EJIELIKWIA TOCYJAPCTBEHHbBIM YHUBEPCUTET UM. U.A. BYHUHA

PABOYAS ITPOI'PAMMA JUCHUITJINMHBI

B51.0.04.10 MaTeMaTH4YecKO€e MOJAEJTMPOBAHNE U CHCTEMHBIH aHAJIN3

Hanpasienue NoAroToBKU:

Hanpasiaennocts (npoguinb):

Kpanudukanus (cremneHp):
Dopma 00yueHus:

09.03.01 MudopmaTiKa 1 BEIYUCIUTEIbHAS TEXHIKA
KommbroTepHOe MOAEINPOBAHUE U aHAN3 TAHHBIX

OakanaBp
OYHast

Hucruryr: IU(POBBIX TEXHOIOTHIH U MAaTEMaTHKU

Kadenpa: MaTeMaTHYECKOTO MOJICINPOBAHUS, KOMITBIOTEPHBIX
TEXHOJIOTHI ¥ HH(POPMAIIMOHHOHN 6€30I1aCHOCTH
oyHasi popma O0YHO-3204HAas 3a04Hast

dopma ¢opma

Kypc 3,4

CemecTp/TpuMecTp 6,7,8

Jlekuun 44

JlabopaTopHble 3aHATHS 44

IIpakTnyeckue (ceMuHap- 44

CKHe) 3aHATHS

3auer

®opma(bl) IPOMEKYTOTHOMH
aTTecTaluu

(6,7 cemectp)
Ok3amen — 0.3

(8 cemectp)
KonTpoas 9
Hubie popmbl padoThl -
CamocrosiTe1bHasi padora 218.7

Bcero yacos: 360

TpynoemkocTh: 10 3a4eTHBIX eMHULL.
Pa3zpabotunk(u) pabodeii mporpaMMel:
Hoxmop ¢usuro-mamemamuuecrkux nayk, douenm_O.H. Macuna




I. OPTAHU3AIIMOHHO-METOAYECKHWM PA3JIET
Heap u3yyeHHusl JUCHUINIMHBI: (OPMHPOBAHHE NPEICTABICHUS O COBPEMEHHOM
COCTOSIHMH U ITPOOJIeMax MaTeMaTHIECKOT0 MOICITMPOBAHMUS U CHCTEMHOTO aHAIH3a.
3ajauun u3yvyeHus JUCHUILIMHBI:
— TOJydYeHHEe OOYYarOIIMMUCS NPEACTaBICHHUS 00 OCHOBHBIX IOHSATHAX MaTeMaTH-
YECKOr0 MOJEIMPOBAHUS U CUCTEMHOTO aHAJIN3a;
— UW3y4YCHUE NPUHLMUIIOB MOCTPOEHHS MaTEeMaTHYECKUX MOJIENICH Pa3iIM4YHBIX 00b-
€KTOB M CHCTEM;
— HCIOJIb30BaHHE KOMITBIOTEPHOTO MOJICIIUPOBAHMS JIJISl PEIICHHS 3a]a4 aHaInu3a u
CHHTE3a Pa3HOOOPA3HBIX CIIOKHBIX CUCTEM;
— HCIIONIb30BAaHWE METOJOJIOTHH CHCTEMHOTO IOJX0Ja NMpH (opManu3aluy 3agad
IIpeAMETHOH 00acTH;

— U3y4YCHHE COBPEMCHHBIX MOAXO0/O0B K ITPOIIECCY MPHUHATHS PEIICHNUH;
— OCBOCHHE METO/IOB NPHUHATHS PELICHUH B YCIOBHUIX ONPEAEICHHOCTH, HEOTIPEIe-
JICHHOCTH, B CJIO’KHBIX CHTYaIHAX.
Mecto mucuumimHbl B cTpykrype OIIOII: peanmusyercss B paMkax 06a30Boif
(obs13aTenbHOI) yacTy Osoka b1. Jlucuumiusel (Mogymn).

HJ'IaHI/IpyeMBIe PE3YIbTAThI OGy‘ICHI/IH 110 JUCHUIIJIUHCE:

Kon HHAHKATOPbI 10CTHIKEHHSI Ili1anupyemble pe3yJabTaThl 00y4eHH s
KOMIETeHI[HH KOMIIETeHIINH M0 JHCIHHUIJINHE
OIIK-1 3HaTh: 3Haer:
- OCHOBHBIE 3aKOHBI €CTe- | - OCHOBHBIE METOIBI MATEMAaTHYECKOTO MOIEITH-
CTBEHHOHAYYHBIX JTACITH- POBaHUS H CHCTEMHOTO aHAIN3a

IJIMH; METOJBLI MaTeMaThye-
CKOTO aHajn3a W MOJEIHPO-
BaHWS, TEOPETHYECKOe U
9KCHEPHMEHTAIBHOE  HCCIIe-
JIOBAHHE;

YMeTs:

- BBINOJHATh CTaHAAPTHBIE
JIEUCTBHUSA C Y4E€TOM OCHOB-
HBIX HOHATHH, QopMymHpye-
MBIX B paMKaXx 0a30BBIX
MaTeMaTHYECKUX JICIH-
INIMH;  pemaTh  TUIIOBBIE
y4eOHBIE 3a/adyl MO OCHOB-
HBIM MaTeMaTHYECKUM JIUC-

LUIITTAHAM HCIOJIb30BaTh
OCHOBHBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JUCIIA-

IUIMH B TpodeccnoHanbHON
JIEATEILHOCTH;

VYwMmeer:

- BBITIOJIHATD 3aJJa41 NPEIMETHOH 001acTH ¢
YYETOM OCHOBHBIX MOHATHUI MaTEMAaTHYECKOTO
MOJICTIMPOBAHUS U CUCTEMHOTO aHaIlu3a

Bnaners:

- HaBBIKAMH 00paboTKH U
aHaIM3a Hay4HO-
TEXHHYECKOH nH(OpManuu.

Bnapeer:

- HaBBIKAMHU 00pabOTKH HH(GOPMAIHH IIPH pellie-
HHU 3a/1a4 MaTeMaTHYEeCKOr0 MOACIMPOBAHUS
U CHCTEMHOT'0 aHaJIN3a




Il. COAEP)KAHUE U OBBbEM JUCIUIIJINHBI
€ YKa3aHHeM KOJHYeCTBa YaCOB, BbI/IeJeHHbIX HA KOHTAKTHYI0 padoTy 00y4arommx-
csl ¢ mpenoaasareJsieM (110 BUAaM y4eOHBIX 3aHATHI) K HA CAMOCTOATEJIbHYI0 padoTy

Ounas popma o0yueHust

Ne HaumeHoBaHue pa3/iesioB U TeM Bcero AYAUTOpHbIC 3aHATH Cam.
n/n pasx JIK m | s pas.

Pazznen 1. OcHOBHbIE NOHSITHS TEOPUH MOJ1e-
JIMPOBAHMA CJI0KHBIX cucTeM. @opmanu3a- 144 18 18

18 90
M ¥ AITOPUTMHU3ALHSA NPoLeccoB PyHKIH-
OHHPOBAHHUSI CHCTEM
Tema 1. MozpenupoBaHue Kak METO/I HAYYHOTO
ro3HaHus. Mcnoiap30BaHue MOJCITUPOBAHUS
1 AP 32 4 4 4 20

IPUA UCCIICAOBAHUU U IIPOCKTUPOBAHUU CJIOK-
HBIX CUCTEM. HpI/IHLII/Il'[BI CHUCTCMHOTI'0O ITOaxoaa.

Tema 2. OCHOBHbIE HOAXO/IbI K IOCTPOCHUIO
2 MaTeMaTHYECKUX MOJeel cucteM. MaremaTu- 32 4 4 4 20
YECKHE CXEMBI MOJIETHPOBAHUS CHCTEM.

Tema 3. HenpepbIBHO-1eTepMUHUPOBAHHBIE,
ICKPETHO-ACTEPMUHUPOBAHHbIE, TUCKPETHO-
CTOXaCTUYECKHE, HETIPEPhIBHO-CTOXACTUYCCKHE
Mmozenu. CereBble, KOMOMHUPOBAHHBIC MOJIEIIH.

32 4 4 4 20

Tema 4. ITocTpoeHHe KOHIENTYaIbHBIX MOJIE-
et cucTeM U UX GopMann3anis. AITOpUTMH-
3a1Ust MOZIC/EH CHCTEM U MX MalllMHHAs peasn-
3anms.

48 6 6 6 30

3auem

HUmoeo 3a 6 cemecmp 144 18 18 18 90

Pa3jeun 2. SI3bIKH U CHCTEMBI MOJIEJTHPOBA-
HUsI. AHAJTH3 1 HHTEpInpeTanus pe3yjabTaToB
Mozeanposanns cuctem Ha 9BM. Hccaeno- 45 5 5 5 30
BaHHe METOJ0B MO/IeJIUPOBAHMUS IPH pa3pa-
00TKe ABTOMAaTH3MPOBAHHBIX CHCTEM

Tema 5. O0mias XxapakTepHCTHKA METOJa CTaTH-
cTHYecKoro MoaenupoBanus. IlceBnocmyyai-

5 HBIE TTOCIIEIOBATEILHOCTH U TPOIIEAYPhI HX 16 2 2 2 10
MaIINHHOH TeHepanui. MoaenipoBaHue CIty-
YalHbIX BO3JICHCTBUI HAa CUCTEMBI.

Tema 6. OcoOeHHOCTH (PUKCALINH U CTATHCTHYE-
CKOIf 00pabOTKH pe3yabTaTOB MOACIHPOBAHHS
cucteM Ha OBM. AHanu3 1 HHTEpHpeTays
PE3yIbTaTOB MAMIMHHOTO MOJEIHPOBAHHS.

16 2 2 2 10

Tema 7. MoxenupoBaHue IpH pa3paboTke
pacnpeneNieHHbIX aBTOMATH3UPOBAHHBIX CHCTEM
7 1 nHGOPMAIMOHHBIX ceTeil. MomenpoBaHue 13 1 1 1 10
IIpY pa3paboTKe OPraHM3alMOHHBIX H IPOU3-
BOJICTBCHHBIX CHCTEM.

Pa3zpnen 3. CucreMbl M 3aKOHOMEPHOCTH HX
(yHknuonupoBanus u pa3puTus. OCHOBbI 63 5 5 5 48
CHCTEMHOT0 aHAJIM3A.

Tewma 8. Iepexoanbie npoueccsl. [IpunImn

. 26 2 2 2 20
00paTHOI cBA3K. MeTO/Ibl M MOJIEIH TEOPHHI




CHUCTEM. praBJ’IHeMOCTL, JOCTHXKHUMOCTD,
yCTOﬁ'-IHBOCTB. DeMEHTBI TCOPUU aJAIITUBHBIX
CUCTEM.

Tema 9. JIeCKpUNITHBHBIE U KOHCTPYKTUBHbIE
olpezielIeHus B CUCTEMHOM aHanuze. ViHpopma-

9 N 37 3 3 3 28
LIMOHHBIN [OJX0/] K aHAIIM3y CHCTeM. JlekomIto-
3ULIUS M arPErHPOBAHUE CUCTEM.
3auem
HUmozo 3a 7 cemecmp 108 10 10 10 78
Pa3pen 4. Ananus neseii 1 GyHKIuii cuctem
ynpasienus. PazBurne cucrem opranuzanu- 98.7 16 16 16 50.7

OHHOI'0 yIpaBJICeHHSA.

Tema 10. [ToHsTHE 1IETM ¥ 3aKOHOMEPHOCTH
neneodpasoBanust. Buasl 1 hopMsI HpecTas-
10 JIeHHs CTPYKTYp Leneid. ViccnenoBanue cucteM 54 8 8 8 30
METOaMH OIEPALIMOHHOTO UCUUCIICHUS. THIIBI
2JICMEHTAPHBIX 3BEHBEB B CHCTEMAX.

Tema 11. MonenupoBaHue CIOKHBIX CUCTEM.
AHanu3 npor3BOJICTBEHHO-TEXHOJIOTHUECKOI

11 . 44.7 8 8 8 20.7
CTPYKTYpPBI 9KOHOMUYECKOH crcTeMbl. Moeru-
pOBaHHE YKOHOMUYECKUX CHCTEM.
Okzamen 0.3
Konmpoaw 9
Umoeo 3a 8 cemecmp 108 16 16 16 50.7
8 M.4. NPAKMU4ecKdsi NHOO20NOBKA -
WUTOI'O: 360 44 44 44 218.7

OuHo-320uHas ¢popma o0yueHus: (ne peanusyemcs)
3aounas ¢popma o0yueHus (e peanusyemcsn)

111. OEHOYHBIE MATEPHUAJIBI /151 IPOBEJAEHUS TEKYILEA U
MPOMEXYTOYHOM ATTECTALIMU OBYYAIOLIUXCA MO JUCHUILIUHE

Tekymas aTTecTanus MPOBOAUTCSA B (hopMe KOHTPOIBHON paboThI, pedepara.
Tunosoiif BApHAHT KOHTPOJIBHOH PadoThI

1. Dggexmusnocmv MawiunHblx IKCREPUMEHMNOE 3ABUCUM OM
a) pa3pabOTKH 3TOTO HKCIIEPUMEHTA ') BJKOHOMHYECKOTO TIPOEKTa
0) BbIOOpa TUIaHA B) BHEITHHX (haKTOPOB

2. VYkaoscume sepnoe snauenue onpedenenus. Kasxcowii paxmop modcem nputu-
Mamp 6 IKCHepUMenme 00HO U3 3HAUCHUL, HA3bLEAEMbIX
a) aTanamu
0) cTymeHsMu
B) YPOBHSIMH
T') TpaHAMHU

3. Kaxk nasvisaemcs gpaxmop, eciu e2o yposHu YeleHanpasieHHo 8bloUupaiomces uc-
cnedosamenem.
a) LeJIeHaNpaBJICHHBIMU
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0) ciyJaitHBIMU
B) BEIOOPOYHBIMHU
T') yIIPaBIIsIEMBIMU
4. Ckonvko pakmopos 0OHO8PEMEHHO USMEHAENICA NPU NIAHUPOBAHUU IKCNEPU-
MeHma.
a) HeckoJapko  B)I
0) ot 4-10 r)3
5. Kozoa modenv nianuposanus aHaiu3upyemcs OmHOCUMeENbHO OUCNEPCHO20 aHA-
JU3A, NPUMEHSIOM NIAHbI
a) perpecCHOHHOTO aHAJIHN3a
0) IBYyXypOBHEBOTO aHAJIH32
B) IHUCTIEPCHOTO aHAIIN3a
') CHMMETPHIHOTO aHAIH32
6. Kaxoe nianuposanue npedcmagisem codoou onpedenenue cnocoba npogedenus
KAx*CcOOU cepuu UCRbIMAaHU MAWUHHOU MOOeIU.
a) cTpaTernaeckoe
0) TakTHYeCKOe
B) 3KOHOMHUYECKOE
') MaTeMaTHYECKOe
7. Taxmuueckoe nAGHUPOBAHUE CEA3AHO C peulenuem npoonem
a) ompeneseHus] HAYaJIbHbBIX YCIOBUHN
0) obecrieueHusI TOUHOCTH
B) YMEHBIIICHHS JUCIICPCUU
r)a, 0,8
8. [Ilpu cunmese cucmemvl Ha OCHOBe NPOBEOEHUS MAUUHHBIX IKCHEPUMEHMO8 C
MOOeNbIo, 6O3HUKAIOM 3a0a4l
a) aHAJIN3a YYBCTBUTEIBHOCTH
0) aHaNM3a YCTOMIUBOCTH
B) aHAJIM3a MOJICIUPOBAHUS
T') aHaJIM3a SKCIIepUMEHTa
9. Q-cxemy modicno cuumams 3a0anHOU, eciu ONPeOeeHHbL
a) TIOTOKH 3asBOK
0) MOTOKU COOBITHIA
B) CTPYKTypa CHCTEMBI
r) 0, B
10. Bwinonnenuem ycnosutl 0is cogepuieHus Opy2ux coobimull Ha3vlearOm
a) PEeANCIOBUEM
0) mocrycioBHEM
B) cOOBITHEM
T') TeopeMoit
11. TlpeampusiTHe M3TOTABIMBACT ABa BUAA npoxykiuu 111 u 12,
Jlnst mpom3BOICTBA MPOAYKIIMKA MCTIONIB3YIOTCS J1Ba BUAA Chipbs — A n B. MakcumanbHO
BO3MOJKHBIE 3aIlachl CBHIPbA B CYTKH — 9 1 13 equHUI] cCOOTBETCTBEHHO. Pacxos chIphs Ha
equHUIy npoaykuuu Buaa [11 u 12 nan B Tabnure:




1 | 112
Al2 |3
B|3 |2
Hens! enuanmsl npoxykuud paBHeL: 3000 py6. s 11 u 4000 py6. oms I12. Ipennpusrue
JIOJDKHO BBIITYCKATh B CYTKHM Takoe KoimdecTBo mpoaykmuu I11 u [12, 90651 noxox ot ee
peanu3anyy ObUT MaKCUMaJIbHBIM. UTO B TaHHOM Cllydae
ClIeyeT CYMTATh ANBTEPHATUBHBIMH pelleHUsIMHU? KakuM orpaHHYeHHSAM JOJDKHO YHO-
BJICTBOPSTH BO3MOXKHOE perieHne? [1o kakoMy KpUTEpHIO TOJDKHBI OTOMPAThCs ajlbTepHa-
TUBHBIC PEIICHUS?

12. Vcnonb3ys TaOMUYHBII peakTop, pelInTe 3aaady:
CocTaBHUTh CIIMCOK KIMEHTOB, CIIMCOK MPEJlaraéMbIX TOBAPOB M OPraHM30BaTh y4yeT 3aKa-
30B, & TAK)KE 00ECIIEYNTh BO3ZMOXKHOCTD IT€YaTH JaHHBIX ISl K&KAOTO OTIEIBHOTO 3aKa3a.
[Tpoananu3upoBaTh JaHHbBIE OJIYYEHHOTO CITUCKA.

IIpumepHas TemaTuka pedeparon

1. Mopnenu qMHAMUYECKUX CUCTEM.

2. MHCTpyMeHTaNbHBIC NMPOTPAaMMHBIC CPEICTBA U MOJCIHPOBAHHS AWHAMUYE-
CKHX CHUCTEM.
MonenupoBaHye AUCKPETHBIX CIIy4alHbIX BEINYHH.
CucTeMHBIN NOAXOM B HAYYHBIX HCCIIEJOBAHUSAX.
MoenupoBaHue CTOXaCTHYECKUX CUCTEM.
MHoOrokpurepuajbHble MOJEIIH.
OnTUMHU3aIMOHHBIC MOAETH.
AHanu3 IPOU3BOJICTBEHHO-TEXHOJIOTHYECKON CTPYKTYPhl 3KOHOMHYECKOH cu-

N~ W

CTEMBI.
9. HMuTaMOHHOE MO/ICIIMPOBAHHE CIIOKHBIX CUCTEM.
10. lunamuyeckoe NporpaMMHpPOBaHUE.
11. Cucrema ynpasiieHHs1 Kak HHPOPMAIMOHHAs CHCTEMA.
12. IndopManioHHbIe aCHEKThI NCCIIEI0BaHNS CIOXKHBIX CHCTEM.

[TpomexyTouHasi aTTecTalsi 0OYJAIOIIUXCSl OCYIIECTBISIETCSl B (popMe 3adera, dK-
3aMEHa C MCHOJIb30BAHUEM CIEAYIOIUX OLEHOYHBIX MAaTEpPHAIOB: IIEPEUEHb BOMPOCOB K
3a4eTy, epeueHb BONPOCOB K IK3aMEHY.

Bonpocs! k 3a4ery

(6 cemecTp, ouHast popMa o0yueHMs1)
MopenupoBaHHue Kak METO/I HAyYHOTO ITO3HAHMUS.
MarepuainbHoOe, HealbHOE MOAEIUPOBAHUE.
KornurusHble, KOHIIENTYalbHbIE 1 (POPMATBHBIC MOJICIIH.
MareMaTHueckoe MOJETUPOBAHNUE.
Krnaccudukanms Mozeneii B 3aBUCHMOCTH OT CI0)KHOCTH 00BbEKTa MOJICITUPOBAHHSI.
Krnaccudukanms Mozeneii B 3aBUCHMOCTH OT OIIEPaTOpPa MOZEIIH.
Krnaccudukanus mozeneil B 3aBUCHMOCTH OT NapaMeTPOB MOJIEIIH.
Krnaccudukanus Mozeneil B 3aBUCHMOCTH OT LIEJIN MOJICJTUPOBAHMS.
Knaccudukamnms mozaeneit B 3aBUCHMOCTH OT METOZIOB PEaIN3aIHN.

o oo NoOR~wWNE



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

Nogak~wDdNPE

®

10.
11.

12.
13.
14,

OTaIel TOCTPOCHUSI MATEMATHIECKON MOJICITH.
KonnenryanbHast TOCTaHOBKA 331241 MOJIEIIUPOBAHMS.
MaremaTtrdeckasi IOCTaHOBKA 3aJadl MOJCIHPOBAHNUS.
[lonsiTHE CTPYKTYPHON MOJENH.

Cr1oco0bI TOCTPOSHHS CTPYKTYPHOH MOJICIH.
Hcnonb3oBaHUE YUCICHHBIX METOJIOB B MOJICIIUPOBAHIH
PerpeccronHsIii ananmu3
KoppensiinonHsiii ananus
Hcnonb3oBaHre MOAEIMPOBAHUS TPH UCCICIOBAHMU M NPOSKTHPOBAHUH CIOXKHBIX
CHUCTEM.
[TpuHIMTIBI CHCTEMHOTO TIOAX0A.

Knaccudukamnus BU10B MOIECTUPOBAHUS CHCTEM.
BosmoxxHOCTH M 5 PEKTHUBHOCTH MOJICTTUPOBAHHS CHCTEM.
OCHOBHBIE TTOJIX0/IBI K TIOCTPOCHUIO MaTEMAaTHIECKIX MOJIENICH CHCTEM.
HenpepsIBHO-Ie TEpMIHNPOBAHHBIE MOJICTIH.
JIMCKpeTHO- e TEepPMIHNPOBAHHBIE MOJIETIH.
JAMCKPETHO-CTOXaCTUYECKUE MOJIEIIH.
HenpepbIBHO-CTOXaCTUYECKUE MOJICIIH.
CeTeBble MOJICIH.
KoMO1HMpOBaHHBIE MOIEITH.
Meroauka pa3pabOTKH U MAIIMHHOW pealii3allui MOJIeIel CHCTEM.
ITocTpoeHne KOHIENTYAIBHBIX MOETIEH CHCTEM U UX (hopMasTU3alIusl.
AJNTOpUTMHU3AIMS MOJIENIEH CUCTEM U MX MalllMHHAs peann3alys.
[Momyuenne u MHTEpIPETALS PE3YIHTATOB MOAEIUPOBAHUS CUCTEM.

Bonpocs k 3auerty

(7 cemecTtp, ouHasi popma 00yueHust)
OO0m1ast XxapaKTepUCTHKA METOJOB CTATUCTUIECKOTO MOJICITHPOBAHHUS.
OCHOBBI CUCTEMATU3AIIUU A3bIKOB UMUTAIUOHHOTO MOACINPOBAHUSA.
CpaBHI/ITeHLHHﬁ AHaJIU3 A3BIKOB UMUTAIIMOHHOTO MOJACIIUPOBAHUA.
ITakeTnl TIPUKIIAIHBIX IIPOTPaMM MOACIUPOBAHUA CUCTEM.
Bbasznl JaHHBIX MOJCIIUPOBAHUA.
I'uGpuaHbIe MOIETHUPYIONIHE KOMITJICKCHI.
OcobeHHOCTH (pUKCALMU U CTATUCTHUECKOI 00paOOTKH Pe3yNIbTaToOB MOJIETUPOBAHMS
cucteM Ha DOBM.
AHanu3 1 UHTEpHIpeTalus pe3yIbTaTOB MAIIMHHOTO MOJEIUPOBAHMS.
O0paboTKa pe3ynbTaTOB MAIMHHOTO KCIIEPUMEHTA IIPH CHHTE3€ CHCTEM.
OOmue nmpaBuiia MOCTPOSHUS U CIIOCOOBI pean3alliy MOJIENIEH CUCTEM.
MopenupoBaHue Ipu pa3paboTKe paclpelieNICHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM H
HH()OPMAIMOHHBIX CETEH.
MonenmupoBaHue Tpu pa3paboTKe OPTaHU3AIMOHHBIX U IIPOU3BOACTBEHHBIX CHCTEM.
CucTeMsl, X CTPYKTypa, QyHKIIMOHUPOBAHUE U Pa3BUTHE.
HNHbopManMoOHHBINA TIOIX0/] K aHAIN3Y CUCTEM.



15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

OcHOBHBIE TIOHATHUS: MHPOPMAITUS; TUCKPETHAS U HETIPEPhIBHAS MHPOPMAITUS; MEPhI
nH(pOPMAaNNN; APYTHE aCTIEKTHI HHHOPMAIINY; JaHHEIE.

OCHOBHBIE IPUHIAIIBI U POIECCH PYHKITMOHUPOBAHUS CHCTEM.

CTpYKTYpHI CHCTEM M MX KIaCCU(PUKAIIH.

OYHKIINOHUPOBAHNE CHCTEM B YCIIOBHSAX HEOTIPEICICHHOCTH.

OCHOBHBIC TIOHATHS TCOPUU CHCTEM: CUCTEMa, JICMEHT CUCTEMEI.

CroxHas cucteMa, IpsiMbIe U OOpaTHBIC CBA3H.

AHATUTHYECKOE U FPpad)MIeCKOE MPEICTABICHUE CHCTEM.

CBOICTBa CHCTEM.

Knaccugukarus cucteM o crnoco0y npeoOpa3oBaHus BXOIHBIX BO3ICHCTBHIA.
AHanu3 ¥ CUHTE3 KaK OCHOBHBIE METO/ILI MCCIIEJOBAHUS CHCTEM.

CrocoOBI HCCIIENOBAHMS CUCTEM.

MeTonpl 1 MOJETTH TEOPUH CUCTEM.

CHHTE3 CHCTEM.

MonenupoBaHHe CHCTEM.

Knaccudukarms Mmozeneit ciucrem.

OCHOBBI CUCTEMHOI'O aHAJIK3a.

OCHOBHLIe HpI/IHHI/IHI)I CHUCTCMHOI'O aHaJ11u3a.

Bonpocs! k 3x3amMeHy
(8 cemecTp, ouHas popMa o0yueHus1)
Tuner mkas.
3aKOHOMEPHOCTH IIeTIe00pa30BaHMS B CHCTEMHOM aHAN3E.
[NonsATue menu u neaeodpa3oBaHUs.
Buns! 1 popMeI ipeicTaBICHUS CTPYKTYP IETICH.
AmnHanmu3 neneit 1 GyHKIUH CHCTEM YIIPaBICHUS.
CHCTEeMHBII IOIXO0]T B SKOHOMUYIECKOM aHAIIH3E.
Moens Kak CpeACcTBO SKOHOMHYECKOTO aHaJN3a.
AHajuTHYECKHE SKOHOMUKO-MaTeMaTHUECKHE MOJICIIH.
MeTobl OpraHU3aIMy CIOXKHBIX KCHEPTH3. AHaan3 UHOOPMAIMOHHBIX PECyp-
COB.
10. DxoHOMHUECKas CHCTEMa KaK CI0XXHAsl CHCTeMa.
11. DxoHOMHUECKasi CUCTEMA KaK MOJICUCTEMA CUCTEM «PECYPCHI» H «OOIIECTBOY.
12. MopenmupoBaHHE CIIOKHBIX CUCTEM.
13. Knaccudukaius CHCTEM ¢ TOYKH 3PCHHS y4eTa JHHAMUKH IPOLIECCOB.
14. HccrenoBaHue CBsI3ei MEXIY 3JIEMEHTAMH CHCTEMBI HA OCHOBE OaJlaHCOBBIX MO-
JeNei.
15. MonenupoBaHHE CIIOKHBIX U IKOHOMUYECKHX CHCTEM.
16. YmpaBieHue B CIOXKHBIX CHCTEMAaX.
17. OntmManbHOE yIpaBlieHHE CIIOKHBIMHA CHCTEMaMHU.

©CoNoOR~WNE

IV. MEPEYEHD JJUTEPATYPbI, HEOBXOJIUMOM 1151 OCBOEHUA
JUCHUIIJINHBI
4.1. OcHoBHasl IUTEpaTypa



1. CemenoB A. I'. MaremaTideckoe 1 KOMIIBIOTEPHOE MOJCTUPOBAHUE : IPAKTHKYM
:[16+] / A. T. Cemenos, U. A. ITeuepckux ; KemepoBckuii rocyapcTBEHHBINH YHU-
BepcureT. — KemepoBo : KemepoBckuii rocynapcTBenHslii yHuBepeutet, 2019. —
237 ¢ : wm, Tabm. — Pexmm pgocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=574121 (mata obOpareHus:
21.04.2025). — bubnuorp. B kH. — ISBN 978-5-8353-2427-9. — TekcT : 3meKTpoH-
HBIH.

2. Bnosun B. M. Teopus cucteMm u CHUCTEMHBII aHanu3 : yueOuuk / B. M. BroBus,
JI. E. CypkoBa, B. A. BanentunoB. — 5-¢ m3n., ctep. — Mocksa : [lamkos u K°,
2020. — 644 c. : un. — (YueOnble uznanus it OakanaBpoB). — Pexxum gocTyna: mo
moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=573179 (nara
obpamenns: 21.04.2025). — bubmmorp. B ka. — ISBN 978-5-394-03716-0. — TekcrT :
3JIEKTPOHHBIH.

3. Teopus cucteM M CHCTEeMHBIH aHanmm3 : ydeOHmk : [16+] / C. . Martopus,
A.T. XKuxapes, O. A. 3umosen [u ap.] ; nox pen. C. 1. Maropuna. — Mocksa ;
Bepmun : upexrtmenuna [Tabmumunr, 2019. — 509 c. : 509 — Pexxum mocrtyma: mo
moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=574641 (nara
obpamenus: 21.04.2025). — bubnuorp.: c. 477-489. — ISBN 978-5-4499-0675-5. —
DOI 10.23681/574641. — TekcT : 3IEKTPOHHBIH.

4.2. lonoaHUTEJbHAS JIUTEPATYypa

1. Camapckuii A. A. MaTemMaTH4ecKkoe MOJEIIUPOBaHHE: UCH, METO/BI, IPUMEPHI /
A. A. Camapckuii, A. I1. MuxaimoB. — 2-e u3f., ucnp. — Mocksa : Ousmariur,
2005. - 320 c¢. : wmwr. — Pexmm [focTyma: IO TOINHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=68976 (nata obpameHwus:
21.04.2025). — bubmawuorp.: ¢. 311 - 316. — ISBN 978-5-9221-0120-2. — Tekcr :
3JIEKTPOHHBIH.

2. 3apuxosckas, H. B. Matemarnueckoe MOAenMpoBaHUE CUCTEM : ydeOHOE I0CO-
6ue / H. B. 3apukoBckas ; Tomckuii ['ocynapcTBEHHBII YHUBEPCHTET CHCTEM
ynpaBneHust U paanodnekTpoHuku (TYCVYP). — Tomck : Tomckuil rocymap-
CTBEHHBIII YHUBEPCUTET CHCTEM YIIPABIICHUS U paanodiekTponuku, 2014, — 168
c. :  cxem.,, wmwIl. — PexmM  pgocTtyma: 1m0  TONIHCKE.  —
URL: https: //blb|IOC|Ub ru/index.php?page=book&id=480523 (nara ob6parieHus:
21.04.2025). — Bubauorp. B KH. — TEKCT : 3IEeKTPOHHBIH.

3. UBanoB B. B. MartemaTtnueckoe MoAenMpoBaHue : y4eOHO-METOANIECKOE 110CO-
6ue / B. B. lBanos, O. B. Ky3smuna ; [ToBoinkckunii rocy1apcTBEHHBIH TEXHOJIO-
rudeckuii yHuBepcuTeT. — Momkap-Ona : TTOBOIDKCKHIA rOCYIapCTBEHHBIH TexX-
HOJIOTMYeCKHi yHUBepcuTteT, 2016. — 88 c. : cxeMm., Tabn. — Pexum nocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=459482 (nara
obpamenns: 21.04.2025). — ISBN 978-5-8158-1744-9. — TekcCT : 3JIEKTPOHHBIH.

4, SxosneB C. B. Teopus cucteM W CHUCTEeMHBIH aHaIM3 : ydeOHOe mMmocoOue /
C. B. sIxoBneB ; CeBepo-KaBkasckuii (enepanbHblii YHHUBEPCUTET. — 2-¢ H3I.,
niepepad. u gom. — CraBpomons : CeBepo-KaBkazckuit denepanbHblli YHHBEPCH-
ter (CK®Y), 2014. — 354 c. : mn. — Pexxum pmocryma: 1O TOAMKCKE. —
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https://biblioclub.ru/index.php?page=book&id=459482

URL.: https://biblioclub.ru/index.php?page=book&id=457780 (mata oGpareHwus:
21.04.2025). — Bubmworp.: ¢. 350-352. — ISBN 978-509296-0720-2. — Texcr :
3JIEKTPOHHBIN.

v. IIEPEYEHb PECYPCOB NUHOOPMALIMOHHO-
TEJIEKOMMVYHHUKAIIMOHHOUN CETU «MHTEPHET», HEOBXO-
JIMBIX JUIAA OCBOEHWA JUCHUITJIMHBI

Ne CcbL1ka Ha
nn HHPOPMALMOHHBIH
pecypce

HanmeHnoBanue pa3padoTKH B 3JI€KTPOH-

. OCTYIIHOCTh
Hoii popme Aocty

1. https://www.intuit.ru/ | HaunoHanbHBI# OTKpBITHINH yHHBepcHTeT - | CBOOGOIHBIN 10-
OpraHu3auys, IPefOCTAaBISIONIAs C IIOMO- | CTYII

IIbI0 COOCTBEHHOrO caiiTa YCIyrH AUCTaH-
LHOHHOTO OO0YyYEHHUs MO0 HECKOJIbKUM 00pa-
30BaTeNBHBIM MPOTPAMMaM, MHOTHE U3 KO-
TOPBIX KAacaloTCs MH(POPMAIMOHHBIX TEXHO-
noruid. CalT COIEPKUT HECKOIBKO COTEH
OTKPBHITBIX 00pa30BaTeNbHBIX KYpPCOB, IO
MPOXOXJICHUH KOTOPBIX MOXHO OecCriaTHO
MOJIyYHTh BJICKTPOHHBINA cepTHdHUKaT. Takxke
BO3MOXHO IUIATHOE IIOJIyYeHHE CepTH(UKa-
TOB O TOBbIICHHN KBanudukamuu. Kpome
TOT0, OPraHHU3alusl ISHCTBYET KaK H3/aTelb-
CTBO, BBINyCKasi y4eOHYIO JIMTEpPaTypy IO
KypcaMm.

VI.COBPEMEHHBIE ITIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N HHOOPMALIMOHHBIE CITPABOYHBIE CUCTEMBbI

Ne Ccblika Ha
. HaumeHoBaHue pa3padoTku B
n HH(OPMaLMOHHBbIH . HJocrynHocrs
3JIEKTPOHHOI hopme
pecype
1. | http://www.biblioclub.ru D1eKTpOHHO-ONOIHOTe HAs Perucrpanus gepes
cucrema (35C) mo00H YHUBEPCUTET-
YHuBepcuterckas Oubnmoreka ckuit komrbiotep. B
OHJIAH JalbHEHIIEeM UHIUBU-
JyaJbHBII HEOTpaHH-
YEeHHBIN TOCTYTI U3 JTI0-
0011 TOUKH, B KOTOPOI
HUMEETCA NOCTYIl K CETU
WntepHer
2. I'apant.PY — undopmanuonso- .
Www.garant.ru P uq) pMall CB0OOIHBIHN NOCTYII.
IIPAaBOBOH MOpTal
3. Poccuiickuit nadpopmanroHHbIH
www.elibrary.ru MOpTAa B 00JAaCTH HAYKH, TEXHOJIO- CBOOOIHBII 10CTYITT
MU, MEJJMIIHBI U 00pa30BaHUs
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https://biblioclub.ru/index.php?page=book&id=457780
http://www.garant.ru/
http://www.elibrary.ru/

www.consultant.ru Poccuiickas koMnbroTepHas CBoOOaHBIM
CIPaBOYHO-TIPABOBAsI CHCTEMA JIOCTYTI

VII. JUIEH3UOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE ITPO-
I'PAMMHOE OBECIIEYEHHE
HpI/I peanmaupm y‘-Ie6HOI71 JUCHUITIIINHBI HpI/IMeHHeTCH cne,uy}omee JIMIEH3UOHHOC U CBO-
6OIIHO pacrpocTpaHsieMoeC MporpaMMHOC 06ecnequI/Ie:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u mp.

VIIl. OBOPYJTOBAHUE U TEXHUYECKHUE CPEJCTBA OBYUEHMNSI,
HEOBXO/IUMBIE /U151 OCYIECTBJIEHUSI OBPA3OBATEJBHOI'O
MPOLUECCA O JUCIUIIJIUHE

VYueOHble 3aHSITHS MPOBOAATCS B ayJUTOPHSIX, YKOMIUIEKTOBAHHBIX CIICIUATH3UPO-
BaHHOW MeOEIbI0, B TOM YHUCIIE CTAIIMOHAPHBIMH MIIM TIEPEHOCHBIMH TEXHHYECKUMHE CPEe/I-
cTBaMU 00y4eHus (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATHA, TPYMIIOBBIE U MHIUBHIyaJbHbIE KOHCYJIbTAIlUH, TEKyLas U
MIPOMECIKYTOYHAA aTTCCTALlMU MPOBOAATCA B CIICHUAIIM3UPOBAHHBIX KJIaCCaX, OCHAIICHHBIX
ABTOMATU3UPOBAHHBIMU paGO‘-II/IMI/I MECTaMH C KOMITIbIOTECPaAMU.

CamocrosiTenbHasi paboTa MPOBOAUTCA B KaOWHETaX, OCHAIEHHBIX KOMIIBIOTEPHOM
TEXHUKOHN C BO3MOXKHOCTBIO INOAKIIFOYCHUS K CETHU ((HHTepHeT» 1 00ecIeueHNEM aocTtyna
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

11


http://www.consultant.ru/

