PyG1ioBckuii MHIyCTpUATIBHBIN HHCTUTYT (duiraln)
(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHHUS
BBICIIETO 00pa30oBaHuUs
«ANTalCKHUI TOCYTApCTBEHHBIN TeXHUUYECKUM YHUBEepcuTeT M. M.U. [Tlon3yHoBay»

COI'ZTACOBAHO

Hexan TO A.B. Copokun

Pa0o4asi nporpaMmMa JUCHMILIMHBI

Kon m nammenoBanue nmucuuiuinHel: b1.B.4 «MoaeaupoBanue NpPUKIAAHBIX H
HH(pOPMALMOHHBIX IIPOLECCOB)

Kon 1 HaumeHOBaHME HampaBiieHusl MOATOTOoBKHU (cnenuainbHocTh): 09.03.01

HNudopmaTtuka ¥ BBIYUCIUTETbHAA TEXHUKA

Hampasnennocts (poduib, cnienuanuzaius): TexnoJoruu pazpadoTku
NMPOrpaMMHOIo odecneyeHmst

CraTyC AUCHMIUIMHBL: 4aCTh, (pOPpMUPYeMasi YYACTHUKAMH 00pPa30BaTeJIbHbIX
OTHOIIEHUI

dopma o0ydeHUs: 3a09HAsA

Craryc JoskHocTh N.0. ®amuaus
Pazpaboran JIOLEHT A.C. IlleBuenko
3aB. kadenpoit «I[IM» E.A. lynauk
Cormnacoan PYKOBOJUTEIb HAIIPABIEHHOCTU E.A. lyaauk
(mpo¢huIIst) mporpaMMel

r. PyO1oBck



1. HepequL IVIAHUPYEMBIX pe3yJabTaToB oﬁyqenuﬂ o ANCIHUIIJINHE,
COOTHECCHHBIX ¢ UHANKATOPaAMHU NOCTUKCHUS KOMHeTeHIII/Iﬁ

Komnerenuust Conep:xaHue KOMIIETeHIHA Nupukarop Conep:xkanue HHIHKATOPA
Cnocoben pa3pabaTbIBaTh
PaspabatsiBacT MIPOrPaMMHBIC
MPOTPAMMHBIC ~ KOMIIOHCHTBI  JUIS
[IK-15 TIK-15.2 KOMIIOHEHTBI IS MIPOBEJAEHUSA
MIPOBEICHUS HCCIIEA0BATEILCKHIX
HCCIICZIOBATEILCKUX PaboT
pabot

2. MecTO AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JMCIUIIAHEI (HpaKTI/IKI/I), Jluneitnast anreOpa U Teopus MaTpull, MareMaTU4eCKHiA

TIPEIICCTRYIOIIHE M3ydeHHIo | 2HAS, OCHOBBI CTATHCTHYECKOM 00pabOTKH
KCIICPUMEHTAJIbHBIX JaHHBIX, [IporpaMmupoBanu

JUCLMILINHBI, pE3yJIbTaThI JKCIICpHMEHTAIL sa - L POTPaMMHUpOBAie,
[IporpammupoBanue TpUIOKEHUN

OCBOCHHA KOTOPBIX H€O6XOI[I/IMBI

JJIA OCBOCHHUA ,ZI&HHOIZ

JUCHHUIIIINHEBIL.

Huctunnuael  (IpakTUKu), i | HIpeanuniomHuas npakTuka
KOTOPBIX PE3yJIbTaThl OCBOCHHS
JAHHOM  JUCHUIUIMHBL  OynIyT
HEO0OXOIUMBI, KaK  BXOJIHBIC
3HAHWS, YMCHUS W BIIAQIEHUS IS
WX U3yYCHHUS.

3. O0beM IMCHMIUIMHBI B 3a4Y€THBIX EIMHHUIAX ¢ YKAa3aHMEM KOJIUYeCTBa
aKaJieMM4eCKMX YacOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4yaroumerocs ¢
npenoaaBaresjemM (M0 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO PadoTy
o0y4aroierocst

OO0wmii 00bEM TUCHUILUIMHEI B 3.€. /dac: 8 / 288

Bujasbl 3aHATHIi, HX TPYI0EMKOCTB (Yac.) O0beM KOHTAKTHOI
a00ThI
®opma P
JlaGopaTopHbI IIpakTHyeckue CamocrosiTe1bHA o0yuaromerocsi ¢
o0yueHust Jlexnun
e padoThbI 3aHATHS s1 paboTa npenojaBarejemM
(uac)
3a04Has 16 8 16 248 49

4. Copep:kaHue AUCHMIUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMaMm (pa3gejiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJHYECTBA AKAJEMHUYECKHUX YACOB U BHUIOB
Y4eOHbIX 3aHATHH

dopma 0byuyeHunAa: 3a04HanA

Cemecmp: 7

O0BbeM TUCHMIUIMHBI B ceMecTpe 3.¢. /uac: 4 / 144
dopMa MPOMEKYTOUHOM aTTeCTallK: 3a4eT

Buapl 3aHATHIA, MX TPYA0EMKOCTb (4ac.) | O0BbeM KOHTAKTHOI padoThI |




Jlexuun JlaGopaTopHbI IIpakTnueckue CamocrosiTe/bHasI o0yuaomierocsi ¢ npemnojaaBaTejieM
e padoThbl 3aHATHSA padora (uac)
8 0 8 128 21

JleKIMOHHBIE 3aHATHA (84.)

1. MeToxoJiorn4eckre 0CHOBbI MOACJTMPOBAHUS MPUKJIAAHBIX H HHPOPMALNOHHBIX
NMpoueccoB. {JieKnusi ¢ pa3dopoM KOHKpPeTHbIX curyaumid} (14.)[4,9,10,11,12]
OcCHOBHBIE TIOHSTHSI TEOpUH WH(MOPMAIIMOHHBIX MpoleccoB U cucteM. COBpEeMEHHOE
COCTOSIHUE TIPOOJIeMbl MOJEIUPOBAHUS CIOXKHBIX cHucTeM. [loHsATUS Monenu u
MoaenupoBaHus. OCHOBHBIE MOHATUS MATEMAaTUYECKOr0 MoAenupoBaHus. [IpuHUIMIBI
CUCTEMHOTO TMOAX0Aa B MojenupoBaHuu. Krnaccudukamuss wmopaeneid. I[lpuHiumnsi
NOCTPOEHUs1 Maremarudeckux moaenei. Kiaccudukauus MeTomnoB MOAETUPOBAHMUS.
OcHOBHBIE ATanbl MOJAEAUPOBaHUA. Vcronp30BaHNE MONEIUPOBAHMS Ul MPOBEACHUS
UCCIIEIOBATEIBLCKUX padoT.

2. Meroasl JHHEHHOI0 MNPOrPAaMMHUPOBAHMA. {C JJIEMEHTAMH JIJICKTPOHHOIO
00y4YeHUs] M [JUCTAHHUOHHBIX 00pa3oBaTeJbHBIX TexHoJorui} (24.)[7,11,12]
JIuneninoe nporpamMmmupoBanue. [locTtpoeHne MareMaTHYECKHMX MOJAENEN JMHEWHOTO
nporpammupoBanus. O01Ias 3amaya TUHEHHOTO MporpaMMmupoBanus. ['padudeckuit u
CUMILIEKCHBIN METO/BI PEUICHUS 3a1a4 JUHEWHOI0 IPOrpaMMUpPOBaHus. J[BOVICTBEHHbIE
3a/1a4y JIMHEHHOI0 nporpamMmMupoBanus. [IpaBuia cocraBiieHUs IBOWCTBEHHBIX 3a4ad.
3aauM 1EeI0YHUCICHHOTO JIMHEHHOTO porpammupoBanus. ['paduueckuit Mmeron, MeTon
BeTBEM W  rpanul, wMerox [Tomopu. TpancroprHass 3amaya  JIMHEUMHOTO
nporpaMmupoBanus. [IocTaHOBKa TpaHCIIOPTHOM 3a/1a4l, €€ MaTEMaTUIECKas MOJIEIIb U
cBoiicTtBa. [locTpoeHne nepBOHAYANBLHOIO OIMOPHOIO IUIaHA. MeToJ MNOTEeHIHANOB.
3agaya o HaszHaueHWsAX. [locTaHOBKa 3aauM O HA3HAYEHUSAX U €€ MaTeMaTH4YecKas
Mozenb. BeHrepckuit anroput™. [IpuMeHneHne MeTo0B JIMHENHOTO MPOTPaMMUPOBAHUS
JUTSL MOJIETTMPOBAHMSI PUKIIAIHBIX U MH()OPMAIIMOHHBIX IPOLECCOB.

3. MeToabl HEJIMHEHHOTO MPOTPAMMMPOBAHNS. {JIEKIUA C Pa300pPOM KOHKPETHBIX
curyaumii} (24.)[7,11,12] OOmas 3amaya HEJIMHEWMHOrO0 MPOrpaMMHUPOBAHMS.
['paduueckuit Meron pemieHUs 3aaad HEJIMHEWMHOTO NPOrpaMMHUpPOBaHUS. 3alayu
0e3ycrnoBHOM onTuMmu3anuu. HeoOXoaumbie W JTOCTATOYHBIE YCJIOBHUS O€3yCIOBHOTO
PKCTpeMyMa. 3aJlaud Ha YCJIOBHBIM 3KcTpeMyM. Meton MHoxuTteneit Jlarpanxa.

Brinykiioe  nporpammupoBanue. Teopema  Kyna-Takkepa. KBanpatnunoe
nporpammupoBanre. Meron ®@panka-Bonsda. ['pagueHTHbIe METOABI pEIICHUS 3a/1a4
HEJIMHENHOT O MPOrpaMMUPOBAHUS. IIpumenenue METOJ0B HEJINHENHOTO

MIPOTPAMMUPOBAHMS JTsI MOACIIUPOBAHUS MPUKIIATHBIX U MHPOPMAITMOHHBIX MPOIIECCOB.
4. MeToapl AMHAMHYECKOr0 MNPOrpaMMHUPOBAHUA. {JIeKIUA C 3apaHee
3alUIAHMPOBAHHBIMU omMOKkamu} (24.)[7,11,12] OcHOBHbBIE MOHATHS U MOCTAHOBKA
3a7a4 JUHAMUYECKOTO mporpaMmupoBaHus. [[pyHUIMO ONTUMAIBHOCTU. YpaBHEHUE
bennmana. OOmee onucaHue mpouecca  MOJACIUPOBAHUS W TOCTPOCHUS
BBIUUCIIUTEIILHOW  CXE€Mbl  JIMHAMHYECKOTO MIporpamMupoBaHus. OnTUMaibHOE
pacnpeneneHue pecypcoB. OnrumanbHOE yIpaBiieHHE 3anacamu. OnTuMasbHas
CTpaTerusi 3aMeHbl 00OpYAOBaHMS. 3aJaddl O MapIIpyTu3anuu. JlerepMuHUpOBaHHBIC
nporiecchl. CTOXaCTUYECKHE 3a]]a4l JUHAMUYECKOTO TPOTPaMMUPOBAHUS.




5. MeToabl ceTeBOro IUVIAHUPOBAHUS W YyNpaBJjeHusi {JieKnuss ¢ pa3doopom
KOHKpeTHbIX cuTyaumid} (14.)[7,11,12] Haznauenue u o61acTv MpUMEHEHHUS CETEBOTO
IJIAHUPOBAaHUSI WM yIIpaBlieHHs. VcTopusi ceTeBOro IUIAaHUPOBAHHWS U YIPABJICHUS.
[TocTtpoenue ceteBbix Mojieneid. CeTeBast MOJICIb U €€ OCHOBHBIC 3JIeMEHTHI. [lopsiok u
MpaBUJIa TIOCTPOCHUS CETEBBIX TpadukoB. YmopsgoueHue ceTeBoro rpaduka. [lonstue
nyTu cereBoro rpaduka. Kpurudeckuit mytb. PacueT M aHanmM3 CETEBBIX MOJICINICH.
Bpemennrpie mapameTpsl ceTeBhiXx rpadukoB. CeTeBoe IITAHUPOBAHWE B YCIOBHUSIX
HeonpeneneHHocTH. KoadduimenT HanpspkeHHOCTH paboThl. AHAINM3 W ONTUMU3AITIS
ceTeBoro rpaduka. ONTUMHU3ANNS CETEBBIX MOJICTICH.

IMpakTuuyeckue 3ansaTus (84.)
1. Mertoasl JuHeiiHOro unporpammupoBanus.(14.)[7,11,12] MogenupoBanue
NPUKIAJAHBIX 1 HHPOPMALMOHHBIX MPOLIECCOB C HUCIOIb30BAHUEM METOOB JIMHEWHOTO
nporpamMmmupoBanusa. OOmias cxema IOCTPOEHUsT MaTeMaTHYeCKUX MoJeNned 3anad
JUHEWHOT 0 MporpaMMHpOBaHue (BBOJ IEPEMEHHBIX, POPMHUPOBAHUE LIETIEBON QYHKIUH,
(dbopMUpOBaHKE OrpaHUYECHUN, HAJIOXKEHHE YCIOBHMH HeEOTpHULaTeabHOCTH). Pemienue
3aJa4 JIMHEMHOrO NpOrpaMMHUpPOBaHUs TpaUUYeCKUM U CHUMIUIEKCHBIM METOJaMH.
Pemrenue 3a1a4 nea04uCIEHHOTO IPOrpaMMUPOBAaHUs METOA0M ["'oMopu.
2. TpancnmoprHas 3axada JIMHEHHOr0 MNPOrpaMMHPOBAaHHA M 3aJa4a o
HasHavyeHusx.(14.)[7,11,12] Pemienue TPAHCIIOPTHOM 3aJ1a4u JIMTHEMHOTO
IIPOTPAMMHMPOBAHUS METOJOM IOTEHUHANOB. IlocTpoeHne MoAenu TpPaHCHOPTHOU
3amaun.  Mcmosb3oBaHME ~— CBOMCTB ~ TpaHCHOpPTHOM — 3amadn.  Haxoxnenue
IIEPBOHAYAJIBHOIO OMNOPHOrO IIAaHA METOAOM CEBEPO-3allaJHOr0 yIjla W METOAOM
IIOTEHIHUAJIOB. Penmenue 3a1aum 0 Ha3HAYECHHUAX BEHTepCKUM airoputMoM. [loctpoenne
MaTeMaTUYECKOW MOJEIIH 33141 O Ha3HAYCHUSX.
3. Meroabl HeJUMHEHHOro mnporpaMmMupoBanms.(24.)[7,11,12] MonenupoBanue
OPUKIAJHBIX UM WH(GOPMALMOHHBIX MPOLECCOB C HUCIOJIb30BAaHUEM  METO/OB
HEJIMHEMHOTIO MPOrpaMMUpPOBaHus. PellleHue 3a1a4 HEeJIMHENHOIO0 MPOrpaMMHUPOBAHUS
rpaduueckumM meTonoM. Pemienne 3amad Ha 0€3yClOBHBIN dKCTpemyM. [IpumeHeHue
HEOOXOJMMBIX U JIOCTAaTOYHBIX YCIOBHI 0€3yCIIOBHOTO AKCTpeMyMa. Pemienue 3anau Ha
YCJIOBHBIM DKCTPEMYM C MCIIOIb30BaHUE MeTOAAa MHOXUTenen Jlarpanka. Ilpumenenue
teopembl Kyna-Takepa s pemenus 3aaa4 BeITYKIOrO NporpaMmupoBanus. Pemenne
3a7a4  KBaJpaTU4YHOIO  IPOrpaMMUpoOBaHus. PemeHune  3agady  HEIMHEHHOIO
MIPOTPaMMUPOBAHUS IPATUEHTHBIMU METOAAMU.
4. Meroapl AUHAMHYECKOro mnporpammupoBanus.(24.)[7,11,12] MonenupoBanue
OPUKIAAHBIX W UH(OPMAIMOHHBIX  MPOILIECCOB  METOJaMU  JUHAMUYECKOIO
nporpaMMupoBaHus. Pelienue 3agaud o0 KpardameMm nyTtd. Pemrenue 3agauu
pacmpeneneHus pecypcoB. Pemenue 3agaunm o0 umHBecTHIMSAX. Pemenue 3agaun o0
ONTUMAJIBHOM PACHPENCIICHUN CPEICTB MEXKAY NpEeANpUsITHAMH. Pelienue 3agauu o
IIOBBILIEHUN HAJEKHOCTH PAJAMODIEKTPOHHOU anmaparypbl. PelieHue 3amadn 3aMeHbI
obopynoBanusi. IlocTpoeHne onTUMaIHLHOM MOCJIEIOBATENBHOCTH  ONEpAllMid B
KOMMEPUYECKOH JAEATEIbHOCTH.
5. Meroasl cereBOro mJiaHupoBaHus W ynpasiaenus.(14.)[7,11,12] IToctpoenue
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CETEBBIX MojieNiel. YmopsjoueHue cereBoro rpaduka. Pacuer KpuTHUECKOro MyTH.
Boluncienre BpeMEHHBIX IMapaMeTpoB ceTeBoro rpaduka. Pemienue 3amay ceTeBOro
IJIAaHUPOBAHMS B YCIIOBUSIX HEompeeeHHOCTU. PacyeT koapuimenta HanpssKeHHOCTH
paboThl. AHAJIM3 U ONITUMU3AIMS CETEBOTO Tpaduka.

6. Ko/uiokBHYM TemMaM: MeTOAbl JIMHEHHOIr0, HeJMHEIHOro, JMHAMUYECKOIO0
NPOrpaMMHPOBAHMS U CeTEeBOro mianupoBanus.(14.)[7,11,12]

CamocrosTesibHas padora (1284.)
1. U3yuenne Teopernueckoro marepuana.(344.)[2,4,7,9,10,11,12]
2. IToaroroBKa K NmpakTHYeCKUM 3anaTusam.(324.)[4,7,9,10,11,12]
3. IloaroroBka K TeKylleMy KOHTPOJIO YyCIeBaeMOCTH (KOHTPOJBLHOM
paodore).(84.)[4,7,9,10,11,12]
3. BobinosiHeHue KYPCOBOH pa6orb1.(504.)[2,4,7,9,10,11,12] Pazpabotka
MIPOTPaMMHBIX KOMIIOHEHTOB JJIsl IPOBEICHUS UCCIIE0BATEILCKUX padoT.
4. IloaroroBka k 3auery.(44.)[4,7,9,10,11,12]

Cemecmp: 8
O0BeM TUCHMIUIMHBI B ceMecTpe 3.€. /uac: 4 / 144
dopma NpOMEKYTOUHOM aTTECTAUN: JK3aMEH

Buasbl 3aHsTHIl, MX TPYAOEMKOCTH (Yac.) O0BbeM KOHTAKTHOI padoThI
Jlexuu JlaGopaTopHbI IpakTnuyeckue CamocrosiTe/ibHast 00y4Jaroerocs ¢ nNpenogaBarejemM
¢ padboTsl 3aHATHS padora (4ac)
8 8 8 120 28

JlekunonHuwple 3ausaTus (84.)
1. Meroaosiornyeckue OCHOBbI HMMHUTAIMOHHOIO MOJAEJTHPOBAHUA. {JIEKIHUSA C
pa3dopoM KoOHKpeTHbIX curyanuii} (14.)[4,10,11,12] CymHOCTh MMHUTALIMOHHOTO
MojienupoBaHue. (OCHOBHBIE JTallbl WMHUTAIIMOHHOTO MOJEIUPOBAHUA. Bubr
MMUTALIMOHHOTO MOJIEIMPOBaHUA. [IpUHIUMBI TOCTPOCHUSI UMUTAIMOHHBIX MOJEIEH.
OCHOBHBIC HaNpaBJCHUS M MEPCIEKTUBBI PA3BUTHS UMHUTALIMOHHOIO MOJICJIMPOBAHUS.
[IpenmyiiecTBa U HEAOCTATKA UMUTAIIMOHHOTO MOJEITUPOBAHUSI.
2. HHcTpyMeHTAIbHBIE CpeICTBA HMMHUTANMOHHOIO MOJEJUPOBaHUA. {C
3JIEMEHTAMHM JJIEKTPOHHOr0 OOy4YeHHMs] M JUCTAHUMOHHBIX 00pPa30BaTeIbHBIX
TexHoJsornii} (14.)[9,10,11,12] Bb160p HHCTPYMEHTAILHOTO CPEACTBA JIsl HOCTPOESHUS
UMUTAITMOHHOM MoJienu. Knaccudukalus "HCTpyMEHTAIbHBIX CPEICTB UMUTAIIMOHHOTO
MozenupoBaHusi. COBpeMEHHbIE CHUCTEMbl UMUTAIIMOHHOTO MojieupoBanus. (OCHOBBI
CHUCTEMATH3alMKU SI3IKOB MMUTAIIMOHHOTO MoOJeaupoBaHus. CpaBHUTEIbHBIA aHAIN3
S3bIKOB ~ MMMTAIMOHHOTO  MOJeIupoBaHusA. [lakeThl MOpUKIAAHBIX  MPOTPaMM
MOJIeIUpoBaHus cucTeM. ba3bl n1aHHBIX MozenupoBaHus. ['MOpuaHBIE MOACIUPYIOIINE
KOMIUIEKCHI.  Pa3paboTka  mporpaMMHBIX ~ KOMIIOHEHTOB  JUIS  IIPOBEACHUS
HCCJIEIOBATEIHLCKUX PaboT.
3. Crarucruueckoe MO/JeJIUPOBAHUE MNPUKJIAIHBIX M HH(OPMAIHOHHBIX
NMpoueccoB. {Jjieknusi ¢ pa3dopoM KOHKpeTHbIX curyaumii; (14.)[4,11,12]
Cratuctuueckoe wojaenupoBanne Ha OBM (Mmeroq Monte-Kapno) :  oOmras
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XapaKTEepUCTHKA METOJa; MalllHHAs reHepanus NICEBIOCITYYaHBIX
MOCJIEA0BATENBHOCTEN; MPOBEPKA M YJYUIIECHUE KAadyecTBa ITOCIEAOBATEIbHOCTEN;
MOJICJIMPOBAHUE CIIyYaWHbIX BO3JACUCTBUNW. MoJenupoBaHue CIy4yalHbIX BEJIUYUH,
COOBITHH U MPOIECCOB.

4. MopaeanpoBaHue CIyYaHHBIX NMOTOKOB M CHCTEM MAaCCOBOI0 OOC/IY:KMBAHUS.
Cetru Ilerpu. {ekuusi ¢ pa3dopoM KOHKpPeTHbIX curyamuii} (24.)[3.4,8,9,11,12]
Mopnenu ciy4ailHeIX TOTOKOB. Buibl MOTOKOB M cnocoObl ux 3amganus. lIpocreimmit
noTok. [loToku ¢ orpaHmdeHHbIM mocienericTsueM. HopmanbHbId TOTOK COOBITHI.
Camonoo0HbIe ((paKkTalbHbIC) MOJIECTH CIYYailHBIX MOTOKOB. BBezeHue Bo (ppakTabl.
CamomnonoOHbie  ((pakTaabHBIE) CIIy9aflHBIC TIPOIECCHI. Bunpl camomnomoOHBIX
CIly4ailHbIX MOcieAoBaTelIbHOCTEH.  MojenupoBaHue CaMONOJOOHBIX CIyYalHbIX
IIPOIIECCOB. Mopnenu cucrem wmaccoBoro oOcimyxkuBanHus. Cuctema MaccoOBOTO
OoOCITy’>KMBaHUSI C OTKa3aMHU. YpaBHEHUS OpJiiaHra. Y CTaHOBUBLIMNCS PEXKUM
o0ciyxkuBanusi. Dopmynsl Dpnanra. CucteMa MacCOBOro 00CITy>KMBaHUS C OKUJAaHUEM.
CucteMa CMEIIAHHOTO THUIA C OTPaHMYECHHEM MO MHE ouepenu. CTpykrypa ceTu
[letpu. MopaenupoBanue HHGOPMAIIMOHHBIX CUCTEM C TToMolbto cetelt [letpu. Ananus
cereii [lerpu.

5. IlnaHupoBaHue 3KCIEPUMEHTA. {JIeKIHUsS ¢ Pa3dopoM KOHKPETHBIX CHTYalMii}
(24.)[5,6,11,12] OcHoBHBIE MOHSTHUS IUIAHUPOBAHUA OKCIIepUMEHTa.  DaKTOpHOE
MPOCTPAHCTBO, Kiaccudukanus (akTopoB U TUIBI TUIAHOB 3KCIEPUMEHTOB. [loyHbIH
(bakTopHbIii 3kcniepuMeHT. JpoOHbIN (pakTOpHBIN S3KciepUMeHT. OCHOBHbBIE TPUHIUIIBI
IJJAHUPOBAHUs dKcnepuMeHTa. CTpaTernyeckoe IUIAHUPOBAHUE HDKCIEPUMEHTA U €O
sTansl. TakTHYECKOEe MIIaHUPOBAHUE SKCIIEPUMEHTA.

6. O0padoTka pe3yJbTATOB HMHUTAIIMOHHOI0 IKCIIEPUMEHTA. {JIeKI[US ¢ pa3dopoM
KOHKpeTHbIX curyaumii} (14.)[4,5,11,12] OOpaboTka u aHaIU3 PeE3yIbTATOB
DKCIIEPUMEHTa HA OCHOBE PErpecCHOHHOTO aHaJIH3a. OcHOBHBIE TTOHATHS
KJIACCUYECKOTO PETPEeCCMOHHOro aHanm3a.  Pacder kon(hUIIMEHTOB ypaBHEHUS
perpeccun.  CTaTHCTUYECKHM aHalvM3 ypaBHEHHs perpeccuu.  MHTeprnperauus
ypaBHeHus1 perpeccun. OOpaboTka M aHaNU3 PE3yJbTATOB SKCIEPHUMEHTa HAa OCHOBE
JIMCIIEPCUOHHOTO aHamnu3a. OnHoakTOpHBIN JVCIIEPCUOHHBIN aHanus.
JIByxpaKkTOpHBIN JUCTIEPCUOHHBIN aHAJIH3.

IIpakTuyeckue 3ansaTus (84.)
1. MeToaosiornyeckue OCHOBbI HMHUTALMOHHOIO MojJeaIupoBaHusi. {0ecema}
(14.)[4,7,10,11,12] OOGcyxnenue BompocoB. OCHOBHBIC TOHSATHS MOACITUPOBAHUS:
00BEKT, KJ1acc, OTHOIIEHHUE (CBSA3b), CUCTEMA, DJIEMEHT, CTPYKTypa. OCHOBHBIE MOHITHS
UMHUTAIMOHHOTO  MOJCJIMPOBAHUS:  IPOIIECC, pabota coObITHE, TpaH3aKT.
PasHoBuHOCTH (HampaBieHUsI) HWMHUTAIMOHHOTO MojenupoBanus. Kiaccudukarus
BUJIOB CTATUCTHUYECKOTO YUCIICHHOTO MOJICIMPOBAHMS 110 THUITY PEIIaeMbIX 3a7a4. DTarbl
UMUTAIMOHHOTO MOJICTUPOBAHUS CJIOXKHBIX CHCTEM: (OPMYITHPOBKA TPOOIEMBI,
ompejieNieHre TpaHull, (HOPMYyTUpPOBKAa M pa3pabOTKa MOJENIH, MOATOTOBKA JTaHHBIX,
TPAHCISALIMS  MOJIENIA, OIIEHKA aJeKBaTHOCTH, CTPATETHMYECKOE M TAaKTUYECKOE
IJIAHUPOBAHHUE, MOCTAHOBKA HJKCIIEPUMEHTA, aHAlM3 PE3yJbTAaTOB MOJEIUPOBAHUS,
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peanu3anus M JOKYMEHTHpOBaHWE. MeTonbl HMMHUTAlMOHHOIO  MOJEIMPOBAHUS:
CUCTEMHAasi  JMHAMUKA,  JUCKPETHO-COOBITMMHOE  MOJEIMPOBAHUE,  areHTHOE
MOJICIMPOBAHUE, CUTYAI[MOHHOE MOJIEIMPOBaHUE. Y POBHU a0CTpaKIIUU UMUTAIIMOHHOTO
MoaenupoBaHus. OCHOBHBIE HAIPABICHUS M MEPCHEKTUBBI PAa3BUTUS MMUTALIMOHHOTO
MozenupoBaHusi. O61acTi MPUMEHEHUSI UMUTALIMOHHOTO MOJIETUPOBAHMUS.

2. UHCcTpyMeHTAJIbHBbIE CpPeACTBA HMMHUTAIMOHHOIO MojJeIupoBaHusi. {0ecena}
(14.)[9,10,11] OGcyxnenne BompocoB. CucTemMaTH3allusd W CPABHUTEILHBIN aHAIN3
A3bIKOB MMUTALIMOHHOTO MOJCIUPOBaHUS. BO3MOXHOCTH Cpelbl MMUTAIMOHHOTO
moaenupoBanusi ExtendSim mis pa3paboTku u uccineqoBaHus TUCKPETHO-COOBITUHHBIX
moxenei. Hasnauenue m Bo3moxHocTH cuctem Powersim, AnylLogic, GPSS World,
Arena, Plant Simulation u T.71.

3. NmMuTanuoHHOE CTATHCTH4YeCKoe MoaeaupoBanue. {0ecema} (14.)[4,11,12]
OO6cyxaenue BompocoB. MMuTalMOHHAs CTAaTUCTUYECKas MOJENb W CPaBHEHUE C
aHaJUTUYECKOW Mozenblo. HazHaueHue MaTYMKOB CIyYaHBIX YHACENI B UMUTALIMOHHOM
MozenupoBanuu. CrocoObl (POPMUPOBAHUS CIYYAMHBIX YUCET B aJTOPUTMUYECKUX
JaTYUKaxX CIy4yalHbIX 4YHUCEI. CrocoObl  MPOBEPKU  JAaTYUKOB PABHOMEPHO
pacrpeieNIieHHbIX ClIy4aiHbIX yucen. Onucanue MOACIUPOBAHUS €IMHUYHBIX COOBITHIA,
MOJIHOM TPYyMIbl HECOBMECTHBIX COOBITUM, COBMECTHBIX HE3aBUCUMBIX COOBITHH.
MonenupoBaHue ciydalHbIX TIpolieccoB. CriocoObI MPOIBUKEHUS MOTAIBHOTO BPEMEHHU
B HMMUTAllUOHHOW MOJIeNIM, WX JOCTOMHCTBA M HEAOCTaTKU. BuIbl BpeMeHH B
UMHUTAIMOHHOM  MOJENUpoBaHUU. [lpuMepbl HUMHUTAIIMOHHOTO CTATUCTHYECKOIO
MOJICTUPOBAHUS MMPUKIIAIHBIX U MH()OPMALIMOHHBIX MTPOILIECCOB

4. MoaenupoBaHue CJIYYalHBIX MOTOKOB M CHCTEM MAacCOBOro O0CJTYy:KUBAHMUS.
{Tpenunr} (24.)[1,4,11,12] OOmas xapakTepUCTUKA CUCTEM MAaCCOBOI'O 0OCITYKMBaHUS
(CMO). Crpykrypel u Buasl CMO. Onucanne Qynkuuonuporanne CMO.
OddextuBHoct u xapakrepuctukd CMO.  OOmue NPUHIUIB MOJEITUPOBAHUS
MPUKIAAHBIX U WHOOPMAITMOHHBIX TporieccoB ¢ nmomoiisio CMO. Pemienue 3amay Ha
MozaenupoBanue CMO MeTo0M CTaTUCTUYECKUX UCTIBITAHUN.

5. Cern Ilerpu {rpenunr} (14.)[8,9,11,12] ®opmasnibHOE onpeneneHue cetu llerpu.
['padpuueckoe mnpencraBienue ceredt Ilerpu. MapkupoBka cereir Ilerpu. IlpaBuna
BbINOJIHEHUA ceTerd lletpu. MopenupoBanue cucrem Ha ocHOBe cered llerpwm.
MopenupoBaHue B3aMMOJECHCTBYIOIIUX MPOLECCOB MapajuIeIbHBIX CUCTEM. 3ajlayu
aHaims3a cerer lletpu.  Meroasl aHanm3a: OepeBO JOCTHKUMOCTH, MATPUYHBIE
ypaBHeHHUs. Pelienue 3a1a4 Ha mocTpoeHue u ananus cereu Iletpu.

6. IlnanupoBaHue »JKCIEPpUMMEHTAa. AHAJM3 W HHTEpPHpeTanMsi pPe3yJbTATOB
MojaeaupoBaHus. {rpeHuHr} (24.)[5,6,11,12] l3ydyeHue U OCBOEHHUE METOJIUKHU
COCTABJICHHSI M TMPAKTUYECKOW pealu3alii TMOJHOTO M JpOOHOro (PakTOpPHOIro
skcriepuMenTta. Omnpenenenue (axtopoB. OmnpeneneHUEe OCHOBHOTO, HUKHETO U
BEpXHETO ypoBHEH (HaKTOpOB, a TaKKe HWHTEpBaia BapbupoBaHusi. KomupoBanue
(GakTOpOB W  COCTaBJieHWE MaTpPUIlBl IUIaHUpOBaHUWsS. Peanmu3amuss MaTpUIlhI
MJIAHUPOBAHUSI, MPEIBAPUTEIIBHO PAHAOMU3HPYS MPOBEICHUE OIBITOB BO BPEMEHHU.
Pacuer koadduimenToB perpeccuu U nMpoBepKa MX 3HAYMMOCTH. [IpoBepka rUIoOTE3bI
aJIeKBaTHOCTU HAWJEHHOW JMHEWHOW MOJENH, CBS3bIBAIONICH CpeqHe-apudpmeTnyeckoe
OTKJIOHEHHUE C HE3aBUCUMBIMH (akTopamu. [lepexon k pu3nuecKnuM MepeMEeHHBIM.



JlabopaTopHbie padoThI (84.)
1. MopenupoBanue CJIyYalHbIX qyuceJa c 3aJaHHBIM 3aKOHOM
pacnpenenenns.(14.)[4,10,11,12] HM3ydyeHune MeETOOB MOACIMPOBAHUS CIyYaHHBIX
BEJIMYMH C Pa3IMYHbIMU 3aKOHAMU paclpe/iesieHus U MPOBEPKH UX KadecTBa, HauboJee
4acTO HCHOJIb3YEMbIX MPU HMHUTAIMOHHOM MOJEIMPOBAHUN MPUKIAIHBIX U
HHPOPMAIIMOHHBIX TMpoleccax. MojeaupoBaHue CIy4alHBIX YHCEI C 3aJJaHHBIM
3aKOHOM pACTpPECIICHUs] C HCIOJh30BAHUEM COBPEMEHHBIX HH(OOPMAITMOHHBIX
TEXHOJIOTUWA W MPUKIIAHBIX MPOTPAMMHBIX CPEJICTB UMHUTAIIMOHHOTO MOJICTUPOBAHUSI.
Pa3zpaboTka mporpaMMHBIX KOMIIOHEHTOB JIJIsl TIPOBEICHUS MCCIIEOBATENBCKUX PadoT,
MO3BOJIAIONIME TTOJTy4yaTh HA0OPHI 3HAUEHUHN CIy4alHBIX BEJWYUH, UMEIOIINX TPU BUJIA
3aKOHOB pACHpENCNICHUs:  PAaBHOMEPHBIN, IOKa3aTeNbHbIA (IKCIIOHECHIIMAIBHBIN),
HOPMAaJIbHBIN.
2. MeToa cratuctudeckux ucnbiTaHuii Monte-KapJo.(14.)[4,11,12] Pa3zpabotka
MPOTrPaAaMMHBIX KOMIIOHEHTOB, BBIYUCISIONIUX IUIONIAb U 00BEM 3aaHHOU (UTYPHI C
nomoibio Metoga Mourte-Kapno (Merona cratuctuyeckux ucnbitanuii) . [IpoBenenue
OLICHKH TOYHOCTH PE3YJIbTAaTOB, MOIYYEHHBIX MeTogoM MonTe-Kapio.
3. MoaeanpoBanne HWH(POPMAIHOHHBIX CHCTEM ¢ NOMOWIBK  ceTell
Herpu.(14.)[3,8,9,11,12] M3yueHue  TEXHOJOTHM  MOACIMPOBAHUS  3aJaHHOM
nHpopMarmoHHOW cucTteMbl ¢ momolibio cetei Ilerpu. Iloctpoenue rpaduueckoro
MpeCTaBIICHUs] CUCTEMBI ceThio [leTpu (¢ ucnonb3oBaHueM
MPUMUTHUBHBIX COOBITHI). AHAIN3 CETH MyTEM IMOCTPOEHUS JEpeBa JTOCTUKUMOCTH.
Pa3paboTka nmporpaMMHBIX KOMIIOHEHTOB JIJIsI TIPOBEACHUSI UCCIIEIOBATEILCKUX PadoT,
MOJIETUPYIONIHNX Mpolece PyHKIMoHupoBanus cetu [lerpu.
4. MogenupoBaHue OJHOKAHAJBHOM CHCTEMbI MAacCOBOI0 OOCJHYKHBAHUA C
orkazamu.(14.)[1,4,11,12] M3yueHne TEXHOJIOTMHA aHATTMTUYECKOTO U CTATUCTUYECKOTO
MojenupoBaHusi onHokaHanibHbIX CMO ¢ orkazamu. PaszpaboTka mnporpaMMHBIX
KOMIIOHEHTOB JIJI1 TPOBEACHHUS  HUCCIIEIOBATEILCKUX PaboT, peanu3yoImx
aHaJUTUYECKOEe M crathuctudeckoe wmoaenupoBanne CMO. Pacuer mnokaszarenei
s dexTuBHOCTH cucTeMbl. CpaBHEHHE PE3yIbTaTOB AHAIUTUYECKOTO U UMUTAIIMOHHOTO
MOJETUPOBAHUSI.
5. MoaeaupoBaHie MHOTOKAHAJBHON CHCTEMbl MAacCCOBOIO OOCIY:KHBAHHUSA C
ovepenbro.(24.)[1,4,11,12] M3yueHue TEXHOJOTUH AHATUTUYECKOTO U CTATUCTUYECKOTO
MojenupoBaHuss MHorokaHalbHbix CMO ¢ ouepennto. Pa3paboTka mporpaMMHBIX
KOMIIOHEHTOB  JUJIS  MPOBEICHHUS  MCCIEAOBATEIbCKUX  PadOT, peaTu3yroIuX
AHAIMNTUYECKOE M cTaTucTudyeckoe wmoxaenupoBanne CMO. Pacuer mnokazareneit
s pexTruBHOCTH cucTeMbl. CpaBHEHUE PE3YJIbTATOB AHATUTUYECKOTO U UMUTAIIMOHHOTO
MOJICTTUPOBAHUSI.
6. IlnanupoBaHue JKCIEPUMEHTA. AHAJIM3 M HHTEpPHpeTAlMs Pe3yJbTATOB
MoJeJupoBanu.(24.)[4,5,6,11,12] M3ydyeHnne u OCBOCHHE METOJMKU COCTABJICHUS U
MPAKTUYECKON peamu3aluyl TOJHOTO W JAPOOHOr0 (PaKTOPHOTO IKCIEPUMEHTA.
Omnpenenenue (axropoB. OmnpeseneHrne OCHOBHOTO, HIDKHETO M BEPXHETO ypOBHEU
bakTOpoB, a TaKkke MHTEepBaja BapbupoBanus. KogupoBanue (HakTopoB M COCTaBICHHUE
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MaTpUIlpl TUIAaHUpPOBaHUA. Peanuzanuys MaTpullbl IUIAHUPOBAHMS, NPEABAPUTEIHLHO
pPaHIOMU3UPYS IPOBEIEHNE OINBITOB BO BpeMeHH. PacueT k03 DHUITMEHTOB perpeccuu u
MPOBEPKA MX 3HAUMMOCTH. [IpoBepka rumores3sl afieKBaTHOCTH HAWIACHHOW JIMHEWUHOU
MOJICJIM, CBS3BIBAIONICH CpeaHe-apuMETHUYECKOe OTKIOHEHHE ¢ HE3aBUCHMBIMU
daktopamu. Ilepexon k QusnueckuM TnepeMeHHBIM. Pa3paboTka MporpaMMHBIX
KOMIIOHEHTOB  JUIS  TPOBEJACHUS  MCCIEAOBATEIbCKUX  PaboT,  peaqu3yIomuX
IJTAHUPOBAHUE IKCIIEPUMEHTA.

CamocrosTesbHas padora (1204.)
1. U3yyenne Teopernueckoro marepuasa.(474.)[3,4,6,8,9,10,11]
2. IloaroroBka Kk 3ammure JadopaTopHbix pabdor.(56u4.)[1,3.4,5,6,8,9,10,11,12]
N3ydeHne KOHCIIEKTa JIEKIMH, OCHOBHOM W JOMNOJIHUTEIIBHOW JINTEPATYPhl MO BCEM
TeMmaM Kypca. [ToaroroBka oTBETOB Ha BOMPOCHI K Ja0OpaTOPHBIM paboTaM.
3. BbInosiHeHHe KOHTPOJLHOW padorTbi(84.)(1,2,3,4,5,6,8,9,10,11,12] Paspabotka
MIPOTPaMMHBIX KOMIIOHEHTOB JJIsl POBEICHUS UCCIIE0BATEILCKUX paloT.
4. IloaroroBka K 3x3ameny.(94.)[1,2,3.4,5,6,8,9,10,11,12]

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 oOOecledeHHUsI CAMOCTOSITEJIbHON PadoThl
00y4JarImuxcs no JUCUUIJINHE

Jlis kaxaoro oOywaronierocsi oOecnedeH WHAUBUAYaIbHBIA HEOrpaHWYCHHBIN
JOCTYNl K 3JIeKTpOoHHO-OMOnmotreunsiM cucteMam: IPR BOOKS, Vuauepcurerckas
OubnuoTeka OH-JaH, ANeKTpoHHOM Oubnuoreke AT TY U K 3IEKTPOHHON
MH(}OPMAIMOHHO-00pa30BaTENbHOM Cpeie:

1. Hpob6szko O.H. Jlabopatopubie paboTel 1o Kypcy «MonenupoBaHue
MH(POPMAITMOHHBIX TPOIIECCOBY» [DIEKTPOHHBIN pecypc]: MeTtoauueckue ykazaHus Mo
BBINIOJIHEHUIO ~ JabopaTOpHbIX  paboT  mo  AucuuiuinHe  MonenupoBaHue
WHGOPMAIIMOHHBIX MTPOLIECCOB HAPABIICHHUS
230100 «Mudopmatuka U BBHIYUCIUTENbHAS TEXHUKa» .- DJIEKTPOH. naH. — bapHaym:
AntI'TY,

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

2. lleBuenko, A.C. MopaenupoBaHue TMNPUKIAAHBIX M HHYOPMALIMOHHBIX
IPOLECCOB: METOAMYECKHE PEKOMEHAAMU I0 HAIMUCaHWIO0 KypCcOBOM paboThl AJis
ctyneraToB BT Bcex dopm oOydenus /A.C. llleBuenko; PyOrioBckuit HHAYCTpUATbHBIN
WHCTUTYT. — Py01oBck: PN, 2021. — 14 C. URL.:
https://edu.rubinst.ru/resources/books/Shevchenko A.S. Modelirovanie prikladnykh 1
_inphormatsionnykh protsessov_(kurs. rab.) 2021.pdf (nata oopamenus 01.10.2021)

6. Ilepeyenb y4eOHOI JuTEpaTypHhI
6.1. OcHoBHas nuTeparypa

3. Beperensaukona, E.JI. Teopernueckas nunpopmatuka: teopus cereit [letpu u
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MoaenupoBanue cucrem : [16+] / E.JI. BeperenbhukoBa ; HoBocubupckuii
rOCyJapCTBEHHBIM TEeXHUUYECKUU yHHBepcuteT. — Hoocubupck : HoBocuOupckwmii
roCyJapCTBEHHBIM TexHUYeckui yHuBepcuter, 2018. — 82 c. : wi.,tabn. — Pexum
nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&1d=576571
(mara obpamenus: 12.01.2021).

4. Jlucsax, H.K. MonenupoBanue cuctem : yuebHoe nocodue / H.K. Jlucsk, B.B.
JIucsx ; FOxublii peaepanbHbIi yHUBEpCUTET, HKEHEPHO-TEXHOJIOTHYECKAs aKaeMusl.
— PoctoB-na-Jlony ; Taranpor : FOxubIi penepanbusiii yausepcutet, 2017. — Y. 1. - 107
C. : Wil — Pexum JIOCTyIIa: 10 IIOJIINCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=499733 (nata obpamenus: 21.12.2020).

5. Hazuna, JI.U. [InanupoBaHue W OpraHu3anusl dKCHEPUMEHTA: J1a00paTOPHBIM
npaktukyM : [16+]/ JL.W. Ha3zuna, JI.b. Jluxauesa, O.I1. /IBopsiuuHOBa ; Hay4. pea. O.I1.
JIBopstHuHOBa. — BopoHex : BOpOHEXKCKHM TIOCyHapCTBEHHBIM YHUBEPCUTET
UHXXeHepHbIX TexHonoruii, 2019. — 109 c. — Pexxum mocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=601551 (nata oOpamenus: 23.12.2020).

6. Moucees, H.I'. Teopus muianupoBanus U 00pabOTKU SKCIIEPUMEHTA : yueOHOe
nocoobue / H.I'. MouceeB, HO.B. 3axapoB ; IloBomkckuii rocynapCcTBEHHbIN
TeXHOJNOrnueckuii yHuepcuter. — Momkap-Ona : ITOBOKCKHT TOCYIapCTBEHHbIIA
TEeXHOJOrnyeckui yausepcuret, 2018. — 124 c. : un. — Pexxum goctymna: no noJamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=494313 (mata oOpamieHus:
23.12.2020).

7. Bacunbuyk, B. FO. MeTob1 onTUMAaNIbHBIX pellieHui : yueoHoe nocooue / B. 1O.
Bacunpbuyk. — Cankr-IletepOypr : Canxr-IleTepOyprckuii  rocynapcTBEHHbBIN
apXHUTEKTypHO-cTpouTenbHbll yHUBepcurer, ObC ACB, 2018. — 88 c¢. — ISBN
978-5-9227-0876-0. — TeKCT : 3MEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/86431.html (mara
obpamenus: 23.11.2021). — Pexxum mocTyma: 1j1si aBTOPU3HUP. TTOJIH30BATENCH

6.2. JlononHuTENbHAS IUTEpATypa

8. Kysneno, A.C. Teopus BBIYMCIMTENBHBIX MpoleccoB : yueOHuk / A.C.
Kysnenos, P.1O. IlapeB, A.H. KuszpkoB ; Cubupckuii denepaibHblii YHUBEPCUTET. —
Kpachosipck : Cubupckuii ¢peaepanbubiii yausepcurer (COY), 2015. — 184 c. : tabmn.,
CXEM. — Pexum JOCTyIa: o MTOJITHACKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=435696 (nata ob6pamenus: 12.01.2021).

9. Teopust nHGOPMAIIMOHHBIX MpoIieccoB U cucteM : yueOnuk / FO.FO. I'pomos,
B.E. Huapux, O.I'. UpanoBa, B.I'. Onmnonpko ; TaMOOBCKHII TOCYyIapCTBEHHBIN
TEXHUYECKUU yHUBEpcUTeT. — TamO0B : TaMOOBCKHII TOCYTapCTBEHHBI TEXHUYCCKUN
yauBepcuteT (TI'TY), 2014. — 172 c. : ni., Tab1., cxem. — PexxuM noctyma: 1mo nojmnmcke.
— URL: https://biblioclub.ru/index.php?page=book&i1d=277939 (nmata oOpaieHus:
23.12.2020).

10. [Harposa, I'.B. MeTonb! uccienoBanust 1 MOJEIUPOBAHKS MHHOPMALIMOHHBIX
MPOIIECCOB W TexHoyioruk : ydeOHoe mocoouwe / I'.B. Illarpora, M.H. Tomuwuen ;
CeBepo-Kapkaszckuii penepanbubiii yauepcuteT. — CtaBpomnons : CeBepo-KaBkazckuii
Oenepanbabii yHuBepcuteT (CKOVY), 2016. — 180 c. : un. — Pexxum goctyma: 1mo
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noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=458289 (nara
obpamenust: 17.03.2021). — bubauorp.: ¢. 178. — TekcT : 37eKTpOHHBIH.

7. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKAINMOHHOH  CeTH
«/HTepHeT», HeOOXOAUMBIX VISl 0CBOEHH S JUCIHUILIUHBI

11.
https://cyberleninka.ru/article/n/sistemnoe-modelirovanie-informatsionnyh-protsessov-p

roizvodstvennoy-organizatsii/viewer
12. https://intuit.ru/studies/courses/3735/977/lecture/14683

8. (I)OHI[ OLCHOYHBIX MaTEepHuajJoB /JisI IPOBCACHUSA TEKYIIEro KOHTPOJJIA
YCIEBAaeMOCTH M HpOMe)l(yTOqHOﬁ aTrecranmmu

ConepxaHve  TPOMEXYTOYHOM — aTTeCTallMd  pPACKPBIBAETCA B KOMILIEKTE
KOHTPOJIUPYIOIINX MAaTepUaJIOB, MPETHA3HAYEHHBIX /ISl IPOBEPKU COOTBETCTBUS YPOBHSI
NOATOTOBKM 1O gaucuuiimHe TpeboBanusim PI'OC, xkoTtopele XpaHSATCA Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Bujae u B DUOC.

®oHJ1 o11eHOYHBIX MaTepraioB (POM) no AUCIUTUIMHE MPEJCTABICH B MPUIIOKECHUH
A.

9. IlepevyeHb HHPOPMAIUOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX IIPH OCYIECTBJICHHH
o0pa3oBaTeJbHOI0 mpolecca MO0 JUCHMIUVIMHE, BKJIKYasg  IepedYeHb
NMPOrpaMMHOI0 odecrneyeHusi U MH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM

Hns YCHEIIHOTrO OCBOEHHUS JUCHUTITUHBI UCIIOJIB3YIOTCS pecypcbl 3IEKTPOHHOU
nH(OPMaIIMOHHO-00pa30BaTeIbHOM  Ccpefibl, 00pa3oBaTEeNbHbIE WHTEPHET-MOPTANbl, TJI00albHas
KOMIIbIOTEpHas ceTh MHTepHeT. B mponecce m3yyeHus: OTUCUUILIMHBI IPOUCXOAUT MUHTEPAKTHBHOE
B3alMOJIeIICTBHE 00yYaromerocs ¢ mpernogaBaTesieM Yepe3 JIMUHbIN KaOWHET CTyAeHTA.

Nenn Hcnonb3yemoe nporpaMMHoe odecrieyeHue
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nenn Hcnoan3yempblie npogeccuoHa bHble 0a3bl JaHHBIX 1 HH(OPMALIMOHHbIE
CIIPABOYHBIE CHCTEMBI
1 becrinatnas snextponHHas Oubnuoreka oniailH "EgumHoe okHO K 0Opa3oBaTeIbHBIM

pecypcam" Ui CTYIEHTOB U IperojaBaTelnieil; KaTaJor CChIJIOK Ha oOpa3oBaTelbHbIC
uHTepHeTr-pecypesl (http://Window.edu.ru)

2 HammonaneHast snektpoHHas 6ubmmnorexka (HOB) — cBoOomHBIi moCcTyn yMTarenei k
donnam poccuiickux 6uOaMoTeK. CONEPKUT KOJJIEKIHUU OLU(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTYIa, TaK M OTPAHUUYEHHBIX aBTOPCKUM TPABOM), a TAK)KE KaTaJIOT
W3IaHui, Xparsmmxcs B Oubianorekax Poccun. (http://H36.pd/)
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10. Omnucanme MaTepHAIbLHO-TEXHHMYECKOW  0a3bl, HeOOXOAMMOM  JJIA
oCylecTBJIeHHs 00Pa30BaTeJbLHOI0 Mpolecca Mo JMCUMILINHE

HaumeHoBaHMe cienUAJIbHbIX NOMEINEHUA U MOMeEIeHUIl JIs1 CAMOCTOATEIbHOM paGOTLI

yueOHbIe ayTMTOPUU AJIsl IPOBEJCHHS YUeOHBIX 3aHATUN

INOMCIICHUA AJIA CaMOCTOSTEILHOMI paGOTbI

MaTepI/IaJ'IBHO-TEEXHI/ILICCKOG oOecricueHue u OpraHu3anuAa O6pa30BaT€JII>HOFO
mponecca 1Mo JUCHUINIMHEC OJIA WHBAJIMAOB H JIUI C OTPAHUYCHHBIMHU BO3MOKXKHOCTAMH
3A0POBbA OCYHICCTBIISICTCA B COOTBCTCTBUH C «ITomoxxenuem 06 O6Y‘I€HI/II/I HWHBAJINI0B U
JIiI € OIrpaHUYCHHBIMU BO3MOKHOCTAMU 30POBLA.
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NPUNOKEHUE A
®OH/[, OLEHOYHbIX MATEPUANIOB A1 MPOMEXYTOYHOW ATTECTALIUMU
Nno AUCUUNNUHE «MogenupoBaHue NnpuKAagHbIX U UHGOPMaLLMOHHbIX NPOLLECCOBY

1. MepeyeHb oyeHOYHbIX cpedcme 018 KomnemeHyuli, popmupyemobix 8 pe3yanbmame 0C80eHUs
ducyunauHsl

. Cnocod
Koa koHTpo/IMpyeMoii KOMIeTeHIUH OueHOYHOE CPEICTBO
OLICHUBAHUSA

KonTponupyromue
Marepuaibl Uit
3alUTHI KYpCOBOU
paboThI; KOMILJIEKT
Kypcogas pabora; KOHTPOJIUPYIOIINX
3a4€eT; SK3aMEH MaTepHaJIoB s
3aueTa; KOMILIEKT
KOHTPOJIUPYIOIINX
MaTepuaioB JUIs
JK3aMEHa

I1K-15: Cniocoben paspabaThiBaTh
IPOrPaMMHBIC KOMITOHSHTHI JIJISl TIPOBEACHHUS
UCCIIEIOBATEIILCKUX PadoT

2. OnucaHue nokaszamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue wWkKan
oyeHusaHus

OueHnBaemble KOMMNeETEHUMW MpeacTaBneHbl B pasgene «llepedyeHb NAaHUpPYyeMbIX
pe3ynbTaTtoB 06Yy4eHMs MO  AUCUMNAMHE, COOTHECEHHbIX C WHAMKATOPAaMM  AOCTUXNKEHUA
KomneteHumMn»  pabouyet  nporpammbl  AuCUMNAMHBL  «MoaenvpoBaHue  MNPUKAAAHbIX U
MHOOPMALMOHHBIX NPOLLECCOBY.

Mpu oueHMBaHUM CHOPMMPOBAHHOCTM KOMMETEHUMIA MO AucumnanHe «MopgennposaHue
NPUKNALHbIX U MHGOPMALMOHHbBIX NpoLeccoB» ncnonblyetca 100-6annbHan WKana.

Kpurepuii Onenka no Ounenka mo
100-6anabHO# TPAAMUMOHHOM IIKAaJIe
mKaJjie
CryneHT ocBOMI U3y4aeMblii MaTepHa 75-100 Omauuno

(OCHOBHOM U JIONOTHUTENBHBIN), CACTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIleCTBISET
MOJIHOE Y IPABUJILHOE BBITTOJIHEHUE
3aJIaHU B COOTBETCTBHH C WHIUKATOPaAMU
JTOCTHIKEHUS] KOMITIETeHIINH, crioco0eH
OTBETUTH Ha JIOTIOJTHUTEIHHBIC BOITPOCHI.

CTyaeHT OCBOWJI M3y4aeMbIil MaTepua, 50-74 Xopouwo
OCYIIIECTBIISICT BHIMIOTHEHHE 3a/laHUI B
COOTBETCTBUH C MHAUKATOpaMU
JOCTHKEHUSI KOMITETEHITUH C
HCMTPUHIUITHAJIBHBIMHA OIIMOKaMU.

CTyneHT AEMOHCTPUPYET OCBOEHHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaTepHaia, MpH BHIIOJIHEHUU
3aI[aHHﬁ B COOTBCTCTBUHU C UHAUKATOpAMU
JOCTH)KEHUS] KOMIETEHIUH 1oNycKaeT
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OTIENbHEIE OMIUOKHU, HE CIIOCOOEH
CI/ICTeMaTI/I3I/Ip0BaTL MaTepI/IaJI n acj1aTthb
BBIBOJEI.

CryaeHT HE OCBOMII OCHOBHOE COZICpIKaHUE <25 Heyoosnemseopumenvho
M3y4aeMOoro Marepuaia, 3aJjaHus B
COOTBCTCTBUH C MHAUKATOpaMHU
JOCTHKEHHS] KOMIIETEHIIUN HE BBIITOJIHEHBI
HJINW BBIITOJIHCHBI HCBCPHO.

3. Tunosble KOHMPObHbIE 300aHUA unu UHole mamepuanel, Heobxodumble 01 OyeHKU YpOBHA
docmuxceHua KomnemeHyuli 8 coomeemcmeuu ¢ quUKamopamu

1.3a0aHuA Ha paspabomky npozpPamMmHbsIX KOMIOHEeHMOo8

KomneteHuusa UHAMKaTop AOCTUKEHUA KOMNETeHLU NN

MK-15 CnocobeH paspabatbiBaTb nporpammHbie | K-15.2 Pa3pabaTtbiBaeT NporpamMmHbI€ KOMMOHEHTbI
KOMMOHEHTbl A/1A MPOBEeAEHUA WCCNef0BaTENbCKUX | A5 NPOBeAEHUA UCCNef0BaTENbCKUX paboT
paboT
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1. Pa3paboraifte nporpaMMHBIH KOMIIOHEHT I HAXOKIEHHS YCIIOBHOTO SKCTPEMYyMA B
3ajiaye, MOJEMPYIomei nHPOPMaNHOHHEL IPOLECC:
f(x) =X, X, — X,X; —> extr,
x,+2x, =3,
x +x,=2

2. PaszpabotaiiTe OporpaMMHEIA KOMIIOHEHT I PEICHMS 3a0a9d OEeJI09HCISHHOIO
IIpOTpaMMHpPOBAHAS:
z(x) =3x +2x, —> max
X +x, £13,
X —Xx, <6,
20,x,20,x,x,eZ
3. B taOmmue ykajaHH OLEHKH BPeMEHH BEIIONHEHHs pabor cereBoro rpagnka,
JOAHHEE OTBETCTBEHHEIMH HCIIOMHHTEIMY H JKCIIEPTAMM:

Ne | Pabora OneHkn BpeMEHH BEIIOMHEHHA paboTEl, CYyTKR
OnTuMucTHUeCKAS [TeccumucTAUCCKAd Haubonee BeposTHas
t (i J) t, (i, J) b (is J)

1 (@2 5 9 6

2 [(L3) 2 7 5

3 |(L4) 4 10 8

4 [(34) 9 14 11

5 (2,5 7 13 10

6 |@45) 1 4 3

[Tocrpoiite ceTeBoii rpaduk.

Paszpaboraiire IporpaMMHGI KOMIOHEHT IS OHOPEICICHHMA CpegHHX (OMHIACMBIX)
3HAYCHNUI OIPOJOILKATESIIEHOCTH PaboT, KPUTHICCKOrO IIYTH U €r0 I/IHHKI.

[Tonaras, 910 NPOXOIKMTEILHOCTE KPHTHIECKOrO IYTH PacOpeielieHa IO HOPMAIbHOMY
3aKOHY, HANTH:

a) BEpOATHOCTH TOIO, 9T0 CPOK BHINIOJIHEHHS KOMILTeKca pabot He npeBbicuT 17 cyTOK;

6) MakcuMannHOE 3Ha9eHVE IPOJOIDKATEILHOCTH BRIOMHEHHS MPOEKTA, KOTOPOE MOXKHO
rapaHTHPOBATh ¢ Ha#eKHOCTRIO 0.95.

4, PaspaboTaiiTe OpOrpaMMHEIN KOMIOHEHT JIs MOACTHPOBAHAA CIydaifHOMH
BCIMUMHEI, HMEIomeil  morapmpMuueckoe  pacmpesfeneHme ¢ mapaMerpom  p=(,3.

XapakTCPHCTHKH JTOTapU(PMHICCKOrO PacTIpe/ICICHAA:

—pk

P(E=k)= m, k=123,.0<p<1;
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_ —p DE = — p +In(1 - p)
“d-pnd-p)’ T PA—pmr(1-py

O0sem BrIOOpKH N=100. Pe3ymeTaThl nmpencTaBeTé B BHAC Ta0OMMIE MOJYICHHBIX

E§

3HaucHHR coydaifHod BEMMWHR A COOTBETCTBYIONIMX HM TCOPETHUCGCKMX M SMITMPHUCCKUX

BepoATHOCTEH. CpaBHUTC TCOPCTHICCKAC H AMITHPHICCKHC YACIOBBIC XapaKTCPUCTHKH,

5. Pa3pabotaiiTe nporpaMMHBIH KOMIIOHEHT, BBIYHCISIOMIMAA ¢ MOMOIIBI METO]a
Mounre-Kapio o6bem Tesia, orpaHM4eHHOTO MOBEPXHOCTAMU:
y? =16 — 6x, y? = 2x, z = 5.
OTtHOCUTEIbHAS MOTPEHIHOCTD pacuera He J0JDKHA MpeBbiiaTh 5%.

6. Texmonorugeckas CHCTEMa COCTOHT W3 OOHONO CTAHKA — MHOIOLENEBOIO
obpabaremBaromero nerrpa. Ha craEoK DOCTYIAIOT 3aMBKH Ha H3TOTOBJICHNE ACTANCH B CPEIHEM
gepes 0,5 . Cpeppee BpeMa H3rOTOBIEHHA OFHOH Aetam pasHe 0,6 9. Ecd mpH mocTynneHuA
3asiBKHM Ha M3TOTOBICHHE IETATMA CTAHOK 3aHAT, TO NETAh HANIPABIAETCA HA JPYroM CTAHOK.

Paspa0oralite DOporpaMMHEIH KOMIOHCHT, OCYIIECTBIAMME aHANMTHISCKOC W
CTATHCTHICCKOS MOICTHPOBAHKE NAHAOW 0/THOKAHATLHOH CHCTCMEL,

Ompenemure:

a) OpOH3ROATENLHOCTE pabOTH! CTAHKaA, JIETaneH B 9ac,

6) nmpoOexT peranci, koropeic 06padaTHBAIOTCA HA JAHHOM CTAHKE,

B) BEPONTHOCTH TOIO, 9ITO OYEpenHas Aerans Oyner mepeHanpapiieHa Ha o6paborky Ha
OpYTOH CTaHOK;

) ONTHMANBHOE YACIO CTAHKOB B TEXHONOTMYECKOH CHCTEME, YTOORI OTHOCHATENBLHAS
TIPOIyCKHAA Coco0HOCTE Orlna He Meree 0,9,

CpaBHATE pe3YNBTATH AHATTHTHYECKOTO M CTATUCTHYISCKOTO MOJICTMPOBAHMS,

7. Ha AMATAIIAOHHOR MOEIH HCCIedOBRANACH BEIIHMCIHTEILHAN cHeTeMa. Ouenxoi
3} (QexTUBEOCTA CHCTEMBH CIYXHIO CpemHee 3HA9SHHES 3arpy3Kd Iponeccopa. BxonanmMu
He3aBACHMBEIMH DepeMeHHRIMH ((hakTopamy) ABITe: X1 — OpicTpogelicTBre nponeccopa, X; —
ObicTpoaeiicTeue MarnaTHOrO Oapabana; X; — OplcTpoaeiicTBAE BHEIIHErO KaHANA; X4 — 9HCIO
aranoB (crpandu) oOpaboTkm 3amaud. BEIXOAHEIM mapaMeTpoM sBIdGeTcA Y — 3arpyska
Tporeccopa. BEIT MpoBeneH NpoGHEIA (akTOpHENA dKcIepuMerT Tvma 2* , Tpn xoTopoM X
3aMCHACTCA TPOHHEIM 2 deKTOM B3IANMONCHCTBHA U3 MOTHOTO (PAKTOPHOTO PKCICPHMCHTA THIIA

2% , MaTpHI[a MaARpORAHAS M PE3YTLTATH JBYX MAPAIUICILHLIX OKTOR IPABCACHE B TabIHIe:
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Matpuiia miaHupoBaHusA Pesynbrarel mogenupoBanus, %
Ne oribita
Xy X5 X Xy ¥, Y,
1 + + + + 29,8 18,9
2 | + — — 2,1 7.4
3 + — + E 18,3 11,9
4 + — — + 2.9 4,2
5 - + + - 29,5 46,1
6 — + - + 2,1 2,5
7 - - + + 19,1 26,3
8 — - - - 1,9 2,2

PazpaboTaiiTe nporpaMMHEL KOMIIOHEHT, KOTOPLIA:

— ocymecTBIAET 00pabOTKY pe3yIbETaTOB SKCISPAMEHTE;

- ONpEeAENsIeT MOJCTb, CBA3RIBAIONIYIO BRIXOJHOH IIAPAMETP C (paKTopamy;

- CTPOHMT MATpHILy ILTaHmpoBamns s [P Tuma 2°

4. ®aiin u/uau BT3 ¢ NOAHLIM KOMMNAEKMOM OUeHOYHbIX Mamepuanoe npuaazaemcs.
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