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

Komnerenuust Conep:xaHue KOMIIETeHIHA Nupukarop Conep:kanue HHIHKATOpPA
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 JKCIICpHMEHTAL sa - | POTPaMMHIpOBAAe,
[IporpammupoBanue NpUIOKEHUN

OCBOCHHA KOTOPBIX H€O6XOI[I/IMBI

JJIA OCBOCHHUA ,ZI&HHOIZ

JUCHHUIIIINHEBIL.

JIMCIUIIINHBI (HpaKTI/IKI/I), Ui | Beimycknas  kBanupukanuonnas — pabora, HUPC,
KOTOPHIX PE3yIbTaThl OCBOCHHs | IPEAIMIUIOMHAs PAKTHKA

JTaHHOU JTUACIUATLIAHBI oynyT
H€O6XOIIPIMI>I, KaK BXOOHBIC
3HaHWUS, YMECHHUS U BIQJACHUSA IS
WX U3YYCHHUS.

3. O0beM IMCHMUIUIMHBI B 3a4Y€THBIX EIMHHUIAX ¢ YKAa3aHMEM KOJUYeCTBA
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
padoTsl
®opma
JlaGopaTopHbI IIpakTHyeckue CamocrosiTe1bHA o0yuaromerocsi ¢
o0yueHust Jlexnun

e padoThbI 3aHATHS s1 paboTa npenojaBarejemM

(uac)

OYHas 32 16 32 208 100

4. Copep:kaHue AUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMam (pa3gejiam) C
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJHYECTBA AKAJEMHUYECKHUX YACOB U BHUIOB
Y4eOHbIX 3aHATHH

dopma obyyeHunAa: ouHanA

Cemecmp: 7

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

Buabl 3aHSATHIL, MX TPYA0€MKOCTb (4ac.) | O0BbeM KOHTAKTHOI padoThI |




Texuun JlaGopaTopHbI IIpakTHyeckue CamocrosiTe1bHasA o0yyarolerocsi ¢ npenogaBaTeaeM
B e padoThbl 3aHATHSA padora (uac)
16 0 16 112 43

JleknmnoHHbIe 3aHATUA (164.)

1. MeTogoiorn4eckre 0CHOBbI MOACJTMPOBAHUS MPUKJIATHBIX M HH(POPMALUOHHBIX
NMpoueccoB. {JieKuusi ¢ pa3dopoM KOHKpeTHbIX curyaumi} (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 MOHATUSA MATEMAaTUYECKOTrO MOAEIUPOBaHUSA. [IpuHUIHIBI
CUCTEMHOTO TMOAX0Aa B MojenupoBaHuu. Krnaccudukamus wmopaeneid. IlpuHiumnsi
NOCTPOEHUs1 Maremarudeckux moaenei. Kiaccudukauus MeTomnoB MOAETUPOBAHMUS.
OcHOBHBIE dTanbl MOAEAUPOBaHUsA. Vcronp30BaHNE MOIEIMPOBAHUS ISl IPOBEACHUS
UCCIIEIOBATEIBLCKUX padoT.

2. Meroasl JHHEHHOI0 NPOrPaMMHUPOBAHMA. {C JJIEMEHTAMHU 3IJICKTPOHHOIO
00y4YeHHUs] M [JUCTAHHUOHHBIX 00pa3oBaTeJbHbIX TexHoJorui} (44.)[7,11,12]
JIuneninoe nporpamMmmupoBanue. [locTtpoeHne MareMaTHYECKHMX MOJAENEN JMHEWHOTO
nporpammupoBanus. O6miast 3ajava JIMHEHHOro nporpammupoBanus. ['padpuueckuit u
CUMILIEKCHBIN METO/BI PEUICHUS 3a1a4 JUHEWHOI0 IPOrpaMMUpPOBaHus. J[BOVICTBEHHbIE
3a/1a4y JIMHEHHOI0 nporpamMmMupoBanus. [IpaBuia cocraBiieHUs IBOWCTBEHHBIX 3a4ad.
3aa4u UEeIOYUCIEHHOTO JIMHEHHOro IporpamMmmMupoBanus. ['padpuueckuii MmeTos, MeTox
BeTBeM W  rpanun, wmerox [omopu. TpancnopTHas  3amada  JIMHEWHOTO
nporpaMmupoBanus. [IocTaHOBKa TpaHCIIOPTHOM 3a/1a4l, €€ MaTEMaTUIECKas MOJIEIIb U
cBoiicTtBa. [locTpoeHne nepBOHAYANBLHOIO OIMOPHOIO IUIaHA. MeToJ MNOTEeHIHANOB.
3agaya o HaszHauyeHWsAX. [locTaHOBKA 3a7auM O HA3HAYCHMSAX M €€ MaTeMaTHYeCKas
Mozenb. BeHrepckuit anroput™. [IpuMeHeHne METoA0B JIMHEMHOTO IMTPOrPaMMHUPOBAHUS
JUTSL MOJIETTMPOBAHMSI PUKIIAIHBIX U MH()OPMAIIMOHHBIX IPOLECCOB.

3. MeToabl HEJIMHEHHOTO MPOTPAMMMPOBAHNS. {JIEKIUA C Pa300pPOM KOHKPETHBIX
curyaumii} (44.)[7,11,12] OO6mas 3agadya HEIMHEHHOro MPOrpaMMHUPOBAHUS.
['paduueckuit Meron pemieHUs 3aaad HEJIMHEWMHOTO NPOrpaMMHUpPOBaHUS. 3alayu
0e3ycrnoBHOM onTuMmu3anuu. HeoOXoaumbie W JTOCTATOYHBIE YCJIOBHUS O€3yCIOBHOTO
PKCTpeMyMa. 3alaud Ha YCJIOBHBIM »KcTpemyM. Meton wmHoxkutened Jlarpanxa.

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

IPOTPAMMUPOBAHMUS JTsI MOJCIIUPOBAHUS MPUKIIATHBIX U HHPOPMAIIMOHHBIX TIPOIIECCOB.
4. MeToapl AMHAMHYECKOr0 MNPOrPaAaMMHUPOBAHUA. {JIEeKIUA C 3apaHee
3alIAHMPOBAaHHBbIMU ommMOkamu} (44.)[7,11,12] OcHOBHbIE MOHATHS U MOCTAHOBKA
3a7a4 JUHAMUYECKOTO mporpaMmupoBaHus. [[pyHUIMO ONTUMAIBHOCTU. YpaBHEHUE
bennmana. OOmee onucaHue  mpolecca  MOJACIUPOBAaHUS U TOCTPOCHUS
BBIUUCIIUTEILHOW  CXE€Mbl  JIMHAMHYECKOTO  IporpamMmupoBaHus. OnTUMaibHOE
pacnpeneneHue pecypcoB. OnrumanbHOE yIpaBiieHHE 3anacamu. OnTuMasbHas
CTpaTerusi 3aMeHbl 00OpYAOBaHMS. 3aJaddl O MapIIpyTu3anuu. JlerepMuHUpOBaHHBIC
nporieccbl. CTOXaCTUYECKHE 3a/1a4u JUHAMUYECKOTO MPOTPaMMUPOBAHUS.




5. MeToabl ceTeBOro IUVIAHUPOBAHUS W YyNpaBJjeHusi {JieKnuss ¢ pa3doopom
KOHKPpeTHbIX cuTyaumii} (34.)[7,11,12] Haznauenue u o6sacTv MpUMEHEHHUS CETEBOTO
IJIAaHUPOBAaHMUSI M yIIpaBiieHHs. VcTopus ceTeBOro IUIAHUPOBAHUS W yIpaBJICHUS.
[TocTtpoenue cereBbix Mojieneid. CeTeBast MOJICNIb M €€ OCHOBHBIE 31eMeHTHI. [lopsaaok u
MpaBUJIa TIOCTPOCHUS CETEBBIX TpadukoB. YmopsgoueHue ceTeBoro rpaduka. [lonstue
nyTu cereBoro rpaduka. Kpurudeckuit mytb. PacueT M aHanmM3 CETEBBIX MOJICINICH.
Bpemennbie mapamerpsl ceTeBbiX rpadukoB. CeTeBoe IUIAHUPOBAHUE B YCIOBUSIX
HeonpeneneHHocTH. KoadduimenT HanpspkeHHOCTH paboThl. AHAINM3 W ONTUMU3AITIS
ceTeBoro rpaduka. ONTUMHU3ANNS CETEBBIX MOJICTICH.

IpakTuueckne 3ansaTusa (164.)
1. Mertoasl JuMHeilHOro mnporpamMmupoBanu.(24.)[7,11,12] MogenupoBanue
NPUKIAAHBIX 1 UHPOPMALUMOHHBIX MPOLIECCOB C UCIOJIb30BAHUEM METOJIOB JIMHEHHOrO
nporpammupoBanus. OOmasi cxeMa MOCTPOCHHUST MaTeMaTHYEeCKUX MOJENe 3a1ay
JIMHEHHOTO MPOTrpaMMUPOBaHUE (BBOJI IEPEMEHHBIX, POPMUPOBAHUE 1IeJIeBON QYHKIIUH,
(GbopMUpOBaHKE OrpaHUYEHUM, HAJOXKEHHE YCJIOBHM HeoTpuLaTeabHOCTH). Pemienue
3a/lady JIMHEWHOTO MPOTrpaMMHUPOBAHUSI TpadUueCKUM M CHUMIUIEKCHBIM METOJaMHu.
Pemrenue 3a1a4 nea04uCIEHHOTO IPOrpaMMUPOBAaHUs METOA0M ["'oMopu.
2. TpancnmoprHas 3axada JIMHEHHOr0 MNPOrpaMMHPOBAaHHA M 3aJa4a o
Ha3HaYeHusx.(24.)[7,11,12] Pemienue TPAHCIIOPTHOM 3aJ1a4u JIMTHEMHOTO
IPOTPaMMHUPOBAHUS METOJIOM NOTEHUMANOB. llocTpoeHne Moaenu TpaHCIOPTHOU
3amaun.  Mcmosb3oBaHME ~— CBOMCTB ~ TpaHCHOpPTHOM — 3amadn.  Haxoxnenue
IIEPBOHAYAJIBHOIO OMNOPHOrO IIAaHA METOAOM CEBEPO-3allaJHOr0 yIjla W METOAOM
MIOTEHIHAJIOB. Pemenne 3a1aum 0 Ha3HAYEHUAX BEHTepckuM anroputmom. [loctpoenue
MaTeMaTUYECKOW MOJEIIH 33141 O Ha3HAYCHUSX.
3. Meroabl HeJaMHEHHOro mnporpammuposanms.(34.)[7,11,12] MonenupoBaHue
OPUKIAAHBIX ¥ WHGOPMAIIMOHHBIX  MPOIECCOB C  HCIOJIb30BAHHEM  METOJIOB
HEJIMHEMHOTO MPOrpaMMUpPOBaHUs. PelleHue 3a1a4 HeJIMHEHHOrO MPOrpaMMUPOBAHUS
rpaduueckumM meTonoM. Pemienne 3amad Ha 0€3yClOBHBIN dKCTpemyM. [IpumeHeHue
HEOOXOJMMBIX U JIOCTAaTOYHBIX YCIOBHI 0€3yCIIOBHOTO AKCTpeMyMa. Pemienue 3anau Ha
YCJIOBHBIM DKCTPEMYM C UCIIOIb30BaHUE MeTONAa MHOXKHUTenen Jlarpanka. Ilpumenenue
teopembl Kyna-Takepa s pemeHns 3a1ad BeIMYKIIOrO0 MpOorpaMMupoBanus. Pemienue
3a1a4  KBaJpPAaTU4YHOTO  MOPOrpaMMHUpOBaHUsA.  PelieHue  3a7ady  HEJIMHEWHOTO
MPOrpaMMHPOBAHUS TPATUEHTHBIMU METOJAMM.
4. KourposbHas  padora "MeToabl  JIMHEHHOTO U HEJIMHEHOT 0
nporpammuposanus'.(14.)[7,11,12]
5. MeToabl JUHAMHMYECKOr0 mnporpammupoBanms.(44.)[7,11,12] MogaenupoBanue
OPUKIAAHBIX W WHGOPMAIMOHHBIX  MPOLECCOB  METOAAMH  JMHAMHYECKOTO
nporpaMMupoBaHus. Pelenue 3agaud o0 KpardameMm nyTtd. Pemrenue 3agauu
pacnipezeneHusi pecypcoB. Pemenue 3amaun o0 uHBecTuuusAx. Pemenue 3agaud 00
ONTUMAJIBHOM PACHPENEIICHUN CPEICTB MEXKAY NpeAnpusaTHUsMH. Pemenue 3agauu o
IIOBBIIEHNN HAJIEKHOCTH PAJMOAJIEKTPOHHOM anmaparypbl. Pemrenue 3amaum 3aMeHbI
obopynoBanusi. IlocTpoeHne onTUMaIHLHOM MOCJIETIOBATENRHOCTH  ONEpaluid B
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KOMMEpYECKOH esITeIbHOCTH.

6. Meroabl ceTeBOro IJIaHMpOBaHusi W ynpasiaeHus.(34.)[7,11,12] Iloctpoenue
CETeBbIX Mojenell. YmopsgoueHue cereBoro rpaduka. Pacuer kpuTHuecKoro myTH.
Bolunciienrie BpeMEHHBIX IMapaMeTpoB ceTeBoro rpaduka. Pemienue 3amau ceTeBOro
IJIAaHUPOBAHMUS B YCIIOBUSIX HEompeieeHHOCTU. PacyeT koappuiimenta HanpssKeHHOCTH
paboThl. AHAJIU3 U ONITUMU3AIMS CETEBOTO Tpaduka.

7. KourtpoJubHasi pabora 'Meroabl IMHAMHYECKOr0 NPOrPAMMHPOBAHMS U
ceTeBOro miaanuposanus'.(14.)[7,11,12]

CamocrositenbHas padora (1124.)
1. [ToaroroBka K npakTu4ecKum 3anaTusam.(324.)[4,7,9,10,11,12]
2. IloaroroBka K TeKylIeMYy KOHTPOJIK YCHeBaeMOCTH (KOHTPOJIbHBIM
padoram).(16u4.)[4,7,9,10,11,12]
3. BobinosiHenue KYPCOBOH pa6orb1.(504.)[2,4,7,9,10,11,12] Pa3zpaboTtka
MPOTPaMMHBIX KOMIIOHEHTOB ISl IPOBEACHUS UCCIICIOBATEIILCKUX PAOOT.
4. IloaroroBka k 3a4ery.(144.)[4,7,9,10,11,12]

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

Buabl 3aHSTHH, UX TPY10eMKOCTb (Yac.) O0beM KOHTAKTHOI padoThI
Texuun JlaGopaTopHBI IIpakTuyeckne CamocrosiTe1bHas o0yuarouierocst ¢ npenoaaBaTeaeM
¢ padboTsl 3aHATHS padora (4ac)
16 16 16 96 57

JlekuuonHnwpie 3ansatus (164.)
1. MerTogosiornyecKkue OCHOBbI HMMHUTALMOHHOIO MOJEJTHPOBAHMSA. {JIeKUHUS C
pa3dopoM KOHKpPeTHbIX curyanuii} (24.)[4,10,11,12] CymHoCTh MMHUTALIMOHHOTO
MoaenupoBaHue. (OCHOBHBIE 3Talbl HWMUTALMOHHOTO MOJEIUPOBAHUA. Bunsr
MMHUTAIIMOHHOTO MOJieupoBaHus. [IpHHIMIIBI MOCTPOEHUSI UMUTALIMOHHBIX MOJIETIEH.
OCHOBHBIE HaIpPaBJICHUSI U MEPCHEKTUBBI PA3BUTUS UMHUTAIMOHHOTO MOAECIUPOBAHUS.
[IpenmyiiecTBa U1 HEAOCTATKA UMUTAIIMOHHOTO MOJEIUPOBAHUS.
2. HHcTpyMeHTAIbHBIE CpeICTBA HMMHUTALMOHHOIO MOJEJUPOBAHUA. {C
3JIeMEHTAMM JJIEKTPOHHOr0 OOy4YeHMSl M [MCTAHLUMOHHBLIX 00pa3oBaTelbHBIX
TexHoJoruii} (24.)[9,10,11,12] Bb160p HHCTPYMEHTAILHOTO CPEACTBA JIsl TOCTPOESHUS
UMUTAITMOHHOM MoJienu. Knaccudukalus "HCTpyMEHTAbHBIX CPEJICTB UMUTAIIMOHHOTO
MozenupoBaHusi. COBpeMEHHbIE CUCTEMbl UMUTALIMOHHOTO MoJienupoBaHusi. (OCHOBBI
CUCTEMATHU3ALMH SI3bIKOB MMHUTALMOHHOTO MoJieaupoBaHus. CpaBHUTENbHBIA aHAIU3
S3bIKOB ~ MMMTAIMOHHOTO  MOJEeIUpoBaHusA. [lakeThl  MOPUKIATHBIX  MPOTPaMM
MojenupoBaHusl cucteM. ba3bl maHHBIX MoaenupoBaHus. [ MOpUAHBIE MOICITUPYIOITUE
KOMITJIEKCH.  Pa3paboTka  TPOrpaMMHBIX ~ KOMIIOHEHTOB IS TMPOBEACHUS
HCCJIEIOBATEIHLCKUX PaboT.
3. Crarucrnyeckoe MO/JeJIUPOBAHUE MNPUKJIAIHBIX W HH(OPMAIHOHHBIX
NMpoueccoB. {JieKNUsi ¢ Ppa3dopoM KOHKPeTHbIX curyaumii} (24.)[4,11,12]
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Cratuctuueckoe MojaenupoBanue Ha OBM (Merog Monte-Kapno) :  oOmias
XapaKTEepUCTHKA METOJa; MaIlllMHHAs reHepanus NICEBIOCITYYaHBIX
MOCJIEA0OBATENBPHOCTEN; MPOBEPKA M YJYUYIICHUE KAadyecTBa IOCIEAOBATEIbHOCTEN;
MOJICJIMPOBAHUE CIIyYaWHbIX BO3ACUCTBUNM. MoJenupoBaHue CIIy4yalHbIX BEJIWUYUH,
COOBITHI U MPOIIECCOB.

4. MoaeanpoBaHue CIyYaHHBIX NMOTOKOB M CHCTEM MAaCCOBOI0 OOC/JIY:KMBAHUS.
Cetu Ilerpu. {ekuus ¢ pa3dopomM KOHKpeTHBIX cutyamnumii} (44.)[3,4,8,9,11,12]
Mogenu ciaydaiHbIX MOTOKOB. BuIbl MOTOKOB M crocoObl ux 3amanus. [Ipocreimmii
notok. [loToku ¢ orpaHuveHHBIM mocneAeicTBrueM. HopManabHBIN MOTOK COOBITHIA.
Camonoo0HbIe ((paKkTabHbIC) MOJIETH CIYYailHBIX MOTOKOB. BBeeHue Bo (ppakTabl.
CamomnonoOHbie  ((pakTaabHBIE) CIIy9aHBIC TIPOIECCHI. Bunpl camomnomoOHBIX
CIly4ailHbIX MOcieAoBaTelIbHOCTEH.  MoJenupoBaHue CaMONOJOOHBIX CIyYalHbBIX
IIPOLIECCOB. Mogenu cucreM MaccoBoro ooOciyxuBaHus. Cuctema MaccOBOTO
OoOCTy’>KMBaHUSI C OTKa3aMHU. YpaBHEHUS OpJiaHra. Y CTaHOBUBLIMINCS PEXKUM
oOcmyxuBanusi. Dopmyssl Dpianra. Cuctema MaccoBOro 00CTyKHUBAHUSA C OKUJAHUEM.
CucteMa CMEIIAHHOTO THUIA C OTPAaHMYECHHEM MO MHE ouepeau. CTpykTypa CETH
[letpu. MopaenupoBanue HHGHOPMAIIMOHHBIX CUCTEM C TToMolibto cetelt [letpu. Ananus
cereii [lerpu.

5. IlnaHupoBaHue 3KCIMEPUMEHTA. {JIeKIHUsS ¢ Pa3dopoM KOHKPETHBIX CHTYalMii}
(44.)[5,6,11,12] OcHOBHBIE MOHSATHS TUIAHUPOBAHUA OJKCIepuMEHTa.  DakTOpHOE
IIPOCTPAHCTBO, Kiaccuukanusa (HakTOpoOB U TUIBI IUIAHOB AKCIEPUMEHTOB. [loyHbII
(bakTopHbIii 3kcniepuMeHT. JpoOHbIl (pakTOpHBIN 3KciepuMeHT. OCHOBHBIE TPUHIUIIBI
IJTAHUPOBAHUS dKcepuMeHTa. CTpaTernuyeckoe IUIAHUPOBAHUE HSKCIEPUMEHTA U €O
sTanbl. TakTHYeCcKOe MIIAHUPOBAHUE DKCIIEPUMEHTA.

6. O0padoTka pe3yJibTATOB HMHUTAIIMOHHOI0 IKCIIEPUMEHTA. {JIeKI[Us ¢ pa3dopoM
KOHKpeTHbIX cuTyaumii} (24.)[4,5,11,12] OOpaboTka u aHAIW3 PE3YyIbTATOB
DKCIIEPUMEHTa HAa OCHOBE PETPECCHOHHOIO aHajau3a. OcHOBHBIE HNOHSTHUS
KJIACCMYECKOI'0 PErpecCMOHHOro aHaiuza.  Pacuer kod((UIMEHTOB ypaBHEHUS
perpeccun.  CTaTHCTUYECKHM aHalM3 ypaBHEHHs perpeccuu.  MHTeprnperauus
ypaBHeHuUs1 perpeccur. OOpaboTka U aHAIU3 PEe3yJIbTaTOB HKCIIEPUMEHTAa Ha OCHOBE
JHUCIIEPCUOHHOTO aHaIu3a. OnHodaxTopHbI JACTIEPCUOHHBIN aHaIu3.
JIByx(aKkTOpHBIN JUCTIEPCHOHHBIN aHAIN3.

IIpakTnueckne 3ausaTusa (164.)
1. MeToaosiornyeckue OCHOBbI HMHUTAMOHHOIO MojJeaIupoBaHusi. {0ecema}
(44.)[4,7,10,11,12] OOcyxnenue BompocoB. OCHOBHBIC TOHSTHS MOACITUPOBAHUS:
00BEKT, KJ1acc, OTHOIIEHHUE (CBSA3b), CUCTEMA, DIIEMEHT, CTPYKTypa. OCHOBHBIE MOHSITHS
UMHUTAIIMOHHOTO  MOJCJIIMPOBAHUS:  IPOIIECC, pabota coObITHE, TpaH3aKT.
PasnoBuHOCTH (HampaBieHUsI) HWMHUTAIMOHHOTO MojenupoBaHus. Kiaccudukarus
BHJIOB CTATUCTUYECKOTO YUCIEHHOTO MOJICIMPOBAHUS 11O TUITY PELIAEMbIX 3a7a4. DTaIbl
UMUTAIMOHHOTO MOJICTTUPOBAHUS CJIOXKHBIX CHUCTEM: (OPMyIHpPOBKA MPOOJIEMBI,
ompejieNieHre TpaHull, (HOPMYyTUpPOBKAa M pa3pabOTKa MOJENH, MOATOTOBKA JTaHHBIX,
TPAHCISALIMS  MOJIENIA, OIIEHKA aJeKBaTHOCTH, CTPATETHMYE€CKOE M TaKTUYECKOe
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IJJAHUPOBAHHUE, TOCTAHOBKA OJKCIIEPUMEHTA, AHAJIN3 PE3YJIbTATOB MOJEIUPOBAHUS,
peanu3anus M JOKYMEHTHpOBaHUE. MeTOolIbl HMMHUTAlMOHHOTO  MOJEIUPOBAHUSA:
CUCTEMHAasi  JMHAMUKA,  JUCKPETHO-COOBITMMHOE  MOJEIMPOBAHUE,  areHTHOE
MOJICIMPOBAHUE, CUTYAI[MOHHOE MOJICIMPOBaHUE. Y POBHU a0CTPaKIIUK UMUTAIIUOHHOTO
MoaenupoBaHus. OCHOBHBIE HAINpPABJICHUS M MEPCHEKTUBBI Pa3BUTHS UMUTALMOHHOIO
MozenupoBaHusi. O61acTU MPUMEHEHUSI UMUTALIMOHHOTO MOJIETUPOBAHMUS.

2. UHcTpyMeHTA/IbHBbIE CpeIcTBa HMMHTAIMOHHOIO MoJeJqupoBaHus. {0ecema}
(24.)[9,10,11] OGcyxnenne BompocoB. CuUcTeMaTH3alMs W CPABHUTEIBHBIA aHAIN3
A3bIKOB MMUTAlIMOHHOTO MOJECIUPOBaHUS. BO3MOXHOCTH Cpeibl HMMUTAIMOHHOIO
moaenupoBanusi ExtendSim myis pa3paboTku u uccineqoBaHus TUCKPETHO-COOBITUHHBIX
moxenei. Hasnauenue m Bo3MmoxHocTH cuctem Powersim, AnyLogic, GPSS World,
Arena, Plant Simulation u T.1.

3. NMuUTallMOHHOE CTATHCTHYECKOoe MojaejdupoBanme. {0ecemna} (24.)[4,11,12]
OO6cyxaenue BompocoB. MMuTalMOHHAs CTAaTUCTUYECKas MOJENIb W CPaBHEHUE C
aHaJTUTUYECKOW Mozenblo. HazHaueHue MaTYMKOB CIyYalHBIX YHACENI B UMUTAIMOHHOM
MozenupoBaHuu. CriocoObl (POPMUPOBAHUS CIYYaHBIX YUCET B aJTOPUTMUYECKUX
JaTYUKaxX CIIy4yalHbIX YHUCEI. CrocoObl  TIPOBEPKH  JaTYUKOB PABHOMEPHO
pacrpeieNIieHHbIX ClIy4aiHbIX yucen. Onucanue MOACIUPOBAHUS €IMHUYHBIX COOBITHIA,
MOJIHOM TPYyNIbl HECOBMECTHBIX COOBITUM, COBMECTHBIX HE3aBUCUMBIX COOBITHH.
MopenupoBanue cirydaiiHbIX mporieccoB. CriocoObl TPOJIBMKEHUS MOAAIHHOTO BPEMEHHU
B HMMUTAllUOHHOW MOJIeNIM, WX JOCTOMHCTBA M HEAOCTaTKU. BuIbl BpeMeHH B
UMUTAIMOHHOM  MOJENIUpoBaHUU. [IpuMepbl HUMHUTAIIMOHHOTO CTATUCTHYECKOTO
MOJICTUPOBAHUS MMPUKIIAIHBIX U MH()OPMAIIMOHHBIX MTPOIIECCOB

4. MoaenupoBaHue CJOYYaAWHBIX MOTOKOB M CHCTEM MAacCOBOr0 OOC/IY:KMBaHHS.
{Tpenunr} (24.)[1,4,11,12] OOmas xapakTepUCTUKA CUCTEM MAaCCOBOIO 0OCITY>KMBaHUS
(CMO). Crpykrypsl u Bugsl CMO. Onucanue QyukuonupoBanue CMO.
O¢ddextuBHoctT u xapakrepuctuku CMO.  OOmwMe NPUHIHUIBI MOAECTUPOBAHUS
MPUKIAAHBIX U WHOOPMAIIMOHHBIX TpolieccoB ¢ nmomombio CMO. Pemenne 3amau Ha
MozaenupoBanue CMO MeTo0M CTaTUCTUYECKUX UCTIBITAHUN.

5. Cern Ilerpu {rpenunr} (24.)[8,9,11,12] ®opmanibHOEe onpeneneHue cetu llerpu.
['padpuueckoe mnpencraBienue cereit [lerpu. Mapkuposka cererr I[lerpu. [lpaBuna
BbINOJIHEHUA cererd llerpu. MopenupoBanue cucrem Ha ocHOBe cered llerpwm.
MopenupoBaHue B3aMMOJECUCTBYIOIINX TMPOLECCOB MAPAIIIENBHBIX CHUCTEM. 3aJadd
aHasm3a cerer lletpu.  Meroasl aHanm3a: JOepeBO JOCTHKUMOCTH, MATPUYHBIE
ypaBHeHHUs. Pelienue 3a1a4 Ha nocTpoeHue U ananus cereu [letpu.

6. llnanupoBaHue »JKCIEPUMEHTAa. AHAJM3 W HHTEpPHpeTanus pe3yJbTAaTOB
MojaeaupoBanusi. {rpeHuHr} (44.)[5,6,11,12] l3ydyeHue U OCBOEHHUE METOJIUKHU
COCTABJICHMSI M TMPAKTUYECKOW peah3aliid TMOJHOTO M JIpoOHOTO (HhaKTOPHOTO
skcriepuMenTta. Ompenenenue (aktopoB. OmpeneneHue OCHOBHOTO, HIKHETO U
BEpXHETO ypoBHEH (HaKTOpOB, a TaKKe HWHTEpBaia BapbupoBaHusi. KomupoBanue
(GakTOpOB ¥  COCTaBJIeHWE MATpUIlBl IUJIAaHUpOBaHUWsS. Peanmuzamuss MaTpUIlhI
IJIAHUPOBAHUSI, MPEIBAPUTEIIBHO PAHIOMU3UPYS IMPOBEICHHE OIBITOB BO BPEMEHH.
Pacuer koadduimenToB perpeccun u nmpoBepka ux 3HaYMMOCTU. [IpoBepka rumoTe3b
aJIeKBaTHOCTU HAWJEHHOW JIMHEWHOW MOJENH, CBS3BIBAIONICH CpeqHe-apudpmeTnyeckoe
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OTKJIOHCHHC C HCE3aBUCHUMbIMU q)aKTOpaMI/I. HCpCXO,Z[ K (1)I/ISI/I‘ICCKI/IM MMCPCMCHHBIM.

JlabGopaTopHubie padorTsi (164.)
1. MopenupoBanue CJIyYalHbIX quceJa c 3aJaHHBIM 3aKOHOM
pacnpenesenns.(24.)[4,10,11,12] HM3yyeHune MeETOJOB MOACIMPOBAHMUS CIyYaHHBIX
BEJIMYMH C Pa3IMYHBIMU 3aKOHAMHM PACTIPECIICHHS U MTPOBEPKHU UX KauecTBa, Hanbosee
4acTO HCIOJIB3YEMBIX TIPU HMHUTAIMOHHOM MOJEIUPOBAHUU NPUKIAIHBIX H
WHOOPMAITMOHHBIX TIpolieccax. MOJEIMPOBaHUE CIyYalHBIX YHCEN C 3aJlaHHBIM
3aKOHOM pACTpPECIICHUs] C HCIOJh30BAHUEM COBPEMEHHBIX HH(OOPMAITMOHHBIX
TEXHOJIOTUWA W MPUKIIAJHBIX MPOTPAMMHBIX CPEJICTB UMHUTAIIMOHHOTO MOJICTUPOBAHUSI.
Pa3paboTka nmporpaMMHBIX KOMIIOHEHTOB JJI MPOBEACHUS UCCIEIOBATEIbCKUX PadoT,
MO3BOJIAIONIME TTOJTy4aTh HA0OPhl 3HAUCHUMN CIy4yalHBIX BEJIMYUH, UMEIOIIUX TPU BUJIA
3aKOHOB pACHpPENCNICHUs:  PAaBHOMEPHBIN, IOKa3aTeNbHbIA (IKCIIOHECHIIMAIBHBIN),
HOPMAJIbHBIM.
2. MeToa cratuctudeckux ucnbiTaHuii Monte-KapJio.(2u4.)[4,11,12] Pa3zpabotka
MPOTrPAMMHBIX KOMIIOHEHTOB, BBIUUCISIONIUX TUIONMIAb U 00bEM 3aJlaHHON (PUTYPHI C
nomoibio Metoga Mourte-Kapno (Merona cratuctuyeckux ucnbsitanuii) . [IpoBenenue
OLICHKH TOYHOCTH PE3YJIbTATOB, MOIYYEHHBIX MeTogoM MonTe-Kapio.
3. MopaeanpoBanue HMH(POPMAIMOHHBIX CHCTEeM ¢ NOMOIIBK  ceTel
Herpn.(2u.)[3,8,9,11,12] 3yueHue  TEXHOJOTHH  MOACIUMPOBAHMUS  3aJaHHOMU
nHpopMarimoHHo cuctemsl ¢ momonibio cetei Ilerpu. Iloctpoenue rpaduueckoro
MpeCTaBICHUs CUCTEMBI ceThio [leTpu (¢ ucnonp3oBaHueM
MPUMUTHUBHBIX COOBITHI). AHAIU3 CETU MyTEeM MOCTPOCHUS JepeBa JIOCTUKUMOCTH.
PazpaboTka nmporpaMMHBIX KOMIIOHEHTOB JIJIsl MIPOBEICHUS UCCIE0BATENIbCKUX PadoT,
MOJICTUPYIONIMNX Mpolece PyHKInoHupoBanus cetu [lerpu.
4. MogenupoBaHue OJHOKAHAJBHOM CHCTEMbI MAacCCOBOIO OOCJHYKHBAHUA C
oTka3zamm.(24.)[1,4,11,12] M3yyeHne TEXHOJIOTUHA aHATMTUYECKOTO U CTATUCTUYECKOTO
MojenupoBaHusi onHokaHambHbIX CMO ¢ orkazamu. Pa3zpaboTka mporpaMMHBIX
KOMITIOHEHTOB /I TPOBEACHHUS  HUCCIIEIOBATEILCKUX PaboT, peanu3yoImx
aHaJUTUYECKOEe M crathuctudeckoe moaenupoBanne CMO. Pacuer mnokaszareneit
s dexTuBHOCTH cucTeMbl. CpaBHEHHE PE3yIbTATOB AHATUTUYECKOTO U UMUTAIIUOHHOTO
MOJIETUPOBAHUSI.
5. MoaeaupoBaHie MHOTOKAHAJBHON CHCTEMbl MAacCCOBOIO OOC/IY:KHBAHHUSA C
ouepennbro.(4u.)[1,4,11,12] M3ydeHne TEXHOJIOTUN AaHATUTUYECKOTO U CTATUCTUYECKOTO
MojieupoBaHuss MHorokaHaibHeIx CMO ¢ ouepennto. Pa3zpaboTka mporpamMMHBIX
KOMIIOHEHTOB  JUJIS  MPOBEICHUS  MCCIEAOBATEIbCKUX  PaboT,  pealu3yIommX
AHAIUTUYECKOE M cTaTuctudyeckoe wmoxaenupoBanne CMO. Pacuer mnoka3zareneit
sapexTrBHOCTH cucTeMbl. CpaBHEHHUE PE3YJIbTaTOB AHATUTUYECKOTO U UMUTAIMOHHOTO
MOJICTTUPOBAHUSI.
6. IlnaHnupoBaHue »HKCIEePUMEHTA. AHAJN3 W HWHTEpPHpeTanusl pe3yJbTATOB
MojaeaupoBanu.(44.)[4,5,6,11,12] M3ydyenue u OCBOCHHE METOJMKUA COCTABJICHUS U
MPAKTUYECKON peamu3aluyl TOJHOTO W JAPOOHOr0 (PaKTOPHOTO IKCIEPUMEHTA.
Omnpenenenue (axropo. OmnpenerncHNe OCHOBHOTO, HIKHETO W BEPXHETO YPOBHEH
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(dbakTopoB, a Tak)Ke MHTEepBaJia BapbupoBaHus. Kogupoanue GhakTOpoB U COCTaBJICHUE
MaTpUIlbl TUIAaHUpPOBaHUA. Peanuzanuys MaTpulbl IUIAHUPOBAHMS, NPEABAPUTEIHLHO
pPaHJIOMU3UPYS TTPOBEECHNE OINBITOB BO BpeMeHH. PacueT ko3 HHUIIMEHTOB perpeccuu u
MPOBEPKA MX 3HAYMMOCTHU. [IpoBepka rumoressl aJleKBaTHOCTH HAWJCHHOW JIMHCWUHOMN
MOJICJIM, CBS3BIBAIONICH CpeaHe-apuMETHUYECKOE OTKIOHEHHE ¢ HE3aBUCHMBIMU
daktopamu. Ilepexon k ¢QusnueckuM TnepeMeHHBIM. Pa3zpaboTka MporpaMMHBIX
KOMIIOHEHTOB  JIJI1  MPOBEJACHUS  KCCIENOBATEIbCKUX  padoOT, peaau3yIolnX
IJIAHUPOBAHKUE IKCIIEPUMEHTA.

CamocrosTesibHas padora (964.)
1. IloaroroBka K 3ammure JiadoparopHbix pador.(484.)[1,3,4,5,6,8,9,10,11,12]
N3ydeHne KOHCIIEKTa JIEKIMH, OCHOBHOM W JOMNOJIHUTEIIBHOW JINTEPATYPhl MO BCEM
TeMmaM Kypca. [ToaroroBka 0TBETOB Ha BOMPOCHI K Ja00OpaTOPHBIM paboTam.
2. BbinmosiHeHue pacueTHo-rpaguyeckoii padorni.(324.)[1,2,3.4,5,6,8,9,10,11,12]
PazpaboTka mporpaMMHBIX KOMIIOHEHTOB JJIsI IIPOBEACHUS HCCIIEI0BATEIIbCKUX PaboT.
3. IloaroroBka K 3x3ameny.(164.)[1,2,3,4,5,6,8,9,10,11,12]

5. IlepeyeHb Yy4eOHO-METOAMYECKOT0 OOeCIeYeHHUsI CaAMOCTOSITEJIbHOH PadoThl
00y4JarImuxcs no JUCUUIJINHE

Jlis kaxaoro oOywaronierocsi oOecnedeH WHAUBUAYaIbHBIA HEOrpaHWYCHHBIN
JIOCTYT K DJICKTPOHHO-OUOJINOTEYHBIM CUCTEMaM, 3JICKTPOHHOU OubanoTeke Antl TY u
K 3JIEKTPOHHOU MH(DOPMALIMOHHO-00pa30BaTENbHON CpeEie:

1. Hpob6szko O.H. Jlabopatopubie paboTel 1o Kypcy «MonenupoBanue
MH(DOPMAITMOHHBIX TPOIIECCOBY» [DIEKTPOHHBIN pecypc]: MeTtoauueckue ykazaHus 1Mo
BBIIIOJIHEHUIO ~ Ja0OpaTOpHbIX  paboT  mo  AucuuiuinHe — MonenupoBaHue
UHGOPMAITMOHHBIX MTPOIIECCOB HAMIPABICHUS
230100 «MupopmaTrika U BBIYMCIUTENIbHAS TEXHUKa» .- DJIEKTPOH. AaH. — bapHay:
AntI'TY,

2015. -55 C. Pexum JOCTyTaA:
http://elib.altstu.ru/eum/download/ivtib/uploads/drobyazko-o-n-ivtiib-5535cfc74a0f3.pd
f

2. lleBuenko, A.C. MojaenupoBaHue TMPUKIAAHBIX U HHOOPMAIIMOHHBIX
IPOLECCOB: METOAMYECKHE PEKOMEHAAMU I0 HAIMUCaHWIO0 KypCcOBOM paboThl AJis
ctynentoB BT Bcex hopm oOyuenust /A.C. llleBuenko; PyOrioBckuii MHTyCTpUATTbHBIN
WHCTHTYT. — 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 JuTEpPaTypHhI
6.1. OcHoBHas nuTeparypa

3. Beperensuukona, E.JI. Teopetnueckas unpopmartuka: Teopus cereit lletpu u
MoaenupoBanue cucrem : [16+] / E.JI. BeperenbnukoBa ; HoBocubupckuii
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roCyJapCTBEHHBIM TEeXHUUYECKUW yHHBepcuter. — Hoocubupck : HoBocuOupckmii
roCyJapCTBEHHBIM TexHUYeckui yHuBepcuter, 2018. — 82 c. : wi.,tabn. — Pexum
nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576571
(mara obpamenus: 12.01.2021).

4. Jlucsaxk, H.K. MonenupoBanue cuctem : yuebHoe nocodue / H.K. Jlucsk, B.B.
Jlucsik ; FOxubIi henepanbHblii yHUBEpCUTET, IH)KEHEPHO-TEXHOJIOTUYECKAsT aKaIEeMUS.
— PocroB-Ha-Jlony ; Taranpor : FOxHbIi penepanbHblii yHuBepeurert, 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 SKCIEPUMEHTA: J1a00paTOPHBIM
npaktukyM : [16+] / JLU. Ha3una, JI.b. JIuxauesa, O.I1. JIsopstauHOBa ; Hay4. pea. O.I1.
JIBopsitHuHOoBa. — BopoHex : BOpOHEXKCKHM TOCyAapCTBEHHBIA YHUBEPCUTET
UHXXeHepHbIX TexHonoruii, 2019. — 109 c. — Pexxum mocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=601551 (narta ob6pamenus: 23.12.2020).

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

7. Bacunbuyk, B. FO. MeTob1 onTUMalIbHBIX pellieHui : yueoHoe nocodue / B. 1O.
Bacunbuyk. — Cankr-IletepOypr : Canxr-IleTepOyprckuii  rocynapcTBEHHbBIN
apXUTEKTypHO-cTpouTenbHbll yHUBepcurer, ObC ACB, 2018. — 88 c¢. — ISBN
978-5-9227-0876-0. — TeKcCT : 3MEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/86431.html (nara
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. KuszbkoB ; Cubupckuii denepaibHblii YHUBEPCUTET. —
Kpachosipck : Cubupckuii ¢peaepanbubiii yausepcurer (COY), 2015. — 184 c. : tadmn.,
CXEM. — Pexum JIOCTYTIA: 1o MOIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=435696 (nata obpamenus: 12.01.2021).

9. Teopust mHGOPMAIIMOHHBIX MpoIieccoB U cucteM : yueOnuk / FO.FO. I'pomos,
B.E. Hunpux, O.I'. Upanoa, B.I'. OnnHonpko ; TaMOOBCKMII TOCYIapCTBEHHBII
TEXHUYECKUU yHUBEpcUTeT. — TamO0B : TaMOOBCKHII TOCYTapCTBEHHBI TEXHUYCCKUN
yauBepcuteT (TI'TY), 2014. — 172 c. : ni., Tab:1., cxem. — PexxuM noctyma: 1o nojmnmcke.
— URL: https://biblioclub.ru/index.php?page=book&i1d=277939 (mata oOpameHus:
23.12.2020).

10. [Harposa, I'.B. MeTonb! uccienoBanusi 1 MOJEIMPOBAHKS MHGOPMALIMOHHBIX
MPOIIECCOB W TexHoyioruk : ydeOHoe mocoouwe / I'.B. Ilarpora, M.H. Tonuwuen ;
CeBepo-KaBkaszckuii penepanbubiii yauepcutet. — CtaBpormnons : CeBepo-KaBkazckuii
Oenepanbabii yHuBepcuteT (CKOVY), 2016. — 180 c. : un. — Pexkxum goctyma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=458289 (nmara
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obpamenust: 17.03.2021). — bubauorp.: ¢. 178. — TekcT : 3IeKTPOHHBIH.

7. Ilepeyenb pecypcoB HUHGPOPMANMOHHO-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 MaTepHuajJoB /Jisi IPOBCACHUSA TEKYIIEro KOHTPOJJIA
yYCneBaeMoOCTH " HpOMe)l(yTO‘IHOﬁ aTrecranmmn

ConepxaHve  TPOMEXYTOYHOM — aTTeCTallMd  PACKPBIBAETCA B KOMILIEKTE
KOHTPOJIUPYIOIINX MAaTepUaJIOB, MPEIHA3HAYEHHBIX JJIsl IPOBEPKH COOTBETCTBUS YPOBHS
MOATOTOBKM 1o aucuuiuinae TpeboBanusM @OI'OC, Kkotopele XpaHSATCS Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Bujae u B DUOC.

®oHJ1 o11eHOYHBIX MaTepuaioB (POM) no AUCIUIUIMHE MPEJCTABICH B MPUIIOKECHUH
A.

9. IlepevyeHb HHPOPMAUOHHBIX TEXHOJIOTHA, HCIOJIb3yeMbIX NPH OCYIIECTBJICHIH
0o0pa3oBaTeJbHOI0 Mpouecca MO0 JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 odecrnevyeHuss 1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Hns YCHEIIHOTrO OCBOEHHUS JUCHUTUTUHBI UCIIOJIb3YIOTCS pecypcbl 3IEKTPOHHOU
nH(OPMaIIMOHHO-00pa30BaTeIbHOM  cpefibl, 00pa3oBaTelbHbIE WHTEPHET-MOPTANbl, TiI00albHas
KOMIIbIOTEpHas ceTh MHTepHeT. B mpouecce m3yyeHus: OUCUUILIMHBI IPOUCXOAUT UHTEPAKTHUBHOE
B3aMMOJIeIICTBHE 00yYaroIIerocs ¢ mpernoaaBaTesieM Yepe3 JIMUHbIN KaOUHET CTyAeHTA.

Nenn Hcnonb3yemoe mporpaMMHoe odecriedyeHue

1 LibreOffice

Pascal ABC.NET

PyCharm Community Edition

Python

Visual Studio

Windows

N[N N | [W|N

Antuupyc Kaspersky

Nenn Hcnonb3yembie npoeccuoHAIbHBIC 0a3bI JaHHBIX U HH(POPMALIHOHHBIE
CIIPaBOYHLIC CHCTEMbBI

1 becnunatHast snexktponHas OubOnuoreka oniaiiH "ExnHoe OKHO K 00pa3oBaTelbHBIM
pecypcaM" I CTYZICHTOB W TperojaBaTeliei; KaTaJllor CChUIOK Ha 00pa3oBaTelbHbBIC
uHTepHeT-pecypesl (http://Window.edu.ru)

2 HanmonanwsHast snexkrponHas 6uOimoreka (HOB) — cBOOOMHBIN AOCTYynm YuTaTeNe K
donnam poccuiickux 6uOmMoTek. COOEPKHUT KOJJIEKIMH OUU(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JIOCTYIA, TAK U OTPAaHUYCHHBIX aBTOPCKHUM IIPABOM), a TAKXKe KaTaJjior
u3NlaHuil, xpansmuxcs B oubnuorekax Poccun. (http://H36.pd/)
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10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOM 0a3sbl, HEe00X0IMMOo IS
OCyIIIeCTBJIEHUS 00Pa30BaTEIbLHOI0 MPOLECCA MO AUCIUIIINHE

HaumeHoBaHMe CleNHAIbHBIX MOMEIIeHUI U MOMeIEeHU i VISl CAMOCTOSITEJIbHOH PadoThl

yueOHbIE ayTMTOPUU JJIsl IPOBEJCHHS YUeOHBIX 3aHATUN

INOMCIICHUA OJIA CaMOCTOSTEILHOMI paGOTbI

MarepuanbHO-TEXHUYECKOE O00eCleYeHue M oOpraHu3alus o0pa30BaTEIbLHOIO
mpoliecca Mo AWCHUIUIMHE JUTsl HHBAIHMIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHU
3JI0POBbSI OCYIIECTBISIETCS B COOTBETCTBHH ¢ «llosmoskeHrnemM 00 00y4eHN HHBATHIOB U
JIUI] C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 37I0POBBS.
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NPUNOKEHUE A
®OH/[, OLLEHOYHbIX MATEPUANIOB ON1A MPOMEXYTOYHOW ATTECTALIMM
no AUCUUNNUHE «MogaenupoBaHue NnpuKAagHbIX U UHGOPMALLMOHHbIX NPOLECCOB»

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: Cnioco6en paspabaThiBaTh
IPOrPaMMHBIC KOMITOHSHTHI JIJISl TIPOBEACHHUS
UCCIIEIOBATEIBCKUX PadoOT

2. OnucaHue nokaszamesneli U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucaHue WKan
oyeHusaHus

OueHnBaemble KOMMNeETEHUMW MpeacTaBneHbl B pasgene «llepedyeHb NAaHUpPYyeMbIX
pe3ynbTaTtoB 06Yy4eHMs MO  AUCUMNAMHE, COOTHECEHHbIX C WHAMKATOPAaMM  AOCTUXNKEHUA
KomneteHumMn»  pabouyet  nporpammbl  AMCUMNAMHBI  «MoAenMpoBaHWe  NPUKAAAHbLIX U
MHGOPMALMOHHBIX 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 ocBOMJ U3y4aeMblii MaTepua 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 JOTOJTHUTEIHHBIC BOITPOCHI.

CryneHT ocBOMJI U3y4aeMblil MaTepual, 50-74 Xopowio
OCYILECTBIISICT BBITIOJHEHUE 33/1aHUI B
COOTBETCTBUH C UHINKATOPAMHU
JOCTH)KEHUST KOMIIETEHIIHI ¢
HETPUHIMITAATEHBIMA OITHOKAMHU.

CTyneHT AEMOHCTPUPYET OCBOEHHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaTepuaia, MpH BBIIOJHEHUN
3aI[aHHﬁ B COOTBCTCTBUU C MHAUKATOpAMU
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
M3y4aeMOro Marepuaia, 3aJJaHus B
COOTBCTCTBUH C MHAUKATOpaMHU
JOCTHKEHUS] KOMIIETEHUIUN HE BBIITOJIHEHBI
HJINW BBIITOJIHCHBI HCBCPHO.

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

1.3a0aHuA Ha paspabomky npozpPamMmHbsIX KOMIOHEeHMOo8

KomneteHuusa UHAMKaTop AOCTUKEHUA KOMNETeHLU NN

MK-15 CnocobeH paspabatbiBaTb nporpammHbie | K-15.2 Pa3pabaTtbiBaeT NporpamMmHbI€ KOMMOHEHTbI
KOMMOHEHTblI A/NA MPOBEeAEHUA WCCNef0BaTENbCKUX | A5 NPOBEeAEHUA UCCNef0BaTENbCKMX 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;

15



_ —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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