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I. IHHOBAIIIL Y MICTOBYJIYBAHHI

TPAB’SIHUCTI HOKPUTTS IHOLILTPALINHUX BACEIHIB
JIJISl CACTEM JOIOBOIO BOJAOBLABEEHHS

Trkauyk O.A., SIpyra S1.B.

Hauionanvnuii ynisepcumem 6001020 20CR00ApCmea ma
RPUPOOOKOPUCHYBAHHA

[pupomni ymoBM (3MiHM Yy KJIIMaTi, $Ki TNPU3BONATH J0O OiIbII
IHTEHCHBHUX, TPHBAJHMX Ta IOBTOPIOBAHMX OMNAaJiB) Ta TEXHOTeHHI (haKTOpH
(iHTeHCcHBHA 3a0y70Ba TEPUTOPIH MICT, 3MEHIIICHHS IUIONI 3€JICHUX HACA/KCHB,
3HOUIEHICTh KOMYHQJIBHHX IH)KEHEPHMX MEpeX TOIIO) TMPH3BOMATH [0
ATOIUIEHHS Ta 3aTOILICHHs YpOaHi30BaHUX TEPUTOPIiH, a TAKOX 10 HOPYIIEHHS
iXHBOrO caHiTapHOrOo cTaHy. ToMmy, OCOONMBY YyBary cCiiJg NpHIUINTH
PETYNIOBaHHIO Ta OYMIIEHHIO IIOBEPXHEBOTO CTOKY, 3MEHIIEHHS piBHA
3a0pyaHEHHS SIKOTO MOXe OYTH JOCATHYTO HOro OUYMCTKOI0 Ha OYHCHUX
CHopyzAax MoBepxHeBUX BoA [1].

B mpoMy muaHi BaXJIMBHM € 3aCTOCYBaHHS METOJIB peEryITIOBaHHS
JIOIIOBOT'O CTOKY, 110 0a3yeThCs HA 3aTPUMaHHI JOMOBUX BOJ 0€3MOCEPETHBO Y
MiCIIIX X BHIIAiHHS, 30KpeMa, 3a JOMOMOTOk0 iH(UIBTpaIiiHuX OaceiHiB [2, 3].
Opniero 3 1X (yHKIIH € OYNIIEHHS TONIOBOTO CTOKY Bij 3a0pynHEHb (3aBUCIHX
peuosuH, HadTonponykriB, BCKS, XCK Tompo) [4] npu ¢ineTpyBanHi BOAM
4yepe3 MOBEPXHEBE ITOKPHUTTSL.

[IpobGnemaMy OYMINEHHS JIOIMIOBOIO CTOKY Ha JIOKQIBHUX OYHCHHX
cropyiaax —3aiiManmcs Taki TPOBiHI HAYKOBII sk Ajekcee  M.L,
[Hixapescokuii B.C., [ipenko I'.O., Kypranos A.M., Heuwaes A.Il., Yaon B.M.,
IOpuenko B.O Ta inmmi.

B indinprpaniiinnx OaceliHax BepxHiW IIap MOKPHUTTS — POCIMHHHN [4],
JUIl SIKOTO OCHOBHE 3HA4YeHHS Ma€ KOPEHEBa CHCTEMa POCJHH, SKa MOBHHHA
CHPHATH BiJHOBJIIEHHIO HOro MOriMHANBHOI 31aTHOCTI. [Ipn nobpe po3BuHEHii
KOpEHEBIil CHCTEMi POCIMHU e(pEKTHBHO BHKOPHCTOBYIOTH BOJIOTY i ITOXHBHI
pEUYOBUHHM TPYHTY. | CTpryKHEBa, 1 MHUKYBaTa KOPEHEBI CHCTEMH 3/1aTHI CHIBHO
po3pocratucs. Ajie, y MUIKYBaTOi CHCTEMH € 0e3J1iu KOpEHIB Maike OTHAKOBOT
JIOBXXMHH W TOBIIMHH, KOPIHHS SIKUX PO3TALIOBYETHCS Yy BEPXHHOMY IHapi
rpyary. Taka cucrema XapakTepHa il OUTBIIOCTI OJHOIONBHUX POCIHH
(TpaBm), BOHHM J10Ope NMEPEeHOCATh HECNPHUATINBI yMOBH. MUUKyBaTa KOpeHEBa
cHCTeMa JO3BOJISIE POCIHHI «OOIUIECTH» BENUKY KIJBKICTh YaCTOK BEPXHBOTO
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cHcTeMa JO3BOJISIE POCIHHI «OOIUIECTH» BENUKY KIJIBKICTh YaCTOK BEPXHBOT'O
pomtoyoro mapy. Tum camuM BiIOYBa€ThCSl OUHMIIEHHS 32 PaXyHOK 3aTpPUMaHHS
TBEPJMX YaCTOK 3a0pyJHEHb CTOKY Y BEPXHBOMY IIapi, X Olopo3InersieHHs Ta
MOTJIMHAHHS TPOJYKTIB pO3LICIUICHHS pOCIMHAMH Ta OakTepisiMH, IO
PO3BHBAIOTHCS Y IPYHTI.

Tomy, st BUOOpY MOBEPXHEBOI'O TMOKPUTTS iHQUIBTpAIiitHUX OaceiiHiB
HEeoOXiTHO OOMpaTH POCIMHM KJacy OJHOMOJBHUX Ta IPyNU 0araTopiuHHuX 3
PO3BHHEHOI0  KOPEHEBOIO CHUCTEMOIO, IIOKa3HWKH SKHX HaBEAGHO Y
KnacudikamiiHii Tabmui (Tadm. 1).

Tabnums 1

Buau Ta BaacTHBOCTI TPaB’SIHUCTHX POCIMH

TpuBamicTs Crifikicts 10 3ato- | CriiikicTs | [IpoHHUK-
Hassa MIPOAYKTHBHOTO | TUICHHS MOBEpXHE- | JIO0 BUTO- | HICTh B
Tiepioxy, poku | BUMH BOJAMH, OHi@ | ITYBAaHHSA | TPYHTI, M
Crtokosoc 6e30cTuit 6-10 i GisbIIe 110 45 + 2,0

Tlpudammui rpyHmu. TIOMipHO 3BOJIOXKEHI, CYITIIIIaHI, CYTJIMHKOBI, OCYIIIEHI TOp(OBHUIIA,
JIETKi CyXi MaJIOPOIFOUi, KapOOHATHI, TIIaHi.

Henpuoammi rpynmu: 3a00109€HI, 3aCONCHI.

THwi éracmusocmi: BUCOKA MOCYXOCTIMKICTh, HE TIEPEHOCHTD OJIM3BKOTO 3aJIsTaHHsI ITir-
PYHTOBHUX BOJI, HEBHOATJIMBHH JI0 KITiMaTy

TOHKOHIT JTyqHHI | 10i6impme | 10 30 | + | 125
[pupaTHi rpyHTH: HEHTpaIBHI €1a00 KUCH, POIIOUI CYTIIMHKOBI IPYHTH 1 OCYIIEHI TOp-
¢doBua.

Henpuoammi rpynmu: cyxi 01J1HI, KUCITI.
[HImi BacTHBOCTI: 10 KIIiMaTy HEBHOATJIMBHN,T0Ope BUTPUMYE CyBOpi 3MIMH i Ti3HI IpH-
MOPO3KH,TIOCYX OCTIHKHI{, TIHBOBUTPUBAIHH.

OuepersiHka 3Buuaiina | 4-6 | 1o 45 | - | 3

Tlpudammi pynmu. 3a00JI0YEHI JTyKH, OCYIIeHI TOp(HOBHIIA, MIIAHI i CYTITHHUCTI YOPHO-
3EMH.
Tnwi 6nacmusocmi.: 1oOpe KyIIUTHCS, BOJIOr0t00HA, MOPO30CTiiiKa.

Kocrpis 10 20-30 + 1,25
(BiBCSTHHUIIA) YepBOHA

ITlpudammui rpynmu: CymilmaHi, JeTKOCYTITIHKOBI.
Henpuoamni rpynmu: 3acolieHi TPYHTH.
Inwi snacmugocmi: 3MMOCTiKa, BUTPUMY€E BECHSHI IPAMOPO3KH, CIa00IOCyXOCTiHKa

HE NePEeHOCHTH BEpXHil
Paiirpac (ma>xuTHHI) 7-10 3aTOIICHHS BECHSI- + poarounii
HIMH BOJIaMH map

Tpuoammui rpynmu: Ha Pi3HUX THIIAX POIIOYHX | HEKUCINX IPYHTIB.

Henpuoamni rpynmu: Jerki cyxi IpyHTH, TOPPOBHUIIA.

Tnwi 6nacmugocmi: EKOPaTUBHICTB, IIBUIKICTH POCTY, PO3BUHEHA IEpHHUHA, IIUTEHICTD
TPaBOCTOIO, YYTIMBHI /IO BECHSIHHUX ITPUMOPO3KiB, PO3BUBAETHCS y paifoHax 3 1ocTaT-
HBOIO KIJIBKICTIO OITaJ(iB
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Bubip Buay pociauH Ui BUKOPUCTAaHHS Ha iHQUIbTpamiiHmx OaceliHax
3aJISKHUTH BiJl BpaXyBaHHS TaKHUX (DaKTOPIB:

— THII TPYHTIB;

—  CTIMKICTB 10 BUTONTYBaHHS;

— CTIHKICTh JIO 3MIHH ITOTOJIHAX YMOB (TI0CyXa, 3aMOPO3KH TOIIO);

— JIOBrOTpHBajia MPOIyKTUBHICTb;

— MHYKYBaTa KOpeHeBa CHCTEMa;

—  CTIHKICTb J0 3aTOIUICHHS;

— JIEKOPaTHBHICTb (JUI1 BUKOPUCTAHHS Ha MICHKHX TEPUTOPISX).

Jlesiki pocnuHM HE MOXYTh 3a0€31IeUNTH BUKOHAHHS BCiX (YHKIIIH, Tak sK
Yy MICTI BaXXJIMBUM € HE TUIBKM CTiHKICTh /0 HaBKOJWIIHIX YMOB, aie i
€CTEeTUYHICTb TEpUTOpii, TOMY HaWKpamyM pilieHHsIM Oy/e MOoeqHAHHS TPaB y
CYMIII 3 AEKUTHKOX BUJIIB.

Jlns BuKOHaHHS 71a00OpPAaTOPHUX JOCIIKEHb MOTJMHAIBHOI 37aTHOCTI
TpaB’STHUCTUX POCIMH BUKOPUCTOBYBAIIM CyMIllli 3 TAKHX BUIIIB!

55% - koctpus uepBoHa (Festuca rubra L.) ;

30% - maxkutHuns 6aratopiuna (Festuca arundinacea Schreb),

15% - ToHkoOHIT Nyunwii (Poa pratensis).

Otpumani J1abopaTopHi JaHi IOKa3ylOTh, IO Y MDKIOIIOBHHA Iepion
BiOYBA€ThCSI TPAKTHYHO TIIOBHE BiJHOBJICHHS ITOIJIMHAJIBHOI  3/1aTHOCTI
MOKPUTTS  1HQUIbTpamiiHUX OacelHIB 3 POCIMHHHM BEPXHIM  HIAPOM.
EdexTuBHicTh BiTHOBIIGHHS MOTJIMHAIBHOI 3/1aTHOCTI 3a 5-7 1i0 craHOBHUTH 50-
120%, a B pmeskux BuIaakax (MpU HaMMEHIIOMY 3HAuY€HHI ITOYaTKOBOI'O
koedirienra ¢inprpanii) nmoHamx 200%. Ile Bka3ye Ha Te, IO MOKPUTTS
iHQUTbTpaliifiHux ~ OaceliHIB 3  TUINOBMM  POCIMHHHM  IIapoM, €
caMOpereHepaTUBHUMHM 1 iX JIOIIJIBHO 3aCTOCOBYBaTW JUIS  3aTPUMaHHS
3a0pyAHEHb JAOIOBOTO CTOKY.

Jlitepatypa

1. JACTY 8691:2016. HacraHoBM 1010 BCTAHOBIICHHS TEXHOJIOTTYHUX HOPMATHUBIB BiJI-
BEJICHHS JIONMOBUX CTIYHUX BOJ Y BOAHI 00’ ekth. [Ymuawmii Bixg 2017-11-01]. Kuis :
JIT «YxpHHL», 28 c.

2. Tkauyk O.A., llleuayk O.B., fpyra S.B. Brnaroycrpiif MicCbKUX TepHTOpii 3 BinBe-
JIeHHSIM TIOBEPXHEBHX BOJ uepe3 iHdinpTpaniitai 6aceitnn. Mamepianu misxcnapoonoi
HAyKo80-npakmuunoi Kongepenyii « Cmanuii pozsumox micm (Micmo6yoignuil ac-
nexkm)y, 23-24 aucmonaoda 2017 p. XapKiBChbKHIA HAITIOHABHAN YHIBEPCUTET MiChKO-
ro rocriogapcrsa iM. O.M. BexeroBa. Xapkis: XHYMI im. O.M.bexkerosa. C. 85-86.

3. Txkauyk O.A., SIpyra f1.B. CydacHi edekTuBHI TeXHONOTiI 300py, OYMCTKH Ta BijBeE-
JIEHHS JIOMOBHUX BoA. Mamepianu VII misicHapoOoHoi Haykoso-npakmuuHoi KoHgpepen-
yii' «Enepeoegpexmusni mexuonoeii 6 micokomy OyOisHUYmMEI ma 20CnO0apcmeiy:
Oneca, OJJABA, 17-18 tpaBus 2018 p. - Oneca: OJJABA, 2018. - 200 c.

4. Spyra 51.B. BukopucTaHHs iH(IIBTPAIifHAX METOIIB PETYIIOBAHHS JIOIIIOBOTO CTOKY
Ha MICBKHX TEPUTOPISIX B Cy4acCHUX YMOBaX. Micmobydysauns ma mepumopiaivhe
nnaunyeanns. Hayx.-mexn. 36. Kuis: KHYBA, 2018. Bum. 67. C. 539-545.
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JIO MUTAHHSI TPO BUBE3EHHS I YTUJIIBALIL
MOBYTOBUX BIIXO/IB Y MICTAX

®dinarbeB M.B., Tokapes O.B.
Cxionoykpaincokii nayionanvhuil ynieepcumem imeni Bonooumupa /lans

OpHi€r0o 3 HaWroCTPIIMX EKOJOTiYHHMX IpobneM B YkpaiHi € 30ip i
yTHII3alliss MOOYTOBUX BiIXOMmiB. JliSUTBHICTH JIFOJMHU CIPHUSE BUHUKHCHHIO
0e3nivi pisHOro cMitTs. I1lopiuHO 30iTBIIYETECS OOCAT BHBE3CHUX HA 3BAJIMIIA
BiIXO/iB, IO 3a0pyIHIOE HABKOJWIIHE CEPEIOBHIIE, OCOOIMBO B BEIUKUX
MiCTax.

IcropuyHO cknanocs, o B HaIIiK KpaiHi, K 1 6araTboX IHIIMX KpaiHax Ha
MOCTPATHCHKOMY TIPOCTOpI, paHilie He MpUIUsIacs HaJle)kHa yBara mpoosiemi
TBepaux mnoOyroBux BiaxoxaiB (TIIB). B VYkpaini po3poOKo0 TeXHOIOTiH
yTWITi3anii CMITTS HIKOJM He 3aiiMaimcs 1 3apa3 MpakTUYHO He 3aiiMaroThes. B
TAKOMY PO3pi3i aKTyaJIbHICTh MUTAHHS BUBE3EHHSI Ta YTUIII3AIlil CMITTS 3pOCTaE.

OcTaHHIM YacoM MacHITa0HOI JWIEMOK) CYYaCHUX MICT 3aJTUIIAETHCS
npobJyiemMa yTrmizanii Ta 3aXopoHeHHs Oy/iBeIbHUX 1 MoOYTOBUX Biaxomis. 1106
3HUIIUTH BIIXOOW 1 CMITTSI Tpeba OCOOIMBY J0pOre yCTaTKyBaHHS, HaBUECHHH
KOJICKTUB CIIIBPOOITHHKIB, OCOOJMBO B TOMY BHUMAJIKy, SKIIO II€ BiIXOAH
BUPOOHHMLTB. AJI€ MICBKi KHTENl JyXe pIJIKO CTHUKAIOThCA 3 BiAXOmamMu
MIPOMUCIIOBOCTI, IEpII 3a BCE IM JOBOAWUTHCS 3yCTpidaTHCS 3 BiIXOJaMHu
OyniBEIBHOI MiIsUTHHOCTI Ta 3 TOOYTOBUMH BiIXOIaMH.

BinnoBiHO MOTPiOHI HOBOBBEICHHS: BITPOBA/KCHHS HOBITHIX TEXHOJOTIH
BUPOOHMILITBA HA OCHOBI BHKOPWUCTAHHS BTOPHHHOI CHPOBHHH, pPO3POOKY
ONTUMAIBHUX METOMIB YTHII3allil BIIXOMIB MOOYTOBOIO 1 IPOMHUCIOBOTO
TIOXOJIKEHHSL.

Opranizaris 30upaHHs i BUJAICHHS MOOYTOBHX BiJIXOJIB 3JIHCHIOETHCS
BigmoBimHO 10 3akoHy Ykpainm «[Ipo Bimxomm». Y Mictax QYyHKIIOHYE
yHiTapHa cucrema 30opy TIIB (30ip Bcix BHIIB BiIXOIIB B OJHY 3arajbHY
€MHICTb 1 BUJIJICHHS 10 MiCIIb 3HEIIKO/PKEHHS). Y CUTYallii, 0 cKiIajacs TaKui
miaxing A0 300py Ta BUWTAICHHS IMX BiIXOMIB 3 MICBKOI 30HH € HaMEHII
BuTpaTHUM. OJHAaK TIUTAaHHA IepepoOKM Ta yTWIi3alii MNpakTHYHO He
BUPILTYIOTHCSL.

Cucrema 300py npuiinsata BuBi3Ha. Meron 300py 1 BUIaJIeHHs TIpH i
cucreMi IUTaHOBO-moABipHUHA. Ilpm 1BOMY MeTOml JKHTENi BHBAaHTAXYIOTh
BIJIXOJM 3 1HIMBIyaJIbHUX KBapTHPHHUX 30IpHUKIB B KOHTEHHEPH Ha TEpUTOPIi
KHUTIIOBOI 3a0y/OBH JJIsl TUMYAcOBOTo 30epiraHHs /10 BWAAJECHHS iX Ha Micus
3HEIIKO/PKeHHA. TexHooriyHa cxemMa Ta oOJIaJiHaHHS, 10 3aCTOCOBYETHCS MPU
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IUIAHOBO-TIO/IBIDHOMY ~ METOJli, BHM3HAYAETHCS KUIBKICTIO HACEJEHHs, IO
00CIIYTOBYETHCS, MIUTHHICTIO 1 MOBEPXOBICTIO 3a0Y/IOBYU, HASBHICTIO B OYIBIISX
CMITTENPOBOIB, CIIOCOOOM HaBaHTAXKEHHS Ta BUBE3EHHS BiIXO/IIB.

IcHyroua cuctema 300py BiJXOIIB HE BIJNIMOBINA€ Cy4aCHUM BHUMOTaM,
3aJIMIIAETECS  HU3BKUM  PiBEHb  MeXaHizalil  00'€KTiB  KOMYHAaJIbHOTO
rOCIIO/IapCTBa BHACHTIJOK 3HAYHOrO (hi3MYHOTO i MOPAIBEHOTO 3HOCY OCHOBHHX
(OHIIB, HEIOCTATHOCTI CIIENiaJli30BaHUX TPAHCIOPTHUX 3aco0iB, MammH i
MEXaHi3MiB JUIsl CaHITapHOI OYMCTKH Ta MpUOMpaHHs TepuTopii i T.11. [oripurye
CHTYaIlil0 HEOJIK KOIITIB, HEOOXiMHUX Ha PO3BUTOK Mi€l chepH, BiACYTHICTh
CaHKI[IOHOBaHMX MICIb CKJIaJyBaHHs, cUcTeMH 30opy i1 copryBanus TIIB Ta
iHIII (haKTOpH.

B Ham wac ogHMM 3 HaWHOIIBII MNPOCTHX 1 TOUIMPEHUX CIOCOOIB
3aXOpOHCHHA CMITT € mnomirond TIIB abo iHmIMMH CclIOBaMU 3BaUINA.
[oniroHu, Ha sIKi BUBO3UTHCS CMITTS, POCTYTh, 3a0pYAHIOIOTH 3EMIIO, TIOBITPS,
CHPHSIOTH YTBOPEHHIO TOKCHYHHX CHOJIYK, € OCEPEIKOM IOIIMPEHHS 1H(EKIIiH,
TpU3YHIB, CMOpOMAY, 3apa)KEHHs BOJOHOCHHMX TOPH30HTIB  IIKiJTMBUMHU
¢inbTpaTaMu, NPOJAYKYIOTH I1HIN HEraTMBHI YMHHUKH, IO CTBOPIOE pEaNIbHY
3arpo3y eKoJorii.

Cucrema ymnpaBiiHHS BifXomaMH - Iie KOMIUIEKC 3axoJIiB 3i 300py,
TPaHCIOPTYBAHHS, MEPEPOOKH, BTOPHHHOTO BUKOPHUCTAHHS, YTHITI3aIlil CMITTS 1
KOHTPOJIIO BCHOT'O TMPOIIECY, SIKI HEOOXiqHI JUTsl 3HIDKEHHS IIKiUIUBOTO BILTUBY
BiXOJIB Ha 3/I0POB'S JIIOJMHH, Ha HABKOJMIIHE CEPEJOBHIIE, a TAKOX 3
€CTeTUYHUX NPUYUH. 3aBASKU I CHCTEMI 3'SBUIIACS MOXKJIMBICTH BHPOOIATH
CHpOBHUHY 3 BigXxoliB. BoHa 0XOIUIIOE pedoBHHH TBEPIOi, PiAKOI i Tra3omnoaioHoi
CyMiIIi 3 pO3pOOKOI0 PI3HUX METOJIB IX YTHIi3aIlii Ta 00IacTel MOAIBIIOro IX
3aCTOCYBaHHSI.

Ha cporoanimHii 1eHs OLTBIIICTh MUBUTI30BAHUX KpaiH BUKOPHCTOBYIOTh
eQEeKTUBHO TpalIolovy METOAWKY po3AaiibHOro 300py BiaxomiB. Ilpm mpomy
ICHYIOTB CYBOpI paMKH BHKHIAHHS BIJIXOMIB: Tapa NpHUMAaeThCsl MPOMUTOI 1 Oe3
€TUKETOK, 00'€eMHE CMITTS - MOJAPIOHEHNM, a KOXKHA HOTo Pi3HOBHJ] BUBO3UTHCS B
YiTKO BCTAHOBJICHI JIHI THXKHSI.

VYTunizaniss BiAXOAIB IIPU aKypaTHOMY COPTYBaHHS - He IpoOiema:
YacTHHA CMITTS BiJIIPaBIISETHCS HA BTOPUHHY IEPEepPOOKY, YaCTHHA CIIATIOETHCS.
Takuii migxing no TIIB BBakaeThCsl IHHOBAIIHHUM 1 JIO3BOJISE BUPINIYBATH
0e3iu 3aBAaHb SIK CHOXHMBYMX (BIAXOAM WAYTh Ha BHPOOHUITBO pPi3HOI
MIPOMAYKIIii), TaK i €KOJOTiYHMX (TepepoOKa JTO3BONSIE 3HAYHO 3HU3UTH PiBCHb
IIKI[UIMBOTO BIUIMBY Ha arMmocepy B TpOLECi CIIaJIOBaHHSI CMITTH).
[IpomucnoBe i OymiBeNbHE CMITTS 3apa3 3acTOCOBYIOTH JUISl BHTOTOBJICHHS
HOBHX MaTepiamiB, TaKMX sK IIDIAKOOEGTOH, SIKI HE TMOCTYIAIOThCI 33
XapaKTepUCTUKaMH TPAIMIIHUM, ITPY OMY JIO3BOJISIIOTh ITYCKaTH Ha MOTpedu
JIFOJIMHY BeJIUYe3Hl 00CATH BIIXO/IB.
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Po3pi3HAIOTE TPH OCHOBHI METOIM TEPMIYHOI NepepoOKH Ta yTumizamii
TIIB:

- IIapoBe CHOATIOBAaHHA BHXIJHUX (HEMiIrOTOBJICHUX) BiIXONIB B
CMITTECTTANTIOBAIEHHUX KOTJI0AarperaTax;

- IIapoBE CHAJIIOBAHHS CIELiaJIbHO MiArOTOBJICHUX BIAXOMIB (3BIIbHEHHX
Big OamacroBux (pakmili) B €HEPreTMYHUX KOTIAaX CHUIBHO 3 TPHPOIHUM
MAJIMBOM a00 B IEMEHTHUX I1€Yax;

- MpoJIi3 BIAXO/IB, SKi MPOUIIIH HOIIEPEIHIO IMiAr0TOBKY abo 6e3 Hei.

3acTocyBaHHSI TEXHOJIOTII MipoJli3y Mae IEBHI IepeBard B IMOPIBHAHHI 3
CMITTECTIANTIOBAHHSIM:

- ICTOTHE 3HM)KEHHS 3a0py/IHEHHS TIOBITPSIHOTO 1 BOAHOTO CEPEAOBHIIIA;

- paKkTUYHO T[IOBHA YTWJI3allis MOTEHIIHHUX EHEpPreTMYHuX i
MatepiaipHux pecypcis TIIB;

- BUPOOJICHUI MipOMi3HMI Ta3, KPiM TEIUIOBOTO IOTEHIlialy, Ma€ BUCOKY
XIMIYHY I[IHHICTb.

OpHuM 3 HaWOUTBII TEPCHEKTUBHUX HANPSIMKIB Takoi cepH IisuTbHOCTI
JIIO/IMHY, SK YTHII3allisl BiOXOJiB, BBaKAEThCS OE30KHCIIOBAaHMH TEPMidHUI
miposi3, B pe3yiabTaTi SKOro BUXONUTH TeXHoJoriuHuid ra3. lLleit mpouec
eKOoJIOriyHO Oe3neyHui 1 Ja€ MOXKIHMBICTH 10 MIHIMyMY CKOPOTHTH TBEpAWi
3aJIMIIOK - JI0 YOTro i IparHe KOoXHe ITiJIPHUEMCTBO 1O TepepoOIi BiIXOIiB.

TakuM 4YMHOM, HEOOXiAHO 1 B HAIIOMy perioHi nepedMaru JOCBiJ
€BPOIEHCHKUX KpaiH 1 BBOAUTH CHCTEMY PO3UIEHOTO 300pYy CMITTS Ta CydacHUX
METOJIB yTHJI3alii BiZXOMiB (3aMiCTh IIPOCTOrO BUBE3CHHS IX Ha TOJITOHU
TIIB), mo 3HaYHO MOJIMIIUTH €KOJIOTIYHY CHTYAI[ll0 B MiICTaxX, a TaKOX JacTh
MOXIJIUBICTh BTOPHHHOI IIEPEPOOKHU BiAXO/IB 1 EKOHOMIT IPUPOJHUX PECYPCiB.

€ pO3yMiHHS, 1[0 IIBHKOTO BCEOCSHKHOTO BUPILIEHHS MPOOJIEMU MiChKHX
BIIXOJTiB HE icHYE. JIJIs IIbOT0 MOTPIOHI SIK YMMAaITi KOIITH, TaK 1 MEBHUA Yac JUIs
3MIHM MEHTAJIBHUX MiJXO0AIB rpoMaasH. MaOyTh, CIIiJi peanizoByBaTH MOJITHKY
MOCTYMOBUX KpokiB. lle mpu3BoanTh n0 HeoOXimHocti moyarn noxin TIIB 3
BUAIJICHHSIM Xoua O TPYI: IUIACTHK, CKJIO, €IEMEHTH XHMBJICHHS - Oarapeikd,
aKyMYJISITOpH, Xap4oBi Bigxoiu. [lioHepHI NMpOEKTH, MiAKpIIUIeH! pillleHHsIMA
MICBKOI BJIa/I, COPUSITUMYTh pealtizarii mpoOiemMH.

Jlitepatypa

1. Tpuana A.C., HoBukoB B.H. IlpombinuieHHBIE W OBITOBBIE OTXOIBI: XpaHEHHE,
yrunmuzanus, nepepadorka. - M.: @ AUP-TIpecc, 2002. - 336 c.

2. I'peaxo A.B. CoBpeMeHHBIE METOIBI TEPMHUUECKON NepepabOTKH TBEPIbIX OBITOBBIX
orxonos // [Ipom. sHepretuka. - 2006. - N 9. - C. 48-50.

3. HembsinoBa B.C., Eropor O.B. IlpeumymectBa pa3menbHOro cOopa U COPTHPOBKU
TBEPJBIX OBITOBBIX OTXOJOB // DKom. ypbaHmsup. Teppuropwuii. - 2010. - N 3. - C.76-
79.
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JO IIUTAHHA OBJIAIITYBAHHS TAJIBOBUX

OYHIAMEHTIB

Jlazypenko €.€. Measins L.1.

Cxionoykpaincokii nayionanvhuil ynieepcumem imeni Bonooumupa /lans

Y OyniBHHUIITBI MEpPEBaXKaOTh JIBA OCHOBHI METOM BJIAIITYBAHHS MAJTh - e
3aHYpIOBaHi 1 HAOMBHI.

Mera:

Ha OCHOBI

aHaHi3y OCHOBHHUX MeTOI[iB BJIAIOTYBaHHA IaJIb

copMyIIOBATH CBOT MPOIO3UILii, IO JO3BOJISIOTH YIOCKOHAIHUTH el mpoliec.

Amnamniz
3iCTaBUTH TepeBaru i

MeTOI[iB BJIAIOTYBAHHA  [MAaJIbOBUX

Npe/ICTaBIIeHUH B Tabmumi 1.

HEHOJNIKA KOXXHOIO 3

(byHIaMEHTOM  J103BOJISIE
BUIIIEBKAa3aHUX METO/IIB

Tabnums 1

IMopiBHsIBEHMIT aHAJTI3 METOAIB BJIAIITYBAHHS NaJIb

Haiimeny-
BaHHS
METOLY

IlepeBaru

Henmomiku

3aHypro-
BaHHHA

SIKicTh Tanb BIFCTEXKYETHCS B 3aBOACHKHX
yMOBaxX, a He Ha OyIMalmaHUNKY, IO Ja€
MaiDKe CTOBiJICOTKOBY rapanTifo. Kpim Toro,
3a0WBHI Maii germeBme OypOHaOWBHUX IpH-
oym3HO B 2-2,5 paszu. Ille Taki mai npucko-
PIOIOTH TIporleC OYMiBHUIITBA 33 PaxyHOK
TOro, o He Tpeba YeKkaTy, MOKH OeTOH Ha-
Oepe TMOBHY Hecydy 3AaTHICTB. [Ipm 3a0u-
BaHHI TaKWX IMaJb NMPAKTUYHO BHKIIOYAIOTH-
Csl 3pYIICHHS 1 BUITMpaHHS IPYHTIB 3a0MBHI
TaJii JIETKO aJanTyIoThCS O 3MIHHMX YMOB
MaifjaHdnka, 3a0e3nedyloun  piBHOMIipHY
MPOCKTHY HECYYy 3MaTHiCTh. 3a0WBHI mMmaii
HE BUMArarTh BUIMKH IPYHTY

Lle B meprry gepry - mrym i
BiOparist mpy 3a0MBaHHI, sIKi
HETaTHBHO BIUIMBAIOTH Ha BXXE
icHytoui OyxiBni. 3abutn abo
BTHCHYTH TaJli MO’KHA HE B

yci BUIH IPYHTY

HabusHi

Ha6uBHOI MeTOJT 03BOJISIE CTBOPIOBATH T1a-
J1i, TI0 BOJIOMIFOTH Pi3HOKO HECYYOIO 31aTHIC-
TIO 32 JIOIIOMOTO0 Pi3HKMX TEXHOJOTIH 1 Ma-
TepianiB. Po0oTH MOXHA IPOBOJUTH TTOOIH-
3y cropyx, OymiBenb, 1e 3HaXOAATHCS JFOII.
B nporieci ycTaHOBKY MaLOBOTO (hyHIaMeH-
Ty BiJICYTHI JWHAMIYHI JTiT

Bumarae BUiMKU IpYHTY, 10-
JTAaTKOBHX BUTPAT Ha JOCTABKY
Matepiary Ha OyaMaiIaHauK.
Taxi mami Tak caMmo 3aTpuMy-
10T OY/IIBHHIITBO dYepe3 He-
00X1IHICTh TEXHOJIOIYHHAX
TiepepB Ha 4ac, MOKH OeTOH
Habepe Hecydy 3/1aTHICTh
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3 pe3ynbTaTiB aHaNi3y MOXKHA 3pOOMTH BHCHOBOK, IO Il JBa CHOCOOH
PIBHOIIIHHO XOpoIIi, ane He igeasbHi. A 3MilIaHHA HUX CIOCO0IB MOXe
BUKJIFOYUTH OLIBIIICTE HETOMIKIB.

CyTb 3aIIpONIOHOBAHOT'0 CMOCO0Y IMOJISIrae B HACTYITHOMY:

1. 3a pgomomororo OypoBOi YCTAaHOBKM 3 PO3CYBHUM OypoM poOOISITH
CBEpJIOBHHY IIiJ TaJI0 3 PO3MIMPEHNM JHOM, ajie HE JOXOIMMO JI0 MOTpiOHOT
HaM no3Hauku Ha 30 cM

2. 3amuBarOTh PiIKUN PO3YMH, TaK MO0 BiH HE MOBHICTIO 3aIIOBHIOBAB
PO3LIMPEHHS CBEP/ITIOBUHHU.

3. Tlamro 3 monepeyHUMHU OOpO3HAMU HA PiBHI PO3LIMPEHHS CBEPAJIOBHHH,
TOOTO MOYMHAIOYH 3 TTo3Ha4ykH 30 CM BiJl HU3Y MaJi, 3aHYPIOIOTh B CBEPUIOBUHY
JIO TOTPiOHOI TO3HAYKHU BiOPAIIHAM CIIOCOOOM.

BucHOBOK: Taka KOHCTPYKISI pa3oM 3 pO3UIMPEHHSIM CBEPIOBHHH
JI03BOJISIE  3OUTBIIMTH IUIONLY, SIKA Mepelae 3yCWUIs Ha IPYHT, IIOJETIIYE
YCTQHOBKY Taji II0 BEPTHUKAJIBHOMY pIiBHIO, €KOHOMHTH MaTepiasl, a OTXKe,
3HW)KYE BapTiCTh 3BEJCHHSL. .

Jlitepatypa

http://stroy-machines.ru/content/view/619/87/.

http://www.svayi.ru/st28.html.

3. Texnomorust crpoutensHoro mpomsBonctBa / I[lom pen. O. O. JluTBuHOBA,
10. U. Bensxosa. — K.: Buma k. I'onosraoe u3n-so, 1984. - 479 c.

4. AtaeB C. C. TexHOMOrHs CTPOHTENBHOIO IPOM3BOACTBA: YUYEOHHWK IUISI BY30B /

C. C. Araes, H. H. larunos, b. B. IIpsikun u ap. - M.: Ctpoiinzaar, 1984. — 559 c.

N =
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AHAJII3 KUIBKICHOI'O TA SIKICHOI'O CTAHY 3EJIEHHX
HACAJI)KEHb HA TEPUTOPII ) KUTJIOBOI 3ABYJIOBU MICT
JIYTAHCBKOI OBJIACTI

Coxoaenko B. M., Iloanescbknii O. E.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

Ha neit yac Ha TepuTOpii MicT HE IPOBOAMIINCS POOOTH 1100 BU3HAYCHHS
TIOPOTHOTO CKJIaJly ICHYIOUMX 3€JIEHHX HacapKeHb, 1X PO3MOJUTYy 3a BIKOM Ta
MIPUIATHICTIO IO TOAAIBIIOr0 BUKOPHCTaHHS. BukimajaeHo pe3ynbTaTé podoTH
10 BH3HAYEHHIO TIIOPOAHOTO CKJIaay ICHYIOUHMX 3€JIEeHHX Haca/KeHb, IX
pO3IOAITy 3a BIKOM Ta TPHIATHICTIO JO TMOJAJBIIOrO BHKOPHUCTAHHS.
OOcTexxeHHsI 3eJIeHNX HacapKeHb MPOBOJIWIINCE Y MICTI AJTYEBCHKY B Mepiof 3
2010 mo 2014 pixk [3, 4].

Oporpadiuni ymoBu. IloBepxHsi TepUTOpii XapaKTepH3YEThCS IyKe
nepecidyeHuM perbedoM (rmbuHa nepecideHocTi nocsirae 180M) i po3BHHYTOIO
SIPYXKHO-0ATKOBOIO MEPEKEIO, 1[0 3yMOBWIIO 3HAYHY ii €pOOBAHICTS.

B Mexax MicTa € 3Ha4Hi TepUTOpii, 3alHATI €POJOBAHUMH KPYTOCXHMIaMHU
(3 yxmnamu moBepxHi 15% 1 Oinbiie) nmpupoaHoro xapaxrepy. B pesymbraTi
IHTEHCHBHOI  TOCIIOJApChKOI  MiSUIBHOCTI NPUPONHHMK JaHamadT 3a3HaB
KapJIMHAIBGHUX 3MiH Ta MPOSBY B MICTi TEXHOreHHHUX (opM penbedy (BiaBam,
HAKONHWYYBaHI TEPUKOHH, TOIIO).

Knimariuni  ymoBu. KiiMaTuyHi YMOBH palOHY XapakTepU3YIOTHCS
OIJIBIIOI0 KOHTMHEHTAJBHICTIO (MOPIBHSHO 3 IHIIMMH CTEIIOBUMH paldOHaMHU
VYxpainu) i MoCyIIIMBICTIO.

Koporka  xapakrepucTika  KJIIMaTHYHMX  yMOB  HaBelIeHa  3a
CepeHbOPIYHUMH ~ JaHUMH OaraTopiyHMX CIIOCTEPEXEHb 110 OCHOBHHX
Mereoposoriunux rnokasankax Ha MC [lebanbiese i [TonacHa [2].

IpynroBuii mokpus. CkianHa reojoriyna OyaoBa Ta TEpPeCideHicTh
penbedy, pi3HI YMOBH 3BOJIOKCHHS pETiOHY 3YMOBHIIM HEOIHOPIIHICTH
I'PYHTOBOI'O ITOKPUBY TepUTOpii MicT. HeoqHOpiAHICTE YMOB I'PYHTOYTBOPEHHS
3YMOBHJIM (POPMYBaHHS BEJIHMKOI KUJIBKOCTI IPYHTOBHX Pi3HOBHIIB, CEpel SIKUX
JIO YOPHO3EMHHUX BiHOCUTHCS Ot 90%.

3rifHO 3 arpoKIiMaTHYHAM paloHyBaHHSIM YKpaiHM TepuTopisi micra
posramoBaHa B JIOHEIbKIH CTENOBIH MPOBIHIIT, /IS SIKOT XapaKTepHI YOPHO3EMHU
Ta JIepHOBI 1EOSHUCTI IPYHTH, C(DOPMOBAHI Ha €NIOBIi MMCKOBHKIB Ta ClaHIIB.[2]

OgzeneHeHl TepUTOpii 3arajbHOrO KOPUCTYBAaHHS B MICTi AJTYEBCHKY.
OCHOBHI TNapamMeTpu TEpUTOpid 3alHATHX 3€JIEHUMU HACAPKEHHSIMU pI3HOIO
TUIly B MeEXaxX HAacelIeHWX ITyHKTIB HOpMYyIoTbesi [lmaHyBaHHs i 3a0ymoBa
tepuropiii. JIBH B.2.2-12:2018 - IlnanyBanHs 1 3a0ymoBa TEpHUTOpIH.
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HomeHkatypa CTpYKTYypHHUX €JIE€MEHTIB TEpHTOpPii KOMIUIEKCHOI 3€JIeHOi 30HU
MicTa Bu3Ha4yaeThes 3rimHo [1]. Miceki caam, mapku, CKBepH, OyiIbBapH, JiCOBi
MacHBHU B MEXaX MiCTa € 3eJIeHUMH HAaCa/PKEHHSIMH 3araJlbHOr0 KOPHCTYBAHHSI.

3eneHi Haca/[PKEHHS MICBKMX BYJMIL Ta JIOPIT, BYIHUIb MICIIEBOTO
3HAQYEHHs, IUIONI, TPAHCIIOPTHUX pO3B’S30K Ta AaBTOCTOSIHOK € 3elIEHUMH
HacaPKeHHSIMH CIIEI[ialTbHOTO IPU3HAYECHHSL.

Jns  obcrexenHs Oynu BUOpaHi THIOBI Al MicTa e€JEMEHTH
IUTaHYBaJIbHOI CTPYKTYpH. [lyiss 0OCTeKEeHHs ByIUIb Oyiau BHOpaHi THUIOBI 1O
3a0y10B1 BYJIHII, SIKi IIOKPUBAIOTH BCIO TEPUTOPIIO MiCTa.

TakuM 4YMHOM, NPOBIBHOIM OOCTEXEHHsS |2 ByJIHIb MicTa, MOXXIHBO
OTpUMATH YSIBJICHHS INPO KUIBKICHWH Ta SKICHMH CTaH 3€JIEHUX HacaKeHb
BYJIMYHOI Mepexi mMicTa.

3HayHa YacTHHA 3€JIeHUX HAca/DKeHb Ha TEPUTOPISX KUTIOBOI 3a0YyH0BH
it 00'ekTax CycHiIbHOrO NPU3HAYEHHS, Yy PeKpeaniiHiX 30HaX, Y3/I0BXK MICHKHX
BYJIHIIb, HA TEPUTOPISX MMIJANPHEMCTB 1 MPUWISTAIOYMX JO HHUX TEPHUTOPIsLX, a
TAKOX 3eJIeHI Haca/UKEHHS CIIeliaJbHOTO KOPHUCTYBaHHS, Nepe0yBalOTh Y
3aJI0BIJIBHOMY CTaHi.

3arasiom Ha o0CTeXeHil TepuTopii 3apeecTpoBaHo 44 pi3HOBHUIIIB JIepPEB Ta
20 pi3HOBH[IB YarapHUKIB.

JlepeBa Oinst JKMTIOBMX OYyAWMHKIB, B3JOBX BYJIHMIb MicTa MAaloTh
BH3HAYEHUH MOPOAHMWH CKiaj (3a3HaueHi y NOpPSAKY 3MEHIIEHHS MUTOMOI Baru
TIOPOJIH, YHCEIIBHICTh SIKHUX MepeBHIIyE 2 BiCOTKN) [3].

YarapHuky Oiisl )KUTIOBUX OYIWHKIB Ta B3IOBX BYIHUIb MiCTa MalOTh
BH3HAYEHMH MOPOAHUH cKiaj (3a3HaueHi y NOpPSAKY 3MEHIIEHHS MUTOMOI Baru
TIOPOJIH, YHCEIIBHICTh SIKHUX MepeBHILye 2 BiICOTKN) [3].

3arajqbHUl CTaH JepeB TaKHiA:

y HOopMi - 57,1%, motpeOytoTh caHiTapHOi 00pi3ku — 24%, moTpeOyroTh
omonomxkenns — 11,5%, HeoOxinuo Bunanut — 7,4% nepes.

Binbmricts nepes mopoau tomodst boite, Tomomns kaHaachKa, TOMOMNS YOpHA
(e monay 15% cTpykTypHOTrO CKJIaay) MaroTh Bik Oinmbine 40 pokis. Tomom —
HEJIOBI'OBIYHI POCIIMHY, € ajlepreHaMu (TOIIOIMHUH MyX € CHIBHUM aJIepreHOM).
Takox i epeBa B 3Ha4HI Mipi MalOTh ITONIKOPKEHHS! KPOHH, CKEJIETHHX T1JI0K
Ta IEHTPAJBHOIO NPOBiMHHMKA. PociuHM 1i€i rpynu HEOOXiJHO HOCTYHOBO
3aMiHATH Ha JiepeBa 1HIIOl TPYIIH.

Po0iHis Ta KJI€H TOCTPOIUCTUI MAIOTh MOMIKO/KEHHS KDOHU Ta CKEJIETHUX
T'JIOK, IIO MOB’S3aHO 3 MiJIMEp3aHHsM, ajieé 3HAaYHO MEHII, Hi’)K MaroTh TOIOJI.
[e moTpedye caHiTapHOI O0PI3KU.

[HO1 fiepeBa B OCHOBHOMY HENOTaHO BUTPUMYIOTh KIIIMaTH4YHI YMOBH
MicTa AJYeBCbKa, HE MalOTh 3HAYHHMX IIOIIKO/PKEHb 1 MOTPEOYIOTh JIMIIE
BIiJIMOBITHOT CaHITapHOI 00PI3KM Ta OMOJIOKEHHSI.

Jlns BU3HA4YeHHS TOpiA JEpeB Ta YarapHUKIB, sIKi HA TEPHUTOpIi MicTa
PO3MHOXYIOTECSI 0€3 JOIMOMOTH JIIOJMHY, Oy BU3HAYEHI TPH MalJaH4nKa, Ha
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SIKHX HE Benacsl rocrojapchbka MisutbHicTh. Y 2016 pomi Ha mUX MaiJaHYuKax
OyJI0 MPOBEICHO 00CTEKEHHS 3€JICHUX HACaKEHb, SIKi TaM BUpochu [4].

Jlns 3a0e3meueHHs MEIIKAHIB MICT HEOOXIJTHOK KIJBKICTIO 3elIeHUX

HacaJPKeHb 3arajbHOr0 KOPHCTYBaHHS HEOOXiJJHO CTBOPHUTH JOIATKOBI 3eieHi
MacHMBU B CepeMHi, a00 MOOIM3Y JKUTIOBOI 3a0yHOBH TaKUM YHHOM, 1100 Y
KO)KHOMY MiKpopaiioHi OyB cKBep B MeXax MilIOXiaHOi foctymHocTi. Tepuropii
CKBEpiB B MeXax MIKpOpaloHIB 0a)kaHO PO3TAlIyBaTH TAaKUM YHHOM, HIOOH
3eJIeH] Haca/PKeHHsI MIKIJI, AUTSYUX Cal0UKiB Ta CKBEpIB 00’ €JHYBAJIHCH B OMH
MAacHB.

1.

2.

3.

4.

Jlitepatypa

[TnanyBanus i 3a0ymoBa Tepuropii - K. : MinperionOyn Ykpainum. - ([epxaBHi
OymiBenbHI HOpMu Ykpainw). : JIBH b.2.2-12:2018. - Yunnwnit Big 2018-09-01. - K.,
2018.

Momnmecekuit O. E. 3BiT mpo kadenpaibHy HayKOBO-IOCHiAHY poOOTY. AHami3
KUTBKICHOTO Ta SIKICHOTO CTaHY 3€JICHUX HACaJHKEHb Ha TEPUTOPIT )KUTIOBOI 3a0yI0BH
micta AmdeBchka Jlyrancekoi obmacti / O. IlommeBchkmii, B CokoneHko. —
JIucnaancek: Jou/ITY, 2015. — 63 c.

Cokonenxko B.M., TTomnesckuit O.D. AHannu3 KOJIMYECTBEHHOIO M KAYECTBEHHOI'O
COCTOSIHHSI 3CJICHBIX HACAK/ICHHUH Ha TEPPUTOPHH HKWIION 3aCTPOMKH ropona
AmgeBcka Jlyranckoit obmactu // 30ipHMK HaykoBuX Tpaib JloHOackkoro
JIep>kaBHOTO TEXHIYHOro yHiBepcureTy. Bumyck 1 (46) - Jlucmuancek: HosTVY,
2017. - C. 94-101.

Coxkonerxko B.M., Ilommesckmit O.3. K Bompocy pa3BUTHS KOJHMYECTBEHHOTO H
KaueCTBEHHOT'O COCTOSIHHS 3€JICHBIX HACAK/ICHUI Ha TEPPUTOPHH JKHJIOW 3aCTPOUKH
ropoma AmdeBcka Jlyranckoil obmactu // 36ipHUK HaykoBHX mparp JloHOackkoro
JIep>kaBHOTO TEXHIYHOro yHiBepcureTy. Bumyck 1 (46) - Jlucmuancek: HouTV,
2017. - C. 101-107.
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O3EJIEHEHHSI ITPH H.[IJILHII71 3ABY/JIOBI
Binomunbka H.I., Bitomunbkuii M.B.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

3 KO>)KHMM POKOM BCE MEHIIIA KUIBKICTD TEPUTOPIT B MICTI 3JIMIIAETHCS IS
3eJICHHX HacaJpKeHb. lle TOB'A3aHO 31 MIBUIKMMHU TeMmamu ypOaHizarrii.
[pwunnu ypOaHizallii BUKIAKaHI 3pOCTaHHAM iHIYCTPii B MicTaX, MepeOyI0BOk0
cenuil B MicCTa, HPUPOAHUM IIPHUPOCTOM HaceleHHs. Yepe3 30cepemKeHHs
HaceJIeHHS Ha OJHIW JUISHIN, HAJJIMIIKY TPaHCHOPTY, 30UTBLIEHHS KUIBKOCTI
MIPOMUCIIOBUX IIIIPHEMCTB 1 IIyMy BUHHKAIOTH E€KOJOTiYHI MpoOieMu, sKi
noTpeOyroTh BUpimeHHs. O3e/IeHeHHsI BYJIHUIIb MiCTa i CTBOPEHHS] HOBHX 3€JIEHUX
30H CIPUSTINBO MO3HAYAETHCS HA €KOJIOTIUHIN cuTyamii, 3HWKYe BIUIUB LIyMY i
aQHTPONOTreHHNH BIUIMB MICTa Ha MOBITpsA. AJie Lie € HpoOJeMOI0 B YMOBax
IIUTEHOT 320yI0BH.

Mertoto poboTH € aHaNi3 OCHOBHUX €KOJIOTTYHMX MPOOJIeM MicTa Ta IUIIXU
X BUpILIEHHS 33 JOIIOMOT'OI0 MO/YJIBHOTO O3€JICHEHHSI.

OcHOBHI eKoJorivHi npobiaemu micra [1]:

— 3a0pynHEHHS TOBITPS MicTa aBTOTPAHCIOPTOM. BupimeHHsIM 1i€l
Npo0JieMH € BIOCKOHAJIEHHS IBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS 1 IepeBECHHS
B3araji Ha ra3oBe MaJnuBo;

— 3a0pyJHEHHS MOBITPSI CMOT'OM;

— 3a0pyJaHEHHS BONHOrO OaceliHy wMicTa. PimeHHSIM € 3MCHIICHHS
CKUJIaHHSl TIPOMHCIIOBUMH ITiIIPHEMCTBAMH HEOYMIIEHUX CTOKiB, CTBOPEHHS
OUTBII TOTYXXHUX OYHCHUX CIOPYI;

— IOYMOBUH BIUTMB. TpaHCHIOPTHHH IIyM 3MEHINYETHCS JEKiIbKOMa
crocobamMH: TIOJUT TOTOKIB BAaHTaXHOIO 1 aBTOMOOIIBHOI'O TpPAHCIIOPTY;
30HYBaHHS TEPUTOPii; BUKOPHUCTAHHS CIIOPY/[, IO €KPaHYIOTh JUKEpena IIymy,
BHCAJIK{ 3aXMCHUX 3€JIEHUX HAacaKeHb; OOMEXEHHs pyXy TPaHCIIOPTY B LEHTPI
MicTa, IepepOo3MOALT Ha MaricTpalt 0e3mepepBHOTO PyXy.

VY 3B'S3KYy 3 YIIUIBHEHHSM 3a0yJOBM y BEJIHMKHX MicCTaX, BHUKIMKaHHM
ypOaHizali€to, 3HUKAIOTh TPagWLiiHI MicUs BIOIOYMHKY >kuTeniB. Taka
npo0JieMa CHOCTEpIraeThesl B IEHTPAIBHUX YacTHHAX BEIMKUX MicT. B ymoBax
IITBHOT 320yI0BH 301IBIIYETHCS IIUTBHICTh HACENICHHS 1 3MEHIIYIOTHCS TTAPKOBI
30HHU BIATIOYMHKY.

[IpoGnemy o3eneHeHHsT MIKpOpaHOHIB MOXKHa BHPIIIYyBaTH 3a PaxyHOK
CTBOPEHHSI €KOJOTiYHO KoMGopTHHX 30H. CTBOpEeHHS TakMX 30H €
MIPIOPUTETHUM HANPSIMKOM Ha ChOTOJIHI. 3 II€I0 METOIO IPOBOIUTHCS CTBOPEHHS
chucTeM MOOUTBHOrO o3eneHeHHs1 [2]: ozeneHeHHs JaxiB OyaiBens [3, 4];
BEpTHUKaJIbHE 03eJIeHeHHs (pacaiiB; OymMiBHUIITBO €KOMApKOBOK.
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CucremMu MOOITBPHOTO O3CJICHEHHS — II€ O3CJICHEHHS MicTa, paioHy ado
KOHKPETHOI MiCIEBOCTI, $IKE pEali3yeThCsl 3a paxyHOK KOHCTPYKTHBHHX
eneMeHTiB. Lli KOHCTPYKTHBHI €IEMEHTH MOXYTh CIICIiaJIbHO BBOIMTHCS,
mepeMiniatucss abo TMOBHICTIO YCYBAaTHUCS 3 MiCHKOTO CEPEIOBHUINA. 3aBISKH
JIETKOCTI YCTAHOBKH 1 TIEpEHECEHHsI B YMOBAaX IIUILHOI 3a0y/I0BH, B IIEHTPi MicTa
MOOUTBHI CHCTEMH O3€JCHEHHS € HE3aMiHHUMH 1 JO3BOJISIOTH MICBKOMY
CEpPEIOBUINY PETYIIIPHO 3MIHIOBATHUCS 1 HA HEBEITUKUX JUISHKAX MPOCTOPY MicTa
pO3MIllyBaTH MOTPIOHY KiNBKICTh HACa/PKEHb, BUKOPHUCTOBYIOUM IOBEPXHi 1
TepuTOpii, paHille He 3ajisHI U 3eJeHUX NpOCTOpiB. JaHa cucTema 3HA4YHO
Crpourye i poOWTH JIETKO 3IIMCHEHHHMMH pOOOTH 3 OJaroycTporo B JKHUTIOBUX
paiionax wmicra [2].

MoO0iIbHI CHCTEMU 03€JIeHEHHSI BUKOHYIOTh TPY BayKJIMBI QYHKIIIT:

— yTWITapHY GYHKIIO: 3a0€3MeuyloTh Pi3HOMAHITHICTH 3a JOMOMOTOI0
03€JICHEHWX TMPOCTOPiB, a TAaKOX BHSBISAIOTH IIPOCTOPOBI, KOMITO3MILIIHI
TiepeBary Ta iH .;

— CaHITapHO-TITi€HIYHY (QYHKI0: (OpPMYyBaHHS IPOCTOPY MiCHKOTO
cepeloBUINA, SKE BiANMOBigae BUMoraM KoM(opTy, HEHTpalliye HeraTHBHI
YMHHHKH, TaKi SIK ITWJI, Ta3, IIyM, TIeperpis;

— ecTeTMuHy (YHKIIIO: CTBOPEHHS CIPUSTIUBUX YMOB B MICTi 3
TICHXOJIOTIYHOI Ta €MOIIHOI TOUYOK 30py, CTBOPEHHSI KOMITO3HIIIHUX 3B'S3KiB
MIX NPUPOJIOIO 1 TEPUTOPI€EIO MicTa.

lonoBHUMHK 0OCOOIMBOCTSIMH MOOIJIBHUX CHCTEM O3EJICHEHHSI B MiCTi €:
MOXIIUBICTh BIPOBaPKEHHS B OYAb-SIKE CEpENOBHUILNE MicTa, HE3aJEeXKHO BiX
LITBHOCTI 3a0yMOBH; BIJNOBIMHICTE IOTpedaM JIIOJMHU B HecTadi NPHPOJH,
3IIHCHEHHS] CaHITapHO-3aXUCHUX (DYHKLIN BiJl TEXHOr€HHHMX BIUIMBIB MICTa;
IIBHIKO 3BOITHCS, KOHCTPYKTHBHA NIPOCTOTA 332 PAXyHOK JIETKOTO MOHTaXYy,
JIEMOHTaKy, MOJIYJIbHOCTI €JIEMEHTIB.

Kpim npoektyBanHsS KOMPOPTaOETBHOr0 KUTIIA 31 3pyYHUM ITaHYBaHHSM,
HAWBa)KITUBIIIOIO BHMOTOK) € OpraHi3ailisi eKOJOTriyHO KOMGOPTHOI 30HH
HaBKOJIO OyAWHKY: CTBOPEHHS IIapKiB, JUTAYMX  MaiJaHYMKIB  Ha
NMpUOYIMHKOBUX TEPUTOPISAX Ta iH. SIKIIO 3BHYAiiHE JOBrOCTPOKOBE O3€JICHEHHS
HEMOJKJINBO, BAKOPUCTOBYETHCSI MOOIJIbHE O3€IEHEHHSI.

s BpoBaJUKEHHST MOOUTBHMX CHCTEM B TI'POMAJICBKHX MICISIX MicTa
(BOK3a1H, aepoIOpTH, TOPrOBi IIEHTPH) BUKOPUCTOBYETHCS MIPUIIETIIa TEPUTOPIS
OyniBmi, a Takox ngaxu OyamHkiB. Lle crBoproe ecrermynmii koMdopT s
Maca)XMpiB 1 CIIPHUATINBO BILIMBAE HA IXHIM eMOLIHHMI CTaH.

BupoOHrya 30Ha TTOBHHHA BiJUTIJISTHACS CaHITAPHO-3aXHUCHOI 30HOIO Bif
xumiIoBoi. CaHiTapHO-3aXMCHa 30HA TIOBMHHA BHWKOHYBaTH [[Ba 3aBJaHHS:
3axHIIaTH aTtMoc(epHe MOBITPsI CeNbOUIIHOI TepuTOpii Bix 3a0pynHEHHS i
3axuniatd cebe BiJ IMOMIKOMKEHb BHKHAaMH. O3elIeHeHHS camoi TepuTopii
HEOOXiHO IJISl TOIJIMHAHHS BUPOOHMYOro MHITY. 3acTOCyBaHHS MOOLIEHOTO
03€JICHEHHS B TIPOMHCIIOBHX OYIIBJISIX BUIPABJAHO 3 TOYKH 30pY CaHITAPHUX Ta
€KOJIOTIYHUX HOPM.
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B naHuit yac nepcHeKTHBHUM HANPSIMKOM € O3€JICHEHHs JaXiB OyIiBelb.
3ane)KHO BijJ HaBaHTaKEHHS Ha IOKPIBIIO 1 BiJ POCIWH, IO BUCAIKYIOTHCS,
O3€JICHEHHsI J1aXiB MNOAUISIOT HAa JIBI T'PYNU: €KCTEHCHBHE (HaHWH THIl HE
notpe0dye 00CITyroByBaHHs) Ta iIHTEHCHBHE (BUMAarae MoCTiHHOro goriisiny) [3, 4].

IMpoctiM 3aco0oM JeKOpYBaHHS OYAMHKIB € BEpTHKAJbHE O3€JICHEHHS
¢acazis. Jlana texHonorist opopMIIeHHsT BUIpaB/AaHa, KOJIM € IOCTpa Hecraya
MICIIb JUISl BUCAJKH POCIHH Ha TEPUTOPII )KUTIOBUX OYIMHKIB 00 rPOMaICbKUX
OyniBenb. BepTukanbHe O3€lCHEHHS OYHiBENb IMiJOUPAETHCS BiIIMOBITHO O 1X
(YHKI[IOHAJIBHOTO TpPHU3HAYEHHS Ta 30BHIIIHIM BUIJISAIOM, ITOBEPXOBICTIO i
opieHTami€ro OyaiBIi.

BeprukanbHe o3eneHeHHs (acaliB J03BOJSIE€: PETYNIOBATH TEIIOBUIM
PEKUM BHYTPILIHIX NPUMIIIEHb OyiBJi i MOXIIMBICTH CTBOPHTH ONTHMAIIbHI
MIKpPOKJIIMATH4HI YMOBH; NPUXOBATH 30BHIIIHI HEJONIKH CHOPYAW; 3HU3UTH
CHIIy BITpPY, piBEHb WIyMY, CTBOPHUTH TiHb, HiABUIIUTH BoJyoricte. Ilpu
odopmIeHHI pociIuHaMu YKUTIIOBUX i rpOMaJICbKUX OyaiBens
BHUKOPHCTOBYIOTHCS TaKi NPUHOMHM: CYIJIbHE O3€JICHEHHS, O3€JIEHEHHS IPYIOI0
POCIIMH Ta 03eJIEHEHHS MOOJUHOKIUMHU POCIIMHAMM, O3€JIEHEHHSI 3 OpTaHi30BaHIM
(hopMyBaHHSIM TiJIOK MO 3aaHIN CUCTEMI.

[IpoBenene nmocmipKeHHS IIOKa3ye, IO OJaroycTpid Ta TOJINIIEHHS
HaBKOJIMIIHBOTO CEPE/IOBHIIA y BEIMKHX MICTax € BKIUBHM 3aBIAHHSIM IpH
MPOEKTYBaHHI HOBHX a00 PEKOHCTPYKIIi cTrapux paioHiB micra. B ymoBax
IIBHKOTO PO3BUTKY MICT OCHOBHE 3aBJIaHHS IOJIATAa€ B OpraHisauii eKoJoriyHo
KOM(OPTHHX 30H B MEXax MicCTa, 110 € BaKJIMBOIO CKIIAJI0BOIO IMpH (POPMYBaHHI
3JI0POBOTO CYCIIIbCTBA. [[JIsI MONIMIIIEHHS €MOMIHHOTO CTaHy >KHTENIB MiCTa
BXKE Ha CTafil MPOCKTYBaHHs OB HEOOXITHO MPOCKTYBATH ILIOMII ITiJT 3€JICHI
HacaJPKeHHS, MapKH, CKBEPH 1 Jcomapku. SIKIIO K HEMae Takol MOXKIIMBOCTI B
YMOBax VOIUILHEHOI 3a0yJ0BHM, TO BIPOBAKCHHS MOOITBHAX CHCTEM
03€JICHEHHS B LIEHTPi MICTa JI0O3BOJINTH CTBOPUTH B32a€EMO3B'SI30K MIXK JIIOJNHOIO
Ta IPUPOJIOIO.
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OCOBJIMBOCTI POBOTHU 3AJII3OBETOHHUX KOJIOH ¥
CKJUIAI BE3BAJIKOBUX KAPKACIB BYAIBEJIb

A.M. I1aBjikos, O.B. I'apbkasa, B.A. bapunsk

IlonmaecvKkuit HAYIOHANLHUIL MEXHIYHUIL YHIgepcUumem
imeni FOpia Konopamioxa

OpnuM i3 HampsIMKIB ~ pO3B’s3aHHA ~ NpoOieMH  OyAiBHHUITBA
PECYPCOEKOHOMHUX OyIiBeldb € BIOCKOHAJIEHHs IIpolecy iX 3BeleHHS 3a
pPaxyHOK TEXHIYHHX 3aXOJiB Ta BIPOBa/KCHHS e()EKTUBHHX KOHCTPYKTHBHHX
cucreM. OCTaHHIM YacoM Yy CYYacHOMY JKHUTJIOBOMY OYIIBHHMITBI IIHPOKO
3aCTOCOBYIOThCSI 0€30aIKOBI KapKacHI KOHCTPYKTHUBHI CHCTEMH OYJIiBEINb, cepen
SKHX € Taki, KOTpl XapaKTepH3YIOThCS SIK MIHIMAJBHOIO KUTBKICTIO 30ipHHX
€NIEMEHTIB, TaK 1 3HAYHUMHU MOXIIMBOCTSIMH TPUCKOPEHHS TEPMIiHIB
OyniBHMITBA. YTPOBAa/DKEHHS LUX CHUCTEM BHPIIIye MPOOJIEMY MiJBHUIIEHHS
eHeproe(eKTUBHOCTI  NUIAXOM  3aCTOCYBaHHS Ui OrOPOJKYBaJbHHX
KOHCTPYKIIIH CIIEI[iaIbHO PO3pOOICHUX 0araTomapoBuX 3a1i300eTOHHUX OJIOKIB
3 BHCOKHMM OIOpoM Teruionepenadi. [Ipukmagom kapkacHoi KOHCTPYKTHBHOI
CHCTEMH, 10 HIMPOKO BHKOPHCTOBYETHCS B JKUTIOBOMY OYV/iBHHUIITBI, MOXE
CIIyTyBaTd YIOCKOHAJICHA 0E3KOHCOIBHO-0e3KaImi TeNBHO-0e30aTK0BAa
KOHCTpYKTHUBHa cucremMa [l], sKa 3acTOCOBYeThCS SIK y  3BEIEHHI
0araTonoBepxoBUX OyIWHKIB, Tak 1 TIpu OymiBHHLTBI KoTemkiB [2].
BeskonconbHO-0e3KamiTeIpbHO-0e30amkoBa cuctema (puc. 1) — yHiBepcaibHa
KOHCTPYKTHUBHA CHCTEMa, KOTPa CKJIaIa€ThCS 3 BEPTUKAIBHUX KOJIOH Ta IIOCKHX
IUINT TEPEKPHUTTS, 3 €IHAHUX 3 KOJOHaMU Oe3 JOMOMOIrM KOHCOJEH uu
kamitenedl. IlpocTopoBa JKOpPCTKICTH Kapkacy 3a0e3neuyeTbesi 30ipHUMH
eJleMEHTaMH — 3aJ1i300eTOHHUMH JiadparMamu.

JI71st KormoH 0e3KOHCOIBHO-0e3KaITITETFHO-0e30aIKOBOT CUCTEMU OY/TiBEIb,
SK 1 iHIMX 0e30aJKOBHX KApKACHUX KOHCTPYKTHBHHX CHCTEM, XapaKTePHUM
BUIOM Je(hOpMYBaHHS € KOCHH CTUCK (puc. 2). B kpaliHiX KyTOBUX KOJOHAX Iei
(bakT € OYCBHIHHMM, 3BaXKAIOUM HA PO3TAUIYBAHHS AUISHKH BAaHTAXHOI IUIOLI
BiJHOCHO KoJIOHU. [Ipu IboMy cepenHi KOoJoHH 0€30aIKOBUX KapKaCHUX CHCTEM
TaKOX OYyAyTh KOCOCTHCHYTHMH Y 3B’SI3KY 3 BIJICYTHICTIO 0aJIOK Ta KOHCOJIEH y
BY3Jli CTHMKYBAaHHs KOJOHHM 3 TIEPEKpUTTSM, KOTpi O 3abe3nedyBayiu mepenady
HABAHTA)XCHHSI B OJIHIM 3 TONOBHMX IUIONIMH iHEpIil mepepi3y KOMOHH MOpH
PO3IIIsi/IL PI3HUX CXEM 3aBaHTAXKEHHsSI MPOCTOPOBOrO Kapkacy (HampuKial Mpu
3aBaHTAXXECHHI Yepe3 MPOoJIbOT).

JIomaTKOBUMHM YHWHHHKAMH, [0 CIPUYUHSAIOTH BHHUKHEHHS KOCOTO
CTHCKaHHSI KOJOH 0e30aJkOBUX KapKacHHMX OyHiBellb MOXYTh OyTH (akTopu
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TEXHOJIOTIYHOTO Ta  eKCIUTyaTallifHOro  XapakTtepy. Hampuknam, 110
TEXHOJIOTIYHUX (PaKTOPiB MOXKHA BiJHECTH HETOYHICTh BCTAHOBJIEHHS POOOYOi
apMaTtypH, MOpyIieHHs (OpMHU Tepepi3y, HETOYHOCTI MOHTAXY, HSOTHOPIIHICT
Oerony Ta iHmi. /lo excruryaTaniifHUX YHMHHHKIB BIJIHOCSTHCS HEPIBHOMIpHI
TIOIIKO/DKEHHST KOHCTPYKIIM KOJIOH, HEpiBHOMIpDHHH TeMIIEpaTypHHH BIUIMB i
T.J.

Puc. 1. be3koHconbpHO-0e3KamiTeIbHO-0e30a1K0Ba KOHCTPYKTHBHA CHCTeMa Oy/IiBelb:
1 — KoJIOHA; 2 — HaJTKOJIOHHA TUTUTA; 3 — MIXKKOJIOHHA IUIHTA; 4 — CepEe/THS TUTUTA
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Puc. 2. BUHUKHEHHS KOCOTO CTUCKY KOJIOH 0€30aJIKOBHX KapKaCHUX CHCTEM:
a) parMeHT nepeKkpuUTTs; 0) HeCITiBITa i HHSI TUTOIIMHY JTii 30BHINTHLOI TIO3/IOBXKHBOI CHITH
3 TOJIOBHMMH TUTOIIMHAMH Ocel iHepIIii mepepisy; 1 — KpaiiHs KyToBa KOJIOHa;
2 — cepeHsI KOJIOHA; 3 — BaHTa)KHA JIUISHKA ; 4 — JTUISTHKA 3aBaHTaXCHHSI 3MiHHIM
HABaHTaXXCHHSM; 5 — CIJIOBA TUIOIMIMHA; 6 — HEHTpasbHa JIiHIs
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TakuM 4YHMHOM, MOXHA CTBEpIKYBaTH, IO KOJOHH 0e30anKoBHX
KapKacHHX CHUCTEM Oy/iBelb IPalIolOTh TUIBKA B yMOBax Kocoro crucky. Ilpu
BOMY YK€ 4YacTo KOCOCTHCHYTI  KOHCTPYKIii  pO3paxoBYylOTh Ha
TIO3alIEHTPOBHI CTHCK B JIBOX IUIOMIMHAX i1HEpPIii, OCKIJIbKM METON PO3PAXYyHKY

3aJ1i300€TOHHUX KOHCTPYKIIM Ha CKJIaaHI Buau jaedopmaniii morpedyroTsh
YIOCKOHAJIEHHS.
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JIO IUTAHHS OIIHKU ITOKA3HUKIB PEKOHCTPYKIII
MICBKOI 3ABY10BH

®dinarnes M.B., 3boma O.0.
Cxionoykpaincokii nayionanvhuil ynieepcumem imeni Bonooumupa /lans

OCHOBHUMH  MICTOOY/JIBHUMH  3aBIaHHAMH €.  (DyHKIIIOHAaJIBHO-
IUIaHYBaJIbHa OpraHi3alis TepUTOpii 3 YpaxyBaHHSIM CaHITapHO-TITiEHIYHUX
BHMOT, OpraHi3allisi MiIIOXiJHUX MPOCTOPIB BYJHIb, IUIONI 1 T.O., OXOPOHA i
BHUKOPHCTAaHHS apXiTeKTypHOI Ta KyJAbTYpHOI criaamuyH [1].

VY npoMy acmekTi Ciij BpaxyBaTH MEXaHi3M Ieperisiay Ta KOPUTyBaHHS
IUIaHIB PETYJIIOBaHHS 3 MaKCUMAaJbHUM TMiJIBUIIEHHSIM IIUIGHOCTI JKUTIOBHX
YTBOpPEHb IPH JOTPUMAaHHI 3arajIbHAX PaBHJI 3pYYHOCTI Ta JOCTYITHOCTI.

BaxnuBa poiab TpH I[BOMY BiJABOIUTHCS PEKOHCTPYKIIT SKHUTIOBUX
MIKpOpaloOHIB 3 ypaXyBaHHSM JO3BOJICHHX THUITY 3a0yJOBH 1 IIUIBHOCTI, sIKa
BHMIPIOETBCS KUIBKICTIO KBapTUp Ha OJMHUIIO TepuTopii. Ha cyuacHomy erari
e(pEeKTUBHOIO BBa)KA€ThCS TakKa PEKOHCTPYKIs, B pe3yjibTaTi SKOi crapa
3a0y/10Ba MPUCTOCOBYETHCS 0 HOBUX YMOB EKCILTyaTallii.

IIpu po3poO1i mIaHiB PeKOHCTPYKIHii BaXKIIMBO TOYHO BHU3HAYMTH, SIKE
BUKOPDHCTaHHS OakaHO, JIONMyCTUMO 4YH MOMJIMBO 3a TI€BHHX YMOB
(YHKI[IOHYBaHHS JKUTIOBOI 30HU 3 YpaxyBaHHSAM ii 30BHIIIHHOI'O BUIIISIY.

OpieHTaniss Ha KOHKPETHI ILIbOBI  3aBJaHHSA IIOBMHHA 3HAWTH
BiJJOOpa)KeHHs B CTPYKTYpI 1 CKJIaJi MMOKa3HUKIB KOMIUIEKCHOI OIIHKH 3a0Y10BH.
[Ipn mpoMy ciix BpaxoByBaTH PEryjabOBaHI mapaMeTrpu 3a0ylOBH, 10 CKIaTy
SIKHX BXOJISITH:

apxiTEeKTypHI mapameTpu 3a0y10BH;

OymiBenmbHI mapaMmeTpu OyamiBiIi  sSK  pe3yiabraT  (YHKIIOHAIBHOTO
30HYBaHHS;

IIUTBHICTB 1 CIiBBIHOIICHHS YKUTJIOBOI 1 TPOMAJIChKOI 3a0Y/I0BH;

MIMIOXigHA JOCTYIHICTh IIKOJNH, 3aKIajiB TOPTIBIl Ta KYJIBTypHO-
oOYTOBOT0 0OCITYrOBYBaHHS;

LIUJTBHICTH 3€JIeHUX HACa/PKEHb; HasiBHICTh TPOMAJICEKOI'0 TPAHCIIOPTY;

JI03BOJIEHE BUKOPUCTAHHS JIISTHKH;

Mexi 3a0y/I0BH 1 TPUPOJOOXOPOHHUX TEPUTOPIH Ta PEXKUMIB;

00MEeXeHHsI Y BUKOPHCTaHHI eJIEeMEHTIB MiCbKOT0 JIaHAmagTy;

YPpHUBUACTICTH 3a0y/10BH 1 O€31epepBHOCTI IPUPOJAHUX TEPUTOPIH;

JI03BOJIEHE BUKOPHCTaHHS (32 CTyNeHeM 3a0py/IHEHOCTI IPYHTY, MOBITpS, 1
T.7.);

OpieHTalis 1 IHCOISLISI TPUMIILEHB; TIOBEPXOBICTH 1 BUCOTA OY/IiBEIb;

BiJICTaHi M)k KOpITycamMu; TJTHOMHA TiJ[3€MHOI YaCTUHHU OyIiBIIi;
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CHiBBI/IHOIIEHHS TJIOII JOPOXXHBOT'0 TIOKPUTTS 1 3a0y10BH;

BiJICOTOK O3€JIEHEHHS TEPUTOPIT];

OynmiBedbHI ~ mapamMeTpu  OyJiBeNllb ~ BHXOASYHM 3  IPU3HAYCHHS
NpUOYIMHKOBOI TEPUTOPIi Ta OTOUYIOYMX ITIIOXiIHUX MPOCTOPIB (BH[ 3 BIKOH,
MapUIpyTH MIIIOXO/IB 1 BEJIOCUTIEIHI MapUIPYTH);

pO3MipH, MEXi, Opi€HTallis MiMIOXiJHUX NPOCTOPIB: JBOPIB, BYIHIIb,
CKBEpIB, aJICi, TUTOIT;

OynmiBeJbHI TMapaMeTpu OYMIBII SIK €JICMEHT IPaBOBOTO 30HYBAaHHS 1
peryIaMeHTy MO>KIIMBUX 3MiH MEX JUISHOK;

00MEeXEHHsI Y BUKOPHCTaHHI CYCIZHIX TUISTHOK TepUTOPii;

OyniBenbHI apamerpu OymiBIIi SIK IPEAMETa OXOPOHH;

BapTICTh OCHOBHHX (DOH/IIB 3 ypaxyBaHHIM TEXHIYHOTO 3HOCY.

AHaJti3 TOKa3HUKIB JJ03BOJISIE 3pOOMTH HACTYITHI BUCHOBKH:

1. ®i3u4HI MOKA3HUKH J03BOJISIFOTH BU3HAYUTH HANPSIMKH PEKOHCTPYKIII,
BOHM € BIJNPaBHOIO TOYKOI B TPH3HAYEHHI 3aXOJMiB IIOAO IOJAJIBIIOTO
TIPOBEACHHSI POOIT;

2. BigHOCHI TOKa3HUKM MOXKHA PO3JUTUTH HAa JIBI TPYIMH - OCHOBHI Ta
npyropsaHi. JIo OCHOBHMX BiJHOCSTHCS: UIUIBHICTH 3a0y/IOBH, UIIJIBHICT
HaceJIeHHs, 1HCONIIOHHNI pexxuM. Lli mokasHMKM MOBWHHI HaOMMKaTHcs 10
HOPMAaTHBHUX, B 1HIIOMY BUMAJKy PEKOHCTPYKIIIO IPOBOIUTH HEAOITYCTUMO (B
OCHOBHOMY 1€ CTOCY€EThCS OYAIBHUIITBA HOBOT'O JKUTIIA, YIIIJIIEHEHHS 3a0yI0BH).
Taxk, HanpuKiam, MpU CKOPOYEHHI BIJICTaHI MK HapajeIbHUMH OyniBiIsiMu abo
Ha/0y/I0BI JOATKOBO OJIHOTO - JBOX IOBEPXIB B OYIMHKAaX MOXKE MPUBECTH 0
3MEHILEHHS TPUBANICTH iHCOMSLII. [{e HenpuImycTUMo JuIst )KUTIIOBUX paloHiB. Y
TOM K€ Yac, B aMiHICTpPAaTUBHUX palioHax Ieil MOKa3HUK He € OCHOBHUM. OTxKe,
NpY OWIHII PI3HUX BapiaHTIB PEKOHCTPYKLii B mepumry dYepry HeoOXiTHO
TIOPIiBHSHHS [MX ITOKAa3HHUKIB. [lpyropsiiHi MOKa3HUKH B OCHOBHOMY HE MAlOTh
(biKCOBaHOTO 3HAYEHHS 1 MOXYTb OYTH BHKOPHCTaHI JUIsl TOPIBHSHHS OCBOEHHS
PI3HUX BHIIB TEPUTOPIi 3 METOIO BU3HAUCHHS HAHOUTBIIT e()eKTHBHOT'O METONY il
0ocBO€HHA. Tak, NMOKa3HWK CHiBBIJIHOIIEHHS JKUTIOBOI 1 IpoMaJchkol (pyHKIik
MOX€ BIUTMHYTH Ha KOMQOPTHICTh MPOXHMBAHHS, SKIIO B MiKpopaioHi Oyxe
pO3MIilIyBaTHCs IANPUEMCTBO 31 HIKI/UIMBUM BHUPOOHUIITBOM, IIO OCTaHHIM
4acoM MO CaHiTapHHUM HOpPMaM HeNpumycTumo. HasBHICTH aaMiHICTpaTHBHUX
opraHizamii He CHPUYMHHUTH TMOTIPIIEHHS YMOB TPOXKMBAaHHS MEIIKAHIIIB.
[Toka3HWK IMITBHOCTI BApTOCTI OCHOBHHX (OHIIB He Mae 3a(iKCOBAHOTO
YHUCENIbHOTO 3HAYEHHS, BPAaxXOBYIOUHM DI3HMH TEXHIYHMH 3HOC OYIWHKIB, B
KO)KHOMY OKpPEMOMY BHIAJKy BiH Ma€ CBOe 3HaueHHs. Lleil moka3HUK MoXHa
BHUKOPHCTOBYBATH TIJIbKH 3 METOIO BH3HAYEHHS HaWOIIbII €PEKTHBHOTO METONY
il ocBoeHHs. IToka3HMK cepeqHBOI ITOBEPXOBOCTI 3a0YyAOBH IOB'S3aHUM 3
MOKAa3HUKOM  IHCOJSILIIHHOTO pEeXHMY, TIJIBKM B YMOBaX pPEKOHCTPYKIii
iCTOpUYHOI 3a0y/I0BU BiH Mae npiopuTeTHe 3HaYeHHs. [IpudoMy 1ie 3HaYeHHs He
HOPMYETBCS. A PEKOMEHIIYEThCS 3 YpaXyBaHHIM BUYy 3a0YIOBH.
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3. OpranizaniiiHi TOKa3HUKKW (BUMOTHM) B OCHOBHOMY HaKJIaJalOTh
0oOMeXeHHs Ha TOW UM 1HIIMI BapiaHT peKOHCTpyKuii. B okpemux Bumagkax ix
MOXXHa HE BpaxoBYBaTW (IO3BOJIEHI BHOM OyHiBHHITBA Ta BHKOPHCTAHHS
TepUTOpii), B I[bOMY BHUMAJKy HEOOXiTHa PO3pOOKA 3aXOMiB MIOAO OCBOEHHS
TepuTopii (3HWKEHHS, MiJIBUILEHHS PiBHS I'PYHTOBHX BOJ, 3aCHITKa SIpiB i T.1.),
IO He 3aBXI¥ BHUIIPABJAHO 1 BUMAarae JOAATKOBOI'O IHBECTYBaHHS, B 1HIIHMX
Bumagkax (iCTOpM4YHa IIHHICT) BOHM  HAKJIQJAlOTh OOMEXEHHS Ha
PEKOHCTPYKITIIO.

4. Ormxe, OJHO3HAYHO HE MOXKHA BHUJIUINTH OCHOBHI 1 JpyropsiaHi
MMOKAa3HUKH PEKOHCTPYKIii. Tibku 00JiK periaMmeHTy chopMOBaHOI 3a0ymOBH
JIO3BOJIUTH OLIBII TOYHO 3TPYITYBATH IIi TOKa3HUKH.

[omanemm gocmiKeHHsT OyayTh CIPSIMOBAHI 3a OIIHKOK MOXJIHBOCTI
BHUKOPHCTaHHS MIKpPOpalOHIB 3 TOYKH 30py peKOHCTpykuii. IIpu 1mpomy s
KOXKHOT TPy MiKpOpaioHiB Oyjie BHIUJIEHO OCHOBHI Ta JPyropsAHi MOKa3HUKU
3 ypaxyBaHHSM iX HOPDMATUBHUX 3HAUECHb.
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3ABJAHHSI MICTOBYAIBHOI'O PO3BUTKY )KUTJIOBOI'O
CEPEJIOBHUIIA

Coxkogaenko B.M., Yepuux O.A., Cokonenxo K.B.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

B mepury wuwepry mpoOnema CTOCYEThCS PEKOHCTPYKIII KBapTailiB
(MikpopalioHiB) mepiony iHOyCTpiagbHOI 3a0yJOBH, SIKMH oXxorunoe 60 poku
MUHYJIOr0 cropiuus. Di3uyHuil Ta MOpalIbHUI 3HOC, 3aCTaplIiCTh apXiTEKTYpHO-
KOHCTPYKTUBHHX pillleHb, HEBIMOBIJHICTh Cy4YaCHMM BUMOTaM Ta HOpMaTHBaM
KUTJIAa Ta MIChKOi 3a0yJOBH JHMKTYE HEOOXiMHICTh pO3POOKH Mporpam
KOMIUIEKCHOI peKOHCTpyKIii [1,2] .

Jlep)kaBHa momiTHKa y cdepi KOMIUIEKCHOI PEKOHCTPYKIII KBapTaiB
(MikpopalioHIiB) i3 3aMiHOIO 3acTapiioro >umiIoBoro (oHay Oa3yeTbcs Ha
3acajgax:

CHpHSHHS peajizauii npaBa rpoMasiH YKpaiHH Ha XKHTIIO;

NIPOBEACHHS KOMIUIEKCHOI ~PEKOHCTPYKIII Ta 3a0yfoBH TepUTOpii
KBapTajiB (MiKpopaioHIB) BINNOBIAHO 1O MiCTOOYAIBHOI JTOKyMEHTALil,
MIPOEKTIB 3a0yJOBH TEpPUTOpii, INPOEKTHOI JOKYMEHTamii Ha OyIiBHHUITBO
OKpeMHuX 00'€KTIiB y IIMX KBapTanax (MiKpopahHoHax);

o0'eqHaHHS KOIUTIB 1HBECTOPiB-3a0yNOBHHMKIB Ta OpraHiB MiCIIEBOTO
CaMOBpSIAYBaHHS JUIs 3JIHCHEHHS I1H)KEHEPHOI MiJrOTOBKH, CIIOPY/KEHHS
00'ekTiB  comianbHOI  cdepH, IHKEHEPHO-TPAHCIOPTHOI  iH(pacTpyKTypH,
NIPOBEACHHS OJaroycTporo Ta O3€NEHEHHS IPWIErIUX IPUOYIUHKOBHX
TEpUTOpIiH, a B pa3i HeoOXiJHOCTI - 3HECEHHS 3aCTapiJIOro XHUTIOBOro (hOH/Y;

BHU3HAYEHHS  HAa  KOHKYPCHHMX  3acajaXx  iHBeCTopa-3a0yl0BHHKA
KOMIUIEKCHOI PEKOHCTPYKIIii KBapTairy (MiKpopaioHy);

rapanrii Ta 3a0e3Me4eHHs] 3aXUCTy MaifHOBUX IpaB IPOMAJsH Ha JKUTIOBI
Ta HEKUTIIOBI IPUMIIIIEHHS], SIKI PEKOHCTPYIOIOThCS;

BH3HAYEHHS! MalHOBHMX TpaB Ha 30y/l0BaHi, pEKOHCTPYHOBaHI XHUTIIOBI Ta
HEXKUTIOBI TNPUMIMIEHHS HA 3acajiaX [UBIJILHO-TIPABOBOTO JOTOBOPY, THIIOBA
¢dopma sioro 3aTBepmKyeThest Kabinerom MiHicTpiB Ykpainy;

palliOHATEHOTO BHKOPUCTAHHS TEpUTOpii KBapTaliB (MiKpOpaHOHiB)
BiJITIOB1/THO /1O BCTAHOBJIEHUX HOPM 1 NPaBUII;

po3MimieHHs 00'ekTiB OymiBHHMITBA B KBaprajax (MiKpopaHoHax)
3acTapiyioi 3a0y/J0BM Ha TEPUTOPIsIX, BU3SHAYEHHUX Ha ITiJICTaBi MPOEKTY 3a0yI0BU
TEpUTOPIi Ta NPOEKTY IUIaHy 3€MEIBHO-TOCIIOaPCHKOT0 YCTPOIO;

KOOpJIMHAIlI OpraHoM MICLIEBOrO CaMOBpSAYBaHHS Mdiif 3 TNWTaHb
PEKOHCTPYKIi, 3aMiHM JKUTIOBOro (OHAY Ta PO3POOJIEHHS NpOrpamMu
(iHBeCTHIIIHHOT, OpraHi3allifHOI, TEXHIYHOI TOIO), BH3HAYCHHSI 3000B'SI3aHb,
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BiJIMOBINAIGHOCTI 32 X HEBUKOHAHHS YYacCHHUKaMHM DEKOHCTPYKIIi, 3aMiHM
KHUTIIOBOTO (hOHY;

3a0e3MeueHHs] TapaHTiii peyoBMX MpaB Ha HEPyXOMe MaWHO IIiJ dac
KOMIUIEKCHOI PEKOHCTPYKIIi KBapTaliB (MiKpOpaloHIB) 3aCTapijoro KUTIOBOTO
ouny;

3a0e3MeueHHs] JTOTPUMAaHHS BUMOT IIOJO CTBOPEHHS M oci0 3
00MEXEeHUMH (I3UYHUMH MOXJIMBOCTSIMH Ta I1HIIMX MaJOMOOUIBHHX TPyl
HaceJIeHHs YMOB /I iX 6e30ap'epHOro JOCTYITy 10 BCIX PEKOHCTpYHOBaHHX 200
3aHOBO 30yJOBaHMX, BKJIFOYAIOUM CTAPTOBI KHUTIOBI OYAWHKH, 00'€KTIB JKMIJIOTO
Ta TPOMaJICHKOTr0O MPU3HAYEHHS 1 TEPUTOPiH KBapTaliB (MiKpOpaHOHiB).

[Iporpamu peKOHCTPYKINi KUTIOBOro (OHIY MiCTa, KpIM BiJHOBJICHHS
JKUTJIOBOTO CEPEIOBUINA, 3MIITHEHHS CTiH i OCHOB OYJIWHKIB, PEMOHTY a0o
3aMiHM KOMYHAJbHOI'O YCTaTKyBaHHS, IIOBHHHI BKJIIOYATH 3aXOMU IIOZO
€KOHOMI1 pecypciB Ta eHepro30epeKeHHsI.

Jnsg  cTablibHOTO PO3BHUTKY JKUTIOBOrO (DOHAY MOTPIOHO IOPIYHO
pexoHcTpyroBatu Omm3pko 10-12% xwurna. IlpoBefeHHsS 3a3HAYEHUX pOOIT
BHUMarae po3BUTKY iMOTEYHOTO KPEIUTYBAaHHS, CTBOPEHHSI CHCTEMH CTPaXyBaHHS
KPENUTIB, 3aJIy4CHHS MPUBATHUX IHBECTUIIN MEIIKAHINB, ITiJIIPUEMCTB,
0amaHCOyTpUMYyBadiB OyJAWHKIB 1 CTOPOHHIX IHBECTOpPiB. |HTCHCHBHICTH
MIPOIIECIB PEKOHCTPYKIIIi ICHYFOUOro i OyIIBHUIITBA HOBOT'O JKUTIIA 3aJICHKATH,
mepir 3a BCE, BiJl EKOHOMIYHHMX MOXKJIMBOCTEH MICHKOTO CITIBTOBapHCTBa Ha
KHUTJIOBOMY PHHKY, SIKHi Ma€ pO3BHBATHCS.

JKutnoBe cepemoBumie B Mictax Oyiae i jmami (GpopMyBaTHCS Ha OCHOBI
3BENICHHS KOMOIHOBaHMX 1 3MIINIAHUX CHCTEM 0araToNOBEPXOBOTO, CEPEIHBO
MOBEPXOBOrO 1 MAaJIONIOBEPXOBOrO JKUTJIOBOrO OYyJIBHUITBA, BHU3HAUYEHOTO
TeHIIAHOM PO3BUTKY MiCTa, Mi/JIBUIIEHHS Pi3HOMAHITTS apXiTEeKTypHUX pillleHb
OyniBenb 1 KOMILIEKCIB, BUPA3HOCTI Ta IHAMBIAyaJIbHOCTI 3a0ynoBH [3].

Jlis migBUINEHHS B HAWOMWKYIK 1 janekiid mepcrnekTuBi KoMmQopTHOCTI
cepeoBHINa MOTPiOHO:

BUSIBJIAITA JKUTJIOBI TMOTpeOM PI3HMX COL[alIbHUX TPYIN HAaCeJeHHS,
MaTepiajbHI MOMJIMBOCTI X 3a/J0BOJICHHS 1 HEOOXiAHY JUISl I[bOTO THUIIOJIOTIIO
KHUTJIOBUX OYIMHKIB 1 KBApTHUD;

CTBOPUTH JAETabHY IOpailoHHY KiacH(ikaliio >KUTIOBOro (GoHgy 3
(i3U4HOrO 1 MOPAJIBLHOrO 3HOCY 1 3AIHCHIOBATH MOHITOPHHT CTaHy XKHTJIOBOTO
houny;

pO3pOOHTH Ta pealizyBaTd MPOrpaMy PEKOHCTPYKINI 1 MomepHi3arii
iICHYIOYOTO  JKUTIOBOrO  (OHIY, 3a0e3MeYMBIIM  TiJBUIICHHS  SKOCTI
(KOM(OPTHOCTI) MPOKUBAHHS B HHOMY;

3a0e3MeunTH  3aJOBOJIGHHS 3pOCTal0dOro TOMNWTY HAaceleHHS Ha
BHCOKOSIKICHE JKHTIIO;

3MIHCHIOBATH TOJAJNBIIY peali3amilo mporpaMm 3a0e3NeyeHHs >KUTIOM
TIpaliBHUKIB OFOJDKETHOI cepH, BilICHKOBOCTY>KOOBIIIB
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MIPUCKOPUTH JKUTIIOBE 3a0€3MCUCHHS YSPTOBUKIB HA OCHOBI KOMOIHOBaHOI
CHCTEMH 3aXO0/IiB 3 (piHaHCYBaHHS OyIiBHHULITBA;

TIPOJIOBKUTH CTBOPCHHS OpraHi3alliii >KUTIOBUX 00'€JHAHB, acOIliallil,
TOBapHCTB, KOOIIEPATUBIB, KOHJOMIHIYMIB Ta iHIIMX ()OPM CHUIBHOI BIACHOCTI
Ta yIOpaBIIiHHS KUTIOBUM (HOHJIOM;

JIOMOTTHUCS, 32 PAXYHOK CTBOPCHHSI C(PEKTUBHUX CKOHOMIYHHUX MEXaHi3MiB
iCTOTHOTO TIONINIIEHHS SKOCTI JKUTIOBO-KOMYHAJbHHUX TIOCIYT IIIISIXOM
JIOBEJICHHS iX IO PiBHS MiJBUINICHUX BHMOI HACEJCHHS, IO BiJIOBiAIOTh
HOpPMaM TEXHIYHOTO i COIIaTbHOTO MPOTPecy;

CTBOPHUTHU PO3BUHECHY KOMEPITIIHY MEpeKy OOCITyTOBYBaHHS MPUBATHOTO 1
KOMYHAQJIBHOT'O KHTIIA;

pO3BHBaTH N03a00/KeTHI opMHU (piHAaHCYBaHHS Ta KPEIUTHI MEXaHi3MHU,
o0 CTUMYITIOKOTh TPUIDIMB KOIITIB HACENICHHS 1 BIUIBHOTO KaIliTary
KOMEpLIHHHUX OpraHi3arlii.

['0JTOBHI OpPIEHTHUPH CTPATETIYHOTO TUIAHY CTAJIOTO PO3BHUTKY:

Y mporeci peamizarii CTpaTEriYHOIO IUTAHY MICBKHM CITIBTOBAPHUCTBOM
HAMIYa€ThCS:

30LIBIIUTH CEPEIHIO TPUBAIIICTD JXKUTTSA 3a PAXYHOK SKiCHOTO MOJIITIICHHS
3/I0pOB'sl HACEJIEHHST;

MOJI0JIaTA HETaTHBHI TEHJCHINT 3HIKCHHS YHCEIBHOCTI HACEJICHHS,
JIOMOI'TUCS TOJNIIMIEHHs JaeMorpadiyHoi curyanii B MicTi, B TOMY YHCTi 1
3aBJISIKH MiTparlii;

3a0e3meunTH CTadiIbHE 3pPOCTAHHS EKOHOMIKM 32 pPaxyHOK 3pOCTaHHS
HAyYKOEMHOT'O TPOMHUCIIOBOTO BHUPOOHHIITBA Ta €()EKTUBHOTO PO3BUTKY chepu
MOCTYT, JTOMOTTHUCS TPU IIbOMY MaKCHUMAJIBHO TOBHOI 3alHATOCTI Ta 3HAYHOTO
M ABUILIEHHS TOXO/IB YKUTEIIB MICTa;

chopMyBaTH CHOPUATIMBHN COIIATBHUN KIIIMAT, BUPIIIYIOYH CTpPATETiuHi
3aBJIaHHSI CTAJIOTO PO3BUTKY HA OCHOBI MPHHIIUIIB TPOMASTHCHKOTO CYCIIILCTBA
Ta COI[IaJILHOT'0 TAPTHEPCTBA;

JIOMOTTHUCS, TIIOO MICTO CTAJIO B YCiX BiTHOIICHHIX OC3IICYHUM JTS JKUATTS,

CTBOPHTH B MICTi CHPUATIIUBE JUISI JKUTTS MICbKE CEPEJIOBUIIIE;

3a0e3MeYnTH MOJIOMMM 1 MalOyTHIM IOKOJIHHAM 00JacTi YMOBH JUIs
DT THOTO 1 TBOPYO AKTUBHOT'O JKUTTSL.
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JIO IUTAHHSI BUBHAUYEHHS ®YHKIINA TA CTATYCY
AJIMIHICTPATHBHOT O (OBJIACHOI'O) IEHTPY
JIYTAHCBKOI OBJIACTI

Coxoaenko B. M., Iloanescbknii O. E.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

Jlyranceka 00J1. po3TalioBaHa Ha CXOAlI YKpaiHM 1 B JaHUWH Yac OXOIUICHA
OOC(ATO). Ob6nacHuii ieHTp — M. JIyraHCBK CBOE OCHOBHE aJMiHiICTPATUBHE
3HAUYCHHS BTPATUB. AJIMiHICTPATHBHI YCTAaHOBH MEPEBE/ICHI B MiCTO OOJIACHOTO
mianopsinkyBanHs CEBEPOTOHEIBK.

Jlyranceka o0u1. 3aliMae 3a KUTBKICTIO MiCT JIpyre Micie B YKpaini. MoxkHa
BUIIJIMTH YMOBHUI arpapHui MiBHIY, BYINIeBHIO00YBHHH MiBJeHb, LeHTpanbHO-

Jlyranceky arnomepanito AmdeBchk — bpsHka - KanieBka, arnmomepariro
CesepozoHensk — JIucnuancbk - PyOixHe.
CeBepoZIOHELIBK - MOJIOJIE MiCTO, TpHHHAB Ha cede OCHOBHI

aZMiHICTpaTHBHI (YHKIIT 00JIACHOTO LIEHTPY.

@®opmyBaHHs 1 po3BUTOK CeBEpOAOHEIBKA TOBEIOCS Ha MEPio]] BUCOKOTO
PIiBHSI PO3BHUTKY MiCTOOYIIBHOI HayKH, IO CIPHSUIO pealtizalii JOCUTh BJAAINX
TUIAaHYBAJIBHHUX 1 MICTOOY/iBHUX pillICHb.

Ha >xainb, cutyanist B 3001 ATO He nae mijcTaB po3paxoByBaTH Ha IIBUIIKE
i Oe33acTepexHe PIllleHHS MO BiTHOBJICHHIO KOJIHUIIIHBOI'O CTATYC KBO.

Po3risiHeMo cuTyariito 3 TOUYKH 30py PerioHaJIbHOI'O PO3BUTKY.

BapianTn BHXiTHHMX JaHHX, TIpH BCi 1X HENpHEMHOI HEBM3HAYEHOCTI i
PO3KHAAHOCTI, JOCUTH ITPOCTO 3rPYIYBaTH:

HecHpusTIMBa JeMorpadiuHa cuTyamis, AeilMT Mpane3laTHOro
HaCeJICHHS;

MapaJoKCcaTbHIM YHHOM BHCOKHMH piBeHb 0€3p00iTTs;

CyMHA €KOJIOTiYHa CUTYAIlisl, TONTNOJICHa HACITKaMU OOHOBHX JTilA;

noctpaxkaana indpacrpykrypa;

HEBU3HAYCHI MEPCIICKTUBYU BYT'UILHOI TalTy3i;

o4yeBHAHUI Opak OwoJpkeTHOro (hiHaHCYBaHHS Ta I1HBeCTHHIH Ha
BiTHOBJICHHS - TPH TOMY, IO BWAIJICHI KOIITH 3 OIOKETy 3ajJMIIaloThCs
HeocBoeHumH. /800 Mt rpH B 2018 p /

Sk 3araspHUH MIACYMOK - CYKYNHICTh YWHHHUKIB IO ITiJICHIIIOIOTH
MYJIBTHILTIKATUBHUN €()eKT 3ropTaHHs MiCTOOYAIBEIbHOI 0a3H.

OueBUIHMM HANpSIMOM BiJJHOBJIEHHSI perioHy (o0jacTi) € BUSBIICHHS
KJIacTepiB  BUIIEPEIKAIOUOTO PO3BUTKY - 00'€KTH (BY31M) e€(EeKTHBHOTO
BKJIQJICHHS KOINUTIB, $IKi 37aTHI 3a0€3MEeYNTH TPUBAINN MYJIBTHILTIKATUBHUN
iMITyIsC (eeKT) pO3BUTKY TEPUTOPII.
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PosrnsiHemMo fmocuTh fenmikaTHY 1 UymIMBY MpoOneMy - BH3HAYeHHS
aJIMiHICTPaTUBHOI'O HEHTPY 001acTi (UEHTPY KOHIEHTpamii aJMiHICTPaTUBHUX
¢GyHKIIA 00JIaCHOTO TIEHTPY). PO3IrNsHEMO aNbTepHATHBHHUN BapiaHT -
CeBEPOIOHETIBK.

IlepeBaru - meHTp 00JIACTi, TPAHCHOPTHE 3a0E3MEUYCHHS Ta JOCTYIHICTS,
BIJUTAJICHICTh BiJl KOPJIOHY 3 BXE CPOPMOBAHOI) CMYTOK 3aXHUCTY, CIIOYATKYy
JIOCTaTHA 1HQPACTPYKTypa, BIalie IUIAaHYBAJIbHE 1 MIiCTOOY/IIBHE pIlICHHS
TCHIUIaHY MICTa.

[Ipobnemu - HENPUHHATHICTH IOJIOBUHYACTHX pilllcHb. BuUCOKa IiHa
MOMMJIKH. BUCOKI BUTpaTH Yepe3 HeBaajie abo HECBOEYACHE DillleHHS. (MAEThCS
Ha yBa3i MicTOOYy/iBeNbHE, PEerioHaNbHE PIillIeHHS).

Hivoro nemosximBoro abo HENPUHHATHOTO B MOAIOHOMY BapiaHTi HeMae.
VY cBiTI [0CTa-TOYHO TMPHUKIAAIB - MPUYOMY NO3UTHBHUX - KOJIH CYTO
aZMiHICTpaTHBHI (QYHKIIT Jep>KaBHOTO (perioOHaILHOT0) PiBHS CKOHLIEHTPOBAHI B
MOPIBHSHO HEBEJNIMKUX MicTax, OKpeMo Big MeranomiciB. HaiiGinpim
KOHLIEHTPOBAHO MOJIOHI pillIeHHS UTIOCTPYIOTH Taki CTOJMII, SK BamwmerTow,
OrraBa, KanOeppa, bpasumia. Bemuke 1 Ha#Oinblie MICTO - HE 3aBXIH
HalBrasinie pilieHHs Uil BUKOHAHHS CTONMYHMX (YHKLIH, X04 B HAIIOMY
BUIAJKy NpPO MOAIOHMH BHIIaJIOK MoBa i He Hnme. B Vkpaini € BomuHchka Ta
3akapnarcbka o0JacTi, 10 pedi.

Moxna Opatu a0 yBarm 1Ba 0a30Bi cueHapii (@0 peui, 3 Oe3miui
MOKJIMBHX) TOJAJBIIOTO PO3BUTKY 001aCTi IO OJHO(AKTOPHOMY KPHUTEPIFO:

OOC 3aBepuIyeThCst B pO3yMHI CTPOKH;

CuTyanis HOJUIIAETHCS «3aMOPOKEHOI0» Ha HEBU3HAYEHHUH TEPMiH.

[Nepmmii crienapiii nepeabayae nmporpamy BiJHOBJIEHHS 00JIaCTi, CTaJOro
PO3BHUTKY, Ta JIIKBiJaIlil HACII/IKIB TPUBAIUX OOHOBHX JIiH.

Hpyruii  cuenapi 3HAYHO TIpmMH BXE TUM, IO BHMaraTuMme
HECTaHIAPTHUX pillleHb B yMOBax NOBHOI BiicyTHOCTi mocBimy. Ilommmmmo
JIep>)KaBHUM Jlisi4aM TXHE KOJIO MOBHOBAXKEHb.

Jlo mpobmeM perioHaJbHOrO Ta MICTOOYIIBHOTO PpO3BHTKY MOXKHA
BiJTHECTH:

BusnaueHHst  aqMiHICTpaTUBHOrO  IIEHTPY  oOxacTi, 3abe3neueHHs
MTOBHOIIIHHOTO BUKOHAHHS BCiX (DYHKIIIH 00JIACHOTO IICHTPA;

MopepHizalisi Mepexxi TpaHCIIOPTHOTO CIIONyYEHHSI TEPUTOPIaJIbHOTO Ta
HAaIlIOHAIEHOT O 3HAYEHHST;

MOHITOPHHT, OIiHKa CTaHy CHCTEM IH)KEHEpHOi 1H(PaCTPYKTYpH,
KUTIOBOTO (HOHTY.

Po3poOka cxeM uraHyBaHHS 00JacTi, TeHEPAIBHUX TUIAHIB MICT;

Pedopma 3aknaziB OCBITH BUIIOI IIKOJIH;

MOHITOpHHT, OIliHKa BOJHHUX PECYPCIB;

MOHITOpHHT, OI[iHKa E€KOJIOTIYHOr0 CTaHy 001acTi;

111 3aBnanHs.
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MoxHa ciixyBaTH B Mipy 3MIiHH CHTYyallii, MOXHa pOOUTH CHpOOY
CIPOTHO3YBATH PO3BHUTOK 1 3aMPOIOHYBATH PaIliOHAJIbLHUI BapiaHT.

Jlo wuwmcma ©0a3oBUX  aAMIHICTpaTHMBHUX  (YHKHIH, SKi  JIOIIBHO
BHOKPEMUTH:

- aJIMIHICTPaTHBHI;

- CHJIOBHIH OJIOK;

- BHIIA OCBITA;

- CIIOPT BHCOKHUX JOCSTHEHD;

- aKajJieMivHa KyJbTypa;

- ME/INIIVHA;

- TPaHCIIOPT.

B cinbcekomy rocmonmaperBi CPCP Bce Oyno BiAMIHHO, OKpiM JBOX
TUTIOBHX MPOOJIEM:

- BpOKalHMH pik a00 HEBPOXKAMHUHA PiK

- 3MiHa [TOPH POKY, KOJIM 332 OCIHHIO HECIIOiBaHO HACTYIIajia 3UMa.

[Mpunyctumo, mo ayXke CKOpO peali3yeTbCsi BapiaHT 1-BiJHOBIICHHS
0051aCTi B KOJIUIIHIX MEXKAX ...

[Ipouec po3BUTKY TEpHUTOpPii, BIJHOBIEHHS perioHy Oyne HOCHTH
TUTAHOBUH opraHizoBanuii xapaxkrep? Konuenuist Bxe icHye? 3aTBepkeHa? Ska
il yacTUHA MOKe OyTH BUHECEHA Ha IyOJIIYHUN pO3TiIsia’?

PosrisiHeMo cyTO TeopeTHdHi MUTAaHHS - sIKa YacTuHa (YHKIH 0b1acHOro
LeHTpa 1 MicToOyiBHUX (DYHKIIH Oyze mepemilieHa, Ky/au i B IKi TEpMiHU?

MoXJIMBI 3anepedeHHsl, 3aCHOBaHI Ha TOMY, IO (YHKIIT CiIii HaOmKaTr
JI0 HaceneHHs. be3yMOBHO MiITPUMYIOUM IO Te3y, 3a3HaYMMO, HIO KpPamioro
BapiaHTy 3MEHIIUTH OIOPOKpATHYHY Mipamiay BaKKO MPUIYCTUTH. [leperymsmis,
T.3B. «ENIEKTpOHHMI ypsi» 34aTHI 1 TOBUHHI KOMIIEHCYBAaTH BiICTaHb.

PosButok  JIucuuaHcko-CeBepOMOHENBKOI  arjoMepariii  (BKIII0OYaruu
Py0i>kHe) JOLITBHO PO3IJSIATH B CYKYITHOCTI, SIK IIUJIICHOTO MicTOOYAiBHOTO
YTBOpEHHsI. € pO3yMiHHI CKJIaTHOCTi OIOPOKPAaTHYHHX MPOILETYp Ha BCIX eTamax
po6oru. Ilocrane npobnema koopauHaii ciyx0 mict i OJJA. Ha mamr normsia
y4acTh B OOTOBOPEHHI, PO3pOOIIli, TOTO/PKEHHI Ta 3aTBEPKCHHI MiCTOOYIIBHOT
JIOKyMEHTAIlli MO)XKE€ CTaTH HaWKpamor (OpMOI0 HaBYaHHS 1 IiJBHIIEHHS
KBaJiikamii ~ JemyTaTcbKOro  KOPIYCY,  BIJNOBIJAJILHUX  BUKOHABIIIB,
aMiHicTpaIlrii.
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IHTEPAKTUBHA APXITEKTYPA SIK BUKJIMK CYYACHOCTI
Anarenko T.M., be3aooyenko O.C.

XapkiecoKuil HaUIOHATLHUIL YHIGEPCUMEm MICbKO20 20CN00apCcmea
imeni O.M. bexkemoea

CpOrofiHi JIIOJICTBO MOXE JXHTH OIHOYACHO SK y peaJbHOMY, Tak 1 y
BipTyaJIbHOMY TIPOCTOpIi, II€ CTOCYETHCSI MICT, SIKI OpraHi30BaHi BiJIIOBITHO 10
¢iznyHOi Ta BipTyadbHOI AisibHOCTI. ToMy BHMHHMKae muTaHHS (inocodchkoi
HnapagurMu 100 MOXJIUBOCTI 00’ €JHAHHS ABOX INPOTUIEKHOCTEH, a came —
30epeKeHHs IEHTUYHOCTI apXiTEeKTypHUX OO0 €KTIB i, B TOH >e dac, OyTu
MIOB’SI3aHUMH 13 CyJaCHHMH BUKJIMKAMHM PO3BHTKY IHHOBAUIWHHMX TEXHOJOTIH.
CrabinpHui imeHTHYHHKA Ta (iKCOBaHMH IMPOCTip OLIbIIE HE € MOXKIIHBHM,
BHACJIIOK HEBIAMOBIIHOCTI BHKJIMKAaM ChOTOJIEHHS. Take mepeTBOPEeHHS
BUMara€ BHHAXOJy HOBUX CJIiB i HOBHX IIPOCTODIB, BHKOPHCTOBYIOUHM HOBI
BHUHAXO/M, KOHIIEMIIIi IIEpETBOPEHHS Ta PO3BUTKY apXiTEKTYpHOTO CEpelOBHIIA
[1].

TpamumiitHa apXiTeKTypa HE MOXE 3aJIOBOJILHUTH MOTPEOU NTUHAMIYHOTO
PO3BHUTKY JIFOJICTBA, «O30pPOEHOI» OCTaHHIMHM TEXHIYHUMH pPO3pOOKaMHU.
ApxiTekTypa TOBHHHa OYyTH IHTEPAKTUBHOIO, YYTJHMBOIO JI0 B3aeMOjii, sKa
BiNOBia€ Oa)kKaHHSIM Ta XapaKTEPUCTUKAM KOXKHOTO  «NEW-JIIOJUHUY.
[HTEepakTHBHICTH caMa 1o co0i € KOHIEMIIis, sIka PO3KPHUBAE IPUPOAY Ta CTYIIIHb
B3aeMoAii 00’€KTiB, IO MOXYTh BHHHMKAaTH B PpI3HUX 00JacTsIx: Teopii
iH(OpPMaTHKH, TPOrpaMyBaHHS, TEJIEKOMYHIKaIlii, COIioNorii, TPOMHUCIOBOTrO
JM3aiiHy Ta OaraThox iHIIMX. B3araumi, e MO)KHa BU3HAYUTH HACTYITHUM YHHOM:
IHTEPAaKTUBHICTh € OpraHi3aTOPCHKUM IIPHHIMIIOM CHCTEMH, B SIKii MeTa
JIOCSITAETHCS eIeMEeHTaM1 00MiHy iH(popMariero ciuctemu [2].

[Muransas apxitekrypHoi ¢opmu B ii CTaTHYHOMY MOHYMEHTAJIHLHOMY
PO3YMiHHI BIiIXOIUTh Ha JPYTHH IUIAH, MOCTYHAIOYHCh TEKY4OMY, MOCTIHHO
MiHIIMBOMY (QoOpMOyTBOpeHHs. He BUIAAKOBO y TMpPOEKTaX Cy4acHHX
apXITEKTOPIiB CTABCS CBOT'O POAY pO3MaJ I[HOr0 I[UIBHOTO YTOMIYHOTO OaveHHS.
[HTepakTHBHA apXiTEKTypa pO3BHBAETHCS «KYCKOBO»: PpO3YMHI OyJMHKH
«IHTENIeKTyaJIbHOI'0 CEpeloBHIa», YOIKBiTapHi iHTepdeiicu, Mmemiadacaam i
Me/liaaKTHBI3MH, €JIEeMEHTH PO3IIUPEHO] PeaNbHOCTI, eKCKITFO3UBHI MPOEKTH IS
PO3BaXaJbHOI 1HAYCTPIi, pillIeHHs iHTep €piB, XYAOXKHI 1HCTAIALIT Y MiCBKOMY
CepeoBUINi, KPUTUYHI MPOEKTH TOIIO. TepMIiHOMOriS TaKoX BiJoOpakae Ifo
PI3HOMaHITHICTB: «iHTENEKTyalbHe cepenoBuiie» (intelligent environment) abo
«pO3yMHE cepefoBHIIEe» (smart environment), «eBOJIONiMHA apXITEKTypay,
«aJanTHBHE CEPEJOBHIIE», «POOOTOTEKTypa» TOIIO — MOBa ONUCY 1
MIPOEKTYBAaHHS BUXOJUTH JIAJIEKO 33 MEXI1 apXiTekTypH [ 3].
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3amiHa TOBepXxHi Bci€i (i3MUHOI «Mmarepii» MICHKOIO CepeNoBHINa Ha
rpadiuanil iHTepdeiic B MacmTadbi Micta Ja€ 3MOTY YSBHTH, SK MOXE iSTH
apXiTEeKTOp, TEPEUNIOBIIM HAa HOBUU piBeHb MaTepianbHOCTI. | 1e TimbKU
3apO/UKCHHS] HOBOi TITAHTCHKOI TEXHOJOTIYHOI XBHWJIi, Ha SKiH MOXe
PO3BHBATHCS IHHOBallifHA apXiTEKTypa, 1 MOXJIMBO HE 3a TOpaMH TOH JIEHB,
KOJIU apxiTekTypa, M030yBIINCH TPOMI3IKHX KOHCTPYKIIiH,
KOHLICHTPYBaTUMEThCS Ha CHPUSTIMBUX CydacHHX o0pa3ax, 3aHypIOIOuu
JIOIMHY-CIIOCTEpiraya B TOM  MpocTip,  SKUH  BOHa  BBa)KaTUMe
HalKoMQOpTHIIINM, HAHCIIPUATIUBIIIMM Ta TIPUBAOIUBHM.

Jlitepatypa

1. Boychenko Kristina. Interactive Architecture: development and implementation into
the built environment // European journal of Technology & Design, March 2017.

2. Knish V.I. Catharsis or pencils for the dynamic architecture // Journal of ACC. Num-
ber 1, 2004.

3. M. B. Tankun. Ot B3MIsAa K MPUCYTCTBHIO: HHTEPAKTHBHAS apXHTEKTypa B COBpe-
MeHHO# nmdposoit KyneType / [. B. Iankun // Bectn. Tom. roc. ya-ta. Kymsrypomo-
rust 1 uckyccrBoeenue. 2013. — Beim. 1 (9). — C. 262-267.
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OCOBJIMBOCTI OPTAHI3AILIIl TEXHOITAPKOBHX
CTPYKTYP B CBITOBI ITPAKTHIII

3apaabHauii O.B., [TankeeBa A.M.

XapkiecoKuil HaWiOHATLHUIL YHIGEPCUMEm MICbKO20 20CN00apCcmea
imeni O.M. bexemoesa

VY npyrii nonoBuHi XX CT. aKTHBHI IHHOBAIIHHI POIIECH B HAYII 1 TEXHILI
BU3HAYWIIM TOCTPY NOTpeOy CTBOPEHHS HOBOI THMOJOTIYHOI OJWHHUII —
TexHonapKy. Ha choroqHinHii 1eHb, B pO3BHHYTHX KpaiHax, (DyHKI[IOHYE MOHA
500 TexHOomapkiB i mg Imdpa Mae TOCTIHHY TCHICHINIO 1O 30UTHIICHHS.
Binpmricte TexHomapkiB crBopeHo Ta QyHkuionye B CIIA, kpainax 3aximHoi
€Bponu, Snowii, Kurai ta y Pocificekiit @eneparii.

Ha crorozHi B 0116110CTI KpaiH CBITY (DYHKIIOHYIOTH TEXHOJIOTIYHI MApPKH,
OTHAK JIOCI HEMOXKIIUBO 3HAWTH €IUHOTO BHW3HAYCHHS Ta Kiacupikarii
TexHonapkiB. B VYkpaiHi AisuIbHICTE TexHOIapkiB peryiaroe 3akoH «lIpo
CHeliaIbHUH  pEXKUM  IHHOBAIIWHOI  JiSUIBHOCTI  TEXHOJOTIYHMX —HapKiBy.
Crimpatounch Ha Iieid 3aKOH MOXKHA JaTh TaKe BHU3HAUEHHS TEXHOJOTIYHUM
mapKaMm: «I¢ TEPUTOPIaIbHO BiJOKPEMIJICHI KOMIUIEKCH, SKi MIFOTh Ha 0asi
YHIBEPCHUTETIB, MiANPUEMCTB, YCTAaHOB Ta 3IHCHIOIOTH iIHHOBAIIHHY Ta HAYKOBO-
JOCHIHY JisUTBHICTh 3 METOI0 TIEPeTBOPEHHs IHHOBALil B peaJbHUMA
KOHKYPEHTOCIIDOMOXKHMH TOBap, ii KoMepliamizamii Ta BIPOBa/DKEHHS Y
BUPOOHUTITBOY [1].

CBitoBuii 10cBig popMyBaHHS Ta (YHKIIOHYBaHHS TEXHOIAPKIB J03BOJISIE
BUAIUJIUTH TPU XapaKTepHI MOJeli iX opraHizamii: aMepHKaHCHKY, €BPOINEHCHKY
Ta a3iaTCHKY.

Icropyyno mepnri 00'ekTH iHHOBaliHOI 1H(PACTPYKTYpU 3'SBUIIMCS B
CIIA B 50-x pokax XX cromirrs. Ilepmmmu ctumysnaMu Juist X BUHHKHEHHS
CTaJM HOBITHI MEPCIIEKTHUBHI PO3POOKM MICLEBUX YHIBEpCHUTETIB y cdepi
€JIEKTPOHIKH, HAIIBIPOBIJHUKIB 1 BUCOKHMX TEXHOJOTiH. Micue po3TanryBaHHs
TEXHONAPKiB 3aBXXIW BU3HAYAE: ITO-TIEpIlle, HASBHICTh iIHPPACTPYKTYPH, 34aTHOI
Ha/aTH CEPBICHY JOMOMOTY IHHOBaNiWHUM IIiJIPHEMCTBAM; IO-ApYre, MicIe
KOHIICHTpAIlii YHIBEPCUTETIB Ta HAYKOBO-JOCHIIHAX IHCTUTYTIB, 3IaTHHUX
reHepyBaTH HOBI iiei.

AMepHuKaHChbKa MOJIENIb CTBOPEHHSI TEXHOJIOTIYHMX MapKiB BHU3HAYAETHCS
SK  (YHKUIOHAIBHO-IUIAHYBaJIbHA  CTPYKTypa 3  €IMHOI0  CHUCTEMOIO
00CITyroByBaHHsl 1HHOBaliHMX miAnpueMcTB. CTYyHiHb PO3BHUTKY CTPYKTYpH
BHU3HAYAETHCSI PIBHEM OOCIYrOBYBaHHS Ta TEPUTOPIAIBHUMH  MEXaMH
(TII01IIET0), MOMKJIMBOCTSIMHM TEXHIYHOI 0a3u TEXHOIApKY, SKICTIO 1 HIIJIBHICTIO
3a0y10BH i Tak jmaii [2].
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[Nepmmii TexHOMAapK 3°sIBUBCS SIK pe3yJIbTaT peaiizallii B3aeMOJIil KiTbKOX
€KOHOMIYHHUX, COLIAIBHUX 1 TEPUTOpiaJbHUX YMOB, TaKHX SK: IOTpeda
CYCIUTBCTBA B peaizallii TEeXHOJIOTIYHUX IHHOBAIlil; BUCOKA BaPTiCTh HA 3EMITFO
B IEHTPAJBHUX palloHaxX 1 HHU3bKa Ha OKOJIWIII, /i€ PO3TAIOBYBAaBCS KaMITyC
YHIBEPCUTETY 31 3HAYHUMH HE3aHHATHMH TEPUTOPISIMH; BEJCHHS YHIBEPCUTETOM
HAyKOBHUX JIOCIIDKEHb (PiIHAHCYIOTHCS AEPKaBOIO.

Haii6inpmm B CHIA e Crendopiacbkuii HAyKOBUI Mapk, po3TamoBaHUN
Ha 3emisix CTeH(OpIACEKOro YHIBEpCHTETY, SIKMH Ha3WBalOTh KpeMHi€BOIO
(CunikoHOBOIO) JIONHMHOIO.

VY €Bpori nepii TEXHONAPKA BUHUKIN Ha 1o4YaTtky 70-X pOKiB MHHYJIOTO
cronitra y BemukoOpuranii, sik i B CILA, npu Benukux yHiBepcurerax. Tyt ix
TIPUIHATO Ha3UBATH «HAYKOBUMM» ITapKaMHU.

B nanmii wac B €Bpomi, SK NpaBUIO, 3aCHOBHHKOM TEXHOMApKiB CTa€
HAyKOBHH 1HCTUTYT a0 YHIBEPCHUTET, a TAKOXK PEriOHANBHI OpraHu BIajH, sKi 3i
CBOro OOKy 3a0e3meuyroTh 3eMENIbHY [UISHKY 1 CTBOPEHHS HEOOXiTHOL
IHPPACTPYKTYpH.

HesBaxatoun Ha Te, 1m0 B €BpOIli HAYKOBO-TEXHOJIOTIYHI MAapKH IOYaIIN
3’SBJIATUCS TMi3HINIE aMEpUKAHCHKMX, BOHM TaKOXX BHCTYNWIM B PO
TeHepaTopiB CTBOPEHHS y IIPOMHUCIOBOCTI HOBUX pOOOYMX MicCIb, CHPSIMOBaHHX
Ha BIIPOBAUKEHHS HOBITHIX JOCATHEHb HAyKH 1 TEXHIKH.

CyuacHa y3arajbpHEHa €BpOIEHChbKa MOJENb TEXHONApKy Mae HaCTyITHI
0COOJIMBOCTI:

— HasBHICTH CIIEIiaJli30BaHOTO €AWHOTO OYJIMHKY, NPU3HAYEHOTO IS
PO3MIIIEHHSI B HOMY BEIIMKOI KUJIBKOCTI ManuX (ipM — 1e cripusie popMyBaHHIO
i PpO3BUTKY BEIMKOI KIJBKOCTI HOBUX MajHMX 1 CEpeIHIX IHHOBAIIHUX
MANIPUEMCTB, SIKi KOPHCTYIOTbCS BCiMa MepeBaraMyd CHCTEMH KOJIEKTHBHHX
HOCITYT;

— HasBHICTh KUIBKOX 3aCHOBHHKIB — IIell MeXaHi3M YNpaBIiHHS 3HAYHO
CKIAHIIIMANA HIK MEXaHi3M 3 OJHHUM 3aCHOBHHUKOM, OJHAaK Ha0arato
eQeKTUBHININH, HAPUKIIAJ, 3 TOYKH 30py JOCTYyMy 10 (hiHaHCcyBaHHS [3].

SlnmoHceka Mopnenb mnependavdae OyHiBHUITBO HOBHUX MICT, TaKk 3BaHHX
«TEXHOIIOIICIBY.

Ha Bimminy Bim amepukaHChbKOi «CHIIIKOHOBOi JIOMHHHY», KOHIICIIITiS
SITMTOHCHKHUX TEXHOIOMICIB BUCYBa€ OiNbII 30aaHCOBAHWH MMAXiA A0 PO3BUTKY
HayKoMicTKol TexHoiorii. He oOMexyrouuch yrmopom Juie Ha TEXHOJIOTIIO,
BOHA NPOIIOHYBajla CTBOPEHHS a0CONIIOTHO HOBHMX HAaYKOTpPaiiB, 3allOBHEHUX
JOCIITHAMH 1  TEXHOJIOTIYHHUMHU IIEHTpaMH, HOBHUMH  yHIBEpCHUTETaMH,
KUTJIOBUMH MacHBaMH, TapKaMH 1 YCTaHOBaMH KyJabTypH. Bci BoHHM
3aJI0BOJIBHSIOTH AEKIJTBKOM HEOOXIIHUM KPHUTEPisM:

— BOHM pO3TamioBaHi He gani, HiK B 30 XBWIMHAX BiJI CBOIX «MICT-
0aTeKiB» (3 HaceneHHAM He MeHIe 200 THCSY YOJIOBIK) i B MEKaX OTHOTO JIHS
Big Tokio, Haros a6o Ocaku;
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— 3aliMaroTh rronry MeHmy abo piBHy 500 KBaJIpaTHUM MUJISIM;

— MarTh 30ajaHcoBaHWH Hallp Cy4YacHMX HAyKOBO-IIPOMHCIOBHX
KOMIUIEKCIB, YHIBEPCHTETIB 1 JOCHIJHUIBKUX I1HCTUTYTIB Yy WOEIHAHHI 3i
3pYYHUMH JUISl J)KUATTS palioHaMM, OCHAlIEHHMMH KYJIbTYpHOIO 1 peKpeariiHoo
iHppacTpyKTyporo [2].

SlnoHchKa MO/IETb XapaKTepHU3yeThCs BHCOKHUM CTyIEHEM
B3a€MO3AJISKHOCTI YHIBEPCUTETY, HAYKOBO-IOCHTIJHAX YCTAHOB Ta TEXHOIAPKY,
OinbII 30aJaHCOBAHUM ITIAXOAOM IO PO3BUTKY iHHOBaliiiHUX TexHonorii. [Tpu
BOMY IXHIO KOMEpILiami3allil0 MOBHICTIO KOHTPONIOIOTH OpraHW MiCIIEBOTO
CaMOBpSIYBaHHS.

B VYkpaiHi nponec cTBOpeHHs TEXHONAPKiB MOYaBCs HAPHUKIHIII MUHYJIOTO
CTONITTA. BiANpaBHOIO TOYKOI IBOTO TPOLECY CTAJO PO3MOPSIKEHHS
[pesunenra Ykpainu «IIpo cTBOpeHHSI TeXHOMAPKiB Ta IHHOBALIHHUX CTPYKTYP
IHIIMX TUMIBY», BUnaHe 23 ciyasa 1996 poky. Cepen HalBiJOMIMINX TEXHOMAPKIB
VYkpainu BigHOCATHCS TeXHomapku: «JIbpBiBchka moriTexHika»  (JIbBiB),
«Incturyr enexrposBaproBanHs imeHi €. O. Ilaronma» (KwuiB), «lHcTHTYT
MOHOKpHcTaniB» (XapkiB), «Byrmemanm» (Jlonenpk), «lHCTHTYT TexHIUHOI
rermo¢izukmy(Kui), «KwuiBcbka momitexHika» (KuiB), «lHTenexryanbHi
indopmaniiai Texnomnorin» (Kuis), «Ykpiadorex» (Kui) [5].

TakuM YMHOM, MOXXJIMBO 3pOOMTH BHCHOBOK, IO Iporec (OpMyBaHHS
KO)KHOTO TEXHONAapKy IHIMBiIyalbHHH, TIOTpiOHE peTenbHE IUIaHyBaHH,
TonepeIHi JIOCHi/PKEHHs, OOIpYHTYBaHHS 1 NMPOrHO3W. B wmcii ocoOmuBocreit
(opMyBaHHS TEXHONAPKIB — TOJIOBHI: MPAaBWIBHUHA BHOIP MICIS PO3TAlIyBaHHS;
pPO3BUHEHI 3B'SI3KM 3 0i3HECOM 1 HABYAIGHUMH 3aKJIaJaMe; BiJIOBIIHI
oprasi3aniiHo-1paBoBa (opma i iHppacTpyKTypa; GpiHaHCYBaHHSI.

Jlitepatypa
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«3EJIEHI» ITIOKPIBJII:
YAC ITEPEMUMATH BCECBITHIN JOCBII

Jlyk’siniok O.B., KpuBokoaucko JI.B.
Cxionoykpaincokuil Hayionanvnuil ynigeepcumem imeni Bonooumupa /lana

Tema o3eneHEHHS MOKpPIBEJb MyXXE IOBUIBHO DPO3BUBAETHCS B HAIIiN
kpaini. Ha >xamp, wepe3 BilicbkoBuii koHduikt Ha JloHOaci Ta ckiagHe
€KOHOMIYHE CTAaHOBHIIIE, YKpaiHa 3HAYHOIO MIpOIO BiJICTA€E BiJ| 3aXiHUX KpaiH B
crpaBi OyIIBHHMLTBA «3€JIEHHX» TMOKpiBedb. THM YacoM y BCbOMY CBITI
BUPOOHMKM MaTepialliB, apXiTeKTOPH, MOHTaXHI oOpraHizamii, CcaJiBHHKH
00'eqHYIOTBCS B acolianii 3 MeTO OpraHi3yBaTH OOMiH JOCBioM Ta
BCTaHOBUTH MAPTHEPCHKI BiJIHOCHHY Ha BCIX €Tarax CTBOPEHHS «3EJIEHHUX» JlaXiB
— BiJl CTBOPEHHSI apXITEKTYpHOI KOHIICIIIIIT JT0 €TaIy eKCIUTyaTaiiHOro OISy
332 HUMHU.

[MounHaT pO3IIsA  «3ENEHUX» IOKpiBENb HEOOXiMHO 3 BH3HAYEHHS
JOLITBHOCTI  1X BiamryBaHHsa. Cepen Oe3liyi 1HO3EMHHX JDKEpPET MOXKHA
BHJIUIUTH PEKOMEHJAIT, SIKi BiToOpaxKeHi y 5-My BUIAHHI ()aXOBOT'O KypHAITY
«Residental Landscape» 3a 2011 p..

Cepex BUMOT, IO MPESIBISIOTHCS 1HO3EMHUMH NPOEKTYBAIBHUKAMH 10
SIKOCTI IiJICTaBH JJIS «3€JICHOT» TIOKPIBIIi, MOXHA BHJIUTUTH HACTYIIHI:

1) fas TIPHUCTPOIO apXiTEeKTypHO-JMAaHIMAPTHUX OO'€KTIB MOXYTh OYyTH
BHUKOPHCTaHI TINBKM IUIOCKI ITOKPIBNI 3 JOCTaTHIMHM 3aracoM MiIHOCTI Ta
Hecy4oi 3[JaTHOCTI JIsi YTPUMaHHS 3€MeJbHMX Mac (Toro, mo B 1HO3EMHHX
BHJAHHSX HasuBaeThes «fertile soily, ToOTO 3eMenbHuI cyOcTpar);

2) MOXIIMBMHA NPUCTPId Ha TaKWX THNAX EKCIUTyaTOBAaHHMX ITOKpiBeNb (3
TeIIMM  ab0 XOJOMHMM TOpHIIEM, CYMIIIEHHX TEIUIMX BEHTHJIHOBAHUX
(Oe3ropuIHUX), CYMINICHUX TEIUTUX BEHTHIHOBAHUX, JUXAOUUX, CYMIIICHHX
XOJIO/THUX);

3) Ha TOKpIBJSX 3 BHYTPIIIHIM OPraHi30BaHUM BOJOBIIBEICHHSM,
30BHIIIHIM OpPTaHi30BaHUM BOJIOBIJIBEICHHIM, O¢3 OpraHi30BaHOT'O BOJIOBIIBOY.

BiTum3HsHI K BUAAHHS, a TAKOXK BUAAHHS OJIMDKHBOTO 3apyOiKKsST MOXYTh
JIONIOBHUTH HABE/ICHUH BHIIE CIIMCOK TAKUMHU ITO3UIISIMH:

1) mist CTBOpeHHsI apXiTEKTypHO-TaHAMAMTHAX OO0'€EKTIB MOXYTh OYTH
BHUKOPHCTAaHI IUIOCKI JIaX¥ 3 YXHJIOM He Oinbine 2% Jis caaiB Ha gaxax i 4% st
Ha3eMHUX caliB. s «3emeHnx» AaxiB JOMyCKaeThCS YXui 10 6%;

2) s Ha3eMHHX CafliB JOMYCKAE€ThCSI BUKOPUCTAHHS CYMIIIEHUX JaxiB:
crioci0 BiBEAECHHS BOIM IOBHHEH IependavyaTics BHYTPIIIHINA; KOHCTPYKTHBHI
€JIEMEHTH J]axy MOBHHHI BUTPUMYBATH J0JATKOBE HaBAaHTAXXECHHS BiJl €IIEMEHTIB
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cajly Ha Jlaxy; B SIKOCTI MaTepiajiB, IO YTBOPIOIOTh «IHPIr» MOKPiBIli, HTOBHHHI
3aCTOCOBYBATHCS PYJIOHHI TMOKPIBIi; IO PO3TANIyBAaHHIO BOJOi30JISIIHHOTO
KWJIMMa Kpaile iHBepCiiiHi 1axu;

3) KOXHa KOHCTPYKIis Ciopy/u Oepe yJacTb B poOoTi, TOOTO Ta, 10 Hece
Bary BiJ BEpXHIX KOHCTPYKIiH, IOBHHHa OyTH JONATKOBO pO3paxoBaHa Ha
HABaHTAXKCHHS BiJl «3€JICHO» TTOKPIBIIL.

V xBiTHI 2014 poky Ha Mi>kHapoaHii BUCTaBIli MYHIIIMIIAILHOTO PO3BUTKY
«MicroEkcnio 2014», mo npoBonunacs B M. JloHenbKy, Ha SKiil cepes 1HIIMX
TeM Oyna po3risHyTa mpoOJieMaThKa IUTAHHS BIIAIITYBAHHS «3EJIEHUX)»
MOKPIiBENh Yy BITYM3HAHOMY OYNiBHHILTBI, OOTOBOPIOBAIUCS IE€PCHEKTHBU
PO3BUTKY aHOT0 HanpsMKy. [Ipo mpoGiiemu Ta NepcreKTHBY i B Te3ax:

1) OdiuifiHnmMu npencTaBHUKAMH TifbIAil JaHAIA(QTHUX apXiTEKTOpiB
VYxpainu Oyno HajaHO IIOPIYHHK 3BIT MPO EKOJOTIYHY CHTYaIlil0 y BEIMKHX 1
HaiOlmpIMX Mictax kpaiHu. [licns 3akiHueHHS BuCTymy OyB TiIBeleHHH
OYEBHIHUI MiJICYMOK: HaBKOJIHMIIHE NMPUPOJIHE CEPENOBHUINE B MicTax YKpaiHH
noTpedye cepiio3HMX 1 paJUKaIbHUX IIEPETBOPEHB.

2) 3a kpyruMm cronoM «JlanmmadTHa apxiTekrypa» Oyino po3IIISTHYTO
NPOEKTH, B  SKUX  3aCTOCOBYBaJMCS  CTaHaaptd  ceprudikamii 3
€Heproe)eKTUBHOIr0 Ta €KOJIOriyHOro npoektyBaHHs, Taki sk LEED, BREAM
Ta iH., SIKI € Ha CHOTOAHI OJHUM 3 HAaWBaXJIMBINIMX YHHHUKIB (DOPMYBaHHS
TIOTJISAIB TPOMAJICHKOCTI Ha MPOOJIEMH, 10 BUHHUKAIOTH Y cepi SKOJOriyHOro
MIPOEKTYBAHHS 1 i IBUILIEHHS] KOM(OPTHOCTI MPOXKUBAHHS B MICTaX.

3) 3iroMm ykpaiHcekoi ¢inmii kommanii ZinCo Oyno 3BepHEHHS [0
MIPOEKTYBAIBHUKIB 1 apXiTEKTOpIiB KpaiHW 3 NPOMO3HUIEI0 IIOAO0 IOJIMIIEHHS
€KOJIOTIYHOi cuTyawii y HalOIMpImIMX MicTax YKpaiHM HUIIXOM BIIAIITyBaHHS
«3EJICHUX» TOKPiBElb, K OCHOBHOI'O BHPIILIEHHS HaBEIEHOI BHIIE NPOOJIEMH,
TPYHTYIOUHCh Ha OOJIIKY BHCOKOi BapTOCTI 3€MJIi B MiCTaxX JUis BJAINTYBaHHS
3€JIeHUX HAca/DKEHb aHAJIOTTYHOTO PU3HAYECHHSL.

3 HaBEeNEHOro BUIIE CIigye, MO CUCTEMa «3eJIeHa» IOKPIBIIs
BUKOPDHCTOBYETbCS TP II€BHOMY OOIpYHTYBaHHI HEOOXimHOCTI B pasi
BJIAINTYBaHHA 3a MYHIOMIAJIbHI KOMTH. Y pasi X NpuBaTtHOi QopMu
(iHaHCYBaHHS, OCHOBHOIO BHMOTOIO Oy/e TUTBKH OOIPYHTYBAHHS MOMKJIMBOCTI
MIPUCTPOIO «3€JIEHO» IOKPIBIi, TOOTO ITiCHs MepepaxyHKy Hecydoi 3/aTHOCTI
TIOKPUTTSI 1 OMOPHUX KOHCTPYKIIH 3 ypaxyBaHHSIM JIOAaTKOBOTO HABAHTaKEHHSI.

IIlo crocyeThcss OOCIYroBYBaHHS, TO SIKIIO JIOMOBJIACHUK BUPIIIHB
obyamiTyBaT cajJ, BiH 3a3BMYail 3a3jaieriib TOTOBHH 3a HHUM JIOTJISNATH,
HEBAYKJIMBO — Ha JIaXy BiH ud Hi. J[0 TOro x, BUCaaKa caoBUX KYJIbTYp 3HIKYE
PHU3HK KOJIOHI3allil HeOaXaHWX POCIHH. 3pO3YMiJO, BapTiCTh OOCITYrOBYBaHHS
Oyne 3anexaTu BiJl TUITy O3€JIEHEHHS — EKCTEHCHBHI IOKPIBNi, SIK IIPABUIIO,
MEHII BHMOIIIMBI A0 jorisimy. [IpH BHTOTOBIIEHHI «3€JIEHHX» TOKpiBElb
HEeOoOXi/THO, B MEpIIy Yepry CTABUTH €CTETHKY, B APYTY — EKOJIOTIIO i B TPETIO —
exoHOMiKy. Haxanb y Hamiii kpaiHi yepe3 eKOHOMIiYHI TPYIHOIII Ha MEpPIIOMY
MIiCIIi CTOITh €KOHOMIKA, a TOTIM TiIBbKU €CTETHKA 1 €KOJIOTIS.
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HaBimo CTinbku 3ycHib Ha MDKHApOJHOMY pIiBHI BHTpPAudaeThCsl Ha
BIIPOBA/DKEHHSI  «3€NeHHX»  NokpiBenb?  Ilpobmema  exomorii —  me
3araJbHOCBITOBA Mpo0IIeMa, 3 SIKOI0 CTUKAIOTHCS BCI BEJIUKI MiCTa CBITY:

o [lizBumieHHs TeMmepaTypu IIOBITpS B MeXax MicTa B pe3ynbTari
JKUTTENISIIBHOCTI JIFOIUHHA.

* [opymieHHst mporeciB BUNIApOBYBaHHS OMa/liB.

* 3a0pyHEHHS MOBITPS 1 BOJIH.

o [liIBUTIIEHWIT PIBEHB IITYMY.

* SIK pe3ynbTaT — 3pOCTaHHsI 3aXBOPIOBAHOCTI MICTSIH.

PosrisiHeMo pu3WKM, 4Yepe3 CTpaxu Iepel SKUMH TpOLeC PO3BUTKY
03€JICHEHHSI TIOKPiBEJb MICT MPOTIKa€ AyXe MOBLIBHO:

* Puzuk 3aropsiausi.

* CkJa/iHICTh 00CITYyrOBYBaHHSI 1 BUCOKA BapTiCTh PEMOHTY.

* 3HayHa Bara CUCTEMHU, SIKa BIUTUBAE HA KOHCTPYKIIitO OY/TiBIIL.

* MOXJIHBI MOMIKOHKEHHS T1IPOi30JIAIIT IPOPOCIMM KOPIHHSIM POCIIHH.

* Bucoka BapTicTh 03eJIeHEHHS Ta eKCIUTyaTalliiHIX BUTPAT.

[IpencTaBHUKM ~ OpraHiB  IOXKEKHOTO  KOHTPONIO  BHCIIOBIIOIOTH
MOOOIOBaHHS IIOAO ITOKEXKHOI HEeOEe3MEeKH «3EJeHOI» IOKPIBIl B 3BSBKY 3
MOXIIUBICTIO 3aropsiHHSI TOpQy, SKUH MICTUTBCS B CKiIaji cydcrpaTy, abo
BHCOXJIMX POCIIHH.

Pexomennanii HiMenpkux (axiBIiB, sKi BKIIOYAIOTH B cede TNpHCTPii
MIPOTUMNOKEKHUX PO3THHIB 3 raybkul (300-500 MM, a A7l 1axiB BENUKUX TUIONI —
1000 Mm), 3a00poHa y ckiiaai cyocrpary Oiibiie 20% opraHiyHOro martepiary
(topdy). Ilpum poTpuMaHHI IMX peKOMEHAAliil BiIacHUKKM OyJiBenb 3
03eJIeHEHNMH JaxaMu B HiMeYuuHi MaloThb MOMKJIMBICTH KYIHTH CTPaXxOBKYy Ha
BHUIIQJIOK TOXexi Ha 15-20% nemeBire, HiXK SIKOM y HHX OyB, HANpUKIAN,
OiTyMHHI 1ax.

Haituacrimie JOBOAUTHCS YyTH: «AJIe 3K «3€JICHI» MOKPIBIIi MPOTIKAIOTH!».
Ha 1ie Mo>xHa BiAIIOBICTH Tak: SIKIO TiIpOi30JIsLlis BUKOHAHA TPaBUIBHO, SIKIIO
BHUKOPHUCTaHUH 3aXUCT BiJl MPOPOCTAHHS KOPIHHS, TO TAKUU JlaX MPOCITYKUTH HE
MEHIIIE 1HIIHMX, OCKUIBKM I'PYHT 3aXHIIa€ Iap Tifpoi3oisuii BiJl aTMochepHHX
BIUIMBIB.

€BponeiichkUMH BUPOOHUKAMHM MaTepiaiiB Ul CHUCTEM O3€JICHEHHS
MOKpiBETh HAKOMUYEHO OaraTuil MpakTHYHHUN JOCBiJI, 3aK/IaJ€HUH B OCHOBY iX
po3pobok. Bci BOHM TOTOBI JI0 aKTHBHOI cHiBHpali 31 CBOIMH YKpaiHCBKUMHU
KOJIETaMH.

BucaoBkm: OTXe, Ha OCHOBI IPOBEICHOTO 3apy0i’KHOTO JIOCBITY, MOXKHA
CTBEP/UKYBAaTH, MIO 3 METOI CTIHKOrO pPO3BUTKY MICT  JIOLUIBHO
BHUKOPHCTOBYBAaTH CHUCTEMY «3€JIEHHMX» JaxiB. «3eJieHi» IOKpiBIli — IIe HOBI
peKpeariiini 30HU, IIe KPOK y MalOyTHe, ajie, MO0 g cucreMa B YKpaiHi
3arpaloBaia, ToTpiOHa MiATPUMKA Ha Jep’KaBHOMY PiBHI.
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AJIBTEPHATHUBHI JIKEPEJIA OITAJIEHHSA JJIsA
KOTEJ’)KHUX CEJINIL

Jyx’siaiok O.B., Iloaeraesa 10.I'.
Cxionoykpaincokuil Hayionanvnuil ynigeepcumem imeni Bonooumupa /lana

B cydacHux ymoBax NpOXXMBaHHS JIIOJTHA XOY€ OTOYMTH cede He TLIbKU
iIBUIIEHNM KOM(OpPTOM, ajie i 3HIKEHHMH BUTpaTtaMHu Ha Hboro. IlocriiiHo
301IBIIYIOTHCS BUTPATH Ha OTOUYIOYl HAC YMOBH 1 PECypCH JKUTTEIISUIBHOCTI,
III0 BUMArae BXXUTTS paluKaJbHAX 3aXO/IB 1 PO3POOOK, SKi MOXYTh JOIOMOITH
3a0IaIUTH, He 1M030aBIISII0YN HAC 3BUYHOrO 00csTy OJar.

Mertoto OCHTIDKEHHSI € aHali3 albTePHATHMBHUX 1 HAWOUIBII MOMIMPEHUX
JOKEpEIT ONTaJIEHHS JUIsl KOTEIDKHUX CEJIMI Ta 3’ SICYBaHHS HaWOUIbII eEeKTHBHUX
JOKeperna Tervia.

[omrykn anpTepHATUBHUX TEXHOJIOTIM Ta eHeproe)eKTUBHOTO KHUTIIA
3MYLIYIOTh OY/IBENbHHKIB 1 CaMHX 3aMOBHHKIB 3BEpTaTH yBary SIK Ha HOBI
TexHoNorii Oy/AiBHUNTBA, TaK 1 Ha CydyacHi JpKepena omajieHHs. Sk Bimomo
TEeMIlepaTypa, BOJOTICTb, CKJaX 1 IHII TapaMeTpu TIOBITPs y cepeauHi
KHUTJIIOBOTO NMPUMIIIEHHS! MalOTh BaXXJIMBE 3HAUCHHS JUIS JIIOAWHH, SIKA B HBOMY
npoxuBae. Hanifina poOoTa omaneHHs 3al€XHUTh BiJ IPOEKTHUX pillIeHb,
IPaMOTHOT'O MOHTa)Ky Ta HaJIaJIKU CHUCTEMH, a TaKOX BiJ| SKOCTI CKJIQJIOBHX ii
YaCTHH.

Ha cphoromgHimHii eHb MOXKHa BUIUIMTH HACTYIHI eHeprosOepirarodi Ta
TIepCIIEKTHBHI JKepesia Ternia.

Teomepmanvue onanenns. Yepes nocriiine 3pocTa”ds I[iH Ha HadTy 1 ra3
CTae BCE BWIiJHIIIE BUKOPHCTOBYBATH TEIUIO 3€MJII — ISl Tajy3b E€KOHOMIKH
CIIOMIBAEThCA  3alyYUTH  MIiAbApAHi  iHBecTHmii. IIpuw  OyHiBHUITBI
eHepro30epirarounx OyIUHKIB 3 BUCOKHM TEPMIYHHM OITOPOM OrOpOIKYBaIBHOI
KOHCTpyKUii (Oinbie 4,5) OCHOBHI BTpaTH TeIla NPHIAJAI0Th HAa CHUCTEMY
BeHTWIIALII. [y BimOopy Teruia y 3emuti Ha rmOuHi 1,5-2 MeTpu 3apuBaroThCs
BEHTWIIAILIMHI TpYOH, sKi 1 € TerutooOMiHHMKaMH. Taka cucrema Jryxe IikaBa sK
B3MMKY, Tak i BIITKY. Y JITHIH mepio OyAMHOK KOHAMIIIOHYE 32 JONOMOTOIO
Ti€T K 3eMIIi.

l'eorepmanbHe oOmajeHHs MOXKHAa BIPOBAAWUTH JIe 3aBrOJIHO, alle
pEeHTa0eNbHICTh IMPOEKTY 3aJISKUTH BiJ TNPHUPOAHHX YMOB KOHKPETHOI
MicreBocti. HaiiOinbmmii edexr reorepManbHOrO OMaJEHHS JOCSTaeThCs 3
BHUKOPHCTaHHIM «TEILIMX MiJuTor». OCKUIBKH MPUCTPOI CUCTEMH PO3MIILLYIOTHCS
ITi1 3eMJIEI0, @ HEe B TEXHIYHUX NMPUMILIEHHSIX, HEMA€e HEOOX1THOCTI JEMOHTYBATH
paHillie BUKOPHCTOBYBaHY B OYIMHKY OITaIOBaJIbHy CUCTEMY 1 BUTpayaTu Ha Iii
pOOOTH JTOTATKOBI KOIIITH.
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Ha 1 kBT enekxrpoeneprii 3a0e3mnedye 10 5 kBt Termna. TepMiHN OKYITHOCTI
reoTepMalbHOro 00JiajHaHHs cTaHoBUTH 7-10 pokiB. IlpubnmsHa BapTicTh
cHCTeMH reoTepMalnibHoro onanenHs Big 30 000 $.

Boosine onanenna. 1ls1 cucrema BBaXKaeTbCs HAWOUIBII TOIIMPEHOIO,
HA/IIITHOO 1 TPOCTOFO.

Kormu Haiyacrile BCTAHOBIIOIOTH B KyXHSX, aje 1HOMI OYIyrOTh
crieliayibHe Heroproye NPUMILIEHHS 1OpyY 3 OYAWHKOM 1 poOJIsiTh B HBOT'O BXiJ 3
KyxHi. Po3mmproBau Halikpalie CTaBUTH B ONANIOBAJIbHOMY NpUMimIeHHi. [Homi
HOro MOMIIIAI0Th HA TOPHIIL, aJie P EOMY JYKE J0OpEe YTEILTIOIOTh.

Haii6inpin iHTeHCMBHA IUPKYJISALIS PiIMHE BifOYBAa€ThCsS NPU BEIUKOMY
Trepenajii BUCOT MIX KOTJIOM 1 HarpiBajbHOIO cHCTeMOIo (0am3bKo 2-3 M), a 11e
O3HaYae, 10 KOTEJI BUTIIHIIIE PO3MICTUTH Y IIOKOJIBHOMY MOBepcCi abo miaBaii.
AJie B IbOMY BHIIQIKy HE MO)KHA BUKOPHCTOBYBAaTH HarpiBaHHS Ta30M, TOMY IO
MiJIBOJIKA Ta3y B IiJIBAIbHI MPUMIIIICHHS 3a00pOHEHA.

st 2-x moBepxoBoro OyauHky rmiomieto 100 M’ MIPUCTPIN TaKOi CUCTEMHU
cknaze 6mu3pko 10 000 $ (Hanpukiiam, KOTEN Mpaiioe Ha rasy).

Tepmin cmyxOu TpH TNpaBWIbHIH eKCIUTyaTalii CHCTEMH BOJASHOIO
orasieHHs1, 0e3 KamiTallbHOro peMoHTY — 35-40 pokiB i OinbIe.

Ilosimpsne onanennsn. MOHOOIOYHUHN TEIUIOBHI HACOC BCTAHOBIIOETHCS
1032 OIAIIOBAIBHOIO OyriBieto abo Ha ii mokpisii, abo Ha piBHI (QyHAAMEHTY.
MoxJMBa yCTaHOBKa BCEPEIMHI TEXHIYHOTO NPHUMILICHHS, aje Uil IbOro
HEOOXIJTHO OpTaHi3yBaTH CHUCTEMY TPYOOIPOBOIMIB JUisi 3a00py 30BHINIHBOTO i
BUKH/y OXOJIOJPKEHOTO TIOBITps. 3HsATAa 3 30BHIIIHBOTO IIOBITPS TEIUIOTa
TIepeaeThCsl TEIUIOHOCII0 CUCTEMH ONajeHHs OymiBii i, Aaii, BHYTPIIIHBOMY
TIOBITPIO TPUMIIIEHB.

Jls TOBITPSIHOTO OMaJIeHHs! 3aMiCbKOro OYIMHKY HaHOIIbII BIAUM
BapiaHTOM € 3aCTOCYBaHHS CHUCTEMHM Ha 0a3i NMpPUXOBAaHUX Y MiaiIo3i i cremmi
MIPUILTMBHO-BUTSKHUX MOBITpOnpoBoiB. st Toro, mod 3He3apa3uTd HOBITPS i
OCBIXKHMTH #Oro, B CHCTEMy MO)XXHa BOyayBaTH GUIBTpH, 3BOJIOXKYBadl 1
OCBiXyBaui.

Opi€eHTOBHA BapTICTh CHCTEMH MOBITpsiHOrO onajieHHs — 21750 $.

OKyIHICTB MOBITPSHOTO OIAJIEHHS B CEpEIHLOMY CTaHOBUTH He Oisbmie 10
ce30HiB. TepMiH ciry>xOH OBITpsIHOTO onaneHHs Bif 25 10 40 pokis.

Conauni Konexkmopu. bBe3cyMHIBHO, BUKOPUCTAaHHS €HEprii COHIS
JIO3BOJISIE OTPUMATH OJIMH 3 HAHOLIbII ePEKTHBHUX JDKEPEN TeIlIa.

3acTocyBaHHSI COHSYHHMX KOJIEKTOPIB JOCHTH NMPOCTE i epeKTHBHE, KpiM
TOTr0, BOHH MOXKYTb JIETKO OYTH CyCiJlaMH 31 3BUMAHHUM OITaJICHHSIM.

Haituacrime COHSYHI KOJEKTOPU BCTAHOBIIOIOTH Ha jaxax. J[is Oimbrmoi
eQEeKTUBHOCTI BayKJIMBa TXHs Opi€HTAIlisl HAa MiB/EHb, KT YCTAaHOBKH KOJEKTOpa
i, 3BHYAMHO X, ¥oro rwroma. [moma KolxekTopa MOXKe BiIXWIATHCS HE OLIbIIe
Hix Ha 30 rpaayciB Ha 3axig abo cxif.
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CepemHiii TepMiH OKYIHOCTI 3a3BHYail CTaHOBHUTH 6-8 pokiB. Bapricth
cucremu Bix 9 000 $.

TepMmiH ciryx0u COHSIUHUX KoJIeKTOpiB 15-30 pokiB.

Pexynepauis menna (3BOPOTHE OTPUMAHHS, ITOBEPHEHHS TeIlia) — 1€
MpOLIEC TEIUIOOOMiHY, TpH SKOMY TEIUIO 3a0MpaeThes B TOBITPS, IO
BUJAJSIETHCS 1 TIEPEAETHCS CBIXKOMY ITOBITpIO, IO HAarHiTaeTbes. Pexyneparis
3aCTOCOBYETHCS 3 BUKOPUCTAHHSM CIICIiaJbHUX YCTAHOBOK BUTSKKH Ta
KOHJWIIIOHEPIB 3 HASABHICTIO B HUX PpEKyNepalidiHOro TerIo00MiHHHKA.
EneproedexktuBHMI IBUTYH 3aKadye MOBITPS 3 OKPEMHUX KiMHAT 3a JIOTIOMOTOI0
TEII000MIHHHKA.

[Tpu HEOOXIAHOCTI 3HU3UTH TEMIIEPATYPY B MPUMIIICHHI PEKYyIepaliiHui
TEIJIOOOMIHHUK MOKHa BHKOPHCTOBYBATH HAaBIaKH, TOOTO MepenaBaTH XOJOJ
BiJ BifiBemeHOTO MOBITps. CepemHsi BapTICTh peKymlepaliiHoi cucrtemu Bix 15
000 $. Cepenniii Tepmin cnyx0u pekymneparopa CTaHOBUTH mpubiauzuo 10-15
POKiB.

Ilnisxosi ooicpisaui (IVIEH). 30BHI BiH sBISE€ CO00I0 CTPiUKy (PYJIOH) 3
JIEKUTPKOX IIapiB JaBCAHOBOI IUIIBKM, 3 PI3HMM HarpiBaJlbHUM eleMeHTOM. B
SIKOCTI TPII0YOro HIapy MOKe BHKOPHCTOBYBATHCS METajieBa HUTKAa BHCOKOTO
omopy abo amoMiHieBa ¢onbra. [lommpeHHs Temia Bi0yBaeThCsl B PE3YIIbTATI
HarpiBaHHs PE3UCTUBHOTO €JIEMEHTA ITiCIIs MPOITYCKaHHsI Yepe3 HbOTrO CTPYMY.

[pwu mii cucTeMi onaiieHHS HEMa€e HEOOXIHOCTI B OKPEMOMY TPUMIIICHHI
ITiJT KOTEJIbHIO, CKJIaa a00 EMHICTh ITij MaJIUBO.

VCTaHOBKA CHCTEMH «IIij| Kimrou» ofiiierbes Bix 450 $ 3a 1 Mm%,

Tepmin excruryarauii 3 MOMeHTY MOHTaxy — 50 pokiB i 6inbmie. Cucrema
onasnenHs [1JIEH He BuMarae oOCIyroByBaHHS MPOTSTOM BCHOTO TEPMiHY
eKCILTyaTari.

Ingppauepeoni nazpigaui. Moro ocobmuBicTs mHomArae B TOMY, IO
TIOMIMPEHHS TeIIa BifOyBaeThcsi O€3 ydacTi IOBITPS, TEMJIO BHIIPOMIHIOETHCS
PIBHOMIpHO, SIK Ha PiBHI CTe, TaK 1 y HOBEPXHI i UIOTH.

Bapricts Big 38 § i Bumie. [Lnoma o6irpiBy Ha BiAKpUTii MiciieBOCTi Bij 9
M’, IToma oGirpiBy B mpuMileHHi Bix 15 M’ B 3aI€XHOCTI Bif MOTYKHOCTI i
MIPOAYKTUBHOCTI 00irpiBaya.

Tepmin ciyx0On Ha 1OOyTOBI iH(]pauepBoHi 00irpiBaui st OyIUHKY
CKJIaJia€ 8 pOKiB 3 MOMEHTY BBEJICHHS B EKCILTyaTAIlif0.

BucnoBku. Bubip BapianTy onaneHHs1 00'€KTy (KUTIIOBOTO MPUMIIIEHHS)
Oyne OOYMOBIIIOBATHCS TEXHIKO-€KOHOMIYHUMH PO3PaxyHKaMH, PECYPCHOIO
0a3010, HasBHUM IIO3UTHBHUM JIOCBIJIOM 3aCTOCYBaHHS 1 NpOCYBaHHS
TEXHOJIOTIH, piopuTeTamMu 3aMOBHHUKA. OTHUM 3 HAHOLIBIIT e(PEeKTUBHUX JKEPEI
Teryia OE3CYMHIBHO € COHSIYHI KOJEKTOPH. 3a YMOBH IOTOYHOI JMHAMIKH
PO3BUTKY PHHKY AOMAIHIX COHSYHHMX YCTaHOBOK 10 KiHIE 2019 poky MoxHa
OYiKyBaTH, WIO 3arajibHa KUIBKICTH IIAKIIOYEHUX JIOMOTOCIIOAPCTB CSTHE 8
TUCSY.
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CYYACHI PINEHHA OBJJAIITYBAHHS
EKCIINIYATOBAHUX INOKPIBEJIb. IEPEBAI' 1 HEJIOJIIKA

Kpytbko . B., Hingyonnii C. B.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

B ocranniii yac poboru mo 3abymoBi TepuTOpid OaraTthboX MICT HIyTh
CTPIMKHMH TeMITaMH. Y BEJIUKHX HACEIEHHX ITyHKTaX 3aJIMIIAETHCS BCE MEHILE
3eNIeHMX HACAKeHb i JUISHOK, TPMAATHMX Ui NPOrYJISHOK i Biamoumnky. Ix
MicIie 3aiiMaloTh >KUTIOBI OyJAWHKH, TOPTOBEJbHI Ta PO3BaXKaJbHI KOMIUIEKCH,
odicHi OymiBIi, TAPKOBKH, aBTOCTOSHKY 1 T.1. O/IHAK, HABITh B YMOBaX ILIBHOT
3a0ynoBH MOXHa 30UIBIINTH KUIBKICTh «3€JIEHMX OCTpIBLIB» 1 TEPHUTOPIH,
MIPU3HAYSHUX JUISl BIJNOYMHKY Ha BiIKpuTOMY TOBIiTpi. Lle cTae MoximmBuM 3a
paxyHOK CTBOPEHHSl EKCIUTyaTOBaHHX IOKpiBelb. OCOOJIMBO aKTyalbHO iX
BUKOPDHCTaHHS B Meramoiicax, /A€ BapTICTh KBaJpaTHOTO MeTpa 3eMii
Ha/3BHYalfHO BUCOKa, a MOTpeba B MOJATKOBHX IUIONIAX BiJUYBAETHCS IYXKE
TOCTPO.

Meta pocaimxennsi. [IpoBecTr MOpiBHSUIBHUN aHaJi3 CydacHUX CIIOCOOIB
00JIaIITyBaHHS €KCIUTYaTOBAaHOI IMOKPiBIIi. BUSIBUTH mepeBar i HEAOIIKU pi3HUX
BapiaHTiB KOHCTPYKIIH €KCILTyaTOBaHOI INTOCKOI MTOKPIBIII.

Ha cporommimmHiii wac iCHyIOTh KUIbKa BapiaHTIB  CTBOPEHHS
eKCIUTYyaTOBaHOI MOKPIBI, SKI BiAPI3HAIOTBCS OOWUH BiJl OJHOTO CKJIag0M
BHKOPHCTOBYBAaHHX MarepialliB, pO3TallyBaHHSAM TiJpOi30JIALii, TEII0i30IaLii i
T.. MOXXHa BHJUTUTH TPH OCHOBHI THUIM €KCIUTyaTOBAHOI TMOKPIiBJi, KOXKEH 3
SIKHX Ma€ CBOI TIepPeBary i HeJIOMiKH.

[Nepmii THIT TUTOCKOT MOKPIBII - TAaK 3BaHUH TPAJAWIIIHHUH, IKUH 11[€ 4acTo
Ha3WBAIOTh M'AKOIO TIOKpiBJ€l0. Y OLIBIIOCTI BHMAJKIB NpH OOJAIITyBaHHI
TUTOCKUX TTOKPIBENb TPAIAMIIHHOIO THITY BUKOPHUCTOBYETBHCS Taka KOHCTPYKTHBHA
cXema, TIpH SIKif ToBepX 3aii300€TOHHOI IUIMTH, MICHS IIapy Mapoi3oNsmii, 1Mo
4yep3i YKJIQJaroThCs TEIUIOI3ONSMIHHNI MaTepial, TiIpoi3oismidiHuN KuinM i
¢iHinHe TeppacHe MOKPUTTS, HANPHUKIAM, TpOTyapHa mmTKa. [Ipy BUKOpHCTaHHI
B OONaIITyBaHHI IUIOCKMX MOKpIBENb MiHEpPaJOBaTHHUX IUIUT ab0 CKJIOBaTHHX
YTEIUII0BaviB HEO0OX1/THO BUKOPHUCTOBYBATH MApPOI30JIALIIO IS IX 3aXHCTY.

Jlo HenomiKiB TpaJAMIIHHOT TOKPIBIII BiAHOCITHCS:

- BIJIHOCHO HM3bKA MIIHICTE;

- HEMUHY4Ye BUHUKHEHHS ITPOTIKaHHS B 130JIbOBAHOMY CHOPYIDKEHHI MPH
MOPYIICHHI TEPMETUYHOCTI TiIPOi30JIAIIIT;

- HEMOXXJIMBICTh MEPEXOIUICHHS, JIOKaNi3alli Ta YCYHCHHs MPOTiKaHb, IO
3MylIye B pasi iX BHHHMKHEHHS MPOBOAWTH IOBHY 3aMiHy TiApoizoismii Ta
TEII0130IA111T;
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- HU3bKa IHAYCTPiaIBHICTB;

- HEeOOXi/IHICTb BJIAIITYBaHHS LIEMEHTHO-IIAHOT CTSKKH;

- OesmocepenHiii BIUIMB Ha Tigpoi3ONslil0  aTMOC(EpHHMX OMajiB,
MEXaHIYHUX  HaBaHTaXeHb, Y ®-BUNPOMIHIOBAaHHSA, pI3KUX  TepenajiiB
TEeMIIepaTyp Ta iH.

Jlo mepeBar TpaauIiifHOT TOKPIiBJIi BiTHOCATHCS:

- MOXJIMBICTh BUKOPHCTAaHHS BCHOTO ACOPTHMEHTY TEIJIOI30JsIIiHHIX
MaTepiajiB IpH BIAIITYBaHHI ITOKPIBIIi;

- BUKOPHUCTaHHS HETOPIOYMX MaTepiaiiB - MiHepaibHa BaTa B TIOPiBHIHHI 3
ninononicrupon (ETITIC);

- B TOPIBHSAHHI 31 CIIHEHMM CKJIOM (HEroprovuii Mmarepian) BapTiCTh
MiHepaJbHOI BaTH HIDKYE.

Jlpyruii THI eKCIUTyaTOBaHOi TIOKpiBII - iHBepciiHa IOKPIBIIAL.
[HBepciiiHOIO HA3WBA€THCS TOKPIBIS, KOHCTPYKIisl SIKOI «IIEpEeBEPHYTA» Y
MOPIBHSIHHI 3 TPaIULiHHOI0, TOOTO TiAPOI3ONALIMHIN Iap PO3TAIIOBYETHCS TTiJ|
IIapoM yTeIIroBaya Oe3nocepeiHb0 Ha MOBEPXHI OETOHHOTO MEPEKPHUTTSL.

Taka xoHCTpyKIist Oyiaa po3poOiieHa i BHKOpPHCTaHa B OYJIBHHIITBI Ha
MIPaKTHI MICNSl IOSBU YTEIUIIoBaya «HOBOI'O ITOKOJIIHHS» IHOMOICTHPOIY,
SKUH He BOWpae BOAy, He HaOyxae i He Ja€ ycaJKu, Ma€ BHCOKY MEXaHIuHY
MIIHICTh, XIMIYHO CTilikui. [li BIacTUBOCTI JO3BOJIAIOTH PO3TANIOBYBATH HOTO
HaJ TiAPOI3ONAIIEI0, JUIS SIKOi BiH € IIe i 3aXHUCTOM BiJ 30BHIIIHIX BIUTUBIB.
VYremmoBay, SKHA BHKOPUCTOBYETHCSI B KOHCTPYKIISIX —EKCILTYyaTOBaHHX
MOKPiBEJh 1HBEPCIMHOrO THUIY, KpIiM BHCOKMX TEIUIOI3OJIALINHMX SIKOCTEH,
TIOBUHEH MaTW HEBEJIMKE BOJOMOIIMHAHHS | BUCOKY MEXaHIYHY MIIHICTh NpH
CTHCKaHHI.

[epeBaru iHBepCiHOI TOKPIBIIi:

- TiApOI30JsALisl 3axHIIeHa TEIUIOI30IIAIIEI0 BiJ Mepenaay TeMIeparyp -
MaTepiaji He «cTapie» - OUIBII IOBIHH TEPMiH CIIY:KOM MOKpiBIi 0€3 TpOMIKHUX
PEMOHTIB;

- TEIUIOI3ONILIIMHMIA IIap pO3IMOJiIsSE HAaBaHTAXKEHHs MO BCiM IUiomi
TIAPOI3ONAIT - TiAPOI3OMNAIIS CXWIbHA JO MEHIINX HABaHTAXKEHb, TEPMIiH
CITyKOU HE CKOPOUYYEThCS;

- npu BukopuctanHi EIIIIC B sSKOCTI TEIDIOI30MAIIIHOTO Mapy - BapTiCTh
TIOKPIBJIi HIKYE, HIXK IPH BUKOPUCTAHHI MiHEPaJIbHOI BaTH;

- MBHIIIA PEKOHCTPYKIisA MOKpiBii. st 3aMiHu a0 30UbIICHHS Iapy
TEII0i30JI1I{ HE MTOTPIOHO JEMOHTYBATH TiJPOi30JISIIIFO.

Jlo HemomikiB iHBEpPCIHHOT MOKPIBIII BiJHOCATHCS:

- BHCOKa BapTICTh TEIUIOI3OJALII, Oaratopa3oBO IMEPEBUIIYE BapTiCTh
MiHepaJOBaTHUX IUTHUT;

- Oe3nocepeHil BIUTMB Ha TEIIOI30JIALII0 IIepepaxoBaHuX BHIIE (haKTOpiB
30BHINIHKOT'O CEPEIOBUINA;
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- HEMHMHYY€ BHHUKHEHHS TMpPOTIKaHHS IpHU TOPYLUIEHHI TepMETHYHOCTI
T'1IpOoi30IIsIii;

- HEMOXJIMBICTh II€PEXOIUICHHs, JIOKali3alii MpOTIKaHb 1 JIOKAJILHOTO
PEMOHTY.

3a yMOBH BHMKOPHCTaHHS SIKICHUX MaTepiajiB 1 TOYHOrO JOTPUMAaHHS
TEXHOJNOTrii MOHTaXy 0araThbOX HEJIOJIKIB I1HBEPCIHHOI IIOKpIBII MOXKHA
YHUKHYTH.

Tperiii THI TOKpiBJ, iHTErpanbHa MOKPIBJIs, MOpPSAA 3 TPaIULiHHOIO i
IHBEPCIHHOIO, SBJIIE COOOI0 HOBUH THIT MTOKPIBII. [HTErpasbHa 1rocka moKpisis
(ITT) sBmse coOOK  po3TalIOBaHE HA 130JIbOBAHI OCHOBI  CYIIIJIbHE
BOJIOHETIPOHUKHE TEIUIO3BYKOI30/IbOBAHE TOKPUTTS, IO CKIAJAETHCS 3 IBOX
YaCTHH:

- 3'€ZIHAHMX 3 130JILOBAHOIO MI/ICTABOIO 1 Mi>K COOOI0 00'€MHHX MOJYIIIB;

- CIIOJY4YEeHOTO 3 HHMH CYIUJIFHOTO BOJOHENPOHUKHOI'O OJHO- a0o
6araToniapoBoro JIMIOBOTO IIOKPUTTS, HANPUKIAJ, 3 TiApocTekna ado
«rHenpodekcay.

IIT B mopiBHAHHI 3 iHBEPCIHHOIO 1 TPAaJUIIHHOIO ITOKPIBJIEI0 Mae OUIbII
BHCOKY HAJiMHICTh, TEpMiH eKCILTyaTamii, IHAyCTpiaJbHICTh, MIIHICTb,
ne(OPMATHBHICTb, TiJPO-, MApO-, TEIUIO- 1 3BYKOI30MAIIMHI BIACTHBOCTI. BoHa
HE MOTpeOye MPUCTPOFO CIEI[AIEHOI MapOi30IAIIii.

OpHak, 1 iHTerpasibHa MOKPIBIIS He T030aBiieHa HexonikiB. Hanpuxnan, ii
NpUCTpid  OMbII  TPYAOMICTKHH, HIX OONAIUTYBaHHS TpaMIiHUX abo
iHBEpCIMHUX KOHCTPYKIIii. [le moB's3aHO 3 HEOOXIHICTIO BUTOTOBIATH 00'€MHI
Moyl 3a3nanerigb. KpiM Toro, iHTerpanbHa IOKPIBIIS HE J03BOJISE TIOBHICTIO
BUKJTFOYMTH BIUTUB HaBKOJIMITHHOTO CEPEOBUINA Ha YaCTUHY BOJOI30JISIIIHHOTO
KWIiMa.

BucHoBku. AHani3 cydacHHX CIIOCOOIB OOJIAIITYBaHHSI €KCIUTyaTOBAHOI
MOKpIBJIi TIOKa3aB, 110 HAa CHOTOJHINIHIA JIEHb € YUMajo KOHCTPYKTHBHHX
MOXIIUBOCTEHl BHUKOHAHHS TaKMX JaxiB, KOXXHa 3 SKHX Ma€ CBOI IepeBard i
HeoJiKH. Pi3HOMaHITTS MartepiayiB 1 KOHCTPYKTUBHHX CXEM IIpH CTBOpEHHI
eKCITYaTOBAaHOI IOKPIBJIl Ja€ MOXJIMBICTh Y KOXKHOMY KOHKPETHOMY BHITQJIKY
BUOpaTH ONTHUMAJbHUI BapiaHT aIs OONAIITYBaHHS B CY4YacHHX MicTax
«3ENIeHUX TIOKpiBeNbY». 3eleHi IOKPIBI IiJBUIILYIOTH EHepro30eperkeHHs
OyniBii, NPOJOBXYIOTH TEPMIH CIY)KOHM IMOKpiBENIbHOI MeMOpaHH, CTBOPIOIOTh
JIOAATKOBI KOM(OPTHI YMOBH ISl MELIKAHIIIB.

Jlitepatypa

1. PexoMeHaImu Mo MPOEKTUPOBAHUIO O3EJICHEHUSI U OJIArOyCTPONCTBA KPBIII KIIBIX U
OOLIECTBEHHBIX ~3[JaHM M JIPyTMX HCKYCCTBEHHBIX COOpYXeHHil. — M.
Mockomapxurekrypa, 2000.

2. IBH B.2.6-220:2017 TlokpurTs OyniBens i cnopyn. [Teker.]. — Been. 2018-01-01. —
K.: Minperion Ykpainu, 2017. — 43 c.
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HJIAXHW BAOCKOHAJIEHHSA KPOBEJIb HIIJIAXOM
BBEJEHHS B EKCIINIYATAIIIO AKICHO HOBUX
MOKPIBEJIBHUX

Octponox M. JI., Ilinanyonmnii C. B.
Cxionoykpaincokuii nayionanvnuuil ynigepcumem imeni Bonooumupa /lana.

Jlax - 1e BaXJIMBUHA eJeMEHT KOHCTPYKILii Oyab-sKOro OYyAWHKY,
MOKIMKAHUHA 3a0e3MeYnTH 3aXWUCT BHYTPIIIHIX TNPHUMINIEHb BiJl Pi3HUX
aTMoC(epHUX BIUIHBIB.

IcHye nocuTh 4diTke BU3HAYSHHS - TIOKPIBIS 1€ BEPXHS 3aXHCHA
KOHCTPYKIist OyIb-1K0i OY/iBIIi.

Meta pociimkenns. [IpoBectw MOPIBHSAJIBHUI  aHaNi3  Cy4acHHX
MOKPIBEJIBHUX MaTepiajiB, 1 Kpalli 3 HUX PEKOMEHIYBaTH Ul BBEICHHS B
eKCILTyaTallio.

J1o KO)KHOTO BHJY TOKPIBEIFHUX MaTepiajiiB CIiJ| MiJAXOAUTH KPUTHUYHO,
3BaKYIOUH BCI «3a» 1 «IIPOTHY.

J1o HOBITHHOTO TOKOJIHHS ITOKPIBENBHHUX ITOKPUTTIB (axiBIil BiAHOCITH
MemOpanu. Ha BITUM3HSHOMY PHMHKY IIPEJCTaBIEHO TPU BUAM MeMOpaHHHX
TIOKPiBEJIBHUX MaTepiaib.

OcHoBoro MemOpan [IBX € momiBiHUIXsopua 1 1wactugikatopH, Mo
JIOAAI0Th MaTepially THydkicTh. llell marepian CKJIaJHO pO3TATYETHCA 1 cTae
JIOCUTh KOPCTKMM TIpH HU3BKHX TeMmImeparypax. Jlo Toro » MocTymoBo mix
BIUIMBOM TeIUIa i ynbTpadionery ruiacTudikaTtopu BUMapoByloThes 3 [1BX-
MeMOpaH, YoMy JaHWi Marepiadl 3 KO)KHUM POKOM CTa€ OUTBII KPUXKHM 1
CXWJIBHMM JIO 30BHIIIHIX BIUTMBIB. Takox marepiai, 3 SIKOTO BUTOTOBIISIOTHCS
MeMmOpanu [1BX, npu Oyap-sKkiii TemioBid oOpoOIl BHIISAE IIKIIUIABI XiMIYHI
peuoBuHH. B €Bpocoro3i BigMmoBmiuMcs Bin BukopucranHs [IBX-memOpan i
Mepellii  Ha 3acTOCYBaHHS OuIbIl O€3MeYyHOro Matepiany, TaKoro sK
tepmorutactuaauil nomiedin (TTIO).

OcnoBa mem0Opan TIIO - TepmoruacTnaHuil nomienedil, MO NPeICTaBIsIE
co0oro 3'€JJHAHHS TOJINPONiJIEHy 1 eTwiIeHnpomniizeHoBoro kaydyky. TIIO e
HACTYITHUM MOKOJIIHHSM MeMOpaHHMX MatepiaiiB, sSKi Npuinuy Ha 3MiHy [1BX.
Ilpn  30BHImMHIA CcXOKOCTi mi  Marepian  ICTOTHO  PO3PI3HSIOTHCS.
ETtunennponinenopuid kayuyk nae memOpani TIIO OiabIl BUCOKI TEXHOJIOTIYHI
MOKA3HUKH, 32 AESKMMH NapamMeTpamMH MOAiOHI 710 NMOKa3HWKIB Marepiany Ie
6inbm HoBoro mokouninHs - EITJIM. Tlpu npomy € MoxknuBicTs 3BaproBat TI1O-
MeMOpaHH TeIUIoM - Tak camo, sk MemoOpanu [1BX. Icroranmu minycamu TI1O-
MeMOpaH € iX CXWIBHICTb J0 BIUIMBY YIbTpadioneTy i TEpMidYHOIO CTapiHHS, 10
TIOCTYIOBO 3HMXKYE iX AKICTh B Iporeci ekcruryaramii. ¥ memOpan [IBX mi x
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MIpOLIeCH BiJIOYBAIOThCA 3a paxyHOK BUIaproBaHHs mactudikaropis, y TIIO-
MaTepiajiB - 3a paxyHOK TOro, INO JesKi KOMIOHEHTH B CKJIaJi MaTepiaiy
CTalOTh OULTBII KPUXKMMHU TiJi BIUIMBOM YnbTpadioneTy 1 Tema 3a paxyHOK
nectpykiii mominpomnineny. [Jo Toro s TIIO - 1ie TOCUTEH «CB1XKe» BHHAXII, HOMY
6mm3pko 10 pokiB, OoT)Ke, AaHMK MaTepial He IMPOWIIOB JOCTaTHIX 3a 4acoM
eKCILTyaTallifHuX BUIPOOyBaHb.

OxnH 3 HaWOUIBII  yHIBEpCAIBHUX BHIIB MEMOpaHHHX IIOKPiBENb
HACTYITHOTO TEXHOJOTiYHOro piBHA - Marepian EIIJIM (eTwsieH mponuieH mieH
MOHOMEpP 3 Kay4yKOBOi OCHOBOIO). 3 yCiX MeMOpaH, 3i3HAIOThCsS MaTepiaaMu
yerBepToro nokominasg, EII/IM ¢axiBii Ha3WBaroTh HAWOUIBII NPHUAHITHUM.
Leii maTepian BAOCKOHAJIEHUH HACTLIBKY, 10 TPAKTHYHO HE CIIPUHHATINBUNA 10
BIUIMBY HHM3BKHX TEMIIEpaTyp, ynbTpadioneTy, He CXWIBHHH /0 TEPMiYHOIO
CTapiHHS, BOJOJI€ NMOKAa3HUKAMM BHMCOKIH TEXHOJOTIYHOCTI. SIKIO MaTepiaiu
IMBX i TIIO npurmyckatoTh CKJICIOBAHHS IIBIB 3a JOIMOMOTOI0 TeIUla, 3'€JHAHHS
JIUCTIB CHUCTEMHI DIllIEHHS HPOBOJUTHCS METOJIOM XOJOIHOI BYNKaHi3amil 3
BHUKOPHCTaHHIM LIOBHUX KJIEiB

dakTuyHO MeMOpaHHI MaTepiajiy pi3HUX BUIIB B OCHOBHOMY KOHKYPYIOTb
OMUH 3 OJHUM, BCEPENUHI CBOEl JIHIWKM - HE CTUIBKH 3a I[IHOBUMH
MOKAa3HUKAMH{, CKUIBKM TI0 PI3HHMII TEXHIYHUX IIOKa3HWKIB, SKICHUX
XapaKTEePUCTHUK, KIIIMAaTUIHIX MOXKIJIMBOCTSAM 3aCTOCYBaHHSI.

B nanumit wac ogHuM 3 JdinepiB y BHpOOHHMITBI MeMOpaHHMX IOKpiBelb
IIBEJICHKO KoMmMaHiero «Tpemiedopr» po3pobiieHa TEXHOJOTIS, M0 T03BOJISE
noeHaty nepearu MemoOpan [1BX i TIIO. IlIBenceki ¢axiBui HaHecTH HA Kpan
mucra EIT/IM map cneniansHoro matepiany TIIE, sikuii n03BoJsie 3BaproBaTH
IIBY TEIUIOBUM CIIOCOOOM, - TaK caMo, sk mpu ykiaganHi memopan [1BX i TTIO.

3a omiHkoro (axiBuiB, MEMOpaHHI HMOKPUTTS, B 3aJIEKHOCTI BiJl CHCTEMH
YKJIQJIaHHSA, MOXYTh 3aCTOCOBYBATHCS Ha OyIb-KOMY THIII IOKpiBENIb - 3a
JISSTKUMY BUHATKAMU, B YUCIII SKUX CKaTHI TOKPIBJI Ha eMiTHUX OymuHKax. TyT
BCS CIlpaBa - B €CTETUYHIH ckianoBii. Hanpuknaa, memOpanu EITJIM OyBarots
TITBKU YOpHOTO 200 0i70r0 KOompopy. B apXiTekTypHOMY IUIaHi - 3 TOYKH 30pY
€CTEeTUYHOI TPHBAOIMBOCTI OYIiBII - BOHM HE JAyXe BUTIJHO BHIJISIAIOTH.
Mewmb6panu [1BX i TTIO BumyckaroThCst pi3HUX KOJIBOPIB, aje BOHU «OOTSDKEHID
MEBHUMH  TEXHOJOTIYHMMH  CKJIQJIOBUMH, SIKI HE CKpi3b JI03BOJSIOTH
BUKOPDHCTOBYBAaTH Ili Marepiald Ha MOXWIHX JaxaX. ToMy MaKCHMaJbHO
€(QEeKTUBHUM BBa)KAa€ThCS BUKOPHUCTAHHS MeMOpaH JUIs TiIpOoi3osmil IIOCKHX
MOKpiBeNb a00 TOKPIiBENb 3 HEBEIUKUM YXWIOM. B IiioMy, 3 TOUKH 30py
CHOXKMBYMX BJIACTUBOCTEH, OCHOBHa (YHKISI MeMOpaHHMX TIIOKpiBellb -
HafidHMH 3axuct OyniBenb Bix mpoTikaHHsA. [Ipy  1mpoMy ecrernyHa
apxiTeKTypHa CKJIaJ0Ba BiJICyBa€ThCs HA APYTUil IUIaH.

Crpumytounii ¢akTop OLIBII IIMPOKOTO MOMIMPEHHS MeMOpaHHUX
MaTepiaiiB, B NOPIBHSIHHI 3 M'SIKUIMU PYJIOHHUMH i OITyMHHMH TOKpiBEIEHUMHU
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MaTepiajJamu, - HemocTaTHs iH(GOpPMOBaHICTH 3aMOBHHKIB 1 CIIOKMBadiB MpO
CITIBBiTHOIIICHHS SIKICHUX 1 I[IHOBUX ITOKAa3HUKIB TIOKPIBEILHUX MaTepialiB.

[Mommpena nymka mpo Te, o MeMOpaHHI IOKPIBIIi - JOPOXKYi, HE 30BCIM
BipHo. [lo-mepmie, naerbcs Mano iHdopmamii mpo BiIacHe MeMOpaHHUX
MOKPIBIISIX, @ TaKOXX CydacHi BUPOOHHMKM OITYyMHHMX MaTepiajiB HEIOCTaTHHO
iH(OPMYIOTh 3aMOBHHUKIB TIPO T€, SIK TOBUHHI BUKOPUCTOBYBATHCS IX MaTepiaiu:
Ha SKUX YXWIaX, B SKil KUIBKOCTI INapiB, sKa iXHS JOBroBiyHicTh. 11100
Matepianu Oynyd OULTBII JOBrOBIYHMMH, BOHM TMOBHHHI OYTH OUIBII BHCOKOL
SIKOCT1 B MIPOIIOHOBAHIH JIIHINII, OTKE - OUTBIN ToporuMu. B pe3ympTati HEepiIko
3aMOBHUK BHpOOJIsiE€ OUNBII JemIeBy TiApOI30NAlii0, aje pPOo3paxoByBaTH Ha
JECATHIITTS CITY’KOU TaKoi TiAPOI30IIAIlii CKIaIHO.

Bucoka epeKkTHBHICTB i TEXHOIOTIYHICTh MEMOPaHHHUX MOKPIBEIb MOKa3ye
ceOe i B excruryararii. Taka Tigpoi3osilis He CXWIbHA JIO 30BHIIHIX BIUIMBIB:
MeMOpaHHa TIOKpIBJISI B MeXax TEpMiHIB TapaHTIHHOI 1 IpPOrHO30BaHOIO
eKCILTyaTallii, B OPiBHSAHHI 3 IHIIUMH MaTepiajlaMu, MPaKTUYHO HE CXUJIBHA J10
BIUIUBY BOJMW, CHIry, JbOxy, yabTpadionmery. OnHe 3 SBHUX IiepeBar -
BiJICYTHICTh HEOOXiJHOCTI CKHAATH 3 Jaxy, MOKPHTOI MeMOpaHamH, CHIT -
HaBECHI BiH po3TaHe caM. Pemra HOKpUTTS MaroTh MoTpedy y BUJAJICHH] CHITY, B
IHIIOMY BWNAJKy BHUHHMKAIOTh iX ITJMEp3aHHs, SIKI NOYMHAIOTH PYHHYBAaTH
TIOKPIBITIO.

l'onoBHUM TPHHIMIIOM eKcIuTyaTamii SK Juisi MEeMOpaHHHMX, Tak 1 s
IHIIIUX THUIMIB TiAPOi30JIsIIii MOKPIBENb, 3AUIIAETHCS TPUHIIAI KYKIaB 1 3a0yB».
[I{06 yHHKHYTH MOMIKO/KEHHS TOKPiBENb 1 MOPYIIEHHS X IIICHOCTI Kpalie He
poOuTH Ha HUX HISKUX poOiT. TOMy pa3oM 3 OCHOBHUM JOTOBOPOM 3aMOBHHUKY
BUIAETHCS CHELiaIbHUN TOJATOK 3a NMpaBUJIaMH €KCILTyaTallii.

VYxnagaHHs MeMOpaHHHX MOKPIBENb € HITICHUM KOMIUIEKCHUH MpOIIEC, 110
BKJIIOYA€ YCTAHOBKY cHcTeM 37iuBY. Lleli mpomec 3a OakaHHSIM 3aMOBHHKA
Oepyrb Ha cebe KoMMaHii, IO NPONOHYIOTh MOKpPiBEJbHI Marepiamu. B
pe3yabTaTi BUXOAUTH IOBTOBIYHA, IIJTICHA CHCTEMA.

BucnoBku. IlpoBeneHuii aHami3 CcydJacHMX MarepiaiiB TOKpiBIi, 1
HalKpalli 3 HUX 3alpOIIOHOBAHI JUIs BBEIEHHS y EKCILTyaTalilo. 3acTOCYBaHHS
MIPOITOHOBAHMX HOBHUX MarepiaiiB I BJIAIITYBaHHS Ta PEMOHTY IOKpIiBIIi
JIO3BOJISIE TIONIMIINTH EKCIUTyaTalliiiHi TMOKa3HUKH OYaAiBelNb i THM CaMuM
KOM(OpPTHI YMOBH NMPOXUBAHHA B HUX. JlaHI MaTepianu JO3BOJSIOTH BHPIIIATH
mpoOJIeMy eHepro30epekeHHs, BOJOHEIMPOHUKHOCTI, 1 JOBTOBIYHOCTI MPH
BHUKOPHCTaHHI.

Jlitepatypa

1. JIBH B.2.6-220:2017 Iokpurts Oyaisens i ciopya. [Teker]. — Been. 2018-01-01. — K.
Minperion Ykpainy, 2017. — 43 c.
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AHAJII3 3MIH TEXHIYHOI'O CTAHY, JE®@OPMAIIIN TA
YHIKOAKEHb BYAIBEJIb BIJI TEOTEXHIYHUX BIIVIUBIB ¥
CKJAJHUX IPYHTOBUX YMOBAX

TI'onognos O.1., Cokoaenko K.B.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

Jedopmaniiini nporecy, sKi MPOTIKaIOTh B CKJIQJHUX IPYHTOBUX YMOBaXx, B
CHJIy MIHJIMBOCTI BIIACTUBOCTEH TIPYHTIB XapakTepuU3ye BEJIMKUH PO3KHU]
KIiHIIEBUX ITOKa3HMKIB, 1[0 BU3HAYAIOTh iX BIUIMB HA CTaH Oy/iBeNb - OCiJaHb,
HaXWJIiB, TOPU3OHTAJILHUX MEpeMillleHb 3eMHOI TOBepXHi 1 T. 1. Tak sik OymiBis €
JIOMIHYIOUMM €JIEMEHTOM CHCTEMH OyIMHOK-OCHOBa, HOro BiZIMOBa JIOpPiBHIOE
CTYIICHIO BiIMOBH Bci€i cucrtemu. CTyIiHb BIIMOBU TiJICTABU 3aJICKHUTH BiJ
I'PYHTOBUX YMOB, a peakiisi OyaiBii - BiJl il KOHCTPYKTHBHOI CXEMH, JKOPCTKOCTI
Ta iHIMX (PaKTopiB.

BHaciimok ocoOnuBocTel MOMIKOMKEHb OyIiBeNb BiJ T'€OTEXHIYHHX
NPUYMH B CKJIQJHUX TIPYHTOBHX YMOBax OIIHIOBATH CTaH OymiBii, IO
eKCILTYaTy€eThCsl TPUBAJIMHA TEPMiH 130JIbOBAHO BiJl Or0O I'pyHTOBOTO ITiICTABH HE
KOpPEKTHO, X04a Ha TaKWUi METOJ| OLIHKK Opi€eHTOBaHi Aito4i HopMU. HaxiliHicTh
OyniBii Moxe OyTH BH3HAa4YeHa B paMKax Ha/IiHHOCTI 3araJlbHOI CHCTEMH OYIiBIIA
- IPYHTOBA OCHOBA.

Oninky HaxifiHOCTI OyaiBIi BHKOHYIOTH PO3PaxXyHKOM HMOBIpHOCTI
BiJIMOBH, aji¢ BiJIMOBH ICHYIOTH JBOX KaTETOPIiH, IO YCKJIAHIOE BIACHE OIlIHKY.
Jis OyniBil HAcHigKK YacTKOBOI i YMOBHO IOBHOI BiJJMOBH MOXYTh OyTH
ycyHeHi pemoHTamMu. /lJiss OCHOBM TOBHA BiZIMOBa - BTpaTa HeCy4oi 3[JaTHOCTI,
4acTKOBa - JeopMartisi, o TATHE 32 COOOI0 MOITKO/PKEHHS OY/TiBITi.

J71st pyHTOBOI OCHOBY OY/IiBIII IIOBHA BiIMOBA - BTpaTa HECY4Oi 3IaTHOCTI,
4acTKOBa - JAe(hOopMyBaHHs, CKOHOMIYHHIN 30UTOK BiJ] HUX JOPIBHIOE 30UTKY Bij
TIOIIKO/DKEHb Oy iBmi. BrpaTta Hecy4oi 3qaTHOCTI Beae A0 pylHHYBaHHS OyaiBii -
Horo moBHOI BiiMOBU. TakuMm YHHOM, IPYHTOBA OCHOBA - €JIEMEHT JaHOI
cUCTeMHU € OuTbII CTa0KOr ii JIAHKOK, CTaH SKOro B OiNBINIA Mipi, HIX HE
00yMOBJIEHUI HUM CTaH IEpIIOro eJeMEHTa, BU3HAYAE ii Ha [HHICTB.

Bynuuku MOXyTh OyTH pO3IiJICHI Ha KaTeropii caMOMOCTaTHIX, 3AaTHUX
0e3 J[0JaTKOBOTO TIOCHJICHHS CHpUHMATH HABAaHTAXXEHHS B MOMKINBUX
nedopmariiii 3eMHOI TIOBEpXHiI 03 TOMITHHX IOMKOMKEHb 1 MepeMillieHb
KOHCTPYKIIH, 1 HEcaMOAOCTaTHIX, Yy SIKMX Taki IepeMimieHHs 1 aedopmarii
BiIOyBaIOTHCS.

BiamoBinHO 10 BHUKIIAJIEHOTO, PO3pPaxXyHKH CHUCTEM «OYHiBIS - IPyHTOBa
OCHOBa» HEOOXiJHI B IIEpUIy 4Yepry Juisl CIOPYPKYBaHMX Ha OCHOBaX, IO
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Je(OPMYIOThCS, HECAMOJOCTATHIX OYIIiBENb KiHIIEBOI )KOPCTKOCTI Bix 3 - 4 10
9 - 10 moBepxis.

Jnst BucotHOi OymiBai OUTBII iCTOTHO, HIXK JUIS 3BHYAHHOTO OYIMHKY,
3HAYEHHS THMYACOBUX JIe(OopMaliiiHuX 1 pyHHIBHUX NPOLECIB, MPOTIKaHHS SKUX
BiZIOyBAETHCS MO-PI3HOMY B Niepioin OyqiBHHITBA i eKCILTyaTallii.

s 3ano0iraHHs MOMIKO/KEHb 1 pyldHYBaHb OyaiBeNb, IO 3BOISITHCS B
CKJIaJIHMX TPYHTOBUX YMOBaX, IpH HEPIBHOMIpHOMY ociiaHHi i nedopmarii
I'PYHTOBUX OCHOB 3a3BMYall 3aCTOCOBYIOTH 3aXHCHI 3aXOJH - KOHCTPYKTHBHI,
I'PYHTOBI 1 KOMOIHOBaHi.

3 pocToM BenMYUH Jedopmalliii  OCHOB BHHHKA€ HEOOXIiTHICTBH
3aCTOCOBYBaTH 3aMiCTh 3BHYaHHMX BHCOKOHA[IIHI KOHCTPYKTHUBHI 3aX0/u
3axucty. IlocwieHHs HagifHOCTI IHTErpajbHOI 3aXHCTYy MOXIIHUBO HIISIXOM
MePEeXOay BijJ 3aTi300€TOHHHUX IOSICIB JKOPCTKOCTI JIO ILIKOM 3aJTi300€TOHHUX
CTiH. MeXelo TaKoro IIOCWIIEHHS € TOYKOBa OYMiBIS, sIKa HE OTPHUMYE
YIIKO/PKEHb MTPY 3HMKEHHI TUTOLII ONOPH J0 BEJIbMH MaUX po3MipiB (O1M3bKHX
JIO TOYKH).

IMocunenns nudepeHuiioBanoi 3axucry OymiBmi (UUIIXOM pPO3pi3aHH:T)
MOXIJTBO 32 PaXyHOK JIOOBHEHHS BEPTUKAIBGHUX IIBiB TOPU30HTAIEHIMU, KOJIH
eJleMeHTaMH Oy/iBIIi CTAlOTh BXKE HE BiJICIKH, @ OKpEMi YapyHKH.

Pecypc OymiBni Ha naHWii MOMEHT BHM3HAYalOTh EKCIEPTHOIO OI[IHKOIO
cTaHy HalOLIBII CTaOKNX OCHOBHHX eleMeHTiB. Po3poOka MeTo/iB po3paxyHKy
3MiH TEXHIYHUX CTaHIB Oy/iBeNb pPI3HUX KOHCTPYKIIH II0 pO3paxyHKOBHM
nedopmariisiM OCHOB TpencTaBisie co0OI0 CKIaJHY 3ajady, [0 BHXOIWTH 3a
PaMKH HAIIIOTO JTOCHIPKEHHS, METOIO SIKOTO € TIOPIBHSHHSI €KOHOMIYHUX 30HMTKIB
BiJl TaKuX JedopMalliid i BUTpaT Ha 3aXHUCHI 3aXO/IH.

Takuii craH BHUBYEHOCTI THTAHHSI 3MYIIYE, MUHAIOYH DPO3PaXyHKH
TEXHIYHOTO CTaHy, 0e3MOCePEIHFO BU3HAYATH HEOOX1/THI 3aJIC)KHOCTI 30UTKY Bij
TIOIIKO/DKEHb OyJIiBENb BiJl pO3paxyHKOBUX AedopMaliii OCHOB Ha eMIpUYHIH
Ta aHATITUYHIH OCHOBI.

BucnoBkmu:

1. Pesympratm BrMBIiB Ha OynmiBiai TIpyHTOBUX JedopMamiiiHux i
JUHAMIYHUX TIPOLECIB CKJIaJHUX TIPYHTOBHX YMOB B CHJIY MIHJIUBOCTI
BJIACTHBOCTEH IPYHTIB i HEOJAHO3HAYHOCTI peakliii KOHCTPYKIUii Ha nedopmarii
OCHOB MalOTh BEJIHMKE PO3CiIOBaHHS, BHACIIJIOK YOro iX BH3HAYEHHS KOPEKTHO
JIMIIE 3 TIEBHOIO HMOBIPHICTIO, HA OCHOBI HMOBIpHICHOI Teopii HaJIifHOCTI.

2. BiamoBigHo Teopii HamiMHOCTI OYIiBIS 1 OCHOBAa YTBODIOIOTH €AUHY
TEXHIUHY CHCTEMY, ajle PY BU3HAYECHHI B3a€EMOBIUIMBY ii CKIIJIOBHX €JIEMEHTIB
TIOBUHHO BPaxOBYBATHCS, IO OymiBis € ii JOMIHYIOYMM €JIEMEHTOM, TaK K
TIJIBKY 11 HAaJIMHICTD Ma€e caMOCTiiiHe NMpaKTUYHE 3HAa4YeHHs, aje BOHa Oarato B
YOMY 3aJeKUTh BiJ CTaHy OCHOBM, TaKk SK 0 IOBHOI BiJMOBH OymiBimi
MIPU3BOJNTH HE TIIBKM MOBHA, aje i YaCTKOBa BiJIMOBAa OCHOBH, Y (opMi BeIMKOI
nedopmariii, 6e3 BTpaTH HECYJOi 3IaTHOCTI.
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3. Po3paxyHOK 4YacTKOBUX BiAMOB OyniBii y ¢opMi BHHHKHEHHS 1
PO3KPUTTSI TpIIUH B CTiHAX MOXe OyTH BH3HAYCHO HAOIIKEHO, 3a
eMIipudHUMH (OpMYJIaMu, IO 3B's3y€ iX 3 pO3paxyHKOBUMH AehOpMallisiMH,
TOOTO 3 MOKa3HUKaMH YaCTKOBOI BiJIMOBH OCHOBH.

4. TlomKomKeHHS HECyduMX KOHCTPYKIIH Bix nedopmaniii KpUBH3HH 1
pO3TATYBaHb-CTHCHEHb OCHOB MaKCHUMajbHI B OymiBIsX 3aBBHIIKA 5 - 9
TIOBEPXiB, a B IBOX-TPUITIOBEPXOBUX OYIMHKAX Ta OymiBIISX 3aBBUILIKH OinbIie 16
TIOBEPXiB, BOHM MEHIIIE.

5. KoHCTpyKTHBHI 3aX0/H, 1[0 3aCTOCOBYIOTHCS JIJIs 3aXUCTY OY/AiBENb BiJ
MOIIKO/DKCHs Tpu  jgedopMariisx ImijcraB, 0a3ylOThCAd Ha 3acCTOCYBaHHI
MIPUHIMUIIB THYYKOCTI Ta JKOPCTKOCTi, B OCTAHHbOMY BHUMAJIKy METOJ| 3aXHUCTY
Moxe OyTH iHTerpanbHUM 1 audepeHniioBaHUM, IependadaTu MOCHICHHS
OyxiBii pa3oM 3 OCHOBOIO 1 i30JIAIiI0 HOTO Bifi OCHOBH, IO AeHOPMYETHCS;
HaAKOUIBII TOBHUM, NPWAATHUM Ul OCOOJMBO BEIHMKUX Jedopmamnili 3eMHOI
TIOBEpXHi, MOoXe OyTH nudepeHIiiioBaHnii METO] 3aXHCTY 3 MOAIIOM OyaiBIIi Ha
YapyHKH.

6. OrmiHka piBHIB PO3PaXyHKOBHUX IOIIKOMKCHb OYIiBENb, 33 SKAMU
HaiOinbI audepeHniiioBaHo MoriiM © BU3HAYaTHCS HEOOXiJHI piBHI 3aXHUCTY,
MOXIIMBA HIISIXOM BHIIICHHS II'SITH TPEJICTAaBHULBKUX PIBHIB, sSKi KiTBbKICHO
XapaKTepu3yrThcs pecypeoM [1, 2].

Jlitepatypa

JIbH B.2.1-10-2009 «OcHoBH Ta GyHIAMEHTH CIIOPYI»

. JABH B.2.2-24:2009 «IIpoekTyBaHHS BUCOTHHX JXHTJIOBHX 1 IPOMAJCHKIX OYIMHKIBY»

3. JBH B.1.1-46:2017 «ImxeHepHM 3aXUCT TEpUTOpPiH, Oy/iBeNb i COPY/ Bif 3CYyBiB
Ta 00BaiB»

4. JICTY-H b B.1.1-44:2016 «HacraHoBa momo MpoeKTyBaHHS OymiBeNb i CIOpyJ Ha
MIPOCITAIOUNX IPYHTAX

5. KnemmmkoB C. H. Pacuer coopyxenmii Ha nedopmupyeMoMm ocHoBaHuH. — K.:
HUUCK, 1996

6. Foundation design: principles and practices / Donald P. Coduto. — 2™ ed., 2000
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TEOIH®OPMAULIIHUI I TPOCTOPOBUIA AHAJII3
TEPUTOPIi

Tarapuyenko I'.O., Bitommunska H.I.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

leoindpopmaniiinnii  aHamiz — aHami3  pPO3MIIIEHHS,  CTPYKTYpH,
B3a€MO3B'SI3KIB O0'€KTIB 1 SBUII 3 BHKOPUCTAHHSIM METOJIB IPOCTOPOBOTO
aHamizy 1 reomopemoBaHHs. [IpocTopoBuii aHamiz — rpyma (YHKINHA, 110
3a0e3MeuyloTh aHalli3 PO3MILIEHHS, 3B'S3KiB Ta 1HIIMX MPOCTOPOBHX BiJHOCHH
MIPOCTOPOBHUX O0'€KTIB, BKIIIOYAIOYM aHaJi3 30H BHIAMMOCTI, aHaJi3 CYCIJICTBa,
aHai3 MeEpexX, CTBOpEeHHS 1 o00poOKky 1udpoBuUx Mozaeield penbedy,
MIPOCTOPOBHH aHai3 00'€KTiB B Mexkax Oy]epHuX 30H Ta iH.
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Puc. 1. Kaprtu 73 mikpopaiiony, orpumMai 3a noromororo ['IC:
a) BUJUICHI OyIoBH; 0) IPOBEICHO PO3PAXYHOK ILIOIII TEPUTOPIT;
B) BHAIJICH] MaricTpai; I') BUIUIEHI MaricTpaii 6e3 I JOCHOBI
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HesBaxatoun Ha yaaBaHy, Ha MEpPHIMH MOIIISA, CKIAIHICTD MIPOCTOPOBOTO
aHaJli3y 1 MOJIENIOBaHHS, a0COJIOTHO OyIb-SKWH CIIOKMBad reoindopmarii
3IIHCHIOE 1Ii omepanii 3 BUKOpUCTaHHAM K BOynoBanux B ['1C ¢yHkuiii, Tak i 3
BHUKOPUCTAHHSAM BJIACHHUX, IO BOJOIIOTh CHENHU(IKO0 KOMAaHJ, OIEpallil,
3amuTiB 200 TPOrpaMHUX JA0AaTkiB. HaWOimpll NPOCTMMHU INPHKIATaMH
MIPOCTOPOBOTO aHaJi3y € BU3HAYEHHS Miclsl PO3TalIyBaHHSI ab0 ONTHUMAaJIbHOIO
MapuIpyTy 70 00'e€KTa, IO [iKaBUTh KOPHUCTYBaya.

Ha puc. 1 maBeneni kaptu 73 mikpopaiiony M. CeBepomonernsk. [loka3aHi
(puc. 1, a) )KMTIIOBI Ta HEXKUTIOBI OYIIBIII MiKpOpaioHy 1 MPHIIETTINX TEPUTOPIH.
BiamoBiiHO 10 OTpUMaHUX pO3PaxXyHKOM JMaHuX (puc. 1, 6) muroma MikpopaioHy
cxnamae 0,308 kM Ge3 ypaxyBaHHs TpHierux gopir. Kapromerpuuni ¢ymxuii
MOJATAIOTh B PO3PAaxXyHKY IUIONI, JTOBXHH, IIEPUMETPIB, MOBEPXOHB, 00'€MIB,
KYTiB HaXMily, €KCIO3MUIIii CXWIIiB, 30H BUANMOCTI.

Taonums 1

TexHik0-ekOHOMIYHI MOKa3HUKH 73 MiKpopaiioHy

Opmuunig | 3HaYeHHS

Ne TexHIKO-€KOHOMIYHI IIOKa3HUKH . .
BUMIPY | TOKa3HHKIB

1. Tepuropis

Tepuropist B Mexax MikpopaloHy o 34.48
1.1. . ra/%

Y TOMY YHCIi: 100

. 3.95

1.2. |- 3axmamu o6cryroByBaHHS MiCHKOTO 3HAYECHHS ra /% 11
1.3. |- 3eneHi HacaPKSHHS 3araJIHOrO KOPUCTYBaHHS ra /% -
1.4. |- Bynwi, mromnii MiCEKOTO Ta paifOHHOT'O 3HAYEHHS ra /% 1 f 5

Tepuropii (insHKN) 3a0yX0BH 1HIIOTO IPU3HAYCHHS 7
1.5. | (ninoBoi, BUpOOHUYO1, KOMYHAITBHO-CKIIQJICEKOI, KYpOp- ra /% 205

THO1, 03JT0POBYOi TOIIO) ’
1.6. | BinbHi Bix 3a0y10BU TepUTOPIi ra /% 1—5,;5“?—3

BynuuHo-10pokHS Meperxka Ta MicbKuit
NACAKHPCHKHI TPAHCIIOPT

2.1. |[TIpoTspKHICTH BYAHYIHO-TOPOXKHBOI MEpesKi, BCHOI0 KM 2,4

29 BinkpuTi aBTOCTOSHKY JUTS TOCTIHHOTO (TUMYACOBOT'0)

. T M/MicCIb 800
306epiraHHs JErKOBUX aBTOMOOLITIB

TexHiIKO-eKOHOMIYHI TTOKa3HUKW OTPHMaHi 3 aHaji3y TepUTopii NMpHUBeAeHi
B Ta0yuri 1. 3 OTpHMaHUX NAHWX MOXKHA OA4YWTH MPOIICHTHE CIiBBIJHOIICHHS
BIJIbHUX, 3a0yJJOBaHUX TEepUTOPiH, 54% BUTHHUI TEPUTOPIH MPAKTHYHO B LEHTPI
MicTa, TPUYOMY 3 J00pe PO3BHHECHOK BYIMYHO-TOPOXKHBOI Mepexero. Ili
YUHHUKHA € XOPOIIOI TEPCHEKTUBOIO JUIS PO3BHUTKY NAHOTO MiKpopaiony. 3
aHaI3y EeTAIFHOTO IUIaHy PAWOHY OYEBHIHO, 11O TYT MOBHICTIO BiJICYTHI 3€JICHI
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TEpUTOpii  3araJlkHOr0 KOPHUCTYBAHHS, 1 TPAKTUYHO BIACYTHI 3aKJIaau
00CITyroByBaHHs MIKpOPaHOHHOTO Ta MICBKOrO 3HAueHHS. 3 TOYKH 30pY
(YHKI[IOHAJIBHO-IIPOCTOPOBOI  OpraHi3amii MicTa Ha MiH JISHII MOXKIIMBO
pO3TalryBaTH COIIAJIBHO-IUJIOBY 30HY, B SIKI 30CepelsITbesi 00 €KTH, IO
MIpUTaMaHHI aJMiHICTPaTUBHO-AIJIOBOMY (00’€KTH aIMIiHICTPaTUBHOI 1 AiJIOBOI
aKTHBHOCTI 3araJbHOMICHKOT0, PEriOHaJILHOIO, JAEPKABHOI'O NMPU3HAYEHHS) 200
KOMEPIIIHO-TIIOBOMY palioHy (TepHUTOpii KOHIICHTPOBAHOT'O PO3MIIIICHHS
00’€KTIB  aIMiHICTPaTHBHOTO, OQICHOr0, KOMEPIIIHHOrO, TOPTiBEIEHOTIO
TIPU3HAYCHHS ).

Jlitepatypa

1. Hdemomok C.C., CyxopykoBa C.A. Hcronp3oBaHHe THC-TEXHONOTMH B IIpoIecce
TeppuTOpHaIbHOTrO IanupoBanus [https://cyberleninka.ru/article/n/ispolzovanie-gis-
tehnologiy-v-protsesse-territorialnogo-planirovaniya).

2. IInemxanoBcbka A.M. @DyHKHiOHANIBHO-TJIAHYBAIGHA ONTHMIi3alis BUKOPHCTaHHSI
Micekux Teputopiit. — K.: JJOT'OC, 2005. — 190 c.

3. http://sed-rada.gov.ua/mistobudivna-dokumentaciya/povidomlennya-pro-pochatok-
proceduri-rozglyadu-proektu-detalniy-plan-teritoriyi-73-mikrorayonu-mista-
sievierodonecka-zaversheno.
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KOJILOPOBI BETOHM JUISI IOTPEB MICLKOT'O
TOCHOJAPCTBA

Yenypna C.M., Kuakosa T.B., Uenypna M.€.

XapkiecoKuil HAUIOHATLHUIL YHIGEPCUMEm MICbKO20 20CN00apCcmea
imeni O.M. bexemoea

OpHiero 3 obnacTeld BUKOPUCTaHHS KOJIbOPOBHUX OETOHIB € BUTOTOBJICHHS
Majux apxiTeKTypHuX ¢GopM, 30KpeMa MiAMIPHI CTIHOK, CXOIIB, BYJIUYHHX
MeOIiB, Ca/JI0BO-NAPKOBUX CKYJBITYP, MOKPUTH TPOTYapiB 1 BEJIOCHIIEIHHX
JIOPDKOK Tomo. Maiti  apXiTekTypHi (OpMH BIUIMBAIOTH Ha (QOPMYyBaHHS
CHPHUATIMBOIO €MOI[IOHAIBLHOTO (OHY JIIOJIEH, M0 OCOOJIMBO BAXIMBO Y
Cy4acHOMY MIiCTi.

BeroHw, siki BUKOPHUCTOBYIOTHCS Ul BUPOOHMITBA MAJINX apXITEKTYpPHHUX
(opM, NOBUHHI 3a0€311euyBaTH BUCOKY PYXJIMBICTh, CXWIIBHICTB JI0 YIIIIbHEHHS,
BHCOKI TOKAa3HUKH MOPO3OCTIHKOCTi, KOpO3iiHOI cTiiKOoCTi, aTMocdepo- i
TPIIUHOCTIHKOCTI.

Ilpn BuKOpHcTOBYBaHI OETOHIB Ha 3BHYAWHOMY IOPTJIAHUIEMEHTI
OTPUMaHHS SICKPaBUX KOJIBOPIB HEMOXKIJIMBO, 0O MPUPOXHUH Komip OeToHy —
cipuil, HyIHWH, TBMSHUH, TOMY BHPOOW 1 CIIOpYyOH 3 TaKoro OETOHY TaKOX
CTalOTh HEBHPAa3sHUMH 1 MaJONpHBAOIMBHMY, ajleé 3aBISIKM CYYacCHUM
TEXHOJIOTISIM MOXJIMBO OTPUMYBATH OCTOHHI BUPOOHM pi3HHX KONLOpiB. Jlis
3abapBiieHHs! OETOHIB BUKOPHCTOBYIOTh PI3HOMAaHITHI BUAW ITITMEHTIB, OpraHiyHi
i HeopraHiuHi. [Ipy bOMY MIrMEHTH IOBHHHI BiINOBiaTH NMEBHUM BHMOTaM:
MAaTH CTIHKIiCTh JO JIY’)KHOTO CepPEIOBHINA IIEMEHTY; 110 il COHTYHOrO CBITIA, il
KHCHIO TIOBITPS, MaTW BiJIHOCHO HEBHCOKY BapTiCTh, 1 BIJNIOBIJIATH CYYaCHHUM
BuMmoram exomorii [1, 2]. Tlpu npomy st OTpUMaHHS SICKPAaBUX KOJbODPIB,
30KpeMa JKOBTOT'O, YepBOHOI'0, 3€JIEHOro, HEOOXiJHO BUKOPUCTOBYBATH OinHit
LIEMEHT, 1110 3HAYHO MiJIBUIIYE BAPTICTh OETOHHUX BHPOOIB.

OmHuM 31 croco0iB 3HMKEHHS BAPTOCTI KOJLOPOBOTO OETOHY € po3podka
CKJaziiB OETOHHOI CyMillli 3 HAWOUIBII CHIPUSTIUBUM CKJIAZOM, CTPYKTYPOIO i
BJIACTHBOCTSIMH, TIpH IIbOMY 3a0e3rnedyBaBcsi sICKpaBHH Konip BHpoOiB. Bci
MOKa3HUKAaM BiJNOBiga€ OETOHHA CyMIll Ha MOPTIAHIIEMEHTI 3 J100aBKOIO
BHCOKo¥cIiepcHOI Kpeian. OTpumaHHI OSTOHHI 3pa3KH MaroTh OUTHHA KOip,
NpU  JO/ABaHHSA MIrMEHTy >XOBToro kombopy (oxpa FeOOH- rnwmHa, mio
3a0apBlicHa OKCHIAMH 3ai3a) 3pa3Kd 3a0apBIIIOIOTHECS IKOBTHM KOJBOPOM
3aJIeKHO BiJl KUTBKOCTI mirMeHTy. OXpa € OnHi€l0 3 HAWOULIbII MOMYJISpPHUX i
nemeBux mirMeHTiB. [TniBku ¢apd Ha OCHOBI OXpu MilHi, CTiliKi 10 Oii BamHa,
cBiTia i Jayr. [lirMeHT 10 cKiay cyMilii BBOIUTHCS Pa3oM 3 BUCOKOIUCIIEPCHOIO
Kpensor0 y BUTTISII KpeiioBoi cycneHsii.
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3rigHo 3 gochimpkeHHAMHU [3, 4] 3acTocyBaHHS OXpH B KoMOiHamii 3
KapOOHaTHMMHM  3alOBHIOBaYaMM BIUIMBAE HAa  3MEHINEHHS  IOPUCTOCTI
[IEMEHTHOT'O KaMEHIO 1 301JIBIIICHHS TOKA3HUKIB MIIHOCTI Ha BCIX eTamax Habopy
MinHOCTI. JociKeHHsS POBOAMIKMCS Ha 3paszkax, MomudikoBanux 10%, 20%
BHCOKOMCTIepcHOT kperan 1 1-3% mirmeHTy.

OTpuMaHi pe3ysibTaTH MOKaszajiH, 1o OeTOHHI 3pa3ku 3 mobaBkoro 10%
BHCOKOIHCIIEpCHOI Kpeiinu Ta 1% MaroTh O6itigo-xoBTuil Komip. [Ipu 30inbIenHi
KiJIbKOCTI TirMeHTy 1o 3% Komip OETOHHMX 3pa3KiB CTae SCKPaBO KOBTHM.
®i3nKo-MexaHiuHI ITOKAa3HUKM OETOHHMX 3pas3kiB, MomudikoBanux 10%
BHCOKOJVMCIIEPCHOI KpeWau 3 WIrMEHTOM, a caMe MIIHICTh Ha CTHCK,
MOpPO30CTIHKiCTh, BOJOHENPOHUKHICTD Ta KOpPO3iifHa CTIHKICTh, HE 3MIHIOIOTHCS
BIJIMOBITHO 710 3pa3KiB 3 TaKOK X KIJIBKICTIO BUCOKOMUCIICPCHOI Kpewmu 0e3
MITMEHTY.

IIpu 30ULTBIOICHHI KUTBKOCTI BHCOKOMUCIEpCHOI kpeinau mo 30% Ta
KIJIBKOCTI TIMeHTy 10 5% crocrepiraerbesi MoripmeHHs (i3nKo-MeXaHiYHUX
MMOKAa3HWKIB, a caMe MIilHICTh Ha CTHCK. [IOKa3HHKM MOPO30CTIHKOCTI,
KOpO31iHOI CTIHKOCTI Ta BOJOHENPOHUKHOCTI 3aJIMIIAIOTHCS HE 3MIHHUMH.

3rifHO 3 OTPUMaHMMHU pe3yJIbTaTH MJOCII/DKEHHS MOXKHa 3pOOHTH
BHCHOBOK, III0 JUIsi IOTPe® MiChKOro OYIiBHHITBA MOXKJIMBO BHKOPHCTOBYBATH
O6eronn, momudikoBaHi 10% BHCOKOMUCIIEPCHOI KpeHau Ta IIIMEHTIB B
kitekocTi 1-3%; Geronu, momudikoani 20% BHUCOKOTUCIIEPCHOIO KPEHIOKD Ta
MIITMEHTIB B KibKOCTi 1-2% 63 3MiHM (i3UKO-MeXaHIYHUX MOKA3HHUKIB.
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MOJIEPHI3AIISA TPAHCIIOPTHOI CUCTEMUA
B ITOPTOBUX MICTAX

Beaenko H.B., Cnasupin B.JL., lllkpaéux H.B.
0oecbka Oepiricasna akademisn OyoieHUYmMea ma apximexkmypu

@dopmyBaHHS TUIaHYBaJbHOI CTpYKTypu M. Ogecu BimOymocss B mepiof
BHUKOPHCTAHHS TY’KOBOT'O TPAHCIOPTY, OCOOIMBO Ti EHTPAJIbHOI YaCTHHH, TOMY
B TEpioJl PO3BUTKY aBTOMOOIIBHOIO TPAHCIIOPTY, MaricTpajibHO-BYJINYHA
Mepexa CTae HENpPUIATHOI JUISl MPOIYCKY TPaHCIIOPTHUX MOTOKIB. CuTyaris
YCKIIQ/IHSETHCS TAaKOX THM, 1110 TEMIT 3pOCTaHHS PiBHS aBTOMOOITI3allii 3HAYHO
TIEPEBHIIYIOTH TEMIH OYIiBHUIITBA Ta PEKOHCTPYKIIIT MaricTpajabHOI MEpEKi.

Linb ocTaHHBOrO MPOEKTY T'eHepasbHOro IuiaHy M. Ozieca - epeTBOpuTH il
B HalOUIbIIMI  TPAaHCIOPTHO-JIOTICTHYHWMA  LEHTpP, 1m0  3ade3neuye
MYJIBTUMOJAIBHI TIEPEBE3CHHS, a TaKoX B HAWHOLIBIIMH JMOBMH LEHTP
YopHOMOPCHKOTO peTioHYy.

I'enepansuii mian Onecu nepenbauae psa 3aXofiB, IO HAIpPaBIEHI Ha
OyIIBHHMITBO Ta PEKOHCTPYKIIIO TPAHCHOPTHUX KOMYHIKamid Micrta Ta 30HH
HOro BIUIUBY.

3oBHilMHIN TPaHCHIOPT

ABTOMOOGiJIBHI Toporu. ['eHepanbHIM TUTaHOM TepeadaueHo OyIiBHULTBO
aBTOMOOIJIBHOI TOPOTW JanbHBOro obxomy M. Ozxecu 3 OyAiBHUITBOM IITYYHO
CTBOPIOBAHHX TEPUTOPIH - TPHOX MOCTOBHX II€pexoiB depe3 KysuibHUIBKUA,
Xamxuoericbknid Ta Timirynbcbkuil jguMaHu. I[lnaHyeTbCs BKIIIOYAaHHS LBOTO
00X0/ly B CUCTEMY MI>KHAPOJHUX TPAHCIIOPTHUX KOPHJIOPIB.

3anisHnyHUA TpaHcnopT. [[il0unM reHepaabHUM IJIAHOM Tependavyanoch
PO3MIIIEHHST HOBOT'O 3aJII3HWYHOI'O BOK3aJy Ha cTaHIii 3acraBa. Take pimeHHs
Oys10 0O0OYMOBIJIEHO THM, IO 3 Ii€i CTaHMIi iICHYIOTh 3pY4Hi 3B’S3KH B HAIPSIMKY
Osgimiomonst, Komociku, IlleneriBku. Tak, sk 3a OCTaHHI POKH HAMITHIACh
TEHJEHIIS 3pOCTaHHS O0CATIB BaHTAXHUX IACAKUPCHKUX  IIEepEeBE3CHb
3aJi3HUYHUM TPAHCIOPTOM IOSBMJIACh HEOOXiJHICTH OYyIIBHHLTBA HOBOTO
3aJIi3HUYHOTO BOK3aJly. Po3MicTHTH IpoItoHyeThCs foro B paiioni 3actasa.

Ha nepcriektuBy nependavaeTbest 3arTMOICHHS 3aTi3HUYHUX KOJIiH CTaHIT
Opneca — ['onoBHA Ta iCHYIOYOTr0 3aJ1i3HUYHOrO BOK3aJTy B IMif3eMHu npocTip. Lli
3aXOAW JIO3BOJISITH 3BUIBHUTH IEHTPaJbHY 30HY MicTa BiJl Ha3eMHHX
3aJII3HUYHUX KOJMiH A7t popMyBaHHS rpOMaICHKO-IIIIOBUX 30H.

Mopcokuii Tpancnopt. B Ozeci 3amiaHoBaHO NPOBECTH MEPEOPiEHTALII0
pobotn OnecbKOoro MOPCHKOTO TOPrOBOTO TPAHCIIOPTY IEPEeBa’KHO Ha
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KOHTEHHEpHY MepepoOKy BaHTaXiB. Tak, Ha TepuTopil MOMIB (iTbTparii
nepe0avyaeThes:

- Oy/IiBHUIITBO KOHTeWHEepHOro tepMiHaiy — «Cyxoro» mopry;

- TIPOTIOHYETHCS 3aBEPIICHHsS OYAIBHUITBA €CTAaKaau JUisi 3a0e3nedeHHs
3ai3y B MOPT BAaHTAKHOTO TPAHCIIOPTY 3 OKPYKHOI jgoporu depe3 «Cyxwuit
MopT», IO CHPUSITUME BHBEICHHIO KOHTEHHEPOBO3IB 3 MariCTpaJbHHUX BYIHIb
MicTa;

- mepembayaeTbcs — TNPOBEJCHHS  MOAepHi3auii  iHdpacTpykTypn
MIPUITOPTOBUX 3aJII3HUYHUX KOJIil;

- BITHOBJICHHSI MEPEXI IIPOTYJISTHKOBUX PEHCIB MaJINX CYJIEH.

Ili 3axomu HamiueHi B MeXaxX PO3PAaXyHKOBOTO IEpioy T'eHEpalIbHOIro
TUIaHY.

ABianiiinuii TpaHcmopT. 3TiHO TEHEPaJbHOrO IUIaHY 3alulaHOBaHA
PEKOHCTPYKIIisl 1 MOZIEpHI3allisl Mi>)KHAPOHOTO aepOIIOPTY, & TAKOX OYIiBHHUIITBO
HOBOTO MACaXMPCHKOT0 TepMiHally, epeadaydeHi B reHepaIbHOMY IUIaHi 3aX0/11
II0JI0 PO3BHUTKY MAaricTpaJbHOI Mepexi, sika 3HaYHO IMOKPALIUTh 3B'I30K MiX
MiCTOM i aepOIOPTOM.

BuyTtpimmiii Tpancnopr.

ABTOMOOUILHHIIT TpaHCcOPT. [lepenbadueHa 3MiHa XapaKTepy MEpPEeBE3CHb
MacaxMpiB  aBTOOYCHHUM TpPaHCIIOPTOM, TIepeadavacTsCcs SK IepeHECeHHs
ICHYIOUMX aBTOCTAHIH, Tak i OyJIIBHHLTBO HOBHX, y nepudepiiiHi paiioHn Ha
BHXOJaX 3 MICTa 1 MOJAJBIIUM ITiJKITIOYEHHSIM 10 HOBUX MEPECcaJOuHUX BY3JIIB.
[epecamouni By3nu IependadeHo 3B’A3aTH 3 KiHIEBUMH 3YIIMHKAMH MacOBOT'O
MICBKOTO MacakKHPChKOI'0 TPAHCIOPTY, OCHACTUTH AaBTOCTOSHKAMH BEITUKOI
MIiCTKOCTI Ta 00’ €KTaMU TOPTOBEIIEHOTO CEPBi3Yy.

Micbkuii Tpancmopt. TpancrmoptHa Mmepeska. OCHOBHUM DpillIEHHSM
II0JI0 PO3BUTKY MaricTpajbHO-ByaHM4YHOI Mepexi OjiecH, € CTBOPEHHSI CHCTEMHU
MaricTpanei 6esnepepBHOro pyxy tpancrnopry: «IliBuiu-IliBnens» Ta «3axin-
Cxigy. Ii maricTpani AaayTh MOXJIHBICTH 00’€THATH HOBI HUTJIOBI paliOHHU B
OJIHY TPAHCIIOPTHY MEPEKY.

Croromni B M. Oneca HapaxoByetbess 20107 Bymuib. 3arajgbHa JOBXUHA
MaricTpajJbHAX BYJIMIb 3arajbHOMICBKOTO 3HaueHHs1 craHoBuTUME 410,0 kM, i3

HUX 3araJlbHOMICBKOIO 3HA4yeHHS Oe3mepepBHOro pyxy - 43,0 xwm,
3araJbHOMICBKOTO 3HAUEHHS PEryjJbOoBaHOro pyxy — 197 kM, palioHHOrO
3HaueHHs — 170,0 xm. Ha wMiciIXx mnepeTmHy MaricTpajibHUX —BYJIHIb

3araJbHOMICBKOTO 3Ha4YeHHsI Oe3MepepBHOr0 PyXy 3 IHIIMMH MaricTpajJbHUMH
BYJIHMISIMH MicTa mepenOadeHi TPaHCIIOPTHI PO3B’SI3KM B pi3HMX piBHsAX. Ha
MepeTHHaxX MariCTpaJbHUX BYJIMIb 3arajIbHOMICHKOIO 3HAYEHHS PETrYJIbOBAHOTO
PYyXY 3 IHIIMMHU MaricTpajJbHUMH BYJIHILSIMH — TPAHCIIOPTHI PO3B’S3KH B OTHOMY
Ta Pi3HUX PIBHAX. 3arajbHa KUIBKICTh TPAHCIIOPTHHUX PO3B’S30K B PI3HUX PiBHAX
Ha BYJIMYHO-MATiCTPaJIbHINA Mepexi MiCTa Ha KiHEI[b PO3PaxXyHKOBOIO MEPioay
CTAHOBUTHUME — 48 ONUHUIE.
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HIBuakicauii Tpancnopt. TpamBaii. ['eHepanbHUM TUIaHOM NepeOaveHo
BITPOBADKEHHS MBHUIKICHOI cuctemu — «Panan», sika B yMoBaX KOMOiHOBaHOI
CXeMHU HOro MpoXO/KeHHs (HA3eMHi, MiJI3eMHI Ta eCTaKaJHi JIISHKH) € OUTBII
JIOIITBHAM TIOPiBHSIHO 3 TpaMBaeM. 3aIlUTAHOBAHO 2 IIBUIKICHI TpaMBaiHi JiHIT
i3 3arajgbpbHOI0 TNpOTsDKHICTIO — 37 kM. [lepmia miHist mpoiine B3moBx Oepera
Yopuoro wMops Bix paiiony Kotocekoro, mnepetuHatoun Ilepecurchky
MIPOMUCIIOBY 30HY, IIEHTp MicTa, /10 IMiBJAEHHO-3aX1JIHOTO >KUTJIOBOTO pPaioHY.
[Jpyra niHis npoiige Big ®OHTAHCHKOI JOPOTH Yepe3 IIEHTP MicTa J0 3aXiJIHOro
TIPOMUCIIOBOT'O PaOHY Ta HOBOT'O 3aJII3HUYHOI'O BOK3aJy.

OCHOBHI 3ax0AM MO peaii3arii reHepadpbHOro miany Opjecu B obOnacti
TPAHCIIOPTY IOJISITAaI0Th B HACTYITHOMY:

- po3pobii mpoekTy «TpaHCOpTHA CXeMa MiCcTay 3 BHU3HAYCHHSAM MICIIb
OyniBHuITBa TapaxiB, A3C, aBTOCTOSHOK;

- po3po0IIi cXeMH MapUIPYTiB MiCHKOTO TPAHCIIOPTY;

- po3polIi TPOCKTHOI JOKyMEHTallii 3 OyJiBHHIITBA HOBUX Ta
PEKOHCTPYKIIiT ICHYFOUMX €JIEMEHTIB MaricTpajabHO-BYINYHOI MEpPExi;

- po3poOIi MPOEKTY PO3BUTKY ITO3aBYJIHMYHOIO MICBKOTO IAaCa’kKUPCHKOTO
TpaHcropTy (METpo).

IItyyno crBopioBaHi TepurTopii. B cBiToBOMYy MicTOOynyBaHHI B
MOPTOBHUX MiCTax IIMPOKO BUKOPHCTOBYETHCS MPUHOM INTYYHO CTBOPIOBAHHX
TEPUTOPil, OCOOTUBO Ha y30epexoki 31 CKIagHuM penbedom. Lle xapakrepHo i
JUISL OFIECBKOTO y30€peKsl.

MopchKi nepeBe3eHHs] MaroTh BeJIMYe3HE 3HAYEHHs, BCe OLIBLIY pOJb
HaOWpae TepeBe3eHHS TPAHCIOPTHUX BaHTaXIB B 3B'A3Kax 3 €BpoOIOIO,
cTBOpeHHs1 TpoekTy «bantis-HopHe Mope» 3 MOsBOIO cymepbaHy, a TaKoX
ctBopeHHs1 B OJIeCbKOMY perioHi HiIoi Mepeki MPUMOPCHKHX TPaHCIOPTHO-
MepEBAHTAXKYBATBHIX KOMILIEKCIB.

[optu Ykpainu craroTh IIeHTpaMH KOHIEHTPALil TPaH3UTHO-TPAHCIOPTHOT
¢yHKIIT B 3aificHEHHI MIXHApOIHOTO CHIBpOOITHHIITBA, 0a3aMH TOPrOBOIO,
MIPUKOPIOHHOT'O T BiFICBKOBO-MOPCHKOTO (JIOTIB KpaiHH.
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ANALYSIS OF SOLID HOUSEHOLD WASTE UTILIZATION
PROBLEMS IN UKRAINE

M. Pysarenko, D. Ryzhkova, M. Shparber
Volodymyr Dahl East Ukrainian National University

Last three centuries every civilized country has faced problems of
accumulation and utilization of solid household waste (SHW). Ukraine is not an
exception.

Aim of the research: to analyze problems of SHW utilization and
variations of their solution in Ukraine.

Nowadays the annual volume of solid household waste emission in Ukraine
is about fifty and a half million tons, which is equal to two hundred million cubic
meters, and has a tend to increase.

Solid household wastes in modern Ukraine are approximately consist of:
paper - 37%, glass - 3%, metal - 3%, plastic - 6%, textile - 2%, rubber and
leather - 2%, wood - 2%, kitchen-rubbish - 25%, construction materials -10%,
other - 10%.

The basis of waste recycling complex approach should contain: strategic
long-term planning to provide flexibility and adaptation to future changes in
amount and structure of solid household wastes and accessibility of utilization
technologies; management of solid household waste at all steps, including local
administration and all groups of citizens (garbage producers).

The concept of waste complex approach management also includes
methods of decreasing of garbage amount, recycling and composting,
additionally to traditional, like burning and burying. Only a combination of
several methods at a time could be effective in SHW problem solution.

The main steps and technologies of solid household waste recycling.

The complex system of SHW management includes the following scheme
for solving problems with their utilization:

e  separate reception of dangerous components of solid household waste;
reducing the amount of trash;
waste recycling;
incinerating;
garbage burying,

According to the Ukrainian law "About waste" and "About the toxic waste
distribution state program" since 2001 there was organized the reception of
extremely dangerous highly toxic waste components, such as accumulators,
batteries and luminescent lamps.
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However, reception points are at developing stage and their network is not
widespread enough.

Reducing waste amount means not only their total quantity decreasing, but
also the reduction of their toxicity and other harmful properties.

Nowaday, we can achieve significant SHW amount reducing by
accomplishing following tasks:

e Segregate dangerous toxic components (accumulators, batteries,
luminescent lamps) from solid household waste by their separate gathering.

e Segregate building waste and scrap from solid household waste by their
separate gathering.

e Decrease amount of paper and plastic waste, which make a dominative
part of solid household waste up to 40-45%.

For that we should:

e Decrease weight and volume of paper and plastic package of goods.

e Use optimal required number of materials for goods package.

e Change to reusable containers or such, that are easy to recycle.

e Give advantage to goods containers and packages made of ecological
clean materials.

Secondary recycling of solid household waste is organized according to the
decision of the Cabinet of Ministers of Ukraine #668 "About the program of
industrial and household wastes use" and includes:

e Selection of components, that might be used as a secondary material
resource.

e Selection of solid household waste organic components (garbage,
kitchen-rubbish, food waste etc.) for composting.

e Selection of remains of varnishes, paints, glues, plastics and other
organic synthesis materials for high-temperature incineration (pyrolysis).

e Selection of wastes, that are non-incinerable.

Most components of solid household waste can be secondary recycled and
turned into consumable materials or goods.

The next step of solid household waste secondary recycle is selection of
remains of varnishes, paints, glues, plastics and other organic synthesis
materials, that contain or may contain chlorine. Incineration of such materials at
temperature about 600-900°C causes producing of dioxin, so it is unsuitable.

That is why all solid household waste, that contain chlorine, should be
incinerated with a temperature higher than 1200°C to eliminate dioxin
production.

Final stage of SHW secondary recycle is segregation of non-incinerating
components. In most cases it is a construction wastes, that are used to make
gravel and sand-granular masses(mixtures).
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SHW incineration is used to decrease its volume and for getting heat and
electricity, in that case incineration plants are provided with gas filter systems
and electric generators. They are used in complex with another SHW utilization
methods or in case of large amount of waste.

Burying of waste, as its utilization, is made at next cases: high toxicity and
hazardous of materials; impossibility of burning waste or recycling and turning
them into a construction material; remains of burnt waste components; all the
household waste in case of incinerating plants absence.

Burying takes its place at sanitary polygons, which fit to ecological
requirements and sanitary-epidemiological criteria and in fact are modern
engineering constructions, provided with soil, water and air anti-pollution
systems.

Sanitary polygons will remain the main way of SHW utilization for a long
time. Primary segregation and separation of waste components could become an
alternative way.

Conclusion: Research of SHW utilization problem shows us:

e The basic conception of waste recycling complex management
anticipates, that solid household waste consists of different components, which
has not to be mixed in ideal situation, and has to be utilized separate one from
another in the most appropriate ecological and economical methods;

e Combination of technologies and methods, including reducing the
amount of trash, recycling, composting, burying at polygons and burning at
incineration plants has to be used for utilization of one or another separate
component of SHW.

e All technologies and measures should be used in complex,
complementing each other.
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PROBLEM OF IT TECHNOLOGIES USAGE AT THE
ENGINEERING PREPARATION STAGE OF CONSTRUCTION
MANUFACTURING

Shparber M., Ryzhkov V.
Volodymyr Dahl East Ukrainian National University

The need to solve the problem of intellectualization of construction
engineering training (ICET) is related to the fact that humanity has entered the
phase of creating an information society, where knowledge acquires the greatest
value. Sum of data and knowledge forms information resources, which amount
and quality will predict the competitiveness of not only enterprises, but also
individual specialists.

Aim of the research: systemize problems of IT technologies usage at the
engineering preparation stage of construction manufacturing.

It believes that the ratio of active information resources (information, that
includes data for automated storage, retrieval and processing methods) to total
national volume of information will be characteristic of efficient use of the latest
and one of the major economic indicators.

In the modern meaning ICET is a complicated integrated system in the
structure of specialized information-analytical complexes, that are intended for
solving a wide range of tasks of modeling and management, storage and operate
with the normative and technical documentation (NTD) in different formats,
formation and management decisions [2].

The current system of NTD foresees an integrated approach to engineering
training and development of organizational and technological documentation
(OTD): overall organization and technical training, preparing for each
construction object, building organization training and preparation for the
production of construction and installation work. OTD includes new building
construction projects (BCP), expansion and reconstruction of existing facilities
and work implementation projects (WIP), developed on the basis of working
documentation, which develops specific organizational and technological
solutions (OTS), that define the methods of work and planning of technical
means use [1].

Designed OTS ensure the implementation of all regulatory requirements
for construction and achieve maximum efficiency of construction work.
According to actual normative documentation, that regulates building process,
OTD is compulsory before the construction and installation work starts.

Analysis of ICET software shows, that they are intended for the decision of
basic questions of preparation and management of a building, first of all,
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automatization of design estimates production, accounting for the works
execution, calculation of the construction cost and mutual settlements for the
work completed volume, material and technical resource complete set
(dispatching applications for materials, construction mechanisms and vehicles,
accounting prices for construction materials) and etc. However, today there is no
single software product that allows to solve main tasks of OTD projecting. That
means, that today we have to use at least three software products for OTD
projecting: program of BCP automatization, automatic graphic documentation
projecting system and program of project realization management, because in
existing programs is not possible to combine planning of work execution
(schedule of work execution) and components of BCP and WIP.

Conclusion: the main purpose of the ICET system is to determine
methodological basis of integrated information-analytic systems of engineering
preparation and organization-technical decisions with program-technological
complexes, designed to perform various calculations and organize of storing and
sending structured data within different webs.

Development of integrated information-analytic systems (IAS) of
engineering preparation and organization-technical decisions should be based on
fundamental principles:

- Systematization and structuring of OTD target tasks.

- Organization of the developed knowledge base, that should have
normative, reference and methodical tool to form exact input and output data.

Program modules of automatized workplace of project designer have to
contain computational and graphical components, that help to solve complex of
specific tasks. For that IAS should contain formed normative-methodical base,
that includes text, digital, table and graphic materials and kit of normative,
reference and methodical documents also.

While solving specific tasks of OTD IAS should provide absolute
accordance of input and output data of these tasks to NTD requirements. It is
necessary for output data of the programs to be formed according to the current
standards of the OTD like calculation, graphic, formalized text materials.
Documentation, formed in such way, can be used by contractor for object
construction without any refinements.

So, information-analytic system of preparing of engineering, organizational
and technological solutions must give to a project designer possibility to obtain
wide set of graphic, table, calculate and text tools that will help to develop kit of
documents, structured according to the task of work implementation project.
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PROBLEMS OF RESIDUAL RELIABILITY MONITORING OF
OPERATING PIPELINE NETWORKS RESOURCES

Uvarov P., Ryzhkov V.
Volodymyr Dahl East Ukrainian National University

The aim of the research is to study principles and approaches to formation
of reliable data calculation base about pipeline residual reliability resource and
accounting of calculated indicators at different stages of pipeline system lifespan
cycle.

The most important prerequisite for the practical implementation of
project-oriented methods is to conduct preventive measures during exploitation
and renovation of pipeline networks and to get reasonable information about
reliability of its residual resource. Collection of this data gives an opportunity to
detect areas, that have lowest level of reliability. Ranking of these areas in the
lists for renovation and carrying out priority of preventive repairs and
implementation of required measures can almost completely exclude
breakdowns at pipeline during next plan period.

Applying projects parameters management methods, based on calculations
of pipelines residual resource reliability indicator according to project materials,
allows to solve problematic situation.

For development of pipeline system reliability indicators calculation
methods uses three-component model of the genesis of failures, based on
detection of flow of summary pipeline network failures.

Summary flow is formed of three independent flows: 1) failures, caused by
manufacturing defects (undetected manufacturing defects of pipes or
connections); 2) stationary failures of pipeline, caused by nature or technogenic
impacts; 3) flow of failures, caused by pipeline aging defects.

Each of these types of failures corresponds to a certain law of distribution
of probability events.

So, failures, caused by manufacturing defects are described by power
function, used to model decay processes (in physics); flow of failures, coming
into existence by external influences, is described by exponential law; aging
failures correspond to the law of distribution of probabilities (Gauss's law).

To estimate residual pipeline reliability, it is enough to define one indicator
from many factors of reliability — probability of no-failure work of pipeline
section at the beginning, middle and end of planned year P (t), where "t" is time
(in years) from pipeline commissioning to estimated date.
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As a rule, calculations are made with taking into account only two types of
failures - aging defects and external impacts, because manufacturing defects
become apparent during commissioning testing of pipelines and first years of
operation.

Basis of pipeline section no-failure work indicator calculations is next
information base of knowledge and data: project materials, survey and
certification materials, registry statistics, information from building norms and
rules about dynamic nature processes, statistics about technogenic processes at
pipeline route and other sources. Next information is used as initial data: material
and diameter of pipes, pipes wall thickness, pipes depth laying, geological
conditions along route, slopes, speed of transported liquids, presence of abrasive
components in drains (for canalization), date of commissioning.

Calculation of pipeline section no-failure work reliability indicator P(t) is
carrying out by next formula:

Ple)=P(e)}+ P(0)-1, M

where: P (¢)— probability of pipeline sector no-failure work taking into account
only external dynamic influences (nature and technogenic);

P.(t) — probability of pipeline sector no-failure work taking into account
only aging influence;

¢t — time (years) from commissioning to calculating date.

Probability of pipeline sector no-failure work taking into account only ex-
ternal dynamic influences is calculated by formula (2):
-2
P (t)=e™, 2)
where: e — exponential distribution parameter; e — is equal to 2,72.
Parameter A can be defined using a generalization of statistic materials

about natural and technogenic dynamic processes at pipeline route and (or)
relevant expert assessments of specialists according to the formula (3):

i=1 j=l

where: n — amount of dynamic natural processes, that appear at pipeline route;
m — amount of dynamic technogenic processes;
v; — frequency of natural process “i” (amount/year);
7. — frequency of technogenic process “j” (amount/year);
P,— probability of pipeline failure depending on natural process “i”;
Py; — probability of pipeline failure depending on technogenic process “j”.
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The values v, 1, P, Pr are determined mainly based on expert
assessments, statistics and analogues.

Basing on calculated values P,(?) and P,.(?) for a given period t it is possible
to determine integral probability index of pipeline no-failure work P(#) by
formula (1) and build a graph of probabilities of its exploitation without crashes.

Conclusions: Conceptual and methodical principles and approaches of
given method could be used in projects renovations managing theory for
calculation of pipeline networks residual reliability resource during established
exploitation period.
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HE®OPMAJIBHE IIVIAHYBAHHS MICBKOI'O TIPOCTOPY
Topansgd Baiize, Mamenos Axipza Maxmyn oriiu

Dono niompumku oyodieenvHoi zany3i
Kuiscokuit nayionanvnuiil ynieepcumem 0yoieHuymea ma apximexkmypu

€BpoONeHCHKUH COI03 MPHIUILE 0COONMBY yBary po3poOui yHi(ikoBaHHX
MIPOEKTYBAIBHUX 1 Oy/iBEJIbHUX CTaHAAPTIB, SKi IIOTh HA TEPUTOPIi BCIX KpaiH -
nmapTHepiB. 3aBISIKM  BIIPOBA/DKEHHIO TaKMX HOPM, piBeHb Oe3mekn i
koM(opTabenbHOCTI 3BeleHNX OYAWHKIB TiJBUIYETHCS B pasu, a, OTKE -
3MEHIIYETHCSI PU3MK BHUHUKHEHHS Herepen0aueHuX cHuTyalid abo oOBaJieHHS
OyniBenb. Binbmr Toro, BeneThcs BennuesHa poOOTa iHXKEHEPiB, IPH CTBOPEHHI
METaJOKOHCTPYKIIiH, SIKI €KCIOPTYIOThCS 3 YKpaiHU 70 IHIIMX KpaiH CBiTY, IO
JIO3BOJISIE PO3IIMPIOBATH OYIiBENTbHII pHHOK 1 30UbnryBaT BBII.

IMocTynoBe yTBep/KEHHS €IMHUX CTaHAAPTIB OYJIBHULTBA HOBHX
OyniBens B YkpaiHi mowanocs 3 2006 poky, 3 BBEIEHHS BHMOI' 3 O€3NEKH Ha
eTani NpOeKTYBaHHS 3BOAATHCS criopy/. Pobora mo rapmoHizanii eBponelichbKux
cranaapriB 3akinumnacs B 2014 pori, 3rizHo 3 moctanoBoro Kabinery MiHicTpiB
Vxpainn Big 23 TpaBHs 2011 poxy Ne547 «IIpo 3arBepmkenns Ilopsaxy
3aCTOCYBaHHS OYIBEIFHUX HOPM, pO3POOJICHMX HAa OCHOBI HAIliOHAJIBHUX
TEXHOJOTIYHUX  Tpamumid 1 OymiBENbHMX  HOPM, TapMOHI30BaHHX 3
HOPMaTUBHUMU JOKyMeHTamu €Bponeiicbkoro Corwo3y» 3 1 nunasa 2014 poky B
VYxpaini Betynmmim B cuily €BpOKOAN - €BPONEWChKI HOPMH Ha HPOEKTYBaHHS
OyIiBENTbHUX KOHCTPYKIIH.

3rimao JIBH A.1.1-94: 2010 €Bpokox - 1ie €BpOIEHCHKUI CTaHIAPT 3
NIPOEKTYBaHHS OyaAiBelIbHUX KOHCTpyKHid. IIpoekryBanHs mo €Bpokogam
TIOIIMPIOETHCS. HA HOBE OYiBHUITBO 1 PEKOHCTPYKIiIO 00'€KTIB, 1110 BiHOCITHCS
mo I, TI, I i IV kaTeropiii CKIaTHOCTI.

3rigno 3minu Ne 1 JIBH.1.1-94: 2010 sixuio B €BpOKOJIB € MOCHIAHHS Ha
CTaHAApTH, SIKi HEe MPUHHATI B YKpaiHi SIK HalliOHANBHI, TIPOEKTYBaJILHUK MOXKE
KepyBaTHUCS MOJIOKEHHSIMH OPHUT'HAIBHOTO €BPONEHCHKOTO CTAHIAPTY.

Kadenpu micpkoro OymiBHHIITBA Ta MiCBKOr0 rocmoaapcTBa KuiBcbKoro
HAIlIOHAIGHOTO ~ YHIBEpPCUTETYy OyAiBHUITBA Ta apXiTEeKTypH CIIJIBHO 3
MapTHEpaMH OpraHi3yBaiM Bke Tpaauuiiny lllkomy ypOaHicTukH, e B SKOCTI
JIEKTOpIB Ta KEPIBHHUKIB Ipyn Opasm y4acTb BiJJOMi BITUM3HSHI Ta 3aKOpJOHHI
crenianicTd. B paMkax KoM NpOBEZEH] TOCHTIPKEHHS Ta IIPAaKTUYHI 3aHATTS 3a
temoro “TIpocrip: moackkuii BUMip. [HTerpoBaHe MpPOCTOpOBE Ta TPaHCHOPTHE
IUTAHYBaHHA .

Mera koM — HaBYaHHS CTYJICHTIB crierianizamnii «Micbke OyIiBHUIITBO
Ta TOCIIOJAPCTBO» TPAAUIIMHIM Ta €KCIIEPUMEHTAIBHUM METOJaM 1 MiJX0aaM B
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MIPOEKTYBaHHI MyOJIYHUX MPOCTOPIB, BUKOPHUCTOBYIOUM 3HAaHHS Ta HABUYKU
CHELiaNICTIB CyMDKHUX Taly3edl 3HaHb 3a €BpONEHCHKUMM CTaHAApTaMH 3
MIPOEKTYBaHHSL.

IMonan 50 cryneHTiB NMpoOBOAWIM aHaJli3 TEPUTOpii 3a E€KOHOMIYHUMH,
COLliaJIbHUMH, TpPAHCIOPTHUMH, OyHiBeIbHUMH MOKa3HUKaMu. OIiHIOBaIH
MIEpPCIIEKTUBH BUKOPUCTAHHS 3€MeJb, 110 MYCTYIOTh a0 Ti, 110 BUKOPUCTaHI HE
JOLIbHO. Bynn BusiBIeHiI cuiibHI 1 ciaOki CTOPOHM MiCBKOTO MPOCTOPY Ta
HAJaHO PEKOMCHJAINI 3 ypaxXyBaHHSAM OCOOJIMBOCTI TEpPUTOpii, MOOaXKaHb
TOPOJISH, MAMPUEMIIIB, 3alliKaBJICHUX B IepeTBOpeHHI Micis. B pamkax [lkonn,
MalOyTHI ClieniainicTH B TOMY YHCIIi BUMIIMCS 3aCTOCOBYBATH OymiBeIbHI HOPMHU
Himeuunnun Ha npuknaai teputopii [Tomomy.

[Iporsirom mepexigHoro nepioxy B YKpaiHi, HapiBHI 3 €BPONEHCEKUMH, K
0 miso 1 BiTYM3HSAHI OyniBeNbHI HOPMHM Ha TpOEKTyBaHHA. [Ipu 1poMy
3aMOBHHMK OyIiBHUIITBA OyJe Mae MOXJIHMBICTh CaMOCTIHO BUOUpATH i
npuiiMaTH pilleHHs, 3a SKUMH 3 HOPMAaTHBHUX JOKYMEHTIB 3JiHCHIOBaTH
MIPOEKTYBAaHHS KOHCTPYKLiH. Y TpPOEKTHIH IOKyMEHTalii Ha OXUH O0'€KT He
MOXYTb OJIHOYAaCHO 3aCTOCOBYBATHCS Oy/iBeJIbHI HOPMH, pO3po0IIeHi Ha OCHOBI
HaIllOHANGHUX  TEXHOJOTIYHMX  Tpaguuid, Ta  OYyHiBEJIbHHUX  HOPM,
rapMOHI30BaHHUX 3 HOPMaTHBHUMU JTOKyMeHTaMu €Bporneicskoro Corosy.
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®OPMYBAHHS PEKPEALIMHUX CO®EP MICBKOI'O
MnHPOCTOPY

Tarapuyenko I'.O.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

Pexpeamiss - nisulbHICTB, TICHO IIOB'Si3aHa 3 IIPOCTOPOM, KOHKPETHUM
MicreM 1 QopmyBaHHSM Horo cnenudiuHux puc. CTBOpEHHS pPO3BHBAJIBHOIO
CepelloBUINA € OJIHIEI0 3 KIIOYOBHX 3aBJaHb CydacHOro Micra. BakimBoro
BIIMIHHICTIO € Te, 1[0 PaHIlIe PeKpearlito po3rIsaaaiy IePEBaKHO SIK JTisUTHHICT
3 METOI0 BiMOYHHKY ((Pi3UYHOTO BiJTHOBIICHHS CHWJI), 3apa3 TOJOBHA I[IHHICThH -
Lle OTPHMaHHsS HOBUX BpaKeHb. | 5K pa3 B I[bOMY HampsMKYy pO3TOpTaOTHCS
KpeaTHBHI  IIPAaKTUKH  KOHCTPYIOBAaHHS  pPEKpealiifHOro mpocTopy, IO
peasi3yloTbcsi B CaMUX pI3HMX MicTaXx CBITY 1 IIOCTYIIOBO 3HAaXOIiTh
3aCTOCYBaHHS 1 B MICBKilf peasbHOCTI.

VY Mictax (OpMyeTbCS TPOCTIp CTUXIHHOI KpeaTiBi3awii pexpeaniiHUX
MIPOCTOPIB, MiAMOPSAJAKOBAHE JIOTiKi JIOMIHYFOUHMX B CBITi, IO TIO0ATi3yeThCS
peKpeariiHuX TEHJCHIIiM, Tak OM MOBUTH MOJII HAa Ti UM IHINI KpPEaTHUBHI
HaNpsIMKH B pekpeaniiHii cpepi. Taky cuTyariro MOXKHa MOSICHATH CHaIINHOIO
pansHCHKOI IUTAaHOBOI E€KOHOMIKHM 1 JKOPCTKOI CHUCTEMH YIIPaBJIiHHS, SIKa He
BpaxoBye JIOTiKy BHYTPIIIHBOI'O CaMOpPO3BUTKY MiICTa, a TaKOX HEBHCOKUM
piBHEM caMOOpraHi3amiiiHi IOTEHINAaTy MICBKHX CIIIBHOT 1 BKJIFOYEHOCTI
TOpPOJISIH B TPOMaJICHKE KUTTS MicTa.

CyyacHWil Meramojic - YHIKaJbHe 1 Jy)Ke HEOIHOpiJHE SIBHIIE, IO
XapaKTepU3yEThCsl CBOIMU COLIOKYJIBTYPHHUMHU OCOOJIMBOCTSIMH, JeMorpadigHoi,
apXITEKTypHOi, COLIAJIbHO-€KOHOMIYHOI, 1H(OpPMAaILiHOI, eTHOKYJIbTYpPHOI
creudikoro, B KOMIUIEKCI BU3HAYAIOTh peKpeaniiHuil MpocTip MicTa, IOTeHIial
HOro peKpeariiifHuX pecypciB Ta KPEaTHBHICTh PEKPEamiiHOi MisUTEHOCTI.
[epexix mo HOBOro MpUHLMIYY (OPMYBAHHS MICBKOTO IIPOCTOPY 32 THIIOM
«KpeaTUBHOro Micta» abo Micra Juis )KUTTS 3 yciMa il CKIaZoBHMH - TPY/IOBOI,
npodeciiinoi, KynbTypHOi, pekpeariiiHoi. KpeatuBHicTh - TBOpua, TBOpYa,
HOBATOPChKA JISUIBHICTB, T. €. KPEATHBHICTH - i€ JAisUIbHICTH, TBOPYHMH IIpoIeC,
PE3YNBTATOM SIKOT'O € II0Ch HOBE, CTBOPEHE JIFOIUHOIO.

OCKIJIbKM HaWOIbIly aKTUBHICTH B IIbOMY MPOLECI BUSIBISIOTH MOJIOII
TIOKOJIIHHS, aJaNTyloTh PeKpealiifHy cdepy miJl KOHKPETHI KpeaTHBHI IPOEKTH,
SIK TIPaBUJIO MOJIOAIKHOTO XapakTepy, BiJOYBAETHCSI CBOTO POAY OMOJIOKEHHS
peKpeaniifHoOro cepeioBHIla BEIMKUX MicT. BiamosigHo, Ti cdepr pekpearii, siki
He LiKaBi MOJIOJi, HE KOPUCTYIOThCS y Hel, a 3HAYUTh Yy OUIBIIOCTI aKTHBHUX B
peKpeaniiHOMY IJIaHi TOPOJISH ITOIIMTOM, 3HAXOJSThCS B CcTaHi aerpagauii. J{o
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HUX BIJHOCATHCA OaraTo 3 TpaJMUiHMX, aje BaXIJUBUX 3 TOYKH 30pY
€CTETUYHOr0, KYJITYPHOT'0, JTyXOBHOT'O PO3BUTKY CYCIIIJILCTBA THITIB peKpeartii.

Takum uyuHOM, (OPMYETHCS 3aleKHICTh, B SIKIH eQEKTUBHICTH
peKpeariitHoi cepu BEIHKOrO MiCTa OOYMOBIIOETHCS CTYIEHEM e(EKTUBHOCTI
Ta KPEaTHMBHOCTI pEali30BaHMX B HHOMY MPAKTHK KOHCTPYIOBaHHS
pekpeaniifHoro mpocropy. SIK BiZoMO, KpeaTHBHI HPOEKTH YacTo HE MAaloTh
KoMepLiliHui TprOyTOK abo OpieHTOBaHI Ha JOBIOCTPOKOBE Ii OYiIKYBaHHS,
BH3HAYEHICTH SIKOI HE 3aB)KAM OYEBU/IHA, 1 B IIMX YMOBAX peKpeauiiHuii NpocTip
BEJIMKOT'0 MiCTa CTa€ 30HOIO ITiJIBUIIIEHOTO PU3UKY.

HeoOximHo BusiBUTHM  cnenudiky I03BULIEBMX  IPAaKTHK  MOJIOMI,
MUQpEPEHINIOYN X HA TpPaguIlidHI 1 IHHOBAIliHI. 3TiHO 3 OTPUMAaHUMU
pe3ynbTaTaMu, Uil MOJIOIUX TOPOJISH OLIBIIOK MipOI0 XapaKTepHi peKpeaniiti
Ta PO3BaXKAIbHI BUIM JIO3BULIS: TOpKaHe IPOBOJATH BIIBHUN Yac Haldacrimie
BIOMa i B TeaTpax, KiHOTeaTpax, Ha KOHIIEpPTaX, a MOJIOJb BijJae IepeBary
MPOTryJIsSIHKaM 1 KIIyOHI TpocTopy, 30HH KOBOpKiHrYy (Bin anri. Co-working ,
TOOTO. CIJIBHO MPAIOIOTh, apPT-IIPOCTOPY TA iH.
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3AXHUCT 30BHINITHIX HIBIB I YAC MOHTAXY BIKOH
Apumes I1., Tatapuenko 3.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

3rigHo 3 JlepkaBaumu cranpapramu Ykpaiau (JICTY - b B.2.6-79: 2009
ta JICTY-H b B.2.6-146: 2010) MOHTa)XHHIA IIOB IOBHHEH CKJaJaTHCS 3 3-0X
Iapis:

* 30BHIITHIN MTap (3aXUIIAE BIKHO Bijl BIUTMBY ITOTOTHUX SBUII).

* Cepenniti map ((yHKIIIS - TEIUIO 1 3BYKOi30JISIIIis).

* BuyrpimmHii MoHTaxHME wap (QyHKUiS - 3axUcT BiJ BOJIOTH,
MIPOHUKAIOUO] 3 «CEpeHbOTO HIAPY», 3an00iraHHs KOHAEHCATY).

J1y1s1 CTBOpPEHHS 3aXUCTY 30BHIIIHBOTO IIBA 3aCTOCOBYIOTHCSI TEPMETHKH Ha
OCHOBI aKpWily, a TaKOX CTIpiYKH Ta MeMOpaHH 3 TiJpOi30NsIiHHUMHE
BiactuBocTsIMA. OJTHUM 3 OCHOBHHX MatepiaiiB BBakaeThest crpiuka [ICYJI. Ilo
cyti crpiuka [ICYJI - 1e meHOMOMMypeTaHoBa CTpiuka, aje OCOONHBICTH ii
MoJiATae B CHEHIaIbHOMY IIPOCOYEHHIO, N0 CKJIaay sIKOI BXOOHWTH CyMIlI 3
MOJHM(DIKOBAHOI'O AKPHWIY. OCKUIBKM CaMeé aKpWil TMOKpaIlye XapaKTepUCTUKU
VIIUIbHIOBaYa B KiJIbKa pas3iB, OLIBII TOro, came Iisi MPOCOYEHHS BiJIOBiJaE 3a
CTIHKICTB JI0 CTapiHHS CTPIUKH.

CaM TpUHIUI BUKOPUCTAHHSA CTPIYKH, MPH MOHTaXi BIiKOH, JOCHTB
MIPOCTHH, Mepesl MOHTaKeM BiKHa BOHA KIIEITBCS 10 EpUMETpY OTBOpY. Kieitn
CTpIYKy HEOOXiJHO PIBHO i OOCPEKHO, a KOIM BOHA OyAe NpHUKICEHA, 3 Hel
MOTPIOHO 3HATH 3aXHMCHE TOKPUTTS 1 BiZIpas3y > BCTAHOBHUTH B OTBIp BiKHO. JlifATH
HEOOXITHO TOCUTH MIBHUIIKO, aJKE MICIS 3HATTS 3aXUCHOI IUTIBKU CTPiYKa IMOYHE
PO3IIUPIOBATHUCS, 32 PAaXYHOK YOro 1 3allOBHUTH BECh MPOCTIp MiXK CTiHAMH 1
BIKOHHOIO pamoro. BapTo Bif3Ha4WTH, IO HIBHIKICTH, 3 SKOIO CTpiuka Oyne
pO3IIHUPATECST OyBae Pi3HOIO, 1 3aJCKUTh BOHA HE TIIBKH BiJl camMoi CTPIUKH 1
BHUPOOHHMKA, a i BiJl HABKOJHIIHBOI TEMIIEPATYPH Ta BOJIOTOCTI MOBITPSI.

SIk MOKa3yIOTh Pe3yAbTATH JOCHTIHKEHB, KO0 BCEPESIUHI MOHTAXKHOI ITiHA
piBeHb BOJOTH 3OLIBIIUTECS BCHOrO Ha 5%, TO OMmip TEIUIOBiIAadi, sKe
MpUTaMaHHE MOHTa)XHOMY IIBY, 3HM3UThCS Ha mimnx 50%. Came ToMy Tak
BaXJIUBO 3aXUCTUTH MOHTAXHMH IIOB BiJ TOMNaJaHHS BCEPEAMHY BOJOTH
3cepelMHHM KiMHATH, ajleé B TOM )K€ Yac BOJOra, sika MOTpaIvise BCEpeAuHY,
TIOBUHHA BUBOJIUTHCS HA30BHI.

Crpiuka Ma€ BHCOKMH IIOKa3HHMK ITapONPOHUKHOCTI, 1€ O3HA4dae€, II0
BOJsSHA Tapa BUXOJWTh HA30BHI, a Ball OyIWHOK Oyme MUXaTH 1 HE CTaHe
MPUYMHOIO TIPOTIKaHHS YIIUIGHIOBaYa IpW TONAJaHHI BOJOTH (IO, CHIT).
BaxmBo Bif3HAUWTH, IO CTpiYKa CTikKa JO CTapiHHS i JOOpEe MOETHYETHCS 3
pi3HUMHU OyIiBENBHUMHU MaTepiallaMy, BOHA BHUKOHYE 3aXHCHY (YHKIIIIO,
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o0epiralodn MOHTXXHY IiHY BiJ BOJIOTH 1 ynbTpadionery, siKki AifoTh Ha Hel
pyiHiBHO. [yt Toro, mo0 cTpiuky MokHa Oyno noOpe 3adikcyBaTH i 3HATH
HAaIIeBHO, 110 B MOJAJBIIOMY BOHA HE OyJe 3MillleHa, Ha OJHY 3 ii CTOpiH BapTo
HAHOCUTH CIICIIAIbHUNA CKJIaJ, SKUH BUKOHYyEe (QyHKI0 Kiero. Crpiuka
CaAMOCTIHHO PO3IIUPIOETHCS, THM CaMHM 3allOBHIOIOYHM BCI HEPIBHOCTi, MiXk
JIETAISIMU, SIKI MOHTYIOTBCSI, 3a0e3neuye OBHHUI 3axXHCT 1 repMeTuuHicTs. Came
TOMY B XOJNIOOHMH IIepioJ] POKY CTpIYKy Kpalle MiAirpiTH crenialbHIM
OyniBenbHUM (heHOM, 1100 TOCTIPUATH i PO3NIMPEHHIO 1 MOTIM BXXe POOUTH 1HII
MOHTaXHI POOOTH.

TakuM YMHOM TEpMiH CITY’)KOM MOHTa)KHOT'O IIBa OE3110CEPEIHBO 3aJIEKHUTh
Bix HasBHOCTI [ICVYJI, a 1ie 3HA4YMTH, IO 1 TEPMIH CIIYyKOM BikHaA Oyzie Habarato
6inbme. Bapro BimznaunTh, mo Ha [ICYJI nsrae i ecrernyna cropoHa poboTw,
ajpKe HasBHICTH CTPIYKM 3 OOKY BYNHWII HE /A€ BUXOJWTH HAa30BHI MOHTa)KHOI
iHM, TiHa Oyzie aKypaTHO 3aX0BaHa 3a CTPIUKOIo, M0 Oy/e BUIIILAATH HAbarato
€CTeTHYHIIIe.
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HABYAJIbHO-METOJIUYHE OB’€THAHHSA CIEIIAJIZAIIIT 192.103
«MICBKE BYAIBHUIITBO TA 'OCITOJJAPCTBO»

Abomin M.M., OceTpin M.M.
Kuiscokuit nayionanvnuii ynieepcumem 0yoigHuymea ma apximexkmypu

HaBuaneHo-MeTommuHe 00’emnanHs  cremiamizamii  192.103  «Mickke
OyniBHuTBO Ta rocnoaapctso» (HMO MBI') € BceykpaiHCBKOIO TpOMajCbKOO
oprasi3alli€lo, sika CTBOpeHa Ha JOOPOBUIFHHX 3acajaxX BHUKJIAJallbKUM CKIIQJ0M
Kadenp BUIMX HaBYAJILHUX 3aKJIaziB YKpaiHU Jie BEAEThCS MiATOTOBKa (haxiBiliB
3 ramy3i 3HaHb 19 «Apxitekrypa Ta bByamiBHUITBOY», cremiagbHOCTI 192
«byniBHuMnTBO Ta UMBIMBHA imkeHepis» (BLI), cmemiamizamii «Micbke
OyniBHMLTBO Ta TrocmogapctBo» (MBI), a Takok NpOBITHUMHU (axiBISIMU
HaANPSIMKY MiCTOOYIyBaHHS, Ta MiCbKOro rocmoaapctsa. disueaicte HMO MBI
0a3yeThcs HA OCHOBI PIBHOMPABHOCTI i WIEHIB, Ha 3acagaX JEMOKPATUYHOTO
CaMOBPSAYBaHHSI, KOJIET1aJIbHOCTI KEPiBHUIITBA, IJIACHOCTI Ta 3aKOHHOCTI.

OcHoBHa Merta nisutbHocTi HMO MBI e koHcomiianist HayKoBO-TBOPYOTO
MOTEHINaTy BUKIamanpkoro ckimaay BH3  VYkpaimm pge 3abe3neuyeTbes
oprasizaiisi maroropku (axismis 3 creriamizamii «MBI» cremianprocTi 192
BIII Ta cnpsimyBaHHs i Ha peaji3alilo BUCOKOI'O HaAYKOBO-METOIUYHOTO PiBHS
MATOTOBKY CIIENiaTicCTiB B Taly3i MicTOOyIyBaHHS Ta MICBKOI'O TOCIIONapCTBa,
3aXMCT 3aKOHHHX TIPaB Ta IHTEPECiB BUKJIa/IaduiB Ta CTYIEHTIB.

HMO MBI' cnpusie cTBOpeHHIO KOM(OPTHHUX YMOB JUIS PO3BHUTKY 1
PO3KPHTTS TBOPYMX 1 PO eCciiHUX SKOCTEH HayKOBO-IIEAroriyHOrO CKJIaay Ta
crynentiB BH3 Vkpainm ne 3abesneuyerbcst miaroroBka (axiBHiB 3
cnemiamizanii «MBI». V cBoiit gisttbrHocTi HMO MBI kepyeThest KoncTutymieto
VYkpainu, 3akoHoM VYkpainu «IIpo OCBITY» (OCTaHHBOIO PEHAKIIED) Ta
IonoxeHHIM.

[ono Bukonanus ycraBuoi Metn HMO MBI Bupiurye nuraHHs:

— Oepe ydacTh B po3poOIli CTpaTerii Ta HaMpsMiB IJATOTOBKA Ta

TeperniAroToBky (axiBuiB 3 crerianizamii « MBI ;

— BHBYAE, CHCTEMATH3YE BITUM3HSIHMHI Ta 3apyOi’KHHMHI JOCBiJ OpraHizarii
Ta METOJMYHOr0 3a0e3MeUeHHs] HaBYAIBLHOTO MPOIECY 3 BpaxXyBaHHSIM
IHHOBaLIHHUX TEXHOJIOTIH B raiy3i MicTOOyyBaHHS Ta OCBITH;

— 3a0e3neuye 3B'I30K Ta KOOPIUHYE [iSUTBHICTHP HAYaJIbHUX 3aKJIaJliB
VYkpainu 3 HallOHAJIBHUMH AKaIeMisIMH HayK, MiDKHApOIHUMHU
OopraHaMy JEpXKaBHOIO  YNpPAaBIiHHSA CHCTEMH IJIrOTOBKH  Ta
TIeperniAroToBKY KaapiB, IPOMaJCEKUMH OpraHi3alisiMH ISl BUPIIICHHS
MIUTaHb YOCKOHAJIEHHS SIKOCTI (paxiBuiB 3 crieniamizamii « MBI »;
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— HaJa€ KOHCYJIbTATHBHI MOCIYTH HAaBYAJIbHUM 3aKiazaM YKpaiHH, 1100
YIOCKOHAJIEHHSI HABYAJILHOTO TIPOLIECY;

— POBIOBCIOMKYE 1HXEHEPHO-TEXHIUHI, HayKOBi, HayKOBO-METOIWYHI
JIOCSITHEHHSI BUKJIadiB Ta CTYJCHTIB IIUIIXOM OpraHi3aiii KOHKYpCiB,
KoH(epeHIIiid, CEeMiHapiB, BUCTABOK;

— KOOpJIWHYE MiATOTOBKY Ta BHIAHHS HAaYKOBOi, HayKOBO-METOIMYHOI
JITepaTypH 3a HanpsiMoM crierianizamnii « MBI,

OmnepatuBHe KepiBHHITBO mistibHOcTi HMO MBIT  3a0e3medyeThest
[pesunieto HMO MBI 3 ocif, sixi oOupatoThcs Ha 3acifjaHHi NMPeACTaBHUKIB
Burryckaux kadenp BH3 VYkpainm ne Bemerbes miAroTroBka OakanaBpiB,
MaricTpiB, acHipaHTiB Ta JOKTOpaHTIB 3 criemiamnizanii «MBI». disasaicte HMO
MBI nommproersest Ha BH3, siki po3ramoBani B YkpaiHi.

HMO MBI, npu BHKOHAHHI CBOiX 3aBJaHb, B3a€MOJNIE€ 3 IHIINMHU
CYCHUJIBHUMH O0’€JJHAaHHSIMU Ta OpraHi3alisMH, MOMJIMBO MiKHAPOJAHUMH,
Ha/la€ HaAyKOBO-METOANYHY Ta OpraHi3aliifHy JOMOMOr'y HaBUaJIbHUM 3aKiiaJiaM,
a TaKoXX MICHEBUM Ta JEpXKaBHUM OpraHaM YIpPaBIiHHA B pPO3BUTKY Ta
YIOCKOHAJIEHHS MiArOTOBKH (haxiBuiB 3 criemianizanii « MBI.
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EHEPT'OITACITOPTI3AIIA BY AIBEJIb
Hopxysn C.JI., Tarapuenko 3.C.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

[TpobGnemam BHpoBajpKeHHsS eHepro30epirarounx 3axoliB B pi3HI cdepu
rOCIIO/IapCTBa TPHUCBSYEHO 0Oarato HAyKOBUX PpOOIT 1 NPUIUIAETHCS 3HAYHA
yBara. OpHak O0e3MocepeIHbO PO3pOOKaM EHEepro30epirarounux 3axofiB He
MIPUIUIIETHCS HAJIGOKHOTO 3HAYeHHS. Y poOorax Oarathox (DaxiBI[iB aKIEHT
CTaBUTHCSl HA BIOCKOHAJIEHHI OOJIIKY CIIOXKMBaHHS €HEProHOCIiB, 110, 3BUYAIHO,
BaXJIUBO, ajie HehocTaTHhO. J[1st oOniky BciX (hakTopiB, IO BIUIMBAIOTH Ha
eHeproe(eKTUBHICT, Oy/iBii, HeoOXijHa po3poOKka EHepromacHopTiB YCix
00’€KTIB.

Merozoorisi BeIeHHsSI €HEproay/inTy 3aJeXHUTh BiJ Ti€i iHpopMarii, Ky
IIparHe OTPUMATH 1 3a sIKy Oakae IUIATUTH KIIIEHT. 3 OHOTO OOKY, EHEproayauT
MOX€ OYTH TpPOCTHM OIJISZOM EHEpProCIIOKMBAHHS, 3aCHOBAHMM Ha JAaHHX
JYMIBHUKIB Oy/iBimi. 3 iHIIOro OOKY, €HEpProayauT MOXKe OYTH KOMIUIEKCHUM 1
TPYAOMICTKHM TMPOIECOM IO BU3HAYCHHIO Ta iMeHTU(IKAIII BCIX HAMPSIMKIB
BUTpaT eHeprii 1 mepexbayaTH  YCTAHOBKY HOBOTO  CTalliOHApPHOTO
BHUMIPIOBAILHOTO  OOJNaJHAaHHS, TECTYBAaHHS Ta BUMIPIOBAHHS MPOTSITOM
TPHUBAJIOro mepiogy uyacy. BH3HaueHO TOPSAOK MPOBEAEHHS E€HEPreTHYHOrO
oOcTexxeHHs1 Oy/iBii SIKUH Tepeadavae HACTYNHI eranu: 30ip JOKyMEHTaJIbHOI
iHpopMmarii; OOCTeXXEHHs IH)KEHEpHOro OOJIaJHAHHS, 1HCTPYMEHTAJbHE
obcrexxeHHsT; 00poOKa i aHaii3 orpuMaHoi iH(opmarii; po3podka pekoMeH A
3 eHeproz0epexeHHs; 0pOPMIIEHHS 3BiTy 3 EHEPIeTHYHOT'O ayJHTY.

[IpoBeneHo TeruIoOBi3iliHE OOCTEKEHHSI OrOPOUKYBAJIBHUX KOHCTPYKIIN
00’€KTY AOCIIKEHHSI, Ta BUSIBJICHO, 1110 HEXKHUTIIOBI OyIUHKH, SIKI OyayBanucs B
VYkpaini B MUHYJIOMY, HE BIANOBIJaIOTh CYy4aCHUM BHMOTIaM JI0 €(heKTHBHOTO
BHUKOPHCTAaHHS €HEPreTUYHHUX PECYpCiB 3a PaxyHOK BHKOPHCTaHHS 3acTapiinx
MaTepiaiB i TEXHOIOTIH.

Ha OCHOBI aHaNizy (aKTHYHOTO CIIOKMBAHHS ~EHEPropecypcis,
PO3paxyHKIB TEIJIOBOTO OMOPY OrOpO/KYBAIBHUX KOHCTPYKIIN BHSBJICHO, IO
BCTaHOBJICHUI KJIaC EHEProe(pEeKTHBHOCTI HEKHUTIOBOI OYyMiBIIi HE BIJIIOBINAE
Cy4acHMM BHMOTaM 10 e(eKTHBHOIO BUKOPUCTAHHSI €HEPreTUYHHUX PECYPCIB B
HACJII/IOK 3aCTOCOBYBAHHS 3aCTapiIvX MaTepialliB i TEXHOJIOTIH.

3a pospaxyHkamu Oyna moOymoBaHa rpadiuyHa MOJIENTh HAJXOMKEHb Ta
BHUTPAT TEIUIOBOI €HEprii B Mekax OymiBli, 3 SIKOI BHIHO, IO OCHOBHI
TEIUIOBUTPATH BiNOyBalOThCS 4epe3 BIKOHHI OJIOKM, CyMiIlleHE MOKPUTTS Ta
cTiHM (OCHOBHI Ta IIOKOJIBHI), 32 paXYHOK HEJIOCTATHHOT'O OIMOPY TEIUIONepeIaydi
Ta BIJICYTHOCTI TEIUIOI30JISIIII].
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3a pesyabTaTaMH EHEPreTHMYHOrO CTaHy aJIMiHiCTpaTHBHOI OymiBi,
CTBOPEHOTO €HEpPreTHYHOro MacrnopTa OyMiBII Ta €KOHOMIYHHX pPO3paxyHKIiB
BTpaT po3poliieHa KOMIUIEKCHAa Iporpama eHepro3oepiraroumx 3axofiB IO
MiIBUIIEHHIO €HEeProe(eKTUBHOCTI HEKXHUTIOBOIO IPHUMIIIEHHS, a came,
yTemieHHs (pacaay i IOKOJEHUX CTiH; 3aMiHa BIKOH; 3aMiHa JBEPEH; YTCIUICHHS
Jaxy (CyMillleHe) YTEIUICHHS MEPEKPHUTTS i OaTKOHOM; MOJICPHI3allisl CHCTEMHU
ocBiTIIeHHs. Po3paxoBaHO TEepMiH OKYIHOCTI 1 HOTEHIiaJ eHepro3OepekeHHs,
SIK1 ITABUIIYIOTH KJIAC €HEProe(eKTUBHOCTI aMiHICTPaTUBHOI OYMiBIi.

TakuM 4MHOM, eHepromacriopTisaiis OyIiBelb H03BOJISE IiAIPUEMCTBY
OoTpUMaTH HaouHy, (aKTH4HY KapTHHY eHeprozade3ledyeHHs BHPOOHHITBA Ha
KOHKPETHOMY €Talll ero pO3BUTKY, NMPEJICTAaBIISIE EKCIIEPTHY OLIHKY IOTEHIay
€Hepro30epeXeHHs, a TaKoXK BKa3ye Ha OCHOBHI HANPSIMKH 30 DKSHHS
eHeprii. BepxoBna Pama 22 wuepBHs 2013 poky yxBamwia 3akoH "IIpo
EHepreTHUHy eQeKTUBHICTh OymiBens". 3riHO 3 JOKYMEHTOM, Bci OymiBuii
TOBUHHI BI/NOBIAATH MIHIMAJIBHUM KpPUTEPISIM €HEepreTHYHoi e(eKTHBHOCTI.
Kpim Toro, BnacHUKiB HOBOOY/OB 1 OyiBelnb, siki OepyTh ydacTh B JIepKaBHUX
mporpamax (HalpuKiIaa, OTpUMai "Teruuid KpeauT'), 3000B's3a]Id OTpUMATH
cepTudikaT, Mo MATBEPKYE Kac eHeproe(eKTHBHOCTI.
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II. KOMII'IOTEPHI HAYKHU, IHHKEHEPISA TA
KIBEPBE3IIEKA

3ACTOCYBAHHS OCOBJIMBUX HOCUMHUX HPﬂCTPOiB I
YAC HAJIBBUYAUHUX CUTYALIN

Apaens O.B.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

Hocumi mpuctpoi — me MiHi-koMn'toTepu, B sKi BOYIOBaHI criemianbHi
JATYMKM, [0 BUMIPIOIOTH NapaMeTpH HAaBKOJMIIHBOTO cepenoBuIna, (izwyHi
TOKa3HUKHM JIIOAWHY, piBeHb aktuBHocti [1, 2]. Ilpucrpoi npu upomy
MiJKTIOYCHI 0 MEpeXi, a TaKoK CHHXPOHI30BaHI 3 KOMITHOTEpOM abo
cmaptdonoM. Hocumi mpuctpoi mpezacraBiieHi ¢iTHEC-TpEKepaMH, pO3YMHUMH
TOIMHHUKAMH, OKYJISIpaMH 1 HaBiTh NpeMeTaMHt rapjepoda (HarpukiIal, cMapT-
pYKaBUUKaMH, sIKi IEPEBOMSTH MOBY JKecTiB B TeKcT). OCHOBHOIO MpoOIeMoro
BCIX HOCHMHX TIPHCTPOIB SBJSIEThCS 3HAYHE BIAXWICHHS Yy BUMIPIOBAHHSX
MOKA3HUKIB TPH OJHAKOBHX yMoBaX. Lle oOymMoOBIieHE BUKOPHCTaHHIM Pi3HOTI'O
amapaTHOTO 3a0e3IeueHHs, ajle Taka NpoOjieMa BUPILIYEThCS arapaTHUMH Ta
nporpaMHUMH  (QinbTpaMu, sIKi BIACIIOIOTH HENOCTOBIpHI JaHi. Ase uepe3
HEBEJIMKY OOYHCITIOBAIBbHY ITOTYKHICTH CaMi HOCHMIi IIPUCTPOI HE 3aBXKIU MAIOTh
MOXIIUBICTH OTPUMYBATH JOCTOBIPHI JaHi 1 IepeaaroTh iX Ha cepBep, UM 1HIIHNH
MIPUCTPIii 17151 0OPOOKH JaHUX B TAKOMY BUIJISII.

Meroto naHOI poOOTH SIBISIETHCS aHaTi3 Pi3SHOBHIM HOCHMHX IPHUCTPOIB,
TEXHOJIOTiH, SIKi BUKOPHCTOBYIOTHCS JJIsl OTPUMaHHS, Tepeadi Tta 0OpoOKH
iHpopManii Ta BHKOPUCTaHHS OTPUMAaHHX 3HAHHb JUISi PO3POOKH OCOOHCTOrO
HOCHMOTO MPHUCTPOIO, 1110 Oy/ie BUKOPUCTOBYBATUCH Y MTOBCSAKICHHOMY XHTTI Ta
ITi1 9ac psATYBaJbHUX ONepamii.

Ha nmanmii MOMEHT BCi HOCHMI TIPHCTPOi XapaKTepPHU3YIOTHCS TaKHUMHU
O3HaKaMu:

— besnocepenHe 3'eqHaHHA 3 MEPEXKEIO.

— TlocriiiHnit MOHITOPUHT MOKA3HHUKIB, SIKi MOTPiOHI AJIs1 pOOOTH.

— BukonaHHs QYHKIIT HE TiIJIBKM PO3YMHOTO MPHUCTPOIO, aje i akcecyapa

(TomMHHUK, OpacieTH, TPEKEpH).

B nanuii MOMEHT Bci HOCUMI TIPUCTPOI MOXKHA MTOUTUTH HA TaKi KaTeropii:

— PO3YMHI TOJMHHUKH Ta OpacieTy;

— VR okynspu Ta monomu;

—  JIaTYMKH;
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— pPO3yMHHUI offr.

Bci HOocuMi mpHcTpoi MOXKHA MOAIIMTH Ha 3acO0M Uit MTOBCSKIAEHHOTO
MIPU3HAYESHHS, MEIMYHI MPUCTPOI Ta ClIeNiajabHi HOCUMI IIPUCTPOI.

Hocumuii mpuctpiii BificTeXye NOKAa3HUKH JIIOAWHU Ta HABKOJIMIIHBOTO
CepefoBUILA Ta 3a JOIOMOIOK KOMII'IOTepa YM MOOLIBHOIO J0aTKa IOKA3ye
AKTHBHICTb JIFOJJHYU 3a TOW Y 1HIIMH TepioJl BUKOPUCTAaHHS. MeaudHi HOoCUMi
MPUCTPOI  BIJPI3HSIOTBCS KUIBKICTIO TapaMeTpiB, SKi BIACTEXYIOTbCS, Ta
TOYHICTIO BHUMIPIOBaHHS, IO Ja€ iM MOXJIMBICTH JaBaTd TOYHY MeEIUUHY
iH(OpMaIiIo TpOo MMali€HTa, SKUi Ha TaHWH MOMEHT 3HaXOJUTHCS i/l HATJISIOM
JoMa YM Ha CTaliOHapHOMY JiKyBaHHi. [IpucTpoi /isi TOBCSKIEHHOI'O
BHUKOPHCTAaHHS Ta MEAWYHI MPUCTPOI MAIOTh CIUIBHY PHUCY, BOHW HE TpU3HAYEH]
JUIs BUKOPUCTAaHHS B EKCTPEMaJbHHX YyMOBax, abo B yMoOBax, SIKi HE €
HOpMaJIbHUMH ISl TIOBCSIKAGHHOT0 BUKopucTanHs. VitalResponder, sik npukian
CIIeIiaJJbHOr0 HOCHMOI'O HPHUCTPOI0, PO3Iisgae NpoOieMy OLIHKH JHOJCHKOIO
CTpeCy B PEXKHMI peasIbHOT0 Yacy 3a HECTIPUSATIMBUX YMOB IUISIXOM ITOCTIHHOTO
OHJIAWH-MOHITOPUHTY JKHTTEBO BAKJIMBUX O3HAaK B HEKOHTPOJIHOBAHHX Ta
HeOEe3MEeYHNX CEepe/IOBHIIAX 3a paxyHOK pO3MIIIEHHS JaT4dKiB Ha Tifi,
BHUKOPHCTOBYIOYM PO3yMHUH omir. Zephyr [3] — koMmmaHis, sika 3aliMaeThCs
PO3pOOKOI0 Ta BUPOOHUIITBOM PO3YMHHX HOCHMHX IIPHUCTPOIB JUIS CIOPTCMEHIB
JUTSE MOHITOPHHTY 1X (pi3WIHUX TOKa3HHKiB. OCOOIHMBICTIO KOMIIAHIT SBISETHCS
IIMPOKHUHA BUOIp TEXHOJIOTIH Ta Qi3UYHHUX MTOKA3HUKIB, SIKI MOXKHA BiJICTEXYBaTH.
A caMe BiCTeXY€EThCS TeMIlepaTypa Tija, (hi3udHa aKTUBHICTh, 33 JIOIIOMOTOIO
aKceJIepoMETpiB, TOJMIOKEHHsI IATYUKIB Y MPOCTOpI, K caMe pyXaeThesi 00’ €KT
CIOCTEPE)KEHHS, WOro TPAa€eKTOpis, MOBOPOTH, HaXwiu y mpoctopi. [lepenaua
JIAaHUX Ta KOMYHIKalis BinOyBaeTbcs 3a paxyHok Bluetooth Low Energy (BLE)
Ta aHami3yBaTHCSd MOXE SK Ha CTalliOHapHOMY KOMIT'IoTepi, Tak 1 3
BHUKOPHMCTaHHIM XMapHHUX TEXHOJIOTiH (puc. 1).

N2

()

Wt

Puc. 1. Cxema poGoTH rpyny HOCHMHX IIPUCTPOIB
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3aBIsSKM TOMY, IIO CHOCTEPEKEHHS BilOYBAa€ThCS OMHOYACHO 3a BCiMa
KOpHCTYBa4aMH € MOXKJIMBICTb OymyBaTH rpadiku eheKTHBHOCTI CIIOPTCMEHIB 32
paxyHoK iH}opMmarii, sika OTPUMYETBCSL.

[IpoananizyBaBIIM iCHYIOYi TEXHOJIOTII CIiemialbHUX HOCUMHX MPHUCTPOIB
OyJno mpuiiHsTE pillIeHHs] PO3pOOUTH BIIACHHM, SIKUIM MaB OM po3MIMpeHHH Habip
JIATYMKIB, JUISl KPAIIOro aHalizy (i3i0oriyHUX IMOKa3HWKIB JronuHu. Lle macts
OukIIIe iH(pOPMAIIi T MOXIJIMBOCTEH JUTS aHATI3Y TAHUX.

PosrmsiHyBIIM apXiTeKkTypy mepeiadi JaHuX B HOCUMHX HPHUCTPOSIX, SIKi
BHUKOPHCTOBYIOTBCS CIIOPTCMEHAaMHM, MU TIPOIOHYEMO BHKOPHCTaTH TOAIOHY
CXeMy mnepenadi JaHWX, SKII0O HOCUMHU IPUCTPiH, KU NpONOHYeThCs Oyne
BHUKOPHCTOBYBATHCS B PATYBAJIBHHX IISX, ajie 3MIHUB JIESIKI CKJIaoBi. A came,
Jutst iepenadi ingopmarii 3amianta BLE Texuomnorito, Ha Wi-Fi Momynb, skuii
30UIBIINTG JAANBHICTE Oii poOoTH mpHcTporo. lle TakoX AacTb MOKIMBICTB
BUKOPHCTOBYBAaTH TEXHOJIOTIIO MOCTY JUId TNepenadi AaHuX, 00 €JHaBIIN
JIeKiJIbKa pOyTepiB B OOHY Mepexy. SIKIo Ipu Haa3BUYalHIA cHTyanil,
HaNpUKJIaa OOBaly OYIWHKY, PO3MICTUTH IO BCii HEKOHTPOJIHOBAHINA 30HI
0e3IpOTOBI TOYKU JOCTYIy, TO II¢ JAacCTh MOXIIUBICTh BIJCTEKYBaTH BCi
MIPUCTPOI, JaHi SKi 3 HUX HAAXO/ATh, Ta B IEPCIEKTUB] TPHAHTYJIFOBATH CUTHAIIN
Ta BCTAHOBJIIOBATH Micle po3TamryBaHHs Ha twromi (puc. 2). Ha cxemi
MOKa3aHUH MpUKIAA TOro, sIK Oyzae BigOyBaTHcss pobOoTa TPyH HOCHMHX
IIPUCTPOIB.
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M w Moau B HeBesneui
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]
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Puc. 2. ApxitekTypa nepenadi JaHUX HOCUMHX TIPUCTPOIB T1iJ] Yac Ha3BUYAHHIX
cUTyamin
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VYci npucTpoi po3/iieHo Ha 2 OCHOBHI TPYNH: PATYBAJIBHUKH Ta JIIOAH, SIKi
B JJaHUH MOMEHT 3HaXOIThbcsl B HeOe3meuHiil curyarii. JIloasaMm, sKux psATyOTS,
repearoTh MPHUCTPOI MiJ| 3aBaIM Ta B PEKUMI PEaJIbHOTO Yacy OTPUMYIOTH iX
¢izionoriyni JaHi, Ha OCHOBI SKMX MO)XXHA PO3CTaBUTH IIPIOPUTETH, XTO
notpedye nornoMoru B nepiny depry. @izionoriuHi NOKa3HUKH PSATYBAIEHHUKIB B
CBOIO 4epry HeoOXiJHi JUIs TOro, 00 B PeXHMi PeaIbHOrO Yacy BCTAHOBHTH YU
3HAXOJSITHCSA BOHHM B HEOE3IEeUHid CUTYyalli i yu motpibHa M 3apa3 Jormomora,
OCKIJIbBKM B HEKOHTPOJHOBAaHMX CEPEAOBHMINAX OyIb-iKi 3MIiHM TOBUHHI
KOHTpOJIIOBATUCS. BUKOPHCTaHHS JIOKAIBHOIO CEpBEPY Ja€ MOMIIUBICTH He
BUTpayaTH 4Yac Ha Iiepefadyy JaHUX uepe3 IHTepHeT, a o0poOIoBaTH
iHpopManito Oe3rmocepenHb0 Ha Micui momi. Takok Iie Ja€ MOXIJIMBICTH
YHUKHYTH TIpOOJEM 3 MepelIkoJaMy, sIKi MOXKYTh OyTH BUKJIMKaHI I Yac
pyHHYBaHHS JIiHIT eleKTpoIiepeiayi, TaK K JIOKaJIbHUH cepBep Ta BCsl JIOKaJIbHA
Meperka MOKe KHUBHUTHCS BiJl TeHEpaTopy.

SIK miacyMOK MOXKHa CKa3aTH, 10 OCOOJIMBOCTSIMHM CIICIiajIbHUX HOCHMHUX
MIPUCTPOIB € Te, Jie caMe BOHH BHUKOPHCTOBYIOTHCS. BiJ I[OTO 1 3aJIeKHUTH SIKi
napameTpu OyayThb BiJCTEXYBAaTHCh, TaK SK B ONHIE€I cHUTyallii neski AaHi €
OCHOBHUMH JUIsl poOOTH, a B iHIIIH - 10JaTKOBUMH, ab0 B3araji He BIUIMBAIOTh
Ha pE3yJAbTAaT CIIOCTEPEKEHHS. TaKOXK CYTTEBOK BIJMIHHICTIO € TOYHICTB
BHMIpPIOBAaHHX ITOKAa3HUKIB. BUKOpUCTAaHHS MPOIIOHOBAHOI apXiTEKTypH Iepenadi
JIAHUX JacTb MOXJIMBICTh YHHUKHYTH JAESKHX NpOOJIeM TijJ 4Yac BHUKOHAHHS
PATYBaJILHUX Omepaniii B HEKOHTPOJIEOBAHUX CEPEIOBHIIAX.
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THE CAUSAL INFLUENCE ESTIMATION
FOR BIOMEDICAL DATA

T. Biloborodova, 1. Skarga-Bandurova
Volodymyr Dahl East Ukrainian National University,

Massive data analysis has become a constant in health research and
practice, which is vital in revealing the hidden information to better understand
the human physiological state functions and malfunctions. The goal of
biomedical signal processing is to quantify the relationship between
simultaneously observed time-series biomedical data and to reveal interactions
between this data. Biomedical data processing is essential in the study of
physiological human state functions and dysfunctions, such as the detection,
diagnosis, and treatment of different health state disorders and related diseases.
With that, biomedical data are routinely non-linear and non-stationary in nature.
Existing approaches are in general ineffective to cope with the progressively
larger biomedical data.

Since biomedical signals incorporate features of non-stationary, we
explored the causal effects based on Granger causality analysis and utilized
potential benefits from this model. The basic idea rose from a residuals estimate
of the time-varying autoregressive prediction parameters. Therefore, we suggest
using the residuals of the prediction process, which potentially contain
information about the nonlinear causality by an Autoregressive Integrated
Moving Average (ARIMA) model.

Granger causality has been widely applied to detect the causal influence of
system variables. The general idea of Granger causality as follows.

If a time-invariant jointly regressive model of time series X; and X, much
improves the prediction accuracy of the auto-regressive model of time series X;,
then there is Granger causality from X, to X;. Otherwise, there is no Granger
causality from X, to X;.

Although Granger causality has received broad applications, some
researchers have criticized Granger causality from different aspects. The authors
[1] provide evidence that Granger causality cannot reveal true causality.

To overcome this challenge, we incorporate the causality model based on
Granger causality method and the autoregressive model residuals.

To describe the method, as the source data, we define two time-series X
and X), which allow the use of the following auto regression model (1) and the
combined regression model (2).
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where a denotes the parameters of the model, t = 0,1, -, N, ¢; and #; - errors
prediction are uncorrelated by time and are of zero means and variances for each
time series.

The suggested estimation of true causality for time series calculating as

follows. Following equality (2), X;, ¢ consists of three parts: z'::l a,. /.X e

(the last values of X;), z'::l a, . X J (the last values of X5) and the residual

2,t—j

11, t. Each part has a specific role in X, ¢.
m
If z_;:l alz’/.X 2umj has a larger part among these three parts, then we can

be seen that X, has a stronger causal effect on X; or conversely. This is used to
assess the true causal influence of X, on X; in the time series, that is, the
causality method should describe how much of X, is among these three parts.

Following this assumption, the assessment of the true causal influence of
X, on X; used further can be represented as follows (3).

m m
Z (Zan, 20-7)
=m

n 3)

2 N m
Z Z (Zam,_;Xh,tfj)”Z’?i

h=l t=m Jj=1 t=m

Ry x =

An assessment of the true causal influence of X; on X, for time series can
be similarly represented as follows (4).
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m m
Z (Zazl,_;Xl,tf.;)z
n _ t=m j=1 (4)
Xi—>X, 2 N m
z z (zazh, hyi— ,) +z772t
h=1 t=m Jj=1 t=m

The experiment result is showed the advantage of the suggested causality
assessment for biomedical data.
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METOJAUKA 3ACTOCYBAHHSI CHCTEMH
«PEKYPCUBHHUU PEAYKTOP»

C.I. I'aiixo

Incmumym menexkomyuikayii i 2100anbH020 IHPOPpMayiiinozo npocmopy
HAH Yxpainu

B ymoBax mocTriiHOro 3pocTaHHs O0CATIB TeMaTHyHOI iH(popMaii i
HEOOXITHOCTI i1 aHaTi3y, BUPIMIAIEHUM CTa€ MATAHHS aBTOMATH3aIlil OTPUMaHHS
i meperBopeHHst Takoi iHdopmanii. Lleil mporec yckiagHioe TOH QaxTop, Mo
3HaYHAa KUIBKICTh 1HQOpMamii MICTHTECI B CIA0OCTPYKTypOBaHHX a0o
HECTPYKTYPOBaHHX IPUPOTHOMOBHHUX TEKCTAX.

Ha  6a3i  IT-rularpopmu  dopMyBaHHS  TpaHCAMCLMIUTIHAPHUX
inpopmaniinux cepegosumy TOHOC [1] Oymo cTBOpeHO IHCTpYMEHTAIBHHI
3aci0 «pEeKypCUBHUM peayKTOp» [2], MpU3HAUSHUH IS

— CTPYKTypH3alii TeKCTIB;

— imeHTH(ikamii OMUCaHMX y TNPUPOAHOMOBHMX TEKCTaX OO €KTiB, a

TaKOX 1X XapaKTEpUCTHK 1 3B’A3KIB MK HIMU;

— (QopMyBaHHS OHTOJIOTIYHOT'O ITPEACTABIICHHS TEKCTIB.

Meroto 1aHoi poOOTH € BHKJIAJ IHCTPYKIII 3 MPAKTUYHOTO 3aCTOCYBAHHS
PO3pOOJIEHOT0 IHCTPYMEHTATIBHOT'O 3aC00Y.

TexHoMoOriuHI acnekTd podOTH PEKYpPCUBHOTO PENYKTOpPAa BUCBITIIEHO B
poboti [2]. B nmaniii poOoTi MOmAaHO METOMUKY JJIsl OpraHisaiii poOOoTH
KOpHCTyBaya 3 I[M 3aC000M.

Kondiryparist pemxykropa. Pemnykrop sBisie coOoro Habip BUKOHYBaHHX
MO/IYIIiB, 1110 TOTPEOYIOTH IJIsl CBOET pOOOTH:

1)  Cepenosume java virtual machine;

2)  Be06-Opaysep 3 ycranoBneHuM posmmpeHHsM flash.

[Taker pemyKkTOpa pO3IOBCIOMKYETHCS Y BHIVISAI poOOYOI IMamKkw, M0
MICTUTHh BCi HEoOXiTHI BHKOHYBaHi Qaiiim. [lamka Bkmodae B ceGe HACTYIHI
€JIEeMEHTH:

1)  Karanor 3 perakTopoM IpaBui;

2) Karanor 3 3araJlbHUMHU CIOBHUKaMH (CJIOBHHKAaMH, 10 BUKOPHCTO-
BYIOTBCS U151 00pOOKHM BCiX ab0 OIIbIIOCTI HKEPEN);

3) Karajor 3 BXiIHUMU JaHUMU,

4)  Karamnor 3 JEKCHYHUM aHAJTi3aTOPOM;

5) BuxonyBanuii aiin pexykropa.

BukonanHs 00p0oOKH:

I. Ha mepmomy ertami s 3amycKy poOOTH  pPEIyKTOpa, HEOOXiTHO
BHKOHATH TaKi Jii:
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1)  CrBopuTH nanky oOpoOKH JpKepena, po3MICTUBINY 1l B Mari 3 BXij-
HUMU JIAHHMU;

2)  CkoritoBaTH B Hel BXifgHui daiin y popmari *.pdf abo *.docx;

3) CrBoputu myctuit daitn npasui (rules.xml, abo mojiOHe 1M '51);

4)  CaroputH ¢aiin koH(pIiryparii, BKIFOUMBIIN B HHOTO:

a. Konoirypairo jekcHuHOro aHaizaTopa;
b. Kondirypamiro BXigHux ¢aiiiis;
¢. Konoiryparito ¢aitny mpaBmun;
d. Kougiryparito ¢aiiny pe3ynbrary.
5) BcraBurtu B oTOYHY Manky asa *.bat—¢aiina:
a. @aiin BUKoHaHHS 00pOOKH run-parse.bat;
b. ®aiin 3amycky pempakropa npaBmi run-edior.bat.

6) 3amyctutH 00pOOKY PEIYKTOPOM, COpMYBaTH (pailiii Kela i 3amyc-
TUTU PElaKTOpP MPaBHUIL.

II. Ha npyromy ertarmi HeoOXinHO:

1) CdopmyBaru crnoBHuKH (y dopmaTi *txt) Ta MOMICTUTH iX B Mamnky
00po0OKH JpKepena;

2) B pemakropi npaBui chopMyBaTH NpaBUiIa, JOTPUMYIOUUCH HACTYTI-
HOT'O MTOPSIIIKY:

a. Buminutu mocaigoBHICTD JEKCEM;

b. BuzHaunTH OCOOIMBOCTI CITIBCTAaBIICHHS Ta iHTEpIpETaIlil;

c. Bkasaru, siki 00’€KkTH, KaTeropii 4u €JNEMEHTH AaHUX OyIyTbh
CTBOpEHI.

3) 3a HeoOXximHOCTI, chopmyBaTu TabmuuHi (daiimu (y dpopmati *.csv) 3
JIOJJATKOBOIO 1H(OPMAIII€I0, IO MPEACTABIAIOTH JaHi 3 iHIMMX 0a3 3HaHb, SKI
KOHCOJIITyIOTHCS 3 BUALICHOIO 3 TEKCTY 1H(OPMAIII€0 B XOJIi PEIYKIIii.

III. Ha 3aBepiiansHOMY eTarii HEOOXiHO 3/AIHCHUTH Ballifalito oOpoOKH
JDKEpena PeayKTopoM, 1, IIpY BUSBJIECHHI MOMWJIOK 00pOOKH, YCYHYTH HACTYIHI
(axropu:

1) HexkopekTHe nepeBeseHHs B TEKCT BXifHOTO aiiy;
2) BuUKOpHCTaHHS HEKOPEKTHUX CUMBOJIB;

3) JlpykapchKi IOMWIKH Y BXiHOMY (aiiii;

4) HemnoBHOTa Te3aypyciB.

PesynmeTaTom pobotu pemykropa € crBopeHHsS XML-¢aiiny, Mo MicTUTh
OHTOJIOTIIO, sKa Moxe Oyru 3umraHa 3acobamu TOJOC. Meroauka
3aCTOCYBaHHSI CHUCTEMH «PEKYPCHBHUH PEIYKTOp» JI03BOJISIE KOPHCTyBady
OBOJIOJITH 1HCTPYMEHTOM, TPU3HAUYEHUM JUIsI CTPYKTypHW3alii TeKCTiB 1
(opMyBaHHS TX TOHOJOTIYHOI CTPYKTYpH y BUTIIsIII oHTONOTIT. Hanani i MmoxHa
BUKOPUCTOBYBATU s CTBOPEHHS iHpopMaiifHoro CcepeoBUIIA
KOpPIIOPATHBHUX CHCTEM 1 JUIsS HaJaHHA JOMOMOrH (axiBIl0O y BHOOpi Ta
MPUAHATTI PIIEHb 32 3aIJaHOI0 TPOOJIEMATHKOIO [3].
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MHNPAKTUYHA PEAJIIBALISA JUHAMIYHOI'O
MOJAEJIIOBAHHS EJIEMEHTIB 3 IOTOKOBOTI'O BIIEO

J.0. 3ybapes
Cxionoykpaincokuil Hayionanvnuil ynigeepcumem imeni Bonooumupa /lana

CTBOpeHHsI  (YHKIIOHAJIBHOrO  IIBMUAKOTO  IHCTpyMEHTapilo  Juis
JMHAMIYHOTO MOJIEJIOBAHHS €JIEMEHTIB 3 BiJIe0 MOTOKY € YK€ aKTyaJlbHHM
3aBJIaHHSM CHOTOJICHHS, OCKUIBKM BHUKOPHCTaHHS JUHAMIYHMX Mofened Jae
3MOT'Y Pi3KO CKOPOTHTH O0CAT 1 MacmTabu HATYPHUX CKCIIEPUMEHTIB, a BiJITaK -
OIITHMI3YBaTH BUTPATH Yacy Ta 3MEHIINTH PiBEHb (DiHAHCOBUX BUTPAT.

Mertoto poboTH € CTBOpPEHHS €(hEeKTHBHOI'O AITOPUTMY Ul MAKCHMAJIEHO
TOYHOTI'O BiJ0OpakeHHsT 00paHOro eleMeHTy ayThiTy MpU 3MiHi BXiIHUX JaHUX 3
MOTOKOBOTO BiZIeO B INTY4YHY HEWPOHHY Mepexy. B sKocTi IIBOBOrO
JMHAMIYHOTO 300paKeHHs! 00paHO OOJIMYYs JIIOJJMHY, Y SIKOCI eJIeMEHTY ayTdiTy
— OKYJISIpH.

Jlnsg  movaTky eKCHepUMEHTY 3 JHHAMIYHOrO MOJENIOBaHHS Oyio
MAKIIIOUEHO MOJYJNb argparse. IIpoBeneHo iHilianizamito HaCTyITHUX 3MiHHHX:
default item - ememeHT ayrdiTy 3a 3aMOBUYBaHHAM; item - €JIEMEHT ayTQiTy
SIKMA OyJeMO 3MIiHIOBAaTH 3TiHO HapaMeTpiB 3 (peiiMmy; current frame - 3a
3aMOBYYBaHHSI HEMa€ 3HAYCHHSI, IMiCJIsl BBIMKHEHHSI Bi/I€O MMOTOKY, Oy/ie MiCTHTH
MOTOYHE 300pakeHHs (peiiMy i momaibinoi MaHimynsnii; frame width -
cTaTMYHAa mHpuHa BikHAa ¢peiimy; frame height - crarmuna Bucora BikHa
¢peiimy.

Hacrynmaum kpokowm e ininiamizanis frontal face detector 3 6i6miorexu dlib
Ha OCHOBiI ricrorpamu opieHTtoBaHuX TpanieHtiB (HOG) Tta 3aBaHTa)keHHs
npeauKTopa. B skocti opienTHpy st momryky Oyiao oOpaHo odi, aje JeTeKTop
0COOMCTHX OpieHTHPIB, peanizoBaHuii Bcepenuui dlib, Bu3Hawae 68 koopauHaT
(X, y), IO BigoOpa)karoTh KOHKPETHI TOYKM CTPYKTypu oOmmuus. Lli 68
TOYKOBUX BiJOOpakK€Hb OTPHMaHi IUIIXOM HABYaHHS MpeIuKkTopy (opmu Ha
HaHeceHOMY Habopi nanux iBUG 300-W.

Hapmani oromomryemMo opuriHaidbHYy (QYHKIIIO image resize, mo Mae 4
napamerpa: image - BXigHe 300paxxeHHs, mo Oyne 3MmiHioBaTHCh; width - HoBa
IMpYHA BXiJHOTO 300pakeHHs; height - HOBa BHCOTa BXITHOTrO 300pa’kKeHHS;
inter - alrTOPUTM IHTEPHOJALii 300pakeHHs, 3a 3amMmoBuyBaHHsM INTER AREA.
Oronomryemo ¢yukmito update current frame, 10 BigmOBiae 3a JIOTIKY
JIOJTABaHHS CIEMEHTIB ayT(iTy JO MOTOKOBOrO 300pakeHHs. BoHa Mae e€quHUI
000B’s13k0BUII TlapaMeTp eyes coords, MOTOYHI KOOpAWHATH (X, y) O4YeH.
Cmouatky Oepemo global mius BukopucraHHs Ta TIepeBH3Ha4YeHHS. Jlami
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OTPUMYEMO BHCOTY, IIMPUHY Ta KaHanu ejeMeHty ayrtoity. Ilicms boro
PO3paXxOBYEMO HEOOXITHUN PO3MIpP €IIEMEHTY, BUKOPUCTOBYIOUHM PI3HUIIO MiXK
KOOpJIMHATaMU O4YeH 110 OCi X Ta CTaTW4HUI KoedimieHT k, OTpuMaHuii METo10M

BisyanbHOro owiHoBanHA 3a (opmymoro: Wigth = (X, —x,)-k. [ani

MIPOBO/INTHCSL TIEpPEBipKa PI3HHIN MK IIMPHHOIO 3 TMOTOYHUM E€JIEMEHTOM Ta
HOBUM 3HAYEHHSIM IIMPHHH 3T1HO MMOTOYHOTO PO3TALIYBaHHS KOOPJMHAT OYEH.
SIkmo ymoBa BHKOHasacs, KJIOHYEMO €JIeMEHT ayT]iTy 3a 3aMOBUYYBaHHSIM,
poOUMO 3MiHY PO3Mipy €JIEMEHTY 3TiJHO 3 HOBOIO IIMPHHOIO, i OTPUMYEMO HOBI
3HAUYEHHs eJieMeHTy ayTdiTy Uil MalOyTHIX Manimymsnid. PospaxoByemo
3MIIIIEHHS 3T1JHO HOBHX IMMO3UIIi KOOPAWHAT 0ueH (X, V).

Po3paxyHok s 3MilIeHHS IO OCI X TpAIfOe HACTYIIHUM YHHOM:
BiTHIMAeMO BiJ] oci X JiBoro oka (1x) mo0yTok IMIUpUHH eeMeHTy ayTdhiTy (iw),
MIOMHO)KEHUH Ha CTaTHYHHUU KoedillieHT K, oTpuMaHWii METOOM Bi3yaJbHOIO
OIIiHIOBaHHA. Bix pe3ynpraTy BimHIMaeMo craTuuHy mmpuHy frame (fw) ta
MIPUBOAMMO pPE3yJbTaT BUKOHAHHS MaTeMaTH4YHOI omepauii 70 TuIly integer,
OCKIJIBKH TSI TIOAAJIBbIIMX PO3paxyHKIB Tum jgaHux float He € NPUIHATHUM:

X, = Ix — (iw - k) — fw . Pospaxynok mns oci y mpamtoe HacTymHUM YMHOM:

BigHIMaeMo Bijx oci y siBoro okxa (ly) Bucory ¢peiimy (fh) ta Bing pesynbrary
BiJTHIMA€EMO MOJIOBHHY BHUCOTH elleMeHTy ayTdirty (ih), Taknum 4MHOM OTpUMaeMO
LEHTPAIBHY TOYKY eJleMeHTy 1o oci y. OTpuMaHuMii pe3yibTaT TaKoX
npuBozmMo 1o tumy integer: y, =ly—th—(ih)/2.

Hacrynaum kpokoM noxaemo enemeHT ayrgity no frame, 3rimHO
PO3paxyHKIB HaJaHWX BHIIE, Ta BimoOpaxkaemo #oro. [ami momaemMo (QyHKINFO
iHimiamizanii Ta omepatop global mns morouHoro frame. IHimiamizyemo
BiJICOTOTIK 1 JOA€EMO 3aTPUMKY BUKOHAHHS 3 KPOKOM Y 2 cek. Lle moTpibHo must
TOro, 00 /JaTH Yac MpOrpiTHCS JAaTYUKy BeO-kamepu. OZHOYACHO OLIHIOEMO
MIPOITYCKHY 3JaTHICTh KajpiB B CEKyHIy. 3allyCKa€MO HECKIHYEHHHH ITUKII,
3YUTYEMO TOTOYHHUHA Kaap Ta POOMMO 3MiHY HIMPHHH IIOTOYHOTO Kajapy [0
500px. OTpUMyeEMO BHCOTY 1 IMIMPHUHY IMOTOYHOrO frame Ta KOHBEPTYEMO HOro
1o blob. IlpuBomumo 10 BinTiHKIB ciporo frame Ta BH3HaA4YaeMo OONMMYYs Ha
frame. HeoOXxigHO TakoX BHUKOHAaTH pO3paxyHKH Uil TeTedb Hax (X, Y)
KOOpJIMHATAMU ISl OPIEHTHPIB OONMYYS Ta BU3HAYEHHS IIMX OPIEHTHPIB IS
moroyHoi oOnacti. [ToTiM mepeTBOPrOEMO KOOpPAWHATH 0COOM (X, y) Ha MacHB
NumPy Ta xomitroemo morouynmii frame s MaiOyTHIX MaHimymsmid. Hamami
iHiIiai3yeMO 3MiHHY TUITY CJIOBHUK, 1100 30epiraTi B HbOMY KOOpIUHATH (X, Y)
o4ell KOpHCTyBada Ta IepeOMpaeMo MacHB 3 €JIEMEHTaMHM, KOTpi HIYKaeMo Ha
frame.

Jaui iximiamizyemMo Tpu 3MiHHHX: counter - Oyme 30epiraTé KiJIBKICTh
iTepauiii UKy (MOTpiOHA, 00 OTpUMAaTH CepelHE 3HaYeHHsI KOOPAUHAT (X,Y));
t X - cyMa KOOpJHUHAT X; t Y - cymMMa KoopauHart ). [Ipu KoxHIH iTepauii qukiIy
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IHKPEMEHTYEMO 3MiHHY counter Ta JIOAa€MO 3HA4YeHHS 10 KOOpAMHAT (X,Y).
Po3paxoByeMo KOoOpauHATH Ouei, 3TiHO 3 3MIHHMMHM, BKa3aHMMHU BHIIE 3a
dopmynoro: eye X =t _X/counter; eye y=t y/counter.Pesyibrar
OKPYTJISIETHCS 10 HAWOIIMKIOrO MAapHOTO YHCIIa 1 IPUBOIUTHCS A0 THITY integer.
[epenocTaHHIM KPOKOM € BUKOHAHHS HACTYITHHUX OIEpaliil: J01aeEMO 10 MacuBy
eyes_coords oTpuMaHi KoOpAWHATH (X,y), KOMIIOEMO IMOTOYHMU frame 1o
riobangpHOi 3MiHHOI current frame Ta OHOBJIIOEMO 3HAYEHHS JIIYMWIBHUKA.
OcTaHHIM KPOKOM €KCIIEpHMEHTY OHOBIIOEMO frame.

3a pesynbTaraMd AWHAMIYHOTO TECTYBaHHS 3 BUKOPHCTAHHSIM CKpiHIB
peanbHOro 00'€KTY 3 BiJICOMOTOKY, IO OYyJIM 00pOOJIEeH] 3aIpOITOHOBAaHUM BUIIE
aJITOPUTMOM, OTPHUMAHO ITO3UTHUBHI PE3YJIbTATH JUIsl OOPaHOIr0 eJIeMEHTY ayT(iTy
(oxynspiB). BcraHoBiIeHO, MO JaHWH MiJXiJ JO3BOJSE KOPEKTHO BiloOpaXkaTH
OKYJISIpY BiJJHOCHO TIO3MIIH PO3TAlIyBaHHS O4Yel 3 ypaxyBaHHSM IOJOXKEHHS
royioBu 0e3 3ayeKHOCTI Bix (hopmu camoro aytdity. B momansmioMy MoXIUBO
TIOKPAIIHUTH aJITOPUTM, SKIIO OpaTH 70 yBaru MOBOPOTH TOJIOBH, IIOO €JIEMEHT
ayTQiTy TakoX poOHMB 3MiHY IMO3HMIII 3TiTHO 3 HAXWJIOM OOJIMYYS JIIOAWHU, aje
JUIs [BOTO MOTPiOHO Oyae CTBOPUTH HOBHH QITOPUTM Ta PO3PaxOBYBaTH
3HAYEHHS 3T1THO TPHOXMIpPHOI MOJIElli, a He ABOMipHOI.
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INTERACTION GOLANG WITH POSTGRESQL DATABASE
V. Lysak, M. Derkach
Volodymyr Dahl East Ukrainian National University,

Considering the increase of urban population and traffic congestion, as well
as to improve the quality of services, developing a mobile application for smart
parking is a strategic issue not only for research, but also from an economic point
of view. In this connection, the functionality of the application, this is used for
monitoring of parking centers, informing users about the availability of seats and
booking / managing the parking space for service customers, is proposed. The
main difference between the proposed applications is the possibility to search for
a free parking center at the shortest distance from the current location of the car
owner.

One of the key stages in the development is the creation of a database. To
do this, we use PostgreSQL a free object-relational database management
system. The fundamental characteristic of an object-relational database is the
support of user objects and their behavior, including data types, functions,
operations, domains, and indices. This makes PostgreSQL incredibly flexible
and reliable.

Golang interaction with PostgreSQL database is very simple. There is a
Golang library which helps developer’s works with databases - gorm.io. This
library has a fairly flexible interface. It can support sql dialects as sqlite, mysq],
postgres, mssql. And there are also necessary functions for working with DB:
Associations (Has One, Has Many, Belongs To, Many To Many,
Polymorphism); Hooks (Before/After  Create/Save/Update/Delete/Find);
Preloading (eager loading); Transactions; Composite Primary Key; SQL Builder;
Auto Migrations; Logger; Extendable, write Plugins based on GORM callbacks.

To get started we declare the model / structure and import the database
driver:

type Booking struct {

ID inté4  “gorm:"primary_key" json:"id" // record uid

CreatedAt time.Time “gorm:"column:created_at;default:current_date;not null"
json:"createdAt" // when record was created

Duration Duration ‘gorm:"type:tsrange;column:duration;not null" json:"duration™
/I time that indicates from which time is free or busy a place

UserlD int “json:"userld™ // by who place is busy

User User “gorm:"foreignkey:UserlD" json:"user™ // user json struct
PlacelD int “json:"placeld™ // booking related to place

IsBusy bool ‘gorm:"-"json:"isBusy"™
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CompanyID int ‘json:"companyld™

type Duration struct {
From time.Time “json:"from™
To time.Time “json:"to™

}

We install a PostgreSQL server using the Docker to quickly launch the
database (docker-compose.yml). Docker is software for automating the
deployment and management of applications in environments with support for
containerization.

CONTAINER IMAGE COMMAND CREATED STATUS PORTS NAMES
ID
e2b34086fb7a postgres:latest "docker- 21 sec.ago Up 19 0.0.0.0:5432-  dbexample
entrypoint.s..." sec. >5432/tcp

After starting the migrations, the tables were successfully created. Scheme
table Bookings:

Fig. 1. Table Bookings

An example of data in a database is presented in Fig. 2.

Tab-se.

£ created_at : B, durat : B userid = 8 place_id 8 company_id

Fig. 2. Bookings data
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In the whole project, besides the fact that the database was developed, the
following works were carried out:
development of the server and client part of the application;
development of design and graphic elements.
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PEAJIIBALISA TOCJIYT 3AXUCTY IH®OPMAIIIL 3
BUKOPUCTAHHSAM CTEI'AHOI'PA®IYHUX METO/IB

I'.®. KonaxoBuy, A.b. €xizapos, 5I.A. CuMoHHYEHKO,
A.A. CHMOHUY€EHKO

Hauionanvnuii agiayiitnuii ynieepcumem

3abe3neueHns iHpopMmaniiHoi Oe3nexky Ta 3axucT iHdopMaii, mix yac ii
00pOoOKH B iH(OpMaIliiHO-TeIeKOM yHIKaIli HHIX CUCTEMAX, BiJ[
HECAaHKI[IOHOBAHOI'O0 JIOCTYIy € aKTyaJbHUM NHTaHHSAM CHOTOJICHHS, JUIs
JIep>)KaBHUX YCTaHOB.

Merol0 € BH3HAUEHHS MOJJIMBOCTI BHUKOPHCTAaHHS cTeraHorpadidHux
METOJIIB 3aXMCTy 3 METOI0 peai3alii MociIyr 3axucTy iHdopmaii aepKaBHUX
iH(opMartiitaux pecypceis. I1i 3aXHCTOM CITiJ] pO3yMITH MOXIIUBICTh BUKOHAHHS
BHMOT, III0JI0 TIOCITYT 3aXUCTy iHpopMalii B iHpopMaliiiHO-TelIeKOMyHiKaliHHi i
cucreMi, e oOpoOnseTbest iHGoOpMaliss 3 METor peaiizalii nmporpamMmHux abo
TEXHIYHUX MEXaHi3MIB 3aXUCTY iH(OopMaIlii.

Peaizanist 3axucty nep>kaBHUX iH(QOpPMAaLiHHAX PecypciB BUKOHYETHCS i3
3aCTOCYBAaHHSIM KOMILIEKCHOI cuCTeMH 3axucty iHdopmaii. I1ix komIiekcHOo
CHCTEMOI0 3aXHCTy iHQopMalii po3yMiIOTh B3a€EMONOB’SI3aHy CYKYITHICTh
OpraHi3aliiHUX Ta IH)KEHEPHO-TEXHIYHHUX 3aXOJiB, 3aCO0IB 1 METOIIB 3aXHUCTY
inpopmariii [1]. OmHMM 3 OCHOBHHMX 3aXOJiB 3axXxucTy iH(popMaIli B
iH(OpMaIiifHO-TeIeKOMYHIKaIiiHIl CHCTeMI € BIPOBaPKEHHS Ta BUKOPUCTaHHS
PI3HOMaHITHUX Cy4aCHHX TEXHIYHHX 3aCO0IB 3aXHCTY.

Oninka QyHKIIN 3axucTy iHpOpMaIii, 1110 MOXKe BUKOPUCTOBYBATHUCS TIPH
nmoOynoBI  KOMIUIEKCHOI ~ CHCTEMM  3aXWCTy  iHpopMamlii  Aep)KaBHHX
iH(opMaIliHIX pecypcis abo OIIIHKH MEXaHi3MiB 3aXHCTy
MIPOrpaMHUX/TEXHIYHUX 3aco0iB 3axHCTy iH(oOpMarii, BUKOHYETHCS BiAMOBITHO
JI0 BCTAHOBJIEHUX (YHKIIOHATBHUX KpHUTepiiB. DYHKIIOHAIBHI KpUTEPil po30OHTi
Ha YOTHPU TPYIH, KOXKHA 3 SIKMX ONMUCYE BUMOTH IO IOCIYT, 10 3a0e311euyl0Th
3aXHCT BiJ 3arpo3 OAHOTO i3 YOTHPHOX OCHOBHHUX THIIB: KOH(QIAEHIIHHICTB,
LUTICHICTB, JOCTYITHICTB Ta CIIOCTEPEKEHICTh.

AmHaii3 niTepaTypHUX JDKEpeNn Ta pecypciB mepexi [HTepHer, n03BOIIsIE
3pOOWTH BUCHOBOK II0/I0 CYYaCHOTO BUKOPHCTAaHHS CTeraHorpagiuHiX METOIiB
MIPUXOBYBaHHS iH(OpMAIi I BUPIIIEHHS HACTYITHUX KIIOYOBHX 3aBIaHb B
3aJadax 3axucTy iHopManii: 3axucT KoH¢iAeHuwidHOi iH(opmanii Bix
HECAHKI[IOHOBAHOI'O JIOCTYIY; 3aXHCT aBTOPCHKOTO MpaBa Ha IHTENEKTYaJbHY
BJIACHICTh 13 BUKOPHUCTAHHSIM LU(PPOBUX BOMIHHUX 3HAKIB; IPOXOIKEHHS
MEXaHI3MIB 3aXHCTy TEXHIYHHUX 3aco0iB 3axWCTy IpH peaizamii 3arpos;
oprasi3allis NpUXOBaHUX KaHAJIIB BUTOKY iHpopMmarii [2-3].
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Peamizamist creraHorpadiyHMX METOAIB TPHU3BOAWTH JO CTBOPEHHS
criemiaNbHUX cTeraHorpagiuaux cucreM. Ilix creraHorpadiuyHO CHCTEMOIO
ciniJi po3yMiTH 00’€qHaHHS MeTOHiB 1 3aco0iB, sSKi BHKOPHUCTOBYIOTHCS IS
CTBOPEHHS NPUXOBAaHOrO KaHaimy mepenadi iHgopmanii. CreraHorpadiuna
cucTeMa  BUKOHYe  BOYJZOBYBaHHS  NPUXOBAHOTO  IIOBIJIOMJICHHSM B
iHpopManiifHuii 00’€xT, Ioro mnepenaBaHHs creraHorpaiyHUIM KaHAJIOM Ta
JIEKOlyBaHHS IPUXOBYBAHOT'O MOBiIOMIICHHSI.

Jlis y3rojpkeHHs i KOPHCTYBadiB IPHU BUKOPHUCTAHHI cTeraHorpadiqHoi
CHCTEMH BHKOPHCTOBYIOTBCS cTeraHorpagidHi INPOTOKONIM TaKWX THUIIIB:
OE€3KJIFOUOBI CHCTEMH; CHCTEMH i3 BIAKPHUTHUM KIIIOYEM; CUCTEMH i3 CEKPETHUM
KITFOYEM Ta 3MilllaHi cucteMu [4].

VY OinmpmiocTi creraHocucTeMax Uil BOYJIOBYBaHHS Ta JIEKOAYBaHHS
MIPUXOBAHOTO TIOBIJIOMJIEHHS BUKOPHUCTOBYETHCS KIIIOY, SIKMH 3yMOBIIOE
aITOPUTM, IO BHU3HAYAa€ MOPSIAOK BHECCHHS ITOBIJIOMIJIEHHS B iH(OpMariiHUH
00’exT. Tum Kimo4ya 3yMOBIIOE ICHYBaHHS JIBOX THUIIB CTETaHOCHCTEM: 3

CCKPCTHUM KIIFOUEM — BUKOPUCTOBYETHCSA OJWH KIIHOY I B6yZ[OByBaHH$I Ta
JCKOAYBAHHA IIPUXOBAHOI'O HOBiI[OMJ'IeHHH; 3 BiI[KpI/ITI/IM KIK4YEM — I
B6yI[OByBaHHH Ta JACKOAYBaHHs MIPUXOBAHOI'O HOBiZ[OMJ'IeHHH

BHKOPUCTOBYIOThCS Pi3Hi Kitroui [5].

3BakarouM Ha BHIIE3a3Ha4YeHI cepu BUKOPUCTAHHS CTeraHorpadidHux
METOJIIB Ta iX peaji3alito, MOKHa BU3HAYUTH MOCIYTH 3aXHCTy, IPH peaizamii
SIKHX MOXYTh BHUKOPHCTOBYBAaTHCs jaaHi meroau. Jlo Takux mocimyr Oe3mexu
MoxHa  BimHectn —mociyrun:  «KoHdinmeHuiiiHicth Tpu  OoOMiHI»  Ta
«ABTeHTH(]IKALS BIAPABHUKAY.

IMocnyra 6e3nekun «KoH)iIeHIIHHICTh TIPH 0OMiHI» JTO3BOJISE 3a0€3MIEUUTH
3aXUCT O0’€KTIB BiJi HECAHKI[IOHOBAHOTO O3HAHOMIICHHS 3 iH(OpMAIl€0, IO
MICTHTBCS B HUX, ITiJ] 9ac iX eKCIOPTY/IMIOPTY Yepe3 HE3aXUIIEHE CePEIOBHIIIC.
Jlo peamizanii 1aHOT TOCIYT'W MOXYTb BHCYBAaTHCSl BUMOTH BiJIHOCHO ITOJIITHKA
KOH(1ICHIIIHOCTI: BU3HAYCHHS MHOXXHHU 00 €KTIB, JIO SKHX BOHA HAJICKUTH;
BH3HAYaHHSA pIBHA 3axWIIEHOCTi iH(popMalii; 3abe3nedeHHs 3aXUCTy Bif
0e3mocepeTHLOr0 03HAHOMITCHHS 3 TH(POPMAIIi€lo, IO MiCTUTBCS B 00’ €KTI, SIKUA
nepenaeTbest Ta iH. OT)Ke, BUKOPUCTaHHS CTeraHOrpaiyHUX METONIB JUIs
pearmizamii JOKyMEHTOBAaHHMX IPUXOBAaHMX KaHAJIIB 3 METOI 3a0e3NedeHHs
KOoH(DiIEeHIIHOCTI iH(pOpMAIll BiJi HECAHKIIOHOBAHOTO JOCTYIY Mia dYac ii
00po0OKH B iH(OpMAIIiHHO-TEIEKOMYHIKANIWHIN CHCTEMI, TO3BOJISIE BUKOHYBATH
BAMOIM [aHOi IIOCIAYTM 13 peali3alli€lo BUINE3a3HaYeHOI cTeraHorpadivyHoi
CHCTEMH Ta BiAIIOBIJHUX HPOTOKOJIIB.

IMocmyra 6e3nexu «ABTeHTH(DIKALIS BiIIPaBHUKA» J03BOJISE 3a0€3MIEUNTH
3axXHMCT BiJ BIJMOBH BiJi aBTOPCTBa i OJHO3HAYHO BCTAHOBHUTH HAJICKHICTh
MEBHOTO 00’€KTa MEBHOMY KOpHCTyBady, TOOTO TOH (hakT, 1m0 00’eKkT OyB
cTBOpeHHH abo BiampaBieHWH AaHUM KopucryBaueM. Jlo peamizamii gaHOl
TIOCIIYTH MOXKYTh BHUCYBATHCSI BUMOTH BIJHOCHO: ITPOLEAYPH, SIKi TO3BOJSUTH O
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OHO3HAYHO BCTAaHOBWTH, IO AaHWH 00’€KT OyB BiANpaBiIeHWH (CTBOPEHHIA)
MIEBHUM KOPHCTYBAa4eM Ta IiJTBEP/UKEHHS HAJIEKHOCTI 00’€KTa HE3aJIeKHOIO
TPETHOI0 CTOPOHOIO; BHKOPUCTaHHS IPOTOKONY, IO 3a0e3ledye MOXKIHMBICTH
OJHO3HAYHOTO IIATBEP/PKEHHSI HAJEXKHOCTI 00’€KTa HE3aJISKHOI TPEThOIO
cTopoHoto Ta iH. OTKe, BHUKOPHCTaHHS CTeraHoOrpaiyHUX METOMIB JUIs
peaiizanii MPUXOBYBAaHHS CIICHIaTbHOI, HEBUAMMOI JJIS JIFOJUHH, MITKH, IO
30epiraeTbcss B iH(GOPMAIIHOMY O0’€KTI Ta BUSBISETHCS CICIiaTbHIM
NporpaMHUM  3a0€3IeYeHHsIM, a TaKo)XX, BHUKOPWUCTaHHS BHIE3a3HAYECHOI
creraHorpagivuHOl CHCTEMH Ta BiANIOBIJHUX MPOTOKOIIB, JO3BOJISE BUKOHYBATH
BUMOTHY JAHOI IOCIYTHU.

[lix vac BHWKOHaHHA JaHOi poOOTH OyJI0 BH3HAYEHO MOMIIUBICTH
BHUKOPHCTaHHS CTeraHOrpaiYHUX METOJIB 3aXMCTy 3 METOI0 peai3alil ImociIyr
3axucTy iH(opMmalii aepxaBHMX iH(poOpMaUiiiHUX pecypciB. TakuM YHHOM,
BUKOPHCTaHHS cTeraHorpaiyHUX METOIB HA/Ja€ MOXIMBOCTI BUKOHATH
BUMOTH,  INOJO0  MOCTYyr  3axucrty iHdopmamii B  iH(popMamiiHO-
TEeJIEKOMYHIKaIli}{Hill cucremi, 1e 00pobsieThes 1H(pOPMAList 3 METOIO peasizarlii
KOMIUIEKCY 3aCO0iB 3aXWCTy B KOMIUICKCHI CHCTEMi 3axucTy iHQopmarii ado
MeXaHi3MiB 3aXHCTY B IPOIpaMHUX a00 TEXHIYHHUX 3ac00ax 3axucTy iHdopmarii.
Jo Takux mocnyr Oesmeku BigHOCATh: «KoH(ineHUiHICTE mpu oOMiHI» Ta
«ABTeHTH(]iKaLlil0O  BiANpPaBHUKa» Ha  pi3HUX  piBHAX.  Peamizamis
BHINE3a3HAUYEHNX BHMOI'  JIOCSTAETHCS TP  BUKOPHCTaHHI  MeEXaHi3MiB
creraHorpadiqHoi CHUCTEMH, BIINOBIJHAX MPOTOKOJIB Ta 11 OCHOBHHX
MTOKA3HUKIB.
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IOT-BASED ANALYTICS IN WATER QUALITY MONITORING
SYSTEM

Skarga-Bandurova 1., Krytska Y.
Volodymyr Dahl East Ukrainian National University

Water quality monitoring is an important and hot research subject because
water is essential to the health and well-being of both people and the
environment. To date, pollution of the water basin by the dumps of industrial
enterprises is taking on alarming proportions. The situation is complicated by the
lack of modern means of observation, monitoring and rapid response to changes
in the state of water basins. One of the most difficult sites for monitoring is the
river basins. A solution to the problem of ensuring the rational use of water
resources and protection of the natural environment is the development and
implementation of new approaches to water resources control and management.
In this direction, we have involved in interdisciplinary research and development
of a water quality monitoring system (WQMS) based on the IoT together with
the real-time analytical software system using set of distributed sensors.

The proposed solution implements integrated water resources management
based on the basin approach, providing an assessment of the individual
characteristics of each section of the water body; improvement of the system for
monitoring the aquatic environment - the state of surface and groundwater;
constant observation; survey and determine the state of river basins; monitoring
compliance with standards and discharge standards.

The study of water quality is carried out in different areas:

- dumping sites for wastewater and storm sewage water in populated areas,
agricultural complexes;

- places of wastewater discharge of individual enterprises, power plants,
large industrial complexes;

- places of discharge of collector-drainage waters discharged from irrigated
or drained lands;

- large and medium-sized rivers flowing into the sea, inland waters;

- boundaries of regions, territorial units, trans-boundary water bodies;

- areas of water use and adjacent areas;

- places of spawning and concentration of valuable/rare species of the
fauna of water bodies;

- places of development and transportation of minerals.

There are many parameters to detect the water quality, but monitoring all
of them will increase the workload on IoT-system and thereby influence the
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quality of analysis. So we have to choose between the wide range of parameters
and quality. Parameters that tend to be used to identify water quality include
chemical, physical and biological properties. The basic parameters being
measured for all types of water objects (rivers, lakes, transitional waters, coastal
waters, artificial and heavily modified surface waters, etc.) are:

- temperature conditions;

- transparency;

- oxygen saturation;

- salt meadow;

- oxidation;

- the concentration of nutrients.

About specific pollutants, they can be selected depending on the types of
contaminants found in certain water bodies subject to control.

Data in itself is not terribly useful. To make them understandable and
actionable additional work must be done. The WQMS based on IoT is highly
dynamic, spatially expansive, and behaviorally heterogeneous. Things are getting
more complicated due to environmental time series, in general, are complex and
hard to model. They are fraught with highly non-stationary, highly non-linearity,
with many changes in their dynamics and numerous outliers, anomalies, gaps,
etc. For example, if we look at common water quality indicators (see Fig. 1) and
calculate points for each parameter, one point every ~5-15 minutes gives us
30,000-100,000 points per year per signal. It is an immerse amount of material.
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Fig. 1. Examples of water time series data

These issues have opened a vast number of opportunities in expanding data
mining, machine learning and other techniques. These techniques include a
broad range of algorithms applicable in different domains and enable to find
patterns and new insights from data.

IoT-based water quality monitoring systems can be highly successful but
they require intensive monitoring, control and management. To get a good
solution, many issues and tasks must be solved, among them:
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1) cost of the IoT solutions (initial costs, cost of [oT enabled sensors,
instruments and technology for real-time monitoring and storage to the
cloud or remote centers for analysis);

2) interoperability of the devices from different manufacturers or even
from a single brand with different protocols;

3) availability of reliable electricity and mobile internet to the WQMS;

4) security issues (the absence of a secure and properly encrypted network,
the adoption of IoT could lead to security challenges and
vulnerabilities);

5) lack of highly qualified specialists in setting up and maintaining
systems.

In future we plan to address these challenges, expand the knowledge base

for multidisciplinary research on IoT systems and to provide prerequisites for
practical use of these devices for industrial and municipal water monitoring.
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DISTRIBUTED LEDGERS AND SMART GRID SECURITY
Kotsiuba 1.

G.E.Pukhov Institute for Modeling in Energy Engineering National Academy
of Sciences of Ukraine

Energy security is a concept that ensures the reliability of energy sources
provides sufficient energy at an affordable price and prevents harmful
environmental influences. To date, there are several approaches to addressing the
security challenges of energy infrastructure objects, which are based mainly on
passive methods of protection, while intelligent energy networks or Smart Grids
technology combines new active elements. Smart Grids are closely linked to the
use of modern information and communication technologies and include
different types of distributed energy resources that allow more flexible network
utilization. The state of these systems will constantly change, and to create an
effective system of protection, new demands and challenges need to be taken
into account.

To ensure security and safe operation of the energy infrastructure, the
structure and basic architectural components of a decentralized platform for
processing data from geographically dispersed networks are developed. The
proposed solution is a decentralized transactional platform based on the
distributed ledger technology (DLT) adapted to the smart energy sector, it
contains the infrastructure of measuring instruments, technology of distributed
generation, demand management and so on. In addition to financial transactions
in the energy market, the technology can be expanded to fulfill the tasks of
finding and identifying cybercriminals.

The platform provides compute nodes. In fact, each node is a computer
server running Windows Server 2016 or Red Hat Enterprise Linux, which uses
"Energy Core". The whole network is divided into subnets or side chains.

The system consists of four types of nodes:

e complete nodes deployed at major energy infrastructure facilities, such
as power plants;

e lightweight nodes that generate operations that contain certain
information, that is, operator authorization, emergency shutdown, and network
frequency. In other words, any event forms a transaction that is transmitted to the
full node of the network segment, forms transactions in the block and sends it to
the main flowchart. The global node stores data only on its website, sometimes it
is partially saved, since the annual volume is about 60 TB.
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e side chains, which are used to divide the entire network into parts,
reducing the amount of information to be stored. Each network with the same
devices with the SCADA system has its own connection (data / logs) and saves
the data on user login registration, device registration in the network, device
events and device data.

e energy core is a set of software for managing transactions and storing
information. It performs the functions of receiving and verifying transactions,
and then generates an encrypted block, signed by a private key, which is sent to
all the same nodes for confirmation and storage in its data warehouse.

Each element of the deployed infrastructure, blockchain nodes, as well as
components of the intelligent network is a potential source of information.

We define four maturity levels combination of distributed registry
technology and smart grids.

Level 0: Development and implementation of standards. This is a start level
that requires the development of theories, testing in research laboratories.

Level 1: Data collection. On this level, basic functionality is performed. It
includes collecting information from smart devices and recording it in the
blockchain. For realization this level we need to have developed communications
infrastructure and execution of level 0.

Level 2: Micropayments. Here selling the consumer of excess energy into a
shared network is performed. Conditions 0 and 1 should be met. Governmental
support is also needed.

Level 3: Controls. On this level directed electricity sales is executed. It
assumes launching decentralized energy exchanges and needs fulfillment of
conditions 0, 1, 2.

According to the results of the research, it was concluded that the joint use
of distributed ledger technology and smart grids can solve the following global
problems of the energy industry:

1) Reliable supply of electricity to consumers and forecasting the main
system malfunctions of power systems in order to prevent catastrophic
consequences;

2) Management of electrical networks at all levels of energy distribution
and automation of electricity consumption through the Internet;

3) Decentralization of the energy market and the introduction of optimal
energy distribution systems by expanding alternative energy.

This, in turn, will provide the following security benefits: it will allow
creating a single common information space for investigating incidents in
intelligent energy systems, all data will be valid (they will not be replaced), all
network devices will be authenticated, attacks like GPS Spoofing will be very
expensive for an attacker, the information environment will be as transparent as
possible.
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JNESIKI OCOBJIMBOCTI IPOTPECUBHUX BEB-OIATKIB
(PWA)

Hlep6akos €.B., LllepoakoBa M.€.
Cxionoykpaincokuii Hayionanvnuil ynieepcumem imeni Bonooumupa /lansa,

[porpecuBuuii BeO-nomxatok (Progressive Web Application — PWA) - 1ie
BeO-CaliT, SIKWH pO3pOOJICHHH 3 BHKOPHCTaHHSIM Cy4YacHHX TEXHOJOTIH, SKi
poOMNsITE  HWOro TIpeAcTaBeHHS B MOOUIBHMX NPUCTPOSX 1 HACTIIBHUX
KOMITIOTepax HabaraTo KpalluM 1 3pydYHIIIMM, HDK 3BHYaiiHMN BeO-calT [1].
PWA - rtepmiH, sikuii Bu3Hauae HaOip mnpuHOMIB, sKi CIpsSMOBaHI Ha
BHUKOPHCTAaHHS 1 PO3BUTOK HAWKpamoro JAOCBiy B po3poOIli BeO- i HACTIIBHUX
noxatkiB. [IporpecuBHi BeO-10aTKM B TENEPILIHIN Yac ONTUMI3YIOTHCS JI0 TaKOl
MipH, IO NPamioOTh HE TipIle CHeNialbHO PO3POONEHHX Ui KOHKPETHOTO
MPUCTPOIO (HATUBHMX) JOJNATKIB, MPOINOHYIOYM HACTYITHY (DYHKIiOHAJIBHICTB:
MATPUMKY aBTOHOMHOTO pEKHUMY poOoTH (poboTa 06e3 Mepexi), HIBHAKE
3aBaHTAXXECHHs, MepexeBy Oe3reKy, reHepanito push-nosizomiens. Ha BigMiny
BiJl epeciuHUX BeO-CalTiB, NPOrPECHBHI BEO-JOAATKH, TaK caMO SK 1 HaTHUBHI
JIOAATKH, MalOTh peaJliCTUYHHN, MOBHOCKPaHHUH iHTepdelc KopHucTyBada 0e3
URL-naneni. KopoTrko posrissHeMo OCHOBHI kommoHeHTH PWA, crpoinena
cXeMa B3aeMOJIif MiXk SIKUMH NIpe/ICTaBjIeHa Ha puc. 1.

—

Kem

>

il

HJoaator Cepsic-Bopkep
IaTepHer

Puc. 1. Cxema B3aemoii Mi>k KomoneHramu PWA

Cepsic-Bopkep (Service Worker). CepBic-BOpkeprd € KIIOYOBOIO
TEXHOJIOTI€0, sKa 3a0e3rneuye BUKOPHCTaHHS IIPOrPECUBHHX BeO-II0AATKIB B
MoOinmsHOMY IHTepHeri [2]. CepBic-BOpKepH MO3BOJISIOTH KEIIyBAaTH PECYpCH i
00pob6msATH push-mOBiIOMIICHHST - JIBI OCHOBHI BiJIMiHHI PHCH, KOTpi [0
TENEepPilIHFOr0 YaCy MOTJIM BUKOPUCTOBYBATUCH TUIBKU B HATUBHUX JIOAATKaX.

CepBic-BOpKep € MpPOrpaMHUM IPOKCI MiX BeO-CTOPIHKOIO i MEpexero,
SIKMH TIEPEXOILIIOE Ta KEUIye MEPEeKeBl 3alMTH, CTBOPIOIOYHN HEpIe Ta ITONAIbII
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HAIlOBHEHHS JUIS aBTOHOMHOI poOotu moxatky. Bci 3amurm Opaysepa inyTh
4yepes cepBic-BOpKep.

Bynyun B okpemomy mnororii, cepBic-Bopkep He Mae goctyny 10 DOM i ne
Mae jgoctymy g0 APl JOKagbHOrO CXOBHWINA, a MOXE 3BEPTATHCS TITBKH JO
OCHOBHOT'O ITOTOKY 3a noroMoroio APl moBigomiens kanamdy. 3 mporpaMmHoi
TOYKH 30py CEpBIiC-BOPKEp TMpEACTaBisie CO0OKW javascript-daiin, —skui
IAKITIOYaeThest 10 BeO-cTopiHku B 1i html-xoni. B mpomy daiini po3podHuk
BH3HAYAE JIOTIKY pOOOTH 3 3alMTaMu, IO HAIXOMATh, Ta IHIIYy 3OBHIIIHIO
(YHKI[IOHAJIBHICTD JOAATKY.

Mporoxon HTTPS. Jlna naniitnocti PWA Bumarae, mo0 Bci pecypcu
caiity nepenasaiucs 1o nporokory HTTPS. Tlpu npomy € kputinuamumM, mob Ha
caiiTi He 0yII0 MOCHJIaHb HA HE3aXHUIIEHI PecypcH - Opay3epH B IIbOMY BHITQJIKY
MOXYTb HE IOKA3yBaTH BEO-CTOPIHKH.

O6os0oaka mpomatky (App Shell). O6omoHka momaTKy - Il MiHIMaJbHI
HTML, CSS i JavaScript BizyansHoro intepdeiicy KopuctyBaua, SIKUi B pexXuMi
aBTOHOMHOTO PEXHMMY 3 TIONEPEIHIM KEIIyBaHHAM MOXKe 3a0€3MeUnTH MIBUAKY i
Ha/liiHy poOOTY KIIIEHTIB NPH HOBTOPHUX BiABiAyBaHHsIX. OOOMOHKA TOJATKY HE
3aBaHTAXYETHCS 3 MEPEXI IIPH KOXKHOMY BiJIBiZlyBaHHI KOPHCTYBaueM; 3 MepexKi
3aBaHTAXYETHCS TUIBKHM JMHAMIYHUH KOHTEHT.

Jlmst OMHOCTOPIHKOBUX IOMATKIB, sKi 0a3yroThcs Ha JavaScript, Taka
000JIOHKA JOJAaTKy - Iie OakaHWH MiAXij, SKWi TMOKJIaaeThCsl HA arpecHBHE
KEIIyBaHHs pecypciB 0OOJIOHKH CEpBic-BOPKEPOM, IO 3a0e3Ieuye OnTuMaibHe
(YHKIIOHYBaHHS BCHOTO JomaTKy. Ilicms 1hOro JWHAMIYHHHA KOHTCHT
3aBaHTAXYEThCS JUI KOXKHOI CTOPIHKHM 3 BUKOpHCTaHHSIM JavaScript. O6ononka
JIOAATKy KOPHCHA JUIsl IIBUIKOTO BijmoOpakeHHs Ha ekpaHi mouaTkoBux HTML,
CSS Tta JavaScript mpu BiacyTHOCTI 3B'SI3Ky 3 Mepexero. [Hakme Kaxydd,
000JIOHKA JIONIAaTKy CXO)Ka Ha MaKeT KoMy, SKHH MNyOJNKyeTbCcs B Marasui
JIOJIATKIB TIPU CTBOpPEeHHI HaTWBHOro nomatky. Lle ckemer Ul momaTtky i #oro
OCHOBHUX KOMITOHEHTIB, HEOOXIAHUX IJISi TOro, MI00 MpPOBECTH MOYATKOBUH
3aITycK, MBHIIIE 3a Bce, 0€3 IaHMX.

Mamnidect nonatka (App manifest). Manidect momatka - e JSON-daiin,
SKMH  BHUKOPHCTOBYETbCS JUIA HaJaHHS TPUCTPOIO  BIJOMOCTEH  Tpo
XapaKTepPUCTUKU TIPOrpecuBHOro BeO-goxatka. [locmnanHs ©Ha Manidect
JIOMAETHCS B 3aT0OJIOBKU BCiX CTOPiHOK BeO-caiiTy. Maiin MaHidecTy noBigomisie
MIPUCTPOO 1H(POPMAIIiF0 PO MPOTPECUBHUIN BEO-A0AATOK: IM'SS Ta KOPOTKE iM's
JIOAAaTKy, pO3TallyBaHHA 3HAuYKiB pi3zHUX po3MipiB, URL-ampecy 3amycky
BiJTHOCHO JIOMEHY, OpPI€HTAIIi}0 IPUCTPOIO 38 3aMOBUYYBAaHHSIM, EKpaH-3aCTaBKY.

Push-noBinomiennsi (Push Notifications). Ile Mexani3M, 3a 10OMOMOror
SIKOTO CepBep Bimmpasise iH(OPMAIIO CepBIC-BOPKEPY, a CepBiC-BOpKep
mokasye iHdopMmariito kopuctyBauy. OCKUIBKH CEpBiC-BOPKEpU TPAIFOIOTH
HaBITh TOMI, KOJIM JIOJATOK HE IPAIfO€, BOHU MOXKYTh IPOCIYXOBYBATH MOTOYHI
noAii i Ha/laBaTH MOBIJOMIIEHHSI KOpUCTYBadaM ab0 OHOBJIIOBATH CTaH JOJATKY.
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Push-mopii iHIIIIOIOTHCS CEPBEPHOIO YACTHHOIO JToJIaTKa depe3 push-cepsic
Opay3epa MOAIOHO 1O TOro, SIK 1€ POOHMTHCS NMPU BUKOPHCTaHHI IaTGopmMu
Firebase. 3apa3 mne HalimomymspHima TtexHomoris PWA, skorwo HaiOiibIe
3JI0BXXKMBAIOTh - 334 OCTaHHI KiJIbKa MICSIIB 3pociia 0arartopa3oBo KiJIbKICTh
CalTiB, 3aXOAT4YM Ha SKi B EPIIy Yepry NOTpiOHO IIyKaTh KHONKY «biokyBaTm»
Y BIJITOBI/Ib Ha MPOIO3HUIIII0 OTPUMYBATH HAWCBIXKIIIl HOBUHH.

Ha 3akiHueHHS ciif 3a3HaYWTH 1€ OAHY JyXX€ BaKIMBY BIACTHBICTh
MIPOTPECUBHUX BEO-J0AATKIB, SKa IOBHICTIO BiJOKPEMIIIOE 1X BiJ] HATHBHUX
JOAATKIiB: i nomupeHHs PWA ix He 00OB'S3KOBO po3ropTaTtd B MarasmHax
nmonatkiB, Takux sik Google Play i Apple App Store [3]. Lle xirodoBa mepesara,
OCKIJIbKM MarasuH JIOaTKiB KOPUCHHUH, SIKIIO JIOJaTOK B HBOMY JIOCSODKHHUH JUIst
KOpHCTYBayiB, IO, SK IMPaBWIO, BipHO Tinbku mist 1 - 2% BciX nomatkiB y
MarasuHi. [IporpecuBHi BeO-JOAATKH 3HAXOIATHCS 3a JIOMIOMOTOIO ITOIIYKOBHX
JIBIDKKIB, 1 KOJIM KOPUCTYBa4 JOOWPAETHCS JIO CAalWTy 3 MOXIMBOCTSIMH PWA,
Opay3ep 3amuTye KOpUCTyBaya, Yd XOue BiH BCTAHOBUTH JIOJATOK Ha JAOMAIIHIH
ekpan. lle cepiiosHa miepeBara, OCKIIBKH JI0 Oyab-sikoro PWA Moxke
3aCTOCOBYBATHCSl 3BHYaiiHa TMOIIyKoBa onTuMizamis caitie  (SEO), 1o
MIPU3BOJUTH J0 HabaraTo MEHINOi 3aJIeKHOCTI BiJ OIUTa4yBaHOT'O NPHUIOAHHS 3
Mara3uHy nonmatkiB. He mepeOyBaroum B MarasuHi, HE MOTPiOHO NPOCUTH
nmo3Bonry Google ab6o Apple, mo6 mnpomaBatu PWA 06e3nocepenHno
KopHcTyBauaM. Kpim TOro, OHOBJEHHS Ui OJaTKa MOXKHA BHITYCKaTH, KOIIU
3ax04eThcsl, 0e3 HeoOX1THOCTI MPOXO/PKEHHSI CTAHAAPTHOTO TIPOIECY CXBAJICHHS
tux ke Google abo Apple, sIKUif € THITOBUM ISt JIOJMATKIB 3 Mara3uHiB.

Jlitepatypa

1. Love C. Progressive Web Application Development by Example / Chris Love. -
Birmingham : Packt Publishing, 2018. - 458 p.

2. Zlatkov A. How JavaScript works: Service Workers, their lifecycle and use cases
[Enextponnmii pecypc]. — Pexum mocrymy: https:/blog.sessionstack.com/how-
javascript-works-service-workers, 2018.

3. Firtman M. Play Store now open for Progressive Web Apps [Enexrponnnit pecypce]. —
Pexmm JIOCTYITY: https://medium.com/@firt/google-play-store-now-open-for-
progressive-web-apps, 2019.
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NIATPUMKHU PIIHNEHDB ITPU KEPYBAHHI IT IPOEKTAMHU
JIngap B. O., JIugap E. K., Tarapuenxo E. C.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

lanyssp iH(opManiiHUX TexHONOriH HOTpedye OcOoOIMBOTO MPOEKTHO-
KEPOBAaHOI'0 MiAXOAY JI0 BCIX CTail KMUTTEBOTO IMKIY MpoekTiB. OJHOYaCHO,
Taki NPOEKTH € HAWOINBII PHU3MKOBAaHMMH iHBeCTHHiIMHU. [lo TOKa3HHKaM
Garateox gociimkeHb Standish Group, iMOBIpHICTH YCIIIIHOIO BHKOHAHHS Ta
BrpoBapkeHHs1  (cynpoBomkeHHs) [T mnpoexty menm HiK 50%. Opnnak
€KOHOMIYHI ITOKA3HUKH ITiJIPHUEMCTB, [0 BUKOHYIOTH 3aMoBieHHs B IT cdepi B
YMOBaxX >OpPCTKOI KOHKYpEHIIi MOBMHHI MaTu yCHIIIHICT He Hmkde 75%.
Vkpaina 3aiimae 73 wmicue 3 166 kpaiH 3a jgaHumH International
Telecommunication Union npu OOH. Taxuii HU3bKH MOKa3HHUK B IIEPLIY YEPTy
0a3yeTbCsl Ha HU3BKOMY DpIBHI IIATPUMKH YIPaBISIHHS —PU3UKAMHM, IO
BHUHMKAIOTh ITpY po3po0d1i Ta BripoBapkeHHi IT npoekTis.

[Tpu npuiiHATTI pinieHp moa0 epeKTUBHOCTI Ta HaAiHHOCTI, EKOHOMIYHOT
JIOLJIBHOCTI  PO3POOKM Ta BIIPOBA/PKEHHSI IMPOEKTY MOTPiOHO BpaxoBYBaTH
6arato pi3HOMaHITHHX ITApaMETPiB, TAKUX SIK: Pi3HUH piBeHb 1H(YOPMOBAHOCTI
KOMaH/IM PO3POOHMKIB, iX NpodeciiiHOi MiArOTOBKH; CKJIAIHICTh NPOEKTHUX
KOMITOHEHTIB; HEBHM3HAYEHICTh YMOB BHKOHAHHS IPOEKTIB; CHEHU]IKY
MPUKIIAIHOI Taly3l NpoekTy (MOXIIMBICTD MOJIETIOBAHHS, Ta OIEPYBaHHS
JAHUMH Pi3HUX (POPMATIB), CEPEIOBUINA PO3POOKHM Ta 3aCTOCYBaHHSI, PiBEHb
3pijoCTi Oi3HEC-TPOIECiB opraHi3alii po3poOHHUKa Ta Oarato iHmmX. OcoliuBi
TPYIHOIII BHHUKAIOTH IPH OLIHII PHU3MKY PO3POOKM Ta IPOIeCy NPHUHHATTI
pIlIEHHS IO /0 OKPEMHX YacTHH Npolecy 3a0e3neyeHHs! >KUTTEBHX LUKIIB
npoekTiB. Lli TpygHOIII MOXJIMBO OOIPYHTOBaHO Ta 00 €KTHBHO YCYHYTH 3a
JIOTIOMOTOI0  pO3po0KM  Mofesei, MeToniB Ta iH(OpPMaIiifHOi TeXHOJIOrii
MATPUMKH pilieHs npu ynpasimindi [T npoekramu.

[porionyeThCs BUPIMINTH KiTac 3a/1a4 110 po3poOIli TaKoi TEXHOJIOTIi:

— po3poOka MeTofiB (hopMaltizaiii MpoIecy pPOo3pOOKH TPOCKTIB, IO
0a3yroThCcsl Ha (pparMeHrallii OKpeMHUX €TalliB MPOEKTY, II0 MOXYTh
XapaKTepU3yBaTHCSl B3aEMOHE3AJIC)KHUMHU  HACIIIKOBO-IPUYMHHUMHU
3B’ 3KaMH;

— po3poOka Mozeneld Ta MeTomiB OOpoOKHM iH(pOPMALIHHNUX MOTOKIB,
KpHUTEpiiB, IO XapaKTepHI /O OKPEeMHUX IOKa3HUKIB PHU3UKY, SKi
JIO3BOJISIIOTh BU3HAYMTH KUIBKICHI 3HaYSHHS IUX MOKA3HHKIB, AOBipdi
IHTEpBaJIM Ta SIKICHI TOKa3HUKA KPUTEPiiB MOCSATHEHHS LiJIbOBHX
(GYHKIIH BU3HAYEHHS OYiKyBaHUX Ta MOXJIMBHX HACHIJKIB TEPEXO/iB
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craHiB iH(]onoriyHOi Momeni eBoMIONii MPOEKTy Ha BCIX CTaisx
KHUTTEBOTO IIKITY;

— po3poOka I1H(POPMAINIWHOI TEXHONOTii Ta KOMIIO3WINi MPOrpaMHUX
3ac00iB MATPUMKH PIllIeHb LIOJI0 YIPABISHHS PU3UKaMHM TPOEKTY, SIKi
JIO3BOJISUT O BTUIMTH OMMCaHI METOJM Ta 3AIMCHUTH IOIIYK HAHOUIBII
palioHANBHUX pillleHb Ta 00J1acTi peastizamii po3po0IIOBaHUX MPOEKTIB.

[ndomnoriuna mozmens eBomoLii MpoekTy 0a3yerbesi Ha rpadi craHiB
MPOCKTY Ta MEPEeXOIiB MiX CTaHAMH, IO BiTOOPaXKAIOTH 3B’SI3KU TOMIA Ta
OKpEeMHUX 3aBJlaHb PO3POOOK, SIKI NMPHU3BOAATH IO 3MIHM cTaHy npoekTy. Cami
CTaHU TIPOEKTY «3aXYIOTHCSl» Ha0OpOM IapaMeTpiB, IO BiJIOOPaXYIOTh
KUTBKICHI Ta SIKICHI TTOKAa3HHWKH BiJIIOBITHOCTI JIO IUTBOBUX (DYHKINH PO3POOKHU.
OCHOBHOIO 3aj]ayel0 MOJENIOBAaHHS Ta METOMIB 00poOKu iH(popMaIiitHuX
MOTOKIB € BH3HAYEHHS BIANOBIJHOCTI TaKMX IIOKa3HHWKIB IPUHHATHAM
KpHUTEepiaJIbHUM 3HAYEHHSIM PU3HKY BTpAT Ta MPUOYTKIB.

[Toka3HUKHM PU3WKY OTPUMYIOTHCS 3aBJSKH HE TUIBKM MeEToaM 0OpoOKH
CTOXaCTUYHHX JaHHX, aje d MeTolaMH KiJIbKiCHOI 00pOoOKH, TakuX SIK «JepeBa
BigmMoB» (FTA) ta «uepes moxiit» (ETA). [IpunmycTnmMo TakoX BHKOPHCTaHHS
PAHTOBHMX Ta HAMIBSIKICHUX METOMIB 3a JUIS BU3HAYCHHS BiPOTIIHOCTI BiJIMOB
MIPOrPaMHOr0 3a0C3MEUCHHS, OJHAK TUTHKH 3a YMOBHU JIOCTATHBOI HAJIHHOCTI
CTOXaCTHYHHMX BXIJIHMX JIAHUX OTPUMAaHUX TIpH  Bepudikamii OKpeMHux
MIPOrpaMHHAX MOJYIIIB.

BucHoBxu:

— BIIPOB/DKEHHS iH(QOpMAIiifHOI TeXHONOril MIATPUMKH pillleHb NpU
yIpaBiiHHI pU3UKOM po3poOKkH IT npoexTiB A03BOJISIE€ 3HAYHO MiIHITH
KOHKYPEHTOCIIPOMOJKHICTh OpraHi3allii, Mo BiJHOCATHCS J0 PO3POOOK
B IT cdepi;

— 3aBASKM MOJEISIM Ta MeToAaM oO0poOku iH(opMamiiHUX MOTOKIB
MOXIJIUBA ONTHMIi3allisl pillleHb B YMOBAaX HEBH3HAYEHOCTI.

Jlitepatypa

1. AnexceeB B. I. Ominka MOTEHIIIHHOI yCHIITHOCTI BEO-TIPOEKTy Ha eTari HedopMalb-
HoI roctaHoBKH 3aBraHHs / B. I. Anekcees, K. A. AnexceeBa // 10-ta Binkpura Hay-
kxoBa koH(pepenmis IMPH: 36ipank matepianiB Ta mporpama KoHgepertii [«PSC-
IMFS-10»], (JIsBiB, 17—-18 TpaBrs 2012 poky) // Hamionansauii yHiBepcnuTeT «JIbBiB-
cpKa moniTexHikay. — JIpBiB : Bun-Bo HamionansHoro yriBepcurety «JIbBiBCBKa IM0-
nmitexHikay, 2012. — C. 111 —112.

2. Kononenxo, 1. Pazpabotka meToza aHamm3a HHGOPMAIMH JUIS BEIOOpa ONTHMAIEHOH
MeTononorun ynpasneHus npoekroM [Tekcr] / 1. Kononenko, A. Xapaswuii // Boc-
TouHO-EBponeiickuii xxypHan nmepenoBbix TexHomorui. — 2012, — T. 1. — Ne 13 (55).
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3. Bepxo A. IO. MonenroBaHHsS ceMaHTHKH HEOAHOPITHMX iH(GOPMALiifHUX pecypciB Ha
ocHoBi Meramannx / A. FO. Bepko, K. A. AnexceeBa // InTenexTyansHi cHCTEMH TIPH-
HHATTS pillleHb 1 MpoOjeMn O00YMCIIOBATIBHOTO iHTENeKTy: Marepiany MiKHapoxHOI
HayKoBoi KoHpepenii. — Xepcon : XHTY, 2012. — C. 33 - 35.
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Xapkis: HTY ”XIII”. — 2013. - Ne 3 (977). — C.71-83
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ABTOMATHU30BAHA BUMIPIOBAJIBHA THOOPMAIIMHA
OIITUYHA CUCTEMA

Pazanues O.1., Xopomyn I'.M., Pazanuen A.O.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

CrpaTeriyHiM HanpsIMKOM HayKOBO-TEXHIYHOTO IPOTPECy € CTBOPEHHS
KOMIT'FOTepHOI  iHpopMamiifHoi TexHomorii [1] 1  KOXHOrO HampsMy
Ma0OpaTOPHUX JOCTI/DKCHb, WIO 3a0e3MEYWTh WIBHIKICTH Ta HAIHHICT
OTpUMaHMX JIaHUX, 10 BHUKOPUCTOBYE iHQOpMaIiiiHI pecypcu Ta
aBTOMaTU30BaHy BHUMIpIOBaJbHY  iH(popMauiiiny cucremy. CTBOpeHHS
aBTOMaTHU30BaHOI BUMIPIOBAJIbHOI iH(popMariiHoi ontuaHoi cuctemu (ABIOC) e
aKTyaJlbHUM 3aBJaHHSIM Ta 3a0€3MeYHTh PO3BUTOK BCIX HANpPSMKIB HayKH,
TEXHIKM Ta KOMEpIii, [0 BUKOPUCTOBYIOTH MPOCTOPOBY CTPYKTYPY JIa3epHUX
TIOJIB.

Jo ¢ynkuiii ABIOC BimHOCsTE: 30ip Ta aHawi3 JAaHHUX, 30epiraHHs Ta Io-
myk indopmarii, 3axXucT Ta nepefady iHgopmamnii 1070 XapaKTepUCTHK JIazep-
HOTO BUIIPOMiHIOBaHHS. Po3risiHeMo MeToau 300py Ta aHami3y JaHUX y BUTIISII
ONTHYHHX 300pakeHb. OTpUMaTH po3paxyHKOBE ONTHYHE 300pa’keHHS IS Ja-
3€pPHOI0 MyYKY, 1110, MPOKIIIOB KPi3b CYKYIHICTh ONTHYHHUX €JIEMEHTIB, MOXKHA 32
JorroMororo inrerpana Kipxroda:

A(xl,yl,z)~”Ao(x,y)exp(@'o(x,y)+if(x—x1,y—y1))dxdy » (D)

ne Ay(x,y)- moyaTkoBa amIUNTY[a B IUIOWMHI JudpakuiiiHoro enemeHry XV,
®y(x,y) - mnoyatkoBa (aza B IUIOMMHI JUGPAKIIHHOTO ENeMEeHTY,
f(x=x,,y—y,)- bynkuia onucy nudpakuiiiHoro sBuIa, IKe CHOCTEPiracThes
Ha BIJICTaHi z BiJl eKpaHy Ha IUIOIUHL XY, .

Jnst  miHIAHO-TIOJSIPU30BAHOTO  CBITIA  ONTHUYHE 300paKEHHS  Mae
iHdopMamiifHi napaMeTpu: IHTEHCHBHICTH Ta (a3za Iydka; ineHTH]ikyroui
rapameTpy: JOBXKMHA XBWJII JIA3€PHOTO BUIPOMIHIOBAHHS, Pajiyc IMEpeTsHKKU
My4yKa, TOYATKOBUH po3mofin a3 Ta IHTEHCUBHOCTI MydKa; a TaKOX
CTPYKTYPHHUI ITapaMeTp — BiJICTaHb CIIOCTEPEXKEHHS 300payKeHHsI BiJl BUX1IHOTO
BiKHa Ja3epa z.

Po3rnssHeMo po3mofisl  iHTEHCHMBHOCTI Ul KBa3i-IUIOCKOI XBWJII, IO
MpOHIIIIA Kpi3b NOABIMHUN (ha3oBuil KIMH (puc. 1a), XapakTepHy YaCTHHY L[LOT'O
300paxenHs (puc. 10), mepepi3 yepe3 LEHTp KOOpAMHAT OCTAaHHBrO (puc. lc).
[IpoHopMyeMoO oOTpuMaHi JaHi JUIs I1HTEHCHMBHOCTI, TakMUM YHHOM, 100
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EKCIIEPUMEHTAJIBHAX 300pakeHb, OTpUMaHMX 3a joromoroio I133-kamepwu.
[IpoBeneMo TpymyBaHHS OaHWX 3a JOIMOMOIOI0 BapiariitHoro psmy [2], mo
MOKa3ye SKMM YMHOM 4YHCJIOBiI 3HaueHHs iHTeHcuBHOcTi Big 0 mo 255
ITOB’s13aHi 3 iX TIOBTOPIOBAHICTIO cepen 6732 3HaYEHB TS PO3IOALTY Ha PUCYHKY
16. Bapiamiiina xpuBa (puc. Ir) MICTHTh MakCUMyM NOONHM3Yy IIEHTpa, Mae
HE3HaYHy acHMETpil0 Ta TaKi 3HAUYEHHS CTATHCTHYHMX IapaMeTpiB: CEpeIHE
apudmeruune - 139,77674, mona, abo HaiOinbIm BiporimHe — 142, cranmapTHe
BimxmnenHs - 54, 83077. KpuBa po3noairy BapiallifHOTO psSIy Ma€ BHCOKY
BY3bKY BEpUIMHY, LIO CBIIYMTh HPO CKYMYEHHS 4YacTOT B CEPeAWHi, IIPO
TUIIOBICTh Ta HaAiHHICTH cepenHbOi. Takuil CTaH B CTATHCTHII HA3HWBAIOThH
MO3UTHBHUM ekcliecoM. CepenHe apudMeTHIHE MEHIIe MOIH, TO KoeillieHT
acuMeTpii Oyne 31 3HAKOM MiHYC, 10 03HAYAE JIIBOCTOPOHHIO aCHMETPilo, TOOTO
JIiBa yacTWHA KPUBOI JIOBIIA 32 MpaBy (puc. 1r).
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Puc. 1. Po3noxin inTeHCcHBHOCTI y mudparoBanomy 1odi (a), pparmMeHT po3nomiisy
IHTEHCHBHOCTI u1st 00poOkH (0), mepepi3 po3noaiTy iHTeHCHBHOCTI tiHi€er0 Xx=0 (B),

BapialiifHa KpHUBa 3aJISKHOCT] KiTbKOCT] TOYOK Bifl BEIMYMHH IHTEHCHBHOCTI (T),
KyMYJISITH IJ1s TIepepisiB iHTeHcHBHOCTI 1, 2, 3 Ta Beboro nons 4 Ha ()
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[obynyemo kymymsita (puc. 1)1) IIISIXOM MOCTIOBHOTO JOAaBaHHS 9aCTOT
B HampsMKy BiJ TepImIOro Kiacy A0 KiHIM BapiamifHOTO psiay Uit TPbOX
repepiziB Mydka Y370BX OCl y: reprua JiiHist - 1, cepeqs - 2 Ta octaHHs - 3, a
TaKOXK JUIS TOBHOTO 300pakeHHS — Ounbln riaamy kpuBy - 4. [TomiTHO, 1m0
KpuBa - 2 Mae OutbIl BUpasHy (opMy, 3aBASKH TOMY, IO NPE3EHTYE TOJE 3
MaKCHMAaJIbHOIO 1HTEHCHBHICTIO. 3a rpadikoM MOXXHa BU3HAYUTH Me[iaHy, 10
JUTSI TIOBHOTO PO3MONLTY CKiamae — 142,

Hanani nimanyeTbest AOCTIANTH CTPYKTYPY JA@HHUX Ta IIEPEBIPUTH HACKIIBKU
Y3TO[UKYIOTBCSL  OTPUMaHi  CTaTUCTHYHI ONHMCH  TEOPETHYHUX JaHUX 3
eKCIIEpUMEHTAJIbHUMH ~ ONMCaMH  3a  KpurepismMu 3roaum  Ilipcona Ta
Komnmoropoga.

Jlitepatypa

1. M.3.3ryposckwuii, l.I.KoBanenko, B.M. Mixaiinenko, Berym 1o koM roTepaux iHDO-
pMaliiHIX TEXHOJNOTiH, HaBY. mociOHMK.- K.: Bun-Bo €Bporneiickkoro ya-Ty, 2002.-
265 c.

2. B.B. Jlymees, lOpuandeckast craTuCTHKa. 2-€ H3., mepepad. W MOM., ¢ u3M. - M.:
IOpucrs, 2007. — 394 c.
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3AKOHOMEPHOCTH PA3BI/ITI/I$IJ/IH(I)OPMA]_[I/IOHHOI71
KOMIIBIOTEPHOU CETH

Tarapuenko 3.C.

Bocmounoykpaunckuii HayuoHabHBLI yHUGEPCUmMem umenu Baaoumupa

Hansa

OnHoi#t u3 obnactedl mMpUMEHEHUs] HH()OPMAIOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH  SBJISIOTCS  IIOOAJbHBIC KOMIBIOTEpHBIC ceTh. Haumbomee
pacnpoCcTpaHEHHOW W MAacCOBOM KOMIBIOTEPHOM CeThio sBNsAeTCS VHTEpHET, B
KOTOPOH OCHOBHBIC IIPOLIECCHI CXOXXH C SBOJIONUEH B JPYrHX CHCTEMaXx.
VIMeHHO TTO3TOMY BBISBICHUE 3aKOHOMEPHOCTEH pa3BHUTHS WH(POPMAIMOHHON
KOMITIbIOTepHOUW ceTu HHTepHeT, ee MNpWIOKEHUN SBISETCS aKTyaJbHOU
npobsiemMoit putocodru HAyKN M TEXHUKH.

OpueHTHPYsICh Ha TIOCTAaBJICHHBIC 1M M 3aJadd, a TakkKe Ha
BO3MOXXHOCTH B COOpe MAaTepualioB, MBI OIUPAINCh HA JIUTEPATyPHBIH,
CPaBHUTCIBHBIN,  CTAaTUCTUYECCKUA  MeToAbl.  lcrmomb3oBamu  METOJEI,
OCHOBaHHBIC Ha CHCTEMHOM TIOJXOJIC: CHUCTEMHO-CTPYKTYPHBIH aHau3,
MIPOrPaMMHO-IIEJICBOC TUIAHUPOBAHUE, WH(POPMAIIMOHHOE W MAaTeMaTHYECKOE
MOJICITUPOBAHUE.

BHecenne mr00BIX WM3MEHEHUH B CpEJICTBA TOCTPOCHHUS CeTeil TpeOyroT
CJIMIIIKOM MHOTO pa0oOThI, JOPOro, JOIr0 IO CPOKaM M HEBO3MOXHO 0€3
MIPUBJICUCHUSI TPOU3BOAMTENA. Hemnb3s rapaHTHPOBaTh, 4YTO IPOrPAMMHO-
armapaTHBIC CPEJICTBA MTPOU3BOUTEIS COEPIKAT TOJIBKO TY (PYHKITMOHAIEHOCTH,
KOTOpas OIHCaHa B INTAaTHOM JOKYMCHTalluM. B KOMIBIOTEPHBIX W
TEIEKOMMYHUKAIIMOHHBIX CETSX CHUTYaIlUsl MOXKET OBITh €Ille CIOXKHEe - Takas
(YHKIIMOHATBHOCTh MOXKET OBITh pachpeneneHHord. CpencTBa MOCTPOCHUS
CeTel, CErofHs, 3aKPBITHl JUII WHHOBAIIMHA CO CTOPOHBI BIAJCNIBICB CETEH,
aKaJIeMHYEeCKOI OOIIECTBEHHOCTH.

DTO HEYJOBICTBOPUTEIHHOE IMOJIOKEHHUE JET MOXKET U3MEHHUTHCS uepes
JIBa PEBOITFOIIUOHHBIX COOBITHUS:

* TOSBJICHHE HAa PBIHKE YPE3BBIYAWHO YCIOKHEHHOTO CETEBOIO
o0opymoBaHUs

* TMOSBIICHUEC MPUHIUIHAAIBHO HOBOTO  IIOAXOJa, HA3BIBAEMOrO
nporpammHoO-KoHpUrypupyembix cetsimu (III1C — Software Defined Networks)

[NKC-mogxom obemaer caenaTh BCe CETH JICIICBIIC U TPOIIE B YIIPABICHUH.

CTpeMUTENbHbIN, HeCHep>KaHHBIA W HEOrPaHMYEHHBIH POCT 4Hcla
MOJTh30BATENICH TIPU OTPAaHUYCHHOMN MPOMYCKHON CIOCOOHOCTH KaK BOJIOKOHHO-
ONTUYECKUX, TaK M CIYTHUKOBBIX KAaHAJOB CBS3W, CCTECCTBCHHO, CHIDKACT
CKOpPOCTh 00OMEHA HH(POPMAIIUCH.
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BusHec-mMozens 3HAYMTEIBHOIO YHCIIA CAWTOB — 3TO IIPEAOCTaBIICHUE
OecIuIaTHOro KOHTEHTa B OOMEH Ha IepCOHAIbHBIE JaHHbIE. BONBIIMHCTBO He
BBICTYMAET MPOTHB U JIETKO COIIANIAETCs C JJIMHHBIMH YCIIOBHSMH ITOJIB30BaHMSI.
[IpoGnema 3akmodaercss B TOM, 4YTO IOJIB30BATENM TEPSIOT KOHTPOJIb Hal
JTAHHBIMH - OHH HE MOT'YT B ITOJIHOW MEpE CIIEANTH 3a TEM, KTO IMEHHO TOIydaeT
K HUM JIOCTYTI, a TaKKe JIMIIEHBl BO3MOXXHOCTH KOHTPOJIMPOBATH UX JajibHEiIee
pacrpocTpaHeHUEe B MOJIB3Y TPETHUX JIHIL.

BonbmmHCTBO MONTB30BaTENEN CETH IMOMYYalOT HOBOCTH 4epe3 HeOOoiblIoe
KOJIMYECTBO COLMAIIBHBIX CETEH M MOUCKOBBIX cucTeM. CaiiThl 3apabaThiBaloT Ha
repexojiax, a MoKa3 TeX WM MHBIX CCHUIOK (OPMHUpYETCsS Ha OCHOBE CIIOMKHBIX
aITOPUTMOB, KOTOphIE pPa0OTAalOT HAa OCHOBE IIOCTOSHHO COOMpPAOLIUXCS
MIEPCOHAJIBHBIX JTAHHBIX.

B pesynbrarte monp3oBaTenH yaille BUAAT KOHTEHT, Ha KOTOPBIH OHH C
OorbIlel BEPOSITHOCTBIO OY/IyT pearnpoBath - 3HAYHT, «(albIINBBIE HOBOCTHY,
KOTOpBIE YIUBIISIOT KPUYALIMMH 3aroJIOBKaMU CITIOCOOHBI PaCIpPOCTPAHATHCS CO
CKOPOCTBIO TIOKapa. 3JIOYMBIIUICHHUKH HCIIOJB3YIOT aHalu3 M 00paboTKy
JIAHHBIX ¥ IIeJIble apMHUX OOTOB JUIsSl TOr'0, YTOOBI MOJYYHUTh (PUHAHCOBYIO WM
TIOIUTHYECKYIO BBITOTY.
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III. MIZKHAPO/JTHA EKOHOMIKA TA TYPU3M:
TJTOBAJIIBAIIIS, PETTOHAJIBHAM PO3BUTOK,
YIIPABJIIHHSA IIIANTPUEMCTBOM, IHTEJIEKTYAJIBHI 1
KOTHITAUBHI TEXHOJIOT'TI

S3HAUYEHHS PEMECEJ B PO3BUTKY TYPU3MY
3apapika I'. M., Mukutenko O. O.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

IMocTanoBka mpodjaeMn. YKpaiHCBKi 3eMJIi MalOTh HaJ3BUYAHO BEJIUKUM
peKpeaniiHiil TOTeHIad, YUCIEHHI IaM’ STKM Ta XYIOXKHI HPOMHCIH, IO
BiIOOpakaroTh 0AaraToBiKOBY ICTOPiIF0 Ta KyJAbTYpY Hapomy. Ta Haxalb B
Cy4acHHX yYMOBaX PO3BHUTKY CBITOBOI €KOHOMiKH, B HAIIIOMy CYYaCHOMY pHTMi
XKHUTTS MM 4acTo 3a0yBa€EMO NpO Hally KyIbTYpHY 1 iICTOPHYHY CIIAJIIMHY, TIPO
BEJIMKY KiJIbKICTh HapOJHHUX XYJOXHIX IMPOMHCIIB Ta peMeci. ToMy Il Tema €
HaJ3BUUYAHO aKTYyaJIbHOIO.

AHani3 ocTtaHHIiX pociaikens i myOsaikanii. He 3Baxaroun Ha Te, 1o B
HaIii KpaiHi € ay)Ke IiKaBi IEHTPH HApOJHUX MPOMHUCIIB, PO3BUTOK TYPU3IMY
HEPIJKO TaJbMYyeThCA. PO3pOOKOI0 METOJWYHHUX MiAXOMIB 10 KiacTepizaril
OCEpENKiB HApOJHUX MPOMHUCTIB B Ykpaini 3aiimamucs H.A. Mukyna Tta
O.1. Jlauko. AHami3ylouu CTPYKTYpy CBITOBOTO PHHKY NPOAYKIII TBOPUYMX
IHIYCTpil, BOHM KOHCTaTyBaTH, IO BiH CHOTOJHI € OJHUM 3 HAWJIWHAMIYHIIIHX
CErMEHTIB €KOHOMIKH KpaiH [6].

Buknanx ocHoBHoOro marepiany. Haponni pemecna ta npomucin OepyTh
CBOi BHTOKH 3 Jy)XXe JaBHIX 4aciB. Lle He mpocTto Hama icTopis, Le JOCBiJ
0araTbOX TIOKOJIiHb, SKMH ITOKa3ye YHIKaJbHI BMIHHS JIFOJel 1 HalliOHAJIbHI
MOTHBH, SIKI MO>)KHA BHKOPHCTOBYBATH U PO3BUTKY TypusMy. ChOromHi mif
PEMICHHMIITBOM pO3YMIiEMO HeE TUIBKM TpodeciiHe [eXOBe MHCTENTBO, a M
Cy4acHi TBOPH HapOJHUX MaWCTPiB raysel 31 CKJIaIHOI0 TEXHOJIOTIE0 (TKATBa,
KWINMapCTBa, TYTHUITBA, TOHYAPCTBA).

Hampuknan, [lonraBmmHa CrnaBUTBCS KWIMMaMH Ta MalCTEpHUMH
BUIIMBKaMH. KnnnmapcTBo sIK Xyq0KHIH MpoMHUCeT Ha0yIlo MOMYJISPHOCTI IIie
3a vaciB KuiBcrkoi Pyci. 3apa3 pydHe TKalTBO — JOBOII PiIKICHE PEMECIIO, SIKE
PO3BHMBAETHCSI JIMIIE B ICTOPUYHUX OCEpelKax KWiInMapcTBa B YKpaiHi,
Hanpukian B Pemernmisii.

Ha Vkpaini BummBKa BizoMa 3 JaBHIX 4YaciB 1 HaOyjga BEIIMKOTO
MOMIMPEHHS. Y TpOoIeci iCTOPUYHOrO W KyJIBTYPHOI'O PO3BHTKY B YKpaiHi B
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KOXKHIH MICIIEBOCTI yTBOPWJIMCS XapaKTEepHI OpHAMEHTaJbHI KOMITO3MILI,
cnenm(ivHi TEXHIKM BHUKOHAHHS. Y 0araThoX ocepenkax YKpaiHH NpaIoe
YUMaJIO TaJJAHOBUTHX BHIIWBAJILHHIb, TBOPYICTh SIKMX BiJI3HAYAETHCS CMAKOM 1
opuriHaibHicTIo. Hampukian, sckpaBo BHpakeHa CaMOOYTHICTH OKPEMHUX
eTHOrpaiuHUX perioHiB Takux sk, [lonrapmunHa, KuiBnmua, YepHiriBiiuHa,
I'ynynsimmnaa, [Mogisuss. Hapoani Maiictpu penpe3eHTyoTh cydacHy YKpaiHCBhKY
BUIIMBKY Ha YHCJICHHHX BHCTaBKaxX, JEMOHCTPYIOUM TOBCIOJHO BHCOKHH
XYyHO0XKHINA PiBEHb CBOiX TBOpIB [3, 364].

Maiictpu cema IlerpiBka JIHIIPOMETPOBCHKOI 0OOJACTI  CIIABIATHCS
SICKpaBUMH po3nrcamu. [1eTpuKiBCbKUI pO3ITHC MPOCIaBUB peMeciia Y KpaiHu.

Ha CymmuHi € Binome micro KpomiBelp, sike 1ajo Ha3By IJIOMY CTHIIO
pymHHKiB. KporiBelpKki pylnIHUKH BiJJOMi CBOIM HacHYEHO-UYE€PBOHHUM TKaHUM
OpHAMEHTOM, TaM HUHI JTi€ MiIPUEMCTBO «XYI0KHE TKAIITBOY» [5].

B Konomui Mo)kHa HaBUUTHCS HE TUIBKU MHCATU THCAHKH, a W MPOHTHCS
0a3apoM, Ha SKOMY MOXHA KYIMUTH BCE HA CBITi: YHIKaJbHI BUTBOPH PY4YHOI
poOOTH — BUINMBAHKY, MUcaHku Tomio [5]. B Ykpaini mucaHkapcTBO IOCATIIO
HAMBHIIOrO PIBHS CBOrO PO3BUTKY 1 CTaJl0 OKPEMHUM BHJIOM MHCTENTBA, a
MUCaHKa — OJHUM 3 KYJIbTYPHHX CHUMBOIIB YKpaiHu. ChOrojHi MUCaHKapCTBO
30eperiocst i pO3BUBAETHCS 3aB/SIKM MaHCTpaM CTapIIOro MOKOJIHHS y 0araTbox
JIABHIX OcepejKax IOro BUAY MUCTeNTBa [3, 386].

JIbBIB € [aBHIM LEHTPOM 3apO/DKEHHS PI3HOMAHITHUX MHCTEIBKUX
HaNpsIMKIB: TYT BHHHUKIM CTapojaBHi peuentd rytHoro ckia. Cemo Iza
XycTChKOro paiioHy € CTOIHIICIO JIO30IUIeTiHHS [1].

l'oHyapcTBO — OAMH 3 HaljaBHIIMX BUAIB HapoaHOro pemecna. Jlus
YKpaiHCBKMX TOHYAapHUX BHPOOIB XapakTepHa TpPaAMIIHHICT, HapoaHa
JIeKOPaTHBHICTb,  NPOCTOTAa, sKa  HAJa€  CaMOOYTHbOMY  MHCTEUTBY
HaIllOHATBHOTO KoMopuTy. Tak, YyKpaiHChbKa HapoJHa TJIMHSHA irparika
CTBOpIOBAJIACh TOHYApaMH K JEKOpaTMBHAa a00 HACTUIbHA cKyjibnTypa. HuHi
KepaMivHi poMuciy icHyoTh y Binauni, Komomui, Opeci, Omimni. He
3BaKAIOYM Ha BEJMKHH IIOTEHIIal Ta PO3BHTOK PEMICHUITBA B OKPEMHX
perioHax, IpOTIroM OCTaHHIX JECSATWIIITh OpraHizaliiiHa CTPYKTypa HapOIHHX
XYIOXKHIX IIPOMHUCIIB JIeTpaayBajia, y OUIBIIOCTI PETiOHIB MHUCTEIbKI OCepeIKu
3aHelaiH, MPaKTUIHO BTPAUCHO iX MaTepiaibHO-TEXHIYHY 1 CHPOBUHHY 0a3y. Lle
TIPU3BEIIO JIO MPUITHHEHHS MirOTOBKU (DaxXiBIliB y CIIEI[ialli30BaHUX HaBYATHHHUX
3aKjajzax, 3aHemajd [IKOJIM MaWCTepHOCTI Ta MUCTElbKa TOPTiBJIAL.
AKTyanpHOIO € mpobieMa 30epeXeHHsI Ta PO3BUTKY HApOJHHX ITPOMHMCIIB SIK
CKJIaJIOBOI HAIlOHAIBHUX KYJIBTYPHHUX iHIycTpiii. DopMyBaHHS Ta peaii3aris
eQEeKTUBHOI Jep>KaBHOI MOJITUKH IOJO OCEPEAKIB HAPOAHHX MPOMHCIIB Mae
COpUATH iX PO3BUTKY SIK O0’€KTIB KYyJIbTYPHOTO TYpPH3MY, BHPOOHHKIB
CYBEHIpDHOI Ta JEKOPAaTHBHO-Y)XUTKOBOI NPOMYKIIi, OCEPEAKiB E€CTETHYHOrO
BHXOBaHHS MOJIO/Ii Ta YMHHHKA PEriOHAILHOTO PO3BUTKY [4].
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Taxk B Jlyrancekiii obmacti B 19-20 cr. HaceneHHs 3aiimaiocs
PI3HOMaHITHUMH JIOTIOM>KHAMH BUJIAMH T'OCIIOIAPCHKOT TisTTBHOCTI: IICPBHHHOIO
00pOOKOI0 IIIKipH, POCIUHHOTO BOJIOKHA Ta BOBHH, BHUTOTOBJICHHSM TKaHUX
BUPOOIB, IIUTTSAM B3YyTTsl, KaNEIIOXiB Ta 3MIMOBOIO OJSTY 31 MIKIpH Ta OBYHMHH,
BUPOOHHMLTBOM 3 JiepeBa Ta JIO3M KyXOHHOI'O IOCYJIY, XaTHBOI'O HAYMHH,
TPAHCIOPTHUX 3ac00iB, 3HAPSAAb TpAIll TOIIO, JIIUICHHSM Ta BUIAIOBAHHSIM
TJIMHSHOTO TIOCYNY, BHT'OTOBJICHHSIM METaTiuHUX BHPOOiB. Ta, Haxans, 3apas
Jyke Matio iHdopmarii Ipo peMicHUITBO 11i€i obmacTi [2].

BucnoBok. PemicHuui mianpreMcTBa MOCTA4alOTh JOJATKOBY KUIBKICTH
TOBApIB 1 MOCITYT Ha PUHOK, CTBOPIOIOTH HOBI PO0OOUi MicCIis, 3a0€3MMeUyI0Ur TUM
caMMM  pO3BHTOK CaMOJOCTAaTHbOI, KOHKYPEHTOCIPOMOXKHOI, COLaJbHO
CrpsIMOBaHOi eKOHOMiKkH. Po3poOka crparerii BUKOPHCTaHHS LIEHTPIB HAPOJHUX
peMecn y TYypHCTHYHOMY IIpOIECi CHPHUSATUME SIK ITiJHECEHHIO DIBHS JKUTTS
CLIBCHKOTO HACENIeHHs, SIKe TPAAWIIIHO 3aiMAETHCsl HAPOJAHUMH MPOMHUCIIAMH,
TaK 1 Mi3HAHHIO HAPOJHOI TBOPYOCTI 3aliKaBIEHUMH IPOMajsiHaMK YKpaiHu Ta
TOCTSIMU HAIIOl KpaiHU.
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CAHATOPIN NPUBLLIIA SIK NEPCIHNEKTUBHUM
TYPUCTUYHHUMN OCEPEJIOK JIYTAHIIIUHU B
MNOCTKOH®JIIKTHUM MEPIO/L

3aBapika I'. M., lenennoBa C. B.
Cxionoykpaincokuil Hayionanvnuil ynieepcumem imeni Bonooumupa /lana

IMocranoBka mnpodaemu. Ha cydacHomMy erami poib CaHATOPHO-
KYPOPTHHX YCTAaHOB 3HAYHO 3POCTA€ Y 3B’SI3KY 3 HEOOXITHICTIO 03I0POBIICHHS
BEJIMKOI YAaCTKM HaceJeHHS YKpaiHW, sIKe IOTpamuio MiJ BIUIMB Pi3HUX
HEeraTUBHUX  eKoJoriyHmX  QakropiB. CaHAaTOPHO-KYpOpTHa  JISUIBHICTH
MO3UTHBHO BIUTMBA€ HAa E€KOHOMIKY JIepXKaBH Ta NpH e(eKTHBHIH cTpaterii i
TakTHLi ii (YHKIIOHYBaHHS, a TaKOXX ONTHUMAaJbHIA CHCTEMi PETiOHAJIBLHOTO
MEHEDKMEHTY MOXKE CTaTH TPIOPUTETHOIO 1 OIO/KETOYTBOPIOYOIO Tally33i0 B
TEPUTOPISX, IO MAIOTh MTPUPOTHO-KIIMATHYHI TIEPEAYMOBH ISl HOrO PO3BUTKY.
Oco0mmBo Tle akTyasneHO Juis JlyraHchkoi oOmacTi, ¢ 3HAaYHA YaCTHHA
HacelleHHA TMoTpedye B TOCTIHHOMY CaHaTOPHO-KYpOPTHOMY JIiKyBaHHI
BHACJTIJTIOK KOH(ITIKTY.

AHaii3 ocTraHHix gocaimkeHb i myoOaikaniii. CaHaTOpHO-KypOpTHa
JUSUTBHICTH € MPEIMETOM JIOCITIKCHb SIK BITYM3HSIHUX TaK 1 3apyOi>KHUX BUCHHUX.
3HAaYHUI BHECOK Yy JIOCHI/DKEHHSI PO3BUTKY CAaHATOPHO-KYpPOPTHOI CIIpaBH
BHecnu Taki BumatHi BueHi sk B. C. Kpasuis, M. 1. Kpynka, I'. M. 3aBapika,
®. ®d. Mazyp [2]. lloBaxkHy BITUM3HSHY HayKOBY IIKOJIY KYpOPTHOL
CHCTEMAaTHKH TpeNCTaBisioTh  (pyHmaMeHtanbHi mpaui A. E. babunus,
E. E. T'opnienka.

Buknanx ocnoBHoro martepiasy. Crucrema caHaTOPHO-KYPOPTHHX 3aKJIa/liB
PO3BHBANach B MEXax JIep)KaBHOI CUCTEMH OXOpPOHH 37I0pOB s, 11 mociayru Oymnu
COLIiaJIbHO OPIEHTOBAHUMH 1 JJOCTATHBO JEIIEBHUMHU JJIsI TPOMAJSH (32 PaxyHOK
(GoHIYy COIiabHOTO CTpaxyBaHHS Ta IHIMX JKepen (iHaHCyBaHHS). Aue
HEOCTaTHRO PO3BHHCHA MaTepiaibHO-TEXHIYHAa 0a3a Tamy3i, 11 HH3bKa
MPOMyCKHA CHPOMOXKHICTh 1 3acrapijic OOJNagHAHHS, HABITH MPU BHCOKIH
KBaJTiikalii mepcoHay i JTOCKOHAIOCTI METOAMK NPO(QIIAKTUKY Ta JIKYBaHHS,
pobmiia CaHATOPHO-KYPOPTHI 3aKjIaJd BaXXKOMOCTYIIHUMHU JUISL  OLIBIIOCTI
Hacenenns [1]. Jlnst JIyrancekoi o0Giacti, A€ iCTOpUYHO PO3MIIICHA HE3HAYHA
KIUJIBKICT CaHAaTOPHO-KYPOPTHHX 00’€KTIB, BaXJIMBO OYyJIBHHITBO HOBUX Ta
PEKOHCTPYKIIiSI iICHYIOUMX caHaTopiiB, MmpodinakTopiiB, OyAWHKIB BiJIIOYHHKY.
ToMy 0coOIMBO aKTyalbHHM CTaB PO3BHTOK KYPOPTIB Yy CXiJHIH dYacTHHI
VYxpainu, a came JlyraHcekiii obmacri.

Ha Teputopii JIyrancpkoi 00J1acTi BUSBJICHO JIIKyBaJIbHI MiHEpaJIbHI BOJIH,
SIKI BUKOPUCTOBYIOTH B OaibHeosnorii. Canaropiii-podinakropiii «IIpuBisuis»
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pO3TalIoBaHUK B OAHOMY 3 HaiKpacHBImMX KyTodukiB JlyraHcekoi obiacti, Ha
kopzoHi Kpemincekoro 3amoBigHuka, B 3amiaBi p. CiBepcekuidl [loHeus,
BBEZICHUH B eKcruryaTamnito B 1975 poui sk maxTapcbkuii OyJIMHOK BiJOYUHKY
«[IpuBiusy. Y 1979 poui BiH OyB mepenpo¢inboBaHWi B caHATOPIH-
npodinakropiii «[IpuBimis» Ha 250 Micilh. 3MpaBHUI BiJUIajCHA BiJ MiCHKHX
KOMYHIKaIlilf, TIPOMHCIIOBOTO BHPOOHHIITBA 1 MICBKOIO HIYMY, 3HAXOTUTHCS B
30HI €KOJIOTTYHO YUCTOI'0 MOBITPS, 110 HA/IA€ HAMKpAIIUHA BIUTUB TEPANeBTUIHIX
MPOLEAYp VISl THX, XTO BHPIIIHMB TONPABHTH CBOE 370POB'Sl 1 BiAMOYUTH. Y
caHaTopii-npoginakTopii 3py4HO i 3aTHIIHO BiANOYUBATH B OY/Ib-IKHH Yac poKy,
TaKk SK TiJl OJHMM JaxOM pO3TAalllOBYETbCS CHAJBHUH KOPIYC, IfaibHS,
JIKyBaJILHUA KOPITYC 1 Tps3emikapHs [3].

AJie chOro/iHi caHaTopiil 3HaXOANTHCS B 3aHEJ0AHOMY CTaHi Ta Mae Oarato
po0JIeM, cepelt TKUX:

[TpoGnema 30epexeHHs eKOJIOriYHOro cepeoBuIna HaBkoiao. Hacammnepen
IIe CTOCYETHCSI BUPYOKH JIiCy.

- [MuraHHA /OCTYHMHOCTI CaHAaTOPHO-KYPOPTHOrO JIKyBaHHS —Ta
3aJI0BOJICHHSI TIONUTY HACEIEeHHS Ha KOHKPETHI BHIM CaHATOPHO-KYPOPTHHX
TTOCTTYT 1 MiJBUIICHHS TXHBOT SIKOCTI.

- Canaropiii HUHI HE ITYCTYe aje JaJIeKo He KOXKEeH, KOMY HOTpiOHO, MOXKe
CKOpHCTaTHCs Horo roctuHHicTIo. [1yTiBKHM Iyke A0pori, i IliHa Ha HUX MTOCTIHHO
3pocrae. ['ooBHA mpobiieMa B TOMY, 110 B YKpaiHi CTaBIATHCS JIO JIKYBaJIbHO-
03/I0POBYMX 3aKJIAJIB SK JO KOMEPUIHHUX CTPYKTYyp. Bucoki mojaTkwy, miara 3a
OpEHTy 3eMJIi BiJpa3y 00epTArOTHCS IiBUIICHHSAM IIiH HA MYTiBKH, POOJIATH 1X
HEJOCTYIIHUMH JJIsl OUTBIIOI YacTWHU HaceleHHs. 3BHYaifHO, Taka IpaKThUKa
morpedye ICTOTHOI KOpekilii 3 00Ky Biamu. SIKIO He BXKMUBATH 3aXOjiB, 100
3MEHIIUTH BapTICTh MYTIBKM 1 BIJIOYMHKY, TO CAHATOPii BTPAaTUTh
BiJINIOYMBAIOYHX CepeHBOro piBHs. He kakyun Bke mpo Masno3ade3neyeHux.

- Un He HaWBaXJIMBINIMM NHTaHHSAM € TaKOX IiJrOTOBKAa KaapiB Ui
poOOTH B CaHATOPHO-KYPOPTHiM Tamy3i Ta ixHsS atecramis. He Bucrauae
¢daxiBuiB Takux mpodeciii sk  ¢iziorepamist MenuuHa peabimiTamis i
KypOpPTOJIOTis.

- Ille omHa mpobnema ne TpaHcnopT. Jlo caHAaTOpil0 HE XOAWTH PEHCOBUIT
aBTOOYC, TOMY JIiCTaTHUCS MOXKHA TIIBKM CBOIM aBTOMOOiJeM, M0 Moxke coOi
JIO3BOJIUTH HE KOXKEH BiAMOYNBAIOUii.

CraTHCTHKa BiIIOYMBAIOYUX JIOBOJHTH, L0 Y CAHATOPIIO € MallOyTHE, Tak
3a 2016 pik 3xiiicHeHo 16 3ai37iB Ta o3mopoBneHo 480 Bianounsarouunx. 3a 2017
pik, npu TuiaHi o3goposieHHs 450 NpaliBHUKIB IMiANPUEMCTBA, O0370POBJIEHO
497 ocib, ian 1o o03/10poBiIeHHI0 BUKoHaHui Ha 110,4%. Ha 6a3ax BinnounHKY
BUXigHOrO AHS (pakTHuHO o370poBieHO 550 mpaniBHEKIB i meHcioHepiB [TAT
«JIucnuancekByrimisi». 3a I xBapranm 2018 p. B canaropii-npodinakTopii
«[IpuBimsy 03n0poBiIeHO 86 poOITHUKIB miaNpreMcTBa [3].
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BucnoBku. HasBHiCTH yHIKaJIbHUX TNPUPOAHUX JIKYBAIGHHX PECYPCIB,
BiJOMOCTEHl MO0 IX Cy4YacHOro CTaHy, PpO3BHHYTOi 1H(PACTPYKTYpH,
CaHATOPHO-JTIKYBATBHUX 3aKJIAIB CTAHOBJATH TOM 0a30BHH IOTCHIAN, Ha
OCHOBI SIKOTO Mae (opMyBaTUCh JepXKaBHE CTaBJICHHS JIO PalliOHaJIBHOTO
BUKOPDHCTaHHS pEKpealiiHuX MOXJIMBOCTEH KypOPTHHX TEPUTOpiH, M0
00yMOBUTH TOAAJBIIMKA PO3BUTOK KypoOpTHOI ramy3i Ykpainu. OcoOnuBe
3HAQYEHHS B I[bOMY TMPOINECI HAJIEKUTh PO3BUTKY PEriOHaJbHUX CAaHATOPHO-
KypopTHHX 3aknaziB. Came canaTtopili-ipodinakrtopiii «IIpuBimis» mae Bci
LIAHCH JUIsl PO3BHUTKY Ta B IEPCIEKTHBI 3HAWE CBOE ITOYECHE MICIIE B MEPETIKY
CaHATOPHO-KYPOPTHHX 3aKJIaJiB O0JIACTI.

Jlitepatypa
1. 3axon Ykpainn «IIpo xypoptm» Bix 05.10.2000 p. Ne2026-I11 // Bimomocti BepxoBroi
Pamm Ykpaiau. — 2000. — Ne50. — cr. 435.
2. 3aapika I M. KypoptHaa cripaBa // I'. M. 3aBapika. — K.: «llentp ya6oBoi miTepaty-

pm», 2015. — 264 c.
3. OIl Canaropwuit-npodunakropuii «[IpuBonse» [Enexrponnnii pecypc]. Pexwum noc-

Tymy: http://lisugol.com/Sanator.aspx
4. Inmanko H. I'. Kypopt Tpyckasens // H. I'. Illmmanko. — K.: «3mopoB’s». — 1980 . —
158 c.
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YUHHUKU, 1O BIVINBAIOTH HA SAKICTb TA
E®EKTUBHICTD AIAJBbHOCTI 'OTEJBHUX
maAnnPUEMCTB

Jenumenxo JI.B. Kocrina A.O.

Incmumym midicnapoonux eionocun CxXiOHOYKpainCbK020 HAUIOHATLHO20
yHieepcumemy imeni Bonooumupa /lans

Ha musxy mo mocsrHeHHst ycmixy Ta OaskaHOro piBHSI MPHUOYTKOBOCTI B
TOTEJIbHOMY Oi3Heci HOro BIIAaCHMKM a00 KEpiBHUKH CTHUKAIOTHCS 3 O€3iudio
MOAIN, MO IEBHMM YWMHOM BIUIMBAIOTh Ha (YHKIIOHYBAaHHS MiANPUEMCTBA.
Jlesiki 3 HUX HECYTh MO3WTUBHI 3MiHHM, IHII — CHOPUSIOTH HETATHBHIN JHHAMIII
JIOXOJIiB Ta IHIIMX IMOKa3HUKIB. HasBHICTH Kiacnu(pikoBaHOTO CIMCKY (haKTOpiB
JIO3BOJIUTH KEpIBHUKAM TOTEIBHOTO IiJIPHUEMCTBA HABUMTHUCH MPABWIBHO Ta
CBOEYACHO pearyBaTH Ha HOBI OOCTaBMHM BejeHHsS Oi3Hecy, IO JO3BOJIHTH
MiATPUMYBATH iCHYI0oUy a0o MiZBHMIIYBAaTH A0 Oa)KaHOro piBHA e(EeKTUBHICTH
0i3Hecy.

Po3ymiHHS BaXKJIIMBOCTI SIKOCTI TOBapiB Ta MOCIYT 3TYIHIIO JI0 11 BUBUSHHS
Oaratbox BueHHMX cBity. Cepex Hux mnorpiObHo Buamimuta Jx. [xypana,
A. Anomiko, C. Memnika, E. Ilakiposy, I'. Hdann, . bapman, JI. Cikopy.
C. Kyzuka, H. Kynny B. Jlunuyka, I1. Ipykepa.

3 TOYKM 30py BH3HAUEHHS MOHATTS SKICTb, TO KOXXEH 3 IpPOBIIHUX
JIOCIIJTHUKIB Ma€e Ha Hporo cBiii morysia. Hampuxmax, [x. Jkypan BHU3HA4uB,
IO SIKICTh — L€ CTYIiHb, Y SKOMY BiH OTPHUMYE y CIIOXKHMBaya IepeBary Hal
IHIIUM Yy pe3yJbTaTi NMPOBEACHUX IOPIBHSHb, a TAKOXK O3HAaKa ab0 CYKYITHICTh
O3HAK, ICTOTHUX JUIS TEBHOrO BUPoOY». I1. Jpykep, aMepUKaHCHKHIA BUCHHIA B
raiy3i MEHEPKMEHT, BU3HAE SIKICTh SIK KOPUCTB, Ky MOX€E MaTH IMOKYIelb 1 3a
110 BiH TOTOBUI BUTPATUTH KOWITH. [2]

3rigHo 3 AKaJeMiYHUM TJIYMayHUM CJIOBHMKOM, YMHHUK — II€ yMOBa,
pylIiiiHa cuja, MpUYrnHa OyIb-sIKOT0 MPOoILecy, 10 BU3HAYA€E HOro xapakrep adbo
OIHY 3 OCHOBHUX puc; ¢akrop [1]. SIkmio 3acTtocyBaTH Ii€ BH3HAYEHHS B
TYPUCTHYHIN Tady3i, TO YNHHUKH, IO BIUIMBAIOTH HAa MiSUIBHICTH T'OTEIHHOTO
MiIPUEMCTBA, - 1Ie OyIb-sIKi 0OCTaBHHU, IO MOTPEOYIOTH BIIIOBIMHOI peaKilii
KEpiBHUIITBA TOTeNt0. I[THOpPYBaHHS UWHHUKIB BIUIMBY CKOpillleé 3a Bce
MIPUBOAMTH JI0 TMOTIPHIEHHS] MOKA3HUKIB MiSUTBHOCTI, IPUIIBUIIIYE HMOBIpHICTH
BTpATH KJIIEHTIB Ta MPOrPaIIy B KOHKYPEHTHIN OOPOTHOI.

SIkicTh OOCIyroByBaHHS — I IOKA3HMK, III0 Ma€ BJIACTHUBICTH O 3MiH,
YIIOCKOHAJIEHHS Ta [OJaBaHHS HOBHX CKJIAJOBHX, TOMY, HOTPiOHO MOCTiIHHO
CIJIIJIKYBaTH 32 TOSIBOI0 HOBMX TEH/IEHIIIH Ta BIATIHKIB IOTO TEPMiHY.
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EdexktuBHICTE — IIl¢ E€KOHOMIYHA KaTeropisg, IO BimoOpaxae
CHIBBiTHOIICHHS MDXK OJICP)KaHUMH DE3YyJIbTaTAMH 1 BHTPAYCHUMH Ha IX
JIOCATHEHHS PEeCcypcaMu, NMpUYOMY IPH BHUMIPIOBaHHI €(DEKTUBHOCTI pecypcH
MOXYTh OyTH TpeACTaBlicHi abo B TEBHOMY 00Cs31 3a iX IEpBiCHOIO
(TIepeoIiHeHOI0) BapTICTIO (3aCTOCOBYBaHI pecypcH), abo YaCTHHOIO X BapTOCTI
y dhopMi BUPOOHUYIHMX BUTPAT (BUPOOHHUO CIIOKHUTI PeCypcH). SIKII0O mpu 1isoMy
BpaxyBaTH, IO PE3yIbTaTH BHUPOOHWIITBA HE JIUIIC € PI3HOMAHITHUMU, ajie W
MOXYTh OyTH TpejicTaBiCHI B pi3HHX (opMaxX: BapTICHIA, HATypalbHIH,
COIliaJbHIi, TO CTA€ OYECBHIHOI HEOOXiAHICTH B imeHTH(iKaIii kareropii
e(pEKTHUBHOCTI BiJIOBITHO IO TUX ACIEKTIB JISUTBHOCTI MiJANPHUEMCTBA, SKi BaXK-
JIUBO MIPOAHATI3yBaTH W OMIHUTH. [3]

Vel YMHHUKKA MOTPIOHO YMOBHO TMOMUIATA HA Ti, IO TO3WTHBHO
BIUTMBAIOTh HA JIsUTHICTH MiAIPHEMCTBA (200 MOXYTh BIUIMHYTH), Ta TakKi, IO
MAalOTh IPUHECTH JI0 MiAMPUEMCTBA HEraTUBHI a00 HeOakaHi 3MiHU.

[puknagaMu YMHHKUKIB «3MiH Ha Kpale» MOXKHA BBaXKATU:

— BIPOBaDKEHHS a00 YIOCKOHAJCHHS JEPKAaBHOI TONITHKA MIOMO
CTPATETIYHOTO PO3BUTKY TYPUCTUYHOI Taly3i, BaXXIHMBOI CKJIAJIOBOIO SKOI €
TOTENBHI MiAMPUEMCTBA;

— HAYKOBO-TCXHIYHUM TIporpec, SKAH MPONOHYE JO BIIPOBAHKECHHS
PI3HOMaHITHI MOXKJIUBOCTI aBTOMATHU3allii BaOKKMX a00 MOHOTOHHHUX IPOIIECIB,
YIpaBIiHHSA HOMEpHUM (hOHIOM (BiJl OPOHIOBAHHS JIO BUBIJIHHEHHS), CTBOPCHHS
Ta MOCTIHHE OHOBJICHHS CAWTy FOTEIIO TOIIO;

— BIIPOBADKEHHS B TOTEIBHOMY KOMIUICKCI HOBHX METOJIUK OpTaHi3arii
Ta OXOPOHH IIPaIli, MOTHBAIIi] Ta OTUIATH;

— HaJaHHS JONATKOBHX IIOCIAYr TOCTSM TOTENI0 Yy BiJMOBIIHOCTI 0
CIIEIIabHOCTI Ta KaTEropiliHOCTI, Hampukiaaa, Oi3HeC-roTeb MOXE MaTH B
MpUMIIIeHHI (iian 0aHKy, POJMHHUI rOTENb — TUTSYUX aHIMaTOPOB TOIIO);

— MJBHIICHHS PIBHA KaTErOpiiHOCTI FOTENIO;

— CTBOPCHHS MOBHOIIIHHOT MapKETUHTOBOI CTpaTerii roTelmto (abo Mepexi
roTei), M0 JO03BOJUTH NPO(ECIHHO Ta CBOEYACHO BHUBYATH CUTYALII0 HA PUHKY
TOTENFHUX IIOCIYT, pearyBaTd Ha Hel yciMa MOXJIMBHMHU JUIS IiANPHEMCTBA
criocobamMu (peKJIaMoro, IIHOBOIO IOJITHKON, 30UNbIIEHHSM Habopy Mociyr
TOIIO);

— YIOCKOHAJICHHS 3arajbHOi iH(QPACTPYKTYpPH PETIOHYy, MIO BKIIOYAE B
cebe TpaHCIOPT Ta PEMOHT JOPIr i T.JI.

UWHHUKY, HASBHICTH a00 MOsBA SKUX CKOpIllle HETaTWBHA, a00 MOXKE Tak
BIUTMHYTH Ha MPOIEC Ta PE3YAbTATH MisUTBHOCTI TOTEIIO HACTYIIHI:

— TIOCWJICHHS KOHKYPEHTHOI OOpOTHOM Ha PHHKY TOTEIBHHUX IIOCTYT B
PETIiOHI Ta HE pearyBaHHs KEPiBHHIITBA HA TaKi 3MiHU;

— TOTIpIICHHS PIBHA EKOHOMIYHOTO CTaHy JepXKaBH, a OTxe, 1
IUTATOCTIPOMOKHOCTI IMMOTEHIITHUX TOCTIB TOTEJIIO;

— iH}msImiiHI MpoliecH B KpaiHi;
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— KOpPCTKa MOJAaTKOBA TOJIITHKA JICPIKABH;

— BiACYTHICTh 200 HE3aAOBUTLHHI CTaH MEHEKMEHTY Ha ITiAMPHEMCTBI;

— HECHPUHHATTS HOBUX TEXHOJOTIH;

— 3acTapiii Ta Taki, mo noTpe0yloTh pEMOHTY HOMEpHHUI (QoHA Ta iHmI
Oy/iBJIi TOTEIHHOTO KOMIUIEKCY TOIIIO.

Bu3HayeHi BUIE YUHHUKH HEOOXITHO TaKOX PO3TIISIHYTH MO-iHIIOMY. A
caMme 3 TOTo, Ha CKIJTBKH TOTEIBHE MiAIPHEMCTBO Ma€ MOXKITUBICTh BIUTMHYTH. 3
HOro OOKY iX MOXKHA TOAUTUTH HA BHYTPIIIHI i 30BHINIHI. BHYTpIlIHIMY € TaKi,
[0 MarOTh MiICIl¢ B CaMOMY MiANPHEMCTBI, CTBOPEHI CHJIAMH KEPIBHHIITBA Ta
KOJICKTUBY 1 BHKOPHCTOBYIOTHCSI HHUMH Ha CBifl po3cyd. B sikocTi mpukiamiB
MOXXHA HABECTH TaKi: PEKUM, YMOBU pOOOTH Ta OIUIATH TMpalli, PiBEHb
TEXHOJIOTIH, MaTepiallbHO-TeXHiuHa 0a3a, MEHEIKMEHT 1 MapKETHHIOBa
TUsUTBHICTh, Oa)KaHHS 3MIiHIOBATHUCH T4 PO3BUBATUCH TOIIO. 3OBHINTHIMH MOXKHA
HA3BaTH YMHHHKW, [0 BUHHWKAIOTh Ta BIUIMBAIOTH HA IIIIPUEMCTBO 330BHI.
BoHo Malibke HE Mae MOXIMBOCTI SKAUMOCh YMHOM BIUIMHYTH Ha IX IIOSBY,
3MEHIIUTH a00 30UIBINTH TX JiI0 3aKOHHUMU criocobamu. €auHe, 110 B 3MO31
3pOOUTH KEPIBHUIITBO, 1€ CIIPOOYBATH CIPOTHO3YBATH 1X TOSBY Ta YCI MOXJIMBI
HACITIJTKW, OIIHUTH iX TMOTCHIIHHWNA BIUIMB HA TaJly3b Ta BJAacHE TOTENb Ta,
SIKHAWIIBU/IIIE 1 HAWONTUMAIIBHINIE TpUcTOCyBaTHCA a0 HuX. Cepem Takux
MOXKHA BUJILTUTU 3MiHYy €KOHOMIYHOIO CTaHy KpalHW, YMOBH ONOJATKYBaHHSI,
301IBIIIEHHS KIJTBKOCTI KOHKYPEHTHOTO 0i3HECY 3 CYTTEBUMH IIepEeBaraMu, 3MiHH
y piBHI IOTPeO COKUBAYIB Ta iX IUIATOCIPOMOYKHICTb.

Otmxe, e(pEKTUBHICTb 1 SKICTh ISTIBHOCTI TOTENBHOIO IMiAIMPHEMCTBA
3aJICKUTh BiJ] 0araThb0X YWHHHKIB. ['0JJOBHA MeTa MEHEIKMEHTY (ipMu —
CBOEYACHO BUSBUTH Ta TMPaBWIBHO KiacudikyBaTh. Bimx mboro 3aiexuTth
BIpHICTh MOJAJBIINX JIiH, & BIAMOBIIHO, SKICTh Ta €PEKTUBHICTH i1 JISUTEHOCTI.

Jlitepatypa
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CLIbChKHI TYPU3M B YKPAIHI: OCOBJIMBOCTI TA
HEPCIIEKTUBHI HAIIPSIMKH

Jenumenxo JI.B., Mukuntenko FO.O.

Incmumym midicnapoonux eionocun CxXiOHOYKpainCcbK020 HAUIOHATbHO20
yHieepcumemy imeni Bonooumupa /lans

PUHOK TypHCTHYHHMX TOCIYr — L€ PUHOK, IO TOCTIHHO Ta JUHAMIYHO
po3BuBaethes. [1] KpiM HampsMKiB MOTOpPOXKEH, 30LTBIIYETHCSA IX TeMAaTHKA.
TpaguuifiHo momynsipHi MDKHapoIHI HampsMK{, IUBDKHI Ta KYJIBTYpHI
MapIIpYTH, JIIKYBATBHUI Ta €KCTPEMABHUNA Typu3M. AJie JTOCBITUCHUHA TYpPHUCT
noTpedye HOBHX BpaKeHb 1 MOCTIHHO iX 1mykae. OTKe, IpU HASBHOCTI ITONUTY,
MIPOITO3HIIiSl HOBUX BUIB 1 (popM momopokeit 3aBxu 3’ IBIseThesl. TruM Oinbiie,
TaKUi BUJ TYpU3MY, SIKMH OM BiApI3HSABCS BiJ BHIIENEPEPaxXOBaHUX 3MiCTOM,
YMOBaMH, MOXKJIMBO, JIOCHTh MOMIPHUM E€KCTPUMOM, €KOJIOTIUHICTIO, €THIYHOIO
HAIpaBJICHICTIO, TaCTPOHOMIYHMMH HAIIPSIMKH BiJIIOBIHOI TEpUTOpii, IMOUaB
3aBOMOBYBATH CBOI MO3UIIIT Y CBITI.

CporofiHi CUTbCHKHH TYpU3M, SK albTEpHATHBHUM, € IIOBHOLIHHOIO
YaCTHHOIO CBITOBOTO TYypuU3My, a B YKpaiHi TiIbKM HaOyBa€ MOIIMPEHHS
ICTHKAETHCS 3 IEBHOIO KiJIBKICTIO MPO0OJIeM Ta He3pydHocTel. UH € mepcreKTHBI
Y TaKoro BUJLy TYpHU3MYy B Halllii KpaiHi, 0 MM MOXEMO 3aIIpOIIOHYBATH CBITY, 1
B SIKOMY HarpsiMKy HOTPiOHO MPAIfOBATH — METa JAHOTO JOCIIKEHHSL.

CiTbCBKUI TypHU3M IICIS MOSBH Ha CBITOBOMY PUHKY IMOJIOPOXKEH Bipasy
OIMMHHMBCS Yy 1oni 30py HaykoBHiB. Cepen Hux morpioHo Bunimntu C. Memika,
E. IllakipoBy, . bapman, [I. Cikopy. H. Topomeupky, C. Ky3uxa,
M. Kocrpumto, H. Kyany B. Jlumuyka. Ane BKa3aHHil HampsiMOK HEMOXJIHBO
Ha3BaTH IOBHICTIO BUBYEHHM, aJDKE B KOXKHIH KpaiHi Ha Pi3HUX eTanax pO3BUTKY
CUIbChKMH  TypusM HaOyBae pi3HMX OCOONMBOCTEH, 3 SBISIOTBCS — Ta
BUPILIYIOTECSI HU3KA MpoOieM, sSKi MOXYTh CTBOPUTH SIK TEPENOHH, TaK 1
HerependayyBaHi 0COONIMBOCTI HOrO pO3BUTKY. YKpaiHa B CBOEMY CKIIAJi Mae
TepuTopii SK 3 pi3HUMHU reorpadiyHUMU OCOOIMBOCTSIMH, a came penbedom,
KJIIMaTOM, PECypCaMH, TiAPOJIOTi€r0, TaK 1 3 ICTOPUYHUMH: MOXOKCHHSIM Ta
JIMHAMIKOIO HACEJICHHS, YMOBAMH JKUTTS, TOOYTOM, KYJIBTYpOIO TOLIO.

BusHaueHHST ~ TOHSATTS  «CUIBCBKMH  Typu3M»,  SIK  CKJIaJI0BOI
aJbTEpPHATUBHOIO TYPHU3MY, NOCI € JUCKYCiHHUM. /locTeMeHHO He BH3Ha4YeHa
pI3HHIS MDK  TIOHSATTSMH  «3€JIEHHH», «EKOJOTIUYHHNY,  IPHPOAHHI,
«CITbCHKUIT». Alle JesKi HayKOBII BCe X IIPOMOHYIOTH CBOi AYMKH 3 IIbOTO
npuBoay. HaBenemo npukmagy, mo 3amnponoHyBaB YKpaiHCHKWE IOCIIIHUK
C. Ky3uk ta anrmiens C. Memik.
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CinbCbKH TypH3M - Il IPOBEJCHHS BUIBHOTO Yacy B CUIBCHKOMY
Cepe/IOBUINI, SKOMY NpHTAMaHHA BiJINOBiTHA 3a0y70Ba, CUTBCHKUN TOOYT,
MaJhOBHUYMH JaHamadr. [2]

Cinbcpkuit TypusMm (rural tourisSm) - BIAMIOYMHKOBUH BHJ TYypH3MY,
CKOHIICHTPOBAHWH Ha CUIBCHKHX TEPHUTOPISX, SKUHA Iepeadadae pPO3BUTOK
TYPUCTUYHHUX MUIAXiB, MiICIb JUIS BIANOYMHKY, CIIbCHKOTOCIOJAPCHKUX 1
HapoOJHMX MY3€iB, a TakKoX IEHTPiB 3 OOCIYroBYBaHHS TYPHUCTIB 3
MIPOBITHUKAMH Ta €KCKypcoBoAaMH. I[IOHSATTS «CUIbCBKHH TYpU3M» YacTo
OTOTOXHIOIOTh 3 «arpoTypU3MOM», alle TOHATTS «CUIBCHKHHA TYpHU3M)» 3HAYHO
mmpie. [3]

HaBitp, po3rmsgaroun 1 /Ba BU3HAYCHHS, MOXKHA BiJUYTH PIi3HHIIIO.
Hampukinan, C. Ky3uk xapakTepusye CUIbCBKHI TYpU3M IIPOCTO SIK MPOBEIEHHS
BIJILHOT'O Yacy B CUIbCbKOMY cepenouiii, a C. Meanuk Bxe xapakTepusye Horo
B CTPYKTYpi TYPUCTUYHOI rajy3i.

VYxpaiHcbke ceno Mae 0araTo MOXJIMBOCTEH U1l BAKOPUCTAHHS Y PO3BUTKY
PI3HOMaHITHUX YKpaiHCBKMX JIaHAMA(TIB, 1CTOPUKO-apXiTEKTYPHOI CIaJMINHH,
noOyTy, JIKYyBAIFHUX Ta peKpealiiiHux pecypciB. Takoxk, 3HAUHOIO IEpeBaroro
Halloi KpaiHW € 3pydyHe TeonpOCTOPOBE PO3TAUIYBaHHS /O TMOTEHIIHHUX
TypuctiB. KpiM TOro, CiNnbCbKMI TypH3M MOXKHA PpO3IJISIAATH SIK 3HAYHE
JIOAATKOBE JIKEPEJIO JOXOIY CUTBCHKHUX POAWH ab0 (epMepChKUX TOCIIONApCTB,
PO3BUTKY 1H(PACTPYKTYpH.

CporosHi HalOUTBIIE MOMMPEHHS B YKpaiHi CUIBCHKOTO TYpHU3MY Hapasi
BinOyBaeThcst B KaprmaTcbkoMy perioHi, Jie CHOCTEpiraeThCcs BeJIMKa KUIBKICTh
HE3aiHATOro0 HaceJeHHs Ta 3HaYHWH (POHJI NMPUBATHOI'O CEKTOPY, IO 1 CTajo
OCHOBHOIO TIEpPElyMOBOIO BUHHKHEHHS TaKOrO HANpsMKy Typu3My B YKpaiHi.
Benuki nepcriektiBH Juis Horo nommpeHHs MatoTh [loninbcekuii, [Tomickkuii Ta
Hamnninpsiaepki perionn. KokeH 3 Ha3BaHUX paioHIB 37[aT€H 3alpoIOHYBAaTH
CHOXKMBA4y YHIKaJIBHI Ta pi3HOMaHITHI 00’ €KTH IJIs1 03HAHOMJIICHHS.

HaiimikaBinmMu B CTBOPEHHI Ta BUKOPUCTAHHI CLTBCHKUX MapIIpyTiB €:

— Ilpupomo3HaBumii Typu3M 3 OKpEMHMH MporpamMaMu JJisl pi3HHX
BIKOBHX I'PYII Ta PiBHIB MiJIrOTOBKH;

— Icropuunuii Typu3M — BUBUEHHS iCTOpIi 3acelleHHs] TEPUTOPii, 3SHAYHNX
MoAil, mo BinOyBajMcs Ha MPOTA3i BChOrO NEpiody, a HaBiTh 1 JIO
3aceneHHs (popmyBaHHS reorpadii MicCIeBOCTi, Tip, BOIOWM,
POCIMHHOT'O Ta TBAPMHHOT'O CBITY B paMKax 3arajbHOi icTopii 3emii Ta
BJIACHOI YHIKQJIBHOCTI;

— ErHorpagiunmii TypusM — 3HaHOMCTBO 3 MICLUEBOIO KYJIBTYPOIO,
TPaJULisIMH, HApOAHUMH DPEMECIaMH, CIOCOOOM JKUTTS HaceJeHHS
JIaHOT CITBCHKOT MiCIIEBOCTI;

— DONBKIOPHUHI TYypH3M — IOJOPOXKi 3 METOI0 y4acTi Y (ONBKIOPHHUX
(hecTUBAISIX, TPAAUIIIIHAX 0OPSIIaX BiIOBITHOT MiCIIEBOCTI;
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— TacrporypusM, y TOMY YHCIi BHMHHO-JETYCTALIHHWH, — pI3HOBUI
TYpU3My, PpO3POOJICHUI CIEI[iaIbHO JUIS  JIFOOWTENIB  KYJiHapii,
T'YpMaHiB 1 JOCIITHUKIB MIiCLIEBOI 1Ki;

— Boanmii TypusM — CHyCKM MO MICIEBUM piduKaM, O3epaM, KaHajam
TOIIO HA CIienialbHUX 3acobax — KaTamapaHax, YOBHaX, Oaiapkax;

— Benorypusm — nmogopoxi 3a BU3HAYEHUMH MapLIpyTaMH 10 MiCIIEBOCTI
3a JIOLIOMOTOI0 BEJIOCHUIIE/IIB;

— PeniriitHuii Typu3M — MaHIpIBKH 110 XpaMaM Ta CBSTHM MiCISIM.

OTKe, IUIAXIB 1 MOXIIMBOCTEH PO3BUTKY CLIBCHKOTO TypH3MYy B YKpaiHi
Oe3miu, ane, Oyab-fKOi Jep)kKaBHOI cCTparerii PO3BUTKY JAaHOTO HAIpPSIMKY
cporonHi He icHye. lle YMHHHMK BKpail HETaTMBHO BIUIMBAE€ Ha ITOBHOLIHHHH
PO3BHUTOK JaHOTO Pi3HOBUAY INEPCHEKTUBHOI Taiysi, i, BiANOBIIHO €KOHOMIKH
KpaiHu B miioMy. AJDKe, TypH3M YCIO/IH 1 3aBXKIM € NPUOYTKOBOIO CIPaBOIO, SIKa,
JI0 pedi, MOXKe 3aJTy4UTH YUMaITy KiJIbKICTh BAJIIOTHUX HAJXO/DKEHB 1 10 Oi3Hecy,
1 710 neprkaBHOI ckapOHumI. [lo Toro ik, AepkaBa BTpayae yHiKaJlbHY MOXJIUBICTh
BHUXOBYBAaTH B YCIX TOKOJIHHSAX YKpaiHIIB JIFOOOB 10 CBOEI OATHKIBIIMHH, a
3HAYUTh, 1 TATPIOTH3M.

Haii6inpin mepcrneKTUBHUMH HaIlpsSIMKaMH  PO3BUTKY JaHOI raimysi B
YKpaiHCBKOMY CeJli, Ha Hall OIS, €:

— CrTBOpeHHS SACKPaBO BUPaXXEHOT'O HAIIOHAJIBHOTO KOJOPUTY B canubax

Ta iHIMX 00’€KTax HAa TYPUCTHYHUX MapHIpyrax abo 3axojax;

— Po3poOka  pi3HOMaHITHHUX  HampsMKIB  CUIBCBKOTO  TYpHU3MY,
BUKOPUCTOBYIOUHU racTpPOHOMIYHI, peKpeariiii, €KOJIOT14Hi,
eTHorpadiuHi, oOyTOBI TOMIO.

— 3ayry4eHHs IHO3EMHUX TYPHUCTIB TOIIO.

Jlis ycninHoro po3BUTKY BU3HAUEHNX HANPSMKIB HEOOXiHO IPOBEICHHS
KOMIUIEKCHHX  3aXOHiB, 3ajyyaloud Jep)KaBHY MiATPUMKY, IHBECTHIII,
3alikaBiieHI MDKHApOAHI I'paHTOBI opraHizarii, 0i3HECOBI CTPYKTYpH 1 MicleBi
IpOMaJH.

Jlitepatypa
1. Jloiixo O.T. TypusM M TOCTMHHYHOE XO3sHcTBO. YueOHoe mocobme. — Tomck:
Usparenscro TITY, 2005. — 152 c.
2. Teorpadis TypHU3MY. Kysux C.IL Pexum JIOCTYILY:

https://pidruchniki.com/1506091343766/turizm/silskiy zeleniy turizm

3. Topimescekuii 1., BacunbeB B., 3iHbKO 10. CUTBCHKUH 3€JICHHIH TypH3M: OpraHi3arlist
HaJlaHHS TOCITYT TOCTHHHOCTI. IBaHO-(pankiBchk: MicTo HB, 2003. - 148 c. pexum
noctymy http:/tourlib.net/books_green/gorishevsky2-1.htm

4. CnoBapb ykpaiHCbkoi MOBH: B 4-X TT. / 3a pex. b. I'pinuenka. — K., 1907—1909. —
T.4.—C. 113.
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OCOBJIMBOCTI OPTAHIBAILII EKCKYPCIMHOI'O
OBCJIYTOBYBAHHS B YKPATHI

3eaenxo O. O., Kopaanos 1. B.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

[HTEeHCHMBHMI pO3BHTOK Cy4YacHOI TYPHCTHYHOI iHAYCTpii BHMarae BiX
MIPOBaiIepiB MOCITYT KOMIUIEKCHOTO OOCITYTOBYBAaHHS CIIOKMBAUiB TYPUCTUIHHX
HOCIYT.

Bxe Ha cranmii po3poOkuM mporpaMu Typy HEOOXiTHO IependayuTi
MOXIIMBI JTOZIATKOBI MpOIMO3MMLIi IS YYaCHHUKIB TOIOPOXi, SKi JOMOMOXYTh
BUTIJTHO BHpI3HUTH LEH Typ, a TYPUCTHYHIA opraHizamii — OTpUMaTH
JIOAATKOBUH 10XiJ. HamoBHEHHS TypHIpOMYKTY CYYacHHUMHU JOAATKOBUMHU
TIOCITyTaMH, SIKI KOPUCTYBATUMYTHCS MMiJIBUILIEHUM MOIHUTOM 3 OOKY TYPHCTIB, €
aKTyaJlbHUM 3aBIAHHSAM JUIS IiJIPHEMCTB TYPHCTHYHOI 1HAYCTpii YkpaiHw,
TOMY JOCHI/DKEHHS Ii€l mpoOieMn Ta BH3HAYEHHS LUIAXIB 1l BHUPIMIEHHS €
aKTyaJIbHUM 3aBJIaHHSIM ChOTO/ICHHSI.

Cepen HaOUTBII TOMYIISIPHUX AOJATKOBUX TYPUCTUYHUX HOCIYT TPOBiIHE
Micle 3aiiMaloTh €KCKypCiliHI Mporpamu, iX sIKICTh BiJirpae 3Ha4Hy pPOJIb Y
(¢opMyBaHHI TOMUTY SIK HAa EKCKypCiiiHe, Tak 1 Ha 3arajbHE TYPUCTUIHE
00CITyrOByBaHHSI.

OcobamBocTi opraHizanii eKCKypciiHOro oOCIyroByBaHHS IependavyaroTh
pO3poOKy Tmporpamu, sKa TIIOBUHHAa BpaxOBYBaTH MOXIIMBOCTI TYPHUCTIB
CHPUHHATH iHpOpMAIifO: 3aBEIMKUI 00csr iHpopMalil BUKIMKAE IEPEBTOMY,
3aMainii — HEB/IOBOJICHHS. 30aJ1aHCOBAHICTh ITI3HABAJIBHOTO Ta PO3BAXKAIHLHOI'O
MOMEHTIB KOKHOI NpOrpaMH eKCKypcii TMO3WTHBHO BIUIMBAE€ Ha TYPHUCTIB i
3araJioM MiaBUINYe e(EeKTUBHICTh MOI3AKH. OTke, NPaBHWILHO pPO3pPOOICHA
Iporpama € roJIOBHOI0 YMOBOIO YCITIXY €KCKYpPCIHHOTI0 00CITyroBYBaHHS.

ExckypciiiHi MociIyru CIpouyroTh 3HAHOMCTBO TYPHCTIB 3 BH3HAYHUMHU
ICTOpUYHHMHU Ta KYJbTYPHUMH IIaM'siTKAMH TYPUCTHYHUX IEHTPIB KpaiHw, ii
ictopiero i cydacHicTio. E(eKTHBHICTH EKCKYpCIHHOI pOOOTH 3aJICKHTH BiJ
HU3KM (PaKTOpIB: ITirOTOBIEHOCTI EKCKYpCOBOZA, OCOOJMBOCTEH aymuTopii,
00panux (HopM, 3acC00iB i METO/TIB POOOTH.

Jlnsg  ycmimmHOrOo pO3BUTKY Typu3My B Hamiii KpaiHi HeoOXiHa
iJecnpsMOBaHa IMiIrOTOBKA €KCKYPCOBOJIIB, IPOTPAMOI0 SKOI Iepeadadanocs 6
MOCTIHHE BJIOCKOHAJIEHHS 3HAaHHA 1HO3EMHHMX MOB, TNOINIMOJEHE BHBYEHHS
EKCKYPCIHUX 00'€KTiB, MOMITHYHHUX 1 COIIAIbHO-CKOHOMIYHUX ACTEKTIB JKUTTS
KpaiHH, TMTaHb KpaiHO3HABCTBA, METOAWKM POOOTH 3 BITYM3HSHMMHU Ta
1HO3EMHHUMH TypucTamu. Bike moBeneHo, O TYPHCTH 3aBXIHU 3BEPTAIOTH yBary
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Ha 3arajJibHy epyAMIil0 Tifga, Woro moiH(GOpMOBaHICTH y MHUTAHHSIX IOJITHKH,
€KOHOMIKH, KYJIbTYpH, @ TAKOX Ha HOT0 30BHIIIHIM BUIIISA, MaHEpPy MOBEAIHKH.
ExckypcoBon MOXke TOCATTH YCIIXy Maike B yCbOMY, SKIIO BiH ITAXOAUTH 10
BHUKOHAHHSI CBOiX OOOB’S3KIB 3 €HTY31a3MOM, a/DkKe ISl puca — IIe 4acTHHa
npodecioHanizmy, K i Horo MOOPO3UWIMBICTH, MOBara J0 JIFOJEH, JI000B 10
cBoel pobotu i, Oe3yMOBHO, 10 JepkaBW, Yy SKii mnpamoe ¢daxisenp 3
EKCKYpCIIfHOro 00CIyroByBaHHs. 3 IHIIOrO OOKY HEJIOCTATHE BOJOIIHHS
(haKTUYHUM MaTepiajioM, TOTaHWM IMOKa3, BINCYTHICTH JIOTIKH W aJpPECHOCTI,
HEBMIHHS BiJIIIOBIIaTH Ha 3alMTaHHS TypPHUCTIB — OCh OCHOBHI HEJOJIKU JESKUX
eKCKYpCOBOJIIB, sIKI BeAyTh eKCKypciiiHy pob6ory. Tomy 10 KOXHOro
eKCKYpCOBOJIa BUCYBA€ThCS Psifi BUMOT: MNPAlbOBUTICTH; YIIEBHEHICTh y C00i;
CaMOJIUCUMILIIHA; HANOJIETJIMBICTh; THYYKICTh y TPUHHATTI  pillIeHHS;
HAIIHICTh;, YMIHHS BUUTHCS B IHIIUX; YMIiHHSI TIPAIFOBATH 3 JIIOABMM; ITOBara Jio
TypHcTa; podoTa He TIJIBKH 3apajid TPOILIEH.

OpHak 0cOOMCTHX pHC 1 TMOOKMX 3HAHb HEJAOCTaTHBO JJISI TOCSTHEHHS
mijzed Typusmy. BaxMBO HE TUTBKM 3HATH 0araTo 4oro camMomy, a W BMITH
riepeaTy CBOI 3HAHHS IHIIUM JIFOAsM TYT Ha JONOMOTY Tily NPUXOIUTH 3HAHHS
METOJI0JI0Tii eKCKYpCIHHOI AisUIBHOCTI ¥ yMIiHHSI 3aCTOCOBYBAaTH METOAMKY Ha
mpakturi. [lokmageHi B OCHOBY  iHQOPMAIIHHO-CKCKYPCIHHOI  poOOTH
METOJIOJIOTIYHI IPUHIMITN 0a3yIOThCSl HAa CHCTEMHOMY MiJIXO[i, PO3POOJICHOMY
me B XIX cT., i BpaxoBYIOTh JIOCATHEHHS IICUXOJIOTIi, COIIIONOTI, IeIaroriky,
JIOTIKK, [0 JONOMAararmTh 30araTutd  iHpOpMamidHWiA  MaTepianr 1
BHUKOPHCTOBYBAaTH Pi3HOMaHITHI 3aCO0M BUpPaXXEHHS SK /IS TIEPEAaHHs 3MicCTy,
Tak 1 Ui po3poOku (opmu BemeHHs eKckypciid. HexTyBanHs mocryiaramu
eKCKYpCIHHOI METOIMKHM IIpU3BEAE [0 IIOCTYNOBOI BTpaTd TOMHTYy Ha
€KCKYPCiliHI MOCITYTH.

Po3Burok Ta opraHizamisi eKCKypciiHOI  misiIbHOCTI B YKpaiHi
MATPUMYETHCS 1 PETYIIOETHCS Ha HallioHAIbHOMY piBHI. 16 Oepesns 2017 poky
ypsia cxBanuB CTparerito po3BUTKY TypH3MY Ta KypopTiB Ha mepiox no 2026
poky. JloKyMeHT po3poOJIeHO 3 METOI0 CTBOPEHHS YMOB Uil 3a0e3ledeHHs
MIPUCKOPEHOTO PO3BUTKY cepr TypusMy 1 KypopTiB, IEpeTBOpeHHs Ii Yy
BHCOKOE(EKTHBHY, IHTETPOBAaHY Y CBITOBHH PHHOK Tajy3b. 3arpoBaJUKEHHS
Crparerii nependavaeTbes 3a HANPSIMKaMH, cepell IKnX: 3a0e3nedeHHs Oe3nexu
TYpHCTIB Ta 3axUCT IiX 3aKOHHMX TIpaB Ta IHTEPECIB, IMIIEMEHTALlis
3akoHomaBcTBa €C y cdepi Typusmy, 3a0e3MEUCHHS KOMILIEKCHOTO PO3BUTKY
TEpUTOPiH, 30KpeMa CTBOPEHHS CIPUATIMBUX YMOB IS 3aJTy4€HHs IHBECTUILIN Yy
po30ynOBY  TYpHCTHYHOI  iHQPACTPYKTYpH,  YIAOCKOHAJIEHHS  CHUCTEMH
npodeciiiHol miaroroBku QaxisiiB, (GOpPMyBaHHS Ta MPOCYBaHHS MO3UTHBHOTO
IMi/DKy YKpaiHu, sk Kpainu mpuBaOIrBoi AJIs TypU3My.

Crpareriss BH3HaYae IHTETPOBAaHWH MiAXiJ M0 (OpPMYBaHHS 1 peaiizamii
JIep>)KaBHOI MTOJITUKH y cepi Typu3My Ta KypopTiB, SKHH y BU3HAYEHUX MEXax
nependavyae yJAOCKOHAJIEHHS Ta PO3BUTOK EKCKYPCIHHOTO 00CIyroByBaHHSI.
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OpHUM 13 OCHOBHHUX HampsIMKiB peamizauii Ctparerii B acrekTi eKCKypCiiHOI
JUSUTBHOCTI € BIPOBAPKEHHSI MIXXKHAPOIHOI CHCTEMH SIKOCTI TOCIYT 338 TaKUMH
HaInpsIMaMH, SIK OpraHizallist poOOTH T'i/liB-TIepeKiIagadiB Ta eKCKypcoBOIiB [2].

CyyacHi yMOBHM TOCIOJApIOBaHHS BUMAararoTh BiJ  IAIPUEMCTB
TYPUCTHYHOI 1HAYCTpii nepeOyqoBH BIIACHOI'O MiIXOAY AO TOCHOAAPIOBAHHS.
Bupimenns npoGiem ¢GopMyBaHHS HampsIMKiB PO3BUTKY TYpU3My Ha 3acajiax
MiANPUEMHUNTBA B cdepi  eKCKypCiHOI  JisUTbHOCTI HEMOXJHMBE  0e3
IHCTUTYLIMHUX TEpEeTBOPEHb 1 PECTPYKTypH3alil TYpUCTHYHO-PEKpeariifHoro
KOMIUIEKCY perioHiB. TOMY ChOTOJHI OCHOBHUM TsATap 3a0C3NCUCHHS INLISAXIB
e(QEeKTUBHOI AiSIBHOCTI 3MIIIYyETHCS HAa MIKPOPIBEHb MISIIBHOCTI ITiIPHEMIIIB
raiysi, Ta Ha Me30piBeHb — PiBEHb TEPUTOPiaJIbLHUX TPOMa/] Ta MICLIEBHX OpTraHiB
BJIaJI, OCHOBHUM NPaKTHYHUM 3aBJaHHSIM SIKHX € 3a0e31IeUeHHs] BIDKMBaHHS Ta
PO3BHUTKY MaJMX IIiIPUEMCTB, SIKi 1 3a0€3MEYyroTh y Hall 4Yac PO3BHTOK
TYPUCTHYHOI raiy3i

Bucsitnroroun mpo6iemu opranizanii eKcKypciiiHOT AisiibHOCTI B YKpaiHi
BapTO IIJAKPECIUTH BaroMWid TIPOSIB BIUIUBY €KOHOMIYHHX, IIPABOBHX,
OpraHi3aliiHUX, OCBITHIX, KYJbTYPHHX, HAyKOBHX, HaBUAJIbHO-METOIUYHHX
MIPOLIECIB HA PO3BUTOK €KCKYPCIHHOI MiSUIBHOCTI 3 BpaXyBaHHSM HaIllOHAJbHUX,
€BPOINEHCHKUX Ta CBITOBUX TEHAEHINI PO3BUTKY TYpHUCTHYHOI iHaycTpii. Tomy
CBITOBa EKOHOMIYHa IHTerpamisi TYpUCTHYHOI iHaycTpii Ykpainm mnorpeOye
YiTKOTO JOTPUMAaHHS 3aKOHIB PWHKOBOI €KOHOMIKH, 30KpeMa, B CHCTEMi
peaizamii eKCKypCiiiHOi AisUTBHOCTI 3a PaxyHOK ajanTainii y4acHWKIB PHUHKY
eKCKYpCIHHMX TOCIYyr A0 MDKHapomHHX BUMOr Ta BUMor €C momo sKocTi Ta
Oe3rekn 00CITyroByBaHHSI.
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IV. CYYACHI TPOBJIEMH MPUKJIAJHOI ®13UKH TA
IH)KEHEPII

MUATTUHTOCTOMKOCTh CTAJIU AISI 321 B
XJIOPUJCOJEPKAILUX CPEJIAX

Hapuscxnii A.J.', SIp-Myxamenosa I'. II1.°, Mykames K.,
Mypanos A.JL.°, Ambip6aii XK. I'.”

"q40 «A306ckuii mawunocmpoumensuviii 3a600», 3anoporccran oon.,
2. bepoanck, Ykpauna
? HHH sxcnepumenmansnoii u meopemuueckoii pusuxu KazsHY
um. anv-Papaou, 2. Aamameot, Kazaxcman

J1s xadecTBEHHOM OLEHKH KOPPO3MOHHOW CTOMKOCTH METalIOB B
pacTBOpax 3JEKTPOIMTOB CYILIECTBYET AOCTATOYHOE KOIMUYECTBO METOAOB. Ilpu
9TOM BCE M3BECTHBIE METOJbI ONPEAETICHUs CKIOHHOCTU KOPPO3HMOHHOCTOMKUX
CTaJlell K NUTTUHTOBOM M IIENEBOM KOPPO3UM PA3AEISIOT HAa JABE TIPYIIIBL
JNEeKTpOXUMUUEcKUe U xumudeckue. OJHAKO B YCIOBUSIX SKCIUTyaTall
TEIJI00OMEHHOH anmapaTypsl 4acTO BCTPEYAIOTCSl CpPelbl C HU3KOW yIEIbHON
MIPOBOJUMOCTBIO, 3aTpyAHSIONINE OLIEHKY MUTTUHT OCTOMKOCTH
KOHCTPYKLMOHHBIX MaTe€pPHUajIOB AIEKTPOXUMUUECKUMU MeToaaMu. [loatomy s
OIpe/IeIeHUs MMTTUHIOCTOMKOCTH MaTepralioB TEIIIO0OMEHHOT0 000pYA0BaHUS
B OOOpPOTHBIX BOJaX NPUMEHSIOT METOA  ONpEJENICHUs KPUTHYECKOH
TemriepaTypsl nurTHHTOOOpazoBanusi (KTII) cranmeli m crutaBoB. Tak B
HeKoTOpbIX padorax onpenensiin KTIT koppo3nOHHOCTOMKHX CTallel U CIijiaBa B
MOJIETIBHBIX OOOPOTHBIX BOJAaX B 3aBUCHMOCTH OT MX XMMHYECKOTO COCTaBa M
CTPYKTYPHOH TETEpOreHHOCTH (CpenHHi IUaMeTp 3epHa ayCTEeHHWTa M 00beM
BKItfoueHni). OpHaKO KOPPO3MOHHOCTOMKHE CTadd AayCTEHHTHOrO Kiacca
coaepkar  O-¢eppur.  M3BectHo, uro  ¢eppurHas  daza  cHmKaer
MUTTUHTOCTOMKOCTh KOPPO3HMOHHOCTOMKUX CTajed B  XJIOPUACOIEPKAIINX
cpesax, a TpaHUIbl MEXAY ayCTEHUTHOW U (eppuTHON (ha3oil 4acTo SIBISIOTCS
MECTaMH 3apOXKJICHUS U PaCIPOCTPAHEHUS] KOPPO3UOHHBIX TPEUIVH. DTH JaHHbIE
MO3BOJISIIOT ~ Ka4eCTBEHHO  OLEHWTh  BiMsiHHE  QepputHod  (a3el  Ha
MUTTUHTOCTOMKOCTh KOPPO3UOHHOCTOMKUX cTaneu B
BBICOKOMHMHEPATM30BAHHBIX XJIOPUACOJAEPKAIINX CpeAax, HO (pakTUuecKu He
MIPUTOJHBI A KOIMMYECTBEHHOM OIIEHKM 3TOro IMpolnecca, NOTOMY UYTO HET
3aBHCUMOCTH MEXAY KPUTEpUSMHU MUTTHHTOCTOMKOCTH KOPPO3HMOHHOCTOMKHUX
cTajel, mapameTpaMH Cpelasl M KOIMYEeCTBOM B HHX O-(eppura. [TosTomy B
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pabote ucciemoBaHO BIUSHHUE KonmdecTBa O-¢peppura B cranu AISI 321 Ha ee
KTII u moTeHIMa b B MOACITBHBIX 00OPOTHBIX BOJAX.

OO0pa3sibl U3roTaBJIUBATIM XOJOMHBIM MEXaHHMUYECKHUM CIocoOoM B (opme
MPSIMOYTOJIGHBIX  MapaUIeICueIoB  pa3MepoM 3x3x] MM  TOBEpXHOCTB
KOTOPBIX MOJABEpPrajiu 3JeKTpornonupoBke. KommdectBo depputHoit  (da3bl
OIIPEICIISITH 110 hopMyIIe:

P, = %u 000 <L Z=ZlH 1500, -tz 11,
O O O

a a a (1)

rle O, — yAeIbHAs HAMarHMYeHHOCTh o — (pa3br;

Om — (eppOMarHuTHas COCTaBIISIOIIAS YEIbHOW HaMarHMYEHHOCTH
o0pasa;

¥ — o0IIast yaenabpHas MArHATHAS IIPOHUIATENIFHOCTD 00pasia;

Yo — PE3yNbTHpYIOIIAs yIeJdbHAs MarHWTHAs TPOHWUIATENHFHOCTH Yo
ayCTEHMTa M Taponpolecca y, o — a3l

H — HanpspkeHHOCTh MarHUTHOTO TIOJISI.

B pesynbrare 251eKTpOMarHUTHOTO HaChIIeHUsT 00pa3noB 1o ¢popmye (1)
BBIUMCIIEHO cojiepkaHue O-¢epputa B mmaATH IU1aBkax cramu  AISI 321.
Conepxanue o-heppura uzmensutock ot 0,099 mnaska 4 1o 0,36 00.% 1utaBku 2;
3. YcraHoBieHO, 4TO conepkanue O-¢peppura B cranmu AISI 321 Biuser Ha ee
MUTTHHTOCTOMKOCTh B HU3KOMHHEPAIN30BaHHBIX XJIOPHJICOJEPKAIINX Cpelax.
IloxazaHo, uTo B XJopuiacoiepxameMm pactsope ¢ pH4 u koHueHTpanuei
xiopunoB 600 mr/m mexmy KTII cramm AISI 321 conepxanuweM B He#l o-
¢deppura uMeeT MecTo napabonuyeckas 3aBUCUMOCTb. [Ipu  yBenMyeHUH
conepxanus d-peppura ot 0,099 no 0,24 00.% KTII cramm Bo3pacTtaer mo
50,5°C, a mpu mocnenyromeM yBenmdeHun oowema O-¢eppura a0 0,36 00.%
KTTII cranu cumxaercs o 44°C.
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METO/J CUHTE30BAHUX OB’€EKTIB B 3ATAYAX
OIITUYHOTI'O PO3III3HABAHHA

I1.B. €:xos', T.M. CMipHOBal, A.B. Ky3bMemc02, Jin-Tae Kim®

"Inemumym ®izuxu, HAH Yipainu
’Mincnapoonuii yenmp “Incmumym npuxnaonoi onmuxu”, HAH Yxpainu
’Department of Photonic Engineering, College of Engineering,
Chosun University

3anpornoHoBaHO MeTo/ CcUHTe30BaHMX (a3zoBux 00’ekTiB (CPO-meron)
CHpsIMOBaHMI Ha PO3B’s3aHHS 3aiadi PO3MMI3HABaHHA 00pa3iB ILIIXOM 3aMiHH
peasbHUX O00'€KTiB Ha OJHO3HAYHO TOB’s3aHi 3 HuMmuH C®d-00'ekTH, sKi
po3paxoBaHi 3a JIONOMOIOI0 iTepamiiHoro anroputMy @yp’e-niepeTBOpPEHHS.
HoBuii  miaxin exkcnepuMEHTanbHO  JOCHI/KEHO B ONTHUKO-IIM(POBHX
kopenstopax Bannepmrorra (BJI) ta cymicHoro ®@yp’e-neperBopenns (CDII).
BcraHoBiI€HO, IO 3aMPOIMIOHOBAHUA METOJ J]A€ MOXKIIUBICTh:

a) CIPOCTUTH TpOoLeAypy BUOOPY 03HAK (KpHUTEPiiB) pO3Mi3HABAHHS;

0) OTpUMYyBaTH OJHOTHUITHI O-TTOMIOHI CUTHAIM PO3Mi3HABAHHS, HE3AJICKHO
BiJl TOTO JIO SIKOT'O KJIACY B1THOCHTHCS 00'€KT;

B) MiABUIMTH BigHomeHHs curHai-mym (BCL) kopensmiiHUX curHaiiB,
B cepequboMy, Ha 20-30 dB.

[pu peamizarii y3romkeHoi ¢inapTpaiii MmokaszaHa BUCOKA ¢()EKTUBHICTH
3amucy y3rofpkeHux ronorpadiunrux ¢inetpi (YI'®) noinbHUX 00’€KTiB Ha
¢doronomiMepHiit ceiTouyTnuBii komnosuii (PIIK). Busnaueno ymoBu 3armcy
YI'® na DIIK, sixi 3a6e3neuyrors AudpaxuiiHy epekTuBHIcTh Ha piBHI 70% Ta
BCI 1o 40 nb npu y3romxkeniit ginprpanii y BJI-kopenstopi.

IIpocropoBe pozminenHss @yp’e-criekTpy O0’€KTIB 1 ONTHYHHX IIyMIB
KOpeJsiTopa HUISIXOM BHECEHHsI (pa30BOi T'paTKH B CTPYKTYpPY OO’€KTIB mpu
3ammci roorpadivHux (iIBTPIB Ta Y3TOMKeHiH (QUTBTpAIlii 1aJ0 MOXKIHBICTh HA
nopsiaok migsumuti BCII kopensiifHiuxX curHaiB.

B pesynbTati MozensHEX Ta onTHYHNX ekcriepuMenTiB y COII-kopensropi
3a COO-MerosioM BCTAHOBJIEHO €(EeKT KepoBaHOI YYTIMBOCTI 1O 3MiH B
CTPYKTYpi TOpIBHIOBAaHUX OO€KTIB. AHali3 pe3yJabTaTiB pO3Mi3HABaHHA 3a
CTaHAApPTHUM Ta 3alpONOHOBAaHMM METOJaMM IIOKa3aB, WI0 YYyTJIHBICTh
OCTaHBOI'O JIO 3MiH Y CTPYKTYpi 00’ €KTiB iCTOTHO BHIIA.

KarwudoBi caoBa: posmizHaBaHHs 00pa3iB, TiOpHIHI ONTHUKO-UM(POBI
CHCTEMH pO3Ii3HABaHHS, CUHTE30BaHi ()a3oBi 00 €KTH, ITEpaIliifHUI alrOpUT™M
®Dyp’e-nepeTBOPEHHS.
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BJIMAHUE TEMIIEPATYPbBI OCAXKAEHUS HA
KOPPO3MOHHYIO CTOMKOCTh HAHO-KJIT

Jynapcka J.', fIp-Myxamenosa I'.111.>, ATuu6aes P.A. 7,
Illomanos P.A.”, KymaGaepa A.E.”

1 .
Hucmumym gpuzuueckoit xumuu IIAH, Bapwasa, Ilonvua
2 Y .
HHH Ixcnepumenmanvhoii u meopemuueckou uzuxu
KazHY um. anv-@apaou, Anmamul, Kazaxcman

DNeKTPOIUTUYECKUN XpoM o CPaBHEHUIO c JpYyrumMu
AJIEKTPOOCAKIAEMBIMU METAJUIAMH SIBISIETCS HanOosee KOPPO3HMOHHOCTOMKHM,
W3HOCOCTOMKMM M 00JIalaeT BBICOKOM TBepAOCThIO. HecMoTpst Ha 3TO, OH He
3alUIIAET OCHOBY OT KOPPO3UH, U3-3a NOpUCTOCTU. Ocaxkaasi KOMIO3UIIMOHHBIE
anexTponutrdeckue mokpeiTHs (KOII) myrem moabopa COOTBETCTBYHOIIMX
JUCTIEPCHBIX YaCTHIl, MOXHO YyIy4IIUTb AHTHKOPPO3UOHHBIE CBOWCTBA
AJIEKTPOJIMTUYECKOrO Xpoma. 3ammrHasi crmocodoHocts KOII B 3HaYMTENBHOM
CTENEeH! 3aBHCHUT OT KOJIMYECTBA JUCIIEPCHON (Pa3bl B METAUTMYECKONW MaTpHIIE.
Msbl  mpendmonaraeM, 4YTO KpOME KOJMYECTBa JUCHEpCHOM  (asbpl, Ha
QHTHKOPPO3HOHHYIO CTOWKOCTh BIIMSIET M CTENIEHb JUCIIEPCHOCTH BTOPOH (hazbl.
W3zBectHo, uro Hano — KOII Ha ocHOBe Xpoma 00iajgaroT BecbMa BBICOKHMMH
QHTUKOPPO3HOHHBIMH CBOMCTBAaMHM B BO/O-HE(DTSHBIX Cpelax, a YacTHIbI, C
pasmepamu d<10HM 003agarOT BBICOKOW AaKTHBHOCTBIO 110 OTHOIICHHIO K
XpOMOBOM MaTpHlle, YTO MPOSABIAETCA B HHTEHCHUBHOM COOCAXKJIEHHU HX C
HOHaMH XpoMa B IPOLECCe IEKTPOKPUCTAIUIN3ALUY MeTaaa. B cBs3u ¢ 3TUM
HaMHM OBUIM TIPOBE/IEHBI HCCIIC[OBAHUS BIIMSIHUS BBEICHHOW B DIJIEKTPOIUT
JIUCIIEPCHBIX YacTull Mapku «Aspocui - 300» HaHO pa3MepOB Ha KOPPO3UOHHYIO
croiikocts KOII B pacTBOpax XJIOPUCTOrO HATPHSL.

Hamu paspabGortaH SJIeKTpOIHT AJIsl TOJYYEHUS HAHO KOMIIO3UIIMOHHOTO
JNIEKTPONUTHYECKOrO TOKpbITUst (HaHo — KOII) Ha ocHOBe Xpoma C
JUCTIEPCHBIMU YacTULIAaMU - quokcua kpemHusa. Hano — KOII nHanocumnuck Ha
ctanb Mapku CT.3 Npu NMOCTOSHHOM BO3JEHCTBUU YJIBTpa3ByKa, TeMIEpaType
snextporuta 50-60°C, mioTHOCTH ToKa 7KA/M B TedeHue 1 M 2 4acoB 3 ABYX
BAPUAHTOB 3JIEKTPOJIUTOB XPOMHPOBAHUS, OTJIMYAIONIUXCA TEM, YTO B OJHOM
ANEKTPOJIUTE COAEPIKANICA CEPHOKUCIBIN CTPOHLMH, a B IPYrOM — HET.

KonnyectBeHHast olieHKa AHTUKOPPO3UOHHOW crolikoctT HaHO — KOII,
HaHeceHHbIX Ha cranb CT.3, olleHMBajach TIPaBUMETPUUYECKUM METOIOM C
TOYHOCTBIO * 0,1 MI IMyTeéM CpaBHEHHUS C AaHTUKOPPO3UOHHON CTOMKOCTBIO CTAIU
Cr.3 6e3 mokpsITHs. J{J1st McbITaHUs Ha KOppO3uio 00pa3noB ¢ HaHO-KOII namu
ObuT pa3paboTaH M CO3/laH CTEHH, MO3BOJAIONIMN IPOBOJUTH OJXHOBPEMEHHO
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ucreiTanie 8 o00pa3loB B TIOTOKE arpecCMBHOW Cpenbl, NpPOKAYnBaeMON
MIEPUCTATBTHYECKIM HACOCOM CO CKOpPOCThIO B mpenenax 10-60 oo/mun. B
KayecTBe arpecCMBHOM Cpelbl HCIONB30Bajach IUCTHUIMPOBAHHAs BOjAA H
pacTBop TMOBapeHHON coiu B KoHueHTpauusix S, 10, 20%. Wcnobitanus
MIPOBO/IMIINCh TP CKOPOCTH TIOTOKa arpeccuBHOW cpeasl 40 oO0/MHH U
temneparypax 19-23, 30 u 40°C.

Ha ocHoBaHnM NpoBeAEHHBIX HUCCIIEI0BAaHUN OBUTH MOIYYEHBI CIEeIYIOIINe
pe3yNbTaThI:

1. Pa3paboTaHo nBa BapuaHTa AIICKTPOJUTA JUTS HaHeceHus HaHo — KOII
XpOM — JMOKCHJ KPEeMHHs OTJIMYAIOIIUXCS TEeM, 4YTO OJUH COJEpPXKHT
CEpHOKUCIIBIN CTPOHIIHIA, a APYTOif - HET.

2. PazpaboraH u co3laH CTeHJ JUIsS UCIBITAaHHUS Ha aHTHKOPPO3HOHHYIO
CTONKOCTD, TTO3BOJISFOIIHINA:

®  [IPOBOAMTH MCIBITAHUS B Pa3JIMUHBIX arPECCUBHBIX Cpeiax Mpu
TeMIIepaTypax ot KOMHaTHO#1 10 60-70°C;

® [POBOJAUTH HCIBITAaHWS TPH PA3HBIX PEKHUMax BO3ACHCTBUS
arpecCHBHOM Cpelbl Ha UCIBITYeMble METald C IIOMOIIBIO
MIEPUCTAIBTUYECKOT0 HAcoca, MO3BOJIIONIETO MEHATh CKOPOCTh
MOTOKa OT HyJIsI ;1o 60 00/MuH;

®  OJHOBPEMEHHO TPOBOJWTH HCIBITAaHUS § 00pas3loB, 4TO
YBEIMYHUBAET JJOCTOBEPHOCTH ITOJTy4aeMBIX PE3YJIbTATOB.

3. KonudectBeHHast OIlEHKa CKOPOCTH KOPPO3HMH OCYIIECTBIISLIOCH
IpaBUMETPHUUYECKUM METO/IOM.

4. Hamo — KDII, monydyeHHble U3 O00OMX BapHAHTOB JJICKTPOIUTA
TIOBBIIIAIOT aHTHKOPPO3HOHHYIO cToiKocTh ctamu Ct.3 B pactBopax NaCl mo
45-69 pa3 B 3aBucHUMOCTH OT TonMHbBI HaHO — KOII, TemMnepaTypsl arpeccuBHOM
Cpe/ibl, HAJIMYHS WU YK€ OTCYTCTBHS B COCTABE CEPHOKUCIIOTO CTPOHIIHSI.
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KOMIIbIOTEPHOE MOJIEJIMPOBAHME
KOMITO3ULIMOHHBIX MOKPBITUI C 3AJJAHHBIMU
CBOMCTBAMHU

Coyca M.', Baiimosnanosa K.%, SIp-Myxamenos E.

! Yuusepcumem IMopmo, Mopmyzanus, [lopmo
2 KazHY um. Anv-Papaodu, Kazaxcman, 2. Anmameul

B obnactn marepuanoBeneHHss HCTOPUYECKH MPOINECC 0TOOpa 3alIUTHBIX
MOKPBITUH TpOBOAWIICST Ha 0Oa3e WCHONB30BaHMS TaONWYHBIX JIAHHBIX O
MEXaHUYECKHX, (PU3NUecKuX U 1p. cBolcTBax. COBpeMEHHBIH TPEHI CMECTHIICS
B CTOPOHY KOMITO3HMILIMK MAaTEPHUAJIOB U COETMHEHUSI MUKPOCTPYKTYPBI U CBOMCTB
KOMITOHEHTOB cHcTeMbl. Llenbro siBisieTcs CO37aHHE KOMIO3UIIMOHHBIX
MOKPBITUH C Pa3TUYHBIMH CIIELHUATBHBIMHU, TOPOH NPOTHBOPEYALIMMH JIPYT
Ipyry, CcBOWCTBaMH. B mponuioM HOBBIE KOMITO3UIMOHHBIE —ITOKPBITHS
pa3pabaThIBAINCh  JIONTO W C  OONBIIMM  KOJIMYECTBOM  YCHUIUI:
SKCTIEPUMEHTATOPHI TOyYail 3allUTHBIE MOKPBITUS MPU Pa3JIUYHBIX PEXKUMAX,
u3ydaqd WX CBOWCTBa, OTOMpajiM M3 COTEH OOpa3loB Hawiydmme. 3aTeM
TIBITAIIMCH Pa3paboTaTh TEXHOJIOTHIO ()OPMUPOBAHUS KOMIO3UIMH C 3aJaHHBIMH
CBOMCTBaMH. JTOT MpOLECC 3aHMMal MAECSITHWIETHS M 3a4acTylo TpeboBal
OONBIIMX MaTepHaNbHBIX 3arpar. IlosToMy — mosiBUiIack HEOOXOIMMOCTH
CO3JJaHUSI TAaKOM TEXHOJOTWH, KOTOopass Moria Obl jenaTh 0e30mmOoYHOoe
MIPOTHO3UPOBAHUE CBOMCTB. TO €CTh HE AKCIIEPUMEHTHPOBATH B J1a00pATOPHSIX, a
JlaBaTh 3a7ady KOMIIBIOTEPY TMpeicKa3aTh, Kakoe TOKPBITHE, C KaKUM
KOMITO3MILIMOHHBIM COCTaBOM M MHKPOCTPYKTYpOH OyIeT HMeTh HYyKHbIE
CBOMCTBA IPH OIPEAEICHHBIX IKCIUTYaTallMOHHBIX YCIIOBHSIX.

3a mocneIHION JIeKaly BO3HHUKIIO HECKOJIbKO HOBBIX HAIlIPaBIICHUH B cepe
pa3pabotku MaTepuanoB. [Ipomecc ordopa MaTepuanoB I KOMITO3UIIMOHHBIX
TIOKPBITHH aKIEHTUPYETCsI Ha KOHCTPYWPOBAHUM U KOMOMHATOPHOM TIOMCKE B
0a3e JaHHBIX CBOIMCTB M XapaKTEPHUCTUK, KOTOpble HauOojee MOAXOAAT IS
BBIOpaHHBIX 3HaYEeHHH (DYHKIIMOHAIBHBIX CBOMCTB. J[pyro# kiacc moaxomsmmi
JUIs  KOMITBIOTEPHOTO JW3aiiHa TOKPBITUA - 93T0 Oasupyromuiicss Ha
BBIUMCIIUTEIBHBIX ~ METOJaX M  TEOPETHYECKUX OCHOBaX  (PH3MUYECKOTO
MaTtepuanoBefieHus. s yCKOpEeHWsl  OTKpBITHS ~ HOBBIX  MaTepHajioB
UCTIONIB3YeTCsT BBIYMCIUTENbHAS CTPYKTYpa M TOAXOH «CHH3Y BBEPX»,
BKJTIOYAIOIINI KBAHTOBOE U MOJIEKYJISIPHOE MOJIEIIMPOBAHUE .

Henpro Hacrosimieidl paboOTHI sBisieTcss 0030p COBPEMEHHBIX CHOCOOOB
MHOTO()YHKIIMOHAJIBHOTO ~ JW3aiiHa MAaTepHaloB, W YCTAHOBUTH ITOJXOJB,
OCHOBaHHBIE HA MHOTOMACIITa0HBIX HEJETEPMUHUPOBAHHBIX aHAIN3aX, KOTOPbIE
MOXXHO UCIIONIb30BaTh ISl MOJEIUPOBAHUS KOMITO3UIIMOHHBIX MTOKPBITHI.
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AHanu3 TUTEpaTypHBIX JNAHHBIX IMOKA3aJ, YTO CIOCOOBI KOMITBIOTEPHOT'O
MOJICITUPOBAHHS MATEPUATIOB MOXKHO Pa3/ICINTh Ha 3 OCHOBHBIC TPYIIITBL.

1. TMomxompl, B KOTOPBIX I BBIOPAHHBIX 3HAYCHHUN ()YHKIIMOHATBHBIX
CBOWCTB MpoIlecC 0TOOpa MaTepHaaoB 0a3upyeTcs Ha KOMOWHATOPHOM ITOHUCKE B
0a3e IKCIICPUMCHTAIBHBIX TaHHBIX.

2. KommbproTepHOE MOJIEUpOBaHKE, 0a3UpPYIONIEeCs] Ha BRIYUCIUTEIBHBIX
METO/IaX U TCOPETUUCCKUX OCHOBaX (hPM3UUCCKOr0 MATEPUATIOBEICHHUS, TJIC JUIS
YCKOPCHUS OTKPBITUS HOBBIX MaTEPHAJIOB UCIIONB3YETCS TOIXO/ «CHU3Y BBEPXY,
BKITIOYAOIINI KBAHTOBOE M MOJICKYJISIPHOE MOJICITUPOBAHUE.

3. CnocoOst MOJICIUPOBAaHUsSl ~ MaTepuajoB, OCHOBaHHbIE  Ha
WHTETPUPOBAHUH BBIYHCIUTEIBHON CTUMYJSIUHA, CUCTEMHOTO WHXXUHHUPHHTA,
MIPOU3BOJICTBA U Ju3aiiHa.

B T0 e BpeMs Bce epeunCIIeHHBIE TTOAX OBl Pa3pab0TaHbI Ui 00bEMHBIX
MaTepUAJIOB U HE aJalTHPOBAHBI JIUISl 3alIUTHBIX MOKPHITHIA. [103TOMY co3maHue
METOJMKH MOJCTHUPOBAHUS KOMIBIOTEPHOTO JHM3aifHA KOMIIO3UITUOHHBIX
MTOKPBITUH € 3aJaHHBIMH ()YHKIIMOHAIEHBIMU CBOWCTBAMU SBJISICTCS aKTYaTBHOM
3aadeil B 00JacTu MH(POPMAITMOHHBIX CHCTEM.
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UCCJIEJJOBAHUE 3AIIATHBIX CBOMCTB HAHO-KJII B
AMMWHOBBIX CPEJAX

Jamnke T.!, sIp-Myxamenosa I'.11L. >, Kememxanopa A.E. ?,
Aéaupazak C.E.”

1 .
Texnuueckuit ynusepcumem Yemuus, Yemnus, I'epmanusn
2 Y o
HHH rxcnepumenmanvHoll u meopemudecKkoil puzuku
Ka3zHY um. anv-@apaou, 2. Aimamel, Kazaxcman

OObIYHO 000pYTOBaHME AMHHOBBIX YCTAHOBOK HM3TOTABIUBACTCA W3
HU3KOTEMIICPATypPHOH YIIIEPOJUCTON CTalM, MOCKOJIBKY pPAaCTBOPHI aMUHA,
MOJJOOHO aMMUAYHBIM, PACTBOPSIOT MEIb, OpOH3Y W OOJBIIMHCTBO CIUIABOB,
coJiepKalux MUHK Wik Meas. Hanbosee craObIM MECTOM aMHHOBOH CHCTEMBI
SIBIISTEFOTCSI TPYOOTIPOBOIBI HA JTMHUU HACKHIIICHHOTO aMUHA, YacTO CTPaJarollue
M3-3a2 MPOTEKaHUs TMpolecca MHTCHCUBHOW Kopposuu. Cymbdun xeneza (FeS)
oOpazyeTcs Ha METAUIMYECKON MOBEPXHOCTH T10]1 BO3/ICHCTBHUEM CEpOBOOPO/IA.
CunbHee Bcero KOppo3HWpyeT jecopOep (KOJOHHA pereHepalyu aMHuHa),
coJieprKalasi MHOTO CEpOBOJIOPOAA U TMOKCHA YIrilepoJa.

Koppo3uss u paspyiieHHe CTPYKTYphl aMWHA CHIDKAIOTCS Tpu Oolee
HU3KOM JIaBJICHMHM W HU3KOH TeMIlepaType, a TaKKe NMpU MPUMEHEHHU Oolee
pas3baBieHHOro pactBopa amuHa. CpenHsisi CKOpOCTh KOPPO3MM HA CTaHAAPTOM
kynoHe (0e3 wHambuieHus) cocraBiser 0,9969 wmm/rom. Yacrora CMEHBI
o0opymoBaHUs B CpemHEM cocraBiser | pa3 B jaBa roma. YcraHoBka 300
MpeHa3HAYeHa ISl OYHMCTKA HE(QTSHBIX Ta30B OT KHCIBIX KOMIIOHCHTOB
(cepoBozopo/ia, CEPOOKHCH yriiepoja M yriekuciaoro rasa). CelppeM uis
YCTAaHOBKH SIBJISIOTCS HE(TAHBIE Ta3bl BBICOKOTO W CPEIHETO JIABJICHUS,
nocrynatouye ¢ ycranosku 200.

B cocraB HEe(TSIHBIX Ta30B BXOIAT YTIIEBOIOPOIBI AH()AaTHUECKOTO PSa,
CEpOBOZIOPOA, YIJICKHCHBIA Ta3 u np. CpemHUil KOMIOHEHTHBIAH COCTaB Trasza
BBICOKOTO M CpEIHEero aaBjeHus mpencrasieH B Tabmune 1. CepoBomopon
HEOOXOUMO YIAIATh U3-32 €0 TOKCHYHOCTH, KOPPO3UOHHOW AKTUBHOCTU U
CIOCOOHOCTH 3arpsi3HITH OKpYyKarolyto cpeny. [Ipu cxuranum odpasytorcs SO,
U S, — MOTEHIMATIHHO ONAacHbIC BemmecTBa. OJHUM U3 CIIOCOOOB OYMCTKU T'a30BOM
(dpakuyy OT CepoBOAOPOAA SIBIISIETCS aMHHOBas oOpaboTka. J{is ymaneHus
CepoBOJIOPO/IA, CEPOOKHCH YIJIEPOAa M YIIIEKUCIIOro ra3a W3 He(TSIHBIX Ia30B
UCTIONB3YIOTCS Pa3JIUYHBIC THITBI AMHHOB.

BbI00p KOHKpETHOr0 aMUHA 3aBUCUT OT IOTpeOHOCTEH mpornecca. OObIYHO
ucnonb3yercs Monodtanonamud (MDA) (C,H,OH)NH, u austanonamus (JIDA)
(C,H4OH),NH. O0a oHU SIBJIAIOTCS POU3BOIHBIMU aMMHAKA.
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3a mepuox TpPOBENEHHs TECTUPOBAaHHS B TEUYEHHE TIOfa HalbUICHHE
‘MetallSpray’ mokasano 3ammTHYI0 3Q(QEKTHUBHOCTH MPU BO3JEHCTBUU KUCIIOW
Kopposun/spo3un. Cremayer, OTMETUTh, UYTO CYHIECTBYET BEPOSTHOCTh
TIOBPEXK/ICHNS TIOKPBITHSI ITPU MEXaHUUECKOM BO3/ICHCTBHH.

VY CTaHOBIIEHO, YTO HCIOJIB30BAHHE 3ALIUTHBIX IOKPBITHH IMPUBOJIUT K
YBEIMUEHUIO KOPPO3UOHHOM  cToiikoctn 24-56 pa3, 4YTO TOBOPUT O
1LIeTIecO00Pa3HOa3HOCTH UX UCIIOIB30BaHMS B IAHHBIX YCIOBUSIX SKCIUTyaTaINH.
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PO BIIJINB 3MIHU BOAOPO3B50PY HA I'l IPABJITYHI
PEJKMMHU POBOTH BOJOIPOBIJTHOI MEPEXI

O.I'. JoopoBoabcbka, B.b. CBiTiinuHa,
3anopizbKuili HAUWIOHATbHUIL YHIGEpCUmem

3 moyatky 90-x pokiB B YKpaiHi CIIOCTEPIra€ThCsi TEHICHIIIS 3HIKECHHS
BOJIOCTIO)KMBAHHS. BemMuMHM 1 pEeXMMU BOIOCIOXMBAHHS BIUIMBAIOTh Ha
poOOTY BOIOINPOBIIHUX MEpeX. 3MEHIIECHHS NPOAYKTHBHOCTI CHCTEMHM ITO/Ayi
ta posmoziny Boau (CIIPB), 3a He3MiHHMX TeOMETPHUYHHX PO3MIpiB caMoi
CHCTEMH, 3YMOBIIIOE TPAHCHOPTYBAaHHS BOJM 3 HAJHM3BKUMH IIBHIKOCTSIMH
PYXY, IO CTBOPIOE CHPHUATIMBI YMOBH Ui ii BTopuHHOrO 3a0pynHenHs [1]. B
YMOBax 3HIKEHHS BOJOCIIOKHMBAHHS, BHACIIJOK He30alIaHCOBaHOI pPOOOTH
CIIPB, Ha oOKpeMuX IUISHKax YTBOPIOIOTBCS 30HM HEJOCTaTHHOTO abo
HaJMIpHOTO THUCKY B Mepexi. [1]. [l cucrem BozmoriocTauaHHsl HACEICHUX MICT,
KpiM OCHOBHOI (hYyHKIIi1 3a0e31eyeHHs BOJOI0 HACEIEHHS, BaXIIMBOIO (PYHKIII€O
SIBIISIETHCS 3a0e3MeUeHHsT ToAa4l BOAW MOTPIOHOI SKOCTI, 0 € MOXKJIMBUM TIPH
BiJITIOB1THOCTI MPOIIECIB MOAAYI Ta CIIOKUBAHHSI.

Jis  BeMMKHMX MICT PpI3HHI MK (akTHYHMM Ta IPOrHO30BAaHUM
BOJIOCTIO)KMBAHHSIM MEHIIA, HXK B HACEJICHHUX ITyHKTaX, OCKIJIbKH HETOUYHICTh
PO3paXyHKOBUX TapaMeTpiB BOJOPO30OPY 3 OKPEMHUX CaHITAPHO-TEXHIYHUX
TIPUJIAZIiB B3AEMHO KOMIIEHCYIOTHCSl ypaxyBaHHSIM pPE3yJbTaTiB iX CyMicHOI il
[2]. BomocmokuBaHHS € BHIIAJKOBUM 1 HEKEPOBAaHWUM IIPOLIECOM, aie I
MIPOEKTYBAaHHS Ta eKCILTyaTalii CHUCTeM Moayi i PO3MOALTY BOIU PEXHUMHU
BOJIOCTIO)KMBAHHSl  33Jal0ThCS HOPMOBAaHUMH Tpadikamu  BigOopy Boax
BIIPOJZIOBXK JIOOW, POKY, TOIIO. 3aJeKHICTh CHHXPOHI3AIii il CIIOKUBAYiB
3aJIeKUTh BiA iX KimbkocTi. Jlnst BpaxyBaHHSI Ii€i OOCTaBMHM DPO3PaxyHKOBI
BUTpaTH y BHYTPIIIHIX BOJONPOBOAAX MOKHA BH3HAYUTH SIK 1MOBIpHY
BEJINYMHY, SIKa BPaxoBYeE BIpOTiIHICTh OIHOYACHOI i BOIOPO30IpHUX KpaHiB.
3acTocyBarty 110 METOMKY JJIs BCi€T MepeXi MicTa HE AOLLITBHO, /KE B TAKOMY
BHIIAJIKy HEOOXiTHO Oy/ie BUSHAYUTH KUIBKICTh BOJOPO30ipHUX KPaHiB 3 KOXKHOI
IUITHKA Mepexi. Ha choromHi iCHYIOTh METOAMKH ITOOYJO0BH MaTeMaTHYHHX
MoOJIeJIel, OCHOBY SIKMX CKJIaJaioTh Teopil BUIIQJAKOBUX (PYyHKHIH. AKTyalbHICTh
TEMHM JIOCTI/DKEHHST OOYMOBJIEHAa CKJIQJHICTIO OTPUMaHHS CTaTUCTUYHHUX
MaTepiaiiB, HEOOXIAHUX Ul 3aCTOCYBaHHS IIMX METOJAMK 1 MOOYIOBH MOJETeH,
IO € PE3YJIbTATOM BiJICYTHOCTI IIMPOKMX HAYKOBHX JOCITI/DKEHb Ta IX aHaJi3y
JUISL PO3POOKH iH)KEHEPHUX METOJMK PO3PAaXyHKIB.

Mera gocniypKeHHS — aHalli3 poOOTH BOJONPOBIAHOI Mepexi B yMOBax
3MiHU CTPYKTYpH BOIOpPO300pY HpH BiJMOBI YaCTHHH CIIO)KMBA4iB BiJ IOCIYT
LEHTPAIi30BaHOTO  Trapsiyoro  BojomoctadaHHs. OO'€eKT  JOCHi/KeHHS —
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IIPOEKTOBAHA BOJOMPOBIHA Mepexa MPOLYKTHBHICTIO M°/7100, SIKa CKIaIa€ThCs
3 10 xinenp, 20 By3miB, 29 MiNSHOK Ta 0OCIyroBye MicTo Iwiomero 323 ra i3
3a0ymoBoro y 5, 8, 9 moBepxiB. [lpu TpoBeneHHI TOCIIPKCHHS BHKOHAHI
HACTYITHI 3aBJaHHS:

— chopMoBaHi BHXIiJHI JaHi: pPO3paxyHKOBI BHUTPATH; KOHCTPYKTHBHI
rapamMeTpy JUISTHOK Mepexi;

— BHKOHAHO TiIpaBIiYHUNA PO3PAXyHOK MEpEki 3a YMOBH 3a0e3NeyeHHs
100% BHKOpHCTaHHS BOOM 3 MEPEXi IEHTPaNli30BAHOTO TIapsuoro
BOJIOTIOCTaYaHHS;

— BHWKOHAHO MOJIENIOBAHHS 3MiH TiJIPaBIiYHUX PEKUMIB poOOTH Mepexi 3
ypaxyBaHHSIM BiJIMOB BiJl TOCIYr [EHTPaJIi30BAHOI'O Tapsioro
Bojornocradanus 25%, 50%, 100% aGonentiB 1, 2 ta 3 paiiony
nocnizoBHo, Ta 25%, 50%, 100% aOoHeHTIB y BCiX TpbOX paioHax
OTHOYACHO, TIPU I[HOMY 3a0e3TeUcHHs a0OHEHTIB Yy BiJIOBIIHUX
paiioHax MicTa Tapsdol0 BOJIOKO Iependayvaioch 3a paxXyHOK MiCIIEBUX
ENIEKTPUYHMX BOJOHATPiBaYiB;

— TpOaHaNi30BaHO JUHAMIKY BY3JIOBHX HAIOpiB;

— TIpOaHaNi30BaHO JUHAMIKy 3MiH HAIIOPiB Ha YBOJaX B OyJIHHKH;

— pPO3pOOJCHO pEKOMEHMAIIi MO0 YCYHEHHs MpoOJieM Mpu poOOTi
BOJIOTPOBITHOT MEPEXi B yMOBaX Pi3HOIO HABAHTAXKEHHSI.

BcranoBineno, mo B yMoBax BiIMOBH aOOHEHTIB BiJ HOCIYyr
LEHTPAITI30BaHOTO Tapsuoro BOJONOCTaYaHHS Ta 3aCTOCYBaHHS MICIIEBOTO
MiAIrpiBy BOAM BiAOYBAETHCS:

— 30iJbIIEHHS PO3PaXyHKOBOI MaKCUMaJIbHOI CEKYH/IHOI BUTPATH BOIH B

KBapTHUpi;

— 3POCTaHHS LIBHIKOCTI PyXy BOJH B TPYOOIIPOBOJIAX;

— 3pOCTaHHS  BTpaT HANoOpy y BHYTpIIIHIM BOAOMPOBiAHIN cucTeMi
XOJIOJTHOT'O BOJIOIIOCTAaYaHHSI — Ha 17,5 M;

— 3pOCTaHHS TOTPIOHOTO THCKY Ha YBOAAxX , Tak JuIsl 9-NIOBEPXOBOTO
OyIMHKY 3Ha4E€HHsI TOTPIOHOI'O TUCKY CTAaHOBUTH 61M.

TakuM 4YWHOM, TpU TepeBeNeHHI OyAMHKY Ha MICIEBY CHCTEMY
MPUTOTYBAaHHS Taps40l BOMU BiJ| CNICKTPUYHUX BOJOHATPIBAYiB HEOOXiTHUIMA
Harip XoJIoAHOI Oy/ie 3HaYHO IEePEeBUIIYBaTH HaIlip, SKii Moxe 3a0e3nedyBaTu
MiChbKa BOJOINPOBiIHA Mepexa. B ToIMHM MaKCHMMalbHOTO BOIOpPO30OpY B
CHCTEMI XOJIOMHOTO BOZOIOCTA4YaHHS BEPXHI MOBEPXHM OYIWHKIB 1-ro paiioHy
Micta OyIyTh 3HAXOIWTUCS B 30HI HEIOCTATHIX THCKIB, IO TNPHU3BEAC [0
TOTIpIIEHHST  SIKOCTI  BoxorocrayaHHs. OcoOnMBO HecTauy BOAM OyIyTh
BiJ4yBaTH OYyIMHKH PO3TALIOBAaHI HA BUCOKHMX IMO3HAYKaX MiCIIEBOCTI.

Jl1s BUpiLIEHHS MMTaHHS HEOOXiJHO PO3POOHTH 3aX0IH 1O 3a0e3IIeUEHHI0
HEOoOX1THOTrO THCKY B MEpExXi:

— BCTaHOBWTH Ii/IBUIIIYBaJbHI HACOCH;
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— BHWKOHAaTH PEKOHCTPYKIIO BHYTPINIHBOI ~ CHUCTEMH  XOJOJHOTO
BOJIONOCTaYaHHS OyIMHKIB [UIIXOM 3aMiHM TPYOONpPOBOMIB 3
ypaxyBaHHSIM  3a0e3leueHHs]  PEKOMEHIOBaHMX  EKOHOMIYHHX
mBuakocreit (0,8-1,5 M/c) Ta BCTaHOBJIEHHS HOBUX HPHIAdiB OONIKY
BUTpaTH BOAY;

— BIIPOBAJIUTH 30HHY CUCTEMY BHYTPIITHHOTO BOJIOTIOCTAYaHHSI.

PoGora icHyrouoi TpyOOmpoBimHOI Mepeki, pO3paxoBaHOI Ha OiIbIIY
NPOITyCKHY 3/aTHICTh, Y TakKMX YMOBax NPHU3BOAWTHME JIO 3MEHIIEHHS
LIBHAKOCTI PYXy BOJM Ta 30UIbIIEHHS TPUBAJIOCT] 3HAXOMKEHHS BOIU Y MEPEXi,
a OTKe, 10 3MEHILIEHHS! HOPMOBAHOI KOHIIEHTpaLii BUIFHOTO 3aJIMIIIKOBOTO XJIOPY
y Bomi. 3aBuileHi jgiamMeTpu TpyO pO3MOIUIBHOI Mepexi € NPHYHHOI0
TIOTIPIICHHS TiAPaBJIIYHUX TOKa3HUKIB 11 pobOotu. IIpoBenmeHi MOCIiIHKECHHS
PEKXUMIB pOOOTH BOIONPOBIAHOI MEPEXKi B PI3HUX YMOBaX BOAOPO300OPY MOXYTh
OyTn BHKOpHCTaHI Uil IUIAHOBOTO aHalli3y CTaHy Mepex, 3abe3nedeHHs
JIOTPUMAHHS SIKICHOT Ta epeKTHBHOI eKCILTyaTalli.
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SINGULAR SKELETON EVOLUTION IN SOFT-EDGE
DIFFRACTED OPTICAL-VORTEX BEAMS

A.Y. Bekshaev', A.N. Khoroshun’, L.V. Mikhaylovskaya'

'I.I. Mechnikov National University, Odessa, Ukraine
V. Dahl East-Ukrainian National University, Severodonetsk, Ukraine

Beams with optical vortices (OV) attract growing attention due to their
unique properties and prospective applications in the optical diagnostic,
information processing and micromanipulation technique [1-3]. Recently, the
edge diffraction of such beams was investigated [4, 5], and impressive
phenomena relating the singular structure of the diffracted field were revealed. In
particular, after the weak diffraction perturbation of the incident OV beam, the
OVs of the diffracted field describe intricate spiral-like trajectories forming the
singular skeleton of the beam and spectacularly showing the inherent helical
nature of OV beams.

The general scheme of the OV beam diffraction is presented in Fig. la.
Here S is the diffraction obstacle (opaque screen with the blurred edge parallel to
axis y) whose position along axis x is adjustable. Near the edge, the screen
transmittance gradually changes within the vertical band of the width 2[1. The
ring-like intensity distribution of the incident circular OV beam in the screen
plane is shown; white arrow indicates the internal energy circulation in the
incident OV beam when the OV topological charge m <0.

The diffraction pattern is registered in the observation plane, and current
positions of the OV cores are detected for different propagation distances z and
different screen-edge positions a. Examples of the calculated OV trajectories are
presented in Fig. 1b. Calculations are performed via the Fresnel-Kirchhoff
integral [4,5] for the incident Laguerre-Gaussian (LG) beam [1-3] with its waist
in the screen plane (the beam waist radius by = 0.232 mm) and the wavenumber
k=10 cm™ (He-Ne laser radiation). Comparison with the sharp-edge diffraction
case (blue curves) shows that the soft-edge diffraction causes smaller OV
displacement from the initial axial position, especially when the screen edge
median is far from the incident beam axis (a > 0.5b;). At the same time, in case
of strong perturbation (¢ < 0.1b), the specific soft-edge influence is less
remarkable.

If the incident beam OV is multiply charged (jm|> 1), during the
diffraction it is decomposed into |m| single-charged secondary ones that evolve
separately (see Fig. 2). Again, the edge softness is more influential for weak
diffraction perturbation (large a).
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Fig. 1. (a) Scheme of the OV beam diffraction and the involved coordinate frames and (b)
trajectories described by the OV core in the cross section z =5 cm of the diffracted LGy,
beam when the screen edge median a changes (cf. Fig. 1); (blue) for case of the sharp
edge (6=0), (red) for the soft edge (6= 0.3b,). Marks near circles denote current values
of a in units of by; if @ > 0.6b,, unmarked circles correspond to even values of 10a/by.
Inset: variations of the polar azimuth along the OV trajectories
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Also, the 3D trajectories
of the OVs in the diffracted
beam (the screen-edge position
a is fixed while the
propagation distance z varies)
were also studied. In general,
it is shown that the edge
blurring reduces the intensity
of the diffraction fringes
(ripple structure) and
smoothens  the  spiral-like
trajectories of OV cores. The
absolute values of the OV
displacements decrease, while
the trajectories’ discontinuities
(“jumps”) become less
articulate and  sometimes
disappear. The edge-sofiness
action is more noticeable just
behind the screen (about 10%
of the Rayleigh length of the
incident LG beam) and/or
under conditions of weak
diffraction perturbation (when
the screen edge is far enough
from the incident beam axis).
The results obtained
demonstrate the possibility of
the smooth and purposeful
adjustment of the OV

Fig. 2. (a), (b): Trajectories described by the
secondary OV cores in the cross section z =10 cm
of the diffracted LG,_, beam when the screen edge

median a changes between 35, and —0.27b, (cf.
Fig. 1a); (blue) for the sharp-edge case (6= 0),
(red) for the soft edge (6= 0.3by), thin black lines
show the trajectories for o= 0.1b,. Marks near
circles denote current values of a/by; for
3 > a/by> 0.2, unmarked circles correspond to
even values of 10a/b,. The dotted segments uniting
filled circles indicate the trajectory “jumps” [4,5]
near a = 1.77bh¢ in (a) and near a = 2.33b, in (b).
Insets: variations of the polar azimuth along the
OV trajectories

positions within the diffracted beam, which can be useful in the OV metrology
and for the micromanipulation techniques.

N —
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FEATURES OF THE SINGULAR SKELETONS SYNTHESIZED
BY BEAMS WITH SMOOTH WAVEFRONT AND THE DOUBLE-
PHASE-RAMP CONVERTER
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M. Szatkowski’, A. Bekshaev*

!East-Ukrainian National University, Severodonetsk, Ukraine
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*I.I. Mechnikov National University, Odessa, Ukraine

Singular optics is a modern branch of physics which is extremely
developed last decades. Main research object in the field is the optical vortex
(OV). It can be considered as a point phase defect at which the phase is
indeterminate and amplitude is zero. Upon the round-trip near such a point, the
phase grows by 2mx, where the integer m is called topological charge of the OV.
In the OV vicinity, the wavefront possesses a helical shape, and a circulatory
component of the energy transfer. The collection of these OVs forms the singular
skeleton of the beam, which depends on the initial conditions. The features of the
singular skeleton for the case of chain of five OVs generation by a Gaussian
beam and the Double-Phase-Ramp (DPR) converter is analyzed in [1].

Here, we want to consider the case of using quasi-plane wave and compare
the features of the synthesized beam with the initial Gaussian field. The
mathematical expressions for the electric field amplitude of a Gaussian beam and
plane wave propagating along axis Z direction for the case of scalar linear
polarized light are:

Ag = Aggexp(—p?) X expli®g(p, 2)] Q)]
Apt = Aoprexpli®y(p, 2)]. 2)

The beam passed in the waist plane through the mask in a view of double
phase ramp converter, which is written in the form:

2r-K-x, y>0

d(x,y,0)= X <0
T+K-x, <0.

g 3)

Early it was analyzed the field of synthesized axial optical vortex from the
plane wave by DPR [2]. Now, we consider the case of the generation of » lined-
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up optical vortices along X-axis. For this purpose, we obtained the value of
parameter K=10. The intensity distributions for the field synthesized from
Gaussian beam and quasi-plane wave are represented on figure 1a, b. (Fig.1c,d).

We are interested in application of OVs, so we have studied this problem
theoretically and experimentally by setup with spatial light modulator. External
feature of singular skeleton is introduced by the exact coordinates of phase
singularities in three dimensions. At that time such internal features as OV’s core
elliptisity and inclination corner of big ellipse axis are changed depending on the
distance of observation and position relative to the beam center (Fig.1c,d).

So, the full analysis of the phase singularities in the field of Gaussian beam
passing through the double phase ramp converter is discussed in the paper based
on numerical simulations and experimental data.

a b
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Fig. 1. The intensity distributions for a Gaussian beam (a) and a quasi-plane wave (b),
elliptisity (c) and inclination angle (d) dependence on the distance of observation z
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DIFFERENTIAL OPERATOR FORMALISM FOR THE
ASYMMETRICAL CASE: SINGULAR BEAM AND THE
DOUBLE-PHASE- RAMP CONVERTER
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’Agnieszka Popiolek-Masajada, *Mateusz Szatkowski

"Universitat de Valéncia, Burjassot (Valéncia), Spain
’East-Ukrainian National University, Ukraine
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We solve the problem of formation singular skeletons or dark rays with
prescribed structure. In many cases, during the propagation the singular skeleton
contains topological reactions: emerging, annihilation, collision, regeneration
and even transmutation or sign reversion of the optical vortex. Here, we focus on
the problem of synthesized pair of optical vortices with fine structure without
any additional topological reactions as for the case of generation non-interacted
chain of optical vortices [1].

Theoretical method of solving such a problem is the one given by
scattering modes, as presented in Refs. [2—4], are extremely useful to evaluate
the diffracted field associated to a multisingular Gaussian beam. However, they
are restricted to initial conditions that can be represented by a polynomial
transfer function or to a truncated series. This requires the transfer function to be
analytical, at least around the origin. When the diffractive optical element is
discontinuous at the origin, this condition is not fulfilled, so that a different
approach is needed. We present this approach, which is based on the differential
operator algebra used in their construction for the case of the Double-Phase-
Ramp (DPR) converter.

The linearly polarized Laguerre-Gaussian beam LGq; propagates along axis
Z. The DPR converter is located at the beam waist (z=0). The action of the DPR
converter onto the input beam is described mathematically by its transfer
function [( X, y) = exp[ l'q)( X, y)] This transfer function is given in terms of the

inclination ramp parameter K, where the phase CD(X, y) imprinted by the DPR
converted onto the input LG, beam has the form:

2r-K-x, y>0

@(x,y,0) ={ (1)

r+K-x, y<0.
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The differential operator method permits to find analytical solutions of the
paraxial diffraction equation (in complex coordinates w =x +iy and
w=x—1iy)

nop 0

10z Owow

with initial condition given by the action of a Diffractive Optical Element
(DOE) — described by its transfer function {(x, y)- onto a Laguerre-Gaussian

beam of arbitrary order carrying OAM [. When it is possible to find an analytic
expression for the function ¢, giving the diffraction of the fundamental beam
LGy by the DOE then the analytical construction of the higher order LG
solutions can be obtained simply by properly applying the lowering and raising
differential operators

onto ¢, (w,w, z). The function ¢, becomes then the generating function for the
rest of solutions with higher OAM [ In the particular case of a DPR converter
acting on a linearly polarized fundamental Laguerre-Gaussian beam LGy, the
generating function ¢, can be indeed determined analytically. Therefore, the
function describing the diffraction of a LGy beam can be obtained by simple

differentiation using the raising operator /+(Z) once onto the generating
function ¢:

g (w2)= (o w2)

The experimental setup for registration the singular skeleton of the field is
consists of He-Ne laser beam, beam splitter, plane mirror, plane parallel plates
and spatial light modulator. The phase difference A® =7 between the half-
planes provides the destructive interference in the beam center at the coordinate
origin. The synthesis of two optical vortices with the sign -1 is occurred. Their
detailed theoretical and experimental trajectories form singular skeletons of the
beam which are shown in fig. 2a. The qualitative behavior is the same for both
graphs, but quantitatively they differ due to different position of the DPR
converter respectively to the beam waist. Coincidence of the results is a task for
future investigations.
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Fig. 1. () The experimental setup shown schematically; (b) view of the phase correction
(2) profile realized the SLM

Fig. 2. Singular skeletons in 3D space of the two dark rays generated by the action
of the DPR converter and LGy; beam with OAM | = -1.

(a) Theoretical dark rays for the case of DPR localization at the beam waist (z=0)
and the axial range is z € [0; 2zg], where the Rayleigh range z, =kr?2/2 and r, is
the beam waist.

(b) Experimental singular skeleton obtained for the case DPR localization out of the
beam waist (zo=40 cm) and the axial range is z € [26; 140]cm which is correspond to the
no dimensional range [1zg; 7zg]

155



Funding

The Joint Program on Scientific and Technological Cooperation between the
Ministry of Education and Science of Ukraine and the Ministry of Science and Higher
Education of the Republic of Poland

References

1. Khoroshun G.M., Chernykh O., Tatarchenko H.O., S. Sato,Y. Kozawa,, A.Popiolek-
Masajada M. Szatkowski, W. Lamperska, OSA Continuum, V. 2(2), pp. 320-331,
(2019)

A. Ferrando, Phys. Rev. A 90, 023844 (2014).

A. Ferrando and M. A. Garcia-March, J. Opt. 18, 064006 (2016).

D. L. Andrews, E. J. Galvez, and J. Gliickstad, eds., SPIE OPTO (2017).

v

156



CIIOCIb OAEP/KAHHSA INOPOIIKY MIAI
3 BIAXOAIB MTPOMUCJIOBOCTI

Binommubkmii M.B., Tarapuenko I'.O.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

OcCTaHHIMH pOKaMH PO3BUBAIOTHCS TEXHOJIOTIYHI TPOIECH PEHUKITIHTY
TEXHOJIOTIYHUX MPOMHUCIOBHX  BIAXOMAIB, SKi  JO3BOJSIIOTH  ITiABHIINTH
€KOHOMIYHICTh 1 €(eKTUBHICTh BHPOOHHUIITBA, 3MEHIINTH BUTPATH MPUPOTHUX
pecypciB, a TAKOX BHPILIMTH TEXHOTEHHI Ta €KOJOTi4HI TPOOJIEMH.

OOpi3ku KaOEeTLHOrO BHPOOHHMIITBA, TENC(OHHUX IPOBOJIB, OOMOTKH,
EIICKTPOJIBUTYHIB 1 TpaHCc(HOpMATOPIB, IO BUANIUIN 3 JIATY, CTPYKKH € OTHHUM 3
MaTepiajiB BTOPUHHOI CHPOBHHH, SIKi 3a3BHYai WIyTh Ha MepeIiaBKy YOPHOBOI
Mizi [1]. Henomikom Takoro MeToay penuKkIiHTY € Benuka BTpara Miai 1o 35%.
TpagumiiiHO MOPOIIOK MiJli OTPUMYIOTH METOJIOM EJEKTPOJi3y 3 BOAHHUX
pO3YMHIB colledl Mifdi, mo oOyMOBIIOE HOro mopokHeuy. IcHye cmoci0
OTpPUMaHHS IMOPOUIKY Mifi 3 OpyXTy NpOBIJHHKIB CTpyMy, 3aCHOBaHMH Ha
BOJIHEBIH KPUXKOCTI 1 MOAANBIIOMY JUCIEPIyBaHHI B MOJOTKOBOMY MJHHI [2].
Henomixom Takoro croco0y € 3aCTOCYBaHHS JIMIIIE BUX1THOTO OPYXTY 3 BEIUKUM
BMIiCTOM KHCHIO, B TOW Yac K Mijlb, 0 MictuTh MeHIre 0,05% O, nmpakTiuaHO He
CXWIJIbHA 110 «BOJHEBOI XBOpoOM». Lle Mpru3BOaUTE 10 CKOYYBaHHS HEOKPUXYEHOT
MiJli B TPYJKH B HACIIJIOK HEJOCTATHHOTO BMICTY KHCHIO B ITPOBIIHUKAX CTPYMY
Mapku MO Ta iCTOTHOTO 301IbIIEHHS Yacy AUCIIEPTyBaHHSI.

Mertoro poGotu € po3poOka cmoco0y OepKaHHS BHCOKOSKICHOTO
MOPOIIKY MiAi 32 (I3MYHUMH 1 TEXHOJOTIYHUMH BIIACTHBOCTSIMH, IO HE
MOCTYMAETHCSI TIPOMHCIIOBOMY €JIEKTPONITHYHOMY Topomky mapku [IMC-1 3a
I'OCT 4960-75.

Jns  nocnmijpkeHb B SIKOCTI BHXIJHOTO Marepiasly BHUKOPHCTaHI MiJTHA
cTpyxka ToBIMHOK 0,5...2,5 MM, MOKpHTa MacisSHAMH 3a0pyIHEHHSIMH, a
TAaKOX TMpPOBIIHUKK CTpyMy (BiZXomu KaOembHOrO BHPOOHHITBA, OOMOTKH
TpaHcdopMaTopiB i €IEKTPOIBUTYHIB, 1110 BUANLIH 3 Ja1y) aiamerpom 0,05...0,8
MM, 0,9...1,5 mm, 1,8...2,5 mm. [3, 4].

BigMiHHOIO OCOOJHMBICTIO 3alpPONOHOBAHOTO CHOCOOY € BiJCYTHICTH Ha
MiJTOTOBUOMY €Tarli OIepallii OYHMINEHHS BiMXOMIB MiJi BiJ] MaCISHUX
3a0pymHeHb 1 JakodapOoBUX TOKPUTTIB. JIOM BIIXOIIB ENEKTPOTEXHIUHOL
MIPOMHUCIOBOCTI COPTYBAJIM, OUMINATHM BiJ] TYMOBOI 1 CKJIO0i30JIlii, oOropimi
JUJISTHKH JTAKOBOT 130JIS1I11 BUIAJISUTH aepOCEIaparti€ero.

[Micns  ouwmmeHHs Uil BHU3HAYEHHS ONTHMAJBHOTO 4Yacy IIOBHOTO
OKHCJIEHHS CTPYXKH 1 €JEKTPOTEXHIYHMX BIAXOMAIB PI3HOro mepepizy ix
BiJaJIOBaJ M Ha TOBITPI B KaMepHIH eNeKTpornedi 3 pi3HOI BHUTPUMKOIO.
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JlvcniepryBaHHsl OKHCJIEHHX BIAXO/AIB MiZll BHKOHYBaIM B JabOpaTOpHOMY
aTpuTopi. BiIHOBJIEHHS MOPOMIKY OKCHAY Miji 3IIHCHIOBAIM B CEPEIOBHILI
TeHepaTopHOro rasy, mo Mictute Hy — 74%, CO — 25% a takox (CHy Ta COy)
[5, 6].

OunineHi NpoBiTHUKY CTPYMY 3 Pi3HUM IIOIIEPEYHUM IIEPEPI3OM 1 CTPYKKY
3aBaHTaXXyBaJIM B KEpaMiuHi KOHTEIHEepH, HAKPUBAJIA KPUIIKOIO 3 OTBOPaMH ISt
BIJIBHOTO  JIOCTynmy arMocgepHoro kucHio. IliarotoBneHi KoHTeiHepu
3aBaHTaXyBaJll B KaMepHy eJeKkTpomidu, Harpity no 650°C i HarpiBamm 10
900...920°C. ButpuMKy mpH IIiii Temreparypi 3miaoBam Bix 5 1o 30 xB.

3 METOI TMOBHOTO OKHCICHHS BIiJXOMiB Mili Ta iHTCHCHU}IKAIi
BiJIIapyBaHHsS OKCHIHHMX IUTIBOK BHKOPHCTOBYBATH ab0 IyTTS 30aradeHoro
KHCHEM TIOBITpsl, 200 30UIBIIyBATH Yac BUTPUMKH. AHAJII3 MMPOLECY OKUCIICHHS
CTPYKKH TIOKa3aB, L0 HE3BaKAIOUM Ha Te, IO IOIEPEYHUI nepepi3 CTPYKKH
NPaKTHYHO JIOPIBHIOE jiamMerpy Apoty (2,5 MM), OKHCIEHHS CTPYKKH
BiOyBaeThCsl Habarato e(eKTHBHIIIE BHACTIJOK OUIBII PO3BMHEHOI MOBEPXHi
IIPY BHCOKOIIBHU/IKICHOMY pi3aHHI NMpu Maniid raubuni pizanHs. [Ipn okucieHHi
cTpykku 95% okcumiB Mizi orpruMano 3a 30 xB. O4eBUAHO, HAHOUTBII JIOIITEHO
BHUKOPHCTOBYBATH JIOM IPOBIJHHKIB CTPyMy JiaMeTpoM 10 1,5 MM, a CTpyXKy
0 — 2,5 Mm.

Otpumanwmii okcua Miai nopitismu mo 180 T mucneprysanu npotsirom 0,5,
1,0 1 1,5 xB. i mpocitoBanu 4epe3 cuto 3 ocepenkoM 0,16 MM Uit oTpuMaHHS
nopomky ¢paxuiero He Oinbme, HiX mopomky IIMC-1. PosciB mopomky
MoKasaB, IO TNpH JAucIepryBaHHi mnporsroM 0,5 XB. Ha CHTI 3aIMIIA€THCS
20...25% wgactuHOK po3mipom 0,2...0,4 MM, mporsrom 1,0 xB. — 5...10%
po3mipom 0,16...0,2 MM, mpotsrom 1,5 XB. — MOPOIIOK MPOCIFOETHCS TMTOBHICTIO,
110 BKa3ye Ha JJOCTaTHiHM Yac JUCIEepryBaHHs.

BizgHOBNIEHHST MTOPOIIKY OKCHUAY Mifi 37IMCHIOBAIM IIPH TEMIEpaTypax
300...320, 350...370, 400...420°C, Burpumka crtaHoBuia 30 xB., BHUCOTa
3aCHIIAaHOTO TOPOIIKY B KepaMmiuyHMX KoHTeiHepax — 10, 20 i 30 mm. Ilpm
temrepatypi  300...320°C Ha [1HI KOHTEHHepa CIIOCTEpIraeTbcsi Iap He
BiJTHOBJICHOT'O IOPOIIKY OYpOro KOJb0py HaBiTh ITpX MaJiil 3acumii Bucororo 10
MMm. [lpum temmepatypi 350...370°C He BiAHOBJEHWH IIap CHOCTEPIraeThCs
TIIBKM TIpH BUCOTI 3acunkd 30 MM, NpH IbOMY MOPOMIOK IPAaKTHYHO HE
CHIKAa€eThCsl 1 JIETKO PO3CIIOEThCS TpH cUTOBOro anamisi. [lpm temmneparypi
400...420°C nopomoK IMOBHICTIO BiIHOBIIOETHCS HABITH MPU BUCOTI 3acunku 30
MM. OnHaK NpH WiH TeMrepaTypi MMOPOIIOK CHIKA€ThCs B TMOPHUCTY TyOKy, SKY
MOXIIUBO PO3TEPTH B IOPOLIOK TUIBKM B araToBiil CTyMIi, 10 HEMUHYyYE
MpU3BeNEe J0 HAKJIEMy YACTHHOK BHACIIJOK IUIACTUYHOI jJedopMarii B mporieci
PO3THpaHHS, a, OTXKeE, J0 MOTIPIIEHHS YIIIbHIOBaHHS.

AHainiz pe3ynabTaTiB  OTPUMAHUX JaHUX II0Ka3ye, MI0 XIMIYHUHA 1
TPaHyJOMETPUYHUN CKJIaA¥ TOpPOWIKY, OTPHMAHOrO 3a HPOIOHOBAHOIO
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TEXHOJIOTIE0, TPAKTUYHO BiIIOBIIAIOTh TOpomKy Mini mapku [IMC-1, Takox sik
1 (bi3NYHI BIACTHBOCTI.

VYIIiIbHIOBaHICTh AOCIIKYBAHOTO MOPOIIKY HabaraTo Buiie, Hixk [IMC-1.
Le mosicHIOETBCS THM, IO OJIM3BKI 10 cheprdHOi POpMHU Ta OCKOJIKOBI YacCTKU
YIIaKOBYIOTBCSl Habararo Jiermie, HiX JEHAPHUTHI BHACIIJIOK MEHII PO3BUHEHOI
TIOBEPXHI, SIK TP HU3bKUX, TaK 1 IPH BUCOKUX THUCKaX.

BucnoBku. IlpencraBneHo crmoci®d onepkaHHS MIZHOTO IOPOIIKY 3
BIJIXOJTiB €JICKTPOTEXHIYHOI MPOMHUCIIOBOCTI i MeXaHIYHOI 00poOku. BuzHaueHo
orepamii 1 mapamerpd TEXHOJOTIYHOrO TMpOLEeCy NepepoOKH BiIXOMIB Y
nopomok. OTprMaHO ONTHUMaJIbHI TEMIEPATypH 1 Yac OKUCIICHHS BiJIXOJIB, Yac
JIUCHIEprYyBaHHs,  TeMIlepaTypd 1  4ac  BiJHOBJIEHHS Y  3aXHCHO-
BiJTHOBJIIOBJILHOMY cepeoBHIi. [TopomIok mizi, OTpMMaHHii 3a ITPOITOHOBAHOIO
TEXHOJIOTIEI0, MA€ XapaKTEPUCTHKM XIMIYHOTO i I'paHyJOMETPUYHOTO CKIIany,
¢GI3MYHUX ~ BIIACTUBOCTEH  Ta  YIIUIGHIOBAHICT, HA  piBHI  3HAa4YeHb
EJIEKTPONITHYHOT O MiHOTO mopomky Mapku [IMC-1.

Jlitepatypa

1. Bropu4HBIC MaTepHalbHBIE PECYpChl LBETHOH MeTautypruu: JIoM H  OTXOIbI
(obpaszoBanme u ucnonn3oBanue): CnpaBounuk / [Tox. pen. HO.I1. Kympskosa. - M.:
DxoHomuka, 1984 - 152 c.

2. Psbuuesa JI.A. Huxurun FO.H., Upipkua A.T., [Topomok Meau u3 JioMa MPOBOJTHUKOB
ToKa // Pecypco3bepirarodi TeXHONIOT11 BUPOOHHIITBA Ta 0OPOOKH THCKOM MaTtepiaiiB
y MammHOOymyBaHHi: 30. Hayk. mp. B 2-x 4. U 2. - Jlyrancek: Bua-so CHVY im.
B. Jama. —2003. — C. 45-49.

2. Iar. 130094 A Vxpaima, MIIK B22F9/22. Cnoci6 omepkaHHSI TOpOIIKY Mimi 3
MIPOBITHUKIB CTPyMy Mayoro miamerpa Ta CTpyxkd / bBimommmekuit M.B.,
Tarapuenko I'.O., binommieka H.1., YBapos I1.€. Ne 201805561 3assneno 21.05.18;
Ony6m. 26.11.18, brom. Ne22. 4 c.

3. Iar. 130169 A VYxpainma, MIIK B22F9/22. Cmoci® onepskaHHS IMOpONmIKY MiIi 3
MIPOBITHUKIB CTPyMy Mayoro miamerpa Ta CTpyxkn / bBimommmpekuii M.B.,
Tarapuenko I'.O., Bimommmeka H.I. Ne 201806250 3aseneno 04.06.18; Omy6ur.
26.11.18, Brom. Ne22. 4 c.

4. Ipipxkur  A.T. ManorabaputHass ycTaHOBKa Uil TONYYEeHHS CHUHTe3 rasa /
A.T. Upipkua, O.H. Hukwurun, H.B. benmommmkuii, A.B. KoBammueckuit //
Pecypcosbepiratoui TexHomorii BHpOOHMITBA Ta OOpOOKM THCKOM MartepialiB y
MammHOOyayBaHH: 36. Hayk. mp. B 2-x w. U 2. - Jlyrancek: Buzp-so CHY im.
B. Jama. —2004. — C. 115-123.

. Hat. 11201 A VYkpaina, MIIK 7C10J3/18, C10H1/00. I'azoreneparop / Hupkia A.T.,
Huxuria FO.M., binommipkuii M.B., CradpeeB O.1., KosamiBcekuit O.B. Ne
2056559832; 3asmieno 05.03.03. Omy6n. 15.12.05, brom. Nel12. -2 c.
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[OJ10 TOCAIUKEHHS HATIPYKEHO-IE®OPMOBAHOT'O
CTAHY TrHYYKHX EJIEMEHTIB IPYKHUX MY®T

Tarbsanuenko b.S1., lymanuyx M.IO.
CymcoKuil HauioHanbHull azpapHuil yHisepcumem

Mydtn 3 TOpyKHUMH  KijgbueBUMH  eneMmeHtamu  thrmy ~ MCK
3aCTOCOBYIOThCS ISl IepeAadi  KpyTHOro MOMEHTY 1  KoMIeHcamii
HecniBBicHICTh 1 BITHOCHMX OCBHOBHX IIE€pEMIIIEHb 3'€HYIOTHCS BalliB. BoHuM
MalOTh BHUCOKY pajiajibHOI 'HYYKICTIO i MOXYTh NepelnaBaTH BEJIHMKI KPYTHHUH
MOMEHT.

Mydra cknagaeTbest 3 ABOX HamiBMY(QT, 3'€IHAHUX MIX COOOIO IMaKeTaMu
MIPY)KHMAX €JIEMEHTIB 1 HIIIHIPUYHOI ITpocTaBKU. KpyTHHIT MOMEHT mepenaeTbest
BiJ (naHus HamiBMy(TH NPUBOAY HA IaKeT, a MOTIM (IaHIs NPOCTaBKH 3a
JIOTIOMOT'OF0 OONTIB, SIKi PO3TAIIOBaHI 110 KOIY 1 1O 4ep3i (depe3 OfnH) KPimisTh
MakeT 70 OJHOro 1 iHmoro ¢uaHns. IIpyXHI €lTeMEHTH BUTOTOBJISIOTHCS 3
HeprkaBilo4yol crajli BHCOKOI MimHOCTI 1 3HOcoctiiikocTi. OpHak B mporeci
poboTH TpyXHI eneMeHTH (IUIACTHHH), CTSATHYTI OONTaMu JIUIIE B OKPEMHUX
TOYKax, MAlOTh HE3HAYHI 3MIIEHHsS OJMH BiJIHOCHO IHIIOTO Ha AIISIHKAX MiX
OonTaMu, 10 € MPUYMHOIO MEXaHIYHUX ITOIIKO/PKEHb 1 (peTTHHr-koposii ix
MTOBEPXHI.

Ha ocHoBi aHanizy HanpyxeHO-1e(OPMOBAHOTO CTaHy THYYKHX IUIACTHUH
(MeMOpaH) KOMIICHCAIiHOT My(pTH poOUTHCS crpoda OIIHUTH CHTH THCKY MiX
IUTACTUHAMH 1 BIJIHOCHI 3MIIlIEHHS KOHTAKTYIOTh TOYOK IPHU Tepeaadi My(Toro
HaBaHTa)XEHHS, SKI € OJHI€I0 3 TNPHYMH (PPETTHHr-KOpo3ii 1 MeXaHIYHUX
TIOIIKO/KEHB TIOBEPXHI IUIACTHH.

I'HydKi mIacTHHU KOMITEHCALIHHUX MY(T NepeaaloTh KpyTHUH MOMEHT BiJ
BEAYy4Oro BaJia JI0 BEICHOr0, sIKi MOXKYTh MaTh 3HaueHHs Bix 10 mo 100000 H-m,
TOMY B IIpolieci po60oTH My(TH BUHUKAIOTh 3HAYHI 3YCHILISA MiX il eleMEeHTaMu.
[TnacTuHa 3HaXOAWTHCSA B CKJIQJHMX YMOBAax, NpAIfO€ HA BUTHH 3 KPYUYECHHSM,
PO3TATYBaHHS i CTHCHEHHSI €KCIEHTPUYHO MPHUKJIQJAECHOIO CHJIOK, IO MPOBOKYE
MOXIIUBY BTpaTy CTiHKOCTI IIaCTHHHU. ICHYIOTH [1Ba OCHOBHI YMHHHUKH, IO
BIUIMBAIOTH Ha Ae(OpMAIliio IIACTHH:

1. MoHTaXHIi 1 eKCIUTyaTaliifHi BiAXUJICHHs 1 HECIIBBICHICTD 3'€JHYBaHHX
BaJIiB, SIKI MOYKHA BB)KATH BiIOMUMH a00 Mi/Ial0ThCS BU3HAYCHHIO.

2. OKpyXXHa CHJIa BiJi KDyTHOT'O MOMEHTY, 1110 IIepeaeThCst My(QTOIO.

HecniBBicHicTh BaliB, 10 3’€IHYIOTHCS, BUKIMKAE B IIpolieci oOepTaHHs
My(QTH TIepeMillieHHs] KOXKHOTO 00JITa B HANPSIMKY MapajelbHOMY Oci My(TH, SIKi
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€ 3BOPOTHBO-TIOCTYNAIBHUMHU. [[bOMYy IepeMillleHHIO BiJIOBiAA€ MEPioIUIHO
3MiHIOBaHa M0 CAMETPUYHOMY IIMKITY CHJIA, 110 BUKJIUKA€E BUTHH TUIACTHH.

OKpyKHa cujla BUKJIMKA€ CTHCHEHHS a00 pO3TATHEHHS, a TAKOXX BUTHH Y
JIBOX IUTOIIMHAX 1 KPYTIHHS NMEPEMHYOK MK JBoMa cycimHiMu Oonramu. Lo
CHJIy MOJKHA BBa)KATH CTaJOIO, SIKIIO HE BPAaxOBYBAaTH KOJMBAHHS KPYTHOTO
MOMEHTY B MeXax OHOro o00poTy BaJa.

Kpim Bcix mux gedopmartiii, eBHY HeOE3MEKY 3 TOUYKH 30py PO3TIISTHYTOTO
TYT MUTAHHS MPO THCK MK KOHTaKTYIOUMMH TUIACTUHAMHU BUKIIMKAE TI030BXKHE
CTHCHEHHSI TUIACTHH, SIKE MOXKE MPHUBECTH JI0 BTPATU CTIMKOCTI mepeMuyku. B
SIKOCTI PO3PaXyHKOBOI CXEMH JUISl I[bOTO BUITAJKy MOXKHA TMPHHAHATH CTPUKEHb,
YKOPCTKO 3aKpiIuieHni 3 OHOro OOKY, i IIapHIPHO-ONEPTHH 3 IPOTHIIEKHOTO.
[TakeT mIacTUH Mae JOCTATHIO MIITHICTh 1 TOMY CTIHKOCTI HE BTpadae, ajie KoxHa
IUIACTHHA, XO04a 1 OOMEeXeHa CYCIIHIMHM IJIaCTUHAMH, Ma€ TEHJICHIHI0 0
MIPOTHHY BiJ| CTUCKAIOYOI CWJIM 1 TOMY YHHHUTH THCK Ha CYCIJHIO TUIACTUHY a0o0
HaMaraeThesl BiAINTH Bij Hel.

[TpoBeneHi po3paxyHKH IOKa3ylTh, IO MIIHICTh IUIACTHH JIAJIEKO HE
BHYEpIIaHa, B TOM Yac SK CTIHKICTh BOHM BTpayaroTh NPH HaBaHTa)XEHHI, OLIbII
Hik B 200 pasiB MeHIIO Bijx mepenaHoi. BrpaTa criiikocTi Maibke MuTTeBa i
CYNPOBO/IKYETHCSI BUITMHAHHS CTUCITIN IIacTHHU. HampouyeTscs BUCHOBOK, 10
OCHOBHOIO IPUYMHOIO, [0 BUKJIMKAE THCK IUTACTHH OAWH Ha OJJHOTO, € BTpaTa ixX
cTifKoCTI. SIKOM BOHM IpaIfoBaJI HE B CTATHYTI MAKETi, TO BOHU B3araii Oyiau 0
HeTpale3/1aTHi.
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HIJIBUIIEHHA AKOCTI CTAJIEBOI IOBEPXHI IIPU
EJIEKTPOICKPOBOMY JIET'YBAHHI I'PA®ITOM

Ianonosa O.I1.!, Cap:xanos B.0.

1 Y o .
Cymcoxuil depitcasnuil ynigepcumem,
2 o« . o« o« o
Cymcokuil nayionansnuil azpapruii ynigepcumem

Po3BuTOK Cy4acHOro MammuHOOYAyBaHHs ITOB'S3aHUH 13 3aCTOCYBaHHSM
HOBUX IIPOTPECUBHHUX TEXHOJIOTIYHUX IPOIECIB, IO JO3BOJSIOTH ITiJBUIUTH
pecypc 1 HaniiiHicTh, 3a0e3MeuUnTH Ipane3faTHICTh JeTajled MalluH Ta
IHCTpYMEHTY. Pecypc cydacHOi TeXHIKHM y 3HAuHIN Mipi 3aJIe)KaTh BiJl TEPMiHY
CIIyK0HM BY3JiB TepTs (TPHOOCHCTEM), SKUN BU3HAYAETHCS CKCILUTyaTalliiHUMHU
BJIACTHBOCTSIMM MaTepiajiB 3 SKUX BOHHM BUTOTOBJICHI i, TOJIOBHUM UYHHOM, iX
3HOCOCTIHMKICTIO. Y 3B'A3KY 3 IMM METOJH MOBEPXHEBOI'O 3MII[HEHHS MaTepiaiB
TpUOOCHUCTEM HAOYBAIOTh BCE OLTBINIO AKTYaTbHOCTI Ta 3HAYUMOCTI.

Sx Bimomo [1], mudysiitHe HacWYeHHsS CTaji BYIJIEIIEM — IIEMEHTAIlilo,
IIMPOKO 3aCTOCOBYIOTH Yy MPOMHCIOBOCTI JJIsl TiJIBHUIIEHHS TBEPJOCTI Ta
3HOCOCTIMKOCTI TOBEpXHI BHPOOIB 31 30€peXeHHSM B'S3KOCTI iX CEpIEBUHH.
Tpaauuiiiai Ta oOpe BUBYEHI CrIOcOOM LiEeMEHTallil y TBEpIOMY KapOlopH3aTopi,
piAKOMY cepemoBHIL, ra30Ba IIEMEHTAIlisl, HE3BAXKAI0UX Ha MINPOKE MOMINPEHHS,
MAaIOTh PsJl CYTTEBUX HEJOMNIKIB: TPHBAJICTH MPOIIECYy, BUCOKA TEMIEpaTypa, sKa
BeJC M0 3pPOCTaHHS 3EpHA ayCTEHITy, a OTXe, HEOOXiTHOCTI JOMaTKOBOI
TepMi4HOi O0OpOOKH. 3HAYHY TEXHOJOTIYHY CKJIAJHICTh IPECTaBIISIE IPOLEC
XIMIKO-TepMiuHOI 0OpOOKH BETMKOrabapuTHHX JIeTallel 1 IHCTpyMEHTY.

[epcriekTHBHUME METOJaMH TIOBEPXHEBOT'O 3MIIIHEHHSI 1 MOAN(IKYBaHHS €
METO/IH, 3aCHOBaHi Ha 0OpoOIIi MaTepianiB KOHIEHTPOBAHUMH ITOTOKaMH €HEprii
i peyoBunu (KIIE). Jlo uymcnma cydacHHMX METOAIB ITOBEPXHEBOiI O0OpPOOKH
MetaneBux nosepxonb KIIE BigHOCHTBCS enekTpoickpose yieryBanas (ELT) [2].

Meron EIJl € ogHuM 3 HaOUIBII MPOCTHX 1 TOCTYHMHHX 3 TEXHOJOTTYHOT
ToukHu 30py. JJo ocHOBHUX ocobmuBocTedt EIJT ciin BimHECTH JTIOKAIBHY 00pOOKY
TIOBEPXHI — JIETYBaHHS MOXKHa 3/[IICHIOBATH B 3a3HAYEHUX MICIAX BiJl 4aCTOK
MiJiMeTpa i OlIbIle, He 3aXHIIAI0YH PU IEOMY PELITY MTOBEPXHI JIETalli; BUCOKY
MIIHICTh 3YEIUICHHS HAHECEHOrO Marepialy 3 OCHOBOIO; BIJICYTHICTh HarpiBy
JIeTali B Mpoleci 00poOKH; MOKIINBICTh BUKOPUCTAHHS B SIKOCTI 00pOOITIOBaHUX
MaTepiajiiB, SK YHCTHX METaliB, TaK 1 CIUIABIB PI3HOrO CTYIEHS JIETyBaHHS,
METaJOKepaMiyHUX KOMITO3MIIiH, TYrOIUIaBKUX CIIONYK 1 T.IL; BiJCYTHICTh
HEeoOX1THOCTI crieiasbHol rmonepeHpoi 00poOky noBepxHi [3].

Crioci® eneKkTpoicKpoBOi IeMeHTamlii iCTOTHO 3HHXKYE EHEeproeMHICTh
TpoLeCy, MiJBHUINYE MPOMYKTUBHICTb. BiiCyTHICTH TpuBanoi BUTPUMKH NpHU
BHCOKHMX TEMIIEpaTypax He MPU3BOIUTH 10 3POCTAHHS 3€pHA ayCTEHITY, K MpU
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TpaauIiiiHoMy mporeci. ToMy METOr0 poOOTH € BJIOCKOHAJCHHS TEXHOJOTIT
(opMyBaHHS 3HOCOCTIMKMX TOKPUTTIB Ha CTAJEBUH MIIKIATII METOIOM
LIEMEHTAIIi] eJIeKTPOiICKPOBHUM JIETYBaHHSIM.

Jns  JocHiUKeHHS  CTPYKTYpM 1 BUMIPDIOBaHHS — MIKPOTBEpPAOCTI
MTOBEPXHEBOI'0 IIApy BUKOPUCTOBYBaNW mutidu 3paskiB cram 12X18HI10T
po3mipom 10x10x8 micnst EIJI mporsirom 1,0 xB. JleryBanHs BinOyBajocst Ha
YCTaHOBI 3 pyuyHUM BibpaTopoM «EmiTpoH-52A» mipu eHeprii po3psay (W,) Bix
3,4 IIx. B sxocri enexkTpoay BHKOPHUCTOBYBAJIM TIpadiTOBUH CTPHIKEHb.
MerainorpadiuHuii aHani3 MPOBOAWIN HA ONTHYHOMY Mikpockori «Heodor-2»,
JopoMerpiunuii — Ha MikpoTBepaomipi [IMT-3. IlopcTkicTs BUMiproBain Ha
npwianai npodinorpad-npodimomerp moxa. 201 3aBoxy «KanmiOpy» MUITXOM 3HATTS
1 00poOKku mpodismorpam.

Ha puc. 1 nokaszana mikpocTpykrypa (puc. 1, a) 1 po3nozia MikpoTBepAoCTi
(puc. 1, 6) mosepxueBoro miapy crtam [2X18H10T mpu EIJI rpaditoBum
eJIEKTPOIOM 3 eHepriero pospany (Wp), mo nopisntoe 3,4 /Ix. B pesynbrati E1J1
(dbopMyeThCS TIap TOBIIUHOK Oyin3bko 160 MkM. BumiproBaHHS MiKpOTBEPIOCTI
MOKa3ajM, IO IIOBEPXHEBUH IIap Mae TMiJBUIIEHY TBEPIICTh, OJM3BKO
11000 MITa. B tabmumi 1 momani pe3ymbTaTH JIOCTIIKEHHS 3pa3KiB 31 cTai
12X18H10T micns EIJI rpagiToBUM €1eKTpOI0M

Hp,
MTIa
10000
8000
6000
4000
2000
0

0 100 200 300 400 500 600
h, Mkm
a 0

Puc. 1. MikpocTpykTypa (a) i po3noaia MikpoTBepHocTi (0) MOBEpXHEBOTO MIApy
crani 12X18H10T npu EIT rpaditosum enexrponom, W, = 3,4 ik

[linBumeHHss TBepmOCTI moBepxHeBoro mapy crami  12X18HI10T,
OYEBHIHO, MOXKHA TMOSICHUTH HACTYITHUMH TNpHYUHAMHU. SIK Bigomo, mnpu
LIEMEHTAIIi1 CTaJIb HACHYYETHCS BYIJIELIEM 3 YTBOPEHHSIM TBEPJIUX PO3UMHIB, ITPH
HasBHOCTI B CKJajAi crami KapOiJOTBIpHMX €JIEMEHTIB MOXIIMBE YTBOPEHHS
kapOimiB Jneryroumx enemeHtiB. Kpim Toro, B pesynbrati EIJl Mae wmicne
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aHOMaJbHO BHCOKa Judy3is TepeHeceHoro  marepiany Mg i€k
BHCOKOKOHIIEHTPOBAHHUX TIIOTOKIB €HEprii; HaJIIBUIKICHE TapTyBaHHSA, NpHU
KOPOTKOYaCHOMY HarpiBaHHI PpO3PSIOM EJIEKTPUYHOIO CTPyMy IO BHCOKOI
TEMIIEpaTypH, a MOTIM MHUTTEBE OXOJIO/PKEHHS; TUIACTUYHE JeOPMYBaHHS MPH
JIOKANBHIM 1ii Ha Marepiall IMITyJIbCHOT'O THCKY; YTBOPEHHS HEPIBHOBAYKHUX
CTPYKTYp 3 [JpiOHMM 3€pHOM, BHCOKOIO T'€TEPOreHHICTIO 3a CKJIJIOM,
CTPYKTYpPOIO, IO BiOYBA€THCSA MpPH JOKATBHIA Jii HA Marepial iMITyITbCHUX
THCKIB 1 TEMIepaTyp, TEpPMIYHUX HaIpyXeHsb 1 T.J. Bci 1i mpouecu npu3BoIsITH
JIO TOMITHOTO 30UTBIICHHS TBEPAOCTi, IMOPIBHSHO 3 TBEPIICTIO ITOBEPXHEBOTO
miapy, OlepKyBaHOro micist AU y3iHHOI IEMEHTAIlil 3 TOAIBIIOK TEPMIYHOO
00poOKOI0.

Tabnums 1

Pe3yabTaTn nociaimxenns 3pa3kis 3i craii 12X18H10T micas ELJI rpaditoBum eJte-

KTPOAOM
Marepian ToBmuHA 3MiITHEHOTO Mixkporsepaicts moBepx- | IlopcrkicTs,
3paska TIOBEPXHEBOT'O MIAPY, MKM HeBoro mapy, MIla Ra, Mkm
12X18H10T 100-160 11000 8,3-8,5

BucHoBku

1. JociipkeHO BIUIMB IEMEHTAllli eNEeKTPOICKPOBUM JIETYBaHHSIM Ha
CTPYKTYpY 1 BIACTUBOCTI CTaJIi.

2. Tlokazano, mo mpoeneHHs uemenTauii MeronoM ELJI mpuBoaute m0
301IBIIEHHST MIKPOTBEPAOCTI JIETOBAHOTO IIapy, IO 3a0e3NeYuTh MiIBUIEHHS
3HOCOCTIMKOCTI IOBEpPXHEBOMY IIapy.

Jlitepatypa

1. 3ammrHBle TOKpHITHS : y4e0. mocodbme / M. JI. JlobanoB, H. W. KapmonuHa,
H.T. Poccuna, A. C. FOpoBckux. — ExarepunOypr : U3n-so Ypan. yu-ta, 2014. —
200 c.

3. Koporaes [I.H. Texnomormueckue BO3MOXXHOCTH (DOPMHPOBAHUS HM3HOCOCTOMKHX
HAHOCTPYKTYP AJIEKTPOMCKPOBEIM JIeTHpoBaHKeM : MoHorpagus. — Omck : Cu6AIN,
2009. -255c.

3. LlemeHTanms 31€KTPO’PO3UOHHBIM JiernpoBaHueM : MoHorpadwus / Tapemsnuk B. B.,
Anromesckuii b., Mapuunakosckuii B. C. U ap. ; mon pex. npod. B. b. Tapensanka. —
Cyms! : YHHBepcuTeTcKas kaura, 2015. — 233 c.
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ONTUMIBALIA PEJIEMHOIO 3AXUCTY JIHIT
EJIEKTPOIIEPEJIAY 6 KB JJIsSI IETPOBChKOI HACOCHOI
CTAHII

®dinimonenko K. B., ®inimonenxo H.M., CyxapeBcskuii M.B.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

Meroto pobOTH €  BIOCKOHAQJICHHS  PEJIeHHOro  3axHCTy  JIiHii
enekrponepenad 6 kB 3a paxyHOK BHOOPY e(EeKTHBHUX KOMIUIEKTIB PEJIEHHOro
3aXHCTY.

BonornocrayanHs MicT 3IHCHIOETHCS NIISIXOM BUIOOYTKY BOJM I I3EMHHUM
Bo/103a00poM | MmigHATTS, 111 BOJja HAKOMUUYYETHCS B pe3epByapax YUCTOI BOIM.
TpaHcriopryBaHHs i3 pe3epByapiB y MICTO 3[iHCHIOETBCSI BONOTOHAMH 3a
noriomororo HacociB HacocHOI cranmii II migusaTTa(HC 2).

Haniiine # exoHOMiuHe ()YHKI[IOHYBaHHS CHCTEM EJIEKTPOIOCTaYaHHs
HACOCHHMX CTaHIIi MOXJIMBO TiJbKH NMpPU BUKOPHCTAHHI OONATHAHHS, IO i€
aBTOMATHUYHO, 3/IMCHIOE KEPYBaHHS, 3aXHCT BiJl YIIKO/PKEHb i HEHOPMAaJbHUX
pexuMiB poboTu. s miel MeTH BUKOPHUCTOBYETHCS KOMIUIEKC aBTOMaTHYHOTO
o0iaiHaHHS, cepell SIKOTO IMEepIOpsIHE 3HAUSHHS Mae OOJaJHaHHS peNeHHOro
3aXHMCTy i aBTOMATHKH.

JKusnennst ocHosHoro oOmagmamas HC 2 3#ailicHIOETBCS  Bif
posmoainsHOoro nyHkTy 6 kB (PII), Hanpyra Ha SIKMHA ITONAETHCS 33 JOMOMOTOI0
kabenpHoi JIETL.

[IYVE Bu3HauaroTh, 10 OIHUM 3 OCHOBHUX BHWJIB 3aXHCTY B padiajbHUX
Mepexxax Harpyroio 10 35 kB e makcumanbHuid ctpymoBui 3axuct (MT3).
OxpiM TOro B eJ1eKTpuYHuX Mepexax 6-10 kB mae Oyt nmependaveHuii 3axuct
BiJ oJiHO(a3HUX 3aMuKaHb Ha 3emitto (O33)[1, 2].

3axuctu MT3 i O33 JIEII-6xB BukonytoThcs Ha ogHoMy penie PC-80. Pene
PC-80 mnpusHauyeHi il BHKOPHCTaHHS B CXEMax pEJIEHHOro 3axucry M
MIPOTHABAPIHOI aBTOMATHKH:

a) ¢ IIYHTyBaHHSIM-JICIIYHTYBaHHSAM KepoBaHoro JaHmtora - PC8OM2M-
25(C), 27(C), 29(C), 31(C);

0) Oe3 IIYHTYBaHHS-JCITYHTYBaHHS KepoBaHOro jaHitora - PCSOM2M-
24(C), 26(C), 28(C), 30(C).

Pene PC8OM2M-24...31, 24C-31C — ne cratuyHi pese, o0 He BUMAraroTh
OIIEpaTHBHOTO JKWBJIEHHS i1 BHKOHAHHS OCHOBHMX (YHKIIH 3axucry.
JKuBJICHHS €IEMEHTIB CXEMHU 3/IIHCHIOETRCS BijT BXiTHOTO cTpymy[3].

VY 1poMy BHUNAJKy BHUKOPHCTOBYETHCS CTaTHYHE MIKpPOIPOIECOpHE pelie
PC80M2M -27(C), sike 3abe3meuye MT3 i 3H3 Ta He BUMarae onepaTuBHOTO
YKMBJICHHS /ISl BAKOHAHHSI OCHOBHHX (DYHKIIH 3aXHCTYy.
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Pene 3abe3neuye:

- MaKCHUMAJIbHUH CTPYMOBHH 3aXHUCT i3 HE3aJEKHOIO M JIBOMa 3aJIS)KHUMHU
XapaKTepUCTUKaMH CIIPalboBYBaHHS (Ha BUOIp 3 IEpeaHbOI MaHeni);

- crpymoBe BincideHHs (TO) 3 TumyacoBoro 3atpumkoro (70-100 mc) abo
(150-200 mc), sixa 3a1a€ThCs 3 IEPEIHBOI TAHEI;

- HEeHaNpaBJIEHUH 3aXUCT BiJl 3aMuKaHb Ha 3emimto — 3H3 (tineku PCOM2-
26(C), 27(C), 28(C), 29(C);

- 30epiraHHsl 3aJaHUX 3 NEPEIHHOI MaHENi YCTaBOK i XapaKTEepUCTHK Yy
BOynoBaHiit ®JIEIL- mam'sTi.

Jlns 3abe3medeHHst iHAWKAamii CHpalboOBYBaHHS IOTpiOHA oOmNepaTUBHA
Hanpyra. Pene MicTTh HAKONMWYYBaJIbHI €MHOCTI, 10 3a0€3MEUYIOTh 1HIUKALIII0
CHpanboBYBaHHS TPH BIJICYTHOCTI OIEPaTHMBHOI HAmpyrd Ha MpoTszi go 12
TONTUH.

B sixocTi BUXIZHOTO CHIJIOBOTO KIIOYa BHKOpHUCTOBYeThCs Tpiak TC 132 —
50 - 10.

Cxemy peneiinoro 3axucty JIEIT-6xB naBeneno Ha puc. 1

~ 6 kB Ilsem 6B
o ﬁ B/B miMuEay
TALA TALC Crpymoge EifiCiHeHHS,
E MT3
i
1 o
PI =
o
PI 0 Janmord 06Ky
E TA2.C
PA O
TA2-A o
'"_I = 3axuCT Bif 3AMUKAHE
TA3 Ha 3eMJTK0
L —
&
JET-6xB

Puc. 1. Cxema 3axucry JIEII-6kB

Jns MT3 Ta 3axucTy BiI 3aMHKaHb Ha 3€MJII0 O0paHO THI
TpaHcdopMaTopiB CTpyMy Ta pO3paxOBaHO CTPYMH CHpAIlOBaHHS 3aXHUCTy Ta
pene. BuzHaueHo 4yTMBICTh 1 4ac CHpalfoBaHHsS 3aXHCTy Ta OOpaHO YCTaBKH
pene.

3aBaanHs ycraBok ctpyMmy MT3 ta 3H3, a Takoxk 3aBIaHHS 4acy yCTaBOK
BHUKOHYETBHCS 32 JIOTIOMOT' 00 MiKpOIIEpeMHUKaUiB.
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T'AJIOUJHO-TIEPOBCKUTHO-PE3OHAHCHAS
HAHO®OTOHHUKA

Jl:xaman6aesa I'.T.!, sIp-Myxamenosa I'.I1L.', 3axumos A.A.?

1
KazHY umenu anv-@apaou, Anmamol, Kazaxcman.
2

Yuueepcumem Texaca ¢ lannace, /Jannac, CIIIA.

OnrTuyueckre pe30HaHCHBIE HAHOCTPYKTYPHI OOECIIEUMBAIOT MOCT MEXIY
ONTUKOM M HAHOPAa3MEpPHBIMU HayKaMH, 4TO IMO3BOJSIIOT COKpAILaTh CBETOBOM
KOHTaKT BIUIOTH JI0 HAHOPa3MEpPHOTO IIOCPEICTBOM BO30YXKIEHHS CHIBHO
JIOKAJIN30BAHHBIX ONTHUYECKUX MOJA. OTO MO3BOJNSET YMEHBIIUTH KOIMYECTBO
BAXKHBIX ONTHYECKHX YCTPOWCTB, TaKMX Kak BOJHOBOJBI, JIa3epsl,
(OTONpUEMHUKH, JAaTYNKH W T. JA. VICTOpHUYECKH, MeTauTMYecKue
HAaHOCTPYKTYPbl OTKPBUIM TMyTh K HOBBIM HAHOPAa3MEPHBIM ONTHYECKUM
SIBICHUAM M TPWIOKEHUSIM, CBSI3aHHBIX C JJIEKTPOHHBIMU U CJEJOBATEIBHO
3¢ QEKTUBHBIM YIIPABICHUSIM CBETa B TIIyOOKO CyOBONHOBOM pexume [1-4].
Hcnonp3yemble MaTepualibl, BKIIOYAIOT 30JI0TO, cepedpo W Mmedp [5], a Takke
pa3IuuHBIE CIUIaBBI METAJUIOB U JIETUPOBAHHBIX okcuaoB [6]. Kpome Toro,
YTOOBI IPEOIOTETh ONTUYECKUE MOTEPH U IIPHHECTH HOBYIO (DYHKIIMOHAIBEHOCTB,
JIMDJIEKTPUYECKUE PE30HAHCHBIE HAHOCTPYKTYPHI OBLIM BBEAEHBI M HIMPOKO
U3y4eHBl B TEUYCHHE TOCIEAHero jnecstwierus [7,8], Tnme OOBIYHEIC
HEOpPraHUUYECKUE MaTepuanbl, TaKue KaK KPEMHHM, apceHu] Tajuiusi, HUTPUA
raJjutusl, OKCHJ| IIUHKA, U T.1., ObIIM WCITOJIb30BAaHBI U3-3a UX BBHICOKMX 3HAYEHHH
MOKa3aTessl MPETOMJICHUSI U XOPOIIO pa3paOOoTaHHBIX METOOB H3TOTOBJICHHUS.
Tem He MeHee, OOJBIIMHCTBO U3 3TUX MAaTEpPHAJIOB CTAJIKUBAIOTCSI HEKOTOPHIMHU
OrpaHUYEHUSIMHU, CBSI3aHHBIE C NMPOOJIEMaMHU CO CHEKTPaJbHOW IEepecTpOHKOi
JUIMHBI BOJIHBI, OTCYTCTBHUE SKCUTOHOB IPU KOMHATHOW TeMIepaType, JOPOrHx
IIpolieccax U3TOTOBJIEHHUS, a TAKXKE HU3KUI KBAHTOBBIA BBIXO/.

C ogpyroil CTOpPOHBI, HOBBIM KJIACC MAaTEpUANIOB, TAaK HAa3bIBAEMBbIX
TaJIOUHbIE MEPOBCKUTHI, BO3HUKIM B MOCNIEIHEE BpeMs U IMPUBJICKIN MHOTO
BHUMAaHUsI HE TOJBKO JUIs (POTOBONBTANKH [9], HO M U1 (POTOHHBIX UCTOYHHUKOB
[10]. OcHoBHOM mNpUYMHOW TAKOrO MHTEpPEca SIBISIETCS  YHUKAJIbHbBIE
9JIEKTPOHHBIE M (DOTOHHBIE CBOMCTBA TaJOr€HHWIOB IIEPOBCKUTA, HAPALY C
HU3KOM CTOMMOCTM WX M3TOTOBJIEHHUS, YPE3BBIYAWHO IIHMPOKONOIOCHOM
CHEKTPaNbHOW TEPECTPOMKU MAIMHBI BOJHBI, a TaKXKe JPYTUX CBOHCTB WU
(YHKIMH, KaK ITOKa3aHO CXEeMaTHYECKH Ha PUCYHKE |, KpoMe TOro, Ha pUCYHKe
2 0000maroTCsl pa3u4HbIe TUMBI PE30HAHCHBIX HAHOCTPYKTYP W3 TaJOHMIHBIX
MIEPOBCKUTOB (TakMe KaK HAHOYACTHIBI, HAHOIPOBOJOKH, HAHOIUIACTHHBI,
(hOTOHHBIE KPUCTAIUIBI U METAIIOBEPXHOCTH), & TAK)KE CO3/IaH ITyTeM WHTErPaluu
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NEPOBCKUTOB € APYTUMHU HE TNEPOBCKUTHBIMHU HaHO(bOTOHHHMI/I CTPpYKTYypaMu,
KOTOPBIC PCAJIM3YIOT BCC YKA3aHHBIC IPEUMYIICCTBA IEPOBCKUTOB.

Jluteparypa

. M. Moskovits, Reviews of Modern Physics 57, 1985, 783.

. E. Ozbay, Science 311, 2006, 189.

. H. A. Atwater and A. Polman, Nature Materials 9, 2010, 205.

.N. L Zheludev and Y. S. Kivshar, Nature Materials 11,917 (2012).

. W. A. Murray and W. L. Barnes, Advanced Materials 19, 3771 (2007).

. P. R. West, S. Ishii, G. V. Naik, N. K. Emani, V. M. Shalaev, and A. Boltasseva, Laser
& Photonics Reviews 4, 795 (2010).

. A. L. Kuznetsov, A. E. Miroshnichenko, M. L. Brongersma, Y. S. Kivshar, and B.
Luk'yanchuk, Science 354, aag2472 (2016).

8. S. W. Eaton, A. Fu, A. B. Wong, C.-Z. Ning, and P. Yang, Nature Reviews Materials 1,

16028 (2016).
9. M. A. Green, A. Ho-Baillie, and H. J. Snaith, Nature Photonics 8, 506 (2014).
10. B. R. Sutherland and E. H. Sargent, Nature Photonics 10, 295 (2016).

AN DN AW

3

169



BUKOPUCTAHHSA TYPBOI'EHEPATOPA SIK PESEPBHOI'O
JIXKEPEJIA "KUBJIEHHS TA KOMIIEHCATOPA PEAKTUBHOI
HOTYXHOCTI

®dinimonenko K. B., ®inimonenxo H.M., I'ymennuii A.B.
Cxionoykpaincokuii Hayionanvnuil ynieepcumem imeni Bonooumupa /lana

Meroto pobotn € 3abe3nedeHHs HaIIHHOCTI  EJIEKTPONOCTaYaHHs
EJIEKTPOSHEPIreTUYHUX CHUCTEM 1 MEpeX IPOMHCIOBOTO MiANPUEMCTBA, SIKE
BiJTHOCUTBCSl 0 OCOOJIMBOI Ipynu (HANpUKIAA, XiMIYHOI IMPOMHUCIOBOCTI) Ta
KOMITEHCAIlisl PEaKTHBHOI MOTY)XHOCTI.

J1y1s >KUBJIEHHS! €JIEKTPONPUIMAYiB 0COOIMBOI TPYIH KPiM JIBOX OCHOBHHX
JOKEpEIN KUBJIGHHS eJleKTponpuiiMaviB 1-i kareropii MOBMHHO mnependavdaTucs
TpeTe He3aJIeKHE PKEPEINo, TOCTaTHE JUIsi Oe3aBapiiHOI 3yITMHKHA BUPOOHUIITBA.
B siocTi Takoro pkepena Mmoxxke Oyt Bukopuctana Biacaa TEL] Tomro.

[ToTyXHICTb TpPETHOro HE3aJEeKHOro JpKepena Mae OyTH Takolo, MI0
3a0e3neuye OKMBJCHHS TUIBKH €JIEKTpONpHiiMaviB 0COOJIMBOI Tpymu Iuist
Oe3aBapiiiHOI 3yIUHKA BUPOOHUIITBA a0O0 JIO JIIKBifamii aBapii HA OCHOBHHX
Jxepenax [1].

boah b e ]
7r A

Q["J

o enexmpanpuing e Bid 11-2 Bid (1-2 o enexmponpudma 'l |

Puc. 1. CrporieHa cxema eJIeKTpOIocTadaHHsI i IIPHEMCTBA 0COOINBOI TPYyIH

Ha puc. 1 moka3aHa crporieHa cxema eJIeKTPONOCTaYaHHS BHPOOHHUIITBA.
3a0e3meueHHs eIeKTPOCHEPTIEI0 BiIOYBAETHCS BiJ TPHOX JKEpEN KUBIICHHS:
nmeox BBomiB Bix ['TIIT Ta TypOoreneparopa. Lle 3a0e3meuye eIeKTpOCHEPTi€r0
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TEXHOJIOTIYHE OOJaJHAHH SK Yy HOPMAJIFHOMY TaK 1 y aBapiiHOMY pexuMax
poboru.

HopmanbHuii TEeXHONOTIYHMH pPEXHUM Mae MicCle HpH HAsSBHOCTI JIBOX
BBOJIB 6 KB eneprocucremu Ta 3a podoru (TI') 6 kB. [Ipu Biagxmo4eHHi 01HOrO
3 BBOAIB 6 KB Bij eneprocucremu Ta mparrorouomy (TI') 30epiraerscs mBa
HE3JISKHHUX JDKEpelia )KUBJICHHS, 110 TAKOX JIOPIBHIOE HOPMAIEHOMY PEXUMY.

TpuBamuii pexxum poOOTH TPH BIAKIIOYCHUX TBOX BBOAIB 6 KB Bix
eHeprocucteMu 1 npu npamporodomy (TT), MokmmBo  BimHecTH 110
nepeaBapiiHOro0 3 HEOOXIMHICTIO IJIAHOBOTO 3HMKEHHSI MTPOXYKTUBHOCTI IS
TOAAJIBIIOI 3yMUHKH, SKIO BiJHOBJIEHHS B POOOTI X04 OM OIHOrO MEPEXEBOro
JOKEpeIa )KUBJICHHS BiAKIaa€ThCs Ha HEBU3HAYEHHUH Yac.

TakuM YWHOM, 3TiHO 3 TPHHHATOIO CXEMOIO EJIEKTPONOCTadyaHHs, IMPH
panToBOMY BIJKIIOYEHHI JBOX BBOAIB 6 KB Bin eHeprocucreMu 30epiraerbcs
Oe3mepepBHICTh pOOOTH BUPOOHUIITBA 1 TOMY CHTYaIlisi HE BITHOCHTHCSA [0
aBapiiHOi.

BaxnuBuM € TakoX NHTaHHS KOMIIEHCAllll PEaKTUBHOI MOTY)KHOCTI
mianpuemctBa. [IpaBunma xopucryBanHs enextpuuHoto eHeprieto (IIKEE) [2]
KOHCTaTylOTh, 10  eKCIUTyaTalis  eJEKTPOMArHiTHO  He30aJaHCOBaHUX
€JIEKTPOYCTAHOBOK CIIOKMBaya CIIPUYMHSE JONATKOBI BTPaTH €JEKTPOEHepril
1o3a TEXHOJIOTIYHMMHU IIpOIlecaMH CIOXKHMBa4da i iX MOMJIMBO 1 HEOOXiTHO
CKOpOYYBATH 32 PaXyHOK KOMIIEHCAIi] peaKTUBHOI MOTYXHOCTI.

PeakTnBHa mOTYXHICTH OONagHaHHA BUpOOHMITBA nopiBHIOE 4060 KBAp
IIpU cepeiHbo3BaXKeHoMY cos@ = 0,83 Ta cyMapHOIO CIIOXXMBAHOIO TTOTYXHICTIO
6131 xBr.

Y HOpMajbHOMY pPEXHMI POOOTH Y SKOCTI KOMIIEHCATOpa pPEaKTHBHOI
MOTY)KHOCTI BUKOPHCTOBYeThCs TypOorenepatop [3]. Ha miampuemctsi
BCTaHOBJIEHO CHHXPOHHOTO TypOoreHeparopa 6 kB 3 HOMiHaJILHOIO ITOTYXHICTIO
mo 12 MBt npu BumepemkyBadbHOMY KoedimieHti moryxHocti 0,8 Ta
BUPOOJICHHSI PEAaKTHBHOI OTYKHOCTI (BHUIepeKyBabHii) 10 9000 kBAp.

TakuM YMHOM, perymOBaHHAM 30Y/DKEHHsS TypOoreHepaTtopa MOXKJIHMBa
MOBHA KOMIIEHCallis MMOTpiOHOT peakTUBHOI MOTYKHOCTI BUPOOHHUIITBA 1 3aBISKH
LIOMY BCTaHOBJICHHSI CIICIiaJIbHUX KOMIIEHCYIOUMX MPUCTPOIB Ha Hanpyry 6 kB
ta 0,4 KB B cxemi enexTponocTayanHs HEMOTPiOHO.
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V. IPOD®ECIMHA KOMVYHIKALISL B CYYACHOMY
IHOOPMANIMHOMY CYCHIJIBCTBI

IMPORTANCE OF COMMUNICATION IN PROJECT
MANAGEMENT

Afonina L.Yu.
Volodymyr Dahl East Ukrainian National University

Communication is an essential tool in the field of project management.
More effective communication = Better project management is obviously known
to everyone in project management, but we do face difficulties in implementing
it due to various factors like the nature of the project, structure of the
organization etc. About 90% of the time in a project is spent on communication
by the project manager. To communicate effectively, project managers must
have a good understanding of the communications process.

Communication is a vital element of a well-managed project. There are two
main groups of people with whom the project manager needs to ensure clear and
effective communication, the stakeholders and the project team. Every project
will be sponsored by a part of the business with a stake in the outcome. They will
likely be represented on the project board, which sets the objectives for the
project and monitors progress over time. The project board will include others
with a stake in the outcome, for example, those who will need to implement the
project outcomes and those who will need to supply resource once the project
outcomes have been met. All of these stakeholders will need regular updates, and
it is imperative that communication with them is regular, clear and complete.

In addition, projects often involve the need for the project manager to
coordinate the work of a large group of people working on different aspects of
the project (often referred to as work streams). The project manager is required
to ensure that everyone is clear about what he or she must achieve and he or she
also needs to clearly report on progress to the project board and/or project
sponsors. There are many opportunities for things to go badly wrong if an
effective communication is not established and maintained.

What are the Major Obstacles in Communication?

In order to understand major obstacles that come a long way in a project, it
is essential to know the interfaces any project may have. The interfaces are as
follows:

e Between organizations (e.g., customer-supplier);
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e Between departments within an organization (e.g., marketing-1T);

e Between teams within a department (e.g., testers-developers); and

e Within distributed teams (e.g., part of the team is in Seattle and the
other in Sydney).

The main communication obstacles can be drilled down to the following
three broad areas:

1. Political: Whenever there are many groups involved, there is the
possibility of vested interests and power games getting in the way of dialogue.
Such political obstacles usually originate in the upper ranks of an organizational
hierarchy, a step or two above levels at which projects are planned and executed.
Project managers therefore need to make special efforts to be aware of the key
political players in the organization. Once the political players have been
identified, the project manager should take steps to gain their confidence and
buy-in on project goals. This should help eliminate political barriers to project
communications. It is best to settle political issues at the level where they
originate; escalating political problems up the hierarchy (i.e., to the manager's
manager) generally does not help, and may even be counterproductive.

2. Cultural: Organizational culture, which is essentially the totality of
assumptions and values commonly held within an organization need to be dealt
with. Project managers can ease such difficulties by understanding the
divergences in attitudes between the parties involved, and then acting as
intermediaries to facilitate communication. In geographically distributed (or
virtual) teams, differences between regional cultures can come into play. These
could manifest themselves in a variety of ways, such as differences in fluency of
language or social attitudes and behaviors. Here again, the project leader, and the
rest of the team for that matter, need to be aware of the differences and allow for
them in project communications.

3. Linguistic: Linguistic needs to be understood in the sense of specialized
terminology used by different disciplines such as accounting, IT, marketing, etc.
Often when specialists from diverse areas get together to discuss project related
matters, there is a tendency for each side to make assumptions (often tacitly)
regarding a common understanding of specialized jargon. This often leads to
incomplete (at best) or incorrect (at worst) communication. So practical
techniques that would solve the above three obstacles needs to be identified and
implemented. In other words, communication sharing should be best at any
project level.

There are many different avenues a project manager and a project team can
take to communicate. Project teams can effectively communicate through
hallway meetings or formal project status meetings. Information can be
transferred from stakeholder to stakeholder through anything from written notes
to complex online databases and tracking systems. As part of the
communications planning, the project manager should identify all of the required
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and approved methods of communicating. Some projects may be highly sensitive
and contain classified information that not all stakeholders are privy to, while
other projects may contain information that is open for anyone to explore.
Whatever the case, the project manager should identify what requirements exist,
if any, for the communication modalities. Communication modalities can also
include meetings, reports, memos, e-mails, etc. The project manager should
identify the preferred methods of communicating based on the conditions of the
message to be communicated. Consider the following, which may have an effect
on the communication plan: urgency of the information, technology, project
staffing, project length, project environment.

Four-Step Process for Effective Communication

1. Identify Communication Requirements

2. Identify the SWs (Why, What, When, Where, Who) and 1H (How)

3. Identify and Accommodate the Enterprise Environmental Factors

4. Identify Organizational Process Assets

Importance of Communication in Diverse Work Groups

Work forces today reflect diverse backgrounds, experiences, and
perspectives. However, while the term diverse includes a larger range of
differences: economic level, educational level, lifestyle, sexual orientation,
geographical and regional differences, plus many other descriptors. The presence
and acknowledgment of these kinds of differences in people can help a work
group communicate effectively and work productively. Communicating in
diverse work groups is a business issue. Many organizations are realizing the
value of different perspectives that come with a diverse work group. Diversity
can lead to more ideas and higher levels of creativity, giving the organization
more options and choices; thus resulting in better outcomes for the organization
and better products and services for its customers. However, communication
within a diverse work group can create complex and challenging situations.
People with varying perspectives and experiences have different meanings and
contexts for words and phrases. They also use nonverbal expressions differently.
What is appropriate to one person may be offensive to another. Successful
communication in diverse work groups involves learning to understand and
effectively use words and phrases. Effective communicators gain knowledge
about other people's backgrounds and develop positive work group relationships.
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COMMUNICATION THROUGH «TEAM TEACHING»
TECHNOLOGY AS A WAY FOR PROFESSIONAL
DEVELOPMENT

Antonova G.A.
Volodymyr Dahl East Ukrainian National University

Teachers-as professionals-should constantly improve themselves in order
to maintain high performance in their teaching career, to cope with the ever-
expanding knowledge base in their subject matter, the rapidly changing social
contexts of schooling, and the increasingly diverse needs of their students. It is
fully true for English language teachers. Teachers today experiment with many
approaches to professional development such as: portfolio collections, self-
evaluation, peer assessment, peer coaching, action research, mentoring and so
on. Of these, team-teaching seems to be very effective in enhancing teachers'
professional development.

The term “ Professional Development ” for teachers is a broad one
including a variety of aspects connected not only to a teachers' professional
development but also to their personal development Although definitions of
teachers' professional development given by some scholars may be somewhat
different, they all share a common view that professional development refers to
the process through which teachers attain greater professional competence and
expand their understanding of themselves, their role, context and career. It is any
experience that teachers engaged in to widen their knowledge, appreciation,
skills, and understanding of their work in line with goals, values, of the school
and their interests and needs of teachers [1, 2, 3].

Regarding teachers' personal development, Richards [4] lists six domains
of professional development:

* subject matter knowledge;

* pedagogical expertise;

« self-awareness;

* understanding of learners;

* understanding of curriculum and materials;

* career advancement.

All these can be achieved through team teaching technology.

The term team teaching has been defined differently by many researchers.
However, they all agree that team teaching involves two or more teachers within
the teaching and learning environment, can vary along a continuum of
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collaboration and facilitates a learning community by impacting on both teaching
and learning,

There are various forms of team-teaching depending on the particular
context. Sandholtz [5] has identified three team-teaching configurations: (1) two
or more teachers loosely sharing responsibility; (2) team-planning, but individual
instruction; and (3) joint planning, instruction, and evaluation of the learning
experience. Obviously, teaching partnerships can function in different ways. Let
us conceptualize team- teaching as a continuum of collaboration that varies
according to levels of coordination and shared responsibility. At the low end of
the scale, collaboration involves planning courses by a group and later teaching
individually by members of the group. At the highest level of collaboration, the
courses are co-planned, co-taught and co-evaluated by a pair or a group of
teachers.

Team teaching provides teachers with a partner to help them set objectives,
make plans, implement lessons and evaluate the results. They have someone
from whom they can draw inspiration and who can provide them with
constructive feedback on their teaching. Their communication contributes greatly
to professional growth of all members of the team. There are many areas in
which teachers can foster professional development such as sharing experiences
and broadening their knowledge; improving their teaching skills ( integrating
various teaching methods and using them to motivate the students in classes),
increasing their linguistic competence, improving communicative skills (creating
a relaxed atmosphere; increasing students' motivation; establishing rapport with
students and colleagues) and developing cooperative-teaching (ability to share
responsibilities, help each other, collaborate in generating ideas).

In our opinion the most essential for the achievement of above mentioned
results is clear communication on the part of all members of the teaching team.
Talking things through at every stage (analyzing their individual strengths,
abilities, skills and determining how these can be used within the team context,
setting goals, planning, working in the classroom, evaluating students, feedback
discussions) helps teachers define their individual roles within the team,
understand one another's teaching philosophy and give successful lessons.

Team teaching can be an extremely beneficial and professionally rewarding
experience due to clear and frank communication within the team.
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DRAMA STUDIO AS AN ENVIRONMENT FOR
STUDENTS’ PROFESSIONAL COMMUNICATIVE SKILLS
FORMATION

Barvina N.O.
Volodymyr Dahl East Ukrainian National University

The University being considered the center of the scientific and cultural
elite formation, its area should provide conditions for the final stage of a young
person’s education and upbringing. So, the higher educational environment is
intended to assume not only the function of future specialist’s professional skills
development, but also influence the student youth social and cultural
development. In the realities of modern world, when the virtual life gains more
and more personal space, information technologies are accredited with incredible
power, influencing and supplementing human personality and, moreover,
modifying his/her behavior, moral values, principles and priorities. Sometimes, a
human being, especially representative of the young generation, even delegates
his/her most important functions, such as communicative one to the information
technologies, thus losing opportunity to get experience of alive relationship,
capability of self-expressing, creating and maintaining contacts in professional
and social life spheres, both of them being equally important.

To solve this urgent problem classical forms of education are not enough,
whereas they do not possess the competitive ability to engage students into real-
world communicative process, encourage them to lively discourse in the full
extent. So, alternative, updated, innovative educational tools and techniques,
stimulating intellectual and moral personality development, activating his/her
professional potential, forming capability of critical thinking, ability to conduct
discussion are regarded as a paramount importance. Communicative approach,
incorporating all the functions mentioned above, can help in coping with this
problem. Being defined as key method in the modern foreign language
acquisition process, communicative method can be applied not only whilst
teaching foreign languages and developing students’ communicative skills at the
foreign language lessons, it can also be used at any university lesson, providing
discussion and reasoning, as well as during extra-curricular activities, such as
debating society, round-table discussions, literary sets, drama clubs.

Nowadays, communicative approach is considered to be the basic one in
teaching/learning foreign language, its realization being based on solving certain
communicative tasks implemented in role-plays simulating real-life situations.
This method is widely used not only in children’s educational process, but also
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in adults’ environment. Activating mental processes, training memory,
developing speech, role-plays are widely used as key elements of the foreign
language lessons at the university in the process of teaching foreign languages
for specific purposes. For future specialists training in different fields of
knowledge, communicative aspect of foreign language acquisition is regarded as
an integral part of professional competence, since our world is getting more and
more globalized.

Consequently, communicative competence defined as “a learner's ability to
use language to communicate successfully” or communicative skills, namely
“the ability to convey information to another effectively and efficiently”, and its
component - foreign-language communicative competence is one of the modern
specialist’s dominant qualifications.

The processes of communication being two-sided, receptive and productive
skills are formed through any discussion. Not only verbal constituent is of
significant importance in the lively conversation, non-verbal component should
be in the field of interest whilst teaching language as an instrument for
establishing and maintaining professional relationships. Having academic
language knowledge is not the same as using it for the real-life communicative
situations. Language is supposed to be an indispensable tool for communication
only if it satisfies certain needs, in the case of our investigation these needs being
closely connected with the problems of building cross-cultural professional
contacts.

Within this context, foreign language teachers should do their best to find
appropriate ways to solve the problem of students’ professional communicative
skills formation, since the curricular subjects taught at non-humanitarian
departments of the university are not sufficiently oriented for this skill
development. It should be stressed that in the conditions of globalization the
students acquiring their higher education at technically oriented faculties require
communication skills as highly developed as the other students. The attention
should be paid to two big issues: the small amount of training time (according to
the schedule) and the lack of foreign language environment at the university. So,
a foreign language teacher should promote forming a foreign language
educational area, so that students could be deeply involved in the process of
mastering foreign language communicative competence.

In our opinion, for solving the discussed problem we should create
students’ drama studio, based on already existing centuries-old theatre
experience closely connected with up-to-date drama methods and techniques
which via changing, combining, merging, expanding the formats of theatrical
acting, transfer their guiding points to the implementation of educational goals
including the communicational one. To integrate methods of dramatization and
stage adaptation in educational process in a varying degree is a great way to
develop students’ communicative skills, especially it concerns extra-curricular
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forms of activity, as in such informal environment students have unlimited
opportunity to combine speech activity with nonverbal communication, the last
one being not less important in a real-life conversational situation.

Students’ participation in drama club activities helps perfect their general
communicative skills, as well as their abilities to have productive discussion in
foreign language environment. Engagement in dramatic exercises simulating
prospective real-life situations and circumstances results in improvement of
students’ linguistic and socio-cultural competences, develop their creative
thinking and presentation techniques; forms ability to get information presented
in foreign language, process it and react adequately; facilitates the process of
making decisions and working in a team. The favorable psychological
atmosphere, voluntary participation, focuses on a personality individual ability
and preference contribute to increase self-confidence and be ready for
communication at different levels and in different situations in future
professional life. “Using drama to teach English results in real communication,
involving ideas, emotions, feelings, appropriateness and adaptability” [1].

By getting acquainted with cultural values of a foreign-language society,
transmitted through the art works, students become aware of current socio-
cultural component of foreign society, its customs and traditions. Such way of
communicative activity promotes both foreign language acquisition and
integration into another country space, as well as educates respect for different
culture, which can help today’s student avoid intercultural misunderstanding in
his/her future career development, build and maintain strong professional links
with foreign partners all around the world.

So, the most valuable result of students participating in university foreign-
language drama club is not the theatrical performance itself, successfully
presented to the audience, but their multilingual speech training and
communicative skills development, being a substantial constituent of competitive
higher school alumni.
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THE IMPACT OF INFORMATION AND COMMUNICATIONS
TECHNOLOGIES ON THE TEACHING OF FOREIGN
LANGUAGES

Lina Bielovetska
Volodymyr Dahl East Ukrainian National University

Nowadays it is more appropriate to talk about information and
communications technology and language learning, thereby emphasizing the
important role that computers play in enabling teachers and students of
languages to communicate with one another across the globe.

In the past, education was usually a matter of transfer of information from
the teacher to the student, we believe that new pedagogical models now need to
be explored in order to prepare future specialists for life-long learning. That's
why new pedagogical models should be implemented. There is a belief that
students should be trained to learn more autonomously and to gain access to and
digest information more independently than has been the case to date, and that
the information gained must be converted into accessible knowledge and skills.
New pedagogical models are aimed for teacher education.

Teaching staff have been actively involved in creating online materials for
modern languages, encouraged and supported by ICT support staff and have
begun to experiment with Internet technology to create a new brand of teaching
materials. Language teachers working in a media-rich environment will, like
their counterparts in other disciplines, need to: * recognize the individual
learning problems of learners; * make a careful and considered choice concerning
the use of the media; * check the truth of information content offered; « develop
efficient search techniques and be capable of conducting effective research with
the help of the computer; « be able to use standard software confidently and
competently; * make wise and critical choices of information found [2].

The use of technology in the language classroom occurs successfully when:
« there is a real reason for using it; * alternative activities are to hand, if problems
arise; * training and support is given to students; ¢ use of technology is integrated
and ongoing; * the activities are stimulating and worthwhile to the learners;
* communication is taking place between learners; ¢ learners are asked to use
language in meaningful ways [2].

The new media not only facilitate a changed culture of learning in
institutional contexts, they also demand such changes. They provide new
opportunities and challenges by: ¢ offering a wider range of teaching contents
(especially teaching methods); ¢ enabling more self-directed learning, offering a
range of choices, individual learning pathways and freer forms of learning;
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« offering teachers and learners the chance to plan and organize courses together
(empowering learners to influence the choice of teaching contents); ¢ freeing
learning and teaching from the limitations and constraints of the traditional
classroom by opening up and using spaces outside the school/ teaching
institution; « facilitating communication between learners and between learners
and the teacher via the Internet [2].

Due to a large number of factors such as globalization, networked
environments, working across time, cultures demand new types of working
styles and language competencies. At the same time, much language acquisition
often takes place in out-of-school contexts, often in online environments, and
becomes a strong socialization factor for learners.

On the other hand, the integration of ICT in classrooms can also bring
certain disadvantages. Teachers may have difficulty in relation to the integration
and implementation of technological tools into course syllabus and curriculum.
There are necessities to bear in mind before to use ICTs in EFL classrooms.
Therefore, Livingstone asserts that ICT «is not suitable for all learners in all
situations and for all purposes, and may require some considerable learner
training for effective use». The problems in classroom management, the lack of
experienced teachers, choosing the best technological tool matching with course
content, finding reliable and acceptable activities for students’ learning styles,
the costs of new technological tools, and devices, insufficient physical capacity
of classrooms etc. There are only certain remarkable issues to be taken into
consideration before employment of ICTs in language classrooms [1].

The advantages of ICT usage in foreign language teaching can be listed as:

1. Capacity to control presentation. This capacity marks the difference
between computers and books. Books have a fixed presentation, unlike
computers, which can combine visual with listening materials, text with graphics
and pictures. 2. Novelty and creativity. A teacher may use different materials for
each lesson, not like in teaching with textbooks, where all classes presenting a
certain topic are the same. 3. Feedback. Computers provide a fast feedback to
students’ answers through error correction. It not only spots the mistake but also
corrects it, sometimes even giving the appropriate advice. 4. Adaptability.
Computer programs can be adapted by teachers to suit their students’ needs and
level of language knowledge [1].

The use of technology in the language classroom occurs successfully when:
« there is a real reason for using it; * alternative activities are to hand, if problems
arise; * training and support is given to students; * use of technology is integrated
and ongoing; * the activities are stimulating and worthwhile to the learners;
* communication is taking place between learners; ¢ learners are asked to use
language in meaningful ways [2].

ICT appears to give both advantages and disadvantages. ICT in language
learning reduces the intimacy of students — teacher relationship that it may
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negatively contributes to students affective feelings in the process of learning.
However, ICT appears as a ‘bridge’ to break the distance and ‘survive’ the
learning. In case of distance, teachers can use ICT through video conference to
enable them teach or monitor the students learning process.

In order to teach students to fluently speak a foreign language, you need to
create real-life situations and situations that will stimulate the study of material
and produce adequate situational behavior. This is possible only through the use
of Internet resources. First, the Internet allows you to constantly receive new,
authentic information on any topic. Secondly, existing sites allow you to check
the level of your knowledge, performing exercises. Thirdly, with the help of the
Internet and multimedia technologies, teachers can create a real linguistic
environment based on intensive communication with native speakers, working
with authentic literature, listening to original texts, which, of course, contributes
to raising the level of motivation of students. Nowadays the urgency of using
Internet resources and multimedia technologies in the process of teaching a
foreign language is the most discussed topic.

The ICT help to form spoken language skills, as well as, teach vocabulary
and grammar, provide true interest and effectiveness. The ICT develop skills that
are important not only for a foreign language. It should be noted that using ICT
is connected with mental operations: analysis, synthesis, abstraction,
identification, comparison, verbal and semantic forecasting, and warning,.
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MPO®ECIMHO-OPIEHTOBAHE HABYAHHSI IHO3EMHOI
MOBMU SIK 3AIIOPYKA ®OPMYBAHHAA
BUCOKOKBAJII®IKOBAHOI'O ®AXIBLA

H.O. JaBinenko
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

CydacHuid TIepioJl PO3BUTKY YKPATHCBKOI OCBITH XapaKTEpU3YETHCS
BiJIHOBJIEHHSIM BCiX HOr'0 acIeKTiB i iHTerpamicio YKpaiHd B CBITOBUH OCBITHIMH
npoctip. Ha 3MmiHy mpeaMeTHO-TUCIMILIIHAPHOMY TAXOAY 10 HaBYaHHS
MPEMETHOI JTUCHUILTIHA Ta iHO3eMHOi MoBH (IM) moumHae NPUXOIUTH
MDKIUCIUIDTIHAPHAUN TAX1 IO TPOSKTYBAHHSI MIJTICHOTO HABYAJIBHOTO MIPOIIECY,
SIKMA ~ peasi3yeThcs B MPEIMETHO-MOBHOI iHTerpaimii. B cuiy 1mworo
CTBOPIOIOTBCS ONTHUMAJbHI YMOBH JUIsI (POPMYBAHHS IUJIICHOI OCOOUCTOCTI
(baxiBIIg, KOMIIETEHTHOrO HE TUIbKHM Y CBOIH mpodeciiiHiii cdepi, ane i Bomomie
mpodeciiitHol iHIOMOBHOI kommereHIl. Ciif 3a3HAYUTH, [0 3HAYYIIAM 3
METOJAMYHHUX TO3WIIA € HE TUIBKH YKPalHCHKHM, aje i €BPONMCHCHKUM OCBIN
IHTETPOBAHOTO HAaBYAHHS MOBU Ta CHEHIaTbHOCTI SK YMOBa IIiJATOTOBKH
(axiBIB, 3JaTHAX CTATH WICHAMH MIKHAPOJHOIO HAYKOBOTO 1 JIIJIOBOTO
CITIBTOBapHUCTBA.

IIpodeciitHo-OpieHTOBaHE HaBYaHHS 1HO3EMHOI MOBH Ma€ CTaTH
MIOIITOBXOM 70 (opMyBaHHS 0COOMCTOCTI (DaxiBId, IO BOJIONIE HAa BCHOMY
MPOTS31 TPYAOBOI JMISTTBHOCTI AKTUBHOI KUTTEBOI ToO3WIi€0. [l 1poro
HEOOXIJTHO CTBOPIOBATH TaKy HaBYAJIbHO-METOAWYHY cepeny, ska (opmye i
pO3BUBAIOYY BMIiHHS 1 HAaBUYKH, HEOOXigHI MaHOyTHhOMY  (baxiBiro,
MalOyTHROMY BHUKJIaJ]a4€Bi iHO3EMHOI MOBH, SKa 3TOJIOM, Yepe3 IHTepec 0
BHBUCHHS 1HO3EMHOI MOBH IOCHJIIOBaNa O y CTyAEHTa IHTEpeC i JIO CBOET
MaiiOyTHboi mpodecii [8].

«MoBa mis crnemianpaux 1inelr (ESP-English for specific purposes)
MTOBHHHA PO3TIIAAATUCS B SKOCTI MiIXOIY, @ HE B SKOCTI MPOJYKTY, a TAKOXK €
iJIXOJIOM JI0 BUKJIQJaHHS MOBH, B SIKOMY BCi PIIIICHHS IIOJO 3MICTY 1 METOMY,
IPYHTYIOTbCS Ha MOTHBI y4HS 0 HaB4YaHHs» [2]. MeTa momnsrae B ToMy, 1100
3poOWTH  HABYaHHS aHIJiichbkoi  TepMiHonorii B obmacti  Oyab-sKOi
MIPOMHUCIOBOCTI OLTBII CTUMYITFOBAHUM 1 MOTHBOBAHHM.

Heo0xigHO, 100 CTYIEHTH, SKi BUBYAIOTh iIHO3EMHY MOBY HE TUTBKHU JTI0Ope
BUBYMIIM TEPMIHOJIOTIIO 32 (paxoM, a Takox, 00 BUKJIaadi 3HAXOAWIN CHOCiO,
aKTHBi3amlii, NMPOSB iHTepecy B HaBYalbHIA MAissIbHOCTI. ['ONOBHE, 3HAWTH
Kpamuid croci0, sk MOTHUBYBaTH y4YHIB BHBYEHHSM aHIIIIHCHKOI MOBH. Taxuii
HaOip MOBHMX OJIMHHUIb IPUHHATO HAa3WUBATH HAYKOBHM (DYHKIIOHAJIIEHUM
criem. Crig 3a3HAYMTH, MO JaHUH (YHKIIOHAJBHHUHA CTHIh HE € OKPEMOIO
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YaCTHHOI0O MOBH, aJleé CTAHOBUTH IMiJCUCTEMY BCEpEIUHI 3arajbHOi CHCTEMH
MOBH 1, OT)KE, JKUBE 32 THMH K CHHTAKCHYHUMH 1 MOP(OJIOTiYHUMH 3aKOHAMH,
10 MOBa B IIUTOMY. J[J1s1 OCBOEHHS MOBH CITEITIAIbHOCTI, Ha SKOMY 3J1HICHIOEThCS
CHUJIKYBaHHS B TEXHIYHOMY CEPEIOBHII, HEOOXIHO 3HATH 1 BMITH NPaBUIEHO
BXXMBAaTH Ti JIGKCUYHI OJMHMIN, $IKI HAa3WBAIOTh CriemiaibHi HOHATTS (civil
engineering, resistence etc.), OBOJOMITH CHHTAKCHCOM HAyKOBOiI MOBH, BUSBUTH
il crumicTmyHi 0COONMBOCTI 1 TO3HAMOMUTHCS 3 JKaHpaMH HAayKOBOTO
crinkyBanss. . Xarg i U. bpayH Big3Hawaroth [3], MmO «CremiaabHi JEKCHYHI
OJMHUIII TIPUCYTHI Maibke B ycix npodecisx, 1 koxHa rnpodecist Mae crenianbHy
nekcuky abcrpaktHux NoHsAThY». K. Kenneni i P. bonuro [4] po3pi3HAIOTE psin
KaTeropiii TEXHiYHUX CIIOBHUKIB TaKi sIK:

e TexHiuHI CKOpOYEHHS, IMO3HA4YeHHS 1 (OPMYIM - BOHH HYACTKOBO
BUPILIYIOTH ITpoOieMu. Pone BumTens - e Tepruisde MoscHIOBaTd ix ¢opmu i
3MICT, @ CTY/ICHTHU IIOBHHHI NIPAKTUKYBATH IX B YCHIH 1 MUCEMOBIH MOBI.

» CyOTexHIYHA TEPMIHOJIOTIS - IIE CJIOBA, SIKi HE € YACTHHOI KOHKPETHOL
TEXHIYHOI Tajy3i, aje BOHHM BXKMBAIOThCS B IUIOMY B HayKOBO-TEXHIYHHX
TekcTax, Hanpukian, derivation, conversion, dense and isolation.

* BuCOKOTEXHIYHA TEPMIHOJIOTISI - CJIOBa, IO MAOTh TICHI TEMaTH4HI
BIIHOCHHH 1 HAJICKATH JIO KOHKPETHOI TEXHIYHOI 001aCTi.

CTBOpEHHSI YMOB, CEpE/IOBMINA CITIJIKYBAaHHS, 3HAHOMCTBO 3 >KaHpaMmu
HAYKOBOI'O0 CHIUJIKYBaHHS IUIIXOM CaMOCTIHHOI MiAroToBkHM Power point
npe3eHraii, 3acrocyBanHs Meroay "Case study", ydacth Ha KOH(epeHIisX,
JIO3BOJIUTH 3MIITHUTH CIIOBHUKOBHH 3arac, NMpOsiBUTh 1HTepeC y cTyAeHTiB. Llei
THIT IIECTIPSIMOBAHOI MPAKTUYHOI POOOTH MPOSBUTH iHTEPEC A0 HABYAHHS CBOET
CIEIaTFHOCTI aHTIiHCchKo0 MOBOO. [. Xatu i U.Bpayn [3] miaKpecoTh, 1o
«crierudika 3HaHb OYIb-SIKOI JIOJUHU PO CIIOBI 3aJICKUTH BiJ| JIFOJUHH, HOTO
MOTHUBAIli1, 0aXaHHS 1 MOTPEOH CIIOBaY.

Jns BuBueHHs 1 BukiazaHHs ESP xapakrepHuil MiKIMCIMIUTIHAPHHUI
MiAXix, TPUYOMY Ha MEpIIMH IUIaH BUXOAATH MOTPEOM TOTO, XTO HABYAETHCA,
aHalli3 TUIOBHX NPOQECIiHHUX KOMYHIKATUBHUX CHUTYalli, YCBIJOMJICHHS
pi3HUII MDK CTBOPEHHSM TEKCTY 1 HOro po3yMiHHSIM, IOCHI/DKEHHS CHCTEMHU
YCTAaHOBOK aBTOpa TEKCTy, NpaBWJ YCHIMIHOI KOMYyHiKamii. JlocsrHeHHs
MOCTABJICHUX MPAKTUYHUX IiJIel HEMOXKIMBO Oe3 00'eHaHHS Ha OCHOBI HOBHX
TEXHOJIOTIM 3yCWib pI3HMX HayK. MeTOl0 HaBYaHHS, TaKMM UHHOM, CTa€
(opMyBaHHS B y4Hs 3aTHOCTI BUOOpY 1 peaizamii mporpaMi MOBHOI TTOBEIIIHKH
B 3aJIOKHOCTI BiJl CHTyaIlii CIIUIKYBaHHS, [0 BKJIIOYAE, 30KpPEMa, BMIiHHS
peayi3yBaTH MOBJICHHEBUH HaMip, IIO JIO3BOJIIE BCTAHOBHTHM KOHTAKT 1
B3a€MOpPO3YMIHHS 3 1HIIMMH JIIOJIbMU; 3HAHHS CTPYKTYPHUX €JIEMEHTIB MOBH 1
BMIHHS HHMH KOPHCTYBAaTHCS B DI3HMX CHTYalliX CIIJIKYBaHHS; BOJIOHIHHS
HabOpOM pedeopraHizyromnix Gopmyi1, HEOOXIHUX JUIS CITIJIKYBaHHSI.

OpHUM i3 MPOXYKTUBHUX MIJIXOMIB CTA€ 30JIMKEHHS HAYKOBO-TIOMYISIPHOT
coepu 1 HaBuanHs ESP, mo nmpuBoauTs 10 ix B3aeMHoro 30araueHHs. HaykoBo-
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MONYJISIPHI BUJIAHHS PO3LIMPIOIOTH CBOIO ayAWTOPIl0, ITOCHIIOIOTH BIUIMB Ha
Pi3HI Ccdepu CydaCHOTO CYCHIIbCTBA, BUXOMIIYM Ha MIDKHAPOJHHUN PpiBEHB.
BuBuatoun aHIMCBKY JUIS  CHEMaIbHUX IJIEH OTPUMYIOTH B  CBOE
PO3TIOPSAKEHHST MYJIBTUMEIIHHUA MaTepiai, IOB'SI3aHUN  Pi3HOMAaHITHUMU
00JTaCTAMH HayKH 1 TEXHIKH, CTAIOTh YaCTHHOK MIXXHAPOJHOTO CIIBTOBAPUCTBA,
BCTYIAIOTh B aKTHBHY B3a€EMOJII0 3 aBTOpaMH 1 YHTauaMH IHUX BHUJAHb.
KputuuHe ocMuCIEHHS JOCTIKYBAaHOTO Marepiany crpuse (QopMyBaHHIO
HEOoOXiTHUX HAaBUYOK i yMiHb, SIKi ()OPMYIOTH JIIHI'BICTHYHY, COLOKYJBTYpPHY,
KOMYHIKAaTHBHY, a TAaKOX MPoQeciiiHy KOMIEeTeHIIii.
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THE ROLE OF PROFESSIONAL COMMUNICATION IN
STUDENTS SUCCESS

Olena Kozmenko
Volodymyr Dahl East Ukrainian National University

The ability to communicate is very important for student’s success. In order
to get success in university it is necessary to achieve the expected and predicted
result which intentionally prepared by the actions. The result of higher education
is to succeed in the future life. The basis of success is critical thinking, logic, the
ability to act in efficient way, student's ethical behaviour and professional
communication. The definition of success is very controversial and provoke
many discussions among scholars. For example, American researchers think that
success consists of three components: productive training, effective assessment
and career readiness [2]. The first component - learning - provides students with
knowledge and forms such skills as, critical thinking, logic, leadership qualities
and professional communication skills, that develops the theoretical basis for the
student's success. But, unfortunately, in real life university graduates are faced
with a "gap of skills" so they realize that there is a gap between theoretical
knowledge and the requirements of the real world. The second element of the
student's success - the assessment - is to measure the micro and macro
achievement of students during academic and non-academic activities. At the
current time, assessment should not be a measure of individual progress at
individual stages of learning, but rather a benchmark for a student in order to
achieve success and future career growth. Such assessment will help to overcome
the student’s "gap of skills" and improve the knowledge according to the
employers’ expectations. These expectations are the core competencies of higher
education institutions that the National Association of Colleges and Employers
(NACE) in collaboration with employers identified as career readiness and the
ultimate learning outcomes. These competences include: 1) critical thinking /
ability to solve problems; 2) professional communication 3) ability to work in a
team / collaborate; 4) knowledge of digital technologies /computer skills; 5)
leadership skills 6) professionalism / ethical relationships at work; 7) the ability
to manage a career; 8) global / intercultural tolerance [3]. The formation of these
competences during academic and non-academic activities is provided by
university curricula and they make the basis of the student's success. These
competences create the conditions for overcoming the gap between the student's
knowledge and skills, the goals of learning and the requirements of real life.
They help assess student skills in certain disciplines, to stimulate self-
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development and, finally, to meet the needs of future employers in high-quality
employees. The third component of success - career readiness is evolved by the
requirements of the modern world, as the diploma and university graduation is
not the ultimate goal of education, but only an intermediate stage in the career
way. The proof of the student's success is the employment from the first day, and
the career readiness contributes to this result. All three components are
interrelated and prove the fact that the student's success is not a high,
inaccessible goal, but a leading compass of training.

Professional communication plays a special role in the educational space of
the university, which is associated with the active processes of modernization of
higher education under the influence of a market economy. Professional
communication means the presence of two or more subjects of interaction and
their involvement in professional activities as the main condition. So,
professional communication is a process of interaction between colleagues,
aimed at organizing and optimizing of activity, and the communication partner
always acts as a significant person for others. The main tasks of communication
in the professional field are productive cooperation, joint goal achievement,
improvement of partnerships that help succeed in the career.

The research of Australian scientists proves the importance of professional
communication in student success. The scholars from the High School of
Education and Social Work in Sydney (Australia) found out the factors, which
students consider to be important in student success [1]. As a result of the
survey, the following factors were identified: successful time management;
regular attendance of class lectures and tutorials; balance of commitments; the
development a social network, professional communication; a clear reason or
goal for attending university (e.g., vocational direction); engagement with the
online environment which moderates success in contemporary university life;
some measure of academic self-confidence (self-efficacy is foundational to
success in many aspects of life) [1].

Thus, one of the main factors of student success is developed professional
communication skills. It means that a specialist who is able to establish contact
with colleagues, who is able to negotiate and work in a team while performing a
common task, ready for professional communication, easily integrates into the
professional environment and easily adapts to it. The process of professional
communication includes professional competence, which means communicative
competence. It allows to master the information space, socio-cultural content,
professional terminology as well. The language of professional communication
forms professional consciousness and is a means of orientation in the
professional field and an essential element of professional communication.

In today's economy, the most important indicator of the effectiveness of
professional socialization and the functioning of a wuniversity is the
competitiveness of future specialists. A specialist who is not ready for
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professional communication, is not ready to build a dialogue constructively,
listen to the partner, accept the opposite point of view, can not grow
professionally, is not accepted by society, and therefore becomes uncompetitive.
Thus, the student success in modern society depends on how successful and
effective the professional communication will be.

1.

2.
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IT IN LANGUAGE LEARNING AND EDUCATIONAL
MANAGEMENT OF NATIONAL MINORITIES IN THE USA

Krsek O.Ye.
Volodymyr Dahl East Ukrainian National University

The first country that started informatization of language learning is the
United States. American society has begun realizing of the fundamentally new
role of IT in language education in the information world in support of mobility,
mutual understanding and cooperation. Contemporary IT language learning is
considered as a means of organizing language education of national minorities in
the USA, as a way of implementing social development. Adopted in 1991 US
Department of Education program "America 2000 Education Strategy" identified
the introduction of new IT learning and educational management as one of the
key areas of education reform in general. A new era in telecommunications
regulation in the United States began in 1996 with President Clinton signing the
Telecommunications Act. “Schools and libraries”, also known as the E-Rate
Program, was created to connect schools, universities, libraries, and medical
infrastructure. The constant increase in computer literacy among young people
makes the federal government of the USA spend a lot of financial resources on
computerization. The Technology Literacy Challenge Fund provides all faculty
with technical and informational support to assist students in learning through
computers and tools; develops effective and attractive software and on-line
educational resources; provides access to modern computers for all teachers and
students; connects it to computer networks.

Among languages spoken throughout the country, we could mention first
all the original Native American languages and then a multitude of languages
that immigrants from all over the world have brought into the country. Together
with English, Italian, German, Dutch, Polish, French, Spanish, Chinese, and
Japanese are just some of the more than two hundred languages that have been
spoken in the United States [2, p. 61]. As James Crawford has noted, “Language
diversity in North America has ebbed and flowed, reaching its lowest level in the
mid-20th century. But it has existed in every era, since long before the United
States constituted itself as a nation” [1, p. 59]. At present, despite of the fact that
in all the states English dominates, only in 27 states out of 50 it is considered to
be an official one. While considering the problems of access to education, legal
protection and regulatory support of national minorities in the US, we were
systematizing US linguistic legislation concerning the language minorities in the
USA.
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Regulatory barriers and obstacles in teaching limited-English-proficient
students, language rights and the law in the United States, accessing language
rights in education were analyzed in the works of K. Baker, L. Bartolome,
Y. Butler, J. Crawford, M. Facella, F. Genesee, K. Hakuta, T. McCarty,
K. Rampino, E. Shea, C. Schmid, J. Tollefson, T. Wiley, D. Witt, W.Wright.

Effectiveness of IT in language education, ethnicity and bilingual
education, IT two-way bilingual immersion education were discussed by
K. Baker, A. Bangura, M. Brisk, J. Capetillo-Ponce, F. Cardasco, J. Crawford,
J.Cummins, M. Facella, J. Greene, A. de Kanter, R. Kramer, S. Krashen,
M. Muo, B. Perez, K. Rampino, E. Shea. Policy for equity in teaching and
learning, teaching Limited-English-proficient students, program alternatives for
linguistically diverse students were studied by K. Baker, C. Markey C., B. Perez,
C. Schmid, W. Wright.

Informatization of the lingual education (introduction of the means of new
information technologies in the education system) is one of the priority
directions of the process of informatization of the modern society. This will
make it possible: to improve the mechanisms of management of the education
system; improvement of the methodology and strategy of the selection of
content, methods and organizational forms of education, corresponding to the
tasks of the personality of the person being trained, in the modern conditions of
informatization of society; creation of methodical educational systems focused
on the development of the intellectual potential of the learner, on the formation
of skills to independently acquire knowledge, to carry out informational and
educational, experimental and research activities, various types of independent
activity on information processing; creation and use of computer testing,
diagnosing, monitoring and evaluation systems. Novelty, dynamism and
diversity are the key properties of information, which directly affect the content,
methods and forms of lingual education. This is the global manifestation of the
trend of the informatization of education. Thus, this trend is manifested in
updating the content and methods of education, dinamizing of education, the
diversitification of education.

In 2001 ‘No Child Left Behind Act’ was ratified. No Child Left Behind Act
of 2001 (NCLB): The reauthorization of the Elementary and Secondary
Education Act of 1965 appropriated funds to states to improve the education of
limited English proficient students by assisting children to learn English and
meet challenging state academic content and student academic achievement
standards. Legislation for limited English proficient students was found under
Title III of NCLB. Federal policy for language-minority students learning
English changed dramatically with the passage of the No Child Left Behind Act
of 2001 (NCLB) (Public Law 107-110). Questions of power, race, and ethnicity
need to be brought up in the debate and made explicit. Only explicit references to
such questions will help problematize assumptions about language such as
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(1) the validity of competence in English as an indicator of national loyalty;
(2) the presumed neutrality of Standard English; and (3) the sufficiency of
willpower for its mastery [3, 256].

E-language learning is the process of allowing a student or teacher to
educate or be educated on a language, from anywhere, at any time. This is
usually done via the Internet, with students being able to receive, complete, and
then turn in assignments through various means such as email or through a
school’s own online system. Language-minority students in U.S. schools speak
virtually all of the world's languages, including more than a hundred that are
indigenous to the United States. Language-minority students may be
monolingual in their native language, bilingual in their native language and
English, or monolingual in English but from a home where a language other than
English is spoken. Those who have not yet developed sufficient proficiency in
English to learn content material in all-English-medium classrooms are known as
limited English proficient (LEP) or English language learners (ELLs). For
American ethnic students — national language minorities, the main advantage of
e-language learning is that they don’t have to travel long distances to a school or
university to attend the English language course. They study without having to
leave their home or community. E-language learning is flexible so students can
decide on the frequency at which they wish to study the materials they were
provided with. This lets them progress at a pace that is most convenient for them.
A huge advantage of e-language learning is that it makes it possible to enroll for
a course or training unavailable from a local school or university [4, 56]. Also, a
teacher is available during an e-learning course. They meet students online,
monitor their progress, check test results and advise on further steps they should
take with regard to the training. With e-language learning, schools or universities
can reach out to very wide target audiences.
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®OPMYBAHHSI IHIIOMOBHOI ITPEMETHOI
KOMIIETEHIIII Y CTYJAEHTIB HEMOBHUX BUIIIUX
HABYAJIbHUX 3AKJIAJIIB

CouaonoBa T.I'.
Cxionoykpaincokuii Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

CyyacHi TeMIM PO3BHTKY HAYKH 1 TEXHOJOTIH 3MYIIYIOTH MOJIOIMX
(axiBLiB BCTYNaTH B MDKKYJIbTYpHE CIIJIKYBaHHS BCE YacTillle i yacTilue, 110
CTBOPIOE HEOOXITHICTh HE TUTPKU B 3HAHHI 1HO3EMHOI MOBH SIK TaKOi, aJI¢ BMiHHS
CIJIKYBATHCS II€I0 MOBOIO Ha mpodeciiiHi Temu. TakuMm YUHOM, NUCIMILTIHA
«lHO3eMHa MOBa» B HemoBHUX BH3 HaOyBae 0coONMBOI 3HAYYIIOCTI JUIS
Cy4acHOTO CTy/IeHTa. Y Ipoleci HaBYaHHS Yy CTy/IEHTa IMOBHHHA chopMyBaTHCT
pOoQeCiifHO-KOMyHIKATUBHA KOMIICTEHIIis, 1[0 JO3BOJIUTh HOMY HE TUTEKH BECTH
MIPOAYKTUBHE CITIJIKYBAaHHS 1HO3EMHOIO MOBOIO, a W BHBYAaTH I1HIIOMOBHY
HayKOBY JITEpaTypy Ul OTPUMAaHHS HOBHX 3HaHb, KOJIM HE BHCTayae JOCBiny,
HAKOMUYCHOTO Ha pimHIN MOBi. J[IsS MOCSITHEHHS IMX IJICH, HEOOXiTHHMA
MDKIUCIUIDTIHAPHUA TIX11 JO BUKJTaJaHHS 1HO3EMHOI MOBH.

O0'ernanHs JIHTBICTUYHOT, nipoceciitnoi, KOMIT'FOTEPHOI Ta
KYJIbTYPOJIOTIYHOI CHPSIMOBAHOCTI HAaBYaHHS CTY/AEHTIB, SIK B ayJUTOpii, Tak i
NIPY CaMOCTIMHIA MiATOTOBII B HENpoQilbHOMY BY3l € HEOOXiJHOIO yYMOBOIO
HABYAHHS 1HO3EMHOI MOBH B paMKaxX MDKIUCIMIDTIHAPHOTO miaxoy. Cremiamict
MOBMHEH OYTH IIMPOKO epyJOBaHHWH, BOJOMITH METOJIOJIOTIEI0 HAYKOBOI
TBOPUYOCTi, CyJ4aCHHUMH iH(GOPMALIHHUMH TEXHOJOTIIMU J1O0OYBaHHS HOBOI
iHpopMaii i MOXJIMBOCTSIMU i1 0OMiHY B mpodeciiiHiii chepi, K piIHOI0, TaK i
iHO3eMHOI0 MoBaMH. HalBa)XJMBIIIOIO METOI0 HAaBYaHHS 1HO3EMHOI MOBH,
TaKUM YHHOM, € TpPWAOAaHHS 1 NOAANBIIMN PO3BUTOK NpodeciiiHoi MOBHOI
KOMIICTEHIII1, sika (GOpMyeThCS 3 3HAHb MOBHUX pealliii, pO3BUBAIOYMUX BMIiHHS 1
HABUYKH, 1 HCOOXIHUX Ui PE3YJIbTATHBHOTO CIIJIKYBAaHHS B PI3HUX TalTy3sX
npodeciiiHoi Ta HAyKOBOT JisUTBHOCTI.

Pi3HI acmekTH NpeaMETHO-MOBHOIO IHTEIPOBAHOTO HABYAaHHS B CBOIX
poboTtax po3risimanu Taki BiTYuM3HsAHI HaykoBIi, sk 0. Cobomnb, FO. PymHik,
C.bobune Ta iH. Cepem 3apyOiKHHX JOCHITHHKIB MPEIMETHO-MOBHOI'O
IHTErpPOBAHOTO HAaBYaHHS CJiJ BUOKPEMHUTH TakuxX HaykoBliB sk JI. Komminz,
M. Annen, A. boune, 1. I'pennon, JI. Map, 1. Tinr Ta iH.

OCHOBHOIO METOIO CTaTTi € JOCITIPKCHHS TaKOTO OCBITHBOTO MiJIXOTY SK
IHTETPOBAHOTO  INPEIMETHO-MOBHOI'O HAaBUAaHHS, SIKMH pPO3IIIIAETBCA  SIK
epeKTUBHUI IHCTpyMEHT s (OpPMYBAaHHS  IHIIOMOBHOI  IPEAMETHOL
KOMIIETEHIIi{ y BUIIMX HaBYAJIbHUX 3aKJIaAaX.
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Hemunyunii nponec iHTerpamii MOBM Ta INpeIMeTa BXKE 3HAWIIOB CBOE
Brinennss y migxomi CLIL (Content Language Integrated Learning), sixuii
IIMPOKO 3aCTOCOBYETHCSI CHOTOJHI 32 KOPJOHOM. 3aCTOCOBYBaHUH IPOTSITOM
JIEKITBKOX JICCSTWIITh B OCHOBHOMY Ha DiBHI ITOYaTKOBOI Ta CEPEIHBOI KL,
CBOTOJIHI BiH MOYaB BIPOBA/KYBATUCS B CHCTEMY BHUIIOI OCBITH.

CLIL - me miaxig a0 OUTIHTBAJBHOI OCBITH, B SIKOi BMICT MPEIMETHOL
JUCIUILTIHM Ta 1HO3eMHA MOBa BUBYAIOThCS opgHodacHo. CLIL mae moxBiitHmi
(GoKyC - TIpeIMETHHH 3MICT 1 iHO3€MHa MOBa, MPHYOMY MOXKIIUBE 3MIICHHS
MIPIOPHUTETIB K B OJIHY, TaK 1 B iHIIY cTOpoHy (content-led i language-led models
- MOJIeNIi HABYAHHS, IO BIIAIOTH MPIOPUTET MpPEaMeTy abo iHO3EMHOi MOBI).
CLIL cnie3Byunuii izei "just in time learning”" - "cBoewacHoro" HaBYaHHS - i
BBaXXKA€THCSI MAKCUMAJIbHO KOMYHIKaTHBHUM MiJxoa0M. OcHoBHa KoHemnist 4 C
(Content - 3mict, Communication - crinkysanns, Culture - kynbTypa, Cognition
- Mi3HaHHA) BKa3ye Ha MPIOPUTETH ITiAXO0AY, MiAKPECIIOI0UN HOro iHOBalliHHICTh
Y PO3BUTKY TMOpsAA 31 3HAHHSAM TMpEIMETa HE TUIbKM KOMYHIKATUBHOI 1
MDKKYJIBTYPHOI KOMIETEHIIIT, @ i KOTHITUBHIX HAaBUYOK CTY/ICHTIB.

Ha ocnoBi mnpunnuny scaffolded learning (HaBuanbHa miATpUMKA)
crynentn gopmytots LOTs (Low Order Thinking skills - mpocrti po3ymoBi
HaBMYKH - 3aram'siToByBaHHsI, Kiacudikamis, nopiBHsHHEA 1 iH.) 1 HOTs (High
Order Thinking skills - po3ymMoBi HaBHYKHM OiJbII BHCOKOTO TMOPSAKY -
MIpKyBaHHsI, aHaJli3, CHHTE3 , OL[IHKA 1 TOLIO. )

He icnye emunoi Tpamumiiiaoi moneni CLIL momo BUKIATaHHS TUX YU
IHIIIMX EJIEMEHTIB KypCy Ha PiJTHOi MOBi a00 MOBI, 1[0 BUBYAETHCS. 3aJICKHO BiJI
CTymneHsi 3aHypeHHs B MoBY pospizstoTh hard CLIL (monmens, 6nm3bka 10
TIOBHOTO 3aHypeHHS B iHO3eMHY MOBY) i soft CLIL (Monens, mpu sikii pigHa
MOBa y4HIB BHKOPHCTOBYETHCS B 3HA4YHIH Mipi JJISI TOJIETIICHHS CIPUAHATTS
npeaMeTHoi auciuiuiing). Hemae Hi €quHOI KOHIENIii TOro, XTO came MOXe
Buknagatu CLIL. [IpiopureT BigmaeThes BUKIaa4aM MPEIMETHOI JUCITUTUTIHY -
HOCIsIM MOB 200 TiM, XTO BOJIOJII€ iIHO3EMHOIO MOBOIO Ha piBHI He Hmk4e B2-C1
3a mkanoo CEFR i Bononie meroquunoi kommerentii B oonacti CLIL. Asne He
BUKIIIOYA€ETHCSA 1 MOMJIMBICTH TOTO, IO BOJIOAIIOYM IIEBHUMH METOJUYHHMH
3HAHHSAMHU 1 HaBHYKaMH, 32 MIATPUMKH BHKJI/a4iB-TIPEIMETHUKIB, BHKJIaaad-
JIHTBICT MOXKE 3 YCIIIXOM IHTETpYBaTH IPEIMETHHUIA 3MICT 1 iHO3EMHY MOBY.

Y BHCHOBKY MOXKHa CKa3aTH, IIO MPEJMETHO-MOBHE iHTEIpOBaHE HABUAHHS
(CLIL) siBnsie co0Or0 TMOpIBHSIHO HOBY METOAMKY HaBYaHHSA, SKYy MOXKHA
PO3IIISIATH SIK YHIKAIBHUNA CIIOCIO HaBYaHHS CTYIEHTIB NMPOQIIFHUX TpPEIMETIB
4yepe3 iHO3eMHY MOBY (teaching content through foreign language), a Takox
HaBYaHHSA 1HO3eMHOI MOBH uepe3 cam mpenmer (teaching foreign language
through content). /lana MeTonmKa BHKJIMKa€ BEIMKHH IHTEpEC Y BHKJIA/IAdiB
IHO3EMHHX MOB, a TaKOX y LIJIOTO PsIy IENaroris, sIKi BOJOMIIOTH iHO3EMHOIO
MOBOIO 1 BHKIaJafoTh cBii mpodinpHui mpeamer y BH3. Takum umHOM,
TIOETHYIOUH J[Ba HANPSIMKH, BHUKJIAgadi-IPEAMETHUKH 31aTHI HAaBYATH HE JIMIIE
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CBOEMY TpOGITBHOMY TMpeaMeTy Ha  1HO3EMHI MOBi, aje  TaKoX
BHUKOPHCTOBYBAaTH BaXKJIMBI 3aCOOM HABYaHHS MOBHW: BHKJIAJIaTH TI'PaMaTHKY,
JIEKCUKY, 1 1H., BKIIOYAIOYM B CBill YPOK €JIeMEHTH KOMYHIKaTUBHOI METOIHMKH
HaBYaHHS i1HO3€MHOI MOBH.

VY mepcneKkTHBax JOCHIKEHHS MPEIMETHO-MOBHOTO 1HTETPOBAaHOTO
HaBYaHHS € CHPUSIHHS BIPOBA/PKEHHIO MO3UTHUBHOTO 3apyOiKHOTO JOCBiNy Y
BITUM3HSHY IIE/IarOTiKYy.
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THE PROBLEM OF VALUE-BASED EDUCATION IN MODERN
INFORMATION SOCIETY

0.0. Svitlichna
Volodymyr Dahl East Ukrainian National University

The strong influence of information technology on modern culture leads to
a change in traditional areas of communication. In addition to the functions of
transmitting culture, knowledge and reproduction of information, modern means
give a qualitatively different level to the process of communication. Nowadays
education, which in its essence is a process of cultural transmission, is mastering
the opportunities provided by modern information systems.

The aim of this paper is to draw attention to the problem of value-based
education within modern information society.

Modern society is a society where information and knowledge are
determining development factors. Information is considered the most significant
resource. New information and telecommunication technologies become the
basis and information society is a new environment of a modern human.
Information sphere, being a backbone factor of today’s society, actively
influences the state of political, economic as well as education components of
every modern state. The development of technological progress will make this
influence even more profound. Higher education in the information society is an
environment of information exchange, assimilation, transmission and generation
of new information as well as knowledge generation. In view of this, it is
necessary to mention an important effect of the transfer of knowledge to
information and vice versa. “The relativity of knowledge due to its rapid aging
leads to “displacement of knowledge by information as the main element of the
educational process that transforms knowledge into information about the world”
[1,p.92].

The principle of maximum accessibility of educational resources has
actually become the standard of activity of the world’s leading educational
institutions. Analysts believe that in the nearest future, world-renowned
universities will be able to train tens of millions students from all over the world
[2].

The significance of the current information revolution lies in the
convergence of computer, telecommunications and audiovisual technologies, and
the tremendous growth in data processing power. This convergence has
facilitated new pedagogical approaches built around interactive learning [4].
Computerization has become a measure of the progress; it enhances the
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intellectual capacity of a man and a society and changes the learning process that
increases an importance of the socialization. [3, p. 146].

The peculiarities of educational process within a single information space
includes both positive and negative phenomena. Positive phenomena include: the
ability to obtain any information located on a remote server without significant
time and money; interaction with information, which allows you to create your
individual “scenario” of being in the information space; a variety of formats of
information presentation (video, audio, hypertext, etc.) that can make the
educational process fascinating and exciting; openness of information
environment which gives opportunities to develop individual creativity. The
negative phenomena include the following: psychological dependence |,
including the weakening of the social ties due to the escape to virtual reality; an
extremely low level of mass culture, propagated through the net which allows us
to talk about the unfavorable situation in the spiritual sphere of students; a
change in attitudes between a teacher and a student, the most valuable aspect of
which is the process of traditional oral transmission of knowledge; the use of
information available in the Internet without the slightest creative processing of
it which leads to a mechanical accumulation of knowledge replacing true
education [5].

The above-mentioned negative features of the discussed phenomena can be
supplemented by other, formulated differently but mainly come down to the
inability to maintain individuality and internal distance in a virtual reality as well
as failure to resist the pressure of mass culture. It is evident that these two
negative aspects are interconnected more strongly that it seems at first glance and
can be easily reduced to one at the level of human interaction with modern
media, including those based on information system.

It goes without saying that education in the information society is an
environment for information exchange, which is transfer and generation of
different types of information as well as the generation of knowledge in various
spheres of our life. New information and communication technologies become
basic and form a new environment of modern human. The information society,
in which information and the level of its use directly determine the prospects for
economic and social development, as well as the quality of life, also forms a new
information consciousness.

The specificity of modern education is determined by such qualitative
personality characteristics as freedom and responsibility and readiness for self-
development and self-realization, the ability to socialize and adapt to a rapidly
changing world. The priority of modern education should be not only the
formation of knowledge competence, but also the development of clear moral
criteria, the actualization of social and spiritual values.

The transition of the traditional relations between a teacher and a student
was mentioned above as an example of a negative phenomenon accompanying
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the arrival of information systems in education. However, there is also a positive
side of this issue. The teacher in the information society acts both as the creator
of education environment and as a consultant. In this context, we should not
leave aside the upbringing function of education. Undoubtedly, education means
not only the acquisition of knowledge and skills but also the formation of
personal qualities as well as the development of each student personality. Thus,
the teacher is responsible for the formation of worldview, moral norms and
values, the development of students’ emotional perception of the acquired
knowledge and values as well as the formation of ideological and spiritual needs.
Taking into account everything mentioned above, it is possible to draw a
conclusion that under the conditions of the information society, with the
significant material and technical possibilities available to humanity, the range of
personal freedom of a person increases, but at the same time, the share of
personal responsibility increases greatly as well. Therefore, the formation of
spiritual and moral values should be of paramount importance and here it is
impossible to do without live communication of students with their teacher,
without his personal example as an important form of educational influence,
without his moral authority as the main way of purposeful influence on the
process of individual mastery and realization of spiritual and moral values.
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STEPHEN KRASHEN’S FIVE HYPOTHESES OF SECOND

LANGUAGE ACQUISITION

Yermolenko L.V.
Volodymyr Dahl East Ukrainian National University

Stephen Krashen is a Professor of Education at the University of Southern
California’s known for his theory of second language acquisition. Second
language acquisition is the process of learning a second language different from
your native language. Krashen’s theory is comprised of five district theories.

Hypothesis Nel “The acquisition learning”

In order to properly understand this theory, it is necessary to establish the
difference between language acquisition and language learning to develop
language skills. The language that is learnt is not the language that is really
spoken. Teachers must focus on using natural, authentic and meaningful
activities in the classroom in order to help ELL’s (English language learners)
communicate in the real world.

acquisition
“Unconscious and informal process”

picking up (acquiring) language through real, meaningful activities and interac-

tion with other people
learning

conscious learning via a formal process (i.e. teachers explicitly teach grammar

(structure and students study))

Hypothesis Ne2 “The Natural order”

It is suggested two ideas. The acquisition of grammatical structures follows
a natural order which is predictable and mimics that of the first language
acquisition:

present and past progressive verb tenses;
plural;

the conjugation of the verb “to be”;

the irregular simple past verb tenses;
articles;

the regular simple past tense of the verb;
the simple present verb tense;

singular form;

the possessive case.

Hypothesis Ne3 “The monitor Hypothesis”
This Hypothesis states when people talk or write in their second languages
they produce only the language they have acquired, not the language they have
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learned. However it is asserted that learning is important so that people can
monitor the language that produce:

e “monitor” means that the ELL thinks about what they are saying or
writing;

e “monitor” means that the ELL can “self-correct” or “self-repair”;

e the monitor is easier to employ in writing because the ELL has more
time to go back, reread and edit;

o for the monitor to work learners need time to think (wait time);

e Learners must have knowledge through learning; they know how to
apply rules.

Hypothesis Ne4 “The input Hypothesis”

It is argued that the input received by the learner must not only be
comprehensible but also slightly beyond the learner’s current level of
competency. This concept is represented as i+l, with “i” standing for
“comprehensible input”.

“Input” is any language the ELL takes “in”-teacher or student-talk, an
audio or visual recording the ELL listens to, or any written word the ELL reads:

e Teachers can make input comprehensible by utilizing visuals,
manipulations, objects, gesturing, modeling charts, maps.

e Vocabulary and grammatical structures must always be presented in
meaningful contents.

e Teachers can use a form of “parentese” — simplify, repeat, rephrase or
slow down speech.

Hypothesis Ne5 “Affective filter”

The most important affective variables favoring second language
acquisition are a low-anxiety learning environment student motivation to learn
the language, self-confidence and self-esteem:

e ELL’s are able to acquire language in classroom if they are in an
environment where they feel accepted, where they are able to take risks, and
where they know that if they make mistakes they are not going to be ridiculed.

o “Affective means” social-emotional variables, and these variables affect
all learning (not just language learning).

e “Low affective filter” or low-anxiety is the goal. (“High affective filter”
means the student is stressed out). When students feel uncomfortable, nervous,
anxious or afraid, their affective filter goes up as a defense mechanism, and
acquisition of knowledge is interrupted or stifled.
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EKBIBAJIEHTHICTDb Y HAYKOBO-TEXHIYHOMY
HEPEKJIAAI

JlitBinos O.I.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

HaykoBo-rexniunuii nepexnaz (HTII) Bigirpae ki1ro4oBy poiib y nepenadi
3HaHHS Ha LUIAXY Bifl JOCIHIIKEHb 1 PO3POOKH IPUCTPOIB A0 iX IPOMHUCIOBOTIO
3aCTOCYBaHHS. 3pOCTaHHS OOMiHY iH(pOpPMAIli€l0 3aBISKU IHTEPHAIlIOHATI3AIT
HayKH 1 TEXHOJIOTii, ritodanizamii 1 auBepcudikaii OizHecy Ta KoMepii, Oiibia
CKJIaTHICTh TIPOMUCIIOBOI MPOJYKIIii TPU3BENA JIO 3pOCTAHHS MOTPeO B TOYHOCTI
mepexiamy. Y TOW 4Yac sSK OUTBIIICTh JOCHITHHWKIB BH3HAIOTH aKTYaJIbHICTh
KpPHUTEpil0 eKBIBaJIEHTHOCTI B HayKoBo-TexHiuHomy mnepekiani (H.R. Fluck,
B. Horn-Helf, R.W Jumpelt, W. Koller, M. Krein-Kiihle, I. Pinchuck, K. Reiss,
H.J. Vermeer, G. Wotjak Ta iH.), aumie nesiki aBTOpU pO3IJISIAl0Th MUTaHHS, 5K
BH3HAYUTHU CKBIBAJICHTHICTh y TICPEKIIAII.

MeTta JOCHIDKCHHS TONSITa€ B 3 sACYyBaHHI TOJNOBHHX MIiAXOMIIB 10O
ekBiBanenTHocTi B HTTI.

ExBiBaJICHTHICTh € JIHMIINE OpPi€EHTOBAHOI HA PE3YIbTaT JIOMOMIXHOKO
KOHLIETILI€I0, SIKY MU BUKOPHCTOBYEMO ISl JIOCHI/PKYBaHHSI €JIEMEHTIB, SIKi CIiJl
BBa)KaTH €KBIBaJEHTHUMH B 3aJIKHOCTI BiJl MIEBHOI CHTYallii, KOHTEKCTY, THUILY
TeKCcTy Ta cepu BxuBanHs [2: 46]. YV HTII nexcuyHi BiIOBIAHOCTI 10JaTKOBO
PETYNIOIOTHCS  YMOBaMHM  €KBIBAJIGHTHOCTI II€peKiany, sKi IIOBHHHI OyTu
BHUKOHAHI IS JOCATHEHHS ITOBHOI BIJIMOBIMTHOCTI MiXK OIUHHISIMHU TEKCTY
opurinany (TO) i Tekcty mnepexnany (TII). ¥V mepekmami amekBaTHICTH
JIOIATKOBO BH3HA4Ya€ YMOBH, SIKi HEOOXiJHO BUKOHATH JJISl JOCSTHEHHS MOBHOI
BIIMOBiTHOCTI Mixk oguHuIsiMu cmucay TO i TTI.

CratncTuyHa eKBiBaJIeHTHiCTB (statistical equivalence). Yacrora i
BiJHOCHA YacTOTa € BAXXJIMBUMH YHHHHKAMH JIOCSTHEHHS EKBIBaJICHTHOCTI.
P.B. IOMnensT HABOIUTH NPHKIIAT BUKOPUCTAHHS aircraft B aHTIIIHCHKOMY TECTi.
Xoua yKpaiHCHKUH BIMOBITHUK € NOGIMPsHUL JIMAIbHUL anapam, TeH TepMiH
y OUTBIIOCTI BHUIIAJKIB MEPEKITAAETHCS K JIimMaK: MO-TepIe, TOMY IO aircraft B
AHIITIACHKI MOBI BHKOPHUCTOBYIOTBCS SIK TIIIEPOHIM, TaK 1 TiMOHIM, MO-ApYTe,
TOMY IO YKpaiHCBKWI TEpMiH, y IaHOMY BHIAJKY, Mae OiJbIl KOHKpETHE
3HAYEHHSI.

TumuacoBa ekBiBajleHTHICTHL (femporal equivalence). lleii Tun
€KBIBJICHTHOCTI O3HA4Ya€ BIiJMOBIJHICTH TEPMIHY THMYACOBill KOPEKTHOCTI,
HanpuKIan, airship, aeroplane, airplane, plane. Jlns  MOCATHEHHS
€KBIBJIEHTHOCTI B TEKCTI 3 iCTOpIl TEXHIKM IepeKiafadeBl TaKoX MOXe
3HaJ00MTHCSI BUKOPUCTAHHS 3aCTapliIol TepMiHOJIOTIi.
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KonBennionaasHa ekBiBaneHTHiCTH (conventional equivalence). Ha
BIIMiHY BiJl M>KHAPOIHOI CTaHAAPTH3AIli TEPMIHOJOTI] MPOMHUCIIOBI KOHIICPHH
Ta MIKHAPOJIHI OpraHi3allii CTBOPIOIOTH CBOKO TEPMIHOJOTIIO, SIKa CEMaHTHYHO 1
TCHETUYHO YacTo He € "ekBiBajeHTHOw'. Hampuknan, xowa blended coal
O3HAYa€ 3miuiane yeinns, TEPMiH, IKUH BUKOPUCTOBYETHCS B MPOMHUCIIOBOCTI —
3bazauene @yeinis. Y 1UbOMY BUINAAKY €KBIBJICHTHICTh IPYHTYETbCS Ha
3BUYHOMY BHKOPHCTaHHI, SKOTO TOBHHHO JIOTPUMYBATHCS, OCKUIBKH BOHO
BiJJ0Oparkae 3BUUKH OOMEKEHOT MOBHOI CITIJIBHOTH.

OpHak eKBiBaJIGHTHOCTI MEpeKIay JIEKCHUHUX OJAMHHIL HEJOCTATHBO IS
JIOCSITHEHHS €KBIBAJEHTHOCTI 3MICTY, IO INEPENAETHCS B MEPEKIali B LIIOMY.
Baromicte OKpeMHX OAMHHMIL CMHCIY MOXe 3MiHtoBaTHCS. OTke, TepMiH
eKei6aneHmHicmby BiTHOCUTHCA 10 "MOCIIJTOBHOCTI BHUCIIOBIIOBaHb, a HE
OKpeMuX OJuHHUIB" [2, 46].

ExBiBaJIeHTHICTP OKpEMHX OAMHHIL CMHUCIY HE TOBOPHUTH HIYOrO IpO
€KBIBJIEHTHICTh TEKCTY B mijiomy. [linxix no exBiBaneHtHocti P.B. IOMmnensra
HE BPaxoBYE IIei acIleKT, TaK M0 HOro MiJXiJ A0 €KBIiBAJIEHTHOCTI 3AJINIIAETHCS
00OMEXEHUM B paMKaxX JIHTBICTHKH TEKCTy Ta OOMEXYETbCS TpaMaTHYHUM 1
JIEKCUYHUM PIiBHIMU.

Jmst Toro, 100 3aKkpinmuTH "HEBIOBUME MOHATTS'" CKBIBAJCHTHOCTI B Iepe-
knani, 1. TliHdyk mpuiryckae, mo MM IIyKaeMo "HalMeHIIy iJeHTH(IKOBaHY
onuHUITIO", Ika MOKe OyTH 3icTaBlieHa B 1BOX MoBax [4, 38]. Lle TBepmKeHHS
TaKOX CHPaBEIINBO JJIS TEPMIiHY service pipelines — gioeanyscenns mazicmpa-
JIbHO20 MPYyOOnposody, IKAN MOKa3ye PO3MIUPEHHS YHITAPHOI CTPYKTYPH BiIHO-
cHO Tepminy MoBH opurinany (MO). BianpaBHuk iHpopMartiii HOBHHEH JOCATTH
TaKOro caMoro e(eKkTy B 4MTaya 3 MEepeKIaJieHMM TEKCTOM, AK 1 3 TeKCTOM B
MO. Xowua I. [TiHuyk cTBepmKye, M0 "4uM OLIbIIE OAMHUI TEpeKIany, TUM
TOYHIIIA EKBIBAJICHTHICTh", BOHa POOUTH BHCHOBOK, IO MOXIIMBO € THIIOBa
OJMHUIIA EKBIBAJICHTHOCTI Iepekyiany', sika BpaxoBye mpenMerHy coepy. Tam,
Jie HeOOXiJHI CIIeI[iali3oBaHi 3HaHHS, "eKBiBaJCHTHA OAMHUI" OyJe 3HAXOMIU-
THCS B KOHLENTyaJdbHOMY IutaHi" [4, 46]. ToMy MOXXHa NiHTH BUCHOBKY, IO B
iepapxii mepexsasy eKBiBaJIeHTIB, KOHIIETIT 3aiiMae TepIe Micue, 3a sIKUM HIyTh
JIEKCWYHI Ta CHHTAKCUYHI €KBiBaJCHTH Ha PiBHI PEUYCHHS, a IOTIM MEHIII ONH-
uuii — ¢pasu, cnosa, moppemu. [liaxixa I. TTiHdyk 10 eKBIBAJICHTHOCTI CripuiiMae
KOHIIENT SIK MEepeyCiM IOB'A3aHHUI 3 IPAMaTUYHUMHM Ta JISKCHYHUMH OAWHHUIIA-
MH, L0 aHaJi3yroThes. Lle noB's3ano 3 Tum, mo BoHa, sk i P.B. FOMmensT, po3r-
JISIA€ TIepeKyIaj SIK rajly3b MPUKIAIHOI JIIHIBICTUKU. X0ua BOHA CTBEP/DKYE, 11O
peueHHsT BHU3Hayae (pa3oBe 3HAUEHHS, a IIOBHHH TEKCT PO3KPUBAE
CEHTCHIIMHUI CMUCI 1 CUTYAIIiI0 TeKCTOBOTO 3Ha4YeHHs [4, 206].

Minxin b. XopH-Xenbda 10 eKBIBAJIEHTHOCTI € MPUKIAIOM OiJIbII MTi3HHOTO
IIX0/1y 1O MOAOJIAHHS PO3PUBY MK TEOPI€IO Ta MPAKTUKOIO TEXHIYHOTO TIEPeK-
Jlasy i HaMaraHHsAM BiJHOBUTH KOHILEMIIIO €KBIBAaJEHTHOCTI Ta aganTyBaTH SIK
MATPYHTS IS TEOPETHYHOI OCHOBM mepeknany [1, 122]. IcHyroui Teopernuni
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MIXOM MaIOTh JIy)Ke OOMEXEHE 3aCTOCYBaHHS ISl TEXHIYHOTO IepeKiaiy,
OCKIJIbKM BOHM BHXOZATH 3 ifei npo Oe3morannuii TO, xoya HeMae Takoro mo-
HATTS, SIK O€340raHHMM TEXHIYHUHA TeKCT. Ha OCHOBI CTPYKTYpH NEBHHX THUIIB
€KBIBJIEHTHOCTI aBTOP HaMaraeThCs 3aKjiactd TeopeTnyHy ocHoBy HTIL. V mux
paMKax MMOCHJIaHHS Ha EKCTPaJIiHTBICTHYHY TEMATHKY 1 TEpMIHOJOTIIO € BiJIIOBI-
JHUMHU TEKCTOBMMH Ta 30BHIIIHIMHU (pakTopamu, JUIS SKUX MOXE BHMAaraTucCs
iHBapiaHTHIiCTh. PedepeHTHa eKBiBaJEHTHICTH 1 TEPMIHOJNOTIYHA EKBiBaJEHT-
HICTh PO3TJISNAIOTHCS SIK THITM TOJIOBHOI €KBIBaJIEHTHOCTI MOpSZ 3 MparMaTHy-
HOIO €KBIBaJICHTHICTIO, B MeKax 5ikoi b. XopH-Xenb(h) 00roBoproe eKCIIiKalio B
TIOPIBHSIHHI 3 IMIUTIKAII€l0, TApaTEeKCTOM 1 a/lalTallilo B CTHIICTUYHOMY CITiBC-
TaBJICHHI, SIKA TPYHTYETHCSA Ha CEHCO-HOPMATHBHIN i TEKCTO-HOPMATHBHIN CKBi-
BaJICHTHOCTI, IO BKJIIOYA€E "TEKCTOBY €CTETHKY', TeMa-peMaTH4Hi acHeKTH Ta
3araJbHOIPUIHATI HOPMH XKaHPIB TeKcTy. Bumora ¢opManbHOi eKBiBaJIEeHTHOCTI
obMexyeThess kommosutliero TII, i MeHOTaTUBHA €KBIBAJICHTHICTh BiJIKUIA€ThHCS
SIK HETIPUITyCTHMa BUMora 4yepe3 AedexTHicts TexHiuaux TO [1, 360].

B. Komnep posrnsmae HTTI 3 Touk# 30py I'SITH CTPYKTYpP €KBiBaJICHTHOCTI:
1) 0denomamusna exsiganenmHicmy, Ka CTOCYEThCS €KCTPAIIHIBICTUYHOI KOM-
TIOHEHTH TEKCTY, iHaKmIe "IHBapiaHTHICTb Ha piBHI 3Micty"; 2) KoHomamueHa
€eKBI8aIeHMHICMb, IO CTOCYETHCSI KOHOTALI1 MPUCYTHHOI B TEKCTI Ta IEPEa€Th-
Csl IEBHUM THIIOM BepOaizamii CTHIIICTHYHUX OCOOJMBOCTEH, COLIOJIEKTHUX Ta
reorpagiuHIX BUMIpiB, YaCTOTH BUKOPHCTAHHS TOLIO; 3) MeKCMO-HOPMAMUeHA
€KBI8AIeHMHICMb, 1110 BITHOCUTHCS 10 HOPM BUKOPUCTAHHS, SIKi JIIOTh y KOHK-
PETHUX TEKCTax; 4) npazmamuyna exeieaienmuicmy, 1O OpIEHTOBaHA Ha peLu-
Ii€HTa MepeKiany JUlsi BUKOHAHHS NEBHOI KOMYHIKaTUBHOI QYHKLIT; 5) ¢opma-
JIbHO-eCMemuyYHd eK8IBAIeHMHICMb, SKa BPAaXOBYE €CTETHUYHI, (OpMasbHI Ta
iHMBiMyanpHI cTIThoBi BaactuBocTi TO. [ns B. Komepa ekBiBaJIeHTHICTh Tie-
pendavyae HHU3KY BUMOT, SIKI TIOBMHHI OyTH BpaxoBaHi, Ta BiH IIPHUITYyCKAa€, IO
TepMiH "eKBIBaJICHTHICTH" 4acTo Mae OyTH 3aMiHEHHMH Ha "BHMOTW E€KBiBaJICHT-
Hocrti" [3: 94].

Pi3Hi TeopeTHuHI MOJIEIi Ta MiIXOIM 10 BUSHAYCHHS €KBIBAJICHTHOCTI, SIKi
OyJTM KPUTUYHO PO3TJISHYTI BUIIIE, € CIIPOOAMH PO3POOKHU TUHAMIYHOI KOHIICTIITIT
€KBIBJIEHTHOCTI, sIka MOke OyTH BepH(ikoBaHa B 3aCTOCYBaHHI 10 KOHKPETHHX
TO ta TII.
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3ACTOCYBAHHS HOBHUX TEXHOJIOI'TA Y HABUAHHI
IHO3EMHHUX MOB Y BUIIIHI IIKOJI B KOHTEKCTI
MHNPO®ECIMHOI'O CHIVIKYBAHHS

KOmnina O.€.
Cxionoykpaincokuil Hayionanvnuil ynigepcumem imeni Bonooumupa /lana

OcraHHIM YacoM MOCTIHHO BHHHMKA€ MHUTAHHS PO 3aCTOCYBAHHS HOBHX
TEXHOJIOTi} y HaBuaHHi. [ OBOpSYM PO HOBI TEXHOJIOTi{, MM MaeMO Ha yBa3i He
TIJIBKM TEXHIYHI 3ac0o0H, ajie i HoBi (JOPMHM 1 METOM HABYAHHSI, a TAaKOXX HOBHH
MiAXiA 70 Tpolecy HaBYaHHS Yy BHINIA MIKOJMi. Y CydacHOMY CBIiTI HaBYaHHS Y
BUINIH INKOJNI 3arajoM 1 HaBYaHHS IHO3EMHHX MOB 30KpeMa, BHMAararoTh
TIeperisiay, sIK 3arajJbHOi METOJOJIOTIT, TaK 1 KOHKPETHUX METOMIB 1 MPHHOMIB,
TOOTO Teperisy KOHIEIii HABYaHHSI.

[IpoGnema HaB4YaHHS 1HO3EMHOI MOBHM SK 3aco0y mpodeciiHoro
CHUJIKyBaHHSI HaOyBae 0COOJIMBOI 3HAYYMIOCTI B CyYacHid BHIIH mKomi. Takum
YMHOM, METa [OCII/DKEHHS - BH3HAYMTH MOXIIUBICTH 3aCTOCYBAHHS HOBHX
TEXHOJIOT1} y HaBUYaHHI IHO3EMHUX MOB Y BHIII{ IIIKOJI.

OcHOBHa MeTa B HaBYaHHI 1HO3eMHHX MOB € (pOopMyBaHHS 1 PO3BHUTOK
KOMYHIKATUBHOI ~ KOMIIETEHTHOCTI ~ CTYAEHTIB, HaBUYaHHSI MNPAKTHYHOMY
OBOJIOJIIHHIO iIHO3€MHOIO MOBOIO y MaiOyTHIi# mpodecii.

CyuacHi nefaroriyHi TeXHOJOTIT Taki, SIK HABYaHHS Yy CITIBIIPaLli, TPOEKTHA
METOJIKa, BUKOPHUCTAHHS HOBUX IH(OpMAIiifHUX TexHONOrid, I[HTepHer-
pecypciB  JIONIOMAraroTh peaii3yBaTH OCOOUMCTICHO-OPIEHTOBAHWN MiAXia y
HaBYaHHI, 3a0e3NevyloTh IHAMBIOyalizalilo 1 audepeHmianilo HaBYaHHS 3
ypaxyBaHHSM 3710HOCTEH CTy[EHTIB, IXHBOTO PiBHS HABUEHOCTI, CXWJIHOCTEH 1
T.J.

Hocmimamis P, Oxchopa BuU3HAYAae Taki 3arajbHO  JUIAKTHYHI
KOHIICTITYaJIbHI ITiJIXOJM, 3yMOBJICHI TEOPIEI0 CAMOBH3HAYCHHS OCOOUCTOCTI, SIK
KOOTepOBaHEe HABYaHHS, HABYaHHS Yy CHIBPOOITHUITBI Ta iHTEPaKTUBHE
HaBuaHHA [1, c. 444].

BaknuBMM  memarorivHMM  3aBJaHHSAM ~ BBaXKalOTh 30aradeHHs —Ta
CHCTEeMAaTH3allil0 3MICTy OCBITM uepe3 BHUKOPUCTAaHHS iH(opMaiiiHo-
KOMYHIKaliiHuX TexHonorid. [lounHarounm 3 cepenmHnm XX CT. B KpaiHax
3axomy, 30kpema i y CIIA, mo3Haummacs CTiika TEHICHIIS JO aKTHBHOTO
BHUKOPHCTAaHHSI HaBYaJIbHO-BUXOBHOI'O Ta COLIOJI3yOYOro IOTEHHialy 3aco0iB
MacoBoi iH}opmaii Ta komyHikamii (3MI) y Bumiit ocBiTi.

Posrnsigaroun TeHIeHIT PO3BUTKY Cy4YacHOI MOBHOI OCBITH, MOXHa
BiJJ3HAYUTH, IO TOJIOBHOIO METOI HaBYAaHHS 1HO3EMHOi MOBHM € CHOTOJHI HE
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TIJIBKM MOBJICHHEBA KOMIIETEHIIisl, TOB'S3aHA 3 BOJIOJIHHSM YOTHPMa BUAAMH
JUSUTBHOCTI  (MOBJIGHHS, PO3YMiHHS MOBJIEHHS (ay/ilOBaHHS), YWTaHHS Ta
MIMUCHMO), a ¥ 3aTHICTH CTYJIEHTIB A0 MPOQECIHHOro CHiIKyBaHHS, OBOJOMIHHS
HaBMYKaMH iX NPaKTUYHOTO 3aCTOCYBaHHS, 3HAHOMCTBO 31 KpaiHO3HaBUMMH i
KyJbTYPHHMH DpealliiMH 1 3HaHHSM MOBHOI'O E€THKETy. BaximBo He mpocTO
(hopMyBaTH y CTYJICHTIB YMIiHHS OTPUMYBATH T€, IO iX MIKaBUTH, aJi¢ i JIOTIYHO
OCMHCITIOBATH, aBaTH OCOOHMCTICHY OLIHKY. HeoOXiqHO He TUTbKM HAaBYHMTH iX
TOBOPHUTH 1HO3EMHOIO MOBOIO, @ W HAaBUMTH iX CIIJIIKyBaTHCS B mpodeciiHiit
cdepi, TOOTO MUCIIUTH 1 JUTUTUCS CBOIMH JYMKaMH 3 OTOYYIOUHMHU.

e B 1927 poui Bimomuii amepukaHcbkuii HaykoBeup E. Jlingeman
omy0JIiKyBaB pyHIaMEHTaIbHY CTaTTIO «OCBiTa Yepe3 MoCBimy [2, ¢. 34.], y sKii
BiH OMHCaB KOMIUICKC NUAAKTUIHHX METOMIB IIOA0 MPOQPECIHHOI MiArOTOBKH
CTY/ICHTIB B YHIBEpPCHUTETI, sIKi 1 JIOCI € aKTyaJbHi, a came:

1) KoHIenTyalli3alilo 3arajlbHOro, HeOpMaTBLHOTO Ta KPUTHYHOTO OOMiHY
3HAHHSAMH MiX BUKJIaJla4aMH Ta CTY/IECHTaMHU;

2) mnpodecioHamizanil0o HaBYaHHA, B SKOMY CTYJIEHTH BHCTYNAIOThH
«YCBIJIOMJICHIMI» B CBOEMY «iH/IMBiyaJbHOMY HaBUaHHI»;

3) akTyaJti3alio U CTYICHTIB COIiaIbHOI Micii Mpo()eCciifHOr0 HaBYaHHS;

4) BU3HAHHSI MaJUX HABYAJIBHUX TPyl SK e(peKTHBHOI MNeqaroriyHoi
TEXHOJIOTI] SIKICHOTO HaBYaHHsI mpodecii;

5) 3aOesmedeHHs TOOYAOBM HABYANBHHX IUIAHIB SIK HAaBYAJBHHUX
B3A€MOIIOB'I3aHUX [l CTYICHTIB Ta BUKJIAIaviB.

TakuM 4yWHOM, HEOOXiTHO BiA3HAYUTH, IO KOMYHIKATUBHUN CHCTEMHO-
MISIBHICHUN MIAX1J I[OBHHEH OOOB'I3KOBO 3IIMCHIOBATHCS B KOHTEKCTI
B3aeMozii KyibpTyp. B cydacHMX yMoOBax, KOJM OCBITHI 1HCTHTYTH YKpaiHU Bce
OinbIlle OpIEHTYIOTHCS Ha MOZETI €BPONEHCHKOI Ta aMEepPHKaHCHKOI CHUCTEM
OCBITH, TparHydi iHTErpyBaTHCS B €IWHHHA OCBITHIH NpPOCTIp 3a JOIIOMOTOIO
3a;mydeHHsT 10 boroHcekoro mpomecy, icHye mnoTrpeba |y BHpPOBaDKEHHI
LIHHICHOTO MiIXOAY J0 BUBYCHHS 1HO3eMHHX MOB. [IpH niboMy Oy/ib-sika MOBa B
mpolleci BHMBYEHHS IOBMHHA CrHpUiiMaTHcs He 5K Halip QoHernyHux i
JIEKCUYHUX OJMHUIIb, TPAMaTUYHHUX CTPYKTYp 1 ITPaBUII, a SIK CBOEPITHUNA crIOCiO
MUCJICHHSI, CIIPUHHSTTS] HABKOJIMIIHBOTO CBITY.
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DEVELOPING PROFESSIONAL COMMUNICATION
COMPETENCE THROUGH GAMIFICATION OF THE
FOREIGN LANGUAGE LEARNING

Alona Bovt
Volodymyr Dahl East Ukrainian National University

Qualitative training of future specialists in all areas of activity presupposes
their mastering the foreign language for specific professional purposes.
Nowadays rapid advancement of modern information and communication
technology leads to the necessity of using new methods and tools for the
development of professional communication competence. One of these methods
is gamification of the educational process.

The Oxford dictionary gives the following definition of gamification: “The
application of typical elements of game playing (e.g. point scoring, competition
with others, rules of play) to other areas of activity, typically as an online
marketing technique to encourage engagement with a product or service” [1].
Games used to be associated only with entertainment, but nowadays they are a
great part of our everyday lives, e.g. in various mobile applications (Uber;
TripAdvisor; Privat24; Sales, Deals & Discounts! Buy & Save with eBay etc.).

However, practice shows that gamification is also considered to be an
effective educational means. Modern students are representatives of the digital
generation that is why teaching will be more effective if teachers can “speak
”their digital language. It should be mentioned that gamification does not mean
that students play a board game or video game not directly tied to the learning
objectives. As well as it does not mean using online platforms or IT in the
classroom or having students use the Internet to complete an assignment.
Gamification is primarily about adding some game elements to non-game
situations or lessons; using a system of incorporated rewards to drive action
(points, badges, etc.); having clear learning objectives, rules, and outcomes.
Gamification is a motivational tool for learning and exploring a topic and, at the
same time, it is a system that promotes self-direction, risk-taking, and social
skills.

In fact, gamification has the following basic characteristics: a clearly
defined set of rules; a rapid feedback system; a well-established goal. At the
same time, it has a number of advantages that greatly enhance motivation and
success in language learning. First of all, games offer an ideal learning
environment because they provide permission to fail, consequently, students feel
more confident and relaxed; they encourage students to think outside the box, i.e.

206



to find creative ways of solving the problem; they give a sense of control both to
students and to the teacher [2].

Gamification is mainly based on the self-determination theory, which
provides a broad framework for the study of human motivation and personality.
The theory defines different forms and sources of motivation, roles of intrinsic
and extrinsic motivation in personality’s development and social activity. It
proves that the individual’s experience of autonomy, competence, and
relatedness increase motivation and engagement as well as foster creativity,
performance, and persistence [3]. Motivation is one of the most important factors
in language learning. In fact, it should be noted that gamification helps to foster
autonomy, competence, and relatedness as well.

In terms of autonomy, it provides increased student control and more
student control over an activity (with prerequisite information already given);
creates conditions when more time is devoted to practice, experiments. As for
competence, gamification provides feedback, clear goals, opportunities to
respond for improvement, and the freedom to make mistakes. If we are talking
about relatedness, gamification creates favorable conditions for social
experiences where students feel connected as the members of one team, and for
competition in accordance to the rules.

However, teachers should be careful while using gamification, because
there are some factors that can negatively influence the educational process,
namely, quite a rigid system (only one way to play), all the goals selected all the
time by the teacher, no choices to make or different paths to take, high stakes
consequences (such as tying the game to a grade, especially for first attempts)
and making students working alone. So, teachers should try to avoid these
drawbacks of gamification.

While preparing to introduce gamification into the educational process, the
teacher should think about the following important game elements, which
enhance external motivation. They include:

- special points or badges as a reward (e.g. a student gets 10 points or an
“excellent” badge for a totally correct answer or 5 points or a “good” badge for
an almost correct response);

- leaderboards (ranks of students who have the biggest number of points/
“excellent” badges etc., which can be changed each week/fortnight);

- progress and/or performance scales (show the progress and/or
performance of each student);

- levels (when a student gets a particular number of points or badges,
he/she levels up);

- reward system (what the winner will get).

As examples of gamification, we can name various quests (including web-
quests) and scavenger hunting. Quests include a chain of activities that students
have to do in order to complete the given task. The main advantages of quests
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are that they contribute to the development of creativity, critical thinking,
problem-solving skills, and team-building. Quests can be adapted to any lexical
or grammar topic, and directly connected with the learning objectives and
outcomes.

Scavenger hunt, in its turn, is connected with searching for some objects or
information. It is an excellent vocabulary and speaking practice, which also
greatly contributes to building team spirit and the development of problem-
solving skills.

As for digital gamification of the educational process, we can talk about
some popular applications as Kahoot!, Socrative, Lyricstraining.

Kahoot! provides an interesting and interactive way of taking quizzes in the
real-time mode. Quizzes can be created by the teacher himself’herself on any
topic related to the curriculum. It is not time-consuming and that is why it is a
great way to check knowledge and understanding of all students in the class at
the same time as the application shows the rank of the participants. Students can
work both individually and in small groups.

Socrative apps are created for both teachers and students and provide an
effective tool for formative assessment. They include different types of quizzes
(multiple choice, short answer), show the ranks of students in the form of races,
and visualize students’ progress in real time.

Finally, Lyricstraining is an interesting way of learning the foreign
language with the help of songs. Music on its own is a very motivating tool for
engaging students in language learning. Music is an evitable part of our everyday
lives. As most of our present-day music is the USA product, students have a
great opportunity for learning new vocabulary and grammar structures by getting
acquainted with the lyrics. It also helps to practice listening and pronunciation.

Summing up, it should be mentioned that there are much more motivating
and engaging examples of using both digital and non-digital gamification during
the educational process. The most important thing is to remember that internal
motivation should come before external rewarding while designing and
implementing the gaming elements; gamification should be fun and social; and
game rules should be linked to the learning content, otherwise, it is just a game.
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CxiHOYKpaTHChKHI HalliOHAIBHKH yHiBepcuTeT iM. Bomoxumupa Jlams.

MyxameB K. - n.¢.-m.H., mpod., Kazaxcekmit HamionaneHmit yHiBepcHTET iM. anb-
Dapabi.

MypanoB A.Jl. - x.¢.-m.H., norent, Kasaxcekuii HarionansHuit yHiBEepCcHUTET iM. aib-
Dapabi.

Hapuscbkmii A.€. - [TAT «A30Bcbkuii MammrHOOYIiBHII 3aBO», YKpaiHa.

Ocetpin M.M. - KuiBcbkuii HamioHaIBHUI yHIBepcHTET OYIiBHHIITBA TA APXITEKTYPH.

Octponok M. JI. - cryment kadenpu OyaiBHHITBA, YpOaHICTHKH Ta IIPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAIliOHAJbHUHM  YHIBEpCHTET  iMeHi
Bonopumupa Hanst.

MMaBaikoB A. M. - 1.1.H., ipod. Kadeapn 3ami300€TOHHUX 1 KaM’SHIX KOHCTPYKIH Ta
ormopy MarepianiB, [lonTaBchkuii HaliOHATBHUN TEXHIYHUA YHIBEPCHUTET
imeni IOpis KonnpaTtroxa.

IMankeeBa A. M. - XapKiBCbKMI HalliOHaJBHUH YHIBEPCHUTET MiCBKOTO TI'OCIIOapcTBa
imeni O. M. BekeroBa.

Mucapesko M. — crymear T1p. MBI-18am cmemiansHOCTI  «BYIIBHUIITBOY,
CXiHOYKpaTHChKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumupa [lans.
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Hinnyonnii C. B. - cr. Buki. kadenpu OyIiBHHITBA, YpOAaHICTHKH Ta MPOCTOPOBOTO
aHyBaHHs, CXiTHOYKpalHCHKMH  HAlliOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoaumupa Janst.

Honnecbkuii O.E. - cr. BUKI Kadenpu OymaiBHHITBA, YPOAHICTHKHA Ta MPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAlliOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoaumupa anst.

IMoneraesa FO.I'. - crynenTka, kadenpa OymiBHUNTBA, YpOAHICTHKH Ta HMPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAIlilOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoapumupa Janst.

Mopkysn C.JI. - Buxmamad, kadenpa OynmiBHHIITBA, ypOaHICTUKH Ta IIPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMI  HAIliOHaJbHUH  YHIBEpCHTET  iMeHi
Bonoaumupa anst.

PuxkxoB B. C. - nabopaHt, kadenpa OyaiBHHITBA, YpOAHICTUKM Ta MPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAlliOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoapumupa Janst.

PuxkxoBa [I. — crymentka rp. [Id-181M, cnemiampHOCTi «[Ipukiiagna ¢izuka Ta
HaHOMaTepianm», Kadeapa OyIiBHHITBA, ypOaHICTHKH Ta IPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAIlilOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoapumupa Janst.

Ps3anneB A.O. — acnipasT kadepn KOMITTOTEPHUX HAyK Ta imkeHepii, crymeHt rp. [1D-
17am, cnemianbHocTi «[IpuknagHa ¢isuka Ta HaHOMarepiamm», kadempa

OyniBHUIITBA, ypOaHicTHKI Ta IIPOCTOPOBOTO MJIaHyBaHHS,
CXiTHOYKpaTHChKHI HaliOHANBHMI yHiBepcuTeT iMeHi Bomommmmpa [lamns,
VYkpaina.

Psazanues O. I. — n.r1.H., mpod., TPOpeKTOop 3 HayK.-mel. POOOTH Ta MiKHAPOIHOL
nmisutbHOCTI,  CXiTHOYKpaiHCBKMI — HalliOHAJBHUHM ~ yHIBEpCHUTET  iMeHi
Bonomumupa Jlans.

Cap:xano B.0O. — acmipanr kadenpu TexHiuHoro cepsicy, CyMCBKHH HamiOHAJTBHUI
arpapHUil yHIBEpCUTET.

Caitriuna O. O. - acmipadT Kadenpu mnenaroriku (axyIbTeTy TyMaHITapHHUX Hayk,
MICUXOJIOTI{ Ta TMEeJaroriki; BHUKJIAAad KadeApd I1HO3EMHHUX MOB Ta
npoceciiiHoi komyHikamii, CXiqHOyKpaiHCHKUI HAI[lOHANGHUN YHIBEPCHTET
iMeHi Bomogumupa Jlans.

Caitiimuna B.B. - c1. BuKIL., 3anopi3pkuil HamiOHATBHUN YHIBEPCHUTET, M. 3aropizoKs.

CumonnueHko A. A. - crynenTka, HarionansHuit aBianiitanii yriBepcurer, Kuis.

Cumonnuenko 5. A. - acmipanr, Hanionansauif aBiamiiinuit yHiBepcuret, Kuis.

Ckapra-Banayposa I.C. - 1.1.1., 3aBiqyBad kadeapn KOMI'IOTEPHUX HAayK Ta iHXKeHepil,
CXiTHOYKpaTHChKHI HaIliOHAIEHHH yHiBepcuTeT iMeHi Boomumupa [lans.

CwmipnoBa T.M. — m.¢.-M.H., TOTOBHHI HAyKOBUI CIiBPOOITHHUK BiJITy KOT€PEHTHOI 1
kBaHTOBOI onTukH [HcTHTYTY disnkn HAH Vkpainm.

Coxonenko B.M. - k.T.H., 1o1. kadeapu OyaiBHHITBA, YpOAHICTHKH Ta IPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAIliOHAJbHUHM  YHIBEpCHTET  iMeHi
Bonopumupa Hanst.

Coxonenko K. B. - marictp, CxigHOyKpaiHCHKMII HamiOHAJBHHWH YHIBEPCHTET IMEHi
Bonoaumupa anst.
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CononoBa T. I'. - cr. Buki. kKadeapu iHO3EMHHX MOB Ta HpodeciiiHoi KOMyHiKarlii

HauansHO-HaykoBOTO IHCTUTYTY MIKHapOIHIX BiJTHOCHH,
CXiHOYKpaTHCHKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumupa [Jlams.
CyxapeBcbknii M.B. - xadenmpa enexrpuuHoi imxeHepii, CximHOyKpaiHCBKHHA

HaIllOHAJTFHHUHN YHiIBepcHuTeT iMeHi Bomogumupa Jlas.

Tarapuenko I'. O. - 1.T.H., npod., 3aBigyBau kadenapu OyniBHUNTBA, ypOaHICTHKM Ta
MIPOCTOPOBOTO IUTaHyBaHHS, CXiTHOYKpaiHCHKUII HalliOHAIIFHUI YHIBEPCHTET
iMeHi Bomogumupa Jlais.

Tarapuenko €.C. - acmipanT Kadenpn KOMITIOTEPHHX HAyK Ta IHKEHepil,
CxiTHOYKpaTHChKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumupa [lans.

Tarapuenko 3.C. — acmipanT Kadenpu KOMITIOTEpPHHX HayK Ta iHKEHepii, CTymeHT
kadenpn OymiBHMOTBA, YpPOAHICTHKM Ta IPOCTOPOBOrO IUIAHYBAHHS,
CXiHOYKpaTHChKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumupa [lans.

Tarbanyenko bB.Sl. - k.T.H., nomeHT kadenpu TexHiUHOrO cepBicy, CyMcbkuid
HalliOHAJIFHUI arpapHUH YHIBEPCHTET.

Trkauyk O.A. - n.T.H., npod., HamionansHuii yHiBEpCHTET BOIHOIO TOCHOAAPCTBA Ta
TIPUPOIOKOPUCTYBaHHS, M. PiBHe.

Tokapes O.B. - cryment, kadenpa OyIiBHHITBA, ypOaHICTUKM Ta IIPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAlliOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoapumupa Janst.

YBapos II. €. - k.T.H.,, nou. kadenpu OyaiBHHUIITBA, ypOAHICTHKH Ta IPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKHMH  HAIliOHAJBHUH  YHIBEpCHTET iMeHi
Bonogumupa ans

®dinateeB M.B. - k.T.H., jon. kadeapu OyIiBHHIITBA, YpOAaHICTHKH Ta MPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKMH  HAIliOHaJbHUHM  YHIBEpCHTET  iMeHi
Bonoapumupa anst.

®inimonenko K.B. - x.1.1., nom., kadpenpa enekrpudHoi imkerepii, CxigHOyKpaTHCHKIHA
HaIllOHAJTFHHUHN YHiIBepcHuTeT iMeHi Bomogumupa Jlas.

®inimonenko H.M. - k.1.H., 1011., Kadeapa enekTpruaHoi imkeHepii, CXiqHOyKpaiHCHKUI
HalllOHAJILHUH YHiIBepcUTET iMeHi Bomoaumupa Jlams.

Xopouryn I''M. (Khoroshun G.) — k.¢.-M.H., jgo11., kadeapa OyIiBHUITBA, YpOaHICTHKH
Ta TPOCTOPOBOrO  TUIaHyBaHHs, CXiTHOYKpaiHCBKUI  HaIllOHAJTHHHN
yHiBepcureT iMeHi Bornomumupa Jlamst.

Yenypua M. C. - crymeHtka, XapKiBCbKHH HAaIliOHAJbHUH YHIBEPCHTET MiCHKOTO
rocrionapceria imeHi O. M. Bekerosa.

Yenypna C. M. - k.T.H.,, 01, XapKiBCbKMI HAaI[lOHATGHUH YHIBEPCUTET MIiCHKOTO
rocrionapceria imeHi O. M. Bekerosa.

Yepunx O. A. - x.T.H, gon. kadeapu OymiBHHITBA, ypOaHICTUKH Ta MPOCTOPOBOTO
iaHyBaHHs, CXiTHOYKpalHCHKHMH  HAIliOHAJbHUHM  YHIBEpCHTET  iMeHi
Bonopumupa Hanst.

Ikpaduk nB. - K.T.H., jgom., Opjecbka JepkaBHa akajeMmis Oy/JIiBHHITBA Ta
apXIiTeKTypH.

lomanos P.A. - maricrpant, Kazaxcekuit Harionansauit yHiBepcuteT iM. anb-Dapabi.

HMInapéep M. €. - cr. Buki. Kadenpu OymiBHMUITBA, YpOAHICTHKH Ta IIPOCTOPOBOTO
wiaHyBaHHs, CXiTHOYKpalHCHKHMH  HAIliOHAJBHUH  YHIBEpCHTET  iMeHi
Bonoaumupa Jans.
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HlepdakoB €.B. — kT.H, 71om, Kadeapa KOMITIOTEPHHX HayK Ta iHKeHepil,
CxiTHOYKpaTHChKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumvupa [Jlams.

lepdakoBa M.€E. — Kk.T.H., mo1., Kadeapa KOMITIOTEpHMX HayK Ta IHXeHepil,
CXiTHOYKpaTHChKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumupa [lans.

KOnina O. €. - cr. BuKiI. Kadeapy iHO3eMHHX MOB Ta MpoQeciifHOro CHiJIKyBaHHS,
CXiHOYKpaTHChKHI HaIliOHAIBHHH yHiBepcuTeT iMeHi Boomumvupa [Jlams.

SAp-Myxamenosa I'.IIl. - n.d.-m.uH., npod. Kazaxcexmii Harionansuuii yHiBepcuTeT
iM. anb-Dapadm.

SAp-Myxamenos E. - noxropant, Kasaxcpkmii HarioHanpHWI yHIBEpCHTET iM. ajb-

Dapabi.

SApyra SI.B. - acmipanr, HarmionaneHmii yHiBEpCHTET BOAHOTO TOCHOAAPCTBAa Ta
TIPUPOTOKOPUCTYBAHHS, M. PiBHe.

SApumes II. — wmarictpanr kadenpu OyniBHHITBA, ypOAHICTUKH Ta IPOCTOPOBOTO

iaHyBaHHs, CXiJHOYKpalHCHKMI  HAlliOHAJbHUH  YHIBEpCHTET  iMeHi
Bonoaumupa Jans.
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MATEPIAJIM IPYTOf
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