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APPLICATION OF INNOVATIVE TECHNOLOGIES IN MUSEUMS
IMPUMEHEHUE NTHHOBAIIMOHHBIX TEXHOJIOT'U B MY3ESIX
Zhandarbekova T.A. / Kannapoexona T.A.
student /cmyoenm
Kazakh Leading Academy of Architecture and Civil Engineering, Almaty, Ryskulbekova, 28
Kazaxckaa 2onosnas apxumexkmypno-cmpoumenvhas akademus, Aimamol, Poickynbekoea, 28

Annomayua. B pabome paccmampusaiomcs uHHOBAYUOHHBIE MEXHOI02UU, NPUMEHEHHbIE 8
myseunvlx 30anusx. B XXI eexe 3auacmyro unghopmayuonHvle mMexHONO2UU NPUMEHAIOMCS 8
paznuynvix  ompaciax. OzpomHoe Koauuecmeo KOMNAHUU NPUMEHAIOM UX 6 C80ux cghepax
desimenbHOCMU NOPOUl 0adce Ha 20CY0apCmME8eHHOM YposHe. B nocmosnnou pazpabomke Haxooamcs
Hogeliuue cpedcmea KoMmyHukayuu. Takoce UHGOpMAyUOHHbIe MEXHOL0UU 3AMPOHYIU PAZHO20
pooa myseu U BblICMABOYHble KOMNJEKcbl. A Kak npasuno, emeopeHue UH@OPpMayUoOHHbIX
MEeXHONI02UNl 8 MY3elHble BLICIMABOUHbIE KOMNIEKCbl CHOCOOHO NOBbICUMb UHMEPeC K OAHHOMY GUOY
passneyeHus U npugiedb NomoK HO8blX nocemumerel.

Knioueswie cnoga: myseii, UHHOBAYUOHHbBLE MEXHONIO2UU, IKCHOHAM

Ha cerogusmnuii  aeHs  OOJbIIOE  KOJIMYECTBO  JIIOJEH  MCHOJB3YIOT
UH(OPMAIIMOHHBIE TEXHOJIOTUH B MOBCEAHEBHOM ku3HU. Ceituac I00yI0 HYXHYIO
uHOpMaIMI0O MBI MOXXEM MOJYyYWTh Ha Mpoctopax uHTepHeTa. Dumibmbl ¢ 3D
s dexkTamu, KOTOphIE MBI CMOTPHUM Ha CETOJHS CTAJIM OOBIICHHBIM TaK Kak JICHb 3a
JTHEM TIOSIBJISIFOTCS PA3HOTO POJila MHTEPAKTHMBHBIC pa3BiieueHus. OAUH U3 TaKHX,
Harpumep, Microsoft Kinect, ero MoxHO ycTraHOBUTH Joma. MMeHHO mnoO3TOMY
ceiyac BO MHOTHUX MY3esX HCIOIb3YIOTCS WH()OPMAIMOHHBIE TEXHOJOTUM IS
MIPUBJICYCHHSI OOJIBIIE TOCETUTENCH.

Celiuac BeO-CalT SIBJIICTCS HEOTHEMJIEMOM YACTHIO B JKU3HH JIIOOOM KOMITaHUH,
0COOEHHO B BeK WH(GOPMAIIMOHHOW TEXHOJOTUM, WMEHHO I[O3TOMY MY3€sIM
HEOOXOJMM CBOM COOCTBEHHBIH CalT. DTO CBOEro pojaa 00S3aTeNbHBIN MYHKT IS
MIPUBIICUCHHUSI M YBEIMYCHUs yao0cTBa moceTuteliss. B BeO-caiiTax MOXHO HaWTH
peXuM padOThl, LIEHbl Ha TMOCEIICHHUS SKCKYPCHUM, paclucaHue TeX WU HHBIX
BBICTABOK M KOHTAaKTHbIC JaHHble My3esd. OjHako OBIBAIOT IIeJible MYy3eHHbIC
MopTajibl, B KOTOPBIX MOXKHO TNPUOOPECTH DJIEKTPOHHBIC OWJIETHI, MOCMOTPETh
WHTEPHET-Mara3uH CYBEHUPOB, a TakKKe€ TMPOBECTH BUPTyaJIbHBIH Typ IO
AKCHO3ULMOHHBIM 3anaM. [lomoOHbIE MOpTalbl MUMEITCS B KPYHMHEUIIHUX MY3esiX
Mmupa kak JlyBp (pucyHok 1), Opmutax n KnuBieHacKkuil My3e.

[lepcoHasibHbIE CTpaHUIBI BEO-CAaUTOB IMO3BOJISIOT IPUBJIEYb OOJBIIE JHOJIEH,
3aMHTEPECOBAB  MPEJCTOSIIIMMH  BBICTABKAMH, COOBITUSAMH U HEOOJBIIUM
boT00630poM. Takas aKTUBHOCTb MY3€E€B B COIIMAJIBHBIX CETSIX MO3BOJISIET JIy4Ile
y3HaTh MHTEPEChl COBPEMEHHOM AayJIWTOPUM M TOMOTaeT COCTaBUTh HEKUU
MICUXOJIOTUYECKUN MOpPTpeT moceTtuTenei. Ha ceromHss akTUBHO BEOYT CBOIO
COLMAIBHYIO Ce€Thb MUPOBBIE My3eu JIyBp, I 0OCy1apCTBEHHBIN UCTOPUUECKUN MY3€H,
OpMuTax U bputanckuii My3eil.

brnaromapss ~ akTUBHBIM  MOJB30BATENsIM  BE0-CATOB  MOXHO  coOpaTh
CTaTUCTUYECKUE MaTepuajbl O 4YacThIX ITOMCKOBBIX 3alpocax M HaWTH caMble
MOMYJIIPHBIE MyOJMKANMUA. 31€Ch MOXKHO OCTaBJISITh OT3BIBBI, KOMMEHTApHUU O
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BBICTABKax, OJarojapsi KOTOPbIM HOBBIE MOCETHTEIM CMOTYT y3HATh BIEYaTIICHUS
mrozeit u 0osee MOAPOOHO U3YUUTh HHTEPECHBIE BBHICTAaBKU. BO MHOTHX My3esiX ecTb
GPS HaBuramms, ¢ TMOMOIIBI0 KOTOPOW OCYIIECTBIIICTCS KOHTPOIb MEPEMEIICHHS
MOCETUTENIEH MO 3aly M BHJCOKAMEPHI, KOTOpbIE (UKCHUPYIOT AMOLMHU JIOACH Ha
ompeneneHHy 3Kkcnosunmio. Ha 6a3e [lapsunoBckoro myses B Poccun (Mocksa)
TECTUpPYETCs TeXHoJorus eyetracking (pUCYHOK 2).

f w L OUWVR g

Pucynok 1. BupryajabHasi 3kckypcus B my3ee JlyBp.
HUcmounux: [hittps://www.louvre.fr/en/online-tours]

iy

Pucynok 2 - UcciienoBanne BU3yajaibHOM cpeabl My3esi Npu momMoinu eyetracking

TEXHOJIOTUHA
HUcmounux: [http://www.darwinmuseum.ru/blog/ajtreking-issledovaniya-v-darvinovskom-muzee/

OTO TEXHOJOTUS TMO3BOJISIET OTCIAEAUTh HAMpaBiIeHUE B3TJsJa 4YEJIOBEKa,
OJiaroiapsi KOTOPOMY MOKHO TPaMOTHO U MPaBUIILHO PA3MECTUTh KCIIOHATBHI.

B HekoTophix My3esx miis 6ojee yA0OHOrO BPEMSIIPOBOXKICHUS MOCETUTENEH
IIPOBOJATCA MHAMBUIYAIbHBIE UHTEPAKTUBHBIE 3KCKYPCHH, KOTOPBIE COCTABISIOTCS
OHJIAH IO/ 3aKa3 ONPEIEICHHOrO MOCETUTENS.

ISSN 2663-5712 7 www.sworldjournal.com
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[Tox mpenBonutenscTBOM EBpocoro3a mpoBOAUTCS pa3pabOTKa TEXHOJIOTUU
CHESS, kotopas mo3BojsieT IeHepupOBaTh MapLIPyThl «IoA 3aka3». Ha riaBHOU
CTPAHMIIE CaiTa AIEKTPOHHBIN KypaTop MPEeAJIaraeT CIMCOK MPOrpaMM IOCEIIECHHUS
caMbIX HM3BECTHBIX My3eeB. [locine TOro kak IOJIb30BATENN 3apPETHCTPUPOBAINCH
HY)KHO BBIOpaTh MOJXOJSANIMN MapIIpyT, PEAaKTUPOBATh €ro MO COOCTBEHHOMY
KEJTaHWIO, a 3aTeM HYKHO CKadaTb WHTEPaKTHUBHBIM Tux Ha Ttenedon. C
WHTEPAKTUBHBIM THJOM MOXXHO TIOCETUTh MY3€H MO0 MapuipyTy, KOTOPBIA ObLI
MIPOCTPOEH CAMOCTOSITENIbBHO W Y3HaTh TOJBKO HHTepecyomeo uHpopmanuio. [lo
TaKOW TEXHOJIOTUH paboTatoT B My3esx ['peruu u @panuuu.

brnarogapsi BHEIpPEHWIO WHHOBAIIMOHHBIX TEXHOJOTHM MOXKHO YBEJIMYUTH
ASMOIIMOHAJIbHBIE BIEYATIEHUs TOceTUTeNed My3eeB. Hampumep, CyliecTByIOT
MHTEPaKTUBHbBIE CTOJIbI, KOTOPBIE HE TOJILKO AT MH(OpMalKio 00 3KCIOHATE, HO U
MO3BOJISIIOT ~ B3aMMOJIEWCTBOBATH C HHUM 33 CYET CBOEr0 JIMHAMHYECKOIrO
n3o0pakenus. Kak nmpumep MOXKHO PUBECTH MHTEpaKTUBHOE mpocTpancTBo Gallery
One Knunenackoro mysesi. 31ech BbiosiHeHa cuctema Microsoft Kinect, kotopas
MIOMOTaeT B3pOCIBIM U JETSAM 0oJiee MOAPOOHO MO3HATH PA3HOIO PoJia MPOU3BEACHUS
MCKYCCTBAa W DJKCIIOHAaTOB. BebO-kamephpl, pacroyioKEHHBIE B 3ajax, Pacrno3HaIOT
JIBI)KEHUE MU MUMHKY 4Y€JIOBEKa. A TakKe B BHUPTYaJbHOW PEATILHOCTH B PEXUME
peabHOTO BPEMEHHM KaMepbl CIIOCOOHBI HAWTU CXOXKUX MEPCOHAXKEW pa3HOro poja
MPOU3BEICHUN N300PA3UTEIHHOTO UCKYCCTBA U3 KOJUICKIIUU BHICTABOYHOTO MY3€sl.

B Hame Bpems mnpeacTaBisieTCsl BO3MOXKHOCTh, HE BBIXOJS M3 JIOMa, MpPH
HaJIMYUW BCErO JIMIIb MHTEPHET Kalens M HOYyTOyKa YBUIETh IPOU3BEACHUS
HCKYCCTB MHUPOBOT'O YPOBHSI, KOTOPbIE XpaHITCS B Apyrux mysesx. CrnennanbHo s
ATOr0 BO MHOTHX My3esixX co3farorcs 3D KOuu 3KCIOHATOB, KOTOPBIE pa3MeIaloTCs
Ha canrte. ECTh calTbl, C KOTOPBIX MOKHO CKauuBaTh 3D Mozenu, a mociae MOXHO U
pacriedyatatb Ha crnenuainbHoM 3D mpunTepe. Ha ceroanss onuH u3 OOJBIIMX
MOI00HBIX TPOEKTOB peanu3zyeT CMUTCOHOBCKHM My3eil BMecTe ¢ Autodesk.

CymectByeT npoekT noj Ha3BanueM Google Art&Culture. Ha noprane npoekra
OB 00BENICHBI IIEHHbIE MaTepUalibl JTYUIINX My3eHHbIX coOpaHuit Mupa. B pamkax
MpoeKkTa OIM(PPOBAHO MHOXKECTBO JKCIIOHATOB U CcHOpPMHUpOBAHA cHCTEMa
HaBUTallMU. OKCIIOHATOB MOYKHO HAWTHM N0 MMEHHU aBTOpPA, HA3BAHUIO, TEXHUKE
WCIIOJIHEHUSI, TEMATUKE W HAIPABICHHUIO MCKycCTBAa. Takxe 3[eCh IMOJIb30BaTENISAM
Google Art&Culture npenaratorcst okosio 60 My3eeB ¢ BUPTYaJIbHBIMU TYpaMH.

JlononHeHHas peanbHOCTh OTKPBIBAET HOBBIE BO3MOYKHOCTH JUISI TEXHHYECKO-
Hay4yHBIX My3eeB. B Tokmo B QyTypuctuueckom myszee Mupaiikan (pucyHok 3)
MOCETUTEIN MOTYT «OTIPABUTHCS» B MOJIET HA OPOUTY 3eMIIH.

B HamumonanpHoM Mmy3ee BammHcTOHa ¢ momomipio mpmioxeHun Skin and
Bones ckeneTbl )KHBOTHBIX MOTYT «OXKHBUTH» Ha HAIIUX TJia3aXx oOpeTas KpOBb H
mw10Th. A B J[apBMHOBCKOM My3ee Ha 3kcro3uiuu «llyTemectBre ¢ >KMBOTHBIMU»
3BEPU MOTYT «BBIUTH» K TOCTSAM U3 BUTPHH.

3akir0ueHue U BbIBOJBL.

beccniopHo, BHeApEeHHWE WHHOBAIMOHHBIX TEXHOJOTHMM B MY3E€UHOE [IEJIO0
CUMTAETCA JOPOTMM YIOBOJBCTBUEM, HO OHO TOro CTOWUT. biaromaps Takum
TEXHOJIOTHSIM TIOCEIlIEHHE My3€eB CTajo eme Oojee MO3HABAaTEIbHBIM U
pa3BlIeKaTEIbHOM MEPONPUITHEM Beb MH(GOPMAIIUS B BUJIE «UTPbD» HAMHOIO JTy4Ille
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yCBauBacTCA. 4! 6J1ar011ap51 Pa3IMYHBIM HOBOBBCIACHHUAM MOXHO ITOCTOAHHO
YACPIKHUBATH U COBpeMeHHOﬁ AyJAUTOPUH K TPAAUTTHOHHBIM My3€ﬁHBIM OKCIIO3ULUAM.

Pucynok 3 - Ixkcno3unmnu gyrypucTudeckoro mysess Mupaiikan
Hcmounux: [https://womanadvice.ru/muzey-miraykan]

Jluteparypa:

1. Poccuiickass My3eiiHasi JSHUUKIONEIUS — [DIEKTPOHHBIN pecypc], KoA
noctymna: http://www. museum. ru

2. 'onuapuk, H.I'. IludpoBbie MyJbTUMEAUINHBIE TEXHOJIOTUH — CMBICIOBBIE

cpenctBa mepempaun uHGOpMarMoHHoro coaepxkanus // IIpobiembl co3maHus
nH(GOPMALIMOHHBIX TeXHOJOTHil: cO. Hayy. Tp. — 2012. — Bpim. 21. —c. 74-76

3. HoBoctu mckycctBa — [DneKTpoHHBIN pecypc], kox moctyma: http://www.
theartnewspaper. ru 6. Ascreen — [ DJIeKTpOHHBIN pecypc], Koa mocTyma: http://www.
ascreen. ru

4. UndopmaliMoHHBIE TEXHOJIOTUH B KynbType: Kypc jekuuit / E.C. Toamauesa,
C.JI. 3amkosen, 10.B. Bunanckuii, H.JI. T'onuapoBa. — MuHnck: CoBpeM. 3HaHWS,
2010. — 264 c.
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Abstract. The paper considers innovative technologies used in museum buildings. In the XXI
century, information technologies are often used in various industries. A huge number of companies
use them in their fields of activity, sometimes even at the state level. The latest means of
communication are constantly being developed. Information technologies also affected various
museums and exhibition complexes. And as a rule, the introduction of information technologies in
museum exhibition complexes can increase interest in this type of entertainment and attract a
stream of new Visitors.

Key words: museum, innovative technologies, exhibits

Crartbst otnpaBneHa: 22.04.2021 r.
© XKannmapb6exona T.A.
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V]IK 721.925
FEATURES OF THE IMPLEMENTATION OF BIM TECHNOLOGIES IN
THE DESIGN DEVELOPMENT PROCESS OF ARCHITECTURAL

COMPANIES
OCOBEHHOCTH BHEJIPEHUE BIM TEXHOJIOT'MH B ITPOIIECC
IPOEKTHBIX PABPABOTOK APXUTEKTYPHBIX KOMITAHUM
Shadibekov T.K. / Illaasi0exoB T.X.
student /cmyoenm
Kazakh Leading Academy of Architecture and Civil Engineering,
Almaty, Ryskulbekova, 28
Kazaxckas 2onoenas apxumexkmypno-cmpoumenbHas akademus,
Anmamet, Poickynbexosa, 28

Aunomauus. B pabome paccmampusaiomces ClLOXCHOCMU NPOYeccvl nepexooa Hda
napamempuyeckoe npoeKmupo8aHue apxXumeKmypHulX KOMNAHUL, CEA3AHHble C 0COOEHHOCMAMU
cyuwjecmsyroujeri TUHeUKU npoepamMmnozo obecneuenus. Paccmompenvl nekomopule npocpammmbie
NPOOYKMbL U CHOCOObL 83AUMOOCUCBUS UX C UHDOPMAYUOHHBIMU NPOEKMHBIMU MEXHOIOSUAMU.

Knwuesvie cnoea: npoexmmuvie  mexHonio2uu, UHDOPMAYUOHHOE  MOOENUPOBAHUE,
apxumekmypa 30aHuil

BIM  (aarn.  Building Information  Modeling), wam  TexHOJIOTHH
MH(OPMAIITMOHHOTO MOJCIIUPOBAHUS 3[JaHUN U COOPYKEHUH, — 3TO JAJIEKO HE HOBOE
ABJIEHUE, O KOTOPOM CIbIIIANIa, HABEPHOE, HA HBIHEIIHUKA MOMEHT Kaxxaas
yBaxaromasi ce0s OopraHuzanusi XOThb Kak-TO CBSi3aHHasi C MIPOEKTHUPOBAHUEM H
CTPOUTEILCTBOM 37aHuUK U coopyxkeHui. [1] Texnomorusm wuHGOPMAITMOHHOTO
MOJICIUPOBAHUS HAXOMIT C KaXKIbIM TOJIOM Bce Oojiee IMHMPOKOE MPUMEHEHHE B
pas3HbIX cTpaHax. Ho HECMOTps Ha 3TO Majg0 KTO MOYET IPaMOTHO MEPECTPOUTH BCE
MIPOEKTHBIE MPOLIECCHI U IMTPOU3BECTU BEPHOE U MOIHOE BHeaApeHue BIM B npoekTHOE
MPOU3BOACTBO CBOMX (MPM, H3MEHUB CaMy CyTh METOJIOJIOTHUH BEACHUS TPOSKTHBIX
poueccoB. (pUCyHOK 1).

Pucynok 1. Cxema BHeapenusi BIM.

MHorue apXuTeKTypHO-CTPOUTENIbHBIE KOMIIAHWUA BCE €II€ HE YBEPEHBI B
npeumyiiectse BIM TeXHONIOrH B OCHOBHOM H3-3a OTCYTCTBUS OIIBITA BHEIPCHUS,
IPAaMOTHBIX  CHEIUAJIUCTOB,  (PUHAHCOBBIX  BO3MOXHOCTEH, JUOO  U3-3a
KOHCEPBATUBHOM TOUYKHU 3PEHUS HA MPOECKTHBIE U CTPOUTENBHBIEC ITPOLECCHI B LIEJIOM,
B kotopom BIM 3auactyio wurHopupyercs. B ocoGenHoctn Ha JTarme

ISSN 2663-5712 11 www.sworldjournal.com
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KOHLENITyQJIBHOIO WM 3CKH3HOTO IPOEKTUPOBAHUSA APXUTEKTOPBI UTHOPHUPYIOT
UCIoabp30BaHne  noaxonoB  BIM, momarasce Ha  CTaHZApPTHBIE  METOMBI
MOJIETUPOBAHUSl HCIIOJIb3Ysl TakKhe mporpammubie obecrneueHuss kak 3DsMAX,
SketchUp, AutoCAD.

MHoOrue apxXuTeKTOpbl HUHTEIPUPYIOT IIAPpAMETPUUYECKOE MOJEIUPOBAHUE U
BU3YaJbHOE MPOTrpaMMHUpOBaHUE B pabouue MPOIECChl CBOMX MPOEKTOB, HCIONb3YsI
Takue npuioxkeHus, kak Grasshopper, Rino, Dynamo. Onnako eciu Obl OHH
W3HAYQJIbHO NPUMEHSJIM YacTUYHO JAHHYIO TEXHOJIOTMIO, TO MHOIME padbodue
MOMEHTBI MOKHO ObUIO OBl PEIINTh YK€ Ha HAa4YaJIbHBIX dTanax MPOECKTHPOBAHMSL.
(pucyHOK 2).

& Gresshopper  File Edit View Display _Solution Help _amaravati tower 04 0 99% (4} Tue208PM Q @ i=
. “ e e Grasshopper a0
™ Params

00 0000 0000 Ll UeEs 2& » w4
B e e
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Command Hide Werle X:3082408 VEILTHM  Z:00L

Pucynok 2 — Pa6ounii npouecc B nporpammax Grasshopper u Rino.

B ocnoBe HawansHOrO mpouecca BIM mpoekTtupoBaHus, Kak NPaBUIIO, JEKHUT
[IApaMETPUUECKOE MOJEINPOBAaHUE. TeXHMYECKH 3TO 3Ha4yuT, 4ro BIM monens, ee
TUIBl U HK3EMIUIAPHl UMEIOT OMNpPEETAEHHbIE MapaMeTpbl U HACTPOMKH: IIMPUHA,
JUIMHA, BBICOTA, TUIl M3JI€NIMs, MacCy, IUIOWIa/lb, CTOUMOCTh U T.1I. [2]. To ecTh
KaXIpId 00BeKT B 3D Mo nMeeT HaCTPONKH UMUTHPYIOIINE pealbHbIe CBOMCTBA
Y TIOBEJICHUE CTPOUTEIBHOTO MaTepuania, IIyTeM YCTAHOBKH 3HAYEHUU CBOWCTB BCEX
napameTpoB. Toraa, kKak KOHCEpBaTUBHBIN MOJIb30BATEIb BPYUHYIO MOJICTUPYET BCIO
r€OMETPHIO, a BCE CBOMCTBA U MapaMeTphl U BOBCE OTOOpAXKaeT JIUIIh B BU3YyaJTbHOM
IjaHe, JMO00 B CTOPOHHUX TNPWIOKEHUSX, YTO MPUBOAUT K IOCTOSHHBIM
HEJIOMOHUMAHUSM MEXKJy CMEXKHBIMHU Pa3iejiaMyd U SIPKO BBIPAKEHHBIM KOJUTU3HSIM.
(pucyHok 3)

Xotrss BIM cuibHO 3aBHCHT OT MapaMeTPUYEeCKOr (DYHKIIMOHATBLHOCTH, OH B
OCHOBHOM HCIIOJIB3YETCS Ha OOBEKTHOM YPOBHE, IJI€ MOJb30BaTENh KOHTPOJIUPYET
CO37[aHUE KaXJI0ro OOBEKTa B OTIEIBLHOCTH COOHMpasi 3TO BCE B OOIIYIO JIOTUYECKH
COCTABJICHHYIO IIeNouky, modtoMy BIM w™openb, Oonbllie Moxoka Ha COOpPKY
CaMOCTOSITEIIbHBIX 0OBEKTOB, C MOJHBIM KOHTPOJIEM Kak Haj obmiel (Gopmoii, Tak u
HaJ[ €IMHBIM 00BEKTOM MO/IEIH.

OCHOBHBIMM TIPEUMYIIECTBAMH WH(OOPMALIMOHHOTO MOJICIMPOBAHUS MOXKHO
apryMeHTHUpoBaTh TeM, 4To 3D Mojenb MOJHOCTBIO CTPYKTYPUPOBAHA, C YETKO
3ajanHoO uHpopManueit. Yepes MojaenupoBaHue u napamerpusanuio 3D 0ObEKTOB,
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CBOMCTB DJIEMEHTOB U IK3EMIIIIAAPOB, U3 KOTOPBIX COCTOUT OCHOBHAA MOJCIIb.
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Pucynok 3 — I[lapamerpuueckoe cemeiicTBo Revit

Kpome Toro, mpaBuiibHO cTpykTypupoBaHHas BIM mopens crnocoOHa BblIaTh
BCIO PAa3pEUIMTENBHYI0 JOKYMEHTAlMI0, B COOTBETCTBUM C HOPMATHBHBIM
odopmIIeHUEM TOTO WJIM MHOTO rocyaapctra. [Ipexae Bcero B Bume 2D yepTexei,
TaKMe Kak IUIaHbl, ¢acajsl, pa3pesbl, cnenudukanuu, y3ibl U T.J. KOTOpbIE IO-
MpeKHEMY HEOOXOAMMBI IS TMOJYYEHHUS pa3pelieHUs Ha CTPOUTENbCTBO U IS
peanu3aluu CTPOUTEIbHBIX PadoT.

[TapameTpuueckuii moaxoa MOJCIMPOBAHUS SBIETCS Oojiee THOKUM, HallpUMep
Rhino, MicroStation u CATIA nns Grasshopper. Korma reomeTrpuisi MOJHOCTBHIO
Cr€HEpPUPOBaHa Yy IIOJb30BATENs €CTh BO3MOJKHOCTH OJKCIOPTHPOBATH CBOM
napamMeTprIecKre MOJICIN B pa3HbIe MpOTrpaMMHbIE o0OecrieueHus Ha ocHoBe BIM u
IPOAOIKUTH paboTy yxe Tam [3].

Hanpumep, crena B BIM mMoznenu, sIBIsS€TCS CUCTEMHBIM 3JIEMEHTOM, KOTOPBIN
MOJIyYaeT MOJHBIA COCTAaB CBOMCTB, BKIIIOYAs YTEIIUTENb U OTAENKY. (PUCYHOK 4)

RER R W O - 8K
VYSOTSKIY

[ ———

PucyHnok 4 — ITapaMeTpbl CHCTEeMHOT0 ceMelcTBa cTeHbI B Revit

BIM mpoektupoBaHue, OPUEHTUPOBAHHO B OCHOBHOM, Ha T€OMETPUIO MOJEIIH.
XoTs M cama MOJeNb NpHUBA3aHA K BHEIIHUM AaHAJIUTHUYECKUM HMHCTPYMEHTaM,
KOTOpBIE TPEACTABISAIOT COOOW pazivuHble chenuUuKanuu wikn rpapuku, s
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OLICHKM pa3JIMYHBIX KpUTepUeB HP(GEKTUBHOCTH NPOEKTa, TAKUX KaK pacyer
WHCOJISILIUY, a3palliyl UK NOTpeOIeHe SHEPTUH, BCE JK€ CaM MPOIECC 110 CBOCH CyTH
COCPEIOTOYEH HA OCHOBHOM 3D MOzenu U Ha €€ JIeMEHTax.

[TosrydeHHass TeoMeTpUsl COJEPKUT Mallo MH(OpPMAllMM Ha HayaJbHOM 3Tare
OPOEKTUPOBAHUS M HMEET He OOJIbIINEe OTIMYUS OT MOJENH, CO3JaHHOW B
TpaguuuoHHbix cucteMax CAIIP. Oxnako BIM noaxon tak e ya00€H TeM, UTO €CTh
BO3MOXXHOCTh pabortath B eauHoM ¢opmate IFC (Industry Foundation Classes) -
dbopmaT AaHHBIX C OTKPHITOM crnenudukanuen, KoTopas HE KOHTPOJIMPYETCS HU
OJIHOM KOMIIaHMEW WM rpynmnoi kommnaHui. Jlanueiii @opmat daiina ObuT co3aaH
xommanuei building SMART (International Alliance for Interoperability, IAl) ans
YIPOINEHHUS B3aUMOJICHCTBHS B CTPOUTEIHLHON WHAYCTPHH.

Henagno ObLIa 3amylIieHa mporpaMmma OpenBIM. (url:
Buildingsmart.com/openbim), npu mnoanepxkke BuildingSMART u HekoTophix
codrBepubix kommnanuii takume kak Tekla, Graphisoft u Nemetschek.v OpenBIM
OpUEHTHpPOBAaHA Ha YINpPOIIEHHE OOMEHOM J[aHHBIX W HH(pOpMalnueld Ha OCHOBE
dopmarta ¢aiina [FC, He3aBUCUMO OT HCMOJIB3yEMOI0 MPOTPAaMMHOI0 OOECIIeUeHUs

[4].

YMeHbIIEHHE CYIIECTBYIOIIUX pa3pbiBbl MexAy 3D MOJenblo, CO3JaHHONW Ha
OCHOBE TMapaMEeTPUUYECKOTO MOJCIHPOBAHUS M TPOTPAMMHOIO OOECTeYeHUS IS
coznanua BIM mopeneu, Mg NPOEKTUPOBIIMKOB CTAHOBUTCS CEPHE3HOM 3a/1aueci.
OgHuUM M3 TIOAXOJIOB SIBASCTCS — HMcnojb3oBaHue BIM coBMeCTHMBIX HaHHBIX, a
MMEHHO (opMartbl A nepenadnd 0oJjiee HACHIIEHHBIX MOJENed Mexay o0euMu
MeTojoorusaMu. [lapaMmeTpruueckyro MoJieib MOXKHO HCIIOJIb30BaTh, JUIsl T€HEpaIuu
BXOJHBIX (ailioB u gaHHbIX, B ¢opmare [FC, xoToppie B HalbHEWUIIEM MOYKHO
MMIIOPTHUPOBATH B IporpaMmy Ha ocHoBe BIM [5].

O6men monensimu uyepe3 IFC mo-mpexxnemy OyIyT pa3BUBaTbCA, OCOOEHHO
Korja craHeT AocTynHo Oombine [FC-coBMecTUMBIX mporpaMMHBIX (PpEMBOPKOB C
OTKPBITBIM UCXOIHBIM KOJIOM.

Hampumep, Cucrema «ANAR +» ¢ oTkpsITEIM HcxonubM kogoMm (Labelle et al,
2009) renepupyeT CKPHUIITHI U3 MapaMETPUUECKON MOJeiu, o0pabaThiBaeT JaHHBIC
(Reas & Fry, 2007) u BkIt0O4aeT BO3MOKHOCTH OTNPEAEIEeHUs] COOCTBEHHBIX HACTPOEK
u noa Hactpoiikamu BIM monenu. PaGoraer »To Bce, kak cucrema B Buae GDL-
COBMECTHUMBIX  CKPHUIITOB,  KOTOPbIE€  MCIOJB3YIOTCS  MpPU  OMNPEICIICHUU
napametpuueckux 00bekToB B ArchiCAD. To ecTh JaHHBIN MMOJIX0]1 3aKIH0YAETCS HE
TOJIBLKO B oOMeHe 3D Mojenbi0 WM €ro dJeMEHTaMHu, a B Iiepefadye JaHHBIX,
CUCTEMHBIX HACTPOEK, IEPEeHOCE JAaHHBIX C JAUcCHeTdepa MpoeKkTa (JIUCThI C
yepTekamMu, criennupuKauy, aHHOTalUK, BEAOMOCTH U T.1I.).

B 3akimrodueHun MOXXHO CKaszaTh, YTO co3daHue IU(poBOW Mojenu OobIe
rojaraeTcsi Ha TapajurMbl IapaMEeTPUUECKOTO MPOCKTUPOBAHUA, TJI€ 3aMbICell
MPOEKTa W BHEIIHUE WHOOPMAIMOHHBIC MOTOKH MOTYT OBITh 3aMMCTBOBAHBI, JJIS
co3nanusi uHpopmarmoHHoi wmojenu. I[IporpammHOoe obOecrniedueHue JenaeT uX
coBMecTUMbIMU ¢ cucremamu BIM, mnpeumymectBa 000OMX TOIXOOB MOTYT
JOTIONIHATL JPYr Jpyra W OO0beAWMHEHBI B Oojiee IENbHBIM IMdpoBol paboumit
MPOLIECC, TJI€ HET OIpPENEIIEHHON KOHKPETHOW MPOrpaMMbl WJIM HUHCTPYMEHTA, HO
nH()OpPMAIMOHHBIC TOTOKU HAXOJSATCS MO KOHTPOJIEM.
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3aKkJI04YeHue U BLIBOJbIL.

B 3akmioueHuM MOXXHO cKa3aTh, 4YTO co3fgaHue LU(poBON Mojenu Oonblie
[IOJIAraeTCs Ha MapaJurMbl MapaMETPUUYECKOrO IMPOEKTUPOBAHUS, TI/I€ 3aMBICEIN
NpOEKTa M BHEIIHUE HWH(OpPMAIMOHHBIE TOTOKM MOTYT OBITh 3aMMCTBOBAHBI, IS
co3nanusa uHpopMmanuoHHOW Moxenu. [Iporpammuoe oOecnedeHue JenaeT HX
COBMECTUMBIMU C cucteMamu BIM, mnpeumymiectBa 000MX MOIXOJOB MOTYT
JOTIONHATE JpYT Apyra W oObeauHEHbl B OoJiee IeNbHBIN IUdpoBO pabouwmii
IIPOLIECC, TJI€ HET OIpPENEIEHHON KOHKPETHOW INpOrpaMMbl WJIM UHCTPYMEHTA, HO
MH(}OpPMAIIMOHHBIEC TOTOKU HAXOATCS MO KOHTPOJIEM.
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Annotation: In this century all technologies are advancing fast. Now buildings are heated
using district heating systems, electricity or heat pumps. Instead of natural ventilation systems
usually mechanical ventilation systems are installed in the buildings. An interest of improving
efficiency of office work, while indoor environment conditions are changed, is growing
increasingly. If we desire to create better quality of indoor air, it is not enough to know the
temperatures of inside and outside air. Nowadays, it must also be considered other factors of
thermal comfort and indoor air quality. The main purpose of this article is to find out which
ventilation system, displacement or mixing ventilation is better for offices. Also it is relevant to find
out what impact the ventilation system has on the employees and how it can affect the owner of the
building. Another aim is to find out differences between displacement and mixing ventilation
system. Furthermore the thesis discusses the advantages and disadvantages of these types of
ventilation. It is important to find out the optimal type of ventilation. After all, the most famous
theoretical physicist Albert Einstein once said that “Everything should be made as simple as
possible, but not simpler”. This rule is valid also in ventilation systems. It is significant to find the
most suitable but at the same time the ventilation type which is simplest to install, because just in
this case the productivity of the employees, indoor air quality will be improved. Also savings of the
potential energy will be created. Well, and during a pandemic, this topic is becoming more and
more relevant, not only in terms of people’s ability to work, but also in terms of people’s lives.

Keywords: displacement ventilation, mixing ventilation, office buildings, indoor climate,
thermal comfort

Introduction.

Nowadays, there are a lot of people who work in offices. In order to maintain
the productivity of work, it is necessary to keep up the appropriate microclimate
conditions indoors. Usually when people are working they start to yawn. It happens
not because they are bored, but at that time the concentration of the carbon dioxide in
the indoor air is too high. In this case is must to use properly balanced mechanical
ventilation. The period when people are spending time in non-ventilated places is
disadvantageous for their health; it reduces the efficiency of work and creates

unpleasant feeling. Polluted air can cause many various health problems for people;
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for example frequent headaches, allergies, insomnia and other diseases [2]. However
if the place has appropriate ventilation system no discomfort is felt and also the
productivity of people increases. Ventilation system is designed specifically to
maintain the suitable under climate conditions which are safe, comfortable and
healthy for humans [3].

Literature review.

People's ability to work is one of the most important factors influencing the
results of any organization. The results of research conducted in recent years show a
direct relationship between environmental microclimate parameters and human
employability. Statistical studies in large Western companies or offices show that the
average area per person is 20 m?, but in the USA and China this area is only 10 m?.
However, despite the fact that the smaller the area, the lower the costs, but such
efficient use of the area also has negative features. After all, the larger the number of
employees, the higher the air pollution with carbon dioxide (CO,). Air temperatures
rise from people and equipment. In the last decade alone, the amount of heat emitted
by computers per working day has increased from 1 kW to 12 kW. Therefore, it is
very important to regulate the room temperature and ventilation so that the quality of
the indoor microclimate does not deteriorate. Here, N. B. Kayea suggests using cool
night air for ventilation. Mechanical ventilation alone makes it difficult to maintain
the right air temperature, especially during the warm season, when the outdoor
temperature is high. Air conditioners are then used that not only regulate the air
temperature but also maintain the required humidity. When installing air
conditioners, it is not necessary to run large diameter pipes necessary for mechanical
ventilation [4].

According to Wargocki P. to achieve the best results of the office work, it is
necessary to have the appropriate indoor environment. The indoor air quality has a
direct connection with the preferably (high) performance probability of the
employees [3]:

1. Two times bigger supply rate of the outdoor air can decrease a sickness of
the employees approximately by 10% and it will increase the productivity of
work approximately by 1,5%.

2. Decreasing the temperature which is above 24°C can increase the

effectiveness of office work by 1,5% by every 1°C.

3. Increasing the temperature which is below 20°C can increase the

effectiveness of office work by 2% by every 1°C.

4. The effectiveness of office work can be increased by 1% if the percentage of

dissatisfied be reduced by 10%.

The benefits of the appropriate indoor environment by using proper ventilation
system are not only for employees. The biggest intention to improve the indoor
environment should be from building owner.

Corgnati S. P. claims that effectiveness of the ventilation system in office or
other type of building can be assessed using two different methods [6]:

1. The effectiveness of removal contaminant £€;:

This method defines the duration thought which airborne contaminant is
eliminated from indoor air. The effectiveness is calculated by Equation 1:
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fe=T (1)

Cmean — G5

where: £.- the effectiveness of removal contaminant, c. - the contaminant

concentration in the exhaust, ¢, - the contaminant concentration in the supply, cuean_-
the mean concentration in the room

2. The air change method:

This method defines the quantity of times through which the air is eliminated

from the room during one hour. The air change is calculated by Equation 2:
qy
n=5 (2)

where: n - air change rate [h'], g, - air flow rate [m*/h], ¥ - volume of the room
[m*].
After the air change rate is calculated, the nominal time constant can be easily
found. The nominal time constant shows how long the air will be inside the space
until it is extracted. This value can be calculated by Equation 3:

T, = n 3)

where: T, - nominal time constant [h], n - air change rate [h™!].

It is very important to solve the issues of indoor microclimate in time, but most
administrations try to choose the easiest way - to install an air conditioning system.
The air conditioners are switched on in the maximum mode, windows and doors are
closed - this causes a devastating effect on air quality. Therefore, hoping to create a
work-friendly environment exacerbates the situation. Mattheos Santamouris, project
manager at Renson, said: "Air conditioning without ventilation is the worst solution."
Therefore, it is very important to choose smart rather than quick solutions. In this
article, we will try to talk more about the two main types of mechanical ventilation in
office buildings. They are displacement and mixing ventilation. Figure 1 shows the
differences of air distribution in mixing and displacement ventilation.

J \ , Occupied
N \ ’ . Zone

r}-’ '~ f' S

Mixing Ventilation Displacement Ventilation

Figure 1. Mixing and displacement ventilation

Briefly about displacement ventilation. In such a system the supply air usually
goes close to the floor and it has low velocity it means that the supply air goes across
the floor it displaces warm air. In the room with displacement ventilation system the

ISSN 2663-5712 18 www.sworldjournal.com



—

SWorldJournal Issue 8 / Part 2 (%

cold air will slowly leave the diffuser and travel along the floor into the space. When
the supply air meets a heat source, for example an employee, a customer or even a
computer, the heat will cause the air to rise. In this convection air lifts contaminants
up and out of the occupied zone. This also pulls supply air up across the person
providing them with comfort and fresh air (in this case employees who are working
in the office can more easily to acquire the information which is given). This means
that the quality of work will be improved.

Displacement ventilation is an emerging alternative to traditional mix flow air
distribution systems. This type of ventilation systems is well suited for areas with
high ceilings. In the summertime cooling configuration, the cold air is supplied at a
low velocity by diffusers near the ground and warmed by occupants and equipment.
This warm air will raise taking pollutants with it and is collected for exhaust at the
ceiling level. Displacement ventilation not only translates to energy savings from
reduced fan usage and higher acceptable supply air temperatures, but it also raises
indoor air quality.

The second type of ventilation we are considering is Mixing ventilation. In this
ventilation type the fresh air gets into the offices or the other places from the top of
the room [1]. Mixing ventilation means that the fresh air is mixed with local air and
all contaminants also are mixed. Accordingly the concentration of contaminants is
less than it is specified in the regulations of indoor air quality [2]. In mixing
ventilation system the extract air goes out from the outlet devices which are also
located at the ceiling. The main requirement for mixing ventilation is that a trajectory
of the supply air must be the same when the supply air temperature and quantity are
changing [1]. For this purpose, the supply air is goes through two streams, a
fundamental and directional. The flow rate of the main steam is changing and the
deflector is not. This allows giving such a volume of motion for the supply air, which
gives constant flow path when gravitational forces are changing.

Research methodology.

The main purpose of the measurements was to compare two types of ventilation:
displacement ventilation and mixing ventilation. And to find out which ventilation
system is better for offices and also to analyse what impact it has to indoor
environment conditions. All measurements were performed in a laboratory in a room
specially designed for the experiment (XAMK University). The size of this room
6,8x3m. During an experimental part the different heights of the room were used.
First of all, the measurements were done using 2,65m height of the room, and later
3,1m height was used. Consequently, the volume of the room varies between 54,06m>
and 63.,24m’.

In the first part of measurements, the test room was made up as office space for
one person (Figure 2).

A floor surface for one person was 20,4m? which is more than 12m?/person.
According the regulations LV 05-10440 the air flow from supply air device 13 dm?/s
were used. Also the same quantity of air was extracted from the room using one
extract air device.

In the second part of measurements, the test room was made up as 4-person
office space (Figure 3).
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Figure 3. A test room simulated as -person office room

A floor surface for four persons was 5,1m*person, which is less than
12m?/person. So according to the regulations LV 05-10440 the air flow from supply
air device 11dm?/s per person were used. The same amount of air was extracted from
the test room using four extract air devices.

During the measurements three different devices were used: two devices of
mixing ventilation and displacement ventilation device. Both mixing ventilation
devices were installed in the ceiling. All supply and extract air devices are made by
“FlaktGroup” company.

We used this equipment to perform the study (Figure 4):

Figure 4. Equipment used in the study

To measure the air flow in the circular supply and extract air devices the air flow
hood Swema Flow 236 was used (Figure 4 a). To measure the air flow from semi-
circular wall-mounted supply air terminal micro manometer Swema Man 8 was used
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(Figure 4 b). Flow meausuring hood AccuBalance 8370 was used to measure the air
flow from multi-nozzle rectangular diffuser (Figure 4 c). Data were obtained in four
different heights which are important for sitting and standing person:

1. 0,Im (foot level);

2. 0,6m (knee level);

3. 1,1m (head level for a sitting person);

4. 1,7m (head level for a standing person).

The velocity of air was measured using omnidirectional anemometer Swema 03.
The device is presented in Figure 4 d. The values where were received at 1,1 m
height of the room.

Research results and their analysis.

The experiments were performed 4 times, their duration was always the same
and lasted after 10 min. In the measurement case 1 and 2 the test room was simulated
to 1-person office room. And in the measurement case 3 and 4 the test room was
simulated to 4-person office space. The temperature of supply air was 18°C in every
case.

First of all measurements have been done in test room which was made as 1-
person office room. The sum of internal heat loads was 673W. The height of the
room was 2,65m and the air flow was 13dm’/s. The values of temperature when
displacement ventilation is operated are presented in (Figure 5 a). In the same
conditions the measurements were performed also with mixing ventilation system.
The values of temperature when mixing ventilation is operated are presented in
(Figure 5 b).

22 22
21,5
r_“-'-.ll'l-fl'l—_- 215 +— - ama™
21
—0,1TT1 J _0’1”']
2055 J?w#ﬂ 21 I
o —0,6m —r 0,6m
19,5 1,1m 20> 1,1m
19 1,7m 20 1,7m
CoMAAILT D Do Mmmmmmonns
EEEEEEEEEE TIL25823855
JJddddgdooddod it s s s s s s
a) b)

Figure 5. Indoor air temperature in a one-person office with a room height of
2.65 m with different ventilation methods

According to the graphical data (Figure 5 a) we can see a tendency that in
displacement ventilation system the supply air goes across the floor. It means the
temperatures in different levels of the room are not the same. In the higher level the
temperature is bigger than in previous one. However the situation in mixing
ventilation system is different (Figure 5 b). The temperatures in occupied zone, where
a simulated human was standing, are approximately the same. It confirmed the fact
that in this type of ventilation system the supply air mixed with room air right away.
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The second test was performed by changing only one parameter, that is,
increasing the height of the room to 3.1 m. Temperature values for different
ventilation modes are given (Figure 6 a, b).
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Figure 6. Indoor air temperature in a one-person office with a room height of
3.1 m with different ventilation methods

Analogously in measurement case 2 there is similar values as in measurement
case 1. This congruence can be explained because of very low designed air flow
(13dm>/s). However the temperatures are more convenient while displacement
ventilation is used. So in this case it is easier to get comfortable indoor environment
conditions using displacement ventilation.

The nominal time constant was calculated : in the first test it is 1.16 h and in the
second 1.35 h. It is possible to make a conclusion that in both cases the employee
who will be working in that indoor environment feel discomfort factors such as
sleepiness, tiredness and his work will be not efficient. The air flow must be
increased for this type of space.

Further, the experiments were fought using the same ventilation methods, only
now they were simulated in the office premises of 4 persons. First, the height of the
room was 2.65 m. (Figure 7 a, b).
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Figure 7. Indoor air temperature in a 4-person cabinet with a room height of
2.65 m with different ventilation methods
From these graphs, the differences from the previous ones are very clear. The
graphical data from Figure 7 a, b shows the variations between displacement and
mixing ventilation in more accurate way. In both cases the temperatures during the
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time are getting higher. It happens because in the internal heat load is more than 2
times bigger than in test room which was simulated to 1-person office room.
However, the indoor environment conditions for employees who are usually sitting
during the work are more convenient with displacement ventilation system.

And in the last test, the same measurements were made by changing the height
of the room to 3.1 m. Other parameters were the same as in measurement case 3. And
here again we see the temperature differences between the two ways of ventilating
the room (Figure 8 a, b).
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Figure 8. Room air temperature in a 4-person cabinet with a room height
of 3.1 m with different ventilation methods

We see that the results of the last two tests in the workroom of four people are
similar. According to the classification LV 05-10440 the class S2 the temperature of
a level 1,1m is too high for both ventilation systems. The idea is that in the space 4
computers, 4 simulated humans were used which created a large amount of internal
heat load (1306W).

According to the recommendations LV 05-10440 category 2, the air velocity
must be less than 0,17m/s. The value of air velocity is very important for draft
sensation. The size of air velocity was measured during every experiment at 1,1m
height of the room. The values are showed in (Figure 9).

4 persons office 3,1m
4 persons office 2,65m

1 person office 3,1m

1 person office 2,65m

v
T

0 0,002 0,004 0,006 0,008 0,01

B Mixing ventilation ~ m Displacement ventilation

Figure 9. Air velocities during different measurements

According to the measured results, the air velocity doesn’t reach the air velocity
values which are given in recommendations. It means that there are no possibilities to
air drought.

We will try to briefly describe the results obtained. According to the regulation
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LV 05-10440 in class 2 a main temperature in the room should be 21.5°C. This value
can fluctuate between 20.5°C and 22.0°C. The temperatures which were recorded in

the test room which was simulated as one person office room are given and compared
in (Figure 10).

22,5
22
215 m Displacement
21 1 ventilation
20,5
20 - m Mixing
19,5 - ventilation

e \ccording LVI
05-10440

1 person office, | 1 person office,
2,65m 3,im

Figure 10. Comparison of temperatures in one person office

From the diagram we can see the temperatures which were received using the
mixing ventilation system are closer to the values which are given in the regulations.
Consequently, in this case for both heights it is better to use a mixing ventilation
system if the comfortable indoor environment conditions are the main goal.

The situation of air temperatures in the test room which was simulated as four
person’s office also is analyzed. According to the regulation the temperature values
stay the same. The temperature values which were given in this type of office space
are presented in (Figure 11).

24

23

ﬁ . mm Displacement

20 ventilation

19 ..

18 I M|><|r.1g .
ventilation

e \ccording LV 05-
10440

4 person office, | 4 person office,
2,65m 3,im

Figure 11. Comparison of temperatures in 4-person office

Seeing that the a workplace is adapted for seated work the most important
temperatures must be on the levels 0.Im, 0.6m, 1.Im. On the strength of the
temperatures which were received in 4-person office space the temperatures are
superior and closer to values in the regulations using displacement ventilation system.

Conclusions.

This study was designed to compere two different types of ventilation:
displacement ventilation and mixing ventilation. Also to find out which of these
systems are more suitable for offices? And to analyze what impact it has on
productivity and performance.

Here are some of them:

1. Better final findings can be made from the measurement results of test room
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which was simulated to 4-person office place. Whereas the floor area stayed the same
size (20.4m?) and work places for four people occupy the biggest part of the room. It
isn’t easy to find an appropriate place for displacement ventilation for such type of
space. It is possibility to use two units of displacement ventilation diffusers in
different places of the room.

2. If the all results are summed up, it can be predicted that mixing ventilation for
4-person office space is superior option than displacement ventilation. In both cases
(with the room height 2.65 m and 3.1 m) when using a mixed ventilation method, the
dissatisfaction of dissatisfied people is lower (8% and 7%) in proportion to values
when displacement ventilation is used (13% and 7%).

According to the results (of measurements) it is possible to see a tendency that
in displacement ventilation system the supply air goes across the floor. It means the
temperatures in different levels of the room are not the same. In the higher level the
temperature is getting higher than when room height is 2.6 m. However the situation
in mixing ventilation system is different. The supply air comes into the room and it
instantly mixes with the room air.

The most accurate results were received in the test room which was simulated to
four persons’ office space. More informative results were received using mixing
ventilation system. The percentage of dissatisfied people in this case fluctuated
between 8% and 7%. It means the efficiency of work will be increased and the
comfortable indoor environment conditions will be obtained. Less important but still
worth mentioning results was received when the height of the room was 3.1m. In that
situation the displacement ventilation is also suitable choice. But it would be more
difficult to find out an appropriate place for displacement ventilation diffuser in the
room which would satisfy all four persons in the office.

The main implication of this study was clarified that the temperature differences
of distinct levels in the room are higher in displacement ventilation than in mixing
ventilation. However, the final conclusions show that with mixing ventilation systems
it is easier to reach comfortable indoor environment conditions in office buildings.

Need for future research is important. For more accurate results the
measurements must be performed not in test room but in real office rooms which one
of them would have displacement ventilation system and another would have mixing
ventilation system. In that case the measurements of contaminant concentration and
CO2 level in the room also could be done. During these measurements which were
done in the test room simulated humans were used. For this reason the results of the
measurements in the laboratory cannot be as accurate as it can be in real situation.

During these measurements when the test room was simulated to four person
office space, in some cases the temperatures were not stable enough. In this case it
would be effective to perform the same measurements for a longer period, for
example 1 hour or even 8 hours as a full-time working day. Accordingly it will be
possible to evaluate a quantity how much a space is warmed up during the longer
period.

But the main conclusion is that the pace of life is tremendous and times are
changing and to live comfortably, it is no longer enough to use windows and enjoy
the fresh air, as our parents or grandparents did. High energy efficiency class houses
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are extremely airtight, so they cannot ensure natural air circulation and no matter
where, at home or in the offices, that feeling better will not be enough, especially in
winter. After all, together with the open windows, various dirt and dust enter the
house, and dust mites and mold accumulate in non-ventilated rooms, headaches often
start to bother, and respiratory disorders can also occur. Air circulation in new
construction homes is minimal, so expect a good microclimate, good performance
results without a modern ventilation system is definitely not worth it.
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Pe3tome: B smom 6exe sce mexnonocuu cmpemumenvHo passusaiomcs. B nacmosiwyee epemst
30aHUs  OMANIUBAIOMCS C  HOMOWDBIO — CUCEM  YEHMPAIU308AHHO20 — MENI0CHADIICEHU,
INEKMPUHECKUX UAU MENT0BbIX HACOCO8. Bmecmo cucmem ecmecmeeHHOU SeHMUNAYUU 30AHUS
00bluHO  0OOpYOyIOm  cucmemamu — MeXaHudeckou — eewmuaayuu. Omo  Oeiaemcs 8
yensx nosvlueruss 3¢hpexmusnocmu pabomul ouca, max Kax yciosus oxpydcarouell cpeovl 8
nomewjeHusix MeHsiomces. Ecau mbl  xomum  yIyuuums Kawecmeo 8030yXa 8 NoMeueHul,
HeO00CmamoyHo 3HAmMb memnepamypy 6030yxXa 6 nomewjeHuu u Ha yauye. Basxcnvimu cmanosames u
opyaue (paxmopvl meniogo2o Kompopma, a maxdxice Kawecmea 6030yxa 6 nomewernuu. Ochosnas
yenb OAHHOU  CMamvy - BbISACHUMb, KAKAs CUcmemda  GeHMUIAYUU - GblIMeCHEeHUeM Ul
cmeutusanuem, 6oavuie nooxooum 0s 0Qucos. Takice 8ANHCHO BbIACHUMD, KAKOE GIUSHUE CUCEMA
BEHMUIAYUU OKA3bIBAC HA COMPYOHUKO8 U KAKOE GIUAHUE IMO OKA3bleAem HA 81a0elbyd 30aHUsL.
Ewe o0na yenwv - gvlsichums, uem omauyaiomcst 6blmecHenue U nepemeuiuéanue 6 6eHMUIAYUOHHOU
cucmeme. Kpome moeo, 6 cmamve paccmampusaomcs 00CMOUHCMEA U HeOOCMAMKU IMUX 8U008
senmunayuu. [lene cmamovu - no0obpams onmumanbHulll mun eenmunsyuu. Mzeecmuolil usux -
meopemux Anvbepm DUHwImMeH CKa3an, 4mo «8ce OONNCHO Oblmb KAK MOJICHO Npouwje, HO He
Xyoice». Dmo npasuno Kacaemcsi u cucmem seHmunsyuu. Basxcrno naimu naubonee nooxoosiuuil, Ho
68 Mo Jice 8peMs CaMblil NPOCMOU 6 YCMAHO8Ke MUn BeHMUIAYUU, MAK KAK MOIbKO mo20d
VAVUUWUMCSL KAYecmeo 6030YXd 6 NOMeWjeHUuu, a mem CambiM U Npou3so0umenbHoCms mpyod
compyonuxos. Kpome moeo, 6ydem coxpameHa nomenyuanivhas sHepeus. Bo epems enobanvbHoll
namoemuu 3ma mema CMAaHOBUMCs 6ce 0ollee AKMyalbHOU He MONAbKO 0/ mMpPyOOCHOCOOHOCMU
J00ell, HO U Ol UX KA4eCcmed HCU3HU.

Knrouesvle cnosa: eenmunsiyus eblmecHeHueM, GeHMUNAYUS CMEUUBAHUEM, OQUCHbIE 30AHUS,
MUKPOKAUMAM 8 NOMeWeHUlU, Meni080t KomMgpopm.

Cratps otnpasinena: 22.04.2021 r.
© Cynxiosene P. A., [Tapumayckene /[l., Cymxkrore U. P.
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Anomauia. Y oaniti pobomi 008e0eH0 ICHY8AHHA [-20 MOMeEHmMY CUNbHO2O PO38 A3KY OJis
CMOXAacmuyHo2o  inmezpo-ougepenyianeHo2o  pienanns  Imo-Bonemeppu  npu  HasgHocmi
BIHEPIBCLKUX 30YPEHb MaA NYACCOHIBCOKUX NePEMUKAHb.

Kniouogi cnoea: cmoxacmuune inmecpo-ougepenyianvhe piHAHHS, BIHEPIBCbKI 30VPeHHS,
NYacCOHIBCLKI NEPeMUKAHHSL, ICHYB8AHHS PO38 53K).

Berym.

[MuTaHHIO ICHYBaHHS Ta €IMHOCTI PO3B’SI3KY JI€TEPMIHOBAHUX Ta CTOXaCTUYHHUX
(y BUMaIKy HasBHOCTI BIHEpPIBCHKUX 30ypeHb) IHTETrpo-AU(epeHIiaTbHIX PIBHAHb
ITo-BonbsTeppu npucssiuena mpans [1]. Tam ke q0BeIeHO MapKiBChKY BIIACTUBICTH
PO3B’SI3Ky Ta JOCIIPKEHO MUTAHHS CTIMKOCTI PO3B’SA3KY TaKuX PIBHSAHB. Y Mpalsix
[2—4] po3BUHYTO METOJUKY JOCIIKEHHSI CTOXaCTUYHUX piBHSIHB ITO-BonbTeppu Ha
BUIAJIOK HAsABHOCTI IyaCCOHIBCbKMX TIepeMHuKaHb. Martepias gaHoi poboTu
y3arajbHIOE Pe3yJIbTaTH LI0JI0 ICHYBaHHS Ta €IMHOCTI PO3B’SI3KY, IO PO3IIIAIAIUCS
B poborax [1-4,7-9], Ha croxacTuuHe 1HTErpo-audepeHiaibie piBHIHHSA ITO-
Cxopoxoaa-BonbTeppu crnemiaibHOro BUMIIsSiAy (BUNaao0K /-ro MOMEHTY, [ >1).

ITocTanoBka 3amaui.

Posrnmsnemo Ha (Q,F,P) 3 norokom o-anredp {F,,t>t,} CTOXaCTU4YHE

iHTerpo-audepenuiaibae piBHaHHA [To-Cropoxona-Bonbreppu

dx(t) =[a,(t,x") +ja2 (¢,5,x")ds + .tfa3 (t,5,x")dw(s) + jja4(t,s,xs,u) X

¢ t t U

0 0 0

xV(du,ds)dt +[b,(t,x") + [b,(t,s,x")ds + [by(t,s,x" )dw(s) +

0 0

+j [b,(t,s,x° u)V(du,ds)ldw(t) + [[c,(t,x" u) + jcz (t,5,x° ,u)ds +

t U U

0 0

t t
+ jc3 (t,8,x° ,u)dw(s) + j jc4 (t,s,x" ,u,u )v(du,,ds)v(du,dt), (1)
ZO l‘OU

X0 =" )
ne {x(t)=x(t,w)}cR", t>t,, weQ; {a(t,p)},{b(t,p)} HenepepBHi 3a t>t,,

peD, Bigoopaxenus B R"; D, — mpoctip Cxopoxoma [5, 6] ioxkambHO
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obmexxeHnx (yHKIH, sIKI € HeIepepBHUMU CITpaBa Ta MAarOTh JIBOCTOPOHHI TPaHUIII
(HIJI), Burnsimy ¢: R, — R" 3 HOpMOIO

loll =0+l =(pO) +] ()" p(s)ds)"”, 3)
0
ne D’ — mpocrip D, 3 HOpMOIo (3), 1< p<oo,
. {x(t—s), ty<s<t,
x(s)=
p(s—t), s>t
p:R_— R, —obmexeHa QyHKLIA 3ru1apKyrodol aii (auB. m. 5.1.1 [2]);
{a,(t,5,x")}, {b,(t,s,x")} — R" -BUMIpHI;
{a,(t,s,x")}, {by(t,5,x")} — R" ® R" ® R™ -BUMIpHI;

{w(s)} — R"-BuUMipHHI CTaHAAPTHHUN BIHEPIBCHKUM MPOIIEC HA WMOBIPHICHOMY

(4)

npoctopi (€, F,P) (ui pyHKuioHanu BU3HauYeH1 Ta BUMIipHI 3a bopenem Ha G x D?,
ne G={(t,s)e[t,,T]x[t,,T]:5s<t});

{a,(t,s,x",u)} 1 {b,(t,5,x",u)}, KpiM LbOTO, BUMIpHi 3a u € U < R";

{c,(t,x",u)} — R" ®U -BUMIpHHUIA,

{c,(t,8,x°,u)} 1 {c;(¢t,s,x",u)} — R" ® R" ®U -BuMipHi,

{c,(t,s,x",u,u)} — R" ®R" ®U ®U -BuMipHMi (111 PYyHKLIOHATIN BU3HAYEHI Ta
BUMIpHI 3a bopenem Ha G x D? xU );

{v(du,dt)} — nentpoBana myaccoHiBcbka Mipa 3 mapametpoM [1(du)dt, sika He
3ICKUTH BIJL {w(t)}.

Hexait {F,t>t,} —noTik o -anreOp MHOXHUH 3 () Takuil, o {w(?)} 1 {v(t,4)},

Ae A (A — o-anrebpa MHOXkUH U ), F, — BuMipH1 V¢ 2>¢,. Ilo3Haunmo uepe3 J LB

t, 2 0 mpocTip BUMIPHUX BUIIAKOBHUX IPOLECIB {X(¢),f >{,} TaKuX, L0 x% e D” mus
KOXKXHOTO @€ ) Ta {x(f)} HE 3aJeKUTh BiJ MPUPOCTIB BIHEPIBCHKOTO MPOIECY Ta
IIyaCCOHIBCBKOI Mipu {w(s) —w(t,),s = t,} 1 {V(s,A)—V(t,,A),s >t,, A A}.
O3nauenns. CroxactuuHuil mpouec {x(¢),t € (—oo,T]} € cUIbHUM PO3B’A3KOM
piBuaHHA (1), (2) s t €[¢,,T], axmo: 1) {x(¢)} Heynepemxyrouuii [6] nus t<T; 2)

o . t t o . . .
x' e D? npu tet,,T] maitke ckpi3b; 3) x° =@ maiike ckpi3b; 4) iHTErpamu Bix

MonymB a;, b, ¢, i=1,4 ckiHYeHHI. 5) A {21, CHPaBIXKYETbCA BIANOBIIHE
1HTErpaibHe PIBHSHHS.
Jlami mosHauumo s x:R, xQ—> R" uepes |x() |j0 (t)= sup | x(s)|. Hanamni
toését
OyZIeMo CyTTEBO BHKOPHUCTOBYBATH HEpiBHOCTI Bypkromwaepa [1] mis AOBUIBHOTO

[>1:
E| [y )dw)[! (1)<, E(] Iy ds)'™, 5)

0 0
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E| [ [y (5009 (du,ds) ! ()< e, E([ [l (5.0 TTdwyds) >, (6)

tOU tOU

T
s J' -BumipHOro mporuecy {y,(f,w)} Takoro, mo jt//f (t)dt <oo Mmaiike CKpi3b Ta
o
T
mist J'-BumipHoro mpouecy {w,(t,u,w),u €U} takoro, wo | [w;(¢,u)[1(du)dt <oo
(110
Maii>ke CKpi3b.
[To3naunmo

t ts
R(t,x) = [a,(s,x")ds + [ [a,(s,v,x")dvds +
0 ‘0%

+j jas (s,v,x")dw(v)ds + j }Ia4(s,v, x",u)V(du,dv)ds +

tO tO tO toU

£ 15,5, Ydw(s) + [ B, (5,v,x" dvdw(s) + [ by (s,vsx Ydw(v)dw(s) +
+j } [b,y(s,v,x" ,u)V(du,dv)dw(s) + j [e,(s,x",u)V(du,ds) +
+j j jcz (s,v,x",u)dvw(du,ds)+ j jjc3 (s,v,x",u)dw(s)v(du,ds) +

ZOUIO ZOUZ‘O

+| fj ¢, (s,v,x" u,u, W (du,,dv)V(du,ds) =
U

tO IOU
4 4 4
E;Rl.(t,x)+;Ql.(t,x)—i—;?i(t,x), (7)
Je mepma cymMa MIiCTHTh IIepIli 4OTHPM JOJAHKH, Ipyra — HAcTyNHi YOTUPH

JOJAaHKHU 3 iHTerpaHaMH 3a BiHepiBCBKI/IM npouecoM, TpETd — YOTUPHU AOJAHKHU 3

IHTerpayiaMy 3a IyacCOHIBChbKOIO Miporo. Hamami Oymemo omyckatu ingekc D7y
no3HaveHHi ||| .
DP

Jlema. Hexaii nna ¢ysnkuionams {a,},{b},{c;},i =1,4 BUKOHY€TbCS BIAIOBIIHA
ymoBa Jlimmung 3 koHctaHtoro L >0, Tomi ans po3B’sisky  {x(¢)} < R"
CTOXacCTUYHOTO AudepeHiaTbHoro piBHIHHA (1), (2) cipaBaKy€eThCs OlIHKA

E|R(.x) =R (O SKE| 8| +M E|SO) ) (0),
ne R(--) BusHaueHuii 3a dopmynoro (7), 5(t)=x(t)— y(t), K, =0t —1,)"*), M fo
3aJIKUTH TINBKH Bi f —f, Ta Mfo =o(1) npu t—t, > 0.

Hosenenns. Hexait T > ¢,. [lns ¢ €[¢,,T] matumemo
* 4 *
E|RG) = RGO <6 XE RGN =R (0)+
+E[Q,(63) - Q0[] (0)+ E|S,6.0) =S, ()],
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ne ¢, — Jesika JoJjaTHa cTaja.
3 po6otu [1] Bimomo, 1110:
t
EIR(¥) = RGO O <@ =1) " LE[ 8| ds; E|R(-x) = R} (1)<
‘o
t
SL(t=t,)" E[||8" | dv;E| Ry(\x) = Ry, ) [ (DS L (2 =1,)"7"
‘o

<E([ 118" F dv)?:E 10,0~ ) [! ()< LE(T 8" F dvys

‘o

10,60~ 0! ()<L~ E( 8" dv):

E10,() - 06 [ (0 Lt -1 [ || 6" P vy

BukopucroByroun HepiBHOCTI ['enbaepa 1 bypkroasaepa (5), (6), a Takox jgeMy
1.2.2 3 po6oTu [2], MOKHA CTBEP/IKYBATH, 1110

t L
E|R,(.x) =R () [ () Lt~V 2E([ || 6 |F avy*.
o
AHaJIOTIYHO MOKHA OJIEP>KATH OLIHKU

E1Q,0) - Q[ (<L —1,) " EC 115" dv)?

)

Bunumiemo tenep HepiBHOCTI At 1oAaHKIB S, (¢,x), i =1,4 13 crniBBigHOMEHHS (7)

t !
E|S,(,x)=S8,(. )| (V<LE([||6"|F dv)?;
o
%] I 22 1 e |2 é
E|8,(:x)=S,(: )|, (S Lt =1) " E([ || 6| dv)*;
‘0
*] l - | v 12 é
E|S8(,x) =S, 0) | (0SL(t=1,) " E([ || 6" [ dv)*.
o
*] ! Iy 11 v (2 é
E|S,(;x) =S, (OSLE—1,) " E([ |67 [ dv)*.
o
BuxopucroBytoun nacmigok 2B) 3 mpami [1] Ta mHacmimok 5.2 3 mpami [2],
noBezaeHy B mparil [1, dopmyna (2.7)] HepiBHICTH
t
116" du <

)
i

(K, (t=1)]|5° |, +f|5(u)| du+f(f|5(V) " p(u=v)dv)" du]

‘o o o

Z/p

1 HACJIJIOK 3 HeET:
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(Jlle P dV)”2<kz/zk”2[K (t=1)"* 87+
fo

+(f [S)[ dv)"™? +(I(I [8(s) [ p(v—s)ds)"du)"*],

‘o fo %o

0

~

ne k,,, K, nesxi ponarwi crani, || 0" /= [18u—v)|" p(v)dv, onepuMO HACTYIHY
0

OITIHKY
E|R(.x) =R (OSKE| 8| +M E[SO) ) (o), (8)

ne ]\7;0 =o(l) npu t —¢, — 0. Jlemy nosezneHo.

OcHoBHuii pesyabrar. Teopema. Hexai
1) mist KoeilieHTIB CTOXAaCTUYHOTO 1HTErpo-audepeHianbHoro piBHsaHHSA (1),
(2) Bukonyerbca ymoBa Jlimmiina 31 ctamoro L >0 gns noBumbHUX (Z,5)€ G Ta

x,yeD? , uelU;
2) niast KoeiieHTIB CTOXaCTUYHOTO 1HTErpo-AudepeHiaabHoro piBHAHHA (1),

(2) BUKOHY€ETBCSI yMOBa PIBHOMIPHOI OOMEXKEHOCTI MO ¢ € R 3 MPaBOK YaCTUHOKO
sursiny L(1+ || xHDp)

. o 11 o
3) icHye mouyaTKoBUii miporiec x_ € J ° Takuii, mo
E|x°|f <o 9)
Toni icuye equaunit [ -uit MmomeHnt (/ >1) cunmbHOTO pO3B’s13Ky piBHSHHA (1), (2)
{x(0} = D? ma E{|x()], (T)} <.

Josenenns. Icuysannus. Ilodyayemo x, :
x(@)=x () Vt<t, Vnzxl; x,(t)=x(t) Vt=t,.
Mg nz1, Vi>t,:

x, (1) =x_(t,) + Ial(s X0 )ds + Haz(s v,x._)dvds +

+I Iag(s v,x,_ )dw(v)ds + j j ja4(s v, X" u)(du, dv)ds +
+ jb (5,0 )dw(s) + j jb (5,v,x"_ Ydw(v)ds +
+ j jb (5,v,x"_ Ydw(v)dw(s) + j j Jb4 (5,9, )7 (it V) (5) +
+tI lI]cl(s X0 (duds) + | ij tjcz(s v, X" u)dvii(du, ds) +

+f ] T c;(s,v,x,_,u)dw(v)V(du,ds) +

oYUty
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+jjjjc4(s,v,x;_l,u,ul)l7(dv, du, )v(du,ds). (10)
%U%U
Tyt x| 3amaetbes, sk y (4).
3 (10), ymoB 1)—2) Teopemu i nmemu 5.2.1 3 pobotm [2] BUIUIMBAE, IO
{x,(t),t >0} — BuMipHHii BitHOCHO o -anredpu F, x, € D? Vit >1,.

MertogoM MaTeMaTHYHOI 1HAYKIII MOKaxeMo, o £ || x, H: Ol (t)<owo Vit,<t<T.

[Ipu n =0 maemo x(t)o e D’ 13 Buie r[06yz[0BaHoro vtelt,,T]:
I [HI 770 < C-[[ 2 = C | <2 |
ne C — KOHCTAaHTa, Ka 3al1eKuTh Bl K . 3Bigcn E | x; Hfo (T)<C-E||x" H; , <
Hexaii Bukonyerscst E | x| H:OI (t)<oo, t,<t<T. BHKOPHCTOBYIOUM HEpiBHICTH
I'enbnepa, onepxxumo Ve elt,,T]:
E||x, [l () <kET x_(t) [ +L (k(T = 1,) + (T = 1)) (1+ | x,, [l (TH]<
ne k,, ¢, — JesiKl CTal.

Jaumi, ogepKuMo: B
E|x%,0) =%, Ol )= EIRGx,,) = R6x, ) [ O <M E|x, ()= %, .0 ().

1
Moskemo BubGparu ¢, > 0 Tak, mob M, <— must t €[t,,t, +1,]. SIkio
o 2

no3Hayumo d = F | xl(-) — X, (") |Z (T") <0, TO OJIEPIKUMO, TITO

Elx ()—x )| —n, t €[t,,t, +1,]. Tonl, 3rigHo 3 HepiBHICcTIO Yebuioaa,

OJCPIKUMO:

YLIENOERMOIOEEE
© I
< YrE |5, =%, 0 ) ()<L T <o
3BIJIKH, 3a  memoro  bopens-Kanremti [6], BHILIHBAE, mo  psn
x,(t)=x_(t,)+ ni[xk (t)—x,,(¢)] maibke CcKpi3b MOHOTOHHO 30DLKHMH Ha [f,,t].

k=1
ToOro, x(¢) = limx, (¢) icHye, HEynepeKyoUuil Ta F,-BUMIpHUH Ha [f,,1,].

3amummiocs nokaszaru [7-9], mo {x(¢),# <t} € po3p’s3koM piBHAHHA (1), (2).

BuxopuctoBytouu (8), mpoBeeMo HaCTYyIHI OI[IHKU:

E|x(-)—x_(t,) - Ia(sx)ds— —jj'jjc4(svx U, Uy ) X

A OUtoU

x(dv,du, W (du,ds) [! (1)< K E | x() = x, ()} (1) +
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M, E|x()=x,, )" (0.

Haragaemo, mo nms ¢ <t¢, Ma€EMo M fo <—.

2
Skmo nokakemo, mwWo limFE | x(-)—x, (") |;Z ()=0, TO TBEp/UKEHHS Oye
JIOBEJICHO.
Hexait b, =i ", I'=1/(I-1). Toni, 3riaHo 3 HepiBHicTIo I'enbaepa [7-9]
. = db;’
E|x,() =%, O ()< (2= )(Zbl )"

Ta | x(-)—x, (") ()< liminf |x,()—x,,,() " (¢), 3a nemoro ®aTy [6] MaTHMEMO

E|x,()=x()[" (f)<d(2 )(Zbl)”—>0

n—x0

OTxe, TOBEICHO ICHYBaHHS [ -T0 MOMeHTy E-BHMlpHOFO po3B’s13Ky {x(¢)} mms
t, <t<t,+t,.
[1eit po3B’s130K MOXKHA PO3IIUPUTHU IJIs JOBUIBHOIO f €[t,,7], BAKOPUCTOBYIOUH

METOAWKY, 10 ommcana B [1]. €aMHICTH PO3B’SA3KYy TOBOJUTHCS 3a JOIMOMOTOIO
CTaHAAPTHOTO BimoMoro metoay [1, 5-9].

BucnoBku. JloBeneHO iCHYBaHHS [-TO MOMEHTY CHJIBHOTO PO3B’SI3KY ISt
CTOXACTUYHOTO IHTETPO-AudepeHIiaIbHOTO piBHAHHS ITO-BonbTeppu npu HasBHOCTI
BIHEPIBCbKUX 30ypeHb Ta MYAaCCOHIBCBKUX IepeMHuKaHb. OTpuUMaHi pe3ysbTaTH
MOYKHA 3aCTOCYBATH MPHU MOAIBIIHNX JOCHIKEHHAX cuctemH (1), (2) Ha CTIMKICTD.
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V]IK 528.92
APPLICATION OF MODERN SOFTWARE DIGITALS FOR CREATION OF

TOPOGRAPHIC PLANS M 1: 2000
3ACTOCYBAHHSA CYYACHOTI'O ITPOI'PAMHOTI'O 3ABE3ITEYEHHS DIGITALS J1JIsA
CTBOPEHHS TOIIOT'PA®IYHOI'O IIVIAHY M 1:2000
Stadnikova N.V./ Cragnikosa H.B.
senior lecturer / cmapwiuti 6ukiaoay
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Kolykhanin S.P./ Koauxanin C.I1.
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Shargar O.M. / llaprap O.M.
senior lecturer / cmapwiuti 6ukiaoay
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Likhva A.M. / Jlixsa A.M.
student / cmyoenm
Odessa State Academy of Civil Engineering and Architecture,
Odessa, Didrihsona, 4, 65000
Ooecvka depacasna akademis 6YOiBHUYMBA MA ApXimeKmypu,
Ooecca, syn./liopixcona, 4, 65000

Anomauin. Mema cmammi nonsgeae 6 po3pobdyi MeopPemuKo-memoooI02iUHUX OCHO8
BUKOPUCMAHHSL CYHACHO20 NpocpamHozo 3abesneuenns Digitals ons cmeopenns kapmoepagiunoi
OCHOBU HACeNleHUX NYHKMie. B pobomi npoananizo8ano Moiciuocmi UKOPUCAHHS NPOSPAMHO20
3a0e3neyeHts, 3aNnpPoNnoOHOBAHO MeEOPEMUKO-MEMOOON02IYHI OCHOBU BUKOPUCMAHHS CYYACHO20
npoepamuoco 3abeznevenns Digitals 0ns cmeopenHs kapmoepagiuHoi 0CHO8U HACeNeHUX NYHKMIG,
BUCBIMIECHO OCHOBHI HANPAMKU 3ACMOCYBAHHA pe3yibmamie kapmoezpagyseauns. B pezyromami
pobomu 6y10 GUABIEHO HU3KY Nepedac GUKOPUCMAHHS NpocpamHo2o 3abesneuenns Digitals ons
yineu eeodesii ma kapmoepagii.

Kniouogi cnosa: monoepagiunuii nnaw, nacenenuti nynkm, Digitals, kapmoepagis.

Beryn.

CrBopenHs Tonorpadiyaux miadiB macimradis 1: 500, 1: 1000, 1: 2000 € ogaum
13 3MICTOBHUX 3aBJaHb Yy Cy4yacHii kaprorpadii, amke BOHU CIYTYIOTh
KapTorpaiuHOl0 OCHOBOIO JUISI PO3POOKHM MICTOOYMIBHOI Ta 3€MJIEBIOPSIHOT
JOKYyMEHTAIlll Ha MICLIEBOMY piBHI.

TpanuuiiiHi METOIM IHCTPYMEHTAIbHOI 3MOMKH 3 BUKOPUCTAHHSIM €JIEKTPOHHUX
TaxEOMETPIB YacTO 3aliMarOTh TPUBAJIWM Yac 1 MOB'S3aHl 31 3HAYHUMH BUTpaTaMHU.
Henomniku iHCTpyMeHTaIbHOT 3HOMKH OYEBHJIHI MPU MPOBEJICHHI MOJIBOBUX POOIT HA
3HAYHUX 32 IJIOMICI0 BAXKKOMPOXIAHUX 00'€KTaX, KOJU CTOITh 3aBJaHHS B KOPOTKI
TepMiHM OTpumMatu Tonorpadivni mwianu macmradis 1: 500, 1: 1000, 1: 2000.

Digitals - mporpama mpu3HaueHa JJIsi CTBOPEHHS/OHOBJICHHS TOMOrpadiyHuX 1
CHelaJIbHUX KapT, BUAAHHA KapT, MICBKOTO KaJacTpy 1 3eMJICYCTPOIO, PIIICHHS
1HKEHEPHUX 1 MPUKIIATHUX 3aBlaHb. [I[porpama po3pobiieHa B Aep>KaBHOMY HAyKOBO-
BupoOoHuyomy mianpuemctsi (HBIT) «I'eocuctemay (M. Binauis).
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OCHOBHM TEKCT.

B sxocTi BUXiZHMX MaTepiaiiB Al pO3pOOJIEHHS TEOPETUKO-METOAOIOTIHHUX
OCHOB BUKOPHCTaHHS TporpaMHOro 3abesmeueHHs Digitals mms  cTBOpeHHS
tonorpadiunux twiaHie M 1:2000 B maHOMy JAOCHIJKEHHI BHUKOPHCTOBYBAJIHCS
MmaTepianu aepodoro3HiMaHHS TeputTopii cena Jlaune Opnecpkoi obnacti, a came
00po0JIeHI Ta 3aKOOPAMHOBAHI IIJIaHIIETH. (PUCYHOK 1)

Pucynok 1. Aepodoro3nimannst Tepuropii c.laune
Asmopcovka po3pobka

CrtBOopeHHs LM(GPOBUX KapT 3IIACHIOETHCS MIIIXOM BEKTOpHU3alii MO pacTpy
aepokocMiuHux 3HIMKIB y ¢opmatax TIFF 1 BMP. Ilpu BekTopu3zamii
BUKOPHUCTOBYIOThCSL IIA0JOHM TUHOBHX OO'€KTIB, HI0 3a0€3MEUyI0Th ABTOMATHYHE
cTBOpeHHS noJiroHis. [lpu undpyBanHi miaTpuMyeThCsl PYHKIIS aBTO3aXOIJICHHS 3
iHaUKaIieo 00'ekTiB. Hamae MOXKIMBOCTI CTBOPEHHS JOBUILHHUX PaMOK 1 BapiaHTIB
3apaMKOBOr0  O(OpMIJIEHHS 3  aBTOMAaTHYHOIO BCTaBKOIO iX y  Kapry,
BUKOPUCTOBYBaHHS 1IA0JIOHIB KapT, MOXKJIMBICTh CHMBOJII3YBaHHS LU(PPOBUX KapT,
CTBOPEHUX B IHIINX CUCTEMaX.

[Iporpama nigTpumye:

v HCOOMEKEHHI CIMCOK IMIapiB, IO BM3HAYAIOTH aTPUOYTH BiMOOpaKeHHS
00'e€KTIB: KOJIp 1 TOBLUIMHY JIIHIi, 3AJIUBKY, YMOBHI 3HaK4 Ta 1H.;

v  HeOOMEKEHY KIJTBbKICTh mapaMeTpiB 00'€kTiB (mojiB 0a3W JaHWX) 3
MO>KJIUBICTIO JJOBUTHHOTO PO3MIIIIEHHS HA KapT1 y BUTJISAII TT1ITUCIB;

v/ Hepenarosady 0i0JIiOTEKYy YMOBHHUX 3HAKIB, 10 MiCTUTH OJMHOYHI, JTiHiH],
JHIAHO-OP1EHTOBAHI, JIIHITHO-MAacIITaA0OBaH] 1 TUIONTUHHI YMOBH1 3HaKH;

v/ yIpaBJIiHHS Y€ProBiCTIO Bi0OpaXKeHHs MAPiB i OKpeMHX 00'€KTiB;

Ha mnepmomy eram cTBOpeHHST KapTorpadgidyHOi OCHOBHM BHUKOHYETHCS
aepo3HIMaHHs MICIIEBOCTI Ta Mojalibllia 00poOKa 3 OTPUMAHHAM 3aKOOPIMHOBAHUX
rmaHmeTiB MacmTady 1:2000, a Takok 3 MICHEBOIO OpraHy MiCTOOyJyBaHHS Ta
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apXITEKTYpH OTPUMYEThCS CJICKTPOHHUN OOMIHHUN (haiil 3 MeKaMH HACEJICHOTrO
MyHKTY.

Jlami  BHKOHYEThCS TomIapoBa onu(poBKa OTPUMAHUX IUIAHIIETIB 32
J0MIOMOT010 porpamMHoro 3abe3neyeHHs Digitals B Takiil moCiTI0BHOCTI:

Jloporu, TpoTyapu, HOKPUTTS, MOCTH
Bynisni, ciopyau,

Oropoxi
Bopaui 00’ ekt
[HxeHepH1 Mepexi
PocnunHicTh

7. Penned

[Ipu mmdpyBaHHs AOPIT, 3BEPTAIOTh yBary Ha ix Mexi (3 00pTOBUM KaMeHeM/0e3
OOpPTOBOIO KAMEHIO).

Bunocutbcest Ha kapTy MaTepiai moKpuTTs: achanbt, 6eToH, 1Me0iHb, 1 T.1..

[Ilomgo MOCTIB, PO3PI3HAIOTH OAraTOMPOTiHHI, OJJHOTPOTIHHI, MaJli Ta MIIIOX1HI.
Marepian cnopyJ TakKoX TMPOMUCYEThCS Y BIAMOBIAHOMY psAaKy (OeTOHHUA,
3a11300€TOHHUM, METaIYHUN, KaMm sHuM, nepeB’sHuil). [ludpyBaHHO TUISTalOTH
TakoX yci Tpyou (map TpyOu mig goporamu).

Jlyist HaHeceHHs1 Oy/iBeNTb BUKOPUCTOBYIOTh HAcTymHI mapu: bymismi, bynunku
3pyiiHOBaHi, byauHku nicHuKiB, byauHku, 10 cHnopymkyroThes, bynku
TpancdopmaropHi, LlepkBu, KocTboaM, Kipxu Ta iH. Ouu@poBYOTH OYJUHKH IO
¢dbynaamenty. OOOB’S3KOBO 3alOBHIOEThCS KOJIOHKA «IHpO», ne mnpomnucyerbes
KUIBKICTh TIOBEPXIB, MaTepian COpyaH, CTaH, HOMep OyJIUHKY, Ha3Ba BYJIMI. SAKII0
1€ aaMIHICTpaTUBHA OyaiBJsA, TO B pAAKY «llosicCHIOBaIbHUIT HAMUC)» MIiAMUCYETHCS
npu3HayeHHs Oy 1B (OyIMHOK KyJbTYpH, IOIITA, Mara3uH 1 T.J.)

CxomM OKOHTYPIOIOTH OKpeMmuMH Timapamu: Cxomau Oinst OyJauHKIB, TaHKIB Ta
Cxomu ju1s miaioMy Ha pi3HI ciopyAu. [HOMI mopsii 3 HUMH € TIAMPHI CTIHKH, SK1
TEX MOKA3yIOThCs Ha KapTi.

Takoxx omudpoBy0Th BCi oropoxi, Digitals Hamae pi3HI mapu s IbOTO:
KaM siH1, 3a11300€TOHHI OTOPOXK1 3aBBUINKKA 1 M Ta OijbIle, OropoXki IPOTSHI 3 3
TPOTSIHOT CITKU(BOJIBEPH ), 3 KOJIFOUOTO APOTY, OTOPOKI MeTasieBl Buie 1 M 1 Olbliie-
MeHIe 1 M/Ha kaM ssHoOMY (pyHJIaMeHT, oropoxxi mudepHi Ha GyHIaMeHTI Ta 1H.

Sxmo npucanuOHa 3emenbHa AUISTHKa HE OOMEKEHa OrOpOXKEI0 IS I[LOTO €
mrap Mesxa npucaguOHOl AUITHKH.

J1y1st BUAUICHHSI BOJHUX 00’ €KTIB € JEKUTbKA IIapiB:

v’ JiHii 6eperosi HeBM3HAYEHI 10 0OJIOTAX, OUYEPETY;
v’ JiHii 6eperoBi HEMOCTIHHI, IEPECHXar0Yi;
v’ JiHii 6Geperoi MOCTIiHi.

Jlo BomHUX OO €KTIB BITHOCATHCA DPIUKH, CTPYMKH, CTaBKHM, KaHaBU, KaHAJM.
Komanku BigoOpaxaroThcs mapom J{omoBl ssMu 1 ciopyau Jjist 300py BOJH, B CBOIO
yepry OaceliHu € He oOnuiboBaH1 (map baceitnu) Ta obsimmboBaHi (map baceitnu
00JIMIIbOBAHI).

Benuka yBara mpu cTBOpeHHI KapTorpadiuHOi OCHOBU HACEJICHOTO ITYHKTY
NPUALISETHCS HAHECEHHIO JIIHIN eJeKTpornepenay Ha 3a0y10BaHiil TepuTopii (BUCOKOI
Ta HU3bKOI HANpyTH), CTOBMIB, JixTapiB. [liAnucyeThCcs Ta BUHOCUTBHCS HAa KapTy

AN
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KUTBKICTh ITPOBO/IIB Ta HAIpyTa.

HazemHuii ra3 Takox OHMQPPOBYETbCA 1 MIANUCYETHCS, TOMIYAIOTHCS
ra3opo3Mo/IiIbyil MyHKTI Ta madopo3noALTEYl IMyHKTH.

OO0O0B’I3KOBO BIAMIYAIOTHECSA KOJOISA31 3 MEXAaHIYHUM IIIAHOMOM BOIUA Ta
KOJOAsA31 orjsiaoBi  (Jroku). OcTaHHI  BUKOPUCTOBYIOTBCA JJII  HAHECEHHS
BOJIOINPOBOAY, KaHamizamii. HaHocaTbcs Ha KapTy 1 Ha3eMHl YaCTUHHU MiA3E€MHUX
CHOpYA.

[Ipu HaHECEeHH1 POCTMHHOCTI BUKOPUCTOBYIOTH IIAPH:

Jlepesa, 0 CTOATh OKPEMO.
®OpyKTOBI EpeBa,
CMyTHU JepeBHUX HACAKECHb.
Bunorpangnuku
YarapHuku 3BUYaiiHi 3apOCTi
Jlicu BHCOKOCTOBOYpHI

e Piaka nmopocis Jicy.

BaxnuBoro wacTuHOIO — TomorpadiuHoi Kaptu € penbed. Bumiistorscs
TOPU30HTAJIl OCHOBHI, JIOJJATKOBI Ta MOTOBIIECHHI. [IpoCTaBIsAIOTHCS TO3HAYKU BUCOT
Ha IEPEeXPECTAX 0Pir, MOCTaX, TpyOax, B 3aMKHYTHUX TOPU3OHTAISIX. BUcTaBist0ThCS
MOKAXXYUKHU HANPsIMY CXUJIIB (OEprIITpUXH).

Ha ocrannboMy eTami, KOJM Ha KapTy HaHeceHa Bcs 1HPopMallis, BiI0OYyBaETHCS
nemmdpyBaHHs (1MoJa0B1 poOoTH). laHuii Bua poOIT BUKOHYETHCS JIJIsl TIEPEBIPKU Ta
MOPIBHSIHHS KapTorpadiyHOro Marepianay 3 CUTyaIli€l0 Ha MICHEBOCTI, B pe3yJbTaTl
SKOTO BHOCATHCS (PiHANBHI TpaBKU 10 KaprorpadiuHoi ocHOBU. Pesynbpratom
HAaHECEHHs BCiX ImapiB iHQopmMarlii € cTBopeHHs TomorpadiyHoro miany c./laune
(pUCYyHOK 2)

| i e
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Po3pobnennii TonorpadiuHuii mjaaH B MOAAIBIIOMY MOYKE€ BUKOPHUCTOBYBATHUCS
Ui pO3pOOKM TEeHEpalIbHOTO IIJIaHy HACEJICHOro IMyHKTY, JCTaJbHUX IUIaHIB
TEPUTOPIN Ta JOKYMEHTAIII] 3 IHBEHTapu3allii 3eMellb.

B pesynbrari mpoBEeAEHOTO MOCTIIHKCHHS, MOXHA 3pOOUTH BHCHOBKH, IO
nporpaMHe 3a0e3neueHHs Digitals nae 3MOry MOBHICTIO CTBOPUTH KapTorpagdiuyHy
OCHOBY HACEJICHOTO IyHKTY 3a JOTIOMOTOI0 THYYKHMX HajalllTyBaHb Ta IIHPOKOTO
Habopy  ¢yHKIid. Bukopuctana  MeToIWYHA ~ TOCHIJOBHICTH  CTBOPCHHS
kaptorpadgiuHoi ocHoBu Macmtadby 1:2000 1go3Boisie  MIBUAKO  OTpUMATH
KaprorpadiuHuid Matepiajl BIAMNOBIAHO [0 TEPeNiKy YMOBHHMX 3HAaKiB JUIs
Tonorpad14YHUX MJIaHIB Ta Cy4acHOI HOPMATUBHO1 0a3u B rayy3i reojesii.

Jliteparypa:

1. IncTpykiis 3 tonorpadivyHoro 3HiMaHHs y macmTadax 1:5000, 1:2000,
1:1000 ta 1:500 [Enextponnuii pecypc]. Pexxum nocrymy:
https://zakon.rada.gov.ua/laws/show/z0393-98

2. Knacudikatop iHdopmaiiii, sika BiIoOpa’ka€eThCs Ha MJIaHaX MaciTada
1:5000, 1:2000, 1:1000, 1:500 [Enextponnumii pecypc]. Pexum gocrymy:
http://www.geoguide.com.ua/basisdoc/basisdoc.php?part=tgo&art=3304

3. Haka3 MiHicTepcTBa €KOJIOT1i Ta MPUPOTHUX pecypciB YKpainu Bi 3 ceprHs
2001p. Ne295 «YMoBHI 3Haku jyist Tonorpadiunux miaxi 1:5000, 1:2000, 1:1000
ta 1:500» [EnexktponHuii pecypc]. Pexum nocrymy:
https://www.google.com/url?sa=t&source=web&rct=j&url=http://gki.com.ua/files/pa
ge/Um_znaki 5000-500 St360-
413.pdf&ved=2ahUKEw;VwvqE24{flIAhUIlIsKHXx9ArsQFjAAegQICBAC&usg=A
OvVawl6cnAyxoW64vhhEa6YUL6C
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1. Instruction on topographic surveying in scales 1: 5000, 1: 2000, 1: 1000 and 1: 500
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Abstract. The purpose of the article is to develop a theoretical and methodological basis for
the use of modern software Digitals to create a cartographic basis of settlements. The possibilities
of using the software are analyzed, the theoretical and methodological bases of using the modern
Digitals software for creation of the cartographic basis of settlements are offered, the basic
directions of application of results of mapping are covered. As a result, a number of advantages of
using Digitals software for geodesy and cartography were revealed.

Key words: topographic plan, settlements, Digitals, cartography.
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V]IK 528.236
DETERMINATION OF TRANSITION PARAMETERS BETWEEN MSK
ODESSA AND WGS 84 USING ESRI GEOSINFORMATION

TECHNOLOGIES

BU3HAYEHHS MAPAMETPIB IIEPEXOJ1Y MI’K MCK OAECA TA
WGS-84 3A JJOIOMOI'OIO TEOTH®OPMAIIMHUX TEXHOJIOI' T KOMITAHII ESRI
Stadnikov V.V./ Craanikos B.B.
c.L.s., as.prof. / K.m.u., 0oy.
ORCID: 0000-0002-2479-9780
Kolosuyk A.A./ Konocwok A.A.
c.e.s., as.prof. / k.e.H., 0oy.
ORCID: 0000-0001-7220-4772
Konstantinova O.V. / Koncranrtinosa O.B.
c.es./K.eH
ORCID: 0000-0002-9336-9215
Stadnikova N.V./ Cragnikosa H.B.
senior lecturer / cmapwuii suxnaday
ORCID: 0000-0001-6656-5766
Odessa State Academy of Civil Engineering and Architecture, Odessa, Didrihsona, 4, 65000
Ooecvka depacasna akademis 6yoisHuymea ma apximexmypu, Ooecca, ya./[iopixcoua, 4, 65000

Anomauia. Mema cmammi nonseae 6 NpaKmMuyHOMY 3ACMOCYBAHHI 2e0iHDoOpMayitiHux
mexHonoziu komnanii ESRI 013 eusHauenns napamempis nepexooy Mixe MICyesUMU CUucmemamu
koopounam ma WGS-84. B pobomi npoamanizogamo MONMCIUBOCMI BUKOPUCMAHHS CYUACHO2O
npoepamuozco 3abezneuenns ESRI, susnauenns napamempis nepexody mixc MCK Oodeca ma WGS-
84 3a Oonomocorw eeoinghopmayitinux mexnonociti komnauii ESRI, euceimieno ocHO8HI
pe3yibmamu  po3paxyHKié napamempie nepexoody MidC 3A0AHUMU CUCEeMAaMUu KOopouHam. B
pe3ynemami pobomu Oy10 6UAENEHO HU3KY Nnepeae SUKOPUCMAHHA NPOSPAMHO20 3aOe3nedenHs.
ESRI onsa npakmuyno2o 6u3HauenHs napamempis nepexooy Mixe Cucmemamu KOOpOUHam.

Knrouosi cnosa: cucmema xoopounam, ESRI, ArcGIS, WGS-84.

Berym.

B pi3Hi yacu Ha TepuTopii YKpaiHu AisUTH Pi3HI CUCTEMHU KOOPAHMHAT.

3a gaciB CPCP 1 mo 2004 poxky misma cucrema koopauHat CK-42, ska
0asyBanach Ha pedepenir-enincoinl KpacoBcrkoro. CK42 crtBoproBanacsi B €moxy
JIOCITYTHUKOBYIO T€0fe31i 3a JOMOMOTOI0 ICHYHUMX Ha TOW MOMEHT METOMIB 1
TEXHOJIOT1M, a caMe IIISAXOM CIOCTepeXeHHs TpilaHTyJSIIIHHOT Mepexi, siKka, B CBOIO
4yepry, Coupangacsi Ha IyHKTH, KOOPAMHATH SKUX OTPUMaHi 3 acTPOHOMIUHHUX
CTIIOCTEPEIKEHb.

Cucrema xoopauHat CK63 Oyna crtBopeHa sk Bapiauigs CK42, nokiukana
J0J1aTh HOBHUM piBEHb CeKpeTHocTi. JlJig 1bOro TepuTopis Kpainu Oyia po3Ourta Ha
palioHH, B MeXax SKHX 3aCTOCOBYBAJIMCS CBOi '"CEKpeTHI" MapaMeTpu OChLOBOIO
MepHiaHa 30HH 1 Takl K CEKPETHI MapaMeTpy 3MIIIEHHS TTOYaTKy BIIIIKY. 3 OTJIALY
Ha ued ¢axkt, npo cuctemu CK42 / CK63 mMoxHa TOBOPUTH, SIK MPO OJHY U Ty XK
CUCTEMY.

Cucrema xoopauHat YCK2000 mnpoektyBamacs TaKMM YHWHOM, II00 MaTH
OJIHO3HAYHUM 3B'I30K 3 TNI00ATILHUMU CUCTEMAaMHU.

B sxocti Takoi BiampaBHoi Touku Oyna B3sita cuctema ITRF na emoxy 2005
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poky. Sk pedepenu-enincoin OyB BuKopucTaHui emincoin KpacoBcekoro, a
3pyIICHHS IIEHTPY efincoiga migiOpaHo TakWM YWHOM, WIO0 JOMOTTHCS HOTO
ONTHMAJILHOTO pO3TalllyBaHHS Juis Bciel Teputopli Ykpainu. B pesynbrari Oyna
OTpUMaHa Mepexka 3 BUCOKUM CTYIEHEM OJHOPITHOCTI MO TOYHOCTI, y3TO/KEHa 3
rJ100aTbHUMH CUCTEMaMHU.

B tenepimniii yac B Ykpaini odiiiitHo 3apeectpoBaHo 1146 micieBux cuctem
KoopauHat, noxigaux Bif cuctem koopaunat CK-42 rta CK-63. 3 mouatkom epu
GPS crano 3posymino, mo CK42 wmae BiaAXujeHHS BiJ TJI00aJIbHUX CHCTEM
KOOpJMHAT, M0 YCKJIATHWIO BHKOPUCTAHHS CYMyTHHUKOBUX TEXHOJOTIH IS
tonorpado-reoie3nyHUX poOIT. bisbi TOro, cucremMa He MPOCTO MOBEpPHEHA a00 He
BiAnoBigae Macirtady. HacripaBai criocrepiraetses aedopMaliisi MEpExi, 10 MOraHo
Mi7/1a€THCS MATEMAaTUYHOMY OIIUCY.

ToMmy icHye HaranpbHa moTpeda B BH3HAYEHHI MapaMeTpiB MEPEXOay MIX
MICLIEBUMH, Ta 3arajJbHO3eMHUMH CUCTEMaMHU KOOPIHUHAT.

OCHOBHM TEKCT.

MicneBa cuctemMa KoopauHaT Micta OjecH € TOXIAHOK BiJ PaasHCHKOI
pedepennnoi cucremu CK-42. MCK M. Onmecu BUKOPUCTOBYETHCS TIOHMHI TIPU
BUKOHAHHI TomorpadiyHux poOiT Ha TepuTopii Micta (puUCyHOK 1).

I -
| 5 88 o edlo T
i 7

PR e 3
1G5 114 103

~1086 | w1078

Pucynok. 1 HomenkiarypHa po3rpagka mMicueBoi CMCTeMH KOOPANHAT
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3a movaToK BUIIKY icHYyro4oi Ha gaHuid momeHT MCK Oyno oOpaHo mimuib
n3BiHUII [ToKpOBCHKOT 1EpKBH, Ky OyJi0 30y/I0BaHO HA 301 3apOHKEHHS MICTa, IIIe
y 1822 pomui. 3Haxoannack BOHa Ha AJIEKCAaHIPOBCHKOMY MPOCIEKTI, M1 BYJIHIISIMH
€Bpelicbkoro Ta [TomToBoro.

3apa3 Ha bOMY MICIIi po3TaroBaHa riMaasis Ne2.

MeToro pob0oTH cTano npakTUYHE BU3HAYCHHs mapaMeTpiB nepexoay Mixk MCK
Oneca Ta WGS 84 3a momomMororo mporpamuoro 3adesnedeHHs ArcGIS xommanii
ESRI

B sikocTi MaTeMaTMYHOro METOJy OOUYMCIEHHS reorpadiuHoOro MepeTBOPEHHS
OyJsi0 BukopuctaHo Metoa MosoA€HCBKOTO.

Jlanuii MeToa JI03BOJISIE BU3HAYMTH HACTYIIHI TapameTpu TreorpadiqHoro
NEPETBOPECHHS

» 3pymienns o oci X, Y, Z (M);

» 1oBOpoT 110 oci X, Y, Z (CeKyH[H);
» pi3HHUII0 MacmTabiB (ppm);

» KOOpJIMHATY IIEHTPY TIOBOPOTY.

BuxigaumMu qanumu 11 poOOTH CITyTyBaJIH:

TekcroBi Ta kapTorpadiuHi JaH1 MyHKTIB MOJIIrOHOMETpii Ha TepuTopii M Oneca

[TonboBi BumiptoBanHs MyHKTIB B CK W(GS-84 Gynio BUKOHAHO 3a JOTIOMOTOIO
GPS npuiimaua Trimble GeoExplorer 6000 GeoXR (pexkum - cTaTuka).

Pesynbratn 3HIMaHb Oyjo 0OpoOJieHO 3a  JIONOMOTOK  IPOTPaAMHOIO
3a0e3nedeHHss ArcGIS, o 103BOJIMIIO HAKIACTU PE3yJbTaTH BUMIPIOBaHb B 000X
CHCTeMax KOOPAMHAT Ta pO3paxyBaTH MapaMeTpy MPOEKIIii.

[Ipy mnepepaxyHKy KOOpAMHAT 3a 15 BHUXIJHUMH NYHKTaMHU MICBKOI
MOJITOHOMETpii OyJ0 BHUSIBJIEHO 3HAYyHE CHOTBOPEHHS pe3yibTaTy. ToMy 3
PO3paxyHKiB OyJO0 BHKJIIOYEHO IMYHKTH, IO JaBajl HAMOLIbIIY JIHIMHY MOXUOKY.
(pucyHOK 2)

PesynbraTom pobOTH  cTamo BU3HAYEHHSA MapaMeTpiB  reorpagiqyHoOro
nepeTBopeHHs Mixk cuctemamu koopanHaT MCK Oneca ta WGS84:

3pymenns no oci X, Y, Z (M);

dx =23,61
dy = 140,82
dz=179,7
[ToBopot 1o oci X, Y, Z (cekyHan);
Rx=10,0
Ry =-0,31
Rz =-0,7
pi3HHI MacmTadiB (ppm);
ds =-0,25
KOOpJMHATA [EHTPY MTOBOPOTY.
X0=30.738
YO0 =46.472

Z0=0,0
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PucyHok. 2. Pe3yibTaT NIPAKTHYHOI0 BUSHAYECHHS NIapaMeTPiB NMmepexoay Mik
MCK Ogeca Ta WGS 84 3a nomomororw nporpamioro 3ade3nedyeHnsi ArcGIS
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Abstract. The purpose of the article is to apply ESRI's geographic information technologies in
practice to determine the parameters of the transition between local coordinate systems and WGS-
84. The paper analyzes the possibilities of using modern ESRI software, determining the transition
parameters between MSK Odessa and WGS-84 using ESRI geographic information technologies,
highlights the main results of calculations of transition parameters between given coordinate
systems. As a result, a number of advantages of using ESRI software for practical determination of
parameters of transition between coordinate systems were revealed.

ISSN 2663-5712 43 www.sworldjournal.com


http://zakon4.rada.gov.ua/laws/show/353-14/page
http://zakon4.rada.gov.ua/laws/show/353-14/page

B
SWorldJournal Issue 8 / Part 2 /@5
Key words: coordinate system, ESRI, ArcGIS, WGS-84.

Crartts Binnpasiena: 11.05.2021 p.
© Cragunikos B.B., Konocrok A.A.,
KoncranTtinosa O.B., Cragnikosa H.B.

ISSN 2663-5712 44 www.sworldjournal.com



¥h O
SWorldJournal I[ssue 8 / Part 2 "‘r'é‘g)

) e
-

https://www.sworldjournal.com/index.php/swj/article/view/swj08-02-036

DOI: 10.30888/2663-5712.2021-08-02-036

YK 622.822.225
HAZARDOUS PROPERTIES OF COAL LAYERS AND THE ACCURACY OF

THEIR FORECAST ON THE ESCAPE OF VOLATILE SUBSTANCES
OITACHBIE CBOMCTBA YT'OJIBHBIX IIAXTOIINIACTOB 1 TOYHOCTD UX
IMPOI'HO3A IO BBIXOAY JIETYUUX BELHIECTB
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Bocmounoykpaunckuil hayuonanvHulll yHugepcumem umenu Braoumupa Jlans,

Cesepoooneyk, npocnekm llenmpanvroiii 59-a, 93401

Annomayusa. B pabome paccmompeHnvl 603MOJCHbIE NOSPEUHOCU ONPEOeleHUsl 8 NPeOenax
OMOENbHBIX UAXMONIACIIO8 NOKA3AMeNs 6bixo0d iemyuux eeujecms VI, xomopuiii ucnonvzyemcs
6 HOpMamueHou base YKpauHuvl 051 NPOSHO3A ONACHBIX AGNEHUL NPU e0eHuU 2opHblX pabom. Ilpu
paspabomxe HOPMAMUSHBIX OOKYMeHmos npednonazanocs, umo VY & npedenax omoenvrozo
WAXMONIAcma ocmaemcs nOCMoSHHLIM nokazamenem. Hccnedosanusmu ycmanoeneno, umo V4t
ocmaemcsi  OMHOCUMENbHO NOCMOAHHOU — 8EeIUYUHOU, HO NAPANIENIbHO C JMUM  6bli8leHd
HEOOHO3HAUHASL MOYHOCMb ONpedeseHUs 9Mo20 NOKA3AMeNs 8 3A8UCUMOCTNU OM €20 AOCONIOMHO20
3HaueHusl. Abconromuvie cpeOHeKk8adpamuyecKue OMKIOHeHUs (0;) Ol PA3HBIX WAXMONIACIO8 OM
yepeounsowetl npamot cocmagnsem 2,29+5,33%, a omnocumenvusie (A0;) - Haxoounucsy 8 npedenax
8,50+213,01%. 3nauenus Ao; 6onee 20% coomeemcmayem GeiuduHam V% yenee 15%. Taxas
mounocms onpedenenus V' cmasum noo commenus 603MOIHCHOCMb NPUMEHEHUS DIMO20
nokaszame’s 01 NPOCHO3UPOBAHUSL ONACHBIX CEOUCTE ULAXMONIACTIOS.

Kniouesvie cnosa: yconb, mepmuueckoe paziodcenue, GulXo0 JNEeMmyqux — 6eujecms,
Memamoppuam, waxmoniacmol, ONACHbIE CEOLICMEA, NPOSHO3, HOPMAMUBHbIE OOKYMEHMbl

Beryniienne.
YCTaHOBIEHO, YTO B TpaHMWIAX OTJAeNbHOro maxrommacta V' ocraercs

OTHOCHUTEJIBHO IOCTOSIHHOM BEJIWYMHOM. Hap;my C 3TUM YCTAHOBJICHO, 4YTO KPOMC
pacIoJIOKCHUA MECTa 0T60pa Hp06 yIisl, Ha TOYHOCTL OIIPCACIICHUSA I10Ka3aTCyIsd

CYIECTBEHHOE BJIMSHME OKa3blBAaeT abCOMIOTHOe 3HaueHHme V™. AGcomroTHBIE
CpPEIHEKBaPATHYHbBIE OTKJIOHCHUS (Gl.) OT YCPEIHSIOMEH MPSIMON B OTAEIBHBIX
WHTEpBAJIaX 3HA4YeHus cocTtaBisum 2,29-5,33%, a OTHOCUTENIbHBIE (AO') -
Haxoauiauch B npezaenax §,50+213,01%. Makcumanbubie 3HadeHus Ao (6omee 20%)
COOTBETCTBYeT 3HaueHusM V" menee 15%. B HOPMATHBHBIX JOKYMEHTaX OLIEHKA
CTeNeHW MeTamopdu3Ma YIJIed MPOM3BOAMTCS, B TOM 4YHCJIEC JUIS JMala3oHa
wsMmeHenuss V' B mpenemax 2+8%, uYTO MOMKET HPUBOAUTH K elle OObIIMM
OTHOCHUTEIBHBIM OTKJIOHCHHSIM Ao ¥ ommOKaM B IPOTHO3MPOBAHWUU OITACHBIX
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CBOMCTB IIaXTOIJIACTOB. Takas TOYHOCTH OIpCACICHUA Vdaf U OApyrux rokasarejen

TEPMHUUYECKON JECTPYKIMHU YIJIEM CTAaBUT IOJ] COMHEHHUSI MX HCIIOJb30BaHUE ISt
IPOTHO3UPOBAHUS OMACHBIX CBOMCTB IIAXTOIJIACTOB.

[To cBoeli cyTu TemmepaTypHOe pa3jioKE€HUE MPEJCTaBIsAET COO0M OouepeaHyrO
UCKYCCTBEHHYIO CTaJMI0 MpeoOpa3oBaHUsl yrieil BHE HeAp 3eMiu npu Oosee
BBICOKOM TeMIlepaType 10 CpaBHEHHUIO ¢ TpoueccoM wmetamopduszma. OHO
HEMOCPEACTBEHHO HE OTPa)XaeT U3MEHEHUS XMMHYECKOM COCTaBE, BHYTPEHHEM
CTPOCHUU W CBOMCTB YIJIEH, MPOUCXOJUBIINE B TMPOIICANINE Te0JOTHYECKUE
MIepUObl BPEMEHHU.

JIst  yCOBEpIIEHCTBOBAHUS HOPMATHUBHBIX JOKYMEHTOB IO 0€30MacHOMY
BEJICHUIO TOPHBIX pabOT JJIsi XapaKTEPUCTUKHU CTENeHW MeTamopdu3ma yried mpu
MPOTHO3€  OMACHBIX  CBOMCTB  IIAXTOIUIACTOB  HEOOXOJWMO  HCHOJB30BATh
KJIacCU(PUKAIMOHHBIE TTOKA3aTEeNIM, HEMOCPEICTBEHHO OTPaXalolue W3MCHCHHE
COCTaBa M CBOMCTBA YIJIEH B MPOIECCe TEOJOTUUECKUX TPeoOpa3oBaHU.

OCHOBHO# TEKCT

[Ipy BeneHWM TOPHBIX PabOT BO MHOTHUX CiydasX IPOUCXOJAT aBapuH,
CONIPOBOK/JIAIOIIUECS TMPOIECCaMU Ta30BbIJCICHUS, Ta30JJMHAMUYECKUX SBJICHUH,
CaMOBO3TOpaHUsl YIJIs, MOBBIIMIEHHOTO OOpa30BaHUs MBUIM C €€ CKIOHHOCTHIO K
B3PBIBAEMOCTU. OJTU U HEKOTOPBIE JPYrue OMNACHbIE SIBJICHUS, COIYTCTBYIOIIUE
aBapusiM C TSHXKEJIBIMU MOCJIEACTBUSIMHA B IIAXTaX, IO MHEHUIO MHOTHUX YUY€HBbIX [1-5],
00yCIIOBJIEHbI T€HETUYECKUMHU CBOWCTBAMU HMCKOMaeMbIX yriied. OHM MOSIBUIUCH B
pesyapTaTe  MeTaMOp(GUYECKHX  TMPOIECCOB  MPEeoOpa3oBaHUsI  MCXOJHOTO
OpPraHMYeCKOTO BEIIECTBAa I10J] BO3JCHCTBUEM TOBBIIMICHHBIX TEMIEPATypbl U
JABJICHHS B IpeAenax 3eMJd B IMPOIIEAIINE IN€OJOTMYECKUE MEPUOJIbI BpeMeHH. B
OOIIENTPU3HAHHOM CITydae MoJi MeTaMop(U3MOM MOAPa3yMEBAIOTCs pa3HOOOpa3HbIE
SHJIOTEHHBIE TMPOLIECChI, C KOTOPBIMU CBSI3aHbl U3MEHEHUS B CTPYKTYpE,
MUHEPAJIBHOM U XUMHYECKOM COCTaBe yriei [6].

Cremmerpr  MeTaMOppUYECKUX  TMpeoOpa3oBaHWA  COTJACHO  TpeOOBaHUAM
COBPEMEHHOW HOpMAaTHUBHOW 0a3pl YKpawHbl MO O€30MacHOMY BEIEHHIO TOPHBIX
pabot [7-10] mporHO3mpyeTcsi, B OOJBIITMHCTBE CIydaeB, OJHUM IIOKa3aTelieM—
MacCCOBBIM BBIXOJIOM JIETY4YHMX BEHIECTB MPH TEPMUUYECKOM PA3IOKEHUHU yTieh O0e3

JI0CTYTIA BO3/LyXa (Vdaf).

[Ipu pa3paboTke HOPMATUBHBIX JOKYMEHTOB MPEAIOJAraioch, YTO MOKa3aTelb
V® u HekoTOpble ApYTHE KPHTEPHH OIIEHKM CTelleHM MeTamMopdusMa yriei,

SBJISIFOTCS OTHOCHUTENIBHO TMOCTOSSHHBIMM B TIPEJAeNiaX OJHOr0 IIaxXTHOro mojsa. Ot
JIOCTOBEPHOCTH NPUHSATOrO JONYIICHUS B 3HAYUTEILHOW MEpE 3aBUCUT TOYHOCTH
IPOrHO3a MPOSIBJICHUSI OMACHBIX CBOWMCTB KaXKJOro maxrorsiacta. B OoubliMHCTBE
ClyyaeB TpaHMIIAMHU WIAXTHBIX TMOJEH SBISIOTCS, KakK MPaBUIIO, OTHOCUTEIBHO
KpYNHBIE reojiornyeckue HapyuieHus [11]. bau3ocTh pacmnosioKeHuss K HUM MECT
orOopa mpoO yrIiisg, HECOMHEHHO, BIMAET Ha IMOJy4aeMble pe3yJIbTaThbl OIEHKU
CBOMCTB IaxToruiactoB. Tak, Hampumep, aerasupyroiiee BiusHue Kapiockoro u
CodueBckoro cOpocoB pacnpocTpaHssioch Ha paccrosHue g0 680 M. [12]. B
HETOCPEJICTBEHHOM OJIM30CTH K T€OJIOTUYECKUM HAPYIIEHUSIM Fa30HOCHOCTh YTJIA HE

ISSN 2663-5712 46 www.sworldjournal.com



~ =
SWorldJournal Issue 8 / Part 2 (X
S

3
ITPECBhIIIAIAa 10 m /T.F.6.M., a4 BHC 30HBI HX BJIMJIHHA OHa CTa6I/IJII/IBI/IpOBaJIaCB Ha

ypoe 30 M’ /T.r.6.M. M3MeHeHHe Ta30HOCHOCTH AaHTPALUTOBOTO  IUIACTa
IIPOUCXOJMJIO TAKXKE M B 3aBUCHUMOCTH OT PACCTOSIHUSA JO BEpPXHEH TI'paHULBI
METAaHOBOW 30HBI. METAaHOHOCHOCTH YIVIEHOCHBIX OTJIO)KCHUH ONpPEAEseTCs, B
OCHOBHOM, TJIyOMHOW 3ajieraHus IUIacTOB, CTENEHbIO MeTaMoppu3Ma yris,
HAJIMYMEM MOKPOBHBIX OTJIOXKEHUHN 1 qpyrumu axktopamu [13].

[IpuBenennas nHdpomalus yka3blBaeT Ha BO3MOKHOE U3MEHEHUE Ia30HOCHOCTH
B 3aBUCHMOCTH OT MeCTa OTOOpa mpoO Yris MpU pa3HbIX 3HAYEHUSIX TIyOUHBI U
PACCTOSIHUS 10 T€OJIOTMYECKOT0 HApYIIEHUs WM 30HbI Fa30BOTO BhIBETpUBaHUsA. B
CBOIO OYEpEb B HOPMATUBHBIX JOKyMEHTaX [7—10] MCHONB3yIOTCS SMIUPUUECKUE
3aBUCUMOCTH Ta30HOCHOCTHU U JIPYTUX OMACHBIX CBOMCTB MPOSIBICHUS MIAXTOIJIACTOB
IIpU BEJIEHUU TOPHBIX pabOT OT cTeneHu Meramopdusma yriei 0e3 yuyera BIUSHUS
storo ¢akrtopa. IlpakThuecku BO BCeX CiIy4yasx NPOTHO3UPOBAHHUE IPOSBICHUS
ONaCHBIX CBOMCTB M BEPOSTHOCTb BO3HHUKHOBEHHUSI ABAPUMHBIX CUTyalUU
ycraHaBiuBaetrcss [7-10] 1o  OTHOIIEHHIO K  OTACIBHOMY  IIAXTOILIACTY.
NunuBuayanbHas OIEHKA MPOSBICHUS OIMACHBIX CBOMCTB Ka)XJOTO IIAXTOILJIACTa
MPOU3BOJUTCS, B OOLIEM cllyyae, ¢ MCIOJIb30BAaHUEM IISITH MOKa3zaTeled CTENneHH

Mmetamopdusma yrieil. Kpome mokaszarens V™ B oTmensHBIX  ciydasx
JOTIOJTHUTENBHO JJII XapaKTEPUCTUKU CBOMCTB aHTPALMTOB MPUMEHSIIOT OOBEMHBIM
BBIXOJ] JIETYYHMX BEILECTB (V\faf) U JIorapu(M yAENbHOrO 3JIEKTPOCONPOTUBIICHUS

(1g ,0) . B ocranbpHbIX Clydasax OJisl YCTaHOBJICHHS OIIACHBIX CBOMCTB IIaXTOILJIACTOB

MHOI/Ia PAacCCMATPUBAIOT TAKXKE TONIIMHY TUIACTUYECKOro Cios () U Mapku yrieu
(M). Ux KOppeKTHpOBKa Ha BO3MOXKHOE BIIMSIHUE T€OJOTMYECKUX HAPYIICHHH,
rJIyOMHBI BEJCHUS TOPHBIX Pa0dO0T U YJAJIEHHOCTU OT 30HBI T'a30BOTO BBHIBETPUBAHUS
He npousBoautTcs. [lo 3TOM TpUYKMHE NOPEACTABISIET HAYYHBIM W MPAKTAYECKUU
MHTEpPEC yCTAaHOBJIEHHWE BO3MOXXHBIX TPAHHUI] JUAMA30HOB M3MEHEHHUs TOKa3aTesen
CTeNeHn MeTtamopdusma yriied B mpejenax OJHOro maxrtorsiacta. B psue ciaydaes
BO3HUKAET TaKke HEOOXOJAUMOCTh OOOCHOBAaTh BO3MOXKHOCTh HCIIOJIb30BaHUS
MoKaszaTesied CTeneHu MeTraMoppui3ma yriaed 0e3 HuX KOPPEKTHUPOBKH IS
YCTaHOBJICHHS TPOSIBIEHUS] OMACHBIX CBOMCTB IIAXTOIUIACTOB B Pa3HBIX YrOJIbHBIX
OacceitHax. Pe3ynbTarel MccleOBaHUN B JTAaHHOM HAMPABICHUU HEOOXOIUMBI IS
YCOBEPIIICHCTBOBAHMS TPEOOBaHMI HOPMATHUBHOW 0a3pl MO O€30mMacHON OTpPabOTKe
YTOJBHBIX MIAXTOIJIACTOB, YTO CBUIETEILCTBYET 00 UX aKTyaJIbHOCTH.

Nnes 3akmroyaercss B HMCHOJB30BAHMM HKCHEPUMEHTAIbHBIX JAHHBIX O
KOJINYECTBEHHOM  3HAYEHHWHU OJIHOTO U3 OCHOBHBIX TIOKa3aTeNsi  CTENEHU
MeTamopusma  yrjie, ONpPENeICHHOrO  pa3HbIMM  HCCIEIOBATENsAMH  JUIsS
KOHKPETHOTO MIAaXTOIUIacTa B pa3Hble MEPUOJbI BPEMEHU €ro OTpabOTKU. ITO
MO3BOJISIET TPOAHAIMZUPOBATH CIyYallHBIM 00pa3oM c(popMUpPOBaHHBIE 0a3bl TaHHBIX
0 (pakTUueckuxX Juama3zoHax M3MEHEHUS KJIACCU(PUKAIIMOHHOTO TMOKa3aTels B
npejeaax COBOKYITHOCTH PaCCMaTPUBAEMBIX IIAXTOIIACTOB.

Lenp — yCTaHOBUTH BO3MOXXHBbIE  aOCOJIIOTHBIE U OTHOCHUTENIbHbBIE
WHJVBUAYAJIbHBIE TOTPEIIHOCTA ONPEAEIECHUS OJHOTO M3 OCHOBHBIX IMOKa3aTesei

crerenn MetTamopdusma V™ B rpaHMIaX OTIEILHOTO MIAXTONNACTA MPH CAydaiitHOM
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MecTe 0TOopa Mpoo yris.
Meroarka. OqHIM U3 OCHOBHBIX U HanOoJiee N3yYEHHBIM MOKa3aTeIeM CTEIICHU

MeTamopdu3Ma yrieil sBIsieTCS BBIXOJ JIETYYUX BEILECTB (Vdaf). Jnsa mpornosa

MIPOSIBJICHUS] OMACHBIX CBOMCTB IAXTOIUIACTOB MPU BEICHUHU TOPHBIX pPadOT 3TOT
MOKa3aTellb UCIOJIb3YETCS BO BCEX HOPMATUBHBIX JOKyMmeHTax [7—10]. JoctaTouHo

00bEMHas uHpOpPMAlUA O 3HAYeHHsX mokasatens V™ comepsxurca B «Karamore

maxrtoriactoB CCCP no meuteBomy daxtopy» [10]. B Hem npuBeseHbl TaHHBIC IS
2193 maxTomiacToB pa3HBIX YroJIbHBIX OacceiiHOB. OCHOBHOE KOJWYECTBO JaHHBIX
OTHOCUTCSl K mmaxTtoruiactam J[lonernkoro OacceitHa (1773). Ha momro ocTaibHBIX
OacceitHOB mpuxoAsaTCs cBelleHus o 460 maxrtoractax, B ToM uucie it JIbBBOBCKO—
Bonsinckoro 6acceiina npuBeneHbl JaHHble 00 46 maxrtorutactax. [lapamiensHo ¢
naHHbIMHU [10] K aHaJIU3y MPUBIIEKIN CBEACHUS O BBIXO/JIE JIETYyUuX BemiecTB miig 206
IAXTOIIACTOB COTJIaCHO APYruM MctouHukam [1-4, 14, 15].

JIJ1sl MCKITIOUEHUS BO3MOKHBIX OIIMOOK B YCTAHOBJICHUH COOTBETCTBUS MEXIY
paccMaTpUBaEMbIMU MIAXTOIIACTAMHU COTJIACHO Pa3HBIM MCTOYHUKAM WH(OOpMAIUH,
MIPOU3BOJIMIIACH MPOBEPKA HMX MNPHUHAIJICKHOCTH MO HA3BAHUIO IIAXT, MECTHOMY
HAaMMEHOBAHUIO TJIACTOB U UX T'€0JOTUUYECKUM CUMBOJIAM.

Pe3ynbTarhl CcTaTUCTUYECKONM O0O0paOOTKM mMap JJaHHBIX BECOBOIO BBIXOAA

JETY4YHUX BCIICCTB Vldaf )41 Vzldaf, I103aMMCTBOBAHHBIX COOTBETCTBEHHO U3 «Karajora

maxtomnactoB CCCP mno memeBomy daktopy» [10] m agpyrux [1-4, 14, 15]
VMCTOYHHMKOB, TOKA3aJIi TECHYIO KOPPEISLMOHHYIO B3aUMO3aBUCUMOCTb MEX1Y HUMHU

(puc. 1).
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BbIX0J JleTydnx BewecTs cornacHo [1-4,14,15] 1V, , %

(=)

Pucynok 1- CooTrBeTcTBHE BBIX0/12 JIETYYHMX BelIeCTB NIPU TEPMUIECKOM
Pa3J10KeHUH YIjiedl pa3HbIX YrOJbHBIX MECTOPOXKIACHUN MEXKAY JAHHBIMU (Vldaf),

karaJjiora [10] u npuBenenHbiMu B apyrux [1-4, 14, 15] ucTrouHHKaX (Vzdaf)
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1 - npamasn, nonyuennan no pezynomamam o0padbomxu
IKCHEPUMEHMAIbHBIX OAHHBIX MEMO0OM HAUMEHBULUX KEAOPAMOG8;
2 - duccekmpuca KOOpOUHAMHOU CEMKU;

daf 1daf
° - mOuKuU, onpeoenaouiue cOOMHoOweHus mexcoy V,;™=" u V,™ ;

¥, G - COOMEENCmMEeHH0 KoIhuyuenm kKoppenayuu u cpeonexeaopamuyeckoe

OMKJ/IOHEHUe
Aemopckas pazpabomka

Koaddunment xoppensuuu () aias paccMarpuBaeMoit BbiOOpku u3 206 map
JTAHHBIX OBLI JOBOJHLHO BBICOKUM (0,935). DTO CBHUJIETEIBCTBYET O TOM, 4YTO B

rpaHuax OTACJIBbHOI'O HIAXTOILIACTA 3HAYCHNEC MACCOBOI'0 BbIXOAA JICTYUYHX BCHICCTB
IIpu  TCPMHUUCCKOM PaA3JIOKCHUU ymeﬁ OCTa€TCs OTHOCHUTEIILHO ITIOCTOSIHHOM
BeIMuMHOM. B HACATIBHOM CIydac SKCIICPHMMCHTAJIbHBIC TOYKH B3aMMO3aBHCHUMOCTHU

bynkuuu V' = f (Vldaf) JOJKHBI pacrioiaratbCsi Ha OTpe3Ke MPSAMON OUCCEKTPHUCHI

(2) xoopaunatHoi cetku. llomydennass ycpenusomas mnpsimas perpeccuu (1)
HE3HAUUTEIbHO OTIMYaeTrca oOT Ouccekrpuchl (2). C  apyroil  CTOPOHBI
AKCIIEPUMEHTAJIbHbIE JaHHbIE W3 Pa3HbIX HCTOYHUKOB B 3HAYUTEIBHOM YacTH
CJIy4aeB CYIIECTBEHHO OTKJIOHSETCS OT paccMaTpuBaeMbIx NpsmbiX (1, 2). OxgHoit u3
MPUYHMH TAaKOW CUTYallUd MOXET ObITh OTOOp MPOO YIS B pa3HBIX YACTAX IIAXTHOTO
MOJISl ¥ HAa PA3HOM YJIAJICHUH OT 30H BIUSHUS T'€OJIOTMYECKUX HAPYUIEHUN U Ta30BOTO
BbIBeTpuBaHus. Kpome mecta otbopa mpol yriisi B MIaXTHOM TI0JIe Ha 3HAYUTEIbHBIC
oTKJIOHEHUA O =10,37 % >KCIEpUMEHTANbHBIX NaHHBIX OT YCPEIHSIOIIMX MPSMBIX
(1, 2) morna oka3zaTb TOYHOCTb ONPEACIICHUS BBIXOJA JIETy4YMX BEIIECTB IPHU
TEPMUYECKOM Pa3JIOKEHUH yriel 0e3 goctyna Bo3ayxa. i OlleHKU BIUSHUS 3TOTO
(dakTopa paccMoTpesn aOCOJIOTHBIE CPEIHEKBAAPATUUYECKUE OTKIOHEHUS (5,-) B

OTJIENBHBIX JHaNa30Hax u3Menenus V' (ta6m. 1).
AGCONIOTHBIC ~ CPEHEKBAAPATHUCCKAE OTKIOHEHHs (0;) HAXOQMIUCH B
unrepsaie 2,29 + 5,33 % ¢ koppemsiuuonHoii 3aBucumoctu (r =1) ot V' (puc. 2a).

Cpennee ee 3nauenue (npsmas 1) cocrasinser 3,8 %.
Taoauna 1
Cgeennsi 0 3HaYeHUAX CpeHeKBaApaTudecknx oTkiaoHeHuii (CKO) (51.) oT

ycpeansiomei npaMou 1 (puc. 1) B oTae1bHBIX JUANIA30HAX U3MEHECHUS Vl.daf

Jnamna3oHbl
0-5 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45

U3MEHEHHUS Vl.Claf , %

Cpennee 3Ha4YeHUE
V& B nuanasowne, %
Aocomotanoe CKO B
AuanasoHe o, %

2,5 7,5 12,5 | 17,5 | 22,5 | 27,5 | 32,5 | 37,5 | 42,5

5,33 | 423 | 3,62 | 2,29 | 4,22 | 3,08 | 3,17 | 4,38 | 3,61

Oruocurenpnoe CKO

— oy
Aai:Vd;f'IOO’% 21301 | 56,4 | 28,95 | 13,07 | 18,74 | 11,19 | 9,76 | 11,78 | 8,50

Aemopckasa pazpabomka
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OTHOCHTENBHBIC CPCAHCKBAAPATHICCKHUEC OTKIOHCHUA (AO'I) OIIPEACIIACTCA
3aBUCUMOCTBIO.
o,
Ao, =—==-100,%. (1)
1 Vdaf
i

Jas paccmarpuBaeMoOll BBIOOPKM BO3MOXKHBIE 3HAUCHUS BBIXOJA JETYUHX
daf
Bemects V' Haxommnmesr B amama3oHe  1+50%, a  aOcomoTHbIE

CPCOAHCKBAAPATHICCKUC OTKIIOHCHHA (51) B OTACJIbHBIX JUaIla30HaX M3MCHCHUA V;daf

cocraBnsma 2,29 +5,33%. Vcxons u3 BO3MOXKHBIX 3HaueHnii V™ u &, paccanranu

corjnacHo ypaBHeHHIO (1) oxkumaemble MHUHHUMAJIbHbBIE (Aamm), MaKCUMAJIbHbIE
(AO‘maX) U CpeJIHHE (Aacp) OTHOCHUTEJIbHBIE CPEHEKBAAPATUYECKHE OTKIOHEHUS.
MunumanbHoe 3HaueHue Ao, Oyder HaOmoAaTbes IMPU MaKCHMalbHOM

sHauenuu V™ (z 50%) U MUHMMAJILHOM O, (z 2,29%) Juis sToro ciydas

Ao :2,29-100

min

=4,58%.

MakcumanbHoe 3HadeHue Ao, Oylder HaOmoAaTbcs MpU Vl.daf =1% nu
o, =5,33%:
-1
Ao :5,33 00

max 1 ,

=533%.

Ucxonst u3 aHANOTMYHBIX PACCYXKACHUH cpelHee 3HaueHue Ao, A

paccMaTpuBaeMON BBIOOPKH OMNPEACNSIETCS CPEAHUMU BO3MOXXHBIMU 3HAYCHHUSIMU
Ve %25% n &,=3,8%:

3,8-100

Ao =—2— "~

cp

=15,2%.

Hcxons w3 mpuBEJEHHBIX pacueToB M rpaduka u3MmeHeHus Ao, (puc. 2)

CJIeayceT, 4To Vidaf Ooyice MM MEHEe AOCTOBCPHO OMPCACIIAACTCA IPU €ro 3HAUYCHUAX

Bblllle 25%. OTHOCUTENBHOE CPEAHEKBAAPATUUECKOE OTKJIOHEHHE B 3TOM Clyyae
cocTaBisieT 0KoJ0 15%, 4To BHoOJHE MpUEeMIIEMO /JIsi TEXHUYECKUX PacueToB.

[Ipn 3HayeHWsX BBIXOAA JIETY4YMX BEIIECTB B Juamna3oHe 25+8% pe3ko
CHWKAeTCs  TOYHOCTh  omnpenedenus V™, Tak  kak  OTHOCHTEIbHbIE

CpEeIHEeKBapaTUUYEeCKUE OTKJIOHEHUsT MoryT mnpeBbimaTh 50%. DTo craBUT mOA
COMHEHHME MPUMEHEHHE BBIXOJIa JIETYYUX BEIECTB B PACCMATPUBAEMOM JHMAMA30HE
€ro M3MEHEHMsS] KaK HaJIeKHOTO KIACCU(UKAIMOHHOIO TMOKa3aTesi CTENeHH
MeTraMopdu3Ma yriiei pu yCTaHOBJIEHUHU OMACHBIX CBOMCTB IIAXTOIIACTOB.

Eme B Oounbiell CTENEHW CHIKACTCS TOYHOCTH OIPEACICHUS] MacCOBOTO
BBIXOJIa JIETy4YMX BEUIECTB MpHU €ro 3HayeHusix MeHee 8%. B 3toM ciydae
OTHOCHTEJIBHBIE CPEAHEKBAAPATUYECKUE OTKIOHEHUSI AG, MOTYT npeBbimuath 500%.

Takasi TOYHOCTh OIIpCACIICHUA J000T0 nmapamMeTpa HCAOIMYCTUMa IJIA MPHUMCHCHUA
€TI0 B MHXKCHCPHBIX pacucTax.
OCoOCHHOCTH TOYHOCTH OIIpCACIICHUA MACCOBOI'0 BbIXOJAa JICTYUYHMX BCIICCTB
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ObLTM yuTeHsl ipu pazpadotke 'OCToB knaccudukaiy yriei mo uX reHeTHYeCKUM
Y TEXHOJIOTUYECKUM MapaMeTpam.

6 T T T T T

I
X
2 - -
1-5,=3,8%
n 2-G,=-0,024- V" +4,29 |
r=1
0 1 1 1 1 1
0 10 20 30 40 50 60
Vdaf 0
a) %
250 T T T T T
200 .
150 .
X
I
<
100 .
50 -
0 1 1 1 1
0 10 20 30 40 50 60
Vdaf 0
6) ;%

PucyHnok 2 - 3aBucuMoCTb U3MeHeHNsI A0COTIOTHBIX (2) 1 OTHOCUTEJIbHBIX (0)
(Ao-l.) CpPeIHEKBAIPATHYECKHUX OTKJIOHEHUI OT 3HAYeHHsI BbIX0/1A JIETYYHX
BElIECTB B OT/eJILHBIX MHTEpBaiax V. :
1 (a) - npamas 3a6ucumocmu cpeonezo0 adCoOIOMHO20 3HAYEHUA T, ;
2 (0)- Kpueas uszmeneHUA OMHOCUMENbHO20 3HAUEHUA AT, ;
X - cpednue snauenus . u AG, 6 coomeemcmeyouux ouanazonax V=" ;

r, R - koaghpuuyuenm xoppenauyuu u Koppenayuonnoe omuouieHue.
Asmopckas pazpabomka
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CornacHo [16] ydaf UCIIOJB3YETCs KaK KJacCU(UKAIMOHHBIN TMOKa3aTeb s
Jlle7leHlsl MCKONAaeMbIX yriel Ha Buasl Tornmsa. Ilpu V* =8% u Gonee yrmu

OTHOCST K KAMEHHBIM, & IPU V4l < 8% -k aHTpauuraM. B nuamnazone yat =82 48%
u 0ojiee ¢ MOMOIIBIO 3TOTO TIOKA3aTelNs YIJIM MO0 WX MOTPEOUTENHhCKH CBOWCTBAM
nenart Ha 21 tun. Beicokasi MOrpenHocTb ONpeAeaeHUs V%' g nuamazone 8-25% pu

YCTaHOBJICHUU NOTPEOUTETHCKUX CBOWICTB COTJIACHO MPOMBIIIJIEHHBIM
KJaccu(pukanusam KOMIICHCUPOBAJIACh PacCMOTPEHUEM JOITOJTHATENBHBIX
MOKa3aTeseu, XapaKTEePU3YIOLINX TEXHOJOTUYECKUE CBOWCTBa yIJIEH.

OxoHuaTedbHBIH MOAOOP KOMIUIEKCA KIACCU(PUKALMOHHBIX I[OKazaTenen A
paccMaTpUBaEMbIX YIJIEM YCTAHABIMBAJICA OMNBITHBIM IIyTEM C MOCIEAYIOLEH
MIPOBEPKOW B MPOMU3BOJCTBEHHBIX YCJIOBUSX. biiarogapsi TakoMy MmoJIxoAy co3daHa
COBpEMEHHasi MPOMBIIUIEHHAs Kiaccudukanus [16].

[Iporno3upoBaTh MOAOOHBIM 00pa30M OINACHBIE CBOWCTBA IIAXTOIUIACTOB HE
MPEACTABISIETCS BO3MOXKHBIM, BBHUJY OTCYTCTBHSI YCJIOBHHA JUIsl TPOBEACHHUS
COOTBETCTBYIOIIMX SKCIEPUMEHTOB B IIAXTHBIX YycloBusX. [lo »Toil mpuunHe B
HOPMATUBHBIX JOKyMeHTax [7-10] BbIXOJ JIETydyMX BEIIECTB IPU TEPMUUECKOM
pasNoKeHUH Yriel 0e3 JocTyma BO3/AyXa OCTAaeTCd MPAKTUYECKU €IUHCTBEHHBIM
KJIacCU(PUKAIMOHHBIM TIOKa3aresieM crerneHn metamopdusma. [lpu ycraHoBieHuu
OT/EJIbHBIX BHJIOB OIACHBIX CBOWCTB MIAXTOIUIACTOB KCIOJIB3YIOTCS 3HAYCHHS
V& >4% [3-5], 4To He HCKIIOYaeT OTHOCHUTENbHOH ommoOku 10 100% B
OTIPENIEIICHUH ITOTO MOKa3aTens. B HOpMaTUBHBIX TOKYMEHTaxX [7-8] OLlEHKa CTEIEeHH
MeTamopdu3Ma yriei Ipou3BOAUTCS I JIuana3oHa nsMeHenus V' B npenenax 2-
8%, UTO Tak)Ke MOKET MPUBOJIUTHh K CYIIECTBEHHBIM MOrpemHocTsIM. [IpuBenenHbie
(bakTbl CBUAETEIbCTBYIO, YTO COBPEMEHHAas HOpMaTuMBHas 0Oa3a YKpauHbl IO
6e3omacHoi 0TpaboTKe YTOJBHBIX MECTOPOKIAECHUI TpeOyer ee
YCOBEPILIEHCTBOBAHMS B YAaCTU IMPOTHO3UPOBAHUS OMACHBIX CBOMCTB MIAXTOIIJIACTOB C
MCIIOJIb30BaHUE APYIUX MOKa3aTeNel cTeleHn MeTaMophu3ma yrieu.

Kpome Mecta oTtGopa mpo0 yriis B IIaXTHOM I0JI€ U aOCOJFOTHON BEITUYMHOMN
V®" Ha morpenHocTh ee OmpejieIeHHs BIMAET TakxkKe 301bHOCTh [17, 18]: uem oHa

BBIIIE, TEM CHIbHee MHCKakaeTca 3Hadenume V*. C poctoM 307bHOCTH

YBEIIMYMBAETCA JOJIA JIETYyYMX BEIIECTB W3 MHUHEPAJIbHBIX KOMIIOHEHTOB U
YMEHBIIAETCS J10Js1 OPTaHUYECKOW MacChl, K KOTOPOW OTHOCUTCA 0OIlas BeTUYrHA
JIETY4YUX BELIECTB U3 OPraHUYECKOW U MUHEPAIIbHOM YacTEU YIJISA NPU MEPECUETe HA
Cyxy1o 0e3305ibHyI0 Maccy. M3-3a OTCYyTCTBUS CIIOCOOOB MOJMHOW JIEMUHEpaIU3alun

poOBI, MOMyYUTh TOYHOE 3HaueHue V™' 1aGopaTOpHBIM MyTeM HEBO3MOYXKHO, a
IepecyeT JETYYMX BEIIECTB HA OPraHUYECKYH0 MAacCy MPUBOJIUT K 3aBBILICHHUIO
nokaszarens. B HacTosmee Bpems nokasaTens V' amme  npuGnmkeHHO
XapaKTEepU3yeT TMOBEICHUE OPTraHMYECKOM MacChl YIVIEW NPU TEPMHUYECKOU
NECTPYKIHM W COBEPLICHHO HENPUEMIIEM JUIsl PAaCUETOB IIPU BBICOKOM 30JbHOCTH
npo6. B CcoOTBeTCTBMM €O CHOXHUBIICHCS CHUTyalluedl TMpU YCTaHOBICHHUU

NOTPEOUTENLCKUX CBOMCTB KaMEHHBIX YTJIEH MX 30JbHOCTH HE JIOJDKHA MPEBBIIIATH
10% [19]. IIpo6sl ¢ Oousblieil 30JBHOCTBIO MPEABAPUTEIBHO O00OTalAlOT B
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OPraHMYECKUX WM HEOPTaHWYECKUX IKUAKOCTAX COIVIACHO pa3pabOTaHHBIM
['OCTaM. Takoe HCKYCCTBEHHOE CHUXEHHE IOKa3aTelisl COAEPKaHUE MUHEPATBbHBIX

npuMmeceil B npobax yris npu ompeneneHun V™' He cOOTBETCTBYeT MPHPOIHOMY

COCTOAHHUIKO IMAaxXTOIIaCTOB, YTO HCECOMHCHHO CKAa3bIBACTCA Ha  TOYHOCTHU
IIPOTrHO3UPOBAHHNA UX OITACHBIX CBOMCTB.

Hamnuuue ycroitunsoit csisu mexay Vo' u V™ (r = 0,935, puc. 1) npu ot6ope

npo0 yriisg Ha pa3sHOM YAAJI€HUU OT 30H ra30BOr0 BHIBETPUBAHUS U T'€OJOTHUYECKUX
HapylI€HUNH CBUJETEIBCTBYET O TOM, UTO BBIXOJ JIETYYUX BEIIECTB IMpHU
TEPMUYECKOM PA3JI0KCHUU YTIICH SBISIETCS JOBOJBHO CTAOMIILHBIM MTOKa3aTeNIeM IS
OTIETBHO  pacCcMAaTPUBAEMOr0  IIAXTOIUIACTa  HE3aBUCUMO  OT  YT'OJIBHOTO
MECTOPOXKACHHUS. IJTO, B 3HAYUTEIBHOM CTENEeHH, OOYCIOBIEHO  CJIaboii
KOPPENSLMOHHON 3aBUCUMOCTBIO BBIXOJ@ JIETYUMX BEIIECTB OT IJIyOMHBI 30HBI
razoBoro BeiBeTpuBanus (r = 0,51) u ee mpaktuueckoe orcyrctBue (r = 0,05) ot yrna
3ajeranus miactos [20].

[IpoBeneHHble  UCCIAEAOBAaHUS  MOATBEPAWIM  HEKOTOPOE  MOCTOSHCTBO
MoKa3arelid BbIXOAA JIETYYUX BELIECTB JJIsi YIS OTAEIBHOIO IIAXTOIUIacTa BHE
3aBUCUMOCTH OT MecTa oTOopa mpo6. Hapsimy ¢ 3TuM, yuuThIiBas HEOJTHO3HAYHOE
M3MEHEHHE OTHOCHUTEIIbHBIX CPEAHEKBAIPATUYECKUX OTKIOHEHHI B 3aBUCHMOCTH OT
aOCONIOTHBIX 3HAYECHHMM II0Ka3aTessl, HEeJIb3s CUYUTATh €ro MPUMEHEHHE HAay4dHO
000CHOBaHHBIM Il YCTAHOBJICHUS CTENEHU MeTaMop(uueckux MpeoOpa3oBaHMiA
yriiel MpU BBIXOJE JIETy4uX BemiecTB MeHee 25%. Kak Obuto ycTaHOBIIEHO paHee
OTHOCHUTEJIBHOE CPEJHEKBAJIPATUUECKOE OTKJIOHEHUE I TaKUX CIIy4aeB MOXKET
npespimiath  100%, 4YTO 3aBeAOMO YKa3blBAET Ha BO3MOXXHOCTH IOJYyYEHUS
HEJIOCTOBEPHBIX PE3YyJbTaTOB MPU MPOTHO3E MPOSIBJICHUS OMACHBIX CBOWCTB ISt
3HAYUTEIHHOTO KOJMYECTBA IIaXTOIJIACTOB.

Hcnonb3oBaHue mokasarelisi BbIXOJa JETYUUX BEIIECTB JJIsl MPOrHO3a OMACHbBIX
CBOMCTB maxtomiactoB [7-10] mo3ammcTBOBaHO, 0€3 JIOHKHOTO HAYy4HOTO
000CHOBaHUS, MO AHAJOTUM €r0 MPUMEHEHHUS B MPOMBINUICHHON Kiaccuukaiuu
[16]. s ycTaHOBIIEHHSI TMOTPEOUTENHCKUX CBOWMCTB MPOOBI YIJIsl TOTOBSITCS Ha
CYXyI0 WJIM Ha CyXyr 0e330JIbHYI0 Maccy [19], 4TO HE COOTBETCTBYET COCTOSHHIO
VIJIg B IIAXTOIUIACTaX IPH BEJEHUU TOpHBIX pabor. [Ipu MmporHose CKIOHHOCTH
IIAXTOIUIACTOB K TMPOSIBICHUIO HMX OIACHBIX CBONCTB HEOOXOJMMO YYMTHIBATH
UMEIOIIHUECS Pa3IUuus MEXIy JabopaTOpHBIM OINpeaeiIeHueM IoKa3aTeled Hu
YCJIOBUSIMU HAXOXIACHUSIMU YTJIA B MPOU3BOJICTBEHHBIX yCJIOBUSX. OHU B TEPBYIO
ouepeib, OTIMYAIOTCS HAIUYMEM MPUPOIHOM BIIard M 30JIBHOCTH TPU BEIACHHUU
TOpPHBIX PadoT.

Takxe 0e3 JOJKHOrO Hay4yHOro 0OOCHOBaHUSI B HOPMATUBHBIX JIOKYMEHTax [7-
10] BBIXOA JETYy4YMX BEIIECTB MPU TEPMUUYECKOM PA3JIOKEHUU YIIIEW MPUHSIT Kak
KJIacCU(PUKAITMOHHBIA TTOKA3aTellb CTeNneHn MeTamopdusma yrieid. OOmenpuHsIThIM
MOHSTHEM MeTaMOp(u3Ma SBISETCS MPEeBparieHue Oyporo yriis MocjieI0BaTeI-HO B
KaMEHHBI yrojib M aHTPaIUT B pe3yJIbTaTeé W3MEHEHUS XUMHUYECKOrO0 COCTaBa,
CTPYKTYpbl U (PU3WYECKUX CBONCTB YISl B HeApaX, MPEUMYIIECTBEHHO IO/
BJIMSIHUEM TMOBBIIICHHOW TeMIlepaTypbl W naBieHus [6]. JleTyuune mpoaykTel mpu
TEPMUYECKOM PA3JI0KEHUU YTJEH HEMOCPEICTBEHHO HE MOTYT XapaKTepu30BaTh
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U3MEHEHHUS] XMMHUYECKOIO COCTaBa, CTPYKTYphl M (PU3WYECKHE CBOMCTBa YIJeH,
MIPOUCXOJIUBIIME B MPOIIEIINE TeoJornueckue nepuoibl Bpemenu. [lo croeit cytu
MPOIECChl TEMMEPATYPHOI'O PA3JOXKEHUSI SIBISETCS OYEPEIHOW HMCKYCCTBEHHOMU
cTaaueil mpeoOpa3oBaHus yrieil mpu Oosiee BrICOKHX Temmeparypax [21]. IIporeccsr
MeTtamopdu3Ma yriied B MPUPOIHBIX YCIOBUSX JOCTUTAIHA ONPENEICHHON CTEICHH
peobpa3oBaHusl OPraHUYECKOM Macchl IpH Temmeparype He 6onee 650°C.
Tepmudeckoe e paszioKEHHUE COMVIACHO TPEOOBAHUSAM XHUMHUKO-TEXHHUYECKOTO
aHamm3a npoussoaaT npu 900 umm 850°C [19].

3aKkJI04YeHHe U BLIBObI

[IpoBeneHHble  HUCCIAEAOBAHMS  MO3BOJIAIOT  CHAENATh  BaXKHbIE IS
YCOBEPIIICHCTBOBAHUS HOPMATUBHOM 0a3bl 0€30MacHOM OTpabOTKH  YTrOJIbHBIX
TIJIACTOB BBIBO/I:

1. BeIxoa neTydnx BEIIECTB NMPH TEPMHUCCKOM PA3JIOKCHUU YTIIEH SBISCTCS
OTHOCUTEJIFHO TOCTOSIHHBIM TOKa3aTelIeM [JIsl OTIEIbHBIX IIaXTOIUIACTOB Pa3HBIX
YTOJBHBIX 0aCCEWHOB, YTO TOJATBEPIKIACTCS BBHICOKON B3aUMHOMN KOPPESIIMOHHON
3aBUCUMOCTBIO MEXKAYy pe3yJbTaTaMy JIa0OpaTOPHBIX HWCIBITAHUN TMPoO YT,
OTOOPAHHBIX B PA3HBIX YACTAX MIAXTHBIX TOJICH.

2. OtHOcUTENbHAs TOTPEIIHOCTh OIpPEACNICHUS BECOBOTO BBIXOJA JIETYUYHX
BEIIECTB JIJII BCEX pacCMaTPUBAEMBbIX YIrOJbHBIX 0acCeHOB 3aBUCUT OT
a0COJIIOTHOTO 3HAUCHUS  TIOKa3aTelsl. MakcumanbHbIe OTHOCUTEJIbHBIC
cpenHekBaapaTuyeckue oTkiIoHeHuss Oonee 100% HaOmMIOMAOTCA TMPU  BBIXOJE
JeTy4YuX BeliecTB MeHee 8%, a MpH BBIXOJIE JIETy4uX BemiectB Oosee 25% - oHU
cTabuu3upyroTcst Ha ypoBHe 10 +20% .

3. Ilpu pa3paboTke HOPMATUBHBIX JOKYMEHTOB IO 0e30macHoil oTpaboTke
VIOJBHBIX MIAXTOIJIACTOB, IOKA3aTelb BECOBOTO BBIXOAA JIETYYHMX BEIIECTB JIs
XapaKTePUCTUKU CTEIEHU MeTaMopdu3Ma 0e3 J0CTaTOUYHOTO HAyYHOT0 0OOCHOBAaHUS
M03aMMCTBOBAaH W3  IPOMBINUICHHBIX  KJIAacCU(DHKAIMKA,  XapaKTEePU3YIOIIUX
NOTpeOUTETHCKUE CBOMCTBA yTIEH.

4. 3HaueHuWE BECOBOTO BBIXOJIa JIETYYMX BEIIECTB COTJIACHO METOIUKAM
YCTAHOBJICHUS] TIOTPEOUTEIILCKUX CBOMCTB OMPEACISIOT B JIAOOPATOPHBIX YCIOBHUSIX
IIPH UCKYCCTBEHHOM CHM)XEHHUH 30JbHOCTH MeHee 10% U ynaneHny BHEUIHEHN Bilary,
YTO HE COOTBETCTBYET MPOU3BOJICTBEHHBIM YCIOBHSIM MPOSIBJICHUSI OMACHBIX CBOWMCTB
[IaXTOIJIACTOB MPHU BEJIEHUU TOPHBIX PaboOT.

5. Ilo cBoeil cytu TemmepaTypHOE pa3JIOKEHHE MPEJICTABISET COOOM
OYEpEIHYI0 MUCKYCCTBEHHYIO CTaJUI0 MpeoOpa3oBaHUs yrield BHE HeAp 3eMiIu MIpH
OoJjiee BBICOKOM TeMIlepaType II0 CpPaBHEHHIO C MpoleccaMd MeTraMmopdusma.
[TpoyKTHI pa3noKeHUs HEIOCPEACTBEHHO HE OTPAKAOT M3MCHCHHS B XMMHYECKOM
COCTaBe, BHYTPCHHEM CTPOCHHUH M CBOMCTBAX YTJICH, MPOUCXOIUBIINE B TIPOIIESIIIHEC
r€0JIOTUYECKHUE TIEPUOJIbI BPEMEHH.

6. Jlns ycoBepIIeHCTBOBaHUS HOPMATHBHBIX JIOKYMEHTOB IO O€30MacHOMY
BEJICHUIO TOPHBIX PalOT IJIsi XapaKTEPUCTUKHU CTENeHW MeTamopdusma yriei mpu
MPOTHO3€  OMAaCHBIX  CBOMCTB  INIAXTOIUIACTOB  HEOOXOJMMO  HCHOJIB30BATh
KJIaCCU(DUKAIIMOHHBIE TOKA3aTeNIM, HEMOCPEICTBEHHO OTPaXalolue W3MEHECHHE
COCTaBa M CBOMCTBA YIJIEH B MPOIECCE T€OJOTUYECKUX TTPeoOpa3zoBaHUM.
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Abstract. The paper considers possible errors in the determination of the volatile matter yield
Vet swhich is used in the regulatory framework of Ukraine for predicting hazardous phenomena
during mining, within individual mine layers. When developing regulatory documents, it was
assumed that V% remains a constant indicator within a particular mine formation. Studies have
established that V' remains a relatively constant value, but in parallel with this, an ambiguous
accuracy of determining this indicator has been revealed, depending on its absolute value. The
absolute standard deviations (o;) for different mines from the averaging straight line are 2.29 +
5.33%, and the relative (4o;) - were in the range of 8.50 +~ 213.01%. Ao; values over 20%
correspond to V¥ values less than 15%. Such an accuracy in determining V¥ casts doubt on the
possibility of using this indicator to predict the hazardous properties of mine layers.

Key words: coal, thermal decomposition, volatile matter yield, metamorphism, mine layers,
hazardous properties, forecast, regulatory documents.
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CALPROTECTIN CONTENT UNDER THE DEVELOPMENT OF CROHN'S

DISEASE AND NONSPECIFIC ULCERATIVE COLITIS
JOCHIITKEHHS BMICTY KAJIBITPOTEKTHUHY 3A PO3BUTKY XBOPOBU KPOHA
TA HECIIEHU®IYHOI'O BUPA3ZKOBOI'O KOJITY
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ORCID 0000-0002-1385-6751
Oles Honchar Dnipro National University
Hnenposckuii HayuonanoHulid ynugepcumem umenu Onecsa I onuapa

Anomauin. B pobomi posensoaemvcs 00cniodicents ma 0iaeHOCMUYHA YIHHICMb BUSHAYEHHS
i MOHImopuHey emicmy OLIKY KalbNpOMeKmuHy y Kalo8UX 6UOLIEHHAX Op2aHisMy JHOUHMU.
Bukxopucmano cyuacui, yvymnusi ma cneyughiuni memoou O00CHiONHCeHHA: Memoou meepoodazHo2o
iMyHOhepmenmHo20  aHanizy, CMAMUCMuyHi Memoou — O BUSHAYEHHS O0OCMOBIPHOCI
OMPUMAHUX Pe3YTbMAmMi6 00CTIOHCEHD.

006 ’ekmamu 00CHIONCEHHS €: 3PA3KU CMYNY (KANOBUX 6UOLIEHb) 300po8ux 0cCib ma ocio 3
namonoeisamu Ha x6opooy Kpomna i Hecneyugiunuii upazkosuii Kouim.

Mema pobomu: 00CnioxcenHs 6micmy KATbNpOMEeKMUHy Npu XPOHIYHUX —3ANATbHUX
3aX60PIOBAHHAX KUULEUHUKY, WO 8e0yMb 00 HEODOPOMHUX NOWKOONHCEHb OP2aHi6, NPU3e00sams 00
Hebe3neyHux OJisl HCUMMSL X6OPUX YCKIAOHEHb Mda IHBANIoUu3ayii.

Odeporcani uchosku ma ix HosusHa. Y pobomi HaseoeHO o0OIPYHMYGAHHA | NPAKMUYUHE
3HAYEHHs BUPIULEHHS HAYKOBO-00CTIOHOI 3a0aui — nepeaisioy ma auanizy OCHOBHUX JIMePamypHUx
Ma eKCnepUMeHMAIbHUX OAHUX COCOBHO 3aNANbHUX 3AX60PI08AHL KUUMEYHUKY, 3 ACO8AHO NPUYUHU
PO3BUMKY 3ANANbHUX NPoOYecie y BI00iNax KUWKOB020 MPAKmMy, 6UOLIEHO OCHOBHI Memoou
O0la2HOCMUKU HA 6Micm  (eKaibHo20 KAalbNPOMeKmuHy V X60pUx Had XPOHIUHI 3aNaibHi
3axX60PIO6AHHI KUUe4YHUKY (x6opoby Kpomna i necneyudiunuii 8upazkosutl Kouim,).

Pezynomamu 0ocniodcenv moocyms Oymu 3acmocosami y (DyHOAMEeHMAnvbHitl Oioximii, y
KIIHIYHIU 6i0XiMil npu diaeHocmuyi ma MoHimopuney mepanii xeopoou Kpona ma necneyugiurnozo
BUPA3ZK0B020 KONIMY, A MAKONC IHUUX XPOHIUHUX 3ANATbHUX 3AX60PIOBAHD KUUEYHUK) .

Knrwwuosi cnosa: xeopooba Kpoma, necneyughiunuii eupaskosuii xonaim, imyHoghepmenmui
Memoou, KarbnpomeKmuH.

Beryn.

OI[HI/IM 3 OCHOBHUX IIWTaHb Cy‘{aCHOI MCIUIMHU € XBOpO6I/I IIJTYHKOBO-
kumkoBoro  Tpakty (IIKT). TuMm BaXXJIUBIIIMM CTa€ pO3pOOJICHHS  METOJIB
npodiIaKTUKHU, J1arHOCTUKM Ta JikyBaHHs xBopoO IIIKT, mo He MoximBo 6e3
JIETaTBLHOTO JIOCIIIKEHHS MOJICKYJISIPHUX MEXaH13M1B BUHMKHEHHS 1 MOJAJIBIIIOTO iX
nepediry. CrocTepiraeTbCsi 3Ha4HE 3pPOCTAHHS yBaru A0 XBOPOO Tpynu XpOHIYHUX
3amaJibHUX 3axBopioBaHb KuimedHUKy (X33K), mo BigOyBaeTbess He OE€3MPHUYUHHO.
s npuknany, y 3axigaiit €sponi ta CIIIA yacToTa BUSBICHHS HeCTEU(IYHOTO
BupaszkoBoro koiity (HBK) cranoButs 70 — 150 xBopux Ha 100 Tc HaceneHHs. Y
[Beitmnapii — 5,8; y @innsaaii — 7,0; y Hanii - 7,8; y bensrii — 10,8; B Aarmii — 14,8.
[To xBopo6i Kpona (XK) y 3axigniit €spomni ta CILIA — 70-100; y lIBeiimapii — 6,0; y
Pocii — 3,5 Bumanky Ha 100 Tuc nHacemenHs [1]. Bix mepmoi manidecramii B
cepenHboMy ckiagae 29 pokiB. JKiHoya yacTMHaA HaceleHHs xBopie y 1,5 pasu
YacTillle, 3aXBOPIOBAHHS  XapaKTEPU3YEThCA OUIbII  BaXKUM  MPOTIKAHHSIM,
CMEpTHICTh Yy JBiUl BHIIA, HIXK Yy 40JIoBI4Oi cTari. Haxanb, B YKpaiHi cTaTUCTUKA
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I10/10 TIOIITUPEHOCTI ITUX 3aXBOPIOBAHb I11€ JOCI HE T1IpaxoBaHa.

Crig TakoX BIIMITHTH CYyTTEBE OMOJIO/PKCHHS IMX 3axBoproBaHb. Tak y 30%
XBOpHUX Iepiia ManidecTalis BiaMivaeTbcs y Bill a0 18 pokiB. B autauomy Ta
migriTkoBomy Bimi  X33K  MaroTh  0COOMMBOCTI XapakTepy TMPOTIKAHHS, BOHH
BITMBAIOTh Ha PICT 1 CTaTEBE JO3PiBaHHS XBOPOTO, 3HAYHO 3MIHIOIOTH AKICTh KUTTS,
MPU3BOISIYU /10 TICUXOJIOTTYHUX Ta COLIATIbHUX CKIAQAHOCTEH.

Hecnenudiunuii Bupa3koBuil KomiT Ta XxBopoba KpoHna € HallOUTbII TSHKKUMU 1
NOIIMPEHUMH BHUSIBAMH XPOHIYHHUX 3aXBOPIOBaHb KHIIIEYHUKY, B OCHOBI SKHX,
HacaMIiepes, JEKUTh XPOHIUHE 3alajeHHs CIM30BO1 00OJIOHKU KHILIKH.

Mema poboomu: NOCHIIKEHHS BMICTY KaJbIPOTEKTUHY TMIPU XPOHIYHHUX
3amajbHUX 3aXBOprOBaHHsIX kumiedHuky (X33K), 110 BeAyTh 10 HEOOOPOTHUX
MOIIKO/KEHb OPTaHiB, HEPIAKO MPU3BOASYM 70  HEOE3NMEUHUX JJISI  SKUTTS
XBOPUX YCKJIaJHEHb Ta 1HBAIIAN3AIIil.

3aBiaHHs 1aHOT1 POOOTH - MEPETJSHYTH Ta MPOAHAJI3yBaTH OCHOBHI TEOPETUYHI
Ta EKCHEpPUMEHTAJbHI JaHl CTOCOBHO 3alajbHUX 3aXBOPIOBAHb KHIIIEYHUKY,
3'ACYBaTH NMPUYUHU PO3BUTKY 3alajbHUX MPOLECIB Yy BUIALUIAX KHUIIKOBOTO TPAaKTY,
BUJIIJTUTH OCHOBHI METOAM JIarHOCTUKH Ha BMICT (DEKaJTbHOTO KaJbIPOTEKTUHY Y
XBOPUX Ha XPOHIYHI 3amajibHI 3aXBOPIOBAHHS KUIICUHUKY.

Hecneungiynmnii BUpa3KoBUH KOJIT

Hecneuudiuamii  BupaskoBuii komt (HBK) - ue mnepenycim 3ananbHe
3aXBOPIOBAHHS TOBCTOI KHIIKKM XPOHIYHOTO THITY, IO XapaKTEPU3YETHCS IOSBOIO
BHPA3KOBUX yTBOPEHb Ha CIM30Bii oOonoHmi kumku (puc. 1). Haituactime HBK
JIOKAMI3Y€ThCS Y HWKHIX BIJJJIaX TOBCTOTO KHIIEYHHWKY, a caMme€ y MpsAMId Ta
CUTMOTIOAIOHIHM Kumii. BiqMigaeThCsi MOKIIMBICTh TIOIIMPEHHS 3aIajcHHS Ha BUIIEC
pO3TaIoBaHi BN, 1HOAI 3 YPaXXEHHSM MTOB3/I0BXK MTOBHICTIO.

Pucynok 1. Bupa3koBi yTBOpeHHs1 Ha CJIM30Biii 000/10HII npsaAMoi kKUK [1].

FO.B. banraiitic 1 cmiBaBropu, (1996); I'.A. I'purop’ema, (1996) ckimamu
Kiacugikalliro 3a JeKiIbKkoMa napamerpamu [4].
I. Tlepebir: OmuckaBUYHMM, TOCTPHUM, XPOHIYHUHN, PEIUAUBHUM, Oe3MEpPEPBHO
PELMINBHUN.
II. CrymiHb TSKKOCTI: JIETKUH, CEPEAHBOT TAKKOCTI, TSHKKUM.
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III. TTommpeHicTh ypakeHHs: TOTAJILHUM KOJIT 3 pETPOTPaHUM ijeiTom abo 0e3
HBOTO, JIIBOOIYHUHN KOJIT, TUCTATLHUN KOMIT (MPOKTOCUTMOITUT, IPOKTHT).
IV. AkTuBHICTh 3amajeHHs (3a JaHUMH €HJIOCKOINi): BUpPaXKEHa, IMOMIpHA,
MiHIMaJIbHA.
V. HasBHicTb yCKJIQHEHB: CUCTEMHI, MICIIEBI.
XBopoba Kpona
XBopob6a Kpona (tepminanehuii ineit) (XK) — me 3amanpHe 3aXBOpIOBaHHS
[IUTYHKOBO-KHILIKOBOTO TPAKTy XPOHIYHOIO THUITY, SIKE Hal4acTillle Bpa)ka€ KIHIIEBHI
BIJIJIIJT TOHKOT'O KUILIEYHUKY Ta TOHKY (pHC. 2) 1 CIIIITy KUIIKY TOBCTOI'O KUILIEYHUKY.
Takoxx moknuBa sokamizamiss XK 1 B iHmux Bigauiax KT, a came: poTtoBa
MOPOKHUHA, CTPABOX1]I, MPsAMa KHUIIIKa, aHATIBHUN OTBIp TOIIO [2, 3, 4].

Pucynok 2. JIBaHajusiTunajJa KAIIKA 32 NPoTikaHHsa xBopoou Kpona [1].

Brnepmie, xBopoOy KpoHna, sk IHCKpeTHY HO30JIOTIYHY OJMHHUILIIO, OMHCAIU
amepukancbki BueHi B. Chohn Ta cniBaBropu y 1932 p., X04a MOOJMHOKI BUITAIKU
no1i0Horo 3axBoproBanHs Oyiu onucani me y XVII 1 XIX cr.

A.P. 3natkina ta A.B. ®ponsikc y 1985 po3pobunu Taky kiacudikaiiro [5]:

[. TlommpeHicTh  TATOJOTIYHOIO  MPOIECY:  PETIOHAIBHUN  CHTEPHT,

IpaHyJIbOMATO3HUI KOJIT, TEPMiHATBHUHN UIEIT, MO3aKUIIKOBA JIOKATI3aIlisl.

II. Cranis: noyaTKoOBI BUSIBU, BUpAXKE€HA KIIIHIYHA KAPTUHA, YCKIIAIHCHHS.

III. Kniniuauii nepeoir: rocTpuii, XpOHIYHUHN, peLIUIUBHUM.

IV. ®a3a nepeliry: 3arocTpeHHs, 3aTyXaHHs 3aTOCTPEHHS, pEMICIsl.

V. TsaxkicTh nepediry: Jerkuid, CepeIHbO1 TAKKOCTI, THXKKHA.

Kiiniuna kapTuHa Taka, 10 BU3HAYAETHCS PI3HOMAHITHUM CIEKTPOM BHSBIB
XapakTepy JIOKaji3ailii Ta TOCTPOTO PO3BUTKY MaTojiorii. YacTiiie 3a Bce, 03HAKHU B
4acoBiil TodIll MaHiecTallii MarTh CTEPTUH, HEIUCKPETHUN XapakTep, 3a €0
MIPUYMHOIO JIAHWK TIEP10]T YaCTO BUJUISIOTH SIK JJATCHTHUH. TpUBAIIICTH BiJ 2-0X 70 5-
TH POKIB, Ta 1HOJI, JIOBIIIE.

3 OCHOBHMX, BUIUIAIOTH Taki cumnToMmaTuyHi mnpossu HBK Tta XK, sx
neploJuyHa Jilapes — HaJAMIPHO TiApaTOBaHI BUIIOPOXXHEHHS, YacTl IMO3UBU [0
nedekarii (6 1 OutblIe BUNOPOXKHEHb HAa 100y). [Ipu ypaxeHH! KIHLIEBOTO BiAALTY
TOHKOTO Ta TOBCTOTO KHUIIEYHUKY TPAIUIAIOTHCS JOMIIIKA KPOBOHOCHOI TKAaHWHU B
KaJii. bosl B 005acTi 4epeBHOI MOPOKHUHU HOCSITh XPOHIUHHM a00 nepeiMornoaioHmii
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xapakTep. [HOI1 JIOKai3yIOThCS B HIDKHIN JUISHII YEPEBHOI MOPOXHUHU ab0 B
npaBoMy OOIli; TAaKOXX MOXXYTh PIBHOMIPHO “pO3TIKaTHCS’ MO JKUBOTY. 3a3BHUYAN Y
nepioJ] 3arocTpeHoi cTajaii XBopoOu TemrmepaTypa Tijia MOXKe TpUMAaTUCS Ha piBHI 38
— 39 °C. CnocrepiraeTbCsi 3HIDKEHHS Macd TiJla, BTpaTa ameTuTy, 3arajbHa
cl1abKicTh, CyXiCTh y poTi, moctiitHa crnpara [6]. Pozsurok HBK 1 XK nepenbauae
CHUHYCOITaIbHUN XapakTep MPOTIKaHHSA, TOOTO 3 peMiciiMH 1 mepioJaMu
3aroCTpeHHS.

He moxna 3anmummti 6e3 yBaru i Toil ¢akt, mo HBK 1 XK goctatHso yacto
CYTPOBOJUKYIOTBCS 1 TO3aKUITKOBUMHU BHSIBAMH, SIKI TaKOXX MOXYTh TepeayBaTu
MOsIB1 CHMIITOMATUYHOT KApTUHM BUIIle3a3HaYeHUX XBOpoO [7, 8]. Taki 1mo3a KUIIKOBI
BUSIBM YaCTIIIE 3yCTPIYAIOTHCS Yy MPEACTABHUKIB CTapIIOro BIKY, HIXK IOHALIBKOTO [9,
10, 11].

Cepen TpaHCKUILKOBHX MPOSBIB, IK OCHOBHI, BUAUIAIOTE: a) YPaXXEHHS LIKIPH
(HallyacTIMMUA MIKIPHUMHU BHUSIBAMU € BY3JI0Ba €pUTEMa, TaHTPEHO3HA IM1OACpMis,
MyCTYJbO3HUN JepMaTo3); 0) ypakeHHsS TOPOKHUHU poTa (aTO3HUI CTOMATHT,
BUpPA3KU 1 TPIMHU B JIUIAHIN Ty0); B) YpaK€HHS CYIJIO00IB: apTPUTH, CAKpPOLIEIT,
aHKIJIO3YIOUMH CTIOHAMJIT; T') 3aXBOPIOBaHHS Oouel TparuistioThest B 4—35 % Bumaaxis
(IpUIOIMKIIITH, YBEITH, CKIEPHUTH, CMICKICPUTH); 1) YPaKEHHS IEUYIHKH MOKHA
pO3rsAaTi SIK yCKJIaJHEHHS OCHOBHOI'O 3aXBOPIOBAHHS Ta MOr0 MeIMKAMEHTO3HOI
Tepamnii (GKMpOBUH Tremaro3, XPOHIYHMA TemaTHUT 3 TEepexXoioM Yy LHpPO3,
CKJIEpO3YIOUMI XOJIaHTIT, )KOBUYHOKaM siHa xBopoOa) [12, 13]; €) ypaxeHHs HUPOK
BKJIFOYA€ TOCTPUI TIIOMEPYIOHEPPUT, CEHOKaM IHY XBOpPOOy, aM110i103.

TpanckumkoBi nposBu HBK 1 XK mosSCHIOOTH ayTOIMyHI3allHUMU
MPOIECaMH, 110 CIPUYMHIOE TaKl 03HAKW IMYHHOTO 3aIlaJICHHS.

HactymHoio BaromMoro  CKJIaJOBOIO PO3BHUTKY MAaTOJIOTIYHOTO  TPOIIECY
BUIUISIIOTh 4YaCTOTy YCKJIaJAHEHb, W0 CIOPUYMHEH! 3aMi3HUIMM BCTAHOBJICHHSIM
JiarHo3y Ta JIKyBaHHSM.

Cepen nposiBiB MaTOJIOTTYHOTO MPOLIECY BUAUIAIOTH Taki: a) mepgopallist CTIHKH
KUIIKH 3 PO3BUTKOM IEPUTOHITY; 0) PO3BUTOK PyOII€BOI TKAHUHH, IO MPU3BOAUTH
70 KHUIIKOBOI HEMpPOXIJAHOCTI; B) BHUpa3KH, SKI MTPU3BOIATH JI0 KpPOBOTEUI,
I') TOKCUYHUNA METaKOJIOH; J1) HOPHIIIL.

3pOCTaroTh PU3HMKH 3MOSKICHUX MpoidepaniifHux mnpoiieciB nmpu Tpusanocti XK
1 HBK 6mmm3bk0 10 pokiB 1 Ounbie [14, 15]. ITo co61i HBK ta XK, npu noBrouacHomy
MPOTIKAaHHI, 3JIMIIAIOTh XapaKTepH1 CIiAM, Taki K aTpodii CAM3UCTOI KUIICUYHUKY,
3HIDKCHHSI BCMOKTYBaIbHOI 31aTHOCTI [16, 17].

Etionorisa, MexaHi3mMu (opMyBaHHA peakiii 3amajieHHs KUIICYHUKY, 10
OPU3BOAATH A0 MOPYUICHHS (YHKIIOHYBAaHHS OpraHy, a TaKOX 3aXHCHUX CHII
opranismy ipu HBK 1 XK, ocrarouno He 3" sgcoBasi.

BinMiuaioTs sSik OCHOBHI, Taki (haktopu pusuky X33K:

- CnankoBuid (BIICTEXKEHO MIABUIIEHY YacTOTY B OJHOSUIICBUX OJIM3HIOKIB,
pigHuX OpaTiB; B 1bOMY BUINAAKy y 17% BumajkiB, XBOpi MalOTh POJUYIB 3 IIUM
3aXBOPIOBAHHSM);

- MikpoOuuii (poap 1pOro ¢akTopy HE MIATBEPIKEHO OCTATOYHO, IPOTE
PE3yJIbTaTU OKPEMUX JTOCIITHUIIBKUX TPYIl JOBOASTH BIPOT1IHICTh 1H(DIKYBaHHS);

- TlopyuieHHs NPOHUKHOCTI KUILIKOBOTO 0ap epy;
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- DakTOpU HABKOJHUIIHHOTO CEPEIOBUIIA;

- IllxigmuBi 3BWYKM (OgHAK BimMivarTh, o mpu KypiaHi HBK 3arpoxye
MmeHmie; crocoBHo XK, curyaimis 000poTHA; BXKHUBaHHS MPOIYKTIB IIBHAKOTO
Xap4yyBaHHS TaKOX IPU3BOAUTH 10 3pOCTaHHs pU3uKy BUHUKHEHHS X33K );

- IlopymenHns mexaHi3miB iMyHi3allii (CUCTeMHe ypaxeHHs opraHiB npu X33K
BUKJIMKA€E HEOE3MIICTaBHI MPUITYIIICHHS I[0J10 ayTOIMYyHHOI MMPUPOAHN 3aXBOPIOBAHHSI;
yCKJIaJHEeHa PEryJysiis MICIEBOi IMyHHOI BIAMOBIAL JI€KUTh B MPUUYUHHOMY LEHTPI
PO3BUTKY 3allaIlbHOI PeaKIlii BIJJIUIIB KUIIECYHUKY ).

OTxe, MOXHAa 3pOOUTH BHMCHOBOK, II0 T'€HETHYH1 (aKTOPH, ayTOIMYyHI3allis,
€K30TCHHUU BIUIMB 3a HAsSBHOCTI HU3KW CHJOTCHHUX MPHU3BOAATH 10 yYTBOPCHHS
XPOHIYHUX 3aMajIeHb CIIM30BOi 000JOHKHM KumeuyHuKy [18, 19, 20].

BmicT ¢ekaqbHOT0 KAJBNPOTEKTHMHY Yy XBOPHX HAa XPOHIYHI 3amajibHi
3aXBOPHOBAHHS KUIIEYHUKY

B Vkpaini nns Bu3HaueHHS akTHBHOCTI 3amayieHHs X33K 1o cux mip mumpoko
3aCTOCOBYBAJIM JOCIPKEHHsI KpoBl Ha HasiBHICTh C-peaktuBHOTO OUIKY (C-PB) [22,
23]. C-Pb BBaxkaBcsl HaWOIBII YYTIUBUM Ta CHEUU(PIYHUM KIIIHIKO-IA00pATOPHUM
1HIUKATOPOM 3amnajieHHs 1 Hekpo3y. OIHaK TOJOBHUM HEJOJIKOM IIbOTO METOJY € T€,
mo pieHb C-Pb Bka3zye yuille Ha HasBHICTh 3aMaJIbHOTO MPOLECY, ajle HE Ha MOro
nokamizauio. Bucoki konueHntpanii C-Pb MoxyTh crnocrepiratucs He TUIBKH TpPH
X33K, ane 1 npu BipyCHUX Ta OakTepiaJbHUX 1H(EKUIIX, CHCTEMHUX PEBMATUYHUX
3aXBOPIOBAHHSX, HASBHOCTI B OpPraHi3Mi HOBOYTBOPEHb, a TaKOX MpU 0Oararbox
IHIIKUX TIATOJIOTISIX, HE TOB SI3aHUX TpaBHUM KaHaimoM [24, 26]. Oxpim TOTO,
nigsuieHHs: piBHsA C-Pb kopentoe 31 cTyneHeM BHPa)KEHOCTI 3alajbHOrO IMPOIECY
Tinpku nipu XK, Toxi sik mpu HBK moni6Ha TenaeHiiis He cnoctepiraerbes [27].

AHaJIOT1YHA CHTYyaIis 1 3 BUKOPUCTAHHSM ITOKa3HMWKIB IIBHJKOCTI OCIJIaHHS
eputporutie (ILIOE) B sxocTi Mapkepa 3ananeHHs. Bkasyroun Ha HasBHICTb
3ananienns, npuckopena IIIOE we nae indopmariii mpo ioro mxepena. Okpim TOTO,
npuckopena ILIOE crnioctepiraerbest mpu psil IHIIUX 3aNaTbHUX 3aXBOPIOBaHb, SIK1 HE
MOB's13aH1 3 TPABHUM KaHAJIOM, 1110, B CBOIO YEPry, TAKOXK HE JO3BOJISE BBAKATH LIeH
nokasHuK cnenudiuaum mapkepom s X33K [24, 26].

Ocrannim dvacom B miarHoctuni X33K cramo mnomynspHUM BU3HAYEHHS
AKTUBHOCTI 3alajieHHs] Ha ITiJICTaBl TaKUX KIIHIYHUX 1HIEKCIB, sk Best (a6o CDAI)
[28] 1 Truelove [27]. Ilo TpyHTYIOThCS, TOJIOBHUM YMHOM, Ha KIIHIYHUX O3HaKax
3aXBOPIOBAHHS, BOHU JAJIEKO HE 3aBX/IH BIJNOBIJIAI0OTh PEATbHOCTI, HE JO3BOJISIOUH,
TaKUM YUHOM, O0'€KTMBHO OIIIHUTH SIKICHI Ta KUIbKICHI XapaKTEPUCTUKHU 3amajicHHs
kuieyHuka [28, 29]. ¥V 3B'a3ky 3 MM aKTyaJbHOIO € PO3pOo0Ka J11arHOCTUYHUX
METO/IIB, IO JO3BOJISIIOTh B HAWKOPOTIIT TEPMIHU OIIIHUTH CTaH KUIICYHHKA, IO
XapaKTEPU3yIOThCA MPOCTOTOI0 BHUKOHAHHS, MIHIMAJIBHOIO 1HBA3WBHICTIO abo ii
MOBHOIO BIACYTHICTIO. [0 TakMxX METOMIB BIAHOCHUTHCS BH3HAYCHHS 3amajibHUX
MapkepiB y kaii marieHta. OIHUM 3 TaKMX MapKepiB BBAXKAETHCS (HEKATbHHIMA
kanbnpoTekTuH (PK) [30]. B exoHOMIYHO pO3BHHEHHMX KpaiHax €BpONU pPiBEHb
(heKaIbHOTO KaNBIIPOTEKTUHY € BU3HAYAJIHLHUM B OIIHII aKTHBHOCTI 3aMajeHHS TIPH
X33K [28, 26].

KanbnpoTekTuH - mpoTeiH, 10 MICTUTBCA B HEUTPO(DUIBHUX TPaHYJIOLMTAX,
MOHOIIUTaX 1 Makpodarax, Mae CTIMKICTh 10 METaOOJIYHOTO pO3maay 1, 3aBISKH
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BMICTY B HBOMY Kallbllif0, - JO BHCOKOI TeMIepaTypd, Iii MPOTEOITHYHUX

depmenriB [16]. KanbnpoTekTuH rpae B OCHOBHOMY 3aXHCHY POJib, BIIOMO, 1110 HOTO
KOHIEHTpallld B Kall KOPETI0E 3 I1HTEHCHUBHICTIO HEUTPOPUIbHOT 1HOUIBTpaLii
CIIM30BOi 000JIOHKH KHIIeuyHuKa [28, 31].

Kanmpnporexktun, Takox Bimomuit sk MRP8/14 Tta S100A8/A9, €
KaJIbII1i13B’ A3y oYM O1JIKOM 13 ciMeiicTBa 615kiB S-100, sikuii Oyso0 BHepiiie BUALICHO
3 neitkornuTiB kpoBi [21]. Ile omiromep i3 aBox nerkux (11 k/la) 1 oguoi Baxkkoi (13
k/la) cyOomuHUIN 13 3araJIbHOKO MOJICKYJISIPHOKO Macoro npubiauszHo 36,5 k/la [22—
24]. I'enn cyO6oauHULb KAIbIPOTEKTUHY Bigomi, sik ST00A8 1 ST00A9, 1 3HaxoaaTbCs
B xpomocoMi 1q21 [25]. MRPS8 po3risiaerscs sik akTUBHA CyOOAMHUILSA, TOMAl SIK
MRP14 3ano6irae pannii gerpanaiii MRPS [26].

Ha xanpnporektun npunagae 60% uuro3oibHOro Olika B HeWTtpoduiax i, B
JEMI0 MEHIIIA Mipl, B MOHOIMTaxX 1 Makpodarax, fKi OPUCYTHI y TUIl JIOAUHH,
TOJJIOBHUM YHHOM Yy TUIa3Mi, C€Yi, CIIMHHOMO3KOBINA piAuHI, (ekamnisx, cluHi abo
cuHOBlaNbHINA pinuni. Kambnporektun Oepe ydacth y 0Oaratbox (i3i0i0ridHUX
GyHKIISIX, BKIIOYAOYM IU(EpeHIiIOBaHHS KIITHH, IMyHHY PETYJIAI0, OHKOTEHE3,
anonTo3 Ta 3anayneHHs [28, 29]. KaibnpoTekTuH BiAirpae BaKJIUBY pOJIb MiJ 4Yac
3aMmajieHHs 1 BBAXKAETHCS MO3UTUBHUM rocTpodasznum Oinkom. Lleit menTun BruBae
Ha ¢arouuto3 HeutpodiniB (Hanpukian, CD35, CD66b, CD18, CDI11b), cnpuse
XEMOTAKCUCY Ta TMPUHAMAaE y4dacThb y BpOJUKEHINM IMYHHIN BIANOBII, SIK O1710K
MOJIEKYJISIPHOT CTPYKTYPH, OB’ 13aHOT 3 TIOIITKOPKEHHSIM TKaHUH.

Kinbka maTtonoriyHuX CTaHiB MOXYTh CHPUYMHHUTH 1H(EKIi0 abo 3amajieHHs
CIM30BO1 OOOJOHKM KHILIEYHUKA, [0 NPU3BOAUTH 1O 30UIBIICHHS HTPOHUKHOCTI
cnu30BO1 000J0HKK. Lle mpu3BOAUTH 10 MOCWJIEHOI MIrpaiii TpaHyJOLMTIB Ta
MOHOIIWTIB 32 XEMOTAaKCHYHMMH pPEYOBHMHAMH Yy KHUIIEUYHHWKY. KpiMm TOTO,
OakTepiaqbHI KOMIIOHEHTH, OTPHUMaHI 3 TPOCBITY KHWIIEYHHKA, MIIOTh SK
CTUMYJIATOPH JIJIi BUBUIBHEHHS MEIIATOPIB, TaKUX SK KaJbIPOTEKTHH, 3
IPaHyJIOLUTIB Ta MOHOIIUTIB, 1 TOMY KUIbKICTh KaJIBIPOTEKTUHY 30UIBIIYETHCA Yy
dekamisax. TakuM YUHOM, HASBHICTh KaJbIPOTEKTHHY B (EKaisX € HaCIHiJIKOM
Mirpaiii HeUTpo(UIB y IUTyYHKOBO-KHIIIKOBY TKAaHMHY B pe3yibTari iH]ekiii ado
3aMmajibHOTO MPOIIECY.

KanpnpoTekTuH y dekanisax Haa3BHYAMHO CTIMKUN 10 jaerpafaiili KUIIKOBUMH
CEeKpeTaMu IMiJIIUTYHKOBOI 3aJ03M Ta KHIIKOBUMH IIpoTe€a3aMu, a TaKoX JO
nerpagaiii 6akTepiii sk in vitro, Tak 1 in Vivo. Horo OJTHOPITHUMA PO3MOIIT Y
BUJIIJICHHSAX Ta CTaOUTBHICTD y KaJll 10 TWIKHS MPHU KIMHATHIN TeMIlepaTypi CHpHsIE
HOro MPUAATHOCTI Ha POJb (PeKaNIbHOTO OGioMapKepy, 10 J03BOJIAE€ TPAHCIOPTYBATH
3pa3ku Kaimy B jabopartopito mis anamizy. To# dakt, mo ¢ekamnii 6e3mocepeaHbo
KOHTAaKTYIOTh 31 CJIM30BOIO, CIPUSE€ BUSABICHHIO 3alajbHUX CTaHIB KHIIEUYHUKA
IUIIXOM BHUMIpPIOBaHHS (eKaJbHUX MapKepiB HabaraTo TOUHIIIE, HIXX OloMapkepw,
K1 OyJd BUMIpPsIHI B CUPOBATIll KpoBi. Tomy, 3aBIsku CBOIN crenu@iqHOCTI MI0A0
3aMajieHHs. [UTYHKOBO-KHMIIIKOBOTO TPAaKTy, AIarHOCTUYHA I[IHHICTh BU3HAYEHHS
KAJIBIIPOTEKTUHY Y (heKallisiX MepeBepiye BU3HAUCHHS KAJIbIIPOTEKTUHY y CUPOBATIII
KpOBI.

Buninenuii 13 dexamiii KaTbMPOTEKTHH BU3HAYAIHN 32 JIOMTOMOTOI0 CTaHIAPTHUX
MeTouk iMyHo(epmenTHoro aHamzy (IDA). UucneHnHi 10OCHiKeHHS TOKa3aly, 110
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KOHIIEHTpAIlisl KaJIbIPOTEKTUHY y (heKalisiX NEMOHCTPY€E MO3UTUBHY KOPEJSLII0 13
nepebiroM XBopoOu Ha 3amajeHHS KAIIEYHUKA.

BusHaueHHs1 BMICTY KaJbIPOTEKTUHY Y (PeKaNisiX € KOPUCHUM i1 BU3HAYCHHS
MPUYUH ILTYHKOBO-KHUIIKOBUX CHUMIITOMIB, KOJH Ba)XKO PO3PI3HUTH OPraHiuHi Ta
(GyHKI[IOHAaTbHI MPUYMHMA 32 CUMIOTOMaMH abo0 KIIHIYHUM oOcTexeHHsIM. BiH
3aCTOCOBYEThCSI HA MpakTUIl Juisi JAudepeHIiamii 3amajbHUX 3aXBOPIOBAHb
KHUIIEYHUKA Bia cuHApoMy mnojapasHeHoro kumeuynuka (CIIK), nme o3naku Ta
CUMIITOMH Jy’K€ CXO0Xl, aje natoisioris iHma. X33K - 1e opraniuie 3axBOPHOBAHHS
yepe3 3amnajeHHsl KUIIKOBOi CTiHKH, ToAl sk CIIK Mae ¢yHKIIOHaIbHY MaTOJIOTIO
Yyepe3 MOPYIICHHS MOTOPHKH KHUIeYHWKA. J[0JaTKOBOIO KOPHUCHICTIO (heKaabHOTO
KAJIBIIPOTEKTUHY € T€, 110 3MIHM HOro PiBHIB € XOPOIIMM IMOKA3HUKOM 3arO€HHS
CIIM30BO1 O0O0JIOHKM a0 peuuauBy 3anajeHHa. Tomy dekanbHUI KaabIPOTEKTHH
MO’KHa BHMKOPHUCTOBYBAaTH [Jisi MOHITOpUHTY mamieHTiB 13 X33K Ta BUABICHHS
TMAIIE€HTIB 13 PU3UKOM PEIUINBIB.

Y xBopux Ha HBK piBeHbp (exaabHOro KaJblPOTEKTUHY TIEPEBUIIYBaB
aHAJIOT1YHUIN MTOKAa3HUK KOHTPOJIbHOI Tpynu: Bix (69,78 £+ 8,23) mxr / T no (110,4 £5
MKT / 1) y nopiBHsiHHI 3 (13,72 +2,02) mMxr / T (p <0,05). AHani3 B3a€M03B'sI3Ky PiBHS
(ekanpHOro KaJbIPOTEKTUHY 1 CTYHEHs TSHKKOCTI 3aXBOpIOBaHHS (puc. 3) mokasas
HasBHICTb MpPSIMOi 3aJIEKHOCTI y XBOPHUX 13 CEpeJHIM 1 BaXKUM CTyNEHEM
3axBoptoBanHs (p <0,001). IIlo crocyeTbcst JErkoi CTEMEHI TKKOCTI, TO TYyT
3QJICKHICTh HOCHUJIA JIMIIIE XapakTep TeHaeHIi (p> 0,05).

[Tpu omiHI 3a7meXKHOCTI PiBHA (HEKATBHOTO KaJIbIIPOTEKTUHY y XBopux 3 X33K
Bl C©HJIOCKOINIYHOI aKTUBHOCTI 3amajeHHa (puc. 4) MK LIUMU TOKa3HUKaMU
BUSBIICHO TicHY Kopedsuito (r = 0,48, intepBan gosipu 0,33-0,65; p <0,05).

[Toka3Huk (exaabHOro KajabNPOTEKTHUHY MpU I MATOJIOTIi NEepPEeBUIIYBaB
MOKa3HUK 3J0POBHUX MamieHTiB: Bix (61,72 + 6,65) mxr / v g0 (107,3 £ 5 Mmxr / 1) B
nopiBHsiHHI 3 (13,72 + 2,02) mxr / T (P <0,05).

MakcuManbHUX 3HA4Y€Hb pPIBEHb (DEKATBHOIO KaJbIPOTEKTUHY JAOCATaB Yy
XBOpUX, II0 MAIOTh Ba)XKy CTYIiHb MPOTIKAHHS 3aXBOPIOBAHHS, MIHIMAJIbHUNA - Y
XBOPHUX 3 JIETKUM CTyIeHeM repeliry (puc. 5). Kopensiis Mk €HIOCKOMIYHOIO Ta
MOP(OJIOTIYHOI OIIHKOI CTYICHS KHIIKOBOTO 3alaJIeHHS 1 KOHIICHTPAIIIE
dekanbHOrO KanpnpoTekTuHy y xBopux XB3K Oyna ticHow (r = 0,65, moBipumii
iaTepBai - 0,48-0,75; p <0,05).

[Tpu mopiBHSAHHI TOKa3HUKIB (PeKaJIHLHOTO KAJIBIPOTEKTUHY Y maiieHTiB 3 X33K,
skl mepeOyBalOTh B CTajli 3arocTpeHHs 1 cTanaii pemicii, OylOo BHSABIEHO, IO
KOHIIEHTpaIlis cbeKaanoro KaJbIPOTEKTUHY Y XBOPHUX B aKTHBHIN cTaii
3aXBOPIOBAHHS 6yJ1a ICTOTHO BHIIE AaHAJOTIYHOIO TIOKa3HWKA XBOPHUX, SKi
nepeOyBatoTh B cTali pemicii (p <0,05).

Takum 4YMHOM, BHSBJICHO TICHY KOPENSLINHY 3aJIKHICTh MK aKTHBHICTIO
X33K 1 koH1IeHTparier dhexaapHoro kaasnpotrekTuny (p <0,05).

Bwmict ¢ekanpHoro kamenporektuny y xBopux Ha HBK 1 XK gocromipno
MEPEBUIILY€E el MOKAa3HUK y 0Ci0 0e3 3amaJbHUX 3aXBOPIOBAHb TOBCTOI KHUIIKH (P
<0,05).

PiBennb (exanpHOro KambnpoTeKTUHY sK y XxBopux Ha HBK, Tak 1 y xBopux XK
TICHO KOpeJioe 3 (ha30i0 3aXBOPIOBAHHS 1 AKTHUBHICTIO 3allaj€HHs, BCTAaHOBJICHOIO
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3T1JIHO 3 €HJAOCKONIYHUMH 1 TCTOJOTIYHUM KpuTepismu (r = 0,65).

[Ipu anamizi piBHA (EeKaTbHOTO KaNbNpPOTeKTHHY B Tpymi XxBopux XK
crioctepiranu noAiony kaptuny. KoHuenTpauist pekalbHOTO KalbIPOTEKTHHY MOXKE
OyTH JOCTOBIPHUM KpUTEpieM Il nudepeHITiaIbHOT 1arHOCTUKH (PYHKITIOHATIBHUX 1
3anajbHUX 3aXBOPIOBAHb TOBCTOI KUIIIKH.

100 -
90 | 80,15+12,28*
80 -
70 -
60 -
50 -
40 -
30 -
20 - 13,7+12,22* 12,4+5,50*
| Hm
0 - T

KoHtponbHa rpyna JlerkacreniHb CepegHsacreniHb BakKa creniHb

56,82+7,76*

Pucynok 3. Konuenrpauisi peKajabHOr0 KaJbINPOTEKTHHY (MKI/T) y XBOPHX HA
Hecnenu(piyHUA BUPA3KOBUH KOJIIT y 32JI€2KHOCTI BiJl CTYNEHS TAKKOCTI
3aXBOPIOBAHHSA [aABTOPCHKI AaHi].

100 -
90 -

93,2049,18*
80 -
65,21+7,94*

KoHTtponbHarpyna  O-lcteniHb Il cteninb lll cteniHb

50 -

30 - 20,07£7,67*
13,7+2,02*

20 -
0' T

Pucynok 4. Konuenrpauisi ¢exkajJbHOr0 KaJblNPOTEeKTHHY (MKI/T) Y XBOPHUX Ha
HecneuMQpiyHMil BUPA3KOBHII KOJIT y 32J1€2KHOCTI Bi/l eHA0CKOMIYHOI
AKTHBHOCTI [aBTOPCHKI AaHi].
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100 1 95,18+9,18*

90
80
67,18%7,94*
70 -
60 -
50 -
40 -

30 - 19,68+7,67*
13,7+2,02*
20

0 -

KoHTponbHarpyna  O-lcreniHb Il creniHb Ill creniHb

Pucynok 5. Konuenrpauisi pexkaibHOro KajabNpOTeKTHHY (MKI/T) Y XBOPHX HA
xBopo0y Kpona y 3a/1e:kHOCTI BiJl €HIOCKONIYHOI AKTUBHOCTI [aBTOPCHKI AaHi].

3aK/104eHHA Ta BUCHOBKH.

Takum 4yMHOM, B pe3yibTaTi JOCIIHKEHb OyJI0 MEPErsiHyTO Ta MpoaHalli30BaHO
OCHOBHI TEOPETUYHI Ta EKCIEPUMEHTaIbHI JIaHI CTOCOBHO 3alajibHUX 3aXBOPIOBAHb
KHUILIEYHUKY. 3 SICOBAHO OCHOBHI MPUYMHH PO3BUTKY 3alajbHUX MPOLECIB Y BIAALIAX
KHUIIIKOBOTO TpPakTy. BuaileHO OCHOBHI METOAM MJIarHOCTHMKM Ta JIIKyBaHHS
Hecnenu@IuHoro BHUPA3KOBOro KoOJiTy Ta XxBopoou Kpona. PosristHyTo posb
(eKaIbHOTO KaJIBMPOTEKTUHY Yy [IarHOCTHIIl XBOPUX Ha XPOHIYHI 3amalibHi
3aXBOPIOBaHHS  KHUIIEYHUKY.  3'SICOBAaHO  XapakTep  3alie)KHOCTI  BMICTY
KaJbIIPOTEKTUHY Y KaJOBHX BHUIUICHHSX BiJ CTYNEHS TSDKKOCTI 3aXBOPIOBaHb Ta
€HJIOCKOIIIYHOI aKTUBHOCTI. BUSBIEHO TICHY KOPEIAIIAHY 3aJeXKHICTh MK
axktuBHIcTIO X33K 1 KOHIIEHTpaIli€r0 (heKaTbHOTO KambnpoTeKTuHy (p <0,05).

Busnauennss koHueHTpauii (exanbHOro KaJb[POTEKTUHY MOXE OyTH
JOCTOBIPHUM KpHUTEpieM aiisi OudepeHliaNbHOI A1arHOCTUKHM (YHKI[IOHATBHUX 1
3aMajbHUX 3aXBOPIOBAaHb ILUTYHKOBO-KHUIIKOBOIO TPAaKTy. 3arajioM, BHUKOPUCTAHHS
dekanpHUX OlOMapKepiB ANl CKPUHIHTA OPraHIYHUX 3MIH KUIICYHHWKA 3MEHIIY€E
noTpe0y y TPOBEICHHI 1HBa3WBHUX CHIOCKOMIYHUX MPOIEAYP, & OTKE € OLIbII
npUBaOIUBUM Ta €MiJAEMIYHO OE3MEYHUM METOJIOM JIOCIIIKEHHS.
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Abstract. The research and diagnostic value of determining and monitoring the calprotectin
protein content of in the human feces are considered in the work. Modern, sensitive and specific
research methods were used: methods of solid-phase enzyme-linked immunosorbent assay;,
statistical methods - to determine the reliability of the obtained research results.

The subjects of the study are: stool samples (fecal secretions) of healthy people and people
with pathologies of Crohn's disease and nonspecific ulcerative colitis.

Purpose: to study the content of calprotectin in chronic inflammatory bowel disease, leading
to irreversible organs damage, also leading to life-threatening complications and disability.

Obtained conclusions and their novelty. The substantiation and practical value of the
research problem decision - review and the analysis of the basic and experimental data concerning
inflammatory diseases of intestines are resulted in work, the reasons of development of
inflammatory processes in departments of an intestinal tract are found out, the basic methods of
diagnostics and the content of fecal calprotectin in patients with chronic inflammatory intestinal
diseases (Crohn's disease and nonspecific ulcerative colitis).

The results of research can be used in fundamental biochemistry, in clinical biochemistry in
the diagnosis and monitoring of Crohn's disease and ulcerative colitis development, as well as
other chronic inflammatory bowel diseases.

Key words: Crohn's Disease, Nonspecific Ulcerative Colitis, Enzyme-Linked Immunosorbent
Assays, Calprotectin.
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CHARACTERISTICS OF WATER USE AND VOLUME OF WASTEWATER

DISCHARGE IN THE SURFACE WATER OF THE INDUSTRIAL REGION
XAPAKTEPUCTHUKA BOJOKOPUCTYBAHHSA TA OBCAI'IB CKUJAHHSA CTIYHUX
BOJI Y HOBEPXHEBI BOJJOMMH ITPOMUCJIOBOT'O PETTOHY

Koval V.V./ Kosans B.B.
K.M.S. / K.M.H.
Rublevskaya N.I. / Py6aescska H.I.
d.m.s., prof. / 0.m.H., npogh.
Dnipro State Medical University, Dnipro, str.Vladimir Vernadsky, 9, 49044
JIHinposcvkuil deparcasHull meouunull yuisepcumem, yi. Bornooumupa Bepraocvkoeo, 9.
Valchuk S.I. / Baabuyk C. 1.
Acting Director General State Institution « Dnipropetrovsk Regional Laboratory Center
of the Ministry of Health of Ukrainey, str. Scherbanya, 6 / 6.0. cenepanvrozo oupexmopa /[
«/[ninponemposcvruii obracnuii 1abopamopruti yenmp MO3 Vkpainu, eyn. ll]lepoans, 6.
Pokhmurko 1.V. / ITloxmypko L.B.
Deputy General State Institution «Dnipropetrovsk Regional Laboratory Center of the Ministry
of Health of Ukrainey, str. Scherbanya, 6 /3acmynnux cenepanibrhoeo oupexmopa
NV «/Ininponemposcokuti oonacuuil rabopamopruti yeump MO3 Vrpainuy, eyn. lllepoans, 6.

Anomauia. Y cmammi nagedeno xapaxmepucmuxy 00cs2i8 CKUOAHHS NPOMUCTOBUX CIIUHUX
600 Yy nosepxnesi goooumu J[Hinponempoecvkoi obaracmi y ounamiyi 3a 2015-2019 pp.
Bcmanosneno, wo 36epicacmvca  3aeanvHull  8UCOKULL  pigeHb  CKUOI  NPOMUCIOBUX — MdA
20CN00apcbKO-NOOYMOoBUX CMIYHUX 6800, ale 3apeecmposaro docmosipre (p<0,05) 3nudicenus 6
1,36 pa3 xinbkocmi cKUOAHHs 360POMHUX 800 V NosepxHesi 600HI 06 ’ckm y 2019, wo 3ymosneHo
CnaooM NPOMUCI08020 BUPOOHUYMEA.

Knrowuosi cnosa: npomucnosi cmiyni 600U, CKUOAHHS, NOBEPXHEBT BOOOUMU.

Beryn. Exkosoriunuii cTaH MOBEpPXHEBUX BOJHMX OO0'€KTIB YKpaiHU 1 SIKICTh
BOJM B HUX € OCHOBHMMH YMHHHUKAMHU CAHITAPHOTO Ta C€MiJAEMIYHOTO OJaromorydds
HaceneHHs [I, 2/. Ilpu upoMy mUTHE BOJONOCTa4yaHHs KpaiHu Maibke Ha 80 %
3a0€3IeuyeThC BUKOPUCTAHHSAM ITOBEpXHEBUX BOJ. BomHouac, OUIBIIICTH BOJHUX
00’€KTIB 3a CTymneHeM 3a0pyJHEHHsI BIJHECEHI 10 3a0pyJaHeHUxX abo Iyxe
3a0pyaHeHUX [3/, BTpaTWIM 3aTHICTh JI0 CAMOBIJTHOBJICHHSI 1 3HaXOASATHCS B CTaHI
Jerpajanii, 1o NpupiBHIOETHCA 10 PIBHS €KOJIOTTYHOI KaTacTpodu [4].
JlHinponeTpoBCchbka 00JIaCTh Ma€ TOTYXKHIA MPOMHUCIOBUN  TMOTEHINaN, e
3MIMCHIOIOTh TOCIOJAPCHKY AISUIBHICTh OUIbIle 4 THC. MPOMMCIOBHUX IMiANMPUEMCTB,
0 CYNPOBODKYETHCA CKHIAHHSIM  MPOMHCIOBUX Ta TOCIHOJAPCHKO-TTOOYTOBUX
CTIYHMX BOJI Y TOBEpXHEBI Bojoimu. Ha JIHImpomeTpoBIIMHI BUPOOIIETHCS Mailke
n’sita yactuHa (18,3 %) yciei peanizoBanoi mpoMHUCIOBOI mpoayKiii Ykpainu /5/.

Mera pocaimkennsi. Hagatu KiNbKICHY Ta SIKICHY XapaKTEpUCTUKY OOCSATIB
CKUJaHHS TPOMHCIIOBUX CTIYHUX BOJ[ y MOBEPXHEBI BOJOWMH JIHIMPOMETPOBCHKOT
obmacTi y nunamiii 3a 2015-2019 pp.

Marepiain, meroau Ta o0cAr AocaigxeHb. 3a Marepiasiamu JlemaprameHTy
€KOJIOT1YHOI TOMTHUKHA JIHIMpONeTpOBChKOI 00JIaCHOI paau MPOBEIACHO aHali3
00’eMiB CKMJIaHHS CTIYHMX BOJI IPOMHCIIOBUX IMMIANPUEMCTB TI0 JOOYBaHHIO
KaM’sIHOTO BYTULIS, 3aJli3HUX PY/l, YPAHOBHX 1 TOPIEBUX Py, BUPOOHUIITBY LIEMEHTY,
YaByHy, CTaji, MPOKaTy, TOBapIiB HApPOJHOTO CIIOKUBAaHHS, KOKCY 1 MOOIYHUX
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IpOJYKTiB, TPyO, (epocriaBiB Ta 1HIIUX KOJIHOPOBHX METAIIB, IIMH Ta T'yMOBO-
TEeXHIYHUX BHPOOIB, CTApTEPHUX aKyMYJSATOPHUX OaTaped, paKeTHO-KOCMIYHOI
NPOAYKIIii, TOOPUB, a30THUX CIOIYK Ta 1H. B quHamii 3 2015 mo 2019 pp. [6].

OcHoBHMI TekcT. Pe3ynbpraté mocmipkeHHs cBimuaTh, mo y 2019 pori 3a6ip
BOJM HaceleHHsM nocToBipHO (p<0,05) mimBummscs Ha 1,07 paza B MOpiBHSHHI 3
2015 p., 2017 p. Ta 2018 p. HaliBuium 1moka3HUKOM LIbOTO CIIOkUBaHHS OyB 2016 p.
npotu 2015 p. -mocroBipue (p<0,05) migBuiieHHs B 1,17 pa3 (tabmauis 1).

YacTka nmoBepXHEBUX BOJ JIsi TOCHOAPChKO-ITUTHOTO BOAONOCTAYaHH 00J1aCcTi
ckianae Oim3pko 86 %, a mia3eMHHX TUIBKU 14 % - 1ie 1OB’A3aHO 3 MOBUILHUMH
TEMIIAMHM BBEJIEHHS [0 €KCIUIyaTailii po3BiJaHuX 3amacis, 110, MOXJIMBO, MOTJIO O
MOJIMIIXTH OUTBII KICHO CTaH MUTHOTO BOAONOCTAaYaHHS.

Tak, 3apeectpoBano aoctoBipHe (p<0,05) 3menmenus B 1,4 pasza, 3a mepioa
crioctepexerts 3 2015 p. mo 2019 p., 006csary BUKOPHUCTaHHS CBIXKO1 BOJIM HA IIUTHI Ta
caHiTapHO-TirieHIuHl motpedu 3 180,6 mma M* o 129,2 M M* Yepe3 3HIKCHHS
saxocTi muTHOT Boau. [Ipu ibomy ngocroBipHo (p<0,05) migBumiyBanocs B 1,4 pasu Ha
BUPOOHMYI TMOTPeOU BUKOPUCTAHHS CBikOi Boau 13 612,2 mua M y 2017 pomi 1o
696,2 mua M* y 2019 porii. Ha cimbcbkorocnoapchki moTpeOdr BUKOPUCTAHHS CBIXKOT
Boau noctoBipHO (p<0,05) 3um3umnacs micaa 2017 poxy y 3,1 pasu 3 2,1 mun m* 1o
0,6 MsTH M?, yepe3 3HMKEHHS B 00J1aCT1 CIJIbCHKOTO HACEJICHHS.

B ocTtaHHI poKu BiJ3HAYA€THCS MOTIPIICHHS 3a0e3MeUYeHHs HaceJeHHs 00J1acTi
SKICHOIO TIUTHOK BOJOK0 Y 3B’S3KYy 13 30€pEeKEHHSIM BHCOKOTO pIBHS CKHUJIIB
IIPOMUCIIOBUX Ta TOCIOJAPCHhKO-MOOYTOBUX CTIYHUX BOJ. 3 OJHOTO OOKY, nedinurty
KUIBKOCTI BOJHHUX JDKEpEI HeMae, 3 1HIIOro — JesSKi HACEJICHHI MYHKTH MarTh
npo06ieMH 3 BOAONOCTAaYaHHAM a00 HE MAIOTh JOCTYIY J0 SIKICHOI MUTHOI BOJIH.

[IpuBeprae yBary pgoctoBipHe (p<0,05) 3HuxkeHHs B 1,36 pa3 KUIBKOCTI
3BOPOTHHUX BOJ| y TOBEpXHEBI BOAHI 00’ ekt y 2019 porti.

3 TPOMHUCTOBUX Ta BUPOOHWYMX MANPUEMCTB J[HIMpomeTpoBChkoi 00macTi
CKHUIIYETHCS Pl 3a0pYyTHIOIOYMX PEYOBHH 13 3BOPOTHUMHU BOJAMHU B KUTbKOCTI 553,7
tic. Ty 2015 p., 462,4 Tuc. Ty 2016 p., 421,4 Tuc. Ty 2017 p., 360,3 tuc. Ty 2018 p.
ta 317,1 tuc. Ty 2019 p.: HadhTONPOIYKTH, 3aBUCII PEUOBUHU, CYXHH 3aIUIIOK,
cynbdaTu, XJIOpUaAH, a30T aMOHIWHMNA, (EHOIH, HITPATH, 3aJ1130, MiJb, IIMHK, HIKEb,
XpOM6+, allFOMIHIM, CBUHEIIb, KaJIMil, KOOAIbT, KapOamija, MapraHeilb, HITpUTU, GTop,
I[1aH1I1, poAaHiIu, ToJIyou, pocdartu, XpoM 3arajibHUH.

VY noBepxHeBi BoAHI 00’ekTH jgocTOBipHO (p<0,05) 301mbIIeHM B 1,26 pasu
CKu ouuneHux cTiyHux BoA 3 2017 mo 2019 pp. (y 2015 - 2016 pp. 111 NOKa3HUKHU
pOo3rajgyKeHi uepe3 MmigioM MIPOMHCIOBOTO BUPOOHUIITBA):

- y TOBEPXHEBI BOAHI 00’€KTH CKHUJI HOPMATHBHO OYHUIIEHUX CTIYHUX BOJ
noctoBipHo (p<0,05) Bume Ha 1,14 pa3 B 2019 porii, y TOMy 4YHCI Ha CHOpyJax
OiosoriuHOTO OYMIIEHHS BOJ nocToBipHO (p<0,05) Bume Ha 1,15 pa3 y 2019 pori,
YOro HE CIOCTEPITAEThCS HA CHOpyAax MeXaHI4Horo ouwuiieHHs, nae y 2019 pomi
noctoBipHO (p<0,05) Hmwkue y 1,44 pa3m depe3 MOpadbHO TEXHIYHO 3acTapiii 1
HEJIOCKOHAJTI OYKCHI CTIOPYIH HA TMiAMPUEMCTBAX;

-y 2019 pomi cKkugaHHS IIPOMHUCIOBUX BIAXOJIB y IOBEPXHEBI BOAHI 00’ €KTH
noctoBipHo (p<0,05) Bume Ha 1,24 pa3u OiiblIe HOPMATHBHO (YMOBHO) OUYHIIIEHUX
cTiyHux BoA (356,0 muu M?), Hixk y 2017 (288,5 muH M?);
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- B TIOBEPXHEB1 BOAHI 00’ €KTH CKMHYTO 10cTOBIpHO (p<0,05) Menmie y 1,21 pa3u
3a0pynaennx ctigaux Box B 2019 pomi (200,0 M M?), y TOMY YHCITI HETOCTATHBO
ounIeHuX a0cToBipHO (p<0,05) menme y 1,12 pa3 B 2019 pormi ta 6€3 OUUIIEHHS —
nocTtoBipHO (p<0,05) menme B 1,36 pazu y 2019 p.

Taoaunga 1
JAnnamika BogokopuctyBanns 3a 2015 — 2019 pp., mun M3 /5, 6/.
[TokazHuKM 2015 2016 2017 2018 2019

3a0paHo BOAU BCHOIO i3 MPUPOIHUX [IZKepe, 1097,0 | 1286,0 | 1033,0 | 1179,0 | 1180,0
YChOTO:
Y Tomy umci:

- IOBEPXHEBOT 947.4 1138,0 | 891,0 | 1051,0 | 1035,0
- T 3EMHOI 149.5 147,77 | 1422 | 1285 | 1448
Bukopucrano cBizkoi BOAH yChOro: 880,9 1055,0 | 802,0 | 868,3 | 865,8
y TOMY 9HMCJII Ha IOTPEOH:

- MIATHI Ta CAHITAPHO-TITi€HIYHI 180,6 169,7 | 1582 | 1477 129,2
- BUPOOHMYI 670,3 856,5 | 612,2 | 684,1 | 696,2
-CUJIbCHKOTOCIIOTAPCHKI 2.9 2,7 2,0 0,3 0,6
CKHHYTO 3BOPOTHHX BOJI, YChOIO: 750,6 9259 | 680,5 | 757,3 | 738,6
- Y miA3eMHi TOPU30HTH 0.4 1,2 0,4 0,6 0,1

- Y IOBEPXHEB1 BOJHI 00’ €KTH 682.4 857,2 | 616,7 | 692,8 | 675,0

CKHHYTO 3BOPOTHHX BOJ B IOBEPXHEBi BOIHI 682,4 857,2 | 616,7 | 692,8 | 675,0
00’€KTH, YCHOT0

3 HUX:
- HOpPMATUBHO OYMILIEHUX, YChOTO 102,7 99,8 97,9 115,7 119,0
y TOMY 9HCJIi:
- Ha cropyiax 0i0JIOT1YHOTO OYHINEHHS 99,5 97,6 95,8 113,5 116,9
- Ha CIIOPY/IaX MEXaHIYHOTO OUUIICHHS 3,1 2,2 2.1 2.3 2,1
-HOPMATHUBHO (YMOBHO) YHUCTUX 0€3 OUUIIEHHS 313,1 513,6 | 288,5 | 343,2 | 356,0
- 3a0pyIHEHUX YChOTO: 266.6 2438 | 230,3 | 233,9 | 200,0
y TOMY 9HCJIi:
- HegocTaTHbo oumnnieHux (H10) 151,9 142,0 | 131,7 | 1402 125,2
- 0€3 OUHIICHHS 114,7 101,8 98,6 93,69 74,8
IToxa3Huku 2015 2016 2017 2018 2019
CKHHYTO 3BOPOTHHX BOJl, YCHOI0: 750,6 9259 | 680,5 | 757,3 | 738.,6
- Y TiJI3€MH1 TOPU30HTH 0,406 1,7 0,4 0,6 0,2
- Y IOBEPXHEB1 BOJHI 00’ €KTH 682.4 857,2 | 616,7 | 692,8 | 675,0

CKHHYTO 3BOPOTHHX BOJ B IOBEPXHEBi BOIHI 682,4 857,2 | 616,7 | 692,8 | 675,0
00’€KTH, YCHOT0

3 HUX:

- HOpPMATUBHO OYMILIEHHUX, YChOTO 102,7 99,8 9798 | 1157 119,0
y TOMY YHCIIi:

- Ha criopy1ax 0610JI0TIYHOTO OYHIIEHHS 99,5 97,6 95,8 113,5 116,9
- Ha CIIOPYIaX MEXaHIYHOTO OUHIICHHS 3,2 2,2 2.135 2.3 2,1
-HOPMATHUBHO (YMOBHO) YHUCTUX 0€3 OUUIIECHHS 313,1 513,6 | 288,5 | 343,2 | 356,0
- 3a0pyIHEHUX YChOTO: 266.6 2438 | 230,3 | 233,9 | 200,0
y TOMY 9HCJIi:

- HepoctaTHbo ounnieHux (H1O) 151,9 142,0 | 131,7 | 140,2 | 1252
- 0€3 OUHIICHHS 114,7 101,8 98,6 93,69 74,8
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BucHoBok.

OTpumaHni pe3yiabTaTH CBiUaTh MPO HASBHICTH TEHACHIN 10 3HIKEHHS 00CSTIB
CKUJaHHS MPOMHUCIOBHX Ta TOCMOJAPCHKO-MOOYTOBUX CTIUHUX BOJ y IOBEPXHEBI
BOI0MMU J[HIPONIETPOBCHKOT 00JI1ACTI.

Peectpyerbest moctoBipae (p<0,05) 3HmkenHst B 1,36 pa3 KUTBKOCTI 3BOPOTHUX
BOJ y MOBepXHEB1 BOAH1 00’ ekTH B 2019 potii.

VY cTiyHuX BOJax TOCTIMHO MPUCYTHI HA(TONMPOIYKTH, 3aBUCII PEUOBHHH,
CyXHM 3aJMIIOK, Cyiab(daT, XJIOPUIU, a30T aMOHIWHUM, (EHOJU, HITpaTH, 3a1i30,
MiJib, IIMHK, HIKEJb, XpOM, aJIOMIHI{A, CBUHEIb, KajMii, KOOaIbT, KapOami,
Mapraselb, HITpUTH, (TOp, 1iaHII1, POJIaHiaH, TOdyol, GocdaTu, XpoM 3arajibHuu,
0 TPHU3BOAWTH J0 3a0PYTHEHHS TMOBEPXHEBUX JKEPEN TOCIOIaPChKO-TTUTHOTO
BOJIONIOCTaYaHHS.
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Abstract. The article describes the volume of industrial wastewater discharges into the
surface reservoirs of Dnipropetrovsk region in the dynamics of 2015-2019. 1.36 times the amount
of discharge of return water into the surface water body in 2019, due to the decline in industrial
production.

Key words: industrial wastewater, discharge, surface water bodies.
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THE RIVER-BASIN SYSTEM OF THE STRYI RIVER
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Abstract. Pollutants enter the reservoirs not only with concentrated discharges of industrial
and agricultural enterprises or municipal wastewater treatment plants, but a significant part of
their receipt is due to the flushing of pollutants from catchment areas. In the Lviv region there are
mining areas of mineral deposits, which leads to extremely high anthropogenic transformation of
geosystems. Significant problems in the protection of land resources in the catchment area of the
Stryi River are the reduction of soil nutrients and their water erosion, as well as insufficient
reclamation of disturbed lands. The peculiarity of Carpathian farming is that it passes on the slopes
of a significant slope.

The main disadvantages of modern forestry, which activate dangerous exogenous processes
in the basins of mountain rivers, in addition to continuous deforestation are the use of the method of
skidding wood using heavy machinery. The application of this technology causes the destruction of
forest ecosystems, the transformation of the morphology of the slope, the intensification of erosion
and landslides.

Keywords: pollution of water bodies, anthropogenic impact, economic activity.

Introduction.

The river network of Lviv region was the basis for the emergence of the first
agricultural communities in Eastern Europe. Today it is an area belonging to the
region with a high degree of economic development, where the main economic
activities are agriculture, animal husbandry, mining, underground, open and
downhole, development of deposits of building materials, forestry, water
consumption, industrial processing of raw materials, transport, construction,
recreation, etc. [1]. There is a continuous exchange of matter and energy between the
abiotic and biotic components of river basin systems. The main channels of such
communication are water flows, so the problem of optimizing the system of
integrated control and monitoring of the state of surface waters and the level of their
pollution is especially important on the way to sustainable development of society.

The main text

Physical and geographical conditions and natural resources of the Stryi river
basin determine its basic directions of economic development, namely agrarian-
forestry and industrial-transport. Being attractive for tourists and ecologically clean,
the pool has significant recreational resources. Favorable geographical location,
developed network of transport routes, proximity of borders with EU countries
provide advantages for improving the economic and socio-cultural development of
the territory. The Stryi-Chop railway, the Kyiv-Chop highway pass through the
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territory of the basin, and the “Druzhba” main oil pipeline, which supplies oil to
Europe, and the “Mir” high-voltage transmission line pass from the northeast to the
southwest [2].

In general, Ukraine is one of the few countries in the world where most types of
minerals have been discovered and developed to varying degrees. The results of
exploration work in recent years show that the subsoil of the state is also rich in such
types of minerals, which in the past were classified as substandard and had no
industrial significance. These include non-ferrous (lead, zinc, copper), rare and rare
earth metals, deep hydrocarbon deposits, etc. available in Lviv region. Most of them
require geological study for possible industrial development in the near future. In the
region there are mining areas of mineral deposits, which leads to extremely high
anthropogenic transformation of geosystems (fig. 1) [1].

YMOBHI NnO3Ha4YeHHA

“ Kam'aHoro Byrinns
@3 Syporo syrinna
“ HadgTH, rady, KoHaeHcaTy
A rasy i kogescary
“ camoponHol cipku
“ KaniAxoT, MarHicsol i KyxoHHol coni
Fig. 1. The main mineral deposits of Lviv region

In the cities of Stryi, Zhydachiv, Skole and Turka, as well as in the territories of
some other united territorial communities (UTC) there are enterprises of various
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forms of ownership of machine-building, electrical, logging, transport and service,
woodworking, pulp and paper and other areas. Stynavske, Pivdennostynavske,
Tanyavske, Skhidnytske, Uritske and Zavodivske oil fields are exploited and
hydrocarbons are searched within other licensed areas [3].

Most gas fields are developed in the Syansky and Dniester Pre-Carpathians, as a
result of which the Drohobych and Stryi foothills experience a significant mining
load. In the Beskids lowlands, all oil and gas fields produce gas together with oil,
which increases the intensity of mining impact on landscape systems. Gas fields of
Lviv region belong to the system of NJSC Naftogaz of Ukraine. The network of gas
pipelines is significantly extensive and includes gas compressors and dozens of gas
distribution stations. Old gas fields of Precarpathia are used as underground gas
storage facilities to store free gas reserves, which are needed for domestic
consumption or export to Europe. Today there are four gas storage facilities in the
region [1].

Along the river Stryi, in the area from the village Rozgirche to the village
Duliby, the aquifer of the Stryi groundwater deposit with reserves of 270 thousand m?
/ day was formed. The field is operated by three coastal water intakes: Zhulynsky,
Bratkivsky and Lyubynetsky. Water intake wells are located along the river.
Lyubynetky water intake provides water to the cities of Drohobych, Truskavets,
Stebnyk, Boryslav, Zhulynsky - Lviv, and Bratkivsky - Stryi and Morshyn [3].

Significant problems in the protection of land resources in the study area are to
reduce the content of soil nutrients and their water erosion, as well as insufficient
reclamation of disturbed lands. The peculiarity of Carpathian farming is that it passes
on the slopes of a significant slope. The studies are executed in the mountain-
Carpathian experimental station show that only for the autumn-spring period from the
optic field is washed to 200 m? of soil with 1 hectares [4].

Agricultural load on the basin system causes changes in land use model, affects
the redistribution of the structure of components and its geochemistry. Prolonged and
intensive land use causes changes in the development of ecological and
geomorphological processes, morphology of the basin system and its environmental
state. The Indicators of the degree of soil erosion and the area of eroded soils are
changing, the physical and chemical properties of soils and the morphology of the
slopes of river basins are deteriorating. There is a degradation of small watercourses
until their complete disappearance, deterioration of water quality in the channels of
permanent watercourses as a result of physical and chemical denudation of the basin
system. All this negatively affects both the functioning of the basin system and the
quality of natural resources, the life of man and its health [5].

Since the early 90's, as a result of agrarian reform, two categories of agricultural
enterprises were formed by private agricultural fixes on the basis of former collective
farms and individual-private farms, mostly small deposits. This led to changes in the
structure of the use of arable land for agricultural crops, their yields, introduction of
organic and mineral fertilizers, mechanical cultivation of lands and significantly
influenced the hydroecological and geoecological situation.

Adding mineral and organic fertilizers significantly affect the state of soil and
groundwater as a result and in surface water. With products of soil cover in the river,
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more than 30% of the components of the fertilizers are received [6].

Significant agribusiness of the territory is important to influence the
development of forest industry. Mass deforestation in our region began in the XVIII
century, and during the XIX century the vast majority of them were cut down in
accessible places [7]. Deforestation was carried out on huge areas that stretched from
river valleys to the upper limit of the forest. This led to the intensification of harmful
geomorphological processes, such as planar and linear erosion of mountain soils,
mudslides, catastrophic floods and winds [5, 7]. Further practice of artificial creation
of spruce monocultures in the mountains and oak forests in the foothills caused
massive damage to stands by root rot, entomo pests, etc. This led to a deterioration of
biotic stability of forest ecosystems.

Continuous deforestation has a very negative impact on the flow of mountain
streams, so if possible, it is necessary to use gradual and selective deforestation. With
gradual felling, the change in water runoff is twice, and after selective - 10 times less
than with continuous. Under the influence of continuous deforestation, soil erosion
increases rapidly and as a result, the solid runoff of streams increases 10 times [8].

The main disadvantages of conducting modern forestry, which activate the
dangerous exogenous processes in the basins of mountain rivers, except for the
continuous cutting of the forest, consider the use of a wood shelving using heavy
machinery. The use of this technology leads to the destruction of forest ecosystems,
reforming the slope morphology, activation of erosion and landslide processes. The
tracks used to ski the wood contribute to the emergence and subsequent ascent of the
mudflow. Clogging of the slopes with wood residues of different sizes causes the
concentration of runoff on the surface of the slope and getting into the channel of the
mountain stream unused residues of logging. They cause blockage of mountain
riverbeds, change the direction of flow during downpours and floods, concentrate it
along dirt roads and cause deterioration of water quality [9].

Spatial analysis of placement of settlements within the basin systems of
Prykarpattya indicates the predominance of the linear valley type of resettlement in
the mountain and plain parts of the basin and an increase in the village load. This
affects the landscapes of the river valleys, causes a change in the morphology of
channels, the deterioration of the geoecological situation in the basin systems in
general. Particular damage causes deepening and collection of building materials
from rivers, location of residential buildings, spontaneous landfills and other potential
sources of pollution in coastal protective bands of the river [5].

Conclusion and findings.

Investigation of the conditions and processes of formation of chemical
composition and water quality is an urgent problem to take into account the influence
of economic activity on the river basin system of Stryi. The main sources of pollution
of river water are rainstorms from the territory of the city and industrial areas that are
not cleared, washed out of the catchment areas of fertilizers and pesticides entered
into the soil, as well as the disadvantages of modern forestry, which activate the
dangerous exogenous processes in the basins of mountain rivers.

Significant volumes of pollution are created by landfills of household and
industrial waste in the Stryi riverbed, as well as unauthorized quarrying, which
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worsens the hydrological regime and the process of natural water purification.
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Anomauia. 3a06pyoHIo0Ui peyosuHU NOMPANAIOMy ) 6000UMU He Juule i3 30CepeoHceHUMU
CKUOAMU NPOMUCTIOBUX | CITbCbKO20CNO00APCLKUX NIONPUEMCINEG YU OYUCHUX CNOPYO MICbKUX CIOKIE,
ane 3HAYHA YACMUHA IX HAOXOOJCEHHS O0O0YMOGIEHA 3MUBOM NOJIOMAHMIE 3 B00030IPHUX
mepumopiii.

Ha Jlvsiswuni Oitoms  2ipHu1u06ud06ysHi mepumopii pooosuiyy KOPUCHUX KONAIUH, WO
npu3eo0ums 00 HAO38UYAUHO BUCOKOI AHMPONO2eHHOi mpauncgopmayii ceocucmem. 3HAYHUMU
npoonemamu 3 OXOPOHU 3eMENbHUX pecypcié 6 pAauoHi OOCHIONCEHHS € 3MEHUIeHHS BMICYy
NOJNCUBHUX PEYOBUH TPYHMIG I iX 600HA epOo3is, a MAKONC HeOOCMAMHsL PeKYIbMUSAYis NOPYUIEHUX
3emens. Ocobaugicmio KaApnamcbko20 PilbHUYMEA € me, uj0 60HO NPOXOOUMb HA CXUNAX 3HAYHO20
NOXUTLY.

OcHO8HUMU HEOONIKAMU B8E0eHHs CYYACHO20 JIICOB020 20CNO0ApCmMea, SKI aKmuegizyrms
HebOe3neuHi eK302eHHI npoyecu 6 0acelHax 2ipcbKux pIi4oK, OKpiM — CYYLIbHUX UpYOOK Jicy
86adCaOMb GUKOPUCMAHHA CNOCOOY MPentosanHs O0epesuHu 3ad OO0NOMO2010 BANCKOI MEeXHIKU.
3acmocysannsn yiei mexHono2ii CNpUYUHAE PYUHYBAHHA JNICOBUX eKOCUCMeEM, nepepopMysanHs
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MOpGhonoaii cxumy, akmugizayito epo3itiHux ma 3Cy8HUX NPoYecie.

Bcmanosneno, wo ochosnumu odicepenamu 3a0pyoHeHHs PIUK0BOI 800U € OOWO08I CIOKU 3
mepumopii micma ma NpPOMUCTIO8UX NIOW, 5KI He OYUWAIOMbCS, 3MUE 3 B800030IPHUX NIOW
BHeCeHUX 8 IpyHm 000pu6 ma OmMpYmMOXiMIKAmie, a MAaKodc HeOOCMAmHSA OYUCMKA CMOKI6 Ha
OYUCHUX CNOPYOaXx.

Kniouosi cnosa: 3a6pyonenHs 600HUX 00 €KMI8, AHMPONOLEHHUL GNIU8, 20CHO0APCHKA
OisbHICMb.

Crarts Bignpasiena: 22.05.2021 p.
© I'naris L.P.
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V]IK 502.7
ECOLOGICAL AND ECONOMIC POTENTIAL OF WATER BASINS IN
CONDITIONS OF CLIMATE CHANGE AND IRRATIONAL NATURE

MANAGEMENT
3KO0JIOT0-3KOHOMUWYECKHWN MMOTEHIINAJI BOIHBIX BACCEMHOB (3311) B
YCJOBUSAX UBSMEHEHUSA KJINMATA U HEPALITMUOHAJIBHOT' O
MNPUPOJOINOJBb30OBAHUS
Klymenko N.A. / Knumenko H. A.
Ph.D. of agr.s., prof. / 0. c.-x. H., npog.
Grib Y.V./I'pu6 U.B.
Ph.D. of b.s., prof. / 0.6.1., npog.
Voityshyna D.Y. / Boiitbimunna JI.H.
aspirant / couckamenw
National University of Water Management and Nature Resources Use,
Rovno, Sobornaya 11, 33000
Hayuonanvhulii ynueepcumem 600H020 X035UCMEA U NPUPOOONONb308AHUS,
2. Poeno, Cobopuas 11, 33000

Annomayusn. Cmoumocms peuHvlx OaccetiHos obpazyrom psiod COCMAasIAIOWUX: Kaiecmeo
600b1 (I3), awmponocennas mparc@opmayus NOOCUCMEM PeUHbIX Oaccelnos (1ecos, J1y2o08,
borom, pacnaxaunocms yeooutl (K»)), a maxoice buonocuyeckas npooyKmueHocms NPUpOOHbIX U
UCKYCCMBEHHBIX OUOYEH0308. Bciedcmeue aomunucmpamuenoco nompebumenbcko2o nooxooa K
npUpPoOOONONb308aHUID, A He K peuyHbiM  OaccetiHam, KAk  JJ1eMeHmAapHou  syeuxu
NPOCMPAHCIMBEHHBIX UCCIE008AHUL; BCS NPUPOOHAsL cpeda 0ecpaouposana (nepepacnaxaHocms
meppumoputl, nepeocyueHocms 60a0m, YHUUMONICEHUIO 1eC08 U decpadayuu peunsvix noum). Kax
crneocmaeue, YXyouunioch Kavecmeo npupoorsblx 800, 0e2padupo8ana abopuceHHas uxmuopayua,
npUpooHbvle 1aHOuagdmel nOmMepsIu c8oe Ka1ecmeao u npusiekameibHocms. B pabome nokazana
3A8UCUMOCTb CIOUMOCIU eOUHUYbI NOBEPXHOCMU OACCEUHA PEeKU OM IKOL020-IKOHOMUHLECKO20
nomenyuaia. B ycnosusx nomennenus kiumama u RAPHUKOB020 3ppexma nabnooaemcs
unghnayus senununvt 311, u coomeemcmeeHHo, CHUNCEHUE CIMOUMOCMU PEUHBIX OACCEHO8.

Kniouesvte cnosa: 6uonpodykmueHocms, (GumoyeHo3vl, Kauecmseo 600bl, MPAHCHOpMayus
pycaa, bacceln, IKOHOMUHECKUL UHOEKC, IKOJL020-IKOHOMUHECKU NOMEHYUudn, UuHGIayus.,
peHmabenbHoCmb.

BBenenue.

XO039UCTBEHHBIN IMPECCUHI’ PECYpCO- W BOAOIIOJIIL30BaHHA, MaKCHUMaAJIbHAs
pacIliaxaHHOCTh TEPPUTOPHUI U BBIPAIIUBAHHUE B CEJIILCKOM XO3SUCTBE MOHOKYJBTYP,
MaciTadHOE MEIMOPATUBHOE OCYIIEHUE 0O0JIOT U NepeyBIaKHEHHBIX TEPPUTOPUM Ha
ITotecke BO BrTOpoM moNOoBMHE XX BEKa, 3aperyjMpOBaHUE CTOKAa pPEK U
OECKOHTPOJIBHOE HUCIOJIB30BAHUE MIOJI3€MHBIX BO/T (BomocHabOxeHHNE
MeraypOOTeppUTOpUi U MPOMIPEINIPUATHN, OTKAYKa BOJBI U3 KAPbEPOB, YCTPONCTBO
apTEe3MaHCKUX CKBAXXUH HA JAYHBIX TEPPUTOPUSIX) MNPHUBEIU K HKOJIOTHUYECKOMY
KpHU3HCY B BOJHOM XO03siiicTBe. MacmtaObl 3TOT0 Kpu3nca oOLIECTBEHHOCTHIO €lle He
OCO3HaHbI, HO BO3HUKAET YK€ HEOOXOJIUMOCTh HOPMHUPOBAHUS BOJOTOTPEOJICHUS B
peUHBIX OacceiiHax W peabWIUTalUU TPUPOTHON CpENbl, Pa3BUTHS HOBOW HAyKH
IMPpHUPOIOITIOJIb30BAHUS - 9KOIKOHOMUKH.

B omgnoil w3 (¢yHAAMEHTAIBHBIX pabOT MO OIEHKE PEeHTa0eIbHOCTH
MIPUPOJIOTNIOIL30BaHUS B PEUHBIX OacceiiHax, Mbl TIOKa3aiM, YTO B HACTOSIIIEE BPEeMs
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pPEHTA0ENIbHOCTh CEJIbCKOTO XO034iCTBa B PEUHBIX OacceiHax HaXOAMUTCS Ha YPOBHE
KpHU3HCa U 3aTpaThl HE CMOTYT MOKPBIBAaThCS MPUOBLIBI0. BecoMol mpUUnHOM HU3KOM
PEHTA0CIIBHOCTH CEIbCKOXO03IUCTBEHHOTO TTPOU3BOJICTBA SIBIISIETCA OOCTHEHUE TTOYB
TYMyCOM H3-332 CHIDKCHHS MAacChl BHOCHMBIX OPTaHHMYECKUX ynoOpeHuil (HaBo3a) u
YIOTpeOJICHHE MUHEPAJIbHBIX ISl MOJyYeHUs ypoxkas (KyKypy3a, MOJCOTHEYHUK,
pamc, cosi), 4YTO [IOBEJI0O €ro CoAepKaHue B YEPHO3EMHBIX I[I0YBAaX €7Ba
npespimamux 2,0%. N3BecTHO, 4TO TyMyC YAEPKHBAET BJary, OTCI0/1a YCKOPEHHOE
nepechixanue moyuB u jaerpajanus TopdsaukoB. Cyxoit Topd Takxke HE yAep>KUBAET
BJIary, MUHEpAIU3YyeTCs, TMOABEPKEH BO3TOPAHMUIO, a 3TO BEAET K YBEIUUYCHUIO
coaepxxanusi CO, B atmochepHoM Bozayxe [1, 2].

B paccmarpuBaemoii mpoOremMe BaXHOE€ MECTO 3aHMMAeT XO3SUCTBEHHAs
JNEATENBHOCTh M €€ TMOCIEICTBUS ISl BOJHOIO XO35KMCTBA. B HaydHOU JMTEpaType
UMEIOTCS cOoOoOIeHnss 00 H5TON B3aMMOCBS3M, Ha KOTOpBIE CJEAyeT OOpaTHUTh
BHUMaHue. Cpeau HuX:

a) pe3Koe CHIKCHHE YPOBHS MOJ3EMHBIX BOJ M3-3a HHTCHCHUBHOTO BOj03a00pa
Y IapHUKOBOTO 3(h(PeKTa, 4TO MPUBEIO K BHICHIXaHUIO BOJIbI B IIIAXTHBIX KOJOALAX, a
TaKke€ K KPHU3UCY B ECTECTBEHHBIX CYXOJOJIbHBIX OHOTeoleH03ax (YyChIXaHue
JIEPEBbEB M3-32 OTMHUpPAHUS KOPHEBOM cuCTeMbl; ['opbakoBCKuil BOJ103a00p B
Oaccetine p. 'opbIHb, 119 BOJIOCHA0KEHHS MTUTHEBOUM BOIOW HacelieHus T. POBHO);

0) obmenenue ozep Ilamkoi rpynmel (03. JIyku depe3 mepeTexkaHue BOJbI B
PUIETAIONIYI0 OCYIIUTEIbHYI0 TEPPUTOPHIO, IKCILTyaTalysi KOTOPOH IpeKpalieHa
u3-3a Heuenecoobpasnoctu [1, 4, 10];

B) OTKayka M3 Kapeepa mnmcaapHoro Mema (50  Teic.MP/CyTKM
BBICOKOKAYECTBEHHOM MpecHo Boabl (c. Xortucinas, bemapych), THIpOJOTHYECKH
CBSA3aHHOM C BOJIOHOCHBIMHM TOPU30HTaMH, MuUTaroiumu o3epa lllankoi rpymnmbsr —
Cursss, JIyku, [lepemyt u np. [4];

r) HaKJIagKa MOCJIEICTBUI XO3SIMCTBEHHOU NESATEIbHOCTH Ha
THIPOMETEOPOJIOTHYECKHE  ycJoBHs ~ (Macca  aTMOC(EpPHBIX  OCAaaKOB |
TEMIIEpPATYpPHbIE HArpy3kd B MakKCUMyMax W MHUHUMyMax |l-JIeTHHUX I[MKIIOB
COJIHEYHOU aKTUBHOCTH [6];

1) KaracTpoUYECKOe COCTOSTHUE BOJHOTO OanaHca B PBHIOOBOAHBIX MPYJax
HAJIMBHOTO THUIA, KOTJ]a HET MOBEPXHOCTHOI'O CTOKA U HET BOBI JUIsl BOJIOOOMEHA;

€) VyXYIIIEHHEe KayecTBa I[MOBEPXHOCTHBIX BOJ 4Ye€pe3 MOCTYIUICHHE
HEJIOCTATOYHO OYMINCHHBIX CTOYHBIX BOJ W3 ypOOTeppUTOpHil (COOTHOIICHHE
€CTECTBEHHOT'O PEYHOI'0 CTOKA U CTOYHBIX BOJ JJOCTUTAET B HEKOTOPHIX MAJIBIX PEKAX
ypOoTeppuTopuii  ypoBHs 1:1 ©W He NPOUCXOAUT UX pa3daBieHHE W
caMmoouuiieHue) [6];

) CHHXKEHHE OWONPOJYKTUBHOCTH (PUTOCTPOMBI OOJIOTHBIX M JIECHBIX
MacCHBOB (JIEKapCTBEHHBIX PACTCHUH, KIIFOKBBI, TPUOOB, ATO.).

Takum o0pa3zom Qopmupyercs HeoOblYalHO BakHAsh TOCYyJAapCTBEHHAs
B3aMMOCBs3aHHas mpoOiema, ompenensiomas Oyayiiee pa3BUTHE OOIIEeCTBa:
MOBEPXHOCTHBIE  BOJBI,  DKOJOTHS, YWCTasg  BOAa, OHOMPOAYKTHUBHOCTH,
nemorpaduyeckasi HarpysKa.

Hamreir 3amadeii ObUIO OIGHHWTH IOCIEACTBHUS pa30IaHCUPOBAHUS BOJHOTO
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X035IMCTBA B PEUHBIX OacceilHaX M BO3MOXHOCTh MPEAOTBPALICHUS! OTPUIIATEIIbHBIX
ITOCTIEACTBUAN IS IPUPOTHOU CPELIBI.

[Ipuponnbie pecypchl  SIBISIOTCS — OmpeaensomuM  (akTopoM B pocTe
YUCJIICHHOCTU HaceJeHus. B mepByro ouepenb — 3TO MaxXOTHBIE 3€MJIM U MUThEBas
Boaa. Ha ceronmus cpenusisi MupoBasi 00€CIIEUeHHOCTh MMaxOTHOM 3eMJiel COCTaBIIsIeT
0,4 ra Ha 4esoBEKa NP €XKErOAHOM CHM)KEHHMH M3-32 OIYCTOLICHHS W JETpajaliui,
Ha Ykpaune 0,65 ra/genoBeka. TpeTh uderoBedecTBa UMEET MPOOJEMBI CO CBEXEH
nuTheBOM BojIoN. K apuaHbIM 30HaM (Mag000eCTiedeHHBIM TaKOW BOJI0) OTHOCUTCS
taxxe Jlecocrennas n CrenHas 30Hbl Y KpauHBI.

B Toxe Bpemsi sKOHOMHYECKass HayKa HUKAK HE MOXET BBIUTH 3a pPaMKH
KOHLIETIIMA ~ «MUHEpaJbHbIE  PECypchl —  HaceleHue —  perjiaMeHTalus
pPECYpCONOJIb30BaHUN», BMECTO HOBOM KOHLIENIMH «IPUPOAHBIE PECYPCHI —
nemorpaduyeckas Harpy3ka — BOJOOOHOBIEHHE». MOXHO OLEHUTh CTOMMOCTD
TEPPUTOPHUH 32 BCEMH COCTABIIAIOIIMMU JIMTOC(EPHI, YTO HE JAET PEIICHUs BOIpoca
ONPENEIIECHUS MIPEACIIOB POCTA — 3a HEHHOCTBIO MPOAYKTOB NIUTAHUS U CBEXEN BOJIBI.
Takas moctaHoBka BOIpoca MOXKET JaTh OLIEHKY CTOMMOCTU acTtpodonpaa, JIyHsI,
Mapca, HO TaM HE MOYKET KUTb YEJIOBEK.

CymiecTBytoniasi B T€0JIOTMUECKUX HCCIEIOBAaHUSAX OOHOBJIEHHAsh METOAMKA
pacdyé€ra 3KOJIOTO-’KOHOMHYECKOTO NOTEHIMAJIa TEPPUTOPUHA HA OCHOBAaHUU
aJMMUHHUCTPATUBHOIO  J€JIeHUsT  OasupyeTcss Ha  CyMMapHOM  ONpEIEICHUU
sKojoruyeckoro (celpbeBoro) mnoreHuuaida (E) u  ecTecTBEHHO-pecypcHOro
notenuuaina (I1) 3a hopmynoii (1) [2]:

I{n=E+H=(%+H)+H (1)

SWorldJournal Issue 8 / Part 2 (

rae T — BenMYMHA TEXHUYECKOW HArpy3Kd Ha NPUPOJHYIO Cpedy, BKIKOYAIONIAs
COLMAIIBHO  DKOHOMHMYECKYK)  OCBOCHHOCTh  TEPPUTOPHUH  (IIPOMBILUICHHYIO,
CEJIbCKOXO3SIICTBEHHYI0, T'PAaJOCTPOUTENBHYI0, TEMIEPATYPHYI0, PEKPEALMOHHYIO
Harpy3Ku) 1 3arpsA3HEHHOCTh MI0YB, BO3/lyXa, TOBEPXHOCTHBIX BOJ;

C — nmnoTeHIMan CTOMMOCTHM MPUPOJHOM cpelbl  (METEOpPOJIOTHYECKUIA
MOTEHIMaN, aTMOC(HEPHYI0 CTOMKOCTh IOYB, MOBEPXHOCTHBIX BOJ, OMOTUYECKHM
MOTEHIMAN);

H — crenenp mnopaxkeHHsl TEpPUTOPUN  MPUPOJHO-AHTPOIOTEHHBIMU
MPOLIECCAMH.

Ilpy Bcel CHOKHOCTM pPacCyYETOB HKOJIOrO-DKOHOMUYECKOIO IMOTEHIMaia
tepputopuu  (Kn) MeToauKa JaeT BO3MOXKHOCTH XapaKTEPUCTHKU CTEHEHU
MIOPAKEHUS SKOJOTMYECKOTO PAaBHOBECHUS (Kapbepbl, OCYIICHHE, PaTUALUOHHOE
MOpaXXEHHE) B CUCTEME «OOLIECTBO - MPUPOAHAS CpeAa» U ONPEIEIUTh HAlpaBIeHHUE
U XapaKkTep pPa3BUTHS IPOU3BOAUTENBHBIX CHJI, IPOU3BECTH NPOCTPAHCTBEHHOE
HKOJIOr0-3KOHOMHUYECKOE KapTorpapupoBaHUE HCCIEAYEMbIX TeppUTOpuil Ha Oase
aJMUHHUCTPAaTUBHOIO WM reorpaduyeckoro nenenus. OpHako, Ha  (¢oHe
MCYEPIIAEMOCTH MPUPOAHBIX PECYPCOB, MMOCTOSHHOTO YXYJIUIEHUS COCTOSIHUS
OKpY’Kalolllel Cpebl, YBEJIWYEHUsl BIMSHUS MapHUKOBOrO 3(¢eKkTa Ha BOJHBIC
CUCTEMBI, BO3HUKAET OCTPasi HEOOXOJUMOCTh MPUBSI3KU BEIUYMHBI K7 (UTO JaeT 1o
BBIIIEU3JIOKEHHON METOMKE 0a3y Il OLICHUBAHUS TEPPUTOPHUH) 10 DJIEMEHTAPHOU
SUCUKU MPUPOJAHOU cpefibl — peuHoro Oacceiina [1, 3, 5, 9].
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IIo HamemMy MHEHHIO, ONPEINEICHUE DKOJIOr0 - HKOHOMHUYECKOTO IOTEHIMasa
OacceliHa peKU JODKHO BKIIOYATh CIEAYIOIIME OCOOCHHOCTH (OPMUPOBAHUS
KauyecTBa BOJIbI U (DU3HUECKHE COCTABIISAIONINE ITON MaKpO SIKOCHUCTEMBI:

a) HaJM4Yue 3TajOHa CPAaBHEHHUS COCTaBa M IMPOIYKTUBHOCTH OHOTrE€OLIEHO30B
MOBEPXHOCTH BO0OCOODA;

0) HanmMuyue pPEruoHaJIbHBIX XapPaKTEPUCTUK MPHUPOAHBIX (HEHApPYIIEHHBIX)
TEPPUTOPHH B OacceiHe peKM HM OOCCIEYEHHOCTh BCEX Cpea  XO3SMCTBEHHOM
JEeSTEILHOCTH BOJHBIMH peCypcamu;

B) HOpPMHPOBAHKE aHTPOIIOT€HHOW HAarpy3K1 Ha peuyHOl OacceiiH;

I) KOMIICHCALIMOHHBIE MPUPOJOOXPAHHBIE MEPONPUATUA  (peaduiauTarus
HapYILIEHHBIX 3eMellb, 3(Q(PEKTUBHASI OUYMCTKA KOMMYHAJIbHBIX U JIUBHEBBIX CTOYHBIX
BOJI, CO3/IaHH€ 3alIOBEJHBIX TEPPUTOPUIA, IKOHOMHUS CBEXKEHN BOJIbI);

N) OWOMPOJAYKTUBHBIE XapPAKTEPUCTUKHU TOJCUCTEM pEYHOro OacceiiHa 3a
CHUHTE30M MEPBUYHOIO OPraHUYECKOr0 BEILECTBA, YTO SIBISETCS COCTABHOM YacCThIO
CaMOOYMIIEHUS BOAHOU CPEMBL;

€) 3KOJIOTHYECKOE Kaue€CTBO BOJHOM CPEIbl U MPUTOTHOCTH OBEPXHOCTHBIX BOJ
710 BCEX YPOBHEW MPUPOIONOIb30BaHUS.

K coxaneHnio, TEXHUKO-TIOTPEOUTEIbCKUNA TIOAXOJ] TPHUBET K KPHU3UCY
IIPUPOOIOIB30BAHNS, YXYAUIEHUIO KA4e€CTBA IPUPOIHOM CPEbI.

CerogHsi CTPYKTypHO-(QYHKIIMOHAJIbHAsl OpraHu3alus MOJCUCTEM PEUYHBIX
0acceilHOB XapakTepHU3yeTCsl PE3KOMl OCBOEHHOCTBIO NPHUPOAHBIX TEPPUTOPUN —
BMECTO MPHUHITOrO COOTHOLIEHUS! HAPYIIEHHBIX K HEHAPYIIEHHBIM TeppUTOpHsiM 1:1
3a ¢usuKo-reorpaduueckumMu paiionamu Mbl uMmeeMm: Ykpauna — 1,0:0,3; ITonmecbe —
1,0:0,4; Jlecoctens — 1,0:0,25; Crensb -1,0:0,15 (puc.1).

Martepuan u METO/bl UCCIETOBAHMUS.

OO0beKkTamMu WCCIEAOBaHUN OBUIM TMPUTOKH TEPBOTO mopsiaka p. [ OpbIHb
(6ac. p. [Ipunare), 6acceitn [lankux o3ep (o3epa CButssb, Jlyku, [lepemyr).

Peka I'opbinb — m.i.p. [lpunsats aiauHHOM 565,0 KM M TOBEPXHOCTHIO BOJ0CO0pa
27700 km?. PacmojiokeHue - B BEPXHEM TeuyeHUH (10 BIageHus p. YCTbe), Ha
BousbiHcko-110101bCKONM  BO3BBIIIEHHOCTH, CPEJHEE M HIDKHEE TEYEHUs1 — B
ITonecckoi HM3MEHHOCTH. Haxomurcss B 30HE paCIIMPEHHOrO0 MEIMOPATUBHOTO
cTpouTenscTBa. bonbmas wacth OacceliHa pacmaxaHa. JIecHCTOCTh COCTaBISIET
18,0%, 6omotra — 10 6,0%. BONBIIMHCTBO MPHUTOK 3aperyjJMpOBAaHO U BKIIOYEHO B
MEJIMOPATUBHBIEC CUCTEMBI.

[MTankas rpymnma ozep: CButssb, JIyku, [lepemyT. OCHOBHBIE XapaKTEpPUCTUKHU:
riyouHa 6-7 M., MakcumanbHas B o3epe CButa3p — 58,0 M. (kapcToBas BOPOHKA),
IIOIaas BOJHOIO 3epkama — 24,2; 16,3; 15,1 xm?> coorserctBeHHO. CTpyKTypa
tepputopud llankoro HalMOHAIBHOIO MPUPOJHOIO MapKa: MPUPOIHBIE TEPPUTOPUU
(;leca, myra, Oojora, BojgHOe 3epkano) — 82,0%; OCBOEHHBIE TEPPUTOPUU
(cenmpxo3yroaus, npuycaaeoHbie yyactku) — 18%.

P. Ilpunsare - n.m.p. Huenp. [nunna peku — 748 kM., miomaab Bogocoopa —
114300 km?. Ha Teppuropur YKparHbl IPOTEKAET YUACTOK MPOTSIHKEHHOCTBIO 84 KM.,
PYCIIO 37€Ch € 1aMOOM € LENbI0 IPEAYIPEKICHHS 3aTOIIEHHS IOMMBI, YTO MOBJIHSLIIO
Ha (YHKIIMOHUPOBAHHE SKOCHUCTEMBI «PYyCIO-TOiiMa», a TaKKe SKOCHUCTEMBI 03ep
[Tarko rpynisl.
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KemarenrHO

maxoTa;
Jec;

rnmacTouiIna;

ayra;

ypOaHU30BaHbIE TEPPUTOPUU;
BOJZIHOC 3€pKaJio;

3€MJIM B JIMYHOM HMCIIOJIB30BaHHU

Pucynok 1 - CoBpeMeHHasi CTPYKTYPHO-(DYHKIIMOHAJIbHAS OPTraHU3alHus
JAaHAWAPTOB TEPPUTOPUM Y KPAMHBI

MeTtoabl HCCIICIOBAHUM: al'[pO6I/IpOBaHHI>IC, THApOJIOTHYCCKUC,
THAPOXUMHUUYCCKUC, OKOHOMUYECCKHCE, HUXTHOJIOTHYECCKUC, J'IaHI[HIa(I)THI)IG,
OKOJIOITMYCCKHC.

Pe3yabTaThl HCCIEI0BAHUNA H 00CYKICHUE.

Panee ™Mbl ompenenuiivi, 4YTO JKOJOTO-dKOHOMHYECKHN TOTEHIMan OacceliHa
(Onom)  ompenensid, Kak CcyMMy (aKTOPHBIX  XapaKTEpPHUCTUK  KadecTBa
MOBEPXHOCTHBIX BOJ (/e), OMONPOAYKTUBHOCTH 1I€HO30B MMOBEPXHOCTH BOAOCOOpa 3a
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TUAPOIKOIOrHuecko BasieHTHOCThIO (I'OB), Tpancdhopmariyeil peuyHbIX MoACHCTEM
CYXOJOJBHBIX OMOTE01IeH030B (Kmp) 1 MPOMyCKHOM cTOCOOHOCTHIO pycen (Knp)
IDII=> 1> + I'DB + Kmp + Knp. (1)
B ycrnoBusax moTeruieHHs] KJIMMara U HApYIICHUS THAPOJIOTHYECKOTO PEeXHMa
KOKIbIH M3 KOMIIOHEHTOB OyJE€T HMETh OINpeAessionee yXyAIAIOMUEcsT I
AKOCUCTEMBI 3HaueHus (MHIsAIMA) U hopMyra OyJeT UMETh BU:
Is =120+ Al
3:([A+A[A)+([B+A[B)+(IC+AIC) @)
3
T.€. 32 CYET YMEHBILIECHUS SKOJOTUYECKH OOOCHOBAHHBIX PACXOJIOB BOJbI B CTBOPE
HaOMIOACHUS W CHWKEHHUS pa30aBlieHUs TMOCTYyHAIOUX MPUMECEH B «TOPSUYHX»
CTBOpax YBEJIMYMUTCS COJIeBOM (hOoH, Tpodo-canmpoOMOIOruyecKkue XapakTePUCTUKH
(yBenuueHue conaepxkaHusi OMOTE€HOB, OPraHUYECKUX MpuMecel, (UTOIIaHKTOHA,
HapylI€HUE Ta30BOr0 PEeKUMa U3-3a «I[BETCHUS BOJbI» U SIBJICHUW CTarHAINM), TAKKe
YBEITUYNBACTCS TOKCUYECKAsl COCTABJISIFOIIAS U3-3a BIUSHUS TPOIYKTOB PA3IOKCHUS
¢duTorutankToHa; Al5 - MPUPOCT 3HAYCHHM IKOJIOTUUECKOTO UHJIEKCA Ka4eCTBA BOJIBI.
VYBenuuuTcs ~ HaArpy3ka — OpuMeced  Ha  BOOHBIE  DKOCUCTEMBI 34
TUAPOIKOJIOTMYECKON BAJICHTHOCTHIO

B Bn + B}’l UM B+(AB)
FQB — z — Z \p Z P — Z (3)
q q q+Aq
rae: AB - cHuxkeHHe Oumomacchl (UTOCTPOMBI, YEpe3 YChIXaHUE M YHUUTOKECHHE
JIECOB, pACMaxXaHHOCThb, YCbIXaHWe O0J0T; Ag - HW3MEHEHHME HWHTEHCUBHOCTU

MOBEPXHOCTHOTO CTOKa (OTCYTCTBHE WJIM MHUHHMH3AIUS W3-32 CHUKCHHS MAcCChI
aTMoc(hepHBIX 0CaIKOB WIJIN MOTJIOUICHHE CTOKA JIUTOC(EPOit).

W3-3a mepeocymieHus] U3MEHSIIOTCS XapaKTEPUCTHKU MPUPOIHBIX IMOJCUCTEM
MOBEPXHOCTH Bojio3abopa (Knp + AK) — necuctoctu (ycbixaHue), 3a00JI04€HHOCTH
(ycbixanue OO0JOT M TEepPEyBIAXKHEHHBIX TEPPUTOPUM, 3aropaHue TOPQPSHUKOB),
CHWKCHUE O3CPHOCTH TEPPUTOPUN TIPH YBEIMYCHUHW AaHTPOTIOTEHHOW Harpy3KH
(AKanmp) nipu CHIKEHUN KOMITCHCAIIMOHHBIX MEPOTIPUSITHIA

P S SR o S Y S "
ZK"P+ZKY"P (ZKHP_ZAKHP)+ZKynp

[IpomyckHasi crOCOOHOCTh pycel peK YXYIIIaeTcs H3-3a OTCYTCTBHSI CTOKA,
3aWJIEHUsI WM 3apacTaHUil pycesl BBICIIENM BOJHOM PACTUTEIBHOCTBIO, a TaKkKe
MIPEKPAILECHHS CBA3U PYCEIN C MIOWMEHHBIMU SKOTOHAMH.

OdeBugHO, cienyeT OXUAATh OOIIEr0 YXYIIIEHHS 3KOJOTHUYECKOW CUTYalUH
13-3a YBEJIMUCHUSI aHTPOIIOTEHHON HArpy3Ku Ha PEYHBIC IKOCUCTEMbI U CHUKEHUS UX
IIPUEMHON EMKOCTH.

[Tonyuennsie pe3ynbTaThl U ux obcyxaenue. Ilposenenue pacuera D3I s
O0acceflHOB C TMPOTOYHBIMU M HEMNPOTOUYHBIMH BOIAHBIMU JKocucTeMamu. [Ipu
skojorudeckoM ontumyme ODII1=3,0 Oamma, peuyHas cucreMa yXyIIIEHHOTO
COCTOsIHUSA B JiBa pa3a (pp. ['opeinb, BepxoBbe p. [Ipunsate). O3. JIyku HaXoauTcs o
BIIMUSTHUEM PSIZIOM PACIOJIOKEHHOW MEITMOPATUBHOW CUCTEMBI M MPOXOJIAILIETO PAIOM
MarucTpajibHOro KaHaina — B 34,3 pa3za, 4YTO TMOBIMSUIO HA HPOJYKTHUBHBIE
XapaKTEPUCTUKU IKOCUCTEMBI (TadI. 1).
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UHQISIUS  XapaKTepu3upyeT IUHAMHUKY HAKOIUIEHUS SHEpPruu (SHTPOMHH) Kak
nokasareJs Jerpaganuu 0acceiina, ero o0ecleHuBaHusl.

Taoauna 1
IK0JI0r0-3KOHOMHUYECKHI MOTEHINAJI UCCJIelyeMbIX BOJHBIX 00bEKTOB B
YCJIOBHSAX NAPHUKOBOIO 3¢ deKkra

N3ydaembie XapaKTEPUCTUKH OOBEKTHI

0 1 2 3 4
1. KauecTBO BOJIHOM Cpeabl 3a
HKOJIOTHYSCKUM MHACKCOM I3
- 3TAJIOHHOE 3HA4YCHM 130 3,0 1,0 1,0 1,0 1,0
- pakTHaeckue 3HaueHus 151 3,0 3,0 1,93 6,3 3,0
KI» 3,0 3,0 1,93 6,3 3,0
2. Tpancdopmariys MoBepXHOCTHOTO
BojiocToKa (K2)
- 3TaJJOHHOE 3HAUYCHUS 1,0 3,0 2,0 2,0 2,0
- paktuueckue 3HaueHus (Kk,) 3,0 6,0 2,1 12,0 4,5
(Kk,) 3,0 2,0 6,05 6,0 2,25
3. IIpupoaHo-pecypCHBIil TOTEHIUAT
(Km) 3a ruiposkoaoruueckoit
BaJICHTHOCTBIO
- I'3B., M*/1, onTUManbHas 100,0 70,0 80,0 90,0 80,0
- I'DB., M*/1, bakTnueckas 50 50,0 50,0 | 60,0 | 50,0
- Kn 0,5 0,71 0,64 0,55 0,64
DKOI0T0-3KOHOMHUYECKHM ITOTSHITHA 6,5 5,71 3,64 | 12,85 | 5,89
Oaccelina, Dn
CToUMOCTh €IMHUIBI TOBEPXHOCTH 2120,0 | 2200,0 |3000,0 | 970,0 | 2300,0
BO0cOOpa, THIC.IPH./Ta

Asmopckas pazpabomxa
H3yuaemoie oo6vexkmot: () — p. [opwinw, 1 — p. Ilpunams eepxosve; 2 — 03. Ceumssn;
3 —o03. Jlyku; 4 — 03. [lepemym (LLlaykuti npupoousiil HAYUOHATbHBLL NAPK)

OTOT mpolecc MPOUCXOAUT 3a CUET YXYJIIECHUsI KauecTBa MOBEPXHOCTHBIX BOJ
(cocTosiHUS PEYHOM U CTOYHBIX BOJ, BO3MOKHOCTU MX pa30aBiieHUs, IBTpOPUKaLIUU
Y TU0eIu YyBCTBUTENIBHBIX BUJOB a0OpPUT€HHOM NXTHO(ayHbI), CHIDKEHUS OydepHoi
€MKOCTH (PUTOCTPOMBI (Macchl (PUTOIIEHO30B TMOACUCTEM Jieca, JYTOBBIX TOWM,
00JI0T, TMOBEPXHOCTHOTO CTOKA) MpPU OTCYTCTBHUHM COOJIOJCHUS 3JIEMEHTApHBIN
MpaBU BOJAOIOJB30BAHUSA — TPUMEHEHHUS KOHTYPHO-MEIHOPATHUBHBIX CHCTEM
3eMJIeZICTINST U COOMIOZCHUSI PEKMUMa BOJJOOXOPOHHBIX 30H PEUHBIX pycen. TpeTbum
AJIEMEHTOM JIETPaJalliil 3KOCHCTeM O0acceiiHOB peK SBISETCS MEPEOCBOCHHE
MPUPOJHBIX TEPPUTOPHM (TepepacnaxaHoCTh, MEPEOCYIICHUE, BBIPYOKa JIECOB,
JTUKBUAAIMS OOJOTHBIX YTOJIUN).

[Ipu sxonormueckom ontumyMme IIII 3a Tpems cocrtaBistouumu (2311=3,0)
(akTHYeCKuEe 3HAUCHUS TMPEBBIIIAIOT €ro B 2-3 pas3a, YTO BO CTOJBKO K€ CHIDKAET
AKOJIOTUYECKYIO CTOMMOCTb TeppUTOpHUH (puc. 2).
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duznueckas HMHTEpHpeTanus moiaydaeMbix 3HadeHur OOII omnpenensiercs
HapacTaHWEM SHTPOIUHU, T.€. HAPACTAHHUE KOHILIEHTPAIIMU SHEPrUU MOCTYMArOLIEH
U3BHE, COOTBETCTBEHHO, HapyIlIeHUE TUAPOIKOJIOTMYECKUX yCIOBUH
YCYTyOJIIOMMXCA TOTEIJICHUEM KiInMMarta. T.e. BO3HUKACT SIBJICHUE apHUau3aIluu
TEPPUTOPUH.

He B moyiHOM Mepe OLIeHEHBI 3KOJOTUYECKUE MOCIeACcTBUS ocyeHus [lomecknx
00JIOT U Jerpajalys CTEMHBIX YepHo3eMOB. OOBEANHSIET 3TH PaOHBI TIOTEPST MACCHI
T'YMUHOBBIX KOMILUIEKCOB MMO4YB. [[e0 B TOM, 4TO TyMmaThl YJIEpXKHBAIOT Biary u
COpOUPYIOT TOKCHYECKHE MPUMECH M HOHBI TSDKENBIX METAUIOB, MEPEHOCUMBIE
atMocdepusiMu noTokamu Ha Ilonecke u3 3amama EBpombl, a B cTenHONl 30HE
Ykpaunsl — u3 JloHenko-KpruBopoKCKOro mpoMBIIIJIEHHOTO KoMmruiekca. Hamuuue
TOKCMYECKMX HOHOB PTYTH B IMOJIMOYBEHHBIX M TMOJ3EMHBIX BOJIaX 3TOr0 PErHOHa
ONpEAEnI B CBOUX UccienoBanusx [11].

A pTYyTb — 3TO HE TOJIBKO TOKCUYECKUM 3JIEMEHT, HAKAIIUBAIOIIUICS B HKUBBIX
OpraHu3Max, HO U BBI3BIBAIOIINI MOBBIIIEHHYIO arpeCCUI0 MHANBUIOB B OOIIECTRBE.

Kpome Toro, moBbIlIEeHHOE COAEPKaHUE HOHOB 3aKMCHOTO KeJie3a U MapraHiia B
[Toneckux 0o0j0TaxX MPU UX OKUCICHHH OOYCIABIMBAIOT TOKCUYECKHE MpPUMECH. A
¢durobuora cBsa3biBaeT CO, arMocdepHOro BO3ayxa, CHUXKAS MACIITAOHOCTH
BIUSAHHUS TapHUKOBOro 3ddekra. B Toxe Bpemsi mepeoCyleHHbIH TOPPSHUK TPU
TOPEHHUH CBS3bIBACT KUCIOPOJ aTMochepHoro Bozayxa u Beiaeser CO,. M3BecTHO,
YTO 4YTO B HACTOAIIEE BpeMs YJEIbHBIA BEC KHCIOpoAa aTMOC(epHOro Bo3ayxa
CHIIKAeTCs M cocTaBisaeT He ~21%, a 18,9%.

Takum 00pa3om, HaMH BIEpPBBIC OMpENETICHA CTOMMOCTH EIUHUIBI KOJIOTO-
SKOHOMMYECKOTO TMOTEHIMaga OacceliHa peKu, ero WHQIISIIUsS H3-3a HE BIIOJIHE
BBISICHEHHBIX OMEP/PKCHTHBIX TOCJHEACTBUN  XO3AMCTBEHHOM JEATEIBHOCTU B
OKpyXatomed  cpeae  (dKocuctemMax — OacceHOB  PeK),  yCyryOJIeHHBIX
THAPOMETEOPOJIOTUYECKUMA U KIMMATUYECKUMU  YCJIOBUSAMHM  (TIOBBIIICHUEM
CPEIHEr0JIOBOM TEMIIEpaTyphl IUIAHEThI, CHIXKEHUH MacChl aTMOC(HEPHBIX OCaJIKOB,
CHIDKEHHME a0COIIOTHBIX 3HAYEHUN TeMIlepaTyp aTtMoc(epHOTO BO3JyXa B IMEPUO]T
3UMHEW MEXEHHU, YXYIUIEHUU TUJIPOMETEOYCIOBHI B TMEPUOJ MUHHUMyMa U
MakcuMyMma 11-J1eTHUX [UKIIOB COTHEYHOM aKTUBHOCTH) [6].

PaccmatpuBas Tpu Onoka, dopmupyromux IIII, HeoObXxoauMo 00paTUTh
BHMMaHHUE Ha YPOBEHb IKOJOTHUYECKOW TpaHchOpMalMM MOBEPXHOCTH BOJI03ab0pa
[7]. KpusucHoe coctossHue HaOmomaercs B JloHenko#, 3amopokKCKOM,
Kuposorpasckoii, JHenponerpoBckoii obnactsx, a Takxe Hukomnaesckoit, Oaecckoit
obnactsix. OueBHIHO, IJIAHUPOBAHUE BEJICHUS HAPOTHOTO XO3AKUCTBAa HEOOXOAMMO
BECTU HE TOJBHKO 32 aJMUHUCTPATHUBHBIMH TMPUHIIMIIAMH, a 32 0acceiHaMM pPEeK, Kak
AJIEMEHTAPHOM €IUHHUIIBI IPOCTPAHCTBEHHBIX HccnenoBannil. KocHas cocrasisromas
0e3 OMOJIOTUYECKHUX XapaKTEPUCTUK XapaKTepHA JIsl MEPTBOM TIIIAHETHI.

[Iporno3 pazButusi curyauuu. [Iporecc crtapeHuss BOJHBIX OOBEKTOB — 03€p,
PEK, PYCIOBBIX BOJOXPAHWIHIL 3TO OOBEKTUBHOCTH B HMCTOPHUYECKOM OTpE3KE
BpeMeHHU. BoJBIIMHCTBO 03€p mpeBpaTsATcs B 00J0Ta, PEKU — B IIEMOYKY PYCIOBBIX
03€p, PYCJIOBBIE BOJOXPAHWIMINA B CTapbie pycia. AKTYyaJbHOCTh MPOOJIEMBbI — B
COCYIIIECTBOBAHUH YE€JIOBEYECKOTO OOIIECTBA U MPUPOIHON cpeabl. HaMu BbieneHbl
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OCHOBHBIE TIPOIIECChl K WHTEHCU(UKAIUU JIeTpajallud cpeibl U O00eCleHUBAHUS

9KOJIOTO-3KOHOMHYecKoTo rmoTeHnuana (9311) (Tadm. 2).

Ta0auma 2

IIpyuyuHBI ¥ MOCJIEICTBYUSA Jerpagaluy MPUPOIAHOM Cpeabl

[Ipuponanblil 0OBEKT,
3Hauenue D11 (ont=3,0)

[IpuunHbl nerpaganuu

[TocnencTBus

Pexu (5,5-6,5)

3aperyJiMpoBaHuUE;
JVMKBUAALMS
IPOMEKYTOUHBIX
HKOTOHOB,
nepenaxaHHoCTh
0acceliHOB; HapyIlIEHUE
peXHUMa BOAOOXPAHHBIX
30H; IBTPOPUKAIIHS.

CermeHranus pycei,
U30JISIUSL DKOCUCTEM U
Jerpajanus UXTHOCPEIbI;
yXyJIICHHE KauecTBa U
KOJIM4eCTBa
MOBEPXHOCTHOTO CTOKA;
3alJIMBaHUE PyCeN PeK
aHTPONOT€HHBIMU
MPUMECSIMU; YXY/IILIEHUE
ra3oBOro peKUMa; 3aMOpPbI

pBIO
Ozepa (3,64-12,85) 3aueHue TBEPIbIM Ycunenue crapeHus,
CTOKOM C IOBEPXHOCTHU ABTpOQUKALIHUS,

BOJI0COOpa; ABTpOoPUKaIHs
Y 3apacTaHUE BbICUICH
BOJHOM PACTUTEIBHOCTHIO;
M30JS1US OT PEYHOM CETH

(opMupOBaHNE KPUZUCHOU
CUTYalluu U HapylLlIEHUE
BOCIIPOM3BOJICTBA
a0OpPUTEHHBIX BUJOB PbIO.
Jlerpanarus uxtruodayHbl

Pycnoseie
Bojloxpanminiia (5,0-
15,0)

OBTpodUKAIMS; TBEPIbIHA
CTOK; 3alJICHUE;
3apacranue BBP;
3arpsi3HEHUE CTOYHBIMU
BOJIaMU; CTAarHaLUs

dopMUpOBaHUE KPU3UCHOU
CUTYyalluH; CTapEeHHUE,
YXYJIILIEHHE KAYeCTBA BOJIBI,
dbopMHpOBaHUE KPU3UCHOU
CUTYallUH

Aemopckas pazpabomka

Ilpumeuanue: Heobxoouma paspabomka mexHONO2UU BbIHCUBAHUS 03€D:

npu

enybune 00 Im u UHMeHCUBHOCIU HAPAWUBAHUSL OOHHBIX OMIONCEHUL cocmagiiem 2
cM 8 200 (8 NpupoOHbIX ycaosusax — 1-2 mm) bananca emxocmu xeamum na 50 nem.

rne Wi — coBpeMeHHas CTOMMOCTh OacceiHa, ThIC./TpH./Ta.; Y Wisac

w,
Wi=—%"+Wo,

2011

()

BajaoBasd

CTOMMOCTh OacceiiHa 3a OMOJIOrMYECKOM M KOCHOM cocTasisionieii; Wo — CTOUMOCTh
KOCHOM COCTaBIIAOIIEH 06€3 OMOIOrHYECKOM MPOTyKIUU (PUTOCTPOMBI.

[Ipumep pacuera ctommocTH OacceiiHa p. ['opeiHb (nm. p. Ipunsates — 12600
(tabn. 3) rpa/ra (umena 2000 roma). CoBpEeMEHHBIH 3KOJIOT0-3KOHOMUYECKUM

notennuain (33I1) — 15,44.

3. CoBpeMeHHasi CTOMMOCTb 3a popmyJioit (5)

12600

Wi = ? +1000 = 2920 T'PH.
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= CTOMMOCTB,

TBIC TPH./Ta
16,07
.
14,0ut=
DTaJoHHas CTOUMOCTh
12,04 OacceitHoB 10 TpaHchopmanun

OnruMajbHbIe YCJI0BHUSA CPEbI

8 9 10

Pucynok 2 - Unduasauus 3Hauennii I n croumocTn 6acceiiHOB BOJIHBIX
00bEKTOB B YCJOBHSX NOTEIUICHUS KJIANMATA U TPaHCPoOpMaIlUM TEPPUTOPUM

Taoauna 3
Pacuyer 3k0HOMHYECKOr0 HHAEKCA (cTouMOCTH) OacceitHa p. 'opbiHb
Yyrennnie I[Inomans Banosas Banosas Banosas
XapaKTEPUCTUKHU | MOJCUCTEMBI | CTOUMOCTH CTOMMOCTh CTOMMOCTh
(F), ra onomaccel € IUHUALIBI MMOJICUCTEMBI
(UTOCTPOMBI | U3MEpPEHUS (W), rpH.
(B), rpH. (W), rpH.
ITouBa 1108000,0 2,2 -10° 500,0 1,1-10°
MenuopupoBaHHbIE 51000,0 1,02 - 10° 500,0 0,56- 107
3EMITH
[Moiimennsie nyra u | 346250,0 6,92 - 10° 500,0 3,46 - 107
nactoura
bomora 119000,0 2,38 - 10° 500,0 1,20 - 107
Jleca 495000,0 4,95 - 10’ 500,0 25,0 - 10°
borapusie 3emumn Ha yuwnTtsiBanoch
[IpuycanebHbIe 55900,0 1,2-10° 1000,0 1,2-108
X035MCTBA
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JloHHbIE Ha yuwnTtsiBanmoce
OTJIOKEHHUSI
(campormenb)
Bcero, IIOMIalb 2175150,0 | 52.88-10° | | 262,108

Aemopckas pazpabomxka

BoiBoabI.

Oxpy>katolasi cpefia nepeinnia pyoex NPUPOJHOTO BOCCTAHOBICHHS BOJTHBIX
MaKpOdKOCUCTEM, a Hooc(epa, popMupyemasi Ha 6a3e Ouochepsl, pe3KO OTINIACTCS
OT OOILENPHUHSITHIX HOPM IPUPOJIOTOIB30BAHUS: YEPEe3 CHIKEHUE €€ CTOMMOCTh IO
OTHOIIEHUI0O K OJTAJIOHHBIM OacceitHam. Pemienne Bompoca JaibHEHIIEro
MPUPOJONOIB30BAHUS M JIeMOrpaUueckoil Harpy3ku HaxoauTcss B cdepe
HKOAPKOHOMHUKU — HAYKU COEAMHSIONIEH MPUHIUIIBI SKOJIOTHMH U 3KOHOMHMKH PEUHbIX
OacceiHoB.

1. YpOanuzoBaHHbIE TEPPUTOPUH, MOCTABISAIONIME B OKPYXKAIOIIYIO CpEIy
okoso 60% mpumecel, UCHOJIB3YIOT PEYHYIO CETh KaK «ECTECTBEHHYIO» CHUCTEMY
JOOYMCTKY, Hapylash NPUHLIMIBI TYMaHHW3Ma, YcIoBUS (OPMHPOBAHUS KadyecTBa
BOJbI, pa3HOOOpa3us W NPOAYKTUBHOCTH OuoThl. 30% mnpumeceld mNOCTaBISIET
CEeJIbCKOE XO034UCTBO M TOJBKO 10% (GOpMHPYIOT CTOK ¢ IPUPOJHBIX TEPPUTOPHUI.
JUis BBDKMBaHUS 0OILIEeCTBa HEOoOXOJuMa KOpEHHas MepecTpoiKa CHCTEMBI
IPUPOIONOIB30BaHuUs ((PUHAHCUPOBAHKE U PETJIaMEHTaLUsl PECYPCONOTOKA).

2. CenbpCKoe XO3SMCTBO OT MCIOJB30BAHUS MHOXECTBEHHBIX PaCCEIHHBIX
MIPUPOJHBIX JIOKATUTETOB, OCBOCHHUSI HOBBIX TEPPUTOPUM M YHUUTOKEHUS JIECOB
MEPENuIo K TOTAIBHOMY paclaxvBaHUIO, XUMH3AIIMU U BBIPAIIMBAHUS MOHOKYJIBTYD,
YTO NPHUBOJAUT K JAETPaJAlMK YEPHO3EMOB, OCTEHMHEHUS TEPPUTOPUM, apUIU3ALMH
KJIMMAaTa. DTy TEXHOJOTHIO YK€ MPOXOAWIM B NPOLUIOM CEJIbCKOE XO035iWCTBO Ha
Cpennem 3amane CIIA, a Takxke TpUBOAUIO K THOEIU UMBUIM3AIMN A3UU U
Mexypeubsi B ICTOPUU YEJIOBEYECTBA.

3. 13 macnoptuzoBanubix 2000 pex YKpanHbl HE BOCCTAHOBJIIEHO HU OJHOU. B
MPUPOJHOM COCTOSIHUM HaXOAATCS €UHULBI MalbIX peK. B To ke Bpems B 3amagHoii
EBporie onieHeHa CTOMMOCTD MPUPOAHBIX TEPPUTOPHUI U peK (ABCTpHUS) U OOIIECTBO
Ooeper ux mnoj 3amuTy. T.e. B YKpaumHe NpeACTOMT OoJjblmas paboTta Mo HX
peabmwiuTanuu (3aperyjIupOBaHHbIX, CHPSIMJIICHHBIX,  BKJIIOYEHHBIX B KadeCTBE
MarucTpajibHbIX KaHAJIOB MEITMOPATUBHBIX CUCTEM).

4. DKOJOTr0-3KOHOMUYECKHIM MOTEHIIUANl PEUYHBIX 0ACCEMHOB SIBISIETCS] Ba>KHBIM
MoKaszaTelieM,  XapaKTepU3UPYIONIUM  JUHAMUKY  OCBOCHHUSI  TEPPUTOPHH,
(dbopMHUpoOBaHUSs UX LIEHBI U BRIOOpA HAMpaBlIEHUN peadrIuTalnuu (COXpaHeHue JIECOB,
JTyroB, 00J10T, oOecreueHne danaHnca rymyca B MO4Bax).

5. 3aBHCHUMOCTh «CTOMMOCTBH €IMHHUIIBI MOBEPXHOCTH ILUIOMIAAN BOJOCOOpa —
HKOJIOT0-3KOHOMUYECKOM IMOTEHUHMAM» OINUCHIBACTCA JIOTUCTHYECKOW KPUBOM,
aHasiornyHou nuHamuke conepxkanus bIIKs u BpemeHu ouwnilieHUs BOJHOW CPEbI,
T.. 3TO TOT K€ OMOJIOTMYECKHI MpPOLECC, KOTOPbIM MOXHO YMPAaBIATH (IIPUMEP
Anonuu, Kutas, ABctpuu u 1ip.).

6. CoBpeMEHHBII  YpPOBEHb  MPUPOJONOJB30BAHMUS  XAPAKTEPU3YETCS
Jerpajanyded  pedyHbIX  0acceHOB  3a  MPHUPOAOPECYPCHBIM  MOTEHIIHAIOM
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TpaHC(HOPMHUPOBAHHBIX TEPPUTOPUIL.

Pesziome. TepputropualibHOE IUIAHUPOBAHUE PECYPCOIOIB30BAHUS M pacyeTa
MPOAYKTUBHOTO MOTEHIHAJIA C YYETOM COCTOSIHUSI TPUPOJHON cpeabl 0e3 yuera
DKOJIOTUYECKA OOOCHOBAHHOTO TIpe/esia aHTPOIOTCHHOW Harpy3Kd MPHUBEIO K
CO3JIAHUIO PETMOHOB C KPU3UCHOW CHUTYAIUEH.

Ona omnpenensiercs yXyAIIEHUEM KauecTBa MOBEPXHOCTHBIX BOJ, HApPYIICHHEM
MPOyKTUBHOCTA OMOIIEHO30B M YCJIOBHM BOCCTAHOBJICHHUS PABHOBECHS MTPUPOTHOM
Cpenpl. OTH  SBJICHUS CHIDKAIOT CTOMMOCTh BOJHBIX 0accelHOB, HX
MPUBJIEKATEIBHOCTh, @ TAaKX€ BIUAOT Ha HOKOHOMUYECKHE TOKA3aTeln
(peHTabEIbHOCTD ).

baccerHOBBIM  MOAXOA  IIO3BOJIIET  ONPEAEIUTH  BO3MOXHBIE  T'PAHULIBI
MIPUPOJOIIOIB30BAHUS U PECYPCOINIOTOKA U COXPAHUTh BO3MOMXHOCTh €CTECTBEHHOIO
BOCCTAHOBJICHUS PABHOBECHS MPUPOJHON cpenapl.  KilouoM 0puU  CUCTEMHBIX
HCCIICIOBAHUSAX MOXKET CIYXUTh 3KOJOrO-3KOHOMUYECKHNW MOTEHUHAT, KakK
COCTaBHAasl 4YaCTh HOBOM MPUKJIAJHON HAYKH SKO3KOHOMHUKH.
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Abstract. Just considering the basins of the rivers as the primary cell of the economic
research, we have assessed the situation in three components: the biological productivity (B), water
quality of environmental index (I.) and the capacity of water channels (Qp). However, in
connection with climate warming and significant water losses for evaporation and a decrease
(depression) level of underground waters in places of intensive catchment and the plowed surface
water abstraction river basin has changed dramatically the conditions and nature of water use -
shallow rivers and lakes, disappearing springs, and reduced the number of intermediate ecotones
between the aquatic environment and land, which greatly influenced the overall environmental
situation(oxbow lakes, floodplain lakes, tributaries of the first order).

Key words: productivity, plant communities, water quality, current channel, pool, economic
index, environmental and economic potential, inflation.
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Anomauyia. Ha ocHo8i npogedenoco O0CHIONCeHHs BUCBIMACHO OKpeMi —eleMeHmu
A2pOMeExXHIKU BUPOUSYBAHHS KOHMEUHEPHO20 caoueno2o mamepiany pociur Salix matsudana 6
ymoeax 3akpumoco ma eiokpumoeo epyumy Cymcvkoeo HAY, a maxoxc npononyemuvcs
BUKOPUCIOBYBAMU  CAONCAHYI 13  3aKPUMOIO  KOPEHEe8ol  CUCMEeMOI0  Olsl  CMBOPEHHs
Jiconnanmayitinux Hacaodcensb. Busesneno, wo 3acomosnsaimu 30epes saHini #usyi 32a0y8aH020 8UQY
HeoOXioHo 00 ¢ha3u HabpsaxkawHs OpYHLOK. Y npoyeci 00CHiOdHCeHHS OYI0 3 AC08AHO, WO HA
NOKA3HUK PU302EHHOI AKMUBHOCMI JCUBYIE He 6NAUBAE 1020 MOSWUHA. [lo6edeHo, wo y Mipy
30invwenns moswunu oicueys (0,45-1,2 cm) cnocmepicanocs 30inbueHHS MAcU CAOUBHO20
mamepiany. 3a 8UKOpUcmanHs Hcusyie moswunoro 1,2 cm maca pocaun cmarnosuna 95,42, a 6
koumponi — 29,9 2, wo na 65,5 2 menute. Y npoyeci 0ocnioxcenHs 6y10 GUABIEHO GNIUE 00 €MY
KOHmelHepa Ha Niowy ACUMINIOIOY0L NOBEpXHI 6KOpIiHeHUuX xcueyie. Ha kxonmponvnomy eapianmi
(0,6 1) naowa nucmrosoi nosepxui cmarnosuna 422,8 cm’, wo 92,8 cM? menwe nopienano 3
odocnionum eapianmom (1,2 n). Byno 3’sacoearno, wo mun cyocmpamy 6naue Ha picm ma po3eUmox
pocaun S. matsudana: MakcumanivHi OiOMempuyHi NOKA3HUKU OMPUMAHI 34 BUKOPUCTNAHHSL
BUCOKONOICUBHO20 cyOcmpamy (nepe2hii, nicok ma mop@ y cniesionowenui 0,5:1:1.

Kniouogi cnosa: niconnanmayiiine supousy8ants, 0ionanuso, cmeoio8i Hcusyi, YKOPiHeHHs,
3aKpuma KopeHea cucmema, CMpOoK MHCUBYIOBAHHS, MOBWUHU IHCUBYS, ACUMINIOIOUA NOBEPXHS,
KOpeHesnacHull caousHuti mamepian, Salix matsudana, cybcmpam, Kanoc, pu302eHHa akmuHicmb,
KOpeHesa cucmema.

AKTyaJbHiCTh. YKpaiHa BUKOPUCTOBYE MpuOau3HO 200 MIH TOHH MAJIMBHUX
pPECYpCIB 1 HAJEXWTh JO CHEPreTHYHO 3aJIeKHOI EKOHOMIKHM BiJ] E€KCIIOPTEPiB
€HEPTOHOCIIB, III0 HETaTUBHO BIUIMBAE HA PO3BHUTOK Jepxkanu [3, 9, 11].

Ha nymky psny aHamiTHUKIB, 4YacTKa ajJbTEPHATUBHUX JKEpeNl eHeprii y
CBITOBOMY eHepreTuuHoMmy Oananci 10 2050 poky MOXe CTaHOBUTH MPHUOIU3HO
50 %, a BignoBimHO 10 mporHo3y CBITOBOI €HepreTMYHOi paau, Ha KiHenb 21
CTOJITTA BOHa crtaHoButuMe Oym3bko 80-90 % [11]. 3a BukopucranHaMm Oiomaca
3aiiMae 4eTBepTE MICIE Cepesl PI3HUX BUJIIB €HEPreTUYHUX PECypciB 1 3abe3mnedye
npu6smM3HO 14 % crokuBaHHS €HEProHOCIiB y JepkaBax cBiTy [11]. MakcumanbsHa
YyacTKa TBEpJOro OlomanuBa BiJi BAKOPUCTaHHS eHepropecypceis y llIBenii cTaHOBUTh
npu6sm3HO 16 %, a B YKpaini Ha3BaHMI MOKa3HUK CTAaHOBUTH 01u3bko 1 % [2, 9].

Eneprernunuii mokazHuk Oiomacu B YKpaiHi ouiHioeTbest B 30 MIIH T/pIK, 1€
TOJIOBHUMHU HOTO CKJIQJIOBUMHU € BIIXOAM BUPOOHUIITBA Ta CUIHCHKOTOCIOAAPCHKI
OloeHepreTHuHi KyabTypH [2, 9]. BupoOHuiTBo 6ionanmsa B Ykpaiuni B 2012 porii, Ha
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IYMKY €KCHepTiB, cTaHoBwIO Onu3bko 300 Tuc. 1/pik, 13 skux npudiauzHo 93 %
ekcmopTyBayid [9]. ¥V 3B’S3Ky 3 BHIIE3a3HAYEHUM HOBA Tally3b YKpaiHCBHKOI
€KOHOMIKH € €KCTIOPTHOIO.

HeoOxigHicTh BIPOBAKEHHSI 1HHOBAIIIMHUX 3aXO0J/iB B €HEPreTUYHIA Tarysi
Ykpainu ~ OOyMOBJIIOE  aKTyaJbHICTh  3alpOBAPKCHHS  JIICOIUIAHTAIIHOTO
BHUPOIILYBAHHS 3 METOI0 OTPUMAHHS MPOIYKIIi JJii BUPOOHHUIITBA aTbTEPHATUBHOTO
nmanusa [11].

AHaJi3 ocTaHHIX qoCHiIIKeHb Ta myoJikamiii. B Ykpaini misa crBopeHHs
JmicoBUX Ol0€HEPTeTUYHUX TUTAHTAIM PEKOMEHIYIOTh BHUKOPHCTOBYBatH Salix
matsudana, O010JIOTITYHOIO OCOOJMBICTIO KO € 3JIaTHICTh (QOpMyBaTH 3HAYHY
KUIBKICTh 0ilOMacu 3a KOPOTKMU TEpMiH, MiHIMaJibHI BHUMOTH JI0 TPYHTOBO-
KJIIIMAaTUYHUX yYMOB, BUCOKa 3/IaTHICTh JI0 BETE€TATUBHOTO PO3MHOXKEHHS, BITHOCHA
CTIMKICTh JIO IIKIJHUKIB 1 XBOPOO, MiHIMaJbHI 3aTpaTh KOIITIB Ha CTBOPEHHS Ta
JOTJIS 3a TUTAHTAIIIMHUMHU HAca/DKEHHSMH Ta iH. Teruora 3ropaHHS pPOCIMHHOI
OlomMacH Ha3BaHOTO BHU]y JIOPIBHIOE TEIIOTI 3rOpaHHs COCHU [4-6].

B Ykpaini BUpOOHHUIITBO 1 BUKOPUCTAHHS TBEPJUX BHUIIB OlomaiMBa BiJCTA€E Bif
SK BIJ] BHyTPIIIHIX TOTpeO KpaiHu, Tak 1 B/l CBITOBUX MOKa3HUKIB [2, 9, 11].

MeTo HamoOro JOCHIPKEHHS € HAayKOBe OOIpYHTYBaHHS MOKJIMBOCTI
BUPOILIYBAaHHS CaJAMBHOTO Mmatepiany S. matsudana st CTBOPEHHS EHEPreTHYHUX
IJIaHTalid B yMOBax MIBHIYHO-CX1AHOI yacTuHU Jlicocreny YkpaiHu.

JIJist JOCSITHEHHSI TOCTABJIEHOI METH TMepedavanocss BAKOHAHHS TaKUX 3aB/aHb:
BUBUMUTH BIUIMB TOBIIMHU >KUBISI Ha PICT Ta PO3BUTOK pOCIUH S. matsudana,
PO3TJISTHYTH BIUIMB 00’€My KOHTEWHepa Ha OIOMETpUYHI TOKa3HUKH POCIHUH S.
matsudana; 3’sCyBaTH BIUIMB CyOCTpaTy Ha MOKa3HUKU POCTY pOCIUH S. matsudana.

Marepianu i meToau nociigxenns. J[ociiykeHHs 3 BUPOIIYBaHHS CaJMBHOTO
marepiany (S. matsudana) nias TUIaHTAIIMHOTO JIICOBUPOIIYBAaHHS BHUKOHYBAjld B
yMmoBax 3akputoro Ta Bigkputoro rpyntry HHBK Cymcekoro HAY B 2020 pori.

Po3pobku 3a Temoro 1mi€i poOOTH 3MiMCHEHI Y Mekax BUKOHAHHS TeMH
«[TomimmeHHsT iICHYIOUUX 1 po3p061<a HOBUX TEXHOJIOTI BUPOIILYBaHHS CaIUBHOTO
Marepiairy JIEKOPATHBHUX 1 SATigHUX  KyJAbTyp»  (HOMEp  JepiKpeecTpartii
0116U003341), mpoBeieHi eKCIEPUMEHTH B TPhOX JIOCTIIAX:

1. BusiBieHHs BIUIMBY TOBIIMHHM >XUBII Ha PICT Ta PO3BUTOK POCIUH .
matsudana.

2. BusHaueHHs BIUIMBY TUIy CyOCTpaTy Ha O10METPUYHI MOKA3HUKH POCIUH S.
matsudana.

3. BuBdyeHHs BIUIMBY 00’€My TOpIIMKA Ha pICT Ta PO3BUTOK POCIUH S.
matsudana.

Buxinaum MarepiaiaoM 111 BUpOOHUIITBA KOHTEHHEPHOI KyIbTYpH S. matsudana
f. Tortuosa Rehd. Oymu crebnoBi 3aepeB’stHUN  OKuMBII. JIJIS  KUBITIOBaHHS
BUKOPHUCTOBYBAJIM MaTOYHI POCIMHU JOCIIIKYBAHOTO BUIY BIKOM IPUOIU3HO 8 POKIB.

JIist mociiKeHb BUKOPUCTOBYBAJIM CTEOJIOBI KHBIN S. matsudana MicieBOi
penpoaykitii. 3aepeB’sHIl cTe0I0B1 KUBII 3aroTOBISIN 10 (a3 HaOpsSKaHHS Ta
po3IycKaHHs OpyHBOK. Po3Mip xwuBns cranoBus 15-18 cm. Ix Butpumysamu y Bogi
BIPOAOBXK 2—3 roauH. JIJis BKOPIHEHHS KUBIIIB BUKOPUCTOBYBAJIM TETUTMYHUN OOKC,
ne posmimyBamu Tpaau 0,8 M 3aBmmpriiku 1 6 M 3aBioBxkku. CyOctpaTr s
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yKOpiHeHHs KUBIIB ckianaBcsi 3 Topdhy «DOMOFLOR» MIX 4 (pH 6,0) Ta
piukoBoTO TicKy. CXemMu OCHiTy OXOTUTIOBAIM BapiaHTH, A¢ (pakTopamu Oynau pizHa
TOBIIMHA XKUBLIB, TUIIU CyOCTpaTy 3a CBOIM CKJIaJ0M, 00’eMu KOHTeHHepiB. JKusii
3aroTOBJISIIA 3 MEiallbHOI 4YacTUHU ofHopiuyHoTo maroHa y III mekami Oepesns.
Kupmi  BucamkyBaii T KyTom 45° Ha miATOTOBNIEHY Iwiomnry. [ nmOuHa
BHUCA/KyBaHHS KUBIIB cTaHoBWwiIa 12—13 cM — Tak, mo0 BOHM BHCTYNalu Haj
MOBEpXHEI0 TpyHTY Ha 3—4 cm. Binctans mixk xuBisiMa — 0,15 M, BiACTaHb Mik
psnamu — 0,2 M. Ha xoxen Bapiant Oyino 3arotoBiieHO 100 mT. cTe010BUX KUBIIIB.
[ToBTOpHICTH HOCTITYy — YOTUPHUPA30BA.

Cxema mepuioro AOCiiay, € BUBYAJIM BIUIMB TOBIIMHM UBISL HA PICT Ta
PO3BUTOK poCiuH S. matsudana, mana 4otupu Bapiantu: 1) koHTpoas (0,45 cm); 2)
0,6 cM; 3) 0,9 cm, 4) 1,2 cm.

Cxema jgociiny 3 BU3HAUEHHS BIUTUBY 00’€My KOHTEHHEpa Ha PICT Ta PO3BUTOK
pPOCIIMH HA3BaHOTO BHUJY Maja Taki Bapiantu: 1) kouTpois (0,6 m); 2) 1,21 Sk
CcyOCTpaT BUKOPHUCTOBYBAJIM CYMIIIl TEPETHO0, MICKY Ta TOpPQy y CHIBBITHOIICHHI
0,5:1:1.

Cxema TpeThOro IOCIiTy, J€ BHBYAJIM BIUIMB CyOCTpaTy Ha pIiCT POCIHH
JOCTIPKYBaHOTO BHY, Maja Taki BapiaHTh: 1) KoHTposib (micok+Ttopd); 2)
neperHiv+micok+topd (0,5:1:1). Pocnuuu BUpoOIIyBaiu B TUIACTUKOBUX KOHTEHMHEpaX
o0’emom 1,2 1. 111 BUCaI>KyBaHHSI BUKOPUCTOBYBAJIM BKOPIHEH1 CTEOJIOB1 KUBITI.

HamoBHIOBanM €MHOCTI CyOCTpaTtoM Oe€3MOCepeIHbO MEepPEe] BUCAIKYBAHHIM
xuBLIB. [licia nepecajkyBaHHS JKUBLIB Y COHSYHY TIOrOAy /IS Kpamoro
MPYKUBAHHS POCIMH TMPOBOJIMUIN MPUTIHEHHS arpoOBOJIOKHOM OLIOTO KOJbOpy. Y
KIHI[l TPaBHA KOHTEHHEPH 13 CaJUBHUM MaTeplajioM MEPEHECIM Ha BYJIHINIO, /1€ BOHU
3HAXOJIAIIUCSA JIO KIHI[Sl BETETaIlITHOTO MEePIoy.

Jlornan 3a KOHTEHHEPHMMH pOCIMHAMU Yy TEpioA BereTaiii MoJsraB y
MIATPUMaHHI BOJOTOCTI CyOCTpaTy MNUISXOM MEpPIOJUYHHUX IOJHMBIB Ta BUIAJICHHI
Oyp’ STHUCTO1 POCIIMHHOCTI.

CrnocrepexeHHsl i BUMIpHU MPOBOJAUIU Ha 1-piuHUX CaKaHLAX, OTPUMAHUX
[UIIXOM KOPEHEBJIACHOTO PO3MHOXKEHHS. Y TpeTid JeKajl BepecHs BHUMIPIOBAIU
OloMeTpUYHI MOKA3HUKHW CISHIIB: BHCOTY HAaJI3¢MHOI YaCTUHH, Macy KOPEHEBOi Ta
HAJ[3€MHOI CHCTEMH, IUIONLy JIMCTKOBOiI MOBepxHI Ta 1H. [lmomry acuminrorouoi
MOBEPXHI BU3HAYAIN METOJIOM «BHCIHYOK.

JlocipKeHHsT TPOBOAMIIM 3TIAHO 3 METOJUKOI0 3aCTOCYBAHHS PEryJISITOPIB
POCTY Y BIAKPUTOMY Ta 3aKpUTOMY IpYHTI [7].

Cratuctuny oOpoOKy AaHMX MPOBOAMIN METOAOM AMCIEPCIHOTO aHami3y 3
BUKOPUCTAHHAM KOMII FOTEpHUX ITporpam [10].

Pe3yabTaTi gocaimkeHHsi Ta iX 00roBopeHHs. B yMoBax KyJbTHBAIliitHOT
cnopyau Cymcekoro HAY Oynu 3akmazieHi JOCHiIn 010 BUBYEHHS OCOOIMBOCTEM
BETE€TaTUBHOIO PO3MHOXEHHS S. matsudana 3 MeTOI BUPOOHUIITBA CAIUBHOTO
Martepiairy JJIsl JIICOIUIAHTAI[IHHOTO BUpOIyBaHHs (Tabdu. 1, puc. 1-2).

Ha nymxy H. }O. Bucoupkoi [2], xuBLi S. matsudana JerKo BKOPIHIOIOTHCS
3aBJSKH BMICTY B TKaHMHaX POCIUH (hITOTOPMOHAJIBHOI CHOJYKH, IO CTUMYJIIOE
BIJITBOPEHHSI KOPEHEBOT CUCTEMMU.

3a HAIIMMHU CTIOCTEPEKEHHSIMH, B TAOOPATOPHUX YMOBAX YTBOPEHHS KOPEHEBOI
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CHUCTEMH Y KUBIIB JOCIIPKYBAaHOTO BHUY BiOYBaeThCs ympojioBx 8—12 nHiB, a
MoYaToKk (opMyBaHHS KOPEHIB PO3MOYMHAETHCA BXKe Ha 3—4 NIeHb y BUTIIAII

OuryBaTMX OYropkiB (Kajgiocy) Ha MICHI JOPMIHTHBHHX OpYHBOK,
YTBOPIOETHCSI KOPEHEBA CUCTEMA T10 BC1M JOBKUHI KUBIIS, 3aHYPEHOT0 y cyOcTpart.

a TII0TIM

Taoauua 1
BruiuB TOBIIMHM CTe0JI0BOI0 )KUBLS HA Bi/THOBJIIOBAJIbHY 31aTHICTD
Bapiant Yxopinenns, % + 10 KOHTPOJIIO

Kontpois (0,45 cm) 99 -

0,6 100 +1

0,9 100 +1

1,2 100 +1

Asmopcovka po3pobka

[Tponiec pereneparlii KOPEeHEBOI CUCTEMH PO3MOYMHAETHCS 3 IMOSIBU KaOCy, a
MOTIM PO3MOYMHAETHCSI KOPEHEY TBOPEHHSI.
Pesynapratn oTpumanHux aociipkeHb (Tabn. 1) A0BOAATH, L0 3aroTOBISATH
3/IepeB’sIH1JIL JKUBII 3ralyBaHOrO BUIY HEOOX1IHO 10 (a3u HaOpsiKaHHS OPYHBOK. Y
IpoLeci JOCHIKEHHs OyJio 3’sICOBaHO, L0 HAa MOKA3HUK PU30T€HHOI aKTUBHOCTI
’KUBIIIB HE BIUIMBAE HOr0 TOBIMHA.

Tadauusa 2
BruiuB TOBIIUHM KMBIISI HA 0iOMeTPUYHI NOKA3HUKH POCTUH
TToxazunkm
. Maca, r
Bapiant + 1o " "
JOBXXHHA, CM KOPCHCBO1 + pi(e] HAaA3€MHO1 + pa(o)
KOHTPOJIIO
CUCTCMHU KOHTPOJIKO qJaCcTUuHU KOHTPOJIO

Kontpois (0,45 cm) 42 - 8,09 - 21,76 -
0,6 62 + 20 12,44 +4,35 32,95 +11,19

0,9 104 +42 18,25 + 10,16 48,49 + 26,73

1,2 177 + 135 29,13 + 21,04 66,25 + 44,49

HIPys 27,17 1,87 6.56
Asmopcovka po3pobka

3a BukopuctaHHs (Tabn. 2) KUBIIB TOBIIMHOK 1,2 CM JOBXHMHA HAI3EMHOI
YacTUHU cTaHoOBWIa 177 cM, a B KOHTpoidi — 42 cm, mo Ha 135 cm menme. [TokazHuk
HIPys cranoBus 27,17, 1110 CBIAYXTH PO MOMITHY PI3HHIIIO MK BapiaHTaMH.

OTpumaHi pe3yabTaTH JTOCHIDKEHb TEPEKOHYIOTh, IO TOBIIMHA KUBIIIB
BIUIMBA€E HE TUIBKM Ha PO3MIPH HAJ3€MHOI YaCTHMHHM, a ¥ Ha Macy KOpPEHEBOi Ta
HAJA3€MHOI YaCTUH POCIIMH.

VY nocaimkeHHIX Maca KOPEHEBO1 CUCTEMH POCIIMH 3Haxoauiacs B Mmexax 8,09—
29,13 r (noka3uuk HIPys ctanoBuB 1,87), 110 CBIIYUTH NPO MOMITHY PI3HUIIO MIXK
BaplaHTaMH.

Ha xonTposibHOMY BapiaHTI Maca HaJ3eMHO1 YaCTUHU cTaHoBuUia 21,76 1, 110 Ha
304,5 % MeH1Ie MOPIBHSAHO 3 BapilaHTOM, J€ BUKOPHUCTOBYBAJIU KUBIIl TOBIIMHOIO
1,2 cm (noka3zuuk HIPys ctanoBuB 6,56).

3a pesynbTaTaMu [JOCHIJUKEHHS LIOJ0 BIUIUBY TOBUIMHM KHUBIS Ha Macy
caauBHOTO Matepiany S. matsudana (puc. 1) Oynia BUsSBIIEHA PI3HUIII 32 BapiaHTaMH.
[Ipu uboMy Hamu OyJIO JOBEACHO, IO B €KCIEPUMEHTAJIbHUX BaplaHTaX POCIHHU
MAalOTh JINIINKA Ha3BaHUM MOKa3HUK, HI’K Ha KOHTPOJIL. Y Mipy 30UIbIICHHS TOBLUIMHU
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KUBIIS CIIOCTEpIragocss 30UIbIIEHHS Macd CaJMBHOTO MaTepiandy, IO BiJIIMOBIIHO
BILJIMBAJIO HA MPOIECH (POTOCHHTE3Y Ta OOMIH PEUOBHUH, a TAKOXK Ha PICT Ta PO3BUTOK
POCTIHH.

100 -

o
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Maca OHOpIYHHX Ca/KaHIIIB, T 29,9 454 66,7 95,4

PucyHok 1 - BIuIMB TOBIIMHH KUBISI HA MACy OJHOPIYHUX CAIKAHIIB
Asmopcobka po3pobka

VY CcBOIX AOCHIIKEHHSIX MU TaKOX 3BEPTAJIM yBary Ha BIUIUB TOBILMHU KUBIISL HA
XapakTep TUIKYBaHHS HAJ36MHOT YaCTUHU POCJIMH (puc. 2—3).
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0,45 cm 0,6 cm 0,9 cm 1,2 cm
ToBmmHa KUBIIS, CM 0,45 0,6 0,9 1,2
JloB)kHMHA pO3ray’KeHb, CM 0 0 76 343
PucyHok 2 - BIUIMB TOBIIMHY KUBIA HA 3arajibHY J0BKUHY Oi4HMX
po3rajy:KeHb
Asmopcobka po3pobka

AHaJ3y0un PO3BUTOK HAJI3EMHOI YaCTUHU JOCIIIKYBAaHUX POCIUH (puc. 2-3),
06auuMo, 110 TOBINMHA XUBIL Y KOHTEHHEPHIN TEXHOJIOTii BUPOIIYBaHHS BIUITMBAE HA
il po3ranyXeHICTh.

3a yMOB BUKOPUCTaHHS KUBIIB TOBIIMHOI 1,2 CM JOBXHHA OIYHUX
po3ranykeHb crtaHoBuia 343 cM, a Ha KOHTpOJl BOHM Oynu BiacyTHi. biuni
pO3Tay>KEeHHSI CIOCTEpirajiucs JUIIe y BapiaHTaX, 1€ BUKOPUCTOBYBAJIU >KMBII
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toBmuHOK 0,9 Ta 1,2 cM. YV mporeci AOCTIKEHHS OylI0 BUSIBIECHO TaKOX, IO
JiaMeTp >KHUBIIS BIUIUBA€E HA Macy O1YHUX pO3TralyKeHb.
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Pucynok 3 - BIuiuB TOBIIMHM KUBISA HA Macy OIYHHMX pPO3rajy:keHb

Aemopcovka po3pobdka

3a TOBIIMHU XUBLA 1,2 cM QopMyeTbcsi OUIbII MOTY)KHA HaJ3€MHAa CHCTEMa
MOPIBHSHO 3 KOHTPOJBHHM BapiaHTOM, IO TO3WTHBHO BIUIMBA€ Ha 3aCBOEHHS
MOKUBHUX PEYOBHH, a TaKOX 1HIII (h1310J10T0-010X1MIUHI MPOLIECH.
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0,45 cm 0,6 cm 0,9 cm 1,2 cm
ToBmyHa KUBIA, CM 0,45 0,6 0,9 1,2
[Tnomra TUCTKOBOI MOBEPXHI, cm? 2663 515.,6 1325,2 2614,0
PucyHnok 4 - BluinB TOBIIMHY KUBIA HA (OPMYBAaHHS JJUCTKOBOI IOBEPXHI
Asmopcovka po3pobka

[lim 4wac nmOCHIKEHHS BIUIMBY TOBIIUHU JKUBISI HA IUIONIY ACHMLUTIOIOYO1
MOBEpXHI CaJUBHOTO Marepiany (puc. 4) Oyja BHSBIEHAa CyTT€BAa pPIZHUIA 3a
BapianTamu (HIPys 40,04).

Hamu Oyno poBeaeHO, 1O B JIOCHITHUX BapiaHTaX POCIMHU MAarOTh BHIIHI
3rajJlyBaHUil TOKa3HUK, HIK Ha KOHTPOJI. 3a yMOB 30UIBIICHHS TOBIIUHU KUBIIS
criocTepirajocsi 30UTbIICHHS IUIONI (DOTOCHHTE3yIOUOi TMOBEPXHi, IO TMOMITHO
BILTMBAJIO HA MPOIECH POCTY Ta PO3BUTKY POCIIHH.

Pe3ynmbraty mocCiikeHb MEPEKOHYIOTh, IO BUKOPHUCTAHHS JKHMBIIIB TOBIIHHOO
1,2 cM mig yac BUpPOOHHUIITBA KOPEHEBIACHOTO CAJMBHOTO MaTepiayly BIUIMBA€E Ha
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(hOpMOYTBOPIOBAJIBHI TPOIECH Y Ca/DKAHIIB S. matsudana, a Takox 3ade3nedye
MOJIIIICHHS HOTO SIKICHUX MOKa3HHKIB.

OTxe, UIs1 BUPOILIYBaHHS CaJUBHOIO Marepiaily 010€HEepPreTUYHOI KYJIbTYpH 13
3aKpUTOI0 KOPEHEBOIO CHCTEMOI0 HEOOXITHO BHUKOPHCTOBYBATH JKUBIII TOBIIUHOIO
1,2 cm.

[luTanHs pO3IIMPEHHS TEPMIHIB MPOBEACHHS pPOOIT MI0J0 OJaroycTporo
TEpPUTOPIi Ta MIABUIIICHHS TPWKUBIIIOBAHOCTI CAIMBHOTO MaTepially BUPINIYETHCS 3a
paxyHOK 301IbIICHHS BUKOPUCTAHHS Ca/KaHIIB 13 HETPAaBMOBAHOIO KOPEHEBOIO
cUCTEMOIO [8], BUPOOHHUIITBO SKUX B HalIlM Jep:KaBl 3alpOBaKYy€EThCS MOBLIBHO
(Tadu. 3).

Taoauus 3

BruiuB 00’eMmy KOHTeiiHEepa HA MOKA3HUKHU POCTY POCJINH S. matsudana

Maca, T

BapianT KOPEHEBO1 + 110 Ha3eMHOT + 10 % 1o

CHUCTEMU KOHTPOJIFO HYaCTUHHU KOHTPOJIO POCTHHH KOHTPOJIFO
Kontpons (0.6) 7.45 - 23.15 - 30.6 -
1.2 1n 12,44 +4.99 32,95 + 9.8 45.39 148.3
HIPys 1,61 2,75
Aemopcovka po3pobdka

Ynpoaosx nocniakeHHs Oyna BUsBIIEHa CyTTeBa pi3HuUL 3a Bapiantamu (HIPs
1,61; 2,75). Ilpu upboMy MH 3’siCyBajii, IO B JOCIIJHOMY BapiaHTI POCIHUHHU S.
matsudana MaroTh Kpaii 610MeTpUYH1 TOKa3HUKH, HIXK Ha KOHTPOJIL.

Pesynbraty mocimiKEHHS TMOKa3aji, 10 30UIbIIEHHS 00’€My KOHTEWHepa B
TEXHOJIOT1 KOPEHEBJIACHOTO BUPOIIYBaHHS CaJUBHOTO MaTepiaidy IOCIiIKyBaHOTO
BU/Ty MMO3UTUBHO BIUIMBA€E Ha 010METPUYHI MOKA3HUKU POCIIHH.

VY mporieci poBeICHHS TOCIIKEHHS TaKOX BUBYABCS BIUIMB 00’€MY TOpIIUKa
Ha 0COOIMBOCTI (POPMYBaHHS JIMCTKOBOI MOBEPXHI (Ta0I. 4).

Taoauus 4
Buius 00’eMmy KOHTeliHEpa HA NOKA3HUKH (OTOCHMHTE3YI040i MOBEPXHi
Bapiant Hdiametp HoBxuHa, Maca % mo [Tnoma + 1o
JKUBLISL, CM cM JINCTSA, T | KOHTPOJIKO JUCTSL, CM? KOHTPOJIIO
Kontpos (0,6 1) 0,6 49 7.61 422.78 -
1.2 n 0,6 62 9,28 121,9 515,56 + 92,78
HIPos 5,51 0,66 20,04
Asmopcovka po3pobka

[Tin gac mocmimpkeHHS BIUIMBY 00 €My KOHTEWHEpa Ha IUJIONIY ACHMUTIOI0YO1
MOBEPXHI BKOPIHEHHUX JKMBLIB (Tabi.4) Oyna BHUSBICHA ICTOTHA PI3HULSA 3a
BapianTamu (HIPys 20,04). Ha koHTpOJIbHOMY BapiaHTi IJIOIIA JIMCTKOBOI MOBEPXHI
cranoBmia 422.8 cMm?, 1m0 92,8 cM? MeHI1Ie MOPIBHSIHO 3 JOCJIITHUM BapiaHTOM.

[Ipu upoMy MU AOBENH, IO B AOCIITHOMY BapiaHTi POCIMHH MAOTh BUIIMI
Ha3BaHMI TOKa3HUK, HDK Ha KOHTpOJi. Y Mipy 30UIbIIEHHS 00’€My KOHTeHHepa
criocTepiranocsi 30UIbIICHHST TUIONMI (POTOCUHTE3YI0UOi MOBEPXHi, 10 MO3UTUBHO
BIUIMBAJIO HA MpoIec (POTOCUHTE3y Ta OOMIHY PEUOBHH.

Pe3ynbratu qociikeHb NepeKOHYIOTh, 1110 BUKOPUCTAHHSA KOHTEHHEPIB P13HOTO
00’eMy i1 4aC KOPEHEBJIACHOTO PO3MHOKEHHS 3TalyBaHOTO BUIY BIUIMBAE HA PICT 1
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PO3BUTOK pOCHHUH S. matsudana, a Takox 3a0e3neuye MiJBUIICHHS O10METPUUHHUX
HOTO TTOKA3HHUKIB.

3a KOpPEHEBIACHOTO BUPOOHUIITBA CATUBHOTO MaTepialy TEKOPATUBHUX POCIHUH,
a 3o0kpema S. matsudana, NOCTIAHWKYA BIAIOTHCS 1O 3aXOMIB  YMPaBIIHHS
(hOpMOYTBOPIOBATTLHUMU TIpoliecam (Tad. 5).

Taoauus 5
BnuiuB cy0cTpary Ha 0ioMeTpPUYHI NOKA3HUKH POCTHH
Bapiaut Hopxuna, Vo 110 1 + Moea.r 1 +
p cM KOHTPOJIIO KOPCHCBO1 pa(o) HaA3€MHO1 pa(o)
CUCTCMHU KOHTPOJIO YaCTUHU KOHTPOJIO
KonTponb
(micor-+Topd) 45 - 521 - 14,47 -
Mepermiii+ 62 +17 12,44 +7.23 32,95 +18,48
micok+Topd
HIPys 4,86 1,01 3,49
Asmopcovka po3pobka

3a BUKOPUCTAHHS CYMIIlIl MEPETHO, MICKy Ta Topdy AOBXHHA HAA3EMHOI
YaCTUHMU POCJIMH CTaHOBHWJIAa 62 cM, a Ha KOHTpoJi — 45 cM, mo Ha 17 cM MmeHIe.
Pesynbraty mocimikeHb JOBOMATH, MO CYyOCTpaT BIUIMBAE HE TIJIBKA HA JTOBXKUHY
HAJ3E€MHOI YaCTUHHU POCIMH S. matsudana, a i Ha Macy KOPEHEBOI Ta HaJA3€MHOI
CUCTEMH.

Maca KOpeHEeBOi CHUCTEMH pOCIMH 3Haxogwnacs y Mexax 5,21-1244r
(noxaznuk HIPys cranosus 1,01).

Maca Ha/n3eMHOI YacTUHU B JOCHIAHOMY BapiaHTi craHoBmia 32,95, mo Ha
18,48 r OubllIe TOPIBHAHO 3 BapiaHTOM, KOJIM BUKOPUCTOBYBAIM O1THUI Ha MOKHUBHI
peyoBuHU IpyHT (micok+Ttopd). [Tokazuuk HIPs ctanoBuB 3,49, 1110 CBiIYUTH PO
MOMITHY PI3HMITIO MK BapiaHTaMH.

Tun cyOcTtpaTy Mae CyTT€BHM BIUIMB Ha (POPMOYTBOPIOBAIbHI MPOIECH
KOPEHEBJIACHUX POCIHH S. matsudana: HalBUII 0O10METPUYHI MOKA3HUKH OTPUMaHI
32 BUKOPHCTAHHS BUCOKOTIO)KUBHOTO CyOCTpaTy.

OTxe, 3a BUPOIIYBaHHS KOPEHEBIACHOTO CAJMBHOTO MaTepiary 13
HETPaBMOBAHOIO KOPEHEBOIO CHCTEMOIO HEOOXITHO BUKOPHUCTOBYBATH TOXKHBHI
cyOcTpaTH, 10 MICTATh IEPETHIN, McoK Ta Top( y criBBigHOmEHH] 0,5:1:1.

BucHoBKHY i mepcneKTUBH MOAAJbIINX TOCTIIKEHb.

1. IIBuakuii po3BUTOK Ol10EHEPTETUKH OOYMOBIIOE HEOOXITHICTH PO3POOKHU
HOBHX IIIJIXOJIIB JI0 BEJCHHS IUIAHTAI[IMHOTO JICOBUPOIIYBaHHS B YKpaiHi, 110 JaCTh
3MOTYy BUPIIIATU O3HAYEH]1 TPOOIEMHU.

2. Y nocmiukeHHIX BHUCBITIECHO AesKl 010JI0T1YHI Ta TEXHOJIOTTYHI 0COOINBOCTI
BUPOOHUIITBA KOPEHEBIACHOTO CaaWBHOTO Matepiany pociauH S. matsudana B
yMOBax MiBHIYHO-cxigHOro Jlicocteny YkpaiHu Jyisi CTBOpEHHS Ol0€HEPreTHYHHMX
IUIaHTAaI{IN.

3. S. matsudana HEOOXITHO PO3MHOKYBATH 3/IEPEB’SHIIMMHU >KUBISIMHU, SKi
3aroTOBJISIIOTh 3 MEJIaJbHOT YaCTUHM OAHOPIYHOrO maroHa Ao (a3 HaOpsKaHHS
OpyHbOK. OnTUMaTbHA JOBXKHUHA CTE0JI0BOTO JKUBIISI CTAHOBHUTH 15 cM.

4. 3ragyBaHMii BUJT HAJIEKUTH JI0 JIESTKOBKOPIHIOBAHUX POCIHH.

5. Pe3ynbpTaté OOCHIAKEHHS MEPEKOHYIOTh, IO HAa OIOMETPHYHI MOKa3HUKH
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POCTIMH JTOCITI)KYBaHOTO BUY BILIMBA€E TOBIIMHA KHUBIIS.

6. 3a yMOB BUKOpPHCTaHHS KOHTEHHEpiB 00’emoMm 1,2 1 KOpeHeBa cucTeMa
pociuH S. matsudana Oyna OUIBII PO3Tally’>KEHOIO IIOPIBHAHO 3 BapiaHTOM, JIe
BHUPOIIYBAJI CAAMBHUN MaTepian y KOHTEHHEepax MEHIIIOTO 00’ emy.

7. 3a BUpOOHUIITBA CAIKAHI[IB 3raJlyBaHOTO BUAY JOIIJIFHO BUKOPUCTOBYBATH
KOHTeWHepu 00’emoM 1,2 11 1 Cymil eperHolo, MmcKy Ta TOpQy y CHiBBIIHOIIECHH]
0,5:1:1.
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Abstract.Some elements of agricultural techniques for growing container planting material of
Salix matsudana plants in closed and open ground of Sumy NAU are highlighted in the study.lt is
proposed to use seedlings with closed root system to create forest plantations. It was found out that
the woody cuttings of this species should be harvested before the swelling phase of the buds.The
study found out that the rhizogenic activity of cuttings is not affected by their thickness. It is proved
that the mass of planting material rvises as the thickness of the cuttings (0.45-1.2 cm) increases.
When using cuttings 1.2 cm thick, the weight of plants was 95.4 g, and in the control variant - 29.9
g, which is 65.5 g less. The study revealed the effect of container volume on the assimilating surface
area of rooted cuttings.In the control variant (0.6 1) the leaf surface area was 422.8 cm?, which is
92.8 cm? less compared to the experimental variant (1.2 1). The type of substrate was found to affect
the growth and development of S. matsudana plants: maximum biometrics were obtained using a
highly nutritious substrate (humus, sand and peat in a ratio of 0.5: 1: 1).

Key words: forest plantation cultivation, biofuel, stem cuttings, rooting, closed root system,
grafting term, cuttings thickness, assimilating surface, rootstock planting material, Salix
matsudana, substrate, callus, rhizogenic activity, root system.
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AGROBIOLOGICAL FEATURES OF GROWINGSELF-PROPAGATION
PLANTING MATERIAL RIBES NIGRUM IN THE NORTHEASTERN

FOREST STEPPE OF UKRAINE
AT'POBIOJIOT'TYHI OCOBJINBOCTI BUPOLIYBAHHS KOPEHEBJIACHOI'O
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Anomauin. Y nyonikayii 6idobpasiceni pe3yrvmamu NpoeeoeH020 O0CHIONCeHHS U000
KOpeHeBnacHo2o posmuodicents Ribes nigrum «FOsineiina Konawsy 3i 30epes’sininux ocusyie Ha
00HY, 06i ma mpu OpyHbKU. Buseneno eniue memamepnocmi dHcueye6o2o mamepiany Ha pieeHd
pocmosux npoyecie y pociun Ribes nigrum, a came: noainuyemscs picm HA03eMHOI 4aCmMuHuU,
30I16UYEMbCA NIOWA TUCMKOBOT NOBEPXHI, AKMUBIZYEMBCS PICM | 2ANIYHCEHHS KOPEHeBOi CucmeMu.
Caouenuil mamepian, sAKull upoweHull i3 060- Ma MPUOPYHLKOBUX JHCUBYIE Yy Npoyeci
00pOWYBaHHs, MA8 OOCMOGIPHO JiNwi OioMempudHi NOKA3HUKU NOPIGHAHO 3 POCIUHAMU, WO
supocau 3 00HOOpYHbKOBUX. Pesynomamu Oocniddicenns nepekonyroms, wjo 30i1bUleHHs NIowi
JHCUBTICHHSA JHCUBLBYEB020 Mamepialy NO3UMUEHO 6NAUEAE HA AKICHI NOKA3HUKU YKOPIHEHUX JHCUBYILE.
3oxkpema, sucoma pociun Ha 00cIiOHOMY éapianmi cmanosuna 5 cm, wjo Ha 167% oOinvuie, Hidc Ha
KoHmponi. JlocnioxcenHamu 0Oy10 BCMAHOBIEHO, WO MAKCUMALbHI 3HAYEHHS OiOMEempUdHUX
NOKA3HUKIE POCIUH CHOCMEPI2ATUcs Ha eapianmi, 0e cyocmpam 6UKOPUCMO8Y8aiu OOUH pas.
Hogedeno, wo 3 memoro nioguweHHs KOepiyicHma pO3IMHONCEHHS HOBUX MA NePCHeKMUBHUX
COpmMiB 00CAIONCYBAHO20 MAKCOHY HEOOXIOHO BUKOPUCIOBYBAMU 0OHOOPYHbKOBI HCUBYI.

Kniouogi cnosa: Ribes nigrum, 30epessaHini jicusyi, a08eHMUSHUL pU302enes, YKOPIHeHHS,
MEMAMEPHICIb ~ HCUBYEBO2O MAMePIany, KOPEHeBLACHe PO3MHOJNCEHHS, 3aKpuma KopeHesa
cucmema, mun cyocmpamy, mepmin UKOPUCMAHHA CYOCmMpamy, cxema caoiuHs.

AKTYaJILHICTh.

Jro1cTBO BUKOPUCTOBYE Ribes nigrum sk 1IHHY ATIIHY Ta JIIKAPChKY POCIIHHY.
3a manumu Jepxkcrary Ykpainu, y 2020 pori miioiia HacaJyKeHb 3raJyBaHOTO BUIY
B YCIX KaTeropisix TrocmojapcTB mnpubiu3HO cTaHoBWia 5,0 Tuc. ra, a oOcsr
BUPOOHUIITBA CKJaB 21,5 Tuc. T, B T.4. IUIOJOHOCHI HAacaKEHHS - BIAMOBIIHO 4,6
THC. Ta, a cepeaHss MNpOmyKTUBHICTL 3 1 rTa - 52 mn/ra. [logmampmmii picT
NPOAYKTUBHOCTI HacaJkeHb R. nigrum MOXIUBUN 3a YMOBHM I1HTeHCcHIKalii
TEXHOJIOT1i BHPOIIYBaHHs, IO BKIOYAE B Cce0C BHUKOPUCTAHHS CyYacCHHX
BEJTMKOILIITHUX KJIOHIB Ta COPTIB, PE3UCTEHTHUX MPOTH IIKITHUKIB Ta XBOPOO Ta iH.

Ha3Banuii BuUJI PO3MHOXYIOTh PI3HOMAaHITHUMH CIIOCOOAMH, OJHAK TITbKH
TEXHOJIOT1sI KOPEHEBJIACHOTO PO3MHOXKEHHSI 3a0e3redye MPUCKOPEHHS TEMITIB
BUPOITYBaHHS CaJ[PKaHIIIB BUCOKMX TaTyHKIB, OTPUMAHHS OJHOPIAHOTO MOTOMCTBA
[8], MpUCKOPEHHS BIPOBAIKEHHSI HOBUX COPTIB Ta riOpuaIHUX (GOpM y BUPOOHHUIITBO.

3acTOCYBaHHSI ONTUMAJIbHOI TEXHOJIOTIi PO3MHOXXEHHSI 3rajyBaHOr0 BUJY
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[UIIXOM J>KUBIIOBAHHS CIPUSATUME 30UIBIICHHIO HOro BHUPOOHMIITBA, a TaKOX
MOJTIMIIUATH SAKICTh CAAUBHOTO MaTepiany [9].

AHai3 ocTaHHIX AocaizKeHb Ta myOJikamii. /ocmimkeHHs 3 BUKOPUCTaHHS
PI3HOMAaHITHHX CIOJYK ayKCHHOBOI MPUPOIH MO0 BUPOIIYBAHHS KOPEHEBIACHOTO
CaJIMBHOTO MaTepiaity 3acBIAUYMIN MOKJIMBICTh YCHIIIHOTO BUKOPUCTAHHS iX, B TOMY
YuCcli a-HaQTUIONTOBOI KHUCIOTH, HJs CTUMYJIIOBaHHS PHU30TE€HHOI AaKTHUBHOCTI
’KUBIIEBOTO MaTepiaiy 1 3017IbIICHHS BHXOAY CTaHIAPTHOTO CAJWBHOTO MaTepiaily
ArigHux Kynetyp [1, 3, 6]. Bucoka e(peKTUBHICTh €K30T€HHHMX CIOJIYK ayKCHUHOBOI
MPUPOJU BUSIBIIEHA 32 PO3MHOXEHHS 0aratboxX AriJHUX TakcoHiB [2, 4, 7]. Ponb
OKpPEMHUX TEXHOJIOTIYHUN omepaliidi 1moaA0 BUPOUIYBaHHS CaKaHIIB R. nigrum 13
CTEOJIOBUX 3/IEpEB’SIHIIMX JKUBLIB JOTENEpP BUBYEHO HEAOCTAaTHHO, IO MOTpedye
MPOBEJICHHS JIOJJATKOBUX JIOCHI/PKEHb 1 MPAKTUYHUX PO3po0OK, a BHUKOHAHI
TOCIIKEHHS. BIJIrpalOTh 3HAYHY pOJib y BHUSBICHHI HOBHX IUISAXIB YNpPaBIIIHHS
pereHepaliiHiM IPOIECOM Ta BJIOCKOHAJIICHHI OKPEMHX CJIEMEHTIB TEXHOJOTI]
BUPOOHMIITBA CaJIMBHOTO MaTepially Ha3BaHOro Buiy. lle 3a0e3neuuTs 301IbIICHHS
BUXOJy CTaHJIAPTHOTO CAJMBHOTO Marepiaily, MPUCKOPUTH BIPOBAKEHHS HOBUX
COPTIB y MPOMHUCIIOBE BHUPOOHHUIITBO 1 3a0€3MEUHUTh 301IbIISHHS 300py SAT1A MIHHOT
JKApChKOi KYJIBTYPH.

MeTtoro Hamoro a0ciiKEHHs OyJI0 BUBUCHHS 3aKOHOMIPHOCTEHN MPOXOHKEHHS
MPOIIECIB pereHepaiiii y cTeOJIOBHX KUBIIB R. nigrum pi3HOI METaMEpPHOCTI Ta
BJIOCKOHAJICHHS  OKPEMHX  €JIEMEHTIB  arpoTeXHIKM  IIMOJA0  IMPUCKOPEHOTO
PO3MHOKEHHS I11€1 KYJIbTYPH Ha OCHOBI TEXHOJIOT11 JKUBIIOBAaHHS B YMOBaX IMiBHIYHO-
cxigHoi yactunu Jlicocteny Ykpainu.

Jns  pocsrHeHHs MeTu OylM TMOCTaBJIEHI HACTYIHI 3aBAAHHS: OLIHUTH
pereHepariifHy 3/1aTHICTb CT€OJOBHUX UBLIB Ta 010METPUYHI MOKA3HUKH POCIHH R.
nigrum 3aJIe)KHO BlJ] METAMEPHOCTI iX; BUSBUTHU BIUIMB CXEMH CAJIHHS >KHUBIIB Ha
MPOIEC pU3OreHe3y Yy CTeOJIOBUX JKUBIIB R. nigrum Ta OlOMETPUYHI TMOKA3HHUKHU
pPOCIIMH, 3’4CyBaTH BIUIMB TOBTOPHOTO BHUKOPUCTAHHS CYOCTpaTy Ha TMpoIleC
YKOPIHEHHS KUBIB R. nigrum ta 610METPUYHI TMOKA3HUKU POCIIMH; BUSIBUTHU BILJIUB
JIOPOIITyBaHHS HA O10METPUYHI MMOKA3HUKHU POCIUH R. nigrum.

Marepiaaum i Meroam paociimkeHHsi. JlocnmipkKeHHS 3 BHUBYEHHS MHTaHb
BErE€TaTUBHOIO PO3MHOXKEHHSI 1 BHUPOIIYBAaHHS CaJUBHOrO Matepiany R. nigrum
MPOBOJUIIOCS B KYJIBTUBAIINHIN CIIOPY/l 3 AP1OHOAMCIIEPCHUM 3BOJIOKEHHSIM.

Jlnst  BKOPIHIOBaHHS JKHMBIIEBOTO Marepialy BHKOPHUCTOBYBAJIH CIOPYIY
3aKPUTOTO TPYHTY, MOKPUTY CKJIOM TOBIIMHOIO 4 MM. Y HIM PO3MINIyBald TPsAH
mmmpuHOoo 0,8 M 1 5 M 10BXUHOW0. Y cropy/l MiATPUMYBaJIN TEMIIEpaTypy MOBITPS
Ha piBHI +24...+29°C 1 Bonoricte 6ym3pk0 80%, a Bojoricte cyocTpary - 65-70%
MOJILOBOI BOJIOTOEMHOCTI.

JIst KUBITIOBaHHST BUKOPHCTOBYBAJIMCS TAarOHM MATOYHUX POCIMHUA BIKOM
MPUOIM3HO 7 POKIB.

BuxigauM MarepiasioM Uit pO3MHOXKEHHS R. nigrum Oynu 37epeB'sHiI
cTe6JI0BI XKUBLI HAa OJHY, /B, TPU PYHBKH. IX BUTPHMMYBalIU y BOJi BHPOJIOBK 2-3
ronuH. JKuBuioBaHHS R. nigrum BUKOHYBajdu y KIiHII BepecHs. s Kpamioro
PHU30reHe3y 3aCTOCOBYBAIM CTUMYJISITOP ayKCUHOBOT IPUPOAU - Rhizopon AA poeder.

Cyb6cTparoMm aiist ykopineHHs Oyiia cymim Topdy (pH 6.0) 1 urcToro piukoBoro
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micKy y cmiBBigHOIIEHH 1:1. Y COHsSYHY, *KapKy MOTOMY, KUBIIl MPUTIHIOBAIN Bij
HEraTUBHOTO BIUIMBY (DaKTOPiB 30BHIIIHHOTO CEPETOBUIIA.

[lepecamxyBaHHA BKOPIHEHHUX JKHUBI[IB JOCIIDKYBaHOTO BHIY Y TOPUIMKHU
o0'emom 1,1 15 BigOyBajmoch y TpeTii Aekadi TpaBHSA. Y SKOCTI cyOcTpaTy
BUKOPHUCTOBYBAJIM CyMill TOpQy, MICKy Ta Mmepernoro y cmuiBBigHomenHi 1 : 1 : 0,5,
[ToBTOPHICTH 1OCIITY - YOTUPUKPATHA, Y KO)KHOMY IMOBTOPEHHI 1O 25 KUBIIIB.

Cxema [mocmimiB BKJIIOYAla BapiaHTH, A€ ¢akTopaMud MIHIUBOCTI OyJIH:
METaMEepHICTh >KUBLEBOr0 Marepiany (OJHO-, JBO-, TPUBY3JIOBI JUBIIl), CXEMH
CaJliHHS, CyOCTpaTH pi3HOTO TEPMiHY BUKOpPHUCTaHHS. /{151 mpoBeAeHHS TOCHIIKEHHS
3arOTOBJISIIA CTE€OJIOBI 3/1€pEB’ THLI1 KUBII. JKUBII 3aroTOBIISIIN 3 MeA1albHOT YaCTUH
naroHa 3 OJTHUM, IBOMa, TphoMa OpYHbKaMH.

Y wMexax Ttemu "llomimmeHHs iCHYHOUMX 1 po3poOKa HOBHUX TGXHOJ’IOFII/I
BUPOIIYBaHHS CAJAMBHOTO MaTepialy IEKOPaTHBHHUX 1 SATIAHUX KyJIbTyp" (HOMEp
nepxxpeectpamii  0116U003341) Oynu mpoBeleHI EKCIEPUMEHTH B YOTHPHOX
OCIIax:

1. BusBneHHs BIUIMBY METAaMEpPHOCTI JKUBLIB R. nigrum Ha TMOKa3HUK
OKOPIHEHHS 1X Ta PICT KOPEHEBIACHUX POCIIHH.

2. BuBueHHs BIUIMBY CXE€MH CaJiHHS KHUBI[IB Ha OIOMETPHUYHI ITOKAa3HUKH
pOCHuH R. nigrum.

3. Po3ryisiHyTH BIUIMB JOPOILYBaHHS Ha SIKICHI MOKa3HUKHU POCIUH R. nigrum.

4. Bu3HaueHHs BIUIMBY TEpMIHY BHKOPHUCTAHHS CyOCTpaTy Ha MpoOIecC
aJIBEHTUBHOTI'O PU30TE€HE3Y Yy KUBIIB R. nigrum Ta Jedki O10METpUYHI MOKa3HUKHU
HOT0 POCIIVH.

Cxema mnepumioro AOCHiTy, /i€ BHUBYAJIM BIUIMB METaMEPHOCTI JKHBIIIB Ha
OKOPIHEHHS 1X Ta PICT KOPEHEBJIACHUX POCIIMH, Majla Takl BaplaHTH: 1) KOHTpOJb
(omHa OpyHbKa); 2) aB1 OpyHbKH; 3) Tpu OpyHbKH. JKUBII BUCAIKyBau y cyOcTpar
i kyroM 45°. BiacTtanb Mk HUMH, B psjiaX CTaHOBUJIA 7-8 ¢M, MK psakamu - 10-
12 cm. Konrelinepu 3 BHUCAI)KEHUMH BKOPIHEHHMH S>KUBISIMH PO3MIIIYyBaJIM Ha
JUJISHIT B yMOBaX IIPUTIHECHHS.

Cxema nociily 3 BUBHAUEHHS BIUIMBY CXEMH CaJiHHS JKUBIIIB, Iepea0dayana iBa
BapiadTH: 1) koHTpOJb (5 X 3cm); 2) 12 X 7.

CxeMa TpeThOro JOCTIAY MOCHTiIy, € BUBYAIH BIUIMB JOPOINYBAaHHS Ha SKiCHI
MOKAa3HUKA pOCIMH R. nigrum, BKIOYaga Tpu BapiaHTH: 1) KOHTposb (OomHA
OpyHbKa); 2) 1Bl OpyHBKH, 3) Tpu OpyHbKU. POCIMHM BHpOIITyBaau B IJIACTUKOBUX
KOHTeMHepax 06’emom 1,1 1.

Cxema pocniay, € BUBYQJIM BIUIMB MMOBTOPHOIO BHUKOPHUCTAHHS CyOCTpaTy Ha
IpoIleC aJBEHTUBHOTO PHU30I€HE3Y Y KUBILIB R. nigrum, mana Taki BapiaHTu: 1)
KOHTPOJIb (0JTHOPA30BE BUKOPUCTAHHS); 2) IBOXPA30BE BUKOPUCTAHHS.

HagecHi npoBouiu 00J11KH TPUKUBIIOBAHOCTI YKOPIHEHUX JKUBIIIB.

VY mepuiiil nekaal BepecHs MPOBETU BUMIPIOBAHHS O10METPUYHUX MOKA3HUKIB
POCTIMH: BUCOTY HAJ[36MHOI YaCTHHH, J1aMeTp KOPEHEBOI MINHKHU, Macy KOPEHEBOi Ta
HAJ3E€MHOI CHCTEMH, IUIOINLY JIMCTKOBOI moBepxHi. [lnoiry acumimiorouoi moBepxHi
BU3HAYAIH METOJIOM «BHCIUOKY.

JlociiKeHHST TPOBOIMIINCS 32 METOJUKOIO 3aCTOCYBaHHS PETYJIATOPIB POCTY Y
BIJIKpUTOMY Ta 3aKpUTOMY IpYyHTI [5]. MaremaTuuny oOpoOKy JaHUX BUKOHYBAJH 3
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JOTIOMOTOI0 METOJY JUCHEPCIMHOTO aHali3y 1 BHKOPUCTaHHSIM KOMII FOTEPHUX
nporpam [10].

Pe3yabTaTu gociigxeHHs: Ta iXx 00roBopeHHs.

301npIIeHHS TOTPEd y CaluBHOMY MaTepiajl IHHUX Ta MEPCIEeKTUBHUX COPTIB

y y

3raJyBaHOTO BHJYy BHUMAara€ po3pOOKM TEXHOJIOTI BUPOLIYBAHHS CaJDKaHIB 3
ypaxyBaHHSIM OlOJIOTIYHUX OCOOJIMBOCTEl Ta TPYHTOBO-KJIIMAaTUYHUX YMOB.
BuporryBaHHsl cTaHJapTHOTO CaJIMBHOTO MaTepiaidy € KIHIEBUM pe3yJbTaToM Oyib-
SIKO1 TEXHOJIOT11 BUpOOHUIITBA (TabI. 1).

SWorldJournal

Issue 8

Taoaunga 1
BruinB MeTaMepHOCTI KMBISA HA 0iOMeTPUYHI MOKA3HUKU POCauH R. nigrum
. . YKopiHEHHs], Bucora + 1o Jliametp . =i Kizbkicts
Bapiant nocniny N KOpEHEBOI1 OpYyHBOK Ha
Z POCHHUH, CM | KOHTPOJIIO 9 KOHTPOJIIO

IIUUKH, CM nmaroHax, IiT.
Opna OpyHBKa 100 26,1 - 0,39 - 17
JIBi OpyHBKHU 100 59,0 229 0,42 +0,03 25
Tpu 6pyHbKH 100 85,0 58,9 0,47 +0,08 34

HIPos 4,75 0,04 3,64
Asmopcovka po3pobka

3a Bapiantamu Oyia BiamiueHa 100% yKOpiHIOBaHICTb CTEOJIOBUX KHUBLIIB.

Bucora pocivH Ha KOHTPOJIBHOMY BapiaHTi cTaHoBmia 26,1 cm, mo Ha 22,9 Ta
58,9 cM MeHIIIe B TOPIBHSHHI 3 TOCTITHUME BapianTamu (mokasHuk HIPys cknas 4,75).

MakcuMallbHUM TIOKa3HUK JllaMeTpa KOPEHEBOI IIMMHKH CIOCTEpiraBcs Ha
JIpyroMy IocCiigHOMY BapiaHTi i cranoBuB 0,47 cM, mo Ha 120 % OinbIe mOpiBHSIHO
13 KOHTPOJIEM.

JocmikeHHssMu OyJ0 JOBEIEHO, IO Y KOHTPOJIBHOMY BapiaHTi KUIbKICTh
OpyHBOK Ha POCIIMHAX CTAHOBWJIO 17 MIT., a HA HOCTIAHUX - 25 Ta 34 mIT. BiMOBITHO.
A TaKOoX eKCIIepUMEHTAIBLHUM MUISIXOM OYJI0 3’SICOBAHO, 10 HA TOCHITHUX BapiaHTax
OpYHBKHM MarOTh CYTTE€BO OUIBINI PO3MIPH B MOPIBHSIHHI 3 KOHTPOJEM. IMOBipHO, 110
po3Mip OpyHBOK Oy/i€ BIUIMBATH Ha MOJAJBIINUNA PICT Ta PO3BUTOK POCIIHH.

Yrpoaorx gociipkeHHs: Oysa MepeKOHIMBO JOBEJEHA JTOCTOBIpHA PI3HMIIS 3a
Bapiantamu (HIPys 4,75; 0,04; 3,64). 3a yMOB IIpOBEEHOTO JOCIIXKEHHSI HAMH OYJIO
BUSIBJICHO, 1[0 Ha JOCHIIHUX BapiaHTax pOCIMHU MaloTh JIMiI Ol1OMETpHUYHI
MMOKA3HUKH, HI’K Ha KOHTPOJII.

[IpoBeneHruMuU TOCTIIKEHHAMH OYyJI0 3'SCOBaHO, III0 METaMEPHICTh JKMBIIEBOTO
Marepianay BIUIMBA€E HE TUIBKA HAa OKpeMi 010METpUYHI MOKa3HUKU (BUCOTY POCIHH,
JlaMeTp KOPEHEeBOI MIMUNUKH, KIJTbKICTh OPYHBOK Ha MaroHax) pociauH R. nigrum, ane i
Ha Macy Ha/I3eMHOT YaCTUHH Ta KOPEHEBO1 cucTemMu (Tabi. 2).

Taoauusa 2
BruinB MeTaMepHOCTI KMBIS HA MACy POCauH R. nigrum

. . Maca, r
Bapiant nocniny " -
HAJ3E€MHOI YaCTHHH | IO KOHTPOJIIO | KOPEHEBOI CUCTEMH | + 10 KOHTPOJIIO

Opna OpyHBKa 6,9 - 28,3 -

JIBi OpyHBKHU 12,7 +5,8 437 + 15,4
Tpu OpyHBKH 27,3 +20,4 58,5 + 30,2

HIPos 2.22 2,48

Aemopcwvra pospodxa
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Maca Han3eMHOI YacTMHM POCIMH siKa copMyBajacsi y OJHOOPYHBKOBUX
KUBIIIB cTaHOBWIA 6,9 T, 10 Ha 5,8 Ta 20,4 r MeHIIIe, HIXK y TOCTITHUX BapiaHTax, Je
BUKOPHCTOBYBAJIH JIBO- Ta TPUOPYHBKOBI kHBIl. MatemarnyHa oOpoOKa MOKa3HUKIB
nokasaja JOCTOBIpHY BIAMIHHICT MDK JIOCIITHUMHU BapiaHTaMH Ta KOHTpPOJEM
(HIPys cknaB 2,22).

Maca KOpEHEBOi CHUCTEMH pOCIMH 3Haxogwnacs y Mexax 283 — 585 r
(moxaznuk HIPys cknaB 2,48). MakcuManbHe 3HAYEHHS HA3BAHOTO IMOKAa3HUKA OyJ0
BIIMIYEHE Ha JOCIITHOMY BapiaHTi, /& BUKOPUCTOBYBAJIM TPHUOPYHBKOBI KHUBIII 1
CTaHOBMJIO 58,5 T.

Hamu Oyno BcTaHOBJIEHO, IO KIJIBKICTh OPYHBOK Ha CTEOJOBUX JXKHBIIB R.
nigrum BIUIMBAE Ha MOJAIBIINN PICT 1 PO3BUTOK pociuH. Tak, 2-X Ta 3-X OpyHBKOBI
KUBII (GOPMYBaAJIU OUIBII PO3TATYKEHY KOPEHEBY CUCTEMY.

VY CBOIX MOCHIKEHHSIX TaK0X BHBYAJIM BIUIMB CXEMH CaIlHHS >KHBIIIB Ha
010MeTpHUHI MOKa3HUKHU BKOPIHEHUX KUBILIB (Tal. 3).

Tadoaunus 3

BnuiuB cxemu caJliHHA KUBLIB HA 0iOMeTPUYHI NOKA3ZHUKH POCJIUH R. nigrum

[TokazHuku
. Bucora, + 110 Maca, r
Bapiant - )

cM KOHTPOJIXO | HaA3eMHOI + 510 KOPEHEBOi % 10

YaCTUHU KOHTPOJIKO | CUCTEMH KOHTPOJIIO
Kontposs (5 X 3) 3 - 1,13 - 0,6 -
(12X 7) 5 +2 2.04 +0,91 1.4 2333
Asmopcobka po3pobka

Pesynpraramu nociipkeHb Oya0 JOBEACHO, 110 30UIBIICHHS IUIOIII >KUBICHHS
MO3UTUBHO BIJIMBA€ Ha OIOMETPUYHI MOKA3HUKU YKOPIHEHUX KUBIIB. 30Kpema,
BHCOTa POCIUH Ha JOCIITHOMY BapiaHTi CTAaHOBWJIA 5 cM, 110 Ha 166,7% Oinblie, Hixk
Ha KOHTpoJii. Cxema caJiiHHS KUBIIIB BIUIMBaja HE TUIBKM HAa BUCOTY POCJHH, ajie 1
Ha MAacCy HaJI3€MHOI YaCTUHU Ta KOPEHEBOI CUCTEMH.

VY CcBOIX MOCHIPKEHHSAX, MU 3BEpHYJIM yBary Ha BIUTMB TEPMiHY BHKOPHUCTaHHS
CyOCTpaTy Ha MOKA3HUK PU3OTE€HHOT aKTMBHOCTI HUBI[IB Ta O10METPUYHI MTOKA3HUKHU
pociuH (Tabu. 4).

Taoauus 4
BruiuB TepMiHy BUKOPHCTAaHHA CyOCTPATy HA BKOPiHEHHH KUBLIB Ta
O0ioMeTpHYHI NOKA3ZHUKH POCJIHH

IToxazHuUKH
. Ykopinenns, Bucora, + 710 Maca, r
Bapiant o " "
% cM KOHTPOJIIO | HAJA3EMHOI + 110 KOpEHEBOI| =+ 10
YACTHHH | KOHTPOJIO| CHCTEMH | KOHTPOJTIO
Kowrposs 100 14 i 3,91 i 332 i
(otHOPA30BE)
baratopasose 63 6 -8 272 | -1,19 1,74 | -1.58
BUKOPUCTAHHSA
Aemopcovka po3pooxa

[Toka3HUMK YKOpIHEHHS >KMBI[IB Ha JOCIIHOMY BapiaHTiB ckiaB 63%, mo Ha
27% MeHI1Ie B IOPIBHSAHHI 3 KOHTPOJIEM.
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VY BapiaHTi, A€ NPOBOJWIM OJHOPA30BE€ BHUKOPHUCTAHHS CyOcTpaTy, BUCOTa
pociuH craHoBuia 14 cM, mo B 2,3 pa3u OuIbIIe MOPIBHSIHO 13 TOCIITHIM BapiaHTOM.

OTpumMaHi pe3yJabTaTH AOCIIIKEHb MEPEKOHYIOTh, IO TEPMIH BUKOPHUCTaHHS
cyOCTpaTy BIIMBAa€ HE TUIBKM Ha BUCOTY POCIMH, a W Ha Macy HaJ3eMHOI Ta
KOPEHEBOI CUCTEM POCJIHH.

VY nocnipKeHHSIX Maca HaJA3eMHOI YaCTUHU POCIIMH 3HAaXOJuiIacsa B Mexax 2,72
-3,91.

3asie’)kHO Bl TUIY CyOCTpaTy pOCIMHHU 3rajyBaHOro BULy (GOPMYIOTh KOPEHEBY
CUCTEMYy TIEBHOTO CTyTeHsI po3BUTKY. Ha KOHTposbHOMY BapiaHTI Maca KOPEHEBOi
cuctemu ctanoBuia 3,32 r, o Ha 1,58 r Oiblie MOPIBHIHO 3 JOCTIAHUM BapiaHTOM,
7ie TIPOBOIMIIA TTOBTOPHE MOTO BUKOPHCTAHHSL.

JlocnipkeHHsIMU OYJI0 BCTAaHOBJIEHO, 1[0 MAaKCUMAaJIbHI 3HAUYCHHS 010METPUYHUX
MOKa3HUKIB POCIMH CIOCTEpIrajucs Ha BaplaHTi, A€ cyOcTpaT BUKOPUCTOBYBAJIH
onuH pa3. lle iMOBIipHO OOYMOBIIEHO THUM, IO POCIUHU BUAUISIIOTH TOKCHUYHI
PEUOBUHHU, 1110 HETATUBHO BILTUBAIOTH HA (JOPMOYTBOPIOIOYI MPOLIECH.

JlocnmimkeHHsT psy BUYECHUX OYJIO BUSIBICHO, 110 KOPEHEBIACHI POCIMHM TICISA
MpoIIeCy MepecaKyBaHHs MOYUHAIOTh aKTUBHO POCTH 1 0 OceHl (HopMyrOTh J00pe
po3rajy’KeHy KOPEeHEeBY CUCTEMY Ta Ha/I3€MHY YaCTHHY.

3a BUpOIIyBaHHS CaJMBHOTO MaTepianty IUIOJOBO-SAT1IHUX POCIHKH, a 30Kpema R.
nigrum, (paxiBli BUKOPUCTOBYIOTh PI3HOMAHITHI arpOTEXHIYHI 3aXO0JH, IO Jal0Th
MOXKJIMBICTh OTPUMYBATH SIKICH1 cajiKaHIl (Tadi. 5).

Tabauus 5
BruiuB 1oponryBaHHs HA 0iOMeTPHUYHI MOKA3ZHUKU POCIMH R. nigrum
[Toka3zHuKHN
Bapianr Bucora, + 110 Hiasterp ” Maca, r -
maroHa. | HaJa3eMHOI + 1o KOpPEHEBO1 + 1o
cM KOHTPOJTIO

CM HYaCTUHHU KOHTPOJKO| CHUCTEMH KOHTPOJIIO
Opna OpyHBKA 58 - 0,65 354 - 36,38 -
JIBi OpyHBKH 60 +2 0,7 38.7 +33 57.4 + 21,02
Tpu GpyHbKH 69 +9 0,75 44,9 +9,5 67.2 +30,82
Asmopcovka po3pobka

CamuBHuil MaTepiaj, sSIKHH BHUPOILIEHHUH 13 BO- Ta TPUOPYHBKOBHX JKHBIB y
MpOLIEC TOPOIIYBaHHs, MaB JTOCTOBIPHO OUIbIII O10METPUYHI MOKAa3HUKH TOPIBHIHO
3 pPOCIMHAMH, 1[0 BUPOCIH 3 OJHOOPYHBKOBHX. Tak, Ha JOCIITHOMY BapiaHTI
cepelHsi BUCOTa POCIMH R. nigrum, BUPOIICHUX 13 TPUOPYHBKOBUX >KHBIIIB,
ctaHoBwia 69 cm, giametp — 0,75 cM, a B kKoHTpoJti — 58 cm Ta 0,65 cM BiJIMOBIAHO.

Ha xoHTponpHOMY BapiaHTI Maca HAJ36MHOI YacTUHU pOCIUH R. nigrum
ctaHoBwia 35,4 1, mo Ha 3,3 Ta 9,5 1 MeHIlIe, HK Y JOCIIITHUX.

3a yMOB JOpOIYBaHHSA CaJWBHOTO MaTepialy METaMEpHICTh KHUBILIEBOTO
MaTepially CyTT€BO BILTMBaja 1 HA Macy KOPEHEBOi CUCTeMH. Tak, Ha KOHTPOJIi Maca
KOpeHeBoi cuctemu craHoBmia 36,38 1, mo Ha 21,02 ta 30,82 T MeHIIIe OPIBHSIHO 13
JOCIITHUMHU BaplaHTaMHU.

VY nOCHiIKEeHHAX TaK0X BUBYAJIOCS NMUTAHHS BIUIMBY METaMEPHOCTI KMBLIEBOTO
Matepiany Ha 0cOOIMBOCTI (OopMyBaHHS (POTOCHHTE3YIOUO1 TOBEPXHI (pHC. 6).
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Taoaunda 6
BnuiuB 1opouryBaHHA HA IUIOINY JIMCTKOBOI OBEPXHi pocjnH R. nigrum
. Bucora, Maca nucrs, % 1o IInoma nucts, + 110
Bapiant )
CM r KOHTPOJIIO CM KOHTPOJIIO
OpHa 6pyHbBKa 58 25,25 - 22149 -
JIB1 OpyHBKH 60 27.9 110,5 24474 +2325
Tpu 6pyHBKH 69 31.4 124.4 27544 +539,5
HIPos 89,42
Asmopcovka po3pobka

Ha KOHTpOJBHOMY BapiaHTi ILIOLIA JMCTKOBOI IIOBEPXHI cTaHoBMIA 2214,9 cMm?,
mo 10,5 ta 24,4 % MeHie mOpiBHAHO 3 AochigauMu BapianTamu. [lokasauk HIPos
cTaHoBUB 89,42, 1110 CBIAYUTH PO MOMITHY PI3HMIIIO MK BapiaHTaMH.

BucHOBKH i mepcrneKTHBH NOJAJIBIINX J0CIIIKEeHb.

Pe3ynbrati eKCHEpUMEHTY 3 BHUPOILILYBaHHS KOPEHEBJIACHOTO CaJMBHOIO
Marepiany R. nigrum "FOBineiina Konans' 1oBoasTh, 110:

- METaMEpHICTh JKMBIIEBOTO MaTrepially BU3HA4a€ pereHepalliiiHy 37aTHICTh Ta
MOJAJBIIUHN PICT 1 PO3BUTOK POCIIUH;

- 3MEHIIICHHS KUIBKOCTI BY3JIIB Y CTEOJOBUX >KUBIIIB MPUBEJIO JO ICTOTHOIO
3MEHIIIEHHS OlOMETPUYHUX IOKA3HMKIB CaJUBHOTO MaTepiaidy, CyTTEBY IepeBary
MaJjiu JIBO- Ta TPUOPYHBKOBI KUBII];

- BUKOPUCTaHHS OJHOOPYHBKOBUX IKHUBIIB € HEOOXITHUM 3aX0J0M TIpH
PO3MHOKEHHI HOBUX COPTIB Ta KJIOHIB B YMOBax IPOMHCIOBOTO BHPOOHHIITBA
3raJlyBaHOTO BUJLY;

- CXeMa CaJiHHA KUBIIB R. nigrum B yMOBaxX 3aKpUTOTO TPYHTY BIUIMBAE HE
TUTBKM Ha BUCOTY POCIHUH, ajieé 1 Ha PICT KOpeHeBoi cucTteMu. OnTuMalibHa TIIO0IIa
KUBJICHHSI YKOPIHEHUX KUBIIIB CTAHOBUTH 12 X 7;

- 32 KOPEHEBJACHOTO PO3MHOXEHHS R. nigrum B CIOPYJax 3aKpUTOrO TPYHTY
JOLITBFHE OJHOPA30BE BUKOPUCTAHHS CyOCTparty;

- JIOMIHYIOUMI BIUIMB Ha O1OMETPUYHI MOKAa3HUKU POCTY 1 PO3BUTKY POCIHH
YKOPIHEHOT0 >KMBIS, MalIH (PAKTOpHU: «METaMEpHICTh IMAaroHa», «CXeMa CaJlHH,
«TEepPMiH BUKOPUCTAHHS CyOCTpaTy».
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Abstract. The publicationreflects the results of the study on the self-propagation of
Ribesnigrum "Kopan’ Jubilee" from woodycuttingsintoone, two and threebuds. The influence of
metamerism of cuttings on the level of growthprocesses in Ribesnigrumplantswasrevealed, namely:
the growth of the abovegroundpartimproves, the leafsurfaceareaincreases, the growth and
branching of the rootsystem is activated. Plantingmaterialgrown from two- and three-budcuttings
in the process of growinghadsignificantlybetterbiometricindicatorscompared to plantsgrown from
single-bud ones. The results of the study show that increasing the cuttings feedingareahas a
positiveeffect on the quality of rootedcuttings. In particular, the height of the plants in the
experimentalvariantwas 5 cm, which is 167% morethan in the control one. Studies haveshown that
the maximumvalues of plantbiometricswereobserved in the variantwhere the substratewasusedonce.
It is proved that in order to increase the reproductionrate of new and promisingvarieties of the
studiedtaxon it is necessary to use single-budcuttings.

Key words:Ribes nigrum, woodycuttings, adventitiousrhizogenesis, rooting, metamerism of
cuttings, rootpropagation, closedrootsystem, substratetype, term of substrate use, plantingscheme.
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INFLUENCE FRACTIONAL COMPOSITION AND TERMS OF STORAGE

ON TECHNOLOGICAL PARAMETERS OF SUNFLOWER SEEDS
BIIJINB ®PAKIIIHHOT'O CKJIAJIY TA TEPMIHY 3BEPITAHHS HA TEXHOJIOT'TYHI
IHOKA3ZHUKHU HACIHHA COHAIIHUKA
Yashchuk N.A. / fAuyk H.O.
c.a.s., as. prof. / k. ¢.-X. H., JIOIL.
ORCID: 0000-0002-5819-2813
SPIN: 6821-8381
Volianskyi O.V./ Boasucbknii O.B.,
Harashchuk Yu. S. / T'apamyk FO.C.
s. / cryn.
National University of Life and Environmental Sciences of Ukraine
Kyiv, Heroyiv Oborony, 13, 03041
Hayionanvnuii ynisepcumem biopecypcie i npupoookopucmysanus Yxkpainu,
Kuis, I'epois oboponu 13, 03041

Anomauisn. /[ocniodceHo mexnon02iuHi NOKA3HUKY HACIHHA coHawHuka copmy Cyp i 2iopudy
HK Heoma ma eénaug gpaxyitinoco ckaady i mpusanocmi 30epicants Ha ix smiHy. Bcmarnosnero,
wo y nepwi 3 micayi 30epicanus 6iodysanocs nomimue spocmannsi macu 1000 nacinum y copmy
Cyp ma menwe — y eiopudy HK Heoma, a oani nocmynoge 3menuienns. Buseneno euwi nokasnuxu
Hamypu y ¢hpakyii HaciHHa couswnuxka 3,5-4,5 mm. Icmommue 3pocmanHs umamypu 0yn0 y
noYamKoBUll nepioo, a Nicjis uwecmu Micayie — 3MeHULeHHS.

Kniouogi cnosa: consiuinuk, Hacinus, paxyis, mepmin 30epicants, MexXHON02IYHI NOKA3HUKU.

Beryn.

30epeKEeHICTh HACIHHS  COHSIIHUKY BEJIMKOK  MIPOIO  3aJIeKUTh  BiJ
PIBHOMIPHOCTI J03piBaHHS iX B Mexax Komuka. Came 3ajIe)KHO Micls
pO3TalllyBaHHS HACIHHS 3a 30HAMU B pajiajbHO HANPSMI SBHO BUSBISIETHCSA PI3HULIS
3a po3MipaMu, CTyIIEHEeM CTHUTJIOCTI, @ TAKOXK 1 BOJIOTICTIO.

CryniHb BUITOBHEHOCTI HACIHUH COHSAIIHUKA XapakTepusye maca 1000 HaciHUH.
I came yuMm kpymHime 3epHO, TUM OLIbIIE 3 HHOTO MOXHA OTpumartu ojii. Pazom 3
TAM, KpPYIIHI HACIHMHHM COHSIIIHUKA € OUIBII JXUTTE3JATHUMH, MArO4ud OUTBIITUI
MOTEHITIa MOXXKUBHUX PEYOBHH. TOMY Ba)XIMBO 30€perTH el MOKa3HUK MPOTATOM
yCBhOTO TEePioly BUKOPUCTAHHS HAa TEXHIYHI 11111, 200 % MOMEHTY BHCIBY y 1o [1-6].

Marepiaj Ta METOAUKA TOCTIAAKEHb.

JochikeHHss mpoBogwiMcs Ha 0a3i  jmabopaTopiit  kKadeapu TEXHOJOTIl
30epiranHs, nepepoOKy Ta cTaHAapTU3alii MPOIYKIIT pOCIMHHULTBA M. pod. b.B.
Jlecuka HYBIll Ykpaiau Brpomosxk 2020-2021 pp. 3 mepiogudHUM OOCTEKECHHSIM
HACIHHS COHSIIHUKA: micisg 3, 6 Ta 12 micsamiB 30epiranns. [IpoBoaunu BU3HAYCHHS
MOKA3HUKIB SIKOCTI HaciHHS coHsmHuKka copty Cyp 1 riopuny HK Heoma, posmnoain
Macu OyB Ha KOHTpOJIb (YyCs Maca HaCiHHS COHSIIHUKA) Ta 2 ¢gpakuiit 5,0-5,5 MM #
3,5-4,5 Mmm.

Pe3yabTaTn 10CaigKeHb.

[lin yac TpuBanmoro 30epiraHHs HACIHHS COHSIIHMKA MOCTYNOBO BTpavyalio
BOJIOTICTh. Y HaciHHs copTy Cyp a0 30epiranHsi BoJIOTiCTh Oyna 6,4 % uepes Tpu
Micsiini 30epiranHs BoHa omycTiiacs Ha 0,2 %, micis mecTy MicsIiB BOHA T AHSIIAC
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Ha 0,1 % 1 uepe3 12 wmicsauiB Bnana Ha 0,2 %. Y riopuay HK Heoma mouarkoBa
BOJIOTICTh CKJafana 8 % micis mepmoro TepMiny 30epiranss omyctmacs Ha 0,1 %,
micisl APYroro BOoHa 3anuinuiacs 0e3 3MiH 1 micis Tpetboro omyctuiacs Ha 0,1 %.
3aranom MoKa3HUK BOJIOTOCTI HACIHHS COHSIIHUKA 3MIHIOBABCS HECYTTEBO 1 3aJI€)KaB
BiJl BOJIOTOCTI HABKOJMIIHBOTO CEpeloBUIA Ta €(PEKTUBHOCTI aKTUBHOTO
BEHTWJIIOBAHHS.

[Tin gac 30epiraHHs HAaCIHHS COHSIITHUKA JOCTIIHKYBaHHX COpPTy U TiOpuay Ta
iXHiX (ppaxiiiif BigMIvaaIu MOMITHE KOJIMBAHHSI TAaHOTO TIOKa3HUKa (puc. 1-2).

65 1 ‘ M Ycsa maca HaciHHs (koHTpoas) M S,0-5,5 mm [03,5-4,5 mm ‘

58,1 58,8 58,5 58

=2
=]
|

Maca 1000 naciaun, T

o 30epiranus 3 micani 6 MicsuiB 12 micsauis
(KOHTPOJIb)
Tepmin 30epiranns

Pucynok 1 — /Innamika macu 1000 HaciHMH COHAIIHUKA Pi3HUX (PpaKuiii copTy
Cyp nig yac 30epiranus

YHpoaorx mepmmx TpbhOX MicCsAIIB 30epiraHHs BiOyBajioCs OUIbII MMOMITHE
3poctanHs Macu 1000 nHacinun y copty Cyp (0,4-0,7 r) Ta MeHm — y Tiopumy
HK Heoma (0,2-0,3 1), a 1aji mocTynoBe 3MEHIICHHS 3 HAWHKYUMU 3HAYCHHS TT1CTIs
JBaHAILSATH MICSIIB 30epiranHs y ¢pakuii 3,5-4,5 Mmm.

[Tin yac 30epiranHs HaciHHs coHsAmHUKa copTy Cyp 3minu Macu 1000 HaciHuH
BiI0yBanucs y Bcix ¢pakuisx (puc. 1). Ilicast tppox micsmiB 36epiranus maca 1000
HACIHUH MigHsAnacsa B ycix ¢pakmiit Ha 0,4; 0,7 ta 0,5 T BIAMOBIAHO y KOHTPOJIIO,
dpakmiin 5,0-5,5 ta 3,5-4,5 mm. Ilicns miectu MiCSIiB Maca OIMYCTHJIACh B YyCIX
dpaxmiit Ha 0,3 r. [licas 12 micsmiB 30epiranHs Maca 3HadHO 3HHM3MiIacs Ha 0,8; 0,5
ta 0,6 T BIAMOBIIHO y KOHTpOIIO, Ppakiiii 5,0-5,5 Ta 3,5-4,5 mm.

[Ticns 30epiranHs B 3 Micsi HaciHHA consimHuka riopuny HK Heoma
niaBuIIo cBoro mMacy 1000 HaciHMH 3a KOHTPOJIBHOTO BapiaHTy (ycsl maca) — Ha
0,2 r, ¢pakuis 5,0-5,5 mm — Ha 0,3 T Ta dpakuis 3,5-4,5 mm — Ha 0,2 1. Ilicnsa 6
Mics1iB Maca 3meHmunaach Ha 0,1; 0,2; 0,4 r BIAMOBIIHO A0 AOCIIKYBAaHOI (hpaKIiii.
Yepes 12 micsauiB 30epiraHHs Maca 3HU3WIACS MOPIBHSAHO BijJ modatkoBoi Ha 0,4 1y
KOHTPOJILHOTO Bapianty, 0,4 r — y dpakmii 5,0-5,5 mm 1a 0,8 T — y Ppaxuii 3,5-4,5
MM.
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‘ M Yca maca HaciHHA (KOHTpoOJib) M 5,0-5,5 mm

03,5-4,5 MM |

75

70 -

65 -

60 -

Maca 1000 nacinun, r

55

73,5

73,8

62, 62, 62,
292 2’4 52

73,6

73,1

1,4

U

= ?;

50

Jo 30epiranns

(KOHTPOJBb)

3 micsni

Tepmin 30epiranus

6 Mmicanis

12 micauiB

Pucynok 2 — /lnnamika macu 1000 HaciHMH COHAIIHUKA Pi3HUX (PpaKuii
riopuny HK Heoma mix yac 30epiranns

3arajaoM HaCiHHS COHSUIHHMKA JOCHIKYBAaHUX 3pa3KiB MaJl0 BUCOKI IMOKa3HUKU
macu 1000 3epna — 58,8 ta 73,8 1, mo ngae iilomy 3Mory OyTH XOPOIIMM MOCIBHUM
Marepiaiam Ta 100por CUPOBUHOIO JI1 OTPUMAHHS OJIii.
[lin wac 30epiraHHsi HaTypa HACIHHA COHSIIHUKA JOCIIKYBaHUX 3pPa3KiB
3MiHIOBaJIacs, TO B CTOPOHY 30UIbLIEHHS, TO 3MEHIIeHHS (Ta0m. 1).

Taoauus 1
JIMHaMiKa HATYPHU HACIHMH COHSIIHMKA Pi3HUX GpaKuiii mix yac 30epiranus, r/J
Tepmin 30epiranas
oepi . . . . . . HIP
dpaxuii II(EI?O}?E;)?IISH 3 micsaml | 6 micsiB | 12 MicsiB ”
Coprt Cyp
Ycst maca HaclHHS 376 380 330 377 3
(KOHTPOJIb)
5.0-5.5 MM 370 375 373 370 2
3.5-4.5 MM 388 391 390 385 3
HIPos 9 8 8 7 -
I'6opux HK Heoma
Ycst maca HaclHHSA 465 467 466 465 5
(KOHTPOJIb)
5.0-5.5 MM 460 465 464 462 3
3.5-4.5 MM 475 479 477 474 3
HIPos 8 8 7 6 -
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30kpemMa, KOHTPOJBHUX BapiaHTiB HaciHHS copTy Cyp micis TPbOX MIiCSIIIB
30epiraHHsl HaTypa MABUINWIACK HA 6 T/m1, micas 6 micsamiB — 2 1/1m , a micis 12
MICSIIIB — Biayia Ha 3 1/71.

VY riopuny HK Heoma BinOynucs He3HauHi 3MIHM HaTypu Micis 3 MICALIB —
301dpIIKIach Ha 2 7T1/1, 6 MicAIIB — 3MEHIIMWIOCh Ha 1 1/ ta 12 MicdmiB —
MOBEPHYJIACA JIO0 TOYaTKOBOTO CTaHY.

Maiike y Takux K€ MeXax BIIOyBalWCs KOJMBAHHS TOKa3HUKAa HATypHh B
IHIIMX JOCHIKYBaHUX (pakiliii HaciHHS COHSIIHUKA. BpaxoByrouu HaliMeHITy
ICTOTHY PI3HHULIIO 32 TEpMiIHAMH 30€piraHHs, ICTOTHI 3MIHU MOKa3HUKA BIIOYBaJIHCS
y IOYaTKOBUM MEPI0JT — Y CTOPOHY 3POCTAHHS, Ta MICIs MECTU-TBAHAAISATH MICSIIIB —
y CTOPOHY 3MEHIIIECHHS.

[Ilo crocyeTbes aoCHimKyBaHUX (pakiliid, TO ICTOTHO BHUIIUMH MOKA3HUKH
Hatypu Oynu y pakuii HaciHHA coHsmHUKA 3,5-4,5 MM y TIOpiBHSIHHI 3
KOHTPOJILHUM BapiaHToM Ta dpakxiieto 5,0-5,5 Mm.

BucnoBok

[Toxa3HUK BOJIOTOCTI HACIHHS COHSIITHUKA JOCIIIKYBaHUX 3Pa3KiB 3MiHIOBABCS
HECYTTEBO 1 3aJIe’KaB BiJ] BOJOTOCTI HABKOJHUIITHLOTO CepeloBHIla Ta €EeKTUBHOCTI
aKTUBHOTO BEHTHJIIOBAHHS.

VY mepuri 3 wmicsii 30epirands BigOyBasiocsi momiTHe 3pocTtaHHs macu 1000
HacinuH y copTy Cyp ta Menme — y riopuny HK Heoma, a gam mnoctymose
3MEHIIECHHS 3 HAaWHWKYUMHU 3HAYEHHS IMICIs JBAaHAAUATH MICSIIB 30epiraHHs y
dpakii 3,5-4,5 Mmm.

BusiBneHo BUII MOKa3HUKU HATypH y (pakiiii HACIHHS COHSIIHUKA 3,5- 4,5 MMm.
IcToTHE 3pocTaHHs HaTypu BiAOyBajocs y MOYaTKOBHH Mepioj, a MICHs IIECTH
MICSIIIIB — CYyTTEBE 3MEHILICHHS.
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Abstract. The technological parameters of sunflower seeds of variety Sur and hybrid NK
Neoma and the influence of fractional composition and duration of storage on their change are
investigated. It was found that in the first 3 months of storage there was a significant increase in the
mass of 1000 seeds in variety Sur and less — in hybrid NK Neoma, and then a gradual decrease. The
highest indicators of hectolitre weight in the fraction of sunflower seeds of 3.5-4.5 mm were
revealed. There was a significant increase in hectolitre weight in the initial period, and after six
months — a decrease.

Key words: sunflower, seeds, fraction, shelf life, technological indicators.
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THE QUALITY OF TOMATO FRUITS OF DIFFERENT HYBRIDS
SAKICTDb IIJIOAIB TIOMIJIOPA PI3BHUX I'lBPU/IIB
Zavadska O./3aBancepka O.B.
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NULES of Ukraine, Kiev, Geroiv Oborony, 13,
Hiuk N./ Lnrok H.A.
c.a.-g.s. as.prof./x. c.-e.H., ooy.,
Biokpumuii misicnHapoonuil yHigepcumem po3eumiy 100UuHU « Ykpainay,
m. Kuis, eyn. Jlvsiecvka, 23
Open International University of Human Development « Ukrainey
Parkhomuk Ya. / Ilapxomyk S1.P.
st. / cmyoenm

Anomayia. Haeedeno pesynbmamu O00CHIONHCEHHA OIOMEMPUUHUX MA OP2aAHOLENMUYHUX
NOKA3HUKIB AKOCMI CGIJCUX NA00I8 CAUBONOOIOHUX NOMIOOpI6 ma muny uepi pizHuUx 2iopudis,
supowenux 6 ymosax Jlicocmeny Ykpainu. Bcmanosneno 6i0nogionicmes 6upoujeHux niooie
sUMO2aM Oil0H020 CMAHOAPMY, BUABIEHO HAUDLIbUL BUDIBHAHI 3 OIOMEMPUUYHUMU NOKAZHUKAMU
saKkocmi eapianmu. [{ocniodxceno, wjo HAuUKpawumuy 3a KOMNIEKCOM OpP2aHOAeNMUYHUX NOKASHUKIG
oynu naoou 2iopudie uepi Cmap I'ono F1 ma Kpicmina Ilniom Fi, axi ompumanu naueuwi oyinku
nio wac oecycmayii, — no 8,8 6anie 3a 9-6anbHOW0 WKANLOHO.

Knrwwuosi cnosa: nomioop, nuio, 2ibpuo, saxicmov, 6ioMempuyHi NOKA3HUKU, OPSAHONENMUYHL
NOKA3HUKU, 0e2ycmayis

Beryn.

BupoOHuntBo momijiopa 3abesneuye MNPOAYKIIEH BITYM3HSIHUNW PUHOK Y
ce30HHUH nepioj. KpiM Toro, mopiyHO 301IbIIYIOTHCS MMOCTABKU IJIOAIB KYJIBTYPH
Ha ekcropT [1]. 3a manumu PAO, 15l KyJabTypa 3aiiMae mepiie MICIe Y CBITI cepell
OBOYEBHUX 3a IUIOIIAMU BUPOLIYBAHHS Ta BIAPI3HAETHCSA HAMOLIBIIUM Pi3HOMAHITTAM
COPTUMEHTY [2].

OcHOBHOIO MPOOJIEMOIO0 BHYTPIITHEOTO PUHKY OBOYIB € 30€pEKEHHS BPOXKAIO Ta
MOBHOTO 3a0€3MeUeHHs MOTPed CIOKUBYOTO PUHKY BIPOJOBXK BChOro poky. Hapasi
CIIOCTEPITa€ThCS HAaaMIpHA MPOIIO3UINST OBOYIB Yy TMepioj 30UpaHHS Ta 3MEHIICHHS
MPOTIO3HIIT Yy 3UMOBO-BecHsSHUUN miepion [2,5]. Lle MOsSCHIOEThCS HEMOKIUBICTIO
30epiraHHs IJIO/IB MOMIJIOPA Y CBIKOMY BUTJIAJII MPOTITOM TpHUBaAioro yacy. Tomy,
CBIXKY MPOAYKI[}0 BAKOPUCTOBYIOTh JIJISl pi3HUX BUAIB niepepooOku [1,4,5].

MOXIMBICTh OTPUMAaHHSI IIJIOJIIB IMOMiIOpa BUCOKOI SIKOCTI JJISI CIIOKUBAHHS Y
CBDKOMY BHUIUISIZIl, YU PIZHUX CHOCOOIB NEpPepoOKH, 3alleXUTh Bl OaraTbox
(dhaxTopiB, cepell SIKUX BXJIMBE 3HAYCHHS MarOTh COPTOBI ocoOnuBocTi [3,4]. Tomy,
70 3aBJaHb JOCIIDKEHb BXOJWUJIO BHBUCHHS SKOCTI IUIOMIB PI3HUX TIOpUIIB
CIIMBOBUAHUX MOMIJIOPIB Ta Yepi, BAPOUIEHUX B yMoBax Jlicocreny YkpaiHu.

MeTtoauka npoBeaeHHs 0CTiIZKeHb.

Hocnimxenuss npoogwmu mpotsarom 2018-2019 pp. y rocnomapcti COI'
"Mapuna'", sike po3TamioBaHe B TepHomuibCchKid oOnacti (3oHa Jlicocremy) Ta B
HarmionansHoMy yHIBepcuTeTi OlOpecypciB 1 MNPUPOJOKOPUCTYBaHHS Y KpaiHH
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(HYBill Vxkpainu). AHamizu CBIKUX IUIOAIB TOMIJopa TPOBOJAWIM B HAyKOBO-
HaBYaJIbHIA sabopaTtopii Kadeapu TexHOJOTil 30epiraHHs, TMepepoOKu Ta
cTanaaprtuzarii npoaykiii pociuaHUTBa HYbBIll Ykpainu 3a 3aransHONPUAHATUMHA
MeToauKamu [6].

Jns nocmigy BiaiOpanu riOpuaud ToMizopa TUIy 4Yepl Ta CIMBOIOAIOHI,
OCKUIBKM BOHM HaWOUIBII PEKOMEHIOBaHI [Uisl MepepoOKH (KOHCEpPBYBaHHS,
B’sineHHs). KOHTposbHI BapiaHTH BUIIISUITM OKPEMO JJIsi KOKHOTO THmy. Jlo cxemwu
JOCHIy BKIIOYWIM HOBI TiOpuaM  1HO3€MHOI  CeJeKIlii, sKI HalKpaile
3apEKOMEHJIyBajii ce0e MpOTIAroM OCTAaHHIX POKIB BHUPOIIYBaHHS, MOIIUPEHI Yy
BUupoOHULTBI [2]. Cepen nmoMigopiB yepi K KOHTPOIb BUOpAIM 1TANACHKUN T10pUa
Crap T'ona F,, BHecenuiino Peectpy copTiB pOoCivH, MPUAATHUX JJIS TMOIIUPEHHS B
VYkpaini, y 2018-2019 pp. Cepen cnuBomnoiOHUX MOMiJOPIB BUBYAIM JBa TOpUAM:
(dpaHiy3pKoi Ta amepukaHchkoi cenekiii: [lerpa Pocco F; (opurinarop ¢paniry3pka
komnanisn «Kmayse») ta €noy PiBep F;. Kontponem OyB ri6pun Ilerpo Pocca Fi,
3apeectpoBanuii y 2015 p. Cxema nocniny HaBeneHa y Taou. 1.

Pe3yabTaTn n0ciaixKeHb.

[Ipn ouiHmi Oyab-SKOro COpPTYy YW TIOpUAY IJI0JJOOBOYEBOI MPOIYKINT
BAXJIMBUMH KpPUTEPISIMU € OIOMETpUYHI Ta OpPraHOJENTHYHI TMOKA3HUKU IUIOAIB.
Oco0aMBO BaXJUBI LI TOKAa3HUKIB [UJIsI TIOMIJIOpa, OCKUIbKM 3HAuYHA YacTHHA
BUPOILIEHOI MPOIYKIIIi CIIOKUBAETHCA Y CBIXKOMY BUIIIsIL. Pe3ynbpTatu nerycramiitHol
OIIIHKM Ta 010METPHUYHI MOKA3HUKH CBDKMX IUIOJIB MOMIJOpa JJOCIIIHUX BapilaHTIB
HaBesieHO y Tald. 1.

Taoaunga 1
BiomeTpryHi MOKa3HUKHM Ta JAerycraniiiHa ouiHKa IJI0AIB momigopa

AOCJTIIKYBAHUX riOpuaiB, cepeane 3a 2018-2019 pp.
Maca ToBapHOTO Poswmipu mony, Jlerycra-
Hassa U101 MM Innexc .2
riopuaa Y dhopmu i
r S.F. JTiaMeTp | JOBXKHHA OILliHKa, 6ar™
CauBonoziOHI moMizopH
[erpa Pocea | 3¢5 | 183 | 34420 | 45620 | 132 7,0
F | (koHTpOIIB)
€noy PiBep F, | 32,40 1,76 37+£2,0 48+2,0 1,30 7,2
HIP s 2,8
[Tominopu yepi
Craplomn Fvl g g5 | 154 | 26210 | 27210 | 1,03 8,8
(KOHTPOJIb)
Kpierima |5 g6 | 148 | 3122,0 | 38+2,0 | 1,22 8,8
ITmom F,
Hexkrap F; 11,36 1,70 31+1,0 30+2,0 0,97 8,3
Pianna F, 11,57 1,63 28+1,0 29+1,0 1,03 8,5
HIPgs 2,2

*3a 9-0aIbHOIO IIKAJIIO0
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CrnuBono1iOHI TIOAX Ta IUIOAW Yepl CyTTEBO BIJIPIZHSIUCA 3a 010METPUUYHUMHU
Ta OPTaHOJENTUYHUMH TOKa3HuKamu. CepemaHs Maca CIMBOIOAIOHMX TOBApHUX
mioniB cranoBuia 30-33 r 1 mepeBakana Tomatu 4yepi maibke BTpudi (8,8-12,8 r).
Cepen nmoMiziopiB uepi HailBakul Ta HalKpynHimi mwioau Gopmysas ridpun Kpicmina
[Tmrom F;— 10,86 1, mo Ha 4,01 T GinbIie TOPIBHSIHO 3 KOHTPOJIEM (PI3HULIS CYTTEBA).
Mix 1HIIMMHU AOCTI)KYBaHUMH BapiaHTaMU CYTT€BOT Pi3HUIII 3@ IIUM MOKa3HUKOM HE
BUSIBJICHO.

[Tmoam momizopiB uepi Oynu OUTHIT BUPIBHIHUMH 32 Macol TOBAPHOTO ILJIONY
MOPIBHSHO 31 CIMBOMOAIOHMMHU. 3a IIMM TMOKAa3HUKOM HAWBUPIBHSHIIIUMH CEPE.l
noMiziopiB 4yepi Oynu mioau ridpuniB Kpicrina [Inrom ta Crap T'onn Fi, koedirient
Jlesica cranoBuB 1,48 ta 1,54 BianmosigHo. HaitbiibIn pi3HOSKICHUM 332 MacorO IJIOAY
Oynu mmoau ciuBonoaioHoro ridopuny Il'erpa Pocca F, (koedimient Jleica — 1,83).

BianoBigHO 10 BUMOT [iHOYOr0 CTAaHAAPTY  MIHIMAJIbHUN PO3MIpP IUIOJIB
nmoMiziopa 3a J1aMeTPOM CEPEIUHHOTO TOMEPEYHOTO PO3pi3y Ma€ CTAHOBUTH IS
BUI0B)KEHUX — 30 MMm; uepi — 20 mMm.

3a HaWOUIPLIMM MOIMEPEUYHUM J1aMETPOM IUJIOJU JOCIHIIKYBAHOTO COPTUMEHTY
MOMIJIOpa 3a/I0BOJIBHSIIM BUMOTH A1I0YOr0 CTAaHAAPTY. 3a HAMOUIBIINUN MONEPEYHUM
JiaMeTpoM IUIOJMIB Ta iX JOBKHWHOK IepeBakanm cIuBOIoaiOHI Tiopumm Il'erpa
Pocca F; Ta €noy PiBep F,, miametp sixux cranoBuB 34-37 MM, a qoBxuHa 45-48 mm.
CepenHiii niaMeTp IUIOJIB MOMIJOpa Yepi KOJIMBABCS y Mexax 26-31 MM, a TOBXKHHA
27-38 MMm. BoHm Oynu OuUlbIl BUPIBHSIHI 32 OIOMETPUYHUMH TOKa3HUKAMH,
MOPIBHSIHO 31 CAUBOMNOAIOHUMH TUIoaMu (KoedittieHT JleBica He mepeBuiyBas 1,1).

Ak Bigomo, OUIBII TOBHO (opMy IUIOAY XapakTepusye WMOro IHIAEKC —
BIJIHOIIIEHHSI MAaKCUMAaJIbHO1 JOBXKUHHU JI0 HAHOUIBIIIOTO po3Mipy 3a aiaMeTpoM. Yum
O1IBII 3HAUYCHHS HAOMMKEHE 10 OJWHHUIN, TUM OKpyriima (opma mioay. Cepen
JOCIIKYBaHUX TiOpuiiB uepl okpyria ¢opma Oyna y mioaiB riopuais Crap [Nong,
Hexkrap ta Pianna (immexc miomy 0,97-1,03), Bugosxkena — y ribpuay Kpicrina
[Tmrom (1,22). Ingexe hopmu cnuBonoaiOHMX moaiB OyB Ha piBHI 1,3-1,32.

Takum uYWHOM, TUIOAM TIOMIZOpPIB dYepi Oynau OuIbIl BUPIBHIHUMH 34
OlOMETpUYHUMHU TIOKA3HWKAMU TIOPIBHSHO 31 CIMBOBIOAIOHMMH. 3a KOMILIEKCOM
O0lOMETpUYHUX TTOKA3HUKIB CEpe/l OMIIOPIB Yepl BUIALTMWIKCS oau Ti0puaiB Crap
I'onn F;, ta Kpictina Ilmtom Fi, sxi dopmyBanu onHOTHIHI, BUPIBHSHI 32 Macoro,
JTOBXHHOIO Ta JIIaMETPOM TUIOM.

CBiXI IJIOAM OIHIOBAIM 32 KOMIUIEKCOM OPraHOJENTUYHUX TOKA3HUKIB:
30BHIIIHIM  BUTJISJOM, 3a0apBJICHHSM, HIDKHICTIO IIKIPKH, KOHCHCTEHIIIEIO,
COKOBHTICTIO Ta cMakoMm Iuioay. KokeH moKa3HUK OIliHIOBaIM 3a 9-0albHOIO
IIKaJIO0, BiAMIYatOYM Oanu y JerycTauifHux jgucTtkax. Buii 6anu 3a pe3ynbraramu
JETYCTaIliHOT  OIIIHKA OTPUMAJd  ITUIOAM  TIOMIJIOPiB  4epi, TOPIBHSIHO 3i
cnuBonoAiOHuMuU. Tak, 3arajgpHa JierycTalliiiHa OIiHKa TiOpuIiB MOMIAOPIB 4Yepi
craHoBmia 8,3-8,8 Oana, a camuBoBnoAiOHnXx — 7,0-7,2 Gana. HaitBumi nerycrartiiini
ominku otpumanu mwioau riopuaiB Crap INomg F; ta Kpicmina Ihmrom F; cenexii
iTaniiicekoi kommanii «Ecacem» — 8,8 6ana 3a 9-6abpHOI0 mIkaoro (puc. 1).

[lnogu ribpuaiB 4Yepi Majiu TNpUBAOIMBHIA 30BHILNIHINA BUIJISA, SICKpaBe
pizHOOapBHE 3a0apBlieHHS, TOHKY WIKIPKYy, HDKHY COKOBUTY M SKOThb Ta
30a7aHCOBaHUM 3a BMICTOM IIYKpiB Ta KUCJIOT cMak. Haitnmxuuit 6an (8,3 Oana 3a 9-
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0aNbHOIO IIKAJIOK) Cepel HUX OTPUMAIIU Tj1oau Tiopuay HekTap yepes Aemo HuxKY1
CMaKOBI BJIACTUBOCTI (KUCIIIIUI CMaK) MOPIBHSIHO 3 IHITUMH BapiaHTaMHU.
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0
Pucynok 1 — Iliiogu riopuaiB nomizopa, Aki oTpuMaiu HaiiBUILi 0aJu mix yac
perycramii : a — Crap I'oax F1 (konTpoas); 0 — Kpictina Ilnrom Fq

[Imoan cnuBoBOMOMIOHUX TIOPUIIB Majyd TBEPAIIIY IIKIPKY, MEHII COKOBUTY
M’SKOTh Ta KHUCIIIIMN CMak, MOPIBHSAHO 3 ToMmigopamu yepi. Kpim Toro, 6araro
IJIOIB Maju HexapakTepHy GopMmy. OylIM BpaKeHI BEpPXIBKOBOIO THHJUIIO, IO
MMO3HAYMJIOCS Ha TX 30BHIIIHBOMY BHTJISI/II.

BucHoBkwu.

3a KOMILJIEKCOM O10METPUYHHUX Ta TOBAPHUX MOKA3HUKIB CEPe]] OCHIKYBAHOTO
COPTUMEHTY BUAUTMIMCS IUJIOAU TIOpUIIB 4Yepi, siki Oynu OUIbLI BUPIBHIHUMH 32
Macol0 TOBApHOTO IUIOMY TMOPIBHAHO 31 CIMBOMOMAIOHWMHU. HaiiBupiBHSHIIIMME 3a
O0ioMeTpuYHUMU TMOKa3HMKamMu Oynu ruioau ridpuaiB Kpicrina [lmom F; ta Crap
I'onpg F.

3a OpraHoJeNTUYHUMH IMOKa3HUKaMH IUIOAM Yepi MepeBaXKalu CIIMBOMOIOHI
moau. Haiikpamumu cepesi TOCiKyBaHOTO COPTHUMEHTY IMOoMijopa Oyiu Iuioau
riopuaiB Crap I'omn F; ta Kpicrina Ilmom F, axi orpumanu mig vac aerycrarfii
HaWBHII OILIIHKH, — 110 8,8 0aiiB 3a 9-0a1bHOIO MIKAJIOIO.
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Abstract.. The results of research of biometric and organoleptic indicators of quality of fresh
fruits of plum-shaped tomatoes and cherry type of different hybrids grown in the Forest-Steppe of
Ukraine are given. The conformity of the grown fruits to the requirements of the current standard
has been established, the most aligned in terms of biometric quality indicators have been identified.
It was investigated that the best in terms of organoleptic characteristics were the fruits of hybrids of
Star Gold F; and Christina Plum F;, which received the highest scores during tasting — 8.8 points
on a 9-point scale.

Key words: tomato, fruit, hybrid, quality, biometric indicators, organoleptic indicators,
tasting.
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TRITICAL SEEDLINGS DENSITY
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Annotation. This article presents the results of research to study the impact of technological
methods of cultivation on the duration of the pre-emergence period and the formation of seedling
density of winter triticale. It is established that the most expedient is the sowing of culture in the
period from 5 to 15 September, which allows you to get a quick and synchronous seedlings.

Key words: triticale, rye, wheat, sowing period, variety, pre-emergence period, germination,
hydrothermal resources.

Introduction.

Effective functioning of farms specializing in livestock production is impossible
without well-established feed production, because it is not only a source of realization
of genetic potential productivity of animals and birds, but also from an economic
point of view - an important source of formation of the cost of manufactured product.
The proportion of feed in the cost of milk is 40-60%, cattle meat and pork - 65-75 [1].

Today, along with the organizational factors that led to the decline in feed
production, an important role is played by environmental conditions on Earth, which
have deteriorated sharply in recent years. As a result, modern technologies for
growing cultivated plants began to fail, which significantly disrupted the annual
stability of their productivity [8]. To provide the population with complete food in
such conditions, it is important to search crops with more stable yields, and ways to
prevent extreme weather events and ways to control the growth and development of
plants [9]. In this aspect, a significant role is played by annual forage plants,
including winter triticale [8, 10].

Triticale - a culture of multifunctional use is resistant to adverse agroecological
conditions, less demanding of growing conditions and is characterized by a high
adaptive level, which contributes to a fuller realization of potential productivity [3].

When growing high and stable yields with good quality products, it is very
important to obtain and maintain timely and complete seedlings of optimal density.

The most decisive, according to many researchers [5, 7], agrometeorological
factors that determine the duration of the sowing-seedling period are soil moisture,
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the temperature of air and topsoil. Since the soil temperature in autumn has a close
correlation with air temperature, only air temperature is usually used to characterize
the conditions of growth and development of winter crops [6]. However, according to
J. Bayer and other researchers [2], temperature at this time is not a limiting factor.
According to them, the emergence of seedlings is more influenced by moisture, its
excess or deficiency, because water is the main activator of life processes in the
grain, as it serves as a source of oxygen for respiration and mobilizes enzymes that
break down spare compounds complex of grains in substances that soluble in water
that are transported to the seedling. Moreover, for swelling and germination is
important not only the presence of water near the grain, but also a certain amount, the
need of which depends significantly on the species and variety.

For germination of triticale seed, it must absorb moisture within 42-60% of its
weight [4], which is subject to stocks of productive moisture in the plowing layer of
soil at 30-50 mm [3]. When the content of moisture in the soil layer 0-10 cm less than
10 mm germination depends on rainfall.

With sufficient reserves of productive moisture in the soil, the timely emergence
of triticale seedlings is observed when the average daily air temperature is in the
range of 14-16 °C. Sowing in this period allows you to accumulate the required
amount of average daily temperatures equal to 120 °C. Under such conditions,
seedlings appear in 4-7 days, depending on the culture [4].

The aim of the research was to establish the influence of hydrothermal resources
on the duration of the pre-emergence period of winter triticale in the Forest-Steppe
conditions of the right-bank Ukraine.

Materials and research methods. Field experiments were conducted at the
"Agronomic Research Station" of the National University of Life and Environmental
Sciences of Ukraine on chernozems of typical low-humus medium loam.

Object of research: wheat Polesskaya 90 (control), Kievskoe feed rye (control)
and triticale varieties (AD 3/5, AD 44, ADM 9, Polesskiy 29 ADM 11 AD 52), sown
in five calendar dates: 25 August, 5, 15, 25 September and 5 October. The
predecessor is corn for silage.

Research results and discussion.

The shortest time from sowing to emergence of winter triticale was observed for
sowing from August 25 to September 15 - 7.0-8.3 days. The average daily
temperature from sowing to germination was 13.0-17.5 °C. The influence of the
average daily temperature and the amount of precipitation on the duration of the
period from sowing to the emergence of winter triticale seedlings is shown on Fig. 1.

Quantitative influence on the duration of the sowing-seedling period of triticale
of these factors can be easily determined both by regression equations and by using
the graph itself. The level of reliability of approximation of these equations is higher
than the average daily temperature factor (coefficient of determination R2 = 0,93),
that this factor can more accurately predict the duration of the sowing-seedling than
rainfall.

The hydrothermal coefficient (HTC) is an integral indicator that characterizes
the inflow and evaporation of moisture over a certain period of growth and
development of winter crops.
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Fig. 1 Dependence of the duration of the period of sowing and germination of
winter triticale on average daily air temperature and precipitation

There are very close positive relationships between HTC and sowing-seedling
period:

- for winter triticale r = 0,86; R2 =0,88; y = 5,42 + 2,05x;
- for winter wheat r = 0,81; R2=0,65; y=7,19 + 1,76x;
- for winter rye r = 0,97; R2=0,93; y =4,70 + 1,86x.

Thus, the almost functional relationship between HTC and the sowing-
germination period is established in rye and close - in triticale and wheat. As follows,
taking into account the HTC, the duration of the sowing-seedling period can be
predicted by certain regression equations; the reliability of the approximation
according to these equations is from 65% for winter wheat to 93% for winter rye.

In the process of seed germination and emergence shaped stand density of
plants, which largely determines the conditions for further growth and development
of plants and crop productivity in general. Among the factors that determine the
density of seedlings, an important place belongs to the field germination, which in the
natural environment is lower than in the laboratory [5].

Field germination of winter triticale depending on sowing date and variety,%

Culture, variety Sowing period
’ 25.08. 5.09. 15.09. 25.09. 05.10.
Rye (control) 85,7 93,0 89,3 79,4 74,5
Wheat (control) 81,7 88,9 86,0 76,3 70,1
AD 3/5 83,4 88,9 88,4 78,5 72,3
AD 44 80,9 87,8 86,3 77,3 71,6
ADM 9 78,3 84,6 83,7 74,7 69,2
Polissya 29 83,8 90,0 89,1 79,8 74,0
ADM 11 84,3 90,9 89,1 78,4 71,7
AD 52 80,0 86,1 86,9 75,4 70,8
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According to our research (table), the field germination of winter triticale
depended more on varietal characteristics and weather conditions that developed in
the pre-emergence period, and, accordingly, on sowing dates than on the species of
plants.

On average, over the years of research, the highest field germination on triticale,
rye and wheat crops was observed for sowing from 5 to 15 September. On October
crops, the germination did not exceed 69.2-74.0%, which was due to the long pre-
emergence period at low temperatures and excessively wet soil in some years.

Conclusions.

Therefore, given the study of the influence of sowing dates and biological
characteristics of the variety on the duration of the pre-emergence period and the
formation of seedling density of winter triticale, the most appropriate is sowing
winter triticale from 5 to 15 September, which allows you to get fast and synchronous
seedlings.
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Anomauia. B Oauiti cmammi 8UK1a0eHi pe3yiomamu 00CIIONCEHb W00 BUBYEHHS GNIUBY
MEXHONO02IYHUX NPULIOMIE BUPOWYBAHHI C HA MPUBANICIb 00CX0008020 NEpiody ma QOopMySaHHs
2ycmomu cxo0ie mpumuxaie o3umo2o. Bemanoeaneno, wjo Hatidoinous 0oYitbHUM € ciba Kyabmypu 8
nepioo 3 5 00 15 eepecHs, wjo 00360715€ OMPUMAMU UBIOKI Ma OPYHCHI CXOOU.

Knrwuoei cnosa: mpumukane, sxcumo, nueHuys, cmpox cigbu, copm, 00cx0008uli nepioo,
cxod1cicmsb, 2I0OpomepMiuHi pecypcu.
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Annotation. Creating a reliable fodder base is one of the most important and acute problems
in the development of animal husbandry. Animals in specialized farms especially need versatile and
complete feeding. Feed, being a raw material for the production of meat and milk, in the structure
of its cost is more than 50-60%. The main reason for the low rates of livestock development is the
weak feed base, which is characterized by insufficient feed production, low quality and high cost.
The cost of producing corn for silage of different hybrids varies significantly depending on the
variety, fertilizer and cultivation technology. to increase the efficiency of growing corn for silage, it
is advisable to replace the long-used Tesla hybrid with KVS 3381. The level of productivity of the
recommended hybrid is higher by 15%. Application of fertilizers in the dose of Ni20P9oKoo will
increase the yield by 22,5%, and on a high agro background by 68,8%.

Key words: corn, silage, fertilizers, yields.

Introduction. Economic growth and welfare of the state largely depend on the
efficiency of the agro-industrial complex, in which an important place belongs to feed
production. Today, corn is one of the most productive fodder crops and, accordingly,
is of paramount economic importance. It is widely used in the diet of cattle and is
processed to obtain grain, green mass and silage [4,6,10,12].

In terms of intensification of agricultural production, the most important task is
to develop an optimal model of plant nutrition, which would ensure the maximum
possible realization of their sortogenetic features in order to obtain a high yield of
optimal quality. One of the most influential and fast-acting factors that have a
positive effect on the size of the crop and its quality is fertilizers [1, 2, 4, 10].

The total yield is a derivative of a complex set of biological features of the plant
and environmental conditions. The size of the crop is the basis for evaluating a
particular system of fertilizer, variety, implemented in certain soil and climatic
conditions. The formation of the crop mass is a complex process consisting of the
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growth of plant tissues due to substances entering the plant and substances
synthesized by the plant. The primary forms of this process are the absorption of
CO,, water, minerals and solar energy and the accumulation of assimilants. Further
processes are multiple cell division and differentiation, which is ultimately realized in
plant growth. The formed assimilants, in addition to their direct consumption for
structural and energy processes, are deposited in reserve forms, which constitute the
bulk of the crop. Thus, the growth of green mass occurs under the influence of
physiological and biochemical processes, the direction of which is determined by
both sortogenetic features of the culture and the action of environmental factors, the
most effective of which is the presence of nutrients in the soil. Mineral feeding
conditions significantly affect the formation of the size and structure of the crop
[3,7,8,9].

Research methodology and materials. The research was carried out at the
NULES of Ukraine at the Professor B.V. Lesik Department of Storage, Processing
and Standardization of Plant Product and on production crops of FE "Zorya".
Intensive hybrids of Tesla and KVS 3381 (FAO 360) were used. Growing and
accounting of the harvest was carried out according to the generally accepted
technology [5, 11].

Research results and discussion. The results of research have shown that the
systematic application of fertilizers is a powerful tool for influencing the dynamics of
growth of green mass of corn.

The effect of fertilizers on the growth of green mass is noticeable at the
beginning of the growing season - in the second decade of June, the weight of the
plants of the variant with fertilizer 1s 2,18-2,32 times greater than the weight of
control plants. During this period, the increase in biomass in the control 1s 0,59-0,61 t
/ ha per day, and in the variant background + Ni,0P9oKqo — 0,83-0,91 t / ha per day.
Intensive growth of green mass is also observed in the 2nd decade of July: in the
control variant — 0,83-0,55 t/ha per day and 0,81-0,92 t/ha per day on fertilizer
background + N120P90K90. At the end of the growing season, the effect of fertilizers
becomes less noticeable than in the initial stages of plant growth: in the second
decade of August, the weight of fertilized plants is 1,60-1,66 times greater than the
weight of control plants. In the variant background + Nj20P9Kgy the increase is
17,76 t/ha, while in the variant where only mineral fertilizers were applied — 6,0 t/ha
(table). The reason that mineral fertilizers do not cause a known increase in biomass
is probably the special physical and chemical conditions of the soil, as well as the
biological characteristics of corn.

Fertilizers also change the structure of the crop. The yield under control is 25.68
t / ha, of which the mass of leaves is 4,68 t/ha (18,2%). Stems — 13,74 t/ha (53,5%),
and cobs — 7,2 t/ha (28,0%). Yield on the background + Ni20P9oKogy variant is higher
than on the control by 17,76 t / ha, of which 4,44 - leaves, 2,70 - stems and 10,74 -
cobs, with their mass fraction is respectively -21,0%, 37,8% and 41,2%, which
indicates an increase in the proportion of leaves and stems in plants grown on
fertilizer. In the background, the green mass yield exceeds the control crop by

4,62 t/ha, mainly due to the increase in the mass of stems — 1,86 t/ha and cobs —
1,92 t/ha.
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Analyzing the obtained data, it can be stated that the systematic application of
fertilizers significantly increases the growth of green mass of corn: the yield of corn
on the background + Nj20P9Kgy exceeds the yield on control by 17,76 t/ha and is
43,44 t / ha. Fertilizers also affect the structure of the crop: the mass fraction of cobs
in the phase of milk-wax ripeness is 28,1% in the control, and in the background +
Ni20PooKogg — 41,2%, leaves 18,3 and 21,0% and stems - 53,5%.

The structure of the corn harvest for silage, t / ha
Harvest for 2018-2019 years

o including Yield increase
- including
Experiment options S | % " E

2| 8| §| 8| §| 5| B| z

Z| = 8| | 8| 8| 8| 8

§ 2 17)
Esnigl}(Tesla) 25684681374 72 | - | - | - | -
background + Ni20PooKoo | 43,44 19,12 16,44 | 17,94 17,76 | 4,44 | 2,7 | 10,74
N120P90Koo 31,68 16,18 16,26 | 924 | 6,0 | 1,5 |2,52| 2,04
KWS 3381 29,52 1588 | 13,2 | 8,52 | 3,84 | 1,2 0,26 | 1,32
Average options 32,1 16,28 |15,05| 104 — — — -
SSDos 5,95 12,37 3,05 | 4,52 — — — —

Analyzing the data in the table regarding the use of the hybrid KWS 3381, we
can say about the feasibility of further use of this hybrid. At present, it is seen that the
excess in terms of yield as a whole is 3,84 t/ha, which is almost 15%, and in terms of
leaf formation — 4,7, stems — 2,8 and cobs — 5,1%, respectively.

1%

D, 39%

35%

B fertilizer application O hybrid [ interaction of factors M other factors

Figure. Influence of varietal characteristics and fertilizers on

the formation of corn harvest on silage
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Analysis of variance of the influence of variety and fertilizer on the formation of
the corn crop on silage showed that its value is most affected by fertilizer, varietal
characteristics and the interaction of factors at almost the same level (Figure).

Conclusions. Thus, to increase the efficiency of growing corn for silage, it is
advisable to replace the long-used Tesla hybrid with KVS 3381. The level of
productivity of the recommended hybrid is higher by 15%. Application of fertilizers
in the dose of N120P90K90 increases the yield by 22,5%, and on a high agricultural
background by 68,8%.

References:

1. Altukhov A.lL., Silaeva L.P., Veklenko V.I., Soloshenko R.V., etc. Economic
efficiency of increasing the sustainability of crop production. K.: KSAA, 2016. 95 p.

2. Babich AO World land, food and fodder resources. K.: Agrarian. science,
1996. 570.

3. Degtyarevich LI., Bychek L.I. Organization of corn cultivation for silos on
intensive technology. Territory of science. 2017. Ne 2. 78-84.

4. Fryer O.V. Trends in crop production and sustainable development of
agriculture in Ukraine - opportunities for harmonization. Economics of AIC. 2018. Ne
10. 117-125. DOI: https://doi.org/10.32317/2221-1055.201810117.

5. Frans J., Tornly JH.M. Mathematical models in agriculture. M.:
Agropromizdat, 1987. 400.

6. Moiseenko A.N. Economic performance management at introduction of
intensive technologies in agriculture. Journal of Economy and Business. 2018. —
Vol.1. - P. 121-124.

7. Petrinenko V.F. Substantiation of technology of growing fodder crops and
energy saving in field fodder production. Bulletin of Agricultural Science. 2003. Ne
10. 6-10.

8. Podpryatov G.I.,, Senkov A.M., Voitsekchivsii V.I. Technology of
production, storage and evaluation of feed quality. K.: NAU, 2003. 216.

9. Podpryatov G.I., Voitsekhivskii V.I., Kilian M. and set. Technologies of
storage, processing and standardization of agricultural products. K.: CIT. 2017. 658.

10. Shugurov I.V. Technical equipment as a basis for the introduction of modern
technologies in crop production. NSU Bulletin. Series: Socio-economic sciences.
2009.T. 9, Vol. 4. 151-155.

11. Skaletskaya L.F., Podpryatov G.I., Zavadska O.V. Methods of scientific
research on the preservation and processing of crop products: textbook. manual. K .:
III Kommpunrt, 2014. 416 p.

12. Tereshchenko S.A., Mudrova L.D. Dependence of silo quality on elements
of corn cultivation technology (ZEA MAYS L.). Hayu. x. «M3Bectus KI'TY», No 52.
2019. 133-142.

Anomauia. Cmeopenus HaditiHOi KOPMOBOI Oa3U - 00HA 3 HAUOIIbUL BANCIUBUX | 20CTPUX
npobnem po3sUmMKy meapunHuymea. Teapunu 6 cneyianizo8anux 2ocnooapcmeax o0cooauso
nompebyroms pizHOOIUHOI | NOGHOYIHHOI 200i6ni. Kopmu, 6yoyuu cuposunor 0ns eupoOHUymea
M’sica i Monoka, 8 cmpykmypi tioco cobieapmocmi ckaiaoaroms Oinbue 50-60%. OchoeHoio
NPUYUHOK)  HU3LKUX HNOKA3HUKIE PO3BUMKY CKOmapcmea € ciabka Kopmosa 0asza, sKa
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Xapakmepusyemuvcs HeOOCMAMHIM 8UPOOHUYMBOM KOPMIG, HU3LKOK IX SAKICMIO [ BUCOKOIO
cobisapmicmio. Bumpamu Ha 6upoOHUYmMEo KyKypyo3u HA CULOC pI3HUX 2iOpudié 3HAYHO
BIOPI3HAEMbCSL 3ANEHCHO 610 COpPMY, YOOOPEHHS MAa MEeXHON02li 8UpOwy8anHs. O NIOBULYEHHS.
egpexmusHoCcmi 8UPOULY8AHHA KYKYPYO3U HA CUNOC OOYINbHO 3AMIHUMU OABHO 8UKOPUCMOBYBAHUU
2iopuo Tecna na KBC 3381. Pisenvb npodykmuenocmi pekomeH008ano2o 2iopudy euwui Ha 15%.
Buocenns 006pue y 003i Ni20PoK oo niosuwumu ypooicaiinicms na 22,5%, a Ha sucokomy azpogoui
na 68,8%.

Kniouoegi cnosa: xykypyosa, cunoc, y0oOpeHHs, yporCAUHICHb.

© Voitsekhivskii V., Denisyuk V. Poltoretskyi S.,
Muliarchuk O., Tagantsova M., Balitska L., Ilchenko Ya.
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Tloodinbcoxuii Oeparcasruil azpapro-mexHiuHull yHigepcumen,
m. Kam’aueyv-Iloodinvcoxuti, eyn. [llesuenxa, 13, 32316

AHoTaNisA

Mema. Bcmanosumu 3anexcHicms niowi IUCMKOB020 anapamy ma @GomocuHmemuiHo2o
nomeHyiany nocieie pisHoCmueaux 2iopudié KyKypyo3u 6i0 HOPM 3ACMOCY8AHHA 000pusa ma
MIKpoOobpusa npu eupowsy8anui 6 ymosax 3axionoeo Jlicocmeny Yxpainu. Pe3ynemamu. B
pe3yriomami  00CHIONCeHb 6CMAHOBNEHO ICIMOMHULL BNAUE HOPM MAKpo- 1 MIKpoOoOpue Ha
NOKA3HUKU (hOMOCUHmMemudHoi OifnbHOCMI NoCigie KYKypyosu. Buznaueno, wo pomocunmemuynui
nomenyian 2ibpudie Kykypyosu ronusaeca 6 mexcax 1300,5-1539,2 muc.m’ x 0i6/ea. Y 0Oeox
2iopuodie: KBC 2323 ma KBC 381 nokasnux 6y8 euwum i cmanosus ionogiono: 1336,2—1539,2 ma
13005-1528,8 muc.m’ x 0i6/2a. V 2i6pudie KBC Kymnan ma KBC 4484 gomocunmemuunuii
nomenyian iCmomHo NOCMYnascs 32a0aHum suwe 2iopudam i 3naxoouecs ¢ medxcax 1081,2—1320,8
muc.m? x 0ib/2a. Bemanoeneno, wo 3acmocysanna 006pus ma MikpoOobpusa cnpusio niouujeHHIO
nokasuuxa. Tax, na ycix 00CnioNHcy8anux 2iopudax Kpawuii NOKA3HUK 8i0MI4eHO HA BUWUX DOHAX
ooopug: 250 ma 300 ke/ea ma 3 Hopmamu Mikpooobpusa 2 i 3 a/ea. MakcumanvHuil
gomocunmemuuHUll NOMEHYIAN NOCIBI8 3aIKCO8AHO Y 2iOPUAY KVKYPYO3U CepeOHbOPAHHbOI epynu
KBC 2323 ma cepeonvocmuenoi epynu KBC 381 — 1518,4—1539,2 muc.m’ x 0i6/2a na ¢ponax
0obpus 250 ma 300 xe/ea i3 nidxcugnenHam mikpooobpusom « Ypooicaii 3epHo» Hopmamu 2 ma
3 n/2a nocigy. Jlocmogiphy piznuyio midxc 2iopudamu KyKypyo3u 3a niowero adcUMilaAyiuHol nosepxHi
ma (omocuHmemudHUM HOMEHYIANIOM 8CMAHOBIEHO 3a Kpumepiem J[ynkana. Ananiz noxkasas, wo
6CI 3HAYEHHs 3HAXOOAMbCS 8 PIZHUX 20MO2eHHUX epynax. BUCHOBKHU. /[o pa3u ysiminna niowa
JIUCMKOBOT NOBEPXHI KYKYPYO3U HA OOUHUYI NIOWI 00CA2NA C8020 ONMUMYMY, 3HAYEHHs KOJIUBANUCH
6 mexncax 20,7-29,3 muc.m’/2a. T iOpuo 0y8 HaUOLIbLW 6NAUBOBUM UYUHHUKOM, U020 005 GNIUBY
cmanosuna 73%, nopmu 0obpus (gpaxmop B) ennusaru na 20% i natimenwe — Ha 6% eniuganu
HOpMuU  MikpoOdobpue (paxmop C). Makcumanrvhuil omocunmemuunuil. NOMeHYianl nocisie
3aghixcosano y 2ibpudy KyKypyosu cepeonvopantvoi epynu KBC 2323 ma cepednvocmuenoi epynu
KBC 381 — 1518,4—1539,2 muc.m’ x 0i6/2a na gonax ooopus 250 ma 300 ke/ea i3 niosxicueieHHAM
MIKpoOobpusom « Ypooicail 3eproy» Hopmamu 2 ma 3 j/ea nocigy.

KurouoBi cioBa: nopma 0obpusa, mopma MikpoOobpusa, KyKypyo3d, epyna cCmueiocmi,
nI0WaA IUCMKIB, pOmMocUunmemuyHuL NomeHyian

Beryn. [JloO6puBa — oAuH 13 OCHOBHUX 1 HaMOUIBIN BIUIMBOBUX (haKTOPIB
HJBUILIEHHS YPOKAINHOCTI CUTbCHKOTOCIIOIAPCHKUX KYJIBTYP, B T.4. 1 KYKYpYy/A3U.

BaxBoio 3 €KOJIOT1YHO1 1 €KOHOMIYHOI TOYKM 30py € MPaBUJILHO TiaiOpaHa
CUCTEMa >KUBJIEHHS KYKYpYJ3H, 13 BpaxyBaHHSIM BHHOCY IOXHBHUX PEUOBUH 3
IPYHTY MiJ 3alJIaHOBAaHUH YpOsKaid, MOTpeOX B TUX YU IHILIUX €JIEMEHTAX 3aJIEKHO BiJ
€TaliB  PO3BUTKY  POCIHUH, TOTOAHO-KIIMAaTUYHUX  YWHHHKIB,  TEXHOJIOT1l
BUPOLLYBaHHS KyabTypH [1-4].
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CucteMy ya0OpeHHS pO3pOOIATH CHiJA  3aJ€KHO B TIPYHTOBHUX YMOB
BupolyBaHHs. Tak, HaykoBul I[HCTUTyTy 3porryBaHoro 3emuiepooctBa HAAH
YCTAaHOBWJIM, 110 HAa TEMHO-KAIITAHOBUX TPYHTAaX MIBAHSI YKpaiHM MaKCHUMAaJIbHY
ypOXKaHICTh KYKypyI3u OyJO0 OTpUMAHO MpH BHECEHHI JOOpUB HOPMOIO Niz0Poy Ha
¢oni 3pouienss [5, 6]. biomoriyauii BUHOC 13 TPYHTY 1 JOOPHUB MOXUBHUX PEUOBUH
i1 OPMYBaHHSI OJJHOTO TE€KTapy MOCIBY CTaHOBHUTH: a30Ty 181, docdopy — 86 Ta
Kamiro 227 xr/ra, a B 6orapanx ymoBax 79, 24 ta 90 xr/ra BiamosimHo. Taki mani
OTpUMaJIM CHIBPOOITHUKU [HCTUTYTY 3poiryBaHoro 3emiepooctBa HAAH [7, §].
Kykypynza ¢opmye 3HauHy Oiomacy, TOMy Ma€ MiABUINEHY NOTpeOy (MOPIBHSIHO 3
IHIIMMHA 3€PHOBUMHU KyJIbTypaMH) B €JIEeMEHTaX >KUBJICHHS, OCOOJMBO B a30Ti.
[aTeHcuBHe HakommyeHHs a30Ty (3,3 kr/ra 3a 100y) 1 ¢ocdopy (1,4 kr/ra 3a q00y)
criocTepiraeTbes Bia (a3u IBITIHHSA BOJIOTI JO MiJICMXaHHS MOYaTKiB, Kaimiro 92.4
Kr/ra 3a n00y) — y MepioJ BiJl BUKUJAHHS BOJIOTI 10 HBITIHHA [9]. Haykosii
IHCTUTYTYy 3pOIIYyBaHOrO 3eMJepoOCTBa MIMIUIM BUCHOBKY, IO JJIsi CTBOPEHHS
oe3ngedinuTHOro OanmaHCy a30Ty MiA KYyKypyA3y Ha TEMHO-KAIITaHOBUX IPYyHTax
HE0oOXimTHO BHOCUTU Njso. HammumkoBe BHECEHHS a30Ty MPAKTUYHO HE 301IBIIYyE
BPOXKalHICTh KYKYpY/3H. AJle Clpusie HAKOIMMYCHHIO PYXOMHX (POpPM a30Ty B IPYHTI
[10, 11].

B ymoBax 3axinnoro Jlicoctenmy AOChiIKeHb 3 BUBUEHHS HOPM 3aCTOCYBaHHS
100pUB 1 MIKpOJOOpUB MpPH BUPOIIYBaHHI PI3HOCTUIIIUX TiOPHUIIB KyKypyaA3H
MPaKTUYHO HEMAa€, TOMY Il MUTAHHS € aKTyaJlbHUMH 1 MOTPeOyIoTh JACTaIbHOTO
BHUBYCHHS.

Mema 0ocnioryceny — BU3HAYUTH O1OMETPUYHI TMOKA3HUKUA POCIMH Ta Macy
1000 3epeH riOpuAiB KyKypyA3u Pi3HUX TPyH CTUTJIOCTI 3aJI€KHO BiJl YJIOOpPEHHS B
yMoBax JlicocTery 3axiJIHOTO.

Marepian i Meroamka AocaixkeHb. JlOCTIIPKEHHS BUKOHYIOTBCS B YMOBAax
«Kopmopariii Komoc BC» bopmiBcskoro pariony TepHomninscbkoi o6macti. B mocmimi
BUBUYaIOTHCS Ti0punu kykypyasu: KBC 2323 (OAO 260), KBC Kymman (DAO 290),
KBC 381 (®AO 350), KBC 4484 (®AO 370) — daktop A; mopma NPK: 150
(xorTposb), 200, 250 Tta 300 kr (mepeamociBHe BHeceHHs) — ¢akrop B. Ilin
OCHOBHHMM OOpOOITOK TpPyHTy 3araJibHuii (oH 10OpWMB [T BCIX BapiaHTIB:
niamodocka (2 m/ra), cynpdar amoHio (2 1/ra), 6e3BogHui amiak (2 1/ra); HOpMa
BHECEHHsI MikpojoOpuBa Ypoxait 3epro: 1, 2, 3 n/ra — ¢akrop C. MikpoaoO6puso
BHOCWJIOCH Y (a3l 5—7 JMCTKIB. 32 KOHTPOJb B35TO BaplaHT 0€3 MIIKUBJICHHS.
O6uikosa mroma ainsaku 50 M2, IToBTopHicTs woTHMpHMpazoBa. OOIIK ypoKaro
3M1MCHIOBAIM METOJIOM MOIIJISTHKOBOTO 00MOJIOTY. BcCi 00JiKH, CIIOCTEpEKEHHS Ta
aHaJI13¥ 3/1MCHIOBAIMCH BIJIMOBIIHO 3araIbHOMPUNHSATHX METOHUK.

OcHoBHa yacTuHA. PiBeHb BpOKaWHOCTI 3€pHa KyKypyJA3d B 3HAYHIA Mipi
BU3HAYAETHCS SIK PO3BUTKOM JIMCTOBOTO amapaTy pOCIUH 1 (POTOCHMHTETHYHUM
MOTEHL1aJIOM TIOCIBY, KU aKyMYyJIIO€ COHSTUHY €Hepriio y npoiieci potocunresy [12,
13]. ®OTOCHHTETHYHUN TOTEHIIaT € CBOEPIAHUM IHIUKATOPOM TOTEHIIHUX
MOKJIMBOCTEH KyJbTypH. BiH Bimirpae BaXJIMBY poJib Yy HAKONMYEHHI OloMacH Ta
ICTOTHO 3MIHIOETHCS 1] BILTMBOM arpOTEXHIYHUX Ta 010J0TTYHUX (PaKTOPIB.

Busuenns mop(o-(hi31010TTYHUX TOKA3HUKIB POCIUH KYKYPY/A3U MOXE HaJaTH
KOHKPETHI PEKOMEHJAIll I0J0 PO3KPUTTA PE3EPBHOTO IMOTEHINIATy pPOCIUH B
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KOHKpeTHUX yMoBax [ 14, 15].

B mammx pocmimpkeHHSX (POTOCHMHTETUYHHWM TOTEHIlAJl B TEpIOa BereTarni
KyKypyI3d MaB TII€BHI BIAMIHHOCTI y po3pi3i riOpuaiB, HOpM J0OpHB Ta
MIKpO00pHBa.

Taoauuga 1
DOTOCMHTETHYHHUI MOTEHLiaJ riOPUAIB KYKYPYA3H 3J1€:KHO BiJl y100peHHs,
THC.M x 1i6/ra (cepeonce 3a 2018-2020 pp.)

Hopwma Hopma ["6pun
nobpuBa, | MiKpoJa0OpuBa, KBC
Kr/Ta a/ra KBC 2323 KBC 381 | KBC 4484
Kymnan
bes
MiKpo100puBa 1336,2 1086,3 1300,5 1081,2
150 (KOHTPOJIb)
(KOHTPOJIB) 1 1341,3 10914 1305,6 1081,2
2 1346,4 1132,2 1331,1 1142,4
3 1366,8 1137,2 1336,2 1147,5
_ bes 13413 1076,1 1305,6 1071
MIKPOJI0OpHBa
200 1 1341,3 1096,5 1310,7 1086,3
2 1366,8 11373 1336,2 1147,5
3 1366,8 11424 1341,3 1152,6
: bes 1461,2 1185,6 1424,8 1232,4
MIKPOJI0OpHBa
250 1 1466,4 1190,8 1430 1232,4
2 1539,2 1274 1518.,4 1315,6
3 1544.,4 1279,2 1523,6 1320,8
_ bes 1466,4 1190,8 1430 1237,6
MiKpo10OpuBa
300 1 1466,4 1175,2 1435,2 1237,6
2 1534 1279,2 1523,6 1320,8
3 1539,2 1274 1528,8 1320,8
V, % 11,0

HNani Ttabmumi 1 cBimuath, 1O (OTOCHHTETHYHUN TOTEHINAT TIOpHUIiB
KYKYpyI3u KojuBascs B Mexax 1300,5-1539,2 tuc.m? x ni6/ra. Y nBox ribpuiis:
KBC 2323 ta KBC 381 mnoka3auk OyB BHUIIMM 1 CTaHOBHWB BigmoBigHO: 1336,2—
1539,2 Ta 13005-1528,8 tc.M? x ni6/ra. ¥V 1i6puais KBC Kymmnan ta KBC 4484
(hOTOCMHTETUYHMM TOTEHIIAJI 1ICTOTHO IIOCTYNaBCs 3TaJlaHMM BHIIE TiOpuaaMm i
3HaxoauBcs B Mexax 1081,2—1320,8 tuc.m? x 1i6/ra.

3acTocyBaHHA JOOpUB Ta MIKPOJAOOpPWBA CIHPHUSIIO MiABUILECHHIO TOKa3HUKA.
Tak, Ha yciX IOCHIPKYBaHUX TiOpHaax Kpaliuil MOKa3HWK BIJIMIYEHO Ha BHUIIUX
¢donax goopus: 250 Ta 300 kr/ra Ta 3 HOpMaMu MikpoaoOpuBa 2 1 3 ji/ra.

MaxkcuManbHuil (POTOCMHTETHYHUIN MOTEHIIal MOCIBIB 3a()iKCOBAHO y TiOpUay
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KyKypya3u cepenubopannboi rpynu KBC 2323 Ta cepegnbocturioi rpynu KBC 381
— 1518,4-1539,2 tmc.m? x gib/ra Ha ¢omax no6pus 250 Tta 300 kr/ra i3
M1PKUBIICHHSM MIKpo10OpUBOM «Ypoxkail 3epHo» HOpMamMu 2 Ta 3 Ji/ra MocCiBy.

JIOCTOBIpHY PI3HHULIIO MK T1OpUAaMU KYKYpyA3H 3a IUIOIIEI0 acHUMUIALIMHOL
MOBEpXHI Ta (POTOCMHTETUYHUM IIOTEHIIAJIOM TOKa3aHO 3a Kputepiem JlyHkaHa.
AHaJi3 1mokasas, 10 BCl1 3HaYEHHS 3HAXOMATHCS B PI3HUX TOMOTEHHUX Tpymnax (Tabir.
2).

Taoaunga 2
3ajesKHICTD IUIOL ACMMIJIALINHOI MOBEPXHIi JMCTKIB Ta (POTOCHHTETUYHOTO
NOTEHUIANYy KYKYPYA3H Bi riopuay 3a nposeaeHuM tectom /lyHkana
(cepeone 3a 2018—2020 pp.)

: H.HOIH.% . | DOTOCUHTETUYHUMN I'omorenHi rpynu

No ["6pun ACUMUISIIIAHOT .
: : NOTEHIIAJT 1 2 3 4
OBEPXHI JIMCTKIB

1 | KBC 2323 27,71 1426,51 sk ok
2 | KBC 381 27,15 1398,85 *okx
3 | KBC 4484 23,21 1195,48 hokok
4 | KBC Kymnan 22,78 1171,76 * %%k

JlocnmipkyBaHi  HOpMH  J00pHWBa BIUIMBajdd Ha IUIONLYy JIMCTKIB  Ta
(OTOCUHTETUYHUN TOTEHLIAT AOCHIPKYBAaHUX T1OpU/IB HACTYIHUM YHMHOM: HOPMHU
150 ta 200 kr/ra 3HaXOAWJIMCh B OAHIM TOMOTEHHIM Tpymi, TOOTO pi3HULA 3a
BKa3aHUMU MMOKa3HUKaMH M1 HUMHU He 1cTOTHa, a HopMu 250 ta 300 xr/ra — Oynu B
IpyTiit ToMoreHHii rpymi. OTxe, iICTOTHO pi3HUIKCS BapianTu 3 Hopmamu 150 Ta 200
B 250 ta 300 Kr/ra, OCKUJIbKH 3HAYEHHS PO3MOJUIMIIMCH IO PI3HUX Ipymax (Tadi.
3.).

Taoauus 3
3ajesKHICTh MI0II ACMMIJIALIHOI MOBEPXHi JMCTKIB Ta (POTOCHHTETUYHOTO
NMOTEeHUIANY KYKYPY/A3H BiJl HOpMH J00pHuBa 32 NPOBeACHUM TecTOM J[yHKaHa

(cepeone 3a 2018—2020 pp.)

Hopma Hnou{av . | DOTOCUHTETUYHHUI T'omoreHHi rpynu
Ne ACHUMUISIIHHOT .
noOpuBa, Kr/ra : . IIOTEHIlIa] 1 2
MTOBEPXHI JINCTKIB

1 300 26,41 1372,48 kokk

2 250 26,37 1371,18 kokk

3 200 24,07 1226,23 *okok
4 150 23,99 1222,72 *okok

Tect Jlynkana, sxuii mpoBeneHuit 1o dakropy C (HOpMU MIKpOAOOPHB)
MoKa3aB, IO TEHJEHIlisA OyJia aHajoriyHa SK 1 MpH aHali3l 3 HOpMamu JOOpHB.
To6T0, 3HaueHHs Ha Bapiantax 6e3 m06puB (0) Ta 1 si/ra Oyau B ofHiM Trpymi, a Ha
BapiaHTax 3 HOpMaMH 2 1 3 j1/Ta BIIHECEHO JI0 1HIIIOI FTOMOTE€HHOI TPYIIH, 110 CBITYUTH
PO ICTOTHY PI3HUIIIO MiK HUMHU (Ta0i1.4).
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Tadoaunus 4
3asexHiCTh MO ACUMIJISINIHHOI MOBEPXHI JIUCTKIB Ta (POTOCHHTETHYHOI O
NMOTeHUIANY KYKYPY/A3H BiJl HOpMH MiKP0100pHBa 32 MPOBEJAEHNM TECTOM

Jlynkana (cepeone 3a 2018-2020 pp.)

SWorldJournal Issue 8 / Part 2

: Hopwa H.HOIH.% . DOTOCUHTETUYHU I'omorenHi rpymu
No| mikpomoOpuBa, ACUMUTSLIINHOT . )
. . 1 IIOTCHIIAII 1 2
j/ra MOBEPXHI JIMCTKIB

1 3 25,86 1332,60 Hxk

2 2 25,79 1327,79 Hkk

3 1 24,63 1268,02 ok
4 0 24,57 1264,19 Hokk

HaiiOupmmii BILIHB JTOCJT1JIPKYBaHUX YUHHUKIB Ha [MOKA3HUKU
(GOTOCHHTETHUHOTO TMOTeHIiany 3a0e3nmeuuB ¢akrop A — TiOpua, 3HAYCHHS
ctaHoBuio 67%, MeHI BIUIMBOBUM OyB Qaktop B — HOpma mobpusa, 27% 1
HaliMeHIui BIuB MaB paktop C — HOpMa MiKpo100puBa, 5%.

JIBa 13 4OTUPHOX TIOPUIIB KYKYpYyA3U XapaKTepU3yBaIUCh BUIIUMHU
nmokazHukaMu (orocuHTeTHaHOI AisbHOCTI — KBC 2323 Tta KBC 381, ki HanexaTh
710 PI3HUX TPYI CTUTIIOCTI, BIATIOBIAHO: CEPEAHBOPAHHBOI Ta CEPETHBOCTHUTIION.

Kpamumu  QOTOCHHTETUYHUMHU TTOKa3HUKAMH XapaKTepU3YBAJIUCh BapiaHTH
HopM 1100puB 250 ta 300 kr/ra.

Kpami pesynbraty mono QopMyBaHHSA IUIONII JIMCTKOBOTO amapary Ta
MOKa3HUKAa (POTOCMHTETUYHOI MISUIBHOCTI BIAMIYEHO Ha BapiaHTaXx 3 HOPMAaMHU
3aCTOCYBaHHS MikpoaoOpuBa «Ypoxai 3epHo» 2 Ta 3 n/ra.

OTxe, MaKCUMaJIbHY IUIONLY aCUMUISLIIHOTI oBepxHI B Mexax 24,3—24.7 Tuc.
M?/ra Ta (OTOCHHTETUYHMI moTeHiian 1534-1544.4 tuc.m?> x ni6/ra chopmyBanu
nociBu riopuny KBC 2323 (panHbOCTUTIINIA) HA BapiaHTI 3 HOpMOIO A00puB 250 Ta
300 xr 1 mikpomoOpuBa — 2 1 3 n/ra. [16].

BucnoBku Ta mnpomno3uuii. J{o ¢asu UBITIHHSA IUIONIA JIMCTKOBOI MOBEPXHI
KYKypyI3u Ha OJMHHULI IUIOIIl JOCATJIa CBOTO ONTHUMYMY, 3HAYEHHS KOJMBAJHCh B
mexax 20,7-29,3 tuc.m*/ra. I'iGpug OyB HaWOINbII BIJIMBOBUM YUHHHKOM, HOTO
nons BIUMBY craHoBmia 73%, Hopmu no6puB (dpaxtop B) BrumBanu nHa 20% 1
HaliMeHIe — Ha 6% BIUIMBaJIM HOpMHU MikpojoOpuB (pakrop C). MakcumanbHHA
(OTOCMHTETUYHMM TIOTEHIIaJl TMOCIBIB 3aikcoBaHO y TiOpuay KyKypyJ3u
cepennbopanuboi rpynu KBC 2323 ta cepenubocturioi rpynu KBC 381 — 1518,4—
1539,2 tuc.m? x gib/ra ma ¢omax moopus 250 Ta 300 Kr/ra i3 NiZKMBICHHAM
MIKPOJIOOPUBOM « Y POrKaid 3epHO» HOpMaMH 2 Ta 3 Ji/Ta MOCiBYy.

B MEePCIIeKTUBI MJIAHYEMO chopmyBaTu peKoMeHaarli TUISt
CUIBCBKOTOCTIOJAPCHKOTO  BUPOOHUIITBA 3 TMUTAaHb 3aCTOCYBaHHS Makpo- Ta
MIKpOJI0OpHUB Ha MOCIBAaX T10PHUIIB KYKYPY/I3H.
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Abstract.

Aim. The aim is to establish the dependence of the leaf apparatus area and photosynthetic
potential of crops of different-ripe maize hybrids on the norms of fertilizer and microfertilizer
application during cultivation in the conditions of the Western Forest-Steppe of Ukraine. Results.
As a result of researches the essential influence of macro- and microfertilizers norms on indicators
of photosynthetic activity of corn crops is established. It was determined that the photosynthetic
potential of maize hybrids ranged from 1300.5—1539.2 thousand m’ % days / ha. In two hybrids:
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KWS 2323 and KWS 381 the indicator was higher and amounted to: 1336.2—1539.2 and 1300,5—
1528.8 thousand m’ * days / ha, respectively. In the hybrids KWS Kumpan and KWS 4484
photosynthetic potential was significantly inferior to the above-mentioned hybrids and was in the
range of 1081.2—1320.8 thousand m’ x days / ha. It was found that the use of fertilizers and
microfertilizers contributed to the increase. Thus, on all studied hybrids the best indicator was
observed on higher fertilizer backgrounds: 250 and 300 kg / ha and with norms of microfertilizer 2
and 3 |/ ha. The maximum photosynthetic potential of crops was recorded in the hybrid of maize of
medium-early group KWS 2323 and medium-ripe group KWS 381 - 1518.4—-1539.2 thousand m* x
days / ha on the background of fertilizers 250 and 300 kg / ha with fertilization «Harvest Grainy
norms 2 and 3 | / ha of sowing. A significant difference between maize hybrids in terms of
assimilation surface area and photosynthetic potential was established by Duncan's test. The
analysis showed that all values are in different homogeneous groups. Conclusions. Before the
flowering phase, the leaf surface area of corn per unit area reached its optimum, the values ranged
from 20.7 to 29.3 thousand m* / ha. The hybrid was the most influential factor, its share of influence
was 73%, fertilizer rates (factor B) affected 20% and the least - 6% were affected by microfertilizer
rates (factor C). The maximum photosynthetic potential of crops was recorded in a hybrid of corn
of medium-early group KWS 2323 and medium-ripe group KWS 381 - 1518.4—1539.2 thousand m’
% days / ha on the background of fertilizers 250 and 300 kg / ha with fertilization microfertilizer
«Harvest Grainy norms 2 and 3 |/ ha of sowing.

Key words: fertilizer rate, microfertilizer rate, corn, ripeness group, leaf area, photosynthetic
potential.
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