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Pedaxuisn:
T'onosuuit pegaxtTop: KoBamenko JImutpo IBaHOBHMY — KaHAUIAT eKOHOMIUYHUX HayK, nmoreHT (KuiB, Ykpaima)
Bunyckatounii pegaxTop: 3oakoBep Auapiit OekcaHaIpoBUY — KaHAUAAT eKOHOMIUHUX HayK, nomeHT (Kuis,
Yxpaiua)
Cexperap: Komogiu FOmia IropiBaa

Pedaxruyiiina konezisa:
TonoBa pemaxititinoi Koserii: Kamincska Tersana I'puropiBHa — JOKTOP eKOHOMIYHHX HAYK, Ipodecop
(KuiB, Ykpaina)
3acTyIHUK ToJIoBU pefakiiitHoi koserii: Kypuiao Bomogumup IBaHOBHY — TOKTOD IOPUANYHUX HAYK, IIPO-
decop, sacay:xenuii ropuct Yrpainu (Kuis, Ykpaina)
3acTymHUK T0J0BU pefakitiiinoi Koserii: Tapacenko Ipuna OmekciiBHa — TOKTOP eKOHOMIUYHUX HAYyK, ITPO-
decop (Kuis, Yrpaina)

Po30in «Exonomiuni nayxu»:

YUnen penakiifiaoi kosterii: Agies Illada Tudric oriaum — goKTOp eKOHOMIUHMX HAYK, podecop, uieH Pagu —
HAYKOBUM cekperap EKcmepTrHOi panu 3 ekoHOMiuHUX HayK Burroi Arecrarmitinoi Kowmicii mpu IIpesunenToBi
Asepbaiimxancbkoi Peciybsriku (Cymrait, AsepbaiimxancbKa Pecmybirika)

YUnen penakiifinoi koserii: Bananiok Ian ®eqopoBuy — HOKTOP EKOHOMIUHMX HayK, mpodecop (IBano-Ppan-
KiBChbK, YKpaina)

UneH pegakuiitaoi koserii: Bapgam Cepriit BorogumMupoBuy — qOKTOpP eKOHOMIUHUX HaYK, npodecop (Kuis,

Yxpaiua)

Ynen pemarimiiinoi xoserii: Bormgap Mukosa IBaHOBHY — HOKTODP eKOHOMIiUHUX HAYK, mpodecop (Kuis,
Yxpaiua)

Ynen pegaxiiiianoi Koserii: Bmosenko Haramia MuxaiisiBHa — JOKTOP eKOHOMIUHUX HayK, npodecop (Kuis,
Yxpaiua)

Yien pemakiritinoi koserii: 'o6auk Boaogumup BacuiaboBUY — JOKTOP eKOHOMIUHUX HaYK, KaHAUAAT (i-
Joco(PCchKUX HAYK, mpodecop, 3acay:keHui ekonomict Ykpainu (MykaueBe, YKpaiza)

Ynen pepakmiiinoi koserii: I'punsko Anima IlaBrxiBHa — DJOKTOpP €eKOHOMIUHUX HayK, mpodecop (Xapkis,
Yxpaiua)

Yien penakmiiaoi Koserii: I'ynagenko JIro6oB BacusgiBaa — TOKTOP eKOHOMIUHUX HaYK, mpodecop (Binau-
11, YKpaina)

Ynen pemakiitinoi koserii: [lepiit Bacuap AHTOHOBUY — ITOKTOP €eKOHOMIiUHUX HayK, npodecop (TepHomins,
Yxpaiua)

Yen penakirifinoi koserii: Jleancekno Mukoia IIaBaoBuy — JOKTOP EKOHOMIUHMX HaYK, IIPo(ecop, UIeH-KO-
pectorgenT MiskHapoaHoi akameMii iHBecTuIli#l i eKOHOMiKY OyAiBHUIITBA, akageMik AKageMii OyIiBHUIITBA
VYxpainm ta Ykpaincbkoi TexHosmoriunoi akagemii (Kuis, Ykpaina)

YneHn penakmiiaoi Koserii: Imurpenko Ipura MukosgaiBHa — JOKTOP €eKOHOMIUHUX HaYK, npodecop (Kuis,
Yxpaiua)

YieHn pemakiitinoi Koserii: [Iparan Osxexna IBaniBHA — TOKTOpP eKOHOMIUHUX HayK, mpodecop (KuiB, Ykpaina)

Ynen pegaxnitinoi Koserii: Emine Jleitna Kusar — nokTop eKoHOMiUHUX HayK, norneHT (TypeuunHa)

Ynen pemakmiiiaoi koserii: €Epimenko Haniss AHaToiiBHA — ZOKTOP €eKOHOMIUHUX HayK, mpodecop (Hep-
Kacu, YKpaina)

Ynen pegaxmitaoi koserii: 3apynska Osmena IlaBiaiBHa — TOKTODP eKOHOMIUHUX HayK, mpodecop ([drinpo,
Yxpaiua)

Yien pemakititinoi koserii: 3axapin Cepriit BoaogumMupoBuu — JOKTOP €eKOHOMIUHUX HAYK, CTapIIUii HAY-
KoBUi cuiBpobiTHUK, mpodecop (Kuis, Ykpaina)

Yien penakititinoi koserii: 3exicko Imna MuxaimxiBHa — JOKTOP eKOHOMIUHUX HAyK, mpodecop, akageMikK
Axagemii ekoHomiunux HayK YKpainu (KuiB, YKpaina)

Yneu pemakiiiinoi kojerii: 3ocs-Kiop Mukoaa BajepiitoBuy — TOKTOP €eKOHOMIUHUX HAaYK, Ipodecop
(ITonraBa, Yrpaina)

Ynen pemakiriiiaoi koserii: Inmbuyk ITaBmo I'puropoBuu — JOKTOP eKOHOMIUHUX HAYK, Ho1eHT (JIbBiB, YKpaiHa)

Ynen pepariitinoi koserii: Knouan B’suecias BacunpoBuy — HOKTOp eKOHOMIUHUX HayK, npodecop (M-
KoJaiB, YKpaiua)

Ynen pemakiiitaoi koJserii: Komuarok Oxcana IBaniBHA — JOKTOD eKOHOMiIUHUX HaYK, npodecop (JIbBiB,

Yxpaiua)



Ynen pegakniinoi koserii: KpaBuenko Oabra OnekciiBHa — TOKTODP eKOHOMIUHUX HayK, npodecop (Kuis,

VYxpaina)

Ynen pegaxniitnoi koserii: Kypumo JIrogmuna IsmgopiBHa — JOKTOP €eKOHOMiIUHUX HAYK, npodecop (Kuis,
VYxpaina)

Ynen pemakiiitaoi koJserii: Kyxaenko Oser BacuibsoBuu — IOKTOP eKOHOMIUHUX HayK, npodecop (Kuis,
VYxpaina)

YneH pegakiitinoi koJserii: Jloitko Basepia BikTopiBHa — qOKTOpP eKOHOMiIUHUX HAaYK, npodecop (Kuis,
VYxpaina)

Ynen penakmiiinoi kosterii: JloxanoBa Harans OxekciiBHa — ZOKTOP eKOHOMIUHUX HaYK, Ipodecop (JIbBiB,
VYxpaina)

Yen pefakiiiinoi Koserii: Maxix Mukomaa MocunmoBuy — JOKTOp eKOHOMIYHEMX HayK, mpodecop (Kuis,
VYxpaina)

Uneu pemakiriinoi Koserii: Miryc Ipuaa IleTpiBHa — ZOKTODP eKOHOMIUHUX HayK, mpodecop (Hepkacu,
VYxpaina)

Yien pemakititinoi kosierii: Myxcinosa Jleiina XacaHiBHa — JOKTOP eKOHOMiUHMX HayK, HomeHT (OpeHOypr,
Pociticbka @emepairisa)

Ynen pemakiiiinoi koserii: Himenko Bitamiit CepriiioBuu — TOKTOpP eKOHOMIUHUX HayK, goieHT (Ogxeca,
VYxpaina)

Uneu pemakiriinoi Koserii: Qmiltauk Oaxexcanap BacuaboBuu — JOKTODP eKOHOMIUHUX HayK, IIpodecop
(XapkiB, Ykpaiua)

YeH pemakiiinol koserii: Ocmaruenko Bomogumup OnexcanapoBud — JOKTOP eKOHOMIUHUX HAYK, IIPO-
decop (Kuis, Yrpaina)

Ynen pemakuiiinol koserii: Oxpimenko Irop BitamiitoBuu — qoKTOp €eKOHOMiUHUX HaYK, npodecop (Kuis,
VYxpaina)

Yien pepaxititinoi koserii: Ilacka Irop MukosaioBu4 — JOKTOP eKOHOMIUHUX HayK, mpodecop (Bina Ilep-
KBa, YKpaina)

Unen pemakititinoi xoJjerii: Pasymosa Katepuaa MukosaiBHa — JTOKTOP eKOHOMIUHUX HAYK, IIpodecop
(Kuis, Ykpaina)

Ynen pemakiiiianoi koserii: Pamceskuit Auapiit FOpiitoBuY — IOKTOpP eKOHOMiIUHUX HaYK, npodecop (Kuis,
VYxpaina)

Unen pemakiiiinoi xoierii: CemxiBepcroBa Jlrogmmuaa CepriiBHa — JOKTODP eKOHOMIiUHUX HaYK, Ipodecop
(Kuis, Ykpaina)

Yien pepaxiifinoi koserii: Ckpunauk Maprapura IBaniBHa — D0OKTOp eKOHOMIUHUX HayK, mpodecop (Kuis,
VYxpaina)

Yien pegakmitinoi koserii: Cmodrin Irop BameHTHHOBUY — JOKTOD €eKOHOMIUHUX HayK, mpodecop (Kuis,
VYxpaina)

Yien pegakmiitaoi kosterii: Cysaronos Illepanun Hypaauesuu — moxTop (isocodii 3 ekomomiunux Hayx (PhD)
(Tamkenr, Pecriybsrika ¥Y36exucTaH)

Ynen penakiitinoi koserii: Cyrmosa Ogseca OaekcaHapiBHA — JOKTOP eKOHOMIUHUX HAYK, Ipodecop, aKka-
nemik Arkanmewmii exonomiurmX HayK YKpainm (Kuis, Ykpaina)

Yien pemakiritinoi koJierii: TankaeBcbka HaTtamia CranicaaBiBHA — TOKTOP eKOHOMIUHUX HaYK, Ipodecop
(XepcoH, Ykpaina)

Ynen pepakiriiiaoi kosierii: Tokap Bomogumup BosogumMuposuy — JOKTOP EKOHOMIYHUX HAYK, Ipodecop
(Kuis, Ykpaina)

Yien pegakiiiinoi Koserii: Tyasunacbka CBiTiaana OnexkcaHapiBHA — JOKTOP eKOHOMIUHUX HayK, Ipodecop
(Kuis, Ykpaina)

Ynen pemgakiitinoi koserii: Xaxonosa Haramia MukomxaiBHA — JOKTOP eKOHOMIUHUX HaAYK, mpodecop (Po-
croB-Ha-Ilony, Pociticbka Peneparrisa)

Unen pemakititinoi xoJjerii: UYnskeBcbka Jlromvuaa BitaxiiBHa — JOKTOpP eKOHOMIiUHUX HayK, IIpodecop
(Kuromup, Yrpaina)

UieH pemakiitinoi Koserii: Hyoykosa Oubra IOpiiBHAa — mOKTOp eKOHOMiIUHUX HayK, npodecop (Kuis,
VYxpaiua)

Yien pepaknitaoi koJierii: llleBuyk Spocaas BacuiasoBudu — JOKTODP EKOHOMIYHUX HAYK, CTAPIIINHA HAYKOBU
cuiBpobiTHUK, moreHT (HoBoBosnHChK, BoauHchbKa 00J1., YKpaiHa)

Yien pemakiritinoi Koserii: lMluakapyk Jigia BacuxiBHa — goKTOp eKOHOMiUHHX HayK, Ipodecop, YIeH-Ko-
pecuiornenT HAH Vkpainu (Kuis, Ykpaina)

Ynen pepakuiiinoi koserii: llmak Bamentun ApkaiioBuy — TOKTOP eKOHOMiIUHUX HayK, npodecop (Kuis,
VYxpaina)
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Ynen pemakmiiinoi koserii: Beaamos Taxar EEBepoBuY — KaHAUAAT eKOHOMIYHUX HayK, gomeHT (Kuis,
Yxpaiua)

Yieu pemakifiiinoi koJserii: CkpuabkoBchKuil Pyciaan MukonraiioBuy — KaHIUIAT eKOHOMIiUHUX HAYK, IPO-
decop (JInBiB, YKpaina)

Ynen pegaxmiiinol Koserii: Peter Bielik — Dr. hab. (Cioanska Pecriy6irika)

Ynen pemakuiiizoi kouerii: Eva Fichtnerova — University of South Bohemia in Ceské Budgjovice (Uechka
Pecny6aika)

Ynen pegaxmitinol Koserii: Jozsef Kaposzta — Dr. hab. (Vropimuua)

Ynen pegaxmiiinol Koserii: Henrietta Nagy — Dr. hab. (Vropiusa)

Yien pemakiiiinoi Koserii: Venelin Terziev — Professor Dipl.Eng., PhD, noxTop HayK 3 HaljioHAJILHOI 6e3-
TeK", JOKTOP eKOHOMIUHUX HaYK, UIeH-KopecmoHaeHT Pocificbkoi akamemii mpupoanoi icTopii (Pyce, Boarapis)

Ynen pegaxmiiinol Koserii: Anna Toré-Dunay — Dr. hab. (Yropiiuua)

Yien pemariiiinoi koserii: Mirostaw Wasilewski — Dr. hab., Associate professor WULS-SGGW (IToxbima)

Yien pemakmiiinoi Koserii: Natalia Wasilewska — Doctor of Economic Sciences, professor UJK (IToabima)

Po30din «Texniuni nayru»:

Ynen pemakiitinoi koserii: Beaikos Anaroriit CepagiMmoBuu — JOKTOP TEXHIUYHUX HAYK, mpodecop (IHimpo,
Yxpaiua)

Yien pemakifitinoi koserii: Jlynmenko Irop AHaTomiitoBu4 — JOKTOP TeXHIUYHUX HAYK, mpodecop (KpemeHn-
uyK, YKpaiza)

Ynen pemakiiiinoi koserii: Measauk BikTopia MukosaiBHa — JOKTOD TeXHIUHUX HaYK, npodecop (Kuis,
Yxpaiua)

Yien pemakiritinoi koserii: Haymos Bomomumup ApkagiiioBud — JOKTOP TEXHIUHUX HayK, mpodecop (Ka-
gimiarpan, Pocificbka @emepairisa)

YneH pegakiliinoi xkoserii: Pymannes AHarouaii OjiekcaHIpPOBHY — JOKTOP TeXHIUHUX HAYK, Mpodecop
(KpamatopchK, YKpaina)

Ynen peparmiiinoi xoierii: Cepreituyk Oger BacunboBuu — JOKTOD TeXHiUHUX HAYK, npodecop (Kuis,
Yxpaiua)

Yien pegakiriiinoi Koserii: Ya6an Bitaxiit BacunboBuy — HOKTOp TeXHIUHUX HayK, mpodecop (Kuis, YKpaina)

Ynen pemakirifinoi Kojerii: Anb-Ad6aduex Xacan Ami Kacem — kKauaumar TexHivHUX HayK (AMMaH, ﬂopaaﬁiﬁ)

YneH pemakItiiinoi Kojerii: ApTioxoB Aprem €BreHoBMY — KaHIUAAT TeXHIUHUX HAYK, AoieHT (Cymu, YKpaiHa)

Ynen pemakititinoi koserii: Bammp6eitai Agaaar Iemain — KaugumaT TeXHIYHUX HaYK, TOJOBHUNA HAYKOBUHA
crueriamict (Baky, Aszepbaiimxaucbka Peciyosika)

Ynen pemakitifinoi koserii: Kadymos Hosimixon A6aykapiMoBUY — KaHAUOAT TeXHIYHUX HAYK, TOIEHT
(Pecmry6uika Y36eKucTaH)

Ynen penakiiiaol koserii: Koubkos I'eopriit IropoBuu — KaHgUIAT TeXHIYHUX HayK, npodecop (Kuis,
Yxpaiua)

Yinen pemakiitinoi koserii: Kyssmin Omer Borogumuposuu — KaHAUIAT TeXHIYHUX HayK, goreHT (Kuis,
Yxpaiua)

Yien pemakiitinoi Koserii: ITouysxeBckuit Oxer [IMUTpOBMY — KaHAUAAT TeXHIUHUX HayK, gomeHT (Kpusuit
Pir, Yxpaina)

Yien penakiitinoi koserii: CanpkoB IleTpo MukomaiioBuu — KaHAMAAT TeXHIYHUX HayK, goieHT ([[Himpo,
Yxpaiua)

Po30in «Disuko-mamemamuihi HAYKU»:
Yien pemakiitinoi koJierii: 3agepei [Ierpo BacuaboBuu — moKTOp QisMKO-MaTeMaTUYHUX HAYK, Ipodecop
(KuiB, Ykpaina)
Ynen pemakititinoi koserii: KoBaapuyk Osexcauaap BacuasoBuu — mokTOp (hisMKO-MaTeMaTUYHUX HAYK,
crapimuii HaykoBui cuiBpobiTuuk (Kuis, Yrpaina)
YneH pemakirifinoi koJierii: Binenriit Orexcanap BoroguMupoBud — KaHIUIAT MATEMATUUYHUX HAYVK, JOIIEHT
(Amatutu, MypmaucbhKka 06.1., Pociticbka @emepairisa)

Po30in «Bionoziuni Hayru»:
Ynen pemakimiiinoi koserii: CemorpycoBa CeiTiana BajseHTuHiBHA — HOKTOP 6i0JOTiUYHMX HAYK, HOIEHT
(MockBa, Pociticbka @enmepairis)
Ynen pemakiifinoi koserii: @egonenko Osena BikTopiBHa — mokTop Oiosoriunuit HayK, mpodecop (dximpo,

Yxpaiua)



Ynen pemakititinoi koJierii: Basapos baxpitanin MaxammanaiiioBuu — KaHIUZAT Oi0JOTiYHUX HAYK, TOIEHT
(Camapranz, Y30eKuCTaH)

Yien pemakiritinoi koserii: IemaitimoBa Mapxamat A6aipamugiBHa — Kaugugat 0i0JOTiYHUX HAYK, JOIEHT
(Camapranz, Y30eKuCTaH)

Yien pegaxititinoi koserii: Maperakos Oaer MukoxaiioBu4 — KaHIUIAT 610J0TiYHIX HAYK, HoIeHT ([[Himpo,
VYxpaina)

Po30din «Iledazoziuni nayku»:

Ynen pemakiitinoi koserii: Kysasa Ipuna BopuciBHa — moxTOp ITegarorivaux HAYK, goreHT (JIypK, YKpaina)

Ynen pemakiiiinoi koserii: Myauk Karepuna BitaxiiBHa — moxTop memaroriuHux HayK, AoIeHT (Xapkis,
VYxpaina)

Unen pemakititinoi Koserii: Jliroubkuit Anatoriit OxekciiioBud — JOKTOP IefaroriuHmX HAaYK, Ipodecop
(Kuis, Ykpaina)

Yien pemakiritinoi koserii: Pudaako Jlima MukosaiBHa — JOKTOP memarorivHuX HayK, mpodecop (Iloarasa,
VYxpaina)

Yen pegakiiiinoi Koserii: OcramitoBebka Ipuna IropiBHA — KaHIuIaT mefarorivyHux HAYK, OOIeHT (JIyIbK,
VYxpaina)

Po30in «Dinonoziuni Hayru»:
Yien pemakiritinoi Koserii: l'omon Auapiit MuxaiimoBud — KaHIUAAT (QioJTOTiUYHNX HAYK, AOIeHT (XapKiB,
VYxpaina)
Ynen pemakiritinoi koserii: MapkoBa Map’auna BacuniBra — KauaugaT QisosorivHuX HayK, momeHT (Ipo-
robud, YKpaiHa)
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BJINAHUA JONOJHUTEALHON NOAKOPMKW HA NMPOLIECCbI
NMAILEBAPEHUA U NMTPOAYKTUBHOCTU CYKO3HbIX KO3
B YC/10BUAX NACTBULLIHOIO COAEPXXAHUA

THE EFFECT OF ADDITIONAL TOP DRESSING ON THE DIGESTIVE
PROCESSES AND PRODUCTIVITY OF SUCKLING GOATS
IN PASTURE CONDITIONS

AHHOTAUMsA. B CTaTbe npuBegeHbl, MaTepuasbl, NOJy4eHHble npu n3y4eHnn BANSHUS GONoAHNTE/IbHbIX TOGKOPMOK HA Mpo-
Lieccbl NMLLeBapeHms 1 0OMeHd BeLLeCTB y MeCTHbIX aOOp12eHHbIX M 3AaHEeHCKMX N0POg KO3, NPy KPy2/1020gOBOM NACTOMLLHOM
COgepXXaHnm B ycaosusix Y30eKMCTana. Hamm Obiin yCTaHOB/EHbI, YTO KO3bl YeTBepThb YaCT1 20gd HEe3aBUCUMO, OT HaMpaB/ie-
HUS MPOGYKTUBHOCTM HOXOGATCS B MOY20/10gHOM Naiike, T.e., 0COGEHHO BO BTOPOJ MO/IOBMHE CYKO3HOCTU M B Ha4a/ie 1aKTa-
Umnn. 3a 3Tv nepruogbl K03bl 00enx CpaBHMBAEMbIX 2PYNNaAx B 3MMHee BpeMEeHK 20ga exxegHeBHO, Hegornonyyanu ot 0,70 go,0,78
KopMOBbIX eguHuL 1 oT 20 go 28 2 NepeBapymMo20 NPOTenHa, 1 B Ha4aae AaKTaLMOHHOR20 Neproga 3T1 NoKasaTe/m cocTassim
86% OT HOpMbI MM Hegonoay4aam oT 13 ga 17% nuUTaTe/bHbIX BELeCTB. B CBA3M € 3TuM, HamMu ObiIo MPOBegeHbl OMbiTbl M0
M3YYeHUIO BIMSIHNS XO3S/CTBEHHO20 PALMOHA, cocTosime n3 2pyObix KopMoB 130 2 kombrkopma 1 50 Ha 50% suMeHHas u
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CO/IOMEHHAs! Pe3KM M NACTOMLHAS KOPMA M UMK OblIM CKOPMJIeHbl KOHTPO/IbHAS (MeCTHast) 1 1-51 OnbITHAsH 2pynna (3aaHeH-
CKasl) JKMBOTHbIX, M 2-51 OMbITHAS 2PyNna (3aaHeHCKas1) KO3bl MOAYYaan paumoH MpakTudecky cOaAaHCMPOBAHHAS MO BCeM
nUTaTeNbHbIMM BelecTBamu. 10 Noy4eHHbIM aHHbIM, COCTAB M NUTATE/IbHAS LIEHHOCTU NOTPebsieMbIX KO3aMM 2- OMbITHOM
2pynbl KOPMOB MPAKTH4ECKM 0becreunBaeT nx NoTpebHOCTH MONHOCTbIO, A Y XMBOTHbIX KOHTPO/IbHOM M 1 — OMbITHOM 2Py —
TONbKO 82-85% noTpebGHOCTM B MUTAHMK. HanbobLuas KOHLeHTpaLms obLe2o asota Obiia B pybue 2-onbiTHas 2pynna (123,33
M2%), T02ga KaK Y MeCTHbIX KO3 KOHTPOJIbHOW 1 3apyOexxHas 1-0nbITHAs 2Py 20 KOHLeHTPpaLmy coctasuna B cpegrem (110,0
M2%) 6bina MeHble. Y KOHTPO/bHOM 1 1-1i ONbITHOM 2pybl XXMBOTHbIX NPy 00/blUeM MoTpebieHn nacTOULLHbIX KOPMOB,
nepeBapuMOoCTb OCHOBHbIX MUTATE/IbHbIX BeLeCTB, Ob1a HMKe, N0 CPABHEHMIO C KMBOTHbIMU 2-OMbITHOM 2Pyibl, Y KOTOPbIX
nepeBapuMOCTb OCHOBHbIX MUTATE/IbHbIX BelLecTs Oblia, Bbille YeM, y MBOTHbIX MOy4aBLuMe XO35CTBEHHbIe PALMOHDI.

KntoueBble c1oBa: KOpMeHNs, MeCTHbIe, 3adHeHCKMe, KO3bl, MPOgyKTUBHOCTb, X0391CTBeHHOE MHOPMMUPOBAHHbIE paLMO-
Hbl, NePBOOKOTKM, CYKO3HOCTb, MUTATE/IbHble BeLecTBd, NepeBapuMOoCTb, pyOLOBAst XUGKOCTb, 00LLnii, OeKOBbIN 1 Hebenko-
Bblli A30T.

Summary. The article presents the materials obtained in the study of the effect of additional top dressing on the processes
of digestion and metabolism in local aboriginal and Zaanen goat breeds, with year-round pasture content in the conditions of
Uzbekistan. We have established that goats, regardless of the direction of productivity, are half-starved for a quarter of the
year, that is, especially in the second half of suckling and at the beginning of lactation. During these periods, the goats of both
compared groups in the winter season daily received from 0.70 to 0.78 feed units and from 20 to 28 g of digestible protein, and
at the beginning of the lactation period, these indicators were 86% of the norm or did not receive from 13 to 17% of nutrients.
In this regard, we conducted experiments to study the effect of the household diet consisting of coarse feed 130 g of mixed feed
and 50-50% barley and straw cutting and pasture feed and they were fed to the control (local) and 1st experimental group
(Zaanenskaya) animals, and the 2nd experimental group (Zaanenskaya) goats received a diet almost balanced in all nutrients.
According to the data obtained, the composition and nutritional value of the feed consumed by the goats of the 2 — experimen-
tal group practically meets their needs completely, and in the animals of the control and 1 — experimental groups-only 82-85%
of the nutritional needs. The highest concentration of total nitrogen was in the rumen of the 2-experimental group (123.33 mg%),
while in the local goats of the control and foreign 1-experimental groups, its concentration was on average (110.0 mg%) less.
In the control and 1st experimental group of animals with a greater consumption of pasture feed, the digestibility of the main
nutrients was lower, compared with the animals of the 2nd experimental group, in which the digestibility of the main nutrients
was higher than in the animals that received household diets.

Key words: feedings, local, Zaanen, goats, productivity, household inormated diets, primers, suckiness, nutrients, digestibil-
ity, scar fluid, total, protein and non-protein nitrogen.

Amyam,noc'rb TeMbI. Y BeJIMUeHre )KU3HECITOCOOHO-
CTHU U IIPOAYKTHUBHOCTH, IIPMBE3€HHBIE K YCJIOBUAM
V3bekucrana K03 3apy0esKHOT0 CeJeKINA, BOSMOMKHO
IIPX OCYIIECTBIEHNN KOMILIEKCA MEPOIIPUATHUH, KOTO-
PBILI BKJIOUYAOT B ce€0s B IIEPBYIO OUepelb OPraHnu3as
TIOJIHOIIEHHOTO KOPMJIEHUS 1 CTA0OUJIBHBIN KOPMOBOM
6asbl, 6€3 KOTOPHIX HEBOZMOXKHO BECTH PAbOTY IO COBEP-
III€HCTBOBAHUIO IIJIEMEHHBIX Y IPDOAYKTUBHBIX KAUECTB
y 9TuX Ko3. Ha yBennmueHne Ipon3BOACTBA KO3BETr0
MOJIOKA U IOBBIIIIEHE € KaueCTBA CUJILHOE BJIUAHUS
OKAa3bIBAIOT KaK O0Ias MUTATEIbHOCTh PAIIMOHOB 1 X
CTPYKTYypAa, TaK U UCIIOJIb30BaHVEe HATYPAJIbHbBIX U CUH-
TeTUUYEeCKUuXx I[OﬁaBOR, MHWHEPAJBbHBIX BEIIECTB 1 aH-
TUOMOTUKOB B KOPMJIEHUN MOJOUYHBIX K03 [3, ¢. 7—9;
8, c. 22]. [lepBocTenieHHOE 3HAUEHNE TIPU STOM UMEEeT
yAydIlleHre KOPMJIEHUSA U COAEPIKAHMUSI MOJOUHBIX
K03, 0COOEHHO B IIEPUOJ CYKO3HOCTH, & MOJIOJHAKA —
mocJie OTOMBKY IO BYXJIETHEI'0 BO3PACTAa, B TEUCHUE
KOTOpPOTO (hopMUpPyeTCA B3POCJIOe JKUBOTHOE. BrIcOKMit
YPOBEHb KOPMJIEHUS 00eClIeYrnBaeT BLICOKOM YPOBEHD
MOJIOYHOH IIPOAYKTUBHOCTH U IIOJIyUeHue 60jiee KPyII-
HBIX C XOPOIIIO PaA3BUTBIMU, KEJIYAJOUHO-KUIIIEUHBIMU
TpPaKTaMHu, CIIOCOOHOI, Ha BEICOKOM YPOBHE HCIIOJIb30-
BaHUA NUTATEJbHBIX BEMIECTB U TPAHCHOPMUPOBAHUA
€€ Ha MPOAYKITNU COOCTBEHHOTO Teja Ko3aAT. Hermo-
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HOIIEHHOE IINTAaHNI MaTOK, 0co0eHHO 1mocjae 90-ro gus
CYKOBHOCTH, IPUBOJUT K 3aIePKKHU POCTA IIJI0AA B 9M-
OpPMOHAJIBHON U TOCTAMOPUOHATIBHOM ITIEPUOIbI, U KaK
IIPpaBuJIO, K CHUXEHUIO IPOAYKTUBHOCTU Y KUBOTHBIX
[4,c.110; 9, c. 97]. Hanruuue B cBoe BpeMs, a ¥ 36eKu-
cTaH O6H_II/IprIX €eCTeCTBEeHHBIX yI‘O,III/Iﬁ IIOCIYMKHUJIO
OCHOBOW [IJII KPYIJIOI'OJOBOTO COLEPsKAHUS BCEX BUILOB
CeJIbCKOXO03ACTBeHHBIX YKMBOTHBIX Ha ITaCTOUINAX.
Kpome 5KOHOMUYHOCTHU, TACTOUIITHOE COMepIKaHme
3UMOi1 CII0COOCTBOBAJIO (DUBUUYECKOMY TPEHUHTY OP-
raHu3Ma "KUBOTHBIX U ()OPMUPOBAHUIO BeCbMa I€H-
HOT'O KauecTBa- MPUCIOCOOJIEHHOCTH UX K CYPOBBIM
IIPUPOOTHO-KJINMATUYECKUM YCJIOBUAM. HO Mepe MHTeH-
cu(uKaIuy CeILCKOTO X0341CTBa, COITPOBOKIAOIIEICA
YBeJIMYEeHNEM IIaXOTHBIX 3€eMeJIb 3a CUeT COKPaIlleHU A
macTOUI — OCHOBHOI KOPMOBO#1 6a3bI OBEIl U K03, 9Ta
CHCTEeMAa U JOJI’KHA COBEPIIIEHCTBOBATHLCA.

B HacTosIee BpeMs K OBIIAM U KO3aM Pa3BOAMMEbIE
B DKCTPEMAJILHBIX YCIOBUIX ¥ 30€KMCTAHA, ITOAKJII0UE-
HBI IPUBE3eHHbIE U3 3aPY0EKHBIX CTPAH, PA3JIUYHbBIE
IMOPOBI KO3LI MOJIOUHOTI'O HampasieHus. [Ipu Kpyrio-
rOJ0BOM IIACTOUIIHOM COAEPKAHUU 9TU KUBOTHBIE
OTJINYAIOTCSA HU3KOUN IPOAYKTUBHOCTBHIO U HEYIOBJIET-
BOPUTEJIbHLIM KAQUeCTBOM IIPOAYKTOB M3-32 HEIIOJIHO-
IEHHOTO KOPMJICHUS TeUEHME I'ofia. YIYUIIeHne YKa-
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3aHHBIX TPU3HAKOB IIYTEM BHYTPUIOPOTHON CeIeKITNN,

IIPU KPYTJIOTOMOBBIM MACTOUIIHBIM COMEePIKAHUS He

IaJIo TOJOKUTENbHBIX Pe3yAbTaTOB. UTOOHI ITOTHEe

MCIIOJIb30BATH OMOJIOTUYECKOM pe3epBhI OpraHu3Ma

B IOBBIIIIEHU Y MOJIOUYHOM IPOAYKTUBHOCTH, COXPAHUT

PasBUBAIOIIETOCA IPUILIOAA U TOJTYUYUTD sKU3HECTOM-

KHMX C KAUeCTBEHHBIMY IPU3HAKAMY MOJOTHAKA, He-

00X0IMMO B BUMHUH EePUO] 00eCTIeUNTD JOCTATOUHBIH

YPOBEHBb KOPMJIEHUSA CYKO3HBIX MATOK, I OCOOEHHO TIep-

BOOKOTOK [6, c. 128; 7, c.11].

IMexnro McciIeIOBaHUM SBJISAIACH, Y MECTHBIX U 3a-
Py0OeKHBIX KO3 B 3UMHee BpeMeH! I'ojia U3yUeHUI0 BJI-
STHUSA COCTaBa U CTPYKTYPHI PAIIMOHOB UCIIOJIb3yeMbIe
B X03AHCTBe (X03ANCTBEHHBIN U HOPMUPOBAHHBIN )HA
IIPOIIECCHI MUIIIEBAPEHNUA U IePeBapUBAHUIO TUTATEb-
HBIX BeIleCTB, a TaKiKe OIPeIeJUTh 00eCIIeueHHOCTH
WX OpraHm3Ma HeoOXOIMMbBIMU TUTATEILHBIMH Bellle-
CTBaAMU.

JJis mocTu)KeHUe IMeJiu, UCCIeT0BAHUA OBIJIN II0-
CTaBJIEHBI CIEAYIOIee 3aaum:
® U3YYUTDH KOJUUECTBA MOTPEOIIeMbIX TUTATEIbHBIX Be-

I1eCTB, C(hOPMUPOBAHHOTO PAIIMOHA C KO3aMU MEKIY
IBYMSA CpaBHUBaeMble TIOPOJAAaMU KO3 X03AHCTBEHHOTO
panuoHa;

e OIIpemeIUTh N3MEHEeHNe COCTaBa 1 CBOMCTBA colep-
SKMMOTO pyOIia, IPU IOTPEeOJIeHN N X03AUCTBEHHOTO
¥ HOPMUPOBAHHOTO KOPMJIEHU;

® YCTAHOBUTH KOI(PPUIMEHTHI IePeBaAPUMOCTH IIUTA-
TeJbHBIX BEI[eCTB, CPABHUBAEMbBIX PAI[IOHOB Y KO3,
TpUHAIJIEeKAINX K Pa3HBIM T'eHOTUTIAM.

MaTepuaJj M MEeTOOTHKHU MCCIAeT0BaHUA. [ omrpe-
IeJJeHUsS HOPMAaJbHOTO TeUeHUA T00aBOK ITUTATEb-
HBIX BeIleCTB B PAIlioH U o0eceueHnsT HOPMaJIbHOTO
TeueHUA OOMEHA BeIeCTB Y MOJOUYHBIX (3aaHEHCKOM)
¥ MECTHBIX K03aX C OKTAOPS IT0 MapT MeCAIIbI ITPOBEIN
OITBITHI TI0 TIOAKOPMKHU ITIEPBOKOTOK ITPU ITACTOUIITHOM
COmep KaHUU.

g mpoBegeHuA ONbITA OBIJIO COOPMUPOBAHO
3 TPYIIIBI "KUBOTHBIX-aHAJIOTOB 110 Bo3pacTty (2,0—
2,2 rona) u xxuBoit macce (28—30 Kr). 1-KOHTPOJb-
HOU — MecCTHad, CO CMEIIaHHON TIPOAYKTUBHOCTEH
¥ XOPOIIIO aJalITUPOBABIINIACST K MECTHBIM ITPUPOTHO-
KJINMaTUUYEeCKUM yCa0BUAM ¥ 30exkuctana. Ciegyioriee
JIBe TPYINObI ObLIY OMMBITHBIMHY M COCTABUJIN KO3bI 3aa-
HeHCKOe IOPoIbl, TpuBe3eHHbIe n3 EBponu (Benapycs).
BrJiroueHMe YNCTOTOPOAHBIX M MECTHBIX sKUBOTHBIX
B OIBIT IIPECJIEIOBAJIO, 3a1aUy, YCTAHOBUTH IOPOTHBIE
PasIMUMA 1O TPOAYKTUBHOCTH KUBOTHBIX U IT0 O0OMEHY
BEIIeCTB B YCJIOBUSAX MACTOUIITHOTO KOPMJIEHUA U CO-
Iep:xaHuA. KoHTpOIeM CiIy:XKuau IepBOKOTKH, MECT-
HOT'O HATIPABJIEHUA C CMEIIIaHHBIMY TPOAYKTUBHOCTH,
HaxXoaAIIreca Ha TTacTOUIIe U TTOJIyUaBIlIie TOTKOPMKY
B KOJIMUYECTBE IPUHATOM AJIA X03ANCTB 30HBI, TaKIKe,
SKUBOTHBIE 1 OIBITHOM I'PYIIIIBI TAKIKE TTOJTyYau paIu-
OH HCIIOJIb3yeMbIe B X03HCTBE, a 2-0TILITHAS IPYIIa
K ITacTOUIITHOMY PAIlMOHY HOTOJHUTEIBHO MOJyYa
0,650 xr aforrepuHoBOE cero u 0,250 KT KyKypy3HOM
meptu ¢ mouaTkamu. OIIBIT HAYAJIU B OKTAOpE, TTepes

OCeMeHEeHVEM, 1 3aBEPIITNJIN BECHON — CTPUIKKOH, T.€.,
3aXBaTUJIU eI TPON3BOICTBEHHBIN ITUKJI C ITOJIyUe-
HUEM IPOAYKIINU, UTO AAJI0 BO3MOYKHOCTH OIIPEIEIUTD
U 9KOHOMUYECKYIO 3(P(PeKTUBHOCTH CUCTEMBI COZEePKa-
HUS U KOPMJIEHUS MOJIOUHBIX K03. OOMeHHbIE OITBITHI
C UCII0JIb30BAHMEM OKUCU XPOMA M KAJIOBBIX MEIIKOB
IIPOBOAMIN HA 3-TIEPBOKOTKAX KaKIO0M rpynnsl. [JHemM
OHU HAaXOUJINCH BMECTE C 0TApOii, a HOUbIO OBLIN Pas-
MEIIIeHbI B OTAeJIbHBIEC KJIETKN COOTBETCTBYIOIIIMMHU CXe-
Me OITbITa JOMOJIHUTEeIbHBIMU KOPMaMu. Y TPOM IIEpe
BBITOHOM Ha I'IaCT6I/IIJ_[e, JKUBOTHBIM OJaBaJiu IINJIIOJIN
Cc OKHuCBhIO XpoMa (2 pasa, yTpoM u Beuepom 1o 2,5 1),
CHUMAJI MEIIKIM. I/IHI[I/IBI/I,Z[yaJIBHO C TOYHOCTBIO OO
=+5 I B3BeIINBaJIN COOPAHHBIN KaJ ¥ OCTAaTKN KOPMOB.
Hapsany ¢ 06MeHHBIM OIIBITOM, TPOBOIUIIN (D3MOJIOTH-
YeCKMe OIBITHI [0 MU3YUEHUIO IIPOIECCOB MUIeBAPEHUA
B pyOIie, 0OMeHY BeIIecTB MeKY MUIeBaAPUTETbHBIM
TPaKTOM U KPOBBIO.

O6cy:xaeHue pe3yabTaToB. [1o hakTuecKku moTpe-
OGJIEHHBIM KOPMaM KOHTPOJBHOMN U ONBITHON I'PYIIIIEI
TIOJIyYaJIX B CPeTHEM IPAKTUUECKY OJUHAKOBOE KOJIU-
YeCcTBO MUTATEeIbHBIX BelllecTB (Tabauma 1). OgHako,
Y KO3 KOHTPOJBHOM I'PYIIbI KOJIUYECTBA TOTPebIsie-
MBIX KOPMOB, XOTA IIPAKTUYECKU 6bI.TII/I OOMHAKOBBIMI
C JKUBOTHBIMU 1'01'IBITH0171 T'PYIIIBI, HO II0 U3MEHEHUIO
JKMBOM MAacCChl YCTOMYUBBHIMU OBLIN KO3l KOHTPOJIbHOM
TPYIIBI. OTO BUAMMO OBLIO, CBA3aHO C aJalITAIlTMOHHOM
CTIIOCOOHOCTHIO MECTHBIX KO3 K MECTHBIM KJIUMaTHUe-
CKUM ycaoBuAM. KoImuecTBO mOTPEOIIsIEMBIX TTUTATEh-
HBIX BeIeCTB ¥ KO3 2-OMBITHOM IPYIIIBI OBIJIO BRIIIIE:
HepreTUYecKasi Kopmosas equnuia — Ha 13,5% , 00-
MeHHas sHeprusa — Ha 12,8% , mepeBapumMoro mpore-
nHa — 25,4% u opraEnyeckoro seiecrsa — Ha 6,2%,
a KOJIMUEeCTBO MOTPebIsIeMOoi KiieTuyaTKa ObIJI0 MEeHb-
me — 17,9%.

W3 npuBemeHHBIX B Tabs. 1 TaHHBIX BUIHO, UTO
COCTaB U MUTATEJbHASA I[eHHOCTh OTPE0IsIeMbIX KO-
3aMu 2- OIIBITHOM I'PYIIBI KOPMOB IPAKTUYECKHU 00€e-
CIleumnBaeT ux no'rpe6Hoc'r1/1 IIOJTHOCTBHIO, & Y Y KMBOTHBIX
KOHTPOJIBbHOI 1 1-0mbITHOM rpynn — ToIbK0 82—85%
MMOTPEeOHOCTHY B MUTAHUU. ITO, CKA3LIBAETCS U HA IIPO-
Iecchl mHUIeBapeHus B pybie. Kpome Toro, Ha muIe-
BapeHUA B PyOIle JOJKHBI OTPAYKATHCA TAKIKE PE3KUe
repenajabl MOTOJHBIX YCIOBUHM, KOTOPhIE ABIAIOTCS
IIOCTOAHHBIMU CIIYTHUKaAMU XKU3HU KO3 IIPU HaCT6I/IH_I'
HOM cofiep:KaHnM. Buammo Ha IpoIecchl MUIleBapeHn
B pyOIle, TaKIKe OKABBIBAIOT BIUAHUA (DM3UOIOTIIECKOE
COCTOSIHIE ¥ HOPOSHOCTh KMBOTHBIX. B CBsA3U ¢ aTUM
B pa60Te MBI IIOIIBITAJIVICh BBIACHUTH, KAK U3MEHAITCA
MIPOIIECCHI TUIT[eBAPEHU B PyOIle KO3 B PA3HBIX YCJIOBU-
AX KOPMJIEHUSA U COIePKaHUA, IPU Pa3HOM (PM3M0JI0-
TUYEeCKOM COCTOAHUU U Yy JKUBOTHBIX PA3HOI'O '€HOTHU-
ma. I[Iporecch! nmuiieBapeHus B Py0Ile IPU IOAKOPMKE
K03 COIIPOBOKAAINCH MOBBINIEHNEM KOHIIEHTPAI[UN
MeTabosmTOB GesTkOBOTO OOMeHa (Tabauma 2). Hau-
6oJIbITIaA KOHIIEHTPAIluA 00I1Iero a3ora Oblaa B pyoIe
2-ombrrHas rpynna (123,33 mr% ), Tora Kak y MECTHBIX
K03 KOHTPOJbHOM U 3apybeKkHas 1-0mbITHAS I'PYIII €T0
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KoauuecTBo (hakTHUECKM MOTPEOJIEHHBIX KOPMOB U MUTATEJIbHBIX BEIIECTB

ONBITHBIMU KUBOTHBIMH (M*m., n= mo 3 roJ)

Tabauua 1

T'pynner
IlokazaTemn
KOHTPOJBHOM 1-0OmBITHOM 2-0NBITHOM
CbemeHo CyXOoro BelllecTBa pallnoHa, KT 0,830 0,810 0.910
B T.4. TIACTOUIITHOM TPABHI 0,410 0,395 0,175
HomonHuTeIbHAA IOJKOPMEKA:
CEHO, KI' 0,290 0,305 0,527
KOHIIEHTPUPOBAHHBIE, KT 0,130 0,130 0,217
B Hux comep:kurcsa:

9HEPI'UT. KOPMOBBIX €UHUIT 0,64 0,62 0,75

oOmeHHOI aHepruu, M 6,7 6,6 7,9
CBIPOT'O IIPOTEUHA, T' 103,4 101,2 127,4
IIepeBapuMoro IpoTenHa, T 44,7 42,2 60,9
CBIPOTO XKUpa, I' 22,2 21,1 25,6
CBHIPOM KJI€TYATKH, T 243,4 240,6 209,9
BO9B.T 370,5 366,7 418,7
OpraHMYecKOoro BellecTsa, I 730,4 717,3 778,9
KaJablUsd, T 12,8 10.7 14.8

docdopa, r 2,6 2,4 3,3

Cepsl, T 1.9 1,7 2,0

KapoTuHa, MT' 24 23 28

KOHIleHTpanuu coctaBuia B cpeguem (110,0 mr% ) OvL1a
MEeHBbIIIe. AHaJIOI‘I/I‘-IHBIe JaHHBbIE 6BIJII/I IIOJIYY€HBI IIPpHU
U3YYEeHUN U3MEeHEHNU S KOHI[EHTPAIIuK 0eJIKOBOr0 a30Ta
B COIEPIKUMOM PyOIIa.

Kaxk msBecTHO, comepKaHue U COOTHOIIIEHUE He-
0eJIKOBOTO U OEJIKOBOTO a30Ta B JKUIAKOCTU PyOIa Ipu
HOPMAJBHBIX YCIOBUAX KOPMJICHHUSA, XapPaAKTePU3yeT
CTeleHb AaKTUBHOCTY MUKPOOMOJIOTMUYECKUX IIPOIIECCOB,
CBSA3AHHBIX C PaCIIelJeHNeM U CUHTE30M IIPOTenHAa
[1,c. 54; 5, c. 79]. KoumenTparmnusa He6eJIKOBOTO a30Ta
B PYOITOBOI JKUIKOCTY KO3 KOHTPOJBHOM 1 1-0IIBITHOMN
rPYIIILI XapPaKTePU30BAJIOCH CPABHUTEIBHO OJIN3K -
MU BeJINUYNHAMU, U JOCTOBEPHO OTJINYAINUCH OT 9TOI'0
OKasaTeJisl Y KO3 2-0IBITHOM rpymnmsl. KoHieHTpa-
musa aMMUaKa B pyOIle MOAOIBITHBIX K03 ObIIa BRIIITE
10 CPABHEHUIO C II0KAa3aTesieM KOHTPOJIbHON I'PYIIIIEI
37,5% y ko3 1-i1 onbITHOM rpynnsl 1 Ha 35,26% y K03
2-#1 onbITHOM rpynnbl. MUHUMAIbHAS KOHIIEHTPAIINA
aMMUAaKa B COIEPIKUMOM PyOIa Y KOHTPOJIbHBIX dKUBOT-
HBIX, BUIUMO, CBA3aHa C TeM, UTO II0 MepPe BBICBIXaHUA
TpaB Ha OCEHHUX MACTOUINAX IPOUCXOIUT YBeJIUUCHUE
B paIiroHe IeJIII0J03HO-TUTHUHOBOTO KOMILJIEKC A, Te-

pdeTcs muTaTeJIbHbBIE BeIllecTBa, CO3AAI0TCA Ha YXYAIIIe-
HUe YCJOBUA IJIA PA3BUTUA MUKPOOPTAHU3MOB B PYO-
IIe U BCe 9TO OTpaskaeTcda Ha KOHIIeHTPAIlUA aMMuaKa
B cofiep:kuMOM pyo1ia [2, c. 33—51].

VBesnuueHMe KOHIEHTPAIIIY aMMUaKa B pyoIie y :Ku-
BOTHBIX 2-11 OTIBITHOM IPYIIIBI IO CPABHEHUIO C KO3aMu
KOHTPOJILHOU U 1-#1 ONBITHOM I'PYINIBI MOXKHO 00bAC-
HHUTB TEM, UTO IPU SOCTATOYHOM YPOBHE MIUTAHUS KO3BI
2-1 OIBITHOM IPYIITEI OOJIBIIIE TOTYYAIN KOHIIEHTPATOB
C JIETKOPACTBOPUMBIMHY O€JIKaMU, UTO BUAMMO, CIIOCO0-
CTBOBAJIO 00pa30BaHUIO B pyOIle aMmMuaKa. KoHieHTpa-
nua JIdKK B py61ioBoM comep:XkuMoOM Oblja HAMBBIC-
et y Ko3 2-i onbITHOM rpynnbl — 13,46+0,6 r/5KB/71
wiu 38,04% BhIIIe, YeM MECTHBIX KOHTPOJBLHON 1 Ha
34,92% BbiIllle, UeM Y KO3 YUCTOIIOPOIHON 1-1i OIIBITHOMK
rpynmnbl. OTMeUeHHbBIe PAa3JINYUSI B YPOBHE KOHITEH-
rpanuu JIJKK o6ycioBieHbI, 0OUeBUIHO, BO-TIEPBHIX,
IeNCTBUEM JAOIIOJHUTEIHFHOU MOJKOPMKY Ha IIPOIIECCHI
MUKPOOHATBHOM (DePMEHTAIINY TNTATEIbHBIX BEIIEeCTB
KOPMOB U, BO-BTOPBIX, BOBMOKHO, TOPOTHBIM Pa3JIM-
YpeM KUBOTHBIX. IIpKM CpaBHUTEILHOM U3YUECHUN IIPO-
1IeCCOB MUIEeBAPEHUA Y KO3 MECTHBIX (A00PUTeHHBIX)

Tabauua 2
ITokazaresu pyouoBoro numesapesus (M=m. n = mo 3 roJ)
T'pynner

ITokazaremn - " -

KOHTPOJBHOM 1-onbITHOM 2-0OIBITHOM

O0uuii azor, Mmr% 109,11+1,3 110,25=+1,8 123,33+2,0
Beakoserii azor, Mr% 73,12+1,7 75,93+1,2 93,19+1,1
He6enkossliz azor, Mr% 35,98+ 3,0 34,32+3,1 30,14+3,3
Ammuak, mr% 9,18-+0,9 8,65+0,7 13,46+0,6
JIKK, r/sxB/1 8,34+0,3 8,76+0,9 10,11+0,6
VxcycHasa k-ta, % 64,71+0,9 64,76+0,4 65,93+0.8
IIpommonoBas k-Ta, % 29,13+1,2 27,36=0,4 22,91+0,3
Macaanasa k-Ta, % 6,16=+1,7 8,00+1,3 11,16+0,7
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Tabaruua 3
Kos¢pdumuenTs! mepeBapuMoOCTH INTATEIbHBIX BEIIECTB PAILOHOB, %
T'pynnsr
HaumeHoBaHMe MUTAT. BEIECTB
KOHTPOJIbHOM 1-onbITHOM 2-0MBITHOM
Cyxoe BeIecTBo 52,92 53,18 55,567
OpraH. BeIecTBo 56,21 57,29 58,96
IIporenn 43,21 46,26 46,13
HKup 45,41 60,34 66,51¢é
Kneruarka 60,90 62,12 63,09
B9B 53,83 60,71 65,71

¥ YMCTOMOPOJHBIX MOJIOUYHBIX KO3 ObLIY ITOJYUEeHbI JaH-
HBIE 0 TOM, uTO KoHIleHTpanuu JIZKK B cogep:xumMom
pyOIiia y MOJIOUHBIX KO3 Oblja BhIIIe Ha 5,04% , uem
y abopurenos. [lokasaTean 0OMeHHOTO ONIBITA JaIN
BO3MOXXHOCTB BBIUUCIAUTE KOd(D(DUIINEHTHI IepeBapu-
MOCTHU IUTATEJIbHBIX BEIllecTB Ko3amu (Tadbaurma 3).
W3 mauubIX TabJ. 3 BUAHO, UTO Y KOHTPOJILHOM 1 1-i1
OIIBITHOM I'PYIIIEI JKMBOTHBIX IPU O0JIbITIEM ITOTpeb.Ie-
HUU TACTOUIITHBIX KOPMOB, IEPEBaPUMOCTh OCHOBHBIX
MUTATEeIbHBIX BeIlecTB, ObLIa HUMKE, TI0 CPABHEHUIO
C JKUBOTHBIMHU 2-OIBITHOM I'PYIIILI, Y KOTOPBIX Iepe-
BapUMOCTH OCHOBHBIX MUTATEJIbHBIX BeIlecTB Oblia,
BBIIIIE UeM, Y JKUBOTHBIX ITOJyYaBIIIe X03ANCTBeHHbBIE
paruoHbl. ¥ TePBOKOTKY KOHTPOJBHOM IPYIIIEI Iepe-

BapUMOCTb CYXOT0 BEIlleCTBa, II0 CPAaBHEHUIO C UUCTOIIO-
POAHBIMU K03aMU 1- ¥ 2-OTBITHBIX TPYIII. ObLIa HUMKE
0,51% u 5,00% , oprarmueckoro BemiecTea — Ha 1,92
u 4,89% , nporenna — 7,05 u 6,75% , :xupa — 32,87
n 46,46% u kaeruarky u B9B 2,00; 3,59% u 12,78
un 22,06% COOTBETCTBEHHO.

BoiBoabl. Takum 06pa3omM, MOKHO KOHCTATHPOBATD,
YTO y IEPBOKOTKU 2-OIBLITHOH IPYIIe IPU obecIeueH-
HOCTH MUX IIATATEJbHBIMU BEI[eCTBAMY UMEJN TOCTO-
BEPHBIX PA3JINUUN IO IIePEeBAPUMOCTHY IIUTATEIbHBIX
BEIIEeCTB C CBEPCTHUKAMY IBYX CPABHUBAEMBIX I'PYI-
IMaMu JKUBOTHBIX. B 9TUX IBYX rpynax Ipu IOHUMKE-
HUY YPOBHSA IINTAHUS [I€PEBAPUMOCTD IUTATEIbHBIX
BEIIeCTB MMOHMKAJIaCh.
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Summary. The aim of the study is to research the current state and prospects of ethnographic tourism in Ukraine.
In the paper analyze the international ethnographic tourism organization experience and its current state of

ethnographic tourism development in Ukraine.

The study found that despite the rich ethnographic resources, ethnographic tourism in the country still remains
insufficiently studied. In addition, it was found that for the ethnographic tourism development it is necessary to

solve a variety of problems.

MHAVYH IHhIWOHOX3

Prospects for further research in this area are solving issues related to assessing the ethnographic tourism re-

source capacity.
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ntroduction. Today, when the process of globaliza-

tion has taken over all countries of the world, erasing
the borders not only between countries but also between
peoples, the problem of preservation, development and
revival of folk culture is quite acute. Ethnographic
tourism is designed to solve the above problems.

Most of countries have great potential and all nec-
essary development opportunities to evolve this type
of tourism — resource potential, highly qualified per-
sonnel, formed attractive centres that have reached
a certain level of popularity and recognition among
consumers.

Furthermore, current tourism development stage
is characterized by high requirements from the con-
cerned customers, who require tourism organizers to
offer permanent diversity demand. Hence, there is
the appearance and selection of new areas, and even
the new tourism type’s formation. All this relates to
ethnographic tourism, too.

Literature review. The “ethnographic tourism”
phenomenon is interest by a lot of Ukrainian and for-
eign scientists. In particular, there are highlighted
work of I. Bochan, A. Kuzmuk, Kulakovskiy I., Popov,
L. Mukhin, V. Serebriya, V. Vtorova, V. Velikogo and
other scientists. However, this topic is still insuffi-
ciently represented in scientific papers.

Generalization of the main provisions. Ethnograph-
ic tourism originates from the study of ethnographic
features of different peoples, which also connects it
with such a science as ethnography.

Ethnography, according to the “Dictionary of the
Ukrainian language” is — “a set of all the features
of life, customs, culture of any people, nationality,

locality” [1]. As for the concept of “ethnographic tour-
ism”, there are many interpretations. Thus, O. Mi-
syak defines this type of tourism as “a kind of travel
trips made by tourists to the places of their historical
residence” [2]. M. Birzhakov interprets it as “a kind
of cultural tourism, aimed at introducing separate
Nations, peoples and to study them for language and
cultural exchange” [3]. In the C. Sunduyev’s and L. Kh-
ishiktueva’s works “ethnographic tourism is one of the
areas of cultural tourism, which involves immersing
the tourist in the environment of the indigenous popu-
lation, familiarity with the local national culture” [4].
And I. Petroman, S. Petroman, S. Buzato, D. Marin,
give the following definition — “ type of tourism in
which the main goal for tourists — familiarity with
the “exotic” peoples (“exotic” in this context are
those that live in remote areas but the tourist areas)”
[5]. According to R. E. Wood ethnographic tourism
is “learn about the culture different from one’s own
culture tourist” [6]. And S. Bolnick defines this type
of tourism as “a special kind of cultural tourism that
is understood by a any tour that focuses more on peo-
ple, not on nature and also reveals the way of life of
the local population” [7]. In general, summarizing the
aforementioned definitions, ethnographic tourism is
“a trip motivated by interest in the cultural heritage
of ethnic groups or territories that have survived to
our time” [8].

Ethnographic resources play an important role in
the ethnographic tourism organization. Dwellings,
which made in the traditional style and associated
with a certain period in the cultural life of the eth-
nos, ethnic settlements in the most compact residence

15



// EkoHomiuHi Hayku //

// MiskHapofHuit HaykoBUM XXypHan «lHTepHayka» // N2 2(102), 2021

places of ethnic groups, religious sites and structures
that reflect the religious affiliation of the main eth-
nic group, venues for national holidays and ceremo-
nies, ethnographic museums, scansens (museums of
national architecture and life), museum exhibitions
in local history and history museums, archeological
sites, burial places with tombstones traditionally dec-
orated for the ethnos — all this refers to the material
ethnographic tourism resources. No less interesting
and significant for this type of tourism are intangible
resources, which determine the affiliation of people to
a particular ethnic group: folklore, folk customs, tra-
ditions, holidays, festivals, fairs, ceremonies, rituals,
traditional crafts and trades, traditional medicine and
national cuisint [8].

Today there are various implementing ways of
ethnographic tourism: taking part in ethnographic
festivals, fairs, traditional holidays and festivities,
visiting museums of folk life (or scansens) and ethnic
settlements, acquaintance with culture of different
peoples at their place of residence, various excursions
in this area and ethnographic expeditions.

For many countries, ethnographic tourism has long
been commonplace, and plays a significant role in the
tourism industry, which, unfortunately, cannot be
said about Ukraine.

For example, in the Czech Republic, folklore eve-
nings with dinner from old Czech cuisine are often
organized in popular tourist destinations, combined
with tourist entertainment: instrumental music and
dances of XI-XIV centuries, privileged estates song
folklore (knightly romances), robbers’ fights. No less
interesting place, which is an important ethnographic
tourism resource in the Czech Republic is the “Gold-
en Street” in Prague — a historical and ethnographic
monument in the open air. It consists of several artisan
houses, which has survived since the end of the XVI
century and is located under the wall of Prague Castle
and well illustrates the life of the citizens from the
Middle Ages to modern times [9].

In Greece, tourists are invited to attend tradition-
al Greek evenings with music and dancing. They are
held exclusively in the open air in summer (in an open
tavern). The folklore program is represented by music,
dances and songs from different Greece regions. Music
is performed by professional musicians exclusively on
authentic Greek string, wind and percussion instru-
ments — bouzouki, lyre, drums. The musical program
of such an event, as a rule, includes: instrumental
warm-ups, vocal solo numbers (lyrical song, humorous
verses) and dance-choreographic department, during
which dances of different nature are performed both
separately by artists and artists together with the au-
dience. Joint dances gradually turn into a huge dance
action, in which the audience becomes full-fledged
performers.

The countries of Northern Europe are also unusual
in their originality. In these countries, ethnographic
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tours and excursions are closest to the conditions of
expeditions. And in addition to the unique material it’s
also provided the atmosphere inherent in these tours
or excursions. Tourists are accommodated in tradi-
tional houses, often sharing it with the owners. They
also eat together with the inhabitants of the authentic
village. And the transfer for such tours and excursions
is traditionally carried out on dog sleds or reindeer.

In Ecuador, ethnographic tourism is also quite pop-
ular. After all, due to its geographical location, this
led to isolation from the outside world and the creation
of the unique basis for the ethnographic tourism de-
velopment. Ethnographic tourism in this country is
represented by visiting locals with accommodation
in their families, hiking in the rainforest and getting
acquainted with the local population culture. Ethno-
graphic tours and excursions are organized by public
enterprises, which are created with the support of ab-
original organizations, local environmental funds and
anumber of travel companies that control hunting and
take part in creating protected natural areas in Indian
lands, where hunting and agriculture are prohibited.

There is a quite interesting country in terms of eth-
nographic tourism is Canada. In the center of Ottawa
is an ethnic village, open to visitors all year round.
Here everyone has the opportunity to choose one or
more occupations to get acquainted with the life of the
indigenous population, different types of dwellings,
ancient technologies and tools used for making canoes
and birch bark, making skins, making baskets. Every
year in the ethnographic village there is a premiere of
a new theatrical production based on a plot from an-
cient legends. In a national cafe in the village is offered
a menu of traditional aboriginal dishes [9].

The Ukrainian people have a rich historical and
cultural heritage, which generates a large number of
ethnographic resources. Nevertheless, ethnographic
tourism has not yet become widespread in Ukraine.

Currently, special attention is paid to scansens, or
museums of folk architecture and life, ethno-festivals
and fairs.

For example, the National Museum of Folk Archi-
tecture and Life of Ukraine (or the Pirogovo Museum,
as it is better known among the population) became
very popular. This open-air museum, which was opened
in 1969, presents architectural and landscape com-
plexes of all historical and ethnographic regions of
Ukraine: Polissya, Slobozhanshchina and Poltava,
Carpathians, Dnieper, Podillya and South. In addition,
the scansen holds many festivals, fairs and folk festi-
vals during the year, designed not only to preserve the
historical and cultural heritage, but also to promote it
among Ukrainian and foreign tourists [10].

Also there is another one open-air museum — the
Museum of Prykarpattya Folk Architecture and Life,
which is located on the territory of the National Re-
serve “Ancient Halych” and where annually held the
ethno-festival “Galician Gate”. The festival presents
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the traditions of four ethnographic regions of Prykar-
pattya: Hutsul shchyny, Boykivshchyny, Opillya i Po-
kuttya[11].

One of the most famous festivals in Ukraine is
the Sorochiy Fair, which has been gathering a large
number of people for more than a year. These festi-
vals, together with the International Folklore Festival
“Ethnovyr”, have international significance [12-13].

As for ethnographic tours, they are most common
in the western regions of Ukraine, Kyiv-city, Kyiv and
Poltava regions. Undoubtedly, such a narrow coverage
does not allow to fully revealing the full ethnographic
tourism potential in the country.

In addition, the country has a number of problems
that affect the ethnographic tourism development,
including:

1. Weak level of engineering infrastructure de-
velopment, including energy supply networks, water
supply, transport networks (which need more atten-
tion, because often interesting ethnographic tourism
attractive centers are located in places far from the
main highways);

2. Weak level of tourist infrastructure development
(lack of accommodation facilities for tourist class, rec-
reation centers, national centers, open-air museums,
ethnoparks, ethnic settlements, etc.);

3. Low level of local residents’ involvement in tour-
ist activities;

4. Low service quality in all sectors of the tourism
industry due to lack of professional staff, including
staff that specialize directly in ethnographic tourism;

5. There is no allocation of ethnographic tourism as
a separate tourism industry sector, which complicates
the economic effect calculation of the ethnographic
tours organization.

Discussion and conclusion. Thus, the cultural and
historical heritage of the country, the traditions of its

peoples — is a unique way to enrich tourism opportu-
nities. They mainly have a positive impact on tourism,
especially on its ethnographic forms. Ethnographic
tourism, in turn, focuses on the study of culture and
life of indigenous peoples in the area visited.

In addition, there must not forget that the suc-
cessful tourism development directly depends on the
desire of tourists to new. In today’s world, the share
of urbanization is constantly growing, which means
that rural life — close to traditional — will arouse in-
creasing interest among tourists.

Various festivals, national holidays and other
events can serve as a strong argument in the fierce
competition between countries in the tourism market.

Ethnographic tourism in Ukraine is still poorly de-
veloped. Rich ethnographic resources make this type of
tourism a very promising direction for development in
the tourism sector of the country. The most interesting
to visit during ethnographic tours are ethno-festivals,
ethnographic fairs and open-air museums (scansens)
with an interactive program.

For the ethnographic tourism development in
Ukraine, a number of tasks must be solved: develop-
ment of special laws and their legal mechanism for
ethnographic tourism industry the formation; theo-
retical foundations development of science, education
and practice in the field of this type of tourism; ad-
dressing issues of the local population social protection
through ethnographic tourism; training and retraining
of specialists in ethnographic tourism; comprehensive
assessment of ethnographic resources, maintaining
their cadastre and assessing their capacity; moni-
toring and prospects establishment of ethnographic
tourism; study of tactical plans, strategic programs
and measures in the field of ethnographic tourism of
other countries and the world community and their
implementation on our territory.
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AHoTauis. CTarTa npucBsiyeHa gocigkeHHIo CyTHOCTI 2pOLLOBMX MOTOKIB Ta ix 00/1iIKOBO-GHANITUYHOMY 3a0e3reyeHHo. Bu-
KOPMCTOBYIOUM NONepegHi npali, asTopamu CTATTi 3arpoONOHOBAHO CBOE OAYEHHS! LOGO BU3HAYEHHS! MOHSITTS «2POLLIOBI NOTO-
Ki», SIK CYKYMHOCTI yCiX BUGIB 2POLLIOBMX AKTUBIB, LLO 06C/TY20BYIOTb GisiIbHICTb MigNPUEMCTBA, TPAHCHOPMYIOTbCS Ta 3abe3re-
yytoTb be3nepepBHe 11020 PYHKLOHYBAHHS. Po3pobaeHo 0611ikoBo-aHaniTn4He 3abe3nedeHHs Lwogo GopmyBaHHs iHPopmadii B
CUCTeMi ynpasiHHS 2POLLIOBUMM MOTOKAMM, IKA MAE BigoKpemJ/ieHy 0ONliKOBY Ta aHA/ITMYHY CKIAagoBY. [JloBegeHO HeoOXigHICTb
npoBegeHHs YNpaBaiHCbKO20 AHAAI3y 2POLLOBMX MOTOKIB MignpueEMCTBA Ha 6A3i METOGUKM 3ACHOBAHOI HA 3GiliCHEHHI aHai-
TUYHMX NPOLiegyp peieBaHTHIN iHPopmauii Ta MpuIAHSATTS BIGMOBIgHMX YNPaBIHCbKMX pilleHb. Moganblui gocnigxeHHs 6ygyTb
CrpAMOBAHI Ha Po3pobKy METOgUYHO20 MigX0gy go Ypas/iHCbKO20 HANI3Y 2POLIOBUX MOTOKIB TA MOLWYKY K/IIOYOBMX MOKA3-
HUKIB OLiiHKM PiBHS1 eeKTMBHOCTi 2eHepyBAHHSI 2POLLIOBUX PecypCiB.

KniouoBi cnosa: 2potiosuii noTik, 061k, aHani3, epeKTUBHICTb, iHPOpMATHBHICTb, 06/1iKOBO-aHANITUYHE 3abe3neyeHHs.

AHHOTaums. CTATbsl MOCBSALLEHA MCCIEGOBAHMIO CYLHOCTU eHEeXXHbIX MOTOKOB M X y4eTHO-aHAIMTUYECKO20 0becredeHusl.
Vicnonb3ys npegbigyLume paboTbl, aBTOPAMM CTATbM MPEGIIOKEHO CBOE BUJEHNE OTHOCUTE/IbHO OnpegesieHust MOHATUS «geHexHbIe
MOTOKM», KOK COBOKYIMHOCTU BCeX BUGOB geHeXHbIX aKTMBOB, 0BTy XMBAIOLLMX gesiTe/IbHOCTb NpegrpusTyis, TPAHCPOPMUPYIOLLMXCSA
1 obecnedynBatoLLmx HerpepbiBHoe e20 PYHKLMOHMPOBAHMe. Pa3paboTaHo yueTHO-GHAIMTIYeckoe obecrieyeHmne $opMupoBa-
HUS| UHPOPMALMM B CUCTeME yNPABEHNS JeHeXHbIMM MOTOKAaMM, KOTopoe umeeT 060Cob/1eHHYI0 YHETHYIO M AHAIMTUYECKYIO
coctas/stoLLyio. [lokazaHa HeobxogMMoCTb NPoBegeHus yrpaBaeH4ecko20 aHaM3a geHexHbIX MOTOKOB NpegnpusTus Ha
6ase MeToguKM, OCHOBAHHOI HA OCYLLECTBIEHM HAIMTMYECKMX MPOLiegyp peneBaHTHOM MHPopMALMM 1 NPUHATUM COOTBET-
CTBYIOLUMX YNPaBAeHYeCK1X peLleHnii. [lanbHeriLne ccaegoBaHus npegoxeHo HanpaBuTb Ha paspaboTky MeTogryecko20
10gxoga K yrnpas/ieH4yeckoMy aHann3y geHexHbIX MOTOKOB M MOUCKY K/I04eBbIX MoKa3aTeneli OLeHKU YPOBHS 3PPeKTUBHOCTH
2eHepUPOBAHNS JeHEeXHbIX PeCypCoB.

KnioueBble c10Ba: geHexHblii MOTOK, y4eT, aHanm3, 3PPekTMBHOCTb, MHHOPMATUBHOCTb, YHeTHO-aHANUTIUYECKoe obecriedeHie.

Summary. The article is devoted to the study of the essence of cash flows and their accounting and analytical support. The
urgency of solving issues of information support for cash flow management is substantiated, taking into account the current
conditions of economic development and factors influencing the movement of cash resources. Using previous work, the authors
of the article proposed their vision for the definition of «cash flows» as a set of all types of cash assets that serve the enterprise,
are transformed and ensure its continuous operation. Classification is improved taking into account modern business conditions
on the basis of non-cash. Accounting and analytical support for the formation of information in the cash flow management
system is developed, which has a separate accounting and analytical component. The necessity of carrying out the adminis-
trative analysis of cash flows of the enterprise on the basis of a technique based on implementation of analytical procedures
of the relevant information and acceptance of the corresponding administrative decisions is proved. According to the authors,
accounting and analytical support of cash flows is a system that is based on financial and management accounting data as an
informative basis for their analysis, is part of the overall process of managing the activities of the enterprise. The proposed sys-
tem of accounting and analytical support is focused on solving problems of cash flow management and control, which are the
subject of interest of opportunistic managers. When developing forms of management reporting and methods of analysis, the
tasks to be solved should take into account the interests of the owners. Further research is proposed to develop a methodologi-
cal approach to management analysis of cash flows and search for key indicators to assess the level of efficiency of generating
cash resources of the enterprise to avoid agency conflicts.

Key words: cash flow, accounting, analysis, efficiency, informativeness, accounting and analytical support.

Hoc'ranomca npobaemu. E¢QexkTrBHEe BUKOPUCTAHHS
TPOIIIOBUX PECYPCiB B CUCTEMI YIIPaBIiHHA MiATIPU-
€MCTBOM crpuse 3abe3neueHHI0 (hiHaHCOBOI piBHOBATH,
S3HIKEHHIO TOTPe0H y 3aTy4YeHOMY KalriTasi, miarpumiti
ILJIATOCIPOMOXKHOCTI Ha MOTPiOHOMY piBHI Ta B3araui
00CJIYTOBYE BCIO AisIIbHICTE OYABb AKOT0 CY0’€KTY I'OCIIO-
naproBanHda. [locTifiHO ¥ CBOIX JOCTiIKEeHHA HAYKOBII1
POSTIAAAIOTH Ta IIOPiBHIOIOTH IOHATT: «TPOIIIOBI KOIII-
TH», «TPOIIOBUI ITOTiK», «I'POIIIi», «'POIIIOBi pecypcu»,
«T'POIIOBi aKTUBM » , [0 CBiTUNTH IIPO HAraTOACIIEKTHICTH
IaHol eKOHOMIUHOI KaTeropii.

T'portri B cucremi 6yxraaTepcbKoro 00JIiKy BUCTyIA-
IOTh AK YHiBepCcaJbHUI BUMipHUK aKTUBiB, TaCUBiB,
TOCIIOIapChKUX OIepaIliii ToImo. 3 MoTJIALY Ha YIpaB-
JiHHS, TPOIIi ABIAIOTHCSI CIIOCOOOM CTUMYJIIOBAHHA,
MoOTHUBAIil TpaiBHEUKIB mignpuemcrBa. Tomy, BoHUI
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TOCTifTHO TOTPEOYIOTh BUBUEHHSA 3 METOI0 iX e()eKTUB-
HOTO BUKOPUCTAHHS IJIA PO3BUTKY KoMmaHiit. Oco611BO
moTpeda B TPOIITOBUX KOIITaX BUHUKAE Ta 3aTOCTPIOETH-
cd caMe B IIepioJi eKOHOMIYHO1 Kpu3u, AKa € HACJIiTKOM
naugeMii. Bei pimmensa Ha DiATIPHEMCTBI IpUMaOTh-
c4 Ha 6asi mpoaHasizoBaHoi (hiHancoBoi iHdopmarii,
sAKa CTBOPIOETHCSA B cCUCTeMi 06JIiKOBO-aHAJiTHUHOTO
3a0e3TmeyeHH.

AmHai3 ocTaHHIX TOCTiIKeHb i my0ikaliii moKasas,
110 Ha ChOTOAHI iCHYIOTH 0araTo MmorJaAaaiB yUeHnX Ha
CYTHICTBH KaTeropii «rpomroBuil IOTiK», a TAKOXK IIPU-
CBAYEHUX MPoOIeMaM yIIpaBIiHHA, aHATIi3y Ta 00JIiKy
rpormroBux KoriTiB. I. O. BiaHK mocTaTHBO rTOOKO
Ta AeTaJbHO MOCJiMKyBaB MUTAHHS IOJ0 T'POIITOBUX
TOTOKiB, 30KpeMa, BUSHAYEHHA IIOHATTA «T'POIMIOBi
TOTOKU», X BUIM, KJIacupiKaIiio, MexaHisMu yIrpas-
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ginaa Tompo [1]. JI. O. Jliromernko [11], I'. B. CutHux
[11], T.T. KipefinieB [17], A. M. ITogneproriu [15],
§1.1. HeBmepsxunbKuii [15] BuBUa M rpoIrioBi MOTOKiIB
B cucTeMi (DiHaHCOBOTO MEHEIKMEHTY .

Heaxi aBTopu BUPIMIyIOTH TUTAHHS O0IIKY, aHAJIIZY
¥ ayIuTy IPOIIOBUX MOTOKiB HA KOHKPETHi c(hepu eKo-
HOMiku, Tak B. B. fcumena [20] posrasanasa mBeiiny
IPOMUCIOBiCTD, y ¢cBoto uepry, C. M. Cemenona [16]
BHUBYaJa O0JIiKOBO-aHAJMITUYHI acIeKTH Ha IPUKJIaLi
IigAIPUEMCTB BOAHOTO TPAHCIOPTY Ta BiJOKpeMuIa
eMePKEeHTHY BJIACTUBICTDb IporroBux moTokis. I. Xo-
Bpak, T. Kozapuyk [21] focaiguiam BOJIUB eTUKY ay-
IUTOPAa HA Pe3yJIbTAaTH IPOBEJeHHA IePEeBipKU 00TiKY
TPOIIOBUX MMOTOKiB, 30KpeMa, CUCTEMAaTU3yBaJIN iHTEpE-
CU OCHOBHUX KOPHCTYBauiB ayAUTOPCHKOI iH(popMmaIrii
Ta PO3pOoOMIIN MeXaHi3M eTUUYHOTO IIPOBEIEHHSA ayJUTY
TPOIIIOBUX IOTOKIB IiIpreMcTBa.

HayxkoBni y chepi ¢pirancis, B.I. I'myxosa,
0. C. IIBens [4] mocaimKyIOTh YIIPABIiHHS TPOIIIOBU-
MU IIOTOKaMU B CUCTeMi KagHauelicTBa, yBara aBTopiB
30cepeyKeHa Ha BUHUKHEHHI TUMYAaCOBUX KACOBUX
PO3pUBiB Ta BupileHHi mpobyeM 3 iX YyHUKHEHHA.
I'. M. Opebit [5] y cBOIX mpanAx posridanae maIaHyBaHHA
Ta KOHTPOJb I'POIIIOBUX IIOTOKIB.

0. M. €3epcbka [ 7] y cBOIX mpaIAX IPOIIOBUH MOTIK
OpeaCcTaBJAE AK IPUYNHY KOHQIIIKTY MisK BJIacHU-

KaMU i ToII-MeHeKepaMu, AKi IpamiooTh V BJaCHUX
iHTEpecax.

I'pomroBumit mOTiK B HallioHAJNBHINA Ta iHO3eMHINT
BaJIIOTi XxapaKTepusye e(peKTUBHICTD iHBECTUIIi Ta
MOBEPTAETHCA K iHBECTOPY Y BUTJIAAL I'POIIIOBOTO A0~
xoxy [10], B cucremi imHOBAIifiHOI AiAIBLHOCTI TrporITi
BiZirparoTh 3HAUHY POJIb, X0Ua BKJIAeHHA ITOB’ A3aH1
3 eKOHOMiUuHUMY pusuramu [2].

OnHak, BUpiIIeHHA TUTAaHb e()eKTUBHOTO BUKOPHU-
CTaHHA I'POIOBUX MOTOKIB OyAb-AKe MiAIPUEMCTBO
Yy KOMIIaHiA MaoTh 3abe3meunTy iHGopMaIiiHoo
6a3010, 1110 POPMYETHCA B OCHOBHOMY B cHCTEMi (i-
HAHCOBOT'O Ta YIPaBJIiHCHKOTO 00JIiKY, Ta Bix ii axocTi
3aJIeKUTh Pe3yJIbTaTUBHICTh NPUNHATUX PillleHb.
TaxuM YynHOM, BUHUKAE TOTPeda y Po3po0Ili HaibiabIm
paiioHasbHOTO 00JIiKOBO-aHATITUYHOTO 3a0e3mMeueHH A
AK e(DEKTUBHOTO iIHCTPYMEHTY [IJIA BJACHUKIB, MeHe-
IKepiB, OyXraJTepiB Ta iHIIIUX KOPUCTYBAUiB y Cy-
YacHUX PUHKOBUX YMOBaX I'OCIIOlapIOBaHHAA, IO A€
MOXKJIVBICTh YHUKHYTHY (DiHAHCOBUX PUBUKIB y cucTeMi
yIpaBIiHHA.

Tomy MeToro cTatTTi 6y10 00pAHO AOCTIAMKEHHS CYT-
HOCTi Ta KJacudikaril rponroBux IOTOKIB Ha migIpu-
€MCTBaX Ta PO3p0oOKa 00JIiKOBO-aHATIITUYHOTO 3a6e3-
TIeUeHH YIIPaBIiHHA HUMHU, AKa 0 Jaja MOKJIUBICTH
peaJIidoByBaTM CTPATETiI0 PO3BUTKY.

Tabauus 1

TaymMadeHHS MOHATTSA «TPOLIOBUI MOTIK»

Ne XapaKkTepucTHKA MOHATTS

AgTOopu

0IapChKOI0 AiAJIbHICTIO IIiAITPUEMCTBA

1 CYKYIHICTH PO3IOAiJIEHNX Y Yaci HaIXO»KeHb i BUILJIAT KOIIITiB, TeHEePOBAHUX I'OC-

Baank [LA.[1]

OB’ A3aHUX i3 rOCIIOAAPCHKOI0 AiATBHICTIO

2 HaAJUIIOK, AKUIN YTBOPIOETHCA HA IMiAIPUEMCTBI B pe3yabTaTi BCcix omepaitii,

Komacc B. [9]

TPOIIIOBUX PECYPCiB 3a BUBHAUEHMI IIepios

3 TIPOIleC IEPETBOPEHHA PECYPCiB MiATIPUEMCTBA ¥ KOIITH, HAIXOIKEHHA I BUTPaYaHHA

Xin JlaydanTe [18]

4 HaIXOKEHHA Ta BUOYTTS I'POIIIOBUX KOIITIB Ta iX eKBiBaJIeHTiB

M(C)BO Ne 7 «3BiT mpo pyx
T'POIIIOBUX KOIITiB» [12]

5 HAIXOMKeHHd i BUOYTTA rpolreif Ta iXHiX eKBiBaJIeHTiB

HII(C)BO Ne 1[13]

6 eJIEMEHT aHaJi3y JOXOMiB Ta BUTPAT IiAIPUEMCTBA, AKUI Ma€ BUKOPUCTOBYBATUC AK Bukona E. B. [2]
iHguKaTOp JiKBigHOCTI T €()eKTUBHOCTI HOT0 iHBeCTHUIiitHOT, (hiHAHCOBOI NiAIBHOCTI

7 cucTeMa PO3IMOMiJIEeHNX B Yaci HaIXO KeHb Ta BUAATKIB I'DOIIOBUX KOIITiB, IO Jlironenko JI. O.,
TEeHEePYIThCA HOT0 IOCIIOapChKOI0 AiAJBHICTIO i CYIIPOBOIKYIOTH PYX BapTOCTi, Curnuxk I'. B. [11]
BUCTYIIAI0YX 30BHIIITHBOI0 03HAKOI0 (QYHKI[IOHYBaHHA IIiJIIPUEMCTBA

8 PyX IpOIIOBKUX KOIITIB, I[0 Mae 0e3mepepBHUI xapakTep. ['poImoBi KomiTu i rporrosi Bau Xopu [I)x. K. [3]
IOTOKHU — TI'OTiBKa abo pobounii 000pOTHUIT KalriTaa

9 CYKYIHICTh PO3TIOMiI€eHNX Y Yaci HaIXOI’KeHb 1 BUAATKIB I'POIIOBUX KOIIITiB Ta 1X B.B. fcurmena [20]
€KBiBaJIeHTiB, FTeHEPOBAHUX MO0 TOCIOLAPCHKOIO JiAIbHICTIO, PYyX AKUX IIOB’ A3aHUI
i3 (hakTOpPOM HACY, IPOCTOPY, CTPYKTYPHU, PUSUKY 1 JiKBigZHOCTI

10 |pyx rpoIOBUX aKTUBiB MiAIIPUEMCTBA, 1[0 OOCIYTOBYE, BUSHAUAE Ta Bimobpaskae C.M.Cewmenosa,
oro miANmpPUEMHUIIBKY TiAJbHICTD 0. M. IInupxko [16]

11 |wmipa mikBigHOCTI KOMIAaHII, 1110 CKJIaAAETHCA 3 YMCTOTO HOXOAY i 6e3roTiBKOBUX E. Hik6axT,
BUTpAT, TAKUX, AK aMOPTHU3AaIiiHi BigpaxyBaHHA A. T'ponesri [14]

12 |cykymHicTh mOB’sI3aHUX ¥ Yaci i IpocTopi 3MiH 3aJIUINKIB I'POIITOBUX KOIIITiB }0.0. €pemiko [6]

13 |cyKymHiCTH PO3MOAiIEHUX Yy Yaci HaAXOAKeHb Ta BUTPAUYaHHs I'POIITOBUX KOIITIB, A.O. Konena [10]

110 TeHePYIOThCA I'OCIIONapChKOI0 IisiIbHICTIO opraHisarii
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Tabnruysa 2
Kaacudikaiia rpoumoBux moTOKiB mianpueMcTea
Ne OsHaka Buau rpouroBux moTokis
1 |macmTab o6cayropyBaHHA (DiHAHCOBO-TOCIIO- | 'POIIIOBUH HOTIK HiAIPHIEMCTBA;
IapChbKUX IIPOIIeciB TPOIIOBUH IIOTiK CTPYKTYPHOTO IiIp0o3ainy;

TPOIIOBUH MTOTiK OKPEMOI I'OCIIOTapChKOI omeparii

2 B 3aJIE’KHOCTI BiJl BUAiB AiAJBHOCTI MiATIPUEMCTBA | CYKYIIHUM I'POIIIOBUI ITOTiK;
TPOLIOBUIL MOTiK MOTOUHOI (omepartiiinoi) aidmpHOCTI;
TPOIIIOBUI HOTiK iHBECTUIiTHOI AiAJIBbHOCTI;
TPOIIOBUH MOTIiK (DiHAHCOBOI AisIBHOCTI

3 | 3a HAIPAMOM PyXy BXiZHUH I'POIIOBUHA NOTIK (IPUILIUB);
BUX1THUI TPONIOBUI TOTIK (BigIINB)

4 3a BUJaMU BAJIIOT TPOIIIOBUY MOTIiK B HAI[IOHAJIBHI BAJIIOTi;
TPOIIIOBUM ITOTIK B iHO3eMHIiH BaIIOTL

5 3a obcsaroM BaJIOBUI TPOIITOBUIL IOTIK;
YUCTHUU I'POIIOBUH MOTiK

6 | cdepa obiry 30BHIIITHIN I'POIITOBUI TIOTIK;
BHYTPIITHi# IPOITOBUY OTIK

7 |saTpuBasicTio KOPOTKOCTPOKOBUH I'POIITOBUI MOTIK;
IOBTOCTPOKOBUM I'POIITOBUH MOTiK

8 | mocrarHicTb 06cATy nedinuTHUN IPOIIOBUH IOTIK;
ONTUMAJLHUN I'POIIOBUIL IOTIK;
HaIUIITKOBUH I'POIIIOBUH MIOTIiK

9 OIliHKAa B yaci TOTOYHUN I'POIIIOBU MOTiK;
MaiOyTHi# IpOMIOBU TOTiK

10 |GesmepepBHiCTH QOPMYBaHHS peryisapHuii rpoIIOBUM IIOTIK;
IVCKDPETHUN I'POITOBUM ITOTIiK

11 |sa mepexmbauyBaHicTIO 3aIJIaHOBAHUI I'POIIIOBUM IIOTIK;
He3alJIaHOBAHUY I'DOIITOBUMN MTOTiK

12 |3acTymeHeM KOHTPOJIO KOHTPOJILOBAHU I'POIIIOBUI IOTiK;
HEKOHTPOJILOBAHUH I'DOIIOBUH ITOTiK

13 |3acTymeHeMm BILJIUBY KepPOBaHUM I'DOIIOBUM ITOTIK;
HeKepOoBaHUI I'POIIOBUH ITOTIK

14 |opranisamiiiHo-nmpaBoBa (popMa miAIPUEMCTBA | KOHCOJiJOBAaHUU I'POIIIOBUI IOTIiK — (30BHIIIHIN, BHYTPilIHi T
(TpaHChepHUiL));
TpagUIinHUN (3BUYAWHTIT) I'POIIOBUM IIOTiK

15 |3a piBHeM yIpaBJIiHCHKOTO BIJINBY Ha IIPOIEC | aKTUBHUH I'POIIOBUI MIOTIK;

reHepyBaHHA TACUBHUU I'POIIOBUH IOTIiK

16 |dopwma 3gificHeHHA 6e3roTiBKOBUI I'POIIIOBUI TTOTIK;
TOTiBKOBUII I'DOIIOBUH OTiK

17 |3a 03HaKOIO 6€3TOTiBKOBOCTL 6e3roTiBKOBi 3BUUaliHi I'POIIIOBI TIOTOKM;
0e3roTiBKOBi eJIEKTPOHHI I'DOIIOBI IOTOKK

Hocepeno: ckaameHo i JOMOBHEHO aBTOpamMu Ha migcrasi gxxepes [1; 115 15; 19]

3aBmaHHA, 10 HEOOX1HO BUPIIMIIUTH AJIA JOCATHEH-

Hs IIOCTaBJIEHOI METH:

— JOCJIIINTHU Ta YTOYHUTU IIOHATTSA I'POIIIOBOTO IIOTOKY;

— BaIpOIIOHYBATHU HOBY KJacu(pikaiiiiHy O3HaKY;

— OOT'pyHTYBaTu HeOOXiAHiCTh opramisarlii ympaBirin-

CBKOT'0 aHaJi3y I'DOIIIOBUX IMMOTOKIB.

BimOyBaeThbCsa Uepe3 OOMiH Ta pyX I'DOIIOBUX KOIITIB,
AKUI CTBOPIOE 3aTaJIbHUH I'POIIOBUY OTiK. Po3yminua
CYTHOCTi Ta XapaKTepHi 03HaKU I'POIIOBOTO IIOTOKY
IaI0Th MOYKJIUBICTH O617bIIT e(heKTUBHO iX BUKOPUCTOBY-
BaTU y IIpolleci yIpaBiIiHHA AiAIbHICTIO IigIpUeEMCTBA
(Traba. 1).

Bukaaa ocHOBHOTO MaTepiaay mocaimsxeHHs. I'po-
IITOBU TIOTiK € OMHUM 3 6araTbox 00’€KTiB yIIpaBIiHHA,
AKWI BUBUBAE HAWOINBITY 3aIliKaBJIeHICTh BJIaCHU-
KiB Ta MeHemKepiB. ¥Yci Imporiecu, m10 34iHCHIOITHCA
Ha MiATpUEMCTBi Ta #1010 QYHKI[IOHAIBLHUHI 3B’ A30K
3 OTOUYIOUNM €EKOHOMIYHUM CEPEeIOBUINEM Y BUTIAIL
KOHTPAreHTiB, AepP:KaBU, CIIOMKUBAYiB IPOAYKILil TOIITO
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Taxosx B CCTEeMU YIIPABJIiHHSA BiTOKPEMIIIOIOTH TaKe
MOHATTS AK «TPOIOBi akTuBm», Tak C.M Cemenosa [16]
TPOMIOHYE POITJIALATH 1X AK I'POIIIOBI KOIIITU Y BUTJIAIL
TOTOBUX 3aCc00iB IJIATEKY Ta eKBiBAJIE€HTiB I'PDOIITOBUX
korrris. 10. B. #Kmypxko [8] posrasmae rpoinosi KomTu
SAK HaWJTiKBiAHiN aKTUB migOnpreMcTBa, 1110 TOTPedye
TOCTiHOTO KOHTPOJIIO Ta YIPaBJIiHHA.
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(HpHﬁHmTﬂ YIPaBIiHCHKUX PIllIEHb 3 BAKOPUCTAHHS I'POILIOBUX l'IOTOI(iB>

Puc. 1. O6sikoBo-aHaiTHUHE 3a0€3MIeYeHHA YIIPABIIHHA I'POIIOBUMHU IOTOKAMH

TaxuM YMHOM, 2POWLOBULL NOMIK Ye CYKYNHICMb
ycix eudie epouwlosux aKkmueis, w0 06cayz08yomos
dianvHicmb nidnpuemcmea, MoIHYmvb mpaHc@Hopmy-
samucsa ma 3abe3neuyromy 6e3nepepene il0zo PYHK-
UYLOHYBAHHA.

Age, aHajis gociimixeHb MOKAas3aB, IO B 00JIiKY I10-
HATTA I'POIIOBUH ITOTiK HE BUKOPUCTOBYETHCA, Y IIOPiB-
HAHHI i3 3axXigHOI0 06/IiKOBOIO MPAaKTUKOM0. [loHATTA
«cash-flow» mociBHO ITepeBOAUTHCS AK IOTiK FOTIBKH,
X0Ya TOTiBKOBi pO3PaxyHKHM y 3apyOisKHUX KpaiHax
Iy:Ke oomeskeHi. SIK 6aUMO, TOHATTS I'POIITOBUM MOTIK
POBTIIANAETHCA 3 PIBHUX TOUOK 30Dy, MOTO POITJIA-
IaoTh 3 00Ky mMoTpebd aHaaisy, opraHisarii oKy i
cKrJazaHHA (hiHaHCOBOI 3BiTHOCTI Ta (piHAHCIB, AIA
IPUNRHATTA YIPaBIIHCHKUX PillleHb M0N0 JOCATHEH-
HS CTpaTerivHUX Iijeil a60 BKJIAJaHHA iHBECTUILIH.
TI'pormtoBuii moTiK posrasagaeTsea y Mesxax (hiHaHCOBOI
CKJIAJTOBOI KOPIIOPATUBHOTO YIIPABJIIHHA HiATIPUEM-
crBamu [21].

VY3aranbHeHO MOYKHA KOHCTATYBATHU II10, I'POIIIOBUH
IOTiK 1Ie:

— mo-TiepIme, eJieMeHT (hiHAaHCOBUX aKTUBIB (pecypcis);

— IO-JpyTe, eJIeMEeHT aHaJIi3y i JIPUEMCTBA, AKUN Ma€e
BUKOPHMCTOBYBAaTHCA AK iIHAWKATOP JIiKBiTHOCTI, TJ1a-
TOCITPOMOXKHOCTI Ta e(DEKTUBHOCTI H1OT0 AiAJTbHOCTI;

— IIO-TPEeTe, CYKYIIHICTh BUILIAT i HAAXOAKEHD I'DOIIIO-
BUX KOIIITiB Ta 1X eKBiBaJIEHTIB.

Bnnus cyuacHuX (haKTOpiB Ta 3MiHA yMOB I'OCIIOLA-
PIOBaHHA, IO CIPUAJIO IOAB HOHATTA «EJIEKTPOHHUX
rpoieii» i CIOHYKAaEe A0 MOCTiNHOTO YAOCKOHAJIEHHA
KJacu@ikallii rpoIroBux moTokiB (Tabi. 2).

Ilo-tiepire, e1eKTPOHHI I'POIITi BiJHOCATHCA [0 iH-
MINX T'POIIOBUX KOIITiB, AKi MOXXHA PO3IOAIINTHA HA
3BUUaliHi 0€3TOTiBKOBIi I'PDOIIOBi TOTOKY Ta HA eJIeK-
TPOHHI rpomroBi noToku. BoHM ABIAI0TE CO0010 6€3T0-
TiBKOBIi I'DOIIIOBI TOTOKY IIOAiNeH] Ha:

a) 3BUUaliHi 6e3rOoTiBKOBIi I'POIIIOBi ITOTOKM, IO T'PO-
MIOBi KOINTU HAa MOTOYHUX Ta IHIMWX PaXyHKAaX;

0) eJIeKTPOHHI I'pOIIOBi MOTOKY (AKi mpeacTaBiid-
IOTH cO00I0 eJIEKTPOHHMI eKBiBAJIEHT peaJbHUX T'PO-
1eii) BKJIIYAIOTH B ce0e eJIeKTPOHHI I'POIITOBi TOTOKHU
B ILUIATiKHUX CUCTEMAX, 3aCHOBAHNX HAa BUKOPUCTAHHI
IIJIACTUKOBUX KapTOK Ta eJIEKTPOHHI I'POIIIOBI TOTOKU
B ILJIATIKHUX cucTeMax ceTi [uTepHeT.
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Knacudikalia rpomoBux mMOTOKiB Ma€ MOCTiHHO
YIOCKOHAJIIOBATHCH BPAXOBYIOUi 0COOJIMBOCTI €KOHO-
MiuHUX 3MiH y 6i3Hec-cepeqoBuUIlli Ta 060B’ A3K0BO BU-
KOPUCTOBYBATHCH B YIIPABJIiHHI IiATIPHEMCTBOM.

s po3pobKu 00/1iKOBO-aHAIITHUHOTO 3a6e3IeueH-
HS YIPaBJIiHHSA I'POIIOBUMHU IToTOKaMu (puc. 1) Heob-
XiTHO OKPECJUTHN OCHOBHI BUMOTH 0 HHOTO, a caMe,
BOHO Mae€:

1) BupimuTu; norpedy y AKicHi# 00sik0BiT iHGopMarii,
1170 MOJKHA peasli3yBaTu 3a JJOIIOMOTOI0 PaIlioHAJIbHO
OpraHi30BaHOTO yIPaBJIiHCHKOI'O Ta (DiHAHCOBOTO
00JIiKY;

2) migBMIIUTH KOHTPOJIb HAaJ BiILHUM I'DOIIIOBUM II0-
TOKOM 3a JOIIOMOT00 OIIePAaTUBHOTO YIIPaBIiHHA;

3) TOKpAIUTHU Pe3yIbTaTy IPUNHATUX YIPABIiHCHKUX
pimeHs Ha 6a3i yIpaBIiHCBKOT'O aHAJIIBY.
Harousotryemo, 1110 001iKoBo-aHaIiTUYHE 3a0e31e-

YeHHS I'POIITOBUX IIOTOKIB Iie cucTeMa, AKa 3acCHOBaHAa

Ha JaHmX (piHaHCOBOTO Ta YIPaBIiHCHKOTO OOJIKY AK

inpopmaTuBHOI 6a3u iX aHATI3Y, € CKJIALOBOIO 3aTallb-

HOT'O IIPOIIeCY YIIPABJIiIHHA AiAJIbHICTIO IIi ITPUEMCTBA.
XapakTepucTuka 3anponoHOBaHe 00JIiKOBO-

aHaJIiTHYHe 3a0e3meUeHHs 3 MEeTOI0 (POPMYBAHHS iH-

¢opmariii B cucTeMi yrpaBiiHHA I'POIIIOBUMY TOTOKAMM

Mae BijokpeMmJeHy o0JIiKOBY CKJIaJOBY Ta aHAJIITUUHY.
Obanirosa cknadosa € TiATOTOBKOIO Ta Bigbopom

moTpibHOI AkicHOI indopmalii mpo rpormoBi pecypcu

3 MeTOoIO ii momabIoro anaaisy. BaiKInBoio yMOBOIO

eeKTUBHOI peasisdariii 06/1iKoBo-aHATITUYHOTO 3a0e3-

TeYeHHA ABIAETHCA (DOPMYBaAHHA CBOEYACHOI ITPaBAUBOL

Ta HeyIepemKeHol 06rikoBoi indopmarrii, Ha 6a3i AKoi

CTIOUATKY BiI0yBa€eThCA MiATOTOBKA JaHUX (hiHAHCOBOTO

Ta yIpaBJIiHCHKOTO 00JIiKY, 10 OXOILIIOE K BHYTPIIITHIO

3aKpUTY iH(OpMAIilo TaK ¥ 30BHINIHIO BIAKPUTY AJIA
BCiX 3aIliKaBJIeHUX KOPUCTYBaUiB.

AnaaimuyHna ckadosa IpeCcTaBiIsae cOO0I0 aIro-
PUTM IPOILeAyp aHaIi3y Ta OI[iHKU, 1110 BKJIIOUAE IIPO-
BeJleHHA YIIPaBJIiHCHKOTO aHAJi3y I'POIIIOBUX IIOTOKIiB
MiATIPUEMCTBA, aje IoTpedye CIIouaTKy PO3poOKu H1oTo
MEeTOIUKMH, IT10 Oy/ie OCHOBaHA Ha MiATOTOBJIEHiH iH(op-
Maitrii, maui 6yayTs 3mificHeHi aHaAiTUYHI TpoIenypu
Ha OCHOBI AKUX IPUUMAaIOTHCA YIIPABIIHCHKI pillteHHA.
Takra cucTema 00JIiKOBO-aHAJIITUYHOTO 3a0€3IIeUeH-
Hs OpieHTOBaHAa HA BUPIIIeHH NPo6JieM yIpaBIiHHA
Ta KOHTPOJIIO 32 TPOIIOBUMY IIOTOKaMM, 0COOJIUBO 3a
BLJILHUM I'DOIIIOBUM IIOTOKOM AKil € IpeaMeTOM 3alli-
KaBJIEHOCTI OMMOPTYHICTUYHO HAJIAIIITOBAHUX MEHE K e-
piB. OCHOBHUM 3aBIaHHAM YIPABJIiHCHKOTO aHAJIIZY
TPOIIOBUX ITOTOKiB Mae OyTHU OIliHKA CIIPOMOYKHOCTI
miATIpueMcTBa M'eHEPYBATH I'POIIIOBI TIOTOKY Bifl pi3HUX
BUOIB OiAJIBHOCTI.

BucHOBKY Ta IEePCIIEKTUBY MOJAJBIINX JOCTiAKeHb.
TakuM 4YMHOM, YIPABIiHHA I'POIIOBUMY IIOTOKAMU IIifT-
OIPUEMCTB i KOMIaHil, HA IYMKY aBTOPiB, MOKHA BBa-
JKaTy HaMOiJIbIN BAXKJIUBUM Y iX QyHKITiOHYBaHHi. g
TOTO 1100 peaTisyBaTH BCi cTpaTeriuHi Ta TAKTUYHI ITiTi
cy6’eKTaM rocmoapioBaHH MOTPiOHAa iH(GopMAaIid AK
dopmMyeTheA B cuCTEMi 00J1iKOBO-aHATITUUHOTO 3a0€3-
TIeYeHHd, T00YI0BAHOTO Ha YIIPaBJIiHCHKiN iH(opmarrii
Ta aHAJITUIIL.

ITomanbImi gocaig:KeHHA HEOOXiZHO CIIPAMYBATH
Ha PO3POOKY METOAUYHOTO TiAXOY O YIIPABIiHCHKO-
T'0 aHAJi3y I'POUIOBUX IIOTOKIB Ta IOMIYKY KJIIOUOBUX
TIOKA3HUKIB OI[iHKY PiBHA e(DeKTUBHOCTL reHepyBaHHA
TPOIIIOBUX PECYPCiB mignpueMcTBa AJI YHUKHEHHSA
areHTChbKUX KOH(JIIKTiB.
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Imyx Apocaasa Bomogumupisua
Kandudam eKoHOMIYHUX HAYK, OOUeHMm,
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MIAXOAU 0O BUBYEHHSA KPEATUBHOT EKOHOMIKM
Moaxoabl K U3YYEHUIO KPEATUBHO IKOHOMUKMU
APPROACHES TO STUDYING CREATIVE ECONOMY

AHoTauis. [locnigxeHHs KpeaTUBHOI eKOHOMiKM HeMOX/IMBe 0e3 [PYHTOBHO20 AHAAI3Y Yxe HasIBHUX MigXogiB go ii BUB4YEH-
Hel. Y CTATTi HA OCHOBI AHANI3Y NIgX0QiB §O BMBYEHHSI KpeATUBHOI eKOHOMIKM Yepe3 npu3mMy HammonyasapHilumx Te3 1a igen
MpOBIgHUX HAYKOBLIB Y Li¥i cpepi — Pysiccenaapea k., Cyyiy M.-K., XoykiHca k., ®aopugm P. Ta iH. — 6ya10 35COBAHO, L0
KpeaTuBHA eKOHOMIKA — Lie HOBMI BUG eKOHOMIKM, gPOM SIKOI € Ky/IbTypd, L0 MICTUTb BUOKPeMIeHi Ta 3a20/1bHOMPUIHATI
Ha CbO20GHI 20/10BHi KOMMOHEHTH, SIKi pa3oM 3 TUM, € ii PyHGaAMEeHTaNbHUMM YaCTMHAMM, — Lie TaAaHT, TBOPYICTb Ta Tojle-
PAHTHICTb. OgHOYACHO Li KOMMOHEHTU € HEBIG'EMHUMU sl KOXXHOI 3 IHGYCTpIli, SIKi € CKAAgOBUMM KpeaTUBHOI eKOHOMIKH, a
came: KyabTypHi 00'€KTH, TPAGULIVHI BUGK Ky/IbTYPHO20 CAMOBUPAXKEHHS, BUKOHABCbKI BUgU MUCTELTBA, Megid, aygioBi3ya/ib-
HQ TBOPYICTb, XyJOXHS TBOPYICTb, BAGABHMYA GiS/IbHICTb, gU3AKIH, XygOXKHbO-MPegMeTHe MUCTeLTBO Ta iHXeHepHa NPAaKT1Ka y
cepi iHgycTpianbHO20 BUPOBHMLITBA, TBOPYI NOC/TY2M.

Take NMOEGHAHHSA MATEPIAbHOR0 | GyXOBHO20 B KOXHIV i3 3A3HAYeHNX IHGYCTPIi YCKAAGHIOE MPOLEC iX BUBYEHHS Td aHA-
Ni3y gas goCaigHMKA. BpaxoBytoun Te, WO HAPA3i KOXHA i3 UMX IHGYCTPiNi pO3BUBAETLCA B YMOBAX MEpPeTUHY TPbOX BEKTOPIB:
TexXHO/02iYHO-LMPPOBI3ALiHO20, TBOPYO20 TA MigNPUEMHULIbKO20, BUHMKAE HEOOXIgHICTb B OpP2aHI3aLii Ta mpoBegeHHi gogar-
KOBMX MOHITOPMH2IB,  TAKOX 3Q/Iy4yeHHs! a/IbTePHATMBHUX T4 HECTAHGAPTHUX METOQiB AHANI3Y g/1sl HAGAHHS 00’ €KTMBHOI Ta
AKICHOI OLjiHKM PO3BUTKY KPeaTUBHOI eKOHOMIKM.

BucyHyTO npunyLieHHs, Wo BignoBigHO go TBOPYO20 KOJa [IK. XOyKiHCa Bgana KpeaTnsBHa igest (4n npogykT), po3pob/ieHa
abo ygockoHaseHa 3a gonomo20t0 TexHON02iYHO-LUMPPOBI3aviriHix 3acobis, mMawym nigrpumky bisHecy, byge npnbYTKOBOIO
Y MaiibyTHbOMY.

KnrouoBi croBa: KpeatnBHa eKOHOMIKG, Ky/bTypd, TBOPYICTb, TAIAHT, TO/ICPAHTHICTb, KPeATUBHA igesi, KpeaTUBHMI npoLec.

AHHOTauUus. VcciegoBaHne KpeaTMBHOM 3KOHOMMKM HEBO3MOXXHO 0e3 OCHOBATe/NbHO20 AHAM3A y)Ke MMeloLMXCsl M0g-
XOgOB K ee M3y4eHuto. B CTaTbe Ha OCHOBE GHA/MN3A MOGXO0JOB K M3yHeHMI0 KpeaTMBHONM 3KOHOMMKM Yepe3 npu3mMy Cambix
MOny/sIPHbIX TE3UCOB 1 Ugeli BegyLUMX YdeHbIX B 3Tk cepe — PyricceHaapca k., Cyuny M.-K., XoykuHca [pk., @nopugbl P. n
gp. — Obl/I0 BbISICHEHO, YTO KPeaTMBHAS SKOHOMMKA — 3TO HOBbIN BIMG SKOHOMMKM, IGPOM KOTOPOJ IBSIETCS Ky/IbTypd, cogep-
)KaLyas BbigesneHHble 1 00LeNpUHATbIE HO Ce20gHS 2/1aBHble KOMMOHEHTbI, KOTOpble, BMecTe C TeM, SIBASIOTCS ee pyHgameH-
TA/IbHbIMM YACTAMM, — 3TO TAAHT, TBOPYECTBO M TOACPAHTHOCTb. TN KOMIMOHEHTbI 0GHOBPEMEeHHO AB/ISIIOTCSl HEOTbeMIeMbIMM
G151 KAXKGO# M3 MHGYCTPUI, COCTABASIOLLNX KDEATUBHYIO IKOHOMUKY, 0 MMEHHO: Ky/bTypHble 00beKTbl, TPAgULMOHHbIEe BUGbI
Ky/IbTYPHO20 CAMOBbIPAYKEHNA, UCMONHNUTEIbCKUE BUGbl MCKYCCTBA, Megud, ayguoBm3yaabHOe TBOPHECTBO, XYgoxXecTBeHHoe
TBOPYECTBO, M3gaTe/bCKasi §esiTeIbHOCTb, gU3aiiH, XYJOXeCTBeHHO-MpegMeTHOe NCKYCCTBO 1 UHXeHepHas NpakTUKa B cdepe
MHQYCTPUaibHOR0 NPOM3BOGCTBA, TBOPHECKME YC1y2u.
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Takoe coyeTaHne MATepUaIbHO20 U gYXOBHO20 B KAXKJOM M3 OTMeYeHHbIX MHGYCTPUI YCAOXHSIeT NPOLEeCC NX M3yyeHus
1 aHa/M3a gAisl MCCAegoBaTeNIsl. YYNTbIBAS TO, YTO KAXKGAs M3 3TUX MHGYCTPUIA Terepb pa3BUBAETCS B YCIOBUSIX NepecedeHus
Tpex BeKTOPOB: TeXHON02MYECKN-LMPPOBU3ALMOHHO20, TBOPHECKO20 M MPegrpuHIUMAaTeIbCKo20, BO3HMKAET He0OXOgUMOCTb B
0p2aHM3aLmMy 1 NPoBegeHnn goroaHNTeNbHbIX MOHUTOPUH20B, A TAKXe B MPUBEYeHNN AbTePHATUBHBIX M HECTAHGAPTHbIX
MeTOgoB aHAN3a GJIsl PegocTasieHnsi 00beKTUBHOM 1 KaYeCTBEHHON OLieHKM PA3BUTUSI KDeATUBHOM SKOHOMUKM.

BbigBMHYTO npegrnosioxeHne, 4To B COOTBETCTBMUM C TBOPYECKMM KPY2OM [DK. XOYKMHCA ygayHasi KpeaTusHas mgest (uim
MpogykT), pa3paboTaHHas UM ycoBepLIEeHCTBOBAHHAS C MOMOLLbI0 TeXHON02MYECKM-LMPPOBU3ALIMOHHBIX CPE]CTB, MMest M0g-
gepxky busHeca, bygeT npubbinbHON B OygyLiem.

KnioyeBble c10Ba: KpeaTnBHAs 3KOHOMUKA, Ky/IbTypd, TBOPYECTBO, TA/IGHT, TOIEPAHTHOCTb, KpeaTUBHAS Mgesi, KpeaTuB-
HblIVi npovecc.

Summary. A research of creative economy is impossible without an in-depth review of the existing approaches to its study.
By analyzing approaches to the study of creative economy through the prism of most popular theses and ideas of prominent re-
searchers in this field, e.g. J. Ruijssenaars, Suciu M.-C., Howkins J., Florida R. and others, it is revealed that the creative economy
is a new type of the economy with the culture in its core with its clearly established and commonly accepted components which,
at the same time, constitute its fundamental parts: talent, creativity and tolerance. But these components are integrated in each
of the industries that are creative economy components, namely: cultural objects, traditional types of cultural self-expression,
performing arts, media, audiovisual activities, artistic creation, printing and publishing, design and engineering practices in the
field industrial production, creative services.

Such combination of the material and the spiritual in each of the aforesaid industries complicates their investigation and
analysis for a researcher. Given that now each of these industries develops in the conditions of intersecting three vectors,
technological-digital, creative and entrepreneurial, there appears a need in organizing and conducting additional monitoring,
in employing alternative and unorthodox methods for analysis and providing well-grounded and sound opinions concerning

creative economy development.

It is supposed in the article that in line of the creative circle of Howkins J. a successful creative idea (or product) developed
or improved by use of technological-digital means and with support from business will be profitable in future.
Key words: creative economy, cultural, creativity, talent, tolerance, creative idea, creative process.

HOCTaHOBRa npo6semu. BuBuamouu nuTaHHA Kpe-
aTWBHOI EKOHOMIKM, Ba)KJIMBO IpOaHaji3dyBaTu
OigX0Oou IO HOCTiMMKeHH IHIITUX BUeHUX OJIA II01aJIhb-
1roro ()OPMYBaHHA Ta PO3POOKY METOAIiB 10 BUBUEHHSA
KpeaTWBHOI eKOHOMiKMY. 3BasKaiouu Ha Te, 1110 6e31o-
cepeHBbO IHO3eMHI JOCIiITHMKY IT0YaJI BUBYATHU Kpea-
TUBHY €eKOHOMIKY IepITUMU, 00YMOBUJIO JOCTi T:KeHHA
IXHiX mpaib Ta HallMCaHHA ITiel cTaTTi.

MeTor0 po6OTH € TOCTiAKEeHHA TiAX0/iB 10 BUBUEH-
HA KpeaTuBHOI EKOHOMIiKH.

AmnaJi3 ocTaHHIX JOCHiMMKeHb Ta myosikaiii. [locori-
JKEeHHAM KPeaTUBHOI eKOHOMIKY ITPUCBAYEHO HAYKOBI
poboru Takux gocaigaukis: Bouuemna H. (Boccella N.)
[1], Pyiiccenaapc I:x. (J. Ruijssenaars) [2], Cyuiy M.-K.
(Suciu M.-C.) [3], Te I'er Con (Tae Kyung Sung) [4],
dopuga P. [5], Xokine Ix. (Howkins J.) [6] Ta im.

Bukaam ocHOBHOTO MaTepiaay JOCHigsKeHH.
ExoHOMicTH-KJIIaCUKH Y CBOIX POOOTAX BUAIIAIU TPU
KJIFOUOBUX (DAKTOPY EKOHOMIUHOT'O PO3BUTKY, K1 I'DYH-
TyBaJuCsA HA BUPOOHUIITBI — 3€MJII0, TIPAITIo Ta Kali-
raya. OgHaK, 6iJbIlle ABAAIIATH POKiB TOMY IIi (haKTOpH!
3MiHUJICA BiAIOBiTHO 10 HOBUX, MMU(MPOBi3aIiNHUX,
yMoB icHyBanHsA. Ha choromHi oHY i3 TPOBiAHMX poJeit
B3sJU Ha cebe iHHOBAITiTHI PO3POOKM, YIOCKOHATIEHHA
HaJaroa:KeHNX BUPOOHUYMUX IIPOIIECiB 3a JOITOMOTOI0
3aco6iB IKT i T.x. 3asHaumuMo, II[0 OCHOBHIUM KOMIIO-
HEHTOM KOYKHOTO IIHOT0 (D)aKTOPY € TBOpUicTh. TaKkox
OiJBITiCTh HAYKOBIIIB MiATBEPIKYIOTH TiIIOTE3y PO
Te, 1110 TBOPYICTh Pa3oM i3 TAJIAHTOM Ta TOJIEPAHTHI-

cTIO € QyHIaMEeHTAaJIbHUMU CKJIAJOBUMU KPeaTUuBHOI
€KOHOMIiKH.

Taxk, y 3BiTi CammiTy KpeaTuBHUX iHAYyCTPiH-2015
HaBOOAThCA caoBa Pyiiccernaapce . (J. Ruijsse-
naars) — «KyubTypHe TBOpUe migIPUEMHUIITBO — I
mporuBaroBuii 3aci6 BitHu. Takum unaOM €BpoOIIEi-
crKuit Coto3 K cBiTOBaA opramisaiiisa, ska 3a BUSHAUEH-
HSAM TIPOI[BiTa€ Ha OCHOBI KYJBTYPHU Ta TOJEPAHTHOCTI
i TOMy TOBUHEH HaJlaBaTU MOMY BEJIUKY TiATPUMKY
y BiIHOCMHAX MiX KpaiHaMu Y PO3BUTKY KyJIbTypu [2].

3okpema Te I'er Con (Tae Kyung Sung), Busnauae
KpeaTuBHY €eKOHOMIKY fAK IOJITUKY, SKa Ma€ Ha MeTi
TeHepyBaTU HOBE 3POCTAHHS IMIJIAXOM eKOHOMIiUHUX
orepartiii, 1o CIpPuATb TBOPUYOCTi, 30IMKEeHHIO 3HAHD
Ta IIepeasoBruM HAYKOBUM TeXHOJIOI‘iﬂM, 3aCHOBAHUM Ha
KOOpPAVHAIIMHOMY HaBUaHHi, OT}Ke, CTBOPIOIOYM HOBi
PUHKY Ta HOBi poboui micrsa [3].

Ha nymry Cyuiy M.-K. (Suciu M.-C.), kpeaTuBHa
eKOHOMiKa — ITe B3a€MO3B’ I30K TBOPUOCTi Ta eKOHOMi-
Ku. BeanmocepeHbO, TOJIOBHOIO iI€€10 KPEATUBHOI KO-
HOMIiKM € BUKOPHCTaHHA TBOPYOCTI A1 30arauenHd [4].

Dyopuzna P. mpumyckae, 1o KJI04 0 eKOHOMIiYHOTO
3POCTaHHSA KpalH IojArae He JIUIIe y 3JaTHOCTI 3aJTy-
YUTU KPEaTUBHUM KJIAc, a TIePETBOPUTHU 1[I0 OCHOBHY
IepeBary Ha KpeaTUBHI eKOHOMIUHI pesybTaT y hopmi
HOBUX i/iell, HOBUX BUCOKOTEXHOJOTIYHUX MiATIPUEMCTB
Ta perioHaJbHOTO 3POCTaHH4A [5].

Xokinc [Ix., y paMKax CBOTO AOCTiIKeHHs, BUOKDe-
muB T'Bopue K0JI0 KpeaTUBHOTO mpoiiecy (puc. 1).
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Orasg
(Review)

Inkyo0amist
(Incubation)

IlepeBipka
peajibHOCTI
(Reality
checks)

Mpii
(Dreams)

XBH/IIOBAHHS
(Excitement)

Puc. 1. CermeHTH TBOPYOTO KOJIa KPEATUBHOTO IIPOIIECY
Hoacepeno: aganToBaHo aBTopoM 3a [6]

TonoBHoto ineero Xokimca [I»x. 3 puc. 1 € HaouHe
300pakeHH mpoIiecy GopMyBaHHA (CTBOPEHHS) Kpe-
aTUBHOI'O IPOAYKTY uu inei. Takum unHOM, IIpOaHa-
JisyBaBIIu (OTJIAHYBINN) iCHyIOUe cepemoBuUlle, igei
HeoOXimHO «mpouTH» iHKyOaliiiuuii mepion, To6TO
IIIAX Bifl 3apOAKEeHHA 0 00T PYHTYBaHHA (BU3HAUEHHA
chepu momupeHHA, HEOOXiTHOTO (DiHAHCYBaHHA Ta iH.),

a4y MOKJIUBiCTD MOJAIBIIOMY TPaHC(HOPMYBAHHIO
imei 3 MmeToI0 yIockoHaMeHHs (cermeHT « Mpii»), micasa
Yoro Bij0yBaeThbCcA Iepexis y cerMeHT « XBUJIIOBAaHHA» ,
CTOCOBHO TOTO UM OyIyTh OIpaBAaHi BUTpaUueHi 3ycuuiia
Ta KOLITY PeHTabe bHICTIO IPOAYKTY (uu ifel). Pinaan-
HUM CeT'MeHTOM € IlepeBipKa peajJbHOCTI, IIif Yac K01
aBTOPY MOTPiOHO IITe pas MpoaHaIisyBaTu CepeIoBUIIIE,
oniruTH; ToBap (abo iZer0) Ta MOB’ A3aHI PUBUKU.

Opuak, Bouuesnna H. (Boccella N.) ra in. sasuaua-
I0TB, 1110 3/1e0iIBIIIOr0 PO3BUTOK i IOIITUPEHHA KPeaTUB-
HUX iflell B paMKaxX KPeaTUBHUX iHAYCTPill BinOyBaeTh-
cay BeauKux Mictax. [[fo TyMKY MOKHA TOACHUTH TUM,
110 BeJIUKi MicTa MaroTh PO3BUHEHI1 CICTEeMU TeJIeKO0-
MyHikaniu, pexkmaamu, 3MI, IKT Ta iH., o gomomarae
BIIPOBAKEHHIO HOBUX ifleil uu mpoayKTiB [1].

3azHaueHe, 00YMOBJIOE ITPOBEAEHHA TJIMOOKOTO
aHAaJIIBY MOCJIiI}KEeHHSA YCiX CEKTOPiB KpeaTuBHOI KO-
HOMIiKU Uepe3 IPpU3MY BUSHAUEHDb 3aKOPAOHHUX BUEHUX
TPOBOAAYY TIAPAJIEJIb i3 YiKe HAaABHUMHY BiTUN3HAHUMU
IOCJIiIKEeHHAMU 3 METOIO HaJaHHSA IIPABUJILHOL Ta TOU-
HOI OIIIHKY CyYaCcHOI'0 CTaHy Ta I0JaJbIIIOT0 POBBUTKY
KpeaTUBHUX iHAYCTPIi.

Bucnosku. OT:ke, BUBUEHHS ITiAX0/iB 10 MUTAHb Kpe-
aTUBHOI eKOHOMiKMU B CBiTi I'DYHTY€EThCH, B IIePIITY Uepry,
Ha IOoCTiIKeHHi il ceKTopiB, 0CHOBHUX (haKTOPiB (TBOP-
4icTh, TAJIAHT, TOJIEPAHTHICTE), 4 TAKOXK IIEPCIEKTUB
IOZAJIBIITOTO PO3BUTKY. IlepcrekTBaMu IOgaIBIIHX
IOCJIiIKeHb Oy/e TOCTiIKeHHA Ta HalaHHA CTaTUCTUY-
HOI OITiHKY PO3BUTKY KPeaTNBHOI eKOHOMIKM B YKpaiHi.
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AHoTaUifl. AHA/3YETbCA CTAH Ta 0COONMBOCTI NiG20TOBKM NEPCOHANy 20Te/bHO-pecTopaHHoi Mepexi Premier Hotels yepe3
Mpu3My MpoLecy po3BUTKY MepcoHany Ta yo20 BI/IMB HA 2ay3b Typusmy. ObfpyHTOBAHO BAXJIMBICTb METU gOCAigxkeHHs. Ha-
BOGATHCS MPONO3MLii KOHLIeNTyanbHO20 XapakTepy LWOgo MOKPALLeHHs! MigeoToBKM PaxiBLiB B 20Te/IbHO-PECTOPAHHIii Mepexi.

Knio4oBi cnoBa: 207e/1bHO-pecTOpaHHa Mepexd, po3BMTOK MepcoHany, 20TebHi NigNpUMEMCTBA, cucTema npogeciiiHo2o

HABYAHHA, TpeHiHB.

AHHOTAUMSA. AHG}'II/IS’I/IpyeTCﬂ COCTOsIHME 1 0COOeHHOCTH nogeoToBKK rnepcoHana ZOCTMHM‘JHO-peCTOpGHHOI;I cetun Premier
Hotels qyepe3 npu3my npolecca passntus rnepcoHana n eco BangHne Ha otpacib Typr3ma. O60CHOBAHA BAXXHOCTb uean nccie-
goBAHMA. ”pMBOgﬂTCﬂ rnpegioKeHns KOHUenTya/ibHO20 Xapaktepa rno yay4weHno nogeoToBKu creynainctoB B 20CTUHNYHO-

PEecTopaHHo# ceTu.

Kniouesble cioBa: 2OCTMHNYHO-PEeCTOPAaHHAA CeTb, pa3BuTne rNnepcoHanda, coOCTUMHMYHbIe NnpeqgrpudaTnd, cnctema I'IpOdiECCI/I-

OHAJIbHOCO O6y‘-I€HI/I$7, TPEeHnHe.

Summary. The state and features of staff training of the hotel and restaurant chain Premier Hotels are analyzed through the
prism of the staff development process and its impact on the tourism industry. The importance of the purpose of the research is
substantiated. There are proposals of a conceptual nature to improve the training of specialists in the hotel and restaurant chain.

Key words: hotel and restaurant chain, staff development, hotel enterprises, vocational training system, training.

WHaAMIiYHUU PO3SBUTOK I'OTEJHHOI CIpaBM, AK CKJIa-
IOBOI chepu TYPUSMY, SABIAETHCA IEPIIIOUEPTOBUM
OpiOpUTETOM PO3BUTKY TYPU3MY B IILIOMY.

ITopiuHo B chepi TypusMy CTBOPIOETHCS OJIU3BKO
3 MutH. pobounx Micib. IIpumipom, Ha pUHKY Po6OUMX
Micib €BporneiicbKoro coody 13% saiimae Typusm [3].

Bumoru TypucTiB 10 SKOCTi 00CTyTOBYBaHHSA ITOCTiH-
HO 3pOCTaIOTh, IIOJOPOKYIOYH II0 CBiTY i 3BUKAI0UM 1O
MIXHapPOLHUX CTAHAAPTiB F'OCTMHHOCTL, BOHU UeKalOTh
BUCOKOI AKOCTi 00CIyrOBYBaHHA 1 Biji mepcoHany, AKUMi
HaJla€ MOCJYTU TOCTUHHOCTI B Hamri#t kpaiui. Tak ak
mocayra HeBiAisibHA Bin moKepesa il HagaHHA, PiBEHD
00CJIyTOBYBaHHSA 3aJIEKUTD BiJ piBHA KBamidikarmii
Ta mpodecifHOI MiATOTOBKY IEePCOHAJY IiAIPUEMCTB
iEgycTpii rocTUHHOCTI.

BuBueHHIO TUTaHb, OB’ A3aHUX 3 PYHKIIOHYBaH-
HAM I'OTeJIiB Ta aHAJI30M IX AiIBHOCT, IpUCBAYEHI PO-
00Tu TaKkux BueHux, gk I. Biaank, B. Bacuienxo, B. T'e-
pacumuyk, ¥. Kinra, I'. BanamoBa, A. Masapaxki Ta in.
OxkpeMi acTieKTu PO3BUTKY TOTEIbLHUX HiIIPUEMCTB
posTIIAMAIOTh BiTUM3HAHI i 3apy0isKHI aBTOPU Y CBOIX
HayKoBux mpanax: B. Azap, P. Bpaitmep, O. [lypoBuu,
M. Kabymikiu, B. Kysnemosa, I'. I[lanipau, T. Tkauen-
Ko, [I. Yokep, O. HyngHOBCHKUIA.

Mertoro po6OTH € aHAJI3 MIJIAXIB TiATOTOBKY IE€PCO-
HaJIy TOTeJIbHO-pecTopaHHoi Mepesxki Premier Ta pos-
pobKa MPOmO3uUITiil MII0I0 BAOCKOHAJIEHHSA CTPYKTYPU
KaJapoBoro 3a0e3meueHHs.

Ilepconas — 1e HaiBaXKJIMBIIIA ITiIcuCTEMA ITi ATIPY-
emcTBa i Bif ii epeKTUBHOI pOOOTH BasIeKUTh e(PEKTUB-
HicTh pOOOTH HiATIPHMEMCTBA B I[iJIOMY.

VYenix B poboTi 6y 1b-AKOTO HiATPUEMCTBA 3aTI€KUTD
Bif 3yaromkeHoi poboTu Moro KOJIEeKTUBY, KOMaHIHOI
poboru. Hackinbku eeKTUBHUM Oyae poOOTA TOTETD-
HOTO i IIPUEMCTBA, HACKiJIbKY 3aJ0BOJIEHUMU OYIYTH
TOCTi HATPAMY 3aJIEXKUTH BiJl TOBEIiHKY IePCOHAIY,
BMIiHHS BUACHO Ta HEIIOMiTHO JJIsI CAMOI'O TOCTA BUKO-
HaTHU Oy/Ib-sIKe oT0 IPOoXaHHA. 3 OTJIANY Ha Ile aKTy-
AJIBHUM B HAIll 4aC € BUXOBAaHHA Ta Hi,ZLTpI/IMaHHﬂ BU-
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COKOTr0 ITpo(eciiiHOTO PiBHA, a TAKOXK MOT0 e(peKTUBHE
YIPaBIiHHA Ha IiAIPUEMCTBAX TOCTUHHOCTI [4].

¥Yci BcecBiTHBO BiloMi roTesibHi JIAHIIOTHU CJIaB-
JATHCA CBOIMUW BUCOKUMU CTaHIAPTAMU OOCIYTOBY-
BaHHA, a/i’Ke X mepcoHaJI BOJOJi€ BcCiMa HaBUKaMU
00CJIyroByBaHHS Ta BUCOKUMU IpodeciiHMMU HaBU-
ygamu. [IpoTe He 3aB)K /M IPAI[iBHUKU IPUXOIATH Ha
TiATPUEMCTBO 3 HA0OyTUMU 0€3TOTaHHUMU AKOCTAMU,
KOTpi 6 ;03BOIAIU IM BiJILHO CHiIKYBATHCA 3 TOCTAMU
Ta JomoMaraTu iM y BUpillleHHi BCiX BaKJIMBUX TUTAHb.
B 6yab-AKOMY BUNIAAKY ITIePCOHAJ TIOBUHEH ITPOXOAUTH
TIeBHY MiATOTOBKY Ha migmpuemcTBi. CucTeMa HaBUaHHSA
HOBOTO IIEPCOHAJIY Ta IMIATPUMKM TOCTATHBOTO PiBHA
npodecioHaJIbHUX HAaBUKIB PEIITH NPAIiBHUKIB Mae
O0yTu mobymoBaHa JOCUTHL peTeabHO [1].

Merto10 po60THU € TOUTYK e(heKTUBHUX MIIAXiB (hop-
MYBaHHSA KaJPOBOT0 3a6e3MeueHHs TOTeILHOT0 TOCIIO-
JapcTBa Ta po3poOKa MPOIMO3UILii IIT00 BAOCKOHAJIEHHS
MiATOTOBKM (PaxiBI[iB Ta KaAPOBOTO 3a0e3MeUeHHs T'0-
TeJbHUX NiAIPUEMCTB ¥ KpalHu.

3apy0bikHi KoMIaHil BUTpayamTs Ha mpodeciiine
HaBYAHHA i MiATOTOBKY KaIPiB HA BUPOOHUIITBI BeJIM-
Ki ko — Bixg 2 1o 10% ¢ouay omnaru npari. Ile-
pioguuHicTh mpodeciiiHOTO HaBUYaHHA NPAaIliBHUKIB
Y PO3BUHEHUX KpaiHax CcKJamae He O0iabIe 3-X POKiB
(B fAmonii — 1-1,5 poky) [6].

B YkpaiHi BuTpaTu Ha npodeciline HaBUaHHSA KaaPiB
cKJIamaioTh MeHIe 1% Bim pouay sapobitTHoi miaTu,
OXOILJIEHO TPoXu Oinbiie 8% mpalmiBHUKIB, TOoi AK
B Kpainax €Bpomeiicbkoro Cowosy — e menrie 20% .
IlepioguuricTs migBUIeHHA KBaTi(hiKaIlil IpariBHUKIB
B YKpaiHi CTAaHOBUTSH B cepegHLOMY 12 pOKiB 3amicTh
HOPMAaTUBHUX 5 PoKiB [7].

IIpodeciiiauii po3BUTOK — Iie HAOYTTS TPAIliBHUKOM
HOBUX 3HAaHb 1 HABUYOK, K1 BiH 3M0O’K€e BUKOPUCTOBYBa-
TU B CBOI# Ipo(ecitiHiil MiAIbHOCTI, Ile TAKOK IIPOIIEC
TiATOTOBKY IPAIliBHUKA 10 BUPillIeHHA HOBUX BUPOO6-
HUUYUX QYHKIIH, 3afHATTIO HOBUX II0CAJ TA YCYHEHHA
po30iKHOCTI MisK BUMOTaMu i peajbHiCTIO.
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Posrnapgaroun HaBuaHHA, AK iIHCTPYMEHT PO3BUTKY
mepcoHaJIy opraHisarii cirig BugijnTy oro BUAN: Tif-
TOTOBKA, MiABUINIEHHA KBaJIi(hiKaIlil Ta meperriroToBKa.

IligroToBKa — HaBYaHHS OCHOBHA MeTa SKOI'0 II0-
JATa€ B OTpUMaHHI KBasriikarii.

IligBuimenna kBasripikaril — yJoCKOHAJIeHHA Me-
TOZiB, HABUYOK Ta CII0Cc00iB pobOTH, 1110 TOBUHHI OyTH
IOCATHYTI Ha JaHOMY eTalli HaBuaHHs. Koau cramxi-
MO T'OTeJIb OPiEHTYETHCA HA IPUXil HOBOT'O IIEPCOHATY
i3 HUB0BOTO PiBHA CIiBPOOITHUKIB HigITpUEMCTBA, TO
HAMOiNIbINT aKTyaJbHUM CTAE TPETil BU HAaBUAHHA —
IepemiiroToOBKA.

IlepemiaroToBKAa — HaBYaHHA 3 METOIO OBOJIOIHHA
HOBUX METO/iB, HABUYOK Ta CIIOCO0iB poOOTH, B 3B’ A3KY
i3 3MiHOIO UM HOTTOBHEHHAM KBasidikarrii.

OxHUM i3 cyyacHUX IMiAXOMiB [0 MiATOTOBKHY IIpa-
IiBHUKIB € KOHITENIiA Oe3lepepBHOTO HABUYAHHA Ha
OCHOBi HaBYaAJBHO-TPEHIHTOBOTO IIEHTDPY.

Tpeniar — ne ¢opmMa akTUBHOTO HaBUaHHA, AKa
I03BOJIAE JIIOOMHI caMo(opMyBaT HAaBUYKM ¥ YMiH-
Hs B TOOYAOBi IPOAYKTUBHUX IICUXOJIOTIUHUX Ta CO-
miaJbHUX Mi’KOCOOMCTiCHMX BifHOCHH, aHAII3yBaTU
COITiaJIbHO-TICUXOJIOTiUHi cuTyaIliil 3i cBoei TOUKM 30py
i moswurrii mapTHEpa, po3BUBATH B c00i 3110HOCTI mizHaH-
Hd i po3yMiHHA cebe ¥ iHIMuX y IpoIieci COiJKyBaHHA.

Hora peasrizartil mporpam 3 migBUIeHHA KBaTi(ika-
11ii, TTeperriIroTOBKY i cTaskyBaHHA (paxiBIliB Ta 06CTy-
TOBYIOUOT'0 IEPCOHAJY, CTBOPEHHSA 3/IOPOBOI, TBOPUOIL
i mo6posuusnBOi aTMoc(hepu B TOTEIi IOBUHHI AiaTn
HaBUYAJILHO-TPEHIHTOBi IIeHTPU 4060 IPOBOSATHCA TPEHIH-
U, CIEI[iaJIbHUMHY OPTraHi3aigAMy Y1 iHIITUMY TOTeJIAMU.

Cepepn 6araTbox pisHOBUAIB TPeHiHT-IpOTrpaMm, 3a
AKUMU HABYAETHCA IIEPCOHAJ T'OTEJIBHOTO I'OCIIofap-
CTBa, CJIiJ] 3BBePHYTH yBary Iepeycim Ha TaKi:

— IJIf KepiBHUKIB IroTeJIbHOI CIIpaBuU, MeHeAKepiB 3
TmepcoHasy i mpaIiBHUKIB KaAPOBUX CIYKO, CIIps-
MOBAHI Ha CTpaTETiYHUN MEHEIKMEHT KOHKYPEHTO-
CIIPOMOJKHOCTI TOTEJIBHOI CITpaBy, 30KpPeMa — cTpaTe-
riuHe IIaHyBaHHA, aHAJI3 Micil, miyeii i mpiopuTeTin
TOTeJIo;

— COpAMOBAaHi Ha IPOIIECHY KOHIIEMI[iI0 MEHEIXKMEHTY
TOTEJII0, 1[0 PO3TJIALAE METOAU aHAJi3y Ta ONTUMI-
3arrii 6isHecy-IIpOIeCciB TOTEJIHHOTO TOCIOZapPCTBA,
TEeXHOJIOTII yIOCKOHAIeHHA, PeiHKMHIPUHTY Ta aB-
ToMaTus3aIlii 6i3Hecy 3aCTOCYBaHHS IIUX TEXHOJIOTiH
pu KaJbKyaaIii cobiBapTocTi, BOpoBaKeHHi cuc-
TeM OI0)KeTyBaHHSI;

— B IIPOEKTYBaHHA YJJOCKOHAJEHHSA i POBBUTKY AifAJb-
HOCTi rorejbHOT0 0i3HeECy, a TAKOMK 3 TeXHOJIOTIiH
CTBOPEHHA e(DEKTUBHOI ITPOEKTHOI KOMaHAU 1 Me-
HeIXKMEeHTY 3MiH IIDU BIIPOBaAKeHHI pe3yabTaTiB
TIPOEKTYBaHHA; OCHOBHUMUY 3aBAAHHAMU IPU I[HO-
MY €: POBBUTOK TBOPUYOTO MOTEHI[iaJay IpaIliBHU-
KiB roTeJbHOI CTPYKTYPU, PO3BUTOK IIpodeciiinol
pediekcii, oBosoginHA e()eKTUBHUMU cITocobaMu i
MeTomaMu poboTH;

— B3 CHCTeMH! MEHEYKMEHTY IIEPCOHATY-HOBITHI MeTOA
IPOBeIeHHA MeHe)KMEeHTChKUX IpoIeayp (aTecrarrii,

MOHITOPHMHTIY i TeCTyBaHHA IPU JOOOPi IIPAI[iBHUKIB),
IPOBeAeHHS KaJPOBOTO ayIUTy 3 IPOAKTUBHUMU
TICUXOJIOTIYHUMHU METOAUKAMU JiarHOCTYBAHHS IIep-
COHAJIy i MeXaHi3MM KOJIEKTUBHOI Ta opraHisaIiinzol
moTtuBarii [4].

Toreni mix ynpaBiirHAM roTesbHOI Mepeski Premier
Hotels maroTs 3HAUHI mepeBaru B IOPiBHSIHO 3 HEMEPE-
JKeBUMHU He3aJIe;KHUMU roTesiaMu. A came: BITisHaBa-
HicTb i mpuBabIMBicTh OpeHAY; mpodeciiiHa KoMaHIa
yOpaBIiHHA; 3pyYHA cUCTeMAa OPOHIOBAHHA; EIMHUN
MeperKeBUll CalT; CTaHAAPTU3AI[iA Ta AKICTH MOCTYT,
3abesmeueHHA 0€3JOTaHHOTO CePBiCcy; TPOTrPaMU JIOAIE-
HOCTi; eIHA MAapKETUHTOBA CTPATETiA; ITeHTPaIi30oBaHi
IpoJaKi; IMeHTpajsisoBaHa cucTeMa IIOCTaYaHHA; HaB-
YaHHI IePCOHATY.

[ HaBUaHHA ITepcoHay CTBopeHa Buima mKosa
roreabHoOro 6i3Hecy (BIIIT'B), sxa mpaijtoe Ha pUHKY
ByKe 17 pokiB — Ie Kypc HaBUaHHSA IrOTEJIbEPIB, PO3-
po0IeHUTT eKCIIePTaMy I'OTEJILHOTO OIIepaTopa Mepeski
roteaiB Premier.

BIII'B cTBOpeHa 3 METOI0 — yAOCKOHATIUTH HABUUKU
YIPaBIIiHHA, IPUNHATTA CTPATEriYHUX PillleHb, OIITH-
Mizartii poboTu roTesr0, PO3IOAiNY 3aBIAHb i PYHKITIH
KOXKHOTO 3 ITiIPO3AiJiB, CHUCTEMHOI'0O aHAII3Y Pe3yabTa-
TiB AiAIBHOCTI TOTENI0, a TAKO0K MO0y I0BU e(heKTUBHOI
CHUCTEeMU MOTHBAIIil TepcoHay.

Yuacts y BIIT'B 6epyTs 1upekTopu, Kepyioui, Ke-
PiBHUKY Tigpo3aiiiB, BJIaCHUKY I'OTEJiB, a TAKOXK 0a-
JKaUi BiIKPUTH rOTENb, TOMIiHATU chePY AiAIBHOCTI,
o0y AyBaTH Kap’€py B roTeJIbHOMY 0i3Heci, moaimmuTu
Po6OTYy YMHHOTO TOTEJTI0

Takosx BIIIT'B mpoBoguTh KOpmopaTuBHi (BuisHi)
TPEeHiHTU, AKa HAaJla€ MOXKJIMBICTH, HABUAHHA CIIiBPO-
OiTHUKIB roTesio 3 BUi3[OM BUKJIAAAaYiB HA TEPUTOPiIO
3aMOBHUKA (ToTeJsb / pecTopaH). Bei Tperinru kopury-
IOThCA 3 YpaXyBaHHAM MMobaKaHb 3aMOBHUKA i MaKcH-
MAaJbHO «ITiATaHAIOTHCA» Mig 3anuT [5].

BIIpAT TTK «[uicTep» HamaromxeHa CUCTEMA BHY-
TPIITHBOTO KOPIIOPATUBHOTO HABUAHHS, AK€ BKJIIOYAE:
1) mporpamy AJd BCix HOBUX CIIiBpOOiTHUKIB (BUBUEHHSA

OCHOBHUX BiJloMOCTeH PO KOMIIaHio0 i TOTesNb, YyCHUH

3aJiK (axiBIfio 3 HABUAHHS, eKCKYPCisd II0 TOTEJII0).

ITo mporpawmi 6yB po3pobseHuit XeHAOYK TOTEIIO,

AKUH OTPUMYE KOKeH HOBUII CIIiBPOOITHUK;

2) 000B’A3KOBi Mepe:keBi TPeHiHTYM — IPAIiBHUKY,
AKi He 3a7iaHi B 00CIyTOBYBaHHI rocTell, IPOXOAATh
TPeHiHT, BCi iHII — 11’ ATH 000B’ A3KOBUX TPEHIHTIB
Ta TPeHIiHT AJid o()iCHUX IpaIiBHUKIB roTeJso;

3) mpodeciiiHe HaBUYaHHA IO CIYKOaX — IporpamMu
TOTYIOTBCS Ta IPOBOAATHCA (DaxiBIleM 3 HaBUaAHHS
CHiJIFHO 3 KePiBHUKAMU CIIY:KO;

4) BHYTpPimIHi Kpoc-TpeHiHTHU (CIIiBpOOiTHUKYM mIpa-
IIIOIOTH IIE€BHUM Yac B CYMisKHHUX Caykbax, 1100
MMOKPAIIUTHU B3a€EMOil0 MiK cay:kb6aMu Ta Kpaire
3pO3yMiTH CyTh POOOTH KOJIET 3 iHIITNX MiAPOo3/IiIiB);

5) 30BHiITHE HAaBUaHHA, AKe BKJIIOUAE: HABYAHHA 3 3a-
JIyYeHHAM 30BHIIITHIX mpoBaiifepiB (HATIpUKIAL, O
KyxapiB, 6yxrayurepiBiT.n.), MepesKeBi Kpoc-TpeHiH-
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ru (IOIBAKM HAIIMX CIiBPOOITHUKIB B MepesKkeBi
TOTeJIi 3 MeTOI0 HaBUYaHHA, 0OMiHYy ZocBizoM i T.11.).
Taxroxx (paxiBiiem 3 HaBuaHHSA c(hOPMOBAHI MaTepiannu
Ta po3pobJIeHi IporpaMu 3 aHTUIIICEKOI MOBU AJIA
npaniBauKiB CB, HOMepHOTrO QOHAY, PECTOPAHHOL
cay:x6u. CrucremMa HaBUaHHSA TO0Y/0BaHA HA OCHOBI
ITosmosxeHHA IPO KOPIIOPATUBHE HABUAHHS IIePCOHA-
ay, Ilosmo:KeHHs IPo amanTalliio mepconany, Crau-
IapTiB 00CJAYTOBYBAHHS Ta iHITUX HOPMaTUBHUX
MTOKYMEHTIB.
ITpob6aema mpodecifiHOTO POBBUTKY IEepPCOHATY
B roTeJbHO-pecTopaHHiit mepe:xi Premier Hotels Ha
CLOT'OJHI Ma€ BeJIMKMI BILINB Ha MOTeJILHII Oi3HeC B I1i-
aomy. Ile moB’s13aH0 3 TUM, 1110 POOOTA BCYBa€ BUCOKi
BUMOTH 10 PiBHA KBasiikarii mepconasy, 3HaHb i Ha-
BUYOK ITPAIliBHUKIB: BHAHHA, HABUYKH, YCTAHOBKH, AKi
IoroMarajy IepcoHaTy YCITilTHO MPaIloBaTH Ile BUopa,
ChOTOIHi BTPAUaroTh CBOIO Ai€eBicTh. B misomy mosxkHA
3po0OUTHU BUCHOBOK, IO CCTEMAa KaJApPOBOTO 3a0e31re-
yeHHA IMepebyBae Ha cTamii GopMyBaHHA Ta BUMAarae
3HAUHWX 3YCUJIb IITOJ0 Y3TOAKEeHHA KiJIbKiCHOTO Ta

SAKiCHOTO PiBHiB IIiATOTOBKU HOBUX (haxiBIIiB 3 mOTpe-
6amMu roTebHUX TifgmpueMcTB. Ha migzcTaBi BuaBIeHUX
mpobJieM MOJKHA JaTH HACTYITHI peKOMeHIaIii:

— HeoOXximgHa MoAepHisallidg 3MicTy i CTPYKTypHu IIpo-
(decitiHOI OCBiTU BiAIIOBiTHO O BUMOT T'OTE€JIHLHOTO
rocrnofapcTBa Ha OCHOBI cydacHUX npodeciiHux i
OCBITHiIX CTaHJAPTiB 3 ypaxyBaHHAM PO3BUTKY I'O-
TeJILHOT'O KOMILIEKCY;

— CJIiJT yAOCKOHAJUTU CUCTEMY IIEPETiATOTOBKY Ta
nigBumieHHA KBasidikarmii ¢paxiBIiB roresibHOTO
KOMILIEKCY;

— POBMIUPUTU HaBUAJIbHO-TPEHIHTOBY 6a3y;

— CTBOPUTH CYyUacHY HaBUAJIbHO-METOAUYHY 0a3y;

— copMyBaTH rajy3eBe 3aMOBJIEHHA HA ITiATOTOBKY
(axiBI[iB AJIA TOTEIHHOTO KOMILJIEKCY;

— CTBODUTHU eJIEKTPOHHI HaBUAJbHI IpOrpaMu Ta JUC-
TaHI[IWHI Kypcu;

— PpOBBUBATHU AVCTAHIIIIHE HABUAHHA 34 TOTEJIbHUMU
CIeIiaJIbHOCTAMMU;

— CTBOPUTHU CHUCTEeMY KOHTPOJIIO AKOCTi mpodeciiinoi
OiATOTOBKU B IPOMiJIbHUX 3aKJIakaX OCBITH.
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BHEAPEHUE UHHOBALMOHHbIX MEXAHU3MOB
PA3BUTUSA BU3HEC-OPTAHU3ALUN

APPLICATION OF INNOVATIVE MECHANISMS
FOR DEVELOPING BUSINESS ORGANIZATIONS

AHHOTAUMSA. AKTMBM3ALMS MHHOBAUMOHHON gesiTelbHOCTU 0p2aHM3aumMii peasibHo20 CeKkTopd 3KOHOMMKM, Hay4HO-
006pasoBatesibHO20 cekTopa, bu3Heca obYCI0BAeHd HEOOXOGUMOCTb POCTA KOHKYPEHTOCMOCOOHOCTH CTPAHbI B MEXJyHApOg-
HoM gopmarte, obecrieynBas HoBble PbiHKK CObITA, PACTYLLUMIt CPOC HA MHHOBALMOHHYIO MPOGYKLMIO, JONONHUTENbHbIE Pu-
HaHcoBble NoTokn. ObecreyeHre Ka4eCcTBeHHON Peann3aumm gaHHO20 NPoLeccd, CBI3aHHO20 C MHHOBALMOHHbIM pa3BUTHEM
Op2aHM3aLMii, NpegcTaBaseTcsl KaK B3AMMOCBS3AHHbIA NPOLEeCC pa3BUTUSl UHTENeKTYaNbHO20 MOTEHLMAd, YCUeHNs KOM-
MYHUKALUMOHHbIX KAHA/I0B CBSA3U MEXJy NapTHepamu, noucKa OCHOBHbIX M Q/IbTEPHATUBHbIX MCTOYHUKOB PUHAHCUPOBAHUS
pacxogoB, CBA3AHHbIX C MPOBEJeHneM HayYHbIX MCCAegOBAHMIA, MHHOBALMOHHbIMU pa3paboTKamu.

MexaHun3m BbICTynaeT KaK yHNBEPCa/ibHbINA M0gX0g K MOBbILLEHNO 3PPeKTUBHOCTI MHHOBALMIA. UTOObI KOHKPeTM31MpOBATH
peann3awmio MexaHn3mMoB MHHOBALMOHHO20 Pa3BUTHS B OTGE/IbHbIX OP2aHU3aLMsIX, HeobX0grMo pazpaboTaTb nogpobHYio
Mpo2pamMmy geicTBuUii — GOPOXXHYIO KAPTY MHHOBALMOHHO20 PA3BUTHS.

KnioueBble cnoBa: BHegpeHue, pa3suTie, GU3HeC-0p2aHN3aLmii, MIHHOBALMN.

Summary. The intensification of the innovation activities of the organizations from the real sector of the economy, scientific
and educational sector, and the business itself is due to the need to increase the competitiveness of the country, to provide new
commodity markets, growing demand for innovative products and additional financial flows.

The mechanism is used as a universal approach to improving the effectiveness of innovation. To define the implementation
of innovative development mechanisms in individual organizations, it is necessary to develop a detailed action program — a
roadmap for innovative development.

Key words: implementation, development, business organizations, innovation.
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ARTHanauHﬂ VMHHOBAI[MOHHON’ NeATEeJbHOCTA
OpraHU3anui PeaJbHOTO CEKTOPA YKOHOMUKMY,
Hay4YHO-00pa30BaTeJILHOT0 CeKTOPa, O13Heca 00yCJIOB-
JeHa HeoOXOAMMOCTE POCTa KOHKYPEHTOCTIOCOOHOCTH
CTpaHBI B MeXXIyHapogHOM (hopmaTe, obecneunBasa
HOBBIE PBIHKY COBITA, PACTYIIHMI CIIPOC HA MHHOBAITMOH-
HYIO IPOAYKIIUIO, JOIOJHUTEJIbHBIE (DTHAHCOBBIE IIOTO-
Ku. ObecmeueHre KaueCTBEHHOI peaans3aliu JaHHOTO
mporiecca, CBA3aHHOTO C THHOBAI[MOHHBIM Pa3BUTUEM
OpraHU3aIni, IPeCTaBIAETCA KaK B3AaMOCBA3AHHBIN
IPOILeCC PA3BUTHUA NHTEJJIEKTYAJIBHOTO IIOTEHIINAJIA,
YCUJIEHNA KOMMYHUKAIIMOHHBIX KAHAJIOB CBA3YU MEKIY
nmapTHepaMu (YYaCTHUKAMMU), IIONCKA OCHOBHBIX U JIb-
TEPHATUBHBIX NCTOYHNKOB (DMHAHCUPOBAHUS PACXOOB,
CBA3AaHHBIX C IPOBEOCHMEM HAYUYHBIX I/ICCJIeI[OBaHﬂﬁ,
WHHOBAIMOHHBIMY PaspaboTKaMu.

I/IHHOBaI_II/IOHHaﬂ IIOJIUTHUKA BBICTYIIAeT B KadeCTBe
BasKHEWUIero BEKTOpa KOHKYPEHTOCIIOCOOHOCTH CTpa-
HBI, CO3IaBas YCJIOBUA I HAPAIUBAHUA (DIHAHCOBOTO
TIOTEHIUAJIa, PA3BUTUA UHTEJJIEKTYAJIBHBIX PECYPCOB,
MOJIePHUBAIUY HAYYHO-UHHOBAIMOHHON NHPPACTPYK-
Typbl. AHAJIN3 YPOBHA NWHHOBAIIMOHHOTO PA3BUTUA
CcTpaH Ha OCHOBe OCHOBHBIX ITI0KasaTesell EBpomeiickoro
WHHOBAIIMOHHOTO TabJio [ 1] cBuaeTeILCTBYET O BHICOKOM
ypoBHe Pecniybsinku Besapych OTHOCUTEIBHO CPEIHET0
sHaueHuA no EBponeiickomy Coio3y 1, B YaCTHOCTH, II0
Pecnybnuke Bonrapus, mo TaKUM IToKa3aTeasaM, KaK
IOJIA 3aHATOCTYU B HAYKOEMKUX BUAAX NeATEIHLHOCTHU
(mpeBHIIlIeHWE 3HAUYEHUH JaHHOTO TOKas3aTead B 3,6
pasa u 2,63 pasa orHocuTesbHO Bosirapuu u cpegHero
3HaUueHUA 110 EBPOCOI03y COOTBETCTBEHHO), IIPOJasKa
HOBBIX JJISI PBIHKA U HOBBIX AJA (puPMbI MHHOBAIIUY
(mpeBsimmerue B 2,55 pasa u 1,22 paza OTHOCUTETIBHO
Bouarapuu u cpennaero mo EBpocoo3y coOTBETCTBEHHO),
YTO TOBOPUT O PA3BUTUU I'OCYJaPCTBEHHON CUCTEMBI
CTUMYJIMPOBaAHUA I/IHHOBaLIHOHHOﬁ AKTUBHOCTHU OPraHu-
3aIuil, CTUMYJINPOBAHUA HAYYHO-UCCIIEI0BATEIHCKOM
n HHHOBaHHOHHOﬁ AeATEJIbBHOCTU B BEKTOPE Pa3BUTUA
WHTEeJLIEKTYaJbHOTO IIOTeHITNAIAa KaK IBUIKYIIETo (DaK-
TOpa MHHOBAI[MOHHOTO pa3dsutus. Ha ogHOM ypOBHE 110
Benapycu, Bonrapuu u EBpocorosy B IiejioM HaX0AATCA
TIOKa3aTeJN, XapaK TePUBYIOIIHe JOJI0 TOCYIapCTBEHHO-
ro (hMHAHCUPOBAHUA, SO0 SKCIIOPTA HAYKOEMKUX yC-
JIYT, OJIO 9KCIIOPTAa NHHOBAIIMOHHOM MPOAYKIIUM, UTO
CBUETEJIBCTBYET O CXOXKUX [IPUOPUTETAX pealn3aliun
WHHOBAIMOHHOMN MOJMUTUKHU cTpaH. OTCTAIOIIUMU IO
Benapycu aBiAOTCA TOKA3aTeIN, OTPAYKAOIINIE JOJIIO
KoMmMepueckoro ¢punancupoBanua HUOKP, nosio ma-
JIBIX U CPETHUX MPEeATIPUATUN, OCYIIIECTBIAIOIINX BHY-
TPEeHHVe NHHOBAIIUU, a4 TAKYKe YUACTBYIOIIUX B COBMECT-
HBIX IIPOEKTAaX, UTO XapaKTepua3dyerca HeJOCTaTOUHbIM
YPOBHEM KOMMYHUKAIIUHA HAYUHBIX, 00Pa30BaTEIbHBIX
opraHmsanuii, peaJbHOTO CEKTOPA Y9KOHOMUKM, O13-
Heca, OPraHoOB BiacTu. [[Jid ycTpaHeHUA JaHHBIX IIPO-
0JIeMHBIX acIeKToB B cTpaHe ¢ 2017 roma onpenesien
AaKIIeHT HAa PAa3BUTUHU IIPEANIPUHNMATEIBCTBA B BEKTO-
Pe coIuaabHO-9KOHOMUYECKOT0 pa3BuTud Benapycu,
IpefyCcMaTPUBAIOIIUN yCOBEePIIeHCTBOBAHHLBIE MeXa-
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HU3MBI B3BAUMOIeMCTBUA IOCYIapCTBEHHBIX OPTaHOB
u 6usHeca [ 2], pasBuBaroTca (GOPMBI TONIEPKKYI MAJIOTO
U CpeIHEeTO IpeqIIPIHIMAaTeIbCTBA [3—4], pasBuBatoTCA
HAIIpPaBJIeHUA NeATeJIbHOCTA CYObeKTOB MHHOBAIIMOH-
HOM MHPPACTPYKTYPHI [5] 1 UX Pe3yIbTaTUBHOCTH.

Ha ocuoBe ananmu3za gokJaaznos o I'tobajibHOM MHHO-
BaIlMOHHOM HHIEKCe caenyer, uro Pecnyoauka Bea-
pych 1o tanHOMY moKasaTesio B 2020 rogy sanumaeT
64 mecto u3 131 crpans (31,27 6anmos, uro Ha 1,1%
6oubItie Menuaubl), B 2019 rony Benapych 3anumasia 72
mecto us 129 crpan (32,07 6anm0B, uro HA 5,2% MeHBb-
e Mmeguausl). [lyna cpaBHeHuda, Boarapua B 2020 rogy
sausiia 37 mecro (39,98 6awnos, uro Ha 27,8% GosbIie
menuaubl), B 2019 rogy — 40 mecto (40,35 6a110B, UTO
Ha 25,8% 6oxbirne meguansbi) [ 7] (puc. 2).

AHaau3 cCTaTUCTUYECKUX JAHHBIX CBUIETEILCTBYET
o moJioxkuTeabHOoI auHamuke B 2020 roay riiodbanHOro
WHEKCa MHHOBAIIUI OTHOCUTEIBHO €T0 IPOILIOTOTHIX
s3HaueHuil u B Peciybsinke Benapycs, u B Peciybsiuke
Boarapusa. Ciaenyer OTMETUTD YXYAIIIEHNUE B PEATUHTE
nosunuit Benapycu u Bosrapun mo mHBECTUIIUAM B MHHO-
BAI[MOHHYIO IeATeIbHOCTh. HecMOTps Ha 9TOT (haKT HE0O-
XOIUMO OTMETUTD CYIIIECTBEHHBIN POCT PAHKNPOBAHHBIX
MeCT aHAJIUBUPYEMBIX CTPAH IO OTAaue OT BIOMKEHHBIX
MHBECTUIINH B MHHOBAITMOHHYIO JeATEeTbHOCTD (00heMy
TIPOM3BeIeHHOM NHHOBAIIMOHHBIX TOBAPOB, PAabOT, YCIYT).

C menbio 9pPeKTUBHON peaausanuy THHOBAI[MOH-
HOM IeATeJbHOCTH OPTaHU3aIINil — MOJYUYeHUT TOTO-
BOT'O MHHOBAITMOHHOTO peleHusd (IpoayKTa, paboThl,
yCayru) — HeoO0XoauMa BhIpabOTKA AeHCTBEeHHBIX Me-
XaHU3MOB, 00€CTIEUNBAIOINX YETKOCTD, IT09TAITHOCTD,
B3aMOCBSABAHHOCTh PEAJIN3YEMBIX JeHCTBUHN yUaCTHU-
KOB [IJIsI JOCTUKEHMA MMOCTABJIEHHbIX 3afau. MexaHusm
VHHOBAIIMOHHOTO PA3BUTHI OPTaHUB3AIINY TPEICTABIIA-
eT co00ii KOMIIJIeKC B3BAUMOCBA3AHHBIX MEPOIIPUATHIH,
COTJIaCOBAHHBIX II0 pecypcam ((puHAHCOBLIE PECYPCHI,
WHTeJJIeKTyaJlbHble, MaTepUaJbHO-TeXHUUECKUE),
CPOKAaM TOdTAIHBIX NelCTBUIl, OTBETCTBEHHBIM VC-
TMOJTHUTEJIAM U TapTHePaM, OKUIaeMbIM Pe3yabTaTaM
(mpuopuTeTam) 1 TPOTHO3MPYEMBIM puckam. [lanHasa
CTPYKTYypPa MeXaHU3Ma MO3BOJIUT YIECTh U BEKTOP pe-
3YJIbTATUBHOCTH (0KUTaeMbIi DKOHOMUYECKUIT, COITH-
aJTBHBIN 9((EKT), U BeKTOP pecypcosaTpar (Heo0xom-
MbIe TeKYIIe 3aTPaThl, MHBECTUIITMOHHBIE PECYPCHI).

Kpowme Tor0, MexaHu3M BBICTYIIaeT B KaUeCTBe YHU-
BEpPCAJIbHOTO IOAX04a K IIOBBIMIEHNIO 3(P(PEeKTUBHOCTU
MHHOBAIITMOHHOM AesATeabHOCTH. 11 KOHKPeTU3aIuu
BHEIPEeHUA MeXaHN3MOB NHHOBAIIMOHHOTO PAa3BUTHUA
B OTZEJIbHBIE OPTaHM3aAIUY (PETHOHBI) He00X0AMa pas-
paboTKa IeTaIu3uPOBAHHON IPOTPAMMBIL JEeHCTBUH —
«IOPOKHOM KapThl» MHHOBAI[MOHHOTO Pa3BUTHUA.

Ha ocHoOBe psAfa aBTOPCKUX HAYYHBIX UCCIETOBAHU
[Kaumyx, Tep3ueB] MexaHM3MbI HHHOBAIIMOHHOTO Pa3-
BUTHSA OPraHU3aIUil CUCTEeMAaTU3UPOBAHEI B 3 TPYIIIILI:
(uraHCOBO-IPABOBOM, NH(POPMAIIOHHO-3HAHUEBLIH,
OpraHM3aIMOHHO-TIPaBoBoOi (Tabi. 1).

IIpencraBieHHbIE MeXaHU3MbI MHHOBAIIMOHHOTO Pas3-
BUTHSA BBICTYIAIOT PYKOBOACTBOM K eHICTBUIO OPTaHM-
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Puc. 1. OcuoBHbIe mokasaTesu EBponeiickoro mHHOBAIMOHHOTO TabJio mo Pecriydauke Benapycs,
Pecniy6simke Bonrapusa u Esponetickomy Corozy 3a 2019 roz [6]

3aIlsM Ha OCHOBE TI[aTeJIbHO IPOBENeHHOT0 aHAIN3a
TEKYIIIEro COCTOSHUS Pa3BUTUSA OpraHusanuu (peruoua,
CTPAaHBI) ¥ PETPOCHEKTUBHOI'O AaHAIN3A NesITeIbHOCTH.
BI:IHBJIeHHbIe Ha OCHOBE JAaHHBIX aHAJIUTUYECKUX IIPO-
Ieayp KOHKYPEHTHBIE IPENMYIIIeCTBA U «Y3KUe MeCTa»
(HemocTaTKM) B IeATEIbHOCTHY ABJIAIOTCSI OCHOBHBIMU
IIPEeAIIOCEIIKAMU IIPU BBI60pe Y BHEJPEHUNIO COOTBET-
CTBYKOIIINX MHCTPYMEHTOB Peajiu3alli B pPaMKaX BbI-
AeJIEHHBbIX MEXaHN3MOB MHHOBAIIMOHHOT'O Pa3BUTHUA.
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MOB MHHOBAIIIOHHOI'O Pa3BUTHUA OpraHU3aIui 1ejaeco-
00pa3HO IPUMEHATH «JOPOIKHBIE KAPTHI» WHHOBAII-
OHHOT'O Pa3BUTUA, KOTOPHIE LOJIKHBI (popMUpPOBATHCA
Ha OCHOBE BBIOPAHHBIX IPUOPUTETOB (IIJIAHUPYEMBIX
PesyJIbTaTOB) ¥ MHCTPYMEHTOB 110 UX JOCTUIKEHUIO
B paMKaxX (pmHAHCOBO-IPaBOBOI0, UHPOPMAITOHHO-
3HAHUEBOT'0, OPTaHUBAIIMOHHO-YIIPABJIEeHYEeCKOI'0 Me-
xaHu3MoB (puc. 3).
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Puc. 2. PeiiTuHT OCHOBHBIX ITOKa3aTejell ryio6aJbHOTO UHAEKca mHHOBanuil Peciyoauku Bemrapych
u Pecniy6simku Bosrapusa 3a 2018—2020 rogsr cooTBeTCTBEHHO, paHru [8]
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HAYYHOU, UHHO-
BaIlIOHHON Iesd-
TEJILHOCTH

rocyJJapCTBEHHBIX CPEICTB
U CPeICTB YaCTHBIX Opra-
HU3anui nyrem paKTuye-
CKOT'0 y4acTusA B IpoIecce
CO3/IaHUS NHHOBAI[MOHHOT'O
npoaykTa (paboThl, YCIYTH)
MOTEHITNAJIbHBIX ITOKYIIaTe-
Jiel (mosb3oBaTeseil, 3aKas-
YUKOB).

T'ocynapcTBeHHBIN
KOMMUTET II0 HayKe
¥ TEeXHOJIOTUAM,
oTpacjeBble MUHU-
CTepCTBa, OPraHbl
MECTHOMU BJIaCTH,
OpraHU3aIun-
HapTHEPbI

HOTO, CBOEBPEMEHHOTO
BBITIOJTHEH VI MHHOBAIM-
OHHOTO IIPOEKTa (CO3MaHMUsA
IPOAYKTa, PAaGOTHI, YCIY-
ru). IloBbINIIeHUE BaWHTE-
PECOBAHHOCTU U KaUecTBa
B3aMMOJENCTBUA MEXKIY
paspaboTUNKOM U IMOKY-
nareseM (II0JIb30BaTEJIEM).

Tabruua 1
MexaHU3MbI HHHOBAIITUOHHOTO PAa3BUTHSA OPTaHU3AINI MPOMBINLIJIEHHOTO OM3HECca
Koopauuaropsr .
Px P IIpuopuret (0KMIaE€MBbIiT
MexaHusm HHCcTpymMeHT Cnoco6 peanusanuu (kaHAJBI B3aMMO- Pucku
. pe3yabTar)
IeicTBHUA)

PuHAHCOBO- Kom6uuupo- duuancupoBauue pacxonoB | Munucrepcrso du- | Ilomyuenue gomonuurens- | CoK palge H 1 e
HpaBOBOﬁ BaHHAadA cxXeMa Ha HAYYHYIO, THHOBAIlOH- | HAHCOB, MI/IHI/ICTep' HBIX OG’I)eMOB JeHEeXHBbIX | TOJIN 6IO,H9K6THI>IX
GUHAHCUPOBAHUA | HYIO JEeATEIbHOCTD 3a CUET | CTBO 9KOHOMUKH, CPEJCTB JJIA KaueCTBEH- | CDEJICTB, BhIgeJAe-

MBIX HAa HAYYHYIO,
MHHOBAI[UOHHYIO
eATeJIbHOCTD.

«I'ubroe» Kainb-
KyJMpPOBaHUe
sarpar

PaspaboTka cMeT pacxonoB
1m0 0006IeHHBIM (CTPYK-
TYPUPOBAHHBIM IIO Ha3Ha-
YeHUIO, IO Pe3yabTaram)
CTaThAM PaCXOJOB C BO3-
MOKHOCTHIO MOGUIBHOH
KOPPEKTUPOBKH HE00XO0-
IUMBIX K 3aKyIIKe TOBapOB
(paboT, ycayr) 1o Koauye-
CTBY, IleHe B paMKaXx o01eit
BBIZIEJIEHHON CYyMMBI CPEJICTB
u 0043aTeJIbHOCTH UX Ha-
NIpaBJIeHUA Ha JOCTUIKEHHE
NJIaHUPYEMBIX Pe3yabTa-
TOB (C IpeABapUTEIbHOH
OIleHKOU 000CHOBAHHOCTU
ILaHHBIX PACXOmOB, OIle-
PaATUBHOU M YIPOIIEeHHON
IIPOIleyPOil corIacoBaHUA
HampaBJeHUH# U 06 beMOB
¢prHAHCUPOBAHUA).

MunucrepcTBo du-
HaHCOB, MuHuCTEp-
CTBO 9KOHOMUKH,
IPyTHue OTpacjeBble
MUHHCTEPCTBA

(o mpoduto nH-
HOBaIlMOHHOM Jesd-
TEeJIHLHOCTH), OPTaHbI
MEeCTHOII BJIacTH,
opraHu3aIuu-
TapTHEPHI

OnepaTuBHOE KOPPEK-
THPOBAHNE TOBAPHBIX
nosunuii (pabor, ycayr)
B IIPOIIECCe BBHINTOJIHEHUA
HayYHOU, HHHOBAIIIOHHOM
IeATeJIbHOCTH C YIETOM
MEeHAIUXCA YCIOBUI,
COKpaIlleHue IPOJOJIMKI -
TeJBLHOCTH (PTAIIOB) IPO-
IeLyphl coryiacoBanusd hu-
HaHCHPOBAHU IT0 KAKI0H
IpoIesype BaKynKu, 000~
CHOBaHUE PaCX0JO0B II0 J10-
CTUTHYTBHIM Pe3yJbTaTaM
(IPOMEXKYTOUHBIM U UTO-
TOBBIM).

CJI0KHOCTH B pas-
paboTKU efUHOTO,
YHUBEPCAJIBHOTO
ajJropuTMa paspa-
GOTKU «TUOKUX »
KaJbKyJIALN (B OT-
pacyeBoM paspese).

dunaHcupoBaHUe
3apy0esKHBIMU
TPAHTOLATENAMYU

ITouck 3apy0esKHBIX OPTaHU-
sanuii (hoHIOB, IPOrpamMMm),
IPEeJOCTABIIAIOMINX BOBMOXK-
HOCTb (pHAHCUPOBaHUE pac-
XO/J0B HA HAYYHYIO, NHHO-
BALIMOHHYIO IeATEJIbHOCTD.
IToaroToBKA 3aBOYHBIX Ma-
TEPUAJIOB [JJIS YIACTUSA B OT-
KPBITBIX KOHKYPCaX I'PAHTOB
Ha corcKanue GUHAHCOBOH
TIOALEPIKKH.

OrpacieBbie
MUHHICTEPCTBA,
opraHu3aIuu-
TIapTHePHI

IlonyueHue OTOIHUTEIb-
HOro GUHAHCUPOBAHUSA
(MHOCTPAHHBIX CPELCTB)
Ha MaTepraIbHOe CTUMY-
JNUPOBAHUE UCIIOTHUTEIeH
MHHOBAIIMOHHBIX IIPOEK-
TOB, HCCJIeLOBaTeNell, Ha
pasBuUTHE MAaTEPUATIHHO-
TeXHUYeCKOI 0a3bl A
MOJyYeHUs 3BHAUUMBIX
pes3yJIbTaTOB MHHOBAIM-
OHHOH NeATeJIbHOCTH.
PagButne Merx1yHapOSHO-
T0 HAYYHO-TeXHUUECKOTO
B3aMOJAEHCTBU, MEKAY-
HaPOJHOMU ceTu CyO'HEKTOB
MHHOBAIIMOHHON nHGpa-
CTPYKTYPHL.

CoxkpailgeHue BO3-
MOXKHOCTe¥l MHO-
CTPAHHOI'O UHBECTH-
poBaHusd (B T.4. 6€3-
BO3ME3IHOTO) (BBE-
[eHVe OTrpaHUIeHUH
B 3aKOHOATEIbHBIX
JOKYMEeHTax, Kacaio-
mMuXcs CIUCKa I'PaH-
TomaTeseli, Hapas-
JIeHU#l NCIoab30Ba-
HUS NHOCTPAHHBIX
CpeIcTB).

Kpayadauguro-
BbIe I1J1aT(HOPMBI

Co3gaHue, mOoAJepIKKa,
pasBuTue B cetTu VHTEepHET
Kkpaygp-miaardopm (B T.d.
Cc 3apy0eKHBIM yUYaCTHHU-
KaM#) IO Ipe3eHTaluu
VUHHOBAIMOHHBIX HIeH
B PA3JIUYHBIX TEMATHUECKIX
06J1acTAX U MOUCKY UHBE-
CTUIMOHHBIX PECYPCOB OT
3aMHTEPECOBAHHBIX.

MunucrepcTBO
dunancos, Munu-
CTEPCTBO 9KOHO-
MUKU, KPeIUTHO-
(duHAHCOBEIE
YUperKIeHUA-
HMCIIOJIHUTEJN,
OpraHusaInuu-
HapTHePbI

ITonyueHne 4aCTUUYHOTO
(mosHOrO0) hMHAHCUPOBA-
HIS PACXOOB Ha peainsa-
I[UU HAYYHO-TeX HUYECKOH,
VHHOBAIIOHHOM JeATesIb-
HOCTH HNyTeM OHJIAMNH-
cbopa CpeaCcTB OT 3aWH-
TEePEeCOBAHHBIX MTOJH30-
BaTeJjeil, MONCKAa IIOTEeH-
IUaJbHBIX YYACTHUKOB
(ucnosHUTEIEI ) paboueit
KOMAaHIBI 110 CO3JaHUIO
MHHOBAIUAU.

HenxocraTouHbBI i
YPOBEHB Pa3BUTUA
HaHHON (GOpPMBI
aJIbTEPHATUBHOTO
buHaAHCUPOBAHUSA
(oTcyTCTBUE YETKO-
TO aJIropuTMa Jed-
TeJIbHOCTHU KpayJ-
niaatdopM, B T.U.
C MEXKIYHapOJHBIM
ydacTueM).
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ITpodoasxcenue maoba. 1

JlokasnbHBIE CTH-
MYJIUPYIOIHe
oL (BHYTPEH-
HUe I'PAHTHI)

CosmaHue B OpraHu3ausax
OTAEeNbHBIX (COBMECTHBIX)
CTUMYJIUDPYOMUX POH-
0B (/151 pa3BUTUS HAYKHU
¥ MHHOBAIUI) OJdA IeJje-
BOTO GUHAHCUDPOBAHUSA
HAYYHOI, MHHOBAI[MOHHOMN
JeATeILHOCTH IIYyTEeM OTUKC-
JIEHW# B BUJE IPOIEHTOB
OT Ka’XJOTO IOJIOKUTEb-
HOTO Pe3yJbTaTa HAyUHO-
HCCJIeIOBATEIbCKOM, MHHO-
BaI[MOHHON E€ATEIbHOCTHU
(rpaHTOB Ha BBINIOJHEHUE
HAYYHO-UCCJIEI0BATETBCKUX
paboT, UHHOBAI[MOHHBIX
IIPOEKTOB, OPTaHU3AI[MOH-
HBIX B3HOCOB, IPYTUX ILJIAT-
HBIX YCJIYT)

OpraHusanuu-
mapTHEPbI

DopMupoOBaHE PE3EPBHOM
CYMMBI HaKaIMJINBaeMbIX
IeHEeXKHBIX CPEJCTB, UC-
MOJIb3YEeMOH B KauecTBe
JIOTIOJTHUTEILHOTO UCTOY-
HUKa QUHAHCUPOBAHUA
pPacxogoB Ha TOCTHUXKE-
HUe IIOCTaBJIEHHBIX 3a1a4
B IIPOIECCE BBIMTOJHEHUA
HAY4YHON, MHHOBAIMOHHOMN
eATEJIBHOCTH.

Huskwuit nokasaTesis
KOJIMYECTBA IIPOBO-
IUMBIX MEPOIIPUS-
THUH IO OKa3aHUIO
OJIAaTHBIX YCJAYT.
B pesysbrare —

JIprorHbIe yCII0-
BUSA HAJIOT000JI10-
JKEHUA, aPEeH b

CHUMKeHNe HaJOTOBBIX
CTaBOK OTHOCHUTEJIBbHO pe-
3yJILTATOB HAYYHOM, NHHO-
BaIlMOHHON JIeATEJILHOCTH,
CTOMMOCTH apPeHIbl IJsd
opramumsamnuii, OCyIIecT-
BIAOIAX HAYYHEIE UCCIIE-
IOBaHNSA, MHHOBAI[MOHHEIE
paspaboTKHU, a TaKKe I
MHHOBAIlMOHHLIX CTAPTAIIOB

MunucTepcTBO 110
HajoraM u cbopam,
T'ocymapcTBeHHBII
KOMUTET II0 HayKe
¥ TEXHOJIOTUAM,
OpraHbI BJIACTH

BricBoOOXZeHUE ya-
CTHU eHEeKHBIX CPELCTB
(B peayabTaTe coKpaile-
HUusA (BpEMEHHOU oTMe-
HBI) HAJIOTOBBIX CTaBOK,
CHUKEHUSA BEJUYUHBI
apeHIHBIX IIJIaTexeil)
B YaCTH JesTeJbHOCTH,
Kacaroleiics IpoBeIeHuns
HaYYHBIX UCCJIEJOBaAHUII,
paspaboTKM MHHOBAIIUOH-
HBIX IPOEKTOB, C IeJbI0
MCIOJIb30BAHUSA UX B Ka-
YeCTBE AOTOJHUTETHHOTO
MCTOYHUKA (DMHAHCUPOBA-
HUSA PACXO/0B.

BepoaruocTs oT-
CYTCTBUSA cyIe-
CTBEHHBIX Pe3yJb-
TaTOB OT HAYYHOM,
MHHOBAI[MOHHOM
IeATeIbHOCTH B pe-
3yJIbTaTe BBeNeHUA
CTUMYJIUDPYIOMIUX
mep. Hecorsacoa-
HHUe opraHaMu BJa-
CTU JAHHBIX Mep
CTUMYJIUPOBAHUSA.
dopmasbHOE TI0JIb-
30BaHUeE OTAEJIbHBI~
MU OPTaHUBAIUAMU
JNaHHBIMU «JIBIOTA-
MU».

IMHbOPMAIIOHHO-
3HAHUEBBIN

Cucrema Herpe-
PBIBHOTO 00yue-
HUA PabOTHUKOB

BBeznenue B opranunsanuax,
B IIEPBYIO 0UYepesb, OCYII[eCT-
BIAOIMUX HAYIHYIO, HHHO-
BAI[MOHHYIO JeATEeJIbHOCTD,
06a3aTeIBbHOM CHUCTEMBI
HeIPepBEIBHOTO 00pasoBa-
HUA B (popMe IOBBIMIEHUA
KBanupuKanuu, yIacTus
B KPaTKOCPOUYHBIX 00pasoBa-
TeJbHBIX IPOrPpaMMax, CTa-
JKHPOBOK Ha OCHOBE WHVBU-
IyaJabHO (OT OPraHU3AINN)
TPaeKTOPUYU PA3BUTHUS UH-
HOBAIIMOHHOI'O IOTEHIIATIA

Opranusanuu-
apTHEPHI

IToBbliIIeHEe YPOBHA
npodeccuoHaAIbHBIX
¥ COIAIBHO-INIHOCTHBIX
KOMIIETeHIINH COTPYLHU-
KOB C I[€JIBIO IIOBBINIEHU A
KadyecTBa peajusanuu
HAYYHO-TEXHUUIECKUX 3a-
a4, THHOBAIIMOHHBIX IIPO-
11eCCOB, NHHOBAI[MOHHON
aKTUBHOCTH, FeHeparuu
HOBBIX ufeil (pelieHnii),
00ecreuynBaIONINX OITH-
Mu3anuo GUHAHCOBBIX
pecypcoB, CO3LAI0MIUX
YCJIOBUA [JIs1 3aBOEBAHUSA
HOBBIX PBIHOUHBIX HUII,
pacIiupeHus IeJeBbIX
HOTPebUTEeIBCKUX CeT-
MEHTOB.

HengocTtaTouHbI it
ob6beM QUHAHCUPO-
BaHUS PacXo/0B HaA
peasusanuio obpa-
30BaTeJbHBIX IIPO-
rpaMm.

Basa nnnoBaru-
OHHBIX 3aIIPOCOB
¥ IIPeAJIOKeHU I

BeneHue 1 akTyaausanus
OTKPBITON MHTEPHET-6a3bI
TEXHOJIOTUYECKUX 3aIIPOCOB
OT OpraHm3aIuil pasaIndHo-
T'0 OTPACJIEBOTO HAZHAUECHUSA,
VHHOBAI[OHHBIX [IPEJIOKe-
HUH 0T pa3paboTINKOB (MHU-
IMAaTOPOB UCCJIELOBAHUIA)

OpraHusanum-
mapTHEPHI, OPTaHbI
BJIACTH

AxTuBHU3auA Ipolecca
HeINOCPeACTBEHHOTO B3a-
MMOJIeICTBUA HOBATOPOB
¥ 3aKA3UYMKOB IIyTeM MO-
HUTOPHUHTA TEKYIUX I10-
TpebHOCTell OpraHu3anui
B MHHOBAI[MOHHEIX pellre-
HUAX U IOUCKAa (Ha OCHOBE
oTGopa 110 3aJaHHBIM IIapa-
MeTpaM) IOTeHIIUATbEHBIX
ucnoJiHUTENe (paspadbor-
YUKOB).

BeposaTrHocTs ycTa-
peBaHusa 06a3bl
(He 0OHOBIAIOTCA
IaHHBIE IO 3aIPO-
caM, IPeAIOKeHU-
AM).
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Nudopmanu-
OHHBIH pecypc
MOHUTODPHUHTA

¥ IIPOTHO3UPO-
BaHUA PA3BUTUA
opraHusanuit

BHexpeHUe U MCIOJIB30-
BaHVWeE B OPraHU3aIUAX
CIIEINaIn3uPOBAHHOIO IIPO-
rpaMMHOTO0 00eCIIeUYeHs 10
OIleHKe TEeKYIIero ypoBHA
pPe3yJabTaTUBHOCTH WHHO-
BAI[MOHHOM [€ATEJIHHOCTH
¥ TIOCTPOEHUS MPOTHO3HBIX
CIleHap1eB NHHOBAI[MOHHOTO
pasBuUTHA

OpraHusamnuu-
apTHEPLI

ObecnieyeHE BO3MOIKHO-
CTU HOJYYEeHUs omepa-
TUBHOU MHMOPMAIL[UA 110
COCTOAHUIO MHHOBAI[U-
OHHOT'O PA3BUTHUSA IIYTEM
BBISIBJIEHU S, B IIEPBYIO
ouepelb, «yBKUX MECT»,
TpeOyIOIUX UcCIpaBie-
Husa. PanuonaabHOe pac-
mpejeeHre OTPAHNYEH-
HBIX pecypcosB ((puHAHCO-
BBIX, MHTEJIEKTYaIbHBIX,
MaTepUaIbHO-CHIPbEBBIX )
COTJIACHO pe3yabTaTam
TEKYIIEero U IIPOrHO3HOTO
COCTOSTHUS MHHOBAI[MOH-
HOT'O PA3BUTHS.

BeposiTHOCTS (hOop-
MaJbHOTO IMOAX0aa
MEeHEeIKePOoB K HucC-
MOJIb30BAHUIO IO~
JIYYEeHHBIX JaHHBIX
nasda paspaboTKu
KayeCTBEHHBIX KOP-
PEKTHUDPYIOUINX Jeii-
crBuii. Boabimue
3aTpaThl BpeMeHU
Ha IPOBeJIeHne pac-
YEeTHBIX U AaHAJIUTHU-
YEeCKUX IPOLERYD.
HegocraTouHbIil
KBaJU(PUKAIIUOH-
HBI YPOBEHD IOJIb-
30BaTeJIei.

OpraHu3anoHHO-
yIpaBIeHYECKUNA

VuHOBaIIMOH-
HbI€ aJIbAHCHI 110
MIPUHIIAITY KOO-
eparmoHHO pe-
CYPCHOU MoJeIn

Co3maHue PeruoHAab-
HBIX (MEXKPEeTrnoHaJIbHbBIX,
a TaKsKe MeKIYHAaPOHBIX)
o0 beAMHEHU opraHuaa-
Ui KaK KOOIepaIruoHHOMN
pecypcHOM MOJeau B3au-
MOJIeICTBUS OPTaHUBAIIU,
IPeJCTaBJISAIONINX HAYUHO-
o0pasoBaTeJIbHBIN, peasib-
HBII CEKTOp, OM3HeC, opra-
HBI BJIACTHU U O0II[eCTBEHHbIE
OPTraHU3aINH, AJII JOCTUKE-
HUA OJHOH (Yy3KOHAIIpaB-
JeHHOI) uau pazga (ysko-,
MIUPOKONIPOGUIBHBIX)
MHHOBAIlMOHHBIX 3824 OT-
HOCHUTEJIBHO IIPUOPUTETOB,
cuenuduKu peruoHa (crpa-
HBI, BEKTOPOB MEK[YHAPOL-
HOTO COTPYAHUYECTBA)

Opranusamnuu-
TmapTHEPHI, OTpacJe-
Bbl€ MUHUCTEPCTBA

ObecnieueHre COBMECTHOT'O
T0JIb30BAHUSA PECYypcCaMu
OpraHms3anuii-napTHEPOB
C I[eJIbI0 TeHEPUPOBAHUSA
HOBBIX MHHOBAI[MOH-
HBIX (KPeaTUBHBIX) UAeH
(TexHoJIOTHIT) (PA3BUTUA
MHHOBAI[MOHHOTO MIOTEH-
nuaga, o0OMeHa OIbITOM),
TOJNYyYEeHUS AOMOJTHU-
TEJbHBIX UCTOYHUKOB
puHaAHCUPOBAHUA, OII-
TUMUBAMUU YaCTU pac-
XOM0B, IOCTyIa K COBpe-
MeHHON MaTepuaJbHO-
TeXHUUYECKOU mHbppa-
CTPYKTYpe, KOPPEKTUB
B CUCTEMY HOPMATUBHO-
IPaBOBOT'O PEryJupoBa-
HUSA 110 CTUMYJINPOBAHUIO
MHHOBAI[MOHHON aKTUB-
HOCTH.

OTcyTcTBUE «IOJ-
HOM OoTHadYu» OT
Ka'KJoro mapTHepa
IS LTOCTUKEHUSA
TOCTaBJIEHHBIX 3a-
mau. CroKHOCTH
B pacmnpejesieHue
KOHEeUYHOro (DUHAaH-
COBOTO pe3yJabTaTa
(npubsranm). Ciaox-
HOCTHU B obecreue-
HUU HeO0OXOIMMOTr0
YPOBHA (pUHAHCU-
poBaHUA HaA yCJIO-
BUSAX yYaCTUA BCEX
napTtHepoB. Huskwmii
YPOBEHb KOMMYHU-
KaIuu IapTHEPOB.

Hayusno-
IpUKJIaTHBIE Me-
ponpuATHA

BBenenue 06:13aTeIbHOCTY
opraHm3anuu (y4yacTtus)
U IpOoBeJeHUA HAYYHBIX
MepPOIPUATHUN IPUKJIATHOTO
xapakTepa B hoopMme KoHbe-
peHnuii, opymosB, BeICTA~
BOK pa3paboTOK, BOPKIIIO-
OB, TPDEHUHI'0B, KPYTJIBIX
CTOJIOB U JPYTUX

OpraHusanuu-
mapTHepHI, OTpacie-
Bble MUHUCTEPCTBA

ITpesenTamus pesyabra-
TOB HAYyUYHOW, HHHOBA-
IIUOHHOM JeATeJIbHOCTU
opraHusanuil ¢ meabio
MOWCKA MOTEeHIIHATbHBIX
UHBECTOPOB, IapPTHEPOB,
WCIIOJHUTeJel paboueit
KOMAaH/[bI HOBATOPOB, II0-
BBIIIIEHUS YPOBHSA Ipodec-
CHOHAJIBbHBIX KOMIIETEH-
nui COTPYSHUKOB, IO~
YeHUs «00PATHOM CBABU»
OT HOTEHIUAJBHBIX IO~
KymnareJseii (3aKa3UnKOB)
Ha IpegMeT KPUTHIECKOH
OILleHKY MHHOBAIMOHHOM
npoxyknuu (pador, yc-
JIyT) ¢ BBIPABOTKO# Mep
10 yeTpaHeHUIo (HUBeIu-
pOBaHUS) HEJOCTATKOB,
MOJYyYeHUs MOALEPIKKY
OT OPraHOB BJIACTHU (MePBI
CTUMYJINPOBAHUSA UHHO-
BAIMOHHOIN aKTUBHOCTHU).

HengocTaTouHBI I
o0beM pUHAHCHU-
poBaHUA NJIA Kaue-
CTBEHHOTO IIPOBe/e-
HUS MEPOIPUATHIH.
OTrcyTcTBUE IpaK-
TUKU (OIIbITA) IIPO-
BeJeHUSA HAYUYHO-
IPaKTUUYECKUX Me-
POIPUATHI.

38




// International scientific journal

«Internauka» // N2 2(102), 2021

// Economic sciences //

ITpodoasxcenue maoba. 1

CoBmecTHBIE Cospanue crnenuaan3dupo- | Opranusamuu- Bripaborka HOBBIX perre- | HegocTaToYHBbI it
HAY4YHO- BaHHBIX HCCJIeJOBaTEJIbCKUX | IapTHEPHBI, OTpacjye- HHﬁ, TeHepupoBaHHueE HO- 06'beM q)HHaHCO‘
HWHHOBAIITMOHHBIE IIEHTPOB II0 paspa60TRe UH- | BbIe MUHHUCTEPCTBA. | BBIX I/Iﬂeﬁ II0 aKTYaJIBHBIM | BBIX CPE€ACTB OJA
IIEHTPBbI (B T.9. HOBAIIMOHHBIX peHIeHI/IfI TeMaTU4YEeCKUM HpO6JIeM' CO3paHUuA OJAaHHBIX
MEXOYHapOaOHbIE, | B PA3JIMYHBIX OTPacCJI€BbIX HBIM acClIIeKTaM (B oTpac- | CTPYKTYDP. HH3KHﬁ
MEXKPEernoHalb- | mpoduiisx (oTpacyieBbie, Me- JIEBOM, MEXKOTPACJIEeBOM | yDOBEHBb PE3YyJb-
HbIe) JKOTpacjeBbie) HAyYHBIMH, macimTabax) Ha OCHOBE [TATUBHOCTH HUX
00pasoBaTeILHBIMU OPTaHU- 00paboTKY U MHTEPIpeTa- | AesiTreabHocTH. He-
3aluAMMU, OpraHu3anuaMn IIUU ITOJIYUEHHBIX JaHHBIX ﬂOCTaTO‘IHbeI KBa-
PeaJIbHOT'O CEKTOPAa 9KOHO- B IIPOLIECCE COBMECTHO MPO- | IU(MUK A MO HHBI I
MUKHU, JPYTI'IMU OpraHus3a- BOOUMMBIX I/ICCJIeﬂOBaHI/IIjI, YPOBEHB COTPYOHU -
ITUAMNI COIIHaJILHOfI C(bepm. WHHOBaAIIMOHHEBIX IIPOEK- | KOB JaHHBIX I10APa3-
TOB C I[€JBIO CO3JAHUA | JeJEHUM.
MHHOBAIIMOHHON IPOAYK-
uu (pabor, ycayr), coBep-
INIEeHCTBOBaHUA (OHTHMI/I'
3aluu) IPOUBBOACTBEH-
HBIX, OPTaHU3aIIUOHHO-
YIIpaBJIEHUYECKHUX IIPOIeC-
coB (110 BpeMeHU, (hpruHAH-
COBBIM PeCypcam, ChIpbe-
BOit 6ase, MaTepuaIbHO-
TeXHUYEeCKOU mHppa-
CTPYKTYD).
TR _: Kommrexe |_,| Kanennapnsii mian
l'IpaBOBOﬁ MEeXaHH3M I/IHCprMeHT 1..n ™ LRI R
peanu3anuy 1 ‘
I/IH(I)opmaJmotmo- HeOOXOIHMEIX yCIOBHIA OTBEICTBEHHBIE
SHAHHOBRIL —> Koppex:mpy}omne HCITOJTHUTEH U
Merar ACUCHELA MapTHEPEI
OpraHH3aHOHHO- f #
yIpaBlIeHUYeCKHH —»
A _ Cpexncrsa PHCKH H MepEI IO X | | OKHIaeMEIe
BepHHKaIH TIPeIOTBPAII €HHIO Pe3yIbTaTEl H HX
H3MepHUTeIH

Puc. 3. TunoBasa cTpyKTypa «JOPOKHOU KapThl» HHHOBAIIMOHHOTO PA3BUTHUA OPTaHU3AIINI IPOMBIIIIEHHOI0 OM3HEeCa

ITaHHYIO CTPYKTYPY I1eeCc000pasHo NCI0Ib30BaTh

— yueTa pUCKOB, BOSMOHBIX X HOC.TIeI[CTBI/Iﬁ U Ccu-

B KaueCcTBe TUIIOBOI IIPU PaspaboTKe «IOPOIKHOM Kap-
THI» MHHOBAIITUOHHOI'0 PA3BUTHA OPTaHU3aIU (peruo-
HOB, cTpanbl). OHa pazpabaTeIiBaeTCsa HA OCHOBE:

— Habopa BHIOPAHHBIX MHCTPYMEHTOB B PAMKAaX KaiK-
JIOTO M3 IIPEJICTABJIEHHBIX MEXaHI3MOB;

KOMILJIEKCA MEPOIPUATHUH 10 UX PeaTU3AINN C IIeTHI0
5(Q(PeKTUBHOTO BHEAPEHUA B AeATEJIbBHOCTh OPTaHU-
3anuu (peruoHa, CTPaHbI);

yueTa CUCTeMBI IPEAIOCHLIIOK 1 YCJIOBUI, HEOOXOIM-
MBIX JIJIA YCIEITHOM peain3anuy 3alIaHnPOBaHHBIX

CTeM Mep II0 UX IpeayIpexaeHunio (ycTpaHeHunIo,
COKpAIIeHNI0);

cpencTB Bepudpuramnuu (I8 yueTa JOCTUTHYTHIX
Pe3yJIbTAaTOB 1 UX COIIOCTABJIEHUA C OXKUTAaeMbIMU);
KOMILJIEKCA KOPPEKTUPYIOMNX AeliCTBUH, HE00XO0-
AUMBIX OJIA OII€EPATUBHOT'O PETryJINPOBAHUA MHHO-
BAaIlMOHHEBIX IIPOI[ECCOB, YIIPABJI€EHUYECKNUX, OPTaHM-
3aITMOHHBIX AEeHCTBUI COTJIACHO pa3paboTaHHOMY
TMO3TAaITHOMY ILJIAHY.

Paspa60TaHHHe MEXaHM3Mbl MHHOBAIITMUOHHOT'O Pa3-

MepOIpPUATUL;

KaJIeHZapHOro ILJIaHAa 10 KaXKJOMY UHCTPYMEHTY,
MepOIPUATHUIO;

TPYUIIBI UCIIOJHUTeIeN U B3aMOCBSA3aHHbBIX IIapTHe-
POB, 00eCIIeUNBAIOIINX PeaTn3aIi0 MePOIIPUATIH;
OJKUJaeMbIX Pe3yJIbTaTOB II0 UTOTaM BHIIIOJHEHUA
KaXI0T'0 MEPONIPUATHUSA U, 003aTEIbHO, CUCTEMBI
UX KOJIUUYECTBEHHBIX U3MepUTeael (I19 OIeHKU
CTelleHU JOCTUKEHUA 3allJIAaHUPOBAHHBIX PE3YJIb-
TaTOB);

BUTHUSA OpPTaHU3AIUil HallpaBJaeHbl Ha aKTUBU3AIIUIO0
MHHOBAI[MOHHON NesATeJbHOCTU, IOBLIIIIEHUE ee pe-
3yJILTaTUBHOCTH, OTJAYN BJIOKEHHBIX pecypcoB. IIpes-
CTaBJIeHHbIE MEXaHU3MbI 3a CUeT Habopa KOHKPETHBIX
UHCTPYMEHTOB JOJIYKHBI 00eCIIeunBaTh JUHAMUYHOE
BIUAHNE Ha OOINI YPOBEHb MHHOBAI[MOHHOTO Pa3BU-

Tud (puc. 4).

Taxum 06pa3oM, aKTUBHBIN TOUCK B COBPEMEHHBIX
ycsioBUAX (DYHKIIMOHUPOBAHUA OPTaHU3aIMI HA BHY-
TPEHHEM U BHEIITHUX PBIHKAX YHUKAJIbHBIX IPOJAYKTOB
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$HHAHCOEO-TIPABOE0IT
MeX aHISM

HHbopMa LMOHHO-3HAHUEERT]
MeX aHITSM

p
OpraHisaLMoHHO-
YTIpa Bl eHYeCKINT MeX aHITSM

PesynbpTaThl BO30eHCTENA ]

1. Pacumperie qiHaHCOBBIX 1. BHegpenme MHGOPMALIMOHHO- 3.1.Paseurne dpopmu
EO3MOXKHOCT ei1 p e a3 alm KOMMYHMKA LIMOHHBI TeX HOTOTHI A/TA Pacmp eHye Ha mpasIe it
HaTpaBIeHIiT MHHOEALMOHHOI TP OE el eHIA KOMIUTeKCHBIX, 0 eAT elIbHOCTH Ha YUHO-
HeATENBHACTI 32 CUeT Ka4eCTEEHHbIX OLIEHOUHO- MHHOEAUMOHOI
HapalVEaHia 06bema aHATUTIYECKIX NP OLIegypIIpH MH(PaCTPYKT YPbL BT, Y.
TIPHBIT eYeHHBIX BHe OI0M KeTHbIX EBITIOTHEHIH Ha YUHBIX MCCITEJOBAINL || MeKAyHapOmHOIL.

CpefCTE, ET.Y. OT MHOCTPaHHbBIX paspab oTKi MHHOBALMOHHBIX 3.2.TloebmuIeHne YpOEHA
OpraHIsaLIL. TIPOEKTOB. KOMMYHMKA LIV MeKI Y

2. CoBepuIeHCTEOBAHIE CHCTEeMBI 2. IloebmIeHe YPOBHA OpraHIsaLMAMI-TIaPTHEPAMI B
HOPMATHEHO-TIPAEOEOT 0 po decCcHOHATBbHOM KOMITET eHTHOCTH Ha yUHO-00pas0BaT ebHOM,
PeryampoBaHNA P OLECCOoB COTPYAHMKOE ITyT eMEHEeA P eHIA peanpHOMCEKTOpaX . OisHece,
CTHMYJTHP OBAHNA MHHOEALIMOHHOI MEOroDOpPNETHOM CHCT eMBI OpraHax BIacTH,

aKTHEHOCTH OPraHIT3aLmt. HeIp epbpIBHOTO 00yueHA. 00LIeCTEeHHPIX OpPraHIT3alnnL

\

)

|

HHOMKA T OpBI-TIPHOPHT eTHI

HOEeATIbHOCTH.

VMHHOEA L[HOHHO{I HOEAT eJIbHOCTH.

6. YEemrueHie o oM SKCIIOPT 2 HAYKOMKOI, MHHOEALMOHHOM P OAYKLI E 061reM o6beme p eamrsatpm
Ha KO eMKOJ1, MHHOEBaLMOHHOM TP 07 YKLIFIL.

1. VEenmeHye J0aM Ha YKO VKO TP OAYKLUHIM B 0011eM 0 0 eMe ITp 0MSE eI e HHOM ITP O My KLV

2. YeemirdeHne J0IM 0TTP Y KeHHOM MHHOBALMOHHOM TP OAYKLVH B 0011eM 06B eMe oTrp Yy KeHHOM TP O My KLUHIL
3. VEemirueHie TeMITIOE M3MeHeHIA 00 eMOE 001ero dirHaHCHp OBAHIA HAYUHOI, MHHOEA LFIOHHON

4. Veenmuerne gonn eHeOromKeTHOro umHaHCHPOBAHNA B 06memob6beme dimHa HCHPOBAHIA Ha YUHOI,

5. VEeemmueHie v enbpHOro Eeca o bmero 06benma EbIPpYHKN OT peanrsalpm mp opyKuim (pa bot, yeryr)

Puc. 4. PesyibTaThl peaausanuy MeXaHN3MOB HUHHOBAI[TMOHHOTO PAa3BUTHUSA OpPTaHU3aI[A

(paboT, ycayr), *HHOBAIIMOHHBIX TeXHOJIOTUH, Hapalliu-
BaHUA (PUHAHCOBOTO MOTEHIINAJIA JOJIKEH ObITH peasiu-
30BaH 3a CUET Pa3paboTKu 3(pPeKTUBHBIX MEXaHN3MOB
MHHOBAIIMOHHOTO Pa3BUTHUA, KOTOPbIe 00eCIIeUnBAIOT
IJIaHOMEPHYI0, BBAMMOCBABAHHYIO, IOSTATHYIO pea-
JM3aIUI0 NMHHOBAIITMOHHON IMMOJNTUKYN OPTaHU3aI[ui
B YaCTHOCTU, PETUOHAJBHOMN U IOCYapPCTBEHHOU MH-
HOBAI[MOHHOI MTOJUTUKY B 00IITEM, C IIEJTHI0 POCTA KOH-
KYPEHTOCIIOCOOHOCTH HA MEeXKIYHAPOIHOM ypoBHE. [[1sa
WHHOBAITMOHHOTO PA3BUTUA OPTAaHMUBAIIUHA OCHOBHBI-
MU BBICTYHAIT KOMIIOHEHTHI Pa3BUTUA (PMHAHCOBOTO
HOTeHIaJa, afalTalul 1 THOKOCTY HOPMaTUBHO-
IPaBOBOM CUCTEMBI AKTUBU3AIUN WHHOBAI[MOHHOM
IeATeJIbHOCTH, HAYYHO-MCCJIEJOBATEIbCKON 1 NHHO-
BaIlMOHHON MH(MPPACTPYKTYPHI, MHTEJIJIEKTYaJIbHOTO
TOTEeHIIUaJa, aKTUBHOTO BHEJIPEHU A NH(POPMAI[MOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B OCHOBHOM 1 BCIIO-
MOTaTeJbHOU AeATebHOCTU. MexaHM3MbI Ipeycma-
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TPUBAIOT KOMILJIEKC HHCTPYMEHTOB, 00€CIIe€UMBAIOIITNX
peasn3anuio KOHKPETHBIX 3a/la4, IPU 3TOM IIPeJyc-
MaTpuUBadA CIIOCOOBI UX peaam3anuu, KOMaHIbI MC-
TIOJTHUTEJIe! U MapTHEPOB, OXKUJAEMBIX Pe3yJIbTATOB
¥ IPOTHO3BUPYEMBIX PUCKOB. COTJIacHO BHIOPAHHBIM
IIPUOPUTETAM, OIleHKe TeKYIIero (1 PeTPOCIeKTHBHOTO
COCTOAHVA MHHOBAIIMOHHOTO Pa3BUTUA OPTraHU3ana
(hopMupyeT KOEKPETHYIO IPOrpaMMy AelicTBull B (hopMe
«IOPOYKHOM KapThI» Ha OCHOBE BKJIIOUEHNA NHCTPYMEH-
TOB, ()OPM U CIIOCOOOB PeaIN3aIINH KaK/J0T0 MEXaHU3Ma
CUCTEMBI MHHOBAIIMOHHOTO pa3dBuTud. Peasmusanua
Ka’K/JJ0T0 9TaIla «LOPOXKHOU KapThI» NHHOBAITLOHHOTO
Pa3BUTHA TO3BOJIUT JOCTUYD 3aIJIAHUPOBAHHBIX ITOKA-
3areJseii, 00ecreuynB aKTUBU3AIINIO0 MHHOBAIITUOHHOMN
IeATeIbHOCTY OPTaHUBAINY B paMKaX (popMUPyeMBbIX
KOOIIePaIMOHHBIX PECYPCHBIX MOJeJel, YKPenaas
YPOBEHBb KOHKYPEHTOCIIOCOOHOCTH Ha HAIIMOHAJIHHOM
U MeXXIYHAapPOIHOM YPOBHAX.
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NEQATOTIYHI HAYKU

CURRICULUM OPTIMIZATION ON THE BASIS
OF A MULTIDISCIPLINARY APPROACH

Summary. The aim of the study is to find ways of specialty curriculum optimization on the basis of a multidisciplinary ap-
proach. The state of the art is characterized by the lack of well-defined criteria for the synergistic integration of disciplines within
the specialty curriculum, which necessitated the solution of the following issues: in relation to which system-forming factor
to compare disciplines; how to take into account the indirect contribution of a discipline to achieving the ultimate goal of the
student’s development; how to measure the efficiency/weight of the discipline in the situation of selection. To deal with these
issues, the following methods were used: theoretical analysis of literature; system (quantitative and qualitative) analysis of the
National Qualifications Framework, Education Standards, specialty curricula and technical discipline work programs formats
and content; activity analysis of the Education Quality Guarantors, curriculum developers and lecturers of disciplines on the
basis of structured questionnaires. The obtained results were compared with the efficiency of students’ training based on the
correlation and factor analysis. The study allowed determining the system-forming factor in relation to which the comparison of
disciplines is performed in the situation of selection; finding a way of considering the discipline direct and indirect contribution
to the development of students’ strategic competences; devising a formula for measuring the discipline weight in the context of
the specialty curriculum. The study revealed a direct dependence of the discipline weight on the methods of its teaching and the
synergistic effect of the student development from the interaction of disciplines selected on the basis of the proposed principles.
The application of the obtained results will allow optimizing specialty curricula, which will improve the quality of the education
and free up time for students’ self-development. The study of the multidisciplinary approach significance has proven its inex-
haustibility as a source of new scientific research.

Key words: curriculum optimization; multidisciplinary approach; situation of selection; quality evaluation; discipline weight.

Modern education is experiencing a difficult peri-
od of a paradigm shift. In an effort to meet the
modern world needs, a new generation of curricula is
reorienting traditional subject teaching to the com-
prehensive development of an individual who is able
to live efficiently in a dynamic rapidly changing high-
tech globalized world. Student-centered education
requires the reorganization of the training process,
which should simultaneously correspond to human na-
ture, meet the needs of society and continue passing on
mankind experience via academic disciplines. This task
is multidisciplinary in its essence. Multidisciplinarity
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is a challenge for Ukrainian education, as well as for
the world one. Key words in international scientific
publications like “transdisciplinary course”, “curricula
coherence”, “interdisciplinary/integrated/interstitial
curriculum”, “transversal competences” prove that
Western researchers are one step ahead in studying
multidisciplinarity from different entry points.

The main question to answer is: “How to relate the
content and the prospects of one discipline to another
one in order to ensure quality education?”. This ques-
tion poses the key methodological challenge which

deals with the development of tools for describing
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and evaluating the new forms of curriculum develop-
ment and implementation when a traditional subject-
oriented curriculum is abandoned in favor of multi-
disciplinary one. Scientists explore integrative goals,
using the concept of Bernstein’s knowledge structures
[1] as well as languages of description to theorize a con-
tinuum of approaches to curriculum integration from
functional to principled ones. This methodological
maneuver is implemented by the mechanism that pro-
vides access to the analysis of organizing principles
of interdisciplinary curriculum design [2, p. 1068].

The connection between interdisciplinary programs
and the so-called power of knowledge is discussed in the
215 century educational discourses. The demands of
both knowledge and knowers are brought into balance
[3, p. 483]. The real challenge for scientists is the di-
chotomy of identities diversity and access to the power
of knowledge. This dichotomy is solved by devising
curricula that are transversal to the disciplines with-
out destroying the boundaries between them. The idea
of creating an interstitial curriculum or “connective
tissue” between disciplines is put forward [4, p. 25].

The mainstream in understanding curriculum in-
tegration promotes it as a solely pedagogical arrange-
ment and blames disciplines for fragmenting learners’
experience. At the same time the empirical evidence
shows that the question of integration cannot be left
to lecturers alone. It is crucial to design a coherent
curriculum that supports the teaching studying learn-
ing process with an appropriately differentiated and
integrated structure of subjects [5]. Some cases demon-
strate the success story of integrated curricula [6, p.
264; 7, pp. 157-173].

The creation of multidisciplinary curricula is com-
plicated by the unsolved problem of transition to a new
generation of curricula, which requires study of the
traditional and new curricula compatibility [8, pp. 202—
214]. Broad and balanced education is becoming a pri-
ority [9, p. 20] as a prelude to an independent choice
[10, p. 108]. According to Morgan Plato, education
ought to involve “physical training and mental or moral
training” because such curricula develop virtues [11,
p- 49]. Plato supported a broad and balanced subject-
based curriculum which, in pursuit of truth, leads to
prosperity because acquaintance with the truth is part
and parcel of the good life. However, this is not always
the case. With the help of knowledge one can learn how
to live a good life in the nonmoral sense [12, p. 51].

All traditional curricula are subject-oriented and
indicate the content to be studied. They are based on
the intrinsic value of a subject [13, p. 4] but the contri-
bution of subjects is limited. A discipline is studied not
for the sake of broader aims but for its own sake [14,
p- 30]. There is no logical explanation for the contribu-
tion of a discipline to the purpose of life. The study of
a discipline as such does not lead directly to personal
prosperity, professional success or social employment.
The subject curriculum does not inform about pro-

fessional opportunities and cannot help to get a well-
paid job. Awareness of the world is a prerequisite for
achieving personal, professional and social aims. One
cannot live an independent life without information
about the world we live in [15, p. 23].

New curricula are well informed about interaction
with the world because without this knowledge it is
impossible to achieve aims in it. The content of the
subject also informs about the world, some parts of the
subject make a specific contribution to a particular aim
but learning that fulfills the purpose of the subject is
narrower than the content of the subject. Therefore,
subjects should provide content that helps to achieve
the aims of the curriculum through acquaintance with
the world. This is a prerequisite for the development of
target competences in a specially organized activity.
Life goals and subject curricula can coexist. Areas of
learning and experience in general can provide rich
content to achieve a broad goal, to be consistent, to
use a distinctive way of thinking and to maintain an
“identifiable core of disciplinary and instrumental
knowledge” [9, p. 38]. The line of subjects can go along
the line of broader aims of education due to multidisci-
plinary curriculum if disciplines are united by content
that contributes to the achievement of broader aims [8,
pp. 202—-214]. If subject curricula are complemented
by target activities, the subject becomes a prerequisite
for life success [8, pp. 202—-214].

The connection between the curriculum and the life
goals clarifies HOW and WHY to teach. To achieve
these goals, it is necessary to organize the target ac-
tivities. Students must understand the meaning of the
subject for their lives in terms of interaction with the
world. New curricula should introduce personal aims
in education and focus on the target development of
actual features. Modelling and training the efficient
behavior can be a solution. But learning process itself
can develop necessary features even better than tech-
niques because it is supposed to provide these features
through lecturers as educators [8, pp. 202—-214].

Relieving the tension between the traditional and
the new curriculum is possible by overcoming the nar-
row professional orientation on the basis of the free-
dom of choice from a wide balanced set of disciplines
in the format of multidisciplinary curricula. However,
the optimal time and set of disciplines remain in ques-
tion. In order to link different disciplines into a syner-
gistic system, it is necessary to find a system-forming
factor. Modern educational programs are centered on
the student, whose cognitive and personal development
is reflected in the competences. Yet, the selection of
competences repeats the infamous story of the “bag of
virtues” where everyone has their own understanding
of what is necessary. Therefore, in order to obtain clear
guidelines for the system integration of disciplines,
it is necessary to identify strategic goals in terms of
competences. Most European curricula are focused on
4 strategic goals — students should be: 1) ambitious ca-
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pable learners who are ready to learn throughout their
lives; 2) healthy, confident individuals who are ready
to lead fulfilling lives as valued members of society;
3) enterprising creative contributors who are ready to
play a full part in life and work; 4) ethical, informed
citizens who are ready to be citizens of their country
and the world [9, p. 31]. That is, young people should
be able to lead fulfilling personal, civic and profes-
sional life, for which the curriculum must develop an
ambitious, capable, healthy, confident, enterprising
individual [8, pp. 202-214].

In most modern university curricula qualities are
specified as a description of the expected cognitive
and personal virtues of the graduate [16]. It includes:
1) perfect mastery of the discipline that means breadth
and depth of knowledge of one or more disciplines and
their application in real-world context; discipline-
specific skills and attributes; understanding disci-
plinary epistemology and methodology; awareness of
current research in the discipline; ability to undertake
research and enquiry within the discipline; autono-
mous learning within the discipline; 2) skills in re-
search and enquiry that means ability to learn through
research and enquiry; ability to plan, undertake and
present research as appropriate to the discipline;
ability to consume and evaluate research critically;
3) personal effectiveness and self-awareness — ability
to communicate effectively in an increasingly digital
world for a variety of purposes and audiences, and
through a range of appropriate media; ability to ar-
ticulate what and how they have learned, awareness of
their strengths and areas to develop, and commitment
to learning and reflection; desire for self-improve-
ment; personal self-awareness and reflection, self-effi-
cacy, intellectual curiosity, adaptability, resilience and
commitment to lifelong learning; 4) global engagement
and multicultural awareness that means intercultural
competence and global outlook; social and civic respon-
sibility; ability to collaborate effectively and adapt
to different work or study contexts; appreciation of
multiple perspectives and valuing diversity [16].

One who is well acquainted with the National Quali-
fications Framework [17] and Standards of Specialties
[18] easily recognizes the goals of cognitive and per-
sonal development of Ukrainian higher education in
terms of knowledge, skills, communication and self-de-
velopment which are reflected in integrated, special
and general competences [19]. This is not surprising.
The reform of Ukrainian education is inspired by in-
tegration into the European education space.

If we focus on the final requirements, the multidis-
ciplinary curriculum [16] should be: 1) discipline based
to enable the acquisition of deep knowledge in combi-
nation with the skills development; 2) research based
to engage students in research throughout studies, to
inform about current research within disciplines, to
engage in research discussions, to present results in
collaboration with the community of scholars; 3) di-
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verse and inclusive to represent the world we live in
and to meet the needs through the acquisition of disci-
plines, recognizing the contribution and influence of
different groups; 4) global to understand disciplines
and their application as well as to develop intercultural
competences considering global perspectives; 5) con-
textual to gain an understanding how knowledge/skills
can be applied to real world problems and to develop
critical perspectives on current thinking and practice
by drawing on theories and wider research.

Thus, the main theme in modern scientific discourse
on the curriculum design and optimization is “bridging
the gap” between innovative student-oriented and tra-
ditional subject-oriented training. As wittily noted by
White: “During the transformation new patterns have
been overlaid on old but the old shine through” [20, p.
179]. This is also characteristic of Ukrainian education
which has an ambivalent tendency for preservation and
development. On the one hand, how to give up heritage
that has been tested and worked for many years? On
the other hand, how to survive ignoring the demands
of the new time? To develop while preserving the expe-
rience is possible if we find links between the modern
model that is focused on the development of students’
multidisciplinary competences and subjects that are
designed to develop more specific knowledge, skills
and abilities. Methods of educational activities and
creative use of the subject content are determinative.

The search for national literature that directly ex-
plores the topic of curricula optimization on the basis of
a multidisciplinary approach has yielded almost noth-
ing despite the great practical relevance of the problem.
Indirect contribution to the solution of the problem
was given by the literature related to: the Ukrainian
education competitiveness in the global dimension [21,
pp. 24-42], the National educational standards [22, p.
8; 23, pp. 205—-210], the University curricula [24], the
University complex evolution [25, pp. 293—306], the
inadmissibility of curriculum existence to provide ex-
clusively workload [24]. The strategy of values co-cre-
ation, which uses social media platforms as a meeting
place for students, lecturers and employers, is the most
interesting in the context of multidisciplinarity [26,
pp- 228—-240]. Attention is focused on the analysis of
existing media for communication with stakeholders,
which is successfully used in business when interact-
ing with customers. This strategy has perspective for
multidisciplinary team interaction while developing
training courses. In general, the state of the art with
the implementation of a multidisciplinary approach
remains insufficiently studied. An innovative approach
is required. This approach deals with curricula optimi-
zation through multidisciplinary system links.

Aim and Hypothesis. We put forward a hypothesis
concerning the curricula quality optimization on the
basis of interdisciplinary links considering disciplines
developmental capacity for achieving a strategic goal
within National/European Qualification Framework
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(NQF/EQF) and Higher Education Standards (HES).
The strategic goal deals with the development of NQF/
EQF/HES competences (integrated, general and spe-
cific), hereinafter referred to as “Strategic Compe-
tences” (SC). To test the hypothesis, it is necessary to
answer the following questions: 1) How to identify the
correspondence between discipline and SC? 2) How to
consider the discipline significance in the development
of SC? 3) How to measure the discipline contribution
to the development of SC? So, the aim of our research
is to bridge the gap between competence-oriented and
discipline-oriented approaches.

Methods.

Research Modal/Design. Quantitative, qualita-
tive and mixed research methods were used to solve
the problems and to achieve the aim of the research.
They include: theoretical and methodological analysis;
data systematization and generalization; longitudinal
psycho-pedagogical experiment under condition of
real University training; statistical data processing
including correlation analysis and analysis of variance
with subsequent qualitative interpretation and content
generalization.

Sample/Participants. The total number of testees
who took part in the experiment covered 300 Bache-
lor, Master, PhD students and lecturers from 5 UA
and 15 EU Universities aged 17 to 55 years. The ex-
perimental study took place within 4 pilot phases
and 3 summer schools of international projects on
human resources management (Tempus-Tacis CD
JEP-24150-2003 “HUREMA”); urban and region sus-
tainable development (N2 530197-TEMPUS-1-2012-
IT- TEMPUS-JPCR, Ne 543651- TEMPUS-1-2013-1-
AT-TEMPUS-JPCR); university start-up development
(N2 530349- TEMPUS-1-2012-FR-TEMPUS-JPHES).
The projects (2013—-2020) were aimed at creating cur-
ricula and evaluating their efficiency. Kharkiv Na-
tional University of Civil Engineering and Architec-
ture (KNUCEA) was the basic research center where
evaluation took place.

Instruments and Procedure. Diagnosis of the com-
petence development level was carried out on the ba-
sis of traditional (Cattell and Leary questionnaires,
content-analyses, tests,) as well as original methods
and measuring tools of Eco-Humanistic Technology
of Self-Development [27] such as Cognitive Mapping
Technique [27, pp. 288—298]; Integrated Development
Matrix [27, pp. 377—382]; Individual Development Ma-
trix [27, pp. 299-307]; Learning Diary Matrix [27, pp.
383—-386]; Learning History Matrix [27, pp. 370-376];
Test-Questionnaire of Metacharacteristics of Personal
Development [27, pp. 342—-369].

The following steps of research were implemented:
1) system analysis of the formats and content of the
National Qualifications Framework [17], Education
Standards [18], Curricula and Work Programs of
technical disciplines; 2) activity study of the Guar-
antors, working groups members and lecturers of

disciplines on the basis of structured questionnaires;
3) comparison of the results obtained with the results
of students training efficiency within longitudinal
psycho-pedagogical experiment under condition of
real University training (KNUCEA).

Data Analysis. There are the following stages of
data analysis: 1) correlations analyses of students’
cognitive and personality metacharacteristics within
intrapersonal and interpersonal relations; 2) factoriza-
tion — grouping the studied indicators by the factor
analysis method; 3) establishing causal relationships
in the framework of a training experiment — manipu-
lation of factors caused by traditional, developmental,
metacognitive, eco-humanistic and multidisciplinary
training; 4) obtaining primary data — indicators of
individual sense-cognitive scheme complexity; solving
problem efficiency in accordance with the criteria of
completeness, velocity and accuracy; professional,
social, existential meta-senses; meta-abilities such as
decision-making, synergetic interaction, self-develop-
ment; meta-qualities such as objectivity, proactivity,
autonomy, responsibility, empathy, creativity, flexi-
bility; 5) scaling (STEN Scale); 6) developing individ-
ual and group profiles; 7) establishing the validity of
conclusions (analysis of variance, determination of
statistical differences by Student’s t-test). Statisti-
cal data processing and graphical presentation of the
results were carried out on the basis of the software
package STATISTICA 10.0 and SPSS 17.0.

Ethical issues. Research was approved by the KNU-
CEA Ethics Committee. For longitudinal training ex-
periment the informed consent of the participants was
obtained. They were informed about the confidentiality
of the personal data integrity with no other conse-
quences on their status.

Results. The results of the research confirmed
the hypothesis concerning perspective of curriculum
qualitative optimization through organization of in-
terdisciplinary system links, taking into account the
discipline developmental significance in the context
of strategic aim achievement in the format of NQF/
EQR/HES. Hypothesis testing answered 3 questions:

Question 1: “How to identify the coherence between
discipline and SC?” Comparison and matching compe-
tences developed by the discipline with NQF/EQF/HES
SC is possible within 5 strategic directions of student
personality development/self-development in terms of
integrated, cognitive, communicative, developmental
and practical competences. For comparison it is neces-
sary to formulate the goals of the discipline in terms
of developmental activities that are structured in the
logic of NQF/EQF/HES;

Question 2: “How to consider the discipline sig-
nificance in the development of SC?” It is necessary
to determine the discipline weight (W?) for the devel-
opment of NQF/EQF/HES competences that requires
considering the coefficients of SC (K°) and discipline
(K9 significance. The last depends on its role:
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e discipline as a goal (A) — Kd = 5;

e discipline as a condition (C) for the SC development —
Kd = 4;

e discipline as a direct means (M) of SC development —
Kd = 3;

e discipline as an indirect means (I) of SC develop-
ment — Kd = 3;

e discipline as an empowerment (P) for the SC devel-
opment — Kd = 1.

The coefficient of SC significance (K°) depends on the
curriculum context. If we focus on NQF, then the gener-
alized K° will be as follows: integral competences (I°) —
K° = 5; cognitive competences (C°) — K° = 4; practical
competences (P°) — K°= 3; communicative competences

(M°) — K° = 4; developmental competences (D°) — C* =
5. This distribution is justified by the level of system
influence and competences dependence on each other:
integral competences cover all other ones in general,
developmental competences are condition for their devel-
opment; cognitive and communicative competences are
basic for development, but practical competences have
specifically narrow area of system influence;
Question 3: “How to measure the discipline con-
tribution to the development of SC?” Measuring dis-
cipline contribution to the SC development is possible
by using Matrix consisting of 2 panels (see Fig. 1):
e Strategic Competences Panel (SCP) displays: 1) com-
petence code; 2) directions of SC development with

SC — strategic Bachelor Master PhD
'§ competences DC W discipline DC Wd di§dpﬁne DC W discipline
O | Ke—coefficient discipline weight discipline weight discipline weight
of significance competences | 1 | 2 [ 3 4 [ 5| competences | 1 [ 2 [ 3 [ 4] 5| competences [ 1 [ 2[ 3 [ 4 5
1 I“g%"l 111213 | 3 1|31 111213 |3 1(3]1] tm213 |3 131
2 g 212223 |2|1]2 3 212223 |2 3 212223 |2 2 3
3 Dicted 32 |11 1 32 |11 1 32 |11 1
4 | Commumeative | 41m243 |2 323 | sws2a3 |2 32 414243 |2 323
g || e opme] 51 11 51 11 51 11
Dackthue welght Cacheloe Wi=0372 Wksten Wi=0256 PhD course Wa=0304
K= discipline
< sngmfic?nce List of activities for the development of strategic competencies within
=) coefficient L
OlATpIMIClP discipline
513[2 (4|1
11 vlv Development of the ability to work in an international context (international
) projects / mobility programs / summer schools)
12 | o Development of the ability to select, manage and work in an international
’ multidisciplinary team (reality / simulations)
13 vl v vl v Development of thg ability to apply for participation in an international project /
) mobility program / training / research
21l vl v v Development of the ability to search / interpret information in world sources for
] professional / scientific / educational goals
29 vl v v Development of cognitive ability for generalization by excreting sense units in
) the corresponding foreign language content
23| v & Development of critical thinking through verbalization of internal speech by
) linguistic means according to the purpose
31 | v Development of the required general competencies within the framework of
) interactive European trainings
39 . Development of the required general and special competencies through tasks and
) content of foreign language courses
N _ | Development of the ability to communicate orally/in writing, taking into account
41| v | v Vi A o
e purpose, target reader/listener, conditions;
25 | % | w = | o Development of the ability to present results to the international community in
) the formats of articles/presentations/monographs
. ) Development of the ability to lead a discussion at the international level, taking
43| v |V v .
into account cross-cultural features
51 v . Development of the ability to self-development within the subject activity (eco-
: humanistic technology of self-development)

Fig. 1. Matrix for calculating discipline weight in the SC development Legend:
A — aim, D — direct way, M — mediated way, C — condition, P — potential
Source: developed by authors
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coefficient of their significance (K°); 4) Discipline
Competences (DC) codes in accordance with the direc-
tions for each educational level; 5) discipline weight
(W) calculated in accordance with DC role;

e Discipline’s Competences Panel (DCP) displays:
1) discipline developmental activity code; 2) roles for
calculating discipline significance coefficient (K¢);
3) list of discipline activities for SC development.

Discipline weight (W¢) is calculated for each of the
three educational levels in the context of discipline’s
capacity for SC development. The weight measurement
area is located directly opposite the SC according to the
three educational levels. The procedure for calculating
the weight is carried out automatically after enter-
ing the code of Discipline Competence (DC) opposite
the SC it contributes. The calculation is fine-tuned
by introducing coefficient (K°) of SC significance (1
to 5) and the coefficient (K?) of DC significance (1 to
5) for the development of SC in the context of the spe-
cialty. A simple Excel program allows calculating the
weight of the discipline (WY) to decide on its selection
and workload distribution.

The statistics. The statistics supported the answers
received. A special study examined various disciplines
to calculate their weight in the context of the SC devel-
opment. Statistical processing revealed a significant
correlation at a high 1% level between the weight of
the discipline and the degree of its functionality/ fun-
damentality. Such disciplines provide a broad base for
the development of target competences far beyond the
specific discipline, which is a significant advantage
in a situation of uncertainty. For example, physics
(W?=0.128), determining the scientific paradigm of
research methodology for all sciences, forms the the-
oretical thinking of the scientist, which is reflected in
critical thinking and ability to discuss in a language
understandable to all scientists. Mathematics (W¢ =
0.212) is not only a universal scientific measuring
apparatus in any field, but it also develops logical
thinking, which is the key to successful activity in any
field. Information Technology (W= 0.233) provides
practical power to mathematical knowledge through
technological implementation. There is a significant
positive correlation (0.784) between the efficiency of
mastering these disciplines and the efficiency of cog-
nitive (0.567) and developmental (0.421) competences
development, and, as a consequence, the integral com-
petences development (0.494). Fundamentality, which
has always been a qualitative feature of Ukrainian
education, is becoming relevant under condition of
ambiguity. It is modernized in the metacognitive ap-
proach and requires rethinking of academic disciplines
in terms of knowledge about cognition, about oneself,
and about the discipline, which increases significantly
the developmental effect in the process of mastering
the discipline. This approach provides self-develop-
ment under situation of uncertainty that is charac-
teristic of modern life.

The study identified multifunctional disciplines
that are important for the development of integral,
general and professional competences at all levels of
education. This is, first of all, “Foreign language”,
which showed the highest weight in the context of SC
development at the levels of Bachelor (W¢ = 0.372),
Master (W¢= 0.256) and PhD (W? = 0.304). For com-
parison, specialty disciplines showed weight at the
levels of Bachelor (W= 0,095-0,034), Master (W=
=0,069-0,027) and PhD (W¢=0,075-0,038), and
practical skills trainings at the levels of Bachelor (W? =
=0,023-0.015), Master (W¢=0.017-0.006) and PhD
(Wd=0.010-0.007). It should be noted that such indi-
cators show not so much the importance as the degree
of multidisciplinary impact.

Within “Foreign language” discipline not only pro-
fessional competences but also integral and general
ones are developed. At certain levels foreign language
in addition to the goal itself can be:

e a condition for full-fledged activity in the interna-
tional context;

e an opportunity to participate in developmental prac-
tices and trainings of a high level of quality (includ-
ing online mode) for the purposeful development of
practical skills and abilities;

e a direct means of information retrieval, communi-
cation (presentations, discussions), verbalization of
thinking; in-depth study of target content or indirect
means of self-development.

Without foreign language it is impossible to
develop the key ability to work in an international
context, to participate in international projects/
mobility /summer schools, the basic requirement
for which is knowledge of foreign language at B2
level. Foreign language-mediated activities provide
a higher level and quality of development. The insep-
arable connection between thinking and speech has
been scientifically proven. It is possible to verbalize
the thought only through speech means, therefore
development of thinking can be carried out pur-
posefully through development of ability to make
out a thought, taking into account the purpose, the
target recipient, the task and conditions for its ex-
teriorization. Moreover, only within this discipline
verbal resources are purposefully provided for the
design of a thought.

Focused research revealed the following activities
within the “Foreign Language” discipline, which are
related to the strategic competences of the NQF:

1. Integral competences:

1.1. Development of the ability to work in an inter-
national context through participation in international
mobility projects/programs/summer schools;

1.2. Development of the ability to select, manage
and work in an international multidisciplinary team
of real projects and simulations;

1.3. Development of the ability to apply for partic-
ipation in an international project/mobility program/
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receiving an international scholarship for study/re-
search;

2. Cognitive competences:

2.1. Development of the ability to search and inter-
pret information in world sources through the tasks
of scanning /skimming/analytical reading and listen-
ing to solve professional, educational and research
problems;

2.2. Development of cognitive abilities through de-
termining meaning units in foreign language content;

2.3. Development of critical thinking through the
tasks of internal speech verbalization on the basis of
appropriate linguistic resources that shape opinion,
reasoning, assumptions, probability, agreement, dis-
agreement, concession, approval, disapproval, neutral
attitude, dissatisfaction; determination of priorities/
preferences/wishes; formulation/analysis of goals/
causes/consequences; comparison, opposition, for-
mulation of differences/advantages/disadvantages;
decisions, choices and reasons; formulation/accep-
tance/rejection of the proposal, counterarguments;
formulation of results/consequences; recommenda-
tions, advice.

3. Practical competences:

3.1. Development of general and special compe-
tences within the framework of interactive European
trainings: 1) developmental competences including:
understanding one’s own experience; knowledge of
self-development mechanisms; an ability to learn, to
set strategic and intermediate goals, self-evaluation,
time management skills; 2) communicative compe-
tences including: knowledge of one’s own social sup-
port network; an ability to express oneself and receive
feedback, to redirect communication or conflict into
the constructive direction, to stay confident and con-
vincing, to use typology, to manage stress, to work in
a team; 3) professional competences including: self-as-
sessment of professional competence and development,
the choice of professional development strategy, an
ability to master the profession (cognitive actions), to
solve professional problems (training actions), to apply
professional knowledge (practical actions).

3.2. Development of general/special competences
through tasks/content of foreign language courses.

4. Communicative competences:

4.1. Development of the ability to communicate
through the task of composing written/oral messages,
taking into account the purpose, target reader/listener
and the available conditions;

4.2. Development of the ability to present the re-
sults of work to the international academic and pro-
fessional community in the formats of articles, pre-
sentations, monographs;

4.3. Development of the ability to discuss, taking
into account cultural features within the practice and
simulations that teach: to form impressions, to express
opinions, to reason, to make assumptions, to express
probabilities; to ask an opinion, to agree/disagree/give
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in; to express approval/disapproval/neutral attitude/
dissatisfaction; to determine priorities/preferences/
wishes for the future; to formulate a goal, to express
areason; to analyze the cause and effect; to equalize,
to contrast, to formulate differences/advantages /
disadvantages; to propose solutions, to inform about
the choice and reasons; to make/accept/refuse the
offer, to give counterarguments; to report results/
consequences; to recommend, to give advice.

5. Developmental competences:

5.1. Development of the ability to self-development
within the subject activity, modelling real conditions
of everydayness (Eco-Humanistic Technology of Self-
Development);

5.2. All competences that are formed through cog-
nitive/practical activities are developmental.

Analysis of work programs in the “Foreign lan-
guage” discipline of high efficiency, which measured
the growth of indicators (A) based on a comparison of
the starting (ES) and final (ER) levels, showed:

e the level of development of the cognitive scheme
complexity —ER = 0.79 (ES = 0.37, A = 0.42);

e efficiency of problem solving (velocity, accuracy,
completeness) — ER = 0.69 (ES = 0.35, A = 0.34);

e level of meta-sense development: professional
sense — ER = 0.69 (ES = 0.32, A= 0.37), social
sense — ER = 0.67 (ES = 0.43, A= 0.24), existential
sense — ER = 0.65 (ES = 0.42, A= 0.23);

e level of meta-abilities development: decision-
making — ER=0.64 (ES=0.39, A=0.25), commu-
nication — ER=0.65 (ES=0.39, A=0.26), self-de-
velopment — ER 0.69 (ES=0.38, A=0.31);

e level of meta-qualities development: objectiv-
ity —ER =0.79 (ES = 0.41, A= 0.38), proac-
tivity — ER = 0.70 (ES = 0.36, A= 0.34), au-
tonomy — ER =0.67 (ES = 0.33, A = 0.34),
responsibility — ER = 0.58 (ES = 0.38, A= 0.20),
creativity —ER = 0.62 = 0.35, A= 0.27), flexibili-
ty —ER=0.57T(ES=0.34, A =0.23), empathy —
ER =0.55 (ES =0.35, A= 0, 20).

System analysis of the actual formats and content
of 25 curricula of economic, construction and architec-
tural profile showed that 67% of curricula have lost
touch with the strategic competences of the NQF; 52%
of curricula do not have a relevant link between the
strategic competences and the disciplines that these
competences are able to develop; 78% of curricula
lack educational materials adequate to the goals of
strategic competences development. System analysis
of 33 work programs of technical disciplines revealed
the lack of a format in which the direct compliance of
educational activities with SC is established. In the
description of the methodology there are no methods
for the development of strategic competences. The re-
sults of analyzing actions of the Guarantors, members
of working groups and lecturers of disciplines on the
basis of structured questionnaires showed that 87%
of respondents lack understanding of patterns and
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mechanisms of competence formation; 72% are char-
acterized by a narrow understanding of developmental
activities; 78% lack competence in psychological and
pedagogical issues.

Thus, comparison of disciplines in the situation of
selection is possible by expressing discipline goals in
terms of strategic directions of student’s personal-
ity development. It is optimal to focus on 5 types of
SC — integral, cognitive, practical, communicative
and developmental ones. Each discipline contributes
to the development of SC as a goal, as a direct or indi-
rect means, as a condition and as an empowerment. To
calculate the weight of the discipline, the coefficient
of discipline significance is identified depending on
its role in the SC development and the SC coefficient
significance. Measuring the contribution of the dis-
cipline to the development of SC is possible with the
help of a matrix that allows transforming the goals of
the discipline (formulated in terms of developmental
actions) into specific numerical data measuring the
weight of the discipline in the context of the specialty
curriculum. Purposeful research revealed the depen-
dence of the discipline weight on: 1) the coverage of the
discipline which is conditioned by its functionality/
fundamentality and gives an advantage in a situation of
ambiguity; 2) teaching methods with the highest effect
of Eco-Humanistic approach; 3) psycho-pedagogical
competence of course developers and lecturers. The
following negative effects were revealed: 1) loss of
focus on the SC of the NQF in the process of their spec-
ification in educational standards, specialty curricula
and work programs; 2) blocking the development of SC
due to the discipline inconsistency or limited ability
through teaching methods; 3) narrow professional un-
derstanding of developmental activities. It is revealed
a synergistic effect of the students’ development caused
by interaction of the disciplines included in the curric-
ulum on the basis of the proposed selection principles.

Discussion. Decision-making in a situation of ambi-
guity requires at least a strategic focus on the ultimate
goal and, as a maximum, the presence of a measure-
ment scale for comparison and selection of the most
efficient solution.

Statement of the problem. The main problem in the
design of specialties curricula (SPC) is the lack of clear
criteria for the selection of disciplines that ensure its
implementation and the distribution of workload be-
tween disciplines within the curriculum. Preliminary
research of existing curricula has shown that making
decision concerning discipline selection is intuitive. It
is not based on objective performance indicators, but
on purely formal characteristics of curriculum, on
developers’ personal experience and subjective ideas or
on purely vital needs to “inflate” the workload to save
the stuff. In “Matrix of curriculum competences com-
pliance with the discipline” and “Matrix of providing
curriculum results by relevant discipline” the reason
for discipline choice cannot be identified.

The second problem arises from the first one. It is
related to the choice of the system-forming factor for
comparing and choosing disciplines. The Discipline
Work Program (DWP) completes a full planning cycle
of the entire educational process. National Qualifica-
tions Framework (NQF) sets out strategic guidance
in the context of the target area in the Specialty Ed-
ucational Standards (SES) format. SES are specified
in “Specialty Curriculum” (SPC) in the context of the
policies and capacities of each university. DWP is a fi-
nal point of the cycle that represents the actual devel-
opmental environment. This environment is crucial
because student interacts with it directly. It is this
interaction that determines the quality of student’s
development.

The DWP implicitly contains the goals of the NQF,
SES and SC. Unfortunately, interpretive “noise inter-
ference” stands in the way to transformation. NQF
goals concretization in different contexts of SES and
SC leads to the loss of hereditary connection with NQF
at the level of DWP. To avoid losses and to measure the
overall contribution of the discipline to the efficiency
of student’s development, it is necessary to reconnect
the DWP with the system-forming NQF. It is possible
by aligning the discipline contribution with the context
of specialty. Fine-tuning of discipline is needed. It
is based on distinguishing discipline contribution as
a goal, as a direct or indirect means, as a condition or
empowerment for competences development.

Review of methodology. To solve the research prob-
lems the following methods were used: theoretical
analysis of the literature; system (quantitative and
qualitative) analysis of formats and content of the
National Qualifications Framework, Specialty Educa-
tional Standards, Specialty Curricula and Discipline
Work Programs. At the same time, the actions of the
Guarantors of education quality, curriculum develop-
ers’ groups and lecturers of disciplines were studied on
the basis of structured questionnaires. The obtained
results were compared with the efficiency of students
training within longitudinal psycho-pedagogical ex-
periment under condition of real university education.
Methods of statistical data processing were used as well
(correlation and analysis of variance with qualitative
interpretation and generalization of the content).

Summary of the main results. The research
achieved its goal. It has found the ways of SPC opti-
mization on the basis of clear criteria for synergistic
integration of disciplines within the specialty curric-
ulum. The following criteria were identified: 1) direct
cohesion of the discipline with SC developmental goal.
It was established by transforming discipline goals into
terms of developmental actions, that were structured
in the logic of NQF competence strategic directions
development; 2) the discipline significance in combi-
nation with the significance of SC that this discipline
is able to develop. Direct and indirect contribution of
the discipline was taking into account; 3) the discipline
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weight measured by a matrix tool that combines indi-
cators of SC with indicators of discipline.

Research revealed positive and negative factors
of the discipline influence on the efficiency of the SC
development. Positive factors include: 1) coverage/
fundamentality of the discipline that gives advan-
tages in a situation of ambiguity; 2) an innovative
methodological approach to teaching a discipline.
Eco-Humanistic and Metacognitive approaches in the
context of SC development/self-development proved
the most efficient; 3) psycho-pedagogical competence
of the Guarantors, curriculum developers, as well as
course lecturers. Negative factors include: 1) loss
of SC as goals in the process of their specification in
SES, SPS and DWP; 2) lack of SC development due to
inconsistency of discipline or methods of teaching;
3) narrow (restricted by specialty) approach to the
development of SC.

The synergistic effect of development was revealed
as a result of interaction of the curricula disciplines
that were selected due to their significance in the SC
development.

The innovative approach to SPC optimization opens
perspectives for a multidisciplinary approach, when
multidisciplinarity operates not only within a specific
course of study, but also within the entire curriculum.

Reference to previous experimental studies. Previ-
ous experimental research was related to the study of
students’ cognitive and personality development pat-
terns under conditions of HEI training while studying
a particular discipline. As a result, Eco-Humanistic
Technology of Self-Development — EHTSD was created
[27]. Within EHTSD training is focused not on the dis-
cipline and not on the student, but on the interaction
between them. The training environment simulates
natural condition of self-development of an individual
on the basis of psychological mechanisms (“integrity of
internal and external activities”, “intention to balance
sense — resources — conditions”; “dependence of the
developmental efficiency on the existential orientation
and strategic goals”). EHTSD proved to be the most
efficient in comparison with the traditional, devel-
opmental and metacognitive training. A synergistic
effect of self-development was revealed [28 p. 157].
Measuring techniques and instruments were created
to confirm scientifically the obtained results.

The findings of the study were used in four Europe-
an projects aimed at designing multidisciplinary cur-
ricula of human resources development (Tempus-Tacis
CD JEP-24150-2003 “HUREMA”) city and region sus-
tainable development (Ne 530197-TEMPUS-1-2012-1T-
TEMPUS-JPCR; Ne 543651-TEMPUS-1-2013-1-AT-
TEMPUS-JPCR), University start-up development
(Ne 530349-TEMPUS-1-2012-FR-TEMPUS-JPHES).
To evaluate the efficiency of project curricula special
measurement tools were created.

The experience gained in research within inter-
national multidisciplinary teamwork helped to carry
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out qualitative and quantitative analysis of the devel-
opmental potential of NQF, SES, SPS and DWP. As
aresult, the direct dependence of the education quality
on the multidisciplinary balance of selected disciplines
with considering their developmental potential in the
context of educational level aims and target specialty
was revealed, which, in turn, necessitated the creation
of weight measurement of each discipline.

Discussion of the results. It is characteristic of ed-
ucation and science to divide verbally what is insepa-
rable existentially. If education is centered on the stu-
dent as a personality, their integrity and uniqueness
must be taken into account. No matter how much we
plan to develop knowledge, skills and abilities, they are
acquired by one person. The “meeting” and integration
of all educational intentions takes place in the mind of
alearner. It is there that the seperate disciplines come
together in a unique cognitive scheme that is naturally
multidisciplinary. Therefore, multidisciplinarity is
not only a need of the time, but also a natural charac-
teristic of the student cognitive scheme. If teaching
is designed to promote the system development of the
individual, a multidisciplinary approach should be
carried out not so much at the level of the total set of
disciplines, but at the organization of optimal links
between disciplines within curriculum. A solution
requires methodology that allows achieving truly syn-
ergistic multidisciplinarity on a scientifically sound
and practically appropriate basis.

Recommendations for educators. The implemen-
tation of the obtained results will allow optimizing
curricula on the basis of clear criteria for selecting
disciplines with the help of a matrix tool. It was created
with consideration of real needs and opportunities of
the educational process. Its use is a prerequisite for
improving the quality of training.

Implications for research and practice. The im-
plementation of the results opens the possibility of
a scientific approach to decision-making on the opti-
mal selection of disciplines based on quantitative and
qualitative analysis of their ability to meet the needs
of students’ system (cognitive and personal) develop-
ment. The created tool expands research opportunities
aimed at creating high-quality multidisciplinary cur-
ricula and enriches practice with an innovative and
accessible to every educator approach to measuring
the quality of the discipline.

Suggestions for further research. The multidis-
ciplinary approach is an inexhaustible source of new
scientific studies. The subject of training develops
herself/himself through the creation of new links in
personal sense-cognitive scheme that is multidisci-
plinary by its nature. The learning environment that
simulates the real world is inevitably becoming mul-
tidisciplinary. Development, as a result of the inter-
action of the learner with the learning environment,
requires the study of this developmental process pat-
terns. A characteristic feature of this pattern is mul-
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tidisciplinarity. The key word of this kind of research
is the optimal cohesion.

Limitations. Limitations of study were related to
the data collection: the lack of necessary educational
standards that were in the process of being created;
absence of free access to the array of work programs;
insufficient financial resources for access to databases
of international publications.

Conclusions. The results of the study proved that
modern Guarantors of education quality do not have
clear criteria for evaluating the efficiency of academic
disciplines for optimal quality implementation of cur-
ricula. As a result, there is a lack of sound, balanced
and objective selection and distribution of workload
between disciplines, which, in turn, raises the prob-
lem of integrity and conflict situations. The solution
concerns the use of a multidisciplinary approach and
the introduction of such a basic measure of efficiency
as the discipline weight.

A multidisciplinary approach involves a problem
of connection and continuity between levels of ed-
ucation provided by a wide variety of disciplines.
This problem is solved by creating initial strategic
orientation in the educational process that provides
organization of an optimal system of training when
the result of the previous activity becomes means
of the next activity implementation. This kind of
transforming a goal/result into a means requires the

academic disciplines teaching in terms of subject ac-
tions aimed at developing relevant competences. The
European/National Qualifications Framework is an
ideal system-forming factor which summarizes the
ultimate goal as a strategic orientation for the opti-
mal education process.

To achieve full compliance of the discipline with the
qualification framework, competences should be divid-
ed into integral, cognitive, practical, communicative
and developmental. This allows connecting discipline
to the target competence directly and to measure its
weight within the level of education. The Guarantors
will have a reliable criterion for the selection of disci-
plines and the distribution of workload between them.

A multidisciplinary system approach allows opti-
mizing curricula and preventing non-targeted or repet-
itive actions. It will not only contribute to the balance
of curricula, but also provide a synergistic effect of
the interaction of disciplines aimed at developing one
competence from different points of entry. As a result,
it will improve the quality of curricula and will stimu-
late the development of the methodology of academic
disciplines in the context of modern requirements for
the development of competences.

Further research can contribute to increasing the
developmental effect of each discipline by tuning it
in the context of the development of strategic com-
petences.
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CYTHICTb HAYKOBOI KATEIOPIi
«METOA0A0TYHUN NMIAXI»

CYWHOCTb HAYYHOW KATEFOPUU
«METOA0JIOTUYECKUIA NoaXo/1»

THE ESSENCE OF SCIENTIFIC CATEGORY
«METHODOLOGICAL APPROACH»

AHOTaUif. Y CTATTi YTOYHEHO CYTHICTb MOHATTS «MeTOgoN02iYHMIA Nigxig», OKpecieHo npobiemy popmyBaHHS METOGOIIO-

2IYHMX MIgX0QIiB Y BITYUZHAHIN ega202iuHin HayLi.

KnrouoBi cnoBa: meTogosioaisi gocigkeHb, METOgo102iYHi Nigxogu, ynpasiHHA OCBITOO.

AHHOTaLMsA. B CTaTbe YTOYHEHA CyLLHOCTb NOHATUS «MeTOgo02MYecKuii Nogxog», odepdeHa npobaema GopmmupoBaHms
MET0g0/102M4eCKMX MOGXOGOB B OTeYeCTBEHHOI Negazoanyeckori Hayke.
KnioueBble cnoBa: MeTogono2us UCCIegoBaHMI, MeTogoso2nyeckie nogxogbl, yrpasieHe o6pa3oBaHNem.

Summary. The article clarifies the essence of the concept of «methodological approach», outlines the problem of forming

methodological approaches in domestic pedagogical science.

Key words: research methodology, methodological approaches, education management.

ycyqacniﬁ HayIi icHye BeJUKa KiJIbKicTh MeTO-
JOJIOTIUHUX TMiAXO0MiB, AKi JeMOHCTPYIOTH Pi3Hi
HampAMHU TOCTiAKeHb i BimooparkamoTh cienudiky
KOHKPETHOI HayKOBO-JOCJIiTHOI JiAJABHOCTI B Ti#l uu
Ti#1 HayKOBi#i raaysi. Ko)keH oKpeMoO B3ATHUI MeTO-
IOJIOTiUHMI HifgXix CTAHOBUTH AKiCHO HOBUI CIIOCiO
BUBYEHHA JOCJiPKYBAaHUX SBUIIL, ajie }KOJEH i3 HUX He
€ YHiBepcaJIbHUM. ¥ HAYKOBil JIiTepaTypi TPAILIAIOTHCA
PisHIi TPAaKTyBaHHA NOHATDH «HAYKOBUU TMiAXig», « METO-
TOJOTIiuHMA migxiz» . IHOAL OTOTOMKHIOIOTHCA IIOHATTS
«METOMOJIOTIUHUH HiAXig» i3 MIOHATTAMM « METOI» Ta
«METONOJOTIUHUY IPUHITUTI» .

MeTta cTaTTi — YTOUHUTH CYTHICTh PO3YMiHHS TOHAT-
TA «METOAOJIOTIYHUH MiaAXim» Y HAYKOBi# JiTepaTypi.

3arajbHe IMUPOKe BUSHAUEHHA MOHATTA «MiaXim» K
CYKYITHICTb CTIOC0O0iB, MPUIIOMiB PO3TJIALY YOTO-HEOY b,
BILJIMBY Ha KOT0-, I110-HeOYIb, CTABJIEHHS A0 KOT0-, YO~
ro-HeOyIb HaBeleHO Y BeTnKoMy TIIyMauHOMY CIOBHUKY
cydacHOl YKpalHCbKOI MOBU 3a penakiiei B. Bycena
[2]. ¥V BceecBiTHiit enmukaonenii mig pegakiieto O. I'pu-
IaHOBa HaBeJleHO (Pitoco)chbKe TPAKTYBaHHA KaTeropii
«IigXi» AK KOMILIEKCY HapauTrMaTUYHNX, CHHTAT-
MaTUYHUX 1 IparMaTUYHUX CTPYKTYP 1 MexaHi3MiB
y mismamHi Ta/ab0 mpaKkTuUIli y gimocodii, mayi, mo-
Jituili abo opramisaii sKuTTA Ta JiAIBHOCTI Jiome
[3, c. 794]. Sk cupaBeanBO BU3HAYA€ aBTOP CTATTiL
npo migxonu B. Manmkesuu, y MIUPOKOMY CeHCi BcA
HayKa € 0COOJIUBUM IiIX0MOM 0 PO3TJIALY IPUPOIU
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Ta miticaocti. ITigxonu, AKi po3pobIAOTHCS Ha PiBHI
KOHKPETHUX HAYK, 3/IaTHI 3MiHIOBAaTU OMH OJHOTO AK
eTarnu, 10 3yMOBJIIOE PEBOJIIOI[IITHI 3MiHM HAYKOBUX TIa-
pazurM, abo CIiBiCHyBaTH Ta CTBOPIOBATH IIOJIiIIPEIMET-
HiTB y HayKOBi# ramysi. MiskagucnuniainapHi migxogn
CIIPUAITHh BUHUKHEHHIO HOBOTO ITpeMeTa BUBUEHHA,
HATIPUKJIAL, eKoJorii, KibepHeTUKY, CeMiOTUKHU; IO~
Bi MeraTeopii, HaTpuKJIag, 3araJibHOI TeOpii cucTem;
a00 MOXKYTBb CTATH iJe0JIOTIYHUM KOHIIEIITOM HOBOTO
HAMIPAMY AiAJbHOCTI 1032 HAYKOI0, TAKUM IIPUKJIAI0M
€ IisJIbHICTD «3eJIeHUX» II03a HaYKOBOIO €KO0JIOTi€I0.
ABrop Bigsuauae, 110 y XX CT. ITUKJI JKUTTA HAYKOBUX
TigX0miB CKOPOUYETHCA. 3a :KUTTA JIOAUHT a00 POKU
Kap’epu BUEHOTO MOJKe 3MiHUTHUCA KiJTbKa HaYKOBUX
nigxoniB. Bin BiggHauae, 1110 3MiHM B IIiIX04aX Ta IOSIBY
HOBUX TiIXOMiB CBiuaTh IPUHIINIIOBL 3MiHM HapiBHI
xoua 6 omHiel 3 TPHOX MPOCTOPOBUX XapPaKTEePUCTUK
HayKOBUX IiAXOAiB: mapagurMu, CMHTarMu Ta mpar-
maTtuku. [lapagurmanbHi 3MiHE XapaKTepU3yIOTHCA
3MiHaMu OHTOJIOTiYHOI KapTUHU CBiTY, cXeMax OIu-
cy 00’eKTa; CHHTarMaTH4Hi — crocobaMu i MmeTogaMu
apryMeHTallii, ToxkasiB, onucy i MosACHEeHHA; ITparMma-
TUYHI — 3MiHAMMH y IMiJIAX, IIHHOCTAX, 3aBIAHHAX,, PO3-
TMOPAMIKEeHHAX, TO3BOJEHUX i 3a00POHEHUX eJIeMeHTax
BXKUTKY CHHTArMu # mapagurmu. [3, c. 794—795]. Iitic-
HO, PO3TJIA 3a IUMU IPU3HAKaMU 3MiH, AK1 BUHUKJIN
Yy HayIli y pe3yabTaTi HOSABY TAKUX 3araJibHOHAYKOBUX
OigXO0/iB AK CUCTEMHMI, CHHEPIreTUYHU, MOKHA BIIEB-
HEHO 3p00UTU BUCHOBOK, III0 BOHU BUKJIMWKAJIY i ITapa-
AUTMAaJbHIi, 1 cMHTarMaTU4Hi, i mMparMaTuyHi 3MiHHi.
Hagenene B. MankeBuueM xapaKTePUCTUKA CYTHOCTI
HAYKOBOI KaTeropii «miaxig» miskomM BifHOCUTHCA, HA
HAIy TYMKY, IO IIOHATTSA «METOLOJOTIUHNH Migxim»,
AKi y HayKOBUX PO3BilKaX BU3HAYAIOTH OCOOJIMBOCTI
CIPUUHATTA IpeaMeTa JOCTIAKEeHHA, CXeMY HOT0 OIIH-
cy, 11iJii, 3aBOamHsa, MOBY, I[iHHOCTI, cTpaTeriio, 3acobu
Ta METOAU IIiBHAHHSI TOIO. ¥ CBiJOMJIEHHSI CYTHOCTI
IUX IIOHATH € AYKe BayKJINBOIO He TiIBKU V 3B’ AI3KY i3
HeoOXimHiCcTIO BiZ6OPY BiATOBIAHUX METOMOJOTiUHUX
OigXOomiB AJId HAYKOBUX MOCJIiIMKEHb, ajie i KOJIM MOBa
#ime po (hopMyBaHHA HOBUX IiAXOJiB.

H. InmosriToBa po3ridanae MOHATTA « METOLOJIOTIU-
HUU miagxin» 3 mo3uIliii piBHIB MeTO0JIOTI] Ta BUIiISAE
BifmoBinHI Tpu piBHI B ioro TpakTyBaHHi. ijmocod-
CbKOMY PiBHIO MeTOI0JI0Ti] BinmmoBigae imocodcrKro-
OPECKPUIITUBHUN PiBEHb TPAKTYBAHHSA K CYKYITHICTD
izeii, 110 BUBHAYAIOTH 3araJibHY HAYKOBY CBiTOTUIALHY
TO3UIIiI0 BUEHOTO. 3araJbHOHAYKOBOMY 1 KOHKPETHO-
HayKOBOMY PiBHIO METOHOJIOTiI — KOHIIENTYyaJbHO-
INEeCKPUNTUBHUN AK CYKYIHICTh IPUHITUIIIB, IO CTa-
HOBJIATH OCHOBY CTpPATETil JOCTITHUIIBKOI i ATBHOCTI.
TexHosoTiYHOMY PiBHIO METOAOJIOTiI — IIpOIEeCyaabHO-
TIPAKCEOJIOTIUYHUH K CYKYITHICTE CIIOC00iB, TPUHOMIB,
IpoIenyp, 1110 3a0e3MeuyoTh peasisallito o6paHoi cTpa-
Terii gissabpHOCTI [5, ¢. 29]. Ha mam morasan, e f0CUTh
YCKJagHEHA CTPYKTypa MOHATTA. [lificHO, KOJKEH MEeTO-
JoJioriuHmi nigxin ¢opmyeTrnesa mif BuauBoM (Gimocod-
CBKUX iflell, AKi MaHYIOTh Y YNHHIN HayKOBi# mapaur-
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wmi. IIpoTe He KOKeH MeTOOJIOTiUHIH i IXim, 0co0JIMBO

Ha PiBHi KOHKPETHOI HAYKU, MOYKe OKPECTIOBATH HOBL

(dinocodcenKi imel, npu boMy 3a BAAKT MOMY MOYKYTh

BU3HAYATHUCA KOHIETITYAJIbHI MOJIOMKEHHA, IIPUHITUTIN

Ta 3aco0u peasisallii METOLOJOTiUYHOTO MiAX0dY.

Posragauemo kinbka gedininiit kareropii «MeTomo-

JOTIUHUH MiaXifgy , AKi BUKOPUCTOBYIOTHCA B HAYKOBiH

JiTepaTypi:

— BHU3HauYeHa II03UIlifd, 1110 00YMOBJIIOE JOCIIKeHHA,
IPOoeKTYyBaHHA, OpTraHisaIlito 0yab-AKOT0 SIBUIIA,
npouecy (3. Kypasaug) [7];

— MPUHIAIIOBA METOAO0JIOTiUHA OPi€HTAIIA JOCITiI3KeH-
HfA, TOYKA 30PY, 3 AKOI PO3TJISIIaEThCA 00’ KT BUBUEH-
HA MOHATTSA, ab0 TPUHITUII, IO Kepye 3araJbHOIO
crparerieto gocaimxenud (E. FOxin) [13];

— BUXIiJHI IPpUHIIUON, TO3UILil, OCHOBHI ITOJIOKEHHA
YU MepPeKOHAHHS JOCHiTHUKA; HATIPAMU PO3TIIALY
npenmeta gocaimxensda (O. HoBukos) [6];

— CYKYIIHiCTB (CHCTEM) MPUHITUIIIB, IIT0 BU3HAUAIOTH
3arajJbHy MeTy I ctpateriio gisasHOCcTi (H. CTeda-
HOB) [11, c. 27];

— COPSMOBAHICTH BUBUEHHS 00’ €KTa MOCTi:KEeHHT;
BUXIiTHUY IPUHIIUII, IO3UILiA, OCHOBHE ITOJOKEHHA,
TepeKOHaHHA, AKi CTAHOBJIATH OCHOBY JIOCJiJHOIL
nisaasrocTi (O. ITeTpoB) [8, c. 54—58];

— IPUHIAIIOBA METOAO0JIOTiUHA OPi€HTAIIA JOCITiI3KeH-
Hd, KYT 30pY, 3 AKOT0 PO3TJIAAAI0OTH 00’ €KT BUBUEHHSA
Ta croci6 tioro BusnaueHnHs (1. Baaybepr) [1, c. 74];

— HaAOpAM METOJOJIOTil HayKOBOTO MOCJiAKeHHIA
(0. Cypwmin, M. Tyneukon)[12, c. 48];

— KOHKpeTHaaIid 3MicTy 6araTopiBHeBOI CTPYKTYpPU
meTromoJorii (rp. methodos — merox, logos — yuen-
HfA) — 3araJibHOI CUCTEeMU TeOPETUYHUX BHAHD, AKi
BUKOHYIOTH POJIb IPOBIIHUX MIPUHITUIIIB HAYKOBOTO
misHaHHS, IIJISAXiB Ta 3aco6iB peasisaliii HayKoOBOTO
nocaimxensa (C. Cucoea) [9];

— CYKYIHICTB ifeil, 1110 BUBHAUAIOTH 3arajibHYy Hay-
KOBY CBITOTJIAAHY ITIO3UILi}0 BUEHOTO, IPUHITUIIIB,
110 CTAHOBJIATH OCHOBY CTpAaTeETil MOCHiJHUTIBK O
IisITBHOCTI, a TAaKOXK CII0CO0iB, IPUITOMiB, IIPOIENYD,
K1 3a0e3Meuy0Th pearisaiiio oopanoi cTparerii Ha
npakturi (H. Inmnositosa) [5, c. 29];

— IHCTpYMeHT peaJjiszallil MeTOZOJIOTiUHUX IIifcTaB
HaAYKOBOT'O aHaJIi3y meJaroriyHuX ABUII i TPOIECiB
(H. InmosritoBa, B. #urips) [5, c. 29; 4].

3riguo 3 BusHauenuam 3. Kypasaum, Toi uu Toi me-

TOAOJIOTIUHMY MiAXiM € pe3yabTaTOM PO3BUTKY HAYKHU,

HAYKOBOI CIIeIiaJIbHOCTi, METOJOJIOTIYHOTO 3HAHHSI

To1rto. [leAKi MeTomOIOTiUHI miAX0AU MOYKYTH 13 YacoM

yTpauaTu CBOIO aKTyaabHicThb. Busnauernunsa E. IOgima

ta O. HoBuKoOBa mocuTh 6JIM3BKi 3a CYTTIO, IPOTE Ha-

YKOBIIi pOOJIATE Pis3Hi aKIeHTH Y (POPMYTIOBAHHIX.

E. IOxin migKpecaioe TOJI0BHY CYTHICTD MTOHATTSA, H1O0T0

MeTOZOJIOTIUHe 3HAUeHH K OPl€HTUpA JJId 3hiliIcCHeHHA

mocaiguoi gigmbHOCTI. ¥ medinimnii O. HoBukoBa Haro-

JIOIITeHO Ha 3HAUYEHHi 0COOMCTOCTI JOCTiTHUKA, 30KpeMa

HAABHOCTI B HbOT'O IEBHUX IIEPEKOHAHB, METO/[OJIOTiTHOL

nosuiii. HayxoBens 3a3mauae, 1110 caMme MeTOI0JIOTi Y-
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HUU Oigxing, aKuid MiCTUTh CYKYIIHICTEH IIeBHUX igei,
(dopmye 1110 3araJIbHy HAYKOBY CBITOTVIAAHY ITO3UILII0
BueHoTo. [[i BU3HAUEHHA IIiIKPECTIOIOTH B3AEMO3B’ -
30K METOJOJIOTiUHOTO IIiAX0AY I CBiTOTJISAAY HAYKOBIIA.
Oroxe, IPUMHATI B IEBHUI ITePiof] PO3BUTKY B HAYKOBi i
rajysi MeTOoIOJIOTIiuHI IIiAX0oay BIJINBAIOTh HA METOI0-
JIOTiYHY TIO3UIIi}0 HAYKOBILiB, HA (DOPMYBaHHA IXHBOI
MEeTO/I0JIOTIUHOI KYJIBTYPHU TOII0. 3 iHIITOT0 O0KY, Bif
chopMOBaHOCTi 0COOMCTOI METOAOJIOTIUHOI ITO3UITii 0-
CAITHUKA 3aJ€KUTH BUOIP METOZOJIOTIYHUX TiAXOiB
I IOT0 TOCIiMKeHH A, JOIiIbHICTh IX BUKOPUCTAHHA
Ta 3acobu peaJisairii Ha mpaxkTuiii. O. Ilerpos i I. Bia-
y6epr IIiIKpecaoi0Th BILIUB METOAOJOTIYHUX TiAXOiB
Ha 00’eKT JocaimkeHHs. Y pisHi mepioaum oauH i Toi
caMuii 06’ €KT JOCITiIKeHHA MOKe BUBUATUCSA B PIBHUX
acmeKTax, HAIIPUKJIA[, YIIPABJIiHHA OCBiTOIO 3 TIOTJIALY
CHCTEMHOTO TiX0AYy PO3TIAAAETHCA AK CUCTEMA, 3 T10-
TJIALY ITPOIECHOTO MMiAX0AY — AK CYKYITHICTH IIPOIIECiB.
H. Credanos i O. IleTpoB Bu3HAUAIOTH T'OJIOBHI CKJIa]-
HUKY METO/IOJIOTIYHOI0 HigX0oy — HaABHICTh BUX1THIX
TOJIOKEHDb, CUCTEMU IPUHITUIIIB, AKi i1 BIJIMBAIOTH HA
1iti Ta crparerii gocaimxennsa. H. InmomiToa Ta B. iKu-
Tipb IMiAKPECTIOIOTH, III0 KOMKHOMY METOIOJIOTiYHOMY
migxoxy BifmoBifae nmeBHU iHCTpyMeHTapiil foro peasti-
3arrii — mpuiiomMu, IpoEeayPH, 3aCO0M Ta METOIH TOIIIO.
OTOTOKHEHHS MOHATTS « METOMLOJOTIUHNN MigXig» i3
TMIOHATTAMY «IPUHIAII» Ta «METOI» HemopeuHo. [IpuH-
WY ¥ HAYKOBil Teopii po3yMitoTh AK HatiabCTpaKTHilIe
BusHaueHH4 inel. [Tpuamun (Big nat. principium — Hava-
JI0, OCHOBA) — OCHOBHE BUXiTHE ITOJIOMKEHHS, 1110 JIEXKUTD
B OCHOBI meBHOI HayKoBOi Teopii[10, c. 1071]. Metog (Bix

Tp. methodos — ILIAX HOCTiAKEHH, TeOPid, yUeHH) —
1Ie cmocib mocATrHeHHs mocTtasieHoi metu [10, c. 808].
IlpmHIIUT Ta METO € CKJIAAHUKAMU METOIOJOTIUHUX
migxoxnis. B ¢popmymtoBanui H. InmmosriTosoi, B. dKuri-
pd migKpecaeHo 3B’ A30K METOMOJOTIUHUX MiAXOmiB i3
PiBHAMU MeTOAOJIOTII Ta iIXHE OCHOBHE 3aBJaHHS IIT0/I0
KOHKpeTu3aIlii IpuHITNIIB Ta 3aco0iB ITisHAHHSA BiAIIO-
Bi/THO 1O piBHA METOMOJIOTIT, AKOMY BOHU BiJTIOBiAIOTH.

Or:xe, y3araJbHeHHS BU3HAUECHHS IIOHATTSA «METO-
IOJOTIUHUH HNigXif» Y HAYKOBil IiTepaTypi fae 3Mory
BUAIJIUTU TaKi 070 XapaKTePUCTUKHU, K1 BUKOPUCTO-
BYIOTh HAYKOBIIi JJIA PO3KPUTTA HOTO CYTHOCTI: HAIIPAM
METO/I0JIOTI] AOCTiIKeHHA ; MPUHITUIIOBA METOAO0JIOTiUHA
opieHTAaIlisT, BUBHAUEHA ITO3UILifA, 1110 00YMOBJIIIOE JOCITi-
IJKeHHS; CYKYITHICTD iiei, 1110 BU3HAUYAIOTh 3arajbHy
HAYKOBY CBiTOTJIAMHY ITO3MUILil0 BUEHOTO, IEPEKOHAH-
HA DOCHIiJHUKA; COPAMOBAHICTh, HAIPAM, KYT 30Py
BUBUEHHJA 00’€KTa SOCIiI)KeHHA; CIIOCi0 BU3HAUEHHS
00’eKTa; BUXiAHUI TPUHITUII, ITOJOKEeHHS, CCTeMa
MIPUHITUIIIB, IIT0 3YMOBJIIOIOTH 3aTaJIbHY METY Ta cTpaTe-
Tito IisAIBHOCTi, OCHOBY AOCJIiIKEeHHA; IHCTPYMEHT pea-
Jisarii MmeTomoIOTiUHKX HificTaB, CYKYIHICTE CIIOCO0iB,
mpuiiomMiB, IpoIeayp, AKi 3a0e3meuyoTh peaaisallito
oOpanoi cTparTerii B mpakTUUHINA AiATBHOCTI; KOHKpE-
TU3aIlisa 3MicTy 6araTopiBHEBOI CTPYKTYPU METOHOJIOT].

Hanpamamu nomanbnx OCIiAKEeHb MOYKe CTaTh
aHaJi3 Ta XapaKTePUCTUKA CYTHICHUX CKJIIAAHUKIB Me-
TOMOJIOTIYHUX MiAXO0iB (IPUHIINIIB, KOHIETITYyaJIbHUX
OJIOYKEHb, IIOHATIHOI CUCTeMM, METOAiB Ta MeXaHi3-
MiB peaJstizariii), AKi BUKOPUCTOBYIOTHCA Y JOCJIiTKEH-
HAX TPpo0JIeM YIPaBJIiHHA OCBiTOIO.
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CYYACHI NIAX0au A0 3ANYYEHHS
KOPUCTYBAUIB [0 BIBJIIOTEK HA MPUK/IAJI
BIBJIIOTEYHOI CUCTEMU AAHIT

COBPEMEHHDBIE nNOAXOAbl K MPUBJIEMEHUIO
NONb30BATENEN B BUBJAUOTEKU HA NPUMEPE
BUBJIMOTEYHOW CUCTEMbI JAHUMU

MODERN APPROACHES TO ATTRACTING USERS
TO LIBRARIES ON THE EXAMPLE OF THE DANISH
LIBRARY SYSTEM

COLIIANTbHI KOMYHIKALLIT

AHoTaUif. B CTATTi 0nucyl0TbCs IHHOBALiVHI POPMU 3aydeHHS O YNTAHHSI, LO NPOTH20M OCTAHHIX gBOX JeCATUAITL aK-
TMBHO PO3BMBAIOTHCS | 3ACTOCOBYIOTbCA 0ibNIIOTeYHOK cucTemoto [JaHii B yMOBax nepexogy CyCrinbCTBA Li€i KpaiHu HA HOBY,
MOCTIHGyCTpianbHy, IHPOPMALiViHy cTagilo po3BMTKY. 3ACOBAHO, L0 []His CbO20GHI € OGHUM i3 CBITOBMX /igepiB y HaNPSIMKY
peanisavii NPOEKTIB MepexeByx 0ibaioTek 3 NyOAiYHIUM BiIgKpUTMM gOCTynom go binbLIocTi 6ibnioTedHnx nocya. 3po6ieHo Bu-
CHOBOK MO Te, 1|0 11051BA IHTePHEeTY 3yMOBUAa po3po0OKy Ta BIPOBAGIKEHHS HOBUX IHHOBALIFHMX OPMM nepegayi KOHTEHTY,
LLO € NepegymMOBOI0 §/1sl POCTY epeKTUBHOCTI MOMy/1sipU3aLii YNTaHHS Ta nepegayi 3HaHb.

Knioyosi cioBa: gigxutanizauis, KOHTeHT, Mix0iOnioTeyHa cniBnpaus, Be6-noptas, oHaaiH-nocyam, OPAC, mepexesa bi-
OnioTexka.

AHHOTaUus. B cTaTbe onmchiBAloTCs MHHOBALMOHHbIEe hOPMbI PUBAEUEHNS K YTEHMIO, YTO B TeyeHye NOCIegHUX gBYX gecsTu-
NETUIi GKTVMBHO PA3BMBAIOTCS M IPUMEHSIOTCS OMOMOTEYHON CMCTeMO [JaHnu B yCI0BMSIX epexoga obLUecTBA 3TOk CTPAaHb! Ha
HOBY!I0, MOCTVHGYCTPUAbHYIO, MHPOPMALMOHHYIO CTAGUIO pA3BMTVSL. BbIICHEHO, UTO []aHusi Ce20gHS SIBAISITCS OGHUM M3 MUPOBBIX
JMgepoB B HAMPAB/ieHU Peann3aumy MpoeKToB ceTeBbix OubanoTek ¢ My6AMYHbIM OTKPbITbIM gOCTYNOM K GO/bLUMHCTBY 6MOH-
oTeqHbIX ycye. CgeaaH BbIBOgG O TOM, 4TO NosiBieHne VIHTepHeTa 0bycioBuaa pa3paboTky 1 BHegpeH1e HOBbIX MHHOBALMOHHbIX
opMmbI nepegayn KOHTEHTA, SIBASIETCS MPegroChIKON g/1sl pOCTa 3PPeKTUBHOCTI MONYASIPU3ALMM YTeHNS 1 epegaym 3HaHMH.

KntoueBble cnoBa: gugkuTann3auyms, KOHTEHT, MexonMbanoTeYHas coTpygHMYecTBo, BeO-nopTan, OHAakiH-ycayau, OPAC,
ceteBas bubamoTeka.

Summary. The article describes innovative forms of involvement in reading, which over the past two decades are actively
developing and used by the library system of Denmark in the transition of society in this country to a new, post-industrial, infor-
mational stage of development. It was found that Denmark is today one of the world leaders in the implementation of network
library projects with public open access to most library services. It is concluded that the emergence of the Internet has led to
the development and implementation of new innovative forms of content transfer, which is a prerequisite for increasing the
effectiveness of the promotion of reading and knowledge transfer.

Key words: digitalization, content, interlibrary collaboration, web portal, online services, OPAC, network library.
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HOCTaHOBRa HayKoBoi mpo6aemu. OcTanHi KilTbKa
IeCATUJIITH B YCbOMY CBiTi, a 0cO0JIMBO B KpaiHax
3axigHol muBimisarii e mepexin 1o indopmaritHOro
CYCITiJIBCTBA, TOOTO TAKOTO CYCHiIbLCTBA, B AKOMY iH(MOP-
Mallis, a 0co0IUBO 3HAHHS, K 11 BUIle BUPA'KEHHsA, CTAaE
OCHOBHUM ITiHHUM aKTHUBOM. B TaKkoMYy cycIiibCTBi Be-
JUKY KiJTbKicTh cuiI i 3ac06iB KMHYTO Ha BUPOOHUIITBO,
30epiramHsa, 00poOKY Ta peasizarrito imdopmarrii i 3HaHB.
3HaueHHd iHopMmarrlii Ta 3HaHb B CYyCHIILHOMY sKUTTL
pocTe. 3pocTae TaK0OK POJIb PUHKY iH(MoOpMAaIiHHIX
TEXHOJIOTi#, TPOAYKTIB Ta MOCJIYT B CTPYKTYPi CBiTOBOL
Ta HAI[IOHAJIbHUX eKOHOMIK.

3HauHe HAPOIIyBaHHSI BUKOPUCTAHHS CYYaCHUX
iH(opMaIiiHO-KOMYHIKAI[IMHUX TEXHOJIOTi! B yCixX
cepax cycmiJIbHOTO JKUTTA CTBOPIOE HOBI BUKJINKU
i moskauBoOCTI M1 6i6aioTek. ITosiBa BiTEHOTO HOCTYITY
10 KOHTEHTY B eJIeKTPOHHIiH (hopMi IPU3BOAUTE 40 3HU-
SKeHH IMONYJIAPHOCTI Tpaaumnitumx 6i6siorex. I[Tame-
poBa KHUTa 3HUIKYE CBOIO YACTKY cepen (hopM mepemadi
3HaHb. Pearyiouu Ha 11ie, 6i6/1ioTeKy BUMYIIIeHi BIIPO-
BaJPKyBaTU cydacHi inopMmaliiiiai TeXHOJIOTil B CBOIH
poboTi, 30KpemMa, CTBOPIOBATHU €JIeKTPOHHI KaTaJIoru
i pekoMeHmaniiHi cucTemMu, 6a3u oG POBAHNX MaTEPi-
aJiB, eTeKTPOHHUMU CII0COOaMU OpTraHis3oByBaTHU i 3a6e3-
ImeuyBaTH B3a€MO/Ii10 KOpucTyBaua i 6i6rioTexku uepes
cTBOpeHi BeO-catiTu 6i61ioTex, SMS-cepBicu, ToIro.

Jlarmia cproronHi € OMHUM i3 CBiTOBHUX JimepiB
y po3B’s3aHHi maHux npobaem. Y 1iit KpaiHi piBeHb
po3BuTkKy IHTepHET-iHGPacTpyKTYypHU 11e B 90-TUX pO-
Kax ImovaTHu IifKuTajisaliro 0i0/1ioTedyHnX moCayr,
CLOTOMHI TYT CTBOPEHO HUBKY MepeKeBuUX 0i6IioTeK,
0i0JrioTeuHHNX CalTiB 3 OHJIANH-LOCTYIIOM IO IIOCJYT,
CTBOPEHO BeO-IopTaJ A Beix 6idaiorex Bibliotek.
dk, 1110 3HAYHO IIOJErIIye BiggaJeHnii JOCTYII A0 Oi-
OJIiOTeUHUX MMOCTYT, 30KPeMa peaidye KOHITEIIit0
Mixk0i6aioTeuHOr0 AO0HEMEHTY.

AHani3 0CHOBHUMX TOCHim:KeHb Ta myosikaii. Oc-
HOBHI acleKTH JifA/JIbHOCTI CyYacHUX NAHCHKUX 0i0JIi-
OTEeK BHCBIiTJIeHI B poOOTaX TAKUX BiTUM3HAHUX Ta iHO-
3eMHUX yueHnx Ak Xomeuko I'.FO., Moauamosa C. A.,
Huxa C.B., Expbecraysen I'., ITipcon II., Crpambax C.,
CamosxauKOB A.. Xenmnens P., Minnep . A., Kpuctod-
depcen M., Ilerepcen D., Ta iH.

Mera nocaigskeHHSI — aHaJIi3 OCHOBHUX CIIOCO0iB
3aJIydYeHHA O YNTAHHSA, 110 BUKOPUCTOBYIOTHCA Oi-
omiorekamu [lauii B ymMmoBax mepexoay TaHCHLKOTO CY-
CITLIBLCTBA Ha iH(opMaIliiiny cTaiio po3BUTKY. 30KpeMa
3aBJaHHAMU POOOTHU €:

— BU3HAUUTU CYYaCHIi YMOBU JisIJIBHOCTI JAHCHKUX
6ibioTek;

— POBKPUTHU 3MicT ribpuaHoi 6i6Ii0oTeuHOI MOIEi, 110
peasrizyeTnbcsa B KpaiHi;

— BU3HAYUTHU OCHOBHI ITPOABU Mik06i0OmioTeunol B3ae-
mopii B KpaiHi;

— OIIMCAT! OCHOBHI CITiIbLHI TPOEKTH TaHCHKUX 0i0Jri-
OTeK;

— BUBHAUUTY II€PCIIEKTUBYU PO3BUTKY MOJepHiZaIiftHUX
mpolieciB JaHChKOI 0i6rioTeuHOI cucTeMu.

Bukman ocHoBHOTO MaTepiaay gocaimskeHHa. [1i-
AJBbHiCTH 0i0sioTeunoi cuctemu [lanii 6asyeTbea Ha
npuHIHIax ermoxu [IpocBiTHUIITBA. 3aKOHOABCTBO CTO-
COBHO 6i0stioTek B 11itt Kpaini icaye 3 1920 p. ITyomiuni
6i0IioTeKY BiMirpaioTh BAKJIUBY POJIb B CYCIiILHOMY
JKUTTL KpalHu. BoHU DigTpUMYyIOTH leMOKpaTUuYHi iH-
CTUTYTHU, 3a0€3meUyIoun IMTUPOKi BEePCTBY HACEJTeHHA
IOCTymIOM 1o 3HaHb. ChoromHi 6i/1s IBOX TPEeTUH Hace-
nenHd [lauii € kopuctyBauamu 6i6iorex. BiomioTeumri
IIOCJIYTY 3HAYHOIO MipOI0 MiATPUMYIOTH CUCTEMY OCBiTH,
BifirpatoTh 3HAUHY POJIb B 30eperKeHHi Ta IpocyBaHHi
KYJABTYPHOI CIIaAIIIUHYA KOPOJIiBCTBA.

Bixe maiiyke 1Ba JeCATHIITTA JiAKUTAII3AIIII AK CyC-
MMJIBHOTO JKUTTS 3arajioM, TaK i 6i0Ii0TeUHMX ITOCIIYT 30-
KpeMa, CTOITh Ha TOPAAKY feHHoMy. [le € ogumM 3 mposaBiB
mepexoay o iH(opMaIlifHOTo CycIiabeTBa. B 1imx ymoBax
meper 6i0Ti0TEUHMMY CCTEMAaMU IIOCTaB HOBUH BUKJIUK.
Bonwu moBuHHi, 11100 IepecTaTy 6yTU JIUIIIE TOYKOIO T0-
CTYIIY JTO IIallePOBUX KHUT, IIEPEBOAUTHI YaCTUHY CBOIX
nocayr y mudpoBy (opmy, cTaBaTH iHTETPOBAHOIO YaCTH-
HOIO PO3YMHOT'0 MiChKOTO CepelIoBHUIlla, CITiBITPAIIOBATH
3 HABYAJIbHUMMU Ta KYJbTYPHUMU 3aKJIaJaMu, i HaBiTh,
HaTPUKJIA, Ha CAOBUX ALIAHKAX JIOfeH, 0asKarounx B pe-
JKMMi OHJIaTH BUBUMTH OOTaHiKy Ta cagoBuii nusaiit [3].

Ilepen 6i6ioTeKaMu CTOATH AK EKOHOMIUHI Tak
i TeXHOJOTiUuHiI BUKJINKH, IIOCTABJIeHI HAYKOBO-
TeXHIYHUM IporpecoM B iH(popmaniiniii cdepi, axe
BOHU i CTUMYJIIOIOTE 6i0/1i0TeKM PO3BUBATUCH, IIPUCTO-
COBYIOUHCH IO 3MiH B TOTpebax CyCIiIbCcTBA.

Tpanuiiitine yaABJIeHHA IPo 0i6ioTeuHi mocayru
3MiHIOETHCA Uepes MOJIETIIeHHA JOCTYIY M0 ITU(POBOTO
KOHTeHTy. BpaxoBytouu 11e, 6i6/rioTeuta cucrema Jlamii
OCTaHHE JECATUIITTSA IIPAITIOE Hall BIIPOBAIKEHHIM HOBO1
riopugHOi 6i01i0TeUHOI cUcTeMM, 3aCHOBAHOI HA TTOE-
HaHHi 6i0/TioTeKH K (DiIBUUHOTO ITPOCTOPY i3 JOCTYIIOM IO
aHaJIoroBUX Ta Iu(poBUX Qi3UUHUX HOCIIB iH(popMaIrii,
JOCTYIIOM JI0 MepesKeBUX PeCcypciB AK i3 6i6mioTeku Tak
i BimmaJieHo, JOIIOMOT' M, KOHCYJIBTAIIi, IIOCTYT 3 TOJAHOI0
BapricTio. B mporieci BmpoBam:keHHs 1miei momesi 6yso
3pobseHOo 6araTo Po3POOOK HOBUX 6i0/Ii0TEUHUX TTOCTYT
AK Yy QpisuuHOMY IIpocTOpi 6i0IioTeKM, TaK i OHIATH.

3 cepenuuu 90-TuX POKiB JaHChKi 6i6Ii0TeKY MAIOTh
JIOCTYII 10 BEJIMKOI KiTBbKOCTi 6a3 JaHuX Ta eJIeKTPOHHUX
JKYPHAJIiB, JOCTYITHUX AJIS KOPUCTYBaUiB. 3aJIeKHO Bi
TUMY JileHsii, 11i MaTepiaau MOKyTh OyTU JOCTYITHUMUI
i3 camoi 6i6ioTeku, unu Biggameno. KiabpKicTs mocTyii-
HUX pecypciB oOMeKeHa MyHITTUIAIbHUM (hiHaHCyBaH-
HAM. 3a DiATPUMKU nep:KaBu, a came [JlaHchkoi 6i61io-
TEUHOI areHItii, m’aTh 6i61i0TeK cTBOpMIN 00’ e fHAHHA
LI BBA€EMOJIOIIOMOTH Y 3aKyITiBJi Jrittensiii. Ile moster-
IITMJI0 €eKOHOMiUHe HaBaHTAKEHHS Ta POSIITUPUIIO JOCTYII
IO KOHTEHTY KUTEeJIM OLAHIIIINX MyHIiIuIaIiTeTiB.

BaxkauBuM iHcTpyMeHTOM iHTerpaiii 6i6ioreunol
cucremu [lauii e mopran Bibliotek.dk. Ile equaa esexTpo-
HHAa cucTeMa BifaseHol peecTpaitii B 6i61ioTeKax, MOIITy-
Ky Ta 3aMOBJIEHHA MaTepiaiB A5 Bcix 6i0/mioTek KpaiHu.
CucreMa 6a3yeThCA Ha CILIBHOMY €JIEKTPOHHOMY KaTa-
JIO3i, III0 MiCTUTB 3alIucy PO BCi MaTepiasim 6i6ioTex.
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IToprau peanisye KoHITeNITiI0 Mixk0Oi0IioTEUHOTO ab0OHE-
MEHTY 3aBAAKY BUIE3TaJaHOMY CIILILHOMY KaTaJIoTy Ta
JIOTICTUYHIN cHCTeMi, ITIT0 CKJIAZAETHCA 3 IeCATHU JIOTiC-
TUYHUX BYS3JIiB, IEPEBE3EHHA MisK AKUMMU 31 AICHIOIOTHCA
BaHTAKHUMU aBTOMOOLIAMY. Bes cucrema pospobiisiacs
Ta 00CIYTOBYETHCS CTOPOHHI MU MiAPATHUKAME, 00paHU-
MU Ha TeHZepi 3a paXyHOK KOIITiB IIJIaTHUKIB ITOAaTKiB
JamchKoro 6ibrioTeunoro areutieio. [lopras mo3BoJisae
TigKJIOUaTUCA IO JOKAJIbHUX MEPesK CICTeM aBTOMa-
Tusairii 6i6aiorex Ta OPAC, oTpuMyBaTH CIIOBiIIIeHHA,
IPAMOTO 3aBaHTAYKEHHA 0araTboxX Marepiasis.

Pob6ora Hax ctBopeHHAM MepeskeBUX 0i0rioTex
mouajsiaca B [lauii B cepeauni — Hanpukinii 90-Tux
poxkiB. Ha mouaTkoBOoMYy eTarmi MyHinmumaabHi 610J1i0-
TeKu 00’ e THYBAaJINCA IS CTBOPEHHA MepesKeBuX 0i-
6ioTex Ha 0a3i JIOKAJIBLHUX CEPBEPIiB IIiJ yIpaBIiHEAM
Unix. ITisuimre mouaau cTBOPIOBATHUCS BeO-TIOPTAH ITifT
YIpaBJIiHHAM OpaIiBHUKIB 6i6sioTek. BoHu Bumaraiu
3HAYHOI MiATOTOBKY 06CIYTOBYIOUOTO ITepcorasy. Om-
HaK Ti 6i6rioTeK U, 1110 11e POOUIN, YCITIIITHO CTBOPUIN
0a3y 3HaHb, 10 BAJKJINBO B e1I0Xy [HTepHeTYy. Mepe:keBa
6i6ioTeKa Ie TK IPaBUJIO IPOAYKT 00’ e JHAHUX 3YCUIb
KimbKox 6i6aioTex mifg erimoro JlanchbKoi 6i6rioTeuHOl
areHiIiii, 1o Hagae PiHAHCOBY MOIIOMOTY IPOEKTAM,
110 6a3YIOTHCS HA TEXHOJIOTiAX 3 BIAKPUTUM KOIOM Ta
IOCTYIHI Ha HAI[IOHAJILHOMY PiBHi.

Haiinmonynapuinioio 3 Takux MepekeBux 06i0ioTex
e mopraJ Litteratursiden.dk. ITpoekT 3amouarkoBa-
auii B 2000 p. B Opxyci 06’eTHAHHAM TPHOX ITPOEKTiB.
Croronui B HbOMY 0epyTh yuacTh 0ibioTexku 3 79 my-
HinumamiTeriB. KokHa mux 6i61ioTek poOUTH ITeBHUH
BHeCOK B 00csryroByBauusa caiiTy[1]. Ilocayru mopra-
JIY BKJIIOUAIOTDH JIEKTPOHHUH sKyPHAJ 3 PO3CUIKOIO
€JIEKTPOHHO0 IOoIIITo0 3 6isbmr Hixk 3000 mepenmaaT-
HUKaMM, HU3KY KJYyOiB unTauiB, KOHCYJIbTYBaHH,
pexoMeHpaIlii, ctaTTi, 6a3y JaHWX Cy4aCHUX JAHCHKUX
aBTOPiB, BKJIIOUAIOUY Bifieo- Ta aymiokJinu, 6iorpadii ta
6i6miorpagii, MOKINBiCTL PO3MIIIIEHHA 3aIUTIB Uepes
bibliotek.dk, moskauBicTs a5 6i6ioTex BOyZOByBaT!
KOHTEHT (HAIIPpUKJIAJ, peKOMeHIallii) aBToMaTUuYHO
y Bracaomy OPAC uepes TexHoJorii BeO-cepBicy. CaiiT
CIIiBITPAITIOE 3 JAHCHKOIO CYCIILJILHOIO TeJIepaioKoMIIa-
Hiero Ta Mae 3,6 MJIH. BiIBiJyBaHb IITOPOKY.

Beb6-caiiTu faEchbKuX 610I1i0TEK 3HAYHO BLOCKOHAIM-
auchk 3 90-Tux pokiB. BoHU 3HAUHO PO3IITUPUIT aCOP-
THMEHT CBOIX IOCJIYT, TaKi AK BifgajieHi iAIncKy Ha
pisHi MmaTepianu i cepBicu, CIOBiIeHHA €IeKTPOHHOIO
TIOIIITa PO CTATyC 3aMOBJIEHHS, OILJIATH Yepes iHTepHeT
nepexriatT, mrpadis, TOIIO.

ITpoBizHuMuU 6ibmioTekamu 6yJia cCTBOpeHa PeKo-
MeHJalliliHa cucTeMa, 3aCHOBaHA Ha aHAJi3i cIilbHOL
CTAaTUCTUKY 3aMOBJIEHD IIECTY HAUOIIBINTNX TyOIiUHIX
6iosmioTek. Imesa samo3duueHa B JesIKUX MONYJIAPHUX
inTepHeT-MarasuHiB. KopuctyBau, IryKaoouu IeBHUHN
marepiana B OPAC, moke 6aunTH IPOTO3UITiT KiTbKOX
MaTepiajiB, KOTPi 4acTO 3aMOBJISAIOTH 3 HUM.

TamruMm cuisTbHUM TPOEKTOM OPXYChKUX 0ibrioTek
€ MobinbHMI mopTasi. [locayru moprany BapitoloThCa
3aJIe}KHO BiJf uacy podoTu Ta BUOOPY KOHKPETHOI 6i0J1i-
OTeK, ajie AK IIPaBUJIO0 IOBTOPIOIOTH ACOPTUMEHT IIOCTYT
cauTiB 6ibioTeK.

IIpoexT «Mindspot», 3amouarkoBanuii Takox B Op-
xyci, HamaraeTscsa BUKopuctaTu (GhismuHmit mpocTip 6i-
OJioTeK I MeBHUX, OPiEHTOBAHUX HA MOJIOAD 3aXO0/iB
Ta OHJIANH-TisAJIbHOCTi, 3 BUCOKUM CTYIIeHEM 3aIyUeHHsI
KOPUCTYBaUiB, IJIAXOM He(hopMaIbHOTO HAlIMy MOJIOAI.
ITeit mpoeKT OYB HOCUTH YCHIIITHUM i 3apeKOMEeHIyBaB
cebe onuH i3 6araTbox cIocobiB, AKMM 0i0IioTeKa MOXKe
CIPUATHU NONYyJIApU3allil YnTaHHAg.

3araJyiom B poOOTi JaHCHKUX 6i6Ii0TeK IPOCTEKY-
IOTBCS TeHEHIIi] 10 PO3IITUPEeHHA i TOTINOJIeHHA BUKO-
pucTaHHA iHQOpPMAIiHNX TEeXHOJIOTiN, PO3IIUPEeHHA
aCOPTUMEHTY IIPOIIOHOBAHUX MaTepiajiB i mocayr, poc-
Ty 3HAUEHHA BigmasieHoi podoTu, caMo0OCIyTrOByBaHHA
Ta nudpoBux mocayr[2].

BucnoBku. [larchka 6i6rioTeuHa cucTemMa yCIIilmHO
PO3BUBAETHCA MIJIAXOM ITepeBeieHHA OiIBIITOCTI TOCTYT
B esleKTpoHHUI (hopmat. ChoronHi B 11iii KpaiHi peasisy-
€ThCs TibpumHa MoAe b 610/Ii0TeKH 110 BKJIOUAE B cebe
disuunMit mpocTip 6i6ioTeKku, focTyn A0 GhisUUHUX
aHAJIOTOBUX Ta MU(PPOBUX HOCIIB, BimaseHUN JOCTYI
IIo I POBOTO KOHTEHTY, ITOCIYTH 3 JOAAHOIO BAPTiCTIO.
Mi:x6i6mioTeuna Bsaemomisa B [[aHil cTUMYII0ETHCSA Ha
Iep:KaBHOMY PiBHI Ta IPOABIAETHCA Y B3AEMO/IOIIO-
M03i 6i061ioTeK IpM CTBOPEHHI MeperkeBUX PeCcypcCiB,
3aKyIIiBJi JiIeH3iif Ha KOHTEHT, Tomo. HaBumum
mpoABoM Misk6ibsioTeunoi ciBnpani B [lanii € mopTan
Bibliotek.dk, 1110 103B0JIsIE KOPHUCTYBaUaM BigmaieHo
B3aeMogiaTHu 3 6ibaioTekamu, 06’ eqHY€E IXHI KaTaao-
TH, a TAKOK peasizye KOHIIEMIit0 MixK6i06IioTeuHOTO
aboHeMeHTyY, 3abe3meuye Mixkb6i0IioTeuny JioricTu-
Ky. Tako'k Ba)KJIUBUM CHIJIBHUM IPOEKTOM € IIOPTAaJ
Litteratursiden.dk, mepexxkeBa 6i01ioTexa, cTBOpeHa
00’eTHAHHAM KiJTbKOX MPOEKTiB i 79 MyHIUTIaIbHUX
6ibriorex. MaiibyTHe JaHCHKUX 0i0Ii0TeK M BOauaeMO
B MO AJIBIIIOMY HapOITyBaHHI 3HAUEHHS BiAgaleHUX
TOCJYT, IOMyJAAPU3aIlil Ta PO3BUTKY €JIeKTPOHHUX
PEKOMEHJAIINHUX CUCTEM, TOIIIO.
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MHAVYH IHhIHX31

OBI'PYHTYBAHHS PELIENTYPHOIO CK/JIARY
IHHOBAL|IMHOI X0J10AHOI COJ10AKOI
CTPABU «[MAHAKOTWU»

ObOCHOBAHMUE PELENTYPHOIO COCTABA
MHHOBALIMOHHOIO XOJI0OAHOIO CNAAKOIO
b/1IIOJA «MAHAKOTA»

JUSTIFICATION OF THE RECIPE COMPOSITION
OF THE INNOVATIVE COLD SWEET DISH «PANAKOTA»

AHoTaLifl. 3 PO3BUTKOM TeHgeHLii 3gopoB020 Criocoby MUTTA Bee bibLue t0geii BIgMOBSAIOTLCSA Big NPOGYKTiB TBAPUHHO20
MOXOgXKEeHHSIM, TOOTO CTaloTh BezeTepiaHLsIM1. Ha CbeOGHILLHI geHb B CBITi Big CMOXWBAHHS NPOGYKTiB TBAPUHHO20 MOXO-
GoKeHHs1 BigMoBua0Chb 6/m3bko 900 M/IH. YOMIOBIK, O CTAHOBMUTD 13 Big YCbO20 HACENIEHHS CBITY. 32igHO CTATUCTUYHNX GaHNX
3aXMCHOI op2aHi3auii «BigkpuTi KNiTUHM» YMCI0 Be2eTepiaHLiB B YKpaiHi CKAagae 2 MIH. HaceeHHs — 5% HaceaeHHs HaLoi
gepxasu. Cb020gHI Ha 3emai Big m’aca Bigmosuamcs 6m3bko 900 MIIH. YOMOBIK, WO CTAHOBUTL 13% BIg yCbO20 HACEEHHS
Hawoi naaHeTu. Came, ToMy po3pob/ieHHs CTPAB Be2eLeHTPUYHO0 CIIPSIMYBAHHS € AKTYA/IbHUM HA CbO2OGHI.

Y npoueci po3pobnieHHs1 X0N0gHOI CoN0gKOi CTpaBu «[laHakoTa Be2aH» Hamu Oyan gOCTIGKEHO 3MiHN CTPYKTYpPHO-
MexXaHIYHMUX MOKA3HWKIB T4 MOXX/IMBICTb pe2yItoBaHHA CTPYKTYpy 3AnpONoHOBAHOI X0/I0gHOI COSI0GKOI, ONTUMI3ALA peLenTyp-
HO20 CK/Iagy B 3A/1@XKHOCTI Big NApAMeETPIB BM20TOB/IEHHSA TA OP2AHONENTUYHUX NOKA3HUKIB KOHTPOJIO.

[1ig yac HaNMCaHHs HayKoBOI CTATTI PO32/1IHYTO TA OMPALbOBAHO CYYACHi HAYyKOBI NYOAIKALii, LLO € y BIGKPUTOMY gOCTyni.

BugineHHs HegocnigxxkeHux paille 4acTiH 3a2anbHoi npobaemu. Brms PpyKTy aBokago Ha opMyBaHHS TEKCTYPH X010G-
HoI co/10gKoi CTpasu «[aHakoTn»

[locTaHoBka 3aBgaHHs po3pobKa TeXHON0R2Ii XON0gHOI CON0gKOI CTpasu «[1aHaKoTH BeaaH», Lo byge pekoMeHgoBaHuMii go
BXMBAHHS 0CO0AM, LLO He BXMBAIOTb OKpemMux NpogyKTiB TBAPUHHO20 MOXOGXKEHHSI.
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Bukiag ocHoBHO20 marepiany. HaBegeHo pe3y/nbTaTu eKCnepuMEeHTAIbHUX goCaigKeHb 3 00fPYHTYBAHHS peLienTypHO20
ckaagy iHHoBaLiHOI Xon0gHOI conogkoi cTpasu «llaHakoT B». [JoBegeHo 6e3MeyHiCTb BPOBAGXeHHs gaHOI CTPABM B MeHIO
Cy4acHux 3ak1agiB pecTOpaHHO20 20CN0GApPCTBA B SIKOCTI gecepTiB g/1sl OCib, 1O He BXMBAIOTb O CBO20 PALiOHY MPOgyKTH
TBAPMHHO20 MOXOgXKeHHS, abo MatoTb asiepaidHy peakLilo Ha MOIOYHI MPOGYKTH.

Knio4oBi cnoBa: KOKOCOBI BepLLUKM, ABOKAGO, 2igpoKaaoigu, a2ap, Be2eTapiaHcTBo, NaHAKoTa.

AHHOTaums. C pasBuTHeM TeHgeHLMM 3gopoBo20 00pasa »m3Hu Bce bosblue /togeii OTKA3bIBaloTCs OT MPOgyKTOB M-
BOTHO20 MPOMCXOXJEHMS, TO eCTb CTAHOBATCS Be2eTepuaHUsMbl. Ha Cb20gHMILHMI geHb B M1pe OT MoTpeb/ieHus MpogyKToB
JKMBOTHO20 MPOMCXOXJeHUs 0TKA3an0Ch 0ko10 900 MJIH. 4eIoBeK, YTO COCTaBAsieT 13 OT Bce2o HacesneHnsi mupd. Co21acHO
CTATMCTMYECKUM gaHHbIM 3aLMTHOV 0p2aHn3aumn «OTKPbITble KNETKM» YUCI0 Be2eTepuaHUmMB B YKpanHe COCTABASET 2 MIH.
HacesneHnsi — 5% HaceneHuns Halueri cTpaHbl. Ce20gHs Ha 3emse OT MSIC OTKA3A/IMCb 0KO/10 900 MITH. Ye/I0BeK, YTO COCTaB/IsieT
13% OT BCe2o Hace/eHns Halei MAaHeTbl. VIMeHHo, noaToMy paspaboTka 610g Be2eLeHTpUYHO20 HaMpas/ieHus SBaseTcs
AKTYQ/IbHbIM HA Ce20gHSI.

B npouecce pazpaboTku xon0gHo# cnagkozo btoga «laHakota Be2aH» Hamu Obin CCAEGOBAHbI U3MEHEHUS CTPYKTYPHO-
MeXaHU4YeCKMX MoKasdaTeneli u BO3MOXHOCTb pe2y/MpoBaHMsi CTPYKTYPbl MPEGIOXEeHHOI XON0GHON CIagKo#, onTuMm3aums
peLienTypHO20 COCTaBa B 3aBUCUMOCTH OT IAPAMETPOB M320TOB/IEHNS N OP2AHONENTUYECKMX MOKA3aTesneii KOHTPOIS.

[py HANMCAHNM HAY4HOV CTATbe PACCMOTPeHbl 1 MPopabOTaHbl COBPeMeHHbIe Hay4Hble MNyOANKALMM, B OTKPbITOM gOCTyrle.

BbigenieHne HenccnegoBaHHbIX paHee YacTeli obLLeli npobiembl. BansHue gpykTa aBokago Ha GopMmUpoBaHme TeKCTypbl
X0/10gHOV C1agkoe20 b/10ga «MNaHakoTa»

lMoctaHoBka 3agaym pa3paboTka TeXHOM021M XONI0gHOI cnagkoz0 btoga «[aHakoTa Beza», koTopbiii bygeT pekoMeHgo-
BAH K ynoTpeb/ieHnio MLam, He yrnoTpebasioT 0Tge/bHbIX MPOgYKTOB XMBOTHOR0 MPOUCXOXKGeHMSI.

M310xeHne 0CHOBHO20 MaTepnana. [prBegeHbl pe3ynbTaTbl SKCNePUMEHTAIbHbIX UCCIEGOBAHMI 0 000CHOBAHMIO peLert-
TypHO20 COCTABA MHHOBALMOHHOM X0MI0gHOM C1agkoeo 6/1t0ga «MaHakoTa B». [JokazaHo 6e30macHOCTb BHegpeHus gaHHO20
61110ga B MeHI0 COBpPeMeHHbIX 3aBegeHnii peCTOpaHHO20 X035MCTBA B KAYECTBe gecepToB §/isl L, He ynoTpebasioLwmx B CBO
pauMoH NPOgyKTbI KNBOTHO20 MPOMCXOXKGEHMS, UM MMEIOT a/iIep2MYecKyto PeaKLMIo Ha MOIOYHbIE MPOGYKTbI.

KnioueBble c10Ba: KOKOCOBble CIMBKM, BOKAGO, 2MgPOKANOoNGbl, a2ap, Be2eTapUaHCTBO, NAHAKOTA.

Summary. With the development of the trend of a healthy lifestyle, more and more people are abandoning products of animal
origin, ie become vegetarians. Today, about 900 million people in the world have given up the consumption of animal products,
which is 13 of the world’s population. According to the statistics of the open organization «Open Cells», the number of vegetar-
ians in Ukraine is 2 million people — 5% of the population of our country. Today, about 900 million people on Earth have given
up meat, which is 13% of the total population of our planet. That is why the development of vegetarian dishes is relevant today.

In the process of developing a cold sweet dish «Panacota Vegan» we investigated changes in structural and mechanical
parameters and the possibility of adjusting the structure of the proposed cold sweet, optimization of the recipe depending on
the manufacturing parameters and organoleptic parameters of control.

During the writing of the scientific article, modern publicly available scientific publications were considered and processed.

Selection of previously unexplored parts of the general problem. Influence of avocado fruit on the formation of the texture
of a cold sweet dish «Panacotta»

The task is to develop the technology of cold sweet dish «Panacotta Vegan», which will be recommended for use by persons
who do not eat certain products of animal origin.

Presenting main material. The results of experimental research on the substantiation of the recipe composition of the inno-
vative cold sweet dish «Panacota B» are presented. The safety of introducing this dish in the menu of modern restaurants as
desserts for people who do not eat animal products or have an allergic reaction to dairy products has been proven.

Key words: coconut cream, avocado, hydrocaloids, agar, vegetarianism, panna cotta.

Ha CHOTOMHITITHIY JeHb MO/Ia Ha 3J0POBE XapUyBaHHA
aKTyaJbHA, AK HiKoa1. OCKiJIbKY II[OIeHHO B 3a-
cobax macoBoi imgopmarrii Ta iHTepHeTi 3’ ABIAAETHCA
HOBAa iH(popMAaIlig Ipo miATPUMKY CBOTO 3JJ0POB’ s, 10-
TPUMYIOYUCH BiATIOBIHOTO PERKUMY JHA, CAIAKYIOUN 3a
cBoiM parionom. IIlogenHOo cyyacHi Jikapi gieTosorn
TIPOBOAATH OHJIANWH KYPCU BUKOPUCTOBYIOUM IIDU ITLOMY
pisHOMaHIiTHI MosOfi:KHI Tporpamu Taki ak: Instagram,
Fasebook Ta 3Bicuo miargopmy Zoom. Ha nannx omiaite
TPeHiHrax BOHU PO3MOBiAAIOTH IIPO 3L0POBUIL CIIOCiO
JKUTTA, BUATh CIIOKMBAYiB 3BePTATH yBary Ha CKJIAT,
OPOAYKTIB XapuyBaHHA, AKi BOHU KynyroTh. HuHi Mmo-

60

JIOOb, IIT0 CTEKATh 32 CBOIM PaIlioOHOM 3HAIOTh, ITI0 TaKe
EG xoxnu, TpaHcizoMepu i HacuUeHi :KupU B pasu GiibIme
TMOKYIIIA AeB’ SHOCTUX POKiB. 3 ypaxyBaHHSIM TOTO,
110 MOJla Ha Kpacy i 3JopoB’A B HAIIill KpaiHi JoCuUTh
HOBA, IIe 0O3HAYAE, 1110 PUHOK €KO-KOMIIaHill AK i paHniime
nepcueKTuBHUM. ToMy pPO3p00IeHHA TPOSYKTIB BEIleH-
TPUYHOT'O CIIPDAMYBAaHHSA € AaKTYAJIbBHUM Ta CBOEHYaCHUM.

Xouya yKpalHIli CIiAKYIOTh 32 CyYaCHUMU TeHI€H-
miAMU B XapuyBaHHA, IPOTE CTPYKTypa XapuyyBaHHA
HaceJeHHA AK 1 paHiIle 3aJMIITaeEThCA HE3aTOBLIBHOIO:
BOHA XapaKTepPU3yEThCA BUCOKOIO KaJOPiAHICTIO, 1110
TPU3BOAUTH A0 HAJJIUIITKOBOI MACH Tijia Ta OXKUPIiHHA,
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a TaKO0K XapaKTepU3yeThCA HAMiPHUM CIOKUBAHHAM
TBaPWHHUX JKUPIiB, IIYKPY i coui.

Bucokuii piBeHb CIOKMBaHHA KUPiB, COJIOAOIIIB,
KoBOacHUX BUPOGIB i XJ1i6a CyIIpOBOIIKYETHCS HETOCTAT-
HIM CIIOKMBAHHAM DAY Ba)KJINBUX IPOAYKTIB, TAKUX
K puba, HaTypaJbHe M’sco i cBiski QPyKTHU.

XapuyBaHHS IepeBayKHOI UaCTUHU HaCeJIeHHS He-
30aIaHCOBaHO, HEIIOBHOIIIHHO i HeperyaapHo. ocai-
IPKEeHHS B TaJIy3i 0OXOPOHU 30POB’ S CBiAUATE IIPO BUCO-
KU piBeHb 3aXBOPIOBaHb, 00YMOBJIEHUN HE3JOPOBUM
XapuyyBaHHAM.

B ymoBax 3pocTaiouoro inTepecy Ao 3JJ0POBOTO Xap-
YyyBaHHA OiJbII TVINOOKE BUBUYEHHA MPAKTUKU Xapdy-
BaHH HabyBae 0c00JIMBOI BaiKJINBOCTi, OCKITBKM Xapyuo-
Bi HOpMU, TPAAUILii i 3BUUKY € HEBil € MHOIO UYaCTUHOIO
TMOBCAKIEHHOTO KUTTA. B 1IbOMY 3B’ A3KY TEPMiH «Ha-
JeKHUN IpuitoM I3Ki» IpeAcTaBIA€ThCA BIAIOBIIHUM
JOCJIMHUIIBKUM iIHCTPYMEHTOM JJIA POSYMiHHSA TOTO,
SIK (DOPMYETHCS CTaBICHHS 0 30POBOT0 XapUyBaHHIO.

B Vkpaini gana ob6sacTh HeOCTaTHBO BUBUEHA. ¥ Ha-
SABHOCTI HeZIOJIiK iH(hopMAaItii mpo Te, AK JII0AY BUPIIITYIOThH
MIUTAHHA TPABUJILHOTO / 3J0POBOTO XapuyBaHHA Ha ITpaK-
TUILi i K BOHU ITOACHIOIOTH CBOE CTABJIEHHSA /10 HHOTO.

B pamnii vac 6iabIIiCTh JOCTiAKeHb HOCUTD Kijlb-
KicHUI XxapaKTep i IpucBAYeHEe BUBUEHHIO 3aTaJIbHUX
TeHZEeHITi! B cdepi cTaBIeHHS 10 340POB’d / XapuyBaH-
HA a60 BI/IpiH_IeHHH MapKETUHIOBUX 3aBOaHb.

BererapiaHcTBO — OAMH i3 pi3HOBUAIB cCUCTEM Xap-
YyBaHHA JIIOJEN, 32 AKO01 BUKJIIIOUYAIOTHCA IPOAYKTH
TBaPUHHOTO ITOXO/PKEeHHA. ¥ IIepeKJai 3 auTIiichbKOol
cJ0BO vegetarian osdHauae «pocauaHUM» . ChorogHi
Ha 3eMmIi Big m’saca BigmoBuinca 6au3bK0 900 MutH.
YOJIOBIK, II[0 CTAaHOBUTL 13% BiJ yCchOTo HaceJleHHSA
HAIIIOl IIJIaHeTH.

3rigHo 3 faHUMMU 3aXMCHOI opraHizarii « Bizxpuri
KJiTUHM», 32 3aMOBJIeHHAM aAK0i B 2017 pori mposiB
mocaimxenua KMIC, B YKpaini 3arajbHe 4uCJIO BeTe-
TapiaHiiB gocArao 2 MaH. — 5% HaceJIeHHSI KpalHu
Ta cX0Ke, Ile He MeXKa: ¥ AedKUX Kpainax 3axigHoi
€Bponu CHOTOHI KOMKEH MecsATUN —BererapiaHerb.

Ax B YKpaiHi, Tak i Ha 3ax0/i TOJIOBHOIO PYIITiHHOIO
CUJIOIO TPEH/Ia BUCTYIIA€ MOJIOAL, IKY MOTUBYE IIPaTrHeH-
Hs OyTH MOJHHNM, BiUHO MOJIOAUM i He icTu OJIMMKHIX.

Oabra HacomoBa, mpesumenT Acoiriailii pectopaHis
Vipainu, migTBepAsKy€e TeHAESHITiI0 MU paMu: TiTbKNT
B CTOJIMII] 32 OCTaHHI TPU POKU KiJIbKiCTh 3aKJIaMiB AJIA
BererapiaHIis 3pociua Brpudi. IIpu nromy Bererapian-
CBhKi cTpaBu He IIPOCTO ITUPOKO IIPECTaBIEHI B MEHIO
3BUYAWHUX PECTOPAHIB, a YaCTO MAIOTh OCOOJIUBY IIO-
3Ha4YKy abo 3i6paHi B okpemuii posxain. [Ipomosuiiia
3’ ABUJIOCA YV BiAIMOBiAbHA IIOIINT.

¥ cBoio uepry cami BererapiaHIii cepes IpUYNH
BiIMOBU Bif 13Ki TBADMHHOTO ITOXOAKEHHA JAJIE€KO He
3aBJKAU Ha3MBaAIOTh Moay. OMHI BBAXKAIOTh CBOIO JiETY
SKUTTEBOIO TTIO3UILI€0, ITI0 IPUNYCKAae HEHACUILHUIIBLKE
CTaBJIEHHSA O HABKOJUIITHBOTO CEPENOBUINA, a iHIITi
TmepeKoHaHi, 10 BifMoBa Bif M’ sica — I1e II1e i MOMKJIu-
BiCTh BUTVIAAATHY KpAaIIle i JKUTHU TOBIIIE.

«Ile He Mmopa, e — AyX Yacy», — YTOUHIOE Pymonbd
KpaeBcbkuil, cniBBJIACHUK MepesKi 3aKJIay pecTopam-
Horo rocrmogapcTsa « Vegano Hooligano».

BpaxoByounu IONIUT CIIOXKMBaYiB HA BET€TEPiHCHKY
KYXHIO, B YKpaiHi mouaJja mpaioBaTy KapTa BereTa-
piaHCBKUX 3aKJamiBe ABTOpU MPOEKTYy Vegucation.me
3aIyCTUJIV IPOEKT «Bererapiancbka YKpaiHa».

AmvepurkancbKka Acortiamia JlieTosoris cuiapHo
3 KaHaJACchbKoI0 opraHisarieio «lieTonoru Kamagu»,
nmpoanaaisdyBasinu 01u3bK0 200 peleH30BaHUX HAY-
KOBUX POOIT peKOMEHAYIOTh IPaBUJILHO 30aIaHcoBaHe
BereTapiaHChbKe XapuyBaHHA K 3J0POBE i MOIliIbHE
I OyAb-AKOTO MePiofay *KUTTA JIOAUHY, BKJIIOUAIO-
Yy BariTHICTh, mepios rogyBaHHA I'PYAbMU, TUTAYNN
i mybepraTHUii Iepiox Ta Ipu OyAb-AKOMY PiBHIi iHTeH-
CUBHOCTI (hisnuHMX HaBaHTaKeHb [1—4].

HayxoBiamu He 610 JOCTiIKEHO BILIUB QPYKTY
aBOKaJ0 Ha CTPYKTYPHO-MeXaHiuHi MOKa3HUKY XO0JIO-
HOI cosionkoi cTpaBu «IlanmakoTu».

Po3pob6ka TexHoJI0Ti1 X0/IOAHOI COTOAKOI CTPaBU
«ITanakotu Berat», 1110 Oyie peKOMEHIOBAHUM 0 BKIU-
BaHHA ocobaM, IO He BXKUBAIOTh OKPEMUX MIPOAYKTIB
TBAPUHHOTO ITOXO'KeHHS.

Jo nparsenomiOHUX COJOAKUX CTPaB HAJEKATh:
KwuceJi, Keje, Mmycu, camMOyKku, KpeMu. BpaxoByoun
TEHJIEHI[i10 Ha XOJIOHI COJIOAKI CTPaBY 3aIIPOIIOHOBAHO
BIOCKOHAJIUTH XOJIOJHY COJIOAKY CTPaBY, I110 BiTHOCUTE-
cA 00 "KUJILOBAHOI MiATpynHu — maHakoTa [5].

ITamakoTa — mecepriB 3 :KeJJaTUHOM, BEPIIIKaMU,
BaHILJLIIO i IIyKpoM, 1110 poaoMm 3 Itasrii.

Haiickimanuinme B IpuroTyBaHHi TaHAKOTH JOCATTU
TMOTPi6HOI KOHCHUCTEHIII] i TeKCTypH, SKa MOBUHHA OyTH
IITOBKOBO M’ KOO i IPYKHOI0. 3 METOI0 OTPUMAaHHA Ja-
HOI TeKCTypHu 0YJIO JOJaHO (PPYKT aBOKAA0 Ta KOKOCOBL
Bepiiku. OOT'pyHTYBaHHA BUOOPY CUPOBUHU HABEJEHO
B Tabmui 1.

IIpoananisyBaBiu gaxi Tabauili 1 BCTaHOBJIEHO, IO
CUPOBUWHA KOTPA 3alIPOIOHOBAHA AJIA BUKOPUCTAHHA
€ iHHOBaIiiHO-TIPUBAbJIMBOIO Ta MOXKe CIAYT'yBaTH, AK
aJIbTepHaTUBAa AJId BUT'OTOBJIEHHA CTPAB BEreleHTPU Y-
HOTO CIIPSIMYBaHHS.

Ha mifncraBi ornany JgiTepaTypu Ta IpoBeJeHUX
HOIIePETHIX MOCIIiI?KEeHb 3aIPOITOHOBAHO 3aMiHUTU
B pellenTypi xosiogHOI cosonkol crpaBu «Ilanakora»
BEPIIIKY KOPOB’AUi, JKeJaTUH.

Kinbkicue cmiBBigHOIIIEHHA 3aITPOIIOHOBAHUX KOM-
TIOHEHTIB BCTAHOBJIIOBAJIU MiJ Yac OAHO(AKTOPHUX €KC-
nepumMeHTiB. PenenTypHuil CKJaL X0JIOLHOI COIOAKOL
crpaBu «Ilamaxkora Beran» npoijsocTOPOBAHO Y BUTIALL
miarpamu puc. 1.

JlocirikeHO OPTAaHOJENTUYHY OIIHKY AKOCTI 3a-
IPOIIOHOBAHOI X0JI0JHOI COJIOAKOI cTpaBu «Ilamaxkornu
Beran» y mopiBHAHHI 3 TaHAKOTO0 KJIAaCUYHOIO (puc. 2).

BcramosiieHno, 1110 3aIIpoIoHOBaHAa CUPOBUHA TI0-
SUTHUBHO II03HAYAETHCA HA IKOCTI X0JIOAHOI COJIOAKOI
crpaBu «Ilamaxkora».

Bupobu maroTs npuAHATHUN KOJIip, 30BHIIHIY BU-
TJIA], CMakK, 3anax. Ilokasano, 1110 KOHTPOJILHUH 3Pa30K

o1
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Tabruus 1

OOrpyHTYBaHHA BUOOPY CHPOBUHH JJIsI XOJIOTHOI c0I0AKO0I cTpaBu «Ilanakora»
BETEL[eHTPUIHOTO CIIPAMYBaHHS

HasBa cupoBuHHI

Bugu

Poas B TexHOMOTIiYHOMY ITpOLEci

OOrpyHTYBaHHSA BUOOPY CUPDOBUHU

Pocaunna cupo-

Bepurku kKoko-

Crnenudiuauii cKaam i KoJoigHo-

Perynioe cmako-apoMaTU4Hi BJIaCTUBOCTI Ta

CTPAaB Ta OPTaHOJIENTUYHI TOKA3HUKN
SIKOCTi, GOPMYBaHHSA Ta POSIIUPEHHA
aCOPTUMEHTY

BUHA coBi AUCTePCHUI cTaH KOMIIOHEHTIB Bi- | aHTUOKCUIAHTHY aKTUBHICTD. [[laHa cupoBuHA
nobpaskaeThcA Ha TEXHOJIOTIUHUX | HE MiCTUTh TBADUHHUX KOMIIOHEHTIB, II[0 MOKe
aCIeKTax IPUTOTYBAaHHSA HUBBKO- | 6yTH PEKOMEHJOBAHOO IJIA CIIOKMBAHHA 0Ci0,
JIaKTO3HUX CTPAB. 110 He B}KUBAIOTh TBAPUHHOI CUDOBUHU

ITyxop ITykop Ginmit pery.iioe B’ A3KiCTh perenTypHOi c¢y- | [laHa cCHpOBUHA XapaKTepu3yeThCs HUSbKUMU
KpuUcTajgiuumii | mimri TJIiKiMiYHEM iHZEKCOM Ta MOYKe PEKOMEHI0-
BaHa JJid BJKUBAHHA 0c00aM XBOPUM HA ITy-
KpoBuii giader
Tigpokoaoigu Arap dopMye CTPYKTYPY BUPOOY Perynmoe Ta Hagae 3agaHi CTPYKTypoO-
MeXaHiuHi TOKa3sHUKU AKOCTL
DpyKTUI ABokajo ITigBumyooTs Xap4yoBy IiHHicTH | [[03BOJIAE MiABUIITUTY XapPUOBY I[iHHICTD COJIO/-

KUX CTPAaB, 3a PaXyHOK HAABHOCTI BiTAMiHHOTO
Ta MiHEpPaJIBHOTO KOMILIEKCY. Peryoe cMako-
apoMaTUYHi BJIACTUBOCTI Ta aHTUOKCUILAHTHY
aKTUBHICTb.

Peryinse cTpyKTypHO-MexXaHiUHI MTOKa3HUKU
cTpaBu

62

ATap Kaxao maciao LYKOp OimHi
1% 1% KpHCTa
|

BaHiTbHA IaTHYKA

0.1

Puc. 1. PenentypHuit cKJaaj Xx0JI0a4HOI costonkoi crpaBu «Ilamakora Beran»

30BHIIIHINA
BUTJIAL
5

<~ KOHTpPOJIb
=l=3pa3ok Nel

Puc. 2. 3aranbHa npogdisorpama AKOCTi ZOCTiAKyBaHUX BUPOOiB
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TIeBHOIO MipOI0 MMOCTYNAETHCA JOCTIAHUM 3pasKaM 3a
NOKa3HMKOM KOHCHUCTEHIIil Ta 3anaxy. BBenenua g0
perenTypu 3aIpOIOHOBAHUX BUIIB CUPOBUHU J03BO-
JIsie OTPUMATHU BUPiO 3 6iIbIIUM 06’€MOM Ta KPAaIoio
CTPYKTYPOIO.

Ha macTynmHOMY eTrarmi gociifgKeHb OIiHIOBaJIU
hisuKO-XiMiuHI MOKA3HUKU SAKOCTi JOCHiAKYBaHUX
CTpaB Ta IOPiBHIOBAJIU 3 KOHTPOJIeM. Pe3ybTaTu mpo-
BeIeHUX JOCJIiIKeHb HaBeJeHl B TadauIri 2.

YcTaHOBIIEHO, IO TPOAYKT XapaKTepPU3yeThCA Maco-
BOIO YACTKOIO BOJIOTH Ha piBHi 59...62,24% , momenbHi
3pas3Ky B IIOPiBHAHHI 3 KOHTPOJILHUM 3Da3K0OM 3HAUHO
He 3MiHMaNCH, BMicT :Kupy Big 10+=30% , ockinbru

BUJIYYEHO €HEPTrOEMHY CUPOBUHY TaKy AK BEPIIIKU KO-
poB’dAui.

PospaxoBano ximiunuii ckiajs Ta eHepreTUYHY IIiH-
HiCTBb 3aIIPOTIOHOBAHUX CcTPaB. JlaHi mogaui B Tabiurri 3.

IIpoamasisyBaBiu TabJIUITIO BULHO, IIT0 3aIIPOIIOHO-
BaHA CTPABU MOCTYIAEThCA B 6inkax y 2,4% pasu ta 3
pasu JKUpiB, 32 pAXYHOK BUJIYUEHHA TBAPUHHOI CUPOBU-
uu. I[Ipore micTuTs Giibinuii BmicT Byriesonie y 1,8%
3a PaXyYHOK JOJaBaHHA POCIMHHOI CUPDOBUHU, CKJIAT,
KOTpPOi 00yMOBJIeHUII BHAUHUM BMiCTOM BYTJI€BOJIB,
a caMe (xapuoBi BOJIOKHA, (PpyKTO3a, caxapasa, IJIio-
Kosa To1o). B inHOBaniliHi# cTpasi BigcyTHII x01€C-
TepPUH, 110 Ja€ MiATBEePAKEeHHI TOMY, 1110 0cO0u, KOTPi

Tabauuysa 2
Di3uKo—xiMiuHi TOKa3HUKHU TKOCTIi TOCJiTHUX 3Pa3KiB
HajimenyBaHHA IOKa3HUKA HopmaTuBHe 3HAYECHHS BHANOHAA MOKAIMMUKA B IPAIKAX
KonTpoas 3pasor Ne 1
MacoBa uyacTKa BOJIOTH PEUOBUH, % He perstamenrtyernsea 62,24+0,1 59+0,1
Macosa uacTka xKupy, % He perstamenrtyersea 30=+0,1 10=+0,1
Kucmoruicts, rpasg 0,5 2 2
MacoBa uacTKa MyKpy He perstamenTyerses 25 40
Minnicrs, r/cm? He perstamenrtyersca 0,84+0,2 0,95+0,2
Tabauusa 3
XapuoBa Ta eHepreTHYHA MiHHICTh COJOIKUX CTPAB B OTHil MOPILil
. BMmicT koMnoHeHTiB B cTpaBi
HaiiMenyBaHHS pe4OBUH Komrpons 3pazox Ne 1
XapuoBi peyoBUHH, T
Binku 4,62 1,94
Kupu 30,31 10,93
ITHKK 1,49 1,79
HXEK 17,90 0,86
MHIKEK 9,15 9,05
XomnecTepuH 98 0
Byraesogu 24,92 43,93
XapuoBi BOJTOKHA 1,96 4,76
Kaanopiitnicme 391 281,74
Birtaminu, mr
Birawmin B, 0,02 0,04
Birawmin B, 0,12 0,10
Birawmin B, 42,59 10,91
Biramin E 0,52 0,93
Biramin C 5,24 52,09
MinepanpHi pedoBUHH, MT
Kauriit 163,21 336
Kanbmiit 79,17 4,54
3autizo 0,27 3,08
Marsiit 11,21 26,70
Dochop 60,93 42,79
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Puc. 3. InTerpanbHuii CKOp ZOCTiTHUX 3pasKiB

BeIyTh BEeIIIeHCbKUHA CIIOCi0 MKUTTSA 3HAUHO 3HUIKYIOTh
PUBUK 3aXBOPIOBAHHS CEPIeBO-CYAUHHOI CUCTEMU.

XosongHa cononka crtpaBa «Ilamaxkora Beraun»
MiCTHTB 3HAUHY KiJMbKicTh BiTaminy C, KoTpuii He pyii-
HYETBHCSA IPU TEPMOOOPOOILi, OCKiIBKY 3HAUHA HIOTO
YyacTKa MiCTUThCA B Mapakyi Ta aBokano. B mapakyi
Juiite yacTka Bitaminy C miggaThbea pyHAHYBaHHIO ITi
Yac Tema0Boi 06po0KM, ocKinbKY BiTaMmin C pyHHY€ETHCS
mpu TeMmueparypi 60°, KyJi roTyBaTUMEThCS IIPU TEM-
nepatypi 40°, 3 MeToI0 30epesKeHHA JaHOTO BiTaMiHy.

XapyoBy IiHHICTH IPOAYKTY MOYKHA BUBHAYUTU
MeTOZ0M PO3PaxXyHKY iHTerpajabHOTO CKOpy. lanuii mo-
Ka3HUK BaKJIUBUH AJIS PO3POOJIEHHSI HOBUX Ta aHATIIZY
BJKe iCHyroumX BUPOOiB Ta 11100 peKOMeHAyBaTu ixX IJId
MOJIOZi, OCKLJIBKY SIK OYJIO JOCTIAMKEHO 3HAUHA YacTKa
cepeql YKpPaiHIIiB, III0 IIPOIIaraHAYIOTh BeTeTapiaHChbKU
CIIOCi0 KUTTA € MOJIONb. JlaHi iHTerpaJabHOTO CKOPY
HaBeneHi rpadiuno puc. 3.

IIpoanasisyBaBIiiii po3spaxyHKOBi, MOKHA CTBEPIKY-
BaTH, 1110 iHHOBAITi MTHU BUPi0 32 IEBHUMU TOKAa3HUKAMU
Kpallli Hi’K 3a KOHTPOJIb, & caMe KOHTPOJIb IIOCTYIIa€ThCA
IOCTiZHOMY 3pa3Ky 3a BMiCTOM BiTaMiHiB TaKOK IMOPiB-
HAHO 3 KOHTPOJIEM Mae MeHIIINI BMICT JKUPiB Ta MOKe

O0yTH PEKOMEHIOBAHUM [IJIS 0Ci0 XBOPUX HA FaJaKTO3e-
Mifo Ta ocib, 1110 BeIyTh BereTapiaHCLKUH CIIOCi0 JKUTTA,
OCKLJIbKY 3 TaHOI CTPaBU BIJIYYEHO TBAPMHHY CUPOBUHY.

Ha ocuoBi aHasizy JiTepaTypHUX A3Kepesl Ta Map-
KEeTUHTOBUX JOCIi’KeHb BU3HAYUEHO, II10 0OCOOIMBUM
TIOIIMTOM B MEHIO 3aKJIa[iB PECTOPAHHOTO I'OCIIOAAP-
CTBa KOPUCTYIOThCA JKeJIeHHI COJIOKi mecepTn i acop-
TUMEHT iX TMOCTifiHO 30iIbITyEeThCA Uepes 3POCTaHHA
TIOTIUTY CIIOXKUBAYIB Ha JaHy IpyIry Bupob6iB. OcobIuBOIO
OONYJAPHICTIO KOPUCTYETHCA iTANMINCHKUN qecepT —
maHa-kKota. OGTpYHTOBAHO Ta HOBEAEHO MOIiIbLHICTD
BUKOPUCTAHHA POCJINHHOI CHPDOBUHU, 30KpPeMa, arapy,
AKi B [OCTaTHIN Mipi MiCTATHCA B IIJI0OBO-ATIAHI cU-
poBuHi. OTpuMaHe aBOKa0Be IIIOPe MiCTUTH BUCOKUM
BMiCTOM IEKTMHOBUX PEYOBUH Ta OPTaHIYHUX KUCJIOT
(2,55%), 1110 CBiAUUTH PO MOIKJIUBICTE F10TO BUKOPU-
CTAHHA B TeXHOJOTI :KeJeTHUX AecepTHUX BUPOOiB.
BcranoBieHo onnTuMasNbHUI BiZICOTOK arapy y CKJazii
nmecepry manakotu — 1,4% Big po3paxyHKOBOI perenTy-
pu. Po3pobsieHO Ta OGI'PYHTOBAHO PEIENTYPHUH CKIIa
Ta TeXHOJOTIUYHUH ITpoIiec BUPOOHUIITBA TaHA-KOTU 3 BU-
KOPUCTAaHHAM arapy Ta JOCIiKeHO OPTaHOJeITUYH]
Ta hiBMKO-XiMiUuHi TOKa3HUKYU AKOCTi1 HOBOT'O IECEPTY.
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PO3POBKA bOPOLUHAHOIO HAMIBOABPUKATY
0340POBYOI0O NMNPU3HAYEHHA A4 3AKYCOK

PA3PABOTKA MYYHOIO NOJIYOABPUKATA
0310POBUTE/IbHOIO HA3BHAYEHUA A1 3AKYCOK

DEVELOPMENT OF FLOUR SEMI-FINISHED
PRODUCT HEALTH PURPOSE FOR SNACKS

AHoTaUis. B CTATTi po32/15HYTO MOX/MBICTb BUKOPUCTAHHS Lli/IbHO3epHOBO20 BOPOLLIHA AMAPAHTY §/1s1 CTBOPeHHs 6opoLL-
HSIHO20 HaMiBPabPMKATy §/1s1 3aKyCOK 3 03OPOBYMMM BAACTUBOCTAMM.
KniouoBi cnoBa: uinbHo3epHoBe amapaHToBe 6OPOLLIHO, 3aKyCki, GOPOLLIHAHMI HaniBGabPMKAT, KOLMKM /1Sl 3AKYCOK.
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AHHOTAUMA. B CTATbe paCCMOTPeHa BO3MOXXHOCTb MCMO/b30BAHMS Lie/IbHO3ePHOBOK MYKMU AMAPAHTA gAsi CO3gaHMS My4HO20
nony$abprkata gas 3aKycok ¢ 03gOPOBUTE/bHbIMU CBONCTBAMM.
KnioueBble c1oBa: Lie/1bHO3epHOBASE AMAPAHTOBAS MyKd, 3AKYCKM, My4HOI N0nydabpukat, KOP3MHOYKM §/1sl 3aKyCOK.

Summary. The article considers the possibility of using wholemeal amaranth flour to create a semi-finished flour for snacks

with health properties.

Key words: amaranth flour, snacks, flour semi-finished product, baskets for snacks.

Hoc'ranomca npo6aemu. Ha choromgHimHi# 1eHb
eKOJIOTiuHa cUTyaIida B YKpaiHi € 1y’Ke CKJIaTHOIO
BHACJiOK 3a0pyAHEeHHSI HAaBKOJIUIITHLOTO CePeIOBUIIA
TOKCUYHUMU XiMiYHUMU PEYOBUHAMU, PAJIOHYKJIifaMU.
3abpyaHeHHSI aTMoc(hepH CTAJIO0 BeJIUKOIO ITP00IeMOI0
s MicT. Boius 30BHINIHIX YMHHWKIB Mae 3HaUYHUIA
BILJIUB Ha 3[0POB’a JoauHu. ToK eK0JIoTiuHa CUTyaIlisa
noTpebye Mobirizarii BueHNX Ha BUPillIeHHA IPOOIeMu
36epesKeHHs 3J0POB’ A JIOAUHU.

310poB’ A TIOAUHY 3aJEKUTD Bif i1 yMiHHA TOTPUMY-
BaTHUCH IIPABUJI 3OPOBOTO CIIOCO0Y MKUTTS, MPUITIIATH
3HAUHY yBary 3JJ0POBOMY XapuyBaHH0. OcTaHHIM Yacom
3POCTAE IIOUT CIIOKUBAYiB Ha 3J0POBi IPOAYKTU, BOHU
MiKaBJIATHCA CKJIAAOM i (hisiosoriyHMMU BJIaCTHUBOC-
TAMU IHT'Pei€HTiB CcTPasB, 110 € YUHHUKOM 3POCTaHHSA
ACOPTUMEHTY 03I0POBUUX cTPaB. ToMy KOHKYPEHTO3-
JaTHICTH 3aKJIaliB PECTOPAHHOTO I'OCIIOLAPCTBA ChO-
TOAHI BU3HAYAETHCA HAABHICTIO CTPaB, AKi BiApisHa-
IOTHCA HE TIJIBKYU OPUTiHAJIBHICTIO, & 1 03J0POBUMMHU
BJIACTUBOCTSMU.

Hocmim:xeHHA 6araTboxX YUeHUX COIPSAMOBAHI Ha
BIOCKOHAJEHHA aCOPTUMEHTY I TeXHOJIOTi1 GoporTHa-
HUX BUPOOiB 3a paXyHOK e(h)eKTUBHOTO BUKOPUCTAHHS
IPOAYKTiB IIepepoOKU aMapaHTy: OOPOIITHA, IITPOTiB,
0J1i1, BUCiBOK.

Besmkoro momyaapHiCTIO KOPUCTYIOTHCA Y 3aKJIaLax
PecTopaHHOTO T'OCIIOAAPCTBA 3aKYCKU, TOMY I10 BOHU
BiIPiBHAIOTHCA BEJIMKOI PIBHOMaHITHICTIO CMaKOBUX
AKocTel i opopMIeHHA.

Xo0JIOOHI 3aKyCKM 3a3BUYAll IIOJAIOTEH HA IIOYATKY
npuiiomy i3xi. Boru rparoTs posik 30yAHUKA alleTUTy i 10-
TIOBHIOIOTH CKJIAJ OCHOBHUX CTpaB. PerenTypu i cmocoou
TIPUTOTYBaHHS XOJOLHUX 3aKYCOK 1 CTpaB PI3HOMAaHITHI.
JeAKi 3 HUX TOTYIOTH 3 BUKOPUCTAHHAM OOPOIITHAHUX
HamiBabpuKaTiB: KOINYKiB, KaHale, BOJOBaHiB.

Kamnatre roTyooTh Ha MIIIeHNYHOMY XJIi01, JJId JeAKHIX
TIPOAYKTiB 3 TOCTPUM CMaKOM (3 ocesieiieM, Oy:KeHu-
HOI0) BUKOPUCTOBYIOTH JKUTHI 00 BUIIKAIOTH KOPIKI-
KM 3 IIIIeHUYHOTO 60POIITHA BUIIIOTO YUY IIEPIITOT0 COPTY.
Komuuku roTyiors i3 micounoro abo JUCTKOBOTO TicTa
3 Buxogom 12—25 r, a BoJioBaHU 3 JINCTKOBOTO TicTa
3 BuxogoM 10—20 r. Komuuku i BojiloBaHM HAIIOBHIO-
IOTH PIBHUMU IPOAYKTAMU, KYJIiHAPDHUMU BUpobamMu
(BosTOBaHU 3 iKpOIO, 3 CAIATOM, 3 IAIIITETOM 3 IEUiHKH,
M’ ACHUMU Ta pUOHUMY IPOoAyKTaMu i T.14.). OcKinbru
OIIeHnYHe O0OPOIITHO Ma€ HU3bKY XapuoBY I[iHHICTD,
IOIiIBHUM € H10T0 3aMiHa B pelenTypi 60POITHAHUX
HamiBabpuKaTiB A1 3aKyCOK, IO JaCTh 3MOT'Y OTPH-
MaTH BUPOOU 3 MOJIMIIIeHNMU BJIACTUBOCTIMH.
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AmnaJnis ocraHHIX mocaimskeHs i myomikariii. ITig uac
CTBOpPEHHA BUPOOiB PYHKITiOHAIHLHOTO a00 03T0POBUOTO
IpU3HAUYEHHS 3HAYHA yBara MpUAiIA€ThCs 301IbITeHHIO
BMICTy B HUX (DYHKI[IOHATILHUX iHTPENi€HTIiB (XapuoBUX
BOJIOKOH, 0iNKiB, BiTaMiHiB, MiHepaJlbHUX PEUOBUH,
AHTUOKCUIAHTIB) i BHM)KEHHIO eHePreTUYHOI I[iHHOCTi.
TaKuX BJIACTUBOCTEI MOKJIUBO JOCATTH IPU BUKOPUC-
TaHHI HeTpagUIliiHOI POCINHHOL CUPOBUHY, 30KpeMa
TIPOAYKTiB mepepoOKU aMapaHTYy.

Buenuvu OHAXT mpoBemeHi focriiKeHHA BIJIUBY
0iJIKOBOBMiCHOI CHPOBUHU: aJIbOYMiHY, aMapaHTO-
BOTO GOPOIITHA HA BMiHY XapaKTEePUCTUK BUIIEUEHUX
OickBiTiB mpwu 36epiranni [1]. Busuaueno, 1o samina
MeJIaHJKY Ha aJIb0yMiH, BUKOPUCTAHHA aMapaHTO-
BOr0 OopoIHa y KiabKocTi 10 25% 3MeHIIIye BTpaTy
BOJIOTH y NOCJiIKyBaHUX 3pas3KiB mpu 30epiranHi,
110, MOJKJIMBO, 3yMOBJIEHO IIEPEPO3IO[iJIOM BOJIOTH
i smiHoOI0 (hopM 3B’ A3KY Ii 3 rigporomoigamMmu 6ickBiTa
BHACJIiIOK 30i/JIbIIIeHHS MacOBOI YacTKu OilIKa y BU-
pobax.

Buenumu HYXT 3anponnoHOoBaHa TeXHOJIOTiA aMa-
paHTOBOrO OiCKBiTHOrO HamiB)abpUKAaTy Ha OCHOBI ama-
pauToBoTrO GoportitHa [2]. BeTarHoBIEeHO, 1110 ¥ OicKBiTi
aMapaHTOBOMY 30iJMbINTMIIACh KiTbKiCTh HE3aMiHHUX
aMiHOKUCJIOT, BiTaMiHiB rpynu B, HeHacCUUeHUX KUP-
HuX KucyaoT. OTpuMaHi OpraHoJIenNTUYHI TOKa3HUKYI
TMoKasaJju, 1110 6iCKBiT i3 amapaHTOBOTO OOPOIITHA J03-
BOJIAE€ OTPUMATH KiHIIeBUI IPOAYKT 3 O6iabII PiBHO-
MipHUM, TOHKOCTiHHUM, €JIaCTUYHUM M’ AKYIIIEeM HiK
B KOHTPOJILHOMY 3PasKy.

Iamumy focigHUKaMu 3aIIPOTIOHOBAHO TEPMiUHEe
00pob6aaHHA 6OPOITHA aMapaHTy 3a Temmepatypu 120
i 140 °C mporarom 10—40 xBusuH [3]. [Ipu 1bomy 60-
POIITHO aMapaHTy HabyBa€e TeMHIITIOT0O KOJIbOPY (Bif
KPEMOBOTO JI0 CBiTJIO-KOPUYHEBOTO) Ta IPUEMHOTO T'0-
pixoBoro apomaTty, 3MEHITYETHCA BOMOTIOTJINHAIbHA
smaTHicTh Ha 8—13% . Taxke OOPOIIHO IPUAATHE IJIA
BUTOTOBJIEHHSA IIeUNBA, 1110 HA0yBa€ PidHUX BiATIiHKIB
CMaKy i KOJIbOPY, III0 CYTTEBO POSIINPIOE HOT'O acop-
TUMEHT.

Takox mocaigHMKaAMU 3aIIPOIIOHOBAHO BHOCUTU
aMapaHTOBe OOPOIITHO i BUCIBKY y XJ1i0 MacoBOTO CIIO-
skuBaHHA [4]. BcTaHOBIEHO, 110 3aCTOCYBaHHA IIPO-
IYKTiB ITepepoOKY aMapaHTy CYTTEBO He ITIO3HAUAETHCA
Ha IOTipIIeHHI CIOXUBUNX XapaKTePUCTUK IPU IX
BBeJIeHHI y perenTypy B Kinpkocti 70 10% mo macu
OoporirHa i 3abesrneuye 30iIbIIIEHHS BMiCTy ITUHKY i hoc-
dopy vy 1,2-1,5 pasu, Kaabilito — y 2,4 pa3u MOPiBHAHO
3 IINIeHNYHUM XJII0O0M 0e3 o0aBOK.
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®dopmyaroBaHH Lijen craTTi. [JocmigxenHEa MOXK-
JUBOCTiI BUKOPUCTAHHA IiTHbHO36PHOBOTO OOPOIITHA
aMapaHTy IJid BUTOTOBJIEHHA OOPOITHAHOTO HamiBda-
OpuKaTy Mg 3aKYCOK Ta HaJaHHS HOMY 03JOPOBUMNX
BJIACTUBOCTEM.

Buxaaa ocHOBHOTO MaTepiajy JocaimkeHHs. 3 ycix
BiJOMUX B CBiTi POCIMHHUX KYJAbTYP JUIIE OJU3BKO
20 BUKOPUCTOBYIOTHCA JIOACTBOM JJIA OTPUMAaHHS J0-
CTATHBLOTO 00CATY KaJsopiit i 6inka [5]. Ile mimenua,
KYKypyZAsa, Ipoco, COpPro, KapToIis, 6aTaT, MaHioKka,
KBacoJd, cofd, 3eMIAHUN ropix, yKpoBa TPOCTHUHA,
IIYKPOBi OypAKu, 6ananu. OgHAK BKJIIOUEHHA B Xap-
YOBUH PaAIlioH iHIITUX POCTUH HEOOXiHO M1 pisHOMA-
HiTHOCTI i 36arauenHs i»ki. CamMe 10 TaKUX KYJIBTYP
BiTHOCUTHCSA aMapaHT. B mociigkeHHAX O pOo3pOo0ITi
OOPOITHAHOTO HaITiB(aOPUKATYy 03TOPOBUOTO TPU3HA-
YeHHS BUKOPUCTAHO OOPOIITHO aMapaHTOBe 6e3TJIioTe-
HOBe, BUTOTOBJIEHE METOZIOM APiOHOT0 ITOMOJTY ITiILHOTO
3epua amapaHTy BupooHuka ®@OII [leiitnera B. O. mT
«AmapaHT YKpainu». Bopomeaanii HanmiBhadpuKaT
IJIA 3aKYCOK — KOMIMUYKY (KOPKUKY, KAHATIKY) BU-
TOTOBJIAJY 34 PEIeNITyPoi0, HaBeJeHoo ¥ 30ipHUKY
perenTyp cTpas i KysriHapHUX Bupo06iB [6]. IIpu mpomy
3a3HayeHe B PeIenTypi O0POIITHO HNIMTeHUYHEe BUIIOTO
COPTY YU MEPIIOTO ITOBHICTIO 3aMiHAIN IITbHO3EPHOBUM
O6oporrHOM amapaHTy. IlopiBHANBFHA XapaKTEPUCTHUKA
pisHuX BuAiB OopoItHa HaBeaeHa y Tabua. 1 [7; 8].

Cutig sazHaumTH, 110 6iJIOK aMapaHTOBOTO OOPOIITHA
Ma€ BUCOKWII BMiCT aMiHOKMCJIOTH JIi3UHY, AKO1 B IBA
pasu 6isbire, HidK y HINIEHUIIi, i B Tpu pasu 0iJbIle, HiK
Y KYKYPY/I3H i copro, i HaBiTh MOPiBHATH 3a KiJIbKiCTIO
3 COEI0 i KOPOB’ AYNM MOJIOKOM, AKiCTH 6iJIKa aMapaHTy
BBAYKAETLCA AYKe BUCOKOIO. SIKIIO OI[iHUTH igeanb-
Huii 6imok B 100 ogquHMIlL, TO COEBUiL 0iI0K Oyae — 68,
nmreHuni — 58, Kykypyasu — 44, a amapasaty — 75
oxuHULS [5].

TicTo nys1 6GOPOITHAHOTO HamiB(habpuKaTy roTyBaIu
IILJISIXOM 3MiIlTyBaHHs BCixX iHrpenienTis 3 50% 6Gopor-
Ha 0 OAHOPiTHOI KOHCUCTEHIIi], ITOTiM 0[aBaIu PEIITY
6oporirHa. ['oToBe TicTO PO3KATyBAaIU B ILJIACT TOBIITMHOIO

B 2—3 MM i popmyBanu. Uepes cuenmdivri BiacTuBOCTL
TicTa 3 aMapaHTOBOTO OOPOIITHA HTOT0 PO3KATYBAIN MisK
IBOX IIapiB xap4oBoi miiBku. TicTo 3 aMmapaHTOBOIO
OOPOIITHA IITBUAKO YTBOPIOETHCS i BOJIOI€ IJIACTUUHICTIO
Ta KpUXKicTio. MOKJIMBO Iie OB’ I3aHO 3 OCOOJIMBOIO
0yZOBOIO 3epeH KPOXMAaJIo aMapaHTOBOTO OOPOIITHA:
BOHU MalOTh 6araTOKYTHY MiKPOKPHUCTATIUYHY CTPYK-
TYypy IPaBUIbHOI KyJIemoaioHoi (hopmu He Oinbine 1-3
MKM, i CKJIafaf0ThCA B OCHOBHOMY 3 aMUJIOTIEKTUHY, 110
3a0e3Ieuye M0ro BUCOKi BOJOIIOTVIMHAILHI BJIACTUBOCTI.

IIpu popmyBarHi HaniBhabpUKAaTy 3 MIIIEHUUHOTO
6OpOIITHA, HOT0 HeOoOXiHO ITPOKOJIIOBATH B TEKiIbKOX
MicIiax, 11106 3amo0irTu mosaBi 34y TTiB, i 3all0BHIOBATH
KOIITUKY KPYIIOI0 UM TOPOXOM JJIs 30epesKeHHsT (DOPMHU.
Hanisdabpurar 3 amapaHTOBOTO OOPOIITHA He ITOTPiOHO
MIPOKOJIOBATH, 60 BiH He 3AyBaeThCA BHACTIIOK Bix-
CYTHOCTIi KJIEHKOBMHHOTO KapKacy y TiCTi, KOIIIUKNT
mobpe 36epiramoTb popmy. OTpumanuii HamiBhabpu-
KaT Mae 100pi opraHoJenTUYHI BJaCTUBOCTI: TPaBUJIb-
HY (hopmy, PiBHY, IVIaKy ITOBEPXHIO, HATYPAJIbHUNA
CBITJIO-KOPUYHEBUH KOJIip, Jerkuil ropixoBuii npu-
CMaK, BiuyBaeThCA HESHAUHE I'PYAKYBaHHA IIiJ Uac
PO3:KOBYBaHHAI.

B ra6s. 2 HaBemeHO AaHi II0J0 XapuoBOi I[iHHOCTI
O6opoIrrHAHOTO HamiBhabpuKaTy (KOUINUYKiB) 3 IITTEeHNY-
HOT0 GOPOIITHA i aMapaHTOBOTO.

Amnajis xapuoBoi miHHOCTiI po3pobsieHoT0 HatiB(da-
OpUKAaTy AJIs 3aKYyCOK, ITIOKa3aB, M0 KiJIbKiCTh KJIiTKO-
BUHU 3pocya B 52 pasu, KiTbKicTh Kasbiito B 12 pasis,
sasiza — B 17,4 pasu, maruito — B 18,8 pasis. BmicT
0inKa 30inbpmuBesa Beboro Ha 9% , aJie 1meii 6iI0K Mae
3HAUHO BHUIIY 0i0J0OTiUHY I[iHHICTD.

Bopomasauuii HamiBpabpukaT 114 3aKYCOK Y BU-
TJIAI] KOMIWYKiB, KPYTJINX KOPYKUKIB MOYKHA IT0/JaBaTH
3 p13HI/IMI/I HaAIIOBHIOBaAUYaMHu.: M’HCHI/IMI/I, OBOUYEBUMU
Ta iH. Aje caing sadHauuTH, 1o cruoxuBauua 100 rp
OGopoITHAHOTO HamiBhadpukaty (4—5 KOIuKiB) BiKe 3a-
JMOBOJBHUTD ITOTPE0Y OpraHisMy JIIOAUHU Y KJIITKOBUHI
ma 12,2-18,3%, y Kaapiii —ua 11,9% , y maruaii — ma
49,7% ,y samizi Ha — 92%.

Tabruus 1
ITopiBHANBPHA XapaKTEePUCTHKA Pi3HUX BUIB O0POIIHA
Bwmict nyrpientis Ha 100 r 60ponraa
Haitmenypamust nyrpicnris ITmennune B/c ITmennune I ¢ uﬁxiﬁ::;;ﬁ:e
Binku 10,3 10,6 11,5
Hupu 0,9 1,3 2,1
Byraesogu 74,2 73,2 67,8
KiairkoBuHa 0,1 0,2 5,5
MinepanbHi peuoBUHM:
Ca 18 24 215
Fe 1,2 2,1 21-104
Mg 16 44 300-340
P 86 115 540-600
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Tabauus 2

XapuoBa IiHHICTH OOPOITHAHOTO HaMiB(aOPUKATY I 3aKYCOK

Bwmicr y 100 rp HamiBdadpukary, rpam

HaijimeHyBaHHS HYyTPi€HTIB
3 NIIeHNYHOTo GOpPOoIIHA 3 aMapaHTOBOr0 GOPOIIHA
Binku 8,63 9,43
HKupu 14,9 15,7
Byriesoau 58,93 54,68
KiaitkoBuua 0,07 3,65
MinepasbHi peuOoBUHYT, MT':
Ca 11,9 142,5
Fe 0,8 13,9
Mg 10,6 198,9
EHepreruuna 1iHHiCTBH, KKaJ 404,43 397,74

BucHoBKu. B 11i#i cTaTTi HaBegeHi JoCIim)KeHHA
11010 PO3POOKU OOPOITHAHOTO HaMiBpadpuKaTy aasd
3aKYCOK 3 BUKOPUCTAHHAM I[iIJTbHO3EPHOBOTO OOPOIITHA
aMapauTy. PeuoBuHM, aKUMU 30araueHni OOPOITHAHUHI
HammiB(habpUKaT BHACTIOK BHECEHHA OOPOIITHA aMapaH-
Ty, MaIOTh 03/J0POBUNI BIIIUB Ha opraHism jgoaunu. Ile
JI03BOJISI€ BUKOPUCTOBYBATH HOT0 y XapyyBaHHI B IIPO-

binakTHUYHMUX MiTAX TPU 3aXBOPIOBAHHAX OB’ ABaHUX
3 nedinmuTOM KJIITKOBUHM, KaJbIliio, 3aji3a, MarHio.
Comianbauil edeKT BiJ BIPOBaIKeHHA PO3POOIEHOTO
HaniBpabpuKaTy AJIa 3aKYCOK IOJIATAE B PO3MINPEHH]
ACOPTUMEHTY BUPOOiB 03J0POBUOT0, CIIEIiaIbHOTO IIPH-
3HaUYEeHHA, 30KPeMa JJIsd XBOPUX Ha Ilesriakiro.
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MABULWLEHHA EOEKTUBHOCTI MOHAPHUX ITA30MNMAPOBUX
YCTAHOBOK HA OCHOBI BUKOPUCTAHHA ABOMNAJIMBHUX CXEM

MOBbLIWWEHNE OOEKTUBHOCTU MOHAPHbDIX TA30MAPOBbIX
YCTAHOBOK HA OCHOBE UCIO0JIb3OBAHUA ABYXTOIJIUBHbIX CXEM

INCREASING THE EFFICIENCY OF MONAR GAS-STEAM PLANTS
BASED ON THE USE OF DUAL-FUEL CIRCUITS

AHoTauis. B pob0oTi 3aNponoHOBAHO HOBi CXeMHI pillieHHs] gBONAMBHUX MOHAPHMX 2a30MApOBUX yCTAHOBOK (AMITIY), wo
3ab6e3nedyloTb NigBULLEHHS epeKTUBHOCTI BUPOOHULTBA eNeKTPUYHOI eHepaii B LmX YCTAHOBKAX LISIXOM 3aMilLieHHs BUTPAT
gegiLmnTHO20 NPMPOGHOR0 2a3Y Ta 30iMbLUEHHS YACTKM 2eHepyBAHHS «eHepaeTYHOI» BOgSHOI napu 3aBgsiK1 BKIIOYEHHIO go
TeXHO/102i4HOI CXeMM yCTaHOBKM gOgaTKOBO20 g)Kepesia 2eHepyBaHHs napy — PopkoTia, ge 2eHepyBAHHSI napy BigOyBaETLCA B
pe3y/IbTaTi BUKOPUCTAHHS XiMIYHOT eHepzii HU3bKOCOPTHUMX TBepguX abo pigkMX NannB — 3aMiHHUKIB MPUPOGHO20 2a3y HU3bKOI
abo cepegHboi KanopiiHocTi. Posanagatotbest IMITIY B gBOX BAPIGHTAX 30CTOCYBAHHS IXHBO20 YTWAI3ALIAIHO20 KOHTYPY: 3a
YMOB HA2PIBAHHS | BUMAPOBYBAHHS B HbOMY XMBU/IbHOI BOGU MOHAPHOI YCTAHOBKM, ab0 auile Ha2piBaHHS Liei Bogn. HaBo-
gATbCA pe3ybTaTi po3paxyHKIB Logo ePekTMBHOCTI peanizavii gaHux cxeM Ha OCHOBi MOHAPHOI 2a30TypbOiHHOI ycTaHOBKM
MopiBHSAHHI 3 6a30B010 ycTaHOBKo «BOJOJIIN» Ta 2a30TypbIHHOI YCTAHOBKOKO MPOCTOI CXeMM.

KniouoBi cnosa: 2a3otypOiHHi yctaHoBku (ITY), opKoTen, yTuai3auiriHnii KOHTYp, 3aMIHHUKM NPUPOGHO20 2a3Y.

AHHOTaums. B poboTe rpeg/oxeHbl HOBble CXeMHble pelLieHsi GBYXTOMIMBHbIX MOHAPHbIX 2030M1APOBbIX yCTAHOBOK (AMITTY),
obecrnieunBaroLmx noBbiLeHne SPPeKTMBHOCTM MPOM3BOGCTBA INEKTPUYECKON IHep2UM B STUX YCTAHOBKAX MyTeM 3aMeLLeHus
MCIONb30BAHMS §ePULMTHOR0 MPUPOGHO20 2a3a 1 yBENNYeHNs JOIm 2eHepUPOBAHMS «3HepP2eTMYecko20» BOgSIHO20 apa 3d
cyeT BK/II0YEHMs B TEXHOJI02MYECKyI0 CXeMy yCTAHOBKM JOMOHUTEIbHO20 UCTOYHMKA 2eHepUPOBAHKS Napa — «POpKOTAa»,
B KOTOPOM 2eHepUpOBaHMe Napa NPOUCXOgUT B pe3yIbTaTe UCMO/b30BAHMS XUMUYECKOI SHepani HU3KOCOPTHbIX TBEPgbIX UM
KMGKMX TOMIMB — 3aMeHNTe/eli MPUPOgHO20 2a3d HU3KOW m CpegHeli KaaopuitHocTu. Paccmatpueatotcs IMITIY B gByx Ba-
PMAHTAX SKCMyaTaumm ux yTUAn3aLmMoHHO20 KOHTYPA: B YCIOBUSIX HA2PEBAHUS U UCIIAPeHus TUTATe/IbHOV BOgbl, WM TO/IbKO
Ha2peBaHus 3TOM BOgbl. [IPMBOGATCS pe3y/bTaTbl pacyeToB SPPeKTMBHOCTM peann3aLmm gaHHbIX CXeM Ha OCHOBE MOHAPHOI
2a30TypOMHHON YCTAHOBKM M0 CPaBHEHMIO ¢ 6a30BOJi yYCTaHOBKOM «BOJOJIEN» 1 2a30TypOMHHON YCTAHOBKOF MPOCTON CXeMbl.

KntoueBbie cnoBa: 2a30TypbOuHHbIe ycTaHoBku (ITY), PopKoTen, yTUAM3AUMOHHBIN KOHTYp, 3AMeCTUTeNN NMPUPOgHO20 2a3d.

Summary. The paper proposes new circuit solutions for dual-fuel monar gas-steam plants (DMGSP), which provide an in-
crease in the efficiency of electricity production in these plants by replacing the use of natural gas and increasing the share of
generating «energy» steam by including an additional source of generation in the technological scheme steam — «preboiler»,
in which steam generation occurs as a result of the use of chemical energy of low-grade solid or liquid fuels — substitutes for
natural gas of low or medium calorific value. DMGSPs are considered in two variants of operation of their utilization circuit:
under conditions of heating and evaporation of feeding water, or only heating of this water. The results of calculations of the
effectiveness of the implementation of these schemes on the basis of a monar gas turbine plant in comparison with the basic
installation «VODOLEY» and a gas turbine plant of a simple scheme are presented.

Key words: gas turbine units (GTU), preboiler, utilization circuit, substitutes of natural gas.
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1nBUITIeHHSA eHepreTUYHOl e(peKTMBHOCTL Ira30Typ-

6irEMX yecranoBok (I'TY) niaxom momryky MeToiB
i 3aco6iB ix eHepreTUYHOTO (DOPCYBAHHSA B HAIPAMI
nigBumeHHA KoedilienTa KopucHoi Aii i ogmHUYHOL
noty:kHOCTi I'TY € ogHUM i3 BAXKJIMBUX 3aBJaHb B raJrysi
enepreturu [1-3].

Jo BasKIUBUX HAIIPAMiB yAOCKOHATIEHHA, 30KpeMa,
MOHapHUX I'a30I1apOBUX YCTAHOBOK HAJIEKUTH PO3PO-
OJIeHHA IXHIiX TeXHIUHUX piIlleHb, OPi€eHTOBAHUX HA
CKOPOUYEHHA BUTPAT Ae(piuTHNX BUCOKOKAJIOPIHHMX
€HEePreTUYHNX ITaJINB (IPUPOAHOTO Ta3dy i cueniaabHuX
MapOK PiAKUX ra3oTypOiHHUX TaJNB).

B po6orTi 3amipomoHoBaHO HOBi CXe€MHI piIlleHHs ABO-
TMaJIUBHUX MOHAPHUX I'a30IapoBUX ycTaHOBOK (IMT'-
IIY), 1o 3a6e3meuyoTh MiABUIIEHHA e(DeKTUBHOCTI
BUPOOHUITBA €JIEKTPUYHOL eHePril B MUX yCTAHOBKAX
HIIJIAXOM 3aMiIleHHSA BUTPAT AeiuTHOI0 IPUPOSHOTO
ragy Ta 30iJIbIIIeHHA YaCTKU F'eHePyBaHHS «HepPreTud-
HOI» BOAAHOI Mapy 3aBAAKU BKJIIOUEHHIO 10 TEXHOJO-
TiYHOI CXeMH YCTaHOBKY JOJAATKOBOTO IKepeJjia TeHEPY-
BaHHA nNapu — (POPKOTJIA, B AKOMY I'eHepyBaHHA Iapu
BimOyBaeThCs B pe3yabTaTi BUKOPUCTAHHS XiMiuHOI
eHeprii Hu3LKOCOPTHUX TBEPAMX a00 PifKUX maIuB —
3aMiHHUKIB IPUPOIHOTO rasy Hu3bKOi ab0 cepeaHbol
KaJIOPiHOCTi, IPUPOJAHOTO YU IITYYHOTO ITOXOIKEHHA.
Posrasapatorsca JMI'TIY B 1BoX BapiaHTaX BUKOPUCTAH-
HA IXHBOTO YTUJIi3aIiTHOTO KOHTYPY: 3a YMOB Harpi-
BaHH{A 1 BUTIAPOBYBAHHA B HbOMY KUBUJIBHOI BOIU MO-
HapHOI yCTaHOBKHU, ab0 JuIlie HarpiBaHH4 1iel Bogu. Ha
pucyHKy 1 HaBeZeHO BiAMOBiIHI TeXHOJIOTIUHI cXeMu.

B pesyabTaTi BUKOPUCTAHHSA TEILJIOBOI'O IIOTEHITiaTy
OTPUMAaHUX B 30Hi F'OPiHHA CTeXiOMEeTPUUHUX IPOAYK-
TiB 3TOpPaHHA YTBOPIOETHCA POOOUA ra30IapoOBa CyMiIrn

g\% jlv Tb6 ;\'/rsc

e %//4
—= Y re [

a)

3 mapoBmictom d ., AKUH Mosxke mepeBurysatu 50% .
SaJINIITKOBUN TEIJIOBUH IIOTEHIIia Iiel cyMirri micus
ras3onapoBoi TypOiHM BUKOPUCTOBYETHCS B YTHUJIi3a-
MiAHOMY KOHTYPI, 1110 PO3TAIIIOBAHNH y 11 BUXJIOITHOMY
TpaKTi. B 1anOoMy KOHTYpPi peanisdyeThcsa peskuM IIini-
rpiBaua ;xuBmIbHOI Boxu (BapiauT II¥KB, puc. 1a) mpu
CcIIaJIl0BaHHI y (DOPKOTJIi 3aMiHHUKIB IPUPOHOTO Ta3y
HUBBKOI KaJIopiitHOCTi, a060 peskuM migirpiBaua sKUBUIL-
HOI Boxu Ta BunapHuka (Bapiaut IIZKBB, puc. 16) 3a
YMOB CHAJIIOBAaHHA ITaJINB — 3aMiHHUKIB CEpeHBOI Ka-
JIOPifAHOCTI 3 TOABIIIOIO0 TIOJaUYel0 JKUBUJIBHOI BOAM a00
HACWUYEHOI BOJAHOI ITapy IO TapOBOT0 TPAKTY (DOPKOTJIA.
V¥ pasi 3acTocyBaHHSA ITAJIMB-3aMiHHUKIB HU3BKOI
KaJIOpiftHOCTI (hOPKOTEJI ITPAIIIOE B PEXKMMi BUTTapHUKA
Ta mapolieperpisaua, a naJmB-3aMiHHUKIB cepeqHBOI
KaJIOPiiHOCTI — B pesKUMi jullle maponeperpiraua.
B 060x BapiaHTax eKoJIOTiuHA Ta eHepreTUYHAa mapa
TeHepyeTheA B 00cArax m,, eKBiBAJIEHTHUX BUTPATI
KOMIIPECOPHOTO MOBiTPsA M. EKosoriuna mapa mogaeTsb-
cd B 30HY TOPiHHSA, AKe Bi0yBaeThCA B PEIKUMI, OJIM3D-
KOMY IO cTexioMeTpuuHOro (Ipu KoedimieHTi HaganIII-
Ky moBitpa o = 1,05...1,2), 3 yTBOpeHHAM IIepBUHHOI
razonaposoi cymimi 3 maposmicrom d . = 5...10%.
B zanmponmoHoBaHUX cxeMax MOLaBaHHS eHepre-
TUYHOI mapu 3AifICHIOIOTH B 30HY 3MilllyBaHHA, AKa
posTallIoBaHA MijK 30HOIO F'OPiHHA Ta ra3030ipHUKOM
rasomnapoBoi TypbiHu, fe BimdyBaeThcs ii JoZaTKOBUM
TeperpiB BiJf MOYAaTKOBOTO PiBHA Temmeparypu T micis
(oproTia 0 HOMiHATLHOI TeMIepaTypu UKy T,.
Buronano TepmoguHaMiuyHMI aHAJI3 TPOIIOHOBAHUX
IBOTIAJINBHUX MOHAPHUX IapPOTa30BUX YCTAHOBOK [4],
3a pe3yJIibTaTaMH1 SKOT'0 BUBHAYEHO IXHi TEXHIKO — eKO-
HOMiuHI moKasdHuKM. B Tabauiii 1 HaBOASATHCA OCHOBHI
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Puc. 1. [IpurnunoBa TeXHOJIOTiUHA cXeMa ABOMIAJIMNBHOI MOHAPHOI ITIaporasoBoi yCTAHOBKY IPU PoOOTi

1 — KoMIIpecop; 2 — KaMepa 3ropaHHs; 3 — rasomapoBa TypOiHa; 4 — TeIIoyTUIisaIiiHuit KOHTYp; b — GopKoTe;

6 — macoc; I — armocdepue mosiTps; II — rasose manuso; 111 — manuBo-samMinHUK npupogHoro rasy; IV — Bigxigui rasu

doproraa; V— BignpaiboBana ragomaposa cywmimr; VI, VII — exosoriuna ta enepreruuyna napa; VIII — skuBuibHaA Boga
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Tabauus 1
OcCHOBHI TeXHIK0-eKOHOMiUHi MTOKa3HUKU MOHAPHUX ITapOTa30BUX eHEeProycTaHoBOK Ha 6a3i I'TY
MonapHi mapora3osi ycranoBku Ha 6a3i I'TY-16
. L. AMIITY
TexHiK0-eKOHOMiYHI MOKa3HUKH Bazopa I'TY " -
MIITY «BOOOJIIN» Bapiant
IIKB IIKBB
IMorysxkuicts, N, MBT 16,0 25,0 ~170,0 ~170,0
BigrocHa BUTpaTa BOAAHOL Mapu m, /m, 0 0,13 1,0 1,0
KoedirienT spocrannsa morysxuocti, K, 1,0 1,6 4,4 4,4
KK]I ycranoBru, % 31,0 43,0 35,0 56,0
AG ina KK]I,
\ COJIIOEHa 3MiHA it } 0 12,0 4,0 25.0
Nyer =Nycr ~Nrry %
Bi ina KK]I,
1,£[§OCHa 3MiHa I[O ~39.0 ~13.0 81,0
Mm=AMycr /Mrry »%
KoedimienT saminiennsa npupogHoro rasy, K. 0 0,87 0,15

3 X TOKa3HMUKiB y nopiBuAHHI 3 MIIT'Y Tuny «Bomo-
aiti» ta I'TY npocroi cxemu. (Tyr K, — BusnauaeTsca
fK BiIHOIIIEHHA HOTYKHOCTI IaporasoBol YyCTaHOBKU
no noTysxkHOoCcTi 6a30B0i I'TY, a K AK BigHOIEHHA BU-
TpaT YMOBHOTI'O TaJinBa ¥ (pOPKOTJIi Ta Kamepi 3ropaHHA
nBonasmBHOI MIITY).

AK cBiguaTh BUKOHAHI OIiHKU, ITPOIIOHOBAHI IBO-
nanusHi MIIT'Y npu BigHOCHIi BUTpaTi BOAAHOI Tapu

M o 1,0 xapakTepusyoThCA y ITOPiBHAHHI 3 6a30BOI0
K

T'TY mpocToro mukJay 36iJbIITeHHAM OTUHUYHOI II0-

TYsKHOCTiI yCTaHOBKU y 4,4 pasu i migBumieHHam ii

KK ma 4% npu poboTi yTwiaisamiiiHOTO KOHTYpPY

B pexxumi ITJKB Ta Ha 25% — npu itoro po6oTi B pe-

sxkumi ITHKBB. Ilpu mbomy mocAraeThesA 3aMillleHHSA

BUTPAT MIPUPOJHOTO rady Ha 87% [jid mepiioro 3 BKa-
3auux BapiauTis i Ha 15% — mmas gpyroro.

OT:xe, BUKOHAHI JOCTi IKeHHA TTOKAa3aJIu, 1110 TPUE-
HaHHA J0 TeXHOJIOTIUYHOI cXeMI MOHAPHOI ITapora3oBol
yCTaHOBKY (POPKOTJIA (AKUI pa3oM 3 TEIJIOYTHUIi3a-
MiHUM KOHTYPOM Ha BUXJOII TypOiHM Ta KaMeporo
3TOpPaHHA YTBOPIOE IOCIiJOBHUMU JIAHITIOT TeHePyBaHHA
BOISIHOI ITapM) JO3BOJIAE:

e 3a6€e3IIeYnTU 3aMillleHHA YaCTUHYU BUTPAT AedimuT-
HOTO IPUPOIHOTO ra3y HUBbKOCOPTHUMU TAJINBAMY;

® CYTTEBO IMiBUITUTU PiBeHb BUKOPUCTAHHS TEILJIOBOI'O
TIOTEHITiaTy KaMepu 3TOpaHHA Ta 30iIbIINUTYU ITapo-
BMiCT ra3onapoBoro po60o4oro Tina;

® TOCATTU IMiJBUINEHHA eHePreTUYHOl e(heKTUBHOCTI
Ta 3HAYHOTO 3POCTAaHHA OAUHUYHOI MOTYKHOCTI MO-
HapHOI IaporasoBoi YCTAaHOBKU.
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AHAJIN3 PABOT MO SHEPTOCBEPEXXEHUIO
HA KOMITPECCOPHbIX CTAHLUAX MATUCTPAJIbHbIX TA30NMPOBO10OB

ANALYSIS OF ENERGY SAVING WORK
AT COMPRESSOR STATIONS OF MAIN GAS PIPELINES

AHHOTaAUMA. B HacTosiLee BpeMs HALMOHA/IbHbII onepaTop 2a30cHabxeHns B KasaxctaHe ygensieT ocoboe BHUMaHMe pa-
LMOHAIbHOMY MCMOb30BAHMIO MPUPOGHOR0 2a3a g/ COOCTBEHHbIX M TeXHONI02UYECKMX HY)K] MPU COXPAHeHUM ONTUMANbHO20
yrpas/ieHus 2a30TPAHCIIOPTHOM CUCTEMOV C y4eTOM KOHKPETHOM TeXHMYeCKO# cuTyaumm 060pygoBaHms. IHep203PPekTBHOe
ynpas/ieHune 2a3onpoBogamu — 0GHO M3 MPUOPUTETHbIX HAMPAB/EHWI ONTUMU3ALMM 3TPAT HA 203.

KnioueBble cnoBa: sHep20cHabx eHue, 2a30mnepekaymnBatoLmii azpeaar (IMA), komnpeccopHble ctaHumm (KC), 2a30npoBog.

Summary. Currently, the national operator of gas supply in Kazakhstan pays special attention to the rational use of natural
gas for its own and technological needs while maintaining optimal control of the gas transmission system, taking into account
the specific technical situation of the equipment. Energy efficient management of gas pipelines is one of the priority areas for

optimizing gas costs.

Key words: power supply, gas compressor unit (GPU), compressor stations (CS), gas pipeline.

BBeneHne. IIpupoaHubIii ras3 mepekaunBaeTCA 10 Ta-
30TPAHCIIOPTHON CHUCTEME Uepe3 KOMIIPECCOPHBIE
CTaHITUY 1 paboTaeT HEIPEPHIBHO. B ¢BA3U ¢ 9THM B yC-
JIOBUAX IJINTEJTbHOM 9KCILTyaTaI[uU ra30TPAHCIIOPTHOMN
CUucCTeMBbI H606X0,Z[I/IMO BHEJIPATHb MEPOIIPUATHUA II0 IO

IePKaHUIO d9HEPTETUUYECKON 3(D(EeKTUBHOCTU PAOOTHI
00'bEKTOB MarucTPaJbHBIX Ta30IIPOBOIOB.

OgHUM U3 IPUOPUTETHHIX HATIPABJIEHUH NeATEb-
HocTu Oneparopa ABJIAeTCA MOBHIIIeHNE 3P (PeKTUB-
HOCTH MCIIOJIB30OBAHUA TOIIJIMBHO-O9HEPTETUYECKUX
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pecypcos (TOP) — nmpupoaHoTO rasa, 3JIeKTPUIecKoi
U DHEePruu.

Metoapi. B ycioBruaX IpUMeHeHUS PA3HOTUIIHOTO
000pyZOBaHNA Ha KOMIIPECCOPHBIX CTAHIIUAX, TMEIO-
IIMUX MHAVNBUAYAJbHbIEC XaPDAKTEePUCTUKH, aKTyaJIbHBIM
SABJIAETCA 3aaUa PaspaboTKU CII0COO0B MOAEIUPOBAHMS
CM CUHTETUUYECKUX 3aBUCUMOCTeI 000PYAOBAHUA C yUe-
TOM (DPAKTUUECKOTO TEXHUYECKOTO COCTOAHNA. OnTuMu-
3aIUd TEXHOJOTUUYECKUX PEKUMOB TPAHCIOPTUPOBKU
IPUPOSHOIO ra3a IOBBICUT 9HeProd(p(peKTUBHOCTH KOM-
TIPECCOPHBIX CTAHIIMHI MaTUCTPAJIBHOIO Ira30IIPOBOA.

HUccaenosanmne. [ ahheKTUBHOTO pelieHN 3a0a4
TI0 YIIPaBJIEHNI0, KOHTPOJIIO, PACUETY U ONTUMUSAIINY Pe-
JKMMOB paboThI razonepekaynBaux arperaros (I'TTA)
KommpeccopHbie cranuu (KC) HeoOxoaumMo TPUMEeHATH
aJanTUPOBaHHBIE MaTeMaTUUECKe MOJEJIN, KOTOPhIE
OIIMCBHIBAIOT B3AMMOCBA3b MEXKAY TeXHOJOITNYEeCKMNMN
mapaMeTpaMu C YUeTOM TeXHUUECKOTO COCTOAHMUA [ 7].

Kowmmpeccopst Huskoro nasaenusd (0,3—2 MIlIa) B oc-
HOBHOM HCIIOJIB3YIOTCA HaA I'NTaBHBIX KOMIIPECCOPHBIX
CTAHIIUAX [JIA TPAHCIIOPTUPOBKY IPUPOJHOTO rasa.

TaxsKe OHU MCIOJIB3YIOTCA [JIA IOJAYM MCKYCCTBEH-
HBIX TOPIOYUX I'a30B HUBKOTO JaBJIEHUA Ha KOMIIPEC-
COpHBIE CTAHIIUU.

Kowmmpeccopsl cpenuero gasaenus (2—5 MIla) pa6o-
TalT B OCHOBHOM HA IIPOMEXXYTOUYHBIX KOMIIPECCOPHBIX
CTAHIIUAX IJIA YBEJINUYEHUA IPOIYCKHOM CII0COOHOCTH
razornpoBooB. Ha KOMIPecCOPHBIX CTAHIIMAX YCTAHAB-
JIMBAIOTCA arperaTsl BRICOKOTro aaBiaenus (9,8—12 MIla)
1] IepeKavYKY ra3a B IOA3eMHBIe XpaHuauia [5].

s Bcex TunoB I'TTA co3maHbI cucTeMBI aBTOMA-
TU3aI11, 00ecIeunBaoOIllie ABTOMATHYECKHUH 3aIIyCK

u paboTy arperarTa, 3aIUTy B aBAPUAHBIX PEKUMAaX,
CUTHAJIM3AIUIO HENCITPABHOCTEN U BaIUTHBIE IENCTBUA,
KOHTPOJIb IIOKa3aTesieil 00beMa. BEHTUIATOD, aBTOMATH-
YecKoe MoAepKaHue 3aJaHHO TeMIIepaTyPhI U TaBJie-
HUSA MacJjia IpY aBapUITHOM OTKJIIOUEHUY arperaTa u T.J.

Kasxnprit Tunm KoMopeccopa IMeeT CBOM KOHCTPYK-
TUBHBIE U (DYHKIIMOHAJIbHBIE XapaKTepucTukKu. IloaTo-
My, KOTZla BBl BEIOMpaeTe KOMIIPECCOD MJIN KOMIIPECCOD
YCKOPUTEJIS 1A CBOETO IpaduyuecKoro Irpoieccopa,
Ba’XHO IMOJIHOCTBHIO YUUTHIBATH €r'0 YCJIOBUSA DKCILIIya-
Tanuu U Tpe6GOBaHUA K €T0 XapaKTEPUCTUKAM.

B coorBercTBuU ¢ KoHIlenueit sHeprocoeperxe-
HUA OOJHUM U3 HaHpaBJIeHI/Iﬁ peanun3anuu IIOJIUTUKHN
9HeprocOepe’KeHNA U IOBHIIIIEHUA YHEPTeTUUECKOH
a((peKTUBHOCTU ABJIAETCA IOBHIINIeHNE dDDEKTUBHO-
CTU yIpaBJIeHUs 9HeprocbepekeHUEM, B TOM UUCJIE
COBEPIIIEHCTBOBAHUE €TI0 OPTaHMB3AIMOHHONU CTPYKTYPHI,
KOHTPOJIA 32 YPOBHEM dHepProcOeperkeHnA 1 9HepTre-
Tru4YecKoU a(pheKTUBHOCTU U pPa3BUTHEe HOPMATHUBHOHI
0a3bI sHeprocOepeskeHnAa. B HacTodAIee BpeMsa dHeP-
rocOepeskeHe B OTPACIH PeaJN3yeTCsa B COOTBETCTBUN
C HOpPMAaTUBHBIMU JOKYMEHTaMMU.

IIpu srcmyaTanmum 00 bEeKTOB ra30TPAHCIOPTHBIX
cucTeM AJs1 obecIiieueHUs 3a1a4 dHeprocoepeKeHn Ha
KC marucTpaiabHBIX Ta30IIPOBOIOB HEOOXOAMMO OIIeHN-
BaTb OCHOBHBIE TEXHOJOTUUECKYE ITIOKA3aTeaIu PabOThI
T'TIA: momaOCTS I'TY, pacxon TonimBa, 3pdeK TUBHBIHI
KII, xoahdUIie T TEXHUUYECKOTO COCTOAHUA U IIPO-
TOYHBIX YACTEl Ta30TyPOUHHBIX YCTAHOBOK U ITEHTPO-
0eXHBIX KOMIIPECCOPOB.

IIpu ynpaBiaeHMu pesxmMaMu paboThI TEXHOJIOTIYE-
ckoro obopynoBauusa KC perraeTcs ciaoKHBIT KOMILIEKC

e k]

4 tat reperaie
v Vo ol

Puc. 1. l'azonepekaunBaromiuii 6;104HO-KOHTeiHepHEBIH arperat I'TIA-I1-16 ¢ aBuanpuBozom: 1 — BXogHOE
BO3YXOOUUCTUTEIHLHOE YCTPOHUCTBO; 2 — MacJAHbIe paguaTopbl; 3 — aBuanuoHubIl npuBog HK-16 CT; 4 — BeIXJIOIIHOE

YCTPOMCTBO € IITyMO TJIYIIIUTEJeM; 5 — HarHeTaTeJb IPUPOAHOTO raza; 6 — macyobak arperara; 7 — (QpyHZaMeHTHAA

MeTaJInYecKas pamMa arperara; 8 — cujoBasi TypOuHa arperarta; 9 — moJMOTOPHAs paMa aBUATIPUBOJA
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Puc. 3. Texnonoruueckas cxema yuactka MI' « Makar-CeBepHubiii KaBkas» ¢ 362—370 kM
Tab6auuya 1
ITapamerpsi TpyOsI u raza MI' «MakaT-CeBepubrii KaBkas»
ITapameTpsI TPyOBI M Ta3a
Bremauit fmameTp MM 1067
Tommuua cTeHKHT MM 12,1
BuyTpennuii fuamerp TpyOHI MM 1042,8
Koadd-T mmepoxoBaTocTt TPYOBI MM 0,03
ILtoTHOCTE rasa Kr/m? CM. HIKE
ITnorHOCTH Bo3ayxa npu 293K u 0.1013MIla Kr/m3 1,205
IInoTHOCTBH 11O BO3AYXY 0,586
Koadd-T HEpaBHOMEPHOCTH 0,941
MunamMuueckas BA3KOCTb Krc.cex/m? 0,0000012706
Koadpd-T apderTuBHOCTH 0,95
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Puc. 4. HpI/IHI_LI/IHI/IaJILHaH CXeMa U3MePeHHNA TEXHOJIOTHUYECKUX ITIapaMeTPOB LITAaTHBIMU CPeACTBaMU

¢ ucnoab3opanuem CAYuP

3asa4: nHGOPMAIMOHHO-TPOrPAMMHOT0 00eCTIeYeH U
IUCIIETUEPCKUX CIYKO; OpraHu3anum yueTa pacxo-
[la ra3a Ha COOCTBEHHBIE U TeXHOJIOTUYECKUE HYIKbI
KC; omepaTuBHOTO B3aUMOeHICTBUS NUCIETUEPCKOM
CJIYsKOBI ¢ TPOM3BOCTBEHHO- UCIIETUEPCKOM CIAYKO0M
oIeparopa B BOIIpOcax 00eCIeueHA TeXHOJIOTUHU KOM-
OIPUMUPOBAHUA IIPU TPAHCIIOPTE rasa.

B urdopmanmorHO-IpOrpaMMHOM OOecIeueHNU
IUCIETUYEPCKUX 3a1a4 AJIA pacueTa OOBIYHO UCIOTIb3YIOT
ImarpaMMbl IPpUBEJeHHBIX XxapakTepuctuk I'TIA. Otu
AuarpaMMbl UMEIOT DAL HEJOCTATKOB: IIPDUBEAIECHHLIE
XapaKTepUCTUKU He MMOCTOAHHBI (C HapaboTKOM arpe-
raToB moJBepramTcA Aedopmaruu), KpoMe TOr0 OHU
TOJIYYEHBI IO PAAY JOMYIIIEHUTH.

B cBasu ¢ aTuMm IPUMEHAOT a.TII:TepHaTI/IBHbeI
aHAJIUTUYECKUN METOJ pacuera 9KCIIyaTAI[MOHHBIX
xapakTepucTuk ['TIA KoMIIpecCOPHBIX CTAHITUM, Pas-
pabaThIBAIOT CUCTEMY MCXOTHBIX U TPEOOPABOBAHHBIX
3HAYEHUN TOMJINBHO-9HEPTETUUECKUX ITOKa3aTeseil
T'ITA, pemator 3agauy BausaHud aguabataoro KIT]T
oceBoro Kommpeccopa u Typounsl, KIIIl kameps! cro-
paHUA Ha BBEIXOLHBIe Toka3aTean I'TY — spdekTuBHYIO
mortrHocTs u KIII, pacxon TOIJIMBHOTO ra3a 1 KOMMeD-
YeCKYIO MPOU3BOAUTEIbHOCTD ['TIA.

Vxynmienue KIII] oCHOBHBIX 3JIEMEHTOB B Pa3HOM
CTEII€HU BJINAET Ha YXYAIIIeHe OCHOBHBIX XapaKTepu-
ctuk I'TTA. Tak, npu camxenuu aguadaraoro KIIII oce-
BOro Komipeccopa Ha 5—10% s deKTruBHAA MOIITHOCTD
U KOMMepUYecKasd IPOU3BOAUTEIbHOCTE CHIYKAIOTCA Ha
15-32% coOTBETCTBEHHO, a IPU YMEHBIICHUN aa1a-
6araoro KIIII razoBoii TypOunsl Ha 5 u 10% MoIIHOCTE
¥ IPOMBBOAUTEIBLHOCTD cHIKaoTesa Ha 20 u 39% . Kowm-
MepuecKas IPOU3BOAUTEIHHOCTE B O0JIBIIEl CTEeIeHN
saBucur ot aguabatubsix KIIII oceBoro KoMIrpeccopa
¥ TypOuHEBI, ueM OT osimtporrHoro KII]I meHTpo6esxHOTO
Har"erarTeJid, HalIpuMep, IIPU CHUXKEHHNU IIOCJTIeTHUX
Ha 5% KOMMepuecKasi IPOU3BOAUTEILHOCTD TAKIKE
cuHmxaercsa Ha 5% [10; 7].

/6

Tlosbimenue KIIJ] ra3oTypOMHHBIX YCTAHOBOK HOBO-
T'O IIOKOJIEHUA MOJMKeT GBITB JOCTHUTHYTO 34 CUET IIOBBI-
IIeHUA TeMIIepaTypsl raza nepes Typounoi T3 u cre-
TIeHY NOBBIMIEHUA AABJIEHUSI OCEBOTO KOMIIpeccopa,
OJHAKO peanusarusd TAaKUX IIOKa3aTeJell OCI0KHAECTCA
cumxeHueM pecypca I'TY u obecrieueHre HadHAUEH-
Horo pecypca I'TY cramoBUTCSA 3aTPYyAHUTEIBHBIM 0e3
IIPMMEHEHUA HOBBIX KOHCTPYKTHUBHBIX peH_IeHI/Ifl u Ma-
TEPUAJIOB C TTOBBIMIIEHHON KapPOIIPOUYHOCTHIO.

Ha npumepe peryimpoBaHusa PeKIMOB PaOOTHI TPeX-
BasbHOM yecTaHoBKY ['TIYV-10 «BosHa» ncmonb3yooTes
xaparrepucruru n = f(t, , N) B rpapuueckom Buzie
(puc. 5).

B pab6ore gia noseimenua sdpderTuBroctu I'TTA
paccMaTpUBAaEeTCA BAPUAHT CMEIINBAHNA IPUPOTHOTO
rasa ¢ BOZOPOIOM, 00JamaroniuM 00jIee BLICOKOM CKO-
POCTBIO PAaCIPOCTPAHEHNU A IIJIaMeHN, 00Jiee ITUPOKUMU
mpegesaMu

PyKoBOACTBYSACH OOIETPUHATHIMU HOPMaMU IPO-
eKTUPOBaHUA B He(pTera3oBol IPOMBIIIJIEHHOCTH, Pe-
KoMmeHAyeMoe KondecTBO I'TIA, nX eqMHNYHAS MOIIT-
HOCTb, TEXHOJIOTUYECKIE XapPaKTePUCTUKYU TOJIIKHBI
OIIPeesIATCA IO Pe3yIbTaTaM COOTBETCTBYIOIIUX PacC-
YeTOB 1 CDABHUTEJIbHBIX aHAJIN30B.

KoauuecTBO arperaToB JOJIXKHO PACCUUTHIBATHCS
uCcxXOos u3 pacuetTHoit mortHocTH A1 KC B miestom ¢ yue-
TOM pacmosiaraeMoit morrraocTu oguoro I'TIA. Pacmosa-
raemasa MmortHOCTS I'TIA 3aBUCHUT OT yCI0BUI pabOTHI
(TeMImepaTypa OKPyIKaIeil cpeabl, BEBICOTHOT'O pac-
nonoxxkenus I'IIA), a Tak)Ke XapaKTepPUCTUKU CAMOTO
T'TIA, opemgocTaBisieMbIX 3aBOJOM U3TOTOBUTEJIEM.

JJ1g TpaHCTIOPTUPOBKY IIPHPOLHOTO Ta3a Ha JATbLHUE
PACCTOAHMA IO TPYOOIIPOBOLY B OCHOBHOM IIPUMEHAETCA
IEeHTPOOEIKHBIN KOMIIPECCOP.

Kommpeccop meHTpoOeXKHOTO TUIIA OTHOCUTCSA
K arperatamM CKOPOCTHOTO THUIA, 3¢ deKTuBHaA paboTa
KOTOPHIX BO3MOXKHA TOJIBKO B YCJIOBUAX IPUMEHEHNA
BBICOKUX CKOPOCTel BpallieHusi. BEIOpAaHHBIN TPUBOT,
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Puc. 5. 3aBucrMOCTS 4aCTOTHI BPAI[eHUs KaCKaa BEICOKOTO JaBJIEHUS OT TeMIIepaTyphl BO3AyXa Ha BXO/e B [BUTATEIb

MOJKeT OBITH Ta30TyPOUMHHON YCTAHOBKOM, MU DJIE€KT-
poasurateaem. g TPaHCTIOPTUPOBKYU OOIBIITHUX 005~
€MOB rasa Ha JaJIbHNE PACCTOSHUS, B KaUueCTBe IIPUBO-
Ia mMeHTpobe:KkHOTO KomMmupeccopa I'TIA mpumensaoTca
B OCHOBHOM I‘a3OTyp6I/IHHBIe YCTaHOBKH.
BHe,ZIpeHI/Ie aBTOMAaTU3NPOBAHHBIX CHCTEM yIIpaBJie-
HUA dHeprocOepeskernueM, namee ACYO npenHasHaueHa
IJi KOHTPOJIA U yueTa 00'beKTOB 9HEePTrOCHAOKeHU
KC[10].
Cucrema ynpasienus KC ctpourcsa, Kak pacmpe-
JIeJiIeHHAdA C JelleHTpaausaneil oTAeIbHbIX (DYHKIIUHI
yupasieHusi. lleassmMu co3manusa NHTEIPUPOBAHHOMN
ACY3 TII u 9C aBaAmTCA:
¢ ITOBHIIIIEHNE OIIEPATUBHOCTU U KaYeCTBa IPUHATUA
PellleHuii 10 YIIPABJIEHUIO 9HEeProCHa0KeHEeM U CH-
CTeMOM ra30CHAOKEeHUT;

® MOBBIIIIEHNE HAZEKHOCTH I'a30CHAOKEHNSI 1 DHEPTO-
cHaOKeHUs, ObICTPAA JUKBUAAIIUS ITPeTaBapUHBIX
¥ aBapPUMHBIX PEIKUMOB, C IIOCJIEAYIOIINM aHAJIN30M
aBapUUHBIX CUTYaIlUA;

® TeXHUYECKUI M KOMMEPUECKH yueT pacxoaa rasa
¥ 9JIEKTPOSHEPTUN; BBEIeHNEe JUATrHOCTUKY PaOOTHI
00opyIoBaHUA.

ACY9 KC npenunasHaueHa AJd aBTOMAaTU3UPOBAaH-
HOI'0O KOHTPOJIA U YIIPABJIEHUS B PeaJIbHOM BPpeMeH!
PHeproodecIeueHneM KOMIIPECCOPHOM CTAHIINMY, a TAK-
JKe IJId mepemauu Heobxogumoi naopmaiuu B ACY
TITI KC[9].

Baxnoe 3HaueHUe UMeeT IPABUJIbHBIN yUueT 11 aHa-
JIN3 YAEJIBbHOTO PACXO0Aa SJI€KTPOIHEPIUHN HA eQUHUILY
MPOAYKIINU. ITO OAUH U3 OCHOBHBIX TTOKasaTejeir, xa-
PaKTEPUSYOIINX TEXHUKO-9KOHOMUYECKU YPOBEHD

IIPOM3BOLCTBA B I[€JIOM U CTEIIeHb PAIlMOHAJIBHOT'O
BeJleHUA 3JIeKTPoxo03saticTBa. HopMbI yaeabHBIX pac-
XO/I0B JIEKTPOIHEPTUH MO3BOJIAIOT KOHTPOJIUPOBATH
COCTOAHUE TPOM3BO/ICTBA CPaBHEeHUEM (DAKTHUUECKO-
IO pacxoja C peKOMeHAyeMbIM NJIN HOPMHUPOBAHHBIM,
TMOJIYYEeHHBIM 3a OOJIBIIION MePUO SKCIIyaTalluuy Ha
AHaJOTUYHOM IIPOU3BOACTBE UJIX OTOAEJIBHOM IIPOM3-
BOJCTBEHHOM IIporiecce [3].

BriBogpl. PacueT 1 BLIOOP OCHOBHOTO 9JIEKTPOIHED-
reTuuecKoro 000pYAOBAHUSA JOJIJKEH BHIMOJHATHCS
C yueToM MaKCHUMAJbHOU S5KOHOMUU U VYMEHBbIIIEeHN A
IIOTEPh SJIEKTPOIHEPIUH 32 CUET II0100PA OIITUMAIBHBIX
TEXHUYECKUX XapPaKTePUCTUK, BO3ZMOMKHBIX 9KCILIya-
TAIMOHHBIX PEIKUMOB PaOOTHI 000PYLOBAHUA.

o HO TpeAyCcMaTPUBATHCSA IPUMEHEHME dJIeK-
TPOOOOPYAOBAHUS, OTBEUAIOIET'0 COBPEMEHHBIM Tpe-
0OBaHUAM MEXKIYHAPOIHBIX CTAHIAPTOB.

Hanpumep, MepsI 10 TOAOTPEBY U TOBBITIIEHUIO TEM-
ImepaTypsl TOIJIMBHOI'O rada Ha BXO/ie ra30-IIOPIITHEBbIX
3JIEKTPOCTAHIIMH 00eCIIeYnBAIOT MEHbIIINI PACX0]] rasa
Ha BBIPAOOTKY dyieKTposHeprun. CoBpeMeHHasA cucTeMa
yIpaBJIeHUs MapajiebHOM paboThl TeHepaToOpPoB 00e-
CIIEUYUT PABHOMEPHOE PacIpe/ie/ieHre Harpy3KU MeKIY
yCTaHOBKAaMM, COXPAHUT 000PYAOBaHUE OT IPEXKIEeBPe-
MEHHOT'O U3HOCAa, YBEJIUUYUT MEXPEMOHTHBIE II€PUOAEI.

Taxoxe noBwlieHNI0 3O (OEKTIBHOCTU HCIOJIb30BAa-
HUA ra30-TIOPIITHEBBIX SJIEKTPOCTAHIINI MOXKET CIIYKUTH
YTUIN3AINS TeILJIOTH YXOAAIINX rasoB IJIS IIOJ0IpeBa
BO3IyXa, II0LABAEMOIr0 AJIs CMEIIINBAHUS C TOILJINBHBIM
rasom. ParnonanbHasA 3arpy3Ka reHepaTopoB mpu pado-
Te KC He HA MOJIHYIO MOII[HOCTE II03BOJISET 9KOHOMUTH
TOILJIUBHBIH ras, MPo/JieBaTh pecypc 000PyAOBaHUA.
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Ob30P HEKOTOPBIX METO/40B PELUEHUA 3AAAUYU
PACIMMO3HABAHNA ObPA30B B BUJEOINOTOKE

ornaa AEIKUX METO1B BUPILLEHHA 3AAUI
PO3MI3HABAHHA ObPA3IB Y BIAEONMOTOLI

AN OVERVIEW OF SOME METHODS FOR SOLVING
THE PATTERN RECOGNITION PROBLEM IN A VIDEO STREAM

AHHOTAUMA. Pa3BuTVe TEXHUKM B COBPEMEHHOM Mupe MpoucxoguT Bo Bce Boee YCKOPSAIOLEeMCS TeMre, YTo BegeT K ycC-
JIOXKHEHMIO 1 YBENNYeHNI0 NOTPebHOCTY B aBTOMATM3aumK. [1s pellieHus 3aga4 aBToMatnawmm TpebyeTcs BO3MOXHOCTb OLje-
HUBATb M3MEHEeHUs B OKpysKaioLLeii cpege. J11oboii buonoanyeckiii op2aHn3m npu oLieHKe M3MeHeHMii OKpy)xatoLueii cpegbl BO
MHO20M 0nMpaeTcs Ha cBoe 3peHue. [1o MHeHMIo aBTOPOB, eCTEeCTBeHHON ABIAETCA MOMbITKA HAGeNTb MALLMHY BO3MOXXHOCTbIO
pacrno3HaBath 3T M3MeHeHNs aHan02MYHbIM 06pa30M, TO eCTb Yepes 3peHue. B gaHHo# cTaTbe BygyT pacCMOTpeHbl Mgen He-
KOTOPbIX MeTOgOB (a MMeHHO: 6/104Hble an20PUTMbI OLeHKM gBIXKeHns, SLAM), npumeHsieMblX gs peLieHns gaHHow 3agaymn.

KnioueBble c/10BA: MALIVHHOE 3peHie, 6/104HbIe an20pUTMbl OLIeHKM gBuxKeHus, SLAM.

AHoTaLif. PO3BMTOK TeXHikM B Cy4dcHOMY CBITi BigOyBaeTbCs y Bee bifibLue NPUCKOPIOBAIbHOMY TeMi, Lo Bege go yckaag-
HeHHS i 30iNbLLIeHHs noTpebu B aBToMATH3auii. s BUpiLleHHs 3aBgaHb aBTOMATU3ALii TOTPIGHA MOXAMBICTb OLHIOBATH 3MiHM
B HABKONMLIHLOMY CepeqoBuLLi. bygb-akuii GionoziuHnii 0p2aHi3M npu OuUiHLi 3MiH HaBKOMMLLIHBO20 CepegoBuLya 6a2aTo B
YoMy CIMPAETHLCA HA CBIl 3ip. Ha gymMKy aBTOpIB, MpUpOgHOIO € cnpoba HAaginNTV MALLIMHY MOX/IUBICTIO PO3MI3HABATY Lii 3MiHM
aHan02i4HNM YMHOM, TOOTO Yepe3 3ip. Y gaHiii cTatTi 6ygyTb po32/1sHYTi igei gesskux MeTogiB (a came: GI0KOBi an20pUTMu
ouiHku pyxy, SLAM), 10 3aCTOCOBYIOTbCA G/1Sl BUPILLEHHS! gOHO20 3ABJAHHS.

KnoyoBi cnosa: maiuvHHmii 3ip, 6104HI an20puTMu OLIHKM Pyxy, SLAM.

Summary. The development of technology in the modern world is happening at an increasingly accelerating pace. Its develop-
ment leads to a complication and increase in the need for automation. To solve automation problems, the ability to evaluate changes
in the environment is required. When assessing environmental changes, any biological organism relies heavily on its vision. According
to the authors, a natural attempt to empower a machine to recognize these changes in a similar way, that is, through vision. This ar-
ticle will consider the ideas of some of the methods (namely: block motion estimation algorithms, SLAM) used to solve this problem.

Key words: machine vision, block motion estimation algorithms, SLAM.
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MamHHHoe 3peHmne — KJacc 3a1a4 B 00J1acTu uc-
KYCCTBEHHOTI'O MHTEJIJIEKTA, 4 TAK JKe CBSI3aHHbIe
C HUM TeXHOJIOTUH TIOJTyUYeHUs 1 06paboTKu n3o0pake-
HUH AJId PelIeHna Pa3sHO00pa3HBIX 3aau 0e3 yuacTusd
yegoBeka [1].

J 71 KOpPEeKTHOUN paboThI CCTEM KOMIILIOTEPHOTO
3peHnsd HeoOXOAUMBI cIeAyIoIre 6a30Bbie KOMITOHEH-
TBHI: KaMepa, KOHBEPTEP, KOTOPLIA OyneT 3aHMMAaTbCs
OIM(PPOBKOM IIOJYUEHHOIO N300PAKEHN T, KOHTPOJI-
Jep yupasieHus nuxkennem. Omuimem mporece pa-
00THI TaKOM cucTeMbl. Ha mepBoM aTare oHA OKUIaET
mosyueHuA n3odpakenua oobekTa. Ha BTropom sTarte
OPOUCXOAUT O POBKA N300PAKEHNA, €TI0 aHAIN3
U IIPUHATHUE pemeHnﬁ Ha OCHOBE€ IIOJIYYE€HHBIX Pe3yJIb-
tatoB. Ha mocieguem srare nmepesamTcsa YKa3aHUA
KoHTpoJepy [9].

MainreHOe 3peHre — JOCTATOYHO 0OJIBIIIOE HAIPAB-
JeHUe B HayKe U TeXHUKe. X0TeJoCch ObI O0Jiee moI-
PoGHO paccMOTPeTh TAKOM eTo moApasies KaK olleHKa
OBU)KEeHUA. B TaHHOM KOHTEKCTe o1 mH(popManuei
O ABUKEHUU IIOHUMAIT I(ByMeprIfI MacCCUuB BEKTO-
POB, KOTOPBIE XapPaKTEePU3YIOT IBUKEHNE 3aJaHHBIX
00BeKTOoB. CyIliecTByeT HeCKOJIbKO OJIOUHBIX aJITOPUT-
MOB OIIeHKHU JBUKEHUA: TIOJHBIHA Tepebop, mabIoHHbIe
MEeTOJbI, METOABI HePAPXUUYECKOr0 IIOUCKA, METObI
BEKTOPOB KaHAUIATOB U Apyrue [9].

Kak mouATHO M3 Ha3BaHUs, METO/ IIOJIHOIO IIepe-
06opa OCHOBAH Ha IIOJIHOM ITepebope BceX BOZMOIKHBIX
6JIOKOB M300paKeHNA U BCeX BOBMOYKHBIX BEKTOPOB
ux nBukeHus. [11a6IoHHBIE METOABI IPEAIIOIATAOT,
YTO KPOME BUAEOIIOCIEN0BATEIbHOCTY NUMEIOTCS eIl
¥ 1a0JIOHBI MCKOMBIX 00beKTOB. COOTBETCTBEHHO Ha
KasKIOM IlIare MbI UIeM O0'beKT COOTBETCTBYIOIIUIT
11a0JIOHY U OLIEHMBAEM €r'0 CIBUT OTHOCUTEIBHO IIPE/IbI-
IYIIEero COCTOSAHUA. MeToAbl nepapXnuecKoro MoucKa
OCHOBAHEBI Ha CJIEMYIOIIe uee: ABa IIOCIEL0BATEIbHBIX
KaJpa YMEHbIIIAIOTCSA C OIIPeIe/IEHHLIM IITaroM 0 OIIpe-
mesmenHOro pasmepa. OeHKa IBUIKEHUS IPOBOIUTCS
Ha BCeX MOJIYUYeHHBIX U300pakeHNAX KaKUM-HUOYIb
M3BECTHBIM MeTomoM. IIporecc HauMHAETCS C CAMOr'0
MaJIeHBKOI'O KaJapa U UAeT K caMOMy OOJIBIIIOMY, Ha
KasKJIOM dTalle IPOU3BOAUTCSA YTOUHEHNE IIOJIYIeHHOTO
Habopa BeKTOpoB. MeToAbl BEeKTOPOB-KAaHIUAATOB Oasu-
PYIOTCA HA Hee, YTO BEKTOPA IBMMKEHN COCeIHNX 0JI0-
KOB COHAIIPABJIEHBI Y, TAKIM 00Pa30M, B BLIUNCJIEHUN
BEeKTOpa IBUKEHUA OUepeaHOTo 6JI0Ka m300parkeHu
Y4acTBYIOT BEKTopa coceTHUX 0JI0KO0B [9].

PaccmoTpum u gpyrue MeTOABI OIEHKY NU3MEHEHU N
B OKPYJKaIoIeil 00CTaHOBKE IIyTEM OIleHKHU BUIEOII0TO-
kKa. Hampumep, Takoe cemeiicTBo MeTo10B Kak SLAM.

Meto ogHOBpPEMEHHO JIOKAJIM3AIINY 1 KAPTUPOBa-
HUA — METOJ PeIlieHua BBIUHMCJIUTEILHON Hp06JIeMBI 110~
CTPOEHUS UJIY OOHOBJIEHUSA KaPThl HEU3BECTHOM CPEIHI,
C OlHOBPEMEHHBIM OTCJIeKNBAHNEM MECTOIOI0MKEeHI
obbexTa B Hell [2].

PacopocTpaneHo HECKOJIBKO PA3INYHBIX Peansa-
MU JaHHOTO METOIa, MMEIOI[NX CBOX OCOOEHHOCTH:
EKF-SLAM, FastSLAM, DP-SLAM.
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DP-SLAM (ot aur. Distributed Particle Simulta-
neous Localization And Mapping) oauu u3 moaxo0B
pemtenusa 3agau SLAM, KOTOpPEHIi peasnsyeT IpoCToi
(buIBTP YaCTHUIl HAL KapTaMU U MIOJIOMKEeHUAMEI PodoTa.
JlaHHBIT METOJ OCHOBAH HA IPUMEHEHUN TEXHOJOTUH,
Has3bIBaeMol 0ToOpakeHue pacupeaeTéHHbBIX YaCTHII.
Ero ymo6HO MpuMeHATh, KOTZIa B UCCJIeIYEeMOM cpeie
HeT BO3MOYKHOCTH HANUTHU APKO BBEIPAXEHHBIE OPUEH-
Tups [3].

EKF SLAM 5T0 ycOBepIIIeHCTBOBAHHBIA (DUIBTP
Kanvana (EKF) qyia cMHXPOHHOM JIOKAJIU3AaIIUN U OTO-
opasxenuda. Kax mpasuio, aaroputmbsl EKF SLAM oc-
HOBAHEI Ha (I)yHRI_H/IﬁX U UCIIOJIB3YIOT aJITOPUTM MakK-
CUMAaJILHOTO ITPAaBAOIION00US /IS CBA3U AJAHHBIX [4].

FastSLAM — B ocHOBe ajnroputMa Kpome QuiIbTpa
Kanmana u cetu Baeca Je:XuT cieqyoolinasa uaesa: ecau
PasOuUTh BCIO KAPTY HA MHOKECTBO IIOLKAPT 9TO II03BO-
JIUT NCKJIIOUYUTH B3aANMHBIE€ CBA3U KJIIOUEBBIX TOUYEK,
a 3HAUUT, 3BHAUUTEJIHLHO YCKOPUT 00paboTKy [5].

Taxk »xe X0TeJI0Ch ObI XOTh HEMHOTO PACCKAa3aTh O Ta-
KOM KJIacCe aJITOPUTMOB, KaK reHeTUYeCKIe aJIrOPUT-
mbl. OHM MOT'YT, KaK HCIIOJIb30BAThCS AJIs PACIIO3HABA-
Hus 00pasoB (HampuMep, B [6] paccmaTprBaeTcsa moaxo
aBTOMATUYECKOTI'O BhIEJI€HU BasKHBIX 0JIOKOB HA HAa-
YaJbHOM dTare 00paboTKU Habopa m300paskeHnit) Tak
¥ yU4acTBOBATH B OIleHKe ABUKeHUs (Hampumep, B [7]
OIIMCBIBAETCS METOJ, NCIIOJIb3YIOINI reHeTUIECKUEe
AJITOPUTMBI [IJIsI PACIIO3HABAHUS SMOIAI YeJI0BEKA).

T'eneTnueckuii aIrOPUTM 9TO &JITOPUTM, PEIIAIOITNH
3agavuu OIITUMU3ANU 1 MOJEJIMPOBAHUA C IIOMOIIBIO
cay4JaifHOTO MOA0O0pa 1 He MeHee CayJaiiHOTO u3Me-
HEHNs 3HAYEHUH ITapaMeTPOB, KOTOPhIe HEO0OXOIUMO
HauTu. B ero ocHoBe JeXUT nUesd aHaJOTUUYHAs ecTe-
cTBeHHOMY 0TOODPY [8, c. 2].

B manmHO# cTaThe OBIIN PACCMOTPEHBI CYIIECTBYIO-
I[ye aJITOPUTMEI, KOTOPEIE PEIlaioT pasHble 3aJadn,
BOBHUKAIOIINE IIPY IIOIIBITKE OTBETUTH Ha BoIrpoc: «Bos-
MOJMHO JIN HAYUYUTH MAIIIMHY pearupoBaTh Ha 3pUMbIE
M3MeHeHUA OKPYKartoIeii cpeabi? » . Kak BHIACHUIOCH
IaHHasd 3amayva — He TaK IIPoCTa, KaK MOJKeT MMOKa3aTh-
¢ Ha TTepBbIi B3TIsAA. CyIliecTByeT JOBOJIbHO OOJIBIION
CIHMCOK IIOZ3amad, KOTOPbIe BOSHUKAIOT, CTOUT JINIIh
HEeMHOT0 yriiyouThbcs B Temy. Hampumep: Kak HaM BO-
o0IIe aHAJTM3UPOBATDH BuAeo moTok? Kak mocuuraTh
00BeKTHI Ha n3o0paskeHnu? Kak HaM OIIpeieIUThb eCIIN
He YTO 3TO 32 00BEKT, TO XOTA ObI K KAKOMY KJIACCY HaM
cTouT ero oTHecTu? UTo menmaTh, ecau usobpaskeHue
3arpsA3HEHO U He YAAeTCs YeTKO OIIPele/IUTh, K KAKOMY
KJIACCY OTHOCUTCA KOHKPETHBIN 00beKT? UTo mesaTh
ecJi 00bEeKThI PACIIOIOKEHBI CIUIITKOM OJIM3KO 1 HEBO3-
MOXKHO U3MEHUTH yroJi cheMKu? Kak BooOIIe BLIAeIUTh
00BeKT amopdHOii hopmbI? U T. 1.

CoBpeMeHHBIE YUeHbIe BEIOUPAIOT cebe KaKon-Hubyab
BOIIPOC M3 9TUX IIOA3a4a4v U IIBITAIOTCA €TI0 PEIIIUTh.
Cpeau He pelleHHbIX MOYKHO BBIIEJUTh CIeNYIOIIne,
IIepPCIeKTUBHBIE, HA MO B3IJISAM, IPOOIEeMbI: «IIOUCK
L[eJIEBOr0 O0'bEKTA B 3AIITYMJIEHHOM OKPYKEHUU» U «II0-
HCK YI'PO3 B BULEOIIOTOKE» .
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PaccmoTpum pobeMy «IIOMCKA IIeJIEBOT0 00BEKTA
B 3aIllTyMJIEHHOM OKDPY:KeHuu» 6oJiee moapobuo. [laa
HavaJia OIpeae/IMMCs C TeM, YTO TAKOe 3alllyMJIeHHOe
OKpYysKeHre. ITO TAKOe COCTOSAHNIE BUIEOIOTOKA, KOTIa
B HEM CJIOKHO BBIJEJIUTL 00beKThI BooOIe. OHO MOXKeT
OBITH BEI3BAHO KaK HAJIMYMEM B Kaape KaKUX-HUOYIb
€CTeCTBEeHHBIX IIP00JieM, BPOe AbIMA, IIeCKa U T. 1.,
TaK ¥ IPOCTO HAJIMYKEM B KaIpe OrPOMHOTO KOJIMUe-
CTBa OJHOTUIIHBIX O6’beRTOB, KOTOPBIE MOT'YT 3aKPBbI-
BaTh UCKOMBIT 00BEKT OT oOHapysKeHusa. Kiaccuue-
CKIMe MeTObl aHAJIN3a BUAEOIOTOKA, PACCMOTPEHHBIE
B HauaJjIe JAHHOTO pasiesia, COBEPIIEHHO He HIOAXOIAT
JIJIA pelreHud 9Tou 3agaun. MaJjo Toro 4To OHU OUYeHb
CJIOJKHBIE U PECYPCOEMKNE, TAK eIlle ¥ OUeHb CUJILHO yC-
JIOKHAIOTCA IPU paboTe ¢ n300paKeHUAMU € 6OTIBITIM
KOJIT4YeCTBOM 06'beRTOB WJIN MHBIX IITYMOB.

Anropurmbl SLAM, KOTOpBIE TOMKE CAYKAT aHATIUIY
BUIEOIIOTOKA, IIPEAJIATAl0T PEIIaTh 9Ty 3aJauy MeTO-
JIOM IIOCTPOEHUSA KaPThI OKPYIKAIOIIEro IIPOCTPAHCTEA.
OcHOBHASA mapaguryMa — TaKas: OKa3aBIINCh B HEU3-
BECTHOM TIPOCTPAHCTBE, MBI IIPOCTO OYIeM CTPOUTH
ero KapTy, o0cjaenysi ero meJuKomM. VY, B KOHIlEe KOH-
IIOB, MBI HAWiJleM WHTepeCcyoIuii Hac 00beKT. Eciu
JKe IMPOCTPAHCTBO HAM M3BECTHO, TO MBI IIOIIPOOYyeM
YTOUYHUTE KapTy, BLPYT 4YTO-TO U3BMEHUJIOCH, 1 3a00HO
HafgeM MHTePeCcyIIMuil Hac 00beKT. ITOT IMTOAXO0M —
OJHO3HAYHO XOPOIII, ONHAKO He (paKT, UTO IIO3BOJIUT
PperuTh UHTepecyoInyo Hac 3agauy. O TpedyeT 10-

TMOJTHUTEIbHBIX AKTUBHBIX MeHCTBUH MIaT(OOPMBEI, UTO
He Bcera BO3MOIKHO.

Metozab! momcueTa YNCIEHHOCTH 00 HEKTOB — XOPOIIIH
JIJIS TOTO UTO OBbI BBIJEJIUTE BCe 00BEKTHI, KOTOPBIE IIPH-
CYTCTBYIOT B Kafipe, pab0oTaloT JOCTATOUHO OBICTPO, He Tpe-
OYIOT JIUITHUX JBUKEHUI COBEPIIIAeMBIX ILIaT(OPMOIL.
OmHAKO, OHU COBEPINIEHHO He TTO3BOJIAIOT HAWTU OMH
KOHKPETHBIN NCKOMBIHN 00BEKT CPeIi BCeX BbIIETEeHHBIX.

OueHb IEPCIEKTUBHBIMHU IJIs IIPEOJOJIEHUA 3aIITyM-
JIEHHOCTU OKPYJKAaIOIero IPOCTPAHCTBA BHITJIAIAT
9BOJIIOIIMOHHBIE aJaTOPUTMBI. OHU TTO3BOJISIOT aHAJIM-
3UPOBATD Kaap U ¢ OOJIBITION J0JIell BEePOATHOCTU HaM-
TH Ha HEM MCKOMBIN 00BEKT, IOCKOJIbKY 113-3a CBOEI
CTPYKTYPBI OHU IIO3BOJIAIOT UCKATh He TOJBbKO TOJTHOE
COOTBETCTBIE, HO 1 IIPOCTO UTO-TO ITOXO0Kee HA MCKOMBIH
00beKT. B ToKazaTessbCTBO MOYKHO IIPUBECTHY PabOTY,
B KOTOPOII KOMIIBIOTEP HAYUUJIN PACTIO3HABATD UeJIO-
BeuecKue sMonuu o usodpasxenuio auiia[10]. A oru
XOTh U UMEIOT PAJ 00beJUHAIONINX 0COOeHHOCTeH,
MpaKTUUYECKH BCeraa MMeIOT 1 OTJINYHUA B oToOpaske-
HUU ¥ KayKIOTO UesloBeKa.

Koneuno, Hanbojee mepCIeKTUBHBIM BBITJIAIUT CHUH-
Te3 HeCKOJIbKUX aJTOPUTMOB: MeXaHu3Ma IepeaBuKe-
Hua n3 SLAM a1 ogBOAHBIX 00beKTOB, MeXaHN3Ma
mojcueTa 00beKTOB HA M300paKeH NN, IJIS BhIAEIeHUA
BCeX 00'beKTOB, HYKHOT'O HAM KJIacCa, 1 BOJIOIIMOHHBIX
aJITOPUTMOB, JIJIsI IIOMCKA HEIIOCPEACTBEHHO NCKOMOT0
00'BeKTAa, cpeu BceX OOHAPY KEeHHBIX.
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BUKOPUCTAHHA KOMITHOTEPHUX TEXHOJIOTIN
B PO3POBLI OJIEO®OBHOIO CKJIAAY A4 NIABULLEHHA
XXUPOHENPOHUKHOCTI HOBUX BUJIB MNAKYBAJIbHUX MATEPIAJIIB

NUCNOJIb30BAHUE KOMMNbIOTEPHbIX TEXHOJIOTUN
B PA3BPABOTKE OJIEO®OBHOIO COCTABA /111 NOBbILWEHNA
XXUPOHENPOHULUAEMOCTHU HOBbIX BUJOB YITAKOBOYHbIX MATEPUAJIOB

USE OF COMPUTER TECHNOLOGIES IN DEVELOPMENTS
OF OLEOPHOBIC COMPOSITION TO INCREASE GREENWARNESS
OF NEW TYPES OF PACKAGING MATERIALS

AHoTaUis. B poboTi 3aMpONoHOBAHO 3ACTOCYBAHHS Cy4aCHMUX KOMITIOTEPHUX TeXHOMO02i 3 METOK BUPILLEHHS] MUTAHHS M0
CTBOPEHHIO CMeLiaIbHO20 CK1agy 3 CyMiLLli XiMiYHMX PeYOBMH, HAHECEHHS Ha NOBEPXHIO Nanepy SKMX CTBOPIOBA/IO 6 3aXMCHMIA Lwap
i MpMgasano nakyBaabHOMy MaTepiany BAACTUBICTb XUPOHEMPOHUKHOCTI. [1/1l qOCA2HEeHHs NOCTAB/IeHOI MeTH MPOBEegeHo KOMIT-
JIEKC eKCIepuMeHTabHUX OCTig)KeHb 3i CTBOPEHHSIM MATeMATUYHNX MOgesie, KiHLeBMM eTarnoM sIkux € po3pob/ieHHs Ckaagy 3
CyMiLLi XiMIYHMX PeyoBYMH, LLO CAPUSIIOTD MIGBMLLEHHIO OMOPY nanepy NPOXOgMeHHIO XXupy, TOOTO 020 KMPOHENPOHUKHOCTI. Ha
0asi Mogesei Ta 3a BUKOPUCTAHHS KOMITIOTepd POBEgeHO MOLLYK PaLioHAIbHO20 CRIBBIGHOLLIEHHS CKIagOBMX B KOMIO3ML.

Knoyosi cnosa: nanip, nakyBaabHuii Matepia, upoHEenpOHUKHICTb, MATeMATUYHI MOGeNi, KOMITIOTEPHI TeXHO/IORi.

AHHOTAuMA. B pG6OT€ Npego)XxeHo npumeHeHne CoBpemMeHHbIX KOMIMbOTePHbIX TEXHOJ1021H C LieJiblo peLueHuns Bornpoca rno
CO3gaHumio creynasibHo2o CoOCTaBa U3 CMecn XuMn4ecknx BeLlecTs, HaHeCeHne Ha NnoBepxHoCcTb 6yMGeM KOTOPbIX CO3gaBa’/io Obl
3ALUTHBIN C0M U npngasano ynakoBo4YHOMY martepunany CBOVICTBO JKMPOHENpOoHnLaeMocTH. [na GOCTMXeHns MOCTAB/IEHHOM
Len npoBegeH KOMIIeKC SKCNepuMeHTa/ibHbIX MCCJ'IegOBGHMVI C CO3gaHnemM martemaTn4yecknx MOgeﬂeVl, KOHEeYHbIM 3TAarnom
KOTOPbIX AABAIFeTCA pG3pG6OTKG COCTaBA M3 CMecn XMMn4ecknx BeLLects, CI'IOCO6CTByIOLLll/1X MOBbILLIEHNIO CONPOTHBICHNS 6yMG€I/I
[MPOXOXXJEHMIO XKNpa, TO eCTb €20 XXNMPOHErNnpoOHNLIAeMOCTH. Ha 6aze Mogeﬂeﬂ M 3a 1Crnosib30BAaHMe KOMIMbOTepa BbIMOJIHH MONCK
PALmMoHA/IbHOCO COOTHOLWEHMA COCTAB/ISAIOLLMX B KOMNO3NLNN.

KnioueBble choBa: 6)/MCI€G, yl'lClKOBOLIHbII/UI marepna, XMpoHernpoHnLaemMoCTb, MareMaTtndeckmne Mogesin, KOMIboTepHbIe
TeXHOJ10enun.

Summary. The paper proposes the use of modern computer technology to solve the problem of creating a special compo-
sition of a mixture of chemicals, the application of which on the surface of the paper would create a protective layer and give
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the packaging material the property of grease resistance. To achieve this goal, a set of experimental studies with the creation of
mathematical models, the final stage of which is to develop a composition of a mixture of chemicals that increase the resistance
of paper to the passage of fat, ie its fat impermeability. Based on the models and using a computer, a search for a rational ratio

of components in the composition.

Key words: paper, packaging material, grease resistance, mathematical models, computer technology.

Bchyaui’i, 10 CKJIAJaeThCA B €KOJIOTiuHi# cdepi
HAIIIOTO MOBCAKIEHHOrO0 KUTTA [1], akTyanbHUM
3aJIUIIAETHCA BUPINIIeHHA TUTAaHHSI PO3POOJIeHHS Ia-
KYBaJbHUX MaTepiayiB HOBOTO MOKOJIiHHA 0e3 BUKOPU-
CTaHHS eKO0JIOTiUHO MIKiaauBux nobaBok. Came ToMy,
3aIpOIOHOBaHY B po6oTi [1] MeTomoI0Ti 0 €heKTUBHOTO
TMOeTHAHHA iIHHOBAIiMHNX Ta CYYaCHUX KOMII IOTEPHUX
TEXHOJIOTi# [OIiIbHO BUKOPUCTOBYBATH 3 METOO BUPi-
IITeHHS eKOJOTiuHuX npobsem. Ile MOKINBO pearisy-
BaTH, AKIIO PO3POOIATH IPOTPECUBHI KOMIO3UITifTHL
MaTepianau, B OCHOBY IKUX ITOKJAeHO IIamepoBy ado
KapTOHHY IPOAYKILiIO, migmaoyu i1 TOBEPXHEBOMY
00po06JIeHHIO 0/1e0(hOOHUME Ta BOJOTOCTIHKUMHU PO3-
ypHAaMH i CKJIaJaMu.

T'omoBHUM TpU3HAUEHHAM TaKUX MaTepiais 3 6ap’ep-
HIUMH i 3aXUCHUMU BJIACTUBOCTSIMU — CTBOPUTH 3aXUC-
HU 11ap, AKUHA 3amobirae mirpairii 330BHi 0yIb-IKUX pe-
YOBUH /IO YIIAKOBAHOT'O IPOAYKTY Ta 30€PErTH MTOYaTKOBY
M0T0 MIIHICTh 32 BHAXOIKEHHA Y BOJIOTOMY CEPENOBHUIIII.
OpHOYaCHO BUCYBAIOTHCA JKOPCTKI BUMOTH BiZHOCHO
disiosoriunoi Oe3meKy PO3UMHIB i CKJIa[iB TOBEpPXHE-
BOTO OOPOOJIEHHA Ta BIIUBY iX Ha CMaKOBi BJJaCTHUBOCTL
i TepmiHu 30epiraHHA IPOAYKITii.

Ax Bimomo [2], 6ap’epHi BIacTUBOCTI TaKyBaJIbLHOTO
MaTepiajy OIiHIOITH 38 OIOPOM IPOHUKHEHHIO BOAH,
mapu, 3a JKUPO-BOJMOCTiMKiCTIO Ta 3a iIHITMMY ITOKa3HM!-
KaMu, B 3aJIEKHOCTI BiJl TpUBHAYEHHSA, YMOB 3aCTOCY-
BaHHA TAKOBaHHA, BUAY 1 arperaTHOTO CTaHY MPOAYKILi1
(TBepauit uu pinKwmit), Osa AKOT0 BOHO IPU3HAUAETHC.

OT:Ke, METOI0 TaHOI CTATTI € CTBOPEHH CITeIiaIbHO-
T'O CKJIQAy 3 CYMiIlli XiMiYHUX PeUOBUH, HAHECEHHA HA
TMOBEPXHIO TTallepy AKUX CTBOPIOBAJIO O 3aXUCHUIA ITIap
i mpuaaBaJs o makyBaJbHOMY MaTepiaay BJIACTHUBICTH
SKUPOHEITPOHUKHOCTI.

[1sT moCATHEHH ITOCTABJIEHOI MeTH HeoOXiaHO 6yJI0
ITPOBECTU KOMILIEKC eKCIIEPUMEHTATbHUX TOCIi M KeHb,
KiHIIeBUM eTamoM SKUX CTaHe PO3POOJIeHHA CKIALY
3 CyMilri XiMiYHMX PEUOBUH, 1[0 CIPUAIOTH ITiIBUIIIEH-
HIO OTIOPY IaIepy IPOXOIKEeHHIO JKUPY, TOOTO HOTO0 JKu-
POHEIIPOHUKHOCTI, a TAKOK BUSHAUEHHS PaIliOHAJIBHOTO
CIIiBBiJHONIEHHS CKJIAJLOBUX B KOMIIO3MIILii.

3a pesayJbTaTaMu MPOBEIeHUX MOMEePEaHiX JOCTi-
I:KeHb 0yJI0 OOIPYHTOBAHO JOIIMLHUNA I'PAHUYHUI Pi-
BEeHb BUTPATU KOMIIOHEHTY 1 (JIiHiHUH BICOKOMOJIEKY-
JIAPHUY CUHTETUYHUN ITOJIiMep), 38 AKOTO JOCATAETHCA
HaMOiIbIIT BUCOKE 3POCTAaHHS PiBHA YKUPOHEITPOHUK-
HocTi mamepy [3]. EKciepuMeHTaNbHI JOCTiAMKEeHHA
TMOKAa3aJId TaK0XK, 110 301/IbITTeHHA BUTPATH BUIIE Iiel
mesxi (10% -Horo pos3umnHy y BOIi) € HEIOIiIbHUAM,
OCK1JbKY 3HAUHOTO 3POCTAHHSA JKUPOHEITPOHNKHOCTI ITa-
mepy He BigOyBaeThesa. Pasom 3 TuM, BBeIeHHA IO CKJIa-

Iy Z00aBOK KOMIIOHEHTiB 2 (baraToaToOMHUII CIIUPT), 3
(3B’a3yBajibHA PEUOBUHA Ha OCHOBI OpTaHiuHOI CUHTe-
TUYHOI cMosn) i 4 (OAUH i3 TOXITHUX aKPUIOHITPHMIIA)
cyMimri, 3a pe3yJibTaTaMu IIOTEPEAHIX TOCTi I KEeHb,
NOBWHHO CIIPUATH HE TLIIBKYW 3SHUYKEHHIO TOKa3HUKA
JKUPOIPOHUKHOCTI, TOOTO ITi IBUITIEHHIO OTIOPY IIPOXOI-
JKeHHIO JKUPY Yy manip i 3a6e3mneueHHI0 BUCOKOTO PiB-
H JKUPOHETPOHUKHOCTI. OZHOUYACHO CIIoCTepiraeThea
HiABUIMEHHSA MOKA3HUKIB MJIaCTUYHOCTI, MeXaHiuYHO1L
MiItHOCTi, a caMe: PyHHIBHOTO 3yCUJJIA, BITHOCHOTO
BUJOBIKEHHSA y IOIIEPEYHOMY HAIPAMKY Ta MIiITHOCTI Ha
3J1aM IIif yac noaBifiHuX neperuHis. Ilokpantyorbea
NOKa3HUKM BOJIOTOMIITHOCTI MaKyBaJbHOTO IIAIEepPy,
TEeXHOJIOTIYHOCTI #0T0 ITepepobIeHHA i yac hacyBaH-
HA Ta HaHeceHHA (hapOoBoi eTukeTKH [3].

ITomryk pamioHaJbHOTO CKJIALY 3 CYMIITi XiMiuHmIX
KOMIIOHEHTIB ITPOBOAUBCA 3a BUKOPUCTAHHS I1aIlepy-
OCHOBU 3a He3MiHHUX IIOKA3HUKIB, 1110 XapaKTepU3yoTh
110T0 BJIACTUBOCTI, & caMe: BeJIMYNHA XKUPOIIPOHUKHOCTL
nanepy gopiBHioBasia 680 Mr, TOBITPOIPOHUKHOCTI —
11 cm®/xB, moBepxHEeBOI BOMPHOCTI BOAY ITi Yac OGHOOIY-
Horo sMouyBauHA — 60 r/m2, miinsrocTi — 0,70 r/cm®.

JloriuHMM KPOKOM IIicjia aHaJIi3y pe3yJIbTaTiB, OTPU-
MaHWUX Ha CTaAil MPOBEeAEHHA IMOTIEPEAHIX JOCTiAKEeHb, €
peaJisaris eKCIIepuMeHTY 3 METOI BU3HAUEHHA BUMOT
IO CKJIQJOBUX KOMIIOHEHTIB CyMiIlli, AKa HAHOCUTBLCS
Ha IIOBePXHIO IIalepy i npugae it BJIacTUBICTE KUPO-
HETIPOHUKHOCTI, & TAKOXK BU3HAUEHHA PaIliOHAJIbHOTO
CIIiBBiIHOIIEHHA MUX CKJIamoBuX. B Tabda. 1 HaBemeHi
YMOBHI ITO3HAUEHHS Ta Aiama3oH! 3HAUYEHb XiMiuHIX
KOMIIOHEHTiB ((paKTOpiB) CKJIamy, 1110 OyB BUKOpPUCTA-
HUU OiJ yac IPOBEIEHHA eKCIIEPUMEHTAJIbHUX JOCJIi-
I’KEHb.

Jliamason 3HaueHb (PAKTOPiB BU3HAUABCA 3 Bpa-
XYBaHHAM PE3YyJIbTATIB IIONEPEHIX eKCIIEPUMEHTIB.
Yorupwu nepini akTopu i3 n’ATu, 110 HaBegeHi
B Tabs. 1, — 1ie BiZ[COTKOBe CIIiBBiAHOIIIEHHA BOSHUX
PO3YMHIB BiITTOBIAHNX KOMIIOHEHTIB, III0 BXOIATH IO
CKJIQIY CYMIIlli, a I’ ATUH — CyMapHi BUTPATHU CyMiIrti,
1110 HAHOCUTHLCA Ha MOBEPXHIO Hamepy mioien 1 m?
IO HaJaHHA HOMY BJIACTUBOCTI }KMPOHETTPOHUKHOCTI.

B rabs. 2 HaBeZeHi pe3yIbTaTy eKCIepUMeHTATbHUX
IOCTiIKeHb, AKi Oy IyTh BUKOPUCTAHI AJIs PO3POOIeHHA
MaTeMaTUYHOI Mojei (0m1ucy) CKIAAy 3 CyMiIli KoM-
MOHEHTiB XiMiuHUX peuyoBuH. MaTemMaTnyHa MOJENIb,
y BigmoBigHOCTI 3i cBOIM mpu3HAUYEeHHAM, TOBUHHA
3 MaKCUMAJILHUM CTyIIeHEeM BiZoOpaskyBaTU MeXaHi3Mu
IIPOIIECiB, 1110 BUBYAIOTHCA. B TaKUX yMOBaxX HaMOiIbIIT
e(peKTUBHUM € BUKOPUCTAHHA METOAY I'PYIOBOTO ypa-
xyBauH4 aprymenTiB (MI'VA) [1; 2]. EdpexTuBHicTh
TaKUX aJITOPUTMIiB TiABUITYETHCA 3a IX KOMOiHOBaHOTO
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Tabruys 1
Hdianma3oHu 3HaUeHB (DAKTOPIB IJId BUSHAYEHHSA CKJIATY 3 CyMillli KOMIIOHEHTIB XiMiYHIX peYOBUH
X X X X X
Iianazonu ! 2 3 4 5
3HaUYeHb MacoBa yactka | MacoBayactka | MacoBayactka | MacoBa yacTka
. Burpara po3unny
daxropis PO3YMHY KOMIIO- | PO3YMHY KOMIIO- | PO3YMHY KOMIIO- | PO3YHUHY KOMIIO- cxany, v/
Henta 1,% HenTa 2,% HenTa 3,% Henra 4,% Ay,
Huxnii 8,0 0,0 0,0 0,0 2,0
Cepenmniit 9,0 3,0 3,0 0,3 5,0
BepxHnii 10,0 6,0 6,0 0,6 8,0
Tabruysa 2
MaTpuriid eKcnepuMeHTaAJIbHUX TOCTiIKeHb
daxTopu ITapameTpu
o MacoBa yacTka MacoBa yacTka MacoBa yacTka MacoBa yacTka
8 Burpara po3unny | sKupompoHuk-
2 | Po3umHY KOMIIO- | PO3UMHY KOMIIO- | PO3YHHY KOMIIO- | PO3YMHY KOMIIO- cxany, r/m? HiCTD. M
2 unenra 1,% HeHTa 2,% HeHra 3,% nenra 4,% ’ ’
Xl X2 X3 X4 X5 JKMPOIPOH.
1 10 0 3 0 8 0,10
2 10 0 3 0 4 0,70
3 8 6 3 0,6 2 1,80
4 10 0 6 0,6 8 0,10
5 10 0 6 0,6 4 1,50
6 10 6 3 0,6 8 0,01
7 10 6 3 0 4 0,50
8 10 6 0 0 8 0,02
9 10 6 0 0 4 0,10
10 8 6 3 0 2 0,40

BUKOPHUCTAHHSA 3 METOLAMMU iHITNX IPUKJIAJHUX 1 PyH-
mamMeHTadbHUX HaYK [2]. B gamiit po6oTi BUuKopucTaHo
MeTo[ i BiimoBiiHe IporpamMHue 3a0e3meueHHs, 1110 TIPOo-
man BunpobyBanHsa dacoMm [4—8].

CTBOpPEeHHA MaTeMaTUYHUX OMUCIB B faHi# poboTi
He € CaMOIILJIJII0, OCKiIbKY MOesi Oyae BUKOPUCTAHO
K OCHOBY JJIfl IPDOBEleHHS IONAJIbINNX AOCIIIKEeHb
3 MEeTOI0 PO3POOJIEeHHS TaAKOTO CKJIaAy 3 cyMirti ximiu-
HUX peareHTiB i po3paxXyHKY CIiBBiJHOIIIEHHA 110T0
KOMIIOHEHTiB, HAaHECEHHS AKNX HA IOBEPXHIO ITallepy
IO3BOJIUTH OTPUMATHU 3akaHi 6ap’epHi i 3axucHi Bia-
CTUBOCTi TaKOBaHHA.

B nporeci po3pobiaeHHESA MaTeMaTUYHOTO OIIUCY
B IKOCTi BU3HAUAJIbHOTO BUOPAHO MOKA3HUK YKUPOIIPO-
HUKHOCTI ITanepy (Ymponpon.)' ITeit moka3HUK HANOLIBII
XapaKTePHO BiITBOPIOE BILIUB CKJIAJOBUX KOMIIOHEHTIB
CyMiIlri, po3YmMH AKO01 HAHOCWJIN Ha IIOBEPXHIO ITanepy.

spompon, = 5:87#1072 + 6,5348in(X,)+X 2
#8in(X,)#8in(X,) + 1,36+10 14X, #X #X #X, — (1)
~2,09:102X_#Sin(X,) + 1,7141014X , —
~ 2,95:1071Sin(X,)=Sin(X,)
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MaTteMaTUYHA MOAEJIb IJIA PO3P0OIeHH 071e0(00-
HOTO CKJIAAY 3 CyMillli XiMiYHMX KOMIIOHEHTiB

Amnamisyroun mogens (1), Heo6ximHO BigsHaUNTH
IeBHOIO KOMOiHAIielo eleMeHTapHUX QYHKITiH, 1110
BBifiImIu g0 MmaTemMaTuuHol Momesi [7]. BaxauBum €
TaKOK Te, 1[0 BCi (paKTOpU eKCIIePUMEHTATBHUX JOCJIi-
IKeHb, AKi 3a3HaueHi B Tabi. 1, BBifinLIN 40 CKIALY
MaTeMaTU4YHOTI'O OIINCY, ajie CTyHiHB BIIZILBY KOMKHOTO
i3 HUX € pi3HUM.

B rab6i. 3 ra Ha puc. 1 HaBegeno TabauyHi i rpadiuni
NOPiBHAJBHI XapaKTEePUCTUKY PE3YJIbTaTiB eKCIIePU-
MEHTY Ta MOJeJI0BAHHA 3a BUKOPUCTAaHHS Mozesi (1).

Jlo mepirtoi rpyny NOpiBHANBHUX XapaKTePUCTUK Bif-
HOCATBCA Ti, AKi OyJIM OTpUMAaHi Ha OCHOBI BUKOHAHUX J0-
CJTIIIXKeHDb 1 BUKOPUCTAHI 1T pO3PO0JIeHHS MaTeMaTUIHOT
mopeuti. [Ipyry rpyiry CKJIafatoTh Pe3yJIbTaTA MOIETIOBAH-
HA 3 BUKOPUCTaHHAM MaTeMaTnyHOoro onucy. [lopiBHAHHA
X ABOX TPy, HaBefeHuX B Ta0J1. 3 i Ha puc. 1, mokasye,
1IT0 MaTeMaTUYHA MOJIEJIb JOCTATHBO TOYHO OIIMCYE IIPO-
rec. [11o TaKkoX miATBEPAKYETHCA HEBHAUHOIO BEJIMYMHOIO
MMOXUOKY MO, iKa He nepesuinye 1,95%.
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Tabruusa 3
ITopiBHANBHI XapaKTEePUCTUKU MOJIEJI 3a
napamerpom Y

JKHPOIPOH.

Y pospax e=Y-y
0,10 0,26 -0,16
0,70 0,56 +0,14
1,80 1,76 +0,04
0,10 0,18 -0,08
1,50 1,53 -0,03
0,01 0,0 +0,01
0,50 0,56 -0,06
0,02 0,0 +0,02
0,10 0,12 -0,02
0,40 0,39 +0,01

CTBOpeHHA MaTeMaTUYHOI MOZEJIi a0 MOKINBICTD
OPUCTYOUTH A0 peasisariii HacTyIHOTO eTaly JTOCJIi-
I:KeHb, 3aBJaHHAM SIKOTO € PO3PO0JIeHHS pPaIlioHaIb-
HOT'O CKJIaAy 3 CYMiIlli XiMiuHIX KOMIIOHEHTIB.

3 MeTO0 OTPUMAHHSA BiATIOBIAHUX JaHUX IPOBEIEHO
JeTaJbHUN aHAJi3 MOl 3a BUKOPUCTAHHA KOMII I0-
TepHuX TexHojorii. IIpu nromy paxTopu, 110 BXOAATH
o cKJaxy MozeJi (auB. Tabsa. 1), 3MiHioBaIu cBOi 3HA-
YeHHHA, TOYNHAIOYN 3 HUKHBOTO CBOTO PiBHA 1 3aKiH-
YyIOUYY BePXHiIM. ¥ BUNAAKY, KOJU OAWH i3 I’ ATHU PaK-
TOPiB, IIIO0 BXOAATH IO CKJIAAY MOJeJi, 3MiHIOBaB CBOI
TPaHuIli, iHIIT 3aauIIaaInCca He3BMiHHUMU, TOOTO Oyau
3apikcoBaHi Ha OMHOMY i3 TPHOX PiBHIB: HMIKHBOMY,
cepelHbOMY UM BEPXHBOMY.

Amnajiz mareMaTHYHOI MOZeJi 34 HIOKA3HUKOM
Y ipompon, (1) TIOKABAB, 1110 BCi paKTOPH MAIOTH IIE€BHUIT
BIJIUB HA TMTOKA3HUK JKUPOIPOHUKHOCTI Iamepy, ajae
cepesl HaO1TbIT 3HAYUMUX BAALIAECTBCA BarTop (X,) —
BUTPATU KOMIOHEHTY 1. AHanisyooun e)eKTUBHICTD
OT0 BILJINBY, HEOOXiJHO KOHCTATyBaTH, 110 BOHA IIPO-
SIBJIAIOTHCA B 3aJIEXKHOCTI BiJ piBHA (pikCcyBaHHSA iHIIIUX
daxrTopis. Tak, y Bunaaxky (pikcyBaHHsS 3MiHA BUTPATH
KoMmoHeHTY 1 (B Me:kax MacoBoi yacTKu po3unuy 8,0—
10,0% ) Ha cepeHBOMY PiBHI BiIOYBaAETHCS 3POCTAHHSA
MOKAa3HUKA JKUPOIPOHUKHOCTi Ha 0,26 omuHMUITi, HA
BEePXHBOMY — JI0 3HUKEHHSA JKUPOIPOHUKHOCTI 6iIbIIIe,
HiK Ha 2 0f1., TOOTO HMiABUIIEHHS JKUPOHETTPOHUKHOCT
nanepy. Ominka BILuBy (hakTopa X, IOKasye, 110 Horo
Bapiaris (B mesxax macoBoi uactku posunny 0—6%)
MPU3BOAUTE 10 HE3HAYHOTO MiABUIEHHA MMOKA3HUKA
SKUPOIPOHUKHOCTI He3aJeXHO BiJ piBHA (piKcyBaHHA
inmwux arropis. Taki BucHOBKH BifHOCHO (harTOpa X,
TOTOJKYIOTHCSA 3 KOHIIEIII[I€I0, OCKIIBbKY KOMIIOHEHT
2 TOBUTUBHO BIIJIMBAE Ha TaKi BJIacTUBOCTI mamepy,
AK IMJIaCTUYHICTh, MeXaHiuHa MiITHiCTb, BiTHOCHE BU-
noexennda. Cuia BIIuBy (haxkTopa X, 3a aGCOTIOTHOO
BEJIMYMHOIO € OLJIBbIII 3HAYHOIO Bif X2, aJjie BILIUB HOTO
TaKOXK 3aJIeKUTH Bifl piBHA QikcyBaHHA iHIIUX (QaKTO-
piB. Tak, Ha HMIKHBOMY PiBHI IPUPiCT 32 HOKA3HUKOM
SKUPOIIPOHUKHOCTI cKJIanae maiskxe oquauirio (0,968),
Ha cepemabomy — 0,74 ox., a Ha BepxuboMy — 0,48 of1.

»
=)

N
0

g
=

JKuponpoHukHicTh, Mr

by
n

m=Om Y @KCTIED.

—
=]

ey DO3pax. N

£
0

£
=

7 9 10

KinbkicTh excriep.Touok

Puc. 1. IlopiBHANBHI XapaKTepUCTUKU 32 IapaMeTPOM

JKUPOIIPOH.

Ane HeoOXigHO Bim3HAUMNTH, ITI0 3a CEPEIHBLOTO PiBHSA
dikcyBaHHA (PaKTOPiB BIJINB BUTPATU KOMIIOHEHTY 3
BiZIOyBaeThCA MO-PiBHOMY: CIIOCTEPITAETHCA AK IPU-
picT BUXiZHOTO MOKAa3HUKA, TaK i HE3HAUHE SHUKEHHA
JKUPOIPOHUKHOCTI mamepy. Pasom 3 TuM, KOMIOHEHT 3
BBOJUTHCA JIO CKJIAY CYMIIIIi 3 METOI0 TOKPAIIeHHA Ta-
KOXK 1 MiITHICHMX XapaKTEePUCTUK TAIlepy, B TOMY YMCJIi
y BoJtoromy crasi. Biiue ke pakTopa X, Ha BUXigHUT
MTOKA3HUK 38 CBOEIO0 CUJIOK0 MEHIIN, HidK X, i TeH/IeH-
mii #ioro BouBy € inmumu. Tak, Ha HUMKHBOMY PiBHI
dikcyBanHa iHMUX (HAKTOPiB NiABUIEHHA 3HAUEHHA
X, (B mesxax macoBoi yacTku posunry 0-0,6% ) npu-
3BOJUTDH 0 3POCTAaHHA 3HAUEHHA JKMPOIPOHUKHOCTI Ha
1,25 ox., Toai K Ha cepelHHLOMY Ta BEPXHBOMY — IO
sumxenHsa Ha 0,3 ox. AAKImo ominoBaTy BIINB QaK-
Topa X, To i3 aHai3y Mmogedi (1) BumiuBae, 1o #oro
CaMOCTiMHUI BILJINB HA BUXiJHY BEJIUUNHY € HE3HAU-
HUM, a IPOABJIAETHCA TOJJIOBHUM YMHOM B KOMILJIEKC
3 iHmumMu paxTopamMu.

Bpaxosyrouu TeHeHIIil BIIUBY (pakTOPiB Ta BUCHO-
BKH, AKi HaBeJleHi BUIlle, 0yJI0 ITPOBEIEHO ITiIecIpsaMOoBa-
He «30HAYBaHHA» (paKTOPHOTO IIpocTopy Mozei (1) 3 me-
TOI0 BUSHAUEHHS JlianasoHiB (paKTOPiB, B MeKaX AKUX
BeJIMUMHA IOKa3HUKA "KUPOITPOHUKHOCTI cATae 6a:KaHOTO
minimanbHOrO 3HaUeHHA. 1{i miamasoru 3HaUYEeHDb (DAKTO-
PiB MOKYTH OYTH B ITOAAIBIIIOMY BUKOPUCTAHI B IIPOITEe-
ci po3po0bIeHHA TeXHOJIOTI1, ITPOIIECiB i TPOMUCIOBOTO
BUTOTOBJIEHHS T1allepy Ta MaKOBaHHA HA OTO OCHOBI,
BJIACTHBOCTI AKUX IIOBMHHI BigIOBimaTy BUMoOram AJIst
ymaKkyBaHHS IPOAYKTY 3 TUM ab0 iHITTMM BMiCTOM JKUPY.

DaKT iCHyBaHHA ITOCJiJOBHOCTI POBPAXYHKOBUX
MiHiMaJIbHUX 3HAUEHD IOKA3HNKA KU POITPOHUKHOCTI,
TOOTO MaKCUMAJbHOI JKUPOHEIPOHUKHOCTI mamepy,
AKa MOKe OyTH JOCATHYTA 3a IeBHOT'O CIIiBBiHOIIIEHHS
BXifgHUX (paKTOpiB, NiATBEPAUB IIPOBEJeHNII 3a JOIIO-
MOTOI0 KOMII OTepa MOIIYK, IKUI 3aCBiAUNB HACTYIIHE
(Tab. 4).

OrpumaHi i HaBeAeHi BuUIlle pe3yabTATH MiATBEP-
IKYIOTH (haKT JOCATHEHHA MaKCUMaJbHOI JKUPOHEe-
OIPOHUKHOCTI ITanepy y BUMAAKY, KOJHU ITOETHYIOTHCA
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Tabruuys 4
Hianmasonu 3HaYeHb haKkTOpiB
X, X, X, X, X, uponpor.
10,0 6,0 3,12 0,6 8,0 0,002
8,0 0,5 0,22 0,05 2,0 0,002
8,0 0,5 2,12 0,05 2,0 0,100
8,0 0,5 0,5 0,14 2,0 0,002
8,0 0,5 0,5 0,05 2,4 0,001
8,0 0,5 0,5 0,05 6,8 0,010

pisHi 3HaUEeHH BXiZHUX (aKTOPiB. 3 OMHOTO GOKY — Iie
MOKJIUBiCTh BUKOPUCTAHHS MOJEJI AJIS TPOTHO3YBaHHA
HeOoOXiTHWX YMOB OTPUMAHHS ITalepy 3 MAKCUMAaJb-
HUM CTyIIeHeM KMPOHEeIIPOHNKHOCTI, a 3 IHITIIOro — 3a-
CTOCYBaHHSA OTPUMAaHUX PEe3YJIbTATiB AJIA MOJATBITNX
IOCJTiI}KeHb, HATIPABJIEHUX Ha BUPIIIeHHA IUTAHbD 31
CTBOPEHHA BIATIOBITHOTO MAKyBAJIbHOI'0O MaTepiaJy 3 3a-
IaHUM (IPOTHO30BAaHMM) PiBHeM 0ap’€pHUX i BaXMCHUX
BJIACTUBOCTEN.

BucuHosku. IIpoBesieHi eKcriepuMeHTaJNbHI JOCITi-
IKEeHHA TOKAal3aJiv IPaKTUYHY MOMKJIMBICTD i e(DeKTUB-
HIiCTh CTBOPEHHSA CHeIliaJbHOT0 0JIe0(poOHOTO CKIATY
3 CyMiIlr XiMiYHUX PeUOBUH, HAHECEHHA AKUX Y BUTJIA-

i pO3YMHY Ha MIOBEPXHIO ITAIlEPy CTBOPIOE 3aXUCHUM
miap i mpujae makyBaJbHOMY MaTepiayly BJIacTUBICTH
sKupoHenpoHuKHOCTi. Ha manomy erami gociig:keHb
po3pobJieHO CKJIAL crernianabHOl cyMminmi xiMmiunmx
KOMIIOHEHTIB 1 IXHe CcIiBBigHOIIIEeHHS, HAHECEeHH Ha
TOBEPXHIO anepy AKMUX CTBOPIOE 3aXUCHUM MI1ap, IM0
cTae 6ap’epoM IPOHUKHEHHIO KUPY Bijl yIIaKOBAaHOTO
OPOAYKTY B TaKyBaJIbHUU IatMip.

Ha macTymHOMY eTati gocifHUIIBKOI po6oTHy miia-
HY€eThCA PO3POOJIEHHA TapaMeTPiB TEXHOJJIOTiYHUX
mporieciB i yMoB, siKi 3a0e3meuaTh BUTOTOBJIEHHSA CIIe-
IiaJbHOTO MTaKyBAJILHOTO IIAIePy 3 3aJaHNMMU i IIPOTHO-
30BAaHUMIU PiBHAMU KU POHEIIPOHUKHOCTI.
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OCObJINBOCTI TA30AUHAMIYHUX NMPOLIECIB
Y TA30BUX MEPEXX CEPEHDbLOIO | BUCOKOIO TUCKY
3A TPAHCMOPTYBAHHSA TA30-BOJAHEBUX CYMILLEN

OCOBEHHOCTHU TA3OAUHAMUWYECKUX MNMPOLECCOB
B TA30BbIX CETAX CPEAHEIO U BbICOKOI'O AABJIEHUSA NMPU
TPAHCNOPTUPOBAHUU TA30-BOJ10PO/1HbIX CMECEWN

FEATURES OF GAS DYNAMIC PROCESSES IN MEDIUM
AND HIGH PRESSURE GAS NETWORK SYSTEMS FOR
TRANSPORTATION THE GAS-HYDROGEN MIXTURES

Anortauis. LLnaxom MaremaTnyHo20 MOGe/ItoBAHHS BCTAHOB/IEHO 3KOHOMIPHOCTI 2a30gMHAMIYHMX MPOLeCiB y pasi TpaH-
CNOPTYBAHHS 2a30-BOGHEBMX CyMilLieli 3 Pi3HOK 00’EMHOIO 4aCTKOI0 BOGHIO B 2030BMX MePexax cepegHbo20 Ta BUCOKO20 TUCKY
npu 36epexeHHi BUTPAT Ta €HEP2OEMHOCTI efleMeHTIB CUCTeMM 2a30M0CTaYaHHs, XQPaKTepHNUX §/is nepekayyBaHHs npupog-
HO20 2a3y. Ogep)XaHo NPO2HO3HI MOKA3HUKM 3MIHU eHep2eTMYHO20 NapamMeTpa 2a30BMX Mepex 3a/1exHO Big 00’€MHOI 4acTku
BOQHIO B 2430-BOGHEeBIN CYMilLLli.

Knrouosi croBa: npupogHuii 2as, BogeHb, 2030-BOGHEBA CYMill, 2a30Bi Mepexi cepegHbo20 Ta BMCOKO20 TUCKY, HMXYd
00’eMHa TenaoTa 320paHHS, BUTPATA, BTPATH TUCKY BIg TepTs, eHep2eTyHui napameTp

AHHOTaums. C 1Crob30BaHMEM METOGOB MATeMaTN4ecKo20 MOgeMpOBAHMS YCTAHOB/IeHbl 3AKOHOMEPHOCTYH 2a30gUHA-
MUYecKnX MPOLLeCCOB Mpu TPAHCMOPTMPOBAHMM 2030-BOGOPOGHbIX CMeCeli C pasnyHoii 06beMHoIt gosieii Bogopoga B 2a30BbIX
CETSX CPegHe20 M1 BbICOKO20 gaB/IeHNs Py COXPAHEHNUM PacXOgOB 1 SHEP20eMKOCTH 371leMeHTOB CUCTeMbl 2a30CHAbXeHN,
XApaKTepHbIX /151 NepeKayku MpUpogHo20 2a3a. [101y4eHbl MPO2HO3HbIe MOKA3ATeM M3MeHeHHs IHep2eTUYecKo20 NapameTpa
2a30BbIX ceTeli B 3aBUCMMOCTH OT 00beMHON gom BOGopoga B 2a30-B0OJOPOGHOI CMECH.

KnoyeBble cnoBa: npupogHblii 2a3, BOgopog, 2a30-B0gOPOJHAsi CMECh, 2a30Bble CETU CPegHEe20 1 BbICOKO20 JaB/ieHus],
HM3LLAS Ter0Ta C2OpaHus, pacxog, NoTepu gaBaeHns OT TPeHusl, IHepaeTyeckuii napameTp

Summary. The patterns of gas dynamic processes in the case of transportation of gas-hydrogen mixtures with different vol-
ume fraction of hydrogen in medium and high pressure gas network systems with the same flows and energy consumption for
the elements of the supply system as in the case of pumping natural gas were established by means of mathematical modelling.
Predictive indicators of change the energy parameter of gas network systems depending on the volume fraction of hydrogen in
the gas-hydrogen mixture were obtained.

Key words: natural gas, hydrogen, gas-hydrogen mixture, medium and high pressure gas network systems, lower volumetric
heat of combustion, flow, pressure loss from friction, energy parameter.
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Bc'ryn. OpHuM i3 IpiopuTeTHUX 3aBAAHb CYYaCHOTO
CYCIiJIBCTBA € MOINYK aJbTEePHATUBHUX IKePeJa
eHeprii. BaraTo BueHNX CBiTY BBa:KaI0Th, 1110 OAHUM i3
NePCIeKTUBHUX PIIllIEHD € IIOCTYIIOBUH IIepexif Ha BOI-
HeBY eKOHOMiKY, OCKiJIBKH Ile JaCTh 3MOT'y BUPIIIINTHA
He TIIbKY eHepreTuYHi, aje i ekojoriuui mpobaemu,
CIPUYUHEHi, HacaMIepe., BUKUJAMU T10KCUY BYTJIEITIO
B aTMoc(epy Ipu BUKOPUCTAHHI TPAAUIINHUX BUIIB
naauBa. OcHoBHA MpobJieMa BIIPOBAIMKEHHA BOJTHIO
SIK eHeproHOCia moJiArae B HeoO0XigHOCTI po3pobiieHHA
HOBHUX Ta YAOCKOHAJEHHA iCHYIOUNX TeXHOJOTIHA HOT0
BUPOOHUIITBA, TPAHCIIOPTYBAaHHA Ta 30epiranud.

Hai16inb111 eKOHOMiIYHUM c1OCOG0OM TPAHCIOPTY-
BaHHA K BOAHIO, TaK i cyMimiell npupoIHOTO ra3y
3 BOAHEM, € TpybompoBoau. Pe3ymbTaTu momnepemsHix
IOCJTiI’KeHb 3aCBiAUMIIN, 110 IPU JOJAAaBaHHI 0 IPU-
poxuoro rasy m0 20% BOIHIO OIePKAaHy I'a30-BOJgHE-
BY CyMilI MOKHa TPAHCIOPTYBAaTU iCHYIOUUMU ra-
3orpaHcnopTEHIMU cuctemMamu [1]. TparcmopryBaHHA
cTaJeBUMU ra30MPOBOIaMU ra30-BOJHEBUX CyMimien
3 0iJIBITTOI0 YaCTKOI0 BOAHIO BUMAaraTuMe MoepHisaiii
cucTeM 3 MeTOIO IIiIBUITleHHS IX TepMeTUYHOCTI Ta
HagilHOCTI.

Crin BimsHAUNTH aKTYaJbHICTEh TA BAXKJIUBICTH J0-
CIiIKeHb MOBEiHKY BOJHIO B Ta30PO3NOAIIBHIN Mepe-
JKi, IIT0 TPOBOAATHCA HA I’ AT TOJIiroHaxX B YKpaiui. I1i
IOCJTiIXKeHHA TOBUHHI aTU KOHKPETHY BiOBiAb 11010
MOJKJIMBOCTI 3aCTOCYBaHHSA ra30BUX MePesK HaCeJIEHUX
TYHKTIB I/ TPAHCIIOPTYBAHHA ra30-BOJHEBUX CyMiIIeit
3 TOYKU 30pYy 3abe3leueHHA TepMEeTUYHOCTI CUCTEMH,
HOPMAJILHOT'O PEXKUMY €KCILIyaTallil TeXHOJOTiYHOTO
o0samHAHHA Ta ra30BUX IPUJIALiB cmoKuBauiB [1].

He guBnauuch Ha 3HAYHY KiJIbKicTh myOIiKaIiii,
OPUCBAYEHUX IIEPCIIEKTUBAM 3aCTOCYBAHHSA BOOHIO AK
aJIbTePHATUBHOI'O €HePrOHOCisA, KOHKPEeTHI INTaHHAg,
OB’ s3aHi 3 TPOTHO3YBAHHAM PEXKUMIiB eKcILTyararrii
rasoIPOBOZiB Y pas3i TpaHCIIOPTYBAHHA Ira30-BOTHEBUX
cyMilei 3 pisHOIO 00’ €MHOIO YaCTKOIO BOTHIO ITIOKH II[0
HeJOCTATHBO BUCBiTJIEHI.

Hawmwu y po6orti [1] BcTaHOBIIEHO, AK 3aJI€KaTh
¢isuKo-xiMiuHi BiracTUBOCTI ra3o-BOAHEBOI cyMiIri
Bizx KoHIeHTpAaIil y Hilt BogHO. [locaigkeHna rasoqm-
HaMiuHa eHeproBUTPATHICThH CTAJIeBUX I'a30BUX Meperk
HUB3bKOT'0 TUCKY IIPU TPAHCIOPTYBaHH] Ia30-BOLHEBOI
cyMirmi 3 pi3HO0 06’€MHOIO YaCTKOIO BOAHIO. JlaHa po-
0oTa IpUCBsAYeHAa BUCBITJIeHHIO 3a3HAYEHUX TUTAHD
CTOCOBHO I'a30BUX MEPEK CePENHBOTO i BUCOKOTO TUCKY.

MeTa po60TH — BCTAHOBJIEHHS BILJIUBY 00’ €MHOI
KOHIIEHTpAIIil BOJHIO HA ra30AUHAMIUYHY €HePrOBUTPAT-
HiCTh ra30-BOHEBOI CyMiIIli B yMOBax ra3oBUX MepeK
CEpPeTHBOTO i BUCOKOTO TUCKY.

JocmiiskeHHA IPOBEAEHO JIA IIPUPOTHOTO rasy,
CKJIQ KOMIIOHEHTIB IKOro B 00’€MHUX YacTKax Ha-
BeneHO B [1]. IIpupoaguuii ra3 3a3HaAYEHOTO CKJIALY
BUKOPUCTOBYBAaBCH JIJIA ra30II0OCTaAYaHHA CIIO’KMBAYIB
IBamo-Ppankiscekoi obaacti B 2019 pormi. Hucaosi
3HaYeHHA (PiBUKO-XiMiUYHUX BJIACTUBOCTEN iHAMBIAY-
aJTBbHUX KOMIIOHEHTIB ra3o-BoJHeBOI cyMirmi B3ATi i3 [2].
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PospaxyHoK (pisuKo-xiMiuHMX BJIaCTHUBOCTEN ra-
30-BOJHEBOI CyMitri, AKi HeoOXimHi M11a mpoBegeHHA
ra3ofMHaMIiUYHUX PO3PaxyHKIB ra3oBUX Meperk cepel-
HBOTO i BUCOKOT'O TUCKY, BUKOHAHO 32 MeTOLUKOI0, ITI0
HaBegeHa B [1,2]. IIpu 11boMy BpaxoBaHoO, III0 3TiTHO
3 IBH B.2.5-20-2018 [3], npu mpoeKTyBaHHIi Ta eKc-
miryaTalii cucTeM ra3onocTavaHHsA HaceJeHUX ITyHK-
TiB (bisuKO-xiMiuHi BjacTuBOCTI ragy i razoguHamMiuHi
mapaMeTpU eKCIJyaTallil ra3onpoBOiB CEpEeTHBOTO
1 BUCOKOT'0 TUCKY ITOBUHHI BiIOBilaTV HOPMAaJIbHUM
¢disuurIM ymMoBaM, a caMe abCOJTIOTHOMY TUCKY
p,, =101325 Ila i remneparypi t, = 0°C (TepmonuHa-
miuna Temneparypa T, = 273,15 K).

TagogmuamMiuHNi pO3PaXyHOK I'a30BUX MepeX ce-
PeIHBOTO i BUCOKOI'0 THCKY BUKOHYEMO 38 METOLUKOIO,
saKa pekomengoBaHa [3]. [l omiHioBaHHSA ra3ogmuHa-
MiYHOI eHeproOBUTPATHOCTI I'a30BUX MeperK CepeJHbOTO
1 BHCOKOT'O TUCKY IPUUHATO BUKOPUCTOBYBATHU €HEP-
reTuyHUH mapamerp A

B - B

=Sl 1
A ; (¢Y)

ne  — aOCOJIIOTHUI TUCK ra3y Ha IIOYAaTKY ra3ompo-
Bonmy, MlIla;

P, — abcomoTHU THCK rasdy B KiHITi ra3oIpoBoOfy,
MlIla;

| — moB:KMHA Ta30IPOBOLY, M.

Pyx rasy B rasoBux Meperxkax cepeJHbOrO i BUCOKOTO
TUCKY BilOyBaeThCA BUKJIIOUHO 38 PO3BUHYTOTO TYP-
OyJIEHTHOTO Pe:KUMY Ta 3HAUHUX uncaax PeiiHoabaca
[4]. ErepreTnunmii napamerp A TaK 3aJI€KUTH Bif
TeOMETPUUYHUX XapaKTePUCTUK TPYyOOIIPOBOIY Ta
(}ismKO-XiMiUHUX BJIACTUBOCTEU TPAHCIIOPTOBAHOTO
ceperoBUIA

v,d"” @,
Q, d’
Je k, — abCOJIOTHA eKBiBaJeHTHa IIOPCTKIiCTh BHYT-
pimHEBOI HOBepxHi TPyOM, And cTanzeBUxX TpyO k, =
= 0,01 cm, gia nomietuneroBux Tpy6 k, =0,002 cm[3];

d — moBXKMHA ra3oIrpoBONY, CM;

@, — o0’emMHa BuUTpaTa rasy 3a HOpMaJIbHUX (izuu-
HHUX YMOB, M®/TOx;

v, — KiHemMaTH4Ha B’A3KiCTHL rasy 3a HOPMaJbHUX
(pismunux ymos, m2/c;

p,, — T'YCTHHA a3y 3a HOPMAJIbHIAX (Pi3UYHKX yMOB,
Kr/m2.

CrmouaTKy JOCITiIKeHHA IPOBOAUINCE AJIs BUIAIKY
mepeKavyBaHHA Ta30IIPOBOAOM IIPUPOTHOTO T'asdy, 110
He MicTuUTh BOAHIO. [layi Mome oBaIMCh ra30-BOSHEBL
cywmiti, 1o MmicTssTh 00’eMHY YacTKy Boau:o Bix 10%
o0 100% 3 xporom 10% [1].

A 3asmaueno y po6orti [1], 3BHMKeHHA BeITUUNHUA
HUKYOI 00’ €MHOI TeIJIOTH 3TOPaHHA ra30-BOTHEBOI Cy-
Milri, MOPiBHAHO 3 BUIIAIKOM IIepPeKaYyBaHHA IIPUPO/T-
HOTO ra3y, 3MeHIITY€e KiJIbKiCTh eHeprii, 110 MogaeThCA
CIIOJKMBaYy 3a IIEBHOTO 3BHAYEHHA 00’ €MHOI BUTPATH
y ragonpoBofi. [l BpaxyBaHHA 3a3HAUEHOTO ABUIIA

A=1,4-107° %e+1922 , (2
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IOILJIBHO BBECTHU KOe(il[ieHT 3MEeHITIeHHA €HEPTOEM-
HOCTi ra3o-BojHEBOI cyMmitri 3a ymoBoro [1]

ne H — sHaueHHA HUKYOI 06’ €MHOI TEILIOTH 3TOpaH-
HSA ra30-BOJSHEBOI CyMiIri;

H ¢ — SHAUYEHH:] HMKYOI 00’ €MHOI TeIJIOTH 3ropaH-
HA IPUPOJHOTO a3y, OCHOBU I'a30-BOJHEBOI cyMirri;

Ilicna Bu3HAUeHHA PO3PAXyYHKOBUX BEeJIUUNH I'yC-
TUHU, KiHeMaTuuHOI B’ I3KOCTi Ta KoedilieHTa 3MeH-
IIeHHA eHEPTOEMHOCTI JJIA KOKHOI'0 BapiaHTa cyMirri,
10 XapaKTepPU3yeThCA MMEBHUM 3HAUEHHAM 00’ € MHOI
YacTKU BOAHIO, 3a popmymamu (1)—(2) BuKonyBaam
ra3oAuHaAMIiYHUH pO3pPaxXyHOK rasdomnpoBony. Bin mo-
JAraB B 3HAXOIKEHHI BTpaT TUCKY BiJl TepTda, AKUM
BiITIOBi/la€ TIeBHE 3HAUEHHA €HEPreTUYHOT0 ITapaMeTpa
A Ta BeIWYMHA TUCKY Y KiHITi Ta30IIPOBOAY 3a 3aJaHOTO

3HAUEHHS BUTPATU ra30-BoAHeBoi cymirri. Heooximguuii

JIiara3oH BUTPAT ra30-BOJHEBOI CYMiIlli BU3HAYAJIN TaK.

O6uncaoBaIu MaKCUMaJbHe 3HAUeHHA eHePreTUIHOTO
napamerpa 3a (OpMyJIOIO
2 2

})lmax %min

ATH&X =f’

ne P,.« — MakcuMalbHe 3HAUeHHS a0COJIOTHOIO
THUCKY Ta3y Ha IIOYaTKY I'a30IIPOBOJY CEePeNHBOTO UM
BUCOKOTO TUCKY 3rimuo 3 [3], MIla;

P, in — MiHiManTbHe 3HaueHHS aGCOTIOTHOIO THC-
Ky rasy y KiHIIi ra30IpoBOAY CEPEIHBOTO U BUCOKOTO
TUCKY 3TrigHo 3 [3], MIIa.

TagopuraMiuHi po3paxyHKU ra30IpPOBOLiB BUKOHY-
BaJIX 38 KOMII IOT€PHOIO IIPOTPaMoIi0. AJITOPUTM Iepes-
6auaB 3MiHY BUTPATU ra30-BOHEBOI CyMiIlli 3 TeBHUM
KPOKOM 3 IIEPEBiPKOI0 BUKOHAHHSA YMOBU

(3)

()

0,00014 / /

/Ay /

0,00012

I/

/

i

g I/

= 0,00010 / //

: I/

< i/

& 0,00008 ‘/ -/ /

()

s e /

] i/ / d

= 0,00006 i / /

- )/ 4

: // / //

IS

= 0,00004 // 4/ //

: W)/,

/ /’
0,00002 A
0,00000 - |
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Burpara 3a HOpMalIbHUX YMOB, M3/TOJ

—0%  —10%  —20% —30% ——d0%  ——50%
e 60% e T0% —80% 90% —100%

Puc. 1. Sanexuicts eHepreTrnuHoro mapamMerpa A Bij BUTpaTH ra3o-BOLHEBOI CYMIIIIi y MOIi€TUIEHOBOMY ra3ompPOBOIi

CcepeaHbOTO TUCKY 3a PiBHUX 3HAUEHb 00’ €MHOI YaCTKU BOJHIO
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T'eomeTpruni napamMeTpu MOJEIbHUX TPYOOIIPOBOIIB
cepegHBbOI0 TUCKY, IJIA AKUX IPOBENEeHO JOCHioKeHH,
TaKi:

— cTaJIeBUY ra3onpoBin i3 30BHIMHIM giameTpoM
108 MM, ToBIIMHOO cTiHKY 3 MM i moB:xkuHOIO 1000 M;

— TOJIieTUJIeHOBUI Tra30IIPOBiJ i3 30BHIIIHIM Aiame-
TpoM 110 MM, TOBIITMHOIO CTiHKY 6,3 MM i JOBXKUHOIO
1000 m;

T'eomeTpruni napamMeTpu MOJEIbHUX TPYOOIIPOBOIIB
BUCOKOTO0 THUCKY I KaTeropii Taki:

— cTaJIeBUY ra3onpoBin i3 30BHIMHIM giameTpoM
108 MM, ToBIIMHOO cTiHKY 3 MM i moB:xkuHOIO 1000 M;

— IIOJIieTUJIeHOBUI ra3oIIpoBif i3 30BHINTHIM AiaMeTpoM
110 mm, ToBrrHOO cTiHku 10 MM i goB:xuao0 1000 M.
Tpy06u 3a3HaUEHUX MiaMeTPiB IITUPOKO 3aCTOCOBYIOTD
B Ta30BUX MeperKaxX CepeIHbOT0 Ta BUCOKOTO TUCKY
HaceJeHUX IIyHKTIB [4].

Ilepmuii eram gociiAKeHb CTOCYBaBCA TPAHCIIOP-
TyBaHHSA ra30-BOJHEBUX CYMIIIIEel B ra30BUX Meperkax
cepeIHbOTO THUCKY. 3a pe3yIbTaTaMu 6araToBapiaHTHUX
obuucaeHb MOOymoBaHO rpadiuHi 3aJeKHOCTI eHep-
TeTUYHOTOo ImapaMeTpa A y rasompoBOJi Bim BUTpaTu
ra3o-BOAHEBOI CyMiIri 3a pisHuUx 3HaYeHb 00’ e MHOI
YacTKU BOTHIO.
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Puc. 2. 3aneKHiCTh BiJHOCHOI'0 3MEHIIIEHHSA €HePreTUUHOro mapamMerpa A Bij BUTpaTw Npu TPAHCIOPTYBaHHL
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Pucymoxk 1 imrocTpye ofep:kaHi pesyIbTaTi ra3ogum-
HaMiYHUX PO3PaXyHKiB AJ1d pi3HNX 3HAUEHDb 06’ €MHOI
YaCTKHU BOJIHIO Y I'a30-BOAHEBiH CyMiIlli CTOCOBHO IT0JIie-
THJIEHOBOI'0 I'a30IIPOBOY CEPEIHLOTO THUCKY.

BukopucToByouu pe3ysbTaTU ra3oquHAMIiUHIX
PO3paxyHKiB, 3HaX0OJMMO BiTHOCHE 3MEHIIIEHHS eHeP-
TeTUYHOT'O ITapaMeTpa ¥ MOAeJILHOMY I'a30IIPOBOJL IpU
IepeKadvyBaHHI ra30IIpOBOJIOM CepPeJHbOT0 TUCKY I'a30-
BOAHEBOI cyMirri 3 pisHO0 00’€MHOI0 YaCTKOIO BOJHIO
3 BUTpaTaMu, 1[0 MaJu Miclle IPpU TPaHCIOPTYBaHHI
nmpupoaHoro rasy. Omep:kaHi pesyabTaTu A IMOJie-
TUJIeHOBOT'0 I'a30IIPOBOAY CEPETHBOTO TUCKY HaBeJeHO
Ha PUCYHKY 2.

Sk BuntuBae i3 pucyHKYy 2, ipu 36iIbIIeHH] 06’ €M-
HOI YaCTKHU BOJAHIO Ta IIiATPUMAaHHI ¥ ITOJieTUIIEHOBOMY
ra30IIPOBOJi cepeJHHOI0 TUCKY BUTPAT, II10 MaJIu Miclie
IIpu IepeKavyBaHHI IIPUPOAHOTO ra3y, razofuHaMiuHa
€HEeProBUTPATHICTh 3MEHIITYETHCA, 1110 BHAXOAUTH BiT0-
OpasKeHHs y 3MEHIIIeHH] eHepreTUYHOro napamerpa A .
IIpu oMy 11 KOHKPETHOTO 3HAUEHHA 00’ €MHOI UacT-
KU BOJHIO BiTHOCHEe 3MEHITIEHHA ITapamMerpa A MaJo 3a-

JIEXKUTH Bi BuTpaTu. YuM BuUIlia KOHIIEHTPAI[id BOJAHIO
y cyMitiri, TuM GiJIBIIT SBHO IPOABIAETHCA 3aI€KHICTD
3MiHU eHeprOBUTPATHOCTI Bii BUTPATU ¥ ra30IIPOBOII.
JJist TpoBeeHHA IPOTHO3HUX PO3PAXYHKIB MOYKHA
BUKOPUCTOBYBATU YCEePEeAHEHI 3a BUTPATOIO 3HAUEHHA
BiTHOCHOTO BMEHIIIEHH eHePreTUYHOTO IapamMeTrpa A4,
AKi 3ayiesKaTh Bi 00’€MHOI YaCTKY BOJHIO Y CyMiTITi.

Ax sasHauasgock y pobori [1], mpu mepeBeeHHi ra-
30BO1 Mepeki 3 TPAaHCIOPTYBaHHSA IIPUPOJSHOTO ra3y Ha
nepeKavyBaHHA ra30-BOJHEBOI CyMiIlri, 1110 XapakTe-
pU3yETHCA MEHIITUM 3HAUEHHAM HUKUYO0I 00’ €MHOI Te-
ILJIOTH 3TOPAHHA, IJid 3a0e3meueHHA TOgaBaHHA Tiel K
KinmbKoCTi eHeprii crmoskuBauamM HeoOXiAHO 30iIbITUTY
00’eMHY BUTPATY B KOJKHOMY €JIEMEHTi CCTeMH ra30-
IocTavyaHHA 3a (POPMYJIOI0

Q, =—=, (3)
36
o
e @, — PO3paxyHKOBa BUTPATA AJIA eJIeMeHTa CHC-
g .
TeMU ra30IM0CTAUYaHHsA y pasdi TPAHCIOPTYBaHHS IPU-
poxHOro rasy.

0,00014
0,00012 41/ /
9 , /
2 ,// ///
= 0,00010 A///A//
= 77/////,
Z //////////
£ 0,00008 /7///////
z %/////
E 0,00006 7// /AVA/
E 7 4
S
=
2 0,00004 A%//
2
=
0,00002
0,00000 ‘ ‘
0 10000 20000 30000 40000 50000 60000 70000 80000 90000
TpaHcnopToBaHa ra3onpoBoIoM eHeprisi, MJx/ron
—0% —10% —20% —30% —40% —50%
—60% —70% —280% 90% —100%

Puc. 3. Bane:xHicTs eHepreTruHOro Iapamerpa A Bix KigbKocCTi eHeprii, o0 TPAaHCIIOPTYETHCA IMOJTi€THIEHOBUM
ra30IIPOBOIOM CEPEeIHLOr0 TUCKY y Pasi 3acTocyBaHHSA Ia30-BOAHEBUX CYMIilllell 3 pi3HOI0 06’ €MHOI0 YaCTKOIO BOJHIO
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3a ¢opmyioio (5) BU3HaUeHO 3BefleHi BUTpaTU IpHU
mepeKadYyBaHHI ra30-BOJHEBUX CYMiIllell 3 pi3HOIO
006’€MHOIO YaCTKOI0 BOAHIO. Jlai 3a KOMII’ IOTEPHOIO
IporpaMo0 BUKOHAHO OaraToBapiaHTHI rasoquHamMiuHi
PO3paxXyHKU ra30mpoBOAY CEPEeIHbOTO TUCKY i3 cTaje-
BUX i TTOJTieTuIeHOBUX TPYO.

BenuuwnHa eHepreTUYHOrO IIapaMeTpa y pasi mepe-
KauyBaHHSA ra3o-BOJHEBOI CyMiIlri 3i 3BefleHOI0 BUTpa-
TOIO QHm TOpiBHIOBAJIACH 13 3HAUEHHAM €HEePTreTUUHOTO
mapaMeTrpa y pasi TpaHCIOPTYBaHHSA IPUPOAHOTO Ta3y
Ta30IIPOBOIOM CEPEHBOTO TUCKY 3 BUTPATOIO QHg , TOO-
TO 32 OJHAKOBOI KiJILKOCTi TPAaHCIIOPTOBAHOI eHepTii.
3a pesyJsbrTaTaMu 6araToBapiaHTHUX O0UYMCIIEHD I10-
O6ymoBaHO rpadiuHi 3aI€KHOCTI €eHEPTEeTUYHOTO ITapa-
MeTpa A Bif KiabKoCTi eHeprii, 1110 TPAHCIOPTYETHCA
Ta30IIPOBOJIOM CePEIHBOT0 TUCKY ¥ Pasi 3aCTOCyBaHHA
ra30-BOAHEBUX CyMiIlleil 3 pi3Hoi0 06’ €MHOI0 YaCTKOIO
BogHIO. PrucyHOK 3 irocTpye onep:kaHi pesyabraTu

ra3ouHaAMIUYHUX PO3PAXYHKIB MOJIieTUIEHOBOTO r'a-
30IIPOBOJY CePeNHBOTO TUCKY.

BuxkopucroByouu pesysbTaTu 6araToBapianT-
HUX ra3onHaAMIiUYHUX PO3PaxXyHKiB, BHAXOAMUMO Bif-
HOCHe 30iJIbIIIeHHA €eHePreTUYHOT 0 Iapamerpa A
y ra30BUX MepeKaX CepeIHbOT'0 TUCKY AJA BChOTO
niamasoHy 3MiHM KOHIeHTpAaIlil BOOHIO y cyMminri
3a yMOoBU 30eperKkeHHA eHeprii, aKy 3abe3meuyBaB
npuponuuii ra3d. OgeprKaHi pe3yabTaTu CTOCOBHO
IOJIieTUJIeHOBOT'O Ia30IIPOBOAY CePeIHBOTO TUCKY
iTfoCcTpy€e PHUCYHOK 4.

Sk BunsmBae i3 pucyHKY 4, npu 30i1bI1eHHL 06’ €M-
HOI 4YaCTKU BOJIHIO Ta CTBOPEHHI Yy OJieTUJIeHOBOMY
Tas30IIPOBOJi cepeIHBOTO TUCKY 30ibIIIeHNX BUTPAT,
110 3a0e3meuyoTh KiIbKicTh eHeprii, axa OyJsa npu
IepekauyBaHHI IPUPOLHOTO ragy, razoguHaMiuHa eHep-
TOBUTPATHICTH ra30IIPOBOLY 3pOCTAaE, 110 3BHAXOAUTDH
BimoOpaskeHHA y 301JIbITIEHH] €HEPTETUYHOTO ITapaMeTpa
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Puc. 4. BigHoCcHe 36i1bIIeHHS eHePTeTUIHOTO IapaMeTpa A y Io/IieTHIeHOBUX ra30BUX MepeKaxX CepPeJHbOI0 TUCKY
IIPY TPAHCIOPTYBAaHHI ra30-BOJHEBUX CyMiIreil i 30epekeHHi KinbKOCTi eHeprii, AKy 3a6e3meyyBaB IPUPOSHUI a3
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A . BUHATKOM € BUIAJ0K IlepeKadyyBaHHA TPYOOIIpo-
BOJIOM BUKJIIOUHO BOJTHIO.

IIpu 11boMy IJisT KOHKPETHOTO 3HAUeHHs 00’ €MHO1
YaCTKY BOJHIO Y CYMIIITi BiTHOCHE 3pOCTAHHA ITapaMeTpa
A MaJjo 3aJIe)KUTH Bim BuTpaTu. YuM BuUIla KOHIEH-
TpaIida BOAHIO ¥ CYMiIlli, TUM GiJIbIlle TPOABIIAETHCA
3aJIe;KHICTh 3MiHU eHeproBUTPATHOCTI BiJf 3aBaHTAa-
JKeHOCTi razonpoBofy. [I1sa npoBeeHHA IPOTHO3HUX
PO3paxyHKiB mapaMeTpiB CMCTeMU Ira30IOCTaYaHHA
TaKOK MOXXHA BUKOPUCTOBYBAaTHU yCEPEIHEH] 3HAUEHHA
BiTHOCHOTO 30iJIbINIEHHA eHePreTUUYHOTO mapaMeTpa
A, aKi 3ayeKaTh TiIbKY Big 06’€MHOI YaCTKU BOIHIO
y cymirmri.

T'azommpoBOIT BUCOKOTO TUCKY CHUCTEM ra3omocTa-
YaHHA HaceJeHUX TYHKTIB 3rigHo 3 [3] mepexbauaroTs
TPaHCIIOPTYBAHHS Ta3y 3a HAAJIUIITKOBUX TUCKAaX 10 1,2
MIIa. ITe 3HauwHO 30iJbIIye iX IPOIIYCKHY 34aTHICTD, ITO-
PiBHSAHO 3 ra30IpPOBOJAMU CEPETHBOTO TUCKY, 1 (hopMye
111e O1JIBIIT PO3BUHYTUHN TypPOYJIeHTHUHN PEKUM PYXY rasy.
Tomy HaMu TPOBeIEHO AaHAJIOTIYHI TOCIIiIKEHHSA BILIUBY
KOHIIeHTpAIlil BOAHIO y Ta30-BOJAHEBIil CyMillTi Ha ra3oam-

HaMiuHY eHeproBUTPATHICTH CTAJIEBUX 1 ITOJIieTMIEHOBUX
ra30BUX MePeK BUCOKOT'O TUCKY IIePIIOoi KaTeropii.

Ha pucynky 5 HaBeeHO oleprKaHi MIIIX0M MaTeMa-
TUYHOTO MOJeJII0OBaHHA rpadiuHi 3a/1e:KHOCTI eHepre-
THUYHOTO mapamMerpa A Bif KiJbKOCTi TpaHCTIOPTOBAHOI
eHeprii razo-BOAHEBUMHU CYMIITaM¥ 3 Pi3HOIO 00’ €MHOIO
YaCTKOIO BOAHIO JJIA MOJIieTUI€HOBOTO Ta30IIPOBOAY
BHCOKOTI'O THCKY.

BukopucroByounu pes3yabTaTu 6araToBapiaHTHUX
rasoqMHaMiUYHUX PO3PaXyHKiB, 3HAXOAMMO BiJTHOCHE
30i/IBIIIEHHSA eHEPTEeTUYHOT0 IapamMeTpa A y razoBux
MepesKax BUCOKOTO TUCKY AJIA BChOTO iana3oHy 3SMiHNI
KOHITeHTpAaIlii BOAHIO y CyMillli 3a yMOBU 30eperkeHHA
eHeprii, axy 3abes3mneuyBaB mpupoauuii ras. Ogep:rani
pPes3yJIbTaTH CTOCOBHO II0JIieTHUJIEHOBOTO I'a30IIPOBOY
BHCOKOT'0 TUCKY 1JTFOCTPY€E PUCYHOK 6.

Tabaui 1i 2 micTaTs ysaraabHeHi pe3yJIbTaTH g0-
CIiIKeHHA BIINBY 00’ €MHOI YaCTKH BOJHIO Y Ta30-BO/I-
HeBil cyMimni Ha rasoqMHaMiuyHy eHEpTOBUTPATHICTH
CTaJIeBUX Ta IIOJIIeTUIEHOBUX Ia30BUX MEPEIK cepes-
HBOTO i BUCOKOT'O THCKY.
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Puc. 5. 3ane:xHicTs eHepreTruHOro mapamerpa A Bix KigbKoCTi eHeprii, 0 TPAHCIIOPTYETHCA IMOJTi€THIEHOBUM
rasonpoBOJOM BHCOKOI'O THCKY Y Pasi 3aCTOCYBaHHA ra30-BOAHEBUX CyMileit 3 pidHOI0 00’ € MHOIO YaCTKO BOTHIO
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Tabauus 1
YcepenHeHi 3HaAUEHHSA 3MEHIICeHHA eHePreTHYHOTO MapaMeTpa P TPAHCIIOPTYBAHHI Ta30BUMHU
MepeskaMHu CepPeTHbOTO0 i BHCOKOTO THCKY I'a30-BOJHEBUX CyMillieil 3 BUTpPATAMU, [0 MAJIH MicIie
TP MepeKavYyBaHHI IPUPOTHOTO Ta3y

06’eMmua BigHocHe 3MeHIIeHH BeJIUYNHYU eHepreTuyHoro mapamerpa A , %
YacTKa BOJHIO B ra30BUX Mepeskax BUCOKOI'0 TUCKY B ra3oBHX MepesKax cepeIHbOro THCKY
y cyminmi, % . .
CTaJeBUX T0JIieTHJIeHOBUX CTaJeBUX T0JIieTHIeHOBUX

10 9 8 8 8
20 17 17 17 16
30 26 25 25 24
40 34 33 33 32
50 43 41 42 40
60 52 50 50 48
70 60 58 58 56
80 69 67 67 65
90 78 75 76 74
100 86 85 85 83
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Puc. 6. BizHOCHE 36ibIIIeHHA €HEPIEeTUYHOTO apaMeTpa A B MOJMIeTUIEHOBUX Ia30BUX MEPEeKax BUCOKOTO TUCKY IIPHU
TPAHCIIOPTYBAaHHI ra30-BOJAHEBUX cyMilreil i 30epeskeHHi KilbKOCTi eHeprii, AKy 3a0e3meuyBaB IPUPOSHUY ra3
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Tabauuysa 2

YcepenHeHi 3HaYeHHS 30iIbIIIeHHA €eHEPTeTHYHOTO ITapaMeTpa Py TPAHCIOPTYBAHHI Ta30BUMH MePeKaMu
CcepeaHbOTO0 i BUCOKOTO THCKY I'a30-BOJHEBUX CyMilllei 3 30iIbIIIeHUMH BUTPATAMHU, 110 3a0e3MeYyI0Th
eHeproEMHiCTh, IKa MaJjia Miclle IPU MepeKavYyBaHHI MPUPOTHOTO ra3y

06’eMHAa BigHocHe 36ibLIeHHs BEINYMHN eHepreTHyHoro napaverpa A ,%
JacCTKa BOTHIO B ra30oBHMX Mepeskax BUCOKOI'0 TUCKY B ra3oBHX Mepeskax cepeIHbOro TUCKY
y eymiuri, % 3 3
CTaJIeBUX T0JIieTHIIEHOBUX CTaJIeBUX TIOJIieTHIIEHOBUX
10 6 6 6 6
20 12 12 12 12
30 19 19 19 19
40 26 26 26 26
50 34 35 35 35
60 43 43 43 44
70 51 53 52 53
80 58 61 60 62
90 60 64 63 67
100 45 50 49 56
BucuHoBku. 3. BcraHoBII€HO, 1110 BUTIAAKY 3aCTOCYBAHHSA 3aMiCTh

1. IIlnaxomM MaTeMaTUYHOTO MOJEJIOBAHHSA BCTA-
HOBJIEHO, IIT0 3a YMOBU 30epesKeHHsA BUTPAT rasy, AKi
MaJIu MiCIle IpU IlepeKauyBaHHI TPUPOIHOTO rasy, Ipu
TPaHCIIOPTYBaHHi ra3o-BOJJHEBUX CYMIiIllell B TaB0BUX
MepeKax CepeqHbOT0 i BUCOKOTO TUCKY BTPATU TUCKY
OyIoyTh 3MEHIITyBaTUCh. BiHOCHE 3MeHITIeHHS eHepTe-
TUYHOTO mapaMmeTpa A , MOPiBHAHO 3 TPAHCIIOPTYBaH-
HAM OPUPOJHOTO ra3y, MaJjo 3aJIeKUTh BiJl BUTpaTH,
110 A€ 3MOTY BUKOPUCTOBYBATH JJIA IIPOTHO3HUX PO3-
PaxyHKIiB ycepeqHeHi 3HAaUEHHA.

2. YcepenHeHi BeJIMUYNHYU 3MEHIIIeHHA eHepreTuy-
HOT'0 IapaMeTpa y ra30BUX MePerKax CEPeIHbOTO Ta BU-
COKOT'0 THCKY He3HAUHO 3aJIeKaTh BiJl MaTepiany Tpyo
i pobouoro THCKY i 3MiHIOIOTBCA Bixg HyJis 10 (83—86)%
IIPU 3POCTAaHHI 00’€MHOI YaCTKX BOIHIO y CyMiIi Bif
myaa 5o 100%.

IIPUPOSHOTO Ta3y ra30-BOAHEBOI CyMiIlTi, BHACIiOK Heo0-
XimHOCTI 301/TBITIEHHSA BUTPATH 3 METOIO 30epesKeHHA Heo0-
XigHO1 KiJIBKOCTi TPAHCIIOPTOBAHOI ra30IIPOBOAOM €HEPT'i,
BTPATHU TUCKY Bifl TEPTSA y Ta30IIPOBOAAX CEPETHBOTO Ta
BHICOKOT'O TUCKY OYIyTh 3pOCTaTu. ¥ cepeqHeHi SHAaUeHHA
BiTHOCHOTO 301/TBITIEHHS €HePreTUYHOTO IIapaMeTpa, IoPiB-
HSHO 3 TPAHCIIOPTYBAHHAM IIPUPOIHOTO T'a3y, 3MiHIOETHCS
Big myis go (60—67)% mpu spocTaHHi 06’€MHOI YaCTKMI
BOAHIO ¥ cyMmirtti Big myia go 90% . [Iasa Bunagxky TpaH-
CIIOPTYBaHHSA BOIHIO EHEPTEeTUYHUH ITapaMeTp 3pOocTe Ha
(45-56)% sanexxHo Bix MaTepiasy TpyO i poOOUOro THCKY.

4. Opmep:xaHi pe3yaIbTaT MOYKYTb OYTH BUKOPUCTaHI
IIpU IPOEKTYBaHHI HOBUX, PEKOHCTPYKIIil Ta eKcILIya-
Talii JiF0ounX ra3oBUX MEPEK CEPEHBOT0O Ta BUCOKOTO
TUCKY IIPU TPAHCIOPTYBAaHHI ra30-BOJHEBUX CyMilteil
3 Pi3HOI0 00’ €MHOIO YaCTKOI0 BOTHIO.
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AHoTauis. CTaTTs npucssyeHa po3pobui iHHoBawifHoI peLenTypu GpykToBO-2igH020 Mapmenagy. [1poaHani3oBaHo nigxo-
gV L0gO CTBOPEHHSI HOBMX KOHGUTEPCbKMX BMPOOIB. [JOCNigxeHO nepeBazn BUKOPUCTAHHS Mope aneabCuHy Ta KAIMHU B Tex-
Hono2ii Mapmenagy. CTBOPeHO HOBI MPOGYKTH 3 Pi3HUM CMiBBIGHOLLEHHSIM OCHOBHOI CMPOBMHM, gOCAIgXKeHO iX Pi3nko-XimiuHi
Ta Op2aHONeNTUYHI MOKA3HUKM. Ha OCHOBI OTPUMAHMX gaHMx po3pob/ieHo peLenTypy PpyKTOBO-S2igHO20 Mapmenagy nigsu-
L{eHOi XapyoBoI LiHHOCTI.

KnmoyoBi cnosa: mapmenag, KOHgUTepCbKi BUpoOM, MigBMLLEHA XapyoBa LiHHICTb.

AHHOTaums. CTaTbs nocssiLeHa paspaboTke MHHOBALMOHHON peLienTypbl pyKTOBO-920gHO20 MapmMenaga. [[poaHanmsm-
POBAHbI MOGXOghl K CO3JAHMIO HOBbIX KOHGUTEPCKUX M3Geanid. MIccnegoBaHO NpenmMyLLecTBa MCrob30BaHUS Mope aneabCuHa
1 KQ/IMHbI B TEXHOI021M Mapmenaga. Co3gaHbl HOBble MPOgYKTbl C PA3/INYHbBIM COOTHOLLEHMEeM OCHOBHORO ChblpbSsl, UCCIEGOBAHbI
X PU3MKO-XMMMYECKMe 1 OP2AHONENTIYECKMe OKa3aTenn. Ha 0CHoBe MoayYeHHbIX GaHHbIX pa3paboTaHo peLienTypy GpykTOBO-
20gHO20 MApMeNaga MoBbILLIEHHO! NNLLEBO LLEHHOCTH.

KnioueBble cnoBa: Mapmenag, KOHgUTePCKMe U3gensl, MOBbILLIEHHAs MULLEeBAst LeHHOCTb.

Summary. The article is devoted to the development of innovative recipe for fruit and berry marmalade. There were analysed
the approaches to the creation of new confectionery products. There were investigated the advantages of using orange and
viburnum puree in technology of marmalade. New products have been created with different ratios of the main raw materials,
there were investigated their physical, chemical and organoleptic characteristics. Based on the data obtained, a formulation of

fruit and berry marmalade of increased nutritional value was developed.
Key words: marmalade, confectionery products, increased nutritional value.

Q KTyaJbHicTh poootu. B Ykpaiui maii:ke Bci rpymu Ko-

MUTEPCHKUX BIPOOiB POSBUBAIOTHCA OTHAKOBO THA-
miumo. I1e 00yMOBIIeHO BHAYHMY iHBECTHUIII MY B TAJTY3b,
MapPKEeTUHTOBOIO IIOJIiTUKOIO BUPOOHUKIB, PO3IIMPEHHAM
acopTuMeHTy mpoayKirii. [IoBHMUIT acOPTUMEHT IPOAYKITIT
BUITYCKAOTH JIUITIE BeJuKi (habpukm. OgHaK Taki migmpu-
€MCTBA YaCTO BTPAYAIOTh OKPEMi CeIMEeHTH CIIOKUBUOTO
PUHKY, OCKiIbKY iCHYIOTH ITPO0JIeMU 3 3a0e3IeUYeHHAM
CHUPOBUHM, AKiCHOI yIIAKOBKYM, MOHOIIOJTI3AIliA PUHKY TOITIO.
TTopsan 3 tum 3’ ABISETHCA Bee OiIbIITe CIIeIiaaisoBaHuX
Kade-KOHIUTEPCHKUX, Je IIPOIIOHYIOTH IITUPOKUI aCOPTH-
MEHT JiecepTiB (hpaHITy3bKO1, iTATiiChKOI Ta aMepUKAHCHKOL
KyxHi[1]. OcobauBy yBary mpuaiIsSioOTh CIIeIiaai30BaHuM
MIPOAYKTaM XapuUyBaHH, [0 BPaXOBYIOTH BUMOTH Cydac-
HOT'0 CIIOYKIBaya CTOCOBHO 1X Xap4OBOI I[iIHHOCTI.

3 PO3BUTKOM HAaYKU Ta OCBiUE€HOCTi CIIO’KMBAYiB BU-
HUKae HeoOXiAHICTh (PyHIaMeHTaIbHOTO OO PYHTYBAHHSA
KOYKHOT'0 XapYOBOTO IPOAYKTY, ITT0 3’ ABISETHCA B MEHIO
3aKJIaiB PeCTOPaHHOTO rocmoaapcTBa. ChboTOmeHH
CTIOHYKA€E 0 BIPOBAKEHHS Y PEIleNTyPy HOBUX BUIIB
HeTPaguIliitHOI POCIMHHOI CUPOBUHU, 3a0e3IeUeHHA
BHUCOKOI Xap4oBOl I[IHHOCTI Ta BHNKEeHHSA eHEPTeTUYHOT
[2]. OcobauBo 1€ aKTyaIbHO B KOHAUTEPCHKiH IPOMUC-
JIOBOCTI, Jie TIOCTifHO TPUBAE TIONTYK HOBUX IILISAXiB 306a-
TaueHHSA PeIenTyPHOro CKIaay 0i0I0TiuHO-aK THBHUMU
pedoBmMHAMU. ¥ KOKHIN I'PYIIi COJIOMOIIB MOYKHA BATi-
JIUTHU BiTamMiHi30BaHi, celiaJbHOTO IpU3HAUEHHS (1A
IiabeTwKiB, XBOpUX Ha IieJiakito Ta iH.).

Buxkmnan ocHoBHOTO MaTepianay. KorgurepchKumu
BUPOOAMU € XapUyOBi IPOAYKTU 3 BUCOKOIO KOHITEHTpA-
Ii€I0 CYXUX PEYOBUH. ¥ 3aJIEKHOCTI BiJl perenTypHOro
CKJIamy KOHAMTEPChbKi BUPOOU MOKHA PO3MIIUTYA HA TPU
TPYIIN: IJIOMOBO-ATiAHI, ITyKPOBi i 60oporruani. AHamria
Ta ysaraJbHeHHA HayKOBOI iH(hopMaIrii 11010 Ai€eToJio-
TiYHMX Ta TeXHOJIOTIUHUX IiIXO0/iB 0 CTBOPEHHA HOBUX
KOHIUTEPChKUX BUPOOiB TO3BOJAIOTEH UiTKO chopMy-

JII0OBATH 3aBAAHHSI: PO3POOUTU HOBi TeXHOJIOTI1 KOHIM-
TepChKUX BUPOOiB ImigBUIieH0i XxapuoBoi minuocTi [3].

Y mamiit po6oTi ocobsmBa yBara NpumiaAg€ThCA
(GPYKTOBO-ATiAHOMY MapMeany AK OMHOMY i3 HarOiabII
MIONYyJIAPHUX NPOAYKTiB Kade-kKoHAUTepchbKuX. [lanHi
BUPOOU MOKYTh PeaidoByBaTHCS AK OKPEMi cTpaBH,
Tak i B CKJIaAi pisHOMaHITHUX AecepTiB. 14 BIOCKOHA-
JIeHHA PEIeNTypu MapMeaaly B AKOCTi OCHOBHOTO iH-
TPelieHTy 3aCTOCOBYBAJIY ITIOpe KAJIUHU Ta alleTbCUHY.

AreslbcUHOBe TTIOPe — I[iHHE J:Kepesio aMiHOKuC-
Jaot, moHaz 170 ¢pitoumyTpienTis, 60 ¢paaBomoigis. I1o-
JiBiTaMiHHUI KOMIJIEKC alleJIbCUHY IIPeJCTaBIeHUN
BiTaminamu rpynu B, ackop6iHoBoio KucaoToio. B ame-
JBCUHI MiCTUTBHCA AOCTATHA KiJBKIiCTh MaKpO- 1 MiKpoO-
enemMeHTiB. TakoX B HhbOMY BUCOKUI BMiCT KJIiTKOBUHMU.
CunpbHU# apomar i 6aratuii BiTaMiHHO-MiHEepaabHUHI
CKJIaJl BUBHAUYWJIN I[IHHICTh alleJIbCMHOBOTO ITIOPE IJIA
BBeJIeHHSA HOTO 0 CKJIaLy pelenTtypu mapmeaany [4].

¥V kanuui mictarbea Bitaminu: A, D, E; Bitami-
Hy C B Hi#i 6isbIlle, Hi’K B IIUTPYCOBUX; € TAKOMK Mi-
Hepaau — (ochop, marHin, Kaaiit, 3airizo, KaJbIliid,
Migb, MapraHelb, oa. AMiHOKHCIOTH, 1110 MiCTATHCA
B CKJIQJi KaJIWHU, 3MiITHIOIOTh CepIeBUil M’ A3, ITO3U-
THUBHO BIJIMBAIOTh HA PO3YMOBY HifAJNbHicTh. [leKTH-
HOBi PeUOBMHU KaJIUHU 3a0€3MeUYyIOTh 3JaTHICTh COKY
IIepeTBOPIOBATHCA B JKeJie (110 € HeoOXiTHOI YMOBOIO
B TeXHOJIOTil BUTOTOBJIEHHA MapMeJany).

VY xomi ekcriepuMeHTaIbHUX TOCTisKeHDb Oy po3-
pobJieHi TPOAYKTH 3 PIBHUM CHiBBiAHOIIIEHHIM OCHO-
BHOI CUPOBUHU (III0pe aneJbCUHY, II0pe KaJUHM’), 110
mpejcrasiieHi B Tabi. 1.

TexHOMOTiA GPYKTOBO-ATIAHOTO MapMeay Iepes-
b6auae pAJ TeXHOJOTIUYHUX eTaIliB:

e TiATOTOBKA (PPYKTOBO-ATiTHOTO IIOPE;
® IPUTOTYBAHHA MEKTUH-ITYKPOBOTO CUPOITY 3 TOHAATb-

IITM YBapIOBaHHAM,
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Tabauus 1
CriBBigHOIIIEHHS MIOPeE aNleJIbCHUHY TA KAJUMHHU B pPelleliTypax JOCTiAKyBaHUX 3Pa3KiB MapMeamxy
Ne aoc.ni,zxmynanoro 3pa3Ka MacoBa yacTka mmope anejabCHuHa, % MacoBa uacTka nmope KaJaduHu, %
1 25 75
2 75 25
3 60 40
4 40 60
5 50 50
Tabauus 2
dDizuKo-xXiMiuHi MOKa3HUKM 3pas3KiB GPYKTOBO-ATITHOTO MapMeJaxy
HopmaTtugme HocaimxyBaHi 3pasku
IToxka3uuk
SHaYeHH Ne 1 Ne 2 Ne 3 Ne 4 Ne 5
Kucnoraicrs, 'H 6—-22,5 11,1 7,9 6,4 5,9 6,7
Macosa uacTtka Bosioru, % He 6Ginbie 26 27,8 24,3 28,7 29,2 28,6
Tabauusa 3
HerycrariiiHa omiHKA MOCTiIKyBaHUX 3pas3KiB, 6aau
. Hocaig:xyBaHi 3pasku
HajimeHnyBaHHS NOKa3HUKA
Ne 1 Ne 2 Ne 3 Ne 4 Ne 5
Kouxip 4,7 4,7 4,6 4,6 4,5
Cmak 4,7 4,8 4,6 4,6 4,5
3amax 4,8 4,7 4,6 4,5 4,4
Koucucrenmisa 4,6 4,7 4,5 4,5 4,3
SOBHIIIHIT BUTJIAL 4,7 4,8 4,6 4,5 4,4
Cepenniii 6a 4,7 4,74 4,58 4,54 4,42
e (bopMyBaHHS i IparaeyTBOPEHHA MapMeJIafHOI MacH; Tabnruuys 4
e 00BaJIIOBaHHA B 'OPiX0BO-HACIHHEBIH cyMmirmi. Penentypa (hpyKTOBO-ATiTHOTO MapMeJIaxy
' Ha HaC'I.‘yrI.HOMy eTari ToCTii»KeHb BUBUABCSA BILIUB InrpexienTn Maca merro, r
PiBHOTO CIIiBBigHOIIEHHA alleILCUHOBOTO Ta KAJTNHOBO-
. . ce . ITrope anenbcuny 75
T'0 IIOpe Ha OPTaHoJIeNITUYHI Ta (hiduKo-XiMiuHi moras-
HUKHU SKocTi (Tabi. 2). ITiope xanuHy 25
V¥ opraHoOJIeITUUYHY OIiHKY MapMeJialy BXOAATH Iyxop 5
TaKi TOKa3HUKM, AK: 30BHIMIHIA BUTJIAL, CMaK, KOJIip IlexTUH 3
i Bamax, KOHCUCTeHIIidA, (h)opMa, TOBEPXHA i BUTJIA] HA Hacinns rapGysa 4
3nami. PesyabTaTu mpencraBiaeHi B Tabauili 3. ]
. . . . . Dicramku 4
Tnikosun BiOypHiH Hamae XxapaKTepHUN KaIUHOBUHT
samax i cmenuiuny ripkory ArogaM i rorosit mpo-  BOA2 84

nykiii. IIpy HU3BPKUX TeMIepaTtypax 30epiranud mei
TJIiKOBMJ YacTKOBO pyrHyeThesa [6]. Ilpu moeguanui
3 CUJIBHUMY apOMaTUYHUMY PEUOBUHAMY ITPUPOTHOTO
TOXOIKeHHA, ITII0 MiCTATHCA B alleIbCUHAX, IOTO 3amax
B IesKil Mipi HiBestoeThCs. 3a pe3yabTaTaMu OPTaHo-
JIETITUYHOTO aHAaJIi8y HAaNBUIIY 6aJbHY OIIIHKY OTPHMAB
3pasokx N 2, cKJaj AKOTO0 IIpeIcTaBIeHo B TabI. 4.
fAx sasmaueHo Bue, hicTarky Ta HaciHHA rapoysa
BUKOPUCTAHO IJad 00BaATI0OBAHHSA (DOPMOBOTO MapMe-
aany. lle mo3BoJIA€ TiABUIITUTY XapUYOBY I[iHHICTH 3a
paxyHOK 6araToro moJiBiTaMiHHOTO CKJIamy Ta 6i0J0-
riunoi epeKTUBHOCTI ropixiB Ta HacivHA. [lopaz 3 mum
BHUIKYETHCA EHEPTeTUYHA I[iHHICTh, OCKiJIbKY HE BUKO-
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PUCTOBYETHCA IIYKOD, ITI0 IepeAdaueHNH KJIaCUYHUMU
pelienITypaMu.

BucnoBku. Ha nifcrasi po3mupeHoi opraHoienTny-
HOI OIIiHKY 1 pe3yJbTaTiB (Pi3UKO-XIMIiUYHUX JOCTiIKEeHb
BCTAHOBUJIU PelleNTypPy PPYKTOBO-ATiZHOTO gecepTy
Ha OCHOBI ITIOpe alleJIbCUHY Ta KajJuHu. Bukopucranua
POCJIMHHOI CUPDOBUHU CIPUSE TiIBUIIEHHIO Xap40BOi
IIHHOCTi rOTOBOI IPOAYKITiI TOPiBHAHO 3 KJIACUYHUMU
TexHoOJIOTiAMU MapMmenany. HaykoBuii migxin mo mo-
IaJIBIIIOTO PO3PO0IeHHA HOPMATUBHOI JOKYMEHTAITil Ha
KOHUTEPCHKUH BUPiO CIPUATIIME POSIIUPEHHIO aCOPTH-
MEHTY IPOAYKIIii 3aKJIa/JiB PECTOPAHHOTO I'OCIIOAAPCTBA.
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NCMOJIb30OBAHUE PACTUTE/IbHOIO CbIPbA
B TEXHOJIOTUN KOHAUTEPCKUX U3JIEJIUN B YC/I0BUSAX
NPOU3BOACTBA PECTOPAHHOIO XO351IMCTBA

USING VEGETABLE RAW MATERIALS
IN CONFECTIONERY TECHNOLOGIES
IN RESTAURANT’S CONDITIONS

AHoOTaUif. Y CTATTi NpoBegeHuii aHasi3 BITYN3HSIHO20 TA CBITOBO20 GOCBIGY BUKOPUCTAHHS! POCIMHHOI CUPOBUHM Y TeXHO-
JNozii neunBa. [ocnigxxeHo MOXAMBICTb 3aMiHM MiLeHnYHo20 BOPOLLIHA HA KOKOCOBe OOPOLLHO, BEPLLIKOBO20 MAC/IA HA KOKOCOBY
onito Ta Lykpy Ha copbiT, Tak fiK LS 3aMiHa gae MOXMBICTb PO3LIMPUTH ACOPTUMEHT BOPOLLHSHO-KOHGUTEPCbKMX BUPODIB
giabeTnyHo20 Npu3Ha4eHHs. HapegeHo gaHi, o NigTBEPGXYITb MOXMBICTb MOBHOI 3aMiHN KOMIOHEHTIB TBAPUHHO20 M0-
XOQ)KeHHS! Ha POC/IMHHY CUPOBUHY. BCTAHOBIEHO L0 MeYnBO Ha POCANHHIN CMPOBMHI MAE BUCOKY OP2aHONENTUYHI MOKA3HUKM
SKOCTi Ta 3MeHLLeHHs! Ha 31% MOpIBHSHO 3 TPAgUUIFHOIO peLienTypolo neynBa MicCo4YHo20.

Knio4oBi cnoBa: neunBo, KOHgUTePCbKi BUPOOM, eHepeTU4Ha LiHHICTb, KOKOCOBE GOPOLLHO.

AHHOTALMA. B cTaTbe npoBegeH aHaaM3 0Te4eCTBeHHO20 M MMPOBO20 OMbITA MCMOb30BAHMS PACTUTE/IBHOR0 Chipbsi B TEXHO-
JI02Mm NeveHbs. MiccnegoBaHa BO3MOXHOCTb 3aMeHbl MLLeHMYHOM MyKu Ha KOKOCOBYIO MyKY, CIMBOYHO20 MAC/IA HA KOKOCOBOE
Mac/10 1 caxapa Ha copbuT. 31a 3ameHa gaeT BO3MOXHOCTb pACLUMPUTL ACCOPTUMEHT KOHGUTEPCKMX M3gennii guabeTndecko2o
HasHaveHus. [IpuBegeHbl gaHHble, MOGTBEPKGaloLLe BO3MOXHOCTb MO/IHOI 3aMeHbl KOMMOHEHTOB XXMBOTHO20 MPONCXOKGEHMS
Ha pacTuTeslbHoe Cbipbe. YCTAHOB/IEHO, YTO NeYeHbe Ha PacTUTeIbHOM Cbipbe MMEET BbICOKMe Op2aHOenTyecke nokasatenm
Ka4eCTBa. JHep2eTnyeckas LeHHOCTb HOBbIX 0OPa3L0B MeyeHbsl yMeHbluaeTcs Ha 31% Mo CpaBHeHMIO C neyeHbeM NecoYHbIM
MpU20TOBIEHHbIM M0 TPAGULIMOHHON peLienType.

KnioueBble cnoBa: neyeHbe, KOHgUTEPCKMe M3GENs, 3HeP2ETUYECKAs LIeHHOCTb, KOKOCOBAS MYKA.

Summary. The article analyzes the world experience of using vegetable raw materials in biscuit’s technology. The possibility
of replacing wheat flour with coconut flour, butter with coconut oil and sugar with sorbitol has been investigated. This replace-
ment makes it possible to expand the range of diabetic confectionery products. The data confirming the possibility of complete
replacement of components of animal origin with plant raw materials are presented. It has been established that biscuits based
on vegetable raw materials have high organoleptic quality indicators. The energy value of new biscuits is reduced by 31% com-

pared to biscuits prepared according to the traditional recipe.

Key words: cookies, confectionery, energy value, coconut flour.

ARTyaJIBHiCTB po6oTu. PUHOK KOHAUTEPCHKUX BU-
po6iB YKpaiHu 3a HACUUYEHICTIO i ACOPTUMEHTOM
HaOIMIKAETHCA N0 €BponelicbKuX Kpain. Kougurep-
CbKi BUpo6u BKJI0UatoTh 6;m3bK0 2000 HaliMeHyBaHb,
3 sxux moHax 90% PUHKY COJIOLOIIIB HAJEKUTD Bi-
TUMBHAHIA npoayKiii [1].

B Ykpaini ix BuroroBaaioTs mouan 800 migopu-
€MCTB, AKi po3MiIleHi 7ocTaTHHRO PIBHOMIPHO Ta Bif-
MOBiZaioTEL rycToTi HacemenHs. OCTaHHIM YacoM CYTTEBO
30i/IBITYETHCA KiTbKIiCTh 3aKJIa1iB PECTOPAHHOTO T'OCIIO-
IapcTBa pisHUX KJIaciB Ta cmertiaaisarii. Cepen Hux
nmepeBakarmTh Kade-KOHAUTEPChKi, AKi, KpiM KaBu,
peanisyoTh pisHOMaHITHUH acopTuMeHT (Ko 15 HAaTI-
MeHyBaHb) KOHAUTEPChKUX BUPOOiB. [leaki sakmanu
MOYMHAIOTh aKIeHTYBaT! HA IPOAYKIIi] CIIeIiaJbHOTO
Ipu3HaUeHHsd, 10 BPaX0OBY€ IOTPeOU XBOPUX JIIOIEH.
3asBuuaii e XBOpoou MUBiIi3aIii 10 AKUX BiTHOCUTHCA
i myxpoBuii giabeT. 3a CTAaTUCTUKOIO y HAIIi il Kpaiui
KO)KHa 7—8 JioguHa XBopie ngiabeToM pisHOTO THUITY.

3axBOPIOBaHHS HACTiIbKY clieliudiume, 1110 OiIbIIiCTD
He MOJKe XapuyBaTHCs B 3BUYANHUX 3aKJIagaxX PecTo-
PaHHOTO roCIIOAAPCTBA, OCKIIBKY ITe Pi3KO0 361JIBIITye
piBeHBb yKPY B KPoBi [2].

Tomy ocobiuBuil iHTepec BUKJINKAIOTE AiabeTuuHi
BUPOOU, AKi IpeCcTaBJIeH] He TOCUTH IITUPOKUM acop-
TUMEHTOM, ITI0 PiTKO OHOBJIIOEThCA. KiNmbKicTh Tromeit
XBOPUX Ha IIYKPOBUH AiabeT MOCTiHiHO 30iabITyeThCA,
XBOpo0Oa «MOJIOAIIIAE» , TOOTO BCE UACTIIIe 3yCTPidaeTh-
cda B guTAYoMY Bimi. Bcei i HI0aHCH CIIOHYKAaIOTh BCe
OiIBINTY KiMIbKiCTh CIIOMKMBAUiB BiIMOBJIATUCS BiT pa-
(diroBanOro MYKpPY, a60 OOMEIKEHHSA HOr0 CIIOKMBAHHA.

Bupimrenna miei mpobsieMu MOKIIMBE IIIJIAXOM BBe-
JIeHHS HAaTypPaJbHOI CHPOBUHU POCIUHHOTO MIOXOKEH-
HA Ta KOPUCHUX iHTpenieHTiB. 3 METOI0 PO3IINPEHHA
aCOPTUMEHTY KOHIUTEPCLKUX BUPOOiB fiabeTmuHOro
MIpU3HAUeHHS IPOIOHYETHCA MOKPAIleHHA BiKe iCHY-
OUO0i PEIEeNnTypH IIiCOYHOTO MeUYnBa MIJIAX0OM 3aMiHU

iHTrpemieHTiB HA POCINHY CUPDOBUHY.
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Burnan ocaoBHOr0 MaTtepiaiy. Ilicoune TicTo Has3u-
BA€ETHCS TaK TOMY, I110 BUPOOU 3 HHOT'O BUXOAATEH PO3CH-
muactumu. e JocsaraeTbes 3aBAAKY BEJIMKOMY BMiCTY
B HbOMY IIYKPY i JKUPY, AKOCTi GOpOIITHA i 0c00IMBOC-
TSM ITPOBEAeHHA TeXHOJOTIUHOTO mIporecy. AcopTu-
MeHT BUPOOiB Iy:Ke piBHOMAHiTHUI: TOPTH, TiCTEeUKA,
KiBIIUKY, KiJTbIld Ta iH. 3a XapaKTepoM 03100JeHHA
PO3PiBHAIOTH TaKi COPTU MiCOYHMUX TiCTEUOK: i3 KpeMoM,
i3 (hpyKTOBOIO HAUMHKOIO, i3 PPYKTOBOIO HAYMHKOIO
Ta KpeMoM, I'J1a3ypoBaHi MOMaaKOI0, i3 MapMeaagoM
i ppykramu Ta iH.

¥ naHUi yac IpoCaiTKOBYETHCA CTilIKa TeHAEHITiA
BUKOPUCTAaHHA POCIUHHUX CUPOBUHHUX PECYPCiB Y BU-
poOHUIITBI BUp0o6iB KOMOGiHOBAHOTO CKJIAAy, B TOMY
yucai KOHAUTepChbKUX. POO0OTH BiTUMBHAHUX i 3apy-
O0isKHUX BUEHUX B 00JiacTi Teopii pariomaabHOTO Xap-
YyBaHHS CBilUaTh IPO MEePCHEKTUBHICTD BKJIIOUEHHSA
B 1Ky IoKepeJia MOBHOI[IHHOTO 0i/iKa, MiHepaJabHUX
pevoBuH, BiTamiuis [3].

OCHOBHUMU HaIPAMAMH YIOCKOHAJIEHHSI T€XHOJIO-
rii BupobiB 3 TicTa € 30iMbIITeHHI TOKUBHOI ITIHHOCTI,
3MEHIIIeHHA KaJOPiHHOCTI, ITOKpAaIleHHA 30BHIITHBO-
TO BUTJISAAY, 30iIbIIIeHHA TepMiHiB 36epiranus TOIIo.
Jl1a nocATHEeHHA IUX IiJell BUKOPUCTOBYIOTh Xap4OBi
nobaBKM, SKi MOKHA BBOJIUTHU SIK Y PEIEeNTypPy TicTa,
TaK 1 CKJIag HAUMHKU.

Js XBOPUX IYKPOBUM AiabeToM po3pobJieHi cie-
miaJbHI KOHIUTEPChKi BUPOOH, 1110 HEe MiCTATH ITYKOD
i He BUKJIMKAIOTH rinepriikemiro. [{o ix cKagy BXOAATH
IMYKPO3aMiHHUKM, IKi IiIATHL Ha HATypaabHi (HPYK-
TO3a, TJII0K030-(PPYKTO3HUI CUPOII, KCUJIIT, COPOIT Ta
immi) i cuaTeTHYHI, ofeprKaHi XiMiuHUM HMIIAXOM. 3a-
MiHHUKY IIYKPY Oy°Ke PiBHATHCA AK 3a CBOIM CKJIAIOM,
Tak i 3a cmakoBuMu arocrtamu. IIpumipom, caxapun
BOJIOZi€ GiBINT BUPpAKEHUM COJIOAKUM CMaKOM, aje
Opu IIBOMY iHOAI MOJKe HaJaBaTU JETKUU MeTaJeBUMi
IpUCMaK KOHANTEPCHhKUM BUPOOAM.

DpyKTO3a MEHIII COJIOKA, HijK caXapuH, aje 3aJIu-
MIAETHCA OSHUM 3 HAUIIOIITUPEHI MITUX ITYKPO3aMiHHUKIB.
Bona BKpaii mOBiJIbHO BCMOKTYETHCA B KPOB, 3-32 YOT'O
piskuii cTpubOK TJIIOKO3Y TOYHO He Bif0ymeTnhes, aje
IIpu IILOMY BapTO BpaxOBYBaTHU iI BUCOKY KaJIOPiliHiCTE.
Tako:x Jikapi 3’acyBanu, 110 GPyKTO3a ITOTAaHO BILIN-
Bae Ha Jimiguaui o0MiH. BoHa He peKOMEeHAYETHCA TUM,
XTO XBOpi€ Ha AiabeT APYTroro TUMY i BOJOMIIi€ CXUIbHI-
CTIO IO MIBUAKOTO HAOOPYy Baru.

Kcurit, copbit i MmaHiT Bo/IOAif0OTh HU3BLKUM TJIiKe-
MiYHUM iHIEKCOM, ajie i COJIOAKICTE iX JeIro MeHIIe,
HiK PpyrTo3u (npubausuo 40-60% Bix cosoarocti
3BUYANHOTO IIYKPY). OJHAK Ba*KJIMBOIO 0COOJIUBICTIO €
HU3bKa €eHepreTUuYHa IiHHICTb Ta Bi/ICYTHICTH ITPOTH-
TOKa3aHb, M0 J03BOJIAE CIIOKUBAHHA KOHAUTEPChKUX
BUpPOOiB 3 ix BMicToM [4].

OmgHUM 3 BATOMUX iHTPEIi€HTIB ITeunBa mIiCOYHOTO €
JKUPOBA CKJIAJ0Ba, IKA CTAHOBUTH JIEBOBY YACTKY HOT'0
€HEepreTUYHOI IiHHOCTi. 3a3BUyUall Iie TBAPUHHI KUPH,
II10 YaCTO 3aMiHIOIOTHCA O1JIBIII JeIIeBUM MapTrapuHOM
UM NOMYJIAPHUMY POCTUHHUMY (IATBMO-AAPOBUI, 0JIis
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1, Torro). OcrTanHiM YacoMm HaGyBae IMITUPOKOTO BUKO-
PUCTaHHSA KOKOCOBA 0JIifd, IKa MiCTUTH KUPHI KUCJIO0TU
cepeIHBOTO JAHITIOTA — KaIlPUJIOBY, TeKAaHOBY Ta Ja-
ypuHOBY. BoHU Jieriiie 3aCBOIOIOTHCA OpTaHiZaMoM Ta
CTaIOTh IMIBUAKUM JKePeJioM eHeprii, Ha BigmMiny Bifg
IOBIO JAHIIOTOBUX HACUUEHUX KIUCJOT, AKi € y 0iab-
IIOCTi MPOAYKTIiB XapuyBaHHA.

B xorocoBiii 0Jil € BeJIUKUY BMiCT JJaypUHOBOI
i MOHOJTAYPUHOBOI KUCJOT, AKi MalOTh CKPABO BU-
pa'KeHHi aHTHMCENTUYHi, aHTUMiKPOOHi Ta 6aKTepu-
mugHi BractuBocTi. OeiHoBa K1Ca0oTa SKa MiCTUTHCA
B KOKOCOBIi# 0JIii 1OoIIOMOsKe aKTUBi3yBaTH JIiIIiJHUI
o0MiH i migzTpumMyBaTu B mIkipi Boguumit 6ananc. Oiria
3laHa aKTUBi3yBaTHU i IpUCKOPUTH OOMiHHI IIpoIecH,
ePenIKoIKalou PO3BUTKY OKUPIHHA, JOoTOMarae
Yy BilHOBJIEHHI HOPMAaJILHOT'O BMiCTy I'JTIOKO3U B KPOBi
mpu giabeti. Bona migBuIye crifikicTs opramismy i He
TpaHCPOPMYETHCA B JKUPOBIi BiKIaeHHA HA BiAMiHY
Big 6araThox iHmux mace [5].

s migcueHHA KOKOCOBOTO CMaKYy ITeurBa ITPOBe/Ie-
HO YaCTKOBY 3aMiHy OOPOIITHA MITTeHUYHOT0 Ha OOPOIITHO
KokocoBe. OcTaHHE MiCTUTD BEJTUKY KiTbKiCTh KJIITKOBM-
HU, 3aBAAKY YOMY IOTJIMHAE HabaraTo OibIme piguum,
HixK OyIb-sKe iHITe 60pOITHO. XapUoBi BOJIOKHA CITPUA-
IOTHh BiIMiHHOMY TPaBJIEHHIO Ta IIEPUCTATBTHUI[I KHAIIIEY-
HUKAa, BUBOAATH TOKCUHU. ¥ KOKOCOBOMY OOPOIITHi 6araTo
MiHepaJtiB, 0cO0JIMBO MarHif0, 3aj1i3a, HATPilo i ceeHy.

Jl1a BHOCKOHAJIeHHA TeXHOJIOT1] IPUTrOTyBaHHA KO-
HAUTEPCHKUX BUPOOiB 3 micouHOTO TicTa, 6yJI0 00pano
POCIWHHY CUPOBUHY, XapuoBa I[iHHICTh AKOI IIPeJCTaB-
JeHa B Tabuawnii 1.

Anajigyroun XiMiuHNHI CKJIAL KOMIIOHEHTIB, CJIiT
3a3HAYUTH, II[0 KOKOCOBE OOPOIITHO, cOpOiT Ta hiHikM
€ KOHIIEHTPOBAHUM [I:KepejioM BYTJIeBOIiB, 6iIKiB Ta
sKupiB. Takok 00paHi KOMIIOHEHTH MiCTATH 3HAUHY
KifTbKicTh BiTaMiHiB Ta MiHepaJris, 110 BKasye Ha J0-
MiJIbHICTD IX BUKOPUCTAHHA.

JyisT BUBHAUEHHSA PEIeNITyPHOTO CKJIaay BUKOPU-
CTaJIi TPASUIIMHY PelenTypy mednBa IIicouHoro 6e3
HAaUMHKY 3TiTHO HOPMATUBHUX AJOKyMeHTiB [[ICTY
3781-98], aka maBenena B Taba. 2.

¥ xopi ekcriepuMeHTATbLHUX JOCTiIKeHDb OyIu po3-
pobJieHi mocaimKyBaHi 3pa3Ku meunBa 3 Pi3HUM CITiB-
BiIHOIIIEHHAM cupoBuHU (Taba. 3)

IIpoBeneni anaisu 1o BU3HaUeHHIO PDiBUKO-XiMig-
HUX TOKAa3HUKIB AKOCTi J03BOJIMIN BifibpaTu 3pasok
Ne 2, K TaKkwUii, 110 BiATIOBifae HOPMATUBHUM TOKA3HM-
KaM aKocTi. OpraHoyienTuyHi JOCTiAKeHH JOCTiAKY-
BaHUX 3Pa3KiB meunBa MPOBOIUIIN JIJIS BCTAHOBJIEHHA
BiITTOBiAHOCTi OPTAHOJIENTUYHUX ITOKA3HUKIB AKOCTI
BUMOTaM YMHHUX HOPMATUBHUX JOKYMeHTiB. Busua-
YaJii TaKi MOKa3HUKMU AK 30BHIIIHIN BUTJIAL, KOJIp,
CMakK, 3amnax, KOHCUCTEHIIi10. Pe3yabTaTu mpecTaBIeHO
y Burysaai mpogimorpamu (puc. 1).

HocaimxyBauuii 3pasok Ne 2 3HAUHO BiIpisHAETHCS
BiJl KOHTPOJIBHOT'O 34 CBOIMU BUCOKUMU OpPraHOJeIl-
TUYHUMU DOKa3HUKaMu. CrocTepiraeTscsa HacUYeHUH
CMaK Ta 3allax KOKOCY, ACKPaBIMINi KOJIip CKOPDUHKMU.
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Tabauus 1
IlopiBHANBEHUN aHAJI3 XIMIiYHOTO CKJIATy CHPOBUHU
Craamosi Cuposuna
Koxocose 6oponrao Koxkcosa omis Cop06iTt Diniku
Binku 19,8 0,23 0 2,5
FKupu 10,8 99 0 0,5
Byraesogu 54,1 0,03 93 69,2
JlaypuHOBa KucjaoTa - 41,84 - -
KairkoBuHa 31,2 - - -
Bimaminu
B1 0,06 - - 0,05
B2 0,10 - - 0,05
B3 0,63 - - -
B4 23,7 0,3 - 6,3
B5 0,31 - - 0,8
B6 - - - 0,1
K - - - 2,7
E - 0,11 - 0,3
C - - - 0,3
PP - - - 1,9
Minepanvhi pevosunu, mez/100 2
Kanbmiit 109 1 - 65
Marwuii 94,1 - - 68
3aurizo 6,67 0,05 - -
Dochop 215 - - 56
Harpiit 80 - 7 32
IMuuk 2,09 0,02 - -
Mins 0,83 - - 206
Cenen 0 0,5
Tabauuysa 2
TpanuiniiiiHa penenTypa me4yuBa miCOUYHOTO 0€3 HAUYNHKU
MacoBa yacTka BurpaTu cupoBunu Ha BignosiguicTs cupo-
Ne HasBa cupoBuHHI CyXHUX PEYOBMH Mop1io, r BUHHU IO HOPMATHBHIN
% B matypi JOKyMeHTaLil
1 BopourHo niieHnYHEe BUIIIOTO I'aTYHKY 85,50 95 81,2 OCTY 46.004-99
Macso BepiikoBe 75,40 60 35,4 HCTY 4399:2005
3 ITykop 6inuit kpucramiuHUi 99,85 45 44,9 OCTY 4623:2006
Beworo 200 161,5
Tabauusa 3
PenentypHuii CKJIam JOCHIIKYBAHUX 3pa3KiB MeunBa
Maca umerTo,
IIponykTu -
KoHTpoabHuii 3pa3ox No 1 No 2 Ne 3
Macio BepIikoBe 25 - - -
Boporrao 15 - - -
ITykop 4 - - -
Aita 6 7 6 6
KoxocoBe 60poriao - 28 24 20
Koxocora omis - 8 10 10
Copbit - 1 2 4
dDiniku - 6 8 10
Buxiz 50 50 50 50
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30BHIITHIHA
BHIUISIT

KoncucTeHms

—— KoHTtpoab

IleunBo cnemiaabHOTO MpH3HAYCHHA

3amax

Komp

Puc. 1. OpranonentuyHa OIiHKa IIeYNBA IiCOYHOTO

PospaxyHOK eHepreTuuHOI IiHHOCTI MTOKas3aB i1 3HM’-
skeuHs 1o 181,21kKau, mo ma 31% wmeHImre, HixK eHep-
TeTUYHA IiHHICTh KOHTPOJIbHOTO 3pasKa (264,38 kKaur).

BucnHoBKH. 3a paxXyHOK KOMOiHYBaHHA PisHUX poc-
JUHHUX KOMIIOHEHTIB, II10 € J>KepeoM BOJO — i :Ku-
POPO3SUYMHHUX BiTaMiHiB, MiHEpaJIbHUX PEUOBUH, Oa-
JIaCTHUX BYTJIEBOLIB, Ta iHIINX 0i0JOTiYHO AaKTUBHUX

peuoBUH 0YJI0 PO3POOJIEHO PEIENITYPY ITeUrnBa IIiCOUHOTO
cIieliaJbHOTO IPpU3HAYeHHA. BicyTHiCTD IIyKpPyY Ta
OOPOIITHA MIIIeHUYHOTO B 10TO CKJIa/li T03BOJAE BIKU-
BaTH HOTO IPU 3aXBOPIOBAHHI Ha I[YKPOBU miaber.
TTopsz 3 BICOKOO Xap4yoBOIO I[iHHICTIO OYJIO TOCATHEHHSA
3HUIKEHHS eHepreTnuHol iHuocTi Ha 31% mopiBHAHO
3 IeYNBOM IIiCOUHUM.
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ELECTRONIC STRUCTURE AND PROPERTIES OF APATITE-LIKE
CALCIUM-BASED COMPOUNDS, INITIATED BY NANODIMEMSION,
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HAHOPA3MEPHOCTbIO, BUOTEHHbIMU ®AKTOPAMU U
N30MOP®HbLIM 3AMELWLEHUEM KAJIbLIUA 3D-METAJIJIAMU

Summary. Calcium apatites due to their physicochemical properties, high biological activity deservedly attract special atten-
tion not only in view of purely scientific interest, but also in connection with the use of drugs synthesized on their basis. in prac-
tical traumatology. dentistry, i.e. in those areas of medicine that are relevant to the treatment and restoration of bone tissue.
As a rule, the basic elements are samples of nanometric dimensions. Electronic properties, features of chemical bond, structural
parameters demonstrate high sensitivity to size reduction. In this paper, the nature of chemical bond, redistribution of electron
density in energy and real space, isomorphically substituted hydroxyapatites based on calcium are studied with the complex
application of such methods as photoelectron and X-ray spectroscopy, nuclear magnetic resonance, atomic force spectroscopy.

Key words: calcium apatites, isomorphic substitution, chemical bond, electronic spectrum, density of states.
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AHoTauif. Kanbuiesi anatuty 3aBgsiku CBOIM (i3MKO-XiMiuHUM BAACTUBOCTSIM, BUCOKIN 6i002i4Hil GKTUBHOCTI LiiIKOM 3a-
C/y>KeHo Np1BepTaloTb 0Co0MBY yBARY He TiflbKM 3 02/151gY HA YNCTO HAYKOBMIA iHTepeC, ae i B 383Ky i3 3aCTOCYBAHHAM pe-
naparie, CUHTE30BAHMX HA iX OCHOBI. Yy MPAKTUYHIi TpaBMATO/ORIi. CTOMATONORIl, TOOTO Yy TUX 2aNy35X MegULMHW, SKi MAKoTb
BIGHOLLIEHHS §O NiKyBAHHS T BigHOBIEHHSI KICTKOBMX TKAHMH. SIK NpaBuio, 6a30BMM eleMeHTOM € 3pa3Ki HOHOMETPUYHMX PO3-
MipiB. ENeKTpOHHI BAACTMBOCTI, 0COB/IMBOCTI XiMi4HO20 3B'93KY, CTPYKTYpPHI napameTpu geMOHCTPYIOTb BUCOKY YYTAMBICTb LLOGO
pegyKuii po3mipis. B gaHivi poboTi i3 KOMMEKCHUM 3aCTOCYBAHHSIM TAKUX METOQIB, SIK POTOENEKTPOHHA i peHT2eHIBCbKA Criek-
TpOCKOMisl, AgepHMIi Ma2HITHUI Pe30HAHC, aTOMHO-CM/I0BA CeKTPOCKOMisi BUBYAETbCA MPMUPOGaA XiMiYHO20 383Ky, Mepepo3nogin
€/1eKTPOHHOI 2yCTUHW B eHep2eTUYHOMY Ta peasibHOMY MPOCTOpI, 30MOPPHO 3aMilLieHnx 2igpPOKCOanaTuTIB HA OCHOBI Ka/IbLlo.

KniouoBi cnoBa: kanbuieBi anatnty, i30MopPHe 3amilLieHHs], XiMiYHNI 3B'30K, eN1eKTPOHHMIA CreKTp, 2yCTUHA CTAHIB.

AHHOTauMs. KanbumeBble anatutbl 61a20gapsi CBOMM PU3MKO-XMMUYECKNM CBOMCTBAM, BbICOKOI G1OM02MYeCKO AKTUBHOCTM
BOJIHe 3aC/TyeHHO NMPUBeKalT 0coboe BHUMAHME He TOIbKO M3-3a YMCTO Hay4HO20 MHTepecd, HO 1 B CBSI3M C MPUMeHeHeM
MpenaparTos, CMHTE3UPOBAHHbIX HA MX OCHOBe. B PAKTMYeCKOl TPaBMATOI02UM. CTOMATO/1I02MK, TO eCTb B Tex 00/1aCTsX Megu-
LiMHbI, KOTOPbIE MMelOT OTHOLLIeHME K JIeYeHMI0 M BOCCTAHOB/IEHNS KOCTHbIX TKaHeli. Kak npasuio, 6a30BbiM 31eMeHTOM SBASIOTCS
00pasybl HAHOMeTp1YecKux pasMepoB. eKTPOHHbIe CBOMCTBA, 0COOEHHOCTM XMMNYECKOV CBS3W, CTPYKTYpPHble napameTpbi
geMOHCTPUPYIOT BbICOKYIO YyBCTBUTEIbHOCTb K pegyKLmn pasmepoB. B gaHHol paboTe ¢ KOMI/IeKCHbIM MpUMeHeHneM Takux
MeT0goB, KAk OTO/1eKTPOHHAS 1 PeHT2eHOBCKAS CIeKTPOCKONMS, IGePHbIii MA2HUTHbINA Pe30HAHC, ATOMHO-CU1I0BASI CIEKTPO-
CKOMMS U3y4aeTcs IPUPOga XMMMYeCcKoi CBsI3u, nepepacrpegesieHie 31eKTPOHHOI MIOTHOCTU B SHEP2ETUECKOM 1 PeaibHOM

NPOCTPAHCTBE, I/I3OMOPQSHO 3amMeLleHHbIX engpoKcoanaTnTuB Ha OCHOBE KaJibLusl.
KnioueBble c10Ba: KajbLneBble anaTuThbl, M3OMOP¢HO€ 3amelleHne, Xmummnyeckas CBA3b, 3ﬂ€KTpOHHbII;I CIMeKTp, MJI0THOCTb

COCTOSIHUN.

Introduction. The problems of environmental safety
and human health, extending life expectancy and
vital necessity to spread human civilization beyond
the our planet have become the main challenge for
humanity at the beginning of the current millennium.
In this context one of the most fundamental tasks is
to research and develop technologies for creation and
production of materials promising with point of view
their biomedical and environmental applications. Con-
cerning the level of publications and scale of undertak-
en in the area research apatite and apatite compounds
occupy one of the most notable place.

Natural minerals and synthetic compounds with
apatite type structure form a wide variety of chemical
systems, namely M, (XO,),Y, where M = Ca, Sr, Ba,
Pb; X =P, V; Y =O0H, F, Cl. The high tolerance to
living tissue, along with the peculiarities of electron
and crystalline structure of apatite-like compounds,
determine their direct impact on technical, environ-
mental and biological applications. Materials based
on apatite-like compounds are already being used in
a number of computer devices, for creation of quan-
tum generators, in the field of communication means,
power engineering, nanomedicine, nanobionics, etc.

One of the wide used methods to control the physical
and chemical properties of a substance is isomorphic
substitution. Targeted synthesis of compounds with
the demanded and reproducible properties requires
knowledge of the electronic structure formation reg-
ularities, in their dependence on composition, tech-
nological conditions of synthesis, changes in the di-
mensions and elements topology. It is necessary to add
that relationship between the composition features and
chemical and electron structure have to be taken in ac-
count in order to realize the above mentioned purposes.
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It is quite clear that understanding of nanostruc-
tures organization can not be complete and settled
without the extensive use of new physical methods
to study substances of interest and wide applications
of quantum mechanical treatment of their electron-
ic structure and properties. In this work in order
to correct and unambiguous interpret the obtained
experimental results a comprehensive approach has
been applied. It consists in combined use of advanced
methods to investigate electron structure, surface
morphology and physical properties.

As it is well known a reduction of substances to the
nanometer scale leads to appearance of new properties
different from ones that correspond to both atoms and
condensed matter state. To date, the noted change in
these properties is clearly expressed among others for
apatite and apatite-like compounds of nanoscale size.
The most expected progress of such substances appli-
cations is directly related to nano-size apatite samples
investigations. Accordingly to a number of reviews
calcium hydroxoapatite turns out effective material
to produce medicines for fractures treatment or bone
tissues defects. Thus studies of physical and chemical
properties of apatite with biogenic nature become not
only very interested but also vital necessary.

Here are represented main results of investigations
of minerals and synthetic compounds with structur-
al type of Ca, (PO,),(OH), by X-ray photoelectron
spectroscopy, X-ray spectroscopy, nuclear magnetic
resonance high-vacuum microscopy of atomic forces-
methods applying.

1. Electron structure of isomorphically substituted
apatites and morphology of calcium hydroxapatite.

As it follows from numerous references the iso-
morphic substitutions allow to significantly affect the
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physical properties of apatites. The study of crystal
ensembles modificated by this treatment gives infor-
mation about the nature of acting forces, the impuri-
ties distribution and their localization as well as mech-
anisms of influence of determined structural changes
on the solid state systems significant properties. In
this context research of chemical bonds specificity and
electron states peculiarities of apatite-like compounds
due to their decisive impact on physical properties
become not only important but also really urgent.

The results of studies of calcium apatite electronic
structure reconstruction due to the isomorphic replace-
ment of calcium ions by nickel ions, and the results
of the practical applications based on nanodispersed
calcium apatites set properties arouse growing interest
to them in terms of generally accepted medical prac-
tices. The therapy efficiency is not least associated
with peculiarities of physical and chemical process-
es of above mentioned compounds accumulation by
apatite-containing bone tissues of living organisms
including humans.

Our dates show that the Kp2,5 spectra of calcium
contained in stoichiometric hydroxoapatite and the
same spectra relative to hydroxoapatite with various
levels of isomorphic substitution of calcium by 3d met-
als has manifested considerable similarity of spectra
nearly the main maximum and significant discrep-
ancy in the long-wavelengh region. This fact can be
explained by strengthening of PO43’ oxygen matrix
chemical bond with metall atoms and weakening the
Ca(Ni)—O—Ca(Ni) bodns along the hexagonal axis.

In calcium hydroxapatite isomorphic substitution
of calcium ions by ones of 3d-metal, namely magne-
sium, and strontium modifies insignificantly the struc-
ture of the valence band occupied part. This energy
region preserves a pronounced band character with
different widths of individual subbands, that is the
upper part of the valence band and the lower part of
the same band. The dominant contribution to the main
features of the valence band upper part formulation
is associated with the hybridized s-, p-, and partially
d-electron states of the metal and phosphorus ions.
The structure of the subvalent states is determined
by the s-states of oxygen and phosphorus (See Fig. 1).

The form of the main maximum of the K-band of
calcium is mainly determined by the features of F and
G, which are formed by the d- and p-states of calcium
and the short-wave maximum of H, which is mainly
related to the manifestation of the p-states of oxygen
and d-states of calcium (Fig. 1). The splitting of the
K-band main maximum of calcium in HAP takes place
due to presence of two, namely, Ca(1) and Ca(2), its
crystallographic positions. As for as the F and G bands
of complete density of states their general features are
formed by p-states of oxygen. mainly. Beside it the
hybridization of the p-, d-states of calcium and the
p-states of phosphorus and oxygen contribute to form
of the G-band some significant peculiarities.

For isomorphic substitution of calcium ions by
nickel simultaneous increase in binding energy from
both Ols and core levels of calcium has been observed.
This fact points out that as for as complete balance in
chemical bonds covalent component plays dominant
role. In the same time the isomorphic substitution of
calcium ions by atoms of 3d metal, namely, magnesium
or strontium, in the all apatite structures for a wide
dopant concentration range leads to a decrease of elec-
tron density in calcium and oxygen atoms that maybe
can indicate on increase in the covalent component
proportion in the total balance of the chemical bond.

Beside it effects in the evolution of valence bands
and charge states of atoms due to type and level of
stoichiometric HAP matrix doping by the 3d metals,
magnesium and strontium, are determined. Under-
taken correlation in positions and shape of spectral
lines with experimental data and results of numerical
evaluations indicates the predominant of dopant ions
implantation in apatite structure instead of Ca(2). The
oxygen tetrahedra sublatice, as well as in stoichiomet-
ric apatite, plays leading role in providing observed
form and features of the complete electron states den-
sity in isomorphically substituted calcium apatites.

CaQ.ZN iOS(POl)S(OH )2

P®C

| |
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Fig. 1. The X-ray spectra of isomorphically substituted
hydroxoapatite (HAP) combined on a single energy scale

and complete densities of states
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Fig. 2. Morphology of nanodispersedhydroxapatite
morphology

One of the important factors affecting the inher-
ent properties of a substance is its structural state. In
this work, we obtained nanodispersed calcium apatite
with a specific surface area about 500m?/g by applying
the method of sol-gel. The morphology of synthesized
samples of calcium nanodispersed apatite was investi-
gated by the method of high vacuum probe microscopy
of atomic forces with atomic resolution (Fig. 2). It is
found that the average particle size is ~ 40 nm and one
can also observe well pronounced characteristic shape
and tendency to needle texture of apatite particles
formation.

2. Sorption capacity of hydroxoapatite based on *Sr

We have found the high sorption capacity of *°Sr
and water molecules in relation to the nanodispersed
calcium apatite. We suppose that small particle sizes
as well as non-stoichometric structure are responsible
for this effect. In addition has been also discovered
that the Sr?* cations plays role of inhibitors in calcium
apatite dissolution. Thus we assume the suggestion
that isomorphic substitution of Ca?* ions by ions Sr2*
of strontium takes place on the surface of the HAP The
process occurs accordingly to the scheme:

Ca (PO,),(OH), + n-Sr**—Ca,, Sr (P0,),(OH),+ n-Ca*

Formed by the above given scheme Sr?* -substituted
apatite determines the rate of dissolution of calcium

apatite. As the object of study the nanodispersed cal-
cium apatite has been chosen and we examined five
samples. Four of them numbered from 1 to 4 having
weight 0,1 mg each (particle size was about 40 nm)
were poured over with 10 ml of an aqueous solution
with various concentrations of ?SrNO,. The phase ratio
was 1: 100. The sample Ne 5 was prepared according
to the following scheme: the initial gel weighing 1 g
was poured over with 25 ml of calibrated solution with
the same concentration of **Sr that was used for the
sample Ne 4. Then the colloidal solution of HAP was
periodically stirred during 24 houres after which it
was filtered by applying the Buchner funnel. After
that, the degree of sorption and desorption of *°Sr by
apatite samples Ne 1-4 were measured. As for the solid
phase of the sample Ne 5 this was subjected to heating
at a temperature 650 °C.

Increasing the concentration of radioisotope in wa-
ter does not lead to a noticeable increase in distribution
coefficient, although the desorption index with in-
creasing of concentration shows almost linear increase
(Table 1). Hence, a significant amount of absorbed
radioisotope is easily desorbed from nanodispersed
apatite. However under the same initial concentra-
tions of *°Sr in solution, the sorption characteristics of
sample Ne 5 are reduced by almost 35% in comparison
with nanodispersed samples Ne 1-4, and the desorption
rate is reduced by about 30 times. Thus, the *°Sr radio-
isotope adsorbed by nanodispersed apatite is strongly
retained by its structure during the thermal conversion
of HAP to crystallized state.

The high values of desorption for nanodispersed
sediments (Table 1) indicate that Sr?" ions form weak
bonds with the apatite structure. Perhaps they become
adsorbed by surface instead of OH groups protons and
/ or create Sr** - nH,0 aquacomplexes. Thermal treat-
ment of the initial 90Sr-enriched precipitate conducts
to the sharp decrease in magnitude of desorption un-
der sufficiently high value of the coefficient Kd. This
fact indicates that isomorphic implantation of weakly
bounded with the surface nanosized particles of Sr2*
ions into the apatite structure takes place during the
formation of large-sized apatite crystals under special
regime of heating.

3. Investigation of apatites by NMR and RFES

In the study of samples of natural origin apatites
by NMR with 3'P nuclei, a decrease in electron density

Table 1
Sorption characteristics of the studied samples in relation to *°Sr.
Ne of sample Carried in, Be/ml K, ml/g desorbed, Bc/ml
1 5.4 285 3.8
2 9.3 389 6.9
3 30.0 206 20.8
4 61.0 279 42.0
5 61.0 183 1.48
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Fig. 3. 3p MAS NMR spectrum of samples: — synthetic
apatite, mineral apatite, native bone

on phosphorus atoms was observed. A slight shift was
observed for the apatite of native bone and to a much
greater extent for the mineral apatite (Fig. 3). Such
behavior of the nature of the chemical bond in natural
apatites may be explained by the imperfection of the
structure of natural origin apatite, which causes the
deformation of PO, -tetrahedra. Such deformations can
be confirmed by a significant extension of the line 3'P
of the MAS NMR spectrum, as well as by an increase
in the half-width of the core energy Is-level of oxygen
of natural origin apatite.

This indicates that the charge state of phosphorus
is different for samples of natural and synthesized ap-
atite. According to the table (Table 2), binding energy
of the core 2p-level of phosphorus contained in natural
apatite indicates a decrease in electron density on the
phosphorus atom. At the same time as the charge on
phosphorus atom decreases, one can observed some in-
crease of the electron density on oxygen atoms, which
is confirmed by the increase of the binding energy for
1s electrons of oxygen.

The decrease in electron density on phosphorus at-
oms is confirmed by applying the method with a much
higher resolution, namely the nuclear magnetic res-
onance on *'P nuclei. The date of the NMR approach,
represented by Fig.3 and 1, show that, both for native
bone and to a greater extent for mineral apatite, the
increase in chemical shift takes place indicating by this
fact some reduction of external magnetic field screen-

ing by phosphorus atom electron shells. This effect
points out a decrease in electron density on phosphorus
atoms.Such redistribution of electron density between
phosphorus and oxygen may indicate that ionicity de-
gree of chemical bond phosphorus with oxygen in the
apatite of natural origin is slightly higher than in the
synthesized sample and turns out significantly higher
for native bone pointing out a significant increase in
ion component in the crystal as a whole (1). Indicated
change in peculiarities of the chemical bond can be
explained by imperfection of the structure of natural
origin apatite, which is accompanied by deformation
of PO, — tetrahedrons.

The valence electron density of calcium is formed
mainly by Ca3d-states, whose electron density suffers
significant decrease with growth of distance from the
nucleus (Fig. 4).

For the phosphorus atoms the electron density of
the valence band unoccupied part, mainly formed by
P3p-states, accordingly to our results manifests an
anomalous spatial distribution. Directly near the nu-
cleus the electron density of unoccupied part of the
valence band in the vicinity of phosphorus atom is so
small that it can be neglected. The electron density
achieves maximums at some distance from nucleus of
the atom along the lines connecting the phosphorus
atoms with the centers of the oxygen faces, which are
along the lines finding at the maximum distance from
the P-O chemical bonds.

The results of AE (NOMO-LUMO) for calcium
phosphate apatites (Fig.5), determined by using the
full-potential LDPH + LO method, can be considered
satisfactory, because the difference between experi-
mental and theoretical data does not exceed 0.3 eV,
although for cadmium fluoroapatite, a notable devi-
ation of the GGA gap from experimental date was ob-
served. Transiting from Cal10(P04)6F2 to Ca10(P04)6
(OH)2, the energy gap decreases in 0.5 eV, that can
be explained by appearance of electronic H 1s and O
(OH) 2p- states in the vacant part of valence band.
At the same time the passage from Cal0(P04)6F2 to
Cal0(P04)6Br2 is accompanied by a considerable de-
crease, in almost 1.5 eV, of the gap width caused due
to appearance of Br valence band 4p-states nearly the
“pre-Fermi” region. The decrease in the width of the
gap by about 1 eV during the transition from calcium
phosphate to calcium vanadate apatites is caused by
the appearance in the unoccupied part of the valence
band V 3d-states.

Bond energy of the core electrons in a synthetic, natural Ca-HAP crystal and a native bone minef:lble ?
substance Ca2P1/2 Ca2P3/2 P2p O1s
Ca,,(PO,), (synthetic) 351,2 347,5 133,3 532,4
Ca,,(PO,),(natural) 351,2 347,4 133,4 532,5
Native bond mineral 351,2 347,4 133,4 532,4
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Fig. 4. Complete density of states (CDS) of calcium and cadmium fluoroapatites

The value of the calcium apatites energy gap (Ta-
ble 3) is correctly described within the GGA approx-
imation, whereas for cadmium apatites the same ap-
proximation significantly reduces the width of the
energy gap. For cadmium apatites, the width of the
energy gap completely correlates with the electroneg-
ativity of the anion located on the axis of the sixth
order. It can be seen that as soon as electronegativity
of the anion X decreases, the reduction of the energy
gap takes place. In the series of “vanadate apatites”
— “arsenate apatites” — “phosphate apatites” the ef-
fective charges of valence electrons of oxygen ions
increase. The calculation of the electron density at the
nucleus of oxygen atoms averaged over all non-equiv-
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alent positions for the compounds Ca,, (V0,),(OH),,
Ca, (As0,),(OH),, Ca, (PO,), Ca (PO,),(OH), gives the
values 91.34, 91.25 and 89.96 A respectively, which
is in accordance with the experimental binding ener-
gies of the O Is levels. Thus in a sequence of calcium
apatites “vanadate” — “arsenate” — “phosphate”, the
spatial localization of the valence electron density of
oxygen ions decreases in close vicinity of nuclei. The
theoretically calculated X-ray emission bands of the
compounds studied here turn out in good agreement
in with the experimental data (Fig. 6).

Applying a treatment based on the energy approach,
one can show that Ca, (P0,),(OH), and Ca, (P0,) F, be-
long to spatial group P6,/m instead of group P6,. At
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Fig. 5. Spatial distribution of electron density in the “pre-Fermi region” in the energy range
E (NOMO-LUMO-12¢B) for Ca,(PO,),F,

Table 3
Energy gaps of apatites
AE (HOMO- Energv gap. eV
substance LUMO), eV (ex g;a};-ig;llgilt)
(calculated) P
CalO(PO4)6F2 5.6 59
Ca,,(P0,),CL, 5.4 5.6
Ca,,(P0,),(OH), 5.3 5.4
Cdlo(P04)aF2 2.6 5.4
Cd, (PO,),(OH), 2.5
Cd,(P0,),CL, 2.3

addition a significant change in the nature of the Ca —
O interaction because of the transition from phosphate
apatites to vanadate analogues has been detected. Com-
paring vadanate apatites with their phosphate ana-
logues shows an increase in the spatial localization of
the electron density of calcium and oxygen at the direct
vicinity of nuclei. As it has been determined for calci-
um apatites in the series of Ca, (P0,),X,, where X = F,
SI, Br OH, at the contrary to cadmium analogues the
interactions XS-Os (P0,) and Xp-02p(P0,), where X is

a halogen or oxygen atom of a hydroxyl group atom
play really notable role.

The charge transfer from calcium atoms to oxygen
atoms is much greater in calcium apatites than from
cadmium atoms to oxygen atoms in cadmium apatites.
The average charge of calcium ions in compounds
Cal0(P04)6X2, where Z =P, Vor As, and X =F, SI,
Br, OH is equal to +1.61 of the electron charge while
of the cadmium ions charge in apatite Cd10(Z04)6X2
where Z =P, V, As, and X =F, SI, Br, OH is about
+1.370f the same electron charge. The charge of metal
ions changes little when the type of anion located on
the sixth-order axis changes, although the redistribu-
tion of the electron charge between the first and second
non-equivalent positions takes place. At the same time
decrease in the electronegativity of the anion situated
on the sixth-order axis is accompanied by an increase
in the charge of the Me(1) ion and a decrease in the
charge of the Me(2) ion.

The transition from the apatites Cal10(Z04)6(0OH)2
where Z = P, V or As to their cadmium analogues is
accompanied by a small increase in the ionic charge
of hydrogen and a significant decrease in the volume
occupied by the H atom. The last fact can be treated
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as the result of some decrease in the elementary cell
dipole moment along the c-axis, while the first of the
facts demonstrates a considerable change in the na-
ture of the O-H interaction due to the above appointed
substitutions. Also the substantial spatial localization
of Cd 4-d states at the direct vicinity of the nuclei is
observed, while energetically these states are localized
nearly at the “preFermi region”.

Taking in account an insignificant change of the
PO4 tetrahedrals volume we can conclude that the
PO4 — tetrahedron shows high resistance against
transition from one type of apatite to another. At the
same time the tetrahedral form distortion of ion de-
creases along the series Me10(P04)6C12—Me10(P0O4
)6F2—Me(P0O4)6(0H)2, where Me=Cd, Ca, moreover
among calcium and cadmium apatites, the smallest
distortion was observed for hydroxoapatites. Thus,
the interaction of the phosphorus ion with the oxygen
ion of the hydroxyl group for cadmium and calcium
hydroxapatites is less pronounced compared to the
interaction of the phosphorus ion with the fluorine
one in calcium and cadmium fluorapatite.

For vanadate calcium apatites, a tendency inverse
to the one observed for the calcium phosphate apatites
has been found, namely, the electron density on the
VO4 groups increases with decreasing electronegativ-
ity of the anion located on the sixth-order axis.

Heavy metal apatites conserve the same tendency
for valence band formation as calcium apatite. The
sublattice of tetrahedrons as well as for calcium ap-
atites is dominante for forming of the main features
of the valence band. The main features in the upper
part of the valence band describe the interaction of
the metal cation with the oxygen of the PO4- groups,

Ca, (PO,),(OH),

Ca,(PO,)Cl,

Ca, (PO,)F,

Sr,(PO,)(OH),

Sr (PO ))F,

Ba,,(PO,),(OH),

Pb,(PO,),(OH),

. | T L
-25 -20 -15 -10 -5 o
E, eB

Fig. 7. The total densities of the compounds under study
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the interaction of phosphorus with the oxygen inside
the PO, tetrahedra and the state of the OH-groups.

Isomorphic Ca — Ba substitution leads to an in-
crease in the ionic component of the barium chemical
bond with oxygen ions and to a narrowing of the bar-
ium apatite valence band (Fig. 7). The interaction of
barium cations with oxygen anions differs significant-
ly for barium in two non-equivalent crystallographic
positions. For barium, which is in the second crystallo-
graphic position, the degree of ionicity of the chemical
bond is significantly higher than it takes place for
the barium ions in the first position. As result we can
observed a change in the nature of the interaction be-
tween metal cation and OH-groups in comparing it wit
interaction peculiar to calcium and strontium apatites.

The substitution of Ca — Pb leads to an increase in
covalent component of the chemical bond of lead atoms
in the first crystallographic position with oxygen of
PO, tetrahedra. In the total balance of charge compen-
sation, an increase in the chemical bond ionicity for
lead atoms in comparison with calcium apatite was
found. However, an increase in the covalent component
for lead atoms in the first position leads to a decrease
in the degree of chemical bond ionicity in comparison
it with the barium apatite chemical bond.

The difference found in the degree of chemical bond
covalence for lead atoms that occupy two different
crystallographic positions, points out that substitu-
tion of calcium by lead is more preferable for calcium
situated in the first crystallographic position, which
affects the ability to ion exchange between calcium
and lead in different positions.

The joint study of the X-ray spectra and the calcu-
lated data of calcium and strontium hydroxoapatites
demonstrate notable differences in the formation of
their energy shells, in particular, revealed a significant
increase in the partial contribution of Hs-states to the
total state density of Sr-HAP, as well as the shift in 7
eV of the main Hs-density maxima correspondent to
Sr-HAP in relation to its counterpart belonging to Ca-
HAP. For calcium hydroxoapatite, the band splitting
in the region of 15 eV is observed. This effect can be
explained as the result of a complex mechanism of
hybridization of hydrogen s-density between Ca, p
and Ca , d-density through the states O, p.

For electron states density curves of fluorapatite
atoms in comparison with hydroxoapatite atoms can be
observed more wide energy splitting. The reason for this
effect reduces to the higher symmetry of fluorapatite
tetrahedra compared to hydroxoapatite. As far as stron-
tium hydroxoapatite it manifests a significant widening
of infrared band in comparison with fluorapatite, which
characterizes the symmetry of the tetrahedra vibration.
Also, the strontium fluorapatite F,p-states contribute
more than O, p —states to the total density of states.
Changes of this nature lead to an increase in the bond
of metal and fluorine atoms and by this means to the
strengthening of the crystalline lattice along the c-axis.
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Table 4
Electron binding energies(eV) of the core levels of
compounds in study Measurement error is equal to

0.1eV
Substance Ols P2p
Ca (PO,),(OH), 531.2 133.9
Ba,(PO,),(OH), 530.0 132.2
Pb, (PO,),(OH), 530.7 132.9

One of the major differences between the electronic
structure of barium apatite Ba, (PO,),(OH), and cal-
cium apatite resulting from comparison of the cal-
culated state densities for these compounds and the
experimental data (Table 4), is the increase of the ionic
component of the barium cation chemical bond with
oxygen ions belonging to both the PO, tetrahedrons
and the OH-groups, which indicates an increase in
Coulomb interactions in the Ba-HAP crystal and leads
to a narrowing of the valence band of barium apatite.

The increase in the ionic component of the chemical
bond is also confirmed by the NMR data, according to
which the substitution Ba — Ca causes the NMR 3'P
spectrum towards the low frequencies wing by about
2.2 ppm and indicates an increase in the magnetic
shielding of phosphorus nuclei, which in this case
means an increase in the electron density on phospho-
rus atoms. It is shown by theoretical calculations that
the ionic component of the barium chemical bond in
the second crystallographic position with the oxygen
of OH- groups is much more pronounced.

The reduction of the electron binding energy in
oxygen and phosphorus atoms is also observed for the
sample of hydroxopyromorphite (Pb, (PO,),(0OH),),
but one notable feature of its electron structure is the
possible contribution of electron pair 6s?, which shows
a low binding energy. Thus, for the Pb2" state, two
6s-electrons can be described as an uncoupled pair,
however, depending on the surrounding the unoccu-
pied 6p-orbit suffers hybridization with the 6s-orbit
that conducts to formation of a “stereochemically
active” no separated pair. Such an electron pair in-
tensely interacts with the O2valent electrons of the
surrounding oxygen and leads to the participation in
the chemical bond of lead — oxygen of a previously
inactive electron pair. The partial density of lead states
obtained by quantum mechanical calculations shows
6s-p-hybridization for lead atoms in the first crystallo-
graphic position, whereas for lead atoms in the second
crystallographic position, similarly hybridization is

significantly less expressed. Because of this fact for
the Pb(z) atoms, covalent component of the chemical
bond with the oxygen atoms is slightly less than for the
lead atoms in the first crystallographic position.Thus,
the reduction of the ionic component of the chemical
bond in the complete balance of charge compensation
in lead apatites relatively to barium apatites occurs
mainly due to lead atoms, which are in the first crys-
tallographic position with a more pronounced covalent
chemical bond component.

In the metal sublattice of calcium, barium and lead
apatites, indirect interaction between the metal atoms
takes place. As it turns out for calcium and barium
apatites, interaction between the metal atoms in the
second position by means of oxygen belonged to the
hydroxyl group achieves quite tangible values. In lead
apatite, a pointed out interaction occurs due to the
oxygen belonging to the PO,-tetrahedron and lead sit-
uated in the first crystallographic position.

Summary and conclusions

1. The displacement of the spectral band main max-
imum which corresponds to the d- and p-states of cal-
cium towards the short-wavelength region has been
established. The found effect can be explained as the
result of nickel d-states impact due to its lower level
of energy localization.

2. Amorphic replacement of calcium atoms by at-
oms of 3d-metals leads to a decrease in the electron
density at the calcium and oxygen atoms. Because of
this electron density modification the share of cova-
lent component in the total balance of chemical bond
increases.

3. The valence band of calcium phosphate apatites
is formed mainly by Ca-3d states.

4. On base of this paper the crystal types of apatite
particles texturing can be determined.

5. The anomalous electron density of the part of the
valence band formed by P 3p-states has been found.

6. Spatial localization of core electronic 3p-states of
calcium is insignificant. As a rule 3p-electrons of cal-
cium are distributed near the correspondent nucleus.

7. High stability of PO4-tetrahedron at transition
from one type of apatite to another is established.

8. Isomorphic substitution Ca — Ba leads to an in-
crease in the ionic component of the chemical bond of
barium with oxygen ions.

9. Substitution Ca — Pb leads to an increase in the
share of covalent chemical bond of lead atoms with
oxygen PO4-tetrahedron.
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MHAVYH IHhI1OUOL P

CN0BOTBOPYI MOJE/I HIMELLbKUX
IMEHHUKIB TA X BIANOBIAHUKU
B YKPATHCbKIIA MOBI

C/1I0BOOBPA30OBATEJIbHbIE MOAE/IN HEMELLKUX
CYWECTBUTEJ/IbHBIX U UX AHAJIOIU
B YKPAMHCKOM A3bIKE

WORD-FORMING MODELS OF GERMAN NOUNS
AND THEIR CORRESPONDENTS IN
THE UKRAINIAN LANGUAGE

AHoTauif. BUaBeHo, 10 CI0BOTBOPEHHS B LiIOMY, 03HAYAE, L0 HOBE CI0BO yTBOPEHO HA OCHOBI ICHYIOYMX B MOBI paHilue
C/1iB TG OCHOB. [1ig CocoboM CI0BOTBOPEeHHS! Cig PO3YMITH THI CI0BOTBOPEHHS b0 METOg, 3a gOMOMOR20I0 K020 YTBOPEHe
Te 4 iHLWe c10Bo. [1ig 3ac0bOM CI0BOTBOPEHHS C/lig PO3yMiTu Ti KOHKPETHI MOpgemu, L0 BUKOPUCTOBYIOTbCS, G/l yTBOPEHHS
HOBWX C/1iB, MOGIOHO go TO20, Ik 2paMaTU4Hi aikcy Ta rekcii BUKOPUCTOBYIOTbCS G/1sl YTBOPEHHS 2paMATUYHMX GOpM ciB. [Tig
C/I0BOTBOPYMMM MPaBuaamu abo 3aKOHamu C1ig po3yMiTi Ti GieBi HOPMM MOBM, LLO pe2Y/IOI0Tb BUKOPUCTAHHS crocobis abo
3aco0iB yTBOPeHHS! HOBUX IEKCMYHUX OGUHMLIb.

BignosigHo go cnoBoTBopYOi hopmu iMeHHMKM MOXYTb OyTH MOgineHi Ha KopeHesi.

Knrouosi cnosa: mogesb, iMeHHWKN KOPeHS, CKAAgHI iIMeHHUKM, MOXIGHI IMEeHHUKMN.

AHHOTAUMA. BbiSIB/1€HO, 4TO CHOBOO6PGBOBGHI/IH B LjeJioM, 03Ha4aet, 4TO HOBOE CJ1OBO O6PG3OBGHO Ha OCHOBe CyLLeCTBoBAaB-

LInX B f13blKe paHbLLe CJ10B 1 OCHOB. ”Og crnocobom C/'IOBOO6pCI3OBGHI/IH ciegyert NoOHUMATtb TUM C/'IOBOOﬁpCBOBGHI/Iﬂ nin Metog,
C NMOMOLLbIO KOTOPOCO O6PGBOBGHO TO WM nMHOe CJ10BO. ”Og cpegcTBom CHOBOO6PG3OBGHMH ciegyert NoHNUMATb Te KOHKPeTHbIe
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MopgeMbl, 4T0 NCMO/b3YIOTCS §/1s 00pA30BAHMS HOBbIX C/10B, MOJOOHO TOMY, KaK 2pammaTtiyeckne apdukcbl u daekcum gas
00pa3oBaHmsi 2paMmMaTyeckux Gopm 1os. [log c108006pa30BaTeNLHBIMU MPABUAAMM UM 3AKOHAMM C/legyeT MOHMMATb Te geli-
CTBEHHbIe HOpMbI 13bIKd, KOTOPble pe2ynpyIoT NCOIb30BAHMe CocObOB UM cpegcTB 00PA30BAHMS HOBbIX IEKCUYECKUX egUHML.
CoanacHo cnoBoobpasoBatebHoi Gopme CylecTBUTeNbHbIe MO2YT ObiTb pasgesieHbl Ha KOPHeBble.
KnioueBble cnoBa: Mogesib, KOPEHHble CYLLeCTBUTe/IbHbIE, CI0XKHble CYLLeCTBUTE/IbHbIE, MPOU3BOGHbIE CyLLECTBUTE/IbHbIE.

Summary. It was found that word formation in general means that a new word is formed on the basis of previously existing
words and bases in the language. The method of word formation should be understood as the type of word formation or the
method by which a word is formed. The means of word formation should be understood as those specific morphemes that are
used to form new words, just as grammatical affixes and inflections are used to form grammatical forms of words. Word-forming
rules or laws should be understood as those effective norms of language that regulate the use of methods or means of forming

new lexical units.

According to the word-formative form, nouns can be divided into root.
Key words: model, root nouns, complex nouns, derived nouns.

Oﬁ’elcTOM IaHOI po6OTH € IMEHHMKHM HiMeIbKOI MOBH.

IIpegmer mocaimskeHHA — pisHOMAHITHI cJ0-
BOTBOPUYi MOZIeJIi Ta CII0COOU CJIOBOTBOPEHHSA HiMEIIbKUX
iMeHHUKIB Ta TpobyieMu IX TepeKJaaay YKpPaiHChKOI0
MOBOIO.

OcHOBHa MeTa — BUABJIEHHSA 0COOJIMBOCTEH PiBHUX
c1oco6iB CJIOBOTBOPEHHSA, 3aBAAKU AKUM MOKYTb OyTH
YTBOPEHI iIMEHHUKH, 1110 XapaKTePU3YIOTh IIEBHI TOHAT-
Ts1, BJKMBAHI B HiMeIlbKiii MOBi. 3aificHeHH Iiel MeTHu
noTpebye BUPIIIIeHHA HACTYITHUX 3aBaHb:

1. BusHauuTu, 1110 ABJIsg€ COO0I0 CIOBOTBOPEHHSA
B Iijiomy.

2. OxapakTepu3yBaTH OCHOBHI BUAY Ta IIiAPO3Aian
CJIOBOTBOPEHHSA iMeHHUKIB.

3. IlocaignTy CJIOBOTBOPEHHA Ha MPUKJIAIl KOH-
KPeTHUX iMEHHUKIB y IEBHOMY TEKCTi Ta BCTAHOBUTH
IIPUHITUIIN YTBOPEHHA 3B’§{3I€iB 3 IHIMUMU YaCTUHAMU
MOBH.

TosoBHI MeTOaUM TOCTIAKEHHA — CJIOBOTBOPUE MO-
IeJI0BAaHHA Ta CTPYKTYPHO — CJOBOTBOPUYMI aHAJII3
iMeHHUKIB HiMeIIbKOI MOBU Ta IX epeKJia] YKpain-
CBKOIO MOBOIO.

OckinbKu mporpec HabyBae y el uac BaroMux 000-
poriB, o6MiH iH(opMaITiero HabyBa€e BeIUKOT0 3HAUEH-
HA. TpyaHOIIi, 1110 BUHUKAIOTH IIPU ITIePEKTIAMI] TEK-
CTiB, IMOB’A3aHi MepeBaKHO 3 TUM, II[O0 HA IIEPIITIOMY
eTarli TeKCT OTPpUMYE ITepeKJiamay, TOOTO HecIelliamricT
B raJyrysi 3Haub. BiH mOBUHEH aJieKBaTHO IIepefaTu iH-
¢opmarriro, 110 MiCTUTHCA B TEKCTi iIHOBEMHOIO MOBOIO,
PenuIieHTy-CIenianaicTy yKpalHChbKOK MOBOO. IMeH-
HUK, AK BiJJoMO, Ma€ MIUPOKi CTOBOTBOPYi MOYKJIUBO-
CTi Ta CKJIAAHY CEMaHTUUYHY CTPYKTYpPY. Ilormubaeni
3HAHHA B raJIy3i CJIOBOTBOPEHHA iMEHHUKIB MOXKYTH
CYTTEBO JOTIOMOT'TH IIPU ITEPEKJIaAl 3 HIMEIbKOI MOBH
YKpaiHChbKOI0 MOBOIO OyAb-sIKOr0 3MicTy. CaMe B IbOMY
OJIATAaE aKTYaJbHICTHh JaHOI POOOTH.

HoBusHa mojadArae B TOMY, IO TYT IIOETHAHI CJI0-
BOTBOpYE MOJIETIOBAHHSA Ta CTPYKTYPHO — CJIOBOTBOpUA
XapaKTepUCTUKA iMeHHUKIB IIpU ITepeKJjaali IeBHUX
TEeKCTiB 3 HiIMEIIbKOI MOBU YKPalHCHKOIO.

CJI0BOTBOPEHHA ABJISIE COOOIO MIJIAX POSBUTKY CJIOB-
HUKAa, Y AKOMY TOJIOBHY POJIb I'pa€ 3MiHa Mop@ooriu-
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HOT'O CKJIAZy BJKe iCHYIOUMX B MOBIi CJIiB Ta JIEKCUUYHUX
ocuoB. Taki sminu BigOyBaOTHCA HEBUIAJKOBO: BOHUI
BHU3HAYAIOTHCA HASIBHICTIO ¥ MOBi 0COOJIMBUX CJIO-
BOTBOPUYUX MOJEJEH, TOOTO MOP(OJIOTO-CEMAaHTUUHNX
TUIIIB CJIiB, II0 aHAJOTi]l 3 AKMMU yTBOPIOIOTHCSA HOBI
cioBa. ['oBopsaum mIpo Te, 110 KOKHE OJe HiMeI[bKO-
T'O CJIOBOTBOPEHHA BKJIIOUAE B cebe OQHOPiAHMI map
CJIOBOTBipHUX MojeJieii, Tpeba BpaXxoByBaTH, ITII0 caMe
moJie He € Habip 3acobiB Ta mozeseii. ITig 3acobamu ma-
€ThCs Ha YBa3i CYKYIHICTL OYAiBeJbHUX €JIEeMEHTIiB
MOBU: KOpeHi, apikcu, cybadikcu Toio. Momens — 1ie
BimoMuii KapKac, IIeBHa CTifiKa CTPYKTypa, 3a K00
pisamMu 3acobamMu 6yIyIOThCS CcJ0Ba Tiel um iHIIO1
moBu. Ile, 06pasHo roBopsAYM, CKeJIeT CJI0BA, IIT0 He
IaeTheA 6e3mocepeiHbo, a HeMOB OU CTOITEH 3a CJIOBOM.
CroBoTBOpUa MoZe b — Iie cTabisbHa CTPYKTYypAa, Ha-
nijleHa y3araJbHEHUM JEeKCUKO — KaTeropiaJlbHUM
3HAUYEHHAM, a TAKOK 3[JaTHA HATIOBHIOBATHUCA Pi3HOMA-
HiTHUM JIEKCUYHUM MaTepiasoM. 3 OMHOTO OOKY, KOKHE
B3ATE OKPEMO CJIOBO MOXKE BiTHOCUTBHCA A0 BiAIOBiIHOL
Mogesti. 3 iHIoro 60Ky, CIOBOTBOPYE MOIETIOBAHHA
B I[iJIOMY XapaKTepus3ye BCIO CUCTEMY JeKCUKMU, OJUH
i3 Tumis ii kaacudikarii [6].

CJIOBOTBOpPEHHS IPEICTaBIIAE COO0I0 HAMO1MBIIT BasK-
JUBUH OIJAX PO3BUTKY CJIOBHUKA HiMeIbKOI MOBH,
OpU IIbOMY IILJISAX IO CYTTEBO BiIPiBHAETHCA Bij 3MiHHI
3HAUYEHHA CJIiB, 3aII03UUYEHHA Ta 3BYKOHACJIiTyBaH-
Hs, TOOTO BiJ iHIITUX MIJIAXiB POZBUTKY Ta 30araueHHA
cJI0BHUKOBOTO cKaany. IIlo o3uHauae, 1110 HoBe CJI0BO
BUHUKJIO MIJIAXOM cJIOBOoTBOpeHHs? Ile o3Hauae, 1110
HOBE CJIOBO YTBOPEHO HA OCHOBI iCHYIOUMX B MOBI CJIiB
Ta OCHOB, IIIJIAXOM 3MiHU MOP(OJIOTiUHOL CTPYKTYPHUX
CJIiB Ta OCHOB, nmaAxoM 3Mminu. Ile odHauae, 110 a60
3miHuBCA Kopiub ciosa (Flug — fliegen) a6o 1o Ko-
peHd IpuegHAaBCA TOM UM iHIN cIoBOTBOPUN adike
(zufliegen, Flieger yrBopusocs Bix kopens flieg-) a6o
IBa cyioBa 00’ emHaMNCh B onHy ocHOBY (Flughafen, yTBo-
puioca Bix Flug + Hafen 3a momomoro:o o0’ € JHAHHST)
YTBOPEHO 3a TOMMOMOT0I0 00» etHauHHA. HaperTi, cioBo,
He 3MiHIOI0YM CBOEI CJIOBOTBOPUYOI (h)OPMU, MOIKE IIe-
peliTu B iHININI rpaMaTUYHUH KJac CJIiB Ta OTpUMAaTU
HOBe rpamMaTuuHe ohopMJIeHHA, TOOTO, B KiHIIeBOMY
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paxyHKY [6]. B icTopii ctoBOTBOPY BiOMO HeMao po-
0iT, B AKMX aBTOPU 3BEPTAIUCA O BMiCTOBOTO aCIEKTY
KoMno3uT. {14 7arux pobiT o CII0BOTBOPY XapaKTepHe
BUBHAUECHHSA CEMAaHTUKU CKJIAIHUX iIMEHHUKIB IIJId-
XOM BUABJIEHHA y3araJIbHEHUX THUIIIB BITHOCHH MiK
CKJIaJOBUMU YacTUHaMU (KOHCTUTyeHTamu). Hampu-
kaazn, O. Bexarens ta I'. I[layap TUITYTh, 110 TEPITUHA
KOHCTUTYEHT MOJKe BUPaXXaT! BiTHOIIIEHHA MicIid,
e 3BHAXOAUTHLCA IIPEIMET, 0 BU3HAUAETHCA APYTIUM
KoucturyeutToM, (Dachlucke, Bergbahn), uacose Biz-
nomenHs, (Nachtlied, Sommeranzug)) BigHomeHEA
imcrpymenty mo nii, (Hammerschlag, Faustkampf)
Mmarepiany mo nmpenmery, (Bleistift, Filzhut) Ta immri
moxni0ui BigHomenusa. Imennuk (das Substantiv) —
IIe rOJIOBHA YaCTHUHA MOBH, II[0 O3HAYAE IIPEeAMET. 3a
CII0CO00M TBOPEHHSA iIMEHHUKH MOKYTDb OYTHU MOXi-
HUMHU, KOPpeHeBUMH Ta cKkiaagHuMu. KopeHesi imen-
HHUKM — Ie IMeHHUKH, 1[0 CKJIATaI0ThCs i3 OLHOIr0
KopeHdA. 3a3BUUail 1le OJHOCKJIAMOBI iIMEHHUKY TUITY:
die Kraft (cuua), das Glas (ck0), der Tag (neus), der
Strahl (mpomins). OgHaK cepen KOPeHeBUX iMEeHHM-
KiB € 1 ;BOCKJIamOBi, Hanpukaas: der Abend, (Beuip),
das Fenster (8ikuo). Iloxinaumu iMmeHHUKaMu HA3U-
BAIOTHCS IMEHHUKH, IO CKJIALAIOTHCS 34 JOIIOMOTOI0
cyircie ma npe@ircia, a TaK0X IMEHHUKH II[0 YTBO-
peHi Bif miecsriB OCHOB CHMJIBHUX i cIa0KUX Ai€cyiB i3
3MiHOI0 yu 6e3 3MiHU KOPEHEBOTO I'OJIOCHOT0, HAIIPU-
kaan: der Misserfolg mepmaua, die Losung — posuun
schlieflen — saunHsATH, 3aKII0YATH, POOUTH BUCHOBOK der
Schluss — kiHelb, 3aK/II0UeHHS, BUCHOBOK schlagen —
BHaputu, outu der Schlag — ynap, 6iit. Ckaraganmn
iMeHHMKaMu Ha3dMBaIOThCA IMEeHHUKH, IO YTBOPEeHi
Big nBOX um OiyibIlle OCHOB, HampukJaazn: das Schlaf-
zimmer, der Arbeitstag. Himeyvki cygixcu: -er, -ling,
-in, -ung, -heit, -keit, -schaft, -ei, -chen, -lein, -tum. 3ano-
3uueHi cygikrcu: -at, -ant, -ent, -eur, -ier, -ist, -or, -us, -is-
mus, -nom, -graph, -krat, -soph, -loge, -tion, -tit,
-ik, -ie, -um, -at, -al, - phon, -gramm. IIpegikcu imernnuxis:
-un, -mib, -erz, -ur, -ge.

das Gelinde, das Gebirge, das Gerit, der Gehilfe,
der Gefihrte, die Urform, der Urmensch, der Lehr-
ling, die Freundschaft, die Malerei, der Erznarr, die
MiBernte.

3a cTymeHeM IPOAYKTUBHOCTI cybadikcu Maao uum
BiIPiBHAIOTHCA OJWH BiJl OJHOTO, X0Ua B I[LJIOMY MOXKHA
CKasaTu, 1110 MOJTI0C Hal0iIbIol IpOgyKTUBHOCTI YTBO-
prooTh cybadikcu: -mann, -frau, -werk, -volk, -neu, -af-
fen, -bomben. (der Bombenerfolg, die Affenjacke, der
Neulehrer, der Hauptmann, die Milchfrau, das Laub-
werk, das Weibervolk).

Cybadikcamis: -stoff, -zeug, -volk, -stiick, -bild,
-mann, -frau, -hochst, -grof3, neu, aulen, unter, neben.
(Untergruppe, Nebensinn)

Cy6cTanTuBaiisa, To0To repexin y iMeHHUK, qy:Ke
YacTO BUKOPUCTOBYETHCA ¥ CyUaCHi HiMeIbKii MOBi.
IIpu HeoOximHOCTI BCi HiMenbKi c10Ba i HaBiTH OKpemi
JiTepu, YaCTUHU CJiB, CJIOBOCIIOJIYUEHHA Ta PeUeHHA
MOXKYTh OyTu cyocTauTuBOBaHi. [Ipu 11bOMY CIOBOTBOD-

ya MOJeJIb JaHOTO TUNY He TiMbKY moTpedye BeIuKoi
Jitepu, a i mopdoJoriunai kareropii i pynkriii, Baac-
TUBi iIMEHHTKaM.

Das Schone, das Blau, das Bleibende, das In -den
April — schicken, das A, das Deutsche, die Kleine,
der Reisende, das Du, das Seine, das Aber [7, c. 387].

Himenpki iMeHHUKY MOMKYTh MaTH HaPiBHOMAaHIT-
Himri ckaamoBi ememenTu. Kpim cKkiraganua iMeHHUKIB
9y 1X KOPEHiB 3yCcTPiUuamThCA CKJIAAHI TEPMiHU, IO
MalOTh CBOIMU KOMIOHEHTaMU NPUYMeHHUKU, IPU-
CIiBHUKU, TPUKMETHUKH, AiecsoBa. [IpuitMeHHUKH:
die Aufrollung —

1) poskauyBaHHA, PO3TOPTAHH;

2) HaMOTyBaHHA;

3) HaKaTKa.

die Nachfiltratiuvon — gomarxosa dinsrparis (KoH-
TPOJIbHA)

die Umlenkrolle — 3BopoTHiil HapaBISIOYNT POTUK

IIpucaiBauku:

der Kurzhobel — cTpyroea ycraHoBKa IJisi KOPOT-
KUX JIaB;

Langgewinde — mosra pisn6a;

die Mehrbelastung — HagIUITKOBE HABAHTAMKEHHST;

Nahfunkwellen pl — yabpTpakopoTki xBuIIi;

IIpuxkmeTHUKIB:

Querfeder f — momepeura mpyRuHa

das Scharffeuer — rocrpe moaym’s

Schwarzbirke die — 6epesa myxnacra

das Weillblech — 6isa sxepctb

Hiecais:

Frisarbeit die — ¢pesepyBanus

Schaukelofen das — xouBeiiepHa JIOJIbKOBA MiY

Steichkarton der — kpeiimoBauuii kaprox Wende-
haken der — BigBigHUI KPIOYOK.

K BumHO 3 IEpeKJIafiB, OiBITiCTL 3 HABEIEHUX YKPa-
IHCBKUX €KBiBaJIEHTIB € TEPMiHOJIOIIUHIMU CJIOBOCIIOJNY-
YeHHAMU. B yTBOpEHHI TepMiHiB CJIOBOCKJIaJaHHA B Hi-
MeITbKiil MOBi € Ha6iIbITT PO3IIOBCIOMKEHNM ITLIAXOM [5].

Fisch — und Fischabfallverwertungsanlage — ycra-
HOBKa JJIA OTPUMAaHHA JKUPY ¥ BUPOOHUIITBA PUOHOL
MYKHU 3 pubu # BinxomiB mepepobKu pudu.

Kant — und Verschiebevorrichtung — maninyss-
TOP, KAHTYIOUNH IPUCTPili (IPOKATHOTO CTAHY).

Leit — und Zugspindeldrehmaschine — Toxkapuwuit
CTaHOK 3 XOJOBUM I'BUHTOM # XOJOBUM BaJIMKOM,(TO-
KapHO- T'BUHTOPi3HUII CTAHOK).

Das Verfahren Triebwerkstarten ist bei allen PT
6 ziemlich gleich, und als Freifahrturbine braucht
der Anlavorgang wesentlich weniger Saftenergie
aus der Batterie als bei den Einwellenturbinen [9].

B nmromy peuenni imernuk Saftenergie Bukopucra-
HU# y TIepeHOCHOMY 3HaUeHHi. 3pO3yMiTH HOT0 TOBHUHN
3MiCT MOXKHA JIUIIIE HA OCHOBi 3MiCTy BChOTO PeUEeHHSA
i HAa OCHOBI 3HAHHA CUCTEMHOI OpraHisaIlil TepMiHoJIOoTii.

Cnoci6 sanycry y ecix 0suzynie muny II'T 6 npu-
61U3H0 00HAK06UlL, & MYPOIHU 3 8iIbHUM 8AJLOM CNO-
HCUBAIOMY 3 3ANYCKOM 3HALHO MEHWLY NOMYHCHICMb
6i0 6amaper, Hix 00H0BaIbHI MYPOIHU.
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Zu den gemischten Flugtriebswerken gehoren
Kolbentriebwerke mit Abgasriicksto3 und Propel-
lerturbinen.

IleBHi TpyaHOIII BUKINKAE TTePeKJIa] HACTYITHUX
rexHiuHUX cKIagHuX TepMiHiB: Kolbentriebwerke mit
Abgasriickstol und Propellerturbinen.

B repwmini Abgasriickstol pogoBuM moHATTAM €
RiickstoB, 1110 € ekBiBasIeHTHUM YKPAIHCHKOMY IIOHSIT-
TIO PeaKTHBHA CUJIA; OJJHAK BUJOBUM OOMEKEHHSIM €
KommoHeHT Abgas — BuxJonHi rasu. 3icTaBiadgoun Ii
TMOHATTA, MOYKHA JIETKO Tigi0paTy YyKpaiHChKUI eKBi-
BaJIEHT: PeaKTUBHUM BuxJjon. [lell nMurax nmepergany

€ EIUHUM TOMY, II10 B KOKHOMY 3 HAABHUX CJIOBHUKIB
IaHOTO TEPMiHY HeMAE.

Bucuosok. CKiagHi iMeHHUKY 3a3BUYall Ha3UBAIOTh
KOHKPEeTH! 00’ €KT AifiCHOCTI B IeBHi# crerfiaabHii 06-
JlacTi 3HaHb UM HA3WBaE cllellianbHe NOHATTA. [Ipupon-
HO, I110 i I1eli 00’ €K T i MIOHATTS BiL MOBU He 3aJIeKaTh,
OCKiJIbKY MOBOIO HEe BU3HAUAIOTHCS, 4 CAMOIO HAYKOIO
uu cepoio TexHiku. Came 115 ob6cTaBUHA i JO3BOJISIE
3HaAXOAUTHU eKBiBajeHTHI TepMminu. Tarkuit migxing e
(yHKIIIOHAJIBHUM, OCKLJIBKY 3a (DYHKITI€0, IIT0 BUKO-
HYye 00’€KT, BU3HAUA€E i BiAmoBigHMiT TepMiH.
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