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PabGouas mporpamma aucuMIUIMHBL «/{HCKpeTHbIE MaTeMaTH4YeCKHe MOMENN» JUIs
o0yuaromuxcs 1o Hanpasiaenuto noarorosku 01.04.02 [pukiannas MaTeMaTika ¥ HHPOPMATHKA
(Maructepckas nporpamma: IlpuknannHas marematuika W uHpOpMATHKA), COCTaBleHA Ha
ocHoBannyu  PenepasbHOrO  roCyJapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHJIApTa  BBLICIIETO
00pa30BaHus — MarucTpartypa 1o HanpasiaeHuro noarotosku 01.04.02 ITpuxiagHas maTeMaTuka
1 HH(OPMATHKa, YTBEPXKIEHHOrO IpHKa3zoM MUHHCTepCTBa 00pa3oBaHus U HayKu Poccuiickoii
Denepaunn ot 10 suBaps 2018 r. Ne 13 (¢ u3m. u o), [Topsinka OpraHH3aIiy U OCYIIECTBIICHHSI
o0pa3oBaTeIbHOH HeATENIBHOCTH IO 00pa3oBaTeNbHBIM MPOTrpaMMaM BBICIIET0 O0Opa3oBaHUs —
nporpammaM — OakajiaBpuara, IporpamMMaMm —CHEIHaIHTeTa, IPOTrpaMMaM MAarucTpaTyphbl.
YTBEP’KJIEHHOr0 MpHKa3oM MMHHCTEpPCTBA HAyKM M BbIclero oOpasoBaHusi Poccuiickoi
denepanun ot 06 anpess 2021 r. No 245 (¢ #3M. U JI0IL.), B COOTBETCTBHH € y4eOHBIM IITAHOM,
visepucaeHnbiM Yaenbim coBetoM GTBOY BO «Jlonl'Y» ai1s Hadopa 2024 roa.

Pazpaboruuk:

JOLEHT Kadeapbl TEOPHH YIIPYTOCTH

H BBIUHCITUTE/ILHOM MaTeMaTUKH

nm. akad. A.C. Koemogamuanckoro, ’

Kau/1. (U3.-MaT. HAyK, JOLEHT O/ Py ;)Z B.I'. Kutuss

Pabouas nporpamma ogoOpena Ha 3aceaanuu Kadeapbl TEOPUH YIIPYTOCTH U BEIYHCIHTEILHOM
matematuku uM. akaa. A.C. KocmoaaMuanckoro.
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26.03.2024 r. P //;/
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMGbI

1.1. TpeboBaHus K mpeaBapuUTEIbHON MOJATOTOBKE O0yUaIOLIUXCS, MPEAIIECTBYIONINE
Y COMYTCTBYIOIIME TUCUUILTUHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUYE€HUE JTAHHOM:

JUCHUIUIMHBL POrpaMMbl OakanaBpuarta: AJITOPUTMBI U CTPYKTYpPBI JaHHBIX, Teopus
BEPOATHOCTEN U MaTeMaTHuecKasl CTaTUCTHKA, CilydaliHbIE POLIECCHI.

1.2. JlucuumuuHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOCHHE JAHHOMN
JUCIUTUTMHBI HE0OX0AUMO KaK MpeIeCTBYOIIEE:

Heuetkoe monenupoBaHue U METOIbI 0OPaOOTKH HEUETKUX JIAHHBIX.

2. OIIMCAHME IUCHUITIJIMHBI

2.1. OOmas xapakTepucTuKa

HauMenoBanwue mokasares 3HaYeHHE TIOKA3aTesI
HazBanue oOpa3oBaTeIbHON MPOTPaMMBbI 01.04.02 IIpukiagHas MaTeMaTHKa U
uHpopmaruka (Marucrepckas mporpamMma:
[pukinaaHas MaTeMaTHKa U HHQOpMaTHKa)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B5.6. /luckpeTHple MaTeMaTHYeCKHe
y4eOHBIM IJIAHOM MOJeIU

Yacte 00pa3oBaTeIbHOMN MPOTrpaMMBbl ba3oBas yacTp

KosinuecTBO 3a4eTHBIX eIMHHMIL / BCETO YacoB 5/180

2.2.Pacnpenenenue yacoB 1o ¢popmMaM H nepruojam

oOydeHus
OO011ee KOJIMYECTBO 4aCOB
o
E CaMOCTOSI-
dopma 21 8 5 - o
> | g JeKIu- | jJabopa- | MpaKkTH- | TETbHOU opma
o0ydeHus 2 3 BCETO
s OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJIb
OuHas 1 1 17 17 34 112 180 JK3aMeH

3. HEJIN JUCHUITJINHBI

O3HakoMJIEHHE CTYJICHTOB CO CBOMCTBAMH MOJIETUPYEMbIX 00BEKTOB U (hOPMUpPOBAHHE Y
HHUX HpeJICTaBJ'IeHI/Iﬁ 0 TCOPECTUUYCCKUX OCHOBAX JUCKPETHBIX MATCMATHUYCCKUX MOJIeJ'IeI\/’I u 00
001acTAX MX MPAKTUYECKOIO NMPUMEHEHUsS. Y CBOCHHE TEOPETHUYECKMX OCHOB U NPAKTHUYECKUX
HAaBBIKOB MCITOJIB30BAHUA METOJA0B ITOCTPOCHUA U aHaJIn3a psaa OCHOBHBIX KJIACCOB NTUCKPETHBIX
MaTeMaTHYeCKUX MoJeliell — MOJEJeH CHUCTeM MacCOBOrO OOCHY>KHMBAaHHS W Mojeei cerei
MaccoBOI0 00CTYKUBaHUS.

4. KOMIETEHIUHN OBYHAIOUIET'OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U TNTAHUPYEMBIE PE3YJIBTATBHI OBYUEHU A

Komnerenuuu WNHaukaTopsl Pe3ynbraTel 00y4YeHus
OIIK-2. Cnocoben | OIIK-2.1. OneHuBaer OIIK-2.1.1. 3HaeT Kak MPOBOIUTH HA
COBEPLICHCTBOBATh | IOCTOMHCTBA U IIPaKTUKE KPUTUYECKUN aHAIIN3
U PEAJIN30BbIBAThH HEJIOCTATKU IPUMEHEHUs | MPOOJIEMHBIX CUTYaIUH.




MaAaTCMaTHYCCKUC
MCTOABI pCHICHUSA
MPUKIAAHBIX 3aa4

KOHKPCTHBIX METOA0B IJIA
pEIICHHS TTOCTaBICHHBIX
MPUKJIAAHBIX 33134,
apryMEHTHPOBAHHO
000CHOBBIBasI KPUTEPUHU
OLICHKU M CPaBHEHUS
METO/IOB

OIIK-2.1.2. YMmeeT mpoOBOAUTH HA
IPaKTHKE KPUTHYCCKUH aHAIN3
POOJIEMHBIX CUTYAIHH.

OIIK-2.1.3. YMeeT pemiats 3a1a4 €
OIIOpPOM Ha UMEIOLIUICS MaTepUall

OIIK-2.1.4. YMeeT CTpOUTh aJITOPUTM
peuieHus 3a1a4 ¢ ONOPOX Ha UMEIOIIMICS
MarepHan

OIIK-2.1.5. Biageer HaBbIKamMu U
PHOOPETACT OMBIT JOCTHKCHHUS IIEITH B
JTAHHOU TIPEIMETHOM 00JIaCTH.

OIIK-3. Cnocoben

OIIK-3.1. Pa3zpabaTsiBacT

OI1IK-3.1.1. Binaneer HaBBIKAaMU

pa3pabarbIBaTh U MCCTIeTyeT TOJTYYCHHBIE | apTyMEHTHPOBAHHOTO 0OOCHOBaHHS
MaTeMaTH4eCcKue MaTeMaTU4ecKue MoJenu | BbIOOpa 3((EKTUBHOTO METOIa PELICHUS
MOJICNIN U KOHKPETHBIX 3a/1a4 B aKTyaJbHON KOHKPETHOM 3aaun
IPOBOANUTH UX obnactu

AHATH3 TIPH npodeccHoHATBHOT OIIK-3.1.2. YMmeeT 10Ka3bIBaTh TEOPEMBI,
peleHuH eSTeIbHOCTH HEOOXOAMMBIE VISl PEIICHUS

3a1a4 B 06IACTH IIOCTABJICHHBIX 337124
npodeccHoHaIbHOM

JeSTEeIbHOCTH

5. ITPOI'PAMMA JTMCHUIIJIMHBI

HazBaHune TemMbl KpaTKoe COACPKaHNUC TCMbI (BOHpOCH TGMBI)

Paznen 1. O6mue BOpocsl KOHIETIIINH
TEOPETUYECKOT0 MOJICTTUPOBAHUS

IToHATHS cUCTEMBI M KOMITJIEKCA.
CtpykTypa u QyHKIHS.

Opranuzanus.

CBolicTBa CHCTEM.

O PexTUBHOCTS.

[TapameTpsl U XapaKTEPUCTHUKHU.
[Ipouecc.

Krnaccudukaiiys cucTeM U MpoIeccos.

OO61re MOHATHSI TEOPUHU CUCTEM

OcHoBHBIE TpeOOBaHUS K MOJIEIH.
Knaccudukanus moaenei.
[TapameTrpuzanms Mojenei.

OO0111e NOHATHS TEOPUH MOJEINPOBAHUS

OO6mras XxapakTepucTHKa 3a1a9
MOJICTTUPOBAHUS

Pa3paborka mozaenu.

AHanu3 XxapakTEepHUCTHUK.

CuHTE3 CUCTEMBI.

JleTanbHBINA aHATIN3 CUHTE3UPOBAHHOM CHCTEMBI

ABanuTHyecKue METOIEL.
YucleHHbIE METOIBI.
CraTHCTUYECKHE METOEI.
KoMOuHMpOBaHHBIE METOIBI

OO6mrast XxapakTepruCcTHKa METOJIOB
MOJICTTUPOBAHUS

CoOpbITHE, BEpOSITHOCTD.

CrnyuaiiHas BelIMYMHA.

3aKOHBI pacrpeeeHNU CTy4YalHbIX BEJIUYMH.
3aKOH pacrnpeesieHus] JUCKPETHOM CllydaiiHOM
BEJINYUHBI.

CiyyaliHble BEJIMYMHBI — OCHOBHBIE
MIOHSTHUSA U ONPEIEICHUS
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3aKoH pacnpe/iesieHUs] HENPEPbIBHOM ClTydaiiHOM
BEJIMYHHBI.

YucnoBble XapaKTEPUCTUKU CIIyYalHbIX BEJIMYUH.
HavanpHble MOMEHTBI.

[leHTpanbHbIE MOMEHTHI

[IpousBonsmas GyHKIUSI U TUTIOBBIE
pacrpeiesieHus Cy4alHbIX BEJIMUYUH

[IpouzBoasmas GpyHKMs U npeoOpa3oBaHue
Jlanunaca.

[IpouzBoasmas GyHKIML.

[IpeobpaszoBanue Jlamnaca.

Tunossle pacnpeneneHns Ci1y4aiHbIX BEINYHH.
Pacnpenenenue Ilyaccona.

I'eomeTprueckoe pacnpeeseHue.
PaBHOMEpHBI 3aKOH paclpeieICHHUS.
OKCIIOHEHIIMAJIbHBIN 3aKOH PacIpeeIICHNU.
Pacrnipenenenue Dpnanra.

HopmuposanHoe pacnpeneneHue DpriaHra.
['unepskcrioHeHIMAIBHOE paclpeieIeHUE.
['MnepspiaHroBCKOE pacupeecHue

Pasnen 2. Mogenu cucteM MacCOBOIO
00CITy)KMBaHUS

OCHOBHBIC TOHATHS TCOPHUU CUCTEM
MaCCOBOI'oO 06CJ'IY)I(I/IB3HI/I$I

Cucrema MaccoBOro 00CITy>KUBaHUSI.

Cetp MaccoBOTo 00CITy>KUBaHUSI.

[ToTok 3asBOK.

JImuTenbHOCTh 00CITY)KUBaHUS 3asiBOK.
CrpaTeruu ynpasJeHUs TOTOKAMH 3asIBOK.

Knaccupukanus u  XapakTepUCTUKH
CHCTEM MacCOBOI'0 00CITyKUBaHUS

Knaccudukanus Mozeneit MaccoBoro
00CITyKUBaHUSI.

bazoBrie Monienu.

CereBble MOENN.

[Tapametps! u xapakrepuctuku CMO.
[Tapamerper CMO.

0O603nauenuss CMO (cumBoninka Kennamia).

PexuMbl QyHKIIMOHUPOBaHUS CUCTEM
MaccoBOI'0 00CTYKUBaHUS

Pexxumsbl pynkimonupoanus CMO.
Xapaxtepuctuku CMO ¢ 0THOPOJHBIM TOTOKOM.
Xapakrepuctuku CMO ¢ HEOJHOPOIHBIM
MTOTOKOM 3asIBOK.

[TapameTpsl U XapaKTEpUCTUKHU CeTei
MaccoBOI0 00CTYKUBaHUS

[Tapametpsl u xapakrepuctuku CeMO.
[Tapamerpsr CeMO.

Pexxumsbl pynkimonupoBanus CeMO.
Xapakrepuctuku CeMO.

AHAIMTHYECKOE MOJICIIMPOBAHUE
OJTHOKAaHAJBHBIX CHCTEM MaCCOBOTO
o0CITyKUBaHUS

OpnnokananeHple CMO ¢ 0THOPOIHBIM IOTOKOM
3as1BOK.

XapakTepuCcTUKH dKcrIoHeHIManpsHoi CMO
M/M/1.

XapakTepuCcTUKU HedKcnoHeHnnanbHoi CMO
M/G/1.

XapakTepuCTUKH HedKcnoHeHnnanbHoi CMO
G/M/1.

Xapakrepuctuku CMO obmiero Buga G/G/1.
Amnanus cBoucTB ogHoKkaHaiIsHOU CMO.
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MHorokaHajabHbEIE CHCTEMbI MACCOBOTO
06CJ'Iy>KI/IBaHI/I${ C OJTHOPOJHBIM ITIOTOKOM
3asBOK

XapakrepucTuku MHorokaHansHoi CMO M/M/K.
Amnanus cBoicTB MHOrokanaibHo CMO.

OHOKaHAIBHBIE CHCTEMBI MACCOBOTO
00CITy’)KUBaHUS C HEOJHOPOIHBIM
HOTOKOM 3asIBOK

Onnokanansable CMO ¢ HEOTHOPOAHBIM
IMOTOKOM 3asIBOK.

Xapakrepuctuku u cBoiicta /1O BII.
Xapaxrtepuctuku u csoiictsa J10 OII.
Xapakrepuctuku u cBoiictea O All.
3aKOHbBI COXPAHEHUS.

Pa3OMKHYTI)Ie CCTH MacCOBOI'O
06C.Hy}KI/IBaHI/ISI C OJHOPOAHBIM ITOTOKOM
3as1BOK

PazomkHyThIE 3KcIOHEHITMANIbHBIE CeMO ¢
OJIHOPO/IHBIM IIOTOKOM 3asIBOK.

Onuncanue pa3oMKHYTHIX.

Pacuer koapunmenToB nepeaayd u
WHTEHCUBHOCTEH IMOTOKOB 3asBOK B y3J1aX
PCeMO.

[IpoBepka yciioBUs OTCYTCTBUS IIEPETPY30K B
CeMO.

Pacuer y3n0Bbix xapakrepuctuk PCeMO.
Pacuer cereBbix xapakrepuctuk PCeMO.
AHanu3 cBoicTB pa3oMKHYThIX CeMO.

3aMKHYTBIE CETH MacCOBOIO
00CITy’)KUBaHUS C OJTHOPOJHBIM IIOTOKOM
3as1BOK

3aMkHYTbIE 3KcnioHeHImanbHble CeMO ¢
OJTHOPOJIHBIM ITOTOKOM 3asIBOK.
Onucanue 3aMkHYThIX CeMO.

Pacuet ko3¢ punmeHToB nepenay B y3nax
3CeMO.

Pacuer xapakrepuctuk 3CeMO.

AmHanu3 cBoiicTB 3aMKHYThIX CeMO.

DJIeMEHTEBI TCOPHUU YHUCIICHHOTO
MO/JICIIMPOBAHUS M CITy4alHBIX
MPOIIECCOB

YucneHHOEe MOIETUpPOBaHUE (MOAETHU CIIy4aiiHbIX
MIPOLIECCOB).

[TonsiTHE cydaitHOTO Mpouecca.

CiyualiHple IPOLECCHI C TUCKPETHBIMU
COCTOSAHUSIMU.

[ToHsITHE MapKOBCKOTO CIIy4aifHOTO MpoIiecca.
[TapameTpsl MapKOBCKOTO CIIy4allHOTO IIpoLecca.
XapakTepruCTUKU MAaPKOBCKOTO CIy4aitHOTO
rporecca.

MeTtob1 pacueTa MapKOBCKHX MOJIEIEH.
Oproanyueckoe CBOMCTBO CIyYalHBIX IPOLECCOB.
MapKOBCKI/Ie MponecCol ¢ JMCKPETHLBIM BPEMECHEM.
MapkoBCKHE IPOLECCH] C HEIPEPHIBHBIM

BPEMEHEM.
MapxkoBckue monenu cucteM maccoBoro | OmnokananpHas CMO 6e3 HaKoHUTeNs
obciyxuBanus. Bapuanuu mapkosckux | (M/M/1/0).

MOJEJICH CHCTEM MacCOBOTO MuorokanansHass CMO 0e3 HaKoIUTeNs
o0CITyKUBaHUS (M/M/NJ/0).

OnnokanainpHast CMO ¢ HakonmuTelieM
orpanuuenHou emxoctu (M/M/1/r).
OnnokananpHast CMO ¢ HakomuTelieM
HeorpaHnueHHO eMkoctu (M/M/1).
MmuorokaHainbHasg CMO ¢ HakOIMUTENEM
orpanudeHHoOM éMrocTu (M/M/2/1).
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OpnnokananpHass CMO ¢ HEOAHOPOJHBIM ITIOTOKOM
3aBOK U OTHOCHTEJIEHBIMH ITPUOPHTETAMHU

6. CTPYKTYPA U COAEPXXAHUE ANCHUITIIMHBI

6.1.

dopma 00yueHus — ouHas, kypc — 1, cemectp — 1

HanmenoBanmus pasaciioB U TEM

KomnngecTBo yacos

Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero
Paznen 1. O6muue BOpockl KOHIICTIIIUN 6 6 12 42 66
TEOPETUYECKOT0 MOJICTUPOBAHUS
OO0u1ue NoHATUS TEOPUU CUCTEM 1 1 2 7 11
OO01Ke MOHIATHS TEOPUU MOJICTUPOBAHUS 1 1 2 7 11
OO6m1as xapakTepucTrKa 3a1au 1 1 2 7 11
MOJICTTUPOBaHUS
OO6m1as XxapakTepucTUKa METOJIOB 1 1 2 7 11
MOJICTTUPOBAHUS
CrnyualiHble BEIMUMHbBI — OCHOBHBIE IOHSTHUS 1 1 2 7 11
U ompeesieHus
[IpousBoasmas GyHKIMS U TUTIOBBIE 1 1 2 7 11
pacrpeeneHus CIyJyaifHbIX BEIUYHH
Pasznen 2. Monenu cucteM MaccoBOIO 11 11 22 70 114
o0cITy)KMBaHUS
OcCHOBHBIE TIOHATHS TEOPUU CUCTEM 1 1 2 6 10
MaccoBOIr0 00CTYKUBaHUs
Knaccudukanus 1 xapakTepUCTHKH CUCTEM 1 1 2 6 10
MaccoBOIr0 00CTYKUBaHUS
PexuMbl QyHKIIMOHUPOBaHUS CUCTEM 1 1 2 6 10
MaccoBOIr0 00CITYKUBaHUS
ITapameTpsl 1 XapaKTEPUCTUKH CETEN 1 1 2 6 10
MaccoBOIr0 00CTYKUBaHUS
AHaTUTUYECKOE MOJICTUPOBAHUE 1 1 2 6 10
OJTHOKAaHAJIBHBIX CHCTEM MaCCOBOTO
o0CITyKMBaHUS
MHorokaHanbHbI€ CHCTEMBI MaCCOBOTO 1 1 2 6 10
00CITy’)KWUBaHUS C OJTHOPOTHBIM IIOTOKOM
3asBOK
OnHOKaHaAJIbHBIE CHCTEMBI MACCOBOTO 1 1 2 6 10
00CITy’)KUBaHUS C HEOJJHOPOAHBIM ITOTOKOM
3asBOK
Pa3zomkHyTBIE CE€TH MacCOBOIO 1 1 2 7 11
00CITy’)KUBaHUS C OJTHOPOTHBIM IIOTOKOM
3asBOK
3aMKHYTBIE CETH MacCCOBOT'0 OOCTYKUBAaHUS 1 1 2 7 11
C OJIHOPOJIHBIM ITOTOKOM 3asIBOK
DeMEeHTHI TEOPUH YHCIICHHOTO 1 1 2 7 11
MOJICIIMPOBAHUS U CIIy4alHBIX ITPOLIECCOB
MapkoBcKue MOJIETTH CUCTEM MaCCOBOTO 1 1 2 7 11

oOcyxuBaHus. Bapuanuu MapKOBCKUX
MOJIEJICH CHCTEM MAacCOBOTO OOCITY)KHBAHUS




| UTOI'O 10 KOMIIOHEHTY OITIOII | 17 | 17 | 34 | 112 | 180 |

7. OLHEHOYHBIE MATEPHAJIBI (CPEACTBA) U1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINUN

7.1. KoHTpoJibHBIE BOITPOCHI

Paznen 1

1. ITonsatus cucremsl u Komiuiekca. Ctpykrypa u ¢ynkmus. Opranm3anus. CBoiicTBa
CUCTEM.

2. DddextuBnoctb. [Tapamerpsl u xapakrepuctuku. [Ipouecc. Knaccubukanus cuctem u
IIPOLIECCOB.

3. OcHoBHble TpeOoBaHus k Moxaenu. Kiaccuduxamus wmopneneii. Ilapamerpusanus
MOJCIIECH.

4. Pazpabotka monenu. AHanu3 xapakTepucTuK. CuHTE3 cUCTeMbl. JleTalbHbIN aHamu3
CHHTE3UPOBAHHOMN CUCTEMBI

5. Ananutuueckue Meronbl. YucinenHele MeToAbl.  CTaTUCTUYECKHE  METOJbI.
Kom0OuHMpoBaHHbBIE METOBI

6. CobObiTue, BeposiTHOCTh. CrydaiiHasi BeJIMYMHA 3aKOHBI paclpefesieHud CIy4aiHbIX
BEJIMYHH.

7. 3akoH pacrpeneneHus] JUCKPETHON CIy4yailHOW BENWYMHBL. 3aKOH pachpeiesieHus
HETPEPBIBHOW CIIy4allHON BEJIMYUHBI.

8. UucnoBble  XapakTEepPUCTUKH  CIy4YyallHBIX  BeJWYMH. HauyanbHble  MOMEHTHI.
[{eHTpaJIbHBIE MOMEHTHI.

9. IlpousBonsmas ¢yHkuus u mnpeobOpasosanue Jlammaca. IlpousBonsmas ¢GyHKIMS.
[IpeoOpazoBanue Jlammaca. TumoBble pacrpeneneHus ciay4yailHbIX Beau4MH. Pacpenenenue
ITyaccona. I'eomerpuueckoe pacupeneicHue.

10. PaBHOMEpHBII 3aKOH pacIpeesieHusl. DKCIOHEHIIMATBHBIN 3aKOH pacIpeesieHHs.
Pacnipenenenne Dpnanra. HopmupoBanHOe pacnipeneneHue DpiaHra.

11. T'unepsKCHOHEHIIMATILHOE pacipeeeHue. [ urepapaaHroBCKOE pacipeieieHue.

Paznen 2

12. Cuctema maccoBoro obciayxuBanusa. CeTb MaccoBoro oociayxuBanus. [10Tok 3asBOK.
JlnurenbHOCTh OOCTy)MBaHUS 3asBOK. CTpaTeruu ynpaBiieHUs: TOTOKaMHU 3asBOK.

13. Knaccudukamus moneneit maccoBoro obcmyxuBanus. basoBeie mozpenu. CereBble
monenu. Ilapamerpsr u xapakrepuctuku CMO. Ilapamerper CMO. O6o03nauenuss CMO
(cumBonmka Kenganmna).

14. Pexxumbl QyuknuonupoBanus CMO. Xapaxrepuctuku CMO ¢ 0JHOpPOJIHBIM
notokoM. XapaktepucTuk CMO ¢ He0THOPOTHBIM ITOTOKOM 3asIBOK.

15. IMapamerper u  xapaktepuctukd CeMO. Ilapamerper CeMO. Pexumsr
¢yukunonuposanus CeMO. Xapakrepuctuku CeMO.

16. OmnokanaibHble CMO ¢ OTHOPOIHBIM TTOTOKOM 3asBOK.

17. XapakrepucTtuku 3kcrnonenmansHoir CMO M/M/1.

18. XapakrepucTrku HedKcnoHeHMaIpHoi CMO M/G/1.

19. XapakrepucTtuku HeskcnoHeHaasHoH CMO G/M/1.

20. Xapaxrepuctuku CMO o6mrero Buma G/G/1.

21. Awnanu3 cBoiicTB ogHOKaHanbHOM CMO.

22. Xapaktepuctuku MHOrokaHaisHO CMO M/M/K. AHanmn3 cCBOWCTB MHOTOKAHAIBHOMN
CMO.

23. OmnoxanamsHbie CMO ¢ HEOTHOPOIHBIM ITOTOKOM 3asiBOK.

24. Xapakrepuctuku u cBoiicta J1O BII. Xapaktepuctuku u coiictsa 10 OIl.

25. Xapaxkrepuctuku u cBorictBa /IO All. 3akoHbI cOXpaHEHHUS.
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26. Pa3omkHyThIe 3kcnioHeHIIMaNbHbIE CeMO ¢ 0THOPOIHBIM TOTOKOM 3asBOK.

27. Pacuer ko3(hduIMEHTOB Meperad W MHTEHCUBHOCTEH IMOTOKOB 3asBOK B Y3Jax
PCeMO.

28. TlpoBepka yciaoBusi OTCYTCTBHS nieperpy3ok B CeMO.

29. Pacuer y3noBbix xapaktepuctuk PCeMO.

30. Pacuer ceteBbix xapaktepuctuk PCeMO.

31. Amnanu3 cBoiicTB pazoMKHYTHIX CeMO.

32. 3amkHyThIe SKcIoOHeHIHATbHBIE CeMO ¢ 0THOPOIHBIM MMOTOKOM 3asBOK. OmnucaHue
3aMKHYTbIX CeMO.

33. Pacuer xoaddummenTos nepenad B yzinax 3CeMO.

34. Pacuer xapaktepuctuk 3CeMO. Ananus cBoicTB 3aMKHYThIX CeMO.

35. UucneHHoe MOJIeIMPOBaHKE (MOCIH CITyYalHBIX MPOIECCOB).

36. Ilonarue ciydaitHOrO mporecca. CrnyvaiiHble TIPOLIECCHI C JTUCKPETHBIMHU
COCTOSTHUSIMHU.

37. TlonsiTie MapKOBCKOTO CITy4aitHOTO mporiecca. [lapameTpbl MapKOBCKOTO CITy4aifHOTO
npotiecca.

38. XapakTepuCTHKU MapKOBCKOTO CIy4aifHOro mporiecca. MeTopl pacyeTa MapKOBCKHX
MOJIEJIEN.

39. Dproauyeckoe CBOWCTBO CIYYalHBIX TIPOIECCOB. MAapKOBCKHE TPOIECCH  C
JTUCKPETHBIM BpeMeHeM. MapKOBCKHE MPOIIECCHI ¢ HEMPEPHIBHBIM BPEMEHEM.

40. OpnokanansHas CMO 6e3 makonurenst (M/M/1/0).

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

42. OpnokananpHas CMO ¢ HakomuTelIeM orpaHudeHHOol eMkoctu (M/M/1/1).

43. OpnokananpHas CMO c HakomuTeneM HeorpaHuueHHoM eMkoctu (M/M/1).

44. MuorokananpHast CMO nakonuTenem orpanndeHHon émkoctu (M/M/2/1).

45. OpnokananpHass CMO ¢ HEOZHOPOJHBIM TOTOKOM 3asBOK M OTHOCHTEIbHBIMU
MIPHOPHUTETAMHU.

7.2.  Tewmbl MUCBMEHHBIX paboT (TUIIBI 32]1a4)

KonTtposnbHble paboThI 10 MPaKTHKE:

— mocTpoeHue rpaduka GyHKINHA pacrpeaesieHus TUCKPETHON CIy4yaiHON BETMYHUHBI;

— BBIUMCJICHHE MATEMaTU4YECKOr0 0XKHUIaHNA, JUCIIEPCUH, BTOPOTO HAYaJIbHOIO MOMEHTA,
CPEHJIEKBAIPaTUYECKOT0 OTKJIOHEHUSI U KA (UIIMEHTa Bapualluy CIIy4yaifHOM BETUYMHBI,

— MOCTpoeHue rpaduka IIOTHOCTU U (PYHKIIUH pacIipe/ieIeHUs] HETIPEPhIBHOM ci1ydaiHON
BEJIMYMHBI,

— BBIYMCIIEHUE BEPOSTHOCTU TOTO, YTO CIydyaliHas BEJIMYMHA IPUHUMAET ONPECIICHHbIE
3HAYECHHUS.

KonTtponbHast paboTa Mo MHpoBEpKE TEOPETUYECKHUX 3HAHMM — MO BCEM TEMaM, C
MCIIOJIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.  Oo0pa3zen conepkaHus IK3aMEHAIIMOHHOTO Oniera

1. Yrto moHUMAIOT MO MOAeNupoBaHreM. [IpuBeuTe HECKOIBKO MPUMEPOB U3BECTHHIX B
BBIUMCIUTENbHON TEXHUKE OOBEKTOB MOIEITUPOBAHUSI.
2. JluckpeTHas ciy4aiiHas BelnurMHa X MPUHUMAeET 3HaueHus: 1, 2, 3 ¢ BEpOSTHOCTIMU
0.2, 0.3, 0.5 cooTBETCTBEHHO.
1) HapucoBath rpaduk QyHKIMU pacrpenelieHus JUCKPETHOM CiTydaitHO# BennauHbl X.
2) BplumciauTh MaTeMaTHYECKOE OXKHIAaHHUE, AMCIIEPCHIO, BTOPO HaYaabHBI MOMEHT,
CPEIHEKBAPATUYECKOE OTKJIOHEHHE U KO3()PUIMEHT BapHaluu CIy4daiHON
BEIUYMHBI X.
Hano: x1 =1;x2=2;x3=1;pl =0,2; p2=10,3; p3 =0,5.
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Tpebyercs:
1) mapucosats F(x);
2) Berunciauth M[X |, D[X ], a2[X ], o[X ], V[X] .

B ciyuae BeneHus ydeOHOro mpoliecca ¢ HCHOJIb30BAaHUEM 3JICKTPOHHOTO OOYUYCHHS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, coliep)kaHue OujeTa MOKET OTIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOUIUECSH

OO6miasi olleHKa 3HAHWKA OOYYAIOIIMXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amibHOo#
IIKajJe MCXOIs M3 MaKCMMyMa, MPHUBEIECHHOTO B Tabmuie Hrpke. OpraHu3allMOHHO-ydeOHas
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAIHUX 3aJaHUN, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX M MPaKTUYECKUX 3aHATUHN (ydacTHe B OOCYXIEHUU TEKYIIero u
MIPOMICHHOT'O MaTepuaa, pereHue 3aaad 1 T.11.).

Howmepa pazgenos Buas padot MaxcimaibHoe
KOJINYECTBO 0AJIIOB
OpranuzalinoHHO-yueOHas paboTa B ayAUTOPHUH 5
CamocTosiTenpHas paboTa 10
1 KoHTposibHBIC pabOTHI O IPAKTHUKE 20
KonTtponpHast paboTa 110 TEOpETHIECKOMY 20
MaTepuany
Opranu3aiinoHHO-y4eOHast paboTa B Ay IMTOPUH 5
CamocrosTenbHas pabora 10
2 KoHTposbHbIE pabOThI 10 MPAKTHKE 10
KonTtponpHast paboTa 110 TEOpETHIECKOMY 20
MaTepuany
HUTOTI'O 100
DK3aMeH 100
OOmuii UTOT 32 CeMecTp 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

OreHKa 110 NATHOAJUILHOM IIKaJIe
KomnnuectBo 6annos "
s 100 ECTS | DOx3amen, nuddepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3aYTE€HO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBIETBOPUTEIHHO ATTeHO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBIETBOPUTEIHHO e 3a9TeHo
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9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJI JINL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 3[JOPOBbA 1 MTHBAJIN/10B

B xone peanu3zanyy TUCHMILTHHBI UCTIONB3YIOTCS CIEAYIONINE JTOTOTHUTEIBHBIE METOIBI
00yueHHMsI, TEKYIIEro KOHTPOJIs yCIIEBAEMOCTH U IIPOMEXYTOUYHOM aTTecTaluy o0yJaromuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHIEIBIX U CIIA00BUIALINX

— JeKIUH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TOMOILBIO
KOMIIbIOTEpA CO CHELMATN3UPOBAHHBIM IIPOIPaMMHBIM 00€CIIeUeHUEM;

— JUIs  BBINIOJHEHUS  3aJaHus  Tpd  HEOOXOAMMOCTH  MPEJOCTaBIISACTCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOILIUX
YCTPOWCTB;

— NUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM.

2) TS TIIYXHX M C1a00CIBIIIAIINX

— JEKIMHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JIOKYMEHTA;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIOTCS HA KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEeH NPOBOJUTCA B IHCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTUPOBAHMSL.

3) JUIS1 JIML C HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOIPaMMHBIM 00€CIIeUeHHEM;

— MUCHMEHHBIC 3aJ[aHUs BHIITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpME MIIM BBINOJIHAIOTCS B MUCbMEHHOMN
¢dbopme Ha KOMIIBIOTEPE.

ITpu HEOOXOIMMOCTH TIpelycMaTpUBACTCS yBETMUEHNE BPEMEHHU AJIS IIOATOTOBKU OTBETA.

[Iponienmypa  mpoBeACHUST  NMPOMEXKYTOYHOM  aTTecTallMl I OOYYaroOUIMXCs
YCTAHABIMBAaETCSI C Y4YE€TOM HX HMHIUBUAYAIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpouedaypbl OLEHMBAHUS pPE3yJbTaTOB OOydYeHHUs JIONyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMAIIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢gopMmax, aJalTUPOBAHHBIX K OTPaHUYEHHUSM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX U CITA0O0BUISIINX

— B IIEUYaTHOM (pOpMe yBEITUUEHHBIM IIPUPTOM;

— B (hopMe AJEKTPOHHOTIO JJOKYMEHTA;

2) JUISL TITYXHUX ¥ CTaOOCITBIIIAIIIX

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYArOIIUXCS C HAPYIICHUSIMU OMOPHO-/IBUTATEIHHOTO arapara:

— B IIEUaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLIECCA

VYuebnble 3aHsTUA poBoAATCA B [ maBHOM Kopryce {onI'Y (r. Honeuk, mp. ['ypoBa, 6), B
VYueOHo-npakTHUecKoM BerarcauTesibHoM tieHTpe JJoul'Y (r. lonerk, mp. ['yposa, 6, kopryc 12).

Jns mpoBefeHUs JIeKIUH TpeOyeTcs ayauTopus, OOOpyIOBaHHAsh MEJIOBOW WU
MapKepHOH TOCKOH / CEHCOPHBIM SKpaHoM /[ MyJIbTHUMEAMUHBIA IMPOEKTOP C 3KPaHOM M
HOYTOYKOM, KOMIUJIEKT yueOHOI MeOenu JUIst CTYJeHTOB, pabouee MEeCTO Iperno1aBaTess.
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JUnist mpoBeIeHUs TPAKTUYECKHUX 3aHATUH TpeOyeTcs ayAuTopusi, 000pyJ0BaHHAsI METOBOM
VI MapKepHOH OCKOW / CEHCOPHBIM JKpaHOM / MYJIBTUMEAUNHBIA MPOSKTOP C SKPAHOM H
HOYTOYK, KOMIUIEKT y4eOHOI MeOenn /i CTYACHTOB, paboyee MECTO MPEenojaBaTes.

Jns mpoBeleHUst J1a0OpaTOPHBIX 3aHATHH TpeOyeTcs ayauTopus, oO0OpyIOBaHHAas
MapKepHOW JOCKOH WM CEHCOPHBIM 3KpaHOM [ MyJIbTUMEIUIHBIA MPOCKTOP C JKPAaHOM U
HOYTOYK, MEepPCOHAJIbHBIE KOMIBIOTEPHI, KOMILJIEKT y4eOHONH MeOenu [yl CTYIEHTOB, pabouee
MECTO TpernoaaBaTeis, BBIXoa B IHTEpHET — NPOBOIHOM WU € HCIoib3oBaHueM Wi-Fi.

Jis caMOCTOSITEIbHOM pabOThl MCIIOJIB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYPCHI
HayuHnoii OMOAMOTEKH YHUBEpCUTETa MU JPYTUX DJICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToauuecKoe oOecreueHune, MpeACTaBIeHHOe B ayAuTopusx [JaBHOro kopmyca
(ayn. 511, 605, 610).

OOyuaronyecss HMEIOT BO3MOXHOCTb  MCIIOJIB30BaTh  y4yeOHble MaTepualibl 110
JTUCITUIUINHE, pa3MmenieHHbie Ha toiargopme Moodle LlenTpa muctaHmuoHHOTO 00pa3oBaHUs
OI'BOY BO «lonl'Y». Ilpu n3ydeHuH NUCHUIUIMHBI TPUMEHSIOTCS JEKTPOHHOE O0yuYeHUE U
JMICTaHIIOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IUIaT(GOPMBl  JUCTAHIMOHHOTO  00pa30BaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYalOIMXCS HAa OCHOBE TECTUPOBAHUS U
IPOBEPKU PE3YIbTaTOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Arubanosa, A. B. MaTtemaTrueckue MOJIEIH B €CTECTBEHHBIX U OOIIIECTBEHHBIX HAyKaX
[DnexTpoHHBIH pecypc] : yuebHoe mocobue / A. B. Arubanosa, /I. B. Jlumanckwii ; Jlonenkuii
Ha1l. yH-T. - JloHenk : JlonHY, 2014. - Dnektponnsie nanubie (1 daiin)

2. JIUCKpeTHBIE MaTeMaTHYEeCKHEe MOJETH [DIEKTPOHHBIN pecypc]: yueOHOe mocooue /
Cocr.: B.I' XXutnssa, Cropoxes B.1.; 'OV BIIO «/loHenkuii HallMOHAIBbHBI YHUBEPCUTET». —
Honenxk: JonHY, 2017. — Dnextponnsie qanubie (1 daiin)

3. Kurnss, B. T'. IIporpammupoBanue B cpene CYBJl Visual FoxPro [DnexTpoHHbIH
pecypce] : yue6. mocobue / B. I'. XKurtnss ; Jlonenkuit Han. yH-T. - Honeuk : JlonHY, 2012. -
OnexTpoHHbIe qaHHbIe (1 daiin)

4. TlpakTUKyM MO JIHUCKPETHBIM MaTEMaTUYECKUM MOJENSIM [DJIeKTPOHHBIH pecypc:
yaeOHOo-MeToudeckoe mocodue / Coct.: B.I'. Kutnss, Cropoxes B.W.; TOY BIIO «Jlonenkwuii
HallMOHATBHBIN yHUBEpcuTeT». — Jlonenk: JJouHY, 2017. — Dnektponnsie nannsie (1 daitn)

11.2. JlomonHUTEIbHAS JIATEPATYPA

5. AnucumoB B.B. DieMeHTBI TeOpuu MaccoOBOTO OOCITYKUBAHHUSI M ACUMIITOTHYECKOTO
aHanm3a cucreM: [Yd4eb. mocobue misi By30B To crnenuaibHOCcTH "Maremaruka", "Ilpuki.
matemaruka', "JkoH. kubepHeruka'] / B.B. Anucumos, O.K. 3akycuno, B.C. Jlonuenko u ap. ;
[Tox o6m. pen. B.B. Auucumosa. - K.: Buma mk., 1987. - 248 c.

6. bonauua M.B. 3HaKkoBEIN CTATUCTHYECKUHA aHAIN3 JIMHEHHBIX Moaeieh / bongun M.B.,
Cumonosa I'.1., Tropun FO.H. - M.: Hayka, 1997. - 288 c.

7. bouapos IL.I1. Teopust MaccoBoro oocmy>KuBaHus : y4eO. Il By30B [0 HAIIPABICHUIO
"IIpuki. marematuka 1 uHGopMmaTuka" u cnenl. "Marematuka" u "[Ipuki. matemaruka" / bouapos
ILIL., [Teunnkun A.B. - Mocksa : U3n-Bo PYJIH, 1995. - 529 c.

8. Bacun A.A. Moxgenu JWHAMUKH KOJUIGKTHBHOTO ToBeneHus: [Jlns By30B 1O
cnernuansHocTH "llpukian. marematuka']/ A. A. Bacun. - M.: U3n-Bo MI'Y, 1989. - 153 c.

9. Beenenne B MaremaTmdeckoe MojaenupoBaHue : [YdueO. mocoOuwe uisi BY30B
HanpaBienuss 511200 "Maremaruka. Ilpuknannas maremaruka"'] / B. H. Ammxmun, M. b.
I'mrman, U. D. Kemtep u ap. ; [lox pex. I1. B. Tpycosa. - M.: Jloroc, 2004. — 439 c.
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10. Bregenne B MareMaTH4ecKoe MojenupoBaHue : [YueO. mocoOue s By30B
HarnpasieHus 511200 "Maremaruka. [Ipuknannas maremaruka'] / B.H. Amuxmun, M.b. 'utmas,
N.3. Kemnep u np. ; Ilox pen. [1.B. Tpycosa. - M. : Jloroc, 2004. - 439 c.

11. T'nenenko b.B. BBenenue B Teoputo maccoBoro oocimyxuBanus / b.B. 'nenenko, 1.H.
KoBanenko. - 2-e u3a. - Mocksa: Hayxka, 1987. - 336 c.

12. JIyopoB A.M. MHOroMepHble CTaTUCTUYECKHE METOAbl: J[JI1 3KOHOMHCTOB U
menemkepos / A.M. lyopos, B.C. Mxutapsu, JL.U. Tpommn. - M.: ®unaHCchl ¥ cTatucTka, 1998.
-350c.

13. Epmakos C.M. Kypc craTtuctuyeckoro MojaenupoBanusi: [Yue6. mocobue s By30B
no cniermanibHOCTH "[puknaanas matrematuka'] / C. M. Epmaxkos, I'. A. Muxaitnos. - M.: Hayka,
1976.-319 c.

14. Kanamnukos, B. B. MaTemaTudeckrue METOIbI TOCTPOEHUS CTOXACTHICCKUX MOJICIICH
obciyxusanus / B. B. Kamamaukos, C. T. Pages ; un. A. T. ®omenko. - M. : Hayka, 1988. - 310
c.

15. Mazamos B.B. MOMEHTHl OCTaHOBKM W YHIpaBisieMble CIydailHble ONy>KHaHus /
Maszanos B.B., Bunnuuenko C.B. ; PAH, Cu6. otn-nue ; YuT. uH-T npupoa. pecypcos ; OTB. pea.
JLLA. TlerpocsH. - HoBocubupck: Hayka, Cub. ota-ame, 1992. - 104 c.

16. Camapckuii A.A. Marematudyeckoe MojaenupoBaHue: Maew, MeTonbl, MpuUMepbl /
A.A. Camapckuii, A.Il. Muxaiinos. — M.: Hayka, 1997. - 320 c.

17. CeBactbsiHoB b.A. BepositHocTHbIe MOzienu. - M. : Hayka, 1992. - 176 c.

18. Xpuctuanosckuii B.B. Pemenne 3amau mMaTeMaTHYeCKOro MPOTPAMMHUPOBAHUS :
(Kypc nexuwmit) / B.B. Xpuctuanosckuii, B.I'. Epun, O.B. Tkauenko; JloHeukuii roc. yH-T. -
Honenk: Houl'V, 1992. - 254 c.

12. ”TH®OPMAILIMOHHBIE PECYPCHI

1. HaumonanbHasi  3jiekTpoHHasi  OuOaumorexka  (HOB): dbenepanbHast
rocyaapctBeHHass mH@opMmaimonHas cucrema / MunucrepctBo KyneTypel P®; Poccwuiickas
rocynapcTBeHHass oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexxumM joctymna: cBOOOIHBIN, moanucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctymna: ajisi aBTOPU30B.
MOJIb30BaTeNe. —TeKCT: JIEKTPOHHBIMN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnka»: caiit / Acconuanus
«OtkpeiTas Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexum moctyma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «JIaHby: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajis aBTOPH30B.
MOJIb30BaTeNe. — TEeKCT: EKTPOHHBIMN.

5. IBC IOpaiiT: snexTpoHHas 6ubnuoreyHas cucrema: caidT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum nocTyna: 1uisi aBTOPU30B.
nosb3oBaTenen. — TeKeT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubInoTeuHast cuctema Jloul'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: 2JIEKTPOHHBIH.
7. DJekTpoHHbI Katajsor Hayunoit 6ubGmuoreku [lonl'Y: pasnen caiirta / Hb

Houl'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienwust: 01.09.2023). — Pesxxum qocTyna: MOUCK CBOOOIHBIN, DIIEKTPOHHBIE IOKYMEHTHI
— st monb3oBareneit JJoul'VY.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
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8. JaexTponHblii apxus loul'Y: pa3nen caiira/ Hb JJonl'Y. — TekcT: 37eKTpOHHBIH
// OBC HouI'VY: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JOCTyTIa: CBOOOTHBIH.

13. TIPOI'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparuBHas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (yiunien3us nporpamMmmbel Dream Spark juist BeICInX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD mist cB0601HOTO IPOTPaMMHOTO 00ECTICYCHHUS).


http://repo.donnu.ru/

