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PaGouass mporpamma IUCHUIUIMHBI «JlMCKpeTHBbIe MaTeMAaTHYeCKHe MOIeJn» IS
oOyvaronuxcsi 1o HampabieHuto TnoarotroBku 01.04.02 TlpuxmamHas wmaremathka U
unpopmaruka (IIpoduns: IlpuxmagHas maTematuka W HHGOpMATHKA), COCTAaBICHA Ha
ocHoBaHuu @DenepaibHOTO TOCYNAPCTBEHHOTO 00pa30oBaTEeIbHOTO CTaHAapTa  BBICHIETO
00pa3zoBaHusl — MarucTparypa no HarpasiaeHuto noaroroku 01.04.02 [puknagnas maremaTuka
u uH(pOpMaTHKa, YTBEPKACHHOTO Mpuka3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoii
Oepepauun ot 10 suBaps 2018 r. Ne 13 (¢ w3m. um jgom.), llopsaka opranuzauuu u
OCyIIecTBIEHUSI 00pa30BaTeNIbHOI AESITEILHOCTH MO 00pa3oBaTeNIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpamMMamM OakalaBpuara, TMporpaMmaM CIHEIUAINTeTa, MporpaMMam
MarucTparypbl, YTBEP)KICHHOrO MpHKa3oM MUHUCTEpCTBA HAyKH M BBICIIETO0 OOpa3oBaHUS
Poccuiickoit @enepaunu ot 06 ampens 2021 r. Ne 245 (c u3Mm. u 1101.), B COOTBETCTBUU C
y4eOHBIM TUTAaHOM, YTBEpKJIeHHBIM Y4eHbIM coBeToM ®I'BOY BO «lonl'Y» mis mabopa 2025
roja.

PazpaboTumk:

JOLEHT KadeIpbl TEOPUH YIIPYTOCTH

U BBIYMCIIUTEIBHON MaTeMaTUKU

uMm. akaza. A.C. KocMomamMuaHckoro,

KaH[. pU3.-MaT. HayK A. U. MupoHuyk

PabGowas mporpamma omgoOpena Ha 3acemaHuM  Kadeapbl TEOPHHM  YIPYTOCTH U
BBEIUHCIATENbHOM MaTeMaTuku uM. akag. A.C. KocMomaMuaHckoro.
[Tporoxoi ot 03.04.2025 r. Ne 10.

W.o. 3aBenyromiero kadeapoit U. A. Mouceenko
COT'JTACOBAHO:

JexaH (akynpTeTa MaTeMaTHKU U

MH(OPMALIMOHHBIX TEXHOJIOTHI H. A. MouceeHko
16.04.2025 r.

Y4eOHO-MeTonndecKas KoMuccus (paKyabTeTa MaTeMaTHKH U HHPOPMAIIMOHHBIX TEXHOJIOTHH.
ITporoxoi ot 16.04.2025 r. Ne 3.
[Ipencenarens JI. 1. CensixoBa

PykoBonuTenr,  OCHOBHOW  oOpa3oBaTenbHON
IporpaMMsl, A-p pu3.-maT. HAyK, JOII. P. H. Heckopones
03.04.2025 1.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHHs K MMPeIBAPUTEIBHOIN MMOATOTOBKE OOYUYAIOMIMXCS, MPEIIICCTBYIONINE
U COIYTCTBYIOIIME AUCHUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3Y4YEHUE TAaHHOM:

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

JUCLUUIUIMHBL TPOTrpaMMBbl OakajaBpuaTa: AJITOPUTMBI M CTPYKTYPHl JaHHBIX, Teopus
BEPOSTHOCTEH U MaTeMaTuyeckas ctaTucTuka, CiryyaiiHble IpOLECCHI.

1.2. JlucuuiuimHbl, KypcoBble pabOTHI W MPAKTUKH, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIlIecTBYOLIEe:

HedeTrkoe MonienupoBanue U METOABI 00OpPaOOTKH HEYETKHUX JTaHHBIX.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HaunmenoBanue nokazarens 3HavyeHHe noKa3aresns
HasBanue o6pa3oBaTenbHON MPOTrpaMMBbI 01.04.02 IlpuxmamHas  MareMaTuka |
(manee — OIT) unpopmaruka  ([Ipodune:  Ilpuknagnas

MaTeMaTHKa 1 HHPOPMATHKA)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.Bb.8. luckpeTHbie MaTeMaTHYECKUE
y4€OHBIM IIJIAHOM MOJEIN
Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl bazoBas yacth
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acoB 4144

B cnywae npembsBieHHs OT OOydaroulerocs WiIM €ro poaurtens (3aKOHHOTO
IpEJICTaBUTEINSA) 3asiBJIEHUS HAa OOydeHUE MO aJalTHUPOBAHHOM 00pa30BaTENbHON Iporpamme
BbICHIET0 00pa30BaHUsA, MOJKPEIUICHHOTO 3aKJIIOUYEHUEM IICHXO0JIOr0-MEIUKO-I1eAarornuyeckon
komuccun (IIMIIK) wnmu wmenuko-coumansHOW 3kcneptusbl (MCD) ¢ pexomeHnauusMu
CO3/IaHUsl MHJUBUAyaJbHOW mporpamMmbl peabunutanuu u abwnurtammu (MITPA), nannas
paboyasi mporpaMMa MOXKET OBITh aJalNTUPOBAHA C YYETOM HMHAMBHAYaJIbHBIX OCOOEHHOCTEH
3JI0POBBS 00YUAIOILETOCH.

2.2. Pacnpesnenenue yacoB 1o popmam u nepuojaaM o0ydeHus

OO0111€€ KOJIMYECTBO YaCOB
o) o = CaMOCTOS-
opma | o .
S JeKu- | mabopa- | MpakTU- | TEIbHON dopma
o0yueHHSI 2 2 BCETO

5 OHHBIX | TOPHBIX | YeCKMX | paboThHI + KOHTPOJIS

KOHTPOJIb
QOunas 1 1 17 17 34 76 144 JK3aMeEH

OuHas1, Bcero 17 17 34 76 144

3. LEJU JUCIUATUIMHBI

O3HaKOMJIEHHE CTY/IE€HTOB CO CBOWCTBAMHU MOJETUPYEMBIX 00BEKTOB U (YOPMUPOBAHUE Y
HUX TPEACTaBICHUN O TEOPETHUECKUMX OCHOBAaX JAUCKPETHBIX MaTeMaTHYeCKHX Mojeneill u ob
00JacTsIX UX MPaKTHYECKOro NMPUMEHEHHUS. YCBOCHHE TEOPETHUECKUX OCHOB M MPAKTUYECKHX
HAaBBIKOB MCIOJIb30BAaHUS METOJOB MIOCTPOEHUS U aHAJIN3a PsAJIa OCHOBHBIX KJIACCOB IUCKPETHBIX
MaTeMaTUYeCKNX MOJENIe — MOJeNIed CHCTEM MacCOBOTO OOCIY)XKMBaHUS W MOJCNEH ceTe
MaccoBOT0 0OCITYKHBaHUSI.



4. KOMIIETEHIIH OBYHYAIOHIETOCS, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IUKATOPDBI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

4.1. KomnereHuuu

OIIK-2. Croco0eH COBEpIICHCTBOBATh W PEATM30BBIBATh MATEMAaTUYCCKUE METOJIbI
pelleHus TPUKIATHBIX 3a7a4

OIIK-3. Cnocoben pa3zpabareiBaTh MaTeMAaTHYECKHE MOJEIU W MPOBOAUTH UX AaHAIU3
IIPU pElIeHUH 3a7a4 B 00JacTu MpodeccruoHalbHOM 1eSTeTbHOCTH

4.2.  VuaukaTopbl KOMIIETEHITHHA

OIIK-2.1. OueHuBaeT AOCTOMHCTBA M HEIOCTATKH MPUMEHEHHUS KOHKPETHBIX METOJIOB
JUTSL pEeUICHUS TTOCTABIICHHBIX MPHUKIIATHBIX 33]1a4, apryMEHTHPOBAHHO OOOCHOBBIBAsI KPUTEPUU
OLICHKHU U CPaBHEHHS METO/I0B

OIIK-3.1. PazpabarbiBacT © HCCICAYET TMOJTYYCHHBIE MATEeMATHYECKUE MOJCTHU
KOHKPETHBIX 33/1a4 B 00;1acTU podeCCHOHATBHON AeSITETbHOCTH

4.3. PesynbraTsl 00y4eHUs

OIIK-2.1.1. 3HaeT Kak MPOBOJUTH HA MPAKTUKE KPUTHUECKUN aHAIIU3 MPOOIEMHBIX
CUTYaLH.

OIIK-2.1.2. YMmeeT npoBOAUTH HAa MPAKTHUKE KPUTUUECKUN aHAIIU3 MPOOIEMHBIX
CUTYaLH.

OIIK-2.1.3. Ymeer pewiats 3a1a4u ¢ ONOPOIl HA UMEIOLIUIICS MaTepHUall

OIIK-2.1.4. YMmeeT cTpOUTh QJITOPUTM PELICHUs 3a/1a4 C ONIOPON HAa UMEIOIIHHICS
MaTepuan

OIIK-2.1.5. Brnageer HaBblKaMM M IPUOOPETAET OMBIT JOCTUXKEHUS LEIM B JaHHOU
peIMEeTHOM 00JIacTH.

OIIK-3.1.1. Brageet HaBBIKaMU apryMEHTHPOBAHHOT'O 00OCHOBAHHUS BIOOpa
3¢ pekTUBHOrO METO/1a PEeLICHHS aKTyalbHOU KOHKPETHOU 3a7a4u

OIIK-3.1.2. YMmeer noKa3bIBaTh TEOPEMBI, HEOOXOIMMEBIE ISl PEHICHUS] MOCTABICHHBIX
3a/1a4

S. I[TPOTPAMMA JJUCLATTJIMHBI

HasBanne TeMbl KpaTkoe conepxanue TeMbl (BOIPOCH! TEMBI)

Paznen 1. OOuue BOmpockl KOHIIETINN
TEOPETUIECKOTO MOJICTUPOBAHUS

OO111e MOHATHUS TEOPUHU CUCTEM [ToHsATHS cUCTEMBI M KOMILIEKCA.
Crpykrypa u QyHKIUS.

Opranunzanus.

CBolicTBa CUCTEM.

O dexTUBHOCTS.

[TapameTpsl 1 XapaKTEPUCTUKH.
[Ipouecc.

Knaccudukanus cuctem v mpoeccos.

OO6mmue noHsTus Teopuu MoaenupoBanusi | OCHOBHBIE TPEOOBaHUS K MOJIEIH.
Knaccudukammst momeneii.
[TapameTrpu3aius MoJIeIeH.

OO0mas xapakTepucTrKa 3a1a4d PazpaboTka Mmozgenu.

MOJEIIUPOBAHUSA AHanu3 XapakTepUCTHK.

CHHTE3 CUCTEMBL.

JleTranbHblil aHAIU3 CUHTE3UPOBAHHOM CUCTEMBI

O6H_[aﬂ XapPaKTCPUCTHKA MCTOAOB Amnanutuyeckue MCTOMHEI.
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MOACIIUPOBAHUA

YucneHHbIe METOBI.
CTaTUCTUYECKUE METOBL.
KoMOuHMpOBaHHBIE METOIBI

CnyqaﬁHHe BCJIIMYHNHBI — OCHOBHBIC
IOHATHA U OIIPCACIICHUA

CoObITHE, BEpOATHOCTS.

CnyyaliHasi BeJTMYMHA.

3aKOHBI pacrpeesieHU CTyYaiHbIX BETUYHH.
3aKOH pacnpeieNIeHUs] JUCKPETHOM CiiydyalHOU
BEJIMYUHBI.

3aKOH pacnpeiesieHUs] HEMPEPhIBHOW CIydailHON
BEJIMYUHBI.

YuciioBble XapaKTEPUCTUKU CIIyYailHbIX BEJIMYUH.
HavanbHble MOMEHTHI.

I{eHTpanbHBIE MOMEHTHI

[TpousBonsmias GyHKIHS U THIIOBBIE
pacnpezeseHus CIIy4aliHbIX BEJIUYHH

[TpousBonsmias GyHKIMS U IpeoOpa3oBaHue
Jlannaca.

[IpouszBosimas GyHKIUS.

IIpeobpazoBanume Jlamnaca.

Turosele pactpeneseHus CIIy4aiHbIX BEITUYMH.
Pacnpenenenue Ilyaccona.

I'eomerpuyeckoe pacnpenencHue.
PaBHOMEpHBII 3aKOH pacrpeiesieHus.
DKCIOHEHIIMATBHBIN 3aKOH paclpe/IeICHUsI.
Pacnpenenenue Dpianra.

HopmupoBanHoe pacnpeenenue Jpiasra.
['unepskcnoHeHIMaIbHOE pacipeieeHuE.

[ 'unepapnaHroBckoe pacupeneneHue

Pa3nen 2. Moaenu cucteM MaccoBOroO
00CITy)KMBaHUS

OCHOBHBIE TTOHATHUSI TCOpHUU CUCTEM
MaccoBOr0 00CITY>KHBaHUS

Cucrema MaccoBOro 0OCITyKHUBaHHUS.

CeTp MaccoBOro 00CITy>KUBaHMUSL.

IToTok 3asBOK.

JmuTensHOCTh 00CTyKUBaHUS 3asBOK.
Crpareruu ynpaBieHHsI TOTOKaMH 3asiBOK.

Knaccugukaius 1 xapakTepuCTUKH
CHUCTEM MacCOBOT'0 00CITyKUBAaHUS

Knaccugukarus Mmozaeneit MaccoBoro
00CITy)KMBaHUS.

bazoBsie Monenu.

CereBble MOJEIH.

ITapametps! u xapakrepuctuku CMO.
[Tapamerpsr CMO.

0O603nauenuss CMO (cumBonnka Kenganmna).

Pexxumbl pyHKIIMOHUPOBAHUS CUCTEM
MaccoBOro 00CITy)KHBaHUS

Pexumbl pynximonuposanust CMO.
Xapakrepuctuku CMO ¢ 0AHOPOAHBIM [TOTOKOM.
Xapaktepuctuku CMO ¢ HeOTHOPOAHBIM
MOTOKOM 3asiBOK.

[TapameTpsl 1 XapaKTEPUCTUKHU CEeTEN
MaccoBOro 00CITYKHBaHUS

ITapamerpsl 1 xapakrepuctuku CeMO.
[Tapamerpsr CeMO.

Pexumbl pyakimonuposanus CeMO.
Xapaxkrepuctuku CeMO.

AHaTMTHYECKOE MOJICTTUPOBAHUE
OJIHOKaHAJILHBIX CUCTEM MAacCOBOTO
00CITy>)KMBaHUS

Onnokananbeable CMO ¢ 0qHOPOIHBIM TOTOKOM
3asBOK.
XapakTepuCTUKH dKCcIIoHeHnansHoi CMO
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M/M/1.

XapakTepUCTUKH HedKcIToHeHnnainbHoi CMO
M/G/1.

XapakTepuCTUKH HeaKclloHeHnnanbHoi CMO
G/M/1.

Xapakrepuctuku CMO obmero Buga G/G/1.
AHanu3 cBouicTB ogHoka"HaisHou CMO.

MHorokasnajabHbIE CHCTEMbI MaCCOBOTO
O6CJ'Iy>KI/IBaHI/I$I C OJTHOPOJAHBIM ITOTOKOM
3asABOK

XapakrepucTuku MHOrokanansHoit CMO M/M/K.
Amnanus cBoiicTB MHOrokanaiabHou CMO.

OnHOKaHAIBHBIE CUCTEMBI MACCOBOTO
00CIyKUBaHUS C HEOAHOPOJHBIM
IIOTOKOM 3asIBOK

Onnokananbable CMO ¢ HEOJTHOPOAHBIM
MMOTOKOM 3asIBOK.

Xapakrepuctuku u cBoiictsa JJO BII.
Xapaxrepuctuku u csoiicrsa /10 OII.
Xapakrepuctuku u cBoiicta JJO All
3aKOHbBI COXPAHEHUS.

PaSOMKHyTBIe CCTH MacCcCOBOI'O
06CJIy7KI/IBaHI/I$I C OJHOPOAHBIM ITOTOKOM
3as1BOK

PazomkHyTbhI€ 5KcnioHeHIMaNIbHBIE CeMO ¢
OJIHOPOJHBIM IIOTOKOM 3asiBOK.

Onucanue pa3oMKHYTHIX.

Pacuer koa¢dunmeHToB nepenay u
MHTEHCUBHOCTEW IMOTOKOB 3asBOK B y3JaX
PCeMO.

IIpoBepka yciioBUs OTCYTCTBUS MIEPETPY30K B
CeMO.

Pacuer y3noBbix xapakrepuctuk PCeMO.
Pacuer cereBbix xapakrepuctuk PCeMO.
AHanu3 cBoicTB pa3oMKHYThIX CeMO.

3aMKHyTI>Ie CC€THU MacCcCOBOI'O
06CJIy7KI/IBaHI/I$I C OJHOPOAHBIM ITOTOKOM
3asABOK

3aMkHyThIE 3KcrioHeHanbHbe CeMO ¢
OJIHOPOJHBIM IIOTOKOM 3asiBOK.
Onucanue 3aMkHYTBIX CeMO.

Pacuer koa¢dunreHToB nepeaay B ys3iax
3CeMO.

Pacuer xapakrepuctuk 3CeMO.

Amnanu3 cBoicTB 3aMKHYTBHIX CeMO.

DJIEMEHTHI TCOPHUHN YUCIICHHOTO
MOJICIIMPOBAHUS U CITydaiHBIX
TPOLIECCOB

YucneHHOE MOIeIMpPOBAaHUE (MOIETH CITy4yalHBIX
MIPOIIECCOB).

[TonsiTHE CnydailHOTO TIpoIIECCa.

CiyualiHble IPOLIECCHI C AUCKPETHBIMU
COCTOAHUAMU.

IToHsiTHE MAPKOBCKOTO CIIy4aiHOTO MpoLecca.
[TapameTpbl MapKOBCKOTO CIy4yaifHOTO Mpoliecca.
XapakTepUCTUKH MapKOBCKOT'O CIIy4alHOTO
nporecca.

MeTtopl pacueTa MapKOBCKMX MOJIETIEH.
DPproauvyeckoe CBOMCTBO CIYyYalHBIX MPOIECCOB.
MapkoBCKHE MPOLECCHI C JUCKPETHBIM BPEMEHEM.
MapxkoBcKue MpoIecchl C HEMPEPHIBHBIM

BpPEMEHEM.
MapxkoBckue moenu cucteM maccoBoro | OnnokananbHass CMO 6e3 HakomuTeNs
obciyxuBanus. Bapuanuu mapkosckux | (M/M/1/0).

MOJIEJIEH CUCTEM MaCcCOBOTO
00CTyKUBaHUS

Mmuorokanansaas CMO 0e3 HakOUTENS
(M/M/NJ/0).




OnnokagansHast CMO ¢ HakoOnHUTEIEM
orpanndenHoi emxoctu (M/M/1/r).
Onuoka"ansHast CMO ¢ HakoOnHUTEIEM
HeorpanndeHHou emkoct (M/M/1).
MmuorokasaneHasg CMO ¢ HakonmuTelIeM
orpannueHHON éMkoctu (M/M/2/1).
OnnokananbHas CMO ¢ HEOHOPOIHBIM TOTOKOM
3as1BOK 1 OTHOCHUTEIIbHBIMU TPUOPUTETAMU

6. CTPYKTVYPA U COAEPXXAHUE JUCLUITIIMHBI

6.1.

dopma 00yyeHus — ouHas, Kypc — 1, cemectp — 1

HanmenoBanmus pasaciioB U TEM

KommuectBo yacos

Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
Pazen 1. O0mue BOmpoCkl KOHIICTIIIAN 6 6 12 36 60
TEOPETUYECKOTO MOJICITPOBAHUS
OO6111Ke NOHATHS TEOPUU CUCTEM 1 1 2 6 10
OO011Me TOHITHS TEOPUU MOICITUPOBAHUS 1 1 2 6 10
OO0m1as xapakTepucTrKa 3aa4 1 1 2 6 10
MO/JICIIMPOBAHUS
OO0m1as XxapakKTepUCTUKA METOJIOB 1 1 2 6 10
MO/JICJIMPOBAHUS
Cry4aifHble BETUYUHBI — OCHOBHBIE TTOHATHUS 1 1 2 6 10
U ONIPEJICIICHHSI
[TpousBoasmias GyHKIMS U TUTIOBBIE 1 1 2 6 10
pacnpenesieHus CIy4aiHbIX BETUYUH
Paznen 2. Monenn cucTteM MacCOBOTO 11 11 22 40 84
00CITy)KMBaHUS
OcHOBHBIE IOHATHS TEOPUU CUCTEM 1 1 2 4 8
MaccOBOI'0 00CTYXUBaHUS
Knaccugukaius 1 xapakTepUCTUKH CUCTEM 1 1 2 4 8
MaccOBOI0 00CITYXUBaHUS
PexxnMbl QyHKIIMOHMPOBAHUS CHCTEM 1 1 2 4 8
MaccOBOI'0 00CITYXUBaHUS
[TapameTpsl U XapaKTEPUCTUKH CETEN 1 1 2 3 7
MaccOBOI0 00CITYXUBaHUS
AHaJIUTHYECKOE MOJEINPOBAHNE 1 1 2 3 7
OJTHOKAHAJBHBIX CHCTEM MaCcCOBOTO
00CTyKBaHUS
MHorokaHalbHbI€ CUCTEMBI MAaCCOBOTO 1 1 2 3 7
0OCITy’)KUBaHUSI C OJTHOPOHBIM IIOTOKOM
3as1BOK
OnHOKaHAJIBHBIE CHCTEMBI MACCOBOTO 1 1 2 3 7
00CITy’)KUBaHUSI C HEOJHOPOAHBIM TOTOKOM
3asBOK
Pa3zomkHyTBIE CETH MacCOBOTO 1 1 2 4 8
00CITy>)KUBaHUSI C OJTHOPOHBIM IIOTOKOM
3as1BOK
3aMKHYTbIE CETH MacCOBOI'0 OOCTYKUBAHUS C 1 1 2 4 8

OJHOPOJAHBIM ITOTOKOM 3asIBOK




DJIEMEHTHI TEOPUH YUCIICHHOTO 1 1 2 4 8
MOJICTTMPOBAHUS U CITyYaWHBIX TPOIIECCOB
MapKoBCKHE MOJIETTH CUCTEM MaCCOBOTO 1 1 2 4 8

oOciyxuBaHus. Bapuanuu MapkoBCKUX
MoJieJIell CHCTEM MacCOBOT0 00CIyKMBAaHUS

NTOI'O ITO KOMITIOHEHTY OIIOII 17 17 34 76 144

7. OLEHOYHBIE MATEPHAIJIBI (CPEACTBA) IJIS1 TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOIPOCHI

Paznen 1

1. llonsatus cuctemsl u Komiuiekca. Ctpykrypa u ¢yHkums. Opranuzamnus. CBoicTBa
CHUCTEM.

2. DddextuBHocTb. [Tapamerpsl u xapaktepuctuku. [Ipouecc. Knaccuduxanus cucrem
U TIPOLIECCOB.

3. OcHoBHble TpeboBanust k wmoxaenu. Kmaccudukanmst mozneneit. I[lapamerpuzamus
MOJIEJIEN.

4. Paspabotka moznenu. AHanu3 xapakTepucTuk. CUHTE3 cucTteMbl. [leTanbHblil aHamu3
CHUHTE3UPOBAHHON CUCTEMBI

5. Anamutuueckue Meroabl. YucnenHsie  meToabl.  CTaTUCTUYECKHME  METOJIBI.
KomOuHMpoBaHHBIE METOIBI

6. CoObiTue, BeposTHOCTh. CirydaiiHasi BenMYMHA 3aKOHBI PACIPEEIICHUN CIyYaiiHbIX
BEJIMYMH.

7. 3akOH pacmpeneneHuss IUCKPETHOW CIIydailHOM BEJIWYUHBI. 3aKOH pacIpeacsieHUs!
HEIPEPHIBHOW CIy4yallHON BEJTUYHHBL.

8. UncnoBple  XapaKTEPUCTUKH  CIy4alWHBIX  BEJWYWUH. HadanbHbBIE  MOMEHTHI.
LleHTpanbHble MOMEHTHI.

9. lpomsBomsmas Gynkuuss U npeodpazoBanue Jlammaca. [IpomsBomsmas QyHKIHS.
[IpeoOpazoBanue Jlammaca. TumoBbie pacnpeneneHus ciay4dailHBIX BenW4MH. Pacpenenenue
ITyaccona. ['eomeTpuueckoe pacnpenesieHue.

10. PaBHOMepHBIN 3aKOH pacHpelesieHus. DKCIOHEHIIMANbHBIN 3aKOH paclpeaeleHusl.
Pacnipenenenue Opnanra. HopmupoBanHoe pacnpezenenue JpiaHra.

11. T'unepskcrnoHEHIMATBHOE pacnpeaeneHue. [ unepIpaaHroBcKoe pacipeieieHue.

Paznen 2

12. Cucrema wmaccoBoro obOciyxuBanusi. CeTb MaccoBoro oOciyxuBaHus. IloTok
3adBOK. J{MTenbHOCTh 00CTyKUBaHU 3asBOK. CTpaTerun ynpapiaeHHs TOTOKaMH 3asBOK.

13. Kiraccudukamnusi Mojeneir maccoBoro obciyxuBanus. ba3zoesie mozaenu. CereBbie
monenu. Ilapamerpsl u xapakrepuctuku CMO. Ilapamerpsr CMO. OGo3znauenus CMO
(cumBonnka Kennanna).

14. Pexxumbl ¢dynkiuonupoBanus CMO. Xapaktepuctuku CMO ¢ OZHOPOAHBIM
noTokoM. Xapaktepuctuku CMO ¢ HeOqHOPOAHBIM TOTOKOM 3as1BOK.

15. IMapamerpst u  xapaktepuctukun CeMO. Ilapamerpsr CeMO. Pexumsl
¢yuknuonuposanust CeMO. Xapakrepuctuku CeMO.

16. Opgnoxananbabie CMO ¢ OTHOPOIHBIM MTOTOKOM 3asIBOK.

17. Xapakrtepuctuku skcrioHeHIanbsHoit CMO M/M/1.

18. XapakrepucTuku HesKcnoHeHManbHoit CMO M/G/1.

19. XapakrepucTrku HedkcnoHeHIanpbHoi CMO G/M/1.

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

21. Ananmus cBoMcTB onHOKaHAIEHOM 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 3KCTIOHEHIMATbHBIE 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. Ananus 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 MOJETMPOBAaHUE (MOACTHU CIIy4allHBIX MPOIECCOB).

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 MOJEIEH.

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. OpnokananpHas CMO ¢ HakonmuTeIeM OrpaHuYeHHON eMkocTu (M/M/1/1).

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.  Tewmbl NTMCbMEHHBIX PAaOOT (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 (pUIMeHTa Bapuaiy CrydaifHOH BEJINYHHBI,

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

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

KontponbpHast paboTa 1Mo TpOBEpKE TEOPETHUECKUX 3HAHMKA — IO BCEM TEMaM, 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 cimydaifHas BeMYMHA X MPUHUMAET 3HadeHUs: 1, 2, 3 ¢ BepOATHOCTSIMH
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,
CPEIHEKBAIpATUUECKOE OTKJIOHEHHEe U KOI(PPUIMEHT Bapualuu ClydailHOU
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 3HAaHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHON
IIKaJIe UCXO/ U3 MAaKCUMyMa, IPUBEICHHOTO B TA0INIIE HIKE.

Oprann3annoHHO-yueOHass paboTa B ayAWTOPUM OLEHHBAETCS HA OCHOBE TaKHX
KPUTEPUEB KaK IIOCEIIaeMOCTh 3aHSATHH, CBOEBPEMEHHOE M KAaueCTBEHHOE BBINOJIHEHUE
JOMAIIIHUX 3aJaHui, aKTUBHOCTh BO BPEMsI IIPOBEICHHS JICKIIMOHHBIX W MPAKTUYECKUX 3aHATHA
(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. Kaxkmoe 3agaHue OICHMBAETCS WCXOMAS M3 MaKCHUMAalbHO
BO3MOXKHOTO KOJIMYECTBA OAJZIOB C YYETOM INPAaBHIBHOCTH BBITIONHEHHS 3aJaHUs, MOJHOTHI
IPUBOJIUMBIX 0OOCHOBAHUIA.

[To pesynpraram paboThl B cemecTpe oOydaromumiics, HaOpaBmmuii He MeHee 60 OanoB,
UMeeT MpPaBO MOJYYHTH OIEHKY. Te, KTO NpeTeHayeT Ha Oosiee BBICOKHH 0ayul, MPOXOMIST
IPOMEXYTOUHYIO aTTecTaluio. MakcUMalbHOE KOJMYECTBO OajuloB Ha MPOMEXKYTOYHOMH
arrectanuu — 100. Ob1iee KOIMYECTBO OAIJIOB 32 CEMECTP BBIYUCIISIETCS] KAaK MaKCUMallbHas U3
NOJYYEHHBIX 3a CEMECTp M Ha TNPOMEXKYTOYHOH aTTeCTallMd U BBICTaBJIAETCS 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 M OSKpaH, HOYTOYK, KOMIUICKT ydeOHOH Mmebenw s
CTYIEHTOB, palouee MECTO mpernojaaBarens, BbIX0A B VHTEpHET — MPOBOJHOW WIH C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hay4dHo#i OMONMMOTEKM YHUBEPCUTETa W APYTUX JJICKTPOHHBIX OMONMOTEYHBIX 0a3 ITaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeCTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHETe
['maBHOTO KOpITyCa (aya.405).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIONIb30BaTh  y4eOHblE MaTepuaibl 110
JTUCITUIUIMHE, pa3MenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmMOHHOTO 00pa3oBaHUs
OI'bOY BO «/lonl'Y». Ilpm u3ydyeHUM JUCHUIUIMHBI MOTYT HPHUMEHSTHCA SJIEKTPOHHOE
0o0ydeHHe U IUCTaHIIMOHHbIE 00pa30BaTENIbHBIE TEXHOJIOTUU.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUH OO0y4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENbHOMN paOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. Arubanosa, A. B. MartemaTuueckue 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 MOJEIH [DJIEKTPOHHBIN pecypc]: ydeOHoe mocooue /
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] : yueb. mocobue / B. I'. Kurnss ; Jlonenkwmit Han. yH-T. - Jlonenk : JonHY, 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: JlouHY, 2017. — Dnexktponnsie nannsie (1 daiir)

10.2. JlomoiHUTETbHAS JIATEPATYPA
5. AnucumoB B.B. DneMeHTBI TeOpUU MacCOBOTO OOCITYKUBAHUS M aCUMIITOTHYECKOTO
aHanm3a cucreM: [Yueb. mocobue s By30B To crnenuanbHOcTH "Matemaruka", "[lpuki.
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Maremartuka', "OkoH. kubepueruka'] / B.B. Aaucumos, 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. Moxenu JMHAMHUKH KOJUIGKTHBHOTO TOBeaeHus: [l By30B 10
cnenuansHocTH "[Ipukiian. matematuka'] / A. A. Bacun. - M.: M3a-8o MI'Y, 1989. - 153 c.

9. BBenenne B MareMaTW4yecKoe MoOJeNHpoBaHHe : [YdueO. mocobme 1 BY30B
HarnpaBieHuss 511200 "Marematuka. [lpuxmannas maremarwka"']| / 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. Kemnep 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 METOIbL: J[iIsi SKOHOMHCTOB W
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 OCTaHOBKHM W YIpaBlisieMble Ciy4ailHble OnyxmaHus /
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. Maremarndeckoe MopenupoBaHue: Mmen, mMeTonsl, mpumeps /
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. - JloHenk:
Houl'Y, 1992. - 254 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaMoTeKa (HOB): dbenepanbHas
rocyaapctBeHHas uHpopmanuoHHas cuctema / MunucrepctBo Kynetyper P®; Poccuiickast
rocyaapcTBeHHas oubnroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
31.03.2025). — Pexxum moctyna: cBOOOHBIM, moanucka. HeoOxoquMa ycTaHOBKA IIPOrPaMMHOTO
obecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snexktpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 31.03.2025). — Pexum mocTyma: i aBTOPU30B.
[IOJIB30BaTENEH. —TEKCT: DJIEKTPOHHBIM.

3. Hayunas »snextponnast Oubnmoreka «KubGepJlenunkay»: caiit / Accoumamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
31.03.2025). — Pesxum moctyna: cBOOOAHBIH. — TeKCT: 371eKTPOHHBIH.

4, DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata ob6pamenus: 31.03.2025). — Pexum mocryma: uznanus CereBoit
AIIEKTPOHHON OMOJIMOTEKH, ISl aBTOPU30B. MOIB30BaTENCH. — TEKCT: JIeKTPOHHBIM.
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5. 9BC KOpaiitT: >nekTpoHHas OMOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata o6pamenus: 31.03.2025). — Pexum
JoCTymna: W3AaHus CBOOOJHOrO JOCTymHa, [JIsi aBTOPU30B. Mojb3oBaTened. — Tekcr:
JJIEKTPOHHBIN.

6. y1eKTPOHHO-0ubmoTeuHast cuctema JlonI'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 31.03.2025). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEeKTPOHHBIH.

7. JJekTpoHHbI Katajsor Hayunoii O6uGmmoreku [loul'Y: pasmen caiita / Hb
JouIl'Y. — Tekct: anekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 31.03.2025). — Pexum joctyna: TMOMCK CBOOOIHBIN, 3JEKTPOHHBIC
JIOKYMEHTBI — 7151 TTosib3oBaTesne JJonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jonl'Y. — Tekcr:
anektponnsi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
31.03.2025). — Pesxxum octymna: CBOOOHBIIA.

12. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (kopriopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsel Dream Spark i BeicInx yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD ns1 cB0G0THOTO POTPaAaMMHOTO 00ECIICUCHHS ).
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