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1. 3aranbHa indgopmanis

Ha3zBa aucuuniinm OCHOBH MaTEMaTHYHOT'O MOJICITIOBAHHS

Buxaanau (-i) Maxseii Onexcanap BorogumupoBuy

KoHnTakTHHii TeedoH (0342)596027

BHKJIa/1a4a

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

DopMaT TUCHUILTIHI OYHHHI

O0csr TMCUMILTIHU 6 xpeautiB €EKTC, 180 roz.

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

JUCTAHUIHHOT0 HABYAHHS

KouncyabTaiii MIPOTSTOM CEeMEeCTpPY 3TiTHO 3 PO3KIAI0M KOHCYIBTAITIH

2. AHOTALA 10 HABYAJLHOI JUCIUILTIHT

Hapuanpna I[I/ICLII/IHJ'IiHa «OCHOBH MAaTEMaTHYHOT'O MOACIKOBAHHA) € BI/I6ipKOBOIO ,Z[I/ICLII/IHJ'IiHOIO
CTyJIEHTa JUIsl TMiATOTOBKK OakaiaBpa 3i creriaapHocTi «Maremarika». 3HaHHS, HAOYTI CTy/IGHTaMH 3
i€l AUCHUILITIHU, OynyTh MOTPiOHI 1M A BUKOHAHHS HAYKOBHUX 1 MPHUKIAIHUX JOCIHIKCHb,
MOXXYTh 3aCTOCOBYBAaTHCh MalOyTHIMHU (axiBISIMH JIJII MAaTEMaTHIHOTO MOJICITIOBAHHS PI3HUX
00’€KTiB, SBUII 1 MPOIIECIB. BUBUCHHS QUCHHUILTIHU IPYHTYETHCS HAa Kypcax Au(epeHIliaTbHIX PiBHSIHB,
Teopii IMOBIpHOCTEH 1 MaTeMaTHYHOI CTATUCTUKHU Ta IPOrPaMyBaHHSL.

3. MeTa Ta 1ij1i HaBYAJLHOI AUCHMILIIHA

MeTa BHKIAIAaHHS HaBUYaJIbHOI NHUCHIUIUIIHU: JaTH CTYACHTaM TeOopeTHuHy 0a3sy B oOmacri
MaTeMaTHYHOTO MOJCIIOBaHHS, O3HAHOMUTH iX 13 CYYacHUMHU [MiJXOJaMH [0 aHAJIITHYHOTO 1
IMITAIifHOTO MOJEIOBAHHS PI3HUX CHUCTEM, HABYWTH CTYJCHTIB OCHOBaM MOJICITIOBAHHS B CHCTEMI
iMiTariiinoro MmoaentoBants GPSS.

3aBaHHS BUBUCHHS HaBYAJIbHOI JUCIUIUIIHU: HABYUTH CTYICHTIB KOPUCTYBATUCh aHATITUYHHMHU i
IMITAIITHUMHU  CIIOCOO0AMU MOJCIIOBAHHS CHUCTEM MAacOBOTO OOCIYyrOBYBaHHS, O3HAMOMHUTH IX 3
OCHOBAaMH MaTEMATHYHOTO MOJEIIOBAHHS 3 JOIOMOIro Au(epeHIliaIbHUX MOoaeaeH, KIITHHHUX
aBToMartiB, Mepex IleTpi, MoBH iMiTariiHOro MoaemoBanHss GPSS.

4. KomneTreHTHOCTI

3azanvhi komnemenmuocmi

3MaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAITisX.

Daxosi KoMnemenmHoCmi

31aTHICTh BUKOPUCTOBYBATH W alanTyBaTH MaTeMAaTHUYHI TEOpii, METOAU Ta MPUHOMHU JJs JTOBEIACHHS
MaTeMaTUYHHUX TBEPHKEHb 1 TEOPEM.

31aTHICTh BUKOHYBATH 3aBIaHHs, COpPMyIIbOBaHI Y MaTeMaTHYHIH (HopMI.

3naTHiCTh 0OMpaTH Ta 3aCTOCOBYBAaTH MaTEeMaTH4YHI METOAM I PO3B’SA3yBaHHS MPHUKIAHUX 3ajad,
MOJICTFOBaHHSI, aHANI3Y, IPOCKTYBaHHS, KEPYBaHHSI, TPOTHO3YBAHHSI, TPUUHSATTS PillICHb.

31aTHICTh 0 MPOBEIACHHS MaTEMaTHYHOTO 1 KOMIT FOTEPHOTO MOEIIIOBAHHS, aHAi3y Ta 0OPOOKH JaHHUX,
00YHCITIOBAILHOTO €KCIIEPUMEHTY, pO3B’s13aHHS (popMalli3oBaHUX 3a/1a4 3a JIOTIOMOTO0 CIEIialli30BaHUX
NpOrpaMHUX 3aCO01B.

3MaTHICTh 3pPO3YMITH TIOCTAHOBKY 3aBHaHHS, CPOPMYJIbOBAaHY MOBOIO TICBHOI MPEIMETHOI Taiysi,
3MIHCHIOBATH TONIYK Ta 30ip HEOOXiTHUX BUXITHHUX JAHHX.

3naTHICTh CQOPMYITIOBATH MaTEMaTHYHY IOCTAHOBKY 3ajadi, CHUPAIOYUCh HAa IMOCTAHOBKY MOBOIO
MPEeAMETHOI Tany3i, Ta obupaTu MeTox i po3B’sI3aHHsA, 10 3a0e3neduye MOTPiOHI TOYHICTH 1 HAMIMHICTD
pe3ynbTary.

5. IlporpamHi pe3yJIbTaTH HABYAHHS

JleMOHCTpyBaTH 3HaHHS 1 pO3yMiHHS OCHOBHUX KOHIICTIIIH, PUHITUIIIB, TEOPil MPUKIIATHOT MATEMAaTHKU
1 BUKOPHCTOBYBATH X Ha MIPAKTHII.

dopmanizyBatd  3amadi, chOpMyJIbOBaHI MOBOI IIEBHOI MPEAMETHOI ramysi; (OpMyJIoBaTH iX
MaTeMaTH4YHY ITOCTAHOBKY Ta OOMpaTH PaliOHAILHUN METO]] BUPIIICHHS; pO3B’sI3yBaTH OTPUMaHI 3a1adi
AHANITUYHAMU T4 YHCEIbHUMHU METOJaMHU, OI[IHIOBATH TOYHICTh Ta JOCTOBIPHICTh OTPUMAHHUX
pe3yIbTaTIB.

Bononiti OCHOBHUMH MeETOIaMU PO3POOKU JTUCKPETHUX 1 HETNEPEPBHUX MaTEMaTHYHUX MOJIENeH
00’€KTIB Ta MPOIIECIB, AHATITHYHOTO JOCIIKCHHS IUX MOJEJCH Ha MpeAMET ICHYBaHHS Ta €IMHOCTI iX
pO3B’s3KY.

Po3B’s13yBaTH OKpeMi iH)KEHEPHI 3a1adi Ta/a00 3ajadi, 10 BUHUKAIOTh NMPUHAWMHI B OIHIN HpeAMETHIH
rajy3i: B COIIOJIOTii, EKOHOMIIIi, €KOJIOTil Ta MEVIIHHI.




6. Oprani3anisi HAaBYUaHHS

OO0csr HaBYAIBLHOI TUCIIAIUIIHA

Bun zamsarrs 3arajipHa KUIBKICTb TOIUH

JIEKIT 30

ceMIHapChKi 3aHATTS / MpaKTU4HI / 1abopaTopHi 0/30/0

caMocCTiifHa poboTa 120

O3Haky HaBYAJIbHOI JUCLUILIIHA

Kypc

Cemectp CrieniabHICTB .
(pik HaBYaHHS)

HopmartusHna /
BHOIpKOBa

7 111 MatemaTuka 4

BUOiIpKOBa

TeMaTrka HaBYAJIbHOI JUCHUILIIHA

Tewma, riman

KUIBKICTH TOJIUH

JeKnii | mpakTH4Hi | 1aboparo
3aHATTA pHi

3aHATTA

cam.
pobota

Tema 1. IToHATTS MOACITIOBAaHHS CUCTEM 2 —
MopnentoBanHs: ocHOBHI mMOHATTA. Kiacudikamis BupiB
MOJIENIIOBaHHd cucteM. HaouHe Ta CHMBOJIIYHE MOJIEIIO-
BaHHJA. MareMaTHdHe MOJCIIOBaHHA. PeanbHe Moje-
moBaHHs. [IpuHIMIM MOOYI0BH MaTEeMAaTUIHHX MOJCIEH.
Etanu moOynoBu MaTreMaTHIHOT MOJIEII.

Tema 2. JudepeHiiianbai Moaei 4 4
Cxema CcKIaZaHHA 1 JOCHIDKEHHS JudepeHIiaIbHuX
Monenei. 3amaui ¢i3uku, MeXaHIKW, XiMii, OioJorii, sKi
NPHUBOJATh JIO JUQEepeHIlialbHuX Mojeneid. Mogens
naiHHsg Tita. Moaens BUTIKaAaHHS PiTAHU.

16

Tema 3. AHaniTHYHE MOJENIOBAHHA CHCTEM MAacOBOTO | 6 4
00CITyroBYyBaHHS

IloHATTS cWcTeMH MacoBOro OOCTYTOBYBaHHS. XapaKTe-
pUCTHKA TIOTOKY TOJii. Bximauit motik BuMor. Moje-
JIOBaHHS  CTAalliOHAPHOTO  IIyaCCOHIBCHKOT'O  IIOTOKY.
Opranizaniss yepru. I[IpaBuna oOCIyroByBaHHS BHMOT.
Tunu Mozeneit cucTeM MacoBOTO  OOCIIyrOBYBaHHSI.
®opmyna Jlitrna. baratokaHanbHi cHCTEMH MacOBOTO
oOciyroByBaHHs 3 BimMoBaMu: piBHsHHS Kommoroposa,
MOKa3HUKNA (YHKIIOHYyBaHHSA. baraTokaHaidbHI CHCTEMH
MacoBOTO OOCIYTOBYBAaHHS 3 YEPror0 JOBUILHOI JOBKUHU:
piBHsHHA KonmMmoropoBa, NOKa3HUKHA (QYHKIiIOHYBaHHS.
OCHOBH OTIEpaIifHOTO aHAI3y.

20

Tema 4. OcHoBH MOBH iMiTariitHoro moxenroBaHast GPSS | 8 10
World

OcHoBu po6otu 3 cepenoumeM GPSS World. Kareropii i
tund 00’exTiB MoBU GPSS. CucTemHi 4uCiIOBI aTpuOyTH.
®dopmar  psaaka. ApubMETHUHI 1 JIOTIYHI  BHpa3M.
CTBOpeHHS 1 B3HUINEHHS TpaH3aKTiB. 3amycK IpoLecy
MOJICITIOBaHHS. 3aTpUMKa, 3MiHA ITapaMeTpPiB 1 MPIOPUTETY
Tpau3akTiB. OjHOKaHAIBHI TpUCTPoi. bararokaHampHI
npuctpoi. Tabmumi i yepru. BukopucranHs 3MiHHUX, JIO-
TYHUX MEpPEeMHUKadiB i KOMIPOK maM’sTi. 3MiHA MapuipyTy
pyXy TpaH3akTiB. [eHepaTopy BHIIAAKOBHUX YHCENT 1
TabmuuHi ¢yHkuii. Maremaruuni ¢QyHkmii 1 GyHKUiT s
reHepaii BUaJKoBUX BednduH. [Ipukiam.

28

Tema 5. Mepexi [letpi 4 4
ITousarTs knacuaanx Mepex Ilerpi. @opmanbHe 03HAYCHHS
i MatpuuHe mojaHHa mepex [letpi. BmactuBocTi mepex
[letpi. [epeBo nocsbkHocti. Cucrema craniB i dyHga-

16




MeHTanbHe piBHsSHHA Mepex [lerpi. ImBapiantu By3miB i
mepexoniB 1 iXHe 3actocyBaHHSA. Hekmacnuui Mepexi
[letpi. [Iporpama HPSim.

Tema 6. KitiTHHHI aBTOMATH Ta iXHE 3aCTOCYBaHHS 2 - - 8
KimituaHI aBTOMaTH. 3acTOCYyBaHHS KIIITHHHHX aBTOMATIB
JI0O MOJICITIOBaHHS aKTHBHUX CEPeZOBHI. Moeli pO3BUTKY
OpraHi3MiB Ha MMOXKMBHHX CEpEJOBHIIAX O€3 XMKaKiB Ta 3

XIDKaKaMH.
Tema 7. Metox Monte-Kapio. 2 2 - 8
TlonsTTst METOLy Mosnre-Kapuiio. MoentoBaHHS

BUIAJIKOBHUX MOAINH. MoenoBaHHs BUIIaIKOBUX BEIWYKH.

Tema 8. Bubip TeopeTHUHHX pO3MOALTIIB HA OCHOBI JaHHX | 2 2 - 10
CIIOCTEPE)KEHb.

Bubip ciM’i po3moaidiB Ha OCHOBiI TicTOrpaMu, poii
BUNAJIKOBOI BEJIMYMHHA 1 TIJCYMKOBOi  CTaTUCTHKH.

BuzHnauenus rmapameTpiB PO3IOILITY. [Tepesipka
MPUIATHOCTI BUOPAHOTO PO3MOILITY.
[ToBTOpPEHHSI BHBYEHOTO MaTepiany, KOHTPOJIbHA poboTa, | — 4 - 8
TECTyBaHHSI.
3ar.: | 30 30 - 120
7. CucreMa OLiHIOBAHHSI HABYAJILHOI AMCIUILIIHU
3arajpHa cucTeMa CucreMa OLIIHIOBAHHS HABYAJIBHOI JUCIUILIIHA 3M1ACHIOETHCS 3T1IHO 3
OIIHIOBAHHS HABYAJIHHOT KpUTEPISIMUA OIlIHIOBAaHHS HaBYAJIbHHUX [IOCSATHEHb CTYJCHTIB, IO
JUCIUTUTHY perinaMeHToBaHl B yHiBepcuTeTi. JIOMycK 10 ICHOHMTYy CTaHOBHTH

MakcuMyM 50 OaiiB, Oanm 3a ckiIagaHHS icnuty (IiICYMKOBHI
KOHTPOJIb) CTAHOBUTH MakcuMyM S0 OariB.

Bumoru 10 nuceMoBux poOiT | Ilependaueno oaHy NHCEMOBY KOHTPOJIBHY POOOTY, SiKa OLIHIOETBCS
3a mkanoro Big 0 mo 20 OaniB. Ha KoHTponbHY poOOTY BHHOCHUTHCS
TPH 3aBIaHHS.

[lepenbaueHo TecTyBaHHS, SKE OILIHIOETHCS 3a mikanor Big 0 mo 10
OautiB.

JlabopaTopHi 3aHITTS O1iHIOETHCSI BUKOHAHHS 1 3aXUCT JTabopaTtopHUX poOit 3a 10-6ampHOI0
LIKAJIOI0.

OmiHIOEThCS BiBiAYBaHICTh YCiX 3aHATH 1 poOOTa Ha 3aHATTAX
YIPOIOBXK cemMecTpy 3a 10-6ampHO0 MIKAI0H0.

YMoBU J0nyCKY A0 [Ipn BucraBneHHi momycky pmo0 icnuTy (MakcumyMm 50 6aniB)
IiJICYMKOBOT'O KOHTPOITIO BpPaXxOBYIOThCS HABYAIIbHI JIOCATHEHHS CTY/ACHTIB (Oanu), HaOpaHi mif
Jac KOHTaKTHUX (ayJAWTOPHHX) TOAMH, MPU BUKOHAHHI J1ab0paTopHUX
pobit, 3aBAaHb U1 CAMOCTIHHOT POOOTH, a TaKOX 0ay 3a KOHTPOJILHY
pobory.

[TimcyMKOBHIA KOHTPOJIh Ex3aMeH 3 ycHUM 3aXMCTOM MHCBMOBOI pOOOTH.

3a npaBWIBHY MOBHICTIO OOTPYHTOBAHY BiANOBiAb 3 HEOOX1THUMH MOSICHEHHSMHU BUCTABIISAETHCS
BKa3aHa /I 3aBJaHHS] MaKCUMajbHa KUIBKICTh OamiB. [IpaBUIbHO BUKOHAHE 3aBIaHHSA 3
HE3HAYHUM HEOIIKOM OIIHIOETHCS B 90 % MakcuMaibHOI KiabKkocTl OamiB. [T0BHICTIO BUKOHAHE
3aBJaHHS, B IKOMY JOMYIIIEHa TEXHIYHA MIOMIJIKA, OIIHIOEThCA B 80 % MakCHMMaJIbHOT KIJTbKOCTI
6aniB. [IpaBunpHe BUKOHAHHS OUTHIIOI YACTHHH 3aBJAHHS IMPH HASBHOCTI TPy0Oi NMOMHIIKH B
MEHIIT YacTUHI 3aBJaHHS OMiHIOEThCA B 70 % MakcuManbHOI KiTbKocTi OamiB. [IpaBuiibHe
BUKOHAHHSI OUTbINIE, HDXX TOJIOBUHH 3aBJaHHS, OIMIHIOETHCS y 60 % MakcUMallbHOT KITBKOCTI
6aumiB. [IpaBmibHE BUKOHAHHS TTOJIOBUHHU 3aBJIaHHS OIIHIOETHCS B 50 % MaKCUMaIbHOI KIJTBKOCTI
6aniB. IlpaBunbHe BHMKOHAHHS MEHIE, HDK IIOJOBHHU 3aBJaHHs, OwiHIOETbea y 40 %
MaKCHUMaJIbHOI KUTHKOCTI OaniB. HasBHICTH OKpeMHX MpPaBWIBHUX MIPKYBaHb MPHU PO3B’s3aHHI
3aBJIaHHSA, SIKI CBIIYATh MPO 3HAHHS METOMY, SIKHH MOXHA BUKOPHCTOBYBATH JJIsS PO3B’SI3aHHS
IILOTO 3aBJIaHHSI, JO3BOJISE OIMIHUTUA HOTo po3B’si3aHHA y 10 — 30 % MakcuManbHOI KIJTBKOCTI
6amniB. HempaBuibHe po3B’si3aHHs 3aBIaHHs a00 HOTO BiICYTHICTH OLliHIOETHCS B O OaiB.




Ikanaa oninoBanus: HanionajdbHa Ta ECTS

Cywa oain 5a bel O1iHKa 3a HAlllOHAJILHOIO
BHY HABYaJILHOI Ouinka ECTS
JUSITBHOCTI IIKAJIOK0

90 -100 A BiAMIHHO

80 — 89 B

70 -79 C no6pe

60 — 69 D .

50-59 E 3aI0BUILHO

25-49 FX .

024 F HE3aJ0BLILHO

8. IlojriTnka HABYAJILHOI AUMCIUILIIHA

3aranpHa MakCUMaJlbHa CyMa 0alliB, sika IPUCBOIOETHCS CTYJICHTOBI 3a Kypc, cTaHoBUThH 100 GaitiB — cyma
OaJiiB 3a BUKOHAHHS J1a0OPAaTOPHUX POOIT, KOHTPOILHOI POOOTH, MiJICYMKOBOI'O KOHTPOJIIO, a TAKOXK 3a
BiJIBiTyBaHHS.

[Ipu BucTaBIEHHI OLIHOK 00OB’SI3KOBO BPaXxOBYETHCS MPHUCYTHICTh CTYACHTA Ha 3aHATTAX (Y TOMY YHMCIi
Ha JICKIIMHNX ), aKTHBHICTh 1 BIAMOBIAI CTYICHTA ITiJl YaC BUKOHAHHS 1 3aXUCTy JTA0OPAaTOPHUX 3aHSTH,
HasBHICTh TIPOITYCKiB 0€3 MOBXHHUX NPHUYNH, KOPUCTYBAaHHSI MOOUTHPHHM Tele(OHOM, IUTAHIICTOM YH
IHIIMMHA MOOUTEHUMU MPHUCTPOSMHU ITiJ] YaC OMUTYBAaHHS Ta BUKOHAHHS MUCHMOBHX 3aBJlaHb, CIICYBaHHS
Ta IIariaT, a TAKOXK Pe3yJbTaTH BiANPAIFOBAaHHS MPOMYIICHUX 3 MOBAYXHOI MPUYUHY 3aHATh. 3aIli3HCHHS
3m1adi JabopaTopHUX poOIT 63 MOBKHUX MPUYHH TATHE 3a COO0I0 3HIKEHHS OIIHKH.

JoTtpumanHs akazeMidHoi JOOPOYECHOCTI CTyJeHTaMH NiepeadaJac:

— caMOCTiiiHe BUKOHAHHS HaBYAJIbHUX 3aBJ/IaHb;

— MTOCHWJIAaHHA Ha JpKepesa iHpopMalii y pa3l BUKOPUCTAHHS 11eH, po3p0oOOK, TBEPIKECHbD, BIJIOMOCTEHH;

— HamgaHHSA JOCTOBIpHOi iH(oOpMamii Mpo pe3ydabTaTH BIACHOI HaBUYAIBHOI (HAYKOBOI, TBOPYOI)
JUSTBHOCTI, BAKOPUCTaHI METOAMKH JTOCIIKEHb 1 Jukepena iHdopMartii.

3a mopymeHHs akaaeMiuyHO1 JOOpOoUECHOCTI 3100yBayi OCBITH MOKYTh OYTH HPUTSTHEHI 10 TOBTOPHOTO
BUKOHAHHS KOHTPOJIBHOT pOOOTH, JTA00OPATOPHHUX POOIT YK IOBTOPHOTO MPOXOXKCHHS TECTYBAHHS.
CryneHr, skuii He HaOpaB 25 OaniB, A0 icnuTy 3a BimomicTio Ne 1 He momyckaeTbes. Y TaKOMY BHIAAKY
JI0 TIOYaTKy eK3aMeHaIliiiHoi cecii abo mijg wac JKBifaIii akajgemMidHoi 3a00proBaHOCTI CTYACHT
KOPHUCTYETHCSA TOBTOPHUM TIPaBOM OTPHMATH JOIYCK Ha CKJIANaHHSA ICTIHTY 3a BigomicTio Ne 2 Ha
KOHCYJIBTAIISIX BUKIaAava (MepecKiagaHHs MPOIYIICHNX TeM, BUKOHAHHS 1HAWBIAyadbHUX 3aBIaHb i
KOHTPOJIBHUX POOIT).
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