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Poboya nporpama HaBYanbHOT ancuuniiHn «MaTemaTUyYHe MOAE/THOBAHHS B 3eMJ1eY-
CTpoi» AN 3406yBavis nepluioro (6akanaBpcbKoro) piBHA BMLOT OCBITK ranysi 3HaHb 19
ApxiTekTypa Ta 6yaiBHMLTBO crieyianbHocTi 193 Meoaesist Ta 3eM/1eYCTPIN OCBITHLOT
nporpamu «l"eogesia Ta 3eM/IeyCTpiin».

P03p06HMKM:
Opo6HnYy Bonogmmup Mpuroposud, 4OKTOpP (i3.-MaT. HayK, C.H.C., npodecop, npodecop
Kadeapwu reopesii, 3emeyCTPOK Ta reciHpopmaTuUKm

Po6ouy nporpamy po3rnsHyTo Ta 3aTBepAXKeHO Ha 3aciflaHHi Kadeapw reofesii, semne-
YCTPOK Ta reociHpopmMaT KN

npoTtokon Ne 10 Big « 26 » uepBHs 2024 p.

3aBigyBauy kadegpn: (  Mmy Bnagucnas MEPECOJIAK

CxBaJIeHO METOAMYHOK KOMICIEID reorpaiyHoro pakyibTeTy

npotokon Ne 11 Bif « 28 » uepBHs 2024 p.

["0noBa MeTOANYHOT KOMICIT opsur MOTIL

© OpobHny B.I'., 2024 p.

© ABH3 «Y>XropoAcbKuil HauioHanbHUI yHiBepcuTeT», 2024 p.



1. Onuc HABYAJILHOT JHCIHILTIHA

P03l'l0)_]i.]'l roavH 32 HABYAJIbHHUM ILIAHOM

HaiimenyBanHst
HOKAZHUKIB Jenna Gopma 3aouna Gopma
HaBUYaHHS HaBYaHHS

Kinekicts xpequris €EKTC — 4 Pix migroroBku:
3aranbHa KUIbKICTb roauH — /20 11 1
Kinbkicte Mogynie — 2 CewmecTtp:

4 1l
TuwxHeBUX roauH i1 1eHHOI HOpMH HaB- Texwii:
YaHHS

30 10
ayIUTOpHUX — 4.29

caMmocTiitHoi podoTtu crynenTa — 4.29 Tpaxrirari (ceminapenid):

30 6

) JlaboparopHi:
Bua macyMKOBOro KOHTPOJIHO:

3anix, IV cemecmp

) CawmocriitHa poboTa:
dopma niaCyMKOBOrO KOHTPOJIIO!

yend 60 104




2. META HABYAJIBHOI JUCIUILITHHA

MeTor0 BUBUEHHSI HABUAJIBHOI AUCHUILIIHY “MaTeMaTHYHe MOJEJIOBAHHS B 3eMJIeyCTPOT
€ (hopMyBaHHS Ta PO3BUTOK Y MaHOYTHIX CHELaliCTiB 3 reoesii Ta 3eMIIeyCTPOIO 34aTHOCTEH 00u-
paTH, CTBOPIOBATH ¥ BUKOPHCTOBYBATH aIeKBATHI MaTEMaTH4YHI METOIHU | MOJEI st PO3B’SI3aHHSI Cy-
yacHuX (DaxOBUX 3a/ad¥ 3 3€MJICBIOPSIIKYBAHHS Ta KaAacTpPy, TAKHX SIK OpPraHi3alis parioHaJIbHOTO
(OnITHMaTPHOTO) BUKOPUCTAHHS 3€MENIb, 3[1HCHEHHS MIPUPOJOOXOPOHHUX 3aXO/IB, MPOBENEHHS 3eM-
JIEBTIOPSATHUX pOOIT MpH peopraHizawii CLIbChKOTOCMOAAPChKUX MIATPHEMCTB, YTBOPEHHS HOBUX 3€M-
JIEBOJIOMIHb 1 3€MJIEKOPUCTYBaHb, BBEIEHHSI IIJIATH 3 3€MITIO TOLIO.

BianoBigHO 10 OCBITHROI porpamu “T'eonesist Ta 3eMIICYCTpiil”, BUBUESHHS TUCLMILIIHY “Ma-
TeMATHYHE MOIEJIOBAHHS B 3¢eMJIeyCTPOI HallijieHe Ha (POPMYBAHHIO Y CTYACHTI B TAKUX 3arajJbHUX
KOMIIETEHTHOCTEH:

—  3K01. 30amuicmes euumucs i 0860100i6aMU CYYACHUMU 3HAHHAMU,

— 3K02. 30amuicms 3acmocogysamu 3HAHHA Y RPAKMUYHUX CUMYAYIsX,

a TAaKOX CrieliaibHIX, (PaxOBUX KOMIIETEHTHOCTEH:

—  CK04. 30amuicms obupamu ma 6UKOpUCmMosysamu eqexmueni memoou, mexnonoeii ma obaa-
OHaHHA 01A 30iticnenns npogheciiinoi OisanvHocmi y chepi 2eooesii ma 3emaeycmporo,

—  CK05. 30amuicme 3acmocogysamu cyyacue inghopmayiiine, mexuiune i mexnonoziune 3a6e3-
neyenHs 0I5l BUPIULEHHA CKIAOHUX NUMAHb 2e00e3i1 ma 3eMieycmpor;

—  CK06. 30amnicms suxonysamu OUCmMAanyiiizi, Hazemui, HOTbOGI MA KAMEPANbHI OOCTIONCEHHS,
iHOICeHepHT PO3PAXYHKU 3 ONPAYIOBAHHSL Pe3YIbmamie 00CAi0NHCeHb, OQOPMIAMU pe3yTbmamu
oocniodicens, 20my6amu 36imu NPU GUPIUWLEHHT 3a60aHb 2e00e3ii ma 3eMneyCcmpoio.

— CKO07. 30amuicms 36upamu, 0HOGII06AMU, ONPAbOBYEAMU, KDUMUYHO OYIHIOGAMU, iHMeph-
pemysamu, 30epieamu, ONPUTIOOHIOBAMU | BUKOPUCMOBYSAMU 2eONPOCMOPO6I OaHi ma mMema-
oani w000 00 ’€kmie NPUPOOHO2O i MEXHOLEHHO20 NOXOONCEHH 5L

—  CK13. 30amuicmo po3pobasimu OOKyMeHmMAayiro i3 3eMaeycmpoio ma 3 OYinKu 3emMenb, Kaodac-
mposy OOKYMeHMAYilo, HANOBHIOBAMU OAHUMU OePIHCABHUL 3emenbHull, Micmoobyldienuii ma
inwi xaoacmpu.

3. HEPEIYMOBH JJI1 BABUEHHS HABYAJIBHOI TUCITUILITHA

ITepenyMoBamMu BUBUEHHS HABUAJIbHOI AUCIMILTHY “VMaTeMaTH4YHe MOAeTIOBAHHSA B 3eMJle-
YCTpOi~ € OMaHyBaHHS TaKWX HABYAJbHHUX AUCHHUILIH (000B’s13k0BUX koMmmoHeHTiB, OK) B paMkax
ocBiTHBOI nporpamu “I'eonesis Ta 3emneycrpiii’:

OK 5 - Buma MatemMaTHKa,

OK 23 - Indopmarika Ta mporpaMmyBaHHs reo3afaay

4. OUIKYBAHI PE3YJbBTATH HABYUAHHA

OdikyBaHUMH pe3yJIbTaTaMH ONAHYBaHHS HABYAJIBHOI JUCLUIUIHY “MaTeMaTH4YHe MOJeIo-
BaHHS B 3emJleycTpoi’, chopMysibOBaHUMH y TepMiHax PesynbratiB HaBuanus (HaBeneHHX y BIAMO-
BIIHOMY CTaHAAPTI BUILOI OCBITH YKpaiHH 1 B OCBITHBOI nporpamu “T'eoznesist Ta 3emiueycTpiii’), €:

Hudpu
OuikyBaHi pe3yJibTATH HABYAHHS pe3yJibTaTiB
HABYAHHS
3acTocoByBaTH KOHLENTYaJbHI 3HAHHS MPHUPOAHUYHUX 1 COLiATbHO-€KOHOMIYHHX PHS
HAyK IpU BUKOHAHHI 3aB/IaHb Ie0J€3ii Ta 3eMJICYCTPOIO.




30upary, OLIHIOBATH, iHTEPIPETYBATH Ta BUKOPHCTOBYBATH T'€ONPOCTOPOBI NaHi,
MeTagaHi moa0 00’ eKTiB MPUPOJHOrO i TEXHOTEHHOTO MOXOMKEHHS, 3aCTOCOBY-
BAaTU CTATHCTUYHI METOM IXHBOTO aHAJI3Y IJIS PO3B’ A3aHH CIIeNiajli30BaHUX 3a-
na4 y cdepi reonesii Ta 3eMIEyCTPOIO.

Po3pobnaTy JOKyMEHTALO 13 3eMJIEYCTPOO, KaAacTpOBY HOKYMEHTALIO 1 JOKY-
MEHTALIIO 3 OLIIHKU 3eMeJTb 13 3aCTOCYBAaHHIM KOMIT FOTEPHUX TEXHOJIOTH, reoiH-
bopmariitaux cucrem Ta HUPOBOi PoTOrpaMmerpii, HAOBHIOBATH JAaHUMH JIEp-
JKaBHHI 3eMeJIbHHI, MiCTOOYTIBHUII Ta 1HINI KaZaCTPHL.

ITnaHyBaTH i BUKOHYBAaTU eO[e3WuHi, TOmorpadidHi Ta KamacTpOBi 3HiMaHHS,
OIPaIIbOBYBATH OTPHMAaHI PE3yJIbTATH Y I€OiHPOPMALITHUX CHCTEMAX.
ITnanyBaTu ckiagHy npodeciiiHy AisIbHICTb, PO3POOISITH | peasi3oByBaTH IPOE-
KTH V chepi reonesii Ta 3eMIIEYCTPOIO 38 YMOB PECYPCHHX Ta 1HIINX OOMEKEHb.
Po3pobnsatu 1 npuiimatu eeKkTHBHI pilIeHHS OA0 MpodeciiiHOl AiSIBHOCTI Yy
cepi reozesii Ta 3eMJICYCTPOIO, Y TOMY YHCI 32 YMOB HEBH3HAYEHOCTI.

PHS

PH12

PHI13

PHI14

PH15

5.3ACOBH NIATHOCTHKM TA KPUTEPII OIITHIOBAHHSI
PE3YJIbTATIB HABUAHHSA

3aco0u ouiHIOBAHHSI TA METOAU JeMOHCTPYBAHHSI Pe3yJIbTATIB HABYAHHSA

3acobaMy OLIHIOBAHHS Ta METONAMH IEMOHCTPYBAHHS pe3yJbTaTiB HABYAHHS 3 HaBYAIBHOL
IUCLUUILTIHY “MaTeMaTHYHE MOJEJIOBAHHS B 3eMJIEYCTPOI €:
— 3aJK;
— KOHTpOJIBHI poboTH;
— TeCTH;
— PO3paxyHKOBI Ta po3paxyHKOBO-rpadidni poboty;
— 3aBJaHH U1 CAaMOCTIIHOI poOoTH;
— 3aBJaHHsA, BUKOHYBaHI 13 3aCTOCYBAHHAM CYy4aCHHX KOMIT IOTEPHHX MAaTEMAaTHYHHX CEpelo-
BHIII.

®DopMH KOHTPOJIIO TA KpUTepPii OLIHIOBAHHSA Pe3yJIbTATIB HABYAHHSA

DopMH MOTOYHOTO KOHTPOJTIO: IOTOYHHH KOHTPOJIb 3AIHCHIOETHCS Y (POPMi @) TECTYBAHHS IO-
TOBHOCTI JI0 JICKI[IFIHUX 1 IPAKTUYHHUX 3aHATh, 0) BUKOHAHHS 3aBaHb IPAKTHYHUX POOIT, y TOMY urCi
PO3paxyHKOBUX Ta PO3PaxyHKOBO-rpadiqHUX poOiT, a TAKOXK 3aBAAaHb, BUKOHAHHUX i3 3aCTOCYBaHHSAM
KOMIT' FOTEPHUX MAaTEMAaTHYHHUX CEPEAOBUIL, B) MPe3eHTAallli pe3yJIbTaTiB BAKOHAHHS 3aB/IaHb.

dopma MOAYJBHOTO KOHTPOJIO: BU3HAYAETHCS (POPMAMHU IMOTOYHOTO KOHTPOJIO Ta (YOPMOIO
MOy TIbHOTO KOHTPOJILHOTO OLiHIOBaHHA. OCTaHHE 3/ iCHIOETHCA (111 CJIst IOTOYHOTO KOHTPOJIO) y ho-
PMI MHCHMOBOI KOHTPOJIbHOI pOOOTH.

dopma NifiCyMKOBOT'O CEMECTPOBOTO KOHTPOIIO: 3aJliK a00 ek3aMeH y yCHiil opmi.

Po3noain 6anis, AKi OTPHMYIOTB 3700yBayi BHILOT OCBiTH (MOAYyJb 1)

IMoTouHe OLIHIOBAHHSA TA CAMOCTIHiHA podoTa Mony.1bua konr- Cyma
p poJibHA podoTa y
T1 T2 T3 T4 T5 T6
7 7 6 7 6 7 60 100

Po3noain 6anis, AKi OTPHMYIOTH 3A00yBayi BUILOT OCBiTH (MOAYJIb 2)

IloTouHe oniHIOBAHHS Ta cAMOCTiiiHA po0oTa Moxy.m:ua KOHT- Cyma
POJLHA PodoTA
TI [ 12 | T3 T4 TS T6 60 100




OuiHOBaHHA OKpeMUX BUAIB HaBYaNbHOT pO6OTN 3 ANCLUNNIHN

Bua aisnbHOCTI Mogaynb 1 Mogaynb 2
3'”'06yBaHa BAWOI Kinbkictb MaKCMMaﬂ!’Ha Kinbkictb Makcumaneha
OCBITU cyma banis cyma 6anis

MigroToBKa 40 3aHATb 5 5 5 5
MpakTn4yHi poboTn 5 25 5 25
CamocTiiiHa poboTa 2 10 2 10
MogaynbHa KOHTPOJIbHA 1 60 1 60
po6oTa

Pasom 13 100 13 100

KpuTepiiouiHOBaHHA MOAYNbHOT KOHTPOAbHOT po6oTu

OuiHtoeTbes 3a 100-6anbHOKO WKaNOK i NpU BM3HAYEHHI KiHLEBOT OLiHKM 3a MOAyNb MaE Ba-
rosuin KoegiyieHT 0.6 (To6TO CKNagae Mmakcumym 60 6aniB). BUKOHaHHS MOAY/bHOT KOHTPONLHOT po-
60TV nepenbavae K HafaHHA BiANOBiAen Ha TEOPETUYHI MUTAHHSA, TaK i pO3B’A30K 3ajad i/abo NpuK-
naais.

Po6oTa ouiHoeTbea y 90 - 100 6aniB, AKLW0 Ha TEOPETUYHI | NPAKTUYHI NUTaHHA HajJaHo npa-
BU/bHI | BUYeprnHi BigMNoBifi.

Po6oTa oLiHETLCA Y 82 - 89 6anis, AKWL,0 € (Y MOPIBHAHHI 3 MoNepeAHiM BUNAaAKOM) MOMITHI,
ane HenmpuHUUNOBI HeJONIKN Yy MOBHOTI BigNOBIAi.

Po6oTa ouiHeTbCA Y 74 - 81 6aniB, AKWO € (Y NOPIBHAHHI 3 nonepegHiMn BUNagKamm) nomi-
THi HefO0NiKM Yy NOBHOTI BiANOBIAI i/ab0 HecyTTEBI MOMMKMN.

Po60Ta OuiHOETbCA Y 64 - 73 6anis, SKWL0 € (y MOPIBHAHHI 3 MOMepeAHiMM BUNagkamm) He
NPUHLUMNOBI HEAONIKM Y NOBHOTI BigNoBIAI a60 He NPUHLMNOBI NOMUKMK.

Po6oTa ouiHETbCA ¥ 60 - 63 6anu, aKuwo € (y NOPIBHAHHI 3 nonepeAHiMW BUMNagKamMun) He
NPUHLKUNOBI HEAOMIKM Y MOBHOTI BiAMNOBIAI pa3oM 3 He MPUHLUNOBUMU MOMUSIKAMU.

Po6oTa ouiHoeTbCa y 35 - 59 6aniB, AKWLO € (y MOPIBHAHHI 3 MOMepeaHIMU BUNagKamm) He
NPUHUMNOBI HEAOMIKM Y MOBHOTI BiAMNOBIAI pa3oM 3 NPUHLUNOBMMU MOMUIKAMU.

Po6oTa ouiHoeTbea Yy 0 - 34 6anun, KWo € (y NOPIBHAHHI 3 MonepeAHIiMN BUNAaAKaMun) NpuH-
LMMNOBI HEAONIKN Yy MOBHOTI BignoBigi, TO6TO abCoNOTHE HEBONOAIHHA MaTepiasiom.

KpuTepiioyiHlOBaHHA NiACYMKOBOr0 CEMECTPOBOI0 KOHTPO/HO

OuiHtoeTbes 3a 100-6a/1bHOK LWKaNOK Ha OCHOBI PEMTUHIOBOT CEMECTPOBOI OLiHKKU, TOOTO ce-
pefHbOro apuPMETUYHOro 060X CEMECTPOBUX MOLY/NbHUX OLIHOK. HAKLLO perdTMHroBa CemMecTpoBa
OLiHKa 3a0BOMbHAE CTyAeHTa (i € MO3UTMBHOW, TOGTO NepesBuuLye 59 6anis), TO BOHA MPUAMAETLCA
B AKOCTI OLiHKM NifCYyMKOBOIro CEMECTPOBOr0 KOHTPO/IIO. Y IHWOMY BUNAAKY CTYLEHT 34a€ eK3ameH
(3anik). Lla ctaHgapTHa npoueaypa nepefbavae Ak HafaHHA YCHUX BiANOBifei Ha TeOopeTUyHi nu-
TaHHA, TaK i PO3B’A30K 3a4ay i/a6o npuknagis. Ii ouUiHOBaHHA € aGCOMOTHO aHaNOTiUHUM PO3TNSHY-
TOMY BULUE OLiHKOBaHHIO MOAY/IbHOT KOHTPOJ/IbHOT PO6OTHN.



6. MIPOI'PAMA HABYAJILHOI JUCIIAILIIHHA
6.1. 3MicT HABYAJIBHOI AUCHHUILIIHM

Monyas 1. Ipunyunu mamemamu4nozo mooenwsannus. Onmumizayiine Mooen106anns 6

3emileycmpoi

Tema 1. Knacudikariss MaTeMaTUYHUX MOJENIeH. 3arajibHi BUMOTH IO MATEMATHYHUX MOAEJIEH
B 3€MJIEYCTPOi, OCHOBHI TexHOJOri. OCOOIMBOCTI BUXiQHUX AaHUX Ta MOIENIOBAHHS B 3€MJIEYCTPOI.
Jlanuror “monenb-anropurM-nporpama’. IlpuinsaTrs pimeds. CydacHi TEHOEHIi B MAaTEMaTHUYHOMY
MozemoBanHi. [lepcnekTuBu BUKOpUCTaHHS qocsrHeHb Data Science Ta Machine Learning

Tema 2. KoHnenryanbHi aclieKTH ONTHMI3aliHHOrO MOJENIOBaHHA B 3emiieycTpoi. Hanmpsimu
(opMyBaHHS ONTUMI3ALIHAX MOZAEJeH Ta OCOOJMBOCTI 3aCTOCYBaHHS.

Tema 3. Ontumisauiiini Moaesi JiHiHOro nporpamyBaHHs. [IpoGiema 6ararosumiprocTi. Cy-
YacHI METOAM peaizariii OaraTOBUMIPHHX JiiHIHUX MOMEJICH.

Tema 4. Mogeni nyia a) BU3HaYSHHSL PO3MipY BUPOOHHYHX MiAPO3ALTIIB Ta BHYTPILLIHBOTOCHO-
IapCbKoi crierianizanii CLIbCbKOrOCIIOAaPChKOTO MANPHEMCTBA, 0) TpaHchopMaii yriap npu 3emie-
yCTpoi, B) ONTHMI3alii CTPYKTypH CIBO3MIH 13 BpaXyBaHHSAM CiJIbTOCIIKYJIBTYp-TIONEePEeIHHUKIB, T) TIa-
HYBaHHs PO3MIIIEHHS CLUIbCBKOTOCIIOAAPChKUX KYJIBTYP B YMOBaX TEXHOTEHHOTO 3a0pyAHEHHS 3eMe-
JIbHUX OUISHOK, T') OpraHi3alii TPaHCHOPTYBaHHS 1 JIOTICTHKH, ) OOIPYHTYBaHHs MPOEKTIB 3eMIIeyC-
TPOIO LIOA0 ONTUMI3ALIi BUKOPUCTAHHS ClIbCbKOTOCTIONAPCHKUX YTifb.

Tema 5. OnTuMizariitHi MOzeNl IiJIOYHCIOBOrO MPOrpaMyBaHHs. AJITOPUTMH 1 METOAM X pea-
mi3awii. Monudikanii TpaHCIIOPTHOI 3amaui Ta 1HILI TPUKJIAAN 3aCTOCYBaHHS MOJIeNIel LiiIOYMCIIOBOTO
NpOTPaMyBaHHI.

Tema 6. Heniniiini onrruMi3aniiiHi MOZei B 3eMJIEYCTPOi. AJITOPUTMHU 1 METOIH X peai3aryi.
IIpuknanu 3acToCyBaHHs.

Mogayab 2. Exonomixko-cmamucmuune i eKOHOMemMpUiHe MOOENI0BAHHA.

Tunosi exonomiko-mamemamuini Mooeii, WO UKOPUCMOBYIOMbCA 8 3eMileycmpor

Tema 1. 3aranbHi BiIOMOCTI PO €KOHOMIKO-CTATHCTHYHE MOAENOBaHHA. Po3paxyHok mapa-
MeTpiB BUpOOHMUNX (yHKUiH. OuiHka BUPOOHHYMX (PYHKUiH 3 BUKOPHCTAHHAM METOIIB KOpes-
1ifiHO-perpecifHoro ananizy. EKOHOMIYHI XapaKTepUCTHKH BUPOOHHYMX (PYHKLIH 1 X BHKOPUCTAHHS
B 3eMJIEYCTPOI.

Tema 2. ITpununnu noOynosu ekoHOMeTpudHUX Moneneii. Kpurepii anekBatHocTti. CyTHiCTh
MyJIbTUKOJIIHEAPHOCTI, HanpsiMu ii BusiBJeHHs. [lapHa niHiliHa perpecis.

Tema 3. JliHi#iHI Mozmeni MHOXKUHHOI perpecii. KinbkicHa perpeciiiHa Mozeib MHOXKHHHOI pe-
rpecii. Eranu noOynosu miHifHOI MOneNti MHOKHHHOI perpecii. OLiHKa aeKBaTHOCTI €KOHOMETPHY-
HOI Mozeni. IuTepnperartisi eKOHOMETPUIHUX MOAEEH.

Tema 4. OcHOBHI mKepena JaHWX IJIS1 CTBOPEHHS €KOHOMIKO-MaTeMaTHYHHX mozneneit. [Ipo-
rpaMHO-anapaTHe 3abe3nedeHHs] eKOHOMIKO-MaTeMaTHYHOIO MOZENIOBAHHS B 3€MJIEYCTPOI.

Tema 5. Mopeni s a) parioHaji3arii po3MipiB CiJIbCbKOTOCIIOAAPCHKUX 3€MJIEBOJIONIHD 1 3€-
MJICKOPHCTYBaHb, 0) OLiHIOBaHHA €(eKTHUBHOCTI JiKB1AALl{ HENOMIKIB 36 MJIEKOPUCTYBAHb, I') €KOHO-
MiYHOro oOIPYHTYBaHHS 3€MIICBIIOPSIHUX pillleHb B MPOEKTax 3emyeycTpor. CyyacHi MaTeMaTH4Hi
MOZENT A1 BU3HAYEHHS BAPTOCTI 3€MEJIb.

Tema 6. ExoHOMIKO-MaTeMaTUYHEe MOAEIOBAHHS NPHU &) OpraHi3alil 3eMJIEeBMOPIIHUX POOIT,
6) po3pobui mepcrneKTHBHUX Ta MOTOYHHX IUIAHIB, B) palliOHaN3aLii PO3MOALIY TPYAOBHX, 3€EMENbHUX
i MarepianbHO-(hiHAHCOBUX PECYPCIB.



6.2. CTpyKTypa HaBYa/ibHOT ANCUMNNIHN

HomMepu Ta Ha3BU MOAYNIB i TEM

1
Mogynb 1. [TpuHUMNN MaTEMaTWUYHOTO MOLEN0BaHHS.
OnTwumizayiiHe MOZieNtOBaHHSA B 3eM/eyCTPOT
Tema 1L Knacudikayis matemaTUYHUX MoAeneil. 3aranbHi BUMOTY O MatemaTuny-
HUX MoAeneln B 3emM/ieyCTPOT, OCHOBHI TexHonorii. Oco6AMBOCTI BUXIAHUX AaHUX
Ta MOZeNII0BaHHA B 3eMeyCTpol. JlaHutor “mogenb-anroputm-nporpama”. Mpui-
HATTA piweHb. CyyacHi TEHAEHLIT B MaTEMaTUYHOMY MOAeN0BaHHI. MepcnekTnsm
BMKOpMCTaHHA fgocAarHeHb Data Science Ta Machine Learning
Tema 2. KoHuenTyanbHi acnekT onTUMi3aliiHOro MoAentoBaHHS B 3eM/1IeyCTPOI.
Hanpamu hopMyBaHHS ONTUMI3aLinHUX Moaeneli Ta 0CO6MBOCTI 3aCTOCYBaHHS.
Tema 3. OnTumisauinHi mogeni NiHIAHOro nporpamyBaHHA. MNpo6aema 6araTosu-
MipHocTi. CyyacHi meToAu peanisayii 6araToBUMIpHUX NiHIKHUX MOZENeN.
Tema 4. Mogeni ans a) BUSHAYEHHS PO3MIPY BUPOOHMUMX NiApo3ainiB Ta BHYTpi-
WHbOrocnogapcbkoi cneyianisauii CifibCbKOrocnofapcbkoro nignpuemctea, 6)
TpaHcdopmauii yrigb npu 3eMieycTpot, B) onTuUMisalil CTPYKTYpKM CiBO3MIH i3 Bpa-
XYBaHHAM Ci/IbFrOCMNKYNbTYP-NONepefHUKIB, ) NiaHyBaHHA PO3MILLEHHSA CifibCb-
KOrocnofapcbKux KynbTyp B yMOBax TEXHOMeHHOro 3abpyAHeHHS 3eMefibHUX fi-
NAHOK, T) OpraHi3auii TpaHCMOPTYBaHHA | OTICTUKN, A) 06rpPYyHTYBaHHSA MPOEKTIB
3eM/IeyCTPO0 WOoA0 ONTUMI3aLiT BUKOPUCTAHHS CiNlbCbKOroCnoaapCbKnX yrifgb.
Tema 5. OnTumisaliiHi Mogeni Lino4vMcnoBoro NnporpamyBaHHa. ANropuTMu i me-
ToAM X peanisayii. Mogudikayil TpaHCNOPTHOT 334adi Ta iHWIi NpuKnagmn 3acTo-
CyBaHHA MOJesiel Lino4yncaoBoro nporpamyBaHHs.
Fema 6. HeniHiliHI onTuMi3auiiHi Mogeni B 3emneycTpoi. ANTOPUTMU | METOAM TX
peanisayii. Mpuknagn 3acTocyBaHHS.

N yCbOro

1
&

9

14

KinbKicTb roguH
[eHHa dopma

. o

y TOMY yuchi 5
5

n naé iHg  C.p. >
4 5 6 7 8
14 26 54
1 6 9
1 6 9
2 5 9
6 1 9
2 3 9
2 5 9

3aoyHa hopma

y TOMY yuchi

nn nab iHg c.p.
9 10 11 12 13

4 2 48
1 0 8
1 0 8
1 0 8
0 2 7
1 0 8
0 O 9



1 2 3 4 5 6 7 8 9 10 11 12 13

Mogynb 2. EKOHOMIKO-CTATUCTUYHE | EKOHOME T PUYHE MOJE/IOBAHHS.

TuNoBi eEKOHOMIKO-MaTeMaTUYHI MOeni, L0 BUKOPUCT OBY- 66 16 16 34 66 6 4 56

I0TbCA B 3eMNeYyCT POl
Tema 1 3aranbHi BifOMOCTiI MPO eKOHOMIKO-CTaTUCTMYHE MOAEN0BaHHSA. Po3pa-
XYHOK napameTpiB BUPOOHUYMX (PYHKLUIA. OUiHKa BUPOOHMUYMX (DYHKLIA 3 BUKO-
PUCTaHHAM MeTOAiB KOpenauiinHo-perpeciiHoro aHanisy. EKOHoOMiYHi xapaktepu-
CTUKWN BUPOOHNUMNX (DYHKLLIR | TX BUKOPUCTAHHA B 3€MJIeYCTPOI.
Tema 2. MpuHumnu nobynoBN eKOHOMETPMUYHUX Mofeneil. Kputepii agekBaTHo-
CTi. CyTHICTb MY/IbTUKO/MIHEAPHOCTI, HanpsaMu Ti BUABNeHHS. [apHa niHiiHa pe- 11 3 1 7 17 0 0 1
rpecis.
Tema 3. JTiHiiiHi Mogeni MHOXUHHOI perpecii. KinbkicHa perpeciiiHa Mogenb MHO-
XXVHHOT perpecii. ETann no6yAoBu NiHIAHOT MOAeNi MHOXWUHHOT perpecii. OuiHKa
afleKBaTHOCTI eKOHOMETPUYHOT Mofeni. IHTepnpeTtalis eKOHOMETPUUYHUX MOJe-
nein.
Tema 4. OCHOBHI xepena faHuUX Ana CTBOPEHHS eKOHOMIKO-MaTeMaTUYHUX MO-
Jeneit. MporpamHo-anapaTHe 3a6e3nevyeHHA eKOHOMIKO-MaTemMaTuyHoro mogento- 11 2 2 7 1 1 0 10
BaHHSA B 3eM/IEYCTPOT.
Tema 5. Mogeni gna a) pauioHanizauii po3mipis CiflbCbKOrocnofapCcbKux 3emse-
BOMOAIHb i 3eMNEKOPUCTYBaHb, 0) OLiHIOBAHHA e()eKTUBHOCTI NiKBigauii Heponi-
KiB 3eM/IEKOPUCTYBaHb, I) EKOHOMIYHOr0 OOrpYHTYBaHHA 3em/eBnopsagHux pi- 11 2 6 3 n 1 2 8
WeHb B NPOEKTax 3emeycTpoto. CydyacHi maTtemMaTMyHi Mogeni ANns BU3HAYeHHS
BapTOCTi 3eMefb.
Tema 6. EKoHOMiKO-MaTeMaTuyHe MOAENOBaHHA NpU a) OpraHisauii 3emaesnops-
JHNX po6iT, 6) po3pobLi NepcneKTUBHMX Ta MOTOMHMX MMaHiB, B) pauioHanisauii 11 4 4 3 un 2 2 7
pO3MoAiny TPYAOBUX, 3eMe/IbHUX | MaTepiafibHO-PiHAHCOBUX PecypciB.

Ycboro rogud 120 30 30 60 120 10 6 104

1 3 1 7 n 2 0 9

1u 2 2 7 1 0 O 1



6.3. Temn npakTHYHMX 3aHATH

KiabkicTb rogHH

] o]
. . . E | £
HomepH i Ha3BH MOAYJIiB, HOMEPH i HA3BH T€M NPAKTHYHHUX 3aAHATH 2 -2-
< =
=~ )
1 2 3
Monyab 1. Ipunyunu mamemamuunozo mooenioeanus. Onmumizayiiine Mooeiio6anHaA 8 3eMaeycmpor 14 2
IlIp. 1. Knacudikauis MaTeMaTHUHHX MOAENei. 3arajibHi BAMOTH 10 MATEMaTUYHUX MOZIeJIeH B 3€MJICyCTPOi, OCHOBHI TEXHOJIO-
rii. Oco0aMBOCTI BUXITHUX JAHUX Ta MOJEIIOBAaHHS B 3eMueycTpoi. JlaHuror “monenp-anropurM-nporpama’. IIpuitHaTTs pi- 1 0
menb. CyyacHi TEHIEHL] B MaTeMaTUYHOMY MopemoBaHHi. [TepcrniexkTiBU BUKOpUCTaHHS nocsrHeHb Data Science Ta Machine
Learning
IIp. 2. KoHuenTyanbHi aCeKTH ONTHMi3alliiHOro MOZEIOBaHHs B 3emiieycTpoi. Hanpsimu opMyBaHHA ONTUMI3ALIHHIAX MO- 1 0
aesel Ta 0COOIMBOCTI 3aCTOCYBaHHL.
IIp. 3. OnTuMizaniitai Moxeni JiHifiHOro nporpamysanHs. [IpoOiema 6ararosumiprocTi. CydacHi MeTOAM peati3aiiii 6araTtoBu- 5 0
MipHUX JIiHIHTHUX MOZEJEH.
IIp. 4. Mogeni 114 a) BU3HAYEHHs! pO3Mipy BUPOOHUYMX MiAPO3/iJIiB Ta BHYTPILIHBOTOCMIOAAPCHKOI Crieniatizanii CLIbCbKOroc-
HOAAPChKOro mianpueMcTBa, 6) TpaHcdopMarii yriab mpu 3eMieycTpoi, B) ONTUMI3aLii CTPYKTYPH CiBO3MIH i3 BpaxyBaHHIM
CLIBIOCIIKYJIBTYP-IIONEPEeHIKIB, T') INIAHYBAHHS PO3MILIEHHS ClIbCbKOTOCTIOAAPCHKUX KYJIBTYP B yMOBAaX TEXHOI€HHOTO 3a0py- 6 2
IOHEHHsI 3€éMeJIbHUX AITHOK, T') OpraHi3auii TPAHCHIOPTYBAHHS 1 JIOTICTUKH, 1) OOrPYHTYBaHHS MPOEKTIB 3eMJIEYCTPOIO IIOAO
ONTHUMI3alli] BUKOPUCTAHHS ClIIbChKOTOCMONAPChKUX YVIiIb.
[Ip. 5. OnTumiszaniiiHi MOJeNi LiIOYUCIIOBOTO IPOrpaMyBaHHs. AJITOPUTMHU I METOIH iX pearizawii. Mogudikarii TpaHCIOPTHOI ) 0
3aja4i Ta HIT NPUKJIAIU 3aCTOCYBAHHS MOZEJEH IIJIOYICIOBOrO POrpaMyBaHHSI.
[Ip. 6. HeniHifiHi onTuMi3auiiHi MOZes B 3eMJIeyCTpoi. AJropuTMH i MeToau ix peamisarii. [Tpukiaaay 3acToCyBaHHS. 2 0
MoayJanb 2. Exonomiko-cmamucmuune i eKonomempuiie Mooe1l06aHHA. 16 4
Tunoegi ekonoMiKoO-Mamemamuii Mooeii, w0 8UKOPUCHIOBYIOMbCA 8 3eM1eyCmpoi
IIp. 1. 3aranbHi BiTOMOCTI IPO €KOHOMIKO-CTaTUCTHYHE MOAEMOBaHHA. Po3paxyHOKk nmapameTpiB BUpOOHHUUX QyHKIiH. OuiHka
BUPOOHMYNX (PYHKIIIH 3 BUKOPHUCTAHHSIM METOAIB KOpeJsiui HHO-perpeciiiHoro aHanizy. EKOHOMiUHI XapaKTepUCTUKH BUPOOHH- 1 0
qux (PYHKUIH 1 iX BHKOPUCTAHHS B 36MJICYCTPOI.




1 2
IIp. 2. MpuHiuny noOynoBu ekoHOMeTpuYHUX Moneneil. Kpurepii anexBaTHOCTI. CyTHICTD MYJIBTHKOJII HEAPHOCTI, HATIPSIMH 11 1
BusiBjieHHs1. [lapHa JiHIfHA perpecist.
IIp. 3. JliHiiHi Mogeni MHOXHHHOI perpecii. KinbkicHa perpeciiiHa Momenb MHOXKUHHOI perpecii. Etami moGymoBu JiHi HHOL 2
MoOzeJi MHOXHMHHOI perpecii. OLiHKa ageKBaTHOCTI €KOHOMETPUYHOI Mojesi. [HTeprpeTanisi eKOHOMETPUYHHUX MOJENEH.
IIp. 4. OCHOBHI JXKepena JaHUX AJISl CTBOPEHHS] €EKOHOMIKO-MaTeMaTUIHUX Moxenei. [IporpaMHo-anapaTHe 3a0e3neueHHs €KO- 2
HOMiKO-MaT€MaTHIHOI'O MOAEIIOBAHHS B 36MJIEYCTPOI.
IIp. 5. Mogeni ayist a) panioHan3amii po3MipiB ClIbCbKOTOCHOAAPCHKUX 3€MIIEBOJIOAIHD 1 3eMJIEKOPUCTYBaHb, 0) OIi HIOBAHHSI
e(heKTHBHOCTI JIiKBifaLlii HEIOMIKiB 3eMIICKOPUCTYBaHb, I') EKOHOMI9YHOIO OOIPYHTYBaHHS 3eMJIEBIIOPSAHUX PIillIEHb B MPOEKTaX 6
semieyctporo. CydyacHi MaTeMaTHuHI MOJEJI 1Jisl BU3HAUYEHHS BAPTOCTI 3eMelTb.
IIp. 6. EKOHOMiKO-MaTeMaTUYHEe MOJENIOBAHHS MU a) OpraHizauii 3eMIeBIOPSAHUX poOIT, 0) po3polili NMEepPCHEKTUBHUX Ta 4

IOTOYHUX IUIaHIB, B) palliOHaJI3aui1 pO3NOiIy TPYAOBUX, 3eMEJIbHUX 1 MarepiaibHO-(hiHAHCOBUX PECYPCiB.

Pazom

30




6.4. Camocriiina po6ora

KiabKicTh FOAHH

® =
" 2|
Homepu Ta Ha3BM MoAY.IiB i TeM 2 -2-
< =
= g}
1 2 3
Moayab 1. Ilpunyunu mamemamuunozo mooeniosanus. Onmumizayiiine Mooe1106aHHA 8 3eMaeycmpoi 26 48
Tema 1. Knacudikariisi MaTeMaTUIHUX MOZeJIeil. 3araypHi BUMOTH IO MaTEMaTH4YHUX MOJIENIEH B 3eMJIEYCTPOi, OCHOBHI TEXHO-
Jiorii. OcoGNMMBOCTI BUXITHUX JaHMX Ta MOIAENIOBAHHS B 3eMiieycTpoi. JIaHIor “Moaenb-airoputm-mporpama’. [IpuitHATTS pi- 6 3
meHb. CydacHi TeHAEHLI] B MATEMaTUYHOMY MOZENOBaHHI. [lepcriekTBY BUKOpUCTAaHHA AocsirHeHb Data Science Ta Machine
Learning
Tema 2. KoHuenTyajbHi aCIIEKTH ONTHUMI3aLli HHOrO MOAEIOBaHHS B 3eMiieycTpoi. Hampsimu (hopMyBaHHS ONTHMI3aLll THUX MO- 6 3
nesneit Ta 0COOMBOCTI 3aCTOCYBAHHSI.
Tema 3. Ontumisaniiizi Mozeni JiHifiHOro nporpamysanHsi. [IpoOnema GaraToBumipHocTi. CydyacHi MeToau peanizauii 6araTo- 5 3
BUMIPHUX JIHIHHIX MOJeJeil.
Tema 4. Mopeni nns a) BU3HAYEHHS pO3Mipy BUPOOHUYMX MiJPO3AiJiB Ta BHYTpPILIHOrOCMOAAPCHKOI crienianizamnii ClibChKo-
rOCIIOIAPCHKOTO MiANPHEMCTBA, 0) TpaHcopmanii yrias npu 3emMieycTpoi, B) ONTHMI3aLii CTPYKTYPH CiBO3MIiH i3 BpaxyBaHHSIM
CLIBTOCIIKYJIBTYP-TIONePEeIHHUKIB, T') INIAHYBAHHS PO3MILLEHHS CiJIbCbKOTOCIONAPCHKHUX KYJIBTYP B yMOBAaX TEXHOMEHHOIO 3a0py- 1 7
JHEHHsI 3eMeJIbHUX ALISHOK, T) OpraHi3auii TPAaHCHOPTYBaHHS 1 JIOTICTHKH, 1) OOIPYHTYBaHHS MPOEKTIB 3eMJIEYCTPOIO 100
OINTHMIi3aLlil BAKOPUCTAHHSI ClJIbCbKOTOCTIOAAPCHKUX YTifb.
Tema 5. OnTumizauiiiai MOJEN LiJIOYHUCIIOBOTO IIPOTpaMyBaHHs. AJITOPUTMH 1 METOAH iX peanizaiii. Moxgudikauii TpaHCOPT- 3 3
HOI 3a71a4i Ta 1HII NPUKJIAAN 3aCTOCYBAHHS MOJEJISH LiJIOUHCIIOBOTO MPOrpaMyBaHHs.
Tema 6. HeniHiiini onTuMi3ani el MOzieni B 3eMJieyCcTpoi. Ayropurmu i MeTomu ix peamisaunii. [Tpukiaam 3acTOCYBaHHS. 5 9
Monyas 2. Exonomiko-cmamucmutine i eKOHOMemMpuine MoOe1I08AHHA. 34 56
Tunogi eKOHOMIKO-MAMEMAMUYHT MOOEILi, W0 BUKOPUCIOBYIOMbCA 8 3eM1eyCmpoi
Tema I. 3aranbHi BIZOMOCTI ITPO €KOHOMIKO-CTATUCTUYHE MOZENIOBaHHs. PO3paxyHOK mapaMeTpiB BUpOOHHUUX pyHKIHi. Oui-
HKa BUPOOHNUMX QYHKIIH 3 BUKOPUCTAHHAM METOI B KOpeIsiLi HHO-perpeciiHOro aHaizy. EKOHOMIUHI XapakTepUCTUKH BUPO- 7 9

OHMYMX (QYHKIL i X BUKOPHCTAHHS B 3€MJIEYCTPOI.




1 2 3
Tema 2. Ilpuannnu noOyaoBu ekoHOMeTpHUUHUX Monesel. Kpurepii anekBatHocTi. CyTHICTD MYJIBTHKOJI HEAPHOCTI, HAMIPSIMU 7 11
ii BusiBjieHHs1. [lapHa niHiitHA perpecis.
Tema 3. Jliniiiai Mopeni MHOKHHHOI perpecii. KipkicHa perpeciiiHa Mopens MHOKUHHOI perpecii. Etanu noOynoBu niHIHHOL 7 11
Mozesli MHOXKHHHOI perpecii. OmiHKa afeKBaTHOCTI €eKOHOMETPUYHOI Mozaeni. [HTeprperaniss eKOHOMETPHYHUX MOJENEH.
Tema 4.' OcCHOBHI JIKepena JaHuX AT CTBOPEHHSI €KOHOMIKO-MaTeMaTndHux mopeneil. [IporpamHo-anaparae 3a0e3nedeHHs 7 10
€KOHOMIKO-MaTEeMaTHYHOTO MOJIEIIOBAHHS B 3€MJICYCTPOI.
Tema 5. Mopeni nyist a) pamioHami3anii po3MipiB ClIIBCbKOTOCTIOAAPCHKUX 3€MIIEBOJIOMIHD 1 3MIIEKOPHCTYBaHb, 0) OLIIHIOBAHHS
e(peKTUBHOCTI JIKBiAaLii HEJOJIKiB 3€MJIEKOPUCTYBaHb, I') EKOHOMIYHOT'O OOTPYHTYBAaHHS 3€MJIEBIIOPSIIHUX PIIIEHD B IPOEKTaX 3 8
3emuieyctporo. CydacHi MaTeMaTUYHI MOJEN ik BH3SHAYEHHS BAPTOCTI 3€MEb.
Tema 6. EKOHOMIKO-MaTeMaTUYHEe MOJEIOBAHHS NIPH a) OpraHi3aiii 3eMJIEBMOPSITHUX PoOIT, 0) po3podii MepCrneKTUBHUX Ta 3 7
NOTOYHUX TUIAHIB, B) palliOHAI3aLii pO3NOALTY TPYIOBHUX, 3€MEJIbHUX 1 MaTepiaabHO-(h1HAHCOBUX PECYPCIB.

Paszom 60 104




7. IHCTPYMEHTW, OBJTAQHAHHA TA NMPOIMrPAMHE 3ABE3MNEYEHHA, BUKOPUC-
TAHHA AKX NEPEABAYAE HABYAJIbBHA ANCLUUNTIHA

TexHiuHi 3ac00u: MynbTUMEAiiHNIA NPOeKTOp, Tenesisop.

O6nafHaHHA: KOMN'IOTePHUIA Knac Ha 15 KOMN’OTepPiB 3 Mepexketo IHTepHET.

MporpamHe 3a6e3neyeHHs : MakeT MaTeMaTUYHUX Nporpam (MaTemaTu4He cepeaoBuile) Maple; enek-
TPOHHI TpeHa)kepwu Ta Bifeo/ayfio - mMaTepiany 3 po3fifiB gucuuniHun
“MaTemaTnyHe MOAENOBAHHA B 3eMNEYCTPOT”; eNeKTPOHHI NiApYyYHUKK
Ta METOANYHI BKa3iBKMU.

OcHoBHa niTepaTypa

. Wenak B.B., Kaptok A.M., TumoweBCbKunin B.B. EKOHOMIKO-MaTeMaTUyHi MeTOAM | MOAENt0BaHHSA
Y 3eMneycTpoi: HaBY. nocibHuk. - Montasa: MNMonTHTY, 2019.- 172 c.

. MamoHoB K. A. KoHcneKT nekuyiii 3 gucumnniHy “MartemaTuyHi MeToam i Mogeni y 3emneyctpor”
(4Nns cTyfeHTIB AeHHOT Ta 3a04HOT POPM HaBYaHHA cneuianbHOCTI 193 - Meofesia Ta 3eMeycT-
piin). - XapkiB: XHYMT im. O. M. bekeToBa, 2018. -116 c.

. MapTtuH A.T"., YymaueHko O.M., KpuBos'a3 €.B. MatemaTuyHi MeToAM | MOAeNi B 3eM/IeyCTPOI:
nigpyyHuk - K.: LN "KomnpuHt", 2016. - 629 c.

. MapTuH A.T"., YymaueHbko O.M. MeToauyHI BKa3iBKM 3 AUCUUNNIHN “MarteMaTuyHi MeToau i Mo-
peni B 3emneyctpoi”. -K.: Bugas-so TOB «Arpap Megia Npyn», 2012. - 76 c.

. bepbeub M.A. MaTemaTyHa CTaTUCTUKA B 3eMNEBNOPAAKYBaHHI. KOHCNEKT nekuiin. - YepHisui:
PyTa, 2006. - 50 c.

. lyk’aHeHko I.I"., FopogHiyeHKo L.I. CyyacHi eKOHOMeTpPUYHI MeToan y (hiHaHcax. HaByanbHMiA
nocioHuK. - Kuis: Jlitepa N1TA, 2002. - 352 c.

. Opo3geHko B.O. Maple B maTematuui: HaBYanbHWUIA NOCIOGHWK AN CTYAEHTIB BULLMX HaBYA/IbHUX
3aknagis |11 Ta IV piBHiB akpeauTauii. - bina Liepksa, 2019. - 328 c.

JonomixHa nitepaTtypa

. Camoiinenko M.1., CkokoB b.I". focnigxeHHa onepauiin (MaTtemaTuyHe nporpaMmyBaHHs. Teopis
MacoBOro 06cnyroByBaHHs): HaB4. NocibHuK. - Xapkis: XHAMTI, 2005. - 176 c.

. NlewmHcbkunii O. J1. EKOHOMEeTPIsA: HaBY. NOCi6. Ans CTyA. BUL. HaBY. 3akn. - f1bBiB.: MAYTI, 2003. -
208 c.

. CkokoB b.I'., MamoHoB K.A. MeToAN4YHI BKa3iBKM “BUKOpUCTaHHSA nakeTy nporpam «Statistica» B
eKOHOMETPUYHUX JocnifdxeHHax” - Xapkis: XHAMI, 2007. -51 c.

. OpenbeH X. MNMpuknagHe MallMHHe HaBYaHHA 3a gornomoroto Scikit-Leam T1a TensorFlow. Kwis:
[Oianektuka, 2018. — 690 c.

IH(hopMmauiHi pecypcn B Mepexi IHTepHeT

. http://www.univ.uzhgorod.ua/scientific librarv/sci lib links/ - caiiT 6i6nioTekn YxHY, wo wmic-

TWUTb, 30KpPeEMa, NiHKK Ha iH(popMmaLiiiHi pecypcn iHWKMX 6i6nioTeK Ta iHQopMaLinHUX LEHTPIB.
. https://drive.google.com/open?id=IWvbi00Z5NLxUdglrshTx5 EOktU55YZI&authuser=vo-
lodvmvr.drobnvch%40uzhnu.edu.ua&usp=drive fs - KoHcnekT nekuiin 3 kypcy "MaTeMaTuyHi me-
TOAM 1 MOAeni B 3emsieycTpoi” (yknagadi - [OLEHTU HaLioHanbHOro yHisepcuTeTy 6Giopecypcis i
NPUPOLOKOPMCTYBaHHA YKpaiHM A.M. MapTuH Ta O.M. UymaueHKo).
. https://drive.google.com/open?id=1K6aBPOYf04CY'WNZcESzZxxPOADy8-eaM &authuser=vo-
lodvmvr.drobnvch%40uzhnu.edu.ua&usp=drive fs - ENeKTpoHHiI MaTepiany ANd BUKOHAHHA Mpak-
TUYHUX 3aBfaHb Ta BUBYEHHA AMUCLUMMIHM “MaTeMaTMyHe MOAENOBAaHHA B 3eMJIeyCTpPOT”.


http://www.univ.uzhgorod.ua/scientific_librarv/sci_lib_links/
https://drive.google.com/open?id=lWvbi00Z5NLxUdglrshTx5_E0ktU55YZI&authuser=vo-lodvmvr.drobnvch%40uzhnu.edu.ua&usp=drive_fs
https://drive.google.com/open?id=lWvbi00Z5NLxUdglrshTx5_E0ktU55YZI&authuser=vo-lodvmvr.drobnvch%40uzhnu.edu.ua&usp=drive_fs
https://drive.google.com/open?id=lK6aBPOYf04CY'wNZcESzZxxP0ADy8-eaM&authuser=vo-lodvmvr.drobnvch%40uzhnu.edu.ua&usp=drive_fs
https://drive.google.com/open?id=lK6aBPOYf04CY'wNZcESzZxxP0ADy8-eaM&authuser=vo-lodvmvr.drobnvch%40uzhnu.edu.ua&usp=drive_fs

Honarok

PesyabTaTn neperasiny
Po0010i MporpaMu HABYAJILHOI AMCUHILTIHH

Poboua nporpama nepesarsepmxkeHa Ha 20 /20 H.p. ©Oe33miH; 3i3miHamu (lomatox ).
(TIoTpiOHE T IKPECITHTH)

npoToKoJ Ne B « » 20 p. 3asimyBau kadenpu

(mimmc) (ITpizBHITe iHIiATHN)

Poboua nporpama nepesarsepmkeHa Ha20 /20 H.p. 0e33miH, 313miHamu (JlomaTox ).
(ToTpiGHE MiIKPECITATH)

npoToKoJ Ne BT « » 20 p. 3asimyBau kadenpu

(mipmic) (IlpizBHire iHiMiamH)

Poboua nporpama nepesarsepmkeHa Ha20 /20 H.p. 0e33MiH, 313miHamu (JlomaTox ).
(ToTpiGHE MiTKPECITHTH)

npoTokoJ Ne BT « » 20 p. 3asinyBau kadenpu

(mipmmc) (ITpizBurTe iHiiaHN)

Poboua nporpama nepesarsepmxena Ha 20 /20 H.p. 0Oe33miH; 31 3miHamu(J{onaTox ).
(ToTpiOHE MiTKPECITATH)

npoTokoJ Ne B « » 20 p. 3asinyBau kadenpu

(mipmmc) (IlpizBuire iHiMiam®)



