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AGRICULTURE

BiinsiHue CPOKOB MOCEBA HA YPOKAMHOCTH NMIIEHULBI TBEPAOH
03MMO# B yCJI0BHsIX ceBepHOil CTenu

T. B. MeabHuK
https://doi.org/10.31174/SEND-NT2018-157VI17-01
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AnHoTaums. [IpuBeneHsl pe3yabTaThl H3YUSHHS BIMSHUS CPOKOB MOCEBA HA YPOXKAHHOCTH MIIEHHUIIBI TBEpAOH o3uMoi. CpoKkH 1mo-
ceBa PAacCMaTPHBAIOTCS B B3aUMOCBS3H C IPEAIICCTBEHHHMKAMU M YPOBHSMM MHHepajbHOro mutanus. Onucanel Haubonee sddex-
TUBHBIE MTPUEMBI (POPMUPOBAHUS ITOCEBOB MIIEHHUIBI TBEPAOH 03uMON copTa KOHTHHEHT. 3a To/Jbl UCIIBITAHUH YCTAaHOBIIEHBI ONTH-
MaJbHbIE CPOKH TOCEBa AJIs Pa3HOKAUECTBEHHBIX MIPEAIIECTBEHHIKOB B 3aBUCHMOCTH OT YPOBHS MUHEPAIbHOTO MUTAHUSL.
Knrouesnie cnosa: nuienuya meepoas o3umas, CpoKu nocesd, pocm u pazeumiie, nepesumMosKa, j1eMeHnsl CMPYKmypbl ypOodlCas,

YPOACATIHOCTD.

BBenenne. B CBfA3u C TOBBIIICHHBIMH TPeOOBaHUSAMU
NUICHULIB! TBEPJOU O3UMON K arpOKJIMMAaTUYECKUM YCIIO-
BHUSAM U HU3-3a HE HJCAJbHONH arpoTEeXHUKHU IUIOMAAb ee
MMOCEBOB B YKpanmHe He3HauuTeabHa. OCOOCHHOCTH BBI-
palIyBaHuS NIICHUIEI TBEPAOH 03UMOH CBA3aHBI C HEBHI-
COKHMMH TIOKa3aTeISIMU 3AMOCTOHKOCTH U XOJIOJOCTOUKO-
CTH, CPaBHHUTEJIBHO C MATKOU IMIICHUIICH, 1 HEOOXO0ANMO-
CTBIO B OOJIBIIEM KOJIMUYECTBE Biary [1, c. 54].

M3-3a BBICOKOH cTeKIOBUAHOCTH (10 70 %) 1 BBICOKO-
ro copepxkanus Oenka (1o 19 %), 9To maeT BO3MOKHOCTD
MIPOU3BOJUTH KPYIy M MAaKapOHHBIC H3ICIUS JIy4Ilero
KayecTBa, NMPOU3BOJACTBO 3€pHA MIIEHHUIBI TBEPIOH O3U-
MO MMeeT BBICOKYI0 KOHKYPEHTOCIIOCOOHOCTh U HKOHO-
MHUUECKYI0 3(QPEKTUBHOCTb, OCOOCHHO €CJIM YYUTHIBATH
ee IeUIMT HA PhIHKEe YKpauHsl [2].

KpaTknii 0630p nmydaukanuii mo teme. Paborsl 1o
CO3/IaHUIO TIICHWIHI TBEPAOH O3MMOW HAdYaIHCh CIle B
1915 rogy Ha be3eHUyKCKOW OMBITHON CTaHIMU (cerdac
Camapckas o6, P®), B 30-teie Toma Ha KpacHOomapckoii
ONBITHOM cTaHuuu, U yxe ¢ 1945 roga B BcecorosHom
HAYYHO-HCCIIEIOBATEIIHCKOM CEIIEKITMOHHO-
TCHETHYECKOM HHCTHTYTE B ropone Opecca, rae yxe 70
JIT OCHOBHBIM HAaINpaBJICHHEM CEJIEKIUU SBIAETCS IIO-
BBIIIIEHHE 3MMOCTOWKOCTH M 3aCyXOYCTOWYUBOCTH [3, C.
17]. Tlo coCTOSHMIO Ha CETOHS B HHCTUTYTE CO3IAHO PSI
BBICOKOTIPOYKTHBHBIX COPTOB IIIIIEHUIBI TBEPIOH O3H-
MO, KOTOpBIE MPAKTHYECKH HE YCTYMAIOT IO yPOXKaWHO-
CTH cOpTaM MSTKHX MMIeHUN. i1 HamuX WCIBITAaHHN
ObUT BBIOpaH BBEAEHHBIH B TOCYIAPCTBEHHBIH peecTp
COPTOB pacTeHUH COpPT MUIEHULBI TBEpIoi o3umon KoH-
THHEHT.

Heab. U3-3a kpailHe HE3HAUUTENBLHOTO pacnpoOCTpaHe-
HUS TBEPAOH O3MMOW MIICHUIIBI, TOCKOHAIBHBIX PEKO-
MEH/IAIlMil TPOU3BOJCTBY IO WX BBIPALIMBAHHIO B YCIIO-
BHAX ceBepHOH CTenu A0 CHMX MOpP HEJOCTAaTOYHO, IO3TO-
My IEJbI0 PabOTHl SBISETCA ONIPEAETICHHE OCHOBHBIX
TEXHOJIOTHYECKUX MPHUEMOB ITOBBIIMICHUS 3UMOCTOWKOCTH
U YPOXaWHOCTH MIIEHUIBI TBEPAON O3UMOM.

MarepuaJjnbl 1 MeToAbl. [lo€BbIE ONBITHI C U3YUEHUS
CPOKOB IOCEBAa Ha 3UMOCTOMKOCTh M IPOJYKTHBHOCTb
MIICHUIBI TBEPAOW O3MMOW OBUIM 3aJI0KEHBI OCEHBIO
2013 roma Ha ONBITHOM IoJsie JIHENPOMETPOBCKOTO rocy-
JIApCTBEHHOTO arpapHO-3’KOHOMHMYECKOTO YHHBEpPCHUTETa
Ha YepHO3eMe OOBIYHOM MaJIOTYMYCHOM CpPEIHECYTIHHU-

ctoM. MomHOCTh TymycoBoro ciost 75 cMm. Conepxkanue
rymyca (mo TrOpHHBIM) B BEpXHEHl 4YacTH T'yMycCOBO-
AKKyMYJISITHBHOTO Topu3oHTa craHoBuT 3,9-4,2 %. Co-
JepKaHue B BepxHeM cioe 1mouBsl (0-20 cM) nerkoruapo-
mu3yemoro a3ora (mo TropursIM u KoHOHOBOH) cocras-
nset 8,0-8,5 mr/100 T mouBsl, moaBMXHOTO (hocdopa (1o
Yupukosy) — 9,0-10,0 mr/100 r moYBEI OOMEHHOTO Kalvs
(o MacioBoit) — 14,0-15,0 mr/100 T OB

ITo nByX IpeALIECTBEHHUKAX — CTEPHEBOM U MApOBOM,
1 IBYX ypoBHAX ynoOpeHus — Pis u N3oPsoKao o mapy u
HEMHOT'O YBEJIMYEHHOM I10CJIe CTEPHEBOTO MPE/IIECTBEH-
Huka NisP1sKis 1 NeoPsoKgo cooTBETCTBEHHO, IIIIEHMIA
TBepJas 03UMasl BbICEBaJlaCchb B TpU cpoka. BecHoii mpo-
BOJMJIM TIOJKOPMKY aMMHUA4HON cenuTpoil B mo3e Nao.
ATrpoTexHUKa BbIpalllUBaHUs MIICHUIB! COOTBETCTBOBAJIA
30HAJIBHBIM PEKOMEHJAIMSIM. 3aueTHas IMJIOMagb ACIIsSH-
k1 30 M2, OBTOPHOCTH TpexkpaTHas. [IpoBeeHne onbiTa
MPOUCXOIUIIO 33 OOLICHPHHATON METOIUKOH [4].

Pe3yabraTsl U ux odcy:xaenue. [lorogHsie yciaoBus
ocenu 2013 roxa OpUIH ONATONIPHUATHBIC U POCTa U Pas3-
BUTHs pacTeHHH. OOWIbHBIE OCAaZKH OCCHBIO CO3/aln
ONITHUMAJIBHBIE YCIIOBHMSA JAJsI NPOpAacTaHusl CEeMsIH BCEX
CPOKOB TIOCEBa, PACTEHHUS BOILIM B 3UMY 3aKaJE€HHBIMH U
He mepepocmiMy. CIHIIKOM 3acyIIINBBIE yCIOBUS Je-
ToM 2014 roma M HEJOCTATOYHOE KOJIMYECTBO OCAIKOB B
OCEHHMH MEepHOJ MPUBEIH K HEJOCTATOUHOMY Pa3BUTHIO
pacTeHuii B MOMEHT OKOHYaHHUS OCEHHEHl BereTaluy,
0Ca/IKi TIPOLITM YK€ IOCJIE BHICEBA BCEX CPOKOB — 25
CEHTSIOPA, MOITOMY BPEMEHH JJIsI HAKOIUICHUS TUTACTHYe-
CKHX BELIECTB ObIIIO Mo, HO 3aTsDKHAS OCEHb U TIO3IHHUE
JIeKaOpbCKHE 3aMOPO3KH BCE K€ Jalli BO3MOXXHOCThH He-
TUTOXO TIOATOTOBUTCS K 3UMOBKE.

Ha MoMeHT yxoia B 3UMy COCTOSIHWE PacTeHHH 3aBH-
CeJI0 OT CpOKa IOCEBA M YPOBHS MHUHEPAIBLHOTO MUTAHUS
(tabmn. 1, 2). Ilpu paHHeM cpoke IoceBa pacTeHHs 00ia-
many OOJIbIIEH Maccoy, OOJIBIIMM KOJIMYECTBOM CTEOIeH
1 Y3J0BBIX KOpPHEH, YTO CBA3aHO ¢ OOJbIIEi CyMMOM -
(heKTUBHBIX TEMIEPATyp YTO MOIYIHIIN PACTEHUS PaHHUX
cpokoB mocesa [5, c. 90]. ['yOunHa 3ayeranus ysjia Ky-
LIEHUs KaK MOCIIe CTEPHEBOro, TaK M MOCJe Mapa, yBelH-
YyuBaiach K OoJiee Mo3HUM CPOKaM IOCEB, YTO 00yciIaB-
JIMBAETCs HU3KMMH TeMIlepaTypaMH BO3yXa.

[Tepe3nMoBKa pacTeHUH 3aBHCENa OT MOTOJHBIX YCIIO-
BUI OCEHHE-3UMHET0 nepuoja. Pactenus no3nHero cpoka

©IT. V. Meinyk 2018
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1oceBa CTaOMIIBHO JIy4YIlle 3MMOBAJIM HEXKEJM PaHHUE I10-
CEBBI, TO CBSI3aHO C TEM, YTO PACTEHUS MO3JHHUX CPOKOB
1oceBa BXOJAT B 3UMY MOJIOJBIMH, HE NEPEPOCIIUMH, C
MEHBIINM KOJMYECTBOM CBOOOJHOM BOIBI B KJETKaX,
KOoTOpasi Moryia 0 KpHUCTaITIM30BaThCsl B 3UMHHUN TIEPHO]L,
U MOBPEIUTh TKAHU PACTEHUN. A PACTEHUS PaHHUX CPO-
KOB IOCEBA MPH OIarONPHUATHBIX YCIOBUSIX CKIOHHBI K TTe-
pepacrtanuio [6, ¢.34], mosToMy HabIrOqaeTCs YeTKast TEH-
JICHIMS] YMEHBIICHNS KOJNYECTBA PACTEHHUH, KOTOPBIE TIe-
PE3UMOBAJIH Ha TIOCEBAX PAHHUX CPOKOB 1oceBa (Tabi. 3).

Ta6auna 1 — CocTosiHIE pacTEHMIA MIIICHAIBI TBEPIOU 03UMON
TIpU NPEKPALICHUH OCEHHEH BereTaluu 1ocie MapoBoro npej-
IIECTBEHHHKA, cpenHee 3a 2013-2014 rozma

Macca 100 Komruectso na I'my6una 3a-
Cpok BricoTta, | pacreHuH, IUT.
CyXHUX pac- JIeraHus y3ia
mnocesa M cM ., | y31OBBIX
TEHUH, T crebmneit .. | KyIieHuns, cM
KOpHel
YpoBeHb MUHEpaJIbHOTO IUTaHuUs - P1s
10.09 19,0 18,2 2,8 13 2,2
17.09 11,7 17,6 24 11 24
24.09 82 16,3 1,9 1,0 29
Yposenp MuHepansHoro nuranus - N3oPesoKao
10.09 21,2 19,2 3,0 15 2,2
17.09 13,6 17,8 2,5 14 2,6
24.09 9,7 16,5 2,2 1,0 2,8

Ta6auna 2 — CocTosHIE PaCTCHHIA MIIICHUIBI TBEPIONH 03UMOMN

Taxue rmoxaszaTeny Kak COCTOSIHHE PaCTCHHH BO BpeMs
yX0la B 3UMY M MX BBDKHBAE€MOCTh B 3UMHHUI IEpPHOJ
HaMHOT'O JIy4YIlle TIOCJIie Mapa HEXeNH I0Cie CTEPHEBOIO
MIPEALIECTBEHHUKA. Tak caMo Npu HOBBIIIEHHOM YPOBHE
MHUHEPAIBLHOTO IUTaHUs PacTeHUs ObUIN Oo0Jiee pa3BUTHI U
Jydlle Mepe3uMOBAIM, YeM NPH HU3KOM YpOBHE MHHE-
panpHOTO OfOecredueHus. ITo MOATBEpKAaeT 3 (heKTHB-
HOCTh COAJIaHCUPOBAHHOTO IIMTAHHS PACTCHUH IIICHUIIBI
TBepIoi o3uMoii 7, c. 255; 8, c. 271;]. ITocne crepHeBo-
ro NPEANICCTBCHHHKA CHTYalHs HWACHTHYHA TOH, YTO M
Hocie mapa, HO KOJMYECTBO IIEPE3NMOBABIINX PACTCHHI
HIDKE.

[Tocie mapoBoro mHpeAlIeCTBEHHHKA IPH BBIXOAE W3
3MMBI [TOKa3aTeIH MacChl, BEICOTHI PACTEHUH, KOJMUECTBA
crebineil ObUTM HECKONBKO OOJIblIe NMPU paHHEM CpOKe
roceBa. JTa pasHUIA MPOSBISIETCS CHIbHEES NPH HU3KOM
YPOBHE MUHEPAIBHOI'O UTaHUs (Ta0I. 4).

[Tocne cTepHEBOro NPEIIECTBEHHUKA KOJIMYECTBO
cTeOeif U HOBBIX Y3JIOBBIX KOpHEH ObutH OoJbplne mpu
moceBe 10 u 3 cenrs0ps (Tabm. 5). CiexyeT OTMETHTH
CIJIFHOE BIIMSIHHE CPOKOB IOCEBA IOCJIE Mapa Ha IToKa3a-
TENM Pa3BUTHS PACTCHHH, IOCIE CTEPHEBOIO Mpesie-
CTBCHHUKA pa3Inuunsd 6I)IJ'II/I MCHCC 3aMCTHBI

Ta6auna 4 — CocTosiHUE pacTEHHN MIICHUIIBI TBEPIOH 03UMO
MIPHU BO30OHOBIICHUH BETETAIMHU TTOCIIE MAPOBOTO MPE/IIECCTBEH-
HUKa, cpeanee 3a 2014-2015 roga

HPH NPEKPaLICHUH OCCHHEH BEreTaluy Moclie CTEPHEBOTO Macca 100 KomuuectBo| KoNHYecTBO
TIpeIecTBEHHMKA, cpeanee 3a 2013-2014 rosa Cpox CYXHX pac- Beicora, cTeOrell, | HOBBIX y3TOBBIX
Macea 100 KonnuecTBo Ha I'my6una rocesa TeHHi, T o™ IIT. KOpHeH, IIT.
Cpoxk CyXHX pac- Beicora,| pacrenny, mT. 3ajleranus YpoBeHb MUHEPAJILHOTO NUTaHUs - P15
mOCeBa| | huii ¢ OM | L eGeq [Y3IOBBIX | y3Ta Kyme- 10.09 34,6 23,0 4,0 2,0
KOpHEH HUA, CM 17.09 274 214 3.7 1,6
VYpoBeHb MUHEpaNIbHOTO mUTaHUA - N15P15Ki15 24.09 23,3 18,8 2.9 1.4
3.09 141 154 23 11 18 Yposens MmunepanbHoro muranms - N3oPeoKao
10.09 10,7 15,1 1,8 0,9 2,0 10.09 35,6 23,2 3,9 1,9
17.09 8,6 147 | 18 0.9 21 1709 246 22,6 3,6 17
Yposenb MuHepansHoro nutanus - N3oPsoKao 24.09 20,3 20,9 3,2 1,7
3.09 17,1 16,7 25 11 1,6
10.09 14,8 16,2 2,4 1,1 1,7 Tab6auua 5 — CocTosiHuE paCTeHUH MIIEHHUIIBI TBEPAOH 03UMOI
17.09 12,3 15,2 2,1 0,8 1,7 MpH BO30OHOBICHUH BETETAIIMHU MOCIE CTEPHEBOTO MPE/IIIIe-
CTBEHHHKa, cpenHee 3a 2014-2015 roga
BaxxapiM (hakTopoM Xopormield Mepe3uMOBKH SBISIETCS Cpox Macca 100 Bhicora Kommuecteo| Kommuectso
YBEJIMUEHHUE 3aJIeraHus y3ia KyueHus. Pacrenus no3aHe- HOI:C)eBa CyXHX pac- oM | crebneil, | HOBBIX y3JIOBBIX
ro Ccpoka moceBa (OPMHUPOBAIM y3€l KyIIEHHS B Ha TCHHUH, T IIIT. KOpHEH, IIT.
OoublleH TTyOUMHE U3-3a YMEHBIIEHUS TEMIIEPATyphl BO3- Yposenb munepanbuoro nutanus - NisP1sKas
JlyXa, 4TO JaeT BO3MOXHOCTb PACTEHUSM JIy4lle MepeHo- 3.09 27,5 218 2,9 14
CUTh Pl HEOIArONpPUITHBIX (HaKTOPOB 3UMHETO MEPHO/IA. 10.09 22,3 21,3 2,9 15
17.09 19,8 20,1 25 13
Ta6auna 3 — [Iepe3nMoBKa pacTeHUIT MIIICHAULIBI TBEPIOH 03H- Yposens MuHepansHoro mutaHus - N3oPesoKao
MOU B 3aBHCHMOCTH OT CPOKa, cpeanee 3a 2014-2015 rozma 3.09 34,1 22,4 3,3 1,8
Cpox KonnuectBo nepe- KonmuectBo nepe- 10.09 34,9 22,7 3,5 2,0
Hocega| 3MOBABIIIX pac- Cpok moceBa| 3MMOBABIIHX pac- 17.09 28,7 20,8 2,9 2,0

TeHUH, % TeHHi, %
ITapoBoii mpeaIecTBEHHUK

ypOBeHL MUHEPAIBHOT'O ypOBeHI) MUHEPAJIBHOI'O NUTAHUST

nuTanus - Pis - N3oPsoKao
10.09 81,4 10.09 83,6
17.09 81,3 17.09 87,7
24.09 86,3 24.09 86,3

CrepHeBOH IpeIIeCTBeHHIK
VYpoBeHb MUHEPAIBHOTO | YPOBEHb MUHEPAITEHOTO MTUTaHUS

rmuranus - N1sP1sKis - N3oPsoKao
3.09 69,6 3.09 72,7
10.09 76,0 10.09 83,0
17.09 80,6 17.09 84,1

B moceBax mo mapy Ha MOBBIIIEHHOM YPOBHE MHHE-
PaJIBHOTO MUTAHUS JIy4IINE MOKA3aTeNH CTPYKTYpPhl Ypo-
Kasl MPUHAJUIeKAIN PacTeHUSIM CpoKa rocesa 17 ceHrs10-
Ps — OHM UMEIOT OTHOCUTEIIBHO BBICOKYIO MPOJYKTUBHYIO
KyCTHCTOCTh M Ooubinyto Maccy 1000 3epeH, uTo 00Bsic-
HsIETCs BBINAJICHUE PACTEHUI PaHHETO cpoka mocesa. [Ipu
HEBBICOKOM YPOBHE MMHEPAJIBLHOTO MHUTAHMS OOJIBIINH-
CTBO ITOKa3aTeJel 3JIEMEHTOB CTPYKTYpPBI ypoxas TakkKe
OBLTM TY4YIIMMHU Ha TioceBax 17 ceHtsOps (Tadu. 6).

ITocne cTepHEBOTO MpEAIIECTBEHHWKA IPH HU3KOM
YPOBHE MUHEPAILHOTO NMHUTAHWUS PACTEHUsS MO3IHUX CPO-
KOB HMEJIM 3HAYUTEIBHO XYK€ TNMPOAYKTUBHYIO KYyCTH-
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CTOCTh, OYE€Hb HU3KYI0O Maccy 3€pHa C Kojoca U Maccy
1000 3epen. OnTUManbHBIM COBMEIIEHUEM BCEX YCIOBHI
BBIPALMBAHUS NIPUHAUIEKHUT CPOKY roceBa 17 ceHTsops,

re HaXOSITCsl B HAMTYYIIEM COOTHOLICHHU BCE DJIEMCH-
THI yposkast (Tabiu. 7)

Tabauua 6 — DJIeMEHTbI CTPYKTYPBI YPOXKasi pacTeHHI MIISHHI[BI TBEPIOH 03UMOi 1o napy, cpeanee 3a 2014-2015 rona

KomuuectBo | KonmuectBo npoayx- Macca Macca
Cpok . N [IponyxTuBHas
pacTteHuii Ha | | THBHBIX cTebiel Ha 1 3eprac | 1000 3e-
nocesa 5 2 KyCTHCTOCTb
M?, IIT. M, IIT. KOJIOCa, T | PpeH, T
YpoBeHp MuHepanbHOTO muTaHus - P1s + Nao
10.09 182 507 29 1,11 47,0
17.09 231 571 24 1,12 56,5
24.09 306 520 1,7 1,06 52,1
Yposens MuHepansHoro rutaHus - N3oPesoKao + Nao
10.09 205 610 3,8 1,05 51,0
17.09 157 556 29 1,13 47,8
24.09 217 504 2,3 1,51 46,6

Ta6auna 7 — DeMeHTHI CTPYKTYPBI ypoiKasi paCTeHHH MILICHUIIB TBEPIOH 03UMOH TOCIIE CTEPHEBOTO NMPEALICCTBEHHUKA, CpeiHEee

3a 2014-2015 rona

KomugectBo | KonmnuectBo nmponyk- Macca Macca
Cpok . . IIponyxTrBHAs
pacTteHuii Ha 1 | THBHBIX cTebnel Ha 1 3epHac | 1000 3e-
nocesa 5 2 KyCTHUCTOCTb
M?, IIT. M, IIT. KOJIOCa, T | peH, T
Yposens MuHepansHoro nutanus - NisP1sKis + Nao
10.09 296 474 1,67 0,93 43,0
17.09 302 436 1,45 0,93 42,1
24.09 244 265 1,09 0,91 48,7
Yposens MuHepansHoro nutanus - N3oPesoKao + Nao
10.09 202 491 2,46 1,01 49,4
17.09 263 477 1,79 1,03 48,3
24.09 377 281 0,75 0,85 46,5

[Tocne cTepHEBOro mMpeIIeCTBEHHUKA OTMEYEHO 3Ha-
YUTCJIIBHOC YMCHBUIICHUC ypo>1<a171H00T1/1 B CpaBHCHHUU C
JIEJITHKaMU TI0CJIe MapoBOro MPEAIeCTBEHHNKA (Tab. 8),
IIPU MEHBILIEM YPOBHE MUHEPAIBHOTO MUTAHUs OOJbLIAs

Tadauua 8 — YpoxaiiHOCTh NIICHHUIIBI TBE

ypOKaitHOCTh (popMupoBanacs npu nocese 10 ceHTSIOPs.
Ha yBenuyeHOM ypOBHE MHHEpAIBLHOTO OOECHICUCHHUS
YPOXKaWHOCTh MIICHUIIBI TBEPJOH 03UMOI Obla HAaUBBIC-
mreit mpu nocese 10 u 17 ceHTAOpsI.

poit o3umoii, cpennee 3a 2014-2015 poku

YpokaitHOCTB, T/Ta

YposkaiiHOCTB, T/Ta

Cpoxmocesa 00T o015 | cpemce

Cpox mocesa 2014 | 2015 |cpez[Hee

[TapoBoil npennIecTBEHHUK

YpoBens MuHepansHoOro nutanust - Pis + N3o

Yposenb MuHepanbpHoro nutanus - NaoPsoKao + Nao

10.09 6,60 4,95 5,78 10.09 7,05 5,35 6,20
17.09 6,37 5,07 5,72 17.09 6,94 5,23 6,09
24.09 591 4,77 5,34 24.09 7,75 5,02 6,38

HCPos mo omeity B 2014r — 0,29, B 2015r - 0,19

CrepHeBOil peIecCTBeHHUK

YposeHp MunepaspHoro nutanus - NisP1sKis + Nao

Yposenb MutepanbpHoro nutanus - NaoPsoKao + Nao

3.09 4,19 2,14 3,16 3.09 4,69 2,56 3,62
10.09 4,52 4,27 4,40 10.09 5,16 4,58 4,87
17.09 5,24 2,36 3,80 17.09 6,04 3,63 4,83

HCPos mo omeity B 2014r — 0,22, 8 2015r - 0,18

IIpu MeHBIIEM YpPOBHE MHHEPAIBHOTO HMHUTAHUS YpO-
JKalHOCTh TIILIEHUIbl TBEPAON O3MMOH IIOCJIE MapOBOIO
npeaniecTBeHHNKa Hanboubineil Obuta npu mocee 10 u
17 centsiOps. IloBeImeHne ypoBHS MHHEPAJIHHOTO MUTA-
HUsI 00€CTIeUurBalIoO MPUPOCT ypokaiHoCTH 3epHa Ha 0,37
— 0,42 T1/ra pu WepBBHIX ABYX CpOKax rmocesa, U Ha 1,04
T/ra py nocienHeM. [Ipy BBICOKOM ypOBHE MUHEPaJIbHO-
ro muranus B 2014 roxy HanOonblias yposKaiHOCTb 3€p-
Ha GopMHUpOBaNach IpH MO3IHEM CPOKe 1oceBa, a B 2015
I TIEPBBIX IBYX

BeiBoabl: lcxons u3 ABYXJICTHHX [JaHHBIX MOXHO
cAenaTb MpeJBapUTENIbHBIE BBIBOJABI KacaTelbHO CPOKOB
1oceBa MIIEHUIIBI TBEPAOU 03MMOM B YCIOBUSIX CEBEPHOM
Crenn YKpauHbI:

1. Ilocne mapoBOTrO MpEANIECTBEHHUKA U HEBBICOKOTO
YPOBHSI MUHEPAJIBHOTO IHTAHUS MPAKTUUECKH OJMHAKO-
BYIO YPOKaifHOCTh MOJYYHJIM Ha JIENSIHKAaX CPOKOB IOCe-
Ba 10 u 17 centsa6ps. Ha moBbllIeHHOM ypOBHE MHUHE-
paIbHOTO MUTAHUS HAWUBBICIIAS YPOXKaitHOCTH (HOPMHPO-
Bajach Ipu nocese 24 ceHTAOPS.

2. Ilocne crepHEBOTO INpeIECTBEHHUKA NMPU HU3KOM
YPOBHE MHHEPaJIbHOTO MUTAHMS JIydllash ypo)kailHOCTh
6bu1a chopmupoBana mpu nocese 10 cenrsiopst. Ha Brico-
KOM YypOBHE MHUHEpAJIBHOIO NHTaHWS HauOonbIIas W
MIPAaKTHYECKH OAMHAKOBasl ypOKalHOCTh c(hOpMHPOBa-
nack ipu nocese 10 n 17 ceHTs0ps.
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The influence of the seed time on the durum wheat yield in the conditions of the northern Steppe
T. V. Melnyk
Abstract. There are provided results of studying of influence of the seed time on the durum wheat yield. Seed time is being
considered in conjunction with preceding crops and mineral status. The most effective measures to form durum wheat plantings of
the sort Continent are described here. During the years of studying, the stipulated optimal terms of seed for the diverse preceding
crops are being stated depending on mineral status. In the article presents results for two years of research. For the moment of termi-
nation of autumn growth during the early seed time, the plants had larger mass, quantity of footstalks and crown roots. It is connected
with more effective temperature that plants of early seed time obtained. The plants of the late seed time passed the winter better that
is predominantly connected with depth of root bedding, because of the lower air temperature and younger plants. It is necessary to
state the better capacity for survival under the lying fallow forecrop than under the stubble drilling. The best correlation of the crop
structure elements had the plants of September 17 — they had rather high efficient tilling capacity and more weight (1000 grains) that
is connected with a plant extinction of the early seed time. After the stubble drilling, the plants had much worse indicators of wheat
structure, but the best conjunction showed the plants of September 17. After the lying fallow forecrop and low mineral status, we
obtained almost the same grain yield under the seed time of September 10 and 17. Under the increased mineral status the better yield
was during the seed time of September, 24. Under the stubble drilling, the better grain yield was obtained under the seed time of Sep-
tember 10 in conditions of low mineral status. Simultaneously with increased mineral status, better and almost the same grain yield
formed under the second and third seed time (September 10 and 17).

Keywords: durum wheat yield, seed time, growth and development, overwintering, yield structure elements, yield crop.
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AHHOTanmsi. PaccMOTpeHBl BONIPOCH OCTPOSHHS U BepUPHUKALIMHM MOJENCH MHOTOATAXXHBIX 3[aHHH, CEHCMUYECKUX BO3AECHCTBUI
IIPU MIPOEKTUPOBAHUM M SKCITyaTallul OTBETCTBEHHBIX coopyxkeHHH B OmecckoM perHoHe W B YkpauHe. [IpuBeneHsl 3HaueHUs
MIPUpAIIEHUs THTCHCUBHOCTU U MPOBE/ICHbI YHCICHHbBIE YKCIIEPIMEHTHI MTO3BOJISIONINE YCTAHOBUTD BIMSHHUE BOJIHOBBIX NPOIIECCOB B
TpyHTaX Ha PEaKnuIo 37aHus (COOPYKEHNUs) KaK e€IUHOH NMPOCTPAHCTBEHHOW CHCTEMBI IIPH yYeTe BIHMSHHS IPYHTOBBIX YCIOBHI Ha
IUTONIAIKE TIPOSKTUPYEMOTO CTPOMTEINIBCTBA, TTO3BOJIIIOIINX JTOOUTHCS CYIIECTBEHHOTO YACIICBICHUS CEHCMOCTOWKOTO CTPOUTENb-

CTBa 3a CUET ONITHUMAJIBHOI'O BBIﬁOpa KOHCTPYKTUBHBIX peIHeHI/Iﬁ.

Knrouesvie cnosa: celicmuueckue 60306120”18“}1, VA3ZBUMOCHb, MHO209MAJNCHbLE 3()aHuﬂ, KoMnbsiomepHoe MOO@JIMPOG‘(IHM& noiie yckope-

HUll, PE30HAHC

Beenenne. Ha ypoBHe EBpocoro3a ycTaHaBIMBaroTCs
TpeOOBaHNS K IIPOCKTUPOBAHUIO CTPOMUTENBHBIX KOH-
cTpykuun. TpeGoBaHMsT 0€30MACHOCTH M OJTHOBPEMEHHOE
CTPEMJICHUE K YJEIIEBICHUIO 3/JaHUIl U COOPYXKEHUH I10-
POKAAIOT MpOOIeMy, KOTOpas BBIABUTaeTCs Ha MepeIHHH
IUTaH B CBA3HM C BBICOKMMHU TEMIIaMH POCTa CTPOHTENb-
CTBa. B cOBpeMeHHBIX TOpo/ax Iie pe3Ko yBeIHMYUBaeTCs
TEXHOT€HHAasi Harpy3ka Ha CTPOUTENbHbIE OOBEKTHI JIO-
cToBepHasi MHGOPMAILHSI O BEJMYUHE YSI3BUMOCTH COOPY-
JKEHU M YpPOBHE CEHCMUYECKOM ONAcCHOCTH SIBISIETCS
HEOOXOANMBIM YCIIOBHEM YCTOHYMBOTO Pa3BUTHS.

Bomnpocsl obecrieueHnst 0€30MacCHOCTH CTPOHUTEIBHBIX
IIPOEKTOB SBJIETCS B HACTOSINEE BpeMs OJHUMH U3
HanOoee akTyalbHBIX M BaKHEHIINMX 3amad B oOmactu
HaIMOHAJIBHON 0€30acHOCTH.

Kpartkuii 0630p nydaukanuu. MHOTHUMHE HCCIIeI0Ba-
TENSIMHU TPU aHAJHM3€ CHIBHBIX 3eMIICTPSACCHHUH 3adUKCH-
POBAJIH CIEAYIOIINE Pa3pyIICHUS: OOPYIIEHU TOPIOBBIX
yacTel 37aHui; NPEUMYILIECTBEHHO, BEPXHHUX ITaxKel,
CABHUT TMONEPEYHBIX CTEH B BEPTUKAJIBHOH IUIOCKOCTH
OTHOCHTEINIBHO JPYT Apyra U pa3pylIeHUe NepeKphITHI U3
CBOEH IUIOCKOCTH; PAa3pyLICHHsS U MOBPEKICHHS 3JaHHH
IIPH COBMAJCHUM NEPUOJOB BHEIIHETO BO3ICHCTBUS U
NIEpHO/IOB COOCTBEHHBIX KOJEOaHWH (SBJIEHHE pPE30HaH-
ca); OMPOKUABIBAHUE 3/1aHUH NPH CEHCMUUECKHUX BO3/EH-
CTBUSIX U IpyTHe.

CoBpeMeHHbIE MHOTOITa)KHBIE NPOTSHKEHHBIE 3TaHUSI
MIPECTABILIIOT COO0H AMHAMHYECKHE CHCTEMBI OOIBIION
pPa3MEpHOCTH C COTHAMH THICSY HEM3BECTHBIX B pa3pe-
IIafonmx ypaBHeHMsX. [Ipn pa3zpaboTke Mopenen mpuxo-
JUTCSA UITH Ha KOMIIPOMHCC MEXIY JOCTATOYHO TOJTHBIM
U aJ€KBaTHBIM HMX ONUCAHHMEM U PEATbHBIMH BO3MOXKHO-
CTSIMM COBMECTHOM pealn3aliy MOAeIeH ¢ HCIOIb30Ba-
HUEM COBPEMEHHOW BBIYMCIMTENbHOM TexHuku. Ilpu
INPUMEHUH  JETAJIU3UPOBAHHONM  KOHEUHO-3JIEMEHTHOU
ANMpOKCUMalUKM TPEXMEPHON MOJENH 3]1aHHsl, TO BO3HU-
KaloT TPYAHOCTU ONMCAaHUs MOJENed MaTepuala, Harpy-
KEHHS W Pa3pylIeHHus IMPH HCIOIH30BAHUN HTEPAIHOH-
HBIX METOJIOB TIPUBENEHUS HEYIPYTWX 3agad K YIpy-
rum[1, ¢.107-113].

Heas. Co3nanne pacyeTHBIX MOJIENEH MHOTO3TaKHBIX

3MAaHAI W METOABI MX pacyeTa, YTOUYHEHHE YPOBHS Ce-
CMHYECKOH omacHOcTH B OJECCKOM pPETHOHE W BIMSIHUS
MECTHBIX TPYHTOBBIX YCIIOBHII Ha BEJIMUMHY CEHCMHUE-
CKHMX BO3JCHCTBHIH.

Matepuanbsl 1 MeToAbl. Accoumanus YKpanHCKOTO
CEICMOCTOMKOr0 CTPOMUTEILCTBA COBMECTHO C HHCTUTY-
ToM reodusuxu um. C.1. Cy66otuna HAHY ¢ 2008 roxa
co3nand mepBylo B Tropoxe Opjecce ceHCMOCTaHLUIO
«Opeca-Micto», KkoTopas ycraHoBieHa B OpgecckoMm
HamumonansHOM MOpCKOM yHHBepcuTeTe.  Torma xe
Hayatbl paboThl MO CEHCMUYECKOMY MHUKPOPalOHUpPOBa-
HUIO. OTU pabOoThl MO3BOJMIM YTOUYHHUTH CEHCMUYECKYIO
onacHOCTh OJIECCKOTO perHoHa M pa3paboTaTh YTOYHEH-
HbIE MOJIETIM CEMCMUYECKUX BO3JAEHCTBUM IJIsI MPOEKTH-
POBaHUsI OTBETCTBCHHBIX 3/IAHUI M COOPYKEHHIA[2].

Pe3yabTaThl U UX 00CyxkIeHHs. 3a TOCIECAHUE TOIBI
JUIL TIOBBIIICHHS OE€30MacHOCTH JKCIUTyaTallid OTBeT-
CTBEHHBIX KOHCTPYKIMHA TMOJYYHMJIO pAa3BUTHE HOBOE
HalpaBJIeHHE HEMPEPBIBHOTO KOHTPOJSA 332 COCTOSHHEM
HanOoJiee Harpy»KEHHBIX IEMEHTOB, OTKa3 KOTOPBIX CIO-
coOeH BbI3BaTh HEraTUBHbIE HociencTBus. PazpabarbiBa-
IOTCSl CTIELHabHBIE CHUCTEMBl MOHHTOPHHTA COCTOSIHHUS
KOHCTPYKIUI, KOTOpbIE TO3BOJIAIOT OIEHMBATh, KaK pe-
aJbHOE HanpsKeHo-7e(popMHUPOBaHHOE COCTOSIHHE
(HampuMep, TpH 3eMJIETPSCEHMAX), TaK U JAErpaganuio
TPOYHOCTH IIEMEHTOB KOHCTPYKumii[3, €.6-21]. TBopue-
CKHUM KOJIJICKTHBOM IIPOBEACHBI AMHAMHYECKHE HCIIBITA-
HUA psiga 00beKTOB: 24-X aTakHOe 31aHue B T. Onecce 110
yi. I'mymiko, 4; 24-x sTaxkHoe 31anue B r. Onecce Mo yiI.
Opannysckuii bynsBap, 24; rpyHTOBas IUIOTHHA B MIT
Csertioe.

HeobxoanmocTh ydeta COBMECTHOH pabOTHI 31aHUs 1
OCHOBAaHHMs TIPHUBEJIO K pa3pabOTKe pa3IMuHBIX Moeien
CBaifHOro ocHoBaHMs. B HacTosIee BpeMs OT MOJEIHPO-
BaHUS CBail C MOMOIIBIO OJHOY3JOBBIX YHNPYTUX JJI€MEH-
TOB HaOJIO/AeTCs mepexo] K 0ojiee peaJucTHIHOMY MO-
nenupoBanuio. Ha pucynke 1 nperncrasieHo 1Ba npuMepa
MOJIENMPOBaHUs CBal.

MopenupoBanne cBau crepkHeBeIMH KD; TpyHTa -
onHoy3noBeiMu KD (puc. 2a).
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HauanbHbIe jxecTKOCTH 0HOY3IOBBIX KD monouparot-
cs 1Mo (PU3UYCCKUM XapPAKTCPUCTHKAM TPYHTOB H B MPO-
LIeCCe pacyeTa YTOUHSIOTCS C MCIIOJIb30BaHUEM HTepalu-
OHHOM MPOIETYPHI.

MonenupoBanue cBau cTepkHeBbIMH KD; rpyHTa —
ooweMubIiME KD (puc. 20).

dusnyeckrue XapakTepUCTHKU 00beMHBIX KD momou-
paroTcs o GU3HYECKUM XapaKTePUCTHKAM IPYHTA.

JIOCTOMHCTBA 3THX MOJICIIH:

- BO3MOXXHOCTh y4eTa M3MEHEHHsI CBOMCTB TPYHTa IO
TIIyOHHE;

- BO3MOXHOCTh MOJTydeHUs 3mtop M u Q [yis cBawu.

MonenupoBaTh TPYHTOBOEC OCHOBAHHE MOXKHO JIFOOBIM
Ccroco0OM, KOTOPBIHA TO3BOJIIET BBIIOIHHUTH TPCOOBAHUS
JIEHCTBYIOINX HOPMATHUBHBIX TOKYMCHTOB.

N

7

a)

Pucynok 1 (a) MonemupoBanue cBau cTep:kHeBbIMH KO; TpyHT
- ogHOY350BeIMU KDj; (6) MoienupoBaHue cBau CTEPKHEBBIMU
K9; rpyHT — 06B5eMHBIME KD.

6)

Bimsuue ydera cBaifHOro (yHIamMeHTa Ha NEpHOJBI
COOCTBEHHBIX KOJICOAHMI 37aHHs NPEICTaBICHO Ha PH-
cyHKe 2 u 3.

Pucynok 2 CoGcTBeHHBIE (OPMBI KOJIeOaHMI )KECTKO 3alleM-
nenHoro 3manusa. T1=2,75¢c; T2=1,48¢c; T3=1,27c.

Pucynok 3 Cob6cTBeHHBIe HOPMBI KOJIeOaHUI 30aHUS CO CBasi-
mu. T1=3,62¢c; T2=2,72¢; T3=1,89c.

T'opox Opecca siBngeTCsl O4eHb MPUBJIEKATEIHHBIM Me-
CTOM JUIS HMHBECTHUIMHA B CTPOWTENBHYIO HHIYCTPHIO,
0COOEHHO paiioHBI, HEMOCPEICTBEHHO IPHIIETAIoNINe K
Mopio. C y4eToM IOCTaTOYHO BBICOKOH CTOMMOCTH 3€-
MEJbHBIX YYaCTKOB 3aKa3UUKH CTPOUTEJILCTBA CTAPAKOTCS
MaKCHUMaJIbHO UX HMCIOJb30BaTh, YBEJIUYUBAsI 3TAKHOCTh
BO3BOJIUMBIX 37aHui. OHAKO 3/1ech UMeeTcs psin (pakro-
POB, YCIOXHSIOIIUX MPOEKTHUPOBAHHE U CTPOUTEIHCTBO
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3MaHMi TOBBIMIEHHOW STakHOCTH. K TakuM ¢akropam
OTHOCSITCSI OJIM3KO PacIoIOKEHHbBIE pa3IoMbl, celcMuye-
CKasl ONAacHOCTb, HEOJArompusATHbIE T'€0JIOTHYECKHE
ycnoBus (rpynTsl 111 — IV kateropuu no ceficMuyeckumM
CBOMCTBaM), TIIOJ3eMHbIE BbIpaOOTKM  (KaTakoMOBbI),
OTIOJI3HEBBIE CKJIOHBI, HAJIUYUE BBICOKOIO YPOBHS I'PYH-
TOBBIX BOJ (IOATOIIEHHE TeppUTOpun)[5].

Nsyuenue pacrpenenieHusl MO0 TEPPUTOPUU Y KpaAUHBI
MHTEHCUBHOCTU CEMCMHUYECKUX MPOSBIECHUN NIPU pa3ivy-
HBIX 3€MJIETPSICEHUSX [TO3BOJIMIIO COCTABUTH Ul HEE Kap-
ThI 001IEr0 ceficMuueckoro paiionuposanus (OCP-2004),
KOTOpBIE SBISIOTCS HEOTHEMIIEMOM COCTaBHOI YacThIO
I'ocynapcTBEHHBIX CTPOUTENBHBIX HOPM.

[Tokazannas na kaptax OCP MHTEHCHBHOCTH ceficMU-
YecKUX BO3AEHCTBUM oTHOcuTcs Kk rpyHTtam II-if karero-
puM No ceicMUUecKuM cBoiicTBaM. B To e Bpems, pe-
aJIbHBIE CTPOUTENbHbIE IUIOMAAKM MOTYT IOICTUNATHCS
TpyHTaMH JIpyrux Kareropuid. JIOKalbHBIE TPYHTOBBIE
YCIIOBHSI CITOCOOHBI CYIIECTBEHHO OCIa0UTh, MITH YCUIIUTD
pPacUeTHYI0 CEWCMUYECKYI0 HMHTEHCUBHOCTb CTPOUTEINb-
HBIX IUIOIIAJOK. YUYeT BJIMSHMS JOKAJIBHBIX TPYHTOBBIX
YCIOBUH OCYILIECTBIISIETCA C NOMOIIbIO CEHCMHUYECKOIO
MukpopaionupoBanuio (CMP) cTpouTenbHbIX IUTONIA-
JIOK.

B ycnoBusax Opecckoro permoHa UCHOIB3YETCS KOM-
mwiekc pabot mo CMP cTpoHTeNbHBIX MIIOIMIAJO0K, BKIIO-
YaIKUA METOAbl WHKEHEPHO-T€OJIOTHYECKUX aHaJIOTuH,
CEeHCMHMUYECKUX KECTKOCTEW U PErUCTPallud MUKPOCEUCM.
s mpencTaBUTENBHOTO pacdyeTa CUHTETUYECKUX aKce-
JIeporpaMm, MOAEITUPYIOLUINX CEMCMUYECKOE BO3ACHCTBHE
Ha 3JaHHE, WCIONB3yeTcs WH(POPMAIUSI 10 BCEM TPEM
METO/aM.

Otu paboThl MPU3BaHBI HE TOJBKO OMPEACIHTH 3HAYE-
Hue npupauieHust Al 3a cueT BIMSIHUS TPYHTOBBIX YCJIO-
BUM Ha miomaake. BaxxHOCTh MOMy4YEHHs] yKa3aHHBIX
JAHHBIX OTPEAEISICTCS BO3MOXKHOCTBIO CYIIECTBEHHOIO
YACIIEBICHUSI CEMCMOCTOMKOIO CTPOMUTENbCTBA 3a CUET
OINITUMAJILHOTO BBIOOpa KOHCTPYKTHUBHBIX PEIICHHH, 1103~
BOJIIOIIMX M30€XaTh COBMAJIEHHS NPeoOIafaonmx Ya-
CTOT, COOTBETCTBYIOLINX ITMKOBBIM YCKOPEHHUSIM B Cei-
CMHUYECKHX BOJHAX, PE30HAHCHBIX YacCTOT IOACTHIIAIO-
el TPYHTOBOM TONIM U COOCTBEHHBIX YaCTOT IPOCKTH-
pyemMoro 31aHus (COOPYKECHHUS).

BrIBOABI.

1. CelicMOCTOHKOCTh 3[aHWA B 3HAYUTEIHHON Mepe
3aBHCHUT OT WX KOHQHUTYpaIliH, PACTIONOXCHUS W THIIA
KOHCTPYKTUBHBIX 3JIEMEHTOB. MH(popManums, nMeroascs
B 3TOH 00JacTH HCCIEOBAaHUHM, HOCHT 3MITUPUYECCKHUI
XapakTep. Y4eT MpOoCTPaHCTBEHHOW pabOThl COOPYKEHUH
1 KOHEYHOH CKOPOCTH IPOXOKIAEHUS CEMCMUYECKUX BOJIH
0]l HUMH B YCIOBHAX PEAJTBHOTO CEHCMHYECKOTO BO3-
JercTBUs TpeOyeT JONOTHUTEIBHBIX HCCIIEI0BAHIH.

2.BBINOJIHEHHOE MOJICIMPOBAHNUE CEHCMHYECKUX BO3-
JEUCTBUI M TNPOBEJACHHBIE YHCIEHHBIE YKCIEPUMEHTEI
MO3BOJMJIN YCTAaHOBUTH 3HAUUTENIHOE BIIHSHUE BOJIHO-
BBIX MPOLIECCOB B IPYHTaX Ha PEakIHIo 31aHus (coopy-
JKEHUsT) KaK eZJMHON TPOCTPAHCTBEHHOI CUCTEMBI.

3. IlpoBeneHHble HCCIEOBaHUS IMO3BOJIMIIM YCTAaHO-
BHUTh, YTO NpPUMEHsIEMas B HOPMATHUBHBIX IOKYMEHTax
TUTOTE3a 0 OECKOHEYHO OOJBIION CKOPOCTH TMPOXOXKIIe-
HUSl CEHCMHYECKUX BOJIH (PaBHOMEPHOCTh CEHCMHYECKO-
r'0 BO3ACHUCTBHSA 1O JUTHHE COOPYKEHHUS) HE COTJIACYeTCs C
pe3yJibTaTaMH MOCJIEICTBUI 3eMIIETPACEHH. YUeT B pac-
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YyeTax HEpaBHOMEPHOCTH MOJIs KoyeOaHui rpyHTa, Quib-
TpalK CEHCMHYECKHX BOJIH M PE30HAHCHBIX KOJIeOaHMH
COOpPYXEHUH TpH JUIMHHOIEPHUOJTHBIX 3EMIICTPSICEHUSIX
NPUBOJMT K YBEIMUCHHIO CEHCMHYECKUX Harpy3ok B 2-3
pasa B CpaBHEHHHM C HOpMaMH, 4TO OOBSCHSET pa3pylie-
HHE TaKUX 34aHUH [TPU 3eMIICTPSCCHUSX.

4 CeiicMudeckrie Harpy3kd IS TPOCTPAHCTBEHHBIX
¢dopm Kozebanuit (kpydeHue, neOpMHUPOBAHUE B TIIAHE)

MOTYT TIPEBBINIATh HArPY3KH Ul IUIOCKOM pambl. DTOT
3¢ (EKT 3aBUCUT OT JUIMHBI 3[JaHUSI U CKOPOCTH PacIpo-
CTpaHeHHs1 ceiicMuueckux BOJH. OmpeneneHsl UIMHEI
3/IaHNH, COOTBETCTBYIOIIME MHUHHMYMY CEHCMHUYECKHX
Harpy3ok. YCTaHOBJIEHO, YTO JJIs HEKOTOPBIX IJIMH Cei-
CMUYECKUX BOJH B ONpENeICHHbIE MOMEHTHl BpPEMEHH
MIPOSIBIISTIOTCSL.  pe30HAaHCHBIE 3(PQEKThI, 00yCIOBICHHBIC
BJIMSIHUEM MECTHBIX I'PYHTOBO-TCOJIOTHYECKUX YCIOBHIL.
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Design of multi-storey buildings on pile foundations with consideration of seismic impacts
V. Dorofeev, K. legupov, V. legupov
Abstract. The issues of construction and verification of models of multi-storey buildings, seismic influences in the design and opera-
tion of critical structures in the Odessa region and in Ukraine are considered. The values of the intensity increment are given and
numerical experiments allowing to determine the influence of wave processes in the soils on the reaction of the building as a single
spatial system are taken into account, taking into account the influence of ground conditions on the site of the proposed construction,
which allows to achieve a significant reduction in the cost of earthquake-proof construction due to the optimal choice of design solu-
tions.

Keywords: seismic impacts, vulnerability, multi-storey buildings, computer simulation, acceleration field, resonance.
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Method of Instrumental Monitiring During Operation of Buildings and Structures
with Account for Vulnerability Factor
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Abstract. The article deals with methodological issues concerning the developing the structure and content of instrumental monitoring
during operation of buildings and structures. The results confirming the dependence of the life cycle duration of construction objects on the
timely taking into account the threats of damage to structural elements, were obtained. The research on prediction of the technical state under
the influence of factors with different properties was fulfilled. The factor of the building's vulnerability as a property of losing operational
integrity as a result of damage under the influence of a certain type of negative factors, was introduced and evaluated.

Keywords: life cycle of buildings, instrumental monitoring, methods, vulnerabilizy.

Introduction. During operation, buildings and structures are
subjected to numerous natural and man-made actions, which
must be taken into account when selecting materials,
designing structures and assembly units. However, in
practice, the characteristics of building materials and
structures may not meet the requirements of the design
documentation and as a result the combined effect of many
factors will lead to premature wear of the building. The life
cycle of a building depends not only on the quality of
construction materials and the quality of construction
operations but also on the maintenance operation, timely and
accurate taking into account the damage to buildings and
prediction of the dynamics of their technical condition,
which is impossible without measuring operations to obtain
data for its safe use.

Review of the articles on the subject. Problems of
instrumental monitoring the state of the objects being used
become more and more complicated over time. This is due to
increasing complexity of buildings and structures, constant
dynamics in developing the established standards for
monitoring [1, 2] and a variety of methods of monitoring [3].
Modern construction science is characterized by existence of
comprehensive directions for this problem the main parts of
which are the normative and scientific works of V. Balitskii
and his co-authors: [3] V. Kazachek [4], N. Grechko [6], I.
Shumakov [7]. However, normative works dominate in this
process. In addition, among the authors of scientific research
works there is no consensus on assessing the impact of
factors of different nature for formation of an instrumental
monitoring system for buildings, there is no methodology of
monitoring observations, the factors that influence on the
technical state of the object during its life cycle are not
classified, and most importantly - an index of vulnerability of
buildings, structures and territories are not taken into account.

Purpose. Creation of instrumental monitoring method
taking into account vulnerability of buildings and structures.

Research results. The duration of the life cycle of build-
ings depends to a large extent on the timely taking into ac-
count the damage to the building and prediction of deteriora-
tion of their technical condition under the influence of exter-
nal (natural, man-made) and internal (structural, operational)
threats. Currently, on the territory of Ukraine there are more
than 20 types of geological processes, including natural,
man-triggered and natural and purely man-made ones, which
have a significant impact on emergencies.

The assessment of damage risks for construction projects
is based on engineering research in construction carried out
when taking the advanced engineering, technical and other
measures to reduce negative effects caused by geological
processes and to prevent natural disasters. When assessing
risks, all possible cases of activation of existing and emerg-
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ing impact factors, the characteristics of the source of the
threat (distance from its source to the building, parameters
that characterize the power of the source of the threat), the
technical condition of existing buildings, the distance to the
building being built in the compacted area, etc., should be
considered.

In order to assess the risk of damage, in addition to identi-
fying the possible causes of this process, it is proposed to
assess vulnerability of the building and the area around it. It
is suggested to consider the tendency of the building to lose
its operational integrity as a result of damage due to certain
factors as wvulnerability. The degree of vulnerability of a
building depends on the characteristics of the building itself,
the characteristics and the state of the soil base and surround-
ing area. An attempt to quantify the extent of the factors
leads to the need to characterize the emerging dangerous
situation.

The «ideal» variant to assess vulnerability ky is a hypo-
thetical process characterized by a lack of symptoms that
identify an unsafe process in the combined effect of all fac-
tors. In this case {min k, } = 0. Taking into account the princi-
ples of valuation of characteristics, the maximum danger for
the territory can be {mink,} = 1, S0 it is possible to write:
0<k, <1

Characteristics of the building and the territory reflecting
the vulnerability are represented in Table. 1. The table speci-
fies the parameters that characterize the vulnerability, their
conditional codes yi, and the conditional subcodes of the
parameters yi, yio, yiz that have little, medium and maximum
effect respectively. If the parameters are determined numeri-
cally, the vulnerability can be defined from the expression
that characterizes the dependence of vulnerability on the
value of the parameter under the condition that this depend-
ence is linear.

Table 1. Parameters of a building that determine its vulnerability

Group | Subgroup Name of the parameter and its value
code code
Parameter i
] Value of parameter i that has a minimum
il . o
) impact on vulnerability
N Yi2 Medium value of parameter i
] Value of parameter i that has a maximum
Y8 |impact on vulnerability

Given that at this stage the databases concerning the im-
pact of various factors on the vulnerability are not sufficient-
ly developed, the degree of impact can be assessed by meth-
od of expert assessment by specialists involved in design and
operation of buildings. The typical result of the expert as-
sessment is shown in Fig. 1. In future, it is suggested not to
use all parameters but only those that have the largest value.
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To determine the dependence of vulnerability of a building
to a specific parameter the given values are used. The given
value i is the maximum vulnerability factor to a particular
parameter y. .. The given maximum vulnerability factor yisto

the parameter is defined as a ratio of the value of the rank r;
obtained as a result of the expert assessment to the sum of all
the ranks to be used, i.e.:

Yia = v}-/Z}Lm. 1)

where j is number of vulnerability value; i is a consecutive
number of vulnerability value to be used; n is quantity of
values to be used.

A degree of lower vulnerability is determined as
vi2 = 0,67 - yi3 and y;; = 0,33 - y;5 if the parameters
are defined by some statement (Fig. 2).

If values of the parameters are numeric, the vulnerability
factor to a particular parameter can be determined by expres-
sions (2) and (3) and the diagrams of these expressions are
presented in Fig. 3.

0,33
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0,67-0,33
V= (0,33 +(x —x51) " H) Cyim X = X1, ()
Yis, ¥i = Vi3
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i = (1 = (x—xp)- 1'07033) ‘i3 X = Xi1, (3)
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Fig. 3. Vulnerability function pattern: a—

For assessment the vulnerability factor to all factors ki will
be used as maximum probability of influence of a particular
factor on the damage to the building, which is determined by
the sum of vulnerability factors of a particular building to
individual parameters of the factor:

ky = Xiei Vi @)

where y; is a given numerical value of the impact parame-
ter i; n is quantity of impact parameters for the object.

Damage at possible risks depends not only on the vulner-
ability of the buildings but also on the characteristics of the
source of the threat, the technical condition of existing build-
ings, the distance to the building being built in the compacted
area. Characteristics of the source of the threat may include
remoteness of the source from the building or the parameter
indicating the power of the source of the threat. These factors
can be assessed in each particular case on the grounds of the
literature sources or by the method of expert assessment as
coefficient of threat significance k; to the resulting vulnera-
bility factor. Characteristics of the sources of the threats are
reduced to a separate table (Table 2). In order to take into
account the degree of responsibility of the building, the coef-
ficient of significance k. is taken, which indicates the degree

where i is vulnerability to parameter i; x is value of the
parameter; yiz is value of the maximum given vulnerability
factor to the parameter i; Xi1, Xi2 are parameter values that
illustrate low, medium and high vulnerability.
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Fig.1. Example of expert assessment results
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Fig. 2. Example of determining the vulnerability factor to the pa-
rameter as a result of expert assessment
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for expression (2); b — for expression (3)

of importance according to Table 3. To characterize the
technical condition of the building, the coefficient of signifi-
cance kn is introduced in accordance with Table 4.

Table 2. Characteristics of treat sources

Degree of threat
Parameter of high [ medium | low
treat sources | Parameter value, (coefficient of signifi-
cance), ko
Parameter i |(ky; = 1,1)|(ky; = 1,0)|(ky; = 0,9)

In this case the building’s vulnerability factor ki to a par-

ticular risk factor can be represented by such expression:
kys =k ke ko, - Ky, (B)

where k; is the coefficient of significance of the threat
source, power of the threat, etc.; k. is the coefficient of sig-
nificance indicating a degree of responsibility of a building;
k., is the coefficient of significance of technical condition of
a building; k, is vulnerability factor from (4).

The values of the coefficients of significance are deter-
mined on the grounds of literature sources, experimental
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investigations or the expert survey method. The most optimal
values are given in Tables 2-4.

Table 3. Coefficient of significance of responsibility degree of

building
Symbol | Value Characteristic
0,9 Responsibility degree CC1
k. 1,0 Responsibility degree CC2
11 Responsibility degree CC3
Table 4. Coefficient of significance of technical condition of build-
ing
Symbol | Value Condition characteristic
K 1,0 normal
m 12 satisfactory

unserviceable — it is necessary to carry out a struc-
tural survey and to take a decision about total
building renovation
unfit building - it is necessary to carry out a struc-
tural survey of the building and to take a decision
about its refurbishment or dismantlement

If there are several parameters of threats, they are consid-
ered separately and the largest value is taken to assess the
threat k. = kI If there are several sources of threats, the
decisions about structural survey are taken separately for
each source, but if the possible means of monitoring are the
same, they are combined to monitor the influence of all
sources.

A vulnerability grade (low, medium, high) to a specific
risk factor is defined for taking a decision concerning the
expediency of structural survey and its definition:

— low vulnerability:

kys < 0,33 ky max = 0,33, (6)

where ky max 1S highest possible value of the vulnerabil-
ity factor, ky max = 1,0 without taking into account the
coefficients of risk factors;

— medium vulnerability:

0,33 > kys > 0,67, (7)

— high vulnerability:

kys > 0,67 (8)

The vulnerability grade of the building can have values
larger than 1.0 if to take into account the coefficient of sig-
nificance of threat, the degree of responsibility, etc.

The decision about necessity of the structural survey, its
definition and frequency are taken based on the results of the
vulnerability factor determination:

— at low vulnerability factor of the building, the monitor-
ing level should be normal, i.e. taking into account low prob-
ability of damage, it is possible not to carry out instrumental
monitoring but to limit the survey by visual observation
during the periodical planned inspections;

— in case of medium building vulnerability, the monitor-
ing level should be increased, i.e., taking into account the
average probability of damage, besides the visual observa-
tion during the periodical planned inspections, additional
periodical instrumental examinations are necessary in order
to investigate the possible relationship between the values of
the parameters and the dynamics of the detected damages;

— in case of high vulnerability of the building, the moni-
toring level should be special, that is, taking into account
high probability of damage, the object must be equipped
with an additional automated monitoring system to prevent
emergencies. The system's elements and the controlled pa-
rameters are determined individually taking into account the
analysis of possible threats and damages.

Conclusions. Based on the results of the above method it
is possible to predict the further development of processes.
The frequency of control is determined by the maximum
possible rate of change of the monitored parameter taking
into account the ratio of the cost of this work to possible
losses from delayed detection of damage.
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I1. E. I'puroposckmuii

AHHOTanusA. B crarhe pacKpBITBEI METOJOJIOTHYECKHE BONPOCHI 1O (POPMHUPOBAHUIO CTPYKTYPHI M COAEPIKAHMS MHCTPYMEHTATHHBIX
HAOMIOZIEHWII TIpM OKCIDTyaTalyl 3MaHUi W coopyxeHmH. IlomydeHBl pe3ynbraThl, KOTOpHIE CBUJIETENIBCTBYIOT O 3aBHCHMOCTH
HPOJODKUTENFHOCTH JKM3HEHHOrO LMKJIA CTPOUTEIBHBIX OOBEKTOB OT CBOSBPEMEHHOrO Y4eTa Yrpo3 MOBPEXKACHHS KOHCTPYKTHUBHBIX
3JIEMEHTOB. BBIMOIHEHBI HCCIIeIOBaHUS 110 TIPOTHO3MPOBAHKIO TEXHUYECKOTO COCTOSIHUSI IPH BIMSIHUH (D)aKTOPOB C pa3HBIMH CBOMCTBAMH.
BBezieH U OLIeHEeH IoKa3aTeNb yA3BUMOCTH 3/IaHHS KaK CBOMCTBO TepsITh SKCIUTyaTallMOHHYIO IPUTOJHOCT B PE3y/bTaTe BOSHUKHOBEHHSA
TIOBPESKICHHS TIO]] BIMSHIEM OIIPE/ICNICHHOTO THIIA HETaTHBHBIX (DAKTOPOB.

Knrouegvie cnosa: sicuznennuiil yuka 30aHUll, UHCMpyMeHmanbhole HAOI00eHUs, Memoobl, YS36UMOCHIb.
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AHoTauis. B crarTi mpoaHanizoBaHO CyTh I'PYNOBOi CHCTEMH PO3CEICHHS SK MiCTOOYNIBHOTO 00’€KTa Ta BU3HA4YCHA BAXKIHMBICTh
CHCTEMHOTO MiIXoxy mpu (OpMyBaHHI TEPUTOPiaJbHUX TpoMaj SIK Cy0 €KTiB HOBOI aJMiHICTpaTHBHO-TEPUTOpialbHOI pedopMu B
Vxpaini. TeputopianpHa rpoMaza € COnialIbHOIO OCHOBOIO IPYIOBHX CHCTEM PO3CENICHHS JIOKATEHOTO PiBHSL.

Knrouogi cnosa: epynosa cucmema posceiienns, cmpamezis, mepumopiansha pomadd, pegopma, mepumopis, camoepsaoysanHs,

Micmobydy8anHs.

Beryn. CygacHHWH CBIT XapaKTepH3YEThCA IIBUAKIM
PO3BHUTKOM TEXHOJIOTiH, IIOOAJbHOI0 1 PErioHaJIbHOIO
OpraHi3ali€elo BHPOOHHIITBA, TOTIPIIEHHSIM EKOJIOTil Ta
100aIbHOIO 3MIHOIO KJIIMATy 1, SIK pe3yJbTar, Jenaii
OUTBIIOI0 KOHKYPEHINEI0 3a pPecypcH TepUTOpiajbHi,
MIPUPOAHI, CKOHOMIYHI, COiabHi Ta 1HIII.

B wiit cutyanii po3BUHEHI KpaiHU CBITY MOKIIAJAIOTHCS
Ha CTpaTeriuHe IUIaHyBaHHS PO3BHTKY TEpUTOpiH BCix
PIBHIB SIK IHCTPYMEHT, WI0 Jornomarae e(eKTHBHO
pearyBaTH Ha BCi 3MIHM B TIONITHII, VYIIPaBIiHHI,
IUTaHYBaHHI, 3aKOHOJABCTBI Ta aJalTyBaTH MPOIECH IO
JUHAMIYHUX YMOB Yacy.

CrpareriyHe IUIaHYBaHHSI PETiOHAJBHOTO PO3BUTKY €
OMHAM 3 HAaWOUTBII TEPCHEKTHBHUX Ta e(peKTUBHUX
MeXaHi3MIB peanizalil JJOBroCTPOKOBOI perioHaibHOT
MOJITHKA B CYYacHHX YMOBaxX 3MiH aJMiHICTPaTHBHO-
TEPUTOPIAILHOTO YCTPOIO Ta HOBOI (POPMH CYCHUTBHHX
BiTHOCHH B YKpaiHi.

Crpareriude MaHyBaHHs — 1i¢ Oe3mepepBHUA Tporiec,
SKAH  CKJIAHA€TbCs 3 ~ MOHITOPHHTY  BHKOHAHHSA
c(hopMOBaHKX 3aBAaHb Ta JOCATHEHHS MIOCTABJICHOI METH.

VYemix  CTpaTerivHOrO IUIaHYBaHHSA —PETrioHAIBHOTO
piBHS MOXJIMBHH 32 YMOBM TICHOI  criBmpall,
Y3rODKEHOCTI Mid 1 KOOpIWHAIII OpraHiB MIiCIEBOTO
CaMOBDSIIyBaHHS, BHUKOHABYOI BIAMU, I'POMAICHKHUMHU
OpraHi3alisiMH, MOJNITHYHUMH CHCTEMaMH, KOHCOIimamii
3yCHJIb BCI€T CITUILHOTH Ha BCIX PIBHSX.

EnemeHnToM mpomecy cTpaTeriyHoOro IUIaHyBaHHS
CBOTOJIHI € OJIMH 3 BHAIB IPynoBoi (OpMU pO3CECHHS —
TEepHUTOpiaIbHA TPOMaJa, SIK Cy0’€KT B HisITBHOCTI 1 00’ €KT
TEpUTOpiaJIbHOT OpraHizarii.

Came rpymoBa  ¢opMa  pO3CENCHHS, HE
1HMBI1yaIbHICTh OKPEMOTO IMOCEJIEHHS 9
aZMiHICTPaTHBHOI OMUHMII, (JOpMa BU3HAYCHHS MEX SKOi
i Mae CTaTh OCHOBHUM CTpaTeriuHMM 3aBIaHHSIM
MiCTOOYIYBaHHS 1 pETiOHATBHOTO IDIAHYBAaHHS.

Oraap nyoaikaniii mo temi. Tema rpynoBux cucrem

a

po3ceneHHs B YKpaiHi BXe IIHIMANach  PSIOM
crewianicTiB B cdepi MicToOyIyBaHHS Ta PErioHajJbHOTO
IUIAaHYBaHHSI.

Tak, B mepensoennuii mepion 20-40 pp. MHHYIOTO
CTONITTS, TP PO3POOI MEpIINX MPOEKTIB pPaOHHUX
IUIaHYBaHb PO3IIIAINCH HE OKPEMi MICTa, a K IPyMHoBi
CHCTEMHI YTBOPECHHSI.

CneuniamicraMmn  nporo nepiogy Oynu A.EitaropH,
J.boropan, O.KacesnoB, M.IBaHok, [.Mano3roMoB,
b.Ilpuiimax, A.CraHicIaBCbKHUH. [1,2,3] TBopui
JIOCSTHEHHS JIAaHOTO nepiony HEOJHOPA30BO
aHaimizyBamuck B myoOmikamisx [.@omina, M./[pomiHa,
M.Kymnipenko, FO.binokonsi, A.Bepremica, B.Xa3anosoi,
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B.Suenxo. [4,5,6,7,11]

ITepiox 1950-2000 pp. XX cCT. XapaKTepU3yeETHCS
HaliOiIpImMu TeMnaMu ypOanizamii. [IoHATTS «cuctemay
cTae  MICTOOYNIBHUM  TOHSITTSAM, SKE  PO3IISAAE
TEPUTOPIiAIbHY CYKYITHICTh HACEICHUX MICIIb.

Came B TakoMy acmekTi SK TpylnoBa CHCTEMA,
po3ceneHHs TpakTyoTh 1.Domin, ['JlaBpuk, [.Cmomsp,
I['Mamnosin, H.Hafimapk, I .®DimeBapoB, I.3abmompkmid,
B.Banimos, T.ITanuenko. [8,9,10]

JocmimkeHH po3mmanu mporec ypOaHizamii sk
(hopMyBaHHS BEJIMKHX arjioMepalliii, B OCHOBI SKHUX OyIx
BENMWKI MicTa, Jpyra 4YacTHHa BBaXkaja IPOLEC
arioMepyBaHHs K HEYNOpsAKOBaHUN Ipolec 3B S3KIB 1
caMe TpylnoBa CHCTEMa 37aTHa CYTTEBO IOKPALIUTH
CTaHOBHIIIE.

Mera. Meta nyOmikanii moisirae B crpo0i po3nITHyTH
IPYNOBY CHCTEMY pO3CEJEHHs SK JieBy (opmy
BPETYJIIOBAHHS XaOTHYHOTIO IIPOIECY YTBOPCHHS HOBHUX
TEpUTOPIaIbHUX OJMHHI — TEPUTOPIAJbHUX TI'POMAI.
I'pymoBa cmcrema pO3CENEHHS JIOKAJIBHOTO  PiBHA
moOyoBaHa Ha CTpaTerii 00’€MHAHHS 3 MOJABIINM
PO3BHTKOM, a HE 3aHEMA[OM.

Marepianu Ta meroau. CBIT HIKOJM paHillle HE 3HAB
TAaKAX TEMITIB PO3BHUTKY SK Ha movatky XXI CTOMITTA.
SIkio B cepearHi MUHYJIOTO CTOJITTS HacejeHHs 3emii
CKJIAIATO0 3 MIJPA. TO Ha IOYaTOK TPETHOTO THUCSYOMITTS
BOHO MEPENIYyrHYJI0 6 MIPA. YOJOBIK, a Ha MPOT3i
Iepmoi  JeKaAu HUHIOIHBOTO CTOJNITTS YHCEIBHICTH
30UIbIIMIIACE 1I€ HAa OJMH MiIbsipA. YwucenbHICTH
HaceseHHsl YKpainu no ganux Jepxcrary Ha 01.01.2013
p. ckiamana 45,553 tuc. 4omoBik, 1o Ha 80,6 THC. MEHIIE
HDK pik ToMy. Miceke HaceneHHs ckimano 31,4 Tuc.
4OJIOBIK. 3MeHIIEeHHs HaceleHHs craynocs B CyMCBKiH,
[MonTaBcekiit, Yepkacekiit, JloHeupkiid, JlyraHcbkiii Ta
YepHiriBcpKiit obnacTtsx.

TeHOeHIiss 3HAYHOI Mirpamii 3 KOKHUM POKOM
30UIBIIY€ETHCS, 110 BHOCUTD 3HA4YHI KOPEKTUBH B CUCTEMY
po3ceneHHsa. Taka cHTyamis pyHHYe KOMIDICKCHUH
XapakTep CHUCTEeMM MIATPUMYIOYM ii TUIBKK 332 paxyHOK
aJIMiHICTpyBaHHS BEPTHKAJI BIa/IH.

[TomiTika 3MiHM XapakTepy yNpaBIiHHS [UIIXOM

JeTieHTpaizamii HapoJHO-TOCIONApYuX MPOIECiB  Ta
mepeAavyi YacTKOBO BJagd HA MICHEBUH  PIiBCHB,
CIPOMOJKHA BHECTH 3HAYHE MTOKPAIICHHS Ta
MPU3YIIMHEHHS  JerpajlalliiHuX  MPOIIECiB. Came

MirpariifHi IpomecH, 3acTapili IPUHIUIN AUPEKTHBHOTO
KEpIBHHIITBA, 3aHEIaj HalllOHAJILHOT €KOHOMIKH B YTrOmy
3apyODKHIM  BHpPOOHHMKaM, HE3pO3yMiIl  3eMeNbHi
BITHOCHHU 3 PO3TATYBaHHAM 0Oe3 sIKMX OM TO He Oyio
MEPCIEKTUBHAX CTPATETiYHUX IUIAHIB HE TITBKH Ha

©)|V. 0. Yathenko 2018
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MicueBOMy piBHI, a W Ha palloHHOMYy i1 oOmacHOMy —
HEMOBHUI INepeltik BCIX HerapasiB CUCTEMH PO3CENICHHS
B YKpaiHi.

Pedopmu, sxi npoxoasts B cdepi aaMiHICTpaTHBHO-
TEPUTOPIAIFHUX 3MiH, HE BpaXxOBYIOTh TOJIOBHOTO
cy0’ekTa «rpW» apXiTeKropa, CIHeLiagicra 34aTHOTO
MOEIHATH 3HAHHA PI3HHX CIICIIaNiCTiB B CTpaTerigHy
KOHIICTIIIIFO PO3BUTKY TEPUTOPIMH.

BaxnmBoro  wmici€to  MiCTOOYmiBHOTO — IUIaHYBAaHHS
IPYHOBUX CHUCTEM € IIOTO/KCHHS IHTEpeciB y4YacHUKIB
MiCTOOYIIBHOTO TIPOILIECY, HAacaMIiepe — Ie TOTOKEHHS
NPUBAaTHUX 1 CYCHUIBHUX IHTEpeciB BCiX CyO’€KTiB
TEPUTOPIAIFHUX TPOMaja, a NPUHHATI pimeHHS Oymu 6
ONTHMAJIBEHUMU 1 €pEKTHBHUMH SIK Ha MICIIEBOMY TaK 1 Ha
peTioOHaTFHOMY piBHI.

[IpoBeneni jmocmijykeHHS  3BEpTAlOTh  yBary Ha
iHpOpMaIliiiHy HETTOBHOTY OB’ sI3aHy, HaCaMIIepes, 3 THM,
II0 cHCTeMa MICTOOYHIBHOTO IUIAaHYBaHHS HE 3aBXKAd
aZIeKBAaTHO CIIPHMMAE pealbHy CYTh IPOIECiB COLiaIbHO-
€KOHOMIYHOTO pO3BUTKY. Tomy poOoTa IHCTHUTYTIB
MICTOOyIyBaHHS Ta CHCTEMH YIpaBIiHHA Tany3i Ha
perioHalbHOMY  Ta  MICHEBOMY  DIBHSIX  BHMarae
VIOOCKOHAJeHHs MicToOyaiBHOI miaroToBku. CporomHi
30UTBIIYETHCS PO3PHUB MIDK COIIAJbHAMHU 3MiHAMHU 1
MOJMUIMBOCTSAMH  TIOTOIDKYBAaTH iX 3  MiCTOOYHiBHHM
PO3BHUTKOM.

[oranieHHs qUCOHAHCY HAIIBUAKHAX MONITHYHUX 3MiH
B JepxaBi 3 MICTOOYIIBHOIO JiSUIBHICTIO 31IHCHIOETHCS
crpoOaMy BHUPIMIEHHS MPOOJIEMH MIISIXOM IIPOBEICHHS
¢dparmeHTapHUX pedopM «KOCMETUYHOIO» XapakTepy.
CyTtp Takux pedopMm mosisirae B OCHOBHOMY, B HOBHX
(dbopMax TpaKTyBaHHS CTApHUX 3PO3YMUINX MOHATH, 3aMiHi
Ta YCKIaTHCHHI NPOLECIB, 3allydeHHI OUIBII MIMPOKOTO
KOJIa YYacHHUKIB O MICTOOYIIBHOTO mpoliecy, 3ae0iibiie
HEMAIOYHX HIiSKOTO BiJIHOLIEHHS 0 TAKOTO Ta iHIIE.

OpHi mUPO BipATh, IO HOBI MiIXOON Y BUINISALI HOBHX
MOHATh € OIbII €()EKTUBHHMH, iHII, SKUX HAa3HUBAIOTh
CKEeTITHKaMH, BHKOPHCTOBYIOTh HOBI CJIOBa, 1HKOJIM
HEpO3yMitoui iX 3HAYEHHs, [PAIIOIOYH, SK 3aBXKIH
MOTTIHOIOI0YH KPU3Y MiCTOOYIIBHOTO PO3BUTKY.

AMOITHICTh TUTAHIB SIKHAWIIBUANIEC 3aKIHYMTH MPOIEC
00’€MHAHHA TEPUTOpiaJbHUX TpoMag Bce  OuTbIIe
npuiiMae xapakrep 0e3 BCSKOTO 3B’SI3KY 3 PEaIbHICTIO.

B ymoBax mnpaBoBOi, 3aKOHOIABYOi Ta HOPMATHUBHOL
HEBU3HAYEHOCTI  JAIOTh 3HATH TEHJEHIII, SKI €
NPOTUPIYYSIM ~ CTAJIOTO  PO3BUTKY TPYIOBHX CHCTEM
JIOKQJILHOTO PIBHS, SIKUMH € TEpUTOpialibHI IpoMagd B
MpOIleCi CBOTO CTaHOBJIEHHSA. ToMy Tepen Teopier i
MPaKTHKOI MICTOOYAYBaHHS CHOTO/IHI CTOITh 3aBIAHHS
YIOCKOHAJICHHS MEXaHi3MiB i PO3BHTKY (HOpM i METOIiB
MiCTOOYAIBHOTO MJIaHYBaHHS Ha PEriOHAILHOMY PiBHI.

I'pymoBa cucrema nacenenux wmict (CHM) - €
palioHaNbHa IPOCTOPOBA OpraHizallisi TepUTOpiabHOT
TPYIH MICT, CEJNHII, CUI, OO0 3aCHOBaHAa Ha COIiaJbHO-
€KOHOMIYHIM  B3a€MOfii,  CKOOIIEPOBaHIH  CHCTEMI
00CITyroByBaHHSI, CHUILPHOMY BHKOPHUCTaHHI MIXMiCBKHX
TEPUTOPIiH 1 €XHOCTI INTAHYBAIBHOI CTPYKTYPH.

CaMe Take TpakTyBaHHS HaWOUIbIIE BiAMOBiNAE
cydacHii HOBii opmi mepmioi MicreBoi CXOMUHKA POOIT
3 pallOHHO-TUTAHYBAJILHUX POOIT.

B OCHOBY MicTOOYTIBHIX KOHIIEITII
aJMIHICTPaTHUBHO-TEPUTOPIAIBHOTO  TOJUTy  paHile
TPamuIiHO [pUHMANUCh NPUHIUNH  (OPMYBaHHA
IPYNOBUX CHCTEM po3ceieHHs 3 mapamerpamu 1,0-1,5
9acoBOi  JOCTYNTHOCTI O  BHU3HAYEHOTO  LEHTPY
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COLIiaJIbHOTO O0OCIIyTOBYBaHHS Ta TPYAOBI MirpauiiiHi
IpoLECH.

Ineomoris rpynoBux cuctem Oyna chopMyahLOBaHa B
70-80-x pokax wmunynoro cromirrsa (D.JlicTeHrypr,
I.Cmossip, I.omin Ta immi). [5, 12] Ceorommi mporec
JeleHTpasi3anii BHOCHUTH CYTTE€BI 3MIHM B IOHATTS
«TpyIoBa CHCTeMay». BH3HaueHHS KOHKPETHOTO Cy0’eKTa
TEepUTOPiaIbHOT TPOMAJIH SIK ITPYIOBOI CUCTEMH HAIIOBHIOE
JaHe TOHATTS pEaNlbHAM pealizyeMUM 3MICTOM, a He
TEOPETHYHUMH HAayKOBUMH CKinanoBumu. [lo-mepuie,
TepUTOpiaJIbHA TpoMaja, sSK CHCTeMa, CKIAQJaeThcs 3
TEpUTOPI SK B MeXax HaCelIeHHX IyHKTIB, TaK 1
MDKCEJICHHHX  TEpUTOpii, 10 3MIiHIOE  XapakTep
MirpauiiiHux mnporeciB. Xapaxkrep piBHS JKUTTS B CHCTEMi

BiTHOCHO BHUPIBHIOEThCA MK BCiMa  HAaCEIICHHIMH
ITyHKTaMH.
XapakTepu3yroun 0COOIMBOCTI HOBOTO

aJIMIHICTPAaTHBHO-TEPUTOPIANBHOTO  YCTpOlO  YKpaiHu
(popmyBarHs TepuTOpiampHHX TpoMmax) [.dDimeBapoB
BuU3Ha4Yae  (QyHKIIOHANBHO-IUIAHYBAJIBHY  LUTICHICTB
TPYIOBHX  CHCTEM  pO3CENCHHS 3a  CIIIyIOYNMH
¢byukuismu: [10]

1.) HaceleHHA TPYNOBUX CHCTEM Ma€ IPOCTOPOBY
MOXJIMBICTh BUILHOTO BHOOPY MiCLsl IpalleBIaIlTyBaHHS
1 IpOXXMBaHHS;

2.) icHye BH3HaueHA CYKYMHICTh MPOOIEM MiCHKOTO
PO3BUTKY, BHUpIIICHHA SKHX MOXIHMBE 1 JOIJIBHE Ha
OCHOBI KOHCOJiZaWii 3yCHIIb OKPEMHX IOCEIeHb, IO
BXOJATH B JAHY CUCTEMY;

3.) 3abe3meuyoThcss  YMOBH A €(DEKTHBHOTO
BUKOPHCTAaHHA TEpUTOPli B IUIaHYBaJbHUX MeEXax
CHCTEMHU;

4.) opmyetbes €IMHA IHKEeHepHO-TeXHITHA
iH}pacTpyKTypa;

5.) bopmytoTbcss yMOBH Uil TIPOBEACHHS — €JHHOI
MiCTOOYNIiBHOI TIONITHKA Ta CIUTBHOTO YIIPaBIiHHA
TEpUTOPIEI0 HAa OCHOBI B3a€EMHOTO JIOTOBOPY BCIX
MOCEIICHb.

Came Taka CyKYNHICTh HAaceJI€HUX IyHKTIB, IO
BUCTYNa€e SK TEpPUTOpialibHa TpoMana € Cy0 €KTOM
MICLIEBOIO CaMOBpsAYBaHHS 3 (YHKIISIMA TpYyNOBOT
CHCTEMH HACEJICHNX ITYHKTIB.

KoHuenuis rpynoBoi cHCTEMH HAceleHHX MiCT
3allpONOHOBaHA B MICTOOYHIBHIA HAayIli B pe3yibTari
YCBIJJOMJICHHSI HEOOXIJIHOCTI IEPeXoay BijJi aBTOHOMHOTO
PO3BHUTKY MICT A0 iX B3a€MOIIOB’S3aHOTO (DOPMYBAHHS.
o nmovarky 80-x pokiB XX cTomiTTs cripoba po3risiaTu
PO3BHTOK  MICT B  TEpUTOpIaIbHUX  CHCTEMax
HEOJHOPa30BO BHHMKaNa B PI3HUX KpaiHax, B poOOTax
pizHEX creniamictiB. Lle i B3aeM03alIeKHICTh MTOCENEHb Y
ToBapa, cripobu paiioHyBaHHS TEPUTOPIH 3 BUAUICHHIM
TOJIOBHHX cHCTeMO (opMmyrounx MicT B HimewdwHi,
@panuii, AHriii, paifoHyBaHHs Ta N0OyIOBa Kapkacy
TIOCEeNIEHb B MEPIINX MIPOEKTaX PaliOHHOTO IJIaHYBAaHHS B
VYkpaini Ta i,

Ha nouarky 80-x pokiB XX cToiTTs rpynoBa cucreMa
HACEJeHUX MICIb PpO3NIINAEThCS SIK  HOBHUH  eTam
MicToOyniBHOro mpoekTyBaHHS. ETanm crnpobu momryky
MOE/IHAHHS 3a]a4 PalOHHOTO TUIAHYBaHHS 1 TeHEPaIbHUX
IUIaHIB ToceneHb. JOCBil TPOEKTHHX Ta HayKOBO-
TEOPETHYHUX POOIT K y MPOEKTax pailoOHHUX IUIAaHYBaHb
Tak 1 TEHepaJbHUX IUIaHIB II0Ka3aB HEOOXiTHICTh
PO3pO0KH KOMIUIEKCY 3a/1ad HOETHAHHS 1X B HOBOMY BUII
MIPOEKTHHUX POOIT.

Bunukma TakoX HEOOXimHICTE pPO3POOKHM HOBHX
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METOJUYHUX NPHUHOMIB MPOEKTYBAHHS I'PYNOBUX CHUCTEM
HAaceJIEeHNX MICIlb, BpaxOBYIOYM pETiOHAIbHI YMOBH,
MIPUPOITHO-TTAaHAMAPTHI BIIACTHBOCTI TEPUTOPI,
HapOAHO-TOCIOAAPIHUX nepeIyMoB MO/IAJIBIIOTO
PO3BUTKY.

I'pymoBa cucteMa HacelleHHX MICIb PO3IVISIAETHCS SIK
HaiiOiIpm  mporpecuBHa  (opMa  MEPCHEKTHBHOTO
posceneHHsl, x04 B Hei 30epiraerbcs TEPHUTOPiaJIbHO-
rpymoBa  ¢opma  opradizamii BHpOOHHITBA,  sKa
3aKOHOMIpHA 1 /I MicbKHX ariomeparid. [12] OnHak, sk
3a3Hava€e aBTOp, Ha BiAMIHY BiI HHX, TPYyIOBa CHCTEMa
HACeJIEHNX MICIh PO3MISIAETHCS K (YHKIIOHAIBHO 1
IUTaHyBaJIbHO IIUJTICHE YTBOpEHHS. ABTOp Mae Ha yBasi
CYTTEBY DI3HHUII0O MiX T'PYIOBOI0 CHCTEMOIO HAaCEJIEHUX
MiCIlb 1€ 3alisfHi BCi BHIOM TEpUTOPIH SK B MeXKax
MoCeNeHb TaK 1 MDKCENeHHI TepuTopii Ha BIAMIHY BiX
OCOONMBOCTEH ariomepariiii B SKHX TOJOBHY pOJIb
BiZIIrparoTh 3B’5I3KM ypOaHi30BaHUX TEPUTOPIN MICT.

TEPUTOPIS MICBKO!
3ABYAO!

3ENEHI 30HU

rPOMAACHKI TA
PEKPEALIMHI LEHTPU

[HTEeHCMBHMI €KOHOMIYHHMH PO3BUTOK CIIPUYMHUB B 70-
80 —x pokax IosIBy HOBHMX MiCT 1 ()OPMYBaHHSI HaBKOJIO
HOBHUX IOCENIEHb, AKi YTBOPIOBAIM CUCTEMH PO3CEIICHH,
ase B Meax (pyHKLIOHAIBHOT 3aJIE)KHOCTI.

Bunnkae HeOOXiZHICTP KOHKPETHU3YBaTH 3aralibHY
KOHIICTIIII0 TPYIOBHX CHCTEM po3ceieHHs. PerioHanbHi
YMOBH €KOHOMIYHOTO PO3BHUTKY AMKTYIOTH CBOi BUMOTH
(opMyBaHHSI.

B Vkpaini B 1eii 9ac 0coOIUBOrO 3HaUYCHHA HAOyBalOTh

po3pobku  iHctutyTy  YkpHIIIIMicToOynyBaHHs, — siki
ogomoBas [.0.DomiH.
OpHi€er0o 3  BaXJIUWBUX poOIT crae  po3poOka

HuinponierpoBcbkoi 'CHM. TonoBHoro 3amaueio Oyio
BUSIBIICHHSI TIOTEHLIWHMX MOXIHMBOCTEH (opMyBaHHS
TPYHNOBUX CHCTEM HACEIEHHX MICIb, BUXOIMYM 3 IX
TEPUTOPIaIbHUX MOXKIJIMBOCTEH 1 perioHaJbHUX BHMOT.
Puc. 1

BY

TPAHCMOPTHI BICI

Puc. 1 Cxema cTpyKTypH HaceleHHX Miclb perioHassHoro (A) i okansHoro (B) piaiB (1.0.®Pomin)

Take moegHAaHHS PO3BENO B Pi3HI OOKH psi HayKOBHX

NOCHiPKeHb, fAKI  IOYMHAIOTH  CTaBaTH 00 €KTOM
E€KOHOMICTIB, reorpadiB, coIionoris, aemorpadis,
MOJITHKIB 1 TUIbKK SIK KIHIIEBA CTaiiss MiCTOOYIIBHHKIB 1
apXiTeKTOpiB, SKi CTAapaluCh CTBOPHTH  3arallbHy

iHpopMaTHBHY 0a3y, sKa 3aKjajagach B OCHOBI 00JacCHUX
i pallOHHUX NPOCKTIB PEriOHANBHOIO IUIAHYBaHHS Ta
I'enepaubHiii cxemi po3ceneHHs YKpaiHu.

Bimpmmicte  cmemiamicTiB  CXWisIach 10 CTpaTerii
pPO3pOOKHM  CTpaTreriyHuX  MPOMO3MLid  (OpPMyBaHHS
arioMepariii K HOBOTO THITY MicTOOYIIBHOI IPOEKTHOI Ta
HayKOBOT JisIIbHOCTI.

IIpote icHyBamm mpoOnemMHi 3aaadi i [UIT OTHUX 1 IS
IHIIIKX, a caMe:

- BU3HAYCHHsI MEXK arjoMepailiii Y1 cucTem;

- (hopMyBaHHS IHKEHEPHO-TPAHCIIOPTHOI CHCTEMH;

- BpaxyBaHHs HPUPOAHO-NaHAIIA(THUX YMOB IpH (o-
pPMyBaHHI IUIaHYBAJIBLHOT CTPYKTYPH;

- CTPEMYBaHHS 3pOCTaHHS MIiCT-LICHTDIB;

- EKOJIOTIUHE MOKPALICHHS CEePEeIOBUINIA.

B Tteopii i mpakTumi MicTOOyIyBaHHS BH3HAUYEHO TPH
TUNX ~ MalliX  CHCTEM  PO3CEJICHHS: paiioHHi,
MIDXKTOCIIONapChKi, rocriogaperki. [13] Puc. 2

Mani cucTeMH pO3CENeHHs SIK TMPOTOTHUIl TPYIOBHX
CHCTEM JIOKAJTBHOTO piBHA (QOPMYIOTH  i€papXidHy
CTPYKTYPY PO3CEJICHHSI PEriOHAIbHUX CHCTEM.

Tak, Timoxie B.O. po3risgae TpymnoBi CHCTEMH TPHOX
THIIB: MaJli, CepeJHi 1 BEJHKi, sIKi B CBOI uepry
(OPMYIOTBCS 3 MICIICBHX CHCTEM.

Posrmisimatoun  (opMyBaHHST ~— TPYNOBHX  CHUCTEM
HacenmeHNX Micip B Ykpaini ®omin 1.O. Buninse
BaXITUBUI (aKTop, KU MOJISITaE B HE PiKCOBAHOCTI MEXK
IPYNOBUX CHCTEM, & IHTEHCUBHHI TPOLEC arlIoMEpYBaHHS
MICT SIK OLTBII BHCOKMH piBeHb iX, IIO BOJOi€ BCiMa
CHCTEeMHHUMH IIPU3HAKAMU.

Puc. 2 Tunmn mamux cucrem po3cenenns: | paiionni; Il mixkroconapcepki; 111 rocmogapebki

TonoBHUM 3 HuX BBaXae (DyHKIIOHANBHY IJIICHICTD,
00yMOBJICHY DPO3BHHEHMMH MIKCEJICHHUMHU 3B’ SI3KaMH,
IO Ja€ MpaBO paxyBaTH IIi TEPUTOpPii eleMeHTaMu
1€papXi4HOT CHCTEMH PO3CEICHHS.

19

3MiHM aJMIHICTPaTHBHOTO YCTPOIO BHOCATH CBOI
KOPEKTHBH B MOPSIOK BaKIMBOCTI (POPMyBaHHA i€papXii
1o0y/10BH perioHajbHuX cucteM. PopMa camoynpaBiiHHS
JIOKQIbHUX TPYINOBHX CHCTEM CTaBUTh TOJIOBHUM HE
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BUPOOHHMY] 3B’S3KHM, a CaMe CHUCTEMY YIpaBIIHHSA, sKa
dbopMye YMOBM BUXOASYH 3 TOTPed 1 MOXKIMBOCTEH
TEpUTOPiaIbHOT rpomasy, AK CTBEPIKYBaB
M./IparoMaHoB — «CyCHUIbHO-TIOJITUYHHUM JaJ KpaiHu
OyIyeTbCSl  «3HHU3Y-ZOTOPH» «TpOMaJsIHUH-TpOMaIa-
BOJIOCTB-TIOBIT-00JIaCTh-IEPIKaBay.

[ToBeprarounch [0 CTaHOBICHHS IOHATTA «TPYIIOBa
cucTeMa» came 3 IMO3MLIT MICTOOymyBaHHs, Ba)KJIMBUM
cramm pociimkeras Kuiscskoi 'CHM Ta 1i cTpyKTypHUX
€JIEMEHTIB TPyl TPUMICBKHX HACEJICHHX MiCLib.
3anpornoHoBaHa CHCTEMa MOSICHOTO 30HYBaHHS J03BOJIMIIA
HA MiJICTaBi COIiaIbHO-EKOHOMIYHOTO Ta IeMOrpad)ivHOro
MIPOTHO3IB 1 KOMIUIEKCHOI OLIHKH TEPUTOPIA PO3pOOHTH
BapiaHTH 30allaHCOBAHOTO MEPEPO3NOILTy IPIOPUTETIB
po3Butky Kwuicekoi I'CHM wHa jokampHOMY i
perioHanbHOMY piBHI. [5] Bu3Ha4yeHi TOJOBHI HANPSIMKH
PO3BUTKY MiCTa Ta NEPCHEKTHBHICTh PALy MaluX i
CEPEeIIHIX MICT.

B pob6ori O.Kyma po3risgaroTbes THITIYHI TPYyTIOBi

dbopMu  pO3MIlICHHS  NPUMICHKHX  TOCEICHb 3
HEYIOPSAKOBAHOIO (YHKIIOHATBHO-TUIAHY BAJILHOIO
cTpykTypoto. Puc. 3 [14]

BmiuB  BenMKOrO  Micta  BHMarae  po3MIsaTd

KOMILIEKCHO IX apXiTeKTypHO-IUIaHYBAJIBHY CTPYKTYpY.
I'pynoBi ¢opmu po3ceneHHS NPUMICHKOI 30HH BEITHUKHX
MICT HE SK CaMOCTIiHI EJIEMEHTH pO3CCJICHHS, a SK
B3a€MO3AJICKHI  BiJ] arioOMepalifHUX  BIIACTHBOCTEH
BEJIMKOTO  MicTa, M0 MiATBEPKYE  HEOOXiTHICTh
IUTAaHYBaJIbHUX NIEPETBOPEHB iX B MEPCIEKTHBHI CHCTEMHU
HACEJICHUX MICT (TPYIOBI CHCTEMHU JIOKAIBHOTO PiBHS).

B poboti Kyma O. Taki cucTeMH pO3IISAAIOTHCS SIK
«rpynu npumickkux mnocenenb» (I['TIII), sx 00’exTu
HAyKOBOTO aHANi3y 1 MICTOOYNIBHOTO IIPOEKTYBaHHS,
3alpONOHOBAaHAa MeToAMKa IX kKiacudikaiii 3a aBoMa
OaraToMipHUMH napamMeTpamu: PO3BHUHEHOCTI i
B332€MO3B’SI3KY 3 IEHTPAJIHLHAM MiCTOM.

Tak s KuiBcbkoi MiChKOI arsiomepariii BUAUICHO 8
I'TII.

Po3pobnena MeTomuka —JO3BOJMJIA TEPEHTH  Bil
po3mpiOeHoi  Mepexi TIoceleHb 0 HOBOI  (opMu
opraizaiiii po3ceJeHHsI B MPHUMIChKiA 30HI 00’€IHAHUX
IUIAaHYBaJIbHUX  KOMIUICKCIB TPYNOBUX  CHUCTEM
pO3ceneHHs B CTPYKTYpi MiCbKOT arjiomepaiiii.

Cutyawisi, dKa  XapaKTepPHU3YeTbCS  CTBOPEHHSIM
Xa0THUYHOT Mepexi pPi3HOQYHKIIOHAIBHUX TEPUTOPIH
IIpU3BeJia 10 BUCHOBKY, IO NPOIEC ArIOMEPYBaHHS MiCT
HE € TaHaIee€l0 0COOMMBO I TaKoi arpapHoOi KpaiHu SK
Vkpaina.

Haiibinbmr  po3ymMHMM  MalyTh €  Oprasizamis
TEPUTOPIANFHOI MisUTBHOCTI Y BHIVIAI TEPUTOPIATBHUX
rpomaJ, siki Ait0Th y (OpMi TPYIIOBUX CUCTEM 00’ €JTHAHMX
Ha WUTIH cucTeMi ymMoB 1 mpaBmwil. | came po3poOka
CTpaTeriyHol mapajurMu i KOXKHOI CHCTEMH B
TIO€/THAHHI 3arajJbHAX BUMOT PEriOHAIBHOTO IUIAHYBaHHS
i [eHepanbHOI CXeMH PO3CENIeHHS € TOJIOBHUM 3aBIAHHAM
CBOTOJHINIHBOI MicToOyniBHOT Hayku. Taka crpareris
MOXJIMBA TUIBKA TIPH TIOE€JHAHHI TPHOX OCHOBHHUX
acriekTiB, pe3ynbrariB (iHpopMmarii), MOHITOPHHTY BCiX
PIBHIB perioHaJpHOTO IIAHYBaHHA, aIMiHICTPaTHBHOMY
yIpaBiiHHI, 110 0a3yeThcsl Ha TBEPIiM 3akOHOAABUill Ta
HOpMaTHBHIM 6a3i Ta cuctemi (opMyBaHHS KapiB
3[IaTHAX OpPraHi3oByBaTH 1 3AIHCHIOBaTH Bci IpolecH
(HaBuaHHS 1 HayKa).

TepuropiansHa
HAaCeJlIeHHX MicCllb

cucTeMa
oprax

rpomMajia SIK
JIOKaJIbHOT'O

rpymnoBa
piBHI Mae
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YIpaBIiHHS, SKUM € TOJIOBHUM IIpU  BHpILIEHHI
BHYTpPIIHBOTO  CTaHy CBO€i  CHCTEMH, BH3Hayae
npoOiieMy,  3ajadi, NUIIXH X  BUPIMIEHHS  HE
MATOPSIIKOBYIOYMCh, @  Y3TOKYIOUM 3  3arajJbHOIO
CHCTEMOIO.

JlokanbHa cucTeMa Ma€ 3aTHICTh HPOTHO3YBAaTH 1
OLIHIOBAaTH MOXIIMBI HACHIAKH CTpaTerii PO3BHUTKY,
TaKTUKW  YOpaBJiHHSA,  [puUiiMaTH  pilleHHS 3
YCBIIOMJICHHSM  pPW3UKIB TI0  pe3ylnbTaraX  CBO€E]
IISUIBHOCTI.

i :
HAVGIALIE OB ASAHI

~ HAMBUIUY POSBATOK

B

I ~ Po3emrvT

1 - HEPO3BUHYTI

ASAHI LACTKOBO

i\ :
1 A0 TOBAZAHI

I — nos
T -wa
Puc. 3 Orwinka rpyn npuMiChbKHX HaCEICHUX MICIb B
cTpyKTypi Mickkoi KuiBcrkoi amomepanii (Kym O.)

1 — Ipminceka; 2 — boponsHebka; 3 — bosipcbka; 4 —
BacunbkiBepka; 5 — O0yxiBebka; 6 — bopucninbeceka; 7 —
BpoBapceka; 8 — Bumropozacska

Cporogui Bce Olapllle CTa€ OYEBHIHHMM, M0 Oe3
C€KOHOMIYHOTO 1  COI[aJbHOrO  IUTAHYBaHHS,  0e3
MICTOOYNIBHOTO TIPOCKTYBAaHHS $IKi BU3HAYAIOTh METY
MIPOAYMAaHOI JisUIBHOCTI CYCIIIIBCTBA 1 JIep)KaBU CydacHa
VYkpaiHa icHyBaTH He 3MOXe. [6]

HoBa cmpoba ckuHyTH BCi mpoOmemMu Oe3mapHOTO
KEpIBHUIITBA HA HOBY ()OPMY CYCHIJIBHUX TEPUTOPiaJbHUX
i GKOHOMIYHHMX BIJHOCHMH Ha TEPHUTOpiaNbHI TPOMAIH,
MOJKJIMBO JacCTh INAHC BHHTH 3 CKJIAIHOI CHTyaIii, 3a
YMOBH JIICHO TIOBard J0 CYCIIIbHOI JYMKH Ta OakaHHS
3MiH.

A TepurtopianbHa rpoMaja SIK BIACHUK MaTepialbHUX 1
NPUPOIHUX PECYPCIB 3MOXKE 30praHi3yBaTUCh B TPYIOBY
CHCTEMy HacelleHHX Micop, ska Oyme 00’eKToM
MICTOOY/IIBHOTO TPOEKTYBaHHS $IK EJIEMEHT CHUCTEMH
po3ceneHHs BCi€el 1epxKaBH.

Pesyrbratu Ta ix oOroopeHHs.. Pesymeratom
JOCHI/DKEHHSI € Ccnpo0a pO3NISHYTH HOHSTTS TpyNoBa
CHCTEMa PO3CEJICHHS 3 TMO3HUIl WOro eBOIOIIHHOTO
TIPOLIECY CTAHOBJICHHS Ta 3HAYEHHS JJISI CHOTOHILITHEOTO
npoiiecy MictoOymiBHOT Teopii i mpakTuku. Cucrema 3MiH
AZMIHICTPaTHBHO-TEPUTOPIAIBHOTO YCTPOIO YKpaiHu B
¢dbopmi TepuTOpiaIbHHMX TpOMaa € He M0 IHIIe SK
[MOYaTkoBa CTalis TEPETBOPEHHSA ICHYHOYOI Mepexi
HACEJCHUX MICIlb B TPYIOBI CHCTEMH PO3CCICHHS.
[pouec, sixkuii monsArae B BUBYEHHI iCHYIO4WOI Mepexi 3
Mo3MMii  MOXJIMBOCTEH  IEPCIEKTUBHOTO  PO3BHTKY,
BUXO/ISTYM 3 IX MPUPOJHOTO, EKOHOMIYHOTO, COILiaJIbHOTO

MOTEHI[laJly Ha MPHUHIMIAX B3a€MOJOIOBHEHHS Ta
CIiJIbHOT opraHizarii.
BucHopok. Sk moxkasye aHamiz  QopMyBaHHS

MapajiurMi TPYMOBHX CHCTEM PpO3CEJEHHsS, BOHO Mae
MIMOOKI TEOPETHYHI Ta MPAKTHYIHI HAIPAIFOBAHHS.

[Tpore, uepe3 Maoe(hEKTHBHICTH CHCTEMH YIPABITIHHS
TEPUTOPISIMA CTaBIEHHS 1O MiCTOOYAiBHOI MisULTBHOCTI B
VYkpaini octanHi 30 pokiB OiNIbIIe TOXOIIIIO HA JIATAHHS
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IPOMaxiB B MUTAHHSX TEPUTOPIAILHOTO TIAHYBaHHS.
ToMy HOBUM eTarioM TNPOEKTHOI MicTOOYIiBHOT
NITBHOCTI  Ma€ CTaTd pPO3poOKa TPOMO3WINKA  TI0
oprasizaunii TepuTOpid, (yHKIIOHAIFHOMY 30HYBaHHIO,
IHmKeHepHOMY 3a0e3MeueHHi, OXOPOHi TOBKUIISA TPYITOBHX

CHCTEM HACEJCHHX MiCllb JIOKAJbHOrO piBHA —
TEPUTOPIAIEHUX TPOMAI.
Heo6xinHo po3poouTH CUCTEMHI TIPHUHIUITH

MIPOCTOPOBOi OpraHizamii i pO3BUTKY TPYHOBHUX CHCTEM

PO3CCIICHHA JIOKAaJIbHOT'O piBHH, SAKUMU MOXYTb 6yTI/II

€JTHICTh BHYTPILIHIX 1 30BHILIHIX 3B’SI3KIB,
IHAWBIAYaTbHOCTI, rapMOHINHOCTI, MIPOCTOPOBOT
oprasizarii, Y3TO/KEHOCTI, BapiaHTHOCTI Ta

TpaguIioHamisMy. MeTa NPUHIOWINB 3HIKCHHS PIiBHA
HEYIOPSAAKOBAHOCTI TEpUTOPiIBHOT oprasizauii
MpPOCTOpY SK CaMUX HaceleHWX IYHKTIB Tak |1
MDKCENICHHUX TEPHUTOpid Ta CTBOPEHHS TI'apMOHINHHOT
MicTOOYIIBHOI CHCTEMH Ha MICIIEBOMY PiBHI.
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The group settlement system as a strategy direction of uniting the territorial association

V. O. Yathenko

Abstract. In his article was analyzed the main essence of the group system of settlement as a town-planning object. In addition, the
importance of the system approach in the process of forming «territorial association» as subjects of the new administrative-territorial
reform in Ukraine. This «territorial association» is the social basis of the group systems of local level resettlement.

Keywords: group system of settlement, strategy, «territorial associationy, self-government, town-planning.

prrmOBaﬂ CUCTEMA pacCe/ICHUA KaK HallpaBJICHUE CTpaTeruu oﬁhez[nnemm TEPPUTOPHAIBHBIX 'POMA

B. A. Sluenko
AHHOTAanusa. B crarbe

INpoaHaJIM3UupOBaHa CYIIHOCTb prHHOBOﬁ CHUCTCMbI PACCEIICHUSI KaK TIpaJoCTPOUTEIIBHOTO 06’beKTa,

orpeaesieHa BaXHOCTbL CHCTEMHOTO IIOAXOJAa B IIPOIECCE q)OpMPIpOBaHI/ISI (TEPPUTOPHUATIBHBIX TI'pOMaa» Kak Cy6’beKTOB HOBOM

aJIMIHUCTPAaTUBHO-TEPPUTOPHAIBHON pedopMBl B YKpamHe.
TPYIIIOBBIX CHCTEM PACCETIEHHs JIOKATEHOTO YPOBHSI.

Knrowuegvie cnoga: cpynnosas cucmema paccenenus,
2paoocmpoumenscmeo.
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cmpamecust,

«TeppPITOpI/IaJ'II:Haﬂ rpoMaza» SBIISACTCA COLIMAIBHON OCHOBOM

«meppumopuailibHas epOMa()a», camoynpasienue,
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AHoTauisi. Ha OCHOBI IIpoBeIeHUX IOCIIKEHb BCTAHOBIIEHO TAKCOHOMIYHUIA CKIaa BuaAiB poay Salix L. y 3amnasi cepenboi Teuii
p. Pock Ta HmkHBOI Tedii p. Bopckita BinmoBigHO Ha MiBHIYHI 1 MiBAEHHIN Mexi JlicocTernoBoi 30HN YKpaiHu. BeranosieHo renepa-
THBHY 3[aTHICTh BUIB poxy SaliX, mpoananizoBaHo GioMeTpHYHI pO3MipH HACIHHS, OXapaKTEPU30BaHO OJHO- i ABOPIYHHI CaMOCIB y
3amaBax pidok Pock i Bopckma. Bupineni aGioTHuHi i aHTPOIIOT€HHI YMHHUKY, SIKI BIUIMBAIOTh HA NPHPOJHE HACIHHEBE PO3MHO-
JKEHHSI 1 IOIIMPEHHS aBTOXTOHHUX BHAIB poay SaliX B ymoBax nicocreny YkpaiHu.

Knrwowuoei cnosa: Salix L., sepba, Hacinus, HACIHHEGE POIMHONMCEHHS, NPOOYKIMUBHICb, CAMOCI8

Beryn. HacinreBuii cmoci®O pO3MHOMXEHHS BBaYKarOTh
TOJIOBHHM CHOCOOOM PO3MHOXKCHHSI aBTOXTOHHUX BHIIB
pomy Bepba (Salix L.) y npupoaaux 1eHo3ax. Xoda Bepou
TaKOX 30epiraroTh BUCOKY CHEPIil0 BEr€TaTHBHOTO PO3M-
HOXEHHs. 3aBASKU IbOMY BOHU HaJIeXKaTh JIO MIOHEPHUX
POCJIMH 1 HMEePIIMMH 3aiiMal0Th TEXHOTCHHI JaHAmAapTH —
MyCTHPI, 3rapuia, crapi Kap’epH, i, HaBiThb, IPOCTO 3aHE-
n0aH1 JUISTHKY y HACEJICHUX MYHKTAaX.

KopoTrkuii orasan my6aikamiii 3a Temor. Y piBHHH-
Hill yacTuHI YKpaiHu HapaxoBYyIOTh 16 BHIIB pony Salix,
SIKi 3a3BHYail 3alMarOTh CTPIUKOMOAiOHI IHTpa30HAIBHI
nmaHmmadTH Ha OHI sApiB Ta OalloK, y 3aIlulaBaX pidoK i
ctpymkiB [8]. Tlpuponne HaciHHEBE PO3MHOMXEHHS BepO
BuBuanu [L.T. Bakynrok [2], SI.J]. @yuuno, M.B. CoutHa
[8]. ¥ nmoBigHmKax 3 AeHAPOIIOTIi i BU3HAYHHMKAX POCIHH
IIPU OMHUCI POCIUH poay Salix 3a3BUYail BKa3ylOTh PO3Mi-
pU aHAPOICIO 1 TiHENEK KBITKH Ta CYIBITTSA, a TaKOX
koutip, Gopmy i po3mip roniB [1, 5]. OxHak KiIbKICTh
HAaciHUH y KOpoOoukax BepO 1 TONOJb Maike HE HaBO-
IUThCS, a00 0OMEXKYeThCsT Ppasoro, MO 1X y KOpoOOdIl
6arato. Mounorpad poay Salix O.K. Cksopiios [11] BBa-
JKae, M0 B KOXKHIH KOpoOoUIli MiCTHTECS 4-12 HaciHUHH, a
A.JIL Taxramksaa [9] 4-10. Bibn ToYHI HaHi MO0 KiJlb-
KOCTi HaciHUMH y 110/ BepOu BcTanoBmu €.T. Bansrina-
Manrotina [3] Ta 1.B. Bensena Ta iH. [1], ski BBaXKaroTh,
IO JUIsi KOXKHOTO BUAY KUIBKICTh HACIHHA y KOpOOOYKax
pisHa i crana osHaka. Tak, S. acutifolia Willd., S. fragilis
L., S. rosmarinifolia L., S. Vinogradovii Skvorts., S.
myrtilloides L., MicTaTh 10 6 HaCiHWH, SIKi PO3MIIIYIOTHCS
mo 3 y koxwiit crBopii. dust S. starkeana Willd., S. alba
L. xapaktepno mumre 6-10 nacimuu, mmst S. elaeagnos
Scop.— 10-12, aua S. myrsinifolia Salisb., S. cinerea L., S.
aurita L., S. dasyclados Wimm. — 12-16, nus S. caprea
L., S. viminalis L.— 16-18, mus S. pentandra L.— 16-18, a
B JICIKUX aHOMAJBHUX BHIIAAKaX i 24 HACIHMHU y ONHIN
kopobouni. OcobarBoi yBaru B I[bOMY ITUTaHHI 3aCJIyro-
Bye S. triandra L., y sikoi 30-40 HaciHMH y HOpMaJbHHX
JIBOCTYJKOBUX KopoOoukax i monajg 40 y aHoManpbHUX 3-
4-cTynKOBHX HAacCiHHMX KopoOodukax. Ha ocHOBI anamizy
IJIO/IIB, HACIHHUX CIiJIB 1 camux HacinuH €.T. Bansrina-
Masrorina [3] po3pobuiia Kito4 3 BU3HAYSHHS BUIIB POAY
Salix 3a mwiomamu i HACIHHSIM.
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Hacinust BuaiB pony Salix ayxe npiGHe i 3aBAsku myd-
Ky BOJIOCKIB IIBHIKO PO3HOCHTBHCS BITpOM ab0 Tedi€lo
BOJIM Ha BIJICTaHi J0 KiIbKOX KiometpiB. [1logo koHKpe-
THHUX PO3MIpIiB HACiHHS, TO BIJIOMOCTEH Majo i BOHH CyT-
teBo pisHAThCs. Tak O.1. Cimopos [7] Bkasye, 1110 HACIHHS
S. caprea BUIUIAETHCS CIIO OUTBIIUMH PO3MipaMu cepejl
iHmux Bep6 i maca 1000 HACIHHMH IILOTO BHIY CTAHOBHTH
0,105 r, a 3a ganumu S1.JI. @yuuna, M.B. Courtroi [8] —
BOHO HaiinpibHime i maca 1000 HaciauH cranoButh 0,09
r. 3a maHuMHM yechbkux nociigaukiB Maca 1000 maciauy S.
caprea cranosuts 0,08 T [10].

Bnacue npupoxne noHoBIeHHS BepO B Oaceitni p. Te-
TepiB y Mexxax KuiBcpkoro Iomices supuanu S./1. yqn-
1o, M.B. Coutna [8] i BcTaHOBWIH, IO HAWOLTBII IPOTY-
kruBaumE € S. alba i S. triandra. Oxnak, y 3B’s3Ky i3
3HW)KEHHSIM DIBHSI IPYHTOBUX BOJ Ta KaTacTpo(piyHUM
OOMUJIHHSIM MaJIUX 1 cepeiHiX pidoK YKpaiHu 3MeHIIy-
IOTbCSl B PO3Mipax €KOTOIH, B SIKUX BEpOOBI PO3MHOXKY-
BQJIMCS HACIHHEBUM CIIOCOOOM, a B CHJIY Aii HEraTMBHHX
a0lOTUYHMX YMHHHMKIB, JIMIIE HE 3HAYHA KiIBKICTh IIHOTO
CaMOCIiBy IOPOCTa€ MO BIPTiHIIBHOTO 1 T€HEPATUBHOTO
CTaHy.

Mera, marepianu i MeToau aociaigxeHns. Mera Ha-
LIOTO JOCTIJUKEHHS BCTAHOBUTH MPOAYKTHBHICTH CEpe-
HIX 32 PO3MipaMd JepeB i KYIIiB NESKAX aBTOXTOHHUX
BuaiB poxy Salix L. y mpupoaHux meHo3ax, mpoaHamisy-
BaTH PO3MIpPH Ta Bary HaciHHs 1 YTBOPEHHs CaMOCiBy Ha
MOJICIbHUX TUIAHKAX Y MekKax 3ariaB piuok Pock Ta
Bopckina. locnimkeHHS TPOBOIMIN HA MPOOHUX IUIOIIAX
posmipom 10 M? Brponosx 2015-2016 pp., 3 AKMX JITO
2015 p. — BUABWIIOCH HAMOUIBII MOCYIUIMBUM 33 OCTaHHI
JIECSTh POKIB.

JocmimkeHHsT TeHepaTuBHOI 3maTHOCTI S. acutifolia,
S. alba, S. cinerea, S. caprea, S. fragilis, S. purpurea L.,
S. triandra, S. pentandra npoBouIM HA MOJETBHUX POC-
JIMHAX CepelHiX po3MipiB y OaceifHi cepemHboi Tedii p.
Poch Ha miBHOUYI JIicOCTENOBOT 30HU Ta y HWXKHIiH Tedii p.
Bopckia Ha MexXi JIiCOCTenoBo] 1 CTeToBoi 30HN Y KpaiHH
KOpPHUCTYIOUHCh  pexkomeHmamismu €. T. Bansarinoi-
Matorinoi [3]. OcobanuBOCTI MPOPOCTAHHS HACIHHS BH-
BYAJIM KOpHUCTYIo4YHCch pekomeHmanisMu [.T. Bacuipuen-
k0 [4]. TlpupicT maroHiB BUMIpPIOBAIH 3a JOTIOMOTOIO
PYJIETKH, JiaMeTp KOPEHEBOI IIUHKH LITaHTeJIb-
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LUPKYJIEM y KiHI ceprHs. Po3Mipy HaciHHS TaKOXX BUMi-
pIOBalM IITaHTeIb-LIUPKYJIEM. 3pa3ku CBIXO310paHOTro
HaciHHS 3BaXYyBaJM Ha EJIEKTPOHHIN Basl Mapku
TBTB404316HE 3 Tounictio o 0,05 r.

Pe3yabTaT Ta ix 0o0roBopeHHs. Y pe3yiabTaTi Mpo-
BEJICHOTO IOCII/KCHHS BCTAHOBIICHO, IO I BepOd i
TOTIONIb XapaKTepHE MIOpivHE PsCHE KBITYBAaHHSA 1 IIOIO-
HOILICHHS, B Pe3yJIbTaTi SKOT0 BOHU NPOXYKYIOTH IyXKe

BEJIMKY KiJIbKiCTh HaciHHs. Hali0inblie HaciHHS yTBOpIO-
10Th Cepell KyIoBux BUIiB S. cinerea, S. triandra. (tabu.
1). Cepexn nepeBHHX BHIIB HaBUILY T'CHEPATUBHY
3aatHicTh MaroTh S. alba, memo menmy — S. pentandra i
S. fragilis. TakuM 4HUHOM, HABITH BUIH, L0 MPOAYKYIOTH
MEHINTy KiJbKiCTh HACIHHS, yTBOPIOIOTH HOTO y TOCTaTHIH
KUTBKOCTI JAJIS T ATPUMAHHS OIS,

Ta6auus 1. — TeHepaTuBHA 34aTHICTH CEpEIHIX 32 pO3MipaMH JIepeB i KYLIiB JesKuX BUIiB poay Salix y 3amnai cepenupboi Teuii p.

Pocs
Hasga Buny Kurrea KinbkicTh
¢dopma HaCiHUH B OJHIN KOpOoOOYOK y CEpPEeKOK HA OTHOMY HACiHWH 3 OfHi€l
Kopoboulli, mT. cepexui, IT. | aepeBi abo KyIi, TUC. | pOCIHHH (Kyma abo
IIT. JiepeBa), MIH. IIT.
S. acutifolia KyIq 6 125-160 3,8-4,0 2,85-3,84
S. alba JIepeBO 6-10 110-180 10,0-12,0 6,6-21,6
S. caprea JICPEBO 16-18 150-200 2,5-3,5 6,0-12,6
S. cinerea KYIIL 12-16 80-105 3,8-4,2 3,65-7,10
S. fragilis JIepeBo 6 130-210 6,0-8,0 4,68-10,08
S. pentandra JIepeBo 16-18 140-180 2,5-3,0 5,6-10,8
S. purpurea KYIIL 6 80-100 0,2-0,4 0,2-0,24
S. rosmarinifolia KyLI 6 20-35 0,5-0,6 0,06-0,13
S. triandra Ky 30-40 110-145 1,0-1,25 3,3-7,25
S. viminalis KyI[ 16-18 45-70 0,55-0,85 0,4-1,07

Haciuus BumiB poxy Salix myxe mpibHe, Mae my4ox
BOJIOCKIB, 3aBISIKH YOMY JIET'KO MOIIMPIOETHCS aHEMOXOP-
HUM crocobom. 3pina copmoBaHa HaciHWHaA 0e3 €HIO-
CIIepMy, Ma€ 3eJICHUH 3apoJIOK 1 JITKO MPOHUKHY 000JI0-
HKy. {00 XapakTepucTUKH PO3MIpiB HACIHHS, TO BOHU
KOJIMBAIOTBCSI y HEHIMPOKOMY Jiala3oHi BEJIWYUH, 30Kpe-
Ma, noxuHa 0,5-2,0 MM, a mmpuna — 0,1-0,7 mm (Tabm.
2). HaiiGinemi po3mipu mae Hacimas S. acutifolia, S.
caprea, S. pentandra. HaiimeHmmmu po3mipaMu xapakTe-
pusyetbest Hacinus S. triandra. Haiiguioro macoro xapa-
KTepu3yeThes HaciHHs S. pentandra, S. cinerea, a HaiiHu-
xuoro — S. triandra. O4ueBuIHO, Taka Pi3HMUI Y pO3Mipax
HACiHHS 1 HOro BaroBHX mapaMmerpax y HalluX JaHHX Ta Y
mitepatypuux nanux [1, 3, 5, 8] noB’s3aHa 3 eKONOTiYHU-
MH YMOBaMH POCTY aBTOXTOHHHX BepO.

Tadauus 2. — XapakTeprcTHKa po3MipiB HaCiHHS

. . Maca 1000
Po3mipu HaciHHS, MM .
Ha313a BUOY HAClHUH, T’
JOBXHWHA HII/IpI/IHa
S. acutifolia 1,5-2,0 0,6-0,7 0,24
S. alba 0,8-1,2 0,3-0,4 0,095
S. caprea 1,2-15 0,4-0,5 0,2
S. cinerea 1,0-2,0 0,5-0,7 0,23
S. fragilis 1,0-15 0,1-0,2 0,16
S. pentandra 1,5-2,0 0,5-0,6 0,25
S. triandra 0,5-0,8 0,2-0,3 0,10
S. rosmarinifolia 1,0-1,3 0,3-0,4 0,15
S. viminalis 1,0-1,2 0,4-0,5 0,12

OCHOBHiI YMOBH, HEOOXi/THI AJIs1 IPOPOCTAHHS HACIHHS
— TEIJIOo, BOJIOTa 1 JOCTYN KUCHIO. Y TEIINX i BOJOTHX
yYMOBax 3alulaB HaciHHS BepO mpopocrae yepes 100y i
HIBHUKO 3aliMa€e MpoCTip 3a BiZICYTHOCTI TpaB’sSTHOTO MOK-
PHBY Ta JIOCTaTHHOTO OCBITJICHHS i 3BOJIOXKEHHS.

Hacinnus BepO He Hemae mepioly CIOKOIO 1 MPOPOCTae
BIIPOJIOBX OJHI€T-ABOX /10, yTBOPIOIOYM B INPHUPOJHHUX
LIEHO3aX 32 CHPHUATIMBUX YMOB IO KiJbKa COTE€Hb THCSY
CISHIIIB Ha TeKTap 3aJIe)XHO Bix BHUIY. IIpopoctaHHs y
BepO Hag3emHe. OOOIOHKA HACHYIYETHCA BOJIOIO, PO3KPH-
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BAa€THCS 1 HA30BHI BUXOAUTH TOHKHI T1IIOKOTIb, Bif SIKO-
rO BIIXOAWTH BIHOYOK pajiallbHUX BOJOCKIB. 3 JOMOMO-
TOI0 IIMX BOJIOCKIB IPOPOCTOK 3aKPIIUTIOETHCS B CYOCTpaT.
OnHOYacHO BiAOYBA€THCS PO3KPHUTTS CiM S10Jb, ITOCH-
JIIOETBCS Tpoliec (POTOCHUHTE3Y i PO3BUBAETHCS INEPBUH-
HUI KOpiHelb, KUl BIPOMOBK 3-5 1i0 IHTEHCHMBHO pOC-
Te, ocobnmBo y mnpubepexxHux BuuiB. Ha nymky €.T.
Bansrinoi-Mantotinoi [3] Takuii iHTeHCHBHHE picT npH-
OCpeXKHUX BHUJIB BepO IMOB’s3aHUI 3 BECHIHMMH MaBOJ-
KaMH, MPUIUIMBaMHU 1 BiAmIMBaMu. ToMy Taki BHUIH SIK
S.alba, S. viminalis, S. triandra, S. acutifolia, S. fragilis
MAalOTh y HAWKOPOTIIHMIA TEPMiH 3aKpITUTHCS Yy CyOCTpari,
o0 He MOTPANUTH MiJ MPUIUIHBH 1 BIAIUTMBH BOJH, SKa
BiTHOCHUTP y PiUKY HE TUIbKH HACIHHS a i IPOPOCTKH.

Kopinernp mMBHAKO NMEPETBOPIOETHCS B TOJIOBHUH KO-
piHb, Ha SIKOMY 3 SIBJISIIOTBCSI KOpEHeBi Bosocku. OqHOua-
CHO BiIOYyBa€ThCs MPOIEC TalTyKeHHs! KOpeHs. ['imoKoTi-
JIbHI BOJIOCKH 32 HAallIUMU CIIOCTEPEIKESHHIMH BIJIMUPAIOTh
3a 10-15 ni6 micnst mowarky mpopocTtaHHs. B mel ke
nepiox OpyHbKa pPO3NOYMHAE PICT, YTBOPIOIOYU EIiKO-
THITb.

[MigciM’simonbHE 1 HaACiM AI0NBHE KOIHO y BepO po3-
BuHYTe ciabo. [IpopocTku Bepd MarTh IyKe Mali po3-
Mipu. Tax TiMOKOTLTE Mae TOBKUHY 2-10 MM 3aJI€XKHO Bij
pOo3Mipy HaCIHHHH, a HAJICIM SIOTbHE MIKBY3IIS JUIIE —
1-5 mm. EnintudHi cmaboM’sICHCTI ¢iM’ A0 TPOPOCTKIB
3elieHi a00 3 YepBOHYBAaTHUM 4H (DiOJNIETOBUM BiATIHKOM,
OKpyrI01 (POPMH 1 TAKOK AyXKe MaJIeHbKI 1-5 MM 3aBIOB-
KKH 1 2-3 MM 3aBOIHPIIKA. PicT ciM’4701p TPOXOIHUTH
BIIPOZOBX MiCSIA, a MOTIM NPHUIHHAETBCA. 3a mei Jac
BOHHM 301IBIIYIOTECS B PO3Mipax, ajie He 3MiHIOITh Qop-
mu. TpuMmaroTbest CiM’S0J11 Ha MOJIOZIOMY ITaroHi Maixe
JI0 OCEHi, IOTIM JKOBTIIOTH 1 omagaroTh. €.T. Bamsarina-
Manotina [3] Takox cmoctepirana y S. fragilis, S. alba,
S. triandra, S. caprea siBuile YTBOPSHHS TPbOX CIMSIOJb
— TPUKOTLNII, IKa XapaKTepHa 1 U JesIKUX BUIIB 3 POJIUH
Apiaceae Lindle, Fabaceae Lindle, Brassicaceae Burnett

[4].
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3a 7-10 nib Bix MOSIBU CiM’SI0JIb 3’ SIBJISIOTHCS Y BepO
IOBEHUIbHI JIMCTKH, PO3MILIEHHS SKUX TAKOX € JiarHoC-
tuuHOIO o3Hakor. Tak, y S. fragilis, S. alba, S. triandra —
mepIi JBa JIMCTKU CYNpPOTHBHI, a pemTa — 4eprosi. I,
HaBIIaKW, MEpIIi JHUCTKH SK 1 BCl HACTYIHI 4eprosi y S.
caprea, S. viminalis, S. cinerea, S. acutifolia, S.
pentandra. ¥OBeninbHI ITHCTKH BepO MarOTh OCHOBHI Xa-
pakTepHi pHCH JHCTKIB JOPOCIOTO JepeBa. 3a3BHUail

3BEpXY BOHU 3€JICHI, 3HH3Y — 3 CU3UM BIJTIHKOM TOJIi 200
cy1abo oIyIIeHi, Ha KOPOTKUX Yepelikax 3 ciabo BUpaxe-
HUMH KHUITKaMU.

Hacinust pociua poay Salix Hemae Criokoro i 10 KiHIls
MepIIOTO POKY JKUTTS YTBOpIO€ cisiHui 3aBBUmKH 10-30
cM. Brpomorx 2015-2016 pp. Mu croctepiranu 3a camMo-

ciBoM BepO y 3arumaBax pigok Pocs i Bopckia. a (Tabm. 3-
4).

Taomuus 3. — XapakreprcTrka caMociBy BepO y 3amuaBi cepentpoi teuii p. Pock

Haszga Buny |KinekicTs cistHLIIB, Bucota, cm JiameTp KOpeHeBOi MIHHKH, MM
Tic. mr. ra’t max | min max min
OnHOpIYHUH TIPHUPICT
S. acutifolia 65,0+6,8 22,5 1,45 2,0 0,15
S. alba 428,0+62,3 30,2 0,95 3,5 0,06
S. cinerea 48,0+8,5 125 1,85 15 0,10
S. caprea 85,0+7,5 25,6 1,0 2,0 0,08
S. fragilis 382,0+44,6 154 1,55 2,8 1,0
S. purpurea 125,0+15,3 14,2 0,8 1,8 0,05
S. triandra 285,0+78,5 32,5 0,55 15 0,01
JIBOpiuHMIA TPHUPICT
S. acutifolia 28,0+3,2 62,7 12,8 50 15
S. alba 352,0£3,93 70,1 225 5,2 2,1
S. cinerea 17,422 35,2 8,5 40 2,0
S. caprea 38,4+3,2 57,4 10,2 6,2 2,1
S. fragilis 256,0+35,5 54,5 15,8 7,2 2,3
S. purpurea 42,0+4,7 41,5 5,8 6,5 3,5
S. triandra 186,025 69,1 12,5 8,0 2,5
Tabauus 4. — XapakrepucTuka caMociBy Bep0 y 3amiaBi HIKHBOI Tedii p. Bopckia
Hasea Buny |KinekicTs cisHIIB, Bucora, cm JiameTrp KOpeHeBoi INHKH, MM
THc. . Ta’! max | min max min
OJHOPIYHUHI IPUPICT
S. acutifolia 215,0+42.7 22,5 1,45 2,0 0,15
S. alba 158,0+18,3 28,4 0,95 3,5 0,06
S. cinerea 112,0+14,5 12,5 1,85 15 0,10
S. fragilis 348,0+£52,4 174 1,55 2,8 1,0
JIBOpiuHMIA TPHUPICT
S. acutifolia 155,0+£32,0 55,2 10,2 5,8 0,25
S. alba 112,0+18,2 74,2 16,8 9,5 4,1
S. cinerea 73,0£16,2 28,4 6,5 8,0 2,5
S. fragilis 229,0+60,0 48,8 10,6 10,2 4,3

Takum 4urHOM, HaHOIIbIIIE cCaMOCIBY y 3amiaBi p. Pochk
mae S. fragilis, S. alba i S. triandra, wmaiimenie — S.
caprea, S. cinerea. Y 3amaBi p. Bopckia HaiiGinblry
KiJIbKicTh camociBy yTBoprototh S. fragilis, S. cinerea, a
HaiimeHy — S. acutifolia. Y pe3ympTari MpOBEICHOTO
aHaJli3y BCTAHOBIICHO, IO OJIHO- 1 JBOpIYHI CISHII HE
CHIBPO3MIpHI 3 TOPOCIHMHU POCITUHAMH 1 HE Tepe0yBaloTh
y KOPENATHUBHIN 3aJICKHOCTI MK HUMH. 3MCHIIYETHCS
TaKOXX 1 BUJOBHI CKiam BepO, skmo y 3amiaei p. Pock
HAMH BHUSBJICHO CaMOCIB CeMHU BHIIB BepO, y 3amiaBi p.
Bopckna — nuie 4otnpbox BuaiB. HailOinbin iHTEHCHB-
HUH PICT y mepiinii pik UTTS y 3amasi p. Pock xapak-
tepumii Juis S. alba i S. caprea, a y 3amnasi p. Bopckiu —
s S. alba. HaiiMeHiuunit npupicT y nepummii pik ®HUTTS
XapakTepHHUH B 3aruiaBi p. Poce maist S. purpurea, a y 3a-
miaei p. Bopckna — s S. cinerea. Ha npyrwuii pik y 3a-
IuIaBax 000X PIYOK IHTEHCUBHMH pICT 30epiraroTh CistHII
S. alba, S. triandra, S. acutifolia, a naiimenmmii — S.
cinerea. Jlo mBopi4HOro BiKy B 000X 3aIUiaBax JAOpPOCTAE
3HaYHO MEHINA KiTBKICTh BH/IB, IO MOSICHIOETHCS PSIIOM
HECTIPUATINBUX YMHHUKIB. 30KpeMa, y 3ariaBi cepeIHboi
Teuii p. Pock Ha miBHOYI JICOCTENOBOi 30HM YKpaiHH
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KUTBKICTh CaMOCIBY Ha OJIMHMIIO IUIOLII 3HAYHO BHINA,
HIK y 3amjiaBi HWKHBOI Tedii p. Bopckia, Ha miBaeHHii
MEXI JIICOCTEITy, IO MOSCHIOETHCS OB MOCYIUIMBUMHA
IPYHTOBO-KIIIMAaTHYHIMH YMOBaMH Ha MIBIHI JIICOCTETIO-
BOi 30HHM, IHTCHCUBHUM 3apOCTaHHS 3aIlylaBU Oaratopid-
HUMH TpaBaMH Ta HE CTIHKUM TiIPOJIOTIYHHM PEXKUMOM
p- Bopckunm, skuit mopymryetses mismbHICTIO JIHINpo3e-
pxuncskoi TEC [6].

BucHoBkH. TakiuM YHHOM, 3TiJTHO 3 HAIIUMH IiApaxy-
HKaMu BUAH poay SaliX mopoky mpoayKyroTh MiTbHOHH
IITYK Jy)Xe ApIOHOro HACiHHA 1 COTHI THCSY CISIHIIB.
OnHak, y CHIy HECHPHSTINBUX IPYHTOBO-KIIMAaTHYHUX 1
AHTPOIOTeHHNUX YMHHUKIB, 30KpeMa, MiJABUIICHHS TeMIIe-
patypu TOBITpS 1 IPYHTY, HECTIMKOTO TiApOJOTi4HOTO
pexxumMy pidok Pock i Bopckiia ta iHTeHCHBHOTO 3apoc-
TaHHS 3alulaB 0araTOpiYHUMH TpaBaMH TaKCOHOMIYHHN
ckiaa BuaiB poay SaliX, KilbKiCTh €amMOCiBy OKpeMHX
BU/IB 1 IX pIUHMH TNPUPICT 3MEHILIYETHCS 3 IMIBHOYI HA
IiB/IEHb JicocTenoBoi 30HU YKpainu. OnHaK, He3BaXKaro-
YM Ha HETaTWBHI YMHHUKH MPUPOJHE MOHOBJICHHS IOITy-
TSI aBTOXTOHHWMX BUAIB poay SaliX y micusx mpose-
JIIEHHS JOCIIKEHD IIIJIKOM 3a0BlJIBHE.
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productivity and the so-nosological value of indigenous

Natural seed reproduction of autochthonous species of the genus Salix L. in the floodplains of the Ros and Vorskla rivers
L. P. Ishchuk, S. A. Maslovata, G. P. Ishchuk
Abstract. On the basis of studies found taxonomic composition of species of the genus Salix L. in the floodplain of the middle
reaches of the Ros River and the lower reaches of the Vorskla River, respectively, on the northern and southern boundaries of the
forest-steppe zone of Ukraine. The generative capacity of species of the genus Salix is established, biometric sizes of seeds are ana-
lyzed, one- and two-year samosomes in the floodplain of the Ros and Vorskla rivers are described. The abiotic and anthropogenic
factors, which influence on natural seed reproduction and distribution of autohtonic species of the genus Salix in the conditions of the
forest-steppe of Ukraine are distinguished.

Keywords: Salix L., willow, seeds, seed reproduction, productivity, self-seedling.

EcTecTBeHHOE ceMeHHO€e pa3MHOKeHHe aBTOXTOHHBIX BHI0B pofa Salix L. B moiimax pex Poch u Bopckia
JI. I1. Umyk, C. A. MacaoBara, I'. I1. Mmyk
AunHoTanusi. Ha OCHOBaHHMH NPOBEICHHBIX HCCIICIOBAHUII YCTAHOBICHO TaKCOHOMHYECKHIA coctaB BHIOB poaa Salix L. B moiime
cpenHero TedeHHs: p. Pock m HmkHero TedeHus p. Bopckiia COOTBETCTBEHHO Ha CEBEPHOH M IOKHOW I'paHHIE JIECOCTEITHOH 30HEI
VKpauHbl. YCTAHOBJICHO I'€HEPATHBHYIO CIOCOOHOCTH BHIOB poda SaliX, mpoaHanu3upoBaHbl GHOMETPHYECKHE Pa3MEphl CEMSH,
XapakTepU3NpOBaHO OJHO- M JBYXJIETHHUH camMoceB B moiimax pex Pock n Bopckia. Brinenennsle abnoTnyeckue u aHTPOIIOTeHHbIE
(bakTopHI, KOTOPHIE BIMAIOT HA PHPOTHOE CEMEHHOE Pa3MHOKEHHE U PaCpOCTPaHEHHE aBTOXTOHHBIX BHIOB poaa Salix B ycrnoBusax
JiecocTeny YKpauHbl.

Kniouesnie cnosa: Salix L., usa, cemena, cemennoe pasmnodicenue, npousgo0umenbHoCmy, Camoces.
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BaacTtuBocTi KpoBi KOpiB B nepioa TiJIbHOCTI, IX BIVIMB HA PEeNPOAYKTHBHY
(PyHKLiI0 TBAPUH TA )KUTTE3AATHICT HOBOHAPO’KEHHUX TEJISAT
M. JI. Kamoyp?, A. A. 3amasiii’, A. B. Kosieuko?, A. 1O. JlepmanTosl, O. B. Byros!
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AHoTanisi. Pe3ynpraT npoBefeHNX AOCTI[KeHb CBIiqYaTh, 0 MEPiOJ TUIBHICTh KOPIB CYTTEBO BIUIMBAE Ha (Di3W4YHI BIACTHBOCTI
kpoBi. ®i6pHHOIII3 B KPOBI TIEHHUX KOpIB BigOyBaBcs B 1,18 pasu noBIe, HiXX TPUBAIICTH JAHOTO MPOLECy y He TUIBHMX KopiB ( p <
0,05). CyTTeBHX 3MiH 3a3Ha€ B’I3KiCTh KPOBI KOPIiB BIPOIOBIXK Iepiory TibHOCTI. JI0 KiHII JPYroro Ta TPEThOro TPUMECTPY TiNBHO-
CTi B’SI3KIiCTh KpoBi KopiB migsummiach B 1,15 (p < 0,05) — 1,34 pasu (p < 0,01) y nopiBHsHi 3 nepIIUM TPUMECTPOM TLIBHOCTI. B
KiHIII PYTOro Hepioxy TUIBHOCTI B’SI3KICTh KpoBi KopiB Oyna B 1,12 pasu (p < 0,05), a B kiHmi TpeTboro TpuMmecTpy B 1,18 pasu (p <
0,05) 6inbiie, HiX B’SI3KICTh KPOB1 HE TUMTBHUX KOPiB.LIIBUIKICTh 3ropTaHHSA KPOBi TUIBHUX KOPIiB BIPOJOBXK HEPioAy BUHOIIYBAHHS
VIOl TaKOX MiZBHIIYBaiach. B KiHII Mepmoro TpuMecTpy TUIBHOCTI KOPiB KPOB 3ropTajach NOBiIbHO. Jlo KiHIIS APYrOro Ta Tpe-
THOT'O TPUMECTPY TUIBHOCTI AaHuil mporec BinOyBascs B 1,07- 1,17 pa3sa mBuaie, HXX B KiHIII HEPIIOTO TPUMECTPY TIIBHOCTI.
Knrwowuoei cnosa: 8 ’azxicmo, kpo, cyxocmitinuii nepiod, niio, QiopuH.

Beryn. B cydacHmii yac He BUKJIMKAE CyMHIBY TOH (akT,
mo e(eKTHBHICTh rajy3i TBapUHHHUITBA HE MOXIIHBO
MiABUIMUTH Oe3 TpPWOICHHS MOIIFHOI yBarm mpooiemi
penpoayKuii TBapHH, OTPUMAHHS JKUTTE3NATHOTO IIPUII-
moxy. Bimomo, 1o picT Ta PO3BUTOK IUIONY, B 3HAYHIN
CTYTICHI 3aJISKUTh Bill (opMmyBaHHS (peTo — IUIameHTap-
HOTO KOMIUIEKCY, HOTO 3[aTHOCTI 3a0€3MEeYnTH IUTiA T10-
KUBHUMHU pedoBHHaMu Ta OxcureHoM. DyHKIIOHYBaHHS
CHUCTEMHU I'eMOoCTa3y 3a0e3Meuy€eThCsl B3aEMOJIEI0 CYIUH-
HO-TPOMOOLIUTAPHOTO, IPOKOATYJISTOPHOr0, (iOpHUHOIII-
TUYHUX JIAHIFOTIB JAHOT CUCTEMHU 1 IHTi0ITOPIB 3ropTaHHS
KpoBi Ta (iOpunOMi3y. OnHaK, (Hi3i0NOTIYHICTE CUCTEMU
reMocTasy y 3HauHiil CTyNeHi 3aJeXHTh BiJ| BJIaCTHBOC-
Teit kposi [1, 2, 8]. 3MiHU B CHCTEMi reMOCTa3y TIIBHUX
KOpiB, € NMPUYMHOI0 PO3BUTKY MICISIPOJOBOI MATOJNOTIT
[3]. INpumyckaroTh, OO aKTHUBALisl CHCTEMH IeMOCTa3y,
3HIKCHHS HOTO (hiOpHMHONITHYHOI aKTHBHOCTI CBiITJ4aTh
PO TO3WUTHBHY JIWHAaMIKy IOJO PO3BHUTKY 3alaJbHUX
IIPOLIECIB B OpraHax PO3MHOKEHHS y CaMOK, CIIpHUSE 3a-
TPUMIII TOCIIAY, 3HI)KCHHIO IHBOJIIOI[IHUX MPOLECIB Y
CTaTeBHX OpraHiB CaMOK IICIsl POAIB Ta CBiquaTh PO
aKTYaJIbHICTh TPOBEJICHUX JOCIIIKEHb.

Koporkuii orusix mydaikauiii mo remi. BHyTpiniHbo-
YTPOOHMIA PICT Ta PO3BUTKY ILIOAY B OUIBIIIN Mipi 3yMo-
BicHAa (DYHKI[IOHYBaHHSAM (ETO - IUIAIICHTAPHOIO KOM-
IUIeKCy. BHHOIIYBaHHS TUIONY CYHNpPOBOKYETHCS 3MiHaA-
MH pEOJIOTIYHUX BIIACTHUBOCTEH KPOBI CaMoOK, sKi 3a0e3-
Me9yIoTh (POPMYBaHHS YMOB 3a U HOTO (i310JIOTIIHOTO
pocTy Ta po3BUTKY. HasiBHa 3HauHa KUIBKICTH JaHUX B
TYMaHHIH MEIWINHI, SKi CBiAYaTh MPO T€, IO OCHOBHUM
(dakTOopoM, KU OOYMOBIIOE TMOPYIICHHS PEOJIOTIYHHX
BJIACTUBOCTEH KPOBI € rimokcis. BoHa HEraTWBHO BILIHBAE
Ha B’SI3KICTh KPOBI 3a paxyHOK 30ULIbLICHHS MOKa3HUKA
reMaTokputy [4]. T'iMoKcist BUKJIMKAE HE TIIBKH MOJIIH-
TEeMit0, a i 301IbIIye arperamiro epUTPOIHMTIB. AIUI03,
KAl BUHMKAE TPU IbOMY IIiIBUIILYE >KOPCTKICTh Ta
B’SI3KOCTI EPUTPOLUTIB, a KaTeXOJaMiHH CTHUMYIIOIOTh
arperaiilo epuTpounTiB i TpoMOOIMTIB. BusiBiieHo, mo He
TUIBKU TIOJIIUTEMIs, ajie 1 CTPYKTypa Ta (yHKIIOHaJIbHA
AKTHBHICTD KIJIITHH KPOBI Biflirpa€e CyTTEBY pOJb y 3MiHi
BJIACTHBOCTEH KPOBI.

Barato aBTOpiB JOBOIATH HASBHICTH 3B’SI3Ky MIiK
B’SI3KICTIO KPOBIi Ta arperaiieto eputpouutis [4, 5]. Joc-
JIiJPKeHHST HAMpaBJIeHI Ha BUBUEHHS MEXaHi3MiB arperartii
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CPUTPOIIMTIB JOBEJH, IO MiJBUINCHHsS 1X 3JaTHOCTI 10
arperarfii CyrpoBOKYEThCS 3MIHOIO MIOBEPXHEBOTO 3apsi-
Iy CpUTPOLHUTIB HecTenu(pigHIM aATe3UBHUM e(EeKTOM
BHCOKOMOJIEKYJIIPHUX KOJIOIZIB TUIa3MH Ta CHELU(ITHOIO
B3aEMOJIi€l0 OLIKIB 3 perentopaMu EpUTPOIHUTAPHUX
MeMOpaH [6].

Bxkasyrots Ha Te, 110 [7] y TBapHH 3 BUCOKHM I'€HETHUY-
HUM TOTEHMIAJIOM IIiJ 9ac POCTY Ta PO3BHUTKY IIIOAA
CIIOCTEPIraloThCs BIAXWICHHS B T'€MOJMHAMIYHHMX Ta
reMOCTa310JIOTIYHIX Tpolecax, SAKi MPU3BOIATH 1O IIO-
PYLICHHS TPOIIECIB amamnTarlii MoB’s3aHUX 3 (YHKIIIMHU
CHCTEMH «MaTH — IUTALEHTA — I, CIPHUAIOTH 3aTPHMIL
TOCTITy, 3HWKCHHIO IHBOJIOIIMHMX TPOIECIB CTaTEBUX
OpraHiB caMoOK Miclsi poniB.BBaxaroTp, 1o B mepury gep-
Ty II€ TIOB’SI3aHO i3 3HM)KEHHSIM IIPOIECIB EPUTPOIMTOIIO-
e3y. OCKUIBKH KUIBKICTh CPUTPOLHTIB B KPOBI TaKUX
TBapyH MEHIIE, BiANOBIJHO 3HMXKYETHCS X 3MaTHICTH JIO
yrumizanii OKCHTreHy, MO MOpPYIIye IapaMeTpH I'OMEOC-
Ta3y, €HeHTioctasy Ta remocrtasy. Jocmigauku [1-6]
PEKOMEHIYIOTh JUIi BHSBJICHHS TNPUYMH BHHUKHEHHS
MCIAPOJOBUX YCKIAJHEHb BpPaxOBYBATH IIOKa3HUKH
MPOTH3CIIAI0Y0i CHCTEMH Ta BIACTHBOCTI KpoBi. bBimb-
IICTh MICAAPOJOBUX YCKIAIHEHb BHUHHKAIOTh Ha TJII
ciabkoi CKOPOTIIMBOCTI M’SI30BUX CTPYKTYD, 3HIDKCHHS
AKTUBHOCTI MiOMETPit0, IHTEHCHBHOCTI TPOMOOYTBOPCHHS
B CyIWHaX IUIAIIEHTApPHOI CUCTEMH 1 B IIJIOMY BiJ IbOTO
3aJIeXKHUTh ITICIAPOIOBUIT reMOoCTa3.

AHai3 JiTepaTypHUX JUKEpel 3 HTaHb BIACTHBOCTEH
KpOBI i T€MOCTa3y CBiIYNTH, MO JaHii mpobiemi 3HaYHA
yBara NpUIUILEThCS y TyMaHHIH memunuHi. [llo crocy-
€THCS OCI/KEHb BIIACTHBOCTEH KPOBi Ta CHCTEMH TeMO-
CTazy y caMOK TBapWH IIiJ 9ac BUHOIIYBAaHHS IUIOAY, 1X
BIUIUB HA MTOKA3HUKHU PENpPOTYKTUBHOI (DYHKIIT Ta XKHUTTE-
3[IATHICTh MPHUIUIONY 3aJHMIIMIOCH 11032 yBaror MOCHin-
HUKIB.

Meta po60TH - JOCTiUTH 3MUHH BJIACTUBOCTEH KPOBI
KOpIB 32 TpUMECTpaMH 1 BIPOAOBX IEpiofy TUILHOCTI,
BUSIBUTH iX BIUIMB HA PENPOJYKTUBHY (YHKIIIFO CAMOK Ta
KHUTTE3JATHICTh MPUILIOLNY.

Martepianu i MeTonu gociaimkenb. [ qOCTiHKEHHS
JMHaMIKH BJIACTUBOCTEH KPOBI y KOPIB 3a TPUMECTpaMH i
BIIPOJIOBX TIEPiOJy TUIBHOCTI,, TBapWH MiCJIs MEpIIOro
ociMeHiHHS Opasii Ha OOJIK B yMOBaxX TOCIIOJapCTBa
«Can», Cymcbkoi obmacti, Ykpaina. B kiHmi mepmioro
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Micsilisl Ticisl MEepIIOro OCIMEHIHHS KOpIB IIPOBOAMIN
Biz0ip npo0O kpoBi. B TomMy Bumanxy, sIKIO KOpoOBa MpH-
XO/WJIa B OXOTY IOBTOPHO ii OCIMEHSUIM 3HOB 1 uepe3
MICSILIb TiCIsI APYTOro OCIMEHIHHS 3HOB BiOMpay poou
KpOBI (paxyro4H Iie MepIIMM MicAleM TibHOCTI). Takuii
MpUiOM BUKOPUCTOBYBAJIHM IO 3alUlifHEHHS KopiB. B
Jociix Bimoupanu kopiB (n=15), sAKi 3aro1iIHAINCH 32 IBa
ocimeHiHHs. KopiB, 1m0 He 3am1iTHUIACH BIIPOJOBXK JIBOX
OoCiMeHiHb 0e3 O3HaK MOPYIICHHS roMeocrasy (n=>5) Bia-
HOCHJIH JI0 TBapHUH KOHTPOJILHOI TPYTIH.

3 MeTOI BUKIIOYCHHS BIUIMBY T0OOBOI NMWHAMIKH Ha
MOKa3HUKH BJIACTHBOCTEH KPOBI 3pa3KH KpOBi BinOMpanu
B OJIMH 1 TO¥ k€ Yac 3 MiJ] XBOCTOBOI apTepil B KiHII KOX-
HOTO MIiCSIsl TUIBHOCTI 32 TPUMECTPaMM TIUIBHOCTI, 1O
TOMIBII, Iichs AOTHHS. 3pa3Ku KPOBi BiJ TBapuH BiiOupa-
JM OJHOPA30BHMHU CTEPHIBHUMHU TOJIKAMH 3 JOTPHMaH-
HSIM TIPaBUJI ACENTHKH 1 aHTHCENTHKH, B MPOOIpKH 3 Ba-
KyYMHOIO CHCTEMOIO, III0 MICTATh aHTUKOATYJISHT.

VY 3pa3kax KpoBi BH3HAYaJ M 3arajbHi BIACTUBOCTI -
mUTOMYy Bary (3a MeromoMm [ammeprnara), IMIBHAKICTH
3TOPTaHHS KPOBIi, B’ A3KICTh, TpoMboTecT (MeTox OBpeHa),
PETpaKIlifo KPOB’STHOTO 3TYCTKY, a[re3ir0 TPOMOOIIUTIB Ta
(3a metogom KoBanbcskoro), Bmict ¢ibpuny (BusnaueH-
Hs (iIOpUHOTECHA B IIa3Mi BarOBHM METOJOM), (hiOpHHO-
ni3 (3a merogom M.A.KotoBimukosoi, b.1.Ky3nuka)

B nmocnigyrodomy, y Apyromy AOCiilli IPOBOANIN aHa-
73 JUHAMIKK TOKa3HUKIB BJIACTUBOCTEH KpOBI KOpiB-
aHaJOTiB 1 TBapMH PO3MOAUISIIM Ha YOTHPHU TpPYyNU 3a
TPHUBAJICTIO TPETHOTO TepioAy poxiB. TBapwH, y SKHX
TpeTilf Tepiol ponAiB TpWBaB IO 6 TOIWH BITHOCHIIH IO
KoHTposbHOI rpynu (N= 5). V npyry rpymy BixzHocmin
KODIiB 3 TPHBAIICTIO TPETHOTO MEPiOAY POMIB A0 9 TOIWH,
TPETIO - 10 12 TOUH 1 B 4eTBEPTY IPYIy BKIIOYAIH KOPIB
3 TPHUBAJICTIO TPETHOTO IEPioAy poxiB Oinmbire 12 roauH
(n=15-19). V TBapuH MaHWX TPy BU3HAYATIH TOKA3HUKH
penpoayKTUBHOT (DYHKIIIT.

ITix yac npoBeAEHHs eKCIIEPUMEHTAIBHUX JIOCIIKEHb
JIOTPUMYBATUCSI MIDKHAPOJHHUX BUMOT «EBpONEHCHKOT
KOHBEHIII 3aXMCTy XpeOeTHHX TBapuH, L0 BHUKOPHCTO-
BYIOTBCSI B EKCIEPUMEHTAIBHUX Ta IHIIMX HAyKOBHX

uisax» (CtpacOypr, 1986 p.), Ta BiamoBigHOTO 3aKoHY
Vkpainu «[Ipo 3axuct TBapuH BiJl KOPCTOKOrO HOBO-
JokeHHs» Ne 34471V Bin 21.06.2006 p.

Pe3ysbTaTH goc/aifKeHb Ta iX 00rOBOpPEHHSI.

B pesynbraT npoBeneHUX JOCITIDKEHh HAMH BCTaHO-
BJICHA YiTKa TEHJCHIIiSl 3MiHH BIIACTHBOCTEH KPOBI KOPiB
mig gac TinpHOCTi. [IMTOoMa Bara KpoBi TUIBPHHX KOpiB
BIIPOZOBXK TIEPIIOTO TEPioAy TLTPHOCTI KOJMBANach He-
3HaYHO. Y KOpPiB KOHTPOJNBHOI TPYNH NAaHWHA MMOKa3HUK y
MIePIINA Tepiox IOCHiIKEHb, B CEPeIHHOMY, CTaHOBHB
1,04 £ 0,24 H/m®.

B’s13KicTh KpOBI KOPIB IOCHIHOT TPYNH Y NEepIIunii Te-
pioa TUIBHOCTI CyTTeBO He 3MiHtoBanach: 4,84 + 0,09
Ia*c. - 4,99 £ 0,16 Ia*c. [lIBuAKiCTh 3ropTaHHS KPOBI C
KO>KHHM MICSIIIEM TiJIBHOCTI Yy KOPiB IPUCKOPIOBANIACH BiJl
412,80 + 6,02 cek. mo 405,87 + 5,45 cek.

®iOpuHONI3 B KPOBiI KOPIB JOCHIAHOI TPynH B KiHII
TIEPIIOTO MicCsIA TIMBHOCTI BinOyBascs 3a 4,60 + 0,12 xa.,
mo B 1,17 pa3u nosmie, HiK TPUBANICTh TAHOTO IIPOLIECY
Y KOpiB KOHTPOJILHOI TpymHd. B KiHIII qpyroro Ta TpeThoro
MicsAmi TimBHOCTI (PiOpHHONI3 B KPOBi KOPIiB JOCHITHOI
rpynu BinOyBaBes 3a 4,62 + 0,13 xB. i 4,80+0,14 xB., mo
BIPOTiZIHO TpUBaJillle, HIK Y HE TUNBHUX KopiB (B 1,17-
1,13 pa3za, p < 0,05). B cepennpomy, iOpuHOIIi3, 3a mep-
LIMH Tepios TUIBHOCTI y KOpiB mpotukas 3a 4,67 + 0,07
xB. 1 5,40 = 2,91 XB. y KOpiB KOHTPOJBHOI I'PyIH, IO B
1,16 pasu mBHIIe, HIX Y HE TUIbHUX KopiB ( p < 0,05).

Briponoexk mepioro TpumecTpa TUIBHOCTI MOKa3HHK
TPOMOOTECTY Y KOPIiB JOCIITHOI TPYITH TiABHUITYBaBCS HE
BiporimHo, B 1,06 pa3a, a y KOpiB KOHTPOJBHHOI TpyIH
aHUH ITOKa3HHUK 3ajWIIaBcsa cTaiuuM 1 craHoBuB 4,00 =+
0,01 crt.

Perpakuis KpoB’SHOTO 3TyCTKY KpOBiI TUIBHHUX KOpIB
(Tabm. 1) B KiHI HEpIIOTO Ta JPYroro MiCAI TUTBHOCTI
cranoBmia 41,05 £ 0,10 % i 43,03 + 0,10 % i migBuiny-
Bajack B 1,15 pasu (p < 0,05) 10 KiHIIS TPETHOTO MiCAIISA
tineHOCTI (47,02 + 0,10 %.) B cepennpomy, 3a mepuuii
Hepioj TINBHOCTI Y KOPIB IOCHIAHOT IPYNHU JaHUH NpoLeC
(PK3) BindyBaBcst B 1,09 pa3u moBinpHille, HDK y KOpIB
KOHTpOJIbHOI rpymH (p < 0,05).

Ta6auus 1. BractuBocTi KpoBi KOpiB y mepiuuii nepiox tinkHocTi (M+m, n = 15, n = 5)

s (— T'pyrn Kopis Micsi1b TiIBHOCTI B Cepe/IHBOMY, 32 TIep-
1 2 3 1M epioJ] TUIbHOCTI
IMuronma para. H/ad il 1,04+0,01 | 1,04+0,01 | 1,04+0,01 1,04+0,01
’ K 1,04+0,24 | 1,040,245 | 1,04+0,24 1,04+0,0
B’ s3KicTs Kposi, TTa*c pil| 4,84+0,09 | 4,81+0,115 | 4,99+0,16 4,88+0,06
’ ) K 4,4040,245 | 5,00+0,32 | 5,40+0,20 4,93+0,29
ILIBAKICTS 3FOpTAHFA KPOBI, CeK pi| 412,80+6,02|406,80+5,25|405,87+5,45 408,49+5,50
’ K 422,00+6,23|414,00+6,78|420,00+5,48 418,67+2,91
Dibpuronis, x5 A 4,60+0,12* | 4,62+0,13* | 4,80+0,14* 4,67+0,06*
T K 5,40+0,24 | 5,40+0,25 | 5,40+0,24 5,40+2,91
TpomGorecr, o pil| 4,07+0,07 | 4,07+0,07 | 4,33+0,13 4,16+0,09
T K 4,00+0,01 | 4,00+0,01 | 4,00+0,01 4,00+0,01
PeTpaktiisn KpoB’ AHOTO 3rYCTKY, % il 41,0540,10 | 43,03+0,10 | 47,02+0,10 44,03+0,20
’ K 50,01+0,10 | 48,01+0,40 | 46,05+0,20 48,03+0,10
Astresis TpoMBowTiB, % pil| 40,34+1,10 | 39,7040,75 | 38,05+0,89 39,36+0,68
’ K 37,92+1,38 | 38,87+0,64 | 38,87+0,64 38,43+0,28

[MpumiTka: ° p <0,05; *° p <0,01; °° p <0,001, y mopiBHsIHHI KOPOBAaMU KOHTPOJIBHOT FPYIIH.

BripoioBx BChOTO Tepiofy TUIBHOCTI CYTTEBHX 3MiH
3a3HaJsia B’SI3KICTh KPOBI KOpiB AociigHoi rpynu. Jo KiH-
I IPYTroro Ta TPEThOTO TPUMECTPY TUIBHOCTI B’A3KiCTh
KpoBi KopiB migsuimuiacek B 1,15 (p < 0,05) — 1,34 pasu (p
< 0,01) y mopiBHSHI 3 mepIIMM TPHUMECTPOM TilbHOCTI. B
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KiHII JpYyroro nepiofy TUIBHOCTI B’SI3KICTH KPOBI KOpiB
6yna B 1,12 pasu (p < 0,05) a B KiHIIi TPETHOTO TPUMECT-
py B 1,18 pasu (p < 0,05) 6inpmie, HiXK B’SI3KICTH KPOBI
KOPiB KOHTPOJIBHOT TPYIIH.
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HIBHAKICT 3ropTaHHs KPOBI JIOCHITHHUX KOPIB BIPO-
JIOBX IIepioy BHHOLIYBAHHS IUIOJY TaKOX ITiJBHIIYBa-
Jack. B KiHII Nepumoro TpuMecTpy TUIBHOCTI KOPIB KPOB
3roprajiach MOBUIbHO. Jl0 KiHIS JPyroro Ta TPEThOTO
TpUMECTpPY TUIBHOCTI JaHWil mpouec BinOyBascs B 1,07-
1,17 pa3a mBuame, HXK B KiHII MEPIIOTO TPUMECTPY
TinpHOCTI. IIIBHAKICTH 3ropTaHHSA KPOBi KOPIiB JOCIiIHOT
TpynH B KiHIII TPETHOTO TPHUMECTpa TUIHHOCTI BimOyBa-
nack B 1,12 pasu (p < 0,05) mBumIe, HiXK y KOPiB KOHT-
POJIBHOI TpyIU.

Iamra kapThHA 3MiH HaMH BCTaHOBJICHA 3a MPOLIECOM
¢biOpHHOI3Y y KOPIB 3alie’KHO Bif Qizionoriuno crany. B
KiHI[l EepIIOro TPUMECTPY TiJIbHOCTI (hiOpPHHOIII3 y KOpIB
nmociinHol rpymu BinOyeaBcs B 1,16 pasu moBUIBbHIIIE,
HDK y KOpiB KOHTposbHOI rpymu (p < 0,05). IToka3zHuku
CTYIEHIO TPOMOOTECTY TIIBHUX KOPIB 3a TPHUMECTPaMHu
nocnimkens 0y B 1,04 pasu, 1,20 pasu (p < 0,01) Ta
1,40 pa3u (p < 0,001) Oimpmie, HiX y KOpiB KOHTPOIBHOL
rpynu. Perpakiiisi KpoB’SHOTO 3TyCTKY Y TUTBHHX KOpiB
IO KIHIISI APYTOTO TPUMECTPY TUThHOCTI Oyna B 1,10 pasu
(p <0,05), a B kiHIi TpeThOTO TpEMECTPY B 1,23 pasu (p <
0,01) OimpIe, HiX y HE TIIBPHUX TBapWH 9 KOHTPOJIH Ha
rpyma).

VY mocnimHUX KOPIB B KiHII APYroro TPUMECTPY Tijlb-
HOCTI aaresisi TpoMOouuTIB BUsBMiach B 1,18 pasu (p <
0,05), a B KiHIII TPETHOTO TPUMECTPY AOCIIKeHb B 1,27
pasu Oinblie, HiX Yy TBapUH KOHTpoJIbHOI rpymu (p <
0,01). B cepemHboMy, 32 Bech MEpioj TILIBHOCTI KOPIB,
aare3is TpoMOOUHUTIB KPOBi KOPIB JOCTITHOI Tpymu Oyia
B 1,17 pasu (p < 0,01) 6inpire, HiX Y HE TUTBHUX KOPIB.

AHali3 IWHAMIKH TIOKa3HUKIB BIIACTUBOCTEH KPOBU
KOpiB JIO3BOJIMB BCTAaHOBUTH, IO HAWOUTBII 3HAYHIM
BMicCT (hiOpHHOTCHY BUSBUBCS B KPOBi KOPIB, y SIKUX Tpe-
Tili mepion poxis TpuBaB Oinbmie 13 roxuH. BiH BusBHBCA
BIZMOBIHO Y 2,29 pa3u Oinbliie, HIXK Y KOPiB KOHTPOJIBHOT
rpynu Ta 'y 2,17 — 2,45 pa3za Oinble, HiX y KOpiB Apyroi
Ta TpeThoi mocmiaHoi rpymu (p < 0,001).

Ha namy aymKy Taka AMHaMika 3MiH BJIACTUBOCTEH
KpOBi, aKTHBAallisi CHUCTEMH TIeMOCTa3y IpH 3HIKEHHI
(iOpMHOIITUYHOT aKTUBHOCTI CBIAYHMTH PO MOXKJIMBICTDH
PO3BHTKY 3alaJIbHUX TIPOIECIB B OpraHax PO3MHOKCHHS
Ta BIJIMOBITHO MOPYIICHHS caMoro mporecy poxi. Ilin-
BHIIICHHS BMICTY B KPOBIi TIJIBHUX KOpPIB KiJIBKOCTI €pHUT-
POLIUTIB Ta JICHKOUHWTIB, aKTUBHOCTI €IICMEHTIB TEPBUH-
HOTO T'€MOCTa3y CYMPOBOJDKYETHCS ITiABHUINEHHSIM IIBH-
Kocti 3ropraHHs kpoBi Ha 10-12 %. TpomboTecT KpoBi
KOpIB, Y SIKUX TPUBAJIICTh TPETHOTO MEPIOY POJIIB CTAHO-
BUJIA JI0 JICB’ATH TOAMH Oynia Ha piBHI 5 cTymeHs. Y Ko-
piB, BMicCT (hiOpHHOTEHY B KPOBI SIKUX KOJIMBaBCs Big 4,27
1o 6,17 r/n, TpomboTecT OyB Ha piBHI 6-7 CTyMEHs, IO
CBIIYMTB PO TiNEPKOAryJISILIiO.

3HavyHe MiJBUIICHHS BMicTy (GiOpHHY, B’SI3KOCTI KpOBi
CIIOCTEPIraeThesl y TBAPHH, Y SKUX TPHUBAIICTH TPETHOTO
nepiogy Oyma Oureme 12 roguH. IlopymeHHs naHoro
nepiofy poiB B IOCIIyI0OYOMY BIUIMBAaB Ha IMOKa3HUKU

BIATBOpEHHs! KOpiB. [IpUIMHEHHS BHIUIEHHS JOXiH Yy
KOpiB ueTBepToi rpynu BinOyBaerhes Ha 20,5 + 1,0 1o0y
micnst poxis, mo Ha 6,0 = 0,5 ni6 noBie, HIX y TBapHH
KOHTpPOJIbHOT TpynH. BiOpamisi cepenHiX MaTKoBHX apTe-
piit npununseTses Ha 11,0 = 2,0 noOy micas ponis, mo
BiporigHo Oinmpme (p < 0,05) maHOTO MOKa3HWKA TBAPHH
KOHTPOJBHOI TpynH. [HBomIOWisS Tima i POTiB MaTKH Ta
IHBOJIIOIIiS KM MaTKH BifOyBajach BipOTiIHO IOBIIE,
JIAHOTO TIpOIleCy KOpiB KoHTpoabHOI Tpymu (p < 0,05).
Perpecis xoBtoro Tima BimOyBamacs Ha 15,3 3 + 0,30
00y DOCHTIIKEHB MicTs poIiB KOPiB. 3aImIi THAIOCH MiCHIs
apyroro ocimeninusa 16,67 + 2,0 % TtBapuH, a y nociuiay-
toui ocimeninns 33,34 £0,30 % xopiB. [HIEKC OCIMEHIHHS
KOpiB JaHol rpymnu ckianas 2,83 + 0,12.

IIpo OinbII HU3BKHMIA PIBEHH JKATTE3NATHOCTI TEJAT
OTPUMaHUX BiJ| KOPIB JOCIIHUX I'PYIl CBIUUTH Koediwi-
€HT KaTa0boai3My Y TeJsT, OTPUMaHMX BiX KOPiB KOHTPO-
JMBHOI TpymH KoedimieHT kaTabomizMy ctaHoButh 0,98 +
0,08, a mpoda Max Kimtop Ongpuua tpuBae mo 58 + 1,0
XB. Y TeNAT, OTPUMaHUX Bil KOpIB JOCTITHUX TPYII
KoedimieHT KaTabomisMy 3HWXKYeThes B 1,15 pasu (p <
0,05), a mpoba Mak Kirop Onapuda mpoTikae B cepeHb-
oMy 3a 28 £ 2,0 xB.

BucHoBku.

1. Bmict ¢iOpuHOTEeHY B KpOBI KOpIB B KiHII TPETHOTO
TPUMECTPY TITBHOCTI BUsBHBCS B 1,31 pasu Ounblue, Hix
y He TuTbHHX KopiB (p < 0,01).

2. B’s13kicTh KpOBI KOpIiB B KIHI[I JIPYroro mepiomy
TinpHOCTI Oyna B 1,12 pasu (p < 0,05) a B KiHII TpeThOTO
TpumecTpy B 1,18 pasu (p < 0,05) Ounpmie, HiX B A3KICTh
KpOBI HE TUTBHHX KOPIB.

3. ®iOpuHOII3 KPOB’STHOTO 3TYCTKY KPOBi KOPiB HOCII-
JHOI TPYNH B KiHIl TPETHOTO TPUMECTPY TITBHOCTI TPH-
BaB B 1,13 pasu moBmie, HOK y HE TIIBHHX KOpiB (p <
0,05).

4. 301IbIIEHHS] CTPOKY TUIBHOCTI KOPIB CYIPOBOJKY-
€ThCS TMiABUIIEHHAM B 1,27 pa3a 371aTHOCTI TPOMOOIMTIB
1o aaresii (p < 0,01).

5. ITigBUIIEHHS TPUBAJIOCTI TPETHOTO IEPIOY POIIB Y
KOpiB Oinblie 12 ToAMH CYNPOBOKYETHCS OPYLIEHHSIM
MIPOLIECY BiATBOPEHHS: NMPUIMHEHHS BUIUICHHS JIOXiH y
KopiB BigOyBaetbcs Ha 6,0 = 0,5 nmi0 mosmre, BiOparis
CepelHIX MAaTKOBHX apTepill NPHUIHUHSAETHCA BIPOTITHO
mizHime (p<0,05), iHBOMFOLIS TiNAa 1 POTiB MaTKH, 1 ITHHKHI
MaTKH BiiOyBaeThcs Ha 7-3 100u J10BIIIE, TaHOTO NPOLECY
y KOpiB KOHTPOJIBHOI TPYIIH.

6. KoedinieHT katabonizmMy y TeNsT OTPUMaHUX Bij
KOpIB JOCHITHHUX TPYI, Y KOJHMBAEThCS B MeXax BiJ
0,98+0,08 mo 1,04 +0,06, a mpoba Max Kimtop Onapuua
tpusae Big 45 + 1,0 go 58+1,0 xB. YV Tensar 3 6iybIn TpU-
BAJIUM TIepioJloM (OpMyBaHHs pPYyOLEBOrO TPaBICHHS
KoedimieHT KarabomisMy B3HHXKYETbes B 1,15 pasm
(p<0,05), a mpoba Maxk Kiop Onapuya nporikae B ce-
pennboMy 3a 28 £2,0 xB.
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The qualityof the blood of cows during pregnancy and their effects on reproduction and survival of newborn calves
M. D. Kambur, A. A. Zamaziy, A. V. Kolechko, A. Y. Lermantov, O. V. Butov
Abstract. The results of the conducted studies indicate that the period of carnivorous cows significantly affects the physical proper-
ties of blood. Fibrinolysis in the blood of wild cows was 1.18 times longer than the duration of this process in non-isolated cows (p <
0.05). Significant changes are the viscosity of the blood of cows during the period of restlessness. By the end of the second and third
trimester of cessation, the blood viscosity of cows increased by 1.15 (p < 0.05) - 1.34 times (p < 0.01) compared with the first tri-
mester of crop. At the end of the second period of cervix, the viscosity of the blood of cows was 1,12 times (p < 0,05), and at the end
of the third trimester 1,18 times (p < 0,05) more than the viscosity of the blood is not isolated The cow's blood coagulation rate dur-
ing the fetal feeding period also increased. Of the first trimester of the cow's health, the blood clotched slowly. By the end of the
second and third trimester of the culture, this process took place in 1,07-1,17 times faster than at the end of the first trimester of
empathy.

Keywords: viscosity, blood, dry period, fetus, fibrin.

CBoiicTBa KPOBH KOPOB B NMEPHOJ CTEJILHOCTH M UX BJHsSIHHE HA PENPOAYKTUBHYIO (GYHKIUIO U JKU3HECTOCOGHOCTH HOBOPO-
JKIEHHBIX TeJSIT
M. 1. Kamoyp, A. A. 3ama3suii, A. B. Koxeuko, A. 1O. JlepmanTos, O. B. Bytos
AHHOTaMs. Pe3ynpTaThl MPOBEICHHBIX UCCIIEIOBAHUIT CBUACTEIBLCTBYIOT, O TOM YTO MEPUOA TENBHOCTH KOPOB CYIECTBEHHO BIIHS-
eT Ha (u3nueckue cBoiicTBa KpoBu. PHOPHHONIN3 B KPOBH TEJIBHBIX KOPOB mpoucxoaun B 1,18 pasa mosblie, 4eM MPOAOIKUTEIb-
HOCTh JIaHHOTO TIpoliecca y He TeNbHBIX KOpoB (p < 0,05). CymiecTBeHHbIE M3MEHEHHS MPOUCXOIAT C BSI3KOCTHIO KPOBH KOPOB B
TeUeHUe Nepruoja TeNbHOCTH. K KOHIly BTOPOro M TPEThero TpPHMMeCTpa TeIbHOCTH BSI3KOCTh KPOBH KOPOB MoBbIcHIack B 1,15 (p <
0,05) - 1,34 pasa (p < 0,01) mo cpaBHEHHIO C MEPBBIM TPUMECTPOM TEIBHOCTH. B KOHIIE BTOPOT0O MEpHO/Ia TEIBHOCTH BA3KOCTh KPO-
BU KopoB Obuta B 1,12 pasa (p < 0,05), a B koHIe Tperbero Tpumectpa B 1,18 paza (p < 0,05) Gonble, 4eM BSI3KOCTb KPOBU HE TeNb-
HBIX KOpoB. CKOpOCTb CBEPTHIBaHHS KPOBH TEJILHBIX KOPOB B TEUCHHUE MEPHO/Ia BHIHAIIMBAHMS [UI0JA TAKOKE MOBBIIIANAchk. B KoHIe
MEpPBOr0 TPHMECTPA TEILHOCTH KOPOB, KPOBb CBOpAavMBaach MeAJIeHHO. K KOHILy BTOPOTO M TPEThEro TPUMECTpPA TEIbHOCTH JaH-
HBIH miporecce mpoucxommn B 1,07- 1,17 paza ObicTpee, 4eM B KOHIIE TIEPBOTO TPHMECTPA TEIHHOCTH.

Knrwoueewle cnosa: 6a3xocmv, Kposb, CyxoCmouHbwlll nepuoo, nioo, Guopun.
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Bo3pactHblie 0co0eHHOCTH PYHKIMOHAJBLHOM OPraHu3aumn
MO3IrOBbIX MEXaHU3MOB NepepadoTkn HHGOpMANNH

B. C. JIuzory0, H. I1. Yepnenko, B. A. [IycroBauaos, T. B. Koxemsko,
A. A. ITanaousik, C. H. XoMeHKO
https://doi.org/10.31174/SEND-NT2018-157VI17-07

UYepkacckuit HAaIIMOHANBHBIN YHHBEpcUTET UM. b. XMenmpHHITKOTO, HayuHO-HCCne0BaTeIbCKUi HHCTUTYT (PU3UOIOTHH NMCHH
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AunHoTamust. Y moxpoctkoB 12-13 net u cryaentos 18-20 net ucciaenoBain KOJIMIECTBO U KAYECTBO MepepaboTaHHOH HH(POPMALUH
B pexxume §o/n0go/go, aMIuIUTy Ay U JaTeHTHOCTh P3oo, ckopocth mpocThix (IICMP) 1 cioxHBIX peakiuit BEIOOpa IyX U3 Tpex pas-
npaxureneit (PB2-3), a takxe Bpems motopHoro (MK), cencoproro (CK) KOMIIOHEHTOB U IEHTpaIbHOM 00pabOTKH WH(pOpMAIUU
(IION). YcraHOBIEHO, YTO Y MOAPOCTKOB 12-13 JeT KoMM4YecTBEHHbIE M KadeCTBEHHBIE XapaKTEepUCTHKH IepepaboTaHHO# HH(pOP-
manuu, ckopocts PB2-3, MK, CK u LIOU nocreneHHo NMOBBILIAIOTCS U TOCTUTAOT MakcumyMa B 18-20 set. B atot nepuop Heiipo-
OHTOTEHe3a OTMeUeHa IIOCTeIIeHHAsI PEOpraHu3alis MO3TOBOM aKTHBHOCTH, KOTOpPasi CONPOBOJKAANIACH YMEHBIICHHEM JIATEHTHOCTH
1 TIOBBIIIEHHEM aMIUTUTYIBI P30 B IEHTPAIBHEIX U TEMEHHBIX y4acTKax KOphl. Takum 00pa3oM, B OHTOT€He3e MOBBIMIAIOTCS KOJIHIe-
CTBEHHBIC U KAYECTBEHHBIC XapaKTEPHUCTUKH MepepaboTaHHOi MHPOPMALUK C OJHOBPEMEHHOI MOCTENEHHOM MepecTporKoi LeH-
TpaNbHBIX PETYIATOPHBIX cHcTeM Mo3ra (ammutyza u JIII, Psoo) 1 nepudepnuecknx MexaHH3MOB (CEHCOPHBIX H MOTOPHBIX) (DyHK-
LIMOHAJILHON OpraHu3allui HEPBHOW CUCTEMBI.

Knrouesvie cnosa: nepepadbomxa ungopmayuu, ckopocms OupepeHyuposanus 3pumenbHsix pasopaxcumeineti, CeHCOpHble, MO-
MOpHble U YEeHMPATbHblEe KOMNOHEHMbL PeaKyull, AMRIUMYOa u 1amenmuocms P3oo, 603pacmuas Ounamuxa.

BBenenune. Jlns uccienoBaHus SHIOTEHHBIX coObiTHid 1M [S]. Beem oOcnienyembiM npeiaraioch B TEUCHUH S
TOJIOBHOI'O MO3Ta HCIOJNB3YIOT aHadW3 MOTeHIMana Pz  MHHYT BOCHpPHHUMATh, aHAJU3UPOBATh U OCYIIECTBIIATH
[1]. C ux momoIIpi0 NOJTY4EHBl BaXKHBIC PE3yNbTaThl OT-  NPaBHIbHBIC JBUTATENIbHBIC NEHCTBUA B OTBET Ha Npelb-
HOCHTENBFHO y4YacThsl BbI3BaHHBIX noTeHnuanoB (BII) B sBieHWe B ciydailHOM IOpSAKE IMOJOXHUTEIBHBIX (KpyT
PAcKpBITHH MEXaHHU3MOB PabOTHI MO3ra, CIOXKHBIX (JOPM MM KBaJApaT) U TOPMO3HBIX (TPEYTOJIBHUK) pa3ApaKUTe-
MOBEACHHS, y4eObl, SMOIMOHAIBHBIX pEeaKuid, Mble-  Jei. ObcienyeMoMy Ipeanaragoch MpH MOSBICHUH KpYy-
HuM U ap. [2, 4, 7, 8]. Cuuraetcs, 4TO BbI3BaHHBIC MOTEH-  a OBICTPO HAXKATh U OTIYCTUTH MAJbIEM MPABOH PYKH HA
uaisl P3pg IMO3BOJSIIOT MOJYYUTh OOBEKTHBHYIO Xapak- — INpaBylo KHOIKY (g0). IlosBieHume kBagpaTa TpeOoBaso
TEPUCTHKY AaKTHBHOCTH TOJIOBHOTO MO3ra, MOCKONBKY  OBICTPOrO HakaThs JICBOI pPyKoOi Ha JIEBYIO KHOIKY (gO).
SIBJSIFOTCSL DJIEKTPO(U3MOIOTHYECKUM KOPPENIATOM Bpe-  Ha TpeyronbHHK - TOPMO3HOM CHI'HAN - HE HAXUMATh HU
MeHH 00paboTKM HH(MOPMAIMH, a TaKKe IPHUBICYCHHUS  Ha OAHYy W3 KHOHOK (N0go). IpexbsBieHnE pa3apaxkuTe-
mamsaTH ¥ BHuUMaHus [2, 14]. B Toxe Bpems, mpoliecc  Jiell MPOBOAMIIOCH B CIy4ailHOM MOpPsAKe (PEKUM «00-
nepepaboTKU CIOKHOM CEHCOMOTOPHOM HMH(OpMAlMH B paTHas CBSA3b»), KOT/A HIUTEIbHOCTh IKCIIO3UIINH TECTH-
pexume go/nogo/go BKJIIOYACT, KaK MHHMMYM, TpPHU  PYIOLIEro CUrHaja M3MEHsJIaChb aBTOMAaTU4YE€CKH B 3aBHU-
(YHKIIMOHANBHBIX KOMIIOHEHTAa: CEHCOPHBIH - CIIOCOO-  CHMOCTH OT XapaKTepa OTBETHBIX PEAKIMH HUCIIBITYEeMOTro:
HOCTh K BOCTIPHATHIO WH(OpMaNny, [EHTPAIbHBIA - aHa-  I0CJe MPAaBHWJIBLHOTO OTBETa AKCIIO3MLMS CIIEIYIOLIEro
13 ¥ (GopMHpOBAaHHWE NPOrpaMMBI JICHCTBHSA B HEPBHBl  CHUTHala yKOopauuBaiach Ha 20 Mc, a 1ociie HenpaBHIbHO-
LIEHTpPaX, a TAKXKe OCYIIECTBICHHE MOTOPHOTO OTBETa [5, IO - YAJNHMHSIACH HAa Ty )K€ BeIWYMHY. Bo Bpems mepepa-
12]. BeposTHO, 4TO XapaKTePUCTUKH CJIOXHBIX CEHCOMO-  OOTKHM MH()OPMAILMU PETHCTPHPOBAIN ITOKA3ATENN: KOJIH-
TOpHBIX peakimi, BII u, ocobenHo, Pz MOryr ObITH  4ecTBa NPENBABICHHBIX pa3Jpa’kUTENeH, ONMIMOOYHBIX
YyBCTBUTEIHHBIMH WHAMKATOPAaMH, KaK KOJIMYECTBEHHBIX  peakuuii, Bpems ocymectBienus [ICMP, PB2-3, a Taxke
M KaQueCTBEHHBIX XapaKTEPUCTHK mepepaboTku mHpopma-  ckopocts MK, CK u ITOU [5].

LMK, TaK ¥ OCOOCHHOCTEH (YHKIMOHAJIBHOW OpraHu3a- J1st nccnenoBaHusl BO3pacTHOW AMHAMUKM Psoo cpas-
UM TOJIOBHOTO Mo3ra. Bmecre ¢ Tem Bo3pacTHas AWHA-  HHUBAJIM TPYHNbI IOAPOCTKOB M CTYACHTOB. B Hauame
MHKa P3p0 ¥ CKOPOCTH CIIOKHBIX CEHCOMOTOPHBIX aKTOB  PabOTHI SKCIEPUMEHTATOP NMPERYNPEKal O PETUCTPAINN
BO BpeMs nepepaboTku MHGOPMAIMK H3Y4YEeHbI HEJIOCTa-  CEPUH 3PUTENIBHBIX CUT'HAJIOB BYX THIIOB CPEIH KOTOPBIX
touno. [IpeamonaraeM, 4To HEHPOOHTOreHe3 mepepaboT-  OWiM - [eneBble CTUMYJbl (Kpyr, kBagpat - 70%), u
Ki WHpOpManuu CONpPOBOXKAACTCS (YHKIHMOHATIHHBIMH  HeleleBble (TpeyronbHUK - 30%), KOTOpble HE0OX0ANMO
NepecTpoiKaMy Ha pa3HBIX YPOBHIX OpraHM3allii HEPB-  OBUIO MOACYMTATH M COOOMIMTH pe3ynbrar. ObIee ancio
HOW CHUCTEMBI, U YTO OHH CBSI3aHBI C JIATEHTHOCTSIMM M CTHMyJIOoB - 30, mojaya B ciydaiiHOM mnopsake. Bpems
aMIUIUTYJIHBIMH XapakTepucTHKaMu Psg, a Takke xapak-  skcnozunuu 0,05 ¢, MexcTUMynbHBIA HHTEpBan 1,5 c.
TEPUCTUKAMH CEHCOMOTOPHBIX PEAKIINH. Omnoxa aHanmm3a coctaBipuia 250 MC K MOMEHTY Havaia

Henb — ycTaHOBUTH OCOOEHHOCTH (YHKIIMOHANBHOW  mogauyu ctumyia u 750 Mc motoMm. YacToTa AUCKpeTH3a-
OpraHW3alliil MO3TOBBIX MEXaHHW3MOB IEpepabdOTKH CeH- U curHana mnpenctaBmsuia 500 I'm. Peructpamuio Pagg
COMOTOPHOM HH(pOpMAIMKM B pekuMe §0/N0JO/J0 y JMIl  MPOBOAMIA B CHTYAIlMH "COOBITHS, KOTOPOE BO3HUKAET
Pa3IMYHOTO BO3pacTa. ciy4aitao” (oddball paradigm).

Metoauka. B nccnenoBannn nepepaboTkn HHGOpMa- 3amuce w ananmu3 EEIT ocymecTBimsnu ¢ mOMOIIBIO
oMy B pexxume go/nogo/go mpunumanu ydactue 40 moa-  EET-xommiekca "Heiipoxom" ("XAU-menuka"). B coot-
poctkoB 12-13 u 35 crynenToB 18-20 set. Mcronp3oBamy  BETCTBHH C MEXIyHapoAHOH cxemoit 10/20 HakmaabiBa-
METOIUKY M JUAarHOCTHYeCKMH Komiuiekc "JlmarHoct- — mmch 19 anexTponoB. B kauecTBe pedepeHTHOTO MCIOIb-

30 ©)V. s. Lizohub, N. P. Chernenko, V. A. Pustovalov et al. 2018
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30Balics OOBEIMHEHHBIH YITHOM 3J1EKTPOXd. DJEKTPOJbI
pasMelaInch Ha TOJI0BE 00CIEeyeMOro B COOTBETCTBHUE C
MEXAYHapOJHOH CHCTEMOH YCTaHOBKH 3i1eKTponoB. [lo-
ckonbky BII mmpoko mpencraBieHbl B JIOOHO-
LEHTPAIBHON M 3aTBUIOYHOW 00NacTh TO ISl €ro peru-
cTparuu ucnons3oBanu oreeaeHus: C3, C4 Cz, P3, P4,
Pz [2]. PedepeHTHBle 3JEKTPOIBI YCTAHABIMBAIM Ha
Moukax yxa. OTBeTHl Ha 3HAYMMBIA U HE3HAYMMBIH CTH-
MyJIbl BBIACIISUIMNCH OTHENbHO. AHanusupoanu JIII kom-
moreHToB BIT (N2, P3, N3) u ammuTyay BoaHEI Pago.

CTaTUCTHYCCKHI aHAM3 JaHWUX HPOBOIMIU C IIOMO-
mpio makera STATISTICA (StatSoft, USA, 2001). Kpu-
TUYECKHH YPOBEHb 3HAYMMOCTH (p) IPH NPOBEPKE CTATH-
CTHYECKUX TUIIOTE3 BocnpuHuMaiics Ha yposHe 0,05.

Pe3yabTaTsl M HX 00cy:kaeHune. bbutn ucciaen0BaHbl U
NIPOAaHATU3MPOBAHbl BO3PACTHBIE OCOOCHHOCTH Hepepa-
0oTku 3puTenbHOM MH(opManuu audGhepeHInPOBaHUS
TMIOJIOXKHUTEIBHBIX M TOPMO3HBIX Pa3ApakUTeNIeH B pesKuMe
go/nogo/go (tabam. 1).

Ta6auns 1. [TokazaTenn KOJTUYECTBA M KAYeCTBa EPEPOOKH
nHpOpMAIMK 00CIeTYEMBIMH Pa3HOTO BO3pacTa

Hcenenyemble BospacTtable rpymnmsl, BCpOﬂTHOSTL
HOKASATeIH JIeT pa3nuuui,
12-13 18-20 P
KonuuecTBo nepe-
paboTammoi wi- | 576,134 | gg0L15 ) <0,05
dbopmanuu 3a 5 ? ’
MHH., puryp
AOGcomoTHOE
KOJIMYECTBO OILIK- 98+8,2 75+9,1 <0,05
60K, X+m
OTHOCHUTENBHOE
kosnuecTBO (%) 17,0+£3,0 11,5+2,3 <0,05
OInO0K, X+M

Kak BumHO U3 Tabn. 1 mpu BUMOIHEHUH PabOTHI MOJ-
poctku 12-13 net 3a 5 MuHYT nepepaboTanu MEHBIIHA
00peM WH(POPMALKUU W IOMYCTIIIA TPHU STOM OoJbIIee
abCOJIFOTHOE M OTHOCHUTEJIBHOE KOJIMYECTBO OLIMOOK YeM
crynentsl 18-20 net (p>0,05). 310 yka3pIBaeT Ha TO, UTO
MaKCHMallbHasi KOHIEHTpAlMs IICUXO(N3NOIOTHIECKIX
(GYHKIMHA ¥ BBICOKOE KOJMYECTBO U KAadyecTBO POOOTHI
nepepaboTKu MHPOPMAIMU JOCTHTaeTcs K Bo3pacty 18-
20 ner.

KoppensauoHHsIil aHamu3, KOTOPHIA MBI NPOBEIH B
rpyIIie CTYJIEHTOB, OOHApYKUJ IOJIOKHUTEIBHYIO CBS3b
KOJIMYecTBa IepepaboTaHHON MH(OpMaImu C TMoKasaTe-
JISIMU aMILTATY/IbI TTMKa BOJIHBI P3go Ha 1ieNIeBble CTUMYJIBI
Y HEraTMBHOTO KOMITOHEHTa Nogo, KOTOpoe ObIJI0 Hanbo-
Jiee BBIpaXeHO B oTBeZieHNH Cz M OTpUIATENFHYIO CBSA3b
¢ mokazatensmu ckopoctu PB2-3, CK, HOU. U He 00OHa-
pyXuin Takoit cBsizu ¢ mokaszarensmu [I3MP (r = -0,18;
p>0,05). KommuectBo mepepaboTaHHON HHGDOpMAIH B
pexume go/n0go/go OTpULIATENBHO KOppenupoBaia ¢
JIATEHTHOCTSMU THKa P3go (I = -0,28; p<0,05) 1 Nogo (r = -
0,38; p<0,05), a taxxke Bpemenem PB2-3 (r = -0,37;
p<0,05), u 1IOU (r = -0,41; p<0,05) ¥ MOTOXKUTENBHO C
amruty o Psoo (r = -0,41; p<0,05) u N200 (r = -0,43;
p<0,05). B ToXe BpeMs KOJIMYECTBO OIIMOOK, KOTOPOE
JIOTyCTHJIM CTYIEHTHI IIpH TepepaboTke WHPOpMAINU
OOHApPYKWIT TOJOXUTENbHYIO cBs3b ¢ PB2-3 (r = -0,48;
p<0,05), IOM (r = -0,36; p<0,05), MK (r = -0,28; p<0,05)
n CK (r = -0,31; p<0,05), a Takxke OTpULATEIbHYIO 3aBH-
CHMOCTB C aMIUIUTyAaMu muka Pago (r = -0,38; p < 0,05) u
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Nago (r = -0,43; p<0,05).

KoppensuoHHblii aHaJIM3 KOJIMYECTBA IepepadoTaH-
HOW wuH}OpMaUMU B TpyINE IOIPOCTKOB OOHAPYKUII
MIOJIOKUTEBHYIO CBSI3b KOJMYECTBA IepepaboTaHHOU
nH}popMannU ¢ MOKa3aTeIsIMU aMIUIUTY/ABI MTUKa BOJIHBI
P300 (r = 0,39; p<0,05) 1 OTpHUIIATENBHYIO CBSI3b C TIOKa3a-
TemsiMu ckopoct PB2-3 (r = -0,33; p<0,05), CK (r = -
0,43; p < 0,05) u LIOU (r = -0,28; p < 0,05). U He o6Ha-
PYXXuI Takoi cBsizu ¢ nokaszaremsimu [I3MP (r = 0,18; p >
0,05), MK (r = 0,21; p > 0,05) u ammururynoit Nago (r =
0,23; p > 0,05). KomuectBo ommbok mpu mepepadoTke
uH(pOpMAIUU MOAPOCTKAaMK B pexume ¢0/nogo/go moso-
KUTENBHO KOPPENHPOBala ¢ IATCHTHOCTSIMHU MHKa Pago (I
= 0,38; p < 0,05) u Ny (r = 0,29; p < 0,05), a Taxxe
BpemeneMm PB2-3 (r = 0,37; p < 0,05), u IOU (r = 0,41; p
< 0,05) u oTpHIAaTETBbHO ¢ aMIIUTYI0# P3go (r = -0,41; p
<0,05).

Takol xapakTep B3aUMOCBSA3M HCCIENYEMBIX IOKa3a-

Tesiell MOXKET CBHICTENBCTBOBATH B IOJB3Y TOTO, 4YTO
TIOBBIIIICHUE KOJNMYECTBA W KadecTBa IepepaboTaHHON
nHpopManmMM y MHOAPOCTKOB M IOHOIIEH HPOUCXOIUT
TIapauIeNIbHO C IMOBBIIICHHEM CKOPOCTH CEHCOMOTOPHBIX
peaknuit (YMEHBIIAIOTCS 3HAYCHUS CJOKHBIX PEAKIIHA
BBIOOpPA, UX CEHCOPHBIX, MOTOPHBIX M LIEHTPAIBHBIX KOM-
MIOHEHTOB) C OJHOBPEMEHHBIM POCTOM aMIUIMTYIbI, a
TaK)KE€ YMEHBIICHHEM JIATEHTHOCTH M JJIMTEIbHOCTH
BOJIHBI P3q0.
Takoe 0000mIEHHE MOXET OBITh CIIPaBEJIUBBIM TaK
KaK IIOATBEP)KIACTCS HCCIICAOBAHUEM peakuuu andde-
PEHLMPOBAHMS 3PUTEIBHBIX Pa3paKUTENEH y CTyICHTOB
1 TOAPOCTKOB. HamMy BBISBIEHBI Pa3iIW4Ms B OCYIIECTB-
JICHUM CEHCOMOTOPHHUX PEaKIMii B BO3PACTHHIX IpyIIIax.
OOHapyxwiH, 4To HanOOJbIIee BpeMs IS BBIOIHCHUS
3aganust PB2-3 Obuio y nmoapoctkoB 12-13 ner. B nanb-
HEWIIeM ¢ BO3pacToM HaOJII0Jaioch MOCTENEHHOE IOBbI-
LIEHHE CKOPOCTH CEHCOMOTOPHOTO pEarHpoBaHUSA U
YMCHBIICHHE JATEHTHBIX mepuomoB PB2-3 mo wmuHH-
MaJbHBIX 3HaYeHUH Yy cTyneHTOB. C BBICOKOI BEpOSTHO-
CTBIO MOYKHO CUHUTAaTh, YTO Takue m3MeHeHus PB2-3 mo-
T'yT oTpa3uThes U Ha xapaktepuctukax CK, [IOU u MK.
Bb11o 0OHapyXeHO HOCTENEHHOE YMEHBIICHHE C BO3pac-
TOM HE TOJIbKO JIATeHTHBIX IepuonoB PB2-3, Ho u moxa-
sareneit CK, HOU u MK. Taxk, B mepuox ¢ 12-13 u go 18-
20 ner nokazarens CK 1 MK ymy4mmnucs Ha 12% u 13%
(13-14mc; p>0,05) , a HOU na 30% (34,2 mc; p<0,05).
CrnenoBarenbHO, TMOBBIIICHHE CKOPOCTU IEpepadoTKu
nHpopManuM C BO3pPACTOM M yMEHBIICHHE BPEMEHH pe-
akiuuu nuddepennupoBanns PB2-3  mpoucxomuno 3a
cyer cokpaiueHusi BpemeHu LIOU u B MeHblIeH cTeneHu
CK u MK.

O4eBHIHO, YTO JaHHBIE O TOCTENICHHOM YIIyUIIEHUH C
BO3pDACTOM BPEMEHHU CIIOKHOW 3pUTEIBHO-MOTOPHOM
peakiuu PB2-3, a Takxe OJHOBpEMEHHOE IOBBIIICHUE
ckopoctu CK, IO u MK Moryt yka3blBaTh Ha IHOCTe-
MIEHHOE COBEPIIEHCTBOBAHHE KaK CEHCOPHOTO M MOTOP-
HOTO0 KOMIIOHEHTa TaK M IOBBIIIEHUS CKOPOCTH LEH-
TpanabHON 00paboTku mupopmanuu - [[OU. Tlo Hamemy
MHEHUIO - pa3Hulbl Bo BpemeHu LIOU 3to crneacrBue He
TOJIBKO CKOPOCTH 00pabOTKK MH(pOPMALIMH, & U PE3YJIbTAT
BO3pPAcTHBIX  MOp(O-(QYHKIMOHAIBHBIX MpPEBPAIICHUN
CJIOKHOW MHTETPAaTUBHOU JEATEIBHOCTH MO3ra B YCJIOBU-
sIX OBICTPOM TUCKPUMUHALIMK aHcaMOiel BO30YyXIeHus, a
TaK)Ke W OTACIBHBIX MO3TOBBIX omepanuii [6]. B Harmmx
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rccienoBaHusax Hanuuue paznuuuit PB2-3 u IIOU B B03-
pacTHBIX TIPYIIaxX, CBUACTEIBCTBYET B I10JIb3Y TOIO, YTO
BBITIOJTHEHHUE 33/IaHUS 10 IEepepadOTKe CIIOKHOM CeHCo-
MOTOpHO# MHpOpMaUK B pexume go\nogo\go mpoucxo-
JUT TPH YCIOBUM Y4YacTUSl CJOXKHOH aHAJIUTHKO-
CHHTETHUYECKOW JEATENbHOCTH BBICIIMX OTIENIOB IICH-
TpaJIbHOM HEPBHON CHUCTEMBI U COOTBETCTBYIOIIUM IIPU-
BJICUCHHEM K CTPYKTYPHO-(DYHKIIMOHAJIFHOW OpraHu3a-
IIMHM MO3roBoii nesrensHocTd [5]. Uccnenoanus BIT Psgg
Yy TOAPOCTKOB M CTYACHTOB HOATBEP)KTAIOT CIIPABEIIN-
BOCTb TaKOT'O 0000IIEHMS.

Hamu ycraHOBIIEHO, YTO y HOAPOCTKOB IMPOHCXOMST
3aMETHBIE H3MEHEHUs B Pa3BUTHU IPELEHTPAIEHOTO
ydJacTka KOpbl TOJIOBHOrO Mosra. Ha 3To ykasbIBaloT u
pe3yNbTaThl Hallero uccienoBanus Pagg Ha 1ieJeBble CTH-
MyJbl. ¥ crynentoB 18-20 ser, mo cpaBHEHHUIO C TpyI-
no#t 12-13 ner ammiuryna Psg moBbicuiach B OOJIBIIMH-
ctBe oTBeneHW (MakcumanpHo B Cz Ha 5,6 MKB;
p<0,05). B obenx rpymmax MMEIO MECTO YETKOE TOIO-
rpadugecKoe pacrpeneieHiue aMIUTHTY ] KOMITOHeHTa P3go
¢ HanOONbPINMH 3HaUeHUsIMH B Cz. YBeIWUcHHE aMILIH-
Tynel BIT MoXxeT ykas3pIBaTh Ha IPOIECCHI CBS3aHHBIC C
MPUBJICUCHHEM OOJIBIIETO KOJUYECTBA HEUPOHOB U (op-
MHUPOBaHHEM TMAaMSTHBIX CJEIOB JJISi COIOCTaBJICHHS MU
onenku uHpopMmaruu [3]. IpuBiedeHue GOIBIIOTO KO-
JIMYECTBA HEWPOHOB MOXET CBUJICTEIbCTBOBATH B MOJIb3Y
JIOKaJIbHOM aKTHUBHOCTU HEHPOHOB, KOTOpPHIE HEMOCpPE.-
CTBEHHO YYacTBYIOT B aHaJU3€ W OLICHKE 3HAYMMOW WH-
¢dbopmarnuu [3, 6].

JlarenTHOCTH THKa P3g0 yMEHBIIMIACH BO BCEX OTBE-
JIEHUSX, YTO yKa3bIBACT HA POCT CKOPOCTH HEPBHBIX IIPO-
[IECCOB y CTYAEHTOB. 3HAYMMBIMH OBLTH H3MCHEHUS BO
30He Pz (ma 110 mc; p<0,05). Kommonent Psp y mon-
poctkoB 12-13 mer mmuTcs mONBIIE BO BCEX OONIACTSIX,
KpoMme napuetaibHbIX. B ciydae N200 HET 0JJHO3HAYHBIX
BO3PACTHBIX M3MEHEHWH aMIUINTY[bl, JAaTEHTHOCTH U
JUTNTEIBHOCTH.

CrenoBarenbHO, HEHPOOHTOTEHE3  IOAPOCTKOBOTO
BO3pacTa XapaKkTepH30BaJICsl YMEHbIICHUEM JIATEHTHOCTH
W JJIHUTENBHOCTH NHKa P3gp, a Takke MOBBINICHHEM aM-
IUTATYOBl B OONBIIMHCTBE OTBEICHUU, YTO OBLIO CIEA-
CTBHEM OOIIEro pa3BUTHS M YIYUYIICHHS KOPKOBBIX TMPO-
neccoB. CokpalieHus JATCHTHOCTH Psgo CBS3BIBAIOT C

yIAy4IIeHUEM IepepaboTKu HMHPOPMANMU W MOIAIBHO-
crnienuduueckoil paboyeid mamsTH. BbIpakeHHOE MHOBBI-
LIEHNUE aMIUIUTY]bl OTMEYAETCS KaK YIydlIeHHEe IpoLec-
COB OPUEHTHPOBAHUS U HampaBieHHoro BuuManusd [10], a
TaK)K€ MOXKET CBHJETEIBCTBOBATh O NPHUBJICYCHUU (DYHK-
IMOHAJBHBIX PE3EPBOB ITyTEM aKTHUBAIMU JOMOIHUTEIb-
HBIX HEHPOHHBIX ceTed [9], MOCKONBKY 3TO sBIsAETCA
HEOOXOIUMBIM YCIIOBHEM JUIA TIepepaboTKu MH(OpMAIim
B pesxume go/nogo/go.

Hanuuune xoppensuuu U pasinyuil MeXIy IOoKas3aTe-
JIIMH KOJIMYECTBA M KauecTBa repepaboTku nHPOpManny,
3HaueHusimu BpeMenu PB2-3, CK, IOU, MK, II3MP, a
TaK)Ke aMIUTUTY.IbI, JATEHTHOCTH M JUIUTEIBHOCTH MTHKOB
N2oo ¥ P3go B rpymnmax HOApPOCTKOB U CTYIEHTOB MOJKET
CIIy’)KUTh 3KCIIEPHUMEHTAJIBHBIM JJOKa3aTeIbCTBOM TOTO,
YTO 3TH NOKAa3aTelIH CBSI3aHBI MEXAy COOOH M HMEIOT
MO3UTHUBHYIO BO3PAcTHYIO JAMHAMMKY Ha BCEX YPOBHAX
(YHKIIMOHATBHOW OpPraHU3allik OT CEHCOPHOTO A0 MO-
TOPHOTO KOMIIOHEHTA U HEPBHBIX CETSAX BBHICIINX OTJEIIOB
TOJIOBHOTO Mo3ra. [lo HamemMy MHEHHIO, 3TO CBHUACTEIb-
CTBYET O BBICOKOW BpPEMEHHOH M IIPOCTPAHCTBEHHOMH
CHHXPOHM3AI[MH, KOTEPEHTHOCTH U ITUCKPUMUHALIMOHHOM
CIIOCOOHOCTH HECKOJIBKHMX Pa3HbIX HEHpPOHAIBHBIX CeTeil
BO30Y’K/IeHHS, KOTOpbIE ObUIM aKTHBUPOBAHBI B ONEPaLH-
OHHOIl MaMsTH BO BpeMsl IepepaboTKU CIIOXKHOH nHpop-
manuu [9, 13].

Takum 006pa3zom, aHaNKU3 KOJIMYECTBA U KayecTBa mepe-
pabortanHoi uHpOpMaMK B pexxume go/nogo/go, ckopo-
ctu PB2-3, CK, HOU, MK, [I3MP, mateHTHOCTH, -
TETBHOCTH M aMIUTUTY 16l BOJTHBI P30 IT03BOIMIT BBISICHUTH
BO3pacTHble  MOp(O-PyHKINOHATBHBIE  OCOOCHHOCTH
W3MECHEHWH BpPEMEHH BOCIPHATHSA CHUTHANA, aHAIN3a,
NIPUHSTHS PEIICHMs, Nepefadn ero Ha 3¢ ¢eKTop, 9To
obecrieunBaeTCs CIIOKHOM — aHAJMTHUKO-CHHTETHYECKOMN
JIeATENIHOCTBIO, CIEeUU(pUIECKUMH MEXaHU3MaMH, BO3-
HUKHOBEHHEM M IIPEKpalieHHEM HEpPBHBIX IIPOILIECCOB,
HepeMeNeHUs IO HEPBHBIM CETSM KOPHI TOJIOBHOTO MO3-
ra, a Takke BOSHHKHOBEHHS BO30YXKIECHHUS B peIenTope,
COKpaIeHus/paccaabaeH s MBIIICYHBIX TPYII, KOTOPHIE
OCYUIECTBJISIIOT JIBUraTENbHBIN aKkT. Bce 3TO ykasblBaeT
Ha TIEPECTPOMKY KakK LEHTPaJIbHBIX TaK M TNepudepuye-
CKMX MEXaHU3MOB ()YHKIIMOHAIFHOH OpraHW3aluy Iepe-
paboTKy HHPOPMAIMK B HEHPOOHTOTEHE3E.
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Functional organization of brain mechanisms of information processing depending from age
V. S. Lizohub, N. P. Chernenko, V. A. Pustovalov, T. V. Kozhemyako, A. A. Palabiyik, S. N. Khomenko

Abstract. On teenagers 12-13 years old and students 18-20 years old researched the quantity and quality of the processed infor-
mation in the mode go/no go/go, amplitude and latency P30 the speed of simple and complex of reactions choosing two from the
three stimuli (RC2-3) and also the time of the motor (MC), sensor components (SC) and central information processing (CIP). It was
found that in teenagers 12-13 years old the quantity and quality characteristics of the processed information, speed of RC2-3, MC,
SC and CIP gradually rising and to reach a maximum in 18-20 years old. In this period of neuronthogenesis marked gradual reorgan-
ization of brain activity which was accompanied by decreasing latency and increasing amplitude Pasoo in the frontal-central and parie-
tal portions of the cortex. Thus, with increasing quantitative and qualitative characteristics of the processed information occurs grad-
ual restructuring of the central brain and peripheral mechanisms (sensory and motor components) functional organization of the

nervous system in ontogenesis.

Keywords: information processing, the speed of differentiation of visual stimuli, sensor, motor and central components of reac-

tion, amplitude and latency P3o0, age dynamics.
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AHorauis. CTaTTs NpUCBsYeHA 3’ACyBaHHIO OCHOBHHX THIIIB CTOBOYPOBHUX KIITHH (ME3€HXIMaJbHHUX, eMOPIOHAIBHHX, IIOCTHATAb-
HUX, IHIYKOBAaHHX IUIFOPHIIOTEHTHUX) Ta 0I0TEXHOJIOTIYHUX aCIeKTiB iXHOr0 BUKOPUCTAHHS. Pe3ynbTaTn MOCIHiKEHHS ITOKa3aly,
[0 CTOBOYPOBI KIIITHHY 37IaTHI 10 TU(EPEHIIIIOBAHHS B TaKi TUIIH TKAaHWH, SK: XPSIIOBa, M 30Ba, KiCTKOBA, BOJOJIIOTH CAMOBITHO-
BITIOBATBHUMH BJIACTHBOCTSIMH Ta MAlOTh IpoTiepaTuBHI 03HAKH. JIOCIIUKEHHS OCTaHHIX POKIB B Tairy3i 010T€XHOJIOTIi JOBEIH, [0
eMOpioHaJIbHI, CTPOMAJIBHI Ta IHAYKOBaHI INTIOPUIIOTEHTHI CTOBOYPOBI KIIITHHU € JDKEPEIOM 3aCTOCYBaHHS Ul KIITHHHOI Teparii Ta

pereHepaTuBHOT MEAULIUHH.

Knrwowuoei cnosa: cmogbyposi knimunu, mesenximanvui cmosdyposi knimunu (MCK), embpionansni cmoebyposi knimunu (ECK),
IHOYKOBAHI cmMO08OYPOSi Kimumu, IHOYKOBAHI NAIOPUNOMEHMHE co80oyposi kaimunu (1PS).

Beryn. OpHuM i3 akTyallbHUX NMUTaHb CyYacHUX OioTex-
HOJIOTIYHUX IOCHI[PKEHb € BHBUCHHS PI3HUX THITIB CTOB-
OypOBHX KIITHH, IO BiIKpPUBA€ 3HAYHI MMEPCIICKTUBH IS
JIKYBaHHA Ba)XKHX HEBHJIIKOBHHX 3aXBOPIOBaHb, TaKUX
K Jia0eT, 3aXBOPIOBAHHS CEPLEBO-CYAWHHOI CHCTEMH,
HeliposiereHepatuBHi 3axBopioBanus oo [8; 13]. Ilep-
LI€ TOBIJIOMJICHHSI NP0 HAsBHICTh CTOBOYpPOBUX KIIITHH
OyJI0 TOBEJICHO IO HAYKOBOI CHIJIBHOTH POCIHCHKHM BYe-
HuM-Tictosnorom O. O. MakcumoBum, sikuit 'y 1908 poui
BBIB Y HAyKOBHH OOIT TepMiH «CTOBOYpOBa KIIITHHA» IS
MOSICHEHHSI MEXaHI3My IIBUAKOTO CaMOBIIHOBIICHHS KIli-
THH KPOBI. [TizHimre POCIHCHKUIA npodecop
O. 4. ®pigeHmTeH MATBEPAUB 300TaIKH KOJETH, i
BHBYAOYM IOTEHIINHI MOXJIMBOCTI LMX KIITHH, CTaB
PO3pOOIITH METOAN MPAKTHYHOTO 3aCTOCYBAHHS CTOBOY-
POBHX KIITHH IIe Ha modatky 1950-x pokiB. Came Tomi
OyJ0 IOBEIEHO, IO 3a IONOMOIOK TPAHCIUIAHTALll KicT-
KOBOTO MO3KY (OCHOBHOTO JKepeJia CTOBOYPOBUX KITITHH)
MOJXKHa BpSTYBAaTH TBapuH, L0 OTPHUMAJIM CMEPTENbHY
103y pamaioakTuBHOrO onpominenus. O. S1. OpingeHTednH
i ioro criBpOOITHUKY BHEpIle NOKa3aJ, 10 B KICTKOBO-
My MO3KY, KpIM I'€MOIOETHYHUX, € CTPOMAJIbHI CTOBOY-
POBI KIJIITHHH, SIKi IPH KYJIbTHBYBaHHI (hOpMyBaJId KOJIO-
Hii ¢pibpobmacTononioanx kimitiH. L{i HaykoBi po3BiaKH
Jajdd TOIITOBX IIONANbIIOMY BHBYEHHIO CTOBOYPOBHX
KIIITHH.

Kopotkuii orusig my0aikanii 3 Temu. [ocmimpkeHHS
CTOBOYpPOBHX KIITHH JIIOAWHH iHTCHCH(IKyBaiocs y
LIICTACCATUX poKax XX CTOJNITTA 3 BiIKPUTTS KaHAJICh-
kux yueHux Epnecra MakKasoka Ta Ixeiimca Tinna, siki
HA0YHO MPOJAEMOHCTPYBAIH HAsIBHICTh LUX KIIITHH, OCHO-
BHOIO BJIACTUBICTIO SIKUX € 3aTHICTh MPUKPIILIIOBATHCS
0 cyoctpary (IUIACTHK, CKIIO), MPOJiepyBaTH 3a yMOB
MOHOIIAPOBOTO  KYJIBTHUBYBaHHS. Y  JOCIIIKEHHSX
C. Kasyxipo, M. Oyena Ta ixuix xozer [7; 13;] nana Bma-
CTHMBICTh OTpUMaJa Ha3BY «KOJOHI€yTBOPIOIOUI OJMHHMII
¢ibpodnactiBy (KYOd). CtoBOYpoBi cTpomMainbHi KITH-
Hu (CCK), iHomi iX Ie Ha3WBalOTh MeE3eHXIMaJbHUMH
croBOypoBumH kiiTnHamu (MCK), 3a moxomkeHHsIM, abo
OCTEOT€HHI KJIITHHH — IOTIEPETHUKH KICTKOBOTO MO3KY €
JOKEpPEIIOM TIOMOBHEHHS 0CTE00NacTiB — KIITHH, SKi
OyayroTh KiCTKOBY TKaHMHY. IX BIAaCTHBOCTi BHBYAIOThH
METOIOM KJIOHYBaHHA in vitro [7; 15]. V kymeTypax ocre-
OTeHHI KITITHHHU-TIONIEPETHUKN YTBOPIOIOTH KOJIOHII —
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KJIOHH, BiJl 4OTO 1 MOXOJIUTH iX Ha3Ba — KOJIOHIEYTBO-
protoui ogmaUT (idbpodmactie (KYOd). 3romom Bemmki
sycwist pochigaukiB [5; 11; 16] 6ynu copsimoBaHi Ha
po3mH(POBKY MOJEKYJISIPHUX MEXaHi3MiB, IO PETYIII0-
IOTh TUIACTHYHICTH JOPOCIHX CTOBOYPOBHX KIITHH, 1
PO3pOOKy HIIAXIB iX BUKOPHUCTAHHSA 3 TEPANCBTUYHUMH
HaMmipaMu. YTOPSIIKOBaHHH JIAHIIOT BHCOKOPETYJIbOBa-
HUX MPOIIECIB, IO MICTUTHh Mpojideparliro, Mirpariro,
nudepeHIiIoBaHHS Ta JO3PIBaHHS KIITHH, TPU3BOJIUTD 10
BHUPOOHHUIITBA Ta MiATPUMKH OUTBIIOCTI KIITUHHHUX JiHIN
y JopocioMy oprani3mi. HaiOinbin panHiid TAN KIITHH Y
LbOMY JIaHIf031 OyB Ha3BaHMH CTOBOYPOBOIO KIIITHHOIO
[3, 13].

[Tpobnema mocmimKkeHHsT cCTOBOYPOBHX KIITHH mepedy-
Ba€ B [ICHTpPi yBaru cydacHux ydenux [14; 18; 21], ocki-
JIBKM CaMe BOHM MalOTh BUCOKHMH MOTEHIiaN I PO3BUT-
Ky B PI3HUX THIAX KIITHH B OpraHi3Mi JIOIWHHU YU TBa-
PHHH TiJl 9ac paHHBOTO KUTTS Ta pocTy. Kpim Toro, sx
3a3Ha4ya€ThCcs y Hu3Mi mpamk [4; 5; 12; 13], y Garathox
TKaHUHAX CTOBOYPOBI KIITHHU CIYT'YIOTh CBOEPIIHOIO
BHYTPIIIHBOIO CHCTEMOIO PEMOHTY, IO JIUIUTHCS CYTTEBO
0e3 0OMeXeHb Ha TMOMOBHEHHS iHIIUX KJIITHH, ITOKH JIFO-
JnuHa abo TBapuHa Bee mie »kuBi. Koyn ¢cToBOYpOBI KITITH-
HU JAUTATBCS, KO)KHA HOBa KJIITHHA Ma€ MOTEHIIaN 3ali-
[IATUCS CTOBOYPOBOIO KIITHHOKO a0 CTaTH iHIIMM TH-
IOM KJIITHHH 3 OUTBII CIIEIialli3oBaHO0 (YHKIIE0, Ta-
KOIO SIK HEPBOBA, M’30Ba, YEPBOHUM KiCTKOBHM MO3KOM
a00 KIITHHOI TOJOBHOI'O MO3KY. Binrak yci cTOBOYpOBi
KIITHHA MOXYTh CaMOBITHOBJIIOBATHCS, TOOTO pOOUTH
Korii camux cebe i 1udepeHiroBaTucs, a came, po3BUBa-
THCs B OLIIBII Crieniani3oBaHi KJIITHHH.

OckinibKU CTOBOYPOBI KJIITHUHH € OCHOBOIO ISl KOXKHO-
r'0 OpraHy Ta TKaHWHH Yy JIFOJICBKOMY TiJI, TO icCHye Oarato
PI3HHUX THUIIB CTOBOYPOBHX KIITHH, SIKI HaJXOISTh 3 Pi3-
HUX MiCITb Tij1a 200 GOPMYIOTECS B Pi3HHH 9ac OHTOTEHe-
3y. /1o HUX BiTHOCSTBHCS eMOpiOHaIbHI CTOBOYPOBI KIIITH-
HH, SIKI ICHYIOTH JIMIIE Ha PaHHIX CTalisX PO3BUTKY Ta
pi3HUX TUNAX TKaHWH — creludpiyHux (a0 AOPOCIHX)
CTOBOYPOBUX KJITHH, SIKi 3'SBISIOTHCS MiJl 9ac PO3BUTKY
IUIOJy 1 3aJMIIAIOThCS B OPraHi3Mi MPOTATOM YCHOTO
xutrs [4; 8; 19]. Bimbuiicte ydeHHMX 3aiiMarOThCs BH-
BYCHHSAM THX Y iHIIUX BUIB CTOBOYpOBUX KiiTHH [3; 6;
10; 12; 15], mpore, mdeski HAayKOBI, 30Kpema
P. M. Hepem, b. Pey6inodd 3 xomeramu [12; 15], Buko-
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PHCTOBYIOTh y CBOIX JIOCHI/DKEHHSAX YCi BHJIM CTOBOYpO-
BUX KJITHH, IO PO3LIMPIOE MOXKIMBOCTI BUBYCHHS TXHIX
010TEXHOJIOTIYHUX BIACTHBOCTEH.

MeTa gociizkeHHsI: 3’SICyBaHHS THIIIB CTOBOYPOBHX
KIITUH Ta BUBYCHHS OIOTEXHOJIOTIYHHMX BJIACTUBOCTEU
CTOBOYPOBHUX KJIITHH.

Martepianu Ta meroam: [lig gyac mocCmimKeHHS BHKO-
pUCTaHO HHM3KY HAYKOBHX ITyOJiKamiii 3 mpoOieMaTHKH
HAyKOBOi pO3BiAKH, MaTepialn NepiOJUIHUX BHIAHB,
Iareprer-pecypcn. Y poboTi chopMOBaHO KOMIUIEKCHY
METOIUKY JIOCHTI/PKEHHS, KA IPYHTYETHCS Ha 3arajbHUX
TIOJIOKEHHSAX 1 METOAaX CUCTEMHOTO aHallizy. AHaIiTH4-
HUH omuc OIOTEXHOJIOTIYHHUX AaCMEKTiB BHUKOPHCTaHHS
ME3eHXIMaILHUX, eMOpIOHAJIBHUX, CTPOMAJIbHUX Ta 1HIY-
KOBaHUX IUIIOPUIIOTEHTHUX CTOBOYPOBHMX KIITHH 0a3zy-
€TBCSL Ha MeTo/aXx MOp(QOJIOTiYHOTO aHaNi3y M CHHTE3y
CHCTEM 3 BHKOPUCTAHHSM €JIEMEHTIB 3arajJbHOHAyKOBHX
(abcTparyBaHHs, y3araJbHEHHS, (popMaii3amis) Ta eMITi-
PHUKO-TEOPETHYHUX (aHali3, CHHTE3, MOPIBHIHHSA, ifealri-
3aIlisl) METOIIB.

PesyasTraTu gocaimxkenns: [IpupomgHo, mo emOpio-
HaJIbHI CTOBOYPOBI KIITHHH BUAUIIIOTHCI 3 €MOpIOHY.
30kpema, eMOpioHaIbHI CTOBOYPOBI KIITHHU BUIIISOTH-
cs1 3 eMOpIOHIB, SIKi PO3BUHYJIHCS 3 3aILIiHEHOI iN Vitro
SIMIEKITITUHU Yy CHCMiadi30BaHUX KJIiHIKaX MITYYHOTO
3aIUTIAHEHHS], 1 SKi TepelaloThCs IS HayKOBUX JOCIi-
JUKCHBb 3a 3rofI0l0 JOHOpiB. Brmepiie i3ossiis eMOpioHa-
JBHUX CTOBOYPOBHMX KIITHH Bifl OJIACTOIUTIB JIFOJUHU
Oynia TOKYMEHTAJBHO 3apoToKoIboBaHa B 1994 poui [1].
3 TOro yacy METOAWKM BHUBEICHHS Ta KyJIbTHBYBaHHS
JIIOJICHKUX eMOpiOHaNbHUX KITHH Oynu yrtouHeHi [14;
19]. 3naTHiCTh BUOUIATH JTIOACHKI eMOpIOHANBHI KITITHHU
3 OJACTOIMCT Ta BUPOLIYBAaTH iX y KyJNbTypl 3HAYHOIO
MIpOFO 3aJIeKUTH Bifl IILTICHOCTI Ta CTaHy OJIACTOIMCTH, 3
siko1 BUBeeHI KiiTuHH. EMOpioHabHI CTOBOYPOBI KIiTH-
HU OTPUMYIOTBCS, TOJIOBHHM YHWHOM, y BUIVISII MOPOXK-
HHUCTOI KYJBKU 13 BHYTPIIIHBbOI KIITHHHOI Macu GJiacTo-
LUCTIB, SIKI y JIOJUHUA (GOPMYIOTBCS Yepe3 TPU-N'ATh JHIB
ICJIS 3aIUTiTHCHHS SHIEeKIITHHA criepMoro. biacronucTa
JIIOJIMHU € TIPUOIM3HO PO3MIPOM 3 KparKy Haj JIITepOro
"i". Tlpm HOpPMAaIBPHOMY PO3BHTKY KIITHHH BCEpEIUHI
BHYTPIIIHBOI KIITHHHOI MacH TMOPOUKYIOTh OLIbII
CIemiai3oBaHi KIITHHH, SKi TOPODKYIOTH BCE TLIO — BCi
Hamri TkauuHu Ta opranu [8]. TIpore, Konu BUYEHI BUALIS-
IOTh BHYTPIIITHIO KJIITHHHY Macy i BUPOIIYIOTbH IIi KIITHHA
B CHeLiaJIbHUX JabopaTOPHUX yMOBaxX, BOHHU 30epiraioTh
BJIACTHBOCTI eMOpPIOHATBHUX CTOBOYpOBUX KiIiTHH [9].

EMOpioHasibHI CTOBOYPOBI KIJIITHHU € IUIIOPUIIOTEHT-
HUMH, TOOTO BOHHM MOXYTb IOPOJPKYBAaTH KOXEH THII
KJITHH Yy TOBHICTIO YTBOPEHOMY T, OKpIM IUIaleHTH i
nynoBunu [17; 18; 21]. Oco6muBOO PHCOIO [UX KIITHH €
Te, Mo BOHM He ekcrpecyroth HLA (human leucocyte
antigens), To6To He BHPOOINSIOTH AHTHICHH TKAHHHHOT
cymicHocTi. lle mae MOXJIMBICTH TpaHCIUIAHTYBaTH iX 3
HU3BKMM PU3MKOM BigToprHeHHs. Lli KiniTHHM € HeiMOBI-
PHO LIHHUMHM, OCKUIBKM BOHHU 3a0€3MEUyIOTh BiJIHOBIIIO-
BaHWH pecypc AJs BUBYEHHS 3aXBOPIOBAaHb Ta PO3BHUTKY,
a TaKoXX /ISl TECTYBaHHA JIKiB Ta iHIINX METOMIB JIKY-
BaHHS.

Bueni TinpKH MOYMHAIOTH PO3yMiTH Giosorito emopio-
HAJBHUX CTOBOYpOBUX KiiTHH jnoauuu [15; 18] i Gararo
KITIOYOBUX NMUTAHb 3AJIMIIAIOTHECS 0e3 BigmoBiai abo JacT-
KOBO BHMBYeHI. Hampukian, Ui BIIOCKOHAJIEHHS CXEMH
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KYJIbTHBYBaHHS €MOpIOHAIbHUX KIITHH Ba)KIHMBO, 100
BYCHI 1ZICHTU(IKYBaJIM MEXaHi3MH, 5IKi JO3BOJIIOTH JIFO/-
CbKAM eMOpIOHaJBbHUM KIITHHaM iN Vitr0 po3MHOXyBa-
trcs 6e3 audepenuiamii [13].

Takox 3ayBa)kKnMoO, L0 HaWBaKJIUBIIIUM HEIOIIKOM
eMOpioHaIFHUX CTOBOYPOBHUX KIITHH € HEMOXKIUBE aBTO-
JIOTiYHE BWKOPHCTAHHS TPH TPAHCIUIAHTALIi, OCKIIBKU
BHIUICHHS IHX KJIITHH HECYMICHE 3 HOTO PO3BHUTKOM B
onTorenesi [7].

Posrnsigaroun BIacTHBOCTI CTPOMATIBHAX CTOBOYPOBHX
KIITHH, TIEpefyciM 3a3Ha4lMoO, IO I¢ MYJIBTHIIOTEHTHI
CTOBOYPOBI KJIITHHM JIOPOCJIOr0 OpraHi3My, IO YTBOPIO-
I0Th CTPOMY KICTKOBOTO MO3KY 1 MarOTh Me3eHXIMaJbHE
noxoykenHs. [lepmi MCK Oyiu BuUsIBIEHI B KICTKOBOMY
MO3KY i OyJ0 10BEIeHO, 1110 BOHU 31aTHI TUdepeHIioBa-
THCSl Y KICTKOBI, XpAIIOBi Ta *®uposi kiituau [5]. CTBO-
pEeHO JiHIT JIIOJCHKMX ME3CHXIMAJIBHUX CTOBOYPOBHX
KIIITHH, SKi MOKYTh IU(EPEHIHIOBATHCS B Pi3HI TKAHHMHHI
KIITHHM, BKJIIOYAIOYHM KICTKH, HEPBOBI KINTHHA. Y
3B’S3Ky 3 UM MOTPIOHO MiAKPECIHTH, IO CTPOMAJBHI
KIITHHA KICTKOBOTO MO3KY 34aTHI MIATPUMYBATH 3pPOC-
TaHHS TEMOMOETHIHNX CTOBOYPOBHX KIITHH 1 TaK 3BaHUX
"CTpOMaNIbHUX MyXJIMHHUX KIITHH", 3MIIIAHKUX 3 MyXJIMH-
HUMH KIITHHaMU. Y HAyKOBIH JiTepaTypi € MOBiIOMIICH-
HS TPO Te, IO JIOKAJbHA TPAaHCIUIAHTAIISl CTPOMAJIBbHUX
CTOBOYPOBHUX KIIITHH KICTKOBOT'O MO3KY CIIpHS€ e(eKTHB-
Hill KOpeKuii KiCTKOBUX Je(eKTiB, IPUIOMY BiTHOBIICHHS
KiCTKOBOT TKaHMHHU B IbOMY BHIIQJIKy IIPOTIKAa€ IHTEHCHB-
Hillle, HIXK MPY CIIOHTaHHIN pernapaTiBHii pereHepaiii [6;
12].

Jlomamo Tako, 10 MOCTHATAIbHI KIITHHH JOPOCIOTO
OpraHi3My MaroTh MEHINY TOTEHTHICTh, IMOPIBHSIHO 3
eMOpiIOHATEHUMHU CTOBOYPOBHMH KIIITHHAMH, 110 3HAYHO
MABHUIY€E piBEHb iX 3aCTOCYBaHHA B KIITHHHIA Teparrii.
HesBaxaroun Ha 3HAYHI OCATHEHHS HAYKOBIIB y JIO-
CII/DKCHHI  MOCTHaTallbHUX JOPOCIHX  CTOBOYPOBHX
KIITHH JIIOAMHK TIPOTSTOM OCTaHHIX JECATH POKiB, X
TPUPOIHA AKTUBHICTH iN VIVO € 111e HeJJOCTaTHBO 3PO3yMi-
JI010.

OpHuM 3 HAHOIIBII MMEPCICKTUBHUX THIIB CTOBOYPO-
BHX KIIITHH IS KJIITHHHOI Tepartii €, Oe3mepeyHo, Mese-
HximanpHi cToBOypoBi kinituad (MCK), siki BU3HAYaIOTh-
Csl B OCHOBHOMY (PYHKIIOHAIBHUM aHaNi30M, BHKOPHCTO-
BYIOUYHM KyJIbTHBOBaHi kiiTuHU. BupoBamkenns MCK in
Vitro ycknaJHI€ X BHBYCHHS, OCKUIBKH IITY4YHI YMOBH
MOXYTh BBOJHUTH eKcliepuMeHTanbHi apredaktn. MCK
3aIydeHi B MPOIECH KIIITUHHOI BIDKHBAHOCTI, Mirparii Ta
B3aeMoJii 3 nmo3akiaiTuHHUM MarpukcoM [10; 19]. 3 mpak-
THYHOT TOYKH 30pYy, BUSHUMH HEOJIHOPA30BO BiJ3HAYABCS
NO3UTHBHUIA e(eKT yBENEeHHS CYCHEeH3ii CTOBOYpOBHX
KJIITUH OHKOJIOTIYHUM XBopuM. Lle mposisuiocs 1y 3me-
HIICHHI PO3MIpiB IyXJIMHU a00 PO3CMOKTYBaHHI IpiOHUX
METacTa3iB, i B MIBUAKOMY BiJHOBJICHHI HOBHOI[IHHOTO
KPOBOTBOPEHHSI T4, SIK HACIIII0K, TOJIIIIIEHH] 3arajJbHOTO
crany xBoporo [11].

KpiMm Toro, TpaHCIIaHTalis ME3eHXIMAIBHUX CTOBOY-
POBHUX KIIITHH MOKE€ BUKOPHCTOBYBATHCS JUISl BiTHOBJICH-
HSl CTPOMH KICTKOBOI'O MO3KY B OHKOJIOTTYHHX XBOPHX
ICNIA pajio- Ta XimioTeparii, a B MO€JHAHH] 3 KITITHHAMH
KICTKOBOTO MO3KY — ISl BiTHOBIICHHS remortoesy. OmgHak
mmpoke 3actocyBanHi MCK y MeamuHiil mpaktuii He
MOXIIMBE 0€3 I'PYHTOBHOTO BHMBYEHHS OHKOTE€HHOTO IO-
TeHILliaJly CTOBOYpPOBMX KJITHH. Tak, SAMNOHCBKI BYEHI
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JIOBEJIN, IO CTOBOYPOBI KJIITHHU KICTKOBOTO MO3KY Ma-
0T TIOTCHLiIHY OHKOTeHHY aKTHBHICTb [7].

MynbrunorentHi ctoBOypoBi kinitnau (MCK) crabii-
3YIOTh KPOBOHOCHI CYJIWHH i CIPHUSAIOTH TOMEOCTa3y TKa-
HHUH Ta IMYHHOI cHCcTeMH B (i3ionoriuyHux ymoBax i Oe-
pPyTh Ha cebe OLNBIN aKTHBHY POJIb Y BiTHOBJICHHI ITOII-
KOMKeHHs Boruumia tkanmau [12]. IIi BiaactuBocTi
moB’si3y1oTh MCK 3 iIMyHHOIO Ta CyIWHHOIO CHCTEMaMH,
MiAKpecIodn TakuM 9rHoM poits MCK sk ¢isiomorig-
HOTO iHTerpaTropa Ta iX BaKJIHMBICTH U BiIHOBICHHS
pemapartii TkaruH [10].

Y KOHTEKCTI pO3IIIsiy 1HIYKOBaHUX IUTIOPUIIOTEHTHHX
CTOBOYpPOBUX KJIITUH MAaeMO 3a3Ha4YMWTH, IO came 3a Iie
HOBaTOPCHKE BIAKPUTTS SIMOHCHKUH OCTIJHHK, Tpode-
cop IHCTHTYTY nepenoBuX MeAMYHUX HayK B KioTcbkomy
yuiBepcureri Cin's Smanaka (pasom 3 Jlxonom Iepo-
HOM) oTpuMaB HobemniBcbky mpemito 3 ¢iziosnorii ta me-
muran 2012 poky 3a mparii B raimy3i 0ionorii po3BHTKY
Ta OTPHMaHHS IHIYKOBaHMX CTOBOYpPOBHX KIIiTHH. BiH
3HAWIIOB HOBUIA cIoci6 mepenporpaMmyBaTu IOpOCIi CIie-
[iaxi3oBaHi KIITHHH, MO0 MEPETBOPUTH iX Y CTOBOYpPOBI
kiitrHA. Li mabopaTtopHO BHpOIIEHI CTOBOYPOBI KIITHHA
€ IUTIOPUIIOTEHTHUMHU — BOHH MOXYTb JH(epeHIIiFoBaTHCS
B OyIb-IKMil THI KJIITHHMA B OpraHi3Mi — 1 Ha3MBaIOTHCS
IHlyKOBaHMMH TUTFOPUIIOTEHTHUMHU CTOBOYPHHMH KIIITH-
Hamu abo kmituHamu iPS. Tinbkn eMOpioHaabHI CTOBOY-
POBI KJIITUHH € MIPUPOAHBO IUTIOPUIIOTEHTHUMU. BinkpuT-
151 C. SIMaHaku 03HAYaE, MO TEOPETUYHO OYAb-sKa KIiTH-
Ha Tija Terep Moxke OyTH MepeTBOpPEeHa Ha IUTIOPUIIOTEH-
THY cTOBOYpOBY KiiTuny [18].

Heo0xigHO 3aKIeHTYBaTH yBary Ha TOMY, IO KJIITHHH
iPS ta emOpioHa/bHI CTOBOYPOBI KITHHH JYyXE CXOXKI.
BoHM CaMOBIOCKOHATIOOTHCS, TOOTO BOHH MOXYTh
PO3MOAUIATH 1 CTBOPIOBaTH Komii cebe HECKIHYCHHO.
OOuziBa TUNHM CTOBOYPOBHX KJIITHH MOXYTb OyTH BHKO-
pHCTaHi, SK HaroJoIylTh Y CBOEMY JOCIIKEHHI
M. Ultagrdenar Ta HOro OAHOAYMI, JJIsS BUBEICHHS
MPaKTUYHO Oy/b-SKHX CIeLialli30BaHUX KIITHH y TOYHO
KOHTPOJILOBAaHMX yMOBax B naboparopii [16]. Sk iPS-
KJITHHH, TaK 1 eMOpioHaJbHI CTOBOYPOBI KIIITHHH MO-
KYTh JOIIOMOTTH 3PO3YMITH, SIK PO3BHUBAIOTHCS CIIELiai-
30BaHi KIIITHHH i3 TUTFOPUIIOTCHTHUX KITITHH.

V Toli xe Jac, Ha BiIMiHY BiJl eMOpiOHAIIEHUX CTOBOY-
POBHX KIITHH, CTBOPEHHS KIITHH iPS He 3amexuTh BiA
BHKOPUCTAHHS KIITHH PaHHBOTO eMOpioHa. Um icHYIOTH
iH1i BiaMiHHOCTI? Cy4acHi TOCHIPKEHHSI IOKa3yOTh, L0
Jiesiki TeHd B KiiTHHAX iPS moBojsThCs iHaKIIe, HIX Y
emOpioHanpHUX cTOBOypoBHuX KiituH [18; 21]. Lle moB's-
3aHO 3 HEMOBHUM IepernporpaMyBaHHsIM KIITHH Ta / abo
FCHETHYHUMH 3MIHAMH, OTPHUMAaHUMH KIiTHHAMH iPS,
KOJIM BOHH POCTYTb i PO3SMHOKYIOThCsI. Yuewi [8; 20; 21]
JeTaJbHO BUBYAKOThH IIi MUTaHHS, MO0 3'CYBaTH, SKUM
YMHOM Taki PO301’KHOCTI MOXXYTh BIUIMBaTH Ha BUKOPH-

CTaHHS KJITHH y (pyHJaMEHTaIbHUX JOCIIUKEHHIX Ta y
KIIHIYHUX Iporpamax. ¥ 3B’s3Ky 3 IIUM 3ayBa)XKHMO, IO
OiIbLIIe TOCHIPKEHb TaKOXK NOTPiOHO, 1100 3p03yMiTH, SIK
TIpalfoe MepenporpaMmyBaHHs BcepeauHi KnituHu. OTxe,
Ha CbOTOJHI 0araTto BUCHHMX BBaXKarOTh, 10 B OCHOBHHUX
JOCIIDKEHHSIX MH HE MOXKEMO 3aMIiHHTH eMOpioHambHI
cToBOypoBi KiiTHHK Ha KiitnaHA IPS [20].

BesnepeuHo, BaXXITMBIM KPOKOM Y PO3p00Ii KIIITHHHOT
Teparii 1 Oyab-AK01 XBOPOOH € TOYHE PO3YMIHHA TOTO,
SIK TIPAIIOE€ XBOpoOa: Mo caMe BiIOyBaeThCS B JIFOIACHKO-
My oprasi3mi. J{JIs IbOTO DOCHTITHUKY ITOBUHHI BHBYUTH
KJITHHY Y TKaHUHU, 10 TOCTPAXIAJIH BiJl XBOpoOH, aie
Lle He 3aBXKAM Tak npocrto. Hampukmaa, MpakTH4HO He-
MOXIIMBO OTPHMAaTH CHpPaBXHI KIITHHH MO3Ky Y
namnieHTiB 3 XxBopoOoro [lapkiHcoHa, 0COOIMBO Ha paHHIX
CTaisgX 3aXBOPIOBaHHS, MEPII HIX MALIEHT YCBIJOMIIIOE
Oynp-ski cumnromu. IlepernporpamyBaHHs O3Hayae, IO
BYCHI TENep MOXYTh OTPUMATHU JOCTYH [0 3HAYHOI KiJIb-
KOCTI KOHKPETHOTO THITy HEWPOHIB (KJIITHH TOJIOBHOTO
MO3KY), SKi CTpaxmaroTh Bim xBopobu I[lapkincona. [lo-
crigauku [16] Brepie BUAUISIOTH 1HAYKOBaHI ILTIOPHIIO-
TEHTHI KIITHHU, B3SBIINM, HANpPUKIAN, OIOMICII0 IIKipH
nanieHTiB 3 xBopoboro ITapkiHcona. Toxi BoHM BHKOpH-
CTOBYIOTH Li KJiTHHHM iPS 111 BUPOOHMIITBA HEWPOHIB y
naboparopii [16]. Heliponu MaroTh OAMH i TOM *Ke reHe-
THYHUANA CKJaz, 110 1 BiIacHI KIITHHU MamieHTiB. Takum
YMHOM, BYEHHMHA MoOXke Oe3nocepesHbO MpaIfoBaTH 3
HelpoHaMu, sIKi MOCTpakaanu Bix xBopobu I[lapkiHcoHa,
B IITyYHUX yMoBax. OTke, MOXXKHa BUKOPHUCTOBYBATH Iii
KIIITHHY, 00 i3HATHCH OLTBIIE MPO Te, IO BiIOYBa€Th-
sl BCEpEUHI 1VCKIIACTH CXEMY JIKYBaHHS JaHOTO 3aXBO-
proBaHHS. [laHa MOAeNb «KIIHIYHUX 3aXBOPIOBaHb)» Ja€
MOJKJIUBICTh HOBOTO TEPANeBTHYHOTO MOIIYKY abo uis
3aXUCTY MAIEHTIB 3 PI3HUMHU BUIAMU 3aXBOpIOBaHb [17;
18].

BucHoBkn. TakuMm 4MHOM, i3 BHKIAJCHOTO BHIIE MO-
JKHA 3pOOUTH BHCHOBOK, II0 €MOpiOHaJIbHI, NOCTHATAJb-
Hi, MEe3eHXIMaJIbHI, 1HIYKOBaHI ILTIOPUIIOTEHTHI CTOBOY-
POBI KIIITHHH 3aiiMalOTh IIEHTPAJIbHE MiCIie B KDOBOTBOP-
Hiil cucTeMi, BiAMOBINAIOTH 3a CTANy MIATPUMKY IeMOIIO-
€3y, BOJIOJIIOTh BIHCOKOK TOTHIOTEHTHICTIO. CTOBOYpOBI
KIIITHHA MalOTh YHIKaJbHI BIACTHBOCTI AU(EpEHIIiIOBaH-
HS B Pi3HI THIH TKAaHUH TakKi, K M sA30Ba, XPsIIOBa, He-
poBoBa. MyNbTHIIOTEHTHI CTOBOYPOBI KJIITHHHU CTaOii-
3YIOTh KPOBOHOCHI CYJIMHHM 1 CHPHSIIOTH TOMEOCTa3y TKa-
HHUH Ta IMyHHOI cucTeMu B (isiosoriuHux ymoBax i Oe-
pyTh Ha cebe aKTHBHIIy pOJib y BiJIHOBJEHHI MOIIKO-
JDKEHHsl BOTHHMINA TKaHWHM. [IpoaHaiizoBaHi Ta y3arajib-
HEeHI B I[OMY OIJIS/I JaHi BKa3ylOTh Ha HEOOXIIHICTh
OibLI MOTVIMOJIEHUX OIOTEXHOJIOTIYHUX JOCIIIKEeHb Ta
3aCTOCYBAHHS iX y Taiay3i 010TEXHOJIOTII Ta B pereHepaTH-
BHII MEIUIINHI.
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Biotechnological aspects of the use of mesenchymal, embryonic, stormal and induced pluripotent stem cells

M. V. Shulha, Y. M. Tsarivskaya

Abstract. The article is devoted to the identification of the main types of stem cells (mesenchymal, embryonic, postnatal, induced
pluripotent) and biotechnological aspects of their use. The results of the study have shown that stem cells are capable of differentiat-
ing into such types of tissues as: cartilage, muscle, bone, have self-repairing properties and have proliferative signs. Recent studies in
the field of biotechnology have shown that embryonic, stromal and induced pluripotent stem cells are a source of use for cell therapy
and regenerative medicine.

Keywords: stem cell, mesenchymal stem cells (MSC), embryonic stem cells (ES), induced pluripotent stem (iPS) cells, induced
pluripotent’s stem cells (iPS).

BuoTexHoorn4ecKne acmeKThl HCIOJIb30BAHHS Me3eHXHMAJIbHbBIX, IMOPHOHAIBHBIX, CTPOMAJIbHBIX M HHIYHHPOBAHHBIX
IUIIOPUIOTEHTHBIX CTBOJIOBBIX KJIETOK
M. B. lllyasbra, 5. H. HHapusckas
AHHOTauus. B craTthe paccMaTpHBAIOTCS OCHOBHBIE THITBI CTBOJIOBBIX KIETOK (ME3€HXHMAIIBHBIX, YMOPHUOHAIBHBIX, IOCTHATAb-
HBIX, HHAYIUPOBAHHBIX ILIFOPUIIOTCHTHBIX) U OMOTEXHOIOTHIECKHE aCIEeKThl NX HUCIOIb30BaHUS. Pe3yabTaThl HCCICIOBAHHS TOKA-
3aJIi, YTO CTBOJIOBBIC KJIETKU CIIOCOOHBI K HU((EepeHIIPOBaHUIO B TAKUE TUIIBI TKAHEH, KaK XPsIIeBasi, MbIIIEYHAsI, KOCTHas, 00Ja-
[TAIOT CAMOBOCCTAHABIMBAIOIIMMCSI CBOMCTBAMH M UMEIOT nposudepaTHBHbe MpU3HaKU. VccieqoBaHus MOCIEIHUX JIET B 001acTi
OGHOTEXHOJIOTHH MMOKA3aITH, YTO SMOPUOHATIbHBIC, CTPOMANBHbIC i HHYLIMPOBAHHbIC TUTFOPUIIOTCHTHBIE CTBOJIOBBIC KIICTKHU SIBIISIIOTCS
HMCTOYHUKOM MIPUMEHEHHS IS KIIETOYHOM Tepanuy U pereHepaTUBHON MEIUIINHEL.

Knrouesvle cnosa: cmeonosvie knemxu, meszenxumanvhvle cmeonosvie kiemxu (MCK), smbpuonanvhvie cmeonosvle Kiemxu
(OCK), unoyyuposantuvle cmeoiogole Kiemku, UHOYYUPOSaHHble NIIOPUNOMeHmHble CMeoa06ble Kiemku (iPS).
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Abstract. The study explored experimentally the influence of suspensions of soil microorganisms or multicomponent preparation “Baikal”
on the vegetative growth and development of wheat plants. The suspensions containing just a few soil microbiota species, which are the
consortia of the diazotroph Azosirillum brasilense, were able to produce a meaningful positive effect on the test-plant morphometric parame-
ters and on the concentration of sugars in wheat leaves. Also, the heterogeneous impact (stimulation or delay) on wheat seeds germination
was found after their inoculation with various combinations of suspensions of microorganisms. The results obtained can be used for the de-
velopment of preparations aimed at the regulation of the intensity of grain germination in hard weather conditions.

Keywords: Azosirillum brasilense, consorting microorganisms, Triticum aestivum, growth and development of plants.

Introduction. The quality of agricultural soils gradually
declines year by year: their depletion in certain elements is
regularly detected. The deficit of nitrogen, phosphorus and
iron compounds, accessible for plants, negatively affects the
yield and quality of the crop that undoubtedly results into
economic losses. Also the Earth human population increases
in geometric progression, while the accumulation of re-
sources follows the arithmetic rule, thus the problem of the
serious deficiency of nutrition becomes crucial. One of pos-
sible ways to overcome it includes an active application of
various chemical fertilizers on farming lands. This method is
far not the best choice, regarding the balance of its low effi-
ciency to high ecological damage. However, there is a good
alternative for chemical agents. These are biological fertiliz-
ers, which are based on active strains of microorganisms and
show nitrogen fixing, phosphate mobilizing and growth
stimulating properties [1, 8, 13].

The PGPR-bacteria are the only group, which can posi-
tively modify plants’ growth and development in their natu-
ral environment, by providing inorganic ingredients (nitro-
gen, phosphorus, etc.) or by synthesizing phytohormones and
other biologically active substances. These bacteria also can
influence the plant rooting and increase their growth rate and
general productivity, and also can prevent the expansion of
plant pathogens [9, 11]. This group of bacteria has known
specificity towards higher plants species. For example, nitro-
gen fixing Azospirillum brasilense tends to populate the root
system of wheat [10]. However, these microorganisms don’t
exist in the soil alone; they are surrounded by other repre-
sentatives of the soil biota, which can form consortia togeth-
er with diazotrophs. If active strains are introduced into the
soil, then a wide spectrum of relationships occurs between
them and the indigenous microflora, ranging from neutrality
to antagonism. Thus, before any biological fertilizers start
being applied in agricultural practice, it is absolutely neces-
sary to investigate a potential influence of inoculation of
plant seeds by these active strains in the presence of other
soil organisms or their metabolites in well controlled exper-
imental conditions, in order to evaluate and to prevent unde-
sirable ecological effects.

Study objectives. The aim of present study was to assess
experimentally the influence of the obligate diazotrophic
microorganism Azasphirillum brasilense and its microbiotic
consortium on the physiological and biochemical parameters
of wheat Triticum aestivum L.

Materials and Methods. The list of microbiota species
used in this research includes: soil bacteria Azospirillum bra-
silense corrig. Tarrand et al., Bacillus cereus Frankland and
Frankland, B. mesentericus Toa; soil micromycetes — Tricho-
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derma viride Pers., Fusarium oxysporum Schitdl., Penicilli-
um notatum Westling, Aspergillus niger van Tiegh; soil algae
— Tetracystis sp., Bracteacoccus sp.; wheat Triticum aestivum
L. varieties of Gordovita. These microorganisms have been
the most often observed as members of consortia of the dia-
zotroph A. brasilense, which is a representative of PGPR-
bacteria associated with wheat root system [2, 3, 10]. Micro-
organisms and plant seeds for the experiment were obtained
from the relevant collections of the Department of Physiolo-
gy and Biochemistry of Plants and Microorganisms of V.N.
Karazin National University. Algae species were extracted
from the soil by the glass fouling method [4] ex tempore
before the start of the experiment. All microorganisms were
extracted from the upper soil layers in local agrocenoses
(mainly, wheat fields).

For the experiment the microorganisms were cultured us-
ing appropriate media: MDA for Azospirillum [14], MPB —
for bacteria, mash agar — for micromycetes [7], and Bold’s
medium — for algae [12]. Also, sterilized (autoclaved) black
soil, collected on the field after growing wheat, was used in
the experiment. The vegetation experiment was set up using
1 ml of a suspension containing 1 x 10° objects/ml; objects
were cells of microorganisms or conidia of micromycetes.
The sham treated control was wheat seeds kept in the sterile,
distilled water. Wheat seeds were sterilized by sodium hypo-
chlorite (commercially available solution “Bilyzna”, 92.5 %
of active chlorine), washed in sterile distilled water, inoculat-
ed with a suspension of microorganisms and seeded into
vessels containing 250 g soil. The plants were grown in a
constant climate chamber at temperature +22 + 1 °© C under
artificial illumination of 16 hours per day under 2000 Ix
lamps. The experiment lasted for 21 days and was conducted
in two replicates. The soil in the containers was periodically
moistened with a settled tap water. During the experiment the
synchronism of wheat seedlings appearance was evaluated.
On the day 21 the measurements were done for the length
and the mass of the aboveground and underground parts, and
for the content of sugars in the leaves using Shvetsov and
Lukyanenko method [5].

In one of the experimental settings an industrially pro-
duced and commercially available multicomponent bio-
fertilizer “Baikal” (“EM Centre Ltd.”, Ulan-Ude, Russia)
was used.

According to the manufacturer’s description, “Baikal” in-
cludes about 60 species of soil microorganisms. The contents
of microorganism communities, modeled in different exper-
imental sets, are presented in Table 1. For the measured pa-
rameters mean values and relevant standard error were esti-
mated and presented in the Results. The statistical difference
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between experimental points was assessed by Student’s t-test
[6].

Table 1. The contents of microbiota groups modeled in the experi-
ment

Sets of the Treatment conditions, microorganisms
experiment
Control  |Seeds were kept in sterile distilled water
1 Biological fertilizer "Baikal"; seeds treated according
to manufacturer’s instructions
2 Azosirillum brasilense
3 A. brasilense, Bacillus cereus, B. mesentericus,
Tetracystis sp., Bracteacoccus sp.
A. Dbrasilense, Tetracystis sp, Bracteacoccus sp,
4 Trichoderma viride, Fusarium oxysporum, Penicillium
notatum, Aspergillus niger
5 Tetracystis sp., Bracteacoccus sp.
6 B. cereus, B. mesentericus, Tetracystis sp.,
Bracteacoccus sp.
7 Tr. viride, F oxysporum, P. notatum, A. niger,
Tetracystis sp., Bracteacoccus sp.
8 Mixed suspension of all listed microorganisms

Results and discussion. Experimental data on the influ-
ence of inoculation of wheat seeds by suspensions of micro-
organisms or bio-fertilizer are presented in Figure 1. It was
found that the seeds treated by suspensions of soil algae
alone, algae plus bacteria or all microorganisms mixed to-
gether showed the most successful germination. It can be
suggested that these particular microorganisms excrete some
biologically active substances (e.g., phytohormones) that
stimulate germination of seeds.

Table 2 contain the results of measurements of the mass
of above- and underground parts of wheat plants on day 21
of the vegetative experiment. The stimulation of growth and
development of vegetative mass of wheat plants occurred
after seeds treatment with soil algae and bio-fertilizer
“Baikal”.
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Sets of the experiment
Figure 1. The germination of wheat seeds (percentage of the con-
trol) after their treatment with various suspensions of microorgan-
isms.

The values of plants vegetation mass after seeds treatment
with a mixed suspension of bacteria, algae and A. brasilense
appeared to be the lowest among experimental points includ-
ing control.

However, in this particular experiment a positive effect on
the development of the root system of plants was observed
(Table 2). The most negative impact on wheat roots occurred
in the experiment with suspensions of micromycetes and
algae. Probably, in this situation micromicetes and algae
caused a considerable acidification of the culture medium [4,
7], that suppressed the root growth.

The averaged results of measuring the length of the
above-ground part are given on Figure 2. At all experimental
points the microbiota produced similar effect, except the
abnormally low growth in the set treated with A. brasilense
alone. Some positive, but statistically insignificant influence
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of the seeds treatment on the enlargement of the above-
ground part was observed in cases of the bio-fertilizer and a
suspension of soil algae.

Table 2. The mass of the above- and underground part of wheat
plants vegetated after inoculation of the seeds with the suspensions
of microorganisms

Sets of the | Mass of the aboveground | Mass of the underground
experiment part of plants, g part of plants, g
Control 0,243+0,016 0,073+0,018
1 0,250+0,006 0,09140,009
2 0,217+0,013 0,07140,033
3 0,205+0,039 0,086::0,034
4 0,228+0,031 0,077+0,001
5 0,256+0,045 0,085+0,007
6 0,212+0,010 0,079+0,001
7 0,212+0,007 0,063+0,006
8 0,234+0,028 0,082+0,005

The patterns of the concentration of sugars in plant leaves
on different experimental points are shown on Figure 3. It
should be noted that this parameter appeared to be higher
after any treatment compared to that in control. Maximum
levels of sugars were observed in the experimental sets with
a mixed suspension of all microorganisms and also with
“Baikal”.

Figure 4 represents data on total sugar contents in wheat
leaves. Naturally, the increase above control was also detect-
ed in treated plants, reaching the maximum in the set with
the inoculation of seeds with a mixture of A. brasilense and
soil algae.

To some extent this finding can be explained by known
diazotrophic activity of Azospirillum. These species can en-
hance a photosynthetic activity of plants due to the increase
of the protein content, in particular the Rubisco enzyme, that
results into higher contents of sugars [15].
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Figure 2. Mean length of the above-ground part of the wheat plants,
grown from seeds inoculated with the suspensions of microorgan-
isms.

Conclusions. The experiment based on treating wheat
seeds with various microorganisms showed a meaningful
heterogeneity of that impact on the growth and development
of test-plants. Bacteria alone, algae alone and micromycetes
coupled to algae stimulated wheat germination. By contrast,
Azospirillum with algae slowed down the germination. These
effects can be used for the development of drugs, aimed at
the regulation of the intensity of grain germination in hard
weather conditions. Also the results showed the positive in-
fluence of soil algae alone on the mean vegetation mass,
while the Azospirillum plus algae acted in the opposite man-
ner. However, Azospirillum species alone increased signifi-
cantly the amount of sugar in plants. This ability can be ap-
plied for prevention of plant falling, and what is important —
it can be achieved with no inhibition, but with an intensifica-
tion of the carbohydrate metabolism.
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Figure 3. The concentration of reducing sugars in leaves of wheat
grown from seeds, inoculated with different suspensions of micro-
organisms.

A special experimental set in the present study was based
on the usage of commercially available bio-fertilizer
“Baikal”, which is a multicomponent mixture (about 60 spe-
cies) of microorganisms.
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Figure 4. Total sugar content sugars in leaves of wheat grown from
seeds, inoculated with different suspensions of microorganisms.

Control

However, plants treated with this preparation didn’t show
much difference from plants in other experimental sets for
nearly all measured parameters. Therefore, a significant ad-
vantage of multicomponent preparations for seed treatment
in trying to increase the crop yields remains questioned, be-
cause of high possibility of the mutually opposed action of
different components included into such a mixture.
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BJiMsiH#iE NOYBEHHBIX MHKPOOPraHM3MOB-KOHCOPTOB 1HA30TPo()0B HA POCT U pa3BuTHE Triticum aestivum L. B ycJIOBHSIX SKCIIEpUMEHTA
O. U. Bunnnkosa, /1. B. Iitymay

AnHoTanusi. B pabote nccnenosany BIMsSHUE CyCHISH3HiT TOYBEHHBIX MUKPOOPTaHM3MOB U TOJIMKOMIIOHEHTHOTO Tpenapara “baiikanr’” Ha poct
U Pa3BUTHE PACTEHHUIA IIEHUIBI B YCIOBUSX BETETAIMOHHOTO OIbITa. OKA3aJI0Ch, YTO MaJIOKOMIIOHEHTHBIE KOMITO3UIINHU U3 TTOYBEHHBIX MUK-
PpoOpraHu3MoB — KOHCOPTOB uazorpoda Azosirillum brasilense moryt okasbiBare MO3UTHBHOE BIHSIHIE Ha MOP(OMETPUYECKHUE TTOKA3ATENH H
COJIEpKAHKE CaxXapoB B JIMCTHSIX MIIEHHUIBL Take ObUT yCTAHOBIIEH pa3HOHANPABICHHBIH 3P(HEKT (CTUMYIIILMS WK 3aIepiKKa) MO IPOopacTa-
HUIO CEMSTH TIIIEHHUIIBI IPY UX WHOKYISIIAK PA3HBIMH COYETAHHMSIME CYCTIEH3HI MUKPOOPraHu3MoB. [10JTydeHHbIe Pe3ylibrarbl MOKHO HCIIONb-
30BaTh MPH CO3IAHUK OHONpENaparoB, ACHCTBIE KOTOPHIX HAMPABICHO HA PEryJISIHI0 HHTCHCHBHOCTH TPOPACTAHHMS 3ePHOBBIX KYJIETYP TPH
CIIOKHBIX TIOTOIHBIX YCIIOBHSIX.

Kniouesvie cnosa: Azosirillum brasilense, muxpoopearnusmei-koncopmer, Triticum aestivum, pocm u paseumue pacmenui.
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AHoTauis. Y crarti po3riisiHyTo 10 mapkiB M.XepcoHa, 30KpeMa HaBeIeHO JaHi Mpo iX BUAOBHUH CKJIaJ, BiK Ta SKICHUI CTaH JAepeB-
HHUX HAaca/UKeHb. BHSBIICHO, 10 BUAOBHIA CKIIaJ MapKiB mpecTaBieHuil 37 poaunamu, 3 HEX Gymnospermae 3 poaunu, Madnoli-
ophita 34 pomunu. Binpisusersest ArpobiocraHuis-6otaniunuii can, mictuts 272 Buau. Bik mapkiB 3HaxoauThcs B Mexax 40-80

pokiB. SIkicHni cTaH noTpedye KOHCTPYKTUBHOTO IiIXOY.

Knrwwuoei cnosa: oenopognopa, maxcoHomMiuHuil ananiz, eougpikamopu.

Sk BiZOMO, Kpaca KOKHOTO MicTa 0arato B 4oMmy 3alie-
XKHUTh BiJ ONaroycTporo 1 HacamImepes BiJl HACHYCHOCTI
3eJIeHMMHU MacuBaMU. Tak, HasiBHICTh OCTAHHIX CIY>KHTb 1
MICIIEM BiJITIOYUHKY, TOMY O€3yMOBHO €CTETHYHHH BH-
IJIS1/1 Haca/PKeHb MICT BiJirpae He ocTaHHIO pousib. bararo
HaykoBIiB [1,2,3,5,8,10,11], mocnimkyrouu aeHapodaopy
pizHEUX MicT YKpaiHH, HAroiomyloTh Ha HEOOXiTHOCTI
KBaJi(piKOBAHOTO TIAXOAY y CTBOpPEHHI NaHAMAa(THUX
KOMTIO3HIIIH MiCT, BiTOOPi aCOPTUMEHTY BUIIB.

B mepmiit momoBuHI XX CTOMITTA OylNO MOKIAICHO
3HAYHHUX 3YCHJIb 7S 3a0e3MeUYeHHs] MiCT MICIIMHU BiAIO-
YWHKY Y BHUTJSIII MApKiB, CKBepiB, meHapomapkis [1,5,6].
BaxnuBoro 3HaYeHHs! HAOYJIM MPUMICHKI PO3CaIHUKH, JIe
BUPOIIYBaBCs MOCAJAKOBUI Marepial, a Takox boTaHiuHi
caJd, HAYKOBI YCTaHOBH, SIKi JOCHTIKYBaIU IHTPOIYK-
LIAHUIA TOTEeHIIAT POCIUH 3apyOikHOI (hopH, MiKITyBa-
JHCh Tpo 30epexeHHs 1 30aradyeHHs] BUJOBOIO OIOpi3HO-
MaHiTTA. Haxxans, Ha ChOTOAHINIHIA IEHb TOCTPO Opakye
TaKUX YCTAHOB, IX KIJIBKICTh B AECSATKH Pa3iB 3MEHIIH-
nmack. Tam, 1€ BOHM IIe 3JIMINNINCH, HE 34aTHI BUKOHY-
BaTH cBOIO QyHKII0 Ha 100 BiCOTKIB.

Bueni 5], mociimkytoun neanpodropy Kuepa migkpe-
CITFOBAIH, IO yci mpobaemu 3ermeHoro OyniBHUITBa Kue-
Ba THIOBI JJIsi IHIIMX MicT Ykpainu. OCTaHHIM YacoM
Bce Ounbllle HAayKOBI 3BEPTAlOTh yBary Ha 3HAYCHHS
MAapKOBUX HacaJUKeHb. B psizi mpaip BUCBITIEHO 0310pO-
BY€ 3HAUEHHS MapKiB JUIl HABKOJIMIIHBOTO MPHPOJIHOTO
cepenosuina [3,5,9]. BueHi Takok BHCBITIIIOIOTH BaXIIH-
BiCTh TApKIiB Ta IHIIMX 3€JICHUX HACAKCHb SIK MICIb
BIZMOYMHKY IS TTOKPAICHHS EMOIIHOro CTaHy Hace-
nennst [7,13,14]. Hemano BU€HHX 3BEpPTAE yBary Ha Ba-
JMBICTh MAPKiB-TIaM SITOK Ca/I0BO-TIAPKOBOTO MHCTEITBA,
SIKi BUKOHYIOTh (PYHKIiIO 30epekeHHs Ta 30aradyeHHsS
Oiopi3HOMaHITTS MicueBoi Ta 3apyOikHOI  Qiop
[4,9,12,15].

B wicri Xepconi HanmiuyeTbest 10 mapkiB. € ojHa cri-
JIbHA XapaKTEePUCTHKa — BCI BOHHM MOTPEOYETH PEMOHTY,
30araueHHs BHJIOBOTO pPI3HOMAHITTS, 3aMiHU CYXOBEp-
IIMHHUX, XBOPUX JIEPEB HA AHAJIOTH 3 OiNbII BUCOKHUMH
MMOKa3HUKAMHU 1HTPOIYKIIIHHOTO TIOTeHITiaTy. BigMiHHOCTI
BHJIOBOTO CKJIaJly MApKiB HE3HAYHI, BIKOBA PI3HUIISI TAKOX
HeBenMKa. LiJUTl0 Hamoro IOCIHi/KEHHS € BCTAHOBUTH
SIKICHMH CTaH KOXHOTO 3 MapKiB Ta BU3HAYUTH NEPCIEK-
TUBH HOTO MOKPAILCHHS.

Jist nOoCSTHEHHsI TOCTaBJIEHOI METH 30MpalHch IaHi
npotsirom 2014-2017 pokiB npo BUIOBHI CKJIaJ KOXKHOTO
3 MapKiB, IX TAKCOHOMIYHE PI3HOMAHITTS, SIKICHUH CTaH,
MIPUYHMHM TIOTipIICHHS AePEBOCTaHy. SIKiCHUII CTaH epeB
OIlIHIOBaBCS 3a KaTETOPisIMH OI[IHIOBAHHS CTaHy JIEPEB:
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nobpe, 3alOBITBHO, He3aa0BLTBHO. Jle omiHka xo0pe
HaJlaBajiachk JiepeBam, sKi He MaloTh YIIKO/PKEHb LIKIIHH-
KaMH, HE MalOTh CYXHX TiJOK, PO3BHBAIOThCS CTAOLIBHO,
HaOuparouu Oiomacy. OIliHKa 3aI0BIILHO — IepeBaM, sKi
3pOCTalOTh, HAOMPaIOTh OioMacy, ajie MaroTh CyXi TiIKH
He Oumbime 15 %. OriHka He3aJoBUIBHO — AepeBa, sKi
MaroTh 3Ha4dHi (Oiumeme 15%) mexaHiuHI YIIKOIKEHHS,
CyXi TUTKH, YIOKOKEHHS INKiTHHKAMH. BHKOpHUCTOBY-
BaJI MapUIPYTHO-TIONFOBHHA METOA Ta (HiTOMOHITOPUHT
CaHITapHOT'O CTaHy HAaCaJKCHb.

TakcoHOMIYHHI aHAaI3 MMOKa3aB, M0 ATPOOIOCTaHIIISA-
OoTaHIUHMI caj BiApI3HAETHCS 3a BCIMAa MOKAa3HUKAMHU.
Lle noB’s3aHo, mepII 3a BCE i3 CTaTycOM MapKy, SIKUH €
MAapKOM-TIaM’TKOI0  CaJI0BO-TIAPKOBOTO  MHCTELTBA,
o0’ekrom [I13®, 1inaMu i 3aBAaHHAMHU #Horo € 30epe-
KEHHs1 1 30araueHHs BUAOBOrO GiopisHomaHiTTst [16].
Otxe, ckinaa ArpobiocTaHiii-00TaHIYHOTO Caly BKJIIOYAE
B cebe 272 Bumm 3 55 poauH, 3 IKUX 6 pOIUH HaIekKaTh
Bigmiy Gymnospermae, 49 — no Bigminy Magnoliophita.
Haituncnennimor poanHOO BUsABMIACH Rosaceae 69
BuiB i 4 dhopmu (26,8%), ponunu Oleaceae i Caprifoli-
aceae 3 OJHAKOBHM ITOKa3HUKOM BHIIB i ¢opm — 20 i 2
BiamnoBinHo (8%). Berberidaceae 3a paxynox ¢opmoBoro
pizaomanits — 7 BuniB i 17 gopm crinanae 8,8%. 3 Bigmi-
ny Gymnospermae naiuucnennimumu € Cupressaceae 10
BugiBe i 9 ¢opm (7%), Pinaceae 10 Bumis i 1 dopma
(4%). Pinkicuum Bumamu jaepeB camy € Ginkgo biloba,
Eucomia ulmoides, Liriodendron tulipifera, Quercus
castaneifolia, Quercus frainetto, Quercus rubra, Aesculus
pavia, Koelreuteria paniculata, Broussonetia papyrifera.
Piaxicui warapuuku Kolkwitzia amabilis, Xantoceras
sorbifolium, Ephedra equisetinum, mianu Periploca grae-
ca.

TakcoHOMIYHHMH CKJIaJ] BCIX IHITUX MapKiB XEpCOHY
npexacrasienuii 37 poauHamu, 3 HuX Gymnospermae 3
pomuny, Madnoliophita 34 pogunu. Haiiuncnennii
poaunu Rosaceae (Bix 14,8% no 17,5%), Oleaceae (Bin
6,1% mo 13,8%). V mapky llymeHChKOMY 3a BHIOBUM
pizHoMaHITTSIM TiepeBakae poauna Oleaceae (20,6%), a
Rosaceae na apyromy wmicri (11,8%). Piaxicui mepesa
napkiB mpejcraBieHi Bugamu Robinia neomexicana, R.
viscosa, Koelreuteria paniculata, Malus Niedzwetzkyana,
vyarapuuku Crataegus Paul Scarlet. OcHoBHuMH cKiamo-
BUMH TIOpOAaMH € KJIeH rocrpomuctuii  (Acer
platanoides), sicen 3suuaiinuii (Fraxinus excelsior), ny6
3Buyaiinui (Quercus robur).

I"abiTyc pociuH mpeacTaBleHUH MEPeBKHO JepeBaMHU
65% BincoTkiB i 35% yarapHUKIB.
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Ta6auus 1. BunoBuii ckian mapkiB XepcoHy

KinbKicTh BUIIB 10 KOXKHOMY HapKy

Ne Hassa poaunu ITapx HP.H_ ITapk Xepc.| Ilapx | IlleBuen- | Illymen- Arp 0_6.10_
3/l JIATUHCKOIO Iap Tymcs- [apx | pinpo- o0t Xepe KiBCBKHH | cbkmit | o oW Tapx
XHTY XIAY |Bchkuit . ) ooraniu- | CrnaBu
KOTo mnero  |Popr. napk napkK N
napkK HUU caj
Gymnospermae
1 Cupressaceae 2 3 2 2 1 4 4 2 19 4
2 Ephedraceae - 1 1 - - - - - 2 -
3 Ginkgoaceae - - - - - - - - 1 -
4 Pinaceae 4 - 2 1 1 5 2 - 11 3
5 Taxaceae 1 - 1 1 2 3 1 - 2 -
6 Taxodiaceae - - - - - - - - 1 -
Beoro 7 4 6 4 4 12 7 2 26 7
Gymnospermae
Madnoliophita
7 Aceraceae 4 2 2 3 4 5 6 2 10 2
8 Agavaceae - - - - - - - - 2 -
9 Anacardiaceae 1 - 1 1 - 1 - 1 4 1
10 Annonaceae - - - - - - - - 1 -
11 Araliaceae - 1 - - - - 1 - 3 1
12 | Asclepiadaceae - - - - - - - - 1 -
13 Berberidaceae 1 2 2 1 - 1 1 - 24 1
14 Betulaceae 2 1 1 1 - 2 - - 4 2
15 Bignoniaceae 2 1 2 2 - 2 2 - 6 2
16 Buddlejaceae - - - - - - - - 2 -
17 Buxaceae 1 1 2 1 - 1 1 - 1 1
18 | Caesalpiniaceae 1 1 1 - 1 3 - - 5 2
19 Caprifoliaceae 5 4 5 4 1 4 6 3 22 4
20 Celastraceae 1 - - - - 1 - - 3 1
21 Cornaceae - - - - - - - - 3 -
22 Corylaceae - - - - - - - 2 -
23 Ebenaceae - - - - - - - - 1 -
24 Elaegnaceae 1 - 1 1 - - - - 3 -
25 Ericaceae - - - - - - - - 2 -
26 Eucomiaceae - - - - - - - - 1 -
27 Euphorbiaceae - - - - - - - - 1 -
28 Fabaceae 4 2 3 3 2 3 3 4 14 3
29 Fagaceae 2 2 2 2 1 1 1 1 11 1
30 | Grossulariaceae - - - - - - - - 3 -
31 | Hippocastanaceae 1 1 1 2 1 1 1 1 2 1
32 | Hydrangeaceae 1 - 1 - - 1 - 1 4 1
33 Juglandaceae 1 1 1 1 - - - - 2 1
34 Magnoliaceae - - - - - - - - 5 -
35 Malvaceae 1 1 1 - - - 1 - 1 1
36 Mimosaceae - 1 - - - - - - 1 -
37 Moraceae 1 1 2 1 - 1 1 1 5 1
38 Oleaceae 7 5 5 6 4 4 4 7 22 5
39 Paeoniaceae - - 1 - - - - - 1 -
40 Platanaceae 2 - 2 1 - 1 2 - 2 1
41 Rosaceae 11 8 11 8 5 10 8 4 73 9
42 Rhamnaceae - 1 1 1 - - - 3 -
43 Rutaceae - - - - - - - - 4 -
44 Salicaceae 4 2 3 3 1 2 1 3 7 3
45 Sapindaceae - 1 - - - - - - 2 -
46 | Schisandraceae - - - - - - - 1 -
47 | Scrophulariaceae - - - - - - - - 1 -
48 Solanaceae 1 - 1 - - 1 1 1 1 -
49 Simarubaceae 1 1 1 1 1 1 1 1 1 1
50 Tamaricaceae 2 1 1 2 1 2 1 1 2 2
51 Tiliaceae 3 2 2 2 2 3 2 - 2 3
52 Ulmanaceae 3 1 1 3 - 3 2 2 4 2
53 Verbenaceae - - - - - - - - 2 -
54 Viburnaceae - - - - - - - - 2 -
55 Vitaceae 1 1 1 1 1 1 1 4 1
Bceboro Magnoli-
ophita 65 46 58 50 25 55 47 33 246 53
Bceboro 72 49 64 54 29 67 54 35 272 60
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PesynbraTi JOCHIKEHb IOKa3ajM, IO YUCENBHICTBH
JHUCTSHUX TOpiX 3HA4yHO mepeBaxkae (Bix 82 1o 94%)
NOPIBHSAHO 3 XBOWHMMHU. Cepen JUCTSHUX JEPEBHUX I10-
pix Halpi3HOMAaHITHINIOI 32 TAKCOHOMIYHHUM CKIJIQJIOM €
poauHa Rosaceae. Sk miakpeciaroBaaM TOCTITHUKU JEHI-
podmopu Kuepa [5], y mapkoBux nepeBocTaHAX MIMHIIb-
KOBI IIPOTParOTh y KOHKYPEHTHiH 00poTH0i i Bce OibIIo-
ro enudikaTopHOro 3HAYCHHS Ha0yBalOTh JUCTSHI aBTOX-
TOHHI TIOPOJX Ta JesKi IHTPOAYIEeHTH. Te jx caMe MOKHA
CKa3aTH 1 PO MapKoBi HacapkeHHS XepcoHy. Lle Bkasye
Ha HEoOXigHiCTh 30aradyBaTy BHIOBHH CKJIaJ BidHO3EIe-
HUMH BUAaMH, 30Kpema 3 poaun Cupressaceae ta Pina-
ceae.

Cepexn JOCHDKEHHX TMAapKiB HaWCTapiIMM € MapK
XepcoHcbKOro obnacHoro Jinero (234 poku), oJHAK JIH-
1€ OJIHE EePEBO IHOTO MapKy BLIIIO i JOCSIIIO TAKOTO
BiKy — QUercus robur, skuii B34TO M OXOPOHY i BifHe-
ceHo 1o o0’exriB [13®. Bcei x iHmi nepeBa mapky 3poc-
TalOTh IIEPEBAXHO SIK caMociB. Jlumie TpeTio yYacTHHY
HapKy, MOXKJIUBO, OYJIO BHCAJPKCHO B POKH HOro peKoH-
crpykmii. [lleBueHKiBcbKMiA Tapk BikoM 148 pokiB, Ta-
KOX MICTHTh JIMIIE OIHE ICPEBO BINMOBITHOTO BIKY -
Quercus robur, 06’ext I13®, 36epircs 3 yaciB 3aCHyBaHHS
napky. Bci iHmI nepeBa BUCAKyBaJINCh Yy MEpioj Maco-
BOTO CTBOPEHHS MICHKHX 3€JICHHX HacapkeHb — y 1950-
1960 Ti poku. ¥Y 1i * POKH CTBOPEHO IEpPEBa)kHy Oijb-
wicTh mapkiB. [IUTaHHS NOBrOBIYHOCTI JIEpEeBHHMX Haca-
JOKEHb 3aJIMIIAETHCS aKTyalbHuUM [5]. binpuiicts Tepuro-
piif mapkiB 3acajyKyBajlach MMOPOJAMU HEIOBIOBIYHHMH,
nanpuknan Acer platanoides, Fraxinus excelsior ta in-
IIUMHA. A TakoX TOH (aKT, IO B MICBKUX yMOBaX JOBIO-
BIYHICTB JiepeB 3MEHIIYETHCS, BiAIrpae CBOXO poib. Yepes
e ix cran y 50-60 pivroMy Bimi moTpedye KariTarbHOTO
pemonTy abo 3aminu. QUercus robur BBakaeTbcs JAOBro-
BIYHOIO TOPOJIOI0, TOMY B OKPEMHUX IapKax 1 30eperiuch
ocobunu BikoM Oinbir Hixk 100 i 200 poki (Tabauus 2).

Ta6auns 2. Bik mapkoBux HacaJkeHb XepCoHy

BIJICYTHICTh HAaJIC)KHOTO AOTJISMY, 3aryINCHICTh Ta IHIII
(axTopu Oarato sepeB CyXOBEpIIMHATH i HE MalOTh Ha-
JISKHOTO (Pi3ioHOMIYHOrO 00pa3y. OcoOiuBO e CTOCY-
€TBCS TTApKy XepcoHChbKoro obusacHoro Jinet, Illymen-
cbkoro, [IpunHinposcskoro, napky XHTY (Tabmuns 3).

Ta6uuns 3. Ouinka cTaHy JepeBHUX HAaca)KEHb NapKiB

Ha3zBa napky Jo6pe|3anoBiabHo|He3a10BijIbHO
Tapk XHTY 25% 45% 30%
[Tapk Hlymcbkoro 40% 45% 15%
IMapk XJAY 45% 45% 10%
[puaninposcekuii mapk | 20% 20% 60%
[Tapx Xepcoac_bxoro 15% 40% 45%

Ob6nacHoro Jinero
IMapx XepcoHcrka pop- 20% 60% 20%
TeLst
IlleByenkiBcbkuii mapk | 25% 50% 25%
[IIymMeHChKHH mapk - - 100%
Arpo@ocmuﬂum- 30% 40% 30%
OOTaHIYHMIA caf

ITapk Cnasu 20% 55% 25%

Ha3sga napky Pix 3::Hynan- Bik HacaxkeHn
Tapk XHTY 1960-Ti 50
[apk LymMcbpKOTO 1970-ti 40
Mapx XJAY 1964 53
[MpuaHINpOBCHKMiT 1960-1i 50
apK
[Tapk XepcoHcbko-
ro O6nacHoro Jirero 1783 234
[Tapx XepcoHcbka 1956 72
dopTens
llleByeHKiBCHKMIA 1869 148
apK
LIymMeHChKUH mapk 1975 42
Arpo.61ocTaHu1;1- 1934 83
GoTaHiuHMII cax
[Tapk CnaBu 1960-ti 50

SIxicHuit cTaH epeB HeoJHOPiAHUIT 3a mapkaMu. Yepes

OTmxe, 3a pe3yiabTaTaMH JOCHIIPKEHHS BCTAHOBJICHO,
10 TAKCOHOMIYHUH CKIIJ MapKiB XepCcoHY IMpelcTaBlie-
Huit 37 pommHamu, 3 Hux Gymnospermae 3 poawHH,
Madnoliophita 34 poaunu. Haituucnenuion poauHu
Rosaceae (Bin 14,8% mo 17,5%), Oleaceae (six 6,1% mo
13,8%). ¥V mapky lllymeHChKOMY 3a BHIOBHM pi3HO-
MaHITTAM nepeBaxae poxuna Oleaceae (20,6%), a
Rosaceae na mpyromy wmicmi (11,8%). Piakicui aepesa
nmapkiB mpezcrtaBieHi BugamMu Robinia neomexicana, R.
viscosa, Koelreuteria paniculata, Malus Niedzwetzkyana,
vyarapuuku Crataegus Paul Scarlet. OcroBHuME cKiaio-
BUMHM TOpoJaMH € KJeH roctpoiuctuii  (Acer
platanoides), sicer 3Buuaiinuii (Fraxinus excelsior), ny6
3BUYANHHI (Quercus robur). ArpobiocraHiris-
OOTaHIYHHN caJl BiIPi3HAETHCSA BHIOBHM CKJIAZIOM 1 Hali-
gyye 272 BUIM, IO TOB’sI3aHO, MEPII 3a BCE i3 CTATYCOM
TapKy.

Bik mepeBHHX Haca/KeHb MapKiB CKiIagae B Mexax 40-
80 pokiB. Binpi3HsatOTECS OKpeMi ex3zeMiuripu QUuercus
robur, siki mocsiriu Biky 6inbim, Hixk 100 i 200 pokis. Lle
MOB’S3aHO 13 XapPaKTEPUCTHKOK BHUAY 5K JIOBrOBIYHOI

TOPOJIH.
SIKiCHMI CTaH MapKiB MEPEBAKHO XaPaKTEPU3YETHCS
OLIIHKOI0 «3amoBiIbHO». 3 omiHkow «He3anoBiasHo»

Bifpi3HSIOTECS Tapku [llymeHcekwid, [IpuaHIPOBCHKUHA,
nmapk XepcoHChKOTro obiacHoro Jinero. Takuit pe3ynbTar
BUKJIMKAHUH BiIICYTHICTIO HAJIC)KHOTO JIOTJISLY, 3aryuie-
HICTIO ITOCAI0K Ta IHITUMH (PaKTOPAMH.

OTxe, y MMTaHHI TOKPAIIEHHs CTaHy MapKiB HEOOXin-
HO MaTH KOHCTPYKTHBHHHU MiJXil, SKUH MOEIHYE B COOi
NpaBUIBHUE MiAOIp mopia, BiAmoBigHO g0 ymoB IliBmHs
VYkpaiHu, JOTpUMAaHHS MPaBUJI BUCAKyBaHHSA (HE JOIy-
CKaTH HaJMIpHOTO 3aryIeHHs), HaJISKHUH 0Ty (Byac-
He O0Opi3yBaHHS TUIOK, TMOJHB, JIKYBaHHS), 3alydeHHS
CIEITiaTiCTiB, HAYKOBIIIB IS Ii€] pOOOTH.
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Taxonomic analysis and phytomonitoring of parks in Kherson
A. O. Zagorulko
Abstract. In the article 10 parks of Kherson city are considered, in particular data on their species composition, age and qualitative
condition of tree plantations are presented. It was found that the species composition of the parks is represented by 37 families, of
which the Gymnospermae 3 family, Madnoliophita 34 families. Different Agrobiostation-Botanical Garden, contains 272 species.
Age of parks is within 40-80 years. A qualitative condition requires a constructive approach.

Keywords: dendroflora, taxonomic analysis, edifiers.

Takconomnyeckuii aHaan3 1 GUTOMOHHTOPHHT NMAPKOB T. XepcoHa
A. A. 3aropybko
AHnHoTanms. B cratee paccMorpeno 10 mapkoB XepcoHa, B UaCTHOCTH NPHUBEICHBI JaHHBIE 00 MX BHJIOBOM COCTaBe, BO3pacTe U
KaueCTBEHHOM COCTOSTHHU JPEBECHBIX HACaXXICHUIl. BRIIBICHO, UYTO BUIOBOH COCTaB MAPKOB IpeZCTaBiIeH 37 ceMeicTBaMu, U3 HAX
Gymnospermae 3 cemeiictBa, Madnoliophita 34 cemeiicTBa. OTnn4aercss Arpo6rocTaHINs-00TAHUYECKUIA call, COACPIKHUT 272 BUIA.
Bo3spacr napkoB Haxoaurcs B npeaenax 40-80 sner. KagecTBenHoe cocTostHne TpeOyeT KOHCTPYKTHBHOTO ITOXOMA.

Kniouesvie cnosa: oenopodropa, maxcoHoMuueckuil aHaius, 30UQuUKamopul.
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AnHoTamusi. V3ydeHbl peakinu GTopupoBaHus apoMaTHYECKUX KapOOHOBBIX KHCIOT aMHHOTpUDTOPCYIb(pypaHamMu, COAEPKAIIH-
MH Tep(TOPaNIKOKCUIIbHBIE TPYNIHUPOBKH. [I0Ka3aHO, YTO B MATKUX YCIOBHSAX apOMaTHYECKHE KapOOHOBBIE KUCIOTHI C BBIXOJAMH,
OIM3KMMH K KOJIMYECTBEHHBIM, IPEBPAILAOTCS BO (TOPAHTUAPHIbI, KOTOPHIE MPU 60jiee BHICOKOH TeMIepaType ¢ BHICOKHIMH BBIXO-
JTaMU [IPEBPAIalOTCs B COOTBETCTBYOMINE OEH30TPUPTOPHUIBL.

Knrwuesvie cnosa: xapboHo8ble KUCIOMbL, AMUHOMPUDMOPCYTbDYPaHbL, OEH30UNDMOPUIbL, OEH30MPUGMOPUODL.

Beenenue. [uankunamunorpudropuast cepsl (DAST) ABTOpBI paboTHI [3] MOKa3aaH, YTO YCTOWYHBOCTH -
SIBJISIFOTCSL  XOPOLIMMH (D TOPUPYIOIIMMH areHTaMH Juisi  ajJKHJIaMUHOTPU(TOPCYNb(hYypa-HOB MOKHO 3HAUUTEIBHO
3aMeHbl Ha (TOP TWAPOKCHIBHOW TPYMIBI B CIIUPTAaX, a  yBEJIHYHUTh, €CJIM Yy aToMa a30Ta IOMECTUTb OOBbEMHBIC
TaKke KapOOHMWIBHOTO KHCIOPOJa B alIbICTUAAX U KETO-  3aMECTUTENH, KOTOPbIE SKPaHUPYIOT SF3-rpynnupoBKy U
Hax [1]. OmHaKo, UCTIONB3yeMBIE 10 HACTOAIIETO BpeMe-  3aTPyJHSIOT PEaknud JUCHPONOPIMOHHUpPOBaHU. MMu
HU JHAIKWIAMHHOTPU(TOPCYIbGYpaHbl, COmepXka-Iue  ObUT CHHTE3UPOBaH OHC-(2-METOKCHATHI) aMUHOTpPHU-
STUIbHBIE WIK MOPQOJIMHOBBIA 3amecTuTenu y aroma  dropeynbdypan (Deoxo-Fluor pearent), koTopsiii oka-
a30Ta, pa3ylararoTcs IpH JOBOJIBHO HU3KUX TeMIlepaTrypax  3ajcs Oosee TepMHUYecKH ycToWunBbeIM, yeM DAST u ero
(oxomo 90°C). Ilpu 3ToM BbLIENsieTcs Oonbioe Kosmue- — ananord (Cxema 2).
CTBO TOKCHYHOI'O I'a3a M TEIUIOBOM >Hepruu. Bce 510 He

MO3BOJISIET MPOBOJAUTH Peakiuu (TOpUpOBaHHs NpU 0O- H,C

Jiee BBICOKHMX TeMIeparypax, T. K. JIHAJIKWJIAMUHO- N—SF O-ChHs
TpudTOpCYIBPYpaHbl pacHagarTcs co B3pbIBOM. [103T0- 3 O-CH
MY HCIIOJIb30BaHHE WX B MPOMBIIUICHHOCTH OTPaHUUYEHO. Hzc\CHz/ 3
Kparkuii 0030p myOuaukanmii mo Teme. B pabote Cxema 2. Deoxo-Fluor pearent
MugantoHa [2] moka3aHo, 4TO pacHaj AUAJIKUIAMHHO-
TpudTOPCYIHPYPAHOB TPOUCXOAUT B PE3YIBTATE MEXK- Henabr ucciaenoBanus. llenp Hacrosmieid paboOThl —

MOJIEKYJISIPHOTO IucHponopuuoHupoBanus. Ilpu sTomM  H3ydeHHE peakiuii GTOpUpOBaHMS ApPOMATUUYCCKUX Kap-
o0pasyeTcss OONBLIOE KONMYECTBO Ta3000pasHBIX IPO-  OOHOBEIX KHCIIOT aMHHOTPHGTOPCYIb(pypaHaMHU — aHANO-

JIyKTOB ¥ ITPOIyKTOB ocMosieHus (Cxema 1). ramu Deoxo-Fluor pearenTa, comepxammmu y atoma
a30Ta 3IICKTPOHOAKIENTOPHBIE IIEHTA(PTOPITOKCHITHIIb-

R F /F R F R HBIE TPYIIIIEL
R—N—;S_F R—N-S—N—-R + SF, Pesynbrarsl W X obcyxaenne. Takue amamoru De-
R—N—S A . £ 0x0-Fluor pearenra OBUIM CHHTE3MPOBAHEI HAMHU U3 BTO-
K & OF PHYHBIX aMHHOB, COIEPKAIIUX MEHTa(TOPITOKCHITHIIb-

Hyto Tpynny (la-1c), ommcanHHBIX Hamu B pabote [4]
Cxema 1. MexmorekynspHoe aucrnpomnopimonuposanue DAST (Cxema 3).

F5C?'O_CH2_C'\*2 SF, , (C,Hs)sN F5C2—O—CH2—CI\-|2

NH > N—SF,
/
la—1lc R C,Hs;OC;Hs

R = -CHj, (a), ~C,Hs (b), -CH,~CH,~O-C,F; (c)

2a-2c¢
Cxema 3. [Tomyaenue TpudropcynbhypaHoB

MbI nokasanu, 4TO yBEJIMYEHHUE aKLENTOPHOCTH 3aMe- ITpu nossieHHbIX TeMneparypax DAST u Deoxo-
CTUTENS Y aTOMa a30Ta MPHUBOIKT K MOBBINICHUIO TepMH-  FIUOr peareHT WMeEOT B3pBIBOOOPA3HBIH TePMHUYCCKHUIA
YEeCKOW CTaOMILHOCTH aMUHOTPH(TOPCYIbQYpaHOB. ITO  3(GQEKT pa3IoKeHHs B Y3KOM HHTEpBaJE TEeMIeparyp
MOTJIO TPHBECTH K YMEHBIICHHIO MX peakuuoHHo# crmo-  165°C (mms DAST) u 175°C (ans Deoxo-Fluor pearenra),
cobHoctd. OpHAKO OKa3aloCh, YTO BCE MOJYYEHHBIE B TO BPEMsS KaK TEPMHUYECKOE PA3JIOKEHHE IOTy4YEHHBIX
Cynb(ypaHsl, coaep)Kallue MNeHTAQTOPITOKCHIPYINBI, HaMH CYIb(QypaHOB (2a-2C) NPOMCXOIUT MOCTEIEHHO B
SIBJISFOTCS. XOPOLIMMHU (PTOPUPYIOIIUMH areHTamu [5,6]. Oosee mMpokoM wHHTepBaie Ttemmeparyp 150-190°C.

Temmeparypsl pas3ioXeHHs Takux CyibpypanoB (2a-  CrenoBarenbHo, cyiab(ypadsl (2a-2C) He SBISIOTCS
2¢) cocrapisitor 150-160°C, a TEmIOTHI WX Pa3lOKEHUSI  B3PHIBOOMACHBIMU PEAreHTAMH, YTO IMO3BOJISIET HCIOIb-
3HAUUTEJIbHO HMXKE, YeM TeIUIoThl pasnoxkenuss DAST u  30Barh ux Kak B JIaDOpaTOpHO#l MpakTUKE, Tak U B IIPO-
pearenrta Deoxo-Fluor. MBIIUTEHHOCTH [5,6].
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TepMmuueckuii aHamu3 pasiaoKeHHs MOJTYYCHHBIX aMH-
HOTpUQTOPCYNb(YPaHOB NPOBOAWIICS IO Clienylouen
Mmeronuke. OOpaszenr aMmuHOTpU(TOPCYIb(YpaHa BBLIEP-
xuBanyu npu 100°C B TeueHne 1 MUHyTHI, 3aTeM Harpena-
au ot 100°C no 215°C co ckopOCThIO HOBBIIICHUS TEM-
nepatypsl 10°C/mMuH. Beigensiomascs mpu pas3iiosKeHHH
BELLECTB 3HEPTUs u3Mepsiiach B Jx Ha 1 r BemecTsa.

PesynbraTel 3KClIeprIMEHTa TpUBeNeHBl B Tabmmme 1.
Jnsa momyuenus cynbhypaHoB (2a-2C) BTOPUYHBIE aMUHEI
BBOAWJIM BO B3aMMOJEHCTBHE C YeTHIpeX(PTOpUCTOl ce-
poii ipu —80°C mocTeNeHHBIM MpHOaBIeHUEM 3()HUPHOTO
pacTBopa aMHHa K pacTBOPY YETHIPeX(TOPUCTOH cephl B
s¢upe B IPUCYTCTBUU TPUITHIAMHHA.

Ta6muma 1. TemnoTs! pa3noskeHust aMHHOTpH(TOPCYIb(Ypa-

HOB
R,
Rz_ N-SF3

CoenuHeHMe R! R? Jhx/r
(DAST) CH3CH2>— CH3CH2>— 1539

Deoxo-Fluor| CH30OCH2CH2— CH30CH2CH»— 808

2a CF3CF20CH.CH>— CHs— 645

2b CF3CF20OCH2CH2>— CH3CH>— 522

2C CF3CF20CH2CH>— | CF3CF2OCH2CH- | 342

[Mocne otnenenus runpodropuia TPUITHIAMUHA H OT-
TOHKH 3(¢upa, MosydeHHble TpUQTOpCYIbpypaHsl nepe-
TOHAIU B BaKyyMme. BBIXOXBI, TeMIepaTypbl KHIICHU,
JIaHHBIE 3JIEMEHTHOTO aHau3a u crnektpos AMP °F mpu-
BeJeHbI B Ta0uIe 2.

Ta6muua 2. Beixo/ipl, pu3nueckre CBOWCTBA U JAHHBIC aHAIN3a aMUHOTPH(TOPMETHUIICYIb(YpaHOB

CHZZIII/II: BI’IOZOH’ tKHprfr’;?MM H?%ZHO (1]? gg;;; BH(;P’ICOZeHO Crexrpst SIMP °F (8, m.1., CDCls)
2a 70 | 77-79/20 | 1122 |CsHiFeNOS| 11,40 *298%921;(52;: ggg;g%g;‘éz(f sCFZ)S)
2b 50 | 90-92/20 | 1067 |CsHeFsNOS| 10,86 *2%?1914:((12;: g%’ggjg;iz(f SCF':;)
e | [ | s [ D g O

Panee Obu10 M3y4eHO (TOpUpYyIOLIEe NeHCTBHE aMUHO-
TpudTOPCYIBPYPAHOB, COACPKAIIUX MECHTA(DTOPITOKCH-
STWIBHBIE TPYNIHPOBKH, B pPEAKUHUIX C OEH3MIOBBIM
CIHPTOM, I eHUI-KapOHHOIIOM, napa-
(GbTOpOeH3AIBCTHIOM U LHUKJIOrekcanosoMm [5]. drtopu-
poBaHue OEH3H-JIOBOTO CIIUPTA MPU KOMHATHON TeMIIepa-
Type B PacTBOPE XJIOPUCTOTO METHJICHA MPUBOAUT K OCH-
3WIGTOPHIY € KOJNYSCTBEHHBIM BBIXOIOM, a 3aMELICHH-
eM KapOOHWIBHOHM rpymnmbel B n-(prop-OeH3anpaeruae c
BeIXO#OM 85% momywarotr n-ropoerzansdropun. [pn
9TOM ONHCAaH TOJBbKO OJUH INPHMEp MNpEeBpaIleHHs Kap-
OOKCHJIBHOW IpyIbI B TPUGTOPMETHIBHYIO IIPU B3aUMO-
neiictBun OenzoitHol kucinoTel ¢ DAST B npucyrcTBun

0 F R o R
IRV I .
C O C-0=S—N | —> X C-F + N—S=0
S

F
R = -CH,CH,0C,F;, X

NaF ¢ obpaszoBanuem 6enzotpudTopuaa [7]. Kpome Toro,
MOCTIeTHUM TaKkKe MOJIy4eH NPH B3aMMOJAEHCTBUU OEH30-
ungropuna ¢ Deoxo-Fluor pearenrom [3].

MBpbI U3y4HIIM peakuuu GTOPUPOBAHHS APOMATHUECKHX
KapOOHOBBIX KHCJIOT N,N-6wuc(2-
MIeHTa(Q TOPITOKCHITII)aMHHOTPUPTOPCYITBDypa-HOM
(2c). Ilpu B3amMomeHCTBUHA aMHUHOTPUPTOP-CYIbPypaHa
(2¢) ¢ apomaTtH4eckUMHU KapOOHO-BEIMH KHCJIOTaMH B
MSTKHX YCIIOBHSX B PAcTBOPE XJIOPHCTOIO METHIICHA C
BBICOKHMH BBIXOAaMH O0Opa3yIOTCsl COOTBETCTBYIOLINE
¢ropanrunpuasl (Cxema 4). YcnoBust (ropupoBaHUs
KUCJIOT U (PU3MYECKHE KOHCTaHThl (PTOPaHTUAPHIOB IPH-
BeZIeHBI B Tabimie 3.

F

= -H, -CHj, -OCH,, -CF,, -Cl, -F, -NO,

Cxema 4. [Tonyuenne GpTopaHruapuIoB OCH30HHBIX KHCIOT

Tabauna 3. Beixon u cBoiicTBa propaHrHIPUIOB

HWcxonnas kucnora ®dropaHruIpUI Bexon t KHH’OC[/éviM pr-et.
benzoiinas CeHsCOF 96 155-156
4-Metunben3oiinas 4-CH3-CsHsCOF 90 135 (150 mm)
4-MerokcubeH30iHas 4-CHs3-0O-CsHsCOF 89 165 (150 mm)
4-Xnopben3oiiHas 4-Cl-CsHsCOF 93 150 (150 mm)
4-Dropbensoitnas 4-F-CeHsCOF 96 110 (42 mm)
4-HutpoGen3oiinas 4-NO2-C¢HsCOF 99 144-146*
4-Tpudropmerun-6ensoiinas |  4-CF3-CsHsCOF 98 104-105 (150 mm)

* TeMmepaTypa IUIaBICHUS

[Tomyuennsie GpropaHTHAPUABI OCH30HHON KHUCIOTHI U
e€ MPOM3BOJHBIX Jjajiee BBOAWINCH B PEAKINIO (hTOPHPO-
BaHUS C aMHUHOTpUGTOp-cynsdpypanoM (2c) B Oomee
XKeCTKHUX ycioBusx. [Ipu 3Tom ¢Topanruapuasl 6eH30I1-
KapOOHOBBIX KHCIJIOT C XOPOIIMMH BBIXOJaMHU IpeBpamia-

46

I0TCSI B COOTBETCTBYIOLIHME TPUPTOPMETHIIHHBIC MPOU3-
BozaHbIe (Cxema 5). YcnoBust propupoBanus QTopaHTHA-
PHIOB M KOHCTaHThl OEH30TPU(TOPHU-IIOB NPHUBEACHBI B
tabnure 4.
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F F F R F R F
s | N | / | \ |
X C=0 — | X C—0-S—N —» X C-F + N—S=0
F R _gr | \ 1 /
N, F ,F) R F R
F+S—N

R = -CH,CH,0C,F;, X = -H, -CH,, -OCH,, -CF, -CI, -F, -NO,

Cxema 5. [Tomyuenue 6eH30TpudTOPHIOB

Ta6auna 4. Beixon u cBolicTBa 6eH30TPUPTOPHIOB

HUcxonnblit propan- | Bensorpudropun (Beixon,| t kum,°C/mMm
THAPHUIT % pr.cr. [9]
CsHsCOF CsHsCF3 73 103
4-CH3-CsHsCOF 4-CH3-CsHsCF3 69 130
4-CH3-0O-CeHsCOF | 4-CH3-O-CsHsCFs | 58 170
4-Cl-CsHsCOF 4-Cl-CsHsCF3 71 138
4-F-CeHsCOF 4-F-CeHsCF3 85 102
4-NO2-CeHsCOF 4-NO2-CeHsCF3 90 75-76
4-CF3-CeHsCOF 4-CF3-CeHsCF3 88 113-115

BoiBoabl. Takum 00pa3oM, CHHTE3WpOBaHHBIC HaMH
aMHHOTPU(TOPCYNb(DypaHsbl, coJieprKaniye TICHTa-
(TOPITOKCHATHIIbHBIC TPYIIIUPOBKH, SBISIOTCS XOPOIIH-
MH (QTOPHUPYIOUIMMHU areHTaMu JUIS TPEBpALICHUs Kap-
OOKCHIIBHON TPYIITB B TPU(PTOPMETHIIBHYIO.

DKcnepuMenTaiabHas 9acth. Criektpel SIMP 'H u 1°F
3anmcanbl Ha cnektpomerpe Varian VXR-300 (pabouas
gacrora 300 MI', BHyTpeHHHe cTaHzaptel — TMC u
Tpuxaopdropmeran). TpUITHIAMUH OYMIIAIH IIEPETOH-
kot Hax KOH. JIuaTunoBelil 3¢up neperoHsui Hajx TeT-
paruIpoaTrOMUHATOM JIUTHSI.

Cunmes amunompugmopcynvgypanos

B tpexropnyio komOy, MPOKaJICHHYIO B TOKE CYXOTO
aprona, noMematot 5 T (0,036 Moxnp) TpudTHIaMHuHA U 90
M1 6€3BOIHOTO AMATHIIIOBOTO Adupa. Oxnaxmarot xo —80
°C u xoHneHCcHPYIOT 6 T (0,06 MOTB) YeTHIpeXPTOPUCTOI
cepel. [lomnepxusas temmeparypy —70+80°C, mobGasis-
1oT B TedeHue 30 munyT pactBop 0,015 Moib MCXOTHOTO
BTOPUYHOTO aMUHa B 25 mu1 6e3BojiHOTO ddupa. Yepes 1,5
gaca TeMIlepaTypy MOCTeleHHO moaHumaroT go —10°C.
Jna ynaneHus w30BITOYHOM dYETHIPEPTOPUCTOI Cephl
4yepe3 PEeakLHOHHYI0 CMeCh IPOAYBAaIOT CYXOW aproH,
noaHuMas temreparypy no 15-20°C. IlepememuBaior 3
9 Ipu KOMHATHOHM Temreparype. D(QUpHBIA pacTBOp OT-
(GUIBTPOBBIBAIOT OT OCaaKa rMAPO(TOPHAA TPUITHIAMU-
Ha, YIAAJSIOT 3()Up ¥ MEPETOHSIOT B BaKyyMe.

N-(Memun)-N-(2-nenmagpmopsmoxcusmun) amuro-
mpugmopcynvpypan (2a)

Beixox 3 r (70%); T. kun. 78-80°C /20 mMm pr.crT.
Cnektp SIMP *°F (8, m.1., CDCls, CFCl3): — 86,57 (c, 3F,
CF3), — 90,94 (c, 2F, CF»), 58,65 (n, 2F, SF3), 28,11 (1,
1F°, SF3).

N-(Omun)-N-(2-nenmagpmopsmoxcusmun) amumo-
mpugmopcynvghypan (2b)

Bexon (70%); 1. xum. 88-90°C /20 mm pr.ct. CriekTp
SIMP °F (3, m.n1., CDCls, CFCl3): — 86,57 (c, 3F, CFs), —
90,91 (c, 2F, CF»), 58,48 (m, 2F*, SF3), 28,11 (1, 1F°, SF3).

N,N-6uc(2-nenmagpmopsmoxcusmun) amurompu-
@mopcyrogypan (2¢)

Beixon (75%); 1. xum. 40-42°C /0,01 mm pr.ct. CriekTp
SIMP F (8, m.1., CDCl;, CFCl3): — 88,67 (¢, 3F, CF3), —
91,72 (c, 2F, CFy), 58,40 (m, 2F?, SF3), 27,70 (1, 1F°, SF3).

Honyuenue pmopaneudpudos 6eH301-kapOOHO8bIX
Kuciom

PactBop kxapOoHOBOI# KuciaOTH (20 MMOIIB) B XJIOpH-
crom MmetmwieHe (10,0 M) nOOaBISAIOT K aMHHOTPHUQOP-
cynpdypany (2¢) (22 mmons) B npucyrcteun NaF u me-
peMemuBaroT 16 4 mpu KoMHaTHOM TeMmeparype. [locne
3aBEpPIUICHHUS PEakIHWH OT PEAKIMOHHOM CMECH OT(MIb-
TPOBBIBAIOT THAPOPTOPH HATPHS, OTTOHSIIOT XJIOPUCTHIN
MeTmineH. OTopaHruAPUIB BRIACIAIOT GuibTpanueil nim
(paKIMOHHOW MEPEroHKOW. YCJIOBUS PEaKIMh U CBOW-
CTBa MOJYYEHHBIX ()TOPAHTHPUIOB MPHUBEAEHBI B TaOIN-
e 3.

Tonyuenue mpugpmopmemunbHuIX NPOUIEOOHBIX

®dTopanruapua kap6oHoBoi kucaotsl (10 MMoIb), MO-
JIy4E€HHBIH 0 BBIIIEONMCAHHOW METOJMKE, JOOABIAIOT K
amuHOTpUPTOp-cynbdypany (2¢) (20 MMoInb), KOTOPBI
HaxXOJWTCS B KBapLEBOH Kojbe, 3aTeM peaKIHOHHYIO
cMmech HarpeBaroT 0 120-130 °C u BeigepkuBaioT 4 gaca
IIpu 3TOM TemrepaType. PeakMoHHyI0 cMech OXJiax/a-
10T, BBUIMBAIOT B HACBILIEHHBII pacTBOp rHApokapOoHaTa
HATpH U Tociie mpekpameHus Beraenenns CO, nomyyeH-
HYIO CMECh DKCTParupyroT XJIOPUCTBIM METHJIEHOM (TpH
pasza mo 15 mui), cymar cynbparoMm HaTpus, GUIABTPYIOT U
ynapuBaroT B Bakyyme. [lonyueHHble TpudTOpMETHIIBHBIE
MIPOU3BOJHBIE MEPETOHSIOT. YCIOBUSA pPEaKIUU U CBOM-
CTBa TIOJIyYEHHBIX OCH30TPU(TOPHUAOB TIPUBEICHBI B
tabnure 4.
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Fluorination of aromatic carboxylic acids with trifluorosulfuranes containing pentafluoroethoxy groups

I. 1. Gaidargy, L. A. Motnyak, B. V. Kunshenko

Abstract. The reactions of fluorination of aromatic carboxylic acids with aminotrifluorosulfuranes containing perfluoroalkoxy

groups have been studied. It is shown that, under mild conditions,

aromatic carboxylic acids with yields close to quantitative are

converted to fluorides, which at higher temperatures are converted to corresponding benzotrifluorides with high yields.

Keywords: carboxylic acids, aminotrifluorosulfurans, benzoyl flu
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orides, benzotrifluorides.
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ECOLOGY

HInsixu onTuMi3anlii eKoJIOTiYHOr0 CTAHY MiCHbKHMX HACAIKEHb

0. O.T'o010008Ba, H. €. Tenerina, H. B. ToJsicTaaikoBa
https://doi.org/10.31174/SEND-NT2018-157VI17-12

XapkiBchKUH HarioHabHUI yHiBepenteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina
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AHoTauis. B crarTi BUBYaeThCs MiABUIICHHS CTIMKOCTI MICBKHX 3€JIEHHX HACA/DKEHb IIIIXOM 3aCTOCYBAHHS iHHOBAILIMHUX KPEMHIEBMIC-
HHX KOHIIeHTpaTiB. [Toka3aHo, 1110 IBOpa30Be JIMCTKOBE MiDKUBJICHHS CIPUSIIO ONTHMI3ALi a30THOTO, pocdOopHOro Ta KaliiHOrO peXKUMIB.
JloBeneHuit 1eToKC-epeKT: 3HUKEHHST BMICTY CBHHITIO B TUCTI Aésculus Hippocdstanum L. cranoBmio 63,01 %, kaamito — 27,78%. B mucti
Tilia Cordata Mill. Bmict cBuHIItO 3HIKYETBCS Ha 53,66 %, Kaamiro Ha 20%.

Knrouosi cnoea: kpemmiego-kaniline niOdCUBNEHHS, 8aXCKI Memanu, 0emokc-eqghexm, micoki Hacaoxcenns, Aésculus Hippocdstanum L.,

Tilia Cordata Mill., 6iozcenni enemenmu.

Beryn. MoXITHBOCTI O3€JIeHEHHSI CKIIQAl0Th BEIUKHHA pe-
3epB Y BIOCKOHAJICHHI MICHKOTO CEpeOBHINA, MiATPHUMKH il
CTaOUTLHOCTI. PO3BUTOK BETMKHX MICT TEPEKOHJIMBO CBill-
YHUTH TIPO T€, 10 0arato 3 Cy4acHUX BUIB MiSUTBHOCTI JIIO-
JIMHA HE BINNOBIAAIOTH IWISIM 30epekeHHS CHPUSTIUBHX
YMOB JUIsI IIPUPOHOTO OTOYEHHS, B TOMY YHUCII [Tl 3€JIeHHUX
Haca/ukeHb [4, 5, 6]. AKTyaJipHHUM € MOmIyK e)eKTHBHHX,
ayie Oe3MeYHMX JUI MEIIKAHIIB HACCICHHUX IyHKTIB arpoe-
KOJIOTIYHUX NMPHUHOMIB Mi/IBUIIEHHS CTIMKOCTI MICBKHX 3€-
JIEHUX Haca/pKEeHb JI0 HECHPHUSTIMBHX (DaKTOPIB MICHKOTO
CepeIOBHIIA Ta MOXJIMBICTD iX PEryIApPHOTO 3aCTOCYBaHHSI.
JlocmimkeHHST TIPOBITHUX CBITOBHX BYCHHWX OCTaHHIX POKIB
MIKPECIIOIOTh  HA3BUYANHHY BaXIIMBICTH KPEMHIEBOTO
JKUBJICHHSA POCIMH B ()OPMYyBaHHI CTIHKOCTI POCIMH MO
Oiotmuanx Ta abioTmuHmx crpeciB [3, 7, 10]. B VYkpaini
HAaYKOBO-BUPOOHWIOI0 KoMmaHiero «KBampaT» BUPOOISIETH-
cs iHHOBamiiHMK Tpernapart «KBaHTyM-AKBacHI», SKHMA
Mictuts 8-10% xamito ta 20% KpemHiro, a Takox 1% rymi-
HOBHX PEUOBHH JUISl OKPAIIEHHS 3aCBOEHHSI 1 IPOHUKHEH-
Hi1. «KBaHTyM-AKBaciD) (KpEMHIE€BO-KaJIIHUI KOHIIGHTpAT
NPOTH OIOTMYHMX Ta ablOTUYHMX CTPECiB) — TOOPUBO 3 BMi-
CTOM KPEMHIiI0, OCHOBHA (DYHKIIisl SIKOTO TOCHJICHHS 1 MiAT-
pHMKa POCJIMH Y CTPECOBUX yMOBax [2].

MeTa po0OOTH: BU3HAYUTH IIUISIXU ONTHUMI3AIl] €KOJIOTiY-
HOT'O CTaHy MICHKUX HacaJPKeHb (Ha MPUKIaJl ypoocucTeMu
M. XapKoBa).

O0’€KT DOCTIIKEHHA: MICHKI aJleiiHl HacaDKEHHS Kalll-
tany (Aésculus Hippocastanum L.) ta mumu (Tilia Cordata
Mill.).

3aBaaHHA:

- HagaTH arpoeKOJIOTIYHY OINHKY Jii KpPEeMHIEBO-
KaJIIfHOTO JICTKOBOTO Mi/DKUBJICHHS Ha BMICT OlOreHHHX
€JIEMEHTIB B JIUCTI KaIlITaHy Ta JIUIIY,

- BU3HAYUTH JIETOKC-€(EKT B JIMCTI Ta KBiTax Oaratopiu-
HHX JIEPEBHHUX HACADKEHHSX JIMIH Ta KaIlTaHy MPH JUCTKO-
BOMY KPEMHIEBO-KAIIHHOMY ITiKUBJICHHI.

Marepianu i Meroau. /I BUBYCHHS €(heKTHBHOCTI 3a-
CTOCYBaHHSI KPEMHI€BO-KaJi{HOTO JINCTKOBOTO ITiIKUBIICH-
HSI Ha HaJIXO/DKEHHSI €JIEMEHTIB MiHEPAJILHOTO JKMBJICHHS Ta
JIETOKC-JI{ B 3€JI€HNX HACa/DKEHHSX KAIUTaHy i JIMITK HaMH
OyJ10 MPOBEJIEHO PsiJl BIACHHUX MNOJIBOBUX Ta JIAOOPATOPHUX
nociimpkenb Ha npotssi 2015-2017 pp. HocmimwkeHHs npo-
BOAWJIM HA 3€JEHNMX AICHHNX HACAIPKEHHSIX HHU3BKOPOCIHX
(hopM KarmTaHy Ta JIMITH BHCOTOIO JI0 4 M, PO3TAIllOBaHUX Ha
TepuTopii XapKiBChKOTO HAIIOHAILHOTO arpapHoro yHiBep-
cutety iM. B. B. JlokyuaeBa. 3aCBOEHHSI KPEMHIIO KOpEHe-
BOIO CHCTEMOIO POCIIHH CKIIaJae MakcumyM 1-5% Bin HasB-
HOI KUJIBKOCTI JOCTYIHUX (OpM Y IpyHTOBOMY po3uuHi. [Ipu
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OOTIPUCKYBaHHI BETETYIOUMX POCIMH BOJHHM DPO3YHHOM
KpEMHito, piBeHb Horo normmHaHHs JHcTAM nocsirae 30-40%
[3, 10]. Tomy arpomnpmifoMOM HAIIIOTO BUOOPY CTAJIE JIHCT-
KOBE ITi/UKUBJICHHS HACA/DKEHb JIMIH 1 KaIlTaHy, SIKE IPOBO-
i 0,5% po34nHOM Mpenapary CTaHZAPTHHM OOIPHCKY-
BaHHAM Y BedipHii gac. [IpoBoanmm aBi 00poOkw. Ilepmra 3
Hux Oya mpoBeneHa y (a3i moyaTKy UBITIHHSA 1 KallTaHy
Ta y asi popmyBaHHs MOBHOTO JHCTs JUIH. [[pyra mpoBo-
Junacst micnst nepmoi y ¢asi popmyBaHHS OyTOHIB KBITiB
vy Ta y (asi HOBHOTO IBITIHHA Kamrany. [licas npose-
JIeHHS Ipyrol 0OpoOKH 1O poKax HANPHKIHII YepBHS Ta Ha
ToYaTKy JIMIHs Oysu BiaiOpaHi 3pasku jmctsi. Jpyruii Bin-
Oip JHMCTS IO POKaX JNOCITIIKEHb BiIOYBCS HAIPHKIHLI Yep-
BHS, Ha TIOYATKy CEprHA. AHali3 IPOBOJWBCS HAa BMICT
NPK, BaXxknx MeTalliB B aHANITHYHINA JabopaTopii y BimIii
arpoximii HHIT IT'A imeni O. H. CokomoBchKoTO.

PesysnbTaTn Ta ix obroBopennsi. PesymbraTH mocmi-
JUKCHHS BMICTY €JIGMCHTIB JKHMBJICHHS B JIHCTI OOPOOIICHIX
nepeB KamraHy 3a 2015-2017 pp. mpencrapieHi B TaOIHIA
1

3a 3 pokH JOCHKEHb CEepelHill BMICT a30Ty NpH Iep-
oMYy BiIOOpi 3a PaxyHOK Ii/DKMBJICHHS ITiJJBUILMBCS Ha
0,19%, npu npyromy — Ha 0,13%. Cepenniii BMicT ochopy
npH nepiiomy Bigoopi migsuinuecs Ha 0,04%, npu qpyromy
— Ha 0,11%. CepenHiii BMICT KaJiilo IIpH MepIIOMY Binoopi
CKyamaB B HeoOpoOieHomy nucti 0,93% 1 migBUIIMBCA B
06pobneHoMy nmcTi KamTtaHy 10 1,07%. Buict kanito 30i-
JIBIIMBCS B 3pa3Kax JIMCTS Apyroro Binbopy Ha 0, 24%. Lle
O4iKyBaHO, TOMY 10 100pHuBO MicTHTh 10% Kartiro.

Tabéauus 1. — Bmict NPK y noiTpsio-cyxiit maci mactst Aesculus
hippocastanum L., %, 2015-2017 pp.

N P K
2015 | 2016 | 2017 | 2015 | 2016 [ 2017 [ 2015 [ 2016 | 2017
1-i1 BinGip
1164148 [ 13 [030[046] 04 [057[1,50 0,72
2*[192]181[1,25[0,36]048[044[107]140[075
2-1i BinOip
1[188]1,64[115[0,29[0,34]0,34][0,98]0,90 [ 0,63
2 [194]183]13]036]048[047[125][125][0,72

1* - Kontponb; 2*- [TimKuBIeHHS.

Bwumict NPK y noBitpsHO-Ccyxilf Maci JIUCTS TUMIH TIpes-
CTaBJICHUH y TaOmui 2.

B cepenmapomMy 3a TpH POKH JOCIIIKEHb BMICT a30Ty B
3paskax JIMCTS MM 6e3 00po0iTKy ckianas 2,25%, 3 00po-
6iTkoM — 2,45%, T00TO 30iIbIIeHHs cKi1anano 0,2%.

Ha Bmict docdopy B IHCTI JIMITK AOCHIKYBaHUH arpo-
NPUHOM BIUIMHYB IO3WTHBHO, HOrO cepelHiii BMICT TpH

©| O. O. Gololobova, N. E. Telegina, V. V. Tolstyakova 2018
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3acTocyBaHHI arporpuifomy migumuscs Ha 0,08%. Bwmict
Kamito 30utemmBes Ha 0,16% mpu mepmomy BigOopi, Ha
0,17% mpu mpyromy.

Taoauus 2. — Bmict NPK y nositpsiHo-cyxiit maci et Tilia
cordata Mill., %, 2015- 2017 pp.

E N P K

& " 2015 [ 2016 [ 2017 [ 2015 ] 2016 [ 2017 | 2015 | 2016 | 2017
1-i1 Binbip

1*[2441261[198[033]0,37]053]1,26]1,50[1,29

2* | 251[286[209][037 054|057 [132] 18 [141
2-1 Binbip

1[225]274]145[035]039[034[140] 15 [054

2 | 26628 [170][037 /056|041 ]140[174][081

1* — Konrpois; 2*— [TimKuBneHHS.

ToOTO JIHCTKOBE TI/PKUBICHHS KPEMHIEBO-KaTiHHUM
KoHIleHTpaToM «KBaHTYM-AKBacHiI» CHPUSUIO ONTHMIi3arlii
a30THOTO, (hochopHOTOo, KaNiiHOrO >KuBIeHHS. [le mposBu-
JIoCsl B TOMY, L0 OUTHII TPUBAIMIA mepiof] BereTaii 00poo-
JIeHi AaepeBa Oy 3a0e3nedeHi OiOTeHHUMH eJIeMEHTaMH Ha

TOMY piBHi, SIKiif OTpEMaIK iepeBa Oe3 IMiPKUBJICHHS TUTHKH
B TIEPiO/T IIBITIHHA.

HactynHuM 3aBIaHHSM JOCIHIDKCHHS CTalo BHUBUYCHHS
JIETOKC-Zii KPEMHi€BO-KAJIII{HOTO JINCTKOBOTO ITi/KABJICHHS.
Jns 1p0ro MM TPOBOAMIIM JTOCTIHKEHHS BMICTY BajKKHX
meraiis (Zn, Cd, Ni, Co, Fe, Mn, Pb, Cu, Cr) y mucTi st
Ta KaiTaHy. Pe3ynbTaTy aHaiizy BMICTY BaXKKUX METaliB B
JMCTI KamrtaHy Ta jmmd 3a 2015-2017 pp. npezncTaBieHi B
Tabmmugx 3-4.

V3araibHIOIYH JaHi TPUPIYHUX JOCTIPKEHb MU MOJKEMO
KOHCTATyBAaTH, L0 ITiCIIst 0OPOOKH JIMCTS KAIlTaHy 3MEHIIIH-
JIaCh KOHIIGHTpALlisl TAKUX €JIEMEHTIB: MapraHuto 3 71,52 no
51,93 mr/kr, mizi 3 6,18 1o 5,33 mr/kr (auB. Tabn. 3). Kon-
LeHTpamnisi HeOe3MeYHOro CBHHINO 3MEHIIYeThca B 2,71
paziB Ta kaamiro B 1,38 pasu. [IpaktuaHo He 3xiiicHUB BU-
BYAEMHI IPHHOM BIUTMB Ha BMICT IIMHKY Ta HIKEJIO.

KoHnenTpartrist kaaMiro B JIMCTI JINIHA 3MeHIIHIacs B 1,2
pa3u, CBHHIIO B 2,2 pa3u. 3MEHIIYETHCS KOHIICHTPAIIiS:
muHKY 3 23,28 mo 19,11 mr/kr; 3ami3za 3 183,93 mo 157,92
Mr/kr; MaHrany 3 51,82 mo 49,37 mr/kr; xpomy 3 2,97 no
1,68 Mr/kr (1uB. Tadm. 4).

Taéauus 3. — Bmicr BM y ymacri Aesculus hippocastanum L., mr/kr 1. ¢. m., cepere 3a 2015-2017 pp.

Bapiaur | Zn Cd Ni Co Fe Mn Pb Cu Cr
K* 10,32 | 0,18 | 0,99 | 1,25 [150,22| 7152 | 2,73 | 6,18 | 1,56
I* 10,15] 0,13 | 1,06 | 155 [102,27| 51,93 | 1,01 | 533 | 2,29

% mo K | 98,29 | 72,22 |106,88|123,86| 68,08 | 72,61 | 36,99 | 86,24 | 146,79

K* — Kontpois; IT* — ITimkuBieHHs.

30impmiiacst KOHIeHTparis Migi B 1,11 pasu, e MoxxHa
NPHIHATH SIK O3WTUBHHI PE3yNbTaT, OCKUIBKH MiIb Ma€e

OiOTeHHI BIIACTHBOCTI i Oepe ydacTh B JKHBIICHHI POCIHH
(muB. TabOmI. 4).

Ta6auust 4. — Bmict BM y smceri Tilia cordata Mill., Mr/kr 1. ¢. M., cepeare mo pokax, 2015-2017 pp.

Bapianr | Zn Cd Ni Co Fe Mn Pb Cu Cr
K* 2328 | 0,10 | 0,37 | 057 |183,93| 51,82 | 2,46 | 4,89 | 2,97
IT* 19,11 | 0,08 | 048 | 0,84 |157,22| 49,37 | 114 | 544 | 1,68

% mo K | 82,08 | 80,00 |130,18|147,45| 85,48 | 95,28 | 46,34 |111,22| 56,71

K* — Kontpons; [T* — [TimxuBieHHs.

To06T0, BaXXJIMBUM pe3yIbTaTOM HaIIOl pOOOTH CTaJlo BU-
SIBJICHHS JIii KPEMHIEBO-KAJIIITHOTO JIMCTKOBOT'O ITiPKUBJICH-
Hsl 3eJICHUX HACa/PKCHb KAllTaHy Ta JIMIH, SIKE Ja€ CTIMKUNA
JIeTOKC-e()eKT TI0 BiJJHOLISHHIO JI0 CBUHIIO. B 3paskax Juc-
TS IepeB, sKi Oy 0OpoOIIeHi KpeMHI€BO-KaliiHIM KOHIIE-
HTPATOM 3HIDKECHHS BMICTY CBHHIIIO CKJIAANIO UL KallTaHy
63,01 %, mra manm 53,66 %. B aucTi Mnm KOHIEHTpAITis
KaaMiro 3mMeHImmacs Ha 20%, B MHCTI KamtaHy Ha 27,78%.
ToOTO MOXIMBO 3pOOWTH TOTIEpPEHI BHUCHOBOK, IO B
yMoOBax Jociiny Mmaibke 63% i KamrTaHy Ta IpHOIU3HO
54% BMICTY CBUHIIO I JIMIM CKJIAJa€ KOHTAMIHAIIS 3a
PaxyHOK aepajIbHOIO MOTJIMHAHHS IIbOTO EJICMEHTY.

VY POCIMHHHMX OpraHi3Max Uil CBHHIKO XapaKTEPHUM €
aKpOIETAIBHUI PO3MOJIUL: KOpiHHS > credno (imcts). Kan-
Mi#f TOCHTh JIETKO MPOHHUKAE Yepe3 KOPIHHS B JIUCTSL, ¢ e
fioro HakormueHHsi [1]. Pe3ympraté eKCIIEpUMEHTY CBill-
YaTh, 1110 B JOCHIII KOHTaMIHAIA KaJMIEM JINCTS KallTaHa
3a paxyHOK aepajibHOTO TMOTJIMHAHHS CKiaia Omm3bko 28%,
ycTst i — 20%.

Iloka3HUKOM TIOPYIICHHS MPUPOTHOTO CITiBBITHOMICHHS
€JIEMEHTIB B POCITUHI € CTaBJICHHS OiOTCHHHX EJIEMCHTIB JI0

TOKCHYHHX €JIEMCHTIB Ha 3a0pyaHeHux tepuropisx [11]. B
pob6ori Foy et all moka3aHo, Ha3eMHI YaCTHHHU POCIHH HAKO-
NMYYIOTh BEJIMKI KUJTbKOCTI HIKEO 32 PaXxyHOK aepajbHOTO
HOTJIMHAHHS, TIPH 1IbOMY HaJIXO/PKEHHsI 0I0OT€HHOTOo 3aji3a
3HIKY€eThCS [8].

PesysnbraTit HalMX JOCHTI/DKEHb IOKA3yHTb, IO JUIS
JHUCTS KamTaHa BigHomieHHs Fe / Pb Ha koHTpomi 3HA4HO
BYXUe, HiK Tpu oOpoOIi. B cepeaHpOMy 3a TpH POKH JI0-
crmimkeHp ctaBieHHs Fe / Pb ckimamo Ha xoHTpOmi 46, mpu
o6pobui 608; BimHomeHHss Fe / Ni Ha xoHTpomi 165, mpu
00po611i 242; BimHomenns Fe / Cd Ha koHTposi Oymo Ha 1%
BHILIE, HDK mpu 00poOii: 20911 2020 BixnoBiaHO (Tabnuis
5).

ToOTo, /s NMCTS KaliTaHa JNETOKC-e(heKT MPOSIBUBCS B
Takuii crocio: nerokc-eext Pb> nerokc-edext Ni> nerokc-
edexr Cd.

OOpoOka KpeMHHEBO-KaTiiHUM KOHIICHTPATOM JIHCTS
JIMIK TaKOX CIpPUsIa JETOKC-eeKTy, SKHA MpPOSBUBCS B
Takiil mociioBHOCTI: neTokc-edext Pb> nerokc-edpexr Cd
(Tabnmrs 6).

Ta6uauust 5. — CriiBBiAHOIICHHSI 3aJTi3a Ta TOKCHYHKX eneMenTiB B sicti Aesculus hippocastanum L.

Fe/Me 08.07.2915 . 22.07.2917 . 02.07.2917 '
Konrpons | ITymxinennst | Konrpons | [Typkisnenns | Konrtpons | ITipkiBaeHHs
Fe/Pb 72 1027 33 726 34 71
Fe/Ni 71 82 143 564 280 81
Fe/Cd 569 1141 1892 2310 3813 2758
Fe/Cr 301 89 43 43 146 50
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Ta6auus 6. — CriiBBiIHOIIEHHS 3a1i3a Ta TOKCUYHUX eneMenTiB B ymcTi Tilia cordata Mill.

Fe/Me 08.07.2Q15 . 22.07.20;].7 . 02.07.2Q17 .
Konrponpb | [Timkinenns | Konrpoap | Ilimpkisennst | Konrtpoas | ITimkiBaeHHs
Fe/Pb 46 82 45 155 56 372
Fe/Ni 151 162 3519 665 761 324
Fe/Cd 4087 7729 2199 3401 2926 2160
Fe/Cr 198 207 39 52 50 104

Takum 9rHOM, HaIi TOCHimKeHHs npotsrom 2015-2017
Pp. TIOKa3aJIH, IO JUIS JIMCTSI JIUIH, TaK 1 JUIs JTUCTS KallTaHa
00poOKa KpEeMHHEBO-KaJifHUM KOHIIGHTPATOM  CIIpHsIIA
TIPOSIBY CTIHKOTO JIETOKC-€(EKTY MO0 CBHUHIIIO, TIPH IHOMY
JIETOKC-€(EKT IS JIUCTA KallTaHa POSBHUBCS 3HAYHO CHIIb-
Hime. OtpumaHuii epeKT MOKHA TIOSCHUTH  PI3HOIO
37IaTHICTIO POCIIMH 3aCBOIOBATH 1ei 010(UTbHHUI EJIEMEHT.

KpeMmHiii B JMCTI BiIKIANAETBCS Y BUIVISAI MIKPOMETPO-
BOTO mIapy Oe3rnocepesHbo Ml TOHKUM LI1apoM KYTHKYIIH,
YTBOPIOIOYM TIOJBIHHUN KYTHUKYJISIPHOTO-KpPEMHI€BUH 3a-
XUCHHH IIap Ha MOBEpXHIi JIKCT. L[i HaKonmMYeHHsT KpeMHito
3aXWINAOTh POCIMHAM Bix nii abioTHyHHMX 1 OlOTHYHHX
crpecis [9].

BucHoBku. IlormHaHHS KpeMHIIO JTUCTSAM TIPH OOTIpHC-
KyBaHHI iX KPEMHI€BMICHUMH pO3YHHAMH € €()EKTHBHUM
arpo3axo/IoM ITiABUIICHHS BMICTY KPEMHIIO B JIFICTi POCIIHH.
AJe KUTBKICHO BiH TPOSIBIISIETHCS MO-Pi3HOMY, TaK SIK IOT-
JIMHAHHS [BOTO ENIEMEeHTa i, OTKe, AEeTOKC-e(peKT, Ha HaIl
TIOTJIS1/1, KOPECTIOHJTYE 3 SIKICTIO MPUPOJIHOTO «CHIIIKOHOBOTO
TOKPUTTSD JIUCTA. JIMCTS Uy OLTBII IIUTHHI, MIiIHI, MOYKHA
TIPUITYCTUTH, IO BOHM MPUPOAHO Kpalle 3axHILeHi Bij
30BHIIHIX BIUIMBIB, HDK JIMCTA KalllTaHa. Tomy, JETOKC-
eeKT Ha MPUPOAHO MEHIII 3aXUILEHUX, 3 MEHIII BUPKEHHM
«CHJIIKOHOBMM TIOKPHUTTSIM» JINCTI KallTaHa MpOSIBUBCS
3HAYHO CHJIBHIIIE.
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Abstract. The paper studies the sustainability of urban green plantations through the use of innovative silicon-containing concentrates. It was
shown that two-fold Si-K foliar top-dressing contributed to the optimization of nitrogen, phosphorus and potassium regimes. The resulted
detox effect: the reduction of lead content in the leaves of Aésculus Hippocatanum L. was 63.01%, cadmium — 27.78%. In the leaves of Tilia
Cordata Mill. the lead content is reduced by 53.66%, cadmium by 20%.

Keywords: silicic-potash top-dressing, heavy metals, detox effect, urban plantations, Aésculus Hippocdstanum L., Tilia Cordata Mill., nu-
trient elements.

Iy TH onTHMH3AIME IKOJIOTHYECKOT0 COCTOSTHHS TOPOJICKHX HACAMKIECHHI

E. A. 'osono6osa, H. E. Tenerina, B. B. TosicTsikoBa

AnHoOTanusi. B cratbe M3ydaercsi MOBBIMICHHE YCTOWYMBOCTH TOPOJCKUX 3€JICHBIX HACAKICHHWH ITyTeM MPUMEHEHHS] MHHOBAIMOHHBIX

KPEMHHUICOEPIKAINX KOHIICHTParoB. [10Kka3aHo, YTO MBYKpATHAs JHMCTOBas MOJKOPMKA CIIOCOOCTBOBAIIO ONTHMH3AIMK a30THOrO, (oc-

(OpHOTO ¥ KATHIHOTO PeXXHUMOB. J[OKa3aHHBIN METOKC-2((EKT: CHIDKEHHE COCP)KAHMs CBHHIIA B JIUCThIX Aésculus Hippocdstanum L.

cocraBuiio 63,01%, kaamus — 27,78%. B smctesax Tilia Cordata Mill. coneprxanus cBuHIa CHIKaeTes Ha 53,66%, kaamust Ha 20%.
Knrouesvie cnosa: xpemuueo-kanulinas noOKOPMKA, Msicelble Memaivl, 0emoKc-a¢hgexm, 2copoockue Hacadxcoenus, Aésculus

Hippocastanum L., Tilia Cordata Mill., 6uozennvie snemenmul.
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AHoTauisi. ByHkep € HeBiI’€MHOIO YaCTHHOIO BiILICHTPOBHX MUJIOBIOBIIIOBAYIB, sika BIUTMBAE HA 3arajbHy e()eKTHUBHICTD iX poboTu. Y
po0oTi BU3HauYeHi KpHUTepii MOJAENOBAHHA 3 BpaxyBaHHAM (PAaKTOPiB, II0 MOXXYTh BIUIMBATH Ha €(EKTUBHICTH MUJIOBIOBIIOBAHHI y
iHepUiHHKX amaparax. 3a pe3ysipTaTaMi (i3SHIHOI0 MOZAETIOBAHHS OTPUMAHO OCHOBHE KpHUTEpialbHE PiBHSHHSA U KOPHCHOTO 00’ eMy

OyHKepy.

Kntouoei crosa: inepyitine ocaddicenns, KoeiyicHm nunoeno8106anHs, 6yHKep NUI06NI06TI08aYd.

Beryn. Ha cygacHOMy ertami po3BHUTKY CYCIILIBCTBA OJHI-
€10 3 3arpo3 eKOJIOTiuHii Oe3meri, K CKJIJI0Bi HalioHa-
JMBHOI Oe3MeKH, € HepalioHaIbHe, BUCHAXINBE BHKOPHC-
TaHHA MiHEPAIbHO-CHPOBHHHUX IPHPOAHUX pECypciB Ta
Hee(DeKTHBHICTh 3aXOIiB MIOAO0 3MEHIICHHS HACIIAKIB
TEXHOTEHHOTO HABAaHTA)KCHHSI HA HABKOJIMILIHE IIPHPOJIHE
cepenosuiie. 3a nanumMu BOO3, yepe3 moraHuii cTa" 10-
BKIJUISL KOXHI JIBi TOAMHK B YKpaiHi IOMHUPAIOTh TPH JIFO-
JIUHU, & 32 BUCHOBKaMH BCECBITHBOTO €KOHOMIYHOTO (hO-
pYyMy, 4epe3 BUCOKHI piBeHb 3a0pYAHEHOCTI aTMoc(hepHO-
ro moBiTps YKpaiHa Moxe BTpadatu 1o 15 % Bpoxaro.
3rigHO AepKaBHI CTATUCTUYHIN 3BITHOCTi, OCHOBHHUMH
3a0pyIHIOIOYMMH PEYOBHHAMH aTMOC(EPHOTO MOBITPS €
OKCHIH 30Ty 1 BYTJICIIO, TIOKCH/I Ta IHIII CHOJYKH CipKH,
a TaKoX W, SIKI BUKUIAIOTHCS MEPEBAKHO IMiIAIPHEMCT-
BaMH TepepoOHOi i T0OYBHOI MPOMUCIOBOCTI Ta MiATpH-
€MCTBaMH €HepreTuyHoi ramysi. [IppaomMy KinbKiCTh BH-
NaJKiB IIEPEBUIIEHHS CY0’€KTaMK IOCIIOJAPCHKOT AisSIIBHO-
CTi BCTAQHOBJICHMX HOPMAaTHBIB TPaHUYHO JOIYCTUMHX
BUKHUJIIB OCTaHHIM dYacoM 30UIbIIyeThCsA. Jl0 OCHOBHHX
NPUYMH TAaKOTO CTaHy pedell MOXKHA BIHECTH MOPYLICHHS
PeXHMMY eKCIUTyaTallii MHI0ra3004MCHOTO 00naHaHHs abo
B3araji Woro BincyTHICTB. OKpiM TOTO, K 3a(hiKCOBAaHO y
HamionanpHiit cTparterii HaOmMDkeHHS (ampOKCHMAIIil)
3aKOHONABCTBA YKpainu mo mpaBa €C y cdepi oXopoHH
JIOBKUIS, KOHIEHTpALsl Ty 3aJIUIIAETHCS 11038 MPaBo-
BUM PETYIIOBAaHHAM Y 3a0e3MedYeHHi SIKOCTI aTMOC(EPHOTO
TIOBITPS

Ha BigMiHy Biji Hal[lOHAJILHOTO 3aKOHOJABCTBA, JIMpek-
tuBa 2008/50/€C €sporneiicekoro Ilapmamenty ta Pamu
Biz 21 tpaBus 2008 poky Hpo sIKicTh aTMOC(EPHOTO MOBIT-
ps Ta yMcTine moBiTps s €Bponu nepeadadyae BCTaHOB-
JICHHSI TPAaHUYHOT BEJIMYMHHM 1 3MEHIICHHS BIUIUBY JpiOHO-
qucriepcHoro maty (PMio Ta PM25) 3 MeTor0 3aXHCTy 3710-
POB’Sl JIOJWHHM Ta HABKOJMIIHBOTO IPUPOJHOTO CEPEmo-
BUIIA B HUToMy. [3 miamucaHHsIM YTOAW TPO acomialliro
MK YkpaiHoto Ta €Bporeiickkum Coro3oM, €BpOIICHCh-
KM CITIBTOBAPUCTBOM 3 aTOMHOI €Heprii 1 iXHIMH Jeprka-
BaMU-WIeHaMH, YKpaiHa B3sula Ha ceOe 3000B’sI3aHHS
BXKUBATH 3aXOJIiB ISl MOCTYIIOBOTO HAOJMDKEHHS HallioHa-
JHHUX HOPMATHUBIB €KOJIOTIYHOI Oe3MeKu 10 BUMOT €Bpo-
nericekoro Corosy. OTxke, 3HIKEHHS 3a0pyIHEHHS OBITPS
TEXHOTEHHUM IHJIOM € aKTYaJIbHOIO HAayKOBO-TEXHIYHOIO
3a/1a4€I0.

Koporkuii orjsin nmy6Jikauiii 3a Temorw. [ Bupi-
LIEHHS] PO0JIeMH 3a0pYAHEHHS MOBITPS MHIIOM IPOEKTY-
I0Th CHUCTEMH acripanii, OCHOBHUM €JIEMEHTOM SIKHX €
IIMJIOBJIOBIIOIOYNH amapart. [l 3a0e3medeHHs] eKoJorid-
HHUX BEMOT JIO SIKOCTI IOBITPSI TIPH MPOEKTYBaHHI HEOOXi-
HYy yBary NpHAUISIOTh HE JHIIe KoeillieHTy BIIOBIIOBAHHS
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Y TIMJIOBIIOBIIIOIOUOMY amaparti, a i IpaBHIbHOMY YJIAIITY-
BaHHIO MMIO30ipHOTO KOHTEHHEepy — OyHKepy. B poboTax
[1-3] 6ymo moBemeHo, 1m0 GYHKEp € HEBiN €MHOIO YacTH-
HOIO BiJIICHTPOBUX IMJIOBJIOBJIIOBAYIB, B AKil MPOIOBXKY-
€THCS TIPOIIEC Cemaparii My, i 3a HOro JOIIOMOTOI0 3a-
Oe3neuyeThesi crabllbHAa poOoTa BCi€l NMMIIOBJIOBIIOIOYOT
CHCTEMH.

OnuH 3 eramiB KOHCTPYIOBaHHS OyHKepa — i€ BH3Ha-
YeHHs HOro MIHIMalIbHOTO (KOPHCHOTO) 00’eMy, SIKHA
3BOJIUTBCS JI0 BH3HA4YEeHHsS 00’€My BJIOBJICHOIO MIJIY 3a
OJIMHMIIIO 4Yacy. 3Ha4YeHHS 00’e€My BIOBIIEHOTO MWy Ha-
TIPAMY 3aJICKUTD BiJl HEOOXITHOI e()EeKTUBHOCTI OYHIIICHHS
ra3y. OCKUTBKH YHiBEpCaTbHUX IMHJIOBIOBIIOBAYIB, TOOTO
3[aTHHX BJIOBJIIOBATH YCi BUIOH MUY Yy OyIb-IKHX yMOBax
3 OJHAKOBO BHCOKOIO e(EKTHBHICTIO, HE ICHYE, TOMY
3’SIBISIETHCS] HEOOXIJHICTh TIPH PO3paxyHKaxX BpaxOBYBaTH
(i3uKO-MEXaHIYHI BIACTHBOCTI MUY, KA BIIOBIIOETHCS,
Ta TEXHOJIOTIUHI ITapaMeTpH a3y, SKUil OUUIIYETHCS.

Mera. MeTor0 JOCIIDKEHHS! € BU3HAYEHHS OCHOBHOTO
napamerpy OyHKEpy — KOPHCHOTO 00’€My 3 BpaxyBaHHSIM
OCHOBHHUX (DaKTOpiB, IO BIUIMBAIOTh Ha ©(EKTHBHICTH
IHePIIMHUX THJIOBJIOBIIOBAYiB. [IJi1 JOCATHEHHS METH
HEOOXimHO OyIl0 BH3HAUWTH OCHOBHI (i3MKO-MeXaHIuHi
BJIACTUBOCTI MHJTy Ta TEXHOJIOTIYHI MapaMerTpu Trasy; po3-
paxyBaTH KOe(II[ieHT BIIOBIIOBAHHS IWMIy; BH3HAYUTH
KpHTEpii MOJIETIFOBAHHSI.

Oumnene
HOBITPA

3amuieHe

TIOBITPS

ITan

Puc. 1. ExkcniepuMeHTanbHuiA cTeH: | — BXiTHAN naTpyooK; 2 —
po0ode KoJieco BEHTIWIATOPY; 3 — IIUTMHA JUIsI BiABOY 3aITHIICHO-
TO ra30BOTO MOTOKY; 4 — OyHKep NMHIIOBIIOBIIIOBAYA; 5 — IIIIMHA
JUTSL BiJJBOJTY OUHIIIEHOTO BiJl ITHJTY Ta30BOT0O MOTOKY; 6 — BUXIiJI-
HUI aTpyOOK; 7 — KOPILYC BEHTHIIATOPY.

Marepiann Ta meroaun. OCHOBHI pe3yJibTaTH JOCIIi-
JDKCHHSI OTpHMaHi MeTOJIOM (i3UYHOTO MOJEIIOBAHHS.
JucriepcHuii CKkIta/l Ty BCTaHOBJIFOBABCSI CHTOBUM aHali-
30M 3 pyyHuM TnpociBoM. HacumHa ryctuHa mmimy Oyna
BU3HAUEHA 33 METOJUKOIO HaBeleHOw B [4]. Po3paxyHok
rapaMeTpiB MHUJIOTa30BOi CyMilli BIBCSl Ha OCHOBI Teopii
MeXaHIKM piguHA Ta Ta3zy. Jlog BH3HAYCHHSA KpUTEPIiiB
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MOJIEJIOBaHHS BUKOPHCTOBYBABCSI METO aHAJIi3y pPo3Mip-
HOCTEH.

PesysabTaTn Ta ix o0roBopenHs. [y gocsrHeHHs Me-
TH JOCHiIKeHHS OyB 3MOHTOBAaHHMH EKCIIEpUMEHTaJIbHUM
CTEH]I, CXeMa SIKOr'0 HaBeZieHa Ha puc. 1.

CreH[ mpalioe HACTYIIHUM YHHOM. [Imiora3oBa cymimn
Yepe3 BXITHUHA MaTpyOoKk | HampaBisieThCs B poOoUe Koure-
CO BEHTHIATOPY 2 1 HaOyBae KPHBOIIHIHHY TPAaeKTOPIiO
pyxy. Ilix miero BiAIEHTPOBUX CHJI YACTHHKU IIITY KOHIIE-
HTPYIOThCA Ha Tepudepii Kopirycy BeHTHIITOpY 7 Ta pa-
30M 3 HEBENMKOIO KUTBKICTIO Ta3iB (10-15 %) BigBOAATHCS
yepe3 IUTMHY 3 B OyHKep NMWIIOBJIOBIIOBaYa 4, iHIIA Jac-
THHA Ta3y uYepe3 BUXIJHUHA NMaTtpyOOK 6 BUBOAMTHCS 3 Ha-
THiTa4ya TWJIOBJIOBIIOBaYa. B OyHKepi YacTMHKU MWy IIiJ
JI€I0 CHIT TSDKIHHS OCIZIal0Th, a OYMIIIEHE HOBITpS IOBEPTa-
€ThCS Y NMPOTOYHY YaCTHHY BEHTHILITOPY Yepe3 MIUIMHY S.
ExcriepuMeHTaNbHUN CTEH MOXKE IPalIOBAaTH 32 MPSMO-
TOYHOIO CXEMOIO, KOJIM OYHWIIIEHE TIOBITPS depe3 BUXITHUH
MaTpyOOK BHUKHAAETHCS B aTMocdepy, Ta HUPKYIIOI0UOI0,
KOJIM OYMIICHE IOBITPsI 3HOBY TOJAETHCS Yy BXIAHUN maT-
pyOok. Ilpm 3amoBHEHHI OyHKEpy MHJIOM MiX BUTBHOIO
MOBEPXHEIO NMUJTY Ta KPUBOIIHIMHOIO MOBEPXHEIO KOPITYCY
BEHTWSITOPY ~ YTBOPIOETbCS  IM(Y30pHO-KOH(Y30pHHI
KPUBOJIHIIHUH KaHal 3 LUPKYIIOIYAM KOHTypoM. IToc-
TYNOBO KaHaJl 3MIHHOTO Hepepizy MepeTBOPIOETHCS Y KpH-
BOJIIHIMHUI KaHAJI CTAJIOr0 Mepepi3y 1 MU He CemapyeThes
3 IIUPKYJIFOFOYOT0 3alUIICHOTO MTOTOKY.

OCHOBHHUM MapaMeTpoM, IO IMiJIAraB BU3HAYCHHIO, OYB
KOe(iliEHT BIOBIIOBAHHS MUY, SKUIl pO3paxoByBaBcs 3a
(dopmyoro

m
=" )

BX

JI€ Mgyos — Maca THITY, KU OCIB y OYHKepi, KT

Mgx — Maca Ty Ha BXOJI B IIMJIOBJIOBIIIOBAY, KT.

Jns Bu3HadeHHS KOe(illieHTY BIIOBIIOBaHHA IHITY Y
OyHKepi BHKOPHUCTOBYBAJIM TPH MPOOU THITY, AUCTICPCHUHA
CKJIaJl SIKOT HaBeJIeHO B TaOII. 1: ByriyibHA 30J1a 3 HACHITHOIO
ryctusoro 990 kr/mM® Ta MeJ[iaHHMM PO3MIPOM UYACTHHOK
U1y 85 MKM; KpOXMallb 3 HACUIIHOIO IYCTHHOK 560 kr/m®
Ta MeJiaHHUM PO3MIPOM YaCTHHOK Nuity 45 MkM; nutidy-
BaJILHUH TIMJI 3 HACMIIHOKO T'ycTHHO 210 kr/M® Ta Menian-
HHUM PO3MIPOM YaCTHHOK MLy 50 MKM.

Ta0muus 1. /lucnepcHuil ckiiaj eKCIepUMEeHTaIbHOTO Ty

Po3smip otBopiB % Y4acTHHOK B CKJIaJli MY
Y CHTi, MKM 30132 |KpoXMaub | nutidyBagbHHN MHIT
>100 56,5 0 18
100-63 30 7 26
63-50 8,5 1 13
5040 3.5 71 7
<40 15 21 36

ExcniepumeHTaIbHUN CTEH] MpalfoBaB 3a MPsIMOTOY-
HOto cxemoro. [T macoro 100 r 3 kepena mojgaBaBcs y
pobode Kojeco BEHTWJIATOPY dYepe3 BXITHHH MaTpyOoK.
VYcraHOBKa IparfoBaja 0 MOBHOT'O ONOPOKHEHHS JpKepe-
nma mwry. Ilicns mpunuHEHHS poOOTH THIIOBJIOBIIIOBAaYA
IIWJI, SIKME OciB B OyHKepi 1 SKuil BUJIETIB 4epe3 BUXiJAHUN
naTpyOOK, 3Ba)KyBaBcsl Ha €JICKTPOHHMX Barax. Pesynbratn
EKCTICpPHMEHTY JUIS HOJAIBIIOr0 PO3paxyHKy HaBeJCHI y
Tabun. 2. baunmo, 1110 3HWKEHHS BUTPATH 3aIIMICHOTO a3y i
30UIBLIIEHHS] BUTPATU IWITy IPUBOJHUTH O 3HIKEHHS KOe-
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¢iuieHTa BUHOCY NIy W 3MEHIICHHS BUKHIIB B aTMocde-
py-
Ta6.1m1m 2. Pe3y.]'H)TaTI/I CKCTICPUMEHTAJIbHOT'O BU3HAYCHHS

KoedilieHTa BIIOBIIOBAaHHS MUY Y IPSIMOTOYHIH IIMIIOBIIOBITIO-
104ilf cucreMi

TTun
Tunl | MTun2 | Mun3 | ITun4
[Tapamerp
Q-10°%, M¥c 9,374 | 12,222 | 12,222 | 9,374
AP, Ila 16 37 37 16
Co, TV 75,85 | 199,56 | 221,134 | 17,815
d, MxMm 85 50 45 80
p, kr/m® 990 210 560 210
W, cM/C 28,98 1,7 2,53 4,36
i 91,4 29 38 40

Orusi JmiTepaTypHHUX JDKEpeN J03BOJIMB BUIUIUTH OCHO-
BHi (paKTOpH, IO BIUTMBAIOTH HAa €(PEKTUBHICT 1HSPUIHHUX
nuIoBnoBmoBadiB. Cepe; HUX MOXKHA BHIUTHTH TEXHOJIO-
riuni (Q — BuTpara 3amuieHoro rasy, m%c; AP — rigpasi-
YHUH omip mmwioBioBMoBaya, [1a; Co — moyaTkoBa MacoBa
KOHLIEHTpALLis Tuiy, I/M°) Ta Gi3uKo-MeXaHiuHi mapaMeTpu
(d — MeniaHHMH PO3MIp YACTHHKHU MUY, MKM; p — T'YCTHHA
nuity, Kr/mM®; W — cepejiHs MIBMAKICTh NApiHHA YaCTUHKH
nuiny, cm/c). OG’eM BIIOBJIEHOTO IWITY 32 OJUHHIIO 4acy
CTaHOBHUTH

=%n,(2)
p

T00TO V = fl(Q,AP,CO,d,p,W),

abo f2(V,Q,AP,C0,d,p,W):O.

TakuMm 4HMHOM, MpPOLIEC BIIOBJIIOBAHHS IIIY B OyHKepi
IIJIOBJIOBIOIOYOTO amapary Oyae BH3HA4aTHCS 4OTUpMA
KpHUTEPisIMH MOIOHOCTI

fy(my, 7y, 75, 7,)=0.
n, =VpQ¥d™.
dim m, = T ML J (T 1 = (33 dm g

Toni

3-3x,+3y;,+2,=0 [z,=0

-1-y,=0 vy, =-1-

X =0 X, =0
OTxe, 751:%'

x z
n, = APp*Q¥2d?.
dim 7, = ML 2 (M Lfs)xz (LsT ,1)y2 L2 = |13 3yt L 2 g 1%

Tomi
-1-3x,+3y,+2,=0 (z,=4
—2-y,=0 4y, =2
1+x,=0 X, =—1
Omxe, ) = APd*
pQ’

Ty = COpX3Qy3d Z3
dim i, = ML (M 13 )‘a (L3T 71)3’3 L% = L3343t 2T Vs \ 1%
Toni
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—-3-3%;+3y;+2,=0 (z;=0
—Y¥3=0 ' 4Ys=0 -
1+x,=0 Xg=—1

OTxe, Ty = Co BpaxoBytouu (2), OTpUMYEMO T, = Ti5T] .
p

T, = WpX4Qy4d 2
dim 7, = LT (ML (071 12 = L 3sdvarar v,
Tomi
1-3x,+3y,+2,=0 (z,=2

-1-y,=0 T9Ye=-1
X, =0 X, =0
Orxe, n4:W7dz.
Q

_ a_b_c
Takum unHOM, TN = ATT,TT,TT, |

C APd*Y'(Cy Y wd? )
Secitic)
p Q> JLlp /)L Q

4
&n:Ky APdZ =Ly —=
p PQ p Q
Toxi K =AL*M"N°®.
[pomorapudmyemMo piBHIHHS:

ITo3naunmo

INnK=InA+alhL+binM +cihN.
Mosnauumo MK =L, INnA=¢, InL=a, NM =
,INN=v,toni A=p+aa+bp+cy.
Just Bu3HaueHHs koediwieHtiB ¢, a, b, ¢ BukopucroBy-
€MO PE3yJbTaTH EKCICPUMEHTAJIBHUX JOCHI/DKeHb, IO

HaBe[IeHI B Ta0J. 2, Ta METO/I HAWMEHIIINX KBAIPATiB.
3anuiiemMo CUCTEMY PiBHSHb

%:22((p+aa+bﬁ+cv—k)-1:0
%:22(@+aa+bﬁ+cy—7»)-oczo’
%=22(9+aa+b[3+w—k)-[3:0
%:22((p+aa+b[3+07—7»)-y:0

abo

4(p+a2a+bZB+CZy:ZX
(pZOHaZ(xZ +bZBa+CZya:ZXQ1 ©)
@Y B+a) ap+by pP+cd yp=> 2B
q)Zy+aZocy+bZBy+CZy2 =ZM(

PesynbpraTi po3paxyHKy KOCQIIi€HTIB, IO BXOAATH Y
cuctemy (3), HaBezieHi y Tabu. 3.

Tabéanus 3. Pe3ynpTaTn po3paxyHKy Koe(ilieHTiB

Koepimienrn| Munl | TMun2 | Thn3 | Mun4 p3
a -31,83 | -32,54 | -36,29 | -30,97 | -131,64
B 9,48 | 6,96 —7,84 | 9,37 | 33,65
Y -15,09 | -19,48 | —20,47 | -17,33 | —72,36
A —9,57 8,20 -8,80 | -10,29 | —36,86
o? 1013,28 | 1058,92 | 1317,29 | 959,07 | 4348,56
af 301,66 | 226,45 | 284,44 | 290,33 | 1102,87
ay 480,41 | 633,80 | 742,79 | 536,69 | 2393,69
ah 304,53 | 266,73 | 319,56 | 318,70 | 1209,51
32 89,81 48,42 61,42 87,89 | 287,54
By 143,02 | 135554 | 160,39 | 162,46 | 601,41
BA 90,66 57,04 69,00 96,48 | 313,18
¥ 227,77 | 379,35 | 418,84 | 300,32 | 1326,29
YA 144,38 | 159,65 | 180,19 | 178,34 | 662,56

[TincTaBUMO OTpHMaHi 3HaYCHHS KOE(DILiEHTIB y CHCTeE-
my (3):
4¢p—131,64a—33,65b—-72,36c =—36,86

—131,64¢ +4348,56a +1102,87b + 2393,69¢ =1209,51 @)
—33,65¢+1102,87a+ 287,54b + 601,41c = 313,18
— 72,36+ 2393,69a + 601,41b +1326,29¢ = 662,56

Po3p’s3aB cuctemy piBHsHb (4) otpumanu: a =—0,162,
b =1,0344, ¢ =0,308, ¢ =-0,277, A=0,758.

Toni OCHOBHE KpuTepiajibHE PIBHSHHS Ul BU3HAYCHHS
KOpPHUCHOTO 00’ eMy OyHKepy Oyze MaTH BUTIIA

40162 1,0344 20308
ol TS
pQ p Q

BucHOBKH. Y NHIOBIOBIIOIOUOMY amapari, SKuil 10c-
JIJDKYBaBCs, HarHiTa4 ta OyHKep 00’€JHaHI OJHUM KOpITy-
coM. TakuM YMHOM B OJIHOMY amapaTi MO€JHAHO J[Ba Me-
XaHI3MU po3Mnoaily ABo(a3HOro MOTOKY: BIIIEHTPOBE Ta
iHepuiiiHe ocajkeHHs . E(exkTUBHE BWIyYeHHS MWLy Y
OyHKepi Oyze NMPOXOIUTH JOKH BHUIYKJIA CTIHKA KOPITYCY
BEHTWLITOPY 1 BiJIbHA MOBEPXHS MUy y OyHKepi He yTBO-
PATH KPUBOJIHIMHIIA KaHAT OCTIHHOTO Mepepisy.

Jyist 3HMOKEHHS €KOHOMIYHHX BUTPAT 1 30UIBIICHHS ede-
KTHBHOCTI POOOTH CHCTEM acmipaifii MepCHeKTHBHUM €
BUKOPUCTaHHS TWJIOBJIOBIIOIOYHX arapaTiB, CHELiabHO
PO3po0JIeHNX JUIsS YJIOBIIOBaHHS IHIYy 3 BU3HAYEHUMHU
BJIACTUBOCTSIMH. 3alpoIIOHOBAHA 3AJISKHICTH U PO3pa-
XYHKY 00’€My BJIOBJICHOTO MHJIY 3 BPaxyBaHHSIM (hi3uKo-
MEXaHIYHUX TMapaMeTpiB MIUTY 1 TEXHOJOTIYHHUX MapaMeT-
pIB MWJIOra3oBOr0 TOTOKY JIO3BOJIMTH 3MEHIIMTH HMOBIp-
HICTh BHHOCY ITUITy 3 OYHKEpy Ta 3amoOirTé BTOPHHHOMY
3a0pyIHEHHIO JOBKIJLISL.
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Modeling a hopper for a dynamic dust collecting apparatus
A. V. Karamushko
Abstract. The hopper is an integral part of the centrifugal dust collectors, that affects the overall efficiency of their work. In this work
modeling criteria including factors that could affect on effectiveness of dust collection in inertial machines were identified. According to
physical modeling results the main criterial equation for useful hopper capacity has been got.

Keywords: inertial deposition, catching coefficient, hopper for dust collecting apparatus.

MopeanpoBanue GyHKepa JHHAMHYECKOI'0 NbLIeYJIABJIHBAIOIIET0 aAlNapaTa

A. B. Kapamymxo

AHHoTaums. byHkep sBIsSeTCS HEOTHEMIEMON YaCThIO IEHTPOOEKHBIX MBUICYIOBUTENCH, KOTOpast BIUIET Ha 00LIyI0 3(p(eKTUBHOCTH
nx paboTel. B pabote omnpeneneHsl KpUTEPUH MOAEIUPOBAHMS C YIE€TOM (haKTOPOB, KOTOPEIE MOTYT BIMATH HA 3P ()EKTHBHOCTH IIbIIE-

YyjaBJIMBaHus B UHEPIIUOHHBIX allliaparax. Ilo pe3yibTaTaM (bHBH‘IeCKOFO MOACIIMPOBAHMA TOJTYYEHO OCHOBHOC KPUTEPHUAJIBHOE YpaB-
HCHUC IJId IIOJIC3HOT'O 00beMa 6yHKepa.

Knroueswie cnosa: unepyuonnoe ocasicoenue, IghghekmugHocmy nulieyiaeiueanus, 6YHKep nblieyio8umerns.
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AHoTamisi. B cTaTTi po3mIsHYTO NOCBIJ pO3pOOKH aTiiacy 3eMeNbHHX pecypciB [3toMcekoro paiiony XapkiBcbkoi oOmacti. ATiac
CKJIQJIA€ThCS 3 TPHOX PO3ALTIB | «YMOBHU (OPMYBaHHs 3eMENBHHUX PeCypciBy, «3eMelnbHi pecypcu» Ta «J{oBiakoBa iHpopMaris mpo
paifon». 3MicT KapT aTiacy OXOIUIIOE B PO3pi3i CUIICHKUX pajl BiAOMOCTI IIPO MPHUPOJHO-KIIMATHUHI YMOBU ()OPMYBaHHS 3€MEIbHUX
pecypciB pailoHy, CTPYKTYPY 3eMeNIBHOTO (POHIY, PO3IOALT 3eMeJIb 3a KaTeropisiMU Ta KOPHCTYBauaMH, BIIOMOCTI PO €KOIOTIYHUI

CTaH NPUPOJHOTO CEPEIOBHILA Ta OXOPOHY 3eMellb.

Knrouogi cnosa: kapmoepagysanns, amnac 3emenvHux pecypcis, semenvhi pecypcu, Xapxiscoka obnacme.

Beryn. AHani3 BiTYH3HSHOTO JOCBiIy KapTorpadyBaHHS
3eMeIbHUX PeCcypciB MOKa3ye, Mo B YKpaiHi Ha piBHI aj-
MiHICTpAaTHBHUX paioHIB (0COOINBO CUILCHKHX) BigUyBa-
€Thes nedinuT iHpopMaii KOMIUIEKCHOTO XapakTepy Mpo
TepuTopito. B ocHOBHOMY, BCi BiJIOMOCTI IIpO TepHUTOpia-
JBHI OCOONMBOCTI MapaMeTpiB CTaHy Ta BHUKOPHCTAHHS
3eMENIbHUX PECYpPCIB CIJIbCBKUX YU DPailOHHUX paj Mic-
TATHCS B CUCTEMI IUIaHYBaJIbHUX JJOKYMEHTIB - CXEM 3€M-
JIEKOPUCTYBAHHSI, JIICOBIOPAOKYBaHHSA, B Marepianax re-
HepaJbHUX IIaHiB Too. LI Marepiany € po3pi3HEHHMH i
94acTO HE JOCTYIHI I 3arajJbHOr0 KopucTyBaHHA. OTXe,
aKTyaJlbHICTh KaprorpadyBaHHS 3eMENbHUX pecypciB
aJMIHICTPATHUBHOTO paiOHY 3yMOBJICHA PSIOM TPHYHH:
1) HeoOXimHICTIO OTPUMaHHS KOMIUICKCHOI iH(hopMarrii
PO CTaH HAsIBHUX 3€MENbHUX PECYpCiB, XapakTep iX BH-
KOPHCTaHHS Ta iCHYIOYi IpOOIEeMH 3eMIICKOPHCTYBAaHHS;
2) BIICYTHICTIO ¥ BIJIbHOMY JOCTYITi Cy4acHOi pi3HOOid-
Hoi iH(OpMAIIil PO CTaH i BIACTHBOCTI IPYHTIB, IPUPOA-
Hi pecypcH aaMiHICTpaTHBHUX paioHiB; 3) THHAMIYHUMH
3MiHaMH, [0 BiOYBAIOTHCS y CTPYKTYpi 1 CTaHi 3eMeib-
HUX pecypciB, IX BUKOPHUCTaHHI Ha CydaCHOMY €Talli po3-
BUTKY CYCHNBbHHX BifHOCHH; 4) HeoOXimHicTIO iH(pOpMa-
[iffHO-aHATITHIHOTO 3a0e3IeUeHHsT MOHITOPHUHTY Ta pa-
I[IOHAJIPHOTO BUKOPUCTAHHS 3eMenb. OIHUM i3 3ac00iB
pO3B'si3aHHS Li€l NPOOJIEMH € CTBOPEHHS KOMIIEKCHHX
aTyaciB pi3HUX MacmTabiB.

Koporkuii orasa nmy0aikauniii 3a temoro. Konuenry-
aJbHI OCHOBM aTJIACHOTO KapTorpadyBaHHS PO3KPUTO Y
poborax kaptorpadis, 3okpema O.M. bepnsara, JI.T.
Pynmenka, T.I. CparkoBoi. ®yHZaMeHTambHI NHUTaHHS
KaprorpadyBaHHS 3€MEIBHHX PpECYpCiB BHCBITICHO Yy
po6orax LIO. JleBunpkoro [1], B.IT. Pasosa [2], O.B.
Jonmosa [3] ta in. OaHak, MUTaHHS BUCBITJICHHS Mpak-
TUYHOTO JIOCBiJly aTjacHOTO KapTorpadyBaHHS 3eMellb-
HUX pecypciB Ha PeriOHAIFHOMY piBHI HE JOCTaTHBO Bi-
nmoOpakeHI y HAYKOBIH JiTepaTypi, B JaHOMY Hampsmi
BuaIstoThCs yOuikaii I.I1. KoBanbuyka [4,5].

Mera crarTi monsrae y BHUCBITICHHI OCOOIMBOCTEH
CTPYKTYpH, 3MICTy Ta MiIXOIIB 10 O(QOpPMIICHHS aTiiacy
3eMeNbHUX pecypciB I3tomMcbkoro paiiony XapkiBchbKOT
o0macri.

Marepian Ta Meroam. ATmiac 3eMENBHHX pecypciB
I3tomMcbkoro paliony XapkiBCbKoi 00JacTi NMpH3HAYEHHUH
JUIsl IIMPOKOTO KOJIa CIIOKMBAYiB, 30KpeMa YIPaBIIiHIIIB,
arpapiiB, Kpa€3HaBIliB, BUUTEIIB i BHUKJIAJaviB, yUHIB Ta
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CTyIeHTiB. BiamnoBinHO, po3poOka Ta yKJIaJaHHS TaKoro
aTiacy cIpsMOBaHa Ha BUPIIICHHS HACTYNHHUX 3aj1ad: a)
BiZIOOpa)XCHHS KUIBKICHHMX Ta SIKICHUX MapaMeTpiB CTaHy
3eMENIHUX PecypciB aJMiHICTPATHBHOTO paioHy 1 Xapak-
Tepy BIUIMBY T'OCIIOJIApCTBA paiioHy Ha 3emii; 0) 3abe3me-
YEeHHsI MOHITOPHMHTY CTaHy 1 XapakTepy BHKOPUCTaHHS
3eMENIBHAX ~ PeCcypciB  aJMIHICTPaTHBHOIO  paiioHYy;
B) BU3HAQUYEHHsS PH3HMKIB PO3BUTKY HECHPHUSATIMBHX (1e-
rpajiallifiHuX) MPOLECiB Ha 3eMIISIX CLIBCHKOTIOCIOnap-
CbKOTO IPU3HAYECHHS; I') BUPIIIEHHS NPOOJeM YIpaBIliH-
HS 3€MENIbHO-PECYPCHHUM IOTEHIIAIOM, 3EMJIEKOPHCTY-
BaHHSM Ta OXOPOHOIO 3e€MeJb; 1) MPOTHO3YBAHHS PO3BHUT-
Ky 1 3MiH CTaHy 3eMeJbHUX PECypCiB IiJl BIUIMBOM IIpH-
POJHO-aHTPOIIOTeHHNX YMHHUKIB; ) MiJBUIICHHS PiBHSA
Kpae3HaBuoi poboTH y paiioHi 3a KaprorpadiuHUMH Ma-
TepiajlaMH.

Jus 3pydHocTi y poOOTi 3 aTiiacoM Ta IMOKpAaIIeHHS
CHPUIHATTS KapTorpagpiqHOro 300paskeHHs HAaMH 00paHO
takuit popmat: 297 x 210 MM (A4) ambOOMHOI OpieHTAIIi].
Po3MimeHHs kapT B aTyiaci Ha TUTYJI Ta Ha 00OPOTI JIHc-
Ta.

BpaxoByroun ¢opmar, 0cOOIMBOCTI NMPU3HAYEHHS aT-
nacy, po3mipu Ta KoHQirypariito teputopii [3roMchkoro
pailioHy, Il OCHOBHHUX KapT palioHy IIPONOHYEThCS Ma-
cmrad 1: 350 000, mnst 10JAaTKOBHUX KapT pailoHy, TOOTO
KapT-Bpi3ok -1: 700 000, mis K0AATKOBUX KapT XapKiB-
cbkoi obmacti — 1: 1 500 000.

B stxocti kapTorpadivHoi mpoekmii 00paHo pPiBHOKYT-
Hy HONepeyHO-IWIiHApHYHY mpoekuito [ayca-Kprorepa,
aJUKe BOHA IIJIKOM 33/I0BOJIBHSIE BUMOTH JO CTBOPEHHS
peTioHaTbHHUX KapTorpapiqHUX TBOPIB.

BuyTpimHA €IHICTh aTiiacy 3a0e3meuyeThcst oOMexe-
HHUX YHCIIOM MpPOEKHii i MacmTadiB, SKi BUKOPHUCTOBY-
I0ThCSl, CIIUIBHICTIO reorpadiuHiX OCHOB KapT, Y3roJpKe-
HICTIO JIET€H/I PI3HUX KapT I0JI0 MOKA3HHUKIB 1 JIeTaIbHO-
CTi, B3a€EMOIIOB'A3aHICTIO CITOCODOIB 300payKeHHS 1 cucTe-
MH YMOBHHX IO3Ha4eHb, KOIbOPOBOTro (hapOyBaHHS i
mpudTIiB, €THICTIO MIXOAIB 0 TeHepamizamii, mpuypo-
YEHICTIO 3MICTy KapT JI0 IEBHOI J]aT (4acoBOTO IEpiony).

[Tpn npoexTyBaHHI 3MICTY aTilacy CTaBHJIM 3a METY Bi-
J00pa3uTH He TUIBKK 00 €KTH 3eMeNbHOro (GoHIy paiio-
HY, a 1 YUHHUKN (OPMYBaHHS Ta BUKOPHCTaHHS 3eMEIb-
HUX pecypciB. TakMMn YMHHHKAMH € TPUPOJHI YMOBHU
(opMyBaHHS 3eMENBHHX PECypciB, 0coOIMBOCTI iX TOC-
M0JIAPCHKOTO OCBOEHHS Ta BHKOpUCTaHHs. OTiKe, CTPYyK-
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Typa arjacy MPOEKTyBajach 3a 3MICTOBHUM IIiJIXOJIOM i
MPEJCTAaBICHA TAKAMU PO3JiNaMu : YMOBH (popMyBaHHS
3eMeJNBHUX pecypciB, 3eMenbHI pecypcu Ta JloBigkoBa
iHpopMaris npo paiion. [lepur aBa po3aiaM MICTATH MO
JIeKijbka OJIOKIB KapT, OCTAaHHIN pPO3IiT sIBIs€ COOOIO
oIMH OJIOK JOBIIKOBUX BimomocTel mpo paiion (pwuc. 1).
[Ipu mpoexTyBaHHI 3MicTy KapT aTiacy Mmopyd i3 3arajib-
HUMH BHMOTaMH aTJIacHOi KapTorpadii, 30kpemMa Mmocii-
JIOBHAM BHCBITIICHHSM TEMAaTHKH 3TiTHO pO3poOIeHOT
CTPYKTYpH JUIsl IOCSATHEHHSI MOBHOTH 3MICTY aTJiacy, mpa-

THYJIM MaKCUMaJIbHO BHKOPUCTOBYBATH Ti NMOKa3HHKH Ta
rapameTpy, SKi NPUHHATI y AiSIIBHOCTI KEpPIBHUKIB, J10C-
JIHUKIB Ta IHIIMX TOTEHLIHHUX KOPHCTYBauiB arjacy.
3HayHy yBary npuIijieHo ¥ kaprorpadiyHuM MaTepiaiam,
IO BiZOOpa)aloTh JUHAMIKy PO3BHUTKY TOTO YH IHIIOTO
mporecy. ['eorpadiuna ocHOBa KapT aTiacy IpeacTaBie-
Ha paliOHHAM LIEHTPOM, MEXaMH aIMiHiCTPaTUBHOTO
paiiony # cinbpan, rigporpadiero (HaHOUTBII pigkH, 03e-
pa, BOJOCXOBHINA) Ta NUIAXaMH CIOIy4YeHHS (aBTOMOOI-
JIBHI TOPOTH 3 TBEPIUM ITOKPUTTSIM Ta 3aJ1i3HUIII).

ATac 3eMeNbHHX DecYDCiB [3I0MCcbKOro paifony XapkiBcbkoi obacti

po30inu

O610KU Kapm

YMoBu hOopMyBaHHS 3eMENIbHUX PECYPCIB

—| I'eorpadiyne monoxeHHs! paiony

—| Ipupoxsi ymoBu GopMyBaHHS 3eMENBHUX PecypciB

—| [pyHTOBHIA TOKPUB

—| Exornoriunuii cTaH HABKOJNHUIIHBOTO CEPEIOBUILA

3eMenbHi pecypcu

_| 3emenbHuit HoHI. 3aranpHi BiIOMOCTI

Po3znopain 3emens 3a KaTeropisiMu.
BukopucTaHHS 3eMelb.

JloBiaKoBi BimomMocTi ipo paiion

1. IcTopuuHa moBinka

2. ®izuko-reorpadivHe MOI0KCHHS

3. 3eMelnbHI pecypcH Ta iX BUKOPUCTaHHS
4. IpupoaHo-3anoBiguuii Gpoua

Puc. 1. CtpykTypa aTiacy 3eMeJbHUX pecypciB [3roMchKkoro paiiony XapkiBCbKoi 00macTi

OcTaHHI BiICYTHI Ha KapTax 010Ky «[IpupomHi yMOBH
(GOpMyBaHHsS 3eMeNbHHX pecypciB», «IpYHTOBHI TMOK-
puB» Ta «EKkoJoriuHuii cTaH HaBKOJHIIHBOTO CEPEIOBH-

ma». TemMaTuuHuil 3MICT KapT arjiacy MPeACTaBICHO Y
TaOJIHIII.

Ta6auns. TeMaTHUHUI 3MICT KapT 3eMEITbHUX PeCypciB [3I0MCBKOTO paiioHy

Ha3Ba kaptu

|E.J1emeﬂTn 3micTy

|Cn0c06n 300pakeHHsI

1.1. I'eoepagpiune nonosicenHs pationy

1.1.1. IsromchKwMii
paifoH Ha KapTi
obuacri

1.1.2. Anminictpa
THBHO - TEPHUTO-
plaTeHUIA yCTpiid

- s xapr 1.1.1. ta 1.1.2. Jlep:xaBHHIT KOPIIOH, MEXI paliOHIB, MEXi CLTbPaJI, MUISIXU CIIO-
JIydeHHs paiioHy Ta oOnacti (aBTOMOOUIBHI Ta 3ali3HW4HI), rigporpadis (piuku, o3epa,
BOZIOCXOBHIIA), HACENEHI ITyHKTH (00JIacHHIi Ta paliOHHI LIEHTPH).

- sIKicHOrO (hOHy, JNIHIHHHMX
3HaKiB.

1.1.3. Anminictpa
TUBHHMI palioH Ha
KOCMO3HIMKY.

- Kocmiunmit 3aimMok 3a 2016 pik, Tororpadivxa kapra.

1.1.4. lemorpadi
YHA CUTYaLlis

- I'ycrora HaceneHHs (3a ciibpanamu), CTaTEBOBIKOBA CTPYKTypa (MiCTa, CENMIIA, Cela),
KUTBKICTB 3aHHATOTO HACEJICHHS (32 CLIbpalaMH).

Bpizku: ['padik-auHamika KimpkocTi 6e3po0iTTs (3a cinbpagamm)

KonoBa fiarpama - CTpyKTypa 3aiHATOCTI HACENICHHS 3a BUJIAMHI €KOHOMIYHOI JisSUThHOCTI.

- KapTorpam, KapTojiarpam,
JIOKAJTI30BAHKX JIiarpam.

1.2. [pupooni ymosu popmyearts 3emenbHUX pecypcie

1.2.1. Penwed.

-Bucora noBepxHi [3t0MchKor0 paiiony.

JonatkoBa kaprta : Penbed Xapkiscbkoi obnacti,

Bpisku: rincomerprannii npodine gonmman Ciepebkoro [liHipst modnm3y micta I3rom.
Texcrosa iHpopMaris : ropa KpemsiHens.

Dotorpadis KpeHITHUX BiJICTIOHEHb

- 13071iHi#1 3 TOIIAPOBUM
nodapOyBaHHsIM crocio
JHIHHUX 3HAKIB.

1.2.2. Teomopdo
JIOTiYHa KapTa

- Tumm reomopdororivanx Binkmaznis, Gopmu penbedy (IPUPOIHI Ta aHTPOIOTEHHI), po-
JIOBHIL[A KOPHCHUX KONAJIMH.

- sIKICHOTO (hOHY, JIOKaNi30-
BAaHMX 3HAYKIB

1.2.3. Kinimatuun
aKapTa

- TemnepaTypa MOBITPsI: 130TEPMH CIUHs, 130TEPMH JIUITHS, CEPEAHBOPIUHA KUTBKICTh Oma-
JIiB, IEpEBaKAI0U] HATIPSIMU BITPY (CTaHwList [3toM), BiJHOCHA BOJOTICTH MOBITPS.
Bpizka: [liarpama piyHOro X0y TeMIeparyp Ta KUIbKOCTi oraiB (cTaHuis [3rom).

- 130JTiHIH, KiTBKICHOTO (hOHY
(i3oTepmu Ta i3orieTH), 3Ha-
KiB pyxy

1.2.4. Tinporpadi
s Ta BOIHI pecyp-
CH.

- Piuxu, o3epa, Bomocxosumia. 3abe3MedeHiCT BOIHIMHI pecypcaMH (3a CLIbpasaMHu), CIo-
JKMBaHHS CBIXKOT BOJIH (32 CLIbpagamu)

Bpi3ka: KoJyioBa jaiarpama - BUKOPHUCTaHHS BOAHHUX pecypciB (BUPOOHHMYI TOTPeOH, roCo-
JApCHKO-TIMTHI MOTPEOH, 3pOILICHHSI, CIITECBKOIOCTIOAPCHKI MOTPEOH)

Dororpagis YepBOHOOCKITFCHKOTO BOJIOCXOBHIIIA

- NHIMHUX 3HAKIB, apeaiB,
KapTorpam, KapTojiarpam.
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1.2.5. Pocvunuii
Ta TBapUHHUNA
CBIT.

- PO3MIOBCIO/IKEHHS XapaKTEPHHX BUIIB POCIIMH Ta TBAPHH, CKOJIOTIIHA Mepexa
Bpisku: giarpama kijbKocTi YepBOHOKHIKHUX MPEACTABHUKIB HA TEPUTOPIT paiioHy

- sKicHoro (oHy, apeasis,
JIOKAJTI30BAHUX 3HAUKIB,
JHIMHUX 3HAKIB

1.2.6. Jlanmmadr
u

- Turm nanmagris.
-Oororpadist: TumoBHii tanmadT [3r0MchKoro paiiony

- sIKiCHOTO (hOHY, JNIHIHHHMX
3HaKIB

1.3. Ipynmoeuti noxpue

1.3.1. Ipyntn

-OCHOBHI THIH IPYHTIB paiioHy
Bpizku: kapta- Bpi3Ka sIKOCTI OPHHUX 3€MeJlb, Jiarpama Mpu4rH 3a0pyIHEeHHs IPYHTIB, (o-
Torpadist [PyHTOBOTO pO3pi3y HAWOLIBLI PO3MOBCIO/PKEHOTO TUITY IPYHTIB

- SIKICHOTO (hOHY,

1.3.2. EponoBanic
Th IPYHTIB

- CtyniHp epooBaHOCTI IpyHTIB, Borammia neduusiiii mimanux rpyHTiB, PaiioH 3 iHTeHCHB-
HHM IIPOSIBOM IHJIOBHX OYp

-KUTBKICHOTO (hOHY, apeaniB

1.3.3. Exonoriug
Wif CTaH IPYHTIB

- Inonta epomoBaHUX OPHUX 3eMeNb (3a CUIbpasamMu), 3a0pyIHEHICTh IPYHTIB (BaKKHMHU
MeTaJlaMH, IECTUIMIAMH, 3aCOJICHHS, BTpaTa ryMycy

- KUIbKiCHOTO (hOHY, KapTo-
niarpaM, JHHIHHUX 3HAaKiB,
KapTOrpaM.

1.4. Exonoeiunuii cmaH HA8KOIUWHbO20 cepedosuiya

1.4.1. Exornoriun
uif cTtaH mpupoa-
HOTI'0 CepeoBHINA

- Kareropii oniHky craHy cepeoBHINA, BUKUAM IIKIIJINBHX PEUOBHH Y HACENCHHX ITyHK-
Tax.

JlonaTkoBa KapTa: €KOJIOTIYHHI CTaH IOBEPXHEBHX BOJ (3a0pyJHEHICTS) ,

JlonaTkoBa KapTa : 3a0pyIHEHiCTh aTMOC(epHOTO HOBITPSI (32 CUTbpagaMu

- KapTorpaM, KapTojiarpam,
JIHIMHAX 3HAKIB

1.4.4. OxopoHa
PUPOAN

- 0XOpOHa 3eMeJTb (6 TIOKAa3HHKIB), 0XOPOHA aTMOC(EPHOTO TOBITPS (2 MOKa3HHUKH ), 0XOPO-
Ha BoJ (2 NOKA3HUKH), OXOPOHA POC/IMH Ta TBAPUH (4 IIOKA3HMKH,)

JIOKaJIi30BaHMX 3HAYKIB,
JIHIHHUX 3HAKIB

2.1. 3emenvruil ¢hono. 3aeanvhi gidomocmi

2.1.1. BemenbHui
donn

-CTpyKTypa 3eMeNbHUX YTigp (3a CilbpagaMi), 4acTKa 3eMejb CLICHKOTOCIIOAAPCHKOro
TIpU3HAYEHHsI (32 CUTbpalaMH).

Bpiska: cToBmuacra jiarpama - JuHaMiKka po30paHoOCTi CLTbCHKOTOCIIOIAPCHKIX 3eMETh
JlonaTtkoBa kapTa: BHECEHHS MECTULMIIB Y 3eMITi

dotorpadist: 3emMenbHi yrias nodausy cena Kam’sHka

- KapToJjiarpam, KapTorpam.

2.1.2. TpomioBa
OILIiHKA 3eMeJTh

- CepenHst HOpMaTHBHA BapTiCTh 3eMeNb y CUIbpagax, BapTicTh OpeHa 1 ra (TpH./piK).
Bpiska: rpadik IMHaMiKK IPOJaXy 3eMelb CLILCHKOCIIOAAPCHKOr0 MPU3HAYECHHS 32 Mepio
32000-2016 poky.

- KapTorpam

2.1.3. InnexcHo-
KaJIaCTpOBE  30-
HYBaHHs

-Mexi KaJacTpOBHX 30H Ta KaJaCTPOBUX KBapTANIB, KaJIaCTPOBI 30HU Ta KBapTAJIH, KaJIacT-
POBi HOMEpH HACENICHUX ITyHKTIB.

- sIKicHOTO (hOHY, JIHIHHHMX
3HaKIiB

2.2. Po3noodin semens 3a kameeopismu. Buxopucmarms 3emens

2.2.1. 3emmi cinb-

CbKOrocrioziap-
CbKOIro Iipu3sHa-
YCHHSA

- CUIbCBKOTOCTIONAPCHKI 3eMJTi (LIS, MACOBHIIA, CIHOXKATI), 3eMJIi CLTBCHKOTOCIIOIAPCHKOT
IHpPACTPYKTYpH.

-SIKICHOTO (pOHY, 3HAUKIB

2.2.2. JlicoBkpHTi
3eMJIi

-PiBenp sicuctocTi TepuTopii (IUIOIIA JIiCy 3a KOXKHOIO CLTBPAIIO0), BUIUICHHS JTICOBKPH-
THX 3eMeJTb PO3MILIEHHS JTICHUITB (5) Ta MUCIHUBCHKHX YTillb.
Kapra-Bpi3ka (kocMiuHi 3HIMKH) TMHAMIKa BUPYOKH JICIB 3a IepiojI.

JIOKAJI30BaHMX 3HAYKIB,
KapTorpam, JIiHIHIX 3HaKiB

2.2.3. 3a0ynoBaHi

- Yacrka 3a0y[0BaHMX 3eMelb y IUIONII CLIbpaIH, CTPYKTypa 3eMejlb TPaHCIIOPTY Ta

-KapTorpaM, JIOKaJli30BaHUX

CTb TEpHTOPIi 3B’5I3KY, peKpearliliHi 3eMJIi Ta 3eMJIi iICTOPUKO-KYJIBETYPHOTO MPU3HAYESHHS Jiarpam

2.2.4.3emni nipu-|- Po3ramryBanHs 00’€KTiB PUPOAHO-3aMOBITHOTO (hOH/TY, PiBEHB 3aIOBITHOCTI TEPUTOPIT,|-TTOKaTi30aHHX 3HAYKIB,
poaHo- €KOJIOTIYHA MEpexa. TMHIAHUX ~ 3HaKiB, cHocio
3aII0BiTHOTO Bpizka: portorpadii-repuropii [13D KapTorpam, CIiocio apeain
boHIy Kapra-Bpi3ka: muroma Bara 00’ ekTiB [13® 3a cinbpamamu

2.2.5. Posmogin
3eMeNlb MK KO-
pHCTyBaYaMH

-Po3MimeHHs ciTbChKOCTIONAPCHKUX Ta (pepMepChKUX OpraHizamiil (3a cimbpagammu), Cilb-
CHKOTOCTIONAPCHKI 3eMJTi (OpHi 3eMJTi, Pilis, MACOBHIIA)., JTICOTOCTIOAAPCTRA, UTAUI Tabo-
pH, Mictig BiinounHKy. KapTa-Bpiska: miToma Bara KiJIbKOCTi ITiIIIPHEMCTB 3a CUIbpaJIaMH.

-Cnoci0 JIOKAJTI30BaHUX
3HAYKiB, Crocid JHHIAHMX
3HAKIB, CIIOCI0 KapTOrpam.

2.2.6. lerpamosa
Hi 3emti

-YacTka nerpamgoBaHHX Ta MaJONPOAYKTUBHHUX OPHUX 3e€MeNb y Iuiomi cutbpanu. Kapra-
Bpi3Ka: IPUYMHH Aerpajanii 3emMelns (eposii Ta 3a0pytHeHHs)

-Crioci6 kaprorpam Ta Kap-
TojiarpaM

Kaptu neprioro po3aiay BigoOpaxarTh ymoBu (op-
MYBaHHSI Ta YUHHHKH BIUIMBY Ha 3eMeNbHI pecypcu. AHa-
73 KapT, po3MilIeHUX B HaHIA YacCTHHI aTJIacy, MOXKE
BKa3aTH HA NPUYUHH i JOMIHAaHTHI YHHHUKH, SIKI 3yMOBH-
JM Ty 4M iHIY (GopMy MpPOCTOPOBOTO PO3MOALTY 3€MElb-
HHUX PEecCypCiB aIMiHICTPaTHBHOTO paioHy, iXHI BJIacTH-
BocTi Tomo. bioku mpo rpyHTOBHI MOKPUB Ta €KOJIOTIY-
HHUH CTaH cepeloBHIIA SIK KOMIIOHEHTH 3MICTOBOTO Haro-
BHEHHS aTJIacy BMILIYIOTh KapTH, 110 MOKa3yIOTh FeHETH-
YHI TUIH TPYHTIB, iX (i3W4HI, MEXaHIYHIi, XiMiUHi BIaCTH-
BocTi. Takox 1er po3ain Mae kaprorpadiuni Mozen, sKi
MTOKa3yIOTh €KOJIOTIYHI TTOKA3HUKH HAaBKOJIMIIHBOTO Cepe-
JIOBUIIA, SIKI TUM YM IHIIUM YWHOM BIUIMBaIOTh Ha CTaH
3eMenbHUX pecypceiB. Lle Taki kaptu sk «Exonoriuynmit
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CTaH NPUPOJHOTO CEPEIOBHUIIA», «3a0PYIHEHICTH aTMO-
cepHoro mOBITPs» Ta «3a0pyIHEHICTh IOBEPXHEBHX
BOJI.

Kaprtu npyroro pozziny atnacy iHGOPMYIOTH 1po Cy-
YacHUH CTaH 3EMEJbHUX PEeCypCiB, CTPYKTYpY 3eMellb
paiioHy, iX TpOIIOBY OIIIHKY Ta KaJacTpoBEe 30HYBaHHS
(670K «3emenbHU (OHI. 3aralibHi BiIOMOCTI»), HATAIOTh
BiZIOMOCTI HPO TMOUIMPEHHsI TEPUTOPIEI0 palioHy 3eMellb
KOXKHOI KaTeropii, Moka3yroTb, SKUM YHHOM PO3IMOALTEH]
3eMJIi MK DPI3HAMH KOpPHCTyBadyaMH Ta BJIACHHKaMH, B
SIKUX TajJy3sX HAapOIHOTO TOCIOJApCTBa BOHH BHKOPHC-
TOBYIOTBhCSI (070K «Po3mofin 3eMenp 3a KaTeropisMu.
Buxopucranns 3emensy). OctanHil 670K BMIITye B cede i
KapTH, 110 UTIOCTPYIOTh IMHAMIKy 3MiH MOCIBHMX IJIOIL
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OCHOBHHX CIIBCHKOTOCIIOAAPCHKHUX KYIBTYp, BioOpaxka-
IOTh HETaTHUBHI TEHJACHII y CLIBCHKOTOCIONAPCEKOMY
MIPUPOJOKOPUCTYBAHHI, MOPYIICHHS BUMOT IPYHTO3aXHC-
HOTO 3eMJIepO0CTBa, 3HMKEHHS PIBHS €KOJIOTIYHOI cTabi-
JIBHOCTI CUTBCBKOTO TOCIOAAPCTBAa Ta ¢(PEKTUBHOCTI BU-
KOPHUCTaHHS 3eMeNbHO-PECYPCHOT0 MOTEeHIay paifloHy.
IimicHiCTh 1 BHYTPINIHSA €IHICTH aTJIacy AOCATAETHCS
Y3TOJDKEHICTIO O(OPMIICHHS KapT OJTHOI TEMAaTHKH BCepe-
JIUHI PO3IITY, OKPEeMHX TEMAaTHIHHX PO3IITIIB aTiacy, a
TaKOX 3arajbHOTO BUIJIAAY atiacy. I[Ipu po3poOmi 3ara-
JILHOTO MPOEKTY 0OPMIICHHS aTjiacy BPaxOBaHO SIK €CTe-

3EMEJIbHUH ®OHI

CrpyxTypa zemensHoro Gonay, %

3emnic/r
¥ flicoewit ora
unie
3a6yacsani semni
W Boarmi pona

W PerpeaviimiTa
icropungzgynETypHi

Breocesmn necrmumas

TUYHY CTOPOHY - BUPA3HICTb TBOPY, TaK i HOTO CMHCIIOBY
YacTHHY, TOOTO 3pYy4YHICTh CYMICHOTO aHalli3y, BUBYCHHS
Ta BUKOPHUCTAHHS KapT pPI3HUX TEMAaTUYHUX PO3ALNTIB.
Koxxen posnin odopmieHnid B CBOEMY CTWII, ale
3B’s3aHUHU 3 3aTAJILHOIO 11e€10 0(OPMIICHHS aTiacy.

OCHOBHUMH TpPHUHIOUIAMH TP PO3poOIl THIOBHX
KOMIIOHOBOK CTOPIiHOK atiacy (puc. 2.) Oymo pamioHajb-
HE BHUKOPHWCTAHHS IUIOIII apKyIIiB, YHHKHEHHS BUTBHHUX
MICITb Ta 3aIIOBHEHHS iX TEKCTOBOIO iH(opMarli€to, rpa-
¢iyHIME  MaTepiallaMH, CTaTUCTHIHHMH BiOMOCTSMH
(Tabmumsamu, giarpamamu), poTorpadismu.

Aunamixa pozopanocti
CiNbCLKOTOCNOAAPCEKMX 3eMment, %

3emenbHi yriaga nodausy c. Kam'anka
YMOBHINMO3HAYEHHA
CTpyKTypa 3emenbHux pecypcis
1310MCbKOro PaioHy 33 Cinbpaaamm,%
@ /icosxpuri 3emni
@ 33byposani semni
= Inwi ( 3emni BoAHOrO oHAY,
PEKPEIUIIHOTO NDUIHAUEHHA, TOWOD)
Yactka 3emMens CinbCbKOroCnoAapchKoro NPU3HaYeHHR
y CTpyKTYpi 3emensHoro donay, %
0 45 60 75

rawe Bnswe

1:350 000

Puc. 2. Cropinka «3emensHAN QOHI»

PesyabTaTn Ta 00roBopeHnsi. B crnpoekToBaHOMY
aTiaci 3eMeNbHUX pecypciB [3toMcbKOro paiioHy Xapkis-
CBKOI 00JIacTi CHCTEMAaTH30BAaHO BiJOMOCTiI MPO YMOBH
(hopMyBaHHs 3eMEIBHUX PECYPCIB paioHy, 30KpeMa Mpu-
POIHI pecypcH i MPUPOTHO-KIIMATHYHI YMOBH, 3EMeEINb-
HUH (OoHA palioHy 3a cClIbpazaMu, BKIFOYAIOYH PO3MOILT
3eMelnb 332 KaTeropisiMM Ta KOPHCTYBauyaMH, a TaKOX —
iH(pOpMAIIifO PO EKOJOTIYHUIT CTaH MPHUPOJHOTO Cepeo-
BUIIAa T4 OXOPOHY 3€MElb, IO Pa3oM i3 CyNpPOBIIHUM
TEKCTOBUM, TpadiuHUM MaTepianioM, CTATHCTUYHHUMHU
BiJOMOCTSIMHU Ta (POTO3HIMKAMHU CIIpHS€E KapTorpadidHo-
My 3a0€3[EeYECHHIO OpraHiB MICIIEBOI'O CaMOBPSyBaHHS
(MpUAHATTS YNPaBIiHCHKUX PIillIeHb, OpraHizaiii pario-

HaJIbHOTO 3¢MJICKOPHCTYBAHHS Ta iH.), HAYKOBLSIMH 1 JIO-
CIIIIHUKAMH, CTYJCHTAMU Ta YYHSIMH JUIS BUPILICHHS
npodeCiiftHuX 3aBIaHb.

BucnoBku. CTBOpEeHHS arjaciB 3eMeNIbHHX pecypcCiB
aJIMIHICTPAaTHBHOTO PalilOHY JI03BOJISIE CUCTEMATU3YBaTH 1
KaprorpagiuHo BioOpa3uTH BiJIOMOCTI PO HEPEIyMOBU
(bopMyBaHHS, Cyd4aCHHH CTaH Ta OCOOJHBOCTI BHKOPHC-
TaHHS 3eMellb, 110 CIIPHUAE MiIBUIIEHHIO 1H(pOpMaIiiitHO-
KapTorpagiuHoro 3ade3nedeHHs yIPaBIiHChKOT TisIbHO-
CTi, HAYKOBHUX Ta KPA€3HABUYMX JOCIIJKEHb, i MOXKE CIIy-
yBaTH OCHOBOIO CTBOPEHHS CICI[ia/li30BaHUX PEriOHab-
nux ['IC Ta reonopranis.

JITEPATYPA

1. Jlenukuit M.}O. HaydHble OCHOBBI KOMIUIEKCHOTO CEITBCKO-
xo3siictBenHoro Kaprorpaduposanus / W.10. JleBuukuit. —
Mocksa : Hempa, 1975. — 204 c.

. Pazos B.II. Kaprorpaduueckue uccaeqoBaHKsS 3eMENIbHBIX
pecypcos / B.I1. Pa3zos. — Kues: Hayk. nymka, 1989. — 180 c.

. Houmos A.B. Kaprorpaduposanue 3emens Poccun. Hcropus,
Hay4yHbIe OCHOBBI, COCTOsIHHE, mepcrekTuBbl / A.B. J[oHIIOB.
— M.: Kaprreonenrp-I'eonesusnar, 1999. — 374 c.

. KoBampuyk 1. I1. Indopmarniitae i mporpamue 3abe3neueHHs
CTBOPEHHSI aTiiacy 3€MENbHHX PEeCypCiB aJMiHICTPaTHBHOTO

REFERE
. Levitskiy 1.Yu. (1975). Nauchnye osnovy kompleksnogo
selskokhozyaystvennogo  kartografirovaniya  [Scientific
fundamentals of integrated agricultural mapping]. — Moskva :
Nedra, 204.

59

paifony / 1. I1. Koanbuyk, }0. M. Angpeiiuyk, €. A. IBanoB
/I Hacommmc xaprorpadii: 30ipHHK HaykoBUX mpamb. — K. :
KHY imeni Tapaca IlleBuenka, 2011. — Bum.1. — C. 88-101

5. KoBanpuyk LII. AxryaneHi mnuTaHHs TeoiH(opMariifHoro
KaprorpadyBaHHs 3€MEIBHHX PECYPCiB aJMiHICTPATHBHOTO
paiiony / L.I1.KoBansuyk, O.B.Poxko // T'eononurrka u sKo-
reoguHaMuka pernoHos. Hayuwnsriit xypnan, Tom 10. — Bei-
myck 1. — Cumdepomnoins, 2014. — C. 58-62.

NCES

2. Razov V.P. (1989). Kartograficheskie issledovaniya zemel-
nykh resursov [Cartographic research of land resources]. —
Kiev: Nauk. dumka, 180



Science and Education a New Dimension. Natural and Technical Sciences, VI(17), Issue: 157, 2018 www.seanewdim.com

3. Dontsov A.V. (1999). Kartografirovanie zemel Rossii. Istori-
ya, nauchnye osnovy, sostoyanie, perspektivy [Mapping of
the lands of Russia. History, scientific fundamentals, state,
prospects]. — Moskva : Kartgeotsentr-Geodezizdat, 374

4. Kovaljchuk I. P., Andrejchuk Ju. M., Ivanov Je. A. (2011).
Informacijne i proghramne zabezpechennja stvorennja atlasu
zemeljnykh resursiv administratyvnogho rajonu [Information

resources atlas creation]. Chasopys Kartografiyi
Taras Shevchenko National University, 1, 88-101
5. Kovaljchuk I.P., Rozhko O.V. (2014). Aktualjni pytannja
gheoinformacijnogho kartoghrafuvannja zemeljnykh resursiv
administratyvnogho rajonu [Actual issues of gis-mapping of
land resources status and use in an administrative region].
Geopolitics and ecogeodynamics of regions, vol.10, no. 1.,

— Kyiv :

and software solutions for administrative district land 58-62
Land resources Atlas of 1zyumsky district Kharkiv region
N. A. Bubyr
Abstract. The article presents the results of creating the Atlas of land resources Izyumsky district of Kharkiv region. The structure of
Atlas includes three sections: "Formation conditions of land resources”, "Land resources" and "Reference data about the area." The
content of Atlas covers information on the natural and climatic formation conditions of the district land resources, the land fund
structure, the distribution of land by category and users, information on the ecological state of the natural environment and land pro-
tection

Keywords: cartography, Land resources Atlas, land resourses, Kharkiv region.

ATJac 3eMeJIbHBIX pecypcoB U3loMckoro paiiona XapbKoBcKoii 00/1acTu
H. A. Byobipb
AHHOTanms. B craTtbe n37105k€H OMBIT pa3paboTKU aTiaca 3eMeJIbHBIX pecypcoB M3toMckoro paiioHa XapbKOBCKOM 0bmacTH. ATiiac
COCTOHT M3 TPeX pa3zfesioB: «YciIoBHs (GOPMUPOBAHUS 3eMEIBHBIX PECYPCOBY, «3eMelbHbIe pecypch» H «CripaBodyHast HH(OpMaIys
o paiione». CofepiaHue KapT aTiaca OXBaThIBAET B pa3pe3e CEIbCKUX COBETOB CBEACHMS O NMPUPOJHO-KIUMATHYECKHX YCIOBHAX
(bopMupOBaHHs 3eMENBHBIX PECYPCOB paOHa, CTPYKTYpE 3eMeIbHOro (oHMa, pacipeieeHHH 3eMelb 110 KaTeropusM U MOJIb30Ba-
TEJISIM, CBEJICHUS 00 9KOJIOTMYECKOM COCTOSIHUHU MPUPOJHON CPEIbl U OXpaHe 3eMellb.

Knioueswvie cnoga: xapmozpaghuposanue, amnac 3emenvHoix pecypcos, 3emenvhvie pecypcsl, Xapbkosckas oonacme.
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INFORMATION TECHNOLOGY

TpancdopmepHas TEXHOJIOTUsI TAMMEPHOI0 KOAMPOBAHMS U
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AHHOTAIHSA. HaBOZ[S[TCS{ METOZbI U CpEACTBa TaﬁMepHOFO KOOUPOBAaHWs YMEHBIIAIONIUE KOM6I/IHaTOpHI)Ie 3HA4YCHUA JIBOUYHBIX
YyHCeJl HayWHas ¢ HAIOJHEHUs UMM Oaiita. H.]'If{ 9TOr0, UCIIOJB3YIOTCS MOHATHUEC TaﬁMepHaﬂ MCTKa W BBOIATCA JOIIOJHUTCIIBHBIC
YHapHBIE KOJBbI, aICKBATHBIC IO KOJMYECTBEHHOMY 3HAUYCHUIO TEM, KOTOPBLIE COACPIKATCS B KOZ[HpOBO‘IHOﬁ Ta6n1/1ue ASCII. B pe-
3yJIbTaTe, ONTUMHUBUPYETCA HE TOJBKO HHTCIUICKTYyallbHass 4CJIOBCKO-MalllMHHAas 06pa60TKa CHMBOJIOB s3bIKa KOMMYHHUKAIIUHU, a U

MIPOLIECC CKATHUS TAaHHBIX.

Knrwouegwle cnosa: maiimepras memxa, A3ulKk KOMMYHUKAYUY, YHAPHBLI KOO, KOIUYecmaenHoe sHavenue oanuvlx, maobauya ASCII

Beenenue. [ n310KeHNS PE3yNIbTaTOB JAHHOTO HCCIE-
JIOBAaHMS HCIOJIb3yeM NPHHATHIC HAMH KIIOYEBBIE OMpe-
neneHus. [ KOHIEHTpauy Ha U3JI0KCHNH CYTH HCCIIe-
JoBaHWs He OylIeM aHaIu3HpOBaTh M JOBOJHUTH MX HC-
TUHHOCTH. OCTajbHBIE ONPEACTIEHUs, B PAaCCMAaTPUBAEMOM
npeamerHoii obmactu (I[10), ceMaHTHYECKH OTHO3HAYHBI
U TIOATOMY HE HaBOJATCH.

Lugposvie xomnviomepor (IK), npenHasHaveHsl s
TpaHcopmanmu (mpeBpamieHus) 1udpoBold uHPopma-
unH. HMugopmayuss — OCMBICICHHBIH HMHTEIUIEKTOM H
NIPEACTaBICHHBIN Ha A3bIKe KoMMyHHKaK (SIK) pesyib-
TaT peoOpa3oBaHus U aHamu3a qaHHEIX. B 1K ¢ 1r00bmM
ocHOBaHMeM, cucteMorr cuucneHus (CY), Hampumep,
neonuHOi (CU2), dammbie - KOJIMYECTBEHHOE 3HAYEHUS
HaTypaJbHOTO YHCIIA.

O0beM o0OpabaTbiBaeMOl MH(POPMAIUHU CYILECTBEHHO
BIIMSIET HA MPOM3BOAMTENBHOCTh KoMIbloTepa. [loaTomy,
mpobieMa MoBBIIIeHHU 3()()EKTUBHOCTH CXKATUSA TaHHBIX
(yMeHbIIICHHEM KOJNYECTBEHHOTO 3HAYCHHS HATYPAIbHO-
ro 4ucia) Beerjia OyaeT akTyalbHO# 3a/1auell KOMIIBIoTe-
pHU3aIMH.

Kparkuii 0630p nydankauuii no treme. CyniecTByer
000CHOBaHHBIN MECCUMM3M OKHJIaHMS Iporpecca B pac-
cmarpuBaemoid I1O, T.K. cuMTaercs, 4YTO TEOpPETHYECKHE
Ipesienbl CKaThs WHGOPMAIMU YK€ TNPAaKTHYECKH JI0-
CTHTHYTHI NPUMEHEHHEM CYIIECTBYIOIINX METOMOB (ai-
TOPUTMOB) M CPEJCTB (pean3yomux nporpamm). Pa3su-
THE KOMIBIOTEPHONH TEXHHKH YMEHBIIHUJIO 3HAYUMOCTh
CXKATUS JaHHBIX, HO OCTAIOTCSA NPOOJIEMHBIE MECTa IpH
HX pacrpeneieHHoH 06paboTke, Iie OHO BCe elle KpaifHe
BocTpeboBaHo. OOBSACHAETCS OTHOCUTEILHO HU3KOHM CKO-
pocThio 00pabOTKM JaHHBIX B X XPaHWJIMIAX U KaHAJIax
KOMMyHUKanuu. OCHOBHBIE U3 HUX!

1. Iepenaua mo 37MEKTPOHHOH moyTe (OCOOEHHO IS
MOOMJIBHBIX YCTPOWCTB).

2. HakoruieHune TaHHBIX Ha MHTEPHET-caiiTaX M ImopTa-
nax.

3. DKOHOMUSI CBOOOJHOIO MECTa Ha HOCHTEINSIX HH-
dhopmanuu.

B mepeuncieHHBIX HampaBlICHHSX CYIIECTBYET MHO-
KECTBO MPUKIATHBIX MyOIUKAIMH 1 HOBBIX TEXHHYECKUX
pewieHnid. Ho MBI CKOHLIEHTpUpYEMCSl Ha aHaJIN3e Teope-
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THYECKHX W MPAKTHYECKUX TOCTIKCHUH HETOCPEICTBEH-
Ho B [10 cxarus uadopmarum.

Brinensior HecKobko croco6oB cxarus. Mx mMoxHO
pa3zenuTh Ha JBE OCHOBHBIE KaTErOpuH. JTO cxkatue 0e3
MIOTEPh M CXKAaTHE C ONPEIEICHHBIMH ToTepsMu. [lepsas
KaTeropusi akTyallbHa TOJBKO TOTJa, KOTJa €CTh HE00XO-
JVMOCTb BOCCTAHOBHTH JAHHBIE C BBICOKOH TOYHOCTBIO,
HE TIOTEpsSB HU OJHOTO OWTa HMCXOAHONH HMH(OPMALMH.
Cunraercs, 4TO NPHOPUTETHBIM CIIy4aeM, B KOTOPOM
HEOOXOANMO €Tro HCIIONIb30BaHHE, 3TO CHKATHE TEKCTOBBIX
JOKyMeHTOB. Ho 3TOT BBIBOJ HEKOPPEKTEH, T.K., BCETHA
MOJKET BO3HHMKHYTh CHTYyaIUsi, KOrjJa MOTpeOyercst mMoui-
Hasl a/IeKBaTHOCTh MCXOAHOM mH(popmanuu. Hampumep,
IIPU BOCCTaHOBJICHWU 3aapXHBHPOBAHHBIX IaHHBIX. [Ipu-
YUHON HOMYJISPHOCTH alrOPUTMOB CKaTHA C HOTEPSIMU
SIBISIETCSI TIPOCTOTA WX peanu3anuu. Eme takue anroput-
MBI OOECIIEYMBAIOT OTHOCHTENIBHO BBICOKYIO CTEIICHB
CKaTHs, MPU STOM COXPAHSA JOCTATOYHOE KOJIHUYECTBO
UCXOAHOW wHGpopMammu 118 ee wuiaeHTH(ukanuu. Hc-
MIOJb30BaHNE MOJOOHBIX AJTOPUTMOB B OOJBIIMHCTBE
CITydqaeB MOAXOANT UL CXKaThsl OUM(POBAaHHBIX aHAJIOTO-
BBIX JAHHBIX, HAaIlpUMep, 3BYKOB WM H300paxkeHHd. B
TaKUX CIydasX KOHEUHBIH Pe3ysIbTaT MOXKET CHIBHO OT-
JIMYAThCSl OT OPUTHHANA U BCE )K€ OH, KaK MPaBHIIO, Y/0-
BJIETBOPSIET KPUTEPUSIM WX JaJbHEHIICH WHTEIIEKTyallb-
HOW 00pabOTKH. ANTOPUTMBI CKaTus 0e3 morepu HHPOp-
Malliy TO3BOJITIOT OOECIICUYNTh MAKCHMAaJIbHO TOYHOE
BOCCTAHOBJICHHUE MCXOJHBIX JaHHBIX, KOTJa JIO0BIE TTOTe-
pu uckmodeHsl. OJHAKO y AaHHOTO METO/AA €CTh OJHH
CYIIECTBEHHbIH HENOCTAaTOK: MpPH WX HCIOIb30BAaHUN
KJIACCHUYECKHE METOMABI M CPEACTBA CXKATHs, MATKO T'OBO-
ps, Hea(hdexTuBHBI. OH OCHOBBIBAETCA Ha BEPOSITHOCTHO-
CTaTHCTHYECKOM IT0JIXOJIC ¥ YCIOBHO pa3OMBaeTCs Ha /1Ba
THMA: OJOYHBIC M afanTHBHBIE MeTonbl. [Ipu mcmomb3o-
BaHUM OJIOYHBIX aJITOPUTMOB IIPOUCXOANUT BHICUMTHIBAHHE
KaXJO0Tr0 OTIEIbHOro OoKa MH(POPMAIMH C IOCIEIyIo-
UM J00aBJIEHHEM €ro K OJIOKY, KOTOPBIA yXKe MpoIesn
cKaTWe. AJaNTHUBHBIE aNTOPUTMBI  IIPEAYCMATPUBAIOT
BBIUKCIICHUE BEPOSTHOCTEH MO TOM HMH(pOpMaIuu, KOTO-
past yxe Oblta odpadorana B nponecce cxarus. K atomy
THIly METOJIOB MOXXHO OTHECTH aJalTHUBHBIA alTOpUTM
Illennona-®ano. 3T0 — OAMH U3 MEPBBIX AJITOPUTMOB
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CKaTHsl, KOTOPBIH BIIEPBbIE CHOPMYIHPOBAIN ITH aMEpH-
KaHCKHe y4EHble. [laHHbBII METO CoKaThsi UMeeT OO0JIbIoe
CXOJICTBO ¢ anroputMoM Xad¢dmaHa, KOTOPBII MOSBUIICS
Ha HECKOJIbKO JIET I03)KE U SIBISETCS JIOTMYECKUM YCO-
BEpLIEHCTBOBaHUEM npeablaymero. Cpenu npogeccuo-
HaJIOB OH M3BECTEH KaK «aJalTUBHBIH jKa/IHBIH aJITOPUTM
ONTHUMAJIEHOTO NPE(pUKCHOTO KOAMPOBaHUS andaBuTa C
MUHUMAaJIbHOH WU30BITOYHOCTRIO» [1]. OH mo3BOMSCT
CTPOUTDH KOJIOBYIO CXEMY B ITIOTOYHOM pexxume (0e3 mpen-
BapUTEIHHOTO CKAaHWPOBAHUS JAaHHBIX), HE UMesI HUKaKUX
HavyaJbHBIX 3HAHUH W3 HMCXOJIHOTO paclpelesieHus, 4To
MIO3BOJISIET 32 OJIMH TIPOXOJ CKaTh JAaHHEIE. [Ipenmyte-
CTBOM 3TOTO cIloco0a SIBISETCS BO3MOXKHOCTH OBICTPOTO
konupoBaHus. OH 10 CUX MOp CUUTACTCSl HETIPEeB3OHICH-
HBIM 110 3¢ deKTHBHOCTH B paccMartpusaemoit [10. [lns
JanbHEHIIe ONTHUMHU3AIMKA  ONEPUPOBAHMS  COKATBIMU
JTAaHHBIMH Bcsl IIpeoOpa3oBbiBaeMas nH(opManus pacrpe-
JIeNSIeTCsl Ha HECKOJIBKO OTHENbHBIX 0J10Kk0B. [Tponcxomur
LenocTHoe TpaHcdopmupoBanue uHGopmanun. B xoneu-
HOM HTOTe, BCe OyJeT 3aBHCETh TOJBKO OT HPOTPaMMBEL,
KOTOpasi UCIoNb3yeTcs Juisl cxatus uHpopmauuu. [lpu
BBIOOpE YTHIIMTHI AJISl COKaTUs, YYUTBHIBAETCS TO, 4TO 3(-
(DEeKTHBHOCTD CXKaTHs 3aBHCUT OT TUIA IpeoOpa3zyeMoit
nadopmannu. Tak, Hanpumep, 3P(eKTHBHOCTD CHKATHSA
TEKCTOBBIX (DAMJIOB M JOKYMEHTOB MOXET JOCTHraTh
90%. A BOT mpH CXaTHM HM300paKEHHH - BCEro B He-
CKOJIbKO TIPOIEHTOB. CaMbIM JIETKOBECHBIM (3aHMMaeT
Bcerol,31 MO) U NOCTYyIIHBIM B MHUpE apXHBAaTOPOM, IIOJI-
HOCTBIO COBMECTHMBIM C aKTyaJbHOH Ha CETOIHS
Windows 10, cauraercs 7-Zip [2].

Cxatre uH(OpMaLUUK SBISIETCS COCTABISIONIEH BaX-
HEHITUX METOIOB W CpPEACTB LUPPOBOH 00pabOTKH -
KonupoBaHus M IudpoBaHus. [lepBuuHoe mpsmMoe u
obOpatHoe KomupoBaHue (MH(pOpManus <> TaHHEIE) obec-
neyuBaeTcs MpuMeHeHneM Ttabmuy cumBoioB ASCII (7
OuTHO#, omHOoOailTOBOI), Unicode (aByx OaiiToBOW) M
BCEX HX INPOU3BOAHBIX. DTO KOAMPOBAHHE OCYIECTBIS-
eTcsd Ha MaMATH NPSMOTO JOCTYNa OTPAHHMYCHHOTO pPa3-
Mepa, 4yTo obecreunBaeT OTHOCUTENIBHO He3HAUUTEIbHbBIC
U OIMHAKOBBIC MHTEPBAJIbl BPEMEHH JOCTYyINa KO BCEM €¢
aneMeHTaM. B Helf, B KadecTBe aJpEecHBIX HHAEKCOB,
UCTIONIb30BAHO KOJIMYECTBEHHOE 3HAUCHHE KaXKIOTO pas-
psiza ABOMYHOTO YHCIA, KOTOPOE MOXKET OBITh BOCIIPOU3-
BeZicHO B 7 Owrax, | mnm 2 Oaiitax. OHO pacmmcaHO TO-
CJIEJIOBATENIFHO 10 Mepe MX MOIY4eHHUS ABOMYHBIM CIIO-
XKeHHeM. B pesynbrare, CTpOKH ABOMYHBIX KOJIOB TaOJIHII
moouepenHo coaepxkat: 128, 256, 65536 3amuceii u3 7, 8,
16 6ur. Kaxxnomy HBOMYHOMY KOIY IOCTaBJICHO B COOT-
BETCTBHE OO0O3HAYCHHE CHUMBOJIA/CHMBOJIOB ajdaButa
SK. Ipsamoe n oOpaTHOE KOANPOBAHUE OCYIIECTBISIETCS
annapaTHO-aITOPUTMUYECKUMU CPEJCTBAMH Tepudepuii-
HBIX YCTPOWCTB (KJIaBHaTypa, AucIuieit u npyrumu). [lpe-
o0Opa3oBaHue mocjeaoBarenbHocTedl u3 16, 8 u 7 Outr B
CHMBOJIBI IPOHUCXOJUT Ha 0a30BOM YpOBHE, TakK YTO INPH
pabote Ha IIK moss30BaTens OOJbIIE HE CTAIKUBACTCS C
JIBOMYHBIM IIPEACTaBlICHHEM. Takoe NpeoOpa3oBaHUE
3alleficTByeTCsa cpa3y ke mocie TectupoBanus BIOS. B
Ka4ecTBE MEKAYHApPOJHOTO CTaHIapTa NPH3HAHO KOIH-
poBanue 128 OutHO#l Tabmuuber ASCII. OHO OXBaThIBaeT
cumBOJBl anaBuToB ocHOBHBIX K (CUio, aHTNHiiCKHE
OyKBBI, yNpaBisioliue u Apyrue cumbouibl). [IpousBon-
geie Tabmumbl oT ASCII m Unicode mokpwiBaioT Bce
ocranbHOe MHOroo6paszue SIK. OrpaHudeHHBIE BO3MOXK-
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HOocTH TaiiMepHoro kogupoBanus (TK) ucmonb3yrores B
KompoBouHbIX Tabauuax tumna ASCII (mpsiMoii moctyn K
UX KOJiaM) M KOMITBIOTEPHOM TaiiMepe (IpepbIBaHHE «II0
taiiMepy»). Co3gaHue IOMOJHUTEIBHBIX BO3MOXKHOCTEH
TK, mis pemenns npobiem TpaHcdopmanuu nHdopma-
IIMM BO3MOXKHO TIPH BHECEHUH Psfa apXUTEKTYPHBIX H3-
MeHeHul B ABonuHbli LK. KoHuenTyainbHO OHU H37103Ke-
HHE B [3, 4, 5], HO IPUMEHHUTENBHO K OYEPUCHHOU TPO-
onmeme cxatus HHpopMarmu OyayT HeTaTu3UpOBAHEI
HaMH B COJEP)KATEIbHON YacTH ITyONMKaIHH.

e MpoBOAMMOrO HCCIEIOBAHUS MMOKA3aTh, KaK Me-
Tombl M cperctBa TK crmocoOCTBYIOT MOBBIMICHHIO, (-
(DEeKTHBHOCTH CXKaTHs JaHHBIX HE 3aBUCHMO OT BEJINUUHEI
KOJIMYEeCTBEHHOr0 3HaueHus uuciaa u CY B koTopoil oHO
MIPEJCTABIICHO.

Matepuansl 1 MeToAbl. Ilocne nepBHUHOrO KOIUPO-
BaHUS HaTypalbHBIX IBOMYHBIX uucen B ASCII orpanu-
4YeHHOH pasmepamu 7, 8 wiam 16 OuTHBIX 3amuceil (mpe-
HUMYILIECTBEHHO - Oalitamu) nBonuHblid 1K, kak mpaswuio,
onepupyeT ¢ KOJIUYECTBEHHO CTPYKTYPHUPOBAaHHBIMH C
BospactanneM B 10° mmm 1024 pasmepamu 3ammceit
JIMHEHHOW TMaMsATH NPOU3BOIHBIMH OT Oa3oBoro Oaiira.
VYkazaHHBIE pa3Mepbl MaMsATH 0003HA4aroT MPUCTaBKAMU
(xmno, mera, rura, Tepa, ..., MHoTTa). B pesynbrare, npu-
XO/UTCS OINEpUPOBATH OOJBIIMMHU M Ja)xe CBEpX O0O0JIb-
IIMMU JIBOMYHBIMH 4YHMCIAaMHU. OTO OIPAHUYMBACT BO3-
MOKHOCTH paclapajlieTMBaHUs BBIUMUCIECHUN U NpUMEHe-
HUE MaMATU IpsAMOro JocTyma. Bce omepanuu Haja Taku-
MU YHCIAMU OCYILECTBIIIOTCS HCKIIOUUTEIBHO HX IO-
ClIeZIOBaTEeNbHBIM IIPeoOpa3oBaHUEM ONEpalUsIMU IIPOU3-
BOJHBIMU OT 3aTpPaTHOTO ABOMYHOTrO cioxkeHus. Ilosto-
My, MMEIOIIMECs anapaTHO-BPEMEHHbIE MpPEeHuMyIIecTBa
NaMATA OPSIMOTO JOCTYIa HIDKHEro (06a30BOro) ypOBHSI
konupoBanus ASCII Tyt obecuenuBatorcs. CymiecTBeH-
HO He MOMOTAIOT TeXHUYECKHE U aNrOPUTMUYECKUE YIIOB-
KM B BHUJE UCIOJb30BAaHUS CYMMaTOPOB, IPYTUX IMPOU3-
BOJAHBIX YCTPOMCTB, a Taxke MpOrpamMMm JUll YCKOPEHHUS
o0pabotkn Oonpminx 00BEMOB uH(poOpManuu. bazosas
omepauusi  CIOXKEHHUS, peanusyeMas  IPOrpaMMHO-
anmapaTHBIMU CpPEACTBaMH, INPHU ONPEAEICHUU KOJIHue-
CTBEHHOE 3HaueHMs 4ucia nosuiuoHHoi CU xapakrepu-
3yeTcd CTENEHHOM 3aBUCHUMOCTIO YBEIMYEHHS BpPEMEHU
cdeTa Ha KaxXJoM crapuieM paspsue. IloareepikaeHuem
CKa3aHHOT0, SIBJISIETCSl BU3YaJIbHO HaOJrojaeMasi BpeMeH-
Has 3a/ep’KKa TpU OCYIIECTBICHUU cyeTa PAa3IUYHBIX
HHTepBaJIOB BpeMmeHu Taiimepom LK. Bmecte ¢ Tem, us-
BECTHO, YTO 4YeM MpOIle Omeparys, TeM MEHbIIe 3aTpaT
TpeOyeTcs Ha ee peanuzaiuio. Takoe yrBepxkaeHue B [10
K ocHOBBIBaThCA Ha TUIOTE3¢ MHOTOMEPHOCTH WM B3au-
MOJIEHCTBHSA: MaTepuH (CUMBOJOB, YCTpPOICTB, ...), Ipo-
cTpaHcTBa (OMT, OAMT, ...) U BpeMeHH (CeKyH/a, MUHYTA,
...). U3BecTHO, uTO 0a30BOW omepaieil CIOXECHHs, HC-
nosbs3yeMoil B 1K ais BBIABIEGHUS CBOMCTBA KOJIMYECTBA
JIaHHBIX (HATYpaJbHBIX YHCEN), SIBISCTCS OMepanus CIBH-
ra. OHa peanusyercs JUHHEH 3aJ€pKKH, B MpOCTeHIIeM
cilyqae, 3TO OOBIYHOE 3JIEKTPUYECKOE CONPOTHBIICHUE.
[Ipocrora TexHMYEeCKO# peann3alMu U ObICTpoAEiicTBUE
omnepanuu (CerogHs, OHa OIPaHMYEHAa CKOPOCTBIO CBETA)
JJAI0T 3HA4YMTENbHOE IPEUMYILIECTBO NP aJbTepPHATUB-
HOH «TaiiMepHOW» WICHTU(PHUKALMHA KOJINYECTBEHHOTO
3HAa4YeHUs 4MCIa, 3alUCAHHOTO B €AMHUYHOU (YHapHOI)
CUY. OHO MOXeT OBITh OTOOPAYKEHO MO3HUIUEH eTUHUYHON
siueiiky B JIMHEHHOM MaMATH U 3aTeM OJHO3HAYHO UJEH-
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Tuuuuposatbecss B Tpedyemoit CU reHeparopom cra-
OMJIBHBIX BPEMEHHBIX MHTEpBanoB. CerojiHs, BCEMUPHBIM
CTaHJApTOM IPU3HAHA YacTOTAa aTOMHBIX YacoB IO CTa-
OMIBHO MUHHMMAJIBHOIM 4YacTOTe€ KOTOPBIX CHHXPOHU3HU-
pYIOT paboTy BCeX NMPOU3BOJHBIX YAaCTOTHBIX I'€HEpaTo-
poB. B 11K OCHOBHBIMH 4aCTOTHBIMU T€HEPATOpPaMH SIB-
JSFOTCS TIporieccopbl. Ha ompeneneHHbIX 4acToTax, OHH
JIETKO CUHXPOHU3UPYIOTCS ¢ 3TanoHHoW. Ilpu mpexncras-
JICHUHM KOJMYECTBCHHOTO 3HAYEHHS OTACIBHOTro Oaiita B
ASCIIl, O yxe B mpomsBomHOit CYip, moTpedyroTcs
€MHCTBEHHBI CUMBOJI «l1» W IIecTb CHMBOJOB «O».
[Mo3unus sToro OailiTa B CTpOKE TAOMHMLBI, KaK M IpH
koaupoBaHuu B CH,, ompenensercss MEXaHU3MOM JOCTY-
na kK 16 3anucsm (Oaiitam) ee mamsaTu. Takum oOpazom,
10 CPaBHEHMIO C HAMOJHEHUEM KOJIMYECTBEHHOTO COMAEp-
xaHus Oaiita B CYp OMHapHas KOMOWHATOPHKA yIpoIla-
ercs. Ha mnpumepe mozaepHusupoBaHHOH 128 OuTHOM
koaupoBouHoi Tabnumbl ASCII mokaskeM mpenMyIecTBO
TK mpu cxaTuu KOJIMYECTBEHHOI'O 3HAYEHMS COJEpKa-
IIAXCS JaHHBIX. B Hel, 7 OWTHOE KOJHMYECTBEHHOE
HaroJHeHue OaifTa MpenCTaBICHO MOTHOM KOMONHATOPH-
Koit out. OHa oToOpaXkaeTcst Ha IMHEHHOM MamMsATH (3aIT-
cu) u3l28 gueex.

Ilo anamorum c METOJOM aJaNTHUBHBIX aJTOPUTMOB,
HaBeJIeHHBIM B [1], mpoBeneM BEpOSTHOCTHO- CTAaTHUCTH-
YeCKMH aHalIW3 CHMBOJIOB BXOJHOI'O, T€HEpUPYEMOIo U
BBIXOJTHOTO (KOJMYECTBEHHO CKaTOro) JIBOMYHOTO KOJa.
Kak mokaspIBacT CTaTHUCTHKA, MOJIHAS KOMOWHATOpHKA 8
pa3psaHOTO JBOMYHOTO Kojna, mpenctaBieHHas B ASCII
Jud BXxojHoro umucia B CY(1.p) Ckopee HCKIIOYEHHUE, YeM
npaBmwio. Ho MMeHHO A7t Hee BO3MOXKHO camoe 3ddek-
TUBHOE KOJMYECTBEHHOE C)kaThe. B kauecTBe mpumepa
paccmoTpuM unciio 12819 ¢ mpu3HAKaM#u KoJmdecTBa (o
YMOJTYaHHIO, 3TO MPOOEIBI JO U MOCKE CIUTHOTO HaIHCa-
Hust mudp yucna). Toraa, ocMpIcIMBaeMOe HAMHU KOJIHIE-
CTBEHHOE 3HaueHueM umucia 128 — 1, 2, ..., 128, Tak kak
MbI ero cuuraeM 1o 128. B K st 3Toro ucnosis3yror
cmemanabie CY, HarmpuMmep, 3amuch yncna B CY.g) Ko1u-
poBke. Ho oHE yxe TpeOyIOT HCIIOIB30BaHUS MTPOU3BOI-
HBIX OIepaIvii ABOUYHOTO CIOKEHUS.

ITpumenurtensHo k KonupoBke B ASCII 3To MOKeT BBI-
IJsIeTh Tak. BoiOupaercss OMHapHBINA KO, MISHTH(UIH-
pyemsIii B cTpoke cumBoJioB SIK kak HeunTaemoe (3amop-
YeHHOe) cojepkaHusi Oaiita, KOTOpOMY NpHCBaMBaeTCs
3HadeHne TM. DTOT KO 3amUChIBacTCs B OaWT KOTOPBIHA
JIOIMCHIBAaETCsl BO3Je Oaiita ¢ IMoOCIeAHeH 3Havamen Io-
3unuei «1» MASHTHOUUMPYIOMEH KOJIMYEeCTBO YHCIA B
CY(1.). [Tpm ycnoBuu uaeHTH(UKAINH B TAMSTH IIPSIMOTO
JIOCTyTa MO3UIMU 3amucH OaiTa ¢ MPU3HAKOM KOJIH4Ye-
CTBEHHOTO 3HAYEHHUS UYUCIIA, JIETKO BOCCTAHOBHUTH U CaMO
KoNn4ecTBeHHOe 3HaueHue uucia. Ecnmu y LUK umeetcs
BO3MOKHOCTh HAeHTHU(HIMpoBaTE TM Ha ypoBHe OuTa,
Hampumep, Kak «d», Torma GakTHUECKH YUTAEMBIH J[BO-
WYHBIA KOJA OyIeT cojepiaTh 6 CUMBOJIOB «0», mycTOi
(3armopueHHBINH) cumBoI «4» 1 cumBoa «1». TM sBnsiercs
MIPU3HAKOM BOCIPOM3BEIEHUS YUCIIAa U BCEro psaa mpen-
LIECTBYIOIIUX JBOWYHBIX KOJOB. [locuMBoNBHO, 3TO OY-
net Bersneth Tak: 000000%1. B pesynprarte, mis pac-
CMaTpUBAEMOI0 BapUaHTa, HaM yJaloCh MOCIEN0BaTEIb-
HocTh M3 128 cumBomnos (1, 2, ..., 128) 3amucats koMOu-
HaToOpHKoH u3 8 cumBoIoB 10 3 (6— «O», 1> «t» u 1>
«1»). Hanumo Koim4ecTBEHHOE CXKaTHe HCXOAHOTO YUCIa
B 16!!! pa3. KosmuecTBeHHOE C)KaTHE APYrHX 8 pas3psii-
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HBIX, HO (aKTHUeCKH 7 OWTHBIX BXOJHBIX JBOMYHBIX
KOJIOB KOHEYHO MOTYT OBITh MeHee d()(EKTHBHBIMH, HO U
OHH BIIEYATIISAIOT, TAK KaK BO3MOXKHOCTh KOJIMYECTBEHHO-
rO CXKaTHs CoJepkaHMsi OalTa KIIACCHYECKOEe CHKaTHe
BooO1e uckmouaer. Hamu, ¢ ucnons3oBanuem TK, pas-
paboTaHBI aNTOPUTMBI 00ECTICUNBAIOIINE CHKATHS Ha OIUH
out coxmepkanme OaiiTa KOIUPOBOYHBIX TaOMWIl. A 3TO
y’Ke MO3BOJISIET apXUBUPOBATH JI000E HAMOTHEHNE OaiiTa,
B TOM YHCJIE U C paHee apXHUBHPOBAHHOW MHQOpMAaLHUei.
B cBsI3M ¢ TPYIOEMKOCTBIO MX M3JI0XKEHHS, 3/1€Chb OHU HE
HaBomsaTcs. Cxarne TK ocHOBBIBaeTcs Ha TpEATIONONKe-
HUH «M30BITOYHOCTHY» TOJIHOH KOMOWHATOPUKH JIBOMYHO-
ro xoaupoBanus 3anoxeHHod B ASCII. He cocraBnser
ocoboro Tpyna, gaxe 0e3 IpeIBapUTEIbHOIO CTAaTHUCTHU-
YeCKOro aHajM3a UCIoJIb30BaHMs B coobmenusx SIK Bcex
UX CUMBOJIOB, HCKJIIOYHUTh U3 BCETO MEPEYHs aleKBaTHBIX
JIBOMYHBIX KOJOB, KAK MUHUMYM 64 KOMOWHAIUU CHMBO-
JIOB, KaK NPAKTUYECKH HEUCIIONIB3YEMBIX I ONpEIEIICH-
HBIX BUAOB HWH(pOpMANWH. JTO BO3MOXKHO, TaK Kak He-
BO3MOXKHO ce0e MpPEeACTaBUTh OJUH KOJ CXKATHS IJIsl pa3-
JIMYHOTO KOJIWYECTBEHHOTo 3HadeHus uncya. OcoOeHHO
3¢ PEKTUBHBIM, KaK U AJISI CTAHAAPTHBIX METOJIOB CXKATHS,
0Ka3aJIoCh CXKAaTHE OIpENeNICHHbIX BUIOB HH(pOpMAIHH,
HO B OTJIMYMHU OT HUX IOTEPH MaMATH U BPEMEHH HE Ipo-
MOPLMOHAJBHBI  pa3MepaM CXKMMaeMoi HH(pOpMaIuy.
Jlis 3TOTO, TaKXKe MpPEABAPUTEIHHO IMPOBOIUTCS BEPOST-
HOCTHO CTaTUCTHYECKHUH aHaJIU3 BXOJHOTO CTPYKTYpPHUPO-
BaHHOTO, Hampumep, OailiTamu, OOJBLIOrO JBOMYHOTO
yucna. B pesynbrate co3maercsl Takod reHepaTop Comep-
XKaIKXcsl B HeM CUMBOJIOB SIK, KOTOpPBIH BOCIPOM3BOINT
UX B MOPSJKE BCTPEYaEMOCTH B 3TOM BXOJHOM cOO0IIe-
Hun. Hampumep, anst TekctoBoil mH(popMmannu, marema-
THYECKH JI0Ka3aHa B [4] BO3MOXKHOCTH €T0 CO3JaHusl.
Pesyabrarel m ux o0cy:xaenue. CyniecTByeT Aajb-
HeWImas NepCreKTHBa HCIIOIb30BaHMUS CTATHCTHYCCKU
BEPOSATHOCTHBIX METOJIOB MAJS IpeoOpa3oBaHUS JBOWY-
HBIX KOJIOB YBEJIMYEHHON Pa3sMEpPHOCTH K 7 OUTHOM KOIH-
poBke ASCII, a Takxe Ui ONTUMHU3AIUN TEHEPATOPOB
coobmenuii K. Kpurepuem mocienHux, MOXeT CIYKUTh
CJIeAyIOIIasl BBISIBIICHHAS HAMH 3aKOHOMEPHOCTb, UCTIOJNb-
3yemast Uil OLEHKH HauOOJBIIEro KOJHMYECTBA IaroB

MEepEeCTaHOBOYHOI'O T'e€HepaTopa CG P BOCCTAHOBJIE-
HUU BXOJHOTO COOOIIEHHUs Mo TaliMepHON MeTke. [1ycTs,
HanpuMep, U3BECTHO, YTO CPEIHE CTATUCTUYECKUN TEKCT

X
HUMCCT 4YaCTOTHI IOABJICHUA KaXXI0ro CHMBOJIA ' U3

aJ'I(l)aBI/ITa A PpaBHbIC f . COOTBGTCTBCHHO, B Tekcre X

jHa KoToporo pasHa M cmmson X

K =nx pa3. Torna, B HauXy/umeM ciydae repecTaHo-

BOUHBII CHMBOJBHBIA TeHeparop cnaemaer N maroB s
BOCCTaHOBJICHHUS TEKCTA.
1
N =R lkn?- k!
ko k !
IIpu 5TOM BBINONHSETCS NOMONHUTENBHOE OTpaHUYE-
HHE Z':ki —m:
i=1
Ucnons3yss TK B I1O TexcroBoif mHpOpManyu HaMu
NIPEAIOKEHBl M HOBBIE amIapaTHBIE cpeacTBa [7], mpu-
OmDKarolmMe penieHus] MpodJieM MEXS3BIKOBOM KOMMY-
HUKAIlMY, B YaCTHOCTH, nepeBoja ¢ oaHoro AK Ha npy-
TOH.
BeiBoabl. B pe3ynbraTe mpoBENEHHOr0 HaMH HCClIe-

COMIEPIKUTCSI



JOBaHHs, IIOKa3aHa BO3MOKHOCTb ITOBBIIICHUS 3(1)(1)61(-
THUBHOCTH CXKaTus I/IH(i)OpMaIII/II/I C MIPUMCHCHUECM METOAOB
" CpeACTB TK. HpI/IBGIIeHO OIIMCAHUC OCHOBHBIX M3 HHUX.
Onu MOT'YT OKa3aTbCs MOJIC3HBIMHU JIsI CO3AaHUsA alia-
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paTHOIi, alrOpUTMHUYECKOH M MPOrpaMMHOM peanu3anuu
3¢ PeKTUBHOTO CxKaTHA. A OHO, Bcerja OyAeT akTyaJbHOU
3a1aueil KOMIBbIOTEPU3ALHH.
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[ Anisimov A.V, Gritsenko V.l., Osadchyy O.Y.,

Transforming technology of timer coding and data compression

Y. O. Osadchyy, O. Y. Osadchyy, O. A. Gorbunov, R. V. Skuratovskyy

Annotation. The methods and services of timer coding that reduce the combinatorial values of binary numbers starting with filling
the byte by them are introduced. The concept "timestamp" (time marker) is used and additional unary codes are introduced (bring in)
that are adequate in quantitative meaning to those that contained in the ASCII coding table for this purpose. As a result, not only the
intelligent human-machine processing of the communication language symbols is optimized, but also the process of data
compression

Keywords: timestamp, communication language, unary code, quantitative data value, ASCII table

TpancdopmepHasi TeXHOJIOIHs TAliMEPHOr0 KOAMPOBAHMSA M C:KaTHe HHPOPMALMM

E. A.Ocaguuii, A. E. Ocaguuii, O. A. I'opOyHos, P. B. CkypaToBckmii

AunHoTanmsi. HaBogsITcst METOBI M CpelcTBA TailMEpPHOrO0 KOAMPOBAHUS YMEHBILIAMOUIME KOMOWHATOPHBIC 3HAUCHUS JBOMYHBIX
YKCeN HAYMHAs C HATIONHEHHs uMmu Oaiita. J[Jisi 9TOro, MCHONB3YIOTCS MOHSATHE TaiMEpHAs METKA M BBOMASTCS JOIOIHHUTEIbHBIC
YHapHBIC KOJbI, aJICKBATHBIC MO KOJMYECCTBCHHOMY 3HAUCHHIO TEM, KOTOPBIC COJCp)KaTcs B KoJaupo-BouHoil Tabimie ASCIL B
pe3yiibTaTe, ONTHMU3HPYETCS HE TOJIBKO HHTEIUICKTYallbHAs 4eJI0BEKO-MAIIMHHAs 00paboT- Ka CUMBOJIOB 513bIKa KOMMYHHKAIHH, A U
MIPOIIECC CXKATHUS TAHHBIX.

Kniouesvie cnosa: maiimepnas memxa, A3blK KOMMYHUKAYUU, YHAPHLII KOO, KOIuYeCmEeHHOe 3HadeHue OaHHblX, mabauya
ASCII
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Abstract. The article is devoted to distributed simulation of visualization of decision vectors of applied problems on the basis of
schemes of increased accuracy order. The higher computational speedup in comparison with the finite-difference approach is
illustrated by analytical solutions that allow simultaneous and parallel computations in all temporary layers. It is shown that the most
promising approach to mathematical simulation of applied problems is the one that is based on numerical-analytical solutions.
Keywords: multiprocessor computing system, speedup, visualization, distributed simulation, numerical- analytical solution.

Target setting. Significant computation speedup of
applied problems is achieved by means of finite-
difference schemes due to the parallelization effect.
However, the numerical-analytical algorithms for solving
applied problems deserve special attention. Greater
computational speedup compared to the finite difference
approach can be achieved through analytical solutions
that allow simultaneous and parallel computing for all
temporary layers and, in this case, do not use combined
memory. Thus, the most perspective approach to the
mathematical simulation of applied problems should be
the one that is based on numerical-analytic solutions.

Effective means during the processing of heat and
mass transfer tasks in metallurgical industry are
considered to be the application of parallel computing
technologies on distributed cluster-type systems that have
relatively low cost and are easily scaled both by the
number of processors and by the amount of RAM [2, 12].
Consequently, the distributed simulation of the vector
visualization of applied problems solutions on the basis of
schemes of the raised accuracy order is an essential and
relevant task.

Analysis of recent research and publications. Heat
and mass transfer processes of metallurgical production
should be considered as large systems [8-10]. Today,
solving complex, large-scale tasks requires powerful
computers and is characterized by ‘parallel’ term, that is,
there are parallel computers, computing systems, parallel
computing methods, etc. [3 — 5]. In broad terms, this term
entered almost immediately after the appearance of the
first computers, or rather, after realizing the fact that the
computers created were not able to solve, during the
optimal term, many practical tasks. The emergence in
computing systems of new and expensive communication
tools, a more advanced elemental base, stimulated the
development of high-performance computations based on
multiprocessor computing systems [1, 7].

In addition, the class of problems in question is usually
solved through set of finite-difference equations, which
essence is to replace the derivatives by difference
relations. In this case, from the numerical algorithm point
of view, the solution of finite-difference equations is
divided into explicit and implicit schemes [11]. In an
explicit scheme, the values of the desired function are
determined sequentially, layer by layer. However, despite
the apparent simplicity and ease of computing, such a
scheme has one significant drawback. If the size of the

grid | > h, the rounding errors can become so large that
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the resulting solution becomes meaningless. It is known
that for the explicit scheme there must be met the

condition: 1/h?<0,5. But the following empirical rule

is fair: if we reduce the values of | and h, then the error of
approximation of partial derivatives with finite-difference
derivatives also decreases. However, the smaller the grid,
the more computations need to be made, which means
larger rounding errors. Implicit circuits allow to compute
with a large step without significantly degrading
accuracy, but such an approach requires a larger amount
of computation.

The considered analysis shows that the solution
methods of this class of problems should be not only
diverse, but also must combine quantitative assessments
with the qualitative analysis possibilities. Nowadays,
there have been some trends in development of
numerical-analytic methods with complex logical
structure, but unlike the piecewise difference methods
they are of a higher accuracy order and with possibility of
making algorithms with adaptation according to the
approximation methods [13, 14]. In terms of computation,
this approach is somewhat lengthy, but it shows a peculiar
benchmark for comparison with other practical methods.
At the same time, given that the computational
experiment is carried out on a multiprocessor system, it
can be asserted that the circumstance that constrained the
development of the numerical-analytical approach is now
losing its relevance. In this regard, this research has
further developed the idea of making schemes of
increased accuracy order on the basis of a numerical-
analytical approach to the computations of a wide class of
the studied problems.

Unresolved parts of the issues. Numerical solution of
a typical problem of metallurgical thermophysics,
especially multidimensional and non-stationary, generates
a huge amount of data. Therefore, the systematizing and
interpreting  this information, giving it physical
characteristics gains special importance. For example,
plotting or isolating is a fairly common way of presenting
information. However, the service packs used are based
on the data arrays processing, arranged in relation to
nodes in the grid area. As a rule, they do not apply a priori
information about construction methods. This can be
explained only by the fact that in practice of using
methods of finite-difference approximation there is a
stable opinion about the change uncertainty of the desired
function in the intervals between nodal points of net area.
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According to the authors [6, 15], simple ideas that
underlie the primitive replacement of derivatives by finite
differences can not be successful without analyzing and
taking into account specific properties of solutions of a
particular class of problems. While processing the
computational algorithm it is necessary to use a priori
information about the problem, and first of all, about its
membership to one or another class of functions
smoothness. The above-mentioned approach became the
basis for distributed wvectors simulation of applied
problems. This research illustrates its importance through
example of the initial-boundary problem.

The purpose of the research is to develop a numerical
solution to the problem of metallurgical thermophysics
based on the application of multiprocessor systems.
Particular attention should be paid to numerical-analytical
algorithms for solving the set problems. Higher
computation speedup comparing with the finite difference
approach can be accomplished through the analytical
solutions that allow simultaneous and parallel computing
for all temporary layers without use of combined
memory. To offer a package of application programs
(PPP) that implements the solution of coefficient inverse
heat conduction problems by mathematical simulation for
carrying out computational experiments, based on the
application of a multiprocessor computer system. The
PPP should be developed covering requirements of
object-oriented programming. At the same time, the
solution of the coefficient problems reduces to the
problems of optimal control, computing algorithms of
which include in the package. Also, the PPP must include
a data visualization block.

Main research results. The solution of the boundary
value problem for the heat conduction equation is
considered. Let us find a function that is described by the
equation of the form:

u_du
o o2
herein
u(0,x) =0,u(t,0)=1,ut,2)=1., (2

Let us make a uniform grid, the step of which,
respectively:

Dx1 =0,01; Dt1 = 0,001, (3)

Let a sequential algorithm be implemented by an
implicit scheme by a sweep method. Then after the
sampling of equation (1) the following system of linear
algebraic equations (SLAE) is obtained:

Dtl
U,,-U0,, = (Dxlz j[u U -0, ]

at the same time, the numbers of internal network

nodes correspond to the expression: p=1,2m-1; desired

network functions U, , =1, U, , =1, U_; values of
the variable U 0p , are taken from the previous temporary

layer.
The system of linear algebraic equations (4) has a
three-diagonal structure, particularly:
CU,,-U,,+DU_ ,,=f.()

herein
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Dt1/ Dx1?
(1+ Dt1/ Dxlz)’
f — _UOpyl
P (1+ Dt1/ Dx12) '

:Bp:

. (6)

if p=1,2m-1

A fairly simple and convenient sequential method for
solving the difference boundary value problem (4) - (6) is
one of the methods for exclusion of unknown Gauss
scheme and is called the sweep method. A small number
of arithmetic operations, as well as a rather weak
sensitivity to computational errors, make the sweep
method a very convenient means for implementing
sequential computational algorithms.

Here are several aspects of computational nature in
computing simulation. When solving non-stationary
problems by implicit (or explicit) methods the
computations are always carried out according to the
emporary layers consistently. If all the information about
the adjacent layer is located in the RAM, then no special
complications arise. However, if the problem is so big
that it does not meet the stated above condition, then there
should be used the combined memory. The information
transfer time from slow memory to the operational is
proportional to the number of points in the layer. The task
solution finding time on the next layer is also proportional
to the number of points in the layer. But one operation
execution period is much less than the average time value
of sending a unit of information from the slow memory to
the operational one. Therefore, with such a computation,
most of the time is spent on the transfers’ organization,
that is, spent nonproductively. Hence, the following
question arises: can there be any increase of the efficiency
of using computer memory when solving a given class of
problems? And if there is a possibility, then how? The
answers to the questions can be obtained with a more
detailed research of the graph algorithm problem solution.
Firstly, it is obvious that such a problem can be solved by
a parallel processor. And secondly, the features of the
parallelization of the problem should be such that the time
of the corresponding calculations and data processing in
the RAM becomes greater than the time spent on data
transfer. Finally, in order to eliminate the use of combined
memory in solving the problem (1) for such an equation
there must either be applied a numerical-analytical
approach, or one of the methods of mathematical physics,
for example, Laplace's integral transformation in time.

Numerical-analytical approach. For each nod

(X=X, ) of the network area the solution of a given

equation is found in the analytic functions class that allow
its representation in the form of a Taylor series method,
that is

u p+ey 1 (t’ X) = Z&‘:U p,n+l (t) ) (7)

n=0
herein normalized variable
X—X
£, = P e[-1,1] (8)
X =X

p+1 p
unknown Taylors components of the desired function

u are defined as follows:
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(Xp+1 - Xp)n o"u
n! OX" [x=x,
After substituting the series (9) into the relation (7),
using the indeterminate coefficients method, we obtain a
system of differential equations in the form of a ordinary
differential equations system (ODES). Considering the
obtained relation as recurrent by value of n, we can write
the corresponding consequences. Then the equation (3.1)

general solution gets the following form:

} , (10)

Dx1%,., 0"u,,(t
u p+égs (X!t) = {u pl (t) + x1 n p,l( )
uP,Z}

) P
an

It should be noted that the computing system can be
used to increase the amount of available memory. For
instance, with an increase by N times the number of
processors, the available memory increases the same. This
circumstance becomes very significant when solving
multidimensional problems when there are problems with
the computing environment memory (swapping, etc.).
Therefore, for a more complete analysis of the developed
multiprocessor system efficiency, the computational
experiments were carried out in the simulation of
multidimensional problems.

Consider the peculiarity of constructing splitting
schemes for distributed simulation of applied problems.
To have the ability of switching to significantly more
complex algorithms, it is necessary to put the developed
methodology on a fundamental theoretical basis. To do
this, difference schemes of splitting can be used as one of
the most important means for modeling multidimensional
nonstationary problems of mathematical physics. The
difference scheme of splitting is one of the important
means of computing multidimensional non-stationary
problems of mathematical physics. The point is that the
difference schemes, where the number of arithmetic
operations required for the transition between temporary
layers is proportional to the number of unknown values of
the desired functions, is called economic. It is known that
the computation under explicit schemes is very simple.
The quality of arithmetic operations in them is not subject
to improvement. However, being economical, an explicit
scheme is stable only with its strict limitation on the step
of the grid in time. The difference schemes of splitting
based on the set of not quite equivalent to each other
sentences, but with a stereotypical goal to reduce the
three-dimensional propagation problem of the domain of
dependence on the sequence of schemes include unknown
variables, which act alternately in coordinate directions
and reduce the solution of such problems to scalar sweep
method. Therefore, the difference scheme of splitting is
considered an economic and, of course, stable, that is, as
if combining the benefits of explicit and implicit schemes.

Moreover, there should be noted that the greatest effect
from the use of up-to-date systems for processing
information with a high level of parallelism is likely to be
achieved when the described schemes are applied to
perform matrix calculations in linear algebra or in
methods for solving differential equations with partial
derivatives. If there was an opportunity to use one

. (9)

u p,n+l (t) =

%} gfn
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5
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a
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processor on one computation node during the solution of
the mentioned equations, then one can perform
computations in all nodes in parallel and simultaneously.
Surely, it is unreal. A typical finite-difference grid is
composed of 50x50 or 100x100 nodes, so its computation
in such architecture requires a system with 2,500 or
10,000 processors.

The use of numerical-analytical solutions allows for
each temporary layer to perform computations
simultaneously at any time, and, consequently, it does not
require organization of information transfer from slow
memory to the operational, which means, the
interprocessor data exchange is excluded. This explains
the significant solution speedup of the problems that were
simulated by numerical-analytic methods.

Today, there are various software products, often
called packages or software complexes. This research
considers the applications package, intended for
thermophysical experiments processing by inverse
methods. The main purpose of the PPP making is to
provide practical assistance to the researcher in all stages
of the thermal-physical experimentation using inverse
methods by a personal computing cluster.

Hence, the class of inverse thermal problems of
metallurgical  thermophysics is examined. Their
formulation is done in terms of "cause-effect"
relationship. According to the accepted model, the
boundary conditions and their parameters, initial
conditions, thermophysical properties and etc, are related
to causal characteristics of the heat exchange process. In
this interpretation, the establishment of causal
relationships is the goal of direct heat transfer problems.
Conversely, if certain information about the temperature
field needs to be restored to causal characteristics, then
we have one or another formulation of inverse heat
transfer problems (IHTP) belonging to the class of
problems that are incorrect from the positions of
Hadamard.

The identification method of heat conduction equations
according to the data of the thermophysical experiment is
based on the interpretation of IHTP as the optimal control
problems [5]. In this case, the mathematical model (MM)
is considered to be guided by the set of input parameters
given by the vector R. These include the coefficients of
the heat equation. For given values of the components of
the vector R, the solution of the heat equation with initial
and boundary conditions is not only the function of spatial
coordinates and time, but also the input parameters.
Assuming that at certain moments of time the thermal
state of the sample, and some parameters of the vector R
are unknown, we arrive at the problem of optimal control.
Introduction of the functional allows us to formulate the
method of identifying the algorithm of IHTP solution.
The MM’s structure in this case is reduced to two
controlled models:

- temperature (model 1),

- streaming (model 2).

Such a statement allowed to divide the control
parameters for the vector R. Thus, by model 1 it is
possible to involve control in the form of thermal
conductivity coefficient, and the model 2 - the of thermal
conductivity coefficient.
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Due to the chosen method of approximation, the
solution of the heat equation (direct method) is reduced to
standard computational procedures - the sweep method
and use of differential effects of analytic solutions on the
nodes of the grid, provided that p :LQTX_L m, eZ

The domain of vector R parameters admissible values
in MM is selected on the basis of a priori information
about the model. In the PPP, this procedure is formalized
by introducing several conditions in the algorithm. The
methodology of the approach is reduced to the
construction of a minimizing functional sequence,
particularly:

IR)=(T,-T,y, 1)

wherein T., T, are the temperature values, they are
known from the experiment and computation obtained as
a result of the MM solutions.

In this formulation the IHTP coefficient computation is
reduced to the problem of optimal control, which solution
algorithm is implemented in this PPP.

The experimental data visualization results are shown
in Fig. 1.

The visualization results analysis demonstrate that the
isolines are smoothed out, which most accurately reflects
the computational algorithm. Thus, when making service
programs for processing and issuing results to print in the
form of charts and isolines, the proposed approach allows
to minimize work on input and output data of the studied
problems class.

Since the values of the base nodes are arranged in a
grid area, then for each temporary layer, the operations
shown in formula (10) are not related to each other.
Therefore, the computations when making graphs or
isolines can be performed in parallel and simultaneously.

The PPP is used for planning and processing of the
thermophysical experiment results by the inverse
methods. The developed algorithms used in the PPP can

quite simply be rebuilt for the solution of other coefficient
and boundary IHTPs.
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Fig. 1. Processing of the test problem solution results in graphs

Conclusions. In this research, the approach to the
numerical-analytical concept of visualizing vectors in
solutions allows us to obtain any necessary data for
making smooth graphs or isolines on the corresponding
grids. The algorithm maximum parallel forms are a
subject of special interest, since they determine the
minimum possible time for visualization algorithm
implementation.

For the computing experiments based on application of
a multiprocessor computing system there was developed a
package of applied programs that implements the solution
of coefficient inverse heat conduction problems by the
method of mathematical modeling. The PPP is made to
meet requirements of object-oriented programming. In
this case, the computation of the IHTP coefficient reduces
to optimal control problems, which solution algorithms
are implemented in this PPP. Note that the PPP also
includes a data visualization unit.
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Busyanuzanus pemeHuii NPUKJIAIHBIX 32124 B MHOTONIPOLECCOPHBIX BHIYHCIUTEILHBIX CHCTEMAX
I'. I'. lIBauuy, E. I'. Xoaoa, E. B. UBamenko, B. B. Bycbiruu
AnHotanms. CTaTbs MOCBSIIEHA PACHpPEIEIIEHHOMY MOJEIMPOBAHUIO BU3yallM3allud BEKTOPOB PEIICHUH MPUKIAIHBIX 3a7ad Ha
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Abstract. The level of aviation security of the airport substantially depends on the state of the system for countering acts of unlawful
interference with airports (SCAUI), which is a set of technical systems and devices used in the performance of operational proce-
dures for the inspection of passengers, hand luggage, baggage, etc., security. It is noted that the improvement of airport security can
be achieved only with the systematic use of organizational and technical measures, as well as measures aimed at reducing the impact
of the human factor on the effectiveness of the aviation security service. The article describes the components of information tech-
nology (model methods) for proactive management of SCAUI state levels and the functional state of aviation security service em-

ployees.

Keywords: aviation security, airport, aviation security service, functional state, psycho-physiological resource.

Introduction. Analytic analysis shows that aviation secu-
rity (AS) in many countries, including Ukraine, is at an
unsatisfactory level [1,2], which is manifested, in particu-
lar, in the inability to prevent terrorist acts.

In accordance with [3-6], it is currently relevant to en-
sure the safety of aircraft and AS is the application of a
set of measures - technical, organizational and aimed at
reducing the impact of the human factor. Note that to
ensure security, it is the reduction of the negative impact
of the human factor on the emergence and development of
emergencies is the most important and, at the same time,
difficult task to solve.

An substantial role in the provision of AS is for airport
employees of AS services — the correctness and literacy of
their actions in protecting passengers, airport employees,
aircraft, cargo and information from deliberate acts of
intruders committing acts of illegal interference (AUI)
determine the effectiveness of the protection of airports
from AUI. in turn, the effectiveness of the AS service
depends on the quality of the organization of work and the
technical equipment of the AS service, and, to a large
extent , the functional state of their employees. It is unin-
tentional errors of AS service employees, caused by their
being in an inadequate physical, physiological or mental
condition, which are one of the main causes of accidents.

From the above, the urgency of solving the problem of
developing methods and means of increasing the level of
AS airports, aimed primarily at:

- improvement of the AS service to counteract AUI.

- decrease in the influence of the human factor on air-
port security (identification and elimination of the causes
that cause the negative impact of the human factor on
safety).

In this article, the main provisions of the information
technology developed by the authors (methods and mod-
els) are presented, the application of which allows in-
creasing airports AS.

The method of proactive quality management AS
airport. The basis of the method is to identify the factors
that have a determining influence on AS, and the imple-
mentation of actions aimed, first of all, at working with
these factors.

The main steps of the method are:

1. Expert evaluation of the quality (level) of the airport
AS (the effectiveness of the AS service of airports).
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2. ldentification of the factors that determine the quali-
ty of AS airport.

3. Improving the quality of factors that have a deter-
mining effect on the AS airport.

At the heart of the description of the problem area is
the graph hierarchical model of the AUI (SCAUI). The
nodes (vertices) of the graph are elements of the process
of organization and security of the airport.

The model can have a relatively large (up to five or
six) levels of hierarchy. The output level is the quality
(level) of the airport airspace, and the entry level is the
parameters that characterize the functional state of the
SAB employees, airport security systems and technical
devices used by AS service officers when inspecting
passengers, hand luggage, luggage, aircraft, provision of
in-site mode and passage mode of airport employees
(implementation of in-site and throughput control) and
other actions to ensure airport security.

Elements of the intermediate levels of the model are:
the quality of preflight inspection of passengers and hand
luggage, the quality of passport and ticket control of pas-
sengers, the quality of preflight inspection of luggage, the
quality of organization and provision of an internal facili-
ty, the quality of the organization and providing an admis-
sion regime for the airline (the indicated vertices of the
graph may be elements of the third level); the quality of
preflight control of passengers and luggage, the quality of
organization and security of controlled zones and aircraft
(the indicated vertices of the graph may be elements of
the fourth level of the graph), etc.

The vertices are connected with each other by directed
loaded arcs characterizing the effect of the elements of
one level of the model on the others. The strength of the
influence of bonds (the loading of arcs) is measured by
interval values (a particular case of using a fuzzy set of
type 2) [7].

The novelty of the developed information technology
is the use of perceptual computations [7, 8], based on the
use of fuzzy mathematics. The application of the theory of
fuzzy sets allows us to overcome the uncertainties in the
description of the subject area related to subjective human
thinking and to obtain a quantitative assessment of the
quality (level) of the airport's airspace and the effective-
ness (quality) of the AS service activities. In this case, it
is proposed to use fuzzy sets of interval type (type 2) [7],
since they give an advantage when using linguistic varia-
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bles. The use of perceptual computing (perceptual com-
puter) becomes expedient due to the fact that experts
evaluate the situation (in our case — quality, AS level)
linguistically, which is natural for subjective evaluation.
After all, as L. Zade wrote, "Man thinks not by numbers,
but by fuzzy concepts” [9]. The experts are able to assess
the level (quality) in a linguistic form (with the use of
linguistic variables), which ultimately simplifies their
work.

Analysis of the procedure for organizing and ensuring
the security of the airport showed that the quality (level)
of its AS depends on the pre-flight control of passengers
and baggage and the quality of the organization and en-
suring the safety of controlled zones and aircraft. These
indicators are elements of the penultimate level of the
model.

In turn, the quality of preflight control of passengers
and baggage depends on the quality of preflight inspec-
tion of passengers and hand baggage, the quality of pass-
port and ticket control of passengers and the quality of
preflight control of luggage, and the quality of organiza-
tion and ensuring the safety of controlled areas and air-
crafts - from the quality of organization and provision of
in-site mode, the access mode of airport employees and
access to controlled areas.

Elements of one of the intermediate levels of the model
are security alarm systems, video surveillance, access
control systems, technical means used in carrying out
appropriate operating procedures and the functional con-
dition of AS service employees performing various types
of control of passengers, hand luggage, baggage,

The authors developed a method for identifying factors
that exert a decisive influence on the quality (level) of the
airport's airspace by solving the problem (in relation to
the problem of expert evaluation of the quality of the
airport's airspace). The task of isolating from a set of
factors that affect AS, a subset of factors sufficient to
ensure the given quality of the objective function increase
of AS airports) is solved using one of the most significant
elements of the theory of fuzzy logic - the construction of
fuzzy logic in a poorly formalized system action of the
AUI [10].

The calculations carried out by the authors with the use
of the model developed by them and the algorithm of
unclear output showed that one of the significant factors
affecting the airport AS is the functional state of the AS
service staff. As one of the ways to improve the quality of
management of the functional state of AS service em-
ployees, the authors suggest improving the psychophysio-
logical control of the degree of capacity and willingness
of the staff of the AS service of the airport to perform the
professional duties carried out at the time of the ac-
ceptance of the work, carry out periodic and pre-control
monitoring, as well as training and professional develop-
ment of AS service employees using simulators.

Improving the quality of assessment and forecasting
the ability AS service employees to perform profes-
sional duties. One of the main factors that determine the
ability of a person to perform professional duties, along
with the person's necessary knowledge, skills and abili-
ties, is his functional state (state of health, stress and emo-
tional stability, etc.).
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Increase the effectiveness (quality) of monitoring the
functional status of job seekers (during employment) and
airport employees (during periodic monitoring, training
and in-service training when working on simulators) is
proposed by:

1) improving the methodology of testing on the basis
of introducing additional elements of psycho-
physiological control;

2) introduction of proactive management of the func-
tional state of airport staff on the basis of predicting
changes in their psycho-physiological state for a long
period of time with subsequent verification of the fore-
cast.

It is proposed to introduce a new indicator characteriz-
ing a person's ability to perform professional (official)
duties - a psycho-physiological resource (PPR), deter-
mined on the basis of assessing the state of the cardiovas-
cular system of a person. It is known that the state of the
cardiovascular system is an integral characteristic that
allows to assess the state of the regulating systems of the
human body and its adaptive capabilities.

At present, the most informative noninvasive method
of guantitative evaluation of the functional state of a hu-
man organism is the determination of the variability of the
heart rhythm - the variability of the duration of intervals
of sequential cycles of cardiac contractions over definite
intervals of time [11, 12].

The state of the cardiovascular system can be assessed
using the activity regulator (RSAI), which allows differ-
entiating different degrees of stress in the human body's
regulatory systems and assessing the adaptive capabilities
of the body.

RSAI is calculated in points (from 1 to 10) according
to a special algorithm that takes into account statistical
indicators, histogram indicators of the distribution of
cardiointerval durations, and spectral analysis of cardioin-
tervals.

Based on the analysis of the RSAI values, the follow-
ing functional states can be diagnosed:

- the state of the optimal (working) stress of regulatory
systems;

- the state of moderate stress of regulatory systems,
when additional functional reserves are required for adap-
tation to environmental conditions; such conditions arise
in the process of adaptation to work activity, emotional
stress or under the influence of unfavorable environmen-
tal factors;

- the state of the expressed stress of regulatory systems,
which is associated with the active mobilization of protec-
tive mechanisms;

- the state of overstrain of regulatory systems, for
which the defensive-adaptive mechanisms are inadequate,
their inability to provide an adequate response of the
organism to the influence of environmental factors.

The functional state of the examined person according
to the results of the RSAI calculation can be attributed to
one of their classes [12]: the state of the norm (state of
satisfactory adaptation) — with RSAI = 1-3, the functional
stress state — with RSAI = 4-5 and the overstress condi-
tion (unsatisfactory state adaptation) — with RSAI = 6-7.
Taking into account the significance of the RSAI, a deci-
sion is made on the person's ability to perform job duties.
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RSAI allows you to obtain only discrete estimates of
functional states, which is not enough for dynamic con-
trol.

Based on the results of periodic monitoring and work
on training simulators, the PPR is forecasted for a long
period of time with the use of the developed method of
predicting a person's ability to perform professional (offi-
cial) duties. The novelty of the developed method consists
in using not only statistical, but also qualitative indicators
of the state, as well as their determination by prognostic
modeling with the use of time series. Three groups of
factors have been identified, under which the values of the
time series elements are formed: long-term, cyclical and
random.

The task of forecasting is formulated as the task of
choosing a rational prediction of a set of alternatives us-
ing predictive models with an additive structure, taking
into account the professional qualities of the airport per-
sonnel, their PPR dependence on climatic, temporary,
stressful and other factors affecting the staff's condition.
Taking into account these factors, it is most possible to
simulate the entire spectrum of forecast models and de-
termine the most probable.

To conduct the prediction of the PPR for a long period
of time, tests and results of work on the simulators are
used. Persons making decisions on hiring candidates for
jobs and making an opinion on the ability of the applicant
to perform job duties must use databases containing:

- parameters characterizing the human condition, de-
termined during the tests, consisting in the impact on the
applicant of the dosed information load,;

- the results of physical, physiological and mental con-
trol (medical control) conducted during periodic checks;

- the results of each premenus medical check of the
physical, physiological and mental state carried out.

Ways to improve the quality of control over the
readiness of airport staff to perform professional du-
ties. The basis for admission or admission of staff to the
AS service to professional activities in the health status
are the results of medical examinations, one of which is
the timely identification and removal of workers with
initial forms of the disease and reduced performance due
to fatigue associated with inadequate sleep, excessive
physical exertion, disturbance of the relaxation regime, or
other reasons.

The decision on whether a AS service employee can
perform his professional duties can be made on the basis
of a comprehensive analysis of a set of several informa-
tive signs of a person, by which the status of various hu-
man systems can be judged, which will allow to more
objectively identify the symptoms of depression, fatigue,
stress.

At present, pre-term medical supervision usually in-
cludes a survey (in which complaints about health status,
rest conditions, diet), evaluation of speech, facial expres-
sions, emotional state (calm, inhibited, excited), examina-
tion of appearance, skin condition, oral cavity, pupil re-
sponse to light, pulse examination, blood pressure meas-
urement and body temperature measurement.

This is clearly not enough to make an informed deci-
sion on admission or non-admission to work. Objective
results of medical pre-control monitoring can be obtained
only on the basis of its improvement by introducing new
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progressive methods for determining the functional state
of AS service employees, identifying their symptoms of
depression, fatigue, stress, and automating the processing
of results and the decision-making process.

In order to improve the quality of pre-flight monitoring
of the functional status of an airport employee, it is sug-
gested, as in the case of recruitment and periodic monitor-
ing, to evaluate its psychophysiological resource. The
definition and analysis of the PPR will help the doctor in
setting the right diagnosis of the state of health and mak-
ing a more informed decision about the degree of the
person's readiness to perform his professional duties.

Proposed as an indicator of readiness to apply the
"stress index", proposed by prof. Bayevsky R.M. [11, 12].
This indicator is advisable to apply not only to the charac-
teristics of the PPR before the shift begins, but also when
analyzing changes in the functional state of a person dur-
ing the shift. The impact of mental or physical stress on a
person manifests itself in the form of stabilization of the
heart rate, a decrease in the spread of cardiointerval dura-
tions, an increase in the number of intervals of the same
length.

The stress index of human regulatory systems (Sl), like
RSAI, is determined by an electrocardiogram by measur-
ing the variability of the heart rhythm. However, in this
case, a portable electrocardiograph may be used.

In the norm, Sl varies between 80 and 150 convention-
al units. In people with a healthy cardiovascular system,
against a background of stress, increased attention, readi-
ness, this indicator sometimes rises to 200-300, and, the
higher this index, the greater the level of stress.

In order to improve the quality of pre-check monitor-
ing by a doctor who is the person making decisions on
admitting / not allowing airport employees to work, a
knowledge base has been developed in which, based on
an improved methodology for assessing the person's read-
iness to perform professional duties, an appropriate sys-
tem of rules for the use of information contained in corre-
sponding databases. The application of this knowledge
base allows the specialist (doctor) to take into account the
dynamics of the change in the functional state of a person
from shift to shift, the trend of changes in the PPR at the
end of the shift with respect to the PPR at the beginning
of the shift (based on the results of pre- and post-shift
psycho-physiological control), as well as the results of
prediction of the PPR for a long period of time.

Indicators of the functional state, obtained as a result of
pre-control, should be included in the database. Based on
the results of pre-control monitoring, recommendations
should be developed to maintain the state of the person at
the level necessary for its production activities and to
assess the need for rehabilitative activities.

Conclusions. 1. The graph hierarchical model of the
SCAUI system and the provisions of information technol-
ogy (methods and models) are developed, the application
of which allows to increase the airport airspace.

2. The method of proactive quality management of the
airport is developed, the basis of which. is to identify the
factors that have a determining effect on the AS, and the
implementation of actions aimed, first of all, to work with
these factors.
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3. The analysis, carried out using the developed models
and methods, has shown that an effective increase of AS
airports can be achieved on the basis of:

- improving the effectiveness (quality) of controlling
the degree of ability and readiness of AS service airport
staff to perform professional duties conducted to reduce
the human factor on the AS;

- upgrading the technical equipment of employees of
certain AS service units.

4. Reduction of the influence of the human factor on
the AS can be achieved on the basis of improving the
psychophysiological control during the admission of the

employee to work, conducting periodic and pre-control
monitoring based on the analysis of the integral indicator
- the state of the human cardiovascular system. Evaluate
the state of the cardiovascular system based on the results
of the calculation of the activity index of the regulatory
systems of the human body (RSAI) and the stress index
(SI), based on the analysis of variable minute heart rate.

5. To increase the effectiveness of management of the
psychophysiological condition of AS service staff, it is
proposed to carry out forecasting of changes in their psy-
chophysiological resource using the developed method
and the results of work on the simulator.
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MeToabl U MOJIeJIY MOBBIIIEHUS YPOBHS ABHALMOHHOI 0€30IIaCHOCTH a3PONOPTOB

B. A. Temnukos, E. JI. TemankoBa

AHHOTanms1. YpOoBeHb aBHAIMOHHON Oe3omacHOCTH (AB) a’spomopToB CyIIECTBEHHO 3aBUCHT OT COCTOSIHHUSI CHCTEMbI IPOTHUBOICH-
CTBHS aKTaM HE3aKOHHOTO BMeNIAaTeNLCTBa B WX AeatenbHOCTh (CITAHB), mpencrasnstomieli co00if COBOKYMHOCTh TEXHHUECKHX
CHCTEM W YCTPOWCTB, MPUMEHSEMBIX MPH BBITIOJHEHUN 3KCIUTYaTAI[HOHHBIX MPOIEIYP MO OOECIEYCHUIO TOCMOTpPa MaCcCaKHPOB,
PpYy4HO# Kitaam, 6araxa ¥ Jp., U COOTBETCTBYIOIINX COTPYIHUKOB cIyX0bl AB. IIpu 3TOM 0TMedaeTcs, 4YT0 TOBBIIIEHHE OE30MMacCHO-
CTH a3pOTIOPTOB MOXKET OBITH TOCTUTHYTO JIUIIb IPH CUCTEMHOM IPUMEHEHUH OPTaHU3allOHHBIX U TEXHMYECKHX MEp, a TaKXkKe Mep,
HaIpaBJICHHBIX Ha CHIDKEHHUE BIMSHUS YEIOBEUECKOTO (hakTopa Ha 3(PPEKTUBHOCTH AEATEIHHOCTH Ciyk0b1 Ab. B craThe mpusene-
HBI COCTABIIIIONINE WHPOPMAIIMOHHOH TEXHOJIOTHH (MOJEITH METO/IbI) MPOIIECCOB MPOAKTHBHOTO YIPABICHHUS YPOBHSIMH COCTOSTHUS
CITAHB # (yHKIHOHAJIBHOTO COCTOSIHUSI COTPYAHHUKOB CIIyXO0bl AB.

Knrouesvie cnosa: asuayuonnas 6ezonacnocmo, asponopm, ciydicba aguayuonHou be3onacnocmu, GYHKYUOHAIbHOE COCMOsIHUE,
ncuxogpuzuonocUYecKull pecypc.
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Abstract. This article considers a fuzzy model for assessing the factors that affect free urban land allocated for the construction of
apartment buildings. This model combines the methods of strategic planning and artificial intelligence, namely: SWOT analysis,
Zade's fuzzy sets and Mamdani's fuzzy logic inference, as well as the main components of the genetic algorithm. The results of its
application are presented in the form of graphs, which reveal the advantages of using the model under consideration on the basis of
studies conducted in one of the largest cities of Eastern Europe - the city of Kiev.

Keywords: SWOT analysis, fuzzy sets, genetic algorithm.

Introduction. In the condition of modern intensive build-
ing of large cities, the developer faces the problem of
choosing among the available land plots of exactly the
one that, when investing in it for the construction of an
apartment building, will bring the greatest profit from the
completion of the completed facility. But each site under
consideration is influenced by a variety of influencing
factors: social, administrative, economic, political, envi-
ronmental, etc. Of these factors, less than 10% can be
measured by standard methods, and all the others are of a
qualitative nature. In view of the reasons considered, a
choice was made in favor of fuzzy sets, which are the
basis of the proposed model for assessing the impact
factors on land plots.

Overview of publications. Among the available
sources that sanctify this issue, special attention should be
paid to the following: in [1] a model is considered, the
basis of which was used by the authors to construct the
current fuzzy model; in [2] a detailed description of fuzzy
sets is presented; in [3] the scheme of the genetic algo-
rithm, as well as its main components, is fully disclosed;
and finally in [4] a detailed description of the process of
fuzzy inference, which was proposed by Mamdani.

Goal. Increase the efficiency of the use of unfinished
plots for the needs of housing construction due to the
model of fuzzy assessment of the influencing factors. To
improve the quality characteristics of the future apartment
building and, accordingly, to improve the tenants' resi-
dence in this house in terms of minimizing the waste of
time and money in their daily affairs.

Materials and methods. As mentioned above, the
model under consideration is the result of combining the
most popular methods of strategic analysis and artificial
intelligence. A general view of this model is shown in
Figure 1.

It is soft calculations as a section of artificial intelli-
gence through their simplicity and approach to the map-
ping of human thinking and were chosen to construct a
fuzzy model for assessing land plots.

Since there are many groups of influencing factors and
new ones inevitably appear in the process of research, it is
necessary to group them in such a way that it is possible
to work with them conveniently. For this purpose, a
SWOT analysis has been chosen, thanks to which, irre-
spective of the number of factors studied, the work will be
carried out with only four categories: strengths (S), weak-
nesses (W), opportunities (O) and threats (T).
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And just to describe the impact of the relevant catego-
ries of SWOT, i.e. result (R), as well as to give more
flexibility and expand the scope of the results obtained,
the fuzzy Zadeh logic was involved.

The membership functions of fuzzy sets, which de-
scribe SWOT categories, are not of a standard form, since
the opinions of experts on the evaluation of urban land
plots were used for their construction in order to make the
task more practical. These constructions were carried out
using the following formula [4]:

Zbk,, i=Ln @)
k =1, K
In formula (1), the following notation is used:
- K — number of experts;
- b;i — opinion of the K expert about the presence

ﬂl

of an element U, of fuzzy set properties |~J k=1K

J—\

i=1n,

) ﬂl,(un)

I '
u

n

] — fuzzy set,

which describes the linguistic term |,, j—1m, on the

universal set U .

Accordingly, in the process of their construction, all
the requirements for the membership functions were taken
into account, so that they had the correct uncertainty [2].
Therefore, the resulting terms describe this model accord-
ing to the existing reality in the construction market.

Each of the 4 SWOT categories is described in the
form of fuzzy sets according to the template shown in
Figure 2, which describes the structure of the accessories
functions. Thus, the following terms exist, in an amount
equal to five [2], which have the following common
names:

- minimal (for S: negative, for W: bad, for O: negative,
for T: bad and for R: insignificant);

- medium-minimum (for S: satisfactory, for W: satis-
factory, for O: satisfactory, for T: satisfactory, and for R:
small);

- average (for S: more than satisfactory, for W: more
than satisfactory, for O: more than satisfactory, for T:
more than satisfactory and for R: average);

- medium-high (for S: moderately positive, for W: al-
most good, for O: moderately positive, for T: almost good
and for R: almost large);

- maximum (for S: positive, for W: good, for O: posi-
tive, for T: good, and for R: large).
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Fig. 1. Fuzzy model for assessing the impact of factors on urban land plots

u(U) = {(5), (W), (0), (1),
i §
8,9
9,8
0,7
0,61 ® g% '§,
0,51 5 E S e
0,44 & $ -5 ¥
0.3 & E E 5
9,2
0,1

(R)}

{ E
8= 3
= E

I [ I
e ©,1 0,2 8,3 0,4 8,5 0,6

I I T I
0,7 8,8 8,9 1U=1{5 W, 0, T, R}

Fig.2. Structure of the functions of accessories

5 1 4 (3 1
0/
O N TS RS
‘ :
4 b5 | (s 3
7 | s |
i 1 G N
i
| )
-0 o AP 5
) A | e |
‘
0 0 2 (2 0
71 T ‘
{ il i
20 ) H =) 1 Lg0 0
i L :
A 5 & /\
9% 7 16 14> 9

Group 1

Group 2

Fig. 4. Tournament selection with indication of the winners

In order to make the dynamic model in question, or in
other words, the ability to change over time, a technology
known as the genetic algorithm was used.

In other words, due to the opinion of experts on the
evaluation of land plots, the functions of accessories of
fuzzy sets were obtained. But, since the assessment can
change, a mechanism is needed that will automate this

process. The solution was the application of the evolu-
tionary approach.

Thanks to him, such concepts and possibilities as a
gene, an individual, a population, a function of adaptation,
etc. were used, so that the kind of accessories functions
could be changed. Figure 3 shows an example of the ini-
tial population of a fuzzy set.

From the figure above, it can be seen that genes were
used to display values g (in fact, this is the number of

expert voices that evaluated the specific value of the uni-
versal set U. The value w is obtained by dividing the

given number by the number of experts' votes involved
this number ), and individuals - to display the functions

of accessories. The population thus obtained is nothing
but a fuzzy set.

Using the methods of genetic algorithm: selection
(Figure 4), crossing and mutation - we get the final popu-
lation.

The figure shows the result of the tournament selection
with the indication of the winners. As can be seen from
this graphical scheme, the winners are those that have the
greatest fitness function.

As was said above in the course of the evolutionary al-
gorithm, situations may arise where the membership func-
tion ceases to meet the requirements imposed on it by the
theory of fuzzy sets. It's about its visual appearance, when
a concave function can turn out. To correct this problem,
a mutation is used. An example of its application is shown
in Figure 5.
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Applying the Mamdani method to the obtained acces-
sory functions, 2 results were obtained on the basis of
rithm W|” be the same fu%zy Set, but with different values which the test plot was constructed (Figure 7)7 where it is
4 for its accessory functions. said that the genetic algorithm is more cautious in work-

To illustrate this process, Figure 6 shows two "tempo- ing with the influencing factors, which gives ample op-
rary snapshots" of fuzzy set membership functions that  portunities for further evaluation of factors and their use.
describe the category "Strength”: obtained before apply-

The result obtained after applying the genetic algo-
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Fig. 7. The graph of the influence of the factors of the pair of categories S and O on the test land plot

Conclusions. Based on the model examined, 10 specif-  that the best site for development is at number 9 (the
ic plots for an apartment building in the city of Kiev were  values are taken to the maximum).
analyzed. The resulting graph (Figure 8) directly indicates
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HeueTkas MoJeJIb OlIEHKH BJIMSIOIIUX (PAKTOPOB HA CBOOOIHBIE FOPOICKHE YYACTKH
H. U. Iioiopa, A. B. Epykaes
AHHoTanusi. B naHHO# cTaThe paccMaTpuBaeTCsl HEUETKast MOJENb OLEHKH (PaKTOPOB, KOTOPHIE BIUSIOT HA CBOOOJHBIE TOPOJICKUE
3eMeJbHBIE YYaCTKH, BBIICICHHBIE UIsl CTPOUTENIBCTBA MHOTOKBAPTHPHEIX OMOB. JlaHHast MozeNns 00bequHIET B cebe METOIBI CTpa-
TEruuecKoro IIAHUPOBAHMUS M HCKYCCTBEHHOIO MHTEIUIEKTa, a mMeHHO: SWOT-aHamu3, HeueTkne MHOXKECTBa 3aje M HEYeTKHI
JIOTMYECKUH BBIBOA MamiaHH, a TaK)Ke OCHOBHbIE KOMIIOHCHTBI T€HETHUECKOI0 anropurMa. Pe3ynbpTaTsl ee MpUMEHEHHs IpPEeCTaB-
JICHBI B BUJIE TPAa(QHKOB, B KOTOPBIX PACKPBITHI IIPEUMYIECTBA UCIIOJIb30BAHMUS pacCMaTPHBAEMON MOJIENIN HA OCHOBaHUH MIPOBE/ICH-
HBIX UCCIICIOBAHHUI B OHOM U3 CaMBbIX 00X roponos Bocrounoit Eponsl — ropoae Kuese.

Knroueswie cnosa: SWOT-ananus, neuemxie MHOXCECMBA, 2EHEMUUECK UL ANCOPUNIM.
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AHoTanisi. PoboTa nprcBsiueHa BUBUCHHIO PiBHS (i3U4HOr0 300poB’st aiBdar 16-20 pokiB, siKi MPOXKUBAIOTH Y TPChKHX paifoHax 3akaprar-
T4. BcTanoBmeHo, 110 piBeHb aepoOHOT MPOAYKTUBHOCTI, SIKUH BinoOpakae (izuyHe 3710pOB’s, 3aIEKHUTh BiJl KOMIIOHEHTHOTO CKJIaay Tija.
HaiiBnmmii piBeHb aepoOHOI MPOSYKTHBHOCTI 32 BIJHOCHOIO BEJIIMYMHOI MaKCHMAJIBHOTO CIIO)KMBAHHS KHCHIO BHSIBICHO Y JIBYAT, sKi
MalOTh HEJJOCTATHIO Macy Tijla 3 HOPMAJIBHIM BiTHOCHAM BMICTOM JKHPY Ta BUCOKHM BiTHOCHUM BMICTOM CKEJIETHHX M’SI3iB, IIPH HOpMa-
JIBHOMY PIBHI BiCLEPATBHOTO KHPY, THM CAMHM PiBeHb (pi3UMYHOTO 310POB’SI EPEBUIIYE “KpUTHYHUI piBeHb” 3a I'.JI. AmanaceHkoM i Bin-

noBiae “BigMiHHOMY 3a kputepisimu SL.I1. [TapHaTa.

Knrouoei cnosa: ¢hizuune 300pog ’si, aepobHa npOOYKMUSHICMb, AHAEPOOHA NPOOYKMUBHICb.

Beryn. ®opmyBanHs (i3HIHOTO 3M0POB S BiIOYBAETHCS TTi]
BIUIUBOM CHJIOTCHHHMX Ta €K30TCHHHX YHHHHKIB [8]. TIpu-
YOMY TPHBAIMI BIUIMB €K30TCHHUX YMHHHKIB MOXKE BHKIIH-
KaTH B OPTaHi3Mi 3MiHH T€HETHIHOTO XapakTepy. ToMy Ha-
[iOHATBHI Ta MOMYJALiAHI BimMiHHOCTI MopdodyHKITioHa-
JHHUX TIOKA3HWUKIB CTUMYJIOIOTh HAYKOBIB JO TMOIIYKY
BITHOCHUX CTAHIAPTIB IS )KUATENIB OKPEMHX PETiOHIB [2, 3,
8]. 3okpema B YkpaiHi iCHYIOTh TEPUTOPII 3 €KOJIOTIYHUMHU
0COOJIMBOCTAMH, SIKIi BH3HAYAIOTh T'OPMOHAJIBHHUH CTaTycC
MEIIKAHI[B IMX PEriOHIB, COMAaTOMETPHUYHI MapameTpu,
OKpeMi KOMIIOHEHTH COMATOTHITy, KOMIIOHEHTHHH CKJIaJ
Macu Tina, GyHKIioHATbHUE cTaH [7, 9]. OmHUM 3 Takux
perioHiB € 3akapnarts [4].

BinmosigHo 10 iCHYIOYHMX KOHIEIIIH Mpo (i3udHe 370-
POB’sI HOTO iHTErpaTbHIMH MOKAa3HUKaMU BUCTYTIA€ acpoOHa
MPOIYKTHBHICTh opraizmy [2, 5, 11]. Tomy comatmane
3JI0pOB’sI KOHKPETHOI OCOOH CIIiJT OIiHIOBATH 32 (Pi3iooriv-
HUMH TIOKa3HUKAaMH, sKi BiJOOpakaroTh MaKCUMAaJIbHO MO-
JKITIBUI MeTaOONIYHUI PiBEHb acpOOHUX IPOLIECIB €HEPro-
3abe3neueHHs. [l OIIHKK acpOOHHUX IMPOIECIB CHEPro3a-
Oe3IMeueHHs] JKUTTEMSUIPHOCTI OpraHi3My PpEKOMEH/IYIOTh
BUKOPHCTOBYBATH TaKi MOKA3HUKH K MAKCUMAaJIbHE CTIOXKH-
BaHHsI KMCHIO a00 mopiranaepo6roro oominy (ITAHO) [2, 6].

CytTeBy poinb y hopMyBaHHI (Di3HUHOTO 3T0POB’S Bifir-
paroTh He JMIle aepoOHi, aje i aHaepoOHi MPOIIECH SHEPro-
3a0e3neyeH s KUTTEMSUIBHOCTI opraniamy [2, 4, 5, 6, 14].
PesynbraTi OCTIKEHD CBiMYATh MPO iCHYBAaHHS TiCHOTO
KOPEJLILIITHOTO B3a€MO3B 3Ky MK acpoOHOIO Ta aHaepoo-
HOIO TIPOJYKTHBHICTIO OpraHi3My, ¢ (haKTOPHUM IMTOKa3HH-
KOM BHUCTyIa€ aHaepoOHa (JIaKTaTHA) TPOAYKTUBHICTH Opra-
Hi3my [3, 9, 10, 12, 13].

Tomy, st 31iCHEHHSI 00’ €KTUBHOTO aHallizy crany ¢i-
3UYHOTO 37I0POB’s OCI0 Pi3HOTO BIKY 1 CTAaTi HEOOXIIHO YITKO
BU3HAYUTH, SIKi 3HAUCHHS W MeXi (Pi3i0JI0TIUHUX KOJIMBAaHBb
TIOKa3HUKIB aepoOHOI Ta aHaepOOHOI MPOAYKTHBHOCTI opra-
Hi3My 3QJIS)KHO BiJi KOMIIOHEHTHOTO CKJamy Tijla, TpHTa-
MaHHi 37IJ0pOBOMY HACEJIEHHIO 3aKapIaTchKoi 00JacTi.

3 ormsioy Ha BUIIEBUKIIAJICHE MeTA JaHOI po0oTH MOs-
rajia y BU3Ha4eHH aepOOHHX Ta aHAePOOHUX MOXKIIMBOCTEH
JIBYAT TIPCHKUX palOHIB 3akaprnarchkoi 00iacTi 3aJIe’KHO
BiJI KOMITOHEHTHOTO CKJIafy TiJIa.

Marepiaau i Mmetoau. [IpoBeneHo nopiBHAIBHMI aHANI3
PiBHSI ()i3MYHOTO 37I0POB’S y JiBYAT MOCTITyOEPTATHOTO IIe-
pioay oHTtoreHe3y BikoM Bix 16 mo 20 poki. KinbkicTh 1iB-
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YaT 3 TipchbKUX paioHiB 3akapraTchkoi o0siacTi CTaHOBHUIIA
102 ocobu (46,4%). PiBeHb (iznuHOTO 30pOB’S OLIHIOBAIH
3a TOKa3HMKaMH aepoOHOI MPOAYKTHBHOCTI, a caMe BHMi-
proBan ¢iznuny npanesaatHictb (PWCiz), MakcumainbHe
crnoxuBaHHs KUCHIO (VO2 max), BUKOPHUCTOBYIOUM METOJ
BenoeproMeTpii. [yt omiHKu piBHS aepoOHOT MPOYKTHBHO-
CTi BUKOpUCTOBYBayM ouiHoyny tukany S1.I1. ITspuata. ITo-
Ka3HUKH aHAepPOOHOI NPOIYKTUBHOCTI OpraHi3My BHBYAJIN
32 BU3HAUCHHSM IOTY>KHOCTI aHaepOOHHX AJIAKTATHUX IIPO-
LeciB eHeprozabe3neyeHHs] OpraHi3My 3a MaKCHMAaIbHOIO
KUTBKICTIO po00TH, BUKOHaHOI 32 10 ¢ (BAHT 10), a Takox 3a
PIBHEM MOTY>KHOCTI aHaepOOHMX JIAKTATHUX IPOLECIB HEp-
ro3abe3reueHHs] OpraHi3sMy 3a MaKCHMAaJbHOK KUIBKICTIO
pobotu, BukoHaHOi 3a 30 ¢ (BAHT30) BUKOPHUCTOBYIOUH Me-
Tox Binrarcekoro anaepoOHoro tecry, omucaHoro HO.M.
dypmanom 3i criBapropamu [8]. [is omiHKM €eMHOCTI aHae-
POOHMX JIAKTaTHUX TPOIIECIB eHepro3ade3neveHHs! OpraHis-
My, TOOTO MakCMMaJIbHOT KITbKOCTI 30BHIIIHBOI poOoTH 3a 1
xB (MK3P), BukopuctoByBasmn Metoauky Shogy A., Chere-
betin G [13]. KoMmnoneHTHuiA CKJIa ] MacH Tijla BU3HAYAIN
3acTocoByrouM immenancuuii Meronm Body Composition
Monitor “Omron BF511”, 3a 101moMOroxo sIKOro OLiHIOBaBCs
BIJICOTKOBHI BMICT KMpOBOI MacH (IiALIKIpHHUI Ta Bicuepa-
JIBHUH KUP) Ta BIICOTKOBHH BMICT M’SI3¢BOT Macu.
Pe3ysabTaTn gociigkeHHst Ta iX o0ropopenHsi. Y aoc-
JDKyBaHUX OiBYAT IMITEJAHCHMM METOJOM BH3HAYMIIM iH-
nexc macu tina (IMT) 1 KOMIIOHEHTHHMI CKJIaj Tijia, i YMOB-
HO PO3NOIUIMIM X HA TPH TPYNH: 3 HHU3bKUM BiTHOCHUM
BMICTOM KHPY, HOPMaJILHUM 1 BUCOKHM BiJIHOCHHM BMiCTOM
xupy. HaitGinpnry kxinbkicts 52 ocobu (51,0%) cxmamm niB-
yata 3 HOPMAaJbHMM BiTHOCHHM BMmicToM >xupy (21,0-
32,9%), a naiimennry kinbkicts 11 (10,8%) oci6 cxmanm
JiiBUaTa 3 BUCOKUM BiTHOCHUM BMicTOM HpY (33,0-38,9%).
HiByaT 3 1yxe BHCOKHM BITHOCHUM BMICTOM JKHPY
(>39,0%) cepen mOCTIIKSHIX HE BUSBUIOCH, Ta0M. 1.

Tadauns 1. Poznonin aiByar ripcbkux paiioHiB 3akaprarTs 3a
BiTHOCHHM BMicTOM xmupy, N=102

Bumicr sxupy (%)
<210 21,0-329 33,0-389 >39,0
(-) amspkwi | (0) HOpMANBHWAH | (+) BUCOKHI | (++) myske BUCOKUIA
K-ctb | % | K-CcTh % | xcmp| % | k-c1B %
oci0 ocio ocio ocio
39 [382] 52 510 | 11 ]108 - -
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Takox giB4aT OyJio PO3MOJIICHO HA TPU TPYIH 3AICKHO
BiJI BITHOCHOTO BMICTy CKEJIETHUX M’s3iB, 1 B MPOIIECi JOC-
JJDKEHHST OYyJIO BCTAHOBJICHO: 3 HOPMAJIBGHHM BiJJHOCHHM
BMICTOM CKeJeTHHUX M’si3iB Oyno 59 ocib (57,8%), 3 BHCcO-
kuM 40 oci6 (39,2%) 1 ayxe BHCOKMM BiJIHOCHHMM BMIiCTOM
ckenetHuX M’si3iB 3 oci6 (3%). [liByaT 3 HIBBKHAM BigHOC-
HUM BMICTOM cKeleTHUX M s3iB (< 24,3%) cepen mocmimxe-
HHX HE BUSBHJIOCH, Ta0JI.2.

Tadauus 2. Po3nonin aiByar ripchbkux paiioHiB 3akaprarTs 3a
BiJTHOCHMM BMICTOM CKeJICTHHX M’s13iB, N=102

2273,4463,8 MIT'XB, i € IOCTOBIPHO HUKYMM 33 3HAYCHHS y
MPE/ICTABHHUID 3 JTyXKE BHCOKUM BiJHOCHHM BMICTOM CKeJle-
THHX M’A3iB 2618,3+59,66 mirxs? (p<0,05). Cepenne 3Ha-
yeHHS! VO2 max sizs. BIIHOCHOTO MOKA3HHKA MaKCHMAaJIbHOTO
CMOXKMBaHHS KUCHIO y JIBYAT TPCHKUX PAOHIB 3 HOPMaThb-
HUM BiJIHOCHAM BMICTOM CKEJETHHX M Si3iB € JIOCTOBIPHO
BHUIIE “O€3MEYHOTO PiBHS 3MOPOB’S”, IO BIATIOBIIA€ BiAMIH-
HOMY PpIBHIO aepoOHOi TPOAYKTUBHOCTI 1 CTaHOBHUTH
43,7£0,61 mrxs Lkt (p<0,05).

Tadauuns 3. CepenHi 3HaueHHs IOKA3HUKIB aepoOHOI Ta aHaepoo-
HOT IPOXYKTUBHOCTI opraHizMy (M£m) miByar ripcbKux paiioHiB

Bwict ckeneraux m’si3iB (%)
<243 24,3-30,3 30,4-35,3 >35,3
(-) Husbkwit | (0) HopManbHHMiA | (+) BUCOKHIH | (+4) ysKe BUCOKHIA
k-ctb | % | K-cTB % Kk-ctb | % | K-CTB %
ocio ocio ocio ocio
- - 59 57,8 40 1392 3 3,0

3HaveHHs abcomoTHOro nokasuuka PWCizo y npencras-
HHIb 3 HU3BKMM BIJIHOCHMM BMICTOM JXHPY CTaHOBHTBH
2032,6+53,4 MirxB? i € JIOCTOBIPHO HIKYMM 3a 3HAYECHHS
NPEJCTaBHUIL 3 HOPMAaJIbHUM BIJJHOCHUM BMICTOM KUPY
2364,8+64,6 mrxs! (p<0,05). Cepenus Bemuuuna PWCizo
s, IPEJICTABHUIG 3 BUCOKHMM BiJJHOCHMM BMICTOM JKHPY B
1,23 pasu HWX4Ye CepefHBOr0 3HAYCHHs NPEACTABHUIL 3
HOpMAaJIbHUM BiTHOCHHM BMicToM xwupy (p<<0,05) i He mocs-
rae “0e3IevHOro piBHA 3J0pOB’S”, SIKE OIIHIOIOTH 3a BiHO-
cHUM TOKa3HUKOM VO2 maxsim. 1 cTaHOBHTH 33,8+1,76
wrxs lkr?, [l KiHOK «Oe3IedHuii piBeHb 300POB D 3Ha-
XOmuThCsl Ha Mexi 35,0 mrxslkrl. Cepenne 3HaYeHHS
VO3 max sims. BITHOCHOTO TTOKa3HHKA MaKCHMAJIBHOTO CIIOMKH-
BaHHs KUCHIO Y JIBYAT TiPCHKUX palOHIB 3 HOPMAaJbHUM
BIJIHOCHMM BMICTOM JKHpPY TNEPEBUIIYE «Oe3euHHil piBEeHb
3710poB’s» 1 cranoButh 41,6+1,93 mu-xpkrl.

PesynbraTti nOCiiKEHb MOTYXHOCTI aHACPOOHHX ajakK-
TaTHUX MPOLECIB eHepro3ade3neueHH s OpraHi3My 3a BiJHO-
CHOO BenMYMHOI0 BAHT10 s, y JIBYAT TIPCBKUX paiOHIB
BUSIBUIM JIOCTOBIPHY CYTTEBY IlEpeBary 1[bOro NoKa3HHKa Yy
NPEACTABHULL 3 HOPMAbHUM BIJHOCHHM BMICTOM JKHDY
42,1+1,18 xrv-xslkr! mopiBHAHO 3 0coGamu, SKi MaroTh
BHUCOKHM{ BITHOCHHI BMICT JXHPY 1 cTaHOBUTH 38,610,8
krM-xB kr (p<0,05).

OcoOmBocTi TIposiBYy aHaepoOHOI MPOIYKTHBHOCTI Yy
NPEACTABHHUIIL TiPCBKUX PAlOHIB 3 PI3HMM KOMIIOHEHTHUM
CKJI/IOM MACH TiJ1a BUSBICHO TaKOK NIPH BU3HAYEHHI BiTHO-
CHOI BEJIMYMHU MOTYXKHOCTI aHAePOOHHX JIAKTATHUX TIPOLIe-
CiB eHepro3adesneyeHHs opraHisMy. 3Beprae Ha cebe yBary
Te, 10 HaiiHK4l cepenHi 3HaYeHHST BAHT 30 5. cHOCTEDI-
raloThCsl y MPEJCTABHUIb IIPCBKUX PAHOHIB 3 BHCOKHM Ta
HU3LKMM BiJIHOCHMM BMicTOM upy 36,8+0,66 krm-xB™1-kr?
ta 37,240,68 xrv-xslkr! Bignosiguo. Toxi Ak y AiByar 3
HOPMaJIbHUM BiJJHOCHUM BMICTOM KHPY CEpEHI BEJIMYMHU
aOCOJIFOTHOTO TIOKa3HMKA €MHOCTI aHaepoOHMX JIAKTaTHHUX
npoLeciB  eHepro3abe3leyeHHs] OpraHi3My € HailBUIIUM
1286,2+40,8 xrMXB™ MOPIBHAHO 3 HPEICTABHMIIAMH IipCh-
KHX paloHiB, fKi MaroTh Hm3pkmii 1121,6+31,3 xrmxs?
(p<0,05) Ta BuCcoOkuit BimHOCHHM# BMicT xupy 1206,3+40,4
KIM'XB™ BigmosigHo, PasoM 3 TuM, AiBuara TipchKHX paiio-
HIB 32 Bi/IHOCHMM IOKa3HHKOM €MHOCTI aHaepOOHMX JIaKTa-
THHX TIPOLECIB €Hepro3ade3NeuyeHHs] OpraHisMy 3 pi3HUM
BIJIHOCHMM BMICTOM >KHPY MK CO0OI0 BIpOTiIHO HE Binpi3-
wstothest (p>0, 05), Tabm. 3.

3HaveHHs abcomoTHOro nokasuuka PWCizo y npezcras-
HHIb 3 HOPMAJIbHUM Ta BUCOKHM BIJIHOCHHM BMICTOM CKe-
JeTHUX M’s3iB cTaHoBUTE  2098,3+48,6 wmmxB! i
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3aKapnarTs B 3aJIeXKHOCTI BiJI BITHOCHOTO BMICTY *kupy, =102

BigHocHwuit BMicT xupy (%)
<210 21,0-32,9 | 330-389
Iloxazuuku (-) Husbkuii | (0) HOpMasb- | (+) BUCOKHIA
(n=39) HAi (n=11)
(n=52)

VO2, mirxs* 2032,6453,4 * | 2364,8+64,6 [2101,4+58,6 *
VO2, mrxBkrt 38,5+1,67 41,6+193 | 33,8+1,76°
BAHT 10, KrM-xB 2063,0459,2 | 2202,1+62,7 |2122,4+61,1
BANT 10, oM XB™K| 593109 | 414118 | 38,6408
BAHT 30, krm-xB™ 1983,4456,5 ¢ | 2128,3+62,4 |2218,4+61,3
BAHT 30, krmxekrY|  37,2+0,68° | 405+1,07 | 36,8+0,66 *
IMK3P, krm-xp™ 1121,6+31,3° | 1286,2+40,8 |1206,3+40,4
MK3P, krmx Lkt 20,6+0,7 21,2+0,9 19,9+0,8

[pumiTka: BiporiIHICTE BIIMIHHOCTI cepeHix 3Ha4eHb (p<0,05):
* - BIJTHOCHO HU3BKOTO BMICTY JKHPY;

® - BiZTHOCHO HOPMAJILHOTO BMICTY XKHUPY;

¢ - BITHOCHO BHCOKOT'O BMICTY YKHDY.

PesymibraTi mocmimkeHb MOTYXHOCTI aHACPOOHHX ajak-
TaTHUX TPOIIECIB €Hepro3ade3NedeHHs OpraHi3My 3a abco-
JOTHOIO BeMIHHOI0 BAHT 10 a6c. Y AiBYAT TIPCHKUX paiioHIB
BUSIBUIIM CYTTEBY IIEpeBary IbOro IMOKa3HHWKa Y MPEICTaB-
HHUIb 3 JyXKE BHCOKMM BITHOCHIM BMICTOM CKEJICTHHX
M’s3iB 2482,7+62,7 krm-XB™ mOpiBHAHO 3 0cO6aMH, SIKi Ma-
I0Th HOPMAJIbHUI BIZIHOCHHH BMICT CKEJIETHUX M’S3iB, 11O
craHoBUTH 2006,8+54,5 krM-xB L, TabI. 4.

Oco0nMBOCTI TNpOSIBY aHaepoOHOI MPOIYKTUBHOCTI Y
NPEICTABHUIIb TIPCHKUX PAOHIB 3 PI3HUM KOMIIOHEHTHUM
CKJIaZIOM MAacCH TiJla BUSIBJICHO TaKOXXK NPH BU3HAUECHHI abCco-
JIIOTHO BEJIMYMHM TIOTY)KHOCTI aHAaepOOHMX JIAKTATHHX
TporieciB eHeprozade3nedeH s opratiaMy. 3Beprae Ha cebe
yBary Te, 0 HAHIKYI cepeaHi 3HaueHHs BAHT 30 a6c. CTIOC-
TEPIraroThesl y NPEACTaBHUIB TIPCHKUX PalOHIB 3 HOpMallb-
HUM Ta BHCOKHM BIJIHOCHUM BMICTOM CKEJIETHHX M S3iB
2014,7+67.8 xrm-xs? Ta 2291,1443,2 xrM-xB? BimoBigHO.
Takox y AiBYaT 3 HOPMAJIBLHUM BITHOCHUM BMICTOM CKeJleT-
HHMX M’s31B CepelHi BEIMYMHHM aOCOJIFIOTHOTO IOKa3HHKa
€MHOCTI aHaepOOHMX JIAKTATHUX MPOIECIB eHeprosabesrie-
YEeHHs OpraHisMy € HailHmkuumu 1208,4428,3 krm-x? mo-
PIBHSIHO 3 TPEICTABHHUISIMU TIPCBKHX PAHOHIB, SIKI MalOTh
Bucokmit 1494,6+31,2 krm'xB™ Ta JTy’Ke BICOKHUH BiTHOCHHIA
BMICT ckeleTHHX M’s3iB 1543,7+40,1 xrm-xB Binmosimno
(p<0,05). Pazom 3 TuMm,, AiBYaTa TipCHKUX PalOHIB 3a BiIHO-
CHUM ITOKa3HUKOM €MHOCTI aHaepOOHMX JIAKTaTHHX TIpOLie-
CiB eHepro3a0e3NeueHHs] OpraHi3My 3 pPi3HHM BiJHOCHUM
BMICTOM CKEJIETHHUX M’sI3iB MiXK COOOIO BipOTITHO HE Bi/Ipi3-
wstothest (p>0,05).

TakuM YMHOM, 32 pe3yJbTaTaMH JOCIIIKEHb aepoOHMX
Ta aHAaepOOHMX TIPOIECIB EHepro3ade3neyeHHs y IiBYaT
TiPCHKUX paiiOHIB MU MPHHILIM 0 BUCHOBKY, IO JiBYaTa,
AKi MalOTh HOPMAaJbHHH BigHOCHWH BMICT xupy (21,0 —
32,9%) Ta BHUCOKMH BIJHOCHUM BMICT CKEJIETHUX M SI3iB
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(30,4 — 35,3%) mpu memocraruiii maci tima (IMT<18,5 Lgrl,

KI/M?) MaroTh BiIMiHHHH piBeHb aepOOHOT MPOILYKTUBHOCTI,

100TO VO2 max sim. > 38 MII'XB"

Ta6mauus 4. CepeHi 3Ha4CHHS TOKA3HUKIB acpOOHOT Ta aHaepOOHOT IIPOLYKTHBHOCTI opraHizmMy (M+m) aiByar ripchkux paioHiB 3akap-
TIATTSI B 3AISKHOCTI Bifl BiTHOCHOTO BMICTYy CKeJIeTHHX M s13iB, N=102

BigHocHuii BMicT ckeneTHHX Msi3iB (%)
24,3-30,3 30,4-35.3 > 35,3
INoka3Huku (0) HopmanbHUI (+) Bucokuit (++) my>xe BUCOKHMI
(n=59) (n=40) (n=3)

VO, mirxs™? 2098,3+48,6* 2273,4+63,8* 2618,3+59,66
VO,, mrxs ™l kr? 43,740,61 40,5+0,48* 41,69+0,46
BAHT 10, KrMXB ™ 2006,8+54,5* 2311,4+70,4 2482,74+62,7
BAHT 10, krM-xB k1! 41,7+1,04 40,0+1,7 40,17+1,4
BAHT 30, krMXB ™ 2014,7+67.8* 2291,1+43,2 2447,7+50,4
BAHT 30, krm-xB k1! 41,8+2,01 40,4+1,92 40,2+1,68
MK3P, krm-xs! 1208,4+28,3*° 1494,6+31,2 1543,7+40,1
MK3P, krm-x™ kr'! 25,1+1,02 26,3+0,9 25,3+14
Maca Tina, K© 48,1+0,87 56,7+1,2 60,8+1,9

IIpumiTku. Biporignicts BIIMIHHOCTI cepeHix 3HaueHsb (p<0,05):

* - BIJTHOCHO HOPMAJIbHOT'O BMICTY CKEJIETHHX M SI3iB;
® - BiJHOCHO BHCOKOT'O BMIiCTY CKEJIETHUX M $I3iB;
¢ - BITHOCHO Jy»X€ BUCOKOTO BMICTY CKEJIETHHX M’ f3iB.

2,25% 3% 2,5%
32,7% 28,4% 30,8%
28,7% 32,1% 22,8%
18,25 kr/m2 22 kr/m2 19,15 Kr/m2
BiMiHHuiA o6puii MocepepHin

‘l IMT O >Xup B Msizn B BicuepanbHuii wp‘

Puc. 1. PiBeHb aepoOHOT IIPOTYKTUBHOCTI OpraHi3My y AiBYaT
TipCHKHX PaioHIB 3aKkaprarTs B 3aJI€KHOCTI BiJl iHAEKCY Ta KOMIIO-
HEHTHOTO CKJIaty MacH Tina (n=102)

JliBuara, siKi MatOTh HOPMAJILHUI BITHOCHUIT BMICT XKHPY
Ta HOPMaJIbHHI BIJTHOCHUI BMICT CKeJleTHUX M’si3iB (24,3 —
30,3%) npu HOopMaIbHil Maci Tita (18,5 < IMT < 25 kr/m?)
MaloTh J00pHH piBeHb aepOOHOI MPOJYKTHUBHOCTI, TOOTO
VO3 max sims. > 35 10 38 mirxsL-krt. JliBuara, sIKi MAroTh HO-
pMaNbHUH BiTHOCHHH BMICT JKHPY Ta BHUCOKHH BiJJHOCHHI
BMICT CKEJIETHHX M SI3iB TIPH HOPMAIBHIN Maci TiJla MarOTh
TocepeHiil piBeHb aepoOHOi TMPOAYKTUBHOCTI, ToOTO VO>
max siz. 28 — 33 MurxB -k, [pn oMy Bei OOCTEKEHi iBYa-
Ta MalOTh HOPMAJILHHUI PiBEHb BiCLIEPATEHOTO PEXHMY, LeH
MOKa3HUK 3HAXOIUThCa B miamaszoni Big 1 g0 9%, tadi. 5,
puc.1.

Tadauus 5. PiBeHb aepoOHOT IPOYKTUBHOCTI OpPraHi3My Y JiBUaT ripChKUAX paioHiB 3aKkapraTTs B 3aJIe)KHOCTI BiJl HIEKCY Ta KOMIIO-
HEHTHOT'0 CKJIa/ty MacH Tija (n=102)

PiBeHb aepoGHOT IPOYK-

KomIoHeHTH ckj1aty Macu Tina, %

IMT
KT/M?

THUBHOCTI

VOZ max BiH. (MJ'I'XB-l'Kl"_l)

xKup, % M3, % BicIlepabHIIH XKUp, %o

Bigminamii > 38

18,25 HenocTaTHs Maca Tijia

28,7 HopMabHUI

32,7 BUCOKHIA

2,25 HopMaIbHUI

Jo6pwii 34 — 38

22 HOpMAIIbHUIH

32,1 HopmanbHUI

28,4 HopMaITbHUI

3 HOpMaJTbHHI

[ocepeniii 28 — 33

19,15 HopMaBHUIA

22,8 HOpMaTbHUI

30,8 Bucoxmit

2,5 HOpMaTBHUIA

BucnoBku. Pe3ynbraTn 10ciiikeHb CBiUaTh Ipo Te, 1o
¢i3uuHe 310pOoB’s IIBYAT TIPCHKUX pailoHIB 3akaprarts
3QJIEKHTD BiJI KOMIIOHEHTHOTO CKJIay Tija, a came: BiJMiH-
HHUH piBeHb aepoOHOI MPOJYKTUBHOCTI CIIOCTEPIraeThesl y
JBYAT, SKI MAlOTh HEIOCTATHIO Macy Tila 3 HOPMAaJbHHM
BIJIHOCHMM BMICTOM YKUPY Ta BUCOKHMM BiJJHOCHUM BMICTOM
CKEJICTHUX M’sI3iB, TIPU HOPMAIFHOMY PiBHI BiCLIEpaIbHOTO
KHPY 1, K HACTIIOK, PiBeHb (HI3MYHOTO 37I0POB’SI TIEPEBH-
nrye “KkpuTHdHUA piBeHs” 3a ['JI. AnanaceHKOM 1 BioOBi-

nae “inmiHHOMY” 3a kputepisimu SLII. Ilspuata (1983).
TocepeHiii piBeHb acpOOHOI MPOIYKTUBHOCTI MAtOTh iB-
YaTa TipChbKHX paloHiB, sSKI MalOTh HOPMaJbHY Macy Tijia 3
HOPMaJILHUM BiJIHOCHMM BMICTOM >KHPY Ta BHCOKHM BiJIHO-
CHUM BMICTOM CKEJICTHUX M’SI3iB, NP HOPMAaJbHOMY DiBHI
BICIIEPAJILHOT'O XKHUPY 1, K HACIIJIOK, PiBeHb (HI3MUHOTO 3710-
poB’st Hmkue “kputuaHoro piBHs” 3a ['.JI. AmaHaceHKOM,
10670 VO2 max pims. < 35 MIrXB LKL,
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Study the level of physical health of females which live in mountainous Transcarpathian areas by the metabolic level of aerobic and
anaerobic providing of energy according to the body components consist

O. A. Dulo

Abstract. The work is devoted to the study of the level of females’ physical health in the age of 16-20 years which are living in the mountainous
areas of Transcarpathia. It’s proved that the level of anaerobic productivity, which shows the physical health, depends on body components con-
sist. The girls with lack of weight, but with normal relative consist of fat, high relative consist of muscles and normal level of visceral fat have the
highest level of aerobic productivity by the relative value of maximum oxygen consumption. Cause of this, level of physical health exceeds the
“safe health level” by G.L. Apanasenko and matches to the “excellent” by Y.P. Pyarnata.

Keywords: physical health, aerobic productivity, anaerobic productivity.

N3ydeHne ypoBHsl (PU3NYECKOIO 310POBbSl y JeBYLEeK I'OPHBIX paiioHOB 3akapnaThs 3a MeTA00JMYECKHM YPOBHEM a3pOOHOI0 M

aHa3PO0HOr0 3HepProodecneyeHus1 B 3aBUCHMOCTH 0T KOMIIOHEHTHOI'O COCTABA TeJIa

E. A. lyio

AnHoTamus. Pabota mocesiiieHa M3y4eHHIO YPOBHS (PH3HIECKOTO 30POBBS AeBYIIEK 16-20 JeT, KOTOphIe POXKUBAIOT B TOPHBIX palOHAX

3axaprarhs. Y CTaHOBIICHO, YTO YPOBEHB a9POOHOH MPOIYKTHBHOCTH, KOTOPBII 0TOOpakaeT (hPH3MIECKOe 310POBbE, 3aBUCHT OT KOMITOHEHTHO-

ro cocTaBa Tesa. BhICOKuii ypoBEeHb a9pOOHON HPOAYKTHBHOCTH 32 OTHOCUTENBHON BETMYMHON MaKCHMaJIbHOTO rotpedeHus kucnopoaa VO2

max om. HAOJTFOZTa€TCA y IEBYILIEK, KOTOPbIE UMEIOT HEIOCTATOUHYIO Maccy Tela C HOpMaJIbHBIM OTHOCHTEIIBHBIM COJEP)KaHUEM XKUPa U BBICOKHM

OTHOCHTEJIGHBIM COJIEP’KaHUEM CKEJIETHBIX MBI, TIPH HOPMAIBHOM YPOBHE BHCIIEPAILHOTO XKUPA, TEM CaMbIM (DH3HIECKOE 3/I0POBbE TIpe-

BBIIIIACT «OE30TaCHBIN YPOBEHB 310pOBhsh» 3a [ .JI. ATlaHaCeHKO M COOTBETCTBYET «OTIMIHOMY» coriacHo kpureprsim SLI1. [Taprara.
Kmiouesvie cnosa: dhusuueckoe 300posve, aspodHas npooyKmusHOCHb, AHAIPOOHAS NPOOYKMUSHOCHD.
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AHoTanist. Y I0CIiPKeHH] IPUHHAIO y4acTh 22 XBOPUX Ha BapHKO3HY XBopoOy. JleTansHo Oy ormvcaHi MeTa, 3aBIaHHs 1 MeToau (i3nd-
HOTO BiIHOBJIEHHS B IIOCTOIIEPAaTHBHOMY I1epiofli. 3 iCTOTHUM MOKpAIEHHIM Yy KOHTponbHiH rpymi 11 (91%) namieHTiB 3aBepIuio mocTto-
nepaTuBHUN nepio. Di3uyHI BIpaBH, MAacaX, Pi3HI BUAM XOABOH, OCOOIMBO CKaHAMHABCHKA X0b0a, 3HAYHO BIUTMBAIOTH HA SKICTh JKHTTA
XBOPHX, Ha BAPUKO3HY XBOPOOY i CHPUSIOTH HOKPAIIEHHIO 1X (hi3HIHOTO CTaHy.

Knrouoei cnosa: sapuxosna xeopoba, nocmonepamueruti nepioo, Qizuyne 6iOHOBIEHHSL.

Beryn. AkTyanbHICTB JOCTIDKEHHS TOB’S3aHa 3 3HAYHOIO
MIOIIMPEHICTIO TOPYIICH KPOBOOOITY HIDKHIX KiHIIBOK.
BapukosarM po3mmpeHHsM BeH cTpaxknae 15-17% mopoc-
JIOTO HaCceJIeHHs1 Y KpaiHH, KUIbKICTh TIJIBKU 3apEECTPOBAHMX
XBOpHX CKiamae Ouns 1,5 minpiiona rpomanss. Lle mpode-
ciifHa XBOpoOa 3HAYHOI KUJIBKOCTI Ipalie3/1aTHOrO HacelleH-
Hsl, TOOTO BCIX, XTO TPUBAIUI Yac 3MyILECHHUH IepeOyBaTu y
BEPTUKAILHOMY CTATHYHOMY ITOJIO’KEHHI.

3a mesikuMu OLiHKaMHK, Y 25% xiHok Ta 10% Y0JOBIKiB
PO3BHBAEThCS BAPUKO3HE PO3IIMPEHHS BeH, a B | - 2 % Bu-
TaIKIiB, BapHKO3Ha XBOpoOa HIDKHIX KIHIIIBOK YCKIIaJHIO-
€THCSI YTBOPCHHAM TPO(iUuHUX BHUpa3oK. HU3pKkuii coriaib-
HUH PiBEHb Ta MEOWYHA KYJIbTYpa HACEJICHHS NPH3BOAATH
JIO TTi3HBOTO 3BEPHEHHS MALi€HTIB 3a OTIOMOT010. B pe3yis-
Tati hopmyerhes TpuBana THM4acoBa (80-100%) Ta crilika
(1-3%) BTpaTa npare3raTHOCTI.

3aXBOPIOBAHHS 3HWKYE SIKICTh KUTTS XBOPHX, IOYHHAIO-
YM BiJi KOCMETUYHHX 1 €CTCTUYHHX MPOOJIEM Ha PaHHIX CTa-
JUSX 1 3aKIHYYIOUHM Ba)KKOKO 1HBAJIIU3AL[EI0 MPH PO3BUTKY
Tpo(iYHUX MOPYIICHh Ta BUPA30K. [IOMMPEHICT XBOPOOU
NIEPEBAYKHO CEpeJl CaMol Mpale3JaTHOI YaCTUHU HACEJICHHS,
3HaYHI MaTepialibHi BUTPATH, MOB's3aHi 3 JIKyBaHHAM 1 gac-
TOI0 IHBANITHICTIO XBOPHX, BCE Il BKa3ye Ha COIAIBHY
3HAUYYIIICTh MPOOJEMH, sSKa BAMAarae HEBIIKIAJHOTO BHpi-
mienss. [1,2]

Bukopuctanns npu BX TiNbKH KOHCEpBAaTHBHOTO Ta Mic-
LEBOTO JIKyBaHHsA 0e3 KOPEKIil BEHO3HOI TeMOMHAMIKU
OIIEpPaTUBHUM ULLIAXOM HpakTHyHO y 100% BumankiB npu-
BOJUTH JI0 PELUMBY, TOMY OCHOBHUM METOJIOM KOMILIEKC-
Horo JiikyBanHst BX e xipypriunuid. [3,4].

OdisuyHa peabimiTarisi, BKIOYAE KOMILIEKC METO/IIB,
CIPSIMOBAaHMX HAa HOPMATI3allilo (YHKIIOHAIBHUX IIOPY-
II€Hb, BiTHOBICHHS! (DI3UYHOT AKTHBHOCTI, ITiIBUIIICHHS KO-
CTi XKHUTTS XBOpHX. Pearnizaiisi OCHOBHUX 3aBJaHb peaditiTa-
il y BiJHOBIFOBAIBHHI IIEPiO 3aJICKUTH BiIl 1HIWBITyai-
3alii IporpaMy O3JI0POBJICHHS, IO J03BOJISIE, 3 ypaxyBaH-
HSM aJIanTalifHIX Ta KOMIICHCATOPHUX MOSKIIMBOCTEH Op-
TaHW3My Talli€eHTa, HE TUIBKM O0'€KTH3YBaTH pe3yJbTaTH
pealinitarii, ane i onTUMi3yBaTH 1i €(EKTHBHICTb.

Merta npocaimkeHHsi: MeToro JOCTiHKEHHS OyIIO TTi/IBH-
umtr epexruBHICT PP xBoprx Ha BX B micisonepartiii-
HoMmy miepioni. Komrutexc ®P ms xBopux Ha [1ia Harmsimom
3HaxommiMcs 22 xBopux 3 BX B micisioniepariiitnomy mnepio-
Jli, 3 TIEPIIAM Ta APYTUM CTYIICHEM ypa)XEHHS BEHO3HOI CHC-
TeMH (BapHKO3HE PO3LIMPEHHS IMIIKIPHUX BEH HIDKHIX
KIiHIIIBOK), y BiIli Bix 45 mo 60 pokiB. Bei nmarienTn 3Haxom-
JIMCH HA eTari peadiiTari mcis onepaTHBHOTO BTPYYaHHs
B cTamioHapi (3a ixHbOIO 3rozmoro). Byno chopmosano nBi
rpymu: ocHoBHa (OI' — 12 xBopux) 1 koHTponsHa (KI" — 10
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XBOPHX).

Metoau pocaizxkenns. [Ticis momepenHpoi OIIHKY TTe-
pen Oyap-sIKOTO OTIeparti€ro, He3aJIeKHO Bifl HASIBHOCTI CYITY-
THIX 3aXBOPIOBaHb (TOOTO HaBITh 3a iX BiICYTHOCTI) HEOOXi-
JIHO TIPOBECTH MiHIMaJbHHUH KOMILIEKC HepenonepamiifHoro
00CTe)XXeHHS: - KIIHIYHMI aHaJIi3 KPOBi; - OIOXIMIYHHMI aHa-
J1i3 KpOBI (3arayibHui OLTOK, OLTipyOiH, TpaHCaMiHA3H, Kpea-
THHIH, I[yKOp); - Yac 3rOpTaHHs KPOBI; - TpyIa KpoBi 1 pe3yc-
(akrop; - 3araJpHUN aHaTi3 cedi; - (rooporpadist rpyIHOT
KIITHHU (IaBHICTH He OubIre 1 poKy); - BHCHOBOK CTOMATO-
Jiora Tpo CaHaIlil0 POTOBOI MOPOXKHHUHH;, - €IEKTPOKapAio-
rpadisi; - OTJIS TepareBTa; - IS JKIHOK - OTJIS TiHEKOJIoTa.

Pe3ysabTaTn qocuimkenHs. Kpurepismu BKIFOUCHHS I1a-
LI€HTIB B JTOCHTIHKCHH OyiH: 30UIBIICHHS TiaMeTpa JcTa-
JIBHOI YaCTHUHHU HIDKHBOI KIHIIUBKHM OLabpIn HDK Ha 1,0 cM B
TIOPIBHSHHI 3 IHIIOK KIHI[BKOIO a00 PI3HMIS PaHKOBHX i
BeUipHiX BUMIpIB B o0JacTi cTonu i rominku oumbire 1,0 cm
TIPY HASIBHOCTI BAPUKO3HOTO PO3IMIMPEHHS ITIKIPHUX BEH.
Iepen BUpIIIICHHSAM MUTAHHS PO BKIFOUCHHS B JIOCTIKCH-
Hsl TIPOBOJIMJIA BUMIPIOBAHHS JllaMEeTpiB HOTH B 00JIaCTi ce-
PEAMHHU CTOIH 1 HaJl TOMLUIKOBOCTOITHUM cyriiodoMm. [Topis-
HSUTbHI BUMIpPIOBaHHS BHUKOHYBAJM BpaHI J0 Mimidomy 3
JbKKa 1 BBedepi (ITicsi IEHHOTO OPTOCTATHYHOTO HAaBaHTa-
JKCHHST).

BusHavyanu BiIMIHHICTB [iaMeTpiB HIDKHBOI KIHIIIBKH B
00JIacTi CTONMHM 1 TOMUIKH MiX 3IOPOBOIO 1 XBOPOIO KiHIIiB-
KaMI; BIIMIiHHICTD B MOKa3HHUKAX J[iaMETPiBB OKPEMHUX dac-
tHax HK, sika BUMIpIOeThCS BpaHLi 1 BBeuepi, 3 peecTparti-
€10 PIBHIB MaKCUMAaJIbHOTO TIPUPOCTY. Byio mpoBeneHo yib-
Tpa3BYKOBE JIOCHI/KEHHS i3 KOJbOPOBUM KapTYBaHHSM MO-
TOKIB KpOBI 1 eHepreTuuHoo jnorueporpadieto. [lpu npomy
OyJ0 OIIHEHO CTaH KOMYHIKAHTHMX BEH Ta KIJIANAHHOTO
amapary, BU3Ha4aeThesl Tpodika Hemie3qaTHUX nephopaHT-
HUX BEH Ta BENMKHX MPHUTOKIB. [li gac oOcTexeHHs Oymu
TIPOMapKOBaHi MiCIlsl HECTIPOMOXKHHX Mep(OPaHTHUX BEH Ta
BEJIMKMX TPHUTOKIB. KpiM TOTO, NpH yIBTPa3BYKOBOMY 00-
CTe)XeHHI OyTiia BUKIIOYEHA TATOJIOTIS TIMOOKHMX BEH, IO
JIa€ MO>KJIMBICTH TPOBOJIUTH BTPYYAHHS Ha ITOBEPXHEBHX
BCHaX.

B 00ox rpymax B KoMIUIeKci pealiniTarii XBOPHX BHUKO-
PHCTOBYBAJIMCh: CTaHAAPTHE MEIMKAMEHTO3HE JIKYyBaHHS 3
METOI0 TIOKPAIIEHHS JTiMpoaApeHaXHOi (HYHKIIii, BEHO3HOTO
BIATOKY, BIUTMBY Ha MIiKPOIMPKYJISTOPHE PYCIIO, Ta HOCIHHS
CTELiaTbHOTO aHTUBAPUKO3HOTO TpukoTaxy. B OI' monmat-
KOBO Oyio mpu3HaueHo komiuiekc Bnpas JIDK, mikyBans-
HHH Macax, TiIponpoueypH (KOHTpacTHI BAHHOYKH IS HIT
00THpaHHS XOJIOAHOIO BOJIOKO), X060y OOCOHIXK.

Jlo moyatky BiJJHOBIIOBAJILHOTO NEPiOJy MPAKTHYHO BCi
xBopi i B KT, i B OI" ckapkuitich Ha OONIOYICTh B JUISHIT
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TicTsIonepaniitHol paHy, BAXKKICTh B HIDKHIX KIHIIIBKAX, BiJI-
YyTTS MiIBUIICHOI BTOMIIFOBAHOCTI B HOTaxX CHHIOIIHICTh
HIr, HasiBHiCTh KocMeTnyHuX nedexriB. Y 80% (8 xBopux)
BUMAJIKIB TMAIIEHTIB TypOyBaJIO BIAUYTTS MEYIHHA 1 CYIOMU
B JIMTKOBUX M'si3aX, HAOPSKIIICTh HIDKHIX KIHI[IBOK, IIIO 3'sIB-
JSUTACH y BEWipHi TOMMHY (HAIIPUKIHII ITHS), CBEpOLK IIKip-
HUX MOKPHBIB. Y BCIX XBOPUX 00'€KTHBHO BiIMiYaJHCh Bi3y-
abHa peaKilist Ha OUTh TPH 3MiHAX TMOJIOKEHHS Tija Ta py-
Xax, MOPYIICHHSI XOAHW, I'eMaTOMH, O3HAKU 3allajieHHA Ta
nedopmartii mKipy B MICIIX OIEPaTHBHOTO JOCTYILY, Ha-
OpsKIIicTh (TIACTO3HICTH) B JAWCTANbHUX BIIAUIAX HIDKHIX
KIHIIIBOK, TIIEpPIirMEHTAIiS IIKipH.

B KI" nmoBTOopHE 00CTeXeHHs XBOpUX 4epe3 15 aHIB Ho-
Ka3aJl0, BAKKICTh B HI)KHIX KIHI[IBKAX Ta BIAIYTTS IiJBH-
IIIEHOi CTOMJIIOBAHOCTI B HOrax He 3HMKIHM, OJHAK Yy BCIX
XBOPHX 3MEHIIMIACh. AHAJIOTIYHI 3MiHH CHOCTEPIralliCh i
CTOCOBHO HAOPSIKJIOCTI HWKHIX KiHIIIBOK, 3MEHIICHHS y 8
(100%). TTo3uTHBHA THHAMIKA TAKHUX CY0'€KTHBHUX O3HAK SIK
CHHIOIIHICTh HIKHIX KiHIIBOK, BiIyTTs ITEUiHHS Ta CYIOMH
B JIMTKOBUX M's13aX, Oyiia MeHIn Bupaxenoro y 5 (50%) xgo-
pux 3MeHIIeHHs y 5 (50%) — iHTeHCHBHICTB NPOSIBIB 3aJIH-
e 6e3 3MiH. O0'€KTHBHUI OIS XBOPHUX KOHTPOIBHOT
rpymu (KI') minTBepamB Baxkicth mepediry BX. 3 mokpa-
LICHHSIM Ta 3HAYHWUM MOKpalieHHsIM Kypc PP 3akinummm 7
(70%) xBOpHX.

[ToBropHe obcTexxenHs xBopux B OI' mokasano, mo 6o-
JIFOYICTh y JAUISTHKAX Mic/slonepaliiHuX paH, BIAYYTTS BaX-
KOCTI Ta MiJBHINEHHS BTOMJIIOBAHOCTI HIDKHIX KIHI[BOK,
HaOPSIKITICTh HATIPUKIHII JHS, BIAYYTTS NEYiHHS, HIYHI CY-

JIOMH B JIATKOBUX M'Ai3aX Ta CBEPODLK INKIPU HYDKHIX KiHITi-
BOK 3HUKIM TOBHICTIO 100%. CHHIONIHICTH IIKIPU Ta KOC-
MeTrYHi Je(eKTH He 3HUKIIH, ae 3MeHImucs y 12 (100%)
xBopux. [loBTOpHMI miATBEpIMB €(EKTUBHICTH HOBOTO
KOMILJIEKCY NTO3UTUBHHM I1epeOiroM 3aXBOPIOBAHHSI B MICIIs-
orepaniifHoMy miepion. BisyanbsHa peakuist Ha OUTh TIpH 3Mi-
Hax TOJIOKEHHS Tija Ta pyXaX, HAOPAKITICTH(ITACTO3HICTE) B
JWICTATFHUX BiIiIaX HIDKHIX KiHIIBKaX MOPYIICHHS XOIU Y
12 (100 %) xBopux. Kocmertnuni medextrn 3uukma y 10
(83%)xBopux. I'imepmirmMeHTamisi IMKIpH Ta MajdbHaTOPHA
0OITFOYICTh IIKIPH B MICIIIX ONEPATHBHOTO JOCTYITY 3HHUKIIH
y 2(17%) xBopux, o3Haku 3MeHnmmcs y 10 (83%) xBopux.
3 MOKpalIeHHsIM Ta 3HAaYHUM MOKpalieHHsM Kypc OP 3akin-
yuu 7 (70%) xBopux KT, 11 (91%) xBopux OT.

BucnoBkn. Takum 4YMHOM, B pe3yJIbTaTi MPOBEICHHUX JIO-
CII/DKeHb 1O e()eKTHBHOCTI 3acTocyBaHHs Komiuiekcy OP
s xBopux Ha BX B micnmsonepariiiHomy mepioai Oyio
BCTaHOBJICHO, IO e(eKTHBHE JIKyBaHHA Ta peadiiTaris
BapHKO3HOTO PO3LIMPEHHSI BEH HIKHIX KiHIIBOK MOJJIHBO
JIMIIE y BHUIAAKY IHAMBIAYalbHOTO MiJXOMY 1O KOXHOTO
Tali€eHTa, parioHaJIbHOMY BHKOPHCTaHHI BCiX 3aco0iB (i3u-
YHOI pealdiiTalil, HeOOXiJHOCTI TOTPUMYBATHCH 37I0POBOTO
CIIOCO0Y JKMTTS, PEXKUMY AHS Ta PyX0oBoi akTHBHOCTI. JIiKy-
BaJIbHA TIMHACTHKA, Maca)k Ta CAMOMACaK HIDKHIX KiHIIIBOK,
Ppi3HI BUIM X0/160H, OCOOINMBO CKaHIMHABCHKA X0/b0a, icTo-
THO BIUIMBAIOTh HA SIKICTh JKUTTA MAIl€HTIB 3 BapUKO3HUM
PO3IIMPEHHSM BEH HIDKHIX KIHI[IBOK Ta CHPHSIOTH ITiJABH-
IIEHHIO 1X (DI3MYHOT Npae3aaTHOCTI.
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Features of physical rehabilitation for patients with varicose veins illness in the postoperative period

O. B. Maltseva, O. U. Huzak, L. P. Rusin, Y. V. Dutkevich-lvanskaya, K. P. Melega, M. M. Dub

Abstract. 22 patients with varicose disease were examined. In detail a purpose, tasks and methods of the methods of physical rehabilitation
in the postoperative period were described. With a significant improvement and improvement in the control group 11 (91%) patients
completed the postoperative period. Therapeutic exercises, massages and self massage of the lower extremities, various types of walking,
especially Scandinavia walking, significantly affect the quality of life of patients with varicose veins of the lower extremities and contribute

to their physical fitness

Keywords: varicose disease, postoperative period, physical rehabilitation.

Oco0ennocTu Gpu3nyecKoii peabMiIMTALIMY NALMEHTOB ¢ 00/1¢3HbI0 BADHKO3HOI'0 PACIIMPEHUs BeH B II0C/Ie0epalHiOHHOM IIepHoje
0. b. Mansuesa, A. 10. I'yzak, JI. I1. Pycsin, 10. B. lytkeBuy-UBanckas, K. I1. Menera, M. M. 1y6
AnHoTanus. beuio o0cienoBano 22 MalueHTa ¢ BApUKO3HON 001e3Hb0. [10p00HO OIMMCaHBI 1IeTH, 331aUk U METO/IbI (PU3HUYECKOH peadu-
JIMTAIMU B MOCJIEONEpallMOHHOM Teprojie. Co 3HAUMTEbHBIM YIy4IeHHEM U YIIydllIeHHeM B KOHTposbHOH rpymme 11 (91%) naruenTs!
3aBEPIIMIN MOCIICOTICPAMOHHEIN neprosl. Ou3HdecKre yrnpakHEHNs, MacCaX M CaMOMAacCaK HIDKHMX KOHEYHOCTSH, Pa3iIMYHBIC BHJIBI
XOZBO0BI, 0COOEHHO TPOTYJIKa CKaHIMHABCKOH X0600H , 3HAUNTEIBHO BIMSIOT Ha KAUECTBO JKU3HM IAIFICHTOB C BAPHKO3HBIMU PacCIIupe-
HUSIMH BEH H CTIIOCOOCTBYIOT MX (DH3HIECKOH TTOATOTOBKE.

Kniouegwie cnosa: sapuxosnoe 3a601esamnue, NOCieonepaytoHHbIll nepuood, usuecKas peadunumayus.
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AunHoTanusi. Pabota nocssinena mpo6iieme moeiieHus 3¢ GekTuBHOCTH jedeHns paka sugaukoB |1-1V craawii. JJuarnoctnaeckuit
KOMIUIEKC KOJIMYECTBEHHBIX KPUTEpPHEB OLECHKH 3((ekTuBHOCTH HeoaabloBanTHOW moiuxumuorepanun (HIIXT) GonbHBIX pakoM
ssnaHuKoB (PS) mo3mHux craguif, BKIIOYAOMKI KOJMHYECTBEHHbIE KIMHUYECKHE, MOopdoaornieckre, yabTpa3ByKOBbIE H OMOXHMH-
YecKHe KPUTEPUH, MpeIaraeTcs JOMONHUTh MMOKa3aTelsIMH HepekucHoro okuciaeHus nunuaos (ITIOJI) u aHTHOKCHAAHTHOM aKTHB-
HocTH (AOA). IIpemnokeHHbI THarHOCTUYECKUH KOMITJIEKC TI03BOJISIET MOBBICUTD 3((eKTHBHOCTE JieueHus: paka suuHukos I1-1V
cTaauil OT ypOBHS pe3yabTaTOB J€UEHHS C IPIMEHEHNEM XUMUOTepanuy 0e3 oneparyu 10 ypoBHS JiedeHHs y OOJIbHBIX C Onepareit

Ha NICPBOM dTaIeC JICUCHU .

Knrouesvie cnoea: pax suunuxos, meoadwioganmuas nonuxumuomepanus (1-6 xypcos), duacnocmuueckuii KOMnIeKC Koauye-

CMEBEHHbIX Kpumepuee OYeHKU 9¢d)€Kmu8HOCmu Jle4eHusl.

BBenenne. Pak suanukoB (PS1) 3aHMMaeT msatoe MecTo B
00IIel CTPYKTYpe OHKOJIOTHICCKOH CMEPTHOCTH KCHIIIHH
U TIEpBOE- CpPelU OIMYXOJIeH KEHCKUX MOJIOBBIX OPTaHOB
[2,4]. CrangapTHBIM METOJOM JICUEHHS TO3AHUX CTaIHMA
PA sBnsercs xupypruueckas HUTOPEAYKIHS BUIUMBIX
OMYXOJIEBBIX 0YaroB B OPIOIIHOMN MOJIOCTH C MOCIEAYIO-
MK nukiamMu nonuxumuotepanuu (IIXT) npenapara-
MU TUIATUHBI ¥ TakcaHamu [4,8,12]. B ciaydasx mecTtHO-
pacupoCTpaHEHHOTO ONYXOJIEBOrO mponecca mpu P
MO3JHUX CTaJAUN JICYEHWE HAUMHAIOT C HEOaJbIOBAHTHOMN
nommxumuotepanuu (HIIXT) ¢ mocnmemyromeiit muTope-
JNyKTUBHOU omepanueil. boibHble 3TON KaTeropuu noa-
Bepratorcst HIIXT Ha nmepBoM 3Tamne JiedeHus!, HOCKOJIbKY
€€ HCIOJb30BaHUE MPUBOAUT KIMHUYECKH K yMEHbIIE-
HUIO OITyXOJICBOTO KOHIJIOMEpaTa M TOBBIINICHUIO TO-
JIBIDKHOCTU OITYXOJIH, CHIDKCHHIO 00beMa WIH TOJHOMY
HCUE3HOBEHHUIO JKUJIKOCTH B OpPIOLIHOW M TUIEBPaJbHON
MOJIOCTSIX, TOPMOXKEHHIO POCTa METACTAa30B Pa3HOMU JIOKa-
JU3allid WM UX TOJTHOMY HCYE3HOBEHMIO, TOCIE YEero
MOXET OBITh PACCMOTPEH BOMPOC O BO3ZMOXKHOCTH MPOBE-
nenus omneparun [2,8]. O0beM TeparneBTHUSCKUX JIeH-
CTBHUH, HEOOXOIUMBIX IS YHHUYTOXCHUS YYBCTBHUTECIbH-
HBIX OITYXOJICBHIX KJIOHOB, COCTaBIsieT 6 KypcoB (2-3
HITXT), ogHako B 3TOM BOIIPOCE HET €IWHOTO MHCHUS
cnenmanuctoB [8,13]. OxHuM W3 Hamboliee aKTyabHBIX
IIOJIXO/I0B K JIEYeHUI0 00NbHBIX PS ¢ ymydiennem moka-
3areneil BBDKUBAEMOCTU SIBIISIETCS TIOUCK KOJMYECTBEH-
HBIX KpuTepueB oueHku dppexruBHoctn HITXT GonpHbIX
P II-1V cranuii, B 4nMCII0O KOTOPBIX MOTYT OBITh BKIIIO-
gyeHbl poaykThl I1OJI 1 AOA kak mokaszaTenu CTEHeHU
JIECTPYKIIUU OIyX0JeBoil TkaHu. CienyeT OTMETUTh, UTO
JI0 HACTOSIILIETr0 BPEMEHH BOIIPOC O BO3MOXKHOCTH IIPOBE-
neHust onepauun nocie nposeaenus HIIXT momHocThiO
3aBHCEIT OT KBaJTH()DHUKAIIMU Bpa4a U €0 HHTYHIIUH.

Kpartkuii 0630p nmy6amkanuii mo teme. Kax usBect-
HO, HECMOTPS Ha M3YYCHHUE OOJBIIOrO KOJIUYECTBA MOJIC-
KYJISIPHBIX MapKepOB MPHU Pa3BUTUU OIyXOJIeH pa3Iu4HOI
Jokanm3anuy, B ToM uucie P, cepresnoit mpobiemoit
OCTaeTCsA IOUCK KOJMYECTBEHHBIX KPUTEPUEB OICHKH
s dextuBHOCTH HIIXT y G0ompubIX PA mo pesympratam
VY3U, KT, MPT, MonekyisspHO-OHOIOTHIECKUX U ONOXHU-
MHYECKHX UccaenoBanmii [1-3].
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B cootBerctBum ¢ Teopueit A.A. Boromonena (o ¢u-
3MOJIOTHYECKON CHUCTeMe coeanHUTeNbHON TKaHu - CT),
koTopyro TBOpuecku paszBunu P.E. Kapeuxuit (Teopus
B3aMMOCBSI3U OIyXoJid U opranusMma), JL.U. Cnyukuit (o
posu CT B peaknuax opraHu3Ma Ha XMMHOTEPAIHUIO OITy-
XOJIeH, THarHOCTHYECKYIO POJIb TIIMKO3aMUHOITIUKaHOB —
I'AT’), mepcneKTUBHBIM SIBJISAETCS N3yYEHHUE KOMIIOHEHTOB
CT xak kpurepueB spdexruHoctu HITXT Gompubix PS
[2-5;15-16]. Kpome Toro, no aaHHbIM [6-7], BbISBICHHAS
B3anMocBs3b Mexay 110JI, AOA u merabonndeckoit ak-
THBHOCTBIO OITYXOJIN SIBJISICTCS MH(DOPMATUBHOM LT MPO-
THO3a KIMHWYecKoro TedeHust PS u nmoBeimenus s¢dex-
THBHOCTH €T'0 JICYCHHUS.

Ieap — ompenenuTs BO3MOKHOCTH IIOBBIICHHS 3(-
(dextuBHOCTH JieueHus 6onbHbIX PS -1V cranuii myrem
pa3paboOTKH KOMIUIEKCA KOJIMYECTBEHHBIX KpUTEPUEB
omnenku 3pdextuBnocty HIIXT Ha OCHOBE H3y4CHHUS
KIMHUYECKHUX, YJIBTPa3BYKOBBIX, MOP(HOIOTHUECKUX Xa-
pakrtepuctuk, nokaszareneit CT u ITOJI.

Marepuanabl U MetToabl. boumn oOcnenoBanbsl 146
6onpHBIX P I11-1V cragwmit. | ocHOBHYIO TpymTy cocTa-
B 82 6onpHbIe PA |I-1V cragmii, koTopeiM Ha IepBOM
JTarie KOMOWHHMPOBAHHOTO JIeUeHHUs OblIa IIpOBEJeHA
HIIXT (1-6 xypcoB), a Ha BTOopoM- oreparus (OIT) ¢ mo-
cregyrommern I[IXT (HIIXT+OII). |l (xoHTposBHYIO)
rpynmny coctaBunu 44 6onsHble PA I11-1V cragmii, xoto-
PBIM Ha IEPBOM 3Tare KOMOMHUPOBAHHOTO JICUEHUS OblIa
IpOBE/IeHa OIepalys, a B IOCIEONEPALMOHHOM MEPUOJIe
nposeneHo 6 kypcos I[IXT (OIT+IIXT); III rpynma — 20
6onbueIx PS -1V craamii, koTopeiM ObIJTa Ha3HaUYeHa
tonbko [IXT (6 KypcoB) B CBSI3U C HAJTMYHUEM NPOTHUBOIIO-
Ka3aHUH K OIEpPaTHBHOMY BMELIATENLCTBY (Pe3yJbTaThl
00cneJoBaHNsl STOM TPYHIBI MCIOJIb30BAIMCh KaK KOH-
TPOJIb K JAQHHBIM IO BBDKHMBaeMocTH). OmnepanoHHBINH
MaTepuall ¢ J0OPOKaYeCTBEHHBIMH OIYXOJISIMU SUYHUKOB
(0S5 cmykuin KOHTPOJIEM IPH HCCICTOBAHUU TIHKO3a-
muHornmkaHoB (I'AD') B onyxoisx ssugHUKOB. ChIBOPOTKA
kpoBH OonbHBIX ¢ JIOS ¥ mpaKkTHUECKH 3/IOPOBBIX KEH-
IIMH CIy)KWJIa KOHTPOJIEM IPH HCCIIETOBAHWM KOHIICH-
tpaumun ['AI" B ceiBopoTke KkpoBu OombHBIX PS. Bce
6omnbHBIE OBUTH 00CIIEIOBAHBI C MCHOJB30BAaHHUEM OOIIIe-
MIPUHATHIX KIMHUYECKUX H JTJAOOpaTOPHBIX MeTon0B. Y3U
OpPraHOB MaJIOTO Ta3a M OPIOIIHON ITOJIOCTH HPOBOJIMIN
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na anmapare «Aloka» momenmun SSD 1100. OuenuBanu
CIIEAYIOLINE yIbTPA3BYKOBBIC XaPAKTEPUCTUKU: Pa3MephI
OITyXOJMM M METAcCTa30B Pa3JIMYHON JIOKATH3AIHH, METa-
CTaTHYECKHE U3MCHEHHS CallbHUKA, HAIWYHE MIH OTCYT-
CTBHE aCHUTHYECKOW JKHIKOCTH 10 Hadana JICYCHUS U B
nporecce nposeacuus HIIXT. Mopdonornueckoe u3sy-
YEeHHUE OIyXOJIEBOM TKaHW MPOM3BOIMIIN YHUBEPCAJIbHBI-
Mu Metoaamu. Omnpenensin 3KCIPECCUI0 Mapkepa IIpo-
madepanun Ki-67 MMMYHOTHCTOXMMHYECKHM METOIOM.
Broxumuueckue uMccieoBaHus BKIIOYAIN OIpeelieHue
B CBIBOPOTKE KpOBU cyMMapHoro cozaepxxanusi ['Al' u nx
¢pakuuit Mo Metoxy Iltepn M.P. ¢ coaBt., kapOorua-
pataoro antmrena CA2S5, mpoxykroB ITOJI- nueHOBBIX
xonpioratoB — JIK, mamonoBoro muampmermma- MJIA,
cymmapaoii AOA creKTpoOoTOMETPHUSCKUMH METOa-
MH. B TKaHN OImyXoiM ompenensum cyMMapHOe COepxKa-
uue [AT u ux dpakuuit o meroxy Shiller S. B moaudu-
kanuu Caynkoro JILU., okcumponuu mo Stegemann H.,
THpO3uH — 1o Metony Caynkoro JLU., rioko3aMuH — 1o
Boas N.P., rexcypoHoBbie kucnothl o Bitter T. u Muir
H.M. , IK, MJIA, AOA. buosnoruueckuii Matepuan Jyis
OMOXMMHUYCCKUX HCCICIOBaHUN OTOMpanud B Hauboliee
MHoro4uciaeHHon rpymme 6onpHBIX PS II-1V crammit ¢
CEpO3HOW a/IeHOKapIIMHOMOMW. {11 KOHTPOJIS MCCIIea0Ba-
HUH OHOXMMHYECKHX IapaMeTpoB KPOBH M TKaHEH OITy-
XO0JIeH MCTIONB30BaIM JOOPOKAYEeCTBEHHbIC OITyXOJIH SIMY-
HUKOB 25 OONBHBIX M CHIBOPOTKY KpoBH 30 3I0pOBBIX
XKEHIIUH COOTBETCTBYIOIIEro Bo3pacTa. Jms Xxapaktepu-
cTUKU 3((HEeKTUBHOCTH JIEYEeHHs] OOJBHBIX OLEHUBAIIM:
YacTOTY BO3HUKHOBEHHS PEMHUCCHH, IUIUTEIBHOCTh 0€3-
peUUAMBHOTO MEPUOIa U BRDKMBAEMOCTh yepe3 1-3 roja.
CTaTHCTHYECKYI0 00pabOTKy pe3yJabTaTOB MPOBOAMIH C
ucnosb3oBanueM nporpaMmm STATGRAPHICS Plus 5.0 u
SPSS for Windows Release10.0.5, a taxxe makera mpo-
rpamm Excel [8,13,14].

Pe3yabraTsl n ux o0cy:xkaenue. boiio yctaHOBIIEHO,
9TO TpHU yBenuueHUn KommdectBa KypcoB HIIXT ot 1-2
10 3-4 u 5-6 pa3mepbl KOHIJIOMEpaTa YMEHbILAIUCH CO-
orBercTBeHHO Ha 10-15%, 20-30% 10 3HaueHHil MeHee
50% ot mepBoHauanbHBIX . CTpyKTypa omyxonu y 93,1%
OONBHBIX CTAHOBHJIACH OoJiee TETEepPOTeHHOH 3a CcYer
Y4YaCTKOB MOBBIIIEHHON T€TEPOreHHOCTH, KOHTYp — OoJiee
4yeTKuM. Eciu 70 JiedeHus BBISBISLIACH ACLUTHYECKas
xuakocTsb (1-10m), o mox mevicteuem HIIXT acrurude-
CKasl JKMJIKOCTh, KaK M METACTaTUYECKHH IUIEBPUT, HE
BBIABISUIMCH TPAaKTUYECKH Yy BceX OOibHBIX mocie 1-2
KypcoB. MeTtacTa3 B PEKTO-BIIArajJMIIHONH MEperopojke
mon neicteueM HIIXT camxkancs B cpennem Ha 10-15%
mocie 1-2 xkypco HIIXT, na 20-30%- nocie 3-4 kypcos,
Ha 50-30% oT nepBUYHBIX pa3MepoB nocne 5-6 KypcoB. Y
HEKOTOPHIX 00NbHBIX Tocie 6 kypcoB HIIXT on coBcem
He ompexessuics. TomnHa calbHUKA B IIpOIiecce YBEIH-
yenust konnuectBa KypcoB HIIXT ot 1-2 no 5-6 ymeHsb-
maiack Ha 1-3 cm. Tox peiictBuem HITXT pasmepsr cy6-
KarCyJISIpHBIX METacTa3oB B CPEAHEM YMEHBLIAJIHCH MO-
cie 1-2 kypcoB Ha 10-20%, mocie 3-4 xypcoB y 67,9%
pa3mepsl 0OpazoBaHus yMeHbIanucs Ha 40-60%, a mocie
5-6 KypcoB y 23 OoJbHBIX U3 78- Mcue3ann. DTH JaHHbIE
COTJIaCOBBIBAIICH C pE3yJbTaTaMH, IOJYYEHHBIMHA HpPHU
PEBH3HMM OPTraHOB MaJlOTO Ta3a M OPIOLIHOM ITOJIOCTH BO
BpeMsi ornepaiuu. Mopgosoruueckue N3MEeHEHHs, BbISB-
JICHHBIE TIPH MCCJIEIOBaHUM omyxoiel y 6onpHbx PA I11-
IV cragmii mocne TpoBeNEHHOW OMepamuu, KOTOPOH
npemmectBoBana HIIXT (1-2, 3-4, 5-6 xypcos), moa-
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TBEPIWJIM BBIBOJ, TOJMY4YEeHHBIH Tpu 0000mennn Y3U-
XapaKTEPUCTUK O TOM, YTO y 3TOHW KAaTErOpHU OONBHBIX,
HeorepabeNbHBIX Ha TEPBOM dTarne KOMOMHHPOBAHHOTO
nedeHus, nposeneane 3-4 u 5-6 kypcos HIIXT B Gonb-
IIMHCTBE CIIy4aeB JEMOHCTPUPYET OONBIINI TepaneBTH-
yeckuit adekr, yem nposenenue 1-2 kypcos. Hauboiee
YYBCTBUTEIbHBIMU K IPOBEIEHHIO PAa3sHOI0 KOJIMYECTBA
kypcoB HIIXT wu3 Bcex HuCClENOBaHHBIX HAMH THUIIOB
OIyXOJIeH, SBIISIOTCS CEPO3HBIE AMUTETHANBHBIE OITYXO0JIU
C HHM3KOW W yMepeHHOU auddepeHIupoBKoi. ITo mom-
TBEPXKIACTCS MOSBICHUEM PACIIMPEHHBIX 04aroB HEKPO3a
B OITyXOJIM C HAJIMYUEM B HUX AIECPHOTO JAECTPUTA, a TAKKE
aroNTo3a OITyXOJIEBBIX KIETOK Ha Pa3HBIX CTalusIX HX
rubenn. B mpomecce yBenmueHHWs KOJIMYECTBA KypCOB
HIIXT B omyxonu NOSIBISIOTCS TUIIOBBIE allONITUYECKUE
CTPYKTYpPBI B BUAAE€ TYTOBBIX SITO» C ITyCTBIMH SIAPAMH,
HMEIOIIUMHU TONBKO Kapuonemmy. Ilpu uccrnemoBaHuu
Mmapkepa nponudepanun kietok Ki-67 6buto ycraHosie-
HO, 4TO CpeIHss NpoiudepaTHBHAS aKTUBHOCTH CEPO3HO-
ro paka suyHukoB 0e3 HIIXT cocraBmser 40,3%, dro
JIOCTOBEPHO BBIIIE, YeM CpelHss NpoiudepaTHBHas ak-
TUBHOCTb cepo3Horo P mocne mnposenenus HIIXT-
11,8% (p<0,05). Uem Gosplue 9yBCTBUTEIHLHOCTD OITYXO-
T K JICHCTBHIO XMMHOIIPEIIapaToB, TEM MEHbIIEC 3Haue-
HHUE MHJEKca nponndepanni. Pe3ynbTaTel HcciIea0BaHNg
OMOXMMHYECKUX KOMIIOHCHTOB COCIUHUTEIBHOW TKaHH
(CT) B kpoBu u omyxomsx OompHBIX PS -1V crammii
nokazan, yrto npumenenue 1 kypca HIIXT mpuseno k
JIOCTOBEPHOMY CHMXXEHHIO CYMMAapHBIX XOHAPOUTHH-
cynbdatos (0,8+0,07ex) 0 CpaBHEHHIO C UX COJEPIKAHU-
eM y 0onbpHBIX PS mo neuenus (1,02+0,08 en). Ilocne 2
kypca HIIXT ux comepxanue cHmxkanocs (0,64+0,06 exn)
110 CPaBHEHUIO C MPEABIAYIIUM BO3/EHCTBHEM U OCTaBa-
JIOCh Ha TOM ke ypoBHe nocine 3-4 u 5-6 kypcos HIIXT
(0,65+0,05; 0,65+0,07; 0,65+0,07), cOOTBETCTBEHHO, O/I-
HaKo 3TW 3HaveHus Oputn Bbime HOpMEl (0,08+0,02em).
OTMeueHO TakXKe CHIDKCHHE COJIep)KaHHe CYMMAapHBIX
I'AT u otnensHBIX Gpaknuii 10 3HAUYCHHHA Ooliee HU3KHUX,
yeM npu PS 1o nedenus, a B OTOENBHBIX CiIydasx - 10
HOPMBI KaK pe3ynbTaT TOpMOokeHus nHBaszuu PS [], mo-
BBIIIICHHE B OITyXOJIH COJEP KaHUS KOJIJIAreHOBBIX OENIKOB
(TI0 OKCHIIPONIMHY) U CHIDKEHHE COJIEpXKaHUs HeKoJulare-
HOBBIX O€JKOB (II0 THPO3MHY), YTO OTPaXKaeT yCHUJIICHHE
Pa3BUTHSI CTPOMBI U TOPMOKEHHE PA3BUTHUS MapEHXHMBI
non BiusaueM HITXT. Conmepxanne CA125 cHmkamoch
or 501,8+21,50 ME/Mn B CHIBOPOTKE KPOBH OOJBHBIX
nepes, HadanoMm nedeHuss 10 3,6% mocie 5-6 Kypcos
HIIXT. [TonyyeHHble JaHHBIE [TO3BOJIMIM UHAWBUYaIIU-
3upoBath konmdectBo KypcoB HIIXT mns 6onpHBIX PA 1
MOBBICUTD 3P (PEKTUBHOCTD NX JICUECHHS.

Cnenyer oTMeTHUTh, yTO u3ydeHue cocrosinus [1OJI u
AOA vy 6omeabIx P 1I-1V cragnit B CBIBOPOTKE KpOBH
nocne 3apepuieHuss HIIXT noxa3ano NnoBblLIEHHBINA ypo-
BeHb JIK (230-240% 1o cpaBHEHHIO C CHIBOPOTKO# KpOBH
310poBBIX Jrogei), MJIA (120-130%), cHMKEHHOE co-
JepxkaHue cymMMmapHbix mumumoB (57-61%) u AOA (45-
50% 1o cpaBHEHHUIO ¢ KOHTpojeM). CpaBHEHHE 3TUX JaH-
HBIX C pe3yJIbTaTaMH HCCIICIOBAHUS TEX XKe MoKa3areien
B cbIBOpoTKe kpoBHu 00ibHBIX PS 111V cranmii ¢ onepa-
LUell Ha NEepBOM JTale JEYEHHs IO0Ka3alo OTCYTCTBHE
JIOCTOBEPHBIX PA3IMYMHA, YTO MOXKET CBHJETEILCTBOBATH
00 »ddexrusnoctn HIIXT, npoBeneHune koTopoi cOmu-
JKaeT pe3yJbTaThl MPOBEACHUS IBYX BApHUAHTOB JICUCHHUS
P. O1n naHHBIE TO3BOJISAIOT AOTIONIHUATH KOMIUIEKC KOJH-
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YECTBEHHBIX KIMHUYECKHNX, MOP(QOIOTUYECKHX, YIbTpa-
3BYKOBBIX M OMOXHMHYECKUX KPHTEPHUEB OIECHKH dPdek-
tuBHOCTH HITXT 1pm PS -1V craguii Takumu mapame-
tpamu kak JIK, MIA u AOA B CBHIBOPOTKE KPOBH, HYTO
HNMEET OTPOMHOE 3HAU€HHWE B PEIICHWH BOIPOCA O BO3-
MOXXHOCTH MPOBEJCHUS IUTOPEIYKTUBHOM oOlepanuu
nociie gaHHoro konudectsa kypcos HIIXT B ycnoBusx
OTCYTCTBUSI PE3yJbTaTOB T'MCTOJIOTHYECKOTO HCCIIEA0Ba-
HUSI ONyXONH. McclienoBaHWe coAepKaHusl MPOAYKTOB
ITOJI u ypoBHst AOA B TKaHAX OIYXOJH MOKa3al0 CHU-
xeHHyl0o AOA npu 1Byx BapuanTax nedenus (50-55% mo
CPaBHECHHUIO C 3THM MapaMeTpoM B J0OPOKaYECTBEHHOMH
OIIyXOJIM), CHIDKCHHE COJNEpXKaHWSA OOIIWX JIMIHIOB IO-
cie HIIXT (68-73%), B To BpeMmsl Kak B OIyXoiHu 0e3
HITXT conepxanne munumoB coctaBmuio 150-157%.
Copeprxanne Takux nepBUYHBIX npoxykroB [1OJ] kak JIK
nocie nposenenus HITXT cocrasmusuio 355-365% u ObL10
BBIIIE, YEM B OIYXOJIM OOJILHBIX C Onepalyell Ha IepBOM
sTane jgedeHus (255-265%), B To BpeMst Kak CoAepiKaHHe

MJIA 65110 80-87% u 140-147%, COOTBETCTBEHHO. DTO
MOJKET CBHJIETEIBCTBOBATH O TOM, YTO AKTHBHOCTH IPO-
neccoB [TOJI B omyXxosiax mpu NIBYX BapHaHTax JEUSHUS
npeo0iaiaeT Hall aKTUBHOCTBIO aHTHOKCUAAHTHOH CHCTe-
MBI, pabota koTopoii mpu HIIXT cBOguTCS B OCHOBHOM K
HeWTpanu3anuu BTOpHYHbIX npoayktos [10J1, a npu Bapu-
aHTe JICYSHHUS C OIlepallell Ha IepBOM dTare — K HelTpasiu-
3aluU NepBUYHBIX poaykToB ITOJL.

BruiBoabl. [lonyueHHbIe pe3ysbTaThl MO3BOJIMIIM Pa3-
paboTaTh JAMAarHOCTUYECKUH KOMIUIEKC KOJIMYECTBEHHBIX
kputepueB oreHku »¢dexrusroctr HIIXT, a pesymsra-
ThI OMOXUMHYECKNX HCCIIEIOBAHMH JOMOIHUTE ITOKA3aTe-
nsvu [1OJT u AOA. TIpemnoxeHHBIH KOMIUIEKC TT03BOJIS-
€T WHAUBUAYAIU3UPOBaTh KoauuecTBO KypcoB HIIXT
s kaxnout 6omeHOM P -1V cramueit PS perpoctpa-
HEHHBIX (OPM U TOBBICUTH 3(PPEKTHBHOCTH JICUCHUS OT
YPOBHS TIOKa3areied y OOJBbHBIX C MCIHOJIb30BaHUEM I10-
JUXUMHUOTEepanuy Oe3 onepanyu A0 YPOBHS TaKOBBIX Y
MALMEHTOK C OTepaliell Ha IIEpBOM JTaIle JeUCHUsL.
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Parameters of free radical oxidation in the diagnostic complex for evaluating the effectiveness of neoadjuvant polychemo-
therapy in ovarian cancer
M. V. Knyazyeva, A. V. Prokopyuk
Abstract. The work is devoted to the problem of increasing the effectiveness of treatment of ovarian cancer of I11-1V stages. The
diagnostic complex of quantitative criteria for evaluating the effectiveness of neoadjuvant polychemotherapy (NPHT) in patients
with ovarian cancer (OC) of late stages including quantitative clinical, morphological, ultrasonic and biochemical criteria is suggest-
ed to be supplemented with indicators of lipid peroxidation (LPO) and antioxidant activity (AOA). The proposed diagnostic complex
allows to increase the effectiveness of treatment of ovarian cancer 111-1V stages from the level of results of treatment with the use of
chemotherapy without surgery to the level of treatment in patients with the operation in the first stage of treatment.

Keywords: ovarian cancer, neoadjuvant polychemotherapy (1-6 courses), diagnostic complex of quantitative criteria for evaluat-
ing the effectiveness of treatment.
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VETERINARY

BruimB TpancniiaHTanii KyJbTYP KJIITHH HA BiTHOBJICHHSI €HJIOKPUHHOI YACTHHHU
NiIILTYHKOBOI 32J103M 32 €KCIIEPUMEHTAJIBLHOI0 IyKPOBOIO AiadeTy

A. 1. Masypkesuu*, B. B. KoBnak, O. C. Kopnak
https://doi.org/10.31174/SEND-NT2018-157VI17-22

HarionansHuit yHiBepcuTeT 6iopecypciB i IPUPOIOKOPHCTYBaHHS YKpainu, M. KuiB, Ykpaina
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AHoTalis. Y TKaHHHAX JOPOCIOr0 OpraHi3My, OKpIM CIemiaji3oBaHUX KIITHH, MICTATBCS He3pili, HeaupepeHiioBaHi i
HI3bKOIM(epeHIIiioBaH] KIITHH, Tak 3BaHi cTOBOYpoBi. He BUKITFOUSHHSM € KiCTKOBHI MO30K, KHPOBa TKaHIHA Ta ITiIIITy-
HKOBa 3an03a. Came 11i KIITHHHM 37aTHI 10 aziresii Ta mpormidepanii B yMoBax in Vitr0 yTBOpOIOYH KITITHHHI KyJbTYpH. Y
CTaTTi OMFCAHO BIUIMB KYJNBTYp KIITHH OTPUMAHHX 3 Pi3HMX TKaHHUH (IIANUTYHKOBA 3211033, KICTKOBHH MO30K Ta JKHPOBA
TKaHWHA) Ha TIepedir eKCIIepUMEeHTAIBHOTO IyKpPOBOTO iabeTy y urypiB. JJocimimkeHo, 0 ONTHMAaIbHAM METOIOM BBEICHHS
KIITHHHOTO MaTepiaiy, € TpaHCIUIAHTALlis HOTO i KaTlCyiTy IiAIUTYHKOBOI 3aJI031. BCTaHOBIEHO, 10 TTiCTIs BBEICHHS KyJIb-
TypH KJITHH OTPUMAHUX i3 MIEpepaxoBaHMX BUIIE TKAHWH, Y TBAPUH-PEIUIIEHTIB i3 eKCTIEpIMEHTAIbHAM ITyKPOBHUM Jia0e-
TOM HACTYTIA€ TIO3UTHBHUI TEPANCBTUYHUH e(eKT y BUIII/I 30UIBIIEHHS 3aralbHOTO 06’ €MY OCTPIBKOBOI TKaHHHHM (Y TOpi-
BHSIHHI 3 KOHTPOJILHOIO TPYIIOF0), 3HIKCHHS PIBHS TIIFOKO3U Y CHPOBATIII KPOBI.

Knrouosi cnosa: kyrvmypa kuimun, yykposuii 0iabem, KiCmKoguil MO30K, JHCUPOBA MKAHUHA, NIOULTYHKO8A 307103d, OCHIpi-

eyi Jlaneepaanca.

Beryn. ['ooBHMM naToreHETHIHNM (DaKTOPOM y PO3BUTKY
IHCYJTIHO3AJIS)KHOTO IIyKPOBOTO Hia0eTy € 3MEHIICHHS Killb-
KOCTI B-KIITHH MiIIDTYHKOBOI 3aJI03H, IO TIPU3BOIUTH JIO
3HIDKEHHS PIBHS 1HCYJiHY y KpoBi. ToMy maroreHeTnuHe
JIKyBaHHs I[yKPOBOrO niabeTy Mae OyTH CIpsSMOBaHE Ha
BifHOBNEHH ocTpiBuiB Jlanrepranca. TpaHcruiaHTais
CTOBOYPOBHX KJITHH € OJHUM i3 TEPCIECKTHBHUX METOIIB
JIKYBaHHs I[yKPOBOTO Jia0eTy, OCKUIbKM CIIPHUSE€ BiTHOB-
JICHHIO OCTPIBKOBOTO arapaTy MiIILTyHKOBOI 3aJ1031. Y TOH
yac HAYKOBIIMU HAaH4acTIIle PO3ITIIAETHCS TP JDKEpera
CcTOBOYpOBHX KIIITHH, SKI BHKOPHUCTOBYIOTBCS Yy Tepariii
IyKPOBOTO IiabeTy — Me3eHXIMallbHi CTOBOYpPOBI KIITHHHU
KICTKOBOTO MO3KY Ta JKMPOBOi TKAaHWHHM Ta PETiOHAJBbHI — 3
I IUTYHKOBOT 3an03u [1, 3, 6, 10].

Koportknii orasn my6aikaniii mo Temi. Llykposuii mia-
Oer — 1e rpyna MeTaboNiuHKUX 3aXBOPIOBaHb, L0 XapaKTe-
PH3YIOTHCS TTIJBUILIEHIM BMICTOM TJIFOKO3H B KpOBI (Tirepr-
JIKEeMis) B pe3yJIbTaTi HeJJOCTaTHBOI CeKpelLil IHCYITiHY, HOro
aKTHBHOCTI 200 000X 1ux (akTopiB. Sk BiOMO, IHCYIIiH, 10
BUPOOIISETHCS B-KITITHHAMY I IIUTYHKOBOI 3aJI03H, aKTUBYE
TIPOIIECH 3aCBOEHHS TIIFOKO3HM KIITHHAMH. 32 I[yKpOBOTO
nmiabery 1 Thmy Hecrada iHCYNiHY B OpraHiaMi motpedye
IIOJICHHOTO TIONIOBHEHH #oro y BUrmami iH'ekmitt [9]. [Ipote
TpUBaJle BUKOPHUCTaHHS ILOTO METOIY 3aMiCHOI Tepartii, a
TaKOXX TIMOTTIKEMIYHHAX TMpErapariB MOXKE TPU3BECTH 0
PO3BHUTKY Yy TBapHH IHCYJIIHOPE3HUCTEHTHOCTI Ta PO3BUTKY
MaKpO- i MIKpOBACKYJISIPHIX YCKJIaJHEHb [3, 12].

Tomy yBara 6araTb0X HayKOBIIiB CIIPSMOBAaHA Ha TOLIYK
METO/IiB JIKYBaHHS I[yKPOBOTO ia0eTy IUIIXOM BiJHOBJICH-
H octpiBuiB Jlanrepranca. BukopucTaHHS CTOBOYpPOBHX
KJITHH Ta NPOAYKTIB KIITHHHUX TEXHOJOTIH € IepCIeKTHB-
HUM HalpsIMKOM JIKyBaHHS ITyKpOBOTO [ia0eTy, OCKITBKH
CIIpsSIMOBaHE Ha PEeTeHepAallil0 OCTPIBKOBOTO amapary ITiil-
JyHKOBOI 3a5103u [1, 6, 10].

MeTa: JOCHIIWTH BIUIMB TPAHCIDIAHTAII] KYJIBTYp KIIi-
THH KICTKOBOTO MO3KY, KMPOBOI TKAHHHHM Ta ITi/{ILTYHKOBOT
3aJI031 Ha AaKTHBHICTH BIJHOBJICHHS KIJIITHHHOTO CKJIALy
OCTPIBKOBOTO arapary I JIUTyHKOBOI 3aJI031 Ta HOpMaJli3a-
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1ii piBHS TIIFOKO3H y KPOBI TBApHH 33 €KCTIEPHMEHTAIBHOTO
IyKpPOBOTO Jialery.

3a60anna; OTpUMATH KyJIbTYPH KITITHH KICTKOBOTO MO3KY
(KKKM), sxwupoBoi Tkannan (KKOKT) Tta miguuryHkoBOi
3ano3u (KKII3); copmyBaTn excriepruMeHTa bHUI aloKca-
HOBHH IyKpOBUii fia0eT y IypiB; BU3HAYUTH ONTUMAIIbHUN
METO/]] BBEJICHHS KJIITHHHOTO MaTepiary; MpoBecTd Mopgo-
METpHYHE JIOCIIPKEHHSI CTaHy OCTpPIBKOBOTO amapaTy 3a
TpaHCIUIAHTAIi KYJIbTYp KIITHH Ha (OHI I[yKpOBOTO Iiade-
Ty; IPOaHaJIi3yBaTH OTPUMaHi Pe3yIbTaTH.

Marepiaau ta meronu. B nocmimax Bukopucrano 30
KIIHIYHO 370POBUX CaMIIiB OUIMX HENMHIHHUX IIypiB MACOIO
tia 200-250 r, BikoM 4-5 MmicAliB Ta 9 OUIUX HEMHIAHUX
rypeHsT 12-neHHoro BiKy. YMOBH yTpUMaHHS TBapHH Ta iX
BUKODHCTaHHS B EKCIIEPUMEHTAX BIAINOBIAIOTh BHUMOraM
3akoHy Ykpainu «lIpo 3axucT TBapuH BiI >KOPCTOKOTO
noBo/pkeHHs» (cT. 230 Big 2006 poky) Ta IlonoxeHHsM
€Bporieiicbkoi KOHBEHINi MPO 3aXUCT XpeOETHHX TBAPHH,
II0 BUKOPHCTOBYIOTHCS JUIs IOCIITHUX Ta IHIIMX HAyKOBUX
uineit (CtpacOypr, 18 depesnst 1986 p.),

KynpTypu KIITHH WIS TOCHIKEHh OTPHMYBAIA i3 TKa-
HHH KiCTKOBOTO MO3KY TpyO4YacTuX KiCTOK, XHMpPOBOI TKaHH-
HU IIypiB BIKOM 4—5 MICAIB Ta MiAIUTYHKOBOI 3aJI03H IITy-
persT BikoM 12 mi6. KynbTUBYBaHHS KIITHH 3IIHCHIOBATA
3a cTaHAapTHOIO MeToukor y CO-iHkybaropi [5].

ExcriepriMeHTanbHY MOZENE IYKPOBOTO Jia0eTy BiITBO-
PIOBAIM IIUISIXOM OJTHOPA30BOTO  IiIIIKIPHOTO BBEICHHS
anokcany Mosoriapaty (Sigma, CIIIA) B m03i 150 mr/kr y
BUMJBSIIL 5 % pos3unHy B uutparHomy Oydepi, pH 4,5 micis
nom 0 Boju. ITicisi BBeJGHHS alloKCaHy TBapHHaM BIPO-
JIOBX 24 TOA MmicIisl iHIyKIii AiabeTy 3amMicTh BOJM 33]1aBajld
5 % pPO3YMH TIIOKO3W 3 METOIO MONEepePKeHHS 1X 3arudeni
BHACJTI/IOK TiIOTTIKEMIYHOTO IOKY [2].

Jlns mociipKeHHsT MITpaIiifHOT 31aTHOCTI KIIITHH, TBapH-
HaM-pelUIIEHTaM 3 AJIOKCAHOBUM ITyKPOBUM JliabeToM
TpaHCIUIaHTyBaaM 2 MIH. (y 00’emi 50 MKJI) KITITHH KYJIbTY-
PH KICTKOBOTO MO3KY, MOIIEpeJHE0 00pOOIEHNX BiTAIBHAM
smeprauM Gapearkom Hoechst 33258 (Sigma, CIIIA); mideni
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B Takui croci® KIITHHH ()IIyOpECLiIOIOTh SCKPAaBO 3EICHUM
Koib0poM) [8]. KynbTypy KIITHH BBOJIMIIM JBOMA IIISIXaMH:
BHYTpIIIHGOBEHHO Ta MiJ KallCyiay MiJILTyHKOBOI 3aJI03U.
TBaprHaM KOHTPOJIBHOI TPy BBOAWIIH IUTane6o (pocdar-
HO-Oy(epHUil po34uH).

Ha 8 no0y TBapmH BHMBOAMIIM 3 JOCTIAY METOAOM €B-
TaHa3i1 MiCJI MONEPEIHBOTO HAPKOTHU3YBAHHS Ta BiIOHpan
3pa3Kd MANUTYHKOBOI 3aJ03M ISl IIUTOJIOTIYHHX JOCIHi-
JDKEHb. BUSBICHHS KIITHH TPOBOWIK y Kpio3pizax [7, 4].
3pa3ku JOCTIHKYBAIH i (IIyOPECIIEHTHIM MIKPOCKOTIOM
Leica DMR (Himeuuuna).

Ha 50 no0y excniepumenty (30 mo0y micist TpaHCILIaHTa-
i KJIITHH) Y TBApHUH JOCIIAHOT Ta KOHTPOJILHOI IPYIH TPO-
BOJWJIM BiNOip MpoO TKAHWH JUIS TICTOJNIOTIYHMX JOCIHi-
JOKEHb. 3 IIEI0 METOIO BifiOpaHi 3pa3ku TKaHUH (QIKCYBaIn y
10% pozumHi HeWTpanbHOro (hOpMaTiHy HpPOTAroM 24 ro-
JIMH,, Taidi 3HEBOAHIOBAIM Ta 3auuBaiu B mapadin [11].
3pi3u 3aBTOBIIKK 5 [IK BHTOTOBJLUTH 32 JIOMIOMOTOIO pOTa-
miitHoro mikpotoma HM 320 E (MICROM, HimewunHa) Ta
cucremu mnieperocy 3piziB (STS, MICROM, Himeuunna).
JIist mocTiKeHHS. MIKpOCTPYKTYPH TKaHHH 3pi3u (apOyBa-
JIM TEMaTOKCHIIHOM Ta eo3uHOoM [11] micis oro npemnapartu
TIiIIaBaIH CBITIIOBII MiKPOCKOTIi.

OuiHky ¥ aHaii3 npenapartiB 3[iHCHIOBAIN 32 JOMOMO-
roto mikpockora Leica DMR (Himeuunta) Ha 3a6apBieHHX

a)

npernapatax. [lizpaxoByBanu 3araibHy KiIbKICTH OCTpIBLIB
Ha 10 Mm? y 3pi3i, J0JAaTKOBO BU3HAYAIN KiIbKICTh KIIITHH-
HUX siiep Yy ocTpiBIX. JlociimKeHHs IPpOBOAMIM Ha 3 Hece-
piliHKX 3pizaX, 3poOieHux i3 BicTynoMm 0,5 MM OAWH Bif
OZIHOTO (BincTaHb OLIBIIA, HX PO3MIP OJIHOTO OCTPIBIIS).

Pe3ysbTaTh Ta iX 06rosopenns. OmHi€ro i3 6i0710TiTHIX
BJIACTUBOCTEH CTOBOYPOBHX KIIITHH € IX 3[JaTHICTb MITpyBa-
TH B 30HY MTATOJIOTIYHOTO Tporiecy. Bimomo, o micms Tpas-
croranTanii MCK B opraHi3M J0pociioi 30poBO1 TBAPHHH JI0
25 % IOHOPCHKOTO MaTepialy BHUABISIOTH y YEPBOHOMY
KicTkoBOMY MO3Ky [14]. B po6oTi Wu 3 kojleraMu nokasaHo,
mo exnorerHi MCK MirpytoTb B 30Hy BiATOPTHEHHS ajio-
reHHOro TpaHcruiantaty [13]. BBakaroTh, 10 Mirparis
CTOBOYPOBHX KJITHH B 30HY IIaTOJIOTTYHOTO IIPOLIECY PETy-
JIFOETHCS TIPOYKTaMH 3arajeHHs] — [IUTOKIHAMH Ta XEMOKi-
HamH. B Toil ke yac, MexaHi3M Mirpauii B 30HY IOIIKO-
JDKEHHSI BHMBUCHHH HEIOCTaTHHO, TOMY OJHMM i3 HalInX
3aBJaHb OyJIO JOCIITUTH MITpaIiifHy 3MaTHICTh KyJIbTYpH
KIITHH KiCTKOBOTO MO3KY 3aJISKHO Bifl CIIOCOOY iX yBeICHHS
B OpraHi3M TBapHHHU-PEIHITI€HTA.

IMin wac mocmimKeHHS HAMU TOPIBHIOBANAcs 3JaTHICTH
KIITHH 10 Mirpamii y TiJIUIyHKOBY 3aJI03y IIi 9ac TpaHc-
IUTAHTANil KITHH mig ii Karncyiny Ta BHYTPIIIHROBCHHOMY
BBC/ICHHI. Pe3ynbTaTd OMIHIOBAIM IULIXOM BUSIBJICHHS Mi-
YEHUX KIITHH Y Kpio3pi3ax MiInTyHKOBOI 3a103u (puc.l.).

0)

Puc. 1 BusiBienns y mianutyHKoBi# 3amo3i kiitia Mivenux Hoechst: a) TpancmnanTamnis mizg karcysty; 6) koHTpois. Kpio3pisu,
¢ryopecrienTHa Mikpockomist, 36x1000.

[licns TpaHcrmaHTanii TBapuHAM 3 EKCIIEPUMEHTAILHO
c(OpMOBaHMX IYKPOBHM Jia0eTOM KYJIBTYpH KIITHH KiCT-
KOBOTO MO3KY TiJ] KaIlCyJTy IiIILTYHKOBOI 3aJI03H CIIOCTepi-
rajd iX po3MillleHHS B TKAHWHI Y BUIIIAI IU(PY3HUX Ocepe-
IkiB (puc. 1, a). OTpumaHi pe3ynbraTi CBiT4ATh MPOTE IO
TPaHCIUIAaHTOBAHI KIITHHU HE JIAIIE 30epiratoTh CBOIO XKHT-
TE3MATHICTH BIIPOJIORK TPUBAJIOTO Yacy ITiCiIs BBEICHHS, a 1
MIrpYIOTh y TOBIILY TTOLIKO/PKEHOT0 oprana. B rpymi TBapuH,
SIKUM TPaHCIUIaHTYBaM KiiTiHH, MideHi Hoechst mumsixom
BHYTPIITHHOBEHHOTO BBEICHHS, BHSBJICHI JIMIIC MOOANHOKI
CHTHAJIM, 1IO CBIAYMTH IIPO HHU3bKY €(EKTHBHICTH IIHOTO
Merozy. ToMy B MOJANBIIMX JOCITIIKEHHSIX BUKOPHUCTOBY-
BT METOJ| TPAHCIUIAHTALIl KyJAbTYp KIITHH IIif] KaTCyITy
I IIDTYHKOBOT 3aJ103H.

HacTyrmHnm KpoKoM y HaIllux JOCIIJDKeHHAX OyIo mopi-
BHSHHS MOpP(QOMETPUYHMX JAHWX HiANLTYHKOBOI 3aJ031
LIypiB 3a aJIOKCAHOBOTO I[yKPOBOTo AiabeTy Oe3 JiKyBaHHS
(KOHTpOJBHA TpyHa) Ta 3a TPAHCIUIAHTAIUl PI3HUX BHIIIB
KyJBTYp KITITHH.

Bapto 3a3naunTH, 1110 TPU MaKPOCKOMIYHIN OIIHIII TTiTII-
JIYHKOBO1 3aJI03M 1HTAaKTHOI, KOHTPOJBHOI Ta JOCHITHHX
TPYH TBapHH BiIMIHHOCTEH HE BiMidaIIH.

[Ipu ricToNnoriTHOMY JOCTIKEHH] i IUTYHKOBOI 3aJ10-
37 IHTaKTHHX MIypiB OYyII0 BCTAHOBICHO, IO CEpemHs Kilb-
KiCTh OCTpiBLiB Ha 10 MM? 3pi3y TOBILMHOI 5 MKM CTaHO-
BUTh 9,7+1,0, a cepenHs KITBKICTh KIITHH Y ocTpiBi Jlanre-
prauca — 100,0£14,9 (Tabn.1.).

Taéauus 1. BlIumB TpaHCIUIAaHTOBAaHMX KyJIBTYp KJIITHH Ha
AKTHB- HICTh BiTHOBJIEHHS OCTPIBKOBOTO arapary i IIUTyHKOBOL
3aJI034 y OUTMX TIypiB i3 EKCICPHUMCHTAILHUM AOKCAHOBUM
IyKPOBHUM J1iabeTOM

L Cepennst Kijib-
CepenHsi KiJIbKicTh . .
I'pyna TBapun R KICTh KJIITHH Y
octpiBuis Jlanrepranca -
ocTpiBui
IHTaKTHI TBAPUHU 9,7+1,0 100,0+£14,9
KOHTpOJIbHA rpyma 9,7£1,3 62,5+12.4
MICIIst BBEJICHHS 14,7+1,4* 111,0+13,9*
KKKM
micss BBeaenHs KKI13 17,7+1,9* 78,3+14,0
MICIIst BBEJICHHS 10,7+0,8 69,5+10,3
KKXT
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[Mpumitka: *p<0,05; (mokaszuuku S0 JOOH aIOKCAHOBOTO IIYKPOBO-
ro JiabeTy NOpiBHIOBAIH 3 MOKA3HUKAaMH IHTAKTHUX TBAapHH, TTOKa-
sankd  micns TparcmiadTaii KKII3, KKKM ta KKOKT 3a LIJ]
TIOPIBHIOBAJIA 3 TOKa3HUKaMH 50 100U (KOHTPOIIB)
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Sk BHIHO 13 TaHUX, HABEACHHUX B TAOJIMII, Y IYPiB KOHT-
POJIBHOT TPYIH, SIKUM BBOJIMJIM I1J1arie00, He BUSBJIIEHO 3MiH
KUIBKOCTI OCTPIBLIB y NMOPIBHSHI 3 IHTAKTHUM TBapUHAMHU,
NPOTE, CepeIHs KUTBKICTh KIITHH y OCTPIBLISIX 3MEHIIMIACS
y 1,6 pasu.

PiBeHp rimOK03M Y KpOBi TBapWH KOHTPOJIBHOI TPYIH Ha
50 moOy excrnepuMeHTY BipOTiIHO 3HIDKYBaBCs, ajic B He-
3HaYHIN Mipi (puc. 2), 0 BKa3ye Ha 3JaTHICTb eKCIIEPHMEH-
TaJILHO YIIKO/KEHO] ITiIIITYHKOBOI 3aJ103U B Tiepion 3 20 1o

50 moOu eKcHepUMEHTY YacTKOBO HepeOyloBYBaTH CBOIO
¢yHKIiI0 Ha 3a0e3MmedeHHs MoTped OpraHi3My HEOOXiTHOO
(asie MiHIMaJIBHOIO) KiJIBKiCTIO TOpMOHY. Lle BinOyBaeThes 3a
paxyHOK 30UIbIICHHS] TUTOMOTO 00’ eMy B-KJIITHH BHACIIZOK
TIPUCKOPEHHS npotidepatii OCTPIBKOBUX KIITHH 13 Audepe-
HINIFOBAaHHAM iX y B-ximitnan. OfHaK 3araibHAN 00’€M OCT-
PIBKOBOI TKAaHWHH 3aJIMIIAETHCS HE3MIHHHAM, HEOT€HE3Y
OCTPIBIIIB HE CIIOCTEPIraeThCsL.

16
14
12

10

47

I'mroko3a, MMOJI/JT

20

Tpusanicts g{lgKCaHOBOrO LyKPOBOIo Aiabety, nib

\0\131

12,8

10,1
9,1
7,5
6,9
—— AJIOKCAaHOBHH I[yKpOBHUH JiabeT
—o— 3a tpancmanTanii KKKM
—o—3a tpancmranrarii KKII3

3a tpancmianTamnii KKOKT

34 50

Puc. 2. PiBeHb INTIOK03H y KPOBI LIypiB 3a IyKpOBOTO iabeTy Ha (OHI BBEAEHHS KYJIBTYP KIIITHH,
n=5 (M+m)

YV TBapuH BCIX TPHOX AOCTITHUX TPYII MICIA TpPaHCIUIAH-
Tamii KyJbTypH KIITHH BiIMideHO 30UTBIICHHS CEpeIHBOI
KUIBKOCTI OCTPIBLIB MiANLTYHKOBOI 3aJI03M HA OAWHHIIIO
IUIOIL, Y IOPIBHSHHI i3 IIUM MOKa3HUKOM Y TBapHH KOHTPO-
JpHOT Tpymu. 30Kpema, IMicisi TpaHCIUIAHTAlil KyJIbTypH
KJITHH I IUTYHKOBOI 3aJI03U BiOYBAEThCS 3HAYHE TPHCKO-
peHHs npoutidepaliii KITHH Y OCTpIBISIX, IO iICHYBalIU JIO

TpaHCIUIaHTALli], 110 Y CBOIO Yepry MPU3BOIUTH 0 3pOCTAH-
HA X TUIOMII, i TMOSBOI0 HOBHX OCTPIBIIB MAJIOTO PO3MIpy
(puc.3, ctpinka). Ha 50 100y ekcriepuMeHTy I11e 301TbIICHHS
BiporiaHo 6ymo y 1,8 pasu (p<0,05). 36ibIeH s iCHYIOYHX
OCTpIBIIB Ta MOSBA HOBUX MPU3BOJWUTH 10 BiAYYTHOTO i
JIOCTOBIPHOTO 3pOCTaHHSI TUTOMOIO 00’€My OCTPIBKOBO{

TKaHWHU.

Puc. 3. IlosBa HOBHX ocTpiBLiB JlaHrepranca y miANUTYHKOBIH 3a51031 IIypiB (BKa3aHO CTPLIKAMH) 3 €KC-

NIePHUMEHTAJIBHUM IIYKPOBUM Jia0eToM 3a TPpaHCIUIAHTALi] alOTeHHOT KyJIbTypH KJIITHH ITiANITYHKOBOT

3a1034. ['icronpenapaTtu, dapOyBaHHs TéMOTOKCHIIIH - €03uH. 36. X1000

[Ticnst TpaHCcIUTaHTANil KYJIBTYPU KITITHH KICTKOBOTO MO-
3Ky BHSIBIICHO 30UTHIICHHS SK KUTBKOCTI OCTPIBIIB Ha OJH-
HUIIO IUIONI, y TIOPIBHSAHHI i3 TBapHHAMHU KOHTPOJBHOT
TPYIH, TaK i 30UTBIICHHS IXHBOTO CEPEeIHBOTO PO3Mipy (ce-
penHs KilbKicTh ocTpiBUiB Ha 10 MM? 3pi3y TOBIIMHOIO 5
MKM 30impmmiack y 1,5 pasm). 3ycTpidammcs sk IpiOHI
OCTpIBII, Tak 1 Benuki, Ha 50 100y eKCHepUMEeHTY NesKi 3
HuX Mictmm Oinbiie 170 kmituH. CriocTepiraeThest  OUTBIIT
BHpa3HE MPUCKOPEHHS IpoIeciB mpodideparii kmitHH. 3a
IMX YMOB KiJIbKICTh OCTPIBIIIB HMXYa, HDK B JOCITIAIB i3
TPaHCIUIAHTALI€I0 KyJABTYpH KITHH IiIIITYHKOBOI 3aJI03H,
OJTHAK PO3MIpH OKPEMHUX OCTPIBIIiB Habararo 30UIbIITYIOTh-
cst. Tomy nuromuii 00'eM OCTPIBKOBOT TKaHUHH Ta KUIBKICTH
IHCYJIH-TIO3NTUBHUX KJITHH Ha OJVHMIIO IUIONI 3HAYHO
30UIBIIYIOTBCS.

BBeneHHs KyJnbTypu KIITHH >KHPOBOI TKaHWHHM TaKOX
TIPU3BOJIUTE JI0 TIOCHIICHHS HEOT€He3y OCTPIBILIB, OJHAK IIi
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OCTpIBIII MalOTh HEeBEIUKUHA po3mip (1o 50 wiituH). 3011b-
LIEHHS] TITOMOTO 00’€My OCTPIBKOBOI TKaHWHM Ha OJWHU-
IIF0 TUTOII OYJI0 HAWHIKYMM TIOPIBHSHO 13 ABOMA TOTIepe/-
HIMH crioco0aMu TpaHCIUIAHTAITT.

BucHoBku:

1. HaiiOumbm epeKTHBHIM METOIOM BiTHOBJICHHS CTPYK-
TYPH Ta, BIIMOBIAHO, (DYHKIIT MiANLTYHKOBOT 341031 B YMO-
BaxX EKCIIEPUMEHTAJIBHOTO aJIOKCAHOBOTO ITyKPOBOTO JTiabe-
Ty y TBapHH € TPAHCIUIAHTALIiSl KYJIbTYpH aJIOTeHHHUX KIITH-
HU ITi€1 3271031 0€3MOCepeHBO i KAICYIy i ILTYHKOBOL
3aJ103H, BHACITIJIOK YOTO MOCHITIOKOTHCS MPOIIECH Perenepartii
13 301IBIIIEHHAM OCTPIBKOBOI TKAaHWHH B eIy Yepry IUIsi-
XOM HEOreHe3y OCTPIBIIB, a TAKOX 332 PaXyHOK HPHCKOPEH-
Hsl pereHepanii KIITHH y paHime c)oOpMOBaHii OCTPIiBKOBIN
TKAHUHI.

2. 3a TpaHcIUIaHTAaLli{ KyJIbTYpH KIITHH KICTKOBOTO MO3KY
CIIOCTEPIraeThesl 30UIBIICHHS OCTPIBKOBOI TKAHWHU B OCHO-
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BHOMY 32 PaXyHOK TIOCHJICHHS MpoJtipepaTBHOT aKTUBHOCTI 3. TpaHcIiaHTaliss KyJIbTypH KIITHH JKHPOBOI TKAHUHU
KJIITHH OCTPIBIIiB. CTUMYJIFOE HEOTeHe3 OCTpiBIiB JlaHrepranca y miquuTyHKO-
Biif 3aJ1031 B MEHIIIH Mipi.
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The effects of transplantation of cell cultures on the repair of the endocrine pancreas in experimental diabetes mellitus
A. Mazurkevich, V. Kovpak, O. Kovpak
Abstract. In the tissues of an adult organism, in addition to specialized cells, are contained immature, undifferentiated and low-differentiated
cells, the so-called stem. Bone marrow, adipose tissue and pancreas are not exception. It is these cells that are capable of adhesion and prolifera-
tion under in vitro conditions to form cell cultures. The article describes the influence of various cell cultures (of pancreas, bone marrow, adipose
tissue) on the clinical course of experimental pancreatic diabetes of rats. It is found out that the optimal method of cell material injection is its
transplantation under the pancreatic capsule. The study of islet cell condition under injecting various cell cultures in the setting of pancreatic
diabetes showed that all of them produce a positive therapeutic effect in the treatment of the said pathology. The obtained data is testified by the
growth of a general volume of islet tissue of recipient animals (compared to a control set); this in its turn results in the decrease of blood serum
glucose level.

Key words: cell culture, pancreatic diabetes, bone marrow, adipose tissue, pancreas, Langerhans islets.

BimsiHue TPaHCIUIAHTALMHU KYJIBTYP KJIETOK HA BOCCTAHOBJICHHE SHAOKPHUHHOI YacTH MOUKeTyA04YHOI JKejie3bl Ha (oHe HKcnepu-
MEHTAILHOTO CAXapHOro [nadera
A. U. Masypkesuy, B. B. Kopnak, O. C. Kopnak
AnHoTamus: B TKaHAX B3pOCIOro OpraHu3Ma, KpOMeE CIEIMANM3HPOBAHHBIX KIIETOK, COZlep)KaTcs Hespenble, HenuphepeHIMpoBaHHbIE 1
HI3Ko M GepeHIMPOBaHHbIE KIIETKH, TaK Ha3bIBAaeMble CTBOJIOBbIC. He MCKITFOUEHNEM SIBIISIETCS KOCTHBIN MO3T, )KUPOBask TKAHb U MOHKEIY-
JovHast Jkene3a. VIMCHHO 3TH KIIETKH CIIOCOOHBI K a/I'€3UH M MpOoJH(epaly B yCIOBUsX iN Vitro 0Opasys KIeTo4HbIe KyIbTyphl. B crarbe
OIMCAHO BIIMSHUE KYJBTYp KJIETOK IOJIYYCHHBIX M3 PA3IMYHBIX TKaHeil (IODKEIyJOYHOH JKese3bl, KOCTHOIO MO3ra M >KMPOBOM TKaHH) Ha
TEUCHHE SKCIIEPUMEHTAIBHOTO CaXxapHOro Jadera y Kpbic. Jl0ka3aHo, 9TO ONTHMATIEHBIM METOZIOM BBEIICHIS KIIETOYHOTO MaTepHaia, sSBIseT-
s TPAHCIUIAHTALMS €T0 T0J| KAIICYJTy HMOKEITYJO4HO#H JKene3bl. Y CTaHOBICHO, YTO NOCIIE BBEACHHUS KyJIBTYPbI KJICTOK HOJTYYEHHBIX C Tepe-
YUCJICHHBIX BBIIIE TKAHEH Y YKUBOTHBIX-PELMIINEHTOB C SKCIIEPHMEHTAIIBHBIM CaXxapHbIM AHa0eTOM HaCTyIaeT MOJIOXKUTENbHBIH TepareBTHe-
cKkuii 3 QeKT B BUie YBEIMIEHHUs 00IIEero oobeMa OCTPOBKOBOM TKaHH (TI0 CPaBHEHHIO C KOHTPOJIBHOM TPYNIIOH), CHIYKEHHE YPOBHS TJIFOKO3BI
B CHIBOPOTKE KPOBHL.

Kniouesnle cnosa: xyomypa Kiemox, caxapHuiii Ouadem, KOCHHbIL MO32, HCUPOBast MKAHb, NOONCEYOOUHAs Jicene3d, ocmposku Jlanzep-
2anca.
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