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Ha3zsa OCHOBY MAaTEMAaTHYHOI'0 MOJIETI0BAHHS
JTUCHUILIIHUA

Anpeca ByJl. YHiBepcuteTcbka 1, M. JIpBiB, 79000
BHKJIAJaHHS
JUCIHUILIIHA

daxyJabTeT TA
kadenpa, 3a
AKOI0
3aKpinjieHa
JUCIHUILIIHA

MexaHiko-MaTeMaTHUYHUH (aKyIbTET
Kadenpa MaremMaTnuHOi1 CTATUCTUKH 1 TU(EpeHIIaTbHUX PIBHSHD

I'any3b 3HaHb,
mugp Ta Ha3Ba

11 - Maremaruka Ta CTAaTUCTHKA
111 — Marematuka

crneniaJbHOCTI
Buxaagaui Byrpiii Osier MukoJsaiioBu4, 10KkTOp (hi3MKO-MaTeMaTHUYHUX HayK, Ipodecop,
AHCIHILTIHH 3aBigyBayd kadeapy MaTeMaTHIHOI CTATUCTUKH 1 AU EepeHITiaTbHUX PIBHIHb
KonrakTHa oleh.buhrii@Inu.edu.ua , http://new.mmf.Inu.edu.ua/employee/buhrii 0 m;
ingopmanis
BUKJIAIAa4iB
Koncyabrauii 3 | Koncynpranii B JeHb MPOBEAEHHS JEKIIH/MPaKTUYHUX 3aHATH (32 Momepen-
NUTAHb HBOIO JIOMOBJICHICTIO):
HABYAHHSA 10 ayn. 267, ronosuuii kopmyc JIHY im. I. ®@panka,
JUCIMILTIHI ByJI. YHiBepcurerchka 1, M. JIpBiB, 79000
BiI0OYBaKOTHCA
Cropinka kypcey | https://new.mmf.Inu.edu.ua/course/omm-111-matematyka
Indopmanis npo | Jucumrutina “3amayi 3 BUIBHUMH MeEXaMH B MEIUIIMHI® € HOPMAaTHBHOIO
AUCHHILIIHY JTUCITUILTIHOK 3 cremianbHocTi 111-MaTtemaruka mJis OCBITHBOI IIpOrpamu
“Komn'toTepHuii aHaii3 MaTeMaTHYHUX MOJeNel”, sika BUKJIAJAEThCS B 6-My
cemecTpi B 00cs3i 3-0x kpeauTiB 3a €Bpomneiickkoto KpenntHo-Tpancdeproro
Cucremoro ECTS.
Koporka Kypc po3pobiieHo ansi o3HAHOMIIEHHS CTYIEHTIB 3 OCHOBHMMH METOJaMU
aHoTauis MaTEeMaTUYHOTO MOJENIOBaHHS (13MYHUX, XIMIYHUX Ta O10JIOTTYHUX MPOIIECIB,
AUCHUILTIHA JOCTIIKeHHS 3a/1a4, 110 NP IbOMY BHHHKAIOTh, Ta aHAJI3y YUCIOBHUX JAHUX.

HalyTi 3HaHHS MOXXHA BHKOPHCTAaTH IPU MaTEeMaTUYHOMY MOJEIIOBAHHI
IIPUPOJIHUX Ta BUPOOHUYHX MPOIIECIB

Merta Ta wiJi

Mema: wHanatu CTyAeHTaM OCHOBHI TOHATTS Ta METOAM JOCHIIKEHHS

AUCHUILTiIHH MaTeMaTUYHUX MOJeINel Ta aHai3y YUCIOBUX TaHUX
Lfini: 3a0e3rmeuynTH 3HAMOMCTBO CTYJEHTIB 3 OCHOBHHUMH METOJaMH
JIOCHIJKEHHS PIBHSAHB 3 YAaCTUHHUMU IOXIJHUMH Ta BapialliiHUX HEpiBHOCTEH,
BUKJIACTH OCHOBHI TIOJIOKEHHSI TEOpii MaTeMaTHYHOTO MOJENIOBaHHS 3a

JIOTIOMOT'OI0 PIBHSHB 1 BapiallifHUX HepiBHOCTEH

Jliteparypa nas | 1) Byrpiit O.M. lapaboniuni eéapiayivini nepisnocmi: Texct nekiii. — JIbBIB:

BHBYEHHS Bunasuuumii nentp JIHY imeni IBana ®panka, 2005.
AUCHHILIIHH 2) byrpiit O.M., IIpomax H.I1., Byrpiit H.B. Ocnosu ougepenyianvrux piensns.:

meopis, npuxknaou ma 3adayi. — HaBuanbHuii nocionuk. — JIsBiB, 2011. — 348 c.
3) Jlonymanceka I'.I1., Byrpiit O.M., Jlonymancekuit A.O. Jugpepenyianvni
pieHAHHA ma pieHsaHHA mamemamuydnoi ¢izuxu: Tlinpyunuk. — JIbBIB: BUIaBeIlb
Ywxukos L.E. (1-e Bunanns: 2012) 2-e suganns: 2017.

4) Tawiit P., Craciok M., [1azen O. Eremenmu mamemamusno2o MooenoeanHs.
ma npuxaaonoi mamemamuxu. Hapuansuuii mocionuk. JIssis: JITYBX]I, 2021.
5) Friedman A. Variational principles and free-boundary problems. Dover
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Publications, 2010.

6) bepesoBcbkuit A.A. Jlexyii no HeniHilinum Kpauosum 3adavam mame-
mamuynoi ¢izuxu. Y.1. Jughepenyianvhi pieHsanns 3 4acmuHHUMU NOXIOHUMU 8
npukiaoHux 3adayax. Kuis: [nctutyt maremaruku AH, 1974.

7) bepesoBcekuii A.A. Jlekyii no HeniHitiHUM Kpanosum 3adavam mame-
mamuunoi @izuxu. 4.2. Touni memoou inmeepysanHs HeNiHIIHUX Ougeper-
yianvHux pieHans 3 wacmurnHumu noxionumu. Kuis: HaykoBa nqymka, 1976.

8) Noack B.R., Ohle F., Eckelmann H. Construction and analysis of differential
equations from experimental time series of oscillatory systems. Physica D. 56,
North-Holland, 1992.

9) Jlemmmucekuii O.J1., Ps3annesa B.B., IOubkosa O.0., IOprun LI. llpak-
mukym 3 ekonomempii. Hasu. noci6. — Kuis: A1 «Bua. aim «Ilepconam», 2009.
10) Mokin b.I., Moxkia B.b., Mokin O.b. ®yuxyionanvnuii ananis,
aoanmosanuti. 00 NPUKIAOHUX 3a0ay 6 2any3i IHGOPMAYIUHUX MEeXHOL02IU:
HaBYaJbHUH nocionuk. Binnumsa: BHTY, 2020.

O06csr kypey 3aranpanii 06car: 90 romauH. AyIUTOpHUX 3aHATH: 64 TOM., 3 HUX 32 TOI.
JEKIINHUX Ta 32 roIMH NPAaKTHYHUX 3aHATh. CaMoCTiitHOT poboTu: 26 o/,
OuikyBani VY pe3ynbTaTi BABYCHHS JAHOTO KYpCY CTYICHT IIOBUHEH:
pe3yabTaTn 3HATH.
HABYAHHS (GbopMyIIFOBaHHS OCHOBHHMX MAaTEMAaTHYHHX MOJIECH MPHPOJHUX IPOLECIB,

OCHOBHHUX BapiallilHUX HEPIBHOCTEW, yMOBU ICHYBaHHS Ta €IWHOCTI IXHIX
PO3B’S3KiB, TOBEJICHHS TEOPEM iX KOPEKTHOCTI Ta BIIACTHBOCTEW PO3B’SI3KIB,;
BMITH:

PO3PI3HATH THUIU MaTEMAaTHYHUX MOJIEICH, BH3HAUaTH THUI BapialiiHOT
HEPIBHOCTI, MOB’S3aHOT 3 JHIHHUM Tu(eEpeHIiaTbHUM ONepaTopoM IPYroro
NOPSAKY, TIEPEBIPATH YMOBH KOPEKTHOCTI  CTalliOHApHOI  BapialiiHol
HEPiBHOCTI, ONPAIlbOBYBATH BiIMOBIIHI YUCIIOBI JaHi.

[Ticns ycmimHOro 3aBeplIeHHS Kypcy CTYICHT Mae HaOyTH Taki 3arajibHi
kommneTeHTHOCTI (3K) Ta cnenianabhi (paxori) komnerenTHoCcTi (CK):

3K-1 3aatHicTh 10 aOCTPAKTHOTO MUCIIEHHS, aHANI3Y Ta CUHTE3Y;

3K-2 3n1aTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUUHUX CUTYALIISIX;

3K-3 3naHHs i po3yMiHHS NpeAMETHOI 001acTi Ta IpodeciiHOl MiSIbHOCTI;
3K-7 31aTHICTh YUYUTHCS 1 OBOJIOAIBATH Cy4aCHUMU 3HAHHSAMU;

3K-8 3nartHicTh 10 momryky, oOpoOku Ta aHai3y iHPOpMALi 3 PI3HUX JKEpelT;
3K-9 3natHicTh npuiiMaTi OOIPYyHTOBAHI PIILIEHHS;

CK-1 3pathicte QopmyntoBaTd NpoOJIeMH MaTeMaTHYHO Ta B CHMBOJIbHIN
(dbopMi 3 METOIO CIIPOILEHHS IXHBOTO aHaJII3y M pO3B’A3aHHS;

CK-2 3patHicTh mojaBaTH MaTeMaTH4HI MIPKYBaHHS Ta BUCHOBKHU 3 HUX Yy
dbopMi, mpuAATHIM Ui LIIBOBOI ayauTOpli, a TakoX aHali3yBaTH Ta
OoOroBOpIOBaTM MaTe€MaTH4yHI MIPKyBaHHS IHIIMX 0CI0, 3alyyeHHX J0
PO3B’s13aHHS TI€T caMoi 3ajaui;

CK-3 3parHicTh 3a1HCHIOBATM MIPKYBAaHHS Ta BHOKPEMJIIOBATH JIAHILIIOKKU
MIpKyBaHb y MaT€MaTHMYHUX JOBEIEHHSIX Ha 0a31 akClIOMaTUYHOIO MiJIXOIy, a
TaKOK PO3TAIIOBYBATH iX Y JIOT1YHY MOCIHIAOBHICTb, Y TOMY YHCIi BiIPI3HATH
OCHOBHI i€l BiJ AeTalled 1 TEXHIYHUX BUKIIAIOK;

CK-6 3pmatHicTh pO3pOOISATH 1 MOCHIIHKYBaTH MaTeMaTWYHI MOJENI SBUII,
MIPOIIECIB Ta CUCTEM;

CK-10 3paTHiCTh BHUKOPUCTOBYBaTH OOYHMCIIOBANbHI IHCTPYMEHTH JJIs
YHCEJIbHUX 1 CHMBOJIBHHUX PO3PaXyHKIB;




1 3100yTH Taki mporpaMHi pe3yjbTaTu Hapuanus (PH):

PH-3 3marm npunmunu modus ponens (MpaBUIO BHUBEICHHS JIOTIYHHUX
BHUCIIOBTIOBaHL) Ta modus tollens (moBemeHHS Bi CYNPOTHBHOTO) 1
BUKOPHUCTOBYBAaTH YMOBH, ()OPMYIIOBAHHS, BUCHOBKH, JOBEJCHHS Ta HACIIJIKH
MaTeMaTHYHUX TBEPIKEHb;

PH-6 3matu merogu MaTeMaTHYHOTO MOJETIOBAHHS NPUPOJHUYHX Ta/abo
COIliaIbHUX MPOIIECIB;

PH-7 TlosicHioBatn MaTeMaTH4Hi
He(daxiBIliB y raigy3i MaTeMaTHKH;
PH-10 Pos®’s3yBaTu 3amadyi MPUAATHAMH MAaTEMaTUYHHUMH METOJaMH,
NEepeBIpATH YMOBHM BUKOHAHHS MaT€MaTUYHHX TBEPIKEHb, KOPEKTHO
MEPEHOCUTH YMOBU Ta TBEP/UKCHHS Ha HOBI KJIach 00’ €KTiB, 3HAXOAWTU WU
aHaJi3yBaTH BIAMOBIIHOCTI MIXK TIOCTAaBJIICHOIO 3a/Jau€l0 W  BIJIOMUMU
MOJICTISIMU;

PH-12 BiamykoByBatu moTpiOHY HayKOBO-TEXHIYHY 1H(GOpMAIIiI0 Y HAYKOBIH
JiTeparypi, 6a3ax IaHUX Ta IHIIKMX JpKepenax iHpopmarii;

PH-19 3Hatu TeopeTH4HI OCHOBHM 1 3aCTOCOBYBATH METOJM MAaTEMAaTHYHOI
Gi3uknM 11 MOJENIOBaHHS pealbHUX (Di3MYHHUX, OlOJOTIYHUX, EKOJIOTIYHHX,
COIliaIbHO- EKOHOMIYHHUX Ta 1HIIMX MPOIIECIB 1 SABHUIIL;

PH-22 VYMitu mochmijpkyBaTH MaTeMaTHYHI MOAENI 3 BUKOPUCTAHHSIM
pe3yJIbTaTiB CyuyacHUX PO3ALIIB Teopii qudepeHiiaIbHIX PIBHSIHb.

PH-24 3natu ocHOBH Teopii ONTUMAIbHOTO KEPYBaHHS CUCTEMaMH, IO OMUCYIOTHCS
IuQepeHiabHIMI  PIBHSHHSIMH, 1 3aCTOCOBYBATH IX TIpU PpO3B’s3yBaHHI 3ajad
ornruMizaril.

KOHIIENI[ii MOBOIO, 3pPO3YMLUIOK IS

KurouoBsi ci1ioBa

MatemaTnyHe MOJCIIOBaHHS, KpalioBa 3ajava, MilllaHa 3ajada, iCHyBaHHS Ta
€MHICTh PO3B’ 53Ky, YACOBUU P,

®opmart kypey | Ounuit
Temu Jus. Cxema Kypcy
IMincymkoBuii | Ex3ameH y KiHIll cemecTpy
KOHTPOJIb,
¢popma
IIpepexBizutn | /{75 BUBYEHHSI JaHOTO KYpCY CTyJIeHTaM MOTPiOHI 0a30B1 3HAHHS 3:

- MaTeMaTU4YHMUU aHaji3;
- Teopis HIMOBIPHOCTEH Ta MaTeMaTUYHa CTaTUCTHKA;
- pIBHSIHHS MaTeMaTU4HOI (i3UKH.

HaBuyajabhi Me-
TOJHU TA TEXHIKH,
sIKi Oya1yTh BU-

[ndopmarniitni metoau (aexuis, 6eciga, UTOCTpallist, JeMOHCTpallis);
JIelyKTHUBHI METOJIM Ha OCHOBI y3arajbHEHb;
€BPUCTUYHI METOAM (ITPOOJIEMHA JIEKIIis);

KOPHCTOBYBa- IHTepaKTUBHI METOJIU (JUCKYCis)

THCH MijJ yac

BHKJIA/IAHHSA

Kypcy

Heo0xigne 00- Komm’torep 13 HEOOXiAHUM MpOrpaMHUM 3a0e3neueHHsIM, J0cTyn 1o Internet
JIaAHAHHSHA MEpexKi.

Kpwurepii oui-
HIOBaHHA (OK-
peMo I KOXK-
HOT'O0 BHU/Y HAB-
JAJILHOI JiflIb-
HOCTI)

OninroBanHs npoBouThes 3a 100-6ampHOMO 1mIKaIo0. bamu HapaxoByrOThCs 3a
HACTyITHUM CITIBBI1THOIIICHHSIM:

* 3mictoBuil Moxmyne 1: 2% cemecTpoBOl OIIIHKM 3a aKTHBHY pOOOTY Ha
3aHATTAX, 2% CEeMecTpoBOi OIIHKM 3a CaMOCTIMHY poOOTy 1 BHMKOHAHHS
JIOMAIIIHIX 3aBAaHb, 6% ceMecTpoBOI OLIHKM 3a KOHTpPOJIbHY poboty, 10%
CEMECTPOBOI OIIIHKU 33 KOJIOKBIyM, MaKCHUMaJibHa KUIbKICTh 6atiB 20.
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* 3mMmicToBuil Moayib 2: 2% ceMecTpoBOi OIIIHKM 3a aKTHBHY poOOTy Ha
3aHATTAX, 2% CEMEeCTpOBOi OLIHKM 3a CaMOCTIHHY pOOOTy 1 BHKOHAHHS
JOMAIlIHIX 3aBAaHb, 6% ceMecTpoBOi OIIHKM 3a KOHTPOJBbHY pOOOTY,
10% ceMecTpoBOi OLIIHKM 32 KOJIOKBIyM, MaKCUMaJIbHa KUIbKICTh OaiiB 20.

» 3microBuil Monynb 3: 2,5% cemecTpoBOi OLIIHKM 3a aKTUBHY poOOTy Ha
3aHATTAX, 2,5% ceMecTpoBOi OLIHKH 3a CaMOCTiHY poOOOTy 1 BUKOHAHHS
JTOMAIHIX 3aBAaHb, 5% CEMEeCTpOBOi OI[HKM 3a KOHTPOJbHY pOOOTY,
MaKcHUMaJbHa KiTbKicTh OamiB 10.

* iciut: 50% ceMecTpoBOi OLIIHKH, MaKCUMallbHa KUIbKICTh OamiB 50.
[TincymkoBa MakcuMaibHa KijbKicTh OaiiB 100.

AkanemiuHa go0podecHicTb: OUiKyeThCs, IO POOOTH CTYACHTIB OyAyTh
OpUTTHAIBHUMU JOCTIKEHHSIMU YU MipKyBaHHSIMU. CIIMCYBaHHS Ta BTPYYaHHS
B p0oOOTY 1HIIMX CTYACHTIB CTAHOBJIATH, Al HE OOMEKYIOTb, TPUKIIATH MOXKIIH-
BOI akaJeMiuHOi HeJ00pouecHOCTI. BHUsBIEHHS O3HAK akaieMiyHOi Hempo0po-
YeCHOCTI B HANMCaHHI 3aBJaHb € TIJICTAaBOI0 JJis 1i He3apaxyBaHHHS
BUKJIaJ]a4ueM, HE3aJIC)KHO Bil MacIITaliB Iiariaty 4u oOMaHy.

BinBinanHsi 3aHAITh € BOXIMBOIO CKJIAJ0BOI HaB4aHHS. OUiKyeTbCs, IO BCI
CTYACHTH BiABIIAIOTH yci Jiekuii Ta mabopaTopHi 3aiHATTS Kypcy. CTyaeHTH
NOBUHHI iH(QOpMyBaTH BHUKJIa/Jada MPO HEMOXKIMBICTH BIJIBIIATH 3aHATTA. Y
OyIb-SIKOMY BHIAJKy CTYJCHTH 3000B’si3aHI JOTPUMYBATHUCS TEPMIiHIB BU3-
HAYEHUX JJIs1 BUKOHAHHS BCiX BUIIB POOIT, Mepe0aueHux KypCoM.
JlitepaTypa. Ycs miteparypa, Ky CTyJICHTH HE 3MOXYTh 3HAWUTH CaMOCTIIHO,
OyZe HajaHa BUKJIaJadyeM BHUKIIIOUHO B OCBITHIX LiIsAX Oe3 mpasa ii mepenaui
TpeTiM ocobaM. CTyAEHTH 3a0XOUYYIOTHCS 10 BUKOPUCTAHHS TaKOX W 1HIION
JTepaTypu Ta JKEepe, IKMX HEMA€E cepell PeKOMEHI0BaHHX.

IMoaiTuka BUcTaBJeHHsI O0ajiB. BpaxoByroThcs Oanmu, HaOpaHi NpU MOTOY-
HOMY KOHTpPOJIi Ta 0aju MiJCyMKOBOTro TecTyBaHHsS. [Ipu 1ipomy 00OB’S3K0OBO
BPAaxOBYIOThCSl MPUCYTHICTh HAa 3aHATTSIX Ta AKTUBHICTh CTYAEHTa IiJ Yac
MPAKTUYHOTO 3aHATTS; HEJOMYCTUMICTh MPOIMYCKIB Ta 3aMi3HEHb HA 3aHATTS;
KOPHUCTYBaHHS MOOUTHLHUM TeleOHOM, TUIAHIICTOM YH IHIMUMH MOOILTBHUMH
MPUCTPOSIMHU TI1]T Yac 3aHITTS B LJIAX HE MOB’I3aHUX 3 HABYAHHSIM; CIIMCYBaHHS
Ta IIariat, HeCBO€YacHe BUKOHAHHS IMOCTABJICHOIO 3aBJIaHH 1 T. 1H.

Koani popmu nmopyIieHHs akaieMiqHOi JOOPOYECHOCTI HE TOJIEPYIOThCSI.

IIuTanng g0
3aJIKY 4H
eK3aMeHy.

ba3oBi 03HaueHHd 3 aHaNi3y: HOpPMa, CHPSIKEHUH MPOCTIp, TEOPEMH PO
HEPYyXOMY TOYKY; €JeMEHTapHI BJIACTHBOCTI OMYKJIMX MHOXXUH Ta (DYHKIIH;
OCHOBHI MaT€MaTWU4H1 MOJeNl JJisl PIBHAHb 3 YACTUHHUMU IMOXITHUMH; YMOBHU
MiHiMi3amil aificHoi (QyHKIIT Ha BCbOMY MpOCTOpi Ta Ha HMOro MiAMHOXHUHI;
OTepaTop NPOEKTYBaHHS; YHCIIOBI BapialliiHi HEPIBHOCTI [JIsi OOMEXKEHOI
MHOXHHHU (ICHYBaHHS Ta €IMHICTh PO3B’SI3KY); YMCIIOBI BapialliifHi HEPiBHOCTI
JUTsl HEOOMEKeHO1 MHOXKMHH (€IMHICTh, KPUTEPiH Ta JOCTaTHI YMOBHU ICHYBaHHS
PO3B’SA3KY); BIACTUBOCTI PO3B'A3KIB YMCIOBUX BapiallifiHUX HepiBHOCTEH
(EeKBIBAJICHTHICTh PIBHSHHIO, IPUKJIAIN ONOPHUX TINEPIUIONIMH); KIacu(pikaiis
JNEeSKUX BaplalliiHUX HEpIBHOCTEH 3 YACTUHHUMH TMOXITHUMH; MPUKIATA
0aHaxOBHMX MPOCTOPIB; BapialliifHi HEPIBHOCTI 3 JIMIIEHEBUMHU ONEPATOpPaMU
(icHyBaHHS, €IMHICTh Ta INIAJKICTh PO3B’SA3KY, MPUKIAIN); 3a7a4i, po3B’sI3KaMu
AKX € PpO3B'A3KM BapiallliHUX HepiBHOCTEW; MoOyaoBa pO3B’SA3KIB JESIKUX
BapiallifHUX HEPIBHOCTEH; omeparopu B OaHaXOBHX MPOCTOpPAX; OIEpaTop
JIBOICTOCTI Ta omeparop mrpady; KBaApaTUUHUA (QYHKIIOHAT (O3HAYEHHS,
BJIACTUBOCTI, TNPHUKIAJ OIEepaTopa, MOTEHI[AIOM $KOr0 € KBaJpaTUYHUN
byHKIIOHAN); TMpHUKIaad oOMexxkeHuX (yHKLIOHANIB B mpoctopax Jlebera;
MiHiMi3alis  audepeHIifoBHIX  (QYHKILIOHATIB; BapialliiiHi HEepiBHOCTI 3
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MOHOTOHHHMM, 0OMEXEHHM, KOEPLIETUBHUM, CEMIHENIEPEPBHUM OIEPATOPOM.

OnuryBaHHsA

IICHHIO KypCYy.

AHKeTy-OIIIHKY 3 METOI0 OI[IHIOBaHHS SIKOCTI Kypcy OyJe HajgaHO IO 3aBep-

Cxema kypcey “ OCHOBM MaTeMATHYHOT0 MO/JIeJTIOBAaHHSA ~
JJISl CTYJIeHTiB cneniagabHocTi 111 — MaTtemaTuka

JlexmiitHuit Kypc [IpakTryHi 3aHATTS JliTe-
C | patypa

i HasBa Temu = Has3pa temu g g

% = = 2

= 5 | g

? P9
7 M|

1 2 3 4 56 7

1 | Marematnyne  moxemoBanus | 2 | OcHoBu pobotu Ta Tumu manux B | 2 | 2 | [4] [5] [6],
nuys3iiHEX mpoLeciB Excel [71,

CaiiT Kypcy

2 | EnemenrapHi BiactuBocTi | 2 | Po3B's3yBaHHs eneMeHTapuux | 2 | 1 [1], [10],
ONyKJIMX MHOXHH Ta (YHKUIH, Ol0JIOTIYHMX 1 MEIWYHUX 33734 B Caiit kypcy
MOHSATTS npo Bapialiitui Excel
HEPiBHOCTI.

3 | Ipoexkuii Ha omykii MHOXuHKM B | 2 | [ToOymoBa napHoi minieoi | 2 | 2 | [1], [5], [10]
riL6EpPTOBOMY IPOCTOPI perpecii Caiit kypcy

4 | Yucnosi Bapiamiiini HepiBaocti | 2 | IutepBambHi  ominmku  mapHoi | 2 | 2 [5],

Ha 0OMEXEHHX Ta HEeOOMEKEHUX TiHIAHOI perpecii Caiir kypcy
MHO)KHHAX.

5 | Konoksiym 1. 2 | Konrponsna pobora 1 2 | 2 | [ [2] 3]

Caiit Kypcy

6 | Knacudikamist neskux Bapiauiii- | 2 | Po3p'szyBanHs MaTeMaTHYHUX | 2 1 | [2], [3], [4].
HUX HepiBHOCTEH 3 YaCTHHHUMU 3anau B Excel [61. [7]
MOX1IHUMH. MarematnaHi Caiit xKypcy
MOJIEJI CTalllOHAPHUX MPOIIECIB.

7 | Omeparopu B  rinsbeproBux | 2 | [loGymoBa JiHiliHOT MHOXHHHOT | 2 | 2 [5], [10],
MpocTopax, BapialiiiHi HepiB- perpecii Caiir kypcy
HOCTI B TUIBOEPTOBUX TpOC-

TOpax.

8 | Iarepnperaris po3B'sizkiB | 2 | [loOymoBa gmoBipumx iHTEpBamiB | 2 1 [1], [5],
BapiariitHux HEpiBHOCTEM, JUTS JIHIHOT MHOXHHHOI perpecii Caiit kypcy
nmoOy0Ba  PO3B'A3KIB  JESIKHX
BapialiiHIX HEPIBHOCTEH.

9 | 3aranpHi OaHaxoBi npoctopu Ta | 2 | HasBHicTb HEBUIIAAKOBOI | 2 2 (8], [9],
nesKi ix BJIACTUBOCTI, CKJIAJIOBOT YaCOBOTO PSIY [10],
olepaTopu B 3arajJibHUX Caiit xkypcy
0aHaXxOBHUX MPOCTOPAX.

10 | Komnoksiym 2. 2 | Konrponbha po6ota 2 2 | 2 | [11[2] 381

CaiiT Kypcy

11 | YucnoBi nani B marematnuHoMmy | 2 | Buginenns tpenmoBoi ckianoBoi | 2 2 | [4],[6], [7],

MOJIETIOBaHHiI YaCOBOTO PALY (91,
CaiiT kypcy

12 | Minimizaniss  ¢yskiionanis Ha | 2 | JloCHiUKeHHS MOl  TPEHA0BOI | 2 1 | [1], [5], [9],
BCHOMY IIPOCTOPI. CKJIaI0BOi YaCOBOTO PSIY Caiit kypcy

13 | Crauionapui piBasiHHA 3 m1o- | 2 | [IpornosyBanHs TpeHmoBoi | 2 | 2 [1], [9],
TEHIIaJIbHUMHU ONIePaTOPaMH. CKJIaJIOBOI 4aCOBOI0 ALY Caiir Kypcy
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14 | Minimizamis ¢yHKmioHaniB Ha | 2 | OOuucnenHs mnapamerpiB wmojenmi | 2 | 1 [9], [10],
HiMHOXKMHI  npocTopy. Tumm AR(1) 30ypeHb 9acoBOTO psLy Caiit kypcy
BapialifHIX HEPIBHOCTEH.

15 | Bapiauiiini HEPIBHOCTI B | 2 | Konrponsna po6ora 3 2 | 2 [1], [5],
0aHaxo0BOMY MPOCTOPI. Caiit xypcy

16 | Bnactusocti saranbaux | 2 | [ligcyMKoBe 3aHATTS 2 | 1 | [11[5] [6],
BapiallifHUX HEpiBHOCTEH Ta iXx [71
3aCTOCYBaHHSI. Caiir kypey
Pa3zom 32 32 | 26




