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BCTYII

PoGoua mporpama HaBuUandbHOI  AUCHUIUIIHU  «MojaemoBaHHS  Ta
IIPOrHO3yYBAaHHA CTaHY I[OBKiJIJI}I» € CKIaaO0BOKO YaCTHHOKO HOPMATHBHO-
METOJMYHOIO 3a0€3NeYeHHs] HAaBUYaJbHOIO IMPOLECY 3a Taly33l0 3HaHb E
HpPIpOI[HH‘Ii HaYKH, MATCMAaTUKa Ta CTATUCTHKA Ta HAJICKHUTHL 10 I[I/ICHI/IHJIiH
npodeciiftHOl MiATOTOBKH.

AHoTAaLIA

HporpaMa HaBYaJIbHOI I[I/ICHI/IHJ'IiHI/I ((MOI[GJIIOB&HH}I Ta IIPOTHO3YBAHHA
CTaHy JOBKULIS» mependadae (opMyBaHHS BMIHb Ta HABHYOK MOOYJIOBU
MaTEeMaTUYHUX MOJIEJIEH Ta HABUYOK PO3B'A3yBaHHs 3aBJaHb B 00J1acTi €KOJIOrii Ta
OXOpOHH HaBKOJIMIITHBOT'O cCpcaoBUIIIa 13 3aCTOCYBAHHAM CydaCHHUX
MaTeMaTUYHUX METO/IIB 1 Cy4aCHOTO MPOTrPaMHOIO 3a0e3MeUCHHSI.

BI/IKJIaI[aHH}I HaBYaJIbHOI I[I/ICHI/IHJIiHI/I «MOIIGJIIOB&HHH Ta IIPOTHO3YBAHHA
CTaHy ,Z[OBKiJIJI}I» 3a0e3MeYnTh Takl pe3yJabTaTH HAaBYaHHA. 3aCTOCYBAHHI
TEOPETUYHUX, METOJIMYHUX 1 IPAKTUYHUX M1JIXO/IIB A0 PO3B'A3aHHS 3aBAaHb PI3HOT
CKJIQJTHOCTI Ta TUITY JUTsl €KOJIOTIUHHMX JOCHIKCHB

KuarwuoBi cioBa: mMaremaThyHa MOJIENb, €KOJOTIYHHUM MPOTHO3, METOIU
MPOTHO3YBAHHS, JUHAMIKA €KOJIOTTYHUX CHUCTEM.

Abstract

The program of the discipline "Modeling and forecasting of the
environment”" involves the formation of skills in the mathematical models
construction of tasks in the field of ecology and environmental protection and and
the acquisition of skills in solving environmental problems using modern
mathematical methods and modern software.

Teaching the discipline "Modeling and forecasting of the environment” will
provide the following learning outcomes: the application of theoretical,
methodological and practical approaches to solving problems of different types
from the field of ecology and environmental protection

Keywords: mathematical model, ecological forecast, forecasting methods,

the dynamics of ecological systems.



1. Onuc HaBYAJBHOI JUCIUILIIHHA

l'any3b 3HaHB,

XapakTepuCTUKa HABYAIbHOT
JUCIUIUIIHA

HaiimenyBanHs CHeIiaNbHICTh (OCBITHS D o
: o . eHHa Gopma | 3a04Ha Gopma
MOKA3HUKIB Iporpama), OCBiTHiM piBeHb| p P
HaBYaHHS HaBYaHHS
KinmpkicTs KpenuTis -9 0bog'a3x06a

l"asy3b 3HaHB:

Monynis —3 E [pupoanu4i HayKH, Pik miaroToBku:
3micToBuX Moxynis — 4 |MATCMAaTHKa Ta CTATHCTHKA | - 5 5 3-i 2-i 3-i
Enextponnuii ampec CrerniajibHICTh: Cemectp
PITH/I Ha caiiti E2 Exosoris v v v v
Hl 4t | 50 | 40 | 5
VYHiBepcureTy —
Jlexmii
OCBlTH"‘ nporpama: 30 rox |30 rox.| 6 rox {20 ro.
Exonoria ra oxopona [TpakTuyHi, ceMiHapChKi
HABKOJIUIITHBOTO
15ron |15 ron.| 2 rox |10 rox.
cepeoBHUIIa -
3arayibHa JlaGopaTopHi
KUIBKICTB TO/IHH Orox | Orox. | Orox | Orox.
- 270
THXHEBUX TOJUH AJIs OcCBITHI piBEHB: CamocrTiiiHa poboTa
JeHHOT hopmu nepiuuii (0akanaBpchkuil) |45 rop [135 rog| 37 rox (195 rox

HaBYaHHS:
ayuTOpHUX — 3; 3

[nauBiTyanpHI 3aBIaHHS:
KypcoBa po0oTa

Bun koHTpOIIO0: 341K, €K3aMeH

CaMOCTIHHOT
pobOTH CTyAEeHTa dopma KOHTPOJIIO: MUCHMOBA
-3;9
2. MeTa BUBYEHHSI HABYAJBHOI JUCIHUILIIHNA
MeTor0 BUMBYEHHS  HAaBYaJIbHOI AUCHHUIUIIHM  «MOJEIroBaHHSI

MPOTHO3YBaHHS CTaHy JOBKULIS» € (DOPMYBAaHHS Yy CTYJEHTIB BIAMOBIJIHO 10

OCBITHBO-TIPO(ECIHHOT TPOrPaAMH TAKUX KOMIIETEHTHOCTEH:

KO08. 3naTHicTh TpOBENCHHS TOCTII)KEHb Ha BIJIMOBITHOMY PIBHI,

K16. 3gaTHiCTh 10 KPUTUYHOTO OCMUCJIEHHS OCHOBHHUX TE€OpIi, METO/IB Ta

MPUHITUIIIB TPUPOJHUYHX HAYK;

K17. Po3yMiHHA OCHOBHMX TEOPETHYHHUX IOJIOKEHb,

MPUHIUIIIB MATEMATUYHUX Ta COLIAIbHO-€KOHOMIYHHUX HAYK;

KOHIIENIIA Ta



K19. 3patHicTe [0 OLIHKM BIUIMBY TPOIECIB TEXHOTEHE3y Ha CTaH
HABKOJIMIIIHFOTO CEPEJIOBUINA Ta BHUSBJICHHS €KOJOTIYHHX PU3UKIB, TOB’S3aHHUX 3

BUPOOHUYOIO JiSITbHICTIO.

3. IlepeaymoBH AJ151 BUBUEHHSI JUCHUILTIHA
[lepegymMoBaMy BHUBUYEHHSI JUCIUIUTIHM € OTPUMAaHHS KOMIETEHTHOCTEH 3
nucruiniiag «Buma mateMmatuka I», «bioreoxiMisy, «3arajipbHa eKoJIoTisy. SHAHHS
Ta HaBUYKHU 3 «MoJIeTIOBaHHS Ta MPOTHO3YBAHHS CTaHy JOBKLUISH) JOMOMOXKYTh
Ipy BUBYEHHI Jucuuiuiinun «TexHoekonoris», «HopMyBaHHS aHTPONOTrEHHOTO
HAaBAHTA)KEHHA HA HABKOJIMILIHE CEPENOBHILE», Y BHUKOHAHHI KBali(iKaiiHUX
(OakamaBpCchbKUX) pOOIT, a TakoX JJIg HACTYNMHOI MPAKTUYHOI poOOTH Ha

M1IPUEMCTBAX.

4, OuikyBaHi pe3yJIbTATH HABYAHHS

BuBueHHs HaBUaIbHOI JUCHUILIIHY niependadae GOpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:

ITP03. Po3yMiTH OCHOBHI KOHIIEMIIil, TEOPETUYHI Ta MPAKTUYHI IPOOIEMH B
rajy3i IpUPOAHUYMX HAYK, IO HEOOXITHI IJisi aHali3y 1 NMPUUHSTTS PIIICHb B
cdepi eKoJIorii, OXOPOHU JOBKIUIS Ta ONTUMAIBHOTO MPUPOIOKOPUCTYBAHHS;

[1POS. 3Hatu KOHIENTyaJbHI OCHOBM MOHITOPUHTY Ta HOPMYBaHHS
AHTPOIIOTEHHOT'O0 HABAHTAXKECHHSI HA JIOBKIJLJIS;

[1P09. JlemoHcTpyBaTM HABMYKHM  OIIIHIOBaHHS  HemepeadayyBaHUX
€KOJIOTTYHUX MPOo0JIeM 1 00 lyMaHOTr0 BUOOPY LUISXIB X BUPIIICHHS;

[TP10. YmiTu 3acTocoByBatu nporpamui 3acodu, I'IC-texnosnorii Ta pecypcu
InTepuery mis iHbopMaIiifHOTO 3a0e3NeYeHHs €KOJIOTTYHUX JAO0CII1IKEHb;

[TP11. VYwmitu mporHO3yBaTH BIUIMB TEXHOJOTIYHUX TIPOIECIB  Ta

BI/IpO6HI/II_ITB Ha HABKOJIMIIIHE CCPCAOBUILC.



5. IIporpama HaBYAJIBHOI IMCUUILIIHA

Mopayas 1. MaTemaTnuHe MOJETIOBAHHS Ta BHUJAU MPOTHO3IB 3a0pyaIHEHHS
HABKOJIMITHBOTO CEPEI0BUIIA

3micTroBuii Moayab 1. OCHOBHI 3acagy MaTeMAaTHYHOTO MOJICTIOBAHHS 1
MPOTHO3YBAHHS B €KOJIOT1i

Tema 1. Micrie 1 posib 3a71a4 MOJIETIOBaHHS B KOMIUIEKCI B3a€MOIIOB’ I3aHUX
3aJ1a4 aHaJIi3y Ta MPOTHO3YBaHHs eKoyoriaHuX mporieci [1] crop. 11-28, [2] cTop.
9-18, [3] crop. 5-22.

Tema 2. Kiacudikamiss wmaTeMaTHYHHX MOJCIECH  BIAMOBIAHO 10
BJIACTHBOCTEH MPOIIECIB JOBKI/LIA, 0 MOJCO0ThCs [1] crop. 16-22, [2] crop.
18-30, [6] cTop. 14-21, nox. [7] cTrop. 29-50

Tema 3. EnemenTaphi ¢yHKIIT Ta iX BUKOPUCTaHHS B ekosorii. Habmmkeni
yucia, onepaiii 3 HuMu. [Toxubku dynkiii [1] crop. 37-78, [2] crop. 90-104.

Tema 4. CratucTu4yHi METOJIM MOJEIIOBAaHHS 1 MPOTHO3YBAHHS CTaHy
JTOBKLIA (perpeciiiHi MoJiesi, MOIelTi YacoBO1 Ta MPOCTOPOBOI TuHaMiku) [2] CTop.
37-74, [4] cTop. 53-89, [5] crop. 95-112, nox. [7] cTop. 83-100.

Tema 5. OCHOBHI MNPUHIMOK MATEeMaTUYHOTO Ta  IMITAIIITHOTO
MO/ICITIOBaHHS B MPOrHO3aX 1 clieHapisx y cdepi npupoaokopucTyBanus [1] cTop.
16-28, [2] ctop. 90-104, [3] crop. 148-172, nox. [7] cTop. 108-126.

Tema 6. Buau i meromu nporno3yBanHsi. 3acoou Microsoft Excel® Ta
MathCad® m1st imiTaniiHOro MOEIIOBaHHs 1 MporHo3yBanus [1] cTop. 28-37, [2]

crop. 191-200, [5] crop. 71-94, [6] cTop. 7-9

3micToBHii Moayab 2. MaremaTnuHe MOJECIIOBAHHS Ta MPOTHO3 Mirpartii
3a0pyAHIOIOYUX PEUOBUH Y aTMOchepi

Tema 7. MogentoBanHsl 1 NPOTHO3YBaHHS TIpolleciB B atMmocdepl Ta
HACIIIZKIB aHTPONOreHHOTo BILIMBY Ha Hel [1] crop. 205-216, [3] cTop. 64-79, [6]
crop. 9-14, crop. 21-42, [7] cTop. 8-35.



Tema 8. YmoBu, mapameTpu 1 KpuTepii, [0 BIUIMBAIOTh HA PO3CIFOBAHHS
nomimok B atMocdepi [1] cTop. 218-233, crop. 246-255, [3] crop. 70-79, [7] cTop.
17-40, cTtop.45-66, cTtop. 178-218

Tema 9. YucenbHe MpOrHO3YBaHHSA KOHIEHTPALi MIKIJIMBOI JOMIIIKHA 3a
noromoror AaudysiiiHoi Ta raycoBoi moaeni [1] crop. 236-243, [6] crop. 45-53,
[7] cTop. 66-111.

Tema 10. ImiTamiitna MOJe/Ib MPOTHO3YBaHHS PO3MOBCIOJKEHHS JOMIIIOK Y
atmMocepromy mnoBitpi OHJI-86 Ta BUKOpUCTaHHS aBTOMATHU30BaHOI CHCTEMHU
po3paxynky EOJI 2000 [6] crop. 69-75, [8] cTop. 1-94, nox. [1] crop. 4-41, nox.
[2] cTop. 5-14

Tema 11. MonentoBaHHs NOIMIKMPEHHS JOMIIIKHU BiJ] JpKepesia 3 ypaxyBaHHSIM
BILTMBY oporpadii [1] cTop. 216-218, [7] cTop. 208-212, [8] cTop. 22-25, nox. [2]
crop. 15-18.

Tema 12 MopentoBanHs 3a0pyIHEHHs] aTMOC(EpU BUKUIAMU TPYIIU JIKEPEIT
Ta TUIOIIMHHUX JiKepen [7] crop. 25-37, crop. 49-66.

Tema 13. IlporHo3yBaHHs 3a0pyAHEHHS MOBITPSHOTO CEPEOBUINA Y MICTI
ta Oins aBToMarictpanei [1] crop. 243-246, crop. 227, [3] crop. 79-90, [6] crop.
53-69, nox. [2] crop. 31-39.

Tema 14. IIporHo3yBaHHs ITyMOBOTO 3a0pyIHEHHS aTMOochepu O1is
TPaHCHOPTHUX Marictpaiiei [6] ctop. 84-87.

Tema 15. MoaentoBanHs pagioaKTUBHOTO 3a0pyIHEHHS atMochepu pu

aBapisix Ha AEC [6] cTop. 103-106, ctop. 116-118, nox. [2] cTrop. 40-45.

3micToBuii Moayab 3. MaTeMaTHyHe MOJICITIOBAHHS Ta MPOTHO3 Mirpartii
3a0pyIHIOIOYNX PEUOBHH Y BOJAHHUX 00'€KTaX

Tema 16. MojenmoBaHHs TIEpEHECEHHS TOMIIIIOK 10 pyciy piuku [1] cTop.
148-169, [3] crop. 37-42, [6] cTop. 137-146, [10] cTop. 16-72, [11] cTop. 6-31

Tema 17. YucenbHe MOJIETIOBAHHS MOIIUPEHHS 3a0pYIHIOIOYNX PEYOBHUH Y
piukax mpu aBapiiHOMY CKui ctigHuX Boj [1] crop. 163-169, [3] cTop. 52-62, [6]
crop. 146-150, [10] cTop. 46-77, [11] crop. 32-67, nox. [3] crop. 4-17



Tema 18. UmucenpbHe MOAENIOBaHHS NEPEHECEHHS [OMIIIOK MpPU CKHUI
CTIYHHX BOJ y o3epa Ta Bojocxosuiia [10] crop. 77-81, [11] crop. 68-89, mox. [3]
crop. 18-22

Tema 19. UYwucenpHe MOJCTIOBAaHHA TMPOIECY 3a0pyAHEHHS MODS.
Po3citoBaHHs JOMIIIOK y MOpPi BiJ HOCTIHHOTO JKepesa 3a0pyaHeHHs [6] crop.
150-154, nox. [3] crop. 23-30

3microBuii Moayiab 4. MartemaTnyHe MOJENIIOBaHHSI 1 MPOTHO3YBaHHS
3a0pyIHEHHSI TPYHTOBOTO 1 POCIMHHOTO CEePEIOBUIII

Tema 20. YucenbHe MOAETIOBAHHS MPOIIECIB 3a0PYAHEHHS IMiI36MHHUX BOJ
[1] cTop. 170-178, [6] cTop. 156-181, [13] cTop. 8-79

Tema 21. MogentoBaHHs 1 NpPOTHO3YBaHHS MpPOLIECIB Yy JiTocdepl Ta
HACJIIJIKIB aHTPOIIOT€HHOTO BILTMBY Ha Hei [1] ctop. 298-302, [3] cTop. 90-97

Tema 22. MojentoBaHHs Mirpaiii pagioHYKIiAiB B arporieHo3ax [1] crop.
276-297, [3] cTop. 97-105

Tema  23. IlorHo3yBaHHA  BHHOCY  OIOT€HHUX  €JIEMEHTIB 3

ciibCchKOTOCTIOAApPChKUX yriab [1] crop. 305-311



TeMaTHYHNH IVIAH HABYAJBbHOI JUCIHUILTIHA

Ha3Bu 3MiCTOBUX MOJIYIIB 1 TEM

KinpkicTh roauu

JleHHa opma

3a04Ha popma

y TOMY YHCII1

y TOMY YHCII1

yCBhOTO yChOTO
aexk | mp | 1ab | c.p. gek | mp | mab | c.p.
1 2 3 4 5 7 8 9 10 11 12
Moayas 1 MaremaTnuHe MOJIETIOBAHHS Ta BUAM MPOTHO31B 3a0pyAHEHHS HaBKOJHUIIHBOTO CEPEIOBHINA
3microBuii MoayJib 1. OCHOBHI 3acaii MATEMaTUYHOTO MOJICIIOBAHHS 1 MPOTHO3YBaHHs B €KOJIOT 1]
Tema 1. Miciie 1 poJib 3a/1a4 MOJIETIIOBaHHS B KOMIUIEKC] 7 2 2 3 7 1 1 5
B3a€MOIIOB’SI3aHUX 3aJad aHaji3y Ta IPOrHO3YBaHHS
EKOJIOTTYHHX MPOIECIB
Tema 2. Krnacudikamiss wMaremMaTuuHux wmojened 4 2 2 3) 1 4
BIIMOBITHO JO BJIACTUBOCTEM MPOIIECIB JOBKLLISA, IO
MOJICTTIOIOTHCS
Tema 3. Enemenrtapni ¢yHkmii Ta iX BuKOpucTaHHsi B 4 2 2 4 4
exosorii. Habmmkeni uncina, onepauii 3 HuMmu. [loxubku
hyHKITIH
Tema 4. CraructuuHi METOIM  MOJEIIOBaHHS 1 7 2 2 3 5 1 4
MPOTHO3YBAaHHS CTaHy JOBKULIS (perpeciiiHi Mojen,
MOJIEJII 4aCOBO1 Ta MPOCTOPOBOI TMHAMIKH)
Tema 5. OcHOBHI NpUHIMOM MaTeMaTUyHoro Tta 4 2 2 5 1 4
IMITaLIfTHOTO MOJEJIIOBAHHS B MPOTHO3aX 1 CIIEHAPIAX Y
chepi NPUPOTOKOPUCTYBAHHS
Tema 6. Bunu 1 meroau mnporHozyBaHHs. 3acobu 4 2 2 4 4
Microsoft Excel Ta MathCad pgnga imiTamiinoro)
MOJICJIFOBAHHS 1 TPOTHO3YBaHHS
Pazom 3a 3micmoeum mooynem 1 30 12 4 14 30 4 1 25




1 | 2 | 3 4] 5] 7] 8 | 9 10 | 11 ] 12

3microBuii Moay b 2. MateMaTH4uHe MOJIETIOBaHHS Ta MPOTHO3 Mirpallii 3a0pyJHIOIOYUX PEUOBUH y aTMocdepi

Tema 7. MonentoBaHHs 1 IPOTHO3YBaHHS MPOIIECIB B 4 2 2 3) 1 4
aTMoc(depi Ta HaCJIIKIB AaHTPOIIOT'€HHOTO BIUIMBY Ha HEl

Tema 8. YMoBH, mapaMeTpu 1 KpUTEPIi, 110 BIUTUBAIOTh 5 2 3 5 1 4
Ha PO3CIFOBAHHS JIOMIIIIOK B aTMOcdepi

Tema 9. UncenbHe MporHo3yBaHHS KOHIICHTpAIIil 8 2 2 4 9 1 1 7

ITK1JTMBOT JIOMIIIIKH 32 JIONTOMOTO0 AU y31iHOT Ta
raycoBoi MO

Tema 10. ImiTamiiiHa Mo1€1h MPOTHO3YBAHHS 8 2 2 4 9 1 1 7
PO3MOBCIOJKEHHS JOMIIIOK Y aTMOC()EpPHOMY MOBITPI
OHJ/I-86 Ta BUKOpUCTaHHS aBTOMATU30BaHOI CHCTEMHU

po3paxynky EOJI 2000

Tema 11. MoaentoBaHHS MOMKUPEHHS IOMIIIKHU BiJl 8 2 2 4 9 1 1 7
JpKepesia 3 ypaxyBaHHSIM BILUIMBY oporpadii

Tema 12 MonentoBanHs 3a0pyaHEHHS aTMOCheEpH 7 2 1 4 5 1 4
BUKUAMU TPYIH JDKEPEIT Ta TUIOMUHHUX JKEPE

Tema 13. [IpornosyBanHs 3a0pyIHEHHS MTOBITPSHOTO 8 2 2 4 10 1 2 7
CepeIOBHUINA y MICTI Ta 0111 aBTOMAaricTpanei

Tema 14. [IporHo3yBaHHs IITyMOBOTO 3a0py/THEHHS 4 2 2 5 1 4
aTMoc(epu O TPAHCIOPTHUX Marictpaieu

Tema 15. MoaentoBaHHs pagioaKTUBHOTO 3a0pyIHEHHS 8 2 2 4 3 3
aTMocdepu npu aBapiax Ha AEC

Pazom 3a 3micmosum moodynem 2 60 18 11 31 60 8 5 47

Pazom 3a moodynem 1 90 30 15 45 90 12 6 72




1 | 2 | 3 4] 5] 7] 8 | 9 10 | 11 ] 12
3micToBuii MoayJib 3. MaTemMaTHUHE MOJICIIOBAHHS Ta MPOTHO3 Mirparlii 3a0pyAHIOI0YNX PEUOBUH Y BOJIHUX 00'€KTax

Tema 16. MoaentoBaHHS IEPEHECEHHSI TOMIIIIOK IO 8 2 2 4 12 2 1 9
pyCIIy piuku
Tema 17. UucenpHe MOJIeTIOBAaHHS MOIIMPEHHS 11 4 2 5 12 2 1 9
3a0pyIHIOIOUNX PEUOBHH Y plUKax MPH aBapiitHOMY CKH/I1
CTIYHUX BOJI
Tema 18. UucenbHe MOJIeTIOBaHHS IEPEHECEHHS 11 4 2 5 8 2 6
TOMIIIOK MPU CKU1 CTIYHUX BOJ Y 03€pa Ta
BOJIOCXOBHIIA
Tema 19. UucenbHe MOIETIOBaHHS MPOLIECY 15 4 4 7 13 2 2 9
3a0pyHEeHHS Mops. Po3citoBaHHS JOMIIIIOK Y MOPI Bij
MOCTIHOIO JIKepena 3a0pyAHEHHS
Pazom 3a 3smicmosum mooynem 3 45 14 10 21 45 8 4 33

3micToBuHii Moayab 4. MaTeMaTnyHe MOJICTIOBAHHS 1 MPOTHO3YBAHHS 3a0pYIHEHHS IPYHTOBOTO 1 POCTUHHOTO CEPEIOBHUII]
Tema 20. UucenbHe MOJICTIOBaHHS MPOIIECIB 9 4 5 12 2 10
3a0pyIHEHHSI MII3€MHUX BOJI
Tema 21. MoaentoBaHHS 1 MPOTHO3yBaHHS MPOIIECIB Y 13 4 2 7 10 2 8
mmiTocdepi Ta HACAIKIB aHTPONOT€HHOT'O BIUIMBY Ha HEl
Tema 22. MoaentoBaHHs Mirpanii paaioHyKJIiIiB B 9 4 5 3) 3)
arpoleHo3ax
Tema 23. [lorno3yBanHs BUHOCY O10T€HHUX efleMeHTiB 3 | 14 4 3 7 18 2 2 14
ClJIbCHKOTOCTIONAPCHKUX YT1/1b
Pazom 3a 3micmoeum mooynem 4 45 16 5 24 45 6 2 37
Pazom 3a mooynem 2 90 30 15 45 90 14 6 72

Moayasb 3

THA3 90 90 90 90
Pa3zom 3a kypcom 270 | 60 30 180 | 270 26 12 232




Temu NPpaKTUIHHUX 3aHATD

KinekicTs ronun

Ne 3/m HazBa temu Jlenna 3aouHa
dbopma dbopma
OnuiHKa Ta IPOrHO3yBaHHS SIKICHOT'O CTaHy
1 KOMITOHEHTIB HaBKOJIMIITHBOT'O CEPEIOBHIIA 3a 2 1
3HAYCHHIM PO3PaXOBAaHUX 1HJICKCIB 3a0pyTHEHHS
CTaTUCTUYHI METOAM aHAII3Y JAaHUX CIIOCTEPEKEHHS
5 33 CTAHOM HABKOJIMIITHEOTO CEPENOBHIIA T2 ix 5
3aCTOCYBaHHS MPU CKIIAJCHHI MPOTHO3Y 3a0pyAHEHHS
JTIOBKLJLIIS
3 [IporHo3yBaHHs MakKCUMaJIbHOI IPU3EMHOL 5 1
KOHIICHTpAIIii IKiJTMBOT JOMIIIKH B aTMocdepi
[Tporno3yBanHs 3a0pyaHeHHs aTMOchepu Ta
4 MOJIETIOBAHHSI MPOLIECIB NOLIMPEHHS 3a0pyAHIOIOYUX 2 1
pPEYOBUH
5 MopnentoBanHs pO3CitOBaHHS 3a0pyIHIOIOUHX 2 1
PEYOBHH Ha MICHEBOCTI 31 CKJIQAHUM pelbePOM
[IporHo3yBaHHS PiBHS 3a0pyIHEHHS aTMOC(HEPHOTO
6 MOBITPS HA TPOMHUCIIOBOMY Mai/IaHUHKY 3 1
ypaxyBaHHSIM BIUIUBY 3a0yI0BH
7 HpO‘FHOSyBaP.IH}I pi.BHH 3'a6pyz[HeHH51 aTMoc(epHOTo 9 9
MOBITPSI HA JUISIHII MaricTpaJibHOI TpacH
8 Po3paxyHox iHI[I/IBiI[yaJ'II)HI/IX. 7103 ONPOMIHEHHS MpU 2
NPSIMUX NUIIXaX BIUIMBY PaJliOAKTUBHOI XMapu
9 B‘I/IBHaI-IeHHSI CTYIICHIO p0O30aBICHHs CTIYHUX BOJ Y 9 1
piukax
10 Po3paxyHOK KpaTHOCTI po30aBieHHS CTIYHHUX BOJT 9 1
meroaom A.B. Kapaymiesa
11 Po3paxyHok po30aBieHHS CTIYHHUX BOJl y O3€pax Ta 9
BOJIOCXOBHILIAX
1213 Po3paxyH0K KpaTHOCTI PO30aBJICHHSI CTIYHUX BOJ y 4 2
MOpi
MonentoBaHHs XIMIYHOTO 3a0pyAHEHHSI TPYHTIB
14 | BaXXKMMH METaJIaMHU 3 MPOMHUCIOBUX MalIaHYMKIB Ta 2
IIJIAMOHAKOMYYBayiB
15 Pp3paxyH0K BUHOCY 6i0FeH'HI/IX eJIEMEHTIB 3 3 5
CTbCHKOTOCTIOJIAPCHKUX YTi/b
Bceworo 30 12
3aBaaHHA ISl CAMOCTIiHOT po0oTH
KinekicTs roguu
Ne 3/m HazBa temu Jlenna 3ao4Ha
dbopma dbopma
1 [TigroroBKa 10 NPaKTUYHUX POOIT 15 24
2 [Tigroroska no MKP 60 90
3 [TizrotoBka 10 eK3aMeny 15 30
4 TH/13 90 90
Beboro 180 234




InguBinyajbHe HAYKOBO JOCJIIHE 3aBJAAHHS

HaBuanpHuM T11aHOM TIpM BUBYCHHI JUCHUIUIIHA «MoOJEmOBaHHS 1
MIPOTHO3YBAHHS CTaHy JIOBKULI» IependadyeHo BUKOHAHHS KypcoBoi podotu (KP)
CTYACHTaMH JIEHHOI 1 32049HO1 ()OpMU HABUAHHS.

MeToto KypcoBOi poOOTH € 3aKpiIUICHHS, MOTJIUOJICHHS 1 y3arajJbHCHHS
3HaHb, OJICPKAHUX CTYJEHTaMH 3a 4Yac HaBUaHHS Ta iX 3aCTOCYBaHHS J10
KOMITJIEKCHOT'O BUPIIIIEHHS! KOHKPETHOTO 3aBIaHHS MAaTEMAaTUYHOTO MOJICITIOBAHHS
1 IPOTHO3Y TpoIlecy 3a0pyAHEHHS JOBKIJIIA.

KypcoBa pob6ora 3 pucuumiinu «MoJeatoBaHHs 1 NPOTHO3YBaHHS CTaHy
JOBKULISH CKJIAJAEThCA 3 MOSCHIOBAIBHOI 3alMCKU, MOAATKIB (3a moTpelu) Ta
rpadiuHOi YaCTHHH.

[TosicutoBanpHa  3ammcka  (30-35  apkymiiB) MOBWUHHA — BiJIOBIIATH
IHIMBIAyaJIbHOMY 3aBJIaHHIO, a ii 0D OPMJICHHS — YMHHUM CTaHAApTaM, SIKi CIIiJT
BpPaxOBYBAaTH HA MOMEHT BUKOHAHHS pOOOTH 3 BpaxyBaHHSIM BCiX O(DIIIIMHUX 3MiH,
BBEJCHUX Y JIIIO0.

I'padpiuna wvactuHa ckimamaeTscsi 3: mpeseHtamii g0 KP, kaptu-cxemwu
pO3CitOBaHHSl 3a0pYyJHIOIOUYHMX PEYOBHH, DPE3YJIbTATIB PO3pPaxyHKIB Ta rpadikis
BUKOHAHHUX 3a fornomMoror EOM.

TemaTuka KypcoBux poOIT BuU3HauaeThcsa KepiBHHKOM KP BimmoBigHO 10
3MICTy aucuMIUIiHA. CTyI€HT TaK0X Ma€ MpPaBO CAMOCTIMHO 3alPONOHYBATH TEMY
3 OOTPYHTYBaHHSM TEMATUKH (HAIIPUKJIIA, 3T1THO HAYKOBUX JIOCIIIKEHb).

Tematnka KypcoBUX poOIT 3 AUCHUIUTIHK «MoOJentoBaHHs 1 MPOTrHO3YBaHHS
CTaHy JOBKLULIS:

1. MogentoBaHHs Ta  MPOTHO3YBAaHHA  MPU3EMHUX  KOHIIEHTpAIliit
3a0pyIHIOIOYMX PEYOBHH BiJl BUKU/IIB CTALIIOHAPHUX JIKEPEIT

2. MopnenioBaHHs Ta  NPOTHO3YBAHHS  NPU3EMHUX  KOHIIGHTpAIliit
3a0pyIHIOIOYMX PEYOBHH BiJ BUKUIIB JIIHIMHUX JHKEPETT

3. MopnemtoBanHs Ta  MPOTHO3YBAaHHS  NPU3EMHUX  KOHIICHTpAIlii
3a0pyIHIOIOYUX PEYOBHH BiJ] BUKHIIB TUIOITMHHUX JIKEPEIT

4. MopenoBaHHd Ta  NPOTHO3YBaHHS  MPU3EMHHUX  KOHIIEHTpALlii

3a0pyIHIOIOYMX PEYOBHH BiJ] TPYNH CTALIOHAPHUX JIKEPET



5. MopentoBanHsi Ta  NPOTHO3YBAHHS  NPU3EMHUX  KOHILIEHTpalii
3a0pyIHIOIOYMX PEYOBUH BiJI BHUKHUIIB JDKEpENl Ha MICIEBOCTI 31 CKIIATHUM
penbedom

6. MopnenoBaHHs Ta  NPOTHO3YBAHHA  TPU3EMHUX  KOHIIGHTpAIliit
3a0pyIHIOIOYMX PEYOBHH BiJ] BUKHIIB HECTAI[IOHAPHUX JKEPE

7. IlporHo3yBaHHsI piBHS 3a0pyAHEHHS aTMOC(EPHOTO MOBITPS HA JIJISHII
MaricTpanbHOl Tpacu

8. MopaentoBaHHs PO3MOBCIOHKEHHS! PEUOBUHHU Y MOTOII

9. MogentoBaHHS PO3MOBCIODKCHHS 3a0pyIHIOIOUUX PEUOBUH TPHU CKHUI
CTIYHUX BOJ MIAIMPUEMCTBA

10. MogentoBaHHsT  PO3MOBCIO/KEHHSI  3a0pYJAHIOIOUMX  PEUOBUH  IPHU
aBapliiHUX pO3JTUBAX

11. MogentoBaHHsT PO3MOBCIOKEHHS HadTU B MOpi OpH ii aBapiliHHUX
pO3IMBax

12. MopentoBaHHs Mirparlii pe4oBHHH Y TI3eMHHUX BOAAX 0 BOJ03a00py

13. MopentoBaHHs XIMIYHOTO 3a0py/THEHHS IPYHTIB BaXKKUMH METaJIaMH 3
MIPOMHCIIOBUX MaiiIaHYNKIB

14. MopaentoBaHHs XIMIYHOTO 3a0py/IHEHHS IPYHTIB BaXKKMMH METAJIaMH 3
[JIAMOHAKOITUYyBaviB

15. IlorHo3yBHHSI BUHOCY O10T€HHUX €JIEMEHTIB 3 CLIIbChKOTOCIOAPChKUX

yT1]1b

6. MeToau HABYAHHS, 32C00M JiarHOCTHUKH Pe3yJibTATiB HABYAHHS Ta METOAHU
iX IeMOHCTPYBaHHS
[Ipu BuknamgaHH1 AUCIUILIIHA «MoOJENIOBaHHS 1 MPOTHO3yBaHHS CTaHY
JOBKUIJIS) BUKOPUCTOBYIOTHCSI HACTYITHI METOIM HAaBYAHHSI:
— TIOSICHIOBAJIBHO-UTIOCTPATUBHUM ~ METOA  —  TOBIAOMJICHHS  T'OTOBO1
iHdopmarii pi3HUMU 3acob0amu  (CIIOBECHHMH, HAOYHHMH, TPAKTUYHUMHU) Ta

YCBIJJOMJICHHSI 1 3a11aM'aTOBYBaHHS 11i€1 iHPpopMallii 3700yBayamu;



— TpOoOJIEMHOT0 BUKJIAy — MOCTAHOBKA BUKJIAJadyeM Iepen 37100yBayamu
npoOeMu 1 BH3HAYCHHS NUBIXIB 1l PO3B'S3aHHS 3 MPUXOBYBAHHIM MOKIMBHX
Mi3HaBaJIbHUX CYNEPEUHOCTEMH;

— YaCTKOBO-TIONTYKOBUH — METOJ, 3a SKOTO II€BHI €JEMEHTH 3HaHb
MOBIIOMJIIE  BUKJIaJad, a 4YacTUHY 3700yBaul 3700yBarOTh CaMOCTIMHO,
BIJIMTOBIIat0YX HA TTOCTABJICHI 3aMTUTAHHS YU PO3B'I3yI0UM TPOOJIEMHI 3aB/IaHHS;

— JOCTIAHUIBKHA — TBOpYE 3aCTOCYBaHHS 3HAHb, OBOJIOJIHHS METOJaMH
HAYKOBOTO Mi3HAHHA, (POPMYBaHHS JOCBIYy CAMOCTIMHOTO HAYKOBOT'O MOIIYKY.

3acobamMu  OIIIHIOBAaHHS Ta METOJIaMU JIEMOHCTPYBaHHSI Pe3yJbTaTiB
HaBYaHHS 3/100yBayiB €:

+  PO3paxyHKOBI (IPaKTU4HI) pOOOTH;

*  MOJYJIbHI KOHTPOJbHI POOOTH;

« KypcoBa po0oTa;

e ICIIUT

/. ®OpMH MOTOYHOI0 Ta MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHST  CTyJeHTa  OmiHITheS 3a  100-0ambHOIO  CHCTEMOIO
VYHiBepcutery.

[lincymkoBa OIliHKa HaBYAJIBHOTO KYypCy BKJIIOYaE B ceO€ OIIHKU 3
MOTOYHOTO KOHTPOIIO (TIPAKTUYHI poOOTHM Ta MOIAYJIbHI KOHTPOJBHI POOOTH) 1
OI[IHKM 3 3aJIKy Ta ICIUTY. Y KOXXHOTO KOMIIOHEHTa CBOSI YacTKa B 3aralibHiil
CUCTEMI OILIIHOK. Y MPOMIXHUX OI[IHKAaX CTYJEHT Moxke Habpatu mo 70 Oamis. [Tig
KOMIIOHEHTOM TPOMIXHHUX OI[IHOK PO3YMIIOTBCS MOTOYHI OLIHKKA MPOTATOM
CEMECTPY 32 BUKOHAHHS MPAKTUYHUX POOIT Ta MOAYILHUX KOHTPOJIHHUX POOIT.

[luroma Bara 3ajiky Ta ICOUTY B 3arajbHid cuctemi omiHOK ckiagae 30
OamiB. IlimcymKoBa OIliHKa HaBYAJIBHOIO KYypCY € CYMOIO NMPOMIXHUX OI[IHOK 1
OLIIHKH 1CTIUTY.

[ToToynMii KOHTPOJH MPOBOJUTHCS HA KOXXHOMY MPAKTUYHOMY 3aHATTI, a
TaKOXX y KIHIII KOXHOT'O 3MICTOBOTO MOJYJIS y BUIJISAAI MOJYJIbHOI KOHTPOJIBHOT

poOoTH.



@opMH KOHTPOJIIO Pe3yJibTATiB HABYAJIbHOI JiSlJIbHOCTI CTYJAEHTIB Ta iX

OLIIHIOBAHHA

BuKOHAHHSI NIPAKTUYHHUX POOIT

[MpakTuyna
(po3paxyHkoBa) podora

Kpurepii oninroBanust

3ao4Ha
Jlenna dopma
dbopma
Pobora BHKOHAaHAa y BCTaHOBJIEHUH TepMiH. CTyIeHT
6 15 CaMOCTIHHO BU3HA4Ya€ THUII 33Jlayl 1 palliOHAILHO PO3B’S3ye€
ii. 3BIT BiANOBIJa€ BCTAHOBJIIEHUM BUMOTaM.
Pobora  BuKOHaHa  caMOCTIHHO 3  TIOPYLIEHHSM
4 7 BCTaHOBJICHHX TepMiHiB. CTyz[efIT caMOCTiﬁHQ BUH3HAYA€ THII
3ajadyl 1 palioHaJIbHO po3B’s3ye 1ii. 3BIT BiANOBiIaE
BCTAHOBJICHMM BHMOTaM
Po6ota BUKOHaHa 3 TOPYIICHHSM BCTaHOBJICHUX TEPMIHIB.
1 3 CryneHT HaBOAWTH MOTPIOHI Gopmynu. Po3B’5{3y€ 3a71a1y)
KOPHUCTYIOUUCH anroputMoM. CKkiaJieHud 3BIT MICTUTh
HETOYHOCT] Y BUCHOBKAX Ta MIOMUJIKA
0 0 CTymeHT He PO3B’sI3ye 3a1adi.

Maxcumanvrua oyinka cmyoenma 3a OAHuil KOMROHEHN NPOSPaAMIU.
011 0ennoi popmu — 90 banis (15 pobim no 6 6anis);
o151 3a0unoi popmu — 90 banie (6 pobim no 15 6anis).

IoTouyHMii MOAYIbLHUH KOHTPOJIb

Bxomtouae HanvcaHHS KOMIUIEKCHOT KOHTPOJibHOI pobotu (MKP) 3a koxxHUM

3MICTOBMM MOJyJIeM, sika oiiHeTbes y 22 0anie (MKP1), 30 6anis (MKP 2), 15

6aniB (MKP 3), 13 6aniB (MKP 4), a qnisa ctyaenTiB 3a0uHoi ¢hopMu HaBUaHHS 25
oamie (MKP1), 30 6anis (MKP 2), 15 6anis (MKP 3), 10 6anis (MKP 4) i

CKJIAIA€THCS 3 TAKUX KOMITOHEHTIB:

Ha3Ba KOMIIOHEHTY baau KpuTepii oniHioBaHHs
1 2 3
MKP 1
Tecru (10 ox) 10x1=10 3' NpeJcTaBieHuX 4 papiagTiB, NOTPiOHO
nigiOpaTu npaBUIBHY BiJIOBIb
3amaya wa 1-2 mii, mist po3B’s3aHHS SIKOT
3anava npocta (201) 2x2=4 HEOOX1AHO caMOcCTiiHO mifiopatu dopmyny

Ta MMPOBECTU PO3PAXYHOK

3agaya cepeHbO1
CKJIaHOCTI (2 o)

3amaya Ha 3 1 Oinmbmie mii, [UIsl po3B’s3aHHS
AKOT HEOOXIJHO CaMOCTIMHO TMiaIOpaTH
JeKkubKa GopMyJ, a TaKoX MOIU(DIKyBaTH iX
17T YMOBH 3aJ1a4i Ta MPOBECTH PO3PAXYHOK

2x4=8




| 2

| 3

MKP 1 (151 cTyaeHTiB 3a04HOiI ()OPMH HaBYAHHS)

Tectu (13 ox)

13x1=13

3 mpencraBieHux 4 BapiaHTIB, MOTPIOHO
ni110paTy NpaBUJIbHY BIIIOBIIb

3amada npocTta (207)

2x2=4

3amavya Ha 1-2 mii, a1 po3B’si3aHHS SKOi
HEOOXI1JIHO caMocCTiitHO TiaiopaTu Gopmyry
Ta IPOBECTU PO3PAXYHOK

3amaya cepeHbOl
CKJIaJTHOCTI (2 o)

2x4=8

3amaya Ha 3 1 Oulblue Aii, ISl pO3B’sA3aHHS
AKOT HEOOXiTHO CcaMOCTIHHO TiaiOpaTH
JeKUIbKa GopMyJ, a TakoXK MOAU(DiKyBaTH ixX
I1]] YMOBH 3aJ1a4l Ta MPOBECTU PO3PAXYHOK

MKP 2

Tectu (10 ox)

10x1=10

3 nmnpencrtaBieHux 4 BapiaHTiB, MOTPIOHO
ni10paTy NpaBHIbHY BIIIOBIIb

3ajaya ImiaBUIIEHOL

CKJIaTHOCTI (207)

2x10=20

Bamaua Ha 3 1 Ougplie mii, sSKa HE Mae€
BH3HAYEHOTO CMOCOO0y pO3B'SI3yBaHHS 1
nepenbayae  BUKOHAHHS  IMONEPEIHBOTO
aHaJ i3y YWCIOBHUX  JIAaHUX YHd  yMOB,
MO/IECJTFOBAHHS, BCTAHOBJICHHS JIOTIKH
3B'SI3KIB  MDK JaHUMH Ta  IIyKaHUMU
BEJIMYHNHAMH, K1 He [1OIAFOThCS
Oe3rmocepeHbO.

MKP 3

Tectu (5 ox)

ox1=5

3 mnpencraBieHux 4 BapiaHTiB, MOTPIOHO
nii0paTH NpaBIIIbHY BiIOBIIb

3amaya miaBUILEHOL

cknagHocTi (lox)

1x10=10

3amaua Ha 3 1 Oljgbmie fii, sKa HE Mae
BU3HAYCHOTO CIOCOOy pPO3B'I3yBaHHA i
nepeadavyae  BUKOHAHHSA  IOTIEPEIHBHOTO
aHaI3y YWCIOBUX  JIaHUX YH  YMOB,
MOJICITIOBAHHS, BCTAHOBJIEHHA JIOT1KHA
3B'I3KIB  MDK JIaHHMH Ta  IIyKaHUMH
BEJIMYHMHAMH, K1 HE MMOJIAI0ThCS
6e3mocepeHbO.

MKP 4

Tectu (5 on)

5x1=5

3 mpencraBieHux 4 BapiaHTiB, MNOTPiOHO
ni10paTi NpaBUJIbHY BIIOBIb

3aiauda cepeHbO1
CKJIaTHOCTI (2 o)

2x4=8

3amaya Ha 3 1 Oinmbmie aii, [UIsl po3B’s3aHHS
akoi HEOOXIHO caMoOCTiHHO  migiOpaTu
JeKkibKa GopMyJ, a TaKoX MOIU(DIKyBaTH iX
T1]T yMOBH 3aJ1a4il Ta IPOBECTH PO3PAXYHOK

MKP 4 (115 cTyzneHTiB 3a04H01 popMH HaBYAHHS)

Tectu (6 ox)

6x1=6

3 mnpencraBieHux 4 BapiaHTiB, MOTPIOHO
ni10paTi NpaBHJIbHY BIIOBIb

3agaya cepeIHbOL
cknagHocTi (1 ox)

1x4=4

3amaya Ha 3 1 Oinmbmie mii, [UIsl po3B’s3aHHS
AKOT HEOOXIHO CaMOCTIMHO TMiaiOpaTh
JeKkubKa GopMyJ, a TaKoX MOIU(DIKyBaTH iX
1] YMOBH 3aJ1a4i Ta MPOBECTH PO3PAXYHOK




3agavi miaBUINEHOI CKJIATHOCTI

banu Kpurepii oninioBanHst
CryneHT po3B’s3aB 3ajauy, MPaBHIBHO 3alKcaB YMOBH Ta MiaiOpaB
9-10 dbopMynu 1 pO3paxyHKy, IMPOBIB PO3pPaxyHKH 3a HHUMH, HaIKCaB
apryMEHTOBAHY BIJIOBIb.
CryneHT po3B’s3aB 3a/auy, MPaBHIBHO 3alKcaB YMOBH Ta Miai0OpaB
7-8 dbopMynu i pO3paxyHKY, 1 TPOBIB PO3paxXyHKH 3a HHUMH, IPOTE
JIOMYIIEHI OKpeM1 HE3HAUHI IOMUJIKH Y PO3B’S3aHHI.
CTyzneHT 4acTKOBO pO3B’s3aB 3ajJady, IPABWJIBHO 3allHCaB YMOBU Ta
5-6 JacTKOBO Tii0paB (popMymnH ajis po3paxyHKy, 1 IPOBIB PO3paxyHKH 3a
HUMH, aJie HE CIIPOMITCsl MPOBECTH MOJAIBIII Mii.
3.4 CtyneHT He p03B,$I.3aB 3a/1auy, aje MpaBUIIbHO 3aMKcaB YMOBH Ta 3BIB B
OJIHY CHCTEMY BUMIDY.
1-2 CryJzleHT He pO3B’s3aB 3a/1ady, aje MPaBWIbHO 3aIMCaB YMOBH.
0 Po0ota He BUKOHYBaNIach
3axaui cepeaHbOI CKJIAIHOCTI
banu Kpurepii oninioBanHst
CryneHT po3B’si3aB 3ajady, MPAaBUIBHO 3allMCaB YMOBH Ta IMiiOpaB
4 dbopMynu ISt po3paxyHKy, IMPOBIB PO3PAXYHKHM 3a HUMH, HAIMCaB
apryMEHTOBaHY BIMOBI/b.
CryneHT po3B’s3aB 3ajJady, MPaBWIBHO 3alKlcaB YMOBHM Ta MigiOpaB
3 dbopMynu ans po3paxyHKy, 1 TMPOBIB p03paxyHI<I/1 3a HUMH, TPOTE
JIOMYIICHI OKpEeMi HE3HAYHI TOMIJIKH Y PO3B’sI3aHHI.
CTyaeHT 4acTKOBO DPO3B’sA3aB 3aJady, IPaBUJIBHO 3alMCaB YMOBH Ta
2 migiopaB 4acTKOBO (OPMYINH ISl pO3PaXyHKY, 1 TPOBIB PO3PaXyHKH 3a
HUMHU, aJie HE CIPOMITCS POBECTHU MOJIANIbIII [ii.
1 CryneHT He po3B’s3aB 3a/1a4y, aje MPaBUIbLHO 3alMCaB YMOBHU.
0 Po6ora He BUKOHYBanacs
3amayi npocri
banu Kputepii oninioBaHHs
CtyneHT po3B’si3aB 3ajady, NMPaBWIIBHO 3allMCaB YMOBH Ta MigiOpaB
2 dopmMyny IS po3paxyHKy, IMPOBIB pPO3paxXyHKH 3a HEH, HalucaB
apryMeHTOBaHy BIJITIOB1/Ib.
CryneHT po3B’si3aB 3ajauy, MPaBHIBHO 3alKCcaB YMOBH Ta TMiaiOpaB
1 dopmyny IS poO3paxyHKy, i IpPOBiB p03anYHKI/I 3a HEW, MpoTe
JOITYIICHI OKpEMi HE3HAUHI TOMIJIKH Y PO3B’sI3aHHI.
0 PoboTa He BUKOHYBaJ1acs




MakcuMajibHa KIIBKIiCTH 0aJ1iB

dopmMa KOHTPOJIIO

Jlenna opma

\ 3aouHa hopma

Moayas 1

BukoHaHHS IpakTUYHUX POOIT

8x6 OaniB = 48 Gaiis

3x15 6anie=45 o6anu

[ToTrounu MOAYJILHUI KOHTPOJIb

1x22 6ann= 22 Oanun
1x30 Oasnis= 30 OaxniB

1x25 Oani= 25 OaiB
1x30 6amis= 30 OaiB

Bcebworo

100

100

Moayas 2

BukonaHHs mpakTUIHUX POOIT

7x6 OaniB = 42 Gaiis

3x15 6aniB=45 Gaiis

[ToTrounul MOAYJILHUI KOHTPOJIb

1x15 6amis= 15 Gan
1x13 Gani= 13 OaiB

1x15 6amis= 15 Ganis
1x10 6anis= 10 OamiB

Bcebworo

70 70

HpOBOI[I/ITI)C}I Y IIHCBMOBOMY BI/IFJIH,Z[i,

CKJIAIa€THCS 3 TAKUX KOMIIOHEHTIB:

Icniur

omiHoeTeest B 30 OamiB, 1

Ha3Ba KOMIIOHEHTY baau Kpurepii oninroBanHust
1 2 3
3 mnpeacrtaBlieHMX 4 BapiaHTIB, IOTPIOHO
Tectn (10 o) 10x1=10 _ Iben | DapIaMTiB, p
i 1i0paTH MPaBIIIBHY BiIIOBIIb
3amaua Ha 1-3 ni1i, nns po3B’si3aHHS  SIKOL
3anaua nipocta (1 ox) 1x2=2 HEOOX1THO caMOCTiiHO miniopatu hopmyry Ta
IPOBECTH PO3PAXYHOK
3amaya Ha 3 1 Ounbmie nii, AJig PO3B’SI3aHHS
3amadi cepeHbO1 Ixd=8 SKOI ~ HEOOXITHO  CcaMOCTIHHO  migiopaTu
CKIaaHOCTI (2 o) JeKinbka (GopMys, a TakoX MOAM(IKYBaTH iX
TT1]] YMOBH 3aJ1a4i Ta TPOBECTH PO3PAXYHOK
3ajaya Ha 3 1 OuIbIne [ii, gKa HE Mae
BHU3HAUEHOTO  crmocoOy  po3B'A3yBaHHS i
: . niepeidayae BUKOHAHHS MTONIEPEIHHOTO aHAITi3Y
3amayva migBUILECHO1
. 1x10=10 YUCIIOBUX JIAaHUX YW YMOB, MOJICIIIOBAHHS,
cknagHocTi (1ox) . o
BCTAaHOBJICHHS JIOTIKU 3B'S3KIB MiX JaHHMU Ta
IIYKAaHUMH BEJIMYUHAMU, SIKi HE TOJAI0ThCS
0e3mocepeHbO.




BukoHaHHSI KypcoBoOi po0oTH

IMapamerpu
OIIHIOBAHHA

KinbkicTh
oajiB

Kpurepii oninioBaHHsi 32 02JbHOI0 HIKAJIOI0

1

2

3

IHosicHIOBA/IBHA
3aIUCKA

40

3MicTh poOOTH BiJMOBiAa€e 0OpaHiil TeMi; HAABHICTh YITKO
chopMyIIbOBaHOT po0IeMu; aZICKBaTHICTh
dbopMymoBaHHsT 00’€KTa, MpeAMeTa, METH Ta 3ajad
JOCIIJDKEHHS; BU3HAYEHHS CTYNEHIO  pO3pO0JIEHOCTI
npoOJeMu  JOCHIJKEHHS, HAsABHICTh IIOCWIAHb Ha
BUKOPUCTAHY JIITepaTypy Ta BiAMOBIAHICTH O(QOpMIICHHS
poOOTH cTaHIapTy; aJACKBATHICTh OOpaHMX METO/IIB
npenMeTy  JOCHIDKCHHsS, TPaMOTHE  BHUKOPUCTAHHS
METO/IIB (mponienypa, 00poOKa, iHTepIpeTaris
pe3yNbTaTiB); BUKOPUCTAHHS METOJIIB MaTeMaTHYHOI
CTaTUCTUKH; BIAITOBITHICTE BUCHOBKIB METI Ta 3aBJaHHIM
nociipkeHHs. PoboTa BHKOHYBalach CHUCTEMATUYHO Ta
BYACHO MOJ[aHa Ha TEPEBIPKY HAYKOBOMY KEPIBHUKY Y
BIJIMOB1THOCTI 13 TJTAaHOM BUKOHAHHS KYPCOBOI pOOOTH.

35

3MicTh poOOTH BiJNOBiAae oOpaHiii TeMi; HAIBHICTh YITKO
chopMyITbOBaHOT pooIeMu; aJICKBaTHICTh
dbopmymroBaHHS 00’€KTa, MpeaMeTra, METH Ta 3ajaad
JOCHI/DKEHHS; BU3HAYEHHSI CTYNEHIO  pO3pOOJIEHOCTI
npoOjaeMHu  AOCHIIKEHHS, HAasIBHICTb IIOCHJIaHb Ha
BUKOPHUCTaHY JITEpaTypy Ta BiIMOBIAHICTH OPOPMIICHHS
poOOTH cTaHIapTy; aJCKBATHICTh OOpaHUX METOJIIB
npeaIMeTy  JOCHIDKCHHS, TPaMOTHE  BHUKOPUCTAHHS
METO/IIB (potieaypa, 00poOKa, iHTepIpeTaris
pe3yibTaTiB); BUKOPUCTAHHS METOJIIB MaTeMaTHIHOL
CTaTUCTUKH; BIAITOBITHICTE BUCHOBKIB MET1 Ta 3aBJaHHIM
JoCTiKeHHs. PoOoTa BUKOHYBaJIach HE CHCTEMaTHIHO Ta
MoJlaHa Ha TMEpPeBIpKYy HAYKOBOMY KEpIBHHUKY 3
TIOPYIIICHHSM IIJIaHY BUKOHAHHSI KypCOBOi poO0OTH

30

3micTh poOOTH BIANOBIAE OOpaHiii TeMi; ane Mae
MOBEPXHEBUN aHai3, MaTepiall BUKJIAJIEHO HETIOCIIOBHO
Ta  HeoOrpyHTOBaHO. PoOoTa  BUKOHyBaJllach  HE
CHCTEMaTHYHO Ta IIOJlaHa Ha TIEPEBIpKY HAYKOBOMY
KEepPIBHUKY 3 TMOPYHICHHSM IUIaHY BUKOHAHHS KYpCOBOI
pobOoTu

20

Pob6ota, odopmiieHa 3a BUMOramu, siKi Mpe.’ SIBISIOTHCS
0 KypcOBUX pOOIT, ale Ma€ HEIOCTaTHhO KPUTHUHUUN
aHayli3, Marepial  BHUKJIAQJIGHO  HEMOCTiOBHO  Ta
HeoOrpyHToBaHO. OCHOBHI T€3U POOOTH PO3KPHUTI, aie
HEJOCTaTHRO OOIPYHTOBAaHI, HEYITKO CQPOPMYIbOBAHO
BHUCHOBKH, ITPOTO3HIII] 1 peKOMEH a1,

15

CTyaeHT BIATBOPIOE 3HAYHY YACTHHY TEOPETUUYHOTO
Marepiajay, BHSBIS€ 3HAHHS 1 PO3YMIHHS OCHOBHHX
[IOJIOKEHDb 1 JIMIINE 3a JOINOMOTOI0 BHK/IaJada MOXKE
BUIIPABJIATH TIOMHIJIKH, CEpeJl SKUX € 3HadyHa KIUIbKICTh
CyTTEBUX




PoGoTa He HOCUTBH JIOCIIIHHUIBKOTO XapakTepy, HE Mae
aHaI3y 1 HE BIJTMOBIIa€ BUMOTaM, SIKi TIpe] ABJISIIOTHCS 10
KypcOBUX poOiT. ¥ poOOTI HEMae BHCHOBKIB a00 BOHHU
HOCSITh JICKJIApDATUBHUYN XapakTep

LnrocTpaTtuBHa
YacTHHA

20

MIpEe3eHTAIlIs rapHo opraHi3oBaHa, JIOTIOB1Ib
CYIPOBOKYETHCS UTIOCTPAaTUBHUMU Marepiajamu,
Marepiajay UTIoCTpallii MiAroTOBIEHI BIMOBIIHO JO BUMOT
1110 BUCYBAIOTHCSI.

15

MIpEe3eHTallis rapHoO opraHi3oBaHa, JOTIOB1Ab
CYNPOBOKY€ETHCS UTIOCTPATUBHUMU MarepiajaMu, Ha sKl
HE 3aBXKJU JIJaHO TTOCHJIaHHS Y JOMOBiAl a00 LTFOCTpaTUBHI
Marepiaau opopMIIeHI 3 HE3HAYHUMH 3ayBAKCHHIMU;

10

UTIOCTPATUBHI MaTepiajii HU3bKOi SKOCTI, B Oprasizarii
MIPE3CHTAIlll CIIOCTEPIraeThCsl HEBIIEBHEHICTD

UTFOCTpaTUBHI MaTepiajd HH3bKOi SKOCTi, B JIOMOBIJII
HEMa€ MOCUJIaHb Ha UTIOCTPATHBHI MaTepiai.

3axucr podoTn

40

JIOTIOBIb JIOTIYHO TOOY0BaHa, CTYACHT YITKO Ta CTHUCIIO
BHUKJIQJIa€ OCHOBHI pPE3yJbTaTH JOCITI/DKCHHS, ITOKa3ye
rMOOKlI 3HAaHHA 3 TMUTaHb TEMH, ONEpye JTaHUMHU
JTOCJI1I>KEHHSI, BHOCUTD TIPOIO3HUIIIT 110 TeM1 JOCIIIKEHHSI,
MiJ Yac JOMOBiJAlI BMIJIO BHKOPHCTOBYE IPE3CHTAIIIIO,
BIIEBHEHO 1 [JOKJIQQHO BIANOBIZA€ HA I[IOCTABJIEHI
3aIUTaHHS

35

CTYJICHT CIIPOMOKHHUM YITKO Ta CTUCJIO BUKJIACTH OCHOBHI
pe3yabTaTH JOCIIKEHHS, J1a€ MPaBWIIbHI BIIMOBII Ha BCi
3alUTaHHS, ajI¢ He 3aBXIM YIICBHCHUW B apryMeHTaIlii, Y1
HE 3aBXIM KOPEKTHO 11 (hOPMYITIOE.

30

CTYJICHT CIIPOMOKHHUM YITKO Ta CTUCJIO BUKJIACTH OCHOBHI
pe3ysnbTaTh  JIOCHIJKEHHS, HaJeXHO  OOIPYHTOBYE
MOJIOKEHHST poOOTH, alie JOMyCKae HETOYHOCTI Yy
BIJIIOBIISIX HA 3alIMTaHHSA

25

CTYJCHT CITPOMOXKHHM YiTKO Ta CTUCIIO BUKJIACTH OCHOBHI
pe3ysibTaTd  JOCTI/DKCHHS ~ ajie  JIOMYyCKa€  CYTTEBI
HETOYHOCTI y BIJMOBIASX Ha 3alUTaHHSA, HE 3aBXIH
HaJIC)KHO OOIPYHTOBYE TOJIOKEHHS POOOTH.

20

CTYJICHT HEBIOPSAKOBAHO BHKJIAJIA€ OCHOBHI pe3yJIbTaTH
JIOCJIIKEHHSI, HAMaraeThCs JaTH BIAMOBIIb HA MOCTABJIEH]
3aluTaHHs 1 poOUTH CIIPOOM apryMEHTYBATH MOJIOXKCHHS
pobotu

15

CTYACHT HEBIOPSJIKOBAHO BUKJIA/Ja€ OCHOBHI PE3yIbTaTH
JOCIIKEHHSI pOOUTH CIPOOM apryMEHTYBATH MOJIOKCHHS
poOOTH, HaJa€e HEMOBHI, MOBEPXOBI, HEOOIPYHTOBaHI
BIJIIIOBI/I1 HA ITOCTABJICHI MUTAHHS

10

CTYNEHT JEMOHCTPYE 3aJIOBIIbHI 3HAHHA 3 TEMH
JIOCHIJDKEHHS, ajle HE MOJKE BIIEBHEHO M YITKO BIJMOBICTH
Ha JIOJATKOBl1 3alWTaHHSA WICHIB KOMICIi, Ta HaJeXHO
OOIpYHTYBaTH MOJIOKEHHS POOOTH

CTYJCHT HEBIOPSIAKOBAHO BHKJIAJIA€ OCHOBHI pe3yJIbTaTH
JOCJIDKCHHsSI, HE CIPOMOXXHUM JaTH BIJANOBIAbL Ha
3aIlMTaHHs, BIICTOIOBATH CBOIO ITO3HIIIIO




8. Kpurepii ouiHroBaHHsI pe3y/ibTaTiB HABYAHHSA

JleHHe BiOIUICHHS

3a04He BIIIICHHS

KinpkicTh KinpkicTh
Bua pobotu Satin Bua pobotu Sautin
1 | 2 3 4 5 6
Moayas 1 (4 cemectp)
T1
[IpakTruna
T2 6
pobota Nel
T3 [IpakTruna
3M 1 15
T4 poboTta Nel
[IpakTruna
15 ob6ota Ne2 6
T6 P °
[IMK 1 3aBaaHHsg 22 3aBaaHHsd 25
T7 [IpakTnuna 6
T8 pobota Ne3
[IpakTruna 5 [IpakTruna 15
T9 poGota Ned pobota Ne2
[IpakTnuna
T10 pobota Ned 6
3M 2 T11 [IpakTruna 6
poboTa Nob6 [IpakTrana 15
T12 [IpakTuyna 6 pobota Ne3
pobota Ne7
T13 [IpakTruna 5
T14 poboTa Ne8 [IpakTuyna 15
T15 [IpakTrana 5 pobota Ned
pobota Ne9
[IMK 2 3aBaaHHsI 30 3aBaaHHsd 30
Cyma 100 100
MoayJas 2 (5 cemectp)
[IpakTruna
T16 po6ota NelO 0 [TpakTruyHa 15
[TpakTuyna pobota No5
T17 6
pobota Nell
3M 3
T18 [IpakTruna 6
pobota Nel?2 [TpakTruHa 15
T19 [IpakTrana 6 pobota Neb
pobota Nel3
IIMK 3 3aBIaHHI 15 3aBIaHHI 15
T20
To1 [IpakTruna 6
3M 4 T22 pobota Nelq [TpakTuyna 15
pobota Ne7
T23 [IpakTnuna 6
pobota Nelb
[IMK 4 3aBaaHHsd 13 3aBaaHHsd 10
incymxosui Ex3amen 30 Ex3amen 30
KOHTPOJIh
Cyma 100 100




3a BUKOHAHHSA KYPCOBOi po0oTH

[TosicHIOBanbHA 3amKUCKa ImrocTpaTuBHa yacTHHA 3axuct podbotu Cyma

1o 40 110 20 1o 40 100

9. IncTpymMeHTH, 00J1aJHAHHS Ta NPOrpaMHe 3a0e3NeYeHHsl, BAKOPUCTAHHSA
SIKUX Mepeadadyac HaBYAJIbHA JUCIUTLTIHA

VY 4KOCTI HAaOYHOTO Marepially MiJ Yac JEKIIMHUX Ta MPAKTUYHUX pOoOIT
BUKOPHUCTOBYIOTBCSI ClIaiii, 3acoOM MacoBoi 1H(opmarlii, TeMaTU4yHI IUIaKaTH,
CXEMH, CIIEeHIATI30BaHl KapTH, MaTpULl 1 TaOJULI IJIaHIB €KCIEPUMEHTIB PEajbHO
BUKOHAHUX HAYKOBUX JIOCIIJKEHb, aHOTOBaHI 1 mijcyMkoBi 3BiTi HJIP, npoekTHa
nokymenrariis, JCTY, I'OCTu, OCTu Ta iHIIAa HOpMAaTHBHA JIOKYMEHTAITIS.
Takox mNpyu BHUKOHAHHI MPAKTUYHHUX Ta KYpPCOBUX pOOIT BHUKOPHCTOBYIOTHCS
crieniajibHi Komm'rotepHi mporpamu — Microsoft Excel, MathCad, EOJI 2000,
OH/I-86 KanbkynsTop Ta iHIIE mnporpamMHe 3a0e3nedeHHs (sl MiATPUMKH
JTUCTAHIIIHOTO HaBYaHHS, |[HTEpHET-OMUTYBaHHS, M1 CTBOPCHHS KOMIT FOTEPHOI
rpadiky, MOACIIOBAHHS TOIIIO).

Takox cTyneHTaM HAJa€ThCS MOXKIIMBICTh OTPUMATH €JICKTPOHHUHA BapiaHT
KOHCIIEKTY JIEKIIIi Ta BCIX METOAMYHUX PO3pOOOK Kadenpu, KOPUCTYBAHHS
016mioTeunnMu  poHmamMu (MIIAPYYHUKH 1 HaABYAJIbHI TOCIOHWKH, METOIUYHI

peKOMeHallli, HayKoBa JIiTepaTypa TOIIIO).

10. PexomenoBani qkepesia ingopmauii
OcHoBHa JiTepaTypa

1. JlaBpuk B. 1., boromo6oB B.M., Iloneraesa JIL.II. MonaemtoBaHHs 1
MPOTHO3YBaHHS cTaHy NoBKULIA: miapydHuk. — K. : BI] «Akagemis», 2010. — 400c.

2. boro6osmmit B.B., Kyp6anos K.P. Ta inm. I[lpunnunu moaentoBanHs Ta
nporHo3yBaHHs B ekoiiorii: [linpyunuk.-K : [lenTp HaBuanbHOi niTepaTypu,2004.-
216c¢.

3. Kopanpuyk I1.I. MonentoBaHHs 1 MPOrHO3YBaHHSI CTaHY HaBKOJIHUIIHHOTO
cepenopumia. Haeu. mocionuk. - K.: JIubias, 2003. - 208 c.

4. Tapacosa B.B. Exonoriuna craructuka. [ligpyunuk. — K.: Llentp yuboBoi

aitepatypu, 2008. — 392 c.



5. Mokin B. b., IlomnaBcekuit A. B., Amont A. P., bomyma M. IL
Texnonorii 00poOKH Ta MOAETIOBAHHA €KOJIOT1YHOI Ta €KOHOMIYHO1 1H(pOpMaIi —
Binnnmg : BHTY, 2015. - 130 c.

6. binses M. M., binsesa B.B., Kipiuenko I1.C. MopgentoBanus i
MPOTHO3YBaHHS CTaHy AOBKUIA : MIAPYYHUK 7S CTYJEHTIB BUII. HaBY. 3aKJIaIIB —
Kpuguii Pir ; Bu-up P. A. Ko3znos, 2016. — 207c.

7. Cuixko C. 1. OmiHka Ta MpPOTHO3YBaHHS SKOCTI NPUPOAHHUX BOJ
nigpyunuk. — K. : HikallenTp, 2001. — 264 c.

8. Pymaxos JI.B. MaremaTuuHi METOAM B OXOpPOHI MiA3€MHUX BOJ : HaBY.

nocionuk. — [1.: Hanionansauii rippuunii ynisepeurert, 2012. — 158 c.

JlonomizkHa Jiitepatypa

1. bnaromatamit B. B., Marace H.I. Po3paxyHok po3citoBaHHS
3a0pyIHIOIOYMX PEUYOBUH B aTMOC(HEPHOMY TMOBITPI: METOJI. BKa3iBKU. — MUKOJAiB
: HYK, 2009. — 41 c.

2. bnaromatauii B.B., Marace H.I. MeTtoanuni BKa3iBKH 10 BHUKOHAHHS
MPaKTUYHUX 3aBJaHb 3 JUCIHHUIUTIHA «MOJETOBaHHS Ta MPOTHO3YBAaHHS CTaHY
noBkunIs». Yactuna 1. — Muxomais: HYK, 2011. — 58 c.

3. bnaromatauii B.B., Marace H.I. MeToanuni BKa3iBKM 4O BHKOHAHHS
MPaKTUYHUX 3aBJaHb 3 JUCHHUIUTIHA «MOJemtoBaHHS Ta MPOTHO3YBAaHHS CTaHY
noBkULIs». Yactuna 2. — Muxkomais: HYK, 2012. — 36 c.

4. PwmwxkoB C.C., bmarogarauii B.B. MeToanuHi BKa3iBKH IO BUKOHAHHS
NpakTUYHUX POOIT 3 auciuiuiing "BopomnocrauaHHs, BOJAOBIJBIA, MOJIMIICHHS
skocTi Boau'" - Muko:ais : HYK, 2009. - 43 c.

5. Marace H.I. MertonuuyHi BKa3iBKM JO0 BHKOHaHHSA Ta OQOpPMIIECHHS
KypcoBoi pOOOTH 3 JUCHUIUIIHU «MOJentoBaHHs 1 TMPOTHO3YBAHHS CTaHY
JTOBKULIS» i cTyAeHTiB cremianbHocTi 101 «Exomorisiy ramy3i 3Hadb 10
[TpupogHuyl HaAyKH JI€HHOI Ta 3a04HOi (hopMHu HaB4YaHHS. — MukosnaiB: Bugaseup

Topybapa B.B. 2021. 52 c.



Indopmaniiini pecypcu B iHTepHeT
1. MaremaTiuHi MOjieTi CKIaaHUX cucteM [Enexktponnuit pecypce]. — Pexxum
noctymy : http://lib.chdu.edu.ua/pdf/posibnuku/33/3.pdf.
2. http://www.nbuv.gov.ua/old_jrn/Soc_Gum/NZTNPU/geogr/2009 1/8.pdf
3. MogenoBanHsl Ta MPOTHO3YBaHHS CcTaHy JMAOBKULI: Kypc mekuii:
Vknagau: O.B. PubGanoa. — X: HVI3Y, 2016. - 221 c¢. Pexum npocryny :
http://repositsc.nuczu.edu.ua/bitstream/123456789/5281/1/TTIPOI'HO3YBAHH 1%
20CTAHY%20JOBKIJIJIA%20-%2011%204YACTUHA..pdf
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