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OCTAHHIN 3ANOPO3bKUA OTAMAH METPO KANTHULLEBCbKWUN: 3BUTATA |
XXEPTOBHICTb

Kouyp ManuHa eopriiHa
KuiBCcbKkuii HauioHanbHUn yHiBepcuTeT iMeHi Tapaca LUesyeHka, kaHOnAaT iCTOPUYHUX HayK, AOLEHT kadeapu icTopii
Ons rymaHitTapHux cpakynbteTiB (YkpaiHa)
e-mail: panihalenka@meta.ua

PE3IOME

PoskpnBaloTbCA HaMBaXnUBILLI BiXW >XUTTA OCTaHHbLOrO KOLOBOro otamaHa 3anoposbkoi Cidvi [MeTpa
KanHuwescbkoro (1691-1803). AKUEHTYeTbCH yBara Ha WOro AepXaBHULbKiN, TFOCNOAAPCHKiN, BIACLKOBIN Ta
6narofinHin gianbHOCTI.

KnrouoBi cnoBa: 3anoposbka Ciy, K03aUTBO, KOWOBWUA oTamaH, [eTpo KanHWLWEBCLKUIA, CONOBELIbKUIM
B'S13€Hb.

PE3IOME

PackpbiBaloTCcs BakHEMWIME BexXu XM3HU nocregHero Kowesoro atamaHa 3anopoxckon Ceum [letpa
KanHbiwesckoro (1691-1803). AKueHTMpyeTCA BHUMaHWe Ha €ro rocygapCTBEHHOW, XO3AMCTBEHHOW, BOEHHOW U
OnaroTBOpPUTENBHOM AEATENBHOCTW.

KnroueBble cnoBa: 3anopoxckas Ceyb, ka3ayecTBO, KOLEBOWM ataMaH, NeTp KanHbIlWeBCK1i, CONoBeLKni
Y3HUK.

ABSTRACT

There are revealed the most important life milestones of the last ataman of the Zaporozhian Sich Petro
Kalnyshevsky (1691-1803). Attention is focused on his statist, economic, military and charitable activities.

Keywords: Zaporozhian Sich, Cossacks, ataman, Petro Kalnyshevsky, prisoner of Solovky.

NMOCTAHOBKA MNPOBJIEMU

YkpaiHcbka 3eMns Aana noAacTey YMMano 3HaMeHUTUX, YCNaBreHnX, BAMMBOBUX 0COBUCTOCTEN. IXHE XKUTTA
Oyno pi3HUM: BiA HaMBULLUX BEPLUMH CraBu W BU3HAHHS — 4O NOBHOro 3abyTtTtsa. CborogHi YkpaiHa TBOpUTb BnacHy
icTOpilo, sIka onocepeakoBaHa HaMUiHHIWKMM ckapbom — nmogbmu. CrnaBeTHi iMeHa i BuaaTHUX CUHIB i JOYOK, cepen
Akmx i MeTpo KanHuweBCbkuiA — ogHa 3 HaWsCKpaBiWMX noctaTen BiTYM3HAHOI icTopii. BiH 3anuwwms y cnagok
Hallagkam npuknag naTtpioTuamy, MYXHOCTI W He3namHoCTi ayxy, nobosi oo pigHoi 3emni. . KanHuweBcbkun —
€AvHa B icTopil YKpaiHu nocTatb, XUTTHA KO npondarae Yepes Tpu ctonitta: Hapoauscs B XVII, aiss npotarom XVIII, a
nomep y XIXct. XKutTs T. KanHnweBcbKoro ik HenepeciyHoi 0coBMCTOCTi ko3aubKkoro nigepa, Tak i 4ygoBOro
agMiHicTpaTopa, Myaporo gunnomara HepO3pMBHO Nepensenocs 3 [oJiel YKpaiHCbKoro Hapoady i Tomy yocobntoe
BaXNUBMUI eTan HaujioHanbHoi icTopii. CTtopiHku xunTTs . KanHuweBcbkoro Aoci 3anuwaTbes NpeaMeToM HayKoBUX
ANCKYCiIh Ta aKTMBHOI Monemikn. Hepigko okpemi MOMEHTW Ta HaBiTb Mepioau 3 XUTTA Uiel iCTOpMYHOI noctari
NepeocM1CIOITLCH Yepes BUSBMEHHS HOBOI (hakTonoriYHoi 6asun, CnpoCcTOBYHOTLCA HAATO MidOMOri3oBaHi acnekTu.
Livm Takox 06yMOBMIOETECA BaXXNMBICTb 3'ACYBaHHA OKPECIEHOTO NMUTAHHS.

MoctaHoBka AaHOI NpobrneMu obyMOBMNEHa TaKOX He NULIEe akTyanbHICTIO AOCMIOKEHHS, a 1 BiACYTHICTIO B
Cy4acHi ykpaiHcbkin icTopiorpadii y3aranbHiow4oi poboTn npo GaraTorpaHHiCTb NocTaTi OCTaHHBOrO KOLUOBOMO
otamaHa [1. KanHuweBcbkoro.

BUKNAQ OCHOBHOIO MATEPIANY OOCHIAXEHHA

Hapoamecs IM. KanHuwescbkuin 1691 p. y c. MycroeinTiBka (HMHIi PomeHcbkoro p-Hy Cymcbkoi 061.), wo
3HaxoauTbca Ha Beperax pivku Cynu, niBoi nputokn [Hinpa. MeTpo 6yB HaWcTapwmnM CMHOM Ko3aLbKkoi BAoBW Aradii.
CesweHkom MukonaiBcbkoi uepkBu M. Cmina 6yB 6pat M. KanHuweBcbkoro CemMeH — Ha UbOMY «NPUXOAI ax A0
cBoei cmepTi 1796 p.» [14, c. 10]. 3rigHo 3 nepenucom 1767 p., y CMinsHCbKin COTHI 3HaumBcs i ko3ak [laHac
KanHuweBcbkuin, sikMiA nignucae nepenucHy BiAOMICTb pa3oM i3 COTHMKOM, WO CBigYMTb NPO MOro Heabusikui
aBTopuTET Yy MicTeuky [16, c. 10]. MeTpo MaB i cecTpy, sika Byna 3amixHs 3a ko3akom C. Jlyk'ssHoBu4eM i3 c. TpouiBku
Ha JloxBu4umHi. Moro nnemiHHuuS Oyna gpyxwuHoto nybeHcbkoro xopyHxkoro C. Benbtunbsika [9, c. 408], a
ABOIOPIAHUI NneMiHHNK — V. KanHuwweBscbkuii-MigraiHmii — kosaLbkum nonkosHukoM [18, c. 190].

e y toHomy Biui notpanue lMeTpo Ha Ciy, ge W nponwnm horo monogi poku. [okymeHTn apxisy Kowa
3anoposbkoi Civi 3 movaTtky 50-x pokiB XVIII cT. yce yacTiwe nopatoTb iHdopmauito npo [M. KanHuweBcbkoro.
[isHaemochb, WO BiH Yy Lier Yac 3anmMae BULi CTapLUMHCBKI Mocagun: BINCbKOBOro ocaByna, kUi BignoBsigae 3a CTaH i
opraHi3adito Bificbka, NoTiM — BiiCbKOBOrO cyaai, To6To OyB Apyroto 0coboto Micrns KOLOBOro oTamaHa.

Bigowmo, wo . KanHnwescbknini y 1755 ta 1758 pp. y cknagi «agenytauii 3 Tpbox yonosik nobyeas y C.-
MeTepbypsi, Ae knonoTaB NPoO BMAAHHSA rPaMOT Ha MOBEPHEHHS KO3akaM [AaBHIX NpaB Ha 3eMernbHe BOMOAiIHHS B
3anopo3bKoMy Kpai, YaCcTUHa SIKOro BifiMLLna B JOHCbKE BiiCbKO, Nia cepOebki i HoBocepbebki noceneHHs» [9, c. 409].
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Y 1762 p. BiH yneplie obMpaeTbCs KOLIOBMM OTamMaHOM 3amnopo3bKOro Bilicbka [12, c. 281]. Y BepecHi Liboro > poKy
pasom i3 BiicbkoBMM nucapeM |. Fnobot BoHu 3ycTpivanucs 3 uapuueto KatepuHoto 1l [16, c. 16]. Kowoswuii otamaH
He Ayxe cnopgobascs Lapuui, HEeBAOB3I 3 L€l nocaam noro ycyHynu. Liapcbkuin ypag ckacysas BuGopu B 3anopo3sbkii
Civi, Tomy T1i kepiBHMUTBO obBupanu, sk NpaBuno, He Ha 3aranbHOBIVCBKOBWX pajax, fK paHile, a Ha cxopax
cTapwuHu, e 3A4e6inboro 3aTBepa)KyBanucb pekoMeHOoBaHi Lapuueto kaHauaatypu. Ane KosauTBo irHopyBano
LapcbKi 3aKoHM, 0buparoumn HangocTonHiwmx. OaHMM i3 Takux obpaHLUiB ko3aubkoi rpomaau ctas 1. KanHuweBcbkui,
AKUA Y CiyHi 1765 p. ycynepey LapcbKi BoMi 3HOBY CTaB KOLUOBUM OTaMaHOM. FCKpaBWM CBIAYEHHSIM LbOro crana
«CnpaBa npo camoBinbHe obpaHHsi kKo3akamy oTamaHa Kowa 3anoposbkoi Civi KanHuweBcbkoro», posnovaTta 12
noToro i 3akiHyeHa 16 GepesHa 1765 p. — moHag Micsiup cneuianbHa chigya KoMicia poscrigyBana Luewi BusiB
«3yxBanoi Henokopw i ceaBoni» 3anopoxuis [4, c. 408].

Pocisa rotyBanack Ao BiiHM 3 Typey4uHoto, a B Hiil yKpaiHCbKOMY KO3aLTBY BiABoaunacs BupillansHa porb.
Tomy KatepuHa Il TvmyacoBo 3mupunaca 3 camoBinibHUM obpaHHAM [1. KanHWLWEeBCbKOro KOLOBWUM, SIKUA CTae
OTamaHOM BApyre  0CTaTOYHO — ax A0 3HULLeHHst 3anopo3bkoi Cidi, TOGTO Ha AecATb PokiB NiapsaAa.

M. KanHvweBcbknin BpaB akTUBHY y4acTb y POCINCbKO-Typeubkux BinHax 1735-1739 i 1768-1774 pp.,
Bij3Ha4MBCA pasom 3 3anopoxusamu npu B3aTTi Ovakosa, KiHOypHa, Baxuducapato, Xagxkubeto Ta iH., Hanarogus
[iAnbHICTb KO3aLbkoi po3Bigkn B Kpumy. Y BilicbkoBUX 6Gartanisx KOLWOBMIW OTamaH BWUSBMB HeabWsKWn TanaHT
NnomnKkoBoAuUs i 0coBUCTy XOpobpiCcTb, a TakoX BMIHHA OPIEHTYBATUCHA B MONITUYHIN obCTaHoBUi. Baxnuneuii BHecok
3anopoxuiB y nepemory Pocilicbkoi imnepii 6yB BiasHayeHun uapcbkum ypsgom. Y 1770 p. . KanHuweBcbkuin
HaropomKeHW BENMKOIK 30/10To Medannto 3 giamaHtamu [13, c. 38], a 1773 p. NlOMy NPUCBOEHO BiNCLKOBE 3BaHHS
pocincbkoi apMii reHepan-nenTteHaHT [16, c. 15].

M. KanHuweBCbKMIA — OOWH i3 HaWaKTUBHILLMX OnarodiNHuMKIB Ko3aubkoi 0o6u. BnacHum kowToM BiH
36ygysaB noHag 30 npasocnaBHux xpamiB. Cepen Hux: cB. an. lNMeTpa v lMaBna y MexuripcbkoMy MoOHacTupi nig
Knesom (1768), Mokposu lMpecsaToi boropoauui y PomHax (1770), Tpoiubky Lepksy y c. MNycTosinTisui (1773), xpamu
B JloxBuui (1763-1764) i MeTtpukiBui (1769-1775) [13, c. 34; 18, c. 191]. B poku noro nepebyBaHHA Ha nocagi
kowoBoro oTamaHa Kiw diHaHcyBaB OyaiBHMUTBO Tpoiubkoro cobopy B Camapi (Tenep HoBOMOCKOBCbKY) Ta
Moopinni (Morunis, banbakiska, Jlnykiska, lN'ynanieka Ta iH.), BignpaBneHo nogapyHku ansa xpamy poba MocnogHboro
B Epycanuwmi [14, c. 7-8; 18, c. 191].

M. KanHMweBCbkUn NOCNigOBHO 3axuLLaB 3eMenbHi iHTepecn 1 Mexi 3anopoabkoi Civi, NPOBOAMB akTUBHE
3acerneHHs MiBOeHHOYKPAiHCbKMX CTEMiB, CNpUsSB 3aCHyBaHHIO HOBUX HaceneHux nyHkTiB. . KanHuwescbknin nbas
npo po3BUTOK xnibopobcTBa, pemecna v Toprieni. OcTaHHIn nepiog B icTopii 3anopoxoka NO3HAYMBCA EKOHOMIYHMM
NigHECEeHHAM, POCTOM KifTbKOCTi 3anopo3bKUX 3UMIBHUKIB — BaraTtorany3esBux rocnogapcts oepmMepcbKoro Tuny, Lo
6asyBanuncst Ha BnacHi i HavmaHin npaui. MNpoTuaityn POCINCHKIN KOMOHi3aLji yKpaiHCbKOro MiBAHS, 30Kpema
3anoposbkux Teputopin, [1. KanHuweBcbkOMy BOanocss BNpOBaguTM B XKUTTS HOBY MNPOrPECUMBHY CUCTEMY
rocnogaploBaHHs, WO nepegbayvana po3BUTOK XYTIPCbKMX rOCMNOAApPCTB, CTBOPEHHS KO3aLbKUX 3MMIBHUKIB,
npomMucniB, 30BHILIHLOI Ta BHYTPILLIHLOI Toprieni. Mepenosi hopmu couianbHO-EKOHOMIYHMX BIGHOCKMH Ha 3anopoXi,
€KOHOMiYHa He3anexHicTb cTaHoBunu, 3a cnosamu Katepunu Il, 3arpody Ta 6ynu HakcCTpaLLHILLMM 3M0YYMHOM nepes
Pociicekoro imnepieto [5, ¢. 538]. HapewrTi, uapuusa onosiwana, wo couianbHo-nonituyHun yctpin Civi Oys
NPOTUNPUPOAHWI | Cynepeyns Aep>xaBHOMY nagy iMnepii.

Llapcbkunii ypsig, peTtenbHO po3pobnsie kapanbHy akuito npotu 3anoposbkoi Cidi. 25 TpaBHa 1775 p.,
30epiratoun LINKOBUTY TAaEMHULIO LWOAO METW CBOro Moxody, BUCTYNUNWM Y MOXi4 MpOTM 3arnopo3bKoro Ko3auTBa
LuapcbKi Biicbka nig KomaHayBaHHsAM reHepan-nopyduka [1. Tekenia. [M'atema konoHamu nwnu 10 nixoTHWX, 13
AOHCBKMX KO3aubkux i 8 NonkiB perynapHoi kasanepii, nigcuneHunx 20 rycapcbkvmu i 17 nikiHepHuMu eckagpoHamm [1,
c. 412; 13, c. 47] i3 3Ha4YHMM apTUEpPIANCBKNMM NapKoM, 3aranbHot YncenbHicTio noHaa 100 Tuc. ocib [3, c. 250].

Ciu oxOpoHsinacst rapHi30HOM YMCENBHICTIO B TPU TUCAYI Ko3akiB i3 20 HeBenukumu rapmatamm [21, ¢. 556; 2,
c. 271]. MNepeBaxHa KiNbKiCTb KO3akiB Ha TOM Yac BignpaBunmnchb no AomiBkax abo noganacs Ha npoMucnun. Y Hid Ha
4 yepBHA 1775 p. LapcbKi BilCbka NigiNWNM A0 CTiH civoBoi dopTeui [8, c. 4]. BapToBux 6yno 3HATO, apTumnepito
3axonneHo, civoBy raesaHb Ha p. lMigninbHin 6nokoBaHo, CyAHa, WO Tam CTOSNu, 3axonneHo. POcCifichbki Bicbka, 3a
ABa [Hi 3alHANM BCi manaHku, micteyka v cnoboau no Bcbomy 3anopoxokio [21, ¢. 557]. Ha TpeTin geHb . Tekenin
nocnas riHua B Ciyv i3 Bumoroto npubyTn go Hboro. OTpumasLum Lo 3BicTKy, 1. KanHuweBcbkuid 3ibpaB ycix oTamaHiB
Ha CxofKy, e W nodanu paguTucb, Sk OisTu aani. YactvHa 3rogHa Oyna 3MMpUTUCh, iHWI 3aknukanu 6utucb 0o
OCTaHHbOrO.

Ak 3a3Havae A. CkanbKOBCbKMI, BMpilLanbHo Byna npomoBa «HavanbHuka (apxivangputa — M.K.) CiyoBux
uepkoB Bornogumupa CokanbCbkoroy», ki nobaumslum «6esnapasa  GyHT», BUMLLIOB 3 LIEPKBM i3 XpECTOM Ta novaB
«YMOBIATM 3aKONoTHUKIB: «[1obGiiTecs bora! Bu xpuctusaHu i miginmaete pyky Ha XxpuctusaH! Bu xpuctusaHu i xxagaete
nponuTK KpoB €AUHOYTPOOHY! lMobinTecs i He MAiTh Ha Take: BUOHO, BXe A0NSA Halla Taka, i My npuiMaemo Big bora
[OCToNHO no ginax Hawmx! Ocb Bam XPecT i po3in'aTuiA Ha HbOMY, SIKLLO BM HE MocnyxaeTe, TO 3arnHeTe Bpas!» [21,
c. 558]. I3 TakMM yMOBRSIHHAM norogunach He nuile cTapLlunHa, a i Bincobko. M. KanHuweBCcbkMin TakoxX AaB 3rogy Ha
neperosopu i pasom i3 38 KypiHHMMK oTamaHamu Bignpasusca o l1. Tekenis. CnogiBaoyncb Ha SIKiICb KOMMPOMICHi
[OMOBMEHOCTI 3 Lapuuelo i Wwob YHUKHYTU KpOBONPOnUTTA (HagTo Bxe HepiBHI 6ynu cunu), — M. KanHuweBcbkni
Haka3aB 3aaTtu Ciy 6e3 6oto. Xo4 6e3 okpeMux cyTu4ok He obiliinocs.

Yepes aBa micaui nicnsa 3pyvHyBaHHsa Civi, 3 cepnHga 1775 p., KatepuHoto || nporonoweHo maHidecT, skui
noBuHeH OyB MOSICHNTM «BCbOMY CBITOBI» MNPUYMHM LbOro akTy. MaHidhecT Bpaxae CBOEK HEmMOriyHICTIO Ta
npoTtupivuamn. 3 ogHoro 6oky B HboMmy Ciy 300paxyeTbCs, SK THI3g0 posbuiwiak, Wwo icHyBanu 3 rpabyHkiB,
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nepebyBann B «HanmbpyTanbHilLOMY NUSALTBI | >amnworigHoMy, OrMAHOMY HEBIirmacTBi», HEe Manu BRacHOCTI,
nepeLukofKanu Toprisfi Ta KynbTYpHOMY XWTTIO CycifiB, a 3 Apyroro 60Ky maHiecT o6BMHYBa4ye 3anopoXLuiB y
TOMYy, LLIO BOHM Manu Benuki rocnogapcraa, 3numMiBHUKK, crnoboau, npuiiHanu go 50 000 censiH, BnawiTyBanu «BracHe
xnibopobcTBO, B YoMy 1 gocarnu 6arato ycnixiB», nparHynu «yTtBoputh 3 cebe BcepeaunHi 6aTbKiBLLUMHM obnacTs,
LifKOM HesanexHy, 3i CBOIM BRacHMM HecaMoBUTUM YynpasniHHAM» [11, c. 174]. Y pOKyMeHTi 3a3Havanochb:
«3abyBsatoun CBOi nonepeaHi BaXxnuBi i 3ryOHi 3B1YKM i 3pady BipHOCTI i NigAaHCcTBa, BOHU noyanu ... HaaTo Aaneko
3axoOMUTW 3 CBOIM 3yXBarbCTBOM...», «MU 3aXOTifN Yepes Lie orofiocuTy BCiM BIPHONIAAAHUM Linoi HaLWoi iMnepii, Wwo
3anopo3bka Ci4 ocTaToyHO 3pyrHOBaHa, 3 BMKOPIHEHHAM Ha ManbyTHE 1 caMOi Ha3BM 3anoOpO3bKMX KO3akiB, 3a
06pasy Halloi iMNepaTopCbKOi BEMMYHOCTI, 3a 3yxBani BYMHKM LMX KO3aKIB i 3@ HECNYXHSHICTb A0 HaLLIWX BUCOYANLLIMX
nosenivb» [11, c. 173]. TobTO, LapM3m paxyBaBcs 3 CiHOBMKaMW NWLLIE A0 TUX Mip, MOKK BiayyBaB NoTpeby B IXHLOMY
BilICbKOBOMY AOCBIfi Ta 3BMTA3I. Ko3aku Gpanu HanakTuBHILLY y4acTb Yy BCiX BiiHax 3 TypeyuuHoro, Wwo Bena Pocis
npotarom XVIII cT. Konu > nicna ycniwHOro ix 3aBeplueHHs HaranbHa notpeba B Kos3aubkuxX BilCbkax Bignana,
CTaBneHHs 00 3anopoXLuiB pastoye 3MiHUNOCH.

Llapmam xopcToko po3npaBmBcs 3 KepiBHUM ckrnagom Cidi. Ane Hanbinblue nNocTpaxkaasB KOLOBWUA OTaMaH
M. KanHuwescbkun. . [MoTboOMKiHMM 6Gyno BiggaHO Haka3 Mpo apewT KOo3aubkoro oTamMaHa i BUCYHYTO
o6BuHyBayveHHs. Tak, 3okpema, dasoput nucaB [o Katepunu ll: «BcemunocTiBinwa rocygapuHs! Bauwin
iMnepaTopCbKin BENWYHOCTI BiAOMi YCi OEp3HOBEHHI BYMHKM KonuwHboro Civi 3anoposbkoi kowosoro [letpa
KanHuweBcbkoro i MOro cninbHWKIB, KOiX NiACTynHe OYMCTBO HAaCTINMbkM BENUKe, L0 He 3BaXylCb BXe
nepepaxyBaHHsIM OHOrO PO34ynioBaTh TEHAITHE i NoaMHOMOHe Balle ceple. 3rMoYMHM iXHi 3aCnyroByloTb CMEPTHOI
ctpatn. lpoTe sK NOCTiiHa NUWHOTW Ayl Balwoi CYNyTHULSA LHOTNMBICTL nepemarae CyBOpICTb 310CTUBOCTI
narigH1UM i MaTipHUM BUNPAaBNEHHSIM, TO Y/ He 3BONUTE Nignernum npasegHoOMy Cyay BallOMy YB’S3HEHWM OrofiocuTh
mMunocepaHe nosbaBneHHs BiO Kapw, SKy BOHW 3acnyXunu, a 3amiCTb TOro noBeniTM BiAnpaBuTWU iX Ha BiYHe
YTPUMaHHS 4O MOHacTUpIB, i3 KOix kowwosoro — o Conoseubkoro» [9, ¢. 417]. B kiHui nucta I. MOTbOMKIH HaTAKHYB
Ha MOXIUBICTb HAaropoauTK «BipHOMiaAaHWx pabiB» 3a paxyHOK 3anopo3bkux 3eMenb. KatepuHa Il nignucana: «bytn
no ubOMy», a 3a «BipHy cnyx0y» noxanysana [.lMoTeomkiHy 100 Tuc. OecATMH 3emni, a OAMH i3 aBTopiB
aHTMKO3aLbKOro MaHichecTy reHeparn-npokypop kHs3b O. Bsisemcbkuin ctaB BnacHukom 200 TUC. 4ECATUH 3eMni, Ha
AKi paHiwe 3Haxogunacs Ciy, wo BigToAi gictana HoBy Ha3By — MOKpoOBChKOI dopTeLi, peluTa 3emernb 3anopoxeks
posgaBanach ABopsiHam Ta Himuam-nepeceneHuam: Big 1500 go 12000 gecatuH [6; 3, c. 312].

3 meTol0 No3byTuca «HebesneyHoro AepXkaBHOro 3noynHusA», 6e3 cyay 1 cnigerea, . KanHnwescbku 25
yepBHa 1776 p. npamo 3 KOHTOpu BoeHHOI konerii nig cyBopMM KOHBOEM 3 cemu OCiG: cekyHA-manopa
A. TysupeBcbKoro, yHTep-odilepa i M’aTn conaatis Ha AeB’saTu Tpirikax 6yB BuBe3seHun i3 Mocksu Jo ApxaHrenbcbka
[17]. BoHu npubynu Tyam 11 nunus i, HanHsewK 3a 20 kpb. cygHo B kynua O. BopoHixiHa, nepenpasunucsa binum
mMopeM Ha COnoBKM — pas3oM 3 [00AaTKOBOK OXOPOHOK: CEPXaHTOM i TpbOMa psSAOBWMM, SIKMX BUAINUB
apxaHrenbcbkuii rybepHaTtop €. [0NoBUMH ANA NOCUNEHHS Harnsgy 3a B'A3Hem [17]. Tob6To, KowoBoro otamMaHa
OXOPOHSINO B MOPCBHKOMY MnaBaHHi, kKpiM ekinaxy, 11 BincbKoBOCNyX0O0BLIB LLapCbKOoi apMmii.

Ha ConoBkax MOHacTMpCbka B’A3HMLUSA BBaXkanacd HangaBHILWOK | HaWCTPALLHILWOW cepef, POCINChKNX
TiopeM. 3a 0cobucTUM Haka3om uapiB ciogu Bignpaenanu HebesnevyHux BoporiB abconoTnuamy. 3a >XOPCTOKICTHO
YTPUMaHHS BOHA HEe 3Hana piBHMX. YB'A3HEHi XMBLUEM THUnmM y 3emnsHux amax. Ocb y Ue cTpalwHe micue i 6ys
KVHYTWI CTapuin 3anopo3bkuii ko3ak. Y «BigoMocTax npo KonoaHukiB, WO yTpumyoTbest Y COnoBeLbKoOMy MOHACTMPI»
3asHavanocbk: «[lletpo KanHuwescbkuii 3 1776 poky, nunHa 29. 3a Hakaszom [loTbOMKiHa, 3a BMCOYaWLLMM
NoBeENiHHAM ANA YTPUMaHHA ©6e3BuXigHOro i3 MoHacTupsi i N030aBMNEHHS He TiMbKU NUCTYBaHHSA, a W YCAKOro 3
CTOPOHHIMK 0coBamMu CninkyBaHHsi 3@ NUIbHUM KapayrioM conaaris, Lo 3HaXoA4AaTbCcsA y MoHacTupi» [9, c. 418].

M. KonuuH, sikmin y 1880-x pokax 6yB MOHacTMpCbkuM benbaliepoM, Tak ONMCyBaB KaMepy LbOro B'A3HS:
«CTiHn cupi, nnicHaBI, NOBITPA 3aTxrne, cnepre... ToMy, xT0 NpobyB 6nM3bKO NiBrognHM B 3adywnuein atmocdepi
Kasemary, CTae OyLlHO, KpOB MPUIMBAE [0 rOnoBu, 3'SBNSETbCA SKkecb 6e3mexHe BigyyTTa cTpaxy. B koxHoro, xTo
TyT nobyBaB, HaBiTb HAWCYBOPILLOI MIOANHU, MUMOBOMI BUPUBAETLCSA 3 rPyAen AKLIO He KPUK, TO TSXKKE 3iTXaHHSA i 3
A3UKa 3niTae 3anuTaHHNA: «HeBxe TyT MOoXnmBe xuTTa? Herxe noay 6ynu HACTINbKM MilHi, WO 3HOCUNN POKM LIbOrO
AOMOBVHHOrO iCHyBaHHA?» [13, c. 42].

Bigomuii ykpaiHcbkuid ictopuk 1. €EdmmeHko, nepebyBatoum Ha 3acnaHHi B ApxaHrenbCbkil rybepHii, B
1863 p. 3HaWLWOB Yy MicLLeBOMY apxiBi YHikanbHi JOKYMEHTU Npo YB'A3HEHHS OCTaHHLOrO KOLIOBOro oTamaHa. Tak, y
BigomocTtax 3a 1799 p., wWo nocunanucb y cuHoA, NpoTW npisBuwia konogHuka [M. KanHuweBcbKOro 3anucaHo:
«KanHnweBCbKMI XXUTTS CBOE NPOBOAUTL CMUPEHHO i HiSIKMX KIONOTIB Big HbOro Hemaey [9, c. 416].

KonuwHii KOLWOBMI OTamaH NpOoBIB YBEPTb CTOMITTA Y HEMOACHKNX YMOBaX, ane He BTpaTuB aHi MY>HOCTI,
aHi roctpotn posymy. Nuwe 2 kBiTHA 1801 p. ykazom Hooro imnepaTtopa Onekcangpa | N. KanHuwescbkomy 6yno
«apoBaHO NPOLLEHHS» | NPaBo 3a BNacHUM GaxaHHaMm obpaTtn cobi MicLie NpoXmnBaHHS. KowWoBOMY BMMOBHMITOCH Ha
Ton vac piBHo 110 pokiB. Y uncni 3BiNbHEHWX apewTaHTiB BiH 3HaumBcsa nig Ne 28, ge 6yno 3anucaHo: «[leTpo
IBaHOBMY KanHWLWLEBCbKUIA, KOMULLIHIA 3anopO3bKUMI KOLOBMI OTamaH, B COnoBeLbKOMY MOHACTWUpi», HaBnNpoTu —
«npoLueHnn» [7, c. 389].

«HaconopxyBaBcsi» cBobopgoto . KanHuwescebkuit Heposro. Bocenn 1803 p. noro He crtano. lMepen
MpeobpaxeHcbknum cobopom Conoseubkoro Kpemnsi Ha MOruny OCTaHHbOMO KOLLOBOrO OTamMaHa nir kamiHb i3
CBATEHHULBKOK eniTadieto, CKnageHow 4YeHuamu: «TyT noxoBaHe Tino B 003i MOYMIOrO KOLUOBOMO KOMMLUHLOT
3anopo3bkoi rpisHoi Civi ko3akiB oTamaHa [MeTpa KanHuweBCbKOro, 3acnaHoro B Cito 06uTesnb 3a BUCOYANLLMM Xe
noseniHHaAM 1776 poky Ha cnokyTy. BiH y 1801 poui, 3a BMcoYanwmm noBeniHHAM 3HOBY OyB 3BiNbHEHUN, ane Bxe
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caM He nobaxaB 3anvLnT OBUTErNb, B KOIW 3HAWLLOB AYLUEBHWUIA CMOKIi CMUPEHHOTO XPUCTUSHMHA, LMPO BU3HABLLM
cBoi npoBuHu. MNMomep 1803 poky, xoBTHA 31 OHs, B cyb6oTy, 112 niT Big poay, cmepTio 6rnarodectusoto, obpoto» [19,
c. 175].

CborogHi TouHe Micue, Ae 3Haxoautbcs Moruna [1. KanHuwescbkoro Hesigome. B 1930-x pokax Ha
MOHacCTUPCbKOMY LiBUHTapi Bynu TabipHi ropoam, Ae BMpOLLyBanu oBoMi. Ak 3a3Ha4yaloTb AOCMIAHUKKM, Ha noyaTtky 30-
X pokiB TyT yTpumysBanu noHag 300 tucay B'a3HiB, y 1933-1934 pp. — noHag 662 TucAYi, a 3rogoM KinbKiCTb iX
csrdyna minbnoHa [14, ¢.9]. MinblMoH HelacHUxX nogemn, nepeBaxHo 3 YKpaiHWn, NPORLLINO Kpidb conoBelbkKy [ronrody,
3arvHyno 3 ronoAay, Big xonoay, XBopo6, HEMOCKIbLHOI Npadi, Tyrv 3a pigHo 3eMeto.
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PE3IOME

ABTOp MPOMOHYE KOPOTKWIA Ornsag martepianiB gepxaBHux apxisiB 3anopisbkoi, Ogecbkoi Ta XepCoHCbKOI
obnacten, a TakoX YaCTMHW [OOKYMEHTIB PoOCiiCbKOro Oep)aBHOro iCTOpUYHOro apxiBy, LUO CTOCYKTbCS icTOpii
AepxaBHoro censaHcTea MiBAeHHOT YKpaiHn y 3a3HayveHui nepiod: iX nepeceneHHs Ha niBgeHHOYKpalHCbKi 3eMni Ta
YNUCENbHICTb; CKNag, rpyn AepXXaBHUX CensH Ta ix 06’eQHaHHsA y €AMHY KaTeropito; onogaTkyBaHHA Ta HanarogKeHHs
CEeNsHCBKOro rocnogapcTea ToLLO.

Knto4yoBi cnoBa: apxiBHi jxepena, AepxaBHe censaHCTBo, liBaeHHa YkpaiHa.

PE3IOME

ABTOp npegnaraeT KpaTkui 0630p MaTepuanoB rocydapCTBEHHbIX apxmBoB 3anopoxckon, Opecckon u
XepcoHckol obnacter, a Takke 4YacTu [AOKYMEHTOB POccCuMiicKoro rocyaapCTBEHHOIO MCTOPUYECKOro apxvea,
KacatoLmMecs UCTOPUU rocyaapCTBEHHOMO KpecTbsiHCTBa KOXXHOM YKpauHbl B YKa3aHHbIN Nepuos;: X nepeceneHunst Ha
FO)KHOYKPaWHCKME 3eMNN U YUCIIEHHOCTb; COCTaB rPynn roCyAapCTBEHHbIX KPEeCTbsiH U UX 0ObeAUHEHUS B eOuHYI0
KaTeropuio; HarorooboXeHNs 1 HanaxmBaHUs KPECTbSIHCKOTO XO3sIMCTBa M TOMY NOJOGHOE.

KnioueBble cnoBa: apx1MBHbIe NCTOYHUKM, FOCYAapCTBEHHOE KpecTbsAHCTBO, KOxHasn YkpauHa.

ABSTRACT

The author offers a brief overview of the state archives materials Zaporizhzhya, Odesa and Kherson regions,
as well as documents of the Russian State Historical Archives relating to the history of the state of South Ukraine
peasantry in this period: their migration to southern Ukrainian lands and abundance; the composition of state
peasants groups and associations into a single category; taxation and setting up the farm and so on.

Keywords: archival sources, state peasants, southern Ukraine.

NOCTAHOBKA NPOBJIEMU

PesynbtatoM aktuBHOi nonitvkn ypsagy Pocivicbkoi iMnepii i3 3aceneHHa Ta EeKOHOMIYHOTO OCBOEHHS
niBAEHHOYKPAiHCbKOrO pEerioHy CTaB BENUKUA OBCAr AOKYMEHTIB, siKi, TpaQuUiNHO, CbOrOAHI PO3MOPOLLEHi MO Pi3HUX
apxiBocxoBuLax MicT Ykpainu, Pocincekoi ®Pefepadii Ta iHWKMX gepxKas.

3HauHa KinbkicTe apxiBHUX mxepen 6yna onpauboBaHa AOCAiAHWKAMMW NPU BUBYEHHI iICTOPUYHOTO PO3BUTKY
Pociicekoi imnepii Ta lNiBgeHHoi Ykpainm [1; 173, 174, 176, 179; 180 Towpo]. MNMpoTe Benuka yactTuHa martepiany
3anvwanacb HeornpauboBaHo, abo BMKOPUCTOBYBanacb OOCMIOHWKaAMU ANS BMBYEHHS OKPEMOro acnekTty icTopii
perioHy.

Mun nponoHyeMo KOpOTKWIA OrnsA mMaTtepianie AepXaBHux apxiBiB 3anopidbkoi, Ogecbkoi Ta XepCOHCLKOI
obnacten, a TaKkoX YaCTVHW [OOKYMEHTIB POCINCbKOro Oep»XaBHOro iCTOPUYHOrO apxiBy, LO CTOCYKTbCS iCTOpii
AepxaBHoro censaHcTea iBaeHHOI YKpaiHn y 3a3HayeHui nepiod: iX nepeceneHHs Ha niBgeHHOYKpaiHCbkKi 3eMni Ta
YNCENbHICTb; CKNag, rpyn AepXaBHUX CensH Ta ix 06’eQHaHHs y €AMHY KaTeropito; onogaTkyBaHHSA Ta Hanaro4XXeHHs
CENsSHCBLKOro rocnogapcTea ToLLO.

BUKITAQ OCHOBHOIO MATEPIANY OOCNIMXEHHA

OpHVM i3 OCHOBHMX LEHTpIB 3 Hanmbinbwmm 3ibpaHHam maTepianis 3 icTopii [NiBaeHHOT YkpaiHu 3aranom, Ta
CensiHCTBa, SIK OCHOBHOIO Kracy ii HacemneHHsi, 3okpema, € apxisocxoBuwa Opgecu. Y 1820-x pp. Gyno ytBopeHe
HoBopociicbke reHepan-rybepHaTopcTBO, LEHTPOM sikoro Oyna npusHaveHa came Opeca. Lle sirpano BupiwanbHy
pOnb Y HaKOMUYEHHi TyT BENUYE3HOro KOMMIeKCy MaTtepianis 3 NUTaHb ynpaBniHHA BCiMa cdepamm XUTTSA perioHy.

Y nepwomy doHai “KaHuenspii HoBopocilicbkoro Ta Beccapabcebkoro reHepan-rybepHatopa” 36epiraetbcs
GaraTo crnpaB Ta JOKYMEHTIB 3 NUTaHb yNpaBIiHHS KpaeM, NPoBeAEHHst (hopMarnbHOro Ta reHepanbHOro MexyBaHb,
nepeceneHHs A0 NiBAEHHOYKPaTHCbKMX ryOepHil pisHUX rpyn Aep)KaBHUX CENsiH, HafiNeHHs iX 3eMneto, BigBeOeHHs
3eMenbHUX dad nig AepXasHi cenuiia, AaHi Npo YUCESbHICTb, CouianbHUNM i HaUiOHaNbHWUIA CKNag, HacerneHHs Cin,
BiJOMOCTi MPO 3eMerbHi po3fadi Ta BiNbHUA AepXaBHUM 3eMenbHUN POHA, CyOOBi Cynepeykn LWoao 3emMernbHUX
BOJOAiHb TowWo [2—-36]. 3 nuTaHb nepecenenHs Ao lNiBoeHHOT YKpaiHM Ta CTaHOBMLLA HA UMX 3eMIISIX KOSOHICTIB, 3
TOYKM 30pY Ha HUX SIK HA OepXXaBHUX CensH, Wwo nepebyBany Ha 0OCOGNMBOMY MOMOXEHHI, MawTb 3HAYEHHS
AokymeHTn “KoHTOpu oOnikyHCTBa HOBOPOCIMCBHKMX iHO3EMHUX MOCEneHuiB”, sika 3rogom, pasoM i3 Ogecbkolo Ta
Beccapabcbkoto  KoHTopamu iHO3eMHMX noceneHuiB Oyna peopraHizoBaHa y “lMoneuntenbHbin KomuteT 06
MHOCTPaHHbIX noceneHuax KOxHoro kpas Poccumn” [37-39]. JokymeHTH umx opraHisauin 36epiratotbest y poHaax Neb,
Ne252, Ta, yactkoBo, Ne1. Y cnpaBax umx (QOHAIB HasiBHi yka3u, pO3NOpSXEHHSs, cnyxboBe NUCTyBaHHs LIOAO
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nepeceneHHst KOSMOHICTIB Ta BNaLUTyBaHHA X HA HOBUX 3eMNsX, BIAOMOCTI 3eMneMipiB Npo HagaHi KornoHictam 3emni,
panopTn Ta Bi4OMOCTI NPO CTaH KOSMOHIN Ta MarHa KOMOHICTIB, Bi4OMOCTI NPO YMCENbHICTb Ta HaLiOHanNbHWUIA cKnag
KOMOHiN TOoLWO.

Cepen wmartepianis Opecbkoro apxisy MOXHa BWAINUTU Taki rpynu OOKYMEHTIB, $SK-OT: yKasn Ta
po3nopsAaXeHHs ry6epHCLKOro MnpaeniHHA Ta BULLMX OPraHiB Bnaauv; AOMNOBIAI MIHICTPIB DiHAHCIB Ta BHYTPILHIX
cnpas; “mMHeHia” MNpasnsayoro CeHaTy; AOBIOKM Ta BifOMOCTI NOBITOBUX 3eMMNEMIPIB NPO KifbKiCTb 3eMMi Y AepXKaBHUX
cemnuuiax; NpOXaHHA NpMBaTHWX OCIO Mpo po3rnsaa 3eMenbHUX KOHMMIKTIB, [03BiN Ha MepeceneHHs, HagaHHSA
[OLaTKOBOI 3eMni yepes il HecTady; HalaHHa 3emni Ans obnawTyBaHHA HOBOMO MOCENIEHHS; CKapru censiH Ha aii
3eMnemipiB, HeJOCTaTHIO KiNbKiCTb 3eMIli Y MOCENEHHsX, CKNagHe Ta He3a[oBiflbHe CTaHOBULLE NepecereHUIB;
npoxaHHA Npo A03BiN Ha nepecerneHHs (0o NiBaeHHOI YKpaiHu Ta NOBEpHEHHSI Ha NMOMNepeaHE MicLe NPOXUBAHHS);
Npo 3BiflbHEHHSA Bi4 KPIMNOCHOI 3anexHOCTi; MPOXaHHs NpPO MiATBEPOKEHHs NpaB Ta MpuBINeiB, HagaHHA Minbr;
panopTu Npo po3rnag 3eMmerbHUX Cyrnepeyok Ta KOHMMIKTIB; panopTn npo nepeceneHHs Ao [MiBaeHHoT YkpaiHn
MarnopOoCiNCbKMUX KO3aKiB Ta Aep>KaBHUX CENsH; BiAOMOCTI NPO KiNbKiCTb nepeceneHLiB, iMeHHi CrINCKN.

Cepen 3ibpaHb apxiBy XepcoHcbkoi obnacti Ha ocobnuBy yBary 3acnyroBye 14-ii poHO XepCOHCbKOi
(HoBopocivicbkoi) rybepHCbKOI kpecnsipHi, sika 6yna opraHizoBaHa B 1803 p. ogHOYaCHO 3i CTBOPEHHSIM XepPCOHCBKOT
rybepHii i npoicHyBana o 1920 p. [40-84]. BoHa 6yna cTBopeHa Ha 6a3i HoBopociicbkoi rybepHCHKOT KpecnspHi, 1,
4YacTKoBO, TaBpIACbKOi ryBEepPHCLKOT KpeCnsipHi.

OvontoBaHa rybepHCBKMM 3eMrnemipoM KpecnsapHs nignopsiakoByBanacsi 6e3nocepefHbo ryGepHCbLKOMY
npaeniHHI0 Ha 4oni 3 rybepHaTopoMm i 3Haxoaunacs Mg KepiBHULTBOM MEXOBOI eKcrneauuii, 3rojoM — MEXOBOro
aenaptamenTy CeHaTy, a notim — MiHicTepcTBa tocTuuii. YMHOBHMKM KPECNAPHI NPOBOAWIN MEXYBaHHSA Ka3eHHMWX i
npvBaTHWUX 3eMenb, CKnaganu nnaHn Ta KapTy NOBITIB, MICT Ta OKPEMMX 3eMNeMIPHUX BOMOAiHb, 36upanu BigomocTi
NpPO YMCENbHICTb, HaLiOHaNbLHUIA Ta couianbHUX CKnag HaceneHHs rybepHii.

PesynbTatoM Takoi AiSnbHOCTI CTano HakoMUYeHHSA 3HAaYHOI KiNMbKOCTI AOKYMEHTIB CTOCOBHO LUMPOKOrO Kona
nuTaHb 3 yNpaeniHHA NiANOpsAAKOBaHNX KPECHSAPHI 3eMerb, Y TOMY YnChi | 3eMernb Aep)KaBHUX censiH — ykasn CeHary,
HoBopocincbkoi rybepHCbKoi kaHLUenspii, XepCcoHCcbKoro i TaBpilcbkoro rybepHCbKMX MpaBmfiHb MpO BigBeAEHHS,
MeXyBaHHSA Ta onuc 3emenb [liBaeHHOT YkpaiHn. YucrneHHMMn € cnpasBu Npo BigMeXyBaHHS 3eMenb B 06poyHe
YTPUMaHHS, po3nodinl 3emMenb MK CnagkoemusMmu, BAaCHUKAMW CYMDKHWUX AifsiHOK, NOMIWUKaMy Ta AepXXaBHUMMU
censiHamu, MEeXOBi KHWUMM noceneHb AepXKaBHWUX CensH; CnpaBu Npo nepeceneHHs 606uneubknx CensiH, €BPEiB;
CTaTUCTUYHI OMUCK CTaHy €BPENCBKMX Ta iHLWMX KOMOHIW; CnpaBu Npo 3akpinavyeHHs NOoMiLLMKaMu Ko3aKiB, AepKaBHUX
censH ToLo.

3aranom, cepep matepianis Lboro OHAY 3HAYHUIA iHTEpeC CTaHOBMSATb yKa3n ryGepHCbKOro npasniHHS;
BiJOMOCTi MOBITOBMX 3eMIieMipiB Npo BigMEXOBaHi 3eMni; OOBiOKM MOBITOBUX 3eMrieMipiB Mpo KiNbKiCTb 3eMni y
OepXKaBHUX CenuLlax; KIonoTaHHs NpuBaTHNX ocib Npo A03BiN Ha NepeceneHHsl, HagaHHs 4OAAaTKOBOI 3eMni Yepes il
HecTaJy; HafaHHa 3emMni Ana obnawTyBaHHA HOBOrO MOCENEHHS; CKapry CensiH Ha Aii 3eMnemipiB; He3akoHHe
nokpina4YeHHs censH noMilnkamm; NpoxaHHs Npo A03BiN Ha nepeceneHHs (no MNiBaeHHOT YkpaiHn Ta NoBEpHEHHS Ha
nonepegHe Micue MPOXMBaHHSA); NPOXaHHA NPO NIATBEPAXKEHHS MpaB Ta NpYBIneiB, HagaHHA Ninbr; panoptu Mpo
pO3rnsaf 3eMernbHUX CynepeyoK Ta KOHMMIKTIB.

Y 3ibpaHHax apxiBy 3anopisbkoi obracTi gxepena, SKi CTaHOBNSATb ANS Hac iHTepec, 3bepiralTbeca y
doHaax OnekcaHgpiBcbkoi patywi (P.1) Ta [llosiToBoro kasHavewictea ($.12) [85-93; 94-150]. BigomocTti npo
AepXaBHUX censiH BiaoOpasmnncs y peBi3bknx ckaskax CenuLL NoBiTy; HAaCTONbHOMY PericTpi, 4e 3a3Havanuncst CTpoKu
Ta po3Mip cnnayyBaHUX censiHamu nodaTkiB; BiOMOCTSAX NPO YMCENbHICTb Ta CKrag HaceneHHs NoBiTy; Kinbka cnpas
Npo po3rnsig, CynepeYok i KOHMMIKTIB CensiH 3 npuBaTHUMKN ocobamu.

OcobnuBe 3Ha4YeHHs MaloTb PEBI3bKi Ckasky LLOCTOI peBisii, sika npoxoauna Ha 3emnsax lMiBgeHHoT YkpaiHm y
1811 p. LiHHICTb LMX gxXepen BaXXko NepeouiHUTW, OCKINbKM 3aBAsikM CBOEMY (DOPMYNSpY BOHU BigoGpaxaloTb AaHi
nonepenHboi pesisii 1795 p. Wonpasaa, wocTa pe.isia (1811 p.) BpaxoByBana TiNbky YOMNOBiYEe HaCENeHHs, npoTe
ue He npuMeHWye 3HaveHHsa mxkepen. OCKiNbKM NMaTHMKOM MOAATKIB, TFOMOBOK POAMHU Ta BIACHUKOM
(po3nopsgHUkoM) 3emni OyB YOMOBIK, BiAMOBIAHO i FOMOBHOK METOK Mepenucis Gyno BUSABIMEHHST KiNMbKOCTI came
noJaTHOroO HaceneHHsl. Ha amnb, peBi3bki CKa3kM He [atoTb MOXIMBOCTI BU3HAYUTM YUCENBHICTb HACENEHHs
MiBoeHHoi Ykpainu B nepuit nonosuHi XIX cT. MNprYMHOIO LbOro € HETOYHOCTI B NigpaxyHkax (KinbKiCTb 3anMcaHunx 4o
CKaskuy Ta 3aranbHa YucenbHiCTb, NoJaHa HanpuikiHUi LOKYMEHTa, He 3aBX4W cniBnajaroTb) Ta HEMOBHOTA CKa3oK.
MigTBEPAKEHHSAIM OCTaHHBLOrO € HasIBHICTb YMCMEHHUX [J0OAaTKOBUMX pPEeBi3bKMX CKa3oK, B SKUX 3anucysanmu
“nponyweHux”, 6irnux, ski NOBEPHYNUCS, HOBOHAPOKEHUX, 3anucaHnx ABivi B rONOBHY CKa3Ky cenuiia Towo. Takox
[0 PEeBi3bKMX CKa30K He MOoTpanmnsany Ti, XTO Ha Yac pes.isii nepebyBaB B iHWMX cenax Ta MicTax — TopryBanu Ha
Apmapkax, 3aWmManucsa npomucriamm abo 4dymakyBanu. [poTe peBi3bki Cka3ku HagalTb MOXIMBICTb BU3HAYUTK
TEeHAEHUiT B 3MiHi YACENbHOCTI HacerneHHsa 3emenb, MOro couianbHOMY CKMafi, NepecerneHcbKoMy pyci BCepeauvHi
perioHy Touo.

Cepepn [OKYMeHTIB apxiBy 3anopi3bkoi 06nacTi cTaHOBNATL iHTEPEC peBi3bKi CKAa3KW; HACTONbHWUIA PETICTp i3
3anncamm Npo nnaTy nogaTkiB; BiAOMOCTI MPO YMCENbHICTb HACENEeHHs MOBITY; cKkapri Ha Aii NOMILLKMKIB; NPOXaHHS
po3rnaay KOHGMIKTIB Ta CynepeYok.

3HayHe Mmicue B JOChigKeHHi icTopil AepXKaBHUX CensiH HanexuTb OOKyMeHTanbHOMy MacuBy Pocincbkoro
AepxaBHoro ictopmyHoro apxisy B CaHkT-lNeTepbypsi [151-172]. LLlogo KinbkoCTi AepXaBHUX CENSH MO OKPeEMMUX
noBiTax, iXHbOI OUHaMIKM HenepeciyHe 3Ha4YeHHs MaroTb oknagHi kHurm 3a 1800-1859 pp. ($.551, 558, 571). MNpo
LiHHICTb OKNagHuX KHUr, npobremy BiporigHOCTI ix AaHnx maemo goknagHi ctyaii O. OpyxuHiHoi Ta B. Kaby3aHna [173;
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174; 175; 176]. Okpeme Mmicue B 3ibpaHHi nocigalTb 3BiTM rybepHaTopiB. Y doHaax apxiBy 36epiratoTbecsi 3BiTU 3a
KOXEH piK Mo Tpbox rybepHisx — KaTepuHocnaBcbkii, XepcoHcbkin i TaBpivicbkini 3 1804 no 1858 pp. ($. 1281) [152—
172]. BapTo 3a3Ha4nTy, Wo no KatepuHocnascbkin rybepHii BiacyTHiN 3BiT 3a 1816 p.

3BiTn rybepHaTopiB cTaHOBNATL cOBO 3BEAEHMI MaTepian, Sk AOCUMTb MOBHO Bigobpaxae yci CTOpPOHM
XUTTSA HaceneHHsa niBgeHHoro kpato. Ocobnvee micue B LMX 3BiTax NOCigal0Tb BiAOMOCTI MO AepXaBHUX CensiHax.
Kpim poknagHux BigOMOCTENM NPO PyX HaceneHHs, MaemMo BaXnuBi BiOMOCTI MpPO PO3BUTOK 3emnepobcTsa,
CKOTapcTBa, TOPriBNi Ta NPoMUCoBOCTI. KpiM TOro, okpeMvMn nyHKTaMmu nogadi y 3BiTax BiAOMOCTI NPO CTUXIWHI
nuxa, siKi CyTTEBO BMIMBANuU Ha CTaH rocrnogapcTea AepXXaBHuX censH. Lle, nepw 3a Bce cTocyBanocs nocyxu ta
capaHu. [eBHWI iHTEpec CTaHOBNSATH i BIQOMOCTI MpPO 3Hapsaasa npaui, TexHiyHe 3abesneyeHHsi, pobody cuny,
PO3BUTOK arpokynbTypu Towo. Y poboTax |.[. KoBanbyeHka 34iicCHEHMI peTenbHUI aHani3 LiHHOCTI Ta BipOriAHOCTI
TaKoro KOMMnekcy K 3BiTn rybepHaTopis [177, c. 21-23].

3HayHMN KOMMNNEKC OOKYMEHTIB LoO0 nodaTtkiB AepXaBHMX CensH, O03BONy 3anmaTucs TopriBneo Ta
NPOMUCIOBOK AiANbHICTIO, BHYTPILIHBOrO YCTPOI, CENsHCbKMX BWUCTYNIB 3ocepedxeHo y dorHai MiHicTtepctBa
iHaHciB ($.18), OenaptameHTy ekoHomii (P.1152), KomiteTy miHicTpiB ($.1263), MiHicTepcTBa BHYTpILLHIX crnpas
(9.1282).

3a Noxo4XeHHsIM akTyani3oBaHi JOKYMeHTarnbHi [pkeperna noginsTbCa Ha Taki rpynu:

- yka3an OnekcaHgpa | “o npuBegeHWM B M3BECTHOCTb” KIiMbKOCTI 3emernb Npu AepxaBHWX cenuwax Ta
“nycTonopoxHix” 3emenb HOBOPOCINCLKOrO kparw, Npo MPUMUHEHHS NepeceneHHs censH 3 iHwux rybepHin o
Beccapabii;

- gonosiai MiHICTpiB Ta “MHeHuns” CeHaTy LWOAO NPOBEOEHHS nepecerneHHs Ta obnawTyBaHHS CensiH-
nepeceneHuiB Ha HOBUX MiCLSX;

- JOMNOBIAi, panopT, OOHECEHHs Ta Npono3uuii nocagoBux OCi6 3 NPMBOAY: MOXIMBOIO HaMKpaLLloro
obnawTyBaHHA nepeceneHuiB A0 MiBOEHHOYKPAIHCLKUX TyGEepHi; yMOBM Ta MOXMUBOCTI MepeceneHHa censH i3
BHYTPILLHIX ry6epHin go lMiBaeHHOT YKpaiHW; Npo MOXNUBI LUMSXWM NepeceneHHs CenaH Ta KO3akiB; MPO YUCENbHICTb
Baxalumx nepecenuTMCA Ta TUX, XTO BXe MepecenuBCs; panopTW NpO CTaH KOMOHIW Ta 3axoau LwWwopo iX
6naroyctpolo; Npo HajaHHA CTaTUCTUYHMX BIJOMOCTEN LWOAO HaceneHHs niBAEHHOYKpaiHCbkux rybepHin Ta
HoBopocincekoro kpato y 1854 p.;

- 3BiTHa AOKyMeHTauis — BiAOMOCTi Mpo BUTpaTK Ha obnawTyBaHHA NOGYTy nepeceneHuis, 3abesneyeHHs ix
BOA010, 06NalITyBaHHSA KOMOAA3IB; PO3KBAPTUPYBAHHS NepecerneHuiB; BiJOMOCTI NP0 YMCENbHICTb NnepeceneHuis 4o
niBAEHHOYKPaiHCbKMX rybepHin Ta KinbKiCTb Gaxarounx nepecenuTucs; iIMEHHI CNUCKU nepeceneHuiB; CTaTUCTUYHI
JAaHi (BigoMocCTi) Npo HaceneHHs NiBOeHHOYKpaiHCbKMX rybepHin Ta HoBopocincekoro kpato y 1854 p.; BigoMocTi npo
©GraroycTpil KONOHIN;

- npoxaHHA NpuMBaTHWX OCI6 — MPO [03BiN Ha MepecereHHs, NPOo HafaHHA y BracHICTb 3eMri; Npo [03BiN
NMOBEPHYTUCA Ha nonepedHi MiCLuA MPOXMBAaHHS;, NPO HadaHHA Ninbr Ta AOMOMOrM Yepes CKnagHe CTaHoBWLE
nepeceneHuiB, HeBpoOXal.

3a BMOOBOK 03HaKoW [XepenbHa 6asa [gaHOro OOCNiMKEHHs BKkMoYae B cebe: 3akoHOOaBYi, aKTOBI,
CTaTUCTUYHI Ta CNPaBOYMHHI Axepena.

3akoHogaBui mpxepena nofaHi 3akoHaMu Ta Hakaszamu Mpo pedhopmMyBaHHS yrpaBriHHS censHamu; npouec
3BifTbHEHHSI CENSAH Bi4 KPIMOCHULBKOI 3aneXHOCTi; BiabyBaHHs MOBMHHOCTEW Towo. ligrpyna po3nopsaauunx mxepen
MiCTUTb YyKasu, MaHipeCTn BMLLUMX OpraHiB Bnaau, “mHenns” lMpaenayoro CeHaTy; YCTaHOBIEHHS, HacTaHOBaMmMu,
npaeuna Ta iHCTPYKUil Npo mepeceneHHa cendH OO0 NiBAEHHOYKpaiHCbkMX rybepHivi Ta ix Gmaroyctpini; gonosigi
MinicTpa chiHaHciB Npo opraHisauito nepeceneHHs Ta ycTpivi nepeceneHuiB 4o NiBAEHHOYKPaiHCbKMX rybepHin.

CraTuCcTuYHI [xepena nofaHi peBi3bKUMN CKa3kamu; OKNagHUMKU KHUramu; BiJOMOCTSMW BUTPATK rPOLLOBUX
CyM Ha obnawTyBaHHsi nmepeceneHuiB, OyaiBHMLTBA ANs HUX XUTNa, BRawTyBaHHA KOMoOAsA3iB; BiAOMOCTI Mpo
HaZlaHHs rPOLLOBOI AONOMOrK Ta Buaady xniba Ha xapyyBaHHS Ta nepLunii Nocis.

CnpaBouunHHi mxeperna sBNSOTb coOOK MOTOYHY AOKyMeHTaUilo ryGepHCbKMX MpaBniHb, KOMITETIB Ta
YCTaHOB, SiKi B KOHTEKCTi MiANOpAAKYBaHHA IM AepXKaBHMX CENsH BUKOHYBanv noknageHi Ha HUx dpyHKuUii Harmagy Ta
ynpasniHHs. e, Hacamnepen: xxypHanu HagXo[MKeHHS KOLWTIB (BiA CENSH i KOMOHICTIB) Ta BUTpaT Ha obnawTyBaHHs
nepeceneHuiB (HAaCTONbHUIA PericTp), JOHECEHHS, AOMNOBiAi, panopTu (nocagoBux OCiO, Ka3eHHMX nanar), NoA4AHHS
(kaseHHOI nanaTtw, Ka3eHHOi ekcneauuii TaBpiNCbLKOrO ryGEepHCHLKOro MpaBriiHHSA); LifoBE NUMCTYBaHHA 3 NWUTaHb
nepecerneHHs Ko3akiB Ta censH 00 HOBOPOCIMCLKOrO Kpakt 3 BHYTPILLHIX ryOepHin Ta 3 mano3emernbHUX perioHis
MiBoeHHOT YKpaiHu; BUNUCKM 3i cnpaB Ta BiAOMOCTEN NPO NepecenieHHs; eKCTPaKTH, iIMEHHI CIMCKM NepeceneHLuiB.

BuknioyHe 3HaueHHs Ansi po3yMiHHS MNPOLECiB  KOroHi3auii niBoeHHoOro kpato, nobyToBOro ycTporo
CENSAHCBbKMX TOCMOA4APCTB, BKIOYEHHS rpomaan y cdepy dickanbHUX iHTEpeciB OepxaBu 4Yepe3 MOLUMPEHHS
OOLWMHHMX BiOHOCMH Mae “YCTaHOBMEHHS CinMbCbKOTO MNOPSAKY B Ka3eHHWX cenuvuax KaTepuHocnaBCbKoro
HaMicHMLTBA", AKe BiAHOCUTLCSA A0 rpyny NpouecyanbHUX akToBux mxepen [178, 1. 22, ¢.974-1008].

“YcTaHoBNEHHA” cknagaeTbes 3 npeambynu, BocbMu Bigdinie (Bigain 1 — “INonoXeHHs1 KinbKOCTi CinbCbKMX
cTapwuH, crapocT, BubopHux i 36opwumkis”, Biggin 2 — “flpo BMGOPU CiNbCbKUX CTaApOCT, CTapluH, BUGOPHMWX i
36opLwmkiB”, Bigain 3 — “lNpo nocagy cinbCbkoro crapwuHn’, Bigain 4 — “Mpo nocagy CinbCbKOro crapocTu, Bigain 5 —
“Mpo nocagy cinbcbkux BM6opHUX”, Bigain 6 — “MNpo nocagy 36opwmka”, Bigain 7 — “lNMpo nocagw B3arani”, siggin 8 —
“MNpo pekpyTcbkuiA HAbip”), TEKCTY NpUCAry Ans BCiX BUOOPHUX i 4oaaTkiB, sk cknagarTbes 3 hopmynspis HeobxigHoT
AOKyMeHTaUil i BiJOMOCTI MpO KifnbKiCTb HaceneHHs B AepaBHux cenuwax [liBgeHHOT YKpaiHu 3 nokasaHHAM
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BiANOBIAHOT KINbKOCTi BUGOPHMX OIS KOXXHOIO HACENeHOro MyHKTY.

AKWo noamMBUTUCA TiNbKM Ha Nepenik ynpoBafKeHUX MocagoBuX OCID, TO HEBaXKO 3HAWTW ChiMbHE 3i
CTPYKTYPOIO POCINCBLKOT TArMOBOI NO3eMenbHOi 06LLMHM i, 30KpeMa, LLlepemeTbeBCHKO BOTHMHHOK 0bLwuHOW. OgHak
npo oBLMHY, 5K | Npo ii 3aNpoBaMKEHHs, B YCTAHOBIEHHI HeMae xoaHoro crioea. MaeTkca npo “ToeapucTeo”, ane He
npo obuwwny [179, c. 105]. MNpeambyna nogaBana OQiUiNHY NPUYMHY BBEAEHHS “YCTaHOBNEHHHA”: No OBLUIMPHOCTI
TepuTopii, = NPUKOPOOHHOMY  MOMOXEHHI i  HegaBHbOMY  3aniodHeHHi  KaTepuHocnaBcbkoi  rybepHii
CiNbCbKOroCnoAapchbki 3aHATTA MELUKaHLUIB BuMaranyM OcobnvMBOro 3a0XOYeHHS i 3aCTynmHWLUTBA, a Ka3eHHUW i
cycninbHWn GnaroycTpin notpebyBaB ocobnusoro Harnsgy. Came Ansi 3a0XOYeHHs, 3acTynmHUUTBA | Harnsgy
BMNpoBazXyBanacsa cucrema BUOOPHMX. Y TOM Xe Yac yps[ He NpUXOBYBaB, LLO B OCHOBi YCTaHOBIEHHSA MOKNaAeHo
EkoHOMiYHe HacTaHoBneHHs 1771 p. i Mnakat npo nogywHui 36ip 1724 p. KoxeH Bigain “YcraHoBneHHs” cnucannii 3
BiANOBIAHMX NYHKTIB LUX AoKyMeHTiB. OgHak po3pobneHi B perioHax 3 TpaguuiiHUM poCiCbKUM YCTPOEM BIAAinu y
CBOI/i OCHOBI Manwu 3aknageHun TPaguuinHWI YCTPIN POCINCLKOI No3emMernbHOl OBLWnHN. TOMYy CEnsHCbKUA YCTPIn
MiBaeHHOT YKpaiHn BnpoBagKyBaBCA 3a POCINCLKOK Tpaguuielo, B OCHOBI koI nexana obwwuHa. Came TOMy
“ycTaHOBNEHHA” Mano mavixe BCi enemMeHTUM Takoi OOLMHM 3 4YiTKO BM3HAYeHWM afMiHICTpaTMBHMM anapaTom,
3ibpaHHsAM censiH, KpYroBok NOopykoto Ta “36ipHoto i36oro”. [JoknaaHM aHani3 Micusi LLbOro AOKyMeHTa B CyCnifibHOMY
XuTTi lMiBAEHHOT YKpaiHu i horo poni B 3anpoBamkeHHi 0GLMHHOIO yCcTpoto Oyno 3AiNCHEHO paHile, Lo 3HaNLWIIo
BigoOpaXkeHHs B icTopuyHin nitepatypi [180, c. 80].

MacoBi mxepena nogaHi matepianamu peBisiii (peBi3bki CKa3kW; OKNafHi KHUMM); onMcamm HamiCHWULTB Ta
rybepHin; ekcnnikauismm [o artnacie HamicHMUTB. OAMHWYHI — BiJOMOCTAMW CTOCOBHO TpOLUOBMX BWUTpaT Ha
obnawTyBaHHA nepeceneHuiB, AonoMory cengHam ansa OyayBaHHA OOMiB, obnawiTyBaHHS KONoAsasiB, HafaHHs
Aonomoru rpowwmnma (No3unkn) Ta NPoaykTaMmy xapyyBaHHS (BiAOMOCTI Mpo BuAavy xniba 3 3anacHUX marasvHie ans
XapyyBaHHSA Ta nocisiB). 3a (pyHKUiOHaNbHUM MPU3HAYEHHAM MacoBi CTATUCTUYHI [kepena MoXHa BigHECTW [0:
006nikoBOI, KOHCTaTYHOHOI Ta y3ararnbHIOYO0I LOKyMEHTaLli.

[o o6nikoBoi fOKyMeHTaLii BiAHOCATLCHA PEBi3bKi CKa3ky Ta IMEHHI CNUCKU NepecerneHLiB (TUX, XTO BUSIBUB
OaxxaHHs1 nmepecenuTnCs, Ta TUX, XTO BXE MepeulloB Ha HoBe Micle). [lo KOHCTaTyu4oi — BiZOMOCTi NPO rPOLLOBI
BUTpaTW, a 4O y3ararnbHKYol — BiJOMOCTI NPO 3aranbHy YMCEerbHICTb HaceneHHs B PerioHi Ta Noro agmiHictpaTUBHO-
TepuTopianbHi 0 aUHNUL.

[aHi pxepena cTaHOBNATb 0COBMNMBY LIHHICTb NPY BUBYEHHI YMCENBHOCTI AePXaBHUX CENSAH Ta X KiNbKOCTi B
OKpemMux HaceneHux nyHktax [liBaeHHOT YKpaiHu, ockinbku BigobpakalTb cuTyauilo, WO CcKnanacs HanpwuKiHui
XVl ct. “Onuc KaTtepuHocnascbkoro HamicHuutea” 1784 p. € YepHeTKOl, fka 3a 3MICTOM i naneorpadidyHumm
O3HaKaMM 4iTKO MOAINAeTbCA Ha pABi camocTiviHi  Yactuhu [181]. Tlepwa uvactnHa - 6esnocepegHin onuc
KaTeprHocnaBcbkoro HamicHWLTBA, 3pobreHnii 3a TUMOBOK CXEMOK 3pa3koBoro artnacy Kamnysbkoro HamicHuUTBa
1782 p., ane 6e3 3any4eHHs CTaTUCTMYHUX MaTepianiB. Y Ui YacTUHi NoA4aHO ONUCK KOPAOHIB HAMICHMLTBA, PiYOK,
OKpYr i ronoBHUX MICT BM3HadyeHux 15 okpyr. [lpyra yacTuHa cknapaeTtbcs 3i ctucroro onucy KatepuHocnascCbKoi
rybepHii i TaBpilicbkoi obnacTi, a TakoX Cnucky nosiToBUX MiCcT KaTepuHocnaBcbKoi ryGepHii 3 nokasaHHsM ix
reorpadpiyHoro nonoxeHHs [126, c. 124]. Atnac KaTepuHocnaBcbkoro HamicHuutBa 1787 p. cknagaeTbcs 3.
“leorpacpiuHoro onucy KaTtepuHOCNaBCbKOro HaMiCHMLTBA”; reHepanbHOI KapTu HaMIiCHWUTBA; MIIaHIB MOBITIB;
NMOSICHEHb [0 NNaHiB; NMnaHiB MICT; MOSACHEHb NPO KiNbKICTb HAaCENeHHs MO KOXHIA BepCTBi. 3a BHYTPILIHBO
CTPYKTYPOIO BiH cknapaeTbes i3: 1) “MeorpadivyHoro onmcy KatepuHocnaBCbKOro HamicHULTBA”; 2) reHepanbHoi kapTu
HaMmicHMUTBA; 3) NnaHiB NoBiTiB; 4) NOSACHEHb A0 MMaHiB; 5) NnaHiB MIcT; 6) NOSICHEHb MPO KiNbKICTb HaceneHHs no
KOXHi BepcTBi. Y reorpadiyHOMy onuci nogaHo CTUCHI BIQOMOCTI NPO KiNbKiCTb 3eMni, HaceneHHs, icTopito, Nnpupoay,
dnopy i bayHy perioHy; spmapky Ta iX MiCLLe3HaxX0[XXeHHs1, TOBapu, HanpsiMKM TOBaponoTokiB, dhabpukm i npomucnu,
3aHATTA MICLLEBOrO HaceneHHs. Y NOsiCHEHHSIX A0 NnaHiB 3a3Havanuncst HoMep AiNsiHKM, Ha3Ba cenuiia Ta KoMy BOHO
Hanexano (OepXxaBHE 4YM NMOMILLULbKE, i3 3a3HAYEHHSM iMEeHi Ta Mocaau NoMilmMKa), KinbKiCTb OCIO 3a cTaTtamu Ta
KiNbKICTb AECATUH 3pYYHOI Ta He3py4HOi 3emni. BigomocTi npo HaceneHHs HamiCHUUTBA 3a Pi3HMMU CTaHaMK NOgaHo
B OCTaHHIl YyacTuHi atrnacy — “TTosAcHeHHi".

BUCHOBKM

Becb koMnnekc o3HayYeHUx OOKYMEHTIB [03BOMSE AeTanbHile Aocnigntu npouecu, ki Bigbysanucsa Ha
TeHAeHUil AemorpadivyHMxX 3MiH, YNCEMBHICTb HACEMNEHHS Y AepXaBHUX CenuLax, NoBiTax Ta ryGepHiax, a Takox pyx
HaceneHHs BCepeauHi perioHy Ta HanpsMKK Mirpauin; 4ocniguMTu couianbHO-NpaBoBe Ta ManHOBE CTaHOBULLE CendH
y uUeh nepiod; BM3HAYUTU OCOGMMBOCTI X 3EMMEBOMOAIHHA Ta 3€eMIIEKOPUCTYBaHHS; MOPIBHATM CTaHOBMLLA
AEPKaBHUX CENSAH Ta iHLWMX couianbHWX rpyn (Hanpuknag, KOMoHICTiB).
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3eMnu nepeceneHuamM-kpecteHam n3 Kypckon ryéepHum. 1811 r. — 17 apk.

OAXO. — ®.14. — On. 1. — Cnip. 798. — PanopTbl ye3gHbIX 3eMSIEMEPOB O YUCIIE HACENEeHNs B HACENEeHHbIX
nyHkTax yesnos. 1812-1816 rr. — 166 apk.

OAXO. — @.14. — On. 1. — Cnp. 803. — Yka3sbl XepcoHckon rybepHckon nanatbl, npegnucaHusa rybepHatopa
rybepHckoMy 3emnemepy, panopTbl 3eMneMepoB O pa3MeXeBaHWM CropHbIX Y4YacTKOB 3eMnu  Mexay
rocyfapcTBeHHbIMU KpecTbAHaMu 1 nometymkamu. 1812-1813 rr. — 31 apk.

OAXO. — &.14. — On. 1. — Cnp. 811. — Yka3bl XepCOHCKOro rybepHckoro npaeneHusi. CBegeHbs 0 HanmMunm
3eMernb 1 HaceneHns No HaceneHHbIM nyHkTam rybepHum. 1813-1817 rr. — 68 apk.

OAXO. — ®. 14. — On. 1. — Cnp. 825. — Yka3bl XepCOHCKOro ryGepHCKOro npaBfieHnsi, OTHOLLEHWS U Nepenncka ¢
rybepHaTopoM M kaseHHOW nanatbl 06 yCcTpoWcTBe noceneHui Oernopycckux “Gobbineuknx” KpecTbsiH B
c. fBkmHo, 3acenbe, CHervpeBke, ManeeBke, cocTaBneHuM cMeT W nnaHoB. CBedeHbA O 3eMnsXx,
OTBEAEHHbIXMNOA NoceneHns, cMeTa Ha nocTpoenue uepksu. 1816 rr. — 80 apk.

OAXO. — . 14. — On. 1. — Cnp. 827. — Yka3bl XepCOHCKOro ryGepHCKOro npasneHns U CBefeHbA O YNCIIEHHOCTHU
rocy4apCTBEHHbIX KPECTbsIH, 3aHMMaeMbIX UMW 3eMIISIX B Ka3eHHbIX cenax XepcoHckon obnactn. 1814-1819 rr.
— 84 apk.

OAXO. — ©.14. — On. 1. — Cnip. 837. — YKa3 KOHTOpbl OMEKyHCTBA MHOCTPAHHbIX NepecerneHLeB, nepenmcka ¢
EnvcaBeTrpagckvm yesgHbiM 3emrnemepom ob oTBofe B 0O6povHOE cofepaHue 3eMenlb €BPEeNCKUX KOMOHWUIA
CeninpemeHyxa n bobposbi kyT. 1814 r. — 21 apk.

OAXO. - ®. 14. — On. 1. — Cnp. 841. — Yka3bl XepCOHCKOro rybepHcKoro npaBneHus, npeanMcaHns n nepenmcka
¢ KoHTOpOM oneKkyHCTBa MHOCTPaHHbLIX NOCENeHLUEB, panopThl 3emnemMepoB 06 YyCTPONCTBE €BPENCKUX KONOHWUIA
Ha Tepputopun rydbepHum. 1814-1818 rr. — 130 apk.

OAXO. — . 14. — On. 1. — Cnp. 858. — Bbinucka u3 xypHana 3acefaHun CeHata, OoTHOWeEHWS MuHucTepcTBa
tocTiuun Kk obep-npokypopy CeHaTa, konusa panopTa XepCOHCKOro MpoKypopa O CpoKax nojayv MpoLleHwui
KpecTbsiHamu 06 0cBOBOAXXEHMN OT KPEMNOCTHON 3aBUcMMOCTU. 1815 r. — 9 apk.

OAXO. — @. 14. — On. 1. — Cnp. 875. — OTHOWeEHMe MuHUCTpepCcTBa CTULMN K MUHUCTPY BHYTPEHHUX Aen,
MUHUCTPY PUHAHCOB, XePCOHCKOMY MPOKYPOPY O BblAave nocobuii KadeHHbIM KpecTbaHaM. 1816 r. — 11 apk.
OAXO. — @. 14. — On. 1. — Cnp. 965. — YKa3bl XepcoHckol rybepHckon nanatbl u panopT OnbBUOMONLCKOro
yesgHoro 3emremMepa O pa3MexeBaHWM CrOpHbIX 3eMenb Mexay 606puHeukumn rocyaapcTBEHHbIMU
KpecTbsiHamu 1 nomeLumkom OcTtpoBckum. 1821 r. — 7 apk.

OAXO. — @. 14, — On. 1. — Cnp. 987. — Yka3bl XepCOHCKOro ry6epHCKoro npasneHus, NpoLIEHNS NOMELLMKOB U
Apyrve martepuansl O pasmMexeBaHuy MOMELLUYbMX 3eMefb, NnepecerneHnn KpecTbsiH M3 AnekcaHapuinckoro B
Tupacnonbckuin yesn. CBeageHbsi 0 MaTepuanbHOM COCTOSIHWUM xuTenen r. Mpuropunonons. 1827 r. — 71 apk.
OAXO. — @. 14. — On. 1. — Cnp. 989. — YKa3bl XepcoHcKkoln rybepHckor nanatbl, panopTbl OnbBUOMONBCKOrO
yesgHoro 3eMrnemMepa o pa3mexeBaHuu 3emenb C.5obpuHLa Mexay XUTENAMN U MariopoCCUACKUMK KO3aKaMMu.
1827-1828 rr. — 14 apk.

OAXO. — &.14. — On. 1. — Cnp. 1083. — Yka3bl XepCOHCKOro rybepHCKOro npaBneHns 1 KaseHHOW nanarbl,
panopTbl rybepHckoro 3emnemepa 06 otBoge 3emnu B 06poYHOe codepkaHue rocyfapCTBEHHbIM KpecTbAHaMm
Tupacnonbckoro yesga. CBefeHbs O HaNMuUKM rocygapCTBEHHbIX KPEeCTbsiH MO Tupacnonsckomy yesny. Khura
BXOASLLEN KoppecnoHaeHUMn rydbepHckoro semnemepa. 1824-1825 rr. — 75 apk.

OAXO. — ®. 14. — On. 1. — Cnp. 1108. — lMNpeanucaHus XepcoHckoro rybepHatopa rybepHckoMy 3emnemepy 1
nepenucka c rybepHatopoM O 3eMIisiX BOEHHbIX MOCENeHUn YnaHCcKoW AMBM3UW, NpaBwuna npuobpeTeHus
NnoMeLLMYbNX 3eMernb FroCyLapCTBOM [Afsi BOEHHbIX MOCEMEHWI, KapTa BOEHHbIX MOCENEHU U CBeAeHbA O
KonunyecTBe 3eMIn 1 HaceneHns B cenax u ropogax Enncaesetrpaackoro yesaa. 1825-1829 rr. — 59 apk.

OAXO. — &.14. — On. 1. — Cnp. 1140. — Yka3bl XepCOHCKOro rybepHCKOro npaBneHus u npeanucaHus
XepCoHCKOMY ye3gHOMY 3emneMepy O BO30OHOBNEHUM MeX Ka3eHHbIX 3eMeNnb B XepCOHCKOM W
OnbBuononsbckoM yesaax. KHuru perncrpaumm koppecnoHgeHuun. 1826—1827 rr. — 19 apk.

OAXO. — &.14. — On. 1. — Cnp. 1213. — Yka3bl XepCOHCKOW rybepHCKOW Ka3eHHOW nanatbl U rybepHCKoro
npaBrieHnsi, panopTbl 'yGEpPHCKNX N ye3aHbIX 3eMIEMEPOB 1 ApyrMe MaTepuarbl O pasMexeBaHUn NoOMeLnYbNX
3emernb, 0TBOAE 3EMMM MO YNUCIY KONMMYECTBA HAceNeHUsl B KAa3eHHbIX CENEHNsIX U ApyruM maTtepuanam. lNnaH
3emernb cena AnekceeBku nomMelumka Jobpoeonbckoro. 1828 r. — 49 apk.

OAXO. — &.14. — On. 1. — Cnp. 1225. — Yka3bl XepCOHCKOW ryGepHCKOM Ka3eHHOW nanatbl U nanatbl
rpaxxgaHckoro cyga, npeanucaHue BOEHHOro rybepHaTopa Atoka e Puwenbe TupacnonbCkomy yesgHoMy
3emMrieMepy 1 panopTbl ero o nepeaaye B KaseHHOe BEAOMCTBO 3eMeNnbHON Aayun noanopy4vvka bapamHa. 1809—
1853 rr. — 12 apk.

OAXO. — &.14. — On. 1. — Cnip. 1245. — Yka3bl XepCOHCKOro rybepHCKOro npaBfeHust U Ka3eHHOW nanarbl,
panopTbl rybepHckoro M TuMpacnonbCKOro yes3aHoro 3eMSieMEpPOB O HaferneHuu 3emren u pasMexeBaHun
3eMernbHbIX Aay KaseHHblx cen. CBeAeHbs O HaNMuuKM 3eMnu 1 HaceneHun no Tupacnonbckomy yesay. 1828—
1833 rr. — 54 apk.

OAXO. — @.14. — On. 1. — Cnp. 1299. — Yka3sbl XepCOHCKOro ryGepHCKoro 3emnemepa, panopTbl Ye3[HbIX
3eMNnemMepoB U apyrne matepuansl 06 oTmexeBaHum 500 gecsatuH 3emnu wrtabe-poTmncTpy Bnagucnasnesy.
CBefeHbs 0 KonnyecTBe HaceneHus no cenam rybepHumn. 1828-1829 rr. — 17 apk.

OAXO. — ®.14. — On. 1. — Cnp. 1311. — [leno o KpecTsiHax, TpeboBaBWNX OCBOOOXAEHMSA OT KPEMOCTHOMW
3aBMCUMOCTHM rocnoanHoM BokoBbIM 1 nepeBoae B 06513aHHbIE nocensHe. 1829-1830 rr. — 8 apk.
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OAXO. — &.14. — On. 1. — Cnp. 1313. — MNpeanucanune MwuHuctpa KOcTuummn XepcoHckomy rybepHckomy
NpoKypopy W npolleHve opHoaBopueB-nepeceneHueB u3 Kypckol ryGepHun o6 yTBepXOEHUMM 3a HUMU
ofHoaBopyeckux npas. 1829 r. — 4 apk.

OAXO. — @. 14. — On. 1. — Cnp. 1451. — lNpegnucaHua XypcoHckoro rybepHatopa rybepHckoMy 3emremepy o
pasgeneHun TupacnonbCKOro yesaa n y4pexaeHun HOBOro yesaHoro LeHTpa B ropode AHaHbeBe. CBefeHbs 0
yncne peBU3CKUX AyLL HACeNeHHbIX MECT, OTXOAALMX HOBOMY yesay. 1831-1832 rr. — 16 apk.

OAXO. — ©.14. — On.1. — Cnp. 1511. — lMpoweHne KpecTbsiH c. [MoHATOBKA, nepenucka ¢ XepCOHCKUM
rybepHckum npokypopom, MuHuctepcTBoM uHaHCOB 06 OCBOBOXAEHMU UX OT KPEMOCTHOW 3aBMCUMMOCTU Y
nomewymka baHosa. 1832—-1833 rr. — 26 apk.

OAXO. — ®.14. — On. 1. — Cnp. 1522. — Yka3bl XepCOHCKOro rybepHCKOro npaBfieHUst U Ka3eHHOW nanarbl,
panopTbl ye3aHbIX 3eMremMepoB, OTHOLEHUS rybepHaTopa K rybepHCckoMmy 3emnemepy v apyrme matepuansl O
COCTaBMNeHWM MMaHOB 3eMerbHbIX [ady, MeXeBaHWs MoMeLlUMYbMX 3eMernb, MNpOoKnagke MapLipyToB Ans
NpOXoXAeHNss BOMCK W ApyruMm Bonpocam. CBefeHbA O YMCMEHHOM W COLMarnbHOM COCTaBe HacerneHus
rybepHuu, konuyecTse 3emernb, OTAaHHbIX B 06poyHoe coaepxanne. 1830-1832 rr. — 84 apk.

OAXO. — ®. 14. — On. 1. — Cnp. 1873. — AncaBuTHbIA CIUCOK HAacerneHHbIX MecT (cen) XepcoHckomn rybepHun c
yKka3aHWeM BnafenbLeB U KONMYecTBa HaceneHus. 1856 r. — 48 apk.

OAXO. — ®. 14. — On. 1. — Cnp. 1881. — MexeBas kHura 3emernbHon gaym c. Kpmeon Por, XepcoHckoro yesaa
BNafeHns KaseHHbIX nocensiH. 1823-1826 rr. — 17 apk.

OAXO. — @. 14. — On. 2. — Cnip. 28. — YKa3bl XepCOHCKOro rybepHCKoro npaBneHus 1 Ka3eHHOW nanaTbl, opaepa
1 panopTbl ry6epHCKOro 1 ye3gHoro 3eMnemMepoB 0 COCTaBEHNM NNAHOB Ha 3eMNW, 3aHMMaeMble KONIOHUCTamMu
N KaseHHbIMM ceneHuamu. CBegeHbsl O KOMMYECTBE 3EeMIM B Ka3€HHbIX CEeNeHusX M ropodax U 3aHaTbIX
KonoHmctamu. 1806-1809 rr. — 103 apk.

OAXO. — @.14. — On.2. — Cnp.37. — Ykasbl XepCOHCKOro rybepHCKOro npasreHuss 1 npeanucaHus
Tupacnonbckomy ye3gHoMy 3emriemepy o0 OTBOAE 3eMNIM UHOCTPaHHbIM noceneHuaM. CeepneHbsst 06
WHOCTPaHHbIX KonoHusax Opecckoro BoABOPEHUs (KONMMYECTBO AECATWH 3eMnu, Hacenewus). 1802-1809 rr. —
56 apk.

OepxaBHuin apxie 3anopisbkoi obnacti (gani — JA30). ®.1. — On. 1. — Cnp.7. — [JoKyMeHTbI O NpoBeAEHUN
AONOMHNTENBHOW 3anMcKn Ny, NPonyLLEeHHbIX B PeBU3CKMX ckadkax. 1811 r. — 78 apk.

OA30. . 1. — On. 1. — Cnp.25. — [lokyMeHTbI O UCKINIOYEHUN 3anncaHHbIX ABaxabl. 1811 r. — 32 apk.

OA30. @. 1. — On. 1. — Cnp.73. — [okymeHTbl 0 npoBeaeHun Bcepoccuiickon nepenucn Hacenenuns 1811—
1812 rogos. — 185 apk.

OA30. ®. 1. — On. 1. — Cnp.98. — [lokymeHTbI 0 HOBOW nepenucy Hacenenns. 1815 roa. — 116 apk.

OA30. ®.1. — On. 1. — Cnp.121. — [JokyMeHTbl O MpOBEPKE MPaBUITbHOCTU PeBU3CKUX cka3ok 1816 roga. —
86 apk.

OA30. ®. 1. — On. 1. — Cnp.249. — [lokymeHTbl 0 npoBeAeHuun 8- nepenncu 3a 1833—1835 rogpl. — 81 apk.
OA30. ©. 1. — On. 1. — Cnp.497. — [loKyMeHTbl 06 UMYLLIECTBEHHOM MOMOXEHUN FOCYAapPCTBEHHbIX KPECTbAH
AnekcaHgpoBckoro yesaa. 1847-1848 rr. — 91 apk.

OA30. ®. 1. - On. 1. — Cnp.570. — O eBpesx, xenawwmux 3aHumatbea 3emnegenuem. 1850 r. — 46 apk.
OA30. . 1. - On. 1. — Cnp.571. — O nepexopae eBpees B 3emnegensubl. 1850-1852 rr. — 7 apk.
OA30. ®. 12. — On. 2. — Cnp.25. — PeBun3ckue ckasku. 1811 r. — 235 apk.

OA30. ®. 12. — On. 2. — Cnp.26. — PeBun3ckue ckasku. 1811 r. — 342 apk.

OA30. ®. 12. — On. 2. — Cnp.27. — PeBun3ckue ckasku. 1811 r. — 254 apk.

OA30. ®. 12. — On. 2. — Cnp.28. — PeBun3ckue ckasku. 1811 r. — 311 apk.

OA30. . 12, — On. 2. — Cnp.29. — PeBun3ckue ckasku. 1811 r. — 199 apk.

OA30. ®. 12, — On. 2. — Cnp.31. — PeBun3ckue ckasku. 1811 r. — 346 apk.

OA30. ®. 12, — On. 2. — Cnp.32. — PeBmn3ckue ckasku. 1811 r. — 299 apk.

OA3O. ®. 12, — On. 2. — Cnp.33. — PeBun3ckue ckasku. 1811 r. — 324 apk.

OA30. ®. 12, — On. 2. — Cnp.36. — PeBun3ckue ckasku. 1811 r. — 348 apk.

OA30. ®. 12. — On. 2. — Cnp.37. — PeBun3ckue ckasku. 1811 r. — 309 apk.

OA30. ®. 12. — On. 2. — Cnp.38. — PeBun3ckue ckasku. 1811 r. — 377 apk.

OA30. ¢. 12. — On. 2. — Cnp.41. — PeBun3ckue ckasku. 1811 r. — 342 apk.

OA30. ®. 12. — On. 2. — Cnp.46. — HacTonbHbIl pernctp 3a 1811 roa. — 246 apk.
OA30. ®. 12. — On. 2. — Cnp.47. — HactonbHbin pernctp 3a 1812 roa. — 249 apk.
OA30. ®. 12. — On. 2. — Cnp.58. — PeBun3ckue ckasku. 1816 r. — 328 apk.

OA30. . 12. — On. 2. — Cnp.61. — PeBun3ckue ckasku. 1816 r. — 217 apk.

OA30. ®. 12. — On. 2. — Cnp.63. — PeBun3ckue ckasku. 1816 r. — 98 apk.

OA30. ®. 12. — On. 2. — Cnp.64. — PeBusckune ckasku. 1816 r. — 345 apk.

OA30. ®. 12. — On. 2. — Cnp.67. — PeBusckune ckasku. 1816 r. — 298 apk.

OA30. ®. 12. — On. 2. — Cnp.70. — PeBusckune ckasku. 1816 r. — 343 apk.

OA30. ®. 12. — On. 2. — Cnp.71. — PeBusckue ckasku. 1816 r. — 287 apk.

OA30. ®. 12. — On. 2. — Cnp.73. — PeBun3ckue ckasku. 1816 r. — 168 apk.

OA30. ®. 12. — On. 2. — Cnp.74. — PeBun3ckue ckasku. 1816 r. — 231 apk.

OA30. ®. 12. — On. 2. — Cnp.75. — PeBun3ckue ckasku. 1816 r. — 233 apk.
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118. JA30. . 12. — On. 2. — Cnp.76. — PeBusckme ckasku. 1816 r. — 304 apk.
119. OJA30. ®. 12. — On. 2. — Cnp.77. — PeBusckme ckasku. 1816 r. — 156 apk.
120. JA30. ®. 12. - On. 2. — Cnp.78. — PeBusckue ckasku. 1816 r. — 199 apk.
121. JA30. ®. 12. - On. 2. — Cnp.80. — PeBusckue ckasku. 1816 r. — 256 apk.
122. JA30. ®. 12. - On. 2. — Cnp.81. — PeBusckue ckasku. 1816 r. — 263 apk.
123. JA30. ®. 12. - On. 2. — Cnp.82. — PeBusckue ckasku. 1816 r. — 301 apk.
124. OA30. . 12. — On. 2. — Cnp.88. — PeBusckue ckasku. 1816 r. — 199 apk.
125. JA30. . 12. — On. 2. — Cnp.89. — PeBusackume ckasku. 1816 r. — 202 apk.
126. JA30. . 12. — On. 2. — Cnp.90. — PeBusckme ckasku. 1816 r. — 218 apk.
127. JA30. . 12. — On. 2. — Cnp.91. — PeBusckume ckasku. 1816 r. — 276 apk.
128. JA30. ®. 12. - On. 2. — Cnp.92. — PeBusckue ckasku. 1816 r. — 288 apk.
129. JA30. ®. 12. - On. 2. — Cnp.95. — PeBusckue ckasku. 1816 r. — 307 apk.
130. AJA30. ®. 12. - On. 2. — Cnp.96. — PeBusckue ckasku. 1816 r. — 344 apk.
131. JA30. ®. 12. - On. 2. — Cnp.98. — PeBusckue ckasku. 1816 r. — 319 apk.
132. JA30. ®. 12. - On. 2. — Cnp.102. — HacTonbHbI perncTp 3a 1815 roa. — 202 apk.
133. JA30. . 12. — On. 2. — Cnp.103. — HacTonbHbI pernctp 3a 1816 roag. — 189 apk.
134. OA30. . 12. — On. 2. — Cnp.114. — HacTonbHbI pernctp 3a 1819 roa. — 169 apk.
135. JA30. . 12. — On. 2. — Cnp.159. — PeBun3ckue ckasku. 1835 r. — 323 apk.
136. JA30. . 12. — On. 2. — Cnp.169. — PeBn3ckue ckasku. 1835 r. — 345 apk.
137. QA30. ®. 12. - On. 2. — Cnp.170. — PeBnsckue ckaskn. 1835 r. — 298 apk.
138. JA30. ®. 12. — On. 2. — Cnp.178. — PeBusckue ckaskun. 1835 r. — 255 apk.
139. AJA30. ®. 12. - On. 2. — Cnp.182. — PeBusckne ckaskn. 1835 r. — 312 apk.
140. JA30. ®. 12. — On. 2. — Cnp.184. — PeBu3ckue ckasku. 1835 r. — 344 apk.
141. OA30. . 12. - On. 2. — Cnp.185. — PeBn3ckue ckasku. 1835 r. — 378 apk.
142. OA30. . 12. — On. 2. — Cnp.187. — PeBu3ckue ckasku. 1835 r. — 450 apk.
143. OA30. . 12. — On. 2. — Cnp.189. — PeBun3ckue ckasku. 1835 r. — 360 apk.
144, OA30. . 12. - On. 2. — Cnp.190. — PeBn3ckue ckasku. 1835 r. — 342 apk.
145. QA30. ®. 12. — On. 2. — Cnp.193. — PeBusckue ckaskun. 1835 r. — 278 apk.
146. JA30. ®. 12. — On. 2. — Cnp.197. — PeBnsckue ckaskn. 1835 r. — 292 apk.
147. DA30. ®. 12. - On. 2. — Cnp.199. — PeBusckue ckaskun. 1835 r. — 354 apk.
148. QA30. ®. 12. — On. 2. — Cnp.200. — PeBnsckue ckaskn. 1835 r. — 367 apk.
149. OA30. ®. 12. — On. 2. — Cnp.206. — PeBn3ckue ckasku. 1835 r. — 388 apk.
150. JA30. ®. 12. - On. 2. — Cnp.211. — PeBu3ckue ckasku. 1835 r. — 375 apk.
151. Pociiicbkuii aepxxaBHui ictopnyHui apxis (gani — POIA). @. 558. — On. 2. — Cnp. 155. — OknagHble KHUrK. —
357 n.
152. POIA. ®. 1281. — On. 4. — Cnp. 45. — Ot4eTbl rybepHaTopoB. — 287 n.
153. POIA. @. 1281. — On. 4. — Cnp. 50. — OT4eThI rybepHaTopoB. — 277 1.
154. POIA. ®. 1281. — On. 4. — Cnp. 60. — Ot4eTbl rybepHaTopos. — 301 n.
155. POIA. ®. 1281. — On. 4. — Cnp. 61. — Ot4eTbl rybepHaTopoBs. — 298 n.
156. POIA. ®. 1281. — On. 4. — Cnp. 63. — OT4eThI rybepHaTopoB. — 276 1.
157. POIA. ®. 1281. — On. 4. — Cnp. 65. — OT4eTbI rybepHaTopoB. — 264 n.
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PE3IOME

[MpoaHani3oBaHO piBEHb XUTTS 3€MCbKUX yunTeniB y Apyrii nonosuHi XIX cT. BusHayeHo gxepena AoxoAis,
a TaKkoX LisAnbHICTb 3eMCTB, CMpSMOBaHy Ha NiOBWLLEHHS MaTepianbHO-CoUianbHOro CTaTycy HapOAHOro yuuTens,
PiBHS1 10ro 3apobiTHOI NnaTu.

KniouoBi cnoBa: 3eMCTBO, 3eMcCbka QfisifbHICTb, HAPOAHUM BYUTENb, MaTepianbHe 3abe3neyeHHs,
3apobiTHa nnaTta, goTauis.

PE3IOME

lMpoaHann3aMpoBaHO YpPOBEHb >XW3HW 3EMCKMX yuuTenem BO BTopow nonosuHe XIX B. OnpepeneHbl
WUCTOYHUKM OO0XOAO0B, a Takke AesiTeNbHOCTb 3EMCTB, HamnpaBNEeHHYK Ha MNOBbILEHUE MaTepuarnbHO-COLManbHOro
cTaTyca Hapo4HOro yYuTens, ypoBHsi ero 3apaboTHOM nnaTbl.

KnioyeBble croBa: 3eMCTBO, 3eMcKasi AeATeNbHOCTb, HAPOAHbIA y4MTenb, MaTepuansHoe obecneyeHue,
3apaboTHas nnata, goTauus.

ABSTRACT

The article is devoted to the problem of the analysis of the living standards district council teachers in the
second part of the 19th centuries. The main sources of the revenue of the teachers characterized. The activities of the
self-government aimed at increasing of the social status of the people’s teachers described.

Key words: district council, educational activity, folk teacher, material support, wage, Bailout.

NMOCTAHOBKA MNPOBJIEMU

HeobxigHiCTb po3rnsagy NUTaHHSA MaTtepianbHOro 3abe3neyeHHs 3eMCbKOro BYMTENbCTBA OOYMOBMEHa,
nopsa 3 HaykoBOK akTyarnbHICTO, 1 Ha3pinuMmu Nnpobnemamm cydacHocTi. 3okpema, peopmyBaHHA CUCTEMU OCBITU B
YKpaiHi xapakTepusyeTbcs psgom npobnem, ogHieo 3 AKMX € HU3bKUIA piBeHb onnaTtu npaui negaroris. Lie Bu3Havae
notpeby B MOLWYKY HaWbinbl ONTUMAanbHMX LWMAXiB BUpilLEHHA npobnemu. BigTak BaromocTi Habysae icTopuyHe
OCMWCIMEHHS Ta PETPOCMNEKTUBHE MOAENOBaHHSA MexaHi3MiB mMaTepianbHOro 3abesnevyeHHss 3eMCbKOro BUMTENbCTBA
yKpaiHCbKux rybepHin Pocicekoi imnepii.

BUKNAQ OCHOBHOIO MATEPIANY OOCHIOXEHHA

HeobxigHo nigkpecnuTh, WO 3apnnarta 3eMCbkux BuuTeniB Oyna OCHOBHUM [mxeperiom npubyTkiB Uiel
npodeciviHoi kateropii. Mepuwy iHdopmaLito npo ii piBeHb B Pocinchkin imnepii nogaHo y unpkynsapi HoBropoacbkkoi
rybepHcbKoi 3eMcbkoi ynpasu Big 19 BepecHs 1869 p. Y gokymeHTi pekomeHayBanocs sunnadvysatn 120 kp6. Ha pik
BMXOBaHLISIM MiCLIEBUX LLKiN, siki noGaxkaloTb NpaLoBaT BUMTENEM Y Cinbebkin Wwkoni [1, ¢. 9]. BnacHoto cneuudikoto
BipY 3HANUCS ykpaiHcbki rybepHii. Tak, i3 )ypHaniB «XepCoHCbKkunx rybepHcbkmx 36opis» 3a 1870 p. aisHaemocs, Lo B
KatepuHocnaBcbki rybepHii 3eMcbki BumTeni otpumysanu no 50—60 kpb., a B XepcoHcbkih — go 300 kpb. [2, c. 15].
O4yeBMAHO, WO NPUYMHU TakMX BiAMIHHOCTEN KPWUIUCS B 3ararbHili CiNbCbKOrOCNOAapPChKi KOH'HOHKTYPI BKasaHWX
perioHiB Ta pi3HMX (PIHAHCOBMX MOXIMBOCTAX 3E€MCbKMX YCTaHOB. 3BMYHUMM Bynu HaBiTb KONMMBAHHA PiBHA onnatu
npaui 3eMCbKMX BYMTENIB B MEXax OAHOro NoBiTy, Hanpuknag, B OnekcaHapiscekomy (KaTtepuHocnaBcbka rybepHis) y
1868-1869 HaBuyanbHOMY poLi B ogHoMy ceni Bunnadysanocs 40 kp6., gBox — go 250 kp6., yotmpbox — 300 kpb. [3,
c. 18].

XapakTtepHuin npuknag 3anexHocTi 0cobuCToCTi BUMTENi BiA piBHA 3apnnaTtn onucyBasB 6apoH M. Kopd Ha
npvknaai 16-piyHoro negarora. 3okpema, novasLwm 3 60-Tu kpO. XKanyBaHHs BiH BXe Yepes3 NiBpoKy poboTu oTpMmaB
3a 3acnyrnm BuHaropogy B 50 kp6. MocTynoBo Monoavin BYWATENb, OKPIM Mi3epHUX BUMNMAT Big CinbCbkoi rpomaaun
,I0YaB OTpPUMYBaTM LUE i 3eMCbKy AonnaTy i BUALIOB Ha 3aranbHuii piseHb 250 kp6. BpewwTi-pelwT, 3aaBwm vyepes
JeKinbka pOKiB €ek3aMeH Ha «3BaHHS HapoOHOro BuMTens» (40 LbOrO0 y HbOro Oyno nve «BYATENbCbKE
noceigyeHHs») BiH noyas otpumyBaTtu 400 kpb./pik [4, c. 7-9].

BigHocHO BucokumK Ta AudpepeHuinoBaHMMKM 3anexHo Big ymoB poboTu Ta gocsigy Oynu 3apnnatu B
Bop3aHsaHcbkomMy noBiTi YepHiriBcbkoi rybepHii y 1872 p.: 1) ocHoBHa cTtaBka: 200 kp6. Ha pik; 2) gonnarta 3a
nepesuLLeHHs HopMu y 60 yyHiB: 20 kp6./pik, Ua cyma 30inbluyBanaca NpPOMOpLUiNHO 3 KOXHUM OECATKOM YYHIB;
3) monnaTta 3a cTax: 3a koxHi 5 pokiB pobotu no 50 kpb. [5, c. 8].

HesBaxaloum Ha NOCTynoBe 3anpoBapPKEHHS Bce OinblUOK KiMbKICTIO 3eMCTB Pi3HOMaHiTHUX HaabaBok,
MaTepianbHe CTaHOBULLE BYATENS 3anuwanocs ayxe cknagHum. C. Mupononbcbkuii y ctaTTi «Hawa nodaTkoBa
wkona. Y yomy Hawe 3aBgaHHA?» 3a 1873 p. cnpaBeanueo KoHcTaTyBaB: «[lpautooun po3ymoBo i isu4HO Make
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[0 MOBHOI 3HEMOTY, YYUTENb YacTO 3MYLUEHUA 3a0BOSIbHATUCS TaKOK BUHAropodow, siky 6 He B3AB i ABIpHUK. Y
6araTboXx MiCLLeBOCTAX BBaXaloTb 3a HeobxigHe nnatuTh nomy 120, 100, 80 i HaBiTb 60 kpb.» [6, c. 75].

3Baxkatoun Ha uUe, OOHUM i3 aKTyanbHUX 3aBAaHb AisiNbHOCTI 3eMCTB Oyno nigBWLLEHHs MaTepianbHOro
3abesneyeHHs BumTenis. Ocobnueo Le cTocyBanocd TUX ynpas, fki nuwe 3 1871-1872 pp. noyanu onikyBatucs
HapodHUMKM yyunuwamn. 3okpema, BKpan noraHo Oyna opraHisoBaHa BignosigHa crpaBa y [3lOMCbKOMY MOBITI
XapkiBcbkoi rybepHii, ge y 1872 p. Buuteni otpumysanu B cepedHbomy 48,54 kp6. BigTtak, nosciogHvmu 6ynu
Jonnaru Bi rpoMaaum (3a paxyHok Liboro 3apnnara gocsirana 75 kp6.) Ta HaBiTb Bugaya xniba [7, c. 31].

Ons Toro, wo6 3po3ymiT! HacKiNbKM Mi3epHOK cyma 3apnnaTtv, sky oTpumyBanu negarorm y 1870-x pp.
HaBedeMo fekinbka npuknagis 1873 p., Lo CTOCy0TbCH BXe 3ragyBaHoi XapkiBcbKoi rybepHii. 3okpema, B ¢. OcHoBa
BUYMTEND 3BiNbHMBCS, OCKIMNbKM i3 WomicayHoi 3apnnatu B 8,33 kp6. nomy gosoamnnocs 8 kpb. BUTpayaTtu Ha o0ia, a Ha
pewTy (0,33 Kp6.) «BiH HiK He Mir NPUMYAPUTUCA 3a40BONBHUTU peLuTy cBOiX noTpeb». Y c. boplosomy neagaror
HaBiTb BTIK TOMY, LLO He 3Mir NpoTAroMm 4 AHIB HAaTONUTU BUAINEHE NOMY MpuMilleHHs xoda 6 ao 10-Tv rpagycHoi
Temnepatypu. 3aranom, BTedi BuMTENiB Mana Micue we B 9 cenax rybepHii [8, c. 16—17]. 3a3Hauymmo, Wo B iHWKX
noeitax Bunnatu 6ynu gewo suwmmn: Cymcbkomy — Big 100 go 250 kp6., BoBuaHcbkomy Ta Kyn’aHcekomy — Big 120
8o 200 kp6., Xapkiscbkomy — Bif 75 Ao 200 kp6. BapTo kOHCTaTyBaTH, WO Y LbOMY BifHOLLEHHI XapKiBCbka rybepHin
y 1870-x pp. 3Haxoaunacs Ha HU3bKoMYy piBHi [9, c. 64].

JocuTb xapakTepHa cuTyalis B KOHTEKCTi MOKpaLleHHS MaTepianbHOro CTaHoBULLA BYMTENIB Mana Micue B
MapiynonbcbkoMmy noBiTi KatepuHocnascbkoi rybepHii. Tak, go nonoBuHM 1873 p. micueBoMmy 3emcCTBY
nignopsakoByBanuca nuvlle ydunuwia rpeupknx noceneduis. lMicna noginy OnekcaHapiBcbKoro MoBiTy ynpaBsa
oTpumana 6inbwe 20 novaTkoBUX yyunuwy i obpana cBoiMm 4YneHom 6apoHa M. Kopdra. daktnyHo go 1875 p. perioH
3aiMaB OCTaHHi NO3uLii 3a piBHEM PO3BUTKY OCBITW, CTAHOBMLLA LUKIMbHUX NPUMILLEHb Ta couianbHOro sabesneyeHHs
BunTenis. licna npoBeaeHHs psay pesisin Mapiynonbcbka 3eMcbka ynpasa Bunwina Ha piseHb 3apnnaT B 400 kpb.
Ans 3emcbkux BunTenis i 200—-300 kp6. Ans ix nomivHukiB. Bxe y 1875 p. Ha oronoLweHHs Npo HasBHICTb 36 BakaHcin,
[e TakoX BKa3yBaBCs pO3MIp »amnyBaHHsi, BiarykHynocs 6nmsbko 1200 oci6. OpgHak, Bxe 23 nuctonaga 1876 p
ynpaBa y OOMOBifdi Haa3BMYanMHMM 3eMcbkuM 300pam nosigomnsna: «lMo Bcin yctogax Pocii nporpumino, wo mu
paemo cinbcbkomy BuuTenesi 400 kp6. nnaTHi. Barato mucnuBuiB 3asBUNo cBOi nocnyrM, 3 Hux 36 AilicHO
YOOCTOINNCS TaKoro LWAcTs; ane, CKyLITYBaBLUW LWeapoT HaLUMX, BXe BCTUIMU 3HUKHYTW, HiOWM nepefyyBarouu LLOCh
Hepo6pe; i AKWO Ue Tak, To nepefdvyTTa iX BUNpaBAanocs: MU He Maemo Kowmig ninamumu iHwumy [10, c. 60—61].
MpuunHoto UbOro cranm obmexeHi MaTepianbHi MOXNMBOCTI CinbCbkux rpomag. Llikaso, wo y 1878 p. micuesa
3eMCbKa yrnpaBa CBOIM pO3MNOPSAMKEHHSM HaBiTb 3ab0OpoHWMMNa BOMOCHWM MpaeniHHAM BuAaBaTW i3 rPOMaOCbKMX
MarasuHiB xni6 TyTewWwHiM BYATENSM, BBaXalwuyu Le po3TpaTo rPOMaACbKOro mMawHa. Take pilleHHs BUKMMKano
ocobnvBe HEBAOBOMEHHS y MeaarorivHii nNpeci, ska B LLbOMY KOHTEKCTi HaBiTb LUMTyBana npucniB’a «Ha ronogHomy
KOHi faneko He noigew» [11, c. 70-71].

FoBopsAun npo rybepHii 3 HaWHWXKYMM piBHEM onnatu npali 3eMCbKUX BYATENIB, BapTo BKasaTu, WO
npakTu4Ho o 1880-x pp. B OKpeMMX MiCLLEBOCTSAX iCHyBarna npakTuka BUMnaTi YacTUHW 3apnnaTti HapoaHy nejarory
cinbCbkumn rpomMagamu abo HasiTe 6atbkamu y4HiB [12, c¢. 60]. OgHak Takmnm nopsgok 6yB nepexigHuM i LWBWMAKO
cTanv o4YeBUOHMMYK HE3PYYHOCTI BiAMOBIAHOINO MexaHiaMy. Tak, rpoMaan He3a[oBiNbHO BMKOHYBamnu CBOi 000B’A3KM,
OCKiINMbKM ANsl HACerieHHsi Ha MepLIoMy MiCLi cepef TOrodacHMX BUMMAT CTOSNM Ka3eHHi 300pu, BUKYMHI nnatexi,
HeAOoIMKM, | nuwe NoTiM — Taki BUTPATU 9K BMNNaTa 3apnnaty Bumtenam. [1o uboro BapTo Wwe A0AaTh HEeBPOXalHi
POKM, KOMKW CeNsHWU caMi 3HaXoAWunucs y AoCuTb CKpyTHOMY cTaHosuuli [13, ¢. 3]. [Hkonu Tpannanucsa Bunagku BTedi
BUMTENS Micns TOro, Sk BiH OTpUMaB »anyBaHHs Bif censiH Hanepen (KoToBcbka LwKkona I3loMCbKOro MoBiTy
XapkiBCbKOi ryGepHi).

Mpo HepiBHOMIpHICTb Y po3Mipax 3apnnaTti B pidHMX perioHax cBigyaTb HacTynHi uudpu. Tak, Bucokum 6yB
piBeHb onnaTtu npawi 3eMCbKMX BUMTENIB Y XepCOHCbkin rybepHii — Ha piBHi 300—400 kp6. y 1874 p. (350—450 kpb. y
1884 p. B XepCOHCbKOMY MOBITi), WO Oyno MOB’A3aHO He nuile i3 TyTELHIMM EKOHOMIYHUMU nepegyMoBamu, a m
KNonoTaHHAMM MiCLEBOi HaB4arnbHOI aaMiHicTpauii. 3okpema, Ha 36opax XepcoHcbkoro nosiTy 11 6epesHs 1874 p.
MicueBa ynpaea nosigomnsna, wo «B €nucaseTtrpagcbkomy Ta OnekcaHApifnCbkOMy MOBIiTax BYMTENi 3EMCbKMX
CINbCBKUX LLKIN OTPUMYIOTb XanysaHHA B po3mipi 300 kapbosaHuiB, a B OgecbkoMy Ta AHaHbiBCbkoMy no 400 kpb., i
WO 3rigHO 3 po3nopsaxeHHAM nonednTtenst OQecbKoro HaBYanbHOIO OKPYry BMXOBaHLi BYUTENbCLKOI ceMiHapii
MOXYTb OyTW HampaBreHi nuwe B Ti LUKONW, A€ OKnapj xanyBaHHA He meHwe 300 kp6.». Biarak, BkasaHe 3eMcTBO
TakoX MPUNHAMNO pilleHHs Npo NiABULLEHHS 3apnnaTti 4O uboro piBHA [14, ¢. 72]. AN NOPiBHAHHSA: Y LbOMY X pOoLi
MupsaTuHCBKI NoBiTOBI 3eMcbki 360pu (MonTaBcbka rybepHist) Npy BiAKPUTTI TPbOX LUKIN NOCTAaHOBUNW BUAINATU Ha
3apnnatu no 120 kp6., a AHaHbIBCbKE 3€MCTBO TaKy X CyMy BUMIavyBano KOXXHOMY 3 LLUECTU CifbCbKMX CTUNEHAIaTiB
Ta nnaHysano y 1875 p. suginutn 1000 kp6. Ha 10 xnonyukis, 3 METO X NOAANbLUOI MiAFOTOBKU 4O 3BaHHS BUYNTENS

[15, c. 91].
Oewo Buwmn 3a cepepgHii O6yB piBeHb MaTepianbHOro 3abe3neveHHs nefaroriyHoro nepcoHany B
HixxmHcbkoMy noBiTi YepHiriBcbkoi rybepHii — 6nm3bko 200-400 kpb6. OpHak, roBopsidM Npo 3apniatv 3eMCbKUX

BunTenie JlisobGepexHoi YkpaiHu (MontaBcbka Ta YepHiriBcbka rybepHis), Bapto 6patv fo yBarn maike NOBCIOAHY
HasiBHICTb HEBENMKUX CiNbCbKOrOoCNo4apCbkUX yridb Yy BOMNOAiHHI negaroriB. Y LbOMY KOHTEKCTi MeBHY porb
BigirpaBanu 1 iCTOpWYHi NepeaymMoBM — Bka3aHui perioH hopMyBaB OCHOBY MonepeaHbOro CTapLUMHCBbKO-KO3aLbKoro
3emneBonoaiHHg [16, c. 50].

Yxe 3 kiHua 1870-x pp. 3eMcTBa MOCTYNOBO MOYanyM MOBHICTHO CaMOCTIMHO BUMNavyBaTtM BYUTENSIM
3apnnary, OAHak, HaBiTb, HA No4aTok XX CT. TaK i He 3MOMNN MOBHICTIO OXOMUTU KaApPOBWUW CKMad BCiX YKPAiHCbKMX
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rybepHin. Cami BunTeni, Bignosigaw4ym Ha aHKeTW NeJaroriyHoro XxypHany «HapogHa wkona» (cepef HuX i negaroru
KaTtepuHocnascbkoi, MonTaBckbkoi, YepHiriBcbKoi rybepHin) BkadyBanu Ha HeOOXiQHICTb NiABULLEHHS >XanyBaHHSA [0
300-600 kpb./pik, BUAINEeHHS 6e3KOLLTOBHOI KBapTUPKU Ta 3eMenbHoi AinsHku [17, ¢. 36].

CTocoBHO piBHA 3apnnaT negaroris Ta iX CniBBiAHOLWEHHS i3 MOTOMHMMU BUTpaTamu, Chif KOHCTaTyBaTw, WO
npv xanysaHHi He meHwe 300 kpb. HaBiTb B 1880-x pp. y BigAaneHnx cenax ByuTenb nodysas cebe y BigHOCHOMY
poctaTtky, BuTpadatoum 3 uiei cymm 50-150 kp6. Ha XMTMNo Ta xapyyBaHHsA. BTim, BkasaHa cyma Bunnadysanacs
[aneko He CKpi3b, 4O TOro X KpiM LMX [BOX BUTPATHUX CTaTew icHyBanu Lie pag 4oAaTKoBKX (o4dar, npoisg, cim'a 1a
iH.). Tak, HaBiTb y [NonTaBcbkin rybepHii, Ae KinbKiCTb NOYaTKOBMX HABYANbHUX 3aKNafiB Ta BUTPaTH 3eMCTB Ha OCBITY
Oyna HamnbinbwwmmuK, 3apnnarta OGinbwocTi BunTenis cknagana 180-240 kpb. (TOGTO AeXTO OTpMMyBaB i MeHLIe
180 kp6.). Mpu LbOMY cnocTepiranocs 3HWKEHHS XanyBaHHS, SKWO Y Moro BunnaTti 6panu yyacTi CinbCbki rpomaau.
Mo nositax BignosigHi Noka3HukK 6ynu HacTynHUMK: Hanbinblue y 3eHbkiBCbkoMy Ta MupropoacekoMy — 253 kpb. Ta
242 xpb. BignosigHo, HanmeHLwwe y Jloxsuubkomy Ta Kobensuskomy — 155 kp6. ta 155,5 kp6. BignosigHo. MNparHyun
noKpaLmMTK Taky cuTyauito rybepHcbka ynpasa we y 1867 p. cTBopuna «40MNOMKHY Kacy Ans HApOAHWUX BYUTENIB» 3
kanitanom y 8,4 Tuc. kp6. BTim, ii opraHrisauii 6yna HacTinbkn HeedekTMBHO, WO 3a nepiog 1867-1881 pp. cybeuaii
3 Hei BuaaHi nuwe asom ocobam: y 1870 p. — 25 kpb., y 1881 p. — 50 kp6. [18, c. 24]. CknagHoto Byna cutyauis i B
KpemMeHuyubKOMy MOBITI, A€ MiCLEBi 3eMCbKi BYMTENi X04 OTpuMyBanu nuwe 192 kpb., ynpaBa y nepLuiii NOnoBuHI
1880-x pp. MpurHAna pilleHHa npo NigBULLEHHS 3apnfaT nowTapam Ta denbjlepam, He 3BepTalouM yBary Ha
neparoris» [19, c. 19].

HesBaxatoum Ha Bci onucaHi daktopu, nportdarom 1870-1900-x pp. BigbyBanocsi nMocTyrnoBe 3pOCTaHHS
pO3Mipy CepefHbOPIYHOI 3apnnaTtv 3eMCbKOro BUMTENbCTBA. Tak, 3a AaHumu B. Becenoscbkoro y 1870-x pp. BiH
cknagas 120-150 kp6., y 1880-x pp. — 150—200 kp6., y 1890-x pp. — 200-240 kpb., y 1900-x pp. — 240-300 kp6. [20,
c. 21-22].

®PaKkTMYHO 3 neplmnx poKiB ICHyBaHHA 3emCcTBa MOCTYNMOBO Nepelwnu [0 MpakTUKM [0AaTKOBOro
MaTepianbHOro 3a0X0YeHHst BYMTENIB. [JOUINbHICTL Takoi cucTemu we HanpukiHui 1860-x pp. 6yna Ha npakTuui
poBefeHa 6apoHom M. Kopdom B OnekcaHgpiscbkomy noBiTi KateprHocnascbkoi rybepHii [21, c. 14]. Ons npuknagy,
y bepasiHcbkoMy noBITi icCHyBana HacTynHa cxema MartepianbHoro 3abesneyeHHst 3emcbkoro BuuTens. [lpu
BMaLITyBaHHi Ha poboTy BiH oTpumyBaB 300 kp6./pik Ta KBapTUpy Mpu y4unuuli (onanoBaHHS Ta OCBITNEHHSA — 3a
paxyHok rpomaam). 3a negaroriyHi ycnixv Bupgasanacsa Haropoga y 50 kpb., a 3a «ocobnuBi ycnixu Ta cTapaHHIiCTb»
nepenbayanocsa 36inbweHHa oknagy. Ana npoisgy Ao bepasdHcbka Takox Bupgasanuca 50 kpb. [22, c. 14]. He
BijCTaBaB Big LMX NOKa3HWKIB i BOp3HAHCLKMI NOBIT YepHiriBCbkoi rybepHii, skuin nponoHyeas Buntenam 300 kpb.
3apnnaTtu Ta KBapTupy 3 onaneHHsM Ta NpUCIyro.

Ha anb npobrema LWoAo BUPILLEHHS >XUTMOBOIO NMUTaHHSA 3anvlanacs akTyanbHOK AN psSay PeErioHiB.
3okpeMa, y 1875 p. Ha KaTeprHocnaBLUMHI YacTMHa 3eMCbKUX BYATENIB oTpumyBana 6nusbko 100 kpb. i He mMana
KBapTUpuW, 3apnnata iHwmx cknagana 300-500 kp6. npu HasBHOCTI kBaTuUpW. O TOro X HabGnwKeHiCTb OO MicT
(Hikononb, KaTepuHocnaB) gaBana 3mory OesikuM negaroram oTpumyBaTtu cybcupii Big pisHOMaHITHUX TyTELUHixX
TOBApPUCTB, siKi y CyMi i3 xanyBaHHAM gocaranu iHkonu 500 kp6., B TOM Yac Sk Tpannanucsa BUNAL4KM BUMNMAATU MO
50 kpb. y BigAaneHux nositax.

HanpwkiHui XIX cT. okpemi ykpaiHCbKi 3eMCbKi ynpaBy 3anpoBagunu cuctemy BiAnoBigHNX HaabaBoK Bxe 3a
AOCBiA neparoriyHoi npakTuki. 3okpema, y XapkiBCbKivi ryGepHii nicns 5-tu pokiB poboTn BuUMTEni XapkiBCbKOro,
BoBuaHcbkoro i Cymcbkoro nogitis otpumysanu Big 50 go 150 kp6./pik [23, c. 21]; AHinpoBcbkoro nosiTy TaBpilcbKoi
ry6epHii — 50 kp6. nicnst 10 pokiB cnyx6u Ta 100 kp6. nicna 15 pokis [24, c. 118]. B ocTaHHbOMY BUMAAKY LLOPIYHO
Buainsnocs no 1 Tuc. kpb. Ha gonnarty BUMTENsM 3a BeYipHi 3aHATTA Anst gopocnux, siki y 1886-1887 pp. 6ynu
opraHizoBaHi npu 12 wkonax. ¥ 1887 p. HaBiTb 06roBoptoBanocsi NUTaHHA MPO 3anpoLUEHHS OKPEMUX BMKNagadis
BUKITIOYHO ANS BEYipHIX 3aHATb, OOHAK Us iHiLiaTMBa He 3HaWlna HanexHoi nigTpumku. Ak pesynbTart, byno
NMPUNHATO pillEeHHA NPo AOOPOBINbHWIA XapakTep BiAMOBiAHOI pobOTK i BiCiM BYUMTENIB MOBITY, O NOFOAMNNCS Ha Le,
otpumysanu no 30—35 kp6. gonnatu.

MopibHi iHiuiaTMBM oOOMexXyBanMca nuwe maTepianbHUMU MOXIUMBOCTSMM  OKpeMMX 3eMCTB. Tak, Yy
3ragyBaHomy beppasHcekomy noBiTi we 3 1870-x pp. icHyBana nporpecuMBHa cucTeMa 36inblieHHs 3apnnaTv
neparoram. HanpukiHui 1880-x pp. BoHa Mana HacTynHWi BUrNSA: nodatkoBuii oknag — 300 kpb.; npotarom 2—3 pokis
(3anexHo Big ycnixiB Ta MankcTepHOCTi BUMTENS) BiH 36inbLuyBaBcsa cnovatky Ao 360 kpb., a notim go 400 kpb.; aani
KOXHi M'sATb pokiB we aogasanocs no 100 kpb. BigTak, Bxe y 1890 p. 3a AaHUMM (hiHAHCOBMX 3BITiB AesiKi BUMTENI, L0
npocnyxunu 3emctay Ginbwe 10 pokis, oTpumyBanu 500-700 kp6., a B ogHomy Bunagky — HaBiTb 800 kp6. Kpim
LbOro, Ha npemitoBaHHa 6yno BugineHo 1,5 Tuc. kpb. [24, c. 119]. 3aranbHui e cepeaHin piBeHb 3apnnaT 3eMCbKUX
BunTenis bepaaHcbkoro noeiTy ctaHoBmB 369 Kpb., BunTensok — 281 kpb. [25, c. 166—167]. OgHak, BapTo OuiHIOBaTK
Len npuknag WeuaLlle sik BUHATOK, HiXK 3aKOHOMIPHICTb, Lo Gyna BnacTuea yKpaiHCbKMM 3eMCTBaM.

BUCHOBKM

TakMM YMHOM, HEe3BaXalo4uu Ha akTUBHY YpsiAOBY NOMITUKY LLOAO PO3BUTKY NOYATKOBOI OCBITU, B YKPATHCbKNX
rybepHisix Pociiicbkiii imnepii cepenHii piBeHb maTtepianbHOro 3abesneyeHHsi 3eMcbkux BuuTenis y 60-90-x pp.
3anvwaBcyd BiQHOCHO HEBWCOKMM. Y nojanbliomy, 36inblueHHs pfgepxaBHoro diHaHcyBaHHa 3 1908 p. Ta
3anpoBaKEHHS MOCTINHOI NPakTUKM HaabaBoK 3a neparoriyHni ctax y 1913 p. nuwie 4acTKoBO 3MIHMITO CUTYyaLilo Ha
Kpalle. 3a BUHATKOM OKpPEMMX MOBITIB A€AKUX EKOHOMIYHO PO3BUHYTUX YKPAiHCbKNX ryGepHilA, B CUMy HEBIANOBIAHOCTI
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MiX >KUTTEBMM piBHEM Ta LiHaMW Ha ToBapu nepLioi HeobOXiQHOCTi, CyTTeBa 4yacTMHa 3eMCbKuMx BuYuTEniB Oyna
3MyLLEeHa MOCTINHO TypbyBaTWCS NPO BUPILLEHHS BracHWX MatepianbHO-MobyToBMX npobnem Ta, 3a MOXIUBOCTI, Y
Kpaljomy BUNagky 3avmMartucs BegeHHsiM npucagnbHoro rocnogapcTsa i NpakTUKyBaTh NPUBATHI YPOKMW.
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PE3IOME

PaHHA piarHocTuka BTpaTu criyxy y AiTer € rofioBHOK YMOBOK X €EKTUBHOIO HaBYaHHS i BUXOBaHHSA,
nonepemkeHHs1 Y HUX TSKKOI iHBamnigHOCTI Ta couianbHOi ge3aganTauii. B crtaTtTi npeacrtaBneHa, po3pobneHa Ta
anpo6oBaHa aBToOpoM dopma 06Ky rmyxux AiTen 3a CTyNneHsAsMMU BTpaTh CNyXy i MOXIUBICTIO CMPUAHATTA MOBM, Ta
BMU3HAYeHi BUAM BTPATK Cryxy 3a MicueM fokanisauii NOLWKOMKEHHS Y AaHOi KaTeropii AiTen.

Knro4oBi cnoBa: rnyxi 4itn, 0340poBYMn TYpM3M, dianasoH, YacToTu, 3BYKOBI XBUI.

PE3IOME

PaHHs9 AnarHocTuka noTepu cnyxa y AeTen ABMSeTcs rmaBHbIM YCNoBUEM UX aPMEKTUBHOIO 0By4eHns n
BOCNUTaHWSA, NPEeaynpexaeHus y HUX TSHKENOW WHBanMOHOCTM W coumanbHow pAesapjantaumu. B crtatbe
npeacTasneHa, paspabotaHa u anpobupoBaHa aBTopom dopma yyeTa rmyxumx AeTel Mo CTeneHn MoTepu cnyxa,
AnanasoHy BOCMPUMHMMAEMbIX YaCTOT Y BO3MOXHOCTBIO BOCTIPUATUA peyn. Takke yCTaHOBMEHbI BUAbI NOTEpU cnyxa
Mo MeCTy foKanusauum NOBPEXAEHUs Y AaHHOW KaTeropuv geTen.

KnioyeBble cnoBa: riyxve geTu, 0340pOBUTENbHBIN TYPU3M, ANanasoH, YacToTbl, 3BYKOBbIE BOJTHbI.

SUMMARY

Early detection of hearing loss in children is essential for their effective training and education, warning them
of severe disability and social exclusion. The article presents, developed and tested by the author form of accounting
for the deaf children of hearing loss, Frequency range and the ability of speech perception. Also installed types of
hearing loss at the place of localization of lesions in this category of children.

Keywords: deaf children, health tourism, range, frequency, sound wave.

NOCTAHOBKA NPOBJIEMU

Ha cborogHi B YkpaiHi cknanucs Bkpan HeCnpuaTAMBI €KOHOMIYHI, couiarnbHi, ekonoriyHi o6ctaBnHn. BoHu
NPOBOKYIOTb BUMHWKHEHHSI HOBWUX OOBaKHEHWX AedekTiB PO3BMTKY XPOHIYHMX 3axXBOPIOBaHb, FOCTPO BUSABMSETHCH
cnagkoBa naTonoris. Ha >xanb, ocTaHHiM 4YacoMm 36inblumnack KinbkicTb AiTen 3 Bagamu cryxy siki Yepes iCHytoui
couianbHi i isnyHi Gap’epu nosbaBneHi MOXNMBOCTI, HapiBHI 3 iHWWMK AiTbMWU, peanidyBaTM CBOI MOTEHLiHI
30i6HOCTI, came TOMy, paHHE BUSIBNEHHSA OedEKTy CNpUATUME CBOEYACHOMY HafaHHIO chneuianbHOi Kopekuiiio-
peabiniTauinHoi JonoMorn AiTAM 3 NCMXodi3UYHNMMM NOPYLUEHHSMU, WO B ModanblioMy Npu3Beae A0 YCMiLUHOI X
iHTerpauii B cy4acHe CycninbCTBO, afxe HopMarnbHe (PyHKUIOHYBaHHS OpraHy Crnyxy Ma€ BupillanbHe 3HavyeHHs Ans
3aranbHOr0 PO3BUTKY TMIOAWHW, OCKINIbKM CINyXOBWIWA aHamnisaTop € OOHWMM i3 OCHOBHMX KaHaniB, Mo SKOMy MOAuHa
ofepxye iHhopmaLito NPO HAaBKONULLHIN CBIT.

HwHi cTBOpEHi MeanyHi Ta NnefaroriyHi METOOUKN BUSBIIEHHS NOPYLUEHb CryXy Y AiTe ANTAYOro, paHHbOrO,
JOLKINbHOTO LWKinebHoro Biky Ta gopocnux (O.M. Ky3sbmivosa [1], E.l. IleoHrapg [2], ®.®. Pay [4], H.A. WmarTko [5] Ta
iH.). Jani negaroriyHoro obCTeXeHHs1 LOMOBHIOKTL Pe3ynbTaTv MeAUYHOI AiarHOCTUKMN NOpyLUEHb cnyxy. Pe3ynbTtatn
ayaionoriyHoro i negaroriyHoro 06CTEXEHHS 3icTaBnsATLCA MK coboto, | nue 3a yMOBM X BigNOBIOHOCTI MOXHa
OyTV BNEBHEHMM, LLO CTaH CIyXy OLiHEHO NPaBUSbHO.

Tomy knacudikauis nopyweHb crnyxy, 3abesnevyroum KhiHiYHy OUiHKYy CTaHy CryxoBOi (OyHKUii AUTUHM,
NOBMHHA BOAHOYAC BPaxOByBaTW OCHOBHE 3aBAaHHS 3aCTOCYBaHHS CITyXOBOrO anapaTy B AMTAYOMY Bili, MParHeHHs
3abe3neynTn, MakcumanbHe BMKOPUCTAHHS N PO3BWUTOK HASBHWX Y AITEN MOXIMBOCTEN CIyXOBOrO CMAPUAHATTS 3
METOI CMPUSHHS 34iINCHEHHIO CMINbHNX BUXOBHUX i OCBITHIX 3aBaaHb (P. ®. Pay [4], 11.B. Henman [3]).

BUKNAOEHHA OCHOBHOIO MATEPIANY AOCHIMKEHHA

MeTta pocnimkeHHs: NPoBeCT! MeauKo-neaaroriyHy knacudikadito 3a CTyneHsMu BTpaTu CRyxy y rAyxmx
AiTen, ski 3amMaloTbCa 0300POBYMM TYPU3MOM.

MeToamu pocnimKeHHsA: aHanis, cucreMaTtusauis Ta ysarafilbHEHHSI MCUXOOro-neaaroriyHoi nirepaTtypu;
EMMipUYHMI — ONUTYBAHHSA NeaaroriyHNX NpauiBHUKIB Ta GaTbkiB MMyXux AiTEN, BUBYEHHA MEOUYHUX KapTOK; MeToA
cepeHix BEeSIMYnH.

HocnigkeHHam 6yno oxonneHo 157 rnyxux [AiTe MONOALWOro LKINbHOrO BiKy, $Ki HaB4yalTbCA B
3anopisbkoMy HaBYanbHO-peabiniTauiiHomy LeHTpi «xepenoy.

Knacudikauia pedektiB cnyxy MIiCTUTb He TifbKM KNiHIYHY XapakTepUCTUKY CryXOoBOI (yHKUii, a n
BigoOpaXkae MOXNMBOCTI CNPUAHATTA MOBW MpU HasiBHOMY MopyLueHHi cnyxy. Cepepn rnyxux giten 6ynu BusiBneHi
pi3Hi CTyneHi BTpaTu cnyxy, ki npeacTasneHi B Tabnuui 1.
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Tabnuys 1
CrtyneHi BTpaTu cnyxy B geunbenax (ob)
CtyniHb BTpaTh cnyxy
Mopir CNPUAHSATTS KinbkicTb 06CTEXEeHUX rnyxux PiBeHb ry4HocTi cnpuinmaHoi Mosm
aiten (%)

27 -40 b JNerka Twuxa moBa, wenit

41 - 55 nb Cnabka 3BUYaiHa moBa

56 - 70 opb CepeaHs 35,7% N'yyHa moBa

71-90 ob Baxka 53% Kpuk

Binbiue 9046 Mogha 11% He cnpuiimatoTb HaBiTb NpW HAsSBHOCTI

NOCUIIEHHS

Ha etani koHcTaTyBanbHOro etamny nefaroriyHoro ekcrnepumeHTty Oyna pospobneHa Ta anpoboBaHa Taka
dopma obniky uiei kaTeropii aiten:
- BWJ CIYXOBOi HEQOCTATHOCTI;
- nigcrasa ansa knacudikawii;
- rpyna;
- CTyniHb BTPATu cnyxy B Ab;
- AianasoH cnpumMaHux vyactoT y 'u;
- 3aranbHa Kinbkictb giten y (%);
- MOXIMBICTb CPUNHATTS MOBW.
Bcboro o6ecTexeHo 157 rnyxux AaiTei MOMNOALLOrO LWKINbHOro Biky 3a MeTtoaukoto J1.B. HenmaHa.
PesynbTatn gocnigkeHHs cBigyaTh Mpo Te, WO CTaH CNyXOBOro aHanizatopa rmnyxux AiTe MOrnogLoro
LUKINBbHOrO BiKY € 4OCUTb PiI3HOMaHITHUM (OuB. Tabn. 2).
Tabnuus 2

MeparoriyHa knacudikauisi BTpaTy cnyxy y rnyxux gites MonoALworo WKinbHoro BiKy, Lo
3aMMalTbCA 0340POBYUM TYpU3MOM 3a MeToaukoto J1.B. HenmaHna

CryniHb Hiana3soH Kinbkictb
pyna BTpatn cnpuiMaHnx rNyxux Aiten, MOoXnMBOCTI CNPUNHATTS MOBM
cnyxy, ob yacToT, 'y %

CnyxoBa
HeaocTaTHICTb
Minctasa
knacudikauii

PearyioTb Tinbku Ha ry4Hum ronoc y
| > 82-85 125- 250 18,5% BYLUHIA pakoBuWHi. He po3pisHaoTb
3BYKiB MOBW, CNiB i ppas.

PearyioTb Ha ry4HUI ronoc y BYLLHIN
1] >82-85 125 - 500 26,1% pakoBWHi. PO3pi3HSA0TbL ronocHi [o],

=
o
=
(8]
[]
J
x
z
E 2 [yl, [a]. CniB i dbpa3 He pO3Pi3HAIOTD.
X 3
E‘ cz:. PearytoTb Ha ronoc po3mMoBHOi
<I> m > 82-85 125- 1000 32.3% ry4HocTi 6ing Byxa. Po3pisHaoTb
3 NPaKTUYHO BCi rofocu, a Takox
@ 3Haromi criosa, dpasu.
i(:E[ YyloTb ronoc pO3MOBHOI y4HOCTI y
Y, > 82-85 125-2000 it > 2306 BYLUHi/i PAKOBWHI 1 Ha AesKil

BiACTaHi. PO3pi3HAIOTb rOMOCHI,
3HanoMi cnosa i pasn.

OTpumaHi gaHi ganu 3mory posnoginuti rnyxux AiTed MOMOALIOro LWKINbHOMO BiKy 3aneXHOo Bid dianasoHy
CNpUAMaHKX YacToT Ha YOTUPK rpynu:

[o nepwoi rpynu, 3rigHo 3 pe3ynbTaTamu JOCHIAKEHHS rNyXoTu, HanexaTb 18,5% rnyxux giten MonoaLworo
LUKINBHOrO BIiKy 3i CTyneHem BTpaTu crnyxy > 82-85 [6, i 3 giana3oHom cnpummanux yactot 125-250 lu. Byno
BCT@HOBIEHO, LU0 3 MEPLUOD TPYMNo FMyXOTU AiTW pearyrioTb TiMbKW Ha TYYHWI TONoC y BYLUHIA pakoBuHi abo He
PO3pi3HAIOTL 3BYKIB MOBW, CriB i hpas.
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KinbkicTb AiTen, 3apaxoBaHux 4O APYroi rpynu rmyxoTu 3i cTyneHem BTpaTu criyxy > 82-85 [16 i 3 giana3oHom
cnpuiMaHux Yactot 125-500 'y craHoBuTb 26,1% ocoby. [itv ui€ei rpynn pearyoTb Ha ryYHW rofioc y BYLUHIN
pakoBUHi pO3pi3HAOTL ronocHi [0], [y], [a], ane cnis i dpas He pPO3Pi3HAIOTL.

HocnigxeHHs cBigyaTb Mpo Te, WO 3Ha4YHa KinbkicTb rnyxux giten, a came — 32,3% ocoba manu 3 rpyny
rnyxotu, 3i cTyneHem BTpaTu cnyxy > 82- 85 [16 i 3 gianasoHom cnpunmanux vacTtot 125 - 1000 u. Po3spisHsaoTb
NPaKTUYHO BCi FOMOCHI @ TakoX 3HaNoMi cnoBa i pasu.

KinekicTb rnyxvx giten 4eTBepTOi rpynu rmyxoTu ctaHoButM 23% ocib 3i cTyneHem BTpatu cnyxy > 82-85 [16
i 3 giana3oHomM cnpunmMaHux YactoT 125 - 2000 4. Po3pi3HsA0TL FOMOCHI, 3HanoMi crioea i gpasu.

BcTtaHoBneHo, wo Bci rnyxi Oitn, ski 6ynu obCcTexeHi, MalTb 34aTHICTb pearyBaTu Ha 3BYKOBI XBWII.
HasBHicTb Trx abo iHWMX 3anuLLKIB CNyxy Oae ryxuMm LiTAM MOXNMBICTb 6e3nocepefHbO CnpuiMaT Aesiki 3ByKu
HaBKONULLHBOrO CBITY, IO Ma€e BeNuKe 3HayYeHHs ANns po3BUTKY iX Ni3HaBanbHOI AisiNbHOCTI, Ta AO3BONSE AEAKUM i3
HKX, O NpaBaa, Aye 06MexXeHo, PO3pPi3HATN eneMeHT! MOBMW.

Mpun MiHiManbHUX 3aTpyMKax criyxy (neplia n 4acTKOBO Apyra rpynu) AiTv 3gaTHi cnipuiMaTy nuwe ayxe
iHTEHCUBHI 3BYKW, LLIO BUHUKaIOTb Ha 6rn3bKiv Big HMX BiACTaHi (ry4ok napoBo3a, Towo). [Npu GinbLuiii rocTpoTi cnyxy
Ha GinbLU LWMPOKOMY AianasoHi CrpuiMaHnx 4YacTtoT (TpeTa W YyeTBepTa rpynu) BOHW MalTb MOXIUBICTb PO3PI3HATH
MOPIBHAHO MEHLU iHTEHCMBHI, ane GinbLl Pi3HOMaHITHI 3a CBOEI YaCTKOBOK XapaKTEPUCTUKOK 3BYKW. TUM camum
3HAYHO PO3LLUMPIOITECA MOXITUBOCTI CIIPUNHATTA 1 PO3PI3HEHHS 3BYKIB HABKOMMULLUHLOIO CBITY.

Omxe, knacudikauisi CTIAKMX MOPYLUEHb CIyXy Mae BpaxOBYBaTW He TiMbKW CTYMiHb YPaXXEHHS CIyXOBOi
dyHKUiT, @ 1 cTaH MoBW. LLlo cTocyeTbca MOBHOI OYHKUIT ryxux AiTen, TO xXapakTtep i CTyniHb i He4OCTaTHOCTI
3anexaTb Bif B3aemofii TPbOX OCHOBHMX YMHHWKIB: CTYMEHS YpaXKeHHsi Cryxy, 4Yacy BWHWKHEHHS AedekTty, ymoB
PO3BUTKY ANTUHU MiCNS BUHUKHEHHS YPaXKEHHSA CIyXy.

B npoueci gocnigxeHb y 06CTeXyBaHWUX FMyXMX LUKOMAPIB MOMOALLIOrO LWKiNbHOro Biky Oyno BCTaHOBMEHO
TPU OCHOBHWX BUAM BTPATU CNyXY: KOHAYKTVBHA, CEHCOHEBpParbHa i 3milaHa.

Mpy KOHAYKTUBHIV BTpaTi CryXy Y rMyxuX AiTen 3Byku, AKi cnpuimanucs 6ynm Tmxmmu, wo ctaHosuno 35%
o6CTexXyBaHUX LIKONAPIB. Y 3B'A3Ky 3 UMM, OO AaHOi kaTeropii Wwkonapie 6ynu 3acTocoBaHi CryxoBi anapartu, siKi
nocunoTb 3BYK. Lii AiTn Bonoginu BigHOCHO BMPAa3HOI MPOMOBOIO.

Y piTen 3 ceHcoHeBparbHOK BTPATOK CAYXY € NOLUKOAXEHHS HEPBA i BOHW PO3MOBNSANM ripLue B NOPIBHAHHI
3 OiTbMW 3 KOHOYKTMBHOKW BTpaTol cnyxy. Lia kaTeropia pite cknana 45% o6cTexyBaHMX rmyxux AiTen.
CeHcoHeBparnbHa BTpaTa CNyxy BNAMBAE He TiMbKM Ha MOPIr CNPUAHATTSA, ane TakoX i Ha MOro TOYHICTb, LO
npu3BoaunoO A0 CrNOTBOPEHHs 3BYKY. CnyxonpoTesyBaHHSA AO3BONWMAO iM MOYyTM MOBY, ane croBa Ans HUX
3anvwanuca Heposbipnueumun. [itn 3 UMM BMAOM BTPaTW CRyXy Yynu HWU3bKOYACTOTHI FOMOCHI 3BYKM i MOraHo
cnpuiManu BMCOKOYacTOTHI nmpuronocHi: "m", "n", "k". JNluwe 20-30% BMMOBMEHMX CMiB MOXHa Oyno npoymTatn no
rybax. B Takux BMnagkax MoKpallyBaTu CryX OAUTMHW MOXE KOXNeapHWuW iMnnaHT. [ns ycTaHOBKM Takoro iMnnaHTa
OVWTUHA NOBUHHA OyTW MOBHICTIO TNYyXOK i MaTW CeHCOHeBparnbHWA BuAa BTpatu cnyxy. Ui gitm nepesaxHo
BMKOPUCTOBYBANN MOBY ECTIB i MEHLLOK MipOl MOBY, Ha psSAy 3 LUM Y HUX criocTepiranacs nopyLweHHs piBHOBaru
BHACIIAOK NOLIKOAXKEHHS HaniBKPY>XKHOroO KaHany.

Cepepn rnyxvx y4HiB, SiKi 3aMMaloTbCs 0340POBYMM Typu3MoM, Bynu gitTv 3i 3milaHnm BUAOM BTpaTK CNyxy,
NOEAHAHHS KOHAYKTMBHOI i CeHcoHeBparnbHoi. Ix 6yno 20% obcTexysaHux. Chifg 3asHauuTy, Wo ABi TPETUHN Manu
BPOOKEHY rnyxoTy (Wwo Oyna BXe npu HapoAXeHHi), a ogHa TpeTuHa npuabaHy (ska po3BWHYyNacb nicns
HapOOXKEHHSI).

Bigomo, O neBHi 3pylleHHS B KOMMNEHCATOPHO-MPUCTOCYBarbHUX MexaHidMax Yy FMyxux 3anexatb Bif
NPUYMH MOpPYLUEHHS 3BYKOBOro aHanizaTopa. BcraHoBneHo, wo npugbaHa rnyxota cnoctepiranaca B 51,1%
ob6cTexyBaHux, cnagkosa — y 24,8%, HeandepeHuiioBaHa y 24,1%. CnagkoBa rnyxoTa po3suBanach 3a peLecuBHNM
TMNoMm y 75% obcTexyBaHux, 3a AOMIHAHTHUM — Y 25%. Hamun Byno Takox BUSIBNEHO, LU0 MOPYLUEHHSA B CITyXOBOMY
aHanizaTopi BUHUKIM y 68% paiten oo 2 poki, ctapwe 2 pokiB — y 27%. 45% obcTexyBaHMX MOMEHT HaCTaHHS
rNyXOTU He BUSBIEHO.

Cawme TOMy, paHHE BUSIBMEHHS TMYyXOTW Y OiTEW CNPUATUME NPaBUITbHOMY BUOOPY KOPEKL|iNHO-PO3BMBaOYMX
3axofiB. YcmiwHa KOopekuis rmyxoTh B LiTel 3 HACTYMHOK iHTerpauielo ix B cepefy 4Yyluux, MOXIMBA 3a YMOBU
30IACHEHHS KOMMIEKCY KOPEKUiMHUX 3axoAiB, $Ki  BKMNOYATMUMYTb PaHHIO [AiarHOCTUKY [NyXOTW, CBOEYacHe
CNnyxonpoTe3yBaHHsi Ta CypAoneaaroriyHe HaBYaHHS.

BUCHOBKU

PesynbTaTy BiTYM3HAHMX Ta 3apybikHMX HAyKOBMX AOCHIAXEHb | NPAKTMKa 3 YCiE0 OYEBUAHICTIO MOKA3YHTh:
pPaHHE BUSIBNEHHS Ta PaHHA KOMMMEKCHA KOpPEKLis BigXWMIEHb Yy PO3BUTKY 3 MEpPLUNX AHIB XXUTTS [A03BOMSANTb
nonepeaunTy NosiIBY BiAXWINEHb Y PO3BUTKY BTOPUHHOI Ta TPETUHHOI MPUPOaU, BiOKOPUryBaTh BXe HasiBHi TPYOHOL i B
pe3ynbTaTi - 3HA4YHO 3HM3UTWU CTYMiHb CouianbHOI HeAOCTaTHOCTI AiTen-iHBanigiB Ta AiTen 3 BiOXUNEHHAMU Y
PO3BUTKY, AOCAITU MaKCUMarbHO MOXIMBOrO ANS KOXHOI AWTUMHWU PiBHS 3aranbHOro pPO3BUTKY, OCBITW, CTYyNeHs
iHTerpauii B cycninbcTBo.

lMpoBegeHa giarHOCTUKa rNyxux AiTed MONOALIOro LWKiNbHOro BiKy Ha OCHOBI Aiana3oHy CnpuiMaHux 4acToT
3a MeguKo-negaroriyHow knacudikauieto BTpatu cnyxy J1. HeimaHa gana 3mory yCTaHOBUTW, WO Anst GinbliocTi
YYHiB, ski 6panu yyactb B obcTexeHHi (32,3% rnyxvx Aiten Bikom Bif 7 40 8-MuW POKiB) MEXEH CNPUNHATTSA € 4acToTu
ao 1000 lu, wo Bignosigae lll-in rpyni rmyxotu. HammeHwor X umcenvHicTio (18,5%) € rpyna rnyxux giten
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MOJTOALLOrO LLKISIbHOro BiKY 3 Aiana3oHoM cnpunmaHmx Yactot 250 'y, wo signosigae I-1 rpyni rmyxoTw.

[Mpy NOPIBHAHHI AaHMX, OTPUMAaHUX NPU 3BYKOCNPUAMAIOYIN, KOHAYKTUBHIA Ta 3MiwaHin popmax naTtonorii

aHani3 nokasas, L0 CriyxoBa YyTnuBiCTb Byna nowkoaxeHa, no 3Byko-cnpunmatodomy tmny — 45% obcrexysaHux, no
3BykonpoBigHoMmy — Yy 35%, i nuwe — 20% no 3miluaHoMy BUAY BTpPATK CIyXy.

TakMuM 4YMHOM Ha OCHOBI UMX OaHWX HaMm BAanocd CTBOPUTW OAHOPIOHI rpynyM 3 METOK NPOBEAEHHSsI

AndepeHUiioBaHOro cneuianbHOro KOPEKLiNHO-PO3BMBANbHOrO HaBYaHHA 3 AiTbMW, WO MalTb Pi3HY CTymMiHb
MOPYLUEHHS CMyXy Ta Pi3HUIN piBEHb MOBMEHHEBOIO PO3BUTKY.
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PE3IOME

Y cTaTTi BUCBITNEHO akTyanbHy npobnemy pedopMyBaHHSA OCBITU YKpaiHW, 30Kkpema ii OOLUKINbHOI ranysi.
YBary akueHTOBaHO Ha TOMY, LLO CTPYKTYPY BIiTYM3HSHOI OCBiTM Mae GyTu NMpuBedeHO y BiANoOBIQHICTE A0 NoTpeb
Cy4acHOI EeKOHOMIKM Ta iHTerpauii YkpaiHM B €BPOMENCbKUN EKOHOMIYHWWA i KynbTypHUW npocTip. Po3rnsHyTo
HOPMAaTMBHO-MPaBOBI [OKYMEHTM, WO PerynoTb npouec pedopMyBaHHs OCBiTU YKpaiHW. BuaHayeHO OCHOBHI
TeHOEeHLiT OHOBMNEHHS1 HayKOBO-METOANYHOro 3abe3neyvyeHHst 3MiCTy AOLLUKINbHOT OCBITM BiANOBIAHO A0 €BPOMENCHKMX
BUMOT.

KnioyoBi cnoBa: €BpOMENCbKMN OCBITHIN NPOCTIp, €BPOMENCbKi TeHAeHUii, pedopmyBaHHA OCBITH,
TpaHcdopMaLinHi - npouecn, HOPMaTMBHO-NPAaBOBi  AOKYMEHTW, [OOLWKiNbHa  OCBiTa, HAyKOBO-METOAMYHE
3abe3neyvyeHHs, 3MiCT JOLLKINbHOI OCBITU.

PE3IOME

B cTtaTtbe ocBelleHbl akTyanbHble NpobnemMsl pedopmmnpoBaHms obpa3oBaHnsi B YKpauHe, B YacTHOCTU ee
AOLUKONbHOM oTpacnu. BHMMaHWe akueHTUPOBaHO Ha TOM, YTO CTPYKTypa YKPauHCKOro obpasoBaHusa AOmkHa ObITb
npvBegeHa B COOTBETCTBME C MOTPEOHOCTAMM COBPEMEHHON SKOHOMMKU U MHTErpauumn YkpawHbl B €BPOMenckoe
3KOHOMUYECKOE M KyrnbTypHOE MPOCTPaAHCTBO. PaccMOTpeHbl HOpPMAaTMBHO-NPABOBbIE AOKYMEHTbI, perynupyroLmne
npouecc pedopmnpoBaHma obpasoBaHua YkpauHbl. OnpegeneHbl OCHOBHble TEHAEHUUW OOHOBMEHMSI Hay4HO-
meTogmyeckoro obecrneveHns cofepXaHusi [OOLUKONbHOro o06pa3oBaHWsi B COOTBETCTBMM C  €BPOMENCKMMM
TpeboBaHuAMMN.

KnioueBble crnoBa: eBponeiickoe obpa3oBaTenbHOEe MNPOCTPAHCTBO, E€BpOMEenckue  TeHOEHLUW,
pedopmMupoBaHue 06pas3oBaHusA,  TpaHCOPMAaUMOHHbIE  MPOLECChl, HOPMAaTUBHO-NPAaBOBbIE  [OKYMEHTHI,
AolkonbHoe obpasoBaHune, Hay4yHO-MeToanYeckoe obecneveHne, cogepxaHne JOLWKONbHOro obpa3oBaHus.

ABSTRACT

The article deals with topical issues of reforming of education in Ukraine, in particular its pre-school sector.
The attention is on the fact that the structure of Ukrainian education should be brought into line with the needs of a
modern economy and Ukraine's integration into European economic and cultural space. Were considered legal
documents regulating the process of education reform in Ukraine. The main trends of renovation of scientific and
methodological support content of preschool education in accordance with European requirements were identified.

Keywords: European educational space, European trends, education reform, transformation processes,
legal documents, preschool education, scientific and methodological support, content of preschool education.

NOCTAHOBKA NPOBJIEMU

KapauHanbHi nepeTBOpeHHsl, SIk 3a CBOiMM MacwTabamyu Tak i 3a couianbHMMKM Hacnigkamu, Lo
BiAOyBalOTbCS CbOrOAHI, MOB’sI3aHi i3 CTAHOBMNEHHSIM YKpPaiHW K AEMOKPaTUYHOI AepXXaBW, BXOMKEHHSM B EAMHUN
€BPONENCbKNIA OCBITHIN NpocTip. MNMporpecnBHi 3MiHW BTINOIOTLCA Yepe3 cTpaTerilo PO3BUTKY HauioHanbHOI cucTeMu
OOLLKINbHOI OCBITW, €Bponei3audia ii uinerm Ta npuvHUMNIB, MepeopieHTauid Ha pPO3BUTOK OCOOUCTOCTI AUTUHM $IK
OCHOBHUI pPecypc, L0 BM3HaA4Ya€ NOCTyNanbHUM pyx CycninbLCTBa.

Ha nouatky XX| cToniTTs oOcCBiTa MpuBepHyna 3Ha4yHy YyBary HauioHanbHOI Ta MDKHApOOHOI MONITUKW.
lMposiBOoM Ljei TeHOeHLUii CTaB noyaTtoK HOBOroO eTarny €BPOMENCbKOi OCBITHBOI MOMITMKM, WO OyB nNpoBedeHun y
pamkax nporpamu «OcBiTa Ta npodeciiHa nigrotoBka 2010», 3atBepgxeHoi y TpaBHi 2000 p. Ha 3acigaHHi
€spokomicii y JlicaboHi (European Council conclusion, March 2000) [3]. OgHieto i3 BaxnuBuMx npobnem, LwWo
aKkTyanisyetbca KpaiHamm €sponencbkoro Cotody € nigsuweHHs sakocti ocsitu. Cepen  OepXaB-ureHis
€sponelicbkoro Cotody B OCBITHI ranysi 0Oyno nignucaHo psig  CTpaTeriyHo BaXIMBUX [LOKYMEHTIB —
«Arbeitsprogramm Allgemeine und berufliche Bildung 2010» («Mporpama g 3 oceitn i Hae4yaHHA 2010»),
«Strategischer Rahmen fiir die europdische Zusammenarbeit auf dem Gebiet der allgemeinen und beruflichen
Bildung (ET 2020)» («CTtpaTeriyHi pamkun €BpONercbLKOro cniBpobiTHMLTBA B rany3si ocBiTv i HaB4aHHs (ET 2020)»).

Ons YkpaiHu gaHi AMpeKkTUBHI JOKYMEHTU HabyBaloTb CTpPaTEeriyHOro 3Ha4yeHHs, OCKINbKU po3noYaTo npoLec
iHTerpauii 4o €BpOnencbKoro OCBITHbOrO npocTopy. Tak, y rpyaHi 2012 poky, KomiteT miHicTpiB Pagn €sponu
npunHas PekomeHgauii Ne 13, B SKMX BM3HAB SKICTb OCBITU FOSIOBHUM 3aBOAHHSAM CbOrOAEHHS i BU3HA4YMB OCHOBHI

2013 poky B ['enbciHki [5, c. 8].
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Appo akocTi ocBiTM — i 3micT. AkicHa ocBiTa HemoxnuBa 6e3 po3BUTKY AOLLKINBHOI ranysi. 3a gaHumu
MiHiCTepcTBa OCBITW | Hayku Ykpainu, y 2000 poui 0o AOLWKINbHOrO HaBYarnbHOro 3aknagy Bigaasanu fiTen BiKOM Bif
TPLOX A0 M’'ATW pokiB MeHwe 50 % cimen, To Ha nodatky 2013 poky — noHag 81 % cimen. Lle oanH 3 HaWBuwnx
nokKasHWKiB y €Bpori, TOMy OTPMMYIOTb HEH BUCOKI OLiHKK [5, c. 11].

Mpobnema 3micTy €BPONENCHLKOI OCBITU CTana npegmMmeTom AOCNIMKEHb LUMPOKOro KONa YKPaiHCLKNX YYeHMX,
cepen Hux H. ABweHtok, I'. €ropos, B. Kpemenb, T. Kpuctonuyk, O. KysHeuosa, H. JlaBpunyerko, O. JlokwwuHa, O.
MartsieHko, O. MepuwykoBa, J1. MyxoBcbka, A. CopyeBa, O. ApoBa. €Bponenceki LiHHOCTI B OCBITI Ta Migxoan Oo ix
OpMyBaHHSI Yy TpOMaZsiHCbKOMY CyCMinbCTBi pPO3KPUTO Yy HaykoBomy pgopobky O. Osuapyk, C. Psbosa,
O. CyxomnnHcbkoi, B. TapaHeHko, K. YopHoi Ta iHWuX HaykoBUiB. €BpoiHTerpauiiHi npouecu y cdepi OCBiTU LWBMAKO
pO3BMBAOTLCS, L0 3yMOBHOE HOBI MOLLUYKU AOCHiIAHUKIB Y aHOMY pycCrii.

3okpema, O. MaTBieHKO 3a3Havae, WO €eBponencbkni BuMip 6yno obpaHo noniTMkamy Ta OCBITAHaMM
iHCTPYMEHTOM rapMOHi3auii KOHTUHEHTaNbHNX, HaLiOHanNbHUX i perioHanbHUX TeHAEHLin po3byaoBn €BPOMNEnCcHKOro
OCBITHBOrO NpocTopy [8, c. 63].

OkpeMmi acnekTy eBPONENCLKUX TEHAEHLIN y AOLWKINMI pO3rNsHYTO Y Npausx BiTYM3HAHUX BYeHUX. Cepen HUX
— J1. Aptemoea, |. bex, A. Boryw, H. laepuw, O. OokykiHa, O. KoHoHko, K. KpyTin, H. KyaukiHa, B. Ky3bmeHko,
T. NipoxeHko, 3. Mnoxin, O. MNMomeTyH, T. MNMoHimaHcbka, |. Poranbcbka, T. CTenaHoBa Ta iH. Cy4acHui cTtaH 3MmicTy
[OOLLKINbHOI OCBITM Ta icTopito il po3BuUTKy y cBiTni eBponeisauii BuceiTnooTe O. [Jobow, H. JluceHko, 3. Hara4yescbka,
I". Pero, T. MaHTioK, C. Monun4yeHko, O. Mpockypa ToLo.

MeTa cTaTTi — pO3KpUTK Cy4acHMI NOCTYN HAayKOBO-METOAMYHOro 3abe3neyvyeHHs 3MiCTy OLUKINbHOT OCBITU B
pycni eBpONENCHKNX TEHOEHLN.

BUKITAQ OCHOBHOIO MATEPIANY OOCHIAXEHHA

CniBnpausi y cdpepi OCBiTM AnNA OEeMOKpPaTUYHOro rpoMagsHCTBa Ta OCBITW 3 MpaB noauHu nepepbavae
po3pobky cTanMx MexaHi3mis ii nonynspusadii B YkpaiHi BignosigHo Ao Uinen Ta npuHumnis Xaprtii Pagu €sponu 3
OCBiTV AN AeMokpaTuyHoro rpomagsaHcTea (OA6N) Ta ocsitv 3 npas ntoaunHu (ONJ1).

Papna €Bponu nparHe BTINWUTK Y XUTTA nonoxeHHs XapTtii Pagn €sponu 3 OOl ta OIMNJ1 wnsxom po3sutky
KOMMETEHTHOCTI NpauiBHUKIB chepu OCBITW, @ TaKOX 3axofdiB, CIPAMOBAHUX HA 3anyyYeHHs Monogi A0 AiSnbHOCTI Ha
piBHi rpomaa. Paga €sponv npogoexyBaTMMe akTUBHY poboTy i3 3anpoBadXeHHs npas NANMHW Ta AEMOKPaTUYHOro
rpoMagsaHCTBa Yepes MiABULEHHS KynbTypu AeMOoKpaTil B OCBITHIX YCTaHOBaX, O Mae Ha MeTi MiagrotyBaTtu Aiten oo
AOPOCIOro XUTTS AK aKkTUBHUX rPOMaAsaH EeMOKPaTUYHKX cninbHoT [ 1, ¢. 9].

Ha BWKOHaHHA €BPOMENCBbKMX BUMOF, OOKOpiHHA ped)opma BCi€i OCBITU YKpaiHW cTana ogHuMm i3 nep-
LLIOYEpProBMX 4O BMKOHAHHA MyHKTIB npe3unaeHTcbkoi CTpaTterii ctanoro po3suTKy «YkpaiHa-2020», ony6nikoBaHoi B
ciyHi 2015 poky. lNMpoTe, pechopmmn B OCBITI po3noyanuca gello paniwe. HanpukiHui xxoBTHA 2014 poky MiHICTepCTBO
OCBITM | HayKn YkpaiHu onpunogHuno npoekt KoHuenuii po3suTKy ocsiTi Ha nepiog 2015-2025 pokis, nigrotoBneHnn
CTpaTeriyHo O0opag4qod rpynoro Mpu HbOMy X. [aHuin npoekT po3pobneHo Ha miacTasi NPUAHATOrO 3akoHy «[lpo
BuMLLY OCBiTY» y nunHi 2014 poky, knioyoBa Tesa SKOro — CTPYKTYPY BiTYM3HSAHOI OCBiTVM NMPUBECTW Y BIiAMNOBIAHICTL A0
notpeb cy4acHOi eKOHOMIKM Ta iHTerpauii YKpaiHu B EBPONENCHKUIA EKOHOMIYHWI i KyNbTypHWUIA NpocTip [6].

MigTBEpMKEHHS LbOro mocuny npocnigkoByemo y npaui 6putaHcekoro gocnigHuka K. bpokka. BiH yBaxae,
Lo nosiBa €BPOMNENCHLKOro BUMIpY B OCBITHIX Mporpamax A4acTb 3MOry HauioHanbHMM OCBITHIM CUCTEMaM BUKOHYyBaTu
«HapgHauioHanbHi dyHKUii, HeobxigHi onsa Ginbw edekTUBHOI CiNMbHOT EKOHOMIYHOT Ta MOMITUYHOI AiSANBHOCTI i €
03HaKOH MiXXKHapOAHOro B3aEMOPO3YMiHHSI B 6araTOMOBHIl, EBPOMNENCHLKIN Ta CBITOBI peanbHocTi» [2, c. 14].

KoHuenuis po3suTky ocsiT Ha nepiog 2015-2025 pokiB 0Xxonme M’'ssTb OCHOBHUX HanpsiMiB pO3BUTKY
OCBITHbLOI ranysi, pecpopMmyBaHHS SKMX 34iINCHIOBAaTUMETLCHA YNPOAOBXK HACTYMHWUX POKIB. PO3rngHemMo okpemi 3 Hux,
Lo cTocytoTbes, 6e3nocepeaHbo, Npobnemmn HaLoro OCHAKEHHS.

Logo nepworo HampaMy — CTPYKTYpU OCBITW, TO KOHUENUiA BM3Ha4ya€ nepluMin OCBITHIM i piBeHb —
OOLLIKiNbHA ocBiTa. BusHauyeHo psag 3aBoaHb, siki MOTPEOYOTh BUPILLEHHS YNPOOOBX HACTYMHUX POKiB. 3okpema,
3abes3neunTn JOCTyn OO0 MOCMHyr MiKNyBaHHS W OCBITWM AONsl BCiX AiTEeN BIiKOM Bif, HapOMKEHHS OO0 LUeCTUM POKiB 3
aKTMBHUM 3anyyvyeHHsIM cimelt; nepenbaynTu pisHi opMU HagaHHst MOCYr NiKNyBaHHA A OCBITW ANs AiTel BikOM Bif
HapOKEHHs1 0O LUECTM POKIB sk B yMOBax 3aknagy ocBiTu (center-based), Tak i B ymoBax AOMaLIHbOrO BUXOBaHHS
(home-based), Ta po3pobutM noOTPibGHE HOpMaTMBHO-MpaBoBe 3abe3neyeHHsi; 3abe3neynT BrPOBaAXKEHHS
iHKMIO3MBHOI OCBITU Y AOLUKINMbHI HaBYarnbHi 3aknagu pisHUX TWNiB Ta ¢opm BnacHocTi; nependauntu 3 2017 poky
BiOKPUTTA [OOLUKINBbHMX HaBYyanbHUX 3aknagiB ciMerHoro Tumy (y TOMY YMCRi Yy XKWUTMOBMX MNPUMILLEHHAX) Ta
KoprnopaTuMBHUX (BiAOMYMX); NEriTMMi3yBaTu OOLUKINbHI HaBYanbHi 3aknagw, LEHTpU pO3BUTKY AiTen, Wwo akTU4HO
iCHylOTb, ane [oTenep BMMYLLEHi MpauioBaTu Mno3a MpaBoBMM nornieMm, ©0e3 niueHsii; 3abeaneuntn 30006yTTS
OOLLKINbHOT OCBITM BIQNOBIAHO A0 BIKOBOI nepioamsauii (3rigHo 3 knacudikauieto BcecBiTHBOI oprarisauii 0XopoHu
3gopoB’a) [7].

Y ppyromy Hanpsimi KoHuenuisi cTaButb MeTy 3MICTy OCBiTM — 3abe3neyeHHs BignoBigHOCTI 3MiCTy OCBiTU
notpebam i BUKNMKaM Cy4acHOro CycChinbCTBa, CTBOPEHHSI YMOB [ANsl MOCTIMHOMO OHOBMEHHSI 3MIiCTYy OCBITH,
nepeTBOPEHHsI OCBITU Ha PYLUI EKOHOMIK/ 3HaHb.

CraHpgapT OOLWKINbHOI OCBITM Ma€e BMKOHATU psaf 3aBAaHb: 3abe3nevnTn noegHaHHs OYHKLUIA NiKNnyBaHHS 1
OCBITM y AOLKiINMi, 30KpEMa HamnexHe YPiBHOBaXXYBaHHS HEKOrHITUBHOIO i KOTHITUBHOIO CKITAOHWKIB HaBYaIbHMX
nnaHiB; 3abe3neunTn HauioHanbHi 3aranbHi pekomeHgauii 3 MUTaHb NiKIyBaHHA W OCBITUM ONA AOiTeN BiKOM Bif
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HapoOOXKEHHs1 OO0 TpbOX POKiB; 3abe3neunTn OCBITHI UM (PO3BUTOK i HaBYaHHs) fiTen y cdepax couianbHoro,
€MOULIINHOrO, KOTHITMBHOIO W (Di3UYHOTrO0 PO3BMTKY, PO3BUTKY MOBWU I MOBIIEHHSI, PO3BWUTKY TBOpYMX 3AiOHOCTEN,
PO3YMiHHS HABKOSULLHBOrO CBITY, HABYaHHSA 340poBoMYy criocoby xuTTa (health education) [7].

[nsa nporpam OOLWKINbHOI OCBITU TEX MOCTaBNEHO 3aBOaHHs: 3abe3neynTy BapiaTMBHICTb OCBITHIX Nporpam
Ta nigxoAis A0 MiKNyBaHHS M OCBITU AiTer, BUBIp SKMX 3anuLLIMTK 3a OCBITHIM 3aknagoMm i 6aTbkamu; pekoMmeHayBaTu
nigxoau, ki nepepbayvanu 6 6anaHc MiX AiIANBHICTIO, iHILIMOBAHOK AOPOCAMMW, i AIAMBHICTIO, iHILiIIOBAHO OiTbMU;
3a6e3nevnTr NPUHUMN BifIbHOT PN Ik OCHOBHWUIA MPUHLIMN B OCBITI AiTen 3-5 poki..

TpeTinn HaNpsM — AOCTYN 0 AKICHOT OCBITH. Moro meTa — 3abe3neyeHHs piBHOro AoCTyny A0 SIKICHOT OCBITU
yCiM rpomagsiHam YKpaiHu, NnepeTBOpPeHHs1 OCBITM Ha coujanbHui nidT [7]. Woao goctyny 00 AKOCTI Yy OOLKINbHIN
OCBITi HEOOXiQHO: 3anpoBagUTN MeXaHi3MM 3a0X0YEHHST CiIMEN 3 HU3bKMM CoLianbHO-eKOHOMIYHUM CTaHOBULLEM [0
yyacTi iXHiX AiTen y AOLKINbHIA OCBITi Ta NPUCTOCYBaHHA cucTemy Ao noTpeb cimen; 3abesnevnTy opraHisaduiio
AoMaluHix BisuTiB (home visits) 3 meTol0 BUSBUTU NOTpebu cimen y NiaTpUMLUi PO3BMTKY M HaBYaHHS IXHIX AiTew;
3abes3neunTn iHKMO3MBHE OCBITHE cepefoBuvlle Ans AiTen 3 ocobnuBMMM OCBITHIMM noTpebamu; 3abesneynTtu
CUCTEMY PaHHbOrO BTPYYaHHA ANs AiTel 3 NOPYLUEHHAMWU PO3BUTKY 3 HAaCTYNHUM HadaHHAM iHTEerpoBaHUX NOCnyr B
YMOBaX iHKMTO3MBHOI OCBITY; 3abe3neynTn perynspHe OouiHIOBaHHSA PO3BUTKY i HABYarnbHUX AOCATHEHb fiTel 3 MeTo
OUHNTM eEeKTUBHICTb BWKNAAaHHA | HaBYaHHS, BM3HAYMTW MOTPEOW i MOTEHUiNHI TPyOHOLW y pO3BUTKY LiTew;
OLiHIOBaHHSA PO3BUTKY N [OOCArHEHb AiTel MOoAwWworo BiKy 34IMCHIOBATM 4Yepes3 CnoCTepexeHHsi; 3abe3neunTtu
OLiHIOBaHHA TFOTOBHOCTI AiTe/ A0 No4aTKOBOiI OCBITM Ta 3abe3neunty nepexigHui nepiog Bi4 AOLWWKINbHOI [0
noYyaTKoBOI OCBiTW; po3pobuTn i BNpoBaguTU MoAenb biHaHCYBaHHSA, sika ONTMMAanbHO MOEOHYBaTMME LEep)KaBHe
(komyHarnbHe) | npMBaTHEe iHBECTYBaHHS; 30iNbLUNTM OXONNEHHS AiTeN BiKOM Big 4 POKiB 40 NOYATKy HABYaHHS Y LUKOMI
HaB4yaHHAM y [IH3 o 85 % 2017 poky Ta go 95 % 2020 poky; npotarom 2015—-2018 pokiB 3BiNbHUTW NPUMILLEHHS
OOLLKINbHMX HaBYanbHUX 3aknagiB, 3alHATI iHWKWMKW yCTaHOBaMM, | nepedatu iX OOLWKINbHAM OUTSYUM HaBYanbHUM
3aknagam; nepeabaunty 3 2017 poky BIiAKPUTTA AOLLKINBHUX HaByarbHWX 3aknafiB CiMenHoro Tuny (3okpema B
XKWUTNOBUX MPUMILLEHHSIX) i KOpnopaTMBHMX (BiZOMuYMX); 3abe3neunTn 3400yTTA OOLUKINBHOI OCBIiTU BiANOBIAHO OO
BiKOBOI nepioam3allii (3rigHo 3 knacudikauieto BcecBiTHROT opraHisaLii oxopoHu 30opoB’st) [7].

BUCHOBKMU

CuctemHa pedopma OCBITU — MpPeaMET CYCNifbHOr0 KOHCEHCYCY, PO3YMiHHA TOro, WO OCBiTa — OAWH 3
OCHOBHVX BaxeniB UuMBIMi3auiniHOro nocTyny N €eKOHOMIYHOro po3suTKy. Pesynbtat pedopmm — BCeocskHa
TpaHcdopMauis OcBiTHLOro cektopa. OcCKinbkW, Cy4acHWM MOCTYN 3MICTy AOLIKINbHOI OCBITM YKpaiHW BuMarae
BU3HAYEHHS1 YiTKMX METOOONOMYHUX 3acaf, YpaxOoBYHOUM CydacHi CBITOBI Ta €BPOMENCHbKI TEHAEHLii pO3BUTKY
OOLLKINbHOT OCBITW 1 BOAHOYAC He BTPATUTK NEPEBIPEHNX YacOM KpaLLMX OCBITHIX HaLuioHanbHUX HagbaHb.

OTOX, Ha cyvacHoMy eTani po3BUTKY CyCMinbCTBa Nepef YKpaiHCbKOK AOLUKIMbHOK OCBITOK NMOCTanu HOBI
3aBAaHHSA, 3yMOBMEHi BXOAXEHHAM YKpaiHW OO0 MiXHapoAHOro OCBITHbOrO MPOCTOPY, NEPEXOAOM CyChifnbCTBa Ha
AKICHO HOBUI piBeHb. MPOBIAHMMN TEHOEHUISIMU OHOBIIEHHS CBITOBOrO OCBITHLOrO MPOCTOPY BOAYaemo: opieHTaLito
OinbLoCTi KpaiH Ha nepexig Big eniTHOI OCBITU OO0 BMCOKOSIKICHOI OCBITU ONS BCiX; NMOrMMOMEHHST MiXOep»XaBHOro
CniBpObITHMLUTBA Yy ranysi OCBiTW, AKe 3anexuTb Bif MOTeHLiany HauioHanbHOI CUCTEMM OCBITU i Big PiBHSA yMOB
napTHepcTBa AepXaBWn W OKPEMUX YYacCHUKiB; 30inblUeHHA ryMaHiTapHOi CKNafgoBOi y CBITOBIM OCBIiTi B Linomy 3a
paxyHOK BBEAEHHS NIOANHO OPIEHTOBAHUX HAYKOBUX i HABYanbHUX AUCLMNMIH; 3Ha4YHE MOLUMPEHHS HOBOBBEAEHb 3a
YMOB 36epexxeHHs HauioHanbHNX Tpaauuin, WO CKanucst, Ta HalioHanbHOT iDEHTUYHOCTI KpaiH i perioHiB.

TeHaeHLii BU3HayaoTb HanpsmMu pedopMyBaHHsi HAayKOBO-METOAUYHOIO 3abe3neyveHHs1 3MiCTy OOLUKINbHOI
OCBITM He NnuLle Ha CydacHOMYy eTani, ane i BU3Ha4valoTb IX noganblli nepcnekTuen: pedopmadia 3MiCTy HaBYaHHS;
KOpEKLjis CrnpsMOBaHOCTI HaByanbHOro npouecy; TpaHcdopmauis cdepn 3HaHb, OCOBWCTICHO OpIEHTOBaHOI
neJaroriyHoi CUCTeMu; OpraHiyHa apanToBaHICTb OCOOMCTOCTI A0 XWUTTA Yy CBiTi 6araTomMaHiTHUX 3B’A3KIB;
iHHOBaLiiHUI XapaKTep OCBITKW; IHHOBALiNHI NedaroriyHi TEXHONO i, PO3BMTKY W NOrMUONEHHS PUTOPUYHOTO BUMIpPY B
OCBITI.
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PE3IOME

OueHuBanucb 3ddeKTbl NPUMEHEHUs KOMMo3numyv 3UPHBIX Macen, B COCTaB KOTOPOW BXOAMMU
KOMMOHEHTbI C ONTUMMU3NPYIOLMM AENCTBMEM. YCTaHOBMNEHO, YTO NPOWCXOAAT WU3MEHEHUS PerynsaTopHOro 3seHa
cepaeyHo-cocyanCToN CUCTEMBI, MPUBOASLLME K YIYYLIEHUIO NapameTpoB LepebpanbHon reMoanHaMMKK.

KnioueBble cnoBa: achupHble Macna, 06oHsAHNe, perynsums, cepaeyHo-cocyamcTas cuctema, CropTCMeHb.

ABSTRACT

We evaluated the effect of applying a composition of essential oils, which included components to optimizing
action. We established that there is a change of the regulatory level of the cardiovascular system, resulting in the
improvement of the parameters of cerebral hemodynamics.

Keywords: essential oils, smell, regulation, cardiovascular system, athletes.

PE3IOME

OujHioBanucst epeKkTn 3acTocyBaHHS KOMMO3uLii edipHMX Onii, OO cKnagy SKOI BXOAMIN KOMMOHEHTU 3
onTMMI3ytoyoto Aieto. BcTaHoBneHo, Wo BigbyBalTbCs 3MiHU PErynaTOpHOI NaHKU CepLeBO-CYAMHHOI CUCTEMU, LLO
Npu3BOAATb A0 NONINWEeHHs1 NnapaMeTpiB LepebpanbHoi reMoanHaMiku.

Knto4yoBi cnoBa: edipHi onii, HIOX, perynsuis, cepLueBo-CyanHHa cuctema, CnopTCMEHMW.

NOCTAHOBKA NPOBJIEMbI

OdhdekTMBHOCTL  peanusaumn  YHKUMOHArbHbLIX BO3MOXHOCTEN CnopTcMeHa Haubonee 3HauMMo
onpegensieTcs NCMXMYECKNMN COCTOSIHUAMUW. B cucTeMHbIX MpeacTaBneHmax o pyHKLUMOHaNbHOM NoaroTOBNEHHOCTH
cnopTcMeHa [7] ee  ncuxuyeckmid  KOMMOHEHT  paccMaTpuMBaeTCsl  Kak  BaXHeWlwas  cocTaBhsiolias
(ncnxodpyHKUMOHaNbHasa NOAroTOBNEHHOCTb). [aHHbI KOMMOHEHT MPOSIBNSETCA B YPOBHE PasBUTUSA MCUXMYECKNX
KayecTB, MCUXMYECKOr0 COCTOSHUS W ncuxmdeckon  pabotocnocobHocTn.  Perynsuus - Koppekums
NCUXO3MOLMOHANBHBIX COCTOSHMI BCeraa paccmaTtpvBanach B kavyecTBe BaxHenwewn And npaktvuku cnopta. Cpeam
pasnuyHbIX NyTen pelleHus AaHHOM npobnembl ocoboe BHMMaHWE MpUBMEKaeT penakcauus pasfnyHoOro reHesa,
KoTopas, W3MEHsia MNCUXMYECKUA CTaTyCc, OAHOBPEMEHHO MoaudumumpyeT Te napamMeTpbl  YHKLUMOHANbLHON
NMOArOTOBMEHHOCTUN, KOTOPbIE MOTYT ONpeAensTb Un NIMMUTUPOBAaTb CMOPTUBHBLIN pe3ynbTaT [2]. K HUM, B YacTHOCTK
OTHOCATCSI COCTOSIHWE CKeNleTHOW MyCKynaTypbl M LieHTpanbHOM HEpPBHOW CUCTEMbl, MapameTpbl CUCTEMHOW Wt
uepebpanbHoi remogmHamukn. OCHOBaHMEM [ANS Takoro MHEHWUS SABMSIETCS CBA3b MCUMXMYECKUX COCTOSIHUN U
remoguHamukon mo3sra [10], B3aumMocBsi3b LiepebpanbHom reMoaMHamMuki 1 xapaktepa dpusmdeckon pabotol [8. 9].

M3BeCTHO, YTO CYLLECTBEHHOE BIMAHME Ha PYHKUMOHaNbLHOE COCTOSHUE MO3ra OKa3biBaeT BO3AENCTBUE C
NnoMoLLbI0 3hMpHbIX Macen [3, 6]. B cBA3n co BceMu gaHHbIMM 06CTOSTENLCTBAMW 3afadvent 4aHHOro uccregoBaHne
Obina oueHka 0Co3HaBaeMOro BO3AENCTBMSA KOMNO3ULMK 3UPHBLIX Macen HaTypanbHOro nponcxoxaeHus Ha LIHC B
KayecTBe areHTa, akTMBHO Brmdwowero Ha coctosHve LIHC n Ha ncmxodyHKUMOHanbHOe COCTOSiHME OpraHu3ma
crnopTcMeHa.

N3NOXEHUE OCHOBHOIO MATEPUAJIA UICCNEOOBAHUA

MeToamka n opraHusaumsa uccnenoBaHuA. B nccnegoBaHuy NpuHANM ydactme 22 cTydeHTa (MyX4YuHbI)
Bonrorpagckon rocynapcTBeHHOW akagemuu buanyeckon KynbTypbl ogHoro Bospacta (1990 roga poxgeHus)
pasfiMyHOM CNopTUBHOM crieumanmsaumm.

MokasaTenu, xapakTepusylLllnMe COCTOSIHUE pPerynsaTopHOro 3BeHa U LepebpanbHoW reMogvMHaMUKK
perncTpupoBanu go akcno3uumm 3M u nocne Hee Ha 1, 3, 5, 10 n 15 muHytax. CocTosiHME PEerynsaTopHOro 3BeHa
CepaeYHo-CoCcyANCTON CUCTEMbI OLIEHMBaNM Mo AaHHbIM BapuabenbHocTu cepgedvHoro putma (BCP). B cnektpe
(3anucb kapanopuTMorpaMmMbl 5 MUHYT) Bblgensanu: odeHb Hu3kme vactotel (VHF, mc2), Huskue yactothl (LF, mc2),
Bblicokme uvactoTel (HF, Mc2), wHaekc Barocumnatudeckoro B3aumopgenctesus LF/HF [1]. LepebpanbHyto
reMOAMHaMUKy OLEeHMBanu peorpadyeckn C MOMOLLbIO  KOMMbHTEPU3MPOBAHHOIO —annapaTHO-NPOrpaMmmMHOro
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komnnekca «duamaHT» (Poccus, C.-lMeTepbypr). MpumeHsanmcb cummeTpuyHble (L — crnesa, R- cnpasa) nonyluapHblie
(dbpoHTO-MacTonganbHble — FM) 1 3aTbinoyHble (oKuunuTo- MactoupaneHele — OM) oTBegeHus, oueHuBanu
cnepytowme nokadatenu: APIM — amnnutyaa peorpammel (om); PU — peorpadunyueckuin cuctonuydeckun napekc; ACUN —
avactonudeckni nHaekc (%); OKW — aunkpotnyeckun nHpekc (%); KA — koadpduument acummetpun (%); MTC —
rnokasaTenb TOHyca COCYA0B.

Onsa wnsydeHns addekToB apomartepanuu Obina M3roToBrneHa CMechb (apoMakomnosvuus) cregyroLero
cocTaBa: acdupHble Macna wandes myckaTHoro, 6asunvka, 6epramoTta U naBaHbl, PaCTBOPEHHbIE B HENTPANbHOM
HocuTENe - Macre BWHOrpagHOW KOCTOYKM B paBHbIX MPOMopuuMsx oTHocuTenbHo Apyr gpyra [5]. C gocrtatouvHo
BbICOKOW CTENEHbID BEPOATHOCTU TaKOW COCTaB KOMMO3WULMU MO NUTepaTypHbIM AaHHbIM, MOXeT obecneymBaTb ee
onTuMmMsMpytoLlee BosaencTene [4]. ApomaBo3gencTBue OCYLLECTBAANN MyTEM XONOAHOW MHranaumm — naTb MUHYT
BAbIXaHUS 3anaxa mMacna, HaHeCEHHOro Ha NafoHu.

O6paboTky nonyyeHHbIX AaHHbLIX NPOBOAUNM MEeTO4aMU BapUaLMOHHOW CTaTUCTUKM C UCMOMNb30oBaHueM t
kputepua CrtblogeHTa (Microsoft Excel 2007). [Npu BbINOMHEHMM wuccnegoBaHus cobnoganucb OCHOBHbIE
6uoatnyeckne npaeuna, OT CMOPTCMEHOB ObINO NONy4eHO WHAPOPMUPOBAHHOE corflacue Ha yyactue B
nccnenoBaHun.

OcHoBHble pe3ynbTaTbl U UX obcyxaeHue. [peaBapuTenbHOE TECTMPOBAHME MOKa3arno, 4YTO Yy BCeX
o6crefoBaHHbIX CMOPTCMEHOB 3amax M3yvyaemMoW CMECU BbI3biBall TOJbKO MONOXWTENbHbIE OLUYLIEHUS, 4TO
BbIJENSETCS KakK BaXHOE ycrnoBme, Heobxoaumoe ans 4ocTrxkeHns Tpebyembix acpcekToB apomatepanum [3].

BospgeiicTBne MCNonb30BaHHOW apOMakoOMMO3WULMU  BbI3Bano [OCTAaTOYHO 3HAYUTESNbHblE W3MEHEHUsI
NCUXO3MOLMOHanNbHOM cdepbl (MO CyOBLEKTUBHOW OueHke O0OCnedoBaHHbIX — pas3BuUTME penakcauumu). AHanus
pes3ynbTaToB BbISABWIT 3HAYUTENbHBbIE U3MEHEHUS B TOHYCEe MENKMX COCyA0B ronoBHOro moasra (puc.1-3).
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Puc. 2. lInvHamMunka AMacTonnM4eckoro u AMKportu4yeckoro nHgekcos P3I' B okuMnuto-mactonaanbHOM
oTBeAeHuu (cnpaBa) nocrie 3KCno3uuum a(PUpHbIX Macen
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Puc. 3. lImuHamMunKa AMacTonmM4eckoro u ANKPOTUYeCKOro MHAEKCOB P3I' B okuMnuto-mactomaanbHOM
oTBeAeHUn (CHEBa) nocne 3aKcno3nuum acpupHbIX Macen

CocTosiHue cocyoB U3MEHANOCh HENUHENHO. Mpu aTom criefyeT OTMETUTL pasnuyme peakumn pasHbiX 30H
(cbopoHTO-MacToMaanbHOe U OKLUUMUTO-MacTouaanbHOEe OTBEAEHUS), a Takke NEeBOro M MpaBoro nonywapun, xoTs
OTHOCUTENbHO MOCMEeAHUX [OOCTOBEPHbIE pasnuuusa oTcyTcTBoBanu. K KOHUY TpeTbel MUWHYTbl MPOUCXOAWIO
MOBbLILLIEHNE 3MACTUYHOCTM COCYAOB, YTO MOATBEPXOAAeTCA MNOoHWkeHuem nokasatenda [NTC k ero doHoBOMY
3Ha4YeHN0 B NEBOM (PPOHTO-MacToMaanbHOM OTBEAEHUW W B MNpaBOM (POHTO-MACTOMAANbHOM OTBEAEHMWMU.
AHanornyHble M3MEHeHWs Mpoucxoaunu u Kk 15 MuHyTe. OTa OUMHaMMKa MOKa3biBAET, YTO MWMKOM MaKCMMarbHO
HM3koro 3HadveHus MTC aBnsetcsa 3-5 MMHyTa BO BCEX OTBEAEHWSX NOCME BO3AENCTBUS KOMMO3ULMKU 3DUPHBIX
macen. B MeHblueln cTeneHn M3MeHEHWUst KOCHYNUCb BENWUYMHbI OTHOCUTENBHOIO MyribCOBOIO KPOBEHAMOMHEHMWS, O
YyeMm cBuaeTenbCcTBOBan nokasatens APIT. [1ponsolwno AocToBepHOe U3MeHeHue yMeHblueHue nokasatens APl no
OTHOWEHMIO boHa K Tonbko 15 MWHYTE B NeBOoM M MpaBoM (OPOHTO-macTomganbHOM oTeBefeHun. [duHamuka
ocTarbHbIX MoKasaTenewn, xapakrepusyLimx LepebpanbHyo reMoamHaMuky, bbina 6rmska K BbllLeonucaHHoun (tabn.
1, 2).

Tabnuua 1
OnHamuka nokasateneun PAI B ppoHTO-MacToMaansHOM oTBeAeHUM
MokasaTenu c¢oH 1 MUH 3 MuH 5 MUH 10 MuH 15 MuH
L R L R L R L R L R L R

APl 0,1 0,1 0,11 0,1 0,11 0,1 0,1 0,1 0,1 0,1 0,08 | 0,08
(om) +0,05 | +0,05 | £0,09 | +0,05 | +0,05 | +0,05 | £0,05 | £0,05 | £0,05 | +0,03 | +0,07 | £+0,07
OCu 88,9 85,3 81,2 79,0 76,3 73,9 | 71,7 | 68,1 | 752 | 728 | 80,2 | 76,5
(%) +1,4 +2.1 +0,7 +4,6 +1,9 +2.1 2.6 | 5,2 | +1,1 +1,7 | #28 | 2,5
OKN 59,0 53,9 63,1 57,4 69,5 64,1 | 783 | 69,8 | 744 | 64,7 | 71,2 | 59,2
(%) +2.0 +1,7 +2,0 +1,5 +1,5 +06 | 1,9 | #3,9 | 1,3 | #1,7 | #11 +2.3

KA (%) 27 £2,3 36 1,2 41 13,3 35+1,2 27 2,8 19 +1,0
nATC 12,9 14,2 12,7 14,1 12,3 13,7 12,0 13,3 11,3 10,7 11,7 10,3
(%) +1,3 +0,5 +1,1 2.7 2.4 +12 | £15 | 20 | #16 | #1,3 | +1,4 | +1,3

B 3aTbinoyHom oTBeAeHWMM Mnocre BO3OeNCTBMS KOMMO3UUMK 3UPHBLIX Macern HabniogaeTcsi CHUXKeHue
MTC, Ho Ha 15 MVHYTe nokasaTenb CYMMapHOro MynbCOBOr0 KPOBEHAMOMHEHWS YBENMYMBAETCS (B NIEBOM OKLMMUTO-
mMactougansHom oTBegeHun Ha 3,1 + 0,4; B npaBOM OKUUNUTO-MacTomaansHoMm oTBegeHun Ha 0,6 + 0,2). iHTepecHo
OTMETUTb, YTO OAHOBPEMEHHO HabnogaeTcs TeHAEHUUW MOHWXKEHUs apTepuanbHoro gasneHus — cdoH 130/80 *
5,75; 15 mmHyTa — 111/72 £ 1,6.

Mpn ncxogHOM HOPMOKapAMM B OTBET HA BO3AEWCTBUE KOMMO3MLUKN 3OUPHBIX Macen NponucxoauT NpupocT
UCC (HemocToBepHbI). JTO MOKasblBAET HanvuMe afanTMBHOW MNEPECTPOMKM HA CUMMNATUKOTOHWYECKUA TUM
BEreTaTMBHOW perynauum n BeretaTMBHOM obecneyeHnn 3a cyeT cumnatudeckoro otaena BHC. MNoareepxaeHnem
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M3MeHeHWs1 BeretTaTyBHOro 6anaHca B CTOPOHY npeobnagaHnst cCUMnaTUYecKMX BAUSIHWIA Hag napacumnaTnyeckuMm
ABMANOCH 3HAYMMOE (OOCTOBEPHOE) yBenuyeHue nokasartens LF (tabn. 3).

Tabnuua 2
AunHamuka nokasateneun PAI B okuMnuTo-mactonaanbHOM oTBeAeHUN
c¢oH 1 MUH 3 MUH 5 MUH 10 MuH 15 MuH
MokasaTenu
L R L R L R L R L R L R
AP (om) | 208 | 012 | 01 1008|008 | 009 | 01 | 01 | 01 | 01 | 01 | 01
+0,09 | £0,04 | £0,03 | +0,02| £0,02 | +0,04 | 0,07 | £0,07 | £0,07 | 0,07 | +0,07 | 0,07
LICV (%) 64,7 | 63,9 | 57,1 | 56,8 | 54,6 55,3 48,3 | 47,1 42,8 65,6 37,2 65,2
° 49 | 6,2 | +24 | 1,8 | £1,9 +1,9 +3,7 | 4,5 12,6 +2,1 +3,0 2,7
LKV (%) 345 | 36,5 | 41,8 | 49,7 | 53,6 58,1 67,9 | 66,1 70,1 59,4 30,8 52,3
° 53 | £1,6 | £2,5 | £6,1 | £3,1 2.8 3,4 | 2,9 +3,1 4.4 2.4 +3,7
KA (%) 52,9 £2,6 41,5 1,3 37,4 £51 29,1 +4,1 242 +29 14,7 £3,2
NTC (%) 19,2 | 16,5 | 15,1 | 14,5 | 14,7 13,7 13,4 12,3 15,7 11,6 16,1 15,9
° +1,3 | £21 | 0,6 | 2,0 | £1,1 +1,7 15 | £2,5 +2,8 +1,8 1,5 2,1
Tabnuua 3
M3meHeHMue nokasaTtenen cnekTpanbHoro aHanusa YCC
MokasaTtenb ¢oH 10 MuHyTa
LF, mc2 796,3 £ 0,06 310,0+0,9
HF, mc2 795,0+0,9 140+ 11
LF/HF 1,0+£0,5 22+0,7
VHF, mc2 50+1,3 18,8 +0,2

YBenuueHve nokasartenb MOLHOCTU AbIXaTernbHbIX BOJIH CEepAeYHOro putMa B abCcontoTHOM M NMPOLEHTHOM
BUAe, 4to crnepyet u3 AaHHeix BCP (HF), oTpaxaeT He TOnbko akTuBauumio COOCTBEHHO CMMMATUYECKOro otaena
aBTOHOMHOW HEPBHOW CUCTEMbI, HO 1 NOAABIIEHNE aKTUBHOCTU aBTOHOMHOIO KOHTypa perynsuum, nosbIlLeHNe ponu
Hecneungpuiecknx MexaHM3MoB B perynauum AaBneHnst B aptepmanbHoM pycne. ITorom siBnsetcs ontuMusaums Kak
CUCTONMNYECKOTrO, TaK 1 ANACTONMYECKOro apTepmarnbHOro aBrneHus.

BbIBObI

MonyyeHHble pe3ynbTaTbl MOKa3blBalOT, YTO WTOMOM W3MEHEHWs COCTOSIHUS PerynsTtopHOro 3BeHa,
OTBEYaIoLWEro 3a CUCTEMHBbI W pernoHanbHbin (UepebpanbHbil) KPOBOTOK, SBMSITCA AOCTATOMHO ObICTpble M
3HauMTenNbHbIE MEPECTPONKN KPOBOOOPaLLEHMA MO3ra. MI3MeHeHUss CUCTEMHOIO KPOBOTOKa BbIPa3nIINCh B HEKOTOPOM
CHWKEHUN MOLLHOCTU CEepAEeYHbIX COKpaLLEeHWA, O YeM MOXHO CyAMTb MO NadeHuo apTepuarnbHOro AaBreHus npu
HepocToBepHbiX M3MeHeHusix YCC. CBoeobpasHasi BonmHoobpasHas AvHaMuKa nokasaTternen uepebpanbHoro
KPOBOTOKa, MeXpervoHarnbHble nepepacnpegeneHns, U3MeHeHne CTeneHW acuMMeTpuuM MOryT OblTb CBA3aHbl He
TOMbKO C HEMocpeACTBEHHbIM W3MEHEHWEM COCTOSIHUS PerynsiTopHOro 3BeHa, HO W OTpaxaTb aKTusBauuio
penakcauMoHHON cucTembl opraHuama [2]. pu 9TOM MPOMCXOAUT CHWXKEHWE HamnpsXKeHHOCTU CUCTeMbl perynauuu
cepAeyvHon AesATenbHOCTU, yMeHbLueHne ALl n Hopmanusaums uepebpanbHol reMoanHaMuKu.
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PE3IOME

MopaHo pesynbTaTM JocnigXeHb LWOAO edEeKTUBHOCTI yHriUMAIB Yy nociBax LYyKpOBKUX OypskiB.
BcTaHoBneHo, Lo HamBuLLy BpOXanHiCTb kKopeHennoais (72,1 T/ra) ogepxaHo 3a TpMpasoBOro BHECEHHA (OYHriLMAIB
3a Takoto cxemoto: PanbkoH (0,8 n/ra) y vepsHi + Abakyc (1,5 n/ra) y nunni + Pekc [yo (0,6 n/ra) y cepnHi.
YpoxanHicTb 3pocna Big NepLioro BHeECEHHs dyHriumgy Ha 6,4 T/ra, Big apyroro — Ha 7,7 T/ra, Bif TpeTboro — Ha
9,3 1/ra.

Knio4yoBi cnoBa: LykpoBi 6ypsiku, xBopobu, yHriLuan, epeKTUBHICTb, yPOXKanHICTb, LIYKPUCTICTb.

PE3IOME

MpuBedeHbl pesynbTaTthl uccnegoBaHU 3PMEKTUBHOCTU DYHMMUMOOB Ha MOceBax CaxapHOW CBEKMbl.
BbisiBreHo, 4To Hanbonee BLICOKYIO YpOXaWHOCTb KOpHennogoB (72,1 T/ra) nony4yeHo npu TPEXKPaTHOM BHECEHUM
dyHrMUMaoB no cnegytowen cxemy: danskoH (0,8 n/ra) B noHe + Abakyc (1,5 n/ra) B none + Pekc Ayo (0,6 n/ra) B
aBrycrte. YpoxamHOCTb yBenuunnach npv nepBom BHeceHun dyHrmumuaa Ha 6,4 T/ra, npyu BTOpoM — Ha 7,7 T/ra, npu
TpeTbeM — Ha 9,3 T/ra.

KnioueBble cnoBa: caxapHad cBekna, 6onesHu, dyHmMumabl, 3MGEKTUBHOCTb, YPOXKANAHOCTb,
caxapucTocTb.

ABSTRACT

The results of the researches as to the fungicides efficiency on the sugar-beets sowings are given in the
article. It is defined that the highest tubers yield (72,1 t/ha) was received during three times fungicides application by
the following scheme: Falkon (0,8 I/ha) in June + Abakus (1,5 I/ha) in July + Reks Duo (0,6 I/ha) in August. The yield
was increased during the first fungicide application by 6,4 t/ha, during the second one - by 7,7 t /ha, during the third
one- by 9,3 t /ha.

Keywords: sugar-beets, diseases, fungicides, efficiency, yield capacity, sugarness.

NMOCTAHOBKA MNPOBJIEMU

PosmiweHHs nocisiB LyKpoBKX OypsikiB HABKONO LYyKPOBMX 3aBOAIB, HEAOTPMMAaHHS CiBO3MiHW Ta BMMOT
TEeXHOMOrii BMPOLLYBaHHA MPU3BENO [0 3POCTaHHA PiBHA ypaxeHHs xsopobamu. Be3 3-4-x pasoBOro BHECEHHS
yHriUMAaiB HEMOXNMBO OAEpXaTu BUCOKY BpoXaunHicTb [12]. Hambinbw nowwmpeHnMun xsBopobamu Ha LyKpOBMX
Oypsikax € kopeHeif, Lepkocnopos, 6opoLHMcTa poca, NEPOHOCNOPO3, pamynsapios, pomMos, ipxa, rHuni Ta iH. [1,7,8].
YpoxanHicTb 6ypsikiB nig ix BNNMBOM 3meHLyoTbes Ha 15-20%, a B okpemi poku 3Ha4vHo Ginble [2,3]. 3a gaHnmu |
MapkoBa 3 cniBas. [5], xBopobu Npu3BoasTL 4O BTpAT ypoxato, o nepesuilytoTb 20%, a B okpeMi enigiToTiNHI poku
—50-70% i 6inbLue.

JInctkoBMI anapaT pOCINUH, ypaxeHwui xBopobamu, 3MeHLUye CBO isionoridHy yHKUil0 SK [Axepeno
aKyMyInOBaHHS COHAYHOI €Heprii B OpraHivHin peyoBuHi. Hanbinblue NoWnpeHHs Ha pocnunHax LyKpoBuX OypskiB B
ymoBax 3axigHoro Jlicocteny matoTb Lepkocnopos i 6opowHncta poca. lMig BnnnMBoM LEepKoCcnopo3y Maca KOpeHiB
YPaXeHUX POCINH MOPIBHAHO 40 340poBUX 3MeHwunack 3 502 pno 396 r (21,2%), rmukn — 3 395 no 243 r (38,3%) a
LyKpUCTICTb 3mMeHwwunace 3 17,1 go 16,6% [4].

BukopucTOBYIOTb ANst 3axXUCTy BiAd XBOpoO pOCHUH LyKpOBMX OYpsikiB NepeBakHO HACTYMHi npenapaTu:
Abakyc, Pekc lyo, Amictap Ekctpa, TonciH M, [leposan, ®anbkoH, Anbto Cynep, IMnakT Ta iH. [6,8,9,10,11].

Mepion 3axucHoi fji cuctemHmx dyHriumais Tpusae 20-25 gHiB, KOHTakTHUX — 10-12 gHiB, TOMy NOTPiOHO
NpoBOAUTM AeKinbka obnpuckyBaHb [3].

Oocnign npoBoaunucb Yy 30HI 3axigHoro Jlicocteny Ha TeMHO—CipoMy Onia30neHoMy rretoBaTtomy
NErkoCcyrimHKOBOMY I'PyHTi. BOHU XxapakTepur3yloTbCs BiGHOCHO HEBENMKUM BMICTOM IyMycCy, KinbkKicTb sikoro B 0-20 cm
wapi rpyHTy ctaHosuna 2,44-2,65%. Peakuist rpyHTOBOro po3umHy 6rm3bka 40 HEWTparnbHOI | HelTpanbHa 3 piBHEM
pH 5,9-6,3. 3abe3neyeHicTb pyxoMmmumu hbopmamm asoTy, chocdopy Ta kanito cepeaHs.

OOGCTexXeHHs NOCiBIB i BU3HAYEHHA YPaXXEHOCTi POCNMH LYKPOBUX OypskiB Takumm xBopobamu 6K
uepkocnopo3 (Cercospora beticola Sac.) Ta 6opowHucta poca (Erysiphe communis Grev.), npoBoaunu B nepiog
3aBepLUEeHHS 3axMCHOT Al dyHriunais (Ha 20-1 AeHb Nicna 0CTaHHbOrO BHECEHHS) Ha NoYaTKy BEPECHS.

Y pocnigxeHHax (tabn.2 ) BuByanu npenapatn ®PanbkoH 460 EC, k.e. (TebykoHason, 167 r/n +
TpuagmmeHon, 43r/n + cnipokcamiH, 250r/n), A6akyc, Mk.e. (nipaknocTpobiH, 62,5 r/n + enokcukoHason, 62,5 r/n),
Pekc ayo, k.e. (enokcukoHason, 187 r/n + tiocdpaHat-meTtun, 310 r/n), Amictap EkcTtpa 280 SC, K.c. (UuMnpokoHason,
80 r/n + asokcuctpobiH, 200 r/n), TonciH M (tiodpaHaT-meTun, 700r/kr), Aepo3an, K.c. (kapbeHaasum, 500 r/n),
ImnakT K, k.c. (dnytpiacbon, 117,5 r/n + kapbeHgasnm, 250 r/n), Anbto Cynep 330 EC,k.e. (umnpokoHason, 80 r/n +
nponikoHason, 250 r/n) .

Bneple dyHriuman BHOCKIM 3a NOSIBM O3HAK ypaXKeHHs LLlepKocnopo3omM (opieHToBHO 15-25 yepBHs), Bapyre
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nocisu 06pobnsanu vyepes 20-30 gHiB (opieHTOBHO 5-15 nunHs) | BTpeTe (opieHToBHO 5-15cepnHs) yepes 40 -50 gHis
nicns NepLIOro BHECEHHS.

BUKITAQ OCHOBHOIO MATEPIANY OOCNIIXXEHHA

Y Hawmx gocnigjKeHHsX, HanbinbLue ypaxeHHs LLepKocnopo3oM Ta HOPOLLUHUCTOK POCOID, SIK i OYiKyBanoch,
BMSBMEHO Ha KOHTponi 6e3 BHeceHHsA dyHriumais. EdpektuBHicTb 3axucHoi Aii npenapaTtiB Oyna HalHWXYol Ha
BapiaHTi 3 ogHOPa30BMM BHeCceHHsIM dyHriumay ®anbkoH (0,8 n/ra). Ana uepkocnopody BoHa ctaHoBuna 45,1 %, ona
6opowHucToi pocn byna Buworw — 67,5 % (tabn.1). 3a gBopasoBoro BHeceHHs dyHriumais PanbkoH (0,8 n/ra) +
Abakyc (1,5 n/ra) nokasHukn eeKTMBHOCTI 3pocnu, BignoBigHo fo 72,2 % ta 85,4 %. Harkpally 3axucHy filo mano
TpupasoBe BHeCEHHS (byHriumAaiB 3a cxeMoto TpeTboro BapiaHTy: ®anbkoH (0,8 n/ra) + Abakyc (1,5 n/ra) + Pekc lyo
(0,6 n/ra).

Tabnuus 1

EcdektnBHicTb 3axucHoi Aii pyHriunais Big ypakeHHA NMCTKOBOro anapaTty LyKpoBuX OypsikiB xBopobamu,
cepenHe 3a 2012-2014 pp.

Llepkocnopo3 BopowHucra poca
® @ ) g 2 ) g a
= — ‘ © °\° = - © °\° =
TIs 5 ©Z S < 2 . 5 ©z S < 2 .
s o = =z £ m S = =3 £ m
s §C z ) s9 °. I z O s © %
(] [ E o 9 S = <] % m o S =
o I 8 g3 R E'g o g8 = Eo
@z = ae -] g = gg g8 9
3 8 x H 3 8 x H
1* 85,0 14 28,8 - 32,0 0,6 12,3 -
2 28,6 0,4 15,8 45,1 8,1 0,2 4,0 67,5
3 154 0,2 8,0 72,2 3,8 0,1 1,8 85,4
4 2,2 0,02 0,8 97,2 - - - 100
5 34 0,03 1,2 95,8 0,5 0,02 0,2 98,4
6 10,0 0,1 54 81,3 2,4 0,05 0,7 94,3
7 5,8 0,05 25 91,3 1,2 0,03 0,4 96,7

* - BapiaHTV BHECEHHS nodaHo B Tabnuui Ne 2

EdektuBHicTb aii npotn 6opowwHucToi pocu TyT ctaHosuna 100 %, a npotu uepkocnoposy — 97,2 %. Ha
M’ATOMY, LOCTOMY Ta CbOMOMY BapiaHTax eqeKTMBHICTb Aii TPUpas3oBOro BHECEHHA YHriuMAiB 3anuviianacb
BMCOKOIO sik NpoTu 6opoLuHucToi pocn (94,3-98,4 %), Tak i uepkocnoposy (81,3-95,8 %).

Tabnuus 2
YpoxanHicTb LlykpoBux OypsikiB riopmay KapntoH 3anexHo Big dyHriumais, 1/ra
Ne BapiaHT BHeceHHA dyHriumpaiB, nira Poku Mpupict
- ’ 2012 2013 2014 | cepegHe T/ra %
1 KoHTponb (6e3 dyHriuungis) 50,4 42,2 53,4 48,7 - -
2 danbkoH (0,8) 59,5 47,4 58,3 55,1 6,4 13,1
3 ®anbkoH (0,8) + Abakyc (1,5) 66,5 55,5 66,4 62,8 14,1 30,0
4 danbkoH (0,8) + Abakyc (1,5) + Pekc yo (0,6) 77,5 62,8 76,0 72,1 23,4 48,0
5 PEKC. Oyo(0,6) + Awmictap Ekctpa (0,75) + 75.8 60,4 75.9 70,7 220 452
TonciH M (1,0)
6 J(Igeg)osan (0,5) + danbkoH (0,8) + Pekc Oyo 71.0 532 705 64.9 16,2 333
Imnakt K (0,8) + Awmictap Ekctpa (0,75) +
7 AnbTo Cynep (0,5) 74,8 55,2 71,0 67,0 18,3 37,6

HIP 005, T/ra 1,74 2,80 2,80

Ak nokasanu Hawi OOCNIAXKEHHS, HAMMEHLLY BPOXaWHICTb (48,7 T/ra) UykpoBuXx OypskiB y cepegHboOMy 3a
Tpu poku Ha doHi N200P100K240 ogepxaHo, SK i 0YiKyBanocb, Ha KOHTponi 6e3 BHeceHHs dyHriumais (Tabn. 2).

Ha gpyromy BapiaHTi 3a 0QHOpPa30BOro BHECEHHA GyHriunay PanbkoH (0,8 n/ra), BHACMNiAOK 3MEHLLEHHS
ypaKeHHsi NMCTKOBOI NMOBEpPXHi xBopobamu, ypoxailHicTe nigsuwmnack go 55,1 t/ra, wo Ha 6,4 T/ra abo 13,1%
GinbLue NOpPiBHSIHO 3 KOHTPONEM.

3a pBopas3oBoro BHeceHHs yHriumais danvkoH (0,8 n/ra) + Abakyc (1,5 n/ra) Ha TpeTbOMy BapiaHTi
ypoxarHicTe nigBuwunace go 62,8 1/ra, wo Buwe 3a koHTponb Ha 14,1 T/ra, abo Ha 30,0%. [lMopiBHsHO 3
O[HOPA30BUM BHECEHHAM pyHriumgy PanbkoH, AOAAaTKOBE Apyre BHECeHHst yHriuagy Abakyc nigBuuno
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NPOOYKTUBHICTb LlyKpOBKX BypsikiB Ha 7,7 T/ra abo Ha 14% (Tabn. 3). Akwio Bia nepLioro BHeceHHs yHriumMay npypicTt
ypoxanHocTi cTtaHoBuB 6,4 T/ra, TO Big ApPYroro BHECEHHs BiH 3pic Ao 7,7 T/ra. Lle MOXHa MOACHUTU BMCOKOI
edekTuBHiCTIO pyHriunay Abakyc. BiH BiaHOCUTLCA A0 rpynu cTPoBinypuHIiB i KpiM ehekTUBHOIO 3aXuUCTY Bif XBOPOO,
3abe3neyye 3Ha4YHMIM PisionoriyHn edekT.

Tabnuus 3

MpupicT ypoxaHOCTi KopeHensnoAiB 3anexHo Big dyHriumais (cepepgHe 3a 2012-2014 pp.)

Ne Lo MpupicT no MpwpicT no MpwupicTt ao MpupicT oo

BapiaHTy ypox(aluchb, BapiaHTy Ne1 BapiaHTy Ne2 BapiaHTy Ne3 BapiaHTy Ne4
ira T/ra % T/ra % T/ra % T/ra %

1 48,7

2 55,1 6,4 13,1

3 62,8 14,1 30,0 7,7 14,0

4 72,1 23,4 48,0 17,0 30,9 9,3 14,8

5 70,7 22,0 45,2 15,6 28,3 7,9 12,6 -1,4 -2,0

6 64,9 16,2 33,3 9,8 17,8 2,1 3,3 -7,2 -11,1

7 67,0 18,3 37,6 11,9 21,6 4,2 6,7 -5,1 -7,6

Ha yeTBepTOMy BapiaHTi cuctema 3axucTty Big xBopob Byna gonoBHeHa TpeTiM BHeCeHHAM yHriunay Pekc
Oyo. Ak BugHo 3 Tabn.2, TpupasoBe BHeceHHs dyHriumais PanskoH (0,8 n/ra) + Abakyc (1,5 n/ra) + Pekc Oyo (0,6
n/ra) 3abe3neunno HameuLLy BPOXaWHICTb KOPEHENMoAiB y gocnigi - BoHa Gyna Ha piBHi 72,1 T/ra, Wo BuLle Big
KoHTponto Ha 23,4 T/ra abo 48,0%. MNopiBHAHO 3 OAHOPa30BUM BHeCeHHAM PanbkoHy Ha Apyromy BapiaHTi,
NPOAYKTMBHICTb LiykpoBux BypskiB nigsuwmnace Ha 17 T/ra (30,9%). Baxxnuso BigMiTMTK, LLO NPUPICT ypOXKanlHOCTI
Bij TPMPaA30BOro BHECEHHS, MOPIBHAHO 3 ABOpPa3oBWMM, cTaHoBUTb 9,3 T/ra (Tabn. 3), TO6TO Big TPETLOro BHECEHHS
yHriumay BiH BUSIBUBCS BULLMM MOPIBHAHO 3 nepunm (6,4 T/ra) Ta gpyrum (7,7 T/ra) BHECEHHSAM. Buly ecbekTuBHicTb
Apyroro, i ocobnMBo TPeTbOro, BHECEHHS (DYHriLUMAY MOXHA MOSCHUTU CTPOKaMU iX BHECEHHS (NMMNEHb-CEepreHb).
Came y uen nepiog NpoxoauTb iHTEHCMBHE HApPOCTaAHHA Macu KOpPEeHeNnnoAdiB i HasiBHICTb J06pe po3BMHYTOI,
3axuLLeHoi Big xBopob, NUCTKOBOI MOBEPXHi 3abe3neyye BUCOKY NPOAYKTUBHICTb hoTocuMHTedy. Kpim Toro, Tpu
nocnigoBHi 06MpuUcKyBaHHSA PyHriuMaaMn CTBOPHOOTb CUHEPreTUYHUN edekT LWOAO CTIMKOCTI A0  YpaKeHHs
xBopobamu.

Ha n’atomy, WOCTOMY Ta CbOMOMY BapiaHTax BMBYanucs iHWi cxemMu npenapaTiB Ans TpuMpasoBoro
BHeCeHHSA dyHriumais. Ha umx BapiaHTax ypoxanHiCTb OeLL0 3MeHLIUach, NOPIBHAHO 3 YETBEPTMM BapiaHTOM.

Bucokoto 6yna BpoxalHiCTb | Ha MATOMy BapiaHTi 3a BHeceHHs1 yHriumaiB 3a Takoto cxemoto: Pekc [lyo (0,6
n/ra) + Awmictap Ekctpa (0,75 n/ra) + TonciH M (1,0 n/ra). Ha ubomy BapiaHTi TeX BUKOPWUCTaHi BUCOKOEMEKTUBHI
dyHriunaun: Ana nepLlioro BHECEHHN YHiBepcanbHUn dyHriuma Pekc [lyo, Ana Apyroro BHECEHHSA npenapar 3 rpynu
cTpobinypuHiBe Amictap Ekctpa i ans Tpetboro BHeceHHsi TonciH M. YpoxalHicTb 3a Takoi CXEMU BHECEHHS
craHoBuna 70,7 T/ra, wo nuwe Ha 1,4 T/ra MeHLLe 3a YeTBEepTUIA BapiaHT.

Ha wocTtomy BapiaHTi e(PeKTUBHICTb HaeLeBLIOoro TpMpasoBoro BHeCeHHs dyHriumais deposan (0,5 n/ra)
+ ®anbkoH (0,8 n/ra) + Pekc Oyo (0,6 n/ra) 6yna HariMeHLIO, cepef BapiaHTiB 3 TPMPa3OBMM BHECEHHSAM, Yepe3
HepocTaTHIo gito [lepo3any. TyT ypoxanHicTb 3HM3uMnack 0o 64,9 T\ra, Wo MeHLIe NOpPiBHAHO 3 YETBEPTUM BapiaHTOM
Ha 7,2 T\ra (Tabn. 3).

Bucokot Oyna BpoxaWwHiCTb KOpeHennodiB i Ha CbOMOMY BapiaHTi 32 BHECEHHS (PyHriunaiB 3a cCxemotro
Imnakt K (0,8 n/ra) + Amictap Ekctpa (0,75 n/ra) + Anbto Cynep (0,5 n/ra), npoTe BoHa Gyna HMXYOK HiX Ha
YeTBEPTOMY BapiaHTi Ha 5,1 T/ra i NOPIBHAHO 40 N'ATOro BapiaHTy Ha 2,7 T/ra.

®PyHriuManM BNNMBanMM TaKOX Ha BMICT LyKpy Y kopeHenmnogax. Ha koHTponi 6e3 dyHriungis BiH OyB
HalHWx4MM i ctaHoBmB nuwe 15,5%. OpgHopasoBe BHeceHHa dyHriumagy PanbkoH (0,8) Ha Apyromy BapiaHTi
3abe3neunno 3pocTanHHsa uykpuctocTi Ao 16,1%, wo Ha 0,6% 6Ginble Hix Ha koHTponi. 3a 4BOPa3oBOro BHECEHHSA
dyHriumais PanskoH (0,8) + Abakyc (1,5) Ha TpeTbOMY BapiaHTi BMICT LyKpy 3Ha4HO nigBuULLMBCS i cTaHoBKB 16,7 %,
wo GinbLue 3a KoOHTPosb Ha 1,2% i NOPIBHSIHO 3 0AHOPa30BMM BHECEHHSIM — Ha 0,6 % (Tabn. 4). EcdbektuBHum Byno sk
nepLue Tak i gpyre BHeCeHHs pyHriuMaiB, SKi NigBMLLYyBany BMICT LYKpPY Ha ogHakoBy BenuynHy — 0,6%.

Hamuwmm BMIiCT Uykpy OyB Ha 4eTBepTOMY BapiaHTi 3a TPMPA30BOro BHECEHHSI PYHriLMAIB 32 CXEMOIO
danbkoH (0,8) + Abakyc (1,5) + Pekc Oyo (0,6), ae BiH ctaHoBuB 17,6%, abo Ginbwe 3a koHTponb Ha 2,1%.
[MopiBHAHO OO TPeTbOro BapiaHTy UYKpWCTiCTb 3pocna Ha 0,9%, To6TO edeKkTuBHICTL TPeTboro BHeceHHs Gyna
BMLLOW 3a nepLue i apyre BHeceHHs. OTxe NOCTIHUIA TPMBanun KOHTPOMb XBOPOO BNpoaoBX BereTauii 3abe3nedye
He nuvle NigBWLLEHHA BpPOXanHOCTI (Tabn. 2), a Ttakox 36inblieHHs uykpuctocTi (tabn. 4). Le moxHa noscHWUTH
30inNbLUEHHSAM Mol NUCTKIB, AKi edEeKTUBHILLE BMKOPUCTOBYBANM COHSYHY €Heprilo And (opMyBaHHS NPOAYKTIB
oToCcuHTE3y, TOOTO MIABULLEHHSAM YMCTOI MPOAYKTUBHOCTI pOoTOCKMHTE3Y. [pruyoMy, acMMINAHTIB BUCTaYano sk Ha
pOCTOBI NpoLiecu, Tak i Ha HarpomMaaXXeHHs BinNbLIOT KiNbKOCTI LKPIB.

Tabnuus 4

BwmicT uykpy y KopeHennopax LykpoBux 6ypsikiB riopuay KapntoH 3anexHo Big dyHriumais, %
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Poku CepepHe Mpwupicr, .
Ne 2012 2013 2014 3a Tppu poKM " Buxia uykpy, T/ra
1 148 15,0 16,7 155 - 755
2 15,1 16,1 17,1 16,1 0,6 8,87
3 15,7 17,0 17,4 16,7 12 10,49
4 16,3 18,0 185 17,6 2.1 12,69
5 16,2 175 18,2 173 18 12,23
6 16,3 16,8 185 17,2 17 11,16
7 16,4 175 183 17,4 19 11,66
HIP0,05% 0,55 0,25 0,31

Buxig uykpy 3 1 ra Ha koHTponi 6e3 dyHriungis ctaHoBuB nuwe 7,55 T/ra 3a 04HOPa3oBOro 3aCTOCYBaHHS
dyHriumay Buxia uykpy 36inbwwmeca o 8,87 T/ra, (tabn. 4). abo Ha 1,32 T/ra. [lBopasoBe BHeCeHHS YHriuMais
Cnpuano NigBULLEHHIO BUXoAy LyKpy 3 rektapy Ao pieHa 10,49 T/ra, abo Ha 2,94 T/ra. Hameuwwmi 36ip uykpy 6yB Ha
BapiaHTax 3 TPMPa30BMM BHECEHHSAM (OYHriUMAiB, Ae BiH 3anexHO Big CXeMu 3aCTOCYBaHHS MpenapartiB CTaHOBUB
11,16 — 12,69 T/ra.

Takum ynHOM, Hawmbinbwmn BmIicT uykpy (17,6%) y kopeHennogax Ta Buxig uykpy 3 1 ra (12,69 t/ra)
ofepKaHo 3a TpMpa3oBOro BHeceHHs dyHriumais 3a cxemoro PanbkoH (0,8) + Abakyc (1,5) + Pekc Oyo (0,6).

BUCHOBKM

1. [MpwupicT ypoxanHOCTI LyKpOBMX OypsikiB Bif OOHOPA3oBOro BHeceHHs dyHriuay PanokoH (0,8 n/ra)
cTaHoBuTb 6,4 T/ra, BiA ABOpPa3oBoOro BHeceHHs dpyHriungis ®anekoH (0,8 n/ra) + Abakyc (1,5 n/ra) — 14,1 1/ra, Big
TpupasoBoro BHeceHHst pyHriunais ®anekoH (0,8 n/ra) + Abakyc (1,5 n/ra) + Pekc Oyo (0,6 n/ra) — 23,4 1/ra.

2. YpoxaWHicTb 3pocna Bif NepLuoro BHeceHHs dyHriumay Ha 6,4 T/ra, Big gpyroro — Ha 7,7 T/ra, Big TpeTboro
—Ha 9,3 1/ra.

3. Hameuwy BpoxanHicte (72,1 1/ra), BmicT uykpy (17,6%) y kopeHennogax, suxig uykpy 3 1 ra (12,69 t/ra)
OLEep>XaHO 3a TPMPa30oBOro BHECEHHS PyHriunaiB 3a Takor cxemoto: ®anbkoH (0,8 n/ra) y yepsHi + Abakyc (1,5 n/ra)
y nunHi + Pekc Ayo (0,6 n/ra) y cepnHi.
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CTPYKTYPHbIE U MATEMATUYECKUE MOAEJN NEKTPOXUMUYECKUX
TPAH3UCTOPOB, OCHOBAHHbLIX HA OPTAHUYECKUX NMNONYNPOBOAHUKAX

BanHwrenH Muxann 3nHoBbeBuy
K.T.H., Academia edu. CeHT-Jlync (CLLUA)
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PE3IOME

B opraHuyeckmx anektpoxmmuyeckmx TpaHauctopax (OECT) ynpaBrneHne TOKOM NpouCXoauT nocpeacTBoMm
N3MEHEHUSI CKOPOCTU UMM HanpaBfieHWs1 BOCCTAHOBUTENbHO-OKUCIIUTENbHBIX peakumin. 3To, B OTAMYME OT APYrux
TUMOB TPAH3NCTOPOB, AenaeT BO3MOXHbLIM UX NPUMEHEHNE NPU OYeHb HU3KNX HavarbHbIX HaNPsHXKEHUsX U co3faéT
UM gpyrne yHKUMOHasbHbIE U TexHomornyeckme npenmyluectsa. CyLeCTBEHHOCTb 3TUX MPeMMYLLECTB 3aBUCUT OT
CTPYKTYpbl Mogenen OECT. Yka3aHHyl0 OCOBEHHOCTb HeobxoAMMO Takke Yy4uuTbiBaTb MNpu paspabotkax ux
mMaTeMaTuyeckux mopenen. B cratbe KpaTko pacCMOTPEHbl OCHOBHbIE CTPYKTYPHbIE M MaTeMaTuyeckme monenu
OECT c uenbto cpaBHUTENBHON OLEHKN UX 3DDEKTUBHOCTHU.

KnioueBble crnoBa: 3NeKTPOXUMWYECKUA  TPaH3UCTOP, OPraHWY4eckui MONynpoBOAHMK, KPYTU3HA
XapakTepuCTUKKN, NPOBOAMMOCTb KaHana.

ABSTRACT

Electrical current control in the organic electrochemical transistors (OECT) is carried out by changing the
speed or the direction of the red-ox reactions. This is unlike other types of transistors allows them to be used at a very
low initial voltages and creates for them other functional and technological advantages. The significance of these
benefits depends on the structure of various models OECT. These features must also be taken into account when
developing their mathematical models. The article briefly describes the main structural and mathematical models of
OECT with the aim of comparative assessment of their effectiveness.

Keywords: electrochemical transistor, an organic semiconductor, transconductance, conductivity channel.

NMOCTAHOBKA MNPOBJIEMbI

OpraHuyeckne nonvMMepHble MaTtepuanbl B HacTosiee Bpems LUMPOKO MPUMEHSIOTCA B 3MEKTPOHHON

TexHuKe. Ha ocHOBe opraHnyeckux nonynpoBOAHWKOB pa3paboTaHbl pasnuyHble TUMbl TPaH3NCTOPOB:

—  OpraHuyeckue nornesble TpaH3UCTOPbI (aHrnuinckas abbpesnaTypa (OFET) [1],

- opraHunyeckne anekTpoxnuMuyeckune TpaHanctopsl (OECT) [2].
opraHuyeckune nonesble TPaH3UCTOPbI C ANEKTPONUTHbIM 3aTBOopoM (EGOFET) [3],
—  OpraHuyeckue nomnesble cBeToM3nyvatowme TpaHaucTopbl (OLET) [4],
WOHHble BunonsapHbie TpaHaucTopsl (OBGT) [5].
OcobeHHocTbio TpaHancTopoB Tuna OECT npu cpaBHEHWM C APYrMMU TUNaMu OPraHUYeCKUX MOMeBbIX U
B6UNONAPHBIX TPaH3UCTOPOB SIBMSETCA BO3MOXHOCTb (DYHKLMOHMPOBAHUS MPU O4EHb HU3KMX HanpsikeHusx. OTo
0bycrnoBneHo Tem, YTO ynpasrieHne TOKOM B TpaHauctopax tuna OECT npoucxoauT 3a CYET 3MEeKTPOXMMUYECKOro
N3MEHEHUSI CKOPOCTU BOCCTaHOBUTENbHO-OKUCINTENBHON peakuuu.

B otnuune OT HMX, B HeOpPraHM4Yeckux MoneBblX WM OUMONSAPHBLIX TPaH3UCTOPax ynpaBfieHWe TOKOM
OCYLLECTBNSETCS 3a CYET NPOLLECCOB U3MEHEHUS ANIEKTPUYECKOrO MONA UM CONPOTUBINEHUS 3NEKTPOHHO-AbIPOYHOIO
nepexoaa, kotopble TpebytloT, B COOTBETCTBMU C MX MeXaHW3MOM, 6ornee BbICOKOrO HayanbHOrO HamnpsKeHus, Yem
anekTpoxummyeckas peakuus. Kpome toro, OECT obnagaroT Takke ApyrMMy npenMyLiectsamn nepes ykasaHHbIMU
TMNaMu OpraHNYecKnX TPaH3NCTOPOB 1 nepen TPaaMLUMOHHBIMU TBEPAOTENbHBIMKU TpaHamcTopamu (tuna MOSFET u
Ap.), COCTOAWMMM B TOM, YTO OHW NO3BOSMSIOT CO34aTh AOCTATOMHO NPOCTYIO M Hanbonee AeLEBY0 TEXHOMOMUO
npoussoAcTea. bnarogapsa ceBovM nonoxuTenbHelM kadectBam OECT vmetoT xopoluve nepcrnekTvBbl NPUMEHeHUs
NMpU  M3roTOBNEHUWN BbICOKOYYBCTBUTENbHBLIX XUMWYECKMX W OMOMOrMYEeCcKMX CEeHCOPOB, TKAHEBLIX BOMOKOH.
PaAnoYacTOTHBIX METOK, KOHTPACTHbIX 3KPaHOB, GOMbLUMX MHTErpanbHbIX CXeM U OPYTNX NEKTPOHHBIX U3AENWN.

Llenbio ctaTen ABRSIETCA pacCMOTPEHME OCHOBHbLIX CTPYKTYPHbIX U MaTemaTtuyeckmx mopenenn OECT wu
XapaKkTepucTMka WX CPaBHUTENbHOW 3PEKTUBHOCTM MpWU PasfnYHbIX MPUMEHeHWsX. TepMuHbl "cmpykmypHas
moOlerns" n "Mamemamuyeckasi Modesib" He BCcerga MMelT 0O4HO3HaYHoe cofepkaHune. B oaHHOM cTaTbe CTPyKTypHas
MOZJENb-3TO PaCroNOXXeHNe OCHOBHBIX 3NIEMEHTOB KOHCTPYKLMKU TpaH3NCTopa, onpeaensiowmnx ero yHKUMoHanbHble
XxapaktepucTuku. Matematmnyeckass MOAenb - 3TO ypaBHEHWS, BbiBEAEHHbIE M3 OOLUX MPUHLIMIIOB U MO3BONSIOLME
paccumTaTh YHKUMOHASbHbIE XapakTepuUCTUKN TPaH3UCTOPOB.

N3NOXEHUE OCHOBHOIO MATEPUAJIA UICCNEOOBAHUA

Ctpyktypbl mopenen OECT. OkcnepvMeHTanbHas cTpyktypa nepson mogenu OECT npuBegeHa B
cTatbsix UX usobpetatenen [6] n (6onee nogpobHo) B [7]. B kadyecTBe noanoXku Mcrnonb3oBanacb nnactuHa
MOHOKpUCTanna KpemMHuss guameTpomM 2 atovima. nactmHHa nokpbiBanachk M30MSLUOHHBIM CITOEM OKUCU KPEMHUSI
TONWUHOMW 1MKM WM MOCNeaylLwmM CcrioeM HuTpuaa KpemMHus TonwmHon 0,43 mkMm. Ha wmsonauuto HaHOCKMIMCb
30/10Tble UMW NNATUHOBLIE MUKPOSMNEKTPOAbI, MMEBLUME pa3mepbl: AnvHa 50 MkMm, wupuHa 2,4mkm, TonwmHa 0,1
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MKM. Bcero Ha ogHol noanoxke pasmeLyanocb BOCEMb MUKPOINEKTPOAOB, TPY U3 KOTOPbIX M3bMpanuck B KavyecTse
UCTOKa, 3aTBOpa M CToka. 3a30pbl Mexay MUKpoanekTpogamu coctaBnsnu Bcero 0,12 MkM. (ABTOPbI OTMETUMMW,YTO
YMeHbLUEHNE pas3MepoB, OTHOCALLMXCA K MWUKPO3MEKTpoAaM Mo3BonseT nonyyuts 6onee BbicTpoe nepeknioyeHne
TpaHauctopa). lMogsogdlimne K MUKPOINEKTPoOaM KOHTaKTbl NPOBOAOB M30MMPOBAaNuChb 3MNOKCUAHLIM nakoMm. Ha
MUKPOINEKTPOAbI UCTOKA, 3aTBOpa N CTOKa HAHOCWIICS CIOW OPraHNMYecKoro NonynpoBOAHMKa, B KAYECTBE KOTOPOro B
nepBbIX 3KCNEPUMEHTaxX NPUMEHSNCS NONUNUPPON, a B nocneayrwmux nonu(3-metuntnoder). MNpu atom TonwuHa
cnos nogbvpanacb MUHMManbHO HEOOXOAMMOW ANS CO30aHUSA HaAEXHOro KOHTaKTa MeEXAy WCTOKOM W CTOKOM.
Mcxonsa us KocBEHHbIX OnpeaerneHnin, Ha OCHOBaHMN NPUMEHEHHBIX aBTOPaMy METOA0B HAaHECEHWS NMOMYyNpPOBOAHUKA
U M3MEpEeHMs KayecTBa KOHTaKTa, TonwuHa crnos 6bina B npegenax oT 0,5 MKM [O HECKOMNBbKMX MWKPOH.
MarotoBneHHasa Takum cnocobom noanoxka norpyxanacb Afs BbIMOMHEHWS M3MEPEHWU B pacTBOp 3NEKTPOnuTa,
umetowero coctas: 0,1M NaClO, / 0,05M NaHPOs npu pH=5,3. Ha Puc. 1 nokasaH BepTukanbHbIi paspes
CTPYKTYpbl TpaH3UCTOpa, COOTBETCTBYWOLLEN onucaHuio B cTaTee [6]. W3mepeHne noTeHumana 3aTBopa
Npou3BOANIIOCH NOTEHLMOCTAaTOM OTHOCUTENBHO MOMPYXEHHOTO B 3NEKTPONUT KaroMenbHOro anekTpoaa

Puc. 1. Ctpyktypa BnepBbie nsobpetéHHoro OECT (3aTBOp BHe NAOCKOCTU BEPTUKaNbLHOro paspesa)

1. Uctok Au mnn Pt ,

2. Ctok Au vnum Pt,

3. MNonynpoBoAHUK, NONMIMPPON Unu Nonu-(3-meTnnTnodeH),

4. AnektponuT, BogHbIvi p-p NaClO4/NaH,PO,,

5,6. M3onaumnoHHbI crnor SisNg +SiOs,

7. MNopnoxka, Si (kpuctannuyeckui),

8. EMKOCTb C 3NeKTPONIMTOM 1 MOFPYXEHHO B HErO YacTbio CTPYKTYPbI.

B pesynbTaTe naMepeHun Obinu nonyyeHsl cregytoLime napameTpbl:
1. KpytusHa BbIXOOQHOW XapakTepucTukm gm=dlp/dVe, OTHECEHHAs K MUNNMMETPY LWMPWHLI KaHana (W), T.e.
gm/W=120MCm/MM, 4TO COOTBETCTBOBAIO My4yLLUM TpaH3uctopam Tuna MOSFET Toro Bpemenu (1985r.).
2. ®akTop ycunenusa coctasnan 1000 npu yactote 10 ru.
3. OTHOLIEHNE N3MEHEHNS CONPOTUBIEHWS KaHana K U3MEHEHI0 NoTeHUMana 3aTBopa cocTarnsino >10°.

Ctpyktypa nepBbix npototunoB OECT Obina co3gaHa KOMMEeKTMBOM aBTOPOB  JIMHIYENuHrckoro
YuuBepcuteta [8]. OcCHOBHble, MNpOBOASALUME TOK INEMEHTbI 3TUX TPaH3UCTOPOB MWMENW CTPYKTYpY CIOEB,
aHanornyHyto npueeaéHHon Ha Puc. 1. [maBHOe oTnMuYMe COCTOSINO B TOM, YTO WMCTOK, 3aTBOP U CTOK BMECTE C
3NEKTPONUTOM ObiNM  3akModeHbl B BOAOHEMPOHMLAEMYHD 3alUWUTHYHO 00OMOoYKy, 4YTO [Jano BO3MOXHOCTb
MCMNONb30BaTh TPAH3UCTOPbI HE TOMbKO B BUAE IKCMEpPUMEHTAaNbHbIX MOAENEN, HO N B Ka4eCTBE CaMOCTOATENbHbIX
9MNeKTPOHHbIX m3genuii. Obonoyka um3roTaBnMeBanacb U3 MONMMMEPHON NNEHKA MM 13 POonbrn, Y4TO MO3BONWUMIO
O0CTNYb (PYHKLMOHUPOBAHNS TPaH3NCTOPOB B TEYEHNE HECKOTBbKNX MECSILIEB.

Kpome TOro, cywecrtBeHHble OTnnuMs Obinn B BbiOOpe MaTepuanoB AN NpoBOAALLMX TOK 3rneMeHToB. B
KayecTBe MOANOXKN BMECTO KPEMHUS MPUMEHANAch NonuadmpHasa nnéHka unu apyrme HOCUTEnNuW, KOTopble AaroT
BO3MOXHOCTb W3roTaBnvBaTb PasfuyHble KOMMOHOBKM TPaH3UCTOPOB MNOCPEACTBOM OAHOBPEMEHHOMO rPynmnoBOro
HaHeceHUs1 Ha oOcHoBaHusl, obnagawowme 60MbLIOK NOBEPXHOCTHID U MPAKTUYECKU HEeOorpaHWYeHHON TMMOKOCTbIO.
MaTtepuanom ansa uctoka, 3atBopa v ctoka cnyxun PEDOT:PSS, mnsrotoBneHHbln dupmon "Bayer", nmetowui
3HaYUTENBHO MyYlUNe NoKa3aTenu 3NekTPoNpPoBOAHOCTU U CTabUNBHOCTU, YEM NPUMEHSIBLUMECS paHee NoNMMEpPHbIe
nonynpoBoAaHuku. lMoaBoasne KOHTaKTbl CO34aBanMCb CEPEOPSHOM NacToW. JNEKTPONIUTOM  CIYXWUI BOLHbIN
pacTtBop, cogepxawmn xnopua kanbumst (2%), msonponaHon (35%), CMelwaHHbIi C XenaTuHOM U [o6aBKoOW,
yMeHbLUawLWen ncnapenne. TonwuHa crnos anektponuta 6bina 20-100 MKM WvpuHa kaHana 6bina 210 MKMm,
BENMYMHA aKTUBHOW Mriowaam kaHana nog anekrponutom coctaensana 0.053 cm? . MoBepxHOCTHbIE pa3mepbl kaHana
Obinu Gonee, Yem Ha 2 nopsigka 6onbLue, YeM B NpeablayLLeEA MOLENN.

B pesynbTaTte, ykasaHHble CTPYKTYpHblE OTNM4YMS MO3BONUNM YNPOCTUTL WM caenatb Oonee felwéson
TexHonoruto narotosneHust OECT.

Co06LéHHbIe aBTOpaMy OCHOBHbIE NapamMeTpbl TPaH3UCTOPOB:

1. KpyTusHa BbIXOOHOW XapakTepuUCTUKM (m, BblpaXXeHHasi B BuAE OTHOLWIEHUS MpupalleHus Toka K
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HanpspkeHWo Npy NocTostHHOM  Vps Haxogunace B npegenax (-0.10) - (-1.2) MA/B gns pasnuuyHoro Buaa
TPaH3NCTOPOB,

2. VHTepBan HanpsbkeHun, nogasaeMbix Ha 3aTBop coctasnsan 0-5 B,

3 OTHoLueHwne TokoB Ips max / Ips min gocturano 1000 npu Vps=2B ansa Ve=0B(Bkn) n Ve=3B(BbIkn),

4.  [JocturHytoe oTHoweHue TokoB I(Bkn) / I(Bbikn) coctasnano 107,

5 Bo3MOXHOCTb perynMpoBaHus Toka coxpaHanach Ao Yactotel 200ru.

PaccmoTpeHHble cTpykTypbl nepBbix OECT Obinv B AanbHeNweM yCoOBEPLUEHCTBOBAHbI C LIEMbIO YIyyLleHUs
pabouynx xapaktepuctuk. OgHa u3 Takux CTpyKTyp npuBegeHa B cTtatbe [10] n nokasaHa Ha Puc. 2. B kayectBe
anekTpoaa npMMeHeHa cepebpsiHas NPOBOMOKa, MOKPbITas XNopuaoM cepebpa. ANeKTponuToM Cnyxut BoaHbii 100
mMunumonsapHbii pactBop NaCl. KoHTakTbl anekTpogoB UCTOKa M CTOKa M3rOTOBIEHbI M3 30510Ta U M30NMPOBaHbl OT
KPEMHVEBON MOAMOXKN NNEHKOW napwneHa, TonwuHon 2 MKM. [nuHa npoBoAswero kaHana dukcmpyetcs
rpaHvuamm crosi napunexa. B kayecTse nonynposBoHuKa, Kak 1 B npeablaylien mogenu npumeHéH PEDOT:PSS, Ho
obnapatowmii npu 3ToM GonblUEn 3NEeKTPONPOBOAHOCTLIO (MO AaHHbIM aBTopoB Bnnotb Ao 1000 Cwm/cm, 4yTto, no
KpariHen mepe, Ha 1 nopsgok 6onblue, Yem B NpedblayLlen moaenw). ,El,nlea kaHana 6bina 5-10 mkm, wupmHa 10
MkMm. CooTBeTCcTBEHHO, paboyasi noBepxHocTb coctaensna 50-100 MKM®, 4TO Ha 5 NOpPsIAKOB MeEHbLLEe, YeM B
npenpiayLen Mmobligenu. Mpu 3ToM TonwuHa KaHana coctaensieT Bcero 10 HaHOMeTpOB. Eweé ogHa
Ba)kHasi 0COOEHHOCTb paccMaTpyBaeMOro TpaH3ucTopa COCTOUT B TOM, YTO MPUMEHEHME B KAYECTBE 3aTBOpPa TOHKON
cepebpsiHOM  NPOBOMOKM  MO3BOMNWMO  yMEHbLUATb Mowlagb MOBEPXHOCTU 3aTBopa MO  OTHOLWEHWIO K
COOTBETCTBYIOLLEMY MapamMeTpy KaHana. PaHee ydyacTHUMKamu 3TOro e Komnnektusa wuccneposatenen [9] 6bino
nokasaHo, YTO YMEHbLLEHME BENNYUHBLI 9TOr0 COOTHOLUEHWS NOBbLILAET YyBCTBUTENBHOCTL CUrHana, nony4yaemMoro ot
TpaH3ucTopa.

TpaHsucTopsbl, paspaboTaHHble aBTopamu cTtatbu [10], Toxe obnagaloT yny4yleHHbIMU MoKa3aTensMm
OTHOLIEHMS curHana K LWwymy. OTM KayecTBa TPaH3UCTOPOB HeoOXoammbl ANA CO3[4aHMA Ha MX OCHOBe
BbICOKOYYBCTBUTENbHBIX CEHCOPOB,CNOCOOHbIX paboTaTe BHYTPY BUONMOrMYECKUX CUCTEM.

Puc.2
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Puc. 2. 3ckus cTpykTypbl OECT c BbICOKOW KPYTU3HOW BbIXOOQHOW XapaKkTepUCTUKN (Ha OCHOBe YyepTexa
ctaTtbu [10]),

1.9nekTpog nctoka, Au,

2 .KaHnan, PEDOT:PSS,

3. OnekTponuT, BoaHbIn p-p NaCl,

4. 3atBop Ag/AgCI

5. OnekTpoa cToka, Au,

6. M3onaumnoHHbIv cnovi napwuneH - C,
7. Mognoxka, Si (NNaBneHbIn)

Co006LLEHHBIE aBTOPaMU OCHOBHbIE MapaMeTpbl TPaH3NCTopa:

1. KpyTu3Ha BbIXOOHOW XapakTepucTukn (Jn;,) Haxoaunacb B uHTepBane 2,7- 4,02 mCm B 3aBUCMMOCTU OT
kayectBa PEDOT:PSS, uTo npu cpaBHuTENbHOM nepecyéte ~ B 10 pa3 Gonblle, Yem B npeabigywiemMm npumMepe
CTPYKTYpHI,

2.  MakcumanbHas kpyTusHa Habnioganack npy HanpsxeHnn Ha 3ateope Vy=0,275V

3.  HaubGonblias 4yactoTa, Npu KOTOPOW COXPaHANOCh BbICOKOE 3HAYeHMe KpyTu3Hbl Obina 1000ry,.

Kpome TOro, aBTOpbl OTMEYalT, 4YTO pa3paboTaHHble WMMKM TPaH3UCTOpPbl OGNagalT  YnyyleHHbIMU
nokasaTensimMmy OTHOLLEHMS CUTHana K Wwymy. 3TO Ka4ecTBO TpaH3McTopa Heobxoaumbl AN CO34aHUsi HAa UX OCHOBE
BbICOKOYYBCTBUTENbHBIX CEHCOPOB, CNOCOGHLIX paboTaTe BHYTPM BUONMOrMYECKUX CUCTEM.
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OcobeHHoCTM CTpYKTYpbl pa3pabaTtbiBaeMbix OECT 3aBucaT oT nx npuMmeHsemocTu. B Tex cnydasx, korga
TpaH3UCTOPbl NpeAHasHayeHbl AN MCNOMb30BaHUS B GOMbLUMX MHTErparnbHbIX CXeMax, CYLLECTBEHHOE 3HayeHue
MMeeT BpeMsA UX nepexofa M3 COCTOSAHMS BKIMIOYEHWUS] B COCTOSIHME BbIKMIOYEHUS, @ Takke CUMMETPUYHOCTb 3TUX
npoLeccoB.

B cratbe [11] npuBenéH 3ckn3 HOBOW BeEPTUKANbHOW CTPYKTYpPbl TpaH3MCTOpa, OCOBGEHHOCTbIO KOTOPOM
ABNSAETCA HanuuMe CKBO3HOIO NPOBOASALLEro OTBEPCTUS, COEOUHSIIOLLEro 3neKTpodbl UCTOKA M CTOKa, KOTopble
pacronoXeHbl Ha pasHbIX CTOPOHAaxX MOAMOXKM M3 nonuatuneHteTpadTanata. OTBepcTME B NNEHKE NPOU3BOAMIN
nasepomM W 3anonHanu yrnepogHow nacton. B kadectBe nonynpoBofHuka npumeHancs PEDOT:PSS.. Hap
OTBEPCTMEM pa3mellarncsl 3MeKTpos 3aTBopa, KOTOpbIA pas3fensnica C MCTOKOM U CTOKOM CMOEeM 3nekTponuTa.
MpeonoxeHHasi CTPyKTypa Adana BO3MOXHOCTb COKpaTWTb AMMHY MPOBOASILLEro KaHama, 4To, B CBOK O4vepenb,
NO3BONUINO YCKOPUTb MNEepeknioveHne TpaH3ucTopa. Bpemsi BbiknioveHUs coctaBnaAno 5 Mcek, a BKYEHUS
npnbnmxanockb Kk 20 MCek 4TO, Kak OTMeYaroT aBTopbl, 6bino 6onee, YeM Ha oA4MH NOPAJOK ObICTpee MO CpaBHEHUIO C
TPaH3UCTOPOM, MMEBLLMM MMaHapHY CTPYKTYpPY, B KOTOPOW CKBO3HOE MPOBOAsLLEE OTBEPCTUE HE CO3AaET KaKuX-
nnbo npenmMyLlecTB.

HepoctaTtkoM OaHHOW CTPYKTYpbl, ABMSETCHS HECUMMETPUYHOCTb BPEMEHU BbIKIHOYEHUS U BKIIOYEHWUS.
MpuynHa aToro 3aknyaeTca B 3aMeafIEHHON MUrpauuny rpaHnubl BocctaHoBrneHns PEDOT:PSS nocne BbIKMo4eHns
TpaH3ucTopa.

Hoas cTpykTypa (Puc. 3), paspaboTaHHas TeM e KONneKkTMBOM aBTOPOB, KOTOPOMY NpUHAANexuT paborta
[11], HO no3BonNstOLWAas YCTPaHUTb HECUMMETPUYHOCTL, NpuBeAeHa B ctatbe [12].

5 6

R
O
AN

LX AN v"’v v“
(XA 0

Puc. 3. 3ckus cTpykTypbl OECT ¢ 4acTU4YHbLIM yrrnepoaHbIM crioem "C" Mexay KkaHanom v
3NeKTPONUTOM, KOHCTPyKUus C:C Ha ocHOBe YepTexa cTaTtbu [12],

1. OnekTpog mnctoka, C,

2. Kanan, PEDOT:PSS, (okncneHHbIi nog crioem C 1 BOCCTAHOBIEHHBIN NOA 3NEKTPONUTOM),
3. Onektponut,(PSSNa/D-copbuton/rnuuepon/soaa 40/10/10/40),

4. 3atBop, C+, PEDOT:PSS, oKMUCMEHHbIN,

5. OnekTpog cToka, C,

6. MNognoxka, nonuatunentTeTpadTanar

Yny4leHne nepeknioyarLwmnx XxapakTepucTmk 6bino JOCTUrHYTO NOCPEACTBOM BBEAEHUS AOMOMHUTENBHOrO
YrNepoAHOro Crosi, KOTOpbI (POPMUPYET KOHTaKTbl 3MEKTPOAOB NCTOKA M CTOKa M 3aTeM NpOJoIkKaeTcs Haj CroemM
PEDOT:PSS, 4acTn4HO, 3aKpbiBasi akTMBHYIO NMOBEPXHOCTb COMPUKOCHOBEHMWS KaHana ¢ anekTponuToM. Hanuune Ha
KOHLi@x KaHana yrnepoAHoro crnosi, uMetoLLero 6onee BbICOKYIO 31eKTPONPOBOAHOCTb, YeM MONYNPOBOAHUK, YCKOPSAET
npouecc nepexoga U3 COCTOAHUS BbIKMIOYEHNS. B COCTOSIHME BKIOYEHUS. ABTOpamMu MokasaHo, YTO AaHHbIA MeToA
MOXeT aPPEKTUBHO UCMNOMNb30BaTbCHA HE TONbKO ANS BepTUKanbHbIX, HO U AN NraHapHbIX CTPYKTYP, NpUMeHeHue
KOTOpbIX NMO3BOMSET YMEHbLUUTb KOMMYECTBO OMepauuii Npu U3roToBMeHWW TpaH3uMcTopoB. PaspaboTaHHble umu
OECT vMeloT CMMMETPUYHOE BpeMsl NepPEKIoYeHnst, cocTaBnsioLee ~5 cek.

OpyrMm cyLlecTBEHHbIM OTAMYMEM OAHHOW CTPYKTYpbl OT paHee PacCMOTPEHHbIX SIBNSETCS NpUMeHeHue
OTBEPXXAEHHOIO 3MeKTponMTa Ha OCHOBe copbuTona v rmvueporia BMECTO 3JMEKTPONMTOB Ha OCHOBE BOAOHbIX
pacTBOpoB. JTO MO3BOMSET pacwuputb obnactb npumeHeHnss OECT B kayecTBe MOJSIHOLIEHHBIX 3SMIEMEHTOB
WHTErpanbHbIX CXeM U MaTPUYHbIX AUCTIIEEB.

MatemaTuyeckue mogenu Ansa pacuyéra xapakrepuctuk OECT. CyuiecTByeT ABa OCHOBHbIX MOAXOAA,
KOTOpble yCNeLwHo NPUMEHSAIOTCA ONs CO34aHWs MaTeMaTM4ecKux mogenen TBEPAOTEmNbHbIX TPaH3UCTOPOB, U, B
YaCTHOCTK, NoneBbIX TpaH3aucTopos Tuna MOSFET [13].

MepBbIi U3 HUX 3aknoYaeTcs B pa3paboTke ypaBHEHMUI AN pacyéTa XapakTepUCTUK TPaH3MCTOPOB, UCXoas
U3 M3BECTHbIX (PU3NYECKUX MapaMeTpoB, 0OpasyloLmnx UX MONYyNpPoOBOAHMKOB. DTW MOLENMW, MO3BOMSOT, IMaBHbIM
ob6pasom, nccnegoaTb AeTanu MexaHmama paboThbl TPaH3UCTOPOB M Aal0T BO3MOXHOCTb ONpeaennTb KayeCTBEHHOE
COOTBETCTBME TEOPETUYECKMX PACHETOB IKCMEPUMEHTANbHBIM XapakTepUcTMKaMm TPaH3NCTOPOB.

[Opyroin noaxopn COCTOUT B HENOCPEACTBEHHOM MPYMEHEHUM 3aKOHOB 3MEKTPUYECKUX Lenen Ans pacyéta
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pabounx xapakTepUCTUK TPaH3NCTOPOB MPWU YCOBUN NPeABapUTENbHON N3BECTHOCTU HEKOTOPLIX UHAMBUAYANbHBLIX
napameTpoB (MOPOroBoe HanpskeHue, pa3Mepbl KaHana v Ap.). lNpumepoM Takow LIMPOKO MPUMEHSEMOW MOAenu
ABMNAETCA ypaBHEHVe AN pacyéta CTOKO-3aTBOPHbIX |-V xapakTtepuctuk TpaHauctopos Tuna MOSFET [14].

w Vi
Ins = ptn Cox T | (Vos — VrnJVps — Dsf’rz] @,

roe g - apdpekTneHas mobunbHocTb 3apsaa, W u L - wupuHa v gnuna 3ateopa, Cgy - EMKOCTb OKMcna Ha
eavHuuy nnowaam, Vg -HanpsbkeHne Mexay 3aTBOPOM U UCTOKOM, ¥y - noporoBoe HanpsixkeHue, Vpg - HanpskeHve
MeXay NCTOKOM W CTOKOM.

OpHako, NockornbKy CTpykTypa n mexaHuam pabotel OECT cyulectBeHHO oTnnyatotcs oT MOSFET, 1o ans
HUX HeobxoouMO MMeTb MaTeMaTuyeckne MOoLEenu, yduTbiBalome cooTBeTcTByoWwMe daktopbl. OAHO U3 3TUX
oTnnumni coctout B Tom, B OECT B kavecTBe KaHanma WUCMOnb3yeTCss OpraHWYeckui nonynpoBOAHUK p-TuNa, B
KOTOPOM NepeHoCcHMKaMun 3apsaoB KpoMe AbIPOK CiyxaT NonspoHbl 1 6unonsapoHsl. [ipyroe otnnune 3aknioyaeTtcs B
TOM, B 3MEKTPONUTHON YacTu cTpykTypbl OECT nepeHocurkamu 3apsaoB ABASIOTCH KATUOHbI M @HUOHBI.

Cnepyoulee, Hanbonee CyLleCTBEHHOE OTMMYMEe COCTOUT B TOM, YTO ynpaBneHue NpoBOAMMOCTbIO KaHana
OCYLLECTBMAETCA He 3a CYET W3MEHeHUs EMKOCTM, a BCINEeACTBUME MNPOXOXKAEHUS  SMEeKTPOXUMUYECKOW
BOCCTaHOBUTENbHO-OKUCINTENBbHOW peakumn. B pesynbTate 3TOro NpOBOAUMOCTb WM3MEHSAETCS He TOMbKO Ha
NMOBEPXHOCTK, HO M MO BCEMy ceyeHuto kaHana. Matematundeckne mogenu OECT pasnuyatotcs B 3aBUCMMOCTU OT
TOro, KakuM 06pa3oM OHM BbIpaXaloT nepeyvncneHHble akTopbl.

OpHa 13 TakMx mopenew npeacrtaeneHa B [15]. B ykasaHHOW cTaTbe Ans pacyéta npoBOAMMOCTU KaHana,
ob6pasosaHHoro PEDOT:PSS, paccmaTtpuBaloTca B3aMMO3aBMCUMOCTU SMEKTPUYECKMX N XMMUYECKUX napamMeTpoB
BOCCTaHOBUTENbHO-OKUCANTENbHOWM peakuuy NpoucxoasLuei B NonyrnpoBOAHNKE:

n(PEDOT *:PS5~) + M®* £ ne” = nPEDOT? + M™*:nPS5"~ 2),

roe M™- katuoH anekTponuTa,
Il - KONMYECTBO 3apsIA0B KaTUOHA

B pe3ynbTate NPON3BEAEHHOIO aBTOpaMn MaTeEMaTMYECKOrO aHanuaa nony4vyeHo cnegywuiee ypaBHeHue,
npegHasHavyeHHoe A5 pacyéTta CTOKO-3aTBOPHbIX |-V XxapakTepucTuk:

I0Vp. V) = Ip(1 + alin((e” + ae")/(1 + ae’)]  (3),

rae 1{Vp. V¢ - cuna Toka npm 3apaHHbIX HANPshKeHNsiX Ha CTOKE U Ha 3aTBope,
Ig- dyHKUMA HaYanbHOrO CONPOTMBIEHNUA 1 aBCONIOTHON TeMNepaTypbl,
@ - OTHOLLEHVE NIIOTHOCTEN 3apsO0B MOHOB U AbIPOK, ¥ U # - NepeMeHHble, 3aBUCALLME OT HanpsKeHWs Ha

CTOKe W Ha 3aTBope.

Ha ocHoBe ypaBHeHusi (3) Obinm NOCTpoeHbl |-V xapakTepucTukm, KoTopble Mo hopmMe U pacnonoXeHuio
COOTBETCTBYIOT 3KCNEPUMEHTaNbHbIM AaHHbIM. Kpome Toro, ata mopenb nossonurna aBTopam AaTb 0ObsCHeHue
MeXaHu3My WU3MEHEHUsi MPOBOAMMOCTU MPU HANOXEHUN HanpsbkeHUs 3aTBopa. B To ke Bpemsi aBToOpbl OTMEYaloT,
YTO MX MOAENb HE NO3BOMMNA NOMYYUTb KONIMYECTBEHHOE COBMNAaZEHNE C 9KCMEPUMEHTOM.

B cratbe [16] cooblwiaeTcsa O co3gaHuM Opyroro Metofa MaTemMaTU4ecKoro pacdéra CTOKO-3aTBOPHbIX
xapaktepuctnk OECT. [ns cpaBHeHUA pacy€THbIX W 3IKCMEePMMEHTanbHbIX pe3ynbTaTtoB Obin TOXe B3AT
PEDOT:PSS, Tak Kak 3TOT NOnynpoBOoAHWK, OGragaet Havboree nonHbiM HAabopOM MOMOXWUTENbHbLIX CBOWCTB,
HeobXxoaMMbIX NS co3haHMsa TPaAH3MCTOPOB, paccMaTpuBaemoro Tvna. PacnpegeneHve noteHumana BOOMb kaHana
paccunTbiBanocb C NomoLLbio AnddpepeHumansHoro ypaBHeHus Jlannaca. Ero peweHue gns paccmatpvBaemMon
aBTOpamMu MoZernu 6bIno Nony4YeHo TOMbKO B YUCMEHHOM BuAae. Pac4é€Tbl NPON3BOAMIUCE C NMOMOLLbIO KOMMbIOTEPHOM
nporpamMmbl Metlab™. B craTbe cooBluaeTcs, 4To pa3paboTaHHasi aBTOpaMu MONyaMMMpUYeckasi Mogenb OaéT
BO3MOXHOCTb JEMOHCTPMPOBATb MexaHn3M paboTbl SMEKTPOXMMUYECKOTO TPaAH3UCTOPA, a Takke OOBLSACHSET, Kak 1
noyemMy NpomcxoanT 3hdEKT OTCEYKN.

HepocTaTkv aTOW MOAENN 3aKkMmo4aroTCs B TOM, YTO OHa TakkKe Kak u 0603HayeHHas Bbllle Moaernb, He AaéT
COBMafeHns1 C 3KCMEPUMEHTOM, KOTOPbIN MO3BONW Obl M3BMNEKaTb U3 OMbITHBIX AAHHbLIX NMapaMeTpbl MaTepuarnos,
BXOZSILLUX B COCTAB TpaH3nNCTopa.

Kpome Toro, gaHHasi mogenb He npedycMaTpuBaeT BO3MOXHOCTb pacyé€Ta MepexOoAHbIX XapaKTepucTUK
OECT.

Cnepytouwlas matematudeckas Mogens 6bina npeanoxexa B [17].

HavanbHbIM OCHOBaHMEM Afis pacyéTa 3aBWCMMOCTM TOKa OT HarnpshkeHWst B3siTa 3KBMBArNEHTHAasi CXeMma,
COCTOSILLAasA U3 3NIEKTPOHHOW 1 MOHHOW YacTu. [lanee Mcnonb3yTcs U3BECTHbIE N3 06LLEe Teoprmn NoNynpoBOAHMKOB
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hopmynbl A4nA NPOBOAMMOCTU M AN HAMPSHKEHNS OTCEYKU:
G=qupy; (4
roe & - npoBoAMMOCTbL NOIYNPOBOAHUKOBOTO CIIOS,
Po - HaYanbHas NNOTHOCTb AbIPOK,
L - NOABWKHOCTb AbIPOK (B KayecTBe nonynpoBofHuka npuHat PEDOT:PSS),
W - wupmHa, t - Tonwmra u 1 - gnrHa kaHana
n
V, = qpaticy (5),
roe "i-’I_.. - HanpsXeHne OTCeYKH, £y - dPdeKTUBHAA EMKOCTb Ha €MHULY paccMaTpuBaemMon nnowaam

3aTeM aBTOpbl MOAENUPYIOT 3NEKTPOHHy 4YacTb uenu OECT, npumeHsas gna atoro 3akoH Oma B
anddepeHumansHon opMe, U MOHHYK 4YacTb Lenu, UCMonb3ysi ypaBHEHUS AN pacyéTa BenuuuHbl 3apsga,
HeobXxoAMMOro Ans nonyyeHus onpegenéHHon EmkocTn. B pesynbTate WHTErpupoBaHus W nocrenyowmnx
npeobpa3oBaHin UMK BbINW NONyYeHbl, YypaBHEHUS MO3BOMAOLIME paccunTaTb CTaTUHECKNe XapakTepUCTUKN CUnbl
TOKa B 3aBMCUMOCTU OT HanpsKeHUst Mexy UCTOKOM N CTOKOM MpU U3MEHEHNAX HamnpsKeHUs Ha 3aTBope.

CraTuyeckne xapakTepuCTUKN PacCyMTbIBANMCh NPU PasHbIX pexmmax M3MeHeHWs KOHLEeHTpaumMmn OblpoK B
nonynpoBoAHuKe. [lepBbl PeXUM OCYLLECTBMSAETCH, KOrda HanpsikKeHne Mexay WCTOKOM W CTOKOM MeHblue
HanpsixeHus Ha 3aTBope (Vsq< V).

B aTOM pexvmMe yMeHbLUeHne KOHLIEHTpaLMK ObIPOK NPOUCXOAUT BAOMb BCEro MNosynpoBOAHMKA U cuUrna Toka
paccuYnTbLIBaIOTCS MO YPABHEHWIO:

Ve-1/TV4
=,

BTopoii pexxMm BO3HMKAET, KOraa HanpskeHue mMexay UCTOKOM M CTOKOM Gofblue HanpsikeHus Ha 3aTsope
(Vsg>Vg). Mpu 9TOM ymeHbLUEHUE KOHLEHTPaLUKN bIpOK MPOUCXOAUT TONbKO Ha yyacTke nonynposogHuka (X), Ha
koTopom (Vx<Vg). B aToM criyyae cuna Toka pacCuuTbiBaeTCs MO YPaBHEHUIO:

Lo = G Vg — = 7
sd — sd w ()

MpenmyliecTBO 3TOM MOOENW MO CPaBHEHWIO C NpeabigylwumMu COCTOMT B TOM, YTO OHa [JaéTt
KONMMYeCTBEHHOE COBMafeHne pPacyETHbIX W IKCNEepUMEHTAanbHbIX OaHHbIX. YPaBHEHWs, MOMyYeHHble Ha OCHOBE
AaHHON MOAenu, OTNM4YalTCs MPOCTOTOM WM MO COAEPKAHUKD MNEPEMEHHbIX aHarormyHbl NPUBEAEHHOMY paHee
ypaBHeHuto (1) ans TpaHanctopoB Tvna MOSFET. oatomy oHu Hapsgy € (1) npuMeHsTca Ans npoBefeHus
CPaBHUTEIbHbIX UHXEHEPHbLIX PACYETOB.

Kpome ykazaHHbIX |-V XxapakTepucTuk, npeanoxeHHas aBTOopamMu MaTtemMaTuyeckasi MoAenb Takke aana
BO3MOXHOCTb BbIBECTU YpaBHeEHWE Ansi pacdéTa nepexoaHbix npoueccos B OECT, onpenenstowmx AnMTenbHOCTb
BpemeHu, TpebyeMoro Ans OOCTMXKEHUS HOBOTO CTaLMOHAPHOTO COCTOSIHWS TOKa MOCINE U3MEHEHUS HAanpshKeHUs Ha
3aTBope. JTO BpPeMs 3aBUCUT OT BENWYMHbBI NOABWXHOCTW AbIPOK B NonynpoBofHuke. COOTBETCTBEHHO, CO3aaHHast
MoAenb Mo3BonuWna aBTopaM W3BMEKaTb W3 3JKCNEepUMEHTarnbHbIX [AaHHbIX U3NKO-XMMUYECKME napameTpbl
maTepuanos, obpasylowmx TpaH3ncTop. [JocTOBEPHOCTL MOAENU NOATBEPXKAAETCHA B NOcneayowmx paboTtax gpyrmx
aBTopos [18,19].

[5[,=G[1—

BbIBObI

PaspaboTaHHble K HacTOsLEeMY BpeMEHM CTPYKTYpHblE MOAENM TPaH3UCTOPOB pasnuyarTcs Mo CBOWMM
COCTaBMALWMM B 3aBUCUMOCTN OT TpeboBaHWi K pyHKUMOHanbHbIM xapaktepuctukam OECT, onpegensembix nx
NPUMEHSEMOCTBHO.

Mogenw, oTnuyanLmuecss yMEHbLUEHHOW MOBEPXHOCTbIO 3aTBOpa MO OTHOLUEHUIO MOBEPXHOCTU KaHana
[9,10], obnagatoT ynyylweHHbIMMA NOKa3aTeNs MU OTHOLLEHWS] CUrHana K LyMy, YTO MO3BOMNSET MCMONb30BaTh UX B
TpaH3UcTopax, NPUMEHsIEMbIX 4115 CO34aHNS BbICOKOYYBCTBUTENbHBIX CEHCOPOB.

Mopenwu, copepxaline OOMONMHUTENBHBIA yrnepoaHbii crnoi [12] obnagatoT CMMMETPUYHOCTLIO BPEMEHM
nepeknioYeHns, 4to nossonset npumeHsstb OECT B kayecTBe MOJSHOLEHHbIX 3NIEMEHTOB MHTErparnbHbIX CXEM U
MaTPUYHbIX QUCNIIEEB.

lMpeanoxeHHble MaTemMaTM4eckme MOAenu, CTaBAT CBOEN Lenbld  TeopeTUyYeckoe  BblYMCreHue
(PYHKUMOHAmMNbHBIX XapakTEPUCTMK Ha OCHOBaHWM W3BECTHbIX (PU3NKO-XMMUYECKNX MapaMeTpoB OpraHu4ecknx
NnonynpoBOAHUKOB W 3MNEKTPONUTOB, BXOAAWMX B CTpykTypbl OECT. lNonyyeHHble nmpu 3aTomM ypaBHeHus [15,16]
Nno3BOnsAT 06 bACHUTL 0COGEHHOCTM MexaHn3Ma paboTbl nccnegyemMbix TPaH3NCTOPOB.

YpaBHeHUs1, NpeasoXeHHble B cTaTee [17], N03BONSIOT HAanbonee TOYHO U MPOCTO, MO CPABHEHWIO C APYTMMU
MaTeMaTUYECKUMWU MOZENAMU, NPOU3BOAUTL pacyETbl CTOKO-3aTBOPHBLIX M MEPEXOAHbIX XapaKTepUCTUK Ha OCHOBE
OrpaHNYEHHOro KOJNIMYECTBA MEKTPUYECKUX NapaMeTPOB, NOJyYEHHbIX B NpeaBapuUTeNbHbIX SKCNepUMeEHTax.
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PE3IOME

OnucaHbl TpeboBaHWsi K MaTeEMaTU4EeCKOM MOAENW OUEHKM napamMeTpoB WCMOMHAEMOro koaa Ans
ynpasneHus npoueccom ontuMmmsauun. PaspabotaHa mogens oueHkn notTpebneHms pecypcoB Be6-NpunoxeHmem.

KnroueBble cnoBa: Beb6-npunoxeHne, owmbka oLeHKn, Ka4ecTBO Moaenu, notpebneHve pecypcos.

PE3IOME

OnncaHo BUMOrM OO MaTeMaTW4HOI MoAeni OLUiHKA napameTpiB BUKOHYBaHOTO Kody ANs YnpasniHHA
npouecom onTumisadii. Po3pobneHo mogenb OuiHKM CMOXMBaHHS pecypciB Be6-A0aaTKOM.

KntouyoBi cnoBa: Be6-404aToK, NOMUIKa OLHKK, SKICTb MOAENI, CNOXUBAHHA PECYPCIB.

ABSTRACT

Describes the requirements for estimating the parameters of a mathematical model of the executable code
for the process control optimization. A model for resource use web application.

Keywords: web application, error evaluation, quality of the model, the consumption of resources.

NMOCTAHOBKA MNPOBJIEMbI

OOHO M3 OCHOBHbIX O0WMX TpeboBaHUM K Moaenu — «PyHKUMOHaNbHOCTbY. o (OyHKUMOHANBHOCTLIO
aBTOp noApasymMeBaeT MPUrogHOCTb MOAENnU Ansd AOCTMXKEHWUS MOCTaBneHHOM uenu. B koHTekcTe gaHHow paboThbl
MoZenb yHKUMOHanbHa, ecrnvm oOHa obecneuynBaeT afekBaTHYW UAEHTUMKALNIO TeKylwero COCTOSIHUS
MOLEnMpyemMoro o6bekTa 1 OTpaxkaeT QUHAMUKKY ero pa3BuUTUS.

O4yeBnAHO, 4YTO YHKLUMOHANBHOCTL MOLENW HE SBMSETCA €OUHCTBEHHLIM KPUTEPUEM e€e KayecTsa.
MokasaTensamu kayecTBa MoAeNN SBNSAOTCSA Takke NMMO60 co6CTBEHHO BEPOATHOCTb OLINOKM OLEHKK, MO0 CBSA3aHHbIe
C Heln HekoTopble PYHKUMM NoTepb. Npy 3TOM pasnuyaroT YCINOBHYH BEPOATHOCTb OLUMGOYHON OLIEHKM, OXUOAEMYHO
OWKnBKY anroputMa OLUEHKM Ha BblbOpKe 3adaHHOro obbema, U  acMMNTOTMYECKYD OXWUAAEeMyl OLUMOKY
knaccudukaumn. yHKLMN NOTepb Takke pa3gensoT Ha PYHKUUIO CpeaHNX notepb, PYHKLUI0 oXnaaembix NoTepb 1
SMMNNPUYECKYO DYHKLIMIO CpeaHNX NOoTepb.

HeobxogMmo OTMETWUTb, 4YTO CamO MOHATME «OolWMnbKa OUeHKuy» npeanonaraeT, 4YTO CyllecTByeT
HEe3aBUCUMBIV OT anropMTMa pacno3HaBaHUs cnocob, NO3BONSOWNIA AOCTOBEPHO AaTh oueHKy obbekTa. OBbI4HO (HO
He Bcerga) cuuMTaeTcs, YTO TakMM Cnocobom SBRsieTCA 3KchnepTHasi oueHka. Ha 3Tton ocHoBe MoxeT ObiTb
copMynmpoBaH COOTBETCTBYIOLUMIA KPUTEPUIA KayecTBa anropyTMOB pacrno3HaBaHWsi, KOTOPbIA MOXHO Obino Obl
Ha3BaTb «CTeneHb COOTBETCTBUSI AKCMEPTHLIM OLiEHKaM», UM Goriee NPOCTPaHHO: «O4EBMAHOCTb U eCTECTBEHHOCTb
pes3ynbLTaToB aBTOMAaTM3MPOBAHHOW Knaccudukaummn ans yenoBeka-cneumanuctay. [eno B ToM, YTo, K CoXarneHuto,
CINULLKOM 4acTo pesyrbTaTbl aBTOMATU3MPOBAHHOM Knaccudukaumm Nnoxo UHTEPNpeTUpYTCs, T.€., NpoLle roBops,
MaronoOHATHbI UM COBCEM HEMOHATHBI MOAAM, HECMOTPSA Ha TO, YTO NPU STOM OHU ABMAIOTCH MPABUMbHBIMU C TOYKU
3peHns onpeaeneHHbIX opManbHbIX KpUTEPUEB.

N3NOXEHME OCHOBHOIO MATEPUAIIA NICCNEOOBAHUA

AnropuTMbl pacno3HaBaHWUs UMEKT CBOU «06nacTM KOMMNETEHTHOCTU», T.e. 3h(EKTUBHOCTbL UX paboTbl B
Oonbluen WnM MeHbLUE CTEMEHWM 3aBUCUT OT CTATUCTUYECKMX XapaKTEPUCTUK BXOAHbIX AaHHbIX (obyyatollen
BbIOOPKM), 1 OT TOrO, YTO anpPUOPHO M3BECTHO 06 3TUX CTaTUCTUYECKUX XapaKTEPUCTMKAX.

MpakTnyeckn BO BCeX criyyasax npeobaBnaiTca 6onee wunm meHee xecTkve TpeboBaHWs U KO BPEMEHU
pelweHus 3agaun. B psge crnydaeB GbicTpogenicTBre anroputMa MrpaeT OYeHb CyLLLECTBEHHYIO, ECINN HE peLuatoLLyio
posb: HanpMMep, B KOMMEPYECKUX BED-NPUNOXeHUsaX. Bo BCskoM crnyvae, ¢ nparMaTU4ecKom TOYKM 3pEHUST MOXHO
cunTaTh, YTO €Cnv Ha pearnbHblX AaHHbIX, KOTOpble Heobxoaumo obpaboTaTb, anropuTM paboTaeT Henpuemrnemo
[Onro, TO MOXHO cAenaTtb BbIBOA O TOM, YTO OH MPOCTO MpakTUyeckn He paboTaeT.

BpeMsi pelueHust 3agaum (Npy BCEX NMPOYMX PaBHbIX YCMOBUSIX) ONPEAENSETCS He TOMNbKO BbIYUCIIUTENBHOM
9P heKTMBHOCTbLIO anropuTMa, HO U MOLLHOCTBHO BbIMUCTIUTENBHON CUCTEMBbI.

CnenywolwmM KpUTeprMem KayecTBa MOLENU SABMSETCHA €€ «JI0rMyeckasi CrOXHOCTbY. YacTto anroputmel C
©ornee BbICOKOM LOCTOBEPHOCTLIO pacno3HaBaHWs ABMASKOTCA U 6ornee CroXHbIMM.

Hanpumep, Takue pasBUTblE M KA4YeCTBEHHbIE C TOYKM 3PEHMST BbICOKOW OOCTOBEPHOCTM pPacrno3HaBaHMWs
MEeTOAbl, KaK KOMMMEKCHbIE METOAbI: «anropuTMbl BblYMCeHUs oueHoK» (ABQO) 1M «KONMEeKTUBbI peLlakLmx npaBuny
(KPIM) [1, 2] vMelT O4YeHb BbICOKYKD CnoxHocTb. OTcioga criegyeT BbiCOKasi CIOXHOCTb WX MPOrpaMmHON
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peanusauuu, a Takke HM3Koe BbICTPOAENCTBUE, CIIOXKHOCTb MHTEpMpeTaLmmn pesynbTaTos nx paboTsl.

KocBeHHbIM KpuUTEpMeMm KavecTBa Pacro3HaloLlero anroputmMa SBNSeTCs  «HanMume KOMMEpPYeCKoM
nporpamMMHoON peanu3aunmy», a Takke NonynsapHOCTb y NOMb30BaTenen COOTBETCTBYOLLEN NPOrPaMMHON CUCTEMBI.

EcTecTBEHHO, YNOMSIHYTbIMW BbilLe KPUTEPUAMW KavecTBa anropuTMOB pPacrno3HaBaHWS WX NnepeyveHb He
orpaHnymMBaeTcs. Y4nTbiBas 310, aBTOp NpeanaraeT BBECTU NOHATUE «MHTErparnbHbIi KpUTEPU KavyecTsa anroputma
oueHku». B npeasapuTenbHOM nnaHe Ans KONMYECTBEHHOW OLEHKU WHTErpanbHOro KpUTepus MOXHO NpeasiokuTb
MeTOA CBEAEHUS MHOrOKpUTEepuanbHOM 3adadu K OJHOKpUTepuarnbHOW, ogHako Gonee nogpobHoe paccMoTpeHue
3TUX BONPOCOB BbIXOAWT 3a paMKu AaHHON paboThbl.

Mo-BManMoMy, naeanbHbIM, C TOYKM 3PEHWNS NPeOfIOKEHHbIX BbIlle KPUTEPUEB KayecTBa, MOXHO cuuTaTtb
6e30WNB0oYHBINA, ObICTPOAEWCTBYIOWMIA M NPOCTON anropuTM pacrno3HaBaHus, AAlOWWMA UHTYUTUBHO-MOHATHbIE
crneumanucTam pesynbTarhbl.

MpumeHATCA TPU OCHOBHLIX 3JKCNEPUMMEHTanbHbIX MeToAda OueHKM Haunbonee pacrnpoCcTpaHEHHOro
KpuTepus KayecTsa pacrnosHatoLmx anroputMoB, BEPOATHOCTM JOCTOBEPHOrO pacno3HaBaHus:

- BblOOpKa UCMOb3yeTCs OAHOBPEMEHHO Kak obyyatoLas 1 KOHTPOnbHas;

- BblbOpKa pa3brBaeTcsA Ha ABE YaCTN — OBOY4aIOLLYIO Y KOHTPOSbHYIO;

- n3 Bcew BbIGOPKM cryyariHbiM 06pa3oM M3BrekaeTcs oAuMH OOBLEKT, a MO OCTaBLUMMCH CUHTE3MpyeTcs
pellaloliee nNpaBuno U NPOM3BOAMTCHA pacrnosHaBaHWe W3BMEYEHHOro obbekTa, 3Ta npouedypa nosTopsieTcs
3aJaHHOe 4Mcno pas (Hanpumep, 4o NonHoro nepebopa).

MepBbIi cnocob faeT 3aBbILLEHHYI0 OLIEHKY Ka4eCcTBa OLEHKN MO CPaBHEHWIO C TOW >Xe OLIEHKOW KayecTsa no
He3aBMCUMbIM OT 0by4yeHus AaHHbIM. BTopoi cnocob siBnseTca camblM MPOCTbIM U ybeauTenbHbIM. VM LIMPOKO
Monb3yTCs, eCnn 3KCNepUMeHTanbHbIX AaHHbIX AOCTATOYHO. B TO e Bpems TpeTuii cnocob, HasbiBaeMblvi Takke
MEeTOAOM CKONb3SALLEro 3K3ameHa, ABnseTca Havbonee npeanoyvTUTENbHbIM, TaK Kak AaeT MEeHbLUY OUCMepcuto
OLEHKM BEPOATHOCTM ownbkn. OgHaKo 3TOT METOA ABMSETCA U CaMblM TPYAOEMKUM, Tak kak TpebyeT MHOrokpaTHOro
NOCTPOEHNS NpaBuria pacro3HaBaHus.

Arpervpys pesynbTaTbl CTaTUCTUYECKUX AaHHBIX, MOXHO WCKIMIOYUTL M3 HUX PYHKUMOHAarbHbIE KOMMOHEHTHI
aapa Beb-NpunoxeHns, onvpasch Ha TOYKY BbI30Ba (DYHKLMK 1 NyTW UCNOnHsaemoro channa.

Takum 06pa3oM, Ha OCHOBE BbILEN3NOXEHHONO, MOXHO COpPMynMpoBaTb Ccreaylolime OCHOBHble
TpeboBaHUs K MOAENSIM OPUEHTUPOBAHHBLIM Ha NPUMEHEHNE B MHPPACTPYKTYpe XOCTUHr-NpoBangepa:

Mogenb gomkHa obecneunsarts:

- naeHTUMUKaLMIO  XapakTepucTuK uccrieqyemoro obbekta MO  ero  BbIXOAHBIM — nNapameTtpam  (npu
He3aBMCUMMOCTV BpeMeHn naeHTndmkaumm ot obbema obyyatoLert BbIOOpKM);

- BbIpaboTKy adhPEKTUBHBIX YyNPaBRAOLWNX BO3AENCTBUIA HA CMOXHBIA OOBLEKT yNpaBneHus;

- HakonneHve nHdopmauun o6 obbekTe ynpasneHns 1 NoBbIEHWE CTeneHW aaeKBaTHOCTM MOAEenu, B TOM
yucrne B CryYyae MW3MEHeHVUs XapakTepa B3aMMOCBSI3e MeXay BXOAHbIMW U BbIXOAHBIMWM MapameTpamu
(apanTuBHOCTB);

—  onpepeneHue LeHHOCTU bakTopoB ANnsA AeTepmuHaumm coctosiHuin COY 1 KOHTPONMpYyeMoe CHUXKeHue
pa3mMepHOCTM MOAENM NPY 3a4aHHbIX FPaHNYHbIX YCIOBUAX, B TOM YMCe N30bITOYHOCTH.

Kpome Toro, mogenb AomkHa 6bITe MaTemMaTnyeckv Npo3payvyHon (4OCTaToO4YHO MPOCTON) U TEXHOMOTMYHON B
nporpamMMHoON peanu3auuu.

PaspaboTka moaenu oueHKM NoTpebneHns pecypcoB BeO-NpunoxeHmem.

Mockomnbky uUeHa pecypca cepBepa He SABMSETCA KpuTepuem B OueHke notpebneHuns pecypcoB Beb-
NpUIoXeHneMm And TapuHbIX NNaHOB C (PUMKCMPOBAHHOW MNAaTow, npu oueHke paboTbl BEG-MpUNoXeHus cTouTt
onepvpoBaTh MULLb JONYCTUMbBIMW OrpaHUYEHNaMN Ha TapudHoM nnaHe. MNoTpebneHne pecypcoB cepBepa BnuseT
Ha MpoM3BOAMTENbHOCTE CepBepa, M MpeBblllEHUe [OMNyCTUMbIX HOpM Beb-npunoxeHnem MoxeT cos3gatb
ANCKOMOPT APYrUM KIMeHTam XOCTUHr-NpoBaiaepa Ha cepBepe, BbiPaXeHHbIN B CHUXEHUN CKOpoCTM paboTbl Be6-
NPUNOXeHNA Wnn BbI3BaTb Mpobnembl paboTbl cepBepa B uenoMm. Credys v3 3TOro onpegenuM BeCcOBOK
ko3 pmumMeHT ona napameTpoB NOTpebneHus pecypcoB Ha TapudHbIX nNnaHax ¢ ukcMpoBaHHOM nnaton kak 0,2
ANns NaTn napameTpos (ucnonb3oBaHve CPU, ncnonbsosaHne onepatusHon namstn, MySQL Tpadwmk, Beb-Tpaduk,
Harpyska Ha dannosyto cuctemy). [Ins TapudHbIX NNaHOB C MraTon 3a MCNOMb30BaHHbIE annapaTtHble pecypchbl
cepBepa, PYKOBOACTBYSACb akTyarbHbIMW Ha MOMEHT HanucaHus paboTbl LeHamy Ha WUCMonb3yemble pecypcbl

p

= 7
Z Pk
(npynoxexue 1, Tabnuua 2), MOXHO ONpeaennuTb BECOBbIE KOI(MULIMEHTbI KAXA0ro 13 NapameTpoB Kak: k=1 .
[nsi naum oueHkn noTpebneHus pecypcoB BeO-NpunoxeHnemM, Heobxoaumo paccMmaTpuBaTh NOTpebneHe pecypcos
Bcex YHKLUMOHAmbHbIX 3NeMeHToB BeO-npunoxeHus (arpernpoBaHHbIX B Moaynm).

Ldy, = f{L-qCpﬁL-’;l.‘rfn?nﬁL-qEQ."..Smnd:L—qﬂ-’@bSmnd:L-’qm}: rae n

PYHKUMOHANbHbI 3NIEMEHT.

B Bonpoce dopmMumpoBaHust koadumumeHTa notpebneHus pecypcoB  YHKLMOHANbHLIM  311EMEHTOM
0o6sa3aTenbHO (hrKCcuMpoBaTh aHOMarbHbIE 3HAYEHWs!, T.K. AaXe OAHOPA30BOE MOSIBNIEHWS aHOMAasIbHbIX 3HAYEHU B
Harpyske MOXEeT CTaTb MPUYMHON OTKasa BCEro MpUITOXEHWs WM e Bbi3BaTb cOoM Ha cepsepe. [MapameTtp

n

— paccmaTpuBaeMbiit
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DVKCHPYIOLLMI aHOManbHbIE 3Ha4YeHWs B NoTpebneHnn pecypcoB Modynem MpeanaraeTcs paccmatpuBaTth Kak:
X X
c f rae, X — KOMMYeCTBO aHOManbHbIX MNokasaTenen npu otpabotke; f — konmyecTBo
onepaTopoB; «C» — KOMMYECTBO BbI30BOB (PYHKLUMOHANBHOMO 3femMeHTa. YpPOBEHb aHOMAarbHOro 3HavyeHusi
onpegenseTcs SKCMepTHbIM MYTEM W MHAMBUAYaneH ANns XOCTUHr-nposangepa (M3-3a annapaTtHbIX KOHdurypauui
cepsepoB). CToNT yunTbiBaTb, YTO KOMMYECTBO BbIZOBOB (DYHKUMW B BEO-NPUNOXEHUM Yy4MTbIBAETCA 3a Mepuos
oTpaboTkn BeG-npunoxenns. MNapameTp «KONMYECTBO BbI3OBOB (DYHKLMM» PACCHUTLIBAETCA 3a BPEMS BbIMOMHEHUN
3aJauv nocTtaBneHHon Beb-npunoxenunio (npegoctasnexHne nHpopmaummn, obpaboTka nHpopmaummn 1 T.4. ).
AKKYMyNupys CcTaTUCTUYECKY0 MHpopmaumnio o pabote BeG-MPUNOXEHUs, U BCEX ero (PyHKLMOHAanNbHbIX
3MNEeMEeHTOB, NpeAaraeTcs paccunTbiBaTbh KOIMMULMEHT NOTPebneHns pecypcoB MYyHKLMOHAMNbHLIM 3rIEMEHTOM Ans
KaXx4oro 13 annapartHbix pecypcoB. Hapsay ¢ AaHHbIM 0 noTpebnsaeMbix pecypcax pukeupyeTcs cpegHee 3HaveHve,
W pasHuLa nokasaTenen oT cpedHero 3HavYeHus ¢ ykasaHnem 3Haka oTkrnoHeHus. C6op cTaTUCTUKKM OCyLLecTBRAeTCs
ANA KaXkOoro nokasaTens M Kaxgoro (yHKUmoHanbHoro anemeHTa. OTKMOHeHWe OT cpeaHero npeanaraetcs
npeacTaBnsATe B MPOLEHTOM COOTHOLUEHUW, C YY4ETOM 3Haka. lpoueHTa OTKIMOHEHWS CYMMMPYIOTCH MO Kawaomy

s
L”f’m omaly =

beHKLI,VIOHaJ'IbHOMy ANeMeHTy C CcOxXpaHeHueM 3HaKa (Bbl‘-IVICJ'IﬂeTCﬂ cymma). Ora CymMMa [OenmTcAa Ha «C » (
KOm4yeCcTBO BbI3OBOB WUcCcCneagyemoro (*)yHKLI,VIOHaﬂbHOFO snemeHTa), NTOroBoe 3Ha4deHue wu 6y,qu ABNATbLCA

M, — P
i 4 L
R;=100—"— p
penTUHroMm noTpebneHns annapaTHOro pecypca (yHKUMOHamNbHbIM 31IEMEHTOM: Mg roe “t i —
14
OTKIIOHEHWe BenuWYMHbl MokasaTenss noTpebreHus pecypcoB OT CpeaHero. Mg - cpedHee. Fi — Benuuuna
C
1
R=- ZR:-

KOHKPETHOro nokasatens noTpebneHus pecypcos. ¢ rae R — pentuHr notpebneHuns annapaTHOro

pecypca PyHKLUMOHaNbHbIM 31EMEHTOM.

Takum obpasom, KoaddPrUneHT NoTpebneHnsa pecypcoB MYHKLMOHANbLHOIO anemeHTa ( LA, ) ANS Kaxagoro
M3 napameTpoB MOXHO NpeAcTaBuTb cregylowmnMm obpasom ‘r“"l"f.‘-w = G"“L":‘HHD-‘ML‘:-' +06R roae N —
HOpMaTWB AN15 annapaTHOro pecypca onpeAenéHHbIN aKcnepTHBIM NyTéM, L — nokasaTtenb Harpysku Ha annapaTHbIv
pecypc LAy = kyLAcpy + kzLApem + kalAsgrarand + kalAwepsrana + KsLArg
BECOBON KO3DULIMEHT NnapameTpa.

KoadhdhmumeHT notpebnermsa pecypcos mogynem Drupal, ctont paccmatpusaTth kak CyMMy KOahduLMeHTOB
¥ LA
i=1-n

rne k -

A =

BCEX (PYHKLMOHANbHbIX ANIEMEHTOB MOAYyNs:: T ,
rae m — paccmatpuBaeMblii MOgYIb BEO-NPUNOXEHWS.
Takum obpasom, koacbduumeHT notpebneHne pecypcoB BeG-MPUNOXEHWEM MOXHO NpPeacTaBuTb B BuAe

Lh:@

CyMMbl KO3hULMEHTOB NOTpebneHns pecypcoB MoAyNsaMu BE6-NpUnoxeHns: m

Bbi6op MeTOAa OLEHKN HafeXHOCTU paboThbl Be6-NpunoxeHus.

Teopusi HAAEXHOCTU KaK Hayka nornyyuna pasBuTUe NMPUMEHUTENBHO K CMOXHBIM TEXHUYECKMM CUCTEMaM.
HeobxoouMoCTb M NONE3HOCTb KOHTPONS TEXHUYECKMX KOMMOHEHT CUCTEM U CUCTEM B LIENIOM C LIEMb MPOBEPKU
COOTBETCTBUSA NX TEKYLLMX XapaKkTEPUCTMK 3a4aHHbIM JOKa3aHbl NPakTMKON. B 3TOM nnaHe BbIMOMHEHO 3HAaYNTENBHOE
Konm4ecTBo paboT MO HaAEXHOCTU MPUMEHMUTENBHO K TEXHUYECKMM cucTemam, pa3paboTaHO MHOXECTBO MoAenen
obecneveHnss pasymMHbIMM METOAAMU HAAEXKHOCTU CIIOXHBIX CUCTEM U UX TEXHUYECKON rOTOBHOCTM [3].

Cenvac cyLecTByeT HECKOMbKO ONpeaerieHnn kKayecTBa, KOTopble B LIefTOM COBMECTMMbI APYr C APYrOM.

OnpeaeneHue I1SO: KauecTBo - 3TO MOMHOTa CBOMCTB W XapaKTepWUCTUK NPOAYKTa, npouecca unu ycnyru,
KoTopble obecneynBatoT CnocoOBHOCTb YAOBNETBOPSTE 3asBMEHHBIM MU NoApa3yMeBaeMbIM NOTPeBGHOCTAM.

Onpepnenenne IEEE: KayectBo nporpaMmHOro obecnevyeHusi — 3To CTeneHb, B KOTOPOM OHO obGnagaet
Tpebyemon kombuHaLUmen CBOMCTB.

OpHon 13 uenen gaHHOW paboTbl ABnAeTcA pas3paboTka MpPorpamMMHO—anropuTMUYECKUX CpeacTB Ans
NpoOBeAEHNS OLEHKN HaaeXHOCTU paboTbl BeG-MPUMOXEHUI Ha OCHOBE MOCTPOEHUS MOAENU HaOeXHOCTH,
Nno3BOMsAOLElN NMPOBOAWNTL pacyeT XapakTepUCTUK HaAEXHOCTW Beb-npunoxXeHun (Takux kKak, Bpems HapaboTku go
OTKa3a, KO3PULNEHT rOTOBHOCTM, BEPOATHOCTb OTKa3a) U Ha OCHOBE 3TOW MOAENW MPOrHO3MpOoBaTb M3MEHEHWe
9TUX XapakTepucTMKk BO BpemMeHu. B KayecTBe TeOpeTMYeCcKOoW OCHOBbI WCMOMb30BaHbl: TEOPUA MacCOBOro
obcnyxuBaHusa, metoabl pa3paboTkM NporpaMMHOro obecneveHus, MexayHapoaHble U 0TeYEeCTBEHHbIE CTaHAapThl
no nporpammHomMy obecnedeHnto. OCHOBHbIE KpUTEPUU GbinnM chOpMynMpoBaHbl B TEOPUM HaJEXHOCTU. B kavecTBe
WH(OPMAaLMOHHBIX UCTOYHMKOB B paboTe MCNonb30oBanuCh HayyHble AaHHble M CBEAEHWSI U3 KHUF, >KypHanbHbIX
cTaTel, a Takke MexXayHapodHble U OTeYeCTBEHHble CTaH4apTbl Mo pa3paboTke M MPUMEHEHMIO NPOrPaMMHOrO
obGecneveHuns, pesynbTaTbl COOCTBEHHBIX PACYETOB M NPOBEAEHHbIX IKCMEPUMEHTOB.

TexHn4yeckun pecypc — HapaboTka obObekTa OT Havana ero aKcnnyataumMm OO OOCTMXKEHUS MpeaerbHOro
COCTOSIHUS.
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MHTEHCMBHOCTL OTKa30B — YCIOBHas MNOTHOCTb BEPOSATHOCTM OTKasa HeBOCCTaHaBMMBaeMOro obbekTa,
onpegensiemas Ans paccMaTpyBaemMoro MOMeHTa BpeMeHM Npu yCroBUK, YTO A0 STOr0 MOMEHTa OTKa3 He BO3HUK.

HapaboTtka — npogomkutensHocTb Unm obbem pabotbl obbekTa. O6bekT MoxeT pabotaTb HenpepbIBHO
unu ¢ nepepbiBamn. Bo BTOpoM cnyyae yuuTbiBaeTcs CymMmapHas HapaboTka. HapaboTka MOXeT u3MepsTbCs B
eQuHuLax BPeMeHW, Luknax, eduvHuuax BblipaboTkum u Ap. eduvHuuax. B npouecce akcnnyataumn pasnuyatot
CYTOYHYI0, MecsvHyto HapaboTky, HapaboTKy 40 NepBOro oTkasa, HapaboTKy Mexay oTkazamu, 3agaHHy HapaboTky
nT.A.

Be3oTkasHocTb — aTpubyT, KOTOpLIN onpedenseT cnocobHocTe MO dyHKUMoHMpoBaTe 6€3 OTKa30B (Kak
nporpamMmbl, Tak 1 060pyL0oBaHNS).

YcTonumMBOCTb K owumbkam — aTpubyT, KOTOPLIVA NOKa3biBaeT Ha cnoco6HOCTL MO BbINOAHATE PYHKLMM Npn
aHoMarbHbIX ycnosusix (cbov annapatypbl, OLWMOKM B AaHHLIX U MHTEepdencax, HapyLleHe B AeNCTBUAX onepaTtopa
n ap.).

BoccTaHaBnMBaeMocTb — aTpubyT, KOTOPbLIM NOKa3blBaeT Ha CNOCOBHOCTL NPOrpaMMbl K nepesanycky Ans
NMOBTOPHOIO BLINOMHEHWSA U BOCCTAHOBMEHWS AaHHbLIX MOCEe OTKa30B.

B KOHTeKCTe HaaeXHOCTU, CUCTeMOW NpeanaraeTcsa cunTaTb COBOKYMHOCTb MOACUCTEM UIN NeMeEHTOB BE6-
NpUNoXeHns, yHKLUMOHaNbHO O0O6bEAMHEHHbIX B COOTBETCTBUM C HEKOTOPbIM anroputMOM B3avMOAENCTBUSA Mpu
BbINOMHEHUW 3a4aHHON 3a4a4u B MpoLecce NPUMEHEHNS Mo Ha3HAYeHWIo.

JonylieHna Mogenu n ee MmateMaTu4ecKoe BbipaXeHue:
[MporpammHas cuctema PyHKUMOHMPYET B cpede, 6rnM3kon K peanbHbIM YCIOBUAM.
[MposBneHue owmnbok B AaHHOW MOAENW paccMaTpmMBaeTCH Kak HEOAHOPOAHbBIV NyacCOHOBCKMIA NpoLecc.
Bce nposiBneHHble OWNOBKM YyCTPaHS0TCS, NPy 3TOM HOBbIE AedeKTbl He BHOCHATCS.
BepoATHOCTL BbISIBNEHWs OWWOKN B €AMHWLY BpEMEHUM nNponopuuoHanbHa TeKylwemy KONM4YecTBy
NPOsiBNEHHbIX OLWNGOK.

5. Owwunbkn MoryT 6biTb B3aMMO3aBUCUMbI, T.€. HEKOTOPbIE U3 HUX He NPOSBASIOTCA A0 YCTPaHEeHUs OpYyrux
(NpVHUMN B3aUMHOW KOMMEHcauun oLmnbok).

BblpaxkeHne TekyLLero konuyecTsa oWNBOK MeeT BUA;:

PobhpE

1 - gl—Bst)
nt) = v————— -
L+ ype ™7
rae v — HavanbHoe konudectso gedpektos 10, g - CKOPOCTb HaxoXAeHust U ycTpaHeHust aedekrta; ' -
1—-7r
:o'-"(f}:— 0=+r=1 .
napameTp nepernba, r o, =" =1 3pecb r — vactota nepernbos, npeacrtaenswLwas cobow

OTHOLLEHMS OOHapYXeHHbIX AedeKTOB K 0OLLEMY MX KONUYECTBY.

MpenmywecTBa npepgnaraemonn mogenu. Kak n Bce S-obpasHble MoOeNW, OHa YYUTbLIBAET CKOPOCTb
HaxoXOeHUs U ucnpaeneHus owmnbkn nocne ee obHapyxeHus. OTnuuMe oT OpPYrMx MoAenen 3akn4vaetcst B 5-M
JONYLLEHNN: OHO FfacuT, YTo BO BPEMEHM UCMpaBIeHUs OOHMX OWNOOK NPOABMAIOTCA ApYrue, KOTopble paHbLue He
Obinn 3amMeTHbl. OTO O6CTOATENBCTBO BreyeT 3a cOoOOM BHE3amHoe, CKaykoobpasHoe yBenuyeHue KonuyecTBa
owWmnBOK Ha MraBHO Majalollen KpvMBOM KomuyecTBa owunbok BO BpemeHu. Mogenun He HyxHa WHdopmauus o
ctpyktype MNC.

HepocTtaTkn mopenu. Ha npaktvke gonyuieHme O He BHECEHUM HOBbIX OWMOOK He BbIMOMHNMO, B CBS3N C
YyeM 3TO JONyLleHWe SBNSAeTCH orpaHuyYeHneMm moaenu. [ns pacyeTtoB XapakTepUCTWMK HaOEeXHOCTUM MO AaHHOMW
MoAenu HeoOXoAMMbI credyloliMe BXOAHble [aHHble: BpPEeMeHHast cTaTUCTuMKa OLMOOK, MCXOOHOE KONUYecTBO
owmbok B MC, ckopoCTb HAXOXAEHMS U YCTPaHEHUS OLWMBOK, a Takke napameTp nepernba.

Mogenb npumeHMma pa3paboTymkaMm Ha CTaamsax TECTUPOBAHMSA U SKCMyaTaumm.

BbiBOAObI

AHanns paboT cMexHON TemMaTukm obycrnoBun Heob6xoanMMoCTb BBOAA TEPMMHA «MHAEKC HAOEXHOCTU» AN
OLEHKM kavecTBa paboTbl BeG-NpunoxeHuin. B naHHon paboTte nHaekc kavectBa — KO3aUUNEHT XapaKTepuayoLwuii
KayecTBO (PYHKLMOHANbLHOIO 3MeMeHTa BbIPaXEHHOrO B MoKa3aTensx OTHOLLEHWS cpefHeln HapaboTku obbekTa B
eQuHMLax BpPEeMEHM 3a HEKOTOpbIA Mepuop 3KCnnyatauumM K CyMMe CpedHMX 3Ha4YeHUn HapaboTku, C y4eToMm
Ko3ppmUMEHTa TEXHNYECKOTO UCMOSNb30BaHUS, MHTEHCUBHOCTM OTKa30B M pe3ynbTaToB MOAENMpoBaHus paboTsbl
TEXHMYECKOro pecypca C AanbHEeNLNM NPOrHO3MPOBaHUEM.
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OUTOTECT U PUTOTOKCUYHOCTb CUHTETUYECKOIO MOIOLLEIO
CPEACTBA

OcTtpoymoB Cepren AHapeeBud', JllomoyeHkoBa KceHunsa MropeBHa?
MIY um. M.B. JlomoHocoBa, AOKTOp B1ONorMyecknx Hayk, BeQyLmin Hay4Hbl COTPYAHWK (Poccml)1
MIY um. M.B. llomoHocoBa v yHnBepcuteT «[dyGHay», CTyAEHT, OUMMOMHUK (Poccml)2
e-mail: ar55@yandex.ru

ABSTRACT

A review of the studies of phytotoxicity of pollutants (ecotoxicants) that carried out by the S.A. Ostroumov
and his co-authors. A variety of phytotests based on using higher plants (including the measurements of the
elongation of plant seedlings were used. The list of the higher plant species included Sinapis alba, Fagopyrum
esculentum and other plant species. The list of the chemicals (pollutants, ecotoxicants) tested authors included both
organic and inorganic chemicals, namely, synthetic detergents, surfactants, pesticides, nanopatrticles. Recently, one
of the authors (S.A. Ostroumov) developed new methods for phytotesting using new plant species never used before.
In this paper, new facts of phytotoxicity of a synthetic detergent discovered and reported. The water solution of the
detergent Frosch (Werner & Mertz, Germany) at a concentration 0.25 mL/L (and higher concentrations) inhibited
elongation rate of seedlings of Lens culinaris.

Keywords: biotest, phytotest, toxicity, hazard assessment, bioassay, plant seedlings, Lens culinaris,
Fagopyrum esculentum, Sinapis alba.

PE3IOME

B cratbe coenaH 0630op mHoronetHux pabot rpynnel C.A.OcTpoymoBa no M3y4deHUo (PUTOTOKCMYHOCTU
9KOTOKCUKAHTOB. [pUMEHSANNCL HECKOMbKO (PUTOTECTOB, OCHOBAHHbLIX Ha WCMOMb30BaHWM BbICLUMX pacTeHun. B
YacCTHOCTM, UCNOMb30Bann N3MepeHns YANMHEHNS NPOPOCTKOB BbICLUMX pacTeHui. Micnonb3oBaHHbIE B OMbITax BUAbI
BbICIUMX pacTeHui Bknodanu Sinapis alba, Fagopyrum esculentum wu pgpyrve Buabl pacteHui. Crmcok
TECTMPOBAHHbIX aBTOPaMy XMMMWYECKUX BeLLeCcTB (MOMMITAHTOB, 3KOTOKCUKAHTOB) BKMOYAET WM OpraHu4eckue, u
HeopraHuyeckue BellecTBa, B TOM 4uMCMe CMHTETUYECKMe NOBEPXHOCTHO-akTMBHble BelyecTBa (IMAB), getepreHTsl,
nectuumabl U HaHoyacTuubl. HegasHo ognH m3 asTopoB (C.A.OcTpoymoB) paspaboTan HOBble BapuaHTbl METOAOB
(UTOTECTUPOBAHNS C MNPUMEHEHMEM paHee He WCMONb30BaHHbIX BMAOB BbICLUMX pacTeHun. B atom crtatbe
coobuaeTtca 06 akcnepMMeHTax, KOTopble BbIABUNN HOBblE (haKTbl O PUTOTOKCUYHOCTU CUHTETMYECKOro AeTepreHTa.
>Kngkoe motowee cpeacteo Frosch (Werner & Mertz, F'epmanus) B koHueHTpauuax 0,25 mn/n u Bbile noaaensano
CpeaHIoo CKOPOCTb YANMHEHUSI MPOPOCTKOB BbICLIEro pacteHns Lens culinaris

KniouyeBble cnoBa: 6uoTecT, UTOTECT, TOKCUYHOCTb, OLIEHKa OMacHOCTW, MPOPOCTKA pacTeHwui, Lens
culinaris, Fagopyrum esculentum, Sinapis alba.

PE3IOME

Y cratTi 3pobnennn ornag GaratopiyHoi npaui rpynm C.A. OcTpoymoBa 3 BMBYEHHSA (DITOTOKCUYHOCTI
€KOTOKCMKaHTiB. [ocnigHnkamy 6yno BUKOPUCTAHO Kifbka iTOTECTIB, L0 OCHOBaHi Ha BUKOPUCTaHHI BULLUX POCIVH.
3oKkpeMa, BUKOPUCTOBYBanv BMMIpU MOOOBXEHHSA NPOPOCTKIB BULLMX POCNWH. BukopuctaHi B gocnigax Buay BULLMX
pocnuH Bkntoyanu Sinapis alba, Fagopyrum esculentum Ta iHwi Buan pocnuH. Cnncok TecToBaHMX aBTopamu
XiMiYHUX pPEYOBMH (MOMIOTaHTIB, EKOTOKCUMKAHTIB) BKIMOYAE i OpraHiyHi, i HeopraHiyHi peyoBUHW, B TOMY 4uCri
CUMHTETUYHI NOBEPXHEBO-akTMBHI peyoBuHu (MAP), netepreHTn, nectMuman Ta HaHo4acTuHKW. HewlogaBHO oauH 3
aBtopiB (C.A. OcTtpoymoB) po3pobvB HOBi BapiaHTM MeTOAiB (hiTOTECTyBaHHSA i3 3aCTOCYBaHHAM paHille He
BMKOPUCTaHUX BUAIB BULLMX POCAMH. Y Ui CTaTTi NOBIAOMNAETLCHA NPO EKCNEPUMEHTU, SKi BUSIBUNM HOBI (hakTW npo
(ITOTOKCMYHICTb CUMHTETUYHOro petepreHty. Pigkmi mutoumn 3acidé Frosch (Werner & Mertz, HimeyuuHa) B
KOHLUeHTpauisx 0,25 mn/n i BuLe npurHiyyBano cepeHio LWBMAKICTb MOLOBXEHHS MPOPOCTKIB BULLOI POCNUHM Lens
culinaris

KnrouoBi cnoBa: 6ioTecT, iTOTECT, TOKCUYHICTb, OLiHKa HebGeanekun, NpPopocTkM pocnuH, Lens culinaris,
Fagopyrum esculentum, Sinapis alba.

NOCTAHOBKA NPOBJIEMbI

CyuliecTByeT oOWwmMpHasa nutepatypa no BONpocamM B3auMOLENCTBUIA PACTEHUN C TOKCUYHBIMK BeELLEeCTBaMu
[1-39]. BbipensieTca OBa BaXKHbIX HanpaBrieHWs UCCNeAoBaHWiA 3Tux B3aumogencTsuin. OQHO M3 HUX — BOMPOCHI
ynyyLleHunsl, ouunLLIeHns cpeabl Nog Bo3gencTasmMeM pacteHun ( putotexHonornn) (Hanpumep [1-27] ). Bropoe BaxHoe
HanpaBneHue — n3yyeHne TOKCUMYHbIX ApPEKTOB NPy BO3AENCTBUM XMMNYECKUX BELLECTB M 3arpa3HeHHON cpeabl Ha
pacTteHus, ulydyeHue uToToKCnYHOoCTU [28-39]. [aHHas cTtaTbs uanaraeT pesynbTaTbl paboT B pamkax BTOPOro
HanpaBneHus — N3y4eHns1 PUTOTOKCUYHOCTH.

Llenb paHHOM nybnuvkauum — caenatb KpaTkuid 0B30p HEKOTOpbIX pPe3ynbTaToB, MOMYYEHHbIX Mpu
UCMOMNb30BaHNM  BbLICUMX pacTeHui Ans  OueHKM UTOTOKCUYHOCTM BELECTB, a Takke TMpuMBECTU HOBble
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3KCMepVMeEHTanbHble AaHHble aBTOPOB. HoOBble 3KCMEPVMMEHTbI aBTOPOB Aokasanu Hanuyine OUTOKCUYHOCTM Yy
LUIMPOKO NPMMEHSAEMOro MOIOLLIEro CPeACTBa, KOTOpoe A0 Halmx paboT cuMTanoch 3KONormyeckn 6e3onacHbIM.

Mpobnembl 6uotecTupoBaHuAa. Cpean MHorux npobnem OGUOTECTUPOBAHUA XUMUYECKUX BeLLecTB W

06pasLoB 3arps3HeHHbIX cpef Bblaenvum ase: 1) CToMMoCTb NpoBeaeHus paboT; 2) BONpochbl GUOSTUKN.

TpaguMumoHHoe OWOTECTMpPOBaHWE W  UCCNefoBaHME TOKCMYHOCTM Ha  TEMMOKPOBHBIX  XUBOTHbIX
(MnekonuTaoLLMX, B TOM YMCME Ha MbIlax, KpbiCax U OPYr1x XUBOTHbIX) TpeOyeT ncnonb3oBaHne AecsATKOB U COTEH
nabopaTopHbIX XUBOTHbIX, YTO AernaeT uccnefoBaHne AOPOroCTOSALLMM.

Kpome TOro, 6onbLume npobrembl NOPOXAAET HEryMaHHbIN XapakTep TakMx UCCNefoBaHUA, YTO Bbi3biBaeT
060CHOBaHHbIe TPYAHOCTU, CBSA3AaHHbIE C BUOITUKON.

MoaTomy akTyaneH nouck M paspaboTka anbTepHaTMBHbIX MeTodoB 6OuoTecTtuposaHus (non-animal
methods).

AnbTepHaTUBHbIN noaxoa npu OGuoTtectupoBaHuu: dutotecT. [lpobnembl, BO3HMKaKOLWME MNpu

npoBeAeHUN TPaaMLMOHHOIO BMOTECTMPOBAHNS Ha TEMIOKPOBHbBIX XMBOTHBIX (MIEKOMUTAIOWNX — MblLUAX,

Kpbicax, 1 T.4.), CAeNanu akTyanbHbIM MOUCK anbTepHaTUBHbBIX BApUaHTOB METOAONOrMKN BMOTECTUPOBaHUS.

OpHvM 13 anbTepHaTUBHBIX MeToAoB (alternative methods) asnsetca dutotecT (phytotest), B Tom yncne ¢
MCMNonb30BaHWEM NPOPOCTKOB BbiCLMX pacTeHui (plant seedlings). CyliecTByeT HECKOMbKO pasfuyHbiX BapuaHToB
duToTECTa HA NPOPOCTKax. ATV BapuaHTbl Bbinv n3noxeHsl B nybnvkaumax psga astopos B Poccuiickon ®egepauum
n 3a pybexom (B.B. MiBaHoB, H.B. O6pyyeBa, W. Wang v ap.). JloctonHcTBa atoro Metoga: 1) 3KOHOMWUYHOCTb; 2)
OTHOCUTeNbHasa BbICTPOTa NonyyeHWs pesynbTaToBs; 3) hopMMpoBaHME MACcCMBOB KOMMYECTBEHHbBIX AaHHbIX (YMcen,
undp), yoobHbIx Ana ctaTtuctuyeckon obpaboTkun; 4) COBMECTUMOCTb C TpeboBaHMAMNU BUOITUKM, MOCKOMbLKY Mpu
TECTMPOBAHUWN HE UCMOSb3YHTCS XUBOTHbIE.

B rpynne poktopa 6uonoruuyeckmx Hayk C.A.OctpoymoBa (MIY) HakonneH onpeaeneHHbin onbIT
UCMOSb30BaHUS anbTepHaTMBHbIX METOAOB TECTUPOBaHUsSi BellecTB 6e3 WMCNoMb30BaHWs MIEKONUTaloWmMX B
KayecTBe TecT-006bEKTOB (non-animal testing, non-animal research). B paboTtax 3Tol rpynnbl WMPOKO MCMNOSb30Bancs
mMeTo4 PUTOTECTUPOBAHNS Ha BbICLLUMX pacTeHusix. Pe3ynbTaTtbl 3Ton paboTbl KPAaTKO OCBELLEHbI HUXKE.

N3NOXEHME OCHOBHOIO MATEPUAIIA NCCNEOOBAHUA

duToTECT MCNONbL30BanNca Ans TECTUPOBAHWUS MHOMMX XMMWYECKUX BeLecTB M 0OpasLoB MpUMpoaHON W
3arpssHeHHoW BoAdbl. OTOT TEeCT MCMNOMb3oBancs Takke Ans TecTUpoBaHWs apmakonormyeckn axkTUBHbIX
XUMUYECKNX BELLECTB M BeLLeCcTB, 00nagarolimMx UMTOCTAaTUHECKUM MMM LUTOTOKCUMYHBIM AencTBuem. [lpumepsl
ucnonb3oBaHusa utoTecTa cM. B nybnvkauusx [28-33].

KpaTkuit 0630op pa6oT aBTOpoB M coTpyaHukoB. OauH u3 aBtopoB (C.A.O.) npoBoaun vccrnenoBaHus
XUMUYECKNX BELLECTB M 00pasuLoB BOOHOW cpenbl C ucrnonb3oBaHveM cutotecta ¢ 1985 roga. OgHon M3 nepBbIX
nybnvkaumn beina ctatbs [28].

OpHVMM 13 NepBbIX TECT-00BbEKTOB, KOTOPbIA MCNOMb30Barncs B Hawwux pabortax, Obina ropuyvua Genas
(Sinapis alba L.). B nocnegHee BpemMsi Mbl BBENMM B Kpyr TeCT-OOBEKTOB paHee He MCMONb30BaHHble BuObl —
Hanpumep, Lens culinaris.

Mpu 063ope Hawmx paboT HeO6XOAMMO PacCMOTPETb, Kakne BUAbl PACTEHUA UCMONb30BaNNCh B KayecTse
duTOTECTA U KaKuNe BELLECTBa U BOAHbIE CPeAbl MPOBEPSANNCE HA TOKCUYHOCTb ((PUTOTOKCUYHOCTD).

Buabl BbiCWIMX pacTeHWW, WCNONb30OBaHHble B paboTax aBTOpPOB MO 6GUOTECTUPOBaHUIO
(douToTEeCTMPOBaAHUIO). B paboTax No hnToTECTUPOBAHMNIO UCTIONB30BaNM U BOAHbIE, U HA3EMHbIE PaCTEHWS.

Mpumepbl UCMONb30BaHHbLIX BWAOB BbICWIMX pacTeHUn AaHbl B Tabnuue 1. MNepBble CTpoku Tabnuubl
copepxaT MHhopmaLmio 0 BOOHBIX PaCTEHMAX, HA KOTOPbLIX NPOBOAUNN UTOTECTUPOBaHME [24-26].

Mocnepytowme cTpokn copepxat MHPOPMaLMi0 O HA3EMHbIX PACTEeHWs, CEMEHa W MPOPOCTKM KOTOPbIX
cnyxunu obbektamu cutotectupoBaHusa. Ocoboe mecTo 3aHMMmaeT puc nocesHon (Oryza sativa L.), kOTopbi Ha
onpeneneHHbIX CTagnsax OHTOreHes3a pacTeT Kak Norpy>XeHHoe B BOAY pacTeHve.

BelwlecTBa, KOoTOpblEe NOoABepranucb 6MOTECTUPOBAHUIO Ha BbICLWUIMX pacTeHusAX. [1pymMepbl BelecTs,
KoTopble noaeepranucb GuotectupoBaHuto (putoTecTmpoBaHuio) B pabotax rpynnsl C.A.OctpoymoBa (MI'Y), oaHbl B
Tabnuue 2.

TecTMpoBaHUIO Ha BbICLUMX BOAHbLIX M HA3eMHbIX NOABepranv psif UHAMBMAYalbHbIX BELLECTB U CMECEBbLIE
npenaparbl, KOTOpblE LUMPOKO WUCMONb3YTCA W 3aTem MnonagalT B BOAHYK cpedy. [pyMepbl TECTUPOBaHHbLIX Ha
pacTeHusX BELECTB NpuvBeaeHsbl B Tabnuue 2.

Mpumepbl HOBbIX paboT. PaboTbl aBTOPOB MO OUOTECTMPOBAHMIO HA pPacTEHMAX MPOOOMKAalTCA B
HacToswee BpeMs. B gaHHOM cTatbe NpyvBOAATCHA pe3ynbTaThbl NOCNEAHUX IKCMEPUMEHTOB MO PUTOTECTUPOBAHUIO
XMAOKOro MowLLero cpefctea (oeteprenta Frosch).

KpaTkuit 0630p HeKOTOpbIX HeJaBHUX uccnegoBaHUi. OnbiThl MO PUTOTECTUPOBAHWUID NPOBOAMIUCE B
Hawen rpynne B MIY wmenn M.B.JlomoHocoBa acnupaHtom E.A. ConomoHoBow (Hanpumep, [1-12] u ap.) wn
OVUNNOMHUKaMK, B TOM 4ucne cTyaeHTamu dunvana «Yrpewa» MexayHapooHoro YyHWBepcuTeTa MNpUpPOAbI,
obuwecTtBa 1 yenoseka «[ybHax.

2 ] GULUSTAN BLACK SEA SCIENTIFIC JOURNAL OF ACADEMIC RESEARCH
| S MULTIDISCIPLINARY JOURNAL




ISSN: 1987 - 6521, E — ISSN:

2346 — 7541, DOI: 10.15357

JUNE-JULY 2015 VOLUME 22 ISSUE 04

Biogeochemistry and Biotechnology

Tabnuua 1

Buabl BbiCLIMX pacTeHMin, UCMONb30BaHHbIe aBTOPaMMU B onbiTax No PUTOTECTMPOBaHUIO (MPUMEpbI)

JNlatnHckoe Ha3BaHue Pycckoe Ha3BaHue AHrnuickoe Ha3BaHue CcbInku (npumepsbl)
BUAOB pacTeHUn BUAOB pacTeHUmn BMAOB pacTeHUNn References (examples,
Latin name Russian name English name selected)
Elodea canadensis Onopes American waterweed, [24]
Canadian waterweed
Potamogeton crispus Paect kypyaBbin curled pondweed, curly- [25]
leaf pondweed
Fontinalis antipyretica ®PoHTUHanNuc, Mox Willow moss [26]
KntoyeBoun
Cucumis sativus orypey cucumber [28]
Sinapis alba ropunua benas white mustard [28]
Fagopyrum esculentum rpeyunxa buckwheat [34,37]
Oryza sativa Puc nocesHon rice [34, 37]
Vigna radiata MaLl mung beans [35, 36]
Lens culinaris YyeyeBuLa lentils [35, 36] u HoBblEe pe3ynbTaThl,
AaHHas cTaTbs

Tabnuua 2
BewecTBa, ucnonb3oBaHHbIe aBTOPaMu1 B ONbiTax No (hUTOTeCTUPOBaHUIO (NMpUMepbI)

Knacchbl BewecTB BelwecTtBa My6nukauun

AHvoHHble MNAB Hopeuuncynedat HaTpus [25]
Anionic surfactants Sodium dodecylsulfate

AHvoHHble NMAB Hopeuuncynedat HaTpus [28]
Anionic surfactants
HewuoHoreHHble NAB Tputon X-100 [34, 37]

Non-ionogenic surfactants Triton-X-100

KaTtnoHHbie MAB TeTtpageuuntpumetunammoHundpomma (TATMA) [34, 37]
Cationic surfactants Tetradecyltrimethylammonium bromide (TDTMA)

HeTepreHTbl (CMeceBble MopoLikoBoe MotLee cpeacTo (AncT-YHusepcarn) [26]
npenaparbl)
Detergents

[HeTepreHTbl (CMeceBble MopoLukoBble MoKLWMeE cpedcTBa (PasnunyHbie MapKm) [34-37]
npenaparbl)

HeTepreHTbl (CMeceBble XKungkoe morowee cpeactso Amway Dish Drops 24
npenaparbl)

HeTepreHTbl (CMeceBble XKugkoe motouee cpeacteo ®pow (detergent Frosch) HoBble pesynbTaThl,
npenaparbl) AaHHas cTaTbst
Mectuunabl OvnutpoopTokpeson (OQHOK) [29]

Pesticides Dinitro-ortho-cresol (DNOC)
HaHomaTtepuansl HaHo4acTuLbl OKCMAOB METarnmnoB [38]
Nanomaterials

Cpeaun paboT, NnpoBeAeHHbIX B NocnedHee Bpemsi, MOXHO YNOMSHYTb paboTbl, BbINOMHEHHbIE C y4acTUeM
acnupaHTta B.A.lNoknoHoBa, KoTopbit paboTtan B Hawel rpynne. 3Tn paboTbl OblNy BbIMOMHEHbI HA NPOPOCTKax
Bbicnx pacteHun Vigna radiata (L.) R.Wilczek n Lens culinaris Medik. B aTux nccnegoBaHusix TeCTUPOBaHUIO
nogsepranu psg CUHTETUYECKUX AeTEepreHToB (CMHTETUYECKMX MOILMX CPeAcTB, CTupanbHbIX nopolkos). Bce
UCMbITaHHbIE AeTepPreHTbl NPOABUNY OUTOTOKCUYHOCTD.

duToTeCT NO3BONUI MONYYUTb HOBYH MHAOPMAaLMIO O TOKCUYHOCTW HAHOYaCTuWL, OKCMA0B meTannos [38].

Ons pewenus npobnem 3arpsa3HeHUs NepCneKTUBHbI METOAbl M TEXHONOMMU Ha OCHOBE hnTopeMeamnaLumn.
®akTbl, NonesHble Ans pa3paboTkn HayvHow 6asbl onsg dwuTopemMenmauMm BOOHBIX CUCTEM, ObinMM MOMyYeHbl B

pabotax [1-27].

BbilweynomsHyTble paboTbl N0 PUTOTECTUPOBAHNIO BHECTN ONPeaENeHHbIN BKNa B METOANYECKUIA apceHarn
6uoTectnpoBaHus. Mpumepbl pe3ynbTaToB ApPYrMx uccrefoBaHun n paboT Mo COBEPLUEHCTBOBAHUIO OMOTECTOB
npvBeaeHbl B nybnuvkauusx [40-47].

HoBhbIi NnprMep 06Hapy>XeHUss TOKCUYHOCTU JeTepreHTa ¢ NoMoLLbi (UTOTECTa — NPOBEAEHHOE aBTOPaMM
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3TON CcTaTbM W3y4eHMe C MNomoLlblo BGuoTecTupoBaHusa xuakoro Motowlero cpegactea (PKMC) dpow (Frosch,
npoussoacTBo Hemeukon cdupmbl Werner & Mertz). [JeTepreHT 37O Mapku MO3MLMOHUPYETCA Ha PbIHKE Kak
akonoruyecku 6esonacHeln npenapaT 6bITOBON XUMUK.

KomnoHeHTbl, BXoAsLmMe B COCTaB uccnegyemoro getepreHra, Takobl: 15-30% HenoHoreHHble MAB, 5-15%
MbINo, <5% aHunoHHble [AB, dbepmeHTbl, apomaTuanpyoLme Aobasku, conb A6MOYHOM KUCNOThI.:

PekomeHpaumMm npousBoauTensa no MNPUMEHEHUIO AeTepreHTa: pekoMeHAyeTcs KoHueHTpauus 40 mn
cpenctea Ha 10 n Boabl.

MeTtoauka npoBegeHus onbiToB no d¢uToTecTMpoBaHuio aAetepreHta ®pow  (Frosch).
BuoTtecTtmposaHne NpoBOAUIIOCH HA OCHOBE M3MEpPEeHUst ANMWH NPOPOCTKOB pacTeHus Lens culinaris. Mpoeoaunace
paBHOMepHas yknagka cemsH Lens culinaris Ha dunbTpoBasnbHyl0 Bymary B KOHTPOSbHOM M UCMbLITYEMOWN Yallke
MeTpmn (Petri plates) agnametpom 10 cM, No AecAaTb CeMsAH B KaxAayro valiky. [lanee B KOHTpornbHble Yalwku etpu
Hanveanu no 20 mn oTcTosHHOM BodonposoAHon BoAbl (OBB, settled tap water). B Te yawku NeTpu, rae cemeHa n
nNpopocTku nogsepranuck BosaencTenio getepreHta (XKMC) Frosch nanueanm no 20 mn pacteopa geTepreHta co
crnegytowmmm koHueHTpaumamu: 0,25 mn/n, 0,5 mn/n, 2 mn/n, a Takke 4 mn/n.

OnbITbl NPOBOAUNMCH MpK TemnepaTtype BoaHon cpepl 23 £ 1 C.

N3mepeHns annHbl NpopocTKoB pacTeHus Lens culinaris nposoamnuck Yepes 94 yaca oT Hayana onbiTa.

Mpn 06paboTke pe3ynbLTAaTOB MCNOMb30BANCA MNOKa3aTenb «YCMOBHAsi CPEAHAs AfvMHa MNpPOPOCTKOBY,
NpeAanoXeHHbl, 060CHOBaHHLIN U anpobupoBaHHLIM B pabotax [34, 37, 48]. [OCTOMHCTBOM 3TOro nokasaTensi
ABNAETCA TO, YTO OH MHTErpupyet MHMOpPMaLMio O NpopacTaHum (BCXOXECTU) CeMSH U CKOPOCTU YANUHEHWS
(elongation rate) NnpopoCTKOB.

PesynbTathbl M ob6cyxaeHune. PesynbTaTbl HOBLIX ONbITOB N0 GuoTectuposaHuto aetepreHta (XKMC ®pou
[Frosch]) npeactaeneHbl Huxe B Tabnuuax 3 u 4. B tabnuue 3 ykasaHbl pesynbTaTbl U3MEPEHWUA U BbIYUCIIEHUSA
cpegHen AnviHbl NPOPOCTKOB MPW CPaBHUTENBHO HU3KMX KOHLEeHTpaumsax aetepreHta ®pow (0,25 n 0,5 mn/n).

Tabnuuya 3

BospencTtBue geteprerTta (XJKMC) ®pow [Frosch] (npu koHueHTpauusx 0,25 n 0,5 mn/n) Ha ANMHY NPOPOCTKOB
Lens culinaris (MHKyb6aumsa B TeueHune 94 4)

KoHueHTpauus YcnoBHasa cpegHAA CraHpgapTHas KonuyectBO cemsiH,
XXMC ®Ppouu, anuHa (arbitrary average owmbka (standard MCMOJIb30BaHHbIX B ONbITE NpU
mn/n length) npopocTkoB, MM error), Mm AaHHOM KoHUeHTpauuu XXMC
0 (koHTpOIBb) 9,8 1,42 30
0,25 4,8 0,87 30
0,5 3,7 0,50 30

M3 Tabnuubl 3 BUAHO, YTO Npy 06Eenx UCMbITAHHbLIX KOHLEHTPaLMAX NMENo MeCTO NoaaBreHue yasIMHeHus
npopocTKoB. MNogaBneHne yanuHeHns npnbnmnsmtensHo Ha 50% nponcxoanno npu koHueHTpauum 0,25 mn/n.

CyLLEeCTBEHHO, YTO 006€e TECTUPOBAHHbIE KOHLIEHTPALIMM 3HAYUTENBHO HMKE TOW KOHLIEHTpaUuM OeTeprexTa,
KoTopasi pekomeHgoBaHa npoussoanTenem (40 mn Ha 10 n Boabl).

B Ttabnuue 4 ykasaHbl pe3ynbTaTthl 6uoTeCTpOBaHUSA Npu Bonee BbICOKMX KOHUeHTpauusax XKMC dpow, a

MMEHHO 2 1 4 mn/n.

Tabnuua 4

Bospencteue petepreHta (2 KMC) ®pow [Frosch] (npu koHUeHTpauusax 2 u 4 mn/n) Ha ANVHY NPOPOCTKOB
Lens culinaris (MHKyb6aumsa B TeyeHune 94 y)

KoHueHTpauus YcnoBHas cpegHsas CraHpapTHas KonuyectBO cemsiH,
XMC ®pow, mn/n | gnuHa (arbitrary average | owwmbka (standard MUCMNONb30BaHHbIX B OMNbITE NP
length) npopocTkoB, MM error), Mm AaHHOM KoHUeHTpauuu XKXMC
0 (koHTpOIb) 16,7 191 30
2 0,63 0,30 30
4 0,55 0,30 20

N3 Tabnuusl 4 BUOHO, YTO MPU KOHLEHTpAaUMSX 2 1 4 MN/N NPOMCXOAUMO NOYTK NOMHoe rnoaasneHne pocTta

npopocTkoB. OTMETUM, YTO KOHLIEHTpaUMs 2 MI/N HUXKE TOW KOHUEHTpauun geTepreHTa, KoTopas co3faeTcsi B BOAe
npu CTUPKE MPU BHECEHUWN OeTepreHTa B KOJNIMYEeCTBE, PEeKOMeHAyemoln npoussoautenem. OTO O3HavaeT, 4To
pacTBOp AN1s CTUPKM 06nagaeT BblpaXXeHHOM (OUTOTOKCUYHOCTBI0. CUnTaTh €ro 9KoNornyeckn 6e3onacHbIM HU B KOEW
Mepe Herb3si.

OTtmeTum Takxke, 4to B coctaB XKMC ®pow Bxoaut onpeaeneHHoe konunyectBo (15-30%) HEMOHOreHHbIX
MAB. EcTb gaHHble, 4To nocne Guoperpagaummn HemoHoreHHbix MAB o6pasyloTcs BellecTBa, KOTOpble HapyLuakoT
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3HAOKPUHHYLO cuctemy (endocrine disruptors) [37].

lMpoBeneHHas akcnepumeHTanbHas pabota MMeeT M NomnesHbIi MeToOUYECKMIn acnekT. PaHee npopocTtku
pacteHun atoro Bupaa (Lens culinaris) noytn He wucnonb3oBanucb AnNA uenen GuoTectuposaHus. WckniodeHune
COCTaBnANM TONbKO Npeablaylime paboTbl Hawewn rpynnbl N0 TECTUPOBaHUIO ApYyrux BelecTs (Hanpumep, [35, 38]).
Ota paborta nogTBepauna Ha HOBOM OOBbEKTE BO3MOXHOCTb WCMOMb30BaHWA AaHHOrO pacTeHuss Anga uenewn
6uoTecTMpoBaHUs U BbISIBNIEHNS (PUTOTOKCUYHOCTN XMMUYECKUX BELLECTB. TeM cambiM pacLUMpsieTCs MeTOANYECKUIA
apceHan buoTecTMpoBaHus.

B uenom paboTbl, OCBelleHHble B 3TOM CTaTbe, AOMOMHAKT LUMPOKUA (DPOHT WMCCNELOBaHWA XMMUKO-
BuoTuyecknx B3aumoaencTauii B buocdepe (Hanpumep, [49-57]).

BbIBOblI

1. CpenaH kpaTkui 0630p umkna paboT mo Bornpocam 6MOTECTUMPOBAHUS C UCMOMb3OBaHWMEM psda BWUOOB
BbICLUMX pacTeHWN.

2. [lokasaHa Ha HOBOM O6beKTe BO3MOXHOCTb MCMONb30BaHNA paHee NpakTUYeckn He NpUMeHsBLLErocs Buaa
BbICLLUMX pacTeHun, Lens culinaris, ana uenen 6MoTeCcTUPOBaHWUA W BbISBNEHUS (UTOTOKCUYHOCTU XUMWYECKNX
BELLEeCTB.

3. BnepBble nokadaHa (PUTOTOKCUMYHOCTb LUMPOKO MCMOMb3yemMoro npenapata ObITOBOW XWMWM — XWUOKOrO
Motowlero cpefncrtea (petepreHta) ®pow (Frosch, npoussoactBo cupmel Werner & Mertz, T'epmanus). TMNpu
KOHLEHTpaumsax aToro npenaparta 2-4 Mn/n ycTaHOBMEHO NOYTU MONHOe MoJaBfieHWe pPocTa MPOPOCTKOB BbICLLETO
pactenus Lens culinaris. MNMpwu koHueHTpaummn 0,25 mn/n nponcxoauT noAaBneHve yAIMHEeHUs NPOPOCTKOB 3TOro BMAa
npuénuanTensHo Ha 50%.
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ABSTRACT

As in any other fields of economic development Azerbaijan currently conducts large scale projects to provide
transportation liberality and modernization of transportation infrastructure in Azerbaijan. Multi-billion investments are
executed in development of transportation infrastructure of the country, automobile roads are re-modernized and new
roads are built in accordance with the latest international standards. Navy’s armory is renovated. Located in Alat
district of Baku and Caspian sea’s biggest trade port's loading/unloading capacity were increased. The area where
this trade port is located is now turned into macro-regional logistic hub which contains sea transportation, air transport
and road transport facilities. Railway transportation of the country is renovated according to the state programme.

Air transportation of the country is developed with the acquisition of brand new planes, new air routes are
launched, international airports operates in regional centres. The far going targets of transportation industry has been
outlined and executed within the Development Concept, “Azerbaijan 2020: future perspectives”. All these one more
time accentuates on the fact that the modern development stage of Azerbaijan is being accompanied with the recent
development in transportation industry of the Republic.

Keywords: railway Baku-Thilisi-Kars, Azerbaijan, project.

PE3IOME

YKenesHopopoxHas nuHusa Baky-Tounucn-Kapc (BTK) BbicTynaeT B kayecTBe 3ak/OYUTENBHOMO 3BEHA
rpysonepeBo3ok mexay Esponon n Asmnen. Mictopusa aToro npoekra, BXOAALLEro B COTHIO MPOEKTOB COBPEMEHHOMO
MUpa, NOBbILLIAET ero OTBETCTBEHHOCTb AN CTPaH perMoHa mapLupyTta ucropuyeckoro LLlenkosoro nytn. 3T0T NpoekT
Takke co3gaeT MHOrOBEKTOPHbIE NOrMCTUYECKME BO3MOXHOCTM ANs TPaHCMNOPTUPOBKM HedTM M HedTerasosow
NpoAyKUMM Ha eBponewnckue pbiHkn GoratoMy yrneBogopoaHbiMM pecypcamu AsepbangxaHy n ero coceasam B Asum.
Ons nosbiweHna addeKTMBHOCTU paboTbl XKene3HO4OPOXHOM FMHWM  3aBEPLUMTCS CTPOUTENbCTBO HOBOTO
BaknHckoro mMexagyHapogHOro MOPCKOro TOProBOro NOPTOBOrO KoMMsekca OyAyT NpUHATBI COOTBETCTBYIOLLME Mepbl
MO MOBbILLEHWNIO KOHKYPEHTHOCNOCOBHOCTU MexayHapodHoro TpaHcnopTHoro kopugopa TRACECA. CTponTtenbCcTBO
xenesHon poporn BTK gact pgononHWTenbHble LEHHble CTUMYMbl Pas3BUTUMIO 3KOHOMUYECKMX W TyMaHWTapHbIX
oTHoweHun AsepbangkaHa, py3uun n Typuun.

Heobxoammo Takke OTMETUTb BaXHOCTb OCYLLECTBMEHWUS 3TOrO MPOEKTa C TOYEK 3PEHUss 9KOHOMUYECKOMN
9 (PEeKTMBHOCTN, YBENUYEHUS CKOPOCTM U COKpaLlEeHUS BPEMEHM NepeBO30K, MNOBbiWeHWs ux 6esomnacHoOCTN u
HagexHocTn. OOHOBPEMEHHO MO 3TOW KENe3HOW Aopore NMoMUMO Ipy30BbIX, OyayT crnegoBaTb M NaccaXXupckue
noesga. Bce aTo, B CBOWO oOyepedb, elle pa3 MNoOATBEPXOAET MaKpOPErMoHamnbHyl BaXXHOCTb MNPOKNaAKu
XenesHogopoXXHON nHumn BTK.

KnioueBble cnoBa: xxenesHogopoxHasi nuHusa baky-Toununcu-Kapc, AzepbangxaH, NpoexT.

PE3IOME

3anisHnyHa niHia baky-T6inici-Kapc (BTK) BucTynae B SKOCTi 3aKnOYHOrO NaHKM BaHTaXonepeBe3eHb MixX
€sponoto Ta Asi€ln. IcTopis UbOro MPOEKTy, WO BXOAWUTb [0 COTHK MPOEKTIB Cy4aCHOro CBIiTy, MNiABULLYE WMOro
BiANOBIAANbHICTL ANA KpaiH perioHy MapLupyTy ictopuyHoro LlloBkoBoro wnsxy. Llem npoekt Takox CTBOpHOE
6araToBEKTOPHI NOFCTUYHI MOXMUBOCTI ANs TPaHCNOPTyBaHHA HadTW i HadTorasoBoi NpoayKuii Ha €BPOMENChbKi
pvHKM BGaratoMy ByrneBogHeBMMU pecypcamu AsepbangkaHy i noro cycigam B Asii. [Ans nigBuLleHHs edeKTUBHOCTI
poboTn 3anisHWYHOI NiHii 3aBepwnTbcst OyAIBHULTBO HOBOrOo BaKMHCBKOro MiXXKHApOO4HOrO MOPCHLKOrO TOPrOBOrO
NopTOBOro KOMMMekcy OyayTb BXWTI BiANOBIOHI 3axoou LIOAO MiABWULLEHHS KOHKYPEHTHO34AaTHOCTI MiXKHapo4HOro
TpaHcnopTHoro kopugopy TRACECA. byaisHuuTtBo 3anisHuui BTK gacTe gopaTtkoBi LiHHI CTUMYNU pO3BUTKY
€KOHOMIYHUX | ryMaHiTapHux BigHOCKMH Asepbangxany, Ipysii i TypeuunHu.

HeobxigHO TakoX BIiA3HAYMTN BaXNMBICTb 3AINCHEHHS LBbOrO MNPOEKTY 3 TOYOK 30py EKOHOMIYHOI
edeKTMBHOCTI, 30iNblUEeHHHA LUBMAKOCTI Ta CKOPOYEHHHA 4Yacy nepeBe3eHb, NiABWLLEHHS ix 6e3neku i HaginHOCTI.
OpaHoYacHO Lieto 3ani3HuLUe KpiM BaHTaXHUX, OyaoyTb cnigyBaTy i macaxupcbki noisan. Bee ue, B CBOKO 4epry, e
pas niaTBepaXXye MakpoperioHarnbHOro BaXXNMBICTb NPOKNaaku 3anisHnYHoI ninii BTK.

Knio4oBi cnoBa: 3anisHnyHa ninis baky-T6inici-Kapc, AsepbaingxaH, NpoekT.

INTRODUCTION

Azerbaijan is located on the intersection of South-North and East-West transportation roads thanks to its
geopolitical location. Favorable geographic location enables the country to have multiple logistics opportunities to
deliver both its own and neighbouring countries’ rich hidrocarbon resources to European markets. This is attainable
due to the fact that “Great Silk Road” route is the shortest and most favorable route that connects Europe and Asia.
Nowadays, Azerbaijan has 7 oil and gas pipelines. Considering its transit capabilities, Azerbaijan appears as initiator
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and stimulator of important regional transportation infrastructure projects and expands its role in these projects. These
projects include Trans Anatolian Pipeline (TANAP), Trans Adriatic Pipeline (TAP) which is the continuation of the
TANAP and Baku Thilisi Kars railway. Baku Thilisi Kars railway is included to the top one hundred upcoming projects
in the World and is considered to connect Azerbaijan and Turkey or in other words Asia with Europe. With this
railways which is on its realization stage already millions tons of producst will be transported. In the near future we
expect Baku-Thilisi-Kars role in passenger transportation to increase as well. Adding to this the expected full scale
launch of Marmaray railway, a railway under Bosphorus strait will make Baku-Thilisi-Kars railway even more
important. Eventually with these two railways the most remote points of Eastern Asia will be connected to every major
points of Europe and these two railways will become historical reality. As the realization stage of this mega project
approaches interest of potential carriers also moves up.

GREAT SILK ROAD ROUTE AND EUROPE-ASIA INTEGRATION

Historical Great Silk Road route had been interconnecting East with West and within larger scope Asia with
Europe and Africa. This route has played significant role in economic and cultural life of small-large size of countries
within respected geography. Countries within this scope has been learning from each other, exchange cultural and
economic relations, technology and material counter-exchange with each other. This had been attainable only after
formation of Chinese and Rome Empires. During medieval times Ottoman Empire enlarged its borders into Europe
and western parts of Europe had been under control of Ottoman Empire. This situation in itself leaded great
geographical discoveries. Shipments switched to marine transportation and camelcades were replaced with ships.
Openning of Suez Canal increased trade relations between Europe and Asia to its maximum level during the last two
centuries. Currently, 90% of cargo exchange between two continents had been carried out through marine
transportation. However, this transportation system had always been effective and cost efficient.

It is significant fact that Azerbaijan plays an important role as being located in intersection of this giant trade
and transportation route. Invasion by different countries afterwards, being under control of Russian Tsar in XIX-XX
century and Soviet Union afterwards had changed logistics situation in Azerbaijan. During the end of last century after
gaining its independence, Azerbaijan alongside with its social-economic and social-cultural values, acquired its place
in the World as the country on the intersection of Great Silk Road route. During this time, considering historical
realities the leader of Azerbaijan Republic, Heydar Aliyev performed well and acted with several initiations to restore
Great Silk Road. His wise policy and determination leaded to increased role of Azerbaijan within the restoration of
Great Silk Road route. With the initiative of leader and under his leadership international conference were held on
establishment and restoration of Great Silk Road route in September of 1998, with participation of heads of 42
countries. Talking in the conference, Heydar Aliyev addressed the importance of restoration of Great Silk Road Route
in the following way: “This conference that is held in Baku will play its role in history by development of collaboration
of countries, bringing well-being to each country and protecting peace in Eurasia region”.

Two decades had been passed since that Great Silk Road Conference. Works during this time had enabled
Azerbaijan to tranform itself into major transit country in Eurasia region. With this transportation corridor 53.6 million
tonnes of goods had been transported. Transit goods had been 13.4 million tonnes and from this amount 6 million
tonnes of goods were transported through railway and 7.4 million tonnes were delivered with marine transportation.

Currently, Great Silk Road route lives its second life. It is worth to note that restoration of Modern Great Silk
Road route had been conducted within European Union TRACECA (Transport Corridor Europe-Caucasus-Asia)
programme which was designed in 1991 within the context of TASIS programme which was developed for newly
independent countries. Project was approved in May 1993 in Brussel Conference with the consent of newly
independent countries of Southern Caucasus and Central Asian Countries. Euope-Caucasus-Asia and 13 member
countries of TRACECA: Azerbaijan, Turkey, Iran, Kazakhstan, Uzbekistan, Kirgizistan, Tajikistan, Ukraine, Moldova,
Romain, Bulgary, Georgia and Armenia. Headquarters are located in Baku. According to the document approved in
Baku Conference the main purpose of Great Silk Road Project which is financed by European Union’s technical and
financial sponsorship and by World and European Bank of Reconstruction and Development is to develop trade-
economic and transportation relations of regional countries alongside the route and - to provide favorable conditions
for international goods and passenger transportation, transit transportations, to shorten delivery times of goods
transportation, to apply delivery tariffs, and tax exemptions, to deliver coordination between different means of
transportation, to conduct appropriate policy tended to control international and local tariffs for goods and passenger
transportation, to provide action plan for multi-mode.

During the times when civilization needs a more peaceful approach and dynamical growth opportunities,
restoration of Great Silk Road in new ampoule makes the project even more actual. Project’s integration scopes had
been extended since that time. However, China’s position in new world had been enlarged and now occupies one of
the central position in geo-political context of the world. Coming from this, China now realizes its own “Economic strip
and Marine” project.

Great Silk Road route has significant meaning for turkic speaking countries. This comes from the fact that
this route passes through Turan region. Within this region 6 turkish countries are located: Turkey, Azerbaijan,
Turkmenistan, Kirgizistan, Kazakhstan, and Uzbekistan. This brings new stimuls and motivations for these countries’
integration policies. Here we need to mention popular quote by ex-president of Turkey, Abdullah Gul: “By looking at
history we clearly see that when turkish countries were in power, Great Silk Road route had always been main artery
of world trade. As soon as turkish countries are lagging global economy and are out of the world trade mechanism
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Great Silk Road also lost its importance in World Trade. Therefore, restoration of Great Silk Road must be strategic
priority of us”.

Regional integration is the must stage in economic globalization process. Within Euro-Asian context biggest
part of this regional integrations is Great Silk Road route. Without any doubts, regional collaboration in Great Silk
Road geography will bring its dynamic factors to the development of regional integration. Within this significant
collaboration Baku-Thilisi-Kars railway project will add value to it and will bring it to its maximum level of efficiency.

AZERBAIJAN'S TRANSPORT AND TRANSIT POTENTIAL

Favorable geographical location of Azerbaijan enables the country to perform multi-functional transit role
between Europe and Asia. In reality, Azerbaijan is located in intersection of two giant transportation arteries.
Transforming these transportation routes into fully-functioning logystics system will create major regional and socio-
economic impact and will lead to strengthening sovereignity of Azerbaijan, to increasing economic power of the
country.

East-West Corridor - TRACECA is considered the shortest route that connects Asia with Europe. Every year
millions of tonnes of goods are delivered through this corridor. Alongside with this the other route passing through
Azerbaijan, South-North corridor is also considered high importance for Azerbaijan. This route passing from
neighbouring Russia and Iran will significantly accelerate delivery speed of goods shipped from Middle East and
South East Asian countries to Europe. This line is three times shorter than the line which connects India with Asia
through Suez canal. This transportation corridor will contain railway lines, marine transportation and automobile
magistral lines and creating such a system will provide delivery of in average 15-20 million tonnes of goods from
South of the Planet to Europe. Openning of the corridor will also create an alternative opportunities for passenger
transportation as well. In this case pilgrims will have an alternative means to travel to Islamic holy cities such as
Makka and Madina and this will create favorable conditions and possibilities.

To realize this route and make it a real transportation system, one of the most important priorities is to
construct a railway line that will connect Azerbaijan’s Astara city with Iran’s Anzali and Rasht in a total length of 300
km. Neighbouring Russia also understands the socio-economic impact of this line. It is also considered that this
railway line has also favorable political conditions and will ensure the mutual trust between neighbouring countries
and this only will bring its political dividends. Besides, Russia is also interested in North-South route which passes
from Caspian Sea’s other side, particularly from Kazakhstan and Turkmenistan.

Azerbaijan’s transportation capabilities as a transit country always are associated with oil and oil&gas
products logistics. Azerbaijan’s own significant hydrocarbon resources and at the same time hydrocarbon resources
of neighbouring countries in East and South are the main goods shipped with this routes. Considering the fact that in
modern world economic growth is hugely associated with the consumption energy resources and energy resources in
this region has only increased during last years then Azerbaijan’s transit capabilities appears to be even more
important. This reality is even more significant if we consider that energy consumption is directly linked with
transportation system that participates in energy consumption as the most important customer and distributor.
Increasing demand in energy resources and other both material and non-material needs leads to diversification of
transportation complex structure and tends to vivid fluctuations in labour’s geographical distribution.

During the fall of Soviet Union discovery of huge hydrocarbon reserves in Caspian Sea and exploitation of
these reserves within the new geopolitical context resulted in global changes in enerfy-fuel balance of the World. The
projected reserves of Caspian Sea is measured by hundred billion barrells and this factor ensures that Caspian Sea
will become one of the major energy supplier of Europe during the next decades. Currently, Caspian Sea’s energy
resources are being supplied to Europe and to World markets through Tengiz-Novorossiysk, Baku-Novorossiysk,
Baku-Supsa, and Baku Thilisi Ceyhan pipelines. All these pipelines are considered important oil arteries, and in turn
these pipelines do not reach end consumers directly and oil and gas distributed to end consumers through tankers
from the ports. Here, the most important obstacle is the fact that Caspian Sea is not linked to oceans.

Being a closed water basin, Caspian Sea’s only link to world oceans is through Volga river from north. This
link is provided through Azov Sea and Volga-Don channel and Baltic Sea with Volga-Baltic water channel. During the
long winters this water channels get frozen and at the same time this channel goes through many spans until it
reaches oceans. This, creates some sort of limitations and navigation problems for effective transportation. And
evenmore this route goes several state borders and this also associates with transportation difficulties and leads to
time delays.

One of the solutions to this problem is to provide an alternative route which will pass Iran and connect
Caspian Sea to Persian Gulf. This huge channel will optimize the connection of Caspian Sea to World Waters. This
approach is not a new thing. Even many times ago there were plans to connect Caspian to World Oceans through
South waters. And this topic has not lost its actuality. Modern scientific and technological improvements and
developments make it possible for the realization of this goal. Even though this project will require multi-billion
investments, the realization of such a channel will make three landlocked Caspian Sea countries highly-integrated
into Europe within the new geo-political context and will make their integration to World Economy sustainable. In case
of the realization of project economic, trade, transportation and socio-cultural relations will strengthen. Layihanin
gergoklagsmasi perspektivinda iqtisadi, ticari, nagliyyat ve sosial-madani alagalar genislonacakdir. This perspective will
create new possibilities for Caspian Sea basin infrastructure and will impact enterpreneurial development alongside
the channel, stimulate tourism and lead to economic well-being of surrounded regions.
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Apparently, Azerbaijan’s capability to transform itself into regional transit center and thus strengthening its
transportation independency is quite high. Within this context the role and significance of Baku-Thilisi-Kars railway
project will only add value to country’s social economic well-being.

ECONOMIC-TECHNICAL AND GEOPOLITICAL IMPORTANCE OF THE PROJECT

Baku-Thilisi-Kars railway system covers 102.3 km as a gap in communication of Trans-Europe and Trans-
Asia railways systems. 26.3 km of the line is in Georgia, 76 km in Turkey. However, rehabilitation and construction-
reconstruction works should be carried out in the 154 km way between stations of Marabda-Axalkalaki in Georgia for
the realization of the project. Construction of complex for stations and replacement of tires carts in Axalkalaki,
Georgia is included to the project. At the same time construction of 4 stations, 16 bridges and 5 road overpasses,
4350 m tunnel in the Turkey-Georgia border are intended under the frame of the Project. It should be mentioned that,
building of Kars-Axalkalaki part of new railway system and rehabilitation-reconstruction of Axalkalaki-Marabda part
will be executed in accordance with standards of UIC (International Union of Railways). Financal capacity of the
project excees 1,1 trillion USD. 775 million USD out of that financed via Azerbaijan investments belongs to Georgia
and 345 million USD to Turkey.

Total length of Baku-Thilisi-Kars railway route equal 825 km. 503 km is in Azerbaijan territory, 244.5 km in
Georgia and 77.5 km in Turkey. It is expected that highest speed of 120 km/h will be reached after the exploitation of
the railway system. Through the route of railway highway communication line will be established using fiber-optics
and tension of electric locomotives will be supplied with flexible electric current.

The map of Baku-Thilisi-Kars railway route is set out below:
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Figure 1. Map of Baku-Thilisi-Kars railway route
Source: http://www.mot.gov.az — Web-site of Ministry of Transportation of Azerbaijan Republic

It will be possible to get to Kars in 1 day and to Istanbul in 2.5 days by this route. It is estimated that

preliminary more than 1 million passengers 6.5 million tonnes of freight will be transported. Later, in 2034 it
will increase to 4 million passengers and 17 million tonnes of freight per year. Freight transportation is estimated to be
3-5 million tonnes in its 3rd year, 6-8 million tonnes in its 5th year and more than 10 million tonnes in its 10th year.

According to calculations minimal revenue of Azerbaijan from transit in early years will total to 50 million
USD. And this in its turn obliges Azerbaijan Railways CSJC to renew its engine and coach park adequately. It is
estamed that when freight transportations reach 5 million tonnes per year average number of engines on Baku-
Boyuk Kasik route should be 70 units and 50 more units of engines should be acquired. Average number of required
freight cars on that route should be 1500 units and 28 more units of passenger coaches must be purchased. Just for
information, current average yearly volume of freight carries through Boyuk Kasik route is 20 million tonnes, while
volume of transit transportation is 7.5 million tonnes.

Transportation of ferrous and non ferrous metal, coal, cotton, grain, sulfur, oil and petroleum products,
machinery, food products etc. is forecasted. Tarrifs will assume discounts up to 50% in accordance with Main
Multilateral Agreement signed in 1998 in Baku.

Realization of the project will be essential for economic efficiency, alternative route and also for minimization
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of turnover, frequency of speed and time, reliance and security. Involvement of European and Asian freight to this
route in the future will increase volume of transportation of container and intermodal (using more than one type of

transportation means) freights in both directions.
Main feasibility parameters of Baku-Thilisi-Kars railway route project are described in thefollowing figure:

Figure 2

Indicators data on new Baku-Thilisi-Kars railway route project

Ne Indicators Parameters
1 Date of sign-off of memorandum and Loan agreement (Thilisi) 07.02.2007
2 Start of exploitation of BTK End of 2015
3 Lentgh of BTK route 825,0 km
3.1 |Azerbaijan 503 km
3.2 |Georgia 2445 km
3.3 |Turkey 77,5 km
4 Technical parameters of BTK project:
4.1 |Marabda-Akhalkalaki (rehabilitation, construction and reconstruction) 153,0 km
4.2 |Construction of new road at Akhalkalaki-Turkey borderline (Kartsakhi) 26,3 km
4.3 |Construction of Akhalkalaki station, changing the wheel carriers 3,0 km
4.4 |Maximum speed in the project 120 km/s
4.5 |Standard gauge in Azerbaijan-Georgia/Turkey 1520 mm/ 1435 mm
4.6 |Sleeper type Wooden and reinforced concrete
47 Number of lines: Baku-Thilisi, Kars-Georgian borderline two
"~ |Thilisi-Marabda-Akhalkalaki-Turkish borderline one
48 Road layers: Baku-Thilisi two
"~ |Akhalkalaki-Kars one
Traction type (current type used for electric locomotive): .
4.9 |Baku-Thilisi-Akhalkalaki Altg;faﬁnzugfr’:gnt
Akhalkalaki -Kars
4.10 |Highway communication line Fiber-optic
411 Length of the tunnel - Total 4350 m
"~ |Georgia / Turkey 2070 m /2080 m
4.12 |[Number of bridges 16
4.13 Number of stations: Azerbaijan / Georgia (Marabda st-Turkishb 45718/ 4
) borderline - 12 stations) / Turkey (till Kars station, including Kars station)
5 Tariffs - (Main Multilateral Agreement - Baku, 08.09.98) Application of discount up to 50%
6 Number of required passenger coaches on BTK railway route 28 units
Average number of electric locomotives on Baku-Boyuk Kasik line when
7 volume is 5 million tonnes (50 new electric locomotives will be 70 units
purchased)
8 Average_ numt_)e_r of electric locomotives on Baku-Boyuk Kasik line when 1500 units
volume is 5 million tonnes
9 Average number of electric locomotives on Baku-Boyuk Kasik line when 14 unit
volume exceeds 5 million tonnes unts
10 |Average annual volume of carried freight through Baku-Boyuk Kasik line 20 min. tonnes
11 Average annual volume of transit freight carried through Baku-Boyuk 7
ad min. tonnes
Kasik line
12 |Forecast transported freight more than 10 min. tonnes
12.1 |On 3rd exploitation year 3-5 min. tonnes;
12.2 |On 5th exploitation year 6-8 min. tonnes;
12.3 |On 8th exploitation year more than 10 min. tonnes

Source: http://addy.gov.az — Web-site of “Azerbaijan Railways CJSC”

It should be spesifically emphasized that infrastructure in Azerbaijan is being developed day by day in the
framework of Baku-Thilisi-Kars railway route and general development of the railway system of the republic and
immediate actions are being taken in order to deliver the project itself. Initially, it was assumed that construction works
had to be completed in 2010. However, Russian-Georgian conflict and global financial crisis in the summer of 2008
delayed the project implementation. As it was mentioned before, it is planned that Baku-Thilisi-Kars railway route will
be ready for exploitation at the end of 2015.

Although Baku-Thilisi-Kars railroad line is expected to be a regional project, it features as a global one
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because of its importance. Though it is a short part of the huge Silk Way linking Strasbourg with distant Shanghai,
Baku-Thilisi-Kars would connect two continents with steel rails and serve as a basis for social-economic development.
If we look at this route one more time in the context of economic potential of regional countries, it will be clear that
more than half of the world economy is concentrated in this area. Of course, this railroad route will not lead to
multiplied turnover in the scope of instant increase of current potential. However, realization of the project will yield
additional incentive in order to move it to the next level as a new communicative reality. If to take into consideration
the fact that linking point is at Caucasus region, it is getting clear that initial benefits will be received by local
countries.

The operational start of Baku-Thilisi-Kars railroad line will significantly contribute to stability and economic
development in the region and as a result Azerbaijan, Georgia and Turkey will became an important junction point. All
of the three countries will benefit from transportation of international fright, as well as transit fees which is going to
yield social-economic life of local nations.

One of important points about Baku-Thilisi-Kars railroad route relates to Georgia. One can see that the
second connection area of this route besides Turkey is Georgia. After the collapse of Soviet Union economic situation
and social circumstance in this country have been very difficult. Statistics show that, during the period of existance of
Soviet Union, economy of the republic of Georgia was substiantially dependant on Central Administration. Upon the
collapse of the USSR the country inherited the problem of territorial violation in the separatist case of Abkhazia and
Souther Osetia. Limited internal resources and weakness of economic potential have seriously impacted financial
system of the country.

Georgia have no fund to invest in construction of Baku-Thilisi-Kars railroad route, although it is a very
important and significant for Georgia. Because of this Georgia will complete its share of the project with the loan
provided by Azerbaijan. And this is also a result of the case where USA has not financially supported the constuction
of Baku-Thilisi-Kars railroad route. During the discussion of the project in US Senate efforts of armenian lobby has
prevented US government to participate in financing of the project and as a consequence, based on influence from
US State Department, World Bank, as well, has turned down loan request of this construction project. As it can be
seen, the persistence shown by Azerbaijan and determination of the country’s president llham Aliyev made it possible
to realize this project — which is very important for countries located in this region [20].

Azerbaijan has lended 200 million US dollars to Georgia at 1% for 25 yearsin the first phase for the
implementation of Baku-Thilisi-Kars railroad route project. In the next phase as 2nd tranche Azerbaijan lent Georgia
additional 575 million US dollars at 5% for 25 years. Currently more thank half portion of this debt has been utilized
and respective construction, rehabilition-reconstruction works have been performed.

There are a number of expert evaluations in relating to Baku-Thilisi-Kars railroad project. And of course,
there are ones that try to underestimate the effectiveness of the project as well. Some experts suggest that the
volume of freight coming from Azerbaijan and transported through Georgian seaports will decrease gradually and
they will be shipped through a less distant Turkish route. And this is considered as political bias of this project. Based
on this they assume that this project will not be recovered even in the long-term period. Because Turkish railroads
has not connected much with European railroad at the moment. Moreover, mainly energy resources are being
shipped along this route which are succesfully transported through specific pipelines constructed for these purposes,
not through railway systems. Those assumption also stress the importance of established transportation system to
Europe via Russia for freights of China and Kazakhstan. Freight transportation from China to West also uses
“challenging Iran route” Sarakhs (Turkmenistan)-Mashad-Tehran route. In spite of these, because of alternatives in
transportation routes and delays in reconstruction of railway roads to Baku from Turkmenistan, Kazakhstan seeks for
shorter routes — they are reconstructructing Aktau port located at Caspian Sea. The opponent experts of Baku-Thilisi-
Kars railway route also assure that upon solution of Georgian-Abkhaz conflict, it would be more efficient to transport
freight through Russia to Black sea ports, pointing out to opening railway roads through Abkhazia. Even in these case
it is said by majority that Baku-Thilisi-Kars route will serve the shippment of freight from Abkhazia. In this situation
Azerbaijan will stay away from transmodal freight system, its investements in the project will not be reinvested again
and Baku-Thilisi-Kars raiway route will be used as Sochi-Sukhumi-Thilisi-Kars route [20].

Of course, all these are thought to be based on some economic assumptions, however, political motive
reveals itself almost everywhere. Existance of political aspects in the framework of Baku-Thilisi-Kars railway route has
not been completely denied. And this is understandable. Because, political goals of a country are always considered
in every ambitious project, no matter where it is carried out. Nevertheless, it is unambiguously stated and emphasized
that Baku-Thilisi-Kars railway route is a project based on economic goals and social contributions. Everone will
benefit from its use and contirbutions.

ARMENIA: “CLOSE-END RAILWAY ROUTE”

First train came to Armenia with the opening of Tiflis-Alexandropol (Tiflis - capitl of Georgia, Thilisi;
Alexandropol: Armenia, Gumru) in 1899. Railway road systems during the Soviet period were regulated by Caucasian
and Azerbaijani administrations. Armenian Railway Organization was establishe only after collapse of Soviet Union.
After formal existance and loss making during several years in 2008 this organization was leased to “Russian
Railways” Closed Stock Company for 30 years (it was mutually agreed to prolongate period for 10 more years after
20 years of explotation). Actually, there is nothing extraordinary in this case. It is evident that railway system
considered as national organization was never managed by independent administrations related to the republic and
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no national investments were accepted from the government.

In accordance with contract terms, “South Caucasus railways” Closed Stock Company to which
management responsibilities were handed and which was established specifically for this purpose will implement
infrastructural modernization by means 570 million US dollars investment. And because of this the company accepted
to staff more than 4 thousand workers (excluding retired ones) of “Armenian Railways” CSC and increased their
salaries 20%. Nowadays lentgh of armenian railways total to 1328,6 km, of which 780 km (only 2.6% are double
lined) are significant routes. Other sources state this figure as 869 km. [14] It is noted that there are approximately
100 electric and steam locomotives, 2 thousand freight trains and 150 passenger trains on these roads. Total length
of railways exploited by “South Caucasus” CSC is 726 km which are served by 75 stations. Annual transportation
turnover is 50 million ton in freight volume and 5.5 million passengers.

The main railroad connection with foreign countries lies through Azerbaijan which are blocked due to
invasion of Azerbaijani lands from Armenian side. Armenian sources state that these routes do not have any
perspective for restoration. But Azerbaijan does not share this point of view. Exit to Turkey for Armenian railways has
also been blocked because of the invasion since 1993. Armenian sources point to opening perspectives for Turkish
routes unlike routes through Azerbaijan As a result, the only railway exit out of the country is in the North - through
Georgia, which has low utilization rate. This connection includes seasonal passenger transportation to Batumi and
transportation to Thilisi which are not on daily basis.

The following figure depicts map of Armenian railway network:
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Figure 3: Armenian railway network
Source: http://www.ukzhd.am/ru.html - “South Caucasus” CJSC web-site.

Armenia tries to get access to exit from the country in two directions. The first is construction of Armenia-Iran
railway route project with Islamic Republic of Iran. This railway route project with average length of 500 km (420 km
Armenia, 80 km Iran) is estimated to require 2.0 billion USD investment. As you can see from Figure 2 the shortest
and unique option of railway route to Iran would be through current line crossing Nakhchivan. However, aggressive
policy results in isolation for this country. Moreover, financing of this project almost equals to current state budget of
Armenia which makes it impossible to be realized. Even in case if attracting financing from outside, this route will take
5-7 years to be constructed at the best scenario of events. So, economic factors should not be neglected. Currently,
trade volume between two countries averages to 300-350 millino USD and Iran is one of the main countries facing
embargos from internation society. Thus, its export relations are never supported. When we look at structure of trade
turnover and assess Armenia’s potential for production and export, the result is ignoring econoimc factors.

Armenia also has once existed Kars-Gumri railway route on the border with Turkey. This route was
constructed by russians during Russian-Turkish war (1878-1927) in order to supply army with military products. In
accordance with Kars treaty (1922) major portion of the railway line remained within borders of Turkey. Subsequently,
Turkish side reconstructed the line and changed its parameters (standard gauge) from 1520 mm to 1435 mm.

The length of Kars-Gumri railway route is 80 km (from Kars to borderline - 66km, from Gumri to borderline -
14 km). It is shorter for 10 km when compared to state borders with Georgia which is 76km. (borderline railway
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stations are: Turkey-Akyaka, Armenia-Ahuryan). It should be mentioned that total length of Turkish-Armenian borders
is 325 km and railway connection point is separated with just a bridge of 18 meters on Araz river. “Akyaka railway
border entrance” initially was named as “Kizilchakchak entrance” and is generally known as “Eastern entrance”.
Armenian side calls it “Ahuryan entrance”.

Kars-Gumri railway route remained closed for many years and was only opened on 11 October 1961 after
agreement between USSR and Turkey. After collapse of Sovet Union Armenia which had no exit to Black Sea was
invited as a observing member to Black Sea Economic Cooperation Organization on June 25, 1992 and Kars-Gumri
railway route between Armenia and Turkey was re-opened the same year. In response of invasion of Kalbajar district
of Azerbaijan by Armenia, on April 5, 1993 Turkey declared that all humanitarian aid to Armenia had been stopped
and any anallowed airplane crossing the borders would be shot by missiles. And along with this railway route with
Armenia had also been closed. The last freight train had crossed borders on July 6, 1993.

Attempts were made to re-open the route since 2009. Armenia on its side widened a bit the line and even
ordered trains relevant to Turkish lines from Poland. Turkey, as well, did some reconstruction works on its behalf.

There could be no comparison between economy of Armenia and that of Turkey which has set goal to be in
top 10 countries of the word with most potential till 2023. However, re-activation of this old railway route somewhere
in the future will eliminate dependancy of Armenia both from North and South and will differenlty impact its economic
development.

In accordance with International Committee of American Armenians, embargo results in 570-720 million USD
annual losses for Armeniam economy. In case of opened borderlines, transportation costs of Armenia will decrease
30-50%, export will double, GDP will increase 35%. According World Bank opening of borders will yield Armenia
320,3-395,8 million USD anually. However, reality shows that Armenia remains out of all energy and transportation
projects held in the region as a result of its aggressor policy. And this results in a more isolated situation for Armenia.

Armenia stays aside from all processes when Azerbaijan, Turkey and Georgia develop and grow
economically year by year. As a consequense of all these factors Armenia will have to finally deliver its partial
sovereignty to Russia sooner or later. Major part of the country’s economy is already being managed by Russian
government or its local companies to some extent. Political scenario also advances in direction of Armenia becoming
one of provinces of Russia like Kaliningrad. Both in completely opposite or fully positive scenarios, a more benefitial
economic perspective for Armenia is only possible by avoiding aggressor policy, wrong actions and purposes and
restoring all communication with Azerbaijan which was blocked previously.

RAILWAY ROUTES BETWEEN CHINA, TURKEY AND EUROPE

The benefits of realized Baku-Thilisi-Kars railway route can be seen more obviously by looking at railway
routes between Turkey and China. It should be stressed that significant portion of tranfers between Turkey and China
are made throgh maritime transport.

This 15.5 km distance is traveled in 35 days. Southeast China's cargo will be transported to Central Europe
in 15-17 days upon start of operation of Baku-Thilisi-Kars railway route. As a result distance for transportation from
Central Asia will be 6800-7500 km less and length of time for delivery of cargo will decrease twice. It should be
stressed that route to Dostiq train station on Chine borderline from Baku lays through Aktau port of Kazakhstan and
Turkmanbashi port of Turkmanistan. The length of route using first direction is 7095 km via Orsk town of Russia. The
second route differentiates with its classic style. It has been already a long time since trains in the direction of Asia
from Baku pass through Turkmanbashi port in Turkmanistan. There are long existing ferry boat pass and railway
infrastructure for this purpose.

Distance between Baku-Thbilisi-Kars route via Turkmanistan till Dostiq railway station on Chinese borderline
is 6861 km. This route is shorter for 700km than Istanbul-Tehran-Sarakhs (Turkmanistan)-Dashkand-Almati-Dostluq
(Chinese border)- route in the same direction. At the same time trains taking Iran route have to pass through multiple
tunnels and encounter several problems. In this direction, ferry boat pass near Van lake of Turkey also causes loss of
time and additional costs. Currently, in order to solve this problem railway route lying on the shore of Van Lake with
length of 259 km is planning to be constructed. Even in case of this plan being implemented, Istanbul-Baku-Kars-
Dostluq (Chinese border) route will be shorter for 400 km than Istanbul-Tehran-Dostlug (Chinese border).

Additional benefit to Baku-Thilisi-Kars railway route would be shortening of railway route within the country
through Aktau-Aktogay line without entering Russia. As a result of realization of this project the length of Istanbul-
Baku-Thilisi-Kars-Aktau-Dostlug (Chinese border) route will decrease 800 km down to 6297 km. At the same time
Jetigen-Khorgos railway road which will be constructed from south-east part of Kazakhstan to China will shortne this
distance for another 293 km. In this situation the importance of Aktau port will increase in the context of Euro-Asian
railway corridor. It should be mentioned that annual capacity of the only seaport of Kazakhstan in the Caspian Sea is
1.5 million of cargo, 8 million tonnes of oil. New Kurik port is being constructed to the 60 km South of Aktau with
annual oil transportation capacity of 20 million tonnes and it is expected to be ready for operations in 2016. To
summarize all information above, it is concluded that during the next 3-4 years Istanbul-Thilisi-Baku-Aktau-Astana-
Khorgos (Chinese border) line which is 6000 km length and includes Baku-Thilisi-Kars line will be the shortest route in
Euro-Asia direction.

The number of railway route projects in Euro-Asian direction is even more than we planned. As an example
railway projects with Autonomic Republic of Nakhchivan could be more attractive which has been isolated as a result
of Armienian aggression. It should be noted that part of Nakhchivan-Julfa-Baku route (E002) is currently not available
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for use because of invasion from Armenian side. Therefore, this problem could be solved either by construction of
railway route from Astara of Azerbaijan to Rasht in Iran or from Kars city of Turkey to Autonomic republic of
Nakhchivan. Both of these options have enough advantages and they convey significant importance for Azerbaijan.
Of course existance of both options at the same time would have been more benefitial. Construction of railway route
from Kars to Nakhshivan is an option with higher probability of realization. According to preliminary estimations, the
length of railway road from Kars to Nakhchivan would be 230 km to the Turkey-Azerbaijan border. Value of this
portion of the project is estimated to be 1 billion USD. Azerbaijan could offer a credit line to Turkey because of
essential of this project importance for Azerbaijan. On Nakhchivan portion it is planned to to construct 10 km road
from Sadarak ditsrict to Turkey-Azerbaijan borderline. Besides all of these, 230 km of current railway route on
Nakhchivan portion need to be reconstructed and replaced with new locomotive and coaches, which is estimated to
total to 700 million USD.

Besides, in accordance with Turkey-Iran agreement there is a plan of 400 km (200 km on each side) railway
route constrcution from Kars of Turkey to Julfa of Iran (Kars-lgdir (Turkey) - Bazargan-Julfa (Iran)). Transit potential of
this line is estimated to be 3-4 million tonnes annually. We can point two more benefits in this case. First of all, Kars-
Sadarak line crosses Turkish city of Igdir exactly as Kars-Julfa line. And this enables construction of Turkish side for
both direction on the same line by integrating two projects. On the otehr side, there is an alternative for connecting
Turkish and Azerbaijani railways throguh current railway line between Julfa of Azerbaijan and Julfa of Iran.

If we look at realization of both plans within the framework of Baku-Thilisi-Kars railway project, it is clear that
diversification on the Euro-Asian route will be expanded for a couple of new lines.

CONCLUSION

At this moment of history and considering such strategic goals the realization of Baku-Thilisi-Kars railway line
which is important artery of Europe-Asian transportation routes and final round of restoration of Great Silk Road
initiative is significant objective. Azerbaijan’s benefits are irreplacaple in case of realization of this project. Here, we
need to first consider that after the collapse of Soviet Union and Armenian agression we have lost transportation
communication and means. Considering this providing alternatives of lost transportation communications,
strengthening economic relations with Turkey and restoration of transportation capabilities with Nakhcivan Autonomic
Republic which had been isolated from Azerbaijan and significant strategic importance of this task makes this
objective even more vital. “Marmaray” project which railway tunnell that goes under Bosphorous Strait will add even
more efficiency to this project. Hence, historical transportation route that will connect the most remote points of Asia
with all points of Europe with railway transportation will become a reality.

Considering all of these, construction of Baku-Thilisi-Kars railway line is not only strategically important
within Great Silk Road route restoration project but also from the perspective of strengthening Azerbaijan’s political
and economic well-being. Hence, as a result of the realization of this project Azerbaijan will achieve direct access to
international transportation corridors and thus become vital point for transit logistics and increase its political power in
the region. For these purposes, first of all, necessary actions needs to be carried out to start exploitation on Baku-
Thilisi-Kars railway line, to deliver post-exploitation optimal marketing strategy, and conduct appropriate advertising
and promotion events. At the same time actual problems associated with ferry transportation at Caspian Sea in Aktau
and Turkmenbashi ports needs to be eliminated, modernization works at these ports needs to be accelerated, and
realization of New Baku International Marine Trade Port and Marmaray projects has to be provided. Within the scope
of works to be delivered mechanisms that will simplify custom procedures on the borders of Azerbaijan, Georgia,
Turkey and Kazakhstan are needed to be established, agreements between Georgia and Turkey to provide train
exchange in border stations needs to be signed and systematic mechanism on defining tariffs of passenger and cargo
transportation have to be adopted. To reduce the time log in passenger transportation trains and wagons with
«Talgo» system that will enable self-switching of rails between in-motion trains. Besides, to benefit from all latest
advancements of railway industry Azerbaijan needs to join OTIF and in accordance with “Azerbaijan 2020: future
perspectives” Development Concept and “State Programme on Development of Railway Transportation System
during 2010-2014” works related to modernization of Azerbaijan railway system, renovation of transportation park to
be completed.

At the same time to provide continuity and intensity of cargo transportation Azerbaijan’s Navy needs to be
renovated through the acquisition of ferries, tankers, and freight ships that will meet the requirements of International
Navy Organization.

“Baku-Thilisi-Kars” project as the final round of Great Silk Road route restoration project is the vital artery of
transportation channel between Europe and Asia and will serve to the global cooperation.
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University “Geomedi” Department of Dentistry , Doctor of Medical Sciences. Full Professor

Tengiz G. Museliani

Georgian Technical University. Academic Doctor of Technical Sciences. Associate Professor

Valerian N. Nanobashvili

Company "Buneba Itd". Doctor of Veterinary Sciences. Veterinary surgeon

Vaxtang S. Datashvili

Georgian technical University. Doctor of Economical Sciences. Associate Professor

Zaira Gudushauri

Georgian-Azerbaijan University named G.Aliyev. Assosiate Professor. PhD. ES

Germany

Hans-Juergen Zahorka
Assessor jur., Senior Lecturer (EU and International Law, Institutions and Economy), Chief Editor of
"European Union Foreign Affairs Journal”, LIBERTAS - European Institute, Rangendingen

Iran

Azadeh Asgari
Asian Economic and Social Society (AESS). Teaching English as a Second Language. PhD

Jordan

Sadeq AlHamouz
Middle East University (MEU). Head Computer Information Systems. PhD. Computer Science
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Ahmad Zamil
Middle East University (MEU). Business Administration Dept. Associate Professor. PhD Marketing

Kazakhstan

Marina Bobireva

West Kazakhstan State Medical University named Marat Ospanov. PhD

Niyazbek Kalimov

Kostanay Agricultural Institution. PhD

Nuriya Kharissova

State University of Karaganda. Associate Professor of Biological Science

Nikolay Kurguzov

State University of Pavlodar named S. Toraygirova. PhD. Professor

Anar Mirazagalieva

Vice-Rector for Teaching and Studies — East Kazakhstan State University named S.Amanzholov
Anna Troeglazova

East Kazakhstan State University named Sarsen Amanjolov. PhD

Gulmira Zhurabekova

Marat Ospanov West-Kazakhstan State Medical Academy. Department of Human Anatomy. Associate Professor

Latvia

Tatiana Tambovceva
Latvian Council of Science. Riga Technical University. Assoiate Professor at Riga Technical University

Lithuania

leva Meidute — Kavaliauskiene

Vilnius Gediminas Technical University. Vice-dean for Scientific Research

Vilma (Kovertaite) Musankoviene

e-Learning Technology Centre. Kaunas University of Technology. PhD

Loreta (Gedminaité) Ulvydiene

Professor of Intercultural Communication and Studies of Translation. Vilnius University. PhD

Malaysia

Maryam Jahedi
Attended Universiti Putra Malaysia. Kuala Lumpur Doctor of Philosophy (PhD), English Language/Linguistics

Netherlands

Laszlo Maracz
Honorary Professor of Gumilyov Eurasian National University. L.N.Gumilyov Eurasian National University. University of Amsterdam.
PHD

Russia

Liudmila Denisova

Department Director at Russian State Geological Prospecting University. Associate Professor

Nikolay N. Efremov

Institute of Humanitarian Research and the Russian Academy of Sciences. Doctor of Philology. Research Associate
Sergey N. Fedorchenko

Moscow State Regional University of Political Science and Rights. PhD

Zhanna Glotova

Baltic Federal University named Immanuel Kant, PhD, Associate Professor

Galina Gudimenko

Orel State Institute of Economy and Trade. Doctor of Economical Sciences. Professor

Svetlana Guzenina

Tambov State University named G.R. Derzhavin. PhD in Sociology

Lyalya Jusupowa

Bashkir State Pedagogical University named M.Akmully. PHD Pedagogy Science. Associate Professor
Elena Klemenova

South Federal University of Russia. Doctor of Pedagogical Sciences. Professor

Catrin Kolesnikova

Samara Architectural and Constructional University. PhD

Galina Kolesnikova

Russian Academy of Natural Sciences and International Academy of Natural History. Taganrog Institute of Management and
Economics. Philologist, Psychologist, PhD

Ekaterina Kozina

Siberia State Transportation University. PhD
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Tatiana Kurbatskaya

Kamsk State Engineering — Economical Academy. PhD

Irina V. Larina

Federal State Educational Institution of Higher Professional Education. Associate Professor

Natalia Litneva

Orlov State Institute of Economy and Trade. Volga Branch of The Federal State Budget Educational Institution of Higher
Professional Education

Grigory G. Levkin

Omsk State Transport University. PHD of Veterinary Sciences

Anton Mosalyov

Russian State University of Tourism and Service. Associate Professor

Irina Nekipelova

M.T. Kalashnikov Izhevsk State Technical University. Department of Philosophy. PhD

Olga Ovsyanik

Moscow State Regional University. Doctor of psychology. Professor

Sergei A. Ostroumov

Moscow State University. Doctor of Biological Science. Professor

Andrei Popov

Director "ProfConsult Group". Nizhniy Novgorod Region. PhD

Alexander A. Sazanov

Leningrad State University named A.S. Pushkin. Doctor of Biological Sciences. Professor

Carol Scott Leonard

Presidential Academy of the National Economy and Public Administration. Vice Rector. PhD, Russian History
Nikolay N. Sentyabrev

Volgograd State Academy of Physical Culture. Doctor of Biological Sciences. Professor. Academician
Alexander N. Shendalev

State Educational Institution of Higher Education. Omsk State Transport University. Associate Professor
Victor F. Stukach

Omsk State Agrarian University. Doctor of Economical Sciences. Professor

Marina Volkova

Research Institute of Pedagogy and Psychology. Doctor of Pedagogical Sciences. Professor

Larisa Zinovieva

North-Caucasus Federal University. PhD. Pedagogical Science. Associate Professor

Saudi Arabia

Ikhlas (Ibrahim) Altarawneh

Ibn Rushd College for Management Sciences. PhD Human Resource Development and Management. Associate Professor in
Business Administration

Salim A alghamdi

Taif University. Head of Accounting and Finance Dept. PhD Accounting

Serbia

Aleksandra Buha

University of Belgrade. Department of toxicology "Akademik Danilo Soldatovi¢", Faculty of Pharmacy
Jane Paunkovic

Faculty for Management, Megatrend University. Full Professor. PhD, Medicine

Sultanate of Oman

Nithya Ramachandran
Ibra College of Technology. Accounting and Finance Faculty, Department of Business Studies. PhD

UK

Alan Sheldrake

Imperial Collage. London University. Electrical Power Engineering Consultant. PhD

Christopher Vasillopulos

Professor of Political Science at Eastern Connecticut State University. Doctor of Philosophy (Ph.D.), Political Science and
Government

Ukraine

Alexandra V. Gorbenko

National Transport University. PhD

Anna B. Gulyayeva

Institut of Plant Pyysiology and Genetics. PhD

Irina Skripchenko

Dnepropetrovsk State Institute of Physical Culture and Sport. PHD.OPS
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Bogdan Storokha

Poltava State Pedagogical University. PhD

Katerina Yagelskaya

Donetsk National Technical University. PhD

Lesia Baranovskaya

National Technical University of Ukraine "Kyiv Polytechnic Institute", PhD, Associate Professor

Mixail M. Bogdan

Institute of Plant Physiology and Genetics. PhD

Liana Ptaschenko

Poltava National Technical University named Yuri Kondratyuk. Doctor of Economical Sciences. Professor
Oleksandr Voznyak

Hospital “Feofaniya”. Kyiv. Head of Neureosurgical Centre. Associated Professor

Olga F. Gold

Ukrainian National University named I.I. Mechnikov. PhD

Sergei S. Padalka

Doctor of Historical Sciences, Professor, Senior Researcher at the Department of Contemporary History

and Policy at the Institute of History of Ukraine National Academy of Sciences of Ukraine

Stanislav Goloborodko

Doctor of Agricultural Sciences, Senior Researcher. Institute of Agricultural Technologies of Irrigated Agriculture of the National
Academy of Agrarian Sciences of Ukraine

Victoriya Lykova

Zaporizhzhya National University, PhD

Victor P. Mironenko

Doctor of Architecture, professor of department "Design of architectural environment", Dean of the Faculty of Architecture of Kharkov
National University of Construction and Architecture (KNUCA), member of the Ukrainian Academy of Architecture

Crimea

Lienara Adzhyieva

V.l. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). PhD. Associate Professor
Nelya Gluzman

V.l. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). Doctor of Pedagogical Sciences. Full
Professor

Oksana Usatenko

V.l. Vernadsky Crimean Federal University, Humanities and Education Academy (branch). PhD. Associate Professor
Tatiana Scriabina

V.. Vernadsky Crimean Federal University, Evpatoria Institute of Social Sciences (branch). PhD. Associate Professor
Vladyslav Fadieiev

V.l. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). PhD. Associate Professor

United Arab Emirates

Haitham Hobanee
College of Business Administration, Abu Dhabi University, PHD

USA

Carol Scott Leonard

Presidential Academy of the National Economy and Pubic Administration. National Research University — Higher School of
Economics. Russian Federation

Cynthia Buckley

Professor of Sociology at University of lllinois. Urbana-Champaign. Sociological Research

Mikhail Z. Vaynshteyn

Lecturing in informal associations and the publication of scientific articles on the Internet. Participation in research seminars in the
"SLU University" and "Washington University", Saint Louis

Nicolai Panikov

Lecturer at Tufts University. Harvard School of Public Health. PhD/DSci, Microbiology

Yahya Kamalipour

Dept. of Journalism and Mass Communication North Carolina A&T State University Greensboro, North Ca. Professor and Chair
Department of Journalism and Mass Communication North Carolina A&T State University. PhD

Uzbekistan

Guzel Kutlieva
Institute of Microbiology. Senior Researcher. PhD BS
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Community of Azerbaijanis living in Georgia is publishing scientific papers of scientists on Website and in Referred
Journals and Online Journals with subjects which are mentioned below:

AGRICULTURAL, HISTORICAL, NATURAL SCIENCES & ENGINEERING

Agriculture, Agronomy & Forestry Sciences
History of Agricultural Sciences

Plant Breeding and Seed Production
Environmental Engineering Science
Environmental Technology

Physics

Botany, Zoology & Biology

Earth Sciences & Organic Farming

ECONOMIC, MANAGEMENT & MARKETING AND ENGINEERING

Economics and Management of Enterprises
Historical Sciences and Humanities

Economy and Management of a National Economy
Mathematical Methods, Models and Information Technologies in Economics
Accounting, Analysis and Auditing

Money, Finance and Credit

Demography, Labor Conomics

Psychology and Sociology Sciences

Philosophy and Philology Sciences

History of Science and Technology

Management and Marketing

Social Science

Economic Science

Pedagogy Science

Politology

MEDICINE, VETERINARY MEDICINE, PHARMACY AND BIOLOGY SCIENCES

Clinical Medicine

Prophylactic Medicine

Theoretical Medicine

Stomatology & Dentistry

Veterinary Medicine and Zoo

Drug Technology and Organization of Pharmaceutical Business
Pharmaceutical Chemistry and Pharmacology
Standardization and Organization of Medicines Production
History of Pharmacy

Innovations in Medicine

Biophysics and Biochemistry

Radiology and Microbiology

Molecular Biology and Genetics

Botany and Virology

Microbiology and Hydrobiology

Physiology of Plants, Animals and Humans

Ecology, Immunology and Biotechnology

Virology and Immunology

History of Biology

Entomology
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TECHNICAL AND APPLIED SCIENCES

Applied Geometry, Engineering Drawing, Ergonomics and Safety of Life
Machines and Mechanical Engineering

History of Science and Technics

Electrical engineering, Radio Engineering, Telecommunications, and Electronics
Information, Computing and Automation

Mining and Geodesy Sciences

Metallurgy and Energy

Chemical Technology, Chemistry Sciences

Technology of Food Products

Technology of Materials and Products Textile and Light-load industry
Machinery in Agricultural Production

History of Art

Project and Program Management

Innovative Technologies

Repair and Reconstruction

Materials Science and Engineering

Engineering Physics

Mathematics & Applied Mathematics

Architectural Technology

REGIONAL DEVELOPMENT AND INFRASTRUCTURE

History of tourism

Theoretical and methodological foundations of tourism and recreation
Tourist market , its current state and development forecasts

Training and methodological support
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