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Kopogsika €.A., Imutpyk O.0O. MeTonuyHi BKa3iBKH 1O CaMOCTIHHOT poOOTH 3a
TUCHUIUTIHOK «TexHousorli BUAoOyTKy HETpaJAuIlIiHUX BYTJEBOJHIB» JJIS CTYJCHTIB
cretianibHOCTI 185 «HadrorazoBa iHkeHepiss Ta TexHoJsorii». — Ham. TexH. yH-T
«JIninpoBceka nomitexHikay. — J., : HTY «JIIT», 2024. — 10 c.

ABTOpHU:

€.A. KopoBsika, KaH]l. TEXH. HAayK, JOLIEHT
0.0. IMuTpyK, CTapiinii BUKJIaaa4d

3aTBepHKEHO METOAUYHOI0 KoMmiciero 31 cremianbHocTi 185 Hadrorazosa
imkenepis Ta Texuousorii (mporokosn Ne 8 Big 09.07.2024p.) 3a momaHHsAM Kadeapu
HagTorazoBoi imxkeHepii Ta Oypinus (mpotokon Ne 19 Big 09.07.2024 p.).

MeroanuHi BKa3iBKM TMPU3HAUCHI JJISI CHOPHUSHHS CTYJIEHTaM y CaMOCTIHHOMY
BHUBUYCHHI TMEPCHEKTUB BHUAOOYTKY HETPAJUIIMHUX BYTJIEBOJHIB. BOHM OXOIUIIOIOTH
BRXXJIMBI TEMH, TaKl K TEXHOJIOT1i BUAOOYTKY HETPAJAMIIIHHUX BYTJEBOJIHI, 3arajbHi
BIJIOMOCTI MPO BHUJM HETPAJAMILINHUX BYIJIEBOJHIB, €KOJIOTIYHI POOIeMHU BUIOOYTKY
HETPaUIIHHUX BYTJIEBOHIB TOIIIO.

Bonu nonomararoTh CTyJIEHTaM HE JIMIIIE 3aCBOITH TEOPETUUHUM MaTepial, ajie i
HiArOTYyBaTUCS 0 MPAKTUYHOI A1sUIBHOCTI B Tany3i Ha)TOra30Boi CIIPaBHU.
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BCTYII

TexHosorii BUAOOYTKY HETPAJUIIIMHUX BYIJICBOJHIB — Oe3mepepBHE
HapolryBaHHd HadTH 1 razy mig mopTted CBITOBOI €KOHOMIKH TMPU3BOAWUTH IO
MOCTYTIOBOTO BUCHAXCHHS TPAIUIIMHUX POJOBHUII BYTJICBOJIHIB. YHACHIIOK IIHOTO
nepea CBITOBOIO CIUIBHOTOIO IIOCTA€ 3aBJAaHHS TOMIYKIB JOJATKOBHUX JIXKEpEI
BYTJICBOJIHEBOI cupoBHHH. Cepen OCTaHHIX OCOOJIMBY yBary 3aciyroBYIOTh Taki
HETpaJuIlIHI JpKepena, K BakkKl HadTu W OITyMH, CIaHIEBHH ras, ra3 IIUIBHUX
KOJIEKTOPIB, METaH BYT'UIbHUX IIapiB, Oioras, TOIIO.

Hns Toro mo6 edeKTHBHO OpraHizyBaTH CBOIO CAMOCTIHHY poOOTy, CIig
BpPaxOBYBAaTH KiJIbKa KJIIOYOBHMX acmnekTiB. [lepmr 3a Bce, BaXJIMBO pO3MOYaTH 3
MJIaHYyBaHHS CBOTO HABUYAJILHOTO mporiecy. CKIamiTh YIiTKWUH IJIaH BUBYCHHS TEM,
BU3HAYTE MPIOPUTETH 1 BCTAHOBITH YACOBI PAMKHU /I KOKHOI YACTUHU Matepiany.
Ile momomo’ke BamM CHCTEMAaTHU3yBaTH CBOIO pPOOOTY 1 3a0€3MeYUTH PIBHOMIPHHIA
PO3MOILT Yacy MK pI3HUMH TEMaMHU.

Jpyrum Ba>KJIMBUM aclEKTOM € CTBOPEHHS OCHOBH JIJISi TIIHOOKOTO PO3YMIHHS
TemMud. O3HAOMJICHHS 3 TCOPETUYHUMHU MaTepialaMd € JIUIIE TEePIIUM KPOKOM.
PekomeHnyeThCS 03HAMOMUTHCS 3 HAWOUIBII aKTyaJIbHUMHM JIKepesnaMu 1HGopmaiiii,
TaKUMU K HayKOB1 CTaTTi, TEXHIYHI IMTOCIOHUKH 1 CIIeIiani30BaHi myOiKartii.

Tpertiii acnekT — 1€ peryJsspHUid CAMOKOHTPOJIb. BUKOPUCTOBYWTE MUTAHHS IS
CaMOKOHTPOJIIO, 1100 TMEpPEeBIpUTH CBOE PO3YMIHHA Marepialy 1 BUSBUTH CIaOKi
Mmicis. Ile gqomomoske BaMm Kpallle YCBIJOMHUTH, SIKI TEMH MOTPeOYIOTh J0AAaTKOBOTO
BrUBUYCHHS. CaMOKOHTPOJIb TAKOXK JTO3BOJISE TICPEKOHATHCS, 110 BU HE TUIBKU 3HAETE
TEOPETUYH1 OCHOBH, ajie i pO3yMi€Te, SIK iX 3aCTOCOBYBATH Ha MPAKTHIL.

Cryaenty HeoOXigHO OyTH TNMPOAKTUBHMM Yy CBOeMy HaBuyaHHI. He Oilitecs
3alaBaTH TUTaHHS, [IyKaTH JOJATKOBI JpKepena iH(opMalii 1 3BepTaTHUCS 3a
JOTIOMOTOI0 10 BHUKJafawiB abo Kojer. AKTHBHE HaBYaHHS 1 TIOCTIiiHE
BJIOCKOHAJICHHSI CBOiX 3HaHb 1 HABUYOK JIOTIOMOXE€ BaM JOCITTH YCIIXy B IIiH

CKJIQIHIN 1 AMHAMIYHIN ramy3i.



1 META HABUYAJIBHOI JUCHUILITHU

B ocBitHRO-TIpOdeciitniii mporpami HaiioHanbHOTO TEXHIYHOTO YHIBEPCUTETY
«/lHimpoBchbka moiTexHiKay cremanbHocTi 185 «Hadrorazosa imxkenepis Ta
TEXHOJIOT1» 3AIMCHEHO pO3MOJII MporpaMHHUX pe3yibTariB HaBuaHHs (IIPH) 3a
oprasizamiiinumu  ¢popMaMu OCBITHBOTO TMpolecy. 30Kpema, A0 JUCIHIUTIHU

C2 «TexHnonorii BUAOOYTKY HETPAIUIIIIHUX BYTJEBOJHIB»  BIJHECEHO TakKl
PE3YyJIbTaTu HABYAHHA:
PH20 | CrBoproBaTH €JIIEMEHTH TEXHOJIOTi BUIOOYTKY HETPAIWIIMHUX BYIJICBOJHIB,

TPAHCIIOPTYBAHHS Ta 30€piraHHs BYTJIEBOJHEBHX €HEPrOHOCIIB

Meta aucumiuting — GopMmyBaHHS y 3100yBadiB TCOPETUYHUX 1 MPHUKIATHUX
3HaHb Ta yMiHb 3 OIIIHKK Ta IMEPCIEKTUB PO3POOKH 3amaciB HETPaJULIIHHUX
BYTJICBOJTHEBHX €HEPTOHOCIIB.

2 OUIKYBAHI JUCHUIIJIITHAPHI PE3YJIbTATU HABUAHHSA

Hugp Jucnumiinapui pesyjastatu Hap4anus (JIPH)
ITPH mu¢pp APH 3MicT
PH20 PH20.1-C2 | 3naru craH i nepcnekTHBH BUAOOYTKY Ha(TH 1 Ta3y 3 HETpaaWIiHUX
JOKepen
PH20.2-C2 | 3naTtu TexHoorii BUI00yTKY HETPATUIIIHHUX BYTJICBOJIHIB
PH20.3-C2 | 3HaTu cyyacHMI CTaH OCBOEHHS BYTUIbHOIO, CJIAHLEBOIO Tra3y Ta
NEePCIEeKTHBH BUIOOYTKY Oiora3sy i rasorigparis B Ykpaini
PH20.4-C2 | 3naru mepeBaru Ta pu3HKd BUAOOYTKY €HEPrOHOCIIB 13 HETpaaULIHHUX
JDKepen

3 OBCAT 1 PO3NOALT 3A ®OPMAMU OPI'AHI3ALIII OCBITHBOI'O
IHPOLECY TA BUIAMU HABUYUAJIBHUX 3AHATDH

Bun . Po3noaia 3a gopmamu HaBUAHHS, 200UHU
HABYANLHIX 5 = JeHHAa 3a04YHa
= ) . o N “ o
N &3 ayJUTOpHI caMocCTiiHa ayJTUTOpHI caMoOCTiliHa
3aHITTI poboTta 3aHATTSI pobota
JIEKIIMHI 60 30 30 6 54
MPAKTUYHI 60 30 30 6 54
PA30OM | 120 60 60 12 108

4 ITIPOI'PAMA JUCHUIIJITHHU 3A BUJAMU HABYAJIBHUX 3AHATDH

O6csar
HIudgpu
IPH Buau Ta TeMaTHKAa HABYAJIbHUX 3aHATH CKJIAI0BHX,
200UHU
JIEKIIII 60
PH20.1-C2 1 CraHn i nepcnieKTHBU BUA00OYTKY HA(TH i ra3y 3 HeTpaguliliHm] 6
axepet
3aranbHa XapaKTepUCTHKA HETPAAUIINHUX THIIB BYTJIEBOJHIB.
ITorenmian BunoOyTKy HaTH 1 ra3y 3 HETPATUIIMHUX DKEpeT




Oocar

HIudgpu
IPH Buau Ta TeMaTHKa HABYAJIbHUX 3aHATH CKJIAI0BHX,
200UHU
PH20.2-C2 2 MoximnBocCTi BUTOOYTKY HA(TH 3 HETPAAMUIIHUX JIzKepeJl 6
PH20.3-C3 OcHOBHI BuUIM «HeTpanumiiHoi» Hadtn. HadToHOCHI TmmicKH.
HadTogi cnanmi. Cuenapiii BuIoOyTKy HeTpaauIiitHOi HAQTH.
[TepcnexkTrBy BUIOOYTKY HETpaauIiitHOT HaGTH B YKpaiHi
PH20.2-C2 3 Mo:xauBOCTi BUI00OYTKY HETPAAUIiHHUX BU/IIB razy 6
PH20.3-C2 OcHoBHI BuIM HeTpagumiiHoro razy. CrnanueBuii ras. ['a3
YIIUIBHEHUX KOJEKTOpiB. MeTaH BYyriulbHUX pojpoBHIL. ['a3 meraH
13 razorizparis
PH20.1-C2 4 TexHoJi0rii BUI00OYTKY HETPAAULiIITHUX BYTJIEBOIHIB 6
PH20.2-C2 TexHonorii BUAOOYTKY CiaHLEBOro rasy Ta HaTH. TexHoJoris
PH20.3-C2 PO3KPUTTS 1 BUIOOYBaHHS METaHY BYTUIBHUX POJIOBHII]
PH20.2-C2 5 MeTaH ra3oByrijibHUX PO/IOBHIIL 6
PH20.3-C2 OcHOBHI TIOHATTA Ta BU3HA4YCHHS. [lOXO/KCHHS METaHy
PH20.4-C2 ByrjaeHOCHUX ToBII. Cy4acHHUN CTaH OCBOEHHS BYTUIBHOTO ra3y B
VYxpaini
PH20.2-C2 6 I'a3 ymisibHeHUX MopPin 6
PH20.3-C2 3aranpHa XapaKTEPUCTUKA Ta30BUX TOKJIAMIB YIIUIBHEHHX TOPiI.
PH20.4-C2 BunoOyBanHs mipHOrO razy. 3amacu i BUIOOYTOK LIUTBHOTO rasy
y CBITI
PH20.2-C2 7 Biora3s 6
PH20.3-C2 bioras sik anbrepHaTUBHMI BUJ JHKkepena eHeprii. CBITOBUH JOCBi
PH20.4-C2 BugoOyBaHHs Oiorasy. IlepcriektuBu BHIOOYTKY Oiorasy B
VYkpaini. Texnonorii BupoO6yTKy 6iorasy
PH20.2-C2 8 CnanueBa nadra 6
PH20.3-C2 3arampHa XapaKTEpPUCTHKA BHIOOYBaHHS ClAHIEBOI HadTH.
®15.4-C2 [lepenymoBH 1 ycmixu BUKOPUCTaHHS HA(TOra30HOCHUX CIIAHIIIB
U1 OTpUMaHHs HagTH. TexHonorii BUA00YTKY CllaHIIeBOT HAPTH
PH20.2-C2 9 I'azoriaparu 6
PH20.3-C2 TexHonorii BUSBIEHHS NOKJIaaIB rasorigparis. [lepcnexTuBu
PH20.4-C2 BUIOOYTKY ra3oriziparis B YKpaiHi
PH20.1-C2 10 Exouioriuni  mpoGJjemMn  BHAOOYTKY  HeTpaaMUiiHUX 6
PH20.2-C2 BYIVICBOJHIB
PaimionanbsHe BUKOpUCTAaHHS 3€MeNb, BOJ, HaJAp, 3aroOIraHHsS
3a0py/IHEHHIO TIOBEPXHEBMX 1 MiJA3€MHUX BOJ, aTMOC(HEPHOTOo
MOBITPs, 30€peKEHHS JICOBUX MAacCHBIB, 3aKa3HUKIB, OXOPOHHHUX
30H MiJ] Yac BUJOOYTKY €HEProHOCIIB 13 HETPAJUIIIMHUX JDKEepel
INNPAKTHUYHI 3AHATTS 60
PH20.1-C2 1. Teonoro-ekoHOMiuHa OIlIHKa HETPATUIIHHUX pECypCiB 10
PH20.2-C2 BYTJIEBOJIHIB
PH20.3-C2 2. MeTtorKa KUTbKICHOI OLIIHKH PECYPCIB CIAHIIEBOTO ra3y 10
PH20.4-C2 3. Meroauka KiIbKiCHOT OIIIHKH peCypCiB rasy B YIIiLIBHEHHX 10
aJIeBpO-MIIAHUX MTOPOAAX
4. Meronuka KUIBKICHOI OIIIHKM PECYypCiB METaHy BYTUIbHHX 10
TJIACTiB
5. OniHKa pecypciB BYT'UJILHOTO Ta3y 10
6. BuzHaueHHs TEXHOJIOTIYHHUX MapamMeTpiB 010ra30BHX YCTAHOBOK 10
PA3OM 120




5 BKA3IBKHM IO CAMOCTIHHOTI'O ONAHYBAHHSI OKPEMHX TEM

1 Cran i nepcnekTuBH BUI00YTKY HA()TH Ta ra3y 3 HeTPAAMUINHUX KepeJ
3aranpHa XapaKTepUCTUKA HETPANUMLIMHMX THUIIB BYIrJIeBOAHIB. [loTeHmian
BUJI00YTKY Ha)TH Ta razy 3 HETPAAUIIIMHUX JIKEPE.

2 MoxauBocTti BU100yTKy HadTH 3 HeTpaauuiitHux 1kepea. OCHOBHI BUIH
«Herpaauuiinoi» Hagtu. Hagronocui micku. Hadrosi cnanmi. Cuenapiit BugoOyTKy
HeTpaguiiitHoi HadTu. [lepcnexkTnBr BUIOOYTKY HeTpaauUiiHoi HahTH B YKpaiHi.

3 MoxauBocti BHI00YTKY HeTpaauuiiiHux BuaiB rady. OCHOBHI BHIU
HeTpaauiliiHoro ra3y. CrnanuneBuid ras. ['a3 yHIiIbHEHHMX KOJEKTOpiB. MeTtaH
BYT'UIBHUX POJIOBUIIL. ['a3 MeTaH 13 ra3oriaparis.

4  TexHoJsorii BUA00YTKY HeTpaauuiiiHUX ByrJeBoAHiB. TexHomorii
BUJIOOYTKY CIIAHLEBOro rasy ta HapTu. TexXHOJoris pO3KpUTTS Ta BUAOOYBAHHS
MeTaHy BYTUTbHUX POJIOBHIIL.

5 Meran raszoByriibHuX poaoBumi. OCHOBHI TMOHSATTS Ta BH3HAYEHHS.
[ToxomKeHHs: MeTaHy BYIJIEHOCHHX TOBI. Cy4acHUI CTaH OCBOEHHS BYTJIBHOTO a3y
B YKpaiHi.

6 TI'a3 ymisibHeHMmx mopia. 3arajgbHa XapaKTEpUCTUKA Ta30BUX IOKJIAJIB
YIIUTbHEHUX Mopia. BugoOyBaHHS MIUIBHOTO raszy. 3amacu Ta BHAOOYTOK IIUIBHOTO
ra3y y CBITI.

7/ biora3. biora3 sk anpTepHaTUBHUN BUJ JKepena eHeprii. CBITOBUN JOCBIA
BUI00yBaHHs Olora3y. IlepcnektuBu BuAoOyTKy Olorazy B Ykpaini. Texwnosorii
BUJI00YTKY Oiorasy.

8 CuaanueBa HadTa. 3arajgbHa XapakTEPUCTHKA BUAOOYBAaHHS CJIAHIIEBOI
Haptu. llepenymMoBU Ta yCHiX¥ BHUKOPHUCTAHHS HAa()TOra30HOCHUX CJAHINB MJis
orpuMaHHsg HaQTH. TexHoJIoTil BUAOOYTKY CIIaHIIeBOi Ha(pTH.

9 T'asoriagparu. TexHojorii BUSABJICHHS MOKIaAiB rasorigpatiB. IlepcnekTuBu
BU00YTKY Tra3orijipaTiB B YKpaiHi.

10 EkoJjoriuni mnpodjieMu BHI00YTKY HeTPaAUMUiiiHUX BYIJIEBOJIHIB.
PamionanbHe BUKOpHCTaHHS 3€Melb, BOJ, HaAp B palioHaX BUIOOYTKY
HETPAUIIMHUX BYTJEBOAHIB. 3aro0irans 3a0pyIHEHHIO MIOBEPXHEBUX 1 MII3EMHHUX
BOJI, aTMOC(EPHOTO TOBITPsI, 30€pEKEHHS JTICOBUX MACHBIB, 3aKa3HUKIB, OXOPOHHHUX
30H TI1J] 9aC BUA00YTKY €HEPrOHOCIIB 13 HETPAIULIIMHUX JHKEPeT.



IIuTaHHd AJI CAMOKOHTPOJIIO:

1. OxapakTepusyiiTe HETpaAUIIiHI TUIIU BYTJIECBOIHIB.

2. Yu € noTteHIian BUA00yTKy HaTH Ta razy 3 HETPAAUIIIHHUX JKEPE

3. Sxuii cTaH 1 MEpPCIEeKTUBH BUJIOOYTKY Ha(pTH Ta Ta3zy 3 HETPATUIIMHUX

JDKEper.

4. OcHOBHI BUAM «HETPATAUIIINHOD» HAPTH.

5. HaBeniTh XapakTepuCTUKY HAQTOHOCHUX MICKIB.
6. HaBeniTh XxapakTepucTUKy Ha(TOBUX CIAHIIIB.

7. HaBeaiTh TEXHOJIOT1I0 BUJIOOYTKY HETPaAUIIIHHOT HaTH.

8. Po3kpuiiTe mepcneKTUBY BUAOOYTKY HETPAAUIIHHOT HAPTH B Y KpaiHi.

9. Ha3BiTh OCHOBHI BUAM HETPAJAUIIIAHOTO razy.

10.

11

Ha(TH.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Po3kpuiiTe MOHATTS CIAHIIEBUM Ia3.

. I'a3 yniiipHEHUX KOJIEKTOPIB.
12.
13.
14.

Po3puiiTe muTaHHS 1010 OCBOEHHS BYTUJIBHOIO ra3y B Y KpaiHi.
OnuiiiTh TEXHOJOT11 BUSBJICHHS ra30TiIpaTiB.
HaBeniTh 3arajbHy XapakTE€pUCTHUKY BHIOOYBAaHHS CIIAHLIEBOIO rasy Ta

Mertan ra3oByTriIbHUX POJOBHIL.

Sxuii cydacHH CTaH OCBOEHHS BYTUIBHOIO ra3zy B Y KpaiHI.

OnuuriTe 3arajbHy XapaKTEPUCTHKY ra30BUX MOKJIAAIB YIILIbHEHUX HOPI.
BunoOyBaHHS HIUIBHOTO Ta3y. 3anacu Ta BUI00YTOK HIUIBHOTO Ta3y y CBITI.
biora3 sik aJlbTepHATUBHUI BUJ JKEPEIa EHEpTii.

CaiToBHiI1 10CBi BUI0OYyBaHHS 010Ta3y.

Sxi nepcniekTuBM BUAOOYTKY Oiora3zy B YKpaiHi.

OnumriTe TEXHOJOTIT BUIOOYTKY Oiorasy.

TexHomoris po3KPUTTS Ta BUAOOYBAHHS METaHy BYTUILHUX POJOBUIII.
TexHoJor11 BUSIBJICHHSI MOKJIa/11B Ta30T1ApaTiB.

SIki € mepcnekTuBU BUIOOYTKY ra3oriipaTiB B YKpaiHi.

Ski € cocobu 3anoOiraHHs 3a0pyJHEHHIO OBEPXHEBUX 1 MIA3EMHUX BOJ,

aTMOC(EepHOro MOBITPS MiJ] Yac BUAOOYTKY €HEPrOHOCIIB 13 HETPAAUIIIHUX JIKEPeTT.
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HaBuyajabHe BUAaHHA

Kopossika €Breniii AHaTOIIHOBUY
Hmutpyk Onena OnekcaHipiBHA

MeTtoauyHi BKa3iBKH 10 CaMOCTIMHOT poOOTH
3a qucuuIuiiHo « TexHonorii BuaoOyTKy HETpaAULIIMHUX BYTJIEBOIHIB
JUISl CTYIEHTIB cremianbHOoCTI 185 «HadTtorazoBa iHxkeHepis Ta TEXHOJIOTID» Ta
183 «TexHoOor1i 3aXHUCTY HABKOJIMIITHLOTO CEPEIOBHIIA ».

B penaxuii aBTopiB

[linroToBIEHO 10 BUXOY B CBIT
y HatrioHaJlbHOMY TEXHIYHOMY YHIBEpCUTETI
«/IHIMpOBCHKA MOTITEXHIKA.
CainonrBo ipo BHeceHHs 110 JlepxkaBHoro peectpy JIK No 1842
49005, m. JIainpo, npoc. /1. ABopuunpkoro, 19
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