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BCTYII

MopnentoBaHHss ~MOXe OyTH BH3HAYEHO K TMPOIEC  3aCTOCYBAHHS
dbyHIaMEHTATBHUX 3HAHBb a00 OCBIMY IS IMiTallli a0 OMUCY MOBEIIHKHN peaTbHUX
CHUCTEM 3 METOI0 OTpPMMaHHA MeBHOI iH(opmarlii. /o HalOUIbII MOIIMPEHUX BUIIB
MOJIEJIFOBaHHS B CHCTEMHOMY aHalli31 mpo0ieM JTOBKIISE YMOBHO MOKHA BIJIHECTH:

- (izuyHe MOJENIOBaHHSI 3 BUKOPUCTAHHSIM MaTepialbHUX MOJIENeH, 1o €
r€OMETPUYHO Ta TMHAMIYHO MO110H1 peaJIbHIN CUCTeMI;

- eMIIpUYHE MOJEIIOBaHHS (HAOMIKEHHS ‘“‘dOpHOi CKpHWHI’), MO Yy TMOUIYyKY
NPUYMHHO-HACTIIKOBUX  3B’SI3KIB  MDK ~ 3MIHHUMH CHCTEMH  0€3MOCEpEeTHBO
CIIUPAEThCS HA JlaHI CIIOCTEPEKEHb IMPOIECIB HABKOJIHMIIHBOTO CEpEelOBHUINA 3
BUKOPHCTAHHSM anapary MaTeMaTUYHOI CTATHCTUKH,

- MaTeMaTHUYHE MOJIETIOBAaHHA, 10 0a3yeThCs HAa 3HAHHI (QyHIAMEHTaIBbHUX
OPUHIIMIIB 1 TEOpid IIOJ0 BIACTUBOCTEW CHUCTEM 1 MPOLECIB HABKOJUIIHHOTO
CepeIOBHILIA PA30M 13 3aCTOCYBaHHIM arnapaTy MaTeMaTHYHOTO aHAJI3Y.

CaMme Ba OCTaHHIX BHIM MOJICITIOBAHHS € MPEAMETOM BUBUCHHS y AWCIMILTIHI
“MojentoBaHHs 1 MPOTHO3YBAaHHS CTaHy JOBKiUIA . MareMaTudHi MOJAENi MOXYTh
OyTH €KOHOMHHUM 1 €(EKTUBHUM 1HCTPYMEHTOM JIOCIIKEHb, TOMY IO JOLLIbHIIIE
MpaloBaTH 3 MOJEIBHOIO 3aMiHOI0, 110 30epira€ CyTTEBI BIACTUBOCTI peajbHOI
CUCTeMH, HIK 3 peaJbHUMH CKiIagHuMHu cuctemamu. CydacHi KOMIT IOTEpHI
TEXHOJOrli Ta  TIporpaMHe  3a0e3MedyeHHs  JIO3BOJIIIOTH  PO3pOOIATH 1
BUKOPHCTOBYBAaTH Ha 1HXKEHEPHOMY pIBHI MaTe€MaTU4YHI MOJEIl JOCHUTh CKJIAIHUX
CUCTEM HAaBKOJMIIHHOTO  CepeloBUINA. MOJETOBaHHA BX€ JOBTMH  dac
BUKOPUCTOBYETHCS  SIK  CKJIQJOBa KOMIIOHEHTA ONTHUMI3AIlil  CIOCTEPEKEHbD,
3’siCyBaHHS MPUYUHHO-HACTIAKOBUX 3B S3KIB 1 MPOrHO3YBAaHHSA MPOIIECIB Y CUCTEMAX
JTOBK1JLIA.

CrnenudiyHUMHU  IIJIIMH ~ MaTEMaTUYHOTO  MOJICTIIOBAHHS MOXYTh OyTH
IHTepIiepeTallisi CHUCTEeM, aHali3 iX TOBEIIHKH, ONTHUMaJIbHUNA KOHTPOJL Ta
YIOPaBIiHHSA CHUCTEMaMHU i JAOCATHEHHsI OaKaHMX pe3yibTaTiB, MEpeBipKa rinores
II0OJI0 BJIACTUBOCTEN CHUCTEM a TAaKOX MPOTHO3YBaHHS BIATYKIB CHCTEM Ha 30BHIIIHI
BIUIMBU. Pi3H1 3a (axoM ympaBiiHI, IHXEHEPH, MOCITIAHUKH 3 PI3HUX Taly3ei
TUSJIBHOCTI 3 YCHIXOM BHKOPHUCTOBYIOTH Y CBOiX MOTpebax MaTeMaTH4HI MOJel
PI3HUX BHUJIIB.

Bce e 00yMOBIIO€ aKTyasbHICTH BHUBYEHHS AUCIUILUTIHE “MoOpenroBaHHS 1
MPOTHO3YBaHHS CTaHy MOBKULI . Jlucrururina “MojentoBaHHs 1 MPOTHO3YBAaHHS
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CTaHy JOBKLUIA~® € HOPMATHBHOIO JJISl MIATOTOBKM OakajnaBpiB 3a HampsiMamu 0708
“Exomoris”, 6.040106 - “Exosoris, OXOpOHa HaBKOJMIIHBOTO MPUPOJTHOTO
CepeloBHUIla Ta 30aTaHCOBAHE MPUPOIOKOPUCTYBAHHS .

[Tpuennannas Ykpaiau mo bomoHCchkoro mporiecy nependadae BIPOBAIHKEHHS
KpEAUTHO-MOIYJIbHOI cUcTeMH opraizaiiii HaBuansHOro npouecy (KMCOHII), ska €

ykpaincekuMm BapiantoM ECTS. Ilporpama mnoOynoBaHa 3a BUMOTramMu
KPEAUTHO-MOYJIbHOT CUCTEMHU OpraHi3ailii HaBYaJIbHOTO MPOIIECY.

Heo06xigHa HaBuaigpHa 0asa repes NoYaTkoM BUBUCHHS AUCIUILIIHU: 3 METOIO
HaWKpaIIoTo 3aCBOEHHS MaTepially CTYACHTH IMOBHHHI 70 TIOYaTKy BHBUYCHHS
TUCITUIUTIHU OMAHYBAaTH 3HAHHS 1 HABUYKW, IO HAJAIOTHCS 3a JIUCIHUILTIHAMH
“di3uka”, “Bumia matematuka”, “CucTeMHHUN aHal3 JOBKILIA .

Meroro JaHOrO Kypcy 1 € HaJaHHsS CTyJEHTaM TEOPETUYHUX 3HaHb Ta
NPaKTUYHUX HABUYOK Y Tally31 MOJEIIOBAHHS MPIECIB HABKOJIMUIIHBOTO CEPEIOBHUIIIA.

[IporpamMa HaBYaNbHOT AMCUMILIIHU “MoOJentOBaHHS 1 MPOTHO3YBAaHHS CTaHY

JOBKLIISA” po3po0sIeHa Ha OCHOBI:

['CBO OKX o6akanaBpa Harnpsmy mniarotoku 0708 “Exosnoris”, 3aTBepIKEHO
HakazoM MOH Ne487 Bim 15.06.04 p. (3 2006 p. Hampsim miarotoBku 6.040106
“ExoJyioris, = OXOpOHa  HAaBKOJMIIHHOIO  CepeloBHMIIA Ta  30amaHCOBaHE
MIPUPOIOKOPUCTYBAHHSA);

['CBO OIIII miarotoBku 6akanaBpa Hamnpsimy miaroroBku 0708 “Exomoris”,
3aTBepkeHo HakazoM MOH Ne487 Bix 15.06.04 p. (3 2006 p. HampsiM MiArOTOBKHU
6.040106 “Exomorisi, 0XOpOHa HABKOJIMIIIHBOT'O CEPEIOBUINA Ta 30aIaHCOBAHE

IPUPOAOKOPUCTYBAHHSA);

HaBuanbHuii miaH miAroToBKU OakanaBpa JeHHOI (OpMU HAaBUAHHS HaIPSIMY
0708 “Exosoria”, cremianbHOcTi 6.070800 “Exosoriss Ta 0XopoHa HaBKOJIMIIIHHOTO
cepenoBuIIa’, 3aTBEpIKEHO pexkTopoM y 2006 p.

CBO XHAMI' HaBuanbHuil miaH MiATOTOBKK OakajiaBpa 3a04HOi (opmu
HaBuanHa Hampsmy 0708 “Exomoris”, cnemianbaocTi 6.070800 “Exosoris Ta
O0XOpOHa HAaBKOJIMIIIHHOTO CEPEAOBUIIA’, 3aTBEPIKEHO pekTopoM y 2006 p.

[Iporpama yxBajieHa Ha 3aciJjaHHl Kadeapu I1HXKEHEPHOI eKOJIOTii MICT
(mpotokog Ne 1 Bix 29 cepmus 2008 p.) Ta Buenoi pagu pakynsrery IEM (mpoTokon
No 1 Bix 5 Bepecus 2008 p.).



1. MIPOT'PAMA HABYAJIbHOI JUCHUILJIIHU

1.1. Merta, npeameT Ta Micue QMCIUNIIHHA

Meta: popMyBaHHS y CTYICHTIB 3HAHb CTOCOBHO PO3PaXyHKOBHX METOJIB i
MOJIeJIeH, M0 HaWIHMpIIe BUKOPUCTOBYIOTHCS Y MOJEIIOBaHHI Ta MPOTHO3YBaHHI
MPOIIECIB Y HABKOJHUIIIHBOMY CEPEIOBHUIILY, CTaHY JTOBKIJIJIS.

IIpeamer: npuHUMnU 1 3aco0uM MOOYIOBH 1 3aCTOCYBaHHS MaTeMaTUYHHUX
Mojenel (meTepMiHOBaHUX Ta IMOBIPHOCHMX) JOBKULISA, TEOPETHYHI 3acaju
MPOTHO3YBaHHS CTaHy AOBKIJLIS.

3micT: 3a0e3neueHHs] MOXKJIMBOCTEM BUKOPHUCTAaHHS HAOyTHX 3HaHb Ta YMiHb
JUIS  MOJICNIOBaHHS 1 TPOTHO3YBaHHS TMPOIIECIB HABKOJMIITHBOTO CEpEIOBHIIA,

BHUKOHAHHA JUIIJIOMHOTIO ITPOCKTY.

Micue AMCHHUILIIHA B CTPYKTYPHO-JIOTiYHIN cXeMi MiAroToBKH (paxiBus

(3a OIIII Ta 3a HABYAJIBHUM IJIAHOM)

IHepenik TUCUMILTIH, HA AKi CIUPAETHCA Ilepenik TUCUMIITIH, BUABYEHHA AKUX
BHBYEHHS JAHOI THCIHUILIIHU 0e3mocepeIHbO CIMPAETHCA HA JaHY
AUCHUILIIHY
®di3nka, Buma maremaruka, CHCTEMHUI aHATI3 [Tpuknanna aepoexonoris, [Ipuknanna
TOBKLLIA T1APOEKOJIOTsI, BAKOHAHHS JUTIJIOMHOTO
MIPOEKTY

1.2. Indopmaniitnumii 006cAr (3MiCT) TUCUMITIIHA

Jlenna ¢popma nasuanns
Moayab 1. MoaenroBaHHA CTAHY €KOCUCTEM.
(2 xkpeoumu /72 200unu)
3M 1. [Ipunnunu mo0yaoBu Mojiesieil cucTeM i mpoueciB 10BKIiJIs.
(1 kpeoum/ 36 2cooun)
Bupinenns ta Buau cucrtem noBkiuig. Kimacudikaiiisi MaTeMaTHYHUX MOJIEIICH
BIJIMOBIAHO JI0 BJIACTUBOCTEH MOJIETIOEMUX MpolieciB 1oBKULIL. [lopsiok po3poOku
MaTeMaTUYHUX MOJENe MporeciB AOBKULIA. [IpuHIMT MaTepiaibHOTO OasiaHcy.

3aKOH JIFOYMX MacC Ta CTEeXIOMETpHUYHI OOMEXKEHHS B MOJCIIOBAHHI MPOIECIB
6



noBkiis. HepeakTuBHi npoiiecu JOBK1UIA. PeakTHBHI MpoLecH JOBKULIS.
3M 2. /lerepMiHOBaHi MOJeJIi IHAKEHEPHO-EKOJIOTIYHUX CHCTEM.
(1 kpeoum/ 36 cooumn)
JletepmiHOoBaHa MOJeNb OlopeakTopa HMUKIIYHOI Ail. JleTepMiHOBaHA MOJENb
OlopeakTopa-3MimiyBada. JlerepMiHOBaHa  MoOJiellb  OlOpeakTOpa-BUTHCKYyBaya.

JleTepMiHOBaH1 Moei MpolieciB GopMyBaHHI SKOCTI BOAU B BOJONMAX.

MonayJb 2. TeopeTuuHi 3acaau NpOrHo3yBaHHS.
(2 xkpeoumu / 72 200unu)
3M 3. ImoBipHOCHI MO/eJIi MpoLeciB JOBKIJIA.
(1 kpeoum/ 36 cooumn)
Mopeni Bizyam3iuii AaHux crnocTepexeHb. CTaTHCTUYHI MOJENi MPOLECiB
noBkiuisg. JIiHIMHI perpeciiiHi MoOJeal MpoleciB JOBKULIA. MapKOBChKI MOJEl
nporieciB 1oBKiUIs. Moneni Moute-Kapiio.
3M 4. Buau i MeToaM NPOTHO3yBaHHA. (1 xpeoum/ 36 cooun)
MopentoBaHHsa B MPOTHO3aX 1 CIEHApPisAX CTaHy JOBKULIA. 3acobu Microsoft
Excel® mnsa imiTamiiiHoro mMozentoBaHHs 1 mporHo3yBanHa. 3acoOu MathCad® nis

IMITAI[IHHOTO MOJISTTIOBAHHS 1 POTHO3YBaHHS.

3aouna popma naguanus
Moayiab 1. Moaear0BaHHA CTAHY €KOCHUCTEM.
(2 xpeoumu /72 2o0unu)
3M 1. lIpyHuunmu no0ya0Bu Mojiesied CucTeM i MpoueciB T0BKIJLIS.
(1 kpeoum/ 36 cooun)
Buninenns ta Bunu cucteM AoBKULTA. Kiacudikariss MaTeMaTHIHUX MOJIEIIEH
BI/IMOBIJTHO JIO BJIACTMBOCTEH MOJIEMIOEMUX TIpolieciB JoBKULIA. Ilopsaox
PO3pOOKH MaTEeMaTHYHHX MOJEIECH mpoleciB MoBKULIA. [IpuHIMI MartepiaabHOTo
OamaHcy. 3akOH MAIIOYMX MacC Ta CTEXIOMETpUYHI OOMEXEHHS B MOJETIOBAaHHI

npoiieciB 10BKiUIs. HepeakTuBHI1 mporiecu JoBKiLUIL. PeakThBHI Mporiecu JOBKIIISL.



3M 2. JlerepmiHOBaHi MO/IeJli iHXKEHEPHO-€KOJIOTiYHUX CHCTEM.
(1 kxpeoum/ 36 2cooun)
JlerepMiHOBaHa MoOJieb OlopeakTopa IUKIIYHOI 1ii. JlerepmiHOBaHAa MOJEIb
Olopeaktopa-3MmimryBada. JletepMmiHOBaHa  Monelb  0iOpeakTOpa-BHUTHCKyBada.
JleTepMiHOBaH1 MozeIi MpolieciB (opMyBaHHI SKOCTI BOAU B BOJONMAX.
3M 3. IMoBipHOCHI Moj1eJi Mpo1eciB JOBKIJLIs.
(1 kpeoum/ 36 2cooun)
Mogeni Bizyamisimii gaHux crocrepexeHb. CTaTUCTUYHI MOJEINI MPOIECiB
noBkuwiA. JliHiMHI perpeciiiHi Mozeni mMpoueciB AOBKULIA. MapKOBCHKI MOJENI
nporieciB goBKiLIsI. Moaem MonTe-Kapro.
3M 4. Buam i MeTo1H MPOTHO3YBAHHSL. (1 kpeoum/ 36 cooun)
MopentoBaHHs B MPOTHO3aX 1 CIEHAPIsAX CTaHy JOBKULISA. 3acobu Microsoft
Excel® nns imiTamiitHOro MojietoBaHHs 1 MporHo3yBaHHs. 3acoou MathCad® nis

IMITAI[IHHOTO MOJICTTIOBAHHS 1 POTHO3YBaHHS.

1.3. OcBiTHBO-KBaJI(ikaniiiHi BUMOTH

BMminHs | 3HAHHSA Cdepu DyHKUil iSJIbHOCTI Y
(3a piBHSIMH c()OPMOBAHOCTI 3HAHD) AislILHOCTI BUPOOHMYIN cepi
(BUpOOHMYA, (mpoekTyBaJibHA,
couiaJIbHO- opraxizaniiina,
BHPOOHMYA, yIPaBJIiHCbKA, BUKOHABCHKA,
coniajabHO- TeXHiYHa iHIIi)
nodyTroBa)
1. [IporHo3yBartu 3MiHHM CTaHY BOJAHHUX BUPOOHUYA MPOEKTyBaIbHA
00’€KTIB IiJ] BILTABOM PI3HUX TUIIB
3a0pyIHIOBaYiB
2. BUKOpUCTOBYIOUYH aJIrOPUTMH, BUPOOHHYA IIPOEKTyBaJIbHA

NPOTHO3YBAaTH CTaH Ta PO3BUTOK
€KOCHUCTEMH 1 BUKOPUCTOBYIOUH
mudepeHIliiiHi piBHSHHS CKIa1aTH
MPOTHO3HY MOJEIH TIOAAIBIIIOTO
PO3BUTKY CHCTEM, IO TOCIIIKYIOThCS
3. 3acTocoByBatH 3aco0u Bizyami3arii
JAHUX CIIOCTEPEKEHb Ta IMOBIPHOCTHI BUPOOHHYA IIPOEKTyBaJIbHA
MOJIeJTi JIsl IPOTHO3yBaHHS 3MiH CTaHy
€KOCHCTEM




1.4. PexoMeH10BaHA OCHOBHA HaBYaJbHA JliTepaTypa

1. Dxonorus ropoja: Yueonuk. - K.: JIu6pa, 2000. - 464 c.

2. Kapaymes A.B. Meroauueckue OCHOBBI OLEHKHM M PErJaMEHTUPOBAHUS
AHTPOIIOT€HHOI'O BJIUSIHUS ~ HAa  KayecTBO MOBEPXHOCTHBIX BOJ. -
JI.: 'mppomereonsnar, 1987.

3. Basunun B.A. Henunelinbie Mojenn OMOJIOTHYECKONH OYMCTKH M TPOIECCOB
camoouuilieHus B pexkax. — M.: Hayka, 1983. — 158 c.

4. [Ipokonenko A.U., Baiinep A.I'., 'ankun B.JI. DKOHOMHKO-3KOJOTHYECKOE
mozaenupoBanue. — AO «buznec Mudopm», Xapwskos, 1997. — 360 c.

5. C. Brown. Statistics for Environmental Engineers. Second edition. Lewis
publishers. A CRC Press Company Boca Raton, London, New York , Washington,
D.C. 2002.

6. HaBuanpHuii 0OCIOHMK [0 BHBYEHHS JUCHMIUIIHA “‘MoaenroBaHHS 1
MIPOTHO3YBAHHS CTaHy JAOBKULIS (111 CTYICHTIB JEHHOT 1 3a09HO1 (h)OpMU HaBUAHHS
cretiasibHOCTI 6.070800 — “Exosioris Ta OXOpOHa HaBKOJHUIIHBOTO CEpeIoBHINA’

Hanpsimy 0708 “Exomnoria”)./ Ykia. bapannik B.O. — Xapkis XHAMI', 2007. — 85 c.

1.5. A"HoTanii AMCIUILIIHA
AHoOTAaIlisl MPOrpaMu HABYAJIbHOI JUCHUILTIHA

Moae/iloBaHHSI I IPOTHO3YBAHHSA CTaHY J0BKIJLIS

Meta: popMyBaHHS y CTYICHTIB 3HAHb CTOCOBHO PO3PaXyHKOBHX METOJIB i
MOJIEJIeH, M0 HaWIHMpIIe BUKOPUCTOBYIOTHCS Y MOJEIIOBaHHI Ta MPOTHO3YBaHHI
MIPOIIECIB Y HABKOJUIITHEOMY CEPEIOBUIILY, CTAaHYy JOBKIJLIS.

IIpeaMer: mpuHIUIKA 1 3acO00M TOOYIOBU 1 3aCTOCYBaHHS MaTeMaTHYHHUX
Mojenel (meTepMiHOBAaHUX Ta IMOBIPHOCHMX) JOBKULISA, TEOPETHYHI 3acajau
MIPOTHO3YBAHHS CTaHY JOBKIJUISI.

3MicT: 3a0e3neyeHHs] MOXKIIMBOCTEH BUKOPHCTaHHSA HaOyTHX 3HAHb Ta YMiHb

Ui MOJENIOBaHHS 1 MPOTHO3YBaHHS IMPOLIECIB HABKOJMIIHBOTO CEpEeOBHIIA,
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BUKOHAHHA JUIIJIOMHOTIO IIPOCKTY.

AHHOTAIMS MPOTPAMMBI Y4eOHOH AU CIUTIIUHBI

MopaeaupoBaHue U NPOTHO3MPOBAHHE COCTOSIHUA OKPY:KAKOIIEH cpeabl

[leab: ¢GopMupoBaHHME Yy CTYAEHTOB 3HAHWM IO pPAaCUETHBIM METOJaM H
MOJEIISIM, KOTOpbIE HauOoJiee IMMPOKO HWCIOIB3YIOTCS JJISI MOJCIUPOBAHUS H
IPOTHO3UPOBAHUS TPOIECCOB B OKPYXKAIOIIEH MNPUPOJHON cpefe, COCTOSHUS
OKPYXarUIEH CPEIbL.

IlpeaMeTr: TPWHIMOBI W CIOCOOBI  TMOCTPOSHUS W MPUMCHCHHUS
MaTEMaTUYECKUX MojeNiel (AeTepMUHUPOBAHHBIX U CTOXACTHUYECKUX) OKPYKaroIIeH
cpel, TEOPETUYECKUE OCHOBBI MPOTHO3UPOBAHUS COCTOSIHUS OKPYKAIOIIEH Cpeibl.

Coaep:kanue: oOecrnieueHHEe BO3MOXKHOCTEH HMCIIOJIb30BaHUS HpI/IO6pCTCHHBIX

3HAaHUU | YMCHI/Iﬁ A1 MOACIIMPOBAHUA W IIPOrHO3HMPOBAHUA  IIPOLECCOB

OKpPY’KAIOILIEH Cpe/ibl, BBIMOJHEHNS AUIIIOMHOTO IIPOEKTA.

Abstract of the educational discipline program

Modeling and forecasting of environment state

Purpose: forming for students of knowledge on calculation techniques and
models to be widely used for modeling and forecasting of environment processes and

environment state.

Subject: principles and methods for development and application of the
mathematical models (deterministic and stochastic) of environment, theoretical basis
of environment state forecasting.

Content: providing for the possibilities of available knowledge and skills
practical usage for the environment processes modeling and forecasting, and for the

diploma project fulfillment.
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2. POBOYA MTPOT'PAMA HABYAJIBHOI JUCHUILIITHA

2.1. CTpykTypa HABYAJBHOI IUCHUILIIHA

“Moje/II0BaHHS | MPOrHO3YBAHHS CTAHY JTOBKILIA”

Tabmuusg 2.1 - CtpykTypa HaBYaJIbHOI IUCLIMIUIIHUA 32 pOOOYMMHU HaBYAIbHUMU
TJIaHaMU ICHHOI (popMu HaBYaHHS

Ipuznavenus: Hanpsm, cneniajibHicTh, .
. . s e XapakTepucTUKA HABYAJIbHOI
niAroToBKa OCBIiTHBO-KBaTiikaniiiHuit .
. . AUCHUTLTiHH
O0akaJjiaBpiB piBeHb
KinbKicTh KpenuTiB, Harmpsim miaroroBku- HopmatusHha
BIITOBIAHAX 0708 “Exouorisa” Pix miaroroBxu — 4-i
ECTS 4 CremiaisHICTD — Cemectp — 7
Monymis — 2 6.070800 “Exosnorist Ta oxopoHa | AyauTopHi 3aHATTS: 15 rog.
3MICTOBUX HABKOJIMIITHBOTO CepeoBHIIA” Jlexmii -15 rox.
MOJyJIiB — 4, OCBITHBO- [TpakTnusi -15 rox.
Kypcosa po6ora (KP) KBamiQiKaIiiHUN PiBEHD - CamocriitHa po6ota — 42 rof.
3aranpHa KiIbKICTb OakanaBp Bun miicyMKOBOro KOHTPOJTIO
roaud - 144 - 3aJIiK

Cemectp — 8

AynautopHi 3aHATTS: 15 ro.
Jlexuii -15 rog.

[Ipaktruni -15 rog.
CamocriitHa po6ota — 42 rox. (B
T.4. KypcoBa pobota — 18 roz.)
Bun nmiacyMKoBOTO KOHTPOITIO

- eK3aM€eH

Ipumimxa: cniggioHoweHHsA KilbKOCmi 200UH AyOUmMopHUX 3aHAMb | CAMOCMIUHOL
pobomu cmanosums 42% 0o 58%

Tabmuusg 2.2 - CTpykTypa HaBYaJIbHOI IUCHMILIIHUA 32 pOOOYMMHU HaBYAIbHUMU
IJIaHaMU 3a049HOI (POpMU HABUAHHS

IlpusHayeHns: Hanpsm, cneniajJbHicTb, .
. . AV XapakTepucTHKa HABYAJIbHOI
NiAroToBKAa OCBITHBO-KBaTiikaLiiHUIH .
Co. . AUCHUTLTIHH
cremiagicTiB piBeHb
KinpkicTe KpeauTis, Hanpsim miaroroBku- HopMmarusHa
BIJIITOBITHUX 0708 “Exomnoris” Pixk migroroBku — 4-i
ECTS 4 CrienianpHICTh — Cemectp — 7
Monymnis — 1 6.070800 “Exomoris Ta oxopoHa | AyauTopHi 3aHATTS: 14 ros.
3MiCTOBUX HABKOJIUIIIHBOTO CepeAoBUIIA” Jlexuii -8 rog.
MOIYIIB — 4, OCBITHBO- [TpakTruHi -6 ro.
Kypcosa po6ora (KP) KBaJi(iKaiitHuii piBeHb - Camocriitna po6ora — 130 roa. (B
3aranpHa KUIBKICTh OakaaBp T.4. KypcoBa pobota — 18 roz.)
roaus - 144 Bun nmigcyMKoBOTO KOHTPOITIO

- 3aJIIK

J : cnigei 1 J I [UHOI
IIpumimka: cniegionoulen s KilbKOCMi 200UH AyOUMOPHUX 3aHAMb [ CAMOCMIUHO]
pobomu cmanosums 10% 0o 90%
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2.2. TemaTnyHui 1IJIaH HABYAJILHOI JHUCIHUILTIHA

[Ipu BUBYEHHI TUCHUIUTIHU “MojietoBaHHS 1 IPOTHO3YBAHHS CTaHY JTOBKIJUIS’
CTYJICHTH TIOBHHHI O3HAaHOMHUTHCS 3 TPOTrpaMoI0 JUCIUIUIIHUA, 1 CTPYKTYpOIO,
MeTojaMu 1 popMaMu HaBYaHHS, CIIOCOOAMU 1 BHJAMHU KOHTPOJIKO Ta OI[IHFOBAHHS
3HaHb.

Tematnuauii 1ian aucnuiuiiad  “MojenoBaHHs 1 TPOTHO3YBAaHHSA CTaHY
TOBKULIS” CKJIQMAETHCS 3 YOTHPHOX 3MICTOBHUX MOJYJIIB, KOXKEH 3 SKHX IMOEIHYE B
co0i BITHOCHO OKPEeMHH CaMOCTIHHUNA OJIOK TUCHUILIIHU, SKUA JIOTIYHO TIOB'SI3Yy€
KiJIbKa HaBYaJIbHUX €JEMEHTIB JUCIMILIIHU 3a 3MICTOM 1 B3a€MO3B'I3KaMHU.

HaBuanbHuii mpouec 371HCHIOETbCS B TakuX (hopMax: JEKIiiHI, MpaKTHYHI
3aHSTTS, CaMOCTiitHA poOOTa CTYACHTIB.

3aBIaHHSIM CaMOCTIMHOI pOOOTH CTYIEHTIB € OTPUMaHHS J0JAaTKOBOI
1H(opMarii a1t O1IBII MOTIMOJIEHOTO BUBUCHHS JUCITUTIIIIHHU.

3MICT TUCHMIUTIHU PO3KPUBAETHCS B TEMaX:

3M 1. lIlpyHunnu no0y10BU MOeJiel CUCTEM i MPOLECiB T0BKIJLIA.

Tema 1. BumiieHas ta BUAU CUCTEM JOBKULIS.

Tema 2. Knacudikariist MaTeMaTHYHUX MOJIEIEH B1AMOBIAHO A0 BIACTUBOCTEH

MPOLECIB JOBKIISA, 110 MOJETIOIOTHCS.

Tema 3. [Topsmok po3poOKM MaTEMaTHYHUX MOJIETIEH TIPOIIECIB TOBKIILIAL.

Tema 4. [TpunaITMN MaTepiaIbHOTO OaTaHCY.

Tema 5. 3akoH air0uuX Mac Ta CTEXIOMETPUYHI OOMEKEHHS B MOJICTIOBaHH1

MIPOIIECIB JIOBKIJIJIS.

Tema 6. HepeaktuBHi mporiecy JOBKIJIA.

AnBexiisg

Hudyzis

AgncopOrrist — necopOrtist
AOGcopO11ist — 3BITpIOBaHHS

OcinaHHs — 3My4JyBaHHS

A e

bionornuuanus
Tema 7. PeakTuBHI npoiiecu AOBKUILIS.

1. XimiuHi peakiii

12



depMeHTHI peaxiii

dorouis

el A

Iapomnis

4

Biotpancdopmarris

3M 2. /lerepMiHOBaHi MO/1eJIi iHXKEHEPHO-€KOJOTiYHUX CUCTEM.
Tema 8. JlerepmiHoBaHa MOJIeb Ol0peaKTOpa IUKIIYHOT Jii.

Tema 9. J/lerepmiHOoBaHa MOJIEH OiOpeaKkTOpa-3MilTyBaya.

Tema 10. /lerepminoBana Moienb 6i0peakTopa-BUTUCKYBaya.
Tema 11. JlerepmiHoBaHI MOJEN1 MpOIECiB GOpMyBaHHI SIKOCT1 BOJH Y
BOJIOMMaXx.

1. Kamepna Mozenb BMICTY PEUOBHMHU Y BOJONMHUIIIL.

2. OIHOBUMIPHI MOJIEJIl BMICTY PEUYOBUHH Y BOJIOCTpyMaXx.

3M 3. ImoBipHicHI MoeJIi IPOLECIB TOBKLIA.

Tema 12. Mopeni Bi3yaii3ailii JaHUX CIIOCTEPEKEHb.

1. 3rmamKyBaHHS JaHUX METOJOM KOB3al04OTr0 CEPEIHBOTO.

2. 3rmamKyBaHHS METOJIOM €KCIIOHEHTHOTO YCepeTHEHHS.

3. 3rmampKyBaHHS METOJIOM MEiIaHHOTO YCepeIHEHHS.

Tema 13. CtaTucTHUH1 MOJIE1 MPOLIECIB TOBKLIISL.

Tema 14. JliniiiHi perpeciiiHi Moesi TPOLECIB JOBKLILIS.

Tema 15. MapkoBcbKi MOJIENI MTPOLIECIB JOBKIJIIA.

Tema 16. Moaemn MonTe-Kapo.

3M 4. Buam i MeToaM IPOrHO3yBaHHS.

Tema 17. MojentoBaHHS B MPOTHO3aX 1 CIIEHAPISIX CTaHy AOBKiJLIS.
Tema 18. 3acoou Microsoft Excel® mis imiTaliiiHOro MOIEIFOBAaHHS 1
IPOTHO3YBaHHHI.

Tema 19. 3acoou MathCad® i iMiTaliiiHOro MOJIEIIOBAHHS 1

IMPOTrHO3yYBAaHHAI.
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2.3. Po3noais yacy 3a MOAyJISIMH i 3MiCTOBUMM MOIYJISIMH
Ta (POPMHU HABYAJIBLHOI POOOTH CTYJAEHTA
Ta6mui 2.3 - Po3noi yacy 3a MOJYJISIMU 1 3MICTOBUMH MOIYJISIMU

DopMH HABYAJIBbHOI PO0OTH
Jlenne nauanns (JJH) 3aoune Hapuanna (3H)
Mopay.i (cemecTp)
Ta 3MiCTOBI Beboro = e ;.' = E ;.
Moly./n Kpenu/rog 5 § & 8 5 cza & E
i S|l E|g|C| & |&|lg)| ©
= =
[Jenna dpopma - Moy 2. HAH- 4/144 ) )
3aouna hopma — moymiB 1. 3H- 4/144 30 30 84 8 6 130
JH- 1/36
M 1 3H- 1/36 8 8 - 20 2 1 - 33
JH- 1/36
3M 2 3H- 1/36 7 7 - 22 2 2 - 32
JH- 1/36
3M 3 3H- 1/36 8 8 - 20 2 2 - 32
JH- 1/36
3M 4 3H- 1/36 7 7 - 22 2 1 - 33

Ta6nui 2.4 — Po3no/iiy1 HABYAJIBHOTO Yacy JEKI[IHHOTO KypCy

3MicT

KiapkicTh rogun
6.070800 -EOHC

JeHHa ¢opMa

3a04Ha popma

3M 1. [Ipurnmnu noOy0BH MOJIENEH CUCTEM 1 MPOIIECiB TOBKIILIS

8

2

1. BungineHss Ta BUAY CUCTEM TOBKILIA

2. Knacudikariiss MaTeMaTHYHUX MOJIENICH BiAMOBIIHO 110
BIIACTHBOCTEH MPOIIECIB JOBKIJLIS, 110 MOJICITIOIOTHCS

3. Iopsaok po3poOKK MaTeMaTHYHUX MOJIENICH TPOIIECiB JTOBKILIS

4. IlpuHimn MaTepiaJbHOTO OanaHcy

5. 3aKoH JiF0YMX MacC Ta CTeXiOMETPUYHI OOMEKCHHS B
MOJICITIOBAHHI TIPOLIECIB JOBKIJIIS

[\

6. HepeakTuBHI Ipoliecy TOBKIJLIS

7. PeakTuBHI nporiecH JTOBKIJUIS

3M 2. [lerepMiHOBaHI MOJIEN iHKEHEPHO-CKOJIOTIYHUX CHCTEM

8. JlerepMiHOBaHa MOJIENIb OiOpeaKTOpa MUKIIYHOT Jil

9. JlerepMiHOBaHa MOJIEJIh OiOpeaKTOpa-3MillyBaya

10. lerepminoBaHa Moeb Oi0peakTOpa-BUTUCKYBada

11. JlerepminoBaHi Mo/ielni niporieciB popMyBaHHI SKOCTI BOJIH Y
BOJIOMMaXx

N[ =N [J|Do (D

3M 3. IMOBipHOCHI MOIENi IPOLIECIB TOBKIILIS

12. Mopeni Bi3yasi3alii JaHUX CIIOCTEPEKESHb

13. CraTucTiyHi MOJIEII MPOIECIB JOBKILIS

14. JliniiiHi perpeciiiHi MoJIelNi POIIeCiB JOBKUIISA

15. MapkoBCBKi MOJIeJIi MPOIIECIB JOBKLILIS

16. Moneni Monte-Kapio

3M 4. Buay i METO M IPOTHO3YBAHHS

17. MozentoBaHHs B TPOTHO33aX i CIIEHAPISIX CTaHY TOBKLLIS

18. 3aco6u Microsoft Excel® s iMiTariiiHOro MOIEI0OBaHHS 1
[POTHO3YBaHHS

N|W[(QA[—|— (N[N0

19. 3aco6u MathCad® pis iMiTamiiiHOro MOJEIOBAHHS 1
POTHO3YBAHHS

[\
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Tabmu 2.5 - Po3mo/in HaBuaabHOTO Yacy MPaKTUUHUX 3aHSTh

3micT

KinekicTh roguu
6.070800 -EOHC

neHHa popma | 3aouHa popma

3M 1. I[TpunaIunu noOya0BH MOJIEIEH CUCTEM 1 TIPOIIECiB
JIOBK1JIIISI

8 1

1. BuninieHHs Ta BUOW CUCTEM HOBKIILIS

2. Knacucikanis MaTeMaTHYHUX MOJIENEH BIAMOBIAHO J10
BJIACTUBOCTEHN MPOIIECIB JOBKIJUIS, 110 MOJICTIOIOTHCS

3. Topsamox po3poOKM MaTeMaTHYHHX MOJAENEH MpoIleciB
TOBK1LILIA

4. Tlpuann MaTepiaIbHOTO OaaHcy

5. 3aKoH JiI0YHMX Mac Ta CTEXIOMETPUYHI OOMEXECHHS B
MOJICJTFOBAHHI MPOIIECIB JOBKUIIS

\S}

0,5

6. HepeakTuBHI poIecH JOBKIJLIS

7. PeakTuBHI POIECH JOBKIJIIS

TecroBuii KoHTpoIb 3a 3M. 1

3M 2. JlerepMiHOBaHI MOJIETIi 1HKEHEPHO-EKOJIOTIUHUX
CUCTEM

N = =N
1

8. JlerepmiHOBaHa Mozeh OiopeakTopa HUKIIYHOT Jil

0,5

9. JlerepminoBaHa MoiesIb 010peaKTOpa-3MilTyBada

0,5

10. [lerepmiHOBaHa MOJIeNIb O10pEaKTOpa-BUTHCKYBaya

0,5

11. JlerepmiroBaHi Mojiei miporieciB P OpMyBaHHI SKOCTI
BOJIM Y BOJOMMAx

NN —|—

0,5

TectoBuil KOHTPOJIBL 32 3M.2

3M 3. IMOBipHICHI MO MPOLECIB TOBKIJUIS

12. Moneni Bi3yasizailii JaHUX CIIOCTEPEKCHB

— N

13. CratucTrydHi MOJIENI MPOIECIB TOBKIJIIA

14. JliniiiHi perpeciitHi MOAeIN POIECiB JOBKILIS

15. MapkoBCBhKi MOJI€JTi TTPOIIECIB JOBKIJIIS

16. Mogeni Monte-Kapio

TectoBuil KOHTPOJB 32 3M.3

3M 4. By i MeToiM IpOrHO3yBaHHS

17. MoJentoBaHHs B POTHO33X 1 CHEHAPIsAX CTaHy JTOBKIIIS

18. 3acobu Microsoft Excel® st imiTamiiiHoro
MOJICJIFOBAHHS 1 POTHO3YBaHHS

—_ I Q| === (DN = DN | OO | —
1

19. 3acoou MathCad® 1t iMiTaniiiHOr0 MOAEIFOBAHHS 1
MPOTHO3YBaHHS

TectoBuil KOHTPOJB 32 3M.4

2.4. InguBinyaJbHi 3aB1aHHA

(enna i 3a0una popma naguannus)

HapuasibHUM TIUITAaHOM TIpM  BUBYEHHI JUCHUIUIIHK  “MojentoBaHHs

i

IIPOTHO3YBaHHA CTaHy JOBKULIAX mependadueHo BUKOHaHHS KypcoBoi pobotu (KP)

CTyJIleHTaMH JeHHO1 1 3a04Hoi (opmu HaBuyaHHs. Buxonanas KP HeoOXximHe s
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CHUCTeMAaTH3allii, 3aKpIIICHHs Ta PO3LUIMPEHHS TEOPETHUYHUX 1 MPAKTUYHUX 3HAHb 3
IUCIUILIIHHA.

MeTor KypcoBOi poOOTH € MOTIUOJIECHHS TEOPETUYHUX 3HAHb Ta HaTOAHHS
MPAKTUYHUX HABUYOK y PO3paxXyHKaX IMapameTpiB pPEerpeciiiHux Mojeseil mpoliiecis
HaBKOJIMIITHROTO CEPEOBHINA 32 JAHUMH CHHXPOHHUX CIIOCTEPEkKEHb Ta rpaiqaHOMY
BiIoOpaXkeHH] (Bi3yauizallii) JaHUX CIIOCTEPEKEHb 1 PO3PaXyHKIB.

O06’exTOM PO3IIIALY € AUISHKA PIKU MTPOMIXK BUITYCKOM CTIYHOI BOJAM 1

KOHTPOJIBHUM CTBOPOM, [I€ BIAOYBAalOThCS TIpPOIECH PO30aBIICHHS 1
TpaHchopmarliii 3a0pyTHIOIOYNX PEUYOBUH, 110 HAIXOATH 31 CTIYHOIO BOJOIO CKHUIY
Ta BiJ] BUILE PO3TALLIOBAHUX JKEpEI 3a0pyIHEHHS.

VY 3aBnaHHI Ha KypcOBY pOOOTY HaBOJISATHCS JaHI CUHXPOHHUX BHMipIOBAHb
BMICTY 3a0pYyJHIOIOUOI PEUYOBMHU HA BUIYCKY CTIYHOI BOAM 1 B KOHTPOJBHOMY
CTBODI.

PesynbpTaTom poOOTH MarOTh OYTH pO3paxOBaHi:

e OLIIHKH MapaMeTpiB JBOX MapaMeTpiB JIHIMHOT perpeciiHoi Mozeni
3QJIEKHOCT] BMICTY PEYOBUHHU Y KOHTPOJIBHOMY CTBOPI BiJ 11 BMICTY B CTIUHIN BO/II

* 3AJIUILIKK perpecii,

e ITapaMeTpHU JOBIPYOi 00JIACTI,

e IIapaMeTPH JOBIPYOTO 1HTEPBAILY perpecii,

e IApaMETPHU JIOBIPUOTO I1HTEpPBAIy IMPOTHO3IB BIUIUBY CKUAY Ha BMICT
PEYOBUHU Y KOHTPOJIBHOMY CTBODI.

Ha migcraBi mpoBeneHUX pO3paxyHKIB MarOTh OyTH BH3HAUEHI YMOBH
ICHYBaHHSI perpecii JaHUX BUMIPIOBaHb, a TAKOXK MOOYJOBaHi:

e rpadik (TOYKOBHI) pO3MOAUTY JaHUX CUHXPOHHHUX BUMIPIOBaHb,

e rpadik (TOYKOBUI) pO3MOALTY 3aJTUIIKIB Perpecii,

e rpadik perpeciiftHol 3a1eKHOCTI,

e rpadik JOBIPUMX IHTEPBATIB PErPECIHOT 3aJIEIKHOCTI,

e rpadik JOBIpUYMX IHTEPBAIIB MPOTHO3Y BILUIUBY CKUAY CTIYHOT BOJIM Ha BMICT
PEYOBUHU Y KOHTPOJIBHOMY CTBODI.

[TosicHroBanbHA 3amucKa 0 PO3paxyHKOBO-rpadiuHOi poOOTH Mae BKIIOYATH
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3MICT, T’SITh PO3JUTIB, I’SATh TpadikiB MOBHOTO PErpeciiHOro aHamily JaHUX Ha
TPHOX PUCYHKAX, TPU TAOJHUIIl 3 BUXITHUMH JAaHUMH 1 pO3paxyHKaMH.
[InanoBwmit o0car KypcoBoi pobotu - 18 roj.

2.5. Camocriiina HaBYaJIbHA POo00OTA CTYJAEHTIB

Tabmuis 2.6 — Po3moain yacy caMOCTIHHOT pOOOTH

Ne KinbkicTh roqun
e 6.0708001-EOHC
®opmu camocTiiiHOI podoTH
JlenHe 3aoune
HABYAHHA HABYaHHS
1 | BukonanHust KypcoBoi po6oTu 18 18
2 B.I/IBIICHHH OKPEMHX TEOPETUUHUX MTUTAHb Ta 66 112
HiArOTOBKA /10 TECTYBAaHHS
Ycporo 84 130

CamocrTiifHa poOOTa BHUKOHYIOTHCS B pamkKax “MeToauuHHUX BKa3iBOK J0
caMOCTIHHOT po0OTH 3 JucHMIUIIHK “MojentoBaHHS 1 NPOTHO3YBaHHS CTaHY
AOBKULIA” (A1 CTYEHTIB 4 KypcCy JIeHHO] 1 3204HO01 ()OpMHU HABYAHHSI CTIELIATBHOCTI
6.070800 — "EkoJsoriss Ta 0OXOpOHa HABKOJIMIIIHHOTO MPHUPOIHOIO cepeaoBuIna’)
(Vxu.: bapannik B.O. — Xapki: XHAMI, 2007. — 6 ¢.), 1 noyrae y caMmoCTiHiHOMY

OHpaHIOBaHHi TCOPECTUYHHUX IMUTAHb 3 KYPCY 3a HACTYIIHUMH TCMaMMU.

(/lenna ghopma nasuanns)

Tema 1. BuniieHus ta BUAM CUCTEM JOBKILIS.

Tema 2. Knacudikariist MaTeMaTHYHUX MOJIEEH B1AMOBIAHO A0 BIACTUBOCTEH
IPOLECIB JOBKULISA, 110 MOJETIOIOTHCS.

Tema 3. [Topsmok po3poOKM MaTEMaTHYHUX MOJIETIEH TIPOIIECIB TOBKIILIA.
Tema 6. HepeakTuBH1 po1iec TOBKULIS.

7. Ansexiis

8. Judysis

9. Ancop0iiist — necopOrtist

10. AGcopOr11ist — 3BITprOBaHHS

11.0cinanHs — 3My4yBaHHS

12.bionoravHaHHs
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Tema 7. PeakTuBHI npoiiecu TOBKIJUIS.

6. XimiyH1 peakii

7. depMeHTHI peakiii

8. doromi3

9. TI'iapomiz

10. Biorpancdopmariis

Tema 18. 3aco6u Microsoft Excel® i1 imiTamiiHOro MOJASIIOBAHHS 1
MIPOTHO3YBAHHSI.

Tema 19. 3aco6u MathCad® s iMiTamiiHOr0 MOJACIIOBAHHS 1

IIPOTHO3YBAHHS.

(3aouna ghopma nasuanns)

Tema 1. Bunaiienas ta BUAA CUCTEM JOBKULIS.

Tema 2. Knacudikairiss MaTeMaTHIHUX MOJI€JICH BIAMOBITHO J0 BIIACTUBOCTEN
MIPOIIECIB JIOBKIJIIS, 110 MOJIETIOIOTHCS.

Tema 3. ITopsiok po3poOKH MaTeMaTHYHUX MOJIEJICH TIPOIIECiB IOBKIILIA.
Tema 6. HepeakTuBHi mporiecy JOBKIJIA.

13. AnBexrius

14. Qudys3is

15. Anacop0rtist — necopOiris

16. AGcopOirisi — 3BITpIOBaHHS

17.0OcinanHs — 3My4yBaHHS

18.bionorauHaHHs

Tema 7. PeakTuBHI npo1iecu TOBKIJIIS.

10. XimigH1 peakmii

11.®epMeHTHI peaxiiii

12.Doromi3

13.T'iapomis

10. Biorpancdopmarris

Tema 8. J/lerepminoBaHa MOJIENTh O10pEAKTOPa MUKITIYHOT Mii.

Tema 9. J/lerepminoBaHa MOJIEH OiOpeaKkTOpa-3MilTyBaya.

Tema 10. /lerepminoBana Moenb 6i0peakTopa-BUTUCKYBaya.
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Tema 11. [IlerepminoBaH1 Moei polieciB GOpMyBaHHI SKOCTI BOAU Y
BOJOMMaAaX.

Tema 14. JIiHiiH1 perpeciitHi MoIei MPOIECiB JOBKIULIS.

Tema 15. MapkoBcbKi MOE1 MPOLIECIB JOBKIJISA.

Tema 16. Moaeni MonTe-Kapiio.

Tema 18. 3acoou Microsoft Excel® mis imiTaliiiHOro MOIEIFOBAaHHA 1
MIPOTHO3YBAHHHI.

Tema 19. 3acoon MathCad® mist iMiTalliiHOTO MOJICJTFOBaHHS 1

IIPOTHO3YBAHHS.

2.6. 3aco0u KOHTPOJIIO TA CTPYKTYPA 3aJIKOBOI0 KpPeauTy
Ta6muns 2.7 - KoHTpoib BUKOHAHHS KYPCOBOi poOOTH

JUISL AGHHOT 1 3a04HO1 (h)OPMU HaBYAHHS

Buau ta 3aco0u KOHTPOJII0 P031.1011i.11
oauis, %
IToTo4HHMIT KOHTPOJIb 3i 3MICTOBMX MOAYJIiB
3M 3 — BU3HaYCHHA apaMeTpiB perpecii, JoBipuoi odnacTi, rpadiune 60
B1JIOOpaKEHHSI PErpeciitHOl 3aIe)KHOCTI Pa30M 3 TIOBIPYOIO 00IaCTIO
HincymkoBuii kouTpoas 3 MOJAYJIIO 1
3axucT KypcoBOi poOOTH 40
Bceroro 3a moayiiem 1 100%
Tabmuis 2.8 — Buau ta 3acobu KOHTpoIIo 3a Mogymsimu
J1s1 ISHHO1 (hOpMU HaBYaHHS
Buam Ta 3aco0u KOHTPOJIIO Po3noain 6aais, %
IloTo4YHMIT KOHTPOJIb 3i 3MICTOBUX MOIYJIIB
3M 1 — KOHTpOJIBHA POOOTA a00 TECTYBAHHS 50
3M 2 — KOHTpOJIbHA poOOTa a00 TeCTYBaHHS 50
IMincymkoBuii kouTpoab 3 MOAYJIIO 1: 3amik (TecTyBaHH:):
- 3a pe3yJbTaTaMH MIOTOYHOTO KOHTPOIIIO;
- 3a pe3yJibTaTaMH MiJICYMKOBOTO KOHTPOJIIO
Bceroro 3a mogyiiem 1 100
3M 3 — KOHTpOJIBFHA POOOTa a00 TECTYBAHHS 20
3M 4 - koHTpOaBHA POOOTA a00 TECTYBAHHS 20
3axucT KypcoBOi poOOTH 20
IincymkoBuii kouTpoab 3 MOAYJIIO 2: Exzamen (TecTyBaHH): 40
Bceroro 3a mogyiiem 2 100%
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Tabmuis 2.9 - Buau ta 3acobu kouTposato 3a Moaynewm 1

11 3a049HOT ()OpMU HABYAHHS

Buau Ta 3aco0u KOHTPOJI10

1  Kypcoa poborta

2 3amk
CTyneHTH IpOXOJAATh TECTYBAaHHS 3@ TECTAMU MiJACYMKOBOTO KOHTPOJIIO.

2.7. MeTroau Ta KpUTepii ONiHIOBAHHS 3HAHb

Konumponwni 3axo0u 01sa cmyoenmié OeHHO20 HAGYAHHA BKIIOYAIOThH
MOTOYHUH 1 MiJICYMKOBUM KOHTPOJIb.

[lepeBipka 1 OLIHIOBAaHHS 3HAHb CTYACHTIB MPOBOJUTHCSA B (POPMI BUKOHAHHS
MOTOYHUX Ta IMiICYMKOBHUX TECTOBUX 3aBIaHb 1 KypcOBOi poOOTH.

YMOBOIO OTpUMAaHHS 3aJIiKY €:

- CyMa HaKOMMMYEHUX OaiiB 3a pe3yibTaTaMu MOTOYHOTO KOHTPOIIO 3MICTOBUX
MOJIYJIIB 1 KypCOBOi poOOTH MOBMHHA OyTH HE MEHIIa, Hik 51 BIZICOTOK BiJ 3arajabHO1
KUTIBKOCTI 0aniB (3a BHYTPIIIHIM BY31BChKUM pertunrom adbo cuctemoro ESTC);

- Y BUNIAJKY, KOJIM BHINle3a3HaYeHa cyMma OaiiB meHma 3a 51 % Bix 3arambHOI
KUIBKOCTI 0ajiB ab0 CTyJaeHT Oa)kae MiJABUIIUTH OI[IHKY, CTYJISHT MPOXOJUTh
MiJCYMKOBUN KOHTPOJIb y BUTJISAI TTIICYMKOBOTO TECTY 1 3aXHUCTY KypCOBOi poOOTH.

Jlyis olliHIOBaHHS 3HAHh BUKOPUCTOBYIOTh YOTHPUOATbHY HAIlIOHAIBHY IIKAITY
Ta cTrobanbHy mkany oriHtoBaHHs ECTS. 3rigHo 3 MeTtoankow mepeBecHHs MoKa-
3HUKIB YCHIIIHOCTI 3HaHb CTYJCHTIB OOM/IBI OLIHKH MOXYTh OYTH NepeBeACHl y Bij-

HOBiI[Hy CUCTCMY 3a IIKaJIOIO.
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Tabmur 2.10 - lllkxana nepepaxyHKy OLIHOK Pe3yJabTaTiB KOHTPOJIIO 3HAHb

CTYIEHTIB

Oninka 3a HanioHa- BusHayeHHs1 HA3BM 32 LIKAJIOI0 ECTS % HnalOpanux OaJjiB
JLHOIO IIKAJIOI0 ECTS OIliHKA

BIZIMIHHO BinminHO - BigMiHHE BHKOHAHHS A oinbme 90 - 100
JIUIIE 3 HE3HAYHUMU TOMUJIKAMU

JAOBPE Hyxe poOpe - BHIlE CEPEIHBOrO B oinpmre 80 - 90
piBHS 3 KUIbKOMa TOMUJIKAMHU BKJIIOYHO
JoOpe - y 3araJibHOMY IpaBUJIbHA C 6inpmre 70 - 80
po0OTa 3 MEBHOIO KIJIBKICTIO TpyOuX BKJIIOYHO
MOMMJIOK

3AJIOBVIBHO 3agoBiibHO - HemoraHo, ane 3i D oinbmre 60 - 70
3HAYHOIO KUIBKICTIO HEIOIIKIB BKJIFOUHO
HocTraTtHbo - BUKOHAHHS E oinbmre 50 - 60
3aJI0BOJIBHSIE MiHIMAJIbHI KPUTEPIi BKJIFOUHO

HE3AJ1O-BIJIBHO |He3apoBiibHo* - notpibHo| FX* oinpre 26 - 50
MOMpAIIOBaTH  Tepes] THUM, SIK BKITIOYHO
nepes3aTu TECT
He3apgoBinbHO** - HeoOximua| F** Bix 0 - 25 BKITIOYHO

cepiio3Ha Tmopanbima poboTa 3
MOBTOPHUM BHBYCHHSM 3MIiCTOBOTO
MOTYJISI

*3 MOXKITUBICTIO TOBTOPHOTO CKJIAJaHHS,

*% 3 000B'A3KOBUM MTOBTOPHUM KYpPCOM.
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2.8. IndopmauniiiHo-MeToAMYHE 3a0e3MeYeHHS

Bioaiorpagiuni onucu, InTepuer agpecu

| 3M, n1e 3aCTOCOBYETHCH

1. PexoMeH/10BaHA OCHOBHA HaBYAJIbHA JIiTepaTypa
(miAPyYHUKH, HABYAJIbHI MOCIOHMKH, iHIII BUTAHHA)

1. Dkonorus ropoaa: Yuebnuk. - K.: JIubpa, 2000. - 464 c.

3M 1,2

2. Kapaymes A.B. Meroauyeckrue OCHOBBI OLIEHKH U
perJaMeHTHPOBaHUS AaHTPOIIOI€HHOT'O BIMSHUS Ha KaYECTBO
IIOBEPXHOCTHBIX BOJ. - JI.: 'mapomereonsnar, 1987.

3M 1, 4

3. Ilpokonenko A.U., Baitnep A.I'., I'ankun B.JI. DxoHOMUKO-
sKosoruueckoe monenuposanue. — AO «buznec Mapopm», Xapbkos,
1997. — 360 c.

3M 1,2

4. BaswiuH B.A. Henuneliable MOIEIU OUOIOTMYECKON OYUCTKA U
MPOIECCOB camMoouHnIleHus B pekax. — M.: Hayka, 1983. — 158 c.

3M 1

5. IIanTa P. Meroasl CUCTEMHOrO aHanu3a OKpyKaroumen cpeasl — M.:
Mup, 1979. 214 c.

3M 1,2,4

2. lonaTkoBi q:Kepesia

(10BiTHMKHN, HOPMATHBHI BW/IaHHH, caiiTH IHTepHeT TO1I0)

1. N. Nirmala Khandan. Modeling Tools for Environmental Engineers
and Scientists. CRC Press Company Boca Raton, London, New York,
Washington, D.C.- 2001.

3M 1,2

2. C. Brown. Statistics for Environmental Engineers. Second edition.
Lewis publishers. CRC Press Company Boca Raton, London, New
York, Washington, D.C. -2002.

3M 3

3. MeTroauune 3a0e3neueHHs

(peecTp MeTOAMYHHMX BKA3IBOK, IHCTPYKLIi 10 1a0opaTOpHUX pPodiT, IVIaHIB CeMiHAPCbKHUX

3aHATh, KOMII'IOTEPHUX MPOrpam, Bizeo-ayaio-marepiaJiis,

IJIAKATIB TOLIO)

1. HaBuanbHMI TOCIOHUK 40 BUBYEHHS MUCLHUILTIHA “‘MoaentoBaHHs 1
MIPOTHO3YBaHHSI CTaHY JOBKULISA™ (MJIs1 CTYICHTIB JICHHOI 1 3a09HOT
¢dbopmu HaBYaHHS crienianbHOCcTI 6.070800 — “Exororis Ta 0XopoHa
HaBKOJIMIIIHBOTO cepepopuina’ Hanpsamy 0708 “Exosnoris™)./ Yki1.
bapannik B.O. — Xapkis: XHAMI', 2007. — 85 c.

3M 1,2,3,4

2. MeTtonu4Hi BKa3iBKU J0 BUKOHAHHS KypcoBoi pobotu “Po3pobka
JIHIMHOI perpeciiHoi MO/eIi BIUIMBY CKUAY CTIYHUX BOJ MIMPHUEMCTBA
Ha SIKICTh PIYKOBOI BOAM B KOHTPOJIBHOMY CTBOPI” 3 JUCHUIUTIHUA
“MopnentoBaHHs 1 MPOTHO3YBAaHHSI CTaHY JOBKULIA ™ (JJIs1 CTYICHTIB
JICHHOI 1 3209HO01 hopM HaBuaHHS crierianbHOoCcTi 6.070800 - ,,Exomnoris
Ta OXOPOHA HABKOJIMIIIHBOTO CEpeOBUILA”

Hanpsmy 0708 ,,Exkonoris”)./ Yki. bapannik B.O. — Xapkis: XHAMI,
2007. — 18 c.

3M3
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