PybOmoBckuit uHAYyCTpUATBHBIN HHCTUTYT ((Prtran)
benepanbHOro rocy1apCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHUs
«AnTancKkui TOCyIapCTBEHHbIA TeXHUYECKU yHUBepcuteT um. M.1. I1onsynosa»

COITTACOBAHO

Hexan TO A.B. Copokun

Pabdouyasi nporpamMma JUCHMIIIMHBI

Kon u naummenoBanue auciuiuinbHel: Bb1.B.4 «MonenupoBanue NPHUKJIAAHBIX H
HH(}OPMALUMOHHBIX MPOLIECCOB»

Kon v HanMeHOBaHUE HAMpaBlIeHUs] TMOArOTOBKH (cnenuanbHocth): 09.03.01
Nudopmaruka ¥ BBIYUCIUTEIbHAS TEXHUKA

Hamnpasnennocts (nmpoduib, cneruanuzaius): TexHonsorun pazpadéoTku
NMPOrpaMMHOro odecrevyeHust

Craryc AMCUUILUIMHBL: 4acTh, (popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHbIX
OTHOLUEHHH

dopma 00yueHuUs: OUHAast

Craryc Jo/KHOCTH N.0. ®amuaust
Pa3pabotan Mpeno/iaBaTesb A.C. IlleBueHko
3aB. kadempoit «[IM» E.A. dynHuk
ComnacoBan PYKOBOIMTEIb HAIIPABICHHOCTH E.A. dynuuk
(mpodusist) mporpamMmsI

r. PyGrioBck



1. Ilepedyenp mNJIAHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] 1O JUCHMILUIMHE,
COOTHECEHHBbIX ¢ HHAMKATOPAMHU A0CTHKEHUS KOMIIETEHIMH

KoMmnereHuus ConepxaHue KOMIETEHIIUH Hnauxarop ConepxaHue MHANKATOpPA
CriocobeH pa3pabarsiBaTh
POIPAMMHBIE  KOMIIOHEHTH  ULs PazpabartriBact MIPOTPaMMHEIC
IIK-15 porp T1IK-15.2 KOMIIOHEHTHI st MPOBEICHUS
MIPOBEICHUS HCCIEA0BATEILCKIX
HCCIICIOBATEIILCKUX PabOT
pabot

2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

JIMCUMIIMHBI (HpaKTI/II(I/I), Jluneitnas anre6pa u Teopus MaTpuil, MaTeMaTu4ecKuit

TIpeIIIEeCTBYIONINE M3ydeHHIo | AHAMH3, OCHOBBI CTaTUCTUYECKOH 00paboTKH
KCIIEPUMEHTAJIBHBIX JTAaHHBIX, I [porpaMMupoBaHu

JTUCIUILIAHBI, pe3yabTaThl R a ’ 130 p po ©
[IporpammMupoBaHue TPUIOKESHHUNA

OCBOCHHS KOTOPBIX HEOOXOIUMBI

JUIS OCBOCHMUS JTAaHHOMU

JUCHHUIIINHEIL.

Jucuurnnuael  (MpakTuku), ans | penanmiomuas npakruka
KOTOpPBIX  pe3yJabTaTbl OCBOEHUS
JAHHOM  JMCLUUIUIMHBL  OyayT
HEOOXOAUMBI, KaK  BXOJHbIE
3HAHMSI, YMEHUS WU BIAQJACHUSA JUIA
UX U3YYECHUSI.

3. O0beM MCHMIUIMHBI B 32a4€THBIX EIUHHMIAX ¢ YKa3aHMEM KOJUYeCcTBa
aKaJIeMUYeCKHX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYIO PadoTy 00y4arierocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHI) U HA CAMOCTOAATEILHYIO padoTy
odyuarourerocsi

OO0mmii 00beM TUCHUIUIMHEI B 3.€. /yac: 8 / 288

Buabl 3aHATHI, MX TPYA10EMKOCTH (Yac.) O0beM KOHTAKTHO#
padoThI
dopma
Jlabopartopusie | IIpakTnuyeckue CamocTrosiTeIbHA o0yuaronerocs ¢
0o0yueHus Jleknun

padoThI 3aHATHUSA 51 padoTa npenoaasareyemM

(uac)

OYHas 32 16 32 208 100

4. Conepxkanue JUCHUIUVIMHBI, CTPYKTYPMPOBaHHOEe MO0 TeMaMm (pa3geinaM) c
YKa3aHHeM OTBEJACHHOI0 HA HMX KOJHYECTBA AKAJeMHUYECKHX YaCOB U BU/IOB
Y4eOHBbIX 3aHATHHI

dopma obyueHusa: ouHan

Cemecmp: 7

OO0beM TUCIUIUIMHBI B ceMecTpe 3.€. /dac: 4 / 144
dopMa NPOMEKYTOYHOMN aTTECTALMU: 3a4ET

Buapl 3aHATHIA, UX TPYI0EeMKOCTH (Yac.) O0beM KOHTAKTHOH padoThI

Jlexknun | .JlaﬁopaTopHLIe| IIpakTHuyeckue | CamocrosiTeJibHAS o0y4alonierocs ¢ npenojgaBareyeM
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padoThI 3aHATHS padora

16 0 16 112 V43

Jlekunonnple 3ansaTus (164.)

1. MeTtonoJiornueckue OCHOBBI MOeJIMPOBAHUS NPHUKJIATHBIX "
HH(GOPMAINMOHHBIX MPOLECCOB. {JIeKIHs ¢ pa300pOM KOHKPETHbIX cutyaumid} (14.)
[4,9,10,11,12] OcHOBHBIEC TOHATHS TEOPUU WHOOPMAIMOHHBIX IMPOIECCOB U CHUCTEM.
CoBpeMEHHOE COCTOSIHUE TPOOJIEMbl MOJEIMPOBAHMS CIOXKHBIX cUcTeM. lloHsaTus
Mozenu U MozaeanpoBaHUs. OCHOBHBIE NOHSTHS MaTeMaTHYE€CKOrO MOZAEIUPOBAHUS.
[IpuHIIMTIBI  CUCTEMHOTO TOAXoAa B MojenupoBaHuu. Kiaccudukamus Momenei.
[lpuHIMTIBI  TOCTpOCHUST MaTreMmaTtudeckux wmopeneil. Kmaccudukanus MeTomoB
MozaennpoBanus. OCHOBHBIE ATallbl MOJAEIUPOBaHUA. VCIOIB30BaHUE MOIEIUPOBAHUS
JUISL IPOBEACHUS UCCIIEIOBATENIbCKUX PAOOT.

2. Meroabl JHMHEHHOI0 NPOrpPpaMMHPOBAHHA. {C JJIEMEHTAMH 3JJICEKTPOHHOIO
o0yuyeHMs] M JUCTAHIMOHHBLIX 00pa3oBaTebHbLIX TexHoMoru} (44.)[7,11,12]
JInnenHoe mnporpammupoBaHue. [locTpoeHne mareMaTM4eCKUX MOJENIEW JIMHEHHOIO
nporpammupoBanus. OOmias 3ajada JIMHEHMHOTO IporpamMMmupoBanud. [paduueckuii u
CUMILIEKCHBIM METOJIbI PEIICHUS 3a7a4d JUHEUHOTO MPOrpaMMUpOBaHusl. J{BOMICTBEHHbIE
3a7la4i JIMHEMHOro IporpammupoBanus. [IpaBuiia cocraBieHUs: JBOMCTBEHHBIX 3a/ad.
3amaqn 1eIOUMUCICHHOTO JIMHEHHOTO MporpaMMupoBanud. ['padudeckuii MeTo, METo
BeTBEW W  rpaHul, Metod lomopu. TpancmoprHas  3agada  JIMHEHMHOIO
nporpammMmupoBaHus. [locTaHOBKa TPaHCIIOPTHOM 3a]1a4M, €€ MareMarudecKkas MOJIEIb U
ceorctBa. [locTpoeHne nepBOHAYAIBHOIO ONOPHOIO ILIaHA. MeEToX ITOTEHIHAJIOB.
3agaya 0 HasHadueHUsAX. [locTaHOBKAa 3a7auv O HA3HAYEHUSAX M €€ MAaTeMAaTHYeCKas
Mozeinb. Benrepckuii anroputm. [IpuMeHeHne METOA0B JIMHENHOTO MTPOTPaMMHUPOBAHUS
IUTsL MOZICTIMPOBAHUS IPUKIAJIHBIX U HHPOPMALTMOHHBIX POLECCOB.

3. MeToabl HeJIMHEHHOTO MPOrPAMMMPOBAHUSA. {JIEKIUA C Pa300pOM KOHKPETHbIX
curyaumi} (44.)[7,11,12] OOmas 3amaya HEJIMHEHMHOro MPOrpaMMUPOBAHUS.
['paduueckuii Meron pemieHHusl 3afady HEJIMHEMHOIO MPOrpaMMHUpPOBaHMS. 3ajadu
0e3ycnoBHOM onTuMu3anuu. HeoOxomuMble W JOCTATOYHBIE YCIOBUSA 0€3yCIOBHOTO
AKCTpEMyMa. 3a/layd Ha YCJIOBHBIM AKcTpemMyM. Meron MHoxwutene Jlarpanxka.

Brimykiioe  nmporpammupoBanue.  Teopema  Kyna-Takkepa. KBanparnunoe
nporpammupoBanne. Meron ®dpanka-Bonbda. [panueHTHbIE METOMBI pelIeHUs 3a7a4
HEJIMHEMHOTO IIPOrpaMMHUPOBAHMUS. [Ipumenenue METOJI0B HEJIMHENHOTO

MPOTPAMMUPOBAHMST ISl  MOJACIWPOBAHUS TMPUKIATHBIX W HHPOPMAITMOHHBIX
IIPOIIECCOB.

4. Meroapl AMHAMHMYECKOr0 MNPOrPaAaMMHUPOBAaHMs. {JIEKHUSA C 3apaHee
3alJIAHMPOBAHHBIMHU omuOKkamu} (44.)[7,11,12] OcHOBHBIE MOHATHS U MOCTAHOBKA
3a7a4 JAMHAMHUYECKOrO MporpaMMupoBaHus. [IpyHUMO ONTHUMAIbHOCTH. YpaBHEHUE
bennmana. OOmee omnucaHue mponecca  MOJAETUPOBAHMS U MOCTPOCHUS
BBIYMCIIUTEIBHON  CXE€Mbl JUHAMHYECKOTO MporpamMMupoBaHus. OnTUMajgbHOE
pacripeneneHue pecypcoB. OnrumanbHOE YyIhpaBiieHHe 3anacamu. OnTuMasbHas
CTparerusi 3aMeHbl 000pyIOBaHUA. 3ajaud O MapuipyTusanuu. JleTepMUHUpPOBAaHHBIC
nporecchl. CToXacTUUeCKHE 3a]a4l TMHAMUYECKOTO TPOrPaMMHUPOBAHUSL.




5. Mertoabl ceTeBOro IUVIAHUPOBAHUSI W YyNpaBiieHUsl {JIeKIUA ¢ pa3dopom
KOHKpeTHBbIX cutyanuii} (34.)[7,11,12] Ha3znauenue u 061acTu MpUMEHEHUS CETEBOTO
IJIAHUPOBAHUS W ympaBiieHus. VcTopusi CETeBOro IIAHUPOBAHUS W yIPaBICHUS.
ITocTpoenue cereBbix Mmoaeineil. CeTeBasi MOJEb U €€ OCHOBHBIE 3JIEMEHTHI. [Iopsaaok u
MpaBUJia MOCTPOCHUS CETEBBIX IpauKOB. YopsigoueHue ceteBoro rpaduka. [lonstue
nmyTu ceteBoro rpaduka. Kputuueckuid myTh. PacdeT W aHaiIM3 CETEBBIX MOJETEH.
Bpemennbie mapameTpnl cereBbix rpadukoB. CeTeBoe IUIAaHUPOBAHUE B YCIOBHUSAX
HeonpeaeneHHocTH. KoapduuneHT HanpsskeHHOCTH paboThl. AHANW3 U ONTUMU3AIUS
cereBoro rpaduka. OnTUMH3aLKs CETEBBIX MOJICTIEH.

IpakTuyeckue 3ansarus (164.)

1. Meroabl JMHEHHOr0 mNporpaMMupoBanus.(24.)[7,11,12] MoaenupoBanue
MIPUKIIAIHBIX ¥ UH(MOPMAIIMOHHBIX IIPOIECCOB C MCIOJIb30BAaHUEM METOJOB JIUHEHHOTO
nporpaMmupoBadusa. OOmas cxemMa IIOCTPOCHUS MAaTeMAaTHUYCCKUX MOJCIICH 3ajad
JUHEHHOTO0 IPOTrpaMMHUpPOBAHHE (BBOA IIEPEMCHHBIX, (POPMHPOBAHHE IICIICBOM
dbyHskin, GOpMHUpPOBaHUE OTPAaHWYCHHH, HAJIOKEHHE YCJIOBHU HEOTPHUIIATEIbHOCTH).
Pemenne 3amad JMHEWHOrO MPOrpaMMHUPOBAHMS TpaPUUECKUM M CHMILIEKCHBIM
MeTofaMHu. Perenne 3a1a4d eJI0uMCICHHOTO TPOrpaMMUpPOBaHus MeToioM ['omopu.

2. TpancnmoprHass 3aja4ya JIMHEHHOI0 TNPOrpaMMHMPOBAHUA W 33jJa4a O

Ha3HaYeHusx.(24.)[7,11,12] Pemienue TPaHCIIOPTHOM 3aJ1a4u JIMHEHHOTO
MPOrpaMMHUPOBAHUSI METOJOM TMOTEHIManoB. llocTpoeHne Moaenu TpaHCIOPTHOU
3aJ1a4ud. Hcnons3oBanue CBOICTB TPAHCIIOPTHOM 3aJ1a4ud. Haxoxneunue

[IEPBOHAYAJIBHOTO OIOPHOIO IUIAHA METOIOM CEBEPO-3allalHOr0 yIia M METOIOM
MOTEHIMAJIOB. Pelienue 3a1aun 0 Ha3HAUYCHUSIX BEHIePCKUM aIroputMoM. Iloctpoenue
MAaTeMaTUYECKOW MOJIEIIN 3a]1a41 O HA3HAUYCHUSX.

3. Meroasl HeJuHeWHHOro mnporpammupoBanus.(34.)[7,11,12] Mopenupoanue
NPUKIAIHBIX W HMHPOPMAIIMOHHBIX MPOLECCOB €  HCIOJb30BAHUEM METO/IOB
HEJIMHEMHOTO MpOrpaMMUpOBaHus. Pelienne 3agad HEIMHEWHOTO NPOTrpaMMHUPOBAHUS
rpadudecKuM MeToloM. PereHne 3amad Ha O€3yClIOBHBIM dKkcTpemyM. [Ipumenenue
HEOOXOJUMBIX U JOCTATOYHBIX YCJIOBHI O€3yCIOBHOIO 3KCTpeMyMa. Perienue 3a1ad Ha
YCIJIOBHBIA 3KCTPEMYM C HUCIIOJIB30BaHUE METOAA MHOXHUTENer Jlarpanxka. [Ipumenenue
teopembl KyHa-Takepa [iig pelieHus 3a1ad BbIMYKJIOTO NMporpaMMUpoBaHus. Pemienue
3aJa4  KBaJpaTU4YHOIO  MpOTpaMMHUpOBaHus.  PemieHue  3amad  HEJIMHEWHOTO
MIPOrpaMMHUPOBAHUS TPATUEHTHBIMU METOJIAMH.

4. KonTponsnass  pabora "Metoabl  JIMHEHHOIO U HEJIMHEHHOI 0
nporpammupoBanus'.(14.)[7,11,12]

5. MeTtoabl AMHAMHMYECKOro mnporpammupoBanms.(44.)[7,11,12] Mopenupoanue
OPUKIAAHBIX W HWHQOPMAIMOHHBIX  IMPOIECCOB  METOJAaMU  JTMHAMHYECKOTO
nporpamMmMmupoBaHus. Pemienue 3amaum o Kpardamem nyTtu. Pemenwe 3amaum
pacripenienieHus pecypcoB. Peienne 3agaun o0 mHBecTunusx. Pemienue 3amaun 00
ONTUMAJIBHOM PACIpPEICICHUU CPEACTB MEXIYy NpeAnpuarusiMu. Pemienue 3amadud o
MOBBIIICHUN HAJCKHOCTU PAJAMOIICKTPOHHOM amnmaparypsl. PemeHue 3agadnd 3amMeHbl
obopynoBanusi. IlocTpoeHue onTuManbHOMN MOCJIEIOBATEIbHOCTA ~ OlEepaliui B
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KOMMEPUYECKOUN AEATEIIBHOCTH.

6. MeToabl ceTeBOr0 IUIAHMPOBAHUA M ynpasiaeHud.(34.)[7,11,12] Iloctpoenue
CEeTEeBBIX MoOjeNe. YmopsaoueHue ceTeBoro rpaduka. Pacuer KpuUTHUECKOTO ITYTH.
Bbluncienre BpeMEHHBIX MapaMeTpoB ceTeBoro rpaguka. Pemenue 3amad cereBoro
IUIAHUPOBAaHUA B YCIOBHUSX  HeompeneneHHOcTu.  Pacuer  koaddunuenta
HaIPsSHKEHHOCTH pa00Thl. AHAJIN3 U ONTUMHU3AIIUS CETEBOTO Ipaduka.

7. KoutposbHas padora "Meroabpl IMHAMHMYECKOr0 MNPOrPAMMHPOBAHHUA U
cereBoro miianuposanus' .(14.)[7,11,12]

CamocrosiTesbHas padora (1124.)
1. IToaroroBka K NpakTUYecKnUM 3aHaTuAM.(324.)[4,7,9,10,11,12]
2. IloaroroBka K TeKylieMy KOHTPOJIIO YCIIeBAeMOCTH (KOHTPOJBLHBIM padoram).
(164.)[4,7,9,10,11,12]
3. Bobinosinenune KYPCOBOM pa6ormb1.(504.)[2,4,7,9,10,11,12] Pa3zpabotka
MPOTrPaMMHBIX KOMIIOHEHTOB sl IPOBEICHUS UCCIEA0BATEIIbCKUX PaOOT.
4. IloaroroBka k 3a4ery.(144.)[4,7,9,10,11,12]

Cemecmp: 8
OO0beM TUCIUTIIMHBI B ceMecTpe 3.€. /dac: 4 / 144
dopMa NMPOMEKYTOUHOM arTecTalun: IK3aMeH

Buabl 3aHsITHI, MX TPYI0EeMKOCThb (4ac.) O0beM KOHTAKTHOH padoThl
Jlexmuun JlaGopaTopHble I[IpakTHyeckue CamocTosiTeJIbHAS o0yuarouierocsi ¢ npemnoaaBarejaemM
pa6oTsI 3aHATHSA pabora (4ac)
16 16 16 96 57

JlekunonHnple 3ansaTus (164.)

1. MeTtogoioru4ecKkue OCHOBbI HMHUTAIHOHHOIO MOJEJUPOBAHUSA. {JIEKIHSA C
pa300poM KOHKpPeTHbIX cutyanuii} (24.)[4,10,11,12] CymHOCTP HUMHUTALIMOHHOTO
MozaenupoBanre. (OCHOBHBIE JTalbl WMUTAIMOHHOTO MOJACIHPOBAHUS. Bunsi
MMUTAIMOHHOTO MoJenupoBaHusi. [IpUHIMIBI MOCTPOEHUS] UMHUTAIMOHHBIX MOJEIIEH.
OcCHOBHbBIC HAINpPaBJICHUS U TEPCHEKTUBBLI PA3BUTHUS UMUTAIIMOHHOTO MOJICIUPOBAHUS.
[IpenmyiiecTBa U HEAOCTATKU UMUTAIIMOHHOTO MOJICIMPOBAHMS.

2. HHcTpyMeHTAa/IbHBIE CPeACTBA HMHMTAIMOHHOIO MOJeJUpOBaHusA. {C
3JIeMEHTAMH JJIEKTPOHHOr0 O00y4YeHHMsl W [MCTAHIMOHHBIX 00pPa30BaTeIbLHBIX
TexHooruii} (24.)[9,10,11,12] BriGop UHCTPpYMEHTAIBHOTO CPEACTBA JJISI TIOCTPOCHUS
UMUTALUOHHOM MOJIEIH. Knaccuduxanus MHCTPYMEHTAJIbHBIX CPEICTB
MMHUTAMOHHOTO  MojenupoBaHus.  COBpEMEHHBIE  CHUCTEMbl  MMUTALIMOHHOTO
MozaenupoBanusi. (OCHOBBI CUCTEMATU3AIUMU SI3bIKOB UMHUTAIMOHHOTO MOJEIUPOBAHUS.
CpaBHUTENBHBIA  aHAIM3  SI3BIKOB  HMMHUTAIMOHHOTO  MojenupoBaHusa. llakeTsl
MPUKIAHBIX MPOTpaMM MOJEIUPOBAHUSI CUCTEM. ba3bl JaHHBIX MOJEIUPOBAHUS.
['uOpuaHbIe MOACIHUPYIONINE KOMIUIEKCHI. Pa3paboTka mporpaMMHBIX KOMIIOHEHTOB JJIS
MIPOBECHUS UCCIIEIOBATENBCKUX PAOOT.

3. CrarucTnueckoe MOIeJIMPOBAHME TMPUKJIAAHBIX HW HH(OPMALMOHHBIX
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NMpoueccoB. {JleKHusi ¢ Ppa3dopoM KOHKPeTHBIX curyammii} (24.)[4,11,12]
Craructudeckoe wmomenupoBanne Ha OBM  (merom Monrte-Kapimo) :  oOmas
XapaKkTePUCTHKA METOAA; MAaIlIHHAA reHepanus MCEBAOCTYYalHbIX
MOCJIEIOBATEIIBHOCTEM; MNPOBEPKA W YIYUIICHUE KauyecTBa IMOCJIEN0BATEIbHOCTEN;
MOZEIUPOBAHUE CIy4YalHBIX BO3ACHUCTBUU. MoaenupoBaHue Cily4yalHbIX BEIUYUH,
COOBITHI U MPOIIECCOB.

4. MoneaupoBaHue CJIAY4YailHbIX NMOTOKOB M CHCTEM MACCOBOI0 OOC/IY:KUBaHMS.
Cern Ilerpu. {lekuusi ¢ pa3dopoM KOHKpeTHbIX cutyaumii} (44.)[3,4,8,9,11,12]
Mogenu ciaydaiiHbIX MOTOKOB. BHIIBI TTOTOKOB M crmocoObl WX 3amanus. [Ipocredmuii
notok. [loroku ¢ orpanuueHHbIM mocieaeicTBueM. HopmanbHBIA TOTOK COOBITHIA.
Camornonio6nbie ((hpakTanbHbIe) MOACIN CIyYalHbIX IOTOKOB. BBeneHnue Bo (ppakrabl.
Camornonnobubie ((ppakTanbHbIC) CIyYaiiHbIE TMPOIECCHI. Bunbr camomnomoOHbIX
CIIy4allHBIX TIOCJIeOBaTeNIbHOCTEH.  MomenupoBaHue CaMOIOIOOHBIX CITyYalHBIX
MIPOLIECCOB. Monenu cucteM MaccoBoro ooOcayxuBanusi. Cucrema MacCOBOTO
oOCiy>)KMBaHUsI C OTKa3aMU. YpaBHEHHS OpiaHra. YCTaHOBUBIIMKCS PEKUM
obciykuBanus. @opmynsl Dpianra. CucteMa MaccoBOro OOCITYKUBAHUS C OKUIAHUEM.
Cucrema CMEIIAHHOTO THUIIA C OTPAaHMYEHUEM IO JiuHE ouepenu. CTpykTypa CeTH
ITeTpwu. MonenupoBanue HMHGPOPMAIIMOHHBIX CHCTEM C TMomollbio cetelt Ilerpw.
Amnanus cereit [lerpu.

5. IlnaHupoBaHMe KCIEPUMEHTA. {JIEKIHMsI C Pa300poM KOHKPETHBIX CHUTyaIluii}
(44.)[5,6,11,12] OcHOBHBIE TOHSTUSA IUIAHUPOBAHMUS OJKcHepuMeHTa.  DakTopHOE
MPOCTPAHCTBO, KiaccuduKaius (PAKTOPOB W THUIIBI MJIAHOB AKCIIEPUMEHTOB. [loyHbIN
bakropHbIii 3KCTIEpUMeHT. J[poOHBIN (hakTOpHBIN dKcTiepuMeHT. OCHOBHBIE MPUHIIUTIBI
IJIAHUPOBAHUS FKcriepuMeHTa. CTpaTernuyeckoe MJIaHUPOBAHUE SKCIEPUMEHTA U €ro
aTanbl. TaAKTUYECKOE TIIAaHUPOBAHUE IKCIIEPUMEHTA.

6. O0padoTka pe3yjbTATOB HMUTANMOHHOIO JKCIIEPUMEHTA. {JIeKIUS ¢ pa3dopom
KOHKpPeTHBbIX cutyanmii} (24.)[4,5,11,12] OOpabGotka u aHaIuW3 pe3yJabTaToOB
DKCIEPUMEHTA Ha OCHOBE PErpeCcCCUOHHOTO aHaau3a. OCHOBHBIE MTOHSATUS
KJIACCUYECKOTO PETPECCUOHHOIO aHaIu3a. Pacuer xkoa(dduirieHTOB ypaBHEHUs
perpeccun.  CrarucTHYECKM aHalW3 ypaBHEHHs perpeccun.  MHTepnperanus
ypaBHeHHs perpeccun. OOpaboTka M aHaAIW3 PE3yJIbTaTOB KCIIEPUMEHTA HAa OCHOBE
TUCIIEPCUOHHOTO aHau3a. OnHodakTopHBIi TUCIIEPCUOHHBIN aHaJu3.
JIByX(haKTOpHBIN JUCTIEPCUOHHBIN aHAJIU3.

IpakTuyeckue 3ansarus (164.)
1. MeTon0/10rM4ecKHe OCHOBbI MMHUTAIMMOHHOIO MoJeaupoBaHus. {0ecexa} (44.)
[4,7,10,11,12] O6cyxaenne BompocoB. OCHOBHBIE IOHSATHS MOJCIHPOBAHUS: OOBEKT,
KJIacC, OTHOUIEHHUE (CBSI3b), CHUCTEMA, DBJIEMEHT, CTPyKTypa. (OCHOBHBIE TOHSTHUSA
MMHUTAIIMOHHOTO  MOJICIUPOBAHUA:  IpoIlecc, pabora coObITHE, TpaH3aKT.
PazHoBuHOCTH (HampaBieHMS) HMMHUTAIMOHHOTO MojaeiaupoBanus. Kiaccudukamms
BHJIOB CTaTHUCTHYCCKOTO YHCICHHOIO MOJCIMPOBAHMSA IO THITY pEIIaeMbIX 3ajad.
DTanbl UMUTAITMOHHOTO MOJIEIUPOBAHUS CIOKHBIX CUCTEM: (POPMYJIMPOBKA MPOOJIEMBI,
ompenieNieHne TpaHull, (GOpPMYJIHpPOBKAa M pa3padOTKa MOIENIH, IMOATOTOBKA JaHHBIX,
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TPaHCIALIMS MOJENH, OLEHKAa aJeKBATHOCTH, CTPATETUYECKOE U TaKTUYECKOE
IJIAHUPOBAHUE, TOCTAHOBKA HSKCIEPUMEHTA, aHAlU3 pe3ylbTaTOB MOJEIUPOBAHUS,
peanuzanus W JOKYMEHTHUpOBaHUE. MeToapl MMHUTAIMOHHOTO  MOJIETUPOBAHUSA:
CUCTEMHasi  JIMHAMHUKa,  JIUCKPETHO-COOBITUMHOE  MOJICTUPOBAaHUE,  areHTHOE
MOJICJIMPOBAHKE, CUTYalIMOHHOE MOJICTUPOBaHUE. YPOBHU aOCTPaKIIMU UMUTALIMOHHOTO
MojaenupoBanusi. OCHOBHBIE HaIlpaBiIEHUS] W MEPCHEKTUBBI PA3BUTUSI UMUTALIMOHHOTO
MoaenupoBanus. O6JacTu MPUMEHEHUS UMUTAIIMOHHOTO MOJICIMPOBAHMS.

2. UHcTpyMeHTAJIbHBIE CPEICTBA HMUTALIMOHHOTO MOAeJUpPoBaHus. {0ecena} (24.)
[9,10,11] O6c¢cyxnenue BonpocoB. CucreMaTu3alys U CpaBHUTEIbHBIA aHAIHU3 SI3bIKOB
MMHTAMOHHOTO MOJIEJIUPOBAHUS. Bo3moxnocTu Cpelibl UMUTAIMOHHOTO
monenupoBanus ExtendSim ans pazpaboTku U MCCIEIOBaHUS TUCKPETHO-COOBITHIHBIX
Moneneir. HasnaueHme m Bo3MmokHOCTH cucteM Powersim, AnyLogic, GPSS World,
Arena, Plant Simulation u T.11.

3. HNmMuTauuoHHOe CTAaTHUCTHYeCKoe MoaeaupoBanue. {0ecena} (2u.)[4,11,12]
OOcyxnenre BompocoB. MMuUTallMOHHAS CTaTUCTUYECKass MOJEIb U CpPaBHEHUE C
aHaJTUTUYECKON MojieNblo. HasHaueHue JaTYMKOB CIIy4alHBIX YMCET B UMUTAIMOHHOM
MoaenupoBann. CrocoObl (POpMHUpPOBaHMS CIIy4aWHBIX YHUCET B AJITOPUTMHUYECKHUX
JaTYhKax CIy4alHBIX dYHUCeI. CrnocoObl MPOBEPKU  JTaTYUKOB PABHOMEPHO
pacripeieICeHHbIX ClIydaHbIX uncesl. Onucanne MOACIUPOBAHUS €IUHUYHBIX COOBITHM,
MOJIHOM TPYMNIbl HECOBMECTHBIX COOBITUH, COBMECTHBIX HE3aBUCUMBIX COOBITHH.
MogaenupoBanue ciaydadHbIXx TporeccoB. CrocoObl MPOABMKEHUS MOAAIBHOTO
BPEMEHHU B UMUTALIMOHHOM MOJENH, UX JOCTOMHCTBA U HENOCTAaTKU. BuIbl BpeMEHU B
MMHUTAIMOHHOM  MOAENHpoBaHuU. [IlpuMepbl HMUTALIMOHHOTO  CTaTUCTUYECKOTO
MOJIETTUPOBAHUSI IPUKIIATHBIX U WH()OPMAIIMOHHBIX MPOIECCOB

4. MopgeanpoBaHue CJAY4YallHbIX MOTOKOB M CHCTEM MACCOBOIO OOCTY:KUBAHUS.
{Tpennnr} (2u4.)[1,4,11,12] OOm1as xapakKTEpPUCTHKA CUCTEM MAacCCOBOTO OOCTY>KWBaHHUS
(CMO). Crpykrypst u Bugel CMO. Onucanue ¢ynkuuonuporanne CMO.
OddextuBHoct u xapakrepuctuku CMO.  OOmmMe NPUHLIUINBI MOJEIUPOBAHUS
NPUKIAAHBIX U MH(DOpPMAIIMOHHBIX TpoleccoB ¢ nomouipio CMO. Pemienue 3amay Ha
MozaenupoBanre CMO METOIOM CTaTUCTUYECKUX MCIIBITAHUM.

5. Cetu Ilerpu {Tpenmnur} (24.)[8,9,11,12] ®opmansHoe onpenenenue ceru llerpu.
I'padmueckoe mpencraBienue cered Ilerpu. MapkupoBka ceteit I[letpu. IlpaBuia
BbIoJHeHUs1 cered llerpu. MopenupoBanue cucreM Ha ocHoBe cered llerpu.
MonenupoBanue B3aMMOJACHCTBYIOIIMX IIPOLIECCOB NapasuIeNIbHbIX CHUCTEM. J3ajadu
aHamm3a cerent lletpu.  Metonpl ananusa: AEpeBO AOCTUKUMOCTH, MATPUYHbBIE
ypaBHeHUs. Pemienue 3a1a4 Ha noCTpoeHue U aHaiu3 cereu [lerpu.

6. IlnanumpoBaHMe JKCHEepMMEHTA. AHAJIM3 W WHTEpHpeTAllUsl Pe3yJbTATOB
MoneaupoBanus. {rpenunr} (44.)[5,6,11,12] M3yueHue U OCBOCHHE METOAUKHU
COCTaBJICHMSI W TMPAKTHYECKON pealu3aluu TMOJHOr0 H JApOoOHOro (hakTOPHOIO
skcriepumenTa. Ompeaenenue ¢daktopoB. OrnpeeneHue OCHOBHOIO, HHUXHErO U
BEpXHEro YpOBHEW (akTOpoB, a Takke HHTEpBaa BapbupoBaHus. KomupoaHue
(akTOpOB W  COCTaBJIGHME MATpHUIIbl IUIaHUpOBaHUA. Peanuzanus MaTpuilbl
IJIAHUPOBAHUS, TMPEIBAPUTEIIBHO PaHIOMU3HPYS TPOBEACHUE OIBITOB BO BPEMEHH.
Pacuet k0o3(duiineHTOB perpeccuu W MpoBepKa MX 3HAUUMOCTU. [IpoBepka rumoresbl
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aJICKBaTHOCTH HaWJICHHOW JTUHCWHOM MOJICIIH, CBSA3BIBAIOIICH CpeaHe-apu(dMETHISCKOe
OTKJIOHEHHWE C He3aBUCUMBIMH (akTopamu. [lepexon k pu3ndeckum nmepeMeHHbBIM.

JlaGoparopubie padorsl (164.)
1. MoaesupoBaHue CJOyYalHBIX YHUCEJ € 3aJaHHBIM 3aKOHOM pacnpeaeieHus.(24.)
[4,10,11,12] M3yueHne METOAOB MOACIMPOBAHMS CIyYalHBIX BEJIWYUH C PA3IMYHBIMU
3aKOHAMU pacrpeesieHUs] U MPOBEPKU WX KadecTBa, HaMOOJee 4YacTO HCIOJb3yEeMbIX
MPU UMUTAIIMOHHOM MOJICJIMPOBAHUM TMPUKIAJAHBIX M HUHGOPMAIMOHHBIX MpoIeccax.
MonenupoBanue CIlydallHbIX 4YHMCEI C 3aJaHHBIM 3aKOHOM DPaclpeielieHUs ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTUH U  MPHUKIATHBIX
MPOTrPAMMHBIX CPEJCTB MMHUTAIMOHHOTO MOJEIHpOBaHuA. Pa3paboTka mporpamMMHBIX
KOMITOHEHTOB [IJIsl TIPOBEICHUSI MCCIENOBATENIbCKUX PAbOT, IMO3BOJSIONIUE TOTy4YaTh
HA0OpBI 3HAYEHUH CIIyYaHBIX BEJIMYWH, UMEIONIUX TPU BUIA 3aKOHOB PACIIPEICIICHUS:
PaBHOMEPHBIH, TOKA3aTeNIbHBIN (3KCIOHEHIIUATIbHBIN ), HOPMAJIbHBIM.
2. Mertoa crarucTuueckux ucnbiTanuii MonTte-Kapio.(24.)[4,11,12] Pa3paborka
MPOTPaMMHBIX KOMIOHEHTOB, BBIUMUCIISIIONIMX IUIOMAAL U O0OBEM 3aJlaHHOU (PUTYPHI C
nomotibio Metoga Monte-Kapiio (Metona craructuyeckux ucnbeiTanuii) . [IpoBegaenue
OLIEHKM TOYHOCTH PEe3yJIbTaTOB, MOIYy4YEHHBIX MeTogoM MonTte-Kapio.
3. MoneaupoBanue MHPOPMALMOHHBIX cHCTeM ¢ moMoiubio cereil Ilerpu.(24.)
[3,8,9,11,12] M3yuyeHue TEXHOJOTUNA MOJECIUPOBAHUS 3aJaHHON HHQPOPMAIIMOHHOM
cucteMbl ¢ momombio ceredt Ilerpu. Iloctpoenue rpaduueckoro mpencTaBieHUs
CUCTEMBI CEThIO [lerpu (c UCII0JIb30BaHUEM
MPUMUTUBHBIX COOBITHI). AHAIU3 CETH IyTEM IMOCTPOCHHS JepeBa JIOCTUKUMOCTH.
Pa3zpaboTka mporpaMMHBIX KOMIIOHEHTOB JIJIsi TIPOBEJCHUSI MCCIEIOBATEIbCKUX PaboT,
MOJIETTUPYIOMIUX Tporiecc GyHKIMOHUpOoBaHus ceTH [leTpu.
4. MonenupoBaHue OJHOKAHAJBHOW CHCTEMbI MAacCOBOr0 OOCIYKMBAHUS C
oTrkazamu.(24.)[1,4,11,12] N3yyeHne TEXHOJIOTHU AHAJTUTUYECKOTO U CTATUCTHYECKOTO
MojenupoBanusi onHokaHanbHBIX CMO c otkazamu.  Pa3paboTka mHporpaMMHBIX
KOMIIOHEHTOB /i1 TMPOBEACHUS  HUCCIEAOBATEIIbCKUX  paloT, peAN3YIOIINX
AHAINTUYECKOE U crarhuctuueckoe  MoaenupoBanne CMO. Pacuer noxaszarenei
s dextuBHOCTH cucTeMbl. CpaBHEHHE PE3Y/IHTATOB AHATUTUYECKOTO U UMUTAIIMOHHOTO
MOJIETUPOBAHUS.
5. MoneanpoBaHue MHOIOKAHAJIBbHOW CHCTEMbI MAacCCOBOI0 OOCIYKMBAHUS C
ouepenbio.(44.)[1,4,11,12] N3ydyeHue TEXHOJIOTUM aHATUTUYECKOTO U CTATUCTUYECKOTO
MonenupoBanust MHorokaHanbHbIx CMO ¢ ouepenpto. Pa3paborka mnporpamMMHBIX
KOMITOHEHTOB  JUISI  TPOBEJCHUS  WCCJIENOBAaTEIbCKUX  PAabOT,  pean3yIomux
aHaJTUTUYECKOoe M craructuiueckoe wMoxaenupoBanue CMO. Pacuer mnokazarenei
s dexTuBHOCTH cucTeMbl. CpaBHEHHE PE3yJITaTOB AaHATMTHYECKOTO U UMHUTAIIIOHHOTO
MOZEIUPOBAHHS.
6. IlnanupoBaHWe »JKCHEPUMEHTA. AHAJWU3 W HHTepHpeTanus Ppe3yJbTaToB
MoaenupoBanns.(44.)[4,5,6,11,12] M3ydyenue U OCBOCHME METOJIUKH COCTABJICHUS U
MPAaKTUUYECKOW peanu3aluy TOJHOTO ¢ APOOHOTO (DAKTOPHOTO HSKCIEPUMEHTA.
Omnpenenenue ¢akropoB. OmpeneseHHe OCHOBHOIO, HUXKHETO W BEPXHETO YPOBHEU
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(hakTOpOB, a TakKe MHTEepBaJIa BapbupoBaHusi. KogupoBanue (pakTopoB M COCTABICHUE
MaTpullbl TUIAHUPOBaHMWA. Peanuzanuss MaTpuilbl IJITAHUPOBAHUS, IPEIBAPUTEIIHLHO
PaHIOMM3UPYS MPOBEACHHUE OINBITOB BO BpeMeHHU. PacueT ko3¢ puiineHToB perpeccuu u
MpoOBEpPKa MX 3HAYUMOCTH. [IpoBepka rumoresnl aJeKBaTHOCTH HAWJCHHOW JIMHECWUHOMN
MOJICJIH, CBSI3BIBAIOLICH CpelHe-apu(PMETHYecKoe OTKJIOHEHHE C HE3aBUCUMBIMU
daxtopamu. Ilepexon k Qusnueckum nepeMeHHbIM. Pa3paboTka mporpaMMHBIX
KOMIIOHEHTOB  JIJI1  TMPOBEJICHUS  HCCIEIOBAaTEIbCKUX  pabOT,  pealu3yroIuX
IJIAHUPOBAHUE DKCIIEPUMEHTA.

CamocrosiTesibHas padora (964.)
1. IMoaroroBka Kk 3amure Jadoparopubix pador.(324.)[1,3,4,5,6,8,9,10,11,12]
N3yyeHne KOHCIEKTa JICKIIMKA, OCHOBHOW W JOMOJHUTEIBLHOW JUTEPaTypbl IO BCEM
TeMmaM Kypca. [ToaroroBka 0oTBETOB Ha BOIIPOCHI K JIAOOpaTOpHBIM paboTam.
2. BbinosHeHue pacdetHo-rpaduueckoii padorn1.(284.)[1,2,3.4,5,6,8,9,10,11,12]
Pa3paboTka nmporpaMMHBIX KOMIIOHEHTOB JJIsl IPOBEJICHUSI UCCIIEI0BATEILCKUX PaloT.
3. lloaroroBka k 3xk3ameny.(364.)(1,2,3,4,5,6,8,9,10,11,12]

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 00ECIEYECHUS CAMOCTOSATEJIbHOW PadOThI
00y4YaromuXxcs Mo JUCHUIJINHE

Jlns kaxkaoro oOydaromierocsi o0ecredeH WHANBUyalbHbI HEOrpaHUYEHHBIN
JOCTYM K 3JIEKTPOHHO-OMOMMOTEUHBIM cucTeMaM: JlaHb, YHUBEpCUTETCKAsT OMOIMOTEKA
OH-JIalfH, dJeKTpoHHOU OuoOmuoreke ANT[TY U K 27IeKTPOHHOM HWHQPOPMAIIMOHHO-
o0Opa3oBaTebHOU Cpejie:

1. HpoGszko O.H. JlaGoparopubie paboTel 1o Kypcy «MogenupoBaHue
MH(OPMAIIMOHHBIX TMPOIIECCOBY [DIEKTPOHHBIN pecypc]|: Meroqudyeckue yKa3aHus IO
BBITIOJTHEHUIO ~ JA0OpaTopHBIX  paboT 1o  aucuuiuiiHe  MojenupoBaHue
WH()OPMAITMOHHBIX MPOIIECCOB HaIpaBJICHUS
230100 «MuadopmMaTka W BBIYUCIHUTENIbHAS TEXHUKa» .- DJIEKTPOH. AaH. — bapHayr:
AntI'TY,

2015. -55 C. Pexum JOCTyTIA:
http://elib.altstu.ru/eum/download/ivtib/uploads/drobyazko-o-n-ivtiib-
5535cfc74a013.pdf

2. IleBuenko, A.C. MogenupoBaHue TMNPUKIATHBIX U HHPOPMALMOHHBIX
MPOLIECCOB: METOJIMYECKHE PEKOMEHJALMKM MO HAMMCAaHUI0 KypCOBOM paboOThI IS
ctynentoB UBT Bcex dopm oOyuenus /A.C. llleBuenko; PyOrioBckuii MHAYyCTpHATbHBIN
UHCTUTYT. — Py61oBck: PN, 2021. — 14 C. URL:
https://edu.rubinst.ru/resources/books/Shevchenko A.S. Modelirovanie prikladnykh i
_inphormatsionnykh protsessov_(kurs. rab.) 2021.pdf (mara o6pamenus 01.10.2021)

6. IlepevyeHnb y4eOHOM JTUTEPATYPBI
6.1. OcHOBHas JUTEparypa

3. BeperenwuukoBa, E.JI. Teopetnueckas nanpopmaruka: Teopus cererd [letpu u
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MojaemupoBanne cucteM : [16+] / E.JI. BeperensaukoBa ; HoBocuOupckuii
rOCy/IapCTBEHHBIN TexHuueckuil yHuBepcuteT. — HoBocubupck : HoBocubupckuii
TrOCyIapCTBEHHBIN TeXHUYECKUM yHuBepcuter, 2018. — 82 c¢. : mi.,Trabn. — Pexum
noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576571
(mara obpamenusi: 12.01.2021).

4. Jlucsx, H.K. MonenupoBanue cuctem : yueoHoe nocooue / H.K. Jlucsk, B.B.

Jlucsxk ; HOxublii ¢enepanbHblii  yHUBepcuTeT, HHKeHEpHO-TeXHOIOrHYecKas
akanemusi. — PoctoB-Ha-Jlony ; Taranpor : FOxubii dhenepanbubiii yausepcutet, 2017.
- Y. 1. — 107 c¢. : wun. — Pexum pgocryna: no mnomamucke. — URL:

https://biblioclub.ru/index.php?page=book&i1d=499733 (nara obpamenus: 21.12.2020).
5. Hazuna, JI.W. [InanupoBaHue W opraHu3aiius dKCIEpPUMEHTa: Ja00paTopHbIN
npakTtukyM : [16+] / JL.W. Ha3una, JI.b. Jluxauesa, O.I1. /[BopssHunHOBa ; Hay4d. pea. O.I1.
JIBopssHuHOBa. — BopoHex : BOpOHEXCKMM TOCyAapCTBEHHBIM YHUBEPCUTET
MHKEeHEpHbIX TexHosoru, 2019. — 109 c. — Pexxum pgocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=601551 (nata obpamenus: 23.12.2020).
6. Moucees, H.I'. Teopus minaHupoBaHus U 00paOOTKH IKCIIEPUMEHTA : y4eOHOe
nocoobue / H.I. Moucees, H0.B. 3axapoB ; IloBomkckuil rocynapcTBEHHBIN
TEXHOJOTUYECKUN YHUBEPCUTET. — ﬁOMKap—OHa : T1OBOJKCKMI TrOCYIapCTBEHHBIN
TexHoJorn4yecku yuusepcuret, 2018. — 124 c. : wi. — PexxuM poctyna: 1no nojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=494313 (mata oOpaiieHus:

23.12.2020).
7. Bacunbayk, B. FO. MeToapl onTuMaibHBIX pelIeHH : yueOHoe mocobue / B.

0. Bacunpuyk. — Cankrt-IlerepOypr : Cankr-IlerepOyprckuii rocymapcTBEHHBIN
apXUTEKTYypHO-cTpouTenbHbIi yHuBepcuret, ObC ACB, 2018. — 88 c. — ISBN 978-5-
9227-0876-0. — Tekct : AMeKTpOHHBIN // DiekTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/86431.html (mara oGpamenus:
23.11.2021). — Pexkum mocTtymna: ajisi aBTOPU3HP. MOJIb30BaTENECH

6.2. lononHUTENbHAS TUTEPATYPA

8. KysnemnoB, A.C. Teopusi BBIYUCIHTENbHBIX MpolieccoB : yueOHuk / A.C.
Kysnenos, P.IO. Ilapes, A.H. Kuas3pkoB ; Cubupckuii ¢enepanbHblii YHUBEPCUTET. —
Kpacuosipck : Cubupckuii ¢penepanpubiii yausepcuret (CDY), 2015. — 184 c. : Tabm.,
cxeM. — Pexum noctyma: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&1d=435696 (nara ob6pamenus: 12.01.2021).

9. Teopus nHGOPMALMOHHBIX IPOIECCOB U cucTeM : yueOHuk / FO.}O. I'pomos,
B.E. Hunpux, O.I. WBanoBa, B.I. OpnHonbko ; TamOOBCKHMIl rocynapCTBEHHBIN
TEXHUYECKUN yYHHBEpCUTET. — TamO0B : TamMOOBCKMII roCylapCTBEHHBIN TEXHUYECKUN
yauBepcuter (TI'TY), 2014. — 172 c. : wn., tabn., cxem. — Pexxum pocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=277939 (mara
obparmenus: 23.12.2020).

10. larpoga, I.B. MeToas! nccienoBanus U MOJEIUPOBaHUS HH(DPOPMAITMOHHBIX
MPOIIECCOB U TexHooru# : yuebnoe nmocoodue / I.B. [llarposa, M.H. Tormuues ; CeBepo-
KaBkasckuii (denepanpubiii  yHuBepcuteT. — CraBpomonb : Ceepo-KaBkaszckuit
®enepanbubiii yHuBepcuter (CKDY), 2016. — 180 c. : un. — Pexxum npocrymna: mo
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moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=458289 (mara
obopamenwns: 17.03.2021). — bubnuorp.: c. 178. — TekcT : 3MeKTPOHHBIIA.

7. Ilepeyenb pecypcoB HH(POPMALUMOHHO-TEJIEKOMMYHMKAIIMOHHOH  CeTH
«HTEepHET)», HEOOXOAMMBIX J1JI OCBOCHUS M CHUIINHBI

11. https://cyberleninka.ru/article/n/sistemnoe-modelirovanie-informatsionnyh-
protsessov-proizvodstvennoy-organizatsii/viewer
12. https://intuit.ru/studies/courses/3735/977/lecture/ 14683

8. @oHI OUEHOYHBIX MATEPUAJIOB [JI1 MNPOBEICHUS] TeKYyllero KOHTPOJIs
yCIeBaeMOCTH U MPOMeKYTOYHOH aTTecTaluu

Conepxanue  IPOMEKYTOUHOW  aTTECTAlMM  PACKPBIBAETCSI B KOMILUIEKTE
KOHTPOJUPYIOUIUX MaTepUaioB, MPEIHA3HAYEHHBbIX [JIi MPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO aucuuiuinie TpedoBanusiM PI'OC, koTopble XpaHSITCA Ha
kadenpe-pazpadorunxe PI1J] B meuarHoM Buze u 8 MOC.

®onj olleHOYHBIX MaTtepuaioB (POM) no TUCHUIUIMHE TPEACTABIEH B MPUIIOKEHUN
A.

9. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOITMI, HCIOJIb3YeMBbIX IPU OCYLIECTBJICHUN
o0pa3oBare/IbHOIO  mHpouecca MmO AUCHUILUIMHE, BKJIKOYasg  IepevyeHb
NPOrpaMMHOIo odecrneyeHus 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

I[J'Iﬂ YCIICHIHOTIO OCBOCHUSA NUCHUINIMHBI HCIOJIB3YIOTCSA PECYPCHI 3JICKTpOHHOI>'I HH(bOpMaI_IPIOHHO-
O6p330B3TCJ'IBHOI>i CpCabl, 06paSOBaTeJ'IBHBIe HHTCPHET-IIOPTAJIbI, mIo0aJbHas KOMIIBIOTCPpHAsA CCTb
I/IHTepHCT. B nponecce H3yUCHUA MOUCHUIUIMHBI IMPOUCXOAUT HWHTCPAKTHUBHOC B3aHMMOJCHCTBHUE
06yqa}omer005{ C MMPENoAaBaTeyICM UCpe3 JINYHBIN KaOMHET CTYACHTA.

Nenmn Hcnonb3yemoe nporpaMmMHoe odecriedeHme
1 LibreOffice
2 Windows
2 Pascal ABC.NET
3 PyCharm Community Edition
3 AntuBupyc Kaspersky
4 Python
5 Visual Studio
Nenmm Hcnoab3yemblie npogeccuoHaibHble 0a3bl JAaHHBIX U MH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI
1 becrinarnas snexTponHas Oubnuoreka onnaiH "EanHoe OkHO K 00pa3oBaTelbHBIM

pecypcam" Isi CTyACHTOB W TIpEroAaBaTelield; KaTajor CChUIOK Ha 00pa3oBaTelbHbIC
unTepHeT-pecypesl (http://Window.edu.ru)

2 HanmonanbeHas asnekrponHas Oubnuoreka (HOB) — cBoOonHbIM nocTyn uyutareneil
donnam poccuiickux O6ubnuorek. Conep>KUT KOJJICKIMH OLM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKHUM IIPABOM), & TAKXKE Karajor
W3JIaHUH, XpaHsmuxcs B oudaunorekax Poccun. (http://H36.pd/)
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10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOU 0a3mbl, HEe00X0aUMOii IS
oCyllecTBJIeHHUsI 00Pa30BaTeJIbHOI0 MPoLecca Mo JUCHMUIIJINHE

HaumeHoBaHMe cienMaJIbHbIX MOMeEIEHUH W MOMelIeHUi IJIsl CAMOCTOSITeJIbHOI PadoThl

y4eOHBIC ayIUTOPHUH JUISI IPOBEIACHUS YICOHBIX 3aHATUI

INOMCIICHUA JJIA CaMOCTOSITEILHOMN pa60TBI

MarepuanbHO-TEXHUYECKOE OOECIeYeHre U OpraHu3anus 00pa30BaTEeIHLHOTO
Mpolecca Mo JUCHUILUIMHE JJI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI OCYIIECTBISETCS B COOTBETCTBUU C «[lonoxeHnem o6 00ydeHUr UHBAIUIOB U
JIUIL ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI.
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NPUNOXKEHUE A
®OHA, OLEHOYHbIX MATEPUA/IOB ANA NMPOMEXKYTOYHOM ATTECTALIUU
no AUCUMNNNIUHE «MopgenupoBaHue NpUKAagHbIX U UHPOPMALUOHHDbIX NPOLLECCOB»

1. MepevyeHb oyeHOYHbIX cpedcme 0a9 KomnemeHyuli, popmupyembix 8 pe3ysbmame 0C80eHUSA
oucyunauHel

. Cnoco0
Koa koHTpO/IMpyeMoOil KOMIIETeH U OueHo4yHoOE CPeacTBO
OlLlCHUBAHUA

Kontponupyrommue
Martepualibl 11
3alUThI KYpCOBOM
paboOThI; KOMITJIEKT
Kypconas pabora; KOHTPOJIUPYIOIIUX
3a4eT; SK3aMeH MaTepHuaoB s
3a4eTa; KOMIUIEKT
KOHTPOJIMPYIOIIUX
MaTepuasoB s
JK3aMEeHa

[TK-15: CriocobeH pa3pabarbiBaTh
POTPaMMHBIE KOMIIOHEHTHI JIJISl TPOBEICHUS
MCCIIEIOBATENILCKUX paboT

2. OnucaHue nokazameneli U Kpumepues OUEHUBAHUA KomnemeHyuli, onucaHue wkKan
oyeHusaHusa

OueHvBaemble KOMMNETEHUMW MpeactaBneHbl B pasgene «llepeyeHb NAAHUPYEMbIX
pe3ynbratoB  OOy4YeHWs N0  AUCUUMNAWHE, COOTHECEHHbIX C WHAMKATOPAMKU  OOCTUNKEHUA
KomneTeHuun»  pabouyelr  nporpammbl  AucumMnavHbl  «MogennpoBaHue  NPUKNAAHLIX U
MHPOPMALMNOHHbBIX NPOLECCOBY.

Mpy oueHMBaHMM CHOPMUPOBAHHOCTM KOMMNETEHUMA No gucumnanHe «MopenvpoBaHue
NPUKNALHBIX N UHPOPMALMOHHbBIX NpoueccoB» ncnonbsyetca 100-6annbHanA Wwkana.

Kpurepuii Ounenka no 100- Ouenka no
02JUIbHOM IIKAJIe | TPAAUIMOHHON IIKaJe
CryneHT 0CBOMIJI U3y4aeMbIi MaTepua 75-100 Omauuno

(OCHOBHOM U JOTOJTHUTENbHBIN), CHCTEMHO
Y IPaMOTHO M3J1araet €ro, OCyIeCTBIsET
MIOJIHOE Y NIPABUJILHOE BBIMOJIHEHUE
3a/IaHUI B COOTBETCTBUU C MHIUKATOPAMHU
JIOCTHKEHHUST KOMIICTEHIIUHI, CIIOCOOEH
OTBETUTh Ha JIONIOJIHUTEIIbHbIE BOIPOCHI.

CTyzneHT 0CBOMI U3y4YaeMblil MaTepuall, 50-74 Xopowo
OCYIIECTBIISIET BBHITIOIHEHNE 3a/ITaHUH B
COOTBETCTBHUH C MHIUKATOPAMH
JOCTIDKCHUST KOMITETEHIIUH ¢
HENPUHIMITAAIBHBIMYA OITHOKaMHU.

CTyZIeHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenwvo
OCHOBHOT'O Marepuasa, MpH BIIOJIHEHUU
3aJJaHUH B COOTBETCTBHM C MHIUKAaTOpaMH
JOCTHKEHUS] KOMIIETEHLIUN JIOMyCKaeT
OTJeNIbHbIE OMMOKH, HE CIOCOOEH
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CUCTCMATHU3UPOBATb MAaTCpUall U ACJIaTh
BBIBO/JIBI.

CTYIIGHT HE OCBOMJI OCHOBHOC COACPKAHNC
HU3ydacMoOro mMarcpuaiia, 3aJlaHusd B
COOTBCTCTBUH C MHAUKATOpaAMU
JOCTHKCHUA KOMHeTeHHI/II;'I HC BBIINTOJIHCHBI
HJIW BBITOJHCHBI HCBCPHO.

<25

Heyooenemsopumenvro

3. Tunoesie KOHMpOsibHbIe 3a0aHuUA unu uHole mamepuarndl, Heobxodumeole 0nsa OYEHKU YypPOBHA

docmuiceHusa KomnemeHyuli 8 coomeemcmeuu ¢ UHOUKGMOPGMU

1.3a0aHus Ha pa3pabomky npoepamMmmHbIX KOMITOHEHMO8

KomnereHuusa

MHAMKaTOP AOCTUKEHUA KOMNETEeHLUN

MK-15 CnocobeH paspabaTtbiBaTb NPOrpammHble
KOMMOHEHTbl AN NPOBEAEHUA WCCNeA0BaTe/bCKUX
pabot

MK-15.2 Pa3pabaTtbiBaeT NporpaMmmHble KOMMNOHEHTbI

AN NpoBeAeHMA UCCea0BaTeIbCkMX paboT
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1. Pa3zpaboraiiTe nporpaMMHBIH KOMIIOHEHT JJIsi HAXOK/JICHHs YCIOBHOTO 3KCTpEeMyMa B
3aj1aue, MOJIeIUpPYIoLIel HH(OPMAaIHOHHBIH MPOILECC:
f (x)=xx, —x,x, > extr,
X, +2x, =3,

x +x,=2.

2. PaspaloraiiTe nmporpaMMHBIH KOMIOHCHT A PCIICHHS 3aJadd IEIOYHCICHHOTO
MPOrpaMMHPOBAHHUS:

z(X) =3 +2x, > max
X +x, <13,
-3x, +x, <9,
x20,x,20,x,x,€Z
3. B Tabnume yka3zaHbl OIICHKM BPEMEHHM BEBITIOJHEHHs paboT ceTeBOrOo rpaduka,
JIAHHBIE OTBETCTBEHHBIMH MCIIOJHUTENIMH H IKCHIEPTAMU:

Ne | Pabora OneHKH BPEMEHH BBINOJHEHHS PaOOThI, CYTKH
OnTumMucTHYecKast IleccumucTrueckas Haubonee BeposiTHas
t, (i, j) t, (i, ) t,, (i, j)
1 1(1,2) 5 9 6
2 [ (1,3) 2 7 5
3 [(1,4) 4 10 8
4 |(34) 9 14 11
5 [(2)5) 7 13 10
6 |(4)5) 1 4 3

[TocTpoiite ceTeBoit rpaduk.

PaspabotaiiTe mporpaMMHBI KOMIIOHEHT /JIsi OMPEACICHHA CPEeaHHX (0XKHIAEMBIX)
3HAYCHUH NMpoOaOIGKUTE/IbHOCTH paﬁoT, KPHTHYECKOI'O IYTH U €0 AJIMHBbIL.

[Tonaras, 4To MPOJOIKUTETBLHOCTE KPUTHUECKOTO TTYTH PACIIPEJIENEHA 110 HOPMAJIBHOMY
3aKOHY, HalTH:

a) BEPOATHOCTh TOTO, UTO CPOK BBHIMOJIHEHHS KOMILJIEKCa padoT He MPeBBICUT 17 CYTOK;

0) MakcUManbHOE 3HAYEHHE MPOJIOJIKUTEIILHOCTH BEITIOJHEHHUS MTPOEKTa, KOTOPOE MOKHO
rapaHTHPOBATh C HaJZEKHOCTHIO 0.95.

4, Pazpaboraiite nporpaMMHBIH KOMIIOHEHT JUIA MOJICIHPOBAHHUA CIyHalHOH
BCIMYMHBI, HMCIOIICH  norapudmuyeckoe  pacnpeaencHue ¢ mapamerpom  p=0,3.

XapakTepUCTHKH JTOrapuMUHUECKOTO PacpCACICHHS:

_pk

P(f=k)=m,

k=123,.0<p<1;
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_ —p DE = — p+In(1-p)
(1-p)in(1-p)’ Pa-p2n2(1-p)

O0bem BbIOOpKH N=100. PesynpTaThl NMpEACTaBbTC B BHAC TAOJHIBI IOJTYYCHHBIX

E§

3HAYEHUH Cﬂy‘-{aﬁHOﬁ BCIWYHHEL H COOTBETCTBYHOHIMX MM TCOPCTHYCCKHX H OMIKHPHYCCKHX

BeposiTHOCTE. CpaBHUTE TEOPETUUYECKUE U IMIHUPUUECKUE YHCIIOBBIC XapPAKTEPUCTHUKH.

5. Pazpaboraiite nporpaMMHBIH KOMITIOHEHT, BBIYMCISION[HH C TOMOIIBIO METO/a
MounTe-Kapio o0beM Tena, orpaHHueHHOTO MOBEPXHOCTIMHU:
y2=16—-6x, y?®=2x, z=15.
OtHocHTENbHAS IIOrPELIHOCTh pacyeTa He J0JKHA MpeBbiaTh 5%.

6. TexHonmornueckass cHcTeMa COCTOMT U3 OJHOTO CTaHKa — MHOTOIEICBOro
oOpabarsIBaromiero neHTpa. Ha craHok moctynatoT 3asiBKH Ha M3TOTOBJICHHE JACTANICH B CPETHEM
yepe3 0,5 4. Cpennee BpemMs U3roTOBICHHUS ofdHOM AeTanu pasHo 0,6 4. Eciu npu nmoctynieHnn
3asBKH HA U3TOTOBJICHHE [IETAIM CTAaHOK 3aHSAT, TO JIeTallb HallpaBJIseTcsl Ha APYTrOHM CTaHOK.

Pa3paboraiite nporpaMMHbIi KOMIIOHEHT, OCYIIECTB/IAIOIIUA aHAJIMTHYECKOE U
CTaTUCTHYECKOE MOJIEJIMPOBAHUE JIaHHOM OJIHOKaHAIILHOM CUCTEMBI.

Onpenenure:

a) MPOM3BO/IUTENLHOCTE PA0OTHI CTAHKA, NIETANIeH B 4ac;

0) mpoueHT aeTaneil, KoTopbele 00padaThIBAtOTCA Ha JaHHOM CTaHKE;

B) BECPOATHOCTH TOTO, UTO OUYEpeAHas AeTanb OyaeT mepeHamnpasicHa Ha oOpaboTKy Ha
JIPYTO# CTaHOK;

) ONTHUMAJIbHOE YHUCIO CTAHKOB B TEXHOJIOTMYECKOH cucTeme, 4ToObl OTHOCHUTENIbHAs
nponyckHas criocooHocTh Obuta He MeHee 0,9.

CpaBHHTe PE3VIALTATEl dHAITHTHYECKOI'0 H CTATUCTUYECKOI'0 MOACITIMPOBAH M.

7. Ha nmuTaninoHHO#i MOAEIH HCCASAOBANIach BEIYHCIMTEIbHAS cucTeMa. OLeHKo#H
3((HEKTHBHOCTH CHCTEMBI CIYXKHJIO CpeaHee 3HAaueHHe 3arpy3Kd Ipoueccopa. BxomHbimu
HEe3aBUCHMBIMHU NIEpeMEeHHBIMHU ((pakTopaMun) ABnsAtoTCA: X — ObICTpoAeiicTBHE Mpolieccopa; Xo —
ObIcTpOagiicTBHE MarHUTHOro Oapabana; X3 — ObICTpOAEHCTBHE BHELIHETO KaHana; X; — YUCIIO
9TanoB (cTpaHul)) oOpaboTKH 3amaud. BBIXOOHBIM TapameTpoM sBIsieTcss Y — 3arpyska
npoueccopa. beut nposenen apoOHbIH (HAKTOPHBIA IKCHEPUMEHT THIIA 24 nmpu KoTopoM Xj
3aMEHSETCA TPOUHBIM 3(h(PEKTOM B3aUMOACHCTBHUA U3 MOJHOrO (PAKTOPHOIO AKCIIEPUMEHTA THUIIA

2%, Marpuua niaHupoBaHus U pe3y/ibTaThl ABYX MapajlleIbHbIX ONbITOB IPUBEACHBI B TA0IHLIE:
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Marpuiia rnjiaHupOBaHUs Pesynbrarsl MoaenupoBanus, %
Ne onbita
Xl Xz X3 X4 Y| Y2
1 i + + + 29,8 18,9
2 + + - = 24] 7.4
3 + + - 18,3 11,9
4 + - - + 2,9 4,2
5 = + + - 29,5 46,1
6 - + - + 2.1 2.5
) - - + + 19.1 26,3
8 - - - - 1,9 2.2

PaspabotaiiTe mporpaMMHBIH KOMITOHEHT, KOTOPBIi:

- OCYIIECTBIACT 00pabOTKY pe3yabTaTOB IKCIIEPUMEHTA;

— onpeacsicT MOIAC/b, CBA3BIBAIOLYIO BBIXOHOM nmapamMeTp € d)aKTOpElMH;

— CTPOUT MATpUlly rianupoBanus s [1DI tuna 23,

4. ®aiin u/unu BT3 ¢ NOAHBLIM KOMMAAEKMOM OUYEHOYHbIX Mamepuanos npusaazaemcs.
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