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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

Boaogumup KAJIMHOBHUY,
Csdzso O fteOo dz' dagdzv wff ' dz€ g
Codztco O dzZOcdzv HiBats™ t©WOHd s1 [JJ It ¢r e d
Hdte] SIstste 111 ¢sOtOlIs
3. 1 sdzls©e O, , d3.u oS iz
AnaroJiii BIOBUYEHKO,
ftejLdHjdls " d&zCd BLEts
3. sdLO O’ dz
FOpiii XOMOIII,
Hdtej SIstste s [ [t crtwesetsBdy’ $d2 W O-
. [teSEBEGEY dz

15 POKIB ILJIIJTHOI CHIBIPAIII CIILIKHA BYPOBUKIB YKPAITHU
I3 JPOTI'OBUIBKUM KOJIEJUKEM HA®THU I T A3Y

OaHumM | 3 roN0BHMUX Hanpsami B N1 A NbHOC
BCcCebi UHMIN PoO3BUTOK -KiB amii afBi vKufeUH HAsSH Oar cOB i TTaH |
daxi By B, A1 ANbHI CTb N WKWK BIVOBY eAlBHMHM, |
paui oHanbHUM BUKOPUCTAaAaHHAM noTeHUI any
HaBKONNWIWHbBOTIO CepepgoBMuLUa.

Aporob6buyubkKunMim HaPTOBUN TexXHIiI KYyM, OAWNH
cniBnpauyi I3 Cninkow 6YypoBUKI B YKpal HWN.

Y KBIi THI 2009 ypoopgor oHan odia yioHYy Kni
PO3Bi AyBallbHOTIO TEeEXHIKYMY (™. KoOpHMH
TEeMy: «CT aH T a nepcnexKkTMUWBMU BOOCKOHA aI/NE
6ypoBoOIi cnpaBu>», B A E @ il Baeamp yO-REIT
®p a HCKbi KBO T O JOHeUubKOT O i AHIi nponeTpoBC
Kui BcbKOT O reosnoroposBi gyBanbHOT O,
reonoroposBi gfyBanbHOro Ta [OporobuuybkKkor
HayKy npepagcrtaB/iAaB | HCTUTYTHWMH,aJA SR EZ B
Bnapagy fepxaBHa reonori yHa cnyxba KIVkpa
«Ki poBreonori ga», OAPIT M «Ii BHIi Yyreonori 1
ekcnegunuyi a Ta KuisBcbka 6ypoBa naprTti a);
Bi A Aporood6uuybKOro/gitTex@akiTmyBmMy WYad@pwl B

HaB4YyanbHUM BUpobHMUTBOM M. €. [MeTneBuuY.
T a 4i TKO BMU3HAUYeHI HayKOoOBO OO6rpPYyHTOB:
ni 4T OTOBKWN dbaxi Bui B 6ypoBOI cnpaBuW Ha
KBlagi Kaui T, akKi B CydYacCcHMUX yMmMoBax 3anwuu



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

Mepwe Bi oBIi AyBaHHA TexHIKYMY pener a

2010 p. Mi o 4ac 3ycTtpiwu 3 Kepi BHUUT
NnMTaHHAG cniBnpauygi B yYyAOCKOmBAaMBH Hia a0 c &
cnpaswn [ 2].

B pamkalaxi gHoykpai HCbKOT KOHMepeHLUIi
B bepes3HI 2011 p., 3a 1 HiuiaTtTnswu Cnin
cni nNbHeE 3aci gaHHA npeagcCcTaBHWKI B | HC T ¥
Ykpal HM , « HHBAogpa Ykpail Hu» i OAporob6buybkKor
obroBopeHiI NnMTaHHYg noganbuwoi cniBnpauygi
3axopni B, AKIi 3 0i[ B HKpbecasic T@MBIHMKKANO T € X H |
MepwomMy Mi XHapoagHOMY b6y qaedboyyc Addlp yimic,T O
pamMk alx MiS5xHapogHoOoi BuUuctaBkun «HAMPTA Ta T

Bi 3HayueHa BMUCOKaAa aKTWUBHI CTb npepagcrtT
TEeXHiIi KymMmy B pob6oOTI Mi XHapoAgHOTI KOHMepe
ocsBoemgwwBMMme (2012, M . TpyckaBelub) , B 4
ni gnpunemcrTB, HayKOoOBUX YycTaHOB I HaBu4ar
YYyacCcHWNUKMN KOHQepeHUI T Bi ABIi Aoanwu TeXHI

reonori YyH[lr o My 3 et
Y 2012 pouyi MeoH/oeBmpid onepelliepxXaBHWUW B WU
3aknapg «Aporo6GuMubKUK KDINEIABKH | 1€ & T U Kio r
MCBI TNeHa Ha EBTWEPAEHKMKO THA yXY®Bwany «bYP
HamakKTuMWBHI Wy y4yacTb B3AIW CcTypeHTtTunm

npoBegekHmspP oMiHOT KOHMPepeHUui T «CyuyacHI T
pPO3BIi AKMN Ta po3pobkKkwu POAOBMUWL KOPMUCHMN
Opyruvmin pgeHb Ui €l KOHQepeHUI I nNpoXxXoAauns
O6broBopwBanmnceb MMUTaHHSH Ni 0BOWEEHHSA HOBI
TexHonorimn npwu ni oroTtoBLUi Kagpi B. | 3
HayKm®BONi AHOI A1 ANbHOCTI BUCTYNUB TeXHI
| . B. 'y k., AKMWW 3anponoHyBaB BUKOHaAaTW L
AKIi ¢cTb 6oyspdomshoyr o 7p

OpHe I 3 3aci gaHb Mi XHEpOABBOX HOM O G

Bi A HOBONEE3HOHI SAkho 6 B PT O T @ B @ P Ul XT @BOVKHN a(214,8m".
TpycK aeBieqlbbyplpoy 06 M K b Kemakdirrna 3byy./BM 43 Hau ek
MO3 W TPMEB3HYI /TB & p IV XAP O KMi /B ACHNOI TB MCma wbkyp 0 BiN K | B
Konel[BNy
Baxnubygma gn @muncB s/GeiHa@mor o6 mnKoeKe BXY,
AKAKTNBHYBBBICIMI /O oB@EHIBS.aci BidHbKHapogHO
OH e pe@yyu a& @KIH oBlioOA i 0 BONEe3HMHIaKpO A A PT Or a3 0B
cBepapnoamwKknapgi BOYyyCoTCibk a X e [#0p.2015). 3ay yuacTi

=
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

npeagcCTaBHMEMIBXI N acHE INT OBIOBE@AT OB O P KBATIAK H A
e e K T VUBMHAMXXI| B0, B WU UFEKHOHOAT AT O DA B K B RIKEF U FHAQTL T i
npeagcT aHEAHWIBKMIPED O HME@)la B@BpOOMa A4 CbKOCTI

Cni /OKR @ O BCUTKAO/EAH il Al M a K T U BMO @uUBTOE Yy K pal HC b
Hay KTO@BXH iK4oHHodi e p«eHiayhitiraa Blay k ®c Bi-BBaap o bO6HMLUTB
WM AKKAT eI rTpRaHUHI OiB a LPIOBHBUB&K WK G B W )P HKMOKHadXe p € H U i
onyo6ni KBRaPYKOBPAUBb BAXNUBIMWMX aHBLUI OHA/TbH
HadPTOrasoOBRONVOYBERBRYAMEBBOMWEBRAFABOHOT BOPL
npor aep Mi HoPIPOo piny BTagr @ & N i MeappkdmB @ O i TyuU K "
HadTor a3a01B/eBkio, 10Ol ACRBAMP LN OPY AXSBHEHPIANOB NI
Oc 0 6 n3aHBaeY eBHIW $© N1 | KHaaud adeXT Vb TCaAHHHaAYMK-D B ©® 11 O H U U b
A1 ANbBIOC/Te ATKEAAB MM 4 X BHAIM Hialy KoBioBdoaXx i B LI B
[10,11,12, 13].

YcniBaBTiomepe K TKog/oewf2&§—2022) 0 o u e HM .o M.
Fab6’ yrO6MpBNYY i poBbammMocC Ni AWM yYRDNE JXaX,
BAKBKLUEHTYE adiba@ IMIOC T B O pCErHeHUddi a N1 iN3athBOgHYI X0 P |
K O /1 e ABK@AYY a CyHWoxBHaax6 y 8 @ 8 6 N vm3BHoAr4YoeTHaHkd , S K CYyT
Ni ABULUWYE Hayikope@auwT PpHBedMaKnaagy, cnpunsae
BUKNnapgadi B i bopMyBaHHSA -NHELAMITMDH A TUH N P € K
TakoX ni 4AroToOBUYI BUCOKOKBaANIi i KoBaHMUKX
BUPI wyBaTmMm CcKNnapgHi npakTMWYHI 3 a BA4nabHHHASKX
noTpeb6. B noganbwomMy i3 HabyTTAaM p[OCBI
6GaHKy pgaHMUX, nabopaTtopil KonepaxiB MO X
HayKOoBI LeHTPpPWU I 3 KOHKPETHOT TemMaT UK MU
CBI TOBOTIOoO pi BHA. [ 14] .

Bukaag kKonepgxy O6ynu 3anyuydedHi OO Yyda
«MopopopyMmMHI BHUNK i Me T-aTleOXOHIpKOEOB HIM N T € X8 O
BUFI OTOBNEHHA | BUKOPUCTAHHEA>», AaKa ©6yna
mMmaTtTepiani B HAH Ykpai Hwu3 T11a9 9n8p onsoo g20nl1a3c bp .1
2014 —y ™. TpyckasBeLlyb . Ha uyi W KoHoMepeHLUI
CTBOpPEHHAHA Cni nkwn OypoBUKI B YKpai H®, B
eKCnegpHa/DI TUYHI KpyTr ni cTonMwu B Apor o
BopucnasCBXowmg HporoobuyubKOMY KoOnepgxi Ha

Mi XHapR@OgHGMepewilagpokopuctTyBaHHSaS B Yk
i HBEeCcTyBaHHSA>», AsKa WoOpi YyHO npoBoOoAMAAacChb
2021 y M. JlbBOBI BIi A1 I padHilia ceraiXeimipsal,sa pos |
reonori yHoi ranysi . Cninka O6ypoBUKI B N
npaub 3 NWUTaHb | HTeHCcUu@I Kauyi I i ONTUMI
BIi AHOBNWBAMbHMUX npouyeci B, bopmMyBaHHA

10



CEKIIA 1. HA®TOT'A30BA IH)KEHEPISI TA TEXHOJIOLTI

cyuyacHMWUX reonygpnoeKkeaNaBaeHS , Kogekcy YKPp

€eKONOoOriYyHmx acnekTi B yTwuni s3auyi i Bi gxopni

Ha 5 3’71 3pai Cninkn ©6ypoBuUKI B YKpalH
Hanmbi nbwa peneraui 9 6yna Bi g Aporob6buuysb
AovnpeemofgomMowem K. C., aKkoro 6yno obpaHoO

BaromMmiti BHeCOK Yy Hanar ogaXewHHi cniBnp
MaMWCTepHSaAMMN Muxaino MeTnesBwuuY, ONPEKTO |
Bab6’ a«k, KOp i i X0MO W, SacTynHuUukKm® AllmmeloT
Bacunb bBonoHHWMN, 3aBi gyBauy Bi AAI NeHHA
CaBYuUH, Apocnase CaBYWUH, OcTtan ®depgunk, B C

Mi ocymoByltYMNn BULWNMBMUKE aBeaBeHadYnNTNn, LLL |
Tpusanoi nocni AOBHOI i akKTyBpoOLCAHARE@E
pe3ynbTaTti BHIB HRIYXKBDBLOE O i dbaxoBOT O pi E
MaTepi anbHOT 6aswn, Hanar opfpgxXewHi 3B 43K

HayKOBMUMM ycTaHoOBamMmMmu T a HaB4YalnbHUMMU
Ni gBUMWEHHS peuldT PHIBY MK dJ/Be AIMIYM HeoO6Xi AHO
pocni AHMUbLKI W Ai A9NbHOCTI | 3 WMPOKUM 3ar

®oto 1. CninbHe 3acinanHs wieHiB npaBjinusa Cnijiku OypoBUKiB YKpaiHu Ta BUKJIaJaviB
Jporoounbkoro HadpToBoro rexuikymy. (23.03.2011)

11



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

®oto 2. lenerania Cnijiku 0ypoBukiB Ha 70-piuHomy 1o0Bijel koJemxxy (08.05.2015)
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doro 3. anéﬂnxn MixnapoaHoi koHdpepenuii 6iast kosemxky (07.06.2016)
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

®oto 4. leneranisa koyaeaxy Ha 3acizandi Cnijiku OypoBHKIB B paMKax cneniajizoBaHol
BucraBkm «Hadrorazekcno 2024» m. Kuis(16.10.2024)

e dMsS odCtedmisOdadn HYjlej dz

1. JaBupgeHkoO O. M. , Kapako3osB A. A. Ct
cmcTemMm ni grotToBKMU daxi B Uy+2009. Hlog pCo368-44i c n [

2 . JaHnnko B. I. Mo ni gnpwuneneG-Na wCJ/lb Bi
14-18.

3. BoHaoapeHKDO B. . , Ma nosB M. B. - Po.
EKOHOMI YHOMY PO3BUTKY perR0llo-iNa7BCY kP i HN
4. KanunHosBaoBuMMEBpmMA. Mi XHapoaAHNUN O
/'l BYPA2HHHMN8 -C. - 72

5. BpooBnuenko A. I ., MaHyeHKko C. A. Cyu
poagosBwuw [/ /-2B%ANOHIEA. 24

6. HAHI B ob.uLb Kpiio Tk o e oBY PH BIE0A2WNe i 9Cr a2 @9 /
111.

7. KanunHoBwuu B. M. 1Cay yakK@inorTiexxmHHionac m & K
PO3pPOBGKN pPoOAOBUL KOPpWUCHNS -NeolrdCiymld. / / B
8 . Y Hac B T1ocTtT4ax Cninka O6ypoBUKI B Yk
Ha T un | rasy», 26.03.2014. ENeKTpPOHHMUI

http://www.dkng.net.ua/images/statti/novyny/konferenciya 26.03.14/003.JPG
9.Ykpai Ha MOoOXe 3abe3neuyunTtun cee@en@azsom E
2014, YcKkbphmeikhOpMmMHHMN N pagubnc/piel. zi k. ual
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10. BAoBuMUYEeHKDO A. | . Mpob6nemwu Haui oHannbH
HadpTta i —®FT Bi-Blapyea@HnyTtTBo: wnaxuw 1 HTer p
PO3BUTKY: mMaTepi anwu -BERNVKPHOHCBHLKOW Qe B
OAporo@mur,pa8Bb asm20 Aporob6buny —NTAOHOB. «BRH e K
11. BpoBunyeHko A. | : €EpmMakoB m. n. , €Epma
HayKoOBOlIo pi BHHA cbaX|B—LD|CEB|—Btapda16|qonraTBora
i HTerpauyii Ta | HHOBaALiaAHXIIbXK Ofi @ 3HEAWKKWBI0O MaH
(M. OAp@r ap@aBH-M8 2MPpBrp oy +NTHsCOB-AUABTp e K

12. BooBeunuyueHnko A. Il . [fLocniagHuvubKa Ai 9NE
—OcBrBrmpOOGHMUTBO: Wwnaxu | ADeppaguirkya ™

BCeyKpal HCBTeXiHI HAHYK OBK®HpepeHuyuipagmwa AP:
-M. Aporob6unuy —NTADB. «ZAHE K

13. KanumHoBwW®nuv B. M. |, BooBunmuyueHkoO A.l
GypoBoOoOro wnamy /a/—ObIaemepm6Hruau;TBd-laymnﬂxm
Ta I HHoBauUiI NHOTIXBpeyRpakyCHpPaKapMHAaPa el i |
Opor o8 unwupaBH-Ap200 2046 np.: ) =3 H8024«T ple.&
14. Bab6’' 4k M. M. , BooBUMHE@HKOLEeEHApPpW.
reonoroposBi gyBanbHUX i HadTor aomBimMXa K C
BunpobHuutTBO: Wwaaxu Il HTerpauil T a | H ¢
Bceykpai HCbRexoei Havyk oBOHpepeHyi i (M. O
OAporo6uu: FAOB»201T.p€@ Kk 21133
15. BgooBMnWYeHKDO A. | ., KanmHoBMW\v B. M, Y
€EKOHOMI YUHI acnekTun yTHRIAPDKIOPUNECY Y BGBRG HG
MepcneKTMWBU |1 HBEeCTyYyBaHHA. WMMay emmsakitmn ylHeor
KOH@empii+11l( 7koBTHA 2023 p. M . NNeBi B) .
3anacoapxMm cCHUX Konanwut (,EI,K?r)ﬂf89 K.: AK3, 20
€sren CTABUUHHIA,

C. IszOydddz! dzgd ¢ MmdzzyBd L OC "' dayg dada” Is
HifOtwlsOd3j dz8 i uvB Lte CdpdOW Is

Apocnas PEM’SAK,

H. Is. da , WM, f{JtesWj Miste

we GnasO dzé " a ! $d2 Oy’ sdzOdzr dzd? Isj ~dz' Yy
Ocran ®E/IUK,

CJte' odzd ¢ -C tz@anNY Gzizis @ty ° 2 dzty dot® dif 2 dzSinls £ S dsO di® -
Isj mndz ydzse s kzdzdo J tcig®Ps |
Cepriii KasiunoBuy,

Hdtej Clstste Mjtce ' Mdes’ Sl Ogme <
BIZIHOBJIEHHSI CBEP/IJIOBHUH IJIAXOM 3ABYPIOBAHHS

BOKOBOI'O CTOBBYPA
EdpekTuUBHI CTb BIi OHOBNEHHA cCBepAanoB|
MaTepi anbHNUMN | YaCOBUWUMWU BHMOPAIT aciEe[Dmnipd
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

[fpoBegeHHSH poo6i T I 3 BIi OHOBNEHHA cBep/
npob6newm o a o 3eMneBi ABeaAeHHSd, noB’ 43 a
BnNacHocTi, onTuMi3yBaTun pPpo3pobKy poaoBY
Yy pasi Bi L CY-TB®EBOI/NOTIT e4dXHHIXK OOMEei TBO 4 iW® A ¢
XNNBOCTI npoBeageHHH Kani TanbHOT O p ¢
OpYyAHEHNWX KONMNEeKTOPI B UM MexXxaHi YHNUX 1€
OBMUX cTOBOYDpPI B, EKOHOMMIAYM TakKum 4mn

2] . 3api 3 gBpRHOGKHO0 i C TOOygG YHpHaA B K N10OY a €
HyBaHHAaM o6capgHoOI KONOHMW Ta BUXOAO
y4yor o ctToBbypa. Mopgansb wi PO6GOTMU 3
WKCIKBE pPOBAHWMUX CBepanoBUH. Buagi namHisl 4B
Oypi HHA AaApyroro cTtoBOYypa B 3akpinn
i 3aHHA «BIi KHa» B eKcnnyaTawui mHIi W Ko.
BOypa 3i CTalulil OH aBpiHIX MO/ KMB/A Y3aH; | NMBHMOPT i 03 VI
nnyaTaui inHOOYIp KIB@/HMIAKN AipyBaro CTOBOYpaA
BUOGI NHMUM LOBWUT YHOM. Bi nHOBNneHHSHA CcBe
Na nNpoBefjeHHA aHanNni 3y WoAO e€eKOHOMI Y
|l HHAM HOBOT CBepAao/TOBUHMN.
nMmpawyunmceb Ha [ O0CmBaEBMXNpoEBEIATe,HH HhaXiyB L
pHado®TtTa» po3pob6bneHo T a BNpoBapjgxXeHOo
NNO6nNeHHSAa, BUXogauum 3 HasaBHMUKX pecyp
aHHI POKW BiIi QHOBNEHO WAAXOM O6ypi HHSH
paonopemMa, 3@ [®INNHCDBK O MIO /TaH clbi KBBHM Y4, H
bvwbrakbiyumM HC b K O MY , -YoimHiaH A H@ab K@pMiyB p o 40B
pob6/MeHDe XTHOX/HAO IKIioY H | pi WweHHda AnNnda Bi OHO
UWHAHCBLKOIO poAOBMWILWa. 3avnHingnosoigHRBE
eab6bavyeHo TepMi H nNnpoBefgeHHA pobi T 61
X 6ypoBux BepcTaTtiB [ 3].
OT Xxe, AKIi OCHOBHI BUKNTUKN CTOATb Nepe
3nocepegHbLOroO npoBeageHHSH po@iyBmarTt @ B
agaTtTmn KOPOTKIi, ane BUYepnHI Bi onoBi Ai

1 jwehd2 Ty Off sh 2C ROfmeae®sd g dzO o ' Hdzso
OCKi NbkKwWU OCHOBHMUM 3aBgaHHAM, e CT
aHagumwpaTtoMm Ha 3bC, € BUNYUYEHHSA 3ainnuwkKoc
aHoBopa@apPIOXOoOAMTbL BUXOAAYNM, B Nepwy 4yepr )
Buéip cBepanoBWH An4d Oypi HHH B-C 30
I opoaguvnHaMi YHOI Mo pgeni P O3 pPeOKBOOKHIO M i pHOH D
O6rpyHTyYyBaHHA BUKOHAaAaHHA pobi T, BMUXonasau
eHXd Y HOT MOX/TMBOCTI nNpoBeAEeHHSH poo6i T
poBoagkwn bC.

Ha TeXxXHi YHY MOX/UBI CTb MNpoBefgeHHSA 3a

FS

X I =c~
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Mae fAiamMeTp cnyuweHoi ekcnnanyaTtTauyui AHOT K (
poo6i T no 3bC, KPpi nenkeHMH/iy,aTRQMA dNbTUEDO N PO
cBepapnemBausHmMHa cnyuweHa ob6capgpHamMmM,0nNbé&G&, i
T a 146, 0 MM . Uo o cBepagnoBUH, 3aKkpinys
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

BUXOAAYM | 3  HTAEAXBHHOA/XO I'Ti B4XHHAIXK OMO X /1M B O C T e il
BIHDMBNEHHSA CBepanoOBWH nNpPwW He3HaudvHux (B
BMWOOKW BIi A4 TOYKM 3abyptwBaHHSH B Nnpopaxoc
HeKepoBaAHI KHBK. Y cBepAanoBWHI, Ae cnyl
M
n

139,7M M , HaBi Tb pwn XOP®HIO MK O T@KX WM i €©H oavieys
TpyagHOWi , oco6bnmMBO Npunu ToOBWMHAX CTI HOK
Taki cBepaonoBUHI 3YMOBI/NKWE BUKOpPpUCTaH
Al amMmeTpi B, 30KpemMa pgoni vt gnda nornunoénewx
HOMI HaonbHTOaOBOYypa 3HaAaUYHO YCKAafAHWE BUMO
npoekTHOro npodgi nw bC, AKI CHOT O Kpinnees

rczed2i gtds®ftc SO ftsBkzHBo O tflsd BZ3Od datsae
MissoaBlztcO.

MpoekKTHUN npodi Nnb OBGBGOKOBOIQ® Y@AT @B GHyapcar Y
KpurtepiiB:

= PO3KPUTTHA NPOAYKTMUBHOIO TOPU3ISOHTY B
HeoOGXIi AHI KYyTKWU BXOLXeHHS B nnacTt (3Hadu
npun 3agaHi W T AMNOKUHI no BepTwWUKani Ta BI
MiilHManbHOT poBXUMHN bC,;

= MOXNUBOCTI beszaBapi NHOT NPOBOAKMWN CB
cToBOGYypamunm cyc iagitdlligiont BepagnoBunH (

. Bi TbHOT O NPOXOAXEeHHA KHB K, npoBeAaE
npouyeci Oypi HHS 3 a [0 NWuHK X0 104 O GCITIE [T E H ;N

= MOXNWBOCTI 3akKiHuyBaHHA bBbC 3a pi 3HMU

. MOX/TMBOCTI -CBRY@EKIWBBRHYWODPD ekKkcnnayarTa
ANnNAa BupaobGyBaHHA npoaykuiil

3ri agH4 3a@api 3 yBaHHHA T a Oypi HHHA 6oKoOBOT

npodi namunm 3 Byn 4Y(aBil HOOQ HOI VT MMA O WM HI ), WO npe
ni Hi O 3 ogAHMUM abo p[geKinbKoOMa nNpsamMoni H
pagi ycom KPUBU3HMN) A1 NAHKaAMM, abo npoc
NPOCTOPOBOKW KPWUBOKW i HI €10. Hali6ORBPRWNRDO
ctToBOypi B € npodi ni NAOCKOINIo Twuny.

OcHOBHOIWO Bi AMI HHiIi CT 1O B NMPOeKTYyBaHHI
Nnopi BHAHO 3 NnpoeKkTyB-akKepg®B aipxpi MmMmB r ap |
cBepapnoBUH € Te, wo Heob6Xi AHO BpPaxOoOBYE
ctToBOyPBmbpanHna ToOoOuyuKa 3api3yBaHHSHA 60KOBOT
NeBHMWMMU 3 HaAaUYE€HHAMWU 3eHiIiTHOrNro Ta as3unmMyrT
HYy n4a. Bi onoBi Ao HO, Hanpawm Oypi HHSA (as3wun
BMUXOoOA4AYM 3 @HPaKTUMUHYPIa3IBMYLKIOAYOBKMEBADIM
CBEPA/TOBUHMN.

Ha puc. 1 HaBefgeHo bakK TMUHI i npoek
npoexkui i npodgi ni B CTOBOYpPIi B-YHIAUYRMPHICB AL

pogpoBunwa [ 5].
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CEKIIA 1. HA®TOT'A30BA IH)KEHEPISI TA TEXHOJIOLTI

oA

Jemiv. yr 5,007

X=-102,62 Y=193, 72 Z=2954,22
Bixiz six yorn: 14,08 w

Temir. Eyr: 73,530
N=134,08 Y=15228 Z=-3164 46
Bisxis saz yers: 20090 u

L o) & 5 Sy B W13 M 5 W

1io jtelsdC Od dz0 ftesjCy' v ¥eeBdids s ik s tzg
2i0 jtkdS Od &z0 s jCy' v fsjChdscts ol
3icttedL sdzsOdz d&z0 ftesjSy' W WOCkdudksces &
dictedL sdlsOdz &z0 ftesj Sy v ftesjSChdses
PucyHnok 1 - ®aKkTn4Hi i IPOEKTHI BePTHKAJIbHI Ta TOPU30HTAIBHI NPoeKLii MpoginiB
cT0BOYpiB cBepAI0BHHM 53 OpiB-YINMYHAHCHKOI0 POJIOBHUINA

viedIs' 2T g dsEO'ftc Isj mdzdzse ' ydes™ MmMaJ d3d L OBE

Ha paHuin vyac Bi AOMIi TPpW TEeXHONOT i YHI

. BUPi 3aHHA A1 NAHKUW O0O0@aAABOIL EME/HAHIW T
(punc. 2);

. BUPiIi 3aHHA «Bi KHa» B OOCamBHIigk nKoeoBaM
(punuc. 3);
. 3abypiogla HorRAUM3Ea Ka O06capgHOT KOJJTOHM.

Pucynok 2 - Cxema 3a0yproBannst BC i3 Bupi3aHoi fiissHKH 00caIHOI KOJIOHU
i3 IEeMeHTHOro MoOCTa
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Pucynok 3 - Cxema BupizaHHs «BikHa» B 00ca/iHiii K0JI0HI Ta 3a0yproBanns BC
i3 KIMHA-BiZXHJII0BaYa

Bnuoip KOHKPEeTHOT CXemu 3abyptwBaHHSH

onoriyHoi I Hoopwmauyi I, cTaHy ob6capgHOI

KOoX | 3 BHH@AXBB@A@HHIAMHEeOOXI AHOTIro o6naApt
ani 3ayi i TOro 4Ywm | HWOro BapiaHTa.

Ha pgaHWiW Yyac HaWwobi NblW PO3NOBCHAXEHUM
pi 3aHHAM «Bi KHa» B oO6cafgHi W KONOHI

ani 3opaHo3nNppopereTs PYHE&CMa TpboOoMa 3 nepe
Yo jtelsd2odbOt Ctthifsdtsorsl HEVW L OBEzicH
MOH s’ Codztsded, odt’' L Odedz?" c¢co' € dzOe, Bt

TexXxXHONOT I YHI pi WeHHSH wo 4o npoBegeHH
NAHKMU, BNpoBagkewkiYKPHAEPWMaA », 6aszyBantu
KOPUCTaHHI HasaBHOTOO obnapgHaHHA T a M
CTYNHOMY.

Mi cns BUPI 3aHHSH HeoOGXI AHOI A1 NAHKM

6nNoHYyBaHHSA BIi gKputToro ctTopbypavmBupi 3
NPOMMUBAHHA CBepPOoLNnOBUHMN 4 0 MOBHOT O
3HaAaYeHHA PaKTUUYUHUX T eoMeTpPUUYHNUX PO3M

NMOoOMOT O rac npoBoagunNwn BCTAHOBI/MEHHSF S
TaHOB/WBAaNWM 3 PpoO3pialX YHIKB/E H bll,OOO 3ATAE LDy BBa
B W LWe, a Huwai BIPi mBewHmMmXKXye BUPIi 3aHOT
NOHMN.

Micna 72 rop OTL y cBepAanoOBUHY CcNyCcCK
O, 4BETabo ddpe3sep, npMaHavYyeHUWm pAna po
36ypwBanwu LeMEeHTHMUIN Mi CT A 0 rmoenHMN
pi 3aHOI A1 NAHKMN obcapgHOT KOMOHMU T a
3BaHTaAaXeHHHd YyacTUWUHKWU Barm O6OypunbHOT O i
MpakKTMWKOKW pPob6GBI T BCTAaHOBMAEHO, wo uewme
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

A 3abypwBaHHA O6GokKkoBOro cToBOGOYypa B T
cTa nepeBipeHa OCbOBMWM HaBaHTAaAXEHHAM
kKkH Ha pgonoTto pagiametrTpom 139, 7 MM, o
Ana 6e3nocepegHbOrl®BsMMD/YPBEOMBHAY HAN YocCK ayr
ae BMWGIi NHMUW AOBUT YH i 3 MeXxaHi 3MOM
NeyeHHS MOXAMUBOCTI Opi EHTYBAaHHSA |t
rf 4HO 1 3 po3paxyHKaMum) Ta OYypuUANbHI TPy
nA SHATTA B M /TN BEYp € MLAIr iH,i T H3oai pi aHXTye
HOBKMW 3 CBepoNnoOBUHNU HaAa [AOBXWUHY I
amip napameTpi B KPWUBWU3HMU cToBOYypa T
operyBaHHSA. ana cTab6ini sauyil 3eHi TH
oM BKkOmpaaaoap (geHTpaToOop) ~iawmergipa

Q I

BUPIi 3aHHSA «Bi KHa» B o0o6cafaHi A Kon
oByBanacb KOMMNDOHOBK a, Lo BK/THOY arn
H Tpyobunu. FreoMEeTPUUYHBK NP OBIM3B Ip &Y ae
Bi o Al ameTpa o6capgHOiT KONOHM, E
3aKi HUeHHA BUPIi 3aHHA «BI KHa» B
GoOKOBOT O ctToBbOYypa KOMMNOHOBKDO
i A"HWN MW cmcrtemMamum, 0 p HaoOHD KcHEKH a an
TOBAHOMY OYyPpPi HHI
3apyo6i XHi W npakTuui [ 6] WMPOKOT O
i anbHOro o6napgHaHHSA, LWo A O03BONAWTDLb
B obcapgHMXx KONOHAaKX Al aMeTpoM BIi
y M/EHBIUT8a€ BSKK-B ip 4 X VK//HVBHA Y Bi KOHHUN dp
MA naTtTpyo6ok, BepXHiIi W panbep, OB T,

<

°

=
— T I0OX¥XSoxn-d
MOISITOTO
T - XY ymo

3acToOCyBaHHI BMuUesas3HayvYeHOro K
YIOTb Yy HaAaCTYNHI W no@®mieMHBH O/Ci TKiB:i ArB
OPHOTI O ULEeMEeHTHWUX MOCTIi Bj; nicna O
4y 3g4aTHI CTb npumcrtynawTb [0 36upatH
a X 40 WTYYHOT O BUOOKW,— BOPAHOBAT®THH
ayeHOMY MagpPpAMKYynokasmol MO LWNHMN E
PeHHAM HaBaHTaXeHHA (abo I HWMM cno
nyartauyii 3acCTOCOBaAHMUX TEeEeMHIQXWMIMXB A a
AHI W KONOHI , Bi 4 €AHYKWTb Bimi HdHOH DO
Ha» B O06cafagHi W KONOHI . 3adBneHa C¢
Ha» C T+alH OB uvr/br 0Qn,,5 onTumManuEFEBA+-7WOP Yy T H
M NPW HaBaHTAaAXEeHHI Ao 20 kKH.
PobammpmwBoagdATb AO0O MOMEHTY BuUuxoagyl+#epXxH
Mpopob6bnAawTb NpoNnpgeHUN | HTepBan p[O B
ocapok i 3aTd9X0K), npomMmBawTb CBepAOE
opoaun Ta MeTaneBUX OWYyPOK. Mi AHI MatwT b
Mopganbuwe nNoOr nAubM epHOHBAO ACABTELD A3/180 BKA/HAAC MY H O
HB K, wo BKMNWYae BUOBI WHMN [ABUTYH | 3 Me:

XOKK O S0 K

ARXXQ@QIJ0IT oK 0T O L HOE

P
K
" .
7
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m

T T OO0 m WK 0o

19
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cnipanbHI OBT 4unMm noBaxyewHi OypunnbHI TPY
Cxemy 3api 3yBaHHSH 6oKOBOT O ctToBbOypa

cTaui oOHapB« Has .4

= -~ =

ey e ——

=
L Qlrizodedz ¢ of fipiglstaD ; |

L TACtde
odte’ L zo Odzdadv. Otc ' dedzdad@ dzdgv) Hickz e BE s MISE
lie jtenm dz' 2 ite@@zeyjCte[;?2 2f Oddozde'sE ; tc @2 B | t6;

4iLte" Ldzd? i Qudstso § 2i C WA jfawE goOmy, ¢ 7t ;
8iyd d3j dzlsdzd 2 3" fls

Pucynok 4 - Cxema 3apisyBaHHs 00KOBOro cToBOypa 3a OHMH pelic

l1ovwisd2 ipgg®ftc sdfz IsO OO Iste’ © BRtotse
Mi g yac Oy pi HHH BC pgo AKOCTI Oy poeE
BUCTaBNAKWT b BOAINDOBIi Ua,a NsMKE O 100 ABNIW O MM Y MO B a M
KONEeKTOPCbKMUM BNnacTMUBOCTAM NPOAYKTWUBHMU

aHoOMaAaNbHOCTI nNnNnacToOoOBOlNo TWUCKY, HMU3bKa T

3 Ui ew MeTowW Yy CBIi TOBIi W npakTwuuyi lWnp
MPOMMUBAINDHI pi AMHMW nNnopBi NHOTFTro | HTri 6yBa
HaloNi amMOo HHO®BB IN T a X nNdg.pvnia pamiomw n wa X I 3
3HaAaYeHHAMMU nnacToBOT O TUCKY nobpe 3
BYyrneBogHeBi W ocHOBI Tcamclrieavtmoni MmepHi 06 ¢

3a3Ha4yYeHI byposBi PO3YMUHU CNPUYNHAKTDL
NPOAYKTMUBHOMY nnacrTi . Koedi ui eHT Bi gHO
61 nbuwe 90 %, wo cnpudae oTpumMat
npoayxkuii

zsmlsd2 SO dpjodedeH dztso d dz BOZSEe 5 H '™ Od3] Iste
Kpi nneHHHA 6oKoOBOro cToBOypa <cCcyui nbHC
i NTbIXBPOM TOBUKOM € BKpanw BaxXxnusum Ta T
3aBepuwanbHi W cTtapil BIi OHOBNEHHAHA cBep,
HeobGXi AHOCTI oBEEMWCEYOBOYPOKCKNAagHOI npoc
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

HOMIi HanbHUMKU pai ameTpamMn 120, 6 MM,
obcapgHMUX KONOH (nNnepeBaxXHO 6e3MydPTOBMUX)

MM . Ay BuUunapgpky noTtpebun uyemME&HHIYyBRHAPAaA K
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INFLUENCE GEOLOGICAL AND TECHNICAL FACTORS ON THE
DEFORMATION OF CASING AND CEMENTED ANNULAR STONE

Well perforation affects the casing and annulus cement layer. The nature and
extent of this impact depend on a variety of factors: type, design and power of the
perforator, perforation density and pattern, location of the perforator in the casing,
properties of the wellbore fluid, hydrostatic pressure in the well, design of the filter
part of the well, size, strength and condition of the casing and annular cement stone
layers, physical and mechanical characteristics of the formation being exposed, etc.

In case of cumulative perforation, the sources of impact on the casing and
cement layer are cumulative jets and flying detonation products (Fig. 1). The
penetration of cumulative jets into the borehole walls is ahead of the detonation
products in time. A compression wave with a conical front is created around the
cumulative jet as it moves in the fluid, approaching the inner pipe wall at different
angles depending on the time and place of the wave front meeting the wall.

In the case of a cased jet perforator, the impact of the detonation products with
the charge shell fragments causes strong stress waves in the casing wall, which,
however, refract into the surrounding fluid and reach the casing in a weakened state.
Following the cumulative jet and the pestle flying behind it, charge detonation
products are released into the environment through a slot hole in the PC perforator
casing (or a punched hole in the PCO perforator walls), and the intensity of their
release strongly depends on the backpressure from the environment [1]. The pulsation
of cavities in the fluid created by cumulative jets and detonation products flowing out
of the perforator can lead to deformation of the casing. Experiments and practice
show that when perforating at shallow depths, even with casing perforators, loose or
weakly cemented casing strings may be disturbed.

In the case of a casing less perforator, the main impact on the casing is caused
by compression waves created in the surrounding fluid by expanding detonation
products and flying charge shell fragments, as well as the subsequent pulsation of the
cavities created in the fluid with their accompanying water flows.

Cracks and other disturbances in the casing and annular cement layer in most
cases originate in the perforation holes, which are stress concentrators, or in
previously created defects and disturbances in the pipes and annular cement stone.
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When charges are fired in groups, their interaction increases the impulsive loads
on the casing string the more the charges are close to each other and to the string.

As the well depth increases and hydrostatic and geostatic pressures increase, the
degree of casing deformation due to perforation decreases for two reasons: on the one
hand, as will be shown below, the impact of impulse loads at the time of perforation
decreases, and on the other hand, the casing and cement stone are in a state of
compression caused by the pressure of the surrounding rock mass.

a- cumulative casing perforatoly - cumulative casingelss perforatorg - ball perforator;
1 - pestle; 2- cumulative jet; 3 ball; 4 - compression wave front formed when a cumulative jet (or
ball) penetrates an obstacle;-pulsating cavity in a liquid;
arrows show the direction of movement of detonatrondycts and compression waves
Figure 1 - Diagrams of the impact of perforating shots on the casing
and annular cement layer
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Experience has shown that if the recommended perforation regimes are
followed, the casing is of good quality, it is securely fixed by means of high-quality
cementing of the annulus and timely perforation of the well, deformations of casing
and cement stone during formation opening, even with powerful casing less
cumulative perforators, are within acceptable limits and do not lead to well
disruption.

In ball perforation, after the bullets penetrate the borehole walls, a stream of
powder gases is sent behind them, causing the created cavities to pulsate in the
surrounding liquid medium. The punctured holes serve as stress concentrators,
especially since there are enough initial microcracks around them. As a result, cracks
can occur in the casing and cement layer originating from the holes pierced by the
bullets.

When using torpedo perforators with explosive balls, severe damage to casing
and cement stone can occur in cases of premature ball breakage in the casing and
cement layer or when penetrating hard rock formations, when the ball penetration is
insignificant and it breaks at the boundary of the wellbore.

The following methods are used to study the deformation of casing and the
surrounding cement layer [2]:

1) through visual observations and measurements: after firing perforators or
individual charges in full-scale models placed in a well or in a pressure vessel, as
well as under atmospheric pressure in a liquid and in the air, after perforating sections
of uncemented casing strings to be removed from the well;

2) direct measurements in the borehole using special devices or post-perforation
photography devices;

3) by observing the functioning of wells in operation.

It should be noted that experiments conducted under atmospheric conditions and
at relatively low pressures, especially in a fluid environment, in most cases lead to
severe damage to pipes and a cement layer. Such phenomena are not observed in real
wells at sufficient depths due to the counteraction of hydrostatic and geostatic
pressures. Therefore, the results of the experiments can be used only in certain cases
of comparative experiments and tests. In this regard, the main studies were carried
out in a liquid medium under the influence of rather high initial hydrostatic pressures.

When studying the deformation of steel pipes, the effect of temperature up to
250 + 300 °C can be ignored. H ontteev e r
significant effect of temperature on the mechanical properties of cement stone.

To study the influence of various factors on the deformation of casing and the
surrounding cement layer, a well model was adopted that allows experiments to be
performed in a high-pressure vessel with perforator sections containing at least three
to five charges. In this case, the influence of neighbouring charges on the impact of

24



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

the shot is sufficiently taken into account. A further increase in the number of charges
does not lead to a noticeable increase in the impact of a group explosion of charges
on the casing. Theoretically, the effect of adjacent charges can be replaced by two
solid walls located in planes perpendicular to the axis of the pipe at distances from
the centre of a given charge that are half the charge spacing.

Influence of punch placement on pipe deformatiofio analyse the effect of
the perforator placement on the pipe deformation, we studied the placement of the
three-charged section of the PCS-80 perforator in relation to the pipe walls at a
normal distance between the charge axes of 150 mm (perforation density n = 6.7
perc/m). Of the five locations, the maximum deformation ¢oDof the inner pipe in
diameter was obtained at the first position (Fig. 2), i. e. when two charges touch the
pipe wall with the glass shell covers.

a £

OHE
SIS

AD, mm
5 =
A
4 -
3
2 L L L] 1
o b c d e

placement of the perforator
g = 114mm;gf =7 8 TmnB Py, = 20§ PO

Figure 2 - Dependence of pipe deformation gD on the placement of the perforator

With a pipe wall thicknessof = 9. 8 + 10 nbm:s 8he st8av
with g;= 7 mm, the strainis bb= 3. 0 + 4.5 mm. |l n pi pes
| ower deformation, two out of three ex|
mm | ong with an initial width of 2 =+ 3

In the experiments with a different location of the perforator, which were carried
outmainlywithg= 7. 0 <+ 7.5 mm, microcracks som
deformations were detected on the outer pipe, except for one case of a 300 mm long
crack withaninitial wi dt h o DD=mm). 3 mm ( at

Influence of charge weight and hammer desigiihe tests were carried out
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with three-charged sections of PCS-65 perforators: m,,= 18 g, n = 6 holes/m; PCS-
80: my, =21 g, n= 6 holes/m; CPU-65-4: m, = 20 g, n = 8 holes/m; CPU-65-5:
my=29 g, n = 8 holes/m at py,= 20 MPa. The test results are shown in Fig. 3.

Increasing the charge mass from 18 g to 29 g leads to an increase in DD by 70 %. The
perforation density is probably also of some importance: in the section of the PCS-65
perforator, it is 6 holes/m, and in the CPDU-65-5, it is 8 holes/m. In the experiments
with CPDU-65-5 (m, = 29 g), in all cases, cracks were found on the outer pipe

(diameter 169 mm, thickness 9 mm) with a width of approximately 2 mm and a
| engt h of 360 +un fo® Qhe hules, in thehabsende of pipe
deformation (DD = 0). At the same time, no cracks were found in the inner pipe and
cement layer. This fact can probably be explained by the strengthening effect of the
wave reflected from the outer surface of the inner pipe.

The effect on the deformation of casing and cement stone of different designs of
perforators of the PCS and CPDU types, materials of their shells, as well as the
values of the mutual rotation of charges has not been established.

AD, mm

CPDU-55-5 —=

PCE-B0 —»

,_
1
PCE-65—+

- CPFDU-65-4 —=

175 200 225 250 275 M_p.g

d;= 114 mm;q, =7 mm
Threecharged hammer sections with distances and angles of rotation
between the charge axes:
PCS65,PCS80-150 mm, 1800U;
CPDU-65-4, CPDU655-100 mm, 90U

Figure 3 - Dependence of the pipe deformation DD on the charge mass m,

Effect of perforation density.The tests were carried out with sections of the
PCS-80 perforator, in which one, two, three, four and eight charges were placed in
the tape with a step between charges (starting with two charges) of 450, 300, 150 and
75 mm, respectively, at P, =20 MPa. The results of the study are shown in Fig. 4.
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AD, mm

L]
L=

10 7 holes/m

d;= 114 mm;q, =7 mm
Figure 4 - Dependence of pipe deformation DD on perforation density N

At perforation densities of 3 +
simultaneously detonated charges, the pipe deformation remains unchanged, i.e., no
mutual influence of charges is observed. A noticeable increase in strain is observed
for perforation densities n> 5 perforations/m; at n = 15 perforations/m, DD doubles
compared to a single charge explosion.

No cracks were detected in either pipe or cement layer during the tests in this
range of perforation densities.

Effects of hydrostatic pressureThe tests were carried out with three-shot
sections of the PCS-80 perforator at Py, = 20, 50, 80 and 120 MPa, as well as with
the PCS-65 and CPDU-65-5 perforators at ppg,up to 80 MPa. The research results
are shown in Fig. 5.

AD, mm
ﬁ-

15 50 75 100 Py, MPa

d; =114 mm;q, =7 mm
Threecharged sections dhe perforators: I PCS80 (M, = 21 g);
27CPDU-655 (m,,= 30 g); 31 PCS65 (M, = 18 g)

Figure 5 - Dependence of pipe deformation DD on hydrostatic pressure phtp
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The deformation of the inner pipe after shooting with the PCS-80 perforator is
uni formly reduced on average within 3. ¢

Ppi N the range of 20 =+ 120 MPlendinde t he
Il nner and outer pipes or in the cement
i n the inner pi pe, 5 = 9 mm in the ou

practically did not change with the growth of py,.

When firing the CPDU-65-5 perforators, the DD deformations are higher than
in the previous cases, since the charge and perforation density of this perforator are
higher, and the decrease in DD with the growth of py,is of a slightly different

nature. For the PCS-65 perforator, the DD values are significantly lower than for the
PCS-80 perforator, despite the small difference in charge values, which can be
explained by the design of the charge: there is an air gap between the side surface of
the charge and the walls of its shell, which is 5 mm for the PCS-65 perforator and
approximately 7 mm for the PKS-80 perforator.

The effect of hydrostatic pressure of less than 20 MPa on the strain DD could
not be determined, since at low pressures the gate valve in the high-pressure vessel is
damaged. In this range, the effect of py, is more intense, which is evident from the

results of studies conducted in a well cased with a 219 mm casing string with a free
casing section 146 mm in diameter, 10 mm thick, and 1.5 m long run on a cable.
Sections of the PCS-105 perforator (m, = 50 g) with 5 to 10 charges were placed

and shot into the well at a perforation density of n = 10 perforations/m. No cracks or
deformations of the pipe were detected at this range Py,

Effect of holes in the pipe on crack formatioms practice shows, the cracks
formed in pipes during perforation often pass through the punched holes.
Experiments were carried out with pipe sections in which holes with a diameter of 22
mm were drilled in advance at the place where the cumulative jet passed. When a
charge exploded in a liquid medium, the location and nature of the cracks were the
same both with and without a pre-drilled hole. However, the crack opening was
greater in the section without a pre-drilled hole.

Experiments have shown that holes located outside the cumulative jet also
contribute to the creation of cracks. According to the experiments, the appearance of
cracks through the perforation holes is explained by the fact that these holes are
punched by the cumulative jet with the preemptive action of stress waves on the pipe,
which are formed by the flying of detonation products and the charge shell, and are,
as it were, stress concentrators (especially since there is a grid of microcracks around
the punched holes).

From the above, it can be concluded that when reperforating a well, previously
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created cracks may develop in the casing or new ones may appear around previously
punched holes. Thus, if it is necessary to create a high density of perforations to
preserve the integrity of the casing, it is advisable to perform perforations with a
given density in one trip of the perforator into the well, which is confirmed by
experiments conducted directly in the wells.

Effect of hydrostatic pressure on stress wave parametkrgs known that an
increase in the initial hydrostatic pressure slightly increases the pressure at the front
of the compression wave, but decreases the specific impulse, significantly reduces the
wave energy and especially the radius of the gas bubble. Reducing the radius of the
gas bubble and the corresponding reduction in its pulsation period is also important in
that the duration of the direct impact of charge shell fragments on the casing
decreases with increasing hydrostatic pressure [3].

A rather strong influence of hydrostatic pressure on the casing deformation can
be explained, in addition to the factors mentioned above, by the results of studies
with models of pipes subjected to torpedoing in IEDs with optical inputs. When a
shock wave approaches, the pipe walls initially reach their maximum velocity
regardless of the value of py,,. However, the subsequent wall motion is highly

dependent on the hydrostatic pressure.

Due to the difficulty of registering the charge explosion under hydrostatic
pressure, the study of the latter's effect on the deformation of pipes was performed
directly on full-scale models of casing strings.

When evaluating the obtained experimental data on the parameters of stress
waves formed during the explosion of cumulative charges in the casing, the following
conclusions can be drawn:

= stresses in casing pipes at the central location of a casing less cumulative
perforator in a water environment (without reinforcement with a cement layer) and
at mospheric pressur &MPg aich axaedscthe dy2ami6
strength of oil-type pipes. The approach of charges to the pipe wall can increase these
stresses by a factor of 2. The values of the total specific impulses are large enough to
cause destructive deformations at these pressures;

. under the condi ti onith a arent @yarsin theg
wellbore, these stresses can be reduced by about 25%, but at low py, values, casing

failure is still possible, especially in the case of a casing less cumulative perforator;

= t he pr esence thedipesicrackst holes land flaeturee foom s
previous perforation) can significantly increase the deformation of the pipes during
well perforation;

= with the increase of hydrostatic
during perforation decreases.
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BepX i CBOEW KOHI YWHO IO NMoBEepPXHEL 0 €
eopMywYNCb Yy plavkiya N bTHEOMMNY e THASB Y [E TPYyOH
I ACYTHOCTI KOTOHMW TMNOBHI CTKW nNepeKkpunBaec
ob6boyvyol Ppi AWHMN B KamMepy b 3401 NCHIWETHL
NycKaeTbCAa BHMUS3, BUTIi CHAWYM pobBOUYY pi,

Hi 0 cmcrtemu ri opokKkepyBaHHSA. Mpwn L b
o3TMUCKaeTbCcsda i HabyBae noyaTKoOBOT @qopN
OCHOBHMUM ennemMeHTOM YHiIi BepcanbHOT OO
Wi Nb HWOBAuY, AK NN npeagcrtaBnde cobow Ma-
PUCYHOK Ra. HApQ&aaTWY Wi NbHIWBAaAaYy XOPCTKOC
y MU i 3abe3nevye (] pagi anbHy ae o
peapcTaBnAae co0b60W 3aByfnkKaHi 30BaHYy MeTal)
ONKWNW Ta CTepxXeHb. Heo6bxi AHa ®MODODOATAQEBDL
A paxXYHOK «rapa4yoro KpinneHHsaS» 3 BWUKOYF
n Knetw XemMoCWN.

BupobHunkmn YHIi BepcanbHMUNX npeBeHTOpPI |
Wi "bHIHWBAaNbHUX €eNemMeHTI B 3 TYyM, AK Ha
Hi TPUHI&HMXEHOBUX Ta |1 H.) KayudyKi B. Oct
mMoéi p yuwi nbHWBaABBOM@EMBEAPpEREYPA e€eKCNAya
Mn nNnpomMmBanbHOT PpiguHnm (BOAHA YN Ha@TC

\ N %
AN
l-KpUMWKay;wi I bHWOBANbHWKHOPNEBIEHT ,; 3

4d-nnyHenpaHXeFmT, Yy JbK a
Pucynok 1 — YHiBepcanbHHII IPeBEHTOP
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PucyHok 2 — YiibHIOBa4 YHiBepCaJIbHOI'0 NPEBEHTOPA

Mpouyuec repmMeTmnmsayi i TPpYyoGUM nNpeBeHTOpPO
eTanmn: A EO@PWWIC KaHHS yuwi NeN®BaabHIT @ e Teo
pagi anbHOI Aedopmaui i O o MOMEHTY CTB

BHYTPI WHbLOKW MNOBEeEpPXHEeW YW NbHOBEAOMBEHEDB E
O6TUCKAHHSA yuwi TbHEHHSHA 3 MeTOoOKw CTBOpEH
KOHTAQaKTHOT O TMWCKIbHWHHATM.Y 6010 | Yy Wi

Ki nbueBuim yuwi nbHWOBAa4yY YHiBepcanbHOTIO T
NPpOTATryBaHHA KONOHW Tpy6d 3aranbHOKW [OB
cBepaonoBUHI He ©O6i nbwe 10 MIla 3 3 aMKOE
cneui anbHUMNU 3 HATUMIN ;packKkamMnm ni g KYyTOM
po3XoAXyBaHHSA Ta nNpoBepTaHHSA KONOHMU,;

-Bi AKpurtTa i 3akKkpumutTTsa nNnpeBeHTOpa Ha pos
-WBMWAKY 3aMi HY KinbuyueBoro yuwi nbHeHHSA O6e

YWwi nbHWOBAau, AKUWIN Mae Kpyrny dopmMy 1
| HCTpyMeHTa lNpaip ey3b olByo reoi.Aa 6y Bae€eTbCcsd 3 Ha'
BHYTPI WHIi W NoOBepPXHI rymm. 3HOCOCTI WKIi CT1
nNi gMoMy Ta 30BHI WHbOT NOBEepPXHI Tpy 6, 6y
yuwi NbHIOBAaAuYI BUXOAATHL 3 najgyumcmmum 3MMXID
3" e€eaAHaAaHDb. 3a paHuUMMU BUPOOBHKMKa, 3HEOBC oCc T i
3aMKOBMWUX 3’ eaHaHb MNPUW AO0OBXWUHI OYypPpUNBbHI
JaHWUM BOHa HedoOon espaemBkniugy.e 25

YHi BepcanbHI NpeBeHTOPN aBeAPPRMaAMY COB kO I
nepwomy BuUuNnpoOGyBAaAHHI 100 uwmkni B-6)QUEE3I B
B Tabnunuyi 1 npueBepfeHi OCHOBHI npwWuyunH
npeBeHTOpPI B. Ha pucyHKyYy 3 npepacrtaBfeHa
3anNnexXHoOCTI!I IBiIUMKKI BbBAKTPUTTA nNpeBeHTOpa
cnpauywBaHHSE YyuWwi nbHHOBavYa nNpu pPi 3HUX KI NE
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Taoauus 1 — [IpuyuHM BTPATH NPane3aTHOCTI YHIBEPCAJbHOI0 NPEeBEHTOPA

MpnunmHua %
Bi opuB rywmnm yuwi nbHoOBava BIi 4 16
Po3puB BHIYOBPE PIMHHIOTY Wi b HKWB au 32
3aKnNnuMHWBAaAaHHSE YyUWi NbHKWBAa4vya BHa 23
3annwkoBi paAedopmMayi i yuwi NbHK 17
| HwWwe 12
BpaxoBytwuyn Ty ob6CTaBWUHY, WO Yy Wi 1bHIWB.
XapakTepuM3yeTbcsa HaaABHI CTH 6armmapIlybkEexXH bK O
BUT napai Pi 3HMUX KaHaBOK, BMUTOYOK, Me T 3
npeagcrtaBn4dae LOCT/Ni AXEeHHH BN/AUBY reomer
yuwi nbHWOBa4ya Ha Woro npauyespgaTtTHIi CTb. Le
ryma, a K KOHCTDp
g MaTepyxaae, g@mbpe npal
SQ . .
CTUCK Ii-—HAEOpaBOD AT i
200 P
__’___,_,_;.e/ Pucynok 3 — I'padiuna 3anexnicrn
777 —acail X0y IUIYH:Kepa BiJl KUILKOCTI IUKJIiB
3aKPHUTTS YHIBepPCAJIbHOIO
NpPeBEeHTOopa
a 50 g 50 200 N yuwmt

Pucynok 4 — Xapakrep
CIpalOBaHHs YIIIbHIOBAYA B
3aJI€KHOCTI Bi KiJIbKOCTI MUKJIiB
3aKPUTTS

AHani 3 paHi we np

AOCNI AXeHb, a T at
pe3ynbTaTti B cnpauy
ALOCANiI AXEeHHH YHI B
npeBeHTOpPIi B nok a:

HaMmobi Nnbw HebBe3NnewyH
30py NnopyweHHSH L i

600 uMKIIB 3aKPUTTA 1000 uKIiB 3aKPUTTS
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BTparTwu repMeTuMUYHOCTI yuwi NnbHKBAaya € A
BHTYypiI WHI X BIi IbHMUX NOBEPXOHb YyuWwi NbHKWBAaAuYa
O apmMaTypwu.

PyiWHYyBaHHSH BHYTPI WHI X Bi b HMUKX nosep
3aBXAW MNOYMHAETbLCA 3 MNOodBM TPpi WNMH Ha
TPi WMH BrnmobbmMHyetHOSAampy HBPmGARNBAaAago Bi N
Ha MNeBHI N T NAUNOUHI HanpaMOK poOoCTyYy Tpi wn
TOOGTO NOWMPIWETbLCA B o6bnacrTb MaKcunumar/
TaHlIeHUI anbHOMY HanpsamMmKy YyTBOPEHI Tpi
Mari eHgantTpi WMHY, Lo NPUBOAUTHDb Ao B i
Mari ctTpanbHOI, AK npasBuno, npuminmatwTb T
ryMoBOT O enneMeHTa H a yacTWUHN. B nowuyart
Marictpa/nbHMUKX THI0WwuwHm . ¢ KlMnoargi ave  @&2KPP § OIT b G A
yTBOpwIYM CcyUui nbHY F200 0wnmw 4 ebe@dkcnoHmoao 1250C

| HTEeHCUBHI CTb PYMWHYBAaAHHSH ywi 1bHWOBAauY
nNi ABUMWYETDbLCA 31 360i TbWeHHAM MNWUTOMOT O |
3MEHIWeHHA Ai amMeTpa Vyuwi nbHLOLOYNX Tpy®o.

Mi nBWMHKE OOBTI OBIi YHOCT I yuwi NbHKOBAauya n
Heb6e3NMeyHMX 3 TOYMKW 3 0Py PpPpymHyBaHHSA pge
ywi nbHi0OBaua, Lo MOXHa peani s3aysaTun Takmn,
r'ymMmm, BAOCKOHANEHHA KOHCTPYKUI T yuWwi TbHH

Mpun cerrRyatTayi i YHIi BepcanbHOTO NnpeBeHT
pecypc pob6oTwn. Ywi nbHWOBa4ud ni gnarae 3anw
HagpwsWu, nonepeyHi pUCKMU, BUPMUBMU rnunoé
cnpauytwBaHHSH H e 3abe3nevyye H eupi 6/Xbi HOHHBEaA Y
3HaxoguTbLCHA BCepeagwuHi Kopnyca, 3HU3Y
NPUTUNUNCKAETbLCA KPWLWKOI. B 3B’ 43Ky 3 T
po36unpaHHA nNpeBeHTOpPAa HEMOX/IMBO.

ana BUPI WeHHA pfaHOTI npo6nemMum nNpPoOMNOoOH
npeBep chneuianbHMUM [ HOMUKATOPOM TnepemMiol
AKOro MOXHa ©6yno 6 BM3HayvaTwWmw cnpavuytwsa
npeBeHTOpaAa.

Ana BM3HavYeHHS 3HOWYyBAaHHSA VYW NbHKWOBAauya
YHI BepcanbHOTIT O TN peBETHTPO pnap MBE @B xaiTHMH o4 Oi HX,
OCKI nNbkKwMNn npwu 3601 NbWeHHI 3HOCY y Wi nbH
AOBXMWHaAa Xo0oA[Qy nNNyHXepa.

Ha pucyHKY 5 npepcrtaBnewHi TPMU MOXNWUB
BcepeaguHiIi npeBeHToOpa. Po3rngaHemMO KOHKDPE
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BamMiTaayl BepXHiIi W YyacTWUHI KpUWWKKU BUCBED
o 6 Il HOAOMKAaATOp po3TawoByBaBC 4 Mi X 3 0BH
y Wi NbHKOBAaAauya T a BHYTPI WHbBbOKW MNOBEepPXHELW
yuwi nbHHOBavYem i KpMOwKk m. cCKpagapeBayavp
MOX/A1MBEe 3MIiWeHHA YyuWwi NbHWBavya BIi QHOCHDO
MOLWKOAXEHHSH TPpYyoGKM il HOoMKaTopa. OT xe,

aAapryMeHTywOYMUM Manummum papgi anbHUM pPo3Mipan
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Pucynok S — Mo:xinBi BapiaHTH BCTAHOBJICHHS IHIMKATOPA NepeMillleHHsI IUIyHKepa

Bapi aHB HUXHI N yacTMUHI Kopnyca Hapj
HacKpi 3HMW oOTBIi p A0 ynopy B HMUXHI 4Yac
BapiaHTy € Mana Bi gcTaHb NO BepawergHI 3

WNMUNbKAaMMU T a ramkamm) , Lo CTBOPUTHDb H
i HOoMnKaTopa, Tak i Aaonda MWoro pob6oTwu.

Bapi aHBr HMXHI W 4YacTMUHI Kopnyca ni g K
BUCBEPANWETbLCA HAaACKPi 3HUN OoOTBI p I BCTart
NnNyHXepa. 3 TOYKWMW 30pPYy BIiNBHOTO MicUSH
onTuMManbHWUN Bapi aHT, O4HaAKkK, B NOpPIi BHSAH

BaXKo BUCBepAIUTKUW OTBIi p Manoro Ai amMeTQpe

|l HOoVMKaTOp NepemMi WeHHAr on JNypHeX8eepHar oypHai Bhnepj
AN A BMU3HAUYEHHSHA BEeNNYUNHMU nepemMi WeHHSH
cnpauywBaHHA YylWwi NbHKWBaya npeBeHTOpa B 3
Ta KOHTPONANKW MOro TeXHi YHOT O CcTaHy.
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|l HankaTtTop (pUCYHOK 6) CKnagyaowpya 1li 3

2, BepXHboro 3 i HUWXHbLbOTFTO 5 CTepxXHI B,
NnPpuUBYANKAaHI 30BaHOI O CcCepUEBUHN MaHXeTMU
WK anoito, NPy XMWHN 8. | HOoMKATOP KOMNDNEKTYE

MaHXeTot a( 1T amT0.X) ,cneuyi ailbHNUM T ankkoBUM |
PO3TrBUMHYYBAHHA T anknm 2.

|l HoMKAaAaTOpP BMU3IHaAaYae nepemMi WeHHA MNAYHX
CTEepXHIi B, Wwo pyxawTbCcAa BCepepguHI OTBOY
TpyOGKN 7 3 WKanot.

TeXHI YHI CRagaK TemmKaTopa:

-MaKcuUuManbHUM xi g cumctemm00i HonMkKauyi I, M M
-A0OBXMHaAa XxXxoA[ay nnyHxepa cn@aBsHOr o npeseHtopa, |
-TUCK pobBouyoro cepepgoBunuwass Mla
-TabapuTHI PO3MIi puU, MM:

0OBXWNHaAa 650

A1l amMeTp 30

-Mmac a, KT 2,1

Ha HWXHbOMY HCarHeepCxeHH a

nepemMi Wy wWYNCH BBeEepX, I
NNYyHXepa npeBeHTOpaAa. L Y
BEeEpPXHbLOT O CTepXHsH 3 nf Y
BUKOHAHMUI y dbopwmi KBapg X C
KBagpaTHWUN nNna3 B MNAYHXe,| i
3anobiraeaHmWOEBGEPI NKKN Ha X |
5 BIi QHOCHO WKanum BUMI pHE i
npnmsHavyeHa pAfNda ULeHTpPpyBaAt c
OTBOPpI Kopnyca NnpeBeHTC B
cneyi anbHMM Knwyem [JO0 3 H T
yWi NbHEeHHSH OTBOpPEB EeB T OKPO
CTepXHsMM 3 i 5 BCTaHO b
cknapgaeTbcs 3 CeplLEBMUHDMN s 3 0
MaHXeTWu. OB XWHa Xopny 2: B
MakKkcuMmmManbHOMY X044y cCuctT \{/

ni gnuMmpaeTbcA ho H W XH b O7-ynp?2 - zaika; 3 - cmepxexs bepxuil: 1)
npeBeHTOpPaA 3P YAKNHUM CITAH | ;_Zgg}”jﬁgfmﬂzgfgg’fbﬁﬂig
yacTMWHA NPYXMUHU BRNuUpaerT Prcynok 6 — [HauKaTop e
wainoéy 6 B HUMUXHIO 4YacrT nepeMilieHHs! IIyHKepa K O
npeBeHTOpPA BIBUHYUYUYETbLCS . o, cuw ., .. a
wamoy 6 . Tpyo6ka 7 Mae MOB3 4OBXHI U n
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BUMI poBasfibHOI WKpa N oM. X e | HiZepKeabxys & Tpva Ml HBi
MOMOXEeHHSAX:

-B HY/NbOBOMY MNOJ/TOXEHHI Bi HOCHO wWwWKanwn (npu B
-B NOJ/TOXEeHHI , wo BIi ANOBIi [ a€ AOBXWHI nepemMi we

OT XeHanobi Nnb LW WBUAKO3IHOWYBAHUM enew
npeBeHTOpPpaA -M&Tar/yeMBOMBIIO Yy Wi N1 b HWKBaAu, TOMY
cnigkyBaTu 3a MOro cTaHOM. 3anponoHoOBa

NnNyHXepa YHIiBepcanlbHOIo npeBeHTOpa AO03.
3a cnpauytwBaHHA YW NbKiOBABKACBI 3N XHBC3E

s dMsS odCsiedmlsOdds HYjtej d

1. ACTY rocCT 13862: 2018 YCcCTaTKyBaHHS4 r
OCHOBHI napamMeTpun Ta 3aranbHI TeXHi YHI
2003, IDT)

2. HO. Mocopa. Hapgi WHIi CTb MNPOXMBBIKIM [WHIOH I
nNi gBnuweHHA 6Ge3nNnekKW NPU CNOPYLXKEHHI T a
l0. Mocopa, | . Koc TTpemeTaE X H\ND. A 2™ AiNele- 6%+« /[ /
7/1c

3. Konen ABi.anB.3 Bi AMOB MOPCbKOT O /npE.TuBi
Konehmn, P. B . | Bawizm, aka RPa Pdocepp®dk A/ H
popoB213.-Ne 2C. -158 2

4, Mi poHoB MaHimHIB. Ta o6nagHaHHAa agna 6yp

CBepaonoBWUH. ByposBi Ma Wn HIVP aik fOvBa Mivp @ K C© 81,

TANPomMaHwWwmadpa HKEBEPHTYHFL1220d.9.

5. Konewu E. B. , Nsax M. M. Po3spaxyHOoOK,

ekcnnyartaui 8 MaWwWWH Ta obnapgHaHHA A48 C

ax M. M. [ TTi oPpYYHUMK. Cepi = «HathBarRaso

dPpaHKIi BCbK: | PHOYHMI , 2020

6. OpnoBCbkuin B. M. |, Bi neubkunuinn B. c. ,

TEeXHONOoOri YyHe obnapgHaHHSA. Xapki B Xapk

MIi CbKOIo rocnopgapcTtBa | MeHI 0. M. Beke

Texmwi, KdlbBi B, BumnpaswHizgopoe ,3BBREi1 CBI T

7. KocTtpuoba | . B. , WlocTaki BCbKMUNR [

HadToOrasoBoOMY ob6napgHaHHI . HaBuyanbHUN nc
Barpiit C.M.,

LHSBBHOEBd) [ c¢crwsesedy! €d2 WOm~tsoad?

My Py desmils® 185 ¢ OV IsseOL B O
Yepxascbkuii b.P.,

LHBBEo Og 1sfjef'isgr esetsBdy! €$d2 WO~tsod?2

mMfJy" Odz desfmls® 185 ¢1 OWIstseOL B9
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boaonnui B.T.
9 d<¢ dZOHOYy yYyqdqedzseats’® Cwd3 1P ’ls jEZOAssHss
s1 [Jt1 crtwsesdy! §d2 WOmRtsad?

MATEMATHUYHE MOJIEJIOBAHHA BUTOKIB HA®TH 3
MATICTPAJIBHOI'O HA®TOIIPOBOJY TA TPOITHO3YBAHHSI ABAPIN

Y HWUHI WHIi W r1TeononiTUWYHI W cutyauirid, k
Bi NCbKOBMWUKX A1 W, Ha@GwehaOT P O BHOEAM3 BU Y AMNHOT
cTpaTteri YHI 0O6' exkThhpaagnopanaHDHM@pasmp
HadgTtonpoBOAMW, € OCHOBOKW €EKOHOMI KWK i €
3abe3neyytynm noctTavyaHHd HadpTMm ANaTBAEPOM
TpaHcnopTy. B ymMoBax Bi WHWM HadrToOnmnpoOBOALV
Bi NCbKOBMUMMU Ui namu, OCKI NbKK® 71X noLwk o
NOPYyWNUTUM XUTTe3zabesneuvyeHHSA pJepxasBwu, 3 H
€EKOHOMI KYVY.

OaHMUM 3 edeKmunBHWXTANI3ZMHMUNIKE HH S pun3unK
aBapi AaMum Ha HadrTronpoBoOgax, € 3acToOCyBa
NPOrHO3yYyBAaHHA BUTOKI B Ta aBapi WHUX CUTY

Y HayKoBi W pob6oOTI [ 1] HayKOoBLUli PO3T I
MOAeNnNwBaHHA Ti pPOABHaBMIyYHmmEX i TTpPpanbHUNX
HapgaltlTb rnmo oKk unim aHani 3 TeopeTuYUYHUX
NPpOrHoOo3yBaTuMW nNoBeAi HKY MNOTOKY B YMOBax
30BHI WHI X dQakTopi B, Takux A9k Tewomeapd Ry |
0O MoAaenwBaHHSA aBapi WHMUX BUTOKI B HaMT U
ro apoagnmHamMi YyHUX edeKTIi B NOKAUKAHI 4O T
BM3HaAaYeHHS BN/AUWBY Ha HAaABKONUWIWHE cepepmpi
NOTeHUI WHOT WKAmpa udj apa&micit.aB/1eH.i T €ec
ro gopogvmHamMi YHMUX npoueci B, aKUueHTYywnuYun VYo
XapakTepucTunkax. PospobneHi dPi 3MUHI i
3pOo3yMiTWHU BN/AWUB pi 3 HMUKX dbakTOpi B Ha
BnpoBagXeHHA apfpanTUBHUX CUCTEM TMNPOT HO3
peanbHOro 4Yyacy Ta YMOB ekKkcnnyartvauil TP

3acTocCcyBaHHS cTaTWUCTUUYHUX MeTOAiI B ANSaA (
Tpyb6bonpoBojgax.

KnwoyoBuwm M a NypSAOMCKKOO H a /T € H H 4 € PO3BMUT
Mopoenemn. | CHY Y I nigxoAawu, 3acHOBAHI H
obMeXxeHY edPeKTUBHI CTb nNpPU ONWUCI HecTauwu
Yy MO B a X panToBMUX 3 MI H TUCKY 4y u TewMmne,f
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

B/rar MBOCTEMW Ha T U npwu 3Mi HI TemMnepart
TYPOYNEeHTHMUX edeKkTIi B H a napamMeTpwu B V
AOCNIi AXeHNMN., OcobnuBy yBary noTpebdye
pPi BHAHb Teudi i, 4dAKI 6 BpaxoBsyBpagi eprTiaxi
|l HTerpauyi A CTATUCT MUY HMUKX MeTopai B, 3
AeTepMi HOBaHWUMMU MOogensamu Bi O KpuUuBaAaAce HO |
aBapimn OaoHack | CHY € HeobGXi AHI CTHhb y p
BM3HaAavYeHHS 0N apamMe TBppi aBx opsoy3Brnaosani /16y ,C nue u n i
Tpyb6onpoBoagy Ta 1T X TeXHI YHUN cCcTaH. Kowm
peanbHOro 4yacy 3 CWUWCTeM MOHITOPUHTY AO0
NPpOrHo3yBaHHA. BaxnmBumM Hanpsaomkao wmemaina y
Ki TbKI CHOT oOLI HKMNW eKonoriYHumx Hacni AKi |
BUTOKY. Mepexi A4 BIi A4 poO3paxXxXyHKI B eHeprerd
MacwTabi B 3abpyagHEeHHSH noTpebye <CcTBOpPEH
BpaxoBYyBaT UMY bpicaiemM or mNi B eKOCUCTEM.
Po3srnaHewmo npuknapg po3paxyHKY no i
HapTonpoBOoOAW @EODB¥XMHDPOALYKTWUBHI CTH nepe
¢ p el T, A1 amed pwavurty’ . HadTta I y85rOi Hkorw
AVMHAMi YHOW BMA3IXTEaHMWCNOPTYETLCAP G PRAUT €N
po6oyomMy TUCKY Onicwnelp ge8rynartopa
MaTemMaTunyHe MOOgentwBaHHSH BUTOKI B Ha(d
CKnagHmMM HaAaYKOBMUM 3aBpaHHSAM, wo BMUMATr a
ypaxXxyBaHHAM @i BHMOUHMXIN BHIaAPT U Ta 711 B3 a
cepepoBuwe M. Takuinw niagxig AO0O3BOMNAE TOUM
Ha T U i oui HNTMN Mmor o €eKOoOnori YHi Hac/
onepaTMBHOINIO pearyBaHHd Ha aBapiymomBuc
AN s nepeKkaudyyBaHHSHA Ha T n, a TakKoX anr .
36epexXxeHHS Macu Ta eHeprilT 3 ypaxyBaHHSH
A n s MaTeMaTMWUYHOTO MOOgentwwBaHHSA nepe
noyYyaTKOBMWMM yMOBaMuU, 30Kpewma:
0ot O MYaht Y dt T (1)

Ae Gt WBMUAKI CTb N OXTBO KWO MBE HIT OTEUIAICMyO 4 @ T K O B &
WBUAKI CTb NOTOKY Ha BYWX-TTomrKaxa TY@ad 081 |
B MOMEHD THA&eYIoYyaTKOBaAa TemMneparTypa Hac
TPY60nMN POOGBIOLKYO;HILE HT pPaLUi AXBH aa e HT TOa @y

F'PaHMyYHI yMOBM Ha BXOAiI Ta BuUuXOAiI Tp
NOTOKY, TMUCK Ta TemMnepaTypy:
Omd O A TO =1 YT =Y h- )
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AT i WBMAKI CTb NOTOKY Ha BXxogiommOpy6o
TUCK Ha BXoAai B pr@QW@eBemn@pa\AToymmTHw
TpybonpoBi fj w,umomreHY z*lacy _

> 4 J—

) A ) y v 1 ¢ v A y ot A AN t ) At A W ¥ A

<

Ha Buxopai 3 TpybonpoBOoAYy TUCK Ta TewM
aTMOC®PEPHUMUM yMOBAMU YU | HWMMKU npouecan
0 OFD O A OR =R, YOR =Y Fi- 3)

00D -wBMAKIi CTb NOTOKY Ha BXxoJjit NBOMTHPY 60
TUCK Ha BXoAai B TpyoOYihpeBeé Mn ep avroympead TH &
Tpyb6onpoBi g ¥U0-MOMeHTY w8CyomueBmsa WBU/AK
TUCKY Ta TemMnepaTypum Ha BXopai B Tpybong

Po3B' 30K cucTeMnm piBHAHbL 3 0epexeHHH
Ha T U yeppanbwanmim cHad@TonpoBi o nNnepepbauy:
Pi BHSHDb 3 ypaxyBaHHSAM noyaTKOBMUX i
BUKOPUCTOBYEMDO MeTOox. UNCcenbHOT O po3B
pPpO3B’ A3yBaHHA Takorl cncrTemmu Pi BHSAHDb 3
iHTer poBaHoOro MatTemMaTWMYHOrIo BUpPpas3y Ppi BH.

MaTeMaTUUYHNR BUPpas 30epexeHHH Macwu
TakKoMy BUT Nnapgi

— t"® ™ (4)

A6 -Wi NbHi CTObwWBa@MRMNLCTbL NOTOKY.

Pi BHAHHA 30epexXeHHA eHeprii Ana HadpTu 3
— it®O0O N 1 ()

A&@-eHepria oamHMMCK .06" € MYy |

lle pi BHAHHA onNuWCYye nepepadvyy Tenna T

Ha T un , BKAKYawYmM 3Mi HMW TemMnepaTtypu Ta T

Pi BHAaHHA bepHynni onnMcye 3aKoH 306ep

B3OKOBNOTOKY Ta MOXe ©OyTWUu BUKOpPpUCTaHe

NOWKOAXEeHHSA Tpyb6bonpoBoagy. PiBHAHHSA BUT
n -"0 " "@ ®egio (6)

JeN—TUCK Yy Tpyéaypeso LiTyb—uwBanmrkii;c T EQ—n o0 T 0
NPUCKOPEHHSHA Bi M-—HBWOO TNaa A & WO & p-OcBTOAY
Be/n4yYnmHa, AKa BM3HaAayYyaeTbCd YyMOBAaAaMWU Ha
BUTOKY.

40



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

On A BUTOKY HpaiowiH yy eypespyrtbonpoBogi ,
HabyBae BUT NAaay:
R 1 )

Aen g — TUCK B TOYLI ,qtyxoaqul‘mxfgbq‘a‘—wxo
WBMUAKI CTb NOTOKY B TOUY®PE—BXKepyi aa BKAO
yepes BUTI K (BKNWYace BTparTy TUCKY ye

TepMOAUHAMI YHI BTpaTwu).

3 dpopmynun bepHynni MOXHY Bllagha 311 Mie plas
y Tpyb6onpoBogi . Buxi oaHa WBUAKI CTb B U
LONOMOT O Takoi ¢opmMmyd n———" (8)

ned —koeMi Ui EHT BMUTOKYPOBMK WK 3 aherpwmb OB

TUCK B Tpyb6onpoBOoai —meMOL PBRPRBKOMMCK
BUXOAI 3 TpPpyOgrmpwBi@gWH.aPT N .
EHepretTmnmuyHi BTpaTu po3paxoBYyeMO HAK K
o - - - h 9
neé& MacoBa Butparta HadpTum, SAKa 06YUCNIWET.]
a —2 (10)

3a gaHOW MeTOAONOTi €E MaTeMaTUUYHOT O

OTPUMAHI pe3ynbTaTtTwn 3BefgeHi Yy Tabnunytw 1
Ta6umus 1 — PesyabTaTn po3paxyHkKiB

Pob6ouuui A1 ame| WBKNnpAagkKi Bunutpal BTtpail EHepr eT
HadTonp OTBOP/ BATOK BUT OK TUCK BTparT.l
PB x,i gMN d, M M vwm/ c | Q BmM¥/ 1 APkMa E BrBPT

10 23,15 6,55 2198,7 1,70

2,3 20 21,80 24,70 1950,0 5,95

50 18,10 128,50 1350,0 24,90

10 29,41 8,32 3598,67 2,90

3,7 20 27,50 31,20 3150,00 10,20

50 23,00 203,0 2200,00 43,50

10 34,31 9,71 4998,67 4,20

5,1 20 32,00 36,30 4350,00 14,80

50 26,50 265,00 3000,0 68,00
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Posnoagin Bewmbynna € [0BOI NoOwnpeHMNN
0O HacTaHHA nopgii (HanmpukKknapg,dyaoTama.pib
XapakTepusyetTbcsda TakKuUuMu naopaymeTBPIaOMN (X arp:
po3noAagi ny, TOGTO, ym OGype nopgia 60 NnbwWw
Ki HLUI yacy | O4Yi KyBaHMNApPDAREQPEU3IMECLEPEY
yacy poampwmgkisiag,H oo aBapiil)

PYHKULI 9 TYCTUHWN WMOBI PHOCTI AnAa pos3r
YN HOM:

Qofy - —9Q " ho m (11)
ae
0-yac Ao laBapipameTp mdecnuampdweTp dGopmu.

[fpor HosyBaHHSA MMOBI PHOCTI aBapi.l 3 ¢

Bevnbynna MoOoOXHa o64YMmcnmtTm WMOBI PHIi CTb T

MOMEHT tuyaldeg MO XHa 3pobuTwNn, B UNKOEBMOTO B
AMMOBI PHOCT el

ook p Q7. (12)

Lls dQYHKUIi 9 pae WMOBI pPHIi CTb TOTrOoOQ WO
3acToKsyBp@a3noai ny Benmbynna MOXHa | HTer
no pPpeHHS BWUTOKI B HahptTm 4yepes po3paxyt
K P Yy 4yacy B 3aexHocTi Bi 4, MOTOYHOT O
n m | pPHIi CTb BUTOKY Ta asB(arpMicik ,H alBOGIHKA BCIT
Te epaTtypa), a Takox H a OCHOBI O aHy
Mp HO3yBaHHSa aBapiim MOXHa BUKOPUCTOB)
MopAgeni T a Ni 4oBULWEeHHSH TOYHOCTI NMpoOr HO 3
Ni Hi WHOT 4 a CBTOMOHYM PHOA3GPTAOXNYPEOM O M MO Bi PHI CT b
po3noainy Bewnwbynna. MpunycTtTunumo, wo 3 a
6yn 3a(pi KcoBaHOHaAK i oIGHK@BiaBRIPO PlaHINX A a
napamMeTpwu po3nopipmyindBreayb6puwinadna, TOO @
o6buymnmcnntTun MMOBI PHI CTb aBapil yepes 20
po3nopaginy Beunwbynna:

O¢ nup i@t p Q T ° it c.o

Po3paxyHKMW®, npoBepfgeHi ANna pi3HUX Ai
nokaszanwu, Wwo 3 61 NnbywetHad ap qod cAuUMCEITa aT MOCTKBYO PC
WBUAKI CTb BUTOKY Ta eHepreTuyHI BTpart
2,3 MMNa pna piamerTpa oTBOpPY 50 MM wBwU
eHepreTwnYHI BTpatTunu pgocdratwtb 24,9 KBT.

oz oo0E
= @O T I W X =

X 9 O O
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an4a nporHos3yBaBHmA ABapi p 6y B 3acT
Benbynna. Mpwn napameTpax A = 10000 [
HadgTtonpoBOAgy yepes 2000 rogwuH (npunbénwu
AO3BO/MAE oui HUTWN pUN3MNKMU Ta CBO€EYacCHDO
3ano@HTrasapi am.

dsf M odStstedMmisOdzedr HY j toj dz:

1. Wy puri H B. | Ma T ekvaapranGitHH  Bw.o g B n i AN s
Hacni oKi B aBapi mHOT O BUMTUBY Ha T u” y
TEPOPUCTMUYHOTO akKTy Ha HadptronposHEBpaAaErR) |/
YahBepcutetr [OApar—-Cma+B@Ha, 2023.

2 . CtrenoBa O. B. , CtTendVonie n €8 a HBH 5,  PAY
6e3nevyHoOl ekcnnyartauyi i HadgTtonpoBoAai B /
Apamc b-KlhdinT aBa: Haui oHanbHWUN YHIBepPCUT
| MeH.i lOpi 4 KoH-mBpB8aTcoka», 2022.

3. KpuBeHko TI. M., BoBmmEap L. 7 alH.H, 9 Baoazar
Mo geni ANAa aHani 3y napameTpi B 6e3nevyHoO
M. KpnseHKO, M. . Bed Bsa®ippa H/k.i BBb K :Bo

PpaHKIi BCbKMUN HauUui OHAaNbHUN TexXxHI-YUHNK BY H I
101.

4 . OpaszbaeB b., MonpeweBa 3., Opa3sbace
Fra6boyn®mapAbKka MaTeMaTMUYHUX Mopgenenw Ta
cTaHui i Nni A4i rpcBpa/HAHTXM HuwaPToOnNnpoBOLI B
BUXiI AHOT 1 Hpopmaui i [/ b. Opaszb6baeB, 3. |
KypmaHra3si eBa, A . {Ew@opegany joarmala of Enterpris€E a s t ¢
Technologies. —2021.-T . 6, Ne- 2. 162174 ) .

Joamuia MOUIIIEBUUY,
o d¢ dzOH Oy Yy J @ittt L Uaspdg ddts " Is | - dats dzts
s1 [Jt c¢crtsesedy! $d2 WORBod?2
Harajia 3YBKO,
9d¢ dzOH Oy yd SOt L Udspds dbiots ™ Is jd& dzts dzts 6
s1 JJt crwsetsedy’ $d2 WORtsad?

d3. r esetse dy, |

BUKOPUCTAHHS CHABBIHI'OBUX TEXHOJIOI'THA SIK
E®EKTUBHA AJIBTEPHATUBA TPAAUIIMHOMY PEMOHTY

CBEPJIJIOBHUH
3acToCcyBaHHAa pobBouYymx PO3YMHIB nNi [ 4a
NMPUPOAHNX PeEMBITERARMX WHBONACTUBOCTEIBHLWKX e
nnacrTi B T a 3anobiraHHs4 ycKnapgHEeHb N[
BTOPMUHHOMY BIi AKPWUTTI nnacTti B, 3aMiHI H k
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rumHaHHA NPOAYKTWUBHUMWU T OPM3IOHTaAaMM B
ri pwye 7T X -e@HniEEadH@BMEB/DEDI . BHacni gock L
payae CBOW NPOAYKTWUBHI CTb 4YacTKOBO,

BAAETHbLCSA.

O W O O
O O =X OO

0 4 w

B 1N

(
Pi

B'Y

po

PeMOHT Ta OCBOEHHHA CBepanNOBWUH 3a Kna
OAYKTUBHOT O nnacrTa € [ 0 BT O TOPMAIBNGEKCMY,
nagHaHHA, 3HayYHMWX BUTpPAaT 4Yacy, npaduyi
coka WMOBI pPHIi CTb KonbMaTauyi il nopoBoOT
I Ma HaCTyYynNnHUNUMMNU Hacni gakammu. A TakoxX
SUTUBHWUN pe3ynbTaT NpoBefgeHMx pobI T
CHab66i HI BBaxXae€eTbCfa BUCOKOTEexHONOTriwuy
TexXHonori 1 O3 BOMAE Mi Hi MI 3yBaTMWu
rneBofHi B, aKi A K npaBswuno, cnpuumn
agpnuyi "HOMY PpPeMOHT.I
CHab6G+MpOBE e HaH/Hb HKOA i TP e MOHTY CBepAano

Kpewma, onyckaHHSA Tpy®©6 ni-ng ATHA CMKaoOHWH, & NTPP
CKOM, cCnyecek ni g TUCKOM (T HCTpPYMEHT
epaANnNoOBUHY Ni A BUCOKMUM TUCKOM—pPXDxmar a
o TuckoM. WMoro 3actTocoBYWTbL Yy Ppi3HUX
-Mpn Heob6GBXi oHOCTI npoBeAEeHHA pPEMOHTY
COKUM TWUCKOM;

-Mpn pemMOHTIi CcBepapnNnoBUH 3 BUCOKWUM BMI
3Y;

-Mpun pemMOHTI cBepanoapadBHBi Ao apenan
-Mpwn BIi AHOB/MEHHI CBepAanNnoOBWUH nNnicnga asBa
3acTocyBaHHS CcHab66i HroBux TexHONOT i
NMOPIi BHAHHI 3 Tpagpguui "HNUM PEMOHTOM CBE

[MepeBar un:

. Bi Anagae HeoOob6XIi AHICTb YUWUMNEgMEHHY Y
NnnMB Ha NPOAYKTMUBHWUWK nnacrt,;

e WBUMWAKWUNK MOHTaX;

. 36epexeHHH MPOHMUKHOCT I PO3KpPUTN
Bi CYTHI CTb TMNOBTOPHOI Konbmatauii n |
NbTpaToM nNpoMMmuBanbHOT PpPi AWHN) ;

. €EeKOHOMI A yacy Ta MaTepianbHMUKX BUT
rneBsopgHi B, Bi ACYTHI BTpaTun Yyacy Ha MC
KONTWO6I HFrOM € MOXNWUBI CTb O0b6epTaHHA KOC
. BMUCOKEe CcniBBI AHOLWEHHKAN MI @K BIiOoAT HyQKUHE HCH

3Mi py;
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. KOMMNOAaKTHI CTb, o € He3aMi HHOKW Ha
po6oOTMH, TOGTO PpobBGBOTWMW HA S3HUXEHUX BUOI I
hbnwiay;

. eKonoriyHo ©6Ges3neyvyHo ( Mi Hi ManbHMUI
BICYTHI CTb PO3NUBI B PO3YUHY, MacTun) .

Heponi knm TexHonorii cHab6bb6i HTYy

e Ma/fa WBMW/AKI-NCiTOW ONMPHAM XC Noyncekpoa U, i A X ;

* HEeMOXNWUBI CTb CTBOPEHHSA ypapHWUX HaBE
noeuMnbHUX (aBapi mHMx) poboOTax,;

* MNOpPi BHAHO B € JKVOKPeN coramieddde H'HHSe CBTvB H f ap T
3 pPpIi 3HUMMU 3 0BHI WHI MN [l amMeTpamu.

Ha pagaHwuimi yac Il HO3 Ee@MHUMMNU KoMMOaHIiI amMu
cCHab6bb6i HroBuMx YCTaHOBOK 3 WWPOKUM ai ana
KoMnnanekTaui i . [ o T a K 1 xalanee oPpimt &eniroh BB i A H O

(Hi1 g e p jyHEuHilmumon, International Snubbing Services, National Oilwell Varco
(C WA, Snubco Pressure Control, Snubbertech (K a H & g a

MapamMmeTpn ycTaHOBOK:

e 3ycunna Hw=a22n70gikoHw: 410

e 3ycunnoesopavgagtb: K BI30

e OdoBXWHaAa xopgy T i3HPO0YymMMwM.HAPI B 1800
e i amMeTpil 1d@p ywm:. 42

e Twuck Ha rwunpni: 14; 21; 35; 70 ; 105
Mpo6GnneMHI 3afgavdi po3pobneHHAa Ta BNOpPO

cCBepaonoBWUH Ni g TUCKOM:
-CTBOPEHHMB O A HIP O NP CAMNMYOCMKHOO T O KO MNONEeKCY;
-po3pob6NEHHA HOBI THBOIoOo YyCTbOBOTIo o06n
KOJMOH,;
-po3pobNneHHA cMcTemMnm KepyBaHHHA obnapgH
-_afjanTtaui g KOHCTPYKLUI T PoHTaAaHHOI ap
CHabGixrmemMHoONnor i u,;
-po3pob6NEeHHA CBepANOBUHHUX TPYyOBHUX T e
-CTBOpPEHHA HoOpMaAaTWUBHOT 6as3u Ana poo6I T
-pbopmMyBaHHA 6e3 NeKoOoBMUX 3axopgi B I Bi O
-HaB4YaHHA Ta cepuddikauyi 9 TexHI YHOTro n
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A\
\ ,'-';'n Bepxia pobova naowaka

--;.:-’ -

v

PnegpgkOdHOBHI BYy3nuM Ta efnneMeHTWNW CHabOb6i
CHab66i Hr oBi TexXxXHoOnNnoOTr ifd € e e K TUBHO
MeTohgaM pPeMOHTY CBepANOBMUH, ocob6bnueo B

cepepoBuulWla Ta nNoTpeb6M Yy Mi HIi Ma naCHTO.MY T Xi
BNpoBagXeHHSA fAO3BONAE 3HU3IUTU e€eKONOTIi y
rnyuwi HH A, a TakoX 3a6besneyunTtnu 6i Nbw

poBroTpuBani nm nepcnexkTMuBI

46



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

s dMsS odSstedmlsOddn HYjtej d

1. Ocinos B. B. , bBoHpgpapeHx®e pBi.nle-BKn ke x H
HaykoBa Ay MK a, 2018.

2. Petrowiki.org. Snubbing operations.
URL.: https://petrowiki.spe.org/Snubbing_operations

3. Balance Point Control B.V. Official Site.
URL.: https://www.balancepointcontrol.com

4. National Oilwell Varco. Snubbing Units and Services.
URL.: https://www.nov.com

5. MaweHKO M. A. OcHOBW TexHONOTi-## Kan
MonTasa: MHT Y, 2020.

€sren CTABUYHMI

C. IszOydddz: dzgd ¢ MmdzzyBd L OC "' dayg dada” Is

Hjtf OtclsOd3j dzl8 i v Tte ' CdedrO W Is

wOdegstc ©0dzS ' o' Cd2 dzOy' sdzOC

dz' 9o jtemdIsjls dzOW ladec OdzCe Gunz €, d3.v
SApocias PEM’SIK,

H., Is. da. , ftes¥jmtste, f§tsW j Mist

we GndasOdzS " oM Cd2 dzOy' s dzOC

Edz' o jtemdIsjls dzOW ladc Odz%s,®@ LizC tc @3. C
Oaer BUTA3b,

H. Is. dz., ftesW M, ¥ j stk

we GndasOdzS " oM Cd2 dzOyY' B dzOC

Fdz' o jtemdIsjls dzOW ladec OdzCe @Gunz €, d3.v
Ocran ®E/IUK,

CJdte' o dzd ¢ -C dr@aniz Oxizis 2ty * 2 dzta dot® daf 2 definls £

ZOyY' sdzOdz! desets Isjrnde Yydesgts kzc

3. wWetOCzzs " e Mm! €, v
Bacuias ®PEM’SK,

Oofmf ' EOWsHtcd B lIztc' dadzv
we GndasOdzS " oM Cd2 dzOy' s dzOC
Fdz' o jtemdIsjls dzOW kadec OdzCe @unz €, d3.v

JOCBIA YCIHIIITHOI'O BYPIHHS TA 3AKIHUYYBAHHSA CBEPJIJIOBUH
HA ITPUKJIA/II BEPXHBOMACJIOBEIIBKOI'O POJIOBUIIIA ITAT
«YKPHA®TA»

TpuBanum Ta aKTUBHUN BUMAOOBYTOK BYT Nne
Ki TbKOCTI pogoBuw HadtTunm i ras3y Ha 3aBe
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BMApobGyBaHHSAB BBy ITI&BW)XIHYMOBAaXxXx nNnoTpeobye n
TEeXHONOri YHMX nNnpoueciB Ha ycix eTanax
MAT «YKpHadpTa», 89K HauWwbi nbwa HadpPTO0BMU/
nNi yeHs3i ammn H a BMUOLOOBYTOEK Ha T U I —-rasy
BepxHbOMacnoBeubke HaproBe pogoBuwe, HAK.
TepuTtopi i NebBi BCbKOT ob6bnacrTi Ha Bi gpgan
Mi CT a Bopucnasa. Ha AaHWNmR yac, gaHe
poAaOBUWLUL 3 BaXKOBUADdDYBHYMNRHSMNBAAMBDNEH
BMUAOOGBYBHMUX 3anaciB Ha@PTun y MeHI ni % B U X
(3HayYyHO ©6Go)nburea 830a HaABHI CTH KOoONnekTOpi
BYyrneBoagHeBOiI CUPOBUHMN, € MKME B RO M EBOOA m gy
TakKuMXx ymMoBax MNOBWUHHI O6GYyTMW nNnpoaHani soBat
a K Ha eTani NPpOeKTYyBAaAaHHSHA CBepaonoBUHMN,
noganbuwoil excnnanyaTtauyii
Y TEeKTOHI YHOMY Bi AHOWEHHI poaoBUKLWe T
TEKTOHI YHUX CxmMOHBLDH 30HM Ta TlpoMi XHOT
Me Xa X popgoOBMLa N p e A'koTnaeB/ybecHbak O Wl i BTAae H Hl®
nyckKkammu Opi BCbKOT CKubBmepxHpomMaswmmwmB e usib
Mi B oeVBHLO1IOB E L b KO aHTUKMAI HaAaNbHUMWN CcKNnapmg
B reomMop@onor ie4HHHOIMY T eBp yaTHoopw £ BepXHE
pogoBuuwa npuypodyeHa p[Jo0o 30BHI WHI X Kapnart
KpamnmoBWuKX XpebTi B i BepXHbOAHI CTPOBCUbLEK
TepuTtopi a popoBMuWwa Mexye 3 xpeobTtamm Ka
LiwacTWHI nepeBuUnUWLeHHA penbedy Hapg pi BH
Ni BHIi YHOMY cXxopai nepeBUWLWEHHA Hapg pPi BHeEN
Had@TorasoHOCHI CTb T a nepcnekKTWUBHI CT
Bi Aknapgpamm TJTlonenbCcbKOT nycekomBelaK®i BCAK
BepxHboOMacnoBeLUubKkKa CKnapgka MpoOMI XHOT C
nonepeyHUMMU TEKTOHI YHUNU MU NOPY LWEHHAMMU
BopucnaBCcbKui, MoMApPKI BCbKMUNR T a | BaHMUI
6NOoOKY BUAI NeHO 3axXyaoAYyNSHEHUTPARDBHY B C B
Ha MeHWi -—enl eIeHHKTAN MpocTOpOBE PO3MI WeHE

Opi BCbKOT CKUOGM B nNnaaHi cniBnapjgae 1 3 nc
Po3pobky Bi AKnapgi B MEeHI ni TOBOTI CBI Ty
po3Bi AyBanbHOW -BepppBEOBABO®BAdUbK A, a B
CBi-pleni KBi AoBaHOW -HEBEEEXIOMBHMIMHLPEK &.5
Heo6bxi AHO 3a3HauununTmn, wo BepXxXHbOMacI MNoeE
3HaxXxoaUWTbCA B MeXax CXI AHOT TOPEHDIU HIWXDIP
CXi AHMUBKOT O poAaoBMLULa Mi HepanbHMUX B O
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

KTHUX CBepaonoBWH B3 awewkcaHXxo rlol | o K3poyHruy ¢
Heonori YHoOT O KypopTy «CXi goHMUYAa» i
MMaHHS BUMOITeBI BAXBDIHYH UXK p@Tan «Ip.
H a Tepurtopi i BepxXxHboOMacnoBeubKOT
TOpiT Haui OHaAaNbHOTIO NPUPOAHOT O nNapk
nepioag 3 2005 no 2020 poku Ha Bepr
pansmioli BomumcnasCcbKOro 6N0KY nNpoobyy
21, 10, 100, 101 T a 102, NnPpUYOMY
30HTaAaNbHI . CBepagnoBuHa 2 exKkcnnyarTy:
NbCbKOI nyckn Opnenagwi yCBUW@OK/anax
n BepXHboOoMacnoBeubKOI cKnapgkmu nporl
WWHOTNT O CcnopyAXyBaHHA CcBepaAanNnoOBWUH Ha
3NevYyeHHA HeobOXI AHMUX nNnapamvMeTpiB O6yp
PUTHAOT C Kp1@3Api 3y, 3 0KpemMa CTPUNCDBLKMUX
yac CNOpPYyAXEeHHSH 3a3Ha4vYeHUX C E
l UHNWX 1T HUMWAOEeHTI B, nNoB SA3aHUX 3
AM TEeXHONOTrNi YHMX pPi A WOHB N HMO K1pQOel
CNOBEeUuUbKOINIo MO ETOIBKWaE pNnplanpr&Eo
e NOPYyWEHHSAM CTi RKOCTI CTI HO
A Y-CXKON3aK4AMHVETHTHSHA C T P UM C b K U X i M
CNnOBEeLUbKKHIOT OK /JAAYKCW , N AKMI -npepj
TUMNM dauyi amu, CXUWNbHUMMN [0 OC
B OYypoBOTO eopi@IyY MHWM M T iyMHOIB@M.
HHA CcCBepaoNnoOBUWHY nNnpobypeHO papyr

P =T 9T X £ I =S 0IM
= U I S U I 9
- 0O 99 T T 9 T

=]
I 4 4 o ® T O 9 O

o S =T T ® = T -

1575 m [1].

3 a
popao
Ci TK

MNe
nepec
Bopwu

Ko
A4 0KY
AaHo
BpPax

UbOMY

Il HC T
HeT O
341 n

3ynbtvartvamu umdpposoro MOOgentws.
3 MeTOW onNnTwUuMIi 3auyi i cucrtTemMnm 1
epanoBuUH (puc. 1) .

yepr osBi CBEepPANOBUHM 3anpoeKkToO
7

c

E ©
@ o

B U
"
p w
ne
C N
HC
e
y
B

(@)
W

BHOTI O T OXp MBBIOMKT/ya HINBC TYP UNI&X aNX L €
bKOro 6/10KY BepxHboOMacnoBeuUubKo«C
Py KUI T cBepaonoBMUH po3pobneHo 3
TaMMu 3 Yp-BEEYBAQHHYAMUXI pPM@BEONPOBO)/
POAOBULWMI plex®alOmi YAEAXPOALOOXOPOH
AaHHA HadABHOrNo pgocBiIi Ay ©OypiHHA CB
KOHCTpPYKUI O agpantToBaHO A0 BUMOT
yTYy, L O LO0O3BOMAE BUKOPUCTOBYBA
3
10

Iz 4 9 X O
o)

M
M

y
nT
r a
CH

OBOT O o6bnagHaHHSA, a TakoxX 3abe
BaTun 3abypwBaHHA OOKOBUX CTOBOYEC
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Pucynok 1 - 3o0paskennsi uugpoBoi MojeJii po30yproBaHHs POIOBHILA

CBepAnoBUHY 102 npobypeHo 3a «J » N G

MeHI ni TBOIBAMKX a A i B BopumcnaBscbKOToO ni cKoO
ekcnnyaTaui MHY KONOHY 3a41i ANCHwWBanun Ha 6]
GLYDRI L beSHgleum. 3a3HaYyeHNMM po3ynmH 3ab

MpoTe PO3ZKPUTTA BUCOKOAPEH HBAHIFHONHMEKHU M |
NnnNacToOBMUM TUCKOM CNPUUYMHMNO NOTFTTMHAHHSA
NOr NTMHYyTOro 6ypoBoro posfliHy cknas npwubé

TakuMM YUMHOM MO XHa KOH-C®TEaAaTmnlpBa¥wuH,| mo o
po3pi 3y Ha AaHOMY pogeRPiiuwWiyBBAMAD®OBWM OO
TexXxXHonNoriiT OypiHHS Ta 3akKi HUYUYBAaAHHSA CNOCFL

Ana ycni wHOT O BUPI WeHHA 3apjgadudy cnopy,
BepXHbOMaAacnoBeuUubKOTO poAaoBMULUAa 3anpono:
YyacTMWUHI onTuumi BagroBoOppakTtTa TaKoOX MeToO
PO3KPUTTA Ta KpPiNNeHHSH.

OcTaHHBLOKW 31I CNOPYAXEHUX CBepanNnoOBUH
BepxHbomMacnoBeuUuRKa3oblaxeH@PuUnchPpaKTUNUYHY '

CBepaA/nTOBUHY npobypeHoM3 &puruldpn 88106 OTH 1N M4
rnmbébmHa nNo BepTUK ampu cMak@@lama Mb2H804My 3 H

KyTta 38° I 3 3aranbHumM Bi agxXxvo oM Beepxn
TEXHONOT I YHI pPpoO3paxyHKMW nppeoa s/piasvoHBoa HOO  N3P:
«Wel |l BhdmakLk» komnaHi T «Halliburton».
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&
339, 7nara
HanpagneHHA
=
=)
”
244, 5ns
Kougywrop
Mpobypeno go 308 M
ponotom @ 311,1 smam
=
Z
MCL
1050,0 pa
Mpobypeno go 1455 ma 177.8 pana
ExcnnyatauinHa
ponotom @ 215,9 s

¥

Pucynok 2 - Koncrpykiuisi ceepaiioBuau 103 BepxuboMaca0oBenibKoro poioBuina
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339,72 mm Casing

70—

140 — W

21—

244 50 mm Conducior Casing

280 =

T T

True Verlical Depth

] Well #103 Design
TR \Well #103 aciual

5% cont.

30—

. 0% cond.

Target 103_1

South({-WMorth(+) (200 m/in)
i

R R e e e e ABEammm

£00 £ 400 300 200 =100 aQ

Weal[-yEast(+) (200 min)

Well #103 actual

Well #103 Design

T T L
Q 50 100 150 200

TR I | | T
280 i 350 400 450 L 550 E00

Haorizontal Departure

Pucynok 3 - @akTuuHa TpaekTopisa croBOypa ceepaiosunu 103 Bepxubomaci0BenbKoro

Mor nmoébneHHA

PoOOBHIIA

CNBi eap OKNCOHBMMYHKAT 03P a €33/ i IMICHHAKE BT &

6i ononi me p HAGLYDRILe v o & Brdumberger»« ( T1a 6 n .
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Taoauus 1 - [Tapamerpu 6ypoBoi npomuBaibHoi pizuau GLYDRIL

3abe3neydyeHHAd

aK i

3a3HaudYeHe ni

CHOT O
OTBEepAXYTb

53

pe3ynbTart u-

3Hauve
No MapameTpun O6yp| napame Buobiij Bunoi Bnuoi
n/n PO3UYUNHY 3 npo 1121 1375 1455
M-I SWACO
1 lycrTt MHA, Kr/ m 1130 -1150 1160 1150 1150
2 |YMoBHa B’ A3KiCThb 60 —90 110 84 92
3 |[ICH3 (GEL) wuyepes3s 1| 20-60/-/

(Ofite 800) 50 — 120 67/72/86 62/72/82 76/76/100
4 |MokasHWUK di NbTpauy <5 4 2 4 2 4

c i
5 [Mokas3sHnk dETHPL T p a y 3 3 3 3

3a 303 xB, cwm™m
6 |ToBwnmnHa di nbTpauyi <05 0,5 0,5 0,5
7 |[Koedi yui eHT TepTa4a - 0,0696 - 0,18
8 BoaoHeBWI NOKas3HMUK 8,5 = 11,88 9,2 9,49
9 |3aranbHa MiHepani - 8,74 7,73 8,1
10 [KoHeHTpaui a i oHIi B - 150 150 150,3
11 ([KoHUeHTpPpaui a i OoHI - 0 30 0
12[BmicT konoigHoi °d -/ 2& 0,495/10,65 | 0,56/11,8 |0,594/12,78
1I3|KoHUueHTpaui a ri ap

OH, Mr / n 0 0 0
14 [KOHUEeHTPpaLuiunix KiaopHo

COz%, wmr/ n 180 0 0
15 | KoHueHTpauyuia 6i ka

HCOs, mr / n - 1037 2074 2135
16 ([BMi ¢cT 3MawysBanbHO > 2 2 1 2
17 |BmicTt TBeEeppoil das - 8 7 10
18 (BmMi cT nicky, % < 0, ¢} 0,2 - -
19 (BmMicT xnopmaoy Kan > 6, 79 6,8 7,2
0 |Mnactuara B AsKlc 35 . | g7 27137 33/29

MIlla - c
21 |AnHamMi yHe Hanpyxe .

(t °C 20/40) panfa 70 244/240 | 220,8/124,8 | 307/259
22 |[3RPM (t °C 20/ 40) - 12/11 10/10 16
23 |6 RPM (t °C 20/ 40 - 15/12 12/13 21
24 |LSYP(t °C 20/ 40) :

B i HT e p-HLe6/RI9 6av5 0 8.5 9/10 87 1
25 |Mokas3HUK cTadi NbH — 0 0 0
26 [lToOKa3HUK cegunMeHT - 0 0 0
27 |[MoKa3HWUK Heni HIi NH - 0,472/0,4586 | 0,46/0,48 0,4/0,45
28 |[Mi pa KoOHcucT@®HLUI I - 2,186/1,996 1,88/1,6 | 3,711/2,319

3a3Ha4vYeHa bypoBa npoMmBasabHa

pi AWNHa v
i nbTpauyi THIEONOTPYKHTYPHOPUOOTEXHI UHI
PO3KPUTTH

B/lac

NPOAYKTMUB

oui



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

KonekTtopi B. Ana pocni AXeHb 3acToCcoOBaHO B3
Tabauns 2 - XapakTepucTHKH KePHOBOI0 MaTepiaay

Howme . [ oBXwn , | TMpPOHWKH
Cept fi ameT cm O6',emMc|Mopucrti wiae 40
18105 2,66 5,63 31,2 13,7 6,03

Jocni AXeHHA nNpoBefgeHO Yy 3MOAE/ITbOBAHIMNUX
e TUWUCK TiagpaBni YyHOd1lD dMdmanckyBaHHSA Kep
e TemnepaTypadPod®Guoi 30HM

e nepenapg pob6ouy-elr,04 TMIltak.y Ha KepHI
BypoBy nNnpoMuBanbHY Ppi agnHy npokKkaudyBal
O6’'eM i nbTpaTy nph LKH@PWYa, CKH/RavB1 T A, H ac |

KepHa, Cciporo Konbopy, noni mepHa, wManoi
Bi oHOBNEeHHHA MNPOHWUKHOCTEI1l k¥ piH ac /ICAT arnHPOOBK|
nopoBUX 06  emMi B BYyrneBopgHeBOI pi AWHM N

Konmseanacb B Mexax Biag 0,026 cm/ c ago O,
Ana BMU3IHaAUYEeHHH FrNMMoGuMHM KonbMaTaui il :
opusd KepHa Ha lommKHBCcpOpHOBEpPHBEANNpPpNA
3HayYyeHHA 96 % nicng nNpoKayvyyBaHHSA BY
nopoBuUuX 06’ emMi B npotrdarom 41 XB. LB |
ayeHHI 0,046 <cwm/ cC. LJocCcni aoXeHaGemnn equoyke
paHyBaHHH NPUCTOBOYPHOTI 30HMU, aK e
GNMOKYBaAHHSA.
BogHouyac,r eninA m wHoi Yy MO B U BNAWNUHY NN H
epaANnNoOBUHMNM. Mp wn rTmMmounHI BuMboOw 1374 m™m
SUYUHY, nNoB’ AMaHEROpPHNC/POIBXHPMOTIMHA NIi-CK OB
3 bKUM nnacTOBUM TUCKOM. Ni kBi gaysBart.
CMYEeHHHd O6YypoBOro PpPO3YMHY MaKCuUuManbHDO
NoBHWBAaA4i B. Mopganbwe NornunmbnNeHHSA CBEGF
4y aCMMK OTBAAT TMHAHHAMMN. armnomr npByTOoInbd
77TM6ypoBOI npoMMBAaANbHOI pi onHN, wo <cCcTB
npoyuecy uULeMeHTYBaHHSA ©KEGODBY & MalBialBHI@AIH H K
Hafgi "He po3MeXyBaHHSA @NKPOHMY B@WHWHEAH 4> BIT
ekcnnyaTtauyui "HOro KaHany pans BuMAOOBOYBAaAHHS
LleMeHTyBaHHA HanpaB/IeHHA I KOHAYKTOpa 3
apMoBaHOIo BONOKHawmMun T-GmGbAQakHbOERO, Maioepiad
noKpaweHme@e Gopwma LI MHUMMU BTAaCTUBOCTAMNU LeM

D o w NI H
®® X T OO0

W I T T T O
QY X O W

ana LeMeHTYBaHHH ekcnnyataui WHOT K OJ
ypaxyBaHHSAM i HHOBaUWi MHOT O npuHUMNYy «T
TaMMNOHAXHI CyMmi wi 3 e gEm-EASOM_F, YNG-Gam-p e H H
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

EALW-LF Ta <cT1abini3oBaHy ©OydgepHY <Ccymmiuw

po3A4Ai NAKKYUNMMU BnacGemBS8MT ammBas NBGeHI r
XapakTepu3yrwTbcA BUCOKOI CcTabi NbHI CT IO
NoOKas3HUWUKAaMM, a T akoX KepoBaHi CTH M c
ancnepci nHOT O cepeposBwuua, Lo NPpakTMuWyH:
BNNUB Kpi MNneHHSH H a KONMeKTOpPCbKI B/nacTt
3a3Ha4vYeHi MaTepianunm MIi CTUAUWM NPOTUNOT NN
Mi KPOBONOKOH: e (i pa r aiemao nma/vi, N pdboamiasyiesHr o
3a pe3synbTaTtamMMu nabéopaToOpHMUX TecTy
Bi ANOBI AHI CTb HOPMATMWUBHWUM BUMOTram [ 2] T
YMOBW TecTyBaHb TaMMNOHaAaXHWUX MaTepianis
HaBefeHOG6GIHaB pMabn3b kK3pema A1 HUXHBLOT cTyne
LeMeHTYBaHHS CTaHOBUBXB.ToBXHBHORBUEGQ BEPp
npoMMBanbHMX OTBOPI B B MydPrTi CcTyneHeBOTO
TUNT@MMNOHAaAXHMNX MaTepiani B MOAeNbOBaHUMN L
Bi gonoBi goHo 2 rop. 35 xB. Ta 2 ropapa. 10 xB.
P,MMNa T,°C
A A
20 30
po) I A S
0,1 15
Lt xs
0 45 40 30 40 30 30 >

Pucynok 4 - I'pagix TepMoOapUYHKX | TEXHOJOTIYHMX YMOB BUNIPOOYBAHb TAMIIOHAKHOI'O
po3uuny Ha ocHOBi YNG-Cem-EAS5OLF nuist neMeHTyBaHHA HUKHBOI cTyneHi 177,8 mm
eKcIIyaTaniiinoi Ko10Hu y cBepaJioBuHi 103-BepxubomaciioBenbka

PI1Owv"
A A
20 22
0,1 15
t,X B _
o 50 30 30 45 o

Pucynok S - I'pagik TepMoOapHYHKX | TEXHOJOTiYHMX YMOB BHIIPOOYBAaHb NepIIOl MOpILil
TAMIIOHAKHOTO po3unHy Ha ocHOBi YNG-Cem-EALW-LF a5t ueMeHTYBaHHSI BepXHbOI
cryneni 177,8 MM ekciuiyaTaniiiHOIl KOJIOHH
B cBepasioBuHi 103-BepxHbomaciioBenbKa
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Pf1Owu"

A

20

0,1

A

22

15 |

t,X B

0 50 30

30 20

\

Pucynok 6 - I'pagix TepMoOapHMYHKX | TEXHOJOTIYHMX YMOB BUIIPOOYBaHb APYTroi mMopuii

TAMIOHAKHOTO po3unHy Ha ocHOBi YNG-Cem-EA50-LF

JJISl IeMeHTYBAHHS BepPXHbOI CTyNeHi

Ta6aunsa 3 — TexHoJI0TiYHI BJACTHBOCTi TAMIIOHAKHUX MaTepiajiiB

Mepwa c

Apyr a

cTyni

nepwa n| gpyra n
YNG-Cem- YNG-Cem-
Has B a EA50-LF — EASOLW-LF — EX;S LCFeinl_oo
nokasHUKa 100 M. u., 100 M. u., i
HTO®KO, 02, HT &kK0,02m . B/_'€0'49
B/ €0,49 B/ €0,80 ’
3HAYeHHS NOKas3HMUK
FycTuHn®a, r/cwm 1,81 1,58 1,81
PoOo3TiYHIiIi CTb, M M 215 250 205
BopgpoBi aai neHHSs, 0 0 0
ac 3arycHeHHAa J 3.35 5 35 510
BeppeHaB. ropn.
TemnepaTtypa fJOCTH 33 22 22
CTpokW CxOmMBEHHNA 04 12.05/13.50 4.40/5.20
(noyaTtTok/ Ki Heub)
MiuHicTbe ue|l2/ 24 21/48 - -
KaMeHI npwu 36/ 48 - 1,0/15 3,3/4,5
PoswupeHHsa, % 2,5 2,0 2,5
BopoBi olfi 80a x BCc ™ 22 14 58
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

Taoauus 4 — OcHoBHi napameTpu 6ydepHoi pinunu Ha ocHoBi YNG -Cem-DSM

MepwayniH Apymapuyi a
YNG-Cem-DSM-100 m. u., [YNG-Cem-DSM —100 m. u.,
MoKka3HWMK MU HT®kO0, 033 N HT®kKO0, 02 ™
B/ €0,80 B/ €0,80
SHaAaUYUeHHSdI NnNoKas3HMUNH
Fytecmua, Kr/ M 1540 1530
POo3TiYHi CTb, MM 250 230
BopoBsi oai neHHA, 0 0
MokasHukKk diaaTPA 60 60
3 MeTOl onTumi 3auyi i TpumuBanocrTiI cno
CKOpoYyeHO TepMiHnm OTLU Aans Hanp2ads ne o s A
ctTynegK?2 r1ro0p4a, | -36TymoegHi MEBKNMBOCTI CKO
OTUL poBepgeHO pgocni AXeHHAMM |13 3acTOCVyE
AVMWHAaMIi KN Habopy Mi ULHOCTI uemeHTHWOAO K a
OFITE.
SETTT e T T
L e e 381 EEE1 HEE SR REH HRELREY o
S 4 2 f?
of it .
Pucynok 7 - Jlunamika HaOopy MillTHOCTi eMEHTHOI0 KaMeHI0 It HMKHBOI cTyneHi EK
ceepaioBuHM 103-BepxHbomMaciioBenbKoi
30kpewma, aHani 3 puc. 7 CBIi 4A4YnNTtT®bLb, L0
LEeEMEHTHOMY K a M e'NGCem+EAS50-bFceH 0 B M0 B a X LemeH
HUXHbOT CTynewHi EK gpoctatTHbo 10 ropgwuH
Taka KiHeTuKa GPGOoOpMyBaHHSA CTPYKTYypU T
KaMeH CBIi AUY4MUTb NPO oOnNTUMaANbHWUNM, KoMNO
BUCOKI ekcnnyaTtaui WHI XapakTepucsBudlkn ue
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OAnsa 3anob6iraHHS 3VMEMAAJHIE HIbQ I JINTMOHBA HSAH 51 M

PO34YMHY UYMW Ti gpopo3puBy nopiAa, a TakKoX
PO34YMHY i3 3aKONOHHOINO npocToOpy, 3akau
pi 4AWH 301 NCHEeHO Bi ANMOBI OHO no ri gope

3S@TOCYBaHHAM npor pamHmnx -1 Kk diMiP/kekHcaider a »T |
«WellPlan Landmark Halliburton» ( puc. 8) .

I il visdmm o BpA Ty o e o Tk Cfn il vy sl seoses: Cenula § (@ 10%1)

— T e il T
i e D v R T

na
-
]

LF)

L]
L] ]
T

b=

%
]

L e il P T i
[T
Hamigemt S vl v
mn
gl v i S0
]
Twin, ML

L F]

Yac, xn

Pucynok 8 - I'padik 3miHu napamerpiB neMeHTYBaHHs BepXxHboi cTyneHi EK
y ceepasioBuni 103-BepxunomaciioBenbka (TurboCem-1)

O6capgHi KONOHW BYYHipawichaweePaA@mgi WHNI
obnapHaHHSM BIi O TakKMWnx B n p WMABGKERAL BOIL 4 K [
TOOLS, a TaKoX Bi TYUWN3ZSHHAHUM BUPOOHUKOM MY I
«bynart» .

LleMeHTYyBaHHA ob6bcapgHMX KOJ/oH Bi no6yBa.

nnaHiBT ,po®e3 ycKnagHeHELbL, 3abe3nevyeHO H
TaAaMNOHAXHOTO PO34YUMHY Ta O6ydcdepHOT pi AVNHVY
CTyneHeBoro LeMeHTYyBaHHSA cnpauywBana 3 a
Ha 1T X 3aKputTa4a.

TakKMM UMHOM,BUK IypMmOMBMBAXNONI ATBEepLXeHOo,
NOTEeHUI WHOT O PU3UKY BMUHUKHEHHSA | HT EHCMU
BonoAai LT b MaTepi anammu [ TEeXHONoOri amwu,
pe3ynbTaTt NpPpW LeMEeHTYBAaHHI 0 6rceaqQq/HaAXTXi YKHQ
yMOBaAX.

3 a pe3synbTatammMu OCBOEHHSH neo6Gi T cBep
OYi KyBaHHSA.
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OnTuMManbHUN Au3akH CBepaoNOBUHNM 3a «
ycni wHa peanis3aui g 3abes3neymna pPo3KpPUT

MeXax Kofa Aony®mKylppa/mioypouwaigai naaHoOo
NPOCTOPOBOT KPUBUI3HMWU 1,5 rpag./ 10 wm.
3aBaoAakKkm cTpaTteri YyHO MY Ta onepaTuWBHOI

CBepaANnNOBUHMW 103 OTPUMAHO®KOHIDMY MO | B Im oK
nopi BHAHO 3 HaMmobi Nbw eihpReTICBRERE AN DY @H
EKOHOMI YHOT O acnekxKkTy):

T

* 3pOCTaHHSA MeXxXxaHI YHOT WBUAKOCTI oypi
= 3pocCcTaHHS KoMepui WHOT WBUMAKOCT.I H a
Ha 3aBepuweHHHd cCcnipg 3as3HauyurTwu, wo pe:
AO3BIOMIUN CKOpPpUTYyBaAaTMWU OaHi o A o rinco
NPOAYKTMUBHMUX ropmMs3oHTI B, a TakKoxX niagr
po3TawWwyBaHHSA BepxHbOMacnoBeuyubKoOr o P oA -«
niaxoay [0 BUOGOPY TEXHONOT I UYHeIXA /DO BUE H .b
HadBHI CTb I HTerpoBaHOT 6a3u gaHUX Yy MC
TEeXHONOoOrim Ta HAKIiCHWUN | HXKEHEepPHUN KOHTCL
TEeXHEKKOOHOMi YHMUX MNOKa3HWUKI B OYypi HHA, 30K

Ha 49 %, a—-Hkdd¥.epuyi MHa

s dmMsS odCtedmlsOdzds HY J 6] dz

1.3BIi T 3 oO0OUI HKW BNROAMUBY Ha A[OBKI nNna nn
pPpo3Bi AyBanbHuUx cBepanoBuuH NeNe 103, 104 Be
npo HAP [/ MAT «YKkpHadTa»Kunilfld,N-BREA .c I
(peadT pHUN HOMEDp cnpaswu npo OuUi HKY B
Al AanbHOCTiI 20199174516/ 15609) .

2 . LleMeHTUM TamMnoHAaxXHI . Me T e86-99. Bnnpooby

3. CTaBUUYHMUI €. M. ,T1i @B ming KHAA. 9 KM.C T | L
cCBepaonoBWUH 3a paxymMOK € BHIWPX Bd ANE IO H A XH D
Monogab: Hayka Ta |1 HHoBauyii l: MRaGX il |aHTmM
KOH®MpepeHUi T CcTypeHTi B, acni paz2H4r i /BN cTTA0 Nva
2023 po«y:T.y /2 Haui oHanbHUIW TEXHI YHNN
noniitTeaHi npo: HTY «AB3Mc-QBDB. Towm

4. Ye. M. Stavychnyi, Ya. M. Femiak, O. Yu. Vytyaz, B. A. Tershak, M. M.
Klymyuk, V. V. Kindrat / Research of cement stone degradability in difficult mining
and geological conditions of Ukraine // Journal of Physics and Chemistry of Solid
State. Vasyl Stefanyk Precarpathian National University. Section: Technology. V. 25,
No. 4 (2024) pp. 924-936. DOI: 10.15330/pcss.25.4.924-936.
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Tkayenko M. B.
JSEMyitels L odHBBERISCE dOWIHLD, dde l
9 HH"'d& sll1 "¢, 11uv ¢l tsdzls
tkachenkonup@ukr.net

OCOBJINBOCTI 3ACTOCYBAHHA CINIHIOIOYUX PIIKUX
INOBEPXHEBO-AKTUBHUX PEHOBUMH V11 BUHOCY PIIMHU 3
I'A30BUX CBEPJ1JIOBUH

Han6i nbw WMPOKO B MNPOMUCNOBI N nNpackTwu

MWH3 T a3 0BUX CBepaoloBWMUH 3a [AARODMBHADBI
yoBuH (MAP). CyTb #Woro B TOMY, wo np
OoBOYyDI CBepANOBUHM Ta MNPOXOAXEeHHA Y e |
cy T1 NOTPpPIi 6HA 3 HyaX4yH Ol auseH,llaH iuMs /KA CH I
OeKTYBAaAHHI TexXHonorii ekcnnyartauyi i
CTOCYyBAaHHSAM Cni HWOWY N X MAP BMNOMPAWTb
€efleHHA MOoOro B CBEePANOBUMUHY W onNnTWUuMANbH
Tun TMNAPKXwm3Tabn Bi g 3 aranbHOI Mi Hepani 3 a
6i nHOT TemMnepaTypwu, BMIi CTYy Yy <cni HoOBa
ro eiiasvikiHnx BnacTtuBocTen (Ppakuyi AHOT
NAPHOCTI Ta MONAPMIOWOK OBE E@Y Q a TBAMM HC UT Xy
pymnMcTunux 3'epgHaHb I npupoagHnx T[TTAP) . 3
KpemMa BMIi CTY B HiIi W conen Kanbui w i Me
HafAsBHI CTb B CUCTEMI BYrieBoOgH@BOT O
ouec Ni HOYTBOPEHHSHA I 3MeHWYKWTb cTabi /s
Cni HOWY I MAP MOBWHHI XapakTepusyBa
TUBHUNMMU, cTab6inisywuyummnm i ancnepryiwyl
MY THI HHS 6i Nbuwy BIi A MaKCcumManbHDO MO
POLMTOBUHMN, He yTBOpBAaAaTKMW ocapjgy npu 3N
mMckKkKoprwBaTum npouecum KOpPO3ili rasonpomMuc

coneBi gknapgpeHb B ni proBux Tpyobax,
poOKYy 306epiraHHsga, TOyynTHm Mmge welgon Mwmb OTrao A
I i KoBaHa MeToAUKa oOui HK W nNi HoyTBODp
TUBHOCTI KOXHOT o MmARoOahi meamMmnr icapi@adicn H
MakcuMManbHOKW Ni HOYTBOPIKIWYOKW BNacTMUBI
B-19 yMOBHUXOAHMBWKH nmcuuec.T ema [JIB € Tpypapow
Ai NHOW Yy BU3HaAaUYeHHI Ta He pgae 3MOTry

npakTuuyi TN MAP i T X onTumManbHYy

BMUOGMpPpawTb 3 a AaHNMN nabdbopaTOPHUXT beEKTC
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KpaTHOCTHDb ni HW K (BI AHOWEHHA 06' emMy n

yTBopunacsa) Ta 11 CTi RKicTb (BenNWUUYMHY
50% pi AavnHN, noB' a3aHOI B ni HY) abo K
cCBepaonoBWUWHN 3a NeBHUIN Yyac.

HakwyieHHA pi AWHKW Ha BUOBOI Mae MicLue
Tak | B Ta3O0OKOHAEeHCAaTHMUX. I TYy T, Kpi M
KoHAaeHCaAT. Mpwn UYUbOMY KIi AbKIi CTb UMUX pi gl
6yTmnm pi 3HUM. Mpouex YMePEXBBPaAaHHEAE Bi Api
NpoXoAXeHHA Yy BOALHWUX CcepepjoBuUWax.

Mpwn BBEegEeHHI MAP y ras3oKOHAeHCATHI CE
YMOBMW ANA YTBOPEHHSA eMynbci . Tun i B J
3anexartThb BIi A pAaaAy 3Ipa®R@PI Be, CONCI HBOBBI HOMHNOWL
KoHpapeHCaAaTYy, T X Xi MI YUYHI cKknapgwu, BAacTMWuil
XapakTep nepemMi wyBaHHSA i TeMneparTtypa.
BOAM Ta Tras3oBOro KoHAeHCaAaTy <cno4yaTKy Y
ctda ni 3auyui i 117 Bi pbyBaeTbCcd npouec ni HO

Burtparta niHoyTBOpWBAayYa 18 CYyMi Wi B (
B W LUE, Hi X aOAnda BOAW, Tak | 3HauyYyHa 4YyacTwu

eMy/nnbryBaHHSAa CYyMI Wi
CTi WKi CTb eMy nnbCi NHOTIi OQOMM XBWSBA auavey

CTPYK-MEXBRG I YH U MMU BNacTMUBOCT AMMU BOAOHOT
aAuncnepci AHOro cepepgoBuuwa.
Bopga, o HaKoOnNMMYyeTbCsd B CcTOBOYypax i
cBepaonoBWH, BIi Api 3HAETbLCA 9K Yy esafaranbHi
EKxkcnepuMmMeHTanlnbHO BCTaHOBNEHO, wo Ha
BNAWB HapgatwTb, B OCHOBHOMY, coni Kanb
rasoBux i rasoKoOHAEeHCAaTHWUX PpPoOAaoOBMML, 3p

C4&i fga Tpu TwuNN.

lo BOJA nuenpylwloBrioq HTo ¢ A T b c¥i BNdguono, BBI AACKYUTXH |
i X BMICT Yy BOAI HacTi NbKKW Manuim, o H
30i 6HocTi MNAP. <Tiyvwpeimuie sOw,i Ic Tr /Cm.

Bopawnu Apyroro TNy HalWyacTi we 3ycTpi
ras@HgeHcaTHux popgosuidli GhgwmapirowimTemiBd 17
ir/ n.

Jo Bopg TpeTboro Tuny Bi gHocaftesaa®™Mgogal
noHapag 1 r/ n.

3annexHo BiIi A4 Tuny BOA BUJaAaNeHHSA Ppi 4UHLI
NeBHWWN T UMMOBMAIYHO YTTaB OMPOT 0 KOHUeHTpaui a. H
AnNA nNi HOYTBOpPEeHHA MawTb MIicue y cBepaAl
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Y ubomMy BUNnapgkKky ANna BuganeHHAa pi
oOopuCcCTaHI 6i nbwi ctTb MNMAPIi gk neHewn@gane
bOT O TUNYy 3acToOoOCyBaHHA aHI OHakKTMWU
CHweTbCcHA ULe B3aemoAiic wMJgIAPH az nii poia
plETbLCA HepoO34YUMHHI CNONYyKM T a ni
pwyeThbc 4.
3UMOBUN YamOOBTI aMeHsOD 03 BMEIp3 aHHI BOA
X1 AHO BUKOpPpUCTOBYBATM! aHT N PpU3un.
on, Al eTUWNeHT NI KONb (AET) i X N O |
MBOCT.I MAP pekxkomMeHAgOBAaAHI aHT W hpwns
iBTb WAIABBOANUTbLC A B CBepaANnNOBUHY 3
CTI pi ANHMN, wo BuaoansaeTbcCcda 3i C B E
Hi CTb ByrnesoagHeBOI a3 u, 0 B
OBWUHM, HabaraTtTo ycKnapgHWeE npouyec
MM OMa aiH H . KpimMm T1ToO0T O, AK 3a3Hauvars
HOoeHCAaTHI CBepoNOBUHN CTBOPKWKWTbC
Y
YTBOpPEHHA B T a3 0KOHAEeHCATHMUX CBe,J

carTy B pi AoWHI , Biwp IBUMANREMbEAOT
n HHSA M Ki TbKOCTI KoHAaeHcCaAaTYy ni H
TaHOBJ/IeHO, Wwo ni HoOyTBOpPIHWYI BnNnacTtunueo
Ny KOHAeHCaTy —-se TpadaHaap T € HWOEBTVEEIMBMWaAT 4 U H U |
OMaN@KBDKHBD .
Mpwn 3acToOCyBaAHHI MAP Ha T a3o0oKOHpAgeHCa-
L O X1 Mi UHKNR CKnap KoHAOeHCcCaATYy T a Mmor o
npocTAraHHAM NPOAYKTUBHOTIO TOPUSOHTY, T
3Mi Ha TWUNy KOHAOEeHoaTy, N a3 BMoigHIOTYbT B @ 1010
MAP, o paHi we 3acTocoByBanuca, nori puwy
Mi HOYyTBOpPEHHA B acd)oMiMlia XK oHBl@®MHa aT » 3 a
mny Bopa. Ak i B rasz3oBux cBepfinodlgHax
| HOYTBOPWYI B/Nna@muweoaaTida. MNAP 3marainbH
acTocoBYyBaHiI KOHUeHTpPpaui i Ni HOYTBOPK
A30KOHAEeHCaTHUWX CBepATOBUH 3aBXAW BMULWI
Bunuwe 3a3Havyanocsa, o y ra3oKOoOHpAgEeHC
YTBOPHWETbLCHA €MY /1bBCOIPAKE TAbKCasd MHoaT inNM Hye.p e T

Yy OesKMKUX BuMunMmapmgk ax eMynbci 4 MO Xe€
BHYTPI WHBONPOMMUC/TOBUX KOMYHI Kaui ax.
YTBOPEHHA CTIiWKUX eMynbCi W nNpusBOagUNTI
KOHAeHCaTOo036i pHMUX NYyHKTax EMHOCTI 3

= <

- 0

® 7 0 X X W =2 T
zZ O X W -
I< W 4 0 TS S ® 40K~ WM O X 3
300 ST Q9 UTC T OO O
T

I OO O IT OoOw o

T
=]
T ©C O T T X @Hh N X X -

E
®

O 4 m w X
T =X O o0 O

- w oo -

62



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

YHEMOX/IVNBNHOKA OTE@EBMaM@AHOTI O KOHAeHcCaATYVy.

Mpwn BUKOPUCTAaAHHI MAP pgna | HTeHCuMi K.
cCBepaonNnoBUH MOXAIMUBE | HTEeHCWUBHE Ni HOYTBOY/J
AKe CYNpPoOBOAXYETbLCSHA NOTpanAaAHHAM Cchi HetF
MOTr i p LWYAEKTI bCCTAb ni 4T OTOBKMWN rasy [ BUHMWUEK
rasoTpaHCNOPTHUX CUCTEM. BopoTbby 3i CI
MeXaHi YHNUM i X1 Mi UHUM cnocobamum Ta TX
Mi HoOraci HH A PYyMWHYBAaAHHSH Mi HIMH O3 O 14V CiH OHOE
nyxuwpui . CtocoBHO pgo YKII MexaHiIi YHe py
AONOMOTIOoOKW CiTOK Ta i HWMX Hacapok, K |
PyXy CcniHeHOro T1ra30pi QUWHHOTIO NOTOKY, é
npuncrtpoi B @a6GepyYyoE&pWTXBMUX) , 3MOHTOBAHMUX
cenapaTtopa. Xi Mi YH MU MeTOon/ 6opoTbbOM 3
NMi HOTracHWKI B, aK i CnpuawTob BUTIi CHEHHI
nNi HoyTBOpBAu4a. Mi HOracHWMKN MOXHRO TIioKg a
Ao abo nicna cenapaTopa nepworo cTynet
pa3oM 3 | HFTri 6i ToOopoM T i agpaTOYyTBOPEHHSA.
cnocoby niHoOraciHHS € ycTaHOBKAa B cenaf
Ni HOracHMWKAa THa& KOIWHYB cnpocTip M X H U
3a4aCTOCOBYWTb KpPpeMHIi AOpPTraHi YHI cnonyekmwu,
Pl 3 HMNX BUPOOHMUTRBNC(THORRKKN,P U K F & QHBI CG anmnLK
OKMcCnNneHoro napaddi HY, BULWLNX XUPHUX CNUPT

s dMmMss o d ¢ pejdidlsdddzd = H

1.JoBi o HUK 3 HadToOraszoBOI cnpasun |/ 3 a
B.C. bowWnka, P. M. KoH-AK.a:T aJl b BR-ceC,. BUBBRME .1 4 Yy K
335-01293-5.

22.NMpob6nemMn Ta nNepcnekKTWMWBUW 3acToOCyBaHH
cBepagnosunHax NeppapwapnatTsa. / YIrpMHOBC
MotTATMWHHNMK T., AOwmnpis P., Pywaxkx B. [/ 3E€

«HaMTor aszosa e HiepparHeKTi VBKCabeX,, -882BDa2H30.

Apocnas PEM’SK,
H. Is. d , fsWjmste COWJ I
wo GnaaBdzC " oMy €d2 dzOy' sdzOdz! dzd 2 Isj -~ dz2' yd
3. wet®Odazt ' o Mm! €, v

Ocran ®E/IUK,
Cdtc’ odzd S -C dz@antly Oxizis @2ty ° 2 dztd dot® daf 2 dzpiinls £ |
dZOy' BdzOdz! dzse 8 Isj mdz' Yydesets Iz
3. wetOazs " oM ¢, v
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

Bacuib ®PEM’SIK,
O ' tOdels COWJjHEd Blzts
we GndmsOdzC " o M! € d2 dz2OY' 5dzOdz’ dzd?2 Isjrdz y
3. wetddasS ' o' €, v

Cepriii KAJTMHOBHUY,
Hdtej Sltste M teo ' Mdes’ C-sesf Opeme ¢
weo GdEsOdz$ * o' Cd2 d2Oy' tdz@drisdeds? ddO) Bag
3. wet®dast e fy! ¢, v

NIJIBUIIEHHS TOYHOCTI IPOTHO3YBAHHS TPAEKTOPII
CTOBBYPA CBEPJJIOBUHU HA ITPUKJIAAI BYPIHHA CKEPOBAHUX

CBEPJIOBUH
3 pPO3IBUTKOM HOBWUX I NoKpaweHHAM | Ct
CBepANTOBMWH BMWCYi B aBMTMOCIAN BACOE MBOMKUP a We HH A L
T a e PeKTUBHOCTI npouecy Oypi HHA, 6e3s
cepepoBuwa.

TexHoOonori = ynpaB /i HHA TpaekTOpi €0 C°

OCHOBOIW |l HTenekTyanbHOI TexHoOonori i, é
edermM@ATr o BUAOOGBYTKY Ta 6e3nedyH-03 .e k3cam/mys:
CTPi MKOMY PO3BUTKY TeXHONOrim OGYyPpPIi HHSA,
eHeprii WMnpokKaOo BUKOPUCTOBYITbCHA csepa)
HeobGXIi AHO BpaxoBYyBaT,M LKOOMBIMAKBAIT b(pa K & «
CBepaonoOBUHMN.

| CHYy LU CbOT OfOHI AOCNIi AXEeHHA CTOCOBHOC
cToBOYypa CcBepAnNOBWUHKNW MawWTb O6i AbWy NOXMWNC
JaHWNWMN, ocob6bnuneo L e NoMIi THO B Yy MBBaxX
WinaxomM aHani 3y Ta nNOpiBHAHHSA AOCAHI OHWUK
OCHOBHOMY BK/NHYawTb BUNagkKkoBi CTb I yp
XOPCTKOCTI cBepapnoBuMWHM B nNnpouec.i MO e

pajgi anbHa Bi bpauke®snigenTpy BYPpMXOBNYETbLCA
Mi X papjgianbHOW Bi 6pauyi ew uyeHTpy ©O6ypuns
cCBepapNnoBUHUN He -BpaxdoemgTeecace[ 8po3ymi no
dhbakTOpwWu MalT b oy xe Bar oMmu i BN/NB H a

CBepaonoBUHMU B npouec:i 6ypi HHSA. OT xe H
npumiBepge A0 CepUMO3ZHUMX Bi gXmMneHb abo Ha
PakKTUMUYHMNX Yy MO B, L0 BNAWNUHE H a HacTynHI
npoBefgeHHA 6GypoBuXx pobi T B Ui NOoOMYy.
Bnuseaus TpaekTOoOpi i ctToBbypa <cBepano

B3aAa€EMO3B' A3KY Mi X OYypMNbHOKW KOMTOHOW Ta
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

TOBOYpaAa CBEepPANOBUHMU. Towmy HeobGXIi AHO
poueci 3B' A3 KY Mi X Oy puVI/PHIHI®D MK @ /1 O RO KT
ToOBOYypa CcBepaANnNnOBWUHMWM. Bupi weHHsa ui ei 3
Il 6paul i Ta AuMHaMI Ui 3B' A3KYy OypunbHOI
paekToOpi i C Hleepaweq B UCHTUP.Y KMoy pa <cTOoOBOYpaA
YVAYETHBRTA aHani 3y cununllloypmnbHOT KOJJTOHM
Ana Ki nbKi CHOT Oui HKN TeopeTUYHOT M O
eTony po3paxyHKY npoBOAUTbCA-NepAe]TY
M3IHadvyawTbCA4 KOHCTPpPYKLUI A CBEPANOBUHMWU
O3payxXyHKINOBI fa€e eKcnepumeHTanbHIi W MoA
or o, 3ri gHO 3 TeopeTUWYHUM MeTOAQOM pPoOS3
apamMeTpwn, BKnwvyawunm KHBK, CTPYKTYPHI
MO B U T a napamMeTpwu HABGBMHT aKmessH HAN O p il sl
KcnepunmMmeHTalbHNMMU pe3ynbTaTaMMu BXi,EI,I-
I ANOBI alTb eKcNnepumMeHTANIbHMUM JaHUM, 5
Bepx Cewmiam, m: m%ﬁ%@ﬂin u{cr%;g[ﬁﬁéleﬂmn EypoEe 3010T0
e By N R O I e I e O -
Pucynok 1 - MoaeJib 4MCeJIbHOTO PO3PAXYHKY
Ta6auuns 1 — Buxigni nani 1y po3paxyHky

ITapamerpu Pe3syabTarn
30HBI WHI W [Ai amMeTQp [63¥L)p,usano'|' KONOH 0,138
BHYTpiI WHI n” ,u,iameTcng@g,Mg)pmanoT K O | 0,1186
3oBHiI WHi 1 pAiDaMeggd® KHBK 0,172
BHy Tpi wHi # pd;amedP KHBEK 0,05
Ai avgppB@r oDAOd 0T a 0,216
FryctuHna wmatepiany Tpyobrgfcceaggi ) | 7850
Moaynb npyxHocTi E6)y@unnbHOi konof 2, 1% 1
Moaynb 3cyBY O6YpM@ bHOT KOMOHM 8-%o0
MpunckKkopeHHs BIigIdgMGr o napfi HH A 9,81
AoBXnWHa Ai NAHKW BUNPOBOQRYBAHHS 20
XapaktTepuctuka TepTtsahpcToBbOypa cCi 1400
OcboBa XOpCTKIimRaHShPY BN NbHOT KO 1, 96 -
XopcTkicTb OYypunbHOS | KAQZ QGO . H a 309,2
Koedi ui eHT OoCboOBOTr O paemadgpyfg/adiH A 1, 96 -
Koedi i eHT pgemndyBaHHKP YoWwaMNHOHH do 61,84
Wenmaki cTb WBBPRAHHA 80 ~ 120
Bi onoBi Ao HO 4O TeopeTWYHOT wMopgeni, 'y I
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

KHBK Ta OCHOBHUMUMW nNapamMeTpamwu, po3paxo
3 YMOB 34YyenneHHSA 11 BBa3 pcarxiyHKKoM0 BCKBIeq™H At
HaBaHTaXeHHA Ha O6ypoBe [JO0ONO0TO, pe3ynbT
AMNHaAMI KM NO3AO0BXHbBOT Ta KPYyTunbHOIT Bi 6f
NOPIi BHATUN eKcCNnepmaemWTRAbApPpOPRAEANyIN3YyBATMU
cBepagnoBsunmHu Ta 11 BIi AXWUWNEHHSHA.
PesynbTaTtmu KPYyTHOT O MOMEHTY 7 OCbOB
npouyeci Oypi HHA po3paxoB-BOTbCA, HAK TMNOKSE
12000 T T T T T T T

—— MPU FYSILIEHH]

—— 23 SUSILISHMA
10000} 1

8000
G000

4000

KpyTHui MoMeHT, H- M

2000

U 1 1 1 1 L L L
] 10 20 30 40 a0 a0 70 a0

Le

Pucynok 2 — I'pagiuni 3a/1€5kHOCTI, 10 BiZ00OpaKka0Th pe3yabTAaTH PO3PAXYHKY KPYTHOI'O

MOMEHTY OYyPHJIbHOI KOJIOHU NMPH 34enJieHHi i 0e3 3uenieHHs 3i CTIHKOI0 CBePIIOBUHU

xlUS

2.5 : : s
—#— MPU FYELAEHH]

—=— (&3 FUENIEHHT
2,0r

1.5f

OchoBe HABAHTAKEHHA HA J010T0, H

0 10 20 30 40 S0 &0 70 80
tc
Pucynok 3 — I'padiuni 3a/1e:KkHOCTI, 10 Bi100pakaTh pe3yJIbTATH PO3PAXYHKY
0ChOBOI'0 HABAHTAKEHHs1 Ha OypoBe J0/10TO NIPH 34eIJIeHHi i 0e3 3uenieHHs OypHJIbLHOL
KOJIOHH 3i CTIHKOI0 CBepVIOBHHHU
Ha pwuc. 2 i 3, Bi ANnNoBIi OoHO, nokKasaHi
HaBaHTaXeHHA4d, wo Ai OTb Ha 6ypoBe [ONOTC

LUe HoOpManlbHaAa <cTapgia« Oypi HH 4 NMPOTAT OM

MOMEHABY OCbOBOIO HaBaHTaXeHHSHA nNnpu 3' e€epqt
Manmxe Take X, aK i npuw BI 4" efHAHHI , i
Mpu BXOAXEHHI B TBepAuMn i M' AKWWN Macwus

66



CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

KPYTHMUIMN MOMEHT i OCBDBRO HaBbBAERAX®BHHG.
npuanmMnaHHA KPYTHUN MOMEHT, wo A1 € Ha 6\
He3anexHo Bi A4 MyMTtTm ™MakKcuUuManbHWUN KPYTH
H-Mm Ha 52 c. A notimM 6ypoBe AONOTO BXO
Ha @m0Oin WBMWAKO 3MEeHWYETbLCA, p[OCAT awyun C1
nicna nepioay KonNumBaHb. KpyTHUMUN MOMEHT
npouyuecy 3 MoOAenntkw 34yenneHHA, I KPYTHMUIMN
y dasi 3 akcotnpna by @ € B YI@ANTbL Yy das3y KoOB3a
6ypoBOMY AONOTI WBUAKO 3MeEeHWYeETbCA I 3anunl

3a npepgctaBneHMMmM T padpi HHMMNM 3 anexHOo
BMUCHOBOK, L 0 KPYTHMUIMN MOMEHT 3 9@ MK @ HOH $
CBepaonoBUHMN, oTpumMaHMN 3a [AONOMOT OK Ha
MOMEHT po34vYyennNneHHS NPU BUHMUKHEHHI Bi 6p
Le BKa3ye€e Ha Te, WO XapaKTepUCTUKKN YacT

lle HopManbHa cTa@mMsa 06ypIiS5HOH ACc , N PiIOTKO N U
BXOAOWUTHLb y TBEpPpAI T a M' 8K nopoAawu, L1 O
3acTpABaHHA, NOCTiliHe O0OCbOBH HBEBAKIT aA3XEO

O o MakKcumManbHOr CH3masamweskHa, 8%x 10 cunu
TOrAk, 6ypoBe [JONOTO BXOAWTbL Yy @MGasy npok
WBMAKO 3MeHWYye THh cia moc sdr,a’ex 1T ab6i AtHHOTr 0
yepes 75 C . BHacni gock 34yenneHHSA4a, KOonwu
HaBaHTaXeHHHSH Ha [O/NOCTSO DB U K&K C BNMOA /MbbHLIDYT
2,410 aXx NoKkwW O6GypoBe AONOTO He 3pYWHYE
NONOTO MNOCTYNOBO 3MeHWYeTbCHA A0 Bbke cCT
Mi o ywac pob6boTwmM OGBYPOBOro AgonNoTa MakKcuUumwma.
O flaHK O B € . Mi cna BxoAay Yy a3y nepepumBYacT
HaBaHTaXeHHSH € cTanot (nocTi NHOW) , a J
OCbOBOTO HaBaHTaXeHHSH Ha AONOTO € M e
HaBaHTaXeHHA Ha [JOoOMOoOTO.

OT Xe, 3 nNnpeaenapeeymyxTaTtTi B aHani 3y B
50 ¢ 6ypoBe [JONMNOTO 3HaAaXoOAMTbCHA B HOpMa
OCbOBE HaBaHTaXeHHS# H a LONOTO, nospno
3yenieHHAM abo 6e3 HbOIOoO MakwVb POSJHAMH GBI
OYeBUJHOIO, aHani 3 No3[0BXHI X | KPYTWUNDbI
6yTm 30cepepgxXeHuMim Ha 3Mi WeHHI Ta WBUAKDC

Bi onoBi gHO 4o wMoAageni AMNHaAaMI KU ©6GarartTto
OypumunbHOTI KHOKJIOOKH U C B3€ip ACIDIB U H U, oTpUMaAHI
3MI HU WBUAKOCTI y da3i nepepumBYacTOTroO
po34YyenneHHSd, AK ULe mnokas3aHO Yy BuUrnagi
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

X4ye Ha pwuc. 4 . BupagHo, WO Y e [be 3y K s Hm
aKYy dbopmauyi i i pcbkKWKUKX nopi Aa, o ne
aTHOCTI , Mi LHOCTI T a 3 MI HI TepTHd |
epANOBUHM, KOPOHKaAa OyYypoBOro pgonoTva BX
ro KPYTHMUIMN MOBAG@HT aXe HHGIb oBB&e @MyapoBe A
KCUMY MY, a OCbOBaA WBUWAKI CTb Oypi HH 4
6pauyi T «NPPOVIK/IOMBM3ayHBHAsH H 9 » O Cb OB a WB WU AKI C
BHOI 0, a NMO3A0BXHE 3 MIi WEeHHSH 6y pwun
3 MI HJHaM3M ynpuAMMNaHHSA.
Konun BepXHiIi N KiHeuUub OYPUNbHOT KOMOHM
MOoKiI CTIHO, KPYTHWUMN MOMEHT, 1Y) nogaeThb
I nbwyeTmsec 90, BAnc HakonmyeHa eHepri 4
KCUMY MY, B HUNEBOCHAEB@E » . Mi cna 31 CK.
MAOKI CTb OCbOBOTO py Xy AONOTa BHMWS3
kcmmymy 0, 01736 M/ c, wo 6n1M3bKO 2,5 g
a)
1.0 i .
—%— NPU FYEMLIEHHT
09l —-—ﬁ;a_._iu;sr_lzqsmi_ﬁ i
£
g 0.8
g -
E 0.7
g 0.6}
=]
0.5k
0,4 i i i
=0 55 &0 65 70 3'5
6) ’
0,05 -
—— NPLU SYSTLAEHHT
—=— {23 FUSILACHHA
o 004 A |
=
E 0,03
:
B 0.0z
g
7]
8 001
8
=]
0
0.01

50 55 &0 65 70 75
Le

O) fsLHBSaydz o' BteOY' 2dzgj L B 1$/j.dgde”; B) 1 tsL

PucyHnoxk 4 - I'pagiuni 3a/1e:kHOCTI, 1110 BIi100paKal0Th pe3yJbTAaTH PO3PAXYHKY

MO3/10B:KHHOI0 PyXy OypH/ILHOI KOJIOHHU NPH ii 34enJieHHi i 0e3 34enJieHHs 3i CTIHKOI0

CBEpPAJIOBUHHA
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

A1l ana30H NO34O0OBXHbLOTO 3MiWwWeHHsa Bi 6pa
0,48 po pEs3yYSrbm,ata vmopgeni po3yensieHHAa CT
MoAageni 34yenneHHSAa, Konuw 6ypoBe [JONOTO B
WBMAKI CTb PpPyxy O6ypoBoOoro pgonotva Bropy 1
NOTI M 30inNnbwyeTbca A0 Wemrdici. &y mopeg M@N

y dbasy KOB3aHHA i MNMO3.0BXHSHA WBMUAKI CT
MaKCMUManbHOINIO 3HayvyeHHAa 0,049 wm/ c, wo N
OCbOBY WBUAKI CTHb.

Ana BunapkKky, Konm O6ypoBe [JONOTO BXO0A4l
3 nNoradHow O6ypumicrTIO, npouec 3Mi HU KYTOLE
KYyTOBOI WBWMWAKOCTI nNpoaoEeMOHCTPpPYEMO y
HaBegeHWX Ha puc. 5.

a)
1000
E;QUO-
g
H
g soof
E
g
E?UG
g - NPU SYSLASHH]
E —=— (£3 FUEMLAEHHA

30 33 60 63 70 73
L

—#— MO FUERLIEHAHT
—— B23 SUENLIEHHT

BN IKICTE KPYTHOTO MOMEHTY, pad,/c

55 60 65 70 75
te

OF ko j Ld3 Mjdedaw CtcbBdqzo @zdT o § sdZdpOds § B Is d dz!
Pucynok 5 - I'padiuni 3aj1eskH0CTi, 110 BiZo0OpakaTh pe3yabTaTH PO3PAXYHKY KPYTHJILHOTO
PYXY OypHJIbHOI KOJIOHM NPH i 3UerJieHHi i 6e3 3uenseHHs
3i CTiHKOI0 CBepAJIOBUHHI

3 pes3ynbTartiB BUJAOHO, o B Mi pYy 361 -
KPYTHMUIN MOMEHT e HBIGb OOByep OB ® B @ H TAAOK1 O T a
MakKcumymy, KyToBa WBUWAKICTb KPYTWUNbHMUNX
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

Hi ManbHa KyToBa WBUWUAKICTb BI ApiI 3HAETE
3yenneHHa HabnumxaeTbca [0 Hynga. ellpwu
nMnBanbHE YCYHEHHH GypoBOTr O LONOTa
YTHUWN MOMEHT, npuknageHumm po OGypoBOT
notTo 3idkobiy€5bnpum B o060x BuUuNnapgkax K
poBOro pgonota wWeungPKad P@aignd wmyamabdsdH, h |
5 1Ta 2,4 pa3un BIi A NOCTIiIi MNHOT WBUWAKOCT.I
3 HaBepgpeHOro BWUWe aHani 3y BUAHO, Lo
noTa HaAaKOMNMMWUYeHUWN KPYTHUWKN MOMEHT Ha o
NokKi obeprTaHHSa | MO3/00BXHSH WBMUAOAKI CThb
Py nNPOXOAXeHHSA npouecy O6ypi HHSA, wB n A

ctTabi nbHOCTI , KpyTuunbHa Ta No0340BXH
NOTO nNnoBepTaeTbcsda MHHKOTNaNbi IGMO®T 0O CHXC
napgHi nnacrTwu, Bi 6pauia cTtpubébkonopagi 6H
enieHHAa. Mmi g yac onepauyiril O6ypi HH 4 .
MOKI CTb oOoObGepTaHHA, i BKa3ye Ha Te,
UYHIi CT™b fAii ned® Bi gob6bpaxXxaTnm peanbHY- CUT
epoBaHOT cCcBepATOBUHWU.
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IMPOBJIEMU 3ABE3INEYEHHS EJIEKTPOEHEPI'IEIO HA®TOT' A30BOI
TAJTY3I
HadprtorasoBa r1ranyashb, AK oOpfaHa 3 nNpoBi,
NK4YO0OBMUM enemMeHTOM IERGEepNeTeHmmXx N aoiwn
poMumcnoBOCTI , Tak ii by ewice ®@ HyB aHHPAO T
Tabi NTbHOTro enekTponoeB@aAaapwgaBi AKKeE | Yy 6
paHCNOPTYBAHHA3 ar/ae Xaerppe pBoioK ne ne K TPOoeHEerf
MTaHHSH Hapgi WHOT O eHeprosabes3nevyeHHAH
cbon n B O B Yy MO B a X HecTabi NbHOCT rnob6ary
OEHHMWX 3arpos [ 4, c.163].
OcCHOBHOW npob6nemot Had@TorasoBoOTrlo KO
ocTaBkKka rasy BUpPpOOHMKAaAM eneKkTpoeHepri:il
i ACbKOBI aTakmax nor a®soéesmnmpgobyTKy T a E
nanwBanbHOTIO Ce3HMH3yb KN MMA gBBWUMIaaiMMO T a 3y
3) BUHMKNAa npobébnem wopo HakKoOnNuMmyeHHSH
nanwBanbHOIO Ce30HY. $Ke dui TUBNETP AMABHYT by 3 &
NMTUMI CTUUYHUMU NPOTHOCI aMUmMBOYme KKOG@MET |
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apTo npoBi gHuMUM daxiBULAM PpPO3TrNAHYTN CT
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KTpoeHeprii 3apgnd BuUpPpIi WeHHA npobnemmv
K LWo 3arnmnoeuTtuncs4 B i CTOPUYHMOMOHPABEKBDP
KTpoeXpapioHsin ayl8/8maecwy, NOCTYNnoOBO BOH
Maxy Ta no0aqsor nlp9o9%dB or blame FgM0o0 B T aobr
OOHMUTBO eNnNekKTpoeHepriilT 3a TUNOOM e€nE
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pecnwoymn banaHCKTEO@EXKIEPAHHAA O&/Ce YK
aTtwu, L0 cnoxXxmBayvyamwu enekTpoeHepr i |
o mipsommm c eddB%,c Twacené&H HAK OMY-HBGIVWLWTH®DB €
ogapchepaHk@Vesp T | HwWI Henp®mamambaiK e
opmaxe, TBOY i BHWUTIBOI HOWI 8 I TYyT Bap
epeHol B U LUWe cTaTUCT UKMU NMoKas3HUMK I
TpoeHepririIt, Lo LOCMUTHLb BeNnNunuky yacT
H W, 2 91,05M Y BBaXaemMo, wo PpATI FHIBKO M
r e(TmekkarMp O C T aH Ui T CCGT) No nNi Nbrl O0BMWX
napumsaygi 9 Ta pPoOIBOHTOKBALH TEBHEHE 3EN BAHK (
c.43] .

Xe, anbTepHaTuBHaA , TOO6TO B ieIHHEOPBI /i KEBHE
BRAKMWMBII TrocnogaptwBaHHA, 49K BUPOOHMU
NOAXEeHHSA)T PnaoHBCI MOoppATC B O M, € T e K TPONOCT :
eBOoOCTI (nmos3a mMepexelw).

OHOB/NMWBANbHI AXepenai CeHHYeKpTrbli T Ha A B €
padi yYH WHxa TBE pOEVBI BHKYQ NBi 0O A O nanunsa, AK e
XeHi W Ki TbKOCT.I Kpai H, i yacomM no
MHax 3emMni . ToMy wBuMAKEe BNpoOBAagXeH
ONOTi N emiepB 1016 ehe,K TMBMHIOEET4Ee A0 3 HAaAYYH
eKmn, NMHOaMC /HIKALKEIHBH A 3 MIaH W Cc TB/IipMa®by C I
HOMI UH| eulldadan. [7

ts dzgv y dzO J dzj-tocel s A PAa mo K anbTepHaTUNUBH
HoBaHUWUW Ha O6e3nocepefgHbLOMY BUKOPUCT
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OTpUMAHHA4A eneKkTpoeHepriiI. CoOHAUYHAa et
Bi AHOBNWBaHe pAagXepeno ewvwepri»i,, TOOEO «ie&
WKIi ANMBUX BIi AXxop[piB nNi g 4yac aKTWUBHOIT (a3

OONOMOT O COHSAYHMNX enekKkTpocTaHUi 1 noo6
po3noAai NeHOro BUPOOHMUTBA eHepriit.
] J 2" Blsj tcd3Odz! dzOH g rdg)jitcBsg HsHsk OM O B A P X & € , C ALk

npoMeHI , T a noganbuwmn i po3nopai n T a B |
COHAYHOIO BMUNPOMI HIOBaAaHHHA Ha NOCYAMWUHI 3
BUKOPUCTAaAaHHSH Harpi Tol BOoA4MW ona onanet

napoBuUX enekTpalkelWeppaTtopiB) [T7, ¢
Y 2020 poKy 3arapnbByN&XHBCTBHBBMNE&HA paLuk

naHenenm 3emMmni cTaHoBuUuna 760 T BITo. T y¥K H2 Oclr¢
yCiX npauwOOY N X COHAYHMUX naHenemn Ha 3eMm
oi oY coHaHEal BaeamginiBesBoro Bupoowunu 2,7
Global horizontal irradiation _ Europe
: O oo Talin sollargis
= Moskva http://solargis.info
;::: 3 J: ,\\,’-\':j'«a Minsk \“5
Lon.do P Ams:gldarp’ -.- Be{"'{ Warszawa,:: f}d/\{,
‘i’m‘“. r::-.-’ s ‘\ .. ' & 1\ e 'Am\.Kyyw
’Pan} ‘k}tam‘bmlg & ’g\./"rfl;a’ﬁd\kb . b
e T
R e T
. Vo A Bucuresti T““si/l >

v AROUE
"-.\ Jbeo‘gva‘w
ino i \Sarajevo (=

Average annual sum (4/2004 - 3/2010) 0 250 500 km
<700 900 1100 1300 1500 1700 1900 > kWh/m2 © 2011 GeoModel Solar s.r.0.

OCHOBHMUMMW nNnepeBaramMu BIi OHOBNKWBAaANbHMUX

-MepcnekKTUBHI CTb, LOCTYNHI CTb Ta HEeB.
NOCTIi MHOTO 3poOCTaHHSA LI H Ha Tpaguuyi MHI

-Teorpmeu HOo nNoOBHa ©6Ges3neka AndA [AOBKI nnga,
NOBCKAHE MacoBe®e BNpoBamgXeHHH COHAUYHOI

XapakTepucTunky Bi OGMBHOI T a po3ci wBan
npnmsBecTM A0 3MIi HWU KNi MampaHRpoO®BREPDPPMI
ManonmoBi pHlo [ 9, <c. 11

l Ists?2 X4 yOfp dgj HsdZz" COdzd °

-Yepe3 BI AHOCHO 3amMany Be/IMYMHY COHEAUY
noTpi 6He BUKOPUCTAHHSA BeIMKUX NnNnou 3em.
enekKkTpocTaHUI TBMOTYUBHIMOTNKI® DYyTuU [AeKI NbK
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Ki nomeTpi B) . MpoTe, uen Hepgonik He
ri afpoeHepreTtTmnmkKka BUBOAUTbL 3 KOPUCTYBAHH:
X boTOoOEenNekKTpPUYUYHI enemMeHTMN H a Be/TuK./

BCTRMIOWOTbCA H&Z,bBunawmemipal, 80 [ O3 BONAE BMUHK
enekKTpocTaHUi e ANA CcinbcbKoOrocnopgapchbK
-Mpob6bnemMa 3HaAaXOAXEHHSA BeNNUKUX nNnou 3.

BUPI WyeTbCA y pasi 3acToOCyBaHHAUI ®1Q H A
npnmapaTtTHWUX HAK ANA Ha3eMHOro, Tak |1 agna N\
-MoTi K COHAYHOI eHeprii Ha MNoOBepXHI
Kni mMmaTy. Y pi3HUX MicLeBOCTSHX, cepepgHd

AYyXe CUNbHO BIi Api 3HATHNUCA.
vl ndz” ydz' :ff tetsB dzj di3d
-COHA4YHa enekKkTtTpocTaHLUIi 4 He nNnpauwe BHO

y paHKOBMX i Beudi pHI X CYTi HKax T a n
efneKkTpocnoXmBaHHA nNpumnagae camMe Ha Beuy
enekKTpocCcTaHLUiil HeoKeo LITPAHIK OKO/TnuBaTtTmMmcsa Y
nogonaHHHAd UWX HeApgoni ki B noTtTpib6HO abo B
akKymMynaTtTopwu (poTenep L e HeBUPI WeHa
ro apoakymmyniwBanbHI cTaHUui T, K i T exX 3
BMUKIWOCPT OBYBaTW KOHUenNnui o BOAHEeBOI eHepr ¢
EKOHOMI YHOT edPeKTMBHOCTI

-Mpob6nema 3anexXHOCTI NOTYXHOCT COHSAUYI
NOrogHMX YMOB BUPIi WYyeTbCcda Yy pasi COHSAUYE

-Bucoka Uhma GOHBm@NeMeHTi B. WmMoBi pHO,
TexHoOnor ifi ueu Hepgoni Kk BC2O00K5 TmX.Mm Wwiotk

boTOoOEenemMeHTHN NOCTYNOBO 3HWUXYyBanumcsa B CE

-HepocTtTaTHI W Koemi yui eHT KOpUCHOTYde 1
He3abapoM 306i NblWeHNN.

-MMoBepxHW GoTONnaHenem noTpi 6HO nocCcTi v
3abpyagHEeHDL. MpocTy Bi A4 TX BIi gpaneHoOCTI
MOXe BUKANUKATUW YTPYLHEHHS .

-EPeKkTUBHI CTb boTOENeKTPUUYHUX TMEEPILMENT

Har pi BaHHI , TOMY BWUHMUKae noTtpeba B ycCT
BOAAHMUX.
- 3 KOXHMUM PpPOKOM ekcnnyaTtaui:i e pekTuNBI

SHUXYETbLCH.
[ Sdztse ' ydz' f tetse dzj d3d
- Hes3Baxawuwu Ha €EKOoONnNori YyHy YNCTOTY
hbooenemeHTMN MiIi CTATb OTPYMWUHI peyoBuUHMN,
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rani n, apceH, a T X BUPOOBHMULTBO CNOXMWNBaA
peyoBUMUH. Cy4yacHI boToenemMeHTU HBHDOPEO KO @N
i MacoBe T X 3acHOB@WHAOAAMXUYMIDMCWABEM CKI
nepepobkwun.

OcTaHHI M yacowm NMOYUMHaAE aKTUBHO
TOHKONAI BKOBUX (@oToenemMeHTI B, y cCcKnapgi
KpeMHI 0. 3aBpagakm HN3bKOMY BMi CTYy Kpenl
JeweBWIipOYHMBWIT BI |, ane BOHMU MoK MU MaltlT b
Hanpuknaapg, B 2005 p . KoMnaHI 4 «Shel |l »
BUPOOHMUTBI TOHKONMNI-B2oBNUX enemeHTI B [ Z

Haw6i nbwmMMMU BUPOOBHUKaAaMNU GoToenemMeHTI |
Sol anwT a(nk ; LONGI GKieeran )Enedl Ay Sol ar ( Kwu
(Kntan); Canadian Sol ar (Kutan/ Kanapga)
Astroner gy (Kntan); DMEGC Sol ar (Kunurta
SOLAR (AnoHi a) ; Ri s eom ESnod ragry T(eKcvhtnaon )o;g i N

Bnopasuwunm BCI OCHOBHI ennemMeHTHC OCHOAHYSAHYI H
6aTtapei (Chb) , akymMmynartopwu, | HBEPTOP MO X
CEC. Cawme Bi O HMNX 3anexnTtb SAK NOBT O i
obnapgHaHHSH

By mu i npnmcrTpori 3axumcrTy, aBTomaTtun (Bl
3Mi HHuUn cTtpym (AC) He npupagarTHI ANSA BWUK.
3 BMYAaMHO MOXHAaAa nocTaBUTWU, ane BOHWU He C

CTpYKTYpHA cXeMa THIO0BOI MepekeBol COHAYHOT eTeKTPO CTAHMIIL
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Y c¢Bi TIi wopi YH MM npupicrt eHepreTmnmkKwu
cepepHbOMY 6N1M3bKO 50 % [ 15, c.55].
BUNPOMI HIOBaAaHHSA eHepriga rinoTef2/b9WH al 03T DX
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nwpcTBa B enekTpuuyi Iy T JICeKK Q/N[C QNTOUT TUb. B31AK
Mi XHapoAHOTO eHepreTmnmMyHoOr o areHrtTcTBa,
Bi ANOBI QHOIOo PiBHA TMNOWMWPEHHS nNepeposBwUuXx
cCsau TB- 1@k, %abyci 20 HeobGXIi AHOT eneck
OPOYEeHHSHA BKKKWWALIOB TBBIyNedkanm 6 wMnpAa. TOHI
Hepauyi T enekTpoeHepriil COHAYHUMMUM ene
cob6iBapTtocCTi reHepatui i 3 BUKOpPMUCTat
KOpMCTaHHA COHAYHWUX enekTpaoTfAg]l W cCT
Uepe3d3 HU3IbKY edPeKTUBHI CTb NepeTBOpPEH.]
6y a. Tpoxwnu 61 nbwe 30 %) 6i NnbWwi cTb C
COHAYHNUX OaTapemn, TemMmMhe’p@Typa AKUX CAT 38
doTOoOENeKTPUYUYHI cmcrtemu He BE@EBPHC TTOIE
Moayni B 3a3BMYyalh cTaHOBWUTbL BIi g 25 po 4
i HaHCOBI BUTpaTtTun ctTaHosndaTtb Bi g 80 Ago
Ha BWKOHaHHA Pi webBwWep rPapgmwy HMd THd dPIOBT O
BNPOoOBaAaAA/;XEeKHTHuAB n n2p0e0 9/ 28/ EC i BHeCEeHHSA 3M
3acCHYyYyBaHHA EHepretTmnmyHoro CniBTOBapucrTB
o6oB' A43K0OBaAa Haul oHanbHa MeTa Yy cdgepi E
an TOT O, o 6 un Hapgpartwu M eaBoHXIO TMa Ma HATOI T P «
HOBI THI X TexHoOnNorim Ta iHHOBaAUI W y uyimn
Ao 2035 poky 3060i n%Ywmawnw apcaconre Bamrdial
BUPOOGBNeHOT 3 BIi AOHOBJ/MIBAHMUX AXepern et
eHepr ocCHADXKWPaAaHHMN, wo cnyrysBaTunumMe nNOTYXEF
PO3BUTKY BUKOPUCTAHHSA MNOHOBJ/KWBAHUX [XEeEf
MCHOBXaMbe3aneuyeHHSd eneKTpoeHepriew
barartorpaHHOw npob6bnewmot, wo noTpeBye i
opraHi 3aui nHoOor o T a €eKOoONMori yuHor o. Mepe>
eHepreTmMYHOT napagur mMmm € KNTHOYOBUMU Y UL
Yy MO B a X cyyacHMX BUKNWMUKI B. Mpob6nema
HadToOorasoBOI ranyasi € PEOYEOK @EAMA W E K
Mi XAMncuUuuMnAai HaAapHOT O nNi—BX@Qy.Ko@yyyaccHin XB gk
—BMMaAr awTb HOBUX CcTpaTeriin, OpPi EHTOBAHY
|l HHoBaui i . Jlnmwe cucTemMHa TpaHcdopmMauyi A
pPpOBBOK B YyMmMoBax XXI| cTtoniTtTt4a.

oHa o -
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Kpyna Makcum MuxaiioBuy
Mskzrnjdzs ww SEktemMkz, MifJjy' Odzr dz' Mis! "1 OW
s1 [t ¢r escic@ap ¢y CsdjHy d

XomuHn Biragiii PomanoBuu
MiskH jdzs ww SEtemliz, mMfJy Odz dz' Mmlis: "1 OW
s1 J {1 crtesesBdy’ $d2 WOmtsod?2
&3 tesetsB dy, §)

CJIAHIIEBUM I'A3: EHEPTETUYHE MAHBYTHE YU EKOJIOTTYHA
3AI'PO3A

CnaHuyueBumie r @3 3 HOBUA NPUPOAHOTrO T asy,
rasoHOCHMWMX nnacrtax, a B Wi NbHKUX, cna
Ocob6numuBei cTw UMX nNnopipg € Benumka T nNuMubKUHa
MeTpiB) Ta HasdBHI T HKWIXC /e BHOLXY I T@AIiEWmK,A
CTPYKTYPY TipCcCbKMUX nopi g MWOro BUAOOOYT !

nopi BHAHO 3 Tpaguuyi WHUM nNPUPOAHUM T as
nporpecy 3a OCTaHHI pecaTtTuni 1TTa po3pob
Ta AQKTWBHO poO3BUBAaEeETbLCHA B pfedKMWx Kpai.l
CBIi TOBUM ni gepoM Yy ULUbOMY Ccerlr MeHTI [ 1] .

BupgpobyTock chaHuyueBOT OO rasy 6ba3yeTbcCHd
ropumsaoHTanbHOMY O6ypi HHI Ta T 1 ApoOpoO3puE

BeTMKa/nbHa CcBepAaNnoOBUHA [AO0OCATl ace HeobGXIi A
FrOpM3OHTAaNbHOMY HanNpaAMKyYy Ha KinbKacorT

nnowy T a3OoOHOCHOTI nopoagwu. MoTimM y cBeppg
pi AWHY, AKa CKnapgaiemMibCcHnxx BOMIMWO KI.Ii CTKayK U
ror pcbky mnopoagy, CTBOpPHKYM MIi KPOTPI WMUHMU
6yTun 3i6pa@un [ 3, c. 19

OaoHak uUd TexHonoriga wMae | 3BOPOTHI W
3emMni 3a/MmwaeTbCcCd 3HaBHRI MAERITMHEA WMORKOAA
3akayaHoOro ob6' ewmy. BOHM MOXYTb MNpoOCOYM
Wo CcTaHOBMUTbL CepWO3HY 3arposy ANnNda exKo
r'PYHTOBI BOLA4MW, LUe MOXe CNPUUYUHUTWUM Maco

301 /JHHIHEe OHKONOTIi YHMUX 3 axBOplHWBaHbL cepep
ropuMsoHTN @MakKTMUYHO nNnepecTawTb O6YyTKU pf[xe
noTpannaHHSA 3abpyeaKHE/HBGI i WH@PI KKAWacTpoda
MacwTabi B ycbOoro perioHYy.

s zOdzyj o d2 Ol s tc@dzdz" tcj Odz

YKkpaiHa Mae BeNnNuki noknaagun cnaHUueBOT
Kpai HI NMOTYXHMUI NMoLwT 0B X A o eHepreTunuyi
pogoBWWA3Ii BCbKa nnatdopma (cxi A XapkKi
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

HeudyyumHwun) T a On(el/lcbbBKi aB LWv AfdagoT,adHOKpBVBaHL @ H a Yy
pexoaunTb Ha Teputopitw Monbuwi). 3a oy

ralwwTb 7 TPAOH. Ky-6@mMesydd,ad, 3Tp 18N e koo
6nMTb YKpai HY oagHuM 3 ni gepi g 33 a2@o. 61c9a r

Monpun BenNMYesHUWW NOTeHLUI an, cunrtyauyi 4
nnuwaeTbCcA 3acTonopeHoOwW. Ha uLe BN/IUBaAaAE
- noni TmMmyHa HecTabiNbHI CTbL Ta Bi NHa;

- HU3bKWWN PpiBeHb I HBeCcTUUI NHOT npusBab.

- eKonoriyHa cTypbogaHi CTb rpomMapgchbKkO:
- HeBWUTi gHa CcBiTOBAa KOH' WHK/Blypa Ui H H.
Ha 2024 pikKk BMAOOGBYTOK cCcnaHuyueBOro T as

cneptTmnm MNPOTrHO3YIHKWTb, wo A0 peanbHOT O
BEPHYTMUCb HXe @aGHHiieue we 0cdt@a GyimmwiB3 a Ui T B I
Tyaui T, BAOOCKOHAQNeHHA4 3akoHoOpgpaBcCcTBa,

aHpaapTi B Ta 3ayi KaBneHHA3IMIi XHaAapPOAHMUKX
JtetsL ste” Mis! E dOHtsSC sted Miskz o Odzdz

BapTtTo 3as3HauyuntTwn, wo Bi AoNOBIi AOBRBO3REION YK
3POOKYKUMXYy ABOAOBULW, HapfpaeThbCcCs yepes B |
cTewmi Prozorro. Mpopgaakia. kKlbemnaBsaHAYaAE
3no4vyarTwu BMAOOGBYTOK, Mae BUT paTMu ayKku
OBMW ans aepXaBu.OKTTak@akhnivmegzawieasme vinT
HKYypeHUI 0 Ta YHEMOXNUBUTU KynyapHi pfc
utsB' 9 0wl Mis! o’duOriiyls ® 4 S68.0Od &

Butpatunm Ha pgocni gXeHHSA I po3BIi AKY
-BapTiCcTb T €eO0NnNoOropos3Bi oKW MOXe BKIMNWY
epmmoOoBr eodi 3sMYHI [AOCNi AXeHHSA Ta aHani
-BUTpaTwn Ha oUui HKY 3anaci B rasy, A
CNni oXeHHSHA Ta aHani 3 gaHWUX.

BurpatTum Ha OypiHHA CBepagnoBMUH:

- BUTpaTwu Ha Oypi HH 4 (Ki nbKI CTb cCBe
TaTKyBaHHSA) .

-BMpTaTmM Ha obGBnapgHaHHYG Ta MaTepi anwu.
ExcnnyaTtaui mHI BUTpPpAaAaTMWU:

-BUTpaT™H Ha o06cnyroByBaHHH cBepaonoByv
aui BHUKI B) .

-BMUTpPAaTKU Ha TpaHCNnOPTYBAaAaHHA Tas3y [0 C
Kani tTanbHI BUTpPpAaATMWU:

- Kani TanbHI BUTpPparTMWu Ha pomyag{(BaEBOMPO ]
MOpecoOpHI CcTaHUiIT) Ta Heobxi AHe ob6nar
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

ButpaTtmnm Ha 3akKoHoOpgaBuyi Ta €eKOoONnori YHi
-BMUTpPAaTKWU Ha OTpPpUMaAHHS nNi ULeH3IiWn, cepTwWUn
Burtpatum Ha pgocni gXeHHSA I po3BIi AKY

Ll 4 KaTeropi 4 BK/THUYRAE Be ool p@NBIPAR
3epBauyi n.

-Feonori 4yHi Ta reodi 3aMYHI AoOCNni [XEeHHSH
-Bapt1tictTe15600000r pH

-bBypi HHA nNnpob6HOR cBepanoBUuHK) (1
-BaptictTb 6ypi3HHOHODO00D0OOCPHOBGBaAa cBepagnoBwu
-KinbkKi cTb: 2

-3aranbHaz2B@®P-B6I0OTHOO00 r pH

-Oui HKa 3anaci B ras3y (nab6bopaTopHI aHa
-BaptictTe50200000pH

Cyma pgocni gaxXeHHsda i PO3BI AKMW:

50000 +200000+20000=270000 r1 pH

O 000 + 600 000 + 50 000 = 800 000 r

Burtpatunm Ha O6ypi HHA cBepanoBuH

Lla KaTewapEAaABBRPAaTN Ha obGBnapgHaHH4A Ta
-ObnagHaHHA Ta mMaTepi anwu:

-Mi pnoMHe o06naAa4XHBHHGRAO 50pH OO0
-Tpy6onpoBo-alnmd:0 3000 00 OrQp H

Cyma ButTpat Ha O6ypi HHA:

50000+30000=80000 1 pH

200 000 + 100 OO0 = 300 000 T pH
ExcnnyaTtTaui[ZJHi ButTpartwu
Lla KaTeropi a BKANWYaAa€eE WOMI CAYHI Ta pi

-3apnnaTta npauyi BHUKI B

-MpnnycTtumo, 1 500 rpH Ha AO€eHDb, 30 AaH
-3aranom: 1 500 - 30 = 45 000 rpH
-ManuBo Ta enekKTpuUkKa:

-Bapt1Ti cT30100000pH wWwWomMi cau4d

CyMa eK C nwixy aervatyp aiTH:

45000+10000=55000 r pH

45 000 + 30 000 = 75 000 rpH

Kani TanbHI BUTpaTMWu

Lls kaTeropia BuUuTpaTtT BKANKWYaAaEeE BUTpaTu +
-byai BHUYULTBO rasonpoBoOAyYy:

-BapTi cTb=30100 00 00000 pH

-KomMnpecopHi cTaHUui I
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CEKIIIA 1. HA®TOT'A30BA IH)KEHEPIS TA TEXHOJIOLII

-BapTi cT 515000 pOHO O
Cyma KaniTanbHUX BUTpart:
100000 +50000=150000 r pH
300000 +150000=450000 r pH

ButpaTtunm Ha 3akKoHoOpgaBuYi Ta eKOoONnori yYHi
Lla KaTeropia BKNWYae BUTpPpaAaTKU Ha nNiyert
-li yueH3i T Ta eKonNnoriYHi AO03BONWKN:

-Bapt1ictTe50200000pH

VY3arajbHeHHs1 BCiX BHTPAT [103BOJII€ OTPHUMATH 3arajibHy BapTiCTh
Bua00yTKy 1000 M> rasy.

Burtpatum Ha pocni gxeH&HRO i0 O 3rBpHIKY : 27

Burtpatum Ha 6¥300HHRGEO 80pHOO

EkxkcnnyaTtauyi nmHi-—78nMmT10p000T r:pH55 000

Kani TemepatTn —45900000r pH

ButpatTmnm Ha 3akKoHoOopgaBbwwi OPouemypwun: 20

3aranbHa cywma BuUuTparT:

Mi Hi ManbHUWN Bapi aHT:

270 000 + 80 00O + 55 000 + 150 OOO A

MakcuManbHUN Bapi aHT:

800 000 + 300000 + 75000 +450000+50000 = 1 675 000 r pH

OT Xxe, 3aranbHi BMUTpatTm Ha BUMJOOGBYTOK
BapiwBaTucasAH npmnoébnumsHo BiIiag 575 000 rpH
KOHKPEeTHMUX y MO B , napameTpi B T a T eXH
PekoMeHAYETbHLCA mMPOBRCHKY ABTEPNAKYBAHHSAM
i popaTKOBMUX KOHCyA NnbTaui n 3i cneui anicrt

Po3pobka cnaHuyueBoOoro ras3y nortpebye 3H
onmMHMNnacsa Yy HeBWUTiIi AOHOMY CTaHfRBwu®uwi nopi

BncHo@oakHUEBRIE AOBOCIi YUHMUW Meuy: 3 o0oAOgHOT
pecypcom, Wwo A[O03BONUTbL YKpaiHI CYTTEBO
| HWOo-F Qe cCepimnosHE eKOonori yHe BunpobysBa
Po3sBuToK ui el r1anys3i nNoTpebye NHEB I JMOB |
cTaB/leHHSAa, 4i TKOT pepxaBHOT cTpaTterii T

s M odStstedMmMlsOdzdr HY J o] dz:

1. MenbHUK J1. B. EKOHOMI YHI acnexkTtTun BMU
HaykoBun Bi cHuUkKk HTY «XNI ». YXB@A,pkd®BE3.Bug
35.

2 . Muxanwnos B. | ., KopHi eHko C. A . C
eKkoHOMKKIag HaykoBa Ay MK a, 2014. 218 ¢
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3. Manamap O. M. CnaHueBuim ras B )
EKOHOMI YHMN BiIi CHUK XamKIiyHd Bke@rcaaTRRaLlyi. OH
C. B®8

4 . Mar yH B. r. Oui HKka BNAUWBY BUAOOGY
ceKTOp YKkpailHMU. AHani 3 BRONAUWBY BUAOOYT
cekKToOp Ta exKxonoritw B YKpaTil HI / Hiay K o
pecypcwun». K6a i B, 2024. C. 45

5. UepeAHiI HeHKDO C. 0. CnaHueBuUn T as

Hacni gkKun -TéxHHawkKwiBoXypHan «Bi cHMEK HAH
Bun. Nol-24. C. 54

6 . TUNXOHeHKO | . B. Bn/nunBK BHIQMIOKYYT KWK [X:
XypHan «lMNpob6bnemMu 3akKoHoagdXcTtBa». JlbBi B,
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CEKIIA 2. HAYKH ITPO 3EMJITO

3enon XEBIIA,
[ J oY Qo dzO kMIsOdetso © ¢ wdzMisdlskls 6 J tsa '
1 Oy’ sdzOdz! dets’™ OS¢ @t mdb’ zeénondz@gniail.con§ tc O
Bacuas JISAKIB,
19" afm! €2 d&OyY' tdzOdz dzd2 Ekdz' 9 j
J-mail: dyakivw@yahoo.com

AHAJII3 PO3BUTKY KAPCTOBHUX ITPOLIECIB B MEJKAX
CTEBHUIILKOT' O KAJINHOTO POJOBHUILA

CTebOHUUDbBAWEPOEK@NI NWHMUKX conemn 3 Haxog
pail HCbKMWX Kapnart H a-MNMo kay TIGAHKUA T 0 B omp¢
pegkKkapnaTcbKOTl O nepepgoBOr o0 NnPOr MHY,
NneHyBaHHHA OCTaHHbBLOIoOo 3 cucTemMow Kapn
ro T eK T 0 HOiy4ydHO B U . B reonori YHi m 6y posBi
XHbOBOPOTUWWEHCDbBKOT i BEPXHbBOBOPOT W L
CTUHMN CTEOHNUbKOT CBUTMN HUXHbBbOT O He
3KpUTa Ni A3eMHNMMNU r'' PHMUYMMNB BAPPAK :
TUKNI HaNnbHNUX CTPYKTYPp. Po3pi 3 CBUTMU
PXHbLbOBOPOTMUWWEHCDbLKa CBMUTa HaWMwobi Nnbw p
napgeHa BOHaAa B OCHOBHOMY COTEHOCHWNMI
owapkamMum aprinitiegnini cxoBAaRI BHNX amO |
CTWUHI popAgoBMULUA Bi AKnNnagwu BEeEPXHbOBOYF
ri oHanbHOrIo HaAaCyBY KOHTAaAKTYyWOTb 3 no
nagpeHa cTpoKaTuUuMW T NUHaAMU, anesponiT
AOBMUILALWO TONEeHOCHI Bi AKNnaagun HUWUXHDBO I
i M Teputopii Tx BUXOAIi B NepekKpuUTiI TO
ABHI CTb XapakKTepHUX HINMKHMNCHIOE T aka nx s
BepXHi cConNAaHoOroi neepoamar roOKOHWaAKEKY " T
pi g AyXe cKnagHumn i 3-aH/aeMdnaTchT | BUied BO &
pi HHUX nopi g, HaWnB Wi BIi AMI TKWN COMSAH:I

NAHKax BUXoA[iB Kani nHMX nnacoipB.,.4.HamMt
CTebHMUDbKE poAgoBMULUEe Kani WHNX coneim

eoHNMK i TpyckaBeluyb, cin CtaHunna4a, Conce
2 Bugobysanwn Kani MHI pyAanw, aK i obpo
AXxoawn cKumpganunlyrawB X@TI0 GiMEHINUEEaTHH ITTO B U
MacMuBI rani Ty 13 T NWHOI, 3anar awTb
Moeun-upysS5 1k m. MnacTwu po3pob6bndanuceb KaMe
CTOT (Kamep) T a 3ainweHUnXx MOHOMNI TIi B
3 BOAMB A0 akKTuBIi 3auii CONAHOIO KapcrTy
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CEKIIA 2. HAYKH ITPO 3EMJITO

Tya/lbHiIi CYB BP@O®&WHM: B MeXax PpPYyAHUKa
BMuwa Kani "HMX conemnw 3a OCTaHHI P OK.
pecHIi-N2®RI/77 pokbyele2B@ HT a 2Y 20T oMY 202
epuTtTopiil no6numsy nepegmictTa CTebHM
XNTNnoBOI 3abyposwu, | HPppacTpPYyKTYypH
3atonneHHAa i bopMyBaHHSA nNoCTMaMWHI HT
| AXEeHHSI elomoerg epHAIoX Ta CcTaHy reonori
POrHO3yBaHHSA KapcTonpoBa/iIbHUX ABMN
kKiB [1].

oAaMKa [OOLYHEHK qnkepmwwe HT a1 b H3ea MIOOANEO/ VKB &
HUWX Mopoenemn, wo | Mi TYywTb Agloswa@ar, i L
i-@ai/bailoC O B € MQ@MeAN OB aHHS U Ki n"bKIi CH
eMHHAI;; T BPUHT CcTaHy T i PHUUYMKNIBUNID®J/DD
i cTaHy Ui AnkKi B, ri pHmumx BUpo6GO
HOro MaypoHOBRAHT 4hebe3nNeyHNX H&MMO
B y di kcauyi i CNOC T eeoenoyr B aHHMXX  3yM
OFi YHMUMN MOHI TOPEKHWN KaAapETABUY aQ3aj
Oro ckKkKamiynexacmH,Mmn6) i opoOOPPADGIKIMYH
B Yy aHani 3i 3IMIi AHERBNOPRPO@OD@QO@GMEAT IMOH, I
PUHT OB WX cnocTepexXeHb i poO3poo6K
HHAM cTagi i

I 4o Bi oMI TUTMNU, wo KapcTOBI npouyecwu,
WM YM-HAONI O KOBUMN 3 B' A3 0K 3  [DKOOOBI TSHMAN ,
pOKY, Konun Ha pyaHuUKY Ne 2 cT1asBcH4
payuboBaHi-l1k@GMmMepns Noddmw i B Kamepy
oniB cTabld®D@0B M3A/oacdn@yh® KA KHaH ayi W Al Nns
6kKn pyagHumka Ne 2 nocTtynuno 61 nbuwe 1

- T ST £ 4 X T4
®® O 9 I O 9 =SCw T

3 4 7 £ O ™

TUC. M3 Ni A3 €eMHMUX KapcTOBMWUX nop
paxyHKOBDO, nNo BMUHOCY <conen). BHacn
B Ny o2 n kB Hanopax BOA-T TIDHWMGBTOMHIT Y L:
MyBanacsa pgenpeci nHa ni Mka, WO NPOCT
BY Ha nNniBAEHHOMY cCcXo0pgi 4O 3annasBwu
rna nnowi 3910x960 M . B BEVWARMNKIY
cCnopTyBaHHSE nNpiCcHOI BODQ@WM4 6poikwa x3 aym
YyBaHHSA MIiIi XKaMepHUX Ui AUWKIB Ta cTen
PpXHI Ta YTBOpPeHHS Ha nNnonepepgHbLO B

ani B y 20pbdkax02¢ wmMe&XAaAQ2% i pHUYUYOT OO
bOTrTOoOAHI WHBLOTO AHA T eonNori YyHoOowW CcnyxEe
TOBMWUX npoBanwu, nepuwi I 3 1K KN X y TB
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CEKIIA 2. HAYKH ITPO 3EMJITO

muweonumcaHor o aBapimwHoro npopuBy y 197
HauH.i NMo pPO3MiIipax KapcToOBI npog:;dyh yrTi
Nel 6 % 117929890 mp Ne®:1 4220 =0 25 1NB; M@ 09 46 8 O\
193:93M005 p Ne®22280B6P0 NeM2Me 27,1 955101
ytTBopusca 30 oekepecpHoas M2 Oploiv p200*210 ™,
Bi apob6neHunmu -klabvepaamu-Ca.0P015%5106epe3Ha 2

I T W W

NMOBEepPXHI WwaxTHOT O nons A1 NbHKLUI 3 K OH
pogoBuMwa YTBOPUBCA KapcToBMIM npomwamoNe
50 ™, Yy 3 O0OHI po3BaHTaXeHHSA Hapg -H% gpoc

nnactTaCAR1P5 NMNpmwTtoro o 11: 00 ropg BiIi gbynoceo
WwaxXTHOMY noniopprmMHwLOKBAHON2 60 ™MeTpi B Ha |
npoBany No2 7 , BFO@O®BHKI& HDPOoOBadnmo p mu , PO3MI
MeTpi B, CTIi HKNW BepTUKaANbHI , AHO KapcToO
npoBany n o BOoOAMN NnPUOBGAMN3HO 20 vHeatap i
Bi Apob6neHunwmac-l8amagamcd 0O gElgy nonepeaHi /

2010 poKYy cKuMupganucoebe nepexonneHi Haunwobi n
3ymndi B APpeHaXHOTr o FrOPU3OHTY. JaHa Te
nonepeagaHbOo 6Gyna BM3HaudveHaKapeowmBnoaTaeapn
32 4Kk i nonepegmHi ND720y pPp@AX vyaB NGO~ U
MeXxaHi YHOTro PpyWHYyBaHHSA O6O0KOBWUX C 126-H 0K

128nnacTtaCAO0TdlgnpumpoagHbOI KapcToBOI nopo

BUTOKOM HafjgconesBWUXx BOANBUYBDOGK YPDBBREHRAS
XO0OBTHSA [978 p

MpoBepageHI AOCNiI AXEeHHH AO3BOMUNMN C
NPOBaAaNOYyTBOPEHHA: 1. Mopenb nNOpYyLWeHHSH
NepBHWH O TEXHOINIEeHHOrNo nNOoOpyWwWeHHA T eonori
condaHoOil ponu I 3pBO@Ma,;, cdhAaMopenws3aopy LWt
cepepgosBuuwa npwu BUAOOOGYBAHHI Kani nHunx P
pogoBuMuwa KamMepHMUM cnocobomM (KamMepHOW
reonori yyggoBouwaepga@ pajguvmKalb-HUNHWBMI Y¥MOH
AaKTUWEI 3BQOONPUTOKI B y ri pHUYI BUPOOKM
ni opi 3aHHI Ui NnMnkKi B, YTBOPEHHI Be/TUKMUX
ni gcrtasi BMUBYEHHSH TPboOX HaMmbi Nbwnx K a
HaMmbi NbWwW geTanNnbHO PO3T AGHUYIT as KTopie TGO rMooyaH
cTapim yTBOpeHHS BeNUWKWUX npoBani B, Wo B
BUBYEHUM T i Aaporeonori YHmMm YyMOBaAM. Ctap
BMUOLOOYBHI KamMepwu, I 3 ni gpi3aHHaSM Ui MK
CKAHmsd CcTi NKOT pi BHOBAr un, Ctrapgia 1 € n
BeNUMKUX nposani B: Ne 27, 30, 3 2. Ctapi sa
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CEKIIA 2. HAYKH ITPO 3EMJITO

wo HanpaMy 3anexumuTtb Bi g piBHA T1i1 gpasni
MOXe O6yTun mMacwTabmwomi pmpoms asf nigeoBa)y, No 3

(npoBan Ne 32). Crtrapgia 3. BrpaTta cTi kKo
LeHTPpI cKneniHHA CcTi RKOT pi BHOBAr n: y
BUKNMNKana TEeXHOlNIeHHWN 3emMneTpycs, [AypoHM@AQ
npoBani Noe 32 [ nposdsBMu onuncamti npwu |
JoueHTpoBUuXx o6GBani B: AMMOBIi PHO He nNposgaB
TpumuBana ni YeHi rogvuHuMn nNpPpwW YTBOPEHHI np
o6Bani B HaMnobi NbHIA ANCPKYP add@p MByMBpaaHkHel npoBar/s
3apogXeHHSH TPI WNH T a OCYBHMUX Ti N I 3
6aratTodaszoBuUX, AOLEHTPOBUX OCYBIi B: HalMWk
Ne 30, AMONi Ty AMWu 3 Mi WeHbDb OCYHYTMHNX Ti N
caHTuUuMeTpi-B, Ogom,1.GTtagida 6 . Crtabini saui
bdopMyBaHHSA KapcTOBWUX 03ep Ha npuknaag.i
OCYBHWUX Tin y npouyeci i nbTpaygi "HOr o pc
No 27 Ta Ne 30 TaoBWT @KWK KDBQYC Ma&H HBKY T,

3a pe3ynbTaTtTamMmu npoBegeHunxX AOC i [ XKE

BUCHOBPIOWPWMYBAHHSA -MTEXWHIOE MHMH® reosfori YHoO
pyagHnka N 2 CTebHUMUBbBKOINIOoO popgoBuwa Karii

MOgensaMu: NOPY WERMHHIAe OM@DU P GIMHWIXX YIMMIO B

TEXHOIEeHHOTOoO NOPYWEHHHA T eonori YHOTr o C ey
I 3 30HMU CONAHOTO A3 epKana, o Bi AOYB:
HeBEeNUKNMMN npoBanammu 61 ns A1 NAHOK B U
reosnor icCepae®ige® B M Wa npwu BMOOOYBAHHI Ka/i
CtTebHMUUBKOT O poAgoOBMWLWa, npusBeno 4o no
po3Mi pamMwu npoBani B; Mo poeno NMopyweHHH

pagunkKkanbHNX 3 MI H r'i Aporeonori YHMUXHIY MO E
Be/IMKUX nNpoBani B Ta KapcToOBUX 03ep Yy HYV

s IS odCctedmlsOdedn HYjtej &

1. AaKi B B. O. EBO/NwLi 9 -ap0B@BUNUI @B aHTOE XOH O
KapcTy B MexXxax CTebOHUMUBKOrNro popgo,mBuila Ke
MeTpwuuwuH /1 Bocbwma NMip>aKapol Maa K HO & YOk
"HapgpokKopucTtyBaHHSH B YKpaiHI . Mepcne
KOH®MpepeHui i . J1-85Bi B. 2023. C. 438

2. XeBna EKIreomramHaMi YHa XapakKTepucTuka
Kani "Hux conen (Ha npuknaapgpi CtTepoaBuBkor

XeBfMfa' dzgj cOdz' dz' toj MEMdJKw CBW. 2H024. C. 73
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Cepriii IPUTYJIAY,
OMf ' tcOdastc udeP'dash ! ¢ se s dzO
sjnde ydegsets bkdz o jtemdls

5. WetOaES oM’ S, U

YIIPABJIHHSA HACOCHO-KOMIIPECOPHUMM TPYBAMU
3ABPYJTHEHUMMU ITPUPOJTHUMMU PAAIOHYKJIIJAMUA

Jocni AXeHHSAaM npo6nemu pagi oakKTUWUBHOT
HacoKHmwnpecopHNx—-HKYPY)HO Haapiopgoswuuwax Ha(d

OHIi npoBacH&Ob KIi I 3anaguHi Bnepuwe 3ainm,
B. O. WymMnaHcbkmernb Mi-Z0.1 BKy plal

Mpwn BMUOOOYBAHHI Ha T U n rasy, pas3ol
nNi AHI MawTbenmanacyBTHLBOCHB) ,(AaRi BUMMUBAaAIW"
KonekToOpi B i 30TO0ONMKNW NPUPOAHUX papi OHY KNI
Ta | HWi . Mpma 3™Me mnepaackymn i 3 CIMNB Ta «c
Bi AKNajgeHHSHA Mi HepanbHMUNX YTBOPEHGL, Hac
pagi oOHYyKANi gwu, H a B HY T PKI OUMHNI pXe C OCPTHI UHXK a XT
Tpyb6bonposopgi B, obnapgHaHHI rmpna cgepAan
pe3epByapax-n/saca)MBYTOH bEOO 4 0 10, CMpow Hawm:

ToBWKUHaA Bi AKNnapjgeHb y NPOMMUCNOBMUKX Tpy®o6
pocararm0oOpomM,0 a Ha AOHI pe3epByapiB 1| HK
O6bnapHaHHYa Ta MaTepi anu,pauyo 03HayKply goHaew
3ri AT s8axHOMe KM TEHN MU aAXepenaMum NPUPOL
-Tnagnn) , He BIi AHOCATbLCA A0 -PAPB) oaBTOPRH
Bigaxoan (wnam) 3 i HAEKCOM NUTOMOTI akKkTMWu
10 0 OkOr , bkuio MOXe yTBOpHBaTMuUCH B npouye
rpnagnyHmmm ocobamm TTpynu HadpTtoras, MOXY
| HTEHCUBHI CTb, 3 AKOI BIi o6byBawTbCA
06’ ekKTax, KOnNmBaeThbC A B oY Xe LW P OOKOO MY
306i NbwWeHHSH H a 3aBepuwanbHI W cTapgil p O :
O6BOAHEHHI CTb nNpoAaykKuUui I, BHacni OK 4oOTr
ocapgis 3 Tnanm, ab6o 3ri aHoNGORM (NatukaHya p o A4 H
Occurring Radioactive Materials) — T e X HOM & W O /1 € H | papgi oakT .|

NPUPOAHOTNIO NOXOAXEHHS .

OKpewmi HayKkoBLUIi NOMMWNKOBO BBaxXatwThb,
Bi AXO0A4M 6ypi HH 4 T a 6ypoBuim | HCTPYMEHT
MOHI TOPUWHT OBUMNU AOCNi gXeHHAMpynpaxHa@T @
NnpoTAT OM AeKIi b KOX AecATKI B POKI B He
nepeBULLEHHA HOpM pafgiauyi WHOT 6e3nekwu
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TakKuMuM YMHOM, y Tpyb6onpoBopaax
Ha T a, KagppeRpamgykKkmTw TOLWo), B
| HCTPYMEHTI Bi AKnapeHHa 3 TMOAT

NbwocT.i BMnapgki B 226Ra € nepes
3-nlaqaOy0 pPpOKIiI B) , X 04 a TakoxX MO XY THb
Tpaui T b228Ranewaio2 BB Tuny npoue
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A Bi AoKnajeHHA, ocapy.
HH S U n x ocapi B yCKNnapgHIoE Texl
i BHYTPI WHI NnPpoXi AHI OTBOpMU T
HA. Kpi M UbOTr®P, HEQ@GXIpEMOHT &Y IPE
H WX ocapgi B 4y u HadTownami B. T
n M BUKIMNIKYHO 3 ekcnnyaTtaui WHM:
KaMu ni gnpuemMcTB Ha@rTorasoBOi
HUKb B( Kiaxmm@LQET Y , rincy, ' TUHOS3 ¢
Kani o Ta HaTpi w),-n/o&kCM@B @1 380
T Ki NbKOCTI BYrnesopgHi B. o H
acdanbTeHU, napadaiaH It Yy FQ/IIRGC)T,00 BVAl
dbTownam MOXe OYTUMU Yy TBEepaomy i
BYTl /1eBaHice 0TBa i C VBMYIMH b O
HHSA 3 ekcnnyartauyi i HKT T a | H
3 a TEXHI YHUMU MU THayamMegs@AawWmun ,npu
ni i B He € nepewKkoaot A n s 7
HAM nNnpaBun papgiauyi nHOT 6Ge3nekKkwu
aTaui a, obcnyroByBaHHSA, PpeMOHT
pi B, WOBBRAHIT BMWKEY BALIH O I onepawuy
HA Ta TuMyMacoBe 306epiraHHa o067
M W pagi oOHYyKANiI gamu 3401 NCHIWETHDb
oBOiI Tanysi YKpal HU 3 [AO0OTpPUMAHLE
ase obnagHaHHA, HKT Ta wnawmuwn
HO oO6GnawToBaHWUX MaWhgaHyuMmKax ni
nepepgaBanuncsa pJepxXaBHUM cnheuyi a
MW B YCTaHOBNEHOMyNnHIOpPpmIAKIYP N eYva
NKMN 6es HasasBHOCTI TexXHOoOnor i
OKOBOro 36epiraHHga HapgaBanu no
X cneuyi ani 3oBaHMUKX ni gnpunemMcTB
ayi iT. nEepe@ewmo wa /HKc 1 nnuwe y np o
CTB HadPTorasoBOIl ranyasi (Puc
3oBaHux nignpmemcTtB (Punc 2)
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CEKIUA 2. HAYKH ITPO 3EMJIIO

OaHacx, yepes nepenoBHEeHHA cKknapi B i
CY6’' eEKTUMBHUX 06CTaBMH CMp/ U 3 YINON HIEPHNOW MHAaHHaA
Ta obnagHaHHA 3abpypagHeHoro TnoAanMnnmM. Takwu
MaMgaHUYnUMKIi B wOpmagmuyHmx oci 6 Tpynu HadTo
TOH 3abpyagHeHOT O HKT. Tomy yepes Hepo
«papi aucEeaw® GEWIi anbHA Hanmnpyra Yy MicUua4axX

el R

P Dol I PGS i e o 4 {5
piranns 3a0pyanesoro HKT

2 2l

Puc. 1. MaliTaHYuK THUMYACOBOTIO 30€

— =

Puc. 2. Maiinanuuk tumuacoBoro 30epiranuss HKT y 3oHi Biguy:keHHs

Takum UHNHOM, Has3pi na Har anbHa norT
NoBOASKEBH MaTepi anammu, obnagHaHHAaAM | B
npoMMcnoBOCTI I , 3abpyagHEeHUMM papgi OHY K NI
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CEKIIA 2. HAYKH ITPO 3EMJITO

CTBOPEHHA Yy 3O0HI Bi QUYXeHHdA cneui ani 30E
YKkpail HM 3 pge3aktwuBauyuii &HKJroai 6ymmnmo B e
cXoBUWA [NA BTOPUHHUX L[YyXe HU3ISBbKOAKTMUB
HayKOBUX p[OCAI AXeHb Ta HappaubOBaHWNUX pE

s IS odCciedmlsOddn HYjtoj &

1. WymnaHcbKkuh B. 0. TexHOreHHe 3abpypaH
Ha O /OB MULWaX KOPUCHMUKX KonanwuH / B
A. . Cy660Ti H, A. X. BakapxieB Ta i H.
https://surl.li/gkgxem.

2. Mpob6bnemMa papi oaKTMUBHOTINIO 3abpyAaHeHHH
yac po3pobBKM HaproBuXx pogoBuw YKpai Hu |/
Touki H Ta i H. HadptoBa i raseéBa npomMmucnc
3. LdepxXaBH.I CaHi TapHI HoOp MW, npaswun
papgi aui nHOT 6e3nekMn) -YKpaOHUL- (HPBYcC.
https://zakon.rada.gov.ua/rada/show/v0062282-97#Text

4 . OCHOBHI CaHi TapHI npaBuna 3abe3ne
( OCFR3O5). — K. |, 2-(L 3. https://zakon.rada.gov.ua/laws/show/z0552-

05#Text

5. Apnrynwuu TII. r. Mpob6bnemMHI acnekTtTun nos.
npuUpPpOAHMNMWU papjgi oOHYKAI gamMmun. HadprtorasoBa
45. URL : https://surl.li/dneigc.

6. Mpob6nNnemMHI acnekTn MKOBMMEPPKEHMHEH U3M UH arcpoy
3abpypHeHiI npupoagHnmMmm papgi oHykni gamnm |/
HoBocTaBCbKMWNU, M. . Hnem pTPesRERi OKaasal
2015. Ne -139. URC : http&:/Budl.li/yooqgco.

7. Opwvwrynwuuy m. r. AK | Wwaaxm BUPI WeHHH
MaTepianamu, 3abpyAHEHUMU NPUPOAHUMU P

XypHa/SUSTAI NABI LI TY LEARBR-® GUCID-E»
https://ukraine-oss.com/articles/yaki-shlyahy-vyrishennya-problemy-povodzhennya-
z-materialamy-zabrudnenymy-pryrodnymy-radionuklidamy-u-naftogazovij-galuzi/

Hdyrko C.JL.,

MiskzHj dalsC Oy sl @ QR ¢ sdwmigd ¢ 6O

M Jy Od desmls’ 193 ¢ J SHijd3sd] alsfUs tavjHdEdizje
I'padoBencbka M.3.,

9dJC dZOHOYy yYydeédatseats™ Ctsd3' ' ° @6 j BB

s1 Joftesesd Byl @olswdzj HY dzOdIsd

KHUCJIOTHICTH IPYHTIB: IPOBJIEMA,
SAKA OXOILITIOE BCE BLJIBIIE PETTOHIB YKPATHH

KncnoTtTHi c+Her gTpePmKBT N Ka, HdKa BU3IHAaAaac
BoagHeBUX 1 0HIB (H ) y T PYHTOBOMY po34wmn
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CEKIIA 2. HAYKH ITPO 3EMJITO

7

Bi pobpaxae BIi g  EMHUW norapumepm akKkTwuBI
HWe-rPyHT BBaXa€eTbCA—HHIIEAT PR, b Gangm3-b KO T

XHNM. Peakuyi 8 TPYHTY € KNWYO0OBMUM nap.
acTtTunuBocCcTI , i Mae 6Ges3nocepeagHi W BNNWUB
CnNnuH. KpimM T1T0ro, pH cmnbHO BRNNANWUBAE HE
P ¥HMiiK pooBraHnBgmwobi B, BogopocTeiMn. He
BeHb PO3BUTKY arpapHoOi HaykKkwm, 3Ha4yYHa
HMX WOAO KUCNMOTHOCTI CBOIT X TPYHTI B.

M pakKTOpPp MOXEe CepMoO3HO BTMAHMKAE KW Nha YBEF[
OCHOBHI MPUYUHMU 3poCcCTaHHH KMWNCNOTHOC
TPONOTNTeHHNX nNpoyecax. OgHumM i 3 [ ONOE
apgi B, AKI CNPMUAKWTb BUMUBAHHI 3 T PYHT)
rHi n, Kani m asavnwHam pHR AT QUENi33 Yy OT b K 1
AJawTbca nNnpouecu pos3KnNnagaHHSa opraHi YH
HueHTpaui W BOAHEBUX 1| OHI B. BupowysBaH-
TUBHDO CNOXMBAWTHb MOXMWBHI pe4vYyoBUHMNU,

cCni ook, 3MiwWweHHwW pH y kunmcnunh 6Ii K. Kpi
Al Tpae BaXNusBy PoOnb: T, wo yTBOpPWUIY
cni , Hi X T, IO BUHWUKANAWMW HaAa OCHOBI B i
OBW TaKOX | CBHOTHHO PpPHEHIMB/EMWHBAIWK U CMTOTHOCTI
YHTUXW MawTb 3HaAa4yYHO O6i nbWwWMN nNnoTeHUI an [
Mpo6nema KWUCNANOTHOCT.I r'PYHTI B OXO0ONnNIHE
€ AQaBHO Buhhwna 3a MeXi nmnwe noni chbKyV
oOCTe@mi rAaxermmBHe nNi AKUWCNEeHHSAS T pYyHTI B Ha
abonyXHMUx 30Hax, Takmx @9k JlicocTten i
POXi MIi YHHOT O O0O6CTeXeHHS 3emMeNnb, Ha Cob
ABunweHYy abo KpuTuuyutHanbmnoekwg ERPAXDAH
TOMUPCBLKOT , Pi BHeHCBKOT , BonmHcbKOT ,
nacTeimn, Ae pH rpyHTY -Bo@eKwaomnm €3 HIexXY@
A BMUPOLWYBAaAaHHH 6i NnbwocTi KYNnNbTyp. B o
MW How, T alBWMHM Ta HaBi Tb XapKi BWUHU B X
Ka3HUWKI B KWUCNOTHOCTI yepes aAaKTUNUBHE =
OBefgeHHAHA KopurysanbHUX 3axopfi B. OcKkKi
cCTyny A0 peryndapHoi awm pHoe i avaskmu yid mil
obnemMy Ha paHHIi X—eHRAKaMHS YBpexgnsoart.I
ocTI npoAayKLUI T Ta Aaerpapgaui g rpPyHTI

pXaBHOMY PpPi-BHI BUBOKpHIEME@8TBOPEHHA peri
MHY B &HHMHST pOa@ltw KMUCAOTHOCTI
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KoXHa KynbTypa noTpebye CBOIo pi BHS

NOri pwywTb PO3YUHHI CTb I 3aCBOEHHA ene
3ani 3a, LWUHKY, 6opy) , L0 3HUXYE Yy poX
npauywT b Xemema,Hi akgiobmopagatwTb yepes cCwu
no3akKkopeHeBeEe Ni 4OXWBMNEHHSA. KpimMm ToOT O,

ePeKTUBHI CTb JedKuUuXx npenapartTi B. Hanpwnk
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HOMI NbHI 3acobwn, ane Ha [Tli BAHI MY OHMU
OCOBYWTb AaABOeTaNnNHy oO06pPOOKY: cnovyar
HY KWCNnoOTYy, noTtTimMm camM npenapart. Ll e
e Tacki oia AawTb TMUMYaAaCOBUNR pe 3\
TUBOCTEN TPYHTY 103 aGOX@®BIAI-TBHH N 62 /Bl &l G |
y (cynbdaTty «Kanbui ). Ninc 3amMi Wwye
a BUMUTMU 3 OPHOT O wapy. lle nokpat
| TPONPOHMUKHI CTb, 3MEHWYE YTBOPEHHS I
BaXnunao AN S NnpPpoOpoOCTaHHSH Haci HH4A. I
NOHUKWBATMUX T PYHTax NiBAEHHWUX peri oHI E
KncnotTHi cTb ITpPyYyHTIi B € Ccepiho3HOW arpo
NblwWe OXONJ/MWE Teputopitw YKpal HNU. I

OXaTmmiH,0CNOT i pWeHH.I AKOCTI r'PYHTI B, 3 M
KpoopraHi 3amMi B Ta BTpartTiI €EKOHOMI YHOT €
6es3nevyHoO T e, o npouec Ni OKNCNEeHHSH
ABNAKWTb WMWOro BXe Hao@/rTamMa | B BMPraae BH®
AXoAay: perynsapHOTro MOHI TOPUHTY KWNCc)J
poBafgxXeHHH opraHi YyHor o 3eMnepoobCTBE
KopucTaHHA MiHepanbHUXx pobébpume. OKpi M
O6Xi AHaa NMHa@ TpR@EKABHOMY PpPi BHI . Ma € 6
orpama Meni opaui i KMNCNNX rPYyHTI B i
OTPUMKOIKW arpoxi Mi UHOT O oO06CTexXeHHSH 3 €
OCBI THULULbKY pPpoOb6GOTY cepepa GepmepieBInieKS:
€1 npo6bnemm Ta 3Hanwum cnocobwun i1 ycy
AM AepXaswu, HaykoBLI B Ta arpapiias M

I o o 4 4 4 0O

C
0]
0]
a
n
X
B

abe3neynTmnm nNpPpoAoOBONbYY O6e3nekKy YkKkpaiHV

1.
2 .
N5, <€l7. 14
3.
AT poxi Mi UHMUW nNnacnopT TPYHTI B YKpaiHM

s IS odCctedmlsOdedn HYjtej &

Banunuyb Bu nAr20mlx9i) Kingd B : Bup&sHuyurtseo Jlip
BOpTHMUK, B. | . (2021) KuncAhopwiEkTwH ep

depxXaBHa cnyxb6a YKpail HMU 3 NNTaHb
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4. aH8HK O, O. M. (2020) . BanHyBaHHSA Kwuc
3eMnepod Py e ®.3,HaNeXx, ¥2800. 2 3
5. HHLU “ 1l HcTuUuTyT r'PYHTO3HaBCTBa T a ar
AHani TUYHI MaTepiannm wWoOAO KWUCMOTHOCTI r
Osra KOKOEUKO,
9dJSC dZOHOYy yYydqizsoats®™ CtsdB M 6 J BBC
s1 [ ftese s P WPrisD sdzjdaOi Isd & 6O
Ougena JIEXKAP,
9dC dZOHOY yYydedazseats™ GCtsdz' ' ° @6 J B
s1 [ ftesgdF PO HY dO&Ilsd
Jliaia BIVIMHCBKA

LHBSB RO O jsipoOddJdzsMmis ' 193 A JBHJL
J11 fAyjdsdzj of stcW H ¢

s1 Jitesg s PrfsBtsdi HY dzOdIsd
3. rtsetsBdy UL

HEBE3IEYHI TEXHOI'EHHI OB'€EKTU Y IPUBEPEXXHIMI 30HI

B ocTaHHE AecCATUNI TH A T@EX B EIDE H3HMAXC /13 ¢

NPUPOAHMNX BOoAg Y MexXax YKkpalHWN, B TOMY
opHOro mwmopi B. Y 3B' 43Ky 3 UWMUM Har anbH
pi BHSX NPUPOAOKOPUCTYBAHHSA (nNoKanbHOM
Bi ANOBI QHEMMX ek TUBHOT O eKonori YyHor o r
rio opocdcdepwn. TakuMuim KOHTpPONb 341 WCHIWETHLC
MOHI TOPUHT Y, €eKOoONnNoriyHoro aypagurtTy n e K
06" €eKTI B.

CboOr opgHiI B YKpaTilHI CMOTI®OMaB OB K @RO roi 6
NnpakTMWYUYHO He Lgi €. OCHOBHUMMU MPUYNHAMMU
peri oHanbHOTI ePeKTUBHOI NOoONMNi TUKMWU, BIi A
3axoagn B OwpoXeTax perioHi B, HW3bK.I p i
nwoapenn (ocobRABBO KRepcoHanNny). Mi oBULWEeHHSHA
Ta peanis3aui 9 nporpamMm eKonoriyHo ©6e3ne
Ni oBULWEHHSH pi BHI B eKonori yHoi OCBI TWu
edPeKTMUBHOTIO €KONOTNi YyHOTN o W@HT PO /B Troavcyn
c hepi BOOOKOpPUCTYBaAHHA. Y cdepi BOJAOKO |
YWNHHI eKOoMori YHi HopMaTuBMU I cTaHpgapTMmn

OOKYMEHTMN (ni ABUMLWEHHHA Bi AnNoBIi A anbHOCTI

3 aKOHO/aHBacuTHBea , M O3C U1 € HHA Mi p noKapaHHSA,
3anopfi AHY €eKOoOnori yHy wKkoAay) . [focnMneHHA
BNpoBagXeHHA eKOoONMNori YyHol nacnopTtunusauyi:il
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eKoOHebe3Ne4yYHUNX 06" €eKTIi B rocfim@iay oB®OH K4S

nNwacCcbKOI Ai ANbHOCTI . B CUCTEMI e Kon
MOHI T@EIHWIOT i YHMUI ayaurt eKonori yYHa I
nacnopTtmnmsayi 9 CbOT OAOHI €E BaXnuBum i He
| 3 TONOBHWNUX BaxXxemioBi  eapek TmemoiTnNe&un Ta VI

Yy cydyacHi u YKkpaTl HI npouyec eKonoriuy
3apogKOBOMY CTaHi, WO CepMO3HO TafnbmMye
eKOoMnori YyHMx 3ar poas.

Me p wi cnpob6bwn 30i NCHEHHSA eKOoOBWMKXI ©9WO i€ K
i PpOo3pob6NeHHA CTPYKTYPU €eKONOT I YHOGXT O n
poOKax. CboropgHi BXe ©6e3CYyYyMHI BHO, o e K
AOKYMEHTOM, AKWUMN MIi CTUTb YCH HeoO6Xi gHY
MMUTaHb | HOQO pemaeludderx Ti N BCHNIOPMYS € K O /10T i YHO MY

B ocTaHHe pgecdaTtTuni TTd B YCbOMY CBIi T
wenbd Mi TKOBOAHY MOPCbKY 30HY (3aBrnmbo

BugobyBaHHA Mi HepanbHUX I 6i onori YHmMmx
6yai BHMUULUTBaAa. Mo BHOI Mi p ot L e CTOCVYET
UopHOMOpPCbKOTIo perioHy YkpaiHuHn. 3i 361 J
MeXaXx WwWenb@oBOT 30HWU NOCUNKWITbCA €KOMOI
360epexXxeHHS peaNbHOWKECHBAP@NWOERM PiaB noa pe ¢
A1 ANbHOCTI Ha wWwenb @i He TIiAbKW 3a- yya
riri eHi 4yHNMX i Hcnekui n, €eKOoONMori 4YyHmx ay
BNpoBagXeHHA €eKONMOori YHOoT nacnopTtunsauyi:il
a K B a fooypxiTia, 3aTOK, NPOTOK. Apxe ekKkonor iy
AeTanbHUM, Bi AnoBIi gaNnbHUM Ta eMmeKTunsH.]
KOHTpPpONI.

EKkonori yHwui nacnoprT K-ORMRRNAEKMEHWWAN 0B EF
AKOMY MI CTUTbCSA i Hodmoap MEuip iaule HHHESO OHK K-30KH 1a
€EKOHOMI YHMX 3 aBAgaHbDL: oui HIOBaAHHSA BNNIUBY
3gpopoB' 49 nwaeinn Ta exocucTtem (obcarwu, B
HasAsBHMUWX Ha O06' ekKTax nNnnaHi B i npor@:;am e
cneyuundpi ka B3aemMoBi gHoOWEeHbL 06' eKTi B 1 3
nnouwi ., Ki nbKOCTI , BMUcCcoTunm Ta ocobnmBOCT
CKnapgi B A0 KIiNnNbKOCTI cnoXuBaHOI BOAOwW, |
[ cneuwndciiwa smipmeimyrTBa, ocob6nNMBOCTI T
Ki NbKIi CTb MnNpauwoymx, pi BeEHb eKONori YyHo
I H. 3a HasdABHOCTI €eKOoOMTori YH N X nacnoprTi
ayaguti B, nepesBi poKk, eKcneiptTiod’' €K TMHBaY H
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CEKIIA 2. HAYKH ITPO 3EMJITO

A3 HaYeHHAaM oci 6, BIi ANOBI fanbHUX 3a
akoHOpaBCTBa.

2010-2013 pp. aBTopun po3pobGuUuAM KIinbka
acnoprTi B pi 3 HMUX TEXHOTIeeHHMUNX 06' eKTIi B
KonoriyHwyy Hgolgan Ha CbOT OfOHI OAHUM

eb6be3neyvyHmnx TEXHOT eHHMNX 06" eKTi B H a
natdopma ( MHIBI) .

Sk mae€ OyTH CKJIaJeHNd NPOEKT CTPYKTYPH Ta 3MICTY €KOJIOTiYHOI0 Macnopra

n

1.

4 .

aKBaTopii.
Bi pomocTi npo ocofy, [Aakwa GWI/KD/MHEAHRHAAC
acnopTtunsauyii
3aranbHiI Bi LOMOCTI
f HasBa akBaToOpi T, [ Mi cue3HaxXxoAXeHHSd
HadaBHI CTb Ta ocob6bnuBoOCTI HaceneHMMX

KoopAMHaAaTW ULeHTpa akBaToOopil
PirewK@EadPxapakTepunucTmnKa

T TOUHI reor padi YHi KoopAaAuMHaAaTMU BCIi X KP[
cex), npueB' Aa3ka Ao Bigomoro (noprT, M
bepesi (hbopma, Hanwbéi NbWi AHOBXUHA I LI

T rAnnmbunuHm akBaTopibedrp neabdbp@asamno parT
KapTun, a TaKoX npodini rnméumHNM y nes

f xapakTep LOLOHHMUX rpyHTiI B (Mynu, ni ck
CKenbHI nopoagwu, FrMMUNHM 4YUM CYTNUHKMU a
i 3Mex aHi YHI-XITMI WYMHI3amcKTot B OC T i )
MeTeoponori 4YHi Yy MOBM

T TemMmnepatypun noBi Tpa (Ce€3O0HHI, MakKcuUmM

f cepegHbOpi YHA Ki nNnbKi CcTb onapgi B, noce

T HanpamMku i WBUWAKOCTI BIi Tpy, cepepmHi
i gponori 4yHi yMmMoBM

T TemMmnepaTypwun BBRE@EXWI HA Cca@e gHI ,-MawiabKHCI N)M
TeMnepaTypumu Ha T NUNGUHI ;

fT conoHi cTb BOAM (cepepgHsa, MaKCcumanb H
TemMnepaTtypa BOAMU, € A[YyXe BaXnNmsBolw Xxa|

f npo3opi cTb BOAMW,;

T konip BOAMW;

T nepeBaXHWN HAQONKPI ACMIObK Tie yul BA , T X pexunm,

1T Bi TposBI XBUMTIWBAHHA akBaToOpi n, pPpO3MIi [
BNAMB Ha Oeperun; WBUAKI CTb NOWMWPEHHSA
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CEKIIA 2. HAYKH ITPO 3EMJITO

5. N opoxi Mi YHa XxapakTepucTnmkKka BOJL akKBsE
f ronoBHI i OHMW ( MaKpoOeneaHEeHBT M) , N QKOEB3HHIKH
KOMNOHEHTMNW KapboHaTHOI cncrtemu, Ny XH
peyoBUHUW, 3abpypHwBaAaNnbHI pPeyYoOBUHMWU,;
fTiHpaekcn 3abpypgHeHocTi BOA (13B) i 7T1p
K | MawTb OYTUW B3ATI O N 90 Oovy, | JHYKXMIEe  SYKMOCCT
no 0, 25, ue | Knac SKocTi ;-1B2apn hbMmi
AKOCTI ; BOAW AyXe 3abpypaHeHi | 3B>5, 0
ana OUI HK WU AKOCTI BOAMW akBaTopi 1,
rocnopgapcbkKi m ranysi, ,A0/M0 NTPOCXB 6 € HBHAA3 HE
HapPTOoOBWUX BYTFrnNeBOAHI B, dbeHoONni B, noni xno
Cu, Fe, Mo , Ni |, Hg, As, -RPb,Hi-iSoprai TEC,r , K &M
Kanbui o i Mar Hi o, -ioW/ABGgaTpH;HIT Ba R KRG U
BoOOoOMWMMU, BKPUTY Ha T o0BOI N/ FIBKKMOXIO, 3 aan a X
61 OXI MIi YHe CNOXMWBAHHSA KMUCHI, BM3IHaAavYaTWu
KpeMHI -, ( HSIS@,, ) , Ci pPKOBOAHI, PO34YMHEHDMWU
pevYyoBUH, XIi Mi wwB¥MHOTpPpYipwMITX @meol 3 NT, 3apl
6 . N gopodgi s M4HaA XxapakTepucTwnmka
1T wy mn, Bi 6paui i Bi 4 MOPCbKOIo TpaHcNnoO
Ta I HWi, BNNUWB WTYYHOTO OCBI TNEeHHSH.
7. 3abpyaHeHHS p[OHHUX Biagknapagi B (rpyHTI
T HadpTonpoAagyKkK T ux, nospaorpar/BbHH Y H | cnonykwn (1
BaXK.I mMmetTanu (Fe, cd, Mn , Cu, As, Hg
T mi Kpob6i onori 4YHi ocob6bnmBoCTI (3ar anbH
Ha(PTOOKMUCHIWBANbHUX OGakTepi n) ;
T papi oakTMBHI 3abpyapHEeHHSd;
T nectTununpgwu, Hi XipRaITWHI QpoT@Eaimrwmi, peyvyoBUHI
8. [OAxepena 3abpypaHeHHSa akBaToOpil
T Mmopcbknuih TpaHcnopTtT (BUAMNK, | HTEeHCMWUBHI
WyMOBUX Ta I HWUX 3abpyfHeHb),;
T mopcbka rir pHmyopgobyBHaAa TexXHI Ka ( BV
ri opo6i oHTI B) ;
T pnbanbcTBGHA OUYPMGHNCTDb ;

T aemMni HT ;
T 3MmuB 3abpyagHWBandbHUX PeyvYyoBWUH 1 3 CYyYXOo
X1 MIi YHMUX pPeyYyoBMUH 1 3 CcinbCcCbKOrocnopagap:
9. XapakTepucTuKka ni gBogHMX 06' eKTIi B aH

97



= =4 4 4 =2

= =2 =2 W

=2 =2 =4 b =4 4

CEKIIA 2. HAYKH ITPO 3EMJITO

3atTonneHi Kopabni T a | H uwga , T enxi HOj BKOAL
Tpyb6bonposoagwn Ta | HuWi (KinbKi CTb 06" €
KOPOTKUW onumuc 06" ekTiB, npmbnumsHa oL
N ppo6i onori yHa XxapakKTepucTMuKa
BUAOOBUW CKnaap, UMncenbHIi C FibH O niaora @ a y
BOAMW i TONNaHKTOH, 300N NaHKTOH, I X
MakKkpo3oobeHTOC; BMUAWU, 3aHeceHiI po Ye)|
Pnéorocnopgapcbka XxXxapakKTepucTuKka akeE
BWUOOBMUMI cCKnanga, YyncenbHI CTb, 6i omMmac a,
0O MI HB/ UOMU BUAOMWU, 3aHecCeHi Lo YepBOHOI
| H¥XeHwemHd YHaAa XapakKTepucTuKka fHa ack
XapakTep, CTyniHb epo3i i, CTi MKIi CTb
cKnapg nopi Aamexaxi WYyHisMmeomacTMUBOCTI |, 0 C
reone@xi apouyeci B) ;
ocob6nNnmBoOCTI ri gponi TogauHaMi Knu B npue
15-20 ™) ;
ocob6bnmnBocTI PO3BUTKY nNi ABOAHUX KaHbIWN
HassBHI CTb Ta 0CcO06NMBOCTI nNi ABOAHOT O
XapakTep 3CYBOYTBOPEHHS,;
CemcMmMi YHIi yMOBMU pamnmoHVy;
HasfBBHI CTTa ocob6bnmBocCTI npunoéepexHOT
(BumpgpobyBaHHSA) KOPUCHUX KonanuH (rpasi
oui HKa BNAUMUBY nNi ABOAHMUX | HXeEeHepHUX K
3B' A3KYy, nNi agBOAHI TeXHI UYUHI cnopyagwn T
OULIi HKAa BNAWBY Hsa pexbGoictMciT® MAMi MiOPMAHHS
TEXHOlNIeHHNX 06" eKTI B.

O W —~T O RN

3 0 O O

FfocnogapcbkKe BUKOPUCTaAaHHA akBaTopil
opucrTtyBay Al NAHKWU MOPpSA;

Bi AOULTBO NPO pPeeEecCT-PAACHWHNKPNAMBADO pPIO]
| We HHSH npo Bi ABeAEHHH A1 NAHKM akKBa
HMee p, AarTa, KUM BuUuJaHO, Bi ANOBI OHI n
mpop rocnojgapcbKol f[i ANbHOCTI B MeXaX
Li HKAa nNoTeHLUIi "NHMX eKONOTrTi YHUX PU3 UK
BUCHOBKMW NPoO eKONOri YyHMUMW CcTaH akBar

TYyni Hb eKONpPriYyHoOiI oe3nekKkwu
CHOBHI MNPUYNMHU €KONOTi YHUX Herapas/jl
cobwu, BiIi AnoBiIi ganbHI 3a NOpPYLWEHHA €K

PUPOAOKOPMUCTYBAHHS,;
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CEKIIA 2. HAYKH ITPO 3EMJITO

f nonepepgHi oui HKMW wWopo Hopwmani 3aui i e
npo BMUKOHaBLUIi B eKonorieeajga,naceaepen.
opraHdHi sauyi M, [Ty MEEHHH A HeobGXIi oHOCTI

eKonoriyHoi mnacnopTtuszauyiil).
sfdmMsS odSEsstedmMisOdzds HY J 6] dz
l1ApameHkKko O. M. , Pyabko I . 1. HaykoBi T

«MpuknapgpHa eKonori agmITa»«IEKOo/BdrciHu Wa pr. &
HaylkKeeX H. 3 HaHhig. kid /7299 8.
2. Nanmep A. 3emnal -KB.a: pElmuu klxkeddiiiag 0.

3. Pyabko [. 1., Bana . P. OcHOBKMI @I 0C
2014.—-2 2 4 c .
4 . Pyabxo ApameHKo O. M—p8ewpewnar 6as3n &k
K.: Axapgewbpe&c,c.2009.
Jlecsa ITAPAIIAK,
9dJC &ZOHOY yYydetdzsoats™ GCtsdz ' ° 1l 4 s
s1 [Jt1 crtwsesdy! §d2 WOmRtsad?
Mpuxaiiao KOBJIMK,

LHSBEZO Oy tsMg CHEe¢sg P Prds®dsdzj HY dzO8Isd
M J ymdsdzodk 1 O0¢d (et
3. r esesBdyY, UL

HOBA TEOPISA TPO HEBUYEPIIHICTD I EKOJIOI'TYHICTD
I''IMBUHHUX HA®TOI'A30BUX PECYPCIB

HewopgpaBHO 6Ge33anepevyHO MNaHyBana AYyM

BUEPNHUMU eHepreTMWYHUMMU pecypcamu, a
Heb6be3neky, WO CYTTEBO CTPUMYE PO3BUTOK

MpoTe OCTaHHIi M 4YyacoM 3' ABUAIUCH nep
YyABNEHHA npo NOXOAXEeHHHd i Mi Tpaui K
nepopi EHTOBYIWTb CTaBNeHHA 4O BYT NeBOAH.]
HeBMUYEepPNHUX [Xepen eHeprii, | HTeHCUoi K
MOXNUWUBI CTb BUPI WNTHKBAXMMUBHI cogil amoba@ |
npo6nemwu nwoagcTBaA.

e y 1867npo pmpymE&@YHHE MNOXOAXEHHSHA Ha
yyueHum KoHKapg, AKOro niagtrpumMmanun Bi JOMI
Py K e, Capacky, Kobanecky, My p4yoHI Ta |1t

Hes3Baxatwuyunm Ha ouYeBUJHICTb I LOBeEedeH,|
61 Nnbwi cTb Gaxomai Br ei@apamiria TBepno CTOS4)
BYyrneBogHMWx pecypciB. Tak, TONOBHUWU T ec
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CEKIIA 2. HAYKH ITPO 3EMJITO

1920 p. poBOAWUB, wo BUMAOOYTOK HadpTt# B (

5 poki B, nicng 4Yoro ni ge wHaan ac nfavae,p Uik a b
acoui ayi sHatheoB@AKIi B, X 04a CbOTl OQAOHI B U |
6i nbwmmm, HIi X TOAI , I NPOAOBXYE | HTE@HCMWE

Oy MK a npo 3aHenaapg HadPTOoBOI NPOMMWUCNC
KO/NMUWIWHDBOMY CPCP. TBeppagxejH H3sM K gpa XTiaB L & H e3f
npesnageHTa AH CPCP akapgewmi Ka A. Anekca
CBI TOBMUX pecypci B Ha T U i rasy i npo
HeraTtTuMuBHO BNANWUHY MU HA POKBBUTHXX TCRNYWBUPO
noyanun CNopayTAOKWHBI a Tewicesk TpocTaHUiI T B YKpa

Y dopmMyBaHHI cycni nbHOI AYMKW nNpo B
BYrnesopgHI B HaWwobi nbuwy ponb Bi oI rpatwTb
ekcnopTepi B Ha T u” ( ONEK) a K MOHONOMNMNI C
ocob6nnmMBOMI cCO@BWmMa@a@ywTM HK L[O pecypcy, o
LMWX KpalTH Mae ocobnumeBe 3HaAQUEHBG@O@- ZodaARS C
dzOW Is d Cte®’ dzd [Y s 9 HOB s Mw HESE MmMYftss
J Edesdz’ ydedddax dlsdsivais. wacy BOHMU 3MeHWwytrT
nNi ABMWYKWTb LiHW Ha HeT, BCTAaHOB/MWWTb €
CBOT M NONi TUY4HMUM BUOBOPOM, wo nNpuM3IBOAUT
CBIi Ti Ta OKpewmMmx Kpail Hax.

Te camMe BipagbyBaeTbcCcsa i 3 rasom. 3 4O
nogagsTha&s, MOHONONI CTW HaB' A3YyKWTb CBOW
rasoBMUX MnNocTaBoOK.

MporTe BUABNEHHSA BeNnNunkKHMUX noknapgi B |
CepeagseMHOMY, Kacni "ncbKOMY MODpSX, B AT
Hi repi i, AHronu VHchxaainmsiaitT,ouy MeK QmHKa .
uwe p[OBro cnyrysaTumMe nwacTBY. A Bi AKPWUT
CBi TOBOT OO OKeaHy B ras3ori gpatTHoOMY CTa
BYrnesoAaHi Ha 3eMHI W Kyi NPakKTMWUYHO HEE

Mpun pocni oKBHHIOPBKAIIK He TTa30HOCHM
HasaAaBHI CTb Yy HWUX T asy, Wwo CBI AYUTbL NpoOo

HagxoaouWTb MNOTYXHWUWMW NOTIi K BYTFrneBoAaHIi B,
npunagammu.

Me p wi MacLWwT abHI AOCTNI AXiemwmeB /Be YK an ™
ByrnesoagHi B 3 MeTOKW HapowyBaHHSHA pecypct
BMUCOKOINIo CcTyneHsa BupobneHocTI noyaTKOB .|
Ha 3amMoBneHHA HAK "Hadotoras YkpaiHn" |

HayKOoOBUT Br a3 om@ai reonori:i
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CEKIIA 2. HAYKH ITPO 3EMJITO

3a pes3synbTaTtTamMu npoBeageHNnX aocni gxe

BMUX nNiagxoAaiB A0 Teopii HarTorasoyTBOf
(o ol Y I rasy i npu po3pobduUi T XHI X poAagol
N1 H O B /1 KMIBOAKH/Dacrii B , owagnmBoro BUAOOBYTKY,
reHepaui i, KepyBaHHSH npouecowm BUNY
eoOXOoOnNNwWKWYOTro MOHITOPUHTY I byHOAaAaMeHTa
Po3spobneHo npono3unuil wo 4o nopganbLWo
AHIOBIgIe noKnapgi B BYrneBoagHI B y Ha T o
ANOBI AHO A0 TeHAeHUi:I NOCNi AXeHb Ui
I TYy.

OaHMM 1 3 cCcTpuUuMymwuunmx GakKToOpi B | HTEeHC
pebi NbwewHe YyABJ/MTEHHSH NMPOOKTEeeg Qoo N a
besné€lpemm@a. ooCni AXEHHAMNW NepeKOoOHNUWBO
AHOB/NMNATbL HEe TeXHOreHHiIi , a BNacHe NpPpUf
Takni amu.

SHaA4YHY 3arposy A n A HaBKONTMWWHBLOT O C
A3b0oBHNCBRpYBADpPpBHKBREBKI N ob6nacrTi , A
6e y 1977 p. nicna 3eMneTpycy B T1opa
CATKW aK-KpamR@ARI BIi BMAMBAaeE Ha MNOBEepPXHI
dT M [ rasy. Lle 1 OO'KECKWT TTEXODWT B HQIO
ranfbHOAEpPXaBHOINIO 3Ha4UYeHHSAa, Xo4ya 3a .

Xepena 3ab6bpyAHEeHHS HaABKO/JMWHBLOTIO cepe/

e

O O =2 T

poBaHe MWOro BUKOPUCTAHHS 3a cneuyi anbet

MpupoAaHi BUKWTUW BOYMME BO AyKipeah He b6e3n
bTorasoBunupgobyBHMUNX per i-MHRAIXT.Pp ABW6G y Xc yn
OHMKNaAa 1 3 Ta30HOCHWX MnNnnacTi B Yy ni aBa
, nNpusBi B [fO 3arunbeni 20 nwpgpenn 1 3 Ha\u
Jocni axeHpaBRegeHmMmn -4 oklany kpaHHaav [ np
CTUTYTOM MAT "YKpHadpra", 6y no BCTa
EeHWeHHA 3aras3oBaHOCTI aTMocCc (pepun wMeTa
ceneHNX NYHKTI B y BUOOOYBHMUKX peri OoH
gTao3 o BN 4O OY TKY | Bi OHOBNEHHSA BCIi X He/

PHMUYNUX BUPOOBOK.

YHacni oK npoBepeHOro aHani 3y agaHMUKX
nnBwWM BYyrnesoAaHI B 13 Hajgp Ha 3eMHY 1
| TYy BCTaHoOoBNEBBA®ONUWOEeHBHPHTOr agme [pi 6HUV
T Ni HabararTto MacwtabHi woro (v 6ar a
rneBogHeBOIl aerasaui.’i 3emMni , npm 49KO
nnyesHi o6bcArm ByrnesoAHI B 3panaay X yaect
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CEKIIA 2. HAYKH ITPO 3EMJITO

PpO3MOBMU npo CYTTEBMUMR AHTPONOT €HHMUMN B
NMapHWUKOBMNX rasi B, a BIi ANOBIi A4HO, [ H a
6e3ni gcTaBHUWUMN.

Yy npauysx Bi 0, OMMX yyeHMnxX CBi TOBOT OO
AOCANIi AXeHb, K i 0@ i Or4iaoToba N Bl © metenni
rocnogapcbKOTl A1 ANbHOCTI nwagunHNM € nuuwe
He Ni AoTBepagXeHOoW), AKa cynepeuyunTtb BIi JOI
€ 3HapaagoapamM T anacnusol rpynwu Hay Kd03Bauri nB
CBOIT nNepeKOHAaAHHA | HWNM.

Monpu 6Ges33anepeyHIi cTb AOoOKasi B, K I M
Ni AXMBNEHHA BYTFTnneBOAHEBUX MNoKMnapi B, Mo
YU HOM npwu po3BiI AUl n ocBOoOellHai cpopgog!l

efooOUi HWE@BbLbCANBMAHHOT pAgerasauyi i 3emMnai F

Cepep OCHOBHMX 3axopni s ronoBHY p o
OAHO3HAYHO 3pOoO3yMmMinoi WNpoOoOKOMY 3arany
rrmomMHHOT perasaui i 3emMni Ta 1T X dcitToHra®
opMyBaHHSA eHepreTUMUYHNMX Ta | HWUX XUTTEE

Peani 3auyi g KoHUuenui i Ha nNo4vyaTKOBMWX
pedopwm [ 3 HaAa4YHMUX i HBECTUMUI A, ane M O (
i HaHCOBOT O, HayKoBOT O, BEAYHIH@AQH ABL® My K
oaopasy gacTb BIi AYYTHI pe3ynbTtTaTtwu, a K
NOWTOBXOM AnAa 6i nbw MacwtabHUux a4i .

LinpokomacwT abHI pob6oTwu 3 | HTeHCWuMi K

KoHUuenui et CYTTEBO 3MeHWYIWTb PN PUCSOEH €
BUPI WeHHW TNnob6anNnbHUX €KONOTNi MHHUX NPoob6nne

YKpail HC b K I cepBi CHI i 6yposBi ni gn
eXHOoONnNori amu, MawTb pApgocTaTHI W pgocBi A4 B
NPOMOXHI 3ab6e3neymTm HeobOXIi AHI TemMnun i

Cyeai TexXxXHonor ii i 3o0nqaui "HUX pobI T

BMUKNKWYaAaWTb MIiXnnacTOoOB.I nepeToKun i BUKMN
TEXHOTINIeHHI 3arpos3um nNpuMu CyyvyacHUX TexXHOIN:I
4O MiIi HI Mymy, i PU3INKWT B PWI UbOBKY EEBORIP
ranyassax npoMUMCNABBINaAa@H&a NTBHM@AOBIYyTHoKLeHap
HauWwbi NbW eKOoONori YHoO YUNncrTe BUPOOBHMULUTBO.
BMUALOOYTOK Ha T u” i rasy be3nocepenHbO

TEepPpUTOPI MX MWOTWTIQNBE K C i B Bopucnasa, Kypo
HaceneHMWX MNYHKTIi B HapTONPOMUCIANOBUX paic

Bupgi neHHA BOALHI-3 8KOHaoa@P pBemMsii NOSACH:¢
Ppi 3HUMMU cneui anictamu. Hapasi mnor o TP

102



CEKIIA 2. HAYKH ITPO 3EMJITO

nNpuB' A3 KO A@DO KOBHKIP,e TH/MSK HAYKOBO 06T pyt

6e3nevyHoOTr o BUAOOOYTKY BYrnesopAagHI B. Lle i
npi opuUTEeTHUX I nepcrHaAaKWMUBHMUX B YKpai HCE
g dmpfiS stedmisOdzd ~ H Y J t6] dz:

1. Ma€eBCbKMWUI B., JllopunrHLcoexweiaH®.9,03 B D ONY &
HaPTOoOBMUX I rasoBuUX poagoBN L. K44146, cHay K C
2. MoHYyak 1. c. , O-MOeC/HLOUBEMH KToe oBr.o 1 T i HaoT
PpaHKIi BCbK, -2 0axe.n 2004 p.

3. Muxannos B. A. , KpyncbKkui 0. 3. T a [

y Wi SHbMHXE8 O P i A HadPToOras3oHOCHUX KbaBenHiHBI
«Feoi HpopmM20MpE pai HU>»,

4, HadprorasonepcnekKTMUBHI 06" ekKTNM YkKpaiH
O. Kpawwkikk. Ta AH.MOY "“Bapta’, 2006 .
Apcen ITYKIII,

dzOyOdz! dzgd & Tdzlzoy® ' dzdg'F s
hBsdz ssteddetsodn HEMd HYjd 1 éuc OQas S te dg®!
MMerpo APUT'YJINY,
Bjdegj HYyjte 1" HH' dzk j S tsdzts@ ' ydzts
10s ¢c1 OWlstseaOL vSCtcO’ dad e,

EKOJIOI'TYHI MPOBJEMHU HA®TOI'A30BOI I'AJTY3I, SKI
HOTPEBYIOTH BUPIIIEHHA

1. Ooaamnannss t1a Martepiasm 3 NORM  (Naturally-Occurring

Radioactive Materials) — TexXHOMe WO NEeHI pagi oakTwn
npPpUpPOAHOT O NOXOAXEeHHA) . Mi g yac Bumpgoo
3abpyaopHEHHSH obnapjgKamwmAPecCcTog®p HHXa c-OoTehH/ D) ( [
Mi HepanbHUMMK i 6i TYMHUMU yYTBOPEHHAMU 3
UboOT O, y pe3epBYyl@@&XxX 0 B30 I0C YBIOYATOHK®, 0 C U P O
KOHAeHCcCaTOoOM T a I H WK X nocyauHax 4 un ar
Haprownamum, WO MIi CTATbL MNPUPOAHI papgpi OHY

HaggoaHnim yac TiNbKW Yy WOPpUAMYHUX oOocCi 6 T
6n1M3bKe0@00O0r 3abpyaoHeHUX HKT. PaHi we

36epiraHHga cneuyi ani 30BaHUM nNi ANPUEMCTB
a6bo [epxaBHOMY cneui ani 3 0 BbaHHEO MIyi Anni paMnepmiC
nNoBOAXEeHHS 3 papgi oakKTWUWBHUMU Bi gxopgamn’
6e3 -Hy@b nNnopganbwol T X pes3akTwuBauyui . Ha
HaKONMWUYeHO BXe pfgeKi/nnbKa TUCAY TOH 3abpy
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2. Binxoau OypiHHs. Yy 6i NbwocTian EWEOEMBMK  Bli
06’ ekKTKN 3 o06pob6GNneHHA BIi AXoA[i B OYypPIi HHSA.
pi AKUWUX BIi AxoA[i B: Bi AnpauboBaHMUX OYypPOBMU,]
beszambapHOMY wMeTOAI Oypi HHSA. Y MWUHY TOM
cnpobab6rnewwpoBi aoxopni B &YMDI5H HpAp.. , T atky By 3
«By3on 3 nepepobneHHAa i ytTunni 3auil Bi 4
oOoAHAaK BIi H He nNnpautwBaB XoAaHOro AHA, Tini

nyébnikaui m y ™Mepgia.HsHagaHwibraeas®y®shaa./p
nepegaHo Ha O6ypoBI

3. CynyTHbO-IIIACTOBI BOJM. [TOor ogXeHHH TexHonor
MOBEPHEHHSAN /IcCAyCMTYOTBHMBXO B O 4 H€e BUPIi WYyeTbCH
NpoO nNpoBafgXeHHSd nNnNnaHoOBaHOI A1 ANbHOCTI
rasy, rnmbokoro O6ypi HHSA, BugpobyBaHHSA np

BUMOTI 3aKOoOHYy YkKkpailHM Mpo ouyui HKY BNAWUB)

oui HKM® BN/AUBY H a ALOBKI nns T a OTPUMY K

OUui HWETbLCA BMNNUWB APORGMWVWOTUMPMNUWNANBHOCT I
Peani 3auyi 4 BCIi X MPpoOeMMTIN®D BB APC3NP Q]

(noknapgi B) Ta NPOEKTI B NpoMMCNnoBOI p o3
cBepaonoBuMH ToOwWO, 3A4Ai WCHKWETbLCA nNwuuwe ni c7J
Bi AnoBi aHoceHHsgpgoOoNnPgJdloAexXaBHY Cnyxoéoy YK
AKe 3aTBepAaXeHO nocTaHoOBOW KabiHeTy Mi
Ne 96 T a 3ri gHoO 3 MpaBunamm po3pobKMU
3aTBepnXeHi Haka3oM MiHnpupoaguno i g WIaXx
npoekTax AOANP 4yu npoekTax NpPpoOMUCNTOBOT poc
A1 ANbHOCTI Ha BCI a C NvacKUTHEsI pe3aiiiB KoBepHRHHS] Y 1

CYNYTHBO-IJIACTOBUX BOA 4 O Ni A3 €MHWUX T OPU3OHTI B.

Mi HOOBKI NNnAa MNPOMNOHYE  «HMHAO /ICRY ANYETAHELTOD B U X
BOoOAg Ha@dprorasoBuX popgoBULW A0 nNi A3eMHNX
A1 ANbHOCTI '3 BMAOOGBYBAHHA KOPUCHUX KOT
BUMOT 3aKOHY YKkpalHU «Illpo oui HKY BN/UBY

4, IMpouexypa OB/I. Bi AcyTHiepMi TBM3HPUMEHHSHA

A1l AnNbHOCTI , AKa He ni gnar ae OoLui HUI B
BM3HaAaYeHHd po3wWMNpeHb I 3MIi H f[i a9nNbHOCTI
BNAMBY Ha p[OBKI nn4a. Tomy ©O6i nbwi cTb nNni Agl
npueagypy 3 OUiI HKMW BONANWBY Ha OLHI n Ti
BMUTpavyawuym npu uUbOMY 3HauvHiIi 4YyacoBi Ta 0

5. 3a6pyanenns: rpyuriB. He BHeceHdMeTFOioMmK N4 BN 3 HA
po3MIi pi B WKoAgwu, 3YMOB/TEeHOT 3a0peaoNPeBHS

yepes3 MNOPYWEHHSA TMNPUPOAOOXOPOHHOTIO 3akKoc
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CEKIIA 2. HAYKH ITPO 3EMJITO

Nel 71 (Memiopgpuka). 3ri gHo popgaTtkKy 1 MerTo

YOMYCb Bi AHeceHO Ao nepuwori rpynu He o e

FraoK/ OAK aAnda aKux BcRPamMOBREHO MeHLWe
MocTaHoBOW KabGiHeTy MiHicTpi B YKpaiH

rpPaHMYHO [JONYCTMUMUX KOHULeHTpauyui m Hebes
nepeni Ky TakKunux pevyoBWUH» Bi g 15 T pypaHs+
rpaHnMyHo agonyctTinmolmOK)o HEL eHyHRTIIT 3 ypaxy
ana 6ewW3Banywmr/ kdpO0Badrhnkr i -Aa@@O0ompadEY K
3eMenb HadrorasoBoOoi ranys3i Ta 500 wmr/ «kr

Takunm YNHOM, | CHY € cynepedyHi cTb M
AOKY MeiHmKiaB:oM Mi Hnpupoagn Ta NOCTaHOBOI

6. 3arazoBaHicTh TepuTopid. Cne u M Ppi YHI CTEK TO@® O A6 M A
Teputopi i M . Bopucnasa npus3Bena -40 d
TEeXHOTlI EeHHOoI cmcrtTemMm Ta € O[OHI EW 3 OCHO
HeKOHRBPBAHa, XaoOTMWYHaAa 3abypoBa MicCcTa,
ctToni 7o, Tak i ni g4 4Yyac papgAaHCbKOI noo6yv
Ppi 3HOMAHI THMUX 6yai Benso po3TawoBadHiI H a
r' pHMYNMX BUPOOI TKax CHEeuyPAP@KY H akko N0 LE G )A .
cumTyauyui 9 cKnanaedp ayH Kc .B CEBWKTOKI I BO,6 Nl.BaHO

7. IMokunyTi cBepmioBunu. [1i 4 Yyac HaPrToBOT NMXoMa
H a nodyarTKkKy XX cCToOnNi 1TT4 Ha 3axopni YK Ppi
HadTOoOrasoBuUX cBepaomepwmA.opOGo GlAPI®G CH BC b K
obnacTten. Uepe3 BI ACYTHI CTb NpPpOMMUCNOBOT
noknapgy ui CBepaonoOBWUHWN Ni KB49 K 0 K'Y Blgp/amBims
3anMwannmca HanpusBOAALUWe B3 arrba /esi .U UIxo Mmys, e
HerarTtTWMBHO BNAMWBAKWTDL H a LOBKI nn4a, nopA
cCBepaoNnoBUH, H a Bi AMI HY Bi 4 cBepap/noBMUH
3akoHOfaBUYUM akKToOM.

8. Hadromamu. lle ogHMUM OocCcOoOb6G/I1MBUMUM BUALOM Bi
3ri oHO H@MO oMapie&/Hi KY Bi goxopai B u0B0lA3E 6 e 3 n

JonHi muamu (ocaa, MyJi) Ha JIHi pe3epByapiB, A%0a 06* Hadrosi miamu
Bi/l TEXHIYHOro OOCJIYrOBYBaHHSI YCTAHOBOK 200 00JIaJHAHHS. Ha paHwuim
ni ganpunmemcTtBa HIY He B OO Abl HHOTKL AT OEKXYHVDENHOTT
woago o6pob6GBMNEeHHS uUMX BIi gXoA4l B. O6bpobneH:
«YKpPpHapTta», ane, A K npaswnno, Ti NbKMN
HUM3bKOTeMnepaTypHUN niponi 3 [ANnA Hani BTE
Q. JI03BOJIM Ha CHEIBOAOKOPHCTYBAHHS. Bi onoBi AHO O o
BoagHoro Kopekcy YKpal HMU ALO3BI N BUAacEe
JepxBoagrocny. Benunki ni gnpuMnemMcTB Ha (T C
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CEKIIA 2. HAYKH ITPO 3EMJITO

Ki nbKi cTH BOpgpo3abopi B | BUNYCKI B CTi YH
BogosabrmpmyveacoBuMmMMm (4O O[HOTFIO POKY) 4ymn

pPOKi B) , i nnuwe YyacTuHa Bopgo3abopiB € A
BMOoAETbLCA OOQWH 3aranbHWUM, KOPOTKOCTPOKO
aoMIi HIi CTRPVUIBORWO allbREMMOgMHOM, . CTVTO6 €KTWU

no36aBNeHI npasBa oTpumMartwH oKpeMunim A 0
Bogos3abopi B B Mexax obnactTi, aK i by HK U
KOPOTKOCTPOKOBOIO [O3BO/NIY CTaHOBWUTHA TPpV
CBepA/TOBMUHN CTAaHOBUTb 3HAaAaUYHO MeHLWIi Tep

OpPpi EHTOBHO CTaH-oeBYIAgILO; aMo4 1ZN@WIOM mMM-HF20 30
no6un; aelU¥200Poowm -148 AOOD;-UBO® @GOGO27T 6 O (
406 a.

TakKMMOMMHCY O €eKTKM T ocnojgapwBaHHA He

npauywiwwTb 6€3 HUX, TOMY CchNnnayvyylwTb PEeHTHI
10.  Jlo3Bosin HA BUKWIM. 3aBpgdakKku BNpoBagXeHHI
6Gypi HHS Ta I HWKMX nNepefoBUX TEXHMROHH M
HaproBuUx I rasoBuMXx CBepaonoBUH. Mpun Yo
6ypoBOil CcTaHOBWUTbL pAgecAaTb pokiB (3652 pgo
3HAUYHO MeHWI TepMiHN, AKI 3anexaTtb BI 4
Ha BUWUKOUMEW,T GRKOINO HalexX«Ngec Aaqo [OPOYKri oBi, Trof
HaneXnTb [0 -HeobDwmeXeHmMmyinunTepMi H Oypi HHA
nepeBaxuwioc THUMI cAaUi B, WO € Henopi BHSAHHI
3HAYHO AOBLWKWRA. ToMyXxeprinacTaKi OmapieXarT.t
rpynm Ta 36epirakwTb CBOI MNPOCTOPOBI K 0Q
30i NCHIOKWTb BUKUAWN 3abpyaoHWWYNX PeEeyYOBUH
Bi oHecTMW [0 TUMYAaCOBUX CcTaumMopapWhWBApamnKB
npUHLUOY . 3a TakuM nNPUHULMNOM BCI 6yposB
BUKWUAON, a 6yaAyTb npaywBaTH 3ri AaHO no
AeKnapaTWBHUN NpPpUHUMND TMMYMAacOBO pAi € Ha
11. O0’ekTH I MWiATOTOBKH Ha(PTH. Yy MWHYymiomn a Bi 4
cumctemMa 36o0opy Ta ni Aarno/TaoCBTKOMB MHXa dBTOANL ,T a3 CB)
cTaBKi B BiAgCTi WHUWKI B Ta 3eMAAHWX amMbap
ekKcnnanyaTtywTbC4a, CTBOPHWKTbL 3HaAaYHMUN BNOAMU
noBepraeBwi A3 €MHI BoOoAMW Ta aTtTmMocdgepHe noB.
12. YTuaizaniss TpaHCHOPTHHMX 32acO0iB. 3ri gHo 3aKOHY Yy
O6pobGMNEHHH TPaHCNOPTHMNX 3acob6i B, SHATI
O6bpob6GMNEeHHH TPAaHCNOPTHMX 3acob6i B, 3 HA
rocnojgapiBam@p® e C TAPKOIB a H i B YyCTAQHOB/MNEHONMN
301 ANCHIOKWTb Tacki BMAoWNM A1 ANbHOCTI : npunw
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CEKIIA 2. HAYKH ITPO 3EMJITO

o6ni Ky, Ha O06pob6bneHHA; Talabo po3b6uMupaHH
AOTPUMAHHAM BUMOT 3akKoHOmEAaBRI BRI Npa &6
TPAHCNOPTHOT O 3 acC ayaRr npuidd vy HTMACIPABATTAIOBATA | K Y
3 BJACHHUKA IUIATY 32 00P00JIEeHHS TAKOI0 TPAHCIIOPTHOIO 3aC00Yy, SHAaTOTlIOoO 3

Yy JepXaBHOMY peecTpli Cyo6’ ekxTi B [ 0C
npummaHHwa proas/ban@paHHA TpPpaHCNOPTHMUX 3 acao
ni gnpnmemcTtBa, OpAHaK pgiwymmm € nunwe 10!

TakuM YMHOM, aBToONi ANPUEMCTBO HAKe Ma
30i NCHIWE PpPeMOHT I obcnyrosyBaHHA aBTOT |

MCHIIBMBITMI P XTa peani 3aui o okpemMux pgert

Jlinia PYBAXA,
CGtsdzso O yd ¢ detdsadis g SHsjd3 'M* "IsO L j d
sS1 JftesesdPrdsdtsdzj HY dO&Isd
Jecsa KOPOJIEHKO,
LHtSBEkZzO O ) he folisd s F Qrds®dtsdzj HY dzO&Isd
. r tesesBdYyY, UL

MNEPCHEKTUBU BUJOBYTKY CJIAHILIEBOI'O I'A3Y HA OJIECHKIH

IJ101I

CnaHueBuih r1ras3 (npupoagHumnm) (aHrnn. nat
MeTaHy) , Ll O MIi CTUTbCH y -3%e3H@UYeHNNHKMN X )
HW3bKOMNMOPMUCTMUX i NeEVeamEBPPTOBUMKNX CRMO B
nopoagax Ha T N K nkHva.x TBa kon algug o« cbnaHUueBOTr O
y cnaHu8ax, a Y HMW3IBbBKOMNMOPMUCTMUX nNopopgax
HadPToOrasomMaTepUHCDBbKOW NOPOAOI ib pTey3Te pise
BCepeagWHI T OB Wi i He MirpyBsanwu. Ekcnep
Ha MNO€EAHAHHI Tpaguuyi nHvdDx cwedaiTcavi ikea , O ikarmi
KapoTaxXx)-neTmosNnKIO4HOMY A[OCAHNiI AXeHHI BNl ac

«ChNhaHUueBVWUeHRAPABUNbHUNR Henpodeci NHUI

reonori YyHoro TepMWwWBy oaHBAaeshahe gas nu
Nno3ask aHenaHslhmalreykpal HCbKOINIo TepMiHY
( MmeTamopdgi yHa nopopga) AHK NARACHKOKECME B ¢
3aBoAKNW XypHanictam i NONI-FNMMERM JNOKPIY A |
WNPOKOMY BXUTKY He Tinbknm B YKkpaiHI aJ
AenapTamMeHTy eHepretTukwun CUWA, obcar «Te
cnaHuemaealyoB 41 «kxpailHI CBI TY CTaHOBMUTHDb
3a BMNYyYeHMMM 3anacamMum cnaHuesoOro rasy
ApreHTtuHa, Anxup, CWIA i KaHapga.
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3a AaHWUMN Mi XHapoAHOT OO eHeprerTtmuny
cob6biBapTi cTbB W6 yrtTakdyy cenaGfeBy 2022 pol
$88, D 0Va mME . Heo6Xi AHO 3 as3eKOWHMOIMA YBHaKN mea
Kanopi WHOCT i npPpUpPpOAHNX T as3i B ChNhaHLUeBMUKX
HUXUYMW Kanopi mHoOCTI NPUPOAHOT @ONA@BTYO PP
Ha AyMKY ©O6i nbwocTi ekcneprTi B, cob6iBaprT
Kpai Hax, 4AK YkpailHa, T[Tlonbuwa i Kntan 06y/[

€EBponapnamMeHT y 2012 pouy.i NO3BONUB
Tepurtopi i Kpail gk £€Cftd9pngP@O@BBaHHAS [L03BO.
Nntei, Benunki i bpurtadui i, ABcTpanii, C LU/
Kab6i HeT MiHIicTpi B Ha no4yaTKy KBITHS Ub
100% npaB Ta o060B"' A3 KIi B WIOBY "dHmaaw@me Oairec
Onecbkinm nmnnowi Yy JIbBi BCbKi W ob6bnacti

Mepepgadyy noropgumnunm nonpwu Te, Lo npoeEKk
3aMi HUB BUKOHaBLA yroagun npo pos3noAain n
OAHOTFIONMOCHO MNi gTpPpUMAaAaHO NOMI MEATTY 3227 | @eMe
POKY 4Yepe3 po36i XHOCTI B no3unuyi ax Mi HE
"YKpHaptTunu" npumpbatunm OnecbKy A[i NAHKY 06T
punyckanocsa npuagbébaHHA " YKpHadpPTOw"- KOM,
OO0 MNA3ISHRPAMHM UMD, OnecbkKa nnaonowa 3 NOTeHLUI
asy noHaapg 10 POKI B 3anunwanaceb 6es P
aHUeBWN Tras3 Ha UbOMY PpoOaooOBMUWI 3obupar
Mmwna 3 NPOEKTY, He nNpPpoOOYyAT B WKWK XioadkD
3po6nartTunme pai naHkKyYy On-edepbakHak | yB CJbK B iNB COLD
aMKax Yroagumw npo pos3noAain npopgyekuii (
mpaHnHa ExPr o, | HpopMye KomMepcaHT VYKOPpa
agaB 3roayld@a%wnepaemanyg ob6o0oB' A43Ki B TOB
onopani e HAK Happa YkpaiH®, Ha KOpWUCTHLb
023 poKOM YKpHadpra 36i nbwuna BMNAoOOYT
ybomeTpi B. Mpn UbOMY BUAOOGBYTOGHMAMD2 Q2.
| K KoMNnaHIi 9 3akKiHuYuuMmna 3 4Y4UCTUM npuobyr
i oomMmo npo OnecbkKe popoOBMUWE. Onecbka n
Po3TawoBaHa B MeXaxpp dibBii BCHBLK®IT , Td B ake
obnacrTtven. 3a | Huwwknvan ngnaoHwam o, x oGuneoe B U O 0 6
y NNbBi BCbKi-PpamKi BEDHKO ob6bnacrtTa4dax. 3a
n
c

O =X o

T AR NI I T T ®O 7 N3

epcnekKTMUBHI 3anacu Tpapgunuyui HOro Ta He
TaHOBNATbL nNpumuobnmsHo 3 TPAH KybomMeTpiB
Mnowa BKNKY aie TnMBOCP O AOAC, & OSAOKBI 3anAarawTb E
OB6MeXeHi no rMmoéunHIi KoOpuMcTyBaHHA Hapgp
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CEKIIA 2. HAYKH ITPO 3EMJITO

BepXHIi abo reonori yHum dQyHagameHTOM (
Hi we) : ras npupoagHuMim, A 30 acHE@EBH Qe @ NTX U N
3 (MeTaH) BYTinbHMUX nNnnacTi B, HaddpTa, K
MoTeHUI MHI nNnepeBar u:

*EHepreTmyHa He3anexHi CTb: BupgpobyTock
pafiHIi 3MEHWNTN CBOKW 3alexHi cTb Bi g 1 N
*EKOHOMI YH MU PO3BUWTOIKE O pPIhprate KHro BMi rp oGwu
nyymTun 1 HBecTUuUI T B peri oH.

e3anacwu rasy: OnecbkKa nnouwa BBaxXaerT.l
aHueBOro rasy.

MOTOYHMN CTaH:
Y MMUHYyNNOMY OYnI®W nnaHW WwWoAo BUAOOYTEK

no wi 3a Yyuyac To A4 HB/EXT UKKOUMNKIT avHi i XH,a PT a K U X A K
O HAackK, L i nnaHuW He O6OyYynu peani 3oBaHi,
eCTaHOM Ha KBiTeHb 2025 poky " YKpHap
a3y Ha uinm pginadHui

Ekonori yuHi PU3UKMU:

*BnpgobyrTtok CnaHUueBOrlrIoO 3pABY ME@X® QU T |
KONnori YHi PU3UKMU, BK/NHYawumn MOXNWUBI C
encMi HYHY aKTMUBHI CTb Ta i HuWi

*Baxnueo, -aib OByasun 3 BUAOOOYTKY Bpaj
epepgbavanum 3axoaum ANnNda T XHbOIFNo 3anobire

S O OO

oy)

BMCHOBOK::
[lepcnekTwusBa BUOLOOYTKY cnaHuesoro ras.

TyanbHOI, ocob6bnuneo B KOHTEeKCTI npa
3alexXHocCcTi . OpHack, BaXN1nMBO BpaxoBYBaAa
6e3neuynTun BIi gnoBi Aas/HaAH yala HMIAL Xviogv eHor |, B I
aHyeE 3anmnmaTuncs4 UUM TNPOEKTOM, ane no
ratTbox gGakTOopi B, BK/AKYawYM eKOoONnori YHi
LWlo6bun BUKOHATW PpPpoO3Bi gAyBa/ibHe Oypi HHSA
eba np@6yypwon 185 cBEepaNnoOBUH i nNi AHATMN
M BUBYUMTKU T X Ha pocTaTHI CTb BMIiIiCTY
3Bi AyBanbHe O6ypi HHSA, y KomMnmaHi i nna
3HaYeHHA MaKcumManbHO Oe3pegBuxKYNnHabob

Ae npumbnumsHo 5 pokKi B.
s M odStstedMmMlsOdzdr HY J o] dz:

YKpal HCbKa HadpToOoOrasoBa eHUuuKknonepi
aHuWwunHa. Jlb B i—86:0 3C nco.n o-mMISBNDMBIBERAAL03.
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2. OpnoBcbkuun B. M. , HKioneBybklnin TBR.XxX H®.n,0rC

asy

[ rasoBoOoOro KOHpJgeHCcCaTVy. Pepakui a «

«bypoBa TexHikKka», JilbBi B52 0BOM0apa B-RMIPTIE 0 « |
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I'anna HABUTOBUAY,

od¢ ZzZOHOYy yYyqds dzso ts° Csdz' m'° " 2" o3
Jecsa MAJIUK,

9d¢ dzOH Oy Yy d COlgtrds * dztgsty df oy dflaz’
Terana MAJIUK,

9dC¢ dzOH Oy Yy d COetndis * dztstshy df obl d(fzz’
s1 J{t crg@BceE®gBoY?2 CodjHy d
. r tesesBdYyY, UL

YPBOEKOJIOI'IA JPOT'OBULIBKOI'O PETIOHY — PEAJII TA
HEPCIIEKTUBHU CbOI'OAEHHSA

crdisd hofmdzdets ' Y dIsditoH dgjdz@c tdsHj® ML i
[ . eddzg $O, twddm! $d2 dBBdmdzdlsj dz' ,
anii CbOTropageHHSH KOHCTAQT-y®XH | Y HUPOr O E
KOTEeXHONOoOri YyHor o nporpecy 3IHHRAWM H O
i nbcTBaAa 3 nNpupopgotw. JlwmagnHa mMakwyunm BC
OAHWNWX nNnpouyeci B, ni gkopuna cunun npwu
Yy MHI BIi AHOBHI i HeBi AHOBHI npupo
yaHOBATMKU I BlynHyBaTtTunu pAgoOoBKIi nnA
TaAaHHI M YyacoM 3abpyAHEeHHSH AOBKI nns
M ” BCIi X BUAOi B npoMMCNOBOT O BUPOO

HanbHOINO rocnopgapcTtBa MiIicT Ta Bi Wc
AaNlbHOINO XapakTe@yHa MDTHEBE@KOI/NINOLW
3 pajgi oakTuUBHE 3abpypHeEeHHSH YKpail Hé
cTpodw9.[ 5, cT1. 55

MYy Ha Ccy4yacHoMy eTani PO3BUTKY L WUB
H O 10 Mi p ot I CHY E€E peanbHa ¥y a r3pe’sMms K
bKOBUMU [i aMnm Ha Teputopil YKpai HWHU

MCTOAHHSA ABOX a@aHTaArlroHIi CTMYHUX cCcycn
a npobnemMa pecypciB Ta eKonoriyHoi
yac He&WXKHAOBIHIoOL I ifeBo HapoagHe rT1ocnopga
61 Nnbwi o6cArm npumpopgHMUxXx pecypci B.
MCNOBUX Ta €eHepreTuMWUYHUX NOTYXHOCTEI]
[ BUTpPpauyvyeHO CTI NbKMW X N punmomed@ie g s

110



CEKIIA 2. HAYKH ITPO 3EMJITO

Il CcCTOpi WO nwACTBaA.

AK ULe He 3BYUYUUTb NapapgokKkcanbHO, nwaunt
3BaHUX «HeTpaaguui NHNX - QOBITBPHBTMBYNXB@]
I camMe MM MOXeMO <cCcTBeppagxXxysarTwu, o i CH
BNpoOBHAHIKE WO 4O WNAXIi B nepexoay Ha anbrT
npuknapgi Aporob6buybkoT2.ypboekonorii [ 7,

OaoHIi e 3 HaWr onoBHI WK X npob6bnewm Cbo
Hepropecypci B. Mpob6bnewma aoui NbHOCTI |
eHepriHe Hienuee eKOHOMI YHI , ane W ekonor.i
TeMuU NpPpuU pecypcHI W KpKa3ai Ma€E BaxXnwusee 3¢k

Ha OCHOBI OLI HKMN nNnepcnekKTWUB BNpoOBafmgIXt¢
CTBOpPpeHO 6as30BY MoAenb ANSA N ep CoeoKrTiuiB. I

YKkpal Ha HanexmTb [AO perioHi B cCcBITY,
pecypcamMmu. Ha [ TepuTtopi i po3Bi AaHoOo
KOPUCHUX KoOoNnanWuH. | 3 HMX Ha fepXaBHOM
0p4O0B MWL, ekcnnyaTtTyeTbcsda npunoénumsaHo 2320

Ta cnig nam’” atatTwu, wo npupopga He wMalLlw
3a Beni HHAM-a/XWw4ie Kiyib&kwEH N W4Wa® O0y@eGTaua
3eMHMWNX Hiaegppwe ,MocBi TOBI 3anacm OKpemMux |
HeBi AHOB@APMPAE , illo3gainTaocBM OKpeMuUx BUAI-B fa
TperTeE, 3anntTmn nnwWACTBAa Ha MiHepanbHY C
noTpi 6HO owapgHO CTaAaBWUTUCb A0 CUPOBUHHOT

Mpo anbTepHAaATMUBHI AoxXxepena eHepr il ro
EHepduies oxepeno, 3 H9KOro nwpgmHa MOXe [0
I H Wi . 36i NbwWyeTbCH i HTepec A0 BUKOPMUCT
eHeprii pi 4oK, eHeprii 3emni T a eHepIl
6iogansenbHoOro nahbpabdfpi 6&koBa oni a)

[ o Aporob6uybkKorl ypboexkonor il BXOA44A-
Bopucnas, Aporob6wunuy, TpyckaBelub, CTebHMNEK

Ha cboropgHi wWHi i peHb Malhxe 100% 3abe.
paxyHOK HaCTYNHWUX p[Xepen:

-TeopnocTadyaHHAa 3a paxyHOK cnanwBaHHSHA

-EnexTponocTavyaHHA4 3a paxyHOoK enexk:
BypwtuHcbKkol TEC;

-fTeHepauyi i OpiBCbKOI BiTpoenekTpocTaHt

Bi TpoBa eHepreTtTunmkKka CTae BCe nonynap
AXxepeno epireikKitT.poBH®pPOBI TYypo6i HM nepertTB.
Bi TPYy B MeXaHi UYUHY eHepriw obepTaHHa T
eNeKTPUUYHY eHepriw 3a [fONOMOTNrow T eHep
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EKkonori uyuHi cTb: , A A4 b o4BaiCc Bpwokbmwogm ; C
aKTWMUBHMUX Bi Axopni B; Mi HMOENBBUNAT B |
3ayi i nicnga 3aKi HUYeHHS TepMiHY ecxk
EKOHOMI YUHI nepeBar un: HM3bKa CcO0OO0i B
I ¢5r b p dK3i B npwu npaBUW/TbHOMY poO3T
yaTaui NHI BUTpPpaTun,; UBGTBOPEHHSA HOBMW
TeXHIi YHI nepeBar u: npocToO-3aMKoOALQT
Bi CTb WBWUWAKOT O MacwTabyBaHHS; B U
OB/TeHOT MNOTYXHOCTI (Ao 50 %)
EHepretTmnuyHa He3aNnexXHi CTb: 3 MeHLlWe
O HocecuieiHBr;pani 3 auyi g eHepronocTa4yaHH:
NeHNX panoHIi B.

BukopumucrtaHHAa 3emMni : CYMi cHI CTb |3
BIiI CTb pPO3Mi WeHHS B MOpIi ; MIi HI Manb
ON Xe Yyac Hepgoni KamMew BIi TPOBUX €necK
HenocTi WHiIi CcCTb T eHepauiril: 3anexHic
BHUX aAXepen eHeprii: cKnapgHi cTb
MaX HaKOoONWYeHHA eHepriril

EKkonori 4yHi npob6nemunu: Wy mMmoBe 3abpy
TAA&I B Ta KaxaHi B; Bi 3yanbHe 3abpy
Kni maTy.

TeXHI YHI oOobMeXeHHSA: HeoOGXIi AHI CT
Hi CTb TpaHCNOPTYBAHHSH BeNNKMMX KO
UHHOMY O06CNYyroBYB@HIHI B mOMEMKE HPHET M
EKOHOMI YUHI acnekTMun: BWUCOKI nmouy:
€ HHA i HPpacTpPYKTYypWu; BUuTpatTmn H a
M HaKoONnuyeHHSdI eHepri:il

Coui anbHI acnexKkTwn: MOX/TNUB MW o n
Wi "nmadwgwa Ty, BNNWB H a TYPUCTMWUYH
Ui "HMW BNNMUB Ha BapTiCTb HEPYXOMO
I B LI BBaxXalThb, 1T¥e nepcnexkTyBaMI
eHepreTunuyi OyaAyTb nnasBatyi 0O pwopH
en, BUCOXD@mhieX / TMBHICUNMT EeMMN MPOT HC
payi a9 3 cuMcTemMaMW HaKONMUYeHHSda eHe

Ay xe nepcneKkTUBHUMMU 6yaoyThb wnsaxmu B
Hepaui i, a camMe po3pobka 6e3WYyMHUX T
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CEKIIA 2. HAYKH ITPO 3EMJITO

ntTaxi B, NoKpawWeHpA3IARMBAMHYEeXNPOOHIL M Ha
Ta onTtTuMmi 3ayi 9 péGé3IMCIWEeHAAS TYyp®H. H333] .

Bi TpoBa enekTtTpocTaHLUyi 4 B TpyckaBelUlubK
NNbBi BCbKIi W wménaeairTHallenB4dTpocTaHUui 9 Ha

-no 10@ime | HBeCcCTOpPOM LUbOTIO NPOEKTY €
npuaginae yBary cawme Bi oBypnNn®BEAO0BEBDN
Bi TpoenexkxTpocTaHLUi Il € cni nbHWMONMP oMeak” T OT!
yecbKOT MND. BapTi c-16bl , &N oM g/opeie Hie rm H iBAETCH
TpyckaBusHd B TOMY, mwo BIi A4 Ui €fi cTaHuyi i
ni acrtaHui 1. lle cyTTe€eBO noninwye cTabin
Mi CToO.

TpyckaBeub po3BMUBAETbLCA I notTpebye A
BB TPAKM B YKparlHI He BuUupobnawTtbca, T X 3
TOHH Ta nonartTi, WO MawTb CyMapHYy ALOBXWH

NOTYXHI cTw 54 MBT byna BBepgeHa B eKcn.
eHeprocuncrtTemMibrogREaT WM T p-Amangong alfed K Ha Hep

nogpaTokK 3a opeHAY 3eMni, i HOB.I PO6GOUYI

HaaXxoaXeHHSH CATHYTHSHb 6N1M3bKO 0B O X Mi Nb
npautwBaTnMn Hapg CTBOpPEeHHAM N pBo eTkoTwy .i  Lbeo 3 p
yKpai-Weekwe nNi gnpmemMcTBO, Hd9Ke Mae nopieo

MacwTtTaby,-CamBi £CcapomMy pannoHiOnNTHamaecaiumpie
wo KomMnaHiIi a 3 2012 pokKy 3anycTtuna COHSHA
Ctapux opbqggquaHa®pal@kBBEebpKa obnacTb) , A
[ MTMHAHaAaX, PapexoBi , UemMepunHuysax, Meper
Mi anpnemcTBO 3anycTtuno T-Ryyaiwieiniée K T@mo cr@
Bi TpPOBY efnekTpocTaHui o y Cmapgowy cCaiMb oXf
Ha CokanbuwuHi Ta CxXxi gHWMUyI [ 2] .

OT xe, BIi TpoenekTtTpocTaHui a y QOporobéunuy
160 rBr/ rop T a 3 MO Xe 3abe3aneuynTtu e ne
rocnoadeco®3IBOoONUNTbL 3ab6e3nNneynTun NOCTYINHM

nwoapgemn, a W 36epexe ekKkonoriw Ha [Opor
rBr/ ropg, noTpi 6HO cnmanutum 128 TuMmcday TO
npunm UboOoMYy cKnapgyTb 131 TuUuCdAdUYyYy TOHH.
BucHoBKU®. Bi TposBi eneKkTpocTaHyi icT@alIOT
eHepreTunMkKkun, He3Baxawyunm Ha NeBHI Hepgonik
NoNATr ae B peTennbHOMY BMNGODPI Mi Cc LU S po
TexXxXHonori n, BpaXyBaHHI |l HTepeci B MIi Ccuye

eHeprocucTeMN OTCa OMHOAC/TEI HHHI O Mye XBHOD N O T | i1 .
3 pPO3BUTKOM TeXHONOTNi M Ta 3pPOCTAaHHSAM
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CEKIIA 2. HAYKH ITPO 3EMJITO

HeagoONi Ki B BI TpoeHepreTtTunmkwu nNnoCTYynoBO H

npuBabnmBoOw ANSa iHBecTUuULI W Ta PO3BUTKY

OT xe, OAporob6uyymHa Mae 3 H aad/HbUTE PHHATT Nt
AXepena eHeprii 3a TaKuWMW HanpsaMmKamwu: E
Ta bioeHepretTwuka. Han6i nbw NPUUHATHNUMMNM
TakKuUX, HAK NNOCKiIi COHSYHI KoOnekTOpwWu, T &

I x nepeBarmMb CHPOMBUM A B N3 bKIMUX 30BHI WHI
Har pi BaHHI BoaAoW Ta NPUW HU3IbKI N aKTUBHOC
wo B YymoBax J[lepegkapnartTa8s, ana o6irpi

NOTYXHI cTb-3@BTapen B 2
CBoi Te3n Mu 3 aeceipuy edpdo dgjn oBt@tvend dzts  Is O
Blzdzs 3 dz" j h C-lsHsdzdhodtsly 3 tesBdglds, sOC, M B dz
dzs H j»2 é
s dmMsS odCtedMmlsOdzdr HY J 6] dz:

1. BacumneHnko | . A. , MnBoBapoB O. A. , Tpyc
I . A. BacunmneHnko,l QM.A.Tplynce, o0 sBfs.AB.B NipBoa H YA HI|
nn, 2017. 309 c.

2. Bacbki B O. B. Muxaneswunuy Jl. Bbopucoaspi
31lc.

3. KnnmeHnko M. O. Ekonoriga MICbKWUX CHUCT
0. B. MnnuneHkeXe OWc €H-Nn M@p B® 1 0 . 294 c.

4, Kyuyepasuin B. M. Ypob6oewdABepBisa GBBODOC2€0
5. Hevaesa T.I. PakTOpW €eKONOriYyHor o BT
H a OOBKI nng / T. I. He4yaesBa, C. B. Wy n
Mpob6nemMn 3aramegwmol & 4 8a0. 2008. C. 54
6. PpaHUyK . M. Ypb6boekonoria i TexXHOoOekKoO
3anopoxeub, —-K. !t -BBA pkaiyn omBaeB. i«HPY KwH-4261 ¢t .
7. HYopHa B.I. Ekxkonoria ™MicbKuUuX cucbhb.elm:

UopHa, B. B. Kaueglwi ,npD.nMhyptasroaskid, ® &2 Ocl. 2 .
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

JAmutpo BOJIBYUEHKO,
HSCIte Sjmdz ydzd - d2OS, fJtotsW J Mste € C
wo GndisO dzC da?fn'dzOy ' sdzOdz dzd 2 Isj ~ dz2' ydzd 2 Ikc
3. wWetOCazs " e Mms €, v
Bacunar CKPUITHUK,
HsSCIsste Isj » dz' Y dzadirO fipisdA{Cdzd Cf toitsWig) jfiftdddstc © L ¢
1 OH9 " todaW dzf! S SEBB W OAt
dzOy ‘' ts dzOiie QlEiEplfts tcls dats 6 5, Z dz' ¢
3. 1 GHzED, A w0 GAse ! € O
JAmutpo KYPABJIBOB,
HsSCIsStSte Isj mdz" yded = diOjzddz’ wdstyy'j dalsi & @de'j ¢Hds,d
Codif 66 Is] todaets ™ -ActaddigC  Codin + uSotsdias dzO L
Isjrdzs yYydesets kdz o jtemdlsy
a3. we OOz * o ! ¢, v

Bacuniab UYDPYC,
COHJHOI Isj nde€ Nided & dzdzZO 2 € s i3 O dz’
Boaogumup MAJIUK,
COHdHOI Isj ndz ydz®3 " ezl Oy B By §1 dzdz dz
Cdpy d dzd 6 SO O9olstsdissB * dz

s1 [ ftesgsdd Prdse ¢ sdhlgd ¢ cO
d3- I’tGISG'ISBCf'LL, |

AHAJITUYHE BUSHAYEHHS 3AJTNIHIKOBUX HAIIPY?KEHD B
OBOAI 'AJIBMOBOI'O BAPABAHA

XoTinoca 6M 3YyNUHUTUCDL HaAa BU3IHAYEHHI
wo Ai OTb Ha pobGBoOouyy nNnoBepxXHW ob6opga O6Gape
MaKCuUuManbHI CTUCKgBDYOOHMADARAPAKBMHMNKAT UMY
po6OYi N NOBEPXHI i BOHMW piBHI anreb6paiy

Simax =S¢ tS1+52, (1)
0 es¢,5,S, -HanpyxXxeHHa B o06i a4 6apa@Gaaxemb f)
napax TepTAa; TemMnepaTypHMUX rpapgi eHTIi B
TemMnepaTypty: | dpodopsH, 6 ama Gamya n( (

S¢=—-, (2)

T d
Aep-NNTIOMHaAaBaHTaXeHHA B MeTanRuepiamepeu
po6boyoi nNoBepPXxXHI obopa 6apabaHa Ta HNoOor C
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

_aEly - ) A
2(1- m

nelU-koedi ui eHT Ni Hi WH-© MO0 O YyP/Ob3HUOACPTRI ¥, H-9 ;

TemMnepaTypwu: pob6oyoi Ta BHY TgP-HKuoHebdDi 7L | TE M

[lyaccoHa.

_ 2Eltan j etom i) A
52— , ()
1+ Al A
Oeicelocep0 O EMHA TemMnepaaldpa 66apabéAama;wipA
nonepevyHMx nepepis33i B ob6bopga Ta GnaHyua 6a
Ana 6i NbwWw TOYHOT O BymiIbBA BeAHIERIMKHOK/TA [ d

(tl—ti) MOXNTMNBO i ,qCTaaé'Eﬂr H—Omoe,q—ataHaOCK ranbMyB:
SH1 g 2

z‘l,ti-qac ,EI,OCHFHeHI-Hlfiti)T,eMlﬂ]l,@p&apaKTepl/l3y€ T

o6opa 6GapabaHa, a (tmaﬁ;gng)mdméﬂﬂém%)g 3aw

Hap %

(.ﬂ.@iﬁzﬁm TOBIWMHKU: dnaHLS 6apa6aHa y CHnFf
HINXH ro tTopusa dnaHus; T X cepepHsa Benwu
rpajgi eHTu”n 3a TOBWUHOKW eNnemMeHTI B, wo pos3

Mpwn BMU3HAYEHHI 3aranbHOI TemMneparTy|
KoakKTi B Mi KpoBucTynmni B, Lo MatwTb OWNCK |
eHepreTunyHOL aKTUBHI CTIO, POGH R0 B @A THMNXI
TepmMobaTapen 3 MUTTEBUM T X nepeMMUK aHHA
nanow nNNAM KOHTaAaAKTI B Mi KPp OBMWMHTY NM eBp Wi piu

bpuKUi NHOTA<BR)XKeoMmA idiak(TM4YyHaA naoA)a MKOIHT &

NMOpPi BHAHHI 3 AJomMnpaBppBpaAmDb C(H Ni 4 CY MOB)
reHepoBaHux ArPAYMKEYETBEWM TPMUOOEPC B 0
rpapgi eHTIii'BHMME XBAJHACTUBOCT €1l Mmor o MaTep
NPOHWMUKHEHHSH B3aeMOA4i lOY KN X Mi X cob6oww i M
CTpPYyMIiI B BNNWNBAE H a | HTE@HCUBHI CTb H a
BMU3HavYyaeTbCca @GopmMynotw

t, oet + tet t, (5)

Aet, -noBepxHeBa TemMnepaTtypa Bi g TeprTsd i
cTpymMamu, Lo reHepytrwTbcSa, Ha nnsgammax |
hpukyi nHOT thgKkmamaBpaATypa cnanaxy, B N K
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

cTpymMmamMmu Mi N avwituk; m®B KEMH a TeMnepaTtypa,

nepwmMx ABOX CKnapoBwmx TemnepaTyp, a Tack
TemMmnepayTppaHavYyaeTbcC4d 3a Yy MO B U o
(enekKTpMUYHOTNro Ta @PUKUI NHOTO) Yy 3O0HI TE

1 Iy Vv

e ,ar/HB
p,eqo—iég 5H88+fNVu TennoBuMW NOTIi K Ha KOH
9 d
3 ypaxyBaHHAM enekKTpPpUUYHOIT%r-apbadp widHian Hmoli
LOTUKS)-cMMWYy M, WO T eHepyEeETHGCAIMBOMAP a®N

KOHTaKTRPX aMas?) /(ODM—memBepgeHa TBepAai cTob
KOHTaKTHNUX MaNepmmaymnB¢HMIMAQpPpManbHeEe 3YyC.I
KOHTAaKTYy MaGiepnaoamBii 6lni p nni BoOK’ /HM, K
f—-oMHaAaMIi YHMUIN KO EPIWBINEQKT Cca K IKAKB-NB/BCe; 4 € H U
Koedi ui eHtT po3noAai kW Koe@m@inNBORD pPOIDGE@YI

NOTOKY, 1T¥o] notTpannsae B Me T @ Jt e3BBrein € fp
Koedi Ui eHT TennonpoBi AHOCTI @ Tepiedmii s
A aMeTp KOMHAMUT Y , AK NN BM3IHaAavYaeTbcCA 3
WOPCTKOCTI , MM,
TemMneparTty pps UC3NHaaNBaEKYB R 1 e XHi @]trto Bur napg:
t_\/_+1 NGy j
nt 2 e 1g'
Mlg4+(ppe)zg

(7)
Aedp-PakTMyHaAa mMapepmy, KBKaAa d9BNAe€e cobow cCcy
. NACDY - . .
00T MWKV, Pe:M—Ma—-KpMTeplleFIesleeeJ,,eHmm K oed
TemMnepaTyponpoBi JHOCTFPF MaTepiani B nap T
O6' emMmHa TewMmMnepaTypa MeTaneBoOoro q@puklL
Yy MO B MU D i BTHEONC/TO B N X MOTOKI B H a KOHTaAaKTH

enekKTpPUYHOT Ta dpuKLUI MHOT cCKkKnapgosoi 3a
Bi 4 MOro nNOBEPXOHb WBUAKI CHUMMU CTpyMmamy
2
41 “r
P~ din jkes Q0
i 3 pewT ol 3aranbHa TemMnepaTypa

MeTanonosni MEPHUX nNap TepTs AOpPi BHIO
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_ 09420k kel gv2+1  fNdy; 41?r
G

L O N - (9)
/1 w2 M124+(ppe)§’3 p2di kg A0°
é a
3a cKnagoBuMM AaKOTI oui HLOWTb eHepreTwnYH
wapi B.
3anvuwkosBi H@R gB Y XEBMIHMAa HGA A pPBIbA aoii an
eNnekKTPUYHNX i TennosMwux HaBaHTaxXeHbHb B 1
e HKN.
Sy O'_dﬁ' SU)' (' Slmax)' (10)
Ae ,-TpaHUUA NAMHHOCTI MeTameyamywigocni g
OgHumM 3 OCHOBHWUX eKcnnanyataui WHUKX na
bapabaHi B € Mnor o NMOBEPXHEBI T a no TO
po3BMBaAKWTbCA Npu dPpukui AHI W B3 aemMopdi T N

3pob6unmo aHani 3 3aKOHOMIXP HHOaCITpeyX € 1 M i H
bapabaHa B i HTepBani Big 350,0 pmgo 100, (

3a 3anexHadnamm H@l)ni gcTtaBi HAKuUux o6y nnm n
3 ypaXyBaHHAM KOHCTPYKTMUBHMUX Ta eKkcnny
bpukiyvne3laemopgil, BUXO4AYNM 3 HACTYNHUX

1) 3MIi HHMU MKW napamMeTpamue=€2 1n, 760 MMl aH)a.
06' emMmHa Tédm8MWOeA20YyDaC(), papgiyc pob6bouyoil |
(R=0,15-0, 35 m) | WWele®2 0,0 wweaw)m o(CTi NHOW Ben
Bi AHOWEHHA N0 Wi nonepeyHOro nepepi 3y |
bapabaHa dnawipwOshapabaHna (

2) 3Mi HHMMM napamverTpammn02d , N Mdlai) , H DD
TemMmnep&yymaa( KoXHor i # wupamioi g 30T 6 0
pagiyc pob6ouyoi nos eRpOXIHA , 3cbGvo A4 ai ORIpMAH@EIHE
nonepeyvyHOTr @/oFE2pEpOBY d& nNnocTi NHOW BenNKUu
ob6opga 6 aplacd,atHvam)(;

3) 3Mi HHuUMMKMU napamvmeTpamr02d , N Mdlai) , H DD
TeMnepanypanal KOXHOT O 3 BMnNnapgki B (]
120 ° C) , papgiyc pdae0ds00,i35noBepXai N @O®
(6 =12, nno i nonepeyHOro nepepis3y Kp
6 a p a 6pam=a,5);(

4) 3MiIi HHuMWMW napameTpamum € ,mlun Mdlai) ,HDD
TemMnepagFsdowa20t 0° C) , Bi OHOWEHHSA a0 Wi Mn
Ao dnaHuyqa ¢mxp28-badhr, (a nNnocTi WHUMU Benumuy
noBepxHi o6o0(gda =2 200apwl one@pasg. 1
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a) 6)
280,0 215,0
275,0 he X \
! e 210,0 .
o
TIENN MR\
e N\ NN
y 265,0 P \ \ 3
E \\K [ EZDD,D " -
iy 2600 \ ‘T‘"t =) \%\
2550 1_2__%_ 185,0 1 Y)"\
250,0 190,0 -
0,25 050 4 1/A 5 075 1,0 0,25 050 4 /4 , 075 10
g) 2 ]
165,0 100,0
160,0 \\ 5.0 §
RN RN
2 - - R
\ ; B5,0 N
E 150,0 . . E \%H
3 - o l:: 80,0 | S
=Y S \ —
10 ] NS 75,0 g
] 2 J 12
140,0 70,0
1,0
0,25 050 4 1fﬁzﬂ,?5 1,0 0,25 050 4 /A 0,75 .

Puc QBloc-3aneXHi CTb MakKcumManbHUN BT MC K a
BeE/TMYMUHN BIi AHOWEHHA MNNOoOW nNonepeyHOr o n
A/ Anpun: NOCTI WMHUX TOBIWNHI obopga @025 )
3Mi HH WX : 06" emMPoti,=T 8MEA-€tR.aT YoWar-G;,= 90° C;
G- txp= 1200 €0 Mmu X HaBaHBaXe6HAaMB=alO, 24 M a
3-tc= 0, 6 MlNa

Mpwn NOpPi BHANbHOMY aHani 3i Bapi aHTI B
eennayaTtayi MWHNX napameTpi B ralbMOBMUX 0
rpadi YHNX 3anexHoOcCcTehw BCTaAaHOBMNEHO:

-MakKcumanbHI CTUCKAWMANNH aHPW OKiemMilay Ol
279, 0 MMNa npu NUTOMUX HaAaBaAaHTaXeHHAX B
obopga @apaEd®H OMM i Mmoro papgiyci po6ouYC
TemMneparTypi 30, 0°C, npwu 3 MI HI MnUTON
0, 6 MMa; cnocTepiranocs nafgi HHAU MBK O U M:
279, 0 O o 85,0 MIa B 06is02 06 &madG alHbav ) 3
Ni 4BULWEeHHSH mor o 06' eMHOIT TemMnepaTypwu

HaBaHTaXeHHS Manxe He BNAUHYNWU HaiyaxMaK
a TaKoX nocTi WnHa B &NDYIbH d NeipgumalLeaaps aM

-MakKcumManbHI CTUC Ka,WMa T UH aH Py OKiemwilay [
286, 2 MIla npuM NUTOMUX HaAaBaHTaAaXeHHAX B
o6bopgpa OGapabaHa 0=12,0mMm i moro papiyci
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

TemMnepaTypi nonepeyvyHOTr o /MRepdpi2dy amwuga
nNimMMBe HHAM 06' eMHOT TemMnepaTtypun obopga 6a
A/ Apo 1,0 Mana Mi CcUe TeHAeHUI A 3HNXeE
HanpyXgHib BenunuunHun 77,8 MIMa (Aapyruwin Bafrf

-MakKcumManbHI CTUCKAyWMANVH am@pWyoKiemsilay Ol
283,3 MIMla nNnpu NUTOMUX HatsaHT,aMHEMIH 9K 0 B LY
obopa O6aphdaiam i mor o papakR=yci35mo G o 4Yoohi'
TemMnepaTypi 30, 0°C npwvu nagdsF nerj m; semwu
301 NbWeHHA ToBUWMHaM ®BIODALA26GpPpa6 20, OMwMm
06' eMHOI TemMnepaTypwu Big 30,0 pgo 120,
CTUCKaAaw4yunmx H,ggopweetmsHneamn 85, 0 MMNa (T1TperT|
- MakKcuMumManbHI CTUCKaWVNWHaRpy XE AHAN M
76, 2 MIlvaT aipmx HaBaHT aXets=H 80X, 6B Milaap, a xn ptme
6opna O6@&ERHDGODHaumMm Ta WMWoro pRAOYZ2ZH MpDEHOAD
eMmneparTypi 30, 0°C npwm Be/nYunmHi Bi AHO
6opa 6Gapab6aHad/ih02% o0rmep aduya BL AN AB U LWEHHS
emMmnepatrypum o6bopgpa 6apabaHa 3 30,0 pgo
apax tre@r,s6 Mlla i n{ A 1 ADC ACTMNHOECHTHeIp i A a n o
MaKCMUMaAaNnbHNMUX CTMUCK;@@WON XB eHlaNTHmMyHmMe H8b2 , 80 MI
Bapi aHTp)o;6 0B aHI KOHCTPYKTMUBHI T a eKcnn
NMOBHI CTHK BI ANOBI AawTb 3aAHbOMY T anbMOB
MA3 55311605

TakKnMM YMHOM, aHani TUYHO BMU3HaAaYeHo
ranbmMoBOro 6Gapab6aHabHWMIA 3gH ai/tiH3eiH 0B aiipa HBT
KOHCTPYKTMUBHMUX Ta ekcnnyataui AHuUuX napah
nobyaoBaHUX TrTpadi YHNUX 3anexHocTein.

sf M odStstedMmMlsOdzedr HY j toj dz

4 o 4 oM

1. B3aeMo3B @ppokKk uUdHEa@® BnactTumBoOoOCTenlm Ta
napptrse ranbmMoBuUX npucTtpois [/ M. B. Ki |
Mpi KonoTi H, €. 0. AHApPpeWMnyunmkK oB, 0. C. By
Knise, 302303 C. 4

2. BonbuyeHKDO O . 0. MeToAawu T a 3acobl
HaBaHTaXeHOCTIi y3dnd K LC-Hi®n®gIOBBDNX ranbm
neb6i gox. Fi pHUYUi 6yai BenbHi , ALOPOXHI T
C. -42.3

3. Hanpy»x®ewopMi BHUNR CTaH KOMMNOO3UUI I
A. B. CONOHUYHUNM, B. M. Bakantk, tO. M.
BiHo Kk FPBpaaHHK | B C b K . H atuyl orHaaduT. ” TleD>pnaaH3Kyymscle|
2011. Ne2(38). C. 28
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4, [loBepXxHeBa MIi LUHI CTb MaTepi ani B np
BE. Il . Kocrlemibg Or e x +Hi9«6ac,. 1976 .

5. Ctopox 4A. b. Ctabi ni 3 aHinK BayBAIH-BaA ¥ET
KONMOAKOBUX TanbMm O6y.mxasmx JTe&iHLOKH:ayxnc .0
dpaHKiBCbK, 2006. 248 c.

Ouaexcanap BY/IBY /L,
IO " HEzo Oy S OW-pte@dmMf Sl tetgdzls IsO tcBsB T
5B dzOH dzZOdzdzv | Oy ' BdzOdz! dztsG &2° B ger az] €O
& [ i@ dO

Apocaas BACUJINIIINH,
feW Mot COWjHttd Otern Isj Clskztec
weo OhdsOdz¢ " o fM! S Bt dzOyY' sdz2Odz dzese 5 s -~ dz' U
d3. wetOAzS ‘v fiip'OF ,dzO

Anapiiit BO3HUM,
HigJ dzls C OW J Hted -Is jdd S tdieiipdz ~2CdiEs)y - Bzts dzts G * 2 [k
we GnsO dzE " afM! S dzOyYy' BdzOdz! degse 58 Is§ - dz'
3. wetO©agS ‘v fig'OF ,dzO

Biraniii BACUJIMIIINUH,
Heyd dzls S OWJiHted Isjnmds ydzts™ d3j m Odz S d, ' day
we GndmsO dzE " o fM! Csets dzOBeisdz@dz dzp wimdls j iz d
d3. we O3S ‘v ' OF ,dz0

Oaexcanap CEMEHI,
Of) tOdzs COWJjJH©Gd BEH' 98 jdz' dgdm ' H
ZzOy ' tsdzOdz! dzfs ¢ = @ sy tStBd txiz! s o |
3. MmOwLs& " 9, v

IMNTAHHSA OIIHKHA TEILVIOBOTI'O BAJTIAHCY CUCTEMMH HEITPAMOI'O

OXOJOAKEHHS 3 HAHOTEIVNIOHOCISIMHU AP TEPTS JTUCKOBO-
KOJIOAKOBOI'O I'AJIBMA PIBHUX KATEI'OPIN TPAHCIIOPTHHUX

3ACOBIB

Mpauyues3sgaTHI CTb nNap TepTd Ppi3HUX Tpadt
eHeproHaBaHTaXeHOCTI rasbMi BHOT O BY 3 Né
OWCKI B Yy TrTanbmMax He 3aJ0BO/IbHHAE YMOBY
[ 1, 2] . [ToACHIWETbLCA U e TNUM, o ranbw
6yni BenbHUMN 06' em, TOMY 36061 NbWNTMU nno
BEHTUMWNbOBAHMX ranbMi BHUXYPI MGUOTKWaEXY, HKMNE
TennoBi Apgauyi BUMY We HO T NOBI TpAHOI KOHB
| H WM x BUAOgi B nMnPUMYyCOBOT O OXONOpAJgXEeHHSH

NPUMYCOBOMY BOASHOMY OXO/M-B0®X6epBKDBOGM@AE I
TpaHCNOPTHOIo 3acoby) .
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

Bi pgmmwmeTon oOoULIHKMWW TennoBoro 6GanaHCcy

CKnagyomo@gkoe@B@r o rajbmMa TpaHCNOOPTHO
Togom [ 2]. CeHC oOCTaHHbBOTO nongarae
CNi AOBHO TeNnNnNoi 30/lbOBRAHIMX @EOSBePKDIHBD
CKi B, wo noTpebye 3HaAaYHWUX BUTpPpaAaT yac
I H LI TennoBoOoro 6GanaHCy CcaMOBEHTMWNbOB
MOBHEHUMMU HaHOTEeNn/AOoOHOCI AMMN, € Bi A MO
epobOOBARXOAD .

B paHmm yac cpopmMoBaHO 6GaHK pe3ynbrTa
CNni AXeHHA Tennodmi 3M4HMUX MnNnapamMeTpi B H
TaneBWnx HaHOYacCTWMUHOK) . OaoHack L | O aH
nepevyaTb OAHaAa ®WAbLVWaAaTIBE N a3 B @a v e PX €
CNni AXeHb CBIi A4YNTbL NPO aHOManbHe 36in
€
3
0

BeNnNunukKy PO36i XHI CTb I 3 pe3synbTarTa
HayntTwun, o npwu Manmx KOHUeHTpaui s
Marsob H306i NbweHHA Tennonp6)hBi A HOCTI H e
Knacwudi kauyi A HaHOPpPI AWNH Ta aHani 3 M €
TEHCUBHOCTI nepeHeceHHA B HWUX TennorT.
cTpora Teopisda npoueci B 1N epoekHNe CLBM H A ¢
3pob6neHa, a 3acTocyBaHHAH4 MOgentsBaHt

NeKynapHoOTI AVMHAMI KN A O3 BO/MAE NMPOT H
APpi 3HAKTbLCA BI A KnacWuYHOT Teopi:l
Benunkwni po3KMUA eKcnepumMeHTanbHMUX i
" €EKTMUBHUWKE TIOAMWKIWHO. CUHTE3y HaHO4YacTMUH(
HOYacTMUWHOEK 3 a po3Mi pamun, Tennodi 3unuy
XHONOT I €10 NMPUTOTYBAaAHHSH HaHOPI AWH,
nnonpoBiIi AHOCTI , TepMi YHOT O onopy,

THMBHOCTENW NOTOKI B +H arHeonTIEONTAMEHE0ECAI Y1 . « M € -
3ynmMHMNMOCSHA KOPOTKO HaAa HaHOpi gmHax T

HaMi yHa B' A3KIi CTb PpPi gnHM O06GBYMOBI/EHaAa
o6 Me Xy e PYXNUWUBI CTb MO MORKYT.MPY HIPK MW

Ci gHIi W wap nNAunwe 3a BUHMUKHEHHI Yy HbOM)
nekynwu. Ha yTBOpeHHSA TpiwnmH (Ha pos3I
aHa eHepriga akTwuBauil B' A3KOro TeprTH4

MNnepaaypBmwWuUXeHHAIM TMUCKY. Y UbOMY nNnon:
MXeHHSH B' A3KOCTI pi AnWHKM 3 Ni 4BMWLWEHH:
COKNUX THUCKa aAX.

BUHMUKHEeHHA B AUMCNEepPCHMUX cucTemMax np
KpomMonekynammu, BWUKNWMKE e 3 KpO C3TKi €. nif pove |
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

CTPYKTYypoOoBaHOI pi ouHNM pob6oTa 30BHI WHbBO
i CTUHHOT (HbBLWTOHI BCbLKOT) B'sA3KOCTI , a WV

B'aA3Ki cTb PpiAMHMN 3anexuTtTb Bi g Xi Miu
301 NbWeHHAM IMAQwBEMY. TSP HO

Koedi ui eHT TennonpoBi AHOCTI HaHoOpPI 41
Koedi Ui eHT TennonpoBi AHOCTI HaHOpPI AWNH
nNoTeHLUI WHa, KOHTAa-KTH@T MY HMRQ T &H KHDEHT MeHKHTa
NOTEeHHWIOMWA@KTHa. Mp w LU ®O0Yy4YO0OBGBacMmeOme 40
HAaHOYACTWUHKOKW BUSHRUMRAETBHLECHAM MOTMT@HEHUWBH®NO

3ri gHO MoOmeH§mMmiApPwWoOT Teopii dGaszoBUX T
pi AWHI i B HacuyeHOMY BONOromy napi., L
ANCKIOBMOALKOBOrIoOMaeanuMmal, e [ NoKanbHa
nepeMi WyBaHHSA.

Po3rngdaHemMo KOHCTPYKTWUBHI ocob6nNnmBOCTI
HaHOPI AWHO-KO JUUITKKOWB®I 0O ranbMa TpaHCNHOPT
cCucTemi oXxXonoaxXeHHA KamMepa 11 smrppBR@BI@H
BOALOKW 3 BaXKWMMW HaAaHoOYyacTWUHKAaAaMMWU 3 LUWUHK
kKamMepa 12 nisBoBOoOge®mnNBBMANILCKaM MA HaHoOo4yacT
Al ameTrTpom Bi g 2,0 go 4,0 HM. Takum YWNMH
chopmMoBaHa napacTcaT ppyYyxypa, CTaH AKOT
WBWUWAKOCTI ANCcKa ranbmMma npwu pyc.i i r
TepMoagMuHAMIi YHMWN CcTaH PpPyxowmoi nopucToOl

11 T1Ta 12 HaniBaguckKki B 5 Ta 7 BM3IHaAavalTb

Mpn T anb My B &HOH/I O AOKMOCBKMOMB OF a /1 b MO M Ha NOB
eHepyeTbCcd TennorTa, 3HayYyHa 4YacTwuHa 4
paBoMYy HaniBagucky 5 3 ddnaHyuem 6 i ni E
ennosBi NOTOKW B3aewbé6agi OIDBOBMHAROPDDAOMUH
2 Hani BAWCKI B 5 [ 7, o 3' egHaAHI ny
OyMOBNEHI nepeHeceHHAM HaHoO4YacTMUHKaMM
Heprii, a TakKoX B pes3ynbTarti T X 31TK
MeMnuo o006’ emy) npaBoro HanisaguckKka 5 3
onai 3abe3zneuye GopMyBaHHS 3axucHoro T
papi eHtTa Ha MexXi Mirpkn oircYap P iga wHLi8m i p acani oy
aniBguncka 5 3 ¢GnaHuyuem 6.

Maca HanS spv@PRFHULUEM 6 I Kamepotw 11,
15, 6i nbuwa, Hi X NniBOro HaniBgumcka 7 3 |
HaHoOYacTUWUHKAaAMMU. ObeprTaHHA HAaAaBKO/MO oOCI
B
r

I 7w —~®® O = 4 33 7

Il ALEeHTpPOBOT O NPUCKOPEHHA, 3myauy&nbrHiag cC
pagi eHTa Wi NbHOCTI BaXKMWX [ ner K unx H
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

umpkynwBaTtunm 1 X 3a CXeMOol: BaXK i H-a H 0 Y
oTBOpW Kamepwn 12 Hanisgumceka 7. KpimMm TO
BOAW B T aHPOWK 3rgpapmaxyHTa Wi AbHOCTI 3 MYy Wy €
noseprtaTtTmnmca 3 Xo0NnoaHWX 30H Kamep 11 i

BIi ALEeHTpPOBOIT CuUAXW NOBepxXHA po3ainy pipgt

CTi WNKoOW.
Hepi BHOMIi pHO YNOBEPBAEHMAN HPpEAGXB N OKI

pi 3KOMY T anbMyBaHHI BUKNNKAE KONUBAHHSA
Hani BgunckKki B 5 i 7, Wwo nNpuvu NPOTUTOYHOMY
3puMB Kpanenb 3 HAHOYACTWUHOK PpPyXoMmMoOoT nNoOCE
2

R

T,

A

g% 9)

% C

s 13 16

¢ S ssS

B e

LSS NS S 00
NS AR

8
1
1 B [\e
5
N2
=i
Pncyd®3B@ranbHuilm BUT NA[ CaMOeKBOETHOTAMK/IObBOOBr a0H Of
(a) Ta Moro pukuyui nHmn Byson (6); ranb
iIT enemeHTamu (B, r , a)
XO0ONOAHI 30HM «Kamep 11 i 12. B npouyeci

3acobywyBad mC 4 OMMWBAHHSA 30BHI WHI X NoBE
3YyCTpPIi UYHMMM NOoOTOKaAaMWM NoBI TpAa.

Mpn yTBOPEHHI napwuw 3 pi gMnHKM B Kame
Ni 4BWLWEeHH.I MOro TWUCKY A0 KPUTMUYHOTO cCn
3' eAHYWOTDb KamMepmunidi m depejgjemBue M.

Mpwn PpUuKUI NHI 1 B3aemMoai i nap TepTA4
yepryBaHHA rapsayux i XONOAHMUX 30H noAaci
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

Knagok 4 Konopgok 3 3a HoBWM9c /Hiaxona g(k,
noeaagiTa 18 pagucka). Mpn ULUbOMY Ha nNoBE
MKae 3MIi HHUWK TemMnepaTypHUIMn rpapgi € HT
OKIi B, o T eHepywTbCA. OcTaHHI 4O  KI
aAaTUBHWMWMMNU BHAacIMAI [ 0BKO Ieod eOKXTOWIBOHOOK €0H HMSP MHMAY
BaXawwuiyum Ha NO3UTUBHUW T papjgi eHT NUTO
bMYyBaHHSA.

MeTopa oOouUi HKMW TennoBOT O banaHcy CUCHT
HaHOPI AOWHOIW nap-Koa/e@gKioB @mMGC K OBaO/N b Ma p i
TpaHCIMXXO BTalcw 6i B, WO pyxawTbcsa, peani 3ye

Ha nepwomy eTani kamMepun 11 i 12 3
anisancka 5 3 dnaHuyuem 6 I niBoro Hanmi |

ner Kumu i BaXKMuWMMU yacTMUWHKaMuMm.ob6 Kame
yctToTiAaMmmm wmnamum 9, 10. Mpwn pyci Tpa
anbMyBaHhb i BM3HaAavYalwTb eHeproHaBaHTa
| OBUWEHHS T X noBept Hetg 0 1 & F enervalEgpTaAY P/ K
ABKONMNMWIWHbBOTI O CepeporBaiiupa) T e3pam ogicanpo M2olr, o tol
i no dpuKkUIi WHUX HakKnapok 4.

Ha pagpyromy eTani HaHOpPI AOUHY 15 B K &
aMi HIOKT b BO/AOI. Mpwn pyci TPaAaHCNOPTHC
anbMyBaHHS TaKOX BMU3IHa4dvYawTb, GHHBEAECKN K
e ptr-at,. BennuumHa tpitfetde HeHkAa 3(Yy € Y acCTKY
I ABOAATbL MeTanesi yacTUMUHKWN BiIi A4 nap Tecg

Ha TpetboOoMy eTani BuMupgpandawTb BOAY 3 K
Mi g 4Yyac PpyxXy TpPpaHCNEPTHWHOMKGO I 9ABROY alyb N
i KCywTb nNi gBUWEHHA nNogBRpXBemwi n Hrae MBI ie )

- I T O3 W I T
®Q ® ® O =X 9 Q
S5 w v +H T

- T O3 7 IO W I

w 4 7w

(tb—-t)/(ts—t) BKas3ye YyacTKy TennoTtTwun, UKy BIi AB

Ha 4yeTBepTOMY eTani Har pxXinBvaao TKba MIeappaym v
12 Hani BAWCKI B 5 i 7 npwu pyci TpaHcnHn
ralbMyBaHHSA, NoOBTOpPWIWYNM Taki LUKIAN Heo
pyXxaeTbcCHd I 3 Pi 3HUNUMMU WBUAKOCTAMMN oL

eHeproHaBaHTaXeaNEWMa BIBAPHTLCPWTb e Pe kK T U
NMOBI TPAHOTNIO OXO/NOAOgXEHHS4 .

3a paxyHOock BUKOpPUCTAHHA HaHOPI O WNHI
TennonpoBi o HOCTI |l HTeHCcCUn@i KyeTbcA Bi OB
Hani BAWCKI B 5 [ 7, wo O3 BO/MBE ANnapasmo
TemMneparTyp HNXYe 3 a AonNycTuUMY AnAa M
Ni ABUWEHHKW e(PeKTUBHOCTI ol ranbma. Mp v
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oy}

KamMepax 11 i 12, y Bonory HacunyeHy
PUMYCOBOT O OXO /Td ieNHIHYSE TIbQCMI. T HO

MeTon OuUi HK WU TennoBoro GanaHcy CUCT
aAaHOHOCI AMM Mna p -K OT/IEOPATKAO B QAIMC K OrBaosi b M a p i
paHCNOPTHNUX 3acobi B peani 3yeTbCcd B [ABG¢&
Ha nepwomMy eTani kamepun 11 i 12 npa
Il BOro HaniBaucka 7 3anNOBHWIKWTb HaHOpPI [
AaCTUHOK. Kamepun 11 | 12 3'epHaHi M X
ycCi TPaAaHCNOPTHOTO 3acoby B P e X umi U
eMnepaTtypa BoOAW B Kamegppax 171 3ip olc2r atea o
mni HHa8 (99,9 °C). BnsHauvatwtb HatyCEE nbt
—TemMnepaTypa HaBKONTMWWHBOT O cepepoBu W
rafbMyBaHHAX TeMmMnepaTypa na@momaosnpnam

H &, —t. 3a BenNuuyuunHopet)lthi—- A HoRRARBAHAY &OTbL YactT
AKY BI ABOAATbL HaHoOmapotw Bi g BY3niB TeprT
Ha oapyromy eTani AnAa ABoOMa3HOYW ®a CT a

=

-1 I

X 4T £ 9

~+
o

3a]'le)KHQl:G§IJ—FI-é1;-7tO)(,D,Hi-KOGQJiLI,i€HT F e mmoByan g

OMMWBAHHA) BM3HaAavYyawTb KINbKI CTb TennoTwu
aHOTEennoHOCIi amn.
TakKuUM YHUHOM, 3anponoHoBaHWW wMeTOd 0

I

CMCTEeMMUW HenpaMOr o O0XO0/0/4XeHH a8 3T eld o TA
KONOAKOBOTIO ranbMa Pi3HMUX TpPpaHCNOPTHMX
KOXHOT dhas3mnu TennoHoci A npwu 3HUXEHHI (
ranbma.

s S odCttedmlsOdeds HYJj o] d

1. Ocob6eHHOCTM OLUeHKWU MHTEHC MEWMOIPW e Mg
ANCK-@BOOAOYHBIX TOPMO3O0OB TPaHCNOPTHLX C|
BonbyeHko, A. A . B 0 n sEiBepHOknoe [ cuk naip . )X{y p/ H a sk
TeXHOAXmapBHKoB, NI1+4Ch(-59877), 2019

2. K Bonpocy OuUeHKMU TENNXOB@EME K ®GB 1a0@am
nogKaTFeROpPPAaHCNOPTHBX cpepgcTtB [/ H. A.

C. CkpboinHUK [wn ap. ] /1 MpEbOaB2L8. —NB p T o
(80).—-C. -22.6

3. Pypgacx B A. KpacHoOnyukmum C. . M (
TEen/nongpHoOBC TMU HAHOXMAKOCTM C€C ManblMum 4vyacrT
AVHaMunkKkn |/ B. A. Py aoak, C. . KpacHODn)
2017. T. -8Cr. 1BsBn0. 10
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4., N3 MmepeHUe KoadhddpmuyuumeHTa TeEennooTpgayvymnm
yacTunuuy OKWcuMmBme MummHAKOB, B. A. Py asak, i
TBT, Tom 53-CBb23.2, 2015.

5. TepexoB B. n. KanumnHuHa C. B. , e maH
B HaHOXMWAKOCT A X: coBpemMeHHOE COCTOSAHMU
Tennooo6meH3sKkaTenasdpoame xalH.n kla7,3.201 0. N2

6. Py osak B. A. BenkunHtH A. A. TomMnwu

TennonpoBOoOAgHOCTMW HaHoXxupaokocTen [ /-Clluncbl
49,

7. Py psak B. A. , BenkunH A. A. Mopgpenwupo
HaHOXWUAakKHaH edin d 1 e Mbl: dns3snka, XnmmaC. mart
156.

8. UBeTkKkoB . é. |, Fpuropbes EB.o AMIOUI e m2/0d
-215c.

. Mapis THATIB,

Cdzso O yYydédsots™ Ctsd3" M " M jyndmy

BOh ddztsB ZH Iz 9 O dzdzVd3 Jf ~teddtig Bz tE s cusdzts e 5 W O B
Henunc 1OBOII,

MiskzH j dzls Sudkzindg Jjfuyl Odz' detsmls” 133 | Odzkz

' tcsetsB dy! € Slejss dgg &Odz Cdescts W On B

3. r tesesBdY, UL

ABTOMATHU3AIIA BUPOBHUILTBA BYPOBOI'O OBJIAJIHAHHA:
CYYACHI TEHJAEHIIII TA BUKJIUKHA

HadgrtrorasoBa npoMMUCNOBI CTb € OAHI €10

YKpail HN, a OypoeomBaXODBRAMRHERHEMEHTOM UboO
naHuUyuwr a. Edpek TUBHI CTb, Hapgi WHI CTb i

bes3nocepeagHboO BNMTUBPOHMPTKY HBY Y CENB XA HB B [
rnob6anbHI TEeHAEeHUI T umdpposi 3auyil Ta asB
HeoOGXIi AHI CT IO BNpoBapjgXeHHH i HHOBaAUWi MWHI
KOHKYpPEHTOCNpPOMOKKHY a&cCTHhe H@Y ppoBHedyen 6HIe 4 M la
MeXaHi MMOH ekHoT ” , a n CKNnapgHiI | HTer poBa
aBToMaTwmnsauyil Ha BCi X eTanax XWUTTEBOT
nepepgpbavac H e Ti NbKMN BUKOPUCTaAaHHSH TP
BNnpoBagXeHHA UMPPOBUX | HCTPYMEBKHOTXBHOPIO
TeXHonorin, -oPIKUX rapBd@PHe BUPOOBHUULUTBO
MeTow Ui €T cTaTTI € aHani 3 cyuyacHMUX 1
bypoBoro ob6napHaHHSa, a TaKOX BUSABNEHHSA

ranyssio.
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

1. CyyacHi TenaeHii aBToMaTu3anii BUpOOHUITBA OYPOBOro 00/1aIHAHHS
11. ] ftctso OH Y J dedz?y yYydWtesotsets igsH j dzt o O dzdgw
CTBOpPpeHHS UMPpoOoBOro ABi WHMUKaAa O6GBYpoBOI
pob6oTy obnagHaHHA B peanbHOMY yaci ,
BUPOOHMLTMIa3yBaAammMUN Texob6CAyr oByBaHHSA. E

MOJAeNnNBaHHSH 3abesnevye 3HUXEHHSH eKcniJs
Hapi AHOCTI Ta NPOAOBXEHHSA XUTTEBOTNO L WK
l2.wdzls jtedzj Is toj yd?2 (1 oT) Ek edttsBdzgdylse
lOT-TeXHONOTi i aKTWUBHO NLABOT DYHPOBOT Oy O
AaT4yYnkHu di KCYyHwTb NMOKa3HWMUKMN TemMneparTyp
nepepawyu T X y peanbHOMY yac.i H a a H e

3abe3zneuynTtTmn 6Ges3nepepBHUN MOHI TOPUHT CT
HecnpaBHO@@iIiramanm saBapi "HUM cutTyaui am.
1309 stsd3OIsdL s9 Odz' MdMmisd di3d k4§ tcOo dz' dadzv (

ACY T € AAPpOM aBTomMaTwmu3zauil BUPOO
ynpasBai HHA4 TEXHONOTi YHUN MMN unkKknamm,
eHeprocnoXmBaHHA, a TaKOoOXKKBOTpPUMAaAaHHSA CT

14t setslsdL Oy W odttse dzdylse O

Po6oTuM30BAaAHI KoMNnaekcwu an4 3BaptwBarn
onepaui m 3a6e3neyywTb BUCOKY TOYHI CTHb,
Lle CKOpoOUYyeE BUPOOHMUY NI uwnkKn, 3 MeHLWye
epeKTNBPOGCHBL BB A .

150 HdIsdoedz Isj-Ruasz)se” ° (3D

CyyacHe BUPOOBHUULTBO AagRPYBHQANSNBWUE DT
cknagHwux nageTanen 3 MeTaneBMUXx NOPOWKI B

3 MeHLWYyE Ki nTbKI CTb Bi gxopai B i AO3BO/MUTI
| HEMAOY anbHI BUMOT U .

16.1 " BtedHdzj odtesB dzd ylso ts

[MToe gHAHHA Tpaaguyi nHOT ob6bpobkwn T a
oTpumMyBarTMm aeTani 3 BMUCOKOI TOUYHI CTH
XapakTepucrtunukamu. Lle nNepcnekKTUBHMUI

BUCOKOHABAaAaHTaEKeOBOVXOBYONBRHAGWHA.
16.zszydzd?2 " delsjdzjSls (Al) EkE odtetse ded ydn

Al 3acTOCOBYETbLCHA aon4 onTtTwumi 3auirl )
0O6pobGKMN, ynpasB/ii HHA pecypcammvun. Anropwurt
BUPOOHMYI pfaHIi, 3Haxo4gawn od®mmayMma/HHHI. C L

2. BUKJIMKH BIPOBAIKEHHSI aBTOMATH3aLIl
21.An " dzOdznts o ° BOt' ' tod
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

ABToOMaTuMus3ayi 9 BMMaArae 3HaYHWUX KanirTa.

Ana Manux i cepefgHi x nignpunemcTtB. OKynMt
BUpPpobGBHMUTBA, CTPWHKKYBPWMX BYM@®BR.T T a

22.1} " HeBIss9 C O { J temitsdzOdzlz

BnpoBapgxXeHHSHA cyyacHMX TeXHoOonorin
BUCOKOKBaANIi pi KoBaHUX Ggaxi Byl B, 340aTHMUNX
aHani 3yBaTu pgaHi Ta ob6cnyrosyBaTu CKiAAal

23.f SH ] tdz' L Oy ' ©®Is 2 yfipddAyisy 2~

BaratTo BUPOOBHMUWYUX Ni HIi N nobypgoBadHi H
noTpebye MopgepHi 3auyi: i nepejg aBToOMaAaTMW3al
TEXHONOTi YHI TPYyAHOLW,I

241 dlsOdzdzw € " BJjteBJ LY J S

|l HTerpaui = obnagHaHHSA Yy PUBMHBOABIKI @ep
BaxnumBo BROpoBagXyBaTu cCcUCTeMU 3axuUCTYy
ynpaB/ai HHSA [OCTYyNnowm.

3. IlepcniekTUBH PO3BUTKY

Ouyi KyeTbcCAa, L0 y HaWMmobnmxui P OK MW T e
bypoBOT O obnagHaHHA 3pocTaTUuMlya@ »H 03108 45
PO3BUTKY nNporpamMHOro 3abe3nevyeHHsa Ta I

YKpail HC b K i BUPOOHMUKN MakwWTb MOXNTUBI CTb @
4O Mi XHapopgHoro pgocsipgy, yyacTi B HaykK
R&D-i HppacTpykKTwew . podBmbk Bi gi rpaBaTtume i
HayKOBUX pAOCAI AXeHb, NI aoroTrToBKa HOBWX K

ABToMaTu3aui a BUMpPOOHMUTBA OGBYypoBOro o
Ni ABUWLWEHHSA KOHKYPEHTOCNPOMOXHOCT H a
Bnp@msaHHSA ULnoposuX TexXxXHonorin, ACY TI
AO3BO/MNAE [OCATTU 3 HAUYHUX BUPOOBHUYNMX N E
aBToMaTuszauyi.i noTpebye KOMNJ/IeKCHOT O n
KapjgpoBWux T a TEXHONMOTNTI YHNUX T aAaCABKAMBT U 3
Bi OKpuMBAaAwWwTb WnpoKki nepcnekTunBMU aAn4a [
ob6bnagHaHHSA. A n s BNpoBapgXeHHSHA L n X I H
i HaHCyYyBaHHSA, nNi 4r oTOBKY Kapgpi B, OHOB/J
pi BHA Ki b6ep3axunucty., Caodmsinpal AT ami &i HHe K

YyMOBOW ycni xXy.
s M odStstedMmMlsOdzdr HY j o] dz:

1. Tnapgpknn, 0. B. , & KRhae@oimwy 3 ai a Ceufg
bypoBoro ob6bnagHadHear a3 Yepadcwpasa, 3(57)
2. ASTM International. (2020). Standard Guide for Additive Manufacturing in
Metal Components. ASTM F2792.
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3. YKpal HCbKa acouyiaui a ®mMaanHO@GYBRNEAHIBBI

BNnpoBagXeHHA (i HHoBauim y BUpE@HBLTBI 0y

O W T J0 W v o -

JISIX M.M.,

ftosW jmste COWjHtcd dzOWIstse OL ts9 -

we e dzC * aMm! Cd2 dzOY' sdzOdz! dzd 2 Isj A dz' Uy«
MAIIBKIB 1.0.,

OMmYf " wOdzls COWjHtId dOWISESEOL 59 d:

weo OO dzC * 9! Cd2 dzOyY' sdzOdz! dzed 2 Isj,m dz' Y
JTEUHET A P.O.,

Hsyd dzs COWJjHted dzOWISsGcOL 59 dn

we GdmsOdzC ' afM! S d2 dzOyY' sdzOdz! dzd 2 Isj,m dz'
DADJIEN 1. 51,

OMmYf " tOdzls COWjHtId dOWISESEOL 59 d:

Wweo OO dzC * 9! Cd2 degOyY' sdzOdz! dzed 2 Isj,m dz' Y
MUXAHWIIOK B.B.,

HsYyd dzls COWJiHted dzOVW s cA®H HADEZR

we GdsOdzC ' afM! S d2 dzOyY' sdzOadz' dzd?2 Isj mdz' y
MPOIIOK I'.41.,

OfmdMmisjdzls SOW jHted “dgyjdgjte’ *

weo OO dzC * 9! Cd2 dOyY' sdzOdzt dzd 2 Isj - dz'

a3. we OOz © o ! ¢, v

BU3HAYEHHS IPUYVH BUXOY 3 JIAQY T'HPJIOBOI'O

OBJIAJHAHHA IHNTAHI'OBUX CBEPJIOBUHHUX HACOCHUX
YCTAHOBOK

Ao rupnoBoro o6napgpHaHHSA BI AHOCUTbLCA

a NnonNni poBaHMUI IWT O K . YCTboOBMUIMN cCanNnbHUK
nemMeHTI B WITAHT OBUXBOKMACOCGGEGKMIXNbRKICT avli H
EepMETUYHI CTHb ycT A4 CBepaonoBUHMN [ A K
abpyaAHeHHA HaronpoAayKTaMu Ta | HWNAMMU
ci KOJJTOHMWU HacoOCHMWNX WT aHr BIi A oci C
onepevYyHUXemCaTYBHEI Al KTb HaAa €eeMeHTNn Yyc
a yuwi nbHWBaNlbHY HabumuBKYy Ta BKnapgkun 3 |
HOC, wo y pes3ynbTarTti npuns3sBoanNTb [0 Ppo
BepaNnOBWUHMU y HaBKONWILIWHE I CCHe p e gvoi BTrauye . i

MO e nNnwBaHHA MO XHa BMUW3IHaAaUYUTMN pO3I'IOﬂ|ifI H

C
H
Cc

anbHWKa npwun Aail nonepevyHoOrT cumnwun, AKa |
acoOCHMUX T aHT Bi A OCI CBepAaNnNnoOBWUHU B
aNnbHUWKaAa.bTHATIPpEBYROHAaAHMNX AOC/NI AXeHb 3a
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enemMeHTI B.
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waTyHI B) , WO MNPUCKOPIKWE 3HOC YW NbHWBAan”NM
[3].

A n s BMU3HaAavYeHHIse B pMpPBEXBBDO CTaHy ene
callbHMKaAa nobypoBaHO WOro TPUBUMI PHY MO/
MOgEenwwBaHHSA.

3 MeTO dKOMOT a HaWTOYHI WoOTr o BI ATBC

canlbHWKaAa Aang w“Woro i MiTaui WHOTro MOpgeNntB .
Bi obpaxXxeHy Ha PUCYHKY 2. Llo cTOCYyE€ETH
cob6ow, TOo Koed Wi @HBHMaMp Vg 2N PURAHAT

Bi onoBi g HO A0 po3paxyHKoBOi cxewmunm (p
Ta ob6epTaHHAHA 3 HAKUNXO HEeAHNT P AWK BY ib CanbHNK
KOpfypyd NHNK . Ao IWT OK a 3 Bepxy npuknanpg
FropMsaoHTaAaNnbHOMY Hamp £MK MM, B €& Ip BIBHAVGBHY Y 10 Y
HaBaHTaXeHHSH ( D) no oci BeNuUW4YunmHOIH 80
yuwi nbHOBAaAaNbHOT HabunWBKMU O KPWUWKWU T OO0l
OCbOBOMY HanpsaMmMi BHMW3 Ha BenNWYMWHY 8 MM.

n
o g o BNacTMWBOCTEHMW KOHKpPEeTHWXHIMa 1aenp
BUIOTOBJ/IeEHHA pfJeTanenw ycTbOBOINIO CalilbHWUKSE
Tabiamus 1 — BaacTuBocTi MaTepiaJiB AeTajield YCTbOBOIO CAJIbHUKA

No 3 MaTepi an Mopagynb Ofml Koedi ui eHr

1 Ctaneso 200000 0,26

2 CanbHMKOBAa HabuB| 20 0,49

3 MpeeaHa pfepeBUHaA 22780 0,37
PesynbTaTnm AOCANi OXEeHHSA 300paxeHi Ha [

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: mrm

Tirme: 13

14.01.2025 22:56

B: Static Structural

Equivalent Stress 4

Type: Equivalent {von-Mises) Stress
Unit: MPa

Time: 15

14.01.2025 22:58

8,0268 Max
7,135

6,2431
5,3512
44504
3,5675
2,6756
1,7837
0,580187

0 Min

4,0855 Max

0,72666
0,30681 Min

PncyHdike pmi weH PUcyHEK B4 Ba/T€HTHI
enemMeHTax YyCTboO nakeTi yuwi nbH
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OT Xe, npwu 3Mi WeHHI WITOKAa BCbOMNOgIHA
OHTaAaKTHOIoO TUWCKY B nakKkerTi yuwi NbHeHb T
OHTAKTHWUN TUCK 36i NbWyCcTR@AAL . aBxgmae B i
i 3HOC NMOBEPXOHDb YW NbHWBAaAMAbHOI Habus
Pi 3HUM, npwPoOHNY 3i 30i 01TbQWINM KOHTAKTHUM T
MaHXeTa 6yage MaTu 3HaAa4yYyHO O6i NnbwWKMil Ta WBYV

Ana 36i NbwWeHHA TepMi HY ekcnnanyaTtauil
WT OK a HeobGXIi AHO npuagi NUTMU y B-8BYackame T
BOOCKOHAaANEepPWWULIKOHBODT O enemMeHTI B. Yy M
npuai nntmn yBary AOC/NI AXEeHHI BN/IUBY r
PO3MI WWyeTbhb®EAYBAPATAaBAaTAKOX BpaxyBaTun K
POKY Ha Hiaendpoyp¥eoHsoa H MM CcTaH €eneMeHTI B YycC

BucHoBKH

BctTaHoBneHO, WO OCHOBHOK NPUYUYMHOIKW BMU
obnapgHaHHSA, a camMe Vyuwi NbHEeHb YCTbOBOTOC
T O K a, € Bi AOXUWNEeHHHA ocCi noni poBaHOro uw
Bi A oOC i Kopnycy ylugao b QIEPANI3 @B 0 £ ATk H ypKka , n -
Hanpy-gegpopmMoBaHOT O CTaHy mnor o enemert
Hepi BHOMI PHOMY 3 HOWYBAHHI , Ta 4K Hacni
npoAayKUiIiT 13 CcBepaolOBUMHN Yy HABKONUWHE C

Ana pocni aXeHHA ppopopMmoBaHGBGROPY KE@aHY |
WWTOKa Ta eNnemMeHTI B YCTbOBOINIO CaflbHWUKa

Bnoip HaBaHTaXeHb, SAKI A1 OTb Ha WTOK T
aHani TUYHKUX Ppo3pakkywHamwh oGk BepcTarTa
Ha oOCHOBI dAAMI By ipmeIy@mi NHOTFTr o MoOfAgentk

Bi AXMWNEeHHA noni poBaHOro wroka Ha 1,2 ™
0O nNepepo3nogne o HMAIPYHKEIHO CTaHy 9K WT
YyCTbOBOT OO canbHWKa. Mp wn LUbOMY OBgii g6y I
KOHTAQKTHOTIO TUCKY-YyIO NBOBS@AXIHMEA HMAHKIT a>s

s dMsS odCstedmisOded R HYj o] dz:

l.depopoBuy 4. T. HadgTtorasonpomMunuc nosBi
noci 6OHn-dpakHBBBODbL K | PHTYHI, 2021 218
2.1 a X M. ®eMio,n sBKMoHi.T a o B@Yy @ | HadTorason
obnapHaH®paHkBaee«Kk: | @& TXYXHI, 2022.
3.Tax M. M. , Mauybki BB | . P. ., NevHera P
«MepepymMmoBMW HAKIi CHOIO MOHTaXy HaMpTOF a3 0E
OcBirHrBApOoOOGHMUTE®H:Tew/psmdXYU I Ta I HHoOBaui NWHO
VI Bceykpai-HgaK DI 4 HHoAly KIo@ e peH U127 , (
TpaBHA 2023 p.). -NOdor o 0L.R-AF.31GEB« T p eCK
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Denys PANEVNYK
Associate Professor of the Department of Oil and Bashines and Equipment
Ivano-Frankivsk National Technical University of Oil and Gas,
lvano-Frankivsk, Ukraine

CHARACTERIZATION OF THE PERFORMANCE PARAMETERS OF

A DOWNHOLE JET PUMP UNDER SWIRL-INDUCED INTERACTION OF
FLOWS

The efficiency of oil and gas field development in difficult well operation
conditions can be increased by the introduction of ejection technologies. The absence
of moving parts, the ability to use in hard-to-reach places, the possibility of operation
in an aggressive environment with mechanical impurities, high water content and a
significant gas factor have spread the use of jet pumps in the processes of drilling,
operation and repair of wells and in hydrocarbon collection and preparation systems.
The use of oil and gas ejection technologies is limited by the low energy performance
of the working process of downhole jet pumps, as a result of which the profitability
of the hydrojet method of operation is ensured mainly at the later stages of
hydrocarbon deposit development. An increase in the efficiency of the jet pump and a
decrease in the cost of hydrocarbon extraction contribute to an increase in the
economic attractiveness of the hydrojet method of oil recovery and are an urgent
research task.

The need to improve the flow mixing mechanism led to the use of inclined guide
elements placed in the flow part of the jet pump, which swirl the working and
injected medium. The main feature of swirled flows is the presence of axial and radial
pressure gradients [1]. The flow velocity near the walls significantly exceeds the
average values, and on the axis, on the contrary, decreases. Significant radial
gradients of axial and rotational velocity and static pressure contribute to the
emergence of turbulent pulsations. The twisting of incompressible flows causes the
formation of a recirculation zone in the form of a toroidal vortex, the length, diameter
and mass of which are directly proportional to the degree of turbulence and
practically do not depend on the Reynolds number and the ratio of the axial velocities
of the outer and inner jets [2]. In the process of interaction of two swirling coaxial
jets, asymmetric regions of reverse fluid flows are formed [3]. In the process of
experimental study of the influence of turbulence on internal turbulent flows, it was
found that the average velocity profiles both far from the wall and near it allow the
observance of similarity conditions at sufficiently large Reynolds numbers, in the
case that the flow reversal does not occur at the entrance. While the similarity of
velocity profiles in the near-wall zone does not significantly depend on turbulence,
the similarity of the velocity difference values is sensitive to turbulence [4]. In [5] it
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IS proposed to supplement the analytical equations of the pressure-flow
characteristics of a downhole low-pressure jet pump with an inertial component that
takes into account the symmetrical twisting of the injected flow by inclined guide
elements. The mathematical model of a low-pressure jet pump for conditions of
asymmetrical twisting of the injected flow is given in [6]. Similar mathematical
model of the working process of the ejection system under the conditions of twisting
of the injected flow was also obtained for a high-pressure jet pump [7]. The results of
the research presented in works [5] — [7] were obtained for the case of twisting of the
injected flow. A significant part of the ejection systems, however, contains guiding
elements for twisting the working flow. The features of the working process of a
downhole jet pump under the conditions of twisting of the working flow, therefore,
have not been sufficiently studied.

The purpose of the research is to develop a calculation algorithm for
determining the pressure characteristic of a downhole high-pressure jet pump under
conditions of flow twisting by guiding elements placed in the working medium
supply line.

Taking into account the hydraulic form of the law of conservation of the amount
of fluid momentum in the closed volume of the mixing chamber under conditions of
swirling of the working flow, the initial equation for deriving the pressure
characteristic of the jet pump has the form

G(G ¥+ GV{ &) G£(¥; B R F P,
=Rsfs -Pofy Pofey o
where (i, — the coefficient of the injected flow velocity at the inlet to the mixing

chamber of the jet pump;
G,, G —the mass flow rate of the working and injected flows;

Vv

mixing chamber and the mixed flow in the outlet section of the mixing chamber;
t 3 12 tip — the pressure values of the mixed flow in the outlet section of the

: (1)

o2+ Via, V3 —the velocity of the working and injected flow in the inlet section of the

mixing chamber, the injected and working flow in the inlet section of the mixing
chamber;
f,, f

to the mixing chamber and the mixed flow at the outlet from the mixing chamber,
respectively.

Taking into account the inertial component, the force created by the pressure of
the swirling working flow t j, is

o2+ f3 —the cross-sectional areas of the injected and working flows at the inlet
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(@]}

. 28 ¥, r 0, 2 4 (2)
P[;Z fp2 = ngpz 'Ij. 2 r d:FgZ pZP +f pz p’
°¢

where r, —is the radius of the working jet at the inlet to the mixing chamber of the

jet pump.
The pressure values in the inlet and outlet sections of the mixing chamber are
determined by the ratios
7D 2
GG+ ¢

tLB:tL_J' LF L

2 f324 L (3)

VZ2) G
Po=Pe—s & ¢ B s o
o 28 o
=101
where f, —the area of the outlet cross-section of the working nozzle;

a3 . — hydraulic losses in the flow on the path between the working nozzle and the

mixing chamber of the jet pump.

After substituting relations (2), (3) into equation (1) and the corresponding
transformations, we obtain a formula for determining the pressure-flow characteristic
of a high-pressure jet pump for the conditions of twisting the working flow by the
guiding elements

,rD é f f 2 ﬂ
h="1 Zq 4 G2t @ 2él+ ) g A ¢ (4)
K ~ 2 f f 3 K ¢ Ht
f @ 2t 2" fr]ﬂkcﬂ ©

In equation (4) it is denoted Ky &= f3/f ,, DY, =t, -

Equation (4) allows us to determine the effect of the swirling of the working
flow on the working process of the jet pump. Changing the injection coefficient in the
operating range of the pressure-flow characteristic of the jet pump allows us to
estimate the energy characteristics of the jet pump according to the formula

_hi
d—m (5)
where d —is the efficiency of the ejection system.

Conclusions

1. The problem of modeling the working process of a high-pressure downhole
jet pump under conditions of swirling of the working flow is formulated. It is
proposed to use an inertial component to determine the magnitude of the pressure
increase caused by swirling of the flow, the magnitude of which is directly
proportional to the squares of the rotation speed and radius of the working jet.
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2. Based on the use of the law of conservation of the amount of fluid momentum
in the closed space of the mixing chamber, the relationship between the magnitude of
the relative head created by the jet pump and the design and operating parameters of
the ejection system is established. Unlike a direct-flow jet pump, the structure of the
pressure-flow characteristic equation is supplemented by a dimensionless component,
which determines the additional head caused by swirling of the working flow by
inclined guide elements.

3. The regularities of changes in the pressure-flow and energy characteristics of
a high-pressure jet pump under conditions of swirling of the working flow have been
established.
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BUKOPUCTAHHA TEINIOHACOCHHUX YCTAHOBOK - E®EKTUBHUM
CIIOCIb TEPMOTPAHC®OPMAILII TEILJIOTH BITHOB/JTIOBAJIbBHUX
JOKEPEJI EHEPT'TI

B o6cTtTaBuMmHax BMUYepnaHHSA 3anaci B OpTr &

rocTpo nocTae npob6bnemvMeaH e BRKOHIWWWMH i X N@ASAC
3MEeHLWeHHH 3abpyapHeEeHHSH AOBKI nnsa. Bi J
BUKOPUCTOBYHKTbLCSA B faHWUN 4Yac, He BIi AHO
abo O60i NbwWw Bi gpganeHOMY MauWbOYyTHbOMY BMWUYE,]
enekTp@ T e nji oe HoenperpixXy T b, BUTpPpayvyatwyu
eHepropecypec#wu: pi 3 HI BuagwW BYTI nnsa, rop
AAepHe nannmBo TOLWo.

OyueBUgHO, 1T¥o] BUKOPUCTAaHHSHA Bi OHOB/IB
cnpwusae: SMEHWEeHHKW 3a/leXHOCTI 3 0BEpoe XBHHKE
BMUYEPNHMUX NPUPOAHMNKX pecypci B, 3 MeHuWe
AOBKI nnsga, ni ABUMWEeHHI eHeproedpPeKkTMBHOCTI
Ta I HHoOBawui AaM. 3MEeHWEeHHHA 3alexXHOCTI Bi [
aAvBepcudi Kauyi 1w ape prod@aaameyy € 6i Nb L
eHepronocTtTayYyaHHS 44U pes3epBHEe XuUuBneHHA |
EKOHOMI T-e HEAPIMBHWY HIWUX BAKYPUICHF aHHSA e Kon
HeTpaguui nHux BAOE, i B nNepuwy 4Yeprys COH
rpPyHTI |, BogooMmmax, noBi Tpi , TEXHONMNOri Y4H
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OpaHak nepiogwnuyHicTb il Ta HU3IBbKUN Ten
AO3BO/MNAKWTbL BUKOPUCTOBYBATWNU T XHKW eHepri
AK nNepeTBOpHBAY, TERINQOB®I N E®HEPITdT 13 HWN3b
TennoHoci g 3 6i N"bW BUCOKOKW TemMneparTyp-
yCTaHOBKMWU (THY) . TennoBwuim Hacoc A i
«TepMmoTpaHCcCopmaTop», OCKI NbKMW Bi H
HM3bKOTEMNEPaR Yy pHHAO I BOU UWyiie pTeenMn e paTy P H U I
BUKOpPpUCTOBYBATMU Tenno, aK e He MO Xe 6
TennoredHeparTtopi . MpUuHLULMNM po6oTwu Ten
TepMoOAgMUHAMI YH U X LKnKIMNax, wo 3abe3neyytrorT
AXepenapgaoro [ 2].

Hns3bkonort Bncokonorte

AXepeno e LXepeno eH

BJIE THY iﬁ‘;ﬁ‘;ﬁ?ﬁ“c'
Pucynok 1 - IlppHnunoBa cxema nepeTBOpeHHs eHeprii

A K AXepena HMN3bKONOTEHLUI NHOT eHeprT
AaBKONWIWHE MNOBI TpAa,; r'PYHTOBI BOAMW; BOAC
Hepris;, nNOBepPXHHIBIMMA wWap TFPYHTY Ta I

M O

3 €EeKOoONoOri YyHeBd@C MAOAT YIRZWH A TennoHacoOC:t
XNUBI CThb:

-eKOHOMI T-e HAPIMBHWYHNX pecypci B;
-3HNUWXEeHHSH WKIi gonaumBuUX BUKUAI B BIi A4 Tenno
-MOXNUBI CTb 3HWUXEeHHHA BWUTPpP a2rsn%, o pufoa, H i y4 H
pry, QAO3BO/JIA€ 3HAYHO 3 MeHWUTU edexkrT

apHuUKOBUIN edeKkT.

CT
K i

no

Hane ek TMBHI Wwe AXepeno HN3bKOMNOTE@HLI
abi NbHY TemMnepaTypy npoTATroM oOnaintkB;:

NbKOCTI Ta,BMAWR@BORMPAXNMOKMBI Tennoddi 3y
Y Tabénwuuyi 1 HaBepgeHi TeMnepaTypHI p
WMNPEHUX AXepesnl HU3ZbKOMNOTEeHUI WHOT eHer
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

TabnugdeMdnepaTypHUM PpiBEeHDL, XapakTenp
Tenna, WO BUKOPUCMOBEMWABCHA OCHOBI Tenn

Jl;kepeJio Temia TemneparypHuii piBeHb, °Cc

30BHI WHE nNnoBi T -10..+15

BeHTunauyi nHe n +15...+25

PiukoBa/ o3 epHa 0..+10

MopcbKa BOfAa +3..+8

DYy HT 0..+10

[PYHTOBIi BOAM +10..+15

FeoTepmManbHI B +20..+50

30BHE ,lULHBEeHTUNALI NHe nNnoBiIi TpAa i FPYHT 5
WNPOKO BUKOPUCTOBYHKTbLCHA B HEeBE/TUKUX CU
AK MOPCbKa, o3epHa I piyukoBa BOAa, [ e

3andar awTb H a FrNMMO6unHI ByHom¥®p'wel 20019 M,C NG BE
MOTYXHOCTI

MOX/nMUBI CTb BUKOPUCTAHHA B Tennor eHef
BAOAE 3Ha4vYHoO pPpO3WNPIE pecypcCcHY 6asy T e

3anexHowW BI A NanuMBHWUX pecypeci B. 3aagi 98B
BAE, MHOyRBM@B®Ee3lINnNeyyemMo CcuUCTeMy Tennor eH
15-2 0 POKI B po6oTMu. Heo6xi gaHO Bi A3Hauwu
eneKkTpoeHepri:il y TennoHacoCHMWUNX cumcrt
eneKkTtTpoeHepri a, 3abe3nevyywuu H e oCOHXa A H:
peani 3ye Aa K Tennosy, T ak i CunosBy A
JOCAT Aa€ETbCA €KOHOMIi 49 NepBUHHWNUX HeEeBIi OHOE

OCHOBHI c e pu BUKOPMUCTAHHSA THY: cuc
onaneHHSAa, KOHAMUI HBAHHA N YBIHM@BA,I N [@1Q TOMIMNC
TexHonorimun Y CcBOW 4YMepry Tennosi HacoCc
Kani TanbHUKX ButTpart, Wo CTaHOBNATHL Bi 4
BupobneHoro Tenna, npM YOMY TepMi H OK)
bakTOpi B PIrmHo®MiNy, €eGBOCOBHDO AKOT O B I
06' ekTa, TeMnepaTypHOT O pi BHSH T a I H.
nepepaxoBaHMUX BUWe @GakKToOpi B MOXe CTaHOE

B Tenepi wHi W 4yac y O6i nbwocTi POPBOUNHE
NoKanbHe 3acTtTocyBaHHAa THY, a npo 1T XHE
TennonocTayvyaHHSA,. 3 a oui HKamwu [ 4] , Mac
CTAaHOBNATHL:

e y WBeuyi i 50% onaneHHHA 3Ai NCHKWETHDLC S
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

e Yy Hi MeduynHmi 6oyTraoy, i nie paeenpbMaadBenH OH @ B C T a
KoXeH KBT BcCcTaHOB/MEeHOIT NOTYXHOCTI ;

ey ANOHI T WOPIiYHO BUPOOBNAETbLCA ONUS3E
e CWA wWwWopiyHO BUpOOGBNAeTbCH 6MM3IbKO 1
. y CTOKTIonbMmi 12% onaneHHH MIi CTa
NOTYXHiIi cTHOKB28Bun~kKMBppucaoBywTb TennoTy CTI
MoXnunusocT.i Ta €eKOHOMiIi YHe o0oO6rFrpyHTYyBAH
nexXnmTb BI A KAOi MaTUWUYHWUX I reor padi 4Humn>
OHOMI KWe HaeI@QIMIANABWHWHOTI O KOMNDNeKCcCy,Toac TTiaK
OCHOBHI BUAOWNW BUKONHOINO nanumea Ta oAav
CucrtemMHI nepeBarum THY MoOXHa y3aranbHYV
1) Tennosi HacocCuW MNOPiBHAHO |13 Tpapgpw
3BONAKWTDbL MaKCcCuManbHDO 3aowagnTwyHOUOkpB
mni 3auyi i BAE;
2) BunkopumcrtaHHAa ™MeTopni B onTwumi 3auil
AO3BO/TAE€E 3HAYHO CKOPOTUTU TepMiH OKYMNHC

I @ W
=~ Q

< I
- O

3) Mpun BUKOpUcTaHHI THY 3a6e3neudyyeTboc
He3BaxXawynm Ha O4YeBUAHINAAERPX BT UNQ C IHE A
BUCOKI Kani TanbHI 3aTparTtwu, TOMY akKkTyar
KOHCTPYKTMWUBHMUX napameTpi B PO6GOTM THY,
edpeK TUBHI CTb Ta i HBecTUUI WHY npuBabnusei

s IS odCttedmlsOdeds HYJj o] d

1. AnbTepHaTmMIBGHOiecgpewu., BcTtyn h o cneui
noci 6HMK [ 3a 3ar. p-eKgakLHAeY3 €0 2BL.. Bbo i1y €
2. Tennosi HacoCMW: oOcCHOBMWUW Teopi T i po3p
C. C. Me@Genmyx.CymBB4 2018.
3. TennoHacwaR®@r itTee xeHeprosbepexeEymn:/
CymAay, -2821c.
4, Tennosi HacoCuU Ta KOHAMULI OHepwu: HaBs
Bncou@meca : Mepgil80Apxt., 2014,

Boaogumup MAJIAIIIEHKO,

ftosW | Mste C OW J H e

10y sdzOdz dzsgtsizlzdz] © pteimtp): SO
borpan COJIOI'YDB,

Htsyd dzls € OW jHted

1 0y sdzOdz dzetse s kzdz' o jJtemdIlsy sz

3. v c®, dzO
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

Bboraan JIMCISIK,
s [ krtcsesBdy! $O BOh ddzsB 2 H'
3. 1 tc BwsE@ ydzo

Bacuas ®EJIUK,
C.Is. d, 9d¢d&zOHOY v
Jdzj Clsted ydats”’ “dgy J dgj t6 sO© Ools

s [JJt crwsesedy! €d2 WOmtoad?
d3. resetse dy, |

3BLIBIIEHHS ®YHKIINA KYJBKOBAX OBI'THHUX MY®T

PO3T N AMHOYKI/ZION B O C T | NOoOKpaweHHSAH ekcnnyart
anaTeHT@MBAHOMO MBI AHOCUTbLCA p[O T anyas3i
a BWKOHYE Taki DYy HK LI T : 3 €eQHYE Ki HLU

O6ri HHa 11 yacTuMHAaAa aBTOMATWUYHDO BMUWKAaAQeT

- I IO W W W 2O W Igw I 33 £ w oo

OMEHTY B OAHOMY HanpaMKyampsaBMWMWMNEAEPTSD
anob6i xHa 11 yacTuMuHa 3axumuwae BCI aeTan
y T WU CNPUYNUHEHUMMI HebGaxXaHuUwm 36i NbweH
Il HeMaTMWUYHOTITO nNnaHuyuwra nicnga My dpTun.

Ana uwoaToaTT.i HaBeageHO KOHGBUODPYKLUIKIYMNIbK
I i-3HaHMO 61 XHOT MYy T 1”, Wwo MoOXe edPeKTFUBHDO
nNoBUX MnNpuBoOAgax, LWo nepepgpawTb HaBaHTa
nob6GirawTb nepeBaHT aAXeHHL po6oYMunXx opr
Tiwe y Mexadi 98@8X00@mMBIOMb C A PONNKOB
efalwTb HaBaHTaXeHHSHA 3a paxyYHOK TeprT:
MYy PT i nNi 4 Y4yac 3HaAUYHWX MnNepeBaHTa axeH
T X cnpayubOBYBAaAHHSA. Bi oMo, T KO/ 01 K
aAaHTaXeHHd 3ayenneHHAM KYynboOoK 3 poo6
YHI nepeBaHTaXeHHSH MOXYTHhb BUKNUNK AT
EPXOHbB Ni BMY®MT UM KYy/IboOK. OgHuUM i 3
CTOCYBAHHSH K3YaUOHOKKAH MK X MO/ @PTi, H AKX i cnpowm
gesgHyBaTWU Ki HemMaTunyHUI naHuytwr ni g 4y a
onoMor nm po3pooUTMN, 3anaTeHTyBaTtTmnm Ta
ypTtTun ansA NepekKoOHNMBOTNTO nNi ATBepaoXEHHSH
an ok i MYy PTUM MOXHaAa eqPeKTWMUMBHO 3acTOCOBY
eNNMYnmHmMm obepTanbHOINIO MOMEHTY B MeXxaHi
aXNUNBUM NOKAa3HUWKOM Hapgi NHOT O by HK L
puBopga, o poO3Mi WeHO Ni coBA HHWY DB, U Y
aBaHTaXeHHSH 3anoBamxpoil oHOBaWH@&C TMyHIMT.a [
CTOTHO noKpawnrtTmn e PeKTUBHI CTb by HK LI

O

W

QQ O T 9 O T L Y X O
W QO W ©
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

paxyHOoK HabyTTSH BaXNnusBoil by HK LI T — a
Begydyor o i Beg&HOImMo poOBOIUYM AT odiepTanlbHN
3HaAaUYHMNX Heb6baxXaHuUX [ANA TEeXHOMNOTNiI YHOT O

06r i-3HaHMO 6i XHa MYy T a puc. 1, CKnapgaerThtb
BHYTpPI WHIi MM nasammMmu, obonmmMm 2 i3 TOpUuEE
Kpi nMTbCA O 30BHI WHBOTIO Kopnycy 3. Ll 5
KynbkKkoBoBaaobbi xkHOT My dT N, Lo Mae Takox
T a MPYyXWUHY 7. Ao Li-eB@BnNnoOKABKOBWY (PT @06 |

nNnoBepxXHewW nNputunmckaetTbcla0. B TBTIK/ARK a8 8n pwyokK
nepemMi wyBaTtTumcda Yy OCbOBOMY HanpamMKy Ha I
OAns piBHOMI PHOT O pPYyXYy BTYNKWU MOXNUBMUIIL
UM nepexi g QO WNiuyueBOro 3’ €epHAaAHHS4A. M
My PTOoOaonbe@pPpT o MOMEHTY nNerkKko perynweTsbeC

npyXuunm 10. Lle MoxXHa 3a4i WcHwBaTwWm ni g
noTpi 6HOI TOBLWNHMWM, 3anponoHOBAaHa MY PT :
nocni A OBHI CTIO. O6ri HHa (] YraiCH MiHXa N0
aBTOMATWMUYHO 3’ €EAQHYETbCH y 3a/leXHOoOCTI
yacTuUHMN, a 3anobi XHa 4Y4YacTWUHAaAa pPerynweTHb
MOMEHTY 3 J0OCMbOOMBOOTT O 0 e O p MATPINH a PIOET YT X IH H
obepTanbHOT O MOMEHTIW N A B BeEfAGXRaoeT b cese N
O6ri HHOT YacTuWuHKU MYy@PTmu8. no Bi OHOWEHHI AC
5 6 7 8 9 7w
.f,/ ,//l* «/— _r’/* / ¢ / / B
/ // / // /
| Y // / / / / y
— /,,-’l! / !/' //, ; / // /,.
4 {__f__f-"""{—/- /li j,r"/ i;'/ / ‘/! 7 / : / 1
= - N 4 %@ooj 928 Y /
Z - X | -K /'/ / /
[ 7 % /
i NN Y oY B P,
‘NN “pooa._ (

2 2000000 & 1Y \
| 72\ N\
] X 7 % 17

Pnc. 1. 3arw@yibsHwWHiB GMameGf@mi WHOT MYy T
OT xe, 3anponoHoBaHa My@ra TakKoX nepe
3Mi HIOE Ccnoci 6 nepepgmryt e PIYK,Yy B@E3 ' peasxHyyHKDUK)
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

naHuwr ni g4yac mnor o nepeBaHTaXeHHSAa. To
KYyNnNbKOBI 06T i HHI MY T 1.

s dmMsS odCtedmlsOdzdr HY J 6] dz

1. [awy K n. M. , ManauweHKDO B. B. , Cax

napameTpi B Ha 4Yac OBIMUHKHAWHXH M YKAYT1 b&K TO@BMTX € oI
3acob6i B/ i1t plaiHpimoonH o+ 2006T-&Nx R i K& 8-)14.

2 . ManauweHKDO B. O. , [ awy K nm. M. , Copo
MoHOT padi a. KynbkoBi —Mlexsda Hi:3 MUe-28001n bGHBOI
2012.-212 c.

3. ManaweHko B. O. My pbTmn npusopgi B. Kot
-1bBi B. HY-1191§ Q.0-Qi4 62ce 0 8 2o aHHSA) .

4. Malascenko V. Sorokivskij O. The selektion of Parametrs of a Coaster Ball
Clutch and Rekommendation for its Construktion. Transaktions of the Universies of
Kosise. -2002.-Ne 2C. -6l

5. ManaweHko B. O., CopokiBCbKkuin O. 1.
MYy PTKM Bi NTbHOTO Xo0p[ay 3o0cepepgxeHOo+2008.€b0BC
Ne 5C. 48

Baaaucaas IIPOIIEHKO,
ftesW j Mot mjthmsdzm! S s 8 dzOy' sdzOdz! d
3. M Jj te nts dz, v

Anpapiid BOPUC,
C. . dz., 9ad¢ &zZOHOY !
1 0y’ BdzOdz! detsets kdz' 9 jtemdlsj sk
3. [ vwol®, dzO

Oaexcanap A1YMAJIO,
9dC dZOHOY yde& dzts o
Jdzj Sz y deyJdzej 6’ IsO Oolstsditss
s1 [JJ{t c¢crwsetsedy’ €d2 WOmBod?
dz. rtsetsBduy,

MOXKJIUBICTD OTPUMAHHSA CAMOT'AJIBMIBHOI'O HAPIBEBOI'O

3’EAHAHHA

Bi powmo, L 0 Hapgi WHI CTb cTaHpgapTHMNX
Fr'BUHTaAaMUNW KraMunun memvbMar atwT b [JO0AAaTKOBOT O C
3Mi HHUX HaBaHTaAXeHHS X. TomMy 3acTOCOBY O
Yy KOHCTPpPYKLUI AKX pi 3HNX 3’ efHaHBbb, wo B
3anNneXnMTb HOPManbHAa POOBOTAaA3 KWa UB/ HL i M MCeTXa:
Kpi nnnbHI Hapi 3i 3abe3sneyyrwTbygryoagywy o6aca
KOonwu KYyT Ty MemH ugmino mx y Tra Bepowmo, Lo H
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CEKIIA 3. TAJTY3EBE MAIIIMHOBY1YBAHHA

PO3NOBCIHAXEH.I Al aMmeTpu Hapis3sis (M12... M
ni giomMy BUKKITER FapiTxi yiy @8 uk’sve xa @:
5°...6°.

Bi oomo TakoxX, Lo y MO B a camMoranbmyBa
cnpasegnnmea ni g 4ac PO6GOTM 3’ €eAHAHHA
3HaKO3MIi HHMUX [ NynbCyYylYNX JHbAHBIiaHB axe b H
CcCTOnNnOpPIi HHA ramok Bi 4 caMO BIi AT BUHYYBaAaAt
PYHKUI W Hapi 3HUX 3’ €eAHaHb. ByBawTb o0cCC
CTONOPIi HHA Hapi 3eBOT O 3’ eAHaAHHA 3 i n
Hanpunknapg,
aAnsa 3@aKPAN/meTanei 3akKpurtor o npodi nw Y
KOHCTPYKUI T B Yy MO B a X o ONWHAMI Y4YHNX
3acTocyBaHHA cneui anbHMWX caMO T anbMi BH
puc. 1. FranbMyBaHHA Yy HaBegeéewoeMEHMHHI €0 K
B Hapi 31 . an A NMOoOpi BHAHHA 3 cTaHAgapTHY
MOBMHT TepTsa B 3aNpPpOBEBMHBBBRWI N C & wHeagpa p3TiH |
Anda UbOro po3rngHemMo CUNOBI cniBBI OHOLW
ramk u noood i pisvMaikay i Pdic . 1) . Mpwn 3arsu
i KcCoOBaHa 4Y4acTWHa BUTKa O6yage YMOBHO i
NNOWMHI , SAKa € PO3TrOPTKOKW ITBMUHTOBOIT Haf

A
N
21 E.
Fro N
F.
V ¥
< nd-, S
Puc.1. Cuiim mMizk raikoro Ta 00J1TOM i Yac 3rBUHYYBaHHSI
KoHcTpyKULUI T Qi KCywYymx nNpPpUCTPOT B MO XY
cuMun TEapUAANBHUWUX T anNnbMi BHUX nNpucrTpoi B i
Hanpuknapg, 3 BaplwBaHHSA, KepHYBAaHHSA, M
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FanbM™Mi BHI npMcTpPoOi MOXYTb O6YyTM TakoxX K

Cc
n

0
Y

6 i cneui anbHI Wwambébmnmeumn AR e @RDE HEBUIY 800 |
MTUCKAaHHSA KOHTAKTYWYNUX MNOBEPXOHbLb BMWUTHK
MoMeHT TepTAa B Hapi3i Ta nutaHHA 11
CTaHAaapTHI Hapi 3i 3’ €EAHAHHA ( 6on

BMMar arwwTb [JO0OAaTKOBOINIO CTORAQBRAHHAXeE€aaR.L
y KOHCTPYKLI ®&KXX 3p 1 €E30HHMAXH b T a3 aE o H AN HIMpyoBTa
npupai NaeTbcC A BUHATKOBAaA yBar a, TOMY, LL
BMnagkKkax 3alexXxuTb HopmManbHa pob6boTa wMauw
CTaHpapT TIwiHI K piampi 3 i 3abe3nNevyyysr, ymMoOBY O
Yy MOBY, Konwn ¥WMBHIUNNANK@AG G BY € [CTHSY Y N X i

AXepen BUTI Kae, wo Hawnmbi NnbwW po3nNoBCHA)
MaloT b HacTynHI CBOT M@XI | KyTa miepmeamy

y @5°...1°5 r@s..6".

YMoBa caMOrasnbMyBaHHA KpPIiNUAbHKUX Ha
pob6oTwu 3’ €EAHAHHSA 3 CTAaTUUYHUMMN HaBaHT
NYynNbCYWYNX HaBaHTaXeHb HeoOXIi AHI en@LUi ¢
caMo Bi ATBMHUYUYBAHHA Ta 3abe3neyvyeHHS BN
3" eEAHaAaHDbL.

KOHCTpPYKUIT QI KCYywUYuMUXx NPUCTPOT B MO X)
cun TeEepTAa, cneygyi anbHMX T anbMi BHUX nNpuc
Hanpuknapg, ESBHYBEBHHMH,9 , N KCcajgka Ha cne
FanbMi BHI nPUCTPOT MOXYTb OYTUWW TakKoX K.
CoO06I cneuyi anbHI wamowu, S KHaps mauy |
MNPUTUNUNCKAHHA KOHTAKTYHWUYNUX MNOBEPXOHb BMWUTK

Ona 3akpinneHHs apaeTanem 3aKpPUTOro nf
KOHCTPYKLUI T B Yy MO B a X o ANWHAMI 4YHNX
3acTocyBaHHA cneuyi anbHNX camMo ranbMi BH
B ULuUe, ranbMyBaHHS y SAKWUX NB@MEWEBEAIWECMBIC AT
Hapi 3i . [AnAa nNopiBHAHHA 3 CcTaHAapTHUMKU
TepTs B 3anNponoHOBAaAaHI W caMo THapPpIMIABTHI
LbOFNO pPpoO3rAAaHeMO CHUNOBI cCcNiBBI AHOWEHHSA,
nopagi Gqouxnpamveapfipnc. 1) . Mpwn 3ar BUHYUYY B ¢
yacTMHa BUTKa OypAae YyMOBHO nipgiwmMartumcsa T
PO3TOpPTKOW T BUHTOBOI Hapi 3 KMWU.,C VBB AMaMDT §
HapF3dkonoBa ,OkBBa®B CAtrAkKge i Ui EHT TeprTA
6onta Ta—HapKMANbNe HaBaHa@eMYH BUTRAAQI
Be3 ypaxyBaHHSHA KOHYCHOCTI CTepXHA O6O0NTE
pnc. 1 MaemMO OYeBUJHY CUCTEMY PpPi BHSAHD:
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Ficosy —Fasiny =F;
N=F, siny +F,cosy. (1)
Mi cynpra x y B.=MNH 8 n ¢ TpeivBaHIld)|\ p N BMIAE N1 A 4
Ficos y —Fesin y = fFsin y + fFocosy;

Fi (cosy— fsiny) = Fo(sin y + fcosy). (2)
B e n n wwHiaoceuosityg 0 p i EpHMKEE)
F=F siny + f cc_)s/ _
coy - fsiny’
abo
Fop W+t
te Tag. ftqy (3)

Y3anponoHGOaBAaMBMIY i 3kIBMADEIMAaE OHY C,HIi CT
TOMWHOBY3YHOMMDCH OB RO/ 6 MerHemmir @ B @ prmo a1 O 0O
po3rnaBynemamppaBHOBaAOMBU X OBOBIM@BAaCTYyNHWIWK
BUT NAapf

a Ncos%cog/ cog - g Fsiny =F,- (4)
&, a . ... od, _
A NcosEsmysm/ +a Fcog/o? =M
g -

neaN,aF-cymapepManaBaHT BMWETHKIE BMa @ U A &T B
Hapia3lyij -Bi ANoORIYAMWOO iTANMK ANBMYKKBHYCHOCT
Hapi aoimemF.adaM-0Cb @Baramo MEeTHETPYTHAA P Ib3 i1 1
cepemHialMm&EARmMO Ai WCHWMN npodi nb Hapi 3i
TPUKYTHOT O, NOa eNp@X¥iHA XA /pO3 paXxXyHKI B NOK I

f
7 (5)

COS -
2

SF = SN

ned-koedi Ui EHT TepTHda KOB3aHBSE-KwarT epp @diiys
ekBi BaneHTHuxX Ba=1R0N.B Hapi 3i (

Po3B' A3ylYN CUCTEMYHPMBHBHL BHHUINS YPAXT
I CTaHeMO 3a/leXHi CcTb ANA BU3IHAUYEHHSA MO

3'" €eQHAHHA Yy BUTrnnapgi
cog/,siny sinj + f coy
v =, 8 ©°F |
2 cosa/zcog/ cog - fsiny
abo, nicnga nopiny yYyncosbhifbAMKEaA arRa@aMBHAaAMEHHE
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- %coﬁ/ztgy sin/ + f |
2 cos%cos’ - ftgy

| 3 ( 6) O4yeBUOHO, Ll O 3 BeOeHNnMm K oe i
BM3HavYaeTbCca 3a dQpopmMynot

o _ cosa/ztgy sin/ + f |
cosa/zcos/ - ftgy

PiBHAHHA (7) onnMcye aHani TUYHY 3ane

M =

(6)

(7)

He TinNnbKW BIi A4 MaTepiany T amgn reambéopm:
napamMeTpi B Ta KOHYCHOCTI Hapi 3HOT O KIi HL
KyTa ni gunomMmy T BUHTOBOI Hapi 3KMW 3 Ha4vYeHH
(puc. 2) , L0 Ni AoTBEepPOXYETDbLCS Takox €

nab6bopaTtTop¥ux KgmMmmBaboro npoB#é€meH N3NB egaHeaH s
Koedi Ui EHT TepTHa YMOXNWUBUB NobyaAyBaHHSHA

YcepepaoHeHI 3HaYeHHA UbOTo KIinbKiCcHOT
3'eaHaHb 3a dopmynotw (7) HaBegeHO B Tac

/" /

0,21 0,314
0,209

; f— 0,312
0,208 ¥

0,207 0,31
0,206 0,308
0,205 0,306

¢
o 0,304 t
’ 0 0,5 1 gy
0 0,5 1t
a) gV 6)
0,445
0,44 3
0,435 //
0,43
0,425 /
0,42
0,415 J
0,41 //
0,405
0 0,5 1
Puc. 2. 3Mi Ha 3BefgeHOro KoedMi ui eHta Te

Hapi@xnQl s )f=015;90 }f=0,2.
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0,25
0,2
Y. i
0,15 / p
0,1 w2
0,05
0 Y
0 0,1 0,2 0,3 0,4 A
Pnc. 3. 3anexHi cTb 3BefgeHWUX Koedwmi yi eHrT
1) cartparHopO i Hapi 31 ; 2) 3anponoHOB
f;’;’
0,25
0,245 //,.
0,24 /
0,235 /
0,23 /
0,225 0]
0 1 2 3
Pnc. 4. 3MiHa 3BefeHOro Koedgiui eHTa
3’ €eAHaHHA 3 Ni AgBULWEHNUM
Tun 3" epHaHHSH
No
HasBa naj Cranpgary 3anponoHoOBaHe
n/ . CaM®IMy/BaHHSAM
Hapi 3H
3aTAr yBaHH
1 (Koedi uieHn 0,1..0,2 0,1..0,2
KOB3aHHSH
3BeagpeHnim
2 [TepTs 0,154 0,64
(cepepHeE
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s IS odCiedmlsOdedn HYjtej &

1. ManauweHKDO BcAonopCauee Cc A pe3bboOBO
"MawunHocTpoOMnTenr', 1cM. , 1992, Noe 1

2. MaT1BIiI | B B. T. Cnnosa B3aemMopgi A Mi X B
rasbMi BHOITro pi3b0OBOro 3' efHAaAHHSAa. Bi cHwM
noni TexHi kKa": "AunHami K a, Mi UHI cT/bb BriaBs ,n
1998. -Ne3 5 4C . -38.2

3. MaTtBIi i B B. T. Ma Fl 6 B2 83599/13A0 MATK3 b® o0 B €
28591A RMEBB @9/ 30 -Me YKk DPRG AA;) ; 3aasn. 09
16. 10. 200-0,-3ckton. N

JIrooomup POMAHHNIINH,
ftosW j Mot COWJjHted dzOWIssSeOL B9
wo GndEsOdif ‘Catse s dzgOyY ' sdzgOdz! detsets Isj ndz' ydatsc
3. we@azs " s M ¢, v
Oaena IMUTPIOK,
9dJC &zZOHOYy M iy Odz d
9 HBCt] dgdzj dets G ts MstckzC skztcdzs G 5 f" HtetSL H' dz
sd oMt Cses dzOyY' sdzOdz! dztsG 5 JISAsHdEs0E) W dzsiss! sd3 @
3. [ sdi3ded, v ¢
JIrwoomup I'YIMMUYK,
MskHjdzs YyjloJ@EReEtdCZOHWESEcOL sodr &BON d dz
wo OdsOdz¢ ' o' Csets dzOY' sdzOdzy dzs e 5 dsQLalaz’
d3. we O3S VL' OF ,dz0

AHAJII3 YMOB EKCILTYATAIIT JIOBUJIBHUX ITPUCTPOIB 3
BUKOPUCTAHHSAM KOJITIOBIHI'OBUX THYYKUX TPYD

OoHMUM I 3 cyyacHMX MeToOoAl BNIirMpi3sEEIHIE |
(mMmoToOoO4YHOT O [ Kani TaoBEaO©HRDH PEeBEKIYWOIB Al
TAHCNOpPTB/BrA/JHAHHE O A HEBO I npoaykKkuii , B@®OWIPA H

CBepaonoBwuH, M10p 0P &K TIKEOMBXNOHESM Y0 B O YEpi B aC T OC Y B ¢
KONTWOGI HIFr OBUX TeXxXHOJ/HemMiepPpePBBOKOXIWAITOMMWMH

( KT8]
MepeakoNTO6i HTOBUX TexHONOri M y HadwT
CKOPOYEHHS CTICPKHDB g1 AQMTAIN b H U X onepaui n
yCTBRAKNTRB i NTCAGBHABMUMIXT ;
Bi OCYTHI CTb oOonePpagrBnaivMygmBawysanpsy o
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MOX/TUMUBI CTb Oypi HH A, BUKOHAaAHHH onep
FOPU3OHT &K HMIUITXP ATMMO BaHMUXaxX;BepnnoBnNH

CKOpPOYeHHSHA TpuBanocrtTi i BUOBRaE/[ /H@B ICH
2-5 pas

Hepgoni kamun e€:

-o6bMeXeHUMm TepMi H CNYyXO0M Hen eBpaMBKHXI
Al amdg 6p inBwe 73 MM)

-Oo6MEeXeHHS 3a TSAroBWM 3 YNCOMP/O/AOMIBYHAX @ B &

NOBUJMHHBKO YNN | HBEPY MEeHT I ApPrAEBaII HWHT UCKY T
Tpyobwnu.

ana ni kKBi gauil aBapi MHNX curtyauyiril
JOBUNBbHWUN |1 HCT,pymwmoasT KkBacKpYTKUT pa g mwiign o
BKNnwyae dGpoesepuniTmankauyb ].

Mpn ekcnnyartauyi i cBepaonoBWUH, ni g3e
npoKANnapgaHHI boKkoOBUX <CcTOBOYPpPI B, PO30YypK
pob6OTax H a BMUBGOI HeoAMI HHO 3annuwawTet

B3AQEMHOIOHHRBYWHYBKaO MNaHIi €10 Lintombepxe
CBepaAonNnoOoBUHHMWX onepauyi n 3 KI''T BcTaHOBI/NE
WBMWAKOINIO 3HOWEHHA efnneMeHTIi B CBepaloOBMUH
cBepapnoBuUH Bi g MexaHiI YHUMUX BKJ/HYEHSL.

Ana BUNYYeHHA PTOTr azo®IOX NEBEO@AANOBUH N
ycni WHO BUKOPMUCTOBYKTb NpuUcCTpPOI Ha noc
WMpokKke BRNpPpoOoBagXeHHA KONTWOI HI OBUX TeXH:(
cneyundpi Ky aKTyanbHOW € 3ajayvya CTBBpPEHH
BUKOPUCTAaHHAM NOCTIi WHMUX MaAarHIi Ti B, wo n
reomMeTpuMWYHMX po3MipiB Ta Bi agnboBi gawTb €

Al aMeTp Hanwoéi NbW NOWMPEHUX THYUKUX T
73 MM, AOBXMWHOWGBIOHNNn avBi BHA® 03 MQO0 m™,

MakcunmmanbHa WBUAKICTb 6w/ wdmyelgi.a 1 H

HEeoOOGXIi AHI CTb 3' epHYyBaydYa 3 J/TOBUMNbHOW I

3a noTpebunu obGepTaHHSA VY N0iBMpPOBBEEHBAM HBYVUHK O

Pi 3 HI YMOBW BUKOHAHHSA NOo@MOBHIAXMYP O M KO
| HCTPpYMeEeHTI B, Wo.cnyckawTtTbca Ha KIT
Bi onoBi AHO, ynoBnNnwBaduy Mar Hi THuUMR, L 0

nNoBMHEeH BIiagnoBIi gatTun Al aMeTpy T HYUYK-UX T
KOMNPEeCOPHUNUX O@EHOWerHalE v eoygenaayn R pHHA OO0 KO

TpyBpaxoByltouwu noBxXNwBY 00 M, ynosntiwsBau n C
Mar HI THI BnacTtueocT?PC.npBin creekvian eupeanr Ay kpii ¢ TAK
y cCBepanoBUHI BuUMar ae CTIi MKOCTI npuec
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Pi 3HOMaAaHI THa YB@mMa®@T bl a3 yaMtoBM e K cnnya
WMPOKMUMW Ai anas3oOH KOHCTpPYKTOMaBMMXAKiop i m
reomMeTpPpMUUYHMMM pPO3IMIOTAMMHNMA MaApPIiHATOM Ta

cmcrtemi . JocBi 4 NpoeKTyBaHHHA CHI & JTiem
AO3BONANMB BUAI NNTWMW TPUW Ce€MU PO3Mi WeHHSH
MM: TPUKYTHAa, 4YoTUpUKYTHa Ta Kpyrosa (rf

a 6 B
a-TPUKY FHAT U P U KIKTPHyar ;0 BBEA .
PncyHnavarHi THI cmcrTemMm 3 LeHTpPpawixo HU MU

reomMmeTpuyYHUX dopmM™.
Po3paxyHOoK Mar Hi THOT O nons4 3 ypaxy
cMmctTemM [[JO3BO/MB BCTaAaHOBMUTMU, wo Hanmob6i Nnb
MarHi THOro nofnga cnocTepiraeTbcsa Yy cucrT
cCMcrTemMnm peiKomM@HBBBaABUWCTAaAaHHA Yy JNTOBWUNbHMU
HeoAMMOBMUX Mar Hi Tax.
s dMsC odCstedMmlsOdzd~ HY J o] dz

1 Moni HMK M. M. , Ac oK B. M. , Apemi
HAa pTorasoBumpgobyBaHHIi . JilbBi B: LleHTp €BpoO
2 OpnoBCbKMWNUM B. M. , Bibripweku b B in I B, Ci

TexHonori a9 BnagKa@dygeBBHAXAapKPTRACYKHAIBEHR T WIT (
Mi CbKOro rocnopgpapcTtBa | MeHTOBO.HTM]I «BBeykpe

TexXxHi Ka», JlbBi B, B w2 &®iea,738008 «cHoB MU CBI

3 MoxHI nIOUy g | HA YK OIBD@K T U Y HI OCHOBMU 3
KONOHMU FrHY Y4KMUX Tpy®o6 y .JqKseappo HEHM XIs Oc Bet
RZOW ssodr ' cO2GBaAFA-~ MtsB2BEB4)y. C 18
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CEKIIUS 4. YOPABJIHHSA, IHHOBAIUI TA EKOHOMIKA

Masao CKOTHUM

C.d.dz., HBYJjds COWJjHtEGd KBOIS

[ leccetsBdyY! CBEtS HJ

fJHOGBG Yydesets kzdz o jtemdlsy
Bacuans 3IHKEBHUY

COdzHG . Mde@Y ,dzls O " Hzo Oy o

JSsdesds’ ydzdrs SO ff tod

s1 J{t ¢rtwsetsdy i JqROWIIL 5o (62
Outecst TOPOJIUCHKA

LHSBzo O €gechkd M j y* Odzy datsls ™ |

s1 [Jt1 crtwsesdy! §d2 WOrRtsad?

3. rwsetedy,

IHHOBAIIMHUH PO3BUTOK EKOHOMIKHU YKPATHU:
PEAJIBHUM CTAH TA IEPCIIEKTUBU

|l HHOBAULI THUKNIPWOGBUMOKMNEBHUKOM €EKOHOMI
Ni ABUWLWEHHSA KOHKYPEHTOCNPOMOXHOCT Kpari
rno6ani 3auyi i, UundpoBorl TpaHcdopmauyi il T
nepeag BUKNWUKOM MoOAepHI 3auil EKOHAGMWMHSAN,
HayKOBUX AOCSHATIT HEHBDb, Ni ANPUEMHMULDbLKOTI I
YKpatilHI uen npouyec Bi ,6byBaeTbCA4 y C K/
PYyMWHYBAaAaHHSAM Il HppacTpyKTypwu, nepemmMi uweH
3pOCTAaHHSAM 6e3nekoBUHXi pPpUBMKA HBO WIiNongpmo
3Mi HUW TeHAOoeHUI W, 30KpeMa Yy Bi WNCbKOBI i T

YKkpaiHa ©6epe yyacTb Yy HMU3LUI MIi XHapoc
i HHOBaAUWUi WHMW nNnoTeHUI an:

- F'no6anbHNMN i HHOBaAUWi WHWUIA I HOoeldIEr - (Gl
OBaHWMIT yTIOHMC pPO3BUTKY ynpaB/ai HH A (
epcumtTeTom y cniBnpauyi 3 BcecBi TH
HOCTI (WI PO) . Wopi YHMN peuTUHT, A K
bHi CTb KpaiH Ha OCHOBI Pi 3 BUXH aK @y
| OXeHHSA, HAKIiCcTb | HPpacTpyKTypu, pi
KoKBani pi kKoBaHUxXx Kapgpi BGT EYxeKYyrp,B HA C
Hb PO3BUTKY cTapTani B. |l HOoekKc CcK~Ia,
XK1 NsbKK i CT b naTeHTI B, o6cAarwu |l HBEeCT
Hb OCBI TUW Ta i HHOBaAUWIi MHI cTpaTteri.l

Y 2024 pouli YK-pai macngeci maay60Ousuwunc.t
opi BHAHO 3 2023 poKoOM. 3a per-yaeramopHe
BTma wn 31 naxvaad wob-re@BelgoBuwem (Ni oHSAE

i

o
W< ™ OO N Y 7O
® =X O® O O3 0O w I
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03 W Ui-TNE)3,a 4p3i BHe M
ocni AXeHb I
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3HaAaHb I
cepeang
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| BHEeM
e Mi CcuUe
beKTUMUBHI CTb
HBeCcTuUUI 1.
- |l Hpekc nwacbKOroOo
omMb6i HoOBaHMWMN NOKasH
owuyi a K l HCTPYMEHT
KOHOMI YHI NMoOKasHMUK
Ui HKUMW PpiBHA NACDLK
OBT Ta 340pOBEe XMu
HaH (cepepgHsa TpwuB
| BeEHb XuUTTHa (BaAnos
aputTeTomM KyniBernbH
€ B W LWi
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MCOKUM Ppi BHEeM
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TY, aHani 3ytwu
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(599-T e ) , Opree)l, (bS8Ruroen)i nva (HHRN PO 3@ @K M

oxonnwe 1000 wMicT i 100 Kpai HeE€BCUTWYEJTeat
2017 pokKy.

Hes3Baxatuwu Ha KPpUW3O0BI Yy MO B WU, naHpjgew
PO3BUTKY OKpewMunx Il HHOBaAUWi MWHMUKX HanpsammK.i
Bi NCbKOBMUX TexHONOTNimn Ta pucrtaHUui WHUKX
K i ralbMyrwTb | HHOEapeEe@AHWICHDBHRAHAGG AITPAOTOH
i HaHCyBaHHA HaAYKOBWUX AO0OCANi AXeHb I pos3
Ta 6i 3HecVy, CKnapHe perynatTopHe cepepol
HacTKa BUuTpar Ha AOCAi AXEeHHSA Ta CpO3p(
HINXYO0I, Hi X Yy pPO3BMUHEHWUX KpailHax, wo o

HOBIi THIi X TexHoOnNori un.
YKpail Ha AeMOHCTpPYE noTeHUI an ana [

|
Yy MO B a X Bi MHWN. Mi cnaAaBOEHHaAa Bi o6yagosa E
i HHOBaAaUi WHMUX ,Tp@aec dquopkwarupi M C T aT U ApamBs e
3 poOCTaHHA Ta NiAgABUWWEHHA MI XHaAapoOAHOT KOEF

dsf M odStstedMmisOdzedr HY j toj dz:

1. Global Innovation Index 2024. Unlockingthe Promise of Social
Entrepreneurship. WIPO. 2024. URL.: https://www.wipo.int/portal/en/index.html

2. Global Startup Ecosystem Index 2024. Startup Blink. URL:
https://www.startupblink.com/startup-ecosystem/ukraine?page=1

3. HUMAN DEVELOPMENT REPORT 2023/2024. Breakingthegridlock.

Rei magi ni ngcooperationin a pol alr i z e d
https://hdr.undp.org/system/files/documents/global-report-document/hdr2023-

24reporten.pdf

Mapuna BAJIYJIA,
Cdzto O yYyde dazsets™ € tsd3n dsls s a Od @fkigo lsfiEsdxfPinnlsz
l sdzsQo ! Cses WOmaBBoatsets Ctsdzj Hy k2 dzOWIsd
¢l sdzZsOa m+ €O "Hdgjddz' Is Jontadz' WC G5 ts dzH t
B sizls, @O’ d&zO
Liubov SHUMSKA
Candidate of Technical Scienc&epartment Manager,
University forContinuing Education Krem#wustria

HABYAHHSA TEXHOJIOI'TAM 3D-IPYKY Y ITPOLECI BUKJIAJAHHSA
TEXHIYHUX JUCHUIIJIIH: AKTYAJIBHICTbD, TOCBIZ,

MNEPCIIEKTUBH
Ule «Ki nbKa pfecagpuyki TeU rrjoavgya B3 DA K #O C b
CKnapgHa i gopora T@XHODOADEO MUT M KN MO I Bl @/

157


https://hdr.undp.org/system/files/documents/global-report-document/hdr2023-24reporten.pdf
https://hdr.undp.org/system/files/documents/global-report-document/hdr2023-24reporten.pdf

CEKIIUS 4. YOPABJIHHSA, IHHOBAIUI TA EKOHOMIKA

AOCNI AHWUDbKI LeHTpWUu. CboropgHi XI PUAMTT VR P W
cTanun [JOCTYNHUMMU, SPYYHUMNM Ta akKTUBHDO
chepmBi b MeAUWUUHWN [O aepoKOCMIi YHOTHMUI any
340pOoOB’ A4 3a -mgppykoymoaToroo BT b | HAOUBI Ayansb
CNyXOoOBI anaparTtwn, HaBi Tb nNpoTOTNNMU op
TexHonor ii WBUAKOT OYABRKRHBAPY KYVONIBR MeH
406wu. Y AnoHI I [, OTcasiBi UQ/HAM K WU T yBUNHEEe Mcpeepauce ,
gonomMor ow ©6i Oi HXeHepHOTNo nNPUHTepa. NAS
TexHonor ii 6yai BHnmytea Ha Micaui 3 BMUK
APYKY. Bce e AOAEeMOHCTPpPYE HEMMOBI PHMUI
npaauvnpun B YCbOMY CBIi TI

He wMeHW uyi KkaBo BUTANafgae i OCBI THI W
MaccauyuyceTCbKOMY TEXHO/NMOT i-{IMYVMY € 1 HAQTUT
baratTbox nporpam. CtTyapeHTn npauwwTb Yy
HaMcyyacHIi Wwumu IJpwmwamPEMMN | HXEeHEepPHNMU
NPOTOTMUNMU po6oTi B, aeTanei i MO agenei
YHIi BepcunutetTi -fgpyrpepnaepurT8BywTb He Ti.
€eKOoONori YHoOo My NPOEKTYBAHHI , Mi CT BWiss 4y B a
Feder al l nstitute o f Techmpyk gy X ZaunwT b
Mi XAMCUMNDNI HaAapPHUX KYypci B, Ae BIiH BUKOPp
NpPpOMMCNOBOMY AWNU3AaNHI Ta HaBi Tb Yy KYynbT
AOoBOAAXPyYyKUeD HWBe NIMHCTPYMEHT BUPOOHMUTB
NPakKTMUKOOPI EHTOBAHOIO HaBYaHHSA, KpeaTWue
ni gaxopy.

B YkpaiHIi TaAakKoX cnocTepiraeTrTbcsda- noc

ApyBYKpenmarciTewmi Y@ BT aBvcygbakxOOMBY O /e Hia T U |
rasyBuyeHHSA BERXMHYKKOTIMIBAH O B N P BOBCARLIHTYPEDTLHECC A,

Ha ©6as3i na6opaTtopi pobGoOTOM@PWMHITIEWP U N [ &1
Deposition Modeling— Mo genwBaHHSA WNAXO0OM HanmnnasB/eH:l
nNi g 4Yac 3aHHABHI NPYP CBOMBKNOX [ AVWNNOMHMX
A1 A1 bHOC MIXT YTEETBKH CH W A € HT U BMUWBYAIWTHBOWHM N
camMoOCTi NHO CMOBDEPMIT blr 3Ty OTb T X A0 APYKY
H a Mi LHI CTb i PYHKUIi OHaNbHI CTb,pyRPUp:
HapgpykoBadHi 06" eKTWU BUKOPUCTOBY T bC A

MakeTyBaHHI , a TaKoOX 9K T OTOBIi KOMMNOHEHFE

Mmi g 4yac BUBYEHHSA ancunnni HNU «| HXeH
CTYyAEHTMU npauywT b 3 npor pamvalmind Wou tkasG A
HaB4YalTbCA4 MOAentBaHHBpPaAaNnBKBNOYT ydBoapHMaO
npaBUNbHOMY PO3Mi WLeHHI MO ageneimu y BIi p
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nNi ATPUMKAMMU T a BUbGOpPYy Bi ANOBI AHMWNX MaT
«TexHI YH a MeXaHIi Ka» AaHAABANWAKERADL, POM
reomMeTpuUUYHUX nNapamMeTpi B apAeTane-npuwpe Bir
Mi 4 MWETKOBOT CPOO®@MMWHT b C A enemMeHTMN Me X
Kopnycwu, AeKopaTMWUBHI 4yacTMUHMU, Wo 403 B
nporpavMyBaxmasi ria. mMBechb uen KOMMNONeKkKEc n
PO PMYBWCHTHYK e HT I B K /TIOYHOBUX nNpodeci NHUX K
| HTer pagpiysk y 3 D8 OCBI THIi W npouyec Aace

OCBIi THI X drarxaoHBgoaip Tn eBp e, Bav W@OE M eO:C B3I JaMAT Ui C T
3HaAaHHA 3 NPUPOAHMYMX Ta TexXHIi YHUuX Hay
TEXHONOT I AamMun, BMI HHS npauywBarTMm B K OJ
KOMYHI Kauyi o, JgoTpumMyBaTunMWCAd HOPM TeXHIi KV
T e, L0 poi@UaT ap adb BEPMYEE MUIKXE& HHSA,
KpUWTMWUYHE OCMWUCNEHHS pes3ynbTartTi B, po3BWu
NPUMNHATTSA PpPi WeHBbL. Lle HoOoBWMW nigxi g A0 N0
npakTMWYHI pe3ynbTaTtTn Ta peanbHI noTpeobyv
BnpoBagxXxeHHA -npyYwgngripaxd8Pi 1 nepepnswu
Bi AKpuMBae HOBI ropmM3oHTM Ana npodeci NH
npocTO Bi onoBIi Ab H a BUKINUKMU yacy, a
OCBIi THbBbOT O CepepgoBwuLWwa, Ni 4BUWLWEHHSN crdr o
peanbHMWM noTtTpebBamM pPUHKY npauyi . 3aBAodaKu
3MOIry He nnunmwe BMUBYATWU CyuyacHIi TEeXHOonNno
HaB4YaHHiIi, HabyBBawyum BNeBHEHOCTI 'y Bact

sf M odStstedMmMlsOdzdr HY j toj dz

1. Mpnwwme B MawnHoOOGYyAYyBaAaHHI : NAPYEFT B
npoOoMMCANOBOCTI URL.: https://pro3d.com.ua/a382998-printeri-
mashinobuduvannihtml ( ;aTta 3BepHeHHa: 22.04.2025) .

2. MIT Center for Bits and Atoms. — Massachusetts Institute of Technology.
URL: https://cba.mitedu/ ( ;,aTa 3BepHeHHA: 22.04.2025)
3. AwaH, BCKpPpUNHWNYUYYK, H. 3acToCHyBYakHWH 9 B
OCBI THbOMY npouyeci . OcBi THI . 42-86pi i
URL.: https://journals.pnu.edu.ua/index.php/obrii/article/download/7086/7328
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Oxcana HIEMEJISIK,

Cdzso O yYydédatsots™ Ctsd3’ M’

Cod3f Ociztls flalis | Gtlcso Odzed = Is J

s1 JrntesesBdy! $d2 WORtsed?2 ¢t
bornana AHIAUBYP,

odC zgdO@ugsots’ CdRR M 0Oo9

CeoRf o s asges tcso Oded = Is J

s1 Jgrntesetsedy! $d2 WOrRtsed?2 ¢t
JAmutpo KOBAJID,

LHtSB o @y Isf§az'tddnz M j y' Odz' dzesntisdzf A 744 j tg de

‘dZlsj et Odz Isj R dzsdzse "

s1 JgrntetsetsBdy! $d2 WOrtsed?2 ¢t

d3. resetse dy,

HHAPPOBA BE3IIEKA B YMOBAX BIMHU: KPUTUYHE
MUCJIEHHSA, IHOOPMAIINHA I'ITTEHA TA KIBEP3AXUCT

Y cyyacHOMY uyuudgpoBoMYy <CBI Ti, Ae TeXHC
GepririeHa CTae KPUTMUYHO BaX/n1uMBOW
odeci MHNX AaHNnX. Lle CYKYNHI CTHb npa
ATpuMuMyBaTKnU 6Ge3nekKky BNAapeppoBBEOMBEIAEPBATLCL
6e3nevyeHHSH, BUKOPUCTAHHSA Hapi MH WX n e
CTIi B | nocuMmnaHesb, a TaKoX AoTpumMaHHSa I
PpTBOW i WHNHTIY, WKIi AAMBOIO NPOTrpamMHOT C

OcBi Ta Bi oirpae K/JTHOYO0BY ponb y dop

BYUanbHI 3akKknapgm MatTb AonydyaTtTwucA i
WNpPeHHSH cepenp CTYyhpeHTIi B T a BUKnNapgau
Beagi HKMW OHANaMH. LocCni AXe HHHHAA 33aHCaBH bf 4 ¥
bopmMauyi WHOT riorri eHm Ta KibepsaxuncrTy
aTHI CTHb NMPOTUCTOATMN Ki 6eps3sarposam.
i NCHKWETHbLC A yepes peani s3aui o i Hi ui arT
TepHeTVy, A1 AanNbHIiTapbed HECKTM T YTy aHan
Ui OHanbHOT O NPOEKTY «Ki 6ep Bpawma»,
6epririeHa» ToWwWo.

l HCTHUTYT Ki 6epbesnek# rpavMag@usii a niowr r
CHoBaHa Yy JlbBOBI y BepecHI AU oB O HAY
ocTip be3newHMmMg AWOKIO NEHA@II 8 Ao ni gnpui
OBOAWUTHLb 6€e3KOWTOBHI nKe/xala u,, MPWHB SHY &/
bepririeHun, 3axumcrTy nepcoHanNnbHMNX A al
MO6Ii NbwnMx | Hiul amMBeEi aKiHDepMamae®K owWT C
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nekui n, IO OXONnNWKWT b -aHawni TK kKore,p 6@IINNTK M1
| HTenekTy. Llehn npoekT niagaBumwye o06i 3HAaAH
HaB4Yae edPeKTUBHUM cnocobam 3axucTtiymuml C¢
ycTaHoBawmm, opraHi 3oByltluYMU cneui anbHI |
6e3nevyHi Uuundposi HaBMWYKU Yy 3g06yBavi B C
Y UbOMY KOHTEKCTI BaXnNuMBuMUM pecypcom
o 4 o UndpoBoOol 6e3nekwu € ocBiIi THIi IBi gepi
nnat dopmu Ai a. OcBi Ta [ 3] . Lle i Kypc, C
Undposoi TpaHcdopmauyi Il YKkpai HM 3a niAgr
KPUTMUYUYHO BaX/AuUBOI Il HppacTpyKTypMu YK pa
KneBlor nnaHcbKOI akapesmi B, cepnagaeTkHdcCc O
Ki 6ep3nO4YMHHOCTI , dbenki B, Bi pyci B Ta M
YyKpai HCbKOK Ta aHrni AicbkKow MOBaMu i np
rpomapgsH. Micna nepernapgy Kypcy ®apBa@rt )
JOMmOMOTow cumynartopa, L, O gonomMar ae B U
Ki 6epririeHi Ta oTpumMaTnNn nNpakKTUYHI nopaea
MpoekT «Ki b6ep bpama» cTBOpeHO 3 I HI
YKpail HMHM y cniBnpaduyi 3 KOHCHYKI®GIT@A T UCB HOGB
rpomMmajgcbkKOoOlHm opraHdHi zaui €1t « MI H3 MI H» i
NPOEKTY OXONNKWE nNnpoTuaitw dgenkam i Ae3si
waxpamcbKUX caunmTi B, nnatdopm Ana 36yTYy
3a60pPOHEHNN KOGRBEBHHAAOTAIWOBEM | HhopMali
yBary MnNpPOEKT npuainde ocBIi THi W pob6oTi |
dopMYywYN KYynbTypy O0b6epexxHOro KopucTyBat
B ymMmoBax noBHOMacwtTabHOT Bi ngmompod UH
MEeEHW BaxX/nBsBuUM, Hi X 60MKoBI o Mponar
onepauili NPOTMUBHMUKa MawTb H a Me Ti ni A
noci AT naHI KY, 3HeBIi py Ta HepgoBipy. Yy
i Hpopmauyi "H@li M™ier iJevHumme corcobumcTtum o060B°
Haui oHanbHOTI be3nekwu. KopucTtyBaui Ma l
AXepenawm: OMi 4Ui "HUM CTOpPpi HKawm Opr aHi
i HCTUTyYyLUI . BoopHoyac nceBpgoakayHTMU, o
OparHi B, MOXYTb OYyTW YyacTWHOW i HopmaLyi ¥
nyéni kysaTtTu B couMepexax 1| HpopmMaLui— np
ue 6e3nocepefgHbO 3arlr pPpoXye XUTTHW yKpai HC
Hankpawum i HCTPYMEHTOM 3axXWUETKPRATHBYH
MUCRne+HBA@aAaTHI CTb aHani syBarTMu I HpopmMauyi K
KOHTeKCcCT | npunmmaTtum O6GIFrpyHTOBAHI pi weH
MUWCNEHHAM CTaBWUTb 3anNMTaHHSA, Wy Kae fgxe
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Bi putTb Yy noKpumeuneHde CmmeneHHA pgonomar ae
po3ni 3HaBaTu denkn, npoTumai 9T nponar at

LlmdppoBa ririeHa TakoxX nepepagbavae woAa
npucTpoi B Nicngd 3aBepweHHA poboOoTwMK, BCT
AXem,e YHUKHEeHHA-Fi-mepeEunTBYKWAYpMcTaHHAa aHT
naponi B i ABOMPaKTOpPHOI aBTeHTU I Kauil
He3HauoMUx nwaenn abo pearysaTwWm Ha nNi 003
A MO XY THb SMEHWNTMU | PUI3INK B IVBKIOCOPMYC T a K A $
| OeEeHTMWYHOCTI ANd NOWMPEHHA AeCTPYKTUBHDC

OTXe, OCHOBHI nPpUHUMONM Oo0CcoObBUMCTOT KIi OE€

AOBiIi pa A0 oMi ui THMUX p[Oxepen,;

KPUWUTMNWYHE MUCNTEHHA 9K 3BWUYKa;

uundoposa TririeHa nNnpucTpoil B;

3aXxXuMcT akKayHTiIi B Yy coumMepexax,;

i HdopmauiiolBH a1 alib/H i CT b ;

NOoOwWMpPpeHHHA npasBAawn.

CbOr opgHiI KOXeH KopwvweagBaxm |1 HobepMmamyin:
AKayHT Yy ceumepexamuwe npocTip Andad o0coo@
KaHan BNNUBY H a cycni nNnbHY oY MKY . Mo
pPpO3BIi HYY BiKH HBS, BaaACNoOBNEHHSA nNi ATPUMKMN
NMO3UTUBHOT 6— YKCOBH TIEEH TOP MY € | Hpopmaui WHM
KOPOTKEe nNOoBiIi AOMNEHHSA BAAYHOCTI ym cnpo
3HAaUYHWUN BNONUB. Y e€epHocCTIi, CBH+H®M®d CT N N a
JoTpumMytrwymnmcob NPpUHUUNDI B KibGepririenn, My

s dMsS odCsiedmlsOdds HYjtej d

1. lHCTUTYT KibepbesnekknearaT mHaHU IT nxeic Y |
Pexwunwm fa btipsy/wwwyautube.com/@ICSA-teams

2. Ki6epb6esnekal Engk mpoHBPeskmeuc yaooc]ty ny :
https://stopfraud.gov.ua/cybersecurity-in-wartime

3. MMepcoHanbHa [ EN@e& @ mpioMiHeREXMauc ygoxc]Ty Ny :
https://osvita.diia.gov.ua/courses/personal-cyberhygiene

4, ConoBeWWcAoOB#Nn kKi b6epbesnekn/ HNABABSIH M
| .KOo.BantHKwKkB: BupaBHnytTBoe3 HA YK.MA, 2020.

5. MeTtTpoBKiICoOMpbOes3neka: 3arpossmkkaife BOo BN
BnpasBHuyuteBo «£Z8D0T1e, 2019.
6. KoBanbuMeTogmw. 3axuncrty | Hpopwmauyi ¥ B

| . KbsBanBuBwart+eKapki: XHY i wm. B-2K.0 Kapa
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Ceitiaana €EBJIAMIIIEBA,
9dC dZOHOY yd& dztse ts° teCdts dfifrfiis’ o' ©  jIsCO digg dgdzj &
s1 [Jt1 crtwsesdy! §d2 WOmRtsad?
Xpuctuna 'EBPHUK,
9 S ZOHOYy yYydqiazsos™ Ctsd3 M JSEtdsd ¢
s1 J{t c¢crwsesBdy! ¢d2 WOmtsod?2
3. rwesesedy,

HIABIP TA OCHOBHI METO/IH HOIIYKY ITEPCOHAJIY

HA IIIAITPUEMCTBAX

Y CcyyacHMUX yMOBAaxX PO3BUTKY EKOHOMI K.
ynpaBai HHA nepcoHanoMm 3anmac cnmcrtema
ni 4AroToBUYI Ta opradHis3auild npoBeAeHHa T
MaMnbyTHIBBOCOIISNNI ANPUEMCTBa Ao NosAaBMU
HeBi ANOBI AHIi CTHW nNnpaui BHUKI B 3anmMaHNM
ni goéopy nepcoHany ni AnpunemMcTB NoONATr ae
Ki nbKI cT daxiBuyi B, ane "W dGaxkpimBUuUBOT
|l CHYye npobnema BUMUOOpPY mMeTOAI B ni gb6bopy
3abe3snevyyBaTtwu ePeKTUBHI CTHb abo HeedekK:
ni gnpunmemcTaBa. TomMmy TemMa ni gé6opy nepcoH:
yac.

MeToOw f[aHiOgXe HHG®IC NE PO3KPUTTSA CYTHOCHT
nepcoHany B Al A9N1bHOCTI ni gnpunmemcrTBa, E
KaHAuMaaTtTi B 3anexHOoO BiIi A4 KaTeropii npadultk

MNnTaHHSH npo niagxoawuw p[Jo BIi agbopy nepec
po3rnapanuciO. eTnepwaalHa, X : B. €EBT Yy We HK a, C
A. Tob63wn, | . lonyWwWMHCBLKOT O, C. Uaptwk, M. L

Ha AY MK Y B6. ,Mh. nSe66@ M aHIi I MOBMWHHI oy T
cneuyi anicrtramu, 3gaTHMMM ycni WHO BUPI WK
nignpnemMzomas3ii panmMmm cnyxbéamum akKTUBHO
po6oTun #HWoOr o.

Bi nbwi cTb BUYUEeHMUX po3rnapgawTob ni go6i g
BM3HaAaYeHHA ocobuctumx Ta npodgeci WHMUX AK
OCHOBI pe3epBY KaHAaunpgarTabBw M AXMXA U g 6
Ha AaHy nocapjy. 3acTocyBaHHA HOBI THI X
KNnNwyoBMUM @MakToOpoM ycni xy. ToMy XopagHe T
CBOE ManmnbyTHE, He MOXe p[foO3BONWUTKU cCcoOob6I
30pYy BH/WOTTpPOA Y4ea C Yy | 3ycumnbob, Tak | 3 FOUKMN
231].
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Mi n6opowm nepcoHany H a npakTuui 3anwm
PeKpYyTMUWHT O0B-€learneoHTecpPTeBCH N K Ha PUHKY npauy
nocnyrun pob6oToAaas UM M iBa 6006pIya CNTE P CMOOHUBYJKYY T
nowy\ui pob6oTwu T a npayeBnawtTyBaHHI . Mi
341i NCHIOWETBLCA 3a [ONOMOTNIOKW 3acToOCyBaHHS4A
MeToAaMu NnouwyekKky i ni p6opy KaHAaunagarti B 3
Pos3pamwTb cneuyiani ctTi B BUWOT , cepefgHboOIl
3a/leXHO BiIi A4 LbOINIo BUKOpPUCTOBYKTbLCSH pi 3
naHkKa ni A-A3PONIEOMICIT BKAQO Mi p Ui . Lo -m@e HEd OXepym u
BMUCOKOKBANIi i KO B aH/ OAN poarlbi BHaAKMB N YsAKAIH 0 B Q
ni gnpuMmemMcTBAa HaBMUWYKaMM Ta KoMNOneTeHLUI MV

Mowyk pJaHWUX @Gaxi BUI B € CcKAnagHumwm, OCK
BXe MalwTb BMUCOKOONNauvyyBaHy poboTy Ta
Mi CLUb. ana nowyeky baxTREGOBY BMBLO Me TT@H K
XeaxaHTuHr (HeadohwHmtiingmeTtTopni B NOoOwyKkKy
KTHHYO0OBMUX I pi AKIi CcHMX, 89K 3a G¢gaxom, Tack
HalhuyacTi we 06' ekKTOM yBaru XxXeaoxaHTepi B
byxrantepwu, PpUCT KU, dbaxi BUI BY3bKMWKX n
BUTNnaagi A[ABOX HanpaMmi B:

1. HeTBUO@®KBMIrHHA HanaropgxXysaTu B3ae€eMOo
[ 2] . HeTBOPpPKI HT 3acTocoByeTbCda TOAI , K
nowpenpayiHGHaNnbHMWM Ha MNeBHe poboue Micuy
BBaxae, Lo He 3 MOXe npoBecTW nNeperosBop
AKWUX [AocCcArHe cBOEI MeTWn. TOMY PpPeKpyTMWUrEr
chepi 3anyvae CcBOI HNEOANRBL HavapaePi DHar

2 . Mpamumih nowyk-H@Dipmengt n$ egarycalhc) s kor
areHTcTBO, i 3aMOBHMWUEK BM3HaAaYalwTb nepe
noTpi 6GHOTNTro npauyui BHUK a. Hapgani Ha uUWnx n
ni mxor b ni A po3pobneHy MOAenb KoMne
PEKPYTMUHTI OBOTO areHTcTBaA poo6nNTBL NMpon
BapTticTob Nnowyeky KaHaounpgati B 3 a JonoMor
NoCNANYyrumM PeKpPpYTUHTI OBOTNO arlr eHTC3THBOa— 6B e 61 7
Bi 4 pPiYHOro pJoxXxoAy HaWMHATOrNO npaHbiBHINK:
Ta 4Y4acCcTKOBO CMUHI KoMIi pui . LJo ui el KarTe
HMUXYO0T NaHOK, cneuianicTti B I KBani i K OE
cepe@i naHkKM" He Takwui cKnapgpHunimn, K y
cneyi anbHOCTI € pedi UNTHUMM Ha PpPUHKY
3HaAaYHNMX 3ycunb i yacy, a TaKoX @i HaHCOE
npaswuno, 301 NCHIETbLCSHA ULBBONYT poBAaAKLHO Ny
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npaui BHUKI B AaHOoT NaHKM 3aCTOCOBYETHDH
PEKPYTMUHT OM.

Pekpy+fyar 6inpweec, o € OoOAHWUM | 3- OCH
MeHeaXepi B abo -pB8kpyPegppygpThBrcnpdeBoagunrt
peKipymoBe areHTCTBO H a OCHOBI | CHY U U
OlfroONowWeHHH B 3 MI abo | HTepHeTI . Pek
PO3NOBCHAXEHMUX MeTOoOAl B ni péopy KaH/gw/
nepcoHany. bBasz3a nowyky KaHAuWgamoBi EHISAHC
3 nepuwotw T pynot. Hun>Xda—yiadHKI@H aH ac UMHi i gxn p
Ff'pyna BKNnwYyae 06NYyroBywYMNn nepcoHan i
pob6oOTax. BakaHTHI nocapghwu i et rpynm 3
paxyHOK MaJ/oK B a/Hiadiyk, 0 BAaKH/OWr OH en eep cme hi umn T
[ 2] . MeToga, AK WM BUKOPUCTOBYETDbLCHA A n s
Ha3nmBaeThbCH CKPWUHI HT , abo "NoBepxXHeBMU
Bi 6yBaeTbCa 3a TakKMUuMWU O3 HakKamMu: aadmH#i T
caMoOCTi NHO PpPo3MiwWwye oronoweHHs B 3MI,
JepxXxaBHOT CcnNnyXb6wu 3amMHATOCTIi . TaKWUM YUHC
npouec nNowyky Ta Biag6opy npaui BHUKI B Hae

| CHYHWOTb TPW OCHOBHUXNWETRAMAXBHOBBPY [

CKPWHI HT . Yy cyyacHMX Yy MO B a X HaMwobi nb W
PEeEKPYTMUHT, OCKIi NnNbKMW 3 #MWOro AONOMOTIOK M
npayi BHUKI B Pi 3 HMUX cneuyi anbHOCTEN. AH
ni géopy npep@aoHBa TYNU3IHAHNUX Ni goNnpurUEMCTBax
npo Bi A CYTHI CTb EAMHOT O Hanar ogxXeHor
npoueagypot, wo poo6MTHL AOUI NbHUM HeoOoObXI
|

T pocni AXeHHSA.

sfdmMsS¢ odSEtstedmMisOdzd- HY J o] dz
1. i nop@a®ins HHWA nNepcoHaAaNoOM : MOHOT paddi
3anopi xxa :—-4FR1 A,. 2005.
2. KpywenbHunubka O. B. YnpaB /i HHSA ne
KpywenbHMWUbKa, B2rdl.swWenb HmeLyap. KoH mom,.
-308 c.
3. CntTHuMkKk H. . YnpaB/i HHA nepcoHanowm
4 . HasapoBa I . B. PopmMyBaHHA Ta PpPO3BMUT

nignpunemctTts [ T. B. Has3aposaXapH.i Bl.: [NXaH
2006.-240 c.

S . KpunBO.pB.UukBeKpyTUHT nepcoHany-K.Bi g
FHO3 1 c56 9220 2c3..
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6 . Manbbe B. B. Mpodeci NHMW ni ab6i p Kap
ni gnpunemcTtBa [/ / HaykoBWUWU ornapg N4 (36),

7. BechhYHMpasBni HHA nepcoHa&kmoM. BleoRbhi aBei
: MpocnekT 2009.
8 . | B@GBMBE@aTeyuTBO Ni A6oOopy nNnepcoHany: Al
/| C. B. -MBaHoRAbni Ha bi 3Hec bykc, 2004.
I'annna KHU/KATKO,
9dE dZOHOY yYydeazsots™ Cd3 ' JCdtsdy €
s [ ftesegtsBdy! €d2 WOmtsead?2 ¢ tsd
Mapisa BOJIOHHA,
9dC dZOHOYy yYydedzmsots™ Ctsdz ' JjJEBdsd ¢
s1 J{t c¢crwesesBdy! ¢$d2 WOrtsod?
Bacuan BOJIOHHUM,
9dC dZOHOY yYydedzsots™ Ctsdz ' dOWIstse
s1 fJecrtwesessdy! €d2 WOmBOd2 ¢
Coaomin 3YBKO,

IH sBzMPoysbd [ [T crtsesedy’ $d2 WOatsed?
mMfJy Odzt desmmls® 051
k3. rtesesBdY, UL

ONTUMI3AILISI PEMOHTHOIIPUJATHOCTI TA EKOHOMIYHOI
E®EKTUBHOCTI HA®TOITPOBOAIB 3 IE®PEKTAMU: MATEMATHUYHE
MOJAEJIOBAHHSA TA ITPAKTUYHI PIINEHHA

OaHIi e 3 KNKWYOBUX nNpob6Gnem y T anya3i

3abe3nevyeHHH bes3nexwu T a €EKOHOMI YHOI
ekKkcnnyaTtTyrwTbca 3 pgedgekTtamu. 3 uyusowm,
MeXaHi YHNX HaBaHTaXeHb I BTOMMU MaTepi s
pPpi 3HOMaAHI THMUX nedekTi B, o SHUNXY €
PEMOHTHONPROMWEHHBTHPO PpPemMOHT TpybONnpoOBs
mnor o ekcnnyatauyi i 3 0 e (e kareaMiB,aC TEO C ¥ K
MaTemMaTUWyHMUX MOagenei i CTATUCTUNUYHMUKX M
PO3BUTKY cutTyayi:il

MpoBeageHi OOCT/Ni AXEeHHH [ 1, 2] 3ocepenp
Takmx A K MaTeMaTWUyH.I MO pgeni TpyoGonpoeE
A1 ar HocC TMN Kank. U eBHoTHy 0T b yBarlry Ha KOHKPEeTHW
MOXYTb O6YyTM 3acTOCOBAHI Ha npakTunuyi an
Had@ToraszoBi M ranysi

MpUuMnHATI HayKOoBI mMeToau [ 3] P O3 LWNDPIK

OULI HKMW pU3NKI B TaAT K NP@AWOIO0 HMHEB AgifiB CHA C T
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BOHM aKueHTYWTb yBary Ha |1 HTerpawuyii HOE
peanbHOMY 4Yaci, AN1A nNoOKpaweHHSaS 6e3nekKkwu
Ha CbOTOAOHI WHI K OeHb | CHY € Ki NbKa
HeEBMUPI WHEHUNMMU B KOHTEeKCTI PeEMOHTHONPMWNA:
TpybonpoBogax MOXYTb MaTuWu Ppi3HY npunpoag
TPi WMHMU ToOoWwo), i T X WBUAKI CTb PO3BUTEK
BpaxoBYWTHb 3 Mi HHI YMOBMK eXRemmgpaanwyp#i
arpecmBHIiI CTb cepmex@BHU HAH i | BHABMKBOCTI r
HepocTtTaTHbBO TOUYHUMMU AN A npakTMWUYHOT O
3annwKkoBoro pecypcy TpybonposoagiB 13 4
cnekTp M@®EMgeENX B, 1Te MO XY Tb BUHUKHYTMN
MOXYTb HEe BpaxoByBaTW MNeBHI Henepepgba:
Ki TbKOX paAedeKTIi B OfHOYACHO MOXe CYTTERB
wo mnoTpebye O6OIiNnbW CcKNnapgHMX | MO0 agBcaTeaiH oM
TOYHOTIO Yacy ANg nNpoBefeHHSA PEeMOHTY Tp)
CKNnNaagHuUM 3 aBAaHHSAM. PeMOHT ab6o 3aMiHa
3HaYHUX pecypciB i MOXe OYyTW eKOHOMI YH
AOCAT alwTb KPABWBOBHOT O pi BHSA. OpfHack yep
NPOrHO3HMWX MeTOAI B I HKONUW NpuUuMUMalwTbCA
MOXe npuM3BecTW [0 Hepaui oHanbHUX BUTpPpAarT
A n s BUPIi WeHHSH npeagcTaB/AeHNX Me@l K OB .
CTATUYHOI #iMoOBipHOCTI 4 N A @@L ieHKKOHO Mi YHOI e e K TUBH
HatpronpoBoAay 3 HEMOBHMUM 3aBaHTaXeHHAM
MMOBI PHI CTb TOT O, o TpybonpoBi g 6y ae
NOWKOAXEeHb MNPOTATroM MnNeBHOTNro nepioAagy, B

bakTOoOpupBnAomuMBAaAWTbL HaAa WNWOro eKcnnaoyaTauyi .
MaTemMaTMUYHUX MOAeNnenWw NpPoOrHoO3yBaHHHA ekKcC

npwu HENnOBHOMY 3aBaHTaXeHHI , OCKIi NbKWN

AedexkTi B (Hanpuknapg, K O /an nToBY 6/ 0 NNpooTBYI XH
BUKNUKAE 3MEeHLWeHHH TepMi HY Cnyxown n
BUPI WYyETbLCA akKTya/lbHe MNUTAaAaHHA OLUiI HKW B
yacTUWUH TpybonpoBoagi B. Lle BkKknwyae B ceb
nwacbK.I PeocTyepHCUi WTHa BUTpaTunu Ha BIi AHOBIE

ABToOMaTuMi3aui A OuUi HKWU® peMOHTHONpPUAATH
€ BaX/IMBMUM KPOKOM [0 3abes3nedyeHHSsS O6i nblL

HadpronpoBoOoAi B. 3a [AO0ONOMOTUOHI Yi HYT eprepaasiubi Hi O
Ta CcyyacHMUX aHani TUYHNX |l HCTPYMEHTI B,
AedexkTi B I, Ha OCHOBI LUWX [JaHuX, poo6um

PEMOHTHMUX PpPoO6GBI T UYMm Bi QHOBNEHHA eKcnnayart
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Po3srnaHewmo poOGBGMOY T e XPPp@amcampiy K Ty pwu T
pi AKOro eHeproHoci a9 3 pedeKkTOM npu Hen
HadT on proosBoXMyd oToTE ¢ty i amMe@ pd MT ¢ pudsdBMa T epi an
BUT OTOBNEeHHSA -—Tcpryabnobn poBlonG ( MexXxa Mi LHOC
TekiocGcT3i6 0 MlMallepegbavyaeTbCcCA TPpaHCNOPTYVYE
(BHYTPpPi WHOMpPh T & ™

Yy AaHi n HayKOoOBI I po6oOTI aBTopamMmu
MaTemMaTUWyHMUKX BMpasi B peMOHTHONpPMAATHO:!
BM3HAaYeHHS MeTOAMWBCPADBIHO OLI HKN €eKOL
ekcnnyatauyi i HadpTtTonpoBOAY 3 HEeNOBHMUM 3
HayKoBUM niagaxopomm i NO3BO/MAE aBTOMATMUL
TpybonpoBogagy T a €EKOHOMI YHY e e K TUBHI C
NPOrHO30BAaAaHMUX AaHUX.

Ans UbLOTFTO BUKOPUCTOBYEMO CcuUCTeMu ni

NOEAOAHYE YynMcenbHI MO e ni 3 CTaAaTUCT UMNUYH
onTuUuManbHUNKX pi WeHb. OdaHa MO e nb nobo6
XapakTepumcTunk i MeXaRepHEAXY BM@ayOdmB 0 BTIpe
nedpekTtTmnm (KOpoO3id, TPpPpiwWUMHKM, epo3i d, BM 4
MopapeniwoBaHHA 3pOCTaHHSH AedekTi B I HXe
pPpi BHAHHAM Aaundgys3i.l abo Pi BHAHHAM Tenno
epos3il. AKWOoO nNnpunyambun THWO,p MO THE QUANKHT, U1 TMa |
3aAaCTOCOBYEMO HACTYNHUN MaTeMaTWUUYHUIN BMUF
— 1’0 "QOh (1)
aoe
O po3amMip (rnuowmHapc pedaeuRiTiy ampy 6Q poBO A
PyHKULI A, d9Ka oOnNuWcye wBuMOPKkooepasppcillaRAzs
onnmcye 3Mi HN pedeKTYy Yy npocTopi
Mi WUHIi CHWMNRN cTaH MaTepi any Tpyobwnu 3
MaTeMaTMWUYHOW GOPMYNoIK:
., —O0p —nh (2)
4 e
0 BHYTPIiWHI W THUCK YW mMaDeuadi avoinepepWEBT O
Tpy6onp®Bpoogsymi p e pekarkyGM ManbHUN pPoO3Mip
AKOMYOMPY®Ii 4 BTpayae CBOW MiIi ULHI CTb.

EKOHOMI UH a edpekK TMBHI CTHb PpeMOHTY Tp
CniBBI OQHOWEHHHA BUTpPAT HaAa PEeMOHT I BTpa
Burpatum Ha pPeMOHT MOXYTb OYyTMU po3paxo
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TpybonpemagvyvHunseaedpekTi B Ta BapToOCTI M a

e nNnpepgcrTaBAAEMO TakKMUM MaTeMaTUUYHUM BMUCFL
Ogj s QD Q30N (3)

e

OhQ Kk o aihie HT u, wo 3anexaTb BIi g TuUuny Tpyo®o

yac eKkcnnyaTtaui il i HIi AHOT 4YacTUHMW.

BrparTwu Bi g HenpauespgaTHOCTI | HppactT

po3paxoBYyEMO A K Cymy BTpart Bi A aBapi

oO- Dlh

NOoOB’ A3aHWXM3 peMOH
Hosteols ¢ M s fis s L2 Wy is o ds g (4)
ae
Quesnssd aC npcf)squQ@lsrgsTpaTm yepes S3HUXEeHHH
MAQ pospaxXxyHKOBI Koedi 4Ui eHTn.,
Cnewma Pi BHSHDb (3), (4) po3pobn-eHa
BUPOOBHMUYMX nNpunyuweHb HaykoBoro mMetopgy I
Edbek TUBHI CTb ekcnnyatTtauyi i Tpyob6onpc
BMU3IHaAavYaeTbCA4 H a OCHOBI MMOBI PHOCT I T
npayues3sgaTHIBMMTIHO PRMOMAT Y . AaHWI HayKoBWUI
3aNNWKOBY MiUHI CTb | yac ekKkcnnyarTtauyi.l
HacTynHI npunNyuweHHSH: 3AaCTOCOBYEMO - WK a
MakKcumManbHa e®deKk HNMANGEHRA, edpe@R TUBHI CTb) .
Qw p ——h (5)
ae

Qjypo3mMip pgedekTy Yy npoueHTax Bi 4 Al aMe
BapTi cTb pPeMOHTY 3anexaTtTa®mg 6K @nJ/pyas:

MpunycTtTunmo, wo BapTIi CTb PpPemMOHTYy ©Oype 3
nedekTy i yacy wekKkcnnyaTtauiil. BapTticThb
dopmMynotw:

Hejt Op —2'Op —h (6)
ae
4 ©6as3oBa BapTiCcThb PpeMOHTY ni Hi WHOT 4y a

H p MTHTS dzZQtc ' o
3aranbHa peMOHTHORNpPMAAaTHI CTb BpPpaxoBY

peMOHTY i [ po3paxoOBYEMO HACTYNDHWUM YWUE
. . i j dg”
YocQup 2 ()

ne
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Aonapi B.
PesynbTtaTtwu

MOX/MTWNB a

BapTiCThb

PpemMo:t

po3paxyHemTRPABAOMNMpPEMWMC3I aB A e

nepekaudyyBaHHSAHA npeacTtTaBnedHi y Tab6bnwnmuyi 1
TabnunygPRos3lpaxyHKOBI p e
Po3N YUac EdpexkTy BapTti| 3ar an
Aedeekcnny Tb peMOH peMOH
y, , ekcnnany ponafnpupgart
PpOKMWM |
0 5 1,0 1000 1,0
10 10 0,8 1320 0,84
20 15 0,6 1680 0,68
30 20 0,4 2160 0,52
40 25 0,2 2700 0,36
Bi onoBi goHO O o po3Mipi B AedekTy, 4 a
ekcnnyaTtauii 3 Mi HOKOTbC4A. Unm O6i nbwmn o
KOHCTPYKILIMT ,3 a0lNKUIK/OBBAa Mi UHI CTb 3 MEeHWYET
BuxoanTtb 3 napgy. Hanpwknapg, npwun pedekTi
a npwu nedexs ke 4D% poki B. OpaHackK e ek T
3MeHWYyeTbca 3 1,0 pgo 0, 2, nMYHBK aBg €1 W@
cnyxomn, a W 3aranbHy edPeKTUBHI CTb BMUWKDOEF

BapTticTb
BapTiCThb
Aonapi B.
OCKI NbKM

pemMo

Le

3roAomMm

PEeEMOHTY
CTAaHOBWUTGDLb
Mi O KPPa&HHIB0ET 0B aBKWISMBB/ e&CHTHA i y
peMoOHTMWN C

HTY

3pocTae i3

TakwTob>b

1000

30i NbuweH
aonapi E

3HaAYHO [

3aranbHa peMOHTHONPUAATHI CTb 3MeHuWwy
3HAaYNTb, WO KOHCTPYKUI A, a9Ka Mae BeNUKI
i KowTi B HaipepewbDHTaAanepMmpagaTtTHIiI CTb 3Hau
nedekTy 0O % BoOHaAa cTaHoBUTL 1,0 TO 1
BKa3ye Ha Te, wo An1A BenNuUKUXx pgedexkTi B
KOWTOBHMWM, WO 3MEHIWYE €EeKOHTO.MIi HHY AoUui Nt
s M odStstedMmMlsOdzdr HY J o] dz:
1. WnmkBo. IGH.xkeHepi a TpybonpoBopgi B T/a Bward.
Wn mK-oK.n i B : Hay kK oB-a3 3 MxX.a , 2020.
2. JlykauwesB, | Mo Benwdykws, 7Td .oMi. Hka Hapfgi
/ | . B. /NVyaswapkile: MXHY2PBE, c¢c2.022.
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3. Smith, R. E. Economic Aspects of Pipeline Risk Management / R. E. Smith. — New
York: McGraw-Hill, 2021. — 350 p.

[ sd3O0dz sfvf]RY

LHSBRZo Oy BMigd Oldzyf dztsmis®™ ¢ ols

Codlfls] dldsj ctetso Odz' BB tzistzisg - dz'

s1 [ ftesegd FPrds®isdzj HY dOEIsd

UJBHEBKG [[ [ SHRZR

9dJC dzZOHOYy yd§s dzts o

OolssdsOIsdL OW' Is | tsdalsS) wdptiso Oded,~ IsJ

s1 [ ftesegsdFPrdsbtsdy HY dO&Isd

[ 4w rf{t{rwla?

9d¢ dzOHOY yfdec dzts o

Qo lstsdzOIsdL OW' Is | wsddzls( twdgtiseo Odzd = Is 4

s1 [ ftececdFPrdsbisdi Hy dO&Isd
a3. r tesetse d 4,

KOMIT'IOTEPU3AILISI B ABTOMATU3ALIIT HA®TOI'A30BOI
HNPOMUCJIOBOCTI

HadprtorasoBa nNpoMUWCNTIOBI CTb 3aklmMaeai npo
YKpai HH®, dopMYywYM OCHOBY HauUIl OHaNbHOI
BBIl KkKpai HWM L A ranyshb € OAHI e 3 HaWlB:
nannemepr eTMYHUX pecypci B AK A8 BHYTC

ekKcnopTy. BoagHouyac or ac/Kynsabg H® H0,T € @ H 0B/MOpProi 6
BMMAr awT b TOYHOCTI , Hapgi WHOCT i BUCO
oco6nmnuBoOCTI , aBTomMaTunuszaui g npoyeci B 3
cTae He nNAuMwe pgouULiIi TbHOKW, a W HeobGXIi AHOIW

IcTopuyHU KOHTEKCT aBTOMaTH3alil B HAQTOra3osii raaysi

Yy X X CTONMI TTI npouecwu aBToMaTmnsauyi
HadToOoOrasoBOMY <CeKTOpI nepeBaxHO AgASA 0
cunmcrTem KOHTPpPOI TUCKY, TeMnepaTypwu a
enekKTpome xaedbHoi YTHHe B Ma T M Y H | cumcrtemn, aK I
perynwoBaHHA. MpoTe 3 noaBow Mi kpO8OfKpOLUeE
pokKax, MOXNWUBOCT I aBToOoOMaAaTmWE apbDKax CToO®mWE
aKTUBHEe BNpoOBajAXeHHA nporeomivoBaRUE) o6
cmctTemM Ta cuctemM AgucTaHUi WHOro ynpasBini
TeXHi Ka cTana HeBiIi A’ EMHOKW CKnNnajgoOBOKW aEt
HadprorasoBi U ranysi
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Komm’orepu3anisi apromaTusanii
Lle BnNnpoBapgxXeHHSH KOMN' RMOBPKOICUTEBEMI KN
ynpaBni HHA TexHonoriyuHummm npouecamnm (AC

- ABTOMATM3lIyBaTun 06pPpoOoBKY BenUKOIT KIi NbK
- 341 ACHIOBATW KOHTPONb i KepyBaHHSA 06’
- MpoBOAUTMU MOOgentwBaHHSA, Npor HowyBa.t
TEeXHONOoOri YyHoro o6napgHaHHSA.
LeHTpanbHUM eneMeHTOM TaKkoeiTeneamlyatd

aBTOMATWMW30BagHILOK TNKD/BEAKC WM KNX BXOAATHDLb:
- JaTuyunkKnm TadPCrRELYOPH KPUTUWYHO BaxXnWBesi
TUCK, TemMnepaTtTypy, PpPiBeHb, BUuTpatTmn,
- Koponepu (PLgoeRBTNU)UYWTDbL 36UMpPpaHHSA, a
AaHUWUX Yy pexXxumumi peanbHOro 4yacy.
- Komn’ wTepu —-KepyepgmwepgmWHdbopmMayi HUMN 1 (
AaHi, 3ab6e3ne4yywTb B3aemMoAai w nipgcucrt
- MporpamHe 3abe3znevyeHHdIS - /LA HT HMpP ,
KepyBaHHA, Bi3yanisauii Ta aHani TUkKMW
- 3acobwu KoOMpye@a Riazy DT b C 4 yepes APOTOB
CYNYyTHWUKOBI KaHanwu.
— 3aXUNUCHI T a pe3sceRPRAHT CHTH ed@le3Nepepst
BMnagky aBapiim abo KibepaTack.
Tacki cncrtTemMm HEWNHWeNpBBOBMATMNIPOULECHMU
YMOBW Ang i HTerpauyii A0 1rTno6anbHMUX UKAOPE
KomMn’ oTepwnu B TakMmx cnmcrtemax BUKOpPMUC
obcAari B OaHunX y pexXunmi peanbHOT O yac.y
BUABNeHHANapemAdAHRBHHSA aBapi m Ta onNnTuUMI 3
IlepeBaru BpoBajgKeHHsI KOMII’IOTEPU30BAHUX CUCTEM
Cepenp OCHOBHMX nepesBar aBTomMaTusauil
TEXHI Ku €:

—~ 3HUXEHHHA BUPOOBHWMYMX BUTpPpAaArT, 3a paxyt
Ta 3MEHWeEHRACRBPPAB,;

- Ni ABUWLWEHHSA 6e3nekwun, 3aBgdaKkmu onepartv
cunrtyauyi n;

- NoOKpaweHHsS SHSKOCTI npoAaykKkuUuii I, yepes
eTanax,;

—~ CKOpPOYEeHHSA nwacCcbKOro @GakTopy, WO 3HWU

- 36epexeHHHd l cTOpi T ompo@aea@ainB 3y BUDT Uj ae

po6oTun ob6bnapgHaHHSA.
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Tacki cumcrTemn CTawTb OCHOBOW UWUCGpPOBC
dopmMytwYM CYyuyaeHgustyd0gycTpi 10

Ipukjiagu BUKOPUCTAHHS ABTOMATU30BAHUX CUCTEMH B YKpaiHi

B YkpaiHIi aBToOMaAaTM3 0B'amMT € CHAIT e M@ X HiaK
BNpoBajgXywTbCcsa Ha nNi gnpunemMcTBax, wo B
YKpal HU». Hanpunknapg:

— AT «YKprasBunmpgobyBaHHSA» S3aCcCmMTOTOMYW € H

KOMNpPeCcoOpHMUX cCTaHLUi ax i 06’ eKTax T |

O3 BO/MARITTH eplamn y pexunmi peanbHOTNIO

LULeHTpPanbHOINIO nNynbTa.
— AT «YKpTpaHCcTr as» BUKOPUCTOBYE aBTOM
No6GyaoBAaAHI Ha ©6a3i NPOMMUCNOBUX KOMN
KOHTpPONbL 3a nNepepgpadyew rasy Mi X niagpo
— AT« YKpHadpTa» BNpoBamgxXye cmctTemMmnm aguc

6ba3ywTbCAa Ha XMapHWUX TexXHONOTri ax i y
po6boTy O6ypoBOro ob6napgHaHHSAa.
LLi npuknagwmn AOAeMOHCTPYIHWTb, Wo YyKpal HCDbKI
KOMN’ KT epHI ipi UHEEeH H AN, 0 C TAYKN a 0T b C A CBI TO

PYHKULI OHaNnbHI CTIO.
Bukiiuku Ta 0e3nexka KOMII’ OTEPU30BAHUX CUCTEM
3i 3pocCcTaHHAM KOMMN' OT[@WNIB KA WHI al K3PpMOT CUT
| HpacTPYKTYypPpy 30Kpewma:
— Ki 6epaTtakn (BnpeB PpyEeBHA ASCADAXNnet ) ;
— Bi AMOBaaBG®e eaepyepi B;
— NALCbKUA GakKTOp Yy HanawTyBaHHAX CcuCT
Towmy BNpoBapgXeHHSH KOMN’ OT epPHMUNX CUnCcCT

NnoCMNEHHAM Kibep3axnucrty: cermMeHTaui 9 ME

gocTtTyny, CuUCTeMW BUABNEHHSA BTOPTIHEHDL.
Kpi ™ TOrl o, i poeepadkRAil BeHeBplr eTUYUYHNUIR

YHI i Kauyi 1l cTaHpapTi B, UnoppoBOro oO06MI F

aBToMaTmMm3soOBaHWX 3BITIi B AnNA perynartopi B
IlepcnekTBM PO3BUTKY BHKOPHCTAHHA KOMII'IOTEPHOI TeXHIKM B
aproMmatu3auii HagTOra3oBoi raaysi B Ykpaini
Cepep nNnepcnekKTUMUBHUX HanpsaMi B PO3IBUTKY
Po3Butok | oT (+BTempmO@BYlepe@aeild HTenekTya
caMoCcTi NHO o6pob6nNnaAwTbL I nepepgawtTb pgaHi
— MawnHHEe HaB@A@AWEYBaAaHHSA anNnropuTtTmi B W
NPOTr HHAY BaK OAY ob6GnapgHaHHA 3 napjy.
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— UleHTpani s3oBaHe xwvMRA@EpPpEexXiympaA® NnkaeapyYBaHH
OyMK OT TOUYKWN 4Yyepes3 I HTepHeT.

- Undpposi LBCTVBORB@HHSA Bi pTyanbHMUNX MO A
AO3BOMNAKWTbL Bi AgCcTexXyBaTunu noBepi HKY 06
LLi HanpsaMmKWu dhopmw@Pgpoaomoi b aByaRDPOP @S I10IB

KoMnnekKkcy YKpal HU, AKa € KnwodyemM A0 ni
KOHKYPEHTOCNPOMOXHOCT B ymMoBax T nob6ant

BapTo 3as3HauyuTn, L 0 L T € X HIQP/DBTi iATH N F
eHepreTunUYHNX KoMnaHI gaXx CBI TY, i YK pa

BUKOPUCTAaHHSA.
Poab ocBiTu y HadTorasosiii ranysi
llo6 aBTOMaTmMmi3oBaHa HaMTorasoBa ranysa

daxi BUI HOBOIoO nNoOKOMaBHAGMaCyWEIMaME BaARHRI
- 6a3oBuMM nporpamyBaHHam ( C+ +, Pyt hon)
- OCHoOBamMm poboTwnmM 3 CceHcoOpaMWu, KOHTpPON

cnmcrtemMamu;
- pPO3yYyMIi HHAM pob6OTHMW NPOMMUCNTOBUX Mepex
- PO3YMI TN NPUHUUNDUN €eNEeKTPOHI KWU;
—~ 3HaAaHHAM cTaHpgapTi@3B3TOomMaTmM3aui i (I E
Takui Mi XAauncuumMnnani HapHMN ni AgXi A4 TOTYE
BUCOKOTEXHONOTNI YHNUX 06  ekKTax ranysi

l HTerpauyi nadéopaTopHMNX cTeHpgi B, cu
HaB4YaHHS € BaX/IMBOKW YyMOBOIW Ni AT OTOBKMW K

BucHoBKH

KomMn’ 1OT e M3 anupiosy e C KOMMNJJIeKCHOT O BMNPOE
npor pamHOT O ,3abamnevyei et 4’ € MHOI CKna
aBToMaTwmMms3auyi i, ywpagmde NAMXMY BWMPPOB HMN LT B a
pPpO3BIi AKW A0 06n1i KYy TrToToBOT npoAaykuyi:T I

KomMn’ Braajgi aBToel@THe anginiue MoHieq@@X i3/MAHL:
cTpaTtTeri 9 HPPT3I®BIMar3Kko/B O 1 ranyasi y X X1 CT
Il HTerpaui i LMPPOBMUX TexHONOTi W Ni gnpwue.
nepesBary: CKOpPOYeHHS BURPAaATi , NKQGgBMMA6 AH
Ni ABUWLWEHHSA NPOMMUCNOBEedN eeesxnienkma o elkornyeapne
umdppoBunx njgAaeNERMTIBIOTEpPU He nAuMmwe p[ono
pi WeHHS4.

YKpaiHa Mae BCI nepeagymoBn pagna TOT O,
CBIi ToOBpdBOLiMdgrpaHchopmMayi i eHepreTunkmun.
MOoAdepHiIi 3yBaTun obnapgHaHHSA, a #hy i Maer0OyyB,i

axi,BuweB npayuwBaTUMyTb 3 KOMMNO' KHTEPHUMMU
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TexHi YWHa oOCBi Ta MNOBMHHAaA pAJAaTu 38060YB:
6ayeHHaS MaWMbyTHbLOT O, B AKOMY aBToMaTMWuas3
nmnuwe eKOHOMiIi YHY edeKTWUBHI CThb, ane "N ex
eHepreTmnWyHyY He3anexXxHi cTb Kpal HMN.

sf MBS oadSCtstedMmMisOdzd s HY j toj dz:

1. BoHpgpapeHKOo B. ¢olsdioscryjidxdzs@zs ¢cl' .ydzed n
ftoesd3d Mdztse sMmis " —Kn ideg®o:y. HA A48 28@ 2 O .

2. BacunbKi BCbKMUIM | . C. BukoHaBui npwu
HaBsBuyanbHuim noci 6HuK [ | . C. Bac unA/bKH IBEC:b |
BuoaBHunyTtBo JibBi RRBk20210cn.oni TexXHI KuW,

3. 3yesB M. M. , Ha etcHxtfos s A J M) Btc dz’ mdmisy d3

Oolssd®BOIsd € d X apeuziuedzd:¢ . X H¥3MIr4, c2.01 8.
4. KoBanboBudinlsjkd OolstsdBOIsdydzsets € jtolzo

ftcsdzsd Mdzisd sgPa HKi BCb K FPHTRY I, 2017.

5. T ctyH €. 1. OcHOBM aBTOMaATWUKWN Ta aBT
Apyre BUAAHHSA, 3MIi HeHe i aonosdvleme B/
BugasHMUutTBo JibBi BCcbBBBcecnoni tTexHi kn, 201

6. CaBuuyuybkumm B. TeXHIiI YH I 3acobun asBrToOoMa
CaBuubKMM, PJ/lb Bhiegn.o pBuumaB HM Yy TBO JIbBIi BCh
-292c.

7. Bonko b. I ., FoH4yap 0. tO. OcHOBWM
HadPTOoOBOI NnPOMMCNOBOCT.I [ Enek T p-oPHeHMMIM P
O 0 c T Wttpsy/reposit.nupp.edu.ua/handle/PoltNTU/1157

8. KOBTYH M. M. , bByTtTko M. A. 3acToOCyBa
HadprorasoBi m npomMucnoBocTi [ M. M. KoBT
Haui OHanNnbHOT O iyHd /BekpTe@d@ateiNey 2.p 4@.) A17.2

9. Hadprtor as YKpai HN. LlmppoBa TpaHCoOpM
pecy-pPeelxnm 4 btipsy/wwwynaftogaz.com/digital-technology

10.PomMaHWOK Blansl .cyyacHMUNX I Hpbopmaui MHMX
ni ganpuMmemMcTB HadprorasoBoOoOro cexkxtopa [/ n.
HadpTorasosum —-KAMn-ASGx clo(M-9G.. -50.5—- Pexunm
A4 0 C T hitps:ywww.eung.nung.edu.ua/index.php/ecom/article/view/242

ll.WlanoBan A. HO. ABTOMaTwmMmslaui s TEeXHOnNC
rasodgpakui mHOT YyCTaHOBKMW: A m—Kmd eH a Kald 6
Il Topa4a Cikopcbker o/,0 X062 1P enkm JocTyn

https://ela.kpi.ua/items/abea7aa2-81d2-4783-960d-9830af665120
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Oxcana I[TIPOLIUIIINH,
Ckzg Odzsots’™ Ctsd3' M " JCotsdsd SO0 ' F
s [ fftecetsBdWYOSgod?2 Ctdzj HY dz

Jleca 'YPAH,
9dC dZOHOY yYydeazsots'™ Cdi ' JCdtsd3y ¢
s1 [JfttwsesBdy! $d2 WORtsead?2 ¢t

Beponika JIA3OPAK,

LHSBEBHOYS fHhlzfd :
S JftwesesBdy! $d2 WOmtOd2 ¢t
3. rwtsesedy,

OCOBJIMBOCTI BIPOBAJI)KEHHA IHHOBAILIMHUX METO/IIB
YHOPABJITHHSI TIEPCOHAJIOM Y BOEHHUMI ITEPIO]]

3a Yy MO B nNnoBHOMacuwTabHOT O BTOPr HEHHSH
cninbcTBOM | Bi TYUN3ZHAHMUM O6i 3HECOM 30K
Knwllow. npogoBXyBaTu npauywBaTtu | 3abes
pcoHanoM MeHeAgXMEeHT nNi gnpueEMCTB MNOBM
3pob6bnaTtwu i BNnpoBaagXyBaTu i HHoOBauUIi WHI
paBni HHSA 3apgnga NWorollpbepeaXxemMmHAMNIM aHPM
paBai HHI nepcoHanomMm cTann: 3abe3neuyve
pecocTi WKOCTI , ncuMxonoriyHa nNni gTpUMK
Yy UKIi dbopmu i peXumum opraHi sauyil npawuy

MpoBepageHI AOCNi AoXeHHHS Jganwnu 3MOTyYy BMUOI
HoBaAaUWIi WHMUX [T HCTPYMEHTI B Ta TexXxHONOTrI
BOEHHUNUX YMOB Yy -@aAMKARBRINKXC TOpa TamHB Wraxl,i e
Ui amicbMlHX0O0O N OT i YHUMUX MeTOAi B.
HaHawy A4y MKY, y paMERIXHIOPT RA&aT BBRHEK X HGE
KopumcrtoByBarTMW®:
fTi HCTPYKTaxi anroputmMy Ai Wy BURaAagKy
pnMTTI, HagaHH49 nepwoi AoMegWMWUYHOT pgonc
fHapaHHSA MOXNUWUBOCT.I npaui BHLKKWMY napaTtw
EHHOIO CTaHy CcKacoBaHO pgoAgaTKOBI B WX I
f3a ymoB 6nekayTy 3anpoBafguTuUu T HYUYKWUI
BUPOOHMUYMX MIicuUuax npauyi 3 MOX/JUBI CT

3afgaHHA oOHNnavpmari ppoamAmni)i. pdlpn yubomy,
YMOBMW AUMCTaHLUI WHOT po6oTtTun (bGyxrantep,

ne

pebyBaTtTmnm Ha poboyomMy MiIicuyi ;
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18i oMOBY Bi A AepgnanmHi B, coKycyBaTM
BUKOHAaAHHHA NOTOYHMWUX 3 aBijacHTbp ayT eprai Mk apxe ab/mi €
fyyacTtb y BebOi Hapax, [BkkoHdepeHUI X, BV

fHaBYaHHA HOBMUX MNpayi BHUKI B B KONEKT
[5, c.294];

Toi axswwmeamonor il aons KagpoBoro agmi
NOKYMeHT da,6i ry

T 3ab6@Eme 4 npayi BHUKI B TEeXHI Kow Ta
npPpuUroTyBaHHSA I nigirpiBYy 1T Xi Ta rapsaymnx

f ouULiIi HKY nepcoHany 3a TakKummum wMeTOpf[aNw

oui HoHEAM:H A

- «kKepyBaHHSH 3 a Ui namu (Managemensakwu
nepepnbavyace ouLi HOBaAHHA pe3ynbTaTi B BMUK
nepefag, 49K nepej KepiBHUKOM, Tak I nepe;f

-«360 rpapgyciB», SAKMUWN nepepbavae oUit

yci M KONeKTUNBOM,
-ynpai HHA pe3ynbTatTuBHi ctTiw (Perfor ma
MO XH a npoBecTM! oui HKY KoMneTeHLUI I npa

HanpuKknapgpg, nNO 3aBepuweHHO peani 3ayi i npec

Tacki CyuyacHI MeTOonaWu OLi HHOBAaHHSA, A K
ONMWC O BEUCIM @lHETCT P , oi noBOI rpm Ta | HWUX, |
Ki TbKI CTIH IWWT aTHMUX npauyi BHUKI B, H a H a
edPeK TUBHI CT b, OCKI NbKKN 6yayTb Oi nbw p

i HaHcoBMUX BuUuTpaTtax [ 11].
Y pamMKaXx €eKOHB ME aeHmXMBMEMNMMMGi3axogamMn H
fBi pwkoagyBaHHA npoi3ny AN TWx, XTO 3
fMmaTepianbHa ponomora nocTpaxpganumwm Bi
fnpemMi wBaHHHA npauyi BHUKI B 3aNnexXHO Bi [
3aBjaHb 3 BpaxXyBaBHANMI B pajgxwieidi opadTa

TAaKOX JoAaTKOoB.I BUnnatTuw 3a [OOPOBI NbHY
6e3snepepBHUWW TexXxXHONOTNi YHMWN npouec ni g
fHagaHHA npo3opoi I HopmMmaui i npo cwuc
3apnnartTi ;
fAapyBaHHSA CYyBEeHI pPHOT npoAaykKuyuii 3 /ol
wonepgmKu), Tenini pedyi, nasepb6aHKWU, i X1
Y pamMKkax i HHOB&MG W>X@XO ICIOWH X1 bMe®T 041 B,
YyMOB Bi WMHMW, Ha Hawy AYyMKY, € 3axogwu 3:

177



CEKIIUS 4. YOPABJIHHSA, IHHOBAIUI TA EKOHOMIKA

fnpoBeageHHAS wWxXpB@axapw®sH pi 3HOT O dop

Hapagwu, po3pobkKa Cni NbHMNX NPOEKTI B, B
3aBgaHHaAaMKM), cnismdlplEaHmMaT go po@mM@Aalile HH A
B3aA€EMOPO3YMIiIi HHA, bopmMyBaHHA eMmnarti T,
NO3UTUBHOI NCUXONOTi YHOI aTmMocC hepwu, y T
npoBefgeHHSA KOHCYynNnbTaui n/ ceci i Ta HapgaHt
fBCTAaHOBNEHHA CcuUCTeMy 3BOPOTHOTIOo 3B’
Takmx Moaoenemn, aK: SLQ, BBAK ABANOKPEMMI
npodeci MHiIi SIARCAAKE@HBAE 3MOTy npaui BHUK
Ta cnporHosyBaTu Ki HUeGEDAR, peay/mwomMmam™mMoOp O
NMNOACHKWIWTbL Npaui BHUKOBI npaBuna nNnoBefi HK
fakueHTYBaHWd Ha NoxXxBany 3a KOXHEe BMWUK
3annaHoBadHi [3, ©BBphmi B I HpopmMmaui €t 00 C |
«MakeTheirDay» i «Badgevill e», cepeanj
pecnoHAeHTIi B Bi A3Hauduunwu, Lo BB axXakeT b I
MOTMWUBY YOI, 76% pecnoHAEHTI B BBaxanwu, |
€ noxBana BIi A4 Koner i nunuwe 14% pecnoc
BMHaAaropogotw 6yB nopgpapyHOK Ha CYMY MNOHal.
fnpoBepgeHHH nporpamMmu MOLWNPEKHAH AT a C Il O |
BKnajgy Y PpPO3BUTOK nNni gnpumemcTBa,;
fnpoBepgpeHHA apgeKkBaTHOI aganTtauyifl HOB (
3a MOro HacTpoeM B MBpwuim poboOoUYMN TWUXJIE
fBnpoBagxaewmwamysB1Ha [ 14], AKLWO npauyi
npauyues3gaTtTHI CTbU UYXHEBO OTyp,aBawb/yo YHanNnpukKk napg
YN MUTaHHI Ha/lalWwTyB aH HyaM 0peoabxo 4YBOI MAOK JIMHPYOELHEHCSAY
fydyacTb Yy BONOHTEPCbKMUX MNPOEKTAaAX,;
fBpaxyBaHHA ocob6bnunBocTeny,a[@fpebd pi 3 HV
3 MeTOoIH BUABMNEHHSH | HOWBI AOiyE N1 bNHODKH a
3acTocoByBaTtTun Taki MeToAaNW cCcoOUIi anbHOTO
coui oMeTpmMyYyHOro MeToAy OoOnNWUWTyBaHHSA, CcNoc
3anponoHoOBaAHI | HCTPYMEHTMHN wMeTOpLI B yN|
SHUXEeHHSHA BMNAMWBY H enroauyTyuTBTHI MBX, ETMPOWULBI OMK HTO&C T |
Aes3opieHTauyl I BHacni 40K HeBMUW3IHaAaYeHOCT.I
eMoui WHOT O BUIT OPAHHSA, 30i NbWeHHH A0 B i
bopMyBaHHSH KOMaHAQHOINo AyXy Ta Kopfnopa
NABULWEHHS NPOAYKTWUBHOCTI npauyi Ta pes3sy/
B LI nNoMYy.
ansa aBTomMaTwmnuszauil 6arartboX ynpasni
BUKOPUCTOBYBARIKHG@M@NKINIT,aNn AK I AapyTob M O
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pob6oTy 3 nepcoHanwmm,[ 63 0 K/p|e Man o3ufyikih, C HMIT 4

AONOMOTIOKW BUKOPUCTAHHSA WTYYUYHOTO | HTenek
onuncadHi BULWe) ; aganTtaui o nepcoHany 3
BunpobyBanbHMUI TepMmMiH, oui HKOH pes3yn
ni Are@tT OBMKBYAHHA, TPeHiI HT i B, O3HamomneH
KoMnaHi i ; NOCTaHOBKY 3aBjgaHb T a T X
npodeci MHe HaBYaHHSA, agpanTtaui nHe HaBuUY
KNTIYOBUX MNOKAaA3IHWUKI B edPekKTUMBKYCDOINAAPALIN
Hapb6baBOoOK Ta npemMmiin; o6bni K nepcoHany, Ak
cepBicwnu aAn4 nepcoHany, y S0, 0 % Yy M enHproouped
BCTaHOBN®WAA B 4aD yci M npouyecamM ynpasi/
KoMnaHi T ;o3nwwRkmaempmkam Ta | HWMM 3anuT
OT Xxe, npakTunuKa ynpaB/li HHA nepcoHa/nowm
yac, He 3aBXAuW cnpayubOBYE, TOMY nignp.
ctTpaTteri.i ynpaB/li HHA 0O HOBUWUX BUKBWUKI B
doui nbHE B WK OP W E THACHTHPSAY M efHi TA4i»BM T arsa TEeXH
KOMMNEeTEeHTHOCT.I nepcoHany T a CNOHYKA AT |
noTeHUI any KOXHOrNo npauyi BHUK a, ni AB W WM
HanpaMoM Yy nNOoOwWwWykKky i Ni/pmODEPEMN KQTPP BO OY AN
AKe Mae BenNMKMWUMW p[ocCBi g Ta 3HaAaHHSA, T U N
ePeK TMUBHOCTI Ta pe3ynbTaTWMUBHOCTI poo6o
MaTepi anbHUX | HCTPYMEHTI B €KOHOMI YHMUX
3a40BO/TeHMHE rm@aBme 6, BaX/1MBO 3acTOC-0OBYB
NCUMXONOri YHMUX MeTOnI B, K i LOMNMOMOXYTHb
eMoui AaMMU, TPUBOXHI CT IO, i TUM CcaMUM NOK
BpaxoByBaTtTu | HAoWBYI IiZyaKe.Ai HEEOTpeobwu
s dMsS o dSCtstedmMlsOdzgd= HY J o] dz
1. BonaHCamgway K n. B. , KowoHbKO O. B. , I

POo3BUTOK TpeHAI B -B@XBPOPMNOGCTRWHUHB gingiateaili |
36i pPHMUK HaAayKoOoBUX npauyubs1264TY. Bunnyck 68.
URL: https://er.chdtu.edu.ua/bitstream/ChSTU/4583/1/12.pdf

2. JaHunnwk L. o. , Cepepga T. B. Me T 04w
Bi MWHMN. EKOHOMI YUHI Hay K nwldd, 2RL:2 Btps://jVEstnik- 2 .
sss.donnu.edu.ua/article/view/14699

3. Kopci koBa H. M. , MeTpeHko IO 0. yn
y MO B a X noctTnaHgemi i T a BOEHHOT O CTAaHYVy.
202 2. T. 14 .26-Bimnyck 4. C.

URL: https://journals.ontu.edu.ua/index.php/fie/article/download/2426/2606/

4, KOTKOBCbBLKMUI B. P. ., CamMmopopgos b. B
NOACbKUMUN peBVMXCBVMWHB:: yMmMoOTMnBaLULI A, Wwaax.
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Hinear MIHYAK,
¢c. J. da , 9d<¢ dZOHOY yd& dztso ts° Cd3" M" ° J S
s JétrttwsesBdy $d2 WOmRtsead?2 Cf

Aprem KYIINY,

fMiskzHjdals -Gl d 2
S JfttesetsBdy! $d2 WOmBoad2 ¢
d3. 1 tous,G BBt O C

TPYJIOBUM MPOIEC SIK CKJIAJJOBA BUPOBHUYOI'O ITPOLIECY

Hes3sanexHo Bi A JOCATHYTOT O KpaTl HoO
OCHOBOWAK@YDMb BUPOOHMUTBA € TPpyaoBwuMm
opraHi zauyi a. Mpayi BHMUK B nNpoLecgioBT pysgo
pe3ynbTarTti AKNWX 3 MI HWeETbCA ¢GopmMma, po3Mi
3HapagpaMm BUPOOBHMUTBaA, KOHTpPONE Xi A
BUKOHaBLUI B, AKa NoB’  Aa3aHa {13 3MIiHOW np
nwoagemn, C KOoicagayale  MmpPpo/y e c . Takunmw YNUHOM, r
pPpO3YyMI OTb CYKYNHI CTb a1 i npauyi BHUKI B,
npeagameTa npaui. OpradHis3auyuia TpyagosBux I
AKIi CHOIro BWUKOHAaAaHHSA MNEeBHWUX BUpPpOORM@AMmMM C
po6boyoro 4yacy, CTBOPEHHSA CNPUATAUBUX i
ePeKTUBHE BUKOPUCTAHHSA obnapgHaHHS4, 0
OCHalWeHHS4. CYKYynHi cTb B3aemMONOB’ A3aHMUX
cCnpsasMOBaHMX Ha BUTDTOBRSMBAECETPOAMY BUWPOC
By mix n i BUPOOGBHMUY M npouec CKnapaeThbCcCSs

TEXHO/NMNOTNi YHOMY CeHCI 4yacTKOBMUX npouyec.i
cCTBOpPHOKTbLCA ULexun i Al AdHunUuQT Xieg TBINPrOmDIHE
BKMWE TpyagoBum i TEXHOMOMM Y WBUIP O O pwweid
MOXHa po3rndapatm 3 ABOX CTOpi H. 3 oAaH

(TEeXHONOTi YHUIN MHCYWKEAH, cabi3 Al HW@O®I THM
30i ACHEHHA UMX 3MIiH (TpypoBuNn npoyec).

BpoOGHMUYI npouecun kKnacudi KYywTb 3a pi 3
rocnopgaptBaHHSH HanowmpeHi wnum € "I no
npouyecwu, pe3ynbtTaTtToM dAKWUX € 6e3nocepe,;
ni gnpunmemcTaBa, BOHMU BW3HaAaAuUdailoTbb 1R,0T 6 i Asn
cneuiani 3augi-PMpopgen@MIBHRIOTOB/IeHHS nNnpoAay
ycepeaguHi ni gnpunmemcrTBa anA 3abe3nevyyeH
npouyeci B (3aroTtiBenbHI , I HC F—mypnmejHeTcats] b Hl
3abe3znewHKHWTOHPBAHHA OCHOBHUX | oonomMmi X
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cKnapcobKi TAaipyxXomodHAHMCHEHHS BUPOOHMNUY
TakaguntkpeTHi, TOG6TO nepepuBaHi, wo noBs
AKNWX BIi ACYTHSA TexXHYPWOKNHBMRILYUKRODHMWHL ERib
npouecnMm € YaCTUHOKW -BUWPKYHMOAUOTIO WIPpOREITYS
HOMOT I YH N X i Tpyagosux ai un, y pe3ynbTa
npouecy npauyi neperTBOp KKOTOLLCEAC HIap amnip O OBYKKS
enneMeHTMNn: bes3nocepefHbO npauysa, 3acobwu
CTPYKTYypa TPYAOBOT O npouecy 3anexart
3acTocoByBaHOI TexXHonor ii (pgoui nbHa 3 M
npeagameTa npaui ), MaTepiBanHyDN XB UIKOP@X HIOB
TakuM YMHOM, XapakTep npepgmerTa I npoAagy!
yyacThb npaui BHUKI B y A Ha npeagmMmerT
PO3KpPMUBAWTHL CYTHI CTb TPY LOBMX npouec
opraHi 3auynpRAaENI HCbKNX MnNpouyueci B Ha nniaAQ
Moro nNnpaleées®sHOROBL UHYHA ppouuesBHAa 3MiHa ¢
cTaHy, CTPYKTYypM®U, Micua npeagmeTi B npaui
3a TaKWMWU OCHOBHWUMMU @I HAKA QMUY NEXeeme ndoen
cnocob6owm BN/TUBY H a npeagmert npauyi [ 3] .
3anexXnmTb HAK Bipg PpiBHA TexXxXHONOri YHOT o
TPYAOBOT O npouyuecy. Mpwn LbOMY OCHOBHMUM
TpuBaAnNiocOTHM YBDU D nNpouUecCy, a oTXe, [ H a

nPUOBYTKY, € 3acToCcyBdlRXMHI W1HOTCMHT HEPBOT pHa
opraHdHi zauyi i npauyi . ToOMYy— od@wmani33 HTapilyBOAOKB/ K

WNAaXi B CKOPOYEeHHSA BUTpPaATHSH an BuUpPYOKOTHWBLIH B
OndcdepeHuyi ayi 9 TpyapoBwMmx npoueci B 341 WCH

o6oB' APpaLBB[RBINKAB, O o DYy HKUI i PO6GI THUK
npoAayxkKuwi i B OCHOBHMUX [ AONOMI XHMWNKX L € X
06 /1apfHaHoHYaIM Xi  Mp ocly b . PYHKUI aMNW Kepi BHUKI
obpobka I nepepgavya | Hpopmaui i, opramHi 3
HaykiomdopmMaui WHI PO3PO6GKM, NPUAHATTA Yy
H a ePeK TUBHY pob6oTy ni gknypaicenvdsiTkBaay, i A Ir
npouyueci B, TO6TO 06'epaHaAaHHA T X B OoOA[AHOPpPI
Bi 4 MeTMWu LOCAHNI AXEeHHSA. Takunmm O3 HakKal
BUKOPUCTOBYBaAHOI CUMPOBUHMNU y MeTanoobpo
| HWNM X N PoUKCHYE a H2i) JdBYWH K L i 1 (oCHOBHI , 0 |
3) Tunn BUpobHumuyuTtea (i HOWBI AyanbHI npo
cepi MHI Ta MacoBi ) ; 4) XapakTtep I 3 Mi
i 3K I YHI , TepMi UYHIi ) ; 5p)y 4 odesovpxmM a N poopu
(il HowBiI AyanbHI , KonNsmaMKBNYITI )Ta 6nNpegre
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TpuBani ctTb npouyeci B (nepepusBaHi, 6e3ne
TPYyLOBI npouecun He3anexHO BI A4 O3HakK K
NnpUHUMNaxXpUi Mpoaoi , AndepeHui ayi T, KO
cneui ani 3aui 1, YyHIi Bepcani 3auyi 1, cTaHaa
be3nepepBHOCTI , PUTMI YHOCT I Ta aBToOMAaAT
i CHY € LUK o06pob6GKMN, Ni NMOBRIOMHOPDBYMI BT
oaAMHMUEeW npoaykuii a6b6bo 3 T1T o6CcArom. B
bes3anocepeagHbO pob6I THUK, baxXaHoO Knacwudgi
npauyi BHUKI B Yy BNONKUBI Ha npeagmMeT npauyi |
O3 Halkey Ha3uMuBalwTb «pi BHeM wMexaHi3auyi i n
61 NbWOKW Mi PO TexXHONOTNi YHY YacCTUHY B U
TPYAOBOINIOo npouyecy. A n s BOOCKOHAQ/MEeHHSHA
npouecy BaXNWBUMN camMe XBpapTEBRPHYUYAOTD
ypeuyueBneHY npauyt.

OCHOBHWUN enemMeHT JFpgg poBOp@dUINP.oUBCYa
LUKAOM A ANbHOCTI npauyi BHMKa abo r1pyni
Mi cuyi |, cnpamMmoBaHOI Ha 3 MIi HY Xapawmepwuec
Macwu, MeXaHi YHNUX | i 3 WM4HUX BNaAacCTUBOCTE
Bi g 6araTtTboX YUHHWUKI B: npeagameTtTa npauyi
3Hapaagb npaduyi (obnapgHaHHA, | HCTPYMEHT aj
npodgeciaini ha Kk a gi 1 npauyi BHMUKIE], QoM BUKORY
TPYAOBMUN nNpouyuec ane Ha Pi3HUX BUPOOBHMULU
Ki NbKIi CTb oOonepaui n. Cknap onepauin vy
3acTocoBYBaHOI TeXHIi KnmpawieexHonmopyi BMpPpOP
obcAary BUMNYCKY npoAay«kK«U I T Ta 117 TPYy oM
po3rnapgawnTb-—-BeB®/XOMIOKH®I o Ta TpPpyapgoBOro
BCTAaHOBUTMN, aK i y TeXHONOoOri YHoMy CeHCI
npaduyi [ aK i npwu UboMYy gil BUKOHYE np:é
opramHi s3auyil npauyi Ha nNi gnpuvmemMcTBax €
NOB’ A3aHWX 3 BUKOHAHHAM MNeBHUX onepawyi

mMeTopai B i NnpUMNOMI B PPOaBLWIMI TIM BaXOIBEO NWITT

s M odStstedMmMlsOdzdr HY J o] dz:

1. T'pi wWHOBa O. A. EKOHOMI ® @Yy mopgaiyi B IiTHAH O
ni gpyudki.mk:. 3 Ha-HH3D, c2014.

2. laHwk B. M., PahkoBcbka [. 0. HopwmyBaH
HaBuy.6.ndci3a 3ar. —4Kepag. KBHEM26R20dBK a .

3. EKOHOMI Ka npawipyp®BCOBI @AAOIEOHN H a
Besnanbko Ta i H.; 3a 3ar. pepn. O. B. b €
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4, EKXOHOMI Ka npaypy goBsdo usiiagibboHcon HHMA B[4 T e K
Hnkundopopak B. A., Bopgpaunwnka n. 4., Ko6erna 3
2018.-332 <c.

5. EKoOHOMIi Ka npaui : HaB4YanbHWUW NoOoCi 6GHM
r- B. HaxXxapwieBwi:. XHEY i mM=330 cKys3zHeuyua, 2
6. EKOmMi Ka npauitTplyjocGlii @8mMHgHH® CUNHN: MeTO/[
npoBeAgeHHSH ceMi HapcCcbKMUX T a NPpakTuWUYHMX
Topoptwk, N. 4. BoasaHk a, H. B~-8®i ai nuyy«kK. L

Cepriii BOMYEHKO,

LOo Hkzoe Oy COWJHtd C

Jdzj SIsteslsj mndz’ ydzdr IO day.nlQIsde 5 dzdfdtets
Jleonin JIICTOBIIUK,

HEYyj dzls COWJjHted Ools

Jdzj Slstetslsj mdz ydzdrm IO d&&J ASO Isiic 5 dzdzdsA
Bajgentuna INOJIIHIYK,

mMls. o9d¢ dzOHOYy COW jHtcd

d dz Sstesilsj ndz’ ydzd 5 gy de SO
Credan 3AMYEHKO,

ftotsW j Mste COWjHtcd O9

Jozj Slsteslsj mndz’ ydzd n IsO di3H~ Bls telds dzdzd Ac ts6

Ipuna IIKIJIBHIOK,
LOo Hzo OntEzEdREE SO ' dzls
zOB stcOIststc’ ° H' OcdgsMmiskzeo Odadzy Jj €
o jdzj toC | sdiyf sis® Jstc®.

Anna AKOBJIEBA,

HEYyj dzls COWJjHted O©ols

Jdzj Slstetslsj mndz ydzdr IsO dj.rl0 Isde 5 dzdadise
1 Oy’ 5dz2Odz ded?2 Isjmdz yded?2 &k
"sd oM Cd?2 Ytsdz Isjrdz ydzed?2 ' dzmisdl
5. sd e, vuvE¢

POJIb I HEPCIHHEKTUBH HIATI'OTOBKH KA/IPIB 3A
MDIXIUCIHUIIIITHAPHOIO OCBITHBO-ITIPO®ECIMHOIO ITPOT'PAMOIO
"EHEPT'OOIHAJTHE OBJIA/THAHHA BIOITAJIMBHUX
TA BOJHEBUX TEXHOJIOT'TI"

3abe3nevyeHHH BUPOOHMLUTB N BHBEOPAr HOHHIONC | S |

cydyacHOT eK-aKoOMi e pEXRABH CbBOBWMOBAKXI BH @
YKpaieimg@ HPpBaAaHHSA eHepreTtTmyHumx xabiB 3Me
eHeprii yepes okynaui tw 3anopi3bKoi AE
HabyBace nepwoyeproBoOro 3HaYeHHS4d. T e
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anbTepHaTMBBEUNYBEMEpOA@Ba@A MBBOAHI Mae 3 Ha

ANA cydyYyacHOro BupobHuMmuTBAa Tak i aonda wmal

Ha CbOTlOQAOHI 3Ha4uYHa Ki NbKIi CThb npoBi |/
cTtTpaTterii T a nnaHMM PO3BUTKY BUKOpPMUCT
Te®@AOrNi m nmopydy 13 Tpagunui "HMMKMU HadToOTr a
Ao rpynm U un X KpaftlH i 3aui kaBneHa Yy p
6i oeHepreTMUYHOT O-T PAMIKKIYOP T HBOOIAH @ BH@ppacTpy

| HbpacTpyKTYypMmu Ta TeXHao3/yo.T i 31 a BBOUSKKOMP UTT 0 B
HasaBHI I po3ranyxeHi i rasoTpaHCNOPTHI N
OCHOBHWUX NOTEeHUI MHMUX perioHi B nocTavyadHt
Bi AKpuUuBAace aAn4 eHeproob6esneiKlh Ylkep ad HpMN aHr
nepcneRBOPEHICS B Hawi W agepxasBi BOAHEB
3abe3nevyaTtb 6e3nepebi MmHY p[OCTYNHI CTb B

OAdnpekTunswu €EsBponwu “EHepreTtTunuyHa cmer
eNneHNNn BOJeHb A[Na €BponencbKOoOi 2Benet
3HayYyawTb YKpalHY €a9K cTpaTeriyHoro na
neHoro BOAHIO. 3 PO3BUTKOM redHepauil
AHeBa |l HPpacTpPYyKT-yYyp@&p OOHBIHIOMB® , LU WKI/AW C
epiraHHS4a, BUKOPMUCT/ABMIHEA , € HIEOP T B H @Y H Y F
P X[ &
Tomy HeobGXi oOHI CTHb 3abe3neyeHHHd ni an
BUCOKOSAKI CHUMMU cneui anictamwu € akKkTyan
«EHeproowagHe ob6napgHaHHg 61 onanuBHUX T
nAaroTyBaTnm TakKuWx cneui anicTi B.

MeTow MiXAauncuunnsiti p@apeoi noaciEHRP® O Daya g |
obnapHaHHSH 6i onannmeHMUX T a 3 aBMNooA4YHAETBKUOXB Y € &

h W m ww
® OO @ = W

HaBYaHI&aHKWOBOMY | HCTUTYTI eHeprosbepexe
Kadeagpi ABITIOMAET/MEBK TPOTEXHI UYH N X T a Me X
ni oroTtToBKa BUCOKOKBAAI i KOBaHMUX dhaxi Bl
Hay KIO@BXHI YHI 3aBgaHHA 6i omanmMBHMUX - Ta
owapgHor o obnapgHaHHA B yMOBaXx -TexX &il @HO
PO3BUTKY cycninbcTtBaA. dopMyBaHHGH apga
| HTE@HCUBHOI TpaHc popmMauyi i PUHKY npaduyi
po6oTofgaBuyusamMM., CTBOpPeEeHHSH Yy MO B O n s
|l HTenekTtTyanbHOT 0, coui ancoHbowr coT oTcar i T BHOAP Yt
Pi BHAX OOCKOHAQW®Y K OB BMYO CBE preHHMB U LW Bi 4
po3BUHAMI OHaNbHOT O TEeXHIi YHOoT O YHI Bepc
NMONi TeEXHI YHUN T HCTUTYT | MeHI l Topa Ci Kc

185



- O W -4 W O3 W W
T OO 9 O T = QO

B ®) Wi B )

W 7T I W o W
o X O = T T

4 9 WO M®®wW ® X O -4 = 33X D X

T O XS "R I 3 OJxT O T D

W
<

6i

CEKIIUS 4. YOPABJIHHSA, IHHOBAIUI TA EKOHOMIKA

Kadgepgpa aBToMaTMu3ayui TMEEAEPOPENEX HK HM
bes3nevyye MOXNOMUBI CTb HaObOyTTSH HeoOb6Xxi g
BUYUEHHSH cyyacHMX MeTOoOAl B i 3acobi B,
OEKTYBAaAHHSA, Hanar ogXyBaHHSH T a MO fe
pepoobku, 3 0re@AiraHH B8y I nemm3q HeEBMUX € Her
OHIO. lle po3BONMUTbL 3a406yBaudYy oTpumMartTwH
YMI HHA ANA BUPI WEeHHA HOBI THI X TexHI
KOPUCTaHHSHA eHeproHoci i B Pi 3WKEXY PHWMIXI
"E€EKTI B Ta TexHONOTlTi BaopaBa@ragoammse K
aHcnopTyBaHHSY Ta 36epiraHHAa TouWwo.
OcBi THA nporpama 3abes3neuyye npouec ni
6e3nevyeHHA E€KOHOMI KU Kpal HU eBhle® T 1@ & Hd
pPpUMaHHSAM, nepepob6nNneHHAM, BUKOPUCTAHH.
epiraHHam, 3anpaBneHHSaM, KOHTpPOANb £AK
ar HocTyBaHHGH cncrtem i ob6bnapHaHHSA, 3
YHOT O BUP O @HIMLETHBHAA, n3nar GeeH3b opraHi 3au
pPpOGHMUTBA.
Mi XAauncumunni HanppHoaeocd BAIHTAH bMOp O T p a M a Har
HTEeHTOM Ta aBTOPCbLKWUMWU Kypcamu, L0
TyanbHIiI CTW | HpopmMauyi i i 0 O3 POBAIAPIOTY
NO Kap €EPHUX MOX/IMUBOCTEeWN B cCcqepi aBT
A HM@&XHCNnOpPTYBaHHA Ta 306epiraHHH Ha
TOOQHBEeHCUMPI Kaui T BUAOOOYTKY BYyrnesopg.
aHCNOPTYBAaHMHaEAH HTAa BBAyakpPaAirca 3 y . Yy 2023
pTugi katTHolT OIlNIMN Ha kKadgeagpi aBToOMaTMWn3 ;
MNn/eKCci B Bi o6bynocs4 Bi OKPUTTSA nab6op
epretTunuyi T a TpaHCNOPMHIAY K @Een M1 e@IU WL O
poBagXeHO MeXaHOTPOHHMUNW cCcTeHA Ha 6as
eMeHTax "ToWoT a Mi pan", o npeseHT
epretTmyHoi’T acouiauyi i "YKkpal HCbKa BOAL
TUBHO BUKOPUCTOBYSTH@OBELFARAT AN /T[4 [
pPpoOGHMUTBaAaA, 36epiraHHs+ i 6e3anocepepnH
bTepHaAaTWUWBHMUNX eHeproHociiB pn«a po3BUT
aHCcCnNnoOpTY.
Bi okpurtTtTAa oCBi THbOI nporpammMmun 1 PHMY HY ¢
rneBogHeBMUX CUCTEM | TexHonNnorin pgnsa
eproHoci i B, | HXWHI PUHT OBOT fAi ANbHOCT |
onanunse i BOUAHIO, BUKOPUCTAaHHA CcyuyacH.]
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MOX/NTUNUWBOCTI 3 aceapHaBAEHHIAX agtkbapr oHoCi 1T B
BUPOOHMUYNMX i no6byToBuUX nNnoTpeb.

s dMsS odCttedmlsOdeds HYJj o] d

1. MpexBaneHHA EHepreTtTmnmyHoOIl cTpaTterii .
Po3snopsaagXeHHSH KMY BIi A 21 -®.BI TH
https://zakon.rada.gov.ua/laws/show/373-2023-%D1%80/conv#n2 ( @ T 3 B e P H e H
30.04.2025).

2. 4A. M. Kpune, C. O. Ma ok, 0. O. Pe
[MfanamMmapuyk, K. . CBi A eHKO. CTtaH '
BIi AHOBNKWBANbHOTO BOAHI B YKpai HI : B N .
AeKapoOboHi 3auyi i EKOHPRMIMK WKpPpaMHHUep 20 2B,

ISSN 1682-721X

3. CtpaTeria mManbynueb@®H@E®Pr ¥rpaHua xab,
€Esponi no3o6yTunucsa 3Vai/HEIXCHTOECX G T BBA A€ HOETH & T
onyo6ni KkoBaHO 21 YyepBHHA 20281 a ha3t Bt eppsH:
30.04.2025).

4. NMpo 3aTBepaXeHHA Haui oHanNnbHOTO MNAaHYy
Ha nepioag Ao 2030 pokKy TaPonawy Aagiake oAsidE
Bi g 13 cepn#psa 20214, Ne7 6 1
https://zakon.rada.gov.ua/laws/show/761-2024-%D1%80#Text ( o a T a 3BepH
30.04.2025).
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IBan BAJAVYIJIA,
Hjtcd CSIstste 1 sdzZlsOo ! CsEB WORBOSE
1 Oy’ ts5dzOdz!j dzth)efts j lisdz € 1 sdzls©o M+ € C
"ty dz St W stsdzHicOlsE COe,
Liubov SHUMSKA,
Candidate of Technical Scienc&epartment Manager,
University for Continuing Education KremAustria

MIKPOKBAJII®IKALII SIK CYYACHUU TPEH/ CBITOBOI OCBITH:
MNEPCHEKTUBU BIIPOBA/[)KEHHS Y ®AXOBUX KOJEIKAX
YKPAIHHA

Y cy4yacHOBIYT OBOOCMBYl THHAMY WaMITH poKBani gi
(microcredentials) ¢ T a H@TALH W X /1 04 OEB/MEXM eTHpra HBC ooqavieEaium u
3pocC TiaxHHBIOHIaoM 8 ¥ MO BMETHEey® 0 KM HUY Y, K @ B TUYXIN &
WBMNAOMIEX aHIBTMOdK BRMI (hA KAILL MO B B A & 10 NPKMAHMK Y
NnpawognHami MiHHL.EOTTHOIUWEB KT Y afUHAHAOT Y3B @ IC O K 0 10
TEXHO/MNOMI MAVMBH Mpo, Kr/axMKkH a PToOrm@@®MIBAC J OBI C
MalWwWnHOOGY [LYyIBRBKHTHfOK® KOMaAaT N3 auyi A

YyYEBponein€pweMY pOKBafdy dondxi aiLis s o18a202P
pougiokymMe«kPexw Me HPIpaaiCalo f©B poOnNeinmTibigXOM @Y
Mi KpOoOKBayIBijpa x@eyii fHO A0 HbLOFOE HMOKPOUERBAO
pe3ynbTaTtTunakkiasBeansaba, 3gobyna nicns Kop

AOCBIi Ay, OULIHEHOro 3a 4Y4Yi TKO BU3ZHaAUYeEeHUMV
Tacki npUuHUMON, AK THYYKI CTb, MOAY NbHI C-
HaB4YaHHS Ta T X nojganb Wi ol BDKKBO TUC TADHH A1

3pocCcCTaHHI
3ri gHo 3 pocni agxXeHHam Cedefop (2023)

BNnpoBagunamu abo NnNaHyTb BNpoBagurTMwu M
cuctTeEHanpuknapg, y i HnaHpgii Mi KpoKkBani @
PRKY KBani i kaui n, wo pA[JO03BONAE BUYHaBa
dpaHuyi T Mi KpokBani i Kauyi i AaKTUWUBHDO B 1
kBani i kaui i npauyi BHUKI B Yy cdgepi uundopoeE

Yy C WA T a KaHapgi Mi KpokBani i Kkauyii
podopgaBUui B I 3NPAHBOBHMKIOBMTYBAHHSAM Cou
Kepi BHUKI B YyHIi BepcuTterTiB y CWA BBaxatmw
CTaHYyTb BaXNWBUM e€/TeMeEHTOM MaMbYyTHbBLOIT C

€EBponeVcbka MOAeNnNb BNpPpOBafXEeHHSA MiKDPp
enemMTax, aK : onwunc pe3synbTarTi B HaBd4YaH
3abe3nedyeHHH AKOCTI ; MOX/NTMUBI CTb nepes.i
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OCBi Twn,; Il HTerpauyi 4 y Haui OHaNnbHI pamKkK
Kpai Hax €C pobuTtTbCd HayYyTE@EXHIHH@QHY eipemmw® e
Mi KpokBani i kauyi I MOXYTHb MaT W CHIZDMBIW Wy
WBUNUOKOMY 34006y TTIHO akKTyanbHMUKX HaBMWYoOK
npauyueBnawTyBaHHSA.

Hanpunknapg, B ABCTPpi i B paMKax TMNPOEKT
IQ-DigitS oco6n1uBa yBar a npupai N9eTbCA npodq
TEXHiIi YHOT O cnpaAaMyBaHHSA, BKNYawyum TexXHIi
aBTomMaTwuszauiil. Kypcwu, K I oxonnwwTb Ul
BNpoBapjgXywTbCH K yacTMuWHIa Heedpor MME Kby HOOT
cTaHpgapTtamum | SO, o A[A0O3BO/NNTAE BUKOPUCTO
npauyeBsnawTyBaHHI . Ocob6AMBI CHA QnKBTIEPS
ni gnpnmemcTBaMM, a TaKOoOX akKkpepaguTauyi a Ha
opraHi B.

B YKkpal HAaTWBRHMMOY MPi BHI UAa MOALEeb J1WNLE
20214 pouyi Haui oHanbHE areHTCTBO KBaini
cepeposunwa npes3eHTyBAnNo «PekxomMeHpgal
Mi KpokBani i kKauyi n». Y AOKYMEHTI , 30KDPpE
MOWT b CTaTW I HCTPYMEHTOM T HYYKOTro pear )
bes3nepepBHE HaBYaHHSA, nNi 4ATPUMKY MOOGI N
daxi BUI B. Baxnwuso, Wwo Yy LOKYMEHTI Haro
Mi KpokBani i Kayi nyHeaRrRDRBENY NBPpPBRQBNLWA NN C

Ocob6bnmnBy ponb Yy UbOMY Tnpouyec:i MO XY T
TEeXHIi YHoro npodgi ntw. Ha Bi AMi HY Bi A4 VYH
aKkagemi UHY ni A4rotToBKY, Konenmgxi MatTb
BUPOOHMUTBOMHAaBKaApPBRIW UWUKAAN, a T akoxX
opraHdHi zauyi i OCBI THbBOT OO npouecy. Lle p o
BNpoBapgXeHHSA Mi KpokBani i Kauyi n, 0C o006
npoMuMcnoBow abo eHepreTmMYHOW | HPpacTpyK

Y KOHTEKCTI Hadma@Ima3 opBoo3ir nraag/ay i MO X/l
Ni NOTHMUKX NPOEKTI B cawme Ha 6asi Takmx
baxoBuUN KonNnepx Haptu i rasy mmae yci nerf
- Bi A 3B’ A3KIi B I 3 ni gnpuMmemMcTBaAMMU oo [
KOPOTKOTEepPMi HOBMUX Kypci B Ana ni 4or ot oBK
Mi KpokBani i kKauyi i MOXYTHb oxonnweBarTMWu p
obcnyroseyBaHHdA O6ypoBOro ob6napgHaHHSA, 0 X
cBepaonoBunuH, ob6bcnyrosgwBmamRBAOri gpaBni Y4YHMUKX

Tacki Kypcwu MO XY Thb peani 3o0ByBaTuUEb Y
HaB4YaHHSA, I 3 3aNpaerMRMBeRanasap eI IBMEeHTa

190



CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

Mi cna 3 ap@aiEpeHi®@aYaeceTbCcsd oULiI HIOBaAaHHSA KO

ceptunodi karty, Wo B/IN.3 HHETHE P BMHELKTRIAMHIN T a
Mi KpokBani i Kayui m pO Haui oHanNnbHOTIO €awu
3pobneHo y Kpail Hax €C. Baxnunsesunm KpPpOKGC
MIi KpoMoaynieB Ta I HCTpPYMeEeHTI B T X He3ane
Mi K poKBani goiBkiaiy ine pye gdganmxuti  ocBi T i nos
npuUuHULKUNDAM: B3a€eEMO3B’  fA30K I 3 pamMKOIo K
opi eHTauyi 1 H a notTpeobdwu PUHKY npauyi ; [
| HPopManbHOTIO HaBYaHHSA,; MOX/TUBI CTb Ha K
npo3opi CcCThb i Hapfgi WHI CTb OLi HHOBAHHSA. 3
HOpMaAaTUWUBHY 6asy, i HaHCyBaHHSH Nni NOoTI E
bopmManbHi W ocBI Ti Ta CNpPpuUAHHA akKkapgewmi 4yt
daxoBi Konepgxi MatwTb peanbHUNMN waHc
po36yaoBwn HOBOI OCBI THbOT napaguwr mu .
napTHepcTBa Mi X 3akKknapgamwm O0OCBi Twu, p o6
ynpasBai HHA4 ocBi TOW Ta |l HCTUTYUI aMu, |
BaxnuBo nepepb6badyumTtTunm CTBORQRAHPeamidbpasginix
Mi KpokBani i Kaui n, 3abe3nevyeHHda KBani ¢
aHani TUKNW pfaHWUX NPO pe3ynbTaTW HaBYaHHSH
Mi kKpokBani i Kauyi I—-ue THeX HiNYbHTIiep HAa MiB A
aonnnanomMmam, a I HCTPYMEHTE 1T YyHXOWN /JpeeHaH sy,B allC
yacy. Ocob6nmMBO Yy NOBOEHHWUN nNnepion ue M
ans Bi AHOBNEHHSHA nwaocbKOT O Kani tTany
NnPOMMUCNOBI CTb, TpaHCNnoOpPT. CamMe GaxoBi
3MI H, SOKMYy T TAOMpoeMa Ni 3yBaTuW LKW TpaHCcopmaly

g § d ipuEfis &6 d iHsOjdiE]J- dz

1. Micro-Cr edenti als und andere Fo-Angebote der
der Erwachsenenbildung. Graz: CONEDU, 2023.

2. Pexome wmaBani pio B a AMK eKHOHOSK B a BY kbp &/ g i, in &. 4
CemunyhOHRa wkKk € B.uPHe 3,HH. ICT enaHKKomeiada.uar e HT C T B ¢
KBani p20a uyi 1

3. Council Recommendation on a European approach to micro-credentials for
lifelong learning and employability. — Brussels: European Commission, 2022

4. Microcredentials in Europe: key features and current developments.
Thessaloniki: CEDEFOP, 2023

5. Techni sche Uni versitat Gr WRL:.
https://www.microcredentials.at (0, a 3 8 e p H18.04.8045)

6. Auxilium. 1Q-DigitS URL.: https://www.auxilium.co.at/projekte/ig-digits (o, a T a
3 B € p H18.04.8045)
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7. MicroQuest. I p o € MicroQuest URL: https://www.microquest.at/ (g a T a
3 B € p H18.04.8045)

Mapis HINMKO,
LOMlskzf dzd ¢ Hte] SIsstcO® L ¢

s1 [t c¢cr gBOseEsPpdy Oflsdz ~ cOL
3. r tesesBdYy, L&

OCOBJIUBOCTI OPT'AHI3AILIl OCBITHHOI'O MPOIIECY B YMOBAX
BOE€EHHOI'O CTAHY

daxoBa nNepepgBuuwa OCBiIi Ta nepexumusae noc
yac CBOT OO bopMyBaHHSH T a pedopmMyBaHHSA.
cBi ToBOT OVWIDH RQewmiBInn@B naHpgemwmi: i Ha Yyu4yact
6yB pgob6bpe BuUBYUEeHUNW B YKpai HI ,  AK i ocC
6GakanaBpi B nNi g Yyac KapaHTUWUHHWUX 3axopai B
cmctTemM 3abesneyvyeHHda axKkow Tnpepqnc3rBa® ntead 0P Y

npausax . CbOr opgHi npeagaMeTOM AOCAHAI AXEeHDb
yMOoBax Bi WHKMW, opraHi s3auyi g O0CBIi THbOT O TNf
PekxkomMeHpgaui:i T a MeXaHi 3MMu 3abes3neuyve

OCBIi THbOTO ROPOHESYTARMNMMA 3aKOHOJABYUYMUMMU
YKkpal HNU «[llpo o0cCcBi TYy», 2017, 3aKoH YKpa

2019;Mpo Ui ni cTtanoro po3BUTKY YKpalHW Ha ne

dopmMyBaHHAHA dbaxoBOI nepeagpB@wBacTOTHI
eKcTpemManbHNUX Y MOB, nepwnmnm Habip daxos
2020 pouyi , 3 1 BepecHS BOHMW nNi WK Ha
naHpgpemi 1 9COVal 2 4 nwtToro 2022 pokKy
npoTuW peCpPpD/OMKAa Hanana. OcBiTa He ©6yn

6yno yxBa/leHO PpiWeHHS WOAO MNPUNMUHEHHSHA
OCBI TMW Ta OroONnNOWEeHHHA KaHIi Kyn Ha pfgBa Tn

Hagano pekKoMeHAgaUui T, GERPIAXWBYFOMIN MEANIN 3B
Bi AHOBNEHHAM npouecync@ammia,H HEO B yjoecprearHtl
ocCBIi TMW Ta nepcoHan BIi A pus3IunkKi B, aK i N
6i nbwocrTi 3aknapgi s ®MBO pos3snouyaBcga 14
dopmarti , agxe 4epes clBId Toay naimmH e B 0T |
JOCBIi A, HaB4YaHHS OHAMNamMmH, ane nocTtana np
3B’ A3KY 8K 13 BuUuKAapgadyammwu, Ta I 31 CTY
Benunucsa akTWUBHI nNGor#meBs K igidak HxgwemBeg BUK L
bepes3Hi, a BUAWAM Ha NoyvyaTKy KBI THA, Of
6yno yxBa/JileHO Ppi WeHHH nepeHOCUTU 3akKkin
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Bommncpka 06macTe: 3 D

B JlHinponeTpoBckka obnacTs: 14

i 9, : &
JloHenkka obmacTs: 24 XnensHnueka obracts: 1 B

Yepmizenska odracte: 1

e TMosrascbka obnacts: 10 ”

Jlyranceka obuacts: 13

Yepracbka 0b1acTh: 2 D

3 3anopisska o6macTs: 1 KITiB: 3 D

KipoBorpaceka 061acTs: 3 D

Binanmneka obaacts: 4 D

XepcoHchka 0671acTh: 15 Isano-DpankiBcbKa 001acTh: 5 D

Onecpka o6acTh: 4 D

JIsBiBchka o6macts: 1 B
Miikonaiserpka o6macts: 1 Bl

Pirnencrka obmacts: 1 2
Made with SankeyMAT(

Puc. 1. Kisibkicth nepemitijennx 3aksaziis @I1BO uepes pociiichkky arpecito
(mani 3 €/IEBO Ta BigKpuTHX HKepen)

YKpai HN. Tak 4Yyepe3 BiWncbkKoOBIi 58I B3agaaigiv
OCHOBHoeMNMyHE®I®bL K a, JlyraHcbKkK a, XepCcCoOHCbLKa
Ha pwuc. 1. HaBepjgeHo, Kyaun ©6ynnm nepeHec
®MBO 6Gynu nepeHecCeHI B OHinmponeTpoBCObLEK
pPpi BHOMI PHO Ap aixoMiBcCTiMWiaTtepuTtTopil YKpal HN
npumi weHb Ta 6a3un po3Mi WeHb 3akKknapgi B,
CTyAeHTaMun Ta BUKNajgadvamwu, TOMY Hacawmnm
aAani noymHatun dopmamygeart Haio oxpaepBRITHAGK e M ¢
EAVHOI CTaTUCTUKKN Nno YKpaiHI woapgo cTyAna
3annmwumnmnmca B OoOKynauii, 4ym O6YyNnN BUBEe3eHI

Mepep 3acTynHUKaMMu 3 HaB4yanbHOTI poob
KOMTeKTUWUBOM KGI>RBOMRILAEOYA®T HPYKY BNpPp@cTa B
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

3afgawanyck HaB4YyanbHOINIO npouyecy. Hacawm
bdopMaTOM HaBYaBHNNIbHE@N BEC K, HMMU po3yMI €
dbopmar € HaWkpawumm Ha AaHUN nepmvag. 1
pi weHHAaM nepgarori yHoi pagwn NPOBOAWUTMWN HaBE

OCHOBHE 3aBgaHHSZ4 aonsa KepueB HMa QP & AT Y3BE
6be3neknm Ta 3axucTy 3pgo06yBavi B, BUK-Napga

cuTyauyiimn T a Bi NCbKOBMWX KNWBHOTao Hbaensanreoy
OCBIi THbOTIO npouyecy.

Ana nNnpojpoOBXeHHA HaBYanNnbHOINIO npouecy
npaBUMNbHOT pekKoMeHAgaUui i, noTpi 6GHO BMUWKDOCF
Kepi BHULUTBO MO Xe po3rngapgartwu BIi ANOBIi AOHC
neperngapgaTtun GopMu nNpoBefjeHHS HaBYa/bHMWN:
®MnBo He MOXe nepepgb6bauyunmTn ycixXx BUKAIWU
OCBIi TAHM B Yy MO B a X Bi WHWN. ana e e KT UnNBI
TOBMUMMU NOCTI MWHO, B3 @b nmpa (pH a My a/aBHia
arvm BCI acnekTW nNi KNyBaHHS NPO XWUTTSFS
3nNeKwu Ma € 6y TMW! ni AroToBneHa 3a3paner
Tyaui ax ab6o nnaH 3 6e3nekun 3aknapgy ofF
Bnnumue Bi WHM Ha MHTMBY aWOBKHIIMBDEZKMaMHaBua
€ AOBroTpwusBai”ni Hacni AKW AN OKPeMUXx
MMNW CTUKaAawWTbCcAa 3a06yBauyi ocBi TM Ta o
A KOHMANI KTV, € CKnapgHum 3 aBpapuwopmy.
any, opraHdHi zauyi am i rpomMmagam HeobXi A

TepuTtopi ax, o nocTpaxpganun BI A4 KOHG
|l WHEHHS CcuUCTeMWU OCBI TMH. 3ab6be3nedyytrywu
aTun nwapamM KR@A@BMABUC BMKMWUKW BIi WHKM Ta no
pouBi Tawye MaMnbyTHE.

0O o 7
jab) X ® W O

— =

O™ W I KW N2
£ 9 T

sfdMmsS odSiBtedMmilsOdzeds HYJ 6] dz

1. bByasak B. M. , bByansdak B. M. CydyacHa
npouLuec B yYyMOBax BOEHHOIO cTaHy B YKparl.l
nepgarori yHoro ni gaBunuweHHa4esani i kKauyi i

2 . KBi Tko H. M. , XpeHoBa B. B. , 3axeé
3MEHWeHHA KBani i Kayui NHOro po3puBy B VI
27. -1G. 1

3. NokwnmHa O. , I nAr.wk o K ®a B u elwkyop n@ .o, M
Hi konbcbka H., Wnapwuk, O. OpradHi sauyi =
MIi XHapoOAHWX oOpraHi 3auyi n. YKpai HCbK#uN n
18.
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4 . Moni THkKa Ta MexaHiI 3MWU peani@a@UI T IiCH
YKpalHMW B yMoBax BIiWHWM Ta ni g 4vyac nMNoBC
OpxXenb, M. BolhuyueHK O, 0. MeTpoe, 0. nnrt
UepBOHa, O. BynbeBi HCbKa ; 3a peang. C. K
BUWOT ocCBI Tami HHMA T H2 0Y2k3p. 128 c.

5. Pailca . , bBoryta B., Har opHAak, C.
yMoBax Bi WHKM. TMNMepcnekTusun Ta i—FHHoBauyil

Bipa BYTIP,
Gzt O yYydeddztsots™ Ctsdz ' > =~ ° d3° 1
s1 [t ¢r gRO=dsPpidy HY dOwWlsd
Mapis BABAUY,

LHBSBEZo Oy tsfme ' Isd M jy Odzr desfls® 161
s1 [Jt1 crtwsesdy §d2 WOmRtsad?
B r tese €@y dz0

AKTHUBI3ALISA MIBHABAJIBHO JAISIJIBHOCTI 3I0OBYBAUIB OCBITH
IPU BUBYEHHI ®I3UYHOI TA KOJOIJHOI XIMII

O6’ EKTWUBHI peanii PpPoO3BUTKY Haworo cy
CBI TOBOI Cni NbHOTW BMUMArawTb Ni ATr oTO0BK
CyyacHUMMU ydABNEeHHAMW nNnpo [i nos.i CTOCY |
CTIi WMKIi CTb @BT KWOMIOBIAXH KKYOPE H L i T

fJocBi g 6GaratboxX BUKNnapgadi B nokasye,
Bi ABiIi Aye nepuwy nexKkuiw HOBOI ancunmnni HNU
HeobGXxXi aHOro pAanda npodgeci WHOT A1 ANbHOCTI
HaB4YaHHS4A mpEQmeEL a6 ABI AyBaHI CTb. OgaHOM
nobypagoBaHIiIi 3a OAHI EW CXeMOKW, He CTUMY K

AK WO nepepg yuynTtenamm WKOMTWU BaxXunuea
npooébyantmn 3auUil KaB/leHI CTb O o npe/agmeda,a,
ocob6bnmBOoO Ha MNoOYyaTKOBOMY eTani BUBYEHH.
3aknapi B @GaxoBoi nepeagsBunworl OCBI TN CT
ocCBIiI Twn 3 06’ eKTa HaB4yYyanbHOT O B MHIOATBOY |
npouyecy. AKTnpyeT HaABB@PMALMNDAaX 6e3noce
3gobyBavya OCBI TMu B nowy-xkKy Wwnsaxi B i crT
BUBYEHHSHA KOHKPETHWUX pgucuunnniH.

AKTwnBi 3aui a ni3HaBanNnbHOT A1 AAbHOCTI
npuHUMOI B, 3acobi B, bopM™Mb H@BG@WHZ,0 SBH
aKTUBHOCTI . MnTtTaHHAa akTuBi 3auyil HaBYaH
HaMaKTyanbHI WKNX Npob6GNemM cyuyacHOT neparc
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

®i 3 MyHa Ta KeopgR@aHAaA 3IXIPYIHFOmaAaMeHTanbHMN
3NOYMHAE X IKWI UvHayil GryiTmHIbOT OB haX 0B OT 0O MC
MIi Y HMX TexHoOonorimn T a I HXeHepiT. 3Ha
noi AHOT X1 Mi T HeoObGXIi OHI aons 6F Nbuw
|l EHTOBaAHWUX AuUucuununni H. CboropgHi cKnap
I TKU, AKI npumuxoadaTb HaByYaTucga B 3akinée
ABNAKWTbL | HTepec pg\arxXiymieyoHnmo BHN CALKAOTM
BaHO Tak ©6GaraTto TaeMHOT O, yapi BHOT OO
30BCIi M i HWKHIKXBMI 8T BAKRaAMNNX «Xiomiya
en BuUuKNnapjgayawmwu nocTae 3ajfauyme Tnooau ysk,
MmoMi B i 3acobiB-NEagmaBasBHOI A8 AR
| TUW NpPUW BUBYUYEHHI Ui el aguncuyuunnni HM.
®i 3MyHa i K oJi®md aal/aH Xd Mii HT erepoBaHO 4
odpeci NHM M cupsa MayaBIAVHEBH AMMi.3 HaBa/lbHOT A A

CBIi Twu H a 3aHATT AKX i 3MYHOT T a Konoil A

o6bnemMHOrNro HaB4YaHHSHA.
Y Teopil M. | . Ma X MHTHGIRL& KT 0@ /1 EOMHIEB U HB

aByYyaHHS, B SKOMY MNOEAHYWTbCS cuctemar
TYyAeHTiIi B i3 3aCBOEHHAM T OTOBUX 30060YT:H

® = 4 =<

ypaxyBaHHAM BMU3IHAUYEHHHA MeTUW W NPUHL]L
ROAaHHA W ydyi HHSA, Opi EHTOBaAaHWW Ha dqop
YyAEHTI B, CTi AMKOCTI MOTMUWBI B HaBYaHHA
i 6HOCTeEeNn 'y xoAai 3aCBOEHHSH HU MM Hay K
TepMi HOBAHOTIo cuUucTemorw|[BpobNneMHNX CUT
OT xe, npobnemvMye GdHRABO@EIHEA naHULLra nnp
KepyBaHHA Ai anNbHIiCTK 3006yBavyi B 0CBI T
ob6newm

Bi nbw pgoui NbHO BUKOpUCTOBYBaAaTW nNpoob
odpeci NHMM CRP A MYyBIayHTHbSA MM OC U N OB a T U I HT
odeci 1. Hanpuknapg, NMPW BUBYEHHI TemMwu
X H a NoOCTaBUTMU npob6bnemHe 3aBAgaHHSH «
KinyBaHHA ©O6eH3eHYy eTWNeHOM B TnNpPUICYTH
akuyi’i €E NPOTi KaHHA 3HaAa4YHOTI Ki TbKOCTI
XHa BUKOpUCTAaTKM KOHULEeHTpPpOBAaAaHYy <cynbda
TUBHI CTH) abo ekcTpypgpart anwomMmi Hi X
NeKTUBHI CTH A0 mMpawloaeDE HwWE&aKaeT adyos B
06Xi [oHO obpartwu Katani saTtop AN A NpoE
YHTYNTeE». Po3B’'a3aTn npobébnemy 30006YyB
peBaru T a Hepgoni Kwnu TBepAaunx T a pi 4K

196



CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

anwoMi HIi W Xnopuay Ha HaBKO/MMWWHE cepepnos
eTeporeHHNMXx KaTanis3aTopiB, KOHCTPYKLUI V

CyyacwaHgaeTMOCTIi NHHNFO QY mal'DG M IBOC B AR MBE
epen HUMUM HaBYaNnbHWUX 3 awvelHHsS . H AHE®ri or b M.
eobXxi o HO aMH&/OWB3 B mia@Py 4 JIMOBHOO JOATKYI, 8 4 B Y
OCTAaHOBKOIWW naHLWXKa npob6bnewm, NMPOBOKY
hPeK TUBHUX NPUMNOMI B akTunBI3ZznaOLOiyiBaARIEB H DK
pninkdeTond NOMUCY PEAEYTbL NPNADEMY B TOMY
oyasayagaeiTbCcad pAaj TBephaoXeHb 3a HOBOK
AobGyBaudYino®ICBHITN OULI HNTMN K Bi pHiT,a Ta
6rpyHTyBATIBOBHAE AN OBBAMOH HDi. NP O C T O [BM EIHITB,0 [
KMin 6Gype niagarTsBepapxXxyBaTtTunm abo 3anepevyyas
dopmMynweaTtTu Tak, Wwo6 uUYuumTaHHA 3POBYBW Y I
CBI TMW MNOBWUHHI 3actTocyBaTtTun pgopaTKoOBI o
woo6 BUMWUTMKU Ha Bou GriBpe propkaeBHUHEL] H20] T.

Mpunin«keToa NOMUINK OB XPAECYTAOKEYHBbA T U npwu

JOMAaWHBLOTINO 3aBAgaHHA. 30O Y A aw AMAHVEDOCET P B4
BUBUYNTWU HOBMUN MaTepi an, a noTtiM 3anpon
Hanpuknapg, npumMm BwWEIUMIHHH A TreepMOAMHAaAMI K a
TBEpPAXEeHb «Ki nbkicTb Tennotun nepe
HY TPi WHbOT eHepriia i 30401 ANCHEeHHSH p oo6C
tcOoddzt dzgj IkeolitcmpidozVM e TennoTu nNnepeimaHO]
Mi HY BHYTPI WHbBOT eHepr il i 30i NCHEeHH
MnamMmmMesXx Honori YyHe ob6nNnagHaHHA Ha Xi MIi UYH MU
I OKPUNTUNUX TepmwmogulHtaa didz'nde] clsed etexHwyejndedevi : 4y
6nagHaHHSA H a XI MIi YBBUXYJHORMAB|C ME M@TOB a
eEepMOANHAMIMHUMUX CUCTEM

AKTunsBi sysartmu Ni 3HaBanNbHY AKTUBHI CThb
ONOMOTIOKW MNPOEKTHOI TexXHeaowcTémallpaByu a
Kol 3po06yBauvyi OCBIi TMW HabyBawT b BMKODHE H
pakKTMWUYHUN-RpPpGAaBHI@AB b HAKI NnocT YmYYHTOY EYTCLKC/AA
0
Y
|

-

O O M O w33 ®m 3 xT 3

- O m O w ¥ w

3nyi Aax neparorikum nparmMaTtusmy («HaBU
N UbOMY A1 ANbHI CTb 49K pi3HOBUAL TBOP
akTmnanuwemmy fdt
Mpun 3acToOCyBaHHI NPOEKTHOI TEeXHONor i
CBIi TMW [O NeBHOIT nNnpob6newmwu, wo nepepgobauye
epe3 MNPOEKTHY Ai ASNbHI CTb AEeMOHCTPYE 0
7
H

O 3030 n o

pi WeHHSH ne@gGaemae, nep ogHOro 60KY, He
aHb Ta YMiHB 3 pi 3 HMUX ranysemn —-Hayk

w W< o
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oy}

MNKOPUCTAaHHA CYKYNHOCT.I pPpi 3HOMAHI THMUX
po6bnemMHNMX Ta I HTepaKTuBHuUX.06GamMyg, TeBy
peanbHOrIo XuUTTHda, AKa 6ypgpe cTtumynwBatTwu i
Mpunknapgowm MO Xe cnyrysarTtwu AOCANI AHWLUDB
YNnweHHSH BOoAaW» (Tema «CopbUi NHI NnpoLeé
nacTtTusBocTeE 3aranbHOfLOCTYNHMX cCoipb6eH
NTUMaAaNbHOTI KOHCTPYKUI T BnNacHOTNT o i Nb Ty
a BM3HaAa4YeHHSHS OCHOBHMUX "ekcnnyataui WHMUKX
MpuknagoMm Mi HI AOCNI AHMUBKOTIO TMNPOEK?T
«EpekT TuHpanga» (TemMa «BWM@atTOWBHAXKTOI KOGIO@XAO
BNANWBY UYWHHMUKI B, WO BMU3IHaAavYawTb TMNPOXOMALXE
FoBopsauYM npo BUKOPUCTAHHSA MOXNUNUBOC
akKTunuBi 3auyi i Ni 3HaBanNnbHOT A1 ANbHOCTI 34
PONb | HCJOKPOMWBYLHIIiMKHA LI MWHMWX TexHONOTr i .
3acTocyBaHHA4 pPi 3 HMUX 33aacnovbci iBB , H aBBiY[aeHC
npeseHTaui n, nnaTtTdopm AnNda cKnapgpaHHSa i
Ni ABUWEHHSA MNO3UTUBHOI MoTuBaui i oo BN
3abepBaewKTUBHY Ni 3HaBaNbHY A1 ANbHI CTb
MWUCNEeHHSA, TBOPUYUMUX 341 6HOCTEN I GaxXaHH:
cnpusae dopMyBaHHI AaKTUBHOI no3unmuyi i
| HpopmMaTmnmsoBaHOMY cycni nbcTBI [ 1] .
BHaAaUYHNUR BNNWUB HaaKk T M B BIH@ BB N1 b3HAYOo 6y B a Y i
BUKOHAHHHA AOMaAaWHI X 3aBgaHb. JowmalHI 3 act
Lo B CBOW 4Yepry 3MOXe ni ATpunmMmyBaTMU It
Hanpumknapg «..l0 € HaWNb6i NbW €eHepreTuUUYHO
3'"T CXKUAU naon Bama Ly Kpy abo BUNUT MU ni Bni -
epMoOoagunHamMi Ka») ; « .4YO0OMYy BMU BIi guyyBaeTe
noy? (Tema «KoneratwunusHI B/l &YX TMIBLOKIT i
npunmmMarwTbCca MOMOAAK i 3 3 aalN’'KsaTBOIBRHHK TCH Qo5
TakKuM UYUMHOM, 3acToOCyBaHHSa @eyacwux 4a
aykKkmn, pPi 3HOMAHI THMUX nepgarori 4YHwu X T eX
aB4YamibHWwWaBanbHOI A1 ANbHOCTI Ha 3aHAaT
03BONAKWTDL @By Bialr MO QB I3TAM NO3UTUBHY I
a CTiWKMN i HTepec A0 Aucuwnunni HM i Ma i €
AKTunsBi 3aui a-ni saaBanbHOI A1 ANbHOCTI
cnpunatTmnme QPOpMyBaHHIO KOHKYPEHTOCNPOMOXE
HaybBaTW 3 HAHHHA, HaAaBUYKMN, MOTMWBOBAHOT O H
TAaKOX BTIi/NNeEHHKW OCHOBHOTIO MNpPpUWHUMUNY aHp/f

=

- O W O

o T -

- I T I
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H a B 4 a Nensscholag sed vitae discimug —yymmMocsda He [N14A WK
XNTTSA.

sf M odSEtstedMmMlsOdzed s HY j toj dz:

1. TyseHko O. M. CydyacHi TexXxXHoONnoOrii H é
cTypedwtyi xidgmi i Ta dapmaui i nepworo (6acx
Hau:T WHV. | . | . MeuyHMKOBa, 2021. 42 ¢c.
2. Kypunnbuyunk | . B. MeTonawW i MNPUNEHWILTaK:I
YUYHI B: MeTOAMYMHMN Nnoci o6bHMK. Pi BHeE: HML
3. MaBsBneHko B. B. MeTtToaun npob6GnemMHOrN o Has
H a yrnke. [ . 36. | HCTUMTYT i HHOBALUi WHNUX TexH
ocBi Twn i Haykwu, AKkapgeMT AMUMIB@HaP 0 AKHpoe
nepgarori kKun, Kuni B, 2014. Bun. 81 (cneuye
4. WeBUYyK Cc. C. Peani 3auyi 1 cyyacHMNX 0 C

nNi grotToBKY (dGaxiBUI B chepimednbgnyHAKRY BIDIK
Bi na LUepkBa: BEI HMO ABH39&«YMO» HATHY, 2 C

Jeca INIBUUIIIHNH,
9dC dZzOHOY oadhts”™ COLjeBt' ' yYydqeddazsets' ¢
1 Or dMisz ulEs Bdgdy ' € Sl jsn dig EOd Ydese s W ORt
IMoaina KOC,

MiskH j dlsC O-1dtclekf Al M j y' C
029. wdWstedzOy"' 2 dzO0, Mt B alD
Bitaniii FBOJIOHHUM,
MiskzHn j dzls @tztfd vpws M jy' Odz' desfyls® 1
Cocif 6 b gaseBE tctso Odzg' Isj - dzsdztsc
3. 1 to swie@ ydzo

OCOBJIUBOCTI CIHIVIKYBAHHA 13 ITPAIIIBHUKAMUAU
3 IHBAJIITHICTIO IPU 3JIOBYTTI NPO®ECIMHOI OCBITH

I IPALHEBJIAILITYBAHHI
Nogwnw 3 T HBanNi oHi cTKW MalwTb Take cawme
MalwTb | HBani AHOCTI
MfpaBO HaoOmPp&a&LW OCHOBHMUX nNpaB NWAUWHN,
akTammnm i UUHHUM JEXPAQTBCMKNBMOB@KODGIDNP IE

MalwTwaMiHOHI CT b .

bymeka nwagunHa, Awg mpegn@gyawBani gHOoCTIi ,
Bci rpomMmagaHun YKpalHWMW MawTb pPi BHI KOHC
nepejjg 3aKOHOM. KoxHa nwoagmHa wMae npasBo
3apobnaTtTum TOOGINpaAaBeKNTAKY BOHAaAa BI NbHO

199



CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

NOroaXyeTbcA.
OcHomBmpaBa rpomMapgsaH y cdepi npaugi

T Bi nbHUApPBKEIKC p3ia,H ABTLA W po6OTMW;

T poboTa 3 onNnnNHAWMWYE NPaE LB C HEHB B eMini mMae

po3Mip

f Bi gnouyuMHOK BIi ANBBI gHOpOAOO®OHBAaB®ODMNAaYyBaH
1 3popoBi Ta 6e3neyHi ymMoBUWU npaui ;

T o6'"epgHaHHA B nNpodgcni NKW pOIyas IBX PK QUK o M is
1T matTepianbHe 3abe3nNnevyeHHSA B nopanky c

pa3i XBOpPOOGW, NOBHOpP aLUaed30[ a4TAaHCOTCKTOIB;0 1T B T P &
f matTepianbHa pgonomora B pasi 6e3pobi T
f 3BepHeHHda p[O CcyAy ANA BUPI WeHHSA 1 HAOW
T 1 HwWi npaBa, BCTaHOB/NEeHI 3aKoHOpfaBCTRB
Mi XHapopagHa cni N1bHOT a, YyneHoM HAKOT be W
Ha MeTi AoOoNMOMOTTMW nNAAM 3 |1 HBani gHi cT1HO
3annwaTtTmnca B cycni nNbCTBI Ta MaTKWU Hahnexi
nporonouwymwTb pi BHI MOX/TMNBOCT I y 3po06yT
npodeci NMB LI NimpageBnawTyBaHHI , 3aWMHATOC
MpayeBnawTyBaHHAa NWAOWHW 3 T HBanNni goHI C
060B' A3Ki B HaAaWTOBXYETbLCA Ha HU3KY nepel
TUM, AK OpraHi 3oBaHO poboTy, Ta 81 ctTmoa
umx niopgein.
B oOcCHOBI HeraTtTuMBHOTIO CcTaB/NeHHSA A0 10y
Ta ynepepgxXeHHsa, d9KIi MawTb Mano cni NbHOT
Tpy oHOLWi y npauyeBnawTyBaHHI noagnHun 3
nob6bowBaHHAM po6GOTOAa@BHLI3BLONDOMBO AT AIIpa@,L i BH
Ha BMWKOHAHHI cnyx6oBux o060B' A3KIi B.
MpoTe B 6arartbox BMUNnapgkax npauyi BHUKU 6
Topasutw npob6bnewmwu, I Ho A m 61 Nnbuwi . Mpwnkr
«HanpyXyBaTuUCAyYBaRHPOOPYLOBHXOUCLMUN-AI HO
BXMWBAHHHA CNUPTHUMWU HanosMm, HMU3IbKaAa nNpauye

YaBneHHAS nNpo «b6be3npobnemMHi cTb» Ta BUCOK
i HBani ga (Nopi BHAHO 'wBacC/THL b3VHIA Y3H O HIBeg/ei 64 H
HepgonNi KW NPOABANAKTbLCA NMWe 4Yyepe3 MNEeBHUN
MOMEHT YyXBa/leHHSA Ppi WeHHSI WOoOAO 3aNOBHEHHS
i HBaAaNni AHI CTH 3aBXAW B W Ha X blCidHEBEHLOW A@MTP C
|l HBani gHocTi . OpHakKk HacnpaBpAhgi nNnpob6Gnemn T

3 i HwWworo 60KY, pob6oTopgaBui YycCcBi AOMNIKKT
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3aflexXxHO BiIi A4 XapakTepy 3axBOpHBaHHA Ta

npoxoauTwBOMEAMKRBY eKCNnepTHY KOMICI W Agn4
npoyuec nNnoTpebye nepebyBaHHA B cTaui oHapi
KOnNnwn came nnaHyeTbcAa nepebyBaHHS npauyi BI

npaukiBeHn 6e3 BCTAaHOBAGKAOIN QBAGE IT YyCCNyTaHY B
cnporHosysBaTwn.

fJocBi 4, NepeKOHYE, Lo AP aumpBaHR/A K M &€ | CHIB.
MoTuBaui b fO 36epexeHHA poboTwn, Hi X 1 HI
Hagiuiui Bi O 4amMd IWMMB YN i 7A@l pME G LI 3 DMK 18 AISIH MPiio 6 «
Mpaui BHUKW 3 | HB &/BIKAHAIAGYT TOb UMD IBY p HY LWIE B O 10
ANA HWUX 3N @EOTH30a HCIOLI aNnbHI KOHTak TEN Bia Xeiay
BIi WNMMU, HIiX ANA |1 HWMWX nNpayi BHUKI B nNi gnpwu

[¢¥Hd L ' dzoaOdz Hdz Mis¥ sy ks BRI IsO¢ dd&d
Codzh wehts fted fteOyj o dzOh Iskze Odzdz otOnlzo
fsmMisOoadlsdmw HB ' HBGSKGkE {tesWjm &z’ myw
ftcOyd 9 zOh Iskzo Odzedey &P L EBHdISE, O 2 ° dzh
By &zd o * Mlis mMoststej Odz' L Oy* sO© ¢COt' ' t.(d, |
Ndlslsw Issh 5.

Cni nkKyBaHHSA |13 nwabMM 3 1T HBaAanNni AHI CTH

JacTb 3MOTY Hanar oeqMMTTHAY ekpEMYTHIiBKHa/L ITH K30 [
o | SdzsoddgjH d 20, O dzj Cn'i B ngzgen@de'BradzMMI$ 3. N K
Ni oHI CTHO NOTPpi 6-APRMMaAaKHWANKM npayidbs/ KK O M,

i 3i 0ONOri YyHMXx OOMEeXeHb, SAKI 3yYyMOBMNWITDb

AK Wwo Bwu XMNopUoENTOEH y B a T U cCBOKW pgonomMory,
NOAWHN, Um BOHHhamMiaf anoepfApPpHALO O Bawa pgc
nwoagunHI Ha 11 1 HBani aAHi cTb 63 nNoTpebwun.

He Tpeb6a nosoagunpwcsipaagbBawmxrRaBa i 31
PO3YyMOBOI Bi ACT&RIycCcTHoA (mKmewa,m FPpBepTart.l

I MeHaMun ToOWO) .

Po3mMoBAagw04YMN 3 npaui BHUKOM 3 I HBaAanni
be3anocepeagHbLO OO HbBLOT O, a He ocob6wu, LLL
XecToBOIT MOBW, SAKWUW NPUCYTHI W Npu po3mMcC

Bi 30K, —lK@iWwaa@THeEe JOTOPKAHHOTIO nNpocToOpy
i HBanNi AHM@A BABIBOGK WO CcCnNuUupaTtTunucsa Ha NWOANHY

Y cyyacHoOMY i HbopMaUui MnHOBWY O GogrEpaix -/Bre Dy
An3anmnHepa, axi BuyusisndpopmaGkin mepopoBEepa
HOIT @ro@oro KOHCyAnbTaHTa TOoLuWwo. Le pae 1
YBAOMY . LWlonpaBspga, Taka HapoMHa npauysa H
nwogen 3 I HBaAani oHi CT 1. Tomy po6oTopgasly
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axopni B, a 6 W a gnopvaHUMi KBWH W BB 11 U cebe yacTWu
ONeKTUBY.

11

s dmMtsS odCtsted Mis Odzd HY J toj dz:
CtatTta 4 KoHcTuTyuii YKpaiHMU

CtatTta 43 KoHcTuUuTyUui i YKpaiHMU.

3aKOH YKkpaiHWMW «l[lpo OCHOBMW cCcoOUlI anAbHOI
3aKOH YKpailHWMW «lpo 3aMmHATIi CTb Hacene
KoHBemHma AaAnpaBa |1 HBanni Ai B.

6. Employability: a resource guide on disability for employers in Asia and Pacific /

o r N e

Debra A. Perry, editor. — Bangkok: ILO, 2007.

Jlecs I b,
Csdzso O yd ¢ dzso 56 Z0gOd$z fis' O'te ddig k= ) H ‘¢
s1 [Jt c¢crtsesBdy’! ¢ PN SYOr &P
I'anuna 'AJIBOBAY,
9 ¢ dzOHOY yd ¢ dzs o 'z d§OiER ' I tc' dzd iy iz it
s1 J{t ¢crwesesedy’ €2 WORtsad?
Mapisa I'OPAJIb,
9 ¢ dzOHOY yd ¢ dzs o 'z d§OiER " I tc' dzd iy iz it
s1 [Jt c¢crtwesesedy’! ¢d2 WG tieed 2
6. T to SISE @ udzO

MOTHUBAIIA SIK TPOBIJHUN ®AKTOP
E®EKTUBHOCTI HABUAJBHOI JISJIBHOCTI

Bi powmo, Wo OCBiIi THA Ai ANbHI CTb nNi ATpPpMU
BM3HaAayYaeTbCcCd MOTUBAaAMU, 3HAHHA AKWUX HeQa
HaBYanbHWeTry . npMae npWwWi NHI cunun. | CHY WOT b
Ta | HWi MOTMWBMU. EdeK TMBHI CTb HaBYaHHSH

Bncoka wmMoTumBaUui A MOXe Bi girpaBsatTu [
Bunapgky HegocTaTHbBLO BUCOKIMUX cneui ani
HepocTaTHLOINIOo pes3epBy Yy 3po06yBaya O0OCBI
i HWOMY BUNaAgKy KOMNEHCATOPHWUN MeXxXxaHIi 3 M
pi BeHb MOBHMUX 3 i 6HoOoCTEM He MO Xe KOM
HaB4YyanbHYy MOTMUBAaALULI O, ei NTPNABBREMTMUMNAOMBMUE
OCBI THbOT pAi ANbHOCTI
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PesynbTtTaTtwu, AKUX nwaunHa [A8dar% e ayl eokB
Bi o 11 | H-B0&01r8k My Mmoa ne o B, K I Mae USA NI
NOBOAUTUCHL BI ANOBI AHUM UYUHOM.

OT Xxe, ycniem HBSABHABETI 3pob6byBaudi B
nnwe piBHeM 3pai 6HOCTEeN, a W MoTwmBaui €10
3gpobyBavi B oOCBIiI Twn € i Taki , XTO MalT
3ni 6HocTen, ane 4yepes3 CUNbHYY MBOMIEBaNLAI
3HaAaYHMUAW ycnix. Nwoagun, 4aKi MalwTb BWUCOKMUIWN
MoTwuBaUui T, BIi ACYTHI CThb Il HTepecy Ao ocC
HaBYalNlbHUX [JOCATHEHb 4Yepes3 HWU3SBKUN Ppi.l
3agobyBadvi gWICBHAWMATBCA OAWH BIi A4 OQLHOFO Cé&
XapakTepHa BHYTPI WH A MoTuBaui g, BOHMU
BUCOKOMY pi BHI |, Opi eHTOBAHI Ha oTpumMa
NnpakTuWyHMUKX HaBW4oOK. HaBYyanbHGCBIMMT MBI
nepeBaxXHO 30BHI WHI A, CMTyatTmBHMUN Xxapack
noradHe HaB4YaHHA, He BTpaTWTKU cTUNneHAI |
Pi BHAMNU NPOAYKTWUBHOCTI MOXYTb MaTWn pi 31

Y @daxoBOoOMYy KonepgxXimxpgpeslyHIeH RS | B0 BWALYM
ocob6nmneo BaXNuUuBUM, OCKI NbKMW ni 4Ar oT o0BK
HadBHI CTb nNpodgeci NHNUWX HABWUYOK Yy HUX BIi

BenmuyesHYy ponb Yy npodeci WHI W A1 ANbHC

PO3pi 3HAKTb 4Y4OTUPWU NPOBI A HIC Mio/TKpyeBOAMH:
T a AOMI HyBaHHI . LUlo 6 BUKAMKATMN 6axaH
apakTepucTunuky ocobunmecrtocrti 3pobyBaudya o0
notTpeba OHOB/NWETbLCA, a CTYy[AeHTU KepyuwrT.!

Buknagady i HO3EeMH@AKUNNMO BWMKXIAK@AMNO ®WQonbe
NOBMUHEH MaTWU YABNEHHSHA NP0 CTPYKTYPY M
30KpemMa npo noTpeobW Ta BiIi oNOoOBIi AHI MOTMN
Kpim ToOT O, Mmomy cni g cTBOpHBATW Y MOBM
BUKOPUCTOBY, UMK iIMEITXO jalk Ty ani 3ywTb Ta pos3

BaXnmBuMmM MOMEHTOM € CTBOpPEeHHSHS cCcuUTYya
gfonomMarae 3pgo6byBBavyamM OCBIi TUWU HaB4YUTUCSH
TemMu, aAaKTUBHDO npnegHyrwyYumMcbL A0 aHTaB Y@BI® Il
HaBMWUYKNM CcNi NKyBaHHA | HO3EeMHOKW MOBOIW.

BBopagauwu Bi ANOBI OHI TeMun A[nA 06r oBOCF
rpynax, e noTpebywTbcda cniBnpauyd-T1a |
KOHGMpepeHUi T, poO3MOBMU 3 HOCIi aMMu MOBMW,
3 apob6byBauyi OCBI TW 3anydyawTbcsa A0 Ccnhi NKYH
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

FfoBoOpAYM npo HeobXIi AHI CTb 3HaHbL, C
obuncta noTtpeba B NOPi BHAHHI 3 npocT
Ha reHepye akKTUBHWUN, p[OBIrMWU I BNEPTMWUI
3a40BO/1THIHTPEIDOY B Ni 3HaHHI , cni f M a
MPONOHOBAHI Ha 3aHAaTTI , MOBWHHI Mi C
odeci NHY oOpieHTaUI W Ta po3wumptwBaT™H

pnMae HaBUYa/lbHI W A1 ANbHOCTI & ayaBy @M
Ka3HWKUW. Buknapgadyy BaX/JIuMBO 3HaAaTwu, Wwo

UMM BeNnNMKe 3HayvyeHHA HabyBae popaTkKo
X e BUKOpPpUCTOBYBATMUCH BUKNnajgadvyem ANA
obyBaui B oxBU TW.aLIBHMxBEIM&EHI CTb ManoyrT
Kpas.i npuknapapgwn, bakTunm B T anysi | HXeH
Ci OHMK I B, | HCTPYMEHTI B TeXHI YHOTr o Hal
YcBIi goMneHHda poni |l HO3 eMHOI MOBMU Yy
€ BenweawHsaA3IHaBuknapgauy noTpi 6HO nep
dopmMauyui o Npo nNepeBarm 3HaHb | HO3 €MHMU
odpeci NHIi N c cepi dbaxi BUIi B TeXHiYHOT O
BOI. Buknapgau MOBMHEH 3a0XMWHUWKYATMHWOBC
dopmauyi I, camMoCcTi MHOT pob6GBOTMU, camMoocC
BWU ANA NPOJOBXEHHSA TeXHIi YHOT ocCBi Twu,
B' 9a3aHa 4K 31 MI CTOM BJnacHe OCBI Twu,
MOOCBI BHBOTI AEasHaxXxaHHAa NWOAMHWMW OO0 3 Ha
60T MK, B npouyec.i AKOT Bi o6byBaeTbcCA
AOBOJ/TEHHA L[LYXOBHUX 3anuTtTi B.

BennuesHy ponb BiIi Agirpae noTtpeba B Ac¢

HaB4YaHHI TagCamMOBMpPpa@GKEHXI LI nen, Cy M~ |
paHy npoddeci WHY AOi ANbHI CTHb.

Yy npouyeci BUKNapgaHHA | HO3 eMHO I MO
CATHeHHA 3p06yBayvYi B O0OCBI TMu. Buknapau
BOpWUYN Bi ANOBIi AHI0O cW@MPDWiOHYBBEAMUNHEOF
BOAHHSA, wo6 BOHMW MOTrnauMm 3acTocoByBarTyV
Kas3yBarTWu CBOI 3 i 6HOCTI | npar HyTWu i
XHa 3anponoHyBaTwuw niagarotrysBaTtTun Aianor
oBEBERANN 3anac, cknactm 3BIi T Ha TewMy
NoMOXe po3BMBATWU MOBHI HaBWYKMN.
Heob6Xxi oHO, wo 6 3aHATTHS Il HO3 EeMHOI0 I
MXONOTIi YHOT O KoMopTy. AT MOC e p a,
AHOCMUHKN MIi X BpOAFBRAYa@aMUT OCBI TN, [YyXe
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Heo6xi AHIi CTb AOMI HYBAHHSA 4YuM i pgepecrT
ANnNa ycni wHOT HaB4YanbHOTI A1 ANbHOCTI 300
|l HO3eMHNX MOB Ccni g cTBOptlBATWN CcuTyauir’l,
MOXYTb ©OYyTW pPONbOBI Il TpXM 4Yum TBOPUYUI 3 act
baXxaHHa BRnopaTtTwunucsa 3i CKnagH”MM 3aBpgaHHS;S
6aXaHHd9 3pob6GMUTM WOCb SAKHaWkKkpawe He Ti 5
Ha nNo3aayaguTtTopaEMEYnNpPpBAAAGTHBBUYAAKHI W a1 4

YNHOM NO3UTUBHO BNJ/IMBAE HaAa HaBYanNnbHI p ¢
TakKuMM YUHOM, MOoTuBaui 9 3ao06yBadyi B oC
BUKNapgaHHSA | HO3 eMHOIT MOB WU I, 6es cy
ePeKTUBHI CTb.
i arHocMNMKuMBaUi NHOT cdhepun € BaXKum 3
L 0 MOTUMUBMUWU A1 ANbHOCTI Ta noBepfi HKWU, o

HaWwobi NbW «3aKPUTOKW 30HOKW» ocobucrtocrTi
Ni ACBI AOMO) OCOOGMUCTI CTH BH IO ICOT.0 PYO HTHOLID T X

nepgar ori 4YHi i npakTuuneagaraor iB4 H MIXC U XO00/CC
3acTocoOBYyWTbCSHS MeTOAM, SHAAKIiIi, Xo4ya He nol
ane BCEe X A03BONAKWTbL OTpPpUMMATKMU NEeBHI p €
3HaAaYHO 3608/ bRAYE@DODbL ONUTYBAHHSA MNPOBOAUTHLC
LHe He 3aBXAW NPUMUNHATHO, ane Yy BuUunapgkax,

NOBMUHHA BpaxoBYyBaTMWUChL.
s dMtsC odSBtedMmlsOdzedr HYJ o] dz:

1. Bacunenko O. B. HedpopmManbH@&DCBCEBHE:
asunwe [/ O. B. Bacunednko [/ / OcsBi +a01300p 0 C
—-Bun ~-C7 -48.5

2 . | pet . HaTXHeHHSd. Pi weHHSH: noci 6HNMK
TpamboBeubka [Ta i H.] ~KynepapHwd.-od@ piam™mi
C .

3. HaywmeHKoOo Y. B. | HHOBaALUi WHI mMeToagwu |
WK O i B yMoOoOBax MopgepHi 3auyiT’l. Monopaguin B
118-121.

4 . Hi ki TueHko O.C., Tapacosa O.A. ®op
Ha YPOKaxXxXMOBIO3 eMaOBP@BEK/THMHHNNA NoOoCi GHUK. X
Magpuag», 2017. 104 c.

5. OcBi Ta i Hayka YKpai HWU B Yy MG B a X

aHani TNYHUKRNBBO,-PANM X3 .
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L MUXAWJIMIIAH,

o d ¢ dz@Hd@ Mz MY -cdz'dgidslz’ s Otedzd »  H C
S JJt crwesesedy’ €d2 WORtsead?
By esetssedy, ULE

CYYACHI IHCTPYMEHTH HEJATI'OT'A

AHoTamig. Y cTaTtTi po3rnagatwTbcCcA nNMNTaHH
Tpaguuyi nHKNUX CyyacHMUX OCBITHI X 1T HCTPpPY
OnmcaHoONbald TY & BNpoBapgXeHHSH cydyacHMX
npuknangi BUKNagaHHSH couionoriita. AKTyar
HaB4YaHHSH MOB' A3 aHMUKX He TiAdbKwu 3 po3BMU
KOMYHI Kauyi 1, a i yMOoBaMmBKBlaguKwi YRpai ag)/
pOCIi WyCKbpkaol HC b K O T Bi WHMU. B y MO B a X B O
3acTocoByBaTwm ANcTaHLUIiI MHEe HaB4YaHHSA,
KoMn' wTepi B, UNPpPpOBUX | HCTPYMEHTI B efy
MOBWHHI BMI TUT VB UKD PUTT OBHIBIA, nporpamm,
HaB4YanbHOTI B3aemMopagi i, wo BIi AbyBaeTbCcCHA
BUKOPUCTAaHHA | HHoBauwui M Yy HaBYanNnbHOMY 0Nf

KimiouoBi ciioBa. Cy 4y acC H i OCBI THI | HCTPYMEHTMU,

CTOCYHKMbHHa®gIy1IaT Pop MU .

Abstract. The article examines the relationship between the use of traditional
and modern educational tools in the work of a college teacher. The introduction of
modern educational tools is described on the example of teaching Sociology. The
relevance of using the latest teaching tools is related not only to the development of
technologies, inventions, and communications tools, but also to the conditions in
which educational institutions of Ukraine are placed during the Russian-Ukrainian
war. Under martial law we have to use distance learning, which takes place with the
help of computers and digital teaching tools. Both teachers and students should be
able to use applications, programs and services to implement remote learning
interactions, to communicate in a team, and to use innovations in the educational
process.

Key words. Modern educational tools, distance learning, applications,
educational platforms.

Meracrarri ON M C AT A@BURKOPUNCHYIRIDEIBXITHG XPY MEHT
nejapaosi@3 Ha YWel s saae C K 0 Headlye KHEYLM Of BKAGX/HWD B I T H i
ragxertameBeiNIH @WIB HAa K @ike p eO1TOpMM Ma HHesp e L a B a H t
| Hpop.mauyi i

AHaJI3 OoCTaHHIX AociaigkeHb i myOaikamin. [ N1 A BUKnNnapy ocC
MaTepiany cTaTTI M a 0 THbS HMHK a YIeoHCHNA AMH MK Q 1B Y
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MOX/JTMUBOCTI BUKOPUCTAHHA UuundpoBux T eXH
nNi ArTrOoOTOBKW Ta nNpoBepfpeHHA ypokiB H. Bo
nNowykKy MaTepiani B Yy MepeXi O. BonyeHKO
pecypci ETBRP/PEHIELBNTEBO pPpob6GOTM B. basypi i
BukopucrtaHHA MYynbTumepgi a B —HQ. BMHaaHMb/HOOBVAY
B. MoHa«kKo. BueHi CTBEPAXYWOTHb, o BUKOpP
Bi p6byBaTtunmcsa nNpwu BUBYEHHI BCI X apepAe®RTI
BUKNnajgadvyamu, npwu HanucaHHI aocni gHwuU
|l HAOMBI AoyanbHUM T padi KowMm. Oco6nmnBo Ui HH
ApOoOroo6GuybKMUX BYeEHMUX TeTAaHMN BooBununmH, )
cTaTtTi PO3TrNagamT LCTAQRMGIAT JUBMHEPCOTBEA X B U KHOC T IO
AnNa opraHi 33aui i oOoCBI THbOTITO npouyuecy B KGf¢
Li M npob6nemi AaBHO I nni AHO nNpauywiTb
HaBeaoy npuknapg poob6i T, wo cToOocytomnBaa §e
HalwomMy 36i pPHUKY MaTepi ani B KOHMepeHLUI
TeXxXHonorin y np-aBaoipmHildpi aic BXioTmiomu, Bor g
[ 7. C. 172], «l HHOBaUi NHI TexHonorii B
FfanunHa Franbosuny, . NeCJa, NiBmBLPpOB&AAMXEHHHA
TEeXHONOoOri m y BUWKUX HaB Y-almwbHomxn p3 aPkosveagHa X
221], «l HHOBaUui NHI ni gxoAawu y BUKNapgat
BUXOBAaAHHSH cyyacHOTroO cneuyi ani ctal nHIAAPT C
Mnuxanwnpmw@ue c. 182].

O 4 m m 0o < w o
0O T =0 Y o X2 2 X

I w H<
©Q T © I

Buxkian ocHOBHOro Mmarepiajy
CyyacHwmecBIBT T PO3BUHYTUX TexXHONOT i N,

napgHi wumMmu. 3MIi HWOETbCA i coui anbHe 3
| HOTbCHA BUMOTITWMW O CcCy4yacHOTro BIWK/Bapga
oBax, KOonwu yKpai HCbKMWUMR Hapoag Ma € B
pal HCbKIi W BIiI BRHI , Ae 3acToCcoOBYywTbCSA p
poTboOa, ncmxonori 4yHa, i Hpbopmaui MmHa
TPIi OTUUYHI 'POMBBHMHA H VH,a Bl NNIIbMH X a KBiakKyia [ |
I HamMmu, npauyi BHUKaAMMU, Kepi BHUKaAaMuU YKPp
XOBAaHHSA MNOBWUHHI 6yTmnm cydyacHUMU, TOOT
apunyi i, ane opieHTYyBaAaTunNcsea i Ha BieQeyHk
ATHYTW €BpoOnNnencsbKI OCBI THI cTaHApgapTM»
CbOor opgHiI BUKnNnagady, L0 Mae Aob6py 6 ¢
OCKOHanwsartTwWu CBOI BMI HHS8K,OMYBOKAaNnwBaA.A
XHONOT I aMu, 34aCTOCOBYBATUT T YHACHDPU OE
aHHA CBOT O npeaMerTa, Yy Mi HH A po3po
npauywBaHHSA, ane B yMmMOBax pAgucrtaHLUui MHO
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

nKkysaTunucasa 4y e p e Zoom,G8kypg | Veber, MeeucTyBa
yanbHNWMK GlasssoondMogdla.a mshk 3 a3 HavyaB Mi n B
o o OCBI TOW HapopgHwu

apTuncrt YKpal

7
M TeaTp BCTWUT ae

noHAeHTa .. CydacHMWU

e@B®rL 0 Yyacy @MpaHUY3bKWUN WaHCOHbE Mo
CcHMMO AHUM -1 O08lomBIBE: XUTTA TaHULWOBAB

B

(@)

i B AKOMY A nepeo6byBaB.” | Hakuwe i
HUim, a He COPTYKMU abo KPUHOAMAI HN.
BawlwTbCA 3 Mi HMH y PAXMaAXK T O@PTH& OB I
€H MaTu 4YyTTHa cCcyyacHOCTI , MY CUTHDb
y riof A4HiIi cTb He3a/iexXHOo Bi A Bi KY i
Aauya, Kepi BHUK a HaB4yYyanbHOT O 3 a K
Bi LAalWHIA W@BHRABTAHKOpPpecCcnNnOHAEHTaA 4YMu
or BCTMUT ae (4wm MOBWUHEH BCTUT aTwu
aBMBWN B LelNn TeKCT 3HaMeHWTOro ak:
yacy peKaHa @akynbTeTyY KWHIBRYETM:I
Tb Cni B TeaTp, akTop, HaB4YyanbHWNIWN

y ®dopmax, OT Xe—HBABM@MHGIJ] O IPIOBXB NG KW
Of NOBMUHEH MaTWUW 4YYyTTHAd CcyyacHoOCTI ,
NEAHIHCYT B .1.»
W Hi X nNepenTw A 0 po3rnapgy MeTOA.
or a, Tpeba ckaszaTwn, wo cepepjn Tepw™m
a K «0CBI Ta», «KHaBYaHHA>», «BWUXO
aNbHUN NpouyuecBaHKAANLI XH P/OBHAE 9 B A K K
L HaBYaHHSA>», «MeTopn BUXOBAHHSAD>»,
PyMeHT» He 3ycCcTpiuyaeTbcCAa. [ 3. C .
Ha mnepgparorika i TOMY TepMIi H «i HCT
H i OCBIi THI Il HCTPYMEHT MU | BUKOPMUCT
HUi MHOT O HaB4YaHHSA. | HCTPYMEHTOM |
BaHHA HaBMWYOK skill, hard skill,
T «Ha ypowmi» gBHABalewlypcaBani i kauyi 1,
BUKNnajpgadyi B MOXHa nobauymtum ©6arartc
YyYMEHTI B y HaB4YanbHI N, BUXOBHI i1,
arvuyun 3 WKi n, KonepagxiB i AO BYy3i B.
ynumHiOCA Hia pocetiwii cB®gexony Bi O
HUX [ HCTPYMEHTIi B B MOi i poO@EOKiI B
M B WKONMNi, TEeXHI KYMI Aani Konepgxi
Ori YyHoMy VYHIiBepcuTerTi , 30Kpewma i F
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Ha npuknapgi BUKNnagaHHA couionorii B
nepxi, a TaKoOX BWUXOBHOI pob6boTMU, MO XH &
CTOCYBAHHSH cyuyacHMX | HCTPYMEHTI B ne
npoBagXeHWim Yy HaBHAFMHNBLIOPO6ULPOKE . T @
Hi uem npepgmerT. floyunmHas 9 3 TOTrl 0, L0
Tanii Mocumni BHM YepHuuw, AaKa Ha To#
dbeppwn couyionor il B YHiBepcurtertTi . Mo
eaoMeETY cCTas [ Ni APYYHMNK «Coui onor i
KoMeHAaui ew 9 KynuB Yy KHWUTapHI YHI Bef
papysBaB Mi i yHiBepcuTeTCbKWUN ToBapwuuw
HAT b, ApYrun Biampoas 6B1i emMmEBaAbHICAYAEHT
I X 3aHATTAX, a rotryBanumcsa nNo UbOMY ni
MoTi M npodgecop, OOKTOP coui onNnori YHMUX
obucrTo npueBi 3 CBi # Ni OPYYHUK «Coui o
ner wupiay 0. MpoBOAMANC A nekuirun, cemi
Ui onori YyHi eMnNi PUYHI AOCNi AOXEeHHS Ccno
Mi XHapoOAgHOMY coui onori yHomy nocni Aa;
NYCKHMWUKI B «Monopab thpy eracdMmwaima g1 Wiz le vy

ac aonydyumna Kadgepgpa couyionoritil [ noni

il Kepi BHULTBOM CBI TNnOI nam’ aTi npod
I TnaHwu Wy o no. Oani byna yu4yacThb 3 CT
TOAMWYHA pPoOBH®OKMH.I HaAa pocTtTaTHA Ki nbKi
€EKTPOHHMX nNi APYYHWUKI B. Mo WT 0 B X O o e
CTpyMeHTI B—-gaBbagHeUacTIa g yac eni gewmi
penTtTun [0 AUCTaAaHUI NHOTFTO HaBUYAMWMHMI. T B H
CTPYMEHTMN. 3aBpaHHA nwuncanuw, ApYKYyBar”n,
p\4ber, 3aHATTA Skypeo B dlmmmm as n  3CHSSIgoOmM.C 0B Yy B
19 p. 9 3aBepwuB pPpob6BOTY Hapg pPO3pPoOO6KOH
NnOMOTyyx.TyBemHbOro 3pobneHuMnn enekKTpPO.I
pi aH noci 6 HMkKa 3 AONOMOTIOKW onepartof
yny. Kpim 1T0ro, 49 3pobunuB Wwe OAWUH nNOCI
H a anbHOTI AVMcUMUNAI HN « Qpoi ua HOT/1 O TTi asdk»
BaH XY E€TbCHA B rpynw. Ha nepwwmx 3aH
puc BaTMWuCcsH H a BunNnapgok nepexopay H
CTa i NTHOMY HaB U4 a ibeogle Meels T aato TNbLUCCAb MIOEBKI L 1 3l
MY H i ayi aMomlle. g elfppedAM> 8 9 B U3 HAUYeEHHSA y C
TaHH MntaHb y-30ne puoAIF2r.\oMA/K N0 0N O MI
CTPYMEHT BUKOpUCTOBYETbLCA Viber

—

I 4 4 @
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

BnkopumcrtaHHA noci 6HMKaAa 341 NCHIWETDbLCHA
MOX/ITMBI CTb OnNpautwBaTn ODOMU NBAT AHBRHNOM, [

TemMu, LWo BUBYaAaEeETbLCHA 3Ti AHO nNnporpamMum K
Bi AnoBi AOi Ha BC.I MUWTaHHA NNaHy 3aHAaTTA
KOXHOTO MO Ay N4 € KOHKPEeTHI NUTaHHA i
KOHTpomwwaim. p30 BapiaHTi B MawTb NOo 4B
TecTun, B AKmx no 10 3aBAgaHbL.

i A yac OHMamH HaB4YaHHSH CTYyhLeHTMU [
KOHTpPONbHOT pobGOTMK. BoBA NUWILAAHACBI il €Ba
y Moodle g n A nepesBinpkmepeBo @ATOT b C 4 i BUCTa
Moodle.

Y 4Yyac TexHoOonorim Ta BUKNWUKI B BeNnNumkKky
gonomMar awTb BWKMAapgaydyy ni g 4vyac AucTaHLUI
npouec HaB4YaHHSH 3a [JONOMOTroOKW OHNBB HOB

BUKOHAaTW 3aBhgaHHA i ogepxatun Bi gnoBi Agi
Y BuUKNnapgaHHI Il cTOpIi i YKpai HN, BCecCB.I
i nbMI B, YyYPUBKI B 3 BIi AeOoypokKi B, a TakKko
OcBi Tao duiay i WHUMWUT akaoBka nHa y p oK, ne € Tr1orT
Bi onoBi goen, MOX/AMUBI CTb AaBaTwu Bi A4nNO.l
ABaHaguaTmnmbanbHiIi W cuncrtemi. CtrypeHTmn Ki .
JOMAWHE 3 aBffgaHHSA, 3apas, KOMTW Yy KOXHOI
poGATbL B ayagutopi i i nokas3ytwTbMople.3 ynbTa
Mpwn HanwucaHHI CTyAeHTaMWu camMoCTi WMHO
poaooBi A» y MeTOoOaAUWYHI I po3po6ui 4 0 n

BUKOPUCTAHHSA KOMMN’ WTEPHUX nNpadHWPiAMPO DT |
TAaKOX MOXNUBI CTb CTBOPEHHS MNOBHI CTHW po

HanwmcaHHSH ece, pPO3Mi WeHHH dboToOTr padiun |
MOXYTHb noMi waTtunecs- i Bi oeomMaTtepianwu,
LAOKYMeHTaNbHOT @ocgBOBIMYTbBCcyg yge HIi Il HT ept
KoXeH piK 89 4yYyumTaw nekKkuyiw [JO0 piyvyHMUI
Bi eomaTtepianu, BCe Le MOHTYE€eTbCSA, niaf
HNaWMH 3aHATTSA, TO MU pooGBMANN TeEeKCTOBY
Konepagxy AnA OHNaWH nepernapy.
BucHoBku
1. Mepw HI X 3acToOCOBYBaAaTWU CcyudyacHI | HC
6a3oBYy ni goroToBKY 'y BY3i, BonopgitTm wMerT

CTYyAEeHTI B.
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BytTmn ocobucTticTio 3 B U C OOKCUTMAMM MM O PBaosiba
KYNHI CT1HO Takwmx coui anbHNX BnNnacTuBOC

KynbTypa, Ai AA10bHI CTHb.

3.

MocTi MHO BUYUMTMCSHA pPpo3BUBATMCSHA Ha CyL

skilu.
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CyyacHI Il HCTPYMEHTMN nepgar Oraoc B artmT, t
swmMmpwBaTuM 3 [JONOMOTOKW UWJPpPOBMUX | HC T |
POKOTIo CnekKTpy HaB4yYanbHWUX MaTepiani B,
Tepianwu, npoBoAanNTN TecTwun I OLWi HHOBAHH:
HaB4YaHHS4HA.

Bw®nKHOHpsM ccTyad aCHMUX OCBI THiIi X 1T HCTPYMEHT
XHONOTNi M y cyyacHOMY CBIi Ti rorTywTb 3
HKY npaui i pawTb T M HeoObGXIi AHI npodagec
3MI HMH T a notTpeodwu cycni JybpcoHamy ambi
KnapgaX BNpoBapjgxXyBarTwu HOBI THI | HHOB a
BYUanNnbHOIO npouyecy.
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Bacuiis POMAHCBKHU,
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Anapiit CYJIA,
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3. et dy,

CIHOPTUBHI TPEHYBAHHS SIK ®AKTOP 3MIIIHEHHS 3/10POB’S1
CTYJIEHTIB TA NIIBUIIIEHHSA IXHbOI
KOHKYPEHTOCITPOMOKHOCTI Y HA®TOI'A3OBIN I'AJTY3I

®i 3 MYHEe BUXOBAHHA € YaCTUHOKW TMnNepego
HapoAay. Lle nNnoTyXHi W 3aci 6 He Tinbkwun i
ane TakKkoXxX I BUKOHAHHSA coui anbHOT, TpyAac

Y OAporob6uubkKomMy daxoBONMY TrkKam/ye AMKI O BH [
cnopTMa8H®BOT pob6GOTWU, Ae aKTWUBHO 3anyudyaec
TpeHyBaHb®b 3 OAHOT O 4ymn | HWor o BUAOY cn
bdopMyeTbCcsa CcKnapjg 30i pHUX KOMaHA Konenax
pi3BMRI B cnopTty. O6nacHi 3MaraHHSA nNpPoOBC
CTYyAEeHTCbKOT MonoAai A0 3aHATb Qi 3MYHOW
y DI 3KYy-OI>29YPOHBOYNX ,-MAaCOBMXY BHIOYTIGHIYyPHIOLU b
3axopgax. 3aBgaHHSAAB M3BMarHaHH b CIToA/HYT adei 3y Y H (
cnoptTmMasd®@BOil pob6BOTKM Yy 3aknapgax @GaxoBoi
Buxoagsaum 3 BuUuuweckasaHOT O, KOXeH 3acki
TUMY N AN 3aBOWBaAHHSA BUCOKWUX Micub B
CnopxXxumnBRpax YKpalHW 3 pi3HUX BUALI B
MCOKMUKX pe3ynbTarTti B B CNOPTUBHI N A1 a7
onepxi HadpTtun i rasy npoBoagdATbLCA CMUCT
ac 3 Takwumx BUAI B CNOEPR T GoOduy, T 3 @A G T iB/Ob
6agMi HTOH, nerka aTneTunukKka, T UPbOBUK CNC

L X W W™ O
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

KoXHWuUM B WA cnoprTy NMO3UNUTUBHO BNNWB
BukopumcrtoBywuym dgyT3an B YyMmMoOBax OCBI TH
O3HANWNOMNEHHI CTYALEHTCbKOGO MODUMBD@GET S MU MEL

I TpoBOI Al AnNbHOCTI . [ 1] . KoxxeH dQyT3al,
caMOCTIi MHIi CTb Yy NPUUAHATTI pi WeHHSA, I HI L
daHunim BUL CcCNnOpPTY NO3UTUBHO BNnnAnuMBaTume
Had@TorasoBoOIl | HXeHepi T : T ak a K Bi H C
3HaYyyuwmx 9gKocTem, Wo 3 HauyHO noKpawnrThb
Ai AnNbHOCTI |, K a NnpPpoXoAanThb 3 a CKnapagHmn:
ncuxomi 3MY4HOT Ni AT OTOBNEHOCTI
Bonenobropivpsoes B UT K Yy WWBUAKOCTI i Ppi 3 HMUX
yacTtToTn pyxis i WBWUWAKOCTI nepecyBaHHAa,

Llen BMA CcnNnoOpPTY oOpQHOYACHO PpoO3BMUBAE HAK
MUCINneBH.A56].,le29 N 0A9CHIWETbLCA 3 [ O cnTpaaHUHeA3Mq a 3 :
CTYAEHTI B, nNi ABUIWEHHAM cunun i PYXNunusoc
[ 4. 88].97
3acTocyBaHHS4 Boneunwnobony a K 3acoby r
cneui anbHOCTI aBTOMOOI NbHOT O TpaHcnop
npodeagHAMYKIOETAN CTyaeHTI B, WO 3 Ha4YHO I
Ao npodgeci MHOT Al AnNbHOCTI , aK a BUMar
ni ArTroToOoOB/IeHOCTI Ta 3HaxoguUTb MexaHi 3mMm
chopmMoBaHUX Yy npoueci 3 aHST bl HBHOST €HAAOBOWTHOKI
i BMIi HHAaMMU Yy TpyapoBin Ai anNbHOCTI
BackefF@omMaHAOHUNINI BMUA cCcROnoOpTYy, K U M .
i 3MYHHOTO PO3IBUTKY NHWOUHMN. Lle VYyHI Kanbt
CNekKTpP NO3UTMUBHMUX BNONWUBI B Ha di 3NYHNN
Or x e, backeTbon cnpunae BMUXOBAHHI MNOoOYy"
pi wyyocTi , Ui necnpamoBaHOCTI , yBarmn i L
CBOT MW eMOUI SMU, BAOCKOHANEHHIW OCHOBHMUKX
BackeTb6bo0n MOXe BNAUHYTWUBHAY BMAHIOY T H a ¢
T a ras3 oBUX poAaoBwWLW, Hagatwnuwnu I M HaBMUYK
MMUCNEHHSH, ynpaB/ai HH A yacowm i cTpecom,
BUTpuMuBani ctb Ta eHeprimw. Y 6ackeTvb6o0ni
CYNEepHWUKI BWBMNAOPNN@AETWBHHSA, wo MoxXe ©O6yTMU
I HOoycTpi i Hadtdptum Ta T1asy, e Heobxi AHO
PUHKY Ta pobuTtTwunu ckKnapgHi pi WeHHHd Ha O0CHC
HacTi NbHUW TeHIi C KOPUCHWUWK ANSA 3[00pPO0BE
6Gar art oc TOUCXO BsmMK O C T e 1, ue i WBMUNAKE YyXBanert
npeKkpacHa cnopTtuBHaAa @opwma, POBBMIB@E N XD
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ocTemn. Mi g yac Trpu Yy HAaACTI NbHWN TEeH
CTi MHO 3HaxoAATbCHAHYNWNOBPIOCHWHII N'aHWOTT Wi
ecy Ta CNONWHWNW CcTypeHTa OTPUMYKORTb AOC]T
PpOWOMY TOHYCI nicnga TOALWHHOT O TPpPeHYBE
Lle 1 BUAL cCcnopTy MOXe JONnNOoOMOTTMU mMmamno
XeHepii Ni 4oTpPpUWMYBartTan 3dmi 0O3pvoYBH Yy , a KUJOU BEH |
AT PUMKMU NPOAYKTMUBHOI npauyues3gaTHOCT.I
bopaTtopii abo 3a KomMn KWTepoM. Kpim T
Ui anbHNX HaBMWYOK, Takumx A K cnisnpawuy
XN WMBUMI S ycCcni WHOT cnisnpaduyi B KoOMaHAa
K 0 X, ue MOXe cnyrysaTu 3acobom cTpec
MXi YyH&A BogymM@BAax | HTEHCUBHOTIO HaB4YaHH:
3aHATTA 6bagMi HTOHOM po3BMBaAaKwWTb, CMU
Tpusani cTb, a TakoxX BnnuEaipt 5MaHoay T p
AHWW BMO CcNOpPTY He Mae Takol bararTtoi
BOAKMU YoMy MOXHa <cTBepagxyBaTtTwn, -wo 6
|l EHTOBAHOTIoOo ¢Gi 3AeHDODCPKBMXEBBABGANHN [TY.

ana MaMmbyTHI X dbaxi BLUI B cneuygi anbHOCT
AMi HT OH MO Xe AONOMOT TN MaMnbyTHI M o

epiratm i 3MUYHY AKTUBHI CTb T a 340
OAYKTWUBHI CTb Ta CK BHIBeIHTHHaEL i eX OMHIOM I W & U
ani 3y gaHWnx. Kpim T1ToO0T O, UA aKTUBHI CT
PNATN PO3IBUTKY cCcTpaTtTeri YHOr o MUCTEHHSFS
llo g o ner kKkoi aTneTunKn OOLHMUM I 3 B a X/

poiBMA Hi CTb Ha OpraHi 3M CcTYypne-Hede K THiaBHA
cobu nepeBaxHOyOoWMHMMY HaaOWXegp/UELHBYO U Ber

HW po3BMBAKWTbL WBUAKICTb I BUTpPpUuBanNic
aH OPMYOXPOHBOO I O anapartg,peBpaOKHBOM B @D X OB
MAoKI CTb i CNPUTHI CTb. Yy BCIi X eTan
nwwyaeTbcA nerkoaTtTneTumuyHumm ©O6i 1, cTpwm
orpamm @i 3MYHOT O HaAaBYaAaHHSA. OaHO4YacHO
BAOAHb TPWGESB K€ 3BWXOBH.I 3aBpgpaHHa (Tacki

Wwydyi cTb Ta 1 H.), IO C APPOM3SBEM H OB G4 [ N Yy BOACHOHK

yaeHTa [ 8].

lerka aTneTunukKka KopucHa panga MaMmbyTHI X
Ki NbKW CNpPpUAE BIVOT3BMWBIE&K/YO CHIii 3, M YUKHOOG P A U H a
O6Xi AaHMX AOnNnd BUKOHAHHSA TepeHHUX BUMI
OB I BNpaBuW CcnpuMudawTb Ni ABUUWEHHI WBMUAI
XNMNBO NPWUW BUKOHAHHI reofgesaunmyHuUXmMxpooi
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

TPEHYBAHHAX CcCnNpusae 30epexeHH 3aranbHOI
NPOAYKTUBHI CTb Ta ePeKTUBHI CTb pobdGOTMU Y
F'MpbOBMUI cnoprt 3abe3nevye Bi AMI HHMN
PO3BUTKY, BUCOKMUI pi BeAsk ApayaspaonHoc
CTYyAeHTa. Bi nbwi cThb BRNpPpaBs i 3 TuUpamMum BV
Ti na, Wo 3HaAaYHO cnpumdae 3MIi UHEHHI M'™ A3 E
npe<daopMyBaHHI M A30BOTro «KoOpcerTan». Bi Aa
r|EamMm nocTynoBo 360i nbwyeTbcda 06 emM cep
CYAWH, KOTpIi MOro XWBNSATGBLb,; 361 NbwWyeTbC
EMHI CTb ner eHbob; NoNi NWyeTbCA A1 ANbHI C
npauesgaTHI CTb, Ni 4AFAWCHT MK CKOHLlyBRT Ma L
Llen BWMAOg cnopTy € BaXNUWBUM eNnemMeHTOM
c pepi 6ypi HHA cBepA/TOBMWUH. Bi H cnpusgae H
cmunaun Ta BUTpuBanocrTiIi , ane W PO3BUTKY
edpe K THUBHOCBITAXKMUX YyMoOBax pobdboTwu. FfMmpboBI
M' 930BUWN TOHYC, CRPMIHHHMWVMTANCEEMEBOD nNi Ar o
i 3MYHMUX HaBaHTaAXeHb, aK I yacToO 3ycCcTPpi
r'MpboOBMUIMN cnopr H e Nniwe AorR@OEBKIY,YY an ai
bopMyBaHHII KAKWYOBUX HaAaBUYOK I aKocTemn,

i m ranyasi
OgpHMM 3 PpoO3yMOBMUX BUAIi B CcnopTy € wa
nepeBar A4nsa PO3BUTKY PpPO3yMy Ta nNCUXIi KV

MWCA@H nori Ky T a TBOPUYI CTb. Lle 1 BUA
3o0cepepnxXeHHSH aHani TUYHMUX 30i 6HOCTem 1
gonomMmarae po3BuMBaAaTWM nNaM' 9Tb Ta KOHLUEH:"
Bi ANOoOBI oanbHi CcCTb | CNPpMUAE PW3IBARE@X B B/

CBOI MW KOPWUCHMUMMU BNAMBAaMWU Haa 3[0poB’ 4
ynpasnaTtTunm eMouyui amMmm Ta cTpecomM,llfokpawnrt

Nlpa B WaxXxXW Bi AKpUBAE WUPOKUN cCcnNnexkTp
axi BUI B y cChepiHMMEPM@AOBKME M T b Bwani 1T
cTpaTeri yHe nNNaHYyBAHHSHA, YMIi HHA nNnpumnmartyV
pecypci B. Wa x n TaKoOX BUXOBYIHWTH HaBWuUYK
nepepbavyatTunm Hacni gkKM cBOI X pi W Ta apgan
cepi MEeEHeagoXMEeHTY, Ae noTpi 6HO edPekKTUBH:
TOr o, rpa B WaxXxuW CNpuUuEAe PO3IBUTKY CTpecod
WO TaKOX KOpPMUCHO ANM1A ycni WHOTO BWUKOHAHLE

Ana nipTBepAaXeHHA BIiyBAaBY GRO DIPUW BAHU X3
MW CTBOpPUANWN LBI rpynw: eKcnepmmMeHT anbH)
rpyni B3A/1M y4yacTb CTyAaeHTWN HAKI CUCTEM:
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Konepgxy 3 BULUWLWEBK a3 aHMUKX BMAi B cnopTy.
npukynacaTy feHTi B HahdanBHOOOXPYPWNAZX Haf

10 cTypeHTI B. Jocni aXeHHA TpuBanu Tpwu
2024 pokKy. 3a OCHOBY MW B341M nNoyaTKOB
AOBXWHY 3 Micuskrrtna pPWUBOK T uUpi 16

TaobnuuBnMmMNami kKa pocTy NOXWMBBMHBIKY BA KUBUTL& W CWH
eKcnepuMmMeHTaNnbHO

20222023 | 20232024 20232024 { P ”2p4' €T
I cewmMe I cemMed I cemMe P

_ 3a |11 ¢
No Mpi 3BM = o | - o | = o | = |o o o
I M o S O o8 o S O o8 o S O = o S o =
1 |bBoWko J1 142 | 216 | 27 | 13,8 | 225 | 38 | 13,0 | 238 | 46 | 1,2 | 22 19
2 |BonoHHW 140 | 210 | 29 | 135 | 222 | 39 | 125 | 245 | 48 | 15| 35 19
3 |bnayB.ak| 144 | 210 | 30 | 139 | 228 | 40 | 130 | 246 | 50 | 14 | 36 20
4 |bannuybkl 141 | 216 | 31 | 138 | 230 | 41 | 128 | 248 | 51 | 13| 32 20
5 |binvn H 145 | 195 | 28 | 140 | 210 | 40 | 130 | 231 | 47 | 15| 36 19
6 |3ari pcob 148 | 208 | 36 | 142 | 221 | 49 | 130 | 238 | 60 | 1,8 | 28 24
7 |Kni w O.| 138 | 220 | 51 | 13,0 | 232 | 70 | 125 | 250 | 8 | 14 | 30 34
8 |[Kaumap | 143 | 225 | 26 | 140 | 231 | 35 | 132 | 248 | 43 | 11| 23 17
9 |[Ky3sbmuH 142 | 215 | 61 | 138 | 221 | 85 | 129 | 240 | 102 | 13 | 25 41
10|NMapawnH 144 | 218 | 45 | 140 | 224 | 60 | 135 | 246 | 75 | 09 | 28 30
CepepagHi W noka3HUK npupocild| 29 24

MpugT pes3ynbTaTy B Bi 4COTKOB|98%|13,6%66,8%

Tabnumug@unNeai Kka poCTYy NOXMB/BMHBMIKN BA KUBUTLK N CHWH
KOHTpPpONbHOBL.rpynwu

2022-2 02 3 2023-2 02 4 2023-2 02 4 Mpupi cTt-24§g

I cewm I cewmMe 'l cem¢ 3a | 1|1 c
: AN | = = — . = — H e N

|'|pi3B|/|[§\O:r O I = O I = O T

Neo I M’ s o |s ol o | sol| & o | sol| & o s o -
o o . o o o . o o o . o o o . o
O = O |_ O = O =
1 |BiraHosc|139|218| 28 |135| 225 | 32 |13,0| 241 | 46 | 09 23 18
2 |bByHb O. 136|222 | 25 |13,0| 230 | 35|12,8| 235 | 42 | 08 13 17
3 |Bacunbki|135]226| 43 |133| 235 | 60 [125| 245 | 72 | 1,0 19 29
4 |[Tyk O. 1451208 | 22 |14,0| 215 | 28 |13,8| 223 | 36 | 0,7 15 14
5 |[T'ymeHIOK 1451215 | 31 |143| 224 40 | 135| 238 52 1,0 23 21
6 |[KocTiB [/148|210| 22 |145| 221 | 28 |14,1| 235 | 36 | 0,7 25 14
7 |Neb6bepes |[141|218| 19 |135| 220 | 24 |13,0| 228 | 32 | 11 10 13
8 |[MakapoB [145|205| 25 [14,0| 218 | 33 |13,8| 226 | 42 | 0,7 21 17
9 |Mi gropop|148|200| 40 |146| 215 | 52 |140| 225 | 67 | 0,8 25 27
10 [ Copoka P|139|220| 34 |135| 232 | 45 |128| 246 | 57 | 11 26 23
CepepagHi i nokasHuUK npupodg 09 20 19,3

Mpupict pesynbTaTtTy B Bi AcorTKk 63%]| 92% | 40%
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CnocTtepiratwuym p[gunHami Ky PpocCcTy pe3ynbrT
6avymMmMO 3HAUYHMUNW PicT NOKAaAa3HUKIPEB,OKOTUPA N |

KT .., pe3ynbTatTun BUpocnaunm Ha 66, 8 %, X 0 Y ¢
Bi HOCATbLCHA 4O 3poOCTaHHHA cwunun, yacTMWUHa
BUKOHAaAHHSA BNpasMWu.

Mi cna npoBefeHWUX A[OCAI AXEeHb, MW nopi
PBMUHMX dKocTen i PYHKULI OHaAaNbHNUX [AaHNX
Wwo pes3ynbTaTnW TecTyBaHb eKCNnepuUMeHTa aAnNbt
Ha 3,5% nopi BHAHO 3 KOHTPOAbHOLI, B CTPp.!
r Ha 26, 8% epwMmemMHarHOo MYN exncoicTepi raemo
MOX/TMBOCTI T a i 3MYHI AKOCT I CTYAEHTI
CNOPTUBHMUX CeKUiIi 99X Konepgpxy HaoOBRI,atTosamB®
TIi NbKMN 3anmMaeTbC4 Ha 3aHATTAX 3 di
eKcCmmeOHT aNnbHOI rpynm cTanu O6i nNbw BUTPMU
po6oTun, Yy HuUX 36i nbwmMmnanacbL CcunoBa BUTPMUI
rpynmu.

Y pgaHin cTtartvrTi npoaHani 3oBaHO BN/MKUB
K KOXeH 3 HUNXB NOeABREC eHpae AM& OO Y THO ni gl
pi 3HNX cneui anbHOCTEWRN., TakoX y-marocoepgniki
po6oTun 3 Ppi3HWX BUAI B CcnopTy Ta NpoBOA
BUAI B cnoprTy. ABTOpMU cTaTtTi B yproabmmn: n
eKcnepumMeHTanbHOI, AaKa cuMmcTemMaTMyHO 3a
KOHTPONbHOLIW, B SAKi N HasBilawTbl@idac /csr yime piiT |
aHani 3y O6Oyno BMU3Ha4yveHO, wo CcTyAaeHTwn, :
Koneagxy MalwTb BUILYTOBBYUYBY AN CTYyaAeHTI B
3aHATTAX 3 (Mi 3 M4HOTIO BUXOBAHHSA.

MpoaHani syesasuWwwu Hawe AOCNI AXeHHA,
ePeKTUBHUX @GopM Ta wMeTOoO[i B NpoBepfeHHSH
cnoprTy, Ta 3aHAaThb 3 i 3 NTYMHYIT IO, BMKKIO B @ B
Ni 4ABULWKT U ePeK TMBHI CTb npouyecy BN/1UBY
PYyXoBOi a@aKTUWUBHOCTI Ha OpraHi 3M CTYyLOoEeHTa:

sfdmMsS odSstedmMisOdzd~ HY J 6] dz
1. KoxaHeub . . B3aemMo3B’ A3KWMu n
PWKLI OHanbHOI Ni AT OTOBNEHOCT.I i ncuxoao
dyT3antoTiB apbyroro Kypci B. M e Agbai roonroirkiay, t
npo6nemm @i 3MY4HOT O BUXOBABHA i cnoprTy.
2 . WlanoBan €. -PyT6GyT)EAHLABHMOEK OHANEHH:S

AaKoOCTen y CcTyAaeHTI B @MakynbTeTy di 3UMWYHO
N4 . C147.145
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3.TonoBYeHKDO r. T. (2001p) PopMyBaHHH
i 3MYHHOTIO BUXOBAHHSA: HaB4UY. MNoOCi OBHUK. Xe&
4. Tani HE.K | Bi. (2010) . Wnaxunm pPoO3IBUTKY BeJ
YKkpail HI . CyuyacHa cTparTteri 1 i |l HHOBawu
CTyaAeHTCbKOT wMonopai. GReca: Hayka i T € X

5Maci WHMK B HaBYa/NnbHWUN N xoliaGHHKHTAO @MY iK $
NeBi B 2015p

6.HacTi NbHWUWN TeHI C: HaByanbHa nporpama
bepepauyi 8 HacTi NbHOT O TeH+K.y, ¥XG®AG .HN. )
7.Ci pnk A. €., | HanK -Mle ™Mo 4 .b amgavd iHGr.o HCy MIA:E

111c.

8. /lerka aTsaeMEKN OAMWKOIW BWK N aygKkaHaHaA. : . HGaeBVHe.
A. A. , OcapgpuyueHKDO T. M. , Ma &/vatHiin BTN NM» Bi 3
2014.-2 0 7 c .

9.9.TmpboBUN cnop-tmeyr oRH3 :nwae w.. / TpunubdaHn T.
MpoHTeHKD® |;BusBa. pepg .M Dkmm@ama : M BmMgaBHMUT
2014.-400 c .

Ipuna KY3bMUH
¢ ZOHOYy yYydqetazsots™ (A
SO C s 6'¢dalgjtecitsts o Odzd - IS 4
s1 JitesgsdFO-ds®isdj HY dO&Isd
B rwsetssdy,
Hapnis BAPAHUYYK
Cdzso O yd ¢ dztOalas dztsldstg & 'ddf) "y'dzd = O ¢
s1 [ ftececdFPrdsbisdy Hy dO&Isd °
3. rwsetedy,
Oxcana LHAIIIB
9dJC dZOHOY yYydedzsots™ Ctsdz' "> L C
s1 JitesgsdFO-ds®isdzj HY dzO&Isd
3. rrwsetBedy,

OCHOBHI HEAOJIKHA BUKJIAJJAHHSA IHZKEHEPHO-TPA®IYHUX
JUCHHUILIIH TA MATEMATUKA. METOJU IX YCYHEHHSA

TexHI YH a ocBI Ta B YyKpal HCbKMNX 3akn
nepebyBae Ha eTani TpaHcpopmaui i, wo ¢
y cdepi HaBYadaHpHhAapi YH XXM eguacaiwmantida Ma T U K U . |
HeBi O,’' EMHOIO CKnapgoBOI0 ni 4Ar oToBKWU Cy\uée
onaHyBaHHSA Mae€e BMU3HayvaNlbHMUN BNAWMUB Ha n
cTaTtTi BMU3IHAUYeEeHO K/ZTIOYO0BI npob6nemwu HaB:!
WNaxm TEeXHHMP3 ULBKLEHTOM Ha | HHoBaui MHI M
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l.HeBi gnoBi AQHI CTb MiIi X 3MiIicTOM Agucuyuwunni

3aB’ A43Ki B.
MaTemMaTmnmka Ta | HXeHepHa T padi ka 4YyacrToO
cnpmndae GoOpMyBaHHI Yy CIeyxaHiHUYTH BT €EKGaNHTOU H WUt
BUHUKAE CKnapgpHi cTb y nepeHecCeHHI abc
npukKknagHi | HXeHepHI curtTyauyiril
Mpono3wuuyi a: CTBOPEHHSH |l HTer poBaHMKX Ky
rpadi 4yHi KOMMNOHEHTMU; NMPOEKTHI proo o T u
3acTocyBaHHA 060X TuWNi B 3HaAaHBL.

2.3acTapi ni MeTOoAau BUKNagaHHA 6es3 B P ¢
Monpwu aKTUWUBHE BNpoBapgXeHHH CAD/ CAM C
HaB4YanbHOMY npouyueci nepeBaxawTb Tpapgwuuyi

T a o6buynmcngmHACTBLBI gocBi Ay po6oTwWU 3 np
O6bMEeXYy€ KOHKYPEHTOCNPOMOXHI CTb BUMNYCKHYV

Mpono3wuuyi a: OHOB/NNEeHHA HaBYaNnbHWUX nNnNaHi
MaTemMaTUWUYHUX nNporpam; ni gorotToBKa BWUKINa
3.

d.MacvuBHaAaTP@AHTI B Yy npouyeci HaB4YaHHSH.
Hepi A KO HaB4YaHHA BIi g6byBaeTbCd B OAHOCT
cCnoxXumBalwTb | HpopmMaui 1. Takunuim ni goxi A
MMUCNEeHHA4A, camMoCcTi MHOro aHani 3y Ta TBOp
3aBfgaHb.
Mpono3unui 4a: akTuBi 3auyi s OCBIi THbOT O np
NPOEKTHOINIO HaB4YaHHSA, rpynoBux Kenci s,

aHani 3y.

4. HepgocTtTaTHA aganTtauyi A MaTepi any ni g
CtTaHgoapTunus3oBAadHiI 3 aBEMIMHHMO JaAY Ii0o AMaTKeminain \
pi BeHb Ni 4T OTOBKMN CTYAEHTI B. Cnab6 wi
PO3YMIi HHAM, -FPOpPpaYwaWLTHIMOBTMUBALI 0.
Mpono3wuuyi a: 3anpoBajgXeHHsa ajanTUBHOTO
Bi 3yanbHUX 3arobiaH/maOMBYMMUYTA | HTepakKT.l

55CKoOpoOYeHHA TOLWUH Ha BUBYeHHSHA 6a30BMUX
| HTeHcUdi Kauyi 4 HaBuyanbHMNX npor pawm np.l
MatTemMmaTuKky Ta T paddi Ky, WO YHEeMOX/TNBINIE
3po6yBadyi e@CBOMAH®BMYRBR@TW CKANapgHi TeMun I
Mpono3wuuyi a: BNpoBagXeHHSH [ HY Y4 K U X dhopwm
OHN&WH Ci B [ NMPakKTMWUYHUX -M3PDHEKTTH B Y o p o
cepepgoBumuwy Moodl e, Google Classroom To0wWc

6.MMoTpeba B nNigBUBIABEKABRLRBEABL Pi Kauyi Tl
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acTuHa BUKNnappgadi B He BO/MOAI € cyuyacH
|l HCTPYMEHTaMM, WO TFTajabMye MOAEepPHI 3aUui
Mpono3unuyi a: perynsapHi Kypcu ni gBULLWEHHSH
MEeETOAMWUYHMUX LeHTPpPI B y B@BlaflGaM MIiC» i K IO J
3anpoweHHsA ranys3eBuUX eKcnepTiB [JO0O yuyacTtT

BucHoOBKMU: Po3B’ a3aHHH BUKNaAappgeHMUKX r
CUMCTEMHOTIOoO nepernaagy ni gox-opagi apmsngnNma
Ta MaTeMaTUKMU. CyegtnnAedPaniuBe e X M8 g € M
M BoONoOAiI TW [T HCTPpYyMeEeHTaMMW MiIi XAaMcuuMmnni Ha
KPUTMWYHOTIO MWUCTEHHSH. Pedgopmaui a 3mMicTy
Mae€ rpyHTYyBaATtTuMCAH H a noTpebax yacw. Ta
BpaxoByltuwu BCI BUWeBMUKNagpgeH.i T a barart
CTYAEeHTI B, BaX/IMBO CERHA@A@PIOTWMN YHAKIY MOBUX O J
OCBI TW MOXe 3aMHATWMW aKTUBHY O0OCOOGMUCTIi CH
cebe AK cyb6' ekDCHaBYanbHOT Ai ANbH

sf M odEtstedMmMlsOdzdr HY j toj dz

1. KoBanbuyyk B.I|. MeToaunKka BUKNnagaHHSAa i
NbBI B: BnoasHnuwreed®d8 RHTY, 2020.

2. MapTunHIWOK O. B. OcHOBWM npukKnapgHOTI MaT
noc+Koni B: HA->2,562 (cl?9.

3. InTtTBUHOBaAa L MppoBi 3aLi 9 B o0CBI TIi : B UK
ANCKYPR.~Ne 3 (413.) =22.2

4 CaB4YeHKDO n. o. , Frnapgkuimn B. C. TexHONO

TeXHi YHiI-KamkoBI . HTY 480l £,, 2021.
5. KyxapeHko B. M. AucThReapiiseiXa@pgaddHhHnmHd
« XMl », —223062 2c..

Tersna ®EIUIINH,
o dC &OHOY YJd¢ dzsal®ls j OK'dm'dZd 2% Hid
s1 Jdt ¢r gWO=dPBAY HY dzOWIsd
as. [ es@ tsB d Y,

BUKOPUCTAHHSA MATEMATHYHOI'O AITAPATY ITPU BUBYEHHI
EJEKTPOTEXHIKHU TA EJIEKTPOHIKHA

MaTeMaTUMUYHUALeanka@MITaeKkKcC MaTeMaTWUuUHNX
MeToAal B, anropuntmmi B, Ll O BUKOPUCTOBY T
HeoOGXIi AHI ona ycni wHoro 11 PO3YMI HHA T
MaTeMaTUKN, e mol, POGY NO3BUTOK MaTemMarTMWnuy
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CEKIIIA 5. TEOPISA I METOJIMKA IIPO®ECIMHOI OCBITH

HUKHEHHAM KOXHOTI npunKknapgHOI ranyasi

TeMaTUWUYHUX 3HaHbLb, B paui oHanbHOMY 006G
KW”X, A K WX CTBOpPIE camMm HayKoBeUb Yy

TemMaTUKMU cnoyarTtkKy pPpO3BUBAETHLC A A K 3
CTOCYyBaHHSA B PpPIi 3HMX HaykKkax.

B konepgxi BMBYaAaKwTbCA OGararto guncuumnini
Bi Twn. XopgHa 3 HUX HEe MOXe OMWUHYTMU
apaTt. 3fmo &maNIiT aK i npeamMeTnN AK eNneKkKTp
EnekTopaBayKa npo noBefgi HKY efNneKTPOHI
MCTPOSAX. BoHa nNexXnThb B OCHOBI cyu
apTt@oHI B, noGyTOoOBOI TEeXHIi KnprwaBxremo ®
Mi KpOCXeMO CTOTTb TOYMHAa MaTeMmMaTMuWKa,
EKTPOHHNUX NpUCTpPOi B 6GYNM 6 HeMOXNUBI
LlmcpoBBa enekKkTpoOHiIi Ka O6as3waTeomaTHAaAHIOYWN
a onepye O Blodiwa. cldsaHame@TewmMasgKk BOBDMADO.!
KOPUCTOBYETDLCHA B KoMn’ loTepax. A n s

KoOpunucrtoBylwTbCHA cmcrTemwu Ni Hi WHMNX pi B
BYUalTbCA L e B cepepagHin WwKoni , T a
A1l oeneKTPOHI Ui Ta iazyacereranRnaMinm BpKOQ
MT OHOMETPUUYHI by HK LI T ANnNd Oonuncy CMUH)
p’€ [AO03BOMNAE poO3KNacTwW cKAOnapgHi CUT Ha
poobuyi T a i nbTpayi i NnopgaHHSH curHani
HoeHHrmMaUT OTpA | HOYKTMUBHOCTAMM 3aCTOCOBYK
Ki TbKWU CTpPyM i Hanpyra B TakKux enewme
3pajg KoHAeHcaTopa oOnwucyYOT LY . dyTH&KLG
hbepeHUi aNnbHIOHMEB BAMDeMa@ nH—hk

i BUKOPUCTOBYKTbCSA ANA aHani 3y 4YyacosB
i HHOT O CTPYy MYy 6a3yeTbcCH H a KOoOMMNDNEeK:
MNAEeKCHOT @ MOum@nadYacrTo i 3 pyyHiawe

MNFT OHOMETPUUYHOW GOPMOIOI GOMINMEXeCHOTr 0O UV
EnekTpoFfFeaWkKk&a WO BMBYaAE, NPOEKTYyE€E T
emMu . MaTemMaTunmKa 3ailmMae—BIiCcH OTBEHOyp ipio NTba +
NPakKTMUYHOINIO 3acToCyBaHHSA.

KMNOHEHTMN enekKTPUUHUX KO, N €TMadki ic,ma MR b i
HaMi YHY noBefai HKY, onmcaHy TakKkoX 3a
A 3MIiHWMW CTpPpyMy Ta Hanmnpyruw npwu 3 Mi HI

pexi AHNX npoyeci B eyHAKOABANI 3/n A3 MdMHP
KOPUMUCTOBYKTbCSHA KOMMNONEKCH.I ynmcma Ya no
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(i MmnepgaHc GeXymPrmpalaHc i HLoYyH*TMUiBMODETA (
EMHOCTI ) . 3 Kypcy Ni Hi HOT ca/prya@EmMHM o M
eneKkTpoTexHIiI yi, 1Yo 3abe3nevyye 3PYUHI C
CKnapgpaHHI cxewm, WO nNOTPEPYBHB HBO 3 BI'KS 3 WHE
po3B’ 93aTun 6e3 TakKux mMeToOoAiI B AK MaTpPUuUE

MaTeMatFrukKee | HCTPpPY MEOHTO, cbyeysa C H & enecx:
enNnekKTpoTexHi Ka 1 CHyBaTuW He MOXe. Bi o
KOMMNO’ IOTepPHOT O—BVOE] e3a0BHAHEHaAH € Ha TOYHMUX M
T 3HaHHA QJo03BO/NAE (GaxoBOMY cneuianicrt)
OmMTMiI 3yBaTuW €enekKTPpPWUYUY-HN O AC XxneMmmm.c b MocsB o enm a
HaBUKamMMNn MaTeMaTUMWUYHUX anapartTti B, K i
3acTocCcoOBYyBaTMUMYyTb Yy TeopeTUWUYHUX PpPoO3pax
XNTTA. Ha pgonomMory 340060 YyBoa'H)a Bav@EBTIOHIM 43Ha
mMaTepianun, gaKkKi MOXHa BUKOpUCTOBYBaATW 47

Ni ATOTOBKW A0 caMOCTIi AHMX Ta MOAYNbHMUX

s dMsC odStedMmlsOdzdr HYJ o] dz:
1. https://drive.google.com/file/d/1IFOgTIKZC9BqflyXzxc6DvJ_Un9REe6Cf/vie
w?usp=drive_link
2. https://drive.google.com/file/d/1ocLoJxiSSCAHDuUOpJU9RSTQIENQeBOXY/v
lew?usp=sharing
3. https://drive.google.com/file/d/1FwQO7z0X6bslplznADy2ztTlyZipJK-
alview?usp=sharing
BikTopis ITIHb,
MiskH j dZs¢fA-1cte. 2
s1 JIt1 ¢r g@OSEPrdy HY dOWIsd
Mapia AHIB-JTIA3AP,
9 dC dzOHOY yd¢ dzso ts¢ 2z BABAE' 19O t6 dzd An kzHIx
s1 [t c¢r gBOsePptpdyd HY dOWisd
Muxaitsio PE/INHA,
9 d<¢ dZOHOY yd¢ dzso ¢ z BAAE" IO 6 dzd An zHiy
s1 J {1t c¢r wGEERYsSd] HY dOWlisd
3. rwsetsedy,

MPOPECIMHUMN TA KOMYHIKATUBHUM ACIIEKTH
KOMIETEHTHICHOI'O NIIXO1Y SIK OCHOBU ®OPMYBAHHSI
IHIIIOMOBHOI MIPO®ECIMHOI KOMIIETEHTHOCTI

Me T 010 npodeci MHOT oOCcCBIi Twu € NHMK@T O |
BIi ANOBI LHOT O pi BHSA T a npodi nito, KOHKYDP
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KOMNEeTEeHTHOT 0, o BI NbHO BOMNOAiI € CBOELW
ranyssax, roToBoOro Ao NnocCcTi WHOT O npoao
npodgeci WHOT MOOGI NbHOCT
Mpob6nemaB U PKY npodgeci NHOT KOMNeTeHT
O6byMOBOGHEB8KTMWBHOLIW HeobXI AHI CTIO ni garor
daxi BUyi B, 3faTHNX nNnpauywBaT”Mm B HOBUX €]
ypaxyBaHHAM PUHKY npaugi Ta PO3IBUTKY Mi
T&VWM UYMHOM, NMOHATTSA «NpP-OMPEeHAITITHIA CKKOIMIE,
CKNnapgaeTbcH 3 6e3niwvi KOMNEeTEeEHTHOCT e
KomMneTeHUi 1. ABTOpM EAVNHI B TOMY,
KOMNEeTEeHTHOCT I Bi 6yBaeTbCa TwWwepena Oewes
npodeci MHI HaBWUYK N, BMI HH A, wo dGopmMyHwT
npodeci I
Y AaHNmR yac 3IMIi HUununcecs BUMOT U, K i r
BUNYCKHMUWUKI B Konepxi B HeMOBHMUKX cneui an
Mi XHapoAgHOT aT®wMI BpPp GAIMKHK €eKOHOMI YHOT T
Kpim BMcoOKOro npodeci mHoOro pi BHS, CVYU:@
LOCMUTHDLb BUCOKMUI pi BeHb MOBHOI KoMnerTe
A1 ANbHOCTI
PO3BUMUTOK Mi XHapoAHNX 3B 'X\Aa3BkaiMBm Y KTpaa i iHX
3 MIi Ha, |l HTepHaui oHani 3ayi a BCiIi X cdep cC
peanbHO 3aTpebyBaHUMUMM Yy NpakKTUUYHI N Ta i
Li AWHaMIi YHI ABMIUWA aKUEeHTYWTb MIicue np:¢
CNPBEMWHAM» Yy CUCTEMI BMwWoi npodeci mHOI
HaWMBaXnNuWBi WOKW BUMOTow A0 @axiBUI B B Y M
BCecBI THbOT rnob6ani3auild
Bi onoBi gHO pfgo KOoOHUenNnui i MOoOAgepHI 3auyi:’l
HaBYUaHH®MOI HMD®DB M, Opi EeHTOBAHI Ha QpoOCATl H
HabyBawTb 0CO6NMBOINIO 3HaA4YeHHS . 306y TT.
B OBO/MOAI HHI CNi NKYyBaHHSAM Ha | HO3eMHI W
MOoro SAK AN9 3afgoBONeHHMA3apDihpeoicOOMX T NR
Tak | nopanbworo npodcdeci HOro camMopo3BYV
| HWOMOBHa KOMNeTeHTHI CThb € 4yacTWUHO
podeci "NHOT KOMNETEeHTHOCT.I i po3rnapact
npodgeci MHOT aid @y OH @KW avneyi ani cT a T a
| HO3 EeMHO I MOBO IO H a PYHKULI OHaNnbHOMY [
KOMMNEeTEeHTHOCT.I LO3BOMAE BUPI WNT MU HacT
HadrorasoBOro npodoi nw PO3YyMIi TWU nNnpasBMwn,
AYMBY NUCbMOBI N GoOopMi Ha | HO3eMHIi hn MOBI
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npodgeci WHOT O XapakTtepy,; BOMTOAI HHSA | HO:
I Hopmaui i I 3 3apyobi XHUX AOAxepen; 6axaH
KBani i kKaui i Ta MaWCTepHOCTI

Bi ggniopHO A0 HOBWUX BUMUMOI A0 nNpodgeci MNHO
MOXHa cKas3arT#u, Wo i HWoOMOBHA KOMNETEeHTH
cninKkyBsaHHA (KOMYHI KaTMBHAaA KOMNEeTEeHTHI
npodeci WHOT Ai ANbHOCTI

TepMi HU K@QR O1TBWHHIA » | «KKOMMNEeTEeHTHI CTb»
aMepumkKkaHCbKWUM niHreictom [A. Xanmcom (1
4 . XanMcoM SK anNnbTepHaTuWBHE i CHYBAaHHSH
i «KNi HFBIi CTMYHA KOMNeTeATHI BT GeGEPUNBUTEeOPY
«i peanbHUW KOMYHI KaHT» nondarana Yy npas.
BUKOPUCTaAHHI MOBWU. Lle nmoHaTTA O6GBYNO nNo
MOro Ni HIFrBI CTUYHOI KOMNeTeHTHOCTI . Bk a:
K OMYaHHITK» | «NAi HFrBIi CTMYHA KOMNETEeHTHI CTb
a XamMc yYyBIi B NOHATTSHA «KOMYHI KaTuBHAa K
TOMY, Wwo A4N1A NOBHOUI HHOTO CcnNi NKyBaHHS4A
NeKCKUKOW, ane TaKoXi ¥ HEBWNKWO TWAT @aHIbH.I Y MC

| HWOMOBHa KOMNeTeHTHI CThb po3rnapgpacet
pe3ynbTart npodgeci NHOT Ni Ar oTO0OBKMW Manoy
|l HO3EeMHOW MOBOK Ha YHKUI OHanbHOMY Ppi B
| HO3 EeMHO MO B OOKL OTBay BYaMiWH bH a3d9aBCHTiI 3 Ha HHSA H
KOMNeTeHTHI CThb po3rnapaeTbcA yacTWUHO
ManbyTHbOro ¢daxiBuUua HadpToOorasoBoOoro npod
| HWWOMOBHOI KOMMNEeTEeHTHOCT.I nonsarae B 0
M OGBIO , AKe [JO0O3BONAE BUKOpPpUMCTOBYBATM n o
notTpebo6, peani 3auyii ocobuncrTunx A1 NOBMWUX
caMooOCBIi TM Ta CcaMOBAOCKOHAaANeHHSHa, a Takoc

AHani 3 BMMOTIT A0 Ni ANOBOBKW3IBNEOY B MO B
BOHM NOoOB' A3adHi HacamMnepepg 1 3 dQOoOpMyBaHH
Ta HaBWYOK, aK i LO3BONATbL OYTW ycCcni WHMN
T a y NOBCAKAEHHOMY XUTTI . Po3srnaHyrt
3ar anbmHYOXHinb( 3aranbHIi ) i npoddeci NHI (cnm

[ o 3aranbHNX KoOMNeTeHLUIi-OiMWn CBlIOBKWO C A
3aranbHOKYNbTYpPHY KoOMNDeTeHLUI 0. Cneuyi ant
cKnapgi AK WX MWK B N O KMPi e3MIaKBEAWIOb H Y A B Yi aH/q®OH|
KOMYHI KKaoTMInBeHTye H L, 1 |

Po3rnaHemmo KOXHY I 3 CKnapgoBWuX I-H WO M
cMuMmcnoea KomMneTtTeHLUIl Aa. MoB' A3aHa 3i CTY
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curtTyauyiril npodgeci NHOrTro Ta O0OCOOGUMCTOFO C:¢
HagaTtTunw negaroBi 9EWMURINIEHPHNMKHYM HOBOI p
OBO/MOAiIi HHA | HO3Ee€MHOK MOBOI y MamnoéyTHIV

3aranbHOKYNbTYypPpHAaAa KoMneTeHLUI . MoB' A
NONi KYNbTYPHOT O CBIi TOBOTO npocToOopy, o]
Ay X OBMFD@P aTbHMUX OCHOB XWUTTS4H, Ci MEMHMNX, C
Tpagwuuyi n, cTpaTterinm npodeci HOT Kap'ep
Le HaBYaldbHUX CcuUuTyaui ax.

Mpodeci MHI KoMnenesdgaBantHBaB YaOMAGBTEeH
OBONOpOibGHHIa YE MO OCBI TWu AKOCTAMMU camMoT
peani 3ye CcBOW CyYy6' EKTHY aKTUWUBHICTb Yy
aHani 3y, pedgnekcii-nNicamealbHRO/N paBWwaADb,]
MeToOAIl B BUPI WEHHA nNEDOO@ReIH HsA HieprequediaMa
cuTyauyi n.

|l HbopMauyui mHa KomMneTeHUI 9 nondArae y o0
TeXHOoONnNori amm., KOMYyHI KaTnWBHa KoMNneTeHLUI
ocBi Twn ePeEKTUBHUMMU cnocobamwnu coui anbH

npdoe ci WHiIi W ycni WHOCT.I

OT Xxe, CTPYKTYypa | HWOMOBHOTI KOMMNOEeTEeHT
npodgi nto cCKnNnapgpaeTbCcd 13 CYKYyRNRHOCTI 3ar a
|l HWOMOBHA KOMNDETEHTHI CTb cCchnedllieanicyTKa MHA
3aranbHKI a&/Bb KKMNIX KoMMOeTeHUI i, HeoObXIi AHM
3aBgaHb nNpwu BONMNOAI HHI |l HO3 EeMHOK MOBOIW
3i cTaBNnNeHHSaS AocCcANi AHUWUBLBKWUX nNo3unui m y pa
a TakoxX npouyueci B PO3BUEKY 1T MI XHKaipoHla
| HTepHaui oHani 3auyi i BCIi X c e p cycni nb
BUMOT 010, wo npep'asngawtTbca A0 daxi BLUi B
Yy MO B a X BCecCcBI THbOT rnob6ani s3auyi i, 003 BC
BUAI NEeHHA WLOMGOABH&A KOMIEeTeHTHI CTb» 4K K
KOMMNEeTEeHTHOCT.I Ta BUAY KOMYHI KaAaTUBHOIT |
CTPYKTYypWU.

s IS odCtedmlsOdedn HYjtej &

1. AHTOHEHKDO [ I PopMyBaHHA npodgec:i
KoOMNeTeHUIHTI B BH@ne [ ENeKTPOHHNN pecy
http://modernconf.fl.kpi.ua/uk/node/

2 . Bi 6i k H. M. KoMneTeHTHI CTHUMUW ni gxi
Bi 6i Kk H. M. /1 36. Hawik . nilpxaiusks y Ko wu a (
cBi TOBMUN pf A Ta yKpail HCbKI nepKc.n ek T

OCBI
«. 1 . C.—£.,36-32.0 0 4 .
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3 [ p”HIWK c. . KOMYHI KaTuWBHMUIMI ni axiAa
opmMyBaAHH.I | HWOMOBHOI KHOOMYTHI KaTwpBaeBntieE
FrpumHwk [/ HaykoBi 3annmckKkunm Mi XHapoOAHOT C
HaykKk. —-Op&ig @ . MI-Byn2-0C.0 -132. 8

4 . MeTpoBa A. | . dopmMyBaHHA Il HWO MO I
MeHeaAXepi B 30BHI WHDbOTEIK 0B O NMIPpWH,®IC i A4 idsa/X O H
aounec. KaHpgn. nenua. Hayk 13 .-0BO .HOHM u/a , N e210p0cC

5. UepHnw B. B. HaBYyaHHA | HWOMOBHOTOO

KoMNneTeHTHI cHoro niaxoay [/ BaneHTmwHa B
2012.—Ne 4C. -271

Ipuna CIIMAKOBCBKA,
9d¢ dzZOHOY yd¢ dzts 9 &' dfOEs " Isi) tc’ dzdfif iz fimtc
s1 J It cresesBdy! §d2 WORtsed?2

JAmurpo MAYAYA,
fiszH j dzls eitdizif d
s1 J It cresesBdy! §d2 WORtsed?2

B [ e BEOiydo

®OPMYBAHHS YUTALBKOI KYJbTYPHU SIK CTPATETTYHOI'O
KOMITIOHEHTY HABUAHHS AHIJIIHCBKOI MOBH VY 3/JOBYBAUIB
3AKJIAJIIB ®AXOBOI IEPEJIBUIIIOI OCBITHU

HaB4yaHHSH | HOBEMHPDT amoame aHT Ni NCE
Mi XKYNbTYPHOT KOMYHI Kaui I, rodbomBMy ® a H H
Mi XHauUul OHaNlbHOT O CNi NBYHADOP AYKE BHASB T YUD B |
noni TwRPRIgMEBpPONMAa B KOHUENUMIDKKY TbTYPHOT C
coui oni HrBi CTUWWHHBEMHHMXB WaOHBH A 3Ti O HO UboO
MO B U (aHT Nl NCbKOMMMT MO BHBKEBHI® C S@édEBINkE 00

Haui oHaNnbHOI KYnbTypwnu, 306ar ak yM/TwmT y3pOHOOOHy
XYy O OXHCbTOE T MY HOI | Hopmaui €. Apxe u4yepe
Bi okpnmBaeTbca 6arartcTtBO CBiTYy | pi,3HOM
nwagcbkKke O6YyTTA CcTae wWunpuwe, OCKI NTbKWNW MOB
pi 3 HI cnocobun mMMmcneHHSAa i CnpuMMmMaHHSA. M
ui noro Hapoagy [ 1]. ToMy npu BUBYEHHI i
TIi NbKMN AK L[IOK aLlpicio,bya/keoOMyH AK 0O 3acoof
Haui oHanbHOI KYynbTypwu, MOXNWUBOCT I O3 H i
NOBCAKAEHHMUM XUTTAM, JNiTepaTypeOLi ACTO
MOB MW, wo W akKymwmynwe y co6bi a HET JNOPMOOBBI HOAH (
NaHKOKW 3a yYyMOB BI A CYTHOCTI | HWOMOBHOT O
KoMnnekcHe BUBYEHHSHA MOBMUWU | KYynbTypHmn
3 aHrni cbkKoi MOBWU 3A06yB&¥YivBO BlaXH@BIGAIC K |
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MNABNAKWTbLCA Hauli oHaNnbHIyTOCBROOHIMBBL I, b1n Ky
MnpasHO, Lo He3HaHHSH MO B U MO Xe mMeBHO
LOOYTKI B UI€ET KynbTypwu. BogHouyac cni g
npunana Bi oKPpUTOCTI NACbKOINIOoO | HTenekT)
PNW3HaAaWeHMA M aCcCo00b60OM CcNi NKyBaHHSA, Hakonhwu
CATHEeHNIMN CBI T i A CHI CTb. Takuwm 4y u
fobyBadyamMunu 3akKknapgi s ¢gaxoBorl nepepansunuworl
OBONOAI HHAM | HWOMOBHOIWE KNAbTY PIGR N 5Bk
YNbTYPONOTrNi YHMUX 3 HaHBDL, a N dGopMyBaHHSES
PUAHATN KYNbTYypy HOCITB MOBMWU, WO B WBUYSE
3 ornapy H a U e, OAHUNUM I 3 Hai-BaxXin
| 3HaBanbHOI A1 A9NbHOCTI HOWYMT AP WA ,3 ade)r
Mi HH A PpO3YyMI TMH nitTepaTtypy, 4K a cnpat
TUMY THOKOYN MWOTro TBOPYY 3pAaTHIiI CTb nNi 3Hal
OHYKae mor o A 0 camMoOCTi MHMNKX CYyhnLXeHb
3BUTKYYG¢CBCT@AQENONI EHTUPOM Yy CKNnapgHOMYy
UntaHHuHa | M (aHrni ncbkow) SK KOMYHI Ka
3NOBCHAXEHMM CNOCOOBGBOM | HWOMOBHOI K Ol
T b oBoONnNoOpAiI TMU ni g yac HaBYaHHA MYy :
HIr ni "CbKOT ) nos3a MeXaMMu BTOPWUHHOI
LenTwWBHMMX BULOI B MOBJ/ITEeHHEBOI A1 AN1TbHO (
Ki NbKW BIi H NeBHOKW MIipow Bi go6paKaea:d
OBPAWRIi 3HIQMIHOT KYyogqli BT WPM@H MY BTOBHIT UBHOT
TaB/Nekwsa, AMORB@INBY A.EYTMH HHMT aHTAYGME X T MU B 1 C T
fobyBaudayMc BOHHAan B UAAbBKORBACT YiBRRUIMMGIB H O K
ni 7T epag/ymooyikido p mapaixiam HHPoOpP,MasiHi & aBUT b [
3/40BO /TE@B GHSMXT A LL%b T BXO P M O K pyedo, C K O H)A M IEYHEBHAO I O
MOB/leHa sHY TakKoMy acneckKTI akKTyani 3yeTtTb
KYNbTYpPMW UYUMTaAaHHSA SHSK cTpaTeri yHoro acne.
Ta NPOAYKTWMUBHOT O B ViKHOQPOMPCMIaauHiHIA. O T pU MaHOI
dopMyBaHHSA KYyNbTYypW 4YMTaHHSA Yy 38060y

M
7

O X W wWw OO0 W wm w

T O O W O3
3

o

w 60 300 T =T
T O 0 9 © O

Opi EHTYyBAaATMUNCH y AXepenax I Hpbopmaui i,

UNTaHHSA, afpeKkBaTHO PpPO3YyMI TW NPOYNUTaAHE,
BaXnmBocCcTi , nNepLoOPEPHYBY HEOD P MPLI 10, K p Vv
ofepXadHi 3HaHHA, po6éuTnM BUCHOBKMWU 1 y3
KYNbTYypuU UYUMTaHHHA € o0oBONopjfgi HHA “cTtpaTter.i
Bi TbHe BuUuKoOpuUucCcTaHHA | M (aHrni icbikophapgs
cneuyumnmPi YHUX BMIi Hb Ta HaBWYOK, K I oxon
BMI HHA cninKyBaTuWuCb ANA [OCATHEHHSA B3 E
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| caeBa, ymtTaubka KynbTypa, nocTtTae 4K
ocobunecrtocTi, ¥YMOMIMMBIEKCNGOGHRHBLB 4YMTaua, |
BUOBI p TemMaTUKNW YNUTaHHSH, MOro CUCTEMHI C
CNPUNHATTA T a 3aAaCBOEHHY N TRAIUBDE @A THPAOT YO
CYKYNHI CTb 3HAaHBbL, YMIi Hb Ta NOOBHDILB HH D"
caMoOCTIi MHO 3acBoOoBaTWU XYy [QOXHIW i TeparTy
po6orTwu 3 AHT TOMOBHOIO ni TepaTtypoti, LLL C
| HTepnpeTyBaHHA T a oOui HKWU MPOYNUTaAaHOT (
nitTepaTtypu, ae pek@pHgOBWVIIEE aBQ oMy BHE | C
aAaKYyMYynwwWTb MOBHI Ta KYNbTYPHI 3HaHHA,
cTpatTeri YHMM KOMNOHEHTOM HaB4YaHHSa | M (
BUuUeBUKNageHe, BaXnNumuBoOCT.i HabyBatlwTb nNoOo
agantTyBaTunWcb A0 HOBOT KynbTypwu, a cawme:
-6yTnm obepexHummum (He BBaxartTwu, o 3 aB X
A1 WCHI CTb) ;

-BYNTHNMN Ta BUKOPUCTOBYBATMU I HO3EMHY MOB)
MOro KYynbTypu, SQSKUN 060B’ A3KOBO OLI HUTE
-He naux@amu BUCyBaTu cyaxeHHsa (po3rngap 4
KYynbTypi B acnekrtTi “pob6bpe” [/ “noraHo”,
AaHOT KynbTypwn),;

-BMi TUW noctTaBuUTKM cebe Ha Micue | HwWoOT O,
-naM’ AaTaTKn npo Te, I\ YLl EHVNXUNRYARTVY[

Ppi 3HOMY ;
-nepeBi paTMH 3HAaYeHHSHA (npwu Bi AMiIi HHOCT

BaX/1MBO nNepeBi paTtTn, nepedopmyBaTtun agnsa Yy
-bpaTuMm yyacTb Yy BCbOMY (nparHyTmWUOLOAY U
nwogen KpaiHMN, MoBa 8SKOT BuBYaeTbcCca) [ 5]
TakKuMM YUMHOM, B YMOBaxX Bi ACYTHOCTI a
akKTyanbHNUM, Ha Hawy AYMKY, CTae€e 4YUTaHH
NaHkKow 'y bopMyBaHHI UYNTaUbKOTMNIOWRKTY V|
HaB4YaHHSA I M (aHrni ncbkKoi) 3gob6yBavi B
HacCcuyYeHHSH ocobucrtocTi COUI OKYNbTYPHUMYV
HeobGXI AOHOKW YMOBOWKW YycCcni WHOT peani 3auyil

(aHrni ncbkKoi ) . UpmaegbrdaKgmemypma XBTTEB
AOCBI 4OM, BUXOBYE ecTeTuUYHUml i XY O OXHI
dbopmye€ obpas3He Ta TBOpUYE MUC/TEeHHSA 3 ac
bpar MeHTYy Haui OHaNnbHOTI KYynbTypwu, A e M
NOTIWMY HI |, €EKOHOMI YHI , CouUui OKYNbTYPpPHI r
cycni nbcrTBa, Bi pobpaxaeTbca cneundi Ka
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—npepcTaBHUWKI B | HWOT KYynbTypwu. Takum 4wu
K cTpaTteriyHoOr o KMM{@aHaeHniaAicb@a8HRAHBO
HabyBae BaromMor o 3Ha4YeHHS4a, 60 akKyMyntrwe:-

anA4 noganbuwor o NMNPOAYKTMUBHOT O BMUNKOPUMUCT al
T a JocCcAr He HHH4d BBaGMOpO3yMiHHF|.

s dMsS odCttedmisOdeds HYJj o] d

1. Jaoread/POHI € N C b K I PekomMeHpgauil 3 MOBHDO
oui HowBaHHa |/ Hayk.-K.epn. JCen&#7183,HCXMDO3A.€ B ¢
2. | caeBa O. O. Teopi 4 i TexXHonor i 1
CTapwokKknacHMUWKI B y npouyueci ypwmB4YABHD P 8@
AncepTtauyuii poKTOpa neag. Hayk: 13.00. 02
I WM. M. Apar-&vmaHePd® 4c .

3. MeToauKa BUKMNagaHHHA | HO3eMHWUX MOB Yy
aBTopiB niag KepiBH. RLTeHsdO-BRBROMWAeceBOT .

4 . MnpononbcbKa H. €. PopMyBaAaHHSH
3aranNnbHOOCBI THbOT WK oK 3aco-pamMmmemduc HA
K., 23acdaa..

5. Kealey, Daniel J. Cultural Shock: A Barrier of Success Overseas? // People in
Development Inc., 1992. —P. 4.

I'amuna ALY X,

9d¢C dZOHOY yd¢ dzts o &'z dfOmEs " Isi) tc’ dzdfif iz fmtc
s1 J{t c¢crwesetsBdy! $d2 WOrtsod?

Bacuas [TACIYHUK,
LHSBEZO Oy BfMe ' Isd 1 CkthmMkz Mijy' Od -dzsfls
" dzls j@dgtsolsj ndzsdzse T T SO tet

s1 Jerntesetsedy! $d2 WOmRBsad2 ¢

IEPKBA CBSITOI'O IOPA SIK IYXOBHHUM I KYJIbTYPHUI CUMBOJI

JAPOT'OBNYA

LlepkBa cBATOro pagHeEa [Bp oHDMOBIMHIHAYHI L
yKpal HCbKOT AepeB’ AHOGeE OmXIiaTTeOKBT KDOIB,y L
KYNnNbTYPpPHY T palen uH el0 nHpaopcotaoy . X p a m, a cnpas
KapnaTtTcbKuUX Tecnapi B, AKMWMN NOEHYE B
peniri mHY CcuUMBONIi KY Ta i CTOPWUYHY Ui HHI
bynaHesceHoO ao Cnucky CBiTOBOI cnapjluwmnH.
«lepeB’ AHI uepkBuM KapnaTcbKOro perioHY

Mi XHapoagHe 3HayYeHHA Ta HeobOXi AHI CTb 30E€
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AK YHIi KanbHWWN 3 pas3 oK O CCWKIINBOG b KXOpr @M aB

FrapMOHI WHUMMU nponopui amn, CKnapgHOI K
BHYTPI WHIi M 03A4006N€HHAM, 30KpemMa | KOHOC"
€ CBi AKOM UM CNEeHHMNX | CTOPUYHMNX nopni un,
06" eEKTOM ANdi BXgKHBBYXC@HepaAX apxXxi TeKTypL/

MeTo10 wi€i I0CHAITHMUIBKOI podoTH € r'PYHTOBHE BWUBUYE
apXi TeKTYypHMUxXx ocobnuBocTen Ta eTani B |
Aporo6wuui , a TaKoX YyCBi oOMMAEHHH (] 3 H
CBIi TOBOI KYNbTYPHOT cnhnajguwnHmn.

AKwWo 3arnméGuMuTtmucb B (I cTOpitw yepksunm CB
CbOropagHi WHA cnopypaa 6yna He nepuworw Ha
Wo A0 MNnNoXeXi 1499 p. TYyT BXe€e | CHYBAaI/oEé

MoXeXa CNTfpa/MMHOW nNepebGypgoBUN ULepKBUM Yy 16
6patcTtBa (nNnikKnyBanbHWUKI B ULepKBU) Bi O
uepkBa O6yna 3pyMHoBaHa 3 YycCi M, Lo B  HI
LepKBW He BKas3yeThbCcbAn T O ABHMACKH OHBEO KC,K /UROA HTOA
cuMnow OGyna nNoxexa.

3a 4YyacCc I CHyYyBaHHHA XpaM HeopgHOpPpasOBO T
bopmMy, LOCTYNHY cyyacHuMUM Typucrtam, U e
mManmcTtep IFpuropin Tecnsqa.

Mo6bypoBaHa O6i nbwe amMmpaTnMCBOTEIWPC HKXK I E

30BCi M ManeHbKOW i AOCUWTbL WBMUAKO nNnepec
BHacni gokXVIhomronier Ti 3 npuKkapnaTtTcbKOTro
AepeB’ AHY LUepKBY, 3a paxyHOK 4daKoOI Xpawm
LuepkKkgpAaa 6He KynneHa, a BWUMIi HdHa Ha cin
OAporoo6uuyi

Y xe B Opor ob6uuyi CBATUMUHI KIi NbkKa pasi
pekKoOHCTpPYKUIi a Biagbébynaca y XVII cTtoni 1T
3 TpboMa 3pybamu, RNEHT PHRGHIHW 00 ® @I upe M,
| HTep’  epoMm.

TakoX uUui kaBwum GakToOM npo LepkKkBY €
EAMHOTIO 3ani3HOIFro usBAxa. MancTtTpu BMUKDO,|
«acTi BYNUH XBI CT», Wwunnwu T a I H Wi Tpagpgl
Mi UHIi CTb | AOBTOBIYHI CTb KOHCTPYKLUIT

Y 19179475 pokKkax npoBefgeHoO pecTaBpauito
Mor o nepepgamHo ni A Bi Aonin nam’ 9T O0K

«Aporob6GuMmyYyymHa».
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3 201l50pmeEayalpo MacwtTabHy pecTaBpsmui o

Ao cnucky KWHECKO B 2013 pouyi . Bi ntoni
MPOTMUMNOXEXHY 06pob6GKY paOepeB’ AHMUKX KOHCT Y
6nmMmckaBKO3axunucrTy T a eneKkTpomMepexi, 6 )
CTiHOMUCI B, nNi oBanwkWHOLIPYKULN BaBHEWEYH
poui pecTaBpaui NMPU3IYNUHEHDO yepes r
i HaHCyBaHHS4H.

Yy XOBTHI 2024 plekye pcyw Ki Kine st@aBpi r
Bi opecTtTaBpoBaHuim ikKoHocTac XVII cToni T
TpusBaoaunmpwu poOKMW , ni g 4yac AR @K H apao i iBwH
PEeHTTrIeHOoONnNoOr i YHi AOoCnNni AXeHHSda, BUABUAN T ¢
3aBAodgKun yuum 3ycunnam uLepkBa CBdaToro Hpez:
3aiMwaeTbCcd BaXNUMBUMNM O@Ee Xe/OIKLAaW PHYX B HKA

Aporobuubka uUuepkKkBa cBdATOro HKpia € g

AKOMY Bi A6byBawTbCcCA nepeBaxHO Yy Benuki
BaXAuMBUM MiIicuem pa[n4 Mi cueBOI rpomajgwu,
6orocnyxi ppaAXKrtTrmnHmx obpapgax.

LlepkBa € He nunwe MicuemM MOAMUTBU, arne
6araTtoBi KOBOT i cTOopi i ApOTro6uMYYUHM. |
CTBOpPHWKWTbL OCOO6MMBY aTtTmocdepy, Wwo Hapgwunx
cBATOro K@BibkepexmmsHae Ta nepepgaudi HacTyn
penirimHuMx Tpapguuyinm Ta obpapis. Lle pk Ba
3pa3kKiB ranunmubKoi AepeB-rmAoHYoa T Kayp xd{ \fle ka 1y
YHI KanbHa CTPYKTYypa, pi 3 F@epammwdIOTE&8appa
MucrtTeutTBa YKpalHN.

CboropgHi LepkKkBa € 4YacCTWUWHOKW My3euWHOT
Bi ABiIi AywWTb TYypucTtTwn Ta [JoCcni AHUWKWN [ANA 03
Ta MUCTeuTBOM. Pos3nwucwu uepkKBMU, 30KpemMm,
Ik OHOorpadogi i Akadgi ctTa Xpumucrta, € Ui HHUM 4

Ta peniri MHOro XWTTA perioHY.

LlepkBa CeaTtoro IOp @ 1 BH afyp@r oaam’i 9T K a
AepeB’ AaHOI apxitTekTypwu, Wwo € BTIi NEeHHAM
cnagwumpewrtdarom cTONi Tb BOHAa nNepexwusana Y
npoTtTe 36eperna CBOKW aBTEHTUYUYHI CTb Ta /[
CBiToBOi cnagwunHu KWHECKO ni gkpecntwe 11
l ctTopia UepkBwu CBATOro HKpa wmiiccrHao [mpeo eortk
peniri MHUM XUWTTHEaM T pomMagum Ta Haui oHan
BUKOHYE BaXnIuUBY ALYXOBHY, KYANbTYPHY Ta T
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s dMsS odCttedmlsOdeds HYJj o] d

1. Mi naesa /1., Pi-MamxiokO. Q. Cldeggmwma C B. HC
ApXxi pek TymMmanapcTBesKungec T az0pladu.i aKomMnnekc
apxi TekKTypu, HaACTIiIi HHOIO XuBonunucy Ta pec

2. CkonlUdlpkBa CeBaTeX\Wl [Opcrt.. . XVApor oé6uu: K
2012. Onwnc apXi TEKTYPHMUX ocobnmwBOGP@QMY T .
I nlwcTpayi amu.

3. Mi naePas3filncnm BOCbMepukKka I 6aHi HaBWn L
Apor oékEgHonoria, 2010, Ned. AHani 3 HacTI
4, UlepkBa CegaTtoro Hpia B [ponrpoodbenme K T: i1 CATK
MWUCTBEAL TX pa My n napadi:i / ynopapng. -—i a
Aporoo6uwuwlTA,TPAEKLG .[ 22] c. 0N,

5, CakpanbHUMm XmsBonwuece Lle p K B U CeBaToro K

Bi 3yanbHWKED6é6pPaAaPpP 0B HIPRE Xmevc ygoxc]Ty ny :
https://www.aphnjournal.in.ua/archive/74_2024/part_1/6.pdfhttps://sacredartlviv.org.
ua/tserkva/drogobych-yuriya.htmi

6. CakpanbHa//lema Bumwmhia . Lle pk B[aE /Ca8aTTma HOH WJp

pecyPepknm pocTyny:
https://inside-ua.com/places/tserkva-sviatoho-yura-drohobych

7. UepkBa CBdaTo0oro HOp-&Enkeegmppp acPiepivkve 1 .
gocTtyny:

https://anga.ua/sights/sobor_sviatoho_yura.html\\

8. UepkBa CBdATOro-fOpaek fp o rn @M wpevc yamooc]T y N
https://karpaty.rocks/cerkva-svyatogo-yura-drogobich

Boaogumup CJIYIHIHSK,
odedzzy yd?2 teBtsea oW L Cd | tsdztse d
culf " Z¢CO Ooalstsditse ' dz' Mls
. [ 19" 9, LG

B3AEMO/IA 3AKJIALY OCBITH I3 TPOMAJICBKUMUA
OPTAHIBAIIAMUA Y ®OPMYBAHHI COLIAJIBHO YCHIITHOI
OCOBUCTOCTI CTYAEHTA. IPSITUPIYHUI JOCBI ITAPTHEPCTBA 1
CHIBITPALI 3AJJISA BIOCKOHAJIEHHSA ®OPM TA METO/IB OCBITH

(2020-2025 poku)

BCTVYII
YKpai Ha 3Haxoagutbca Yy BUPI BaXnwusMux
XNTT A, BoKheamgnagBBT M. OnTuumi 3ayi a wMep

Ni ABUWIWEHHA e€d@e/KITHBBCEKOWIBOAHHSA Ta ynpasi/i
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|l HHOBauUi MHOTI A1 ANbHOCTI Ta MoOpgepHI 3auyli
BOEHHOT O yacy T a Ni CNsSB/OIEPHOBMIAOKY BRITM!
BUKOHaAaHHAM 300600BpAdABABHHEI ppaauMKia Xy €Bpon ¢
Hanar ogXeHHsawM B3aemMopai i 3 6i3HecoOM, rp
CTOCYHKI B [OBI pU O@BIiMaHd TMH e(E r e8ACCEMBLGE W H
rpomMmagaMammx €EKOHOMI YH MK X, couyi anbHNMX,
TpaHcdopmMaui n YyMOXNuUuBnNnwBatTumumeTbCcda -coUi
HUM 3alyYeHHAM pi 3HUX BepcTB i coui an
KpaJj3HHmaudyHa ponb Yy 3abe3neyeH-HIii ICHKCTIH3W
B3aeMOi ic aHvaen easxakT/lba ,aM OCB I T U
MnNTaHHA BaadER@ABTI ODEBMAMCbKNUM CcycCcni b
peani 3auyi i THe®UiOD/MELBKYIE TWMICAI cni Bnpauetw 3
a HabyBae 6i NbW WNPOKMUX ME& X B arHaH 1 ™ 6 y3MHO
cniBnpauyetw 3 KoMMOaHi amMu, opraHamwu BNa
JepXycTaHoBaMm 3apgna MNO3UTMUBHOINIO BMNAUB
NONi TUYHMUKA, coUi aNbHWUN, KYNbTYPHUN Ppo3E
OoAHNMMU I 3 Hapni MHNX coui anbpmeagaroap
KcnepummMeHTanbHUX 3aKknapgi B OCBI TWu naf
340pPOBOTro cnocoby XMUTTHA, € HepgpepxasBHI r
Pednexkci a-nemay wWadB ™ HUNX aAXxXepen 3 npec
napTHepcTBAa 3aknapgy O0CBIilTAMS w 33H ar YpaoDHM@HT i€ ib
epeBarum naprtTHepcbKOT B3aemMopaii 3aknapgi
opraHi s3auyi amm y dopMyBaHHI CTYPgpHEENBHO VYyC
Pop MYy BaAHEH®O X | A H U X an4 XNTTEBOI i
KoOMNeTEdHOHYRLGHOBBE Ma , PO3BMUTOK HaBW4YO
npeagcTaBHUKAMMU PpPi 3 HUX Bi KOBMWMX KaTeropi
coui anbHOI MOOGi NnbHOCTI , CaMOKOHTPONI
B3a€eEMUHax, a TaAaKoOX TakMmnx aKocTemn, A K
BANOBI fanbHI CTb T a | HIi 4Li aTMUWBHI CTbeE p a
O3HANOMOEWAGAHI | Bpi 3HUMMU coui anbHUMMNU p o
MOogendamMu nosBefi HKW, WO,CTyy AUefHTOIMBY I, Y MNP U
CyuyacHIi rpomajgchbK.i Opr aHigs ayy i H a NWacKaTHE
peani 3aui i NPOEKTI B 3a O6waoXeTHOT niAarT
ocBiIi TN y QopMyBaHHI HOBMWX npuHUKUNI B i
npouyuecy. Okpi M TOT O, 3a pes3ynbTaTtTamMu
OCBI Twn I 3 r@mmMaHicChXWMIMHM U, coui anbHe r
BNAMBAae Ha CTaBNeHHA TepuUuToOpianbHOI rp
3aknapy Ta MWOro KOMYHI Kauyi w 1 3 npepgcrTal
3aknapy ocCBi Twu.
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OCHOBHU 3MICT
3 nepuwunx AHIMBp o3vaacOHCYbBKaaH HGAP T a Hi 3 ali 9  « (
NeBiBWpAaAx"CNI NKa) OCHOBHMUMM HanpsaMKa
BM3HayYyuMmna: cniBnpaua 3 opradHamMum pgepxasl
T a I HWN MK LepXaBHUMMNU T a HegepXaBHMUMI
n gonpuMmemcTBaMMU, woapo nonynapusayiil 6e3n
po6oTun 3 6e3nNeKun [JAOPOXHBLOIO pPYyXxXy 13 BO/[

OLOWKI NTbHWMMW0C BC ETPHE MHAb, O -T @Y l0ihbeem Mm o T a
OCBIi THIi MM 3 akKnapgamMmyx Ta amiTH¥H 3P HAHUX HRAPGQ

Teputopii JIbBIi BCbKOTI obnacrTi Ta 3a 1.1
Kpal Ha», Bceykpali HCbKUN TuxXxageHb 6e3necx.
NPOEKTMU «Mi cToO npocdeci nn», Mi XXHaporgaH v i
6ararto i HWKX.

Ceitnmma Nel.Ha cBi TNuHi KooppguHaTop FO «Cninka aBTOMOGI
yyacHUKN -FTIple/Ha Ha b K ATDPc willpmrobunuyubkunih chaxoBMnl Kone
Mannk 4.B., Aymano O. O., beaonk B. B.

B 19 nwtTor o 32aM206 a TpkoykBya N U BnacHI 6
OpraHi 3s3yBanum Ta npoBenun coui anbHUN Tpe.
BMUKNnapgaubKOTl O cKknapgy HaB4YalNnbHUX LG8 akiI
Bi ANMOBI 4anbHODM», e camMe BRnepuwe nNPUIRHALI
CTAYe HT Cb K NN ¢ kipaog oloF/hp@Roora0o 0o N A X PT U »i r a
(pasnkionepngxy) , aK i oTpumMannm 3HaHHAa Ta I
3axopny:

Paxi BUI B nNaTpynbHOI noni yi i TbBi BCb |
npaswuI LOPOXHDBLOF &1 Pp)yoxgyn (3gaaioci6i r a HH A il

TpaHcnopTHMUM ApwmMi)o,gam (gani

- daxi BUIi B EKcTpeHOT MegW4YHOT [JOMNOMOT MU
obnacrti- EMAamia MK) 3 HapjgaHHSH nepuwor o
HewacHMWX BUNnapgkKkax Ta npwu AOATII,

MpoBIi AHMWX C TKpaaTxioOBB,W XLW0a400B oA i W BHacnNni Aac
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CKNnagaHHda €BpPO nNpoToKoONny. | H Wi HeoobXI
| M@HHI cepTtunddi katu.

B nopgansvl@omp aaAB 2020 poOKY ni A yac
3aranNnbHOHALUC ToaHsb H®ea nek u A @Cmad MIKEaor 006 Y,
SAMPONOHWBRAHBH MK/BEe XKY NpPpOBEeCTU CNi NbHUI

nonynapunsaygili BUKOPUCTAaHHSHA BOAI AMMU p e
OXO04YMunXx, KepiBHUMUTBA Ccni NKKW Ta Konepgpgxy,
B pesynbTarti CMHRPAaI OB amb ClymMa LHMAB HHMAK A |

3MOHTOBAaHO HYauTubeTtaTUD EBPBMIHIKLID P 0 NN kL eMiess.n e kK

Dkenensy

fEgBuY

Buknagay - qa!/_w
Bacuab BoioanMmpoBuMY

Citmmau Ne2-6.Ha CcBi TAMHaXxX ydYyacHUKKU Gnewmoby IFO «Cninka asB-
CnywHsak B. C. Mabiai&' sk BM.,M.depguk B. B.

OCHOBHWUMMU GopmMaMMU Ta MeToOAaMWU NapTHE
Koneagxem ANsSs BAOCKOHA/NEeHHS HaBUYaHHSA 06

3axoamn ©6es3nekun XUTTe[I ANbHOCTI |, nexuyifi
MallcCReEPOAPY MU, KBecTWn Ta | HuWi 3axogwnu.
3a I Hi 4i aTunBMu cni nNKwun HeogHOpPpas3oOBO (

NebBi BWKUHM.
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Cpitsmmau Ne7,8.Ha CcBi T/AAMHaAaXxXx CcTyAeHTWUW Ta BUKNnapgaui Konepgx

c. KoHonHMua JlbBi BCbKOXHOGEA®C M. TlaBmMB3I en «|

Tak 26 BepecHAa 2021 PpPoOKY KONEeKTWUB KO
naTpi OTMWYHOMY— MapCcoOMBaoAMCYb K O 3 axopgi , opr aHt
Kepi BHUUTB@E CXI ARIOM NN aBToOnpoGI2rO 2 & b a n AL
BBi NWOB A0 MOiePenpKyeBigsmemnxH BLi Hes3anext
yBi AnwoB o0 KMwpai Pek®paHeMi Haui e «Bnerg

12" F
= 2
=2 ,*'%/; = " i
Citannu Ne9,10. H CBi TAMHAX ydyacHWKWU aBTONnpObGIT
Fonosa JAporob6buubkKold POA KynuHnak CTtenaH JlbB(

Takox p ak3eopMi BB U L T B O M Konepgxy BUKMNapmg
npeagcTaBHWUKKW Ccni NKMU HeoAgHOpPAa30BO NpPpuUKI
nNpoekT «GreeningOekbnemeHHd ameaweTn>») i
gepeBa B NicoBUMUX rocnogapcTpavMolp ar.obul

Kepi BHMULUTBO, BMUKNapjgaumwmx/mmw 3xMOoirayy or3aH acl
HOpPpMa ¥pBaHBOO B O 10 C MDiaaTicad yic N i WH UM ALOCBI AOM
3aknapgpamm oOCBI Twnu, a TakKopi JTKE mM3bHay Wi T3n
nepgarori Ku TN @8@DKHRaGPMC TOBCA0:O N«CMO CTb | HWOT J
NO3UWTUBHO CTaBUTUCb [JO | HWAUX; LOBI paTw
«Ol aaBB@AEMBSBIAE MONOBAT a»,; po3noAainatwn ni

BMGOpPY Ta Bi AnoBi ganbHi CT3B’ A3KHBPT O NP
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npuHUuMnaMMU cCcoOLi anbHOTIToOo nNapTHepcTBa (pi
3000B’ A3aHb, 060B A93KOBIi CTb BUKOHAHHSA [

Takuin TpuBanumm NO3UTUBHUK AocCcBIi A4 cni
Ta cni nKwu nNi@nNwmEe a2w241 p xioy MeMopaHgyw
cniBnpauytw 3a [NnAa BTI NeHHA B CUHepriiT HC

DIg
L]

Ceitimmau Nell,12.Ha cBi TAMHax Ni g 4Yac nNi ANUWCaHHAN PVERKMIOGPAHM Y K(

XoMowomTH. BToOLo,BM cni nkun iGBmkurasgkol M anodxe BpayB.B., , Pegunk B.
BUCHOBKHA

CniBnpaya ake @BiMKHIAQERAB A6AT aMNn Konepgxy
NOTYXHMUM couUuiani 3yrvouymm dakKTOoOpoM, OCK I n
pPpOABAaHHSA Pi3HUX CKnapHMWX AN0A9 HUX XUTT
pednexkcil i CaMOKOHTPONI, OCMMUCNIKKWT b
opraHi 3aTOpPCbKNUX YMI Hb. CTyageHTun oOTpPpUM
3HaAaUYywmx HOPM i Ui M HQC THeOMB, U XC agmicAp ecaend e a
PO3BUTKY SAKOCTeWn i HaBWYOK, HeOob6Xi AHMNX

s IS odCsiedmlsOddn HYjloj &

1. Bex |. O . CyyacHa ocBi Ta Ha WRHRAXY
(1072)37. C. 32
Kani HiUlH&@ oBla HneppCoruoiraiMbHHeEO NMapTHeEe P C T |
Aen OTEPOKMEB H®b K O 1 B3aemMoAgi i Ta KOMNO:}
BIi Twu. Mpob6bnemnm cydyacHoOoro —f20.apydyHunka.
MapKoOBCObLKa M. , TntTumw MWmMKknBarBaBMGBMI S
naptHepcTBO / ynopsaag. r. Tutumw. XapkKi B:
4. Taylor L. A. The role of non-governmental organizations in global education: a
case study on Sub-Saharan Africa. Oxford: University of Mississippi, 2019. 64 c.
5. Willetts P. NGOs as Insider Participants: Evolution of the role of NGOs at the
United Nations / Peter Willetts // Contribution to Elgar Handbook of Research on NGOs
/ Ed. A. Kellow and H. Murphy-Gregory. Cheltenham: Edward Elgar Publishing, 2018.
488 pp.

M
0]

WO oMN
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Oabra NIJLEPKOBHA,
LOMlszf dzd¢ Ht] SIststcO L

9d¢ d&zOHOY yd¢ dztso &'z dfO=lz3 IS te' dzdfig iz fiytd

s1 [Jt1 crtwsesdy! §d2 WOmRtsad?
Ipuna BOT' IAH,

LHtSBERZOo Oy BMe ' Isd 105Lgk GHiz=edy § Q

s1 Jltewgdet Cd2 WwWOmtsead?2 (dj

k. rtesesedy, U

YPOKHN MUHYJIOI'O I I3EPKAJIO CYYACHOCTI
(po3aymu mig yac BuBYeHHs1 TBOpPiB IBana barpsiHoro Ha 3aHATTAX 3
YKPaiHCBKOI JIiTepaTypH)

Bupsomps @m HI ouvi , AN X ak
ANMOMQTpPACawWUmy @Qreea/oiMm I1i H ¢
BOlIHEHHMW M axmioTcarkmumm c ni g,

wo Odz 1 Octewded?2, ¢t

Y c¢cBOIT i CTADHKBT OPEKHY@T W C S 6ontwyorl , a
BaXNnNusol CTOPpPI HKMe [yeoWwma 4 A KCTKWATIT oKyRmatyi
cToni the yamex rnpaoeni un, K i cTanwu Hac

NONi TUKWU B3HUWEHHS PVPKPOPa@KyWCcCBFIOTRANTHABRPHOT O
Lle i nepEiadg And YKpai HM yacoM T nNnobok
ACUNBbHUWLUBKOI noni TUKOI PpajHEMIEMKOO BOT
pneagHaHHLbYXMMXa s3emMmenb o CPCP yKpailHCHBHb
MUWeHHS Haui OHanbHOOAY Jgepampiei@iciiiTa gen
Yy 1 913923 3 p oK ax yKpai HCbKMWNMR Hapopg M e
rymMaHi TapHMNX KaTac+ploognoX&XMOoOCPT, 0O NIUT Y AHO
passfHCbKOW BAapjpgolo. Mi NbUWOHW YyKpail HUI B 3
npoAOBONbLCTBaAa, I 3onqaui w cin i 3ab6bo0poH
3HaAapPpAaALSaSM NOKaAapakHHsD 6303 MN pia rOHeOHpHS KMol e K T
MapanenbHO | 3 Pi 3MYHNUM 33HHWMUYEEHHHHSAA MJ, Y XB(
ni kKBi gayi a9 ykKpailHCbKOT | HTenireHuyi i, p
CBSALWEHHMWEKIikBe. nNMpyagetHeHH A 3 6eperTun ykKkpailHC
—nepecni gysanocsa 8K BoOpoOXa Afi ANbHI CTb.

I 3O T

MoyaTtTok QOpyroi cBixaBOKYBBAUHR Baxipady
1939 pouyi nicnaPi®dieHyY pMoaooaesHamMeHYyBanil
penpeci i, apeuwTi B, gaenoptauim po Cubi |
AOMIiI BOK, 3a3HaNlM KaTyBaHb 44U PpPO3CTPI NI

| A/e@r i YHMU MU BOPOTr amMmWmM & Kipad HLCGIKMA TCEMDEK
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Ta nonpmwapepsn He CKOpuUBCSA. BnHukae I
BU3BO/NbHMUIL py X. BopoTbb6a OYH i YNA 3
HEMMOBI pPHOTo repois3My, SKWUHHAWDTI AE@€eBNamAcC

A Tenep B8BAalpHeM@TIY Ha nNnocTtarThb, aK a
KYynbTypi CUMMBONI 3YyE cunny Ay Xy, He3nnawm
Haui oHanbHlye—tFBAHI BabpaHnmn.

HapoagxeHuim y 1906 pouyi Ha aQyybMKUMMXH i p 0 K
Bi oYYy B, Wwo 3HayYymtTb OYTM yKpaiHUeM Yy cCl
KynbTypy | CBi A OMI CTb. No+aenemx@i TBigp LW
npoTecTy NPOTV TWXRaMPpMaHUYIB apl/aa BIL.e Y K P

Y 1932 pouyi BlaypawnaroNsaap@yno—KatHYT

Danekwuin Cxi a, y Tabopwnu. Ane HaBi Tb 3a |
ToFogocBi g TabopiB nir B OCHOBY WOTo BI
Ta «TWTrponoBU>». Lleuyuprekppec oy LUPpOMBE@H B K
CyTi pagAaHCBbKOIO pexXxumy.

Mi g wac QOApyroi cBi TOBOIT Bi WHW-il|l caameb
Tamwm, y Bi TbHOMY cBi Ti , Bi H NPOAOBXMWB
nam’ AaTHMUK TBIi p «YoMy S8 He X004y BepuauratTmn

yKpai HCbKKUX 61 Xe HiBiiBd. nBlicHa BH e BwW@TB WalmA B ,
pepgarysam. XAmprHeancnoso 6yno oro 36poElo.
Moro TBomei OIOKTIi NHe Bi ACTOWBAHHSA MNp:

(v

Mor o +eeoicuunbHI ykpail HUI , AKHII HIONUK @apl
3papgi . BoHM BMiIi OTEBBNRO6NPpE&EBBDAGBE@AXAY T AH
CboropgHi , KO1TWM MW 3 HOBY 3 MYyweHi 3axu

BarpaHe cnoBO 3BYUYUUTb HK HI KONIKWU akKkTyan
npob6bayace YKpPpal HuM/Mme CBBIOHO O L a K O X Bi pus:
nepeMoeskKKILLIO MKemMOeg@®O0l Hauli oHanNnbHY T 1 AHI

| BaH bafupesHwWaiw cy4vYacCHWUK Yy CeHCI I et
CXNWnNunBs. ronosu. + 6baepaeTBadBgBREHSLTNAaLWNHY
MONOAWM, HRRYWMOTI O nNnpuknapgi nwbuTtTn Ykpai H)

it BLHEdG cud3 dzdeo' L OoayHd dgOB IS " C
(LO dBBslsdo OB ftedetsHdzd y! CseB5 tesdzOdzz  we
OpakoH ...

Bi H 3HOBY HaBwMuC Hapjg Hamu, 3HOBY H a
nouynuTMNM HaUlhelewawroT ar ak e ?llm caiam’Ba Haau OGIAH!
3anax pi AHOro AOMY, AKWWN He 3Humwmna p.
yy XMHeub-Uyellcmtan. XunTtwu y BIi NbHI W [Jepxas
AHI , 3 AQyMmMKammwu, 4y K O yookem BHOaHOa HBE3KA r3ab/mip ai ka
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woo6 po3gepTM Haa wWMaTKM, 3abparTwmnu BCe,
PATI BHUKMN. Yci NOTUCHYTHDb ogaHe OoOAgHOMY
HaWwow KpoB’'KW, a MW 3annmwmmocsa camMi 3i C

To upoMm HPpE&wmmwm T CKAEBHRATPYKMOKN XTOC
BpAaTy’dHi hadMn nNOBUHHI TBOPUTKN CBOE MaMmby:™
3 a U e cBoOIT , cnnn, spopoB’ 4 T a HaBi Thb
banpgyXmm, TO NP0 SHAKY Ha3osB/ODpHarywa Kk pampagy xi
3anparae Hac Yy fApwMo, Beagoe B MOTruny. H
Mae apmil abo He pn6ace npo He'l , aKa H
BavnpgyxBoGwsBace. Mmn BCI XO04YyeMO nepemMoOor wn, &
6i nbwWi CcTb OApas3y cTae «ManeHbKUMU A
He BUPIi WYyemMO MU, TO BWUPI WYyKWTb 3a Hac.
«Turponosumatwyind DBr MHYy TN nNpoTMw 1, ane
cMmeprTi . CbOr opfgHI CMW KT aCKMa X1 UMBA KCa3by. € 4 N 10
AHI, ane Mu pgoci CTOT MO . Bo y BOT HI ne
nepeTBOpPWETDbLC AE.H akwHiO Bya /HeAUH )I0.

MHOTr or pi wHor o cno4vyarTtkKy BUT HanNnwu 3 7
BOPOromMm Hapopgpy, iacamMoBoMpMwBHMN O6GYB nepe
Mi TbAWOHW HaAaWMWX nNwaen CcKuMtTawTbCcsd N0 CBI
ronoBoOIH0, 3 oCcCTpaxoM 3a MaMnobyTHE, 6e3 H
o6’ epHaTwuUCSa, cTaTun ANdA HUXNaPMaH @aomoo XCi
agpxe—-auymHa kKpafilHa, Ui ni cHMMW anapart, wo i
3aBXamMm XO0Ti B po3’epHaTun Hac: T elhoo pt,0 gpie np
3HUWLUEeHHSA. LUle 6onwUi we, KO/wu po3yMI €W,
BUTajysammaBBLUB 3 BNnacHOTINIOoO XWUTTSA, 3 XM
K i npocTo ntwbumnm cBOKW 3eMnw i 6axanwu
wo BEe3YyThb Ha KaToOpTr-FpP aka HT aBKaoaxi oC aive p e @
TOTani TapHOTrTro pexumy, KWKk Kpad BHE € 0 Bl 30H IiC
ANBNATbLCA TOCKHO T pPpoOHaAa MepexXTNUBUX 04
Kpato, 3aMyudyeHMUXx i 3HeBaXeHNUx pakblo kHiInE a,
Lle 4yecHI Tpypgapi, «pgepxXasH.I 3nopilo», |
HapoBW®RHI |, BUNRKPKY Nncenawpmw,b6i THUK K. I E
6i Nbwi cThb KpaiTHW ToOnoAyeE i HagpuBaeThbcC
pagwe M AKO KOTWUTbCSH B MpPi WNNBOIWY EB aB/Cbe
4yoro nobaxaew, awOWwYMKIN HKAMieTma BT apgy

Bennkunui Tepop He Xani B HIKOT O, a nipg
|l HTeni reHui a, agxXe CNnNO0OBO Mae HelWMOBI pI
cnepwy noTpi6HO OYNO BMUABUTKU T X ycCi X,
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MwmnTtTunm. TakwaMm KWwiHhorw,paHad TpaTtTmnna HeBUMO
W TeamprfepasBsym®d®ar HaM NPoOCTO pfanum TBOPMU
CTIi NbKW XWTTI B NOKMajgeHO 3a BON, LL
obauunTtwn. Anxe Li Ha C-BLpé O Ol@ NBPACNEDKPA . H &
ajgosBuui, e MiIi ITbWOHWMW 3amMoppoOBaHUX /N0
patuwkKwu, po36UTI Oy AWHKMN, 3 HULWeHI M [
MMUPUTUC Db, a Yy MOT X BYyXax KpWUKNU 3ack
Ten. CBi T KaXea nNUEOp eElT OMMDMIBMCMA O Y M Ma K a
nopga pAiBYNHa, wo BAATAE YOPHY XycTwn
TUHMW. CBi T Kaxe, o oOoCb We TpoOXwuU i |
6y xi B I CupeH, Ha i Mi CTa 3HOEKMWIIT XH(
MW TaKoOX BWUHHI , a A« Graagiay Y KppoaTCHTipA
BCcTani B HeNnNwWACbKWUX YyYMOBaKX, XNBLULEM
i 7 KaxoBuUui , 3rpsanrtoBaHUX y Byui ,
yBawTb, a [ oKken ndib>e 3 B3 aCKTaUT OBHIMH U X 3acy
i RVARTo) MUHY Nne, 60 Il cTOpIi A LWKIMI YHa.
ogomMopwu, PO3KYPKY GaeHMHaAp MBAXe NpeoulHie T
BarpsHuin, aGaKuil nepeTepni BUATE&RNY @Y
OCTaAaHHI W 3axuUCT nNepepn CcTani HCbK UM
e, He3BaxXawymnm Ha uULe BcCce i HaBi Tb 0]
ogaAaTbCcAa  Ti, XTO CYMYye€e 3a «TBeppoew
W10oC4A U ep oBWoaBC H. 0 MAF BkHedl bUHIEAHKH S K O XX H O 1
oOnNwuT b’'eAaH akupoa®d a K camMo. KposB’' .10 Biypk®m o0 id
aHow ( C. MeTnwpa) .

BytTn BrOBHMBMM 4YHaAa O6o0opoTbba Ta pPU3NK.
we 3a BJAacHe XWUTTS4A, ane. sonpaBRBGN M
poTuNBY. YKpai Ha 3 apas, AaK i nNpoTAr oM
MNbHI Wa 3a cTpax, YNHAYNM CNpPOTMUB arp
nuKki PU3NKOBAH.I KpPOKMW 3apapgun nepemmMor
Topii. 3MiHWE CBIi T, SAKUNK 3n0a9KaBcCSH.

Bi iHa 3Mi HMa Hawe XWUTTSA, Haw CcBIi TOT
TOPOHDL, noKMW® Hauwa Kpal Ha nepeTBOpPIE
BaemMocsa B /i cax, a CMiIi NnBO 3adAB/NAEM
nrTaame . Ak i MHOT OT pi WHWR, MW KWNpgaewm
Ki nbka pas3i B, KaTyBanwu, 3anxanu Ao
aKoOHOBI, ane BI H BWXWB.,. He nwunwe BWUTPV
HawormpagHi wnm nepcoHaxemwm Yy-HKBRIo Me agTBEMTHP
HbOMY HeMae€e HI cCni BYyTTAa, H Kpanani I
pori B, X04ya XTOCb poci Hafgi eTbCA- Ha
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AKY XOPCTOKIi CTb Ta 3/104YUHMWM, np v KHKinksou MOC t
He HAarlkeaywauye npoToOoOTMN TWUX CcaMUX HenwAai B
3HywarwTbCcAa Hapjg BiIi MCbKOBONONOHEHUMU», Ti X
HaumcTiB». 36yayBaBWwWKM Kap' epy Ha KicTKax
wo G@Gwmw. TlpoTe W 3arumMHyB, 49K 6o0Aarys3, Bi g nc
BUNOUTMU 6naraHHA HIi AaKUMNM TopTypamu: «len
po34yaB/itoBaB MO MONoOAi CTb i HamMar aBcKinm nopj
BIH MeHe Myu4yus. A noTtimM cnpoBapgusB pfo 6o
6aTbKi.BayyMug»4yac, KONW BNaja HeHaAaBUAUTbL CB
HaBi Tb BRnacHoOoi Aywmkun. Konm nmnwe 3a mpywybDB
Bi AnpaBngawTb Ha pABaguaTb N’ 9Tb POKI B Kart(
3HOBY | 3HOBY. Ak i KOunchob, Hac 3HUWLWYIWTE
XaxXnAuBuUMU TopTypamu, a nNEprREOHAX FKOBY
camMTuyuBBRUI T B pociw, Wob6 TamM BUKOPI HUTMU
HeHaBUWUCTHb, Iwo6 BOHW 3peKnNnMmcd CBOro Kopi
AK nNokas3ye i cToOopi qa, ANKTaToOpun He Bi
poag 3Mir BMOBOPOTM He3anexHi cOmb ,C Kan a3ga
M He 6y no, HaBi Tb K Wo MW 3anmnuwnmmo
NbHNMMU. Bo kpawe BMepTHU O6Ii Xyuwu, aH.i
poTucsa i TBOpPpUTUKUW 3apagn YKkpalHN. Ao x
aboBaHa CBOIT MUWHaaIC Yy XMOHpMHACMHI. KBonanwmHwM
O oY i r'PYHT U, ropwu, nicwn, Benuki T e[
ayuweBano, HaM noTpi O6HI pedgopmMm Ta Hebe
Y CcBOEMY TBOpI | BaH bBbarpaHuinm 3acTepi
3aecynmyani TapHuim pexunm, a 7 CbOT C
CinmcbkKy @Mepgepaui 1. MM NOBMWUHHI na-m’ aT
nnta KpoB' 10. Mn He MOXeMO 3abyTwnm Twnx
TOM, HAKWWN TpPpUMUMaAaE MewarlrRgTBaEe Baguwmnon
Hapgani nNoBTOpPHBATMUMEMO TMNOMMUAKU MUHY
pTB@M@i Ha HaWwWMX pykKax 3anlMmwmTbCcsa KpoOB
TomMy nnekawnwmo, nwbi Mo Ta 6epexi Mo cCB
36posqa. llaHy M MO3 8AKMUHKIHINK | B mamM’ aTanmo n
3abyBaninmo noner nux, BOUTNX, 3aKkaToBaH
HaMmnepwe 3 TONOBW yce poci NCbKe. Mu no
cTaTunu rocnopgapsamMmu Ha cBOT W 3eMnii.nTwnmda
Ki HUSA. Mu BIi pumMo B YkKkpalHYy, i1 cuny Ta
Apxe cMinnuBi 3aBXagun MawTb wacrTa4al!

CnaBa Ykpal

Frepodam Chnat

0T T o0 T T
T O T O = 9 9O

X 2T X w o -
O <X 9 9 O Q
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