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1. 3aranbHa iHdopmartis

Ha3Ba qucnuniiinmn MaTtemaTH4He MOJIEIIOBAHHS

Bukmaanau (-i) Maxseit Onekcangp Bononumuposrny

KonrakTHuii Tesedon (0342)596027

BHKJIaJa4ya

E-mail Bukiagaua oleksandr.makhnei @pnu.edu.ua

®opmaT M CIHILIIHA OYHMI

O0csr qucuunJinu 6 kpenutiB €KTC, 180 rog.

Hocunanns Ha caiit | d-learn.pnu.edu.ua

AUCTAHWIIHOTO HABYAHHA

Koncyapsranii MPOTATOM CEMECTPY 3TiTHO 3 PO3KIAaI0M KOHCYIbTAIlil

2. AHOTALIf 10 HABYAJIBLHOI AUCHUILTIHI

Hapuasnpha nucnumuiina «MaTeMaTHUHE MOJACTIOBAHHS» € HOPMATHBHOO JAUCIUILIIHOK IS MiJrOTOBKH
OakanaBpa 3i crierianbHoCTi «[IpuKiTagHa MaTeMaTka». 3HaHHS, HAOYTi CTyICHTaMH 3 Ii€l TUCIHUILTIHY,
OymyTe TOTPiOHI iM y Kypcax KOMITIOTEPHOTO MOJIENIOBAHHS SIBHI] 1 MpPOILECiB, Teopii KepyBaHHS,
iMITAaliTHOr0 MOJEMIOBAaHHS, MPAKTUKYMY 3 MOJENIOBAHHS 1 MPOrpaMyBaHHs, Kypcax criemiaizanii, s
BHKOHAHHS HAYKOBUX 1 IPUKJIAJAHUX JOCIIIKEHb, MOXKYTh 3aCTOCOBYBATUCh MAHOYTHIMH (PaxiBLSIMH IS
MaTeMaTHYHOIO MOJIENIOBAHHS Pi3HUX 00 €KTiB, SIBUIL i1 mpoleciB. BUBYEHHS AUCHUIIIIHE IPYHTYETHCS
Ha Kypcax naudepeHLianbHUX PpiBHSAHb, Teopii HMOBIpHOCTEH 1 MaTEeMaTW4YHOI CTATHUCTUKU Ta
pOrpaMyBaHHSI.

3. Mera Ta mijli HAaBYAJILHOI AU CHMILIIHA

Mera BUKIAJaHHS HABYAIBHOI AWCUUILUIIHM: JaTH CTyJSHTaM TEOpeTHYHy ©Oa3y B oOmacti
MaTEeMaTHYHOI'O MOJCTIOBAHHS, O3HAHOMUTH iX 13 Cy4acHUMH MiIXOJaMH JI0 aHAIITUYHOTO 1
IMITAIIHHOTO MOJICIOBaHHS PI3HMX CUCTEM, HABYHMTH CTYACHTIB OCHOBaM MOJCITIOBAHHS B CHUCTEMi
iMiTaniiHoro moxaemtosanis GPSS.

3aBiaHHsl BUBYCHHS HABYAJIBHOI JUCIUIUIIHU: HABYUTH CTYJICHTIB KOPHUCTYBATUCh aHANITUYHUMU 1
IMITaIifHUMU CITOCO0aMU  MOJICIOBAHHSI CHCTEM MAacOBOTO OOCIyrOBYBaHHS, O3HAWMOMUTH IX 3
OCHOBaMH MAaTEMaTUYHOTO MOJICTIOBaHHS 3 JIOMOMOIOK AM(EPCHI[IaTbHUX MOJENCH, KIITHHHUX
aBToMariB, Mepex Ilerpi, MoBH imiTaniiiHoro MmoaentoBanHs GPSS.

4. Komnerenrnocri

3azanvni komnemenmuocmi

31aTHICT 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYALisIX.

Daxoei KoMnemeHMmHOCMi

31aTHICT, BUKOPUCTOBYBATH W aJanTyBaTH MaTeMaTU4HI Teopii, METOAM Ta MPUHOMH ISl JOBEICHHS
MaTeMaTHYHUX TBEPHKEHB 1 TEOPEM.

31aTHICTH BUKOHYBATH 3aBIaHHA, CpOpMyIbOBaHi y MaTeMaTHUHiH (opmi.

3naTHICTE OOMpaTH Ta 3aCTOCOBYBAaTH MaTeMaTW4HI METOOM Ui PO3B’A3yBaHHS MPUKIAIHHUX 3alady,
MOJIETIIOBAHHSI, aHaJIi3y, IPOEKTYBAaHHS, KepYBaHHs, IPOrHO3YBaHHS, IPUHHSATTS PilllcHb.

31aTHICTB 10 POBECHHS MaTEeMAaTHYHOTO i KOMIT IOTEPHOTO MOJEIIOBaHHSI, aHaIi3y Ta OOpOOKH IaHUX,
O0YHUCITIOBATBHOTO EKCIIEPUMEHTY, PO3B’si3aHHS (OpMai30BaHUX 3a]ad 3a JIOMOMOTOIO CIIelialli30BaHuX
MPOrpaMHUX 3ac00iB.

31aTHICTH 3pO3YMITH TIOCTAHOBKY 3aBAaHHsS, CPOpPMYyJIbOBaHY MOBOIO MEBHOI MpPEIMETHOI Traiysi,
3MIACHIOBATH TONIYK Ta 30ip HEOOXiAHUX BUXITHUX JaHUX.

3nmaTHiCTh cOpMyYTIOBATH MaTeMaTH4YHY I[OCTAHOBKY 3a/adi, CIHPAIOYUCh HA IIOCTAaHOBKY MOBOIO
MPEeAMETHOI Taly3i, Ta odupaTtu Meron il po3B’si3aHHA, IO 3abe3nedye MoTpiOHI TOUHICTH 1 HAIIHHICTD
pe3ynbTaTy.

S. Ilporpamui pe3yJIbTaTH HABYAHHS

JleMOHCTpYBaTH 3HaHHS i PO3YMiHHSI OCHOBHMX KOHUEMIIN, MPHUHLUIIIB, TEOPiii MPUKIaJHOT MaTEMaTHKH
1 BAKOPUCTOBYBATH iX Ha MPAKTHIIL.

dopmainizyBatn 3azavi, cOpMyIbOBaHI MOBOIO TIEBHOI MpeAMETHOI Tanmy3i; ¢opMmynoBaTH ix
MaTeMaTHYHY [TOCTAHOBKY Ta OOMpaTH palioHaJbHUN METOJ BUPIIIEHHS; PO3B’sI3yBaTH OTPUMAaHi 3agadi
AQHAMITUYHMMH Ta YHACCTBHHUMH METONAMH, OL[HIOBaTH TOYHICTh Ta JOCTOBIPHICTD OTPUMaHHX
pe3ynbTaTiB.

Bononitn OCHOBHUMH MeTOmaMH PO3POOKHM AWUCKPETHHX 1 HEMEpEepBHUX MaTeMaTHYHHX MOJeNeH
00’€KTIB Ta MPOIECiB, aHATITUYHOTO JOCIIDKCHHS IUX MOJIENIeH Ha MpeiMeT ICHYBaHHS Ta €JJMHOCTI iX
pO3B’SI3KY.




Po3B’s3yBaTH OKpemi iHXeHepHi 3aaadi Ta/abo 3amadi, M0 BUHUKAIOTh NpUHAWMHI B OHIN MpeqMeTHii

rayry3i: B COITIONOrii, eKOHOMIIIi, €KOJIOTi] Ta MEIUIUHI.

6. Opranizaiis HaBYaHHS

OO0csAr HaBYaJIBHOI JUCLUILIIHA

Bun 3ausrrsa 3aranpHa KUIBKICTh TOIMH

JIEKI[IT 30

CEMIHAPCHKI 3aHATTs / IpakTHuHi / 1abopaTopHi 0/30/0

caMmocTiiiHa poboTa 120

O3Haky HaBYAJIbHOI AUCIUAIIIIHA

Kypc

Cemectp CrienianpHICTh .
(pik HaBYaHHs)

Hopmarushna /
BUOIpKOBA

6 113 IlpuknagHa MaTeMaTHUKa 3

HOpMAaTHWBHA

TemMaTruka HaBYAJILHOI JUCLIMUILIIHA

Tema, mman

KUIBKICTH TOAUH

JIEKIiT | mpakTh4Hi | Jabopato
3aHITTA pHi

3aHATTA

caM.
pobora

Tema 1. IToHATTS MOACTIOBAHHSA CUCTEM 2 -
MonemtoBanHs: OCHOBHI TOHSATTA. Kiacudikariist BumiB
MOJI€eIIOBaHHA cHcTeM. HaouHe Ta CHMBOIIYHE MOIEIIO-
BaHHJA. MaremaTnyHe MOJIEIIOBaHHS. PeailbHe Moje-
moBaHHsA. [IpuHIuNU noOy0BH MaTeMaTHYHUX MOJCTICH.
Etanu moOymoBu MareMaTHIHOI MOJIEITI.

10

Tema 2. IudepenuianbHi Moaeti 6 4
Cxema ckiagaHHs 1 JOCHiKEHHS AudepeHiadbHIX
Monened. 3amavi Qi3uku, MexaHikd, Ximii, Oilomorii, sKi
MPUBOIATh A0 JuQepeHIianbaux Mojeneid. Mopens
naiHas Tina. MoJens BUTIKaHHS PiTUHMU.

18

Tema 3. AHamiTHYHE MOJIENIOBaHHS CHCTEM MacoBOro | 6 6
00CITyrOByBaHHS

[loHsATTA cuCTEeMH MacoBOro OOCIHYrOBYBaHHSA. XapakTe-
pUCTHMKa TOTOKY mofiil. Bximuuit mortik Bumor. Moge-
JIOBAaHHS  CTalliOHAPHOTO  IYaCCOHIBCHKOTO  IIOTOKY.
Opranizaniss 4yepru. IIpaBmina o0OCTyroByBaHHS BHMOT.
Tunm wMopmenell cucTeM MacoBOr0 OOCITYrOBYBaHHS.
@®opmyna Jlirmia. baraTokaHalbHI CHCTEMH MacOBOTO
obcnmyroByBaHHS 3 BimMoBamu: piBHsHHA Konmoroposa,
NMOKa3HUKH (YyHKUiOHYBaHHS. bararokananbHi cuUCTeMH
MacoBOI'0 OOCITYrOBYBaHHS 3 4EPIrolO JAOBLIBHOI JOBKHHU:
piBasaEs  KonmMmoropoBa, TOKa3HUKM (QYHKIIOHYBaHHS.
OcHOBH omepauiifHoro aHamiszy.

20

Tema 4. OcHoBM MOBH iMiTamiiinoro moaeiatosanuss GPSS | 8 12
World

OcnoBu pobotu 3 cepenopuiieM GPSS World. Kareropii i
i 00’ extiB MoBu GPSS. CucremHi uncnoBi atpuOyTH.
@®opmar psnka. ApudmMeTHuHi 1 JIOTiYHI  BHpa3W.
CrTBopeHHSI 1 3HHMILEHHA TPaH3aKTiB. 3amycK MpoLecy
MOJIETIIOBAaHHS. 3aTpHMKa, 3MiHa MapaMerpiB i mpiopurery
TpaHn3akTiB. OpfHOKaHanbpHI TpuCTpoi. bararokananbHi
npuctpoi. Tabmuni i yepru. Bukopucranus 3MiHHHX, JIO-
TYHUX TepeMUKaviB i KOMIpOK mam’ATi. 3MiHa MapupyTy
pyXy TpaH3akTiB. ['eHepaTopy BHIaIKOBHX 4YHCEN i
Tabnuuni ¢QyHkuii. Marematnuni QyHkmii 1 GyHKUii s
reHepallii BUMagKoBuX BennuuH. [Ipuxiiag nporpamMu.

32

Tema 5. Mepexi Ilerpi 4 4
[MousTra knacuunnx Mepex [lerpi. @opmanbHe 03HAYEHHS

16




1 MaTpuuHe nomanHsa Mepex llerpi. BmactuBocTti Mepex
[erpi. HepeBo mocspkHocTi. CHcrema craHiB 1 ¢yHOa-
MeHTanbHe piBHAHHA Mepex [lerpi. IuBapiantu By3miB i
nepexoniB 1 ixHe 3acTocyBaHHsA. HekmacuuHi Mepexi
[lerpi. [Iporpama HPSim.

Tema 6. KiniTuHHI aBTOMaTH Ta iXHE 3aCTOCYBaHHS

Knitunni aBTOMaTu. 3acTOCYBaHHs KIITHHHAX aBTOMATiB
70 MOJEITIOBAaHHS aKTHUBHUX CepefoBHIL. Mojeni po3BUTKY
OpraHi3MiB Ha MOKMBHUX CepefOBHINAX 0e3 XMXKakiB Ta 3

XHXKaKaMM.

Tema 7. IIporHo3yBaHHs CHCTEM 1 IIKAIH BUMIPIOBAaHHS. 2 - - 8

OcHoBHI Meromu mNpOrHo3yBaHHsA. Touku Oidypkamii.
HerepminoBanuii xaoc. Illkanu HOMIHAJIBHOTO THITY.
kanu nopsiaky. Ikanu iHTepBaiB, BiAHOMIEHD, PI3HHUIIb.
Iami Tunm mxan. O6po6ka XapaKTepUCTHUK.

[loBTOpEeHHs BMBYEHOTO MaTepialy, KOHTpOJbHa pobora, | — 4 - 8

TCCTYBAaHHA.

3ar.: | 30 30 - 120

7. CucreMa oniHIOBaHHS HABYAJBLHOI AU CIUILTIHA

3arajgpHa cUCTEMA
OL[IHIOBAHHS HABYAJIbHOT
JIUCLATUIIHA

CucreMa OLIHIOBAaHHS HABYAJILHOI JUCLHMILIIHA 31HCHIOETHCS 3T1IHO 3
KPUTEPIIMU OLIHIOBaHHS HAaBYAIBHUX JIOCSTHEHb CTYAEHTIB, IO
peryiaMeHToBaHi B yHiBepcutTeTi. Jlomyck 1o icmHUTy CTaHOBUTH
MakcumyMm S50 OamiB, 0an 3a cCrIagaHHsA icOUTY (HiICYMKOBHIMA
KOHTPOJIb) CTAHOBUTH MakcuMyM S50 OaiB.

Bumoru 10 mucbMOBUX poOiT

[lependaueHo ogHY MUCBMOBY KOHTPOJBHY POOOTY, SKa OIIHIOETHCS
3a mkaioro Big 0 mo 20 GamiB. Ha xoHTponbHY poOOTY BUHOCHUTHCS
TPH 3aBIaHHSL.

[lepenbaueHo TectyBaHHS, SKE OIIHIOETHhCS 3a Ikayioio Bix 0 mo 10
Oamis.

JlaGopaTopHi 3aHATTS

OuiHI0€ThCA BUKOHAHHS 1 3aXUCT JlabopaTopHUX poodiT 3a 10-0anbHOIO
HIKAJIOKO.

OuiHIOEThCA BiABiAYBaHICTH YCiX 3aHATH 1 poOOTa Ha 3aHATTAX
YIIPOAOBXK ceMecTpy 3a 10-0anbHoI0 MIKAJION0.

YMOBU JOYCKY 110
MiZICYMKOBOT'O KOHTPOJIIO

Ilpu BucraBiaeHHi pomycky no icnuty (Makcumym 50 OamiB)
BpaxoOBYIOTbCSl HABUAJIBbHI TOCSTHEHHS CTYACHTIB (0aiu), HaOpaHi mig
Yac KOHTaKTHHUX (AyAWTOPHUX) TOIUH, IPU BUKOHAHHI JIAOOPATOPHUX
po0it, 3aBOaHp AJs caMOCTiIHHOT poOOTH, a TaKoXK Oany 3a KOHTPOJIBHY
pobory.

[TincyMKOBHI1 KOHTPOJIb

Ex3amesn 3 YCHUM 3aXHUCTOM MMHUCbMOBOI1 p060TI/I.

Il kana oninoBanusa: Hagionaasna ta ECTS

Cyma 6auiB 3a Bci Oui )
BHUIY HaBYAJIbHOI Oninka ECTS TLIHKA 38 HA[IOHATRHOIO
MISUIBHOCTI HKajoro
90 - 100 A BIAMIHHO
80 — 89 B
70— 79 C po0pe
60 - 69 D .
50-59 E 3aI0BUILHO
25-49 FX )
0_24 r HE3a0BLILHO

8. IlosiTnKa HABYAJIBLHOI M CHUILTIHT

3araipHa MaKCHMallbHa cyMa OaliB, sika MPHCBOIOETHCS CTYJEHTOBI 3a Kypc, ctaHoBUTH 100 GaiiB — cyma
0aJiB 3a BUKOHAHHs J1ab0OpaTOpHUX POOIT, KOHTPOIBHOI poOOTH, MIACYMKOBOTO KOHTPOIIO, a TAKOXK 3a




BiJIBiJTyBaHHSI.

[Ipu BHuCTaBIEHHI OL[IHOK 00OOB’SI3KOBO BPaxOBYETHCS MPHUCYTHICTh CTYNIEHTa Ha 3aHATTAX (Y TOMY YHCITi
Ha JICKI[IHHKUX), aKTUBHICTH 1 BIAMOBII CTYJAEHTA Wil YaCc BUKOHAHHS 1 3aXUCTy J1aDOpaTOPHHUX 3aHSTh,
HasBHICTh MPOITYCKIiB 0€3 MOBa)XHWX NPHYUH, KOPUCTYBAHHA MOOUIBHHM TeNeOHOM, IJIAHILETOM YH
IHITUMHA MOOLTBHUMH MPUCTPOSMH MiJ Yac ONUTYBAHHS Ta BUKOHAHHS MHCbMOBUX 3aBAaHb, CIIUCYBAHHS
Ta IUIariat, a TAKOXK Pe3y/IbTaTH BiAMPALIOBaHHS MPOMYIIEHUX 3 MOBaKHOI IPUYMHH 3aHATH. 3aIi3HEHHS
31a4i 1a00paTOpHUX POOIT O3 TOBAKHUX MPUYUH TATHE 32 COOO0 3HIIKEHHS OIIHKU.

JloTprMaHHs akaJeMidyHO1 100pOYecHOCTi CTYACHTaMHt Iiepeadayac:

— caMOCTiliHe BUKOHaHHsI HaBYaIbHUX 3aBJaHb;

— MOCHJIaHHS Ha JpKepena iHdopmarii y pa3i BUKOpUCTaHHS i1ei, po3poOOK, TBEpKEHb, BIIOMOCTEH;

— HaJaHHSA JOCTOBipHOI iHGoOpMamlii Mpo pe3yabTaTH BJIACHOI HaBYaJbHOI (HAYKOBOI, TBOPYOI)
JUSUTBHOCTI, BUKOPUCTaHI METOIUKH JIOCHTIIKEHB 1 JpKepena iHdopMariii.

3a MopyIIeHHs aKaJeMiqHOl JOOpOYECHOCTI 3100yBayi OCBITH MOXKYTh OYTH IPHUTITHEHI 10 TTOBTOPHOTO
BHUKOHAHHSI KOHTPOJBHOI pOOOTH, 1a00paTOPHUX POOIT UM MOBTOPHOTO MPOXOHKEHHS TECTYBaHHL.
CrynenT, sikuii He HaOpaB 25 OamiB, A0 icnuTy 3a BigoMicTio Ne 1 He ZomycKaeTbes. Y TakoMy BHIAIKY
JI0 TOYaTKy eK3aMeHalliiiHoi cecii abo mij dYac JikBigamii akajeMidHoi 3a0OpProBaHOCTI CTYIEHT
KOPUCTYETHCSI TOBTOPHUM IIPaBOM OTPUMATH JOMYCK Ha CKIaJaHHS iCIUTY 3a BimoMmicTio Ne 2 Ha
KOHCYNbTalliAIX BUKIagaya (MEpecKIafaHHs MPOMYIIEHUX TeM, BUKOHAHHS iHIUBiAyaJbHHX 3aBAaHb 1
KOHTPOJIBHUX POOIT).
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