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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHHs K MMPeIBAPUTEIBHOIN MMOATOTOBKE OOYUYAIOMIMXCS, MPEIIICCTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

MIpeIMETHl TPOTPAMMBI  CpeHEro oOmiero odpasoBanus: Maremarnka, Anrebpa u Havana
MaTeMaTHYecKoro aHaiusa, I'eomerpus, Mudopmaruka;

JUCLUUIUIMHBL TPOTrpaMMBbl OakajaBpuaTa: AJITOPUTMBI M CTPYKTYPHl JaHHBIX, Teopus
BEPOSTHOCTEH U MaTeMaThdeckas ctaTucTika, CirydaiiHble IPOLECCHI.

1.2. JlucuuiuimHbl, KypcoBble pabOTHI W MPAKTUKH, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpelIeCTBYOIEe:

HedeTrkoe MonienupoBanue U METOABI 00OpPaOOTKH HEYETKHUX JTaHHBIX.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HaumenoBanue nokasarens 3HaueHue nokasarens

HasBanue o6pa3oBaTenbHON MPOTrpaMMBbI 01.04.02 Ipukiagnas MaTeMaTuKa u

(manee — OIT) unpopmaruka (Ilpoduns: [puknagnas
MaTeMaTHKa U WH(POPMAIMOHHEIE
TEXHOJIOTHH)

Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.b. JluckpeTHble MaTeMaTUYECKHUE MOJIENH

y4eOHBIM TIIAHOM

Yactb 00pa3oBaTEIbHON POTrpaMMBbl baszoBas yacTh

KonnuecTBo 3a4eTHBIX eMHHMIL / BCETO YacOB 41144

B cnywae mnpenbsBieHus OT OOydaloIIerocs WM €ro poauTens (3aKOHHOTO
MpeJICTaBUTENSA) 3asBIeHUS Ha OoOydeHHe MO aJanTUPOBAHHON 00pa30BaTeNbHOW Iporpamme
BBICIIETO 00pa30BaHUs, MOJKPEIJICHHOTO 3aKIOYEHUEM IICHXO0JIOr0-MEINKO-TIe1arornuecKon
komuccun (IIMIIK) wnmu wmenuko-coumanbHOU dkcneptusbl (MCD) ¢ pexomMeHmanusMu
CO3JaHMSI MHJIMBUIYaJbHOM mporpammbl peabunurtanuu u adbunutanuu (MIIPA), nannas
pabodas mporpaMmMa MOXeET OBITh aJaNTHPOBaHA C YYETOM HMHIWBUIYaIbHBIX OCOOEHHOCTEU
37I0POBBSI 00YJAIOIIETOCS.

2.2.  Pacnpenenenue yacoB 1o popmam u repuoaaM o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o = CaMOCTOSI-
®opma &8 i Sona- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBHOMN opMma
00y4enus 20 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 1 1 17 17 34 76 144 3K3aMeH
OuHas, Bcero 17 17 34 76 144

3. HEJIN ACHATITIIMHBI

O3HakoMJIEHHE CTYJEHTOB CO CBOMCTBAMH MOJAETHPYEMBIX 00BEKTOB U (HOPMHUPOBAHUE Y
HHUX HpeJICTaBJ'IeHI/Iﬁ 0 TCOPCTUUYCCKUX OCHOBAX JUCKPETHBIX MATCMATHUYCCKUX MO,ZIGJ'IGI\/’I u 00
001acTAX MX MPAKTUYECKOTO NMPUMEHEHHsS. Y CBOGHHE TEOPETHYECKHX OCHOB M NMPAKTHUECKUX
HAaBBIKOB MCITOJIb30BaHHA METOJ0OB ITIOCTPOCHUA U aHAIN3a psAda OCHOBHBIX KJIaACCOB AUCKPETHBIX
MaTeMaTHYECKUX MOJeNIel — MOJee CHUCTeM MacCOBOrO OOCTYXKHBaHHMsS M Mojeiel cerei
MaccoBOI0 00CTyKUBaHUS.



4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHuuu

OIIK-2. Croco0eH CcOBEepIICHCTBOBATh W PEATM30BBIBATH MATEMAaTUYECKUE METOJIbI
pElIeHUs TPUKIAJIHBIX 3a71a4

OIIK-3. CnocobeH pa3pabaThiBaTh MaTeMaTHYECKHE MOJEINW W IPOBOJIUTH MX aHAIN3
IPY PEUICHUH 33/1a4 B 007acTH MPO(PECCHOHATBHON IeSTETLHOCTH

4.2. VuaukaTtopbl KOMIIETCHIIUHA

OIIK-2.1. OneHuBaeT HOCTOMHCTBA U HEAOCTAaTKU MPUMEHEHMSI KOHKPETHBIX METOJI0B
JUTSL peLICHUs] TOCTAaBJICHHBIX MPUKIATHBIX 33]a4, apryMEHTUPOBAHHO OOOCHOBBIBasi KpUTEPUU
OLICHKHU U CPaBHEHUS METO/I0B

OIIK-3.1. PagpabareiBaeT u HccleAyeT TMOJIYYCHHbIE MaTeMaTHYeCKUe MOJAETH
KOHKPETHBIX 3a/1a4 B 00JIaCTH MPO(ECCHOHATBHON IEATEIIbHOCTH

4.3. Pesynbrarel 00yueHUs

OIIK-2.1.1. 3HaeT Kak NPOBOJUTH HA IPAKTUKE KPUTHUECKUN aHAJIN3 TPOOIEMHBIX
CUTYaLUM.

OIIK-2.1.2. YMeeT npoBOAMTH Ha MPAKTHKE KPUTHUYECKUH aHAIIN3 TPOOIEMHBIX
CUTYaLUM.

OIIK-2.1.3. Ymeer pemiath 3a1a4u ¢ OIOPOI HA UMEIOIIUIICS MaTepHall

OIIK-2.1.4. YMeeT CTpOUTh aNrOpUTM PELICHU 3a/1a4 C OTIIOPOM HAa UMEIOLIUICS
MaTepuan

OIIK-2.1.5. Brnageer HaBbIKaMH M TPHOOPETAET OMBIT JOCTHXKEHUS LEIH B JaHHOU
PEeIMETHOM 00JIaCTH.

OIIK-3.1.1. Bnazneer HaBbIKaMH apryMEHTUPOBAHHOTO 0OOCHOBaHUS BbIOOpa
3 PEKTUBHOTO METO/Ia PEHICHUS aKTYaIbHOW KOHKPETHOM 3aauu

OIIK-3.1.2. YMeeT A0Ka3bIBaTh TEOPEMbI, HEOOXOIUMBIC JIJISl PEIICHUS MOCTABIEHHBIX
3a1a4y

o. [TPOT'PAMMA JJUCHUITJIMHBI

HazBanue TeMbl KpaTKoe COJACPIKAHNC TCMbI (BOHpOCLI TCMH)

Pazgen 1. O61iue BOpockl KOHIETIIUN
TEOPETUYECKOT0 MOJICTUPOBAHUS

OO01mye NOHATHS TCOPUU CHCTEM [ToHSITHS CHCTEMBI ¥ KOMILIEKCA.
Crpykrypa u QyHKIHS.

Opranuzarnus.

CaoiicTBa cuUCTEM.

O heKTUBHOCTD.

[TapameTpsl U XapaKTEPUCTUKH.
[Tpouecc.

Knaccudukanus cuctem u mpoIeccos.

O61ue noHsTusa Teopuu MoaenupoBanusi | OCHOBHbIE TPEOOBAaHHUS K MOJEIH.
Knaccugukarus moaemnei.
[TapameTpu3zanus Moenen.

OO11ast xapakTepUCTHKA 3a/1a4 Pazpabotka Mozenu.

MOJICJINPOBAHUSA AHanm3 XapakTepUCTHK.

CuHHTE3 CUCTEMBI.

JleTanbHbIl aHAIN3 CUHTE3UPOBAHHOM CHCTEMBI
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OO61as xapakTepuCTHKa METO/I0B
MOJICIIUPOBAHUS

AHaJIUTHYECKUE METOEI.
YwucneHHble METOIBI.
CraTHCTUYECKHE METO/BI.
KomOuH1MpoBaHHbBIE METOIbI

CiyyaliHble BEJIMYMHBI — OCHOBHBIC
MOHSITUS U OTIPEICICHUS

CoObITHE, BEPOATHOCTD.

CrnydaifHasi BeJIM4YMHA.

3aKOHBI paclpeeeHUN CIydalHbIX BEJIUYMH.
3aKoH pacnpezesieHus: AMCKPETHOM ciryyaiiHOM
BEJIMYMHBI.

3aKOH pacnpeziesieHusl HEPEpbIBHOM cilyyaliHOM
BEJIMYMHBI.

YucioBble XapaKTEPUCTUKU CIIyYaHBIX BEJIMYUH.
HavanpHble MOMEHTBI.

I{eHTpasbHBIE MOMEHTHI

[TpousBosmias GyHKIHS U TUIIOBHIS
pacripeiesieHusl CIIy4ailHbIX BETUYHH

[TpousBonsmias GpyHKuMs U IpeoOpa3oBaHue
Jlamnaca.

[TpousBonsmas GpyHKUMS.

[Ipeobpa3oBanue Jlamnaca.

Tunossle pacnpeneneHus ClIydyaiHbIX BEJIMYUH.
Pacnipenenenue Ilyaccona.

I'eomeTpuyeckoe pacnpeesieHue.
PaBHOMEpHBII 3aKOH pacrpeeaeHus.
OKCIIOHEHIMAJIBHBIN 3aKOH paclpeesICHuUs.
Pacnipenenenue Dpnanra.

HopMuposaHnHoe pacnpeieneHue DpiiaHra.
['unepakcnoHeHIMaIbHOE PacIpeieICHHE.
['MnepspaaHroBCKOE pacupeieicHue

Pasnen 2. Mogenu cucteM MacCOBOIO
00CTyKUBaHUS

OCHOBHBIE TIOHATHUS TEOPUH CUCTEM
MaccoBOI'0 00CITYUBaHUS

CucreMa MaccoBOTO OOCITYKHBaHHUS.

CeTtb MaccoBOro 00CIyKUBaHUS.

IToTok 3asBOK.

JnurenbHOCTh OOCITYKHUBaHUS 3asBOK.
Crtpareruu ynpapJjieHUs IOTOKAMHU 3asBOK.

Knaccudukanus u XxapakTepucTUKH
CHCTEM MacCOBOI'0 OOCITY>KUBAHHUS

Knaccudukanust mosesneit MaccoBoro
00CTyKUBaHUSI.

bazoBeie mogenu.

CereBble MOZEIN.

[Tapametps! u xapakrepuctuku CMO.
[Tapamerpsr CMO.

0O603nauenuss CMO (cumBonuka Kennamna).

PexxuMbl QyHKIIMOHMPOBAHUS CHCTEM
MaccoBOI0 00CTYXUBaHUS

Pexxumsbl pynknuonupoanus CMO.
Xapaxrepuctuku CMO ¢ 0THOPOAHBIM TOTOKOM.
Xapakrepuctukn CMO ¢ HEOJTHOPOIHBIM
MTOTOKOM 3asIBOK.

[TapameTpsl U XapaKTEPUCTUKHU ceTei
MaccoBOI0 00CTYKUBaHUS

[Tapamerps! 1 xapakrepuctuku CeMO.
[Tapametpsr CeMO.

Pexxumel pynkimonuposanus CeMO.
Xapaxrepuctuku CeMO.

Amnanutuyeckoe MOJCIIMPOBAHUC
OJHOKaHaJIbHBIX CHUCTEM MaCCOBOI'O

OpnnokananeHbie CMO ¢ 0JTHOPOIHBIM IOTOKOM
3asBOK.
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00CcITy>)KMBaHUS

XapakTepucTUKH 3KCIoHeHnanbsHou CMO
M/M/1.

XapakTepuCTUKU HEIKCIIOHEeHIInansHou CMO
M/G/1.

XapakTepuCTUKU HEIKCIIOHEeHIInansHou CMO
G/M/1.

Xapaktepuctuku CMO o6miero Buga G/G/1.
Amnanu3 cBoicTB oiHOKaHasbHOM CMO.

MHoroxkasajgbHbEIE CHCTEMBI MACCOBOTO
06CJIy>KI/IBaHI/ISI C OJHOPOJAHBIM ITOTOKOM
3as1BOK

Xapaktepuctuku MHOTOKaHabHOH CMO M/M/K.
AmHanu3 cBoCTB MHOTOKaHalIbHOU CMO.

OIIHOKaHaJIBHBIe CHUCTCMBI MaCCOBOI'O
O6CJ'Iy>KI/IBaHI/I$I C HCOOHOPOAHBIM
IIOTOKOM 3as1BOK

OpnnokananbHble CMO ¢ HEOJHOPOIHBIM
MIOTOKOM 3asIBOK.

Xapakrtepuctuku u cBoiictsa J{O BII.
Xapakrepuctuku u cBoiictsa /1O OIl.
Xapakrepuctuku u cBoiictsa JJO All.
3aKOHbBI COXPaHEHUS.

Pa3zomkHyTBIE CETH MAacCOBOIO
00CITy’)KUBaHUsI C OJHOPOJHBIM IOTOKOM
3as1BOK

PazomkHyThIE 3KCIOHEHIIMAIbHBIE CeMO ¢
OJIHOPOJHBIM TTOTOKOM 3asIBOK.

Onucanue pa3oMKHYTHIX.

Pacuet xoa¢urrenToB nepenad u
MHTEHCUBHOCTEH MMOTOKOB 3asiBOK B y3JIaX
PCeMO.

[TpoBepka ycinoBUsI OTCYTCTBUS TIEPETPY30K B
CeMO.

Pacuer y310Bbix xapaktepuctuk PCeMO.
Pacuer cereBbix xapakrepuctuk PCeMO.
AHanu3 cBoiicTB pa3oMKHYThIX CeMO.

3aMKHYTbIE CETU MacCOBOI'O
00CITy’)KUBaHUS C OJTHOPOJHBIM IOTOKOM
3as1BOK

3aMkHYThIe 3KcrioHeHanbHbIe CeMO ¢
OJTHOPOJTHBIM ITOTOKOM 3asIBOK.
Onucanne 3aMkHYTHIX CeMO.

Pacuet ko3¢ ¢uirienToB nepenay B yziaax
3CeMO.

Pacuer xapakrepuctuk 3CeMO.

AHanu3 cBoicTB 3aMKHYThIX CeMO.

DNEMEHTBI TEOPUH YUCIIEHHOTO
MOJICJINPOBAHUS U CITy4alHBIX
IIPOLIECCOB

YucnenHoe MoJenupoBaHue (MOJENH caydaiHbIX
MIPOIIECCOB).

ITonsATHE ciyyaltHOTO IIpoLecca.

CrnyualiHble TPOLECCHI C AUCKPETHBIMU
COCTOSIHUSIMU.

IToHsiTHE MapKOBCKOTO CIIy4aifHOTO Mpolecca.
ITapameTpsl MapKOBCKOI'O CIIy4aitHOT'O IpoLecca.
XapaKkTepUCTUKN MAapKOBCKOTO CIIy4allHOTO
mmpotecca.

Meroasl pacueTa MapKOBCKUX MOJIETEH.
Oproaudeckoe CBOMCTBO CIIydallHbIX ITPOLIECCOB.
MapKOBCKI/Ie IMPpOLECChI C AMCKPETHBIM BPEMCHEM.
MapkoBCKHE IIPOLECCHI C HEIPEPBIBHBIM

BpPEMCHEM.
MapxkoBckue Mozenu cucteM maccoBoro | OnHokanambHass CMO 0e3 HakomHuTeNs
obcnyxuBanusi. Bapuanuu mapkosckux | (M/M/1/0).

MoJeJe CHCTeM MacCOBOTO

MuorokasansHasgs CMO 0e3 HakomuTes
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00CcITy>)KMBaHUS

(M/M/N/0).

OnnokanansHasgs CMO ¢ HakonuTenem
orpanndentoi emxoctu (M/M/1/r).
Onnokanansaas CMO ¢ HakonuTenem
HeorpaHuueHHo# emkoctu (M/M/1).
Mpuorokananbaast CMO ¢ HakonuTeleM
orpannyeHHO# émkoctu (M/M/2/1).
OpnnokananpHass CMO ¢ HEOHOPOIHBIM [TIOTOKOM
3asiBOK U OTHOCUTEJIbHBIMH MPUOPUTETAMH

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

6.1.

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

HaumenoBaumus pPasaciioB U TCM

KonnuectBo yacoB

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero
Paznen 1. OOmue Bompockl KOHIENITUN 6 6 12 36 60
TEOPETUYECKOTO MOACITHPOBAHUS
OO011Me TOHITHS TEOPUU CUCTEM 1 1 2 6 10
OO61111€e NOHATHS TEOPUU MOJECINPOBAHUS 1 1 2 6 10
OO0mias xapakTepucTrKa 3a1a4 1 1 2 6 10
MOJICIIMPOBAHUS
OO0m1as XapakTepUCTHKA METOJIOB 1 1 2 6 10
MOJICIIMPOBAHUS
CiryyaliHble BEJIMYHUHBI — OCHOBHBIE ITOHATHS 1 1 2 6 10
U ONPEJICTICHHSI
[TpousBonsmas GyHKIHS U THIIOBBIC 1 1 2 6 10
pacnpesienieHusl CIIyYailHbIX BEJTHYUH
Pasznen 2. Mogenu cucteMm MaccoBoro 11 11 22 40 84
00CTyKUBaHUS
OcHOBHBIE TIOHATHS TEOPUU CUCTEM 1 1 2 4 8
MaccoBOro 00CITyKHBaHUS
Knaccugukanus u XxapakTepuCTUKH CUCTEM 1 1 2 4 8
MaccoBOro 00CITyKHBaHUs
Pexxumbl pyHKIIMOHUPOBAHUS CUCTEM 1 1 2 4 8
MaccoBOro 00CITyKHBaHUS
[TapameTpsl U XapaKTEPUCTUKU ceTeil 1 1 2 3 7
MaccoBOro 00CITy)KHBaHUS
AHaJIUTHYECKOE MOJEIMPOBAHNE 1 1 2 3 7
OJITHOKaHAJIbHBIX CUCTEM MAaCCOBOT0
00CITy)KMBaHUS
MHorokaHanbHblE€ CHCTEMbI MACCOBOTO 1 1 2 3 7
00CITy’)KUBaHUS C OJTHOPOIHBIM IIOTOKOM
3asBOK
OpnHOKaHaIBHBIE CUCTEMBI MaCCOBOTO 1 1 2 3 7
0OCITY’)KUBaHUSI C HEOJHOPOIHBIM ITOTOKOM
3as1BOK
PazoMKkHYyTBIE CETH MacCcOBOTO 1 1 2 4 8
00CITy’)KUBaHUSI C OJTHOPOJHBIM IOTOKOM
3asBOK
3aMKHYTbIE CETH MAacCOBOTO OOCITYKMBAHUS C 1 1 2 4 8




OJHOPOJHBIM ITOTOKOM 3asIBOK

DNEMEHTBI TEOPUH YUCIIEHHOTO 1 1 2 4 8
MOJIETTMPOBAHMS U CIYYaiHBIX IPOLIECCOB
MapkoBCcKHEe MOJIENH CUCTEM MaCCOBOTO 1 1 2 4 8

oOciyxuBaHus. Bapuanuu MapkoBCKUX
MOJIeNIeH CHCTEM MAacCOBOTO 0OCTYKMBAHUS

NTOI'O ITO KOMITIOHEHTY OIIOII 17 17 34 76 144

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpOJIbHBIE BOIIPOCHI

Pazgen 1

1. Ilonsatust cuctembl u komiuiekca. Ctpykrypa u ¢ynkuus. Opranmzanusa. CBoiicTBa
CUCTEM.

2. DddextuBHocTh. [lapamerpsl u xapakrepuctuku. Ilponecc. Knaccudukanus cucrem
Y IIPOLIECCOB.

3. OcHoBHble TpeOoBaHus Kk Moxaenu. Kiaccudukarmms wmogeneid. Ilapamerpu3sarus
MOJIEJIEN.

4. Paspaborka moznenu. AHanu3 xapakTepucTuk. CUHTE3 cucTteMbl. /leTanbHblil aHamu3
CHUHTE3UPOBAHHON CUCTEMBI

5. AHanutuueckue Meronabl. YucneHHble  MeToAbl. CTaTHMCTUYECKUE  METOJIBI.
KomOuHMpoBaHHbIE METOABI

6. CoObiTue, BeposTHOCTh. CitydaiiHasi BemMYMHA 3aKOHBI PACIPENEIICHUN CIyYailHbIX
BEJIMYHUH.

7. 3aKOoH pacrpenenacHusl JUCKPETHOM ciay4yailHONW BEJIMYMHBL. 3aKOH paclpeieseHus
HEIPEPHIBHOW CIy4yallHON BEJIUYHUHBL.

8. UucnoBble  XapaKTEpPUCTHKM  CIyYalHBIX  BENMYMH. HadvajabHBIE  MOMEHTHI.
IlenTpanbHble MOMEHTHI.

9. lpomseomsmas Gynknuss U npeodpazoBanue Jlammaca. [IpomsBomsmas QyHKIHS.
[TpeoOpa3oBanue Jlamnaca. TumoBble pacmpeneneHHs clydalHbIX BenuuuH. Pacpenenenue
ITyaccona. ['eomeTpuueckoe pacnpenesieHue.

10. PaBHOMepHBII 3aKOH pacrpeesieHusl. DKCIOHEHIIMAIbHbIN 3aKOH pacIpeesieHus..
Pacnipenenenue Opnanra. HopmupoBanHoe pacnpezenenue JpiaHra.

11. T'unepsKkCOHEHIIMATILHOE paclpeeieHue. [ umepapaaHroBCKOE pacipeieieHue.

Paznen 2

12. Cucrema wmaccoBoro obOcayxuBanusi. CeTb MaccoBoro obOciyxuBanus. IloTok
3asBoK. [{nurenbHOCTh 00CTYy)MBaHUS 3asBOK. CTpaTeruu ynpaBlieHUs TOTOKaMHU 3asBOK.

13. Knaccudukamus moneneit maccoBoro obciyxuBanus. ba3oBeie mozpenu. CereBble
monenu. Ilapamerpsr u xapakrepuctuku CMO. Ilapamerper CMO. O6o3nauenuss CMO
(cumBonuka Kennanna).

14. Pexxumbl ¢ynkuuonupoBanus CMO. Xapakrepuctuku CMO ¢ 0JHOPOAHBIM
notokoM. XapaktepucTuku CMO ¢ He0THOPOTHBIM ITOTOKOM 3asIBOK.

15. IMapamerper u  xapaktepuctuku CeMO. Ilapamerper CeMO. Pexumsr
¢ynkunonuposanus CeMO. Xapakrepuctuku CeMO.

16. OmgnokanaibHble CMO ¢ OTHOPOIHBIM ITOTOKOM 3asBOK.

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

18. XapakrepucTuku HedkcnoHeHIanpHoi CMO M/G/1.

19. XapakrepucTtuku HeskcnoHeHManbHoit CMO G/M/1.

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

21. Awnanu3 cBoiicTB ogHOKaHanbHOM CMO.
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22. Xapaxrtepuctuku MHOrokaHaisHO CMO M/M/K. AHanmn3 cBOWCTB MHOTOKAHAIBHOMN
CMO.

23. OmnoxanamsHbie CMO ¢ HEOHOPOIHBIM ITOTOKOM 3asiBOK.

24. Xapakrtepuctuku u cBoiicta 1O BII. Xapakrepuctuku u coiictsa 10 OIl.

25. Xapaxkrepuctuku u cBorictBa IO All. 3akoHbI cOXpaHEHHS.

26. PazomknyThIe 3KCIOHEHIHATIbHBIE CeMO ¢ 0IHOPOIHBIM TOTOKOM 3asIBOK.

27. Pacuer ko3¢h@duLIMEHTOB Meperad W HHTEHCUBHOCTEH IMOTOKOB 3asBOK B Y3Jlax
PCeMO.

28. TlpoBepka ycinoBusi OTCYyTCTBHS nieperpy3ok B CeMO.

29. Pacuer y3noBbix xapaktepuctuk PCeMO.

30. Pacuer ceteBbix xapakrepuctuk PCeMO.

31. Ananu3 cBoiicTB pazoMKHYTHIX CeMO.

32. 3amkHyThIe SKcTIOHEeHIHATbHBIE CeMO ¢ 0THOPOIHBIM MMOTOKOM 3asBOK. OmnucaHue
3aMKHYThIX CeMO.

33. Pacuer xoaddunmenTos nepeaay B yznax 3CeMO.

34. Pacuer xapakrepuctuk 3CeMO. Aranu3 cBoicTB 3aMKHYTBIX CeMO.

35. UYwucneHHoe MojeIMpoOBaHUE (MOAETHU CIIy4allHBIX MTPOIIECCOB).

36. Ilonarue ciydaiiHOro mporecca. CrnydaiiHble TIPOLIECCHI C JUCKPETHBIMHU
COCTOSTHUSIMHU.

37. TlonsiTie MapKOBCKOTO CIIy4aitHOTo mporiecca. [lapameTpbl MapKOBCKOTO CITy4aitHOTO
npotiecca.

38. XapakTepHCTHKM MapKOBCKOTO  CiIydalfHOro mpomecca. MeTtoasl — pacdera
MapKOBCKUX MOJEIeEH.

39. Dproauyeckoe CBOWCTBO CIyYalHBIX MPOIECCOB. MapKOBCKHE MPOIECCH  C
TUCKPETHBIM BpeMeHeM. MapKOBCKHE MPOIIECCHl ¢ HEMPEPHIBHBIM BPEMEHEM.

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

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

42. OpnokanansHas CMO ¢ HakonmuTeneM orpaHuYeHHOM emkoctr (M/M/1/r).

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

44. MuorokananpHasi CMO HakonuTenem orpannueHHoi émkoctu (M/M/2/1).

45. OpnokananbHass CMO ¢ HEOZHOPOJHBIM TOTOKOM 3asBOK M OTHOCHTEIHHBIMU
MIPHOPHUTETAMHU.

7.2.  Tembl NTUCbMEHHBIX paOOT (TUIIBI 33/1a4)

KonTtponbsHbIe paboTHI IO MPAKTUKE TEMaM:

— noctpoeHue rpaduka GyHKINN pacnpeaeaeHus JUCKPEeTHON cly4aiiHO BeTMYNHBL;

— BBIYHMCIICHHE MAaTEeMaTHYECKOTO OXHJIAHHSI, TUCTIEPCHH, BTOPOTO HAYaIhHOTO MOMEHTA,
CPEHIEKBA/IPaTHYECKOT0 OTKIOHEHHS U K03 (puLlmeHTa Bapuauu c1ydaifHOH BEINYHHBI,

— mocTpoeHHe TrpaduKa TUIOTHOCTH H (QYHKIUH paclpeiesieHus HeNmpepbIBHON
CIIy4yallHOH! BEIUYMHBI;

— BBIYMCIICHUE BEPOSTHOCTH TOTO, YTO CIIydaifHasl BeJIMYMHA MTPUHUMAET OIpE/IeIICHHBIC
3HAYCHHUS.

KontponpHast paboTa 1m0 TpOBEpKE TEOPETHYECKUX 3HAHMHA — IO BCEM TEeMaM, C
UCIIOJIb30BAaHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OOpaser copep)kaHus 3K3aMEHAMOHHOTO OuieTa

1. Yro moHuMmaroT noja mojaenvpoBaHueM. [IpuBennTe HECKOIBKO MPUMEPOB M3BECTHBIX
B BBIYMCIUTEIbHON TEXHUKE 0OBEKTOB MOJIETTMPOBAHUS.

2. JluckpeTHasi ciydaifHas BeNMMYMHA X MPUHUMAET 3HadeHus: 1, 2, 3 ¢ BEepOATHOCTSIMHU
0.2, 0.3, 0.5 coOOTBETCTBEHHO.

1) HapucoBath rpaduk QyHKIIMU pacrpeeNeHNs] TUCKPETHOH CITyJaifHOW BETMYMHBI X.
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2) BpluucINT, MaTeMaTHYECKOE OXKHIAHHUE, AMCIIEPCHIO, BTOPOi HAYaIbHBI MOMEHT,
CPEIHEKBAPATUUECKOE OTKJIOHEHHEe U KOI(DPUIMEHT Bapualuu CIydaiHON
BEJIMYUHBI X.

Hano: x1=1;x2=2;x3=1;pl =0,2; p2=0,3; p3=0,5.
TpeOyercs:

1) napucoats F(x);

2) Berunciauth M[X |, D[X ], a2[X ], o[X ], V[X] .

B cnyuae Benenus ydeOHOro mpoliecca ¢ HCIOJIb30BaHUEM JJICKTPOHHOTO OOydYeHHS U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, colep)kKaHue OujeTa MOKET OTJIMYaThCS OT
MPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOIIUECA

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
IIKaJIe UCXO/ U3 MAaKCUMyMa, IPUBEICHHOTO B TA0INIIE HIKE.

Oprann3annoHHO-yueOHass paboTa B ayAWTOPUM OLEHHBAETCS HA OCHOBE TaKHX
KPUTEPUEB KaK IIOCEMIaeMOCTh 3aHSATHH, CBOCBPEMEHHOE M KAayeCTBEHHOE BBIITOJHECHUE
JIOMAIIHUX 3aJaHUH, aKTUBHOCTh BO BPEMsI IIPOBEICHUS JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHHA
(yuactue B 00CYXJCHUHU TEKYIIETO U MPOIICHHOTO MaTepuaa, peuieHue 3a1a4 1 T.11.).

CamocrosaTenbHas padoTa OIEHMBACTCS HAa OCHOBE IPEJOCTABICHHBIX Ha IPOBEPKY
BBINIOJTHEHHBIX JOMAIlHUX, WHAWBUAYAJIbHBIX 33JaHUM C YYETOM CBOEBPEMEHHOCTH HX
NPEOCTABICHHUS U COOTBETCTBUS TPEOOBAHUSAM K MX BBIITOJIHEHHIO.

KonnuectBo 6aiioB 3a KOHTPOJIBHYIO paboTy BBIYHCISIETCS KaK cyMMa OajuloB 3a BCe
BXozsmue B e€ cocraB 3amaHus. Kaxpoe 3amaHue OICHHMBACTCS HMCXOJIS W3 MaKCHMAaJIbHO
BO3MOXKHOTO KOJIMYECTBA OAJZIOB C YYETOM INPAaBHIBHOCTU BBINOJIHEHHS 3aJaHUsl, MOJHOTHI
IPUBOJIUMBIX 0OOCHOBAHUIA.

[To pesynpraram paboThl B cemecTpe oOydaromumiics, HaOpaBmmuii He MeHee 60 OanoB,
UMeeT MpPaBO MOJYYHTH OIEHKY. Te, KTO TIpeTeHayeT Ha Ooyiee BHICOKMN 0aul, MPOXOMIST
IPOMEXYTOUHYIO aTTeCTaluioo. MakcuManbHOE KOJMYECTBO OaljIoB Ha MPOMEXKYTOUYHOU
arrectanuu — 100. Ob1iee KOIMYECTBO OAIJIOB 32 CEMECTP BBIYUCIISIETCS] KAaK MaKCUMallbHas U3
IOJYYEHHBIX 3a CEMECTp M Ha INPOMEXKYTOYHOW aTTeCTallMd W BBICTABIISAETCS COIJIACHO
PUHATOMY TOPSAKY.

Howmepa pasnenos Bunei pabot MaxcumanbHoe
KOJINYECTBO 0aJIJIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU S)
CamocTrosTenpHas padora 10
1 KoHTposbHble paboThI 10 MPAKTHKE 20
KonTtpomnbHas paboTa o TeOpeTHIECKOMY 20
MaTepuany
OpranuzannoHHo-y4yebHast paboTa B ayJUTOPHH 5
CamocrosTenbHas paboTta 10
2 KoHnTponbHbIe paboThl 110 MPAKTHKE 10
KonTtponbHast paboTa o TeopeTHIECKOMY 20
MaTepHany
NTOT'O 100
ITpomMexyTouHas aTTecTanus 100
OO01muii UTOT 3a CEMECTP 100
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CooTtBeTcTBHE 0AJUIOB OLIEHKE

KONHIecTEO GALIOR OreHka 110 IATHOAIUILHON IIIKaJIE
us 100 ECTS | Dxk3amen, quddepeHInpOBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 F HEYJIOBJICTBOPUTEILHO P

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

YueOubie 3anatusa npoBoairca B ['maBHom kopmyce Joul'V (r. Honenk, np. I'yposa, 6).
Jns mpoBeneHust 3aHATHN TpedyeTcs: ayauTopus, o0OpyAOBaHHAS MEJIOBOM WM MapKepHOU
JOCKOHM, MYJIBTHMEAMWHBIA TPOEKTOP W OSKpaH, HOYTOYK, KOMIUICKT y4eOHOH wmeOenu st
CTYIEHTOB, palouee MECTO mpernojaaBarens, BbIX0A B VHTEpHET — MPOBOJHOW WIH C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hay4dHo#i OMOMMOTEKM YHUBEPCHUTETa W JAPYTUX JIICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeCTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHETe
['maBHOTO KOpITyCa (aya.405).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIONIb30BaTh  y4eOHblE MaTepuaibl 110
TUCITUIUINHE, pa3MmenieHHbie Ha tiatrgopme Moodle IleHTpa mucTaHIMOHHOTO OOpa30BaHHUS
OI'bOY BO «/lonl'Y». Ilpm u3ydyeHUM JUCHUIUIMHBI MOTYT HPHUMEHSTHCA SJIEKTPOHHOE
0o0y4eHHe U IUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHWNH OOy4yarolUXCsl Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENbHOMN paOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. Arubanosa, A. B. MaremaTnueckue MOJEIM B E€CTECTBEHHBIX M OOIIECTBEHHBIX
HayKax [DJeKTpoHHBIA pecypc] : yueOHoe mocobue / A. B. ArubGanosa, /[. B. Jlumanckuii ;
Joneukwii Hatl. yH-T. - JloHenk : JlonHY, 2014. - Dnextponnsie gannbie (1 daiin)

2. JIUCKpeTHBIE MaTeMaTHYeCKHe MOJENH [DIIeKTPOHHBIH pecypc]: yueOHoe mocodue /
Cocr.: B.I'.)Kutnssa, Cropoxes B.1.; 'OV BIIO «/loHeukuii HallMOHAIBbHBI YHUBEPCUTET». —
Honenxk: JonHY, 2017. — Dnexrponnsie qanubie (1 daiin)

3. Kurnss, B. T'. IIporpammupoBanue B cpene CYBJl Visual FoxPro [DnexTpoHHbIH
pecypce] : yueb6. mocobue / B. I'. Kurtnss ; JJonernkwmii Han. yH-T. - Jlonenk : JJouHY, 2012. -
OnexTpoHHble qaHHbIe (1 daiin)

4. TIpakTUKyM TIO TUCKPETHBIM MaTEMaTHYECKUM MOCISIM [DIEKTPOHHBIN pecypc]:
yuebHo-MeTonudeckoe mocobue / Coct.: B.I'. Kutnss, Cropoxes B.U.; TOY BIIO «Jlonenkwii
HallMOHATBHBIN yHUBEepcuTeT». — Jlonenk: louHY, 2017. — Dnektponnbie nannsie (1 daitn)

10.2. JlomoiHUTETbHAS JIATEPATYPA
5. AnucumoB B.B. DneMeHTBI TeOpUU MacCOBOTO OOCITYKUBAHUS M aCUMIITOTHYECKOTO
aHanm3a cucreM: [Y4eb. mocobue i By30B To crnenuaibHOocTH "Maremaruka", "Ilpuk.
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MareMartuka', "OkoH. kubepueruka'| / B.B. Auucumos, O.K. 3akycumno, B.C. Jlonuenko u mp. ;
[Tox o6mr. pen. B.B. Auucumosa. - K.: Buma mk., 1987. - 248 c.

6. bonnua M.B. 3HakoBBIN CTAaTUCTHYECKUM aHAIM3 JIMHEHHBIX Mozaeeh / bonaun M.B.,
Cumonosa I'.11., Tropun FO.H. - M.: Hayka, 1997. - 288 c.

7. bouapos I1.I1. Teopust maccoBoro oocmy>kuBaHus : y4e0. JiIsl By30B [0 HalpaBICHUIO
"Ilpukn. marematnka ¥ uHpopmaruka" u crnen. "Matemaruka" u "Ilpuxi. matemartuka" /
Bbouapos ILII., Ileunnkun A.B. - Mocksa : M3n-so PYJIH, 1995. - 529 c.

8. Bacun A.A. Moxaenu JMHAMUKH KOJUIGKTHBHOTO ToBeaeHus: [l By30B 1o
cnenuansHocTH "[Ipukiian. matematuka'] / A. A. Bacun. - M.: M3a-8o MI'Y, 1989. - 153 c.

9. BBenenne B MareMaTW4yecKoe MoOJeNHpoBaHHe : [YdueO. mocobme 1 BY30B
HarpaBieHuss 511200 "Marematuka. [lpuxmagnas marematuka'] / B. H. Ammxmun, M. b.
I'utman, U. D. Kennep u np. ; [lox pen. I1. B. Tpycoga. - M.: Jloroc, 2004. — 439 c.

10. BBenenne B MareMarhyeckoe MojenupoBaHue : [Yueb. mocoOue ajid BY30B
Hanpasnenuss 511200 "Marematuka. [lpuknagnas maremaruka"] / B.H. Ammxmun, M.B.
I'mt™man, 1.3. Kemniep u ap. ; [lox pen. I1.B. Tpycosa. - M. : Jloroc, 2004. - 439 c.

11. I'nmenenko b.B. BBenenue B Teoputo mMaccoBoro obciyxuBanusi / b.B. I'nenenko,
W.H. Koanenko. - 2-e uzn. - Mocksa: Hayka, 1987. - 336 c.

12. IybpoB A.M. MHOroMepHble€ CTaTUCTHYECKHE METOAbl: [l SKOHOMHCTOB H
meHemkepoB / A.M. Jlyopos, B.C. Mxurapsn, JL.U. Tpomun. - M.: ®UHAHCH U CTaTUCTHUKA,
1998. - 350 c.

13. EpmaxoB C.M. Kypc cratuctudyeckoro MmojaeianpoBanus: [Yueb. mocodue aist By30B
no cneruanbHocTH "llpuknagnas matemarwmka'] / C. M. Epmakos, I'. A. Muxaiinos. - M.:
Hayxka, 1976. - 319 c.

14. KanamnukoB, B. B. MaremaTtuyeckue MeETOABI TOCTPOCHHS CTOXACTUYECKHX
mojeneit oocinyxuBanus / B. B. Kanamnukos, C. T. Paues ; un. A. T. ®omenko. - M. : Hayka,
1988. - 310 c.

15. MazanoB B.B. MoMeHTBI OCTaHOBKM U YMpaBIsieMble CiydalHble ONyXIaHus /
Maszanos B.B., Bunnnuenko C.B. ; PAH, Cu6. ota-nue ; Yut. uH-T npupoa. pecypcos ; OTB.
pen. JL.A. IlerpocsH. - HoBocubupck: Hayka, Cu6. ota-uue, 1992. - 104 c.

16. Camapckuii A.A. Maremarnyeckoe MojenupoBaHue: Waew, mMeTompl, mpuMepsl /
A.A. Camapckuii, A.Il. Muxaiinos. — M.: Hayka, 1997. - 320 c.

17. CeactpsinoB b.A. BepositHocTHBIe MOfenH. - M. : Hayka, 1992. - 176 c.

XpuctuanoBckuii B.B. Pemenne 3agau marematuyeckoro nporpammupoBanus : (Kypc
nexuuit) / B.B. Xpuctuanosckuii, B.I'. Epun, O.B. Tkauenko; Jlonenkuii roc. yH-T. - JloHenKk:
Houl'Y, 1992. - 254 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hayunas sqexTponHasi 6mbamorexka eLIBRARY.RU: caiitr / HOb (OOO). — Mocksaa,
2000- . — URL: https://elibrary.ru (nara oopamenusi: 08.04.2026). — Pexum moctyna: ams
ABTOPH30B. NIOJIb30BATENICH. —€KCT: AIEKTPOHHBIN.

2. Hay4nasi 3nekTpoHHas 6ubauorexa «KubepJlenunkay: caiit / Accormanus «OTKpbITast
Hayka». — Mocksa, 2014- . — URL.: https://cyberleninka.ru/ (nara oopamenwus: 08.04.2026). —
Pexum noctyna: cBoO60AHbIN. — TEKCT: 37€KTPOHHBIM.

3. Hauumonaannasi momamucka: caiir / PIHHW. - Mocksa, 2020- . - URL:
https://podpiska.rcsi.science/ (mata oOpamenus: 08.04.2026). — Pexum poctyma: amis
aBTopH30B.10sIb30BaTenen JJoHl'Y. — TekcT: aneKTpOHHBIN.

4. HanuoHnajbHasi JJjeKTpoHHast Oudaumoreka (HDOB): denepanbHas rocynapcTBeHHas
uHopmarmonHas cuctema / MunucrepctBo Kynberypsl PD; Poccuiickas rocynapcTBeHHasS
oubmmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nata oopamenus: 08.04.2026). —
Pexxum moctyma: cBoO0aHBINA. — TEKCT: 2EeKTPOHHBIH.



https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/
https://rusneb.ru/

10.
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Oo6pa3oBaresnbHass miaargopma IOpaiiT: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (nara oopamenust: 08.04.2026). — Pesxum gocrymna:
u3/1aHusi CBOOOJHOTO JAOCTYIIA, A7l aBTOPU30B. MOJIb30BaTeNel. — TEKCT: 3IEKTPOHHBII.
JiexTponHasi O0mbamoreka PI'B: pasgen caiita / PI'b. — Tekct: »nmekTpoHHBIH //
Poccuiickas rocyJ1apCTBEHHAs OubIMoTeKa: obuIUaTBEHBIN CaiT. -
https://ldiss.rsl.ru/electroniclibrary. — Pexum mocTyma: NMOHUCK CBOOOIHBIN, 3JICKTPOHHBIC
JTIOKYMEHTBI — BupTyanbnsiil untanbsHbiil 3ai1 PI'b Ha Tepputopun HB Jlonl'Y.
DJIeKTPOHHO-0ubMoTeyHas cucrema Jlans: caiit / OBC Jlans. — C.-IletepOypr, 2011- . —
URL: https://e.lanbook.com (mata oOpamienus: 08.04.2026). — Pexum nocrymna: u3IaHus
CereBoil 2yIeKTpOHHOM OMONIMOTEKH, Ui aBTOPU30B. Ioyib3oBarened. — Tekcr:
3JIEKTPOHHBIN.

DeKTpoHHO-0ubuoTeunasi cucrema JLoul'yY: caiit / ®I'BOY BO «/lonl'Y». — JloHellk,
2016- . — URL.: http://library.donnu.ru/ (mara oopamenus: 08.04.2026). — Pexum moctyrmna:
cBOOOAHBIN. — TEeKCT: 3JEKTPOHHBIM.

DyieKTPpOHHBIN Katagor Hayunoit 6mbmuorexu Jonl'Y: pasmen caiita / Hb Honl'Y. —
Texkcr: anexrponnsiii / DBC Jlonl'V: caiit. — URL: http://library.donnu.ru/catalog/ (mxara
obpamenusi: 08.04.2026). — Pesxxum 1ocTyna: MOMCK CBOOOHBIN, JIEKTPOHHBIE IOKYMEHTHI —
Ju1s mosib3oBaresiet Jonl'y.

duexTpounblii apxus Joul'Y: paznen caiita / Hb oul'Y. — Tekcr: anexkrponnsiii / 9bC
Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamienusi: 08.04.2026). — Pexum
JIOCTyTa: CBOOOTHBIM.

12. I[TPOTPAMMHOE OBECIIEYEHUE

1. PEJ OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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