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2. AHOTAIIS

OmHMM 13 BaXKJIMBUX MUTaHb €HEPTETUYHOI MOJITHKU KpaiH €Bpocoro3y Ta
Ykpainu € E€KOHOMHE BUKOPUCTaHHS €HEPrOHOCIB. Bucoka
€HEepProePeKTUBHICTh 3aCTOCYBAaHHS CHUCTEM TeIlo3a0e3nedyeHHsl B Oy IUHKAX
JIOCSITAEThCST 32 PaXyHOK BUKOPHUCTaHHS 1H(padyepBOHMX HarpiBayiB Ta
COHAYHUX TIOBITPSHUX KOJIGKTOPIB JJIsi OMNAJEHHS, COHSYHMX BOJSHUX
KOJICKTOPIB JJIsi TapsS40ro BOJONOCTAYaHHs, TPH BUKOPUCTAHHI COHSIYHUX
naHesel Ta BITPOTreHEPATOPIB JUIsl OTPUMAHHS €JEeKTPUYHOI eHeprii. SkicHe
pEeryjioBaHHs  MOTY>KHOCTI  1H(QpPAuyepBOHOTO  HArpiBaya, OTPUMaHHS
€JIEKTPUYHOI €HEPTii NUITXOM BUKOPUCTAHHS HETPAIULIINHUX JXKEPEIT eHeprii,
30KpeMa COHSYHOI Ta BITPOBOI Ja€ CyTTE€BUN €KOHOMIUHUHN €(EKT, CIpHsE
30€peKEHHIO MAJMBHO-CHEPreTUYHUX PECYpCIB Ta IMOKpallye CTaH

HAaBKOJIMIIHBOI'O CCPCAOBHUIIIA.



3. CTAH ITPOBJIEMUA
B ocranHni poku B YkpaiHi 0COONMMBOI aKTyaJbHOCTI HaOylu MHUTAHHA

OILIA/JJIUBOTO BUKOPUCTAHHS TMAJIMBHO-CHEPIeTUYHUX PECYpCiB, M0 €
BAKJIMBOIO CKJIAJIOBOIO HAI[IOHAJIbHOI Oe3Meku. SKIo CIOoXUBaHHS €Heprii
JOCATHE MEBHOTO MaKCHMAaJIbHOTO PiBHS, TO JIepKaBa OMHHUTHCA Yy TOBHIN
CHEepPreTUYHIN 1 (iHAHCOBIM 3ajeKHOCTI BiJ 1HIIMX KpaiH. IlocmimoBHa
iHTeHcudiKallisa OyaIBHUIITBA, MOAJBIINNA PO3BUTOK MPOIIECIB aBTOMATH3AII{
BUMAara€ paiioHAJIHLHOTO 3a0€3MEUEHHSI EHEPropecypcamu  KUTIOBUX
00’ekTiB. Sk BiloMO, YKpaiHa CIOXHBae TpupoaHoro razy — 36,9% Tta
kam’siHoro Byrimisa — 20,4% ycix 3amaciB TpaauidHuX xepen eneprii. [Ipu
3pOoCTarouiil eHepreTUyHid Kpusl B YKpaiHi, BUCOKMX I[IHAaX Ha IaJIMBO
dbyHKIIOHYBaHHA OyIWMHKIB 0€3 BIPOBA/HKEHHS  E€HEpPro3depiraroumx
TEXHOJIOT1 CTaJl0 HEMOXKJIMBUM. TOMY aKTyaJlbHOIO € PO3pO0Ka HOBHX
KOMITJIEKCHUX PIII€Hb, BIPOBAKEHHS SKUX JI03BOJIUTH 3HAYHO CKOPOTUTHU
BTpaTU TEIUIOTH MpU ONAJCHHI mnpuMilleHHA. EdexTtuBHUM crnocobom
3a0e3MeYeHHs] TEeMIIEpaTypHOTO peXUMy OyIWHKY € BHKOPUCTAHHS
SJICKTPUYHUX 1H(PAYEPBOHUX HATPiBaUiB, K1 HAOYIIM MIUPOKOTO MOIIUPEHHS
cepejl cucTeM 3abe3reueHHs MiKpOKIiMaTy. IX CyTTeBa mepesara IOJsrac B
TOMY, 10 OTIAJTFOIOTHCSA JIUIIIE T1 30HU MPUMIIIIEHHS, e 00IrpiB € HEOOX1THUM.
TakuM YWUHOM, CTa€ MOMKIIMBUM IUIECCIPSIMOBAHE YACTKOBE OIATIOBAHHS
PI3HUX 30H MPUMIIIEHHS a00 OKpeMux Miclb. Bucoka eHeproeekTuBHICTh
3aCTOCYBaHHS CUCTEM TEeI103a0e3MeueHHs B OyJMHKAX TOCSITaEThCs HE JIUIIE
32 PpaxyHOK BHMKOPHUCTAHHS JIOKAJIBHOTO HArpiBy 1H(QpauyepBOHUMHU
HarpiBayamM#, a ¥ TaKOX TNPU BUKOPUCTAHHI COHSYHHUX KOJICKTOPIB Ta
BITPOTEHEPATOPIB JUIsl OTPUMAHHS €JIEKTpU4HOi eHeprii. Jlms ¢oHOBOTO
OOIrpiBy MPUMIIIEHHS Ta YacTKOBOI'O 3HATTS HABAHTAXKEHHA 3 CHUCTEMHU
OMAJICHHS BHUKOPHUCTOBYIOTHCS TOBITPSHI COHAYHI  KoJektopu. Jlms
3a0€3IMeUeHHs] JUHAMIYHOTO TEIUIOBOTO PEXUMY B MPUMIIICHHI 1 3MIHH
TEeMIIepaTypy MOBITPS TOJI, KOJU 1€ HEOOX1JHO, 3aCTOCOBYETHCS CHUCTEMA

aBTomMaTu3aiii. SIKiCHE perymroBaHHS TIOTYXXHOCTI  1H(GpPaYepBOHOTO



HarpiBaua, OTPUMAaHHS E€JEKTPUYHOI EHeprii MUIIXOM BUKOPUCTAHHS
HETPaTUIIIHUX JDKEepeNn eHeprii B KOMIUIEKCI 13 eHeproeeKTUBHUMHU
CHCTeMaMH KEpyBaHHS Ja€ CYTTEBHA EKOHOMIYHHUH €QeKT, CHpuse
30€peKEHHIO TNAJIUBHO-CHEPIeTUYHUX PECYpCiB Ta TOKpAIlye CTaH

HAaBKOJIMIIHBOI'O CCPCAOBHUIIIA.

META I OCHOBHI 3ABJIAHHA [TPOEKTY

Meta _ mpoekTy - TEOpeTHYHe OOTpyHTYBaHHS Ta  po3poOka
eHeproe()eKTUBHUX CHUCTEM TEIUIO- Ta eHepro3ade3mneueHHs kopryciB HY
«JIpBiBChKa TMOMITEXHIKa», M0 0a3ylOThCS HAa pecypco30epiraroumnx
TEXHOJIOT1SIX 13 3aCTOCYBaHHIM aJIbTEPHATUBHUX JIXKEPEIT €Heprii.

OcHOBHI 3aB1aHHSA NPOEKTY:

— aHaJi3 ICHYIOUHMX CHCTEM ONAJICHHS TMPUMIIICHb Ta €HEeProe(peKTHBHUX
3aXO0/1B MO0 MOKPAIIEHHS TEIJIOBOTO PEXUMY B HUX;

— a”ami3 npoueciB (GOpPMYBaHHS TEIJIOBOTO PEXKUMY B JKUTIOBOMY
NpUMILIEHH] Ta po3po0Ka pPO3paxXyHKOBOI MOJeNl 1H(payepBOHOTO
HarpiBauva;

— MPOBEACHHS MOJEIIOBAaHHS TapaMeTpiB  TEIUIOBOTO PEKUMY B
IPUMIIICHH] TIPU 3aCTOCYBaHHI 1H(PpauepBOHOrO HarpiBaya 3 CUCTEMOIO
aBToMaTH3arii;

— KUIBKICHUM aHai3 TMOCE30HHOTO Ta PIYHOTO HAIXOJKEHHS COHSYHOT
pamiariii Ha TepUTOPi0 YKpaiHU, 30KpeMa B ONATIOBAILHUN TIEPIOT;

— MPOBEACHHS JOCIII)KEHHS TEIUIOTEXHIYHUX XapAKTEPUCTUK MOBITPSHOTO
COHSIYHOTO KOJIEKTOPA, & TAKOX TETUIOBOTO CTAHy B MPUMIIICHHSIX;

— MPOBEACHHS TCOPETUUHUX Ta EKCTICPUMEHTAILHUX JTOCHII)KEHb OCHOBHHX
TEMJIOTEXHIYHUX XapPaKTPEUCTHK BOASHOTO COHSYHOTO KOJIEKTOPA;

— MPOBEACHHS TEOPETHYHHUX PO3PAXYHKIB COHSYHOTO KOJICKTOpa Ta
BiTpOT€HepaTopa JUIsl BUSBICHHS ONTHUMAaJIbHUX KOHCTPYKTHBHO-
TEeXHIYHUX pillieHb 32 MakcumanbHoro KK/I;

— JOCNIJDKEHHS ~ JTaHUX  QJbTEPHATUBHUX  KOMOIHOBAaHHUX  CHUCTEM

TeIJIONOCTa4aHHs eHeproe()eKTUBHUX OyA1BEIb B KOMILJIEKCI;



— B)KMBaHHS 3aXOMiB 3 IOKPAIICHHS EKOJOTIYHOTO CTaHy BUPOOHHIITBA
IIUISIXOM BUKOPUCTAHHS HETPAAMIIIHUX JHKEPEIT EHEePrii;

— 3MICHEHHS EKOHOMIYHUX TIOpPIBHSIHb COHSYHOTO KOJIGKTOpa Ta
BITpOTEHEpATOpa 3 ICHYIOUNMH Ha PUHKY;

— y3arajbHEHHS pe3yJbTaTiB JOCTIIHKCHHS, OTPUMAHHS aHATITUIHUX Ta

rpadiyHUX 3aJIC)KHOCTEH.

5. ETAIIM POBOTU

Hasga eramy 3micT eTanmy Tepmin OuikyBani
BHKOHAHHS pe3yJibTaTu
2 3 4 5
Teopernuni [IpoBeieHHS TEOPETUUHUX OtpumanHs
JIOCIIIKEHHS Ta PO3paxyHKIB Ta TEOPETHYHHX JaHUX
aHATITHYHI MOJICITFOBaHHS pOOOTH poboTtu
pO3paxyHKH iH(paYepBOHKUX HArpiBaviB iH(ppadepBOHUX
HarpiBayiB Ta CUCTEM
Ha 1X OCHOBI
JlaGopatopHi [IpoBenenns y OTpuMaHHs PO3NOALTY
JIOCITIIDKEHHS 1ab0paTOPHUX YMOBaX TEeMIIepaTypH MOBITPS
I kBapTan
1H(payepBOHOTO JIOCJIIJDKEHb TeMITepaTypu B MIPUMIIIIEHH] NTPU
. . . . 2018 p. .
HarpiBaua MOBITPS B IPUMIIIEHHI MTPH 3MIHHHX TEIJIOBHX
3MIHHIHN TerI0Bil MOTYKHOCTSX
MOTY>KHOCTI HarpiBaya Jijis
1H(ppauepBOHOTO 3a0e3meyeHHs
HarpiBaya, JOCIiKEHHS TEMIIEPATYPHOTO
SKICHOTO PETyIIIOBaHHS peXUMY
MOTY>KHOCTI CUCTEMOIO
aBTOMAaTH3alii
Teoperuuni Ta [TpoBeneHHS TEOPETUUHUX OtpuMaHHs

eKCIIePUMEHTAJbHI | Ta eKCTIEPUMEHTATBHHIX TEOPETUYHHX JTAHUX
TTOCJIIIKEHHS JIOCJTIJDKEHD ITapaMeTpiB poOOTH TTOBITPSHOTO
TEIJIOTEX1YHUX TEIJI0HOCIS, TSIJIOBOTO Ta BOJASHOTO
XapaKTEPUCTHK CTaHy B IIPUMILICHHI, 1110 COHSYHOTO
MOBITPSIHOTO Ta CTBOPIOETHCS TOBITPSIHUM KOJIEKTOPIB.




BOJISTHOTO COHSIYHUM KOJICKTOPOM. OTpumMaHHs
COHSIYHOTO TeMIepaTypu
KOJIEKTOPIB TETIOHOCIS 33 3MIHHUX
(dakTopiB
JIOCIT PKCHHSL.
OTpumanus
LIBUIKOCTI Ta
TeMIIepaTypu TOBITPSI
B 00’€Mi JIOCITiTHOTO
MPUMIIICHHS.
Teopernuni [TpoBeneHHs TEOPETHUHUX OTpuMaHHS TUTOMOT
JIOCJIIIKEHHS JIOCJTIJDKEHDb PI3HUX TEIIOBO1 MOTYKHOCTI,
COHSIYHOTO KOHCTPYKTUBHUX PIllICHb KoedilienTa KOPHCHOT

KOJICKTOpa Ta

COHSTYHHX KOJICKTOPIB Ta

i, HallePeKTUBHIIIIX

BITpOT€HEpaTopa | BITPOTCHEPATOPIB AJIS peXKUMIB i
BUPOOHUIITBA II kBapTan | 3anMponOHOBaHUX
CIIGKTPOCHEPTII SIK JKepera 2018 p. KOHCTPYKTUBHHUX
TerJia iHGpadyepBOHUX pIIIEHb CUCTEM
BUIIPOMIHIOBAYiB €JIEKTPOTIOCTaYaHHS Ha
0a31 COHAYHUX
KOJIEKTOPIB Ta
BITPOTEHEPATOPIB
Po3pobnenns Po3po6nenns npaktuunux | 11 BcranosnenHs
MPAKTUYHUX peKoOMeH Il KBapTaJ BiJIMOBIAHOCTI
pEeKOMEeH Tl Hale(peKTUBHIINX 2018 p. TEOPETHYHHUM JTaHUM
KOHCTPYKTHUBHHX PIIlICHb TETUTOTEXHIYHUX
KOMOIHOBaHHUX COHSYHHX XapaKTePUCTHK
KOJIEKTOPIB Ta 3aMpOMOHOBAHUX
BITPOTEHEPATOPIB Ta KOHCTPYKTUBHUX
CHCTEM KEepyBaHHS, IO pieHs KOMOIHOBaHHUX
OTpUMaHi Ha OCHOBI COHSIYHUX KOJIEKTOPIB
TEOPETUYHHX JTAHUX Ta BITPOTeHEpaTOpPiB
Exonomiuni CriBcTaBiIeHHS 111 OneprxaHHS TEXHIKO-
OOIpYHTYBaHHS pe3yNbTaTiB EKOHOMIUHUX | KBAPTAJ €KOHOMIYHUX
PO3paxyHKIB 2018 p. XapaKTePUCTHUK
eHeproe(eKTUBHOI 3aMpOMOHOBAHUX




CHCTEMH 1H(ppauepBOHOTO
OMaJICHHS 3 3aCTOCYBAHHSAM
HETPaJULIHHUX JHKEpe

eHeprii

CHCTEM,
HiATBEPIKEHHS
€KOHOMIYHOL
€(heKTUBHOCTI
3aCTOCYBaHHS
BITPOT€HEPATOPIB Ta
CHCTEM 3 aKTHBHUM
BUKOPUCTAHHSIM

COHSTYHOT SHepTii JyIst

AJIbTCPHATUBHUX JIPKCPEIT

eHeprii.

BUPOOJICHHS
€JICKTPOCHEpPTii
5 | Cucremarusariis O0’eqHaHHs pe3yNbTaTiB v Bukopucranus
Ta pEeKOMEHJAMii | TOCIiKEeHb B €UHY KBapTaJj pe3yJbTaTiB
10/10 HAyKOBO-TEXHIUHY 2018 p. JOCTIKEHD B
BITPOBAKCHHS METOMKY KOHCTPYIOBaHHS, HaBYaJIbHOMY TIpOIIECi
pe3yNbTaTiB PO3paxyHKY, ONTUMI3a1ii Ta P BIIPOBAIHKCHHI1
MIPOCKTY Ta aHaIi3y peabHOT CHCTeMHU
eHeproe(eKTHBHOI Teru103a0e3neueHHs
CUCTEMH OYIUHKY.
Ter03abe3neyeHHs
OyauHKY Ha 0a3il

6. OUIKYBAHI

ICHYIOUNX AHAJIOI'IB
Y pe3yabTaTi__peadizauii_rpaHty 0yae po3po0iieHO, JTOCTIIKEHO 1

PE3VJIbTATU BHUKOHAHHA TIIPOEKTY, BIAMIHHICTH BIJ

BIOCKOHAJICHO eHepFOG(i)eKTI/IBHy CUCTCMY TEmI03a0e3IeueHHs] B JKUTJIOBUX

OPUMIIICHHSX, 110 0a3yeThCs HAa €HEProOlIaJHUX TEXHOJIOTISX 13 3aCTOCYBAaHHAM

aNbTEPHATUBHUX JKEPEN €HEepTii, 30KpeMa €Heprii BITPYy Ta COHIIS; PO3IIISTHYTO

MpPaKTUYHI MUTAHHS 3aCTOCYBaHHS JaHUX CHCTEM Ta ONTUMI3allisl JaHUX PIIICHb

aNbTEPHATUBHOTO €HEPrornocTayaHHs Oy/1Belb.

Bix BUKOHAHHS NPOEKTY OYIKYIOTHCH HACTYIHI Pe3yJIbLTATH:

- OTpUMAaHHS MPaKTUYHUX OOTPYHTYBaHb

3aCTOCYBAHHsA CHUCTCMHU

1H(pauepBoOHOTO ONaIeHHs B OyAnHKaX. Taki cucTeMHu OCTaHHIM 4YacoM

HaOyBalOTh BCE OUIBLIOrO0 TOLIMPEHHS B YKpaiHi

1 KpaiHax



€sponericskoro Cotozy;

PO3pOOIEHHS! METOJUKU PO3PAXYHKY MapaMeTpiB TEIIOBOTO PEKUMY i
CHUCTEMH OINaJeHHS IPUMIIICHh 1HPPAYECpPBOHUMU HarpiBayaMu Ta
MOBITPSIHUMU COHSIUHUMU KOJIEKTOPAMH;

MPOBEJCHHS TEOPETUYHUX JOCTIKEHb Ta OJEPKAHHS YIOCKOHAICHOT
KOHCTPYKIIli eHeproeeKTUBHOI CHUCTEMH OITAJICHHS OYIWHKIB 3
BUKOPUCTAHHAM aJIbTEPHATUBHUX JIKEPEN €Heprii, 30KpemMa eHeprii
COHIIS Ta BITPY;

MIATBEPIKCHHS €KOHOMIYHOI e(eKTUBHOCTI 3aCTOCYBaHHS
BITPOT€HEPATOPIB Ta CUCTEM 3 BUKOPUCTAHHSAM COHSYHOI €Heprii Juis

Teri03abe3neyeHHs: Oy IUHKY.

BiagMiHHICTDL BT iCHYIOUMX AHAJIOTIB MOJATac B HACTYITHOMY:

po3pobsieHa METOIMKA PO3PAXyHKY IMapameTpiB TEIJIOBOTO PEXHUMY,
AKa YITKO OMHCYE MPoOIeMaTUKy 3a0e3nedueHHs] KOM(GOPTHUX YMOB B
OyIuHKaXx;

3MEHILICH] KaliTajlbHl Ta eKCIUTyaTalliifHi 3aTpaTy;

MO>KJIMBICTh BIIAIITYBaHHS 1aHOT CUCTEMHU K P HOBOMY OYIIBHHUIITBI
TaK 1 Ha ICHYIOUUX OY/IIBIISAX;

MPAKTUYHICTh Y BUKOPUCTAHHI Ta JIETKICTh B MOHTaXI;

MOJaHO CUCTEMY 1H(PpauepBOHOTO OMAJICHHsS Ha 0a3i €HEProoIaHUX
TEXHOJIOT1M 13 3aCTOCYBaHHSIM aJbTEPHATUBHUX JIKEpEN EeHeprii
eHeproe()eKTUBHUX OyaiBeIh B KOMIUIEKCI 13 €HEpProe(eKTUBHOIO

CUCTEMOIO KepyBaHHS.

7. INPAKTUYHE BUKOPUCTAHHSA PE3VJIBTATIB

Pe3ynbraTu 1aHoi poGOTH MOXYTh OyTH BUKOPHUCTAHI:

Ha

cTanili TPOEKTYBaHHS CUCTEM 1H(QPAYEepPBOHOTO OMAJCHHSI B

MPUMIILICHHSX;



- Ha cTajli MPOEKTyBaHHSA TeEIIOKOJIEKTOpIB sl onaieHHs, ['B Ta
BUPOOHUIITBA €JIEKTPOCHEPT,

- MpH aHami3l IMOTEHIaly COHSYHOI €Heprii 3a OIlHKK e(EeKTUBHOCTI
BCTAHOBJICHHSI COHYHUX €HEPTOCHUCTEM;

- METOJMKa PO3pPaxyHKY BHUKOPHCTOBYETHCS MPU 1HKCHEPHUX PO3PAXyHKAX
CUCTEM Terio3ade3neyeHHs OyJAMHKY 3 BUKOPUCTAHHSM albTEPHATUBHUX
JUKEpeIT SHEpPrii y HaBYaIhbHOMY TIPOIIECi;

- MpU PO3PAXyHKYy CUCTEM TEIUIONOCTayaHHs OyIHUHKIB 3 1H(padyepBOHUMHU
HarpiBayaMu Ta CUCTEMOIO aBTOMAaTH3aIlli;

- TpU PO3PaxXyHKy aJdbTCPHATHBHUX JDKEPEN C€Heprii i OTpHUMAaHHS
CIICKTPOCHEPTI;

- TpU  BIOPOBAPKCHHI  pEATbHOI ~ CHCTEMH  TEII03a0e3leueHHs 3
BUKOPUCTAHHSAM HETPAAUIIINHUX JIKEPEI eHeprii B Oy IMHKAX.

- MakeT eHeproedeKkTUBHOI OY/iBIII 3 3aCTOCYBaHHSM 1H(GpaYepBOHUX
HarpiBayiB, COHSYHMX KOJIEKTOPIB Ta BITPOTE€HEPATOPIB 3MOXKE €()EKTHUBHO
BUKOPUCTOBYBAaTUCS B SKOCTI BHUXIJIHOI MOAENI [JIsl MOJAJBIIOrO
YIOCKOHAJIEHHS Ta CTBOPEHHS HATYPHUX 00’ €KTIB.

3a TEMaTHKOIO TPOCKTYy BXKE CTBOPEHO YCTAaHOBKH IS TEOPETHYHUX Ta
7a00paTOPHUX JOCHIDKEHb CHCTeM 1H(GPAdYepBOHOTO OMAaJeHHS, YacTKOBE
JOCHIDKCHHSI TIOBITPSHMX Ta BOASHUX COHSYHUX KoOJIeKTOpiB. IIpoBeneHo

TEOPETUYHI PO3PAXYHKHU Ta HAITMCaHA KOMIT FOTEpHA ITporpama.

OBIPYHTYBAHHS C®EP JIAJIBHOCTI KOKHOI'O 3 BUKOHABIIIB
HNPOEKTY

«Pecypco3zoepizatoui mexnonozii 0na menno- ma enepzozadesnedennsn 12 kopnycy
Hauionanwvnozo ynigepcumemy «/Ivgiecoka nonimexnika»»»

Cucrema Teruo3abe3nedyeHHs OyIiBil  €IEKTPUYHMM  1H(QpayepBOHUM
HarpiBadeM 3 3aCTOCYBAaHHSIM HETPAAULIWHUX JKEpeN eHepTii SBJse COO0I0 CKIaIHY
HUTicHy cucteMy. Lle 00yMOBUIIO HEOOXITHICTH 3alTy4eHHS 10 BUKOHAHHS TPAHTY
(daxiBIliB pI3HUX Taly3ei HayK.

[IpoBeneHHSAM  JOCHIPKEHb OCHOBHHMX TEIJIOTEXHIYHMX XapaKTEPUCTUK
HOBITPSHUX COHSYHUX KOJEKTOPIB 3aiiMaTUMEThCS KaHJ. TeX. HayK, aCHCTEHT
Kadeapu TeriorazonocTayaHHs Ta BEHTWIILIT [HCTUTYTy OyIiBHUIITBA Ta 1HXEHEPIl
noBkiia Kozak Xpuctuny PomaniBay. Take pimeHHs oOyMOBI€HE HasBHICTIO Y
BKA3aHOTO BHUKOHABIl HABUKIB pO3PAaxyHKY, IPOEKTYBaHHS 1 BUTOTOBJICHHSA



KOJICKTOPIB, 11O JIO3BOJIMTL PO3POOHTH Ta JIOCHLIMTH pOOOTY €KCHEPHMCH TUILHOIO
3paska eHeproe(exkTHBHOT Oy1iBJII 3 IHPPAUEPBOHUMH HAlPIBAHAMI Ta COHHIIMI
KOJEKTOpPaMHU, MPU3HAYCHUMH T BHPOOHHULTBA CJICKTPOCHEPIIT.

KepiBHHK npoekTy,

KaHd. TCXH. HAYK Kozak X.P.
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