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1. CTPYKTYPA JUCIIAILJIIHUA TA PO3ITOALJ T'OAUH 3A TEMAMU
(TEMATHYHUMH IIJIAH)

Jlnst BuBYeHHs qucuuiiiny BiaBoauteess 90 rox. / 3 kpeautu €EKTC (nekuiii — 16 rox.,
IPaKTUYHUX 3aHATh — 12 roA., caMoCTiifHOI po60TH — 62 ToJ.), MiACYMKOBUN KOHTPOJIb
— 3aliK

Kinbkicrs roaun

Vewvoeo

3 HUX:
HagBa e 200UH / ﬂe;f-'_ npaK_. ca_)",ioc_ ¢OpMa
i yii MUyHi mitiHa KOHTPOJII0
Oumie 3anammsa | poboma
/ MK acnipanmis
Tema 1. KoHuenrtyanbHi acnexkTH T, 113, I,
3aCTOCYBaHHS MaTeMaTUYHOTO 4 ) 0 5 [1p
MOJIEJTIOBaHHSI B HayKOBIH
TSITBHOCTI
Tema 2. OnTumizaniiini Monaeni T, 1113, I,
M TUHHI Mogedl 0 | 4| 2 14 A
Ip
Tema 3. MareMaTuuHi Mozei 26 4 6 16 T, 113, I,
IIPOTHO3YBaHHS I[Ip
Tema 4. ExkcneptHi MeTomu T, 1113,
MOJEJIIOBaHHS B HAyKOBOMY 40 6 4 30 Ip, IT, MK
JOCTIKEHH]
ITiICyMKOBHI KOHTPOJIb — 3aJIiK
Pazom 90/3 |16 ] 12 | 62 X

Hpumirka: T — tectyBanns; I3 — BMKOHaHHA iHAMBIAYaJTbHUX OMAllIHIX 3aBaaHb; I1 — nepesipka
IHAMBiAyanbHUX 3aBAaHb; IIp. — nmpe3eHTauis inaMBinyansHoro 3aBaanHs; MK — Moay/IbHHUIA KOHTPOITB.




2. TEMATHKA TA 3MICT JEKIITHAX, TPAKTAYHUAX
(CEMIHAPCBKHX) 3AHSITh I CAMOCTIHOI POBOTH 3I0BYBAYIB

PesyabTaTu Hapuajbna gisibHicTs! PoGounii
HABYAHHS B -
Ba4ia, roa
1 2 3
3l{aTH= Tema 1. KoHuentyajbHi acnekTH 3acTOCYBaHHs
OCHOBHI — THIH | pmaTeMaTHYHOr0 MOAEJIIOBAHHS B HAYKOBIii AisILHOCTI.
MaTeMaTHYHHUX
MOI[GIIG.I\/'I ) Jleknis 1. Konnenmis MaTeMaTHYHOr0 MOJETI0BAHHSA 2
IIPOLIECIB i cHCTEM TLnan nexuii
1. TIoHATTS MOAEIN i MOIETIOBAHHS.
) 2. MaremaruyHa MOZieNb, OCHOBHI €TaIy MpoLEecy MOJCIIOBAHHS.
BmiTn: 3. Knacudikamis Mmonenei.
BUKOPHCTOBYBATH | 4 (OcHOBHI THIIM MaTeMaTHIHHX MOZEICH.
MEATENTITERH 5. Etanu MareMaTHYHOTrO aHaJI3y MPOIIECIB, IBHII, 00’ €KTIB 1 CHCTEM.
METOIH
AOCIIIRCHEA Cnucok peKOMEHI0BAHHX [IKePeJT:
PIBHOMAHITHEX | (). 000 e 3
IPOTICCiB. Jlooamxkosuii: 6, 7.
CamocrTiiiHa po6oTa: onpanroBaHHs MaTepialy JeKIii, 03HalOMIICHHS 2
3 OCHOBHOIO Ta [OJATKOBOIO JIITEpPaTypolo, IHTEpHET-pecypcaMH,
BUKOHAHHS 1HJUBIlyalbHUX 3aBJaHb 3 BUKOPUCTAHHSIM KOMII IOTEpA.
Inousioyanvna poboma:
3a TeMolw  gucepranii BH3HAYATH MOXJIMBI  3aCTOCYBaHHS
MaTeMaTHYHOTO MOJEIOBAaHHS Yy IIOTOYHOMY HayKOBOMY JOCIIiKEHHI
3 METOI0 OTPHMAaHHS HOBUX KUIBKICHHX Ta SIKICHHX XapaKTEPUCTHK
00’€eKTy HociipkeHHs. BiTokpeMUTH Ta OTTHCATH eTalu:
- BHU3HA4YCHHS 00’€KTa MOJAETIOBAHHS,
- 30ip Ta miAroToBKa BUXiAHOT iHpopMaLii mpo 06°€eKT;
- BH3HAYEHHS METH MOJICITIOBAHHS;
- 1no0yznoBa IECKPUITUBHOI MOZENi 00°€KTa;
- nobynosa popMmanizoBaHoi Mojieli 00 €KTa;
- moOynoBa MaTeMaTU4HOI MoJeNTi 00 €eKTa;
- TIepeBipKa aJleKBaTHOCTI MOJeNi 00°€KTa.
3uaru: Tema 2. Onrumizaniiini moaesi
OCHOBHI 33724
OCHOBHI Jlekuis 2. OnTumizauiitni MmoaeJi 2
MPUHIIAITA IInan aexuii
no0yIoBH 1. CytHicTh Teopil onTHMi3aIlii.
MareMaTH4yHuX | 2. 3arajbHa 3aJaya JiHiHHOrO MporpaMyBaHHSI.
MojieNei; 3. Meroau po3B’si3yBaHHS ONTHMI3AIiHHUX 3a1a4.
METOAU 4. TlporpamHi 3aco0u onTUMi3aIlil MAaTeMaTHYHHX MOJIEIIEH.
JOCITI JKSHHS
ONTHMI3aliHHUX Jlexnis 3. Mogeni gociaKeHHA onepanii 2
MOJIENIEH CUCTEM ILnan gexmii
1. Mogeni mijTo4YrCIIOBOI ONTHUMI3AIlT
2. 3apava npo mpu3HAYCHHS.
3. TpancnoprHa 3anava.
4. Mopeni 6araTokpHTepiaIbHOI ONTHMI3AIL].

'+20% iHTepaKTMBHUX METOiB HABYAHHS BHAIJICHO Kypcueom
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BmiTu:

Cnucox PEKOMEHAOBAHUX KEpPeEJI:

3MIHCHIOBATH OcHogHuii: 4.
MaTeMaTu4Hy | /[ooamkosuii: 5, 8, 9, 12, 13.
TIOCTaHOBKY Ta | [umepHem-Odicepena: 16, 17.
pO3B’A3yBaTH Camocrilina po6oTa: onpauioBaHHs MaTepiany JeKIiH, MiAroOTOBKa 10 14
3amaui NPaKTAYHOIO 3aHATTS 3 TEMH, O3HAalOMIIEHHS 3 OCHOBHOIO Ta
onTUMi3amii NOJATKOBOKO  JITEpaTypolo,  iHTEpHET-PECYypcaMM,  BHKOHAHHS
IIOKa3HUKIB; iHIII/IBiI[yaJIBHI/IX 3aBIaHb 3 BHKOPUCTAHHSIM KOMII IOTepa, IMiJrOTOBKA
KOPHCTYBATHCS | 110 TECTYBaHHS.
NPUKIaTHUMHA | [HOugioyanvHa poboma.
nporpamamu MS | 3a maykoBum HalpsAMOM JHcepTalii BU3HAYMTH KPUTEpIl, sAKi CIrif
Excel, MathCAD, | ontnmisyBath Ta 0OMeXeHHs, sKi HAKIAAeHi BHYTPIlIHIMH Ta
Maple nns 30BHIIHIMM yMOBaMM (GYHKUIOHYBaHHS 00 €KTy JOCIiUKECHHS.
no0yI0BH i 3nificHuTH etanu GopMyBaHHs ONTHMI3aLiiHOT Moeni:
AOCTIDKEHHS - BU3HAYUTH 3MiHHI Mozeni x/, x2,..., xn ;
ONTHMI3aNifHIX - BU3HA4YUTH OOME)XEHHS Ha YHCJIOBI 3HAYEHHS 3MIHHHUX,
Mozenen - 3amUcaTd MaTeMaTH4HHH BHpa3 Iib0BOT QYHKIIIT;
- CKJIaCTH CHCTeMY O0OMEXEHb 3ajaui;
- 3amMcaTH CKJIAQJOBi YacTMHM MOJENI y BHIVISAI IUTBOBOT
(ynxuii, cucreMn oOMexeHb Ta 06MeKeHb Ha 3MiHHI MOJEJI.
IIpakTuyne 3ausaTTa 1 2
Onrumizaniiini meroan i mogeJti
Mera: noOynoBa MaTeMaTHYHUX MOJIEIIEN ONTHMI3aLiHUX 3a1a4 Ta X
[IporpaMHa peaizartis.
3aBaaHHsA: Ons 3a0anoi deckpunmuenoi modeni cxracmu mMamemMamuyny
MoOens i 30iticHumu i onmumizayiio & npozpamuux cepedosuwax Microsoft
Excel, MathCAD, Maple.
3Ha}m: . Tema 3. MaTtemaTH4Hi MoJeJi NporHo3yBaHHs
OCHOBHi Mojei
Ta METoIn Jlexuis 4. MaTemaTH4uHi Mozesti Kopesiuiino-perpeciiiHoro 2
IIPOTHO3YBAaHHS aHaJTi3y
Ta IIePEBIPKH IInan gexmii
SIKOCTI H 1. OcHoBH KOpenALifHO-perpeciiHoro anamisy.
KOPEKTHOCTI 2. Amayi3 4acOBHX Ta IPOCTOPOBHX PSAIiB.
MaTeMaTH.‘IHO'f 3. Meroau niHiffHOTO perpeciifHoro anamisy.
Mozen; 4. Heninilini Ta 6aratodaktopHi KopensuiitHo-perpeciiini Mozmeri.
Bwmirn: Jlexuist 5. locaikeHHs IKOCTi MATeMATHYHUX MoeJIeil. 2
BHUKOPHCTOBYBATH ILian JeKuii
OCHOBHI MeTOMM | 1, Kpurepii sikocTi MareMaTHuHEX MOAENeiA.
NIPOTHO3YBAHHA; | 2. [ToMmIKa MOzel.
AOCIIDKYBATH | 3, KoedinieHTn AeTepMinamii Ta KOpesil.
AKICTS, 4. ITlepeBipka Moei Ha aJeKBATHICTE.
alCKBATHICTE Ta | 5, [lepeBipKa 3HAYYWIOCTI KOe(illieHTIB MOzEIi.
3HAYYIIiCTh
MELEMATRTEIx Cnucox peKOMeHI0BaHHX [JKEpelL:
MOACHEK OcHognuii:1.
Hooamxoesuii: 8, 10.
Iumepnem-ooicepena: 14.
Camocriiina po6oTa: onpairoBaHHs MaTepiay JIEKIii, mAr0TOBKA 10 16

IIPAaKTUYHUX 3aHATH 3 TEMH, 03HAHOMJICHHS 3 OCHOBHOIO Ta A0AATKOBOIO
JTEPaTypolo, IHTEPHET-PECYPCAaMH, BHKOHAHHS IHIUBINyaIbHUX
3aBJIaHb 3 BUKOPUCTAHHSIM KOMII'IOTEPA, MiATOTOBKA JI0 TECTYBAHHS.
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Inougioyanvra poboma:

1. 3a HAyKOBMM HampsMOM IucepTalii BU3HAYUTH MOKa3HUKHU, NI
SIKHX CJIiJI BA3HAYMTH IIPOTHO3HI 3HAYEHHS Ta IHTepBAJIM CTIHKOCTI
IPOTHO3HUX OLIHOK.

2. OO6rpyntyBatH ab0 CHOpOCTYBaTH JOPEYHICT BHOOpY M
IPOTHO3yBaHHs JIIHIMHOI KOpeNALiiHO-perpeciiHoi Moaeni.

3. Buxopucraru cucremy Curve Expert pns BUOOpY ONTUMAaTbHOL
MOJIeJTi TIPOTHO3YBAaHHS IAHUX Y AUCEpTallifHOMY JOCIIIKEHH]

4, 3OiCHATH IEpeBipKy MOJIeTi Ha aJeKBaTHICTb 3a KpHUTEpieM
dimepa.

5. 3pificHuTH TepeBipKy 3HauymocTi koedilieHTiB Mozeni 3a
kputepieM CTbIOJICHTA.

IpakTuune 3auarTs 2
Mopeani kopeasiiiiHo-perpeciiiHoro anamisy
Mera: 100y10Ba IPOrHO3HUX MOJE/EH y BUIVIAI JiHIHHUX QyHKITIH.
3aBaaHHS:

ITocmanoeéka 3adaui. na OCHOGI CMAMUCMUYHUX OAHUX
noOyoysamu eKOHOMIKO-MAMeMamuiHy Mooellb NPO2HO3Y 3ANeHCHOCMI
noxasnuka Y 6i0 paxmopy X. [{ns obuucrenna xoegpiyienmie mooeni
suKopucmamu.

a) Memoo HamAZHYMoi HUMKU,
6) memoo cym;
8) MemoO HAUMeHUUX K8aopamie.
Ob6uuciumu npocHo3He 3HA4YeHHS NOKA3HUKA OJid 3a0aH020 3HAYEHHS
gaxmopy. [lobyoysamu 6 0OHili cucmemi KOOPOUHAM.:
1) moukoeui epagix NOYAMKOBUX CIMAMUCTIUYHUX OAHUX,
2) epagixu pezpeciiinux npAMUX, OMPUMAHUX PISHUMU MEMOOAMU;
3) npocHO3Hi 3HAYeHHS NOKA3HUKA, OMPUMAHI PIZHUMU MEmMOoO0amu

IIpakTnune 3anarrTs Ne3
HeJiniiine nporuHo3yBaHHsl.
Merta: onaHyBaHHS METOXIB HEJiHIHOrO perpeciifHoro aHanizy.
3aBaaHHs:

1. ITobyoysamu 6 cucmemi KOOPOUHAM MHOIICUHY MOYOK 8i0NOEIOHO 00
c6020 éapianmy (moykosuii 2pagix).

2. Buxopucmosgyiouu 3aMinu 3MIHHUX 36ecmu  3a0aHy HeNIHitHY
pezpeciio 00 NiHIUHOI.

3. 3anucamu gpopmynu ons obuucienns xoegiyieumie a i b wyxanoi
HeniHiuHOol pezpecii.

4. Cxnacmu 6 MS Excel mabnuyio ons obuucienus koeghiyicumie a i
b.

5. 3anucamu ompumane pigHsaHHA HeNiHIUHOI peepecii, obuuciumu
PO3PAXYHKOGI 3HAYEeHHA YD Ons 3a0aHuUX 3HA4eHb X, NOPIGHAMU iX i3
OGHUMU 3HAYEHHAMU ).

6. 3natimu npozno3zogane 3nayenus Y 01 3a0aH020 3HAYEHHS X.

7.Ilo6yoyeamu na moukosomy epaghiky (0us. n. 1) ompumany
HeNIHIUHY KPUGY.

8. Buxopucmamu cucmemy Curve Expert 0ns nouityky Haukpaujo2o
HeNIHItIH020 HADIUIICEHHA MOOeI.

IIpakTuune 3ansarTrs Ned
JocaimkeHHs IKOCTI MAaTEMAaTHYHUX Mo/aeJieit
MerTa: nepeBipka KpUTepiiB IKOCTI MOJENeEH.
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BaBnanns: Ha ocunosi cmamucmuunux Oanux ¢axmopy X ma
nokasnuka Y (X — nopaokoeuti Homep micays, Y — po3opibHuiu
moeapoobie), 3Hatimu HauKpawull 6U0 MamemamuyHoi QYHKYii, AKull
gioobpadicac  3anedcHicmv  nokasHuka Y 6i0 ¢hakmopy X 3
BUKOPUCMAHHAM OCHOBHUX XApaKmMepucmuk sKkocmi mooeni. Buxiowi
0aHi ma ix nepemeopenHs 0aHi 6 mabauyi.

3uaru: Tema 4. ExcniepTHi MeTOaH MOAeTIOBaHHSI B HAYKOBOMY
. PUHIHIIH ROCTiAKeHH]
iepapXxi4Horo
Hixomy 10 Jlekuist 6. MeToau paH:KyBaHHSI aJIbTePHATHB 2
PO3B’sI3yBaHHS Ilnan nexuit
CKJIQHUX 1. JlexoMmmo3uirist mpoOyieMH.
cucTeMHHuX 3anay;, | 2. [1oGynoBa iepapxiunoi Moneni.
kputepii sikocti | 3. EKclepTHE OLIHIOBaHHS IepeBar
Ta 00’ekTHBHOCTI | 4. Meton anani3y iepapxiii.
eKCIIEPTHHX 5. Po3paxyHOK MipH y3ro/pDK€HOCTI BUCHOBKIB.
., OIlIHOK;
iHaMBiMyaNbHI TA Jleknia 7. MaTemaTH4Hi MoeJIi NPHITHATTSA pilleHb 5
TpyIOBi KpUTEpii _ ~ Ilnan gexuii
NPUHHSTTS 1. I[onygmm, e@eKTI/IB.Hl Ta ONTUMAIbHI PIlIEHHS.
pillleHs B yMOBax 2. ImpuBinyanpHuii BUOip B yMOBaxX HEBU3HAYEHOCTI.
Hesm3nauenocti | 3- Kputepiii Banpna (mecumizmy).
4. Kpurepiit CeBimxka (BTpar).
5. Kpurepiit baiteca (ontumizmy).
BmiTh: 6. Kpurepiii ['ypBina (ontuMmizmy-necumizmy).
BHKOPHCTOBYBATH 7. Kpurepiit Jlanmaca (MakcuMyMy ce€peHBOTO BUTpAIITy).
METOIH 1 . . .
nponeypH Jlexkuis 8. I'pynoBa oninka oﬁmelms eKcrepTaMu 2
PAHIKYBAHHS § . IInan aexuii _
ABTEPHATHB TIpH 1. prHOBgH BUOIp B yMOBax HEBU3HAYECHOCTI.
MO0 R 2. Kpwurepii KypHo, [Tapero Ta E:II)KBopTa. _ .
CKIIAIHAX 3. Metojm OmiHK# Y3rojukeHOCTi AyMoK excneptis. Koedimient
lepapXxiuHuX KORROPZIATLL
CHIRIEH Cnmcok peKkoMeHA0BAHHX KepeJi:
SRCTOCORYBATH | Oenpennil: 2.
. Jlooamxosuii: 7, 8, 11.
S Inmepnem-ooicepena: 15.
MO/IEJTIOBAaHHS s : rra—
A, Camocriiina po6oTa: onpaIroBaHHs MaTepiay JIeKIii, MiIroToBKa 10 30

NPAaKTHYHUX 3aHATH 3 TEMH, O3HAHOMIIEHHS 3 OCHOBHOIO Ta JI0IaTKOBOIO
JiTEpaTypolo, IHTEpHET-pecypcaMH, BHKOHAHHS iHAWBIIyaIbHHX
3aBJlaHb 3 BUKOPUCTAHHIM KOMIIT IOTEPA, MiATOTOBKA IO TECTYBaHHS.
Inousioyanvua poboma:
1. 3a HaykOBHM HampsMOM JucepTalil BH3HAYUTH apaMeTpH, sKi
NOTPeOYyIOTh EKCIEPTHOTO OL[iHIOBAHHSI.
2. OO6rpynryBatu BuOip KinbkicHOi ab0 paHTrOBOI IIKAK s
¢dopMyBaHHS OLIIHOK €KCIEPTiB.
3. BusHauuTH MHOXMHY CTaHiB, 10 BHUHHKAIOTh BHACJIIOK
BHYTPIIIHBOTO a00 30BHIIIHBOrO BIUIMBY Ha (YHKIIIOHYBaHHS
00’ €KTY HOCIIIKEHHS.
4. 3actocyBaTH iHIMBiIyaNbHi KpHTepil BUOOPY pillleHHS B yMOBax
HEBHM3HAYEHOCTI 30BHIIIHBOIO CEPEIOBHUINA.
5. Tlpu MHOXMHHOMY BUOODI 06’ €KTIB 3MiHCHUTH IPyNOBY EKCIIEPTHY
OIHKY Ta BU3HAYUTHU Mipy Y3TOIKEHOCTI €KCIIEPTHUX BHCHOBKIB.
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IIpakTU4He 3aHATTH S
Meton anaumi3y iepapxii
Meta: nobyznoBa iepapxiuHUX MoOAEeH pO3B’s3aHHS MpPOOJIEMH Ha
OCHOBI paH)XyBaHHS aJIbTCPHATHB.
3aBaaHHs:
Pospaxyeamu, euxopucmosyouu memoo ananisy icpapxiii, npiopumemu
yomupvox anomepHamug 3abeznevenHs bankiscvkoeo kpeoumy (A —
iHo3emHa eamoma; b — dopozoyinni memanu, B — yinni nanepu; I" —
Hepyxomicmy) y 3a0a4i bazamoxpumepiaioHoi onmumizayii 3 maKxumu
Kpumepisamu:
1 2pyna exonomiunux kpumepiig:
Al — 3meHwenHs QhiHanc068020 pu3uKy 6i0 KPeOUMyBaHHs,
A2 — umosipHicms 30inbuieHHs 6apmocmi 3acmagu,
A3 — noeepHenus eapmocmi;
A4 — nikeionicmu 3acmasu;
11 epyna gizuunux kpumepiisg:
A5 — giocymuicmsb 3HoCy;
A6 — HasgHicmb (HeobxiOHicmb) micys 05 36epicanis 3acmasu;
11 2pyna ropuouynux kpumepiig:
A7 — 3axkono0ae4o oghopmnene npago 3abesneyens;
A8 — 2apanmii na euxopucmanHs 3a6e3neqeHHs.

IIpakTnyHe 3auHaTTH 6
MaTtemaTH4Hi MoaesTi NPUITHATTS pilIeHb

Mera: BHM3HAYEHHS ONTUMAIBHUX pillleHb 3 BHKOPUCTAHHIM

IHIMBIqyaJbHHUX Ta TPYMOBUX OIIHOK.

3aBaanus:

1. Busnayumu onmumanvhie 3a kKpumepiem Jlaniaca piwenns 3
MHOJICUHU  mpbox Oonycmumux piwenv  Y,Y,,Y, ona mpvox
cumyayit Si, Sz, S3, UMOBIpHOCMI NOABU AKUX P, D, D;6Ii00MI.
OIIP eusnauuna nepesazu piuwenb Os KOJCHOI cumyayii 6
NOPAOKOGIU KA.

2. Busnauumu onmumansve 3a Kpumepiem Iypeiya piwenns,
KOPUCMYIOHUCh OaHUMU 3a60aHHA 1 (neputi mpu psoku mabauyi) 3a
ymosu, wo koegpiyienm necumizmy h=0.42.

3. Busnauumu onmmumanvhe 3a kpumepismu baticca ma Banvoa
DillenHs, KOpUCmyloyucs 0anumu 3a80anHs 1 (nepwi mpu psoku
mabauyi).

4. Buxopucmamu 2eHepamop BUNAOKOBUX uucen O 2eHepayii
6UNAOKOBUX 3HAYEHb QYHKYIT nepesaez ma tMOBIPHOCHEN HACMAHHSL
cumyayiu. IIposecmu asmomamuyne 6UHAYEHHS ONMUMANBLHO20
DiWeHHs 30 KOJCHUM KpUumepiem.

5. MHnsa epynoeoi oyinxu 06 ’ekmig 6yno 3anpoweno 8 excnepmis. I pyni
excnepmie OYn0 3anponoH08AHO NPOBeCMU CAMOOYIHKY, 4 MAKOJC
oyinumu inwux excnepmis. Beadicarouu exniouenns 6yob-1x020
eKxcnepma 6 eKcnepmmy 2pyny 6Unaoko60i0 6elUYUHON0, 3HALmuU
Koeghiyicnmu komnemenmnocmi excnepmis.

6. 3uaiimu 3nauenns paneie ons 20 06’cxkmis, YNOpaOKY6aHHS SAKUX
3a0ano.

1. 3uaiimu xoegiyienm konkopdoayii Ons oyiHKU n’amema exchepmamu
wicmvbox 00 ’exmis.

Pazom

90
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