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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.

Huctunnuael  (pakTuku), 1o | lpeanunnomuas npakruka
KOTOPBIX PE3YyJbTaThl OCBOECHUS
JAHHOW  JTUCHUIUIMHBI  OyIyT
HEO0OXOIUMBI, KaKk  BXOJIHBIC
3HAHUS, YMEHUS U BIAJCHUS IS
WX U3YUYCHUS.

3. O0beM MCHMIUIMHBI B 32a4Y€THBIX EIMHHUIAX ¢ YKAa3aHMEM KOJHYeCTBa
aKaJeMHYECKUX YACOB, BbIJICJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yarouerocs ¢
npenoaaBaresjemM (M0 BUIaM y4eOHbIX 3aHATHI) M HA CAMOCTOATEILHYIO padoTy
o0y4aroierocst

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

Bujasbl 3aHATHIi, HX TPYJ0EMKOCTB (4ac.) O0beM KOHTAKTHOI
a00ThI
®opma P
JlaGopaTopHbI IIpakTHyeckue CamocrosiTe1bHA o0yuaroierocs ¢
o0yueHust Jlexnun
e padoThbI 3aHATHS s1 paboTa npenojaBarejemM
(uac)
3a04Has 16 8 16 248 49

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

dopma obyueHunna: 3a04HaA

Cemecmp: 7

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

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




Jlexuun JlaGopaTopHbI IIpakTnyeckune CamocrosiTe/bHasI o0yualolerocs ¢ npenoaaBarejieM
e padoThbl 3aHATHSA padora (uac)
8 0 8 128 21

JlekKiMOHHBIE 3aHATHA (84.)

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

2. Meroasl JHHEHHOI0 MNPOrPaMMHUPOBAHMA. {C JJIEMEHTAMHU IJICKTPOHHOIO
00y4YeHUs] M [JUCTAHIUOHHBIX 00pa3oBaTeJbHbIX TexHoJorui} (24.)[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  rpanul, 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™. [IpuMeHneHne MeTo0B IMHENHOTO MPOTPaMMUPOBAHUS
JUTSL MOJIETTMPOBAHMSI MPUKIIAJIHBIX U MH()OPMAIIMOHHBIX TPOLIECCOB.

3. MeToabl HEJIMHEHHOT0 MPOTPAMMUPOBAHNS. {JIEKIIUA C Pa300POM KOHKPETHBIX
curyaumii} (24.)[7,11,12] OOmas 3amgadya HEIMHEWMHOro MPOrpaMMHUPOBAHMS.
['paduueckuit Meton pemieHus 3aaad HEJIMHEWMHOrO MPOTrpaMMUpPOBAHMS. 3aaaydu
0e3yciioBHOM onTumu3anuu. HeoOXoauMble M JOCTATOYHBIE YCIOBUS 0€3yCIOBHOTO
PKCTpeMyMa. 3aJauyd Ha YCJIOBHBIM BKcTpemMyM. Meron MHoxutTened Jlarpanxka.

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

MIPOTPAMMUPOBAHMUS JIJIsI MOJICITMPOBAHUS IPUKIIATHBIX U HH(POPMAIIMOHHBIX TTPOIIECCOB.
4. MeToapl JAMHAMHYECKOr0 MNPOrpaMMHUPOBAHUA. {JIeKIIUS C 3apaHee
3alIAHMPOBAHHBbIMU omMOKkamu} (24.)[7,11,12] OcHOBHBIEC MOHATUA U MOCTAHOBKA
3a7a4 JUHAMUYECKOTO MNpOorpaMmupoBaHusa. [IpuHOMI ONTUMAaIbLHOCTH. YpaBHEHUE
bennmana. OOmiee omucaHue  mpoluecca  MOACIUPOBAHUS U MOCTPOEHUS
BBIUUCIIUTEILHOW  CXE€Mbl  JIMHAMHYECKOrO IporpamMMupoBaHus. OnTtumanbHOE
pacnpeneneHue pecypcoB. OnrtumanpHOE ynpasieHue 3amacamu. OnTuMaibHas
CTpaTerus 3aMeHbl 00OpyAOBaHUS. 3aJadyu O MapmpyTH3anuu. JleTepMHUHUPOBAHHbBIE
nporiecchl. CTOXaCTUYECKHE 3a/1a4u JUHAMHYECKOTO MPOTPaMMUPOBAHUS.




5. MeToabl ceTeBOro IUIAHUPOBAHMSI M YyIpaBjeHUusi {JIeKIUA ¢ Ppa3dopom
KOHKpeTHbIX cuTyaumid} (14.)[7,11,12] Haznauenue u o6acTu MpUMEHEHHUS CETEBOTO
IJIAHUPOBAaHUSI M YIpaBieHUs. VIcTopusi ceTeBOoro IUIaHUPOBAHUS U YIIPaBIICHHUS.
[Toctpoenue ceteBbIx Mojieieil. CeTeBasi MOJI€NIb M €€ OCHOBHBIE 2JIEMEHTHI. [lopsiaok u
MpaBUJIa TMIOCTPOCHUS CETEBBIX TpauKOB. YnopsgpodeHue cereporo rpaduka. [lonarue
nyTu cereBoro rpaduka. Kputudeckuit myth. Pacuer m aHamm3 ceTeBBIX MOJEICH.
Bpemennrpie mapamerpsl ceTeBbIX rpadukoB. CeTeBoe IUIAHMPOBAHUE B YCIOBHSX
HeonpeneneHHocTr. KoaddunmeHnT HanpspkeHHOCTH paOOThl. AHAIM3 W ONITUMM3AITUS
ceTeBoro rpaduka. OnTUMHU3ANKS CETEBBIX MOCIICH.

IpakTuuyeckue 3ansaTus (84.)
1. Mertoasl JuHeiiHOro mnporpammupoBanusa.(14.)[7,11,12] MogenupoBanue
NPUKIAJAHBIX 1 HHPOPMALIMOHHBIX MPOILIECCOB C MUCIOJIb30BAHUEM METOAOB JIMHEUHOTO
nporpamMmmupoBanusa. OOmias cxema IOCTPOCHHUS MaTeMaTHYECKUX Mojeell 3anad
JMHEMHOT 0 MpOorpaMMHUpPOBaHuUE (BBOJ IEPEMEHHBIX, (POPMUPOBAHUE 11€JIEBOM (PYHKIINH,
(GopMUpOBaHKE OrpaHUYECHUM, HAJOXKEHUE YCIOBHI HeoTpHulareabHocTH). PemeHue
3aJa4 JIMHEMHOrO NpOrpaMMHUpPOBaHUsl TpaUYecKUM M CHUMIUIEKCHBIM METOJIaMHU.
Pemenue 3a1a4 1ea04uCIEHHOrO IPOrpaMMHUPOBAaHUA METO0M I omopu.
2. TpancnmoprHas 3aJadya JIMHEHHOr0 MNPOrpaMMHPOBAHHMS M 3aJa4da o
HasHavyeHusx.(14.)[7,11,12] Pemienue TPAaHCIIOPTHOM 3aJ1aun JIMHEWHOTO
IIPOTPaMMHUPOBAHUS METOJIOM MNOTeHHHAIoB. [locTpoeHne Moaenu TpaHCIOPTHOM
3amaun.  Mcnosb3oBaHME ~— 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 HeJUHEHHOro mnporpammupoBanus.(24.)[7,11,12] MonenupoBanue
OPUKIAJHBIX UM HMH(OPMALMOHHBIX TPOLIECCOB C  HCIOJIb30BAHUEM  METOJIOB
HEJIMHEMHOTO MPOrpaMMUpPOBaHus. Pellenne 3aga4 HEIIMHEWHOTO MPOrpaMMHUPOBAHUS
rpaduueckum meTonoM. Perienue 3amad Ha Oe3yClIOBHBIN dKCTpemyM. [IpumeneHue
HEOOXOJMMBIX U JOCTATOYHBIX YCIOBHM 0€3yCIOBHOTO SKCcTpeMmyMa. Perienue 3aiay Ha
YCIIOBHBIN DKCTPEMYM C HCIIOJIB30BaHME MeToaa MHOKUTenen Jlarpanxka. [Ipumenenue
teopembl Kyna-Takepa 1iis pemeHns 3aaa4 BeITYKIONO NporpaMmupoBanusi. Pemenue
3a7a4d  KBaJpaTU4YHOIO  INPOrpaMMupoBaHus. PemeHune  3aga4 HEIMHEHHOIO
MIPOTPaMMUPOBAHUS IPAAUEHTHBIMU METOJAMH.
4. Meroapl AUHAMHYECKOro mnporpammupoBanus.(24.)[7,11,12] MonenupoBanue
OPUKIAAHBIX W WHOOPMAIMOHHBIX  MIPOLIECCOB  METOJaMU  JUHAMUYECKOIO
nporpamMMmupoBaHus. PemieHue 3azaud o0 Kpardaumem nyTtd. PemieHue 3amavyu
pacrnpeneneHus pecypcoB. Pemenue 3agaun o0 uHBecTHIMsAX. Pemienue 3amaun 00
ONTUMAJIbHOM PAaCHpeACICHUN CPEICTB MEXAY NpeAnpusTusMu. Pemenue 3amaum o
IIOBBIIEHUN HAJEKHOCTU PAJAMODIEKTPOHHOU amnmaparypbl. Pemienue 3agaun 3aMeHbI
obopynoBanusi. IlocTpoeHrne ONTUMATLHOM MOCJICIOBATEIBHOCTH  ONEpAllMi B
KOMMEPUYECKON AEATEIBHOCTH.
5. Meroasl ceTeBOro IJAaHHpPOBaHMsA W ynpasiaenus.(14.)[7,11,12] IToctpoenue
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CETEBbIX Mojenel. YmopsigoueHue cereBoro rpaduka. Pacuer KpUTHUECKOro MyTH.
Bolunciienrie BpeMEHHBIX IMapaMeTpoB ceTeBoro rpaduka. Perienue 3amgad ceTeBOTO
IJIAaHUPOBAHMUS B YCIIOBUSIX HeomnpeeraeHHoCcTU. PacueT koappuiimenta Hanps>KeHHOCTH
paboThl. AHANKM3 ¥ ONITUMM3AIUS CETEBOTO Ipaduka.

6. Ko/utokBHYyM TemMaM: MeTOAbl JIMHEHHOIr0, HEJWHEHHOro, JUHAMHYECKOIO
NPOrpaMMHPOBAHMS M CeTeBOro Mmianuposanus.(14.)[7,11,12]

CamocrosiTesibHas padora (1284.)
1. U3yuenne Teopernueckoro marepuaJa.(344.)[2,4,7,9,10,11,12]
2. IToaroroBka Kk mpakTUYeCKUM 3auaTusam.(324.)[4,7,9,10,11,12]
3. IloaroroBka K TeKyllleMY KOHTPOJII0 YCIeBaeMOCTH (KOHTPOJIbHOM
paodore).(84.)[4,7,9,10,11,12]
3. BobinosiHeHue KYPCOBOM padorb1.(504.)[2,4,7,9,10,11,12] Pazpabotka
MIPOTPAMMHBIX KOMIIOHEHTOB JIJIsl TPOBEACHUS UCCIIEIOBATEIILCKUX PAOOT.
4. IloaroroBka k 3auery.(44.)[4,7,9,10,11,12]

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

Buabl 3aHsTHIA, HX TPYA0EMKOCTH (4ac.) O0beM KOHTAKTHOI padoThI
Jlexuu JlaGopaTopHbI IpakTnyeckue CamocrosiTe/ibHast o0yyarouerocs ¢ npenojaBarejeM
¢ padboTsl 3aHATHS padora (1ac)
8 8 8 120 28

JlekuuonHuwple 3aHsaTus (84.)
1. Meroaosiornyeckue OCHOBbI MMHMTAIMOHHOIO MOJEJTHPOBAHUA. {JIEKIHUSA C
pa3dopoM KoOHKpeTHbIX cutyammid} (14.)[4,10,11,12] CymHOCTh MMHUTALIMOHHOTO
MojsienupoBaHue. (OCHOBHBIE ATanbl HWMHUTAIIMOHHOTO MOJIEIUPOBAHUA. Bubr
MMHUTALIMOHHOTO MOJIeTUpOoBaHus. [IpMHUMIBI MOCTPOCHUS WUMHMTAIIMOHHBIX MOJICIICH.
OCHOBHBIC HaNpaBJCHUS U TEPCIEKTUBBI PA3BUTUSI UMUTAIMOHHOTO MOACIUPOBAHMSI.
[IpenmyiecTBa U1 HEAOCTATKA UMUTAIIMOHHOTO MOJIETTUPOBAHUSI.
2. HHcTpyMeHTAIbHbIE CpeICTBA HMMHUTANMOHHOIO MOJEJHPOBAHHUA. {C
3JIEMEHTAMH JJIEKTPOHHOr0 OOy4YeHHs] W JUCTAHUMOHHBIX 00pPa30BaTeIbHBIX
TexHoJsoruii} (14.)[9,10,11,12] BbiO0p HHCTPYMEHTAILHOTO CPEACTBA JIsl TOCTPOSHUS
UMUTAITMOHHOM MoJienu. Kiaccudukaiys HHCTPYMEHTAIBHBIX CPEICTB UMUTAIIMOHHOTO
MojenupoBaHusi. COBpeMEHHbIE CUCTEMbl UMUTAIIMOHHOTO MOJIeTupoBaHusi. (OCHOBBI
CHUCTEMATH3alMKU SI3IKOB MMHTAIMOHHOTO MoOJieaupoBanus. CpaBHUTEIIbHBIM aHAIU3
S3bIKOB ~ MMMTAIMOHHOTO  MoJeiaupoBaHusa. [lakeTbl MOpHUKIATHBIX  MPOrpPaMm
MOJICTUPOBaHusl cUcTeM. basbl TaHHBIX MOJEIUpoBaHusA. [ MOpUAHBIE MOACTUPYIOIIHE
KOMIUIEKCHI.  Pa3paboTka  mporpaMMHBIX ~ KOMIIOHGHTOB  JUISI  IIPOBEICHUS
HCCIIEIOBATENHCKUX PaboT.
3. Crarucruueckoe MOJEJIUPOBAHUE MNPUKJIAIHBIX M HH(OPMAIHOHHBIX
NMpoueccoB. {JieKHusi ¢ Ppa3dopoM KOHKpeTHbIX curyammii} (14.)[4,11,12]
Cratuctrueckoe wojenupoBanne Ha OBM (meronq Monte-Kapno) :  oOmias
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XapaKTEepUCTHKA METOAa; MallMHHAS reHepanus MICEBJOCITYYaHBIX
MOCJIEAOBATENBHOCTEN; MPOBEPKA M YIYUIIEHUE KadeCTBAa IIOCIEA0BATEIbHOCTEN;
MOJICJIMPOBAHUE CIIyYaWHbIX BO3ACUCTBUM. MoOaenupoBaHUE CIIyYalHBbIX BEJIWUYUH,
COOBITHH U MPOIECCOB.

4. MoaeanpoBaHue CIyYaHHBIX NMOTOKOB M CHCTEM MACCOBOI0 OOCIY:KUBAHUS.
Ceru Ilerpu. {iekuusi ¢ pa3dopoM KOHKpPeTHbIX curyamuii} (24.)[3.4,8,9,11,12]
Mogenu ciaydailHBIX MOTOKOB. BHIbl MOTOKOB M cmocoObl X 3ananus. [Ipocteitmumit
noTok. [loToku ¢ orpaHmyeHHbIM mocienericTBueM. HopMmanbHBI MOTOK COOBITHM.
Camonoo0HbIe ((pakTallbHbIC) MOJIETH CIy4YailHBIX MOTOKOB. BBeneHue BO (pakTabl.
CamomnonoOubie  ((pakTambHbIC) CIIy4ailHbIE IPOIIECCHI. Buapl camornogoOHbIX
CIly4ailHbIX MOCJeAOoBaTeIbHOCTEH.  MojaenupoBaHue CaMOIMOJOOHBIX CIIy4aiHBIX
ITPOLIECCOB. Mopenu cucteM MaccoBoro oociyxuBanusa. CucrteMa MaccoBOIO
OOCTy>KMBaHHUSI C OTKa3aMH. YpaBHEHHUS OpJiiaHra. Y CTaHOBUBILIMIUCS PEXKUM
oOciyxkuBanusi. Dopmynsl Dpnanra. CucteMa MacCOBOro 00CITy>KMBAHUS C OKUJAHUEM.
CucreMa CMEIIAHHOTO THUIA C OrPAaHMYEHHEM IO JyHHE ouepenu. CTpykTypa ceTu
[letpu. MopaenupoBanue HHGOPMAIIMOHHBIX CUCTEM C TToMoIIbto ceTelt [letpu. Ananu3
cereit llerpu.

5. IlnaHupoBaHue KCIEPUMEHTA. {JIeKIHUsS ¢ Pa3dopoM KOHKPETHBIX CHTYalMii}
(24.)[5,6,11,12] OcHoBHBIE MOHSATHUS IUIAHUPOBAHUA OJKClepuMeHTa.  DakTOpHOE
MPOCTPAHCTBO, Kiaccudukanusi GakTopoB U TUIBI MJIAHOB IKCIEPUMEHTOB. [lomHBIM
(bakTopHBIii 3KkcniepuMeHT. JpoOHbIN GakTopHbIN dKCepUMeHT. OCHOBHBIE MPUHLIUIIBI
IJTAHUPOBAHUs dKcnepumeHTa. CTpaTernyeckoe INIAHUPOBAHUE DKCIIEPUMEHTA U €ro
sTanbl. TakTHYEeCKOE TUIAHUPOBAHUE DKCIIEPUMEHTA.

6. O0padoTka pe3yibTATOB HMUTALIMOHHOIO YKCIEPUMEHTA. {JIeKLHsI ¢ pa3dopom
KOHKpeTHbIX curyaumii} (14.)[4,5,11,12] OOpabGoTka u aHaIU3 pe3yJIbTATOB
DKCIIEPUMEHTa HAa OCHOBE pPETPECCHOHHOIO aHaau3a. OcHoBHbIE MTOHATHS
KJIACCUYECKOTO PETrpecCHOHHOr0 aHanu3a.  Pacder koa(hUIIMEHTOB ypaBHEHUS
perpeccun.  CTaTHUCTMYECKHI aHalW3 ypaBHEHUs perpeccuu.  MHTepnperanus
ypaBHeHus1 perpeccun. OOpaboTka W aHAIN3 PE3YJIBTATOB JKCIIEPUMEHTAa Ha OCHOBE
JVCIIEPCUOHHOIO aHaausza. OnHodakTopHbIH JUCIIEPCUOHHBIN aHamus.
JIByx(aKkTOpHBIN JUCTIEPCUOHHBIN aHAJIN3.

IIpakTuuyeckue 3ansaTus (84.)
1. MeTtomosiornyeckue OCHOBbI HMMHUTANMOHHOIO MoAeJnMpoBaHusi. {0ecena}
(14.)[4,7,10,11,12] OOcyxnaenue BompocoB. OCHOBHBIC TOHATHS MOACITUPOBAHUS:
00BEKT, KJ1acc, OTHOIIEHHUE (CBA3b), CUCTEMA, DJIEMEHT, CTPYKTypa. OCHOBHBIE TOHITHS
WMHUTAIMOHHOTO  MOJICIMPOBAHUS:  MPOIECe, paboTa  coObITHE, TpaH3aKT.
Pa3HoBuHOCTH (HampaBieHUsI) HMMHUTAIMOHHOTO MojaenupoBanus. Kitaccudukanuys
BUJIOB CTATUCTHUYECKOTO YUCIICHHOTO MOJICIUPOBAHMS 110 TUITY pelIaeMbIX 3a7a4. DTaIbl
UMUTAIMOHHOTO MOJICTUPOBAHUS CJIOXKHBIX CHUCTeM: (OPMYIHPOBKA TIPOOIEMBI,
ompejieNieHne TpaHull, (GopMyIupoBKa M pa3paboTKa MOJENTH, MOATOTOBKA JAaHHBIX,
TPAHCISALIMSL  MOJENIM, OI€HKA aJeKBaTHOCTH, CTPATErMYE€CKOE M TaKTHYECKOE
IJIAHUPOBAHHUE, TMOCTAHOBKA HKCIEPUMEHTA, aHAIU3 PE3YyJIbTATOB MOJICIUPOBAHMS,
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peanu3anus M JOKYMEHTHUpOBaHWE. MeTonbl HMMUTAUMOHHOTO  MOJEJIUPOBAHMUS:
CUCTEMHAasi  JMHAMHUKA,  JUCKPETHO-COOBITMIHOE  MOJEIMPOBAaHUE,  areHTHOE
MOJICIMPOBAHUE, CUTYAIlMOHHOE MOJICIUPOBAHUE. Y POBHU aOCTPaKIIMK UMUTAIIMOHHOTO
MoaenupoBaHusi. OCHOBHBIE HANPABJICHUS U NEPCIEKTUBBI PA3BUTUS UMUTALMOHHOTO
MozenupoBaHusi. O61acTi MPUMEHEHUSI UMUTALIMOHHOTO MOJIETUPOBAHUSI.

2. UHCcTpyMeHTAJIbHbIE CpeACTBA HMMHUTAIMOHHOIO MoJAeJuMpoBaHus. {0ecema}
(14.)[9,10,11] OGcyxnenne BormpocoB. CucTeMaTH3aNMsI U CPABHUTEIBHBIA aHAIH3
A3bIKOB MMUTALIMOHHOTO MOJCIUPOBAHUSA. BO3MOXKHOCTH Cpefbl MMUTALMOHHOTO
moaenupoBanusi ExtendSim st pa3paboTku 1 MicCIIeIOBAaHUS TUCKPETHO-COOBITUHHBIX
moxeneld. HasnaueHnue m Bo3MOKHOCTH cucteM Powersim, AnyLogic, GPSS World,
Arena, Plant Simulation u T.1.

3. NmMuTanMOHHOE CTATHCTHYeCKoe MojaejgupoBanue. {0ecema} (14.)[4,11,12]
O6cyxaenue BompocoB. MMuTaIIMOHHAs CTaTUCTUYECKAas MOJIEIh M CpPAaBHEHHUE C
aHaJUTUYECKOW Mozenblo. HazHaueHue MaTYMKOB CIyYalHBIX YHCENT B HMUTAIMOHHOM
MozenupoBaHuu. CrocoObl (OpMUPOBAHUS CIyYaHBIX YHUCEN B aJTOPUTMUYECKHUX
JaTYuKax CIy4YalHbIX YHCEIL. CrocoObl  TIPOBEPKU  JAaTYUKOB PABHOMEPHO
pacrnpeiesieHHbIX Cly4aiHbIX yucen. Onucanue MOJACIUPOBAHUS €IMHUYHBIX COOBITHH,
MOJIHOM TPYNIbl HECOBMECTHBIX COOBITUI, COBMECTHBIX HE3aBHUCHUMBIX COOBITHH.
MonenupoBaHue ciydailHbIX ITpoiieccoB. CrocoObl MPOABMXKEHHSI MOJAIBHOTO BPEMEHHU
B HMMUTAllMOHHOW MOJIENIM, WX JOCTOMHCTBA M HEAOCTaTKU. Buabl BpeMeHU B
UMUTAITMOHHOM  MojenupoBaHuu. [IpuMepbl HMHUTAIMOHHOTO  CTATHUCTHYECKOIO
MOJICTUPOBAHUS MPUKIAJAHBIX U UH(POPMAIIMOHHBIX MTPOIECCOB

4. MoaenupoBaHue CJIY4YallHbIX NMOTOKOB M CHCTEM MAacCOBOr0 O0CJYy:KHUBAHMUS.
{Tpenunr} (24.)[1,4,11,12] O6m1as xapaKTe€pUCTUKA CUCTEM MAaCCOBOTO OOCITYKUBAHUS
(CMO). Crpyktypel u Buasi CMO. Onucanue ¢ynkuuonuposanue 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} (14.)[8,9,11,12] ®opmanbHOe omnpeneneHue cetu llerpu.
I'padpuueckoe mnpencraBnenue cereir [lerpu. MapkupoBka cereii Iletpu. [IpaBuna
BbINOJIHEHUA cererd llerpu. MopenupoBanne cucreM Ha oOcHOBe cereu llerpwu.
MopenupoBaHue B3aMMOJCHCTBYIOIIUX MPOILIECCOB MapaJIEIbHbIX CHUCTEM. 3aJadd
aHaim3a cerer lletpu.  Meroasl aHanmM3a: JOEpEeBO JOCTHKUMOCTH, MaTpPUYHBIC
ypaBHeHUs. PelieHne 3a1a4 Ha NOCTPOEHUE U aHaIu3 ceteut [leTpu.

6. IlnanupoBaHue »JKCIEPUMMEHTAa. AHAJM3 W HHTEpPHpeTalMsl Pe3yJbTATOB
MojeupoBaHusi. {rpeHuHr} (24.)[5,6,11,12] l3ydyeHue uU OCBOEHHUE METOIUKHU
COCTaBJIEHUSI M TMPAKTUYECKOW pealn3alud TIOJHOTO U JpoOHOro (haKTOPHOTO
skcriepumenTta. OmpeaeneHue ¢aktopoB. OrnpeneneHre OCHOBHOIO, HUIKHETO H
BEpXHETO ypoBHEW (akTOpoB, a TakKe HWHTEpBajga BapbupoBanus. KommpoBanue
(GbakTOpOB ¥  COCTaBIIGHHE MaTpWIlBl IUIAaHUpPOBaHUs. Peammsanuss  MaTpuIilbl
IJIAHUPOBAHUSI, MPEBAPUTEIHHO PAHIOMUZUPYS TMPOBEICHUE OINBITOB BO BPEMEHH.
Pacuer koadduimmenToB perpeccun u mpoBepka X 3HAYMMOCTH. [IpoBepka THIIOTE3bI
aJIeKBaTHOCTU HaWJEHHOW JMHEWHON MOJEeNu, CBSI3bIBAIONICH cpenHe-apudmernyeckoe
OTKJIOHEHHUE C HE3aBUCUMBIMH (akTopamu. [lepexon k pu3nueckum mepeMEeHHBIM.



JlabopaTopHbie padoThI (84.)
1. MopenupoBanue CJIyYanHbIX qyuceJa c 3aJaHHBIM 3aKOHOM
pacnpenenenns.(14.)[4,10,11,12] M3yyeHne METOIOB MOICIUPOBAHUS CIIyYaWHBIX
BEJIMYMH C Pa3IMYHBIMU 3aKOHAMH PacTpeIeSICHUs] U MPOBEPKU UX KauecTBa, Hanboiee
4acTO HCHOJIb3YEMbIX MpPU HMHUTAUOHHOM  MOJICIUPOBAHMU MPUKIAJHBIX H
HHPOPMAIIMOHHBIX TMpoleccax. MojeaupoBaHue CIy4allHbIX YHCET C 3aJIaHHBIM
3aKOHOM PpACTPECICHUs] C HWCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUWA W MPUKIIAHBIX MPOTPAMMHBIX CPEICTB UMHUTAIMOHHOTO MOJIECIIUPOBAHMS.
Pa3zpaboTka mporpaMMHBIX KOMIIOHEHTOB JIJIsi POBEACHUS MCCIIEIOBATEILCKUX PadoT,
MO3BOJIAIONIME MOJTy4yaTh HAOOPHI 3HAUEHUN CITyYalHBIX BEJIMYMH, UMEIOUIUX TPU BUAA
3aKOHOB pACHpENENICHUs:  PaBHOMEPHBIN, MOKAa3aTeNbHBIA (IKCIIOHECHIIMATBHBIN),
HOPMAaJIbHBIN.
2. MeToa cratuctudeckux ucnbiTaHuii MonTte-KapJio.(14.)[4,11,12] Pa3zpabotka
MIPOTPAaMMHBIX KOMITOHEHTOB, BBIUHCISAIONIUX IUIOIIAAh U 00beM 3aJaHHON (UTYPHI C
nomoibio Metoga Monte-Kapno (Merona cratuctuyeckux ucneitTanuii) . [lpoBenenue
OLIEHKH TOYHOCTH PE3YJIbTAaTOB, MOIYYEHHBIX MeTOoaoM MoHTe-Kapio.
3. MopeanpoBanue HWHQPOPMAIMOHHBIX CHCTEeM ¢ NOMOIIBI0  ceTeH
Herpn.(14.)[3,8,9,11,12] 3ydeHue  TEXHOJOTHH  MOJCIUPOBAHUSA  3aJaHHOU
nH(popMaIMoOHHOM cucTeMbl ¢ moMolelo cerei Ilerpu. Iloctpoenue rpaduyeckoro
NpeCTaBIICHUs] CUCTEMBI ceThio IleTpu (¢ ucnonb3oBaHuEM
MPUMUTHUBHBIX COOBITUI). AHAIU3 CETU MyTEeM MOCTPOCHHS JepeBa AOCTHKUMOCTH.
PazpaboTka nporpaMMHBIX KOMIIOHEHTOB JIJISI TIPOBEACHUSI UCCIIEIOBATEILCKUX PadoT,
MOJIETUPYIOIIUX Mpoliece PyHKIHMOHUpoBaHus cetu [leTpu.
4. MogenupoBaHue OJHOKAHAJBHOM CHCTEMbl MAacCOBOIO OOCJHY:KUBAHUA C
orkazamu.(1u4.)[1,4,11,12] M3yueHne TEXHONOTUH AHATUTUYECKOTO U CTATUCTUYECKOTO
MoJeIupoBaHus ofaHOoKaHAIbHEIX CMO ¢ oTkazamu. Pa3paboTka mnporpamMMHBIX
KOMIIOHEHTOB JJIS TPOBEJACHUS  HUCCIENOBATENbCKUX  pabdoT, peanu3yrumx
aHAJMTUYECKOE M crathucTuieckoe wmoaenupoanue CMO. Pacuer mnokazarenei
s dexTuBHOCTH cucTeMbl. CpaBHEHHE Pe3yIbTaTOB AHATUTUYECKOTO U UMUTAIIMOHHOTO
MOJIETUPOBAHUS.
5. MoaeaupoBaHie MHOIOKAHAJIBHON CHCTEMbI MAacCOBOI0 OOCJHYKMBAHUSL C
ovepenbro.(24.)[1,4,11,12] M3yyeHue TEXHOJIOTUH AHATUTHYECKOTO U CTATUCTUYECKOTO
MojieupoBaHuss MHorokaHalibHeIx CMO ¢ ouepennto. Pa3zpaboTka mnporpamMmHBIX
KOMIIOHEHTOB IS TMPOBEICHHUS  HMCCIEAOBATEILCKUX  pabOT, peaTu3yoInx
AHAIMTUYECKOE M cTaTtuctuyeckoe wmoxaenupoBanne CMO. Pacuer mnokazarenei
apexTrBHOCTH cucTeMbl. CpaBHEHHE PE3yJIbTATOB aHATUTUYECKOTO M UMUTAIIMOHHOTO
MO/JICJIUPOBAHUS.
6. IlnanupoBaHue »JKCIEPpUMEHTAa. AHAJM3 W HHTEpPHpeTanusl pPe3yJbTATOB
MoJeJupoBaHu.(24.)[4,5,6,11,12] N3yuenre u OCBOEHHE METOAHMKU COCTABJICHUS U
MPAKTUYECKON peamu3aiyl IMOJHOTO U JAPOOHOTr0 (PaKTOPHOTO SKCIIEPUMEHTA.
Omnpenenenue (akropoB. OmpenerneHne OCHOBHOTO, HIDKHETO W BEPXHErO YPOBHEH
dbakTOpoB, a TaKkke MHTEpBaia BapbupoBanus. KogupoBanue (pakTopoB u coCcTaBICHUE
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MaTpUllbl TUIAaHUpPOBaHUA. Peanuzanus MaTpuilbl I[UIAHUPOBAHMS, IPEIBAPUTEIBHO
paHIOMU3HUPYSI TIPOBEJICHHE OMBITOB BO BpeMeHHU. Pacuet ko3 PpuIiueHToB perpeccuu u
MPOBEPKA MX 3HAYMMOCTH. [IpoBepka rumoresbl aJeKBaTHOCTH HAWJICHHOW JIMHEMHOU
MOJICJIM, CBS3BIBAIONICH CcpeaHe-apuMEeTHUECKOE OTKIOHEHHE C HE3aBUCHMBIMU
daktopamu. Ilepexonm k QusnueckuM TmepeMeHHbIM. Pa3paboTka NporpaMMHBIX
KOMIIOHEHTOB IS  TPOBEJICHHUS  MCCICAOBATEIbCKUX  PabOT, peaTu3yoIIuX
IJTAHUPOBAHKUE IKCTIEPUMEHTA.

CamocrosTesibHas padora (1204.)
1. U3yyenne Teopernueckoro marepuaJa.(474.)[3.4,6,8,9,10,11]
2. IloaroroBka Kk 3amure JadopaTopHbix pador.(564.)[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.
3. BbInosiHeHHe KOHTPOJLHOW padoTbi(84.)[1,2,3,4,5,6,8,9,10,11,12] Paspabotka
MIPOTPAMMHBIX KOMIIOHEHTOB JIJIsl TPOBEACHUS UCCIIEI0OBATEIILCKUX PAOOT.
4. IloaroroBka K 3x3ameny.(94.)[1,2,3.4,5,6,8,9,10,11,12]

5. IlepeueHb Yy4eOHO-METOAMYECKOr0 o0OecreYyeHHusl CaMOCTOSITeIbHON PadoThI
00y4aroIuxXcs Mo 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. JlaGoparopuble paboTel mo Kypcy «MopaenupoBaHue
MH(POPMAITMOHHBIX TPOIIECCOB» [DNEKTPOHHBIN pecypc]: MeToauueckue ykazaHus IO
BBINIOJIHEHUIO ~ JA0OpaTOpHbIX  pabOT  mo  aucuuiuiiHe — MopenupoBaHue
UHGOPMAITMOHHBIX MTPOLIECCOB HAMPABJICHUS
230100 «MudopmaTtka ¥ BBIYUCIHUTENIbHAS TEXHUKA» .- DIEKTPOH. naH. — bapHaym:
AntI'TY,

2015. -55 C. Pexxum JOCTyTa:
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 PEKOMEHJAIMM IO HAaMKCAaHUI0 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 TEXHMUYECKUW 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. Jlucsk, 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 TIOJIITUCKE. - 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 : BOpOHEXKCKHI 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-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 (mara
obOpamenus: 23.11.2021). — Pexxum moctyma: st aBTOPU3HP. MOJIb30BATENCH

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'. Usanoa, 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
OenepanbHbii yHuBepcuteT (CKDVY), 2016. — 180 c. : mi. — Pexxum 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[ OLICHOYHBbIX MaTepuajoB JIdA M[NPOBECACHUA TEKYIICI0 KOHTPOJSA
YCIEBaeMOCTH " HpOMe)I(yTOqHOﬁ arrecranmmu

ConepxaHve  TPOMEXKYTOYHOM — aTTecTalldd  PACKPHIBA€TCS B KOMILIEKTE
KOHTPOJMPYIOIINX MAaTepUaJIOB, MPETHA3HAYEHHBIX JJIsl IPOBEPKU COOTBETCTBUS YPOBHS
NOATOTOBKM 1O jucuuiimHe 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
o0pa3oBaTeJbHOI0  Mpouecca MO JAUCHMILIMHE, BKJIKYAs IepeYeHb
NMPOrpaMMHOI0 odecnevyeHusi U HH(POPMAIMOHHBIX CIPABOYHBIX CUCTEM

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

Nenn Hcnonb3yemoe nporpaMMHoe odecrieyeHue
1 LibreOffice
2 Windows
3 Antuupyc Kaspersky
Nenn Hcnoab3yemble npodeccnoHabHbIe 0a3bl JaAHHBIX U MHGOPMAIHOHHbIE
CIIPABOYHBIE CHCTEMBbI
1 becrinatnas snexTponHHas Oubnnoreka onnaiiH "EnumHoe okHO K 00Opa3oBaTeabHBIM

pecypcam" Ui CTYIEHTOB U IIperojaBaTeliedl; KaTalor CChIJIOK Ha 0Opa3oBaTelbHbIE
uHTepHeT-pecypesl (http://Window.edu.ru)

2 HamnmonaneHas snextponHas 6ubnumoreka (HOB) — cBoOomHBIN moCTyn ywTarenei K
donnam poccuiickux 6ubmuorek. ConepKUT KOJUIEKIMH OUU(POBAHHBIX JIOKYMEHTOB
(KaK OTKPBITOTO JOCTYIa, TaK U OTPAHMUYEHHBIX aBTOPCKUM IMPABOM), a TAK)KE KATaJIOT
W3IaHnui, XpaHsamxcs B Oudmuorekax Poccun. (http://H36.pd/)
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10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOM 0a3mbl, HEOOX0aMMOM A
oCylIeCcTBJIEHHsI 00Pa30BaTEIbLHOI0 MpPoLecca Mo AUCIUIIINHE

HaumeHoBaHNe cielUAJIbHbIX NOMENIEHUH M MOMeEIEHUI 1J11 CAaMOCTOATEIbHOM paﬁoTbI

yueOHbIe ayTMTOPUU JJIsl IPOBEJCHHS YUeOHBIX 3aHATUN

MNOMCIICHUA AJIA CaMOCTOSTEILHOMI pa6OTBI

MaTepI/IaJ'IBHO-TEEXHI/ILICCKOG obecrnicueHUEe U OopraHu3alu:a O6pa3OBaT€JIBHOFO
mponecca 1Mo AUCHUINIMHE HJISI MHBAJIMAOB U JHI C OI'PAHUYCHHBIMU BO3MOKHOCTAMU
3A0POBbA OCYIICCTBIIICTCA B COOTBCTCTBUU C «ITomoxxenuem 00 06yqumI HWHBaAJIUI0B U
JIiI € OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBLA.
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NPUNOKEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOW ATTECTALIMM
no AUCUUNNUHE «MopgenupoBaHue NpUKNALHbIX U UHGOPMALMOHHbIX NPOLLECCOB»

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

. Cnocod
Ko koHTpoIHpYyeMOii KOMITeTeH T OueHOYHOE CPEICTBO
OLICHUBAHUSA

KonTponupyromue
Marepuaibl Uit
3aIUTHI 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
NHGOPMALMOHHBIX NPOLLECCOBY.

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

Kpurepuii Ounenka mo Ounenka mo
100-6anabHO# TPAAMUMOHHOM 1IKaJIe
mKaJjie
CryneHT ocBOMI U3y4aeMblii MaTepHa 75-100 Omauuno

(OCHOBHOM U JIONOTHUTENBHBIH ), CHCTEMHO
Y TPAaMOTHO M3JIaraeT ero, OCyIlecTBIsSET
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 UHIHUKATOpAMU
JOCTH)KEHUS] KOMIIETEHLIUH IOIyCKaeT
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OTJEJIbHEIC OIINOKHU, HE CITOCOOEH
CI/ICTeMaTI/I3I/Ip0BaTb MaTepI/IaJI " OCJ1aTh
BBIBOJEI.

CTyaeHT He OCBOMJI OCHOBHOE COJIEp>KaHUE <25 Heyoosnemseopumenvho
M3y4aeMOoro Marepuaia, 3aJJaHus B
COOTBCTCTBUH C MHAHUKATOpaMU
JOCTHKEHHS] KOMIIETEHIIUN 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
KOMMOHEHTbl A/1A MPOBEAEHUA WCCNefOoBaTeNbCKUX | ANS NPOBEAEHUA 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.
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