢ oTkazamu (3aiaua Dprnanra). [IpenensHoe
pacrpeneneHue BepoaTHOCTel cocTosiHuiA. OnpeielieHne OCHOBHBIX XapaKTEPUCTUK 0OCTYKIBAHHUS.

CucreMbl MaCCOBOI0 00CIy:KMBAHMSA € 0KUIAHNEM, C 0)KMIAHUEM H OTPaHMYeHUEM Ha JUIMHY
ouepean. CucTeMbl MaccOBOI0 00CIYKHUBAHUS C OTPAHMYEHUEM HA BpPeMsl 0KUAAHMSA
OnnoxanansHast CMO c orpannueHHoO# ouepenpio. MHorokanainsHast CMO ¢ orpaHMueHHOI odepeiblo.
OpnnokanansHast CMO ¢ HeorpaHuueHHOH ouepeplo. MHorokananeHass CMO ¢ HeorpaHHYeHHON OYepeiblo.
CMO c "nerepnenuBbiMu 3asiBKaMu". [ToTok "yxom0B". OcOO€HHOCTH BBIUMCIIEHUS ITOKa3aTeei
3¢ pexTHBHOCTH (PYHKITMOHUPOBAHKS M Ka4yeCTBa 00CTy KHBAHUS.

3aMKHYyTbIE CHCTEMbI MACCOBOI0 00CTY:KUBAHUS
OpnHokaHanbHBIE U MHOTOKaHaNbHbIE 3aMKHYThIe CMO. OcHOBHBIE (hOPMYITBI TSI XaPAKTEPUCTUK CUCTEMBI.

HUcnosb30BaHne MMUTAIMOHHOTO MOIEJTMPOBAHMS IJISl HCCJIEIOBAHUS CHCTEM MACCOBOT0
00Cay:KUBaHMSI
Oco0eHHOCTh UMUTAIIMOHHOTO MojenupoBanuss CMO. MoaenupoBaHue Clly4aifHOTO OTOKa COOBITHI.
MoaenupoBanue npocreitero noroka. Moaenuposanne CMO. Pacuer nokazareneit CMO Metonom
MomnTe-Kapio.

CucremMbl MaCCOBOro 00CIYKHBAHHMSA C B3AHMOIIOMOIIBI0 MEKIY KaHAJIAMH
Mmuoroxkanansabie CMO ¢ B3aMMOIIOMOIIBIO MEXAY KaHAJIaMU «BCE KaK OJMH» C OTKa3aMH, C 0XKHIaHUEM.
Mpuoroxkananbabie CMO ¢ «paBHOMEpPHOI» B3aMOIIOMOIIBIO C OTKa3aMHU, C OKUJTAHUEM.

OnTumMu3anms CHCTEM MacCOBOT0 00CTY:KUBAHMS.
Ontummsarust CMO. TlocranoBka 3amaun. Kputepun MuauMyma ce0€CTOMMOCTH TPOAYKITUH, MUHUMYyMa
HKOHOMUYECKUX MOTEPh OT OKUAAHUS 00CITYKUBAHUS, MUHIMYMa SKOHOMHYECKHX MOTEPh C YI4ETOM OTKa3a B
o0ciry>)kuBaHUH. BBIOOp oNTHMaNbHOM TUCIUIIMHBI OYepean

BeinosiHeHHe UTOrOBOI0 NMPOEKTA
WTOroBsIii MPOEKT 3aKITHOYAETCS
- B IOCTPOCHUH MaTEMaTUYECKOM MOJIEIN CUCTEMBI MaCCOBOT'O 0OCITY>KHBAHUS 10 €€ OIUCAHUIO;



- HaXOXJACHHUIO BEPOSATHOCTEN COCTOSTHUI CHCTEMBI ITyTeM HAaXO0XICHUS aHAJTUTHYECKOTO PEUICHHS] CUCTEMBI
Konmoropoga;

- HAXOJICHUIO BEPOSITHOCTEHM COCTOSIHUN CUCTEMBI ITyTEM YHCJIEHHOTO pelieHus: cucteMbl Koimoroposa;

- CpaBHEHHE U UHTEpPIIpEeTaIHs pe3yIbTaToB.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:
1. Teopus ccTeM MacCOBOTO OOCTYKHUBaHUS : yueOHoe mocoodue / coctaButenu A. B. [llamomaukos [u ap.]. —
Crapomoib : CeBepo-KaBkasckuit dhenepanbubpiii yauBepcutet, 2017. — 134 ¢. — ISBN 2227-8397. — Tekcer
: OJIEKTPOHHBIN // DnekTpoHHO-O0nbmnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/75605.html

JdonosHurtenbHan:

1. CucteMbl MaccoOBOTO OOCITYKUBAHUS : METOJIMYECKHE YKa3aHHsI K CEMUHAPCKUM 3aHSATUSAM MO JUCIUILTNHE
«CepBucHas nestenbHOCTBY / coctaButenu H. B. TapacoBa. — Jlunerik : JIumenkuii rocy1apcTBEeHHBIN
texundeckuit yausepcuteT, ObC ACB, 2012. — 24 ¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH //
OnexktpoHHo-O0nbmmoreynas cuctema [IPR BOOKS : [caiir]. http://www.iprbookshop.ru/17695



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu JOnextpoHHsie pecypcol 1 [ITHUY
http://window.edu.ru/ EguHoe okHO J0cTyIa kK 00pa3oBaTeIbHBIM pecypcaM
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pa30BaTeHLHBII>i nmponecce 1no JUCHUIIINHE CucreMbl MacCOBOI0 OﬁCJ’ly?KI/IBaHI/Iﬂ npeamnojaract
HCIOJIb30BAHHUC CIICAYIOLICTO IPOTPpaAMMHOIO obecrnieucHUs U I/IH(I)OpMaI_II/IOHHBIX CIIPpaBOYHbIX CUCTCM:

- IOCTyT B pexxuMe on-line B DiekTpoHHyI0 6nbimorteunyro cuctemy (9bC);
- IOCTYTI B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHON CPEy YHUBEPCUTETA.

Heob6xoaumoe nuiieH3noHHOE 1 (WIH) CBOOOTHO PAcTIpOCTPAHIEMOE MPOTPaMMHOE 00eCTIeueHUE:

- IPUJIOKEHHE MTO3BOJIAIOIIEE IPOCMATPUBATh U BOCIIPOU3BOANUTH MeanakoHTeHT PDF-daitnoB «Adobe Acrobat
Reader DCx»;

- oucHbI akeT npunoxenuit «LibreOffice», Alt Linux;

- cpesa pa3pabOTKH Ha A3bIKE IPOrPaMMUPOBaHMsI BBICOKOTO ypoBHS (C++, C#).

Crnenanu3upoBaHHOE ITPOrpaMMHOE oOecrieueHue He TpedyeTcs.

[Tpu ocBoeHHMM MaTepHalia U BHITOJHEHHS 3aIJaHHH TT0 JUCIUTUINHE PEKOMEHIYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIIMOHHON paOOTHI U IPOBEJACHHUH 3aHATUN B PEKUME OHJIAWH MOTYT
HCIOJIb30BAThCA:

cucteMa BusIeoKoH(pepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYIIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca no AMCuMIINHe

J11st TeKITMOHHBIX 3aHATHH TPEOyeTCs ayAuTOpHs, OCHAIIICHHAS MPE3CHTAIIMOHHON TEXHUKOHN (TIPOEKTOP, SKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIieueHneM, MEJIOBOU (M) MITH MapKepHOU
JIOCKO.

Jliig mpoBeieHUs! MPAKTUYECKUX 3aHATHH - ay TUTOPUS, OCHAIIIEHHAs! IPE3EHTALlMOHHONW TEXHUKOH (TIPOEKTOp,
9KpaH, KOMITLIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM 00€CTIEYeHUEM, MEJIOBOU (1) HITH MapKEepHOM
JOCKO.

Jliis ipoBeieHNs Ta0OpaTOPHBIX 3aHATHI - KOMIBIOTEPHBIH Kiacc. CocTaB 000pyI0BaHUS OTIPE/ICIICH B
ITacnopTe KOMIBIOTEPHOTO K1acca.

J51s TpynnoBbIX (MHAUBUAYAIBHBIX) KOHCYIbTALMN - AyUTOPHSI, OCHAIIEHHAS MPE3CHTAlMOHHON TEXHUKON
(mpoeKkTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTrPaMMHBIM 00€CIIeYeHUEM, MEJIOBOH (1) niu
MapKepPHOU JOCKOH.

J11s ipoBeIeHUs TEKYIIEro KOHTPOJIIS - ayAUTOPHsI, OCHAILIEHHAs MEJIOBOM (M) UM MapKEepHOM JTOCKOM.
CamocTosiTenbHast paboTa CTyACHTOB: ayIMTOPUS, OCHAIIEHHAs KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO
noJKIItoueHus K ceTu «MHTepHeT», ¢ 00ecreueHHbIM JOCTYIIOM B JIEKTPOHHYIO HH()OPMALIMOHHO-
o0Opa3oBaTenbHYI0 cpeay YHUBepcuTeTa, noMmemenus Hayunoit oubnuorexu [ITHUY.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
CucremMbl MaccoOBOT0 00CTy:KUBAHUS

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Cnoco0eH npuMeHSITH (PyHIaMeHTAJbHbIE 3HAHUS, NI0JIy4€eHHbIE B 00/1aCTH MATEMATHYECKUX H
(nJ1M) ecTeCTBEHHBIX HAYK, H MCI0JIb30BAaTh UX B IPO()eCCHOHAIbHOM 1eATeJIbHOCTH

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.3 YMeHHe UCIoIb30BaATh HeynosierBopure
Hcnons3yer MPAKTUYECKUH OMBIT PEIICHUS He ymeer ucnonp30BaTh NpaKTUYECKUNA OTIBIT

MPAKTUYECKUIN OTIBIT
perieHus: CTaHAapTHBIX
3a7a4 MaTEMAaTHYECKUX U
(MJIM) eCTeCTBEHHBIX
HayK

CTaHIAPTHBIX 3a7a4 TEOPUHU
BEPOSTHOCTH U MaTeMaTHYCCKON
CTaTUCTHMKH MPH PELICHUN 337124
TEOPHH MACCOBOTO
00CITyKUBaHUS

pelIeHrs CTaHAAPTHBIX 3a]la4 TeOpUHr
BEPOSTHOCTH U MAaTEMaTHYECKON CTaTUCTUKU
IIPU PEIICHUH 3a]]a4 TEOPUU MacCOBOTO
o0cCTy)KMBaHUSI.
YnoBaerBopuTebH

YMeeT ucnonb30BaTh NPAKTUYECKUIN OTBIT
pelIeHns CTaHAAPTHBIX 3a]la4 TeOpUn
BEPOSTHOCTH U MAaTEMaTHYECKON CTaTUCTUKU
MIPHU PEIICHUH 3a/1a4 TEOPUU MaCCOBOTO
00CITy>)KMBaHUS CO 3HAYUTEIHBHBIMU
3aTpyAHCHUSIMHU.

Xopouo
YMeeT ucronb30BaTh NPAKTUUECKUI OIBIT
pelieHus CTaHAAPTHRIX 3a/1a4 TEOPUU
BEPOSITHOCTH M MAaTEMaTHYECKON CTATUCTUKHU
MIPU PEILICHUH 3a/1a4 TEOPUU MAaCCOBOTO
00CITyKUBaHUS C HE3HAYUTEIILHBIMU
3aTpyAHCHUSIMU.

OT1au4HO
YMeeT ucronb30BaTh MPAKTUUECKUI OIBIT
pelieHus CTaHAAPTHHIX 3a/a4 TEOpUu
BEPOSITHOCTH M MAaTEMaTUYECKON CTaTUCTUKHU
MIPU PELLICHUH 3a/1a4 TEOPUU MAaCCOBOTO

00CITyKUBaHUSI.
OIIK.1.2 YMeHue ocyuiecTBIATh HeynosiaerBopurei
OcymecTBisieT MIEPBUYHBIN cOOp U aHATU3 He ymeer ocymiecTBIsATh IEPBUYHBIN COOP H

NIEPBUYHBII cOOp U
aHaJM3 MaTepuana,
UHTEPIPETHPYET
pa3u4YHbIe
MaTeMaTHYECKHE U
¢buzndeckne 00bEKTHI

JTAaHHBIX, HHTEPIPETUPOBATH
pa3IUYHbIC MATEMAaTHICCKHUEC
00BEKTHI

aHaJau3 JaHHBIX, UHTEPIPETUPOBAThL Pa3InIHbIC
MaTeMaTH4eCKue OOBEKTHI.

YaoBaerBopuTeabH
YMeeT ocymecTBIATh EPBUUHBINA cOOp U
aHaJau3 JaHHBIX, UHTEPIPETUPOBAThL Pa3InIHbIC
MaTeMaTH4ecKue 0OBEKThI CO 3HAUUTEIHLHBIMU
3aTpyAHEHUSIMU.

Xopomo




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
YMeeT oCymecTBISITh MePBUYHBIN cO0p 1
aHaJIU3 JaHHBIX, UHTEPIPETUPOBAThH PA3IUUHbIC
MaTeMaTHYECKUe OOBbEKTHI C HE3HAYNUTEIbHBIMHU
3aTpyAHCHUSIMHU.

OT1an4yHO
YMeeT oCylecTBISITh ePBUYHBIN cO0p U
aHaJIU3 JaHHBIX, UHTEPIPETUPOBATH PA3IUUHbIC
MaTeMaTHYECKUE OOBEKTHI.

OIIK.1.1

[Tpumensier 6azoBbie
MTOHSTHS, OCHOBHYIO
TEPMUHOJIOTHIO U 3HAHUS
OCHOBHBIX ITOJIOKECHUH B
KOHIIEIIINHI B 001aCcTH
MATEMATHUYCCKUX U
C€CTCCTBCHHBIX HayK

YMeHnue npuMeHsTs 6a30BbIe
MOHATHUS U 3HAHUS
MaTeMaTH4YECKOro aHaln3a,
anreopsl, AuddepeHnaTbHbIX
YpPaBHEHUH U BBIYUCIUTEIBHON
MaTEeMaTHUKH Ha MPaKTHKE

HeynosierBopureJ
He ymeer npuMeHsATh 6a30BbIC TIOHITHS U
3HAHUS MAaTEMaTHYECKOT0 aHallu3a, anreopsl,
muddepeHnanbHbIX YpaBHEHUH U
BBIYHUCITUTENLHON MaTeMaTUKU Ha MPAKTHUKE

YnoBj1eTBOPUTEIbH
YMmeeT npuMeHATh 0a30BbIC MOHATUS U 3HAHUS
MaTeMaTHYeCKOro aHallnu3a, anreopsl,
mudepeHInaTbHBIX YPaBHEHUN 1
BBIYHUCITUTENLHON MaTeMaTUKU Ha MPAKTUKE CO
3HAYUTENIbHBIMU 3aTPyAHECHUSIMHU.

Xopomuo
YMmeeT npuMeHATh 0a30BbIe MOHATUS U 3HAHUS
MaTeMaTHYeCKOro aHallnu3a, alnreopsl,
mudepeHnanTbHBIX YPaBHEHUN 1
BBIYHCIIUTENbHON MaTeMaTHKU Ha MPAKTUKE C
HE3HAYUTENbHBIMU 3aTPyTHEHUSIMU.
OT1iu4HO

YMmeeT npuMeHATh 0a30BbIe MOHSATUS U 3HAHUS
MaTeMaTHYeCKOro aHallu3a, ainreopsl,
mudepeHInanTbHBIX YPaBHEHUN 1
BBIYHCIUTEIILHON MaTeMaTUKN Ha MPAKTHKE.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku : CYOC [IMU

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecCTANMH © 3a4eT

Crnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIIPEIENIETCSl Ha OCHOBE 0ayIOB, HAOpAHHBIX 00YYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOINPHUATHUAX, IPOBOJUMBIX B TEUEHUE YUEOHOTO MEPHOAA.

MaxkcumajibHOe KOIH4ecTBo 0asnos : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHol KOHTPOJIb Beenenne.Cucremsl OCHOBHBI€ ITOHATHS TEOPUH BEPOSITHOCTU
OIIK.1.1 MaccOBOT0 O0CTYKUBAHUSI.
HpI/IMeHHCT 0a30BEIE IIOHATHS, CpoiicTBa 1 XapaKTEPUCTUKHU
OCHOBHYIO TEPMUHOJIOTHIO U IOTOKOB TPeGOBaHHiT

3HAHHUSA OCHOBHBIX ITOJIOKEHUH U TTyacCOHOBCKHE IOTOKH
KOHIIEIIINHA B 00/1aCTH
MaTEMATUYECKHUX M €CTECTBEHHBIX
HayK

TpeboBanuii. [Ipocreiimne
MOTOKH TpeOOBaHMM
Pa3IMYHBIX TUIIOB DJIEMEHTHI
TEOPUH MapPKOBCKHUX
IIPOLIECCOB

BxoaHoe TectTupoBanue




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.3

Hcnonb3yeT mpakTUYECKUM OTIBIT

peIIeHHsI CTAaHIAPTHBIX 3a/1a4
MaTeMaTUYeCKuX U (WIJIH)
€CTECTBEHHBIX HAaYK

CucTeMbl MacCOBOTO
00CITyKBaHUS C
OXKUJIAHUEM, C OXKHJIAHUEM U
OrpaHUYCHUECM Ha JITHHY
ouepenu. CUCTeMbI
MaccoBOTO 00CITY>KHBaHUS C
OrpaHUYCHUEM Ha BpEeMs
OYKHTaHUS

3amuinaemMoe KOHTPOJIbHOE
MeponpusiTe

yMEHHE CTpouTh cucteMy Konmoroposa
JUISL MATEMATUYECKOTO OITMCAHUS
MapKOBCKUX LIETIEH C KOHEYHBIM YUCIIOM
COCTOSIHUM Y HETIPEPBIBHBIM BPEMEHEM;;

yYMEHHE CTPOUTh cucteMy Kommoroposa
Ju1s Tpada cocTosTHUM "THOeny 1
Pa3MHOXKEHHUA' :)yMEHUE HaXOIUTh

MMpeaACIbHBIC BEPOATHOCTH 110
MMOCTPOCHHBIM MOJCIISAM;YMECHUC CTPOUTH

MaTEMaTHYECKYI0 MOZEIIb I TPOCTOU
CHUCTEMBI 110 €€ CIIOBECHOMY OIIMCAHUIO U
HaXO0XKJEHUE Ul HEE NPENEIIbHBIX
BEPOSITHOCTEN. YMEHHUE N10JIy4aTh

XapaKTePUCTHKH (PYHKIMOHUPOBAHUS U
Ka4yecTBa 0OCITY)KUBAHHS JIJISI CHCTEMbI
MacCOBOT'O OOCITYKMBaHUS C OTKa3aMu
(oTHOKaHATFHON U MHOTOKAHAIBHOM );

pa3paboTKa MporpaMMBbl I ONpeesIeHuUs
BPEMEHU BBIXOJIa OJIHOKAHAJIBHOU
CUCTEMBI Ha CTAllMOHAPHBINA PEXKUM ;

OTIpeIeTICHNE XapaKTEPUCTHK
(GYHKIIMOHUPOBAHUS U KaueCTBa
00CITy>)KHBaHHUSI CUCTEMBI MAaCCOBOTO
00CITyKUBAHUS C OKUJAHUEM H
OTpaHWYEHUEM Ha JJIUHY ouepean (n=1 u
n>1); pemieHue 3a1a4u 00 ONTUMU3ALIUN

CTPYKTYPbI CUCTEMBI MacCOBOTO
00CITy )KHBaHUS.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 HUcnoabp3oBanue YMEHHE UCIO0JIb30BATh UMUTAIIMOHHOE
[Tpumensier 6a30BbIE MOHSTHS, HMHTAILIMOHHOI'O MoeupoBanue st uccienoBanus CMO
OCHOBHYIO TCPMHUHOJIOT'HUIO U MOJCIIUPOBAHUS I
3HAHUSI OCHOBHBIX HOHO)KGHI/Iﬁ nu HUCCIIEIOBAHUS CUCTEM
KOHIETIHH B 00IacTH MacCOBOT'0 OOCTY)KUBAHUS
MaTeMaTHHECKUX M eCTECTBEHHBIX | 3a1paeMoe KOHTPOJILHOE
HayK MeponpusiTHe
OIIK.1.3

Hcnons3yeT npakTU4eCKUN OIIbIT
pellIeHns CTaHAapPTHBIX 3a/1a4
MaTeMaTUYeCKUX U (WIJIH)
€CTECTBEHHBIX HayK

OIIK.1.2

Ocy1ecTBsieT NepBUYHBII cOOp U
aHalu3 MaTepuarna,
UHTEPIIPETUPYET Pa3INuHbIe
MaTeMaTHYecKue U GU3nYecKue

0OBEKTHI

OIIK.1.1 BrinosineHne uToroBoro 3HaTh: OCHOBHBIE MMOHSTHUSI TEOPUU
[TpumenseT 6a30BbIe TOHATHS, MPOEKTa MaccoOBOT0 00CTYKUBAHUS, OCHOBHBIE
OCHOBHYIO TCPMWHOJIOTHIO ¥ HTorosoe KOHTpPO/IBLHOE KJIACChl CUCTEM MacCcOBOr'0 00CIIy>KHBaHUs,
3HaHHUSI OCHOBHBIX TTOJIOKCHUH 1 MeponpusTue METOJbI UX UCCIICAOBAHUS. Y METD:

KOHIICHIIUHA B 00JIaCTH
MaTEeMaTUYCCKHUX M €CTCCTBCHHEIX
HayK

OIIK.1.3

Hcnonb3yeT npakTUYECKUM OTIBIT
pelieHus CTaHAapTHHIX 3a7a4
MaTeMaTHYeCKHUX U (WIJIH)

Br10upats 1715 peabHbIX CUCTEM
aJIcKBaTHbIE MATEMATHYECKUE MOJIENH
00CITy’)KUBaHUSL, TIOTY4aTh 110 TOTOBBIM
(bopMysaM OCHOBHBIE XapaKTEPUCTUKH
(YHKIIMOHUPOBAHUS U KaYeCTBA
00CITy’KMBaHHS CHCTEM MacCOBOTO

€CTECTBEHHBIX HayK 00CITyKMBaHHS, BBITOJIHATE

OIIK.1.2 HHTEPIPETAUIO MATEMAaTUICCKUX
OcyIIecTBISET IEPBUYHBIN cOOp U PE3yJIbTAaTOB ISl PEANIBHBIX CHCTEM;
aHalM3 MaTepuana, pemaTh 3a1a4y ONTHMH3ALMH CHCTEMBI
MHTEPIPETHPYET Pas3InIHbIE MaccoBOro 00CITyKHBaHUS. BraneTs:
MaTeMaTHIecKne u pusnieckne 3HaHUSIMU OCHOBHBIX TIOHSATHIH,
OO0BEKTHI

YTBEPKJICHHH, a TAK K€ METOJaMHU
UCCJIETOBAHMSI TEOPUU MACCOBOTO
00CITy )KBaHUS

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

Beegenne.Cucremsl MmaccoBoro oocay:xupanus. CBoiicTBa H XapaKTePUCTHKH IOTOKOB
TpedoBanuii IlyacconoBckne noroku TpedoBanmii. [Ipocreiimme noToku TpeGoBaHuil pa3IMIHBIX
THIIOB DJIeMEHThI TCOPUHM MAPKOBCKHX NPOLIECCOB



ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTeIu onleHUBAHUS Baaasl

Kasxxnprit Bonpoc Tecta oneHnBaeTcs B 1 6asmn 10

CucremMbl MaccoBOI0 06CJIy)KI/IBaHI/Iﬂ C O’KHTAHMEM, C O KUIAHUEM H OIrPAHHYCHUEM HA NJIMHY
odecpeau. CucreMbl MaccoBOI0 06CJIy>Kl/IBaHI/IH C OrpaHH4YC€HMEM HA BPEeMH O KUIaAHUA

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 3 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amn: 15

IToxka3aTenn oneHNBaHUS Bbanuabl
OnTuMu3aIys CUCTEMbl MACCOBOTO 00CTYKMUBaHUS 15
Haxoxnenue onTUMaILHOIO KOJIMUECTBA KaHAJIOB 10
Pemenue cucteMul 3
[TocTpoeHue crucTeMbl AJis ONPEETICHHS TPEAEIBHBIX BEPOSATHOCTEM 2

Hcnonb3oBaHue MMUTAIMOHHOTO MOIETUPOBAHNS /ISl MCCJIEIOBAHUS CHCTEM MAaCCOBOIO
00cIy:KUBaHUS

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 3 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YACHI CAMOCTOAITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA Banabl
Pa3paborka umuraTopa 2 15
Pa3paborka nmuraTtopa 1 15

BbInoJiHeHHe HTOTOBOI0 IMPOEKTa

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 3 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 40
[Tpoxoxanoii 6amm: 20

IToxa3zaTesn oneHUBAHUSA Banabl
3amnuTa npoeKTa 20
Tect 10
TeopeTnyeckuii BOIpoc 10




