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1. AHHOTALUA
K pado4eil mporpaMmme TUCUMIJIMHBI
b1.0.23 MaTtemaTuyecKkoe 1 HUMUTALIMOHHOE MO/IeJIMPOBaHHE
Tpynoemkocts 9 3.e.

1.1. Llerb ocBOEHUSI M KPATKOE COAEPKAHUE TN CHMIIIMHbBI

ens ocBoeHus mUCHMIUIMHBI (MOayssi) "MaTemMaTH4ecKoe W HMMHTAIIMOHHOE MOJEIUpOoBaHue"
ABNseTCS (POPMHUPOBAHUE Y CTYJACHTOB TEOPETHUYECKUX 3HAHUU O MPHHLMUIAX IOCTPOCHUS CUCTEM
MaTEeMaTHYeCKOr0 M HMUTAIMOHHOTO MOJEIMPOBAHUSA M TMOJIyYeHHE NPAKTUYECKUX HABBIKOB B
YIPaBIEHYECKOW MOATOTOBKE M SKOHOMHYECKOM OOYYEHHU; CO3JaHHE y CTYJIECHTOB HEOOXOIMMOTO
YPOBHS MOATOTOBKM JUIsl aHaiu3a 3(PQGEeKTUBHOCTH HH(DOPMAIMOHHBIX CHUCTEM U HUX OTAEIbHBIX
KOMIIOHCHT MCTOAAMU MATCMATHYCCKOI0O MMUTAIIMOHHOI'O MOACIIUPOBAHUA; MPAKTUICCKOC OCBOCHUC
CTYJEHTaMH CIIOCOOOB TNPUMEHEHHS] MAaTeMaTUYeCKUX W HUMHUTAIMOHHBIX MOJENed B CcHUCTeMax
YpaBJICHUA SKOHOMHUYCCKOIO Ha3HAUCHU .

Kpatkoe copepxanue JUCIUILTUHBL:

OCHOBHBIE OHSITUSI TCOpHUU MOJACIUPOBAHNA, BUABI MOACINPOBAHUA, MOJACIIN TCOPUNU OIITUMAJILHOTO
YIpaBJICHUS, 3aa4d JUHEUHOW M HEJTMHEWMHOW ONTUMH3ALMM, TPAHCIOPTHBIE 3aJa4M, YHCICHHOE
MOZCJIIMPOBAHNE, CTATUCTHUYECKOE MOJEIUPOBAHUE, KOPPEISLMOHHBIML U PErpeCCHOHHBIN aHau3,
OCHOBBI MMHTALIMOHHOTO MOJEIMPOBAHUSA, TUCKPETHO-COOBITUHHBIE M areHTHbIE MOJENH, MOJIEIH
CHUCTEMHOH ANHAMHKHU, COBPCMCHHBIC CHUCTCMblI MUMHUTAWMOHHOIO MOACIUPOBAHUA, BepI/I(I)I/IKaI_II/IH u
BaJIM/Iallds MOJIEIH, IPOBEPKA HA a/IeKBATHOCTh, KOMITbIOTEPHBIN SKCIIEPUMEHT.

1.2. IlepedyeHb IUIAHMPYEMbIX Pe3yJbTATOB OOY4YeHHS] MO IUCHUIJIMHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH pPe3yJIbTATAMH OCBOEHHS 00pa30BaTeIbHOM MPOrPaMMBbI

[Inanupyemsie pe3yabTaThl HanmenoBanue [Inanupyemsie pe3ynbTaThl
OCBOEHUS POrpaMMBl |  HMHAMKATOPA AOCTHIKEHUsI | 0OyueHHs MO AUCLMIUINHE
(conepxanue u KOJIbI KOMIIETEHIHI
KOMIICTCHITHH )
VYK-1: Cnocoben ocymectiuars | YK-1.1: Ananuszupyer 3HaTh: OCHOBHbIE SKOHOMHUYECKHUE U
MOUCK, KPUTUYECKUH aHaIu3 M | 3ajady, BbIIEIS ee COLMAJIBHO 3HAYMMBbIE MPOOJIEMBI U
CUHTE3 nH(popManuy, | 6a30Bble COCTABISAIOLINE MPOIIECCHI, TPUHIUITHI U TIOJIOKEHUS
npuUMeHsATh cucTeMHbl nonaxox | YK-1.2: O6ocHOBbIBaeT €CTECTBEHHOHAYYHBIX 3aKOHOB,
JUIE  peIIeHUs] TOCTAaBJICHHBIX | BEIOOP METO/a MOUCKA U cmocobbl  cbopa M aHanm3a
3a1a4 aHanmu3a MHQOpMaIK JUIl | UCXOAHBIX  JAHHBIX,  METOJUKY
pelIeH sl TOCTaBICHHOM CUCTEMHOI'O aHaJIM3a u
3a1aun MaTeMaTHYeCKUui arnmnapar,
VYK-1.3: IIpu o6paboTke UCTIOJIb3YyEMbIe B TEOpHUU
uHpopmauuu GopMupyer MOJICJINPOBAHMS, OCHOBHbIE
COOCTBEHHBIC MHEHHUS U MIOJTXO/TbI MMUTALMOHHOTO
CYK/IEHUS Ha OCHOBE MOJICJINPOBAHUS U CHoco0bI
CUCTEMHOI'0 aHaJIN3a, UCCJIETOBAHUSI u aHaym3a
apryMeHTHPYEeT CBOU HOCTPOEHHOM MOJIeINH.
BBIBOJIBI M TOUKY 3PEHUS YMmeTh: (hopmanm3oBaTh
VYK-1.4: [Tpennaraer MpeIMETHYI0 00JacTh MPUKIATHON
BO3MOJKHBIC BAPHUAHTEI 3aJa4d, CTPYKTypHUpPOBAThH
peleHHsI TOCTaBICHHOM KOMITOHEHTBI UcclelyeMoit
3aJauu, OL[CHUBAs UX CHCTEMBI, IPUMEHSTh YHCIICHHBIC U
JOCTOWHCTBA U HEJJOCTATKH | CTATUCTUYECKHE METO/Ibl




OIIK-1 CnocoOeH nNpUMEHATH
€CTeCTBEHHOHAYYHBIC "
00IIenHKEHEPHBIE 3HAHUA,
METO/IbI MaTeMaTH4eCKOTro
aHamM3a W MOJCIUPOBAHHA,
TEOPETUIECKOTO u
HKCIEPUMEHTAIHHOTO
WCCIIEeIOBaHUS B
npodeccrnoHaTEHOM
JeSITeIbHOCTH

OIIK-1.1 3HaTe OCHOBEI
JIUCKPETHOM  MaTeMaTHKH,
MaTeMaTUIEeCKOT'0 aHaJIn3a,

JUHEWMHOW  anreOpsl U
TE€OMETPHH, TEOPUHU
BEPOSATHOCTEMN U
MaTeMaTHYECKOU

CTaTUCTHKH, METOJI0B
ONTUMU3ALMK, YHUCICHHBIX
METOJI0B, MATEMAaTUYECKOTO
u MMUTALMOHHOIO
MOJIECIIUPOBAHUS ,

BBEIUMCIIMTEIbHON TEXHUKH

JUIE  TEOPETHYECKOTO U
AKCIIEPUMEHTAILHOTO
HNCCIICA0OBAHUA B
npodecCHoHATBHON
ACATCIIbHOCTHU

OIIK-1.2 VYwmeer pemarb
CTaHJapTHbBIE
npodeccuoHaNbHbBIE 3a1a4l
c MIPUMEHEHHEM
CCTCCTBCHHOHAYYHBIX 158
00IIenHKEHEPHBIX 3HAHUH,
00 OCHOBax

BBIYHCIIUTEILHON TEXHUKH,
METOJ0B MaTeMaTHYCCKOTO
aHanu3a, JIMHEHHOM
anreOppl W TEOMETPHH,
JMCKPETHOM  MaTeMaTHUKH,
TEOPUU  BEPOSITHOCTEH U
MaTeMaTHYeCKOM
CTaTUCTHKH, METOJ0B
ONTUMM3ALINH, "
YHCIICHHOTO,
MaTeMaTHIEeCKOTO Hu
MMHTAIMOHHOTO
MOJIETTUPOBAHMS

OIIK-1.3 Bnaneer
HaBBIKAMU TEOPETUYECKOTO
H 3KCHEPUMEHTAIBHOTO
HUCCIIEIOBAHUS 00BEKTOB
npodeccroHanbHOM
JEeITEIBHOCTHU

MaTEMaTHYECKOT0 MOJICJIHUPOBAHUS,
JTUCKPETHO-COOBITHIHBIM,

CHCTEMHO-AUHAMUYECKUI "
areHTHBIH ITOIX OB
MMUTALIMOHHOTO  MOJIETTUPOBAHMUS,
HCII0JIL30BAaTh COBpPEMEHHBIE

CpeacTBa CHUCTEM KOMIIBIOTEPHOU
MaTe€MaTUKU U TMaKeTOB IMPOTrpaMm
IUISL  CO3JaHMS  MMHTAIlMOHHBIX
MozeeHn npu pelneHuu
MPUKIAJHBIX 3a7a4 €CTECTBEHHO-
HAay4YHOT'O HaInpaBJICHUSA "
COIMAIbHO-3KOHOMHYECKOT' O
3HAYCHMS.

Bnagerp: HaBpIKaMM TTOCTPOECHUS
MaTeMaTHYEeCKONM M WMHUTAIIMOHHOMN
MOJIEIIH, METOJaMH HCCIICIOBAHUS U
OLECHKM TOJIYYEHHOH MOJEIH U
crocobaMy aHaMM3a PE3yIbTaTOB
peneHui npu U3YUYEHUHU
COILIMAJIILHOTIO, 9KOHOMUYECKOTIO,
€CTECTBEHHOT'0 00BEKTa, Ipolecca
WU SIBJICHUS.




OIIK-2  CmocoOeH  MOHUMATh
MPUHIUIBI PabOThl COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHH W
[IPOIPAMMHBIX CPEACTB, B TOM
qucie OTEYECTBEHHOTO
HpOI/ISBO,Z[CTBa, W HUCIIOJIB30BaTh UX
pu pelIeHuN 3a7a4
podeccuoHaABbHOM eI TeThHOCTH

OIIK-2.1 3HaeT coBpeMEeHHbIE
MH(POPMALIMOHHBIE
TEXHOJOTHMH U MPOTrpaMMHbIE
CpeAcTBa, B TOM  YHCIE
OTEYECTBEHHOT'O
MPOM3BOJICTBA TPU PEIICHUH
3aiay mpodeccuoHaIbHOM

e TEIbHOCTH

OIIK-2.2 VYmeer BbIOMpaTh
COBPEMEHHBIE
MH(POPMALIMOHHBIE
TEXHOJOTHMH U MPOTrpaMMHbIE
CpeAcTBa, B TOM  YHCIE
OTEYECTBEHHOT'O
MPOM3BOJICTBA TPU PEIICHUH
3amaq npo¢eCCUOHATBHON
NesITeIbHOCTH

OIIK-2.3 Bimanmeer HaBbIKaMU
NPUMEHEHHUST  COBPEMEHHBIX
MH)OPMAITMOHHBIX
TEXHOJIOTUIT M TPOTPAMMHBIX
CpeICcTB, B TOM  4HCIE
0TEYECTBEHHOTO
MPOU3BOJICTBA, MPU PELICHUN
3azay npodeccuoHaIbHON
eI TeIbHOCTH

OIIK-6 Cnocoben
aHaJIM3UPOBaTh U pa3pabaThIBATh
OpFaHI/I3aI_II/IOHHO-TCXHI/ILICCKI/IG nu
9KOHOMHUYECKHE TPOIECCHl ¢
MIPUMEHCHUEM METOIOB
CHUCTEMHOI'O aHajau3a u
MaTEMaTHYECKOIO
MOJICTTUPOBAHUS

OIIK-6.1
TEOPUH
CHUCTEMHOI'O
YUCJICHHBIX
MaTeMaTH4eCKOTro
MMUTALMOHHOTO
MOJEIUPOBAHUS
OIIK-6.2 YMeeT npUMEHATH
METOAbl MaTEeMaTHUYECKOTO
u MMHTAaHOHHOTO
MOJEIMPOBAHUS JUISt
aBTOMaTHU3ALNHU 3a/1a4
NPUHATUA peuieHui,
aHayM3a UHOOPMALIMOHHBIX
MOTOKOB, pacuera
SKOHOMUYECKOH

3¢ hekTHBHOCTH
HAaJIEKHOCTH
MH(OPMAIIMOHHBIX CHCTEM
OIIK-6.3 Bnaneer

3HaTb OCHOBBI
CHCTEM H
aHajau3a,
METOJIOB,
51

n

HaBbIKaMH IIPOBCACHUA




WHKEHEPHBIX pacueToB
OCHOBHBIX rnokazartesei
pe3yIbTaTUBHOCTH
CO3/IaHUSl W IPUMEHECHUS
WH(POPMAITMOHHBIX CUCTEM.

1.3. MecTo 1MCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Manexc HanmeHnoBanue Ceme | ngekcel 1 HAaUMEHOBAHHS YYEOHBIX TUCIUILIAH
JTUCTIUTLTAHBI cTp (Momyneit), mpakTHK
MOJIYJISI), IPAKTUKU u3yde JIsi KOTOPBIX CONEep KaHue
(Mo7y1s1), mp y Ha KOTOpBIE OMUPACTCS A YTop A1ep
HUS . | maHHOMN TUCTIATLTAHBI
colepaHuE  JaHHOU
(Momyms) BBICTYIAET
JUCIUILTAHBI (MOZYJIs) N
Omopou
b1.0.23 Maremaruueckoe ul| 6,7, | bl.0.14 Maremaruka b2.B.02(IT)
WMUTAAOHHOE 8 b1.0.25 Yucnennsie [TponsBoacTBEHHAs
MO/IETTUPOBaHUE METO/1bI MPOEKTHO-
b1.B.JIB.04.01 TEXHOJIOTHYCCKAs
Maremarnueckoe [IpaKTUKA
MOJIETTUPOBaHUE b3.01(/1) BeimmonHenue wu
MathCad 3almTa BBIITY CKHOM
b1.B.JIB.04.02 KBTI (UKAITMOHHON
MartemaTrueckoe paboThI
MOJICIMPOBAHUE
MathLab

1.4. SI3bIk penogaBaHusi: pyCCKUM.




2. O0beM TUCHUILIMHBI B 324€THBIX eJUHULAX ¢ YKA3aHHEM KOJINYeCcTBa aKkajeMHYeCKHX 4YacoB,
BbIICJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4YaloImuXxcs ¢ npenojgasartesaeM (1o BUIaAM y4eOHbBIX
3aHATHI) U HA CAMOCTOSITEJIbLHYI0 padoTy 00y4arommxcs

Brimucka u3 yaeOnoro miana (rp. bBA-ITH-20):

Kon 1 Ha3BaHME NUCIUTUIMHEI 110 Y4eOHOMY TUTaHY b1.0.23 MartemaTu4eckoe u
MMUTAIIIOHHOE MOJICITUPOBAHUE
Kypc nzyuenus 3.4
CemecTp(bl) U3y4EHHUS 6,7,8
dopmMa MPOMEKYTOUHON aTTECTAIUH (3a4eT/IK3aMeH) 6,7 —3auet
8 - nK3aMeH
KoHnTponsHas 8
Tpynoemkocts (B 3ET) 93ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 72/72/180
Nel. KonrakTHas pabora 00y4yarIuxcs ¢ | O6beM ayauTOpHOI Btu.c
npenoaasareieM (KP), B yacax: paboThl, MIPUMEHEHUEM
B gacax JOT wmmu DO, B
gyacax
O06bem padoTsl (B yacax) (1.1.+1.2.+1.3.): 34/57/64 -
1.1. 3aHATHS JTEKITMOHHOTO THTIA (JICKIIUHN) 16/28/24 -
1.2. 3aHATHS CEMUHAPCKOTO THUIIA, BCETO, B T.4.: - -
- CeMHHaphl (IIPAaKTUYECKHE 3aHATUS, KOJUIOKBHYMBIU 16/28/36 -
T.I1.)
- TabopatopHbIe PabOTHI - -
- IPaKTUKYMBI - -
1.3. KCP (KOHTpOmb CaMOCTOSITENBHOH  paboTHl, 2/1/4 -
KOHCYJIbTAIlUN)
Ne2. CamocronTesqbHass padora odoyuawimuxcs (CPC) 38/15/89
(B yacax)
Ne3. KosiuyecTBO 4acoB Ha 3K3aMeH (IIpU HaJIU4uU -/-1277
9K3aMeHa B yueOHOM IUIaHE)

'VkasbiBaercs, eciu B aHHOTAIMM 0OPA30BATENBHOM MPOrpaMMBI 110 Mo3uIuH «CBEIEHNS O TPUMEHEHNH JTUCTAHIIMOHHBIX
TEXHOJIOTHI 1 3JIEKTPOHHOTO OOYUYCHHUSD yKa3aH OTBET «Ha».
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3. Conepma}me AUCHUIIJINHBI, CTPYKTYPUPOBAHHOC 110 TEMAaM C YKa3aHUEM OTBCACHHOI'0 HA HUX
KOJIN4Y€eCTBA aKaACMHUYE€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

3.1. PacnipenesieHre 4acoB IO pa3jejiaM M BUIAM YUeOHbIX 3aHATHH

Paznen Bcero Konrtakrnas pabora, B yacax Yacel
4acoB CPC
= | & | = = =
©) E o o o
N | 3 = = =
S| s S S S
) O o o o
M 5 M M M
= 2 = o = =
] [=n o] = (&) o ~
S| =2 = | o = = =
o = T | \Q = = =
Q < () < O () =
s E-| 5|5 ¢ s | E
S| EF| 2| 2| 2| 4| 2|8
E | 5| E| =g = - = S
8| -5l & a| | = g | 3
= A= E| o = > | E 2
= o = /m| o g ) é ) o
S = 2| x S | = = | X
= = = | N 1) = % = ~
AR R
=l g8 loglgls g8 |l=]8 1%
6 cemecTp
1. OcHOBHBIE MOHATHUSA 15 4 - - - - - 1 | 6(ITP)
TEOPUU MOJIETUPOBAHUSI. 4
Maremarnueckoe
MOJIETTUPOBAHUE.
2. OCHOBBI YHCJIEHHOTO 14 4 - - - - - - | 6(IIP)
aHaJIM3a U METOJIbI 4
CTaTUCTUYECKOTO
MOJICTTUPOBAHUS
3. Monenu teopuun 43 8 - - - - - 1 | 12 (TTP)
ONTUMAJIBLHOTO 8 14 (CP)
YIpaBIICHUS
Bcero uacos 6 cem 72 16 | - 16 - - - - 12 38
7 cemecTp
4. TeopeTtuueckue 19,5 8 - 8 - - - - - | 3,5(ITP)
OCHOBBI UMUTAIIIOHHOTO
MOJICTTUPOBAHUSI.
[IporpamMHBIE CUCTEMBI
UMUTAIIOHHOTO
MOJICTTUPOBAHUSI.
5. KomnbrorepHas 22,5 | 10 | - 10 - - - - - | 2,5(ITP)
peanuzans
MMUTAIMOHHBIX MOJIeNel
U UX CTPYKTYpa.
6. Maremaruueckue 30 10 | - 10 - - - - | 1 | 2,5IIP)
OCHOBBI UMUTAIIIOHHOTO 6,5(CP)
MOJIETTUPOBAHUS
Bcero wacoB 7 cem 72 28 - 28 - - - - 1 15
8 cemectp
7. UccnenoBaHue 50 12 | - - - - - - | 2| 18(JIP)
MMUTAIIMOHHON MOJIENU U 12 6 (T)
MIPUHATHE PEIICHUI




8. Marematuueckoe u 103 12 | - - - - - - | 2| 36(JIP)
MMUTALMOHHOE 24 29(KP)
MOJICIIUPOBAHUE

CIIO’)KHBIX CUCTEM

DK3aMeH 27 27
Bcero wacos 8 cem 180 | 24 | - - -1 36| - - - | 4| 89+27

[Ipumeuanue: I[IP-moaroroBka Kk mpakTHUYeCKHM 3aHATHAM, JIP-moaroroBka k mabopaTopHBIM
3ansaTusM, CP — camocrositenpHas pabota, KP — konTponsHas padora, T - TecTupoBaHue.

3.2. Coneprxkanue TeM MPOrpaMMbl IUCIUTIIHHbBI

6 cemecTp
Tema 1. OcHOBHBIE MOHATHS TEOPUH MoJeTUPOBaHNsi. MaTeMaTH4YeCKoe MOJAeJTUPOBAHME.
Brenenue B Teoputo cucteM. [lonarue cucteMHoro noaxona. CTpyKTypa CHCTEMHOIO aHAJIM3a.
Jexommno3unusi, aHanu3, cuHre3. I[lokasaTenun W Kputepuu oOlLeHHBaHUs cucreMm. Kpurepuu
MIPUTOJHOCTH, ONTUMAJIBHOCTH M IpeBocxoacTBa. Lllkansl n3mepenuit. MoaennpoBaHue, BHUJIbI
MozenupoBanus. [loHsATHE MaTEMaTHYECKOr0 MOJEIUPOBaHUs. Buasl MareMaTHuecKux MOJENEH.
OTarnbl MaTeMaTHYECKOr0 MOJIETUPOBAHMSL.
Tema 2. OCHOBBI YHCJIEHHOI0 AHAJINU32 H MeTObl CTATUCTHYECKOI0 MO/IeJIMPOBAHUS
Cucrembl KoOMIbIOTEpHOM MareMaTtuku. OO030p uX BO3MOXKHOCTEH. YUuciaeHHOE perieHue 3anad
mudGepeHIIMaTbHOTO U WHTETPAIbHOTO HcuucieHus. MccrnenoBanne (yHKIUHA W BO3MOXHOCTH
rpaduyeckoro nmnpeactaBieHuss AaHHbIX. OOpaboTka M OIEHKAa pe3yibTaToB HCCIEIOBAHUS.
KoppensiimoHHbIli U perepecCHOHHBIA aHaJIUu3 HCCIEAOBATENIbCKUX JaHHbIX. [lmanupoBanue u
00paboTKa pe3yJIbTaToB (PAaKTOPHOTO IKCIIEPUMEHTA
Tema 3. Monesan Teopuu ONTHMAJILHOTO YIIPABJICHUS
OOmiass mocTaHOBKA 3a/laydl ONTUMU3AIMHU. MoAenupoBaHHWE 3aJad JUHEHHOW ONTUMHU3AIUU.
MoaenupoBaHue 3ajlad HEJIMHEMHON onNTUMHU3aUUH. TpaHCHOPTHBIE 3amauu. MoaenupoBaHue 3a1ady
MHOT'OKPHUTEpUAIBbHON onTuMu3aiuu. MojenupoBaHue 3a1ad JUCKPETHOM onTuMu3anuu. Pemienue
3aJla4 O Ha3HAYEHUM, 3aJa4d KOMMUBOSKEpPA, O PACHpENENIEHUH PEecypcoB, O packpoe, O BbIOOpe
ONTUMAJIbHOU TPAEKTOPUHU

7 cemecTp
Tema 4. Teopernyeckne OCHOBbI UMHTALMOHHOIO MojaeaupoBaHusi. [IporpamMmHbIe crcTeMBbI
HMHTALMOHHOT0 MOJAEJIMPOBAHUSA
[lonsiTHE WMHUTAIMOHHOTO MOJCIUPOBAHUSA. Talbl HMMUTAIMOHHOTO MOJETUPOBaHUSA. Busl
UMUTAIIMOHHOTO MojenupoBaHus. CHCTEMBl HWMUTAIMOHHOTO MOJICIMPOBaHUS M 0030p HX
BO3MOXKHOCTeH (Arena, Ithink, GPSS u np.). Cpena mogenupoBanus AnyLogic. Cpenctsa, pecypchl u
o6ubnmorekn cucremMbl AnyLogic mns MonenupoBanus. O630p 00nayHOM MIATGOPMBI CUCTEMBI U
MIPUMEPHI UCTIOTH30BAHUS UMUTAIIMOHHBIX MOJICIICH.
Tema 5. KomnbrorepHasi peajiu3anusi HMHTAIIMOHHBIX MOJeJIeH H MX CTPYKTYpa.
OCHOBHBIE KOHIICTIIIMK JAUCKPETHO-COOBITUMHOTO MoOJeaupoBaHus. KOMIIOHEHTH peanm3anuii
KOHIENINI TUCKPETHO-COOBITHITHON Moienn. MeTooNorust CUCTEMHON JUHAMHUKU. Moellb MUPOBOI
TUHAMUKH. OCHOBHBIE KOHLEMNIMKM MOJIECIMPOBAHUS CHCTEMHOM JAWHAMHKHA. ATEHTHBIA TMOJXOI B
MozaenupoBaHud. (OCHOBHbIE KOHIIEHIIMM MOJEIMPOBAHUS areHTHOM Mozenu. Bo3MoxHOCTH
WCIIOJIb30BAaHUS PA3JINYHBIX BUJIOB UMUTALHOHHOTO MOJIEINPOBAHUS HA IPUMEPaX.
Tema 6. MaTemaTH4ecKkue 0CHOBbI MMUTALIMOHHOT0 MO/IeJINPOBAHUS
Merox Monte-Kapino u ocHOBBI (hOPMHpPOBaHMS CIIy4allHBIX MOTOKOB COOBITHI. MojeaupoBaHue
IpyNIbl HECOBMECTHBIX COOBITHIA, AUCKPETHBIX W HEMPEPHIBHBIX CIy4YalHbIX BenuduH. (OCHOBBI
TEOpUU CHUCTEM MacCOBOTO OOCITYKMBAaHHSA. ODJEMEHTHl CHUCTEM MacCOBOTO OOCITYKHBAHHUA U UX
knaccupukanus. [lokazarenu 3¢pdexruBHOCTH pabOTHL. [IOHATHE O CTATUCTHUECKOM MOJEIUPOBAHUU
CUCTEM MaccoBOro oOcnykuBaHusi. BBeneHwe B arperaTuBHble MoJend. MMuTanmoHHOE
MOJICJIMPOBAHKE B paMKaX arperaTUBHON MaTEMaTUYECKON CXEMBI.

8 cemecTp
Tema 7. UcciienoBanne MMUTALMOHHOM MO/Ie/ A M IPUHATHE PellleHn i



KomrmiekcHbI MOAX0J K TECTUPOBAHUIO MMHUTAIIMOHHOW Mojaenu. ['omomopdusm u uzomophusm.
OcHoBHblE KaTeropuu oueHkd. OIeHKa aJeKBaTHOCTU MoJeIM. MeTolbl CTaTUCTHYECKOW TEOpUH
OLICHHMBAaHUA U MIpOBepKu runotes. Bepudukanus mogenu. @omanbHble 1 HeOpMaIbHbIe MPOLIETYPbI
Bepuukanuu. Banuganys qaHHBIX: OIIEHKA TOYHOCTH U YCTOMYMBOCTH PE3yJIbTaTOB MOJEIMPOBAHUS,
OLICHKa YyBCTBUTEJBHOCTH HMMHUTALMOHHOW  Mozenu.. KOMMbIOTEpHBI 3KCHEpUMEHT  Ha
MMHUTALMOHHOW MOJenu W ero IaHupoBaHue. Ilpsmas u oOparHas 3ajadya HMMUTALMOHHOTO
MOJIETTUPOBAHUS B IPUHATUN PELLICHUH.

Tema 8. MaTtemaTH4eckoe H MMUTALMOHHOE MO/ICJINPOBAHHUE CI0KHBIX CHCTEM.

Monenn (QyHKUMOHMpPOBaHMUS MpPOU3BOACTBA. Mojenu (yHKIMOHMPOBAHMS MaplIpyTHU3aToOpa
cobmienuii. Monenb 00pabOTKH 3ampocoB cepBepoM. Mojenb (PyHKIIMOHUPOBAHUS BBIYHCIUTEIBHOMN
cucreMbl. Mogens  GOpMHpPOBaHMS ~ JOKYMEHTOOOOpPOTa B MH(POPMALMOHHOW  CHCTEME.
MonenrpoBaHue TPAaHCIOPTHBIX MOTOKOB U CETEH.

3.3. ®opMbl 1 METOABI IPOBEACHUS 3aHATHI, IPUMeHsIeMble y4eOHbIe TeXHOJIOTHH
B npouecce npenogaBaHus JUCHUIUIMHBI MCIOIB3YIOTCS TPAAULIMOHHBIE TEXHOJIIOTUU Hapsay C
AKTUBHBIMH M UHTEPAKTHBHBIMH TEXHOJIOTHSIMH.
Yuebnvie mexnonoauu, ucnonvzyemvie 8 06pa306ameIbHOM npoyecce

Pasnen Cemectp Hcnons3yemblie Konnuectso
AKTHBHBIX/UHTEPAKTUBHBIC 4acoB
00pa30BaTeNIbHbIE TEXHOIOTUU
6 cemecmp

OcHOBHBbIE TIOHATUS TEOPUU 6 Jlexuusa-pusyanusanys, 4
MOJICIUPOBAHMUSL. Ipe3eHTaLHSL.
MaremaTtnueckoe
MOJICIMPOBAHUE.
OCHOBBI YHCJIEHHOT'O aHaIn3a 6 Jlekuus-Bu3yanu3zanusl, 4
U METOJIbl CTATUCTHUYECKOTO IpEe3eHTaLHSL.
MO/IETTUPOBAHUS
Mopenu Teopun 6 [IpakTuyeckas pabota - case- 10
ONITUMAJILHOT'O YIPABJICHUS study (aHaJIN3 KOHKPETHBIX,

NPaKTUYECKUX CUTYaLHi)
TeopeTnueckne OCHOBbI 7 [IpakTuueckas pabora - case- 6
UMUTALUOHHOTO study (aHaIM3 KOHKPETHBIX,
MO/IETTUPOBAHUSI. MPAKTUYECKUX CUTYaIUil).
[IporpammHbIe cUCTEMBI
MMUTAIMOHHOT O
MOJIETTUPOBAHUSI.
KomnerorepHas peannzanus 7 [IpakTuyeckas pabora - case- 6
MMUTALMOHHBIX MOZETIeH U UX study (aHaIM3 KOHKPETHBIX,
CTPYKTYpa. IIPAKTUYECKUX CUTYyaILHi).
MaremaTtudeckrue OCHOBBI 7 Jlekuus-Bu3yanu3zanusl, 8
UMUTALUOHHOTO pe3eHTalHs
MO/IETTUPOBAHUS
HUccnenosanue 8 Jlekus-Bu3yanu3zanus, 4
MMUTALMOHHOM MOJIeNU U pe3eHTaLNs
MIPUHSATUE pEIeHHUH
Maremaruueckoe u 8 JIMCKyCCHOHHBIE METO/BI 4
UMUTALMOHHOE
MO/JIEIMPOBAHUE COLIUATBHO-
HKOHOMHUYECKUX OOBEKTOB

Hroro 46u




ﬂekuuﬂ—eus’yaﬂus'auuﬂ mnmpeamnojgara€t HMCIOJb30BAHUC PA3HBIX BHAOB HAIrJIAHOI'O MaTtcepuala -
HaTypaJIbHbIC, I/I306pa3I/IT€JIBHI>Ie, CHUMBOJIMYCCKUE - KaH(I[BIfI U3 KOTOPBIX HWIW HUX COUCTAHHC

BBIOMpAETCs B 3aBUCUMOCTH OT COJIep)KaHUs yueOHOro MaTepuara.

Huckyccuonnvie memoOsl TIPEANONACT NPOBEICHHE TPYNIOBBIX IUCKYCCHH, pa3dop curyauui u3

MIPAKTUKU

Ilpaxmuueckas paboma - case-study MeTOA aKTHUBHOIO MpPOOJIEMHO-CUTYal[MOHHOTO aHalu3a,

OCHOBaHHBIN Ha 00Y4YEHHUHU ITyTEM pEIICHUs KOHKPETHBIX 3a/1a4y — CUTyalui (peneHue Kecos).

4. Tlepevennb y4e0HO-METOAMYECKOT0 00ecedeH sl Il CAMOCTOATEILHOM PadoThI?
o0yyarommxcsi N0 JMCUUNIHHE

Conepxanue CPC
Ne | HammenoBanue paszzena (TeMbl) Bun CPC Tpyno- ®DopMBI U METOJIBI
JTUCTIATUTAHBI €MKOCTb KOHTPOJIS
(B yacax)
6 cemecTp
1 IToaroroska K 6 Ananmus
MPAKTUIECKOMY TEOPETUYECKOTO
OcHOBHbIE TIOHATHUS TEOPUU
3aHITHIO MaTepuaa,
MOJICTTUPOBAHUSI.
BBITIOJTHCHHE
MaremaTrueckoe
MPAKTUYECKUX
MOJIETTUPOBAHUE. .
3aJaHui.
2 IToaroroBka K 6 Ananus
MIPAKTUICCKOMY TEOPETUUYECKOTO
OCHOBBI UHCTICHHOTO aHAJIN3a U
3aHITHIO MaTepuarna,
METO/IbI CTATUCTUYECKOTO
BBITIOJTHCHHE
MOJIETTUPOBAHUS
MIPAKTHYECKUX
3aJaHuH.
3 IToaroroBka k 12 Anammz
MPAKTHIECKOMY TEOPETHUYECKOTO
3aHATHUIO Marepuana,
BBITIOJTHEHHE
Brinonnenue 14 IIPaKTUYECKHUX
Monenu Teopur ONTUMAIBHOTO . .
CaMOCTOSITENIbHOM 3ajaHuil.
yIpaBIeHUS
paboTsl
OT4eTr O BBIMOJHCHUU
CaMOCTOSITENIbHOU
paboTHI.
Bcero yacos 6 cem 38
7 cemecTp
4 IToaroroska x 3,5 Anammz
Teopernueckre OCHOBBI MPaKTUYECKOMY TEOPETHUECKOTO
MMUTAIIMOHHOTO MOJICTUPOBAHUSI. 3aHSITHIO Marepuana,
[IporpaMMHbIE CHCTEMBI BBITIOJTHEHHE
MMUTAIIMOHHOTO MOJICIINPOBAHHUS. MPAKTHYECKHUX
3aJaHuH.
5 | KoMnbrotepHas peanu3anus [ToaroroBka k 2,5 Ananuz
MMUTAIMOHHBIX MOJIENeH U uX MPaKTUYECKOMY TEOPETUYECKOTO

2 CamocTosiTeNbHas paboTa CTYNEHTa MOMKET OBbITh BHEAYAMTOPHON (BBIIOJNHAETCS CTYAEHTOM CaMOCTOATENLHO 0€3 y4acTHst
HpeToiaBaTes — HalpuMep, IOAr0TOBKA KOHCIIEKTOB, BBIIIOJIHEHHE IIMCBMEHHBIX paboT U Ap.) U ayAUTOPHOH (BBIIOIHACTCS CTYACHTOM

B ayJUTOPHHU CAMOCTOSTEIIHHO MO/ PYKOBOACTBOM IIPENOaBaTeis — HalpuMep, J1abopaTopHast WM [pakTHIecKas paboTa).
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CTPYKTYypa. 3aHITHIO Marepuana,
BBIIIOJIHEHHE
MIPAKTHICCKUX
3aJaHUH.

6 IToarorosxka k 2,5 Anammz
MPAKTHIECKOMY TEOPETHUYECKOTO
3aHATHIO Marepuana,
Pabora 6,5 BBINIOJTHEHHE

MareMaTHuecKe OCHOBEI

Brinonnenue MIPAKTUICCKIX

MMHTAIIMOHHOTO MOJICTTUPOBAHUS . .

CaMOCTOATEILHON 3aIaHuM.
paboThI OT4eT 0 BEIIOIHEHNH
CaMOCTOSITEIIFHOMI
padoTHI.
Bcero wacoB 7 cem 15
8 cemecTp
7 IToaroroBka x 18 Anamus
nabopaTopHOMY TEOPETUUECKOTO

Hccnenosanue uMUTaIIMOHHOM SaHATHIO Matephaa,

MOIG/TH ¥ PHHATHE DEMICHE TectupoBanmue 6 BBIIIOJIHEHHE
MPaKTUYECKHUX
3aJaHul
OTBETHI HAa BOITPOCHI

8 IToaroroBka x 36 Anamus
nabopaTopHOMY TEOPETHUUECKOTO
3aHSTHIO Marepuana,

MaremaTnueckoe 1 Brinosninenue 29 BBITIOJIHEHHUE

MMUTALMOHHOE MOJIETUPOBaHUE KOHTPOJIBHOU MPAKTUYECKUX

CJIOKHBIX CHCTEM paboThI 3aJlaHuM.
OT4eT O BBHITOJHEHUH
KOHTPOJILHOM pabOThI
10 BapUaHTaM.

Bcero yacos 8 cem 89

Htoro 142

Padora Ha 1a60paTOPHOM M NMPAKTHYECKOM 3aAHATHIX
B nmnepuox O0CBOCHMA JHMCHUIUIMHBI CTYIEHTBI CaMOCTOATENBHO H3Y4alOT JOIOJHHUTEIbHBIN
TEOPETUYECKHI MaTepual K JJaDOpaTOPHBIM U MPAKTUYECKUM 3aHATUAM. KpurepusMu oieHKH paboThl
Ha JJaOpaTOPHOM U NMPAKTHUUECKOM 3aHATUSAX SIBIIAETCS: BIAJCHUE TEOPETUYECKUMHU MOJOKEHHUSIMHU T10
TE€ME, BBINOJIHEHHE NMPAKTUYECKUX 3aJaHUN, 3HaHHWE TEepMHUHOIOIMH. CamMOCTOSTENbHAs MOArNOTOBKA
CTYJICHTOB BKJIIOYAET MPOPA0OTKY KOHCIEKTOB JICKIIUH, 005S3aTeIbHON M TOTIOJHUTEIHLHON yueOHOU
JUTEpaTypbl B COOTBETCTBUM C IUIAHOM 3aHATHUS; BBIINOJIHEHUE MpPaKTHYecKuX padoT. OCHOBHOM
dopmoii mpoepkn CPC  sBISAIOTCS OTUYETHBIE MaTepUaNbl CTYIEHTOB, YCTHBI ONpOC Ha
71a00paTOPHOM 3aHSITHH.
Temaruka mpakTHIecKux padoT

6 cemecTp
Tema 1. OcHOBBl MaTeMaTHMUECKOrO  MOJEIUMpOBaHMsA.  YuHCIEHHOE  pelieHue  3ajad
i epeHInaIbHOTO U HHTETPATHLHOTO HCUUCIICHHS.
Tema 2. OCHOBBI MaTeMaTHYECKOTO MoJenupoBanus. MccnenoBanne GyHKIUNA U BO3MOXHOCTH
rpaduyecKoro NpeCTaBICHUs JaHHbBIX.
Tema 3. MeTo1bl CTATUCTUYECKOTO MOJEINPOBaHUs. KoppensiuoHHbIi aHAIN3.
Tema 4. MeToabl CTATUCTUYECKOTO MOAEIUpoBaHud. [lapHbIil perpecCHOHHBIN aHAIN3.
Tema 5. MeToabl CTaTUCTUYECKOTO MOJAECIIUPOBAHUSA. MHOKECTBEHHBIN PETPECCUOHHBIN aHAIU3.
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Tema 6. Monenu 3aaa4 ONTUMAIBHOTO YIIPaBICHUS. 3a/1a4yi JUHEUHON ONTUMHU3ALNY.
Tema 7. Moaenu 3aj1a4 ONTUMAJIBHOTO yrpaBieHus. TpaHCIOpTHBIC 3a0a4H.
Tema 8. Moaenu 3a1a4 oNTUMAIBHOTO YIIPaBIeHUs. 3a/1a4i HEJTMHEHHON ONITUMU3AIIUN
Tema 9. MHOrOKpUTEpHaIBHBIC 331a41 ONTUMHU3AIINH.
Tema 10. Mogenu 3aga4 JUCKPETHON ONTUMU3ALUH

7 cemecTp
Tema 1. MopenupoBanue ciy4aiiHbIX IpoueccoB metogoM Monre-Kapiio.
Tema 2. MoaenupoBaHue pacrpeneaceHui ciayyaiHbIX BEIUYHMH.
Tema 3. MoaenupoBanyue JMHAMUYECKUX CUCTEM
Tema 4. JluckpeTHO-cOOBITHITHASL MOJIEINTb
Tema 5. Hactpoiika aHUMaly B UMUATALIMIOHHON MOJEIHN
Tema 6. CteifTuapThl ¥ JuarpaMMsl IpoLecca B UMUTALIMOHHOW MOJIETN
Tema 7. CucTeMHO-IUHAMHUYECKAS] MOJIEIb
Tema 8. AreHTHas MOZECIIb
Tema 9. UMuTanmonHas MoJiennb cucTeMbl MaccoBoro oociyxuanus (CMO)
Tema 10. UmuTanmonnas Mojenbs MHOrokaHainbHot CMO
Tema 11. Umutanmonnas monens CMO ¢ oTkazamu
Tewma 12. Umutanmonnast mozens CMO ¢ BEITECHEHHEM U OKUTaHUEM
Kpurtepun onenku:
0 GayIoB - CTaBUTCSI, €CIH CTYJICHT HE TOTOB K MPAKTUYECKOH padoTe.
1 Gamn - craBUTCS, €CIOM CTYJIEHT OOHapy>KMBaeT 3HaHHE U IMOHUMAaHHE OCHOBHBIX IOJIOKEHHM
00Cy’KJaeMOii TeMbI, HO TIPH BBIMOTHEHUH 3aJaHUI JOMYIIEHB HETOYHOCTH WUJIM 33JJaHUE BBITIOTHEHO
Ha 50-60%; odopmieHHE paObOTHI BHITTOJHEHO HEIOCTATOYHO TIOCIIEI0BATEIBHO, JIOMYIIECHBI OIIHOKH B
S3BIKOBOM O(hOPMIICHUHU MaTepHana.
2 Oamna - CTaBHUTCS, €CNIM CTYJIEHT OOHApYKWBAaeT 3HAHHE M NMOHWMAaHHE OCHOBHBIX ITOJIOKEHHH
00Cy>KJaeMOii TeMbl, HO TIPH BBIMOTHEHUN 33JaHUI JOMYIIEHBl HETOYHOCTH WJIM 33JJaHUE BHITIOTHEHO
Ha 60-70%; cma®o BiajgeeT HaBBHIKAMH HCCIIEOBATEILCKOTO aHaIM3a 10 JaHHOW TeMe; opopMIICHHE
paboThI BEIOTHEHO HEAOCTATOYHO MPABUIIBHO.
3 Oamna - CTaBUTCA, €CIOU CTYACHT OOHApY’>KUBAaeT 3HAHWE M TIOHMMAaHHE OCHOBHBIX TMOJIOKEHUHN
00Cy>KaeMOii TeMbl, HO TIPH BBIMOTHEHUH 3aJaHHUI JOMYIIEHBl HETOYHOCTH WUJIM 33JJaHUE BBITIOTHEHO
Ha 70-85%; mpu 3TOM CTYJIEHT XOPOIIIO BJIa/IEET HABBIKAMH HCCIIE0BATEILCKOTO aHAIM3a 10 JaHHOU
TEME.
4 Ganmna - cTaBUTCA, €CIM CTYJEHT HMOYTH IOJHOCTHIO BBIMOJHMI 3a1aHue Ha 85-95%, Ho pomyctun
€IMHUYHBIC OIIMOKK B M3JO0XKEHHHM MaTepHala, 3HaeT TEOPEeTUYECKHIl MarepHuall, caMOCTOSITENbHO
MONpaBisieT OMMOKHU U MOTPELIHOCTH MOCIIE 3aMEeYaHUH PenojaBaTes.
5 OaNIoB — CTaBUTCS €CIM 3aJaHue BhIMOJHEHO BepHO Ha 100%; cTyaeHT o0namaeT HEOOXOIUMBIMU
HABBIKAMH HAYYHO-HCCIIEIOBATENIbCKOTO aHaiW3a IO JaHHOW TeMe M OOHapyXHBAaeT IOJIHOE
MOHMMAaHUE MaTepuaja, MOXET O00OCHOBAaTb CBOU CYXXICHHS; o]opmiieHHe 3aJaHusl BBITOJIHEHO
MOCJIEI0BATEIBHO U MOJIHO, MPaBUILHO UCTOIb30BaHa COOTBETCTBYIONIASI TEPMUHOIIOTHUSI.

TemaTuka 1a00paTOPHBIX pabOT
8 cemecTp
Tema 1. MoaenupoBanue paboThI 3aBOICKOTO LieXa
Tewma 2. MoaenupoBaHue NMeMEX0JHON TUHAMUKA
Tewma 3. MoaenupoBaHre TPaHCIIOPTHBIX IMEPEBO30K
Tema 4. Monenb pyHKIMOHUPOBAHUS CUCTEM CBSI3H
Tema 5. Mozxens 00pabOTKH TOKYMEHTOB B OpTaHU3AINH
Tema 6. MonenupoBanue OH3HEC-TIPOIIECCOB

Kpurepum onenkmu:
0 GasuIoB - CTaBUTCS, €CIIH CTYACHT HE BBIIOJIHIII K MPAKTHUECKOH (JTabopaTopHOit) padore.
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1 Gamn - CTyneHT MoKa3al MOBEPXHOCTHBIC 3HAHMS MO OOJBIICH YacTH TEMBI, JOIYyIIEHBI TpyObIe
OIMOKH TIPH BBITOJHEHUH 33aJJAHUI FJTH BBITIOJTHEHO MEHBIIIE TIOJIOBUHBI 33 JaHHUS.

2 Oamra - CTaBUTCS, €CIU CTYISHT OOHApy)XMBAcT 3HAHWEC WM IOHUMAHHE OCHOBHBIX IOJIOKEHUI
00Cy»/1aeMOl TeMbI, HO TIPY BBITIOJTHCHUH 33aJJaHH JTOMYIIEHbI HETOYHOCTH WM 3aJIaHUC BBITOJTHEHO
Ha 80-90%, opopmiieHre paboTHI BBEITIOJHEHO HEJOCTATOYHO TOCIICIOBATEIIBHO, IOMYIIECHBI OIIMOKH B
oopmieHnn MaTepuaa.

3 Gamta - CTaBHUTCS, €CIIU CTYJICHT MOJHOCTHIO BBITIOJIHIII 3a/IaHNE, HO JOMYCTHII SMHIUYHBIC ONTHOKN
B U3JIOKCHHM MaTepualia, 3HaeT MaTepuall, CAMOCTOSATEIILHO IMOMPABISIECT OMMUOKH M MOTPEUTHOCTH
MoCJIe 3aMEYaHuH MPETIo1aBaTels.

CamocrosiTeibHast padoTa

6 cemecTp
Tema: CuCTEMBI KOMITBIOTEPHOU MATEMATUKHU

COZIEPXXAHUE

1. BBgexneHue B cucTeMbl KOMIIBIOTEPHOI MaTeMaTHKU. MicTopuueckas crpaBka.
2. Teopernueckas yactb
2.1. Muactpymentsl maketa [louck pemieHust s MOAETUPOBAHUS 3a/a4 TEOPUU ONTHUMAIBLHOTO
ynpasienus B cucreme Excel
2.2. O630p BCTPOCHHBIX (DYYHKIIUH ISl YUCICHHOTO MoieupoBanus B cucteme MathCad
3. IlpakTuueckas 4acTb
3.1. Ilpumep moaenupoBanus 3aad B cucteme Excel
3.2. [Ipumep monenupoBanus 3a1a4 B cucreme MathCad
4. 3akioueHue

7 cemecTp

Tema

Tema: IlpuknagHble 3aja4d MaTEMaTHYECKOTO M UMUTALMOHHOT'O MOJIETTUPOBAHUS
BapuanTel 3aganuit
1. MaremMarndeckue ¥ IMHTAIMOHHBIE MOJIEIH 00paOOTKH 3aIPOCOB aNapaTHO-IIPOrPAMMHBIMHU
yCTpOMCTBaMU
2. MaremaTuyeckue ¥ UMUTAIMOHHBIE MOJICIIA PA0OTHI CHCTEM CBSI3H
MareMaTuyeckre U UMUTAIIMOHHBIE MOJIETTH TPAHCIIOPTHBIX IMEPEBO30K
MatemaTnueckrue 1 UMUTAIIMOHHBIE MOJICTH MTPEIOCTABICHUS YCIYT
MaremaTrueckue 1 IMUTAlMOHHBIE MOJIEIN IPOU3BOCTBA U3AETUI
MaremaTrueckrue 1 IMUTAMOHHBIE MOJIEIA OM3HEC-TIPOIIECCOB
MatemaTnueckre 1 UMUTAIIMOHHBIE MOJIETH (DYHKIIMOHUPOBAHUS MPEANPUATHUS
MatemaTnueckre 1 UMUTAllMOHHbBIE MOJEIIN MPOLIECCOB YIIPABICHUSI IEPCOHATIOM
MatemaTrueckre 1 UMUTAIlMOHHBIE MOJIENIN MPOIIECCOB JOKYMEHTOO00pOTa B OpraHn3aluu
0. MaTtemaTrueckne ¥ IMHTAIMOHHBIC MOJICIIA B TEOMH(OPMAITMOHHBIX CHCTEMaX
COJEPXAHUE

R SR RIS

1. Bsenenue

2. Omnwucanue mpeaMeTHON 00JaCTH MOICTU

3. Ilpumep monenupoBanust 00BEKTOB H MPOLIECCOB MPEAMETHOM 00IacTH
4. 3akmoucHue

Kpurepum oueHku:

Ne | Kpurepwuit 36 [26| 16|06

1 AKTyanbHOCTB:

KOHKPETHOCTh U JOCTHKUMOCTh LIeJIeH U 3aa4;

COOTBETCTBHUE Pa3padOTKH COBPEMEHHBIM ITOIX01aM K pacCMaTpUBAEMOM
npobneme;

COOTBETCTBUE LieJIel U 3a7a4 0KUJAEMbIM pe3yJIbTaTam;

YETKOCTb (POPMYIIMPOBKU OXKHIAEMBIX PE3YIbTATOB

2 ConeprkaHue TEOPETHYECKOT0 MaTepHraia;
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COOTBETCTBUE COJIEPKAHUS 3asIBJICHHON TEME;

OTCYTCTBHUE B TEKCTE OTCTYIJICHUH OT TEMBI,

JIOTUYHOCTb U MOCJIEI0BATENILHOCTD B U3JI0KEHUU MaTepUala;
CIOCOOHOCTH K paboTe ¢ InTepaTypHbIMH UCTOYHUKAMHU, MIHTepHeT-
pecypcaMu, CIIpaBOYHOM U SHIUKIONEINYECKOH JIUTepaTypoil

3 | Cogep:kaHue MPaKTHYECKON YaCTH:

CIIOCOOHOCTH K aHaJN3y U 0000IIeHHIO HH()OPMALIMOHHOTO MaTepHana;
CIIOCOOHOCTH K ITPOBEICHHUIO PACUETOB, COTIIACHO 3a/1aHHIO;
UCTIOJIb30BaHUE KOMITBIOTEPHBIX POTPAMM IIPH BHIIOTHEHUHN 3/1aHHS;
aHaJIN3 TOJTY4YEHHBIX PACUETHBIX XapaKTePUCTHUK, 00OCHOBAHHOCTD
BBIBOJIOB

4 | Odpopmnenue

NPaBIIILHOCTH 0(hOpMIICHHS (HAINYKE BCEX CTPYKTYPHBIX YacTeH,
CTPYKTYpHasl yIIOPSJOYCHHOCTb, CCBUIKH Ha JIUTEPATypy, LUTATHI,
TaOIUIBI, PUCYHKH U T.1.);

COOTBETCTBHE O(POPMIICHHS TPAaBIIIaM KOMITBIOTEPHOT'O HabOpa TeKcTa
(cobmronenue oobeMa, MIPUQPTOB, UHTEPBATIOB, BEIPABHUBAHMSI TEKCTA HA
CTpaHMIIAX, HyMepamus CTPaHHIl U T.1I.);

aKKypaTHOCTh o(popmiIeHHS (OTCYTCTBHE

MIOMapoK, paboTa cOpOIIIOPOBaHA U T.1.);

5 3amura

BIIQJICHHE MaTEPHUAJIOM;

MPABIJIBHOCTH OTBETOB HA 3a/IaHHBIC BOIIPOCHI;
CIIOCOOHOCTD K M3JI0KEHUIO COOCTBEHHBIX MBICIEH.

nuToro 150

CooTBeTcTBHE KpUTEPHIO: Hanbolee moaHO— 3 6ajuia; 1OCTaTOYHO MONHO — 2 0Oajuia; yacTu4HO — 1
0art; He cooTBeTCTBYET — () OayIoB.

KonTposbnas padora
cemecTp
Tema «MaremaTuueckoe 1 UMUTALIMOHHOE MOJICITMPOBAHHUE CIIOKHBIX CUCTEM»
TemaTuka 3aganni

BemonanTe  pa3paboTKy  MoAeNM ~ UMHUTHpYOHeH  paboTy  MHPOPMALMOHHOM  CHUCTEMBI
(BBIYMCIMTENBHBIM LIEHTP, MH()OPMALMOHHO-CIIPaBOYHAs cHcTeMa M T.1.). B cucremy mnoctymaror
3asiBKM (3ampOChI) M TPEOYIOT BBHITIOJTHCHHS HECKOJIBKUX omepanuii o0padboTku. OOpaboTka Kaxmaon
3adBKHM TpeOyeT (PMHAHCOBBIX 3aTPaT M NMPHUHOCUT NpUOBLIb. TpeOyeTcs MpH BBINOJIHEHUH 3aJaHMs
PELINTH CIETYIOUINE 3a1a4u:

1. Pazpaborate Mmoaens, umutupyouyto padory UC B TedeHue ogHOro 4aca.
2. Coznate 3D anumaIuoo MOASIUPYyEMOTO MpoIecca.
3. Paccuntath OCHOBHBIE MMOKa3aTeal pabOThl MOACIUPYEMOM CUCTEMBI U OPraHU30BaTh UX

coxpanenue B aitne MS EXCEL:

 CpenHee BpeMs IpeObIBaHMUS 3a5IBOK B CHCTEME
* Cpennee BpeMs IpeObIBaHUSA 3a5BOK B OUEPEIH
* Cpennee BpeMst 00CITyKHBAHUS 3aIBOK

4. Omnpenenuth NOKa3aTeIn YJKOHOMHUECKON APPEKTUBHOCTH MOJCIUPYEMOIM CUCTEMBI.

5. Onpenenuts ONTUMAIbHOE KOJUYECTBO PECYpPCOB, YTOOBI JUIMHA OYepeld HE MpeBbIIIaja
JOMYCTUMOE 3Ha4eHHE (ONTUMU3ALNOHHBIN YKCIEPUMEHT).

6. Hactpouts rpaduueckuii Momenn — TaHe b 3alycka JTOJDKHA COJEpKaTh HMHEGOPMAIUIO O

Ha3BaHWM MOJICNIM U €€ pa3paboTduKe, SIEMEHTHl Ui YCTAHOBKM HAYalbHBIX 3HAYEHUH pPaOOTHI
Mozaenu (mpu Heobxoammoctu). Hactpouts HaBuramumio mo mnpeseHtanuu wmoxaenu (Logic, 3D,
Statistica u ap.)
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Kputepun onenku:

Kpurepun 26 | 16| 00

1 | Bnagenue 6a30BbIMU 3HAaHUSMHU B TPO(ECCHOHANBHOM 00JIACTH M B CMEKHBIX
obmacTsax

2 BJ'Ia,I[eHI/Ie HaBbIKaMU PCIICHUA UCCIICAOBATCIIBCKUX 3a/1a9 U TEXHUYICCKUX
Hp06HeM, HCCTAHAAPTHBIX 3a1a4 WJIA 3aaa4 MOBEIIIEHHON CII0KHOCTH

3 | BianeHue HaBbIKaMu UCIIOJIb30BAHUSI COBPEMEHHBIX MTAKETOB KOMITBIOTEPHBIX
MPOTPAMM U TEXHOJIOTUI

4 | Bnanenue HaBbIKaMU O()OPMIICHHUS! OTUETHBIX MaTepPHaJIOB

5 HpaBI/IHBHOCTL OTBCTOB HA 3a/IaHHBIC BOIIPOCHI

UToro 100

CooTBeTCcTBHE KPUTEPHIO: OJIHO — 2 6ajuia; yacTuyHO — 1 6at; He cooTBeTcTBYeT — () 6asIoB.

TecTupoBanue
8 cemecTp
1 Pacnionosxure 3Tanbl UIMUTAIMOHHOTO MOJICTMPOBAHUS B TTOPSKE X BBITTOTHEHUS:
a Banunanus v Bepudukaius IMATAIIMOHHON MOJIEIN
b DopMyJIHPOBKA L€ MOAETUPOBAHUS
c [TocTpoenre UMUTAMOHHON MOJETU
d. BrinosnHeHue sxcniepuMenTa
e CucCTeMHBIN aHAJIN3 U CHHTE3 3a1a4u
2 Kakue Mozenu onuchIBaroOT MpOLECChl B KOTOPBIX OTCYTCTBYIOT BCSIKUE CITyYaiiHbIE BETUYUHBI
U JJaXe CIIy4ailHbIe MPOIIECCHI.

a. JlerepMuHUpOBaHHBIE
b. Croxactuueckue

d. dusnyeckue

3. Jlomonuure:

### MoJenb — 3TO BUJ] UMUTAllMOHHON MOJENN B KOTOPOM ONUCHIBAETCA MOBEACHUE MHOXKECTBA
00BEKTOB, KOTOPBIE 00PA3yIOT MOBEICHHE CUCTEMBI B IIEJIOM.

4. KapauHaimbHO  TPOTHBOMNOJOXHBIM —~ METOJOM  MOJACTHPOBAHMS IO  OTHOIIECHHIO K
JEeTEPMUHUPOBAHHBIM SIBJISCTCH ...

a. CroxacTtuueckoe
b. Marematnyeckoe
c. ®uznueckoe

d. HempepriBHOE

5. JlonomaHure:

### MOJeNb — 9TO Bl UMUTAIIMIOHHOW MOJIENH, B KOTOPOH BBIMOJHIETCS OMHCAHNE TTOBEICHUS
00BEKTa B KAKOK-INOO MOMEHT BpEMEHHU

Kpurepuu oueHuBaHust

KoanuectBo
[IpolieHT mpaBUIBHBIX
Ha0paHHBIX
OTBETOB
0aJ1710B

95% - 100% 6
85% - 94,9% 5
75% - 84,9% 4
65% - 74,9% 3
55% - 64,9% 2
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25% — 54,9%
0% -24,9% 0

5. MeToauyeckne yKa3aHus 1Jis1 00y4alOMUXCS M0 OCBOCHUI0 TUCHHUILINHBI

Meroandeckue yKazaHUs JJIs TOMOIIM OOYyYalomMMCS B YCIIETHOM OCBOCHUHM JTUCIUILIMHBI B
COOTBETCTBUM C 3aIUIAHUPOBAHHBIMU BUJAMH YYEOHOH M CaMOCTOSTENbHON pabOThl 00ydYarOUTUXCS
pasmemiensl B CJIO Moodle.

Metoauueckne ykazaHus K Jla0opaTOpHBIM paboTaMm M0 JOUCHUIUIMHE «MareMaTtudeckoe |
MMHUTAIMOHHOE MOJICTMPOBAHKUE» Il CTYJAEHTOB HampaBieHuid nmoarotoBku 09.03.03 «lIpukinannas
unpopmaruka», 01.03.02 «llpuknannas marematnka U uHpopMmaTuka» (ouHas ¢Gopma OOydeHHs)
Yacts I, coctaBurens FOmanosa B.B., U3narensctBo TU (p) CBDY, 1,75 n.a., 2017 1.

PelTMHIOBBIH perjamMeHT 10 AUCHUIINHE:

6 cemecTp
Buj BoinosiHsiemoii yueOHOM padoThI KomnuectBo | KonugectBo Ipumeuanue
(KOHTPOJHMPYIOLIME MATEePUAJIbI) 6as1oB (min) 0aoB
Hcnvimanus / Bpewms, uac (max)
Dopmuvr CPC
16 16 3HAHUE TEOPUHU;
Brimonnenue mp. 1,59* 1 6ITP=24 JIP*36=486 | JIP*56=856 BBITTOJIHCHHUE
paboThl MPaKTUYECKOTO
3aJJaHus
CaMocTosTenbHas 144 126 156 B IMCbMEHHOM BHUJIE
pabota
Hroro: 38u 600 1006
cemecTp
Bua Beinosinsemoit yueOHoii padorel | KomnuectBo | KommuectBo Ilpumeuanue
(KOHTPOJMPYIOLIHE MATEPUAJIbI) 6aytoB (min) | 6amioB (max)
HUcenoimanus / Bpewms, uac
@opmwr CPC
17 17 3HaHUE TEOPUHU;
Beinonnenue mp. 0,54*17 [1P*36=516 | IIP*56=850 BBITIOJTHEHHE
paboThI [1P=8,54 MIPAKTUYECKOT O
3aJlaHus
CamocTosTenbHas 6.5 96 156 B nuceMeHnHOM BHJIE TTIO
paborta ’ BapuaHTaM
Hroro: 154 600 1006
cemecTp
Buj Boinosnsiemoii yueoHoii padorsl | KommuectBo | Kommuectso Ipumeuanue
(KOHTPOJIMPYIOIIHE MATEPHAJIbI) 0amioB (min) | GanoB (max)
Ucnvimanus / Bpewms, uac
Dopmvr CPC
3HaHUE TEOPHH;
Boinonnenue nab. 3u*18 18 18 JIP*36=54 BBITIOJTHEHHE
paboThl JIP=544 JIP*26=366 0 MIPAKTUIECKOTO
3aJaHMsI
TectupoBanue 64 40 60 OTBETHI Ha BOIIPOCHI
KonrpomnsHas pabora 294 56 106 B IIUCBMEHHOM BHU/IE, 110
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BApUAHTaM,

OK3aMeH

27 9

106

306

Hroro:

894y+274

456+100

706+300

6. ®OH/I O1IEHOYHBIX CPEJCTB /sl POBeIeHNUsI MPOMEKYTOUHOI aTTecTAUMU 00y4al0IMUXCsl M0
JTUCIHUILTHHE

6.1. IToka3zaTenu, KpUTEPUH U LIKaIa OLCHUBAHUS

3auer
Konb! oneHnBaembIx ITokaszarens YpoBHU Kpurepun onienuBanus Onenka
KOMIIETEHIIN I OLICHUBAHUS OCBOCHUS (leckpunTOpHI)
(mo m.1.2.PIIJT)

OIIK-1 Crniocoben | 3HaTh: OCHOBHBIC Ocesoeno OO0y4JaembIit 3aumeno
MIPUMEHSTh HKOHOMHYECKUE u JEMOHCTPUPYET
€CTECTBEHHOHAYUYHbIE | COI[UAIIBHO CIIOCOOHOCTh K  TOJIHOM
1 OOIIEWH)XEHEPHbIE | 3HAYUMBbIE TPOOIEMbI CaMOCTOSITEIbHOCTH
3HAHUA, METOJBI | U MIPOLIECCHI, (omyckaroTest
MaTeMaTH4YeCKOTO TIPUHITUITBL u KOHCYJIbTAI[H C
aHaJIM3a U | MOJIOXKEHUS IpernoaaBaTeneM 1o
MOJICIIUPOBAHUS, €CTeCTBEHHOHAYYHbIX COITy TCTBYIOILIUM
TEOPETHYECKOTO M | 3aKOHOB,  CIOCOOBI BOIIpocaM) B BBIOOpE
AKCIIEPUMEHTAILHOTO | cOopa ¥ aHaiIM3a crocoba peuieHus
HCCIIeIOBaHUS B | UCXOJHBIX JIaHHBIX, HECTaHJAPTHBIX 3aJlaHUH C
npoeCCUOHAIBHONW | METOAUKY UCTIOJIb30BaHUEM
NeSITeIbHOCTH CUCTEMHOI'0 aHaJIM3a UHCTpyMEHTapus

U  MaTeMaTHUYECKHUU COBPEMEHHOI'O
OIIK-2  CnocobeH | ammapar, POrPaMMHOTO
HCIIOJIb30BaTh UCTIOJIb3yEMbIe B o0ecrieyeHusl.
COBpPEMEHHBIE TEOpUHU [IpucyrcrtBue
MH(pOPMAaLMOHHbIE MOJIETTUPOBAHUS, c(OpMHUPOBAHHOI
TEXHOJIOTHH U | OCHOBHBIE TOJIXOMbI KOMIIETEHIIMH Ha BHICOKOM
MIpOrpaMMHBIE MMUTALUOHHOTO YpOBHE, CIIOCOOHOCTB K €€
CpeAcTBa, B  TOM | MOACTHPOBAHUA U JanbHeNHemMy
quclie COCO0BI CaMOPAa3BUTHIO U BBICOKOU
OTEYECTBEHHOI'O HCCIIeIOBaHUS u aJanTUBHOCTH
NIPOM3BOJICTBA, IIPH | aHAJIM3a PaKTUYECKOT0
peleHuH 3a7a4 | IOCTPOCHHOM NPUMEHEHHUS B YCJIOBMSIX
npoeccuoHaNbHON | MOJCIIH. cBoel mpodeccuOHATBLHON
JeSITeTbHOCTH YMmeTh: JESITEIbHOCTH

(hopmanu3oBaTh Ocsoeno CnocoOHOCTh 3aumeno
OIIK-6  CnocobeH | mpeaMeTHYIO 001aCTh obyuaromerocs
aHAIIM3UPOBATh U | IPUKJIAJHON 3a/1a4H, MPOJAEMOHCTPUPOBATH
pa3pabatbiBaTh CTPYKTYypHUPOBAThH CaMOCTOSITEJIbHOE
OpraHU3aIIOHHO- KOMITIOHEHTHI MpUMEHEHNE
TEXHUYECKUEC U | uccienyeMon 3HAHWH, YMEHUUI u
SKOHOMHYECKHE CHCTEMBI, IPUMEHSATh HABBIKOB
MIPOLIECCHI C | YHCIIEHHBIE u NPY PELICHUH 3a/1aHUH,
MIPUMEHEHHEM CTaTUCTHYECKHUE AQHAJIOTUYHBIX TEM,
METOJIOB CUCTEMHOI'O | METOBI KOTOpEbIE
aHaim3a U | MaTEeMaTHYECKOTO ObuIM  pa3oOpaHbl  Ha
MaTeMaTH4eCKOro MOJIETTUPOBaHUS, MPAKTHYECKHUX 3aHATHUSX C
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MOACIINPOBAHUA

JIMCKPETHO-
COOBITHITHBIH,
CHCTEMHO-
ITUHAMHYECKUUN "
areHTHBI ITOOXOJEI
HMUTAIIOHHOTO
MO/JIETTUPOBAHMS,
HCIIOJI30BaTh
COBpPEMEHHBIE
cpeacTna CHCTEM
KOMITBIOTEPHOM
MaTeMaTHKH H
MMAKETOB  MPOTrpaMm
TS CO3JIaHUs
HMUTAITOHHBIX
MOJEJIEN pu
pelIeHNn
MIPUKJIIAHBIX
€CTECTBEHHO-
Hay4HOTO
HaNpaBJICHUSA u
COILAJILHO-
9KOHOMHYECKOT'O
3HAYCHMS.

Bnaners: HaBnikamMu
MIOCTPOEHUS
MaTeMaTUYeCKOH U
UMHUTAITMOHHON
MOJECIH, METOJaMH
HCCIIEJOBAHMUS H
OLICHKH ITOJIyYEHHOM
MOJIEJIN B CIIOCOOaMH
aHalin3a pe3yJIbTaTOB
pelIeHuit pu
W3Yy4YEHUU
COLIMAJILHOTO,
9KOHOMHYECKOTIO,
€CTECTBEHHOTO
o0beKTa,  mporecca
WIIH SIBJICHUS.

3a1a4

IpernojaBaTesieM.
OO0yuaembIii
TEPMHHOJIOTUEH,
3HAHUSMH, YMEHUSMU U
HaBbIKAMU B MPUMEHEHUU
MPOrPaMMHOTO
o0OecrieueHus B
npodeccuoHanbHOM
JESITEIIbHOCTH.

BIaJIeeT

cBOeH

Ocesoerno

OO0y4aemblit
JEMOHCTPUPYET
CaMOCTOSITENILHOCTD B
IIPUMEHEHUN 3HAHU,
YMEHHI U HaBBIKOB K
PELICHUIO MPAKTUYECKUX U
TEOPETUUECKHUX

3aJJaHUK B TIOJTHOM
COOTBETCTBHUH C 00pa3IoM,
JaHHBIM MIpEToAaBaTeleM,
0 3aJ]aHUSIM, PEIICHHE
KOTOPBIX OBLIO TTOKa3aHO
MIPETI0IaBaTEIIEM.
HNmeroTcs  ommbOku B
PacKpBITUI MIOHSATHM,
yHnoTpeOIeHUH TEPMHUHOB.
OOyuaemblii HE CTIOCOOCH
CaMOCTOSITENILHO
BBIJICJIUTh CYIIIECTBCHHBIC
u HECYIIIECTBEHHBIE
NpU3HAKK U TPUYUHHO-
CJIE/ICTBEHHBIE CBS3H.

3aumeno

He ocBoeHEI

HecmocoOHOCTE
o0ydaeMoro
CaMOCTOSATEILHO
MPOJAEMOHCTPUPOBATH
HallMuyue  3HAaHUU  TIpH
pewenun

3aJIaHUi, KOTOPBIC OBLIN
HpCI[CTaBJ'IeHBI
MIPETo/IaBaTesIeM BMECTE C
00pa3IoM UX pereHHs.
OtcyTcTBUE
CaMOCTOATCIBbHOCTU B
MPUMEHEHUN YMEHUS K
HUCIIOJIB30OBAHUIO
WHCTPYMEHTapHUS
POrPaMMHOTO
obecrieueHust I pelieHn
3a71a4 B
npodeccuoHanbHOM
IEeATEIbHOCTH u

He
3aYmeno
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HECITIOCOOHOCTh
CaMOCTOATCIBbHO HpOHBI/ITL
HaBBIK MTOBTOPEHUS
peenust

MMOCTaBJICHHOM 3aJ1a4M 110
CTaHJAPTHOMY 00pasily.

DK3aMeH
Komp! onieHrBaeMbIx [Tokazarenn YpoBHH Kputepuu Orenka
KOMITETEHITHA OLICHUBAHUS OCBOCHUS OLICHUBAHUS
(mo m.1.2.PII /1) (leckpunTOpHI)
OIIK-1  Cmocoben | 3HaTh: OCHOBHBIE Beicokmii OO0yuaeMbIii OTJINYHO
MIPUMEHSTh SKOHOMHUYECKHE U JEMOHCTPHUPYET
€CTECTBEHHOHAYYHbI | COLIMAIBHO CHOCOOHOCTh K
e U | 3HAaYMMBbIE MOJIHOM
oO0IIenHXEHEPHbIE po0OIeMBbI u CaMOCTOSITENIBHOCTH
3HAHUA, METO/JIbI | TPOIIECCHI, (omyckaroTcst
MaTeMaTHIeCKOTO TIPUHIIHITBI u KOHCYJIbTAI[U! c
aHaJM3a U | TIOJIOKEHUS npenojaBaTesieM I0
MO/JICIIUPOBAHUS, €CTECTBEHHOHAYYHbI COITy TCTBYIOILIUM
TEOPETHYECKOTO U | X 3aKOHOB, CITOCOOBI BOIIPOCaM) B BBIOOpE
JKCIIEPUMEHTAIbHOT | cOOpa W aHalu3a crocoba  pelieHus
O HCCIIEJJOBaHMUS B | UCXOAHBIX JaHHBIX, HECTaH/IapTHBIX
npoeccCHoHABHON | METOJIUKY 3aJjaHUN c
NeSITeIbHOCTH CUCTEMHOI'0 aHaJIu3a HCIIOJIb30BaHNEM
U MareMaTHYeCKui WHCTPYMEHTapHUS
OIIK-2  Cmoco0beH | anmapar, COBPEMEHHIO
UCTIOJIb30BATh UCTIOJIb3yEMbIe B IPOTPaMMHOTO
COBpPEMEHHBIE TEOPHH oOecrieyeHus.
nH(pOpMaIMOHHBIE MOJICTTUPOBAHUS, [IpucyrcrBue
TEXHOJIOTHH U | OCHOBHBIE MOJXO[IBI c(hopMUPOBaHHOMN
MPOrpaMMHBIE MMUTALUOHHOTO KOMTIETCHITHH Ha
CpeAcTBa, B TOM | MOJCIUPOBAHUS U BBICOKOM YpOBHE,
qrcie CTOCO0BI CHOCOOHOCTh K  ee
OTEYECTBEHHOT'O HCCIIeIOBaHUS u JanbHeNHemMy
IIPOM3BOJCTBA, IIpU | aHATH3a CaMOPa3BUTHUIO "
pelIeHnun 3a/1a4 | TOCTPOCHHOM BBICOKOM
npoeCCUOHATBHON | MOJICIIH. aJaNTUBHOCTH
NeSITeIbHOCTH YMmeTh: MPAKTHYECKOTO
(opmannzoBaTh MPUMEHEHUS B
OIIK-6  Cmoco0eH | mpeIMeTHYIO YCIIOBUSIX cBOEH
aHAJIN3UPOBATh U | 001acTh NPUKIATHON npodeccruoHaIbHON
paspabatbIBaTh 3a/a4d, JeSITeIbHOCTH
OpPTraHU3alMOHHO- CTPYKTYypHUpPOBATh bazoBbIii CnocoOGHOCTH XOpOo1Io
TEXHUYECKUE U | KOMIIOHEHTBI o0yyarorerocs
SKOHOMHYECKHE UCCIIeyeMOi POJEMOHCTPUPOBAT
MIPOLIECCHI C | CHCTEMBI, IPUMEHSITh b
MPUMEHEHHEM YHCJICHHBIE u CaMOCTOSITEJIbHOE
METOJIOB CUCTEMHOTO | CTAaTHCTUYECKUE pUMEHEHNE
aHanusa U | METOJbI 3HAHWM, YMEHUU U
MaTE€MaTU4YCCKOIo MaTEeMaTU4YCCKOIo HaBBIKOB
MOJICITUPOBAHUS MOJIETTUPOBAHUS, pH penieHuu
JUCKPETHO- 3a/1aHNI,
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COOBITUMHBIH,

CUCTEMHO-
TUHAMHYECKUU u
arcHTHBIM IIOOAXOJBI
MMUTALMOHHOIO
MOJEIUPOBAHUSA,
HCII0JIb30BaTh
COBPEMEHHBIC
cpencTsa CUCTEM
KOMIIBIOTEPHOM
MaTEeMaTUKH "
MaKeTOB  MpOrpamm
JUISt CO3aHMs
MMUTALMOHHBIX
MOJIeNen npu
peuieHun
MPUKIATHBIX  3a7a4
€CTECTBEHHO-
Hay4YHOTO
HarpaBJICHUs u
COLMAIIBHO-
3KOHOMHUYECKOTO
3HAYCHHUS.
Bnaners: HaBbIKaMu
MMOCTPOCHUS
MaTeMaTU4eCKON U
UMUTAIMOHHOMN
MOJENIH, METOJaMu
HCCIIeIOBAHUS "
OLICHKHU MOJYyYE€HHOH
MOJIETN u
crocobamMu  aHalM3a
pe3yJIbTaToOB
pelIeHnit pu
W3Yy4YEHUU
COILIMAJIBHOTO,
SKOHOMHUYECKOTO,
€CTECTBEHHOI'O
o0BeKTa, TpoIecca

WA SABJICHUA.

aHAJIOTUYHBIX
KOTOpbIE
ObLIM pa3oOpaHbl Ha
HNPaKTUYECKUX
3aHATUAX c
npernoaBaTeseM.
OO6y4aemblii BageeT
TEPMHUHOJIOTUEN,
3HAHUSIMH,
YMEHUSAMU u
HaBBIKAMU B
OpUMEHEHUN
IPOrPaMMHOTO
o0ecrieyeHus B CBOECi
npodeccuoHaIbHON
JESITETbHOCTH.

TeM,

MuHUManbHbBI

n

OO0y4aemblit
JEMOHCTPUPYET
CaMOCTOSITEIIbHOCTh
B

MPUMEHEHNHN 3HAHUM,
YMEHHH U HAaBBIKOB K
pelIeHuto
MPAKTHYECKHUX u
TEOPETUUECKUX
3a/laHuil B TIOJTHOM
COOTBETCTBUU c
oOpasiom,

TTAaHHBIM
MpernoiaBaresem,

o 3aJJaHusM,
petieHue
KOTOPBIX
MOKa3aHo
npernoaaBaTesieM.
Hmerorcs ommbky B
PaCKpBITUU NOHATUH,
ynoTpeOaeHuN
TEPMHHOB.
OO0y4aemblit HE
croco0eH
CaMOCTOSITENIEHO
BBIJICTIUTH
CYILIECTBEHHbBIE u
HECYIIECTBEHHBIE
pU3HAKU u
PUYUHHO-
CJIEJICTBEHHBIE CBS3H.

OBbLIO

YIOBJIETBO-
PUTEIBHO

He ocBoeHEI

HecmmocobHOCTH
o0ygyaemoro
CaMOCTOATEIBHO

HEYIOBJIETBO
-pHATEIBHO
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MIPOJIEMOHCTPUPOBAT
b

HaJU4Me 3HAHUU IIPU
peuieHuun

3aJaHnH, KOTOPBIE
ObLIH

MIPEICTABJICHBI
npenoaaBaTeneM
BMECTE C

obOpasmom ux
penieHusl.
OrtcyTcTBUE
CaMOCTOSATEILHOCTH
B

MPUMEHEHUU YMEHHUS
K

HCII0JIb30BAaHMIO
HHCTPYMEHTApHS
MPOrPaMMHOTO
oOecrieyeHus ISt
pelieHd  3aJad B
pohecCHOHATLHOM
EeITEIbHOCTH H
HECIIOCOOHOCTh
CaMOCTOATEILHO
MIPOSIBUTH

HaBBIK  MOBTOPEHUS
pereHus
MMOCTaBJICHHOMN
3aJIa4M 110
CTaHJapTHOMY
o0pasiry.

6.2. TUoBble KOHTPOJIbHBIE 3a/1aHMs (BOTIPOCHI) JJISl IPOMEKYTOUHOM aTTECTalluU
[TporpamMma sk3aMeHa BKIIFOUAET B c€0s1 2 TEOPETUUECKHUX BOIpPOca M 1 MpaKTUIECKOE 3a/laHue,
HAIpPAaBIICHHBIC HA BBISBICHUE YPOBHSI JOPCUPOBAHHOCTU KOMITETEHITHH.

[lepeueHb TEOPETUUECKUX BOIIPOCOB
8 cemecTp
MonennpoBaHue, BUJbl MOJIETUPOBAHUS.
[TonsiTHE MaTEMaTHYECKOTO MOJEIUPOBAHHSI.
Buner MmaTeMaTHdecKUX MOJICHICH.
DTanbel MATEMaTHYECKOTO MOJICITUPOBAHMS.
Meton Monte-Kapio.
OCHOBHBIE THITBI paCTIPE/ICIICHU CITydaliHbIX BEJIMYHH.
OcHOBHI TeOpHUH cUCTEM MaccoBoro oociyxuBanus (CMO).
Onementsl CMO.
0. Knaccudukanus cucteMm MaccoBOro o0CIyKUBAHUSI.
10.  Tlokazarenu s3¢gdexktuBHOCTH paboTsl CMO.
11.  3agaum teopuu CMO

XN R W=

12. [ToHsITHE UMUTALIMOHHOTO MOAEITUPOBAHUS.
13.  Dranbl UMUTALIMOHHOTO MOJAEINPOBAHUS.
14. Buibl IMUTAITMOHHOTO MOJEIUPOBAHHSI.
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15. Cucrembl UMUTAIMOHHOTO MoenupoBanus [think, Arena, GPSS.
16.  Cpena mogenmupoBanus AnyLogic.

17.  Cpenctsa, pecypchl 1 6ubaHOTeKH cucTeMbl AnylLogic 11 MOIeTHpOBaHUS.
18.  Ocnosuble koHuenuuu JIC MmonennpoBaHusl.
19.  Merononorust CHCTEMHOU AUHAMUKH.
20. ATEHTHBIN MOAXO0 B UMUTALIMOHHOM MOJICIMPOBAHUHN
21.  KoMIuleKCHBIN MOAXO0/A K TECTUPOBAHUIO MMUTALIMOHHON MOJIEIIN.
22. O1eHKa aIeKBaTHOCTH MOJIENH.
23.  Bepuduxanus MOJENIH.
24.  Bamupauus naHsHbiX. OLIEHKA TOYHOCTH PE3YJIbTAaTOB MOJIECIUPOBAHMSL.
25. Banupauust nanasix. OLeHka yCcTOHYUBOCTH pe3yIbTaTOB MOJIEIMPOBAHUS.
26. Banmunanus nanneix. OLeHka 4yBCTBUTEIBHOCTH MOJIETH. .
27. KomnbroTepHbIN SKCIEPUMEHT Ha UMUTAIITMOHHOW MOJIEIH.
28.  TaxTuueckoe MIIaHUPOBaHNE UMUTALMOHHOIO SKCIIEPUMEHTA.
29. ConeprkaHne BBIYUCIUTEIBHOTO YKCIEPUMEHTA HA MOJETU
30.  Mogenu pyHKIIMOHUPOBAHUS IPOU3BOACTBA.
31.  Mogenu GpyHKIIMOHUPOBAHUS MapUIPyTHU3aTOPa COOIICHUH.
32. Mogenb 06pabOTKH 3aIIPOCOB CEPBEPOM.
33. Mogenb GyHKIIMOHUPOBAHUS BEIUUCIUTEILHOM CUCTEMBI.
34. Mogenb popmMupoBaHUs JOKYMEHTOOOOPOTa B UHPOPMAIIMOHHOMN CHCTEME.
35. MoaenupoBaHue TPAHCIIOPTHBIX TIOTOKOB U CETEH..
. KoauvecTBo
XapakTepucTHKA 0TBETA HA TeOpeTHYeCKUil Bompoc /
Komnerenuuu HAOpPaHHBIX
BBINOJTHEHHUS] MPAKTHYECKOT0 3aJaHUsl GAILIOB
JlaH MOJIHBIN, pa3BEpPHYTHIM OTBET Ha MOCTABJIEHHBIA BOIIPOC,
[I0OKa3aHa COBOKYNHOCTh OCO3HAHHBIX 3HAHWH IO AMCLMILIMHE,
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IOJIOKEHHUS BOIPOCOB; B
OTBETE€  TNPOCIIEKUBAETCS  YETKas CTPYKTypa, JIOTWYECKas
TOCIIE0BATENILHOCTD,  OTPAKAIOWAs CYIUHOCTE  PACKPBIBAEMBIX 9-10 6.
MOHATUM, Teopuidl. 3HaAHME MO MNPEAMETY JAEMOHCTPUPYETCS Ha
¢oHe TmMOHUMAHUS €ro B CHUCTeME JaHHOW HayKu U
MEXTUCIUIUTMHAPHBIX CBsI3eil. MOTyT OBITh JOIyIIEHBI HEIOYETHI
B ONpENEICHUH  IOHATHHW,  HMCHPABJICHHBIE  CTYJECHTOM
CaMOCTOSITENIBHO B IIPOLIECCE OTBETA.
JlaH TOJIHBIN, pPa3BEpHYTHIM OTBET HA ITOCTABJIEHHBIM BOIPOC,
M0Ka3aHO YMEHUE BBIJICIUTh CYLIECTBEHHBIE U HECYILIECTBEHHbIC
OIIK-1 MPU3HAKK, [PUYUHHO-CIEACTBEHHbIE CBsi3U. OTBET YETKO 7186
OIIK-2 CTPYKTypUPOBaH, JOTHYEeH. MoryT OBITb JIOMyIIeHBI 2-3 ’
OIIK-6 HETOYHOCTH WM HE3HAYUTEIbHBIC OIMUOKH, HWCIPABICHHBIE
CTYJEHTOM C IIOMOILBIO ITPENoAaBaTels.
JlaH HEAOCTATOYHO MOJIHBIA U HEAOCTATOYHO PA3BEPHYTHIM OTBET.
Jlorvka W MOCIEAOBATENBHOCTh M3JIOKEHUS UMEIOT HApPYIICHUS.
JlonymieHbl OMMOKUA B PAcCKpbITUM MOHATUH, yHNOTpeOIeHUU
TepMrHOB. CTyJIEeHT HE CmocOoOEH CaMOCTOSITENBHO BBIICITUTH 5-6 0.
CYILLIECTBEHHbIE U HECYIIECTBEHHbIE IpPU3HAKW U TNPUYMHHO-
CJIE/ICTBEHHBIE CBSI3M. B OTBETE OTCYTCTBYIOT BBIBOJBI. YMEHHUE
PAaCKpBITh 3HaUE€HHE 0000IICHHBIX 3HAHUN HE MOKa3aHo.
OTBeT npeAcTaBIsIeT CO00M pa3pO3HEHHBIC 3HAHMSI C
CYILIECTBEHHBIMU OIIHOKaMu 1o Bompocy. [IpucyTcTByroT
(parMeHTapHOCTb, HEJIOTHYHOCTh U3NI0KeHHs. CTyIeHT He 06.

OCO3HAET CB3b 00CYKIAEMOTO BOTIPOCA MO OUJIETY C APYTHUMH
OGBGKT&MI/I AJUCHUITIINHBI. OTcyTCTByIOT BBIBOJIbI, KOHKPCTHU3AI WA
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U JOKa3aTeNbHOCTh U3JI0KEHUs. JIOMOIHUTENBHBIE U
YTOUHSIOIIYE BOIIPOCHI IIPETIOAABATENS HE IIPUBOIAT K KOPPEKLIUU
OTBETA CTYJIEHTA.

OTBeT Ha BOIPOC MOJIHOCTHbIO OTCYTCTBYET

OTtKa3 OT OTBETA

[IpakTuueckoe 3a1aHK€e BBIIOJHEHO BEPHO, OTCYTCTBYIOT OLIMOKH
pPa3IUYHBIX THIIOB.

MOI‘yT OBITE AONYHICHBI HCAOYCTBI B

OIIpECIICHUY MTOHATHM, UCTIPABICHHBIE CTYACHTOM 9-106.
CaMOCTOSITENIHO B MPOLIECCE OTBETA.
[IpakTHyeckoe 3a7aHne BBINOJIHEHO B TOJHOM o0beMe.JlomyieHa 7186
OIIK-1 HEe3HAuUTeNIbHAs OIINOKa. ’
OIIK-2 JlonmymieHbl HECKOJBKO HE3HAYHTENbHBIX OMIMOOK pa3iIHYHBIX
5-6 6.
OIIK-6 THIIOB.
Jlony1ieHbl 3HaYUTeNbHbIE OIMIMOKHU. J[oToTHUTEbHBIE 1
YTOYHSIOLIME BOIPOCHI IPENIOAABATENS HE IPUBOIAT K KOPPEKLIUU
OTBETA CTYJICHTA. 06.
unu
BrlnosnHeHne NpakTU4YECKOro 3aJaHus IOJTHOCTHIO HEBEPHO,
OTCYTCTBYET
6.3. Meronnyeckue MaTepualibl, ONPEAEISIOINIE IPOLELYPhl OLICHUBAHMSI
XapakTepuCcTHKHU
Nnpoueaypsbl
Bun npouenypst 6, 7 ceMecTp — 3a4eT, 8 CEMECTp - IK3aMEH
enp npouemypsl BBISIBUTH cTenieHb copmupoBanHocT komnereniun OITK-1, OTTK-2,
OIIK-6
JlokanbHble  aKkTBl  By3a, | [lookeHHe O TPOBENCHMM TEKYLIETO KOHTPOJIA YCIEBA€MOCTH U
perjlaMeHTHpyIoLue MIPOMEXYTOUHOM arTectanuu oOydatouuxcss CBOY, Bepcus 2.0,

MIPOBEJICHUE MPOLIETYPbI

yTBepkJeHO pektopom CBOY 15.03.2016 .
ITonoxenue o 6amibHO-pelTUHrOBOM cucteme B CBDY, Bepcus 4.0,
yTBepxkaeHo 21.02.2018 r.

CyOBexTsl, Ha  KOTOPBIX | CTYAEHTHI 3 U 4 Kypca 6akanaBpuata

HarpasieHa MpoLeaypa

ITepuon MIPOBE/ICHUS | JIETHSS 3K3aMEHALMOHHAs ceccusl Ha 3 Kypce, 3UMHSIS U JIETHSAA
POLE Ty Bl 9K3aMEHaIlMOHHAs ceccHs Ha 4 Kypce

TpeGoBaHUs K TOMEIICHUSIM 1
MAaTepPUATBHO-TEXHUYECKUM
cpeacTBam

TpeboBanus K OaHky | -

OLIEHOYHBIX CPEJICTB

Onucanue npoBeneHust | B coorBercTtBuu ¢ m. 5.12 TlomoxkeHuss o OamibHO-PEHTHHTOBOM

MIPOIIE Y PBI cucteme B CBDY, 3auet «craButcs npu Habope 60 Gammos». Takum
oOpa3om, mpolieypa 3a4eTa He IPeyCMOTpEeHa.
DK3aMeH TpHHUMAaeTcs B  yCTHOW  Qopme 1o  Ouieram.
DK3aMEHAIlMOHHBIM ~ OWJIeT 10  JUCHUIUIMHE BKJIIOYAaeT JBa
TEOPETUYECKUX BOIIPOCA U IMpakTUUecKoe 3anaHue. Bpems Ha
MOJTOTOBKY — 1 aCTpOHOMUYECKUH Yac.

[xamns oueHuBanus | Illkana onenuBanus pe3ynbTaTtoB npuseaeHa B 11.6.2. PIT/I.

pe3yNIbTaToB

Pesynbrare! npoueaypol

B pesynbTare ciaum Bcex 3alaHUil CTYJI€HTY HEOOXOAMMO HaOpaTh HE
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MeHee 60 6aIoB, 9TOOBI OJIYYUTH 3a4ET.
B pesynbrate cnaun Bcex 3amanuit ans CPC cTyneHTy HEoOX0auMo
Habpathb 45 6a1oB, 4TOOBI OBITH TOMYIIEHHBIM K 9K3aMEHY .
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7. IlepeyeHb OCHOBHOI 1 IONIOJHUTEJIbHOI y4eOHOM JUTEepaTypbl, HEOOX0AMMO¥ /151 OCBOEHHS
JAMCHMILIHHBI

ABTOp, HA3BaHHMe, MECTO U3JAHUsl, U31ATEJIbCTBO, T0/
Ne U3JaHHUA Y4eOHOH JTUTepaTypsbl, BUA M XapaKTEePUCTHKA
HHBIX HHPOPMALMOHHBIX pecypcoB

rpuda
Koa-Bo
IK3EMILISIPOB
B 0N0JIMOTEKE
Koa-Bo
CTVIECHTOB

Haanumue
rpuda, BuJ

OcHoBHas nuTEeparypa

[S—

Maremarnueckoe moaenupoBanue: Maen. Mertonsl. [Ipumepst
/ A. A. Camapckuii, A. II. Muxaitnos. - U3n. 2-e., ucmp. -
Mocksa: @usmatiurt, 2005. - 316 c. : un. - bubmumorp. : ¢. 313-
316. - ISBN 5-9221-0120-X : 179.

18

MatemaTuueckue METOAbl W MOJENU JJIi MarucTpaHTOB 20
5 | PKOHOMHKH: yueb. nocob. / M. C. Kpacce, b. I1. UynpsiHos. -
CII6: TTutep, 2006. - 496 c. : un. - bubnuorp. : c. 486-492. -
[Tpun. : mpeamer. ykas. - ISBN 5-469-00879-7 : 385,24.

18

JlononHuTenbHAS TUTEPATypa

MaremaTrueckoe MOJEIHPOBAHUE B OJKOHOMHKE: Yy4eO. 2
nocobue ans cryA. By3os / E. C. KynaplieBa; moq Hayd. pef.
b. A. CycnakoBa. - 13xa. 3-e, mepepab. u uchp. - Mocksa:
Hamikos u [, 2007. - 350 c. - ISBN 5-91131-235-2 : 255,00.

18

MonenupoBanue HHGOPMAITUOHHBIX U TUHAMUYECKUX CUCTEM: 15
yue0. mocobue mus ctyn. By3oB / B. K. Moposos, I'. H.
2 | Poraues. - MockBa: Akagemus, 2011. - 377 c. : ui. - (Beiciiee 18

npodeccuoHabHOe 00pa3oBaHue). - bubmuorp. : c. 368-370. -
ISBN 978-5-7695-4221-3 : 574,20.

DOneMeHTbl MaTEMaTHYECKUX MOJEJIEN B TEOPUH U IPAKTHKE 25
CIIy4yalHBIX TIPOLIECCOB: yueO. Mmocobwe sl CTyA. BY30B
6akanaBpuata / C. B. Tpodumenko; M-Bo oOpa3oBaHus u
3 | HayKH P®, TU(d) den. roc. aBTOHOMHOrO 0Opa3oB.
yupexaeHusi Beicul. npoid. odpazosanus "CBOY um. M. K.
AmmocoBa" B. 1. Heptonrpu. - Heprourpu: Mzg-so TU
(p)CBDY, 2013. - 193 c. - bubauorp. : c. 190. - ISBN 978-5-
91243-061-9 : 280,00.

18

Hayunwie nepuoouueckue uzoanus no npoguiio peanusyemvlx o0pazoeamenbHovix
npozpamm

Kypnan «MaTemaruueckue MOJenu U HTHPOPMAITMOHHBIE TEXHOJIOTHH B OPTaHU3AINH
IIPOU3BOJICTBA»
Kypnan «IIpumeHeHne MaTeMaTHYECKUX METOIOBY
PAH «Marematuueckoe MOACIUPOBAHUE

3 Jlns yno6cTBa IPOBEJIEHHUS €KETOIHOTO OOHOBJIEHHUS TIEPEYHST OCHOBHOM U JIOTIOJHHUTENLHOM YUeOHOM INTEpPaTyphI
PEKOMEHIyeTcs pa3MellaTh pasies 7 Ha OTIEIbHOM JIMCTE,C 00s13aTeNbHON OTMETKOM B Y4eOHOH OnbaroTeke.
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8. [lepeuens pecypcoB HH(OPMAIIMOHHO-TEJIEKOMMYHHKAMOHHOI ceTH «AHTepHeT» (Has1ee
ceTb-VIHTEpHET), HEOOXOAMMBIX /151 OCBOCHMS THCIUTIIHHBI

1. [Topran Math.ru: 6GubnuoTeka, MeauaTeKka, OJMMITHA/BI, 33/1a4d, HAyYHbIC IIKOJbI, HCTOPUS
MaTteMatuku http:/www.math.ru

2. MOCKOBCKU# LIEHTP HEMPEPBHIBHOTO MaTeMaTHIECKOro oopa3oBanus http:// www.mccme.ru

3. [puknanHas MaTeMaTHKa: CIPABOYHHK MaTeMaTHYECKUX (GOPMYIL, IIPUMEPHI U 3a/1a9H C

pemeHusiMu http:// www.pm298.1ru

9. Onucanne MaTepuAJIbHO-TEXHUYECKOH 0a3bl, HE00XOAUMO J1JIf1 OCYLIeCTBJICHUS
00pa3oBaTeJILHOIO NMpoIecca Mo JUCHUIINHE

Ne Buabl yueOHbIX HaumeHnoBanue ayauTopuii,
G 9 Ilepedyenn o0opynoBanus
n/n 3aHATHH Ka0MHeToB, JadopaTopuii u np.
JlaGopaTopHsbie KomMmnbrotepHbie K1accsl MHTEpaKTUBHAs 10CKa,
1. | 3ansTUS KoMmnbroTeps! 10 mr,
MYJbTUMEANNHBIN TPOECKTOP
’ IToaroroska k CPC | Kaouner mist CPC Ne 402 KommbroTep, goctyn k
' WHTEPHET

10. Ilepeyens MHGOPMAIMOHHBIX TEXHOJIOTHI, HCIIOJIB3yEeMbIX IPH OCYLIeCTBJICHUH
o0pa30BaTeIbHOIO NMpoLecca Mo JMCHUILINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecnedeHus
1 HHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

10.1. [IepeueHb MHPOPMALTMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX IPU OCYILIECTBICHUH
06pa30BaTENEHOTO MPOIECCa 110 JUCIUILTAHE

[Tpu ocymiecTBieHNH 00pa30BaTEIBHOTO MpoIecca MO JUCHUIUIMHE HUCIONB3YIOTCS CIEIyIOIne
MH(OPMaLIMOHHbIE TEXHOJIOTHU:
® JCIOJIb30BAHME HA 3aHATHUSX HJICKTPOHHBIX M3IAaHHWH (YTEHHE JIEKIUI C MCIIOIb30BAHUEM CIAN-
MIPE3EHTALMM, AIEKTPOHHOI'O yueOHOro oco0us), BUAEO- U ayinomarepuanos (uepe3 HTepHer);
e OpraHu3anys B3auMOJIEHCTBUA € 00YYarOIUMHUCS MTOCPEACTBOM 3J1eKTpoHHON nmouTsl 1 CHO
Moodle.

10.2. Ilepeuenp mporpaMMHOTO 00€CTICUCHUS
CBoOomHO  pacmpocTpaHsieMoe I10: Open  Office, AnylogicPersonall earningEdition
(https://www.anylogic.ru/downloads/)

10.3. [lepeyeHb MHPOPMALTMOHHBIX CITPABOYHBIX CUCTEM
He ucnonp3ytores.

“B mepeuHe MOryT ObITh yKa3aHbl Takue HMH(GOPMALHOHHbBIC TEXHOJOTHH, KaK MCIIOJIb30BAHHE HA 3aHATHAX SJICKTPOHHBIX W3JaHHUM (YTEHHE JISKLUHH ¢
UCIIOJB30BAHUEM  CIIAMA-TIPE3CHTALNH, SJICKTPOHHOIO Kypca JIeKUMi, rpadu4eckux OOBEKTOB, BHAEO- ayauo- MarepuanoB (depe3 VHTepHer),
BUPTYaJIBHBIX JIA00PAaTOPHi, NMPAaKTUKYMOB), CHEIHAIH3UPOBAHHEIX M O(MMCHBIX IporpaMM, HH(GOPMAIMOHHBIX (CIPABOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHHu3alys B3aUMOJCHCTBUS ¢ 00yJAIONIMMHUCS MOCPEICTBOM JICKTPOHHON MOYTHI, (hOpyMOB, VIHTEpHET-IPYII, CKaMI, YaThl, BUICOKOH(DEPEHIICBS3b,
KOMITBIOTEPHOE TECTHPOBAHME, JUCTAHLMOHHBIC 3aHATHA (OMMMIMaibl, KoH(epeHuuu), BeOMHAp (CeMMHAp, OpraHM30BaHHBIA depe3 VHTepHer),
MOJIrOTOBKA [TPOCKTOB CHCIIOJIb30BaHUEM JIEKTPOHHOTO O(Hca WM 000JIOYKH) U T.II.
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JUCT AKTYAJIM3AIIMA PABOYEN ITPOT'PAMMBI JTUCITATLIAHBI

b1.0.23 «MaTemaTn4yecKkoe # MIMUTALIMOHHOE MOICTHPOBAHHE)

YueOHsIii Buecennnsie n3MeHEeHUA [IpenonaBarens IIporokoa 3acenanus
roj (®PUO) BBIITy CKAOIIEH Kaeaper

(mata,Homep), PO
3aB.Kkadeapoil, noanuch

B ma6xzuue yKasvleaemcst moJjlIbKO xapaxkmep U3MEHeHUl (HanpuMep, U3BMEHEHUe niemnsl, CNnuckKkd
UCNMOYHUKOB8 NnOo meme uiu memam, cpe()cme NpOMENCYNMOUYH02O KOHmpOJZ}Z) C yKAasanuem NnyHKmoe

paboueil npoecpammel. Camo cooepocanue UMEHeHUli 0QOpMIAEmcs: NPUTIOHCEHUEM NO CKEO3HOU
Hymepayuu.
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