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AGRICULTURAL SCIENCES

VJIK 630
COCHOBI HACAJ’)KEHHSI CTEITIOBOI YACTUHU
XAPKIBCHKOIi OBJIACTI: CTAH I IPOJAYKTUBHICThH

Pymsinues Makcum I'puroposuy

K.C.-T.H.,

C.H.C. JabopaTopii JICOBUX KYJBTYp 1 arpojicomeniopariii,
Bopucenko Ouexcanap Iroposuu

K.C.-T.H., 3aBiyBau jJabopaTopii

HOBUX 1HPOPMALIIMHUX TEXHOJOT1MH,

FOmuk Bita CepriiBua

M.H.C. JJabopaTopii JIICOBUX KYJIbTYp 1 arpoJiicoMemiopariii,
VYKpaiHCbKUI HAYKOBO-IOCHIIHUNA IHCTUTYT

JICOBOTO TOCIIO/IApCTBA Ta arpoJiicoMerniopaiii

imeHi I'. M. Buconpkoro

M. XapkiB, YkpaiHna

AHoTanisi. 3a maTepianaMu JIICOBIOPSIIKYBaHHS MPOAHATI30BaHO PO3MOILIT
IUIOLIl BKPUTUX JIICOBOIO POCIMHHICTIO AUIIHOK XapKIiBCbKOi 00yacTi  3a
NEepEeBaKalOUMMHU JIEPEBHUMH TIOPOJIaMH, a TAaKOXk COCHOBUX HACa/JKE€Hb y Mexax
CTENOBOI YaCTUHM 00JIacTI B PO3pI3l  JIICOrOCHOAAPCHKUX MIAMPUEMCTB 32
MOXO/DKEHHSIM, TOBHOTOI, KjacaMu OOHITETy, IpylnaMu BIKY, THUIIAaMH YMOB
Mmicue3pocTtanHs.  JIocmiPKeHO  MPOIYKTHUBHICTH  COCHOBHX — HAcaJKeHb B
MepeBaXKatounx TUIAaX YMOB MICUE3POCTaHHS.

Karwuosi cioBa. cocHa 3suuaiina (Pinus sylvestris L.), miciBHu4O-TakcaminHi

IIOKAa3HUKH, ITIOXOIXKCHH HACAAKCHD, HpOILYKTI/IBHiCTB HaCaI’KCHb, I'pylia Ble

CocHa 3Buuaitna (Pinus sylvestris L.) — oauH i3 HaWNOMIMPEHIIINX IEPEBHUX

BUJIIB sIK Yy Jicax €ponu [1, c. 176; 2, c. 104; 3, c. 21], Tak it Ykpainu [4, c. 4; 5, c.

10



70]. Y micax YkpaiHu COCHOBI HACaJKEHHS € HAUTIOMIUPEHIUMHA Ta 3aiiMatoTh 33 %
Bim 3arasbHOi twiomi [4, c¢. 4]. CocHOBI JlCH BHUKOHYIOTh BaKIJIUBI
KJIIMATOPETYJII0I0Ul, CePeIOBUILIE3aAXUCHI, PEKpealliifHO-03/I0pOBYl Ta 1HIII KOPHCHI
GyHKII1, a TAaKOXK 33JJ0BOJBHSIIOTH MOTPEOM HAPOIHOTO TOCIOAAPCTBA B JEPEBUHI Ta
THIITKUX TPOJIYKTaxX JICy.

Y XapkiBchbKiii 00J1aCTI COCHOBI HAaca/pKEHHS € MEHIN TOIMMPEHUMH, HIK
ny0oBi, Ta 3aiiMaroTh 33 % (0au3bK0 95 THC. TA) BiJ 3araJIbHOI IUIOIII JIiCiB 00JaCTi.
3aBASKA CBOEMY TEPUTOPIAIbBHOMY PO3MIIIECHHIO (B MeXaX JABOX MPUPOJHUX 30H —
JICOCTENOBOI Ta CTEMOBOI) aJMIHICTpaTUBHA 00JacTh € IIHHUM OO0 ’€KTOM JjIst
MPOBEJICHHSI HAYKOBUX JOCIIKEHb, B TOMY YHCJi, i aHali3y Cy4yacHOrO CTaHy Ta
MPOJTYKTUBHOCTI COCHOBHMX HACa/KE€Hb JUIsI PO3POOJICHHS PEKOMEHJAIlli 3 BEJICHHS
J1COBOI0 rOCIOAapCTBa Ha 3acajax HaOJIMKEHOTO JO MPUPOAU JIICIBHUIITBA.

[Tin yac mpoBeACHHS BiJIMOBITHUX TOCIOAAPCHKUX 3aXOJIB y COCHOBHX Jicax
HEOOXITHO BpaxoBYBaTHU iXHIM cy4dacHUM ctaH. Mema pobomu — HOCTIIKEHHS
CYy4acCHOT'O CTaHy, JIICIBHUYO-TAaKCAI[IMHUX MOKAa3HUKIB 1 MPOJYKTUBHOCTI COCHOBHX
Haca/KeHb B ME)XaX CTEIOBOI YaCTUHM XapKiBChKOi 06JacTi. Y poOOTI BUKOPHUCTAHO
Marepiaiau JIICOBHOPSAKYBaHHS — MOBHAUIbHY TakcaliiiHy 0a3y aHMX COCHOBHUX
Haca/HKeHb BUPOOHUYOTO 00’ €qHaHHS «YKpaepxiicnpoekt ctaHoMm Ha 01.01.2017.
Jliist ananizy O0yso B3siTo BUOIpKY BUALTIB (Maixke 34 THC. IT.), e COCHA 3BUYAMHA €
TOJIOBHOIO TIOPOJOF0. 3arajbHa IUIONIA JOCTI/DKYBAaHUX COCHOBHX HAcaKEHb
XapkiBChKOi 00J1aCTi CTAaHOBUTH 95 THC. ra, y TOMY YHCI1 B MEXaX CTEMOBOT YACTUHH
— 54,8 Tuc. ra. JochimpKeHHSIMH OXOIUICHO COCHOBI Haca/pKeHHs XapKiBCHKOIO
00JIaCHOTO YMpAaBIIHHA JIICOBOrO Ta MHCIMBCHKOTO TOCMOJApCTBA B MeEXax 5
nepxxapaux mignpueMmcts (1) micoBoro rocmomapctBa (JIIN). JlicoBmit ¢onm JIIT
«banaxmiiceke JII'», HIT «I3tomcbke JII», Il «Kpacuorpamceke JII» 1 Il
«Kym’ssacpke JII MOBHICTIO 3HAXOAMTHCS B Mekax CTEnoBoi 30HM obOmacti, a JII1
«3miiBebke JII'» — nuine yacTkoBo. JIMHaMiKy MPOyKTUBHOCTI COCHOBHX HAcaKE€Hb
BCTAHOBJIIOBAIM 32 JICCATUPIYHUMHU  KjJacaMd BIKYy IIUIIXOM  BHU3HAYCHHS
MOJIHOMIAJIbHUX (YHKINH 13 TMOAAIBIIUM PO3PAXyHKOM Ha iX OCHOBI a0COFOTHUX

3HA4YCHb 3aI1acy.
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BinHeceHHS COCHOBHX Haca/UKeHb JO JIICOCTENOBOI Ta CTENOBOI 30H
MIPOBE/ICHO Y BIATIOBITHOCTI 13 KOMIUIEKCHUM JIICOTOCIIOAAPChKUM paiiOHyBaHHSM [0,
c. 12-13] 3 TOYHICTIO 10 JICHHUIITBA. 3arajbHa IUIOIIA BKPUTHX JIICOBOIO
POCIMHHICTIO JIICOBHX JUITHOK XapkiBchbkoi oOmacti (ctanom Ha 01.01.2017)
CTaHOBUTH 287 THC. Ta. 3araipHUil 3amac HACaKEeHb csrae 74,6 MiH M°. Haiibinpury
YacTKy IUIONII 3aiiMaroTh Jay0oBi HacamxkeHHs — 53,1 %, wacTka 1o, 3alHATOT
COCHOBHMH HAaCa/pPKCHHSAMHU, CTaHOBUTH 33,1 %, poOiHI€EBUMH Ta SICEHEBUMH
Haca/DKeHHSIMHU — 10 2,5 %, iHmmx nopix — 8,8 % Bix 3aransHoi o, [loaiOHo0 €
CUTYyallis 13 pO3MOALUIOM HAacaKEHb 3a 3a11acoM JiepeBUHHU (Taou. 1).

Taoaunnsg 1
Po3noain miomi Ta 3amacy BKpUTHX JiCOBOK POCJAMHHICTIO JiCOBUX JLISIHOK

XapkiBCbKOI 00J1aCTi 32 epeBaKAYUMMHU TOPOAAMH

IInoma 3amac
Hopora ra % | Tne.m® | % Ha;ﬁra’
J1y6 3Buuaitamii (Quercus robur L.) 152372 | 53,1 | 38106,9 | 51,1 | 250
Cocua 3Buuaiina (Pinus sylvestris L.) 95006 | 33,1 | 285456 | 38,2 300

PoGinis nce_leoaKauiﬂ (Robinia 7279 | 25 | 9482 | 1.3 130
pseudoacacia L.)

Scen 3Buyaitauii (Fraxinus excelsior L.) 7194 | 25 | 17919 | 2,4 249

[H111 MOpoin 25155 | 8,8 | 52370 | 7,0 208

Pazom 287006 | 100 | 74629,6 | 100 | 260

XapkiBcbka 00JacTh pO3TalllOBaHa B MeXaxX JBOX MPUPOJHUX 30H:
JICOCTENOBOI Ta CTENOBOi. PO3MOIII COCHOBUX HAaCaIKEHb 32 MPUPOJHUMHU 30HAMHU
CB1MUUTh, O 57,7 % (54834 ra) cocHSKIB 30CEpeKEHO B MEXKax CTEIOBOi 30HU, a
42,3 % (40172 ra) — micocTenoBoi 30HH. 3arac COCHSKIB PO3MOAUICHHI HACTYITHHIA
ypHOM: 53,3 %, abo 15213,6 Thc. M® — 30CEpEIKEHO B MEKaX CTENOBOI 30HH, a
46,7 %, a6o 13332,0 Tuc. M3 — B micocrenoBoi 30HU. Y CTENoBii yacTuHi 061acTi
HaiOuIbIIa moma cocHskiB 3ocepemxerna B JI1 «I3romcbke JII — 26853 ra, abo
49,0 % Bia 3aMpHOI IUIONII COCHOBUX HacalKeHb, a HaiiMeHma — y J(II «3wmiiBcbke
JIT» (micoBuii GpoH, 1110 TEPUTOPIATBLHO PO3MIIIEHUN Y CTEMOBIM 30H1 00JyacTi) — 273
ra, a6o 0,5 % B1aAMOBIAHO.

Cepenniii 3amac cToBOYpOBOi JEPEBHHH COCHOBUX HACaK€Hb B CTEIOBIH
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vactuHi csarae 277 m3ra’l. Haii6inbme oro 3uauenns BigMiueno B JI1 «Kym’ sHcbke
JIl» (300 m*ra?), a maiimenme (218 m3ral) — y 111 «3miisceke JIT». 3aranom 1o
0071aCTi 3a1ac COCHSKIB € Jelo BUIMM i ctanoBuTh 300 M3-rat (Ta6m.2).
Taoaunga 2
Po3noais muromi Ta 3amacy COCHOBHX HACA/’KE€Hb CTENOBOI YACTUHH

XapkiBcbKOI 00J1aCTi B po3pi3i Aep:kaBHUX MiANPHUEMCTB JIiICOBOT0 IOCIOAAPCTBA

[Tnoma 3amac
Jlep;xaBHE MiANPUEMCTBO ra % | et | % Hal\}lgra,
JIT «banakmiticeke JII» 9238 | 16,8 | 2299,1 | 15,1 249
HIT «3miiBcrke JII 273 0,5 59,6 0,4 218
JIT «I3romcbke JII 26853 | 49,0 | 7334,0 | 48,2 273
JIT «Kpacnorpaaceke JII» 5688 | 10,4 | 16895 | 11,1 297
JIT «Kym’staceke JID» 12782 | 23,3 | 3831,4 | 25,2 300
Pazom 54834 | 100 | 15213,6 | 100 277

Cepen  COCHOBUX JIICIB PErioHy JOCHIDKEHb CYTTEBO IEPEBAXKAIOTH
HACa/DKCHHS INTYYHOTO IOXOJDKCHHS, dacTka skux csrae 92,0 % (50366 ra) Bix
3arajpbHOi IUIOMII, BIAMOBIAHO YacTKa HACaIXEHb TMPUPOJHOTO TMOXOIKECHHS
ctaHoBuTh 8,0 % (4468 ra). HaitlOuiplry miomly NpuUpoOHUX COCHSAKIB BHUSIBJICHO Y
JIT «Izromceke JII'», yactka sikux ctaHoBuTh 71,4 % (3190 ra) Bia 3arajibHOT TLIONI],
a Harimeniy — y JIIT «3wmiiecebke JII» — e 0,3 % (13 ra) (Tab:. 3).

Taoauus 3
Po3noain miomi COCHOBHX HacaAKeHb CTENOBOI YaCTUHHM XapPKiBCbKOI 00J1acTi

32 MOXOJKEHHAIM B PO3pi3i Aep:KaBHUX MiANMPHUEMCTB JIiCOBOr0 rocrnoiapcraa

. [Ipuponne [ItyyHe Pazom

Jlep>xaBHE MATPUEMCTBO a % a % a %

JIT «banakmiiiceke JII» 532 119 8707 |17,3| 9238 16,8
HIT «3miiBcbke JIT 13 0,3 260 05| 273 0,5
HIT «I3romceke JII 3190 71,4 | 23662 |47,0| 26853 | 49,0
J%E»«KpaCHorpaﬂCBKe 113 | 25| 5575 |11,1| 5688 | 104
JIT «Kyn’siuceke JII'» 620 13,9 | 12162 |24,1| 12782 | 23,3
Pazom 4468 100 | 50366 | 100 | 54834 | 100

Benenns micoBOro rocroaapcTBa B COCHOBUX JIicax Mae OyTH CHpsIMOBaHE Ha
dhopMyBaHHS Ta 30UTBIIEHHS YacCTKU HACAXKEHb MPHUPOTHOTO TMOXOJKEHHS, SKi €
CTIMKIIIMMK Ta JIOBTOBIUHINIMMUA B TIOPIBHSHHI 31 IITy4HO CTBOPEHUMU
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HAca/pKEHHSAMU. {7 1bOTO MOIIBHO BIPOBAKYBATH JICOTOCIOAAPCHKI 3aXO0/H,
CIpsIMOBaH1 Ha IPUPOTHE HACIHHEBE BITHOBJICHHS COCHOBHUX JIICIB.

Haii6isp1i mioi COCHOBUX Haca/HKeHb POCTYTh B YMOBaX CBIXKOIO CyOOpy Ta
CBDXKOTO OOpYy, YacTKa SIKUX CTaHOBHUTH 48,2 % (26430 ra) ta 23,6 % (12929 ra) Bix
3araibHOI TUTONIi. J[oBOJN 3HaYHA YacTKa COCHSIKIB 30CEpe/KeHa TaKOXXK B yMOBax
cixoro cyrpyay — 10,3 % (5650 ra).

BaxnuBuMu XapakTepUCTUKAMH 3arajbHOTO CTAaHY JICIB € TOKAa3HUKH, IO
XapaKTepU3yITh BIKOBY CTPYKTYPY JIiCOBOTO ()OHIY, a TAKOXK IXHIO MPOTYKTUBHICTh
(moBHOTA Ta KJIac OOHITETY).

PesynpTaTi aHamizy Mo0 pO3MOALTY IO COCHOBUX HACAKEHb 32 BIKOBUMH
rpynaMu CBIYaTh MPO CYTTEBE MEPEBaKaHHs CEPEIHbOBIKOBUX HACa/IKEHb, YACTKa
skux csarae 56,1 % (30735 ra) Bijx 3araabHOi IUI0MI. 3HAYHOO € YaCTKa MPUCTUTIINX 1
CTHUTJIUX COCHSIKIB IpUpoAHOro noxomkenns — 41,3 % (1844 ra) ta 23,6 % (1053 ra)
BiMOBITHO. Cepel COCHOBUX HAacaHKEHb IITYYHOI'O IMOXOKEHHS BiAMIYEHO JOBOJII
3HAYHY 9acTKy MOJIOTHSKIB —24,5 % (12350 ra), 1o € mMaiike B IBa—TPH pa3d BUIIOIO
B IIOPIBHSHHI 13 HACA/DKSHHSIMHM MTPUPOTHOTO TOXODKEHHS (Tadm.4).

Taoauus 4
Po3noain miomi COCHOBUX HACa’KeHb CTENOBOI YaCTUHN XaPKiBCbKOI 00J1aCTIi

3a rpynaMu BiKy

. [Ipuponne [lITyyne Pazom

I'pymn Biky ra % ra % ra %
MOTIOTHAKH 400 | 90 | 12350 | 245 | 12750 | 233
CepenHbOBIKOBI 1092 | 24.4 | 29643 | 58,9 | 30735 | 56,1
TpucTurmi 1844 | 413 | 7637 | 152 | 9481 | 17,3
Crurmi 1053 | 236 | 736 | 15 | 1789 | 33
ITepecriitni 80 1,7 - - 80 0,1
Pasom cocrosux 4468 | 100 | 50366 | 100 | 54834 | 100
HacaKeHb

[{e moB’sA3aHO 13 OCOOIMBOCTSIMHU BEJICHHS JIICOBOTO TOCIIOAAPCTBA B COCHOBUX
Jicax — CTBOPEHHS JICOBUX KyJbTYp Ha CYUUIBHHUX 3py0ax, YTBOPEHHX MIiCIs
MIPOBE/ICHHS CYIIJILHUX CaHITAPHUX PYOOK Ta PyOOK TOJOBHOTO KOPUCTYBaHHS B
micax, e BOHM J103BojieHl. [li ocoGmmBOCTI OOYMOBIIOIOTH 3MEHIIEHHS TUION]

MPUPOJHUX HACAIKEHb.
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VY crenoBiii yacTuHi XapKiBChKOi 00JacTi MEepeBakatoTh COCHOBI HACAKEHHS
3 moBHOTOIO 0,7—0,8, yacTka 1o skux csarae 66,3 % (36372 ra). JloBoni 3HaYHOIO
€ YacTKa IUIOII HacakeHb 3 moBHOTOO 0,9 1 Buiie — 20,8 % (11419 ra) i 30BciM
HE3HAYHOIO YacTKa HacaKeHb 13 moBHOTOO 0,4 1 menie — 0,2 % (103 ra).

CyTTeBe mepeBakaHHS 3a IUIOIICI0 MAalOTh COCHOBI HACAQJKEHHS, IO POCTYTh
3a [-II kmacamu OOHITETy, HE3aJCKHO BIJI IXHBOTO MOXOKEHHs. YacTka Takux
HAca/DKEHb BIJI 3arajbHOi ol craHoBUTH 78,3 % (42955ra). YUacTka COCHOBHUX
Haca/pKeHb la 1 Buine kiaciB 0oHiTery ctaHoButh 10,3 % (5658ra), a Hacamxkens 1V i
HIK4e KiaciB ooHiTeTy — 1,5 % (804ra).

BaxxnuBo BpaxoByBaTHM OCOOJIMBOCTI JAMHAMIKH MPOJYKTHBHOCTI PI3HHUX 3a
MTOXOJ/KEHHSIM COCHOBHUX HACaQ/KEHb, III0 POCTYTh y HANOUIBII MOIIMPEHUX THIIAX
yMOB Micire3pocTadts. [li 0coOIMBOCTI JOCHIIKEHO 3aJIe)KHO BiJ BIKY COCHOBHUX
HacaDKeHb (A, pOKIB) Ta IXHBOrO MOXOJKEHHS. J(MHaMiKy 3amaciB MOJaIbHUX

3.ral) nobpe anmpoKCUMYIOTh BHM3HAYEHI MOIMIHOMIiaNbHI (yHKIIi

CocHsKIB (M, M
Tpetboro nopsaaky (R?=0,97-0,99) (tadx. 5).
Tadoanus 5
3ajiexkHiCTh BiJ BiKy 3anaciB MOJaJIbHUX COCHAKIB CTENMOBOI YACTUHU

XapkiBcbKoi 00,1aCTi B pO3Pi3i MOXOAKEHHA TA TUIIIB YMOB MiClIe3POCTAHHA

IToxomxkenus | TYM PiBusHHS DyHKIIH R?

Tprposie A, =-0,645xA3+8,5673xA%+13,218xA 0,98
B> =-0,7161xA3+8,9052xA%+18,63xA 0,97

[lITyuse Ao =-0,7457xA3+10,395xA%+7 558% A 0,99
B> =-0,7824xA%+10,077xA%+18,38xA 0,97

Pe3ynpTaTi mNpoBENEHOr0 aHalizy JAMHAMIKA TPOAYKTUBHOCTI COCHOBHX
HaCa/KeHb CBIJIUaTh, 110 HAWOLIBIIMKA iXHIM 3amac BiAMiI4€HO B X KJaci BIKY
HE3aJIe)KHO Bl MOXO/KEHHS Ta TUITy YMOB Miclie3pOoCcTaHHA. Tak, 3amac MTYYHHX
COCHSKIB B YMOBax CBixoro cybopy csrae 409 m®ra?, a npupoguux — 361 m®>ral. B
YMOBAxX CBIOro 0Opy 3amac IITYYHHX COCHSKIB carac 369 m3-ra?, a mpupomnux —
344 wm*ral. Tloummaroum i3 XI kimacy BiKy 3amac COCHSKIB HE3lI€XKHO Bij

MOXO/DKCHHS Ta THUITY YMOB MiCIIE3pOCTaHHSI TOCTYIIOBO 3MEHIYEThCs (puc.l).
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Puc. 1. /lunamMika NpoayKTHUBHOCTI COCHOBMX HACA/’)KEHb B MeKAaX CTENOBOI
YacTHHU XapPKiBCbKOI 00J1aCTi B PO3Pi3i MOXO0/1:KeHHS | THIIIB YMOB
Micue3poctanns (1 — npUPOIHUX COCHAKIB B YMOBAaX CBixkoro oopy; 2 —
IITYYHUX COCHAAKIB B YMOBAaX CBizKOro 60py; 3 — IPUPOJAHUX COCHSIKIB B yMOBax
CBiskOro cyoopy; 4 — IITYYHUX COCHAKIB B YMOBAX CBiOro cyoopy)

OTtpumMani pe3yabTaTH 100 PO3MOAUTY IO COCHOBUX HACAKEHb CTEMNOBOL
JacTUHU XapKiBChKOI 007acTi 3a JIICIBHUYO-TAKCAIIWHUMHU TMOKa3HUKAMH, 30KpeMa
MOXO/DKEHHSM, KjlacaMu OOHITETY Ta MPOAYKTHUBHICTIO, TOIIIBHO BUKOPUCTOBYBATU
M1 4Yac OOTpyHTYBaHHS M YTOUHEHHS BIKIB CTUIJIOCTI.

[TpupogHo-KIIMAaTUYHI YMOBM CTEMOBOi YACTHHU XapKIBChbKOI 00JacTi
3arajoM € CHOPUATIUBUMH ISl YCHIITHOTO POCTY IIIHHUX COCHOBHMX Haca/KCHb,
ockUIbkK Omm3bko 80 % Takux HacaJkeHb y perioHi poctyth 3a [-II kmacom
oonitery Ta maixke 70 % — maroTe moBHOTy B Mexkax 0,7-0,8. Ilpore BikoBa
CTPYKTypa COCHSIKIB € p030ajaHCOBaHOI — CYTT€BO 3a mionieto (Maixe 60 %)

IepeBaXkalOTh CEPEIHbOBIKOB1 HACA[KCHHSI.
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T'EHEAJIOTTYHI OCOBJIMBOCTI CIMEM XJIOIIIIB I3 CIPUATJIABUM
TA HECITPUATJIMBUM HEPEBII'OM I'TIOTAJTAMIYHOT O
CUHAPOMY IIYBEPTATHOI'O IEPIOAY

Bbaranbka Hatauais BacuiiBaa

1.0.H, mpodecop,

3aBiyBay Jaboparopii MeIUYHOT TCHETUKH,

npodecop Kadenpu reHeTUKHU 1 UTOJIOT1i

XapKiBCHKOT'O HAI[IOHAIBHOTO YHIBEPCUTETY

imeni B. H. Kapazina

I'norka JIrogmuiia IBaniBHa

K.0.H., C.H.C. JIJaOOpaTopii MEAMYHOT TeHETUKHU

HY «InctutyT 0XopoHu 300poB’s AiTer Ta mianitkiB HAMH VYkpainmy,
M. XapkiB, YKkpaiHa

AHoranisi. Ha minacTaBi TreHeanoriyHOro aHaji3y, MPOBEACHOTO0 B CIM AX
XJIOMIIIB 13 CIIPUSTIIMBUM Ta HECTPUSTIMBUM MEPEOITOM TiMOTATAMIYHOTO CHHAPOMY
nyoepratHoro miepiogy (I'CIIII), Bu3Haue€HO HEraTHUBHI CEPEIOBUIINHI YUHHUKHU:
MAaTOJIOTTYHUMA TIepeOir BariTHOCTI y MaTepiB, HECTIPUATINBI YMOBHU Mpaill MaTePiB J0
HAaCTaHHS BariTHOCTI; 3aKpUTI YEpPENHO-MO3KOBI TpPaBMH, 4YacTi TOH3WIITH Ta
1H(peKIiiHI XBOpoOH y XJIOIMLIB. BCTaHOBIIEHO CiMeiiHE HAKOTTMYEHHSI TIEPTOHIYHOT
XBOpOOHW, OXHUPIHHA, I[yKpoBoro niabery 2 tunmy B poauuiB I[-IIl crynenis
CIIOPIAHEHOCTI 3 MPOOAHIOM.

Kiarw4oBi cioBa: rinotayamiyHii CHHAPOM, XJIOMIll, POJAOBOJH, CHAIKOBICTD,

CEpEIOBHIIIE.

Ha meit dgac cmocTepiraeTbCsi 3pOCTaHHS EHIOKPUHHOI marojorii B 0ci0

Mosioforo Biky. ['inoranamiunuii cunapom myoepratnoro nepiogay (I'CIIII) € onnum
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3 HaWyacTIIMX 3aXBOPIOBaHb, IO MOB’si3aHE 3 AUCQYHKINEIO TimoTajamyca Ta
dbopMyBaHHSIM TOpPMOHAIBHO-MeTabomiuyHMX TopymeHsb [1]. IlikaBo, mo I['CIIIT y
HIJJTITKOBOMY BIIll  CYNPOBOUKYEThCS TMOPYIICHHAM (PYHKII MPaKTHYHO BCIX
SHIOKPUHHHUX 3aj103, 3MIiHAMH YyTJIUBOCTI TKAaHWH JO TOPMOHAJIBHOTO BIUIHBY,
BIIXWJICHHSIMH Y JIIITHOMY, BYTJIEBOJHOMY, O1IKOBOMY OOMiHaX, SIKI MOTIPIIYIOThH
SKICTh KUTTS MIJJIITKa, HOTO Mpale31aTHICTh Ta PIBEHb COLIAIIBHOI ajanTallii, a mpu
nporpecyBaHHl MOXYTb MPHU3BECTH A0 (hopMmyBaHHS TinmepToHiuHOi XBopoou (I'X),
aTepocKiepo3y, imykpororo giadery (L) 2 Tumy [2, 3].

HeoOxigHO BII3HAUUTH, MO0 y OUIBIIOCTI XBOPUX MO 3aKIHYECHHIO
myoepTaTHOTO Tepioay 30epiraerbcsi HEUPOEHIOKPUHHA (opMa TiNmoTaJaMiqHOTO
CUHPOMY: MIPOTPECYE OKUPIHHS, CIIOCTEPITatOTHCA KOJMBAHHS apTePIaJbHOTO TUCKY
3 PO3BUTKOM fK apTepiajibHOI TiNEpPTEeH31i, TaK 1 TIIMOTOHII, TOCHIIOITHCI O3HAKU
nikBopHoi rinepren3ii [4]. Icaye aymka, mo ['CIIII y xmommiB € MOXIMBUM
npeauKTopoM MeTabosiyHoro curapomy (MC) nopociux.

BBakaeTbcsi, 10  BHHUKHEGHHS  METAOOMIYHMX  IMOPYIIEHb  MOXE
oOyMoBIIoBaTHCs nonimopdizMom OaraThoX TeHiB [S]. Malixke y MOJOBUHU XJIOMIIIB
13 I'CIIII Bxe B AuTsdoMy Bill (QopMyroTbca TpoBiAHI 03HakM MC nopociux:
abJloMIHaNIbHE  OXKHUPIHHS, 1HCYJIHOPE3UCTEHTHICTh, apTepiajibHa TINepTeH3is,
muciinonporeinemis [6, 7]. Y nortemep He icHye €muHOI AYMKH IIOO NPHUYUH
BUHUKHEHHS 1 MOJIAJIBIIIOTO Mepediry 3aXBOPIOBaHHS.

Mera pociaimxeHHsi. Bu3HauuTHM HEraTUBHI YWMHHHUKK CEpPENIOBHMINA 1
CHAJKOBOCTI B POAOBOJIAX XJIOMIIB 13 TIMOTaJaMIYHUM CHHJIPOMOM MyOepTaTHOIro
Mepiomy.

Marepiaau i meroau. Jlyis BcTaHOBICHHS (haKTy CIAIKOBOI CXUIBHOCTI 10
['CIIII Ta BusIBIIEHHS HETaTUBHUX YMHHUKIB CEpe/lOBUIA Yy MPOOaH/iB BUBUYEHO 152
pomoBoan (54 — i3 chnpuarnuBuM (mepina Tpyma) Ta 98 — 13 HECHPHUSATIMBUM
nepebirom ['CIIIT (apyra rpyma)) 3 MOCHIOBHHM MPOBEJACHHIM T€HEAJIOTIYHOTO
aHamizy. CTaTUCTUYHI PO3PAaXyHKH 3IMCHIOBAIM 13 3aCTOCYBAaHHSIM MPHUKIAJTHOTO
nakety nporpam Excel, SPSS Statistics 17,0 [8].

PesyabTtatn Ta iX 00ropopeHHsi. 3riIHO TI€HEAJOTIYHOTO aHaJIi3Yy,
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MPOBECHOTO B CIM’SIX XJIOMIIB Y 3anexxHocTi Bix nepediry I'CIIII, BcranoBieHO, 10
y Maii0yTHIX 0aThKiB XBopux 13 cnpustiauBuM nepedirom ['CIIIT y 18,4 % Bumankis
70 HAacTaHHS BariTHOCTI MpoOaHJIOM BiaMidanacs BUPOOHHMYA IIKIIUBICTH (poOoTa
Ha IHAYCTplaJIbHUX BUPOOHHUITBAX, CIIBCHKOMY Xa3dWCTBI, 3 1OHI3yIOUUM
BUIPOMIHIOBAHHSIM), II0 HE BIJIPI3HAIOCS BIJ YacTOTH IIKIIJIMBUX YMOB TIpalll y
0aThKiB XJIOMIIIB 13 HECHPUATIMBUM IiepediroMm 3axBoproBaHHs (22,6%). Ane B
CIM’SIX XJIOMIIIB APYTOi Py HIKIJUIUBI YMOBU POOOTH Y MaTepiB BU3HAYANIHCA Y 2,9
pa3u 4YacTilie MOPIBHSHO 3 TAKUMH YMOBAMH y MaTepiB MPOOaHIIB IMEPIIOi TPyIu
(26,0 % mpu HecnpusituBomy Ta 10,5 % npu cnpusTiMBOMY nepebi3i BilMOBiIHO, P
<0,05).

Cepen oOcTexxeHHX OCIO CHUIBHUM €MOIMHUI cTpec y mepioJl BariTHOCTI
BinmiuaBcs y 34,2 % marepiB npoOanaiB nepumoi ta 'y 24,7 % npyroi rpynu (p >
0,05). I[Tatonoriyauii mepeOIr BariTHOCTI PEECTPYBABCS MPAKTUYHO 3 OIHAKOBOIO
gacToToro (y 57,9 % matepiB nepmioi ta y 49,3 % MarepiB Apyroi rpynu); npuaoMy
recto3u | MOJOBMHU BariTHOCTI BU3Hauanmuca y 23,7 % maTepiB XJIOMIIB MepIIOi
rpynu Ta 'y 10,9% marepiB XJIOINIIB 13 TPYNH MOPIBHSAHHA, ajie recto3u |l monoBuHM
BariTHOCTI BHSIBIsUIMCS Yy 5,3% MaTepiB XBOpHX 13 CIPUATIMBUM MepediroM Ta y
13,7% — 13 HecnpUATIUBUM TEpeOdiroM; T€CTO3M MPOTATOM YCi€l BariTHOCTI — Yy
13,2% martepiB nepuioi rpynu ta 'y 15,1% matepiB npyroi rpynu BiAMIOBIIHO.

BceranoBunu, mo y 39,5% marepiB nepmioi ta 46,6% matepiB Apyroi rpymnu
BIIMIYAJIUCS PI3HI YCKIAAHEHHS TPOTATOM TOJIOTIB  (CJIAa0KICTh IMOJOTOBOI
TUSJIBHOCTI, 110 BUMAarajga CTUMYJISIII a00 ONEepaTUBHOI JOMOMOTH MOPOIIIUISIM,
MOJIOrOBa TpaBMa, MepeayacHe BIAIIapyBaHHs IutalleHTH Ta iHmi). [lpu mpomy y
12,3% xnomuukiB 13 HecmpusTiuBuM nepedirom ['CIIIT peectpyBaBcsi auctpec-
CHUHJIPOM 3a TMOBHOI BIJICYTHOCTI IIhOTO YCKJIQJAHEHHS Y HOBOHAPOIDKEHUX IEPIIOi
rpynu (p<0,01).

Cepen oOcrexxenux miamiTkiB 13 ['CIIII y HemoBHUX cIM’SIX BHXOBYBAJIUCH
26,3% xjoniiB 13 cunpusTauBuM mepedirom 1 21,9% — 3 rpynu NOpiBHSHHSA, IO
BJIB14l MMEPEBUIILYE YACTOTY HETIOBHUX CIMEH MOPIBHIHO 3 OaThKaMU, MEITKAHIISIMHU M.

Xapkoga; ripu cripusatiuBomy nepe06i3i ['CIIIT maTepi npobanaiB B3araii He BXKUBAIH
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ankoromo (13,2% — 06aTbkiB); MpU HECHPUATIUBOMY Iepebi3i — OJHAa MaTu
3JIOBXKMBAJIa TOPiTYaHO-TiKepHUMHU Bupobamu T1a 13,7 % OGaThKiB, 0 CBIAYMIIO MPO
3HAYHE TEepeBaKaHHS 3JI0OBKUBAHHSAM aJKOTOJEM OaThbKaMH XJIOMINB MOPIBHSIHO 3
marepsimu (P < 0,001) B 060X rpynax mopiBHSIHHS.

Bigomo, 110 TspkKi 1H(EKINT Ta 4epernHO-MO3KOB1 TPaBMH Y XJIOITYUKIB MOXKYTh
NPU3BOJAUTH JI0 TATOJIOTIYHUX 3MIH B TIIOTANIAMYCl T4 BUKJIMKATH MOPYIICHHS Y HOTO
¢dbynkionyBanHi. {uTs4i iH(ekiliHi 3aXBOPIOBAHHS BigMidanucs B aHamHe31 94,4%
npobanAiB 13 crpusmiuBuM nepedirom Ta 100% migIiTKIB 13 HECTIPUSTIUBUM
nepebirom I'CIIII. ITpuyomy B 60,3% xmomniiB 13 HecnipusTiuBuM nepedirom ['CIIIT
JacrTimie peectpyBanacs BiTpsHa Bicna (y 23,7% xBopux nepmioi rpymu, p < 0,001),
TaKOXX MPHU HECHPUATIUBOMY TMepedi3l yacTiiie peectpyBanucs Opouxité (21,9%
npotu 2,6% mnpu copusTiuBoMmy nepe6izi, p < 0,001). Cmig BIA3HAYUTH, MO
eMiJIEMIYHUN MapOTUT TAKOXK YaCTIIIE PEECTPYBABCS Y XJIOMINB 13 HECHPUSTINBUM
nepedbirom ['CIIII mopiBHsiHO 3 xBopumH 13 cropustiuBuMm mnepedirom (10,9%,
p<0,01). 3akpuTi YEepEemHO-MO3KOBUX TPAaBMH y XBOPUX JBOX TPYIl MHOPIBHSHHSA
BHU3HAUAIKNCh IMPAKTUYHO 3 OJIHAKOBOK 4acToToro (15,8% mpu cnpustiuBoMy Ta
24,7% nipu HECPUATIUBOMY epeOisi).

OTxe, Ha TJCTaBl TOCHIIKEHb, MPOBEACHUX B CIM X XJIOMIIIB 3 YpaXyBaHHIM
nepe6iry I'CIIII (cnpusTaIuBOro Ta HECIPUSTIMBOTO), 10 YAHHUKIB CEPEIOBHINA, SKi
MOXXYTh CIOPUYHMHITH HETAaTHBHUA BIUIMB Ha TMepelir 3aXBOPIOBAHHSA, MOXKHA
BIIHECTH TaKl YCKJIaIHEHHS, SIK MaTOJOTIYHHUMA Mepedir BariTHOCTI y MaTepi; IUCTpec-
CUHAPOM, YacTi OpOHXITH, €MIJEMIYHUNA NapoTUT, BITpPsHA BICHA Y XJIOMIIIB;
npodeciiiHa HIKIJJIUBICTh, fKa Maja MICUe y MaTepl A0 HapOJKEHHS [UTUHU;
3JIOBKMBAaHHS 0AaTHKIB aJIKOTOJIEM.

Bpaxoytoun, mo I'CIIII y xyonuiB npu nporpecyBaHHi MOXe MPU3BECTH /10
dopmyBanns I'X, arepockneposy, [IJ] 2 Tuny, Hamu OyJi0 TPOBENICHO TEHEAIOTIYHE
JOCIIJIKEHHSI B CIM’SIX XBOPHUX, SIKE JO3BOJWJIO BCTAHOBHUTH, IO cepen poawndiB |
CTYIIEHS CHOPITHEHOCT] YacTillle BU3HAYAI0CS OKUPIHHS B CIM’SIX 13 HECIPUSATIMBUM

nepebirom 3axBoproBaHHs (Tadi.1).
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Taoauusa 1

YacroTra MmyabTH(aKTOPHOI NaTOJI0Til y poauyiB I cTyneHs: ciopitHeHoCTi i3

CIPUATIMBUM Ta HecnnpuATauBuM nepedirom I'CIIII

I cryninb ciopiiHEHOCTI 3 MPoOaHAOM
ITaToioris, o P . SN
) 014l XBOPUX BiporigHicts
3ycTpivuajach B _ _ (P)
poaoBoaax I[ICpIIo1 Irpymnu ApYyro1 rpymnu
poawyiB n=95 n=196
npoOaHIiB
n % n %
OxupiHHS 20 21,1 69 35,2 <0,01
I'xX 24 25,3 61 31,1 >0,05
L1 2 Tumy 2 2,1 5 2,5 >0,05

[TopiBHIOIOYM YaCTOTy BHU3HAYCHHS HEIHPEKUIMHUX 3aXBOPIOBAHb CEpel
poauuiB |l crynens cnopigHeHocTi (Tabi. 2) BUSBWIM, IO BIPOT1AHI BiJAMIHHOCTI
BU3HAYEHO Yy 4YacTOTI rinepToHiuHoi xBopobu (p<0,001) y pomuuiB mpobaHaiB i3
HECIIPUSATINBUM MEepedirom.

Tadauus 2
Yacrora myabTHdakTopHoi narosorii y poauyis Il crynens cnopigneHocri i3

CIPUATIMBUM Ta HecIpuATIUBUM nepedirom I'CIIII

II cTymiabe CIOPIAHEHOCTI 3 TPOOAHIOM
HaTOJ_IOFM’ 1o Poanui xBopux
3yCTpidajach B : :
poIoBOIAX IICPIIO1 IPYNH ApYyro1 rpynu BiporiamicTs
posis n=483 n=904 (P)
npoOaHIiB
n % n %
OxupiHHs 61 12,6 112 12,4 >0,05
I'xX 64 3,1 130 14 4 <0,001
2 tuny 11 2,3 25 2,8 >0,05
Y poauuiB Il cryneHs cnopiAHEHOCTI BIPOTIAHO 4YaCTIIIE PEECTPYBATIOCS

OYKUPIHHS MPU HECTIPUATIMBOMY Tepe0i3i 3axBoproBaHHs (Ta0:1.3).

22



Taboauus 3
Yacrora myabTudaxkTopHoi narosorii y poauuis |1l crynens: cnmopinaenocri i3

CIPUATIMBUM Ta HecIpuATIUBUM nepedirom I'CIIII

I cTyninp copiAHEHOCTI 3 TPOOAHIOM

[TaTomnoris, 1m0 Poanui xBopux BiporigHicTs
3ycTpivangach B . . (P)

POIOBOAAX NepIIoi rpynu IpyTOoi Tpynu

poaudiB
npobaniB n=274 n=510
% n %

OxupiHHS 4 1,5 26 51 <0,01
rx 13 4,7 12 2,4 >0,05
L1 2 Tumry 8 2,9 5 0,9 >0,05

VY3arajapHIOIOUH JaHl, OTPUMaHI B CiM’SIX XJIOMNIIB 3 pi3HUM nepedirom ['CIIII,
BU3HAUMWIM YMHHUKH CEPEOBMILA, Kl MOXYTh CIPUUMHATH HETaTUBHHUM BIUIMB Ha
nepeOir 3aXBOprOBaHH: MpodeciiiHa MKIAJIUBICT Y MaTepl 10 HAPOKEHHS TUTHUHH,
3JIOBKMBAaHHS OaThKIB aAJIKOTOJIEM; MAaTOJIOTIYHUM mepedir BariTHOCTI y Marepi;
OUCTPEC-CUHIPOM, 4YacTi OpOHXITH, €NiAEMIYHMM MapoOTHT Ta BITpPSHA BICHA Y
XJIONUIB. BHsABIEHO ciMeiiHE HaKONMMYEHHA HEIHPEKUIMHUX 3aXBOPIOBaHb B
pomoBoaax xBopux xiyoniiB: oxwupinas, ['X, IJ[ 2 tumy. ¥ pomuuiB | crynens
CHOPIJTHEHOCT] XJIOoNUiB 13 HecnpusTiuBuM nepedirom ['CIIIT Bu3HaueHo BiporiiHe
MIIBUIEHHA dYacToTh oXupiHus (35,2%, p<0,001); y pomuuiB II crymnens
CIOPIJTHEHOCTI — rinepToHiuHo1 xBopodu (14,4%, p<0,001); y poauuis III ctymens
criopimHeHocTi — oxupinus (5,1%, p<0,01).

Takum 4MHOM, aHAMI3yIOYM OTPUMAaHI HAMU PE3YJIbTaTH, CIIiJl BUSHAYUTH, IO
npoOjemMa TINOTaJaMiYHOTO CHHAPOMY MyOEepTaTHOrO TEpiojly XJIOMIlB, €
HAJ[3BUYAHO aKTyaJIbHOIO 1 CBOE€YACHOIO. 3TIJHO pe3yJbTaTiB, OTPUMAHUX IHIIUMU
nociigaukamu, mpoBokytounmu dakropamu ['CIIIT moxyTs OyTr XpoHiuHi 1H(EKIIIT,
MepeHeceH1 B MiAJIITKOBOMY Billl, JUTAY1 1H(EKIIi (BITpsHA Bicna, Kip, CKapJaTHUHA),
MajiHHA, aJKorojib, Tokcukomadis [2, 3]. Cmim BpaxoByBaTH W XPOHIYHHM CTpecC,
HaJ3BUYAHE TICUXOJIOTIYHE Ta (i3WMYHE HABAHTAXKEHHS, HEIOCUITIAHHS JAUTHUHU, IO

CIIPUSIOTh PO3BUTKY HEMPOCHIOKPUHHUX po3JaiiB. Baromy posb Mae i HasBHICTb
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YepernHo-MO3KOBUX TpaBM Y MIAJITKA, SIKI MOXYTb HPHU3BOAUTU 10 TMOPYIICHHS
GyHKIIT TimoTanaMycy, o CIocTepiragocs 1 B HAIIOMY JTOCIIIHKeHHI. 3a HassBHOCTI Y
Nali€eHTiB OOTSHDKEHOro CiMEeMHOro a”amHesy moao oxkupinas, I'X, IJI 2 tumy
HEOOX1THO BKIIIOYUTH iX Yy TPyHy BHCOKOTO pu3uky moao ¢popmysanns ['CIIII, mo
norpedye MEAUYHOIO CYNMPOBOAY Ta MPOBEACHHS CBOE€YACHUX MPO(PLIAKTUUHHUX
3aX0/I1B.

BucnoBku. Buznaueno, mo B ciM’ax XJIOMIIIB 3 ypaxyBaHHsM nepeoiry ['CIIIT
(cOpUSTIMBOrO Ta HECHPUSTIMUBOrO), JO YWHHHUKIB CEPEIOBHINA, SKI MOXYThb
CIOPUYMHATH HETaTHBHHUM BIUIMB Ha MepeOdir 3aXBOPIOBAaHHS, MOXXHA BIJHECTH TakKl
YCKJIAAHEHHS, K MaTOJOTIYHUI mepelir BariTHOCTI y Marepl; JUCTPEC-CUHAPOM,
4acTi OpOHXITH, eMiJEMIYHUN MapOTHUT, BITPSHA Bicma y XJIOMINB; mpodeciiiHa
IIKIJJIMBICTh, SIKA Majla MICIEe y MaTepl J0 HAPOJKEHHS IUTHHH; 3J0BKUBAHHS
OatpKiB ankorojieM. B ciMm’sx xjomiiB 3 pizauM nepedirom ['CIIIT BcTanoBieHO
ciMeliHe HaKOMMYEHHS HEe1H(EKIIMHNX 3aXBOPIOBaHb, a came: oxupinss, ['X, L] 2
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VJIK 598-1(470)
K 9KOJIOI'MH, PACIPOCTPAHEHHUE Y OXPAHBI
CEBEPOA3BUATCKHI TEKKOHUYUK TAKUKCKHM — (ALSOPHYLAX
TADJIKIENETS GOLUBEV, 1979) B TAI)KUKUCTAHE

Carropos Toxupmxon CarropoBuy4
1.0.H. nmpodeccop

TaIKUKUCKHAN TOCYAapCTBEHHBIN
[leparornueckuii Y HUBEpCUTET

uMeHna Cagpugaud Aiinu r. Jlymanoe
Xuaupos XynoikyJa O0JI0Ky10BHY
K.0.H. TOIIEHT

XyJI)KaHCKUHM TOCY1apCTBEHHBIN
YHuBepcuter uMeHa akaja. b.I'agypon
Mup3o6axoxyposa Illaxnoza PaxmoHoBHa
K.0.H. JIOIIEHT

XyIKaHCKUU TOCY1apCTBEHHBIN
YuuBepcuter uMeHa akaja. b.I'ahypon
r. Xymkana. Pecnybnuka Tampkukuctan

AnHoTanusi: B Hactosiee Bpems diiepuiaM Hamieil payHbl B TOM WM UHON
CTeNeHU Mosie3Hbl. OHU UCTEpONISIIOT BPEIHBIX HACEKOMBIX, SIBISIOTCS OOBEKTOM
MATAaHUS  JAPYIMX  TOJE3HBIX  JKUBOTHBIX, [JAlOT  I[EHHOE  ChIpbE  JUIS
(bapMaKoIOrn4ecKoi MOMBIIIEHHOCTH U T.[.

OpHako HEKOTOpbIe BUABI suiepull B TaDKUKHCTaHE MOTYT IPUHOCHUTH
HE3HAYUTEIbHBIA Bpeld. Tak, TeKKOHBI, araMbl, HEKOTOpBIE SUIypPKH U JPYTHE
ABJISIIOTCS. IIPOMAKyTOYHBIMM XO35I€HAMM psAa BHUIOB TEIBMHUHTOB HMKCOJOBBIX
KJIeHed, HOCUTESIMA HEKOTOPbIX MH(PEKIIMOHHBIX 3a00JI€BaHUH.

KiroueBble CJIOBA. CeBepoaszuarckuii TCKKOHYHK TaKUKCKHUMH,

pacnpocTpaHeHue, OUOIOTHs, IKOJIOTHS, Bparu, OXpaHa.

Omucanme. Ilo H.H.Ilepbaky wu gp. (1985), ( n=20)*L, ad27,4-
30,2(28,8+0,3) mm; L ad=25,0-31,0(28,18+0,15); L\Lcc.0,80-0,88 (0,888+0,024);
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MHJIEKC IMHPHHBI BbicoTe TojoBbl 60-70 (34,8240,21); duamerp yxa\rmaz 13-26
(19,504+0,94); BepxHeryOHbIX IMTKOB 5-5 (6-10+0,08); HIKHEIYOHBIX 5-
3(3,38+0,09); uvenryit mexay neHTpamu riaa3 12-15 (13,58+0,23); gemryit BmoJb
tena BHU3y 89-102 (26,50+1,09); ananpubix mop 5-7 (3,22+0,15); noananbleBbIX
wiactua  14-18 (18,8840,18). Ho3apu Mexay HOX UYENIOCTHBIMH, TEPBBIMH
NepBEryOHbIX, KPYIHBIMU MEX HIUTKOM K 0JHOHU (93%), oueHpb peako nByms (25%)
HOCOBBIMH YETITYHKaMH; HCHOCOBBIC IITUTKHA COMPH KArOTCSA Mexay coooit (90%) mnmm
paszieneHbl Yelrynko; no3aan Hux B 30% ciiydaeB UMEIOTCS MEX HOCOBBIE IIUTKH,
BBIPQ)KCHHBIE B Pa3HOM CTEMEHM K pa3JieJIeHHbIe MexX 1y coOol yenryiikoi (30%) wium
compsratorcst aApyr ¢ japyrom. IlomGopogounbiii muTok TpaneuueBUAHbIA (60%),
4acTH yroyibHbIU (25%), Tpu wim nsatuyroibHbiid (15%); y 70,5% umeercs ogHa napa
HHU YEIIOCTHBIX IIUTKOB, Yy 86,3% - nBe mapel, y 2,2% 3T IMUTKA OTCYTCTBYIOT.
CrnuHHBIX OyropkoB HET, HO KaK Yy IpEIbIAyIIero BUAA, HU3PEIKa OHU MOTYT
MPOSIBJISITHCS. B KPECTLOBOM M MOSCHUYHOMN 001acTsIX.

[IBeT BepxHEW MOBEPXHOCTH Tejla OXPUCTBIM C CIMBKOBBIM OTTEHKOM. Ha
TYJIOBUIIA OT MEPEAHUX KOHEYHOCTEH 10 OCHOBaHMS 3aJHEHl MMEIOTCS CBETJIbIE
MOTIEPEYHBIE TTOJIOCH. XBOCT OJJHOOOPA3HO SPKO OXPHUCTHIN C OPAHKEBBIM OTTEHKOM,
MOTYT OBITH MTONIEPEYHbIE MOJOCHI UK Oypble TOUkU. OT KOHYMKA MOPbI Yepes Iiiasa
70 BUCOYHOW OOJAaCTH U OOKOB IIEW HJET TEMHO-Oypas Moyioca, KOTopasi MOXET B
BUJIE OTICNBHBIX OyphIX TOYEK MPOAOIDKATHCSA MO TPaHUIE CIHHBI U Oproxa J0
OCHOBAaHUS 3aJHUX KOHEYHOCTEM, OT HO3APEH HAaJA 3TOU IOJIOCOM HJIET >KENTas
M0JIOCA, CBETJIBIE MOATIA3HUYHBIE MTOJOCHI CXOATCS Ha KOHIIE MOPJBI, TPOMEXYTOK
MeX1y HO3APSMHU U Ii1azamMu Oojee TeMHbIH. HukHsst cTopoHa TynoBuiia (Oproxa,
Oenpa, Jambl) CBETJIO-CEpOBAaThle, HU3 XBOCTa OXPHUCTO-OPAHKEBBIA. Y CaMOK
aHaJIbHbIE HOPBI BBIPAKEHBI MEHBIIE, YeM Yy CaMIIOB, CAMKH HECKOJIbKO KpYITHEe
CamIIOB.

Pacnpocrpanenune. TamKUKCKuii TEKKOHUHUK paclpoOCTpaHeH TOJbKO B FOro-
3amagHoM Tamxukucrane. JTa smepuiia BrepBbie Oblia go0biTa M.JLI0omyOeBbiM
(1979) B okp.k.Cym0Oyna, 10-15 km ot Kuzun-Kanm. B mae 1982 1. 3T0TO TeéKKOHYMKA

1o npaBoMy Oepery p.Baxin Haxoauiu B HECKOJIBKUX IMyHKTaxX A0 OKp.moc.l'apayTu.

27



Bo3M0kHO OHa 3aXO/IUT J1aJIEKO Ha 3ama/l 1o J0JUHE.

Cucremaruyeckue aanuble. [lo BHemHeMy Buay 3Ta smiepuma OIM3Ka K
[VIAJIKOMY T€KKOHUYHKY, IMOATOMY Tpeabiayiiee aBTopsl [1.c.145] ommboyHO OTHEC
e€ K muckIMBoMy rekkoHuuky, a Kypartos L. X. u ap. (1977) u I'ony6es M.JL.(1979)
NPUHSUIM €€ Kak riaakoro rekkoHuwka. [locie riybokoro uzydenuss M.JL.I'onyGes
(1984) oTHec 3Ty slIepHUIly K CAMOCTOATEILHOMY BUIY U TIPUAET € HOBOE Ha3BaHUE
— Tamxukckwmii rekkoHarK (Alsophylax Lauvis tadjikionsis Golubev, 1984).

CTaHuMM U KoJIHYeCTBEHHbIE JaHHbIe. DTa siepuiia 0OUTaeT Ha TIIMHUCTHIX
CKJIOHAX C POCCHIMISAIMM KaMHEH, Ha BO3BBIIICHHOCTSIX U HOpPaxX IPhI3YHOB C PEAKUMHU
kyctramu Hdenpsl, I[lomunsl u 1p. BceTpeuaercss Takke Ha TOJBIX  OCBIMSAX
M3BECTKOBBIX KaMHEl W Ha TJMHUCTO-KAMEHUCTBIX CKJIOHAX BO3BBIIIEHHOCTH.
buoron storo Buma Haxomutrcs Ha BbeicoTe 400-500 M. UuCneHHOCTH SIEpUIL
JIOBOJIbHO BbIcOKast, Tak 18.Y.1985 . B okp.CymOyna Ha minomaau 10x10m 1o6su1u 5
ocobeit. Cyas 1Mo KpUKY MOXKHO CKaszaTh, 4TO Ha ruiomaake mpuMepHo 100x100 m
oOutaer 6osee 15 ocobei.

Cyrounblii nmka aktuBHocTH. [lo nmanmneiM M.JLTomyGeBa (1984) B
okp.CyHOyna B ampesie TeKKOHBI MOSIBUIMCH Ha MoBepxHOcTH ¢ 21.00 u ObumH
aktuBHBI 10 22.30. 3aeck 30.05.2019 r. smepwui Mbl oOHapyxuau ¢ 20.30, MaccoBbIH
BbeIxoa HaunHaeTcd ¢ 10.30, onu Obutn akTuBHEL 10 1.00-1.30.

Ce30HHBIN HUKJ aKTUBHOCTH. W3 3eMHBIX yOexull SUIepUllbl MOSBUIUCH B
mapte (Myparos, 1977). [1o Hamum HaOMIOIEHUSAM, OHU BBIXOJWIA HA MOBEPXHOCTH
25.04.2019 r. Yxon Ha 3UMOBKY, BUIMMO, IMPOUCXOJHUT B KOHLIE CEHTIOpsS WU
Hayaye okTsa0ps. Taxk, 22-24.09.2019 r. MbI UX Ha TOBEPXHOCTH HE OOHAPYKHUITH.

JIunbka. Habmonanace 29.1Y.1975 r. (Myparos u np., 1977). Cpeau ocoGei,
KoTophie ObLTH A00BITEI HaMu 30.05.2018, ObUIH TUHSKIIHE.

Iuranue. I[lo mamaeiM M.JLTomybeBa (1984), smepursl NHUTAOTCS
MayKooOpa3HbIMU, TICEBAO0 CKOPIHOHAMHM, TSASIMH, IIKaJIaMbl, )KyKaMd U 0aboukamu.
Mp&I ux BCTpedaiu BO3jie MypaBEeHHUKOB, BO3MOXHO OHU UMH MTUTAIOTCS.

Pasmuoxxenune. M.J.T'ony6eB (1984) mpu packomke OMOTONA STUX SIIEPHUIT

HaxXOJIUJI CKopaymbl pazmepoM 8,3-8,7 x 5,1-6,1 mm. Tpu camku, 100bITIE HAaMU 04-
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05.2019 r. umenu no 1-2 OenbIx sifna, CIycTs JBa AHS OJIHA OTJIOXKHUJA SO
pazmepom 8x12 mm, maccoit 400 mr.

OcoOenHocT moBeaeHusT W yOexuma. B  oTimuue OT MAaHIMPHOIO
FeKKOHYMKA, TaKUKCKUN TEeKKOHYMK XOPOILIO MEPEABUraeTCsl MO BEPTUKATBHBIM
MOBEPXHOCTSIM, YaCTO MbI X HaXOJIUM Ha BEPIIMHAX OOJBIINX KaMHEH. Y OexuIaMu
ATOM AIIEPULIE CIYXKAT MPOCTPAHCTBA IMOJ KAMHSIMH, IIEJIH U MYCTOTHI B JIECCOBBIM
TPYHTE€ U HOPBI T'PHI3YHOB, IJI¢ OHU, BO3MOXKHO, MPOBOJAT 3UMy. BecHoii, yacTo
NOCJIE€ HACTYIUICHUSI CYMEpPEK, T'€KKOHUYMKHA H3JAI0T OYEHb XapaKTEPHBIM 3BYK,
KOTOPBI OOBIYHO KOPOTKMHA M TOHKUWA. OTH SIIEPULBI CPAaBHUTEIBHO OYEHb
OCTOpOKHBIE. JIyHHBIM CBET OTPULATENBHO BIMSAET HAa MX AKTUBHOCTh. Tak,
29.05.2019 r. npu TyHHOW HOYU MBI UX PEAKO BCTPEUAIM HA MOBEPXHOCTH, 3a 3 Haca
AKCKYpCHUU OOHAPYKEHO TOJIBKO 3 0COOU.

IIpakTHyeckoe 3Ha4YeHUe U OXpaHe. TaPKUKCKUM TE€KKOHYMK IIUTAETCS
MEJIKUMHU HACEKOMBIMU, BPEIUTEIAMH, KOTOPBIMA HE TUTAIOTCS Apyrue BUabl. ImeeT
OYCHb Y3KMH apeajg U HU30JIMPOBAHHYIO MOMYJISIUIO, TTO3TOMY SIBJISETCS PEIKUM U
YHUKaJbHBIM BUJOM TeprierodayHsl Tamkukucrana. JlaHHBIA JOJKEH OBITH
BkiItoueH B KpacHyro kuury TamkukucraHa u ero MOMyJsIUs MO paBoMy Oepery
p.Baxma otnexxut crporoit oxpane. Tak kak 3a mocieaHue rojbl Oepera Baxima
MHTEHCUBHO OCBAaWBAIOTCS, JTOT BHUJ MOXET IOJHOCTbIO HCUE3HYTh U3

reprietoayHbl pecryOIuKH.
CIIUCOK MCITOJIb30BAHHOM JIUTEPATYPHI

1. Caun-AnueB C.A. 3eMHOBOJHBIE M TMpecMbIKatomuecs TampkukucraHa. -

Hyman6e: Jlonum, 1979. — 145 c.
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VIIK 582.52:58
MOPIBHSIBHA MOP®OJIOTISI KBITKA HIPPEASTRUM EVANSIAE
(TRAUB & I. S. NELSON) H. E. MOORE (AMARYLLIDACEAE J. ST. - HIL)

®imyk Oxcana CepriiBHa

K.0. H., IOLIEHT

BonuHchkuil HarlioHATBHAMA
yHiBepcuteT imMeHi Jleci Ykpainku
M. JIynpk, YkpaiHa

AHoTanis BuBueno OymoBy kBiTkn Hippeastrum evansiae. OrmucaHo
MOP(POMETPUYHI MOKa3HUKU, MOP(GOJIOTII0, aHATOMIIO 3aB’s31 Ta KBITKH B IIJIOMY.
Busznaueni 308u 3aB’s131 3a B. JIgitHpenprHEepoM Ta mopaxoBaHa BHCOTA THi3 3aB’ 5131
3a cymor 3pi3iB. Y kBitmi Hippeastrum evansiae HasBHI Taki CTPYKTYpHI 30HH:
CUMIUTIKaTHa Ta TeMICHUMIUIIKaTHA. AcHMIUIiKaTHA 30Ha BiAcyTHA. CenralbHi
HEKTAPHUKHU 3 ABJSIIOTBCA Y TIEMICUMIUIIKATHIA 30HI Ta MICTUTh OAHY 30HY
"mmioigHOTO"  00’€MHAHOTO HEKTApHUKA. 3arajbHa JOBXKHHA  CENTaJbHOIO
HeKTapHuKa 01u3bK0 3340 MKM.

KurouoBi ciioBa: kBiTka, Mop(oioris, TiHeleu, auapoien

Pin Hippeastrum BigHocsatees npo migpoaman Amaryllidoideae poaunn
Amaryllidaceae J. St.-Hil. Tpu6u Hippeastreae, cyorpuou Hippeastrinae [1, 2].

[Mpopoctanus Hacinmu Hippeastrum hybridum in vitro mocnimkyBana rpymna
NOPTYranbChkux BueHMx [4]. byma pgocimipkeHa OIiHKAa BIIMIHHOCTEH Y
MOPQOJIOTIUHUX Ta (Pi310JOTIYHUX XAPAKTEPUCTUKAX BUJISITAHHS JIMCTKIB MK JBOMA
copramu Hippeastrum rutilum [5] Ta BuBueHO 3axBOproBaHHs JUCTKIB y Hippeastrum
striatum y Kwurai [3].

Ksitku Hippeastrum evansiae no 9,6-10,7 CM 3aBIOBXKKH, 371€TKa 3UroMopdHi,
CBITJI0-3€JIeHOT0 Kobopy. KBiTkOHIC 28-30 cM noBxkuHOIO Ta 1,5 cM y niamerpi, 2-4
KBITKM Yy cyuBiTTi. IIpuKBITKM AB1 KOHycomofiOHi, 6mu3bko 4,9 cMm Ta 6,2 cM

3aBIOBXKKH, 1,3 cMm Ta 1,6 cm 3aBmupmiku i 1,6 cm Ta 1,4 cM OI1 OCHOBH, CBITJIO-
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3eneHi. KBiTkoHIXKKa 110 2,2 cM 3aBIOBXKKH, O1r3bk0 0,6 cM B miameTpi.

KgiTkoBa TpyOka miiikomomiOHa, Omm3pko 2-2,5 cM 3aBmoBxkkw, 0,8 cm B
JiaMeTpi. 30BHIIIHI JIUCTOYKH OIBITUHH JOBXHHOIO 8 cM, 7,9 cM, 8 cM 3aBIOBKKH Ta
1,5 cm, 1,5 cm, 1,8 cm mmpuHOIO, a BHYTPIIIHI JIMCTOYKK ONBITUHA 8,1 cM, 8,2 cM,
8,1 cM 3aBnoBxkkH Tal,6 cM, 1,4 cM, 1,5 cM MIUPUHOIO BIAMOBIIHO. THUMHKOBI HUTKH
B OCHOBI PO3IIHPEHI, 10 BEPXIBKH 3BY)KYIOTHCS, 30BHIIIHI TUYUHKHU JIOBKUHOKWO 3,6
cMm, 3,5 cM, 3,6 cM, BHyTpimHI THIrHKHE 3,8 cM, 3,7 cM, 3,8 cMm, Bci 0,1 cM B giameTpi.
[Munaku  myromonmiOHi, I1HTPOP3HI, AOP3UGIKCHI, NWISKA 30BHIIIHIX THYHHOK
noBXHHOIO 0,3 cM 3aBIOBXKKH, NMUJISKH BHYTPIIHIX TUYMHOK 0,25 CM 3aBIOBKKH.
[Munsaku, y miametpi 0,05 cM, OpHUKPIIUIIOIOTECS TPOXU BHILE CEPEIWHU BUCOTH
MUJISIKA Y BHYTPIIIHIX TAYUHOK 1 110 CEPEANHI Y 30BHIIIHIX THYMHOK.

3aB’s13b 0,5 cm BHcoToro Ta 0,4 cM y aiaMerpi, sIKa MepeXOJuTh Y CTOBITUUK
o110r0 KONMBOPY AOBXHHOIW 7,2 cM 1 0,1 cM y niaMmeTpi 13 IpUMMOYKOIO JIOBKUHOIO
0,2 cMm 1 miametpom 0,2 cM Ta giamerpom jomnateit mpuiimouku 0,2 cm, 0,2 cm, 0,1 cMm.

VY BepxHIi YacCTUHI KBITKOHI)XKKH, B OCHOB1 KBITKOBOI TPYOKH, Y TUUMHKOBUX
HUATKaxX 1 y CTIHII 3aB’s31 HasBHI 11100JaCTH 3 KJIITUHHHUMHU BKIIOYCHHSMH —
padigaMu. Y BUIBHUX BEpXiBKaX JIMCTOYKIB OLIBITUHH, B A3aJIbIll T4 CTOBIIYMKY BOHH
BiZICYTHI.30HAJIBHICTh TiHeles y Hippeastrum evansiae e Takow: CHMIUTIKATHA 30HA
480 mxm (muB. Hox. A), B sikiii MICTUTBCS HACIHHI 3a4aTKd. Buime po3MimmyroThes
reMICUMIUTIKaTHa 30Ha, BUCOTOIO OJn3bko 3020 MKM. ACHUMILIIKaTHA 30HA BIJCYTHSI.
CepTanbHUil HEKTAPHUK 3 SIBISETHCA HAPIBHI T€MICUMIUTIKATHOT 30HU, MICTUThH OIHY
30HY "numioigHoro" o0’€qHAHOTO HEKTapHWKA. 3arajbHa JOBXKHMHA CENTaJlbHOTO
HekTapHuKa 01m3bko 3340 mxm. [lax 3aB’s31 0iam3bko 320 mxM. OcHoBa 3aB’sa31 100

MKM.

BUKOPUCTAHA JIITEPATYPA
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VIIK: 592:630.1:712.253(477.87)
OKPEMA XAPAKTEPUCTHKA JESIKAX BUIB EHTOMOJOTTYHUX
IIKITHUKIB JJUCTSIHUAX JIICIB HIIIT «CHHEBHP»

SApema IOpiii MukosiaitoBu4

3acTyHUK Ha4aJIbHUKA HAYKOBOTO

BIJIILTY, HAYKOBUH CIIBPOOITHUK
Hanuneuns Mapis BacuiiBaa

HayKOBHH CITIBPOOITHUK

Cyo6ora I'anna MukoJiaiBHa

texHik Il kareropii

HarnionansHuit npupoanuii mapk « CHHEBUP»

AHoTtanii: B myOmnikariii mogaeTbcsi KOPOTKa XapaKTEPUCTUKA OKPEMHUX BHUJIIB
HaOUIbII He Oe3MeYHIIINX KOMax IIKIJHUKIB JIMCTIHUX JICIB HaIlOHAJILHOIO
npupoHOro napky «CUHEBHUPY, iX 3aJIEKHICTh BiJ] MPUPOJHUX YMOB Ta 010JIOTTUHHIA
PO3BUTOK, CTYIIHb BpPa)XCHHS POCIIMH, 110 HETaTUBHO BIUIMBA€ Ha CTaH JICOBUX
HACa/HKEHb, 3HWKYIOUH iX IPUPOJHY CTIMKICTb.

Kuarouosi ciaoBa: HIII «CuneBup, KoMaxu MIKIAHUKK, O10JI0TiS PO3BUTKY,

3aXHCT JIICY.

3aranpHa IUIOMIA JIICIB  HAIIOHAJIBHOTO MPUPOAHOTO TapKy «CHHEBHUP»
ctaHoBUTh 31746,1 ra 13 Hux 13138,7 ra. B ocTaHHI poKU CKJIAJIHOIO MPOOIEMOIO
3aJIMIIAECTLCS 3aXUCT JIICIB Bl ITOIIKOKEHHS IX KOMaxaMH IIKIZHUKAMH, OCKUIBKHU
MIPOSIBISIETHCS 3arajbHE TMOTIPIIECHHS €KOJIOTIYHOI CHTYyaIlil, 110 HETaTUBHO BILINBAE
Ha CTaH JIICOBUX HACA)KEHb, 3HUKYIOUH iX TPUPOAHY CTIUKICTb.

Kutta micy 3amexuTh Bin OaraThox (HakTOpiB, cepell SKUX PO3PI3HIIOTH
abioTuyHi (IpyHT, penbed, KiiMaT) ¥ OI0TMYHI (BIUIUB POCIMHHUX 1 TBAPUHHHUX
oprani3miB). Benuky 1 6ararorpanny pojib BIIITPAOTh 1 MIKPOOPTaHi3MU, SIK1 JKUBYTh
y IPYHTI, a TakoXX Oe3xpeOeTHi TBapuHHU (YEpBH, OAraTOHDKKH, TPYHTOBI KJIII Ta
iH11). OJIHI 3 HUX KOPHUCHI, TakKl K KOMaxu — eHToMo(aru i rpyHTOBI Y€pBH, 1HIIII

3aBIAIOTh JIICOBUM €KOCHCTEMAM BEJIHMKOI IIKOIU. 3aAJIEKHICTh IIKIUIMBUX KOMaX Bl
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PI3HUX €KOJOTIYHUX YMOB MOXXKHa OauuTH Ha MpUKIaAl ix po3BUTKy B micax HIIII
«CuHeBUPY.

Haii0i/1p111010  YHMCENBHICTIO 32 BUJOBUM PI3HOMAHITTSM Ha TEpPUTOPIi
HAI[IOHAJILHOTO TpUpoIHOTO TapKy «CruHeBHp» € Kiac komax (Insecta). Ha ceorommi
TyT Bigomo moHaza 1250 BuaiB komax 13 24 psamiB kiacy. Kpim, Toro Ha tepuropii
[Tapky BusiBieHo 969 BUIIB KYKiB, sIKI HajexkaTh 65 poauH. Hailbinbiow Ha BUAM
tyr € pomuam cradumitie (Staphlinidae) i Typynis (Carabidae) (175 i 119
BiAMOBiAHO). baratumMu y BHJAOBOMY BIJIHOIICHHI € TaKOX POJWHU JIMCTOIIIB
(Chrysomelidae — 76 BwuniB), mosronocukiB (Curculionidae -66 BuuiB), BycadiB
(Cerambycidae — 44 suam) [3,€.5;170].

3a XapakTepoM KUBJICHHS KOMaxu MOJAUIAIOTHCS Ha 300(ariB, M0 KUBJISTHCS
TBAPUHHOIO 1Xkero, 1 (itodariB, sKI KUBIATHCS pOCHUMHHOIO ixero. dDirodaru
MIPUCTOCOBYIOTHCS JI0 PI3HUX BHJIIB POCIIWH 1 O OKpeMHX iX opraHiB. Tak, IIKiJIJIUBI
KOMaxu JICIB 3a XapaKTepoM 3B’S3Ky 3 POCIMHAMU TMOAUISIOTHCA HA XBOE — 1
JUCTOTPU3YYHX, CTOBOYPHUX 1 KOPEHEBHX IIKITHUKIB.

Haiibinpmr HeOe3nmeuHuMu € CTOBOYpHI INKIJHHMKH, JI0 SKHX HaJIeKaTh
NPEICTaBHUKKA PI3HUX PSIIiB Kiaacy kKoMax: 3 psaay teepaokpuimx (Coleoptera)—
kopoinu (lpidae), Bycaui (Cerambycidae), smatku (Buprestidae), moBroHocuku
(Curculionidae); 3 psay mneperumHuyactokpuanx (Hymenoptera) — poroxsoctu
(Siricidae); 3 paay nmyckokpunux (Lepidoptera) — nepeBotourti (Cossidae) ¥ ckimiBku
(Sesiidae), a takoxx aBokpuiux (Diptera).

Y  010J0T1YHOMY KOMIUIEKCI PEryJATOPIB YHCEIbHOCTI EHTOMOJIOTTUHUX
IIKITHUKIB JiciB Kapnat BaxMBY poJib BIAITPalOTh YMCIEHHI 32 BUAOBUM CKJIAI0OM
MapasuTU4YHl Ta XWKI KOMaxw-eHToModaru. bulbmiicTe 3 HHUX SKUBIATHCS
PI3HOMAHITHUMHM  IIKIAJMBUMHM KoMaxaMu. Takux eHToMo(dariB Ha3uBalOTh
Oararoigaumu, abo nomidaramu. YactuHa napa3urye Ha eBHUX Buaax. Lle Tak 3BaHi
onHOiAH1 (cremiamizoBaHi) eHTomodaru, abo monodaru. I[lepeBakHa OUIBIIICTD
Mapa3uTUYHUX 1 XWKUX KOMax TMOJIBOJBTUBHI — 3/1aTHI JlaBaTH 3a PIK KUIbKa
renepairiii [4,c.10].

Komaxu mkigHUKH JuMcTAHMX BHIIB nopia. Komaxu, He TUIBKH TI0

34



KUTBKOCTI, aJie 1 10 YUCIy BUJIB € CAMOIO YHCENbHOI0 YaCTUHOIO npupoau. Onuc Tux
BH/IIB IIKIJHUKIB, IO MIKOJATH 0araTbOM POCIMHAM, MMPUBEICHO IS Ti€l JepeBHOL
MOPOJIY, Ha AKIHA TOW YM 1HIIMH BUJI 3yCTPIYa€ThCs HalvacTIIIIe.

Xpywy mpasnesun 3axionuu (Melolontha melolontha L.) — mocuts Benmukmii
KYK, TOBKHUHOIO 23-31MM 13 MOTY>KHUM CHJIBHO OITYKJIUM T1JIOM.

Mool KyKd 3axXiIHOTO TPAaBHEBOI'O XpyIlla 3YCTPIYAIOThCA B TIPYHTI
HAIPUKIHII JIiTa 1 MEPe3UMOBYIOTh TaM JI0 BECHU. TpaBHEBI XpyIli 3 SBISIOTHCS
3a3BMYail B JIPyTidl MOJOBUHI KBITHS 1 JIITAlOTh JO IOYATKy YEpBHSA. Y JPyTiid
MOJIOBUHI TPaBHS MPOXOAUTH KiaJka s€llb. JIMunHKU BUXOJATh uepe3 40-50 nHiB.
JIMYMHKY CTIOYATKy Xap4yIOThCsS TYMYCOBHMH YacTKaMH, TIOTIM IT0iJat0Th KOPIiHII. Y
€Bpori nepeBaxkae TPhOX JITHIN nepios po3BUTKY. [Ipu TpbOX JTITHROMY PO3BUTKY,
Yyac HalOUIbIIOT IIKOIU, IO MPUHOCITH JIMYUHKH -32 TUKHIB.

Haiibinpm BiguyTHaA IIKOJa HAHOCUTHCS YIIKO/DKCHHSM KOPIHINB 1 TOBCTHUX
KOPEHIB JIMYMHKAMHU JPYroro i TPEeTbOro BIKY MOYMHAIOYM 13 TPaBHS 1 KIHYAIOUU
BepecHeM. Hall01p1 4y TTEBI 10 YIIKOJKEHHS JIUCTSAHI MIOPOJIU, ajl€ TAKOMY CaMOMy
mijaThess Moyioni jaepeBa sutmauM (Picea), cocHu (PinuS) - ski MpW CHIIBHUX
VIIKO/KEHHSX THHYTh. IMaro xapayroThes 10 KpasM JIiCOBUX HaCaIKeHb - TO1Taf0Th
mucts myba (Querrcus), oyka (Fagus), kiena (Acer), sBopa (Acer), B’s3a (Ulmus),
scenst (Fraxinus), mimumuu (Corylus), Bepou (Salix), a Takox gucTs (PpyKTOBHX
TIEPEB.

Kopoio nenapnun 3axionuu (Xyleborus dispar (F.) - dopHo-kKOpU4YHEBHIA
KOpoin 3 100pe BUpaXeHUM MOJOBUM gumopdizmoMm . Camenb Mae n0BxkuHY 1,8 -
2,0MM, TUIOCKMH IIUTOK 13 JpiOHOIO MYHKTHUPOBKOIO, TMEpe] 3 HEBEIUYKUMU
rop6oukamu. Haakpuia MaroTh psiau rpy00i MyHKTUPOBKH, CUIIBHO OITYKJIi, TaK IO 3
OoKy 11ed Kopoin Mae xapakTtepHuil ckic. II[uT 1 Haakpuiaa MOKPUTI BiACTAIOUUMHU
BosiockaMu. CaMHIIsl TPOXH KpyIHilIa, y A0BXKuHY Mae 3,0-3,5mm. Ha Binminy Bin
CaMIIsl T1JIO Ma€ MUPOKO-IIUIIHIAPHUIHE.

[eit kopoin pO3BUBAETHCSA MalKe HA BCIX JIMCTSHUX MOPOJIAax, ajie HalvacTiIe
nocessieTbCsi Ha OykoBi, ay0OoBi, Bimbci (AINUS), kimeHax, 1 JOCHTh YacTo Ha

dpykroBux aepesax somyHi (Malus), rpymr (Pyrus), ueperini (Prunus). [ounnaroun
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3 TpaBHS 3aCeJICHHIO MIJMAIOThCA CBIXKI THI, JepeBa, IO BiIMHUPAIOTh, 3pyOaHa
OKOpEHa JiepeBHUHA. SIS BIAKIAAAIOTHCSA BUTHHO B X0/1ax. HapomkeHi IHIuHKH, SK 1
0aThKIBCBKI JKYKM 1 HOBI 1 JOpPOCII KOMaxH, XapyylTbCs HE JIEPEBUHOIO, a
IrpUOHUIICIO, IO POCTE HA CTiHAX XOiB. JINYMHKN KUBYTh BITLHO B MATOYHUX XOJaX,
3aKIHYYIOTh PO3BUTOK B JIMITHI 1 Bifjpa3y JsUIbKYIOThCS. [Ipubnmusno yepe3 7-10 aHiB
HAPOJIKYIOTHCS ’KYKH HOBOTO MOKOJIIHHS, IO Y PE3YJIbTATI T0JATKOBOTO XapuyBaHHs
MOial0Th TPUOHUINIO B MATKOBUX Xojax. JIiTHI OTBOpU Ha MOJOAUX JIUCTSHUX
nepeBax, a00 TUIKaX CTapux JEpeB BUKOPUCTOBYIOTHCS I JIETy 1 IMOBTOPHOI
SUIEKJIaJKu OaThbKIBCBKUX YKIB, IO 3aJUIIMIM THI3JAa B MEPIOJ, KOJIU B HHX
3’ ABJISIFOTHCS MEPII JISTIEYKU 1 MOJIOJ1 KYKH.

Lleit xopoim € BaXJIUBUM 1 HAMOUIBII TEXHIYHUM IIKTHUKOM, IO 3HAYHO
CHpHsi€ BIIMAPAHHIO MOJIOIUX JIUCTSHUX, CEPETHHOBIKOBUX JINCTSIHUX Ta (PPYKTOBHUX
JIEPEB 1 TUJIOK - sI0JIyHI, TPYIIIl, YEPEIIIHI.

Jucmosinka 2nooosa (Archips arataegana Hb.) - cipo-kopudHeBOro KoJIbOpy
METEJIUK 3 TEeMHO-KOPUYHEBUMHU (31 CBITJIOIO OOJISIMIBKOIO) IUIIMAaMU Ha TEPEIHIX
kpuiax. CaMmelp CBITIIINIMX BIATIHKIB Ma€ po3Max Kpuia 16-22mm, camutisg 21-26Mm.
Mertenuk, 110 CUAUTH Ha TUILI CKJIaJla€ Kpuja MoKpiBjiaenoaioHo Haa tuioM. {opocna
rycenunst 20-24mMm, 4dopHO-cipa, a0 4HOpHA 3 UYOPHHUMH OOpOJaBKaMH, UYOPHOIO
OJINCKY4YOIO TOJIOBOIO 1 HOPHUM MOTUIIMYHUM 1 YEPEBHHUM IIIUTOM.

[leit BuA MIKiTHUKA MNaJCAPKTUYHUN, OaraToimHUN 1 BIAPIZHIETHCA IyKE
UPOKUM apeasioM. JliTae 3 dYepBHSA 1 10 CEpIHA, y JACHb METEIHKUA CHOKIHHO
BIJIMOYMBAIOTh HA CTOBOypax 1 JUCTAX naepeB. JIITaloTh y CyTIHKax, a CHaprOBaHHS
BiI0yBaeThcsi B Houi. OpHa camuils Biakiagae a0 70 seup y 2-4 sidnexiaaakax.
Mertenuku kuByTh Bcboro 12-14 nuiB. ['yceHUII HApOKYIOTHCS HACTYITHOTO POKY B
JpyTiil TOJIOBMHI KBITHA HA MOYATKy TpaBHs. MoOJoi T'yCEeHUI MOiAat0Th OPYHBKH,
10 PO3ITYCKAIOTHCS, a TIOTIM JIMCTOYKU Maii’ke Ha BCIX OCHOBHUX JIMCTSIHUX MOPOJIaX.
PozBurok rycenuti npoxoauts Big 20 mo 40 guiB. Cranis nsueuku Tpusae 10-18
nuiB. Llei HaitHeOe3meuHImMN IMKITHUK AyOa, sCeHs, KJeHa, sBopa, B’s3a, Oepe3u
(Betula), rpada (Carpinus), Oyka, gunu (Tilia), Tomomi (Populus), ropoounu

(Sorbus), BepOu, a Takox OaraTbOX 4arapHUKiB 1 MIAPOCTY, JOCUTH 4YacTO
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3yCTpIYaIOThCS HA PPYKTOBUX JAEpEeBax AUKOI AO0TyH1, TPy, YEPEILIH].

Kokononpao kinvuacmuii (Malacosoma neustria (L.) - meTenmuk OXpsiHO-
KOBTOTO 710 Oyporo 3abapsiieHHs. Po3max kpuit camirt 30-32mMm, camuiri 36-40mm.

[lepenni kpuia >KOBTO-KOPUYHEBOTO, a00 pPyI0-KOPUYHEBOIO KOJIBOPY 1
KOPUYHIOBATOIO 13 CBITJIMMH KPasiMU KOCOIO 1 TOTIEPEYHOI0 CMYTOI0. 3a0apBIIEHHS
JOPOCIIMX KOMax Jy>kKe MIHJIMBe. MoJIoJl TyCeHMINl IO JIMIIE HAPOJUIIUCS YOPHI,
BEJIMYMUHOIO Osn3bK0 2MM. Jlopocii ryceHuIl A10BxKUHOI 40-45MM BKpPUTI PIAKHUMH
HIKHUMHU BOJIOCKAMH CIpO-CHHBOTO 3abapBiieHHd. Jlsuieuka Oypa 10 4OpHOi, M'sika,
BKpUTa KOPHUYHEBHMHU BOJOCKAMH JIOBXKHHOIO 10 20MM. 3HaXOJAThCS B JTUMOHHO-
KOBTOMY KOKOHI.

KopmoBuMu nepeBamu € Hacammepes, (pyKTOBI HOpoau - sIOMyHsI, rpylia,
yepernHs, ciuBa (Prunus) jierko i NIBUAKO MEPEXOIUTh HA OCHOBHI JINCTSHI TTOPOIH,
HacamIiepes] Ha 6epesy 1 yarapHuku. JIiTaloTh TUIBKU B BEYepi 1 4aCTO 3JMTAIOTHCS J10
mxkepen cpitna. Camuus Biakiagae y cepeaHboMy Omu3bko 300 sens. 'ycenuin
HAPOKYIOTHCS TUTBKM Ha BECHI HACTYIMHOTO POKY. Y KBITHI, TpaBHI MPOTATOM 2-3
JTHIB HApOJDKYIOThCS TYCEHHMIII 1 3pa3y MiJIHIMAIOTHCS HAropy B KpOHY J0 MOJIOAMX
T'UJIOK, IO po3mycKatoThes. [licns TpuBanoro xapuyBaHHS B TEIUTl COHSIYHI AHI 0e3
OMaJiiB TYCEHWIll YK€ 1HTEHCHBHO POCTYTh, PO3MOB3aIOTHCS W 00'IHAIOTh JUCTS
JIEpEeB B KPOHAX 3aJIMIIAIOYM Maike roJii Triiku. Bechb mepiog po3BUTKY T'YCEHHII
MOYMHAIOYM BiJI HAPO/KEHHS 1 A0 JisUIbKyBaHHs TpuBae 38-41 nenn. [opocmi
T'YCEHHUIIl JISUTbKYIOTHCS B YEPBHI B KOBTO-OLTMX KOKOHAX HaiyacTilie B TPIIIMHAX
Kopu. HoBe MOKOJIHHA METEeNHKIB 3 SBJIAE€TbCS 3HOBY HAINPUKIHII YEpBHA, a
OubIIICTh Y JUMHI. [lepeBaxkHO MOCeNseThCs B TpabOBOMY HACaJKEHHI, a TaKOX B
rpaboBo- OyKOBOMY, alie He HeXTye i B'si30oM [1,C.5-15].

Ila0yn 3umoeun (Operophthera brumata (L.) — g camis xapakTepHi
KpWJia OBTYBATO-Cipl 3 TEMHMMH XBWIACTUMHU CMYXXKaMH, 3 TEMHOIO IJISIMHUCTOIO
00JISIMIBKOIO 1 CBITJIOIO O6axpomoro. Posmax kpwi y camis 23-25mm. Camuiist TeMHO-
KOPUYHEBA MA€ 1yKe KOPOTKI KOPUYHEBO-UHU 3€JICHO-CIp1 KpHJIa.

Hopocna ryceHuus Mae JOBXHHY 25-30MM.  CBITJIO-)KOBTO-3€JI€HOTO

3a0apBJICHHS, TOJOBAa TPOXM TEMHINIA 3€JIeHa, a Ha CHOWHI TATHETHCS TEMHa
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MOB3/JIOBXKHS CMYTa, a 1Mo OokaM TpH OLTyBaTO->KOBTI MOB3JIOBXHI cMyru. Jlsieuka
CBITJIO-KOpUYHEBA. SISl OBasbHI, 3 MOYATKy OJ1/10-3€JI€H1, Mi3HIIIEe YePBOHO-KOBTI.
Merenuk  3'SBISETbCS  BOCEHHM  Tepel  mepmuM  3aMopo3koMm.  Crodatky
HApOJ/DKYIOTHCS CaMIli, a TOTiM caMmku. JIiT BimOyBa€eThCs 3 TOJOBHHH >KOBTHS B
OCHOBHOMY B cyTiHKax. CaMili Jqyke HMIBHUIKO MiJHIMAIOTHCS MO CTOBOYpi B KPOHY
JIepEB Jie BIIOYBAETHCA CHIApIOBaHHs. 3aIlIiTHeH]1 CaMUIIl BIJIKJIaIal0Th SIS HABKOJIO
OpyHbOK uM B TpimuHi Kopu 1mo 150-300 sienp. ['yceHuili HApoIKyrOThCsSl B MEP1oJ
pOo3IycKaHHs OPYHBOK HAMPUKIHII KBITHS, 200 B TpaBHI B T'PChKUX YMOBAX B UEPBHI.
CnoyaTKy ryceHHIll MoigatoTh OpyHbKH, a OTIM OKpPEMI JUISHKHU JIMCTKIB, K1 MOTIM
B1J1 YIIKOJ/IPKEHHS 30UIBIIYIOTHCS 1 HAPEIITI 3aUIIAI0THCS JIMILE TOBCTI KHUIJIKH.
3uMOBHUI M'sIyH Hacammepell MKIAHUK (PYKTOBUX JEpPEB, ajie JYXKE 4YacTo
SABJISIETHCA HEOE3MEUHUM IIKITHUKOM 1Jia Oyka, rpaba, KjieHa, siBOpa, sICE€Hsd, B's3a,
UM, Oepe3u Ta IHIIKUX KYIIOBUX Ta YarapHUKoBHX mopif. Llei momidar HaHOCHUTH
ko y Oubie stk 100 BugaM JTUCTSIHUX TTOPIJL.
Ilao0yn-o60upano (Erannis defoliaria Cl) — werenuk Mae BupakeHUH
crateBui qumMopdi3M, sk 1 Buine onucanuid. Kpuia B podmax Maroth 10 40MM.
Camunsg Mac HEAOPO3BUHYTI 3AJIUILIKU KPUJI, 10 OyBarOTh KOBTYBAaTO-OLII 3
JOPHO-KOPUYHEBUMU IUIAMamMu. JloBxkuHa camuiil 14mM. S moBracti crovaTky
01J10-KOBTI, a MOTIM 3MIHIOIOTH KOJIIP Ha )KOBTO-KOpPUYHEBE 3a0apBieHHs. Jlopocna
I'YCEHUIl YEPBOHO-YH KOBTO-KOPUYHEBA NOBXHUHA 32-35MmM. JIsneuka KopuyHeBa.
CamMiri 3HaXOATHCS MK OMAIMM JIMCTAM MOOIHU3y IpyHTY. JIITal0Th y CyTIHKaX
3 TIOJIOBUHU KOBTHsI. CaMuIll MiAHIMAIOTECA B KPOHM JIMCTSHUX MOpia Oyka, rpada,
KJICHA, SIBOpA, SICEHs, B’sI3a, JIUIHU, Oepe3u, a TaKOX Ha KYIIIOBI YarapHUKOBI JIMCTSHI
BU]IU, T0Ope ceOe MmovuyBaroTh Ha GPYKTOBUX JIepeBax s0IyHI, TPyIIi, YEPEIIHi, Ie iX
PO3IIYKYIOTh CaMIli 1 3aIuTiAHIOTh. Sl BiAKIaMal0Th HEBEJIMKUMH TpylaMH Ha
riIKM 003y OpyHbOK. ['yCeHuIl )KMBYTh Ha JTMCTKAaX KOTP1 MOINAI0Th 13 KBITHS 10
yepBHs. [loimaroTe B Tpoe Oinbilie JTUCTOBOI Macu HiX 3uMoBHM 1 siayH. [1sayH-
00IMpaio HAJICKUTh JO0 THUIIOBHX IIKIJHUKIB, IO MOXYTh LIJIKOM 00’igaTu JiepeBa
JMCTSHUX MOPI TPH MAaCOBOMY CIUIECKY 1 MOMIUPEHH}O X [2,C.15-20].

Iloscmsap oyxoeun (Cryptoccoccus fagi (Berensp) — camuri 6e3Hori, ¢popma
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TiJla HamiBMICAYHA B CEPEIHBOMY N0 |MM, JHMMOHHO-XOBTOTO KOJbOPY, 3BEPXY
MMOKPHUTA PIIKKUM O1TyBaTUM HAJTLOTOM HI)KHUX BOCKOBHUX HUTOK.

Y TBOpIOE MOBEPXHEBI KOJIOHIT Ha I1ajieHbKil Kopl Oyka-cToBOypax, Tijikax 1 Ha
JOCTYITHUX KOPEHEBUX Jamax, /e BUCMOKTye cokd. Camii 103piBalOTh HANPHUKIHII
TpaBHA 1 PO3MHOXKYIOTbCSI CaMO3aIlIITHEHHSIM — MapTEeHOTeHEeTUYHO. Big uepBHS 110
YKOBTHS BIJIKJIAJa€ HEBEJIMKY KUIBKICTh s€lb 20-50 MmTyK KOTp1 MPUKPHUBAE TLIOM 1
BOCKOBUMH BoJiocamMH. [lounHaioum 3 KiHISA YEepBHS MOCTYMOBO HAPOKYIOThCS
JUYUHKY, 10 AYXKE PYXJMBI. [3 cepeluHu JiTa 10 OCEHI MepecyBaloThcs MO KOpi,
3aBXAM 30MpaAlOThCS HAa OJHOMY MICLI 1 BHCMOKTYIOTh COKH. 3UMYIOTh, a00 B
nepmoMy, abo B aApyroMmy Biui. HaBecHI HacTymHOro poOKy MpOJOBKYIOTh
BUCMOKTYBAaTH COKM 1 J103piBaroTh. [Ipu BenukoMy 30cepe/keHi KOMax Ha JAepeBl
Oyka - Ha BUIJISI OyBa€e BKpUTE OUIMM CKIIOMOJIIOHUM HAJIBOTOM Kopa. Y pe3yJbTarTi
BUCMOKTYBAaHHS COKIB JIMUMHKAMHU 1 CAMUIIMU TOCIA0IIOI0THCS HE TIIBKU MOJIO,
aye 1 OUIbII CcTapi JepeBa, MPU CUILHOMY BpPa)XXE€HHI HEPIJIKO BUHHUKAIOTH PAaKOBI
yTBOpeHHsI Ha kopi. Kopa 1 jy0 BIAMHUPAIOTh [IUIMMH MailIaHYMKaMH 1 KOpa BiJIAJIaE.

BykoBuil MOBCTSAp MOIIMPIOETHCS MACUBHO, JAOCUTH IIBHUJKO IMEPEHOCUTHCS
BITPOM, KOMaxaMH 1 NITaxaMy Ha HUKH1 3J0pOBI1 JUISTHKA OYKOBOTO JIICY.

Jloszonocux-cmpuoyn oyxosuii (Rhynchaenus fagi (L.) — gopHo-kopuyHeBHiA
YU YOPHUI JOBTOHOCHK JIOBXKMHOKO 2-3MM. 3a/1HI HOTH TIPUCTOCOBAHI JI0 CTPUOKIB 3
MOTOBIIEHUMH CTerHaMu. e rhageHbke, O0e30apBHE, MOB3A0BXKHO-OBAJIbHE
JOBXHUHOIO J10 1 MM.

JInunHka Oinma, 3 BepXy 13 HU3Y TPOXM CIUIIOIIEHA, JOBXKHUHOKWO S5-6MM. Y
MEepIIMX JBOX BIKax (PO3BUTOK Yy XoOAax) ApiOHI MIMIMKKA 1 PYyXOBI MOJYIICUKH.
JIsineuka Oina MOBXKUHOIO 3-5MM. 3HAXOIUTHCA B KPYTJIOMY KOKOHI aiameTpoM 3-
4mm. XKyku 3uMyroTh y JicoBid migctuiii. Ha mpoBecHI BUXOISATH 13 YKPHUTTS 1
JIETATh Y KPOHU JiepeB OyKa IO PO3MYCKAIOTHCSA 1 BUIJAIOTh XapaKTEepHI OTBOPH B
JUCTKAxX. Y KBITHI TPaBHI CaMUIlS BIJAKIAJA€ B CEPEANHY KUIKA HIKHBOI YaCTUHH
JUCTKA MO OJHOMY SIMIFO B sieuHl Kamepu. JIMUMHKY HapOIKYIOThCS 4depe3 6 JHIB.
JInarHKM PO3BUBAIOTHCS B TphoX Bikax. [licis 5-6 nHIB XapdyBaHHS JIMUYMHKA

JSIBKYETBCS B KOKOH. Mosoai »kyku 3’siBisitoTbesi yepe3 10-15 nHiB (B 4epBHI) 1
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BiJIpa3y MOYMHAIOTHCS XapyyBaTHUCS JUCTAM OyKa, a 1HKOJH YIIKOKYIOTH ILIOIU
Oyka.

Kpim Oyka 1eil mKiTHUK pO3BUBAETHCSA Ha rpadi, BepOi. Y cepeluHl BepecHs
KYKH CIIyCKalOTbCS B I'PYHT Ha 3uMIBMIO. ['eHepallis ogHOMITHS.JiIAIpHICTh IOTO
IIKITHUKa O0COOJIMBO IIPU MAacOBOMY PO3MHOKEHHI JYy’K€ IMOMITHA Ha JiepeBax Oyka,
rpaba. PO3MHOXKY€TbCS caMO3arlliTHEHHAM — MMapTEHOTEHETUYHO.

Yepsonoxsicm oyxoeun (Dasychira pudibunda (L.) — merenuk mae po3mipu
kpunl 40-50mM, 3a0apBlIeHHS BIJI CBITJIO-CIpOTO A0 cCipo-KopuuHeBoro. Camiil B
CEpeIHbOMY MEHII1 1 CTPYHKIII 3 XapaKTepHO MEperuieTeHMMH BycukaMu. Camku
MOTYKHIII, BYCUKH JpIOHOMOPHUCTI, TIJI0O BKPUTE BOJOCKAMH. SISl CHHBO-CIPOro
KOJIbOpY, CkiajeHi kynkamu 1o 50-300 mtyk Ha Kopy naepeB. ['yceHHIs >KOBTO-
3eneHa. Jlsuieuka TeMHO-KOpruuHeBa. KOKOH MOABIMHMIA.

MeTtenuku 3’ SBISIIOTHCA B APYT1i MOJIOBUHI TPABHS 1 MEPIIiN MOJOBUHI YEPBHSI
B BeuipHii 4Yac. MacoBe HapoJKEHHS HAMNpUKIHII 4YepBHSA. Moloal TyceHull
3HaXOJAThCS HA HWKHIM YacTHHI JIMCTKA, a MOTIM CTapiloTh 1 3’11al0Th JIMCTOK
MOBHICTIO /10 KiHIIA JiTa. Ha moyaTrky oceHi ryCeHUIll 3aKIHYYIOTh PICT 3aJUIIAIOTh
KpPOHH 1 JISUIbKYIOTBCSI B KOKOHHM Ha CyXHMX JIMCTKAaX Ha 3eMJl, ado B TpIIIMHAX KOPH.
JIsneuka 3umye. UepBOHOXBICT XapuyeTbes Ha 0araTboX JUCTSHUX MOpOJax, alie €
HeOe3MeyHnM MIKITHUKOM OyKa, ay0a, rpada, B’s13a, ropodunu, uepemxu (Padus). Ha
LMX JIEPEBAX Ha MOYATKY OCEH1 CyLUIbHE 00 iTaHHs JTUCTS.

Ioécmsap sacenosuni (Fonscolombea fraxini (Kalt) — mopocna camuns 05-
08MM uepBOHYBaTa, 3BEpXYy IOKpUTa TyCTUMH OUIyBaTUMHM UM CIpyBaTUMU
BOJIOCKAMHU YTBOPIOE TYCTI KOJIOHII Ha IJIaJIeHbKIA KOpl CTOBOYpIB, TUIOK SCEHS.
Oco0aMBO 4acTo B pe3ysibTaTi BCMOKTYBaHHS COKIB CaMUIIMU 1 JIMYMHKAMU
3aCHXal0Th YAaCTUHU KPOHHU SICEHIB, IO POCTYTh Ha OIHUX TIPyHTaX Ta IHIIUX
JUCTSHUX Topia. BigkmamaHHs s€lb BiIOyBAa€ThCA HAMPUKIHIN TPABHS O CEpEIUHU
yepBHs. ['eHeparltis ogHomITHA. PO3MHOXEHHS TMPOXOIATh CaMO3aIlIiHEHHIM —
MapTEHOTCHETUYHO.

Hunvwgux  uopnuit  acenoeun (Tomostethus nigritus (Farb),[Tunbimmk

oimokpankoBuii sicenopuii (Macrophya punctum — album (L.) — oOunBa Buau 3
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OJTHAKOBUM I€piooM pO3BUTKY. Jlopocii KoMaxy LIJTKOM YOpPHIi, KPIM >KOBTYBAaTHX
cTeroH. JlomkuHa Tia KOJIMBAETHCA B caMIliB 6-8MM, y camuimb 8-10mm. Sitme
BUTHYTE >KOBTO-3ejieHe, BenuuunHoro 0,1-0,4mMM. HecnpapxkHi TyceHHMIN MarTh
HWTIHIPUYHE )KOBTO-3eJeHe Ti1o. JIsyieuka BijibHA, CIOYATKY SICKPABO-3€JI€HA, MOTIM
TEMHa Maii’ke YOpHa.

Kokon Temuuii. Komaxu 3’sBISIIOTbCS B cepeiuHl TpaBHs. SHIs BiIKIAIal0Th
y HaJpi3aHl KHUIIECHbKU JHCTKIB SICEHS, IO pO3MyCcKaeTbcs. MoJIoAl JTUYUHKH
neppopyroTh JTUCTKH, MOTIM 00’i1al0Th Kpai, Tak 10 TUIbKU 3aJIMIIAETHCS ILJIOIIA
MDK SKWJIKamH. Jlopocii TyceHHull NOilar0Th JUCTKHU SICEHS ILUIKOM, 3aJMIIAIOTh
TUIBKH TOJIOBHY >KWIKY. JIMUMHKH caMIls MarOTh YOTUPH, caMulll - 5 BiKiB. Po3BUTOK
JUYUHOK 3aKIHYY€THCS B YEPBHI, JIUUYMHKUA TMEPECTAIOTh XapuyBaTUCS 1 MaJal0Th HA
3eMi1t0. [[pOHUMKHYBIIIM B TPYHT YTBOPIOIOTH KOKOH. Han3BWuailHO BETMKOI IIKOIH
HAHOCATbH I'YCEHUILl — CBO€I0 HEHAXEPIUBICTIO 00’ I1aI0Th MaiyKe BCE JIUCTS.

Yepsuus 6’ionusa oepesosa (Zenzera pyrina (L.) — Oinuit metenuk. Po3max
kpua 50-70MM, camenp TPOXM MEHIIMKA po3max Kpui 50-55Mm, gosxunHa Tina 20-
30mm, camku 45-50mM, po3max kpuil 60-70MMm. SH1s Bl CBITJIO-KOBTUX J0 3JI€TKa
pOXKEBYBAaTUX, UWIHAPWYHI. ['YyCEHMINl TICIsS HApOJXKEHHS M’ SICOBO-KOBTOTO
KOJILOPY, CTapIlli OpaHKeBO-BOCKOBO->KOBTI. JloBxkuHA J0opocioi rycenurni 5S0-60mm.
JIssieuka KamTaHO-KOPUYHEBOTO KOJIBOPY.

Metenukn YepBuill B iyIMBOI 3 ’SBIAIOTHCA 3 APYroi MOJOBUHU JIUIHA [0
cepmHs. 3aruITiJHeH] CaMUIll BIAKIAAAI0Th 110 OJTHOMY SIHIF0 HA KOPY JIMCTSHUX TTOPiJ,
no6smn3y OpyHbok. HaltuacTime y Beaukiil KUIBKOCTI 3aCelsitOTh JiepeBa — SICEHS,
Uiy, B’s3a, KJEHA, SBOpa, a TaKOoX Trpylly, sOdyHio, dYepemHio. ['yceHwurn
HApOJKYIOThCS uepe3 14 AHIB, MPOHHUKAIOTh Y YEPENIOK JINCTKA, a yepe3 7-10 mHiB
3QJIMIIAIOTh JIMCTKU 1 JOOMPAIOThCS 10 MAaroHiB OCTAaHHBOTO POKY, MPOHHUKAIOTH Y
CepeNrHy 1 TPOTOUYIOTh X011 B cepiieBuHi. [loTiM mepexonars y cToBOypH jaepeB, 1e
rpU3yTh HE TUTBKH BEPTHUKAIBHI, a i TOPU3OHTAIBHI XO/IH, 110 TIEPepi3atoTh CyIUHHA
— nocnabunooyn aepeBo.l'eHepaliist pO3BUTKY TPUBAE JBA POKH.

Jlynka cpionacma nunosa (Phalera bucephala (L.) — po3max kpuia 50Mm.

Jlopocna TYCEeHMIl BiJ TEMHO- J0 YOPHO-KOPUYHEBOTO 3abapiieHHS. JloBkuHa
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aopocioi rycenuii 60mMm. Metenuku 3’ IBISAIOTHCSI TOYMHAIOYH 3 TPABHS 70 MOYATKY
JiTa. 3armligHeH] caMHUlll BIIKIAAAI0Th SHMISI TpynaMy HAa HUKHIM CTOPOHI JIMCTKIB
ny0a, muru, 6epe3n, OCUKHU, TOpoOUHHM, BIIbXH, OyKa, rpaba, KieHa, sBopa, SCEHs, a
Takok Ha Bcl (QpykToBi JepeBa. ['yceHHWIll HapoIKYyIOTbCSA Yy  YEpBHI
PO3IOBCIO/IKYIOTHCS TI0O BChOMY JIEPEB1 1 MOIAAIOTh JIUCTS, a TAKOXK Ha KIHIAX T1JI0K
KOTPHUX IIJIKOBUTO MO30aBJISIIOTh JIUCTKIB — Jy0a, JIUMH, 0epe3u, OCUKH, TOPOOHHH,
BUTbXH, Oyka, rpaba, KJIeHa, sBOpa, SCeHA Ta (PPYyKTOBHUX AepeB./[ns nsmbKyBaHHS
CIIyCKaIOThCS 3 IepeB B IPYHTI. JIsuteuku 3uMyroThes B IpyHTi [1,.18-30].

KoMaxu MIKITHUKY JIICOBUX MOPIJ € MPEAMETOM TEOPETUYHOTO 1 TPAKTUYHOTO
BUBYCHHS, IO 3HIMCHIOETHCA JUISI 3aXHCTy 30POBHUX JIICOBHX HACaKCHb.
BuxigHuMu maHMMH yMOBaMH JIIFOYOTO 3aXHMCTY JICOBUX HacaKeHb IMOBUHHI OyTH
KOHTPOJIb 1 TOIEPEHKEHHS] TPO MOXIMBUN CIajaX MacoBOTO PO3MHOXEHHS
K1 THUKIB JTICY.

Jlns TpoBeIleHHS 3aXUCHUX 3axO0J/iB HEOOXITHO IONEpPEAHHO BCTAHOBUTH
TOYHUN J1arHO3. JlWille TUIBKKA TMICAS TOYHOTO BU3HAYEHHS BUIY KOMaXu —
IIKITHUKA Ta HAHECEHOI IKOJW JICy, CTYIEHS BPa)XCHHs 1 MPOTHO3Y HeOe3NeKH

MO>KHa BUPIIIYBAaTH MUTAHHA [IPO HEOOX1IHICTh MPOBEAEHHS 3aX0/IIB Ta iX MacmTady
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Resume. In accordance with the “National Training Program”, there are
growing requirements for the quality of education in higher education institutions.
For successful professional training of highly qualified specialists in the new socio-
economic conditions, the student's personality, ability to make independent decisions
and their further implementation becomes paramount. Education becomes
personality-oriented. The main task of education in Ukraine at the present stage is to
meet the standards of highly developed countries and achieve results that will
demonstrate competitiveness in a single professional world space. Medical education
should provide high-quality training for health professionals, who are obliged not
only to master the specialty, but to master professional competencies, actively engage
in research and continuous self-improvement.

Key words: scientific circle, student, research work, education, dentistry.

Research work (R&D) of students is a component of professional training,

which involves teaching student’s methodology and research methods, as well as
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systematic participation in research activities, application of technologies and
creative skills to solve certain scientific problems. In Ukraine, R&D of students is
ensured by normative and legislative documents: the Law of Ukraine “On Scientific
and Scientific-Technical Activity” (2014) and the Law “On Higher Education”
(2021). According to the main provisions of the Law of Ukraine “On Higher
Education” an integral part of educational activities in higher education is scientific
activity, which is provided through the organic unity of educational content with the
program of scientific activity, creation of educational and methodical and scientific
literary products, as well as the participation of research and teaching staff in research
conducted in higher education.

One of the main factors in the training of highly qualified personnel, including
medical, is the involvement of talented students to participate in research work of
scientific schools, direct participation of students in basic research and more. The
research work of students is characterized by the unity of goals and directions of
educational and scientific work, close interaction of all forms and methods of
scientific work of students, which are implemented both in the educational process
and in extracurricular time. This ensures their participation in research throughout the
period of study at the higher education institution. Clear organization of research
work of students promotes in-depth mastering by students of separate educational
disciplines, realization of the individuality, formation of own judgments and critical
and estimative relation to certain statements, concepts, ideas, expands their
theoretical outlook and scientific erudition, develops initiative, ability to apply in his
practical work.

One of the most common types of research work of students is active
participation in the work of student research groups (SRG) and seminars for the first
year of study. Working in the SRG is an important and bright event of the student
years, it is a school of life, because first of all it is a school of teaching yourself
certain practical skills, as well as other students of what you have learned and know
how to do; secondly, it is a school of presentation of one's scientific work and skills;

thirdly, it is a school of perception, hardening and a kind of “survival” under the gaze
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of the lecture hall audience; fourthly, it is a school of skillful and successful self-
presentation, the so-called school of acting, in order to conquer the hall, to cause
admiration, sighs, smiles, respect.

The SRG is an association of students engaged in non-profit research. SRG —
one of the forms of scientific activity of students, aimed at expanding the scientific
potential and the formation of skills of research activities in students in their free time
or specially allotted time. The SRG is a voluntary organization of students who have
expressed a desire to master the skills of scientific research and successfully combine
such activities with learning.

An indisputable fact is the importance of the SRG in the education of student
youth, the formation of highly qualified specialists and, of course, in the training of
scientific personnel of higher education institutions and research laboratories and
centers. The student's scientific circle plays an extremely important role in the
formation of clinical thinking, practical skills and scientific activity of students. At
the Department of Surgical Dentistry and Maxillofacial Surgery of BSMU since 2007
there is a student scientific group under the leadership of Candidate of Medical
Sciences, Assistant Dronyk I.1. The composition of the circle during the 2020-2021
academic years numbered from 12 to 20 dental students. During the academic year,
meetings of the scientific circle of the department are held, the topics of the meetings
of the circle are closely intertwined with the scientific directions of teachers-
consultants of the department. The meeting of the circle is held twice a month with
reports and multimedia presentations, which discuss the results of work for the
relevant period, coordination of further work of the Student Scientific Society (SSS),
hearing of students' reports on the results of research. As patients are available,
students have the opportunity to assist in operations and be present at the
consultation. Students of the scientific society organize annual student scientific
conferences of the university, seminars, thematic "round tables". Student groups
regularly take part in university, national and international conferences. Which
ensures the expansion of international student relations, establishing contacts with

higher medical institutions of Ukraine.
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Introduction. In Ukraine, at this time there is an increase in the number of
premature babies. This will inevitably be reflected in the future by the growing
medical and social burden of chronic incurable diseases - malignant neoplasms, heart,
and respiratory failure, cerebrovascular and neurodegenerative diseases, pathology of
the musculoskeletal system, etc. In addition, a negative situation is emerging about
the health status of newborn children, which is complicated in our country by the
spread of HIV / AIDS and associated multidrug-resistant forms of tuberculosis, an
increase in the level of child disability. [1] According to the World Health
Organization, Ukraine ranks fifth in terms of the incidence of childhood cancers,
thousands of children are diagnosed with cancer every year. The most common
malignant disease is a blood cancer. Only 47% of children are cured, compared to
70% in the United States. Therefore, this indicates that one in two children with
cancer dies of cancer. All these conditions and diseases at the terminal stages lead to
various, extremely painful disorders and severe functional disorders in sick children,
and psychological trauma in their families.[2] The growing need for solving a

complex set of physical, psychosocial, and spiritual problems of terminally ill
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children and their family members has become a new challenge for the health care
system of Ukraine and an impetus for the development of palliative care institutions.

Main part. According to experts from the Association for Palliative and
Hospice Care, at least 100 thousand children, as well as 1.5 million members of their
families, need palliative care every year. This puts the importance of developing this
area on a par with the most urgent and significant medical and social problems of our
society

According to the World Health Organization, palliative care is an approach that
helps to improve the quality of life of patients and their families facing a terminal
iliness by preventing and alleviating suffering through early detection, careful
assessment, and treatment of pain and other physical symptoms, and psychosocial
and spiritual support. [2]The task of palliative care is to alleviate the symptoms of a
serious illness, first of all :

- adequate pain relief

- psychological support for the patient and his relatives who care for him

- to help treat death as a natural stage of a person’s life

- to satisfy the spiritual needs of the patient and his relatives

- to solve social and legal, ethical issues that arise in connection with a serious
ilIness and the approaching death of a person.

Serving incurable patients has its characteristics and requires medical
personnel to have specialized knowledge in various fields of clinical medicine,
psychology, pharmacology, as well as skills in communicating with the patient and
his loved ones. It is also important to be able to counteract and overcome the
consequences of professional burnout.

In Ukraine, palliative care as an approach began to develop in the late 90s of
the XX century. In those days, the first Ukrainian hospices were opened - in 1996. In
Lviv, in 1997. - in Ivano-Frankovsk and Kharkov. Until now, these hospices remain
the leading institutions for the provision of inpatient and outpatient palliative care to
the population in our country.[3]

According to the Ministry of Health, 17,000 children need palliative care
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throughout Ukraine. At the same time, according to UNICEF calculations, their
number is much higher and exceeds 50 thousand children.

Such a discrepancy in statistical data, according to many experts in this field,
indicates insufficient attention on the part of the state to the problems of terminally ill
children, who, like other citizens, have the right to provide qualified and affordable
medical care. Despite such a significant number of incurable little patients, now in
Ukraine, there is only emmr children's hospices. The first hospice was opened in
Ivano-Frankivsk. In 2017, a children's hospice was opened in Kharkov, where 20
children with their parents can stay. In addition, there is still no system for providing
comprehensive psychological and social support for young patients who have been
diagnosed with a fatal diagnosis, as well as their families. [4] Given the significant
developments in recent years, most scientists and international experts agree that
palliative care should be provided from the moment a diagnosis of an incurable
disease is established.

It is clear that a complex set of problems arises when a child with a fatal the
disease appears in the family. According to international experts, such a patient, as a
rule, is surrounded by 10-12 conditionally healthy full-fledged members of society,
who, as a result, have varying degrees of severity of psychological traumatization.
This is manifested in the appearance of a feeling of guilt in front of the patient,
sometimes aggression towards medical workers, depression, suicidal thoughts from a
feeling of fear and doom to loneliness, and the threat of losing a family. At the same
time, in most cases, the burden of day-to-day care of a sick child falls on the
shoulders of the patient's relatives and relatives. Relatives should provide him with
personal hygiene (washing, changing clothes, assistance in fulfilling physiological
needs, and feeding). This is accompanied by sufficient physical activity (lifting,
rotation, etc.)[5] According to WHO, caring for seriously ill children is work without
pay and support, which can adversely affect health (after the death of sick children,
the morbidity and mortality of their loved one's increases to 40%).

Taking into account the above facts, it becomes necessary to create a

multidisciplinary team consisting of medical workers, social workers, psychologists,
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clergymen, and volunteers. Thus, the organization of palliative care for children has
its own characteristics. Effective palliative care requires a multidisciplinary approach
that includes family members of the young patient, general practitioners,
pediatricians, and specialized medical and non-medical care specialists to provide and
coordinate high-quality services in solving medical and other problems.

Services should include:

- providing palliative care as early as possible during the progression of the
disease, along with various forms of basic treatment such as radiation or
chemotherapy that prolong the life

- medical care for pediatric palliative care specialists and general practitioners

- 24/7 nursing care

- social support

- education, play, and leisure activities;

- emotional support during illness for both the patient,

and his relatives and during the period of mourning.

The professionals involved in the care must recognize and reduce the physical
and psychosocial suffering of the child. [6]

Conclusions. In Ukraine, at present, the system of palliative care for children
is far from perfect: care is provided in hospitals by staff who usually do not have
enough qualifications and conditions to provide palliative care. The system of
providing psychological and social support to young patients and their relatives has
not been established. The issue of pharmacological pain relief for such children also
needs to be resolved.

Therefore, it is necessary to raise the level of knowledge of doctors and other
health workers about the peculiarities of working with terminally ill children and
their family members, to create multidisciplinary teams of specialists to provide
palliative care in medical institutions throughout the country.
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OTOPTYHICTUYHUMHU OAKTEPISIMU, MIABUIIYETHCSI a0COJIIOTHA KUIBKICTh JICHKOIMTIB Y
2,06 pasu, 3HIWXKYETHCS BITHOCHA KUTBKiCTh 3araibHoro myiny TCD3" nim¢onutis Ha
31,73%, a TCDA4*- nimdorutie — Ha 44,30%. [IpoBigHMMH TOKa3HUKAMHU Y
J1arHOCTHIIl CTaHy KJIITHHHOI JIJAHKM CUCTEMHOIO IMYHITETY Y YOJIOBIKIB, XBOPUX Ha
iH(peKIiiHO-3anaabHl  MPOLECH CEYOBUBIIHMX IUIAXIB 33  KaJIbKYJbO3HOIO
mie€JoHePPUTY, € JTEHUKOIUTO3, BIIHOCHA KUTHKICTH JIIM(OIIMTIB, BITHOCHA KUIbKICThH
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TCD3"-nimporwmri, TCD4™- 1 TCD8'-nmimpouutiB, a TakoX 3HAYCHHS
PETYIATOPHOTO 1HAEKCY Ta IMyHOJIOTIYHOTO KOE(IIIEHTY.
Karw4oBi ciaoBa: iHdekIiliHO-3ananbHI MPOIECH CEUOBUBIIHUX IIUISXIB,

KaJIbKYJIbO3HUMN M1€TOHEDPUT, KIIITUHHUMA IMYHITET.

IMmyHHa cucTema JIIOAMHU MPECTaBICHA K LIEHTPATbHUMU (TUMYC 1 KICTKOBHIMA
MO30K), TaK 1 nepupepuuHIMU OpraHamu (ceyie3iHka, perioHapHi JiM(paTuyHi By37H,
nepudepruyHa KpoB, JJiMGOiHI CKYITUCHHS, acOLIMOBaH1 13 CIU30BUMH 000JOHKAMH,
Ta 1HIOl), SKI  CKJIAaJalTh  JIMPOIAHY  TKAHMHY 1  HUPKYJIIOIOUYUMH
IMyHOKOMMETEHTHUMH KiiTuHamu [1, €. 275]. Ilyn iMyHOUMTIB CKJIaJa€Thcs 13
(baroMTyOUMX, aHTUTEHITPE3CHTYIOYMX Ta IMyHOKOMITETEHTHUX JiMpouuTiB. Bei 111
KIITUHU (QOPMYIOTHCS 13 €IMHOTO TOMNEPEAHUKA — TOJIMOTEHTHOI TeMOIMOETUYHOT
CTOBOYpPOBOi KJIITHHH, IO 3HAXOAUTHCS Yy KICTKOBOMY MO3KY. 3aJIe)KHO BiJl
TU(GEpEeHIIIOIYNX CTUMYIIB 13 Hel (OpPMYIOThCS TPaHyJIONUTH (HEHTpOQLIbHI,
€03uHOQIbHI 1 0a3oduibHi), MOHouUTU/Makpodaru, T-, B- ta O- mmdouury,
TPOMOOIIUTH.

3axUcTt Opra”i3My JIIOAMHM BlJI TATOT€HHUX Ta  OMNOPTYHICTUYHUX
MIKpOOPTraHi3MiB (PIOTeHETHYHO C(POPMOBAHUH 1 MPECTABICHUN €JUHUM CKJIATHUM
YiTKO (DYHKITIOHI3YFOUUM KOMIUICKCOM, SIKHI JIi€ TTOSTAITHO 3aJIe)KHO BiJ 1HTEPBEHIIIT
natoreHHa [2, C. 5]. Bin Bkimouae B ceOe (akTopu 1 MeXaHi3MU NPHUPOAHOI
(BpOIKEHOT) PE3UCTEHTHOCTI, sIKI (YHKIIIOHYIOTH TIOCTIHHO, ajie HailBuIa ix
e()eKTUBHICTh MPUIIAJIA€ HA MEPIIl YOTUPU T'OAUHHU B3a€MOJII MIKpoOa 3 OpraHizMoM
JIOIWHM (3aXUCT 1 HecnenuiuHe po3Mi3HaHHs). YTIPOI0BK IbOTO Yacy Bi1I0YBAa€ThCS
HecnenuidHe po3mi3HaHHS MikpoopraHizmy 3a gornomororo T0ll-like pernenropis
IMyYHOKOMIIETEHTHUX KJITUH 13 cHeIU(pIYHUMU TMOBEPXHEBUMH MOJIEKYJaMU
oaktepiit (MAMP-microbes-associated molecular pattern), mo e miacraBoro 10
dbopMyBaHHS 1 PO3BUTKY MPOTATOM mepuiux 96 TOnWH paHHBOI 1HIYIEOETHHOT
BiANMOBil. @akTopu 1 MeEXaHI3MH MPUPOJHBOT PE3UCTEHTHOCTI Ta PAHHBOI
iHayne0ensHo1  BiAMOBiAI  QopMyrOTh  HecmenmudidHli  JOIMYHHI  MEXaHI3MHU

PE3UCTEHTHOCTI, SIK1 KpIM 3aXMCHOI (PYHKIIT MiITOTOBIIIOIOTH TPYHT ISl OpPMYBaHHS
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aJanTUBHOI cnenugiyHoi HaWOLIbl e(eKTUBHOI IMYyHHOI BIAMOBIII, SIKa YMOBHO
MoJIiJIeHa IIOHAMMEHIe Ha YOTHPU TUMHU: KIITHHHY, TYMOpajbHY, IMyHOJOTIUHY
nam’Th, IMyHOJIOT1YHY TOJIEPAHTHICTb.

[IpoBimHUM MEXaH3MOM VY PO3BUTKY KIITUHHOI I1MYHHOI BIANOBIOl €
dbopmyBanHs  momyssamii  antureHcrnenupiuaux — Thl-xemmepis  TCD4"  rta
aHTUreHcnenudpiyaux nurotokcnunux TCD8'- mimdonurie [3, €. 40]. Ilpum
dbopmyBanHi oyl UTOTOKCHIHUX TCD8 -1iM(OIKTIB aHTUTeHIIPE3UHTYIOUYOIO
KJIITHHOIO SBJSIETBCSA 4Yallle BChOTO JICHAPUTHA KIITHHA, siKa npezactabise Thl
MIKpOOHI KJIITUHA B KOMIUIEKCI 3 AHTUI€HHUMHU JAETEPMIHAHTAMH TOJOBHOIO
KoMIuiekey ricrocymictHocTi | kmacy (HLA). YTBopeHuii KoMIUieKe CTaOuIi3yeThCs
B3a€MOJIEI0 JIEKUIBKOX KOCTUMYJIIOIOUMX MOJIEKyN. Pe3ynbTaTtoM Takoi B3aeMomii
npoxoauTh aktuBariss TCD8'-nmiM@onuTiB 3 MOSBOIO Ha IX MOBEPXHI perienTopa s
IL-2, mig BINIMBOM OCTAHHBOTO MPOXOJHMTH Mpojideparis MUTOTOKCHIHUX
miMQOUUTIB 1 CyTTe€BE 30UIBIIEHHS I1X KUIBKOCTI B OpraHi3Mi 1 pO3rOpTAETHCS
€()EeKTUBHICTh KJIITUHHOI IMYHHOI BIAMOBI/I].

['0yI0BHOIO (YHKIIIOHATBHOI 3a1aucto HUTOMITHYHUX TCD8*-mimdoruTie y
npoTUiH(EKiHHOMY  3aXHMCTI €  3HHUIIEHHS  KIITUH, 110  1H(}IKOBaHi
yJIbTparapasuTaMy, TOOTO BHYTPIIIHbOKIITUHHAMUA MIKpPOOpPraHi3MaMu, TaKUMHU SIK
BIpyCH, XJaMifli, MIKOIUIa3MH, MikoOakTepii, pukercii Tompo. IcHye 2 mnuisxu
00poThOM 3 yibTpamnapa3uTamM (BHYTPIIIHbOKIITHHHUMH MikpoOamu). Ilepmmii
[IIAX- [I€ 3HUMICHHS 1H()IKOBAaHUX IUMHU MiKpoOaMH KIiThH aktuBoBanumu TCD8™-
miMdourTaMy, HACIIIKOM 4YOr0 € TMPU3yNUHKA PO3BUTKY 30yAHHMKA 1 Horo
TIOIIMPEHHS B OpTraHi3Mi, a Takox aktupailis Makpodaris Thl-mimpomuris (TCD4Y)
HACJIJIKOM YOro HacTae 3arudenb 30yJHHKA 3aXBOPIOBaHHS y (harosyizocomi. Takum
YUHOM (POPMYBaHHS KJIITMHHOI IMYHHOI BIJIOBIZI B OpraHi3Mi XBOPUX € MOTYXHUM
3aXUCHUM (aKTOPOM SIK OaKTepiaibHUX, TaK 1 BIPYCHUX Ta 1HMMX iHbekmii [4, C.
69].

ToMy, Ha Ham MOTMsAA, camMe MOCHIHKCHHS KIITHHHOI JIAHKM CHUCTEMHOTO
IMYHITETY Yy YOJIOBIKIB, XBOpUX Ha IH(EKIIHHO-3aMalIbHI MPOIECH CEYOBHUBITHUX

IUISIX1B, OOYMOBJIEHUX ONOPTYHICTUYHUMHU OaKTEpIsIMU € Ba)JIMBOIO, HEOOXIIHOIO,
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aKTyaJIbHOIO Ta JAOLLUIBHOIO 33Ja4ei0, Pe3yJIbTaTH SKOi JOMOMOXYTh OUTBII I€TalbHO
BCTAHOBUTH I[IaTOT€HE3 1 BHU3HAYUTH TAKTHKy MATOTEHETHYHOTO JIIKYBaHHS,
JIarHOCTHKY 1 IPOrHO3Y 3axBoproBaHH [5, €. 35; 6, . 22; 7, ¢.101].

MeTo10 HaIOr0 AOCTiIzKeHHsI OyJIO BUBUMTH KIIFOYOB1 MOKA3HUKH KIITUHHOT
JIAaHKU CUCTEMHOTO IMYHITETY Y YOJIOBIKIB, XBOPUX Ha 1H(EKIIHHO-3anaabH1 MPOIecH
CEYOBUBIIHMX IUIAXIB, OOYMOBJIEHMX OINOPTYHICTUYHUMHU MIKpOOpraHi3MaMH
(E.coli, K.pneumoniae, P. mirabilis, E. cloaceae, S. marcescens, E. faecalis, S.
saprophyticus), 3a po3BHTKY KaJbKyJIbO3HOIO IIEJIOHSHPHUTY.

Marepiaau i merogu gocaimxenHsi. KiiHiko-mabopaTopHe 0OCTEKEHHA 13
3Iy4EHHSM CYyYaCHUX 1HCTPYMEHTAJIbHUX JOCHIIIKEHBb MpoBeaeHO y 30 YOJIOBIKIB
BikoM Bix 31 g0 65 pokiB (cepenniii Bik 48,81+4,27pp), xBopux Ha 1H(OEKIIHHO-
3aMajibHl  MPOIECHM CEYOBHUBIAHMX ULUISIXIB, OOYMOBJIEHHX OIOPTYHICTHYHUMU
oakrepismu (E.coli, K pneumoniae, P. mirabilis, E. cloaceae, S. marcescens, E.
faecalis, S. saprophyticus), 3a kambkynbo3HOTO Tienonedpury. s BCTaHOBJICHHS
1H(QOPMATUBHOCTI 3MIH IOKA3HUKIB, LI0 XapaKTEPU3YIOTh CTaH KIITUHHOI JaHKU
CUCTEMHOIO 1IMYHITETY, BH3HayalM CTYIIHb MOPYUIEHb LHMX IIOKa3HUKIB. 3a
HAasIBHOCTI IMYHHOI HEJJOCTATHOCTI NMOKAa3HUK OyB HEraTUBHUM YHMCJIOM 31 3HAKOM «-»,
3HAUCHHS MOKa3HUKA 31 3HAKOM «+» CIIPUHMAJOCh AK MiABUIICHHS (QYHKIIT IMyHHOT
cucTeMH. 3HAUCHHS pe3yJIbTaTy, 110 3HAXOAWI0Ch y Mexkax 1-33%, Bignmosigamo |
CTYTICHIO IMYHOJIOTIYHUX po3naniB, 34-66,70% - Il crynento, 6inbme 66,70% - 111
CTYTICHIO IMyHOJIOTIYHUX PO3JIAIiB.

JI71s1 KOMIUIEKCHOI OL[IHKM MOPYLIEHb KJIITUHHOI JIJAHKU CUCTEMHOTO IMYHITETY
y YOJIOBIKIB, XBOPUX Ha IH(EKUIHHO-3aMalbHI MPOLECH CEYOBUBIJHUX LUISIXIB 3a
KaJIbKYJTLO3HOTO Mi€TOHEDPUTY, BU3HAYABCA KOEQIIIEHT IIarHOCTUYHOI I[IHHOCTI,
AKUW JI03BOJIIE 3 BpaxyBaHHSAM CEpEAHIX BEIWYMH MapaMeTpiB Ta ix auchepcii
B1/110paTH MOKA3HUKH, 10 BIAPI3HAIOTHCS BiJl HOPMH Y HAHOUIBIIIOMY CTYTIEHI.

3a 10moMoror Koe(ilieHTy 1arHOCTUYHOI I[IHHOCTI BHUSIBIISUIM KIIFOUOBI
napamMeTpy TNOpYIIeHb KIITUHHOI IMYHHOI BIAMOBIAlL, $KI PEKOMEHIOBaH1 [0
00OB’SI3KOBOTO  JIOCHI/DKEHHS 32 PO3BUTKY 1H(DEKIIHHO-3aMallbHUX TMPOIIECIB

CEYOBUBIIHUX IIUIAXIB.
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BusnadyenHs abCcom0THOT 1 BimHOCHOT KijbKicTi T-mimdonutis (TCD3*, TCD4*
i TCD8") mpoBoaniIn METOIOM HEMPsIMOI iMyHO(IIIOOPECUICHINIT 3 BUKOPUCTAHHIM
HmaHesll MOHOKIOHAJIBHUX aHTUTLI cTocoBHO penentopie CD3*, CD4*, (CD8",
BUPOOJICHUX HAYKOBO-BUPOOHMUMM IieHTpoM «Meabuocnektp» (P®., Mocksa).
AOCOIIOTHY 1 BITHOCHY KUJIBKICTh JIGMKOITUTIB, JIIM(OIIUTIB, MOHOIIUTIB/MaKkpodaris
BH3HAYAJIM HA aBTOMAaTUYHOMY T'€MaToJIOTIYHOMY aHajizartopi cepii « HBy.

Onepkani pe3ynbTaTH Oydu OIpalbOBaHI CTATHCTUYHO 3a JOMOMOIOK I—
kputepito Student 3 BupaxoByBaHHsAM cepeAHiX BeiaumunH (M) Ta  OIIHKOIO
BIpOTIMHOCTI BimXwieHb (+M). 3MiHM BBaxamucs goctoBipaumu 3a p<0,05.
CraTucTHUHI PO3PaxXyHKHM BUKOHYBAJIHCA 3a JOMOMOTOI0 EJIEKTPOHHHX TaOJHUIb
Excel ot Microsoft Office.

Opnep:xani pesyabraT Ta iX 00roBopeHHsi. OCHOBHUM Ipu (OPMYBaHHI
KJIITHHHOT IMYHHOI BiZMOBI € (hOpMyBaHHS MOMYJIAIiN aHTUreHcnenudivaux Thl-
xennepiB CD4" ta antureHcnenudpivyaux mutomtndaux TCD8' nmimdornwmris. [Ipu
dbopmyBanHi omyssmii muTomiTHaHUX (TCD8™ nmiMdoruTiB) BaxJIMBEe 3HAYCHHS Ma€e
inTepnerikin — 2(IL-2) sxoro cuHTe3ye 1 cekperye crtumysboBaHi Thl- CD4*
nimpouut. Ilig BIIIMBOM IBOTr0 LHUTOKIHY MPOXOAUTH Mpodidepaiis HUTOIITUYHUX
T-mimpoumTiB 1 cyTTeBe 30UIBIIEHHS I1X KUIBKOCTI. [0JIOBHOIO (PYHKIIIEIO
aHTUreHakTHuBOBaHMX 1CD8'-nmiMmponmTiB y npoTHiHGEKIIHHOMY 3aXHCTI €
3HMILEHHS KJIITHH , 1H()IKOBAaHUX BHYTPIIIHBOKIITUHHUMU 30yIHUKaMHU (BIpyCaMmH,
XJIaM1JIisIMH, MIKOILJIa3MaMH, MIKOOAKTEpIIMH Ta 1HITUMU MIKpoOaMu), OHKOTEHHUX
KJIITHH.

[loka3aHo, 10O Yy 4YOJIOBIKIB, XBOPMX Ha 1H(QEKIiHI-3amajbHl MPOLECU
CEUOBMBIJHUX  UUIAXIB 32  KaJbKyJbO3HOTO  Mi€JOHEPpPUTY  OOYMOBIIEHI
onopryHnictuanumu Oakrepismu (E. coli, K. pneumoniae, P. mirabilis, E. cloaceae, S.
marcescens, E. faecalis, S. saprophyticus), nacrae miasuiienns adcomortol (y 2,49
pasu) Ta BigHOCHOI (Ha 52,69%) KimbKOCTI JIMQOIMTIB y TepudepuyHiii KpOBi,
3HIDKY€EThCS BigHOCHA KitbKicTh TCD3" mimdonutie Ha 31,73% 3a miaBHIIEHOT
a0COMIOTHOT KUIBKOCTI MUX KMTHH Ha 56,77% y mepudepuuniii xkposi. IlomiOHa

CUTyallisl CTBOPIOEThc 13 cyonomyisiero TCD4"  nmimdponuriB — (XenmepHa
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cyomomysiisi). 3a miaBUIIEHHS a0comoTHOT Kigbkocti TCD4" Ha 45,56%
3MCHIIYEThCS BITHOCHA KIIBKICTh KIITHH I1i€i  cyOmomymsmii Ha 44,30%.
[TinBumenHs abCoOMOTHOT KUTBKOCTI T-XemmepiB MOXIMBO MIPUITYCTUTH, IO TIPOIIECH
po3mi3HaHHS OaKTepiaJlbHUX AHTUTEHIB HE MopylieHi. OCHOBHUMHU KIITHHAMH Y
KIITHHHIA IMYHHIH BIAMOBIAI € aHTUreHCenudiuHo akTHBOBaHa monyJwsiiis TCD8"
mimdoruTiB, sfka Oepe  y4acTb Yy  3HHUIIEHHI  1H(IKOBAaHUX  KJIITHH
BHYTPIITHBOKJIITUHHUMHU TATOT€HAMM, HACHIJKOM YOr0 € 3YyIMHHKAa PO3BUTKY
30yaHMKA 1 HOro MOUIUPEHHS B OpraHi3mi xBoporo. AOcostorHa Kinbkict TCD8?
TiMQOIUTIB TPOSIBIsiE TEHIACHI0 A0 miaBuiieHHs (Ha 32,73%, P>0,05) , ane
BIJIHOCHA KUIBKICTh MOHWXeHa Ha 56,25%, 10 € CBIIYEHHSM pO3BUTKY IpU
OakTepianbHIN 1H(EKIII MepeBaXXHO TyMopaiabHOi IMyHHOI Biamosimi. KiithHHa
IMyHHa BIANOBiAb 3a OakTepianbHOi 1H(MEKIi pO3BUBAETHCS C€Ia00. A 3HAYEHHS
IMYHOPETYJISITOPHOTO  1HACKCY HE 3acBII4y€e Mpo IMyHOIEMIIUTHUI CTaH, BIH Mae
TEHJICHIIi10 J10 miaBuIeHHs Ha 7,91% (P>0,05).

CryniHp MOpyLIEHb KIITUHHOI IMyHHOI BIAINOBIJI 3aJ€KHUTh BlJl MOKAa3HHUKA.
BukopucranHs 1MX MOKa3HUKIB ISl J1arHOCTUKHU 1H(MEKIIHHO-3aNadIbHUX MPOIIECIB
CEYOBMBIJHUX MLUISXIB 32 KaJbKyJIbO3HOTO MI€JOHE(PUTY CI1J BCTaHOBUTHU
JIarHOCTUYHY IIHHICTh 3MIH CTYIEHS MOPYIICHb KJIITUHHOT IMyHHOI BIAMOBIII.

[TokazaHo, 110 3MIHM IMYHOJIOTIYHMX IOKAa3HUKIB 3a 1H(EKIIHHO-3amalbHUX
MPOLIECIB CEYOBUBIJHUX IUIAXIB 3a KAJIbKYJIbO3HOI'O MIEJOHEPPUTY MAIOTh PI3HHMA
pIBEHBb J11IarHOCTUYHOI IIHHOCTI. HaWBuiui piBeHb MIarHOCTMYHOI I[IHHOCTI Mae
a0COJIFOTHA KUIBKICTh JIEHKOLMTIB (KOe(DIIIEHT M1arHOCTUYHOI IIHHOCTI 1,9440,47
y.0. ) caMMil HU3bKUM MOKA3HUK y BUSBJICHI 3MiH a0COMIOTHOI KITBKOCTI MOHOIIUTIB
(0,05+0,01 y.o.). Cepenne 3HaueHHS KOe(DIIIEHTY MIarHOCTUYHOI I[IHHOCTI CKJIa/iae
0,71 y.o. Buie cepeqHbOro 3HaYCHHS MaOTh KOC(IIIEHTH J1arHOCTUYHOI IIHHOCTI
HACTyMHI TOKAa3HUKHW: a0OCONIOTHA KIJTBKICTh JIEHKOUMWTIB (JICHKOIIMTO3) BHIIE
cepenHix y 2,73 pasu, BiAHOCHA KigbKicTh JiMdorurieB — Ha 32,39%, TCD3*
aimdonuTiB Ha 16,90%, TCD4" nimdpouutiB —y 2,21 pa3u, TCD8" nimdouutiB — Ha
12,68%, imyHOperynsTopauii iHaekc — Ha 45, 07%, iIMyHOJOTIYHUN KOE(IIIEHT — HA

71,83%. IlepepaxoBaHi Bullle KO€(IMIEHTH JIarHOCTUYHOI I[IHHOCTI MOXYTh
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BUKOPUCTOBYBaTHCSI  MpU  JAlarHOCTHILI  1H(EKIIHO-3amaJbHUX  Ipolecax
CEUYOBUBITHUX NUISIXIB O0YMOBIECHUX OMOPTYHICTUYHUMH OAaKTEpIsSIMHU, y YOJIOBIKIB, a
TaKOX iX PeKOMEHJ0BAHO BUKOPUCTOBYBATH MPU NMPU3HAYEHH]1 IMyHOTPOMHOI Tepartii
OCHOBHOT'O 3aXBOPIOBaHHSA. B mepiny depry 1me CTOCYEThCS aOCOFOTHOI KUTBKOCTI
JCHKOIMTIB, BiIHOCHOI KimbkocTi TCD4"  mimdouutie (aedinur Ha 44,30%),
iMyHoJIoT1uHUN KoediieHT (nediuut Ha 34, 09%), iIMyHOperyIsTOpHUN 1HACKC (Mae
TEHJICHITIIO JI0 HiaBHIICeHHS Ha 7,91%).

BucHoBku:

1.V d4osnoBikiB, XBOpUX Ha 1H(EKIIHHO-3amadbHl MPOLECH CEYOBUBIIHUX
IUISXIB 32 KaJbKyJbO3HOIO MIETOHEPPUTY, OOYMOBIEHHX OMNOPTYHICTUYHUMH
OakTepisiMH, MiABUIIYETHCS a0COTIOTHA KIJIBKICTh JEHKOIUTIB y 2,06 pa3u, BITHOCHA
KUTBKICTh JIM(pOUUTIB — Ha 52, 69%, Takok MNOHUKYEThCS BIJIHOCHA KIJIBKICTh
saranpHOrO mysty TCD3" nimdorwmriB Ha 31,73%, TCD4"- nimdponutis — Ha 44,30%,
TCD8"- nimdoruriB — Ha 56,25%; QOpMyeETbCS TEHACHISA 10 MOHMKCHHS
iMyHoJIoT1yHOTO KOoediiieHTy Ha 13,64% Ta 10 MiABUIIEHHS IMYHOPETYJISTOPHOIO
iHaekcy Ha 7,91%.

2. [IpoBimHMMH TIOKa3HUKaMU Yy MJIaTHOCTHIN CTaHy KIITHHHOI JIaHKK
CUCTEMHOTO IMYHITETY Y 4YOJIOBIKIB, XBOPHUX Ha 1H(EKIINHO-3anaJbHI MPOIECH
CEYOBHBIJHUX IIJISAXIB 32 KAJTbKYJIHLO3HOTO MIETOHEPPUTY, € JeHKOIUTO3 (a0COMI0THA
KUTBKICTh JICHKOIIMTIB), BIAHOCHA KiJIBKICTh JIIM(OLHUTIB, BiqHOCHA KiabKicTh TCD3”
- mimponuti, TCD4*- i TCD8" nimdouunTiB, 3HAYCHHS PETyIATOPHOTO IHICKCY Ta

IMYHOJIOTIYHOTO KOE(ILIIEHTY.
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Abstract Endophytes are microorganisms (bacteria, fungi, viruses, and algae)
living in plant tissues and are an important part of the plant micro-ecosystem. During
the evolution, endophytes living in plants have established a special relationship with
each other, on which the metabolic products of microorganisms can depend and then
on the quality parameters of medicines. In a detailed study of microorganisms,
bioactive products that have been active in anti-cancer applications have been
isolated. The article will consider the most commonly used compounds in production,

Keywords: endophytes; anticancer drugs; oncology; biologically active

compounds; biological activity; endophytic fungi.

Introduction The problem of cancer in the population has earned special
attention in the scientific community. Cancer is a general term that includes a wide
range of diseases of human organs and systems. A synonymic row for this illness is

also neoplasms or malignant tumours. The fundamental difference between malignant

60



tumours from benign — the presence of uncontrolled fission cells. Mutated cells can
metastasize to other organs and can also invade neighbouring tissues.

According to the WHO in 2020, cancer caused death for about 10 million
people. According to statistics, the most common causes of death were:

- Lung cancer (1.8 million deaths);

- Colorectal and rectal cancer (935,000 deaths);

- Liver cancer (830,000 deaths);

- Gastric cancer (769,000 deaths);

- Breast cancer (685,000 deaths). [1]

In this regard, scientists from all over the world are developing new drugs and
methods to treat cancer. When studying endophytes, it was found out that their
metabolites can exert antitumor activity. Thus, the theoretical possibility of using
cytotoxic compounds in the development of new antitumor drugs was discovered.

Besides anticancer agents, microorganisms can produce a wide range of
biologically active compounds that can be used in medicine, such as anti-
inflammatory agents, antimicrobials, antiparasitic agents, immune suppressors,
enzymes, and also, have neuroprotective, antioxidant, and insulin-mimetic properties.
[2, p. 751]

This paper describes frequently used compounds. Methods of work include
description and synthesis. The main part of endophytes are microorganisms (most
often they are bacteria or fungi, algae and viruses are also found) that colonize fully
or partially healthy internal tissues without causing harm to the host plant.
Endophytes occupy an important place in the plant micro-ecosystems. To date, they
have been found ubiquitously in all previously studied plant species. [3, p. 420]

Symbiont bacteria that live in the nitrogen-fixing nodules of plants have been
known for decades, but most known microorganisms have only recently been
discovered. Invisible because they do not cause disease symptoms, they are in fact
ubiquitous; they can be found on almost every plant species studied to date. At first,
they were thought to be fungi and/or pathogenic bacteria hidden in the plant, causing

no visible harm but also no benefit to the plant. Then, in the early 2000s, a great deal
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of scientific evidence showed that these endophytes help improve plant growth and
health (including crops) and growth plant biomass, in particular by making them
more resistant to disease. Thus, microbial endophytism is now considered the general
rule for plants.[4, p. 293]

In studying the mutual relationships of plants with endophytes, most scientists
support the idea that such associations are commensalism. [5, p. 750] Most of the
endophyte representatives contribute to the growth of their host, produce nutrients
that improve survival rates under stress conditions, for example during drought or
excessive soil salinization. Also, the presence of endophytic microorganisms in plants
contributes to the reduction of biotic stress, increases resistance to insects, herbivores,
and various pathogens. [6, p. 2955]

As the group of microorganisms is very extensive in its diversity of
representatives (bacteria, fungi, algae, and viruses), there are two approaches to
classification.

1.Clavicipitaceae: endophytes colonising grasses.

Non-claviciphytaceae: endophytes colonising non-vascular plants, ferns,
conifers and angiosperms.

Type 1: growth plant biomass, confer drought tolerance and produce secondary
metabolites that are toxic to predators.

Type 2: increment plant biomass, produce secondary metabolites that provide
protection against pathogenic fungi and confer resistance to biotic or abiotic stress
conditions.

Type 3: Inhibit pathogen growth and produce secondary metabolites that are
toxic to predators. [7]

2. The second classification is based on general information about
microorganisms. They are divided into:

[1- Systemic endophytes live in a symbiotic relationship with a single host
throughout their life cycle. Such microorganisms do not cause harm to their host

plant.
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[1- Non-systemic endophytes directly depend on the environment and can
change their diversity and concentration depending on the conditions at the site of
distribution. In resource-limited stress situations, non-systemic microorganisms can
be pathogenic to their hosts.

Microorganisms produce a wide range of compounds that use as leading
substances in the development of new drugs. Over time, the bio-prospecting of useful
secondary metabolites of microorganisms that have beneficial properties has become
increasingly important.

During the research, it was found that endophytic fungi handle the production
of secondary metabolites, and not as the early plant was thought. [8, p. 319]
Metabolites mainly contain terpenes, alkaloids, polyketides, steroids, isocoumarins,
quinones, esters, [9, p. 1118] exopolysaccharides [10], etc.

One of the most famous discoveries among endophytes is the fungus
Taxomyces andreanae, whose host plant is the Pacific yew, Taxus brevifolia. This
discovery is important because T. andreanae secretes paclitaxel (Taxol) (Fig.1) which

Is important for cancer treatment. [11, p. 1040]

Fig. 1. Image of the chemical structure of paclitaxel

In several subsequent studies, axol, and similar compounds were isolated
from other microorganisms. Other endophytes that can reproduce taxol may
include:

[1- Aspegillus aculeatinus;
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[1- Grammothele lineata;

[1- Alternaria brassicicola;

[1- Acremonium;

[1- Fusarium spp;

[1- Colletotrichum.

In addition, it is possible to produce biologically active substances from
endophytic fungi, which will exhibit anticancer activity and by chemical
characteristics will belong to the group of taxols: Alternaria alternata, Pestalotiopsis
microspore, Pithomyces sp, Periconia sp, Monochaetia sp., Chaetomella raphigera,
Botryodiplodia theobromae, Seimatoantlerium nepalense, Pestalotiopsis terminaliae,
Phyllosticta spinarum and Bartalinia robillardoides.

The popularity of paclitaxel is mainly because of the uniqueness of its action
compared to other drugs.[12]

Its action is aimed at preventing the multiplication of mutated cells, thereby
reducing the spread and growth of cancer cells. The demand for taxol is growing,
because of this, it is necessary to search for new sources for its production.[13, p.
492] One of the fundamental problems scientists face in their search is its low
prevalence, on top of which the plants with the required microorganisms are
considered ‘"rare”, which makes their mass involvement in production
problematic.[14, p. 8568]

One way out of the emerging situation is the cultivation of endophytic
fungi in laboratories. Among the potentially applicable endophytes in
production, the mass of the product varies:

[1- Grammothele lineate produces 382.2 pg/L;

[1- Alternaria brassicicola 140.8 pg/l;

[1- Acremonium, Colletotrichum and Fusarium spp. Can produce 116.19 pg/l;

[1- If a higher yield of 560 pg/l is required, a mutant strain of A. aculeatinus
can be used.

Therefore the use of such microorganisms in production represents a cheaper

and more affordable alternative to the widespread production of anticancer agents.
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[15, p. 523] Use as anti-cancer agents have been approved by the Food and Drug
Administration (FDA), and use has also been approved to treat advanced lung cancer,
breast cancer, and refractory ovarian cancer.In addition to paclitaxel, it is possible to
use the alkaloid "chaetoglobosin U™ (Fig. 2.), which is derived from the fungus

Chaetomium globosum.

Fig. 2. Depiction of the chemical structure of chaetoglobosin U
This fung can be obtained from the stem of Imperata cylindrica. Camptotetin is
also an alkaloid with anti-cancer properties.[16, p. 315] Originally, this biologically

active substance was isolated from the wood of Camptotheca acuteus in China.[17]
(Fig. 3.)

Fig. 3. Depiction of the chemical structure of camptotetin
Swainsonine, although a toxic component of plants that can cause nervous

system disorders, has good anti-cancer activity. [18, p. 3][19](Fig. 4.)

65



Fig. 4. Depiction of the chemical structure of swainsonine

Alternaria sect. can be used for swainsonine extraction., Undifilum oxytropis
hat have been identified in the seeds of locusts.[20, p 80] It is also possible to
synthesize the compound from the pathogenic fungus Slafractonia leguminicola,
which is often found on clover.[21, p. 2373] Scientists also found out that the insect
pathogenic fungus Metarhizium anisopliae can produce swainsonine. [22, p. 344]

Conclusions With the increase in cancer statistics, scientists from all over the
world continue to search for possible treatment options for the disease. Endophytes
are microorganisms capable of producing biologically active substances that have
prothyroid activity.In addition to their anticancer activity, endophytes have a number
of other advantages, due to which their possible range of applications in medicine is
much wider. In this regard, scientists continue to study compounds extracted from
endophytes to develop new preparations for the prevention and treatment of cancer.
In addition to medical and pharmaceutical applications, endophytes are used in

agriculture to combat pathogenic strains of bacteria, fungi and viruses.
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Abstract In this research, a new technology was developed with the
application of nanoparticles in the preparation of alkaline-mineral composite
materials, which is a new adhesive material. The effect of microsilicate on alkaline-
mineral adhesive based on Jeyranchol volcanic ash was studied, its composition was
developed and the technology of production of fine-grained concrete products based
on this adhesive was developed. A new alkaline mineral adhesive modified with the
use of nanoparticles (microsilica) was developed and a composition with higher
performance was obtained. A new modified alkaline-mineral adhesive based on
Jeyranchol volcanic ash was obtained using micro silicon 4 oxide and its physical and
mechanical properties were studied. It was found that nanoparticles (microsilicate)
reduce the flow of alkali-mineral adhesive mixture, but the system indicators
increase.

Keywords; volcano, alkaline-mineral adhesive, modification, composition,
physical-mechanical properties. Nanoparticles, fluidity, volcanic ash, mineral,
component, quartz SiO2. Calcite CaCO3

Introduction
1. Raw materials and materials used, their properties Natural mineral rocks

were used in the research. As a component of finely ground mineral silicon-4 oxide,
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natural mineral raw materials - Jeyranchol volcanic ash, which are close in origin to
industrial wastes, chemically and mineralogically close to blast furnaces, were used.
Liquid glass as an alkaline component, NaOH, as well as Portland cement and
concrete clay as an constituent component of the alkaline-mineral composition; as a
supplement from finely ground micro silicon-4 oxide; sand as a fine filler; fine-
grained (up to 10 mm) expanded clay was used as a large filler[1-9].

X-ray spectral analysis of the chemical composition of finely ground
Jeyranchol volcanic ash component as a mineral component was carried out in the
laboratory of "Analysis of matter by physicochemical methods™ of the Institute of
Geology of the Azerbaijan National Academy of Sciences and the results are given in
Table .1.

Table 1
Chemical composition of mineral components
Material in Quantity of composition by mass%o
SiO, | AlO3 | Fe;03 | CaO | MgO | K20 | Na2O | MnO | P.Os | TiO, | K.i | total
Ceyrangol
volcanic ash 66,36 | 14,3 | 2,04 | 2,07 | 0,77 7,51 - - - | 1,2 100,15

The hydraulic activity of the finely ground mineral Jeyranchol volcanic ash
component was determined according to the following main indicators and is given in
Table .2

Table .2
Indicators of hydraulic activity of mineral components
The name of the material is Ma Ka
mass
Ceyrango6l volcanic ash 0,04 0,21=0,26

In the study, portland cement and bentonite clay were used as additives in order
to prevent bleaching on the surface of the hardened alkaline-mineral adhesive stone
and to accelerate the removal of samples from the mold. The chemical composition
of the used concrete clay is given in Table 3.

Table 3

Chemical composition of concrete clay

SiO; | AlbO3 | Fex03 K.i TiO, | CaO | MgO P-O SO3 K>O | Na,O
63,09 | 15,13 | 4,09 8,37 0,49 1,76 3,27 0,13 0,26 1,26 2,11

71




2. Result At the initial stage of the experiments, the effect of the nanoparticle
(silicon 4-oxide component) on the properties of the studied alkaline-mineral
systems, along with the initial alkaline-mineral composition prepared with volcanic
ash - liquid glass alkali, was studied. In the experiments, samples were prepared by
adding 0.5% of the nanoparticle (silicon 4-oxide component) and mixing it with
mineral additives in a liquid glass medium. At the same time, liquid glass mineral
mixtures in different proportions were prepared. The samples were air-dried and
dried in a drying oven at 105-110 C for seven days to a constant mass and then their
compressive strength was checked.

The composition of the mixtures, their distribution according to the Siittart
device, and the compressive strength of the densely structured stone after drying are
given in Table

Table .4

The effect of alkaline adhesives on alkaline-mineral systems

the ash of the volcano
Number of | Liquid glass mineral Nanoparticle,
practices supplement, in% by microsilicon 4- the ash of the the ash of the
weight oxide volcano volcano
component,% by
weight

1 60 : 40 - 40 8,0
2 50: 50 - 36 13
3 40: 60 - 30 18
4 30:70 - 25 10
5 60 : 40 0,5 32 9,0
6 50:50 0,5 28 13,9
7 40 : 60 0,5 25 20,2
8 30:70 0,5 20 10,8

2.1 Study of the effect of hardening conditions on the physical and
mechanical properties of modified alkaline-mineral systems Ukrainian researchers
VN Glukhovskiy and his students obtained alkaline-posa adhesives with a
compressive strength of 40-60 MPa at temperatures of 35 © C and higher [10-12].

EPGerasimov studied the technology of liquid glass-based concrete and came
to the conclusion that, unlike hydraulic adhesives, liquid glass-based concretes
hydrate minerals when they harden, resulting in the formation of colloidal glue [Si
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(OH) 4], and after drying. achieves maximum strength. In this case, if the concrete
mixture based on liquid glass is dried at a temperature of 100 © C, the main part of the
water is 80%. When the temperature is raised to 200 ° C, the humidity decreases by
another 12%, and when the temperature is raised to 300 ° C, the remaining 8% is
released [13-21].

Observations showed that when the first group of samples was dried, porosity
formed and it was not possible to open the products from the mold. In the second
group of samples, this process took place partially, and the strength was relatively
low. However, after 48 hours, the mechanical properties and appearance of the air-
dried samples were satisfactory. Observations were repeated in summer and winter.
Therefore, it is advisable to dry the studied alkaline-mineral systems for 2 days under
normal conditions after pre-soaking. It should be noted that the eclipse period is
accelerated due to the hot weather in the summer months. It should be noted that this
pre-treatment mode may vary primarily depending on the selected flow of alkaline-
mineral mixtures, environmental parameters and the initial characteristics of the
finely ground mineral used. Therefore, in regions with hot weather and hot summer
days, it can be considered possible to carry out the drying process by taking 1 day of
pre-holding of alkaline-mineral mixtures.

For this purpose, the retention time of modified alkaline-mineral mixtures was
determined, and then the conditions and mode of solidification were studied. At this
stage of the study, the flow of the samples prepared in the selected compositions was
kept under normal conditions for 38 hours due to the fact that the flow was less than
that of the original mixtures. Thus, the samples stored in different sasthes were
hardened after heat treatment and it was determined that both the visual inspection
and the strength limit of the hardened samples were higher in the samples kept for 38
hours (retention time). Then the recovery mode was studied. For this purpose,
preliminary studies of the material have shown that the selection of curing conditions
for alkaline-mineral adhesives is one of the important stages. Taking this into
account, differential-thermal analysis of the studied systems was carried out and heat

treatment conditions were selected accordingly. Differential-thermal analysis was
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performed on a derivatograph (Q = 1500). The derivatogram of the alkaline-mineral

adhesive mixture studied on the basis of Jeyranchol volcanic ash is given in Figure 1.

Figure 1 Material based on Jeyranjol volcanic ash

As can be seen from the derivatogram of the alkaline-mineral adhesive mixture
studied on the basis of Jeyranchol volcanic ash, the DTA curve shows a deep endo
effect with a maximum of 120° C in the temperature range of 20-3000JC, which is
explained by the separation of poorly coordinated water molecules. As for the
temperature of 3000JC, no significant change occurs. The weak endo-effects
observed at higher temperatures (344, 444 and 894° C) and the exo-effect observed at
higher temperatures are explained by the release of chemically combined water in the
crystal lattice due to the dehydration process of newly formed minerals formed at low
temperatures. The DTG curve of the sample confirms the DTA curve. Mass loss The
TG curve shows that mass loss occurs in only one temperature range (75-145° C). At
the same time, the total mass loss was 36.6%. After a temperature of 14501C, the
process was almost stable, there was no mass loss. Differential-thermal analysis
shows that it is more expedient to process materials obtained on the basis of Jeyranjol
volcanic ash at a temperature of 120-130° C.

The curing mode for the physical and mechanical properties of the modified
alkaline-mineral systems was continuously dried with hot-dry air at temperatures up
to 30° C, 30-35° C and 120-130° C. Drying was carried out at different intervals and
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hot-dry air drying mode was selected for the system at a minimum of 2 hours at 30°
C, 5 hours at 30-50° C, 7 hours at 120-130° C. In general, molded specimens were
identified after 48 hours by moderate drying at a temperature of 120-130° C to a
constant mass, with no defects in appearance. In order to determine the most optimal
hardening process of alkali-mineral in the study, the samples were prepared under
normal conditions for 28 days: then, two days later, dried in a drying cabinet at 120-
130° C at a temperature of 120-130° C in hot-dry air to a constant mass. was
appointed. The results are given in Table 4.

Table 5

Influence of method of hardening of alkaline-mineral systems on physical and

mechanical properties

Liquid glass-volcanic Geyrangdl volcano
- Numb oo With the addition of
er of inerals. b . Under normal After 2 days
experiences | e s’lo)g WEIGht= | circumstances i1 the drver Hot and dry
After 28 days Yy flowing air
1 60:40:0,5 9,0 10,1 10,6
2 50:50:0,5 13,9 14,0 16,6
3 40:60:0,5 18,2 20,7 21,8
4 30:70:0,5 10,8 11,3 12,4

As can be seen from the table, in all cases, the compressive strength of
alkaline-mineral systems hardened in hot-dry air conditions is higher. The strength of
samples that hardened under normal conditions for 28 days was reduced due to high
residual moisture. Samples hardened in the drying cabinet are intermediate in
compressive strength. Apparently, in this case, the residual moisture in the samples
remains partially. Thus, the optimal hardening conditions for the studied systems
were fixed in a mild mode at a temperature of 120-130° C in hot-dry flow air after 38
hours of normal storage of the molded finished product. It was in subsequ2.3.
Investigation of the effect of volcanic ash fineness on alkaline-mineral systems in
modified systems

This means that the grinding of pomegranate generally increases the chemical

activity of the component also occurs due to the increase in the dispersion and
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specific surface area with an increase in the amount of fine particles. That is why the
fineness of volcanic ash is as fine as the fineness of cement. Studies have shown that
when the specific surface area of cement increases from 2250-3000 cm2 / g to 4000-
5000 cm2 / g, the initial strength increases by 1.5-2 times [22-23].

Based on their research, AS Kolomaskiy and S.A. Kolomaskiy determined that
it is possible to obtain concrete with a lower average density of 200-400 kg / m3 by
grinding the components to a fineness of 600 m2 / kg in multi-porous concrete [23].
Other research studies have shown an increase in the compressive strength of
alkaline-perlite adhesives from 3,000 to 6,100 cm2 / g with increasing mineral
fineness. Based on the scientific research, the effect of the fineness of mineral
additives used at this stage of the research on the construction-technological and
physical-mechanical properties of alkaline-mineral adhesives was studied.

2.3. Investigation of the effect of volcanic ash fineness on alkaline-mineral
systems in modified systems

This means that the grinding of pomegranate generally increases the chemical
activity of the component also occurs due to the increase in the dispersion and
specific surface area with an increase in the amount of fine particles. That is why the
fineness of volcanic ash is as fine as the fineness of cement. Studies have shown that
when the specific surface area of cement increases from 2250-3000 cm2 / g to 4000-
5000 cm2 / g, the initial strength increases by 1.5-2 times [23].

Based on their research, AS Kolomaskiy and S.A. Kolomaskiy determined that
it is possible to obtain concrete with a lower average density of 200-400 kg / m3 by
grinding the components to a fineness of 600 m2 / kg in multi-porous concrete [22].
Other research studies have shown an increase in the compressive strength of
alkaline-perlite adhesives from 3,000 to 6,100 cm2 / g with increasing mineral
fineness.Based on the scientific research, the effect of the fineness of mineral
additives used at this stage of the research on the construction-technological and
physical-mechanical properties of alkaline-mineral adhesives was studied.

In the experiments, Jeyranchol volcanic ash was used as a finely ground

component, and sodium liquid glass was used as an adhesive. Volcanic ash was
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ground with a specific surface area of 2500, 3500 and 4500 cm2 / g. The specific
surface area of the raw material was determined on the PSH-2/4 device. Samples
were prepared from mixtures based on various fine minerals and dried according to a
pre-selected regimen. The flows of the mixtures were determined using a Suttard
viscometer. The results of the experiments are given in Table 5.

In the experiments, Jeyranchol volcanic ash was used as a finely ground
component, and sodium liquid glass was used as an adhesive. Volcanic ash was
ground with a specific surface area of 2500, 3500 and 4500 cm2 / g. The specific
surface area of the raw material was determined on the PSH-2/4 device. Samples
were prepared from mixtures based on various fine minerals and dried according to a
pre-selected regimen. The flows of the mixtures were determined using a Suttard
viscometer. The results of the experiments are given in Table 5.

Table 6

Influence of volcanic ash fineness on alkaline-mineral composition on

construction technological and physical-mechanical properties

Special surface of volcanic ash, cm2 / g
_ 2500 3500 4500

Volcr?nlc F = - ~ -

Ne ash: £ = JloL o | Bo- |28 o = €a
liquidbotte| £ |85 _o/2E | 8| §23% |25 8| B2 | 2=
T2 l8=f | 28X |85 85| 8¢

R 82255 §| S50 |25/ 8| E2 | 25

5] S = PG|lE C = o c Ec| = T ‘D e c

s|T&E glogg G| 852 |92 & T g Qg

n e J|°3F z°% |93 3 O 7

1 40:60:0,5 25 1,67 20,2 |21,7 1,88 20,2 |18,1] 1,90 21,9

As can be seen from the table, the compressive strength of the stone material
increases after the ash is fine. The results show that as the fineness of the mineral
admixture increased from 2500 cm2 / g to 4500 cm2 / g, the average density of
alkaline-mineral materials increased by 10.5-11.3% and the compressive strength
increased by 13.2-16.7%. Based on the experiments, it can be concluded that in
alkaline-mineral systems, as the specific surface area of the finely ground mineral
component increases, the physical and mechanical properties of the adhesive material

increase, and it is advisable to use 4000m2 / g and higher.
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2.4. Study of the effect of NaOH and Portland cement on the construction-
technological and physical-mechanical properties of liquid glass-mineral
additive systems VDGIlukhovskiy and his students [26] thoroughly studied alkali-
posa adhesives of various chemical compositions with alkali and alkaline-earth metal
compounds as adhesives and determined that the reactions that take place during the
hardening of these systems often occur during the formation of the known Portland
cement adhesive structure. is identical to the processes that give. That is, the main
condition for the possibility of using these compositions as hydraulic adhesives is
their ability to form hel by hydration and dispersion, and polycondensation of the
same structural elements into water-resistant cement stone.

In order to increase the basicity of the environment of alkaline-mineral
systems, silicate module, 2.9 sodium liquid glass, NaOH and portland cement were
used as alkaline compounds. The spread of the mixture was controlled by a Suttard
device. Samples of 30 x 10 x 10 mm were prepared from the prepared mixtures and
after two days of storage under normal conditions, dried under running air at a
temperature of 105-110° C and physical and mechanical properties were studied. In
the first experiment, the effect of NaOH and Portland cement alkalis on the properties
of alkaline-mineral systems was studied. In this case, the ratio between liquid glass
and mineral additives (in% by weight) was taken to be 40:60. The amount of alkaline
additives was 10%. The results of the experiments are given in Table 6

Table 7
The combined effect of NaOH alkalis and Portland cement on the physical and

mechanical properties of the alkaline-mineral system

Number of Alkaline-mineral Compressive strength,
experiments composition of mixtures MPa

1. M.S:CVK =40:60 18,0

2. M.S:CVK:NaOH= 40:50:10 21.2

3. M.S:CVK:PS=40:50:10 18,8

4. M.S:CVK:NaOH:PS=40:50:10 22,2

As can be seen from the table, the separate effects of NaOH alkalis and
Portland cement additives in liquid glass and mineral additive systems are different.
In general, the addition of NaOH increases the compressive strength of the studied
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systems by 17%, and increases it by a very small 4% when used as a Portland cement
additive. Experiments show that the combined use of NaOH alkalis and Portland
cement additive increases the strength of the system by 23%.

In experiments, taking into account only the positive role of NaOH alkali, the
effect on the construction-technological and physical-mechanical properties of
alkaline-mineral composition systems by increasing the pH of the environment was
studied. By adding 2-7% sodium alkali to the mixtures, the pH of the medium was
adjusted to 8-12, the construction-technological and physical-mechanical properties
of the alkaline mineral composition material were studied. The results of the
experiments are given in Table 7.

Table 8
Influence of pH on alkaline-mineral mixtures and physical and mechanical

properties of six structural materials based on them

Number of The pH of the mixture Compressive strength,
experiments MPa

1 8,2 16,8

2 8,8 21,3

3 9,8 23,4

4 12,0 22,5

The results showed that the distribution of alkaline-mineral compositions by
increasing the pH of the mixture (according to the Suttart viscometer) varies
depending on the chemical-mineralogical composition of mineral additives. There is
a decrease in the spread of mixtures based on Jeyranchol volcanic ash. At the same
time, in general, the compressive strength of alkaline-mineral stone materials has
increased.

2.5. Development of technology for obtaining modified alkaline-mineral
adhesive material Silicate modulus 2.9 in experiments; liquid glass with actual
density 1400kg / m3, density 2130kg / m3, tal = 3210C, tq = 13900C sodium
hydroxide, Gazakh bentonite clay and CEM 11 / A-P 42.5N Portland cement produced
by Holcim (Azerbaijan) cement plant, nanoparticles as microsilicon 4-oxide was
used. The following composition was used as the primary alkaline mineral adhesive
(Table 8)
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Table 9

Obtained on the basis of Cheyranchol volcanic ash, which hardens under

various processing conditions

torkib, kiitloys goro %
Hardening conditions NaO | Portland- . Ceyrangol
. Gil o

siiso H sement vulkan kiilii
in the air 340 | 141 8,3 11,0 32,6
temperature 203°C, relative humidity 90% in 373 | 164 8.9 124 250
the camera
Hot-gjry at a temperature of 105-110°C in 36,0 | 11.9 8.7 104 330
flowing air
autoclave under a pressure of 0.9 MPa At a
temperature of 174.5°C 283 | 114 74 8,6 439

Compressive strength of alkaline-mineral adhesives based on Cheyranchol
volcanic ash is 31.1; 32.5; 42.5; It was 60.1 MPa. The effect of these adhesives was

initially studied using a 0-1% microsilicon 4-oxide additive. The flow of the mixture

increased by 10-12%. Standard samples prepared on the basis of these mixtures were

hardened under appropriate processing conditions and compressive strength limits

were determined. The test results are given in Table 9below:

Table 10

Effect of micro-silicon 4-oxide additive on the compressive strength of alkaline-

mineral adhesives obtained on the basis of Cheyranchol volcanic ash, which

hardens under different processing conditions

Qlj\?ue Compressive strength limit
Additional, | Wi
interest
Primary alkaline-
Hardening conditions mineral adhesive, MPa %
Mpa
1 in the air 31,1 33,58 7.9
2 temperature 203°C, relative humidity °C 34,9 7.3
90% in the camera
3 Hot-dry at a temperature of 105-110°C in 42,5 45,9 8,0
flowing air
4 autoclave at a temperature of 174.5 °C 60,1 67,31 11,99
under a pressure of 0.9 MPa
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As can be seen from the table, microsilicon 4-oxide nanoparticles increase the
compressive strength of alkaline mineral adhesives by 7.9-11.99%, depending on the
processing conditions.

Results One of the main issues ahead is the systematic study of the effect of
microsilicon 4-oxide nanoparticles on the physical and mechanical properties of
alkaline-mineral adhesives based on Jeyranchol volcanic ash and the development of
multi-porous, fine-grained concrete technology based on them. The use of
microsilicon 4-oxide component has been shown to reduce the retention time of the
finished material from 48 hours to 38 hours under optimal curing conditions.

It was found that in alkaline-mineral systems, the physical and mechanical
properties of the adhesive material increase as the specific surface area of the finely
ground mineral component increases. It is advisable to use the mineral component in
the range of 4000m2 / g and higher.It was found that the compressive strength of
micro silicon 4-oxide nanoparticle alkaline mineral adhesives increased by 7.9-
11.99% depending on the processing conditions.Initially, micro-silicon 4-oxide
additives were added to these adhesives in the range of 0-1%, and the flowability of
the mixtures was increased by 10-12%. The strength of dense structural stone
materials obtained as a result of the interaction of microsilicon 4-oxide component
and liquid glass alkalis with the mineral additive increased by 8-12%
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Abstract: Today, corrugated cardboard packaging is one of the most popular
and widely used types of packaging, which is due to a number of its advantages over
other consumer packaging: low cost, ease of automatic basic technological operations
in the manufacture, the ability to store in flat blanks, which saves production space
during storage and transportation, to carry out polygraphic design in different
methods of printing and processing. The most common printing technologies in the
manufacture of micro- and corrugated cardboard packaging are offset and
flexographic methods.

Therefore, it is important to study the factors influencing the print quality on
liners, especially when applying marking barcode information, which provides
automated identification and accounting of product information. It is applied to the
transport or consumer packaging of many imported and domestic goods, as the
presence of a bar code on the packaging of the goods is a prerequisite for its export.
Barcodes perform, in addition to their main functions of informative and
identification nature, several auxiliary ones: operational management of
transportation processes, increasing the speed and culture of customer service,

informative support of marketing research.
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Corrugated cardboard, as a material with variable stiffness in the plane of the
sheet, puts forward specific requirements for printing on its surface.

The main factors influencing the printing quality on corrugated cardboard are
the evenness and strength of its front surface, the ability to absorb printing ink,
dimensional stability, resistance to abrasion. To avoid violations of geometric
dimensions due to the heterogeneity of the strength properties of corrugated
cardboard, the pressure on it during printing should be negligible.

The printing quality depends from:

— a grade of corrugated cardboard (its thickness, type and properties of the top
layer of a surface): for example, for the purpose of improvement of an aesthetic look
of a container, increase of its color registration the corrugated cardboard which top
layer is made of bleached cellulose is applied,;

— image application technologies (direct printing on corrugated cardboard or
pre-printing on a liner with subsequent lamination);

— method of printing and printing equipment [1-4].

Flexographic printing is most often used when printing on corrugated
cardboard, due to the use of low-viscosity quick-drying inks, which allows you to
print at high speed (180 - 275 m/min) both monochrome and multicolor images; low
pressure, which provides high circulation resistance of elastic printing plates, which
perform the function of image carriers and at the same time serve as a decal. To
obtain a high-quality image in flexographic printing on corrugated cardboard, it is
necessary to avoid excessive pressure of both the anilox shaft relative to the forming
cylinder and excessive pressure of the form on the printing cylinder.

With the help of flexographic printing, images can be applied to materials with
a wide range of thickness and different physical and chemical properties. However,
non-compliance with the technological conditions of printing and poor quality of

cardboard can lead to the effects of "washing board”, “blurred printing",
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incompatibility of ink, the appearance of streaks and halos on the cardboard surface,
ink staining and sticking of paper dust. Deviations from technological modes when
printing barcodes are especially dangerous. This leads to problems in reading
information, and hence the inability to identify packages.

The use of offset printing in the manufacture of packaging from micro
corrugated cardboard has become possible due to a number of advantages:

— simplicity and cheapness of printing forms production;

— high accuracy of reproduction (especially for multicolor tonal (raster)
illustrations);

— the possibility of rapid change of forms in the printing process [5-7,9].

This paper presents the results of experimental studies of reproduction and
graphic indicators of imprints obtained by offset and flexographic methods on
“UPM” and “Arctica” liners with a weight of 160 and 200 g/m?, the analysis of which
showed that the most stable result of gradation transmission, close to color proof,
showed samples printed by offset method. The geometrical parameters of printed bar
codes lines of type EAN-8 and EAN-13, their magnitude of width distortion, non-
uniformity and blurring of printed lines are determined using the device 1AS (QEA).
Statistical processing was performed and a comprehensive assessment of barcode
quality indicators was determined, in accordance with the ISO/IEC 13360: 2001
standard [8]. It is confirmed that the small size and fuzzy edges of the barcode
negatively affect the main function of the code - the transmission and reading by the
scanner of the information encoded by the manufacturer. Factors influencing the
quality of imprints are specified. As a result of research, recommendations have been
formulated for the choice of printing modes on corrugated and micro corrugated

cardboard in the process of packaging manufacture.
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Abstract: The results of experimental research of mean velocity fields inside
the cross-streamlined semi-cylindrical cavity for different flow regimes over the plate
with the cavity are presented. The experiments were performed in the wind tunnel by
velocity measurement with the hot-wire anemometers. The circulation flow is
generated inside the semi-cylindrical cavity, which is formed by the interaction of the
shear layer with the aft wall of the cavity. The circulation flow forms a quasi-stable
large-scale vortex structure. The interaction of the shear layer and the large-scale
vortex with the streamlined surface generates small-scale vortices. The number of
guasi-stable vortex structures is increased, the scale and location of the vortices are
changed with increasing flow velocity.

Key words: semi-cylindrical cavity, quasi-stable vortex structure, velocity

field, circulation flow

Introduction. Cavities and depressions on the streamlined surface are often
found into many constructions and structures. Depending on the type and shape of the
cavity, as well as the flow velocity, the stream is separated from the front wall of the
cavity, and then the stream is attached to the bottom of the cavity or its aft wall. The
areas of separation of the boundary layer and its attachment to the streamlined surface
of the cavity are areas of increased flow turbulence, sources of hydrodynamic noise

and vibrations. The intensity of turbulence, noise and vibrations depends on the
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characteristics of the flow, the geometry of the cavity and the structure of the flow in
it. The interaction of the vortex structures of the shear layer with the aft wall of the
cavity and vortex structures that are generated inside the cavity creates self-
oscillations or self-sustained fluid oscillations. These oscillations propagate both
inside the cavity and into the environment and generate coherent broadband noise,
which has an acoustic as well as a pseudosonic nature. If the streamlined surface is
flexible enough, then oscillations cause vibration of this surface [1-3]. Instantaneous
patterns of the velocity fields, which are consistent with theoretical studies [4, 5],
showed that near the aft wall of the cavity, high flow velocities are observed, which is
directed both inside the cavity and outside it. The jet-like flow is directed along the
aft wall inside the cavity to its bottom part [6, 7].

The aim of the study is to determine the features of the formation and evolution
of vortex structures that are generated inside the transversely streamlined semi-
cylindrical cavity on the surface of the hydraulically smooth plate and the effect of
coherent vortex structures on the velocity field inside this cavity.

Materials and methods. Experimental researches of the flow structure and the
velocity field inside a transversely streamlined semi-cylindrical cavity, as well as the
study of its influence on the boundary layer formed above a plate with the cavity,
were carried out on an aerodynamic stand. The stand is an open-type wind tunnel
with an inner diameter D=0.1 m. The measuring section of the pipe is a transparent
cylindrical Plexiglas insert with the same inner diameter D and a length of about 0.7
m. In front of the measuring section, there was an entrance section with a length of
almost 0.4 m and a diameter of D=0.1 m, which ended with an air intake with a
length of about 0.1 m. The profile of the inlet section was made according to the
lemniscate law and ensured uninterrupted entry of the air flow into the wind tunnel,
which had a fairly uniform profile of the velocity and pressure [8, 9]. In the aft part,
the measuring section was connected to a straight section of the wind tunnel of the
same diameter and more than 5 calibers in length. Then the working section of the
pipe was connected to the suction branch pipe of the centrifugal fan through a

diffuser and a rubber vibration damping insert. During the installation of the
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aerodynamic stand, all units and systems were installed on vibration-damping and
vibration-insulating mounts, shock absorbers, and gaskets. During the operation of
the stand, both active (dynamic) and passive methods of suppressing acoustic and

vibration noise were used.

Fig. 1. Scheme measurement plate with transversely streamlined semi-
cylindrical cavity

Experimental researches of the flow structure and the velocity field inside a
transversely streamlined semi-cylindrical cavity, as well as the study of its influence
on the boundary layer formed above a plate with the cavity, were carried out on an
aerodynamic stand. The stand is an open-type wind tunnel with an inner diameter D
=0.1 m. The measuring section of the pipe is a transparent cylindrical Plexiglas insert
with the same inner diameter D and a length of about 0.7 m. In front of the
measuring section, there was an entrance section with a length of almost 0.4 m and a
diameter of D=0.1 m, which ended with an air intake with a length of about 0.1 m.
The profile of the inlet section was made according to the lemniscate law and ensured
uninterrupted entry of the air flow into the wind tunnel, which had a fairly uniform
profile of the velocity and pressure. In the aft part, the measuring section was
connected to a straight section of the wind tunnel of the same diameter and more than
5 calibers in length. Then the working section of the pipe was connected to the
suction branch pipe of the centrifugal fan through a diffuser and a rubber vibration
damping insert. During the installation of the aerodynamic stand, all units and
systems were installed on vibration-damping and vibration-insulating mounts, shock
absorbers, and gaskets. During the operation of the stand, both active (dynamic) and
passive methods of suppressing acoustic and vibration noise were used.

In the axial section of the measuring part of the wind tunnel, in its horizontal

plane along the longitudinal axis, a flat hydraulically smooth plate was mounted (Fig.
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1). The semi-cylindrical cavity was made from a polyurethane semi-cylinder. The
longitudinal axis of the semi-cylindrical cavity was located at a distance of X =0.5 m
from the front edge of the plate and was perpendicular to the direction of the
incoming air flow. The diameter of the cavity was d =0.018 m, its length was | =0.08
m, respectively. The development of the boundary layer along the investigated plate
from its leading edge was natural.

In the upper part of the transparent measuring section of the wind tunnel, in a
specially made hatch, a coordinate device was installed. Hot-wire sensors of the
company Disa Electronics (Denmark) were installed in the coordinate device through
appropriate holders and attachment points. The coordinate device was equipped with

micrometric heads and provided linear movement of the sensors with an error of up

to 0.01-10° m. Single-wire hot-wire anemometer sensors with a wire length-to-
thickness ratio of ~200 were used in this research. The electrical signals from the
sensors were fed to a set of hot-wire anemometric equipment of the company Disa
Electronics (Denmark), which operated in a constant temperature mode. Hot-wire
sensors were calibrated using both absolute and relative methods.

Experimental research in the wind tunnel was carried out at flow velocities (

Uoo) from 1.11 m/s to 20.1 m/s, which corresponded to the Reynolds numbers,
determined from the flow velocity and the distance from the nose of the plate to the

h Rex ZUOOX v

front wall of the trenc , where v is kinematic viscosity, from 3.7-10"

to 6.7-10°, and the Reynolds numbers, determined by the diameter of the trench

Req =U.d 7V from 1.36-10° to 2.46-10" .

In the course of experimental studies of the fields of averaged velocity in the
longitudinal and transverse direction, vector fields of mean velocities were obtained.
As a result, the isotachs or lines of equal velocities were constructed, which
determine the kinematic characteristics of the flow field over the plate with the cavity
for different flow velocities. The numbers on Figures 2-4 indicate the mean velocity
relative to the velocity of the incoming flow in percent, and the numbers with arrows

indicate the characteristic zones inside the cavity, which are interpreted as the
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locations of the existence of quasistable vortex structures. In addition, these figures

show the values of the flow velocities and the Reynolds numbers defined by external

variables (Uw, X and d) for the location of the trench along the plate length and in

Re d Red .

X an

the diameter of the recess, namely, as

U 2
1
3
(U/U,)-100% Re,~3.7-10'
Re,~1360

U, =1.11 mxc

Fig. 2. Isotachs of the mean velocity inside the cross-streamlined semi-
cylindrical cavity for laminar flow and velocity 1.11 m/s
The isotachs of the mean velocity inside the cross-streamlined semi-cylindrical

cavity for laminar flow and the smallest from the investigated flow velocities U,

J— 4 J—
=1.11 m/s are shown in Fig.2 for Re, =3.7-10" ang Rey=1360  oyer the

streamlined plate and cavity, the deceleration and acceleration areas of the incoming
flow, which cover not only the boundary layer above the plate and shear layer, as
well as the circulation area in the cavity itself are clearly visible. The shear layer is
expanding in the transverse direction with advancement downstream from the place
of separation of the boundary layer on the front wall of the trench until its aft wall.
The lower boundary of the shear layer, as well as the upper part of its, has a wave-
like shape, which overlaps the width of the cavity in almost three periods. The
wavelength of the lower boundary of the shear layer is two times less in the front part
of the cavity than in the its aft part, which correlates with the data for the profiles of
the longitudinal mean and the fluctuation velocity presented in [4, 9]. In the area of
interaction of the shear layer with the aft wall of the cavity, two directions of flow
movement are formed. The first part of the shear layer rushes up to the edge of the
cavity, and the second - along the wall is transferred to the bottom of the cavity. The
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lower part of the shear layer (see Fig. 2) moves to the bottom of the cavity, and then
rises upwards along the front wall of the cavity in the form of a jet flow. This flow
moves to the separation zone of the boundary layer and combines the newly formed
shear layer and is sent to the aft wall of the cavity. Thus, a circulating region is
formed in the form of a quasistable large-scale vortex, which is indicated in Fig. 2
index 1. In the core of this vortex, the mean velocity do not exceed the value of 0.005

U. . This vortex occupies almost half the volume of cavity and is somewhat

obliquely placed in relation to the longitudinal axis of the plate or the direction of
flow velocity. A characteristic zone is formed on the aft wall of the cavity, which is

indicated by the number 2. A saddle point or a point of the division of line takes place

near this zone, for example, the curve with the velocity 0.06Y- (see Fig. 2). With the
approach to zone 2, the mean velocity decreases, which indicates the location of the
small-scale vortex structure, probably a pair of oppositely rotating vortices. The
number 3 marked another closed area of the low-velocity flow in the cavity, which
characterizes the zone of the generation of the secondary vortex.

Thus, in a semi-cylindrical trench, three relatively stable areas of low-velocity

circulation flow were found for a low flow velocity U =1.11 m/s. These areas are
formed mainly in the bottom and aft parts of the cavity. A high-velocity circulation
flow is registered inside the cross-streamlined semi-cylindrical cavity, which is
directed from the aft wall of the depression and along its bottom surface to the point
of separation of the boundary layer. This circulation flow is combined with the lower
boundary of the shear layer, which makes the wave-like movement and interacts, in
turn, with the aft wall of the cavity. When the flow velocity over the plate with a
transversely located semi-cylindrical cavity was increased to 10 m/s, then the
characteristic features of the flow structure as a whole remained similar to the results
for low velocity, but some differences appeared. Fig. 3 presents the measurement
results of the lines of equal mean velocities for the transition regime of flow over the

— 5 _ 4
plate with the cavity for the Reynolds numbers Rey =3.4-10° jnq Req =1.24-107
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Re,=3.4-10°
Re,~12400

(U/U_)-100%
U_~10.1 mc

Fig. 3. Isotachs of the mean velocity inside the cross-streamlined semi-
cylindrical trench for velocity flow 10.1 m/s

The results of the study show that the mean flow velocity that reaches the

upper edge of the aft wall of the cavity was increased from 0.2Y t0 0.6V (see

Fig.2 and Fig.3). Thus, the kinetic energy of the interaction of the flow or shear layer

2
with the aft wall of the cavity significantly increased, since it is proportional to V. A

return flow with a higher velocity, which more than 5 times has become greater than
during a laminar flow, generates a circulation area in this case. Consequently, the

exchange of energy between the incident flow and circulation flow in the cavity in

the latter case became greatly higher. It should be noted that at Ur=1.11 mis the

circulation flow reached the separation zone of the boundary layer from the front

edge of the cavity (see Fig.2), and at U.=101 m/s, the circulation flow was
combined with the shear layer significantly lower in the flow direction (in cross
section X~—0.3d). The core of the low-velocity area has the shape of the horseshoe
or the letter V (see Fig. 3) and forms a primary vortex structure in the cavity, which is
indicated by the number 1. This V-shaped quasistable large-scale vortex takes place

almost a third of the cavity volume and is located just below cavity center.

80 ————— 60’5

5 ”
(U/UL)-100% . Re ~6.7-10°
U_=20.1 mrc Re ~24600

Fig. 4. Isotachs of the mean velocity inside the cross-streamlined semi-

cylindrical trench for velocity flow 20.1 m/s
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In the aft part of the cavity (see Fig. 3) is slightly higher than in Fig. 2, the so-
called aft vortex is formed, and possibly, as noted earlier, a pair of oppositely rotating
vortices, which are indicated by the number 2. This vortex region has a higher
velocity than in Fig. 2. The structure of the flow in the cavity received the greatest
changes in the front separation part of the cavity when the flow velocity increased. A
deceleration flow with a characteristic circulation zone is observed below the
separation region of the boundary layer in Fig. 3 in contrast to Fig. 2. Here a
quasistable small-scale vortex (index 3 on Fig. 3) is formed. In the near-bottom
region of the cavity, another circulation region is formed, which is indicated by
number 4. This region is formed by the separation of the high-speed jet flow from the
bottom of the cavity, and moving it to the region of association with the vortex
structures of the shear layer.

When the flow velocity was increased to 20.1 m/s and a turbulent flow regime
over the plate with the cavity began, the nature of the vortex flow did not undergo
cardinal changes, but became more complex. This is illustrated in Fig. 4. First, in the
aft part of the cavity, a characteristic vortex region was recorded, indicated by the
number 2, which is located even higher than in Fig. 3 and Fig. 2. Secondly, the high-
velocity jet flow was ejected away from the bottom of the cavity downstream. This
jet stream was combined with the shear layer along a steeper trajectory, in contrast to
the data in Fig. 3. Third, the quasi-stable coherent large-scale vortex structure became
more compact and took an elliptical shape. Fourth, in the separation region behind the
front wall of the cavity, two small-scale vortex structures (indices 3 and 4, in Fig. 4)
have already appeared and they have become more intense, that is, their peripheral
velocity has increased. Fifth, the region where the circulation flow combines with the
lower boundary of the shear layer moved closer to the center of the cavity (see Fig. 3
and Fig. 4).

Conclusions. It was found that with an increase in the flow velocity inside the
cross-streamlined semi-cylindrical cavity on plate surface, a complex vortex flow is
formed, which leads to a change in the structure of the boundary layer above the

plate. Above the streamlined surface, zones of deceleration and acceleration of the
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flow are formed, which is especially pronounced in the near-wall region of the
boundary layer.

The boundary layer is separated from the front edge of the cavity and a shear
layer is formed. The circulation flow is generated inside the semi-cylindrical cavity,
which is formed by the interaction of the shear layer with the aft wall of the cavity.
The circulation flow forms a quasi-stable large-scale vortex structure. The interaction
of the shear layer and the large-scale vortex with the streamlined surface generates
small-scale vortices. The number of quasi-stable vortex structures is increased, the

scale and location of the vortices are changed with increasing flow velocity.
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VIK 621.318
YU CJIEHHBIE OLEHKH BBIXOHBIX XAPAKTEPHCTHK
PE3OHAHCHOT'O YCWJINTEJISI PEAKTUBHOM
SJIEKTPUYECKON MOIITHOCTH

Bbarbirun IOpuit BukropoBu4

1. T. H., poeccop

Epémuna Enena ®énopoBHa
HInnaepyk CBeTsiaHa AJieKCAHIPOBHA
Yamuabirua EBrenuii AjlekcaHIpoBu4
K. T. H., JIOLICHTHI

I'apuioBa Tarbsina BaagumupoBHa
K. .-M. H., TOIIEHT

Herpyyuxk Januna BaagumupoBuy
CTYIECHT

XapbKOBCKUH HAIMOHAIBHBIA aBTOMOOUIIEHO-I0POKHBIN YHUBEPCUTET
r. XappKoB, YKpanHa

AHHOTauMsi: B paboTe C TOMOIIBIO TOJYYEHHBIX paHEE COOTHOIICHUMN
MPOBEJICH PACUET BBIXOAHBIX XapaKTEPUCTUK PE30OHAHCHOTO YCHIIMTENS PEAKTUBHOM
AJIEKTPUYECKON MOIIHOCTU IIPU BapHallMd CXEMHBIX MapamerpoB. [lokazaHo, 4To B
Cllydyae HCTOYHMKOB C HEOOJBIIMMU aMIUIUTyJAaMu BO30YyKJAlOlIEero CUrHaja
11€JIECO00PA3HBIM SBIICTCS PEXXUM C HU3KHUM YPOBHEM CBSI3H, a MPU HCTOIH30BAHUU
MOIIHBIX MCTOYHHKOB FAPMOHUYECKOTO HAMPSHKEHUS MPEANOYTUTEIBHBIM SIBIISIETCS
pPEXKHM C BBICOKMM YPOBHEM DJJIEKTPOMAarHUTHOW CBSI3U MEXIY KOHTYpaMH
ycusarens. 1lokazan pocT reHepupyemMon peakTUBHOW SIIEKTPUUYECKONM MOIIHOCTH
MpYA YBEJIUYECHUN YPOBHA SJICKTPOMATHUTHOM CBA3U MEXAY KOHTYpaMU YCUJIUTEIIA.
[Mpuuém, yxe mpu ypoHe cBsizu K>0,5 x03pPHIHEHTH YCHICHHS MOIIHOCTH
CTpeMsTCd K CBOeMy MakcuMmymy. [loka3aHO CyIIECTBEHHOE CHHKEHUE
ko3 dunreHTa yCWICHUSI TP OTKJIOHEHUH YacTOT BO30YXKJICHHUS OT PE30HAHCHBIX
BenuuuH. [lomydeHo, 4To Bapuanus YacToT BO30OyXIeHHs +5 % TPHUBOIUT K
MPOMOPUAOHAIBHOMY CMENICHUI0O MAKCUMYMOB BBIXOJAHON MOIIIHOCTH OTHOCUTEIBHO

pe3OHaHCHOﬁ 4aCTOTbl YCUIIUTCIIA, HpI/I‘IéM OJMHAKOBOMY KaK AJId ITOJOXHTCIIbHBIX,
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TaK U I OTpULATCIIbHBIX BapI/IaI_II/Iﬁ OTKJIOHCHUA.
KiarwueBble cjioBa. YCUIIUTCIIb TAPMOHHNYCCKOI'0O CUI'HaJia, ITOCJICJO0BATCIBHLIC
QJICKTPHUYCCKUC KOHTYpPBI, PC30HAHC HaHpH)KGHI/II\/II, QJICKTPOMAIrHuTHAsA  CBA3b,

pPE€30HaHCHAaA 4aCTOTaA.

BBenenne, nocranoBka 3aaa4um Vcrnoab30BaHUIO PE30HAHCHBIX SIBJICHUN IS
ANbTEPHATUBHOW 3JIEKTPOIHEPTETUKHU MOCBALIEHO JOCTATOYHO OOJIBIIOE YHCIIO padoT
pa3iInuHbIX aBTOpOB [1-4]. Pa3zBuTHEe TeopuMm MNpOLECCOB B CXEME C pEalbHBIMU
MOCJIEA0BATEIbHBIMU AKTUBHO-PEAKTUBHBIMU KOHTYPAaMH TMO3BOJIJIO B PEKUME
«pE30HAHCA HAMpPSHKCHUI» TONYYUTh TEOPETHUYECKU U DKCIEPUMEHTAIBHO
000CHOBaHHOE YCHJIEHHE PEaKTUBHOW MOIIHOCTH Oosee, yeMm B ~ 33+35 pa3 [3, c.
20]. Kak nokazanu npoBeJIEHHbIE HCCIEI0OBAaHUs, HanboJiee CyIIECTBEHHOE BIIMSIHUE
Ha BBIXOJHBIE XAPAKTEPUCTUKHU MPEII0KEHHOTO YCTPOWCTBA OKA3bIBAIOT CTEICHb
OTKJIOHEHHUS  pabo4yMX YacTOT OT PE30HAHCHBIX 3HAYEHUH U  ypOBEHb
AJIEKTPOMArHUTHOM CBSI3U MEXKAY KOHTYpPaMHU MPEJI0KEHHON CXEMbl YCUITUTEIIS.

[IpakTHyeckoe TMNPUMEHEHHE TAaKOTO IMpeoOpazoBarelisi  AIECKTPUUYECKON
MOIITHOCTH  WJUIFOCTPUPYETCS  IPUMEPOM  MArHUTHO-UMMYJbCHOM  00paboTKHU
METAJUIOB, SIBJISIFOIICHCS MPOTPECCUBHOM DKOJIOTMYECKHM YHCTOW COBPEMEHHOMU
MIPOMBIIIIJICHHON TE€XHOJIOTHEN. BKIIIOUeHME PE30HAHCHOIO YCUIIATENSI PEAKTUBHOM
AIEKTPUUYECKOM MOITHOCTH B CXEMY MAarHUTHO-UMITYJILCHOTO OOOpPY/IOBaHMS
MO3BOJINT TPU  TMOBBIIMIEHUU  TMPOU3BOAUTEIBHOCTH  CYIIECTBEHHO CHU3HTH
AHEPronoTpedIeHue, MOBBICUTh SKOHOMHUIO MaTEpPUAIbHBIX PECYPCOB MPOU3BOJICTBA
M, B KOHEYHOM HTOT€, MPUBECTH K CYIIECTBEHHOMY CHHUXXEHHUIO CEOECTOMMOCTHU
BBIITYCKa€MOM ITPOAYKLHUU.

eab padoThl — YHCIEHHBIE OLCHKH BBIXOJHBIX XAPAKTEPUCTUK YCHIIUTENS
PEaKTUBHOW 3JEKTPUYECKON MOIIHOCTH TapMOHUYECKUX CHUTHAJIOB IMPU BapHUallUU
YPOBHSI DJIEKTPOMArHUTHOM CBSI3M MEXTy KOHTYpaMH M OTKJIOHEHUHU PabOdYnX 4acToT
OT PE30HAHCHBIX BEJIUYHH.

AHaJIu3 NpPoOLecCOB W 4YMCJIeHHble oumeHkH Panee B pabote [4] Obutn

IMOJYYCHBI PACYCTHBIC COOTHOHMICHHA I BBIXOAHBLIX XAaPAKTCPHUCTHUK YCHUIUTCIIA
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PEaKTUBHOM 3NEeKTpuyecko MomHOCTH. Mcmonb3ys 3tu (opmyinbl, mpousBeaeM
KOHKPETHBIE YHCIIEHHBIE OIEHKH S()(PEKTUBHOCTH SKCIEPUMEHTAIBFHOW MOJENIN
YCUJIUTEINIl PEAKTUBHOW AJIEKTPUYECKOW MOILHOCTH, pa3pabOTaHHON Ha Kadenpe
¢u3nk XapbKOBCKOTO HAIMOHAIBLHOTO aBTOMOOMJIBHO-AOPOXKHOTO YHHUBEPCHUTETA,
IPU Bapualuy YPOBHS JJEKTPOMAarHUTHOW CBSI3M MEXAY KOHTYpaMH M Bapualud
pabo4MX 4acTOT OTHOCUTENIBHO PE30HAHCHBIX BEJINYMH,

PaccmarpuBaembiii  mpeoOpa3oBaTelb  MOIIHOCTH  COCTOMT U3 JBYX
[IOCJIEI0BATENbHBIX PE30HAHCHBIX KOHTYPOB C BO3AYLIHBIM TpaHCOPMATOPOM CBSI3U
Mexay Humu. [IpomsBeneM pacdersl, HCIONB3YS CIEAYIOIIME IAPAMETPHI
DKCIEPUMEHTAIIBHOW MOJIETN YCUITUTENS

1. McToYHHK rapMoOHMYecKOro HampsukeHusi: Ammmryna E, =10 B;
BapbHpyeMas 4acToTa BBIXOAHOTO CUTHaja o= Var .

2. BxoaHO#l KOHTYpP — mepBblil KOHTYpP: MHAYKTUBHOCTH (MHIYKTUBHOCTH

NEPBUYHON OOMOTKM TpaHCcpopMmaTopa CBsi3U Mexay KoHTypamu) Lt =13.0 mk['H;
éMkocTh Cy =3.11757 MK®; aKkTMBHOE CONPOTHMBICHHE C YYETOM BHYTPEHHETO

COTIPOTUBIIEHUS] HMCTOYHMKA HampsbkeHus R;=0.21 Owm; coOcTBeHHass 4acToTa

1
f{ = ——=—=—=~25000.0T"11, &y =2r-f; =157080 I'm.
Lir-Cy
3. BbixogHoii  koHTYp:  WHAYKTMBHOCTP  BTOPUYHOM  OOMOTKH

TpaHcopmatopa cBsizu Lot =13.0 MKI'H; HHAYKTUBHOCTh «BBIXOJHOTO COJICHOMIa»
L, =172.8 wmxI'H; cymmapHas HMHIYKTHBHOCTH KoOHTypa Lg=(L,7+L,)=185.8

MkI'H; émxocth C,=0.218 wmx®; aktuBHOe conporusieHne R;=0,46 Ow;

1

coOcTBeHHas yacrora fy = ————
‘\' LS * C2

CoOCTBEHHBIE PE30HAHCHBIE YAacTOThl MEPBOTO UM BTOPOrO KOHTYPOB

1 1
R
Jhr -G J(Lat +L3)-Cy

[lpaktruecku, Bapuanus pabOYUX dYACTOT B KOHTYpax YCHIUTENS TIPH

~ 25000.0 I'r, wp = 2n-f, =157080 I'm.

o= , COOTBETCTBCHHO.

HEU3MCHHBIX HHAYKTHUBHOCTAX MOXET OCYIICCTBIIATHCA COOTBCTCTBYIOIUM
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W3MEHEHHEM BEIMYMH HUX E€MKOCTeW. Bapumamus ypoBHS 2JIEKTPOMAarHMTHOM CBS3H
MEXIy KOHTYpPAMH MOXET OCYIIECTBIISTBHCS, HANpUMEp, BapHalleil B3aWMHOIO
pacmnoiokeHus: 0OMOTOK TpaHChOopMaTopa CBSI3M MEX]y HUMHU JIMOO BBEJICHHUEM B
€ro KOHCTPYKITHIO (peppuTOBOTO CepaeyHmKa [5,6].

Kak mokazano B [4, c. 95], B cilydae NpPOM3BOJBHOTO BPEMEHHOI'O PEXKHUMA
BbIpKEHUE I KOAPDUIIMEHTA YCUIICHUS PEAKTUBHOM 3JIEKTPUYECKON MOITHOCTH,

HOPMHUPOBAHHOTI'O HA MAKCUMYM CBOCTO 3HAYCHUA UMCCT BU!

Km _P2m_ 1 Z1m’R2

Kmax le Kmax Z%m
rIe
1 2 2 2
Zom = oMo (Rle +(oMyg2)” - F1(®’0°1)F2(03’C°2)) +(R(@.0)Ry + Ry (0,02)Ry);
M
Ly = el Zom;

2
oLz

(Q)

App=|1-

— OLICHOYHBIE XAapAaKTEPUCTUKH OTKJIOHEHUW padoumx

4acTOT  OT PpE30HAaHCHBIX 3HA4YEHWW [UIsI MEpBOrO M BTOPOrO0 KOHTYPOB,
COOTBETCTBEHHO.

B kauecTtBe 0a30BOil mpHMeM COOCTBEHHYIO YAaCTOTY BXOJHOTO KOHTYpa 1.
Jns ynoOcTBa B pacu€raXx M HarjsiJHOCTH B MHTEPIPETALMH UYUCIEHHBIX OLIEHOK
BBE/IEM BEJIMUMHBI, KOJMYECTBEHHO ONMPEIEISIONIMX BO3MOXKHBIE Bapualud pabodmnx
4acTOT OTHOCUTEIIHLHO 0a30BOr0 3HAUCHUSI.

Torna, MOXXHO 3amucaTh, 4YTO

Wy =0 -0,
)
o=0-oy,
TJIC O ONpENCIsICT OTKIOHCHHWE COOCTBEHHON YacTOTHI BBIXOJIHOTO KOHTYPA,
MPUMEM, YTO oce[O.95,1.05] (To ecThb, OTKJIIOHEHMs HE TMpeBbImaT +£5%);

oIpCACIIACT OTKIIOHCHHC pa60qeﬁ YaCTOThI HAIIPAKCHHUSA HMCTOYHMKA, IIPUMCM, 4YTO
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Be [0.95,1.05] (TO ecTb, OTKJIIOHEHUSI HE MPEBBILAIOT £5%).

C yuérom 3aBucumocTeil (2) GyHKIMOHAIbHBIE KOMIOHEHTHI BhIpaxeHus (1)

IMPUHUMAIOT BHU:

1
Fi(oo)=B-o- Ly | 1-— |,

2
Fz((’)’@z):B‘C%'(LzTH—z)‘ 1-| , 3)

p
@My =B -Kpp-/Lir - Loy

Ha pucynke 1 mnpencraBneHbl pe3yJbTaThl BBIYMCICHHW OTHOCHTENBHOTO

KOB(b(bI/IHI/IeHT YCUIICHUA pCaKTI/IBHOﬁ MOIDHOCTH IIpH BapHaluu COOCTBEHHBIX

()]
qacToT KOHTypOB —2 = =Var , HpI/I CTpOFOM COBIIAACHHUU YaCTOThI BO36y)KI[eHI/I$I C
™

e pe30HaHCHBIM 3HAUEHHEM Ui IIepBOTr0 KOHTYpa @ =y (B=1)u npu pa3nuyHbIX

BCIIMUMHAX YPOBHA BHCKTpOMaFHHTHOﬁ CBA3U MCKAY KOHTYpPaMH YCHIIUTCIIA: 1 —

k12 =10u 2—k12 =0.16.

Ko
10
0 1 1
" /
04 [ \ <1

I 2 %, :

: - \(
0 _'_'_'_,_,.---" /_,/J '\-\.\.‘\ C - —

Puc. 1. OTHOCUTEIbHBIH KO3 PUIIHEHT yCHIIeHNS] PEAKTUBHONW MOIIHOCTH MPH
Pa3JIMYHBIX BEJINYUHAX YPOBHS YJIEKTPOMATHUTHON CBA3U MEKIY KOHTYPAMMU:
1—-ki12=1.0 m 2 — k12=0.16

N3 3aBucumocteil Ha puc. 1 OYEBHAEH POCT TEHEPUPYEMOW PEAKTUBHOM
AJIEKTPUYECKOM MOIIHOCTH TPU YBEJIUYEHUU YPOBHS HIEKTPOMArHUTHOW CBS3U

MEXIy KOHTypamu ycunutens. [IpakTudecku 3HaunMasi 0COOCHHOCTh JaHHOTO (hakTa
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COCTOUT B TOM, YTO MPU HU3KOM YPOBHE CBSI3M, HECMOTpPSI HA MEHbIIIEE 3HAUYCHHE
WHTETPAIbHOTO KO3 (pHIMeHTa YCUIeH!s MOIITHOCTA B CPAaBHEHUH C aHAJIOTOM IIpH
BBICOKOM YpPOBHE CBSI3M, TCHEPUPYIOTCS TOKH C CYIIECTBEHHO 00jiee BBICOKHMH
aMIUTATYJaMHU.

C ¢duznueckoil TOUKH 3peHUST OTMEUYEHHAss 0COOCHHOCTh OOBSCHSIIETCS Pa3HbIM
XapakKTepoM TMPOILIECCOB HSHEProoOMEeHa MEXIy KOHTYpaMH YCUJIUTENIS TpH
Pa3JIMYHOM YPOBHE AJICKTPOMArHUTHOM CBS3UM MEXJy HUMHU. Tak, B Cllydyae HU3KOTO
YPOBHSI CBSI3M JOCTAaTOYHO Mallas MOIIHOCTh IEPBUYHOTO KOHTYypa BO30YXKIaeT
BTOPUYHBIN KOHTYp IIpU HE3HAUYUTEJIIBHOM BO3BpaTe€ €ro HHEPruud oOpaTHO B
MEPBUYHBIA KOHTYp (MPAKTUYECKU OJHOCTOPOHHUM OOMEH COOTBETCTBYET PEKUMY
pe30HaHCHOTO BO30YKaeHus, ykazanHomy H.Tecina [5]). [Ipu BeICOKOM ypOBHE CBSI3U
JIBYCTOPOHHMII ~ B3aUMHBI  SHEProoOMEH  MEXIy KOHTypaMH  IPUBOIUT,
COOTBETCTBEHHO, K 3HAUUTEILHOMY M3MEHEHUIO B COOTHOIICHUSAX TOKOB U
MOIIIHOCTEN B KaXJIOM H3 HHMX, YTO, B KOHEYHOM HTOIE, SBJSCTCS MNPUUMHOMN
CHIDKCHMSI HMHTETPAJIbHON BENIMYMHBI KOA(DPUIMEHTA YCUJICHUS MOIIHOCTH BCEH
CXEMBI B IIEJIOM.

KonuuecTBeHHO, OTMEUYEHHAass OCOOCHHOCTh WJUIIOCTPUPYETCS UYHCICHHBIMHU
OolleHKaMHu Ta0J1.1, BBIMOJHEHHBIMH JJISI PE30HAHCHOTO COCTOSHHS CHCTEMBI, KOTJa
gacToTa BO30YKICHHUS COBITAIACT C COOCTBEHHBIMU YaCTOTaMU KOHTYPOB YCHUITUTEIS.

Taoauna 1
YuceHHble OLEHKH XapaKTePUCTUK MPH PE30HAHCHOM BO30Y:KI€HNH KOHTYPOB

(aMmIuTETYAA BO30Y:KIAI01IEr0 HANPSI2KeHUs ucrounuka — E =1B).

AKTEPUCTUKH
npone B k12 |_2 |1,A |2,A P2=|§'((DL2)| Pl’ Br Pz,BT
Nen/m I, Pl E ‘
1
0.16 | 0.676 | 2.38 | 1.61 29.5 2.38 | 70.36
2
1.0 | 445 | 0.11 | 0.49 59.0 0.11 0.65

3HAaYMMOCTh JAHHOTO (haKkTa IJis TPAKTUKU OMPEIEISIETCS BO3MOXKHOCTSIMHU

MPUMCHCHUA HNPCATOKCHHOI'O YCHIIMUTCIIA B 3aBHUCHMMOCTH OT YPOBHA MOIIHOCTH,
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TeHEPUPYEMON HMCTOYHMKOM HampsDKeHHs. B ciiydae MCTOYHWUKOB ¢ HEOOJIBIIMMU
aMIUIUTylaMd  BO30Y)KJIAIOIIEr0 CHUTHala IIeIeCOO0pa3HbIM SBISCTCA PEXKUM C
HU3KAM YpPOBHEM CBf3M, a IIPU HCHOJIB30BAHMM MOIIHBIX HCTOYHUKOB
rapMOHUYECKOTO HAMPSKEHUS MPEANOYTUTEIbHBIM SIBIISIETCS PEXUM C BBICOKHM
YPOBHEM 3JIEKTPOMArHUTHOM CBSI3U MEXIY KOHTYPaMU YCUIIUTEIIS.

PaccunTanHble 3aBUCHUMOCTH OTHOCHTEIBHOTIO KOS(i)(i)I/IHI/ICHTa YCHUIICHUA

o Q)
PCAKTHUBHON MOIIHOCTH OT BapHAIIUU COOCTBEHHBIX YacCTOT KOHTYpPOB —2 o =\var

1
ig  (PUKCUPOBAHHOTO YPOBHS DJIEKTPOMATHUTHOMW CBA3M MEXIy KOHTYpaMu

YCUIIUTCIIA k12 =1.0 IIpHU PA3JINYHBIX BCJIIMYMHAX OTKJIOHCHHA 49aCTOT B036y}KIICHI/I51

OT PC30HAHCHBIX 3HAYCHUM IMpCaACTAaBJICHBI HA PUCYHKC 2.

K
1o 0

L /N /
[\
L NE NN

0.0 a
056 0.3 100 102 1.04

Puc. 2. OTHOCUTEJbHBIH KO3 (PUIIHEHT yCHIIeHUS] PEAKTUBHONW MOIIIHOCTH NPH
Pa3JIMYHBIX OTKJIOHEHUSX YACTOT BO30YK/ACHUA OT PE30OHAHCHBIX 3HAYEHHH:
1- 2 -10(B=10);2- 2=095(p=0.95);3- = =1.05, (3=1.05).
01 11 o1
['paduku HA pHUC. 2 KOJWYECTBEHHO XapaKTEPU3YIOT CABUTH MaKCHMYyMOB
K02 PUITMEHTOB YCUJICHHUS PEAKTUBHOW MOIIHOCTH B 3aBUCUMOCTH OT OTKJIOHEHUS
4acTOT BO30YXKJAIOIIETO HANPSKEHUS HCTOYHUKA OT PE30HAHCHBIX YacTOT ISl
AKTUBHO-PEAKTHBHBIX  KOHTYpPOB  paccMaTpuBaeMoi CXEMbl  YCWJIMTES.
IIpuBeieHHBIE 3aBUCHUMOCTH TO3BOJISIIOT OIEHUTh HW3MEHEHHE Kod(duimeHTa
VCWICHHS B WHTEpBAJIC HW3MEHEHHUS YacTOT BO30YXKIeHUs B uWHTepBaie +5%

OTHOCHUTEJILHO PE30HAHCHOTO 3HaueHus. Hampumep, yxe npu oTkiIoHeHUU Ha +2,2%
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(COOTBETCTBYIOT TOUKaM TMepecedeHuss KpuBbX 1, 2, 3) xo3puument ycuieHus
PEAKTUBHOM MOIIHOCTU cOCTaBisieT (0,3 MaKCUMMAJIBHOTO 3HAYEHUS, TO €CTh, MA/1AE€T
0ozee, yem B 3 pasa. Ilpu OTKIOHEHMM 4YacCTOT BO30YXAECHHUS OT PE30OHAHCHBIX Ha
+5% BenuunHa KO3PPUIIMEHTA YCUIICHUS! CHIDKAETCS TIOYTH Ha MOPSIIOK.
3aBUCHUMOCTh  OTHOCUTEJIBHOTO  KOX(P(QUUIUEHTa YCWIEHHMS PpEaKTUBHOM
MOIIIHOCTH OT YPOBHS 3JIEKTPOMArHUTHOM CBSI3M MEXAY KOHTYpamMH YCWINTENS MpU
pa3IMYHBIX BETUYMHAX OTKIOHEHHS pabOYMX YacTOT OT PE30HAHCHBIX 3HAUYCHUU

Ipe/iCTaBlieHa Ha PUCYHKeE 3.

10 0 fﬁ__;__———’
0.6 1\/
o4
/ 2 3
3SSIE/_H.--J-—F:] 04 0.6 oE 1I3 k12

Puc. 3. OTHOCUTEbHBINI KO3 (PUIIHEHT YCHIIeHUS] PEaKTUBHONH MOLIIHOCTH B
3aBHCUMOCTH OT YPOBHS 3JIEKTPOMATHUTHOM CBSA3H MEKAY KOHTYPaMHu
1-0=1,0 u p=1; 2 — 0=1,0 u p=0,95; 1,05; 3 — p =1,0 u 0=0,95; 1,05.

KpuBble Ha puc. 3 WLTIOCTPUPYIOT AUHAMUKY pocTa KoddduimeHTa ycuieHus
PEAKTUBHOM MOIIHOCTH B 3aBUCHUMOCTH YPOBHS SJIEKTPOMArHUTHOM CBSI3U MEXKIY
KOHTYpaMU YCWJIATENST TpPU  PA3JIMYHBIX BEJIMYMHAX  OTKJIOHEHUW  YacToOT
BO30Y>K/IAIOIIETO HANPSKEHUSI OTHOCUTENIBHO WX PE30HAHCHBIX YacTOT. Tak, yxe npu

Kio> > 0.5 k03 PUIHEHTHI yCUIEHUSI MOIIIHOCTH CTPEMSITCS K CBOEMY MakKCUMyMy. A

aOCOIIOTHASI BEJIMYMHA JUIs1 PE30HAHCHOM 4acTOTHI BO30YXAEHHS paBHA JOOPOTHOCTH

BBIXOJHOTO KOHTypa ycuiutens. To ecTh, Kak cjleayeT M3 OLEHOK Tabm. 1,

2
K. - P,=15(ol,) L RN

FOBOpH O YaCTOTHBIX OTKIOHCHUAX OT

pe30HaHca, CIeAyeT OTMETUTh, YTO WX BIUSHUE BeChMa cyliecTBeHHO. Tak, g £5%

OTKJIOHCHUI WHTErpajibHas BeMWYMHA KOY(PUIIMEHTa YCWICHUS PEaKTUBHOU
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MOITHOCTH Tafaet B 5+10 pas.

BriBoabI

1. TlokazaHo, 4TO SHEProoOMEH MEXIy KOHTYpaMH YCHJIMTENs MO3BOJISIET
peann30BaTh PEKUM C MAaKCUMAJIbHO BO3MOXXHBIM KOA(DPHUITMEHTOM YCHUIICHUS TIPH
HEOONBIINX 3HAYCHUSIX BO30Y)KIa€MbIX TOKOB HWJIM PEXUM C BJBOE€ MEHBIIUM
KO3 (DUIIMEHTOM yCHIIEHHUS, HO C CYIIECTBEHHO OOJBIIMMHU TOKAMH, YTO
COOTBETCTBYET PE30HAHCHOMY BO30YKICHHIO.

2. IlokazaH poCT reHepupyeMoi PEeakKTUBHOM JJIEKTPUUECKOW MOIIHOCTHU IPHU
YBEJIMYCHUH YPOBHS DJICKTPOMArHUTHOW CBSI3M MEXAY KOHTYpaMHU YCUJIHMTENS, a
TaK)Xe CYIIECTBEHHOE CHIDKCHHE KOd(DUIMeHTa yCUaeHUs PH OTKJIOHEHWH 9acTOT
BO30YKJICHHS OT PE30HAHCHBIX BEJIUYHH.

3. IlomyueHo, uTO Bapualus 4YacTOT BO30yxkiaeHus (£5%) NpPUBOAUT K
MPOTOPIIMOHAIBHOMY CMEIIEHUI0 MAaKCUMYMOB BBIXOJIHOM MOITHOCTH OTHOCUTEIHHO
PE30HAHCHOM YaCTOTHI YCWIIUTENS, MPUUYEM OJMHAKOBOMY, KaK IS TTOJIOKUTEIIbHBIX,

TaK U OTpUIATCIbHBIX BapI/IaI_[I/Iﬁ OTKJIOHCHU .
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YK : 629.463.65-027.45:[656.212.073.2 : 621.778.27]
BU3HAUYEHHS JJOITYCTUMOI BAT' BAHTAKY IIPU 3MIIIEHHI
HEHTPY BAI'M I/l YAC NIEPEBE3EHHSA BYHTIB KATAHOI'O IPOTY

HInkyHoB OQaexkcanap AHATOJIHOBUY

K.T.H., JIOIICHT

Hlanomnuk Baaaguciaas IOpiiioBuny

K.T.H., JIOIICHT

SApemenko Jlenuc MukosianoBu4

CTYJICHT

JIHITPOBCHKMIA HAIlIOHATLHUN YHIBEPCUTET
3aJII3HUYHOTO TPaHCHOPT iMeH1 akaaemika B. Jlazapsina
M. J{Hinpo, Ykpaina

AHoTanisi: BaxnuBUM NHUTaHHSIM MpU TMEPEBE3EHHI BaHTAXIB 3aII3HUYHUM
TPAHCIIOPTOM € OLIHKA 3MIIIEHHS LEHTPY Bard BaHTaXy B MPOLECI MEPEBE3CHb.
HenmomyctrMe 3MimieHHsS IICHTpa Bard MTPHU3BENE 10 IEPEBUINCHHS TOMYCTUMOI
PI3HUIII 110 3aBaHTAKCHHIO Bi3KiB, IMOTIPIICHHIO JWHAMIYHUX TOKa3HUKIB BaroHa,
MIJBUILEHHIO IMOBIPHOCTI 3aKJIMHIOBAHHS KOJIICHUX Map PO3BAHTAXKEHOI'O Bi3Ka MpHU
raJibMyBaHHi1. B po0oTi BU3HaueHa J0MyCTUMA Bara BaHTaXy MPH 3MIIIEHHI [IEHTPY
Baru Iij yac TMEepeBe3eHHS OYHTIB KaTaHOTO JAPOTY NPH PI3HIM KUIBKOCTI OYHTIB B
pany Big 12 1o 5 B 3aieXHOCTI BiJ iX JOBXHWHH, JOBXWHU Ky30Ba HalliBBaroHa Ta
3a30piB Mk OyHTamMu 70 150 M.

KuarouoBi cjoBa: katanuil apiT B OyHTax, HamiBBaroH, pPO3MILIEHHS Ta

KPIIJICHHSI BAHTAXY, LICHTP Baru, 3MIILEHHS BAaHTAXY

Beryn./Introductions. Besnieka pyXy Ha 3alli3HUISIX 3aJICKUTh HE TIJIBKU BiJl
YTPUMaHHS y CIPaBHOMY CTaHI pyXOMOIO CKJIaay Ta 1HQPacTpyKTypH, a B 3HAUHIN
Mipi, 1 Bil HAIIMHOCTI KPIMJICHHSI BAHTAXI1B Ta iX PO3MIILIEHHS Ha pyXOMOMY CKJIajl y
BIIMOBITHOCTI JI0 1CHYIOUMX HOpM. Pi3HOMaHITHa HOMEHKJAaTypa BaHTaXiB, IO
MEePEBO3ATHCS  3aJI3HUYHUM TPAHCIIOPTOM, TMOTpeOye SK PI3SHOMAHITTS THIIIB

BAaHTaXKHUX BaroHIB TaK 1 3HAYHOI KIJBKOCTI TEXHIYHOI JOKyMEHTaIll sKa
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BCTAHOBJIIOE CTIOCOOM PO3MIIICHHS 1 KPITUIEHHS BAaHTaXy (MICIIEBUX TEXHIYHUX YMOB
(MTY), menepenbauenux texHiunnx ymoB (HTY), ecki3iB) Ta CympoBOIKYETHCS
BIIMOBIAHUMU ~ po3paxyHKaMu. HeoOXimHICTh po3poOJeHHS TEXHIYHUX YMOB
BUKJIMKAaHA CHEIU(IKOI0 KOHKPETHOTO BaHTaXXy Ta YMOBAMHU HOTO KPIMJICHHS SKi HE
nepeadavYeHi TEXHIYHUMH YMOBaMHU PO3MIIICHHS Ta KPITJIEHHS BaHTaXXIB y BaroHax
Ta KoHTeWHepax [1, 2]. Po3poOka TexHIYHHX yMOB TOB’Si3aHa HE TUIBKH 13
3a0e3MeyeHHsIM HaJIfHOCTI KPIMJIeHHs, 30€pEKEHHAM BaHTaXXy Ta pPyXOMOTO CKIIady
ale 1 3 HEOOXIAHICTIO paIllOHAJIBLHOTO BHUKOPHUCTAHHS 00’€éMy  Ky30Ba,
BAHTAXKOMIJEMHOCTI BaroHa Ta 3a0€3MEYEHHs MIHIMAJIbHOI BapTOCTI KPIUICHHS
(TpyAOMICTKICTh ~ HaBaHTaXXyBaJbHO-PO3BAHTAKYBAJbHUX  ONEpalliil, BapTICTh
MarepiaiiB Ta peKBI3UTIB KPIIUICHHS Ta iHIe). [JoTpuMaHHS 1IUX BUMOT, SIKI MOXYTb
CyHEepeUYuTH OJHa OJIHIHM, € TOJIOBHOIO 33/1aU€l0 MPHU PO3POOII CXEM PO3MIIIEHHS Ta
KpIIJIEHH1 BaHTaX1B. HemoTpuMaHHs 3a3Ha4€HUX BUMOT MPU3BOJIUTD /10 301JIbIIIEHHS
co0iBapTOCTI MepeBe3eHb ab0 BITUEIUICHHIO BAaroHIB Ha MNUIXY MNPSIMYBAaHHS I10
MPUYKHI 3MIIMIEHHSI/PO3Bajly BaHTaxy, MOCIA0JIEHHS/00pUBY 3ac00iB KpIIUICHHS,
BHUXOJy BaHTaXy 3a rabapuT Ta iHIIE, B pe3yJbTaTl YOro 3Ha4Hi (piHAHCOBI BUTPATH
HECYTh K BIAMPABHUKH TaK 1 3aT13HUIL.

BaxxnuBuM nUTaHHSAM MPU NIEPEBE3CHHI BAHTAXKIB 3aI3HUYHUM TPAHCIIOPTOM
€ OIlIHKa 3MIIIEHHS IIEHTPY Baru BaHTaXy B Mpoleci mepeBe3eHb. Hemomyctume
3MIIIEHHS LIEHTpa Baru MpU3BEAE [0 MEpPEBHUILEHHS JOIMYCTUMOI PI3HULI IO
3aBAHTAXKCHHIO BI3KiB, MOTIPIICHHIO JUHAMIYHMX ITOKAa3HUKIB BaroHa, ITIBUIIICHHIO
IMOBIPDHOCTI ~ 3aKJMHIOBaHHS  KOJICHMX TIap PO3BAHTAXKEHOIO  BI3Ka NpH
raibMyBaHHi[3].

AHaJIi3 JiTepaTypHUX JaHUX TA MOCTAHOBKA NMP00JIeMHU

3 METO MIABUIICHHS HAAIHHOCTI KPITUICHHS BAaHTaXIB MPHU MEPEBE3CHHI iX y
HaIliBBaroHax y po0oTi [4] mpomoHyeThCS BapiaHT MOJIEpHI3aIlis SKUM mepeadavae
BUKOHAHHS BUCYBHUX CTOSIKIB, IO JIO3BOJUTH MIJBUIMUTH HAINHICTh KPIIJICHHS
BAHTaXIB MPU 1X 3aBaHTAKEHHI 13 «IIANKOI» Ta 3 BUXOJIOM 3a BEPXHIO OOB’SI3KY
Ky3oBa. PoGotu [5, 6] mnpuCBAYEHI TMOPIBHSJIBHOMY aHali3y JIIOYdX Ta

3aMpPONOHOBAHUX aBTOPAMU IUX pOOOT METOAMK PO3PAXYHKY KPIMJIEHHS BAHTAXKY Y
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BaroHax. Buznaueni 3ycuiuis B M SIKHX €JI€MEHTaX KPIIIEHHS (IPOTSIHUX PO3TSIKKAX)
B 3aJIC)KHOCTI BiJ] TOMOJIOTIi KPIMJICHh BAHTAXYy B MPOCTOPI.

Crattss [7] ommcye MOMXJIMBOCTI Ta IE€peBar aBTOMATHU30BAaHOI CHUCTEMHU
PO3pOOKH TEXHIYHMX YMOB PO3MIIIEHHS Ta KPIIJICHHS BAaHTaXIB y BaroHax Ta
KOHTEMHepax. AJTOpUTM MPUMHATTA PIIIEHb J03BOJIIE ABTOMATU3yBAaTHU IPOLEC
PO3pOOKH TEXHIYHMX YMOB 3 YpaxyBaHHSM MOXJIMBOCTI JIBOKOOPAMHATHOIO 3CYBY
BaHTaXy Yy BaroHi. Y crtarti [8] mpeacTraBieHUil METOJ aBTOMATH30BAHOTO
pPO3paxyHKy BEJIMYMHHU 3YCWIb B 3ac00ax KpIIUIEHHS BaHTaXy. ABTOMATH30BaHI
METOJIM PO3paxyHKy [O3BOJISIOTh BH3HAYAaTH 3HAYCHHSI 3MIIICHHA BaHTaXy SK
B3/I0BXK, TaK 1 MONEPEK BaroHa BIJ i MO3J0BXKHIX, NONEPEYHUX Ta BEPTHKAIbHUX
3yCHJIb, 1110 CIIPUHMAIOTHCS BaHTaKEM I yac nepese3eHHs. [IpencraBnenuilt meron
J03BOJISIE ONTUMI3YBAaTH BHOIp MICLS BCTAHOBJIEHHS YIIOPHUX paM B 3aJI€KHOCTI BiJl
reOMETPUYHUX MapaMeTpiB BaHTaXy Ta 00OpaHOTo criocoOy MOro KpiruieHHs.

[Ipu po3poliii cxeM po3MIlllEeHHS Ta KPIMJIEHHS BaHTaXIiB 0O0OB’SI3KOBOIO
BUMOTOI0O € JOTPUMAaHHS JOMYCTUMOTO 3MIIIEHHS IEHTPY Baru BaHTaXYy.
OO0O0B’s13KOBO BpaxOBYBaTH MOJKJIMBE 3MILIEHHS BaHTaXy CIiJ NpU IEPEBE3CHHI
3aJ1I3HUYHUM TpaHcnopToM. Pobotu [9, 10] mpucBsiueHi caMe NMUTAaHHIO BU3HAYCHHS
BILIUBY IMO3J0BXXHBOTO 1 MOMEPEUHOr0 3MILICHHS LIEHTPY TSKIHHS BEJIMKOBAroBOIO
BAaHTaXY, 3 YpaxXyBaHHSM IIBUIKOCTI pyXy, HA OCHOBHI JMHAMIYHMX TMOKA3HUKIB —
MaKCUMalbHI KOE(ILUIEHTH IUHAMIYHOI 100aBKH OOpecopeHuX 1 HEeoOpEeCOpEeHUX
YaCTUH, MAaKCHMajbHE BIAHOUIEHHS paMHOI CHUJIM JI0 CTaTUYHOTO OCHOBOTO
HABAHTAKEHHS, KOE(IIIEHT CTIMKOCTI KOJIeca BiJl CXOIKEHHS 3 PEHOK.

Meta podoTu./Aim. MeToro 1aHoi poOOTH € aHalli3 BU3HAYCHHSI MAaKCUMaJIbHO
JIOITYCTUMO1 Baru BaHTaXXy IPH MEPEBE3EHHI KaTAaHOTO APOTY B OYHTAaX B 3aJIEKHOCTI
B/l 3MILIEHHS LIEHTPY Baru BaHTaXy B IHpoleci nepeBe3eHb. JlJisi NOCATHEHHS
MOCTAaBJICHOI METH HEOOXIJIHO BUKOHATH PO3PaXyHOK 3MIIICHHsS IICHTpa Bard B
3aJIeKHOCTI BiJl 00paHOoi cXeMU po3MilleHHs] OYHTIB Y BaroHi.

Marepiaau Ta MeTtoam gocaigxeHb. CxeMa po3MillleHHs OyHTIB HamiBBaroHi

MpejcTaBiieHa Ha puc. 1.
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Puc. 1. Po3MinmeHHst KaTaHOTo APOTY B OyHTaX

Hpit B OyHTax 3 30BHIMHIM aiameTpoM a0 1250 mm 1 macoro mo 2500 kr
PO3MIIIYIOTH B MiBBAaroHax 3 MIyXMMH TOPIIEBUMH CTIHAMH B JBa SPYCH IO ABa PSIIU
B KOXXKHOMY sipyci. [[ns piBHOMIpHOTO 3aBaHTa)K€HHS BaroHa IO HOTO JOBXXHHI
HAaBAHTAKEHHA JPOTY BUKOHYIOTh IO 4ep3l BiJ TOPIIIB HaMiBBaroHa 10 cepeauHu. Y
HIWKHBOMY SIpyCl OYHTH YKJIa/aloTh 13 3CYyBOM MOJOBHHHU SIPYyCY BIPUTYJ A0 OJHIET
O14HOI CTIHM HamiBBAaroHa, Pyry MOJOBUHY — BOPUTYJ 10 MPOTHIIEKHOI CTIHU. Y
BEPXHBOMY SIpyCl OYHTHM pO3MIIIYIOTh Ha OYHTH HUXXHBOTO SIPyCy aHaJOrI4HO
HIOKHBOMY 31 3MIIIEHHAM 10 OIYHUX CTIH B MPOTHIEKHOMY HampsiMky. Ilig dac
HABAaHTA)XCHHA SK BEPXHBOTO, TaK 1 HUKHBOTO SIPYCY JAOIMYCKAETHCS 3a30p MIX
Oyntamu L<150 MM B 3ajeXKHOCTI BiJl 3arajbHOi MaKCHMaJbHOI MacCH BaHTaXy.
KinbkicTe OYHTIB B Py 3aJIeKUTh B IX BUCOTH 1 JJOBKHHHU Ky30Ba BaroHa i MOXe
Oytu Bim 5 o 12 mtyk, a B BaroHi — Big 20 g0 48 wryk. [Ipu po3mimienHs: OyHTIB
ApoTy 6€3 3a30piB MaKCUMallbHa Maca BaHTa)XXy MOXKE€ CTAaHOBUTH 69 T.

Pe3yabTaTtu nocaimxenHss B cepennHi BaroHa CXxeMOK HABaHTAXXEHHS MiX
OyHTaMH Tiepen0avyaeThecsl 3a30p B MO3JOBXKHBOMY HampsiMKy g0 150 mwm, Big Aii
3yCWJIb BUHMKAIOUMX IPH TEPEeBE3€HHI BaHTaxy. B mporeci mepeBe3eHb BaHTaX
MOKE 3MIIIATHCS B MEXKax 3a3HAuYeHUX 3a30piB. /[ HaMripmoro 3 po3rysiHyTHX
BaplaHTIB 3aBaHTAKEHHS, KOJU B BaroHi po3mimeHo 12 OyHTIB MO JOBXKHHI BaroHa,

(bakTUYHMI 3CYB 3arajibHOrO LEHTPY Baru OyJe BU3Ha4YaTHCA 3a HOpMyIIo0:

A:np-Q6-(|:|_—i-|2...|l-)’ (1)
Qs

Jie n, — KUIBKICTH PsiIiB OYHTIB [0 [IMPCHHI BaroHa, n, =4;
l1, Iz, |; — MOXKITHBE TIO3IOBKHE 3MIIIICHHS KOYKHOTO 3 OYHTIB, PO3MIIIEHUX Y

BaroHi Mpu ix nepeBe3eHH1, MM;
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Q4. Q¢ — BIANIOBIJHO Bara OAHOroO OyHTa Ta 3arajbHa Bara BAHTaXy B BaroHI, T

A2 _ 4.1,083(0+150 + 300 + 450 + 600 + 750 + 900 + 1050 +1200 +1350 +1500 + 1650)
52

=825mm

3rigHo 3 Ta6mn. 9 I'maBu 1 Jlomatka 3 mo CMI'C [1] BH3HAUMO AOIYCTUME
MO3/7I0BXKHE 3MIIIEHHS BaHTaXy y HaIMiBBaroHi, AJig MPOMDKHUX 3HA4Y€Hb Macu
BaHTa)XY HE NMpHUBEACHUX Yy Tabmuill. JlomycTume 3MillIeHHSI BU3HAYAETHCS JTHIHHOIO
1HTeprosIi€e0. Pe3yapTaT po3paxyHKiB MpHUBe/IeHI B Tabaui 1.
Taoaunnsg 1
JlomycTMa Bara BaHTa:Ky B 3aJ1€5KHOCTI Bil KLILKOCTI psixi OyHTIB y

N03/10BKHBOMY HANPSAMKY Ta 3a30pi Mizk OyHTamu 10 150 mm.

BapianT 3aBaHTa)KeHHS

Hoxasmmx 1] 2345678
KinbkicTh OyHTIB B psiy, IIT 12 | 11 | 10 | 9 8 7 6 5
ITo3noBxHE dakTuune 825 | 750 | 675 | 600 | 525 | 450 | 375 | 300
3MILIEHHS 833 | 759 | 675 | 630 | 556 | 482 | 408 | 334
LIEHTpPA Barw, Jlomyctume

MM

Pexomennmosana |52,0(57,0(61,0(62,0|63,0|64,0|65,0|66,0

Maca BaHTaxy MAKCHMAILLO

y BaroHi, T 52,5|57,6 61,0624 63,4 64,4654 664
JIONyCTUMA

Hanpuknaz, Ko 1jsi po3ryisHyTOro BUMAAKy po3MilieHHs 12 OyHTIB B pAny,
3aBaHTAKUTH BaroH /10 53 T, TO OMyCTUME 3MIIIEHHS LIEHTPY Baru Oyae CTaHOBUTHU
817 MM, 1m0 MeHIe (PaKTUYHOTO 3MIMIEHHS BAaHTAXY K€ CTAHOBUTH 825 MM, IO €
HegomycTUMUM. OYeBHIHO, IO BAHTAXKOBIANPABHUK HAMAara€TbCsi MaKCHUMAaIbHO
BUKOPHCTOBYBaTH BaHTaXXOMiJ €MHICTh BaroHa, a BPaXxOBYIOUM JOIYCKH Ha Bary
KOKHOIO OYHTa 4ITKO BIMCATUCA B PEKOMEHJIOBaHY Bary 3a3HadyeHy B Ta0i.l €
CKJIQJHOIO 3a7auero. BpaxoByrouum HasgBHICTh 3amacy MIX pO3PaXyHKOBUM Ta
JIOMYCTUMUM 3MIIICHHSIM IICHTPY Barw, M0 BUIHO HA Tpadiky puc.2, BU3HAYEHO
MaKCUMaJbHO JOMYCTUMY Bary BaHTa)Ky y BaroHi.

Bucnokm./Conclusions. B poboTi BH3HAa4YeHa pPEKOMEHIOBaHA Ta
MaKCHMaJbHO JONYyCTHMMa Bara BaHTaXy B HallIBBaroHl IMpH IepeBe3eHi OYHTIB
KaTaHOTO APOTY MPHU iX pO3MIIIEHI y BaroHi i3 3azopamu 10 150 Mm mix OyHTamMu B
M03/10BXKHBOMY HaIPSIMKY. OTtpumani pe3ysbTaTu JT03BOJISIIOTh
BaHTAXXOBIMPaBHUKAaM oONTUMI3yBatu cxemy MTY 3 ypaxyBaHHSIM MOKJIHBHUX
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BapiaHTIB KOMOiHAIll BaHTaXy IO [JOBXHHI OyHTIB Ta JOBXKEHHI Ky30Ba.
MaxkcruMasbHe BUKOPUCTAaHHS BaHTaXKOMIAEMHOCTI BaroHa JOCATA€TbCS MPHU Miadopi

JOBXKHNHHU 6YHTiB Ta KY30Bad Barola 3 MCTOIO JOCATHCHHA HYJIbOBHUX 3330piB.
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Abstract: Intelligent information technologies are created based on the use of
information processes for the formation, collection, storage, processing and
transmission of information that make up a common information technology, by
adding to these processes the property of intelligence. Intelligence is associated with
the subject area that it models. The model is then used to execute selected processes
and solve problems in the domain based on methods that are determined by
intelligence and selected logic.

Key words: intelligence, intelligent modeling, knowledge, subject area,

information technology, and intelligent information technology.

Introduction. Information is one of the most important resources and at the
same time a means of ensuring the existence of society. Therefore, information
technology as a set of methods and means accompanying the formation and
development of human civilization can be found at every stage of human existence,
from ancient times to the present day. At the same time, the form of presentation of
both the information itself and the technologies associated with it in society is
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changing.

In recent decades, information technology (IT) has developed greatly,
penetrating into all areas of the economy and social life. These technologies have
served as a new economic and social resource for modern society. The further
development of IT, associated with their intellectualization, an increase in the level of
intelligence associated with the implementation of information processes, and
consideration of intelligent information technologies (11T), turned out to be natural.

This work is devoted to the consideration of the problems associated with the
definition and study of the possibilities of IT intellectualization and the construction
of IIT.

Subject area and intelligence. Intelligence is a property of a subject or a
system, determined by its ability to cognize the subject area (SA) surrounding the
subject and adapt to it using one's knowledge. In the general case, an SA is a part of a
real, imaginary, virtual or in some other way a given world, environment, within a
certain context. Cognizing an SA, the intellect builds its own Subject area and
intelligence.

Intelligence is a property of a subject or a system, determined by its ability to
cognize the subject area (SA) surrounding the subject and adapt to it using one's
knowledge. In the general case, an SA is a part of a real, imaginary, virtual or in some
other way a given world, environment, within a certain context. Cognizing SA, the
intelligence builds its own represent of it, and the area itself becomes a constituent
component of such intelligence, determining its capabilities and direction. Therefore,
very often, when they talk about the intellectual success of a person, they associate
these successes with the SA, in which his activities are manifested: physicist,
mathematician, biologist, poet, philosopher, and composer.

The general representation of an SA is based on the perception of this area and
the selection of some objects in it, their structuring and finding those transformations
that connect different objects in this area. Tasks (problems) in an SA are defined as a
search for transformations that connect some SA objects with others or establish how

one object in this area can be transformed into another. of it, and the area itself
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becomes a constituent component of such intellect, determining its capabilities and
direction.

To cognize an SA, the subject needs to perceive it in some way. Then, at the
level of his perception, he can build his idea of the SA in the form of its model. This
model is a reflection of the SA, which the subject builds, saves and uses, defining his
behavior in the process of interacting with this area. The behavior of the subject is
specified in the form of a sequence consisting of the results of solving problems - the
constituent elements of solving the problem posed to the subject in the SA. In this
case, the subject solves problems in the SA model, which he built and which he
knows. If this model is adequate to the SA under consideration, then one should
expect that the result of the solved problems would be a solution to the problem that
has arisen in the SA. And the intellectuality of the subject is manifested in the fact
that he was able to successfully solve the necessary problems in the SA. Sometimes
the intellect can use a ready-made SA model, and only solve some problems in it. Or
supplement the model with new designs and solve problems in a modified model.

The subject's intelligence is understood as a property that allows the subject to
adequately model the subject area, which he perceives and with which he interacts,
and at the level of the constructed model to solve problems related to the interaction
of the subject and the area. [1, p. 34]

The SA modeling process considered in the definition of intelligence is
hereinafter called intelligent modeling. Intelligence in relation to a given SA is
determined by two components: first, the component that models this area - the result
of its actions is an SA model built in the form of a system of local and global
knowledge about the SA. A system endowed with intelligence retains this model and
builds its behavior in an SA on the basis of this model. And, secondly, a component
that solves the problems arising in the SA and representable in the SA model. Both
components use the logic that the system chooses to represent the SA and which it
uses to solve problems in it.

Any logic can be used as logic in the intellect. For example, classical logic,

modal, fuzzy, descriptive logic, logic of defaults, faith, knowledge, informal logic,
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inductive logic [2, p.101].

An intelligent system (1S) is a system with intelligence that operates in an SA
and uses its intelligence in organizing its interaction with an SA. Technology is a
documented set of methods, processes and tools used to obtain a product as a result of
its implementation. Intelligent technology applies intelligent methods and processes.
A method or process is called intellectual if, being the second component of
intelligence, they are focused on solving problems in the SA model, built as a result
of intelligent modeling of this SA, and use knowledge presented in a multicomponent
form. [3, p.12]

Knowledge and its presentation. The IS modeling of any SA is based on the
idea of this area that the system receives from the SA, or on the basis of its sense
organs or some technical means used by the system to communicate with the SA. Or
using ready-made, previously obtained data, facts, characteristics, correlated with the
SA. These representations will be called information that describes the SA under
consideration. It is information, together with possible hypotheses about the structure
of the SA and the logic connecting its individual elements that is the basis for the
system to create a model of the region in the course of intelligent modeling.
Obtaining information can be distributed over time and used in the sequential
construction of variants of the SA model.

The information about the SA, which is saved by the IS for the intended or
performed modeling, is used in the formation of knowledge about the SA. Formally,
knowledge is a representation and semantic description of individual components of
an SA - elements (objects, images, situations) and connections between them,
obtained by IS both in the process of displaying an SA using the organs of perception
and subsequent analysis of this mapping, and in finished form from other subjects
(intelligent systems) or from knowledge bases. In this case, in the form of knowledge,
the description of only a certain part of the SA is usually presented, which is modeled
by the 1S based on knowledge.

How knowledge is considered a set of facts, statements (one or more

simultaneously), representations, schemes, models that define the forms of elements
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(objects, images and situations) of knowledge about an SA, structural connections
(dependencies) between elements of knowledge, geometry SA. Knowledge can be
proved, deduced, confirmed as facts or conclusions in this area in the process of its
study and research, or refuted in the course of these processes. In the latter case, they
cease to be regarded as knowledge. Note that some entities of the domain are
considered as objects of the SA, which are distinguished as a single whole in the
process of its perception by the IS. Images are sets of objects that are interconnected
and interact as a whole in an SA. Situations are a set of partially interacting objects
and images that are considered in an SA as a certain environment in which an IS
operates. In general, knowledge about elements that can be objects, images or
situations is represented as a set that includes four components: first, a set of
properties (features, attributes) of this element, and secondly, a logical formula for
representing an element in the language of logic chosen to describe the SA, thirdly,
the set of connections (relations, transformations) that connect this element with other
elements of the SA, and fourthly, the ontological specification of the element in the
language of the ontology adopted to describe the SA under consideration. The
relations between the elements of an SA apply to knowledge about these elements.
Thus, the knowledge space is compared to the set of knowledge, which serves as the
basis for constructing the SA model [3, p.12].

Intelligent information technology. Modern society is a society of
technologies, since the production of any mass product is always based on the
preliminary technology of its manufacture. Moreover, economically in society,
technology itself becomes a commodity. Technologies are used in industry and
agriculture, in science and education, in medicine, in military affairs, in management.
But especially rapid growth associated with the development of computers and
computer networks is demonstrated by information technologies. [4]

Today information technology (IT) is a documented set of methods and tools
that define information processes: the formation (receipt), collection, storage,
processing and transmission of information. These processes are based on digital

representations and computational tools considered in a given SA.

119



Further development of IT and the transition of IT to a new level are associated
with the addition of the properties of intelligence to them. Based on the general
definition of intelligence, this property, first, assumes that intelligent technology is
associated with some SA. At the same time, it is natural that an SA can be small,
specialized, correlated with some areas and problems, or an SA can be focused on a
certain area of application, for example, scientific research or industrial systems.
Finally, an SA can cover entire social structures or organizations. At the same time,
the complexity of such an area increases, the amount of information associated with it
increases, and the corresponding IT becomes more complex. But one way or another
the SA admits a digital representation.

The relationship between IT and the SA assumes that the technology itself
must also be structured in accordance with the structure of the SA, and the collected
and processed information reflects the properties and changes of the individual
components of the SA and the connections between them. In this case, changes and
transformations of the SA components are reflected in the information that IT deals
with. Since intelligence presupposes the construction of an SA model based on
intelligent modeling [5, p.16], the corresponding IT includes this model as its part,
which ensures the adequacy between reality and information representing this reality.

In some cases, intelligent technology can be supplemented by means of SA
modeling. These tools provide a way to generate the information you need. They
extend the original IT, and allow you to structure the information you collect. The
storage of the collected information takes into account the structure of the domain
inherent in the SA model, and the processing includes transformations that are an
integral part of the SA model. Thus, intelligent information technology (1IT) is
based on the SA information model, which consists of information representations of
individual components and component structures contained in the SA model. This
model also includes transformations of information, which are determined by
relations and transformations included in the SA model. In addition, the information
model uses the logic that the intellect applies to represent the SA.

Intelligent information technology is IT, which is based on the SA
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information model and which has the ability to independently organize its interaction
with the SA. It performs its constituent processes, focusing on the SA model, which it
builds itself or which it receives from the outside during its construction. The
execution of each process included in the IIT is associated with the SA model in
which this process operates. Therefore, it is either completely specified initially, or is
created due to its intellectualization - binding to the SA in which this technology
operates.

Finally, those transformations that are associated with solving problems in the
SA model are also reflected in the IIT, which includes operations for collecting,
storing and processing information determined by the construction of IT, and in
addition, additionally, the same operations, but in the conditions of the existence of
an information model.

IIT can process data presented in digital form, textual, graphic and figurative
information, as well as information defining situations, both statically and
dynamically. The fundamental difference from intellectual from just information
technology is the fact that IIT is replenished with another information process, which
Is associated with solving problems in the SA model and forms additional
information that is used in parallel with those information processes that make up IT.

Conclusions. Intelligent information technologies represent a new class of
general information technologies focused on close interaction with a given subject
area for which the technology under consideration is being built. A feature of the IIT
Is the orientation of all processes: the formation, collection, storage and processing of
information on the existing structure of the SA. In addition, the T includes the
means of perceiving the SA itself, which makes it possible to correct information
processes when the SA changes. In this case, the IIT relies on the SA information
model, which displays all the information characteristics of the constituent elements
and possible transformations of this SA.
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Summary The automated remote information system of the “predictive"
monitoring and non-destructive testing of elements of aviation structures and
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objects and their changes over time, that is, vibratory accelerations. The system
enables to detect the equipment destructive modes and prevent accidents in various
fields of technology and other industries.
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The main purpose of the remote control and monitoring system is to detect the
destructive mode of the equipment operation and predicting the speed of its
development. The basis of the "predictive" systems of equipment vibration
monitoring is the signals analysis of one or more tracking laser sensors, which enable
to detect rapidly developing defects to the accident controlled equipment. Therefore,
the vibration monitoring systems are effective for alarm preventing. This direction is

of great importance for scientific research in space and aircraft, shipbuilding,
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engineering, instrument making and other industries.

Basically, the vibration measurements are carried out by the mechanical
contact of the sensor with a source of vibration. To eliminate the load of the object
with contact sensors, in order to eliminate the effect on the object under study, non-
contact methods and controls are necessary.

Currently, great attention is paid to solving the problem of developing non-
contact meters of vibration parameters. The development of new, the best existing
vibrator analogs in the world is possible as a result of using measurement methods
that were not used before in this scientific industry. Optical vibrometers [1] enable to
introduce the latest technology for analyzing designs oscillations by scanning the
surface and providing a vibrational data card. Therefore, the use of optical location
devices in vibrometry is relevant, appropriate and promising. The aim of the paper is
to develop and create an automated information and measuring system for monitoring
the operation of equipment based on autonomous telecontrolled optical location laser
vibrometers, remotely ensure the measurement of the vibration characteristics of the
fluctuating objects and changes in time, that is, vibratory accelerations.

The system includes autonomous non-contact laser vibration meters (laser
vibrometers) [2], telemetry device for receiving information and computer of the
center of collecting and processing data [3-4]. The system provides a remote
collection of vibration meters of a controlled object and controls the instruments
operation mode. The computer for collecting and processing information in automatic
mode performs recognition, saving and predetermined initial processing of the
transmitted array of data of each laser vibrometer included in the vibromonitoring
system. The vibrometer was developed on the basis of the optical location method of
remote registration of vibration fluctuations of the object surface and their changes in
time, that is, vibration accelerations, which is characterized in that the measurements
of the vibration characteristics of the oscillating object are based on the analysis of
the shape and the time ratios of the oscillations of its surface [5-6 ]. The vibrometer is
based on a phase method for measuring the vibration and frequency of oscillations of

the surface of the object under study. It performs measurements in the range from the
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tenths of a millimeter to half the wavelength of the modulation signal of the probing
laser radiation with vibration frequencies in the range of 0 ... 1000 Hz. With the
frequencies of the modulation of the probability optical signal Fm = 100 ... 200 MHz,
the measuring accuracy of the viburnum in the range from 0 to the units of meters
will be 0.1 mm. The vibrometer measures and registers the parameters of the
oscillations of structural elements in the most informative points of the observed
objects and transmits the measured values by telemetry channels to the remote center
for collecting and processing information. It is able to move the high-frequency
border into the megahertz zone, and the measured amplitude of the oscillations is up
to several millimeters. The vibrometer uses the latest digital registration and signal
processing technologies. Its advantages are the following: high and stable accuracy,
linearity and high-quality amplitude-chat characteristic, the ability to measure surface
vibration and provision of vibration data cards. Implementation of development will
solve the problem of distance diagnostics of the object technical condition, and non-
destructive testing of aviation equipment elements will increase their work safety.

The laser vibrometer measures the parameters of the oscillations of the design
elements of the observed objects. The use of the optical phase method, as having the
necessary accuracy and stability for measuring the vibration and stroke surfaces, the
most justified for the vibromonitoring systems. The phase method of measuring the
amplitude of oscillations provides for harmonic modulation by the intensity of the
optical signal with the frequency of the FM defined by the high-stable generator.
Changing the range L, associated with the vibration of the surface under study, i