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1. HepequL IVIAHUPYEMbBIX peE3yJabTATOB oﬁyquI/m mo ANCIHMUIIJIMHE,
COOTHECCHHBIX ¢ HHIANKATOPaAMH JOCTUKCHUSA KOMHeTeHHI/Iﬁ

Komnerenuust Conep:xaHue KOMIeTEeHIHA Nupukarop Conep:kanue HHIHKATOpPa
Cnocoben paspabaTbIBaTh
PaspabatsiBacT pOTpaMMHBIC
MPOTPaMMHBIC  KOMIIOHCHTBI IS
[IK-15 TIK-15.2 KOMIIOHEHTBI s MIPOBEACHUS
MIPOBEICHUS HCCIIEA0BATEILCKUX
HCCIICIOBATEIBCKUX paboT
pabot

2. MecTO IUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JMCIUIIAHEI (HpaKTI/IKI/I), Jluneitnast anreOpa u Teopust MaTpuil, MareMaTu4ecKuit

TIPEIICCTRYIOIIHE M3ydeHHo | 2HAS, OCHOBBI CTaTHCTHYECKOU 00PabOTKH
KCIICPUMEHTAJIbHBIX JaHHBIX, [IporpaMmmupoBaHu

JUCLUIIINHBI, pE3yJIbTaThI JKCIICpHMEHTAIL a » L IPOTPAMMUPOBARKE,
[IporpammupoBanue TpUIOKEHUN

OCBOCHHA KOTOPBIX HCO6XOI[I/IMBI

JJIA OCBOCHUA HaHHOﬁ

JUCHHUIIIINHEBL.

JIMCIUIIINHBI (HpaKTPIKH), qutst | Beimycknas — xBanmukanumonHas — pabora, HUPC,
KOTOPBIX PE3yIbTaThl OCBOGHHMs | IPEUIMIUIOMHAs PAKTHKA

JTaHHOU JTUCIHUTLINHBI oynyT
H€O6XOIIPIMI>I, KakK BXOOHBIC
3HaHHUS, YMCHHUSI U BIIQACHUSA IS
UX U3YYCHHUS.

3. O0beM MCHMIUIMHBI B 32a4Y€THBIX EIMHHUIAX ¢ YKAa3aHMEM KOJHYeCTBa
aKaJeMHYEeCKUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yarouerocs ¢
npenoaaBaresjemM (M0 BUIaM y4eOHbIX 3aHSTHIA) M1 HA CAMOCTOATEILHYIO padoTy
o0y4aroierocst

OO0wmii 00bEM TUCHUIUIAHEI B 3.€. /4ac: 8 / 288

Bujasbl 3aHATHIi, HX TPYJ0EMKOCTB (4ac.) O0beM KOHTAKTHOI
padoTsl
®opma
JlaGopaTopHbI IIpakTHyeckue CamocrosiTe1bHA o0yuaroierocs ¢
o0yueHust Jlexnun
e padoThbI 3aHATHS s1 paboTa npenojaBarejiemM
(uac)
OYHas 32 16 32 208 100

4. Copep:kaHue JUCHMILUIMHBI, CTPYKTYPHUPOBaHHOe IO TemaM (pa3aejiam) C
YKa3aHHEM OTBEJEHHOI0 HA HUX KOJMYECTBA aAKAJeMUYECKMX YACOB M BH/IOB
Y4eOHbIX 3aHATHH

dopma obyueHuna: ouHanA

Cemecmp: 7

O0BbeM TUCHMIUIUHBI B ceMecTpe 3.€. /uac: 4 / 144
dopMa MPOMEKYTOUHOM aTTeCTallMu: 3a4eT

Buabl 3aHSITHIA, X TPYA0€MKOCTb (4ac.) | O0BbeM KOHTAKTHOI padoThI |




Texuun JlaGopaTopHbI IIpakTHyeckue CamocrosiTe1bHasA o0y4aromierocs ¢ mpenojaBarejemM
B e padoThbl 3aHATHSA padora (uac)
16 0 16 112 43

JleknmuoHHblIe 3aHATUA (164.)

1. MeTogosiorn4eckre OCHOBbI MOACJIMPOBAHUS NMPUKJIATHBIX M HH(POPMALHOHHBIX
NMpoueccoB. {JieKuusi ¢ pa3dopoM KOHKpPeTHbIX curyaumi} (14.)[4,9,10,11,12]
OcCHOBHBIE TIOHATHUSI TEOPUH HMH(POPMAIMOHHBIX MPOIEeCCOB U cucTeM. CoBpeMeHHOE
COCTOSIHUE TIPOOJEeMbl MOJEIMPOBAHUS CIOXKHBIX cucTeM. [loHaTus Moaenu u
MoaenupoBaHus. OCHOBHBIE MOHATUA MAaTEMATUYECKOTO MoaenupoBaHus. [IpuHIMIEBI
CUCTEMHOTO TMOAX0oAa B MojenupoBanuu. Knaccudukanus wmonenei. IlpuHuumer
MOCTPOEHUs1 MaTeMaTudyeckux Mmozenen. Knaccudpukamuss METogoB MOAEIMPOBAHUS.
OcHOBHBIE dTanbl MOJAEAUPOBaHUA. Vcronp30BaHNEe MOAECIUPOBAHUS I IPOBEACHUS
HCCIIEIOBATENbCKUX paloT.

2. Meroasl JHHEHHOI0 MNPOrPAaMMHUPOBAHMA. {C JJIEMEHTAMHU IJICKTPOHHOIO
00y4YeHUs] M [JUCTAHIUOHHBIX 00pa3oBaTeJbHbIX TexHoJorui} (44.)[7,11,12]
JlunentHoe mnporpammupoBaHue. [locTpoeHMe MaTeMaTHYECKUX MOJENIEN JIMHEHHOIO
nporpammupoBanus. O01Ias 3ajada JMHEHHOTO MporpaMMmupoBanus. ['paduueckuii u
CUMIUIEKCHBIN METO/Ibl PELICHUS 3a/1a4 JINHEMHOT'O IPOTPaMMUPOBaHus. [[BONCTBEHHbIE
3a7a4 JIMHEMHOTO MporpaMMupoBaHus. [IpaBuna cocraBiieHUs NBOMCTBEHHBIX 3a/ady.
3aiaun 1eI0YMCIIEHHOTO JIMHEWMHOTO porpaMMupoBanus. ['paduueckuii MeToa, MeToT
BeTBEM W  rpanun, Merox ['omopu. TpancnoprHas 3amadya  JIMHEWMHOTO
nporpamMmmupoBanus. [locTaHOBKa TPaHCTIOPTHOM 3a7a4yM, €€ MaTeMaTUYeCKast MOAENb U
cBoiicTtBa. [locTpoeHne nepBOHAYATBLHOIO OIMOPHOrO IUIaHAa. MeTOo MOTEHIMAJOB.
3agaya o HasHauyeHWsX. [locTaHOBKa 3aauM O HA3HAYCHMSIX M €€ MaTeMaTH4eCKas
Mozenb. BeHrepckuit anroput™. [IpuMeHeHne MeTo0B IMHENHOTO MPOTPaMMUPOBAHUS
JUTSL MOJIETTMPOBAHMSI MPUKIIAJIHBIX U MH()OPMAIIMOHHBIX IPOLIECCOB.

3. MeToabl HEJIMHEHHOT0 MPOTPAMMUPOBAHNS. {JIEKIIUA C Pa300POM KOHKPETHBIX
curyaumii} (44.)[7,11,12] OOmas 3amaya HEIMHEWMHOro MPOrpaMMHUPOBAHMUS.
['padurueckuit Meton pemieHus 3amad HEJIMHEWMHOrO MPOTrpaMMUpPOBAHMS. 3ajaduu
0e3yciioBHOM onTumu3anuu. HeoOXoauMble M JOCTATOYHBIE YCIOBUS 0€3yCIOBHOTO
PKCTpeMyMa. 3aJauyd Ha YCJIOBHBIM BKcTpemMyM. Meron MHoxutTened Jlarpanxka.

Brinykimoe  nporpammupoBanue. Teopema  Kyna-Takkepa. KBanparuunoe
nporpammupoBanre. Meron ®panka-Bonsda. ['paguenTHbIe METOIBI pEIICHHS 3aaa4
HEJIMHENHOT O IPOrpaMMUPOBAHYS. IIpumenenue METO/I0B HEJINHENHOTO

MIPOTPAMMUPOBAHMUS JIJIsI MOJICITMPOBAHUS IPUKIIATHBIX U HH(POPMAIIMOHHBIX TTPOIIECCOB.
4. MeToapl AMHAMHYECKOr0 MNPOrpaMMHUPOBAHUA. {JIeKIIUS C 3apaHee
3alIAHMPOBAaHHbIMU ommMOkamu} (44.)[7,11,12] OcHOBHBIE MOHATUA U MOCTAHOBKA
3a7a4 JUHAMUYECKOTO MNpOorpaMmupoBaHusa. [IpuHOMI ONTUMAaIbLHOCTH. YpaBHEHUE
bennmana. OOmiee omucaHue  mpoluecca  MOACIUPOBAHUS U MOCTPOEHUS
BBIUUCIIUTEILHOW  CXE€Mbl  JIMHAMHYECKOrO MporpamMupoBaHus. OnTtumanbHOE
pacnpeneneHue pecypcoB. OnrtumanpHOE ynpaBieHue 3amacamu. OnTuMalibHas
CTpaTerus 3aMeHbl 00OpyAOBaHUS. 3aJadyu O MapmpyTH3anuu. JleTepMHUHUPOBAHHbBIE
nporiecchl. CTOXaCTUYECKHE 3a/1a4u JUHAMHYECKOTO MPOTPaMMUPOBAHUS.




5. MeToabl ceTeBOro IUIAHUPOBAHMSI W YyIHpaBjeHUusi {JieKIUA ¢ Ppa3dopom
KOHKPpeTHbIX cuTyaumid} (34.)[7,11,12] Haznauenue u o6acTu MpUMEHEHHUS CETEBOTO
IJIAHUPOBAaHUSI M YIpaBieHUs. VIcTopusi ceTeBOoro IUIaHUPOBAHUS U YIIPaBIICHHUS.
[Toctpoenue ceteBbIx Mojieieil. CeTeBasi MOJIENIb M €€ OCHOBHBIE 3JIEMEHTHI. [lopsiaok u
MpaBUJIa MIOCTPOCHUS CETEBBIX TpauKOB. YnopsgodeHue cereporo rpaduka. [lonarue
nyTu cereBoro rpaduka. Kputudeckuit myth. Pacuer m aHamm3 ceTeBBIX MOJEICH.
Bpemennrpie mapamerpsl ceTeBbIX rpadukoB. CeTeBoe IUIAHMPOBAHUE B YCIOBHSX
HeonpeneneHHocTr. KoaddunmeHT HanpspkeHHOCTH paOOThl. AHAIM3 W ONITUMM3AITUS
ceTeBoro rpaduka. OnTUMHU3ANKS CETEBBIX MOCIICH.

IpakTuueckue 3ausaTusa (164.)
1. MeTtoasl JHMHeHOro mnporpamMmupoBanuda.(24.)[7,11,12] MogenupoBanue
NPUKIAJAHBIX 1 HHPOPMALIMOHHBIX MPOILIECCOB C MCIOJIb30BAHUEM METOAOB JIMHEUHOTO
nporpammupoBanus. OOmasi cxema MOCTPOCHUSI MaTEeMaTHYECKUX MOJeNe 3aiau
JMHEHHOTO MPOTpaMMUPOBaHUE (BBOJI ITEPEMEHHBIX, (POPMUPOBAHUE 1IEJIEBOM (DYHKIIHH,
(GopMUpOBaHKE OrpaHUYECHUM, HAJOXKEHUE YCIOBHI HeoTpHulareabHocTH). PemeHue
3a/lad JIMHEWHOTO MPOTPaMMHUPOBAHUSI TpapUUecKUM U CHUMIUIEKCHBIM METOJIaMHU.
Pemrenue 3a1a4 1ea04uCIEHHOrO IPOrpaMMHUPOBAaHUA METo0M I oMopu.
2. TpancnmoprHas 3aJadya JIMHEHHOr0 MNPOrpaMMHPOBAHHMS M 3aJa4da o
Ha3HaYeHusx.(24.)[7,11,12] Pemienue TPAaHCIIOPTHOM 3aJ1aun JIMHEWHOTO
IIPOTPaMMHUPOBAHUS METOJIOM MOTeHHHaoB. [locTpoeHne Moaenu TpaHCIOPTHOM
3amaun.  Mcnonb3oBaHME ~— CBOMCTB  TpPAaHCHOPTHOM  3axaud.  HaxoxnaeHwue
IIEPBOHAYAJILHOIO ONOPHOrO IUIAHA METOJAOM CEBEPO-3aIllaHOIO0 yIJla U METOJOM
MIOTEHIHUAJIOB. Pemenne 3a1aun 0 Ha3HAYEHUAX BEHTEPCKUM anroputMmoM. [loctpoenne
MaTeMaTUYECKOW MOJIEIIN 3a1a4X O Ha3HAYEHUSX.
3. Meroabl HeaMHEHHOro mnporpammupoBanms.(34.)[7,11,12] MonenupoBanue
OPUKIAAHBIX ¥ WHGOPMAIIMOHHBIX  TMPOIECCOB C  HCIOJIB30BAHHEM  METOJIOB
HEJIMHEMHOTO MPOrpaMMUpPOBaHus. Pellenne 3aga4 HEIIMHEWHOTO MPOrpaMMHUPOBAHUS
rpaduueckum meTonoM. Perienue 3amad Ha 0e3yClIOBHBIN dKCTpemyM. [IpumeHeHue
HEOOXOJMMBIX U JOCTATOYHBIX YCIOBHM 0€3yCIOBHOTO SKCcTpeMmyMa. Perienue 3aiay Ha
YCIIOBHBIN DKCTPEMYM C HCIIOJIB30BaHME MeToaa MHOKUTenen Jlarpanxka. [Ipumenenue
teopembl Kyna-Takepa 15 pemeHns 3aaa4 BeITYKIOrO OporpaMmupoBanusi. Pemenue
3a4a4  KBAJPAaTUYHOTO  NPOrpaMMUpOBaHuUA. PemieHue  3amad  HEJIMHEUMHOTO
MPOrPaMMHPOBAHHUS TPAAUEHTHBIMU METOIAMM.
4. KoHTtposubHas padora "MeToabl  JIMHEHHOTO " HEJIMHEWHOT 0
nporpammuposanus'.(14.)[7,11,12]
5. MeToabl JUHAMHMYECKOTr0 mnporpammupoBanus.(44.)[7,11,12] MonaenupoBanue
OPUKIAAHBIX W WHOOPMAIMOHHBIX  MIPOLIECCOB  METOJaMU  JUHAMUYECKOIO
nporpamMMmupoBaHus. Pemienue 3amaud o0 Kpardaumem nOyTtd. PemieHue 3azavyu
pacnipezienieHusi pecypcoB. Pemenue 3agaun 00 uHBecTHUMAX. Pemienue 3amaun o0
ONTUMAJIBHOM DPAaCHpPENCIICHUN CPENCTB MEXAY npeanpustusMmu. Pemenue 3amaum o
IIOBBIIEHNY HAJEKHOCTU PAJAMOAIEKTPOHHOU anmnaparypbl. Pemienue 3agaunm 3aMeHbI
obopynoBanusi. IlocTpoeHrne ONTUMAILHOM MOCJICIOBATEILHOCTH ~ ONEpAllMd B
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KOMMEPYECKOH JESITEIbHOCTH.

6. Meroabl ceTeBOro IJIaHMpOBaHusi W ynpasiaeHus.(34.)[7,11,12] Iloctpoenue
CETEBbIX MojieNel. YmopsigoueHue cereBoro rpaduka. Pacder KpUTHYECKOro MyTH.
Bolunciienrie BpeMEHHBIX IMapaMeTpoB ceTeBoro rpaduka. Perienue 3amad ceTeBOTO
IJIAaHUPOBAHMUS B YCIIOBUSIX HeomnpeeraeHHoCTU. PacueT ko3 duiimenta HanpssKeHHOCTH
paboThl. AHANIKM3 ¥ ONITUMM3AIUS CETEBOTO Ipaduka.

7. KourtpoJbHassi pabora '"MerToabl IMHAMHYECKOr0 NPOrPAMMHPOBAHMS U
ceTeBOro mianuposanusa'.(14.)[7,11,12]

CamocrosTesbHas padora (1124.)
1. [ToaroroBka K NpakTu4ecKum 3aHaTusAM.(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 padorb1.(504.)[2,4,7,9,10,11,12] Pa3zpaboTtka
MIPOTPAMMHBIX KOMIIOHEHTOB JIJIsl TPOBEACHUS UCCIIEI0OBATEIILCKUX PAOOT.
4. IloaroroBka k 3a4ery.(144.)[4,7,9,10,11,12]

Cemecmp: 8
O0BbeM TUCHUILIUHBI B ceMecTpe 3.€. /uac: 4 / 144
dopma NpOMEKYTOYHOM aTTECTAlNN: JK3aMEH

Buabl 3aHATHH, HX TPY/10eMKOCTh (4ac.) O0beM KOHTaAKTHOI padoThI
Texuun JlaGopaTopHBI IIpakTuyeckne CamocrosiTebHasA o0yuarouierocs ¢ npenoaaBaTeaeM
¢ padboTsl 3aHATHS padora (1ac)
16 16 16 96 57

Jlekuuonuwpie 3ansatus (164.)

1. Mertogosioruyeckue OCHOBbI HMHMTALMOHHOIO MOJCJMPOBAaHMA. {JIEKLHUA C
pa3dopoM KOHKPeTHBbIX cutyammid} (24.)[4,10,11,12] CymHOCTh MMHUTALIMOHHOTO
MozenrpoBaHue. (OCHOBHBIE JTanbl HMMHUTALMOHHOIO MOJEIMPOBAHUS. Bubl
MMUTALMOHHOTO MOJEIUPOBaHMsA. [IpUHIUIBI OCTPOCHNUS UMUTALMOHHBIX MOJIEIEH.
OCHOBHBIE HaIlpaBJIEHUS U MEPCIEKTUBBI Pa3BUTHS UMHUTALMOHHOIO MOJEINPOBAHUS.
[IpenmymiecTBa ¥ HEAOCTATKA UMUTALMOHHOIO MOJIEIIMPOBAHHS.

2. HHcTpyMeHTa/IbHbIE CpPeACTBA HMMHMTALIMOHHOIO MOJEJMPOBaHMA. {C
3JIEeMEHTAMHM JJICKTPOHHOI0 OOy4YeHMs] M JAMCTAHUMOHHBIX 00pPa30BaTeIbHBIX
TexHoJioruii} (24.)[9,10,11,12] BbiOOp MHCTPYMEHTAIBLHOTO CPEACTBA JUIsl TOCTPOCHUS
UMUTAUMOHHON Mozenu. Knaccudukanust MHCTpYMEHTAIbHBIX CPEICTB UMUTALIMOHHOTO
MozaenupoBaHusi. COBpEMEHHBIE CUCTEMbl UIMUTAIMOHHOTO MOJENUpoBaHus. (OCHOBBI
CUCTEMATU3ALMHU S3bIKOB MMHTAIMOHHOTO MOJenupoBaHusa. CpaBHUTEIbHBIM aHAIU3
A3bIKOB ~ MMMTAlMOHHOTO  MoAenupoBaHusA. [lakeTbl NOpUKIAOHBIX  MPOrpaMm
MOJIeTIUpOBaHus cucTeM. ba3bl naHHBIX MojaenupoBaHus. [ MOpUIHBIE MOAEIUPYIOLIUE

KOMIUIEKCHI.  Pa3pa®oTka  mporpaMMHBIX ~ KOMIIOHEHTOB  JUIS  IPOBEICHUS
HCCIIEIOBATENHCKUX PaboT.
3. Crarucruyeckoe MOJIeJINPOBAHNE TPHUKJIATHBIX W HHPOPMATHMOHHBIX

NMpoleccoB. {JieKHUsi ¢ Ppa3dopoM KOHKpPeTHbIX curyammii} (24.)[4,11,12]
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Cratuctuueckoe MojenupoBanue Ha ODBM (meron Monte-Kapno) :  oOwmas
XapaKTEepUCTHKA METOHA; MalIMHHAS reHepanus MICEBAOCITYYaTHbIX
MOCJIEA0OBATENBHOCTEN; IPOBEPKA M YIYYIIEHUE KadeCTBAa IOCIEA0BATEIbHOCTEN;
MOJICJIMPOBAHUE CIIyYaWHbIX BO3ACUCTBUM. MoaenupoBaHUE CIIy4YalHBbIX BEJIUYUH,
COOBITHI U MPOIECCOB.

4. MoaeanpoBaHue CIyYaHHBIX NMOTOKOB M CHCTEM MACCOBOI0 OOCIY:KUBAHUS.
Cetu Ilerpu. {1iekumusi ¢ pa3dopoM KOHKpeTHbIX curyamnmii} (44.)[3,4,8,9,11,12]
Mogenu ciaydailHBIX MOTOKOB. BHIbl MOTOKOB M cmocoObl X 3ananus. [Ipocteitmumit
noTok. [loToku ¢ orpaHmdeHHbIM mNocienerncTBueM. HopMmanbHBIM MOTOK COOBITHM.
Camonoo0HbIe ((pakTalibHbIC) MOJIETH CIy4YailHBIX MOTOKOB. BBeneHue BO (pakTabl.
CamomnonoOHbie  ((hpaKkTambHBIC) CIIy4ailHbIE IPOIIECCHI. Buapl camornogoOHbIX
CIly4ailHBIX MoOcieAoBaTelibHOCTEH.  MojaenupoBaHue CaMOIMOJOOHBIX CIIy4aiHBIX
IIPOLIECCOB. Mognenu cucreMm MmaccoBoro ooOciyxuBanus. Cucrtema MaccoBOIO
OOCITy>KMBaHHUSI C OTKa3aMH. YpaBHEHHUS OpJiilaHra. Y CTaHOBUBLIMUCS PEXKUM
obciyxuBanus. Popmyiel Dpnanra. CucteMa MaccoBOro 00OCIyKUBAHUS C 0)KUJJAHUEM.
Cucrema CMEIIaHHOTO THUIIA C OTPaHUYEHHEM MO JUIMHE odepenu. CTpykTypa ceTu
[Tetpu. MonenupoBanue HHPOPMALIMOHHBIX CUCTEM C ToMolIbto cerelt [leTpu. Ananus
cereit llerpu.

5. IlnaHupoBaHue KCIEPUMEHTA. {JIeKHHUsS ¢ Pa3dopoM KOHKPETHBIX CHTYalMii}
(44.)[5,6,11,12] OcHoOBHBIE NOHATHS IUIAHUPOBAHUA OJKcrepuMmeHta.  DakTopHOE
IPOCTPAHCTBO, KiaccuPukanuus (HakTOpOB M THUIBI IJIAHOB AKCIEPUMEHTOB. [lomHbIN
(bakTopHbIii 3kcriepuMeHT. poOHbI GakTopHbIN dKCepUMEeHT. OCHOBHBIE MPUHLIUIIBI
IJJAHUPOBAHUs dKcnepumeHTa. CTpaTernyeckoe INIAHUPOBAHUE DKCIIEPUMEHTA U €ro
sTanbl. TakTHYEeCKOE TUIAHUPOBAHUE DKCIIEPUMEHTA.

6. O0padoTKa pe3yibTATOB HMUTALIMOHHOI0 YKCIEPUMEHTA. {JIeKLHs ¢ pa3dopom
KOHKpeTHbIX curyanuii} (24.)[4,5,11,12] OOpabGoTka u aHanMM3 pPe3yJbTATOB
DKCIIEPUMEHTa HAa OCHOBE pPETPECCHOHHOIO aHaau3a. OcHOBHBIE MOHATUS
KJIACCMYECKOI'0 PErpecCMOHHOro aHanu3a.  Pacdyer KO3(QPUIMEHTOB ypaBHEHUS
perpeccun.  CTaTUCTUYECKHMH aHAJINW3 YypaBHEHUs perpeccud.  MHTepnperanus
ypaBHeHuUs1 perpeccur. O0paboTKka M aHAIU3 pPe3ylbTaTOB JKCIIEPUMEHTa Ha OCHOBE
JVCIIEPCUOHHOIO aHanusa. OnnodakTopHBIN JUCIIEPCUOHHBIN aHamus.
JIByx(aKkTOpHBIN JUCTICPCUOHHBIN aHAJIN3.

IIpakTuueckne 3ausaTusa (164.)
1. MeTtoaosiornyeckue OCHOBbI HMMHUTANMOHHOIO MoAeJupoBaHusi. {0ecena}
(44.)[4,7,10,11,12] OOcyxnaenue BompocoB. OCHOBHBIC TOHATHS MOACITUPOBAHUS:
00BEKT, KJ1acc, OTHOIIEHHUE (CBA3b), CUCTEMA, DIEMEHT, CTPYKTypa. OCHOBHBIE TOHITHS
HMHUTAIMOHHOTO  MOJIEIMPOBAHUS:  MPOIECe, paboTa  coObITHE, TpaH3aKT.
Pa3HoBuHOCTH (HampaBieHUsI) HUMHUTAIMOHHOTO MojaenupoBanus. Kitaccudukanus
BHJIOB CTATUCTHUYECKOTO YUCIEHHOTO MOJICIMPOBAHMUS 110 TUITY PELIAEMbIX 3a7a4. DTaIbl
UMUTAIIMOHHOTO MOJICITUPOBAHUS CJIOXKHBIX CHCTeM: (OPMYIHPOBKA TIPOOIEMBI,
ompejieNieHne TpaHull, (GopMyIupoBKa M pa3paboTKa MOJENTH, MOATOTOBKA JTAHHBIX,
TPAHCISALIMSL  MOJIENIA, OI€HKA AaJeKBaTHOCTH, CTPATErMYE€CKOE M TaKTHYECKOE
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IJJAHUPOBAHHUE, TOCTAHOBKA JKCIEPUMEHTA, AHAIN3 PE3YJIbTATOB MOJEIUPOBAHUS,
peanu3anus M JOKYMEHTHUpOBaHME. MeTonbl HMMUTAUMOHHOTO  MOJEJIUPOBAHHUS:
CUCTEMHasi  JMHAMHUKA,  JUCKPETHO-COOBITMIHOE  MOJEIMPOBAaHUE,  areHTHOE
MOJICIMPOBAHUE, CUTYAIlMOHHOE MOICJIUPOBAHUE. Y POBHU aOCTPAKIIMK UMUTAIIUOHHOTO
MoaenupoBaHus. OCHOBHBIE HANPABJICHUS W NEPCIEKTUBBI PA3BUTUS UMUTALMOHHOTO
MozenupoBaHusi. O651acTU MPUMEHEHUSI UMUTALIMOHHOTO MOJIETTUPOBAHMUSI.

2. UHcTpyMeHTa/IbHBbIE CpPeACTBA HMMHUTALMOHHOIO0 MOAeJMpoOBaHus. {0ecena}
(24.)[9,10,11] OGcyxnenne BormpocoB. CucTeMaTHU3aNMsI U CPABHUTEIBHBIA aHAIH3
A3bIKOB MMUTALIMOHHOTO MOJEIUPOBAHUS. BO3MOXKHOCTH Cpefbl MMUTALMOHHOTO
moaenupoBanusi ExtendSim st pa3paboTku 1 MicCIIeIOBaHUS TUCKPETHO-COOBITUIHHBIX
moxenel. HasnaueHnue m Bo3MOKHOCTH cucteM Powersim, AnyLogic, GPSS World,
Arena, Plant Simulation u T.1.

3. NMuUTAllMOHHOE CTATHCTHYeCKOoe MojaejJupoBanue. {0ecema} (24.)[4,11,12]
O6cyxaenue BompocoB. MMHTAIIMOHHAs CTaTUCTUYECKAas MOJIEIb M CpPAaBHEHHUE C
aHaJUTUYECKOW Mozenblo. HazHaueHue MaTYMKOB CIyYalHBIX YHCENT B UMUTAIMOHHOM
MozenupoBaHuu. CrocoObl (GOpMUPOBAHUS CIYYaHBIX YHUCEN B aJTOPUTMUYECKHUX
JaTYuKax CIy4YalHbIX YHCEIL CrocoObl  TIPOBEPKU  JAaTYUKOB PABHOMEPHO
pacrnpeiesieHHbIX ClIy4aiiHbIX yucen. Onucanue MOJACIUPOBAHUS €IMHUYHBIX COOBITHH,
MOJIHOM TPYNIbl HECOBMECTHBIX COOBITUI, COBMECTHBIX HE3aBUCHUMBIX COOBITHH.
MopenupoBanue cirydaiHbIX mporieccoB. CriocoObl MPOABUAKEHUS MOJATBHOTO BPEMEHU
B HMMUTAllMOHHOW MOJI€NIM, HUX JOCTOMHCTBA M HEAOCTAaTKU. Buabsl BpeMeHU B
UMUTAIMOHHOM  MojenupoBaHuu. [IpuMepbl HMMHUTAIlMOHHOTO  CTATHUCTHYECKOIO
MOJICTUPOBAHUS MPUKIAJIHBIX U UH(POPMAIIMOHHBIX MTPOIECCOB

4. MoaenupoBaHue CJIOY4YallHbIX NMOTOKOB M CHCTEM MAacCOBOr0 O0CJTYy:KUBAHMUS.
{Tpenunr} (24.)[1,4,11,12] OOmas xapakTepuCTUKa CUCTEM MACCOBOI'O OOCITYKUBaHHUS
(CMO). Crpykrypsl u Bugsl CMO. Onucanue ¢ynkiuonupoanne CMO.
O¢ddextuBHoct u xapakrepuctuku CMO.  OOmue NPUHIMUIBI MOAECTUPOBAHUS
MPUKIAAHBIX U WHOOPMAITMOHHBIX TIpolieccoB ¢ nmoMmotibio CMO. Pemenue 3amay Ha
MozaenupoBanue CMO MeTo0M CTaTUCTUYECKUX UCTIBITAHUN.

5. Cern Ilerpu {Tpenunr} (24.)[8,9,11,12] ®opmanbHOe omnpeneneHue cetu llerpu.
I'padpuueckoe mnpencraBnenue cereir [lerpu. MapkupoBka cereii [letpu. [IpaBuna
BbINOJIHEHUA cerer llerpu. MopenupoBanne cucrteM Ha oOcHOBe cereu llerpwu.
MopaenupoBaHue B3aMMOJECUCTBYIOIINX MPOLIECCOB MApAJIIEIbHBIX CHUCTEM. 3aJadd
aHasm3a cerer Iletpu.  Meroasl aHanM3a: JOEpEeBO JOCTHKUMOCTH, MaTPUYHBIC
ypaBHeHUs1. Pelienue 3a7a4 Ha MOCTpoeHUe U aHanus cereu Iletpu.

6. IlnanupoBaHue »JKCIEPpUMEHTAa. AHAJM3 W HHTEpPHpeTanMsl pPe3yJbTATOB
MojaeaupoBaHusi. {rpeHuHr} (44.)[5,6,11,12] l3ydyeHue U OCBOEHHUE METOIUKHU
COCTABJICHMSI M TMPAKTUYECKOW pealn3aluu TOJHOTO U JApOOHOro (HaKTOPHOTO
skcriepuMenTta. OmpeneneHue QakrtopoB. OmnpeneneHne OCHOBHOTO, HIDKHETO U
BEPXHETO ypoBHEH (AKTOpOB, a TakKe HWHTEpBaia BapbupoBanus. KomupoBanue
(GbakTOpOB ¥  COCTaBIIGHHE MaTpWIlBl IUIAaHUpPOBaHUs. Peammsanuss  MaTpuIilbl
IJIAHUPOBAHUSI, MPEIBAPUTEIHHO PAHIOMHUZUPYS TMPOBEICHUE OINBITOB BO BPEMEHH.
Pacuer koadduimenToB perpeccun u mpoBepka X 3HAYMMOCTH. [IpoBepka THIIOTE3bI
aJIeKBaTHOCTU HaWJEHHOW JMHEWHON MOJEeNu, CBSI3bIBAIONICH cpenHe-apudmeTnyeckoe
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OTKJIOHCHHC C HCE3aBUCHUMbIMHU (l)&KTOpaMI/I. Hepexoz: K (i)I/ISI/I‘IeCKI/IM NCPEMCHHBIM.

JlaGopaTopHubie padoTsi (164.)
1. MopenupoBanue CJIyYanHbIX quceJa c 3aJaHHBIM 3aKOHOM
pacnpenesenns.(24.)[4,10,11,12] M3yyeHne METOIOB MOICIUPOBAHUS CIIYYaWHBIX
BEJIMYMH C Pa3IMYHBIMU 3aKOHAMH PACTpEEICHHs U MPOBEPKU UX KadyecTBa, Haubosee
4acTO HCIOJIb3YEMBIX TIPH HMHUTAMOHHOM MOJEJIUPOBAHUU NPUKIAIHBIX H
nH()OPMAITMOHHBIX TIpolieccax. MoJIeTupOBaHUe CIIYYalHBIX YHCENT C 3aJaHHBIM
3aKOHOM PpACTIPECICHUS] C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUWA W MPUKIIAHBIX MPOTPAMMHBIX CPEICTB UMHUTAIMOHHOTO MOJEIIUPOBAHMS.
Pa3paboTka nmporpaMMHBIX KOMIIOHEHTOB JIJIS TIPOBEACHUSI UCCIIEIOBATEILCKUX PadoT,
MO3BOJIAIONIME MOJTy4yaTh HAOOPHI 3HAUEHUN CITyYalHBIX BEJIMYMH, UMEIOUIUX TPU BUAA
3aKOHOB pACHpPENENICHUs:  PaBHOMEPHBIN, MOKAa3aTeNbHBIA (IKCIIOHECHIIMATBHBIN),
HOPMAJIbHBIM.
2. MeToa cratuctudeckux ucnbiTaHuii MonTte-KapJio.(2u.)[4,11,12] Pa3zpabotka
MPOTrPAaMMHBIX KOMIIOHEHTOB, BBHIYMCIAIONIMX TUIOMIA[b U 00BEM 3aJaHHOU (UTYPHI C
nomoibio Metoga Monte-Kapno (Merona cratuctuyeckux ucneitTanuii) . [lposenenue
OLICHKH TOYHOCTH PE3YJIbTAaTOB, MOIYYEHHBIX MeTOaoM MoHTe-Kapio.
3. MopeanpoBanue HHQPOPMAIMOHHBIX CHCTEeM ¢ NOMOIIBID  ceTeH
Herpn.(2u.)[3,8,9,11,12] 3ydeHue  TEXHOJOTHH  MOJCIUPOBAHUA  3aJaHHOU
nHpopMarimoHHON cuctembl ¢ noMmoiisto cerei Ilerpu. Iloctpoenue rpaduyeckoro
MpeCTaBIICHUs] CUCTEMBI ceThio IleTpu (¢ ucnonb3oBaHuEM
MPUMUTHUBHBIX COOBITUM). AHAIU3 CETU MyTEeM MOCTPOCHHS JepeBa HOCTHKUMOCTH.
PazpaboTka nmporpaMMHBIX KOMIIOHEHTOB JIJISI TIPOBEACHUSI UCCIIEIOBATEILCKUX PadoT,
MOJICTUPYIOIIUX Mpoliecc PyHKIHOHUpoBaHus cetu [leTpu.
4. MogenupoBaHue OJHOKAHAJBHOM CHCTEMbl MAacCOBOIO OOCHY:KUBAHUA C
oTka3zamm.(24.)[1,4,11,12] M3yueHne TEXHOJIOTUN AHATUTUYECKOTO U CTATUCTUYECKOTO
MojenupoBaHusi onHokaHanmbHbIX CMO ¢ ortkazamu. Pa3paboTka mporpamMHBIX
KOMIIOHEHTOB JJI TPOBEJACHUS HUCCIENOBATENbLCKUX  pabdoT, peanu3yrumx
aHAJMTUYECKOE M crathucTuieckoe wmoaenupoanne CMO. Pacuer mnokazarenei
s dexTuBHOCTH cucTeMbl. CpaBHEHHE PE3yIbTATOB AHATUTHYECKOTO U UMUTAIIMOHHOTO
MOJIECTUPOBAHUS.
5. MoaeaupoBaHie MHOITOKAHAJIBHON CHCTEMbI MAacCOBOI0 OOCJHYKMBAHUSL C
ouepenbro.(4u.)[1,4,11,12] N3ydyeHre TEXHOJIOTMU AaHATUTUYECKOTO U CTATUCTUYECKOTO
MojieupoBaHuss MHorokaHalibHeIx CMO ¢ ouepennto. Pa3zpaboTka mnporpamMmHBIX
KOMIIOHEHTOB IS MPOBEICHHUS  HMCCIEAOBATEIbCKUX  pabOT, peaTu3yoInX
AHAIMTUYECKOE M cTaTuctuyeckoe wmoxaenupoBanne CMO. Pacuer mnokazarenei
adpexTruBHOCTH cucTeMbl. CpaBHEHHE PE3yJIbTATOB aHATUTUYECKOTO M UMUTAIIMOHHOTO
MOJICTTUPOBAHUS.
6. IlnaHupoBaHue »3KCIEPUMEHTA. AHAJM3 W HWHTEpPHpeTANHWsl Pe3yJbTATOB
MoaeaupoBanui.(44.)[4,5,6,11,12] N3yuyenne u OCBOCHHE METOAMKUA COCTABJIECHUS U
MPAKTUYECKON peamu3aiyl IMOJHOTO U JAPOOHOTr0 (PaKTOPHOTO SKCIIEPUMEHTA.
Omnpenenenue (akropoB. OmnpeneneHue OCHOBHOTO, HIDKHETO W BEPXHErO YPOBHEH
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(dbakTopoB, a Tak)Ke MHTEpBaJia BapbupoBaHusi. KogupoBanue (HakToOpoB U COCTABIICHUE
MaTpUIlbl TUIAaHUpOBaHUA. Peanuzanus MaTpuilbl IUIAHUPOBAHMS, IPEIBAPUTEIBHO
paHIOMU3UPYSI TIPOBEJICHHE OMBITOB BO BpeMeHHU. Pacuet koaPpuIiueHToB perpeccuu u
MPOBEPKA MX 3HAYMMOCTH. [IpoBepka rumoresbl aJeKBaTHOCTH HAWJICHHOW JIMHEWMHOU
MOJICJIM, CBS3BIBAIONICH CcpeaHe-apuMETHUECKOE OTKIOHEHHE C HE3aBUCHMBIMU
daktopamu. Ilepexon k QusznueckuM TmepeMeHHbIM. Pa3paboTka NporpaMMHBIX
KOMIIOHEHTOB  JIJIS  MPOBEJECHHUS  HMCCIEAOBATEIbCKUX  pabOT,  peaTu3yrolmx
IJIAHUPOBAHKUE IKCTIEPUMEHTA.

CamocrosTesibHas padora (964.)
1. IloaroroBka K 3ammure JadoparopHbix pador.(484.)[1,3,4,5,6,8,9,10,11,12]
MN3ydeHne KOHCIIEKTa JIEKI[MHM, OCHOBHOM W JTONOJHUTEIBHOM JUTEPATYPHI IO BCEM
TemaM Kypca. [ToaroroBka oTBETOB Ha BOMPOCHI K JJaOOpaTOPHBIM paboTam.
2. BbinmosiHeHue pacueTHo-rpaguyeckoii paodorni.(324.)[1,2,3.4,5,6,8,9,10,11,12]
Pa3zpaboTka mporpaMMHBIX KOMIIOHEHTOB ISl IPOBEACHUS UCCIISIOBATEIIbCKUX PaboT.
3. IloaroroBka K 3x3ameny.(164.)[1,2,3.4,5,6,8,9,10,11,12]

5. IlepeueHb Yy4eOHO-METOAMYECKOr0 o0OecreYyeHHusl CaMOCTOSITeIbHON PadoThI
00y4aroImuxcs Mmo JUCHUIJINHE

Jlis kaxgaoro oOywaromierocsi o0ecrnedeH WHIUBUAYalIbHBbIM HEOTrpaHUYEHHBIN
JOCTYM K 3JIEKTPOHHO-OMOIMOTEYHBIM cucTeMaM: Jlanb, YHUBepcuTeTCKass OMOIMoTeka
OH-JIAlH, ANIEKTPOHHOM  OMONHMOTEKe Antl'TY wm K  2IeKTpoHHOU
MH(OPMAIMOHHO-00pa30BaTEIbHON Cpeie:

1. Hpob6szko O.H. JlaGoparopusle paboTel mno Kypcy «MopaenupoBaHue
MH(POPMAITMOHHBIX TPOIIECCOB» [DNEKTPOHHBIN pecypc]: MeToauueckue ykazaHus IO
BBINIOJIHEHUIO ~ JA0OpaTOpHbIX  pabOT  mo  aucuuiuiiHe — MopenupoBaHue
UHGOPMAITMOHHBIX MTPOLIECCOB HAMPABJICHUS
230100 «MudopmMaTka ¥ BBIYUCIHUTENbHAS TEXHUKA» .- DJIEKTPOH. naH. — bapHaym:
AntI'TY,

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

2. lleBuenko, A.C. MonenupoBaHue MNPUKIAAHBIX M HHPOPMAIIMOHHBIX
IPOLIECCOB: METOJUYECKHE PEKOMEHJAIMK IO HAalKCAaHUI0 KypCOBOW pabOThI st
ctynerToB BT Bcex dhopm oOydenus /A.C. llleBuenko; PyOrioBckuii HHAYCTpUATbHBIN
WHCTUTYT. — Py01oBck: PN, 2021. — 14 C. URL.:
https://edu.rubinst.ru/resources/books/Shevchenko A.S. Modelirovanie prikladnykh i1
_inphormatsionnykh protsessov_(kurs. rab.) 2021.pdf (nara o6pamenus 01.10.2021)

6. Ilepeyenb y4eOHOI JuTEpPaTyphI
6.1. OcHoBHas nuTeparypa

3. Beperensuukona, E.JI. Teopernueckas nndopmatuka: Teopus ceteit [letpu u
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MoaenupoBanue cucrem : [16+] / E.JI. BeperenpnukoBa ; HoBocubGupckuii
rOCyJapCTBEHHBIM TEXHMUYECKUU yHUBepcuteT. — Hoocubupck : HoBocuOupckwmii
rOCyJapCTBEHHBIM TeXHUYECKHil yHuBepcurter, 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. JIucsax, H.K. MonenupoBanue cucteM : yueOHoe nocooue / H.K. Jlucsik, B.B.
JIucsx ; FOxublii dheaepanbHbIil yHUBEpCUTET, UHKEHEPHO-TEXHOJIOTHYECKAas! aKaIeMusl.
— PoctoB-na-Jlony ; Taranpor : FOxHbIi penepanbubiii yausepcutet, 2017. — Y. 1. - 107
C. : WJL. = Pexum JocTyna: 1o TIOJIIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&i1d=499733 (mata obpamenus: 21.12.2020).

5. Hazuna, JI.W. [InaHupoBaHue W OpraHu3anys 3KCOEPUMEHTA: Ja0OPaTOPHBII
npaktukyM : [16+]/ JL.W. Ha3zuna, JI.b. JIuxauea, O.I1. /IBopsauHoBa ; Hay4. pexa. O.11.
JIBopsitHuHOBa. — BopoHex : BOpOHEXKCKH TIOCyHapCTBEHHBIM YHUBEPCUTET
UHXXeHEepHbIX TexHomoruii, 2019. — 109 c. — Pexxum mocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=601551 (nata oOpamenus: 23.12.2020).

6. Moucees, H.I'. Teopus mianupoBanus U 00pabOTKU HKCIIEPUMEHTA : yueOHOe
nocoobue / H.I'. Moucee, HO.B. 3axapoB ; IloBomxkckuii TOCYAapCTBEHHBIN
TeXHOJNOrMYecKuii yHuBepcuter. — Momkap-Ona : TTOBOKCKHII TOCYIapCTBEHHBI
TEXHOJIOTUYECKU yHUBepcUTeT, 2018. — 124 c. : un. — Pexxum goctymna: no noJnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=494313 (mara oOpaieHus:
23.12.2020).

7. Bacunbuyk, B. FO. Metob1 onTUMalIbHBIX pelieHuit : yueonoe nocodue / B. 1O.
Bacunbuyk. — Cankr-IletepOypr : Cankr-IlerepOyprckuii  rocyaapCTBEHHbBIN
apXHUTEKTypHO-cTpouTenbHbl 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 (mara
obpamenus: 23.11.2021). — Pexxum noctyma: st aBTOPU3HP. TOJIb30BATENCH

6.2. JlononHUTENbHAS JINTEPATYpA

8. Kysneno, A.C. Teopus BBIYUCIMTENBHBIX MporeccoB : yueOHuk / A.C.
Kysnenos, P.1O. Ilapes, A.H. KuszpkoB ; Cubupckuii penepanbHblii YHUBEPCUTET. —
Kpachosipck : Cubupckuii ¢peaepanbubiii yausepcurer (COVY), 2015. — 184 c. : tadmn.,
CXEM. — Pexum JOCTyIIA: o MOJITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=435696 (nata oopamenus: 12.01.2021).

9. Teopust nHGOPMAIIMOHHBIX TpoIieccoB U cucteM : yueonuk / FO.}O. I'pomos,
B.E. Huapux, O.I'. Usanoma, B.I'. Onmnonpko ; TamMOOBCKHiI TOCYyIapCTBEHHBIN
TeXHUYECKUN yHUBepcuTeT. — TamO0B : TaMOOBCKHII TOCYIapCTBEHHBIA TEXHUYECKUN
yauBepcuteT (TI'TY), 2014. — 172 c. : wi., Tab., cxem. — Pexxum goctyna: 1mo momucke.
— URL: https://biblioclub.ru/index.php?page=book&id=277939 (mata oOpaiieHus:
23.12.2020).

10. [larposa, I'.B. MeToabl ucciaeaoBaHus 1 MOAECIMPOBAHUS WHDOPMAITMOHHBIX
MPOIIECCOB M TexHoyioruk : ydebHoe mocobue / I'.B. Illarpoa, M.H. Tomuues ;
CeBepo-Kapkaszckuii peaepanbnbiii yauepcuteT. — CtaBpomnons : CeBepo-KaBkazckuii
Oenepanbabii yHuBepcuteT (CKDVY), 2016. — 180 c. : mi. — Pexkxum goctyma: mo
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noanucke. — URL: https://biblioclub.ru/index.php?page=book&1d=458289 (mara
obpamenust: 17.03.2021). — bubauorp.: ¢. 178. — TekcT : 37eKTpOHHBIH.

7. Ilepeyenbp pecypcoB HH(POPMAUMOHHO-TEJEKOMMYHMKAIIMOHHOH  CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOCHH S JUCHUILTHHBI

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[ OLICHOYHBIX MaTepuajoB JJIdA M[NPOBCACHUA TEKYIIECI0 KOHTPOJSA
YCIEBaeMOCTH " HpOMe)I(yTOqHOﬁ arrecranmmu

ConepxaHve  TPOMEXKYTOYHOM — aTTecTalldd  PACKPHIBA€TCS B KOMILIEKTE
KOHTPOJMPYIOIINX MAaTepUaJIOB, MPETHA3HAYEHHBIX JJIsl IPOBEPKU COOTBETCTBUS YPOBHS
NOATOTOBKKM 1O jucuuiinHe TpeboBanHusiM @OI'OC, koTopele XpaHATCS Ha
kadenpe-pazpadborunke PIIJ] B meuatHom Buzae u B SUOC.

®oHJ1 o11eHOYHBIX MaTepuanoB (POM) no TUCHUTIIIMHE NPECTABICH B IPUIOKECHUN
A.

9. IlepevyeHb NHPOPMAUOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX IIPH OCYILIECTBJICHNH
o0pa3oBaTeJbHOIO  Mpouecca MO JAUCUMINIMHE, BKJIKYAs  IepeYeHb
NMPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIMOHHBIX CIPABOYHBIX CUCTEM

s YCIIELTHOTO OCBOEHHUSI  JIUCLUIUIMHBI UCIIOJIB3YIOTCS pecypchl  3IEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM  cpesbl, 00pa3oBaTelbHblE HMHTEPHET-NOPTaNIbl, IJI00aNbHas
KOMIIbIOTEpHAsl ceTb MHTepHeT. B mponecce n3ydeHHs NUCLHUIUIMHBI IPOUCXOAUT MHTEPAKTUBHOE
B3aMMOJIeICTBHE 00yYaroIIerocs ¢ mpernoaaBaTesieM 4epe3 JIMUHbIN KaOUHET CTyAeHTa.

Nenn HcnoJb3yemoe nporpaMMHoe odecreyenne
1 LibreOffice
2 Pascal ABC.NET
3 PyCharm Community Edition
4 Python
5 Visual Studio
6 Windows
7 Antuupyc Kaspersky
Nenn Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX H MHGOPMALHOHHBIE
CIIPpaBOYHbIE CHCTEMbI
1 becnumatHast snexkTpoHHas Oubnuoreka onnaiiH "EanHoe OKHO K 00pa3oBaTelbHBIM
pecypcaMm" I CTYACHTOB W TIPENOJaBaTesieii; KaTalor CChUIOK Ha 00pa3oBaTeIbHBIC
uHTepHeT-pecypenl (http://Window.edu.ru)
2 HanmonanwsHas snexkrponHas 6ubmmoreka (HOB) — cBOOOMHBIN JOCTYIN yuTaTenei K
donnam poccuiickux OubOaHOTEK. CONEPKHUT KOJIEKIUH OUU(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOrO JIOCTYNA, TaK U OTPAHUYEHHBIX aBTOPCKUM IPABOM), a TAKXKE KATaJIOT
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Nenn Hcnoab3yempble npogeccuoOHATbHbIE 0a3bl JAHHBIX U HH(OPMAIlHOHHbIE
CIIPaBOYHbIE CHCTEMBI

W3IaHui, XpaHsamxcs B Oudauorekax Poccun. (http://H36.pd/)

10. Onucanue MATEPHATbHO-TEXHUYECKOU 0a3mbl, HEOOX0aUMMOM IR
OCYIIIeCTBJIEHUS 00PA30BATEILHOI0 MPOLECCA MO AUCIUILINHE

HaumeHoBaHUMe CIeNHAJbHBIX IOMEIEHU ¥ MOMelleHUi VISl CAMOCTOATEIbHO PadoThl

y4eOHbIC ayIUTOPUU JJIs IPOBEACHUS YUeOHBIX 3aHATUI

IIOMCIICHUA OJIA CaMOCTOSITEIILHOMN pa6OTBI

MarepuanbHO-TeXHUYECKOe OOeclieueHne M OpraHu3anus o0pa3oBaTEIbLHOTO
MpoIecca Mo AUCUUIUIMHE [JI MHBAJIHMIOB U JIMI] C OTPAHUYEHHBIMHA BO3MOXHOCTSIMU
3I0POBBS OCYIIECTBIISIETCS B COOTBETCTBUM C «[lomoxkeHueM 06 00y4eHUH WHBAIUIOB U
JIUIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI.
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NPUNOKEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOW ATTECTALIMM
no AUCUUNNUHE «MopgenupoBaHue NpUKNaLHbIX U UHGOPMALMOHHbIX NPOLLECCOBY

1. MepeyeHb oyeHOYHbIX cpedcme 018 KomnemeHyuli, hopmupyemoix 8 pe3ysnbmame 0C80eHUsA
ducyunauHsl

. Cnocod
Ko koHTpoIHpYyeMOii KOMITeTeH T OueHOYHOE CPEICTBO
OLICHUBAHUSA

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

I1K-15: Criocoben pa3pabaThiBaTh
MIPOrPaMMHBIC KOMITOHSHTHI JIJISl TIPOBEACHHSI
UCCIIEIOBATEIbCKUX PadOT

2. OnucaHue nokaszameneii U Kpumepuee OUeHUBAHUA KomnemeHuyuli, onucaHue wkKan
oyeHusaHus

OueHunBaemble KOMNeTeHUMW npeacTaBneHbl B pasgene «llepeyeHb NAaHMpPyembix
pe3ynbTaTtoB 06y4eHMAs MO  AUCUMNAMHE, COOTHECEHHbIX C MHAMKATOpPaMuM  AOCTUXKEHMUA
KomneteHumMn»  paboyert  nporpammbl  aucuMnAuMHbl  «MoaennpoBaHMe  MPUKAALHLIX WU
NHOOPMALMOHHbIX NPOLLEeCCOBY.

Mpn oueHMBaHUM CHOPMMPOBAHHOCTM KOMMNETEHUMA No AaucuunianHe «MogenmposaHue
NPUKNAAHbIX U NHHOPMALMOHHbIX NpoLeccoB» ncnonb3yetca 100-6annbHan WKana.

Kpurepuii Ounenka mo Ounenka mo
100-6anabHO# TPAAMUMOHHOM 1IKaJIe
mKaJjie
CryneHT ocBOMI U3y4aeMblil MaTepHa 75-100 Omauuno

(OCHOBHOM U JIONOTHUTENBHBIH ), CHCTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIleCcTBIsSET
MOJIHOE Y IPABUJILHOE BBIIIOJTHEHUE
3aJIaHU B COOTBETCTBUH C MHIUKATOPAMHU
JTOCTHKEHUS] KOMIIETEHIIUH, CTIOCOOEH
OTBETUTH Ha JOTOJHUTEIHHBIC BOIIPOCHI.

CryneHT ocBOMI U3y4aeMblil MaTepua, 50-74 Xopowio
OCYILIECTBIISICT BBHIIIOJHEHNE 3aJaHUH B
COOTBETCTBUH C MHANKATOPAMH
JOCTHKEHUST KOMIIETEHIHH ¢
HETPUHIMITAATGHBIMHA OIMTHOKAMH.

CTyneHT JEMOHCTPUPYET OCBOEHUE TOJIBKO 25-49 Yooenemeopumenvrno
OCHOBHOI'O MaTepHaia, MpH BBIITOJHEHUN
3aI[aHHﬁ B COOTBCTCTBUHU C UHAHUKATOpAMU
JOCTH)KEHUS] KOMIIETEHLIUH IOIyCKaeT
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OTJEJIbHEIC OIINOKHU, HE CITOCOOEH
CI/ICTeMaTI/I3I/Ip0BaTL MaTepI/IaJI " OCJ1aTh
BBIBOJEI.

CTyaeHT He OCBOMJI OCHOBHOE COJIEp>KaHUE <25 Heyoosnemseopumenvho
M3y4aeMOoro Marepuaia, 3aJJaHus B
COOTBCTCTBUH C MHAHUKATOpaMU
JOCTHKEHHS] KOMIIETEHIIUI HE BBIITOJIHEHBI
HJIW BBIITOJIHCHBI HCBCPHO.

3. Tunosblie KOHMPOsbHbIE 3a0aHUA unu uHsle mamepuandil, Heobxooumvble 01 OyeHKU YpOBHA
docmuixceHua KomnemeHyuli 8 coomeemcmeuu ¢ quuKamopamu

1.3a0aHuA Ha paspabomky Npo2pPaMMHbIX KOMITOHEHMOo8

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETeHLUH

MK-15 CnocobeH paspabatbiBaTb nporpammubie | K-15.2 Pa3pabaTtbiBaeT NporpamMmHble€ KOMMNOHEHTbI
KOMMOHEHTblI A/1A MPOBEAEHUA WCCNefOoBaTeNbCKUX | ANS NPOBEeAEHUA UCCNen0BaTENbCKUX 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 KOMNAEKMOM OYEeHOYHbIX MAMepuas0e npuaa2aemcs.

17



