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1 leap TUCHUTIIHHBI.

B pesynbraTe OCBOEHHMS JaHHOM JUCHMIUIMHBI y OOYyYaromerocs JOJDKHBI OBITh
c(OpMHPOBAaHbI KOMIIETEHIIMM OCHOBHOM MpO(ecCHOHANBbHON 00pa3oBaTeNbHON IMPOrpaMMBbI
OakamaBpuarta (naiee - OIIOIT): OIIK-1, OIIK-6.

Copnep)kaHre KOMIIETCHIMH KaK IUIAHUPYEMBIX Pe3yJIbTaTOB OOYYEHHUS MO AMCIUILIHMHE
cM. Tadymnel 1 u 2.

1.1 ®opmMupyemMblie KOMIIETEHIMH
Ta6muma 1 - dopmupyemple JUCITUTIITMHON KOMIIETCHITUN

Haumenopanue Buza HaumenoBanue Koz 1 Ha3BaHue KOMIIETEHIIH
ROMIICTCHIIN KaTeropuu (TPyIIbl)

(yHusepcaivHas, !

obuenpogheccuonanbHas, KOMIIETEHIINH

npogheccuonanvhasi)

Oo61menpodeccruoHaNbHAs

OIIK-1 CnocoOeH NpUMEHATH
€CTECTBCHHOHAYYHBIC U OOIEHHKEHEPHBIC 3HAHHUS,
METOIbl MATEMATHYECKOTO aHATN3a
MO/JICIIMPOBAHMUS, TEOPETUIECCKOTO U
OKCIIEPUMEHTAIBHOTO HCCIIC/IOBAHUS B
poeCCHOHAIBHON JESATETHHOCTH

Oo61enpodeccruoHaNnbHas

OIIK-6 CriocoOeH aHanu3upoBaTh U pa3padaThIBaTh
OpTraHru3allMOHHO-TEXHUYCCKHUEC U S9KOHOMHWYCCKUC
IPOLIECCHI ¢ TPUMEHEHUEM METO/I0B CUCTEMHOT'O
aHaJIM3a U MaTEeMaTHYECKOTO MOJICITMPOBAHHS

1.2 UHAUKATOPHI T0CTHKEHUSI KOMIIETeHIUii
Tabnuua 2 — MHAMKAaTOpBI JOCTHKEHHUS] KOMIIETEHIIUH, (hopMUpyeMble TUCIUITIIMHOM

Kon v Ha3BaHue WNHIUKaTOPBI TOCTHKEHHUS JIMCUMTUTHHBI M TIPAKTHKH,
KOMIIETCHIIMN komnerennuu mo OITOIT ¢dhopmupytromre kommnerennuo OO
OIIK-1 OIIK 1.1. ITpumensier puznueckue | b1.0.02 Cayqaiinbie npoueccsl u
CnocoOeH NPUMEHSTh | 3aKOHBI U MOJIOKEHUS HMHTANHOHHOE MOJEJTHPOBAHUE
€CTeCTBEHHOHAYYHbIe | OOIIETEeXHUYECKUX JUCUUIUIMH s | 51.0.08 Maremartnka
u O6HI€I/IH)K€H€pHI>IC MOOCIINPOBAHUA ITPUKIIAOHBIX U B1.0.12 I[I/ICerTHaSI MareMaTHuKa
3HAHMS, MCTO/IbI MH()OPMAIMOHHBIX MPOILIECCOB b1.0.11 Teopust BeposiTHOCTEH 1
MaTEMaTHYECKOT O OIIK 1.2 ITpumeHsieT MeTObl MATeMATHUECKAs CTATHCTHKA
aHajisa u BBICLICH 1 INCKPCTHON b51.0.13 BeruncinurenpHas MaTeMaTHKA
MOJIETUPOBAHHS, MaTEeMAaTHKH JULSL MOACTUPOBAHUS | 51 O 14 dusmka
TEOPETUYECKOTO U MPUKJIATHBIX ¥ MH(POPMAIIMOHHBIX B1.0.21 MaTeMaTiieckoe u
AKCIEPUMEHTAIBHOTO | MPOLECCOB
UMUTAIHOHHOE MOJICTIUPOBAHKE
HUCCIeI0BaHUs B OIIK 1.3 ITpumeHsieT METOABI
o skoHoMHuIecKux mporeccoB b2.0.03(Y)
npodeCCHOHATBHON TEOPUHU BEPOSITHOCTH U
N Vuebnas npaktuka. TexHomOrnyeckas
JIeSITENTbHOCTH MaTEMATUYECKON CTATUCTUKU IS
MOJIC/THPOBAHHS IPHKIATHBIX H (MPOEKTHO-TEXHOJIIOTHYECKAS ) TIPAKTHKA
WH(OPMAIIMOHHBIX MPOIIECCOB
OIIK-6 OIIK 6.1 OnuceiBaet B1.0.02 Cayuaiinble npoiueccsl 1
CnocobeH OPraHU3alMOHHO-TEXHUYECKHUE U HMHUTAIMOHHOE MOIEJIMPOBAHIE
aHaJIN3UupOBaTh U DKOHOMMYECKHE MPOLECCEHI C b1.0.21 MaremaTuueckoe u
paSpa6aTLIBaTL MMPUMCHCHUCM MCTOI0B UMHUTALlMOHHOC MOJCIUPOBAHUEC
OpTraHHu3allMOHHO- CUCTCMHOTI' O aHAJIn3a 1 SKOHOMHUYECKHUX IPOTICCCOB B1.0.23
TEXHUYECKUE U MaTeMaTHYECKOT0 MOJCTUPOBAHUS | MonenupoBaHue GH3HEC-IIPOLIECCOB
SKOHOMHUYECKHUE OIIK 6.2 PazpabaTsiBaeT 52.0.03(Y) YueGHas npakTHKa.
MPOLECCHI C MaTeMaTHYECKUE MOJIETHU




Kon 1 nHa3zpanne
KOMIIETEHIHHA

WHauKaTOphl JOCTHXKEHUS
xomnerenun o OITOIT

JIMCIMTUTMHBI B TIPAKTHKH,
dhopmupyronue kommneTrer o OITOIT

IMPUMCHCHUEM
METOA0B CUCTCMHOI'O
aHaJlu3a U
MAaTEMaTH4YICCKOI'O
MOACIINPOBAHUA

OpTraHHu3allMOHHO-TEXHUYCCKUX U
9KOHOMHYCCKHUX IMPOLICCCOB

TexHoornueckas (HpOGKTHO-
TCXHOHOFI/I'-ICCK&H) MpaKTHUKa

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninHe
Tabmuua 3 — 3Hanus1, yMeHUs, HABBIKU, POPMUPYEMBIE TUCITUILITHHON

Kon u HazBaHue Wunukatopsl JOCTIWKEHHUs | 3HaHMs, yMeHHs, HaBbIkU (3YB), popmupyembie
KOMITCTCHIIUU KOMITCTEHIINH, JUCIUILTHHON

3aKpeTUICHHBIE 3a

MUCLUIIIMHON
OIIK-1 OIIK 1.3 Ilpumensier 3HaTh:
Crioco0eH IpUMEHSTh METOJIbl TEOPHH - MaTeMaTHYeCKHEe METOJbl MOJCIUPOBAHHS IO
€CTECTBEHHOHAYYHBIE U | BEPOSITHOCTHU U TEMaTHKE BBIOIHAEMBIX MIPUKIIAIHBIX 33/1a4.
001IIeNH)KEHEPHBIE MaTeMaTU4ECKON YMeTh;
3HAHUs1, METOJIbI CTaTUCTUKH IS - CTpouTh (U3MYECKHE H MaTeMaTHYECKHe
MaTeMaTU4YECKOro MOJICIMPOBAHUS MOJIETH peabHO (PYHKIMOHHUPYIOIINX CHCTEM H
aHajIuza u NPUKJIaIHBIX U OIIMChIBATH Hux 3BOJIFOLINIO B TCPMUHAX
MOJIEIUPOBAHUA, WH(POPMAIMOHHBIX CIly4aiHBIX MPOLECCOB.
TEOPETHYECKOTO U HPOIIECCOB Baaners:
KCITEPHMEHTATHHOTO - MeToIaMHM aHaiM3a ¥ MOJCITHPOBAHHS
HCCIICIOBAHHS B CIlyyallHbIX MPOIECCOB B TPOECCHOHATHHOU
npoheccuoHaIbHOM JEATCIIBHOCTH
JIEATEIIbHOCTH
OIIK-6 OIIK 6.2 3HaTh:
Crocoben Pa3pabatsiBaer - OCHOBHBIE MaTeMaTU4YEeCKUE MOJIENIH,
AHAJIU3UPOBATH U MaTeMaTUYECKHE NpUMEHSIEMbIe JUTst UCCIIC/IOBAHUS
paspabaThiBaTh MOJCIIH OpraHU3alMOHHO-TEXHUYECKUX u
OpraHU3alMOHHO- OpraHu3alOHHO- YKOHOMHHYECKHX TIPOLIECCOB.
TEXHUYECKHE U TEXHUYECKUX U VMeTh:
OKOHOMUYCCKHE OKOHOMHHCCKHIX - pas3palaTbIBaTh MOJENb PAa3BUTHS CIIyYaiHOTO
HpOLECChI € Hponeccos TpoLecca, ONPEAEISTh ero BIUsSHHE Ha CHCTEMY.
MIPUMEHEHUEM METO/I0B Baaners:
CUCTCMHOI'O aHaJIn3a U - METOoJaMH aHaaM3a H©  MOJEIMPOBAHUS
MaTeMaTUICCKOro CIIy4alHBIX IIPOLIECCOB B TEXHUKE U SIKOHOMHUKE.
MOJEIUPOBAHHUS

2 O0béM U TPYAOEMKOCTH AUCUMILIMHBI 10 BUIAM YUeOHbIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.

Tabmuia 4 — O6beM U TPYA0EMKOCTh AUCITUTUTHHBI IO BUJAM YUE€OHBIX 3aHITHI

OO0BbEM uacoB
OO0mast TpyTI0eMKOCTb ¥ BHJIBI Y4eOHO!H paboThI MO AUCIUITINHE, IPOBOIUMEIC B Pa3HBIX 1o gpopmam
hopmax o0ydeHus
(0102]0)

1 O0miast TpyJ0eMKOCTh TUCIUIUINHBI 144
2 KonraktHas pabora oOydarommxcsi ¢ mpernojasaresieM (110 BHAaM Y4YeOHBIX 3aHATHI) 54
(Bcero)

AynutopHas pabota (Bcero): 54

B TOM YHCJIE:




JIEKIIHA 18

MPAKTHYECKUE 3aHATHS 36
B MHTEPAKTUBHOHN (hopme
3 CamocTrosrenpHas pabota 00ydaronuxcs (BCero) 54
4 TIpoMe)xyTOYHas aTTeCTalKsI 00y4JaroIIerocs - 3k3aMeH (4 cemectp) 36

3. Y4yeOHO-TeMATHYECKHI IJIAH U COeP:KaHMe TUCIUIIINHBI.

3.1 YueOHO-TeMATHYECKHUI NJIAH
Tabnuma 5 - YueOHo-TeMaTHiecKuil T1aH 0YHOW GopMbI 0O0ydeHHS

= O6mas | TpyroeMKOCTh 3aHATHI
= TpyI0EM (4ac.) ®opMBbI TEKYLIETO
= Paseinel ¥ TeMBI TUCHMITIAHBI KOCTb 0DO npﬁf&pﬁﬂqﬁoﬁ
% 110 3aHATUAM (2‘2?3)0 AyaHUTOpH. CPC ATTECTALlUU YCIIEBAEMOCTHU
T . 3aHATHS
2 JIeKIL. |IpaKT. 1a6.
Cemectp 4
1 | 1. Homoku cobvimuit 10 2 4 4 Konrposnsuas paGora
Nel
2. Cnyuaiinsle npoueccol 40 8 12 20
2 | 2.1 CrmyuaitHbIif TIpOIIECC U €TO0 8 2 2 4 Tect
XapaKTePUCTHKH
3 2.2 BbIOpOCHI ClTy4ailHBIX TPOIIECCOB 8 2 2 4
4 2.3 HecrammoHapHBIH CITy9aifHBIHA MTPOIIece 10 2 4 4 KontpospHast pabora
(BpeMeHHO psi) No2
5 2.4 MapKOBCKHi1 ClTy4aifHbIH mpoiiecc 14 2 4 8 KonrposnsHas pabora
Ne3
3. CucTeMBbl MacCOBOI0 00CIy;KHBAHUS 18 2 8 8
6 3.1 OnnokanaibHas CMO 9 1 4 4 KonrposnsHas pabora
Ne4
7 3.2 MuorokanansHas CMO 9 1 4 4 KouTtponbuas padora
Ne5
4. UMuTallMOHHOE MO/IeJIMPOBaHHe 40 6 12 22
8 4.1 Mopaenupoanue mporeccoB B GPSS 14 2 4 8 NunusnnyanbHoe
3amanne Nel
9 4.2 MopenupoBanue npoieccos B BP 10 2 4 4 WunuBnnyansuoe
Simulator 3ananue Ne2
10 | 4.3 MopnenupoBanue B AnyLogic 16 2 4 10 VHauBuayansHoe
3ananue Ne3
IIpoMexxyTouHast aTTecTalus - IK3aMeH 36 9K3aMEH
MTOI'O no cemectpy 4 144 18 36 54 36
| Beero: | 144 | 18 | 36 54 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabmuma 6 — ConeprkaHue TUCIUTUTMHBI

No Haumenoanue paznena,
Conepxanue 3aHATHSI
n/m TEMBI JTUCIIUTLITHEI
Cemectp 4
Cooepoicanue n1eKyuonHo2o Kypca
1 Tlomoxu cobvimuti
1 IToToxu coObITHIT Ilomok cobvimuii. QOO0nopooHvli nomok. Peeynapuulil  nomox.

Ipocmetiwuii nyacconosckuil nomox. OpounapHuiii nomox. Ilomox

5




Ne HaumenoBanue paznena,

ConepxaHue 3aHsITHS

n/m TEMBI JUCIIUTIIIHEI
6e3 nocnedeticmsus. Ilomox [anvma. Ilomox Opranea.
Humencusnocmo nomoka. CmayuoHapHulli U HeCMAYUOHAPHBII
nomok. Ilnomnocms nomoka. Mamemamuyeckoe odscudarue,
oucnepcus, cpedHee K8aopamuieckoe OmKIOHeHUe.

2 Cnyyaiinvie npoyeccol

2.1 | Cny4aiiHbIif TPOIECC U €ro Houamue cryuaiinoco npoyecca. Obnacmv onpeodenenus u ¢azosoe

XapaKTEPUCTUKHU npocmpancmeo caydainozo npoyecca. CmayuoHapuwiil CIyYalHbIL
npoyecc. Henpepuvignviti HOpManbHblil CIMAYUOHAPHBIU  CYVYAUHDBIL
npoyecc.

2.2 | BeIOpOCHI City4aliHbIX Hlonamue  @vibpoca  cnyuaiinozo  npoyecca.  Ilocmpoenue

MIPOIIECCOB KOPPENAYUOHHBIX DYHKYUll caydaunsix npoyeccos. CnexmpaivHoe
pasnodxcenue CMayUoOHApHbIX CYYAUHbIX npoyeccos. benvitl utym

2.3 | Hecrammonapusrit Onpedenenue napamempos8 epemenHozo pada. Cenasxcusanue

CITy9aiHBIH TIPOIIECC | CKOAb3AUWUMU CPEOHUMU. DKCNOHEHYUANbHOe ceaaxcusanue. Ananius
(BpeMeHHOI psiT) Mpenda, aHanu3 Ce30HHOCMU.
2.4 | MapkoBckuit cyqaHelid | [ pagp cocmoanuii cucmemvl. Pazmeuennvii epag cocmosHuu
npoiiecc cucmemvl. Maprosckas yenv. Beposmnocmu cocmosnuii. Havanwhoe
pacnpeoenenue 6eposimHocmel. Bepoamnocmu nepexooa.
Mapxkosckue  npoyeccvl ¢ OUCKDEMHBIMU — COCMOSHUAMU U
QuckpemHviM 6pemeneM. Mapkoeckue npoyeccvl ¢ OUCKDEmHbIMU
COCMOSHUAMU U HENPEPLIGHbIM 8peMeHeM

3 Cucmembl Maccos020 0OCIYHCUBAHUS

3.1 | OxnokanansHass CMO THonsmue cucmemsl.  Macco8020 00CIYIHCUBAHUSL. 3asexa,

obcayocusarowee  yCmpoucmeo,  oocayxicusanue,  OIUMENIbHOCb
00CYHCUBAHUSL,  UHMEHCUBHOCHb  OOCIYICUBAHUS,  HAKONUMED,
ouepedv, ONUHA oUepedU, OUCYUNTUHA OOCIYHCUBAHUSL
Knaccugpuxayuss CMO: 6e3 nakonumens, ¢ Hakonumenem
oepanuyennou emkocmu (CMO c¢ nomepsamu), ¢ Haxonumenem
Heoepanuuennou emxocmu (CMO 6e3 nomepy).
Oonoxananvnas CMO. Mamemamuyeckas modenb 0OHOKAHANLHOU
CMO c omxazamu. Mamemamuueckas modenv oonokanaivrou CMO
C  HeocpaumuueHHOU  ouepeldvio. Mamemamuueckas — MoOeib
oonoxarnanvrou CMO ¢ oepanuuennotl ouepeobio.

3.2 | MHuorokanansaas CMO MHnoeoxananvnas CMO. Mamemamuueckas MoOeib
mHozokauanohot CMO ¢ omxazamu. Mamemamuueckas mooensb
muoeoxananviou CMO ¢ neoepanuyeHHol ouepeovio.

4 Hmumayuonnoe mooenuposanue

4.1 | MonenupoBaHue ipoLieccoB | Moes — memoda — UMUMAYUOHHO20 — MOOEIUposanus.  dmansi

B GPSS UMUMAYUOHHO20 MoOenuposanus. Dopmuposanue CcmMaHoOaApPmMHO
PACNPEOeNeHHbIX — CAVYAUHbLIX — GEeIUYUH. Ob30p  cpeocms
mooenuposanus. Azvik mooeruposarus GPSS.

4.2 | MonenupoBanue nipotieccoB | [lousmue 6usnec-npoyecca. Modenv 6usnec-npoyecca. brox-cxema

B BP Simulator ousnec-npoyecca. Ilocmpoenue mooeau o6usnec-npoyecca 6 BP
Simulator.

4.3 | Monenuposanue B AnyLogic | Modenuposanue ¢ AnyLogic. Aeenmor u azenmuoe mooenuposarue.
bnoxu AnylLogic, npednasnauenHvle 051 MOOEIUPOBAHUSL CUCHEM
MACCO8020 0OCAYHCUBAHUSL.

Cooepoicanue npakmuieckux 3aHamuil

1 Tomoxku cobvimuii




HaumenoBanue paznena,

ConepxaHue 3aHsITHS

n/m TEMbI TUCLMILUIUHBI
1 [lotoxu coOwbITHit Ilpaxmuueckas  paboma  «Pacuem  xapaxmepucmux  nomoxa
CcOObIMULLY.
2 Cnyuaiinsie npoyeccul
2.1 | CayuaiiHblii mpouece U ero Ipaxmuueckas paboma «llocmpoenue KOPpersYUOHHBIX OYHKYUL
XapaKTePUCTUKU CYUAUHBIX NPOYECCOBY.
2.2 | BeiOpocsl cirygaifHBIX IIpaxkmuueckas paboma «Pacuem npoooalcumenrbHOCmu U 4acmomul
MPOLIECCOB 8bIOPOCOG CYUATIHBIX NPOYECCOBY.
2.3 | HecrammonapHsrit IIpaxkmuueckas paboma «Onpedenenue napamempos peMeHHO20
CITyYaiHBIH porece | psaoax.
(BpeMeHHOI psL)
2.4 | MapkoBckuii ciy4aiHblii | [Ipakmuueckas paboma «Mapxosckue ciyyaiiHble npoyeccoly.
nporiecc Ipaxmuueckas paboma «Onpedenenue QUHATLHLIX 6epOSMHOCTMEN
COCMOANUSA CUCEMBLY.
3 Cucmemvl Macco8020 0OCAYHCUBAHUSL
3.1 | OnHokananbHass CMO Ipaxmuueckas paboma «Pacuem nokazamenei 3@gexmusnocmu
O0OHOKAHANLHOU CUCTHEMBI MACCOBO20 OOCIYHCUBAHUSLY.
3.2 | Muorokananpaass CMO Ipaxmuueckas paboma «Pacuem nokazamenei 3¢gpexmugHocmu
MHOROKAHANLHOU CUCEMbL MACCOB020 OOCTYHCUBAHULY.
4 Hmumayuonnoe mooenuposarue
4.1 | MonenupoBanue niporieccoB | [lpaxmuueckas paboma «llocmpoenue uMumayuoHHou Mmooenu
B GPSS ooHnoxananvrot CMO».
4.2 | MonenupoBanue niporieccoB | [lpaxmuueckas  paboma  «llocmpoenue  610K-cxemvl  OusHec-
B BP Simulator npoyecca u umumayuorHou moodeau 8 BP Simulatory.
4.3 | MonemupoBanue B AnyLogic | [locmpoenue umumayuonHol Mmooenu mpaHcnopmuo20 HOMOKA 8

AnyLogic.
Hocmpoenue umumayuonnou modenu banxka 6 AnyLogic.
Iocmpoenue umumayuonnot Modenu nagurbona mempo 6 AnyLogic.

HpOMe)KyTO‘IHaSI aTTCCTalluA - 9K3dMEH

4 Tlopsaok oOLEeHUBAHUA

ycneBaeMocTd H  cOPMHPOBAHHOCTH

KOMIIETCHIIMH 00y4Yalo1erocs B TeKylenl U MpoMe:KyTOYHON aTTeCTALMH.
[[J'ISI MMOJIOKUTEIbHOM OLICHKHU II0 pE3yJibTaTaM OCBOCHUA IUCHUIIIINHBI 06yqaromeMy051

HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIC BHUABI yueOHOU paboThl. OllEHKa pPE3yJbTaTOB

paboThI oOy4arorierocst B 0amiax (Mo BuaaM) MpuBeeHa B Tadymie 7.

Tabmnma 7 -

bannpHO-pedTHHrOBas

OLIEHKA pe3yibTaToB y4eOHOM paboTh

oOyuatomuxcs no Bugam (bPC) B 4 cemectpe

VYyebnas pabora |Cymma  |Buabl u pe3ynbTaTsl OreHka B aTTecTaluu Bamst
(BuzBI) O6aoB  |y4eOHOM paboThI
Tekyas yueOnas |60 KontponbHeie pabotel  (KonTposibHnas padora (No/-5) 15-25
pabora B cemecTpe (5 pabor) Banaasl 3a KP:
(Iocemenue 3 fasuna (BeimonHeHo 51 - 65% 3ananuii)
3aHATHUI 1O 4 panna (BbIIONHEHO 66 - 85% 3amanuit)
pacnMcanuio u 5 6amnoB (BeimosHeHO 86 - 100% 3amanuii)
BBITIOJTHEHNE Tect Bajuibl; 1-5
3a1aHuk) 1 6ana (BbmounHeHO 51 - 65% 3anannii)
3 f6an1a (BeirosHEHO 66 - 85% 3ananHuii)
5 6aau0oB (BemmosHEHO 86 - 100% 3amanuii)
Nupusuayansuoe UnpuBuayansHoe 3aganne (Ne/-3) 15-30
3a7laHue Bannsr:
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(3 3ananus) 5 6asutoB (BhImONHEHO 51 - 65% 3ananHuii)
8 6asnoB (BbinosHEHO 66 - 85% 3amaHmil)
10 6annoB (BeinonueHo 86 - 100% 3ananuii)
Hroro no Tekyueii padore B ceMecTpe 31-60
IMpomexyrounas |40 Bompoc 1. 5 6annoB (moporoBoe 3HaueHHUE) 5-10
aTTecTauus 10 6a/10B (MaKCUMATbHOC 3HAYCHHUC)
(3x3amen) Bompoc 2. 5 6a/710B (TIOPOrOBOE 3HAYCHHE) 5-10
10 6ansoB (MakCUMaIbHOE 3HAYCHUE)
Pemenue 3amaqm 1. 5 6aas10B (TOPOTOBOE 3HAUCHUE) 5-10
10 6ans0B (MakCUMaIIbHOE 3HAYCHUE)
Pemenue 3amaun 2. 5 6ansoB (MOPOrOBOE 3HAYCHUE) 5-10
10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
HToro nmo npoMe:KyTo4HOii aTTecTanuu (3K3aMeHy) 20 - 40 o.
CymmapHas oneHka no gucuumiuae: Cymma OamioB TeKymiei U mpoMexxyTodHoi arrectammn 51 — 100 6.

B mpoMexyTouHO# arTecTalyu OIEHKa BBICTaBIsieTcs B BenomocTh B 100-0amnbHOIM
1IKajge ¥ B OyKBeHHOM 3KBUBasieHTe (Tabnuma 38)
Tabnuma 8 — Cootnecenue 100-6aybHOM 1IKaIbl 1 OYKBEHHOTO KBUBAJICHTA OIICHKU

YpoBHU OCBOCHUSA Ox3zamen 3auem
Cymma HabpaHHbIX - -
o8 JUCLUIUIMHBI U Oyenka byxeennuiii sx6usanenm byxeennuiii
KOMTIETeHIIN ] IKBUBANEHN
86 - 100 [TponBuHyTHIH 5 OTIIUYHO
66 - 85 [loBbITIIeHHBTI 4 XOPOIIIO 3auTeHo
51 -65 [Toporossiii 3 yIIOBJICTBOPUTEIHLHO
0-50 IepBoIit 2 HEYJIOBJIETBOPUTENIBHO He 3aureno

S  MarepuajbHO-TeXHHYECKOE, NMPOrPpaMMHOe U Y4eOHO-

MeToan4YecKoe odecnedeHue AU CIMIIIAHBI.
5.1 YueOHnas Jureparypa
OcHoBHasi yueOHasi IuTepaTypa

Kob6enes, H.b. Umutarronnoe moaenupoBanue : yaeonoe mocoodue / H.b. Ko6enes, B.A.
[TonoBuukoB, B.B. JleBsiTtkoB. — MockBa : KYPC : MIH®PA-M, 2013. — 368 c. — ISBN 978-5-
905554-17-9. — URL.: https://new.znanium.com/read?pid=361397

bannun, K.B. Teopust BeposiTHOocTe M Maremaruyeckas craTucTuka: ydeOHuk / K.B.
bannun, B.H. banuisikos, A.B. Pykocyes. — 3-e uzn., crep. — Mocksa: M3narenscko-Topronas
koprioparust  «JlamkoB u Ko», 2020. — 472 c. - ISBN 978-5-394-03595-1. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=573173

JononHuTebHAsA y4eOHasl JUTEpaTypa

bopoaun, A.H. Cnyuaitnsie nponeccsl : Yuebuuk / A.H. bopoaun - Cankr-IletepOypr

HsnarenncTBO «JIaHby, 2013. — 640 c.- ISBN 978-5-8114-1526-7. — URL:
https://e.lanbook.com/reader/book/12935/#2
5.2 MarepuajbHO-TEXHUYECKOe M NpPOrpaMMHoe olecredyeHue
AMCUUILIMHBI.

VYueOHbIC 3aHATHUS 110 TUCIUIUIMHE MPOBOIITCS B yueOHBIX ayautopusix HOU Keml'V:

502 KommbroTepHbiii Ki1acc. Y4ueOHast aynutopus (MyJIbTUMEINHHAS) IS 654079, KemepoBckast 00J1acTh, T.
[IPOBECHUS: HoBoky3Henk, np-Kt
- 3aHATHI CEMUHAPCKOTO (TTPAKTHIECKOTO) THIIA; Mertamnypros, a. 19
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https://new.znanium.com/read?pid=361397

- TPYIIOBBIX ¥ MHAWBUYaJIbHBIX KOHCYIbTaLUH;
- CaMOCTOSITEIbHON pabOTHI,

- TEKYLIEro KOHTPOJIS M IPOMEXXYTOYHOH aTTeCTaIlIH.
Crienmanu3upoBanHas (yaeOHas) MeOerb: T0CKa MeJIoBasi, CTOJIBl KOMIIBIOTEPHEIE,
CTYJIBS.

ObopynoBanne st TPEe3CHTAIMH yIeOHOTO MaTepraa: CTallHOHApHOE -
KOMITBIOTED, 3KpaH, IPOEKTOP, HAYIIHUKH.

JIaGopaTopHOe 000py/J0BaHKE: CTALIMOHAPHOE — KOMITBIOTEPHI LTSl 00Yy4aIOInXCs
(16 mwr.).

Hcnone3yemoe nporpammuoe obecreuerue: MS Windows (Microsoft Imagine
Premium 3 year no cyonunenznonsHomy gorosopy Ne 1212/KMP ot 12.12.2018 .
mo 12.12.2021 r.), LibreOffice (cBob6omno pactnpoctpansemoe [10), FoxitReader
(cBobomuO pacmupoctpansemoe [10), Firefox 14 (cBobomHO pacnpocTpaHsiemoe
I10), SAunexc.bpayzep (oregecTBeHHOE cBOOOAHO pacmpocTtpansemoe 110), GPSS
World Student Edition (yueOHas Bepcus).

WuTepHer ¢ obecnieuennem nocrymna B DM1OC.

610 YueOnas aynuropus (MyTbTUMEINIAHAS ) IS TPOBEACHUS: 654079, KemepoBckast 00:1acTh, T.
- 3aHATHH JICKIIMOHHOT'O TUIIA; HoBokysHenk, np-Krt
- 3aHATHH CEMHHAPCKOTo (MIPAKTUYECKOI0) TUIIA; Mertamnypros, 1. 19

- TEKYILET0 KOHTPOJISI M TIPOMEKYTOYHOW aTTeCTally.
CrienanusupoBanHas (yueOHas) MeOelb: Tocka MesioBasi, kadeapa, CTOJIbI,
CTYJIBSL.

OOGopyoBaHue I IPe3eHTaluN y1eOHOro MaTepyaa: CTallMOHapHOE -
KOMITBIOTEP, 3KpaH, IPOEKTOP.

Hcnons3yemoe mporpammuoe obecriedeHne: MS Windows (Microsoft Imagine
Premium 3 year mo cyomunen3nonHoMy noroopy Ne 1212/KMP ot 12.12.2018 .
mo 12.12.2021 r.), LibreOffice (cBob6omno pacmnpoctpansemoe [10), FoxitReader
(cBobomuOo pacmpoctpansemoe [10), Firefox 14 (cBobomHO pacmpocTparieMoe
[10), SArnexc.bpaysep (oTedecTBeHHOE CBOOOAHO pactpocTpaHsemoe [10).
WuTepHet ¢ obecnieuenuem gocryma B DM1OC.

5.3 CoBpeMeHHbBIC npogeccuoHaIbLHbIE 0a3bl  JIAHHBIX U

HH(OpPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.

Ilepeuens CIIB/I u UCC no aucumnmniinne
CITForum.ru - on-line Oubmuoreka CBOOOJHO JOCTYIHBIX MAaTEPHAIIOB  TIO

MH()OPMAIIMOHHBIM TEXHOJIOTUSIM Ha PYCCKOM si3bIke - http://citforum.ru

Hayunas osnexkrponnas Oubmuoreka eLIBRARY.RU — kpynueimmii poccuiickuii
UHOOPMAIIMOHHBI TMOpTan B O00NAaCTH HAyKH, TEXHOJOTMH, MEAWIMHBI U 00pa3oBaHUs,
coziepsKaluii pedepatsl U MOJIHbIE TEKCTHI - WWW.elibrary.ru

Nudopmarmonnas cucrema «EnuHOe OKHO J0CTyNa K MH(POPMALMOHHBIM pecypcamy -
http://window.edu.ru/

Ba3sl MaHHBIX ¥ aHAJUTHYCCKHEC MyONMKAIMM Ha MopTane «YHUBEPCUTETCKAs

uHopmanronHas cucrema Poccus», pexxum mocrtyma: https://uisrussia.msu.ru/
baza nannbix Science Direct (6omee 1500 xypHanoB u3natenbcTBa Elsevier, cpean HUX
U3JJaHKS IO MaTeMaTHKe U HHPOpMATHKe), peKUM JocTymna :https://www.sciencedirect.com



http://window.edu.ru/
https://uisrussia.msu.ru/

6 Huble cBeaeHus u (WiN) MaTePUAJIbI.

6.1. IIpumepHble BONPOCHI W 3aJaHMs / 33a4U JJIA NPOMEKYTOUHOM

aTtTrecranguu
Cemecmp 4

Taoauna 9 - IlpumepHblie TeopeTHyeckre BONPOCHI M NMPaKTHYECKHe 3agaHus /

3a/1a4Y4 K 3a9€eTy

Paznenr! u TeMbl

ITpumepHbie
BOIIPOCHI

TECOPETUYCCKUE

[IpumepHBIe TpaKTHYECKUE 3a/1aHNs / 3a1a91

1. IHomoxu cobvimuit

1.1 ITorokn
CcOOBITHH

1. ITorok coObITHil. OMHOPOAHBIN
MOTOK. PerynsipHbIil IOTOK.

2. ITotok cobwiTuii. [Ipocreiiimmii
IMyaCCOHOBCKHUU MOTOK.

3. [lotok coOwrThii. OpAMHAPHBIT
MTOTOK.

4. IToTok 6e3 mocieneHCTBYSL.
[Totok IMansma. IToTox Dpnanra.
5. [loTok coObITHIA.
MHTEeHCMBHOCTH OTOKA.

6. CranuoHapHbId 1
HECTalMOHAPHBIN MOTOK.

7. I[ImoTHOCTB TIOTOKA.
MaremaTuyeckoe 0XKUIaHuE,
TUCTIEPCHS, CPEeTHEE
KBaJIpaTHYECKOE OTKIIOHEHHE.

1. Cpeagnee  4yMclIO  3aKa30B  TaKCH,
MOCTYNAOIINX Ha AUCHETYEPCKUH IYHKT B
OIHy MHUHYTY, paBHO TpeM (A=3). Haiitn
BEPOSITHOCTb TOTO, YTO 32 2 MHUH TMOCTYIHT
YeThIpE BBI30BA.

2. CpegHee  4HMCIIO  3aKa30B  TaKCH,
NOCTYNAIOIIUX Ha JUCTIETYCPCKHH IYHKT B
OHYy MHHYTY, paBHO Tpem (A=3). Haiitn
BEPOSITHOCTh TOI'O, YTO 33 2 MHUH IMOCTYIHUT
MEHEeE YeThIPEX BBI30BOB.

3.  Cpeanee  uMcnO  3aKa30B  TakKCH,
MOCTYMAOIIMX Ha AWCHETYEPCKUH ITYHKT B
OIHy MHUHYTY, paBHO TpeM (A=3). Haiitn
BEPOSITHOCTH TOTO, YTO 32 2 MUH IMOCTYITUT HE
MEHEE YEThIPEX BHI30BOB.

4. JlaH mpoCTEeHIINIA TOTOK C TTapaMeTpoM A=2
TpeOoBaHMii B MHUHYTYy. HalTH BepOsTHOCTH
TOTO, YTO JUIMHA HMHTEpBaNa MEXIY IBYMS
cocelHUMH coObITHsIMU cocTasisier T ot 1 mo

2 MUHYT.
5. [loTok MamuH, UAYMIMX MO I0CCE B OJHOM
HalpaBJICHUH, MIPEACTaBIACT co0oit

NPOCTEUIINKA MOTOK € HHTEHCHUBHOCTBIO §
MamuH B MuHYTY. Illocce mmeer pa3Buiky B
TpU HampaBjieHHd. BeposTHOCTh JBMXKEHHUS
MAaIllMH B IIEpBOM HampasiieHuu pasHa 0,12, Bo
BTOpoM — 0,68, B Tpetbem — 0,20. Onpenenutsb
WHTEHCHBHOCTH JIBIKCHUSI aBTOMOOWIEH B
KaK/I0M HalpaBJICHHH.

6. B pesymbraTe cTaTHCTUYEeCKOW O0OpabOTKH
WHTEPBAIIOB BPEMEHU MEXIY COOBITHSIMU B

HEKOTOPOM IIOTOKE IMOJIy4eHBl CJEIyIOINe
XapaKTepPUCTHUKH: cpenHee 3HAa4YEHUE
HHTEpBaja m=2 MUH; cpenHee
KBaJpaTUYECKOe  OTKIOHEHUWE  MHTepBaia

0~0,9 wmun. TpeOyercs momoOpaTh MOTOK
Opranra, 06aagaronuii IpUOIN3UTETHFHO TEMH
xKe XapaKTepUCTHKAMH, HalTH ero
WHTEHCUBHOCTB Ay ¥ IOPSAOK K.

7. B pesynbrare 00paOOTKH CTaTHCTHYECKHX
JAHHBIX TI0 MHTEPBaJaM MEXIY COOBITHSIMH B
noroke [lambMa monmydeHbl 3Ha4YeHUS m=2
MuH u o=1,5mMuH. IlomoOpars mopsaoK
COOTBETCTBYIOIIIEIO IOTOKA DpJIaHra.

8. B pesynbraTe 00pabOTKH CTATHCTUYECKUX
JaHHBIX TI0 MHTEPBajaM MEXIY COOBITHSIMU B
noroke [lanpMa mosydeHbl 3HauYeHUs] m=2
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MHH U O=1,5muH. OnpeneanuTs IUIOTHOCTD

pacIpeiesieHus, HOCTPOUTh rpaduku
HCXOAHOM ¥  DOpIAHTOBCKOM  IJIOTHOCTEH
pacnpeeseHusl.

2. Cnyuaiinvle npoyeccol

2.1 CyqaiiHsbrii
HpoLECC U ero

8. IlonsaTHe cimy4aitHOTO
npouecca. O01acTb onpeneeHus

9. TlocTpouTh KOPPEIAUOHHYIO (YHKITUIO
HOPMAJIbHOTO  CTal[MOHAPHOTO  CIIyYailHOro

XapaKTePUCTUKU 1 ¢pa3zoBoe MPOCTPAHCTBO mporiecca, MpeJcTaBIeHHOro Ha Tpaduke.
ClIy4yailHoro npouecca. -
9. CTarmoHapHbIi ciydalHbIi
Ipolecce. '
10. HenpepbIBHBIN HOPMaJTBHBIH :
CTAllMOHAPHBIN CITy4alHbII ‘
npolecc. N
2.2 Briopocsl 11. TlonsTHe BEIOpOCa 10. HopMupoBaHHasi KOppESIHOHHAS
CIy4YalHbIX ClIy4yailHoro npouecca. (hyHKIMS cIy4gaifHOTO TpoIiecca UMeeT BUJ
MPOIIECCOB 12. Anroput™ nocTpoeHus ale a .
KOPPEISIMOHHBIX (YHKIHHA k(z)=e i (cos Bz + ESII‘I B |T|)
CTYTAHHRIX NPOLECCOB. riie 0=0.55, p=1.2, 0,,=0.4, ¥=3.26.
13. Criextpanbroe pasnoxenue Haiitn nHTEHCHBHOCTH BBIO
o pOCOB TIpoliecca 3a
CTalMOHAPHBIX CITYYaMHbIX a=X+o
MIPOLIECCOB. YPOBEHb X 1 CPeIHIO0
14. benelii orym. IPOJOJKUTENILHOCTE BBIOPOCOB.
11. OmpenenuTh CIEKTPaIbHYIO IUIOTHOCTh
nporecca S(m), eciiu KOppesuoHHas
(hyHKIUS IMEeT BUJT
K(7)=e"". @+ afl)
2.3 15. Ompenenenne nmapaMeTpoB 12. TIlpoBecTn criaXKWBaHHE TIPOTOKOJIA
HecrannonapHbslii | BDEMEHHOTO psija. HaOIIOJICHUI METO/IOM CKOJIB3AIIel CcpemaHeil
CIy4yalHbIN 16. CriaxnBaHue CKOIB3AIIUMUA o 3 TOYKaM.
nporecc CPEAHUMH. 13. IlpoBectn criaxuBaHue IPOTOKOJIA
(BpeMeHHOI psin) 17. DxcnioHeHIaIbHOe HaOIIOJICHUH METO/IOM CKOJIB3AIIel CpemaHel
CIVIQ)KMBAHHUE. 10 5 TOYKaMm.

18. Ananu3 TpeHaa, aHaIu3
CE30HHOCTH.

14. TlpoBecTu CrIaXHBaHHE MPOTOKOJIA
HaOIIOJICHUH METO/IOM CKOJIB3AIIel CpemaHeil
10 7 TOYKam.

15. TlpoBecTn CrIaKMBaHHE MPOTOKOJIA
HAOJMIOAEHUH METOJOM SKCHOHEHLIUAIBEHOTO
CTJIa)KMBAHMS.

16. Cnenath mporHo3 Ha 2 mepuoja BIEpen
METOAOM KCIOHEHIIMAIBHOTO CTIaKUBAHMUSL.

2.4 MapkoBckHii
CITy4aHbIN
mpouecc

19. I'pad cocTosiHMI CHCTEMBI.
Pa3meuennslit rpad cocTosaHuit
cucTeMbl. MapKoBcKasl Lieb.
20. BeposiTHOCTH COCTOSIHUM.
HauanbHoe pacnipeneneHue
BEPOATHOCTEH.

21. BeposiTHOCTH TIEpexoAa.
MapkoBcKHE IPOLIECCHI €
JUCKPETHBIMU COCTOAHUAMU U
JUCKPETHBIM BPEMEHEM.

22. MapKoBCKHe TPOIIECCHI C
JUCKPETHBIMU COCTOAHUAMU U
HENPEPHIBHBIM BpeMEHEM

17. CucreMa S — malmHa, KOTOpas MOXKET
HaXOJIWUTHCS B OJHOM U3 IISITH COCTOSTHUIA:
Sl - CTIpaBHA, paboTaeT;

§, - HEUCIIPaBHa, OXKUIACT OCMOTPa;
83 — OCMaTpUBACTCS;

S, ~ PeMOHTHpYeTCs;

55 — CIMCaHa.

[TocTpouts rpad COCTOSHUIA CUCTEMBI.

18. Tloctpouth rpad cocTosHUIT cHCTEMBI S,
MPECTaBISIIONIEH TEXHUUECKOE YCTPOUCTBO U3
2 y3n0B I u II, ka1l U3 KOTOPBIX MOXET B
xoz1e paboThl YCTPOHWCTBA OTKa3aTh (BBIUTH W3
ctpos). OTkazaBmmii  y3edn  HEMEIJICHHO
HAYWHAET BOCCTAHABIMBATHCS.

19. Tlo wmenm Bemercs CTpeanda Tpems
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BbICTpeNaMU. BO3MOXHBIE COCTOSIHHS L€JIU
(cuctemsbr S): S; - 1eNb HEBpeAWMa; S; - IEIb
MOBpEXkJAEHa; S3 - ILedb  IOpakeHa.
Pasmeuennsiii rpad cocTosHMI MOKa3aH Ha
pucyHke. B HayanpHBII MOMEHT LElb
HaXOJMJIACh B COCTOSHUHM S; (HE TTOBPEXKIICHA).
Onpenenuts BEPOATHOCTH COCTOSHUM Lenu
II0CJI€ TPEX BBICTPETIOB.

)

Sg ~ L S3

3. Cucmemvi maccoso2o OﬁCleDICMG(ZHu}Z

3.1 23. Ilousarue cucTeEMBI MaCCOBOTO

OnHokaHaJIbHAA oOcyxuBaHus. 3asiBKa,

CMO o0cTyXKHBaroIIee yCTponcTBo,
o0cCIy>)XKUBaHUE, JUTUTEITHLHOCTD
00CITy’)KUBaHUS, HHTCHCUBHOCTb
00CITy)KMBaHHS, HAKOIIUTEb,

ouepens, UTHHA OUepeH,

0e3 moTeps).
MaremaTnueckas MOJIEIb
onHoka”HaisHOM CMO ¢
OTKa3aMH.
onHoka”HaisHOM CMO ¢

onnokanainsHor CMO ¢
OTpaHHUYEHHOMN OUepeibIo.

JUCHUIIIIMHA O6CHy)KI/IBaHI/ISI.

24. Knaccugukanus CMO: 6e3
HAKOIIUTES], C HAKOIIUTEJIEM
orpaanyeHHo# emkoctd (CMO ¢
MOTEPSIMH ), C HAKOITUTENEM
HeorpannyeHHOH emkocty (CMO

25. OnnokanansHas CMO.

26. Maremarnueckas MOJEIb

HEOTPAaHUUYCHHOM OYepe/IbIO.
27. Maremarnyeckas MOAEIb

20. A3C mpencraBusier coboir CMO c 1
KaHalOM oOciyxuBaHus. [linomagka npu
CTaHLHUH JOIMYCKaeT MpeObIBaHNE B OUEpeI Ha
3ampaBKy He Oojiee 3 MalIMH OZHOBPEMEHHO.
Ecnu B odepenn yxe HaxoauTcs 3 MalllUHEI,
oyepcaHas MalivuHa, HpI/I6I)IBHIa$1 Ha CTaHIMIO,
B OYepellb HE CTAHOBUTCS, a IPOE3IKAET MUMO.
[Torox mamwuH, TPUOBIBAIOIIMX IS 3allPaBKH,
HMeeT MHTEHCHUBHOCTL | MalluHa B MUHYTY.
[Iponecc 3ampaBky MPONOIDKACTCA B CPEIHEM
1,25 mun. OnpeneiauTs: BEPOSITHOCTh OTKa3a,
OTHOCUTENBHYIO M a0COJIOTHYIO TPOITYCKHYIO
CIOCOOHOCTh, CpeJHEee YHWCIO MalluH B
oyepenu.

3.2 28. MuorokanainbHass CMO.

MHorokaHajabHas 29. Maremarnueckas MOJEIb

CMO MmHorokadansHoiH CMO ¢
OTKa3aMH.

MHorokaHaiapHOit CMO ¢

30. Maremarnueckas MOAEIb

HCOFpaHH‘leHHOﬁ 04YepeaAbLO.

21. TpexkananpHas CMO c¢ oTkazamu
npezcTaBisieT co0oi 3 Tene)OHHBIX JIMHHH.
3asiBKa — BBI30B, IPUILEALINH B MOMEHT, KOT/1a

JIAHHS 3aHATA, MOJTy4aeT OTKa3.
MNHTEHCUBHOCTh IOTOKAa BbI3OBOB  A=0.8,
MHTEHCUBHOCTD ITOTOKA 00CITy)KMBaHHS

p=0,667. HaiiTu BEepOSTHOCTH COCTOSHUH,
a0COJIIOTHYIO U OTHOCHTENBHYIO HPOIYyCKHYIO
CIIOCOOHOCTHU, BEPOSATHOCTh OTKa3a M CpeJHee
YKCIIO 3aHSTHIX KAHAJIOB.

4. Umumayuonnoe modenuposanue

4.1 31. Unes meToga MIMUATALIMOHHOIO

MO,Z[eJ'II/IpOBaHI/Ie MOZACIIMPOBAHMA. OTalesl

nporieccoB B GPSS | ”MUTAaITMOHHOTO MOJIEITUPOBAHHSI.
32. ®opMupoBaHHE CTAHAAPTHO
pachpeeNieHHbIX CITy4aliHbIX

BCIIMYHH.

33. S3pik moaenupoBanus GPSS.

22. Brinoanuts MOJICIUPOBAHUE
oxHokaHaipHOo CMO ¢ nomorsro GPSS.

4.2 34. TlonsiTre OGu3HEC-IpoIecca.

23. Brinmoaauts MOJICIUPOBAHUE




MogenupoBaHue Mopens 6usHec-Tiporiecca. biok- | ogHokananpHOM CMO ¢ momomieio  BP
nporeccos B BP cxema OH3HEC-TIpoIECca. Simulator.
Simulator 35. [locTpoenne Mmoxenu OuzHec-

npornecca B BP Simulator.
4.3 36. Mogemuposanue B AnyLogic. | 24. BhIOIHUTH MOJICTTUPOBaHHE
MogenupoBanue B | ATEHTHI U areHTHOE omuokananeHoi CMO ¢ momomsro AnyLogic.
AnyLogic MO/JICJINPOBAHHE.

37. bnoku AnyLogic,
npeaHa3HaYeHHbIC IS
MOJICTTMPOBAHUS CUCTEM
MaccOBOTO 00OCITYKHBaHUSI.

CocraBurens (1):

crapimmii npenogaatenb kaheapst MOMM ["aspuiiosa 10.C.

(Pamunua, unuyuaner u 0ondcHocms npenodasamens (ei))
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