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Snitynskyy V.V., Kovalchuk O.P., Shkumbatyuk R.S. Evaluation of Dob-

rotvir TPS Surveying Indicators for Surface Water of Surrounding Areas

The impact of Dobrotvir thermal power station on water body is examined. Water qua-
lity as to hydrological indicators in the area of Dobrotvir operation and adjacent territories is
analyzed. The main heavy metals that appear in the water environment as a result of the po-
wer plant work. It is established that the content of heavy metals in the studied samples lar-
gely complies with the MPC, but there are some excess. Four test points of water objects at
different distances and directions from Dobrotvir TPP are investigated and analyzed.

Keywords: pollutants, heavy metals, water pollution, Hydroecological analysis, water
quality.
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AHAJII3 KNIMATUYHHUX 3MIH Y MICTI XMEJIbHULIbKOMY
3ATIEPIO/ 2011-2015 POKHU

B.b. Apmamonos'

J1n1s BU3HAUECHHS BPa3MBOCTI MicTa XMEIBHHUIIBKOTO BijI METEOPOJIOTIYHUX MTOKA3HUKIB
B YMOBax HasBHOI TEH/CHIIT 10 I100aIbHOI 3MiHM KIIIMATy, PO3IJISHYTO /{Ba OCHOBHHX (hak-
TOpH, sIKi, Ha HAII MOTJISA, MAlOTh HAUOLIBIINI BIUIMB Ha KJIiMaT MicTa Ta HOro MEHIKaHIIiB.
[IpoananizoBaHo KIIMaTU4HI 3MiHM y MICTi Ha HiJICTaBi IIOKa3HUKIB PIYHUX 3MiH TeMIIEpaTy-
PH TOBITPS Ta KiJIBKOCTI ONa/(iB YIIPOJOBIK II'SITH OCTaHHIX poKiB. Ha mincraBax aHaiizy BU3-
HaYeHO TMOTEeHIIHI HeraTHBHI TEeHIEHII] 3MiHKN KIiMaty B Micti. Hamano BiamoBimani mporo-
3UIHT [0/10 MOYUITMBUX HUISXIB 3MEHIIECHHSI HETATHBHOIO BILIMBY TEMIEPATyPU Ta KiTbKOCTI
OIaziB Ha MICTO Ta MOr0 MEIIKAHIIB.

Kniouosi cnosa: 3mina xiimary, OCHOBHI IIOTEHIIIHI HEraTUBHI HACIIJKK 3MIHH KiliMa-
Ty, TEMIIEpaTypa, KiTbKiCTh onaiB, XMeIbHAIBKHAN, IIIAH 3aX0/1iB 3 aaanTaii Micta.

Merta g0CaiaKeHHs] — BU3HAYUTUA OCHOBHI ITIOTEHILIMHI HEraTWBHI HACIIiIKU
3MiHH KJITIMaTy, 110 MOXYTb IPOSIBIISITHCS Y MicTi XMeIbHUIIEKOMY .

006'exT MOCaiIIKEHHS — 3MIHU KITIMaTy MicTa XMeJIbHHULBKOTO.

IIpeamer gocaimkeHHs: — 3MiHU MaKCUMaJIbHOI, MiHIMaIbHOI Ta CepeHbO-
piuHOl TemmepaTypu i KiIbKOCTi onaiB y XMeIbHUIBKOMY.

MeToau ROCTIIKEHHsSI: aHAIi3; CIIOCTEPEKEHHS; TilOTETHKO-AeIyKTHBHHI
METOJ.

PesynbTaTi Aociixkennsi. Bu3HaueHO OCHOBHI MOTEHIIIMHI HEraTHBHI Hac-
JIJIKK 3MIiHM KJiMaTty, MOB'S3aHi 3 TeMIlepaTyporo MOBITPS Ta KUIBKOCTI OnajiB, L0
MOYYTb MPOSIBISITUCS Y XMeIbHUIIBKOMY. ChOrofiHi npodiieMam 3MiHH KITiMaTy MpH-
IUTSIOTH 3HAUHY yBara y 3B's3Ky 3 X HeraTMBHHUMH HaclliKaMH, sKi B 6araTboX BH-
najikax € HermepenbadyBaHUMHU. AHOMaJbHI 3MIHM TeMIepaTypu MOBITPsI, KITBKOCTI
OMaJiB Ta IHIIMX METEOPOIOTIYHUX (HaKTOPiB 3HAYHO BIUIMBAIOThH HA KUTTS Ta Jisjib-
HICTB JTFOIei.

3miHM KIiMaTy Ha 3emuti BinOyBasuvcsl TOCTIHHO, alle CydacHi XapaKTepu3y-
IOThCSl 3HAUHMMH IIBHIKOCTSIMH Ta BUCOKOIO MOBTOPIOBAHICTIO HECTIPUSITIUBHUX Me-
TEOPOJIOTiYHUX MPOLECIB Ta SBUII i MOTPEOYIOTh SIK MOCTIHHOTO MOHITOPUHTY, TaK i

! nou. b.B. ApramoHOB, kaHJ. Bilicbk. Hayk — XmenpHULbkuit HY

264 306ipHUK HAYKOBO-TeXHIYHHUX Npaub

MPOrHO3yBaHHs MaiOyTHIX 3MiH Ta iX BIUIMBY Ha HaBKOJIMIIHE CEPEeJOBUIIE Ta 370-
poB'st mozeit [1]. JIns knimary YkpaiHu XapakTepHUM Ha ChOTOJHI € 4acTa 3MiHa Mo-
TOZH, 11O TTOB'SI3aHO 3 HAIXOPKEHHSIM LIUKIIOHIB (y cepeHboMYy 45 3a piK) i aHTHLMK-
noHiB (y cepenabomy 36 3a pik) [2].

JIo OCHOBHHUX TOTEHLIWHUX HEraTMBHUX HACIIJIKIB 3MiHU KJMaTy, II0 MO-
JKYTh MPOSIBIISITUCS y MicTaX YKpalHH, BiJHeCeHO [3]: TemioBuii cTpec; miaTOIIICHHS;
3MEHILCHHS TUION i TOpPYIIEHHsI BUIOBOTO CKJIAJy MIChKHX 3€JIE€HHMX 30H; CTHXIilHi
TiAPOMETEeOpOIIOTIUHI SIBHINA; 3MEHIIEHHS KUTBKOCTI Ta MOTipIIeHHS SKOCTi MUTHOL
BOJIM; 3POCTaHHS KiIBKOCTi iH(EKIiHHIX 3aXBOPIOBaHb Ta AllepriifHUX MPOSBIiB; MO-
PYLIEHHS HOPMaJIbHOTO (DYHKIIIOHYBaHHS €HEPreTHYHUX CUCTEM MicTa.

Micto XMenbHUIBKHN — aAMiHICTpATUBHUN LEHTp XMeNbHHULBKOI 00J. i
XMeNbHUIBKOTO p-HYy, eKOHOMIUHMH 1 KynbTypHuid nentp [loxims (puc. 1) [4]. Ha-
CelIeHHS MicTa, 3a JaHUM [ OJIOBHOrO yNpaBIiHHS CTaTUCTUKH y XMEJIbHULIBKUH
0611, Ha 1.01.2016 p. craHOBUTH Gnu3bKO 268 THC. MemkaHUiB [4]. MicTo po3rario-
BaHE B IIOMipHO-KOHTHHEHTAJIBHOMY KIJIIMATi 3 TEIUIUM JITOM, M'SIKOIO 3UMOIO 1 J10c-
TaTHBOIO KIJIBKICTIO OTaiB, KiJIbKICTh SKMX OCTaHHIM 4YacoM Ma€ TEeHIEHII 0
3MeHIIeHHs. BiH (opMyeTbes MmiJ BIUIMBOM pi3HOMaHITHUX YHHHUKIB. [ OOBHUM 3
HUX € reorpadiuHa MMpoTa i BeTUYUHA COHSYHOI pamiarii [4].

Puc. 1. ITnan m. XmenvHuubKo2o

3 MeTOol BM3HAUEHHS BPa3IUBOCTI XMEJIBHHULBKOIO BiZl METEOPOJOTidHMX
MOKa3HUKIB B yMOBaX iCHyI040I TeHJEHIIi 0 I100aabHOI 3MIHU KIIIMaTy, PO3IJIsHY-
JIM JIBa OCHOBHUX (paKTOpH, sIKi, HA HAIIl OIS, MAlOTh, HAMOTBIINI BIIUB Ha KJIi-
MaT MicTa Ta Horo memkaHuiB. J[o HUX BiIHECEHO TeMIlepaTypy MOBITPs (Ha BHUCOTI
2 M. HaJl TOBEPXHEIO 3eMJIi) Ta KiNbKICTh Ona/IiB.

Jliis BU3HAYeHHs MapaMeTpiB TeMIepaTypH MOBITPs Ta KiJIbKOCTI OMajiB CKO-
pHCTAHCS apXiBOM METEOPOJIOTIUYHHUX JAaHUX METEOPOJSIOTiuHOT CTaHIiT XMeIbHHIIb-
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koro (puc. 2) [6]. dns mpoBefeHHsI aHai3y BUKOPUCTAHO JaHi 3a OCTaHHI M'ATh PO-
kiB —3 2011 nmo 2015 pp. BKiIto4YHO. 3a pe3yabTaTaMH IPOBEJICHOr0 aHali3y, OTprMa-
HO JaHi, sKi mokaszaHo Ha rpadikax (puc. 3, 4). OTxe, yIpOJOBXK OCTAHHIX TPHOX PO-
kiB (2013-2015 pp.) 3a 4ac crocTepekeHHs CepeiHs TeMIepaTypa Habyna TeHAeHiT
no 36impienns. [TopiBasiHO 3 2011 p. 3HaueHHs cepenHboi Temmeparypu y 2015 p.
36inpmmnocs 3 +8,3 °C mo +9,7 °C.

Puc. 2. Xmenvnuyvka AMC na kapmi

Puc. 3. 3minu memnepamypu nosimps (° C) na éucomi 2 M Had noéepxueio 3emii 6
M. Xmensnuyvkomy 3a pokamu (2011-2015 pp.)

Ilomo kimpKOCTI OMaiB, TO 3a HAIIMMU CIIOCTEPEKESHHSIMH 33 OCTaHHI JBa Po-
ku (2014-2015 pp.) 3a yac crioctepekeHHsI BOHH MaJi TeHAEHIII0 10 iCTOTHOTO 3MEH-
meHHs: Big 1298 mm y 2011 p. o 448 mm y 2015 p. llomo Temneparypu, BUSBICHO
JIesiKi Tieperiai, TOMY CIOCTepeKeHHS MOTPIOHO MPOIOBKUTH [UIsSl OTPUMaHHS OLTBII
BIpOTiHHUX pe3yNbTatTiB. TeHeHIlis 3MiHU KiJbKOCTI OMajiiB CBIUYUTH MPO iX iCTOTHE
3MEHIIEHHS], 1[0 Aa€ 3MOTY MPUUHATH sl XMeJbHUIIBKOTO BiIIOBiHE PillIeHHS.

SIKI10 3BepHYTHCS 3 METOI BH3HAYEHHS TEHJCHLIN Cy4acHOI 3MiHH KIiMaTy
10 Tipaiib Bigomoro Meteoposiora Ta kiimaronora C.I1. Xpomoga [7] mpo mociimkeH-

Hs 3MiH kiiMaty B XIX-XX cr., To rimore3a 3MiH Moxe OyTu Takoro: "KonuBaHHs
COHSTYHOI aKTUBHOCTI B 11-1iTHROMY i 80-JTITHROMY IMKIIAX MOXYTh TPU3BOAUTH 0
BUHHMKHEHHS [IMKJIIYHOCTI B IMPKYJALIT Ta KiiMari. MOXIHMBO, IO CIOJM MPUETHY-
I0ThCS 1 epioAnYHI 3MIHU MIBUAKOCTI 00epTaHHs 3eMili, 110 TPOXU 3MiHIOIOTh CHITY
Kopiomica. Boan ctBoprotots 250-miTHIN IMKI KiaiMaty. ToOTO cydacHe MOTeTITiHHS
MOJKHA PO3IJISIAATH SIK BiJIOBIAHAN [UKJI COHSYHOI aKTUBHOCTI, HA 3MiHY SIKOMY MO-
JKe TIPUIATH OLTBII XOJOAHUH TTepiof.

3a pe3yibTaTaMy MPOBEAEHOT0 aHaizy 3'SICOBaHO, IO B XMeEJIbHUIBKOMY
NpUCYTHI Maiike BCi KiIiMaTW4HI 3MiHHM, 110 BifOyBaloThCcs y cBiTi. Buxomsuu 3
LBOTO, MOTPIOHO Ha CHOTO/HI BXKUTH BIAMOBIIHUX 3aXO[iB LIOAO afamnTalii MicTa J10
KJIIMaTUYHUX 3MiH, SIKi JOLIJIBHO PO3pOOJISTH Ta 3[ifICHIOBATH Ha MiJICTaBi BceOiuHO-
ro aHajizy KJIIMaTH4HOI CUTyalil, 0 CKianacs, ajle i He BUKIIIOYaTH MOXIIUBICTh
JIeSIKOTO 3MEHIIIEHHsI TeMIIepaTypHUX MOKa3HKUKIB Y Mail0yTHBOMY.

3arajom, 3a JaHUMHM CIIOCTEPEKEeHb 3a OCTaHHI I'Th POKiB, JOLIJIBHO PEeKo-
MEHJIyBaTH BXKHTH B MiCTi XMeJIbHULBKOMY 3aXOMiB 10O 3MEHIICHHS IIKiITHBOT
Iii BUCOKMX TeMIepaTyp, OCOOIMBO B MepPioJ] YepBeHb-BepeCeHb, a TAKOXK Harpoma-
JDKEHHSI Ta palliOHaIbHOrO BHKOPUCTAHHS 3amaciB MpiCHOT BOAM SIK MUTHOTO, TaK i
TeXHIYHOTO MPHU3HAYEHHS IPOTATOM POKY.

Jlo OCHOBHMX TOTEHLIWHUX HETaTWBHUX HACIIJAKIB 3MiHU KIJIMaTy, IO MO-
JKYTh TIPOSIBJIATUCS Y MicTi XMeTbHHUIIBKOMY, Ha HaIIl TIOTJIsII, HAJIeXKaTh OUIBIIICTD 3
TaKUX, L0 € XapaKTepHUMH Juisi YKpaiHH, TOOTO: TEIJIOBHH CTpec; IiATOIICHHS;
3MEHIIICHHS LI Ta MOPYIIeHHs BHIOBOTO CKJIaay MiChKHX 3eJIeHHUX 30H; CTHXIiHHI
riIpOMETEOPOJIOTiuHI SIBUIIA; 3MEHINEHHsI KiTbKOCTI Ta MOTIPIIEHHS SIKOCTi MUTHOT
BOJIM; 3pOCTaHHS KIIBKOCTI iH(QEKIIIHNX 3aXBOPIOBAHb Ta alepriliHIUX MPOSIBIB.

3a mporHozaMu Ha HaiOmmkde MailOyTHe, Oarato pH3UKIB y MicTi, 10
MOB'sI3aHi 3 KJIIMaTUYHUMU (hakTopamu, OyIyTh TOCUIIOBATUCS, TIPOTE SIKIIO PO3PO-
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OWTH KOHKPETHHUl TUlaH 3axO[iB 3 ajanTaiii micta (3 ypaxyBaHHSIM 0COOIHMBOCTEM
MicTa Ta OYiKYyBaHUX KJIIMAaTHYHHUX 3MiH) Ta PeTENbHO peai3oByBaTH WOTO, TO Hera-
TUBHI HACJIJIKK MOXXHA MOM'SIKIIUTH Ta MiHiMi3yBaTH. Lle BUMarae BpaXxyBaHHS pe-
3yJIbTATIB OLIHIOBAHHS BPa3JUBOCTI MiCTa J0 HMOBIpHUX HACIIJAKIB 3MiHU KJIiMaTy
HiJ 9ac miaroToBKH I eHepalbHOro IUIaHy PO3BHUTKY MiCTa Ta CBOEYACHOI'O HOTO KO-
peryBaHHsI.
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Apmamonog B.b. AHa/IM3 KIUMaTHYeCKHX H3MeHeHHii B ropoae XmeJb-

HHUIKOM 3a nepuon 2011-2015 roast

Ilﬂ}l OomnpeacieHusl 9YyBCTBUTCIBHOCTH Tropoaa XMeHI)HI/IL[KOFO K U3MEHCHHUIO METEOPO-
JIOTHYECKHUX ITOKa3aTesel B yCﬂOBHﬂX FJ'IO6aJ'I]:HOFO HU3MCHCHMS KJIMMara, paCCMOTpeHbI JBa
OCHOBHBIX Q)aKTopa, KOTOpEBIE, HA HANI B3I, UMEIOT HaJ/I6OHLH_Iee BJIMSTHUE HA TOPOJ U €1r0
JKUTEJICH. HpOBC[[CH aHaJU3 KIMMaTHYECKUX M3MEHEHHUH B ropone Ha OCHOBAHMU II0Ka3aTe-
en TOI0OBBIX W3MEHEHUI TEMIIEPATYPHI BO3/IyXa U KOJUYIECTBA OCAJIKOB Ha NIPOTSHKEHUU I10C-
JICOHUX IISITH JICT. Ha ocHoBanuu ananmsa ONPEACTICHBI NOTEHINAJIbHO HETATUBHBIE TCHACH-
IIMU U3MCHCHUS KJIMMara B ropoae. HOHFOTOBJ’ICHLI COOTBCTCTBy}OHH/Ie Hpe[[J'IO)KeHHSI 110 BO3-
MOJKHBIM ITYTSAM YMEHBIICHUS HETaTUBHOI'O BIIMAHUS TEMIIEPATYPBI U KOJIMYECTBA OCAJIKOB Ha
Topoa u ero SKUTEJIEH.

Kmoueebte cJloséa: W3MECHCHHUEC KJIMMaTa, OCHOBHBIC IMOTCHIUAJIBHBIC HEraTUBHBIC I10C-
JIEACTBUS U3BMEHEHUS KiIMMaTa, TEMIIEpaTypa, KOJIM4eCTBO OCaIKOB, XMEHBHI/IHKI/IP‘I, IIJIaH ME-
PONPUSITHIA TI0 aaNTAIIMU FOPOJIA.

Artamonov B.B. The Analysis of Climate Changes of Khmelnitsky City
during the Period 2011-2015

To determine the sensitivity to a change in the city of Khmelnitsky meteorological para-
meters in the conditions of global climate change, two main factors have been considered,
which, in our opinion, have the greatest impact on the city and population. At the same time
we analysed the climate change in the city on the basis of indicators of annual air temperature
changes is the amount of rainfall over the past five years. On the ground of analysis the poten-
tially negative trends of climate change in the city have been identified. We prepared propo-
sals on possible ways to reduce the negative impact of temperature and precipitation of the
city and its inhabitants.

Keywords: climate change, the main potential negative effects of climate change, tem-
perature, rainfall, Khmelnitsky, action plan for city adaptation.
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KOHIEINIA CTBOPEHHA EKOBE3INIEYHUX MIHEPAJIbHO-
OPTAHIYHUX JOBPHUB I3 BUKOPUCTAHHAM AK CHPOBHUHH
BIAXOAIB BUPOBHULITBA TA MICHEBUX ITPUPOJHUX PECYPCIB

C.B. Bamm’, M.C. Manvosanuii’

HpOBeI[eHO aHaji3 MOXKIMBOCTEN CTBOPEHHS MiHCpaﬂBHO—OpFaHi‘IHHX I[OGPI/IB, J10 CKJ1a-
Iy SIKMX OyZyTh BXOAWTH TPaUIIiifHi Ta HETpaUIiiHiI MiHEpAIbHI CKJIQJIHUKH, a TAKOK Opra-
HiYHI pecypcH sSIK BUKOITHOTO ITOXOJDKEHHS, TaK i OTpUMaHi y mpoueci epepoOIeHHs BiIXo-
IIB CIIOKMBAHHS. 3allpOIIOHOBAHO KOHIICIIII0 CTBOPEHHS €KOOE3MeYHUX MiHepalbHO-Opra-
HIYHHUX JI0OPUB i3 BUKOPUCTAHHSM SIK CHPOBUHU BiJIXO/(iB BUPOOHHUIITBA Ta MiCIIEBHX IIPHPOJI-
HHUX pecypciB. 3alpollOHOBAHO TPH €Talld BUPINIEHHS IbOTO 3aBIAHHS], y Ipoleci sKux Oy-
IyTh MOCIIJOBHO BiAMpanbOBYBaTH CKJIAIH JOOPUB Ta OIIHIOBATH X arpoXiMivHy edeKTuB-
HICTB.

Kniouosi cnosa: minepanbHO-0OpraHiyHi JOOpUBa, MIiCIEBI IPUPOJIHI PeCypcH, BiAXOan
BHPOOHHUIITBA, arpoXiMiuHa e)eKTUBHICTS.

INocTanoBka mpoGieMH JocaiXKeHHs. Y 3BSI3KY i3 KypcoM yKpaiHCBKHX
TOBapOBHUPOOHHUKIB Ha iHTEHCH(]IKalil0 CUTLCHKOTOCIOAAPCHKOI0 BUPOOHMIITBA, aK-
TyaJbHUM 3aBIaHHSM € TiITPUMKa POJIOYOCTI BITYM3HSHMX YOPHO3EMIB Ha OCHOBI
3aKOHY MTOBEPHEHHS PEYOBHH y IPYHTH, 110 BinkpuB 0. JIi0iX, 3riHO 3 SKUM Yy IpyH-
TH MOTPIOHO MOBEPTATH €IEMEHTH JKUBIIEHHS B TOMY 00'eMi, sIKUi BUHECEHO i3 ypo-
xaeM [1]. Ha xanb, ue He 3aBxau BukoHyerbcs. Tak, y 2008 p. i3 rpyHTiB YKpainu
TINBKK 3 YPO’KaeM COHSIIHMKA BHHECEHO y JAitodill pedoBuHi 370 THc. T asorty,
175,5 Tuc. T docdopy Ta 741 Tuc. T Kaniro. A mig ypoxaii 2008 p. BHECEHO TiNbKH
65 trc. T MiHepanbHUX 100pHB [2]. OTxe, BUCOKI yposkai CilbCBKOIOCIIONapCHKUX
KyJIbTYp O0'€KTHBHO BHHOCSTH i3 TPYHTIB 3Ha4Hi KiJIbKOCTi €JIE€MEHTIB *KUBJICHHS i
3HIKYIOTh POIIOUICTh IPYHTIB. MiHepanbHi JOOpWBa, sIKi 3aCTOCOBYIO Ha Ied dac,
e He MOXKYTh KOMITEHCYBaTH BeCh CIIEKTP eJeMEeHTIB KUBIICHHS, SKi MTOTPiOHI IpyH-
TaMm: sSIK MakpoeseMeHTiB (a30T, dhocdop, Kaiiii), Tak i MiKpoeJIeMeHTIB (10 SIKMX Bif-
HOCSTH Iepeaycim Bce Zn, Mn, Mo, B, Co, Cu) [3].

AHaJi3 ocTaHHIX A0c/iIKeHb | myOuikaniii. TexHomoriuHi pilieHHs BUPOO-
HUKIB MiHEepaJbHUX TOOPHB 110,10 MOAN(IKYBaHHS TPaJULIHUX TYKiB OJIiro- Ta MiK-
poelieMeHTaMH JJal0Th 3MOT'Y TIOKPAIIUTH MiHepajibHe )KUBJIEHHS POCIIHH, ajle ITiJBU-
LIyIOTh BapTIiCTh CAMUX JOOPHUB i MOTPeOyIOTh BHECEHHSI B IPYHTH TaKOX Pi3HHUX CIie-
HialbHUX MiKpoJoOpuB Ta oprauiku [1, 3, 4]. OctanHiMu pokamMu B YKpaiHi HaMiTH-
JIach TeHJCHIIiS 10 3MEHIIEHHsI 00'€MiB TOBAPHOTrO TBapWHHMIITBA, 11O Ii/IBUIILYE Jie-
hinuT opraHivHUX HOOPHB, SKi BHOCSATH y IPYHTH, a BIAIIOBIIHO 1 3HMIKYE BMICT Ty-
Mycy B IPyHTaX, a B IIJCYMKYy — iX pomrodicts [5]. 3a manmmu nocmimkens JI1
"Cymepkmit depsxHAI MIHIIT" pecypc opraniuaumx modpuB CyMmcbKoi 001. y
2001 p. mir 3a0e3me4nTH OpHI 3eMIli PEerioHy B arpoxiMidyHMX 103ax Tiibku Ha 20-
25 %. IlepeBaXXHO MiHepalbHE JKUBICHHS POCIMH CHPUYUHSE 301IbLICHHS 3a0py-
HEHHSI HaBKOJIMILIHBOT'O CEPEIOBHIIA CIONYyKaMHU a30Ty. AJKe y 1IbOMY BHIIAIKy B

! nupekrop, cr. Hayk. criigp. C.B. Bakan, kaua. TexH. Hayk — JIT "Cymchknii epxH I MIHZ{ITT";
% nipop. M.C. ManboBauuii, 1-p Texn. nayk — HY "JIbBiBcbka nomitTexHixa"
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