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Mporpama HaBYa/AbHOI AUCUUNAIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMK, i MeTa, NpegMeT BUBYAHHA Ta Pe3y/IbTaTu HAaBYaHHA

BuBYeHHA AucumniiHM HagacTb 3406yBavyam 3MOry O3HAMOMUTUCA 3 aKTyasibHUMM npobaemamum
ynpaBAiHHA BigX04aMM, 30KpeMa, B KOHTEKCTi ekoepeKTUBHOro BiHOBEHHA 3abpyaHEHUX TepUTOpPIn y
BOEHHWI i NicNABOEHHWUI Nepioaun. 3006yBadi BUBYaTb 0COBAMBOCTI yNpaBAiHHSA BiAXo4amun, BpaxoBykoun,
nepw 3a BCe, MPUHUMNU LUMPKYJAPHOI 3€eN1€HOI EKOHOMIKM Ta CTasoro po3suTKy. OCHOBHa yBara npu
BUBYEHHI AUCUMNAIHU NPUAINAETLCA CyYaCHUM Ta iHHOBAUIMHMM meTogam 36MpaHHA, COPTYBaHHSA i
TPaHCNOPTYBAHHA BiAXOAiB; METOAAM i TEXHOJIOTIAM NOBOAMKEHHA 3 BiAX04aMU BiCbKOBO-NPOMMC/IOBOrO
Komnaekcy, nobyToBMmMM Ta NPOMUCAOBMMM BiAXO4AMM, Y TOMY YNCAi HEDBe3neYHUMMU.

MeToto gucumnniim € popmyBaHHA y 34,06yBayiB TAKMX KOMNETEHTHOCTEMN:

3K7 3aicHeHHA 6e3neYyHoi AiabHOCTI;

®KO3 3paTHicTb NaHyBaTW, MPOEKTYBATM Ta KOHTPOJIOBATU napameTpu poboTM OKpemux BUAIB
0b/1aHaHHA, TEXHIKM | TEXHONOTIM 3aXUCTY HAaBKOJINLWHbOTIO CEPEeAOBULLA;

®KO4 3gaTHicTb po3p0obnATU HOBI Ta BUKOPMUCTOBYBATU BiAOMiI cnocobu yTuaisauii, 3He3apaxKeHHAa Ta
peumKNiHry nobyToBmxX i NPOMMUCAOBUX BiAXOAIB;



®KO5 3paTHicTb BNPOBaAKYyBaTU i BUKOPUCTOBYBATM BiAHOBAOBA/ILHI AXKepena eHeprii, pecypco- Ta
eHeprosbepiratodi TexHoOrii;

®KO6 3paTHICTb KOHTpPO/OBATM I OUiHIOBATM eEeKTUBHICTb MNPUPOAOOXOPOHHUX 3aXOoAiB Ta
3aCTOCOBYBaHWUX TEXHOJIOTIN.

MpepmeT HaBYa/ZIbHOI AUCUMNAIHM — TPaAMUiNHI Ta iHHOBAUiMWHI TexHonorii ynpasfiHHA TBepAMMM
nobyToBMMM BiAXxo4amM, Bigxoaammn BUPOOHNYOIT AiaNbHOCTI NiANPUEMCTB, Y TOMY YMC/i i3 BUPOOHULTBA
BUOYXOBUX PEYOBUH, MPUCTPOIB Ta BiICbKOBOI TEXHIKM, BiAX04aMM BOEHHUX AilA BiANOBIAHO A0 NPUHLUMMIB
LMPKYNAPHOT 3e/1IeHOT eKOHOMIKU Ta CTa/sIoro pO3BUTKY.

3rigHO 3 BMMOramm OcCBiITHbO-nNpodeciitHoi nporpamu (OMNMN), 3a406yBayi Nicna 3aCBOEHHA HABYa/IbHOI
OVUCUUNNIHM MAIOTb NPOAEMOHCTPYBATM TaKi NPOrpamMmHi pe3yibTaT HaBYaHHA:

MPHO7 Po3pobnatn cucTemMM €KONOrMYHOro YyMpaB/iHHA 3 AOTpMMAHHAM  Bumor SO 14004,
BCTAHOBJ/IKOBATM NPOLLEAYPU Ta NIAHYBATK | peani3oByBaTM NPUPOAOOXOPOHHI 3aX04M NPOTATOM BCbOrO
KUTTEBOIO LIMKAY NPOAYKLi;

MPHO8 [MpoeKTyBaTU CUCTEMM KOMMNAEKCHOrO YMNpaBAiHHA BigXo4aMW Ta €KONOroeKOHOMIYHUMM
acneKktamm ix yTunisauii, OCHoBaMKM NPOEKTYBAHHA MNOJIFOHIB ANA PO3MILLEHHA BiAXOAiB, OLiHIOBATK iX
BM/IMB Ha AOBKINAA Ta NOANHY;

MPH11 OpraHizoByBaTK yTUAI3aL,it0 | 3HE3aPaXKYBaHHA NPOMUCNOBMX | Hebe3neyHMX BiAXOAIB, OLiHIOBATH
BMN/IMB NPOMMUCNOBMX i Hebe3neyHMX Bigxonis Ha AOBKINNA;

MPH12 BnpoBag)XyBaTM i BWKOPMUCTOBYBATM BiAHOB/IOBA/IbHI A)Kepena eHeprii Ta pecypco- Ta
eHeprosbepiratoyi TexHonorii y BUPOOHMYIN Ta couianbHin chepax;

MPH13 BuKopuCTOBYBAaTM Y NPAKTUYHIA AiANbHOCTI 3HAHHA BITYM3HAHOINO Ta MiXHaApPOAHOro
NPMPOAOOXOPOHHOrO 3aKOHOAABCTBA;

MPH14 MNpoeKTYBaTU CUCTEMM | TEXHOJOTIT 3aXMCTY HABKOJIMLIHLOIO CEpeaoBuLLa.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-NOriYHiA CXeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpamoto)

MpepeKBisauTamm HaBYaNbHOI AMCUMNAIHM € 3HAHHA 3 MaTeMaTuku, ¢i3uku, 6ionorii, ekonorii,
iHbOpMaTUKM Ta Ximii.

MocTpeKBi3NTM: BIiANOBIAHO A0 CTPYKTYPHO-/IONIYHOI CXEMWM OCBITHbOI Mporpamu, 3400yTi BNPOAOBXK
OMaHyBaHHA AUCUMMNAIHN KOMMNETEHTHOCTI i NporpamHi pesynbTaTu HaBYaHHA BMKOPUCTOBYIOTHCA MpHU
BUBYEHHI AncumniiH «MeHeaKMeHT CTapTan-npoeKTiB» i «Metogm obpobkM pesynbTaTiB HayKOBUX
OOCNIAXKEHbY.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Bctyn.

Tema 1. AKTyanbHi npobnemu ynpasaiHHA BiAX04aMM, KAOHOBI NPUHLUNK BUKOPUCTAHHA iIHHOBALLIMHUX
TEXHOJ10Ti NOBOAKEHHSA 3 Bigxoaamu

Tema 2. MeToam 36MpaHHA, COPTYBaAHHA Ta TPAHCNOPTYBAHHA Biaxoais

Tema 3. CyyacHi meToam BTOPMHHOIO BUKOPUCTAHHA BigXoAiB i NOBiYHMX NPOAYKTIB BAPOOHULTB

Tema 4. Bnnme BiiCbKOBO-NPOMMCIOBOrO KOMMIEKCY Ha HAaBKOAULWHE cepeposuile. CydyacHi meTtogm i
TEeXHOOrii yNpaBAiHHA BiAX0AaMU BiHN

Tema 5. CyyacHi TexHo10rii NOBTOPHOIO BUKOPUCTaHHA HEBe3neyHMUX NPOMNCIOBUX BiIXOiB

Tema 6. MNoBoAKEHHSA 3 reHHO-MoaNndiKoBaHMMM opraHiamamu (TMO) Ta Biaxogamu 6ioTEXHONOTIYHMX
BUPOOHULTB

Tema 7. BUKOpUCTaHHA byaiBenbHUX BiAX0AiB Npu 6yAiBHULTBI aBTOMObBI/IbHUX A0pPIr Ta Y 3a71i306€TOHHUX
KOHCTPYKLLiAX, €KON0riYHOo 36anaHcoBaHi TeXHoNOorii



4. HasuanbHi matepianu Ta pecypcum

ba3osa nitepartypa

1. Cropoxyk B. M. TexHonorii 3aXxMCcTy HaBKOJMLWLHbLOrO cepeaosuulia. NoBoaXKeHHA 3 Bigxodamu :
niapy4yHuk / B. M. CTopoxyK, O. B. MenbHuKoB, b. fl. Kwnseubkuit, I'. B. Comap [Ta 2 iHwmx] ; MiHicTepcTBO
OCBIiTW i HayKM YKpaiHW, HauioHanbHWI NicOTEXHIYHMI yHiBepcuTeT YKpaiHn. Kuis : BuaaBHuumn gim
"MpodecioHan", 2023. 352 c. URL: https://opac.kpi.ua/F/?func=direct&doc_number=
000641100&local base=KPI01

2. IHHOBALUMHI XiMmiyHi TexHoNOriTi NepepobKM BTOPUHHUX maTepianis. YacTnuHa 1 [EneKTpoHHMI pecypc] :
HaBYanbHWUI NocibHMK / O. |. fiHyweBcbKa, . B. Kpumeub, M. I. lituHcbka; KMl im. Irops Cikopcbkoro. Kuis :
KMl im. Irops Cikopcbkoro, 2022. 99 c. URL: https://ela.kpi.ua/server/api/core/bitstreams/fba5314f-5e62-
4d2a-895e-8faf44503b22/content

3. LlMpKynspHa nonituka ynpasniHHA Bigxogamu: MigpyuHuk / A. I. Kpucosatuis, P. €. 3sapuy, I. f1. 3Bapuu.
TepHoninb : 3YHY, 2023. 460 c. URL: https://dspace.wunu.edu.ua/handle/316497/47975

4. Cuctema ynpaBAiHHA BigXo4amu B LUMPKYNAPHIN eKOHOMiIui: $iHAHCOBI, couianbHi, eKONOriYHi Ta
eHepreTMyHi geTepmiHaHTu / 3a 3ar. peg. A. C. PocoxaTtoi, M. I'. MiHyeHKo. Cymu : CyMCbKUIA AiepaBHU
yHiBepcuTer, 2023. 313 C. URL: https://essuir.sumdu.edu.ua/bitstream/
123456789/94860/3/Khomenko waste.pdf

5. PapgoBeHuuK B. M. TBepgai Biaxoau: 36ip, nepepobka, CKNagyBaHHA : HaBYaNbHUIN NOCIOHMK N8 BULWMX
HaBYaNbHUX 3aknagis / B. M. PaposBeHumk, M.[. Fomens. Kuis : KoHgop, 2022. 549 c. URL:
https://opac.kpi.ua/F/?func=direct&doc_number=000642499&local base=KP101

6. YnpaBniHHA Ta NOBOAXEHHA 3 Biaxogamu. YactmHa 2. Teepai nobyToBi Bigxoan : HaBY4abHUN NOCIOHUK
/ Netpyk B. T., Bacunbkiscbkuii |. B., KBaTtepHiok C. M. Ta iH. BiHHuua : BHTY, 2015. 100 c. URL:
http://ir.lib.vntu.edu.ua/handle/123456789/925

DopaTtKkoBa nitepatypa

1. Teepga O. ., TkauyKk K. K., KodaHos O. €., KodaHosa O. B. Boek O. O., boHgapeHKo A. O. IHTeHcndiKauis
BNA0b6yTKY OyaiBenbHOi CUMPOBWMHM Ta BUPOOHMUTBA OyaiBenbHUX MaTepianis Ana BiAHOBAEHHA
nopyLweHoi iHbpacTpyKkTypu YKpaiHu. BicHuk HYBIT Cepis «TexHiyHi Hayku». 2022. Ne 1(97). C. 65-73.
DOI: https://doi.org/10.31713/vt120227

2. Top6anb H. I., Cninauuk C. B. LnpKynsapHa ekoHomiKa: OcobanBoCTi Ta NepCcneKkTMBM BNPOBAAKEHHSA B
YKpaiHi B ymoBax BilHKM. 2023. Ne 2 (9). C.257-268. URL: https://science.lpnu.ua/sites/
default/files/journal-paper/2023/dec/32720/menedzhment223maket-257-268.pdf

3. Xymaposa H. |. BignoBiganbHe noBOAXEHHA 3 BiAXO4aMW: MPUHLMMAN CTANOCTI Ta iHKAO3MBHOCTI :
moHorpadia / H.l. Xymaposa, A.MN. Koaskebaw, M.M. MeTpyleHKo ; HalioHanbHa akagemia HayK YKpaiHy,
[HCTUTYT Npobaem PUHKY Ta EKOHOMIKO-EKONOrYHMX gocnigKeHb. Ogeca : IHCTUTYT npobiem pUHKY Ta
€KOHOMIKO-eKooriuyHMX  gocnigkeHb, 2020. 199 c¢. URL: https://opac.kpi.ua/F/?func=direct&
doc_number=000635706&local base=KPI01

4. Cy4acHi eKonorivHo YncTi TexHonorii: Kypc nekuin [EneKTpoHHMI pecypc] : HaBYanbHU NocibHMK. / K|
im. Iropa Cikopcbkoro ; yknag.: B. M. MasnexkKo, B. 0. Tobinko, A. |I. bBoHaapesa. Kuis : KMl im. Iropa
Cikopcbkoro, 2021. 78 c. URL: https://ela.kpi.ua/server/api/core/bitstreams/6a78116f-97f5-43d7-93d6-
d79c09d25a7b/content

5. bopyk C. 1. CTBOpEHHSA Ta BIaCTMBOCTI a/ibTePHAaTUBHUX MNa/INB HA OCHOBIi HEKOHAMLIMHUX | BTOPUHHUX
eHepropecypciB (BiAXoAM eHeproreHepyrunx, XiMiYHUX, XapyoBMX NiAMNPUEMCTB) : MoHorpadia /
C. A. bopyk, A. C. Makapos, O. |. ErypHoB ; MiHicTepcTBO OCBITU i HaykM YKpaiHW, YepHiBeLbKui
HauioHanbHUI yHiBepcuteT iMmeHi HOpia PeabkosBmya. YepHiBui : YepHiBeUubKMN HaLiOHaNbHUM
yHiBepcuTeT imeHi HOpia ®eabkoBmya, 2021. 281 c. URL: https://opac.kpi.ua/F/?func=direct&doc
number=000639055&Iocal base=KPI01

6. NlaBpuHIoK 3. B. YnpaBniHHA Ta NOBOAMKEHHSA 3 Bigxogamu. KoHcnekT nekuiit. Jlyubk: «Bexka ApyKk»,
2022. 74 c. URL: https://evnuir.vnu.edu.ua/bitstream/123456789/21236/1/upravl.pdf
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7. YTunisauia Ta peKynepauis Bigxoais: nepepobka BiAXOAiB LENON03HO-NANEpPoOBUX BUPOOHMUTB :
HaBYaNbHWUI NocibHUK / B. B. Nanuw, B. M. PagoseHuuK, f. B. PagoseHunk, M. . Tomens ; MiHicTepcTBo
OCBIiTW i HayKn YKpaiHu, HauioHanbHUM TexHiIYHUK yHiBepcuTeT YKpaiHM «KWIBCbKUI NONITEXHIYHMNI
iHCTUTYT imeHi Iropa Cikopcbkoro». Kuis : KMl im. Iropa Cikopcbkoro, 2021. 75 c.
URL: https://opac.kpi.ua/F/?func=direct&doc number=000638848&local base=KPI01

8. KoaneHko I. B., KysHeuosa I. O., LesyeHKo P. I., MNapkosny O. J1. [loBOAKEHHA 3 MYHILWNAAbHUMU
BiAXo4amu: HaByanbHW nocibHMK. Opeca : OHAXT «Akagemis», 2018. 150 c. URL: https://card-
file.ontu.edu.ua/bitstream/123456789/7916/1/738-A.pdf

9. Konogintuyk |. A. ®dopmyBaHHA TepuTopianbHO 36a/1aHCOBAHMX CUCTEM YMpPaBAiHHA Bigxogamu:
perioHanbHUM BUMip : MoHorpadis. JibBiB : [AY «IHCTUTYT perioHasnbHUX OOCAIAMEHb iIMeHi
M. I. QoniwHboro HAH YkpaiHun», 2020. 524 c. URL: http://194.44.193.54:8080/xmlui/bitstream/handle/
123456789/574/Monograf-20-05-11.pdf?sequence=2&isAllowed=y

10. EKonoriyHa 6e3neKka iHXeHepHOi AianbHOCTI. MpakTUKym [ENeKTpOHHWIA pecypc] : HaB4YaNbHUM
nocibHuk / KNI im. Iropa Cikopcbkoro ; yknaa.: Tkauyk K. K., Teepga O. ., Bosk O. O., KodaHos O. €.
EnekTpoHHi TekcToBi gaHi (1 daiin 877,61 KbainT). Kuis : KNI im. Iropa Cikopcbkoro, 2023. 49 c. Hasga 3
ekpaHa. URL: https://ela.kpi.ua/handle/123456789/63283

11. 3miHM KnimaTy Ta aekapboHi3auia npomucnoBoro cektopy [EnektpoHHui pecypc] : MigpyyHuk /
O. A. Teepaa, K. K. Tkauyk, O. O. Bosk, O. B. KodpaHosa, O. €. KodaHos ; Kl im. Irops CikopcbKoro.
EnekTpoHHi TekcToBi aaHi (1 dann: 5,77 M6aunT). Kuis : KMl im. Iropa Cikopcbkoro, 2024. 149 c. Hasea 3
ekpaHa. URL: https://ela.kpi.ua/handle/123456789/65671

12. KogaHos 0. €., 303ynbos O. B., KodaHosa O. B. 3eneHi TexHoNOrii Ta MapKETUHIOBUIA iIHCTPYMEHTapIl
y 3abe3neyeHHi cTafioro po3BUTKY NiANPUEMCTB FipHMY0406YBHOT NPOMMCAOBOCTI. MapKeTuHr i uudposi
TexHonorii. 2023. Ne 2. C. 19-31. URL: https://mdt-opu.com.ua/index.php/mdt/article/view/299

13. KodaHoB O. €., MucapeHko H. /1., KodaHoBa O. B. IHHOBaLiMHICTb ynpaBAiHCbKUX 3axoAiB Ta
MAPKETUHIOBOr0 iHCTPYMEHTAPil0 3eNeHOi EeKOHOMIKM B  [Ai4XXWTani3oBaHOMY CyCMilibCTBi  3HAHb.
EKOHOMIYHUI BicHMK HTYY «KUIBCbKMMA MNOAITEXHIYHMIM iHCTUTYT». 2023. Ne 26 C. 120-127.
URL: https://ev.fmm.kpi.ua/issue/view/17041

14. TexHonorii 3aXMCTy HAaBKOAULWIHLOIO cepegosuuia : MigpydHmk. Y. 4 : TexHonorii NOBOAMEHHA 3
BiAXo4amu xapuyoBux BupobHuuTe / B. I. MeTpyk, |. B. Bacunbkiscbkuid, P. B. MeTpyk Ta iH. ; BiHHML. HaL,
TexH. YH-T. XepcoH : OJIAI-NAKOC, 2019. 520 c. URL: https://elc.library.ontu.edu.ua/library-
w/DocumentDescription?docid=OdONAHT.1618546

IHpopmaluiiiHi pecypcu

1. EU implementation of bioenergy technologies for waste recycling. Educational Module Jean Monnet
BIOINWASTE. URL: https://bioinwaste.ecolog.sumdu.edu.ua/?page id=199

2. Official YouTube channel of Educational module Jean Monet BIOINWASTE. YouTube.
URL: https://www.youtube.com/@bioinwaste

3. MpoeKT HauioHanbHOro nnaaHy ynpasaiHHA Biaxogamn Ykpaiin go 2033 poky. MiHicTepcTBO 3axucTy
[OBKiNNA Ta npupoaHux pecypcis YkpaiHu. URL: https://www.google.com/url?sa=t&source=web&rct=
j&opi=89978449&url=https://mepr.gov.ua/wp-content/uploads/2023/12/proyekt-Natsionalnyj-plan-
upravlinnya-vidhodamy-23.11-002.docx&ved=2ahUKEwi8wpXEgp2PAXxWjQIUIHVcAGSoQFnoECCYQAQ
&usg=A0vVaw0aApYQgEp83MbLxXEJT2uSF

4. HauioHanbHa cTparTeria ynpasniHHA Biaxogamu B YKpaiHi go 2030 poKy. CxBaseHO pO3MNopAaAXKEHHAM
KabiHeTy MiHicTpis YKpaiHu Big 8 mnctonaga 2017 p. Ne 820-p. URL:
https://zakon.rada.gov.ua/laws/show/820-2017- %D1%80

Nitepatypy, 6ibniorpadia AKoi nogaHa i3 NOCMNAHHAM, MOXHa 3HAUTU B iHTepHeTi. JliTepaTtypy,
6ibniorpadia AKoi He MiCTUTb NOCMAAHHSA, MOXHa 3HaNTK B 6ibnioTewi KMl im. Iropa CikopcbKoro.

O60B’sA3KOBUM A1 NPOYMTAHHA € OKpemi po3ginn 6as3oBoi nitepatypu [1]-[6]. Posaginu 6asosoi
NiTepatypw, Wo € 060B’A3KOBUMU ANA NPOYUTAHHS, BUKNAAaY 3a3HAYAE Ha BiANOBIAHOMY 3aHATTI. Yci iHWi
NiTepaTypHi axxepena € He060B'A3KOBMMM, 3 HUMN PEKOMEHAYETLCSA 03HAOMUTUCD.
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HaBYyanbHUW KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUUNNIHM (OCBITHBOro KOMMNOHEHTA)

Mig yac BMBYEHHA maTepiany AMCUMMNNIHM 3aCTOCOBYIOTHCA TaKi MeTOAM KONEKTUBHOrO Ta aKTUBHOIO
HaBYaHHA:

— 0COBUCTICHO-OPIEHTOBAHI TEXHOOrII, 3aCHOBaHI Ha aKTUBHMX GOPMax y MeToAax HaBYaHHA: MO3KOBaA
aTaka nif 4ac KONIEKTUBHUX [AWCKYCi, PO3B’A3aHHA KeNnciB, iHTEepaKTMBHE CMiNIKyBaHHA; HAYKOBI
KoHdepeHLii Ta AucnyTu;

— metogm npobaemMHOro HaBYaHHA, YaCTKOBO MOLUYKOBI 3aBAAaHHA, aHaNiTWMYHI gonosigi Ta aHanis
OKpEeMUX CUTyaLin (Kelcis);

— iHbopMaUiMHO-KOMYHiKaUiliHi TexHonorii, Wwo 3abe3neyyloTb NPOBGAEMHO-A0CNIAHNLBKUIA XapaKTep
npouecy HaBYaHHA Ta aKTMBi3aLil0 CamMOCTiMHOI poboTM 3406yBadiB, AOMOBHEHHA TPAAULINHUX
HaBYa/NibHUX 3aHATb 3acobamm B3aEMOAIl Ha OCHOBI MepPEeXKeBUX KOMYHIKALIMHUX MOMXKAMBOCTEMN
(i3 BUKOpUCTaHHAM mepexki IHTepHeT, nnatdpopmm G Suite for Education (Google Classroom) nig yac
AVCTaHUIMHOrO HaBYaHHSA).

NeKuinHi 3aHAaTTA

JNleKUiliHi 3aHATTA cNpAMOBaHi Ha:

— HAZAHHA CY4aCHMUX Ta LiIICHMX 3HAHb 3 ANCUMNAIHY;

— BWXOBAHHA Yy 3806yBadviB npodeciiHO-AiN0BUX AKOCTEM i PO3BUTOK Y HUX CAaMOCTINHOTNO TBOPYOro
MUCNEHHSA;

— po3’ACHEHHA BCiX HOBOBBEAEHUX TEPMIHIB i NOHATD;

— BWKOPWUCTAHHA METOAMYHUX 0COBNMBOCTEM MOJAHHA MaTepiasy ANA KPaAWoro MOro po3ymiHHA Ta
CNPURHATTSA;

— BUKOPUCTAHHA HAOYHUX eNIeMEeHTIB ANA CNPUMHATTA MaTepiany;

— AOCTYMHICTb ANA CNPUMHATTA KOHKPETHOIO ayAUTOPIELD;

— ¢popmyBaHHA y 3400yBayiB HeobXigHOI MOTMBALT Ta 3aLLiKaBNEHOCTi Y NPOAOBXKEHHI HaBYaHHA Nig yac
camocTiliHoi poboTy;

— 3a1yyeHHsA 3p06yBaviB 40 npouecy TBOpYOi pobOTK CRiNbHO 3 BUKNAAA4YeM, A0 reHepaLii HOBUX iaen
TOLLO.

dopmu NpoBeaeHHA NEKLIMHUX 3aHATb: NEKL,ii-NOBigOMAEHHSA, NpobaeMHi neKuji, neKuii-guckycii.

Hassa Temu nekLuii Ta nepenik OCHOBHUX NMUTaHb

N-1. Betyn.

Tema 1. AKTyanbHi npobnemu ynpaBAiHHA BigX04aMM, KJIOUOBI MNPUHLUMNU BUKOPUCTAHHA
iHHOBALiMHUX TEXHOJIOriA NOBOAYKEHHA 3 BiAXog4amum

MNpeameT, 3agadvi Kypcy, 3B’A30K AUCUMMNAIHW 3 (HIWMMW OCBITHIMW KOMMOHEHTAMW | HayKamu.
HauioHanbHa cTpaTteria ynpasaiHHA Biaxogamm B YKpaiHi 4o 2030 poky.

J1-2. IHHOBAUMHI TeHAEHLUIT Yy chepi ynpasiHHSA BiAXoaamM BUPOOHULITBA | cnoxmBaHHA. JliHilMHa moaenb
eKOHOMIiKM. KoHuenuis UMPKYNAPHOI €KOHOMIKM (EKOHOMIKM 3aMKHeHOoro uuknay). IHidiatuea «Hynb
Biaxoais». KoHuenuii «3-R» i «10-R». MpuHLUMN pO3LLIMPEHOT BiANOBIAA/IbHOCTI BUPOOHMKA.

N-3. CeiToBuit goceia y cdepi ynpasaiHHA Biaxogamu. YnpaBniHHA BiAXxoAamu y KpaiHax EBPONENCbKOro
Coto3y (EC) Ta iHWKUX KpaiHax cBiTy. [MOHATTA pecamKNiHry, ancankaiHry, ¢picalikninry. HauioHanbHUi
nnaaH ynpasniHHA Bigxoaamu ao 2030 poKy. PerioHanbHi nhaHu ynpasniHHA Bigxogamu. Micuesi naaHu
ynpasAiHHA Biaxogamu. Knactep ynpasniHHA Bigxoaamm.

NitepatypHi axxepena [1, 3, 4].




Tema 2. Metoam 36upaHHA, COPTYBaHHA Ta TPAHCNOPTYBaHHA Bigxoais

N-4. NMpouec ¢opmyBaHHA Ta BCTAHOBAEHHA TapudiB Ha NOCAYrM 3 MNOBOAKEHHA 3 nobyToBMMM
Biaxoaamu. 36ip i TpaHcnopTyBaHHA Biaxoais. TepmiyHa 06pobka, bioTepmivyHe aepobHE KOMNOCTYBAHHSA,
aHaepobHa pepmeHTaLin, CoOPTyBaHHS.

N-5. Kateropii Ta BuAM Biaxoais, KinbKicTb Bigxoais. MopdoaoriYHMn Ta XiMiYHUIA CKNaan, KanopiliHicTb
(TennoTBOpHa 34aTHICTb), BO/IOTICTb BiaxoAis, Hebe3neyHicTb Biaxoais. Mepenik HebesneyHMx Biaxonis
YKpaiHu Ta KpaiH €C. Knacn Hebe3neyHoOCTi Bigxoais.

N-6. Tunosuii mopdonoriuHnin cknag TMB B YKpaiHi. bioBiaxoaun, xapyosi Bigxoamn, BennkorabapuTHi
nobyTosi Biaxoau, Hebe3neuyHi Bigxoan y cknagi nobytosux. Biaxoanm iHPpacTpyKTypu HaceneHoro
NyHKTY. [MoBOAXEHHA 3 Bigxo4amu NaKyBaHHA B YKpaiHi Ta KpaiHax €C. Biaxoau enekTpuyHoro Ta
eNeKkTpoHHoro obnagHaHHA, BignpauboBaHi 6aTapei Ta akymynsatopu. Bigxoan BupobHMUTBA
(npomucnosi Biaxogm). TexHonorii oaepaHHA b6iorasy 3 6iomacw.

NiTepaTypHi axxepena [1, 5].

Tema 3. CyyacHi meToaM BTOPUHHOIO BUKOPUCTAHHA Biaxoais i N06iUHMX NpoayKTiB BUPOOHULTB

N-7. YTnnisauia Biaxo4is BUpobHMLTBA aBTOMODOINIB. LIMKA XKUTTA NPOAYKTY, TPUBANICTb MKUTTA NPOAYKTY,
cTagii  MOBHOrO  KWUTTEBOrO  UMKAY aBTOmMObGinA. TexHonorii nepepobku  BignpauboBaHUX
aBTOTpaAHCNOPTHMX 3acobis (AT3).

N1-8-9. TMepepobka aBTOMOOINbHMX WKWH Ta Bigxodis rymu. OcobamBocTi 36epiraHHA WKH Ha
cmiTTe3Banmwax. TpaguuiliHi i HOBITHI cnocobu NepepobKN BUKOPUCTAHMUX aBTOMODBINbHUX WKH (di3nKo-
MexaHiyHi, }i3nKo-XiMiyHi, TepmidHi Towo). BNBYXo-UMpKynaLiMHMA Ta 6apoaecTpyKLUiMHMIA cnocobu
nepepobku. KpioreHHM cnocib nepepobKku, cnantoBaHHA Ta NipoAi3, eKonoriyHi npobaemu. Masndikauis
TBEPAUX OpraHiyHMX maTepianis. TexHonoris rigpoTepmiyHoro posknagy rymu. MikpobionoriyHi cnocobum
yTunizauii. NMpoeKTyBaHHA TEXHONOTIYHOI cXemMu Ta 06nagHAHHA ANA NepepobKn aBTOMODINbHUX WKH Ta
BiAXo4iB rymu. ABTOMODINIbHI WMHW AK anbTepHaTUBHE Ma/IMBO, BUKOPUCTAHHA BigxoAdiB rymu B
LEMEHTHOMY BWMPOOHMUTBI. 3abpyaHeHHA aTmocdepHOro noBiTPA Bigxodamu nepepodbKM rymu,
Hebe3neKn Ta pU3nKKN nepepobKu rymoBumx Bigxoa,is.

NitepatypHi axxepena [2, 5, 6].

Tema 4. Bnaune BiiCbKOBO-NPOMMUC/IOBOro KOMMJIEKCY Ha HaBKOIMWIHE cepegoBulle. CydyacHi merogm i
TEeXHO/orii ynpaB/iHHA BigXxoaamu BiliHK

J1-10-11. Chy»Kbu eKonoriyHoi 6e3nekn BiMCbKOBMX YaCTUH, BUMOTW LLLOAO EKOIOTIYHOT Be3neKun BiliCbK B
YMOBaxX MMpPHOro 4yacy. EKkcnnyaTauis KOMyHanbHWX cnopyA, cknagis Ta 6a3 (Hanpuknag, najanBHO-
MacCTUbHUX MaTepianiB), BAHTAXKHOTO, BICbKOBOIO Ta CNELTPAHCNOPTY, CyAeH BiCbKOBO-MOPCbKUX CUA.
MopAaaoK ynpaBAiHHA BiAXO4aMM Yy BiACBKOBMX YacTMHAxX, FapHi3OHHi 3Banulia, MiCUA YTPMMaHHSA
panioakTUBHMX Biaxoais. EKonoriyHi npobnemm Ta YTBOPEHHA BiAXOAiB YHACNiAOK BOEHHOI Ta
TEPOPUCTUYHOI AianbHOCTI. EKosloriyHa BiliHa (ekouna). EKonoriyHa Ta ximiyHa 36pos, 60M0Bi TOKCUYHI
PEYOBUHMU (XiMiYHI Hebe3neyHi peyoBMHM, TOKCUHU, GITOTOKCMKaAHTK). BionoriyHa Ta pagionoriyHa 36pos.
Hebesnekn ana 3popos'a nogei Big cnantoBaHHA TBEPAOro pakeTHoro nanuea. boenpunacu 3 6ianm
docdopom. MonixnoposaHi bideHinu (MXB) i AiOKCUHMN.

N-12. TnobanbHa npobnema po3miHyBaHHA Ta nepepobkn bGoenpunacis. Knacudikauia BuMbyxoBux
peyoBUH (iHiuitowodi, BpM3aHTHI, MeTanbHi BUOYXOBi PEYOBWMHKM). BMOYXOBi PEYOBUMHM MiABULLEHOT
NOTYXHOCTI, MipOTEeXHiYHi cymiwi. BnbyxoBi NPUCTPOI KyMyAATUBHOI BpaKawuoi Aii, KyMynATUBHI
CHapAaaun. TpaHCNopTyBaHHSA i 3HELWKOAKEHHS BUOYXOHeDe3NeyHNX NpeaMeTiB, BUKOPUCTAHHA CYYaCHUX
Ha3eMHUX MODLiNbHUX POBOTOTEXHIYHMX KomnaekciB. KocmiyHi Biaxoam, eKonoriyHi npobnemu, wo
CYNpPOBOAKYHOTb BOEHHI Aii y KOCMOCI.

NitepatypHi gxepena [1, 4].

Tema 5. CyyacHi TexHonOrii NOBTOPHOro BUKOPUCTAHHA Hebe3neyHMX NpoMUCNOBUX BiaxoAais

N1-13. Hebe3neuHi npomucnoBi Bigxoau, AXKepena YTBOPEHHA, NiAroToBKa BiAXOAiB A0 MepepobKu.
lanbBaHiyHi BigxoaM. KackagHi cxemu opraHisauii BMpobHMUTBa. [MPOEKTYBaHHA CXOBMLL BiAXOAiB,
Bi,BaNbHU MeTOA, PO3MILLLEHHA BiAX0AiB.

N1-14-15. TexHonorii ynpaBAiHHA BiAX0o4amMM ranbBaHIiYHUX BUPOBHMUTB, CBITOBMI A0cCBig y cdepi
yNpas/iHHA Hebe3neyHUMM Biaxoaamun. 3axXncT MeTanis Bifl, KOpO3ii, ranbBaHiYHi NOKPUTTA. ATMOCPepHa,
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rpyHTOBa, BOAHA Ta DiOKOPO3ia, MexaHi3M eneKkTpOoXiMiYHOI KOpo3ii MeTanis B Pi3HUX cepesoBULLAX.
EneKkTpoximiyHe ocagXeHHA MeTanis, KaToAHI Ta aHOAHI npouecwu.

N1-16. Piaki Biaxoaun ranbBaHiYHUX BUPOOHULTB, BiANpaLboBaHi KOHUEHTPOBAHI TEXHOMOrYHI PO3UYMHY,
NPOMMBHI BOAM i ranbBaHi4YHI Wnamm. OUMLLLEHHA KUCANX i TYXKHUX CTOKIB B LieXax A1A ra/IbBAaHONOKPUTTIB.
Biaxoam eneKkTpoXiMiYHOro 3HEXMPEHHSA, XiMIYHOTO TPaB/JEHHA YOPHWUX MeTaniB Ta 06pobKn aeTanen
nicna HaHeceHHA MNOKPUTTA.

NiTepaTtypHi axxepena [2, 3, 4].

Tema 6. MoBoAKeHHA 3 reHHO-MoAUPIKOBaHMMM opraHiamamu (FTMO) Ta Bigxogamu 6ioTexHonoriuHUX
BUPOOGHULTB

N-17. TeHeTM4HO MoaundiKoBaHi OpraHiamu; NPoAyKTH, Wo MictATb TMO. F'eHHa iHXeHepia, anropmuT™
reHeTU4YHOi mogudikauii. HopMmaTMBHO-NPABOBI aKTK, WO peryatooTb noBogxeHHA 3 TMO B YKpaiHi Ta
KpaiHax EC; rapmoOHi3aL,ia 3aKOHO4aBCTBA YKpaiHM i3 3aKOHO4aBCTBOM KpaiH EC. MapKyBaHHA NPOAYKTIB,
wo mictate MMO. MoTeHUiNHi pM3MKK 3acTocyBaHHA TMO ans HaBKOMLWHBLOMO cepeaoBuLLa | 340pOB’'A
nogeni. OcobnnBOCTi NOBOAXKEHHA 3 Bigxogamu 6ioTexHONOriYHMX BUPOBHWUUTB; 3abe3neyeHHA
KOHTPOIO, iAeHTUdIKaLii | oUiHIOBaHHA Be3nevyHoCTi reHHO-MoANIKOBaHOI NPOAYKLIi, peecTpaLiiHWNA i
nicnapeecTpauinHNit MOHITOPUHT 3a iT 06bopoTOoMm.

NiTepaTtypHi axxepena [1, 4].

Tema 7. BukopuctaHHA 6ypgiBenbHUX Bigxoagis npu 6yaiBHUMUTBI aBTOMO6GiNbHUX Aopir Ta y
3aNi306eTOHHMUX KOHCTPYKLiAX, eKonoriyHo 36anaHcoBaHi TexHonorii

N-18. Knacudikauia byaisenbHux Bigxoais. Cuctema ynpasniHHA Biaxogamu BMpoOHULTBA byaiBenbHUX
MmaTepianis, 6e3BiaxogHi Ta manoBiaxogHi TexHosorii. MepepobKka BiaxoAis, WO YyTBOPUAUCH Y 3B’A3KY 3
NOLWKOAXKEHHAM (pyMHYBaHHAM) ByaiBenb Ta cnopys BHACAIAOK HOMOBUX Aii, TEPOPUCTUYHMX AKTIB Ta

NitepatypHi gxepena [4, 6].

MpaKTUYHI 3aHATTA

MepeabayeHo NpoBeAeHHA NPAKTUYHMX 3aHATb. Ha NPaKTUYHI 3aHATTA BUHOCATLCA TEMMU, AKi A,03BONAIOTD
Kpalle 3pOo3yMiTU NeKUiMHWIA maTepian. 3MICT UMX 3aHATb | MeTogMKa iX MpPoBeAeHHA CnpuAloTb
3abe3neyeHHIO PO3BUTKY TBOPYOI AKTUBHOCTI ocobuctocti 3806yBayva. BoHM po3BMBaAOTL HayKoBe
MWUCNEHHA | 34aTHICTb KOPUCTYBATMCA CMNeLia/IbHO TEPMIHO/OTIEID, A403BONAIOTL NEPEBIPUTU 3HAHHA, Y
3B'A3KY 3 UMM AaHWUM BMA pOBOTM BUCTYNAE BaXKAMBMM 3acO60M onepaTMBHOrO 3BOPOTHOrO 3B'A3KY. TOMy
NMPaKTUYHI 3aHATTA BMKOHYIOTb He TiZIbKM Mi3HAaBaNbHYy i BUXOBHY OYHKLI(, ane M NOKAMKaHi cCnpuATK
3pOCTaHHI0 3400yBayiB SiK TBOPUYUX | KpeaTUBHUX daxiBLiB.

HasBa Temu 3aHATTA Ta nepeniK OCHOBHUX NUTAHb

M3-1. MpakTuyHa poboTa 1. 3aBaaHHA Keicy No 1

IHHOBAULiNHI TeHAEHUiT y cdepi NOBOAKEHHA 3 Biaxoaamu

1. CNpoeKTYBaTH CUCTEMY COPTYBAHHSA Ta Nepepobku TBepanx NobyToBMX BiaxoaiB AN MiCbKOi rpoman,
BUKOPUCTOBYIOUMN Cy4aCHi TeXHONOTIiT (ceHCcopHe copTyBaHHSA, pob0TN30BaHi NiHii, undposi niaTpopmm).
2. Po3pobuTn KOHLENTYaIbHY MOAE/Ib CUCTEMU EKOJIOTIYHOTO YNpasAiHHA AN NiANPUEMCTBA BiANOBIAHO
A0 sumor 1SO 14004 (Cuctemm eKonorivHoro ynpas/iHHA. 3arasibHi HACTaHOBM LLLOA0 NPUHLMNIB, CUCTEM
Ta 3acobie 3abe3neyeHHA). Bu3HauMTM | onucaTM npoueaypwu EKOJIOMYHOro ynpaBAiHHA, AKi
3abe3neyyBaTMMyTb QYHKLIIOHYBAHHA LIiEl cucTemu.

3pobuTn NpeseHTallilo Ta A0N0BiAb 32 TEMOIO.

M3-2. MpakTuyHa poboTa 2. 3aBAaHHA Keicy No 2

EkonoriuHi npobnaemu noniroHis BiaxoAis B YKpaiHi

1. 3HahtM iHdPopmauito npo Hambinbw Hebe3sneyHi noniroHn YKpaiHW. CnNpoeKTyBaTU cucTeMy
KOMMNAEKCHOTO yNpaBAiHHA BigX04aMMN Ta €KOJI0r0-eKOHOMIYHMMM acnekTaMu ix nepepobKu. BctaHoBUTH
3aKOHOMIPHOCTI NPOEKTYBAHHA MOAITOHIB ANA PO3MILLLEHHA PiISHOMAHITHUX BiAXOAIB.




2. OUiHMTU EeKONOriYHUIM CTaH OBpaHOro MONIroHy Ta MOro BM/MB Ha KOMMOHEHTU HABKOJMLIHbLOIO
NpPMPOAHOro cepeaoBuLLa Ta 340Pp0B’ A Ntoaen.

3. CknactM naaH NpUpPoOAOOXOPOHHUX 3aXOAiB ANA KOXHOro 3 eTaniB MWUTTEBOrO UMKAY NpoAyKuil
(Bif, NPOEKTYBAHHA | BMPOOHMUTBA A0 BUKOPUCTAHHA Ta nepepobku). 3anponoHyBaTM MexaHi3mu
peanisauii i KOHTPO/IIO NPUPOAOOXOPOHHUX 3aX04,iB.

3pobuTn NpeseHTaLito Ta 4OMNOBIAb 338 TEMOHO.

M3-3. MpakTnyHa poboTa 3. 3aBAaHHA Keicy No 3

YnpaBniHHA  BigXxogamu  arponpomMuUC/NIOBOrO  KOMMEeKcy. BMpo6HUUTBO Ta  BUKOPUCTAHHA
BiAHOB/IOBA/NIbHUX AKepen eHeprii

1. MMpoaHanizyBaTM cucTeMy YNpasBAiHHA BiAXO4AMM arponpoOMMUC/AIOBOrO KomnaeKkcy. J[etanbHo
PO3MNAHYTU METOAM MEXAHI30BaHOro 6ioTEPMIYHOrO KOMMOCTYBaHHA (3BEPHYTM yBary Ha H6anictTuuHui
cenapaTop i «CamMopo3irpiB» KOMMNOCTOBAHOTO MaTepiany), BEPMIiKy/IbTUBYBAHHA Ta TePMiYHOI
aenonimepusauii.

2. BUKOpUMCTaHHA BiAHOBAOBANbHUX AXKepen eHeprii. MopiBHATM TEXHONOTiIYHI CXeMM OTPUMaHHA biorasy.
MeTaHoBe 36poarKyBaHHA TBepaux nobyTtosBux Bigxoais. pomucnose BuKopuCTaHHA biorasy vy
BMPOOHMYIN i couianbHin chepax. OxapakTepmusyBaTM eTanu NaHyBaHHA i MPOEKTYBaHHA GiorasoBux
YCTaHOBOK. [MpoaHaniayBatM MeToAm KOHTPOIIO X eKCNyaTaLliMnHMX NnapameTpiB.

3. Po3pobuTtu iHTerpoBaHy cucTtemy ynpasiiHHA Bigxo4amu gna NignpueEMCTBa Xap4yoBoi MPOMMUCNOBOCTI,
LLLO MOEAHYE MiHIMI3aLitO0 YTBOPEHHA, COPTYBaHHSA, NnepepobKy i NOBTOPHE BUKOPUCTAHHA pecypcis.
3pobuTn NpeseHTaLito Ta 4ONOBIAb 32 TEMOIO.

M3-4. NpakTnyHa poboTa 4. 3aBaaHHsA Keiicy Ne 4

CyyacHi TexHonorii ynpaBniHHA TBepaMmum nobytoBumu Bigxogamu. EKonoriyHi npobnemu
CMITTECNANIOBAHHA

1. Po3rnaHyTn TexHonorii nepepobKku TBepamx nobyToBux Biaxoais. EKonoriyHi npobaemu, Wwo BUHMKaOTb
npu niponisi Ta rasudikauii TBepanx nobytosBux Biaxoadis. OxapaKTepusyBaTU €Tanu MNPOEKTYBAHHS
NipONi3HMX YCTaHOBOK; NPOAHai3yBaTM MEeTOAN KOHTPOJIIO iX eKCnayaTauiMHUX napameTpis.

2. Po3rnAHyTM eKonoriyHi npobnemu eKkcnayatauii cmiTTecnantoBanbHUX 3aBogis. ONTUManbHi yMoBU
6yaiBHULTBA 3aBOAIB 3i CnNanloBaHHA BiAXOAiB 3 yTWUAi3aliclo TensoBoi eHeprii. O6rpyHTYBaTH
BMKOPUCTAHHA MNipON3HOrO rasy B KOreHepauiMHMX YCTaHOBKax A4nA BUMPOOHMLUTBA Tenna Ta
eNeKkTpoeHeprii Ha npomucnosux o6’ekTax Ta ANA couianbHUX NoTpeo.

3. Po3rnsHyTM OCHOBHI pecypco3bepiratodi TeEXHONOTIT | MeToan NOBOAMKEHHS 3 BiAXOAaMU AEPEBUHM.
EkonoriyHi npobnemun nepepobku makynatypu.

3pobuTK NpeseHTaLito Ta A4ONOBIAb 32 TEMOIO.

M3-5. MpakTnyHa poboTa 5. 3aBaaHHA Keicy N2 5

MoBoa)XeHHA 3 BigXoAamu MeTanypriiHoro Ta MawwMHO6YAIBHOro KomnnekciB, HadToximiuHoi
NpPoMMUCcNOoBOCTI. Biaxoau ByrnesbaraueHHs, 3011 i WNaKiB TeNN0BOI €1€KTPOCTaHLi

1. OxapaKTepusyBaTh CyvyacHi TEXHOOrii yNnpaBAiHHA BigXxo4amMW MeTanyprinHoro Ta malwmMHobyaiBHOro
KOMM/IEeKCiB.

2. YnpaBaiHHA BigxoAamn XimiyHUX BUPOOHWMUTB. [poaHanisyBaTn iHHOBALiMHI mMeToAW i TexHonorii
nepepobku Hebe3neyHnx NPOMMUCIOBUX BiAXOAIB.

3. OxapakTepu3dyBaTM crnocobu BUKOPWUCTAHHA BiaxoAdis ByrnesbaradyeHHs, 3044 i WAAKIB TennoBoil
€NeKTPOCTaHL,i.

4. OuiHnTM edeKTUBHICTb CUCTEMM YyNpaBAiHHA Bigxoaamun HadTonepepobHOi NPOMUCAOBOCTI.
lapMoOHi3aLia 3aKoHOoAaBCTBaA YKpaiHu i KpaiH EC y chepi noBoAKEHHS 3 Biaxogamu.

3pobuTn NpeseHTaLito Ta 4OMNOBIAb 338 TEMOIO.

M3-6. MpakTnyHa poboTa 6. 3aBAaHHA Kelicy No 6

TexHonorii nepepobKu Bigxoais nonimepis pPisHOro NOXoaKeHHA

1. MNpoaHanisyBaTK cyyacHi MeToAn i TexHonorii nepepobku BiAxoAiB noJsimepis (3 OTpMMaHHAM
aHaNoriyHoI NpoAyKLUii, NPOAYKLUii ripwoi AKOCTIi YM iHWOI HOMEHKNATYPWU, 3 PYMHYBAHHAM MONIMEPHUX
CTPYKTYpP). Peumkninr Biaxoais.




2. CnNpoeKTyBaTN TEXHOJIOTIO NepepobKM NAacTUKOBUX BiaxoAis y byaiBenbHi maTepianu, ob6rpyHTyBaTH
€KOHOMIYHY Ta eKONO0riYHY AO0LINBbHICTb TAKOro pilleHHA.

3. MpoaHanizyBaTn ekonorivyHi npobaemun nepepobKM NPOAYKLii, BUTOTOBNEHOI i3 BTOPUHHOI CUPOBUHM.
3pobuTn NpeseHTaLito Ta 4OMNOBiAb 338 TEMOHO.

M3-7. NpakTnyHa poboTa 7. 3aBaaHHsA Keicy Ne 7

OcobauBocTi ynpasniHHA He6e3neuHMMM BigXoAamMm BiiCbKOBO-NPOMMUC/IOBOro KOMMJIEKCY

1. MpoaHanizyBatM meToau i TEXHONOrii MOBOAKEHHA 3 BigXxo4amu y BiliCbKOBMX YaCTUHaX.

2. OUiHUTK eKonorivyHi Npob6iemu, WO BUHUKAIOTb B MNPOLLECi NOBOAKEHHA 3 PaAi0aKTUBHUMM BiaXo4amMu.
Po3pobutn 3axoam 3 3abe3nedvyeHHsAs 6e3neyHoi AiAAbHOCTI ynpasniHHA BigxoAamu, WO MICTATb
pagaioizotonu (abo 3abpyaHeHi paaioaKTUBHUMM PEYOBUHAMM).

3. OuiHnTK napameTpu poboTn obnagHaHHA ana 3abesnedveHHA Ge3neyHoi AiANbHOCTI 3 ynNpaBAiHHA
paAioakTMBHUMM Biaxogamn. Cnocobm KOHTPOtO NapameTpiB poboTr 06nagHaHHA B CUCTEMI YIPaBAiHHA
PaLioaKTUBHMMM Bigxo4amu.

3pobuTK NpeseHTaLito Ta A4ONOBIAb 32 TEMOIO.

3axucT po3paxyHKoBoi poboTu

M3-8. MoaynbHa KOHTpPO/bHA poboTa.

M3-9. 3anikK.

6. CamocrTiiiHa pob6oTa 3006yBaua

CamocTilHa poboTa 3a406yBaya nepegbavac:

niaroToBKy A0 nekuii — 18 rog;

NiAroTOBKY A0 NPaKTUYHUX 3aHATb — 14 roa;

NiAroToBKY A0 MOAY/IbHOI KOHTPOIbHOT poboTK — 4 rog;
HanMcaHHA po3paxyHKoBoi poboTn — 10 rog;

NiAroToBKy A0 3aniKy — 6 rog;

CaMOCTiliHe OnpaLOBaHHA OKpeMMX Tem 3a cnnuckom — 14 roga,.

CamocmiiiHe onpaytoO8aHHA OKPEMUX MeM 3d CrIUCKOM

Tema floanHm

1. MpoaHaniszyBatn NONOKeHHA 3aKOHY YKpaiHu «lpo ynpaBaiHHA Biaxog4amu» Big
20.06.2022 No 2320-IX https://zakon.rada.gov.ua/laws/show/2320-20#Text 3 TOYKK
30pYy BNPOBaAKEHHA iIHHOBALMHUX NigX04iB LWOAO NOBOAMKEHHA 3 BiaXxogamu.

2. 3HalTM | geTanbHO onucaTu NPUKNaAM KpaiH CBITY LWOAO BMPOBAAMKEHHA Y
BMPOOHNLTBO 6e3BiAX04HMNX | MaNOBIAXOAHUX TEXHOOTIMN.

3. [MpoaHanizyBatn 3060B’A3aHHA YKpaiHM B cdepi ynpasniHHA Bigxogamun y
BignosigHocTi Ao Yroam npo acouiauito 3 €EC (Ampektnsa 2008/98/€C). 6
4. MNpoaHani3yBaTM NONOXKeHHA «HauioHanbHOI cTpaTerii ynpaBniHHA Bigxogamn B
YKpaiHi go 2030 poKy», WO CTOCYHOTbCA paL,ioOHaNbHOro BUKOPUCTAHHA BiaxoAis Ha
perioHa/JibHOMY i Aep*KaBHOMY PiBHAX.

5. MNpoaHanisyBaTtn ronoBHi nonoxeHHa KoHuenuii «Zero-Waste Economy» Ta
nepcrnexkTUBK ii BMIPOBagKEHHA B YKpaAiHi.

NitepatypHi axepena [3, 4].

1. NiarotTyBatTm NOPIBHANbHWIA aHani3 TEeXHONOriM TepMiyHOi yTunisauii Bigxoais
(cmantoBaHHA, niponis, rasundikauis) 3 TOYKU 30py eHepreTMyHoi ePpeKkTUBHOCTI Ta
€KONOorivyHOoi 6e3neku.

2. BUBUYMTK cyyacHi umMdposi pilleHHA y chepi ynpasaiHHA Biaxogamu (Hanpuknag, 4
loT, Big Data, WTy4HWI iHTENEeKT) i nigrotyBatm npuknaguM ix MPaKTUYHOrO
3aCTOCYBaHHA.

NitepatypHi axepena [2, 4, 6].




1. JocnignTtn TeXHONOTIT PEUUKANIHTY eNIEKTPOHHMX BiAXOAIB i NigroTyBaTn nponosunuii
040 CTBOPEHHA HALiOHANbHOI cucTeMM ix 360py Ta NepepobKM.

2. MpoaHanizyBaTM MOXKAMBOCTI BUKOPUCTAHHSA OyAiBeNbHUX BiaAXoAiB AK BTOPUHHOI 4
CUPOBUHW Y SOPOXKHBOMY Ta KUTNOBOMY ByAiBHULTBI.
NitepaTypHi axxepena [3, 6].

MoniTnKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaANbHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

MopyLleHHA TepMiHiB BAKOHAHHA 3aBAaHb Ta 3a0X04yBa/ibHi 6anu

KntouyoBMMM 3axogamm Npu BUKNAAAHHI AUCLMNAIHY € Ti, AKi OpMYIOTb CEMECTPOBUIA PpeUTUHT 3400yBaYa
BMLWOI OCBiTU. ToMy 3406yBayi BULLOI OCBITU NOBUHHI CBOEYACHO BMKOHYBATWU 3aBAAHHA Ha NPaKTUYHUX
3aHATTAX i KOHTPONbHI 3axogu. LWTpadHi 6anmn 3 aucumnniHM He nepepbayveHo. 3aoxodyBanbHi 6anu
3p006yBay MoXe OTpuMmaTM 3a norivbneHe BMBYEHHA OKPEMMX TeM Kypcy LWAAXOM 3400yTTa
HedopMasibHOI OCBITM (32 YMOBU NiaTBEpPAXKEHHS BignoBiaHMm cepTudikatom). Cyma 3a0X04yBaibHUX
6aniB He moxe nepesuLLyBaTn 10 % PENTUHIOBOI KA.

HedopmanbHa ocBiTa 3400yBa€ETLCA LWAAXOM NPOXOAMKEHHA OHNAMH KypciB. OHNaliH Kypc 3400yBay morKe
obpaTy camocCTiiHO (TeMaTUKy Kypcy HeobxiAHO nonepeaHbo Yy3roAuTM 3 BMKAagadem) abo 3a
pekomeHaauielo BUKNaaadya. MakcMmasibHa KifibKicTb 6aniB 3a Taki pe3yibratt ctaHoBuTb — 10 6anis.
BigBigyBaHHA 3aHATb Ta NOBeAIHKA HA 3aHATTAX

Bann 3a NpuCyTHICTb Ha 3aHATTI He goAaloTbeA, WTpadHi 6asm 3a NPONYCKM 3aHATL He nepeabadeHo. BTim,
Baroma 4yacTuHa pPenTuHry 3go6ysaya GoOpMYETbCA Yepe3 aKTUBHY y4yacTb Y 3axodax Ha MPaKTUYHUX
3aHATTAX, @ CaMe Yy BUPIlLEHHi 3aBAaHb KENCIB NPaKTUYHUX PO6IT, rpynosii Ta iHAMBIAyanbHih poboTi.
Tomy nponyck NeBHOro NPaAKTUYHOrO 3aHATTA HE JAE MOXKAMBICTb 3400yBaYy OTPMMATH 3@ HbOTO Banu y
CEMECTPOBUN PEUTUHT.

Ha 3aHAaTTAX 3400yBayy [03BONAETLCA KOPUCTYBATUCb IHTEPAKTMBHMMWM 3acO06aMM HABYaHHA, B T.u.
BUXOANTU B IHTEPHET i3 METOO MOLLYKY HaBYya/ibHOi abo A0BiAKOBOI iHPOpMalLLii, AKLLO Le nepeadavyeHo
TEMaTMKOLO 3aBAaHHA. 3400yBayi BMLLOI OCBITM NOBUHHI HE 3aBayKaTu BUK/IaZady NPOBOAUTUN 3aHATTA, He
BifBO/IIKaTMCA Ha Aii, WO He NoB’A3aHi 3 HaBYa/IbHMM NPOLLECOM.

MponyLweHi KOHTPOJbHI 3axoaun

Ona nepeBipKU CTYNeHK 3aCBOEHHS TEOPETUYHOrO maTtepiany 34o06yBayamu BULLOT OCBITU Ta BMIHHSA
BUKOPUCTOBYBATU OTPMMaAHI 3HAaHHA NPW BUPILLEHHI NPaKTUYHUX 3aBAaHb, NepenbavyeHO NPOBeAEHHA
MKP. AKWO KOHTPOJIbHI 3axoAM NponyweHi 3 MNoBaXKHMX MNPUYMH (xBOopoba abo Baromi KUTTEBI
06CTaBUHM), 3406yBaYy BMLLOT OCBITU HAZAETLCA MOXKIUBICTb 40AATKOBO CKNACTU KOHTPO/IbHE 3aBAAHHSA
NPOTAromM HanbamK4oro TMKHA. NMoeTopHe HanncaHHs MKP He gonyckaeTbea. B pasi nopyweHHs TepMiHiB
i HEBMKOHAHHA 3aBAAHHA 3 HEMOBAaXKHUX MPUYUH, 3000yBay He AOMYCKAETbCA A0 CKAAZ4aHHSA 3a/iKy B
OCHOBHY Cecito.

MonitTuka aepnaiiHiB Ta nepecknagaHb

Y pasi BUHWKHEHHA 3aboproBaHOCTElM 3 HaBYaNbHOI AucumnaiHn abo b6yab-AKMX POpPC-MarKopPHUX
06CTaBMH, 30060yBayi MatoTb 3B’A3aTUCA 3 BUKIAZa4eM Mo AOCTYNHUX (HagaaHWX BMKAaAadYem) KaHanax
3B’s3Ky 41 p03B’A3aHHA NP06eMHNX NUTaHb Ta Y3rOAMKEHHA anropuTMy Ain ANA BignpautoBaHHA.
MoniTMKa akagemiuyHOi NnoBefiHKN | eTUKH

3p006yBayi BMLWOI OCBITM MatoTb OYyTM TONEPAHTHMMMK, MOBAXKATU AYMKY OTOYYHOUMX, 3anepedyeHHs
dopmyNtoBaTH B KOPEKTHI GOPMIi, KOHCTPYKTUBHO NiATPMMYBATM 3BOPOTHMI 3B'A30K HA 3aHATTAX.
Hopmu eTnyHoi noBeAiHKM 3000yBaYiB i NpaLiBHUKIB BU3HAUYeHi y po3aini 2 Kogekcy yecTi HauioHanbHOro
TEeXHIYHOro yHiBepcuteTy YKpaiHn "KUIBCbKUIM MNOMITEXHIYHUIM iHCTUTYT imeHi Iropa CikopcbKoro".
NetanbHiwe: https://kpi.ua/code.

MNoniTMKy Wwopo akagemiyHoi pobpouecHocTi goknagHo onucaHo y Kopekci Yecti KMl im. Iropa
CikopcbKkoro. MepenbayaeTtben, Wo 3400yBay bepe NOBHY BiANOBIAANbHICTb 32 Te, L0 BCi BUKOHaHIi HUM
3aBAaHHA i poboTM BiaNoOBiAalOTb NPUHLIMNAM aKaZleMiyHOoT 4oBbpoYecHOCTi.
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8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

NoToYHUA KOHTPOIb. OUiHIOBAHHSA I'PYHTYETLCA HA 3aCTOCYBaHHI PEUTUHIOBOI CUCTEMM OLLIHIOBAHHSA, AKa
nepeabayae cMctematMyHy poboTy 3400yBayviB NpoTarom cemectpy. PerMTuHr 3gobysaya ckiagaerbes 3
6aniB, WO BiH OTPUMYE 3a: BUKOHAHHA NPaKTUYHUX PObIT BigNoBiAHO A0 TEMAaTUKKN KENCIB Ta Npe3eHTalito
pe3ynbTaTiB (7 NnpakTUYHMX pobit x 10 6anis = 70 6anis), BUKOHaHHA MKP (npoBoaunTbcsa 6e3nocepeHbo
Ha NPaKTUYHOMY 3aHATTI, Y NPUCYTHOCTI BUKNagaya, 10 6anis) i po3paxyHkoBoi poboTn (20 6anis).
BUKOHaHHA NPaKTUYHUX POBIT OLHIOETECA MaKcMManbHO B 10 H6aniB 3a TaKMMK KpUTepiamu:

— «BigMiHHO» — 6e3goraHHa poboTta, NoBHe, rNMboKe i BcebiyHe PO3KPUTTA CYTHOCTI NMOCTAaBAEHOI
npaKTUYHOI Npobaemun-kelicy (He meHwe 90 % noTpibHOT iHPopmaUii), TBOpUMI Niaxia [0 aHani3y
OAHUX N pO3KPUTTA CcyTHOCTI npobaemu — 9-10 6anis;

— «pobpe» — AOCTaTHbO NOBHE i IMMOOKEe PO3KPUTTA CYTHOCTI NOCTAaBAEHOI NPAKTUYHOI Npobaemu-
Kelcy (He meHwe 75 % noTpibHoi iHdopMmaLii), € He3HauyHi HemonikM y nigrotoBui Ta/abo
npeseHTauji pobotn — 7-8 6anis;

— «3a40BiIbHO» —HEMNOBHE PO3KPUTTA CYTHOCTI NOCTaB/IEHOI NPAKTUYHOI NPobaeMnN-Kency (He MeHLwe
60 % noTpibHOI iHpopmaLiii), € 4OBONI CYTTEBI HEAONIKM Yy NiAroTOBLI Ta/abo Npe3eHTauii poboTn —
6 banis;

— «He3aJoBiNbHO» — 3aBAAHHA He BWKOHaHe abo BMKOHAHe 3 AyXKe CYTTEBUMW HenoNiKaMu —
0 6anis.

MKP mae Ha meTi nepeBipKy CTyNeH 3aCBOEHHA 3400yBayamMM 3HaHb Ta PiBHA BONOAIHHA HeobXigHMMM
KomneTeHTHocTAMM 3rigHo 3 OMM. Ans 3406yBayiB, LLLO He 3MOr/IM B4aCHO BUKOHATKU MKP, npu3HayvaeTbes
OKpPeMWI Yac B KiHui cemecTpy. BukoHaHHA MKP ouiHI0€ETbCA MaKkcumanbHo B 10 6anis 3a TakMmm
KpuTtepiamu:

— «BiAMiIHHO» — NoBHa BignoBiab (He meHwe 90% noTpibHoi iHpopmaLii) — 9-10 6anis;

— «Aaobpe» — A0CTaTHLO NOBHA BiANOBIAb (He MeHLwWwe 75% noTpibHoi iHdopmauii) abo nosHa BianoBigb
3 He3HAYHUMM HeToYHOCTAMU — 7-8 banis;

— «3a/10Bi/IbHO» — HEMOBHA BiANOBIAb (He meHle 60% NoTpibHoT iHPopMaLii) Ta HE3HAYHI NOMMUIKK —
6 6anis;

— «He3adoBiNbHOY» — BiANOBIAb HE BiANOBIAAE BMMOram 10 «3a0BiibHO» — 0 banis.

Bumorn fo HanucaHHA i TemMaTMKa PO3paxyHKOBOI POOOTU HAAAlTbCA BMKAALAYEM HA MPAKTUYHOMY
3aHATTI Ta PO3MIlLLEHI Y AMUCTaHLUIMHOMY Kypci. Po3paxyHKoBa poboTa ouiHtoeTbes B 20 6aniB 3a TakKMmu
Kputepiamu:

— «BigMiHHO» — 6e3goraHHa poboTa, NOBHE PO3KPUTTA CYTHOCTI NOCTasaeHOol npobaemu / NUTaHHA
(He meHwWwe 90 % noTpibHOI iIHbopMau,i), TBOpUKIA NiaxXia, A0 aHani3y AaHux — 18-20 6anis;

— «fobpe» — AOCTaTHbO NOBHE PO3KPUTTA CYTHOCTI MOCTaB/ieHoi npobiemu / NUTaHHA (He meHwwe
75 % noTpibHOI iHpopMmaLLii), € HE3HAYHI HeZlONIKN Y BUKOHAHHI 3aBAaHHA — 15-17 6anis;

— «33/0BiNbHO» — HEMOBHE PO3KPUTTA CYTHOCTI nocTaBaeHoi npobnemun / nutaHHA (He meHwe 60 %
noTpibHoi iHpopMmalii), € 4OBONI CYTTEBI HEAONIKM Y BUKOHAHHI 3aBAaHHA — 12-14 6anis;

— «HEe3aJoBiNbHO» — 3aBAAHHA He BWKOHaHe abo BMKOHAHEe 3 AyXKe CYTTEBUMW HenoNiKaMu —
0 6anis.

KaneHaapHMMA KOHTPO/Ib: NPOBOAMUTLCA ABidi HA CEMECTP AK MOHITOPUHI NOTOYHOrO CTaHy BMKOHAHHA
BUMOT cnnabycy. YMOBOIO NO3MTMBHONO NEPLUOro Ta APYroro KaJieH4apHOro KOHTPOIB € OTPUMAHHSA He
meHuwe 50 % MaKCMManbHO MOXK/MBOrO HA MOMEHT BiAMNOBIAHOrO KaJIeHAAPHOrO KOHTPOO PENTUHTY.
CemecTpoBMiA KOHTPOJIb: 3a/1iK. YMOBW A0OMNYCKY A0 CEMECTPOBOro KOHTPO/IIO: BUKOHAHI i 3apaxoBaHi MKP
i po3paxyHKoBa poboTa, pe3yibTaTh NOTOYHOIO KOHTPOJIIO CKaAatoTb He meHLwe 36 6anis.

3p006yBaui, AKi BUKOHAM BCi YMOBW AOMNYCKY A0 3a/iKy Ta MaloTb PEUTUHIOBY OLiHKY 60 i 6inbwe 6anis,
OTPMMYIOTb BiANOBIAHY A0 HabpaHOro penTUHry OUiHKY 6e3 pogatkoBux BunpobysaHb. Cyma
penTuHrosmx 6anis, oTPUMaHMX 34006yBaYeM NPOTATOM CEMECTPY, NepPeBOAUTLCS A0 MNiACYMKOBOI OLHKK
3rigHo 3 Tabaunueto.
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AKWo cyma 6anis meHwa 3a 60, ane BUKOHAHI YyMOBM A0MNYCKY, 3400yBay BUKOHYE 3aNiKOBY KOHTPObHY
poboTy. Y ubomy pasi cyma 6aniB 3a 3a1iKOBY KOHTPOJIbHY Po60OTYy NepeBoAMTLCA A0 MNiACYMKOBOI OLHKK
3rigHo 3 Tabaunueto.
3p06yBauy, AKMN y cemecTpi oTpmumas binblie 60 6anis, ane 6arkae NiABULLNTA CBI pe3y/ibTaT, MOXKeE B3STU
y4yacTb Yy 3a/iKOBili KOHTPO/IbHIM PobOTi. Y uboMy pasi oCTaTOYHWI pe3ynbTaT CKAadaeTbes i3 banis,
OTPUMaHMX Ha 3aNiKOBiA KOHTPONbHIM POb6OTi.
3anikoBa KOHTPO/IbHa poboTa ouiHtoeTbes y 100 6aniB. KOHTPO/IbHI 3aBAaHHA Liel poboTn cKnagaroTbCA 3
4-x 3anuTaHb (80 25 6anis 3a KOXKHE 3aNUTaHHSA) 3 NepPeniKy, WO HagaHU y AoAaTKy A0 cunabycy. KoxHe
KOHTPO/IbHE 3aBAaHHA (3aNUTAHHA) OLIHIOETLCA 33 TAKMMU KPUTEPIAMU:

— «BigMiHHO» — noBHa Bignosiab (He MeHwe 90% noTpibHOI iHbOpMaLii, HagaHi BianoBigHi

06rpyHTYBaHHA Ta ocobuctmum nornag) — 23-25 Ganis;

— «pobpe» — AOCTaTHbO MoOBHA BignoBiab (He MeHwe 75% noTpibHOI iHPpopMaLii, € HesHauHi
HeTo4HocTi) — 19-22 6anu;

— «3a40BiNIbHO» — HENOBHa BiANoBiAb (He MeHwWwe 60% noTpibHOI iIHbopMaLLi, HAABHI AeAKi NOMUIKK)

—15-18 6anis;

«He3a40BiNbHO» — HEe3a40BiNIbHA BiAMNOBiAb, AKA HE BigNOBiAaE BUMOram A0 «3agosinbHo» — 0 6anis.

Tabnuvug BignoBigHOCTI penTUHroBmx 6anis OLiHKAM 33 YHIBEPCUTETCbKOIO LLKaAOI0:

Kinekicmes 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a[0BiNnbHO
64-60 JocTtaTtHbO
MeHwe 60 He3apoBinbHO
He BMKOHaHI yMmOBM J0MNyCcKy, 3a3HaveHi y PCO He ponyuweHo

9. [OopaTtkoBa iHpopmauin 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

LLIOTUXKHA BMKAaAa4emM NPOBOAUTLCA KOHCYNbTALLiA, Ha AKi CTYAeHTM MOXKYTb 3a4aBaT NMUTAHHA LWOA0
MaTepianiB 3aHATb, 3aBAaHb 3 AUCLUMAIHN.

BVMKOHaHHA po3paxyHKoBOi poboTn nepenbavyac naHyBaHHA, MNPOEKTYBAHHA | KOHTPOMIOBAHHA
napameTpiB poboTM OKpemux BMAIB 0ONaAHAHHA, TEXHIKM i TEeXHOJIOTIM 3aXUCTy HABKOMLLIHBLOTO
cepenoBuila. 3a00yBadyam HeobXigHO 3ZiMCHIOBATUM KOHTPO/b Ta OLUiHIOBaTU  edEeKTUBHICTb
NPUPOAOOXOPOHHMX 3aX0/iB i 3aCTOCOBYBAHMX TEXHONOTIN.

3aBAaHHA pO3paxyHKOBOI pobOTH y3roAKytoTbCa 3 BUK/IaZa4yeM i3 BpaxyBaHHAM nobakaHb 34006yBadviB.
3aBAaHHSA [0 PO3PaxyHKOBOI i NpuKnag 3HaxoaaTbes y Google Classroom 3 gucumniim.

Po6ouy nporpamy HaB4YanbHOI gucuunaiHu (cunabyc):
CknapgeHo npodecopom Kadenpm reoiHkeHepii, 4.nea.H., K.xim.H., npopecopom KodpaHosoto OneHoto BikTopiBHOWO
YxBaneHo Kadeapoto reociHxeHepii (npotokon Ne 19 sig 19.06.2024 poky)

MoropKeHo HaByanbHO-MeToAMUYHOW Komicieto HH IEE (npoTokon Ne 21 Big 25.06.2024 poky)
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Jopatok 1

Opi€eHTOBHMI Nepenik TeMaTUK NUTaHb, AKIi BUHOCATbCA HAa CEMECTPOBUIA KOHTPOJIb

1. OB6rpyHTYMTE OCHOBHI CcTpaTerii BUpiWEHHA Npobaemn yTBOPEHHA M HaKOMMYeHHA HebesneyHux
NPOMMCNOBMX Biaxoais. HaseaiTb NpuKNaaM NPakTMYHOI peanisauii ctpaTerin.

2. OxapaKTepusyinTe 3Ha4YeHHA peKynbTUBaLLi Ta eKoePeKTUBHOro BiAHOBNEHHA 3abpyAHEHUX TEPUTOPIN
Y BOEHHWM i NOBOEHHUI Nepiogn. OBrpyHTYMNTE iX PONb AK KNHOYOBOI CTpaTerii PO3BUTKY AepiKaBu.

3. MoACHITb ponb IHHOBALIMHMX NIANPUEMCTB Y po3pobui M BNpoOBaAKEHHI TEXHONOTIN ynpaBAiHHA
Bigxoaamu. Haseaitb npuKknagmn ycniwHUX pilieHsb.

4. Y 4yomy NOAAraE KOMMIEKCHWUIM nigxia Ao BupilWleHHA npobnemun yTBOPEHHA, MNepepobKn Ta
BMKOPUCTaHHA NOBYTOBUX, BUPOOHMUMNX, HEBE3NEeUYHUX XIMIYHUX Ta PaLioaKTUBHUX Bigxoais. ObrpyHTynTe
ePeKTUBHICTb IHHOBALIMHUX pileHb Yy Wik chepi.

5. PO3KpuiTE 3MIiCT KOHUENUii UMpKyIapHOi eKoHOMIKM «3R». O6rpyHTyiTe ii 3acTocyBaHHs y cdepi
ynNpasAniHHA Bigxogamu.

6. OxapaKTepusymTe OCHOBHI NPUHUMUMN iHHOBALIMHUX TEXHONOTI yNpaBAiHHA BiaXxodamu: MiHimisauina
YTBOPEHHSA, MaKCMManbHe nepepobieHHn, NOBTOPHE BUKOPUCTAHHA Ta €KoJIoriYHo besneyHa ytuaisauis.

7. NoAcHiTb, AK 3abe3neyvyeTbcs eHeproepeKTUBHICTb Ta pecypcoedeKTUBHICTb iIHHOBALIMHMX TEXHOOTIN
NOBOAMKEHHA 3 BigXo4amMu.

8. OOrpyHTYyiTE 3HAYEeHHA EKOHOMIYHMX MeXaHi3MiB OXOPOHM [JOBKINASA Yy 3MeHLWeHHi obcsaris
YTBOPOBAHMX BigxoAiB Ta 3ab6e3neyeHHi ix NOBTOPHOr0 BUKOPUCTAHHA.

9. OxapakTepusyiTe 0COBAMBOCTI CTBOPEHHA | OYHKLiOHYBaHHA iHOPACTPYKTYpPU MOBOAMKEHHA 3
Hebe3neyHMMM Bigxoaamu. HaseaiTb Nnpuknaam.

10. MosAcHITb, AK iIHHOBALMHI TEXHOMOrIi NOBOAXKEHHA 3 BiAXO04amMM BignoBigatoTb NPUHLUMMAAM CTanoro
PO3BUTKY Ta LUMPKYAAPHOI 3eN1€HOI EKOHOMIKW.

11. MpoaHanizyiTe BNAMB iHHOBALiMHUX TEXHOMOTIM Ha pecypco3beperkeHHA, 3HUMKEHHS PiBHA
3abpyAHEHHA OOBKINNA TA NOKPALEHHA AKOCTI YXUTTA HAaCENEHHA.

12. OxapaKTepu3yinTe KOHLENLiO, NepeBarn Ta BUAN CMCTEM pPO3A4inbHOro 36MpaHHsA Bigxoais. Haseaitb
NPUKIAAM IX BNPOBAAMKEHHSA Y Pi3HMX KpaiHax CBITy.

13. NoAcHiTb NpuHUMNN Pob6OTU IHHOBALLIMHMX TEXHONOTiIM copTyBaHHA Biaxoadis. OBrpyHTylTE posb
LUTYYHOrO IHTENEKTY Y Ui cdepi.

14. MNMpoaHanisyiTe MOKAMBOCTI 3aCTOCYBAHHA MarHiTHUX, €N1EeKTPOCTAaTUYHMX Ta ONTUYHUX CEenapaTopis
AN COPTYBAHHSA BiAXOA,iB.

15. OG6rpyHTYMTEe [AOUiNbHICTb BMKOPUCTAHHA aABTOMATM30BaHWX cUCTeM 36MpaHHA | COPTyBaHHA
nobyToBMX i NPOMMC/IOBMX BiAgxoaiB. HaBeaiTb NpUKAaAn cy4acHUX pilleHb.

16. MNoACHITL NPUHLUMMAKN IHHOBALLIMHNX TEXHO/OTIN TPAHCNOPTYBAHHA BiAXOAIB 3 MiHIMAaAbHUM BNAMBOM
Ha A0BKiNNA.

17. OxapaKkTepusymnTe nepeBarn BUKOPUCTAHHSA eNeKTPOTPaHCNOoPTY Ta ribpnaHnx TpaHCNOPTHUX 3acobis
ONA nepese3eHHA Bigxoais.

18. MOACHITb KOHCTPYKLiNMHI 0COBAMBOCTI BaKyyMHUX CUCTEM TPaHCNOPTYyBaHHS BigxoAais. OUuiHiTb iX
e(deKTUBHICTb NP 3aCTOCYBAHHI Y MiCbKOMY CepeaoBMULLi.

19. OxapakTepusyinTe NpuMHUMN PobBOTM NHEBMATUYHMX CMCTEM TPAHCMOPTYBaHHA Biaxoais. HaseaiTb
NPUKNAAM X BNPOBAAXKEHHA.
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20. O6rpyHTYyNTE AOULINBHICTb BUKOPUCTAHHA KOHTEMHEPHMX nepeBe3eHb Biaxoais. OxapaKTepusynte
nepesarv Ta Hef0NiKM LbOro cnocoby nepese3eHHs.

21. MoAcHiTb, AK BMKOPUCTAHHA GPS-TexHonori 3abesneyye MOHITOPUMHI | KOHTPOAb MapLIpyTiB
TPaHCNOPTYBaHHA BiAxo4is.

22. OxapaKTepusymTe CUCTEMN MOHITOPUHTIY | KOHTPOJIIO 33 36MPaHHAM Ta TPAHCNOPTYBAHHAM BiAXOAiB.
HaseaiTb NnpuKnagm ix BNpoBaaXKeHHA.

23. MpoaHanisyiTe mexaHiuyHi meToam nepepobku BigxoAais. MoACHITL ix nepeBarn Ta 0OOMerKeHHs.

24. OxapaKtepusyihTte ©i3nMKo-XiMiYHi meToan nepepobku Biaxopgis. OO6rpyHTyiMTe iX NpaKTU4YHe
3aCTOCYyBaHHA.

25. MNoAcHiTb NpuHUMN PoboTM NiPONI3HMX YCTAaHOBOK. OxapaKkTepusyinTe iHHOBaLiHI KOHCTPYKUii Ta
MEeTOoAM A00YMCTKU NiPOJI3HOro rasy.

26. MNMpoaHanisyiTte TexHonorito ra3mdikauii Biaxoais. OxapakrepusyinTte iHHOBaLiHI ra3oreHepaTopun Ta
METOAN OUYMULLEHHA CUHTE3-rasy.

27. TNoAcHiTb npouec aenonimepusauii nonimepHux Bigxoais. HasBeaitb npuknagM iHHOBALIMHUX
KaTani3aTopis Ta MeToAiB genonimepusadii.

28. OxapakTepusyinTte bionoriyHi metoam nepepobkm Biaxoais. MpoaHanizynte iHHOBALiNMHI TEXHONOTIT
KOMMNOCTYBaHHSA, aHaepobHOro po3KnagaHHA Ta pepmeHTauii.

29. MNOACHITE NPUHUMNKU CTBOPEHHA aNbTEPHATUBHMX NAAMB HA OCHOBI HEKOHAMUIMHMX i BTOPUHHMX
eHepropecypcis. OxapaKTepusyiiTe ix BNaCTUBOCTI.

30. MpoaHanisyite bionoriyHi meToan nepepobKU BiAXOAIB ANA OTPMMAHHA OPraHidyHMX fo6puB Ta
eHeprii. ObrpyHTyMTE iX Nepesaru.

31. OxapaKTepusyiTe npoLec cnantoBaHHA BigxoAais. O6rpyHTYNTE 3HAYEHHA IHHOBALIMHUX KOHCTPYKLN
CMITTECNANOBAIbHMX 3aBOAIB Ta METO/iB OUYMLLLEHHS ras3iB.

32. MoAacHiTb npuHUMN poboTM nNasmMoBUX peakTopiB. OxapakTepusyihTe TEXHONOrI0 NAa3MOBOI
rasndikauii Bigxoais Ta MeToAM OUNLLEHHA CUHTE3-Ta3y.

33. MpoaHaniaynte MOMXKAMBOCTI OTPMMAHHA TEMJIOBOI Ta €NEKTPUYHOI eHeprii Npu eHepreTUYHIN
yTunisauii siaxoais. Haseaite npmknaaum.

34. OxapaKTepusyihTe OCHOBHI €KOANOoriYHi npobnemn BINCbKOBO-MPOMMUC/IOBOrO KOMMJIEKCY Ta
BUKOPUCTAHHSA BIMCbKOBOI TEXHIKM.

35. MpoaHaniaynte YNHHUKN BNAMBY BiiCbKOBO-MPOMMUC/IOBOIO KOMM/IEKCY Ha KOMMOHEHTU aTMocdepH,
rinpocdepu Ta nitochepun. Haseaitb NpuUKknaan.

36. OxapaKTepu3yinTe HaCNiAKM TEXHOreHHOro 3abpyAHEHHA AOBKINAA ANA 340P0B’A NtoaeN.

37. MNoAcHITb BNAMB paaiauifiHOro Ta eNeKTPOMArHiTHOro BUMNPOMIHIOBAHHA HAa €KOCUCTEMM i NOANHY.
OxapaKTepusyiiTe OCHOBM pagialiiMHOi 6e3neKkn BilCbK.

38. O6rpyHTYITE HEOBXiZAHICTb 3aXUCTY HAaBKOIMLIHLOTO NPUPOAHOro CEPEeAOBULLA MNif, YaC BOEHHUX AjiN.
HasegiTb NpuKnagm NpakTUYHNX 3aX04,iB.

39. OxapaKkTepusyinTe MiXKHapPOAHiI CTaHAAPTWU Ta 3aKOHOAABCTBO Y chepi NOBOAKEHHS 3 Bigxoaamu, y
TOMY YNCAi BiAXOA4aMU BiHN.

40. NoscHiTb ponb OOH y KoopanHaLii Mi*KHapOAHWX 3YCMAb LLOAO NOBOAMKEHHSA 3 BigXxoAamMu BilHW, iX
3HELKOAKEHHA Ta 3HULLLEHHA.

41. MNpoaHanisyiTe iHHOBALiHI MeToAM 3HEeLWKoAXKeHHA Hebe3neyHnx 6oenpunacis. HaBeaiTb Npukaaan
ix 6e3rneyHOro 3acTocyBaHHs.
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42. OxapaKTepusyinTe TEXHONONIYHI pilleHHA ana yTunisauii 3abpyaHeHOi paaioHyKnigamu BiNCbKOBOI
TEeXHIKM Ta BiAXoAiB, WO MICTATb PALiOAaKTUBHI PEYOBUHMN.

43. MOoACHITb 3Ha4YeHHA nepepobKn BigXOAiB BiMHM AK 3acOby eKOHOMIi pecypciB i 3MEHLWEeHHA PiBHA
3abpyagHEeHHA A0BKiNNA.

44. OxapaKTepusyinTte TeXHONOrii BUNYYEHHA UiHHUX KOMMOHEHTIB 3 BiaxoaiB BiltHW. OO6rpyHTYNTE
MO/IMBOCTI IX MOBTOPHOIO BUKOPUCTAHHA.

45. MOoACHITb NPUHUMNM 3aXOPOHEHHSA BiaxoAais BiNHW. OBrpyHTYMTEe BUMOrM A0 6e3nekun Ta eKoorvYHOro
KOHTPOIO.
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