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Mporpama HaB4YaNbHOI AUCUUNIIHU
1. Onwuc HaBYaNbHOI AUCUUNANIHK, i MeTa, NpegMeT BUBYAHHA Ta Pe3y/ibTaTM HaBUYaHHA

CyyacHe nporpamHe 3abe3neyeHHs CTAE Bce OiNbll iHTENEKTyaZlbHUM, HaAaluyM KOPUCTyBaYesi
JOMOMOry 3 aHanisy cutyauii Ta npuiHATTA piweHb. Komn'loTepHi moaeni crann 3BUYANHUM
iHCTPYMEHTOM | 3aCTOCOBYIOTbCA Y Pi3HUX rany3ax. Tomy BucokonigrotosneHi ¢axisui B ranysi
iHbOPMaLIMHNX TEXHOJIOTIN MaloTb BOJIOAITU METOAAMN KOMMN IOTEPHOrO0 MOAENOBAaHHA i onTuMmisauii
AN POo3pobKM nporpamHoro 3abesneyeHHs aBTOMATM30BaHMX CUCTEM YMPaBAiHHA Ta NiATPUMKM
NPUAHATTA pillieHb.
Memoro aucumnniHn € onaHyBaHHA CTYAeHTaMW METOAIB, a/IfOPUTMIB Ta NPOrpamHoOro 3abesneyeHHs
ONA PoO3B’A3KY 33434 MOZAENOBAHHA, YNPABAIHHA Ta NIATPUMKW NPUUAHATTA pilleHb, B TOMY 4uCAi
MeToA00rii MoAentoBaHHA Ta iaeHTMdIKauii, YncenbHoro po3es’a3Ky obYMCNOBaNbHUX 33434y Ta 3a4ay
ONTUMI3aL,ii, OCHOB Teopii irop, CTaTUCTUYHOrO MOAENOBaHHA, BaraToKpuUTepianbHOI ONTUMI3aLi.
3aBgaHHA. B pes3ynbTati BUMBYEHHA AUCUMNAIHWM Y CTYAEHTIB MOBUHHI cHOPMYBATUCA HACTYMHI
KOMMNETEeHTHOCTI:
3020/1bHi:
® 3/aTHiCTb A0 abCTPAKTHOro MUCNEHHSA, aHani3y Ta cnHTesy (3K 1),
® 37aTHICTb 3aCTOCOBYBATW 3HAHHA Yy NPAKTUYHUX cuTyauisx (3K 2).
¢axosi:

® 37aTHICTb A0 MaTemMaTU4yHoro QopmMytoBaHHA Ta AOCNIAKYBAHHA HeNepepBHMX Ta
OVNCKPETHUX MaTeMATUYHUX mogenein, obrpyHToByBaHHA BMOOPY MeToAiB i Nigxoais ansa po3B’A3yBaHHA
TEOPETUYHUX | NPUKNAAHMX 3a4a4 Y Frany3i KOMN'IOTEPHUX HAYK, aHani3y Ta iHTepnpeTyBaHHA (PK 1),

® 3/aTHICTb BMKOPMCTOBYBATM Cy4YacHi MeTOAM MaATEMATUYHOrO MoAentoBaHHA 06 €eKTiB,
NpoLeciB i ABML, PO3p0BAATU Moageni M anroOpUTMMU YMCENbHOrO PO3B’A3yBaHHA 33434 MAaTeMaTUYHOrO
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MOZENOBAHHA, BPAaxoBYBaTW MOXMOKM HaBAUMKEHOro YMCENIbHOTO PO3B’A3yBaHHA NpodeciiHMX 3aaay
(PK 4),

® 31aTHICTb 3aCTOCOBYBATUM TEOPETMYHI Ta MPAKTUYHI OCHOBWM METOAONOrII Ta TexHoAorii
MOJAENIOBAHHA ANA AOCAIAKEHHA XapaKTePUCTUK i NOBeAIHKM CKNagHUX 00'eKTIB i cMctem, NpoBOAUTH
obuncntoBanbHi ekcnepumeHTH 3 06pobKoto 1 aHanisom pesynbtaTis (PK 7),

® 3/aTHiICTb po3pobsATM NporpamHe 3abesneyeHHA ANA BUPILWEHHA 33aZay KOMN'OTEPHOro
MOEeNt0BaHHSA Ta ONTUMI3aLi.

MicnAa 3aCBOEHHA HABYANbHOI AUCUMNNIHM CTYAEHTU MalOTb NMPOAEMOHCTPYBATU TaKi NporpamHi

pe3ynbTaTv HaBYAHHA:

® BMKOPMCTOBYBATU Cy4aCHUN MaTeEMaATUYHMIA anapaT HeNepepBHOro Ta AUCKPETHOro aHanisy,
NiHiMHOT anrebpun, aHaniTMYHOI reomeTpii, B nNpodecinHin AianbHOCTi Ans po3B’A3aHHA 3adad
TEOPETUYHOrO Ta TMPUKNAAHOIO XapaKTepy B MNPOLIECi NPOEKTYBaHHA Ta peanisauii o6’eKTiB
iHbopmaTtusauyii (MP 2),

e 2MiTW CKNagaTn anropmuTMM YMCEeNIbHUX PO3PAXyHKIB Ta KOMN'IOTEPHI moaeni GisnyHux AsumL,
i npouecis (MNP 22)

® BMIiTM BUKOPMUCTOBYBATM METOAN HABAMKEHOTO PO3B’A3aHHA MaTEMATUYHMX 33434

® BMIiTM poO3pobNATU anropuTMM Ta nporpamHe 3abesneyeHHA ANA PO3B’A3aHHA 3343y
KOMM'IOTEPHOrO MOZENOBAHHA Ta ONTUMI3aLji

® 3HATW | 3acTOCOBYBAaTWM iCHylo4ye nporpamHe 3abe3nevyeHHA ANA pPoO3B’A3aHHA  33a4ad
KOMM'IOTEPHOr0 MOAENIOBAHHSA Ta ONTMMI3aLji

2. MpepeKBi3uTH Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLie B CTPYKTYPHO-/IOTIYHIN CXeMi HaBYaHHA 3a
BigNOBIAHOI OCBITHLOIO NPOrpPaAMolo)

MpepekBisautn AagucuunaiHu. 3HaHHA Ta BMiHHA, OTPMMAHI MPU  BMBYEHHI  OUCUUNAIH:
MaTtemaTU4yHU aHani3», «AHaniTMYHa reomeTpia Ta JAiHiMHa anrebpa», «Teopia MNMoBipHOCTEN,
MMOBIPHICHI npouecn Ta MaTemMaTUyHaA CTATUCTMKa», «MUCKpeTHa MaTemMaTuKa», «AAropuTmisauia Ta
nporpamyBaHHA», «YucenbHi meToAM B MOAENIOBAHHI eHepreTMYHUX npouecis», «[docnigrKeHHA
onepawin».

NocTpeKBisutn aucumnniin. OTpuUMaHi 3HaHHA NpU BUBYEHHI AucuunaiHn «Komn'toTepHe
MoaentoBaHHA»  dopmye 6a30Bi 3HAHHA Ta BMIHHA ANA BWMBYEHHA AUCUMNAIH, NOB’A3aHMX 3
MOAENOBAHHAM, YMUCE/IbHUM PO3B’A3KOM OBOYMCAOBANbHUX 3afay, ONTMMI3aujii Ta pPO3pobKM
nporpamHoro 3abesneyeHHs iHpopmaLinHuX.

3. 3MmicT HaBYaNbHOI AUCUUNAIHU

Po3ain 1. Teopis Komn'tOTEPHOro MOAENOBaAHHA
Tema 1.1. OcHOBM KOMM IOTEPHOrO MOZENOBAHHSA
Tema 1.2. MeToauKa Komn'tOTEPHOrO MOAENOBAHHA NPOLECIB Ta CUCTEM
Po3gin 2. MoaentoBaHHA CTaLiOHAPHUX CUCTEM
Tema 2.1. AHaniTUYHE CTaTUYHE MOAE/NOBAHHA
Tema 2.2. OnTManbHe ynpasBAiHHA CTALiOHAPHMMUM CUCTEMAMM
Tema 2.3. ImiTaujiHe cTaTUCTUYHE MOAENOBAHHA
Posain 3. MogentoBaHHA HeCTaLiOHAapPHUX CUCTEM
Tema 3.1. MogentoBaHHA HECTaLiOHAPHUX CUCTEM 3 30CEPESKEHMMUN NapaMeTPaMM
Tema 3.2. MogentoBaHHA HeCTaLiOHAPHUX CUCTEM 3 PO3NOAiI/IEHMMM NApPaMETPaMM
Tema 3.3. OnTMMmanbHe ynpasBaiHHA HecTauioHapPHUMW CMCTEMaMU
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HaBuyanbHU1 KOHTEHT
5. Metoauka onaHyBaHHA HaBYa/IbHOI gucuUNiHU (OCBITHBOro KOMMOHEHTA)

Nekuja 1. Bctyn Ao Komn’'toTepHOro moAentoBaHHsA. MeToamka Komn' loTEPHOro MOZE/OBAHHSA
NPoLECiB Ta CUCTEM

Bctyn Ao Kypcy nekuii. Knacudikauisa mogeneir Ta MetogmM mMoAentoBaHHA MPOLECIB i CUCTEM.
Ocob6mBOCTi KOMN'OTEPHOrO MOZAE/NOBAHHA Ta KOMM'OTEPHUX obumncneHb. [Moxmbku Ta BAACTUBOCTI
064nCNOBaNIbHUX aNropuTMiB. AHania XxapakTepuUCTUK o6’eKTa MoAentoBaHHA, MOCTAHOBKAa 3ajaui,
KOHUENTyasbHa MoZesb, Knacudikauia 3miHHMX, po3pobKa CTPYyKTypu MaTemaTuyHoi mogeni Ta i
napameTpuyHa igeHTUdIKaLiA, OLUiHKa aAeKBAaTHOCTI moaeni.

Nekuja 2. MetogmKka aHaniTUYHOrO CTaTUMHOIO MOAENOBaHHA. laeHTUdIKauUia napameTpiB Ta
ONTUMI3aLifa CTaTUMHUX MOAENEN

MoctaHoBKa 3amadi mopgentoBaHHA. OcHOBHI  eTtanu nobypgosu mogeni. [lpoBeaeHHA
EeKCMNEePUMEHTY, TUMKN EKCNEPUMEHTIB. AHani3 CTaTUCTUYHUX OaHMX. PO3paxyHOK KopenauiiHoi maTpuLi,
nobyaosa rictorpam. 3acTocyBaHHS MeTOAY HaMMEHLLUNX KBaapaTiB Ana AiHiHoi moaeni. OuUiHKK AKOCTI
moaenein. NobyaosBa HeNiHIMHMX CTAaTUYHUX Mogenen. KacKagHui perpecinHuniA aHanis.

Nekuia 3. OcHoBM Teopii irop

OCHOBHi BM3Ha4YeHHA Teopii irop. MocTaHOBKa 33a4a4i NPUNHATTA pilleHb B YMOBAX KOHOAIKTY.
Knacuoikauis irop. MaTpuyHa rpa aBox ocib 3 Hy/bOBOK Cymoto, i PO3B’A30K Yy UYMCTUX CTpaTerisx.
MoHATTA MaTPUYHOI TPM B 3MillaHUX CcTpaTeriax. 3BefleHHA MaTpPUYHOI TfpM A0 3aAadi ANiHilHoro
NporpamyBaHHA. Irpu 3 npnpogoto.

Nekuia 4. MeToanKa moaentoBaHHA HeCTaLiOHAapHUX CUCTEM 3 30CepeKeHUMU napameTpami.
loeHTMdiKauia AMHAMIYHKMX moaenei

MNMocTaHOBKa 3agadvi mogentoBaHHA. KoHuenTtyanbHa mogenb. dopmanisauia mogeni y Burnagi
3agadi Kowi abo kpaloBoi 3agavi. Metog, PyHre-Kyttn ana 3apadi Kowi 3 ofHOro piBHAHHA Ta AnA
cUCTEM piBHAHb. ABTOMATMYHMI BMOIP KPOKY npu po3s’A3Ky 3agadvi Kowi. [loctaHoBKa 3agadi
napameTpuyHoi igeHTUdiKkauii. Kputepii noxmbku. MeTog ABoX mogenen. YucenbHi metoam
iaeHTUoIKaLil.

6. CamocrTiiiHa poboTa cTygeHTa

Po3gin 1. Teopia kKomn’'toTepHOro MoAe/tOBaHHA

Ocob6mBOCTi KOMN'IOTEPHOTO BUKOHAHHA apnPMeETUYHNX onepaLii

MogaentoBaHHS Ta CUCTEMHWUI aHani3

Bu3HayeHHA Ta BAACTUBOCTI CUCTEM.

Knacuodikauia cucrem.

Buau pecypcis y cucremax.

OcHoBM CUCTEMHOTO NiaxoAay.

Bnau ouiHOK NOXMOKK MoAesItoBaHHA
Posain 2. MogentoBaHHA CTauioOHAapPHUX CUCTEM

CratuctnyHa 06pobKa eKcnepumMeHTabHUX AAaHNX

MoHATTA perpecii

Y3arasbHeHa NOCTaHOBKA 3ajauyi ynpaBaiHHA CTauWioOHapHMMMKM cucTemamun. Knacudikauia 3agav
ONTUMANbHOTO YNPaABAIHHA Ta XapaKTePUCTUKA METOAiB PO3B A3KY.

baratokputepianbHa onTUMmisauis.

3actocyBaHHA nakeTy Microsoft Excel «MowyK piweHb» Ana po3s’A3Ky 3ag4a4 MaTEMATMYHOrO
NporpamyBaHHA.

[JoMiHyBaHHA cTpaTeril rpasLis

MeToan BUpPiLEHHA MAaTPMUHOI FpU B 3MiLLAHMX CTpaTeriax

Komn’toTepHa moaenb po3paxyHKy 3HaYeHb GyHKLiM Ha OCHOBI CTyneHeBux psaais

Komn'ioTepHe MoAentoBaHHA MNCEBAOBMMALKOBUX YMCAOBMX MOCAILAOBHOCTEM 3 3a4aHUMMU
XapaKTepUCTUKaMM



Po3gin 3. MoaentoBaHHA HeCTaLLiOHAPHUX CUCTEM

LAWNCKpeTHi gnHamiyvHi mogeni

MocTtaHoBKa 3aaa4i Kowwi ana 38MyaiHoro audepeHLUimHoro piBHAHHA Ta AAs IX CUCTEM.

Oco6.11BOCTI UncenbHOro po3B’A3aHHA 3agadi Kouwi.

Mpoctui ABHMM meToa, Enepa gna oAHOrO PiBHAHHA Ta ANA CUCTEM PiBHAHb.

FeomeTpuyHa iHTepnpeTauia metoay Ennepa

FeomeTpunyHa iHTepnpeTayia metogy PyHre-KyrtTu.

3BeaeHHA 3aaadi Kowi ana amudepeHuitHoro piBHSHHSA BUCOKOro nopsaaky Ao 3agadi Kowi ana
cuctemn gubepeHLUitHUX PiBHAHb NepLLIOro NOPAAKY.

baraTtokpoKosi meTogn. Metogm Agamca-bawdopra.

MeToz nporHo3y Ta Kopekuii Agamca 4-ro nopAaaKy TOYHOCTI.

MopiBHANBHWI aHani3 MeToAiB po3B’A3KY 3a4aui Kouwi.

MeToAmM KOHTPO TOYHOCTI PO3B’s3aHHA 3a4a4i Kowwi 6araToKpoKoBUMKW METOAAMMU.

MeTtogm ineHTMiKauji gpyroro nopaaxy

MNMocTaHoOBKa KpanoBoi 3aaaui. MeToa cTpinbbu. PisHMuUeBa cxema.

MeTtog lNanepkiHa.

MNocTaHOBKA KpaMoBOi 3agadi AnA piBHAHb Yy 4YacTMHHMX noxiaHux. Knacudikauis mopenein y
BUrNALI PiBHAHb Y YAaCTUHHMX MOXigHWUX Apyroro nopAaky. PiBHAHHA napaboniyHoro, eninTMyHoro Ta
rinepboniyHoro Tuny. MeToz CiTOK.

CTifKicTb MmeToAiB pO3B’A3KY PiBHAHb Y YaCTUHHUX NOXiAHUX.

lMocTaHOBKA 3a4adi ynpaBAiHHA HecTauioHapHUMM cuctemamu. [puHUMA  ONTUMANbHOCTI
BennmaHa. Anroputm po3s’a3Ky 3a4a4i AMHAMIYHOTO NPOrpPamyBaHHS.

3acTtocyBaHHA AMHAMIYHOrO NPOrpamyBaHHA B EKOHOMIYHMX 3a4a4ax.

IHCTpYyMeEHTaNbHI 3aC06M KOMN IOTEPHOTO MOAENOBAHHSA

Crctemum aBTOMATM30BAHOIO NPOEKTYBAHHSA.

MoniTMKa Ta KOHTPO/Ib
7. MNoniTMKa HaBYaNbHOI AnUcuMnNiHU (OCBITHbOro KOMMOHEHTA)

BiagigyBaHHA neKuiiHWX Ta NabopaTopHMX 3aHATb € O0OOB’A3SKOBMM 3@ BMHATKOM MOBAXKHMX
npuymnH (xBopobu, popc-marKopHUX 06CTaBUH).

B pasi nponyLweHHA 3aHATb 3 MOBAXKHUX NPUYUH BMKNAAAY HAAAE MOXKAMUBICTb CTYAEHTY BUKOHATH
yci abo penAki 3aBAaHHA NabopaTopHMX 3aHATb (BUHATKOM € BMKOHAHHA AEeAKUX 3aBAaHb Yy 3B'A3KY i3
3aKiHYeHHAM HaBYa/IbHOro npouecy).

B pasi nponyweHHA 3aHATb 6€3 MOBaXHUX MPUYMH, 3 TaKOX 4Yepe3 NOpPYLIEHHA FPAHUYHOrO
TEPMiHY BWMKOHAHHA 3aBAaHHA (deadline) cTyaeHT moXe OTPUMATM 3MEHLLEHy KifbKicTb 6anis Big
MaKCMMaIbHOI OLLIHKK 3a BignoBigHe 3aBAaHHA.

MpoTArom cemecTpy CTyAEHTH:

- BUKOHYIOTb Ta 3aXMULWatoTb nabopaTopHi poboTH y BigNOBIAHI TEPMiHN,

- NULWYTb MOAYNbHY KOHTPOJIbHY po6oTy,

- NOBMHHI NO3UTUBHO 3aKPUTK ABi aTecTauil,

- M0 3aKiHYeHHi HaBYa/IbHOrO NPOLLECY CKNAAA0Tb 3aiK.

8. Buam KOHTPOJIIO Ta PeTUHIoBa CUCTEeMa OLHIOBAHHA pe3ynbTaTiB HaBYyaHHA (PCO)

Cucmema pelimuHz2o8ux (eazosux) 6asnie ma Kpumepii oyiHIO8AHHA

MaKcumanbHa Kinbkictb 6anis 3 KpegutTHoro moaynaa aopisHioe 100.
PelTUHT cTyaeHTa 3 ANCUMNIIHM CKNaAa€ETbeA 3 6ani., LWLO BiH OTPUMYE 3a:
® BMKOHAHHA Ta 3aXMUCT N1abopaTopHUX PobIT,
® MOAY/IbHY KOHTPOIbHY poboTy (MKP) TpmBanicTio 1 akaa. roavHa.



BuKoHaHHA nabopaTopHUX pobit

3aBaaHHA nabopaTopHOi poboTn ABAAE cobolo iHAMBIAYyabHE BUKOHAHHA pOOIT, WO noB'A3aHi 3
MOJENOBAHHAM Ta pilleHHAM Ha EOM 3apaHoi 3aga4i KOMM' IOTEPHOTO MOAE/TIOBAHHS.
Barosi 6anu 3aBgaHb HaBegeHo y Tabanu,.

Buou 3a80aHb BHecok 0o
cemecmposoz20
petimuHay banis
3aBaaHHA Nel. MogentoBaHHA CTaLioOHapHNUX CUCTEM 30
3asaaHHA Ne2. MoaentoBaHHA HECTALIOHAPHMX CUCTEM 30

MakKcMmasnbHa KinbKicTb 6aniB 3a Bci 3aBAaHHA AopiBHIOE 60 6ani..

Kpurepii ouiHOBaHHA
Midzcomoeka do pobomu (y sidcomkax 8i0 MaKcumanabHOi Kinokocmi 6anie 3a eionosioHy
pobomy):
— MPOTOKOA BignoBigae BMMmoram, oxaHnin — 20 %;
— NPOTOKOA BiANOBIAAE BUMOram, ane € YncenbHi sunpasneHHa — 10 %;
BuKOHaHHA 3080aHHA:
— poboTa BUKOHAHa MOBHICTIO | BipHO NPOTArom BiaseaeHoro Yacy — 50 %;
— poboTa BUKOHaHa Mi3Hille 3a3HayeHoro tepmiHy — 20 %;
Akicmoe 3axucmy pobomu:
— CTYAEHT BipHO i NOBHICTIO BiANoBiB Ha 3anuTaHHA — 30 %;
— CTYAEHT Npu BiANOBIAj AONYCTUB HECYTTEBI HETOYHOCTI — 20 %;

— CTYAEHT NpuW BigNoBiAi Ha 3aNUTaHHA A0NYCTUB CYTTEBI HETOYHOCTI, ane CaMOCTIMHO BUNpPaBUB ixX
-10 %.

2. MoaynbHUIA KOHTPOb
Barosuu 6an — 40.

KoHTponbHa poboTa cknagaerbes 3 20 TeCTOBUX 3aBAaHb. 3a KOXKHY BipHY BiAgnoBiab Ha 3anuTaHHA
HafaaeTbea 2 6anu.

Cyma BaroBux 6aniB KOHTPO/IbHWUX 3axoAiB MPOTArOM CEMECTPY CKAaJaE:
R =60+ 40 = 100 6anis.
Cyma 6anis nepeBoAnTbLCA A0 3aNiKOBOI OLLIHKK 3rigHO 3 Tabanueto:

Banu (RD) TpaauuiiiHa ouiHKa
95..100 BigmiHHO
85..94 [yxe pobpe
75..84 Lobpe
65...74 33408BiNbHO
60...64 JoctaTHbo
RD<=60 He3aa0BiNbHO
RD < 40 abo He BMKOHaHI iHWIi ymoBM He ponyweHnin
A0NYCKy A0 3aniky

Po6ouy nporpamy HaBuYanbHOI gucuunninm (cunabyc):
CknageHo npodecop, A4.T.H., goueHT, Lywypa Onekciit Mukonanosuy
YxBaneHo Kadepgpoto LTE (npotokon Ne 1 Big 01.07.22)

NorogkeHo MeToauuHoto Komicieto HH IATE im. Irops CikopcbKoro (npotokon Ne 10 sig 04.07.22)



