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BCTYII

AHoOTaIis

[TinroToBka (axiBiiB, sIKi 3[aTHI CTAaBUTH PO3B’SA3yBaTH CKJIAJHI 3aaadi 1
npobsieMu 3 po3poOJiIeHHs, 3a0€3MEUeHHsI SKOCTi, BIPOBAKEHHS Ta CYIPOBOIY
porpaMHuX 3aco0iB, 110 IMepeadadae MPOBEACHHS JOCHIIKEHb Ta/abo 3A1HCHEHHS
IHHOBAI[Il Ta XapaKTepU3yEThCS] HEBU3HAYEHICTIO YMOB 1 BUMOT, MOTpeOy€e 3HAHb 1
BMiHb Y TOMY YHCJI1 3 MATEMAaTUYHOT'O MOJICTIOBAHHS CUCTEM 1 MPOIECIB Ta METO/IIB
onTumizali.

KirouoBi cjioBa: MmaTreMaTUYHE MOJICIIOBAHHS, MaTeEMaTUYHA MOJIEb, CHCTEMA,
POIIeC, METOJT ONTUMI3alli].

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 HABYAJBLHOI JUCIUILIIHHA

[Namy3p 3HaHb, XapaKTepruCcTUKa HABYAJIbHOL
HaiimenyBaHHs CIeLIaNIbHICTh JTVCHUIUTIHU
MOKa3HUKIB (ocBITHSA mporpama), | aeHHa (popma | 3a04Ha popma
OCBITHIH pIBEHb HABYAHHS HABYAHHSA

Kinbkicts kpeautiB — 4
lNamy3p 3HaHB

12 «Indopmaniiini HopmatusHa

Monyais — 1 TEXHOJIOTIT»

Pik miaroroBku

3MICTOBHX MOAYJIB — 2

5-i 5-i
Enexrponnuii anpec Cemectp
PITH/I na cauri - -
VHiBepCUTETY 9-u 9-u
Jlexmii
15 rog. 8
CremianbHicTs 121 . . .
«THKeHepis IIpakTH4Hi, ceMiHAPCHKI
IHIIHBiIIYaHBHe IPOTrPaMHOI0 — -
HayKOBO-JOCIITHE 3a0€31CUCHHS» .
3aBIAHES JlaGopartopHi
He Tiepe0avYeHo 15 ron. 6
CamocriiiHa podoTta
3aranbHa KUTbKICTh
roauH -120 90 rox 106

InguBinyanbHi 3aBIaHHS:

TwxHEBUX TOAUH IS

€HHO1 (hopMU C g
A Gop OCcBITHIH pIBEHbB:

HaBYaHHS:
ayIMTOPHUX —2;
caMoCTiitHO1 poOoTH

ApyTHit

(MaricTepcbKuit) Bua koutpouro: Exzamen

CTyneHTa — 6 dopma KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYEHHS HABYAJIbHOI JUCIUILIIHA

Merta BUBUEHHS JUCHUILUTIHU «MaTemMaTuyHe MOJICTIOBaHHSI CUCTEM 1 IMPOIIECIB
Ta METOJIM ONTUMI3alli» € (POPMYBaHHSI CUCTEMH TEOPETUYHHUX 3HAHB 1 MPAKTUYHUX
HaBUYOK 3 MAaTEMATUYHOI'0 MOJICJIFOBAHHS CUCTEM 1 MMPOIECIB Ta METO/I1B ONTUMI3allii.

OCHOBHMUMHU  3aBJaHHSIMH  BHBYCHHS  JUCHUIUIIHM  «MareMaTuyHe
MO/ICJIFOBaHHS CUCTEM 1 IPOLIECIB Ta METOAM ONTUMI3ALli» €: ONaHyBAaTH 3HAHHS PO
OCHOBHI TOHATTS MOJCIIOBAHHSA CHCTEM; MPHHIMI CHCTEMHOTO IiIXOAy B
MOJIETIOBaHHI CHUCTEM; OCHOBHI MiJIXOAHW JO MOJICTIOBAaHHS CHCTEM; MaTeMaTU4YHE
MOJIETIOBAHHS CUCTEM 1 MPOIIECIB; CTATUCTUYHE MOJIEITIOBAHHS CUCTEM 1 IIPOIIECIB Ha

KOMIT 10Tepi; 1IeHTU(IKAIII0 CUCTEM, METOAM ONTHUMI3allli; HABUUTU PO3POOIISATH
NpOrpaMHi TEHEpPaTOpW IICEBIOBUIIAKOBUX YHCEI Ta TMEPEBIPATH iX SKICTh;
MOJCJIIOBATY HA KOMIT FOTEpl BHUIAJIKOBI TMPOIECH, CTOXAaCTUYHI CHUCTEMU;

BUKOHYBAaTU MapaMeTPUYHY 1IEHTU(DIKAIII0 CUCTEM 13 3aCTOCYBaHHSIM METO/IIB
onTUMIi3arlii.

B pe3ynbTari BUBYCHHS JUCIUILTIHK «MaTeMaTUIHE MOJICIIOBAHHS CHCTEM 1
IPOIIECIB Ta METOJAW ONTHUMI3AIlii» CTYJAEHTH MOBUHHI OBOJIOJITH 3arajJbHUMH 1
(haXxOBHMH KOMTCHTHOCTSIMH.

3arajibHi KOMIIETEHTHOCTI:

3KO01. 3maTtHICTh 10 aOCTPAKTHOTO MUCIICHHSI, aHAJI3y Ta CUHTE3Y.

3K03. 3naTHiCTh MPOBOIUTHU JOCTIKEHHS HA BIATIOBIAHOMY PiBHI.

CrnenianbHi (¢paxoBi, mpeaMeTHi) KOMIIETEHTHOCTI:

CKO04. 3naTHicTh pO3BMBATH 1 peai3oByBaTH HOB1 KOHKYPEHTOCIIPOMOJXKHI 17e1
B IH)KEHEPIi mporpamMHOro 3abe3reueHHs.

CKO07. 3naTtHiCTh KPpUTUYHO OCMHUCITIOBATH MPOOJIEMH y TaiTy3i iHGOpMaIliiHIX
TEXHOJIOT1Ta Ha MeXI1 Taly3eil 3HaHb, IHTETPYBaTH BIAMOBITHI 3HAHHSA Ta
PO3B’s3yBaTH CKJIAJIHI 3a/1a4l y IUPOKUX 200 MYIbTHIUCIMUILTIHAPHUX KOHTEKCTaX.

3. [lepexymMoBH 1151 BUBYEHHS TMCUMILTIHN

[TepeqymoBaMu JUIsi BUBUCHHS JUCIUILUIIHA € QUCIUIUIIHA «EMmipryasi MeTOIu
MIPOTrpaMHO1 1HKEHEePii».

4. OuikyBaHi pe3y/JibTaTH HABYAHHA

BuBueHnHs: HaBYaNbHOI AUCIHUILTIHA niepefdadae (GOpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX PE3yJIbTATIB HABYAHHS:

PHO3 bBynysatm 1 nmochipkyBath Mozemi iHQOpMAliHHUX TPOLECIB Y
MPUKJIAIHIN 00IacTi.

PH14 IIporHo3yBaTu pO3BUTOK NPOTpaMHHMX CHUCTEM Ta I1H(OpMaliiiHuX
TEXHOJIOTIH.

PH17 36upatu, ananizyBaTu, OIIHIOBATH HEOOXIIHY 711 pO3B’ A3aHHS HAYKOBHUX
1 IPUKJIAHUX 3a/1ad 1H(popMallilo, BUKOPUCTOBYIOUM HAYKOBO-TEXHIUHY JITEpaTypYy,
0a3u JaHuX Ta IHIII JHKepena.



5. Ilporpama HaBYAJIBLHOI AUCIHUILIIHI

3micToBuii MmoayJsib 1. MaTemaTuuHe MOJe/IIOBAHHS MPOLECIB i cucTeM

Tema 1.1. Beryn. OCHOBHI NOHATTA MaTeMAaTHYHOI0 MO/JE/JIOBAHHA CUCTEM
[1, c. 3-6], [2, c. 15-44]

[npopmaniss moOA0 3aHATH 3 JUCUUIUIIHM; BUMOI 3 O(OPMIIEHHS 3aBllaHb
(moctaHOBKY 3a71a4l, METOAMKY PIILICHHS 3aa4l, AITOPUTM PIlLIEHHA 33]1a4l, TO0YyI0BY
mporpaMu 3a PO3pOOJICHUM  aJITOPUTMOM, BepudiKalilo MporpaMu, aHami3
pe3yabTaTiB, BUCHOBKH ); TOTOYHMI Ta KIHIIEBUNA KOHTPOJIb YCHIITHOCTI.

Mera Ta 3aBnaHHa AUCHUIUTIHM. OCHOBHI TOHATTS MaTEMaTUYHOIO
MOJICJIFOBaHHS cucTeM 1 mporieciB. OCHOBHI MiAXOAU 10 MOOYJOBH MaTeMaTUYHUX
monened cucreM 1 mpoueciB. HemepepBHo-nerepminoBaHi mojeni. HemepepBho-
CTOXacTU4H1 Mojeni. JluckpeTHo-nerepmMiHOBaHI Mojeni. JMCKpeTHO-CTOXaCTUYHI
mozeni. [Toxubku, K1 BAHUKAIOTh IPU MOJIEIIOBAaHHI CUCTEM Ha KOMIT IOTEPI.

Tema 1.2. MoaeroBaHHSI BUNIAJAKOBUX BeJH4uH [1, ¢. 7-21], [2 c.112- 156]

3arajibHi BIIOMOCTI IPO CTATUCTHYHE MOJICITIOBAHHS CHUCTEM 1 MPOIECIB Ha
KOMIT'FoTepi. 3arajibHa XapakTepUCTHKA METO0/1a CTATHCTUYHOTO MO/ICITFOBAHHSI.

[IceBmoBUMAAKOBI YKClia Ta MPOIIEAYPH iX TeHeparrii Ha koM totepi. [TepeBipka
SIKOCTI T€HEpaTOPiB IMCEBIOBMITAIKOBUX YKCel. MOJCIIOBAHHS BHUIAJKOBHX IOJIIM.
MojentoBaHHST AMCKPETHUX BHUIMAJKOBUX BEJIMYMH. MOJCIIOBAHHS HEICPEPBHUX
BUMAIKOBUX BEIMYUH. MOJEIIOBaHHS TayCiBChbKOT BHUIAJKOBOI  BEJIUYMHHU.
MojenoBaHHSI CHUCTEMH HEMEPEePBHUX BHIAKOBMX BEJIHMYUH. MOCTIOBaHHS
3aJICKHUX TayCIBCHKUX BUIMAJKOBUX BEJHYMH.

Tema 1.3. MoaesnoBaHHsi BUIIaAKOBHX mpouecis [1, c. 22-27], [2, ¢. 210-212,
256, 257]

CratucTU4YHE MOJICIIIOBAHHS BHUIIQJIKOBUX TIPOILIECIB Ha KOMIT tOTepi. bimuit
myM. MopenoBaHHs OUTOTO IIyMy Ha KOMIT IOTepi. MojenoBaHHS CTalliOHApHUX
BUIIAJIKOBUX TIpoIieciB. MojenoBaHHs CTalllOHApHUX BHUIIAJKOBUX IIPOIIECIB 3a
MeroaoM ¢dopmyrounx GiTbTpiB. BH3HAUYGHHS TMOYATKOBOTO 3HAYEHHS KPOKY
IHTETpyBaHHS 32 YaCOM MPH MOJCIIIOBAaHHS BUTAIKOBUX MPOIECIB. YMOBHU 301KHOCTI
MIPY MOJICTIOBAHHS BUMAIKOBUX MPOIIECIB 32 PI3SHUIICBUMU PIBHSIHHIMH.

Tema 1.4. MonesoBaHHsI CTOXacTHYHUX TudepeHIiinux cuctem [1, c. 28-
32]

CratucTiyHe MOJCNIOBAHHS CTOXaCTHYHMX CHCTEM Ha  KOMIT IOTEpi.
MopnemoBanast croxactTuunux audepenmitanx cuctem (CJC). MonentoBanHs
BUIAIKOBUX BIUIMBIB HAa cHUCTEMY. Mo/ie/IfOBaHHS BUIIaJIKOBOTO BILUIUBY HA CHUCTEMY
3a IOMOMOT00 Oiyoro mymy. BuzHaueHHs iHTEHCHBHOCTI O1710TO IMIyMy y pasi oro
3aCTOCYBaHHS y SIKOCTI MOJEJi BHUIAJKOBOTO BIUIMBY Ha CHUCTeMy. Bu3HaueHHS
MOYATKOBOI'O 3HAYEHHS KPOKY IHTErpyBaHHs 3a yacoM npu mojenoBanug C/IC y pasi
3aCTOCYBAHHSl PI3HMX MOJIeJied BHUMNAJKOBUX BIUIMBIB. YMOBU 30DLKHOCTI HpH



moaemoBanHs CJIC 3a pi3HMUEBUMHU PIBHSHHAMM Yy pa3i 3aCTOCYBaHHS PI3HHUX
MO/ieJIel BUIAIKOBUX BILIMBIB.

Tema 1.5. MeTtonn napamMeTpu4Hoi iteHTUdikamii croxacTuaHux cucrem [1,
c. 33-38], [12, c. 43-62]

3amava  igentudikamii.  Krnacudikamis — imentudikamii.  CTpykTypHa
inentudikamis. [lapamerpuuna inentudikamnis. [cHyro41 TIAX0AU 10 BUPIIICHHS 3a/1a4
i1eHTHdIKaiii cucteM 1 mpoueciB. yHKIIA BTPAT Ta ii 3aCTOCYBAaHHS IJIs1 BUPIIECHHS
3amay ineHtudikamii cucreM 1 npoueciB. DyHKUIA NOpaBIONOAIOHOCTI Ta i
3aCTOCYBaHHS JUIsl BUpILICHHS 3ajay ineHtudikauii cuctem 1 mpouecis. [loOynosa
¢yukuii  npaaonoAiOHocTi.  IcHyroui MeToaM mapamMeTpuyHoOil  ieHTHdiKamii
cToXacTHYHUX cucteM. OIIHIOBaHHS TapaMeTPiB MAaTEMAaTUYHUX MOJIEJIeH 32 METOJIOM
HallMEHIINX KBaJpaTiB, 32 METOJIOM MaKCHMMAaJbHOI MPaBAONOAIOHOCTI, 32 METOI0M
MOMEHTIB, 32 y3araJlbHEeHUM METOJIOM MOMEHTIB.

3MmicToBuii Mmoayab 2. Metoau onTumizamii

Tema 2.1. MeTonoaoriuni ocHoBu ontumizamii [1, c. 33-38]

3amauya ontumizamii. OcCHOBHI TOHATTS onTuMmizamii ¢yHkii. 3amaua
ontumizaiii. Knacudikamis ocob6iauBux Touok. HeoOXimHiI Ta HOCTaTHI yMOBHU
ICHYBaHHSI JIOKQJIBHOTO MakCUMyMy (YHKIIT oaHiel 3MiHHOT. HeoOXimH1 Ta mocTaTHi
YMOBH ICHYBaHHS JIOKaJbHOTO MIHIMyMY (yHKIIIT oaHi€eT 3MiHHOT. HeoOxiaH1 ymMoBU
ICHYBaHHSI JIOKQJIBHOTO MakKCUMyMy (yHKIT OaraThoX 3MiHHUX. HeoOXimHi yMOBH
ICHYBaHHs JIOKQJIbHOT0 MiHIMyMy (QyHKIIT OaraTbox 3MiHHHMX. JlocTaTHI yMOBH
ICHYBaHHSI JIOKQJIbHOTO MakcUMyMy (yHKIii 6aratbox 3MmiHHUX. JlocTaTHI ymMOBHU
ICHYBaHHSI JIOKQJIBHOTO MIHIMYMY (G YHKIIIT 6araTboX 3MiHHUX. MeToau onTuMi3allii Ta
ix kmacudikaris. ['pagieHTHI METOM ONTHUMI3aIIii.

Tema 2.2. Ilapamerpuuyna ineHTudikamiss CTOXACTUYHHUX CHCTEM i3
3aCTOCYBaHHAM MeTOIiB onTuMiszamii [1, c. 33-38], [12, c. 43-62]

3amadya mapaMeTpuuHOi imeHTudIKamii cTroxacTHYHUX cucTeM. OIliHIOBaHHS
napamMeTpiB MaTeMaTHYHUX MOJENEeH CTOXaCTMYHUX CHUCTEM 3a y3aralbHEHUM
METOJIOM MOMEHTIB 13 3aCTOCYBaHHSAM METOMIB onTuMizaiii. @opMyBaHHS ILTHOBOI
GbyHKIIIT I pillIeHHs] ONTUMI3aIiiHOT 3a/1a4i.

Tema 2.3. MeTonu onTumi3zaiii Ha 0CHOBI mepeTBopeHHs 3a1au4i [1, c. 33-38]
3aranbHa cxeMma pIIIeHHS 3aja4yl ONTHMIi3alii Ha OCHOBI il NEpPETBOPEHHI.
[Monsitrs mrpaduoi Pynkiii. OcHoBHI Tunw mrpadis. [lepeTBopeHHS 32 TOMOMOTOI0
mrpaduOi GyHKIIT 337291 yMOBHOI MiHIMI3aIlli y MOCTIIOBHICTh 3a7a4 0€3yMOBHOL
MiHIMi3aIlii.



CTpyKTypa HABYAJIbHOI AMCHHUILIIHU

Kinekicts rogun

JIeHHa Gopma 3a04Ha popma

Ha3Bu 3MicTOBHUX MOZTYIIB 1 TEM - -
YChOTO y TOMY YHCITi YCBhOTO y TOMY YHCIT
1 | J.p. \ c.p. 1 \ 1.p. \ c.p.
Moayas 1
3microBuii MoayJb 1. MatemaTuyHe MO/IeJIIOBaHHS NPoIeCiB i cucTeM
Tema 1.1. Bcryn. OcHOBHI HOHSITTS MaTEMaTHYHOTO 12 2 2 8 12 11
MOJICITIOBAHHS CUCTEM
Tema 1.2. MoaenroBaHHs BUMAIKOBUX BEIAYNH 12 2 2 12 9
Tema 1.3. MoenroBaHHS BUTIAIKOBUX TIPOTIECIB 12 2 2 8 12 8
Tema 1.4. MojentoBaHHSI CTOXaCTUYHUX AU(PEpEeHIIIHHUX 12 2 2 8 12 8
CUCTEM
Tema 1.5. Metoau mapameTpuyHoi i1eHTHDIKAITIT 12 2 2 8 12 12
CTOXaCTUYHUX CUCTEM
Pa3om 3a 3micToBUM Moay.Jem 1 60 10 10 40 60 50
3micToBuii Moayab 2. MeToau onrumizaiii

Tema 2.1. MeTo0JIOTIYHI OCHOBH OIITUMI3ALI] 20 2 2 16 20 20
Tema 2.2. [TapamerpuyHa imeHTU]IKAISA CTOXaCTUIHUX 20 2 2 16 20 16
CHCTEM 13 3aCTOCYBAHHSM METO/IIB ONITUMI3AIlii
Tema 2.3. Metoau ontuMizaiii Ha OCHOBI IEPETBOPEHHS 20 1 1 18 20 20
3a1ayil
Pa3om 3a 3micToBUM MoOy/1eM 2 60 S S S0 60 56

Ycboro rogua 120 15 15 90 120 106
Pa3om 3a kypcom 120 15 15 90 120 106




Temu 1a00paTopHuX pooiT

N KinpkicThb
5 /1(_; Hasga nabopatopnoi podotu TOJIMH
I 3
11 MOI[GJH.OBaHHSI BUIIaIKOBOT BEJIMUYMHU 3 PIBHOMIPHUM 2 i
pO3MOALIOM
1.2 MopentoBaHHsI rayCiBChbKO1 BUITAIKOBOI BETMYUHU 2 -
1.3 MopentoBaHHs CTAI[IOHAPHOTO BUMAKOBOTO MIPOIIECY 2 2
14 MopentoBaHHsI HENMHIHOT CTOXaCTUYHO1 AU(EpeHIIaTbHOT 2 2
CHCTEMH
15 MogentoBaHHs HENMHINHOT CTOXaCTUYHOT AU(EepeHITIaTbHOT 2 i
CHCTEMH
21 OuiHroBaHHS NapaMeTpiB HETIHINHOI CTOXaCTUYHOT 2 i
T EpeHIIaIbHOT CUCTEMH y3aralbHEHUM METOJ0M MOMEHTIB
29 OIIiHIOBaH.HSI napaMeTpiB HENHINHOI CTOXaCTUYHOT ‘ 2 2
mudepeHIiabHOl CUCTEMH y3araIbHEHUM METOI0M MOMEHTIB
23 OIIiHIOBaH.HSI Hap?,MeTpiB HEJIHIKHOT CTOXaCTUYHO]T ‘ 1 i
mudepeHIiabHOl CUCTEMH y3araIlbHEHUM METOI0M MOMEHTIB
Pazom 15 6

CamocriiiHa podoTa

Posnoain ronuH caMoCTiHHOT poOOTH ISl CTYACHTIB A€HHOT (POpMU HAaBUAHHS:
e [IIATOTOBKA 10 JEKIIHHMUX 3aHATh — 1 T0oj./1 TO. 3aHSTh;
® TITOTOBKA 70 JIabopaTopHux podit — 1 roa./1 roa. poboru;
® IIJTOTOBKA JI0 €k3aMeHy — 15 roj. Ha 1 3axij.

No KinpkicTs rogua
3/T0 Hassa temn JeHHa 3a04YHa
dbopma dbopma
1 [TigroroBka mo JeKIii 15 8
2 [TinroToBka /10 1a00OpaTOpHUX POOIT 15 6
CamocTiitHe BUBUCHHS TEM KypCy
3 OcCHOBHI ITOHATTS MAaTEMaTHYHOT'O MOJCITIOBAHHS 5 8
CHCTEM
4 MopenroBaHHS BUIIAJIKOBUX BEJIUYNH 5 8
5 MopentoBaHHsI BUTIAIKOBHX MPOIIECIB 5 8
6 MopentoBaHHs CTOXaCTUYHUX TU(PEPEHIIIHHUX CUCTEM 5 8
7 Metoau mapaMeTpHUIHOI iIeHTH(DIKAII CTOXaCTUIHUX 5 8
CHCTEM
8 MeTo0JI0T1YHI OCHOBH ONTHMI3AIil 6 8
9 HapaMeTquHa i,[leHTI/I(I)i.KaLIiSI CTOXaCTHHUX CHCTEM 6 8
13 3aCTOCYBaHHSAM METO/IIB ONTHUMi3allii
10 | Metoau onTuMizailii Ha OCHOBI IEPETBOPEHHS 3a/1a4i 8 9
11 | IligroToBKa AOMAaNIHBOI KOHTPOJIBLHOT POOOTH - 12
12 [TinroToBKka 10 eK3aMeHY 15 15
Pazom 90 106
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6. MeToau HaBYaHHS, 32c00H TiIATHOCTUKY Pe3yJibTATIB HABYAHHS TA
METO/AH IX IeMOHCTPYBAHHSA

Meronu HaBYaHHS:

e s BCIX BHJIB 3aHATh: poOOTa 3 JITEPaTypoOlO, MOSICHEHHS, IUCKYCIS,
JEMOHCTPYBAHHS,

* JIs TEKUIAHUX 3aHATh: JIEKIIisl, UTFOCTPYBaHHS;

e Ui JTabOpaTOpHUX 3aHATH: JlabopatopHa poOOTa, IHCTPYKTAX, METOIU
KOHTPOJIIO 1 CAMOKOHTPOJII0, (DpOHTaIbHE ONUTYBAHHS, KOHTPOILHI poOOTH (3a04Ha
dbopma), KOHTPOJBHI TECTOBI POOOTH MPOTPAMOBAHOTO THUMY (TEPENiK 3amuTaHb 1
MO>KJIMB1 BapilaHTH BIJTIOBIJIEH ).

3acob6amu 11arHOCTHKY 1 METOJJaMU JIEMOHCTPYBAHHS pPe3yJIbTaTiB HABYAHHS €:

* CK3aMEH;
* IOTOYHUNA MOAYJIBHUN KOHTPOJIb (JIeHHA (hopma);

* MpEe3eHTallll pe3yabTaTiB BUKOHAHUX 3aBJaHb Ta JOCIIKEHb;
* CTYJCHTCHKI MTPE3eHTAallll Ta BUCTYIIM HA HAYKOBHX 3aX0/ax.

/. @opMH MOTOYHOTI0 TA MiICYMKOBOT0 KOHTPOJII0

JlocsirHeHHs ~ cTyfeHTa  OIiHIOOTRCA  3a  100-0aibHOIO  CHCTEMOIO
VYHiBepcuTtety. [licyMKoBa OIiHKa HaBYAJIBHOTO KYpCY BKIIFOYAE B ceOE OIIHKHU 3
MOTOYHOTO KOHTPOJIIO 1 OIIHKK €K3aMeHY. Y KO>KHOT'0 KOMITIOHEHTa CBOS 4acTKa B
3arajibHii CHCTEMI OI[IHOK. Y MPOMIKHUX OIlIHKaX CTYICHT MoOke HaOpaTu Bin 60
10 90 GaxniB. Ilix KOMIOHEHTOM MPOMDKHUX OILIIHOK PO3YMIIOTHCS IMIOTOYHI OIIHKU
IPOTSATOM CEeMeCTpPy (aKTUBHICThb, Y4acTh B JUCKYCISIX; BUKOHAHHS 3aBJlaHb Ta
1HIIIE).

[ToTOouHUI KOHTPOIH MPOBOAUTHCS JIJISl KOXKHOI J1abopaTopHOi poOOTH Ta 3a
pe3yiabTaTaMi BUKOHAHHS 3aBlIaHb CcaMmocCTiiiHOT pobOotu. Bin mepenbauae
OIIIHIOBAaHHS TEOPETUYHOI IMITOTOBKY 3700yBaviB BUIIOi OCBITH 13 3a3HAYEHOT TEMHU
(y TOMy 4mCIIi, CAaMOCTIITHO OMpaIbOBAaHOTO MaTepiany) Ta Ha0yTUX MPAKTHUYHUX
HABUYOK ITiJl YaC BUKOHAHHS 3aBJaHb MPAKTHYHUX POOIT. 3apaxyBaHHS KPEIAUTIB
HAaBYAIBHOTO KYpPCYy MOJJIMBO TUIBKM TICHS  JOCSTHEHHS  PE3YJIbTATiB,
sammanoBanux PIIHJI, mo BupaxkaeTbCs B ONHIA 3 TO3WTUBHHUX OIIIHOK,
nepen0auyeHuX YUHHUM 3aKOHOJJABCTBOM.
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Kpurepii ouinroBanns 1abopaTopHoi podoTn

ban

Kpurepii oniHoBaHHs

10

Po6oTa BUKOHaHa y BCTAaHOBJICHUH TepMiH. BUKoHaHa caMOCTIiHO, YITKO
chopMynbOBaHi IIiTi, 3aBJaHHS Ta TIMOTE3a JOCIIKEHb. 3aCTOCOBYBAIINCS
KOPEKTHI METO/I1 0OpOOKH OTPUMaHUX pe3yabTaTiB. Y BUCHOBKAX MpOBeICHA
KOpPEKTHA IHTEepIIpeTallisi pe3yabTaTiB.

PoGora BukoHaHa y BcTaHOBIEHUI TepMiH. CTylIeHT BUKOHYE 1a00paTopHy
pOOOTY 3TiTHO 3 IHCTPYKIIIEI, 1HOAI MICIs KOHCYIbTAIll BUKIIAqa4a; OIMHCYE
CIIOCTEPEIKCHHS;, B IIUIOMY ITPABUIIBHO CKJIQJIA€ 3BIT Ta pOOUTH BUCHOBKH.

Po6oTa BUKOHaHA 3 TOPYIIEHHSM BCTaHOBIICHUX TepMiHiB. CTyIEHT BUKOHYE
1ab0paTopHy POOOTY 3TiTHO 3 IHCTPYKIIEI, THOMI MICIS KOHCYJIbTAIii
BHKJIa/1a4ua; OMUCYE CIIOCTEPEIKEHHS; CKIIAa€ 3BIT, 110 MICTUTh HETOYHOCTI y
BHCHOBKAX Ta TIOMHIIKH.

Po6oTa BukoHaHa 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHIB. CTy/I€HT BUKOHYE
1a0b0paTOpPHY 3TiAHO 3 IHCTPYKIIEI; CKIAJECHUN 3BIT MICTHUTh HETOYHOCTI y
BHCHOBKAaX Ta MOMUJIKH.

Po6oTa BukoHaHa 3 MOPYIIEHHSM BCTAaHOBJIEHUX TepMiHIB. CTy/I€HT BUKOHYE
nabopaTopHy M7 KEPIBHUIITBOM BUKJIaa4a; CKJIAJICHUN 3BIT MICTUTH

HETOYHOCTI Y BUCHOBKax Ta IIOMUJIKH.

PoGoTa He BuKOHYBanacs

IHoTouHuii MOAYJIbHMIA KOHTPOJIb Y opMi TeCTYBaHHS

% BipHUX
BIJIIIOBIIEN

100 90 80 70 60

50 40 30 20 10 0

Oann

15 14 13 12 11

10 8 6 4 2 0

Kpurepii oniHIOBaHHSI KOHTPOJILHOI po0oTH (3ao0uHa ¢opma)
KonTponpHa poboTa ckiIaiaeTbcs 3 JIBOX TEOPETUYHMX MUTAaHb Ta JABOX
NPAaKTUYHHUX 3aBJaHb (3a/1a4). 3a KO>KHE MUTAaHHA 3100yBad OTPUMYE MAaKCUMAJIbHO

5 OaJis.
Kinbkicth KpuTepii oniHIOBaHHSI KOHTPOJIBHOI pO00TH
Garis TeopernuHe nmuTaHHsS [MpakTrune 3aBaaHHs (3a1a9a)
BinnoBins npaBuiibHA, MOBHA, JIOTTYHA, [IpakTu4He 3aBaHHS BUKOHAHO
5 MICTHATH aHaI3, CI/ICTeMaTI/IL’TaI_I‘iIO, ~ [mpaBuBHO, 0e3 3ayBaKeHb
y3araJibHEHHS, BAKOPHCTaH1 MDKIIPEIMETHI
3B’SI3KH, MICTUTh apI'yMEHTOBAHI1 BUCHOBKH.
BianoBins B IOMy MpaBHIIbHA, OCTaTHRO |[IpakTUYHE 3aBJaHHS BUKOHAHO MOBHICTIO,
4 MOBHA, JIOTTYHA; TOMYIIEH] HECYTTEBI ajie MICTUTh HECYTT€EB1 HEJIOIKU
MTOMMJIKH Ta HETOYHOCTI Y BUKJIa/ICHH1 (BUCHOBKH, 0()OPMIICHHS TOIIO)
MaTtepiany.
BinmoBiab yacTKOBO MpaBUibHA, MICTUTh  ([IpakTHyHE 3aBJaHHS BUKOHAHO MOBHICTIO,
3 HETOYHOCTI, HEJIOCTaTHHO OOTPYHTOBAHA. ajie MICTUTh CYTT€BI IOMUJIKH Y
po3paxyHkax abo B METOTUIIL
BinmoBigb MiCTUTH 3HAYHY KUIBKICTh [IpakTruHe 3aBAaHHS BUKOHAHO YaCTKOBO
1.0  [CYTTEBUX TIOMHIIOK, HE 0o0rpyHTOBaHa. Ta MICTUTh CYTT€B1 TOMUJIKH
PO3PaxXyHKOBOTO Ta METOJHYHOTO
XapakTepy
0 3100yBay He 1a€ BiAMOBIII. [IpakTUuHe 3aBAaHHS HE BAKOHAHO
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IlincymMKoBHiT KOHTPOJIb (€K3aMeH)
Ex3amMenartiitnuii Ou1eT CKJIa1a€ThCsl 3 TEOPETUYHOTO MTUTAHHS Ta MPAKTUYHOTO
3aBAaHHA (3a7a4i). 3a KOKHE MUTAaHHS 3100yBa4 OTpuMye MakcuManbHo 10 Oartis.

KinpkicTh Kpurepii oniHioBaHHA HA eK3aMeHi
OaxniB TeopeTnuHe NUTaHHS [TpakTruHe 3aBaHHS (3a/1a4a)
Binmosine npaBuibHA, MOBHA, JIOTIYHA, [IpakTruHe 3aBJaHHS BUKOHAHO
8-10 MICTHTB aHaJIi3, CI/ICTeMaTI/I?TaII.iIO, ~ [IpaBHIIBHO, 0e3 3ayBaXKeHb
y3araJibHEHHS, BUKOPUCTaH1 MDKIIPEIMETHI1
3B’SI3KU, MICTUTh apT'yMEHTOBAHI BUCHOBKHU.
Biamosine B 1iloMy npaBuiibHa, 10CTaTHRO ([[pakTHYHE 3aBIaHHS BUKOHAHO MOBHICTIO,
5.7 |1OBHA, JIOTIYHA; JIOTMYIIEH1 HECYTTEBI ajie MICTUTh HECYTT€EB1 HEJIOJIKU
MTOMMWJIKH Ta HETOYHOCTI Y BUKJIa/IEHH1 (BUCHOBKH, 0()OpMJICHHS TOILIO)
Marepiary.
BiamoBinp 4acTKOBO MpaBHIIbHA, MICTUTD [IpakTruHe 3aBJaHHSI BUKOHAHO MOBHICTIO,
3-4  |HeTOYHOCTI, HEJIOCTATHHO OO PYHTOBAHA. ajie MICTUTh CYTTE€B1 IOMUIIKU Y
po3paxyHKax abo B METOIUIII
BiamoBink MICTHTH 3HaYHY KUTHKICTh [IpakTyHE 3aBaHHS BUKOHAHO YaCTKOBO
1.7  |CYTTEBUX NOMHIIOK, He p6rpyHT01§aHa, ‘ Ta MICTUTh CYTTEB1 TOMMJIKH
BUKOPUCTOBYETHCS HEBIPHA TEPMIHOJIOTIS.  [PO3PAaXyHKOBOTO Ta METOJIMYHOTO
XapakTepy
0 3n00yBayv HE A€ BIAMOBIIIL. [IpakTuuHe 3aBAaHHS HE BAUKOHAHO

8. Kpurepii onfinioBaHHs pe3yJibTATIiB HABYAHHS

JleHHE BigALICHHS 3a04He BiAOUIEHHS
Enement mporpamu Bua pobotu Bamu Bun pobotu Bamu
3M1 Tema 1.1 |JlabopaTtopHa poboTa 10 Jlaboparopna poboTa 10
Tema 1.2 | JIaboparopHa poboTa 10 Jlaboparopna pobota 10
Tema 1.3 | JTaboparopHa poboTa 10 Jlaboparopna pobota 10
Tema 1.4 | JTabopartopHa poboTa 10 Jlaboparopna pobota 10
Tema 1.5
[IMK Tect 15
3M2 Tema 2.1
Tema 2.2 | JIaboparopHa poboTa 10 JlaGoparopna poboTa 10
Tema 2.3 3aKI0YHE 3aHATTA
[IMK Tect 15
KP KontposipHa po6oTa 30
[TincyMKOBHIT KOHTPOJIb Ex3amen 20 Ex3amen 20
Cyma 0aJiiB 100 100
3aoxouyBajbHi 6aau:
CTATTS Y (DAXOBOMY BHIAHHI™ .....cceiiiiiiiieiiiiiiiee e s siiiie et + 20 Gauis;
y4acTh y KoHepeHIlii (Te3u JomoBinei KoHpepeHii)™.................. + 5 Oaunis.

(*3a TEMaTHUKOO TUCIIMILUTIHHN)




9. 3aco0M HABYAHHSA

HaBuanbsHuii npouec norpedye BUKOPUCTAHHSA:

— MyJIbTUME/Iia, B1I€O- 1 3BYKOBIATBOPIOBAJIBHOI, MPOEKLIMHOI amapaTypu
(mpoexTopH, eKpaHHu, CMAPTAOLIKU TOILO);

— KOMIT I0TEP1B, KOMIT IOTEPHUX CUCTEM Ta MEPEK;

— MporpamMHoro 3ade3nedeHHs (I NIATPUMKU TUCTAaHIIHHOIO HaBYaHHS Ta
1H.);

— BJIACHUX MOOUTBHUX MPUCTPOIB (CMapTHOHU, IIIAHIIETH. HOYTOYKH, TOILO);

— 010m10TeuH1 GpoHaM (MIAPYYHHKU 1 HaBYaJIbHI MOCIOHMKH, METOAMYHI
peKoMeHIaIlli, HayKoBa JiiTepaTypa TOIIIO).

10. PexomenaoBani qxepesa ingopmanii 3 gucuuiuiinm «MareMaTuuHe
MO/IEJTIOBAHHSA CHCTEM i MPOLECIiB Ta METOAH ONTUMI3AIID)

OcHoBHa JiTepaTypa

1. Meroau4Hi BKa3iBKH Ta 3aBJIaHHS JI0 BUKOHAHHS JJaOOpaTOpHHUX POOIT 3
JUCHUIUTIHA  «MaTemMaTuuyHe MOJICNIFOBaHHS CHCTEM 1 MPOLECIiB Ta METOIH
ontumizamii» [Texcr] / C. B. IIpuxoasko, H. B. Ilpuxonpko, JI. M. Makaposga,
A. B. IlyxaneBuu. — Mukonais: HYK, 2020. — 40 c.

2. TomameBchKHiA B.M. MopentoBaHHs CHUCTEM [Tekcr] /
B. M. Tomamescokuii. — K: Bunaanua rpyna BHV, 2005. — 352 c.

JlomomizkHa

3. BeposaTHOCTHBIC METO/IBI B BEIUMCIUTEILHON TEXHHUKE: YUueO. mocooue s
By30B 1o cnerl. 9BM [Tekcr] / A. B. KpaitnukoB u np.; mox pen. A.H.JleGeneBa u
E.A.Yepnssckoro. — M.: Beicm. mk., 1986. — 312 c.

4. HBanoB M.A. Teopusi, IpUMEHEHUE U OIIEHKA KauyecTBa I'€HEpPaTOpPOB
MICEeBAOCTYyYaHBIX IMOCJIE€I0BATEILHOCTEN [TekcT] / M. A. BaHoB,
. B. Yerynxkos. — M.: KYJIUII-OBPA3, 2003. — 240 c.

5. Kenpmamn, M. Teopust pactipenenennii [Texcer] / M. Kernamn, A. Ctroapt
/[ Tlep. ¢ anra. / Tlox pen. A.H.Kommoroposa. — M.: Hayka. ['n1. pex. ¢pus.-mat. awr.,
1966. — 588 c.

6. Ilommapna, JIx. CipaBOYHHK 1O BBIYMCIUTEIBHBIM METOJIAaM CTaTHCTHKH
[Texct] / Jx. IMommapy // Ilep. ¢ aarn. B. C. 3anagsoposa; [lox pen. u ¢ mpeauci.
E. M. Yetpipkuna. — M.: ®uHaHch 1 cTatuctrka, 1982. — 344 c.

7. Ilpuxonpko, C.b. MoaemoBaHHsI rayCiBChbKMX BHITQJKOBUX BEIWUYHMH Ha
ocHoBi meperBopeHHs Jlxoncona i3 cim’i Sg [Tekcr] / C. Bb. Ilpuxoawsko //
[adopmaTrka Ta MaTeMaTHUHI MeTOIH B MojemoBanHi. — 2012, — 1.2, Nel. — C. 64-
69.

8. IIpuxompko, C.b. Onenka mapamMeTpoB HETMHEHHBIX CTOXACTHYCCKUX
nudpepeHanbHbIX YPaBHEHU HA OCHOBE HOPMAJIM3UPYIONIUX MpeoOpa3oBaHUil
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[Tekct] / C. B. Ilpuxoapko // Bicauk Xapk. Har. yH-Ty. — 2012. — Ne 1015. Cep.
«Matematuune wmojentoBaHHs. [HopMmariiiHi  TeXHOJOTi. ABTOMAaTHU30BaHI
CUCTEMHU YIpaBIiHHA», Bull. 19. — C. 276-282.

9. Ilpuxompko, C.b. BuxopucranHs mneperBopeHHs JI>KOHCOHa s
OTpUMaHHS BHUMAJKOBUX YHCEN 3 PIBHOMIPHUM pO3MOAUIOM 3a 3HAYEHHSMHU
BUIIAJAKOBOI BEJIMYMHHU 3 JMOBUIBHUM po3smoaiioMm [Tekcr] / C. B. Ilpuxoxpko //
Cuctemu 06po0ku iHpopmariii. — 2012. — Bumn. 4 (102), T.2. — C. 128-130. — ISSN
1681-7710.

10. Tlpuxonpko, C.b. MopentoBaHHSI 3aJIGKHUX TayCiBCHKUX BHITaIKOBHX
BEJIMYMH HA OCHOBI JEKOMMO3MUIIi KOpENSAiiHOT MaTpulll Ta NEepeTBOPEHHS
Jlxoucona [Tekcr] / C. Bb. Tlpuxompko // TIpoGiembl uHGMOPMAIIMOHHBIX
texunosoruid. — 2013. — Ne2 (014) — C. 75-77. — ISSN 1998-7005

11. Ilpuxoapko, C.b. MoaentoBaHHsI TayCiBCHbKUX BUITAJIKOBUX BEJIUYUH 13
BUKOpPUCTaHHAM nepeTBopeHHs JxxoHcoHa 13 cim’i Sy [Tekct] / C. b. [Ipuxoasko //
[npopmatuka Ta MaTeMaTuyH1 MeTOU B MojemoBanHl. — 2015, — 1.5, Ne.1. — C. 92-
97.

12. Tlpuxoapko, C.b. Meroauvni BKa3iBKM Ta 3aBJaHHS J0 BUKOHAHHS
nabopatopHux poOiIT 3 auciuiuiing "OOpoOka EKCIepUMEHTAIIbHUX JlaHMX Ha
xomi totepi" / C. b. Ilpuxoaeko, JI. M. Makapoga, K. C. [lyrauenko. — Mukomnais:
HVYK, 2018. - 76 c.

13. Ilyraues, B.C. Teopus ctoxactuueckux cuctem: Yue6. [locobue [Tekcr]
/ B. C. Ilyraues, Y. H. Cuaumun. — M..: Jloroc, 2000. — 1000 c. — ISBN 5-88439-
146-3.

14. Cutnik, B.®. Imitaniiine monemtoBanusi: Hapu. mocionuk [Texcr] /
B. ®. Cutnik, H. C. Opnenko. — K.: KHEY, 1998. — 232 c.

15. ®@opcaiir, J[>x. MammHHbBIE METOIbI MATEMATUYECKUX BhIUMCIECHUN [ TeKCT]
| Ixx. dopcaiit, M. Manbkonsm, K. Moynep. — M.: Mup, 1980. — 279 c.

16. Prykhodko6 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

17. 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
Indopmaniiini pecypcu B iHTepHeT
1. IIpuxompko C.b. MogemtoBaHHS TayCIBCBKMX BHITQJIKOBUX BCIIMYMH Ha

ocHOBI meperBopeHHs J)koHcona i3 ciMm’i Sg [EmektponHuit pecypc] /
C. b. Ilpuxoxawko // InpopmaTrnka Ta MaTeMaTHIHI METOIU B MojeoBaHHi. — 2012.
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3. Ilpuxompko, C.b. MojentoBaHHs rayCiBChbKMX BHUNAJKOBUX BEIUYUH 13
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https://www.researchgate.net/publication/307212325 SIMULATION_OF_GAUSS
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etvorenna_Dzonsona_iz_sim%27i_SU_S B _Prihodko_Informati

4. Creuenko, 1.B. MogentoBanHsi cucteM: HaBd. NMOCIOHUMK [EnekTpoHHUMN
pecype] / 1. B. Crenienko. — Yepkacu: YJ1Y, 2010. — 399 ¢. — Pesxkum jmocTymy:
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&Z211D=&Image_file_name=DOC%2FRE0000097.PDF&IMAGE_FILE_DOWN
LOAD=1
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6. Cutnik B.®. Imitamiiine monentoBanus: Hapu. mociOnuk [EnexTpoHHMIA
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7. Prykhodko S.B. Modeling a dependent variable of non-linear regression on
the basis of normalizing transformations [Enextponnuii pecypc] / S. B. Prykhodko,
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JopaTok A

IIuTaHHs 1151 MOAYJBHOT0 KOHTPOJIKO 3HAHb TA €K3aMeHY 3 IMCUHILIIHU
«MaTeMaTHYHe MOJICJTIOBAHHS CUCTEM i MpoueciB Ta MeTOAU ONTUMI3ALiiD»

3micToBuii MoayJb 1. MaTemaTHyHe MO/ IIOBAHHS NPOLECIB i cucTemM

[Ilo Take MmaTeMaTUYHE MOJIETIOBaHHS (MOJIEb, CUCTEMA, MpoIiec)?

[TpuHIIUT CHCTEMHOTO MiIX0AY B MOJICIIIOBaHHI CUCTEM.

OCHOBHI MAXOAU 10 MOJIETIOBAHHSI CUCTEM.

OCHOBHI MIXOH /10 MOOYTOBM MaTEMaTUIHUX MOJIEIICH.

HenepepBHo-aeTepmMiHOBaH1 MOJIEI.

HenepepBHo-cTOXacTUUHI MOJIEIII.

JIMCKpeTHO-1eTepMIHOBaH1 MOJIEII.

JIMCKPETHO-CTOXaCTHYHI MOJICITI.

[ToxuOKw, SIKi BAHMKAIOTh ITPU MOJICTFOBAaHHI CUCTEM Ha KOMIT FOTEPI.

10.110o Take BUMaiKOBa BEJIMYHUHA?

11.110o Take ¢yHKIIISA pO3MOALTY BUMIAKOBOI BETUYMHU?

12.51ka BUnajgkoBa BeJIMUYMHA € HEIEPEPBHOIO?

13.11]o Take MUIbHICTH IMOBIPHOCTI HEMEPEPBHOT BUMIAJAKOBOT BEJIMUUHN?

14.Bix sikoi KUIBKOCTI TTapaMeTpPiB 3aJIeKUTh PIBHOMIPHHU pO3Mo1i?

15.111o Take gOBipYa UMOBIPHICTH, PIBEHb 3HAUUMOCTI?

16.111o Take nceBAOBUITAAKOBI Ynca?

17.Yum BiZIpI3HAIOTHCS TICEBIOBUIAKOBI YHCIIa B/l BUIIAIKOBHUX?

18. Ha3BiTh criocOOM reHepyBaHHS BUIMAIKOBUX YHCEIL.

19. HaBenith OpUKIaa  JIHIHHOTrO KOHTPYEHTHOTO reHepaTopy
NICEBJIOBUMAKOBUX YUCEN.

20.JInms  yoro  3HIMCHIOETBCS  TepeBipKa  SIKOCTI  TI'eHepaTopiB
NICEBIOBUNIAIKOBUX YUCET?

21. Sk mepeBIpsIOTH SIKICTh T€HEPATOPIB MCEBAOBUTIAIKOBUX YHCEIT?

22. 5Ixi mapamMeTpu XapaKTepHU3yIOTh SKICTh T€éHepaTopa MCEBIOBUNIAIKOBUX
yucen?

23.UuM BiIpI3HSAIOTHCS OILIHOYHI TECTH Bij TpadiuHUX TECTIB?

24.B yomy moniArae mepepara OI[iIHOYHUX TECTIB?

25.TloscHith kpuTepiii ¥ (kputepiii ITipcona).

26.51k BU3HAUMTH KPUTHYHE 3HAYECHHS 2 ?

27.I1osICHITH CyTh METOTY BiIOpaKyBaHHSI.

28.B yomy HEOIIKN METOY BiIOpaKyBaHHS?

29.5Ixy BuOiIpKy BBa)KAIOTh MaJIOIO (BEITUKOI0)?

30.3a SKUM KpUTEPiEM MOXKHA TIEPEBIPUTH TIMTOTE3Y BITHOCHO HOPMAJIBHOCTI
3aKOHY PO3MOLTY HMOBIPHOCTEH Yy pa3i BEIUKOI (Mayioi) BUOIpKU?

31.4x BuW3HAYMTH BUOIPKOBY AUCHEpPCitO0 (HE3MINMIEHY TOYKOBY OIIIHKY
aucTepcii) Ta TOYKOBY OIIHKY CEPEIHBOTO KBAJAPATUYHOTO BIIXUICHHS
BUTIAJIKOBOT BETUINHU ?

32. Slk 3HaliTH OL[IHKU NTapamMeTpiB po3noauty ['ayca 3a ricrorpamoro?

CoNoOR~LNE
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33.11lo Take noBipuMii iHTEpBaJ, AOBIpYa HMOBIPHICTh, PIBEHb 3HAYMMOCTI?

34.51k BU3HAYaIOTh JIJIs1 HOPMAJIBHO1 F'€HEpaIbHOI CYKynHOCTI o %-Bi AOBIpYI
IPAHUIll TOYKOBOT OI[IHKA MAaTEMAaTUYHOTO CIIOA1BaHHS?

35. Sk BU3HAUAIOTh JJIsl HOPMAJIbHOT F€HEPANIbHOI CYKynHOCT1 o %-Bi AOBIpUl
I'PaHUILIl TOYKOBOI OL[IHKH CEPEIHBOI0 KBaIPATUYHOIO BIAXHUIIECHHS?

36. 1o Take KBaHTUJIb PO3MOALTY?

37.111o Take BUMaAKOBUH mporuec?

38.51k1 npumnymieHHs: BAKOPUCTOBYIOTh IIPU aHAJII31 BUNIAAKOBUX MPOLECIB?

39.JlaiiTe BU3BHAUEHHS CTAl[IOHAPHOT'O BUIIAIKOBOT'O MPOLECY Y MIUPOKOMY Ta
BY3bKOMY PO3YMIHHI.

40.ITosicHITh BIACTUBICTH €PrOJIMYHOCTI.

41.111o Take kopensuiitHa QyHKIs?

42.11lo Take criekTpayibHa MUIBHICTH?

43.111o Take Gimuit rym?

44, SIx MoaentorTh O1IHiA Irym?

45.111o take croxactuune audepenuiiine piBasaaus (CUP)?

46. Inst woro C/IP 2-ro nopsinky neperBoprooth y cucremy nsox CIP 1-ro
NOPSIAKY?

47.Tlosicuite metonn Elinepy.

48. SIk BU3HAYUTH TIOYATKOBE 3HAYCHHS KPOKY IHTEIpYBaHHS 3a YacoM At ?

49. Slk 0OpaTu KpOK IHTErpyBaHHS 3a 4acoM At 1Jii HOBOTO POTroHY?

50.flkuit  kpuTepiii 30DKHOCTI BHKOPHCTOBYIOTH TIPU  3HAXOJKCHHI
gucenbHoro pimmenHs C/IP 3a merogom Eitnepa?

51. fIxy cucTeMy Ha3MBalOTh CTOXACTUYHOIO JU(EepEeHITIaTbHOK CUCTEMOIO?

52.HaBeniTe mNpuKIA] MAaTeMAaTHUYHOI MOJEIN, SIKa OMNHCY€E TOBEIIHKY
JTUHAMIYHOTO 00’ €KTY MPH i1 Ha HHOT'O BUITAIKOBUX BILJIUBIB.

53.UoMy y SKOCTI MOJIeJll BHIIaJIKOBOTO BIUIMBY Ha CHUCTEMY MOXHA
BUKOPHUCTOBYBATH OLTHI TITyM?

54. Sk 3A1MCHUTH MOJIETIOBAHHS BUIIAJKOBOTO BIUIMBY Ha CHUCTEMY 3a
JIOTIOMOT00 O1710TO HIyMy?

55. 5k 3HaWTH IHTEHCHBHICTH OLIOTO IIyMy Y pa3i HOro 3acTOCyBaHHS Y
SIKOCT1 MOJIEJTi BUTIaJIKOBOTO BILUIUBY HAa CHCTEMY?

56.3amaya inentudikamii. Knacudikamis inentudikarii.

57.3amayva mapamMeTpuUIHOi imeHTH]IKaIlii CTOXaCTHYHUX CUCTEM Ta METOIH 11
pilIeHHS.

58.3amaua inentudikamii. Knacudikamis inentudikarrii.

59. CtpykrypHa ineHTudikaris.

60. [TapameTpuuHa ineHTUDIKAITIS.

61. Ilizxoau 10 BUpIICHHS 3a/1a4 iqeHTH(IKAIlI] CHCTEeM 1 MpoIIeciB.

62. DyHKITisA BTpAT Ta ii 3aCTOCYBAHHS ISl BUPIIICHHS 3a7ad iIeHTHdIKAIlIT
CHUCTEM 1 MPOIIECIB.

63. DyHKITIT MpaBAONOAIOHOCTI Ta i 3aCTOCYBaHHS JJIsS BUPIIICHHS 3a7a4
inenTudikaii cucTeM i mporecis.

64.1loOynoBa ¢yHKIIiT TpaBaONO110HOCTI.

65. IcHyr041l METO/IU MTapaMeTPUUHOI 1IeHTU]IKAI[lT CTOXAaCTUYHUX CUCTEM.
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66. O1iHIOBaHHS MapaMeTpiB MaTeMaTUYHUX MOJelied 3a METOJ0M
HaMEHIINX KBaJIPaTiB.

67.OLiHIOBaHHA TNapaMeTpiB MaTeMaTHYHUX MOJENe 3a MEeTOoAO0M
MaKCUMaJIbHOI IPaBAONOAI0HOCTI.

68. O11iHIOBaHHS MTapaMeTPiB MAaTEMATUYHUX MOJIENICH 32 METOJJOM MOMEHTIB.

3micToBuii Mmoayab 2. Metoau onTuMi3zamii

3anaya ontuMizanii. OCHOBHI MOHATTS ONTUMIZAIlT (yHKIIIL.

['panienT QyHKIII.

Marpuus I'ece.

3amauda ontuMmizanii. Knacudikaiiis oco0IMBUX TOUOK.

HeoOxigHi Ta pocTtaTHI yMOBM ICHYBAaHHS JIOKQJIBHOIO MaKCHUMyMY

GyHKIIT OHIET 3MIHHOI.

HeoOxingH1 Ta JOCTaTHI YMOBH ICHYBaHHS JIOKaJbHOTO MIHIMYMY (DYHKIIIT

OJIHI€T 3MIHHOI.

7. HeoOxigHi yMOBU iICHYBaHHS JIOKAQJbHOT'O MakKCUMyMYy (yHKIIIT 0araTbox
3MIHHUX.

8. HeoOxinHi yMOBHM ICHYBaHHS JIOKaJbHOTO MiHIMyMYy (PYHKIIi GaraTbox
3MIHHUX.

9. JlocTaTHi yMOBHU ICHYBaHHSI JIOKQJbHOIO MakCUMyMy (yHKIIii 6aratbox
3MIHHUX.

10.JocTaTHi YMOBH ICHYBaHHS JIOKaJbHOT'O MIHIMYMY (PyHKIIIi 6aratbox
3MIHHUX.

11.Metoau onTuMizaltii Ta X Kiacudikaris.

12.I'pagieHTHI METOAU ONTUMI3AILI].

13.Metoau onTuMizallii Ha OCHOBI IEPETBOPECHHS 3a/1adi.

14.ITopiBHsUTEHUH aHAJi3 METOIB ONTUMI3aIIii.

15.3acTocyBaHHS METO/IB ONTUMI3allii 70 PIIICHHS 3a/adi MmapaMmeTpUIHOL
inenTudikaiii (OIiHIOBAaHHS IMApaMETPiB MaTEMAaTHIHUX MOJIEIIeH).

16. OuiHIOBaHHSI TTapaMeTPiB MAaTEeMAaTUYHUX MOJEJEeH 3a y3aralbHEHUM
METOJIOM MOMEHTIB.

17. 1o € pe3yapbTaTOM MHOXEHHSI BEKTOPY pAJIKa Ha KBaJIpaTHY MATPHIIO?
SIka ymoBa npu 11bOMy TOBUHHA BUKOHYBATUCA?

18. 1o € pe3ynbTaTOM MHOXEHHSI BEKTOPY PsAAKa Ha BEKTOp CTOBMUYUK? fka
yMOBa MPH I[bOMY TOBUHHA BUKOHYBATHCS ?

19.1Ilo € pe3ynpTaToM TPaHCIIOHYBAHHS BEKTOPY psiaKa?

20.51x BU3HAYA€ETHCS BaroBa MaTpHILs?

21. SIx BU3HAUUTH 3BOPOTHY MATPHITIO?

22.111o BU3HA4aIOTh €JIEMEHTH BaroBOi MaTpHUIli?

23. SIx BU3HAYAIOTHCS €IEMEHTH KoBapiariitHoi MaTpuiri?

24.Y yomy mepeBara y3arajJbHEHOI'0 METOJly MOMEHTIB B MOPIBHAHHI 3
METOJIOM MaKCUMaJIbHOI MPaBIONOAIOHOCT] (METOOM MOMEHTIB)?

25. B yomy mossirae HEAOMIK y3araTbHEHOTO METOTy MOMEHTIB?

ARl A

o
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26.3aranpHa cxema pilleHHs 3a/1a4yl ONTUMI3allli Ha OCHOBI ii IEPETBOPEHHS.

27 onstrs mrpaduoi pyHkuii. OCHOBHI TUNH WITpaQiB.

28.IlepeTBopeHHss 3a pomnomororo mrTpadHoi (yHKLII 3aaadl  yMOBHOI
MIHIMi3alli y NOCIAOBHICTh 3aJ1a4 0€3yMOBHOI MiHIMI3allli.
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