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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, MOTpPeOYy€e 3HAHB 1

BMiHb Y TOMY YHCJIl 3 MAaTEMaTUYHOT'O MOJICTIOBAHHS CUCTEM 1 MPOIECIB Ta METO/IIB
onTumizari.

Kiro4oBi ciioBa: MmaTeMaTruuHe MOJICIIIOBAHHS, MAaTeMaTHYHA MO/IEITb, CHCTEMA,
IIpoIIeC, METO/I ONTHMI3aIli.

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

['any3b 3HaHB, XapakTepUCTUKA HABYAJIbHOL
HaitmenyBanHs CHELIAILHICTD TUCIHUIUIIHA
MOKA3HUKIB (ocBiTHS mporpama), | AeHHa (popma | 3a0uHa ¢opma
OCBITHIH PIBEHb HABYAHHS HABYAHHS
KinbkicTs kpeauTiB — 3
['any3b 3HaHB
_ F «Indopmaniiini Hopmarusna
Monyais — 1 TEXHOJIOT11»
Pik miaroroBkmn
3MICTOBUX MOJIYJIB — 2
S-i oS-
Enextponunii anpec Cemectp
PITH/I Ha caiiTi . -
VHIBEpCUTETY 9-it 9-ii
Jlekuii
15 rox. 8
CrnemanpHICTh F2 . . .
«TrxeHepis IIpakTHyHi, ceMiHaAPCHKI
IHHHBiﬂYaﬂB_He IIPOrPaMHOTO = =
HayKOBO-AOCIIIHE 3a0€e3MeYEHHSD) JlaGoparopi
3aBIaHHS
He nepeadadeHo 15 ron. 6
CamocriitHa podora
3arasibHa KUJIbKICTh
roaud -90 60 rox 76
InauBinyaabHi 3aBIaHHSA:
TwxHEeBUX TOAUH UIA
He::;;a?ﬁz MH OcBiTHiii pivBeHB: B B
ayTUTOPHUX —2; APYTHH B - E
TOpH! , (MaricTepchKuii) U1 KOHTpoJIIo: Ex3ameH
CaMOCTIIHOT poOOoTH
cTyaeHTa — 4 dopMa KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYE€HHS HABYAJILHOI AUCIHHUILTIHA

MeTta BUBYEHHS TUCHUTIUTIHU « MaTeMaTHuyHe MOJICIIIOBAaHHS CUCTEM 1 MPOIIECIB
Ta METOJU ONTUMI3allii» € GOpPMYBaHHS CUCTEMHU TEOPETHUUHUX 3HAHB 1 MPAKTHUYHUX
HAaBUYOK 3 MATEMAaTUYHOTO MOJIETIOBAHHS CUCTEM 1 ITPOIIECIB Ta METO/1B ONTUMI3aIlii.

OCHOBHMMHM  3aBJAaHHSMM  BUBYEHHA  JuclMIUIIHA  «MaremaTtuune
MOJIEJIFOBaHHS CUCTEM 1 IIPOIECIB Ta METOAM ONTUMI3AIli» €. ONAHYBAaTH 3HAHHS TPO
OCHOBHI TIOHSATTS MOJCIIOBAaHHS CHCTEM; TIPHUHIIMI CHCTEMHOTO TIJIXOQy B
MOJICITFOBAaHHI CHCTEM; OCHOBHI MMIJIXOIW O MOJIETIOBAHHS CHCTEM; MaTeMaTUYHE
MOJICITFOBAHHS CUCTEM 1 TIPOIIECIB; CTATUCTUYHE MOJICITIOBAHHS CUCTEM 1 MPOIIECIB HA
KOMIT' IOTepi; 1MeHTH(IKAIII0 CUCTEM, METOJIW OINTUMI3allil; HABYUTH PO3POOIATH
MporpamMHi TEHEPAaTOpH IICEBJOBUITAIKOBUX YHCET Ta TMEPEBIPATH iX SKICTh;
MOJICTIOBATH HA KOMIT' IOTEpl BHUIIAJKOBI TMPOIECH, CTOXACTHUYHI CHUCTEMHU;
BUKOHYBATH TMapaMeTpUYHy 1ACHTHU(IKAII CHUCTEM 13 3aCTOCYBAaHHSM METOJIB
ornTuMizari.

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

3arajbHi KOMIIETEHTHOCTI:

3KO01. 3natHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHATI3y Ta CUHTE3Y .

3KO03. 3n1aTtHiCTh MPOBOAUTH JOCIIIKEHHS HA BIAMOBIIHOMY PiBHI.

CuneunianbHi ((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 Traily3edl 3HaHb, IHTETPYBAaTH BIAMOBIJHI 3HAHHA Ta
PO3B’s3yBaTH CKJIAIHI 3a7a4l y MHUPOKUX a00 MYJIbTHIUCIUILTIHAPHUX KOHTEKCTaX.

3. IlepexymoBH /11 BUBYEHHS AN CIATIIIHA
[TepenymoBHU J71s1 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
TEXHOJIOT1H.

PH17 36uparu, ananizyBaTH, OLIIHIOBATH HEOOX1AHY /ISl PO3B’I3aHHS HAYKOBUX
1 IPUKJIAHUX 3aJ1a4d 1H(popMallito, BUKOPUCTOBYIOUM HAYKOBO-TEXHIUHY JITEpaTypy,
0a3u TaHKWX Ta IHIII JHKepea.



5. IIporpama HaBYAJIBLHOI IV CHUILIIHA

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

Tema 1.1. Beryn. OCHOBHI NOHATTS MATEeMATHYHOT0 MOJIEJIIOBAHHS CHCTEM
[1, c. 3-6], [2, c. 15-44]

[ndopmaris om0 3aHATH 3 JUCHMIUIIHK; BUMOT 3 OGOPMIJICHHS 3aB/IaHb
(mocTaHOBKY 3aJ1aul, METOMKY PIIICHHS 3a/a4i, aITOPUTM PIIICHHS 3a/1a4l, MOOYI0BY
mporpaMu  3a pO3pOOJICHMM  aJIrOpUTMOM, Bepu(IKaIlilo MpOrpaMu, aHaji3
pEe3yNbTaTiB, BUCHOBKH); MIOTOYHHUM Ta KIHIIEBUN KOHTPOJIb YCIIITHOCTI.

Mera Ta 3aBmanHHs gucnuIUiHA. OCHOBHI TOHSTTS MaTEMaTHYHOTO
MOJIETIIOBaHHSI CUCTEeM 1 mpoiieciB. OCHOBHI MiAXOIU 10 MOOYJOBH MaTeMaTUIHHX
Mozened cucteM 1 mporeciB. HenepepBHo-nerepminoBaHi Mozem. HemepepBHo-
CTOXAaCTU4H1 Mojeni. J[MCKpeTHO-AeTepMiHOBaH1 Mojenl. JMCKpeTHO-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.

[TceBnoBuIaaKORBI UKcia Ta MPOIEAYPH iX TeHeparlii Ha koM rorepi. [lepesipka
SIKOCTI T€HepaTopiB ICEBIOBUIIAKOBUX 4YKcesl. MoJietoBaHHS BHUITAIKOBUX IOIIH.
MopemtoBaHHS MUCKPETHUX BUIMAJAKOBUX BEIWYWH. MOJETIOBaHHS HETEPEPBHUX
BUITAJIKOBUX BEIMYMH. MOJCIIOBAaHHS TayCiBChbKOI BHITQJIKOBOI  BEJTUYHHH.
MopenmtoBaHHS CHCTEMH HEMEPEPBHUX BHUMAJAKOBUX BEIWYUH. MOJCITIOBaHHS
3aJIe)KHUX TayCIBCHBKUX BUMAAKOBUX BEITMYMH.

Tema 1.3. MoaenwoBaHHsA BUNAAKOBHX npouecis [1, ¢. 22-27], [2, ¢. 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 (uIbTpiB. BuU3HAaueHHS TOYATKOBOTO 3HAYEHHS KPOKY
IHTErpyBaHHS 32 4acOM IPU MOJCITIOBAHHS BUTIAJKOBUX IMPOIIECIB. ¥YMOBHU 301)KHOCTI
MIPY MOJICTIOBAHHS BUTIAJKOBUX TPOIIECIB 32 PI3HUIIEBUMH PIBHIHHIMHU.

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

CraTUCTHYHE MOJICNIOBAHHS CTOXaCTMYHUX CHCTEM Ha KOMII IOTepi.
MopentoBanus croxactuuHux gudepenmiitnux cuctem (CHC). MopaentoBaHHs
BUIAJIKOBUX BIUTUBIB Ha crcTeMy. MOJETIOBaHHS BHUITAKOBOTO BIUIMBY Ha CHUCTEMY
3a JOMOMOro0 O170ro nryMy. BusHaueHHs 1HTEHCHMBHOCTI O1IOTO 1IyMy Yy pasi iloro
3aCTOCYBaHHS y SIKOCTI MOJENI BHIIAJKOBOTO BIUIMBY Ha cUCTeMy. BusHadeHHs
MOYaTKOBOTO 3HAUYEHHS KPOKY 1HTErpyBaHHs 3a yacoM npu moaemtoBanna CJIC y pasi
3aCTOCYBaHHS PI3HHX MOJENC BHITAJIKOBUX BIUIMBIB. YMOBU 30DKHOCTI TIpH



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

Tema 1.5. MeToau napaMeTpu4Hoi inenTHdikamii croxacTHaHux cucrem [1,
c. 33-38], [12, c. 43-62]

3amaua  imentudikamii.  Knmacudikamis  igentudikami.  CTpykTypHa
inentudikamis. [lapamerpuyna ineHTudikaiis. [cHyo41 X011 10 BUPIMICHHS 3a71a4
imeHTrdIKarii cucteM 1 nporeciB. OyHKITIS BTPAT Ta ii 3aCTOCYBAHHS IJIsI BUPIIICHHS
3amad  igeHTudikamii cucreM 1 mponeciB. DyHKIA HpaBI[OHOI[16HOCT1 Ta 1i
3aCTOCYBaHHS JJIsl BUPIMICHHS 3amad igeHTudikarii cucteMm i mporeciB. [loOymoBa
byHkiii  mpaBaomnoniOHocTi. IcHyroui MeToau mapaMeTpuyHoi  imeHTHdikarii
cToxacTudHuX cucTeM. OTiHIOBaHHS ITapaMeTPiB MaTEMAaTHYHUX MOJIEIICH 32 METOI0M
HalMEHIIUX KBaJpaTiB, 32 METOJIOM MaKCHUMAaJbHOI MPaBAONOAIOHOCTI, 32 METOJIOM
MOMEHTIB, 32 y3araJlbHCHUM METOJIOM MOMEHTIB.

3micToBui MoayJb 2. MeToam onTuMizamii

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

3agaya onTtuMizamii. OCHOBHI TOHATTA onTtuMmizamii ¢yHkmii. 3agada
ontumizauii. Krnacudikamis ocobnuBux Touok. HeoOximHi Ta A0CTaTHI yMOBHU
ICHYBaHHS JIOKaJIbHOIO MakCUMyMy (DYHKIIIT o/iHI€l 3MiHHOI. HeoOXi1H1 Ta gocTatHi
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
1CHYBaHHS JIOKAJILHOTO MiHIMyMY (DyHKIIIT 0araThoX 3MIHHUX. MeTOoIu onTuMI3aIlii Ta
ix knmacudikaris. ['pagieHTHI METOAM ONTUMI3AILI.

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

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

Tema 2.3. MeToau onTuMi3anii Ha ocHOBI mepeTBopeHns 3aaayi [1, c. 33-38]

3aranpHa cxeMa pINIEHHS 3aJadl ONTHUMI3alii Ha OCHOBI ii MEepEeTBOPEHHS.
[TonsitTs wtpadguoi ¢pyHkuii. OcHoBHI THNHK WITpadiB. [lepeTBOpeHHs 3a AOMOMOTOIO
mTpadHoi GyHKIIT 337249l yMOBHOI MiHIMI3allii y TOCIIIOBHICTh 3a7a4 0€3yMOBHOI
MiHIMi3a1Iii.



CTpyKTypa HABYAJILHOI T CHUILTIHI

Kinexicte ronuna

neHHa Gopma

3a04Ha popma

Ha3Bu 3MicTOBHX MOAYMIB 1 TEM - -
YChOTO y TOMY YHCIII yChOTO y TOMY 9HCIT
b | \ L. \ c.p. c.p.
Mopayas 1
3micToBuii Moay/b 1. MaTeMaTHUyHe MO/Ie/TIOBaHHS MPOLECIB i cucTeM
Tema 1.1. Bcryn. OCHOBHI MOHATTSI MATEMaTHYHOTO 9 2 2 5 9 8
MOJEIIOBAHHSA CUCTEM
Tema 1.2. MojenroBaHHsI BUITAAKOBUX BEIUYNH 9 2 2 5 9 6
Tema 1.3. MozenroBaHHs BUTIQJIKOBHX MTPOIIECIB 9 2 2 5 9 6
Tema 1.4. MoenoBaHHS CTOXaCTUYHUX TU(PEepeHIIIHHIX 9 2 2 5 9 6
CHCTEM
Tema 1.5. Metoau napamMeTpudHOi i1eHTHIKAITT 9 2 2 5 9 9
CTOXaCTHYHHUX CHUCTEM
Pa3om 3a 3micToBUM MoayJsiem 1 45 10 10 25 45 35
3micToBuii Moy b 2. MeToau onTumisanii

Tema 2.1. MeTog00T14H1 OCHOBH ONITUMI3AIli] 15 2 2 11 15 15
Tema 2.2. [TapameTpryHa i1eHTU(DIKALIIS CTOXACTUYHUX 15 2 2 11 15 11
CHCTEM 13 3aCTOCYBaHHSIM METOJIB ONTHUMI3aIlil
Tema 2.3. Meroau onTuMi3zanii Ha OCHOBI IEPETBOPEHHS 15 1 1 13 15 15
3aaaui
Pa3om 3a 3MicTOBUM MOy 1eM 2 45 5 5 35 45 41

Ycnoro roaun 90 15 15 60 90 76
Pa3zom 3a kypcom 90 15 15 60 90 76




Temu 1adopaTopHux podit

N KipkicTs
5 /1(_; Hazsa nabopaTtopnoi poboTu TOJIMH
i 3
11 MO,Z[eJH.OBaHHH BUITAIKOBOT BEJTUYMHU 3 PIBHOMIPHUM 2 i
PO3MOIIIIOM
1.2 MopentoBaHHs TayCIBCbKOI BUIIQJKOBOI BEIMUYUHU 2 -
1.3 MoentoBaHHsI CTAI[lOHAPHOTO BUIIAKOBOTO MPOIECY 2 2
14 MopentoBaHHS HEMIHIAHOT CTOXaCTUYHOI JUdepeHIianbHO1 2 5
CHUCTEMH
15 MopentoBaHHs HEMHINHOT CTOXaCTUYHOI JUdepeHITiaTbHOT 9 i
CHCTEMH
21 OI_IiHIOBaH‘H}I napaMmeTpiB HEMHIHHOT CTOXaCTHYHOT ' 9 i
nudepeHIaIbHOI CHCTEMH y3aralbHEHUM METOJIOM MOMECHTIB
29 OI_IiHIOBaH'HSI napaMmeTpiB HEJIHIHHOT CTOXaCTHYHOT . 9 5
T epeHIIAIbHOT CUCTEMH y3arajJbHEHIM METOJIOM MOMEHTIB
23 OI_IiHIOBaH'H}I napaMmeTpiB HETIHIHHOT CTOXaCTHYHOT . 1 i
T epeHIIAIbHOT CUCTEMH y3arajJbHEHIM METOJIOM 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.

KinekicTh roauu

Ne
3/ Hassa Temu JIEHHA 3a04Ha
dopma dopma
1 ITinroroBka 10 JIEKIIH 15 8
2 ITinroroBka n0 mabopaTopHUX POOIT 15 6
CamocTiitHe BUBUCHHS TEM KYpPCY
3 OCHOBHI ITOHATTS MAaTEMAaTUYHOI'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 )
CHUCTEM
8 MeTom0JIOr14H1 OCHOBH OIITHMI3AIl] 2 5
9 [TapameTpuyHa i1eHTU]IKALIS CTOXaCTUYHUX CUCTEM 2 )
13 3aCTOCYBaHHSIM METO/IiB ONTUMI3aIlii
10 Mertoau ontumizailii Ha OCHOBI IEPETBOPEHHS 3a1a4i 2 5
11 | IlizroroBka 1oOMamHb0i KOHTPOJIBHOI poOOTH — 8
12 [TinroToBKa 0 €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 poOOTa, IHCTPYKTAXK, METOIU
KOHTPOJIIO 1 CAMOKOHTPOJTIO, (DpOHTAIbHE ONMUTYBAHHS, KOHTPOJIbHI pOoOOTH (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
MOTOYHOI'O KOHTPOJIIO 1 OLIIHKHM €K3aMeHY. Y KOKHOTO KOMIIOHEHTa CBOS 4acTKa B
3arajbHIA CUCTEMI OLIIHOK. Y MPOMIXHUX OIlIHKAaX CTYJEHT MO)Ke HaOpatu Bix 60
1o 80 OaniB. Iix KOMIIOHEHTOM IPOMIKHUX OLIHOK PO3YMIIOTHCS MOTOYHI OLIIHKU
IPOTATOM CEMECTPY (aKTHUBHICTb, Y4acThb B AMCKYCIsIX; BUKOHAHHS 3aBJaHb Ta
1HIIIE).

[ToToyHM KOHTPOJIb MPOBOAUTHLCS MIJIs1 KOXKHOI JabopaTopHOi pobOTH Ta 3a
pe3ynbTaTaMy BHUKOHAHHS 3aBAaHb CaMOCTIMHOI poOoTu. BiH mnependauvae
OI[IHIOBAHHS TEOPETUYHOI M1JITOTOBKHU 3/100yBayuiB BUIIIO1 OCBITH 13 3a3HaY€HOI TEMU
(y TOMy 4MCIi, CAMOCTIITHO ONpanbOBaHOTO Marepialy) Ta HaOyTUX MPAKTHYHUX
HABUYOK IT1JI YaC BUKOHAHHS 3aBJaHb MPAKTUYHUX POOIT. 3apaxyBaHHS KPEIUTIB
HaBYAJIBHOTO KypCy MOXJIMBO TIIBKM TICHS  JIOCSATHEHHS  pe3yJIbTaTiB,
saruraHoBanux  PITHJI, 1mo BupakaerbCs B OJHIM 3 TO3WTHBHUX OINHOK,
nepeadaueHuX YUHHUM 3aKOHOJaBCTBOM.
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KpuTepii oninroBaHHs J1adopaTopHOi podoTH

baa KpuTepii oniHioBaHHs

PoGora BuKOHaHa y BCTaHOBJEHUH TepMmiH. BukoHaHa camMoOCTiiHO, YITKO
chopMyIbOBaHi I1iTi, 3aBJaHHS Ta TiMOTE3a JOCITIKEHb. 3aCTOCOBYBAIINCS
KOPEKTHI METO/IX OOpPOOKH OTPUMAHUX Pe3yiIbTaTiB. Y BUCHOBKAX IMPOBEICHA
KOPEKTHA IHTepIpeTallis pe3ybTaTiB.

Pobota BukoHaHa y BcraHOBIeHHH TepMiH. CTYJICHT BUKOHYE JTaOOpaTOPHY
8-9 poOOTY 3TiIHO 3 IHCTPYKIIEO, 1HOI MICJIS KOHCYJIbTAI] BUKJIa1a4a; OMHCYE
CIIOCTEPEIKEHHS; B IIIJIOMY MTPABHIILHO CKJIAJIA€ 3BIT Ta pOOUTH BUCHOBKH.
Pobota BUKOHaHA 3 MOPYLICHHSAM BCTAHOBJICHUX TepMiHiB. CTyJIE€HT BUKOHYE
nabopaTopHy poOOTY 3rigHO 3 IHCTPYKIIIEI, 1HOAI ICIS KOHCYJIbTAIlli
BHKJIaJ]a4a; OMUCYE CIIOCTEPEIKECHHS, CKJIA/Ia€ 3BIT, IO MICTUTh HETOYHOCTI y
BHCHOBKAX Ta IOMHJIKH.

Pobota BukoHaHa 3 MOPYIICHHSIM BCTAHOBJICHUX TePMiHiB. CTyJI€HT BUKOHYE
34 1abopaTopHy 3TiAHO 3 IHCTPYKIIEIO; CKJIAIEHUHN 3BIT MICTUTh HETOYHOCTI Y
BHCHOBKAX Ta TOMHJIKH.

Pobota BukoHaHa 3 MOPYIICHHSIM BCTAHOBJICHUX TePMiHiB. CTyJI€HT BUKOHYE
1-2 nabopaTopHy MiJA KEpiBHUITBOM BHKJIAJaya; CKJIAAEHUl 3BIT MICTUTh
HETOYHOCTI Y BUCHOBKAX Ta MOMHMJIKH.

0 Po6orta He BuUKOHYBanacs

10

S5-7

IHoTrouyHuii MOAYJIbHMHA KOHTPOJIb Y GOPMI TeCTYBAHHA

% BIpHHUX 100 90 80 70 60 50 40 30 20 10 0
BIJIIIOBIAEH
Oan 15 14 13 12 11 10 8 6 4 2 0

Kpurepii ouiHi0oBaHHs KOHTPOJIbHOI po00TH (3204HA (popMma)
KoHTposibHa po0OTa CKIAQJA€ThCS 3 TEOPETUYHOIO TMHUTaHHS Ta JBOX
IPAaKTUYHUX 3aBJaHb (3a7a4). 3a KOXKHE MUTaHHS 3700yBay OTPUMYE MAKCUMAJIBHO

10 Oamis.

KinbkicTh Kpurepii oniHrOBaHHSI KOHTPOJIBHOI p000TH
Garis TeopeTnyHe UTAHHS [TpakTruHe 3aBnaHHs (3a1a4a)
Bianoias npaBuiibHA, TOBHA, JIOT1YHA, [IpakTuHe 3aBJaHHA BHKOHAHO
10 MICTUTD aHAII3, CI/ICTeMaTI/IS.aLI'iIO, ~ [MpaBHIIbHO, 0e3 3ayBaKeHb
y3araJqbHEHHS, BAKOPHCTaH1 MDKIIPEAMETHI
3B’A3KH, MICTUTh apT'yMEHTOBaH1 BUCHOBKH.
BinmoBiab B 1JIOMY IpaBUIIbHA, 10CTaTHbO ([IpakTHyHE 3aBAaHHS BUKOHAHO MOBHICTIO,
7.9 |noBHa, JIOT14Ha; ,HOHyHlF}Hi HECYTT€BI ' aJie MICTUTh HECYTTEBI HEJIOMIKU
[MOMUJIKM T4 HETOYHOCTI y BUKJIAJCHH1 (BUCHOBKH, 0(hOpMJIEHHS TOIIIO)
Martepiaiy.
Bi1moBib 4aCTKOBO NMpaBuibHa, MICTUTh  |([IpakTHyHE 3aBJaHHS BUKOHAHO IMOBHICTIO,
4-6  |[HETOYHOCTI, HEJJOCTATHBO OOIPYHTOBAHA. ajie  MICTUTh  CYTT€BI  MOMMIKH Y
po3paxyHKax a0 B METOJIUIII
BinnoBink MICTUTB 3HAUHY KUTBKICTh [IpakTiuHe 3aBJaHHS BUKOHAHO YacTKOBO
1.3 [CYTTEBHX NOMHIIOK, HE 0o0TrpyHTOBaHA. Ta MICTHUTH CyTTEBI TTOMMJIKA
PO3paxyHKOBOTO Ta METOJAUYHOTO
XapakTepy
0 3100yBav HE J1a€ BIAMOBI/II. [IpakTuHe 3aBAaHHS HE BUKOHAHO
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IlincymkoBHii KOHTPOJIb (€K3aMeH)
Ex3amenariiiauii O17IeT CKJIAAETHCS 3 TEOPETUIHOTO MUTAHHS Ta MPAKTHYHOTO
3aBIaHHA (3a7a4i). 32 KOKHE NMUTAaHHA 37100yBad OTpUMY€e MakcumanbHO 10 Gamis.

KibKicTh Kpurtepii oniHioBaHHs1 HA eK3aMeHi
OamniB TeopeTnuHe NUTaHHS [IpakTnuHe 3aBiaHHs (3a7a4a)
Binmnosigs npaBuiibHA, MOBHA, JIOTIYHA, [IpakTruHe 3aBAaHHS BUKOHAHO
8-10 MICTHUTh aHaI3, CI/ICTeMaTI/IB.aH.iIO, _ [MpaBuIbHO, 0e3 3ayBa)KCHb
y3araJbHEHHS, BAKOPUCTaH1 MIKIIPEIMETHI
3B’SI3KH, MICTUTh apI'yMEHTOBaHI BUCHOBKH.
Binmosigs B iIoMy MpaBWIbHA, JOCTaTHRO |[IpakTHUYHE 3aBJaHHS BUKOHAHO MOBHICTIO,
5.7 [MOBHa, JIOT1YHa, I[OHYIJ.[?Hi HECYTTEBI . ajie MICTUTh HECYTTEBI HEJIOJIIKU
MMOMIJIKHA Ta HETOYHOCTI Y BUKJIAJICHH1 (BUCHOBKH, 0(hOpMIICHHS TOIIIO)
MaTepiaiy.
Biamosias 4acTKOBO MpaBUiibHA, MICTUTh  |[IpakTHYHE 3aBJaHHS BUKOHAHO MOBHICTIO,
3-4  [HETOYHOCTI, HEIOCTATHHO OOIPYHTOBAHA. ajie MICTUTh CYTTEBI IOMUJIKU Y
po3paxyHKax ab0 B METOIUIII
BimoBigb MICTUTh 3HaYHY KUJIBKICTb [IpakTruHe 3aBAaHHS BUKOHAHO YaCTKOBO
1.p  [CYTTEBHX NOMHIIOK, He p6rpyHT01?aHa, ‘ Ta MICTHTH CYTT€BI TOMIJIKH
BUKOPUCTOBYETHCSI HEBIpHA TEPMIHOJIOTIS.  [PO3PaXyHKOBOTO Ta METOIUYHOTO
XapakTepy
0 3100yBay HE A€ BiAMOBIII. [IpakTHyHEe 3aBIaHHSI HE BUKOHAHO

8. KpuTtepii ouiHioBaHHsI pe3y/bTATiB HABYAHHS

EJleMeHT mporpam JleHHe BiTITICHHS 3a04He BiIIIIEHHS
Bun pobortu bamu Bun poboru bamu
3M1 Tema 1.1 | Jlaboparopna pobora 10 Jlaboparopna pobota 10
Tema 1.2 | JlaGopaTopHa poboTa 10 JlaGopatopHa poboTa 10
Tema 1.3 | Jlaboparopna pobora 10 Jlaboparopna pobota 10
Tema 1.4 | JlaboparopHa pobora 10 Jlaboparopna pobota 10
Tema 1.5
I[TMK Tect 15
3M2 Tema 2.1
Tema 2.2 | JlaboparopHa pobora 10 JlaboparopHa poboTa 10
Tema 2.3 3aKII0YHe 3aHIATTS
ITMK Tect 15
KP KonTposiasHa podoTa 30
[TizcyMKOBHH KOHTPOJIb Ex3amen 20 Ex3amen 20
Cyma baJtiB 100 100
3aoxouyBaJibHi 0aJm:
CTaTTA Y (aXOBOMY BUIAHHI™ ......couiiiiiieiiiieeiieeenieeenniaeennns + 20 Ganis;
y4acTh y KOH(DEepeHIlii (Te3u 1onoBiien koHdepeniii)™............... + 5 Ganis.

(*3a TEMaTUKOIO TUCLUILIIHH)
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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;

— IPOrPaMHOT0 3a0e3MedyeHHs (715 MATPUMKH AUCTAHIIHHOTO HABYAHHS Ta
1H.);

— BJIACHUX MOOUIbHHUX IIPUCTPOIB (cMapTPOHH, IUIAHIIIETH. HOYTOYKH, TOIIIO);

— 010moTteuni poHau (MIAPYYHUKH 1 HaBYAIbHI TOCIOHUKH, METOIUYHI
peKoMeHaIli, HayKoBa JiTepaTypa TOIIIO).

10. PexomenoBaHi qxxepesa indopmaunii 3 rucuumiaing «MatemaTnuHe
MO/ICJIIOBAHHS CUCTEM i MPOLeCiB Ta MEeTOAU ONTUMI3aliiD»

OcHoBHa JiTepaTypa

1. MeroauyHi BKa3iBKU Ta 3aBJaHHS J10 BUKOHAHHS JIaOOpaTOPHHUX POOIT 3
JUCUMILTIHN  «MaTeMaTuyHe MOJEIIOBAaHHS CHCTEM 1 MPOLECIB Ta METOAU
ontumizanii» [Tekct] / C. b. [Ipuxoasko, H. B. IIpuxonpko, JI. M. Makaposa,
A. B. IlyxaneBuu. — Muxomnais: HVK, 2020. — 40 C.
https://rep.nuos.edu.ua/server/api/core/bitstreams/e151a3d6-be38-48be-a3e8-
be2aaba98720/content

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

JlonomixxHa

1. MopentoBaHHsl Ta omTUMI3aIlisa cucteM: miapydHuk /[[{ybosoit B. M.,
Ksetnuii P. H., MuxansoB O. 1., YcoB A. B.] —Bianuns : [T «TJ«EgansBeiicy,
2017. -804 c.

2. O6ox I.I. MaremarnuHe MOJIEIIOBAHHS CHCTEM: HaBY. MOCIO. IA
CTYJIEHTIB crerianbHocTelt «Komm’totepHa iHxeHepisn», « KoM toTepHi HayKu Ta
iHpopmMartiiini Texuosorii» / I. I. O6ox, I'. E. 3aBomonpko, 1. B. Ceua. — Xapkis :
Hpyxapus MAJIPU/I, 2019. — 268 c.

3. IIpuxonwrko, C.b. MonemtoBaHHs rayCiBCbKMX BHUIIAQKOBHUX BEIIMYWH Ha
ocHoBl miepeTBopeHHs J[[xoncona 13 cim’i Sg [Tekcr] / C. b. Ilpuxoapko //
[Hdopmartrka Ta MaTeMaTH4HI MeTOU B MojemtoBaHHi. — 2012. — 1.2, Nel. — C. 64-
69.

4. Tlpuxonpko, C.b. Bukopucranns mneperBopeHHs J[KOHCOHA st
OTPUMAaHHS BHIMAJKOBUX YHCET 3 PIBHOMIPHUM PO3MOJIJIOM 32 3HAYCHHAMH
BUIIAJIKOBOT BEIMUMHHU 3 A0BUIbHMM posmoaiiom [Texcr] / C. B. [Ipuxompko //
Cucrtemu o0po6ku iHpopmarii. — 2012. — Bum. 4 (102), T.2. — C. 128-130. — ISSN
1681-7710.
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5. Ipuxomasko, C.b. MopaentoBaHHs 3aJ€XHUX TayCIBCHKHX BHITAJIKOBUX
BEJIMYMH Ha OCHOB1 JIEKOMIIO3MIIT KOPENSIIHHOI MaTpuill Ta TMEepEeTBOPEHHS
Jxxoncona [Tekcr] / C. b. ITpuxoasko // [Ipo6iiemu iHGOpMALIIHHUX TEXHOJIOTIH. —
2013. — No2 (014) — C. 75-77. — ISSN 1998-7005

6. Ilpuxoawko, C.b. MozentoBaHHsI TayCIBCHbKUX BHUMAJKOBUX BEIUYUH 13
BUKOpHUCTaHHAM neperBopeHHs [xoncona 13 cim’i Sy [Tekcer] / C. b. Ilpuxoasko //
Indopmaruka Ta MaTeMaTUUHI METOU B MojietoBanHi. — 2015. — 1.5, Ne.1. — C. 92-
97.

7. Ilpuxompko, C.b. MeromuuHi BKa3iBKM Ta 3aBJaHHS /IO BHUKOHAHHS
nmabopatopaux poOIT 3 guctuiuniag "OOpoOKa eKCIIepUMEHTATFHUX JaHWX Ha
xowmr totepi” / C. b. Ilpuxoneko, JI. M. Makaposa, K. C. [lyrauenko. — Mukomais:
HVYK, 2018. - 76 C.

8. Curtnik, B.®. Imitamiiine MopaemoBanHs: Hapu. mociOnuk [Texcr] /
B. ®@. Cutnik, H. C. Opaenko. — K.: KHEY, 1998. — 232 c.

9. OcHOBM  KOMIT'IOTEPHOTO  MOJICTIOBAHHS:  HaB4.  MOCIOHWUK  /
M.C. bapa6am, I[I.M. Kip’s3es, O.1. Jlanenko, M.A. Pomanikina. 2-¢ BHJI. 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 Computing,
vol 1265, 2021. — P. 166-174. Springer, Cham. DOI: https://doi.org/10.1007/978-
3-030-58124-4 16

Indopmauniiini pecypcu B iHTepHeT

1. http://nbuv.gov.ua/ — Caiit HamionaneHoi 6i0ioTeku Ykpainu imeni B. 1.
Bepnaacekoro.

2. http://www.dnpb.gov.ua/ — Caiit [lep>kaBHOT HayKOBO-II€aroriaHol
010mioTexku Ykpainu imeHi B.O. CyXxOMIMHCBKOTO.

3. Creuenko, [.B. MoaentoBanHsi cuctem: Hapd. MOCiOHMK [EnexkTpoHHuMiA
pecypc] / 1. B. Crenenko. — Yepkacu: YAV, 2010. — 399 ¢. — Pesxxum jmocTymy:
http://www.irbis-nbuv.gov.ua/cgi-
bin/irbis64r_81/cgiirbis_64.exe?C21COM=2&I121DBN=VFEIR&P21DBN=VFEIR
&Z211D=&Image_file_name=DOC%2FRE0000097.PDF&IMAGE_FILE_DOWN
LOAD=1

4. CurHik, B.®. Imitaniiine monemoBanns: Hapu. mocionuk [EnexrponHuMit
pecypc] / B.®. Cutnik, H.C. Opnenko. — K.: KHEY, 1998. — 232 c. — Pexxum goctymy:
http://www.kneu.dp.ua/moodle-new/mod/resource/view.php?id=16533&Ilang=en

5. Ilpuxoawpko, C.b. MoaentoBaHHs rayCiBCbKMX BHUIIQJKOBUX BEIUYMH Ha
ocHOBI meperBopeHHs JkoHcoHa 13 ciM’i Sg [Enmexrponnuii pecypc] /
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C. b. Ilpuxoapko // [HpopmaTHKka Ta MaTeMaTHYHI METOM B MoJiefoBanHi. — 2012.
— T.2, Nel. — C. 64-69. — Pexum JNOCTYIY:
http://immm.opu.ua/files/archive/nl_v2 2012/n1 v2 2012.pdf

6. Ilpuxoawko, C.b. 'eHepyBaHHs BUIIAIKOBUX 4YMcel 3 po3noauioM [ayca
Ha OCHOBI meperBopeHHs Jkoncona i3 ciM’i Sy [Enextponnuii pecypc] /
C. b. IIpuxonpsko // Enexrponne BumanHs "BicHuk HarioHaJbHOTO yHIBEpCHTETY
KopabnebynyBanua . — MukonaiB: HYK, 2013. — Ne4. — Pexum poctymy:
http://evn.nuos.edu.ua/article/download/28205/25142

7. Tlpuxompko, C.b. MonentoBaHHsI rayCiBCbKUX BHUMAJKOBHX BEJIHYUH 13
BUKOPHUCTAHHAM TiepeTBopeHHs J[oHcoHa i3 cim’i Sy [Enexrponnmii pecypc] /
C. b. IIpuxoasko // InpopmaTrka Ta MaTeMaTH4HiI METOIU B MozemoBanH1. — 2015.
— T.5, No.1. — C. 92-97. — Pexum JOCTYITY:
https://www.researchgate.net/publication/307212325 SIMULATION_OF GAUSS
IAN_RANDOM_VARIABLES_USING_JOHNSON_SU_TRANSFORMATION_
in_Ukrainian_Modeluvanna_gausivskih_vipadkovih_velicin_iz_vikoristannam_per
etvorenna_Dzonsona _iz_sim%27i_SU_S B_Prihodko Informati

8. Thomas, D.B. Gaussian Random Number Generators [E-resource] /
D. B. Thomas, W. Luk, P. H. W. Leong, J. D. Villasenor // ACM Computing Surveys.
- 2007. - Vol. 39. - No. 4 — P.1-38. Access mode:
http://www.cse.cuhk.edu.hk/~phwl/mt/public/archives/papers/ grng_acmcs07.pdf

9. Prykhodko S. A Modified Technique for Constructing Nonlinear
Regression Models Based on the Multivariate Normalizing Transformations [E-
resource] / Sergiy Prykhodko, Natalia Prykhodko // Selected Papers of the VIII
International Scientific Conference “Information Technology and Implementation"
(IT&I1-2021). Workshop Proceedings (IT&I-WS-2021), Kyiv, Ukraine, December 1-
3, 2021. CEUR Workshop Proceedings. — 2022. — Vol.3179. — CEUR-WS.org —
P. 156-166. ISSN 1613-0073. http://ceur-ws.org/\VVol-3179/Paper_15.pdf

ABTOp, 11.T.H., podecop C.b. Ilpuxonpko
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HomaToxk A

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

3micToBuii Moayab 1. MaTteMaTH4YHe MOJEJII0OBAHHS 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 pO3MOITY BUMTAIKOBOI BEIUMYUHU?

12.5lxa BumagKoBa BEIMYMHA € HEMIEPEPBHOIO?

13.111o Take HIIbHICTD HMOBIPHOCTI HETIEPEPBHOI BUTIAAKOBOI BETUIMHN?

14.Bix K01 KIIBKOCTI TapaMeTPIB 3aJI€KUTh PIBHOMIPHUNA PO3MOALIT?

15.111o Take noBipYa KMOBIPHICTb, PIBEHb 3HAUUMOCT1?

16.111o Take nceBIOBUIAAKOBI Unciia?

17.Yum BiIp13HAIOTHCS MCEBAOBUIIAIKOB] YMCIIA Bl BUTAAKOBUX ?

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 YHCEI?

22 .5xi mapaMeTpu XapakTepu3ylOTh SIKICTh TeéHepaTopa IMCEBIOBUIIATKOBUX
qucen?

23.Yum BIAPI3HAIOTHCS OIMIHOYHI TECTH BiJ TpadiuHUX TECTIB?

24.B yoMy moJjsirae nepepara OLIHOYHUX TECTIB?

25.T1osicHiTh KpuTepiit x? (xputepiit [lipcona).

26. 51k BU3HAYNTU KPUTHIHE 3HAUYCHHS 2 ?

27 .I1osicHITH CyTh METOAY BiZOpaKyBaHHSI.

28.B yoMy HeoI1Ku METOAY BiIOpaKyBaHHS?

29.51xy BUOIpKYy BBaXar0Th MaJIOIO (BEJIUKOIO)?

30.3a sKMM KpUTEepieEM MOXKHA MEPEBIPUTH TIIOTE3Y BIAHOCHO HOPMAJIBHOCTI
3aKOHY PO3MOJALTY MMOBIPHOCTEHN y pa3i BEIUKOI (Masiol) BUOIPKU?

31.4lx Bu3HAYUMTH BUOIPKOBY AMCHEPCiI0 (HE3MIIIEHY TOYKOBY OIIHKY
JIMCIIepCii) Ta TOYKOBY OI[IHKY CEpPEHhOTO KBAJPATUYHOI'O BIIXUJICHHS
BUIIAJIKOBOI BEJIMYMHU?

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

©CXANnh NP
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33.1o Take noBipunii iHTEpBaJ, 1OBIpUYa HMOBIPHICTh, PIBEHb 3HAUUMOCTI?

34. 51k BU3HAYAIOTH JIJIs1 HOPMAJIBHOI FeHepalibHOT CYKYITHOCTI o %0-B1 JOBIpUl
IPaHUIll TOYKOBOT OLIIHKK MAaTEMAaTUYHOTO CIIO/[IBAHHS?

35. 51k BU3HAYAIOTH JIJIs1 HOPMAJIBHOI TeHepalibHOT CYKYITHOCTI o %0-B1 JOBIpUl
I'PaHUIll TOYKOBOT OLIIHKU CEPEIHBOI0 KBAAPATUYHOTO BIIXUIICHHS?

36.111o Take KBaHTLIb PO3TOALTY?

37.111o Take BUIIAIKOBHI TIpo1iec?

38.5Ik1 mpuIyeHHs: BUKOPUCTOBYIOTh MPHY aHaIi31 BUMIAJKOBHUX MPOIIECiB?

39.JlaifTe BU3HAYEHHSI CTAI[IOHAPHOTO BUMIAJKOBOIO MPOIIECY Y LIUPOKOMY Ta
BY3bKOMY PO3yMiHHI.

40.11osicHITh BIAaCTUBICTH €PrOINYHOCTI.

41.111o Take xKopemnsmiiaa QyHKITis?

42.11lo Take ciekTpagbHa MIIBHICTH?

43.111o Take O1mit Irym?

44, 5Ix MoaenIo0Th 01K 1IryM?

45.111o take croxactuune nudepenuiitne piBasiaas (CP)?

46.1ns woro CJIP 2-ro nmopsanky nepetBoproroTh y cuctemy aBox C/AP 1-ro
nopsiaKy?

47 .TlosicHith MeTon Eitnepy.

48. 51k BU3HAYUTHU TTOYATKOBE 3HAYCHHSI KPOKY IHTETPYBaHHS 3a yacoMm At ?

49,5k 0Opatu KpOK IHTETpYBaHHS 32 YacoM At JIsl HOBOTO MPOTOHY?

50.5Ikuit  kpuTepiii 301KHOCTI BUKOPHUCTOBYIOTh TIPH  3HAXOJKCHHI
yucenbHoro pimennst C/IP 3a merogom Eitnepa?

51.5Iky cuctemMy Ha3UBAIOTh CTOXACTUYHOIO TU(EPEHIIaTFHOI0 CHCTEMOIO?

52.HaBeniTh TpuKIaA MaTEeMaTHYHOI MOJCHTI, SIKa ONHUCYE ITOBEIIHKY
JUHAMIYHOTO 00’ €KTY MPH A1i HA HHOTO BUIAKOBHUX BILJIUBIB.

53.YoMmy y SKOCTI MOJEdl BHUIIAJKOBOTO BIUIMBY Ha CHCTEMY MO>KHA
BUKOPUCTOBYBATH OUTHIA 1ITym?

545k 3M1ACHUTH MOJCIIOBAHHS BHIAJIKOBOIO BIUIMBY Ha CHCTEMY 3a
JIOTIOMOTO0 O1JI0TO TITyMYy?

55.41k 3HAWTH IHTEHCHBHICTH OLIOTO MIYMYy Y pasi MOro 3aCTOCYyBaHHS Y
SKOCT1 MOJIEJ1 BUTIQJKOBOTO BIJIUBY Ha CHCTEMY?

56.3anaua inentudikarii. Knacudikaris inenrudikarii.

57.3anaua napameTpuyHoOi 1IeHTU (KAl CTOXaCTUYHUX CUCTEM Ta METOIH 1l
PILIEHHS.

58.3anaua inentudikarii. Knacudikaris ineHTudikarii.

59.CtpykTypHa iAeHTH(IKALIis.

60.ITapamerpuyna i1eHTU]IKAITIS.

61.1ligxonu n0 BUpileHHS 3a7a4 11eHTU(dIKaLll CUCTEM 1 MPOIIECIB.

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

63.DyHKIIis TPaBAOMOAIOHOCTI Ta i 3acTOCYBaHHS JUIsl BUPIIICHHS 3a/1a4
1meHTrdiKaIlii CHCTEM 1 TIPOIIECiB.

64.1To6ynoBa hyHKIIii mpaBaOMOaiOHOCTI.

65.IcHyroul MeToau mapaMeTpUyHOi 11eHTU (KLl CTOXaCTUYHUX CUCTEM.
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66.O1iHIOBaHHS TapaMeTpiB MAaTeMAaTHYHUX MOJEIEeH 3a METOJIOM
HalMEHIIUX KBaJpaTiB.

67.O11HIOBaHHS TapaMeTpiB MAaTeMaTHYHUX MOJEJIe 3a METOJIOM
MaKCHMAJIbHOT MPaBI0IO10HOCTI.

68.O111HIOBaHHS [TapaMeTPiB MaTeMaTUYHHUX MOJIEJIeH 38 METOJ0M MOMEHTIB.

3micToBuii Moayab 2. MeToau onTumizamii

3anava ontumizaiii. OCHOBHI MOHATTS ONTUMI3aIli QyHKIIII.

['pamieHt QpyHKII.

Martpuns ['ece.

3agava ontumizarlii. Knacudikaiiis 0co0JIMBUX TOUOK.

HeoOxigHi Ta AocTaTHI yMOBH I1CHYBaHHS JIOKQJIBHOTO MAaKCUMYMY

byHKIIT OHIET 3MIHHOI.

6. HeoOxinHi Ta 1OoCcTaTHI YMOBU ICHYBaHHS JIOKAJIbHOTO MIHIMYMY (DYHKITIT
OJIH1€T 3MIHHOI.

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

8. HeoOxinHi yMOBU ICHYBaHHS JIOKQJIBHOTO MIHIMYMY (DYHKINi OaraThox
3MIHHUX.

9. JlocTaTHi yMOBH iCHYBaHHSI JIOKaJIbHOTO MakcuMyMy (GYHKIIIT O6araTbox
3MIHHUX.

10.locTatHi yMOBH iCHyBaHHsSI JOKQJIBHOTO MiHIMyMy (GyHKIIII OGaratbox
3MIHHUX.

11.Metonu onTuMizaii Ta iX Kiacudikaris.

12.I'pamieHTHI METOIM ONITUMI3AIlii.

13.MeTonu onTUMi3allii Ha OCHOBI MEPETBOPEHHS 3aaui.

14.TTopiBHAIBHUI aHAJI3 METOIIB ONTHUMI3alIii.

15.3acTocyBaHHS METOMIB ONTUMI3AIll 10 PIIICHHS 3a7a4l MapamMeTpUIHOl
1meHTrdiKali (OIHIOBaHHS MMApaMETPiB MATEMATUYHUX MOJIETICH ).

16.01iHIOBaHHS TMapaMeTpiB MaTEeMaTUYHUX MoJieNiel 3a y3arajabHEHUM
METO/IOM MOMEHTIB.

17.111o € pe3yapTaTOM MHOKECHHSI BEKTOPY PSAAKa Ha KBaJAPAaTHY MaTPHIIIO?
Sxa ymoBa nipu IbOMY TTOBUHHA BUKOHYBaTHCS?

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

19.111o € pe3yabTaTOM TPAHCIIOHYBaHHS BEKTOPY psaka?

20.51k BU3HAYaAETHCSA BaroBa MaTpuis?

21.51x BU3HAYUTH 3BOPOTHY MATPHUIIIO?

22.111o BU3HAYAIOTh CJIEMEHTH BaroBOi MaTPHIIi?

23.51x BU3HAYAIOTHCS €JIEMEHTH KOBapialliifHOT MaTpuIr?

24.Y yoMmy mepeBara y3arajdbHEHOIO METOJy MOMEHTIB B MOpPIBHSHHI 3
METOIOM MaKCUMaJIbHOI MPaBIoNo1i0HOCTI (METOJOM MOMEHTIB)?

25.B yomy momsirae HEAOMIK y3aralbHEHOIO0 METOLy MOMEHTIB?

OO E
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26.3arayibHa cxeMa PIIIeHHs 3a7a4i ONTUMI3aIlii Ha OCHOBI il MepeTBOPEHHSI.

27 Ilousarta mrpaduoi pyHkiii. OcHOBHI TUNIK MITpadiB.

28.IlepeTBopenHss 3a gomomorow mrpadHoi QyHKIIT 3amadi  yMOBHOT
MiHIMI3aIlli y TOC/IIIOBHICTh 3a7a4 0€3yMOBHO1 MiHIMIi3aIlii.
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