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BCTYII

AHoOTaIisA

[TinroroBka (axiBImiB, sIKI 3[aTHI CTaBUTH PO3B’SA3yBaTH CKJIAJHI 3amadi i
mpoOjemMu 3 po3poOJICHHS, 3a0e3MeUeHHsT SKOCTI, BIPOBAKEHHS Ta CYMPOBOAY
IporpaMHHX 3acoOiB, 10 TMepeadadae MpoBEACHHS JOCHIKeHb Ta/abo 31HCHEHHS
1HHOBAIlIN Ta XapaKTepU3yEThCS HEBHU3HAYCHICTIO YMOB 1 BUMOT, MOTpPeOy€e 3HAHB 1
BMiHb Y TOMY YHCJIl 3 MAaTEMaTUYHOT'O MOJICTIOBAHHS CUCTEM 1 MPOIECIB Ta METO/IIB
onTumizari.

Kaw4oBi cjgoBa: MaremaTdyHe MOJICIIOBaHHS, MaTeMaTUYHAa MOJICIb,
CHUCTEMa, MPOIIEeC, METOJT ONITUMI3alIii.

Abstract

Training of specialists who are able to solve complex problems and problems
in the development, quality assurance, implementation, and maintenance of software,
which involves research and/or innovation and is characterized by the uncertainty of
conditions and requirements, requires knowledge and skills, including mathematical
modeling of systems and processes and methods of optimization.

Key words: mathematical modeling, mathematical model, system, process,
method of optimization.



1. Onuc HaBYAJBHOI JUCIUILIIHHA

["amy3b 3HaHb, XapakTepUCTUKA HABYAJIbHOL
HaitmenyBanns CHEIAIbHICTD TUCHUILUIIHA
MOKA3HUKIB (ocBiTHS porpama), | aenHa ¢popma | 3a04Ha Gpopma
OCBITHI pIBEHb HABYAHHS HABYAHHS
KinbkicTh kpeauTiB — 3
l'any3p 3HaHB q
M " 12 «Iupopmariiini OpMaTHBHA
OIYIIB — TEXHOJIOT1i»
Pik miaroroBKkn
3MICTOBHMX MOJIYJIIB — 2 - .
S-i S5-i
Enextponunii axpec Cemectp
PITH/I Ha caiiTi
YHiBepcurery 9-ii 9-ii
Jlekuii
15 ron. 8
CremianbHicTb 121 . . .
. IIpakTHyHi, ceMiHaAPCHKI
_ «Imxenepis
[HmBInyansHe IIPOTPaMHOTO — —
HayKOBO-IOCTIIHC 3a0e31eUeHH TIa60naToDHi
3aBIaHHS paTop
HE nepeadayeHo 15 rom. 6
Camocriitna podora
3arasibHa KUJIbKICTh
roaud -90 60 rox 76
InauBinyaabHi 3aBIaHHS:
TwxHEeBUX TOOUH UIA
€HHOI (popMU T — —
A Gop OcCBITHI! P1BEHB:
HaBYaHHS: .
ayJIMTOPHUX —2; Apyrin
OPE , (MaricTepchbKuii) Buna kourposro: ExzameH
CaMOCTIItHO1 poOOoTH
cTyaeHTa — 4 dopMa KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYE€HHS HABYAJILHOI AUCIHHUILTIHA

MeTta BUBYEHHSA AUCHUIUTIHK «MareMaTuyHe MOJICIIOBAHHSI CHCTEM 1
IPOIIECIB Ta METOJIU ONTUMI3aIii» € (GOpPMYyBaHHS CUCTEMU TCOPETUYHUX 3HAHB 1
NPAKTUYHUX HABUYOK 3 MATEMATHYHOTO MOJICTIOBAaHHS CHUCTEM 1 TMPOLECIB Ta
METO/I1B onTuMi3arii.

OCHOBHMMHM  3aBJAaHHSMM  BUBYEHHA  JucuMIiuliHd  «MaremaTtuune
MOJIETIIOBaHHSI CHUCTEM 1 MPOIIECIB Ta METOIM OMNTUMI3allii» €. OlMaHyBaTH 3HAHHS
PO OCHOBHI TIOHSTTS MOJCIIOBAHHS CHCTEM; MPHUHIUI CHCTEMHOTO TMiAXOAY B
MOJICITFOBAaHHI CHCTEM; OCHOBHI MMIIXOIW 0 MOJEITIOBAHHS CHCTEM; MaTEMaTHYHE
MOJICITIOBAHHS CHCTEM 1 TIPOIIECIB; CTATUCTUYHE MOJICITIOBAHHS CHUCTEM 1 MPOIIECIB
Ha KOMIT I0Tepi; 1AeHTU(]IKAIII0 CUCTEM, METOIU ONTHUMI3allli; HABYUTH PO3POOIIATH
MpOTpaMHil TEHEpaTOpU IICEBIOBUIIAIKOBUX YHCEI Ta TNEPEBIPATH I1X SKICTh;
MOJICJIIOBATH Ha KOMIT'IOTEpl BHITQJIKOBI MPOIIECH, CTOXACTUYHI CHUCTEMU;
BUKOHYBATH TMapaMeTpUYHy 1ACHTHU(IKAIIO CHUCTEM 13 3aCTOCYBAaHHSM METOJIB
oInTuMizari.

B pesynbrari BUBYEHHS AUCHUILTIHE «MaTeMaTuyHe MOJICTIOBAaHHS CUCTEM 1
MPOIIECIB Ta METOAM ONTHUMI3allii» CTYJEHTH IMOBUHHI OBOJIOJITH 3araJIbHUMH 1
(haxoBUMU KOMTEHTHOCTSIMHU.

3araJibHi KOMIIETEHTHOCTI:

3KO01. 3natHicTh 10 aOCTPAKTHOIO MUCIIEHHS, aHATI3y Ta CUHTE3Y .

3KO03. 3naTtHiCTh MPOBOAUTH JOCIIIKEHHS HA BIAMOBIIHOMY PiBHI.

CunenianbHi ((paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI

CKO04. 3natHicTh pO3BMBATH 1 peasli30BYBaTH HOBI KOHKYPEHTOCIIPOMOKHI 1]1€1
B IHJKEHEpIi MPOrpaMHOro 3a0e3rneyeHHsl.

CKO07. 3naTtHiCTh KPUTHYHO OCMMCIIIOBATH TPOOJIEMH Yy raimy3i iHpopMaliitHuX
TEXHOJIOTIMTa Ha MEX1 Traly3ed 3HaHb, IHTETPYBAaTU BIAMOBIAHI 3HAHHA Ta
PO3B’s3yBaTH CKJIAIHI 3a7a4l y MHUPOKUX a00 MYJIbTHIUCIUILTIHAPHUX KOHTEKCTaX.

3. IlepexymoBH /11 BUBYEHHS AU CIUATLIIHA
[TepemymoBHU Ji71s1 BUBYEHHS TUCIUIUTIHU BIICYTHI.
4. OuikyBaHi pe3yJIbTATH HABYAHHS

BuBdeHHs HaBYAJIbHOI AUCIUIUTIHY mepefdadae (GOpMyBaHHS Ta PO3BUTOK y
CTYICHTIB TaKUX Pe3yJbTaTiB HAaBUAHHS:

PHO3 BynyBatn 1 pjocmimxkyBaTH Mojeii 1HGOpMAIITHUX TMPOIECIiB Yy
MPUKIIAAHIN 00IaCTi.

PH14 IlporHo3yBaTi pO3BUTOK TPOTPAMHUX CHUCTEM Ta 1H(OpMAIIHHUX
TEXHOJIOT1M.

PH17 36upatu, anamizyBaTd, OLIHIOBAaTH HEOOXIAHY Ui PO3B’S3aHHS
HAyKOBHMX 1 MPUKIQJAHUX 3aJiad 1HGOpMAIliI0, BUKOPUCTOBYIOUN HAYKOBO-TEXHIUHY
JiTeparypy, 6a3u JaHUX Ta 1HII JpKepea.
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5. IIporpama HaBYAJIBLHOI IV CHUILIIHA

3micToBuii Mmoayab 1. MaTteMaTu4He MO/JAeJI0BAHHSA MPOLECIB i cucTeM

Tema 1.1. Becryn. OCHOBHI TNOHATTS MATEeMATHYHOIO0 MOJIEJITIOBAHHS
cucrem [1, c. 3-6], [2, c. 15-44]

[ndopmaris om0 3aHATH 3 JUCHMIUIIHK; BUMOT 3 OGOPMIJICHHS 3aB/IaHb
(mocTaHOBKY 3ajayi, METOJMKY PpIIIEHHsS 3ajJadi, ajJlrOpuTM pIIICHHS 3ajadi,
noOy/I0BY MPOrpaMu 3a PO3pOOJIECHUM aNTOPUTMOM, Bepu(DiKallilo mporpamMu, aHamii3
pEe3yNbTaTiB, BUCHOBKH); MIOTOYHHUM Ta KIHIIEBUN KOHTPOJIb YCIIITHOCTI.

Mera Ta 3aBmanHHs gucnuIUiHA. OCHOBHI TOHSTTS MaTEMaTHYHOTO
MOJIETIIOBaHHSI CUCTeM 1 mpoteciB. OCHOBHI MIAXOIM A0 MOOYJOBH MaTeMaTUYHHUX
Mozened cucteM 1 mporeciB. HenepepBHo-nerepminoBaHi Mozem. HemepepBHo-
CTOXAaCTU4H1 Mojeni. J[ucKpeTHO-AeTepMiHOBaH1 Mojenl. JIMCKpeTHO-CTOXacTUYHI
mozeni. [ToxuOku, siki BAHUKAIOTh MPU MOJIEIIIOBAaHHI CUCTEM Ha KOMII IOTEPI.

Tema 1.2. MoaeawBaHHsI BUNIAAKOBHX BeJIm4uH [1, c. 7-21], [2, c. 112-156]

3arajibH1 BIJJOMOCTI MPO CTAaTUCTUYHE MOJICIIIOBAaHHS CHCTEM 1 MPOIIECiB Ha
KOMIT FoTepl. 3arajibHa XapaKTepUCTHKa METOAa CTATUCTUYHOTO MOJICTIOBAHHS.

[IceBnoBUIAAKOBlI YHCIIAa Ta TPOIEAYpU iX TEHeparii Ha KOMII IOTepi.
IlepeBipka SKOCTI TeHEpaTOpiB IICEBJAOBUIAIKOBUX 4HCed. MoJieltoBaHHS
BHUITAIKOBUX  MOAiH. MomemoBaHHS  JUCKPETHUX  BUMAAKOBUX  BEIWYHH.
MopenmtoBaHHS HENEPEPBHUX BHITAIKOBUX BEIWYMH. MOJCTIOBAaHHS TayCiBChKOI
BHITAJIKOBOI BETMYUHA. MOJICITIOBAHHS CUCTEMH HEMIEPEPBHUX BUMAAKOBUX BEITUYHH.
MonentoBaHHS 3aJIKHUX TayCIBCBKUX BUMAIKOBUX BEITHUHH.

Tema 1.3. MoaesoBaHHsI BUNIAAKOBHX mponeciB [1, c. 22-27], [2, c. 210-
212, 256, 257]

CraTtucTiyHE MOJICIIOBAHHS BHITQJIKOBUX TMPOIIECIB Ha KOMITtoTepi. binmuit
myM. MojentoBaHHs O1710r0 IIyMy Ha KOMITroTepi. MojentoBaHHS CTallioHAapHUX
BHUIMAJKOBHX TMpoOIeciB. MoJCIOBaHHS CTalllOHAPHUX BHUIIAQJKOBUX TPOIECIB 3a
MeronoM (opmyrounx (unbTpiB. Bu3HaueHHS TOYATKOBOTO 3HAYEHHS KPOKY
IHTErpyBaHHS 32 4acOM IPU MOJICITIOBAHHS BUIIAJKOBUX IMPOIIECIB. YMOBHU 301)KHOCTI
MIPY MOJICTIOBAHHS BUTIAJKOBUX TPOIIECIB 32 PI3HUIIEBUMH PIBHIHHIMHU.

Tema 1.4. MoaesoBaHHsi cToxacTuuHuX qudepenuiiinux cucrem [1, c. 28-
32]

CraTUCTHYHE MOJICIIOBAHHS CTOXaCTMYHUX CHCTEM Ha KOMII IOTepi.
MopentoBanus croxactuuHux gudepenimiitnux cucteM (CHC). MopgentoBaHHs
BUIAJIKOBUX BIUTUBIB Ha crcTeMy. MOJETIOBaHHS BHUITAKOBOTO BIUIMBY Ha CHUCTEMY
3a J0MOMOro0 Oiyoro myMmy. BusHaueHHs 1HTEHCMBHOCTI O1I0TO 1IyMy y pasi foro
3aCTOCYBaHHS y SIKOCTI MOJENI BHIIAJKOBOTO BIUIMBY Ha cUCTeMy. BusHadeHHs
MOYaTKOBOTO 3HAYEHHS KPOKY IHTErpyBaHHA 3a yacoMm npu monemtoBanHs CIC y
pasi 3acTOCyBaHHS PI3HUX MOJENECH BUITAJKOBHX BIUTUBIB. YMOBHU 301KHOCTI MPHU



monemtoBanHsd CJIC 3a pI3HUIIEBUMH PIBHSHHSIMH Y pa3l 3aCTOCYBaHHS PI3HUX
MOJIeJIei BUITaJIKOBHUX BIUIMBIB.

Tema 1.5. MeToau napaMerpuydHoi ifeHTUdIiKALIl CTOXaCTUYHHUX CHCTEM
[1, c. 33-38], [12, c. 43-62]

3amaua  imentudikamii.  Knmacudikamis  igentudikami.  CTpykTypHa
inentudikamis. [lapamerpuuna ineHtudikaiisa. ICHyrOYl MIIXOAW 10 BUPIMICHHS
3amau igeHTtudikamii cucreM 1 mporeciB. DyHKIA BTpaT Ta i1 3aCTOCYBaHHS AJIs
BUPINICHHA 3a/1a4 11eHTu(iKalii cucteM 1 mporeciB. OyHKIIis MpaBaonoaiOHOCTI Ta
il 3acTocyBaHHA AJi BUpIIIEHHS 3a7a4 iAeHTudikamii cucrem 1 mporecis. [lodynosa
byHkIii mpaBaonoaiOHOCTi. IcHyrodi MeToau mapaMeTpuuHoi  iAeHTHdikarii
cTroxacTuyHuxX cucrteM. OIIHIOBaHHS TapaMeTpiB MaTeMaTHYHUX MoJele 3a
METOJIOM HaMMEHIIUX KBaJpaTiB, 32 METOJOM MaKCUMaJIbHOI MPaBIOMNOII0HOCTI, 3a
METOJIOM MOMEHTIB, 32 y3arajJbHEHUM METOJ0M MOMEHTIB.

3micToBui MoayJb 2. MeToam onTuMizamii

Tema 2.1. MeTomoJioriuni ocHoBH onTuMizamii [1, c. 33-38]

3agaya onTtuMizamii. OCHOBHI TOHATTA onTtuMmizamii ¢yHkmii. 3agada
ontumizauii. Krnacudikamiss ocobnuBux Touok. HeoOximHi Ta AocTaTHI yMOBHU
ICHYBaHHS JIOKaJIbHOIO MaKCUMyMy (DYHKIIIT o/iHI€l 3MiHHOI. HeoOXimH1 Ta gocTaTtHi
YMOBH ICHYBaHHS JIOKQJIBHOTO MiIHIMYMY (QyHKLII OJHI€T 3MiHHOI. HeoOXiaH1 yMOBH
ICHYBaHHS JIOKaJIbHOTO MakcUMyMy (yHKLII OaraThox 3miHHUX. HeoOXinHi ymMoBHU
ICHYBaHHSI JIOKaJbHOrO MIHIMyMY (QyHKIII Oaratbox 3MiHHHUX. JlocTaTHI yMOBHU
ICHYBaHHSI JIOKaJIbHOIO MakcuMyMy (yHKIIi Oaratbox 3MmiHHUX. [ocTaTHi ymMoBHU
ICHYBaHHS JIOKQJIbHOTO MiHIMYMY (PyHKIIi OaraThoX 3MIHHHUX. MeToau onTumizaltii
Ta iX kimacudikaiisg. ['pagieHTHI METOIU ONTUMI3AITI].

Tema 2.2. Tlapamerpuuna igeHTH(ikalifgz CTOXaCTUYHHX CHCTEM i3
3aCTOCYBaHHSM MeToAiB onTuMisamii [1, c. 33-38], [12, c. 43-62]

3amava mapaMeTpUYHOI 1AeHTHdIKaIil cToXacTUUHUX cucteM. OIIHIOBaHHS
napamMeTpiB MaTEeMaTUYHUX MOJENIEeH CTOXAaCTHYHHUX CHCTEM 3a Yy3araJlbHCHUM
METOJIOM MOMEHTIB 13 3aCTOCYBaHHSIM METOJIB onTuMizallli. @opMyBaHHS I1IJILOBOT
GyHKINT 115 pIIICHHST ONTUMI3alliiHOT 3a7a4i.

Tema 2.3. MeToau onTuMisaiii Ha ocHOBi mepeTrBopeHHs 3axayi [1, c. 33-
38]

3aranpHa cxeMa pINIEHHS 3a7adl ONTHUMI3allii Ha OCHOBI ii MEpPETBOPEHHS.
[TonstTs mtpaduoi dhyHkiii. OcHoBHI TuK mTpadiB. [lepeTBOpeHHs 32 JOMTOMOTOIO
mTpadHoi GyHKIIT 337249l yMOBHOI MiHIMI3allii y TOCIIIOBHICTh 3a7a4 0€3yMOBHOI
MiHIMi3a1Iii.



CTpyKTypa HABYAJILHOI T CHUILTIHI

Kinekicts ronuna

neHHa Gopma 3a04Ha (hopma

Ha3Bu 3MicTOBHX MOAYMIB 1 TEM - -
YChOTO y TOMY YHCJTI yChOTO y TOMY YHCIII
I \ JL.D. \ c.p. b \ L. \
Mopayas 1
3micToBuii Moay/b 1. MaTemMaTH4yHe MO/Ie/IIOBaHHS MPOLECIB i cucTeM
Tema 1.1. Bcryn. OCHOBHI MOHATTSI MATEMaTHYHOTO 9 2 2 5 9 8
MOJEIIOBAHHSA CUCTEM
Tema 1.2. MojenroBaHHsI BUIIAAKOBUX BEIUYNH 9 2 2 5 9 2 6
Tema 1.3. MozenroBaHHs BUTIQJIKOBHX MTPOIIECIB 9 2 2 5 9 2 6
Tema 1.4. MoenoBaHHS CTOXaCTUYHUX U (DepeHIIIHHIX 9 2 2 5 9 2 6
CHCTEM
Tema 1.5. Metoau napameTpudHOi ieHTHIKAITT 9 2 2 5 9 9
CTOXaCTHYHUX CUCTEM
Pa3om 3a 3micToBUM MoayJsiem 1 45 10 10 25 45 6 35
3micToBuii Moy b 2. MeToau onTumisamii
Tema 2.1. MeTooi0Ti4H1 OCHOBH ONITUMI3ALlT 15 2 2 11 15 15
Tema 2.2. [TapameTpryHa 11eHTU(DIKALIIS CTOXACTUYHUX 15 2 2 11 15 2 11
CHCTEM 13 3aCTOCYBaHHSIM METOJIB ONTHUMI3aIli]
Tema 2.3. Meroau onTuMi3zalii Ha OCHOBI IEPETBOPEHHS 15 1 1 13 15 15
3aaaui
Pa3om 3a 3MicTOBUM MoOyj1eM 2 45 5 5 35 45 2 41
Ycnoro roauu 90 15 15 60 90 8 76
Pa3zom 3a kypcom 90 15 15 60 90 8 76




Temu 1adopaTopHux podit

N KinpkicTh
5 /191 HasBa nabopaTopnoi pobotu TOJINH
I 3
11 MO,Z[CJ'II'OBaHH}I BHITQIKOBO1 BEJTMYUHU 3 PIBHOMIPHUM 9 i
PO3MOIITIOM
1.2 MopentoBaHHsI rayCiBChKOi BUMAJAKOBO1 BETUYNHU 2 -
1.3 MopenoBaHHsI CTaIliOHAPHOTO BUIIAIKOBOTO MPOIECY 2 2
14 MopentoBaHHs HEMIHINHOT CTOXaCTHUYHOI JudepeHIiaIbHOL 5 2
CHCTEMH
15 MopentoBaHHs HEMHIHHOT CTOXaCTHYHOI TUdepeHITianbHO1 9 i
CHCTEMH
21 OIJ;iHIOBaH'HSI napaMmeTpiB HEIIHIHHOT CTOXaCTUYHOT . 9 i
mudepeHIiaIbHOl CHCTEMH y3aralbHCHUM METOJOM MOMCHTIB
29 OI_[iHIOBaH.HSI napameTpiB HENHIKHOT CTOXaCTUYHOT ' 5 9
T epeHITIATbEHOT CUCTEMH Y3aralbHCHIM METOJJOM MOMEHTIB
23 OIJ;iHIOBaH.HSI napaMmeTpiB HEJTIHIHHOT CTOXaCTUYHOT ' 1 i
T epeHITIATbEHOT CUCTEMH Y3aralbHCHIM METOJJOM MOMEHTIB
Pazom 15 6

Camocriitna podoTa

Po3nozin ronuH caMocTiiHOT poOOTH ISl CTYAEHTIB J€HHOT ()OPMU HaBUAHHS:
e [1iITOTOBKA JI0 JIEKLIHHMUX 3aHATE — 1 roxa./1 rox. 3aHATE,
e [1iIrOTOBKA 0 JaboparopHux pooOit — 1 roxa./1 roa. pobotu;

® IT1JITOTOBKA JI0 ek3aMeny — 14 ro. Ha 1 3axi.

KinpkicTes roaun

Ne
3/m Hassa Temu JIEHHA 3a04Ha
dopma dopma
1 ITinroToBKa 10 JAEKIIH 15 8
2 [TinroroBka n0 mabopaTopHUX poOIT 15 6
CamocTiitHe BUBUCHHS TEM KYpPCY
3 OCHOBHI ITOHATTS MAaTEMATUYHOI'O MOJIEIIOBAHHS 2 5
CHUCTEM
4 MopemoBaHHS BUNIAJKOBUX BEIUYUH 2 5
5 MopentoBaHHs BUIIAIKOBUX MPOIECIB 2 5
6 MopenoBaHHs CTOXaCTHYHUX AU(EPEHIIITHUX CHCTEM 2 3)
7 MeTtonu napamMeTpu4Hoi 11eHTU(IKALIT CTOXaCTUYHUX 2 5
CHUCTEM
8 MeTom0JI0T14H1 OCHOBH OIITHMI3AIl] 2 5
9 [TapameTpryHa i1eHTU]IKALIS CTOXaCTUYHUX CUCTEM 2 5
13 3aCTOCYBaHHSIM METOJIiB ONTUMI3aIIi]
10 Mertoau ontuMmizailii Ha OCHOBI IEPETBOPEHHS 3a1a4i 2 5
11 | [ligroToBKa 1OMamIHLOI KOHTPOJIBHOI poOOTH — 8
12 [TinroToBka 10 €K3aMeHy 14 14
Pazom 60 76
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6. MeTOIlI/I HaBYaHHA, 3acoou IliaI‘HOCTI/IKI/I pe3yJIbTaTiB HaBYaHHA Ta
METOdHu ix AEMOHCTPYBaHHSA

MeTonu HaBUaHHS:

* JUIS BCIX BHWJIB 3aHATH: pPo0OOTa 3 JITEPATypOlO, IMOSCHEHHS, IUCKYCIs,
JIEMOHCTpPYBaHHS;

* U IEKLIMHUX 3aHATH: JICKIIis], UTIOCTPYBaHHS;

e I JTa0OpAaTOPHUX 3aHATH: J1aboparopHa pPoOOTa, IHCTPYKTAXK, METOIU
KOHTPOJIIO 1 CAMOKOHTPOJTIO, (DpOHTAIbHE ONMUTYBAHHS, KOHTPOJIbHI pOOOTH (3a04YHa
dbopma), KOHTPOJIbHI TECTOBI POOOTH MPOTPAMOBAHOTO THUMY (MEpEeiK 3aluTaHb 1
MO>KJIMB1 BapiaHTH BIATOBiEH).

3aco0amu A1arHOCTUKH 1 METOJAMU AEMOHCTPYBAHHS PE3yJIbTaTiB HABYAHHS €:

* €K3aMCH,;
* IOTOYHHUM MOJYJILHUM KOHTPOJIb (eHHa opma);

* Mpe3eHTaIlli pe3yJbTaTiB BAKOHAHUX 3aBJIaHb Ta JOCIIIKEHb;
* CTYJICHTCBKI MPE3CHTAIll] Ta BUCTYIIA Ha HAYKOBUX 3aX0JIax.

/. ®opMH MOTOYHOTO TA MiICYMKOBOI0 KOHTPO.JIIO

JlocsTHEeHHS ~ CcTyJeHTa  OIiHIoIThCA 3a  100-0anbHOIO  CHCTEMOIO
VuiBepcurery. IlizicymkoBa o1iHka HaBYaJIBHOTO KypCy BKIIIOUA€ B ceO€ OIIHKHU 3
MOTOYHOTO KOHTPOJIIO 1 OILIHKU €K3aMEHY. Y KOXKHOTO KOMIIOHEHTa CBOSI YacTKa B
3arajbHIA CUCTEMI OLIIHOK. Y MPOMIXHUX OIlIHKAaX CTYJEHT MO)Ke HaOpatu Bix 60
1o 80 OaniB. Iix KOMIIOHEHTOM IPOMIKHUX OLIHOK PO3YMIIOTHCS MOTOYHI OLIIHKU
MIPOTATOM CEMECTpPY (aKTHUBHICTh, Y4acTh B JUCKYCIiSX; BUKOHAHHS 3aBJaHb Ta
1HIIIE).

[ToToyHM KOHTPOJIb MPOBOAUTHLCS MIJIs1 KOXKHOI JabopaTopHOi pobOTH Ta 3a
pe3ynbTaTaMy BHUKOHAHHS 3aBAaHb CaMOCTIHHOI poOoTtu. BiH mnependaudae
OI[IHIOBAHHSI TEOPETUYHOI MiJATOTOBKHM 3700yBadiB BUIIOi OCBITH 13 3a3HAa4eHOT
TeMd (y TOMY 4YHCIi, CaMOCTIHHO OMNpalbOBAaHOIO Marepiany) Ta HaOyTHX
MPAaKTUYHUX HABUYOK TIiJl 4Yac BHUKOHAHHS 3aBAaHb MPAKTUYHUX POOIT.
3apaxyBaHHSI KPEIUTIB HABYAIBHOTO KYpPCYy MOKIIMBO TIJIBKH MICIS JTOCSTHEHHS
pesynbrari, 3amaHoBanux PITHJI, mo Bupaxkaerbcsi B OHINA 3 TO3WTUBHHUX
OIIIHOK, TIepe0aYeHUX YHMHHUM 3aKOHOIaBCTBOM.
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KpuTepii oninroBaHHs J1adopaTopHOi podoTH

Bbana

Kpurepii oniHioBaHH#A

10

PoGora BuKkOHaHa y BCTaHOBJICHHN TepMiH. BHWKOHaHa CaMOCTIHHO, YiTKO
chopMynbOBaHi I, 3aBJaHHS Ta TIMOTe3a JOCTIKEHb. 3aCTOCOBYBAIUCS
KOPEKTHI METOAH OOpPOOKH OTpUMAaHHX Pe3yJbTaTiB. ¥ BHCHOBKax IpoOBelIcHA
KOPEKTHA IHTEpIIpeTallisi pe3yJIbTaTiB.

8-9

PoGora BukoHaHa y BcTaHoBiieHHH TepMiH. CTyIEHT BUKOHYE JIaOOpaTopHY
po0OTY 3rifHO 3 THCTPYKI€0, 1HOAI MICNIsA KOHCYJbTAlli BUKJIaga4a; OMUCYE
CIIOCTEPE)KEHHSI; B IIJIOMY NPAaBMJIBHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKHU.

Pobota BuKOHaHA 3 MOPYIICHHSM BCTaHOBJIEHUX TepMiHiB. CTYICHT BUKOHYE
nabopaTopHy pOOOTY 3TiIHO 3 IHCTPYKIIEI, 1HOMI IIICIs KOHCYJbTAIlil
BHKJIaJ]a4a; OMHUCY€E CIIOCTEPEKCHHS, CKIIAJA€ 3BIT, IO MICTUTh HETOYHOCTI Y
BHCHOBKAX Ta IOMHJIKH.

Pobota BHKOHaHA 3 MOPYIIEHHSM BCTAaHOBJIICEHUX TEpMiHiB. CTyIEHT BUKOHYE
1abopaTopHy 3TiTHO 3 IHCTPYKII€I; CKIAJACHUN 3BIT MICTUTh HETOYHOCTI y
BHCHOBKAX Ta IIOMHJIKH.

Pobota BHKOHaHA 3 MOPYIICHHSM BCTAaHOBJICHUX TEpMiHiB. CTyIEHT BUKOHYE
nabopaTopHy IiJ KEepIBHUITBOM BHKJaJaya; CKIAQJACHUA 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta IIOMUJIKH.

Po0oTa He BUKOHYBajacs

IHoTrouyHuii MOAYJIbHMHA KOHTPOJIb Y GOPMI TeCTYBAHHA

% BIpHHUX
BIJIIIOBIIEN

100 90 80 70 60 50 40 30 20 10 0

Oai

15 14 13 12 11 10 8 6 4 2 0

Kpurepii ouiHl0oBaHHS KOHTPOJ1bHOI po00oTH (3204HA (popMma)
KoHTposibHa po0OTa CKIAQJA€ThCS 3 TEOPETUYHOIO TMHUTaHHS Ta JBOX

MpaKTUYHUX 3aBlaHb (3a1ay). 3a KOXXHE TMHUTaHHS 3700yBay  OTPUMYE
makcumanbHO 10 GariB.
KinbkicTh Kpurepii oniHroBaHHSI KOHTPOJIbHOI P000TH
Garis TeopeTnuHe TUTAHHS [TpakTruHe 3aBnaHHs (3a1a4a)
Bianosias npaBuiibHA, TOBHA, JIOTI1YHA, [IpakTuHe 3aBJaHHA BHKOHAHO
10 MICTUTH aHAT3, CI/ICTeMaTI/ILT»aLI'iIO, ~ [MpaBHIIbHO, 0e3 3ayBaKeHb
y3araJlbHeHHS, BAKOPHCTaHI MIKIIPEIMETHI
3B’SI3KH, MICTUTh ApT'YMEHTOBAHI BUCHOBKH.
BinmoBiab B LJIOMY IIpaBUIIbHA, 10CTaTHbO ([IpakTHyHE 3aBAaHHS BUKOHAHO MOBHICTIO,
7.9 |noBHa, JIOT14Ha; ,HOHyHlF}Hi HECYTTEBI ' aJie MICTUTh HECYTTEBI HEJIOMIKU
MOMUJIKM T4 HETOYHOCTI Y BUKJIQJICHH1 (BUCHOBKH, 0(DOPMIICHHS TOIIO)
MaTtepiaiy.
BiamoBiip 4acTKOBO MpaBUIbHA, MICTUTH [IpakTruHe 3aBAaHHS BUKOHAHO TOBHICTIO,
4-6  |[HETOYHOCTI, HEJJOCTATHHO OOIPYHTOBAHA. ajie  MICTUTh  CYTT€BI  TMOMMIKH Y
po3paxyHKax a0 B METOJIUIII
BiamoBigs MiCTUTh 3HAUHY KUTBKICTh [IpakThuHe 3aBIaHHS BUKOHAHO YaCTKOBO
1.3 [CYTTEBHX NOMHIIOK, HE 0o0TpyHTOBaHa. Ta MICTHUTH CyTTEBI TTOMMJIKH
[PO3PaXyHKOBOTO Ta METOJTUIHOTO
XapakTepy
0 3100yBav HE J1a€ BIAMOBI/II. [IpakTruHe 3aBJaHHsI HE BUKOHAHO
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Ex3amenaminamii

IlincymkoBHii KOHTPOJIb (€K3aMeH)

OlIeT CKJIAaIa€ThCs

3 TCOPCTUYHOI'O IIMTAHHA Ta

MPaKTUYHOTO 3aBJaHHsS (3amadi). 3a KOKHE TMHTaHHS 3700yBady OTpUMYE
MakcumanbHO 10 Gais.

KiTbKIiCTh Kpurepii oniHloBaHHsS1 HA eK3aMeHi
OaiB TeopeTruHe TUTaHHS [IpakTruHe 3aBaaHHs (3a7a4a)
Binmnosias npaBuiibHA, MOBHA, JIOTIYHA, [IpakTruHe 3aBIaHHSI BUKOHAHO
8-10 MICTHUTB aHAaI3, CI/ICTeMaTI/IB.aH.iIO, _ [npaBuIbHO, 0e3 3ayBa)KCHb
y3arajbHEHHS, BAKOPUCTaH1 MIKIIPEAMETHI
3B’SI3KH, MICTUTh apI'yMEHTOBaHI BUCHOBKH.
Biamosigs B IiIoMy MpaBWIbHA, JOCTAaTHRO |[IpakTHUYHE 3aBJaHHS BUKOHAHO MOBHICTIO,
5.7 [MOBHa, JIOT1YHa; I[OHYIJ_[.CHi HECYTTEBI . ajie MICTUTh HECYTTEBI HEJIOJIIKU
MMOMIJIKA T4 HETOYHOCTI Y BUKJIAJCHHI (BUCHOBKH, 0(hOPMJIICHHS TOIIIO)
MaTepiaiy.
Biamosias 9acTKOBO MpaBUiIbHA, MiCTUTh [IpakTU4HEe 3aBJIaHHS BUKOHAHO ITOBHICTIO,
3-4  [HETOYHOCTI, HEIOCTATHHO OOIPYHTOBAHA. ajie MICTUTh CYTTEBI IOMUJIKU Y
po3paxyHKax abo B METOTUIII
BimoBigb MICTUTh 3HaYHY KUJIBKICTb [IpakTruHe 3aBAaHHS BUKOHAHO YaCTKOBO
1.0  [CYTTEBHX NOMHIIOK, HE p6rpyHT01?aHa, . Ta MICTUTH CYTTEBI IIOMIJIKH
BUKOPUCTOBYETHCSI HEBIpHA TEPMIHOJIOTIS.  [PO3PaXyHKOBOTO Ta METOIUYHOTO
XapakTepy
0 3100yBay HE A€ BiAMOBIII. [IpakTHyHE 3aBJIaHHS] HE BUKOHAHO

8. KpuTtepii ouiHioBaHHsI pe3yibTATiB HABYAHHS

EJleMeHT mporpam JleHHe BIIITICHHS 3a049HEe BIIIUICHHAS
Bug pobotu bamn Bupg pobotu bamn
3M1 Tema 1.1 | JlaGoparopna pobota 10 JlaboparopHa pobora 10
Tema 1.2 | JlaGopaTopHa poboTa 10 JlaGoparopHa po0OoTa 10
Tema 1.3 | JlaGopaTopHa poboTa 10 JlaGoparopHa po0OoTa 10
Tema 1.4 | JlaGoparopna pobota 10 JlaboparopHa pobora 10
Tema 1.5
ITMK Tect 15
3M2 Tema 2.1
Tema 2.2 | JlaGoparopHa poboTta 10 JlaboparopHa pobora 10
Tema 2.3 3aKIIOYHE 3aHATTS
IIMK Tect 15
KP KonTponbpHa pobota 30
ITigcymMKoBHI KOHTPOJIb Ex3ameH 20 Ex3amen 20
Cyma baniB 100 100
3aoxouyBaJibHi 0aJIu:
CTaTTA Y (aXOBOMY BUIAHHI™ ......couiiiiiieiiiieeiieeenieeenniaeennns + 20 Ganis;
y4acTh y KOH(DEepeHIlii (Te3u 1onoBiaen koHdepeniii)™................ + 5 Ganis.

(*3a TEMaTUKOIO TUCLIUILIIHH)
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9. 3aco0u HABYAHHSA

HapuanpHuii npouec notpedye BUKOPUCTAHHS:

— MyJIbTUMEIa, BiZ€O- 1 3BYKOBIATBOPIOBAJIBHOI, MPOEKIIMHOI anaparypu
(mpoekTopH, EKpaHH, CMapTAOLIKH TOIIO);

— KOMIT I0T€pPiB, KOMIT IOTEPHUX CUCTEM Ta MEPEIK;

— IPOrpaMHOro 3a0e3nedYeHHs (sl MATPUMKH IUCTAHI[ITHOTO HaBYaHHS Ta
1H.);

— BJIACHUX MOOUIBHUX MPHUCTPOiB (cMapThOHHU, IUIAHIIETH. HOYTOYKH,
TOIIIO);

— 010moTteuni GoHau (MIAPYYHUKH 1 HaBYAIbHI TOCIOHUKH, METOIUYHI
peKoMeHaIli, HayKoBa JiTepaTypa TOIIO).

10. PexomenoBani qp:kepesa ingopmaunii 3 nucuuniainm «MartemaTudne
MO/ICJIIOBAHHS CUCTEM i MPOLeCiB Ta MEeTOAU ONTUMI3aliiD»

OcHoBHa JiTepaTypa

1. MeroauyHi BKa3iBKU Ta 3aBJaHHS 10 BUKOHAHHS JIAOOpaTOPHUX POOIT 3
TUCUMILTIHN  «MaTeMaTuyHe MOJEIIOBaHHS CHCTEM 1 MPOLECIB Ta METOAU
ontumizanii» [Tekct] / C.b. IIpuxoasko, H. B. Ilpuxonbko, JI. M. Makaposa,
A. B. IlyxaneBuu. — Muxomnais: HYK, 2020. — 40 c.

2. TomameBchKHit B.M. MonentoBaHHS CHUCTEM [TekcT] /
B. M. Tomamescokuii. — K: Bugasuuua rpyna BHV, 2005. — 352 c.

JlonomixxkHa

1. MogentoBanHs Ta onTuMizaiis cucteM: minpydHuk /[Jly6oBoit B. M.,
Ksetnuii P. H., MuxansoB O. 1., YcoB A. B.] —Bianuus : III1 «TJ«EgansBeiicy,
2017. -804 c.

2. O0oxg I.I. MaremarnudHe MOJEIIOBAHHS CHCTEM: HaB4Y. I10C10. A
CTYJEHTIB crerianbHocTel «KoMm totepHa iHxkeHepisn», « KoM 1oTepHi Hayku Ta
iHpopmaiiini Texronoriiy / I. I. O6ox, I'. E. 3aBonoasko, 1. B. CBun. — Xapkis :
Hpyxapus MAJIPU/I, 2019. — 268 c.

3. IIpuxonwrko, C.b. MonemtoBaHHs rayCiBCbKMX BHUIIAQJKOBHUX BEIIMYWH Ha
ocHOBl miepeTBopeHHs JxoHcona 13 cim’i Sg [Tekcr] / C. b. Ilpuxoapko //
[ndopmarrika Ta MareMatuyHi MeTtonu B moxemoBaHHi. — 2012. — 1.2, Nel. —
C. 64-69.

4. Tlpuxogpko, C.b. Bukopucranns mneperBopeHHs J[KOHCOHA st
OTPUMAaHHS BHIMAJKOBUX YHCET 3 PIBHOMIPHUM PO3MOJIJIOM 32 3HAYCHHSAMH
BUIIAJKOBOT BEIMYMHHU 3 A0BUIbHMM posmoniioM [Texcr] / C. Bb. [Ipuxompko //
Cuctemu 06pobku inpopmartii. — 2012. — Bum. 4 (102), T.2. — C. 128-130. — ISSN
1681-7710.

5. Ipuxomasko, C.b. MopaentoBanHs 3aJ€XHUX TayCIBCHKHX BHITAJIKOBUX
BEJIMYMH HAa OCHOBI JEKOMIIO3HUIIT KOPEJALINHOI MaTpulll Ta NEPETBOPEHHS
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Ilxoncona [Tekct] / C. b. ITpuxonapko // [Tpobnemu iHGOpMAIIHHUX TEXHOJIOTIN. —
2013. — No2 (014) — C. 75-77. — ISSN 1998-7005

6. Ilpuxoawko, C.b. MojientoBaHHsI TayCIBCHbKUX BHUMAJKOBUX BEIUYUH 13
BUKOpHUCTaHHAM neperBopeHHs [[xoncona 13 cim’i Sy [Teker] / C. b. Ilpuxoasko //
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7. Ilpuxoapko, C.b. MeroauuHi BKa3iBKM Ta 3aBJaHHS JI0 BHUKOHAHHS
nmabopatopHux poOIT 3 gucnuiuning "OOpoOKa eKCIIepUMEHTATFHUX JaHWX Ha
xowmrt totepi” / C. b. Ilpuxoneko, JI. M. Makaposa, K. C. [lyrauenxo. — Mukosmais:
HVYK, 2018. - 76 c.

8. CurtHik, B.®. Imitamiiine MopemoBanHs: Hapdu. mociOnuk [Texcr] /
B. ®@. Curnik, H. C. Opnenko. — K.: KHEY, 1998. — 232 c.

9. OcHOBM  KOMIT'IOTEPHOTO  MOJICTIOBAaHHS: HaB4.  MOCIOHWK  /
M.C. bapa6am, I1.M. Kip’s3es, O.1. Jlanenko, M.A. Pomaikina. 2-¢ BUI. cTep. —
K.: HAY, 2019. - 492 c.

10. Heinz S. Mathematical Modeling. — Berlin-Heidelberg: Springer-Verlag,
2011. - 476 p.

11. Prykhodko, S. Mathematical Modeling of Non-Gaussian Dependent
Random Variables by Nonlinear Regression Models Based on the Multivariate
Normalizing Transformations / S. Prykhodko, N. Prykhodko // In: Shkarlet S.,
Morozov A., Palagin A. (eds) Mathematical Modeling and Simulation of
Systems (MODS'2020). MODS 2020. Advances in Intelligent Systems and
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3. MeronnuHi BKa3iBKM Ta 3aBJAaHHS 10 BUKOHAHHS JJAOOPATOPHUX POOIT 3
TUCHMILUTIH  «MatemMaTuyHe MOJC/IOBAaHHS CUCTEM 1 TIPOIECiB Ta METOAU
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A. B. IlyxaneBuu. — Muxkonais: HVYK, 2020. — 40 c. — Pexum pocrymy:
https://rep.nuos.edu.ua/server/api/core/bitstreams/e151a3d6-be38-48be-a3e8-
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4. Crenenko, [.B. MonentoBanns cuctem: HaBY. mociOHUK [EnexkrpoHHuit
pecypc] / 1. B. Crenienko. — Yepkacu: YAY, 2010. — 399 ¢. — Pesxxum goctyry:
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bin/irbis64r_81/cgiirbis_64.exe?C21COM=2&I121DBN=VFEIR&P21DBN=VFEIR
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LOAD=1
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HomaToxk A

IuTaHHs AJ51 MOAYJIbHOT0 KOHTPOJIIO 3HAHb Ta eK3aMeHY 3 IMCHUIIIHH
«MaremaTuyHe MO/JeJIOBAHHS CUCTEM I MPoIeciB Ta METOAHM ONTHMI3AIII»

3micToBuii Moayab 1. MaTteMaTH4YHe MO EJII0BAHHSA MPOLECIB i cucTeM

[Io Take MaTeMaTUYHE MOJICIIIOBAHHS (MOJI€JIb, CUCTEMA, IIPOILIEC)?

[TpuHIUTT CUCTEMHOTO MIAXOY B MOJEIIOBAHHI CUCTEM.

OCHOBHI TIJXOH 10 MOJIETIOBaHHS CUCTEM.

OcHOBHI TIX0U 10 TOOY0BU MaTEMAaTUYHUX MOJCIICH.

HemnepepBHo-eTepMiHOBaH1 MOJIENI.

HenepepBHO-cTOXaCTUYHI MOJIEIII.

JluckpeTHo-1eTepMiHOBaH1 MOJIEIIL.

JIMCKpETHO-CTOXAaCTUYHI MOJIETII.

. IToxuOxwu, sIK1 BUHUKAIOTh [IPU MOJEJIIOBaHHI CUCTEM Ha KOMII FOTEPI.

10 o Take BUMagKOBa BEIMYHHA?

11.10o Take GyHKIIS pO3MOIITY BUMAIKOBOI BETMUUHU?

12.5lxa BumagKoBa BEIMYMHA € HEMIEPEPBHOIO?

13.111o Take HIIbHICTD HMOBIPHOCTI HETIEPEPBHOI BUTIAAKOBOI BETUIMHN?

14.Bix K01 KUIBKOCTI TApAMETPIB 3aJI€KUTh PIBHOMIPHUN PO3HOILI?

15.111o Take noBipYa KMOBIPHICTb, PIBEHb 3HAUUMOCT1?

16.111o Take nceBIOBUIAAKOBI Unciia?

17.Yum BiIp13HAIOTHCSA MCEBAOBUIIAIKOB] YUCIIA Bl BUTAKOBUX ?

18.Ha3BiTh criocoOu reHepyBaHHS BUMIAAKOBUX YHCEI.

19.Hagenith MIPUKIIA]T JTHIAHOTO KOHTPYEHTHOTO reHepaTopy
IICEBJOBUIIAIKOBUX YHUCEIL.

20.JIns  yoro 3MIMCHIOETBCS ~ TIEpeBIpKa  SKOCTI  TEHEpaTopiB
IICEBJOBUIIAIKOBUX YUCEIN?

21. 51k nepeBipsAIOTH SIKICTh TEHEPATOPIB MICEBIOBUTIAIKOBUX YHCEIT?

22 .5xi mapaMeTpu XapaKkTepu3ylOTh SIKICTh T'eéHepaTopa IMCEBIOBUIIAKOBUX
qucen?

23.Yum BIAPI3HAIOTHCS OIMIHOYHI TECTH BiJ TpadiuHUX TECTIB?

24.B yoMy moJjsirae nepepara OLIHOYHUX TECTIB?

25.ITosicHiTh KpuTepiit ) (kputepiit ITipcowa).

26. 51K BU3HAYNTH KPUTHUHE 3HAYCHHS ) ?

27 .I1osicHITH CyTh METOAY BiZOpaKyBaHHSI.

28.B yoMy HeoI1Ku METOAY BiIOpaKyBaHHS?

29.51xy BUOIpKYy BBaXarTh MaJIOIO (BEIUKOIO)?

30.3a ssKMM KpUTEepiEM MOXKHA MEPEBIPUTH TIOTE3Y BIAHOCHO HOPMAJIBHOCTI
3aKOHY PO3MOJILTY UMOBIPHOCTEH y pa3i BEIUKOI (Masiol) BUOIPKU?

31.4lx Bu3HAYUMTH BUOIPKOBY AMCHEPCiI0 (HE3MIIIEHY TOYKOBY OIIHKY
JMCIIepCii) Ta TOYKOBY OI[IHKY CEPEHbOI0 KBaJIPAaTUYHOTO BIIXUJICHHS
BUIIAJIKOBOI BEJIMYMHU?

32.5Ix 3HANTH OLIIHKU NapaMeTpiB po3noainy ['ayca 3a rictorpamoro?

©CXANnh NP
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33.1o Take noBipunii iHTEpBaJ, 10BIpYa HMOBIPHICTb, PIBEHb 3HAUUMOCTI?

3451k BU3HAYAIOTH MJII HOPMAJbHOI TE€HEpPaNbHOI CYKymHOCTI o %-Bi
JIOBIPY1 TPAHMII TOYKOBOT OI[IHKM MAaTEMaTUYHOTO CIIO/IIBAaHHS?

35.5lk BU3HAYAIOTH MJIi HOPMAJbHOI TEHEpalbHOI CYKymHOCTI o %-Bi
JIOBIpYl TpaHUIll TOYKOBOI OIIIHKM CEpPEAHBOTO  KBaJPATUYHOIO
BIAXWIECHHA?

36.111o Take KBaHTLIb PO3TOALTY?

37.111o Take BUMaAKOBUHA TIpoiiec?

38.5Ik1 mpuIyIeHHsI BUKOPUCTOBYIOTh MPHY aHali31 BUMIAJIKOBHUX MPOIIECIiB?

39./laifTe BU3HAYCHHS CTAI[lOHAPHOTO BUIAJAKOBOTO MPOIECY Y IIUPOKOMY
Ta By3bKOMY PO3YMIHHI.

40.11osicHIT BIAaCTUBICTH €ProOIUYHOCTI.

41.11o Take KopessIiiHa QyHKIis?

42.111o Take creKTpajbHa MIJIbHICTH?

43.111o Take O1IMiA Irym?

44, 5Ix MoAenIo0Th 01K 1IryM?

45.111o take croxactuune nudepenuiiine piBasaas (CP)?

46./1ns woro C/IP 2-ro nmopsanaky nepetBoproroTh y cuctemy aBox CJP 1-ro
nopsiaKy?

47 .TlosicHith MeTon Eitnepy.

48. 51k BU3HAYNTH TIOYATKOBE 3HAYCHHS KPOKY IHTETPYBaHHS 3a YacoM At ?

49.5Ix oOpatu KpOK iHTETpyBaHHS 3a yacoM Al /st HOBOTO MPOTOHY?

50.5Ixkmit  kpuTepiii 301KHOCTI BUKOPUCTOBYIOTH TIPU  3HAXOJDKEHHI
yucenbHoro pimennst C/IP 3a merogom Eitnepa?

51.5Iky cuctemMy Ha3UBAIOTh CTOXACTUYHOIO TU(EPEHIIaTFHOI CHCTEMOIO?

52.HaBeniTh mpuKIax MaTEeMaTHYHOI MOJCHI, SIKa ONHCYE ITOBEIIHKY
JTUHAMIYHOTO 00’ €KTY IpH J1i Ha HHOTO BUITAIKOBUX BILIWBIB.

53.YoMmy y SKOCTI MOJEdl BHUIAJKOBOTO BIUIMBY Ha CHUCTEMY MO>KHA
BUKOPUCTOBYBATH OUIHIA 1ITym?

545k 3M1MCHUTH MOJCIIOBAHHS BHIAJIKOBOIO BIUIMBY Ha CHCTEMY 3a
JIOTIOMOTO0 O1JI0TO TITyMYy?

55.41k 3HAWTH IHTEHCHBHICTH OLIOTO MIYMYy y pa3i MOro 3aCTOCYyBaHHS Y
SIKOCTI MOJIeJ 1 BUMA/IKOBOTO BIUIMBY Ha CUCTEMY?

56.3anaua inentudikarii. Knacudikaris ineHTudikarii.

57.3amaua nmapaMeTpuyHOi 1IeHTU(IKAIll CTOXaCTUYHUX CUCTEM Ta METOIU
il pileHHs.

58.3anaua inentudikartii. Knacudikaris ineHTudikarii.

59.CtpykTypHa iAeHTH(IKALIis.

60.ITapamerpuyna i1eHTU]IKAITIS.

61.ITinxonu no BUpiMIeHHS 3aAa4 1eHTUdIKAIlli CUCTEM 1 TTPOIIECIB.

62.DyHKIIis BTpAT Ta ii 3aCTOCYBaHHS ISl BUPIIICHHS 3a/1a4 1eHTUIKAIT
CUCTEM 1 TIPOIIECIB.

63.DyHKIIis TPaBAOMOAIOHOCTI Ta i 3aCTOCYBaHHS JUIsl BUPIIICHHS 3a/1a4
1meHTr(IKaIll CUCTEM 1 TIPOIIECIB.

64.1To6ynoBa yHKIIIT MpaBaOMOAIOHOCTI.
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65.IcHyroul MeTou mapaMeTpUyHOi 11eHTU (KLl CTOXaCTUYHUX CUCTEM.

66.O111HIOBaHHS MapaMeTpiB MaTeMaTHYHUX MoOJielied 3a METOJ0M
HalMEHIITUX KBaJpaTiB.

67.0O1iHIOBaHHS MapaMeTpiB MaTeMaTHYHUX MoJielied 3a MEeTOJ0M
MaKCHMAaJIbHOT MPaBI0IO10HOCTI.

68.O111HIOBaHHS MapaMeTpiB MaTeMaTHYHUX MoJelied 3a MEeTOJ0M
MOMEHTIB.

3micToBuii Moayab 2. MeToau onTumizamii

3anava ontumizaiii. OCHOBHI MOHATTA ONTUMI3aIlii QyHKIII.

['panieHT QyHKIII.

Marpuus ['ece.

3agauva onrrumizarii. Kimacudikaitis ocoOJIMBUX TOUOK.

HeoOxigHi Ta AocTaTHi yMOBHM ICHYBAaHHS JIOKQIBHOTO MAaKCUMYMY

byHKI1IT OHIET 3MIHHOI.

HeoOxiaH1 Ta 1OCTaTHI YMOBH ICHYBaHHS JIOKAJIbHOTO MIHIMYMY (YHKIII1

OJIH1€T 3MIHHOI.

7. HeoOximHi yMOBH 1CHYBaHHS JIOKQJbHOTO MaKCUMyMy (PYHKIIIT 6aratbox
3MIHHUX.

8. HeoOximHi yMOBHM iCHYBaHHS JIOKAJTbHOTO MIHIMyMYy (YHKII 6araThbox
3MIHHUX.

9. JloctaTHi yMOBH iCHYBaHHS JIOKaJJbHOTO MakCUMyMy (QYHKIIi OaraTbox
3MIHHUX.

10.locTatHi yMOBH iCHyBaHHS JIOKQJIBHOTO MiHIMyMy (YHKIIII OGaratbox
3MIHHUX.

11.Mertoau ontuMizalii Ta iX kiaacudikaris.

12.I'pamieHTHI METOIM ONITHUMI3AIlii.

13.MeTonu onTUMi3allii Ha OCHOBI MIEPETBOPEHHS 3aaui.

14.TlopiBHAIBHUI aHAJI3 METOIIB ONTHUMI3allii.

15.3actocyBaHHg METOJIB ONTUMI3AI] 10 PIIICHHS 3aJa4l MapaMeTpUdHOl
imeHTudikarii (OIIHIOBaHHS MMApaMETPiB MATEMATUYHUX MOJIETICH ).

16.011HI0BaHHS MapaMeTpiB MaTeMaTUYHUX MOJeNied 3a y3arajJbHCHUM
METOJ0M MOMEHTIB.

17.111o € pe3yapTaTOM MHOKCHHSI BEKTOPY PSAAKa Ha KBaJAPAaTHY MaTPHIIIO?
Sxa ymoBa nipu IbOMY TTOBUHHA BUKOHYBATHCS?

18.11o € pe3ynbTaTOM MHOKECHHSI BEKTOPY psJiKa Ha BEKTOp CTOBIMUMK? SIka
YMOBa TIPH [IbOMY TIOBHHHA BUKOHYBATHUCS?

19.111o € pe3yabTaTOM TPAHCIIOHYBaHHS BEKTOPY psaka?

20. 51k BU3HAYAETHCS BaroBa MaTpuIls?

21.51x BU3HAYUTH 3BOPOTHY MATPHUIIIO?

22.111o BU3HAYAIOTh €JIEMEHTH BaroBOi MaTpPHIIi?

23.5Ix BU3HAYAIOTHCS €JIEMEHTH KOBapialiiHO1 MaTpuLi?

Ok wh e

o
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24.Y YoMy mepeBara y3arajdbHEHOTO METOJy MOMEHTIB B MOPIBHSHHI 3
METOJIOM MaKCUMAaJIbHOI MPaBI0IOAI0HOCTI (METOJI0M MOMEHTIB)?

25.B yomy noJisrae HeJOJIK y3araJbHeHOr0 METO 1y MOMEHTIB?

26.3arajibHa cxeMma pIllIeHHs 3a7a4i ONTUMI3aIlll Ha OCHOBI ii MEpeTBOPEHHS.

27 Ilousartsa mrpaduoi pyskiii. OcHOBHI TUNK MITpadiB.

28.1lepeTBopeHHss 3a gomomororw mrpadHoi ¢yHKIIT 3ama4di  yMOBHOI
MiHIMI3aIlli y TOC/IIIOBHICTh 3a7a4 0€3yMOBHO1 MiHIMIi3aIlii.
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