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Pedaxyia:
TonoBuuii pemaxtop: KoBamenko [JIMmurpo IBaHOBUY — KaHAMIAT eKOHOMIiUYHUX HayK, TOI[EHT
(KuiB, Yrkpainua)
Bunyckatouunii pegakTop: 3oakosep Auapii OekcaHIPOBUY — KaHIUIAT €EKOHOMIUYHMX HAYK,
nmorent (KuiB, Ykpaina)
Cekperap: Komomiu FOmisg IropiBaa

Pedaxyiiina xonezia:
T'onmoBa pemakimiiinoi koserii: Kamincska Terana I'puropiBaa — DOKTOp eKOHOMIUYHUX HAYK, IPO-
(decop (KuiB, YKpaina)
3acTymHUK IoJIoBU pemakiliiinoi kojerii: Kypuao Boxogumup IBaHOBUY — HOKTOD IOPUIUUHUX
HaAYK, mpodecop, saciay:keHuii opuct YKkpainu (Kuis, Ykpaiua)
3acTynHUK roJIoBU pefdakiliiinoi xoJjerii: Tapacenko Ipuna OsekciiBHa — JOKTODP €eKOHOMIiUHUX
HaYK, npodecop (Kuis, Yxpaiua)

Po30in «ExonomiwHi HAYKU»:

Yien pemakiiiinoi xoserii: Axies lllada Tuduric oram — JOKTOpP eKOHOMIUHMX HayK, Ipodecop,
wieH Pagu — HaykoBuii cekperap ExcrepTHoi pany 3 ekoHoMiuHUX HayK Buioi Arecramiiitaoi Ko-
micii mpu IIpesugenToBi Asepbatig:xancbkoi Pecnybaiku (Cymrair, Asepbaiig:xancbka Pecy0aika)

Ynen pepakiiiinol koJerii: Bamanok Isan @enopoBuy — JOKTOP EKOHOMIYHMX HaYK, IIpodecop
(Iano-®PpaHKiBCHK, YKpaiHa)

Yien pemakiiinoi koserii: Bapgam Cepriit BoromuMupoBUY — JOKTOP eKOHOMiUYHUX HAYK, IPO-
(ecop (KuiB, YKpaina)

Ynen pepakmiifinoi kojerii: boumap Mukosa IBaHOBUY — JOKTOP €eKOHOMIUHUX HayK, Ipodecop
(KuiB, Yrpainua)

Ynen pemaxiritinoi xoserii: Brzosenxko Haraaia MuxaiiadiBHa — JOKTOP eKOHOMiUHHMX HAYK, IPO-
(decop (KuiB, YKpaina)

Yien pemakiiiinoi koserii: I'ooauk Bomogumup BacuiasoBud — TOKTOP €eKOHOMIUHUX HaYK, KaH-
mupaT pimococbKUX HAYK, Ipodecop, 3acay:keuuii ekonomict YKpainu (MykaueBe, YKpaina)

Yien pemakiitinoi xoserii: 'punbko Anna IlaBaiBHa — TOKTOpP eKOHOMIUHMX HAYK, Ipodecop
(XapkiB, YKpaina)

Ynen pemakitiiinoi koJierii: I'ynmaaxenko JIro6oB BacumiBHa — HOKTOP eKOHOMIUHUX HayK, Ipodecop
(Binuumnsa, Ykpaina)

YieH pegakiiiianoi xoserii: Jlepiit Bacuap AHTOHOBHY — JOKTOP eKOHOMIUHUX HAYK, IIpodecop
(TepHominb, YKpaina)

Ynen penakititinol koJjerii: [leancekno Mukoaa IlaBmoBuy — AOKTOP eKOHOMIUYHUX HAYK, IIPO-
(decop, uneH-KopecnouaeHT MiKHapogHOI akameMil iHBecTHIlil i eKOHOMiKM OYAiBHUIITBA, aKaJeMiK
Axanemii OymiBHUIITBA YKpainu Ta YKpaiHncbKoi TexHooriunol akagemii (KuiB, YKpaina)

YieH pemgakiriiinoi xojerii: Jimurpernko Ipuaa MukosaiBHA — TOKTOP eKOHOMIUHUX HAYK, IPO-
(ecop (KuiB, YKpaina)

Ynen pemariiitnoi Koserii: [lparan Omnena IBaHiBHA — JOKTOP €eKOHOMIiUHMX HaAYK, IIpodecop
(KuiB, Yrpainua)

Yen pemakirifinoi koserii: Emine Jleitma Kuar — 1oKTOp eKOHOMIUHUX HaVK, momeHT (TypeuunHa)

Ynen pepaxiiiinoi koserii: €gimenko Hamia AnaToxiiBHA — JOKTODP eKOHOMIUHUX HAyK, IIpodecop
(Uepxacu, YKpaiHa)

Yien pemakitiiinoi koJserii: 3apyubka Oaena IlaBiaiBHa — TOKTOpP eKOHOMIUHUX HayK, Ipodecop
(duinpo, YKpaina)

Yien penakiifinoi koserii: 3axapin Cepriii BomomuMupoBuy — 1O0KTODP eKOHOMIiUHUX HAYK, CTap-
I HayKOBUI cIIiBpobiTHUK, mpodecop (KuiB, Ykpaina)

Yien pemaxiritinoi xoserii: 3emicko Imna MuxaiijgiBHAa — JOKTOP eKOHOMIUHUX HayK, IIpodecop,
akazeMik Axazmemii exonmomiunux HayK YKpainu (KuiB, Ykpaina)
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Yien pemakiiiaoi koserii: 3ocb-Kiop Mukoaa BanepiitoBuu — TOKTODP eKOHOMIUYHUX HAYK, IIPO-
decop (ITonrasa, YKpaiua)

Unen pegarkmifinoi xoJerii: Insuyk IlaBao I'puropoBuy — TOKTOP eKOHOMIiUHUX HAYK, AOIEHT
(JInBiB, YKpaina)

Ynen pemakmiiinoi koiaerii: Kmouan B’ auecias BacuapoBuu — JOKTOP eKOHOMIUHUX HAVK, IPO-
decop (MukoaaiB, Ykpaina)

YUnen pemakiiiinoi koJserii: Konunaok Oxcana IBaniBHA — JOKTOP eKOHOMIiUHUX HAYK, Ipodecop
(JInBiB, YKpaina)

Yien penmakirifinoi koserii: KpaBuenko Oabra OmekciiBHa — JOKTOP eKOHOMIiUHHX HayK, Ipodecop
(KuiB, Yrpaiuna)

Yieu pemakiriifinoi Koserii: Kypumo Jlrogmmuia IsugopiBHA — JOKTOP €eKOHOMIUHMX HayK, mpode-
cop (KuiB, Ykpaina)

Yien pemakitifinoi koserii: Kyxmaenko Omer BacuiaboBuu — JOKTOP eKOHOMIUYHUX HAYK, IIpodecop
(KuiB, Yrpaiuna)

UYnen pemakititinoi koserii: Jloitko Baaepis BikTopiBHa — JTOKTOP EKOHOMIUHUX HAYK, IIpodecop
(Kuis, Ykpaina)

Unen pegakiiiinoi Koserii: Jloxanosa Haraxa OgekciiBHa — JOKTOP eKOHOMIUHMX HAYK, Ipode-
cop (JIpBiB, YKpaina)

Ynen pemakiiiiinoi kouerii: Maxix Muxoaa HocumoBud — JOKTOP eKOHOMIYHHUX HAYK, IPOdecop
(Kuis, Ykpaina)

Yien pemakitifizoi koserii: Mirye Ipuna IleTpiBHa — JOKTOP €eKOHOMIUHUX HAyK, mpodecop (Yep-
Kacu, YKpaina)

UYien pemakmiiinoi koserii: Myxcinosa Jleitna XacaHiBHa — JOKTOP eKOHOMIUHUX HAYK, AOIEHT
(Openbypr, Pociiicbka Pemepairis)

Ynen penakiritinoi koJierii: Himenko BiTamiit CepriiioBud — JOKTOP €KOHOMIUHUX HAYK, JOIEHT
(Ogmeca, Ykpaiua)

Yaen pemaxiifinoi KoJerii: Omilinnk Ogexcauap BacuasoBuy — JOKTOP €eKOHOMIUHUX HAYK,
npodecop (XapkiB, Ykpaina)

UYnen pemakififinoi KoJerii: Ocmaruenko Bomogumup OnekcaHIpoOBUY — JOKTOP eKOHOMIiUHUX
HayK, npodecop (Kuis, Ykpaina)

Yien pemakififinoi koJierii: Oxpimenko Irop BitaaiiioBuy — JOKTOP eKOHOMIUHIX HAYK, Ipodecop
(Kuis, Ykpaina)

Yen pemakiiiianoi xoJerii: Ilacka Irop MukoxaiioBuu — JOKTOP €KOHOMIUHUX HaAYK, Ipodecop
(Binma IlepkBa, YKpaina)

Yien pemakifiiinoi koserii: Pasymosa Karepuna MukoaaiBHa — JOKTOP €eKOHOMIUHUX HAYK,
npodecop (KuiB, Ykpaina)

Yien pemakiiiinoi koJierii: Pameskuii Auapiii FOpiitoBuy — qOKTODP eKOHOMIUHUX HaYK, Ipodecop
(KuiB, Yrpaiuna)

Yen pemakmiiinoi koierii: CeaiBepcroBa Jlrogmuaa CepriiBHa — TOKTODP eKOHOMIiUHMX HAYK,
npodecop (KuiB, Ykpaina)

Ynen pemakiifinoi Koserii: Ckpunauk Maprapura IBaniBHa — JOKTOP eKOHOMIUHMX HAyK, IPO-
decop (Kuis, Ykpaiua)

Yien pepakiitinoi koserii: CmoJin Irop BaneHTHHOBHMY — HOKTODP €eKOHOMIUHUX HAYK, Ipodecop
(Kuis, Ykpaina)

YieH pemgakiritinoi koJerii: Cyumosa Omeca OmexkcanapiBHa — TOKTOP eKOHOMIYHUX HaAYK, IPO-
decop, akagemik Axagemii ekoHoMiuHUX Hayk YKpaiuu (KuiB, YKpaina)

Ynen pepakiiiinoi koserii: Tankaescska Haramia CraniciaBiBHA — JOKTOP eKOHOMIUHUX HAYK,
npodecop (XepcoH, YKpaina)

Ynen penakiriiinol koJjerii: Tokap Bomogumup BosoguMupoBuy — JOKTOP eKOHOMIUYHMX HaYK,
npodecop (Kuis, Yrpaina)

Yien pemariifinoi kosierii: Tyasunacska CeiTaana OnekcaHapiBHA — JOKTOP €eKOHOMIUHHNX HAYK,
npodecop (KuiB, Ykpaina)

Unen pemaxiritinol xkoserii: Xaxonora Haraaia MukoaaiBHA — JOKTOP eKOHOMIUHUX HAYK, IPO-
decop (PocroB-Ha-Ilony, Pociticbka ®@enepartisa)
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YaeH pemakiiiinoi xoJerii: Unskescbka Jlrogmmuaa BitaxdiiBHa — JOKTOpP eKOHOMIUHMX HAVK,
mpodecop (KHuromup, Yrpaiua)

Ynen pemakiiiinoi Koserii: Yyoykoa Oasra IOpiiBHA — JOKTOD eKOHOMIUHMX HAYK, IIpodecop
(KuiB, Yrpainua)

Yien pepakiritinol koJerii: llleBuyk dpociaB BacuaboBuY — JOKTOP EKOHOMIUHMX HAYK, CTAPIIIUN
HAYKOBUH cIIiBpobiTHUK, nomeHT (HoBoBomuHCHK, BomuHcbKa 00J1., YKpaiHa)

Yineu pemakiritinoi koserii: lluakapyk Jligia BacuigiBHa — TOKTOP eKOHOMIUHUX HAYK, mpodecop,
yineH-kopecrnougenT HAH Yrkpaiunu (KuiB, YKpaina)

Ynen pepakimiiinoi koserii: lllmak BamenTnH ApKagiiioBU4 — JOKTOD eKOHOMIUHMX HAYK, IIPO-
(ecop (KuiB, Ykpaina)

Yien penakititinoi koJjerii: Beasmos Taaxar EHBepoBuY — KaHAUIAT eKOHOMIUYHUX HAYK, TOIEHT
(KuiB, Yrpainua)

YieH pemakiriiinoi KoJerii: CkpuHbKoBCchbKHI Pycianm MukoIaiioBU4 — KaHIAUAAT eKOHOMIiUYHUX
HaYK, WIEH-KOPeCIOHAeHT YKpaiHchbKoi akagemii HayK (JIbBiB, YKpaiHa)

Ynen pemakiiiinoi kouerii: Peter Bielik — Dr. hab. (CioBanbka Pecriyorika)

Ynen pepakimiiinoi koserii: Eva Fichtnerova — University of South Bohemia in Ceské Budgjovice
(Yecbka PecrryOaika)

Ynen pemakriiiinol kouerii: Jozsef Kaposzta — Dr. hab. (Yropiuua)

Ynen pemakiiiinoi koserii: Henrietta Nagy — Dr. hab. (Yropimuua)

Yien pepakiiiinoi Koserii: Venelin Terziev — Professor Dipl.Eng., PhD, gokTop HayK 3 HaIio-
HaJIbHOI 0e3IIeKH, JOKTOP eKOHOMIUHNX HAVK, WiIeH-KopecnoHaeHT PocilicbKol akazemii mpupoauHoi
icTopii (Pyce, Boarapis)

Ynen pemakiifinol koserii: Anna Toré-Dunay — Dr. hab. (Yropiiuga)

Yien pegakiririnoi komaerii: Mirostaw Wasilewski — Dr. hab., Associate professor WULS-SGGW
(ITonbimia)

Yien pepakimiiiaoi koserii: Natalia Wasilewska — Doctor of Economic Sciences, professor UJK
(ITonbimia)

Po30in «TexHiuHi HayKU»:

Ynen pemakitiiinoi koJierii: Beaikos Auartodiii CepadiMoBuu — JOKTOP TeXHIUHUX HaYyK, Ipodecop
(quinpo, Ykpaina)

YneH pemakififinoi koJerii: Jlymenko Irop AHaToiitoBUY — JOKTOP TeXHIUHUX HAYK, Ipodecop
(Kpemenuyk, YKpaiza)

Yen pemakiitinoi koserii: Measnuk BikTopisa MukonaiBHa — TOKTOD TeXHIUHUX HAYK, mpodecop
(KuiB, Yrpainua)

YieH penakiiiiinoi koJerii: Haymos Bomogumup ApkaniiioBu4 — JOKTOP TEXHIUYHUX HAYK, IPO-
(ecop (Kamimiarpan, Pocilicbka @emepalris)

YieH penakiiiiinoi koJerii: Pymanues Anarouriit OJleKcaHIPOBUY — JOKTOP TEXHIUYHUX HAYK,
npodecop (KpamaTopcebk, YKpaina)

YieH pegakiritinoi koJerii: Cepreituyk Omer BacuiaboBuY — TOKTOP TeXHIUHUX HAYK, Ipodecop
(KuiB, Yrpainua)

Ynaen pemakiiiinoi KoJerii: Yaoaun Bitamaiii BacuasoBuu — JOKTOP TEXHIUHUX HAYVK, IIpodecop
(KuiB, Ykpaina)

YeH pemakififinoi koJerii: Anb-Ab6adouex Xacan Axi Kacem — rangugar rexHiuaux Hayk (Am-
MaH, PIopuaHiﬁ)

Yien pemakitiiinoi koJjerii: ApTioxoB Aprem €BreHoBUY — KaHAMAAT TeXHIUYHUX HAYK, JOIEHT
(Cymu, Yxpaiua)

Yien pemakiriiinoi xoJerii: Bammpo6einai Aganar Iemain — xaHgumaT TeXHiYHUX HAYK, TOJOBHUH
HayKoBuii creriainict (Baky, Asepbaiigxkancbka Pecriyoaika)

Ynen pepakiifinoi koserii: Koubkos I'eopriii IropoBuy — KaHIUAAT TEXHIYHUX HAYK, IPodecop
(Kuis, Ykpaina)

Yien penakiifinoi koserii: Kyssmin Oser BoroguMupoBuY — KaHIUIAT TeXHIYHUX HAYK, JOIEHT
(KuiB, Yrpainua)



Yien pemakiitinoi Koserii: CanskoB Iletpo MukomaiioBu4 — KaHIUAAT TeXHIYHUX HAYK, JOIEHT
(duinpo, Yxpaina)

Po30in «Dizurko-mamemamuihi HAYKU»:
Yien pemakiiinoi koserii: 3amepeii Ilerpo BacuaboBuu — moKTOp (pisuKO-MaTeMaTUUYHUX HAYK,
npodecop (KuiB, Ykpaina)
Yien pemakiiiinoi xoJserii: Koaabuyk Osexcanap BacuasoBud — JOKTOP (pisMKO-MaTeMaTUUYHUX
HAYK, cTapinuii HaykoBuil cuiBpobiTuuk (KuiB, YKpaina)
Yien pemakiifinoi KoJierii: Binmenriit Onexkcauap BoroguMupoBuY — KaHAUAAT MaTeMaTUUHUX
HaAYK, noreHT (Anatutu, MypmaHcbKa 001., Pociticbkka @Penepairisa)

Po30din «Iledazoziuni HayKku»:

Ynen pemakiiiinoi kojerii: Kysasa Ipuna BopuciBHa — moKTOp memarorivyumux HayK, TOIEHT
(JIyupk, YKpaina)

Ynen pemakiifinoi Koserii: Myauk Karepuna BitaxiiBHa — TOKTOp memarorivyHux HayK, JOIIEHT
(XapxkiB, Ykpaina)

Ynen pegakitifinoi Koserii: Putaako Jlina MukomxaiBHa — JOKTOP IefaroriuHux HAyK, IIpodecop
(ITonTaBa, YKpaina)

YieH pepakiriiinoi KoJerii: OcramiioBebka Ipuna IropiBHA — KaHIUIAT MegarorivyHux HayK, JO-
meuT (JIynbk, YKpaina)

Po30in «Dinonoziuni nayru»:
YieH penakiriiinoi KoJerii: Mapkosa Map’ana BacusiiBHa — Kaugugat QijgosorivuHEuX HayK, IO-
meHT ([Iporobuu, YKpaina)
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METO/1bl MPOXOXXAEHUA KPUBON «1OJIMHbI CMEPTU»
ANg CTAPTAN-OPTAHU3ALUUU

METOAWN NPOXOMKEHHSA KPUBOI «JOJIMHN CMEPTI»
A9 CTAPTAN-OPTAHI3AL,IN

«VALLEY OF DEATH» CURVE WAYS
FOR STARTUP ORGANIZATIONS

MHAVYH IHhIWOHOX3

AHHOTaums. B cTatbe NpuBegeHo onpegeseHne KpuBoii «JoNMHbI CMepTi» CTApTand, CCIegoBaHbl 0COOEHHOCTH ee Mpo-
X0xgeHusi. [1pOaHANN3UPOBAHbI BO3MOXHbIE NCTOYHUKM GUHAHCMPOBAHMS CTAPTANOB. PACKPbITbI BO3MOXHOCTU 1 MPensT-
CTBUSI NIPUB/IeYeHns CPegeTB §/1sl Pa3BUTUS M peain3aumm MHHOBALMOHHBIX MPOEKTOB. [1peg/oxKeHbl OCHOBHbIE MeTOgbl, CMo-
coOCTByIOLWME BbDKMBAHMIO CTAPTAN, OrpegesieHbl YCI0BKs, HeoOXoguMble gJisl yCeLHOo20 3aMycKa 1 MPOXOXXgeHus: KpUBOW
«[lonHbI cMepTU» g/1sl CTapTana.

KnoyeBble cnosa: ctaptan, Kpueasi «[JONMHbI CMepTH», MeTOgbl HaYAIbHOM 3a2py3ku, Mogesb Lean Startup, MUHUMAIIb-
HbI¥i )XM3HeCnoCobHbIi npogykT (MVP).

[poaHanizoBaHo MoXMBI gxkependa GiHaHCYBAHHS CTAPTANIB. PO3KPUTO MOXIMBOCTI i MepeLukogu 3a/1y4eHHs KOLUTIB g/sl po3-
BUTKY i peanizauii iHHOBALIMHMX MPOeKTIB. 3arnpornoHOBAHO OCHOBHI METOgH, IKi §aioTb 3MO_Y BUXMBATKM CTAPTAMNY, BU3HAYEHI
YMOBM, HeOOXIgHI g/1sl YCiLLHO20 3aMyCcKY i MPOXOGXKeHHS KpUBOI «[l0/mHM CMepTi» gas cTapTany.

Knrouosi cnosa: crapran, kpusa «JJonHu cMepTi», METOgu Mo4YaTKoBO20 3aBAHTAXXEHHS, MOgesb Lean Startup, MiHiMa/b-
HUIA XUTTE3GATHMIA npogykT (MVP).

Summary. The article provides a definition of the «Death Valley» curve of a startup, and the peculiarities of its passing are
investigated. Analyzed the possible sources of funding startups. The possibilities and obstacles of raising funds for the develop-
ment and implementation of innovative projects are revealed. The main methods for the survival of a startup are proposed, and
the conditions necessary for a successful launch and passing of the «Death Curve» for a startup are defined.

Key words: startup, «Death Valley» curve, bootstrap methods, Lean Startup model, minimum viable product (MVP).

Hoc'ranomca npob6iaemsi. [Jorura CmepTy — xa-
pakTepusyeTcs KaK IPOMEKYTOK BPeMeHU OT
MOMEHTAa, KOTZa HaunHalIaa pupma npuBIeKaeT
IIepBOHAYAJbHBIE KAIIMTAJIOBJIOXKEHNA, 10 TeX II0P,
TIOKA OHA He HaYHEeT IPUHOCUTH 10X0[. [lomoTHuTe ThHOE
(GUHAHCUPOBAHNE HA 9TOM ITalle CTAHOBUTCSA YPE3BHI-
YallHO TPYJAHBIM, IIOCKOJIBKY KOMIIAHNUA eIlfe He HadaJla

OpUHOCUTH Joxox. IIpu mocTtpoerun rpadgmka, Takad
KpUBas Ha3bIBaeTCA KPUBOM MOJUHLI CMEPTHU, TAK KaK
crapran Hau0oJiee ySI3BUM K CMePTHU 13-3a TPeOOBAHUI
K KaluTaiy, a JOXO[ elrle He moaydeH. [leppoHauaibHbIE
3aTpaThl IPDAKTUYECKHX Ha BCE CTapTaIlbl OUY€Hb BHLICOKHX
10 CPABHEHMUIO C 9KCILIYaTAIMOHHBIMY PACXOLAMMU.
3aTpaThl BKJIIOYAIOT 3€MJI0, CTPOUTEIHCTBO, ITOA00D
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nepcoHasa u T.11. Takum o6pasom, g cTapTana O4eHb
BayKHO I'PAMOTHOE YIIPaBJIeHIe BO BpeMA (hasbl JOJTUHBI
CMepTH.

AHaun3 mocIeTHUX UCCIeTOBAHUN U MTyOJINKAIIHIA.
IIpo6iemaTuKa opraHU3anuu 1 Pa3BUTUSA NHHOBAIMI-
OHHO eATEeJILHOCTHU MCCJIeJOBaHAa B TPYAAaX MHOTUX
OTEeUEeCTBEHHBIX U 3apPy0erKHBIX yueHbIX. Kiiaccukamu
WHHOBANMOHHOM Teopuu asiadiTcd I'. Borens, E. Bu-
apgor, [I:x. Ketiram, @. Koraep, M. IToprep, :x. [la-
uuura, M. [I:xopmx, V. llymmerep, D. YasBuk, Yan
Kum u gp., TPyABI KOTOPHIX CTAJIM OCHOBOM Mozeei
WHHOBAIMOHHOTO pa3Butud. O[HAKO, B CBA3U CO CTPEMU-
TeJIbHBIM PA3BUTHEM T€XHOJIOTU, YCIOBUA, B KOTOPBIX
(DYHKIMOHUDPYIOT IPENIPUATIA, MEHAIOTCS, TIOABMINCH
Y HOBBIe UHCTPYMEHTHI, IPUMeHsaAeMble I d(pdekr-
THUBHOTO CTPATETMYECKOr'0 PA3BUTHUA U 3aIlycKa Ou3He-
ca, KOTOpbIe HEOOXOMMO U3YUaTh B HOBBIX YCJIOBUAX
perEKA. VMcxXona us BHIMIEN3I0KEHHOT0, IIeJIbI0 CTAThHI
SABJIAETCA OIIPeIeJIeHNe MEPOIIPUATIH, HaTPAaBI€HHBIX
Ha nogaep:xanue 9)(PeKTUBHOCTU CTPATETUIECKOTO
PasBUTHUA CTAPTA-OPTaHU3AIUN, HEOOXOIUMBIX JJIA
YCIEITHOTO0 3aIycKa 1 IpoxokaeHnA « Kpusoii [lomuHb
CMepTu».

PesyasTaTs ucciaemoBanus. B BeHuypHOI cpene
cymiecTByeT TepMuH «JlorrHa CMepTH» , KOTOPBIH 000-
3HaUaeT BPeMEeHHOU MHTEePBaJI, B TeYeHUE KOTOPOTO
TubHyT cTapranbl. CTaTUCTUKA TOBOPUT O TOM, UTO
90 % crapramoB 3aKPLIBAIOTCSA B IIEPBLI rox. B Teuenne
9TOT0 PAHHETO IePHOAa KOPIIOPATUBHON JKUBHU JOCTYII
K IIOJTHOIIEHHOMY (DMHAHCUPOBAHUIO 3aKPHIT, 8 OM3HEC
BC€ erré yonIToueH. Boixon craprana us «lomxuasr Cmep-
TH» TOATBEPYKAAET COCTOATEIHLHOCTh OM3HEC-MOIeJIU.

Bce crapramns TpeOyOT GUHAHCUPOBAHMUS HA PAHHUX
cTanmaxX UX pasBuTuA. KpuBasa cmepTu craprana uin
KpuBada J craprana 5To rpadmK, KOTOPBIH BEICTPA-
mBaeTCA, ecJU OaJIaHC TeHeKHBIX CPEJCTB cTaprama
cTpouTcs mo Bpemenu [1].

IIpu moaroToBKe K KPUBOI JOJIUHBI CMEPTH CTapTa-
TIOB UJies COCTOUT B TOM, UYTOOBI MOKa3aTh TpeOOBaHUA
BHeIITHero (puHaHCUpoBaHusa 6usHeca. 1o aToi mpuynme
B rpa()uKe yYUTHIBAIOTCA TOJIBKO BHYTPEeHHUE (DOPMBI
¢uHaHCHMpPOBAHUA, TAKNE KAaK KaIUTaJ yupeauTeaeit
U JleHEeXXHBIE CPEJICTBA, IIOJIyUeHHBIE B Pe3yJIbTaTe IIPo-
IaKk. BHelTHUe MCTOYHNMKY (DUHAHCUPOBAHUSA, TAKUE
KaK KPeJUTHI, TPAHTHI U AP., UCKIIYAIOTC.

TunnuyHaa KpuBad JOJUHBI CMEPTH IPU 3aIIyCKe
BBITJIAIUT caenyoomumM oopasom (Puc. 1).

T'opusonTasbHas OCh IOKA3kIBAET BPEMSA C MOMEHTA
IepPBOTO 3aIlyCcKa cTaprama, a BepTUKajJbHad OCh 10~
Ka3bIBaeT OCTATOK JEeHEKHBIX CPEICTB IIPEeAIPUATUA
B OTIpeJle IeHHbBIIT MOMEHT BpeMeHU!.

HauanbHaa KpuBad JOJIUHBI CMEPTU IIOKA3bIBAET,
YTO OCTATOK JAEHEXKHBIX CPECTB OM3Heca MOKET OBITH
TIOJIOYKUTEIBHBIM, UTO O3HAYAET, YTO ¥ KOMIAHUU €CTh
HaJUYHbIE TeHbI'M, KOTOPBIE MOYKHO IIOTPATUTD, MU
OTPUIIATEJBHBIM, UTO O3HAYAET, UTO Y OMB3Heca HET
HaJIUYHBIX CPEACTB U TpedyeTcs BHeITHee GUHAHCU-
poBanume [2].

10

YacTb KPUBOH, I'/ie OCTATOK JAeHEKHBIX CPEJICTB OT-
puiiaTesieH, Ha3bIBAETCA JOJIUHON CMEPTH, ITIOCKOJIBKY
9TO BpeMsd, KOTja crapran HanboJiee ysa3suM. Ecou crap-
TaIl X0UeT BBI)KUTDH, HEOOXOAMMO HANTH JOCTATOUHOE
BHeITHee (hMHAHCUPOBAHUE, UTOOBI ITPOJIOKUTD TYTh
yepes AOJIMHY CMEPTH, IOKA eT0 JeHeXKHBIN OaaHC
B KOHEUYHOM UTOI'€ HE CTAaHET IIOJIOKUTEJIbHBIM (TO‘-IKa,
B KOTOPOU KPUBas IepeceKaeT ropu30HTAIbHYIO OCh
BpeMeHU BO BTOPOW pas).

KpuBasa qonuHbI cMepTH IPU 3aTyCKe HAUMHAETCA
C TIOJIOJKUTEJILHOTO CAJbI0 NeHEeKHON HAJINYHOCTH,
KOT/Ia OCHOBATEJIN BBOAAT IIEPBOHAYAIBHOE (DHAHCH-
poBaHUe (0OBIUHO KATINTAJ) B BU/E TeHEKHBIX CPEICTB.
ITo mepe TOTrO, KaK OM3HEC HAUMHAET PAa3BUBATH CBOIO
TIPOAYKIINIO U KJINEHTCKYIO 0asy, OH HeceT PACXOMHI,
a IIPY OTCYTCTBHUU BBIPYUYKHU OT IIPOAAX IIPOUCXOOUT
OTTOK JeHEe}XHBIX IIOTOKOB U3 OusHeca. B pesysibrare,
KamnuTaj yupeguTeJiell ICTOIaeTCA, & OCTATOK JeHEX -
HBIX CPEJICTB PaBeH HYJIIO (9TO TOUKA, I'le KpUBasd BIIEP-
BBIE TIepeceKaeT TOPU30HTANIBLHYIO oCh) [2].

TlockonbKY HAJMWMYHBIE TeHBI'Y IIPOJOJIMKAIOT PACXO-
IOBaTbhCHA, CTapTal BXOAUT B CTAAUIO KPUBOH « [[oTMHBI
cMmepTu» . OCTAaTOK JEeHEIKHBIX CPEJICTB TeIePh OTPUIIA-
TGJIBHBIﬁ, YTO YKa3bIBaeT Ha H606XO,I[I/IMOCTB BHEIITHET'O
uHaHCUPOBAHUA.

B xomeuHOM uTOTre 6M3HEC HAUHET Pean30BLIBATD
CBOM ITPOAYKT CBOEM KJIMEHTCKOU 0ase, U BLIPYYKa OT
poak, MPpUOLIIb U TeHeKHbIe CPeICcTBAa HAUHYT Ie-
HepupoBaThcA. Ilo Mepe TOro Kak JeHeKHbIe TOTOKU
B «JlosiHe cMepPTH» JOCTUTAIOT CBOEH MaKCUMAaJIbHOU
I‘JIy61/IHBI, 1 KpuBad HAYMHAET IIOBOPaAYMBaTh BBEPX.

IIo mepe TOrO, KaK reHEPUPYeTCA OOIbIIE JeHEIKHBIX
CpeNCTB, KpUBasdA IPOABUTAETCA BBEPX U IIepeceKaeT
TOPUBOHTAJIBLHYIO OCh BO BTOPOH pa3, YKa3bIBasd, UTO
OCTaTOK JeHEXHBIX CPEJICTB CHOBA paBeH HY 0. Hako-
HEIl, OCTaTOK JeHEKHBIX CPEICTB CTAHOBUTCSA IIOJIOMKII-
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Puc. 1. Kpusasa [onuna CmepTu Ajs crapramna



// International scientific journal «Internauka» // N2 10(72), 2019

// Economic sciences //

TeJIBHbBIM, UTO O3HA4YaeT, 4To 61/13Hecy VI3aJI0Ch BBIXKHUTDH
B «[lonuHe cMepTHU», U UHBECTOPHI BEPHYT UHBECTUIINN.

YuursiBasg, HEOIPOBEPKUMOCTH CYII[eCTBOBAHUA
«JomuHEBI cMepTU» cTapTana, IOCTOSHHO pa3padaThiBa-
IOTCS U COBEPIIEHCTBYIOTCA OM3HEC-MOIEJN U CPEeICTBA
JLJIA €T0 YCTOMUYMBOro passuTtusd. HamboJsiee momyaspHOi
sBJIAeTCA Mozesb Lean Startup, naaue roBopsa «6eperx-
JIUBBIN» UJIU «IIOCTHBIM» cTapTall.

B Taxom, 9KOHOMHOM cTapTame 0M3HEC CTPEMUTCA
COKPATUTH OTTOK JEeHEeXHBIX CPELCTB B IIePBLIE JHU, UC-
TIOJIB3YSI METOBI HAUaJbHOU 3arpy3Ku. OM(MEKT TaKUX
METOJIOB 3aKJII0UAETCA B UBMeHeHMe rpad)uKa KPUBOHA
cMeptu. Tunnunas KpuBasd IOCTHOMN JOJIUHEI CMEPTU
Ipu 3aImrycKe IMoKasaHa Huxe (puc. 2).

Takaa KpuBasg HAUNHAETCA C JeHEXKHBIX CPEJICTB,
BBEIECHHBIX yUPeAUTEJIAMN B KaUueCTBe Kalnuraa. HpI/I
OTCYTCTBUU KaKUX-JIN0O0 IPOLAK IPOUCKXOTUT OTTOK
JOEeHEeXHBIX CPELCTB, HO 9TO CBOLAUTCA K MUHUMYMY
O6saromaps MCIOJIH30BAHUIO METOLOB HAYAJIBLHOM 3a-
TPYSKHU U OCTaTKa JIeHEeKHBIX CPEJICTB, B TO BPEMS KaK
OTpI/IHaTeJIBHBIﬁ IIOKa3aTeJIb HUXe, YeM IIpHn O6BIT~IHOM
samycke [3].

JJia npeososieHuA JOJIUHBI CMEPTH MCIIOJIB3YIOT
TaKsKe U MeTObI HauaIbHoU 3arpy3ku (Bootstrapping).
Xorsa Bootstrapping u Lean Startups se ogHO 1 TO XK€,
OHU JOTIOJNHAIOT APYT Apyra. O6a 0XBaTHIBAIOT METOIBI
IIOCTPOEHUA CTAPTAIIOB C MUHMMAJIBHBIM PacxoagoM
CPEJCTB IIYyTEM COKPAII[EeHUA PACXOOB 32 CUET MaKCH-
MU3aINNY IIeHHOCTH CYIIECTBYIOIINX PECYPCOB, IPEXK e
YeM 3aTpauyuBaTh YCUJIUA HA HpI/IO6p6TEHI/Ie HOBBIX NJIN
BHEIITHUX PEeCypCoOB.

MeToanI HAUATBHOM 3aTPY3KU HOJMKHBI OBITH TOCTA-
TOUYHBIMUY AJIA IIPOBEOECHUA I/ICC.TIe,IIOBaHI/Iﬁ 1 OII€eHKU
OPOAYKTA U KJIMEHTA, HO II0 Mepe AajlbHelInell paspa-
OOTKU U 3aIlyCKa IPONYKTA, & TAKIKEe CO3TAHUA KJIU-
€HTCKOM 6a3bI BOSHUKAIOT OIIOJHUTEJIHHBIE PACXOIBI

Cash Lean Startup Death Valley Curve
200,000 -
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Puc. 2. IToctras Kpusasa «[onuus CmepTu» Craprana

¥ BOBHUKAaeT HeoOXOIMMOCTh B 00JIee 3HAUNTETbHBIX
(PpmHAHCOBBIX CpeACTBaX, TAKUX KaK KpayApaHguHT
3a cueT cOOCTBEHHBIX cpeacTB [4].

OueBuAHO, UTO HamboJIee yIAUHBIM METOJOM HaUua Ihb-
HO¥I 3aTPY3KU SABJSIETCS caMO3arpys3ka — 9TO JyuIlas
rapauTuA TOTO, UTO BBl MOYKETe BECTH CBOM OM3HEC TaK,
Kak BaM xoueTrcsda. Korga y Bac eCTh MHBECTOPBI, BBI TEPS-
eTe YacTh 9TOM CBOOOABI — U €CJIN BbI He COOTBETCTBYETE
OXKUIAHUAM TOTO, KTO Bac (DUHAHCUPYET, BBl MOKeTe
IIOTEePATHh MHBECTUIIVN, KOTOPBIE ITIOAAEPKMBAIOT BaIll
o6usuec. OgHAKO, YUUTHLIBAA TUII 1 CTaAUIO OM3Heca,
Iaske caMmo3arpysKeHHble KOMIIAHUYW MOTYT U YacTO
BBIOMPAIOT IPUBJIEUEHE MOMIOJHUTEILHOTO KauTaa,
€cJIM 9TO HeoOXOAMMO JJIsI pocTa OusHeca.

Hauasnbuasa sarpyska He OrpaHUYMBaETCA OIIpezesie-
HUEeM — Cco3[aHue KOMIaHuY 6e3 BHEIITHeTo (PMHAHCUPO-
BaHUA, 4 pacCMaTpPUBaeT HAUAJIBHYIO 3aTPy3Ky Kak (hu-
Jocoduio, 00001IeHHYI0 Kak «[I[paBuibHBIE JeiicTBUA,
TIPaBUJIbHBIE CPOKU» . ITO YTBEPIKIEHNE TPUMEHUMO
KaK K 0epelKJMBBIM cTapTalaM, Tak U K HauaJIbHOU
sarpyske: Ha kaskgom sTame cTapraia CyIiecTByeT
PAn IefCcTBU, KOTOPBIE ABJIAIOTCA «IPABUJIBHBIMU »
ISl cTapTama, Tak KaK OHM MaKCUMU3UPYIOT BO3BPAT
BPEMeHU, JeHeT U yCuauii. BepeskauBbIi/ HaUMHAIOIII
IIPeJIPUHNMATEIb UTHOPUPYET BCE OCTATIbHOE [5].

XoTA MeTOAbI HaUaJIbHOM 3aTPY3KU 1 0ePEIKINBOTO
3aIycKa He OTPaHUYMBAIOTCA TOJHKO (DUHAHCUPOBAHUIEM,
(puHaHCHUPOBaHUE ABIAETCA OTHOM U3 ITEPBBIX MPobJIeM,
C KOTOPLIMU CTAJIKHUBAIOTCA IpeAIpuHuMaTeau. Muorue
(ocobeHHO HAUMHAIOIIE) TPeAITPUHUMATEIN CUUTAIOT,
YTO TIEPBBI ITaT — 9TO HaNlMcaHue OM3Hec-IJIaHa U eTO
(mrancupoBanme. OgHAKO HA PAHHUX CTAUAX CTAPTAIIA
Yy HEero eCcThb TOJLKO BUAEHIE U PAJ HeIIPOBEPEHHBIX 0~
ragok. [Ipomaska mpoexkTa mHBecTOpam 6e3 KaKoro-amnbo
YPOBHA ITPOBEPKU ABJIAETCA ()OPMOY TaK Ha3bIBaeMBbIX
«0TX070B» . [TomyueHne prHAHCUPOBAHUS HE SBJISIETCS
IIpoBepKoii. IHBeCTOPHI HA CTAAMU IOCEBA TaK Ke ILJIO-
X0 YyTraAbIBaloT, KaKKe MIPOAYKTHI OyAYT YCIEITHBIMU,
KaK U caM IpeanpuHuMaTeab. TaKuM o6pasoM, XOTs
moJyueHre (GUHAHCUPOBAHUA HA ATOM dTaIe ABIAETCA
CBUAETEeJIbCTBOM HABBIKOB IIOCTPOCHUA KOMaHAEI 1 I10-
Jauu, IJId cTapTala 9TO He IpoBepKa IIPoayKTa.

duHaHCHUPOBAHTE — 3TO He 0JIaTOTBOPUTEIHLHOCTD,
a KpeJuT IIoJ OUeHb BbICOKUY Tpo1eHT. IIpeanpunuma-
TeJb NOJKEeH BepHYTh 9TU nHBecTunuu ¢ 10-KpaTHOi
IOXOMHOCTBHIO. TaK, MOOMIBHBIN Tesle(pOH KOMIIAHUH,
KoTOp&I paHbie cTomsa 100 qosmrapos B Mecars 1o Gu-
HaHCUPOBaHUA, Terephb OyaeT ctouThb 1000 moaiapoB
B MECSIL mocJie (PUHaHCUPOBaHU !

Yro erre 60siee BaKHO, 6€3 IPOBEPKU Y UHBECTO-
pa HeT moBepuA K IPOAYKTY U PHIHKY, UTO OTPAKEHO
B 0oJiee HUBKUX OIEHKAX U COUCKAX MIPEeAIOUYTeHUH
JLJIsI U”HBECTOPOB.

HeHbru, B 9TOM caydae — 3TO YCKOPUTENb, KOTOPBIN
TIO3BOJIAET eJIaTh O0JIBIIIE TOTO, UTO CTAPTATI YiKe JeIaeT
B HaCTOsIIee BpeMs, HO He 00A3aTesIbHO Jyuriie. Hampu-
Mep, ecyu codgaercsas MVP (MUHUMAIBHBIN :KU3HECTIO-
COOHBIN TPOAYKT), OOJIBIIE JeHeTr MOMKeT IOJBUTHYTh
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HAHATH OOJIBIIIE JIOLEH U KAaTh, IOKAa He CO34ACTCs
60JIbIlle PYHKITNIH, KOTOPbIe MOTYT PeaJbHO HABPEIUTH
¥ OIIpeJleJIeHHO 3aMeAJuTh paboTy. MoKHO cKa3aTh,
4YTO OTPaHUYEHUA IIPUBOOAAT K MHHOBAIUAM, HO, UTO
0oJIee BayKHO, 3aCTaBJIAIOT AelicTBoBaTh. C MeHbIIIMMU
3aTpaTaMu HaJo CO37aBaTh MEHbIIEe, ObICTPee MOJIYUaTh
U YUUTHCA ObICTPee. ¥ CIeNTHbIe CTapTaIlbl — 3TO Te,
KOTOpBIE YCIeBaIoT mepedpaTh JOCTATOUHOE KOJIMUECTBO
pas, IpesKIe ueM 3aKaHUMBAIOTCSI pecypchl. Bpems Mesx-
AY 9TUMU UTePanuAMU ABJIAETCA (I)YHI[aMeHTaJIBHBIM
(9puxk Puc, 2011).

CienyeT OTMETUTh U TaKOM METO[, KaK CO3JaHue
MHUHUMAaJBHOTO KU3HecmocooHoro npoaykTa (MVP).

MVP — sT0 MmuruMasbHAA (DOPMa IPOAYKTA, KOTO-
pad TecTUpyeTcA Ha PhIHKE. JTa CTPATEernsa Pa3BUTUA
TIO3BOJISIET KOMAaH/le cTapTala IIPOBePUTH (MU OIIPO-
BEPTHYTH) IPEANOJIOKEHN O MPOAYKTE U Y3HATD, KaK
IeJieBbIe TTOJb30BATENIN PEATUPYIOT U UCIIBITHIBAIOT
OCHOBHBIE (DYHKIITMOHAJIbHBIE BO3BMOKHOCTH MMPOAYK-
Ta. ATOT MOAXO IIOMOKET IMMOHATh, KaK IIPaBUJIbHO
pacupenenuTb OIOAKET MJIA JOCTUKEHU O0IIUX ITesei
o6usueca. Cosmarne MVP — aT0 uTepaTuBHBIH IpoIiecc,
mpeqHAa3HAYEHHBIN AJIA oTpeeeHna 00JeBhIX TOUEK
TIOJIL30BATEJIA U OTIPeIeIEHNS COOTBETCTBYIOIINX (DYHK-
IUOHAJTBHBIX BO3MOKHOCTEH MIPOAYKTA OIS YIOBJIET-
BOPEHUA 3TUX MTOTPEeOHOCTEH ¢ TeueHeM BpeMeHu [6].

Hampuwmep, B paszpaboTke MOOUIBHBIX IPUIOKEHUN
MVP — sT0 MeToz, Ipu KOTOPOM paspabdaThIBaIOTCA
TOJILKO OCHOBHBIE (DYHKITMOHAJIbLHBIE BO3BMOKHOCTH I
pellleHUA KOHKPETHOM TPO0JIeMbl U YIOBJIETBOPEHUA
paHHUX moab3oBareseii. ITo cyru, MVP — sTo 6asoBas
MOJeJb IPOAYKTa, KoTopasd OyAeT COOTBEeTCTBOBATH
OCHOBHOI1 IIeJIN.

Hia ycmerraoro 3amycka Tpebyerca MVP. Ilpex-
npusaTtus co3gaoT MVP, 4To0b! 3aTyCTUTH TPOAYKT
C MUHUMAJbHBIMU NHBECTUITUAMU, 3aCTPaAX0OBATHCA OT
TIOTePh U TPOBEPUTH CBOU UIeu 3amycKa. IIpoiiBeraio-
Iye KOMIIaHUY, Takue Kak Dropbox u Uber, HaunHam
kKax MVP. 9Tu mpuMepsl JOKAa3bIBAIOT, UTO MIPEATIPUHI-
MAaTeJIu JOJI’KHBI B IIEPBYIO Ouepenb 3a00TUTHCS O CBOUX
KJINEeHTax U yOeAUTHCA, UTO UM HPABUTCS IPOAYKT.
TexHUUYECKUE AeTATN UMEIOT 3HAUeHNe TOJIbKO IIOCJIe
TOT0, KaK MPOAYKITNA BOCTpeboBaHa OOJBITION ayau-
Topuei [6].

XoTs KOHIENIUSI MUHUMAJIbHO JKU3HECIIOCOOHOTO
IPOAYKTa MOXKET MOKa3aThCs IIPOCTOM, HEKOTOPLIE
KOMIIAHUU IIO-IIPEKHEMY HEIIPABUJIBHO IIOHNMAaIOT UIEI0
MVP. BmecTo TOro 4TOOBI CO3/TaBATh IEPBOHAUAIBLHYIO
BEPCUIO CBOETO TIPOAYKTA C YIIPOIIeHHON (hYHKITMOHATIb-
HOCTBIO0, KOMIAHUY JTU00 CO3MAIOT CAUIITKOM CIOKHBIN
TIePBOHAYAJIBHBIN MPOAYKT, JIN00 UCKJIIOUAIOT KJIIOUEBEIE
dyurmuu npogykra. MVP nosskeH mpeicTaBiIATh caMy
CYTBb IPOAYKTA B €Tr0 CaMOil OCHOBHO (hopMe.

Haxomnertr, 6usHec BcTymaer B a3y pocTa, 1 Ipouc-
XOIUT CYIIIeCTBEHHBIN OTTOK JIEHEKHBIX CPEeACTB. UTO-
ObI (hMHAHCUPOBATH 9TOT POCT, CTAPTATI TOJIXKEeH OyIeT
UCKAaThb ,ZIOHOJIHHTGJIBHBIfI UCTOUHUK (I)I/IHaHCI/IPOBaHI/IH,
HanpuMep (GUHAHCUPOBAHNE BEHUYPHBIX aHT'€JIO0B.
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OueBUIHO, UTO AJId OM3HECA BAMKHO MOJIYUUTD JOCTA-
TouHOEe (hMHAHCUPOBAHUE COOTBETCTBYIOIETO THUIIA Ha
KakaoM arare. M3 4ero MoKHO CIejlaTh BBIBOJ O TOM,
YTO MPOIIEeCC MOJyUeHUST (PUHAHCUPOBAHUA TOJIMKEH
OBITHh HETIPEPBLIBHBIM, 1 HEOOXOAMMO BBIIEJIUTH TOCTA-
TOUHOE BpeMsA MeKAYy payHAaMu (pUHAHCUPOBAHUA IJIA
TIepPeroBOPOB.

Heo6x0xmM0 0OTMETUTD, UTO TPAUK KPUBOHA CMEPTHU
cTapramna 3aBUCHUT OT psaga (pakTopoB, TAKUX KaK CyMMa
KamuTaja, BJI0KeHHas OCHOBATEJNAMU, U NCII0JIb30Ba-
HUe MeTOJ 0B HauaJbHOU 3arpys3ku. TeMm He MeHee, TUT
oTpacJiu, B KOTOPOii paboTaer 6usHec, u 6M3HEeC-MOAETb
TaK:Ke UMeIOT 3HAUNTEeJbHOE BINAHNE Ha pa3Mep 00-
JIACTHU MOJUHBI CMEPTH.

TexHOJMOrMUeckuii OM3HEC, TAKON KaK OMOTEXHO-
JIOTHUUEeCKU cTaprai, TpebyeTr O0JIbIITNX NWHBECTUITNH
B MCCJIeTOBAHUA U pa3paboTKU, U KATTUTAJIbHBIX 3a-
TpaT. BeaencTBue 9TOTO JOIMHA CMEPTH OY/IeT UMeTh
TeHEeHI[NIO OBITh IIy0sKe U AIUTHCS JOJIbIINE, YeM
00BIUHO. B oTsimume oT 5TOT0, OCHOBAHHBIH Ha CepBUCE
3aIlyCK HYysKJTaeTcsa B HEOOJBIITUX pecypcax, YTo0bI
YTBEPAUTHCS, BeA K HETJIYOOKO# 1 HeJOJITOUN JOJIMHE
cMepTH.

Kak y»xe oTmMeuasioch paHee, KpuBasa JOJUHBI CMeEP-
TU IIPU 3aITyCKe IPeICcTaBJIsdgeT co00i mepuo, Koraa
OCTATOK JIeHEeKHBIX CPeICTB OM3Heca OTPUIATeTbHBIN
¥ YKa3bIBaeT Ha He0O0XOAMMOCTD BHEIITHEeT0 (DMHAHCH-
poBauusa. Eciu @puHamcupoBanue He OyeT MOJYUEeHO
BOBpeMs, y Ou3Heca 3aKOHUYATCA JEeHbT'W U CTaPTAIl
obpeueH Ha mpoBaJi. FI3 aTOTO cienyer, 4To pasmMep
IOJIMHBI CMEPTU, TOKa3aHHBIN HAa KPUBOU, ABJISAETCA
WHANKATOPOM YPOBHSA PUCKA, KOTOPBINT MHBECTOPHI
CBA3BIBAIOT C OM3HECOM.

Eciou 6usHec BhIXKUBaeT B JOJMHE CMEPTH, OCTATOK
IEeHEeKHBIX CPEJICTB CTAHOBUTCS ITOJIOKUTEIbHBIM. YeM
BBIIIIEe OaJlaHC HAJIUYHOCTHU U UYeM ObICTpee MOCTyIaeT
HAJUYHOCTh, T€M BBIIIIe OyIeT JOXO0/ I MHBEeCTOpAa.

Korga naBecTOpbl CMOTPAT Ha KPUBYIO TOJTUHBI
CMepTH cTapTalna, OHU UIIyT PUCK U BOBHATPaKIeHUe,
KOTOpBIE TOJIMKHBI COOTBETCTBOBATD IPYT APYTY.

Ecuu cymrectByeT BhICOKadA JOXOIHOCTD, O KOTOPOH
CBUZIETEIbCTBYET OBICTPBIN POCT KPUBOIL ITOCJIE JOTUHBI
CMEPTH ¥ BBICOKUH IOJIOKUTEIHHBIN OaJIaHC HATUYIHO-
CTU, UHBECTOPBI OJKUAAIOT YBUAETH COOTBETCTBYIOITUHA
BBICOKUI PUCK

Ecou nuaBecTopy OyzeT mpefcraBiaeHa KpuBas «Jlo-
JWHBI CMEPTU» IPHU 3aIlyCKe, KOTopasd MOKAa3bIBAeT
OBICTPBIN POCT MOJIOYKUTEIHLHOTO CANTbA0 (BICOKAS JT0-
XOHOCTD), HO HETJIYOOKYIO ¥ HEOJITOBEUHYIO «[loTuHy
cMepTu» (HUBKUI PUCK), OH, CKOPee BCero, mpumeT
K BBIBOZY, YTO OCHOBATEU He IIOHAJIY CBOETO O13Heca
¥ OTKa’KeTcsd BJIOYKUTH CPEACTBA B cCTapTAaIll.

Amnajoruuuo, ecjiu JOXOIHOCTh HU3KAs, O YeM CBU-
JIeTeJbCTBYET MeAJEeHHBIN POCT MOJOKUTETHHOTO CATb-
10, MHBECTOPHI OJKUAAIOT YBUAETh COOTBETCTBYIOITUI
HUBKUI PUCK, IPeJCTaBJIeHHBIN MeJKOU 1 HeJoJIroHl
«Monunoit cmeptu». Takoil rpaduK MOMKHO YBUAETH
Ha KPUBO, OTHOCAINEHCA K chepe yCayT.
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Ecnu naBecTOpaM npejcTaBiieHa KpuBas «loIuHBI
CMepPTHU», KOTOPasa UMeeT IIyOOKYIO U JOJITOKUBYIIIYIO
IOJIMHY CMePTH (BBICOKUU PUCK), HO MeJIEHHBIN POCT
MIOJIOKUTEILHOTO CAILI0 JeHEKHBIX CPeNCTB (HUBKUMA
IOXOM), OHU BPAI I OYIYT UHBECTUPOBATD.

OCHOBHBIE T€3UCHI JTAHHOI'O UCCJIEN0BAHUS ObIIN
MIPAKTUYECKH IPMMEHEHbI aBTOPOM CTATBHU AJISI CTap-
Tama B 00JIaCTH CO3JJaHUA B Y KpParHe aBTOCAJIOHA BJIEK-
tpokapoB «Green Wheels» B 2015 rogy, a Tak ke ais
YCIIEIIHOrO (POPMUPOBAHUSA PHIHKA 3JIEKTPOMOOMIIEH
B YkpawmHe. [Ipu 3anycKe aBTOCaJI0OHA TPEMSA yUpe-
IUTEJIIMU OBLJI MCIOJb30BAH METOJ CAMO3arpy3Ku.
HauvasnbHoTo hmHaHCUPOBAHUA XBATUJIO HA OTKPBITHE
MIPEAIPUATUA U 3aKYIKY 4 aekTpoMobuieii. 'pamor-
HBIU IIpollecc MJIAHUPOBAHUA (DMHAHCOBBIX IIOTOKOB,
IIO3BOJINJI CTAPTAIY IE€PEePACTH B IIPOIIBETAIOIINI OU3-
Hec. CeroiHS aBTOCAJIOH IIPeAJIaraeT CBOUM KJINEHTAM
MuHUMYM 50 e TUHUIT 9JIeKTPOKAPOB B IIOCTOAHHOM
HaJIMYNU, a IPEIIPUATHE YCIIEIITHO pa3dBuBaeTca. 1'o-
IOBOM 060pOT cocTaBiAeT 3,3 MurH. gosiaapos CIITA.

BriBogpl. IlonaTrue «craprana» Upe3BbIYaiiHO IITNI-
POKOe U OUeHb HesICHOE, OT OTAEJILHBIX OCHOBATeJIeH,
Y KOTOPBIX HET KOMAaH/[Ibl, 10 KPYIHENIIINX TeXHOJIOT -
YeCKUX KOMIIaHUH B Mupe. XOTA OOJIBITUHCTBO JII0IeH
ue orHocAT Uber u Facebook k Toit ke kareropuu, 4To
¥ IPUJIOYKEHUSA, UTPHI U CEPBUCHI, CO3[aBaeMbIe [JIs
COBMECTHOM pPaboThI IO BCeMY MUPY, UX BCe eIlle Ha-
3BIBAIOT CTapTalmaMu.

IIpoBemenHbIil aHAINS TTOKA3aJI, YTO OOJBIITUHCTBO
CTaApTallOB TEPIIAT HeyLauy y)Ke B IIepBble I'OLbL Cy-
mecTBoBaHUA. OMHON M3 IVIaBHBIX IPUYWH IIPOBAJIOB
cTapTana CUuTaeTcA He MPOXOKAeHUe UM «I[oJTuHEBI
cMmepTn». PaccMoTpeB OCHOBHBIE METO/IBI, CIIOCOGCTBY-
IOII[Mie BEIXKUBAHUIO CTApTAIa, aBTOPOM OBLIN OIIpejie-
JIEHBI I'VIaBHBIE PbIYaru 1 CTUMYJIBI, HeO6XO/II/IMBIe AJIA
YCIIEIITHOTO 3aITyCKa 1 IIPOXOXKAeHUA KPUBOH « [[0TMHBI
cMepTu» IJid HOBOTO Om3Heca.

B xauecTBe MPaKTUUECKOTO IPUMEHEHU IPUBEIEH
IpPUMep YCIEITHOTO cTapTana aBTopa CTaTbu — aBTO-
camou «Green Wheels».
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EJJEMEHTU KOHLENUIT COLJIA/IbHO-NEAATOTNYHOIO
CYNPOBOJAY CIMEMN, WO BUXOBYOTb HEMOBHOJIITHIX,
AKI NMEPEBYBAIOTb Y KOH®JIIKTI I3 3AKOHOM

3JIEMEHTbI KOHUENUAN COUUATIbHO-TNTEAATOTUMYECKOIO
COMPOBOXXAEHNA CEMEI, BOCMUTbIBAIOLLUX HECOBEPLIEHHONETHUX,
HAXOAAWUNXCA B KOH®JIUKTE C 3AKOHOM

THE CONCEPTION’S ELEMENTS OF SOCIAL AND
PEDAGOGICAL SUPPORT FOR FAMILIES RAISING MINORS
WHO ARE IN CONFLICT WITH THE LAW

AHOTaUiAA. Y CTATTi PO3KPUTO CYTHICTb TA HEOOXIGHICTb COLIAIbHO-Negaz02i4H020 CyNpPOBOgY CiMeli, L0 BUXOBYIOTb HErMo-
BHOJIITHIX, IKi nepebyBaioThb y KOHPAIKTI i3 3akoHOM. O6fPYHTOBAHO OCHOBHI efieMeHTH Ta iX CyTHICTb BignoBigHOI KOHLenwii.
Knmoyosi cnosa: couianbHa poboTa, couianbHo-negazo2iuHmii CynpoBig, negazozika, CiM’s, HeMOBHOJITHIN, CynpoBig

AHHOTaums. B ctatbe PAcKpbITa CyLHOCTb 1 HeOﬁXOgMMOCTb coynasibHO-Negaeoen4ecKkoco ConpoBOXKgeHns cemert, BOCIu-
TbIBAKOLWMNX HECOBEPLUEHHO/IETHUX, HOXOgALLUMXCSA B KOH¢/’IVIKT€ C 3aKOHOM. OBOCHOBAHbI OCHOBHbIE 31@MEHTbI U 1X CYLHOCTb

COOTBETCTBYIOLLEI KOHLIenumm.

KntoyeBble c10Ba: couynanbHas pG6OTCI, coymnaibHo-negaecoenyeckoe cornpoBoXxgexHune, rnegacoenka, Cembsl, HeCoBepLUeH-

HOJIeTHWUH, COMpoBOXgeHne

Summary. The article reveals the essence and necessity of social and pedagogical support of families raising minors who are
in conflict with the law. The basic elements and their essence of the corresponding concept are substantiated.
Key words: social work, social-pedagogical support pedagogy, family, juvenile, accompaniment.

Hoc'raﬂomca npob6aemu. CyuacHe CyCIIiIbCTBO JKUBe
B €II0XY BiJIbHOTO iH()OpPMAIiAHOTO NOCTYIIY,
IeMoOKparTii Ta BijibHOTO caMoBupaskeHHA. Hamxans,
yac BKasye Ha Ty 06CTaBUHY, I1I0 B IParHeHHi 1o Hali-
OiJIBIIT TOBHOTO CAMOBUPAMKEHHS Ta CAMOCTBEPIKEH-
HA CyYacHIi mMiJIiTKY BCce YacTiIlle mepecTynamnThb Ty
MeJKY, 10 Bigmijige iX Bil HOPMAaJIbHOTO COIliaJIbHOTO
cepeoBUINA Ta CIPUUNHAE TPOOJIEeMHU i3 3aKOHOM.
OcHOBHA MeTa CYYaCHHUX IeaaroriB Ta coljialbHUX
MPAaIiBHUKIB Ma€ MOJATATH ¥ PO3POOITi MaKCUMAaIbHO
30aJIaHCOBAHOTO AJITOPUTMY CIIiBOpari iz cim’amu,
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KOTpi BUXOBYIOTH AiTeli, AKi mepebyBamOTh ¥ KOH-
¢aikTi i3 3aKoHOM.

AHaJji3 ocTaHHIX mocaimkeHb Ta myoikaiiii. Ha
CLOTONHIITHIN TeHb OKpecaeHiil mpobieMaTHIli 3Bep-
HEHO yBary HaCTYIHUX IPeACTaBHUKIB: IICUXOJIOTiB —
H. Magum, H. Makcumernko, O. ITasiuk, M. Bitsauos,
B. Myxina; comianpuux npamniBaukis T. Uypekos, B. T'o-
pauina, O. Kozakosa, JI. [lluninura Ta iHmux cmeria-
JicTiB. ¥V mpaliax mepesiveHnX HayKOBIIiB 371e01/IbIIToTO
BUCBITJIEHO: IICUXO0JIOTiUHI yMOBY (pOpMYBaHHSA arpecii
Y miUTiTKiB, 10 TPU3BOANTD A0 KOH(MDJIIKTIB i3 3aKOHOM;
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OOT'PYHTYBaHHA HEOOXiTHOCTI TPUCTOPOHHBOTO AiaJIOTy
«coIiaJbHUMN memaror (IICUX0JOT)-TiIiTOK- ciMeiiHe
OTOYEHHS HiTiTKAa» ; 3apPyOisKHUM JOCBi comiambHO-
TICUXOJIOTiYHOTO CYIIPOBOAY «IPOOJEMHUX » TTiITiTKiB,
Toirfo. OgHAK, CyYacHi yMOBU BUMATralOTh iIHHOBAI[ili-
HOT'O KOPUTYBaHHSA aJITOPUTMY CITiBIIPAIli COI[iaJIbHUX
PobGiTHUKIB, IICUXOJIOTIB Ta MemaroriB i3 cim’amu, 110
BUXOBYIOTH HEIIOBHOJITHIX, AKi mepeOyBatoTh ¥ KOH-
GurikTi i3 3aKOHOM, came I1e it 06YMOBUJIO aKTYaJbHICTD
TAHOTO JOCJIiMIKeHHd.

MerToI0 CcTATTi € y3araJbHEeHHS 3J00yTHUX HAYKOBUX
PO3po0OK B 00JIaCTi COITiaIbHO-TIEAATOTiYHOTO CYIIPOBOLY
cimetii, 1110 BUXOBYIOTH HETIOBHOJIITHIX, AKi mepe0yBaioTh
y KOHQUIIKTi i3 BaKOHOM, 1X OCyYaCHEHHHA y BUTJIAL
OCHOBHUX €JIEMEHTiB KOHIIeIIIIii.

Bukman ocHoBHOTO MaTepiaay. BBamaernes, 110
OCHOBY CYYacCHOTO CYCITiJIbCTBA CTAHOBUTH TaKa CO-
miaapHa oguHUINA — AK cim’sa. Came y cim’i BizOyBa-
eTbca GopMyBaHHS 6a30BUX HABUYOK, CTABJIECHHS 0
iHIIMX YJIeHiB cycminbcTBa, GOPMYBAHHA OCOOMCTUX
AKOCTeN Ta MopasbHOCTi. I Kosm y miTeit posmounHa-
IOThCA TIPO0JIeMY i3 3aKOHOM, Ha HAITy TYMKY, aKTUBHA
poboTa mpeACcTaBHUKIB COIiaIbHO-TICUXOJIOTiUHOTO Ta
TICUXO0JIOTO-TIeTaTOTiYHOTO CYIIPOBOAY Ma€ PO3IMOUMHA-
THCA, IEePII 3a Bce, HA PiBHI cim 1.

Cremnudika cyyacHOTO CiMeTHOTO BUXOBAHHA JUTUHU
nepeadauae, IepII 3a BCe, TOCTATHIO TOTOBHICTh 0AaThKiB
IO IIOBHOIIIHHOT'O CiIMEHOT'0 "KUTTS Ta BUXOBHOI JisdjIhb-
HocTi. OgHAK CHOTOMHI B YKpaiHi aOCOTI0OTHO BiICyTHA
cucTeMa MiAIT0TOBKY MOJIOAUX IIap A0 CiMENHOTO KUTTA
Ta HaJEeKHOTO BUKOHAHHA 0aThbKiBCHKUX 000B’ A3KiB
[1,c.4-5].

Ha ocHOBi fuHaMiuHOTO 3HUKEHHS BIXOBHOT'O
moTeHIiaay ciMm’i Ta IpUPiBHAHUX 10 Hel WIEHiB cy-
cuinbeTBa (OMiKYHIB, poAWYiB, CycimiB) BidHaUaeTHCA
TmepeBakKaHHA B CKJIAIi MOPAJTbHO-0COOMCTICHUX AKO-
cTell MiATiTKIB KyJIBTY MaTepiaibHOTO O6Jara, CUJIN,
arpecii, o HeraTuBHO BigoOpaskaeTbea Ha (DOPMYBaHHL
0CO0MCTOCTi HETTOBHOJIITHHOTO.

Ha po3B’s13aHHA YTBOPEHUX COIiaJIbHO-TIeIaTOTIUHIX
pobJieM CIIPAMOBAHI UMCJI€HHI HOpMaTUBHO-TIPABOBi
aKTU Ta MeTOAWYHI po3pobku. OqHaK, HAMIOiabII BU-
3HAYHOIO, HA HAIII IOTJISAM, B KOHTEKCTi faHoi mpobJie-
MAaTUKH € POJIb COIiaIbHO-TIEaTOTiYHOTO CYIIPOBOAY .

BapTo 3a3HaunTu, 1o comiaapbHO-IeAATOTIUHUT
CYIPOBif B HaIIi# mep:kaBi mouas popmyBatuca y 1998
POIIi Ha OCHOBi IPOBEIEHHA COI[iaJIbHO-TIEAATOTiYHOTO
eKCIIEPUMEHTY ITOA0 TiATPUMKYN IPUHOMHOI cim’i.
ITocTymoBo faHa TexXHOJOriA Touajga TpaHchopMyBa-
THUCA Ta aKTUBHO 3alIPOBAYKYBATHUCH CIIeIliajgicraMu i
B iHIIIi rayrysi Ta HaIpAMKM COI[iaJIbHO-TIeJaroTiYHOTO
cymposoxny [2, c. T4—78].

Ha cboropuimniuiii feHb JaHWil TepMiH 3100yB BJIacHe
BU3HAHHSA Ta HAJEKHY HOPMaTUBHO-TIPABOBY OCHOBY,
Yy BiITTIOBiZHOCTI IO AKOI cOIlialbHO-IeqaroriyHui cy-
MIPOBig — IIe BUJ B3a€MO3B’sIBKY COIliaJbHOI Ta mega-
TOTiYHOI KOPEKIIifiHOI po60oTH, KOTPa CIPAMOBaHA Ha
OMiKy, JOIIOMOTY Ta MaTPOHAXK IiAJiTKiB, KOTpPi Imepe-

OyBaIOTh Y CKJIATHUX KUTTEBUX CUTYAI[isIX 3 METOIO

ix peabimiTalrii Ta 36epesKeHHS COIiaJIbLHOTO CTATYCY.

Ha mamry nymMKy, IepIioueproBy OCHOBY KOHIIETIITi1
COIliaIbHO-TIEaTOTigYHOTO CYIIPOBOIY CiMeH, 1110 BUXO-
BYIOTH HEIIOBHOJIITHIX, AKi mepe0yBarOTh Y KOHQIiKTI
i3 BaKOHOM € "iTKe (hopMyBaHHA KaTeTopiaJabHOTO ara-
pary (CyTHOCTi OCHOBHUX ITOHATH, METH, 3aBIaHb Ta
Iijieil) Ta BCTAHOBJIEHHS IIOCJIiJOBHOCTI IPiopUTETHOL
TIOCTAHOBKY €JIEMEHTiB, KOTPi B MaitOyTHHOMY CTaHYTh
OCHOBOIO BiIOBiHOI TeXHOJIOTII.

OT:xe, PO3IOUYHEMO 3 TIePIIol YaCTUHY, Y3araJbHIMO
ii cyTHicTh y Buraani rabaui 1.

BamxauBo posymirtu, 1110 camMe nIpaBuiIbHO cop-
MOBaHi XapaKTepUCTUKU KaTeropiaJbHOTO anmapaTry
COIliaIbHO-TIEaTOTiYHOTO CYIIPOBOIY CiMeH, 1110 BUXO-
BYIOTH HEIIOBHOJIITHIX, AKi mepe0yBarOTh Y KOHMPIIKTI
i3 3aKOHOM € OoffHi€0 3 (hyHIaMEeHTAJIbHUX OCHOB T10-
BUTUBHOTO PE3yJabTaTy ¥ PoOOTi 3 TAKUMU CiM MU Ta
HEIIOBHOJIITHIMY B IijioMy.

IITo & mo mocJIi;OBHOCTI TPiOPUTETHOI ITOCTAHOBK Y
€JIEMEHTIB COIliaJbHO-TIeIaTOTiUYHOTO CYIIPOBOAY CiMelt,
1110 BUXOBYIOTh HEITIOBHOIITHIX, K1 Tepe0yBaioTh ¥ KOH-
daikTi i3 3aK0HOM, HA HAIITY AYMKY, BiH Mae 6a3yBaTUCS
Ha HACTYMIHIil MOCJIiJOBHOCTI:

1. HanaromxeHHA KOMIPOMiCHOTO KOHTaKTY;

2. [iarHocTuka (BUABJIEHHA IPOOJIEMATUKN);

3. KoncyabTyBaHHA.

Hamarom:xeHHA KOMIIPOMiCHOTO KOHTAKTY Iepenba-
yae (popMyBaHHS HAJEKHUX YMOB ITTOZI0 BCTAHOBJIEHHSA
JMOBipUMX CTOCYHKIB MiXK IiyriTKamu, 110 mepedyBaioTh
Y CKIaHUX JKUTTEBUX 00CTaBMHAX (B T.U. I WiIeHiB iXHiX
cimeit) Ta coriaIbHIMY POOITHUKAMU, TICUXOJIOTaMMU Ta TIe-
maroramul. B KOHTeKCTi 3a3HAUEHOTO Ma€eThCS Ha yBasi [4]:
— (opMyBaHHSA HAJEKHOTO HOPMATHUBHO-TIPABOBOT'O

IoJd;

— CTBOPEHHSA CIIPUATIUBOTO Ta TOCTYIHOTO iH(popma-
miftHOTO IO (IoIMpPeHHA iHdopMaii mpo neHTpu
COITIiaJbHOTO CYIPOBOAY Ta MATPOHANKY, ICUXO0JIO-
TiYHOTO Ta IOPUAUYHOTO KOHCYJIbTYBAaHHA, TOIIO);

— (hopmyBaHHA BapiaHTIB MEeTOLOJOTIUHOI IiATPUM-
KU 3a3HaUYeHUX cy0’€KTiB Ta 00’ €KTiB comialbHO-
earorigvHoOTO CYIIPOBOAY;

— CTBOPEHHA IIEHTPY KypPaTOpCTBa;

— oprasisallisg aHOHIMHOT'O OH-JIaH KOHCYJbTYBaHHH;

— BeJIEHHA CTATUCTUKMU Ta OIiHKAa e(h)eKTUBHOCTI BIKU-
BaHUX 3aX0iB;

— iH()opMyBaHHS CYCIILJIbCTBA IIPO IIOSUTUBHUM JOCBIi]
TIPOBeIeHOI POOOTH IO COIiaTbHO-TICUXOJOTiUHOMY
CYIIPOBOIY.

Ha eramni giarsocTuku BapTO:

— 3ibpaTtu 3araJbHi gaHi TPo AUTHUHY-TiAJTIiTKA;

— HocaiguTu cTaH 30pOB’ A, 0COOIMBOCTI (PiBUUHOTO
POBBUTKY Ta MOPYIIIEHb;

— HocaimsKeHHA BHYTPIITHBOI IIiIeCIPAMOBAHOCTI
ocobucTocTi (Apy:KHA, yCBimoMIeHa, eroicTuvHa,
BigKpuTa, 3aMKHEeHa, Mpii, ocobucTi mMiHHOCTi);

— HiarsocTmka eMoOIiiiHO-BOJIBOBOI chepu ocodbmcTocTi
miagiTKa (cImocTeperkeHHs 3a peakIliero miriTka Ha

15



// NMeparoriuxi Hayku //

// Mi>xnapofHuit HaykoBui xxypHan «lHTepHayka» // N2 10 (72), 2019

Tabauus 1

XapakTepUCTHKA KaTeropiajJsHOT0 anapaTy KOHIIEIIlil cOI[iaIbHO-TIeJaroTivYHOT0 CYIIPOBOIY ciMeit,
1[0 BUXOBYIOTH HEIIOBHOJIITHIX, AKi Iepe0yBaroTh y KOH(IIKTI i3 3aK0oHOM

XapakTepucTuka

Ile akTUBHUI TIPOIIEC, 1[0 MiCTUTH KOMIIJIEKC IIOCJiJOBHUX Ta IiJeCIIPAMOBAHUX
IICUXOJIOTIYHUX Ta MeJaroTiuyHuX Aill, 10 CIIPUAIOTH COIliaJIbHiNM aganTarii, BHyTpimI-
Hill rapMoHisaIii Ta caMOPO3BUTKY MiAJiTKA, KOTPUU IOTPAIIUB Y CKJIAJHY *KUTTEBY

BigaocHo uieHiB cim’i migmiTka — 116 po3poOKa 3aco0iB Ta 3aX0/[iB IICUXOJIOTiUHOI Ta
megarorivHoil miATPUMKU Ta B3aeMOJii y mporieci opranisaiii KomyHiKaiii Ta BUxo-

B) Crrertiasictu, ski y BigmoBigHOCTI 10 MOCAM0BUX iIHCTPYKILi#l Ta MPUIKCIB 3iICHIO-
IOTH CITel[iajIi3oBaHy Ta IiJlecIpAMOBaHY AifAJbHICTE (colianbHi megaroru, KiaacHi
KepiBHUKHU, IICUXOJIOTYU, BUXOBATEJi, IIKIJIbHI IICUXO0JIOTH, ITPAI[iBHUKH COIiaIbHO-

B) BosiouTepu, KOTpi peasni3yioTs QYHKIIiIO COIiaJbHO-TICUXOJOTIYHOTO CYIIPOBOY

BceranoBiennsa (BigHOBIEHHA) I[iHHICHOTO, IICUXOJIOTIYHOTO Ta €MOI[ilfTHOTO B3a€-
MO3B’sI3KY HEIOBHOJITHLOI'O B COIiaJIbHOMY OTOUYEHHI 3a JOIIOMOI'0I0 UjIeHiB cim’l,

1. @opMyBaHHSA COIiaIbHOI KOMIIETEHTHOCTI — 3400y TTSA HABUYOK aKTHUBHOTO, ITiJe-
CIPSAMOBAHOTO Ta JOOPO3UUJINBOTO CHIIKYBAHHA; KOMIIPOMiCcHOI KOMyHiKaIii, Tomio

2. BuxoBaHHS KOMILJIEKCY AKOCTell, HeOOXiJHUX HEITOBHOJIITHBOMY JJIsI B3a€EMOil
3 HAaBKOJIMIITHIM COIliaJIbHUM CE€PENOBUINEM — COIliaJbHA aJalTallis, coliajJbHa aK-

3. CupusaAHHSA y TOAOJIAHHI 0COOMCTICHUX COIiaIbHUX MPOOJIEM, 1110 BUHUKAIOTH
Y HEIIOBHOJIITHBOTO 3 iHIMIUMU NIPEACTABHUKAMU COI[iyMYy — peajli3yeThbCA uepes

Ne 3/m IMounarTsa
1 ComianbHO-IegaroriyHmi
CYIIPOBiJ cimeil, 1110 BUXO-
BYIOTBH HETIOBHOJIITHIX, AKi
mepebyBaioTh y KOHMJIIKTI | cuTyarito
i3 BaxoHOM
BaHHA OiAJIiTKa Ha CiMeITHOMY Ta COIliaJbHOMY PiBHAX
2 Cy6’ekTu A) BatbKu, yCUHOBUTE, poguyi
mefarorivHuX IeHTPIiB;
meBHOI KaTeropii ocio
3 Mera
IICUXOJIOTiB Ta IIeJaroris.
4 3aBaaHHs
yepes colliaibHe HaBUaHHA
TUBHICTH Ta COIliaibHA aBTOHOMHICTh
COIliaJIbHO-TIeATOTiUHUI CYITPOBi
5 ITini

1. Aganranifini — nepea0avyarTh CTBOPEHHSA CIPUATINBUX YMOB AJIsI MAaKCUMAJIbHOL
agamnTalii HeITOBHOJITHBOTO 10 CyYaCHUX COIIaIbHUX YMOB

2. KomyHikaTusHi — nepeabauarTs (GOpMyBaHHS Ta PO3BUTOK KOMYHIKaTHBHUX
HABUYOK B OpraHisallil HaJaromKeHHs 38’ A3KY 3 IHITUMU YJIeHAMHU CYCI1IbCTBA

3. Opranisarniiiii — cIpuAHHS aKTHUBHOMY KOHTAKTY Ta IIOCiJaHHIO HAJIEKHOTO CyC-
OiJIbHO MicIls B HaBUAJIbHO-BUXOBHIiN Ta ciMelHiN gigaapHOCTI

menaroriyHy Aii0; CTaH POSBUTKY €MOILiil, BOJbOBi

0COo0JIMBOCTi);

— JliaTHoCcTHUKA 0COBIMBOCTEH XapaKTepy (BCTAHOBJIEH-
HA TO3UTUBHUX Ta HETATMBHUX IIPOABiB Y BiTHOIIIEHH]
IO OTOUYIOUUX, HABUAJIHLHOTO IIPOIIECY, TOIII0);

— JliarHocTmKa MisKocobucTicHuX B3aeMuH [3]:

1) B cimeitHOMY KoJIi (XapaxkTepucTuKa cim’i 3a mare-

TepuTOpii, mIpuAOAHHA IPOSYKTIB B MarasuHi, podora
Ha ropomi).

— JliarHOCTUKU IPUYNH BiAXNJIeHDb Yy COIliaJbHiM IO~
BeiHIi migmiTa:

1) BizxmiieHHA Bif IPUHHATOI HOPMU Yepes IOPYIIeHH
y disiosoriuHOMYy Ta MICUXOJOTIYHOMY 3J0POB’T;

2) mopyllleHHs y MiKocoOucTicHi# cepi (i3omarisa

2)

3)

4)

1

pianbHUM 3a0e3MeYeHHIM, BUXOBHUM ITOTEHITiaIoM,
0COOJIUBOCTSAMY B3aEMOBITHOCHH 3 JOPOCIMMH UJIe-
Hamu cim’i);

B IIKiILHOMY IIPOCTOPI (3arajibHa XapaKTepUCTUKA
HaBYAJILHOTO KOJIEKTUBY, BUBHAUEHHSA COIiaJIbHOTO
cTaTyCcy YYHs, BCTAHOBJIEHHSA COI[iaJbHOI IIpUHA-
JIe3KHOCT1 B KOJIEKTHBI: JIifiep, piBHONIpaBHU UjeH,
BUTHAHEIb);

BCTAHOBJIEHHS CTaBJIEHHS JO HABYAJIbHOI JiAJTbHOCTL
(BU3HAUEHHSI IPUYUH HEYCITIIITHOCT, 6af Iy KicTh,
HUBBKUI PiBeHb MUCJIUHEBUX IPOIECiB, IPOTYJIN
HaBYAJLHOTO IIPOIIECY);

BCTAHOBJIEHHSA CTABJEHHA 10 TPYOBOTO IIPOIECY
(axTUBHA UM TaCUBHA yYACTh y JOMAIITHIX CIIpaBax:
TpubMpPaHHA B IOMENIKAHHI Ta HA TPUOYANHKOBiH

o

3)

4)

B HABUAJIBbHOMY KOJIEKTHUBI, BiguyKeHuit y cim’i,
TOIIIO);

Hemnpo@eciiina poboTa IefaroriB Ta ICUXOJIOTIB (3a-
CTOCYBaHHS aBTOPUTAPHOTO CTUJIIO 10 BiTHOIIIEHHIO
IO IUTUHU; BiICYTHICTH HAJIE}KHO ITi X0y 3 ypaxy-
BaHHAM iHAUBiAyaJIbHUX 0COOJNBOCTEN JUTUHI;
KOH(JIIKTHI CTOCYHKHU Y ciM’1);

TIOMIJIKOBE CiMeliHe BUXOBaHHA (HEKOMIIETEHTHICTH
0aThbKiB B eJIeMEHTapPHOMY IICUX0JIOTO-TIefaTOTiTHOMY
IPOCTOPi, MisKocoOUCTI KOHMIIKTY MiK 6aThbKaMMU.
3aificHIOI0UYY TPAKTUYHY peasisallito BuIle 3a3Ha-

YeHUX eJeMeHTiB BapTo Yepe3 HaCTyIIHi (hopMuU:

iHAUBiTya bHOI KOHCYJIBTAIl — HaJaHHA COIiaIbHO-
ImeJaroriuyHoi JOIIoMOI'M HEeIIOBHOJIITHIM, 3 IiJIII0
ixHbOI peabimiTalrii BiAIoBigHO 10 0cOOMCTHX TTOTPEG;



// International scientific journal «Internauka» // N2 10(72), 2019

// Pedagogical sciences //

— colliajibHe HaBYaHHA — aKTHBHA (popMa coIliaJbHO-
memaroriuuoi peabisiTarii HemoBHOJIITHIX, 1110 Ma-
IOTH TPO6JIeMHU i3 BaKOHOM, Y Pi3HUX Mep:KaBHUX Ta
IIPUBATHUX OCBIiTHiX BaKjazax, IOB’A3aHUX i3 oTpU-
MaHHAM IIEBHOTO POAY COIliaJIbHUX OCBITHIX ITOCTYT;

— cuenudiuni mpodeciiiHi OPpUANYHI, TICUXOJOTIUHI,
colliajibHI IOCJIYTY IO BUPIillIeHHIO HAPiBHOMAaHIT-
HIimMuX iHAUBiAyasbHUX Ipo0IeM HeITOBHOJIITHIX,
110 MaIOTh IPOOJIeMH i3 3aKOHOM;

— npodeciiine KOHCYJIbTYBaHHSA 3 I[iJIJII0 OKPECIeHHA
OpiopUTETHUX HAIPAMKIB BUXOAY 3 IIPOOIeMHOL
cuTyallii B AKiii mepeOyBae HeIIOBHOJITHi, 1110 Mae
mpobJieMu i3 3aKOHOM;

— JepsKaBHA HiATPMMKAa HETIOBHOJIITHIX Y TOCATHEHHI
mijie#t micad mpoIecy coIiaJbHO-TIEIaroriuHol pea-
oimirarii.

BupoBamxeHHA 3a3HAUEHUX €JIEMEHTIB BUMAarae

IOTPUMAaHHA HACTYIIHOTO PAAy yMoB [5]:

— (opMyBaHHS COPUATINBOTO ICUXOJOTO-TIEAATO-
TiYHOTO KJiMaTy AJIA HOCJHiAKYyBaHOI CYKYIITHOCTI
00’eKTiB Ta cy0’eKTiB, KOTpe 6 CIIOHYKAaJIO 10 B3a-
€MHOI ToBipH Ta B3aeMO/Iii;

— MOigBUINEHHSA MOTHBAILil 10 ITOLAJIBINIOI colriamisartii,
HaBYAJIBbHOI IiAJbLHOCTI;

— ODpPaKTUYHEe BUKOPWCTAHHSA B IIPOIIECi COIliaabHO-
TICUXOJIOTIYHOTO CYIIPOBOAY iHHOBAIIIMHUX METOIUK
Ta TeXHIiK.

Mu posginagemo nymry Asnekceernko T., KoTpa y cBoit
mpari 3asHayvae, 1110 IPaKTUYHE 3aIIPOBAIXKEeHHA YChOTO

BUIIE 3a3HAYEHOTO HEMOKauBe 6e3 [1, c. 6]:

— CrBopeHHA cIeniagisoBaHUX OPTaHiB COIliaIbHO-
mefarorigvHOTO YIPaBJIiHHA Uyepes IIpeJCcTaBHUIITBA
(¢axiBmiB Ta rpOMaACHKOCTI 3 [eTAJIbHUM OINCOM
iXHiX TOBHOBaKeHb, (DYHKIIil1 Ta 000B’ I3KiB;

— Pospobka KOHKpeTHUX IIporpaM Ii# BigmoBigHO 10
COIliaTbHO-TIeIaTOTiYHUX IIPOBJIeM I'POMAIN T IOTPED
Cy4YacHUX ciMeii, MeTH Ta 3aBAAaHb 1X COI[iaJIbHO-
eJaroTivHOTO CYIIPOBOAY, BUBHAUEHHA KOHKPETHUX
BUKOHABIIIB IIUX IIPOTrpaM;

— CTBOpEHHA COIiaIbHO-TIeAaTrOTiYHOTO ITACIIOPTY KOMK-
HOT'O TEPUTOPIAJIILHOTO YTBOPEHHH;

— MDopMyBaHHA IIEHTPIiB CiMEITHOTO JO3BiIA, ciMe-
HOT'O KOHCYJIbTYBaHHA;

— 3abe3meunTy KOHTPOJIb KBaJMi()ikoBaHOI oprani-
3arrii comiasbHO-IIeAATOTiYHOTO CYIIPOBOAY CiMel,
1IT0 BUXOBYIOTH HEIOBHOJIITHIX, AKi mepeOyBaioTh
Y KOH(JIIKTI i3 3aKOHOM.

BucnoBku. Takum unHOM, CyYacHUT BUXOBHUM IIPO-
Iec BiZHOCHO TPOO6JeMHIUX HEeMOBHOJJITHIX BUMAarae
BUBAKEHOTO, METOANYHO OO PYHTOBAHOTO HMiAX0Iy
IITOZI0 PO3POOKY BiAMOBiAHOI KOHITEMITii.

Ti ocrHOBY MaroTh CKIaAaTH YiTKO CHOPMYIHOBAHME
KaTeropiaJbHUM amapar Ta iHguBiTyaabHO migiopanui
imHoBaIifiHMY iHCTPpYyMeHTapili (BimmoBigHUX MeToiB,
IIporpaM Ta TeXHOJIOTiH) KOTPi 6 CIpUAIN TOJATBIIIO-
MY IIOBHOI[IHHOMY PO3BUTKY CYCIIiJIbCTBA, HAJIEKHIN
opranisarrii BuUX0BHOIO0 IIporiecy Ta peabimiTarii toHUX
YJIeHiB rpoMaiy, KOTPi HOTPaNuIn y CKJIAAHI JKUTTEBL
oOCTaBUHMU.
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NEPBUHHA AHTUMNJATIATHA EKCNEPTU3A
Y MEJAUYHOMY YHIBEPCUTETI: A30BI 3ABJJAHHA,
NMPOrPAMHE 3ABE3MEYEHHS, ABTOPCbKI AITOPUTMMU
TA IX EOEKTUBHICTb

NEPBUYHAA AHTUNNIATUATHAS IKCIEPTU3A
B MEAUWLUUHCKOM YHUBEPCUTETE: bA3OBbIE 3A[JA4YMN,
MPOrPAMMHOE OBECINEYEHUE, ABTOPCKUE AJITOPUTMbI
N NX IOOEKTUBHOCTDb

THE FIRST PLAGIARISM EXAMINATION
IN THE MEDICAL UNIVERSITY: BASIC TASKS,
SOFTWARE, EXPERT ALGORITHMS
AND THEIR EFFICIENCY

AHoTauif. BignosigHo go nonoxeHb LIMBinbHO20 KogeKcy Ykpaium, 3akoHiB Ykpaitu «[1po Bully ocBiTy», «[1po aBTOpCbKe
npaso i CyMixHi npasa» Ta CTatyTy YHiBepcuTeTy, 3 MeTok 3anobi2aHHs MOLMPeHHs M1a2iaTy B HaYKOBMX poboTax BUK/IAga-
LbKO20 CKIAgYy, OKTOPAHTIB, ACMipaHTiB, 3go0yBayiB HayKoBO20 CTyrMeHs Ta CTYJeHTiB, GOTPUMAHHS BUMO2 HayKOBOI eTUKM Ta
noBaan go iHTeNeKTYanbHNX HagbaHb, AKTUBI3ALLT CAMOCTIFHOCTI 1 iHgUBIGYanbHOCTI HAYKOBUX JOCAIgXKeHb i BIgNoBIganbHOCTI
30 MOpyLLeHHs 302a/1bHONPUITHATIX MPABu UMTYBAHHS po3p0o0ieHo [10/10)KeHHs Mpo MpoTUgilo naaziaty Ta ekcrnepTusy Ha-
YKOBMX NpaLb. 3giFiCHEHO aHani3 peanizauii cTpareziv, NPUHLUMNIB akagemiyHoi gobpo4ecHOCTI, MpoepamMHo20 3a6e3nedeHHs
Ta epeKTMBHOCTI PyHKLIOHYBAHHS! QHTUI/IARIATHOI eKkCcriepTU3mu — NepBUHHOI NepeBipku HayKOBMUX NpaAlb HA HASBHICTb aKA-
gemiyHo20 naaziaty y JIbBiBCbKOMY HALIOHA/IbHOMY MEgUYHOMY YHiBepcuTeTi iMeHi [lJaHmnna [annubko2o. 3anpornoHoBaHo Ta
BMPOBAGXKEHO HOBI ABTOPCbKi an2opuTmu. CTBEPGXEHO, LLO MepBYHHA AHTUIIARIATHA NepeBipka Ta HasiBHe Npo2pamMHe 3abe3-
ne4yeHHs BignoBigae Cy4aCHUM HOPMAM, iIHCTPYKLiSIM Ta BUMO2AM LLOGO akagemiyHoi gobpo4ecHOCTI.

KntoyoBi cnoBa: nepsyHHa aHTMNAARIATHA eKCrepT13d, Mpo2pamMHe 3abe3nedeHHsl, ABTOPCbKi a20pUTMM, akagemiuHa go-
bpoyecHicTb.

AHHOTAUMA. B COOTBETCTBUM C MONOXKEHUAMM [PAKJAHCKO20 KOgeKca YKpauHbl, 3aKOHOB YkpanHbl «O Bbicluem obpa-
30BaHMK», «O6 ABTOPCKOM MpaBe U CMexHbIX NpaBax» U YCTaBa YHUBEPCUTETA, C Le/blo MpegoTBPALLEeHNs pACpOCTpaHe-
HWS 102MATA B HayYHbIX paboTax NpernogasaTe/nbcko20 COCTABA, JOKTOPAHTOB, ACMMPAHTOB, COMCKATe/el yYdeHoi CTeneHn
1 CTygeHTOB, coOMOgeHNst TpeOOBAHMI HAYYHOM STUKN U YBAXEHUS K MHTE/UIeKTYA/IbHbIM JOCTMXKeHUAM, aKTMBM3ALMM Ca-
MOCTOSITe/IbHOCTU M MHGUBMGYAIbHOCTM HAYYHbIX MCCAEJOBAHMI M OTBETCTBEHHOCTM 30 HAPYLUeH1e OOLLenpUHATbIX NpaBu
UMTMPOBaHUs paspaboTaHo [MonoxeHne o NpoTUBOGeNiCTBUM MAAMATY M IKCMepTU3e Hay4HbIX TPYgoB. OCyLeCTB/IeH aHd-
/13 peann3aumn cTpateuii, MPUHUMNOB akageMu4eckoli gobpogeTenbHOCTH, MPO2PAMMHO20 obecriedeHnsi U SPPHeKTUBHO-
CTU PYHKLIMOHMPOBAHMS GHTUINARNATHOM 3KCMepTM3bl — NepBUYHON NPOBEPKM HaY4YHbIX pabOT Ha HAMM4YMEe aKageMUYeCKo20
n1a2nata 8 JIbBOBCKOM HALMOHA/IbHOM MegUUMHCKOM YHuBepcuTeTe uMenn anmnna [amuko20. [pegioxeHbl 1 BHegpeHb!
HOBble aBTOPCKME a120pUTMbl. KOHCTATMPOBAHO, YTO NepBMYHAS AHTUIIA2MATHAS MPOBEPKA M MMelOLLeecs MPpo2paMMHOe
obecrieyeHie coOTBETCTBYET COBPEMEHHbIM HOPMAM, MHCTPYKLMAM 1 TpebOBAaHUAM aKageMmnyeckoi gobpogeTenbHOCTH.

KnioyeBbie c10Ba: nepBnyHAs GHTUMIARMATHA IKCEPTI3A, MPO2PAMMHOe obecriedeHune, aBTOPCKMe a20pUTMbl, akage-
MUy4ecKasi gobpogeTesbHOCTb.

Summary. In accordance with the Civil Code of Ukraine, the Laws of Ukraine “On Higher Education”, “On Copyright and Related
Rights” and the University Statute, to prevent of the spread of scientific plagiarism in the works of teachers, in the M.D., PhD
dissertation, in some postgraduate student scientific works and in some student research papers, adherence to requirements of
scientific ethics and respect for intellectual property, increasing the autonomy and individuality in some scientific research and
responsibility for violating of the generally accepted rules of citation developed by the Regulation on plagiarism and scientific
papers examination. The analysis of implementation of strategies, principles of academic integrity, software and effectiveness
of the plagiarism expertise, of the primary academic plagiarism examination of some scientific works in the Danylo Halytsky
Lviv National Medical University. New author algorithms are proposed and implemented. It has been argued that the primary
plagiarism examination and existing software meet full standards, guidelines and requirements for academic integrity.

Key words: primary plagiarism expertise, software, author algorithms, academic integrity.
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HeanHHa aHTHUILIaTiaTHA eKCIIePTU3a HAaYKOBUX
mpalb, SK peaisallid cTpaTerii akagemMiuHoi 700po-
yecHocTi [1] pyuKITioHye y JIbBiBCbKOMY HAIliOHAJIHLHOMY
MeAwYHOMY yHiBepcuTeti imeHi [lanmia ['anumbroro npu
HayKoBoMy Biamisi 3 31 Bepecus 2015 pory. Bigmosigzo
o crarti 32 3akony YKpainu «IIpo Bumry ocBity» [2;
8—11] BuImi HaBUAIBHI 3aKkaagu 30008’ a3ami: 1) BiKU-
BaTU 3aXO/iB, Y TOMY YMCJi IIIJIAXOM 3aIIPOBAKEeHHA
BiAIOBiAHMX HOBITHiX TE€XHOJIOTII, II[OA0 3aMO0iraHHs Ta
BUABJIEHHA aKaAeMiUHOTO IJIariaTy B HAYKOBUX poboTax
HAYKOBUX, HAYKOBO-IEJATOTIUYHUX,, ITeIarOTiUYHNX , iIHIITIX
MIPaIiBHUKIB i 3M00yBauiB BUITIOI OCBiTH Ta TPUTATHEHHSA
ixX o nucruILTiHapHOi BigmoBigaabHocTi [3—6; 12]. Tomy,
BigmoBigHO 10 TosiosKeHb [[MBiTbHOTO KOZEKCY Y KpalHU,
3akony Ykpaiuu «IIpo BUIly ocBiTy» , 3aKOHY Y KpaiHu
«IIpo aBTOpPCHKE IIPaBo i cymikHi mpaBa» [3] Ta CraTyTy
YHiBepcuTeTy 3 MeTOI0 3a6e3meUeHHA aKaaeMiuHol 1006po-
YeCHOCTi, 3aTT00iraHHA MO PEHHS IJIariaTy B HaYKOBUX
poboTax BUKJIAAAIIBKOTO CKJIAY, JOKTOPAHTIB, acIipaH-
TiB, 3/00yBaUiB HAYKOBOI'O CTYIIEH Ta CTYAEHTIB BUIIYC-
KHUKIiB (30Kpema KBai(ikamiiitaux pobir creriaicra Ta
MaricTpa) ycix opm HaBuauHA [1; 2; 4—6; 9]; po3BUTKY
HaBUYOK KOPEKTHOI poboTH i3 mxepesaMu iH(popMmalrii;
JOTPUMAaHHA BUMOT HayKOBOI €eTUKY Ta II0BAaTu 10 iHTe-
JIeKTyaJbHUX Hamoaub [3—5]; akTuBisaliii camocritinocTi
1 iHIMBiAyaIbHOCTI IPY CTBOPEHHI aBTOPCHKOTO TBOPY
[4-"7]1 BigmmoBimaTBEHOCTI 38 TOPYIIIEHHA 3araJIbHOIIPUITHSA-
TUX IPABUJ MUTYBaHHA [4; 6—8] — Hamu po3pobaeHo
MeTOIWYHI BKagiBKU 3 MPOTHUAI] aKaJeMiYHOMY TLIariaTy
[9]. Bizmosizuo 1o ct. 32 3akony Ykpaiuu «IIpo BuIy
OCBiTY» BHIIlI HABUAJIbHI 3aKJIaau 30008’ I3aHi BXXKUBATHU
3aX0/1iB, BKJIIOUAIOUM 3aIIPOBAKEHHA BIATIOBIIHIX HO-
BITHIX TEXHOJIOTiH, A IPOTHUAII Ta BUABJIEHHA ILIariaTy
[9—-12], 1110 € BasKJIMBOIO TIPOOIEMOIO, AKA MAa€ He JIUIIIe
axameMiuHui Ta ropuguuHmii [5—7; 10; 11], ame Takox
€KOHOMIiUHMI Ta COL[iOKYJIbTYPHUI KOHTEeKCTH [1—3;
7—9] ra BIIMBaE Ha aKaqeMiUYHUI PeUTUHT HAaBUYATILHOTO
sariyany [1; 5; 7; 8; 11].

Meta po6oTu. AHauris peasisarnii cTpareriii, npuH-
IUOiB aKkageMiuHoi J0OPOUeCHOCTi, ITPOrPaMHOTO 3a-
OesmeueHHA Ta e()eKTUBHOCTI PYHKI[IOHYBAaHHS aH-
THUILJIaTiaTHOI eKCIIepTU3M — MEePBUHHOI IepeBipKHu
HAyKOBUX IIpallh Ha HAABHICTh aKaJAEeMiUYHOTIO IIariaty
y JIbBiBCBbKOMY HaAI[iOHAJIBHOMY MEeIUYHOMY YHiBEpCH-
reri imeni [laruna NanunbsKoro.

HesBaskarouu Ha Te, 1110 IOIIOBi/Ii TPO BUKOHAHHA HAY-
KOBUX pO0iT 3aCTyXOBYIOTHCS Ha 3aCiTaHHAX TPOMLIbHUX
Kagenap (1abopaTopiit), miariaT € JOCTaTHHO MOITUPEHUM
sasurtieM [1; 5—9]. ITono:KeHHA PO IEPBUHHY IIEPEBipPKY
HaAyYKOBUX IIpallh Ha HAABHICTh aKaAeMiUHOIO0 IIariaTy
(mopy1IieHb akameMiuHoi JOOPOUEeCHOCTi) po3pobaene
BiZITOBigHO 10 pekoMeHpaIiit Acortiarii €BpomeiicbKux
YHiBEPCHUTETIB IIIOJ0 BiAKPUTOTO AOCTYITY A0 HAYKOBOI
indopmarrii (2008 p.), misxkaapogaUX acomianiii IFLA,
SPARC, LIBER, EiFL Ta iu. [1; 8; 9], a Tako:K y Bix-
noBigHOCTI 10 TocTaHOoBU BepxoBHoi Pagu Ykpainu
«IIpo Pekomenzarrii mapsiaMeHTChKUX CIyXaHb 3 IUTaHb
PO3BUTKY iH(opMAaIifHOTO cycnibeTBa B YKpaini» (2006

p.) 11070 3a6e3meUeHHA BiKPUTOTO O€3KOIIITOBHOTO
IarepHeT-mocTymy mo pecypcis [6—8; 10; 11], cTtBopeHHX
3a PaXyHOK KOIITiB Jlep:KaBHOTO 010 KeTy YKpainu;
6asyroThcsa Ha 3aKoHi YKpaiuu «IIpo BuIy ocBitTy»,
nosiosxeHHi «IIpo ocBiTHBO-KBaTi(hikamiiiHi piBHi (cTy-
TIeHEeBY OCBiTY)» . 3IifICHIOETHCS TOBHOITiHHA TOTOYHA
mmepeBipKa aucepraiiumux pobiT Ta ycix myoOsrikaiii
OpaIiBHUKIB i CTYyZeHTIB Ha TpeagMeT BUABJIEHHS aKa-
memiunoro maariary [8; 9]. AnTumniariaTHa eKcriepTusa
(mepBMHHA aHTUIIATiaTHA ITePeBipKa) HAYKOBUX IIPAIlh
B JIbBiBCHKOMY HaAIliOHAJILHOMY MEIMYHOMY YHiBEpCUTE-
Ti, srignHo 3 [Tomosxeunram Bix 30. 09. 2015 p., BKItouae
KOMILJIEKC 3aXO0/[iB peaJsrisallii 0a3oBux 3aBAaHb aKkame-
miuHOi fo6pouecHocTi [1; 5; 9]: 36epeKeHHT aBTOPCHKUX
IIpaB ILJIAXOM IPOBEIeHHS ITePeBipKY HaYKOBUX IIPaIlb
Ha ILIaTiaT [0 IPOoIeAypH iX mybJrikarrii Ta / abo 3aXuCTy;
(opMyBaHHS Ta POSBUTKY PEIIO3UTOPI 0 (€IEKTPOHOTO Jie-
TIO3UTOPiI0) HAYKOBUX POOIT, AK AKepesa 3a0e3meueHHA
BLIBHOTO IOCTYITY O HAYKOBUX MaTepiaJliB Ta COPUAHHA
MiABUINEHHIO IPECTUIKY 1 PEUTUHTY YHIBEPCUTETY; 10~
KpalleHHs SKOCTi OCBiTH, SKe 0a3yeThCs Ha MiIBUIIeHHL
MIPOAYKTUBHOCTI HaBUYaJIBbHOTO TIpoIiecy [6—9; 13—15]
Ta IPUCKOPEeHH] Ilepefadi 3HAHb Ta iMIIJIeMeHTAaIlil pe-
3yJIbTATiB HAYKOBUX JOCTiM:KeHb [2; 4; 6; 8—11; 13—-15].
Pobora gamoro migposainy nependauae 3abesneueHH
TOTPed HayKOBUX, HAYKOBO-TIEAAaTOTiUHUX IPAIliBHUKIB
Ta BUKOHABITiB HAYKOBO-AOCIiAHUX pooiT [1-3; 6; 11; 12]
y (baxoBiil 1oTOMO3i Tpu BUBHAUYEHHA CTYIIEHA YHIKAIb-
HOCTi HAYKOBUX TEKCTIiB Ta MOXKJIMBOCTi CKEPYBaHHA
HayKOBOI mpalli ajda myoaikarii / saxucty [2; 5; 7; 9;
12; 13]. HaaBHe cTangapTHe IporpaMHe 3a0e3IeUeHH T,
AKe MOCTiHO OHOBJIIOETLCSI Y HAYKOBOMY Biamisi Ta 3a-
CTOCOBYETHCS IJIA aHTHUILIAriaTHol nepeBipkm [1; 8—11;
13; 16—19]: «Etxt ArTunnariat» 3.72.0.0., «Etxt Autu-
miariat» 4.63.0.0., «AntiPlagiarism.NET» 3.72.1.4.,
«Advego Plagiatus» 1.3.1.7., «Advego Plagiatus»
1.3.3.2., «Advego Plagiatus» 3.0.12., «Viper».
BpaxoByroun BeMKy KiJIbKiCTh HAYKOBUX TIPallb,
1110 CKePOBYIOThCA Kadenpamu AJs myosrikarii, mpoirec
ix TexHiUHOI TepeBipKM (KOKHOI 30KpeMa, ¥ CYKYITHOC-
Ti, — II0 CeKIifAX) € JOCTATHLO PECYPCOEMHOIO IIPOIIe-
nypoio [2; 9—13], 1o moTpebye 3HAUYHUX 3aTPaT vacy.
Tomy akTyaJ bHUM € ITpobJieMa OITUMi3allii mepeBipKu
TaKWX MIPAIh IIJISIX0M BIPOBAIMKEHHI HOBUX aJTOPUT-
MiB ekcmeptusu [8; 9; 16; 18; 19] 3 KoMILIeKCHIM 3aCTO-
CYBaHHAM AK OHJIaMH-pecypciB [17-19], Tak i meckTor-
HOTO ITPOTrpaMHOTO 3abe3meueHHd [8; 9; 15—-18]. 3a 2018
pix — 1 cemectp 2019 p. POKY IPOBEIEHO IEPEBiPKY
4028 nHaykoBux pobiT, BKatouatoun 302 nucepramiiini
mparii Ta aBTopedepatu, 92 miApyUYHUKY, HaBUAJIbHI
moci6HUKY, 44 MeTOAWYHI BKa3iBKMU Ta peKoMeHaaIrii,
19 — gunnomHui i maricrepcbki mparti, inmri — crarti
Ta Te3W KOH(pepeHIit. 85 HayKOBUX mpaIlb 0yJo Bim-
XUJIeHO, 37 3 HUX, IIiCJIs HaJaHHS KOHCYJIbTATUBHUX
PeKOMeHJAIli}l aBTopaM IIoA0 IIOKPAIeHHA 3MiCTy Ta
IIPaBUJIBHOCTI O(hOPMIEHHA JIiTepaTypPHUX IIOCUJIaHb
[4=7;9; 12—15] mpoBeeHoO MOBTOPHY IIepeBipKy. 3a-
IIPOIIOHOBAHO Ta BIPOBAYKEHO IBA HOBUX AJTOPUTMU
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onTmMisaIii IMBUAKOCTI BUKOHAHHSA IIEPBUHHOIL TeX-
HiyHOI aHTHMIIAaTiaTHOI TepeBipKu 6e3 BTpaTu AKOCTi
ii BukoHaHHA [9—12; 13—16] mrsaxoM IOCJIiJOBHOTO
Ta OMHOMOMEHTHOTO 3aCTOCYBAHHA BiTbHOJZOCTYITHUX
meckronmHuX iporpam [8; 9] «Advego Plagiatus», «Etxt
Anrunnnarnar» («AntiPlagiarism.NET») rta inrepuer-
pecypcie «Content Watch» ta « BelRu» [9; 17-19].
3a mepIuM aJropUTMOM 3aiticHeHo mepeBipry 480
HaykoBux npamsy 2018 p. Braciigoxk HasgBHOCTI aKa-
memiuHoro miariaty Bigxwiaeno 32 mparri (12,8 % cyoBu-
6iprw). Ileprnii 3aTIpOIIOHOBAHMH AJITOPUTM TO3BOJIAE
3mificHnTy eKOHOMIio o 75 % s3arpaT eeKTUBHOTO Yacy
0e3 BTpaT! pe3yJIbTATUBHOCTI aHTUIJIATiaTHOI Iep-
BUHHOI TEXHIUHOI eKCIIepTu3u. 3a iHIIUM aJropUTMOM
3rmiticuena BubipKoBa mepeBipka 150 HayKOBUX mIpaIlh
npaIiBHUKIB JIbBiBCHKOT'0O HAI[IOHAJILHOTO MEIUTYHOTO
yHiBepcutety imeHi [lanmna 'anmubkoro. Bracaizok
HAABHOCTI aKaJeMiuHOrOo IIariaTy BiixuaeHo 7 mpaib
(4,7% cy6Bubipkm). [Ipyruit 3amrpOITOHOBAHMIT AJITOPUTM
I03BOJIsIE 3MilicHnTH eKoHoMiro 81,11 % — 85,71 % 3a-
TpaT e)eKTUBHOTO Yacy 6e3 BTpaTu pe3yIbTaTUBHOCTI
AHTUIJIariaTHOI IePBUHHOI TeXHIYHOI eKCIIepPTU3N.
AnTuniariaTHe TexHiuHe 3a0e3IIeUeHHs, II[0 BCTA-
HOBJIeHE 1 QyHKITiOHYE V JIbBiBChbKOMY HAIliOHAJILHOMY

MeAWYHOMY VHiBepcureri imeHi Januna N'anunbskoro
BiAOBiZlae CydyacHUM KPUTEPiaAM, IIOCTiliHO OHOBJIIO-
€ThCA Ta € aJleKBaAaTHUM IIOI0 IPOBEJAEeHHA IIepPeBip-
KU KUPUJIUYHUX Ta JATUHCHhK0OA0ETKOBUX HAYKOBUX
TexkcTiB. Ha 3anut croerjiasisoBaHuX BUeHUX paj, AKi
GYHKITIOHYIOTH B Y HiBepcuTeTi Ta sKypHaJaiB (Acta
Medica Lcopoliensia, Bicaux HTIII, Tor1o), peryisipHo,
y BigmoBigHOCTI 11010 TpadiKiB iX poOOTH, TPOBOAUTHLCS
IOJaTKOBUH (haxOBMI aHAJII3 HAYKOBO-IOCJIi THAX IPAIlhb
1040 IX BiANTOBiZHOCTL KpUTEPiAM OpUTiHAJIBHOCTI
Tekcery [1; 2; 7-9; 17; 18].

BucuoBku. EKkcnepTHa OIliHKa HAYKOBUX IIPAallb,
BKJIIOUAIOUM aHTUILIATiaTHY IIEPEBIPKY € BaXKJIMBOIO
epeayMOBOIO 8/IEKBATHOCTI peasrisallili KOMIIJIEKCHUX Ha-
VKOBHX T€M BUIIMX HABUAJIBHUX 3aKJIAMiB Ta 00’ €KTHUBI-
3ye€ 3arajJbHY OI[IHKY AKOCTI IIpe/ICTaBJIEHHA Pe3yIbTaTiB
JOCTiIKeHb Y (pax0BUX Ta iHIMMX HAYKOBUX BUJAHHAX,
BKJIIOUAIOUM B0KPeMa AucepTaliiiai podoTu, MoHOrpadii,
HaBYAJbHO-METOAMYHI ITOCIOHMKI, CTATTL Ta T€3U JOIIO0-
Biiell HayKOBUX KOH(pepeHIiti. PyHKI[IOHYBaHHA aHTU-
mJIariaTHOI eKCIIepTu3n y JIbBIBCbKOMY HAIliOHAJTbHOMY
MeZUYHOMY yHiBepcurerTi imeHi [larnuna Nanunbkoro
BiITIOBiZjae cyyacHUM HOpMaM, iHCTPYKIIiAM Ta BUMOTaM
110710 3a6e3meUeHHs akageMiuHOol J00pOUeCHOCTi.
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Summary. The necessity of application of sensing systems is considered and some of their parameters are described, which

are useful for robots with systems of artificial intelligence.

Key words: robots, artificial intelligence, analysis of the stages.

he use of artificial intelligence systems is spread-
ing at an increasing pace. Its operation requires

a number of prerequisites. The most significant di-

rection is an implementation of sensing systems that

allow to gather the data required for an analysis and
decision making.

The tools for implementing sensing systems can be
classified as follows [1, p. 72-75]:

o tactile systems — systems that give the manipulator
an ability to respond to a touch of any object;

e power or momentary devices — allows to analyze
(estimate) efforts when working in contact with ob-
jects (measured forces and moments) in the chosen
coordinate system;

e [ocation systems — systems that, with the help of any
emitting source determine the presence of different
objects (mainly in the robot’s movement direction),
their location and distances to them (as well as dis-
tance change velocity);

e computer vision systems, which allow to recognize
the objects and conditions (the location and nature
of the object’s motion), making of a decision by ro-
bot’s controlling system to ensure the rational action
according to the current surrounding conditions;

e other sensing systems the robot and RTK to deter-
mine the properties of the environment, process
control, quality, performance, etc.

Another way of the classification is based on the
action principle of concrete primary measuring trans-
ducers (sensors) [2, p.110-132]:

e inductive sensors;

e Hall sensors;

capacitive sensors;

ultrasonic sensors;

near-field optical sensors;

tactile sensors;

e discrete threshold sensors;

e analog sensors;

¢ internal sensors of robot’s work units’ condition.

To this list should be added the methods of detection
of the objects in the distant field — these are location
systems of various types, as well as systems of com-
puter vision (video surveillance with the system of the
analysis of the incoming frame stream).

Usually the most informative is video informa-
tion (or stationary images — individual frames), so
the “scene analysis” is given considerable attention
[3, p. 282—313]. This raises the next question: which
way of representation of the graphical information to
use — voxel or pixel graphics [4, p. 38—40, 142-143].

The voxel model is a three-dimensional raster. Voxel
is a volume element. By analogy with 2D raster which
consists of the pixels, the voxels fill the volume in a
three-dimensional raster. As you know, any pixel must
have its own color. Any voxel also has its own color and,
moreover, transparency. Full transparency of the voxel
means the void of the corresponding part of the volume.

According to this:

e pixel — the smallest element of the two-dimensional
space, divided discretely into a set of equally sized
parts, characterized by the location (coordinates)
and color;

e voxel — the smallest element of the three-dimensional

space, divided discretely into a set of equally sized
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parts, for which, in addition to the location and color,
another characteristic is added — transparency.

Based on the properties of these graphic elements,
one can define the scope of their application. Pixel
images (for example, a photo) are obtained, it can be
said, using traditional methods and such images can
be obtained in simple ways.

The acquisition of voxel images requires the use of
complex tools, such as tomographs that measure an
object layer by layer and allow to analyze the model
in a layered manner. The tomograph refers to devices
operating in the near-field, in particular, it is used
the same way in medicine. That’s why the use of voxel
graphics is unacceptable for mobile robots controlled
by Al systems, since it is impossible to obtain volu-
metric (layered) images of the objects that are located
far away from the information gathering system and
raises questions about the feasibility of such actions.

Therefore, the pixel graphics are better suited for
mobile robots.

Accordingly to this a number of tasks arise:

— an image acquisition during “scene” scanning;

— identification of an individual objects;

— acquiring of the position of objects depending on
distance and location;

— identification of objects (comparing to available in
the database);

— analysis of received objects using the decision-
making system;

— generation (by the controlling system) of a sequence
of commands to fulfill the chosen decision.

“Scene” scanning is carried out by location system
(radio or acoustic location) or by computer vision. More
likely the usage of the latter option.

Received image should be analysed by selecting sepa-
rate objects which can be located on different distances
from registration tools. Each of the selected objects
will be further evaluated as a two-dimensional image.

Successful comparison of the stage objects requires
them to be equally scaled according to distance to these
objects and angular size of each of them (Fig. 1).

Later on the received images should be digitally
represented as matrices, usually in the same dimension.
Every pixel is described by a brightness and color, for
example using RGB codes. Presented in a such way
objects can be compared with previously added to the
database with the purpose of their identification. In
case of an absence of the object in database it should be
inserted by operator as a new element with the addition
of the corresponding comments-identifiers based on

/

Fig. 1. Chart of down-scaling of objects of the stage
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received visual information. This will allow to reuse  different purposes will be necessary their own specific

the newly added data for characterizing the similar databases. The development of the universal base in

objects in the future. theory is possible, but will need a very large amount
Populating of the images database becomes the of information and storage space.

“learning” process of the robot. For the robots of the
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COMPLEX USE OF RECOVERED HEAT TO INCREASE
THE EFFICIENCY OF GAS-FIRED BOILERS

Summary. The work of complex heat-recovery systems using water-hiting and air-heating heat-recovery exchangers was
investigated. The combined use of recovered heat to heat the return heat-network water, water of chemical water-purification
system or combustion air will provide condensation mode of heat-recovery equipment throughout the all heating season. This
will lead to a significant increase in the thermal capacity of the boiler plant and corresponding to save fuel.

Key words: heat recovery, exhaust-gases, condensation mode, coefficient the use heat of fuel of boiler.

One of the areas of energy conservation in power en-
gineering is to increase the efficiency of fuel use in
boilers through the deep recovery of the heat of exhaust-
gases. Traditional heat-recovery technologies, in which
only the return heat-network water is heated, provide
cooling of flue-gases to a temperature of 70-80 °C.
This temperature level of flue-gases corresponds to an
increase in boiler efficiency by approximately 2—4 % .

20

For a greater increase in boiler efficiency or the
coefficient the use heat of fuel of boiler (CUHF), it is
necessary to ensure the mode of deep heat-recovery of
exhaust-gases throughout the entire heating period.
For this purpose, it is necessary to use an addition-
al heat exchanger in which the heated heat-transfer
agent has a lower temperature than the return water of
the boiler. This heat-transfer agent can be cold water
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that enters the chemical water-purification system,
or combustion air. In this case, in the heat-recovery
installation will be carried out the complex use of heat
to heat two heat-transfer agents with different tem-
perature potentials [1-3]. In fig. 1, 2 as an example,
the schemes of boiler plants with the specified combina-
tion. So, in the scheme (Fig. 1), an installation with an
additional second heat exchanger for heating the water
of the chemical water-purification system (CWPS)
is proposed. The scheme in fig. 2 corresponds to the
combination of hot water and air heat exchangers. In
this scheme, the water heater is located in front of the
heater along the way exhaust-gases. In this case, all
the recovered heat is used in the boiler: for heating the
return water and the combustion air. The specified com-
bination of heat exchangers will provide condensation
operation of the heat-recovery equipment throughout
the heating season, because in the coldest period of the
year, the deep heat-recovery of gases can be achieved
through cold air, and in the spring period by reducing
the temperature of the return heat-network water.
In fig. 3 shows the results of calculations of the
level of efficiency increase (CUHF) An of the boiler for

two options for using the recovered heat, namely: only
for the needs of the boiler and with the combined use
of heat. The calculations were made for the following
conditions: the heat-exchange surface of these heat
exchangers consists of finned bimetallic pipes (steel
base and aluminum fins), the calculated environment
air temperature of the heating system is ¢ - =—-20 °C,
its temperature difference AT = 70—115 °C, water con-
sumption on the CWPS meets the standards of feed
(1.5% of the water consumption to the boiler), the
initial temperature of the raw water is 5 °C, the final
temperature is 30—40 °C.

As can be seen from the obtained results, the com-
bination of heat exchangers can provide deeper cool-
ing of exhaust-gases and an increase in CUHF of the
boiler plant during the heating period by 6—10 % , and
when using reclaimed heat only for heating the return
heat-network water, the boiler efficiency increases
by 4.2—6 %

In fig. 4 shows the results of computational stud-
ies of the levels of increase in boiler efficiency when
combining water and air heating heat exchangers.
The results show that the use of an air heat exchanger

e - t0 consumer
2 3 1 goto CWPS 4 5
1 \ |—<- raw water
by 7 A
- /

* + T condensate outlet

return heat-network water

|

6

Fig. 1. Schematic circuit of the heat-recovery installation with the complex use of two hot-water heat exchangers:
1 — boiler; 2 — heater of return heat-network water; 3 — raw water heater; 4 — exhaust-gas heater;
5 — chimney; 6 — exhauster
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cold air
2 L 4 5
1
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Fig. 2. Schematic circuit of the heat-recovery installation with the complex use of water and combustion
air heat exchangers: 1 — boiler; 2 — heater of return heat-network water; 3 — combustion air heater;
4 — exhaust-gas heater; 5 — chimney; 6 — exhauster; 7 — blower
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Fig. 8. Dependence on environmental temperature ¢, the

level to increase efficiency (CUHF) boiler An using reco-

very-heat for heating return water (1), raw water to the
CWPS (2) and the complex use of heat (3)

(in particular of a panel type) for additional cooling
of exhaust-gases (see Fig. 2) provides an additional
increase in boiler efficiency by 1-2.2 % compared
to using only a heat exchanger for heating return
heat-network water, which correspond to the data of
Fig.3. However, at the same time, the heat exchange
surface of the air heater is more than 2 times great-
er than the heat exchange surface of the water heat
exchanger. The further increase in boiler efficiency
is associated with a more significant increase in the
dimensions of the air heat exchanger.

In both proposed heat-recovery circuits (see fig. 1,
2), thermal protection of the exhaust-ducts (installa-
tion of the exhaust-gas preheater) against condensate
formation is provided.
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Fig. 4. Dependence on environ-mental temperature ¢, the
level to increase efficiency boiler An using recovery-heat
for heating return water (1), combustion air (2) and the
complex use of heat (3)

According to the estimates, the payback period
for the introduction of heat-recovery plants with two
water-heating heat exchangers does not exceed 1.5
years, and when combining water- and air-heating
heat exchangers — 2 years.

Conclusions

1. The applying of the complex use of recovered
heat to heat the return heat-network water and the
raw water for the chemical water-purification system
(or combustion air) can provide an increase in boiler
efficiency (CUHF) by 6—-10%.

2. The complex use of water heat exchangers is
preferable to the combined use of water and air heat
exchangers due to the significant dimensions of the
latter.

References
1. Fialko, N. M., Navrodskaya, R. A., Gnedash, G. A., Presich, G. A., & Stepanova, A. I. (2014). Increasing the ef-
ficiency of boiler plants of communal heat energy by combining the heat of the exhaust-gases. International Scientific

Journal” Alternative Energy and Ecology, (15), 126—-129.

2. Fialko, N. M., Presich, G. A., Navrodskaya, R. A., & Gnedash, G. A. (2011). Udoskonalennia kompleksnoi systemy
utylizatsii teploty vidkhidnykh haziv kotloahrehativ dlia pidihrivannia i zvolozhennia duttovoho povitria [Improvement
of the complex heat-recovery system of exhaust-gases of boilers for heating and humidifying blown air]. Promyshlennaia

teplotekhnika [Industrial Heat Engineering], 33(5), 88—95.

3. Navrodskaya, R. A., Fialko, N. M., Gnedash, G. A., & Sbrodova, G. A. (2017). Energy-efficient heat recovery sys-
tem for heating the backward heating system water and blast air of municipal boilers.Thermophysics and Thermal Power

Engineering, 39(4), 69-75.

28



// International scientific journal «Internauka» // N2 10(72), 2019

// Technical sciences //

Boiikis Mukoaa BacuianoBuua

Kandudam mexHiutHUX HAYK,

douenm kagedpu mpaHCcnOPMHUX MeXHOL02ill
Hauyionanvruil ynigepcumem «JIvgi6cvka nonrimexnixa»
Boiikus Hukoaait BacunbeBuu

Kandudam mexHu4ecKux Hayk,

douenm xagedpvL MPAHCNOPMHBLX MEXHOJ02ULL
HayuonanvHoulilt yhugepcumem «JIb6068CKaAA NOLUMEXHUKA»
Boykiv Mykola

Candidate of Technical Sciences,

Associate Professor of Transport Technologies Department
Lviv Politechnic National University

Kurenxo Onexcanap BikTopoBuu

Kandudam mexHitHUX HAYK,

douenm kagedpu mpaHCnOPMHUX MeXHOL02ill
Hauyionanvruil ynigepcumem «JIvgi6cvka nonrimexnixa»
JKurenko Anexcanap BuktopoBuu

Kandudam mexHu1ecKux Hayx,

douenm xagedpvL MPAHCNOPMHBLX MEXHOJ02ULL
HayuonanvHoulilt yhugepcumem «JI[b606CKaAA NOLUMEXHUKA»
Zhytenko Oleksander

Candidate of Technical Sciences,

Associate Professor of Transport Technologies Department
Lviv Politechnic National University

AHAJNI3 OC/IAYXEHb MAPLUPYTU3ALII PYXY

YIK 519.863

3 BUKOPUCTAHHSIM MYPALLIMHUX AJITOPUTMIB ONTUMI3ALIT

AHAIN3 UCCNEJOBAHUN MAPLIPYTU3ALIUU ABUXKEHUS
C UCNOJIb3OBAHUEM MYPABbUHbBIX AITOPUTMOB ONTUMU3AL NN

ROUTE INVESTIGATIONS ANALYSIS USING
ANT COLONY OPTIMIZATION

AHOTaUifl. 3anponoHOBAHO §o pO32/1gy AHANI3 GOCAIgXKeHb LL0GO OMTUMI3ALii CKIagHMX CUCTeM, ge 3aCTOCOBYIOTLCS Mpu-

POGHI MeXAaHi3Mu MOLYKY HAMKPALLMX PillieHb — MYPALLMHI a120PUTMM.
KntouoBi cnoBa: MypatumnHi an2o0putmu, 3agada KOMiBosixxepd, MapLupyT.

AHHOTAUMA. ﬂpegﬂo»(eHo K pacCMOTPeHno aHain3 MCCﬂegOBGHMl;I Mo onNTUMMn3aunn C1I0XXHbIX CUCTeM, ege NPUMEHA0TCS

npnpogHble MEXAHN3MbI NMONCKA JyHLLINX pELUCHI/II/VI — MYpaBbhHbIe a/120PUTMbI.
KnioyeBble choBa: MypaBbuHble a/120PpUTMbl, 3aga4a KOMMNBOSXKepd, MApLLIpyT.

Summary. It is proposed to consider the analysis of research on optimization of complex systems where natural mechanisms

of searching for the best solutions — ant algorithms are used.
Key words: ant algorithms, travelling salesman problem, route.
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B HayKOBi¥ mepioaunIli ITMPOKO IPeCTAaBIEHO TOUHI
Ta eBPUCTUYHI TiAXOAW BUPITIIEHHS 3a/[a9 O T M-
satrii [1]. Hegomikowm mepioro migxony € morpeba B Be-
JUKUX O0UUCIIOBAJIBHUX Pecypcax, IPYyTrui miaxia me
rapaHTye BU3HAUEHHA ONTUMAJIHHOTO BUPIIIeHHA IIPO-
0JieMH Jal0uM Ha BUXO/1 IeBHUN JOKAJbLHUNA OIITHMYM.

Bce vacrinie npu onTumisarii CKIagHUX CUCTEM Ha-
YKOBIIi 3aCTOCOBYIOTH IPUPOAHI MeXaHI3MU NPUNHATTA
HaWkpamux pimens. Haykosuit manpamork Natural
Computing 06’e1Hy€e MeTOAY 3 TPUPOIHUMHU 3ac00aMu
OPUNHATTA PillleHb 40 AKUX HAJEXKUTh aJITOPUTMU
myparuHux KooHii (Ant Colony Optimization). IIpu
TaKOMY IiIX0Ai BiAMOBIAIOTHCA Bif cTIpob BigmyKkaTu
TOUHE PillIeHH i 30CePeIKYIOTHCA Ha MIOIITYKY HAOIKe-
HOI'0, HexXal He OITUMAJILHOI'0, ajie X04a 0 0JIM3BbKOr0 40
HbOro. MypamniuHi afropuTMu € OfTHIMU 3 Halie(DeKTHB-
HIINTMX TOJiIHOMiaJbHUX aJITOPUTMIB JJIA 3HAXOMKEeHHA
HaOIMKeHUX PO3B’A3KiB 3a1aUi KOMiBOs:Kepa, a TAaK0MK
aHAJOTIUYHUX 3a/a4 IOITYKY MaplIIpyTiB Ha rpadax.

Mypamuai anropurMu onTuMisarii HaJaexaThb g0
KJIacy eBPUCTUYHUX, 1110 3aCHOBAHI Ha IIPUPOAHIH 110-
BeiHIi Mmypax. J[laHi aaropuTMu MIMPOKO BUKOPUCTO-
BYIOTHCA IS BUPINIIeHHA 0araTboX KOMOiHaTOPHUX
3a/1a4 OIITUMiBaIlii, X pi3HOBU IPOJAOBIKYE 3pOCTATHA
Ta Ha0yBaTH IITUPOKOI MOMYJIAPHOCT ¥ PisHUX chepax
TOCJiIKeHb.

Ilepuri exciepuMeHTH 3 BUBUEHHS IIOBEIIHKU peasb-
HUX Mypax 0yJio BUKOHAHO AOCJifHUKaMu Bpioceab-
cbKoro BisnbaOro yuiepcurery (Universite Libre de
Bruxelles) y 1989 poui [2], siki nikaBuinca nuTaHHAMU
IITO/I0 3IaTHOCTI TBapUH 3 00MEKeHOI0 i JIOKaJIbHOIO
HaBiramiiinoio inopmaliiero 3HaXOAUTU HAUKOPOT-
i mapipyTu fo iski. CoocTepiraroun 3a KOJIOHi€IO
apTreHTUHCHKUX Mypax AOCJIJHUKY BiA3HAUMIU 1X
3[JaTHICTH IPOKJIALATH HAUKOPOTINNY MapuIpyT BUXOLY
3 JIaGipUHTY B3a€MOIiI0UM OfHA 3 OAHOIO 3aJIUIIAI0YN
miciyia cebe hepoMoHH, TOOTO H6i0IOTIUHO AaKTHBHI pe-
YOBUHU, AKi BUA1NAI0TH TBapuHu. IIpucyrHicTs fanol
PeYOoBUHU BILJINBAE HA PillleHHA iHIMUX Mypax IIIog0
BHOOPY CBOTO MapUIPYTY CIiAYBAHHA, IO TOACHIOETHCA
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HAasIBHICTIO MO3UTHUBHOTO 3BOPOTHOTO 3B’ sA3KYy. To6TO
Mypaxa 3 HaibiabIroo BiporigHicTio Oyme caigyBa-
TU MapIIPyTOM 3 HAaWOiIBIITOI0 KiTbKiCcTIO (hepoOMOHY
OonmMparmyYNCh HA BiKe icHyrounit nocBifg inmux. IIpore
oIIKcaTu MOBEeiHKY Mypax Ta po3po0UTH CTpaTeTiio
BUPIMIEeHHA 3a/1a4 IMOITYKY HANKOPOTIIINX BifcTaHen
Brasiocs gurie y 1992 por1ii mocaifHUKOBI 1IbOTO 3K
yuiBepcuTery Mapkogsi [lopiro [3]. Byso Busuaueno
TOCJIiIOBHICTh KPOKiB aJITOPUTMY, & CaAMe CTBOPEHHA
MYypAaIloK, IMOIITYK HaKOPOTIIIOTO MapIIPYTy, AKUHA
sIBJIAE cODOIO BEPIIUHY rpada Ta OHOBIEHHS (DEPOMOHY.
PIMOBipHiCTb nmepexony Big ogHiel BepmimHU rpada o
iH1I101 OYJI0 OTIMCAHO HACTYIHOIO (POPMYJI0I0:
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hetabu,,
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e 7;; — KLIBKICTh ()epOMOHY Ha peopi (i, j); nij = d_ —
ij
mpuBabIUBiCTE pedpa (dij — BiAcTaHb MiX BepIIuU-

Hamu i Ta j); @ Ta f — mapamerpwu, I[0 BU3HAYAIOTD
Bary pebpa Ta piBeHb (DePOMOHY IIpU BUOOPi HMIIAXY
cnigyBaHHA; tabu, — CIHCOK BKe BifiBiZjaHUX Bep-
muH rpady.

HaitnpocTrimuit eKcriepuMeHT, AKUHA TEMOHCTPYE
3IAaTHICTh Mypax 3HAXOAUTH ONTUMAJNbHI MapIIPyTH
PYXY MOKHA ITPOBECTH SIKIMO HA IIJIAXY CIiAyBaHHA
Mypax IOCTaBUTU IlepelIKkony. B Takomy pasi nmocrae
HeoOXiHiCTb BUBHAUEHHS HOBOT'O OIITUMAJIBHOTO MaPIII-
pyTy nuiAxoM ii o6xomy 3 mpaBoi, a60 K 3 JiBOI CTOPOHM.
JiATIIOBINY KO IEPETTKOAY MypPaxy 3 OMHAKOBOIO Bipo-
riraicTs OyAyTH 00X0AUTH ii 3 000X cTopiH. OgHaK Ti
Mypaxu, IKi BUIaAKOBO BUOEPYTh KOPOTIINH ITIJIAX CJIi-
IyBaHHA OyIyTh NIBUAIIIE 1OT0 IPOXOAUTH i 3a IeKilTbKa
IepecyBaHb BiH Oye Oisbie 36araueHui (hepoMOHOM.
Ockinbku BUOip Mypaxu 3aeKUTh BiJl KOHIIEHTPAILil
(hepoMoHy, TO HACTYIHI KOMaxu OyAyTh HaJaBaTH IIepe-
Bary caMe IIbOMY MapIIIPYTY IPOAOBIKYIOUN 30arauyBaTh
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Puc. 1. IloBexinka myparmunaoi KoaoHii [7]
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#ioro (hbepMeHTOM IIOKH Ilell MapIIpyT 3 IeBHUX IPUUNH
craHe HegocTynHUM (puc. 1) [4-6]. Aranmoriuso ontu-
MaJbHiI MapHmIipyTu OyAYTh 3HAXOAUTUCS 3 O1JIBIIIOI0
K1JIBKICTIO IEPEeIKo/I.

MypamniuHi aaropuTMu ONTUMi3aIlii MOMXKYTh OyTHU
3aCTOCOBaHI IPU BUPIIIIEHHA IPO0OJIeM MapIIPyTH3aIlii,
IJIaHyBaHHA, 6i0iH(GOPMATUKU TOIIO.

J1s npuKkIany po3ryigHEeMO K MOYKHA 3aCTOCYyBaTuU
izero MypammuHUX aJTOPUTMIiB onITHUMIiBaIlii mpu mIpo-
eKTYBaHHI MapHIpyTHOI Mepeski rpoMaACchbKOr0o TpaH-
CIIOPTY. 3aBOAHHA MIPOEKTYBAaHHA MapIIPYTHOI Mepeski
MacaXMPChKOTO TPAHCIIOPTY € y3araJbHEHHAM BimoMol
sazmaui komiBosskepa (Travelling Salesman Problem),
Ipu AKi# HeoOximgHO moOyAyBaTHU Bimpasy KinbKa He-
3aMKHYTHUX MapIIpyTiB. ['oioBHA ilesa mpoeKTyBaHHA
MapUIPYTHOI Mepeski I'poMaJiICbKOT0 TPAHCIIOPTY IIOJIATAE
B IIOIITYKY ONITUMAJIBHUX IIap MOYATKOBUX Ta KiHIEBUX
3ynuHOK. PisHi napu MoxyTs (hopMyBaTH pisHi MapiI-
PYTH 3 PI3HUMU IacaXUPOIOTOKAMU. SIKIo posryianaTu
aBTOOyCH K KOJOHII Mypax, MOYaTKOBi 3yIUHKU AK
THi3Oa, 3BiIKM KOMaxXy MOYMHAIOTH CBill IIJIAX, a KiHIIeBi
3YOWHKHU AK XKepeJio 1Ki, To 3ajauya IPOEeKTYBaHHA
MapIIPYTHUX MepPeX I'POMaAChKOT0 TPAHCIOPTY CIIPO-
IIYETHCS O IIPOIECY MOMIYKY MYPAITUHUMY KOJIOHIAMY
i3ki, a MapIpyTu 6yayTh Oy IyBaTUCSI KPOK 3a KPOKOM
Ha OCHOBi 0as30Bo1i izei, 1110 HaBemeHa Ha puc. 1.

Ha puc. 2 mpencraBieHO ICEBAO3ATINC MYPAIITHHOTO
aJITOPUTMY OIITHMi3aIrii.

Set parameters, initialize pheromone trails

while termination condition not met do
ConstructAntSolutions
ApplyLocalSearch (optional)
UpdatePheromones

end while

Puc. 2. I[IceBgoasanuc MypaInHOTo aJIrOPUTMY
omruMmisarii [5]

Sk BumwHO 3 puc. 1 Ha KOXKHIiN iTepanii Mmypamrku
OynyioTh paf pimrens ConstractAntSolution, aki omri-
OHAJBHO OYAYTH MOJIITIIIIYBATHUCA Uepes JOKAJbHUH

nommyK ApplyLocalSearch, Ta oHOBIOBaTH (DEPOMOHU
UpdatePheromones. Inaximie ka:xy4uu Ha puc. 2 IoKa-
3aHO imiTaIio MoBeIiHKYU MypaNIoK, AKi 6e31IepepBHO
ITyKAaIOTh ONTHUMAaJIbHE PillIeHHA 3 MOYKJIUBICTIO afam-
TaIii 70 3MiH 30BHIIITHBOT'O CEPENOBUIIA ¥ PEATHBHOMY
yaci. Peanigaiiiro anropurmy, a Tak0K M0Tr0 pisHOBUAN
Ta YIOCKOHAJEHHA Ha PiBHMX MOBaX IPOrpaMyBaHHA
MOJKHa 3 JIeTKicTIo BiAmmykaTu Ha Beb-cepBicax maisa
cuisbHOI PO3POOKY IPOTPAMHOTO 3abe3IeUueH A, Ha-
npukaazn GitHub.

MypaImuHi aJroOpuUTMU ONITUMIi3aIii TakoX 3a-
CTOCOBYIOTBHCS IIPU BUPINIeHHI 3a/laui KOMiBosaKepa
(Travelling Salesman Problem) [8]. CrauzapTHO B AKO-
cTi BXigHMX mapaMeTrpiB € Habip MicT Ta BigcTaHi Mix
HuUMU. PO3B’A3KOM TYT OyIe HAMKOPOTIIINH MIIAX, AKUH
Oyme mpoiimeHUit yepes yci micta, mpuuomMy BiiBigyBaTH!
KOJKHe MiCTO MOJKHa JIuIlle ofuH pas. B ranomy Bunagky
mpobeMa BUPIITyeThCA ILJIAXOM iMiTaIii mITydYHUX
Mypax, II10 PyXaroThCcA 10 pedpaM Ta BepurnHam rpady.
Kosxma BepiinHa rpady aBise co60ro MicTo, a pedpo —
3B’sI30K MiK ABOMAa Mictamu. [leBHA KiMbKicTh Mypax
PO3MIITyeTHCA Y BUIIAAKOBO 0OpAaHOMY MiCTi, KOKHA
Mypaxa Ha CBOEMY IILISAXY BUOMpPAE Bce I1Te He BiBimaHe
MiCTO BiIIOBiTHO 10 HACUYEHOCTI IIIAXY (DEPOMOHAMU.
Ilpuitmae Taxke pineHHA Mypaxa BiIIIOBiIHO K0 CBOTO
CIUCKY BxKe BigBifanux mict tabu, (1). Ha macTynHii
irepamnii BifOyBaeThCA OHOBJIEHHA MaPIIPYTY A€ Hal-
GiJIBIIT KOPOTIIi MAPIIPYTH OTPUMYIOTHCA HANOIIBIITY
KinbKicTh hepoMOHY i B momambIiioMmy 6yIyTh BUOMpaTH-
¢4 3 6ispioro fimoBipHicTio. ITuka Oyge moBTOpIOBATHICA
IO 3a/1aHO1 K1JIBKOCTI iTeparriii.

ITismime 6y10 3aTPOIIOHOBAHO PiBHOBUM MiAX0AiB
3a CII0COOOM OHOBJIEHHA MIIAXiB — pebep [9], aki ai-
cTaju Ha3BU uiiabHicHUI (ant-density), KinpricHui
(ant-quantity) Ta mukaiunuii (ant-cycle).

¥ 3B’A3KY 3 MOKJIUBICTIO Pi3HOTO MaTEMAaTUYHO-
T0 OTIMCY HMOBeMiHKU Mypax [9] pospobieHo meToau
3aCHOBAHI Ha eJIiTHiN cTparerii, paHXyBaHHi, MaKci-
minan (MAX—-MIN), a Takox ix mogudikarii [10,
11]. IToganbIiiuii pO3BUTOK MiAXOAY CIIOCTEPiraeThCs
Yy 3acTOCyBaHHI 6231 HEUiTKUX IIPABUJI 3a aHAJIOTIEIO
3 HEUiTKUM yIPAaBJiHHA IapaMeTpaMU l'eHeTUUHUX
aJITOPUTMiB.
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BIPTYA/IbHU KABIHET BUK/IAJJAYA MTPOTPAMYBAHHS
BUPTYA/NIbHbIV KABUHET NPENOJABATENA NPOTPAMMUPOBAHUS
VIRTUAL WORKSPACE FOR A PROGRAMMING TEACHER

AHoTauis. [ocnigxxeHo npobaemy CTBOPeHHs IHCTpyMeHTapito gst asTomatnaauii poboT BUKAagada npo2pamyBaHHs Ha
OCHOBI HabOPY IHCTPYMEHTIB MPOMUCIOBOI MPO2PAMHOI iHXeHepii.
KnmoyoBi cnosa: BipTyanbHuii kabiHeT, Npo2pamMyBaHHS, iHCTPYMEHTAPI.

AHHOTaumA. ViccnegoBaHa npobaema co3gaHusi UHCTPYMEeHTApust g/is aBToMaTu3aumm paboTbl npenogaatens npo2pam-
MWPOBAHMSI Ha OCHOBE HAOOPA UHCTPYMEHTOB MPOMbILLEHHOV PO2PAMMHON MHXeHepun.
KnioueBble cnoBa: B1pTyanbHbIA KabuHeT, IPO2paMmM1poBaHIMe, MHCTPYMeHTapuii.

Summary. The problem of the development of the toolkit based on software engineering industrial tools for programming
course teacher’ work automation was investigated.
Key words: virtual workspace, programming, toolkit.

HOCTaHOBRa 3amaui. CyuacHa MeTOoJIOTiA BU- 00 €KTHO-OPi€HTOBAHOI TOIIO), mepeadavae HaABHICTD
KJIAHAaHHSA KypCiB, MeTa AKUX — HABUUTHU CTY- HOPAKTUYHUX 3aHATH. [HKOJIU iX BifHOCATSH [0 tabopaTop-
IEeHTiB meBHiM MOBi mporpaMyBaHHA a00 IPUHITUIIAM  HUX, OMHAK KOPEKTHIIle IX Ha3WBATHU caMe TPaAKTUIHUMU
AKOich i3 mapaaurM nporpaMyBaHHA (IPOIeAYPHOI,  BaHATTAMU, 00 Ha HUX, AK IIPABUJIO, BiITPAITbOBYIOTHCA
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HaBUYKU CTYIEHTIB 3 HAIMCAHHA aJITOPUTMIB Ta iX pe-

asrigarnid y BUraAai Koais mporpam. HacTo aKicTs po-

00Ty CTyAeHTa Ha TAKUX BaHATTAX CTPAKIae uepes

HeOOXiAHiCTh BCTUTHYTH AK BUKOHATH 3aBAaHHS 3TiIHO

BapiaHTy, TaK i 3aXUCTUTHU HOTO OJHOYACHO 3i CBOIMHU

Koseramu. Tak BUHUKAE ies CKOPOTUTH Uac, HeoOXis-

HUI Ha IepeBipKY BUKJIaZaueM KOPeKTHOCTI BUKOHAHHSA

3aBJlaHHA, 3a PaXyHOK aBTOMAaTu3aIlii pagy miu, mo

MOKJIBE B paMKaX «BipTyaJabHOT0 POGOYOTO CepeIOBM-

mia (kabineTy) BukJIagavda» . AKTyaJbHICTE JaHOI TeMu

TaKOYK 00YMOBJIIOETHCS BCe OiJIbIN TOMYJIAPHUM «IUC-

TAHI[IHHUIM » PEKUMOM HaBYaHHA, AKNI IPOIOHYIOTH

Bce OisIbITIe 3aKJIaAiB BUIOL ocBiTH. B Takomy pesxumi

HaABHICTH BipTyasbHOTr0 KabiHeTy — HEeOOXiqHiCTh.

Bipryanbuwuii KabimeT BUKJIamaua Ma€e SK PAL CHOiIb-
HUX )14 ycix nmpenMetiB (6a30BuX) GYHKITIN Ta PAL cIIe-
nudivHUX QYHKITIH, XapaKTepHUX JIUIIe A1 00MeKeHol
TPynu HaBYAJBbHUX KypciB abo HaBiTh OAHOTO KypCy.
TakumMu TpuTaMaHHUMHU KypcaM 3 IporpaMyBaHHSA
dyHKIiAMYT €:

e IIepeBipKa KOPEKTHOCTI HANMCAaHHA IporpamMmu (KoH-
TPOJIb CHHTaKCHUCY),

e IepeBipKa KOPEKTHOCTI BUKOHAHHA Iporpamu (Bix-
MOBiIHiCTH pe3yabTaTiB poOOTHY 3aBIaHHIO),

e IepeBipKa KOPEKTHOCTI moOyoBY IporpamMu: (Uu BipHi
QJITOPUTMIiUHI pillleHHA, CTPYKTYPHU JaHUX, apXi-
TEeKTYPHI 1maboHm TOIo (Ha3BeMO iX IPOEKTHUMU
pimteHHAMT) 6yJI0 06PAHO CTYAEHTOM JJIsI BUPiIIeHHA
3aBIaHHAA).

B ycix nmux nigzagauax KOHTPOJIIO MOKJINBA aBTO-
MaTulalid 3 BUKOPUCTAHHAM iHCTPYMEHTIB 3i CTEKY
3ac00iB IPOMUCIIOBOI PO3POOKYM ITPOTPAMHOTO0 3abe31e-
yeHHA. BKIfouaioun xMapHi cepBicu Ta pecypeu [1,2].
Taxum unHOM, OCHOBHA ifesa gaHol myoO rikaiii — mo-
KasaTu MOJKJIUBi BapiaHTU MOOYAOBU BipTyaJabHOTO
KabiHeTy BUKJIamauya IporpaMyBaHHI 3 BUKOPUCTAHHAM
(iuTerparmieio) icHyOUNX coeriagizoBaHUX iHCTPY-
meHTiB. Ile gacTh 3MOTy CyTTEBO CKOPOTUTHU BUTPATH
yacy BUKJaJaua Ha MOMIYK MIOMUJIOK Y CTYAeHTChbKUX
poboTax, a CTyIeHTU 3MOXKYTh OIIePATUBHIIIIe OTPUMY-
BaTU 3BOPOTHUY 3B’ A30K Bil BUKJIamaua Ta 3MOKYTh
MIBUAIIE Ta AKiCHiIIIe BUIPaBUTHU BUABJEHI HEJOIIKH.
I1e Bce, B pe3yJibTaTi, MOKJIUKAaHE IIiABUIUTH AKiCTH
BUKJAJaHHA Ta 3aKPillJIeHHA MaTepiany.

CrkmamoBi iHcTpyMeHTH KaGiHeTy BUKIagada

Ha matry rymMKy, BipTyaabHUi KabiHeT BUKJIagadua Mir
0u cimpaTuCcA Ha HACTYITHI CIIeIlialidoBaHi iHCTPyMeHTH.

1. BioOdanenuil peno3dumapiit ko0y, Ha AKUHI CTY-
IeHTHu OyAyTh 3aBaHTAKyBaTU YepProBi Bepcii cBoix
pobiT. Xoua BUKOPUCTAHHA IPOCTOTO XMapPHOTO AUCKY-
CXOBWUIIA JOTIYCTUME, ajie OiJIbII JOIiIbHO OpTraHizyBa-
T perno3muTapil Koay came 3 BUKOPUCTAHHAM CUCMeM
Konmpoaio eepciii. Ile gacTb 3MOT'y IIeperJafaTi Ta
KOHTPOJIIOBATH yCi 8MiHU, AKi CTYAEHTU BHOCUTUMYTh
Y KOJ iX IIporpaM, Malo4yu 3MOTy ITIOPiBHIOBATH PisHi
Bepcii (mo xpouosorii) ix xoxy. [lo Toro K mpu BHE-
CeHHi 3MiH CTyJeHTH OyAYTh iX KOMEHTYBATH, IO €

34

JIOJaTKOBOIO iH(hopMalli€ro AJ1A BUKJIagaya. 1, 3pemroro,
BUIIAJKOBO BUIAJIUTHU KO Oyae HeMo:KauBo. CTangapT-
HUMU Je-(haKTo HUHI € TaKi JeleHTparisoBaHi cucTeMu
KOHTPOJIIO Bepciit, Ak Git ra Mercurial, siki migrpm-
MYIOTH pOoOOTY 3 KiTbKOMA riikamMu (BepciamMu) Komay.

2. Xmapre cepedosuwe pospoorxu. Moxxe 6yt Kopuc-
He K CaMUM CTyIeHTaM (cepefoBUIlle JOCTYIIHE CKPish
Ile € TOCTYII 0 MepeKi, TOOTO MOKHA He iHCcTaioBaTH
TporpaMHe 3a0e3IeUeHHs Y BUTTaAKY PO3POOKY BiTHOCHO
IIPOCTUX IIPOTPaAM), TaK i BUKJIaZauy — AK iHCTPYMEHT
1A 3pyYHOro aHamuidy Koxy. CepeoBuilie Mae minTpu-
MYBaTH POBIITUPEHUN MeXaHi3M IOITYKY (3 BUKOPUCTAH-
HAM PeryJApHUX BUPAa3iB), B3BAEMOiATH 3 CICTeMaMu
KOHTPOJIIO Bepciii (Moske BUCTyIaTy rpadivHuM KJIieHTOM
JLJIA IUX CHCTEM) Ta 3aBAHTAKYBATU KOJ 3 BiAZaIeHUX
peno3uTOpiiB, a TAKOXK Oa'KaHUMU € IHCTPYMEHTHU 1A
moranbJeHoro peaKTOPUHTY Ta aHAIIZY KoAy (A
MIPOCTIIIIOTO 3’ ACYBaHHSA KOPEKTHOCTI 00paHUX CTYIEeH-
TOM IPOEKTHUX pimeHs). Huni € gocTaTELO TOAIOHIX
pilrensb, iHTeIrpOBaHUX 3 PEIIO3UTAPIAMU Ta CePelOBU-
mamMu BUKoHaHHs, Hanpukiaas Cloud 9, Eclipse Che.

3. Incmpymenm aemomamu306aH020 30UPAHHA
npozpam. Mae nmigTrpumyBaTn yci HeoOXinHi KomITina-
TOPU Ta iHCTPYMEHTHU ImakKeTHOoi 30ipKu mmporpam, 1Mo
BUKOPUCTOBYIOTHCA B KOHKPETHOMY Kypci. [Hmumn
cJoBaMu, Ma€e OyTH JOCTATHBHO posmuploBanuM. OKpim
mobpesigomux yruiit Tury CMake BapTo 3BepHYyTH yBa-
Iy Ha cUCTeMU HemepepBHOI iHTerparii tuny Jenkins,
AKi MaroTh JOCUTH IITUPOKI MOYKJIUBOCTI.

4. Cepedosuwe mecmysanusa npozpam. Ix mini-
MyM, Ma€ MiATPUMYyBaTU aBTOMATHN30BaHe BUKOHAHHA
KOHCOJIBHUX IIporpam (B imeasni — i rpadiunux, oqHaK
B paMKaXx OiJIBIIIOCTI KypCiB IporpaMyBaHHA JOCTATHBO
00MeKUTHCH KOHCOJILHUMMU IIporpaMamMu) Ha Habopi
TEeCTOBUX BXiTHUX JAHUX 3 BUSHAUEHHAM BiAIIOBiTHOCTI
OTPUMAHUX Pe3yJabTaTiB OUiKyBaHUM. AJIbTePHATUB-
HUH BapiaHT — IpomaryBaHHSA CTUIIO «PO3PO0OKa uepes
TeCTyBaHHs» Ta PO3pPOOKa CTyJeHTaMu unit-recris.
MosxkBe miTKJIIOUEeHHSA CeMAaTHUYHUX aHaJai3aToOPiB
xoxy [3].

5. Cucmema o6aniky nomunok (6ar-tpexep). Hiaa
00JIiKYy BUSIBJIEHUX ITPU TI€PEBipIli TOMUJIOK B KO Ta
BiZicTe}KeHHS IPOTPecy iX YCYHeHHA. 3 MOKJIUBICTIO
BU3HAUATHU Pi3Hi KaTeropil Ta npiopureTru 3agad.

6. Cucmema KORMPOLIO 342AAbHO20 NPO2PeCy BU-
KOHAHHA 3aBIaHb cTygeHTaMu. Moike 6aszyBaTuch Ha
mporpaMHOMY 3a0e3meueHHi yIpaBIiHHA IPOeKTaMU,
3 MOJKJIMBICTIO KepYyBaHHA Iifgzagadamu (1abopaTopHi
pob6oTu, KypcoBa poboTa).

7. Cepsic cninkyearnusa 3i cmydenmamu (IIOIITOBUH
cepsic, Mmecceumxepu). g BUpPillieHHA TUTaHb, 110
BUXOAATH 3a paMKU 6ar-TpeKepa, abo K AJ1sa Jy0TIoBaH-
HS Ba)KJIMBUX IOiH HA ITOIIITOBI CKPUHBKHU CTYAEHTIB.
3Buuaiino, 6aKaHO TPUMATU BCIO iCTOPit0 B3aeMoii 31
CTYAEeHTaMM B OJHOMY MiCIIi, TOYK JaHUU CEPBIC € CKO-
pilre pe3epBHUM, 32 HAABHOCTI Oar-Tpekepa.

8. Cucmema sipmyanizayii ab6o konmeilHepu3ayii.
g BUKOHAHHA 3i0paHMX KOAiB 3 METOIO IIePeBipKYU
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Puc. 1. OcHoBHi OyiBesibHI 0JIOKK BipTyaJabHOTO KabiHeTy BUKJajada Ta IMOCJiJOBHICTb POOOTU B HHOMY

BuKoHauHA TecTiB. KonTeitmepu Docker sapekomeny-
BasIu cebe HAMITHUM Ta 3PYYHUM iHCTPYMEHTOM B TOMY
YHUCJIi i 118 TeCTYBaHHA TPOrpaM, TOK CTAHYTh B HATO/1
i noia BupinenHA 3agay KabiHeTy BUKJIamayda.

BapianT opranisaiii BipryaapHOro Kadinery
BHUKJIaJaua

B pesyabrati Bimbopy HAMOiMBII 3HAYYIITUX iHCTPY-
MEHTiB, AKi 0 TOTO K € BIIKPpUTUMU Ta OE3KOIIITOBHU-
MU, OYJIO 3aIIPOIIOHOBAHO HACTYIHY OYyIOBY KabiHeTy
BUKJIaJaua, IpeacTaBJIeHy Ha puc. 1.

Ponab Touku BXOy BUKJIaAada Ta CTYAEHTIB Bifirpae
BeO-TIopTaJ, 1o HaJae pe3ioMe mo iHGopmarrii inTe-
TPOBAaHUX iHCTPYMEHTIB (CTaTyC IPOEKTY, 3akadi Ha
YCYHEHHSA ITOMUJIOK, IIePerJisan KOAy 3 PeI0o3uTOopiio).
VY AKOoCTi cucTeMu yIpaBIiHHS IPOEKTaMu Ta 0ar-TpeKe-
py oopano Redmine, cucrema KouTpoJiio Bepeiit — Git,

3acib memepepsHoi imTerparii — Jenkins. [lana cucrema
3HAXOJAUTHCA B €eKCIIePUMEHTAJNBHIN eKCcIIyararrii,
i HaBiTH 6e3 PYHKI[IOHATIHLHOTO ITOPTAJY JOBejia CBOIO
3PYYHICTH IPpU POOOTI 3 BEIUKUMU TPYIIaMU CTYAEHTIiB.
¥V axocTi MaiibyTHHLOTO PO3BUTKY CUCTEMU OYAYTH AOJAHI
MOAYyJIi ITepeBipKU KOZ1B Ha ILariaT Ta aBTOMaTU30Ba-
HOTO TIOITYKY «aHTUIIATEPHIB» ¥ CTYAEHTChKUX KOJaxX.

BucaoBku. B maHiii crarTi posrisamgaeTbesa mpodaema
aBTOMAaTu3aIlii poboTH BUKJIamaua IporpaMyBaHHA
3a TOIIOMOT0I0 CTBOPEHHS IIPOrPAMHOI0 KOMILJIEKCY
«BipTyanbHU KabiHeT BUKJIamada». BumiseHo Koo
GYHKITiIH, AKi moTpedyOTh aBTOMATH3Allil Ta 3ampo-
IIOHOBAHO MaKCUMAaJbHO CKOPUCTATHUCS iCHYIOUUMU
3piiuMu pillleHHAMU, IOIMINPEHUMU Y IPOMUCIIOBOCTI.
JocBig BUKOPUCTAHHSA IPOTOTHUITY ITOMI0HOI cucTeMU Ha
Kadeapax aBTOPiB — MO3UTUBHUN.

Jiteparypa
1. Kurelovi K., Rako S. and Tomljanovi J. Cloud Computing in Education and Student’s Needs // Information & Com-
munication Technology Electronics & Microelectronics (36th Int. Conference MIPRO). — 2013. — PP. 856—861.
2. Wang B., and Xing H. The Application of Cloud Computing in Education Informatization // IEEE int. Conference
on Computer Science and Service System (CSSS). — 2011. — PP. 2673-2676.
3. Bynax B.B. 3acTocyBaHHA cCeMaHTMUYHUX TEXHOJIOTiN AJIA aHAIiI3Y Ta pedaKTOPUHTY IIporpamMHoro xoxy // Mixna-

poaHU HAayKOBUi :KypHaJI «IHTepHayKka». — 2018. — Ne 12.
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CUCTEMA /19 NPOBEJEHHSA EKCKYPCIN
Y BIPTYAJIbHIN TA JOMOBHEHIN PEAJIbBHOCTI

CUCTEMA 19 NPOBEAEHNA 3KCKYPCUI
B BUPTYA/IbHOW U JONOJIHEHHOW PEAJIBHOCTU

SYSTEM FOR CONDUCTING EXCURSIONS
IN VIRTUAL AND AUGMENTED REALITY

AHOTaUiAA. B CTATTi po327HyTO po3pobKy cucTeMu gst MPOBEgeHHs eKCKYpPCii y BIiPTYAbHIi Ta gOMOBHEHII peaabHOCTI.
[1191 Npo2pamyBaHHS CepBepHOI 4acTiH1 CUcTeMu BUKOPUCTOBYBABCS gpeiimBopk Laravel Ta moa PHP. OcHoBHOIO naatgop-
MOIO §/15 CTBOPEHHS! KJIIEHTCbKOI YacTuHmu npo2pamu ctas A-Frame, MoBa npoepamyBaHHs Javascript. O6pyHTOBaHO BuObip
apxiTekTypu cuctemu. HasegeHo nacy Ta MiHycu po3pob/1eH020 Mpo2pamHo20 3abe3neyeHHs.

KnoyoBi cnoBa: BipTyasibHa peasibHICTb, GOMOBHEHA PeasibHICTb, ekckypcis, PHP, Laravel, A-Frame, Javascript, MVC.

AHHOTauMA. B cTaTbe paccMoTpeHo paspaboTKy cucTemMbl g/isi IPOBEgeHuMs SKCKypPCUii B BUPTYA/IbHOM 1 gOMOHEHHOM
peanbHoCTH. [ Mpo2paMmMmpoBaHms CepBepHON YacTu cucTemMbl MCob30Baics PperimBopk Laravel u s3bik PHP. OCHOBHOV
naatPopmoit gns Co3gaHms KAMeHTCKOM 4acTi npo2pammbl cTan A-Frame, s3bik npoepammumpoBaHus Javascript. O60cHOBAH
BbIOOP APXUTEKTYpPbl cUCTeMbI. [IprBegeHbl MAKChl U MUHYCbl pa3pab0TaHHO20 MPO2PAMMHO20 0becreyeHus.

KnioueBble c1oBa: BUPTYa/ibHAsH peaibHOCTb, GOMOHEHHAs PeanbHOCTb, 3KCKypcusl, PHP, Laravel, A-Frame, Javascript, MVC.

Summary. The article describes the development of a system for conducting excursions in virtual and augmented reality. To
develop the server part of the system, the Laravel framework and the PHP programming language were used. The main platform
for creating the client part of the program was A-Frame and the programming language Javascript. The choice of the architec-
ture of the system is substantiated. The pros and cons of the software developed are presented.

Key words: virtual reality, augmented reality, excursion, PHP, Laravel, A-Frame, Javascript, MVC.
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Hoc'ranomca nmpo6iieMu. AKTyaIbHOIO TPOOIEMOIO
€ IOy ASIPU3allid maM’ aTOK icTopii Ta KyabTypH.
Pymifinoio cuioio B JTaHOMY IIUTAHHI BUCTYIAIOTh CY-
yacHi iHpopMmaIiiHO-pekJIaMHi 3aco6u, B TOMY YHUCJIi
1 I0OPOsKi B ONIOBHEHIY Uy BipTyaiabHill peaslbHOCTI.
CaMe HOBiTHI TexHOJIOTII 3aTHI IPUBEPHYTHU yBary
MOJIOZ1 A0 KYJIBTYPHOTO aCIIeKTy PO3BUTKY HaIlil.

Ilepen cyuacHUM CyCIIiJILCTBOM CTOITH 3a/jaua BU-
HaWiIeHHA Ha CTBOPEHHA e(DEKTUBHUX CUCTEM IJIA
IPOBENIEHHSA €KCKYPCil y BipTyasbHI# Ta TOTTOBHEHIN
PeasIbHOCTI, 1 TOIMUPEHHA Ta BIIPOBAIYKEHHS ITUX CUCTEM
y Bci kaTeropil HaceJleHHA.

AmnaJis ocTaHHiX HocaimkeHb i myoaikariii. [Iporpa-
myBauua Ha PHP pocaigsxysanu Chris Scollo Ta Sascha
Shumann [1], apxiTekrypuuit narrepua MVC posriamas
Chris Pitt [2]. OcHoBu HanamTyBaHHA i BUKOPUCTAH-
Ha A-Frame maBegeni y kuusi Gunkel, Simon, et al.
[3]. MoxxauBocTi petimBopkry Laravel onucas Martin
Bean [4]. MoxsnuBocTi BipTyasbHOI peaabHOCTI y BeO
3acTocyHKax sasHaumau Zhang, Mengxin, et al. [5].

Mera mocaimskeHHA: CTBOPEHHSA CUCTEMHU IJI IPO-
BeJleHHA eKCKYPCill y BipTyasbHIN Ta JOIIOBHEHIH pe-
aJILHOCTI, ITT0 TO03BOJISIE KOPUCTyBauyaM CTBOPIOBATH,
peraryBaTu, IeperjdfgaTi Ta BUSAJATH eKCKYpPCil;
HOEAHYBATH BipTyaJbHY Ta MONOBHEHY PeaJbHICTh
B OJHIiN eKCKypCii.

Buxaan ocaHoBHOTO MaTepiaxy. B mpoekTi 6yJ10 pos-
pobJieHO cucTeMY IJiA IPOBeIeHHA eKCKYpCiit y BipTy-
aJIbHIN Ta TOTTOBHEHIN peaJIbHOCTI, a caMe IIeperyd] Ta
CTBOPEHHSA TOUOK €KCKYPCiHi, ix KomOinyBanusa. KokHa
€KCKYypCid CKJIalaeThCcA 3 IeIKOI MHOKUHU TOUOK EKC-
Kypciii. BoHU MOKYTh IPeACTaBIATH AK JOIOBHEHY
peanbHicTb, Tak i BipTyanbHy. Bei Touku 3B’ sA3aHi Mik
co0010 «IIopTajaMm», 110 3abe3Imeuye KOPUCTyBavuy
ILJIaBHUM epexif 3 oguiel mokarii Ha imnry. Pospobaena

cucTeMa IT03BOJISIE€ CTBOPUTU OCOOUCTHH KabiHeT Kopuc-
TyBaya, [oJaBaTH HOBi eKCKyPcii Ta pegaryBaTu Ti, 1110
BiK€ iCHYIOTD, IIeperyIsifaTé CBOi Ta MyOJTiuHi eKCKypcii.

Cucrema € BeO-I0IAaTKOM, 1110 Haga€ 1 YMMAaJIO ILII0-
ciB. Ilo meprme, HA BimMiHYy Big mporpam, AKi HamucaHi
JIJI1 BUKOHAHHA Ha KOHKPETHUX OllepaliiiHuX cucreMax,
BOHA He BUMAarae BcTaHoBJeHHA. [[o-Ipyre, KOpuCcTyBau
He TOoTpedye KOAHUX AONATKOBUX IPUCTPOIB, OKPIiM
cMmapTdoHy Ta JocTymy B inTepHeT. OKpiM 11bOTO, CUC-
TeMU TaKOTO TUITY € HaNO1JIbII apXiTEKTYPHO 3PYUHUMU
1A BUPiIIIeHHSA TOCTaBJIEHO] 3aadi.

Cucrenma 0yJsia cTBopeHa Ha ocHoBi MmoBu PHP 3 Buko-
pucrarHaM GpeiimBopKy Laravel. B ocHoBi apxiTekTypu
ITomaTKy JexuThb mabaod MVC — Mogens — Ilpen-
craBienua — KoHTpoiep.

V¥ saranpHii cTpyKTYypi « Mogeisib» € MOCTOM MiXK
KommoHneuTamMu «IIpencraBieHHsA» i «KouTposep».
€nuue 3aBnanaa «Mogenai» — o6pobKka JaHUX B IO-
CTiTHOMY CXOBUIIli, HOINYK i IiATOTOBKA JaHUX, AKi
OynyTh mepenaui immum ckaamosum MVC. B nanii
poborTi Bei mogeuti € Hamaakamu Kiaacy Model gpeiim-
BopKy Laravel.

IlpeacraBaenHa — Iie YacTUHA CUCTEMU, B AKil
IaHuMU, oTpuMaHuMU Big « Mogesri», 3agaeTseda ocra-
TOYHUY BUTJIA] AJIA KOPUCTyBada. ¥ CUCTEMI ITOETHAHO
Ak Tpagunitine Bukopucranuga HTML, Tak i ppeiim-
BOpPK A-Frame, AKU# 103BOJISIE CTBOPIOBATH TOUKU
eKCKYpCili y BipTyanbHill Ta JOTOBHEHIN PeaJbHOCTI.
Ha BimoOpaskeHHA MMaHe i KepyBaHHA eKCKypciamu
BUKOPUCTOBYEThCS TexHoJoria blades, BOymoBana
B miuardopmy Laravel.

3asnanua KoutpoJsepy moasarae B 00pooOIli fanmx,
AK1 KopucTyBad BBOJAUTD, i OHOBJeHHI « Mogeii». Ile
€INHA YACTHHA CXeMU, AJIA AK0I HeoOXigHa B3aeMomisa
KOpHUCTyBaya.

3anuT pasmx
MNpencrasnexHA Mogens
: A
Bianpaska pnaHux
Buknuk OxoBneHHA mopeni
meToais BIANOBIAHO A0 AN
KOHTpOnepa KOopUcTyBaya
A KouTponep ——

Puc. 1. ApxiTekrypa cucremMu
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OmnucaHa BUIlle apXiTeKTypa HaBeneHa Ha puc. 1.

Hia 36epeskeHHa faHmx OyJsia oOpaHa peadrnii-
HO-00’€KTHA MOJeJIb IPeICTaBIeHHs, a came Eloquent
ORM. Ile 103BOJIUJIO CIPOCTUTH Ta IPUMTBUIIITUTHA
IpoIiec po3poOKYM IporpaMHOTo 3abesmeuenusa. [locTyn
o 6a3u JaHUX 3MiMICHIOBABCA 3 ITapy IIPeACTaBIeHHS
IaHux apxitextypu MVC.

He men Bax/InBoI0 YacTHY 0a31 JaHUX € Ta0JIHILA
mirparriii. Bora HeoOxigHa 1 BiAcaiAKOBYBaHHA 3MiH
B TabJIUISAX, BIATOBiaIbHUX 3a eKCKYypCii Ta Kopuc-
TyBauiB. BukopucToByouu KoMaHIHUM iHTep(deiic
Artisan (magaunuii Laravel), mo)xHa OHOBJIIOBaTU a00
TPOBOAUTY 3aMiHy 6a31 Ha aHAJIOTIUHY 3aJjaHill, He 3a-
3HAIOUM HiAKUX BTPAT PYHKITIOHATY, a BCi 3MiHU OYIyTH
samucaHi y BizmoBiguy Tabauiio. Ile Hagae MOKINBICTD
KOHTPOJIIO Bepcilt fanmx, 30epekeHnX y CUCTeMi.

Ilna aBropusartii, peectpariii Ta BiZHOBJIEHHA 10~
CTYOY A0 CUCTeMU OyJIO CTBOPEHO OKPEeMUil MOIYJIb
CHCTEeMMU.

BucaoBku. ApxiTeKTypa po3pobieHoi cucteMu 6yJia
oOpaHa Ta CIIPOeKTOBaHA BipHO — BCi KOMIIOHEHTHU CHC-
TeMHU € JeTKOHAJIATOAKyBaHN MU, CICTEMA JIETKO 3[[aTHA
pO3IIMPIOBATI MOKJINBOCTL (hyHKITioHANY. HesHaunmM
HEeIOJiKOM po3po06JIeHOI CuCTeMU MOKHA BUSHAUUTU
HeoOXimHiCTh JocTymy m0 Mepe:ki [HTepHeT, BiACyTHICTD
MOJKJIMBOCTI €KCIIOPTY EKCKYPCiA.

Mosa nporpamysauus PHP ta ¢peiimBopk Laravel
3a0e3IeYnJId IPOCTY Ta 3PO3YMiTy IIPOrpaMHy peaJi-
3aIlifo CIIPOEKTOBaHOI CUCTEMH y paMKaX 00’ €KTHO-
opieHTOBaHOTO IporpamMmyBaHHs. CucTeMa € BiTMOBO-
CTifIKOIO i TOTOBOIO 10 BUKOPUCTAHHS.

Jliteparypa
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KOMIJIEKCHA TA AKICHA OLIIHKA PALIIOHIB XAPYYBAHHA
Y 3AKJIAJAX PECTOPAHHOIO TOCIMOAAPCTBA

KOMNJNEKCHAA U KAYECTBEHHA{l OLLEHKA PAUNOHOB NMUTAHUSA
B 3ABEJEHUAX PECTOPAHHOIO X031 ACTBA

COMPREHENSIVE AND QUALITATIVE ASSESSMENT
OF DIETS IN RESTAURANTS

AHoTauis. [1poBegeHo gocigxeHHs IKOCTi PaLioHIB Xap4yBaHHS B 3aK1agax pecTOPAHHO20 20C10gapcTad.

KnrouoBi cnosa: Ksanimerpis, sKIiCTb, XapyyBaHHSI.

AHHOTAUMNA. ”pOBegeHO ncciegoBaHmne Kka4yecTsa paunoHOB NUTAHNA B 3aBegeHnsxX peCToOpaHHO20 XO35MCTBA.

KnioueBble cioBa: KBA/IMMETPUA, Ka4eCTBO, N1TAaHne.

Summary. The research of the quality of dietary rations in the restaurants was conducted.

Key words: qualimetry, quality, diet.

Bc'ryn. Ha crorozni 3amopyka ycmixy Ta KOHKYPEHTO-
CITPOMOJKHOCTI 3aKJIay PECTOPAHHOTO rOCTIOIapCTBa
moJisirae y 3abe3meueHHI BUCOKOI AKOCTI IPOAYKIILii,
30KpeMa OTpuMaHHA 00’ €KTUBHOI iH(opMmaIrii momo
KOMIIJIEKCY XapaKTePUCTUK, AKUMHU BOJIOAIi€ 00 EKT
olliHIOBaHHA. PaIlioH xapuyBaHHs Mae 0yTu pisHOMa-
HiTHUM Ta 36aJ1aHCOBAHUM, BifmIoBizaTy HopMam ¢isio-
JorTiuHMX MoTped Ta 3a6e3meuyBaTu 340POBUI PO3BUTOK
OpraHi3My Ha BCixX eTamax KUTTEAIATBHOCTI JIOJUHU.

MeTo10 PO6GOTH € TOCTiAKEeHHSI TKOCTi J0OG0OBOTO
paltioHy xapuyBaHHS y 3aKJIai PeCTOPAHHOTO T'OCIIO-
mapcTBa — imasbHI 38 mo3uIlil HopM (idiosoriunoi mo-
Tpebu JIOINHA.

Metoauku i meToau qocaimxenua. [Ipu oinri piBusa
AKOCTI pariony xapuyyBaHHSA B 3aKJa/li pECTOPAHHOTO
TOCIIOIapCTBA — iAaJIbHI BUKOPUCTOBYBAJIU KOMILIEK-
CHUM METOJI, AKWI 3aCHOBAaHUI Ha BUKOPUCTAaHHI y3a-
raJbHEHOTO TOKAa3HUKA AKOCTL, AKNY € (DYHKI[I€I0 Bif
OMMHUYHUX (IPYIOBUX, KOMIIJIEKCHUX ) TOKa3HUKIB
AarkocTi [1-5]. MeTonuKka BusHAUEeHHA KOMILJIEKCHOL
OIIiHKY AKOCTi paniony xapuyBausasda [1-15]:
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— BHaYeHH{ ITOKA3HUWKIB AJIA 3aJaHUX PaIliOHiB Xap-
YyBaHHSA BUSHAUAIOTHCA 3a (DOPMYJIOIO:

B, = s 1)
ZMif
ne Ml.j — BMicT i-01 Xxap4uoBOl peyoBUHU Yy j-iii rpymi

PEYOBUH 3a PAI[iOHOM XapuyBaHHA.
— 3a PeKOMEHIOBAaHUMU HOPMaMH’ BU3HAUAIOTHCS 6a-
30Bi 3HaUeHH:

6as
oa

3 _ ij ,
i zMijdas
ne M l.jm — BHAYEHH i-01 Xap4YoBOi PeyoBUHU Y j-iii
TpyIi peuoBUH 3a HOpMaMu (isiosoriunoi morpedu.
— OIl[iHKa OMWHWYHUX IMOKA3HUKIB 6iIKiB, :KUPiB Ta
BYTJIEBO/IiB POBPAaXOBYETHCA 3a (DOPMYJIOIO:

p. z
K, - J , 3)

ne Pi]. — IOKa3HUK BMiCTy Xap40BOi peYOBUHU Y 1000-
BOMY parioHi (mpuitomy ixxi);

(2
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Pij"“ — 0asoBe (30aslaHCcOBaHe) 3HAUEHHSA ITOKA3-
HUKa BMiCTy Xap4yoBOi peuoBUHU ¥ J00O0BOMY paIrioHi
(3a HOpMamu igiosoriunmx MOTPED);

Z — TOKAa3HUK, AKWI BPaXOBY€ BILINB 3MiHIOBAaHHSA
3HAUYEHHS MTOKA3HUKA Ha PiBEHDb SKOCTi 00’ €KTY, AKUN
Mae 3HaUeHHd 1Iioc 1 mpu omiHIi BMicTy 6isKiB i ByT-
JieBoZiB Ta Minyc 1 mpu omiHIi BMicTy KUpiB.

— 3HaueHHA KoedirnieHTiB BaromocTi m, Xap4oBUX

PEYOBUH PO3PaXOBYIOTHCA 32 (DOPMYJIOIO:

z Mgaa

Mi(;as
My = e
M;
ij

— KOMILJIEKCHUY IOKa3HUK SKOCT1 0JHOPa30BOI'0 IpU-
oMy iKi parfioHy 3a 30aJ1aHCOBAHICTIO XapUYOBUX
PEYOBUH AJI [BOPiBHEBOI CTPYKTYPU BUSHAUUMO 32
IOMOMOTO0I0 afUTUBHOI MOJEJIi:

¢ n
Ko:sz'Zmij'Kif ) 6]
i-1 =

(4)

e Mj — KoediIlieHT BaroMocCTi rpyn Xap4yoBUX PEUO-
BUH.

PesyasTaTn Ta iX 06rOBOPEHHS
1. KomniekcHa omiHKka AKOCTi cHiZaHKY. BpaxoByio-
yu HopMU (iziosmoriunoi moTpebr cepeJHbOCTATUCTUYHOL
gioguuy (Tadsa. 1), po3paxoByBaIu KOMILIEKCHY OIIiHKY
SAKOCTi OTHOPA30BOT'O IPUHOMY T3Ki.
3rigHo 3 MJIAHOBO-BUPOOHUYNM MEHIO IIPUBEIEMO
MOYaTKOBI JaHHi AJIA PO3PaXyHKY CHiIaHKY, 00igy Ta

IPOAYKTAaX i cTpaBax, Ki BXOAATH A0 CHiJaHKY, B 3a-
JIEXKHOCTI BiJl Macu cTpaBuU.

Y tabs. 6—8 mpeacTaBiIeHO IepPepPaxyHOK MJIaHOBO-
BUPOOHMYOT0 MEHIO 32 HOPMaMU BMiCTy eHePreTHYHUX,
MiHepaJIbHUX PEYOBUH Ta BiTaMiHiB y XapuoBUX IIPO-
IyKTax i cTpaBax.

Ha npyromy erami Bi0yBaeThbCcAa PO3PaxXyHOK KOMII-
JIEKCHOI OITiHKY AKOCTi paIlioHy XapuyBaHHA CHiJaHKY.

1) AGconroTHI 3HAUEHHSA ITOKA3HUKIB AKOCTi eHepre-
TUYHUX Xap4oBUX pedoBuH (P, — 6inkiB, P, — Kwupis,
P — ByrueBofiB) BusHauaemo 3a (popmysromw 1:

P =27,25/(27,25+ 72,25 + 141,19) = 0,113;

p =172,25/307,77 = 0,300;

P =141,19/307,77 = 0,587.

AbGconoTHi 3BHAUEHHA TIOKA3HUKIB AKOCTI MiHEpATDh-
Hux pedosuH (P, — marpiwo, P, — Kauit, P, — Kaib-
uiwo, P, — marsito, P, — dochopy):

P, =1041,4/(1041,4+ 778,3 + 186,85+ 133,85 +
+1183,9)=0,313;

p,=1778,3/3324,3 =0,234;

P, =186,85/3324,3 = 0,056;

P, ,=133,85/3324,3 = 0,040;

P,=1183,9/3324,3 = 0,356.

AbGcouroTHI 3HaUEHHA TOKA3HUKIB AKOCTi BiTamMiHiB
(P,, — riaminy, P,, — pubodaasiny, P,, — mipunoxcu-
Hy, P, — acKOpOiHOBOI KHCIOTH):

p,=0,36/(0,36 + 0,68 + 0,43 + 30,45) = 0,011;

p,,=0,68/31,92=0,021;

p,.=0,43/31,92=0,013;

P,=30,45/31,92 = 0,954.

Tabauuysa 2
IlepBuHHI JaHi 9 PO3PaAXyHKY

Beuepi (Tabar. 2). HajimeHnyBaHHS IPOAYKTiB, CTPAB Buxin, 2
Yy T§6J1. 3—5 mpuBeneHO HOPMH BM:lC'.I‘y eHepreTuy- Crinaron
HUX, MiHEepaJbHUX PEYOBUH Ta BITaAMiHIB ¥ Xap4OBUX
Macso Bep1ikoBe 10
Tabauys 1 CaJat 3 KamycTu, MOPKBHU Ta A0JIYK 150
Hopwmu ¢izionorignoi morpedu Omuiter 110
CepeIHbOCTATUCTUYHOI JIIOTUHI Baton napisuuit 100
XapuoBa peuoBUHA Hopma Kexc 50
EneprernuHi xap4oBi pe4oBMHH, T 617,0 Yaii 3 myKpoM 200
Binkwu, r 88,0 Pasom 620
Kupwu, r 107,0 00iz
Byraesoau, r 422,0 Binmerper 3 oceneniem 150
Birtaminu, mr 90,3 Cyn pucoBuii 500
Tiawmin (B)), mr 1,6 Ileuinka cmaskena 50
Pubodnasin (B,), mr 1,8 Maxaponu BigBapeni 150
Mipuporcus (B), mr 1,9 X6 mIIreHuUHUH 100
Ackopb6inoBa xkucisora (C), Mmr 85,0 Kucins 3 Bumni 200
MiHnepaJjbHi pe4OBUHH, MT 11150,0 Pazom 1150
Kanpmiii, Mmr 800,0 Beueps
Dochop, mr 1200,0 Ilepens, aprmpoBanuii 0BOYAMYU Ta PECOM 220
Maruiii, Mr 400,0 Baron HapisHuit 100
Kaumiit, mr 3750,0 Yaii 3 yKpoM 200
Harpiit, mr 5000,0 Paszom 520
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Hopmu BMicTy eHepreTHYHUX PEYOBHH, AKi BXOIATH 10 CHiTaHKY

Tabauusa 3

HajiimenyBaHHSA cCTpaBU Maca, r Biakgwu, r HKupu, r Byraesomu, r
Macso BepiikoBe 100 0,6 82,5 0,9
CaaT 3 KalrycTu, MOPKBU Ta A0JIYK 100 1,39 5,6 11,4
Omuter 110 10,6 17 4,2
Baron mapisuuit 100 7,4 2,9 51,4
Kexc 50 6,9 35,7 52,4
Yaii 3 myKpoMm 200 0,2 0 16
Paszom 660 27,09 143,7 136,3
Tabruuys 4
Hopmu BmicTy MiHepaJIbHUX PEYOBUH, SIKi BXOSATH J0 CHiJaHKY
HaiimenyBaHHS cCTpaBU Maca, r Na, mr K, mr Ca, mr Mg, mr P, mr
Macso BepIiikoBe 100 74 23 22 3 19
CaJaT 3 KalrycTu, MOPKBU Ta A0JIYK 100 20 220 28,5 19,1 12
Omuter 110 522 158 86 14,1 201
Baron mapisuuit 100 402 125 25 3 872
Kexc 50 80 157 29,9 86,8 91
Yaii 3 myKpoMm 200 0 6 1 1 0
Paszom 660 1098 689 192,4 127 1195
Tabauus 5
Hopmu BmicTy BiTaMiHiB, SKi BXOZATH Yy CTPaBHU A0 CHiTaHKY
HaiimenyBaHHS cTpaBU Maca,r B, mr B,, mr BG, Mr C, mr
Macso BepIikoBe 100 0 0,1 0 0
CaJaT 3 KalrycTu, MOPKBU Ta A0JIYK 100 0,03 0,03 0,12 19,9
Omuter 110 0,06 0,4 0,09 0,6
Baron mapisuuit 100 0,15 0,08 0,06 0
Kexc 50 0,1 0,14 0,1 0
Yaii 3 myKpoMm 200 0 0 0 0
Paszom 660 0,34 0,75 0,37 20,5
Tabruus 6
IlepepaxyHOK BMiCTy eHepreTHUHNX PEYOBHH I CHiTaHKY
HaijimenyBaHHS cTpaBU Maca, r Biakgwu, r HKupnu, r Byraesomu, r
Macso BepIikoBe 10 0,06 8,25 0,09
CaJaT 3 KalrycTu, MOPKBU Ta A0JIYK 150 2,085 8,4 17,1
Omuter 110 10,6 17 4,2
Baron mapisuuit 100 7,4 2,9 51,4
Kexc 50 6,9 35,7 52,4
Yaii 3 myKpoMm 200 0,2 0 16
Paszom 620 27,25 72,25 141,19

2) AHaJoriuHO 3a PEKOMEHZOBAHUMY HOPMaMU
BU3HAYAIOTHCS 0A30Bi 3HAUEHHS, AKi BU3HAYAIOTHCS
3a opmyomo 2. BasoBi 3HaueHHA TOKAa3HUKIB AKO-
CTi eHepreTMYHUX Xap4oBUX peuosuH (P’ — OinKis,

P %% — xupis, P — ByIJIeBOAIB):
P==88/(88 + 107 + 422) = 0,143;
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P =107/617=0,173;

P =422/617=0,684.

BazoBi 3HaueHHA TOKA3HUKIB AKOCTI MiHepaJIbHUX
pedosuH (P, °* — Harpito, P, — kauiio, P, ° —
KasnbLio, P\ " — marsiio, P, — docdopy):

P, *=5000/(800+ 1200+ 400 + 3750 + 5000) = 0,448;
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Tabruus 7
IlepepaxyHOK BMiCTy MiHEpPAJIbHUX PEUYOBYH JJII CHITaHKY

HajimenyBaHHS CTpaBU Maca,r Na, mr K, mr Ca, mr Mg, mr P, mr
Macso BepiikoBe 10 7,4 2,3 2,2 0,3 1,9
CaJiaT 3 KamycTu, MOPKBHU Ta A0JIYK 150 30 330 42,75 28,65 18
Omurer 110 522 158 86 14,1 201
Baron napisuwuit 100 402 125 25 3 872
Kexc 50 80 157 29,9 86,8 91
Yaii 3 myKpoMm 200 0 6 1 1 0
Pazom 620 1041,4 778,3 186,85 133,85 1183,9

Tabruus 8
IIepepaxyHoK BMicTy BiTaMiHiB y cTpaBax, AKi BXOIATH CHiTaHKY

HajimenyBaHHS cTpaBU Maca,r B,, mr B,, mr BG, Mr C, mr
Macso BepiikoBe 10 0 0,01 0 0
CaJiaT 3 KamycTu, MOPKBHU Ta A0JIYK 150 0,045 0,045 0,18 29,85
Omuter 110 0,06 0,4 0,09 0,6
Barou napisuwuit 100 0,15 0,08 0,06 0
Kexc 50 0,1 0,14 0,1 0
Yaii 3 mykpoMm 200 0 0 0 0
Pazom 620 0,355 0,675 0,43 30,45

P, =3750/11150 = 0,336;

P, =800/11150 =0,072;

PM;“ =400/11150 = 0,036;

P *=1200/11150 = 0,108.

BasoBi 3HaueHHA MOKA3HUKIB AKOCTi BiTaMiHiB
(P,,’” — riaminy, P,,’* — pubodmrasiny, P, — mi-
PUIOKCHUHY, P *° — acKop6iHOBOI KHCIOTH):

p,'=1,6/(1,6+1,8+1,9+85)=0,018;

p,"~=1,8/90,3 =0,020;

p,'~=1,9/90,3 =0,021;

P =85/90,3 = 0,941.

3) O1inKa OfMHUYHUX TMTOKA3HUKIiB 0iIKiB, JKUPiB
Ta BYTJIEBOMiB PO3PaxoByeThCs 3a hopmyaoro 3. Omin-
Ka OMMHUYHUX TOKA3HUKIB eHePTeTUUYHNX XapUuOBUX
peuosuH (K, — 6inkis, K, — &upis, K, — ByTJeBoAiB):

K, =0,113/0,143 = 0,794;

K _=0,173/0,030 = 0,578;

K, =0,587/0,684 = 0,858

OmiHKa OMMHUYHUX IMTOKA3HUKIB MiHepaJIbHUX pe-
uoBuH (K, — mHarpito, K, — Kaiiwo, K, — Kaxbmiio,

K,,, — marwmito, K, — dpocdopy):

K, =0,313/0,448 = 0,699;
K,=0,234/0,336 = 0,696;

K, =0,056/0,072=0,783;
K, =0,040/0,036 =1,122;

K,=0,356/0,108 = 3,309.

OrminKa OMMHUYHUX IMTOKa3HUKIiB BiTamiuiB (K B
riaminy, K,, — pubodnasiny, K,, — mipunoxcuny,
K, — ackop06iHOBOI KUCIOTH):

K, =0,011/0,018 =0,628;

K,,=0,021/0,020 = 1,061;
K,,=0,013/0,021 = 0,640;

K, =0,954/0,941=1,014.

4) 3nauenHs Koe@irieuTiB BaromocTi m,; XapI0BUX
PeUoBHMH PO3paxoBYIOThCA 3a hopmy.ioio 4. KoedirmienTu
BaroMOCTi y I'PYIIi eHepreTUYHNX XapuOBUX PeUOBUH
(m,— 6inkiB, m  — KuUpiB, m_ — BYIJIEBOXIB):

m,=(617/88)/(617/88 +617/107 + 617/422) =

=0,492;

m = (617/107)/(617/88+617/107+617/422) =

=0,405;

m,=(617/422)/(617/88 +617/107 + 617/422) =

=0,103.

3HaueHHA Koe(imieHTiB BaroMocTi TOKa3HUKIB
B TPYIIi MiHepaJIbHUX PEYOBUH (M, — HATpi, m, —
Kajito, m, — KaJbIlio, my, — MarHiio, m, — doc-

(dopy):

m, =(11150/5000)/(2,23 + 2,97333 + 27,875 +
+9,29167 + 13,9375) = 0,040;
m, = (11150/3750)/(2,28 + 2,97333 + 27,875 +
+9,29167 + 13,9375) = 0,053;
m,, = (11150/800)/(2,23 + 2,97333 + 27,875 +
+9,29167 + 13,9375) = 0,247;
m,. = (11150/400)/(2,23 + 2,97333 + 27,875 +
+9,29167 + 13,9375) = 0,495;
m,=(11150/1200)/(2,23 + 2,97333 + 27,875 +
+9,29167 + 13,9375) = 0,165.
3HaueHHA Koe(dimieHTiB BaroMocTi TOKa3HUKIB
y rpymi BiTaminis (m,, — Tiaminy, m,, — pubodaasi-
HY, M ,, — MiPUJOKCHUHY, /M — aCKOPOiHOBOI KMCJIOTH):
m,, =(90,3/1,6)/(90,3/1,6 +90,3/1,8 + 90,3/1,9 +
+90,3/85) = 0,364;
m,,=(90,3/1,8)/(90,3/1,6 + 90,3/1,8 + 90,3/1,9 +
+90,3/85) = 0,323;
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m,.=(90,3/1,9)/(90,3/1,6 + 90,3/1,8 + 90,3/1,9 +
+90,3/85) = 0,306;

m,=(90,3/85)/(90,3/1,6 + 90,3/1,8 + 90,3/1,9 +
+90,3/85) =0,007.

KomniekcHu# noka3HUK AKOCTi OJHOPA30OBOTO
mpuitomy i:ki pamiony 3a 36a1aHCOBAHICTIO XapUOBUX
PeYoBUH I IBOPiBHEBOI CTPYKTYPHU BU3HAUNMO 34
JIOIIOMOTO0 afuTUBHOI Mozeti (popmyiia 5). 3HaUeHHA
IPyIoBUX Koe(dilieHTiB BaroMocTi NIpuiiHATO HaMU:
I eHepreTuyHuX peuoBuH — 0,35; Biraminis — 0,55;
MinepanbHUX peuoBuH — 0,1.

K,=0,35(0,492-0,794 + 0,405-0,578 + 0,103-0,858) +
+0,1(0,040-0,699 + 0,053:0,696 + 0,247-0,783 +
+0,495-1,122 + 0,165:3,309) + 0,55(0,364:0,628 +
+0,323-1,061 + 0,306-0,640 + 0,007-1,014) = 0,811.

2. KomiuiekcHa OIiHKY AKOCTi 00igy. ¥ Tabma. 9—11
TIpUBeleHO HOPMU BMiCTy eHepreTUUYHNUX, MiHepaJIbHIX
PEUYOBHH Ta BiTaMiHiB B XapuoBUX IIPOAYKTAX i cTpaBax,
AKi BXOIATH 10 00i7y, B 3aJIe;KHOCTI BiJf Macu cTpaBu.

Pospaxyemo abCcoI0THI BHAUEHHA TIOKA3HUKIB KO-
CTi eHepreTUYHUX PedoBUH 3a Ghopmyoro (1) P, — 6imn-
KiB, P — sKupis, P, — ByTrJIeBOJiB:

P, —=47,88/(47,88+ 17,97+ 251,58) = 0,151;

P =17,98/317,43 =0,057;

P, =251,58/317,43=0,793.

AGcomoTHI 3BHAUEHHA TOKA3HUKIB AKOCTI MiHEepaIb-
HuXx pedosuH (P, — HaTpio, P, — Kamiw, P, — Kaab-
uito, P, — marsito, P, — docdopy):

P, =2226/(2226 + 1098 + 185,15 + 173,2 +
+617,65)=0,518;

P, =1098/4300 = 0,255;

P, =185,15/4300 = 0,043;

P, =173,2/4300 = 0,040;

P,=617,65/4300 = 0,144.

AGcoutoTHI 3HaUEHHS TOKA3HUKIB AKOCTi BiTaMiHiB
(P,, — riaminy, P,, — pubodnasiny, P,, — nipunoxcu-
Hy, P, — acKop6iHOBOI KHCIOTH):

p, =0,82/(0,82+1,81+1,56 + 38,4) = 0,019;

pP,,=1,81/42,59=0,042;

Tabauus 9
HopMu BMicTy eHepreTHYHUX PEYOBHH, IKi BXOAATH 0 00iXy
HaijimenyBaHHS cTpaBU Maca,r Biakgu, r Kupu, r Byraesogu, r
Binerper 3 oceneniem 100 2,56 0,15 13,72
Cym pucoBuii 500 9,1 10,4 33
Ileuinka cmaskeHa 50 11,6 5,1 6,9
BinsapHi makapornu 100 10,4 0,9 75,2
X116 mIeHnYHnI 100 7,6 0,9 49,7
Kucins 3 Bumni 200 0,14 0 28,6
Paszom 1050 41,4 17,45 207,12
Tabauuys 10
Hopmu BmicTy MiHepaJIbHUX PEYOBUH, IKi BXOZATH T0 00igy
HajimenyBaHHS cTpaBuU Maca, r Na, mr K, mr Ca, mr Mg, mr P, mr
Binerper 3 oceneniem 100 106 288 49,3 46 68,3
Cym pucoBuit 500 1254 174 39,2 30,2 76,7
ITeuinka cmaxeHa 50 304 133 9 11 213
BinsapHi makaporn 100 10 124 18 16 87
X6 nImeHnYHUYT 100 488 127 26 35 83
Kucine 3 Bunrai 200 6 46 10 4 12
Paszom 1050 2168 892 151,5 142,2 540
Tabnruus 11
Hopmu BmicTy BiTaMiHiB, AKi BXOZATH Y CTPaBHU A0 00imy
HaijimenyBaHHS cTpaBU Maca, r B, mr B,, mr B _, mr C, mr
Binerper 3 oceneniem 100 0,09 0,14 0,2 17,4
Cyn pucoBuit 500 0,11 0,09 0,29 8,3
Ileuinka cmaskeHa 50 0,16 1,31 0,79 0
BinsapHi makaporn 100 0,17 0,08 0,06 0
X1i0 nIeHnYHnn 100 0,16 0,08 0,06 0
Kucins 3 Bumni 200 0 0 0,03 4
Paszom 1050 0,69 1,7 1,43 29,7
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Tabruuys 12
IIepepaxyHOK BMiCTy eHePreTHYHNX PEYOBHMH, AKi BXOOATH 0 00idy
HaiimenyBaHHS cTpaBU Maca,r Binku, r Kupu, r Byraesogu, T
Binerper 3 ocenenmem 150 3,84 0,23 20,58
Cym pucoBuii 500 9,1 10,4 33
Ileuinka cmasxeHa 50 11,6 5,1 6,9
BigBapui makapoHu 150 15,6 1,35 112,8
X116 nIreHnYHII 100 7,6 0,9 49,7
Kucins 3 Bumai 200 0,14 0 28,6
Pazom 1150 47,88 17,98 251,58
Tabauuys 13
IIepepaxyHOK BMicTy MiHepaJIbHUX PEYOBHH, AKi BXOAATH 0 00idy
HaiimenyBaHHS cTpaBU Maca, r Na, mr K, mr Ca, mr Mg, mr P, mr
Binerper 3 ocenenmem 150 159 432 73,95 69 102,45
Cym pucoBuit 500 1254 174 39,2 30,2 76,7
ITeuinka cmaxkeHna 50 304 133 9 11 213
BinBapui makapornu 150 15 186 27 24 130,5
X1i6 nImeHnYHU R 100 488 127 26 35 83
Kucinp 3 Bumrai 200 6 46 10 4 12
Paszom 1150 2226 1098 185,15 173,2 617,65
Tabauuys 14
IlepepaxyHoK BMicTy BiTaMiHiB, AKi BXOIATH Y CTPABU A0 00iqy
HaiimenyBaHHS cCTpaBU Maca, r B, mr B,, mr BG, Mr C, mr
Binerper 3 ocenenmem 150 0,135 0,21 0,3 26,1
Cym pucoBuit 500 0,11 0,09 0,29 8,3
ITeuinka cmaskeHa 50 0,16 1,31 0,79 0
Binapui makapouu 150 0,255 0,12 0,09 0
X116 nIeHnYHII 100 0,16 0,08 0,06 0
Kucins 3 Bumai 200 0 0 0,03 4
Pazom 1150 0,82 1,81 1,56 38,4

P, =1,56/42,59 = 0,037;

P,=38,4/42,59 = 0,902.

OmiHKY OIMHWYHUX ITIOKA3HUKiB €eHEPreTUUHUX Pe-
uoBuH (K, — 6inkis, K, — xupis, K — ByIJeBOJiB)
pospaxyemo 3a hopmysoo (3):

K, =0,151/0,143 = 1,058;

K _=0,173/0,057 = 3,063;

K, =0,793/0,684 = 1,159.

OmiHKa OMMHUYHUX MTOKA3HUKIB MiHepaJIbHUX pe-
uoBuH (K, — mHarpito, K, — Kaiiwo, K, — Kaxbmiio,

K, — marwmiro, K, — dpocdopy):
K, =0,518/0,448 =1,154;
K, ,=0,255/0,336 = 0,759;
K, =0,043/0,072 = 0,600;
K, =0,040/0,036 =1,123;

K,=0,144/0,108 = 1,335.

Ominka OMMHUYHUX IMTOKa3HUKiB BiTamiuiB (K B
riaminy, K,, — pubodnasiny, K,, — mipunoxcuny,
K, — ackop06iHOBOI KUCIOTH):

K, =0,019/0,018 =1,087;

K,,=0,042/0,020 = 2,132;

K,,=0,037/0,021 =1,741;

K, =0,902/0,941 = 0,958.

Pospaxyemo KOMIJIEKCHUT TTOKA3HUK SIKOCTi 0011y
3a 30aJIAHCOBAHICTIO XaPUYOBUX PEYOBUH 3a JOIIOMOTOI0
aguTuBHOI Momei (hopmya 5):

K,=0,35(0,492-1,058 +0,405-3,063 + 0,103-1,159) +
+0,1(0,040:1,154 + 0,053:0,759 + 0,247-0,600 +
+0,495-1,123 + 0,165-1,335) + 0,55(0,364:1,087 +
+0,323-2,132 + 0,306-1,741 + 0,007-0,958) = 1,652.

3. KommiekcHa oiHKy sgKocTi Beuepi. Y Tabdu. 1517
IpUBeleHO HOPMU BMiCTy eHepreTUYHUX, MiHepaJIbHUX
PeYOBUH Ta BiTaMiHiB B XapuoBUX IPOAYKTAaX i cTpaBax,
AKi BXOAATH 10 BeUEpPi, B 3aJIE3KHOCTI BiJl Macu cTpaBu.

¥ rabu. 18-20 mpencTaBieHo IepePaxyHOK IJIAHOBO-
BUPOOHMYOT0 MEHIO 32 HOpPMaMU BMiCTy eHePTreTHYHUX,
MiHepaJIbHIX PEYOBUH Ta BiTaMiHiB y XapuoBUX IIPO-

IYKTax i cTpaBax.
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Tabauus 15
Hop™mu BMicTy eHepreTHYHNX PEeYOBMH, SIKi BXOJATH 10 Bedepi
HaijimenyBaHHS cCTpaBU Maca, r Biaku, r HKupu, r Byraesogu, r
Ilepenpb, (hapIIMpPOBaHUI OBOUAMU Ta PUCOM 220 3,8 10,7 22,4
Baron HapisHui 100 7,4 2,9 51,4
Yaii 3 HyKpoMm 200 0,2 0 16
Pazom 520 11,4 13,6 89,8
Tabauuys 16
Hopmu BMicTy MiHepaJbHMX PEYOBHH, AKi BXOAATH 10 Beuepi
HaijimenyBaHHS cTpaBU Maca,r Na, mr K, mr Ca, mr Mg, mr P, mr
Ilepenb, (hbapIIMPOBaHUI OBOUAMHU Ta PUCOM 220 695 327 59 37 74
Batou Hapisuui 100 402 125 25 3 872
Yaii 3 HyKpoMm 200 0 6 1 1 0
Paszom 520 1097 458 85 41 946
Tabauuys 17
Hopmu Bmicry BiTamiHiB, IKi BXOZATH y CTPaBH 10 Beuepi
HaijimenyBaHHS cTpaBU Maca,r B, mr B,, mr BG, Mr C, mr
Ilepenpb, (hapIIMpPOBaHUI OBOUAMU Ta PUCOM 220 0,09 0,15 0,29 44,1
Bartou Hapisuuii 100 0,15 0,08 0,06 0
Yaii 3 HyKpom 200 0 0 0 0
Paszom 520 0,24 0,23 0,35 44,1
Tabauuys 18
IlepepaxyHOK BMiCTy eHEPreTHYHNX PEYOBUH, AKi BXOAATH I0 Bedyepi
HajimenyBaHHSA cCTpaBU Maca, r Binkwu, r Kupu, r Byraesomu, r
Ilepenb, (hapIIMpPOBaHUI OBOUAMHU Ta PUCOM 220 3,8 10,7 22,4
Bartou Hapisuui 100 7,4 2,9 51,4
Yaii 3 HyKpoMm 200 0,2 0 16
Pasom 520 11,4 13,6 89,8
Tabauus 19
IlepepaxyHoK BMicTy MiHepaJbHUX PEUYOBHH, IKi BXOTATH T0 Beuepi
HaijimenyBaHHS cTpaBU Maca,r Na, mr K, mr Ca, mr Mg, mr P, mr
Ilepenp, (hapIIMpPOBaHUI OBOUAMHU Ta PUCOM 220 695 327 59 37 74
Bartou Hapisuuii 100 402 125 25 3 872
Yaii 3 HyKpoMm 200 0 6 1 1 0
Pasom 520 1097 458 85 41 946
Tabauuys 20
IlepepaxyHoK BMicTy BiTaMiHiB, AKi BXOZATH Y CTPaBU A0 Beuepi
HaijimenyBaHHS cCTpaBU Maca, r B, mr B,, mr B, mr C, mr
Ilepenp, (papmImpoBaHUIl OBOYAMHU Ta PUCOM 220 0,09 0,15 0,29 44,1
Baron HapisHui 100 0,15 0,08 0,06 0
Yaii 3 MyKpoM 200 0 0 0 0
Paszom 520 0,24 0,23 0,35 44,1
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Pospaxyemo abCcorroTHI BHAUEHHS ITOKA3HUKIB AKO-
CTi eHepPTreTUYHUX PedoBuH 3a popmyromw (1) P, — 6ix-
KiB, P — mupis, P, — ByTrJieBOJiB:

pP,=11,4/(11,4 + 13,6 + 89,8) = 0,099;

p =13,6/114,8=0,118;

P, =89,8/114,8=0,782.

AbGcomoTHi 3BHaUEHHA TOKA3HUKIB AKOCTI MiHEpaIh-
Hux pevosuH (P, — matpino, P, — Kauiwo, P, — KaJb-
uito, P, — marsito, P, — dochopy):

P, =1097/(1097 + 458 + 85 + 41 + 946) = 0,418;

P, =458/2627=0,174;

P, =85/2627=0,032;

P, =41/2627=0,016; P,=946/2627 = 0,360.

AGcouroTHI 3HaUEeHHSA TOKA3HUKIB AKOCTi BiTaMiHiB
(P,, — riaminy, P,, — pubodnasiny, P,, — mipugoxcu-
Hy, P, — acKopOiHOBOI KUCIOTH):

p, =0,24/(0,24 + 0,23 + 0,35 + 44,1) = 0,005;

p,,=0,23/45,04 = 0,005;

P, =0,35/45,04 = 0,008;

P,=44,1/45,04 = 0,982.

OILiHKY OAVMHUYHUX MMOKA3HUKIB eHePreTUuYHUX pe-
uosuH (K, — 6inkis, K, — xupis, K — BYIJeBOJiB)
pospaxyemo 3a hopmyoo (3):

K, =0,099/0,143 = 0,696;

K _=0,173/0,118 = 1,464;

K, =0,782/0,684 = 1,144.

OmiHKa OMMHUYHUX IMTOKAa3HUKIB MiHepaJIbHUX pe-
uoBuH (K, — mHarpito, K, — Kaiiwo, K, — Kaxbniio,

K, =0,418/0,448 = 0,931;

K,=0,174/0,336 = 0,518;

K, =0,032/0,072=0,451;

HMg =0,016/0,036 = 0,435;

K,=0,360/0,108 = 3,346.

OmiHKa OMMHUYHUX MTOKA3HUKIiB BiTamiuiB (K i
riaminy, K, — pubodaasiny, K,, — mipunoxcuny,
K, — ackop06iHOBOI KUCIOTH):

K, =0,005/0,018 =0,302;

K,,=0,005/0,020 = 0,257;

K,,=0,008/0,021 =1,037;

K, =0,982/0,941=1,043.

Pospaxyemo koMIIeKCHUIY TIOKA3HUK SKOCT1 Beuepi
3a 30aJ1aHCOBAHICTIO XapUOBUX PEUOBUH 34 JOTIOMOTOIO
aguTuBHOI Momei (hopmya 5):

K,=0,35(0,492-0,696 +0,4051,464 + 0,103-1,144) +
+0,1(0,040:0,931 + 0,053:0,518 + 0,247-0,451 +
+0,495-0,435 + 0,165-3,346) + 0,55(0,364:0,302 +
+0,323-0,257 + 0,306:1,037 + 0,007-1,043) = 0,635.

4. KomIieKkcHa OI[iHKA AKOCTi JOOOBOTO paIlioHy.
Y tabsa. 21-23 npuBeseHO HOPMU BMiCTy eHepreTud-
HUX, MiHepaJIbHUX PeYOBUH Ta BiTaMiHiB B XapuoBUX
MIPOAYKTaX i cTpaBax, 3a mo0y.

Pospaxyemo abcorroTHI 3HaUEHHA TOKA3HUKIB AKO-
CTi eHepreTHIHUX PedoBUH 3a (hopmyromo (1): P, — Gix-
KiB, P, — mwupis, P, — ByrJieBO/iB:

P, =86,53/(86,53 + 103,83 + 482,57) = 0,129;

K, — marnito, K, — docdopy):
Tabauuys 21
Hopmu BMicTy eHepreTHYHUX PEYOBUH, 34 TO0Y
HaiimenyBaHHS cTpaBU Maca,r Binkwu, r Kupu, r Byraesomgu, v
CHinanok 620 27,25 72,25 141,19
06in 1150 47,88 17,975 251,58
Beuepsa 520 11,4 13,6 89,8
Paszom 2290 86,53 103,825 482,57
Tabnruuys 22
Hopmu BmicTy MiHepaJIbHUX PEYOBUH 32 00y
HaiimenyBaHHS cTpaBU Maca, r Na, mr K, mr Ca, mr Mg, mr P, mr
CHinanok 620 1041,4 778,3 186,85 133,85 1183,9
0O6in 1150 2226 1098 185,15 173,2 617,65
Beuepsa 520 1097 458 85 41 946
Pazom 2290 4364,4 2334,3 457 348,05 2747,55
Tabruus 23
Hopwmu BmicTy BiTaMiHiB 3a 100y
HajimenyBaHHS CTpaBU Maca, r B, mr B,, mr Be, Mr C, mr
CHinaHok 620 0,355 0,675 0,43 30,45
O6in 1150 0,82 1,81 1,56 38,4
Beuepa 520 0,24 0,23 0,35 44,1
Paszom 2290 1,415 2,715 2,34 112,95
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P _=103,83/(86,53 + 103,83 + 482,57) = 0,154;

P —482,57/(86,53 + 103,83 +482,57) = 0,717.

Ab6conroTHi 3HAUEHHA TOKA3HUKIB AKOCTi MiHEpaIh-
Hux pedosuH (P, — Hatpiwo, P, — Kamiw, P, — Kanb-
uito, P, — marsito, P, — dochopy):

P, =4364,4/(4364,4 + 2334,3 + 457 + 348,05 +
+2747,55) = 0,426;

P, =2334,3/(4364,4 + 2334,3 + 457 + 348,05 +
+2747,55) = 0,228;

P, =457/(4364,4 + 2334,3 + 457 + 348,05 +
+2747,55) = 0,045;

P, =348,05/(4364,4 + 2334,3 + 457 + 348,05 +
+2747,55)=0,034; P, = 2747,55/(4364,4 + 2334,3 +
+457 + 348,05 + 2747,55) = 0,268.

AbGcotoTHI 3HaUEHHS TOKA3HUKIB AKOCTI BiTaMiHiB
(P,, — riaminy, P,, — pubodaasiny, P,, — mipunoxcu-
Hy, P, — acKop6iHOBOI KuCIOTH):

P, =1,42/(1,42+ 2,72+ 2,34+ 112,95) = 0,012;

P,,=2,72/(1,42+ 2,72+ 2,34 + 112,95) = 0,023;

P,,=2,34/(1,42+ 2,72+ 2,34 + 112,95) = 0,020;

P =112,95/(1,42+ 2,72+ 2,34 + 112,95) = 0,946.

OmiHKY ONMHUYHUX MTOKA3HUKiB eHepreTUYHUX pe-
uoBuH (K, — 6inkis, K, — wupis, K — ByIJeBO[iB)
pospaxyemo 3a popmyaoo (3):

K,=0,129/0,143 = 0,902;

K _=0,173/0,154 =1,124;

K, =0,717/0,684 = 1,049.

Ominka OIMHUYHUX MTOKAa3HUKIB MiHepalIbHUX pe-
uosuH (K, — Hatpito, K, — Kauiro, K, — KarbIilo,
K, — marwito, K, — docdopy):

K, =0,426/0,448 = 0,949;

K, .=0,228/0,336 =0,677;

K, =0,045/0,072=0,621;

K, ,=0,034/0,036 = 0,947;

K,=0,268/0,108 = 2,490.

Ominka OIMHUYHUX TTOKa3HUKiB BiTamiuiB (K P
riaminy, K,, — pubodaasiny, K,, — mipugokcuny,
K, — ackop06iHOBOI KHCIOTH):

K, =0,012/0,018 =0,669;

K,,=0,023/0,020 = 1,141;

K,,=0,020/0,021 =0,931;

Tabruuys 24
KoMmniekcHa OLiHKY AKOCTi paIioHiB XapYyBaHHS
Haiimexy- Cuiganox Ooix Beuepsa ’D;Oﬁo.mm
BaHHA pauion
K, 0,811 1,652 0,635 0,960

K, =0,946/0,941 = 1,005.

3HaueHHA KoedimmieHTiB BaromocTi Ti & cami, 1110
i mast omHOpPas3oBOTO IpUiioMy iki. 3HAUEeHHST Koe@iIri-
€HTiB BarOMOCTi 1151 eHepreTuuHux peuosus — 0,35,
BitaminiB — 0,55, minepanbuaux pevoBur — 0,1.

PospaxyeMo KOMIIJIEKCHUI TOKA3HUK AKOCTi 1000~
BOTO paIioHy 3a 30aJ1aHCOBAHICTIO XapUOBUX PEUOBUH
3a JOTIOMOTOI0 aAUTUBHOI Mozei (hopmyaa 5):

K,=0,35(0,492-0,902 + 0,405-1,124 + 0,103-1,049) +
+0,1(0,040:0,949 + 0,053:0,677 + 0,247-0,621 +
+0,495-0,947 + 0,165-2,490) + 0,55(0,364:0,669 +
+0,323-1,141 + 0,306-0,931 + 0,007-1,005) = 0,960.

3HalijeHi 3HaUeHHA KOMIIJIEKCHOTO MOKa3HUKAa
SAKOCTi CHifaHKY, 00imy, Beuepi Ta 7060BOTO paIlioHy
BHeceMO 10 Tadi. 24.

Bucnosku. [locrigixeHo AKiCcTb pallioHiB XapuyBaH-
HS ¥ 3aKJIaaxX PeCTOPAHHOTO I'OCIIofapcTBa — iIajb-
Hi, 3 mosuIii HopM iziosoriunoi moTpebu JTOAMHY 3a
IOIIOMOT0I0 KOMILIEKCHOI'O IIOKa3HUKa AKocTi. Byio
PoO3paxoBaHO KOMIJIEKCHY OI[iHKY IKOCTi JOGOBOTO
paiiony JIIOAWHYT Ha OCHOBI PO3PaxyHKY OJJHOPA30BUX
mpuiiomis I3ki (cHiZaHOK, 006if, Beuepa). Kommaexcui
TMOKA3HUKHY AKOCTi Oy BUSHAUEHI AJI5 eHePreTUUHUX,
MiHepaJIbHUX peuoBUH Ta BiraminiB. Ilo pesynpraTam
PO3paxyHKiB, 3HAUEHHA KOMILJIEKCHOTO MTOKAa3HUKAa
AKOCTI 1714 1060BOTO pariony cranosmiaa K = 0,960, mo
€ HafO1IbII TPUOIMIKEHNM 0 ONITUMAJIHLHOTO 3HAUEH-
Hs KOMILTEKCHO-KilbKicHOI oninkm axocri K = 1,00.
Haii6inpIr npubamnKeHNM 10 ONTUMAILHOTO 3HAUEHHS €
3HAYCHHA KOMILJIEKCHOTO MOKa3HUKA [JIA CHiTaHKY K =
0,811. Omirka SKOCTi paIioHiB XxapuyBaHHA y 3aKJIagax
PEeCTOPAHHOTO T'OCIIONAPCTBA A€ 3MOT'Y BUBHAUUTH 30a-
JIaHCOBAHICTh XapuyBaHHA 3TifHO HOPM (hidiosoriunoi
moTpedu A1 T0O0BOTO PaIlioHy XapuyBaHHA.
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MOJEJIOBAHHSA TEMJI0BOIO BIUIUBY MOXXEXI YEPE3
BIKOHHUI NMPOPI3 BYAUHKY HA EJEMEHTU CYMDKHUX OB EKTIB

MOJEJINPOBAHUE TEMNJIOBOTIO BJINAHUA NMOXAPA YEPE3
OKOHHbIV MPOEM J1I0MA HA 3/IEMEHTbI CMEXXHbIX ObbEKTOB

SIMULATION OF THE THERMAL INFLUENCE OF THE FIRE THROUGH
THE WINDOW SILL OF THE BUILDING ON THE ELEMENTS OF ADJACENT OBJECTS

AHoTauis. Po3pobeHo MateMaTyHy Moge/ib MPoLieciB Tera0B020 BIIMBY MOXexi depe3 BIKOHHMI Npopi3 OYguHKY Ha efle-
MeHTH CYMiXXHNX OO'EKTIB 3a MeTogamu 2a30guHaMiKkM Ta 3gificHeHO nepeBipKy ii agekBaTHOCTI Y MOPIBHAHHI 3 pe3yabTaTamm
NpoBegeHnx eKCriepuMeHTaIbHNX gocaigkeHb. OTPUMAHI gaHi MOXYTb BUKOPUCTOBYBATMCA Mig Yac 06fpyHTYBAHHS NpoTH-
NOXEXHUX BigCTaHei Mix OygUHKamu Ta crnopygamu 3a paxyHoK MatemMatnyHoi Mogeni TennoobmiHy mix o0’ektamu nig yac
NoXexi 3a MeTogamu 2a30gMHaMiku, a TAKOX Nig 4ac 0OfPyHTYBAHHS 4120pUTMY CTBOPEHHS MATeMAaTU4YHOI Mogei.

KntouoBi cnoBa: npotnnoxexHa BigcTaHb, MaTeMaTyHa Mogesib, MogesibHe BO2HULLe MOXexi, TeMnepatypd.

AHHoTaUMs. PCI3PG6OTCIHCI maremartmnyeckas Moge/ib npoueccoB TerjioBoco BO3gel;ICTBMﬂ noxapa 4vepes OKOHHbIV rnpoem 3ganHus
HQ 3/1eMeHTbI CMeXHbIX 0ObeKTOB 10 MeTogam 2a30gnHamMmnKn n OCyLLeCTB/1IeHa NpoBepKa ee agekBaTHOCTM B CPABHEHNN C pe3yJib-
Taramm rnpoBegeHHbIX SKCrepruMeHTa1bHbIX MCCﬂegOBGHMI;I. ”O}'Iy‘-leHHble JaHHble MO2YT NCIMO/1b30BATLCA NPy 060cHOBaHWe npotu-
BOMOXXAPHbIX pGCCTOﬂHMI/VI Mexqgy 3gaHnammn n COOPYKeHnamm 3a cHet MaTemMaTmyeckou mogenn TernnoobmeHa Mexgy obbeKTamm
BO BpemMs 1no)xapa rno MeTtogamM 2a3ognHammnKky, a Takxxe BO Bpems 0060CHOBAHMS! an2opnTma co3gaHms MaremMaTmuyeckKomn mogesnn.

KnioyeBble choBa: NPpOTNBOINOXXAPHOE PpAcCTossHne, MateMaTndeckas mogesib, MOgeﬂbeIVl o4ae noxxapa, remneparypa.

Summary. The mathematical model of the processes of thermal fire influence through the window opening of the building on
the elements of adjacent objects by the methods of gas dynamics was developed and its adequacy was checked in comparison
with the results of the conducted experimental researches. The obtained data can be used during the substantiation of fire
distances between buildings and structures at the expense of mathematical model of heat exchange between objects during the
fire by methods of gas dynamics, as well as during the substantiation of the algorithm for the creation of a mathematical model.

Key words: fire distance, mathematical model, model fire of fire, temperature.

Bc'ryn. OcTaHHiM yacoMm I Yac ZOCTiKeHHS Ipo-
IeciB Termionepenayi 3Hauy yBary npugiadaoTh
MeTOo/laM MaTeMaTUYHOTO MOJeTI0OBaHHA. [ledKi 3 mux
MEeTOiB PO3TJIAHYTO B poboTax [1-T], me mocaim:xeHo
IIPOIIeCH TeIlIOBOi e(DeKTUBHOCTI Oy IMHKIB, TEIJI0 Ma-
COOOMIiHY IiJi Yac mOXKeXK, TEIJIO Ta BOJIOTO IIePeHOCY
y OyAiBeIbHUX KOHCTPYKIIiAX Toimo. OTHAK B TaHUX
poboTax He pPO3TJIAAHYTO IPOIECH TeIlIonepenavi K
KpUTEPio BUBHAUEHHA IPOTUTIOKEKHUX BicTaHeN MixK
cuopyzamu. Tomy HayKOBi AOCTiKeHHA IPUCBAYEHI
CTBOPEHHIO MaTeMaTUYHOI MOEJIi AJ1A 00T PYHTYBAHHA
BEJIMYMHU IPOTUIIOKEIKHOI BificTadi MiK OyAuHKaAMU
Ta 11 IepeBipKa € JOCUTh aKTyaJbHUMU.

Meta po6oTu. Po3pobyieHHA MaTeMaTUYHOI MOIeJTi
TIIPOIIECIB TEIIJIOBOTO BILJIMBY MOXKEK1 Uepe3 BIKOHHU M
Ipopis Oy AMHKY Ha eJIEMEeHTU CyMiKHIUX 00 €KTiB 3a Me-
ToZaMu ragofrHamMiky Ta il nepeBipka. g focarneHHa
3a3HauYeHOl MeTH IIOCTaBJIeHi Ta BUpiNIeHi Taki 3ajadi:
— Ha OCHOBI mporpamuoro komiaexkcy FDS moeramao

CTBOPEHO MaTeMaTUYHY MO/IeJIb TeILJIO00OMiHY I uac
MOJKesKi Kyaacy A B criopy/i 3 HeropoouuMm (acagom
Ha eJIeMeHTHU CYMisKHUX 00’ €KTiB;

— IIPOBEJIEHO eKCIIEPUMEHTAIbHI JOCTiIKEeHHSA TEILI0-
BOT'O BILTUBY (haKesa MOAEJIHHOTO BOTHUIIA TTOMKEK
KJacy A Ha eJleMeHTH CYMisKHIX 00’ €KTiB;

— BmilicHeHO mepeBipKy aJleKBaTHOCTI po3pobaeHoi
MaTeMaTHUYHOI MOJeJi.

MaremaTruuHe MOIETIOBAaHHSA IPOIECiB TEIJIOBO-
ro BILJINBY (DaKeJIy IOXKeXKi Ha eJIEeMEeHTU CYMisKHUX
00’€KTiB 3a MeTOaMU ra30ANHAMIKH Ta eKCIIepu-
MEeHTAaJIbHI JOCJIiI)KeHHA IPOBOANINCA 3TiAHO i3 Me-
ToauKOoIO [8].

IIpu cTBOpeHHI MaTeMaTMYHOI MO/IeJIi 3aIaHO YMOBY,
110 TTOsKeKa, KA € 0CePeIKOM TeIJIOBOTO BUIIPOMiHIO-
BaHH, oOMe)KeHa HeroprounMu 0yaiBeIbHUMU KOH-
CTPYKI[isIMU, a OTPOMiHIOBAaHHS CYCiTHHOTO OYAUHKY
BifOyBaeThCcA uepes BIKOHHUH ITpopia.

MaTtemaTuuHa MOeIb TEIIJIOOOMiHY CTBOPIOBAJIACS
y OeKiJbKa eTamiB.

Ha nepitomy erarri Mmose1t0BaHHA, CTBOPEHO I'padiu-
HY OCHOBY, fKa BifoOpasKkae CUTyaTHBHE PO3TAIITYBAHHS
00’€KTiB, AKi JOCIiIKYIOTHCA, HA IJIOMNHI. 3arajabHii
BUTJIAA MaTeMaTUUIHOI MOJIEJIi Ta JOCJIiIKyBaHOTO 3pas-
Ka 300paskeHo Ha puc. 1.
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Puc. 1. MaTemaTruHa MoZieJib: a) 3araJbHUN BUTJIAML, 0) 3paska

Hacrynaum eTanoM cCTBOPEHHSA MaTeMaTUUYHOL MO-
JIeJIi € CTBOPEHHA PO3PaXyHKOBOI CITKU B cuCTEMi TKO1
TIPOBOAUTUMYTHCSA PO3PAXYHKU. [[JIA JOCATHEHHS ONITH-
MaJIbHOI TOYHOCTi PO3PaXyHKY IPUNHATO BUKOPUCTO-
ByBaTU KOMipKu 3 KpokoM B 0,1 M Ta 3 ogHUM po3Mipom
10 BCiM TpPBOM HampaMKaMm (x, y, 2).

ITixg yac BuOOPY po3Mipy po3paxyHKOBUX CiTOK Kepy-
BaJINCA TAKUMU KPUTEPiAMU AK: PO3IijbHA 3aTHICTH
IOJIA TIOTOKY, PO3IiJibHa 3aTHiCTh reomMeTpii, a ii 06-
I'PYHTYBaHHA IPOBOAMIIOCS i3 BUKOPUCTAHHAM METOLY
nutoxomii. CripoekToBaHa ciTka 300paskeHa Ha puc. 2.

Hactynaum eranmom MoerfoBaHHSA € CTBOPEHHS
00’exTiB y BizmoBigHOMYy MaciiTabi. OcHOBOIO Beiel
reomertpii B FDS e mepernikoau. [[J1s KOXXHOTO 00’ €KTY
B MO/JIeJIi TPUCBOEHO HEOOXiAHY AJIA HHOT'O IIOBEPXHIO.

MopentoBaHHA TOPiHHA CTBOPIOBAJIOCH B TPU €TAIIN:
CTBOPEHHA PeaKIlii ropiHHA B ra3oBiit (pasi, CTBOpeHHA
TIOBEPXHi TUIY «TaJILHUK » , CTBOPEHHS 00’ €KTY 3 IIPU-
CBOIOBaHHAM IOMY CTBOPEHOI IIOBEPXHi.

J151 CTBOPEHHS MOYKEIKHOI0 HABAHTAKEHHS Y BOT-
HeBill KaMepi BCTaHOBJIEHO BOTHEeBe HaBaHTaKeHHA

y BUrIAni mrabesns 6pyckiB i3 gepeBunuM. [ly1a Moeso-
BaHHA ITOKEKHOTO HABAHTAKEHHA y BUTJIAAL IIITa0eIII0
OPYCKiB ZepeBUHU BUKOPUCTOBYBAJIaCh TBePAA Iepe-
mKoma 3 moBepxHeio «IlITabens fepeBUHN; XBOMHUHI
imcTAHMM Jic» 3 TUIIOM ITOBEPXHi «0araToIapoBuii» .
ITapameTpu moke:XKHOTO HaBaHTAYKEHH IITa0esId Opyc-
KiB, IIT0 3aKJIaJIeHi B MaTeMaTUYHINA MOAeJIi HaBegeHO
B Tabsmmi 1.

Buginenns rasy: syraexucauii (CO,) 1,57000 xr/xr;
vagawnit (CO) 0,02400 kr/kr; xaopuctuit Bogens (HCI)
0,00000.

g mignanoBaHHA IITAa0eIJI0 3aCTOCOBYIOTHCA IBA
IeKa 3 U3eJIbHUM IaJnBOM. [JId MOJEeTIOBaHHA JeK
BUKOPUCTOBYBajach TBepja Ilepenikoaa i Ha I mesxi
3amaBasiaca rpannyHa ymoBa VENT 3 moBepxHero «u-
3eJbHE MaJNBO, COJIAPKA» 1 TUIIOM MOBEPXHI «TaJb-
HUK». [TapameTpu qu3eabHOTO ITAJINBA, 110 3aKJIaIeHi
B MaTeMaTUYHY MOJeJIb HaBeJIeHo B TabauIi 2.

Buginenns rasy: syraexucauii (CO,) 3,16300 xr/xr;
vagawnit (CO) 0,12200 kr/kr; xaopuctuit Bogens (HCI)
0,00000.

Puc. 2. Bursazg po3paxyHKOBOI CiTKM MaTeMaTUYHOI MOeIi
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Tabruuys 1
ITapaMeTpu MOKeKHOTO HABAHTAKEHH S
JJISI JePEeBUHU

Tabruuys 2
ITapamMeTpu MOSKE:KHOTO HABAHTAKEHHS NI
IU3eJILHOTO MAJINBa

N Iapamerp Bnﬁfpﬁ{::}ima Ne Iapamerp Bmv(l)il:)]:(I){;I::Ha
1 | IIuToMe TenIOBUIIIEHHS CKJIaLa€c 200 1 | ITuToMe TemJIOBUAIIEHHSA CKJIALAE 1907

2 | HuyxkH4aA Teniora 3ropAHHA 13800,0 2 | HuxHa Teniora 3TOPAHHS 45400,0

3 | JIinitiHa mBUAKiCTH mOyM’ s 0,0585 3 | Jlimiiima mBUAKiCTS TOSTyM’ d 0,4

4 | IIuToma MacoBa IMIBUAKICTH BUTOPAHHSA 0,01450 4 | ITuroma MacoBa MIBUAKICTh BUTOPSHHS 0,042

5 | IuMoyTBOpIOBaIbHA 3JaTHICTH 57,00 5 | JuMoyTBOpIOBaJbHA 3aTHICTH 620,10

6 | ConoxuBaHHS KUCHIO 1,1500 6 | CroskuBaHHS KMCHIO 3,3680

7 | Temneparypa 3aiiMmaHHSA 250 7 | Temmepatypa 3aiiMaHHSA 112

Ha puc. 3 HaBegeHO BUTJIAL MaTeMaTUUYHOI MOIeJTi
i3 MOXKEeKHUM HaBaHTAXKEHHAM.

I1s MomeTfoBaHHA 3B’ A3KY 3 aTM0C(epPOoI0 BUKOPUC-
ToByBajach rpaHnuHa ymoBa VENT posramioBana Ha
30BHINMIHIX Me)Kax PO3PaxyHKOBUX CiTOK i3 3aJlaHOIO
nmoBepxHeio OPEN, nana moBepxHs ABJsE coO0I0 ma-
CUBHUI OTBip B HABKOJIUIITHE CEPEIOBUIIIE.

ITpu mogenroBaHHI IOBEPXOHb, BUKOHAHUX 3 Te-
ILJIOIPOBiAHOTO MaTepiary abo masmBa 3ajaHo MaTepia-
JI¥, IO ONUCYIOTH TEILJIOBI BJIACTUBOCTI Ta MipOJIITUYHY
HOBEIiHKY.

IlapameTrpu maTepianiB AKi BUKOPUCTOBYBAJIUCH
IJIS MOJeJI0OBAHHSA 3a3HAUEHO B Ta0IMIIi 3.

IloBepxHi BUKOPUCTOBYIOTHCA AJA 3aaBaHHA
BJIACTUBOCTEH TBEPANX BIACTUBOCTEI TBEPAUX 00’ €KTiB
Ta BEHTUIAIIHHUX OTBOPiB B Mozei FDS.

151 mpoBeleHH MOIeTI0BAHHA CTBOPEHO TTOBEPXHi
(mepenIkoa) AJIA CTiH Ta MePeKPUTTiB, IiAJIOTH, IIO-
JKE)KHOTO HaBaHTAKEHHA Yy BUIVIAAL mTabesrro 6pyc-
KiB mepeBUHU, NeK 3 IM3eJbHUM ITaJIUBOM Ta 3PasKiB
(Tabaura 4).

Puc. 3. Burisag mareMaTrudHOI MO i3 MOMKEKHUM HaBAaHTAMKEHHAM

Tabauusa 3
ITapameTpu MaTepiaiB Axa MmomeJi
Ne Marepian T'yeruna, kr/m?® IIntoma Temmoemuicts Kk /(Kr-K) IIporigHicts, Bt/(M'K)
1 Beron 2280,0 1,04 1,8
2 Time 930,0 1,09 0,17
3 IepeBuHa (cocHa) 640,0 2,85 0,14
Tabnruuys 4
IIapameTpu CTBOpEHHUX IIOBEPXOHH MEPEIIKO]T 3aKJIAJeHUX B MO/IEJIb
. . . . ITouaTkoBa
No | ITosepxua nepemkoau | Topmuua, m | CriaamoBuii MaTepian BaacTtuBocri moBepxHi remmeparypa °C
1 Crina 0,2 0,25 rime / 0,75 6eToH |3aaHS MOBEPXHA BiIKpUTa |TemMIiepaTypa Ha-
2 | Higmora 0,3 0,08 rinc / 0,92 6eToH |3aaHA MOBEePXHSA i301b0BaHa | BROIUIIHBOTO Ce-
€110 a
3 IIITabens 6pyckiB 0,04 1,0 cocua 3aHs MOBEPXHA BiIKpUTa DeAoBII
4 3pasokx 0,05 1,0 cocua 3a/IHs ITOBEPXHA 130/IbOBAaHA
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Puc. 4. PosramnyBaHHA JaTYNKIB y MaTeMaTUYHINA MO JOCTiI»KyBAHUX 3PasKiB

I BUMipioBaHHS TeMIepaTypu 6e3mocepeaHbo Ha
3pasKax, BUKOPUCTOBYBaJIUCh BUMipIoBaui B TBepAiil
(asi. Cxema posTarryBaHHA SKUX 300paskeHa Ha puc. 4.

HaTtuuk ABasAe cO000 KOHTPOJIBLHY TOUKY BUMipIO-
BaHHA TeMueparypu. s 6ineiroi ingopmaTuBHOCTL
Ta PO3IIUPEHHA BJIAaCTUBOCTEN JATUNKIB BUKOPUCTAHO
CTAaTUCTUKY CePeIHBOTO 3HAUEHHA TEMIIEPATyPH Y BOT-
HeBil Kamepi (puc. 5), 1i JaHi TaKOK mpeaCcTaBIeHI Ha
rpadikax pasom 3 JaHUMU BUMiprOBayiB.

Puc. 5. Me:xxi BuMiproBaHHSA cepeHiX CTATUCTUIHUX
IaHUX y BOTHEBill Kamepi

3aKJIIOUHUM eTAaIllOM PO3PaXyHKY € IporpaMyBaHHA
3arajJbHUX IIapaMeTPiB, a caMe HeOOXiTHY TPUBAJIICTH
MOJIeJTIOBAHHS, TapaMeTPU HaBKOJUIITHBOTO CePeIoBU-
1114, BUBHAYEHHS TPAHUYHUX BeJIUYNH, AKi He00XimTHO
IOIaTKOBO BUBHAUUTH IIiJl UaC PO3PAXYHKY.

Bigmosinmo mo [8], TpuBaiIicTh eKCcIepUMEeHTAT -
HUX gocaimsxkeHs ckaagae 30 xBuiauH. Takum ynHOM
3araJIbHUM yac MofetoBaHHsa 3agano 1800 cexkyH/.

Temperatura u VK_MEAN

900,0
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500,0

(C)

400,0 T ¥
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100,0

0,0
00 2000 4000 6000 8000 10000 12000 14000 16000 1800,0
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Puc. 7. 3anexHicTh TeMIIEpaTypu HOBIiTPA BiJ yacy
B 00’eMi BOrHEBOI KaMepu

a)

Puc. 6. Mogesib: a) pO3BUTKY IIOKEXKi, 0) TeMIiepaTypu KoHCTPYKILii uepes 1800 ¢
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Puc. 8. IlopiBHAHHA MaTeMaTUYHOTO MOJEJIOBAHHS 3 Pe3yJIbTaTaMU €KCIIEPUMEHTAJIbHUX MOCTiIKeHb: CUHIN KOJIip —

MOJIeJIIOBAHHA, YOPHUIT KOJIIP — €KCIIEPUMEHT

JuHaamika pO3BUTKY IIOXKeKi, a TAKOXK BigyaJsisaria
TeMIlepaTypHu 3 BimoOpakeHHAM TeMIlepaTyPHUX II0JIiB
300pasKkeHo Ha puc. 6.

Ha puc. 7 morkasano mapaMeTpu TeMIepaTypu Ha
BUMiploBauax IIPOJOBIK Uacy MOJEJIIOBAHHA B 00’ eMi
BOTHEBOI KaMepu.

OrpumaHi pe3yabTaT MaTeMaTUYHOTO MO/IEJII0-
BaHHA TeMIIEpaTypPU Ha SOCJIiIKYyBAJIbHUX 3pasdKax
TIOPiBHSHO 3 Pe3yJIbTaTaAMU eKCIIEPUMEHTY ITPOBEIEHOTO
ariguo [8] B omHilt cucTemi KoopauHAT M1 Tepmonap T2,
T5, T8 (gus. puc. 4). PesyabraTu nopiBHAHHEA 300pa-
JKeHo Ha puc. 8.

IlepeBipKy aleKBaTHOCTi IPOBELEHO 3a TAKUMU KPU-
TepiamMu: aOCOIOTHE BiIXUJIeHHA, BiTHOCHE BigxuiIeH-
HA, CEPeJHBOKBAAPATUUYHE BifXMJIeHHA Ta KPUTEPiH
dimepa. PesynbraTy mepeBipKu aIeKBaTHOCTI pO3pO-
6J1eHOI MaTeMaTUYHOI MOesIi mpuBeAeHi B TabIuIl 5.

TakuM YmHOM a0COJTIOTHI BIIXMIEHHA MidK Pe3yJIb-
TaTaM{ MaTEMATUYHOTO MOJIeJTIOBAHHA Ta yCcepeaHe-
HUMU eKCIIepUMEeHTaJIbHUMU AOCTiIKeHHIAMH He IIe-
peBuIyioth 12 °C, 1110 BiICOTKOBUX MOKa3HUKAX He
nepesuinye 17 % , cepeIHbOKBAAPATAYHI BiqXUIeHHSA
CTAHOBJATH B Mexxax 4+13 °C, 110 BKasye Ha Te, 1110
IaHi MaTeMaTUYHOTO MOJEJIIOBAHHSI MaKCUMAJIbHO
HaOJIMIKeHi 10 ycepeJHEeHUX NaHUX eKCIePUMEeHTY.
MaxcumanbHe 3HaUeHHA KpuTepiro Dimnrepa cTaHOBUTH
5.08. [ns piBHA craTucTUYHOI 3HAUYIOCT b % Ta s

KiJIBKOCTI cTyneHiB cBobonu k, = 2 Ta k,= 4 Tabnuyune
3HAUeHH KpuTepito Pimepa cranoBUTh 6.94. OcKinbKu
PoO3paxyHKOBe 3HaUEHHSA KpuTepito Pimrepa MeHIIe 3a
TabJuuHe, TO i3 cTaTHCTUYHOIO iMoBipHicTIO 0,95 mani
He 3aIepeuyoTh HyJb rimoTesi, To6TO po36isKHiCTH
MidK TUCTIepCiAMU eKCIIEPUMEHTAIbHUX JOCHiIKEeHb
Ta MATEMAaTUYHOTO MOJEJIOBAHHA MOKHA BBAYKATU He
CYTTEBOIO.

Bucnosku. Ha ocHoBi mporpamuoro kommiexcy FDS
CTBOPEHO MaTeMaTUUYHY MOJEeJb TeIJIO0OMiHY IIig yac
MosKerKi B Oy AUHKY 3 HeropouuM (hacagoM Ta eJieMeH-
TaMu cyMiKHUX 06’eKTiB. [IoKasaHo, 1110 ii pimenHa
MOJKe peajidyBaTucs B mporpaMHoMy Komiaekci FDS
i3 mpmitHATHOO 30i1’KHiCTIO B IOPiBHAHHA i3 eKcIepu-
MEHTAJbHUMH JOCTiIKeHHAMI. Bu3HaueHo 3aIeKHOCTi
3MiHU TeMIepaTypu BijJ uacy BOTHEBOI il Ha 3pa3Ku Ta
BigmanmeHHA Bif AsKepeJsa TeIIoBoil Iii.

3mificHeHO TepeBipKy aleKBaTHOCTI CTBOPEHOI Ma-
TeMaTU4YHOI Mozeai. BctanoBiaeHo, 1110 po3paxyHKOBE
3HaUeHHA Kpurepito Pimmepa MeHIIIe 3a TAOJIUUHE, TOMY
i3 crarucTruHOMO MOBipHicTIO 0,95 naHi He Banepeuy-
IOTh HYJIb TiloTesi, ToOTO po36iKHiCTh MiK AUCHEpciaMET
eKCIIePUMEeHTAJIbHUX JOCTiIKeHb Ta MaTeMaTUYHOTO
MOJeTI0OBAHHA MOKHA BBasKaTH He CyTTeBOIO. Ile B cBOIO
Yepry miATBePIKYy€E aleKBaTHICTh MaTeMaTUYHOI MO-
Iedi.

Tabauuysa 5

Pe3syiabsTaTn nepeBipKku aJeKBaTHOCTI PO3P00JIEHOI MAaTEMAaTUYHOL MOJEJTi

Nom/m Ne Trepmo- A‘600JIIOTHe .Bi,tmocne Cepem.{e KBaJpaTH4YHE 3Haqemfa KpHUTepito
mapu BigxuieHHs BigxuieHHs BigxuieHHs dimepa
1 T1 3.608 6.03 3.945 5.08
2 T2 11.516 16.854 12.238 1.51
3 T3 8.703 16.712 10.081 1.34
4 T4 7.54 15.507 8.484 3.37
5 T5 6.762 11.492 7.545 1.77
6 T6 2.871 5.382 3.284 1.05
7 T7 8.815 15.125 10.137 2.56
8 T8 4.465 11.269 4.979 4.63
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PA3PABOTKA TEXHUWYECKUX MOIOLLNX CPEACTB
DEVELOPMENT OF TECHNICAL DETERGENTS

AHHOTaumMs. Pa3paboTka TexHnyecknx motolumx cpegcts (TMC) Ha OCHOBe MH2PegueHTOB MONNPYHKLMOHAIbHOR0 geil-
CTBUS M MX UCMO/Ib30BAHME MPK O4MCTKe IHepaeTyecko20 000pygoBaHMS OT 3a2psi3HeHMi CnocoOCTBYeT yBennyeHmnIo e20

MOLLHOCTH, HAgeXXHOCTH, a TaKXKe goJ/ic0BeYHOCTN.

KnoyeBble cnoa: TMC, oceBoli komnpeccop, 2a30TypOnHHAS yCTAHOBKA, 3a2psi3HeHue, NpOoMbIBKa, [TAB.

Summary. The development of technical detergents (TS) based on multifunctional ingredients and their use in cleaning of
power equipment from pollution contributes to the increase in its power, reliability, and durability.
Key words: TD, axial compressor, gas turbine unit, pollution, washing, surfactant.

PaI_II/IOHaJIBHOG WCIIOJIb30BaHUe TOILJINBOYHEPIeTH -
YeCKUX, CBIPhEeBBIX PECYPCOB, KOTOPOE CBA3AHO
C OTHOBPEMEHHBIM PeIllleHreM dKOJIOTUYECKUX BOIPO-
COB, OTHOCUTCSA K IVIO0AJbHBIM IPO0JIeMaM Pa3BUTUS
COBPEMEHHBIX TeXHOJIOTUil B 6a30BBIX OTPACISIX IPO-
MBIIIJIEHHOCTH.

B pemrennu aTrx 3amad BeAyIiasa poab IPUHAIIEKNAT
YBeJIMUEHUIO KO3(DDUIIMEHTOB NCIIOJIb30BAHUA 000Dy~
ITOBaHUA, BHeIPEHNEe MaJIOOTXOMHBIX 1 0€30TXOTHBIX
ITPOMBBO/ICTB, OCHAIIIEHHBIX KOMIIPECCOPHOI TEXHUKOM.

ARTI/IBI/IsaI_II/Iﬂ 9TUX IIPOI[ECCOB MOKET BBIBOOUTH
u3 cTpod razorypounuble ycraHoBKY (I'TY) u pesko
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CHUKATHh IPOU3BOIUTEHLHOCTD TA30BBIX MAaruCTPAJIeH.
ITpu aTOM OCHOBHO¥ IPUUNHOU ABIATHCA 3arpA3HeHNE
JIOTIATOK KOMIIPECCOPOB U F'a30BBIX TYPOUH C IOCIIENY-
IIUM UX paspymeHueM [1-3].

Hna ynanenus sarpA3HEHUN C JIEMEHTOM IIPOTOYHOM
yacTu oceBhIX KommupeccopoB (OK) meTomom BiIasKHOM
OUYHCTKHU TPEOYIOTCA CIeIualbHble TEXHUUECKUE MO-
forrue cpeactBa (TMC), padpaboTKka u mpuMeHeHUEe
KOTOPBIX 3aCIYKUBAIOT 0COOOTO BHUMAHUSA IIPU DKC-
IIyaTamuy SHEPTeTUYeCKOr0 000PyAOBaHMA.

Perynapuasa npombiBka OK I'TY maeT BOBMOMKHOCTD
TOAMEPKUBATH MaKCUMAJIbHO OJIU3KO K ITPOEKTHOMY
YPOBHIO TEXHUKO-9KOHOMUUECKIE U 9KOJIOTUUECKUE I10-
Kasaresu mottHocTHu, KIIJl, Hame:XHOCTH, ITOBLITIIEHNE
SKCILTyaTaIlMOHHBIX PECYPCOB, YBeJIUUEHNE PEIKUMHBIX
CPOKOB, a B HEKOTOPHIX CIyUasdx Maske YMeHbIIIeHIe
KOJIMYEeCTBa ra30TyPOMHHBIX arperaToB Ha MATUCTPAb-
HBIX Ta3ompoBoaax [4].

OcCHOBOI1 BCceX TEXHUYECKUX MOIOITUX CPEACTB IB-
JISI0TCA IIOBEPXHOCTHO-aKTUBHEIE BeltecTBa (IIAB),
CIOCOOCTBYIOIIYIE VAAIEHUIO PABHBIX BUIOB 3arpsA3He-
HUH 1 IpemoTBpAaIaore ITOBTOPHOE UX OCaMKIeHIe Ha
OTMBIBaEMYIO IIOBEPXHOCTH B pPe3yabTaTe 00pasoBaHUA
aICOPOITMOHBIX CJI0EB HA I'PAHUIIAX Pa3Aesa KUIKOCTh-
TBeproe. IIpu pazpaboTKe 9HEPrOSKOHOMUYECKUX TEX-
HIUeCKUX MOIOIIVX CPeCTB KpaiiHe BasKeH IPaBUJIbHbBIN
BbI0OD ITAB. ero KoHIIeHTpAIIUs, a TaK:Ke aKTUBHBIX
Io0aBOK, 00ecTIeunBaioNInX TpedyeMble PYHKITMOHATIb-
HBbIe CBOICTBAa MOIOIUX KoMOo3uiuu [5—8].

Moroiree geiicrBue TMC- ogaa 13 60Jee BaKHBIX
u crTapbix obsacreit npumeHenud [TAB. Mexaunusm
MOIOIITETO AeHCTBUSA CI0MKEH, BKIIOUAOIUHN B ce0A pAL
TPOCTHIX U CJOKHBIX COCTABJSIONINX: CMauynBaHUe,
OUucIeprupoBaHUe, SMYyJbTUPOBaHMe, 0Opa3zoBaHue
3allIUTHBIX CJIOEB CYCIIeH3UPOBaHNTe, ITIeH000pa3oBaHue
C OTHOBPEMEHHOM (hiroTaruei cBA3aHHBIX HA TBEPAOMN
IIOBEPXHOCTHU. IPOIECCOB, 3arpA3HeHul lIzBecTHO.
YTO MOIOIIee AefCTBUEe BKJIIOYAET PAJ IIPOILECCOB,
CBABAHHBIX ¢ agcopbimeii [IAB Ha moBepXHOCTAX
SKUIKOCTU-KUAKOCTH (BogHBIH pacTBop TMC- sxum-
KOe OpraHuYecKoe 3arpAa3HeHne), JKUIKOCTh-TBEP0e
(Bozus1ii pactBop ITAB-TBepmas sarpA3HeHNe U TBepAad
oumuIiaeMas IOBEPXHOCTD). JKUIKOCTh-Ta3 Ha TOBEPX-
HOCTHU TIeHBI).

ITpu paszpaboTKe 9HEPrOAKOHOMUUYECKUX MOIOIITUX
CPEeZICTB OCYIIEeCTBIEHUA MOIOIIET0 AeHiCTBUA He00X 0T -
MO ompeenuTh TpedyeMoe KosmuecTBo IIAB B couera-
HUY C aKTUBHBIMU J00aBKAMU, TOBBIIIIAIOIINX MOIOIIIEe
IeficTBUe, MCKJIIOUAIOIITe KOPPO3KUIO 00eCIIeUNBAIOIIITIE
HU3KOTEeMIIepaTypHbIe YCJIOBUA IpuMeHeHus [6; 8].

I1s cMauynBaHUA OTMBIBA€MOM TOBEpXHOCTH (ST),
Ha KOTOPOIi codmaercs agcopOIinoHubIi caoii [IAB, me-
ooxoaumo I'r-St moseit I[TAB, rae I't — KoHIeHTpaIia
ITAB ma oTMbIBaeMoii TOBEPXHOCTH.

1 eMyIEIrUPOBAHUM :KUIKUX 3aTPA3HEHU HE00X0-
numo KosmuecTBo ITAB, paBHOe I'm-S», rme I'm — mpe-
IeabHASA afcopOIusa Ha ITOBEPXHOCTU 00Pa30BaBIITUXCA
KaIJIaX dMYyJbCUM, TAK KaK 9MYJIbCUIO CTA0OMIU3UPYOT
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TOJILKO IIpeebHbIe aACOPOITMOHHBIE CJION: S9 — MO~
BEPXHOCTD BCEX KaIleJIb OMYJIbLCUMU.

151t mepeBoia B CYCIIEH3UIO TBEPABIX 3arPA3HEHUN
Heo0xoauMo cienyioliiee Koanuectso ITAB: I'c « Sc, rae
T'c — xoumnenTtparnus ITAB Ha TOBEpXHOCTU TBEPABIX
3arpsasHeHuii; Sc — o0Ias IOBepPXHOCTh 06pasyemMoit
13 TBePbIX 3arpa3HeHu cycuensuu. [[ynsa oOpasoBaHua
nenb! Heobxogumo ITAB: I'm - Sn, roe I'm — mpegenbHaa
agcopb6ius [TAB, Sn — moBepXHOCTD BCeX IMY3LIPHKOB
IIeHb, TAK KAK eHY CTA0MIN3UPYIOT TOJBKO IIPEeeIb-
HbIe caou [7].

B o6beme BomHOI (padbl VB ocTaeTcs ommpeeIeHHad
koHIenTpamnusa [IAB u Co0, Tak UTO B BOJle OCTAaeTCA
Co6 VB kommuectBo ITAB.

Ecau nporece ynanenua sarpAa3sHeHUN AJUTC 10~
CTaTOYHO J0JII'0, TO YKA3aHHBIE II0BEPXHOCTHBIE U 00b-
€MHBbI€ KOHIIEHTPAIlNX COOTBETCTBYIOT PAaBHOBECHBIM,
He BO BCeX CJIyYasX PABHOBECUS JOCTUIAETCS.

A eciiu »Ke OHO LOCTUTAETCHA, MUHIMAJIbHAS KOH-
menTpanusa Cob, nomxHa 66ITH paBHa Cm, T.e. KOH-
LEeHTPaIlul, IPU KOTOPOH MOCTUTAETCA IIPeaeibHas
azcopOIusd, TaK KaK 9MYJIbCUU U II€HBI CTA0MIN3UPYIOT
TOJILKO IIpeleIbHbIE aICOPOIMOHHBIE CJION.

C yueToM M3JI0KEHHOTO AJIa 00eclieueHn s IpoIecca
MOIOIIIET0 IefCTBUSA HEOOXOAMMO CIeYIoIee KOJImue-
cteo ITAB:

P=TIrSt+I'rSa+I'c:Sc + I'm + Sn + Co6 — VB. (1)

Haub6oabI111y10 MOBEPXHOCTHYIO AKTUBHOCTD MIPOSIB-
as:T ITAB B cucTeMe MKUIKOCTb-3KUTKOCTh, II03TOMY
azicopOITKA IePBYIO OUepenhb IPOUCXOIUT Ha MeK(pasHOi
IIOBEPXHOCTHU XUIAKHNUX 3&I‘pﬂ3HeHI/II71 C BOOHBIM pac-
TBopoM ITAB unu TMC ua ocaHoBe ITAB ¢ aKTUBHBIMU
InobaBKaMM.

ITO TTOATBEPIKIAETCS TEM, UTO IIPU ITPOMBIBKE CUJIBHO
3arpA3HEHHBIX TOBEPXHOCTEH ITeHa He o0pasyeTrcs, IToKa
He OyIYT yAaJdeHbl OCHOBHBIE ‘KUIKKE 3aTrPA3HEeHU .

ITo popmyse ycranoBimeHbl KomuuecTBa IIAB mia
ocyIrecTBIeHus Mototero aeiicteus (Ci) ompenenserca
HauaabHadA KoHIeHTparnusa [IAB B MmotoIiiem pacTBope,
KoTopas HeoO0XoauMa, Tak KakK:

Cw Vs =P. 2)

rae VB — 00'beM MOIOII[eero PaCTBOPA 3a4aeTCsA yCJI0-
BUAMMU TEXHOJIOTHUYECKOI'O PeXuMa.
Torma Cu onpenensaercs mo popmyJe [2]:

_I't-St+I't-Sa+I'c-Sc+I'm-Sn
Vs

Dopmyabl 1 1 2 MOTYT CIYKUTH OCHOBOM AJIA pac-
yeTa KOJIUYEeCTBa KOMIIOHEHTOB B IIPOIlECCe MOIOIIETO
IelCcTBUA.

Taxum o6pasom, uTo6s! ITAB 651510 53(h(PeKTUBHBIM
MOIOIIIUM areHTOM, He00XO0IMMO, UTOOBI OHO ITPOAB-
JISLJIO KOJIJIOUTHBIE CBOMCTBA, OBIJI0 CTAOMIM3aTOPOM
3arpsA3HeHU B BOAHOM (hase, a KoauuecTBo IIAB 661710
IOCTAaTOYHBIM AJIA CTAOUIM3AINY 3arPSI3HEHUN U TI0-
KPBITUI OTMBIBA€MOM IIOBEPXHOCTHU.

Cn +Co6  (3)
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HeobxonumocTs B 06aBKaX, IPUMeHEeHIEe KOTOPBIX
B MaJIBIX KOHIIEHTPAIINAX IPUBOAUIIO ObI K 3HAUNTEIb-
HOMY HOBBIIIeHUIO 3(pperTruBHOCTH TMC BO3HUKAaET
JTOBOJILHO YacCTO.

Hamu npenso:keH mpuMep, ¢ IIOMOIIBI0 KOTOPOTO
B penienntypax TMC-BOY, KII1 THB yzaioch CHUBUTH
rosimyectBo ITAB B 5—7 pas. [laHHBIN aKTUBHBIN HHTDE-
IVEHT yBeJIMUUBaeT MOIONIYIO crtoco6HOCTH ITAB u co-
BMEIIAeTCA C OCTAIbHBIMU KOMIIOHEHTAMHU PeIleIITyPhI
¥ COXPAaHAET 9KOJIOTUYECKYIO U TOKCUKOJOTUUECKYIO
6esomacHocTs [9; 10].

Paspaboranusie TMC mo 6mosioruuecKkoil pasiara-
emocTu cocTasasaioT 6osee 90 % .

ITpombiBka OK I'TY MosKeT OCyIecTBIAATHC IO
oImpeleIeHHOM TeXHOJIOTUY Ha PeKMMaX YaCTUUHOMN
Harpysku I'TY mo 6e30TX0AHOM T€XHOJOTH.

BriBoasr
1. Ha ocHOBaHUU aHaM3a IPOIECCOB MOIOIETO Aeii-
CTBUS IPEIJIOKEHO YpaBHEHMeE [JId pacueTa MUHUMAJIb-
HO HeoOxoaumoro KosmuuectBa ITAB nisa paspaboTku
SKOJIOTUUYECKNX TeXHUUYECKNX MOIOIIUX CPEICTB, YTO

JIaeT BOBMOKHOCTh CBeCTH K MUHUMyMY motepu ITAB
U 3arpA3HeHNe OKPYIKAIOIed Cpeabl.

2. IToxasamo, 4To 9PeKTUBHOCTDH IPUMEHEHU A
TMC uHa ocrHoBe ITAB 1 aKTUBHBIX 100ABOK II03BOJIAET
can3uts pacxon ITAB npumepHO B 2—4 pasa, a ¢ uCrIoab-
30BaHUEM TIPEIJIOYKeHHBIX HAaMU B KauecTBe M00aBKU
TIoJIMMepa B IeJI0M MOXKHO CHUSUTD pacxon ITAB B 5—7
pas.

Conclusions

1. Based on the analysis of the washing action
processes, the equation for calculating the minimum
required amount of surfactants for the development
of environmental technical detergents was proposed,
which makes it possible to minimize surfactant loss-
es and environmental pollution

2. It is shown that the efficiency of using techni-
cal detergents based on surfactants and active addi-
tives allows reducing the consumption of surfactants
by about 2—4 times and using the proposed polymer
as an additive in general can reduce the consumption
of surfactants by 5—7 times.
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AHHOTaAUMSA. Ha 0CHOBE KOMIIEKCHbIX MOgXOJOB UCCEgYIOTCA MPUYNHbI BO3HUKHOBEHUS SKCepeeTndeckux notepb 1 0b-
2IaCTV MX IOKA/M3ALMM B BO3gYXOHa2peBaTese TeroyTUanN3aLmMOoHHON cucTeMbl KOTEIbHOM yCTaHOBKK. OnpegensieTcsl Bkaag
K)XXgo20 M3 gUCCMNATOPOB IKCEP2MM 1 CUCTEMbI CORGUHUTENbHbIX TPYOONPOBOGOB B IKCEpeTUYECKME NOTepy. AHAIM3UPYIOT-
Cs1 yCnoBuMS, Mpu KOTOpbIx 06ecreynBaeTcss MUHUMA/IbHbINA ypOBEHb SKCepeeTNdecKux noTepb.

KnioueBble cnoBa: BO3gyxoHazpeBatesb TeroyTUAN3ALMOHHON CUCTeMbl, 3KCepeTudeckue notepu, 3PPexTMBHOCTL
Ter0yTUAN3ALMOHHO20 000PYJOBAHMUS.

Summary. On the basis of complex approaches, the causes of exergy losses and the areas of their localization in the air
heater of the heat utilization system of the boiler plant are investigated. The contribution of each of the exergy dissipators and
the system of connecting pipelines to the exergy losses is determined. The conditions under which the minimum level of exergic

losses is ensured are analyzed.

Key words: air heater of heat recovery system, exergy losses, efficiency of heat recovery equipment.

Paspa6o'ma BBICOKOKAUYECTBEHHOTO TEIJIOYTUJIN-
3aIIMOHHOT0 O00PYIOBAHUA AJIA YHEPTETUUECKUX
YCTAHOBOK Pas3JIMYHOTO TUIIA IPEAIIoJIaTaeT IPpUMeHe-
HIUe KOMILJIEKCHBIX METOAUK HcCIef0BaHUA dDDOEKTUB-
HOCTHU U OIITUMHU3AIINHU TEeIIJIOYTUJIN3allMOHHBIX CHCTEM,
OCHOBAHHBIX HA COBPEMEHHBIX IIOAX0OaX K PEIIeHNIO
pobseMbl. MeTobI SKCEPreTIUeCKOT0 aHATIN3a MOTY'T
OBITH MCIOJIL30BAHBI 114 aHAIN3a 9PPEKTUBHOCTU
DHEPTeTUYECKUX YCTAHOBOK pasjndyHoro Tuma [1-2].
OgHAKO OTCYTCTBUE COOTBETCTBYIONIEI (hOpMaTIbHON
mpoIeypsl [3] 3HAUNTEIHHO OTPAHUYNBAET MITUPOTY
IpUMeHeHHns YKa3saHHBIX MeTOI0B. B HacTosAIeii pado-
Te UCIIOJIB3YIOTCA METOABI DKCEPTeTUYECKOTO aHAIM3a
B paMKaX KOMIOJEKCHON MEeTOIUKU, BKJIIOYAIOIIeH
TaKkyKe MeTObl TEPMOAUHAMUKY HEOOPATUMBIX IIPO-
IIeCCOB. MeTO,I[I/IKa II03BOJIAET YCTAHOBUTH IIPUYNHBI
BOBHUKHOBEHUA DKCEPIeTUYECKUX IIOTEPH U 00JIaCTH
UX JOKaJIU3aIuy B BO3AyXOHATrpeBaTeJe TEIJIOYTU-
JIN3AIMOHHOMN CUCTEMBI KOTEeJIbHOU YCTAHOBKY, a TaK-
JKe OIIpefleINTh 3HAUEHU S ITapaMeTpPOB, B Ipefeax
KOTOPBIX o0eceunBaeTcss MUHUMAaJbHBIA YPOBEHb
DKCEePreTUYeCKUX HOTEPD.

IKcepreTuyecKue NOTEPU ABIAIOTCA OJHOU U3 IPU-
YUH CHIYKeHUA 3(P(PeKTUBHOCTY TeIIOY TUIN3AIITOHHBIX
CHCTEeM 1 UX OTAEJIBHBIX 3JIEMEHTOB. Taxue II0TEePU CBA-
3aHbI C THAPOAVMHAMUYECKNM COIIPOTUBJICHUEM IIPY IBU-
JKeHUU TeIJIOHOCUTEJeH, ¢ HeOOpaTUMBIMU IIPOIECCaMM
IIpU TemJIOO0MeHe MEeKAY TEIJIOHOCUTEIAMU, C IIPO-
ImeccaMu TeILJIOTTpoBogHOCTH. Ha 6a3e KOMIJIeKCHOM
METOIVKY, OCHOBAHHOM HA METOIaX d9KCEPTeTUIECKOTO
aHaIu3a U TePMOAUHAMUKY HEOOPATUMBIX IIPOIIECCOB,
HWCCJIeIOBAHBI ITIOTEPY 9KCEPTEeTUYECKON MOIITHOCTU
B BO3JyXOHarpeBareje TENJIOYTUIN3AIMOHHON CU-
CcTeMbI KOTEeJIbHON yCTaHOBKHU A4 KoTjia BK-21-M2.
PaccmarpuBasiocsk ceMb pesKMMOB PabOTHI KOTJIA, IPU
STOM Harpyska KoTJia U3MeHAJIach OT MaKCUMaJIbHOR
oo MUHHUMAJbHOA B COOTBETCTBUU C €€ U3MEeHEeHIEeM
B T€UEeHUE OTOIUTEIHHOTO IIePHUoIa.

IToTepu sKcepreTUUYeCcKOi MOIITHOCTH, CBA3aHHBIE
¢ HeoOPATUMBIMY IIPOIECCAMY IIPY TEILJIO00OMEHE MEXK Y
TEIJIOHOCUTEJISAMHU, C IIPOI[ECCAMU TEIJIOITPOBOJHOCTH
U C TUAPOAMHAMUYECKHNM COIIPOTUBJICHUEM IIPDU ABU-
SKEeHUU TEeIJIOHOCUTeIell, XapaKTepu30BaJIUCh COOT-
BETCTBYIOIVIMU AJUCCUIIATOPAMU dDKCEPrum:

S
o aazFT:?zT‘cml ’ o aaosFT‘BusT‘cmz ’
3
— T0Q25¢'m — (Gz?z ) 51727:)
g /lcmFT'chT‘cm2 Go: 27’@3 (poz )2 (Faz )2 ’

— (Geos )3 5&037})
fioos 271303(10303 )2(F:903 )2 .

G — MAacCCOBBIH PaCXO0/ TEILJIOHOCUTEJIS, KT'/C; @ — TeTLIo-
Bajg MOLTHOCTE, KBT; T — Temneparypa, K; T (T, ,) —
TeMIlepaTypa CTeHKY CO CTOPOHBI ABIMOBBIX Ta30B (B0O3-
nyxa), K; o, — Koa(punuenT TemmooTaun oT IbIMOBBIX
rasos K cTeHKe, KBt/m2 K; O, — KO3 OUIMEHT TeTLI0-
OTZAuYM OT CTEHKH K BOo3Ayxy, KBr/m? K; & — Tommuua
CTEeHKHU, M; A — KO3 (HUIIUEeHT TeIJI0IPOBOIHOCTH,
kBt/M K; £ — roa(pdunuenT rugpaBInIecKoro co-
IIPOTUBJIEHUA; O — MJIOTHOCTH. NHAEKCHI HUIKHME:
JIT — OBIMOBBIE Ta3bl; BO3 — BO3JyX; CT — CTeHKA.

PesyabTaThl pacueToB JUCCUIIATOPOB SKCEPTUN,
CYMMAapHOTO AUCCUTATOPA SKCEPTUU U OOIIUX IOTEPH
9KCepreTuuecKoii MOIITHOCTH B BO3AyXOHAaTrpeBaTeJe
IpUBeAeHbI B Tabaure 1.

Kax BugHO 13 Ta6IUIIBI, HAUOOJIBIINE TTOTEPHU DK C-
epreTUYecKoOi MOIIHOCTH B BO3AyXOoHaTrpeBaTeje U COo-
OTBETCTBEHHO HanOOJIbIINI OTHOCUTEIbHBIN BKIaL K
B CyMMapHbIe IToTepu R, cBA3aHEI ¢ TeIJIOOTHauell OT
CTeHKHU K BO3JIyXY, HAaMMeHbIIIe ITIOTePHU 1 BKJIA CBA3a-
HBI C TUAPOAVNHAMUYECKU MU MOTEPAMU IPU IBUIKEHUN
BO3IyXa. OTU XapaKTEPUCTUKU OCTAIOTCS IPUMEPHO
TIOCTOSAHHBIMY TP U3MEHEHU U TeILJIOMTPOU3BOAUTE I b-
HocTHu Q. [ToTepu sKCcepreTNUecKOo MOIITHOCTH B BO3Y-
XOHarpeBaTese, XapaKTepUayoIuecs TUCCUIaToOPaMu
oxcpruu Rou uRo , 6obiie (B 5-25 pas) moTeps, xa-
paKTepusyomuxcs guccunaropamu R, RGM, n0s? AL
BCEX PEKUMOB paboThI KoTJa. C yMeHbIIIeHUEM TEILIIO-
ITPOM3BOAUTEIbHOCTH KOTJIA SKCepTeTuuecKre moTepu,
ompezegeMble TEIJIOOTIauel OT CTeHKU K BO3IYXY
¥ OT ILIMOBBIX Ta30B K CTeHKE, CYIIIeCTBEeHHO YMEeHb-
marorcs (Ha 3—5 kKBr), Ipu 5TOM yMeHbIIIeHNE TT0TEPh,
CBSI3aHHBIX C TEIIOMPOBOAHOCTHIO U IBUKEHUEM TeILI0-
HoOcHUTeJell, HesHauuTeabHo. CpaBHUTEIbHBIN aHaIN3
CYMMAaPHBIX SKCEPTeTUUYEeCKUX ITOTePhb, CBA3AHHBIX
C IIPOIleccaMU TeILIoIepeiaun U TUAPOANHAMUYECKUMU
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Tabauua 1
Pe3yabTaThl pacueToB IUCCUTIATOPOB dKCEPTUH IIPH PA3JINYHBIX PeKUMAX PAOOTHI KOTJIA
PesxumMbI paGoTHI KOTJIA
ITapameTp
1 2 3 4 5 6 7

@, KBr 71,5 59,1 46,3 35,4 52,9 39,5 23,8
Ro_ xBr 4,96 3,80 2,69 1,86 2,85 1,88 0,91
R, xBr 0,88 0,61 0,38 0,23 0,49 0,28 0,11
Ro_ xBr 7,66 5,61 4,05 2,70 4,17 2,66 1,26
R,  xBr 0,52 0,37 0,24 0,15 0,49 0,31 0,13
R, .. kBT 0,28 0,20 0,14 0,09 0,30 0,20 0,08
P 34,6 35,8 35,8 36,9 34,3 35,25 36,7
K,.,% 6,1 5,8 5,1 4,5 5,9 5,3 4,3
R 53,5 53,0 54,0 53,7 50,2 49,9 50,4
K. % 3,6 3,5 3,2 3,0 5,9 5,8 5,2
e 2,0 1,9 1,9 1,8 3,6 3,7 3,3
R, kBt 14,3 10,6 7,5 5,0 8,3 5,3 2,5
E* gBr 16,0 11,9 9,0 5,6 9,0 5,7 2,6

noTepaAMU, U OOIIIUX IOTEPh B BO3yXOHATrpeBaTese
Eoﬁm TI03BOJINJI BBIIEJIUTH IIOTEPU DKCEPTeTUIeCKO
MOIITHOCTHY, IPUXOAAIIVIECA HA CUCTEMY COeTUHUTEIb-
HBIX TPYOOIIPOBOOB. ITU TOTEPU COCTAaBMIH OT 4 % 110
10 % . Takum ob6pasom, Hanbosiee 9O HEeKTUBHBIM A5
00I11eTO CHMKEHUA ITOTEPh HKCEPTeTUYECKON MOIITHOCTH
B BOBAYXOHArpeBaTeJie ABJIAETCSA CHUKEeHNUEe IOTEDD,
CBA3AHHBIX TEIJIOOTAAYEll OT CTEHKU K BO3Ayxy. U3y-
YEeHBbI 3aROHOMepHOCTeﬁ BIINAHUA HA JUCCUIIATOPBI
9Kcepruu Kod(dpunueHTa TeIJ00TIAYU OT CTEHKN

K Bo3ayxy (puc. 1).

IIpoananusnpoBaHbl 3aKOHOMEPHOCTH U3MeHeHU A
JVICCUIIATOPOB SKCEePruu, CBABAHHBIX € TEIJIOOTAAauel
OT CTEHKU K BO3AyXy IPU U3MeHeHuU KoahPuiiueHTa
TEIJIOOTAaYM. Y BeJinueHre Kod((punreHTa Temnao0T-
Jady OT CTeHKU K BO3AYXY IPUBOILUT K POCTY 9KCEP-
reTudecKUux noreps. [na sHaveHuil kospdunuenTa
remtoorgaun (0,04—0,06) kBr/Mm2K sToT pocT He3HA-
YuTeJEeH, JaJdbHeNIITee yBeJinueHnue KoapuiimeaTa
TEIJIOOTAAYY IPUBOIUT K O0JIee CYyIIIeCTBEHHOMY POCTY
noteps. Oupenenena ob6sacTs u3MeHeHUA K0d(hHuIm-
€HTa TeIlJIO0TJauM OT CTeHKU K BO3YXY, B pAMKax KO-

R, kBm R, kBm
9 45
——1 ——1
8§ T2 T a2
7 -3 / ——3 /
——1 / 35— s %
5 / / 2,5 / r/
: /' / 2 / /
3 / /
— - 1,5 -
1 0,5 _——1
0 ; 0 g———l—"_
0,03 0,035 0,04 0,045 0,03 0,035 0,04 0,045
0lBo3 0lBO3
a) 0)

Puc. 1. 3aBucumocTh AUCCUTIATOPOB dKCeprun R oT Koa(h(hunuenTa TenI00Taauu CO CTOPOHBI BO3AYXa O,

3

a) — pesKkuMbl 1—4; 6) — pesKkuMbI H—7; 1 — Rotm; 2—Ro, ;3 — R\ 4— RGM; 5—RG_,
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TOPOI1 00ecreunBaeTCA MUHUMAJIbHBIA YPOBEHDb IIOTEPh
sKcepreTuYecKoi MoIHocTr. OnTuMaIbHaA 00JaCTh
u3MeHeHUd Koa(p(puiineHTa TeIJ00TLaUNd OT CTEHKN
K Bo3ayxy cocrasisaer — 0,04—0,06 kBr/m?K.

BI)IBO,]I[]:I. YcTaHOBJIEHBI IIPUYMHBI BOSBHUKHOBECHU A
9KCEepPreTuUeCcKuX MOTePhb 1 00JaCTH UX JOKAIU3AIIUN
B BO3JyXOHATrpeBaTeJe TeIJIOy TUIN3aI[MIOHHO CCTEeMbI
KOTeJIbHOUN YCTAaHOBKU.

1. OmpezesieH BKJIaL KasKIOTO U3 TUCCUTIATOPOB
9KCePrun 1 CUCTEMbI COEJUHUTEJIbHBIX prﬁOHpOBO,ZIOB
B 9KCepTreTUYecKle IIOTePH.

2. I/ISY'-IeHBI 3aKOHOMEPHOCTH BJIMAHNA HA TNCCHUIIA-
TOPBI BKCePruu Kod(p(puIiineHTa TEeIJIOOTIa4uN OT CTEH-
KU K BO3AYXY U OIIpeesieHa 00J1acTh eTo M3MeHeHud,
B paMKaX KOTOPOI obecrieunBaeTcsa MUHUMAJIbHBIHA
YPOBEHD SKCEPreTUUYECKUX IOTEPb.
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THE MAIN POSITIONS OF THE CONSTRUCTION
OF POLYARGUMENT SYSTEMS METHODS FOR SOLVING
MULTIDIMENSIONAL PROBLEMS OF TRANSFER

Summary. The main positions on which the construction of methods of polyargument systems is based are considered.
Highlights the most important features of various modifications of these methods.
Key words: multidimensional transport tasks, mathematical modeling, computational efficiency.

he use of different projection and variation meth-

ods for solving complex multidimensional trans-
port problems is associated, as is known, with a num-
ber of difficulties. When constructing these methods
some a priori functional information — the system
of so-called basic functions appearing in the form of
a solution representation, and other functions used
to take into account the configuration of the area in
question and boundary conditions are introduced.
‘When an unsuccessful choice of these functions, there
are known difficulties associated with the deteri-

o4

oration of the conditionality of the corresponding
systems, poor convergence of the solution, etc. Thus,
the further development of projection and variational
methods in the direction of creating a special class of
methods, in which is absent of the need to use a pri-
ori functional information in construction of these
methods, is relevant. According to the latter, these
methods have high adaptive properties with respect
to the factor of multidimensionality, which leads
to their high computational efficiency [1, p. 2; 2,
p. 60—61; 3, p. 295].
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This paper discusses the main theses, on which the
construction of polyargument systems methods (MPS)
is based, and the most important features of different
modifications of these methods.

The following three theses were proposed as the
basis for the construction of the MPS:

1. The desire to eliminate the need to use in the de-
sired solution of any a priori elements and to determine
as much as possible all the information required for the
construction of the solution, based only on the given
mathematical formulation of the problem.

2. The completeness of the functional reflection of
the initial information in the reduced task.

3. Reduction of a multidimensional problem to spe-
cial one-dimensional tasks.

The first thesis concerns the exclusion of such a
priori elements, such as, first of all, the basic functions
and some additional functions that ensure the fulfill-
ment of the boundary conditions, area shape accounting
ets. As for the second thesis, it is a requirement to have
the opportunity in the process of reduction the infor-
mation appearing in the original mathematical model
in a functional form, reflect in a reduced formulation
also in a functional form. The third thesis is motivated
by the need to have a well-developed mathematical ap-
paratus that can be effectively applied to the solution
of the considered problem.

The unity of all methods of the class under consid-
eration is determined by the subordination of each of
them to the formulated initial theses, and above all
to the requirements of the concept of completeness of
functional reflection. The variety of methods is deter-
mined by the differences that occur when implementing

the noted initial theses. Two types of such differences
can be pointed out: the first type is related to the dif-
ferent degrees of actual implementation of indicated
theses; the second type of differences is due to the
possibility of using different tools in implementation
of these theses.

The differences of the first type give rise to two
main subclasses of MPS — the methods of complete
polyargument systems and the methods of incomplete
polyargument systems. The construction of methods of
complete polyargument systems is due to the desire to
implement the concept of completeness of functional
reflection to the greatest extent. In this case, the num-
ber of special one-dimensional tasks that make up the
reduced task (p-system) must always be equal to the
dimension of the original multidimensional task. At
the same time, which is especially important, all compo-
nents of the original mathematical formulation without
exception in all directions of coordinates are covered
by functional reflection, that is, the requirements
for the componential and the structural completeness
of functional reflection are fully implemented. The
possibility, however, and even in some practical sit-
uations, the desirability of reflecting in a functional
form not all the initial information, but only some of
its most essential part, creates a subclass of methods
of incomplete polyargument systems. In this subclass,
only partial reflection of the initial information in a
functional form is realized. The number of singular
one-dimensional tasks in the p-system here may not be
equal to the dimension of the multidimensional task.

The above differences of the second type (associated
with the use of different means of implementing the

Class of methods
of polyargument

Methods of complete systems
polyargument Direct MPS
systems
The degree of Classification Solution
completeness of criteria presentation
functional form
reflection
Methods of incomplete Reduction Recurrent
polyargument PEUCETEE MPS
systems
d Coordinate Combined
Integrate lattices methods (integro-
MPS (collocation MPS) collocation) MPS

Fig. 1. Classification of polyargument systems methods
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initial theses) lead to the possibility of constructing
many further modifications of the MPS. This possibil-
ity lies primarily in the diversity of the applied forms
of representation of the desired solution, underlying
the relevant subclasses of methods, for example, direct
and recurrent.

Along with the solution presentation form, another
source of a variety of methods is the reduced procedure.
Use as a procedure for reducing the integration opera-
tion with weight, fixing the coordinates or combined
application of these operations leads, respectively, to
integral MPS, coordinate lattice methods, combined
(integro-collocation) MPS.

The stated considerations on the diversity of the
methods of the class of the IPU are illustrated in the
diagram in fig. 1. It should, however, be emphasized

that the classification of the MPS, shown in fig. 1, is
not exhaustive. Here only the main classification cri-
teria and only some of the subclasses of methods are
noted. Within each of these subclasses, in turn, sepa-
rate groups and subgroups of methods can be distin-
guished, combined according to some additional signs
that differ from those discussed above. In particular,
MPS can be realized both numerically and analytical-
ly, which leads to the emergence of additional MPS
subclasses — numerical and analytical.

The unifying principle of all the mentioned methods
are, as already noted, the initial theses of the MPS
formulated above, which underlie each of these meth-
ods and allow us to consider their diversity as a single
class — a class of methods of polyargument systems.
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PEAIIBALISA IHKOPIMTOPOBAHUX APTYMEHTIB IECNIB
NMPOCTOPOBOIO MEPEMILEHHSA NHOAUHU Y CYYACHIN
AHTIINCbKINA MOBI

MHAVYH IHhI1OUOL P

PEAJIN3ALUA UHKOPIMOPUPOBAHHbDBIX APTYMEHTOB IJ1AT0J1OB
MPOCTPAHCTBEHHOIO NEPEMELLEHNA YEJTOBEKA
B COBPEMEHHOM AHIJIMICKOM A3bIKE

THE REALIZATION OF INCORPORATED ARGUMENTS
OF ENGLISH HUMAN LOCOMOTION VERBS

AHoTaUif. Y CTATTi po321gatoTbCsi Cocobu BUPaXKeHHs iHKOPMOPOBAHMX AP2yMeHTIB gieC/1iB MPOCTOPOBO20 NepeMillieHHs
JOGUHN Y CYYACHIi aH2AINACHKIN MOBI. MaTepianom gocigxkeHHs Cy2yBaan CUHTAKCUYHI KOHCTPYKUT 3 6aHKY gaHux ®dpevim-
HeT. Ob2pyHTOBAHO NepCneKTUBHICTb GOCTIgXKeHHS KOMOIHATOPHOI CeMAHTUKM GIECIOBA 3 NO3ULii KOHITMBHOI NIH2BICTUKMN.

KntouoBi cnosa: giec10B0 NpocTopoBo20 NepemillieHHs I0guHM, eKCKopopawis, iHKOpNopoBaHWI apayMeHT, dperiMHer.

AHHOTAuMA. B cratbe paccmarTpunBatoTcA Crnocobbl BbIPMXKEHNSA MHKOPNOPUPOBAHHbIX APSyMEHTOB 2/1ac0/10B NMPOCTPAH-
CTBEHHOCO rnepemeLleHns 4e10Beka B COBpeMeHHOM AH2/TMIACKOM $I3bIKe. MGTBPMO/’IOM ncciegoBaHns NoCayxXmin CMHTakCcn-
HYeCKkne KOHCTPyKUunn nx OaHKa JAaHHbIX (Dpel;lMHeT. 0O60CHOBAHO nepcrekTMBHOCTb NCC1eqoOBAaHMs KOM6MHGTOPHOI;I CeMAHTUKN

2/1020/1a C NMO3NLMIN KORGHUTUBHOI JIMH2BUCTUKMN.

KntoyeBble cioBa: 210201 MPpOCTPAHCTBEHHOCO NnepemelleHns 4e0BeKkd, I/IHKOPI'IOPI/IPOBGHHbII/UI apeyMeHT, @peﬂMH.?T, IKC-

Kopriopauus.

Summary. This paper discusses ways of expressing incorporated arguments of English human locomotion verbs. The analy-
sis is based on a corpus of syntactic constructions from FrameNet. The author argues for a cognitive linguistics perspective on

the combinatorial semantics of verbs.

Key words: excorporation, FrameNet, human locomotion verb, incorporated argument.

POIIOHOBAaHE AOCiIKEeHH IPUCBIUeHe BUABICHHIO

KOpeAaliiiHuX 3B’ A3KiB MisK CeMaHTUYHUMY i CHH-
TAKCUUYHUMU XapaKTePUCTUKAMU Ji€CIIiB IIPOCTOPOBOTO
mepeMilieHHd JIOAUHNA. AKTYaJIbHICTDh JOCTiTKeHHA
3YMOBJIEHA MOT0 HAJIEIKHICTIO 10 JIIHITBOKOTHITHBHOL
mapagurMu, COPAMOBAHOI HA PO3POOKY MoeJsiet 3Ha-
YeHHSA MOBHUX OIUHUILL. HAayKOBUN MOIITYK TaKOMK
OB’ I3aHUM 3 HEOOXimAHicTIO po30yI0BU Teopii Ta me-
TOMOJIOTII HOCTisKeHHA CIOBHUKOBOI i KOoMOiHaTOpPHOI

CEeMaHTUKMU JiecyioBa, IO CIPUATUME POIMINPEHHIO
HAyKOBUX YSBJEHD MO0 KOTHITUBHUX MeXaHi3MiB
CMUCJIOTBOPEHHS.

Mu BuxoAMMO 3 IIOJIOMKEHH IIPO Te, 110 MiXK ceMaH-
TUYHUMU POJIAMIY (€JIeMEeHTAMU IINOUMHHOL CTPYKTYPH)
i aprymeHTaMu (eJIeMeHTaMU TEKCTY Ta eJIeMeHTaMu
IIOBEPXHEBOI CTPYKTYPHU) HE IIPOCTEIKYETHCA BBAEMHO
oLHO3HauUHOI BixnoBigHocTi. HeogHoMipHU XapaxkTep
BaJIGHTHOCTI Ai€ecj0Ba 3yMOBJIEHUII THUM, IIIO 3 OJIHOTO

o/



// ®inonoriuni Haykm //

// Mi>xnapofHuit HaykoBui xxypHan «lHTepHayka» // N2 10 (72), 2019

OOKY, BOHA 3aJIEXKUTD BiJ 10r0 JIEKCUUHOTO 3HAUEHHS,
a 3 iHII0rO0, TiCHO ITOB’A3aHAa i3 CHHTAKCUYHUMU PYHK-
miaMu, 30KpeMa 3 IIEPBUHHOIO (DYHKITIE€O JIiecioBa AK
KOHCTPYKTHBHOTO UJeHa CTPYKTYpu peueHHs. [[utanusa
Ipo Te, AK iH(popMaIia Ipo Aio Ta H0oro yuYacHUKIB, 1110
MiCTHTBCA a Ji€CJIOBi, BifoOpakaeThCs B PeUeHHi, € O/~
Hiero 3 TPobIeM, 110 IPUBEPTAE YBATy 6araTb0X BUEHUX
[1; 2; 3; 4]. Ognaxk BiAcyTHi mpalli, TpUCBIYEHI KOMII-
JIEKCHOMY JOCJIiI:KeHHIO KOMOiHATOPHOI CeMaHTUKY aHT-
JIACHKUX IECIIB IIPOCTOPOBOTO IEPEMITIIEHHA JIIOAUHA
(mani — IITLJT) B MesKkax €JUHOTO IIOHATTEBOTO IIPOCTODY.

KonrmenryanbHa cTpykTypa 6inbirocTi giecais ITTTIJI
XapakTepus3yeThbCsa HasgBHICTIO IHKOPIIOPOBAHUX apry-
MeHTiB, aki P. [l)kekernodd inTepnperye AK KOHIIETI-
TyaJIbHI apryMeHTU, He BUPaKeHi1 CHHTaKCUYHO i He
0B’ sA3aHi 13 eKCIIIUTHYMY CUHTAKCUUHNMU aKTAHTA-
mu [4, c. 409]. InxkopnopoBani aprymeHTH QiKCyHOTHCA
Y CIOBHUKOBUX AediHIMiAX 3 TOUHICTIO 10 JIeKceMu
[3, c. 54]. Posrasaubmo cemu y aedininii swim — (of a
person ) to move through water in a horizontal position
using the arms and legs. SIk Bunuo 3 nedininii, Bra-
3iBKa Ha cepemoBUIIe i 3acib mepeMilleHHS JEXKUTH
B OCHOBI TVIMOMHHOI CEMaHTUYHOI CTPYKTYPHU Ai€cIoBa
swim, TOMY BifTIOBiTHA ceMaHTUUYHA POJb He 3’ ABJIA-
€ThCA B iX TTOBepPXHEBiil (aprymMeHTHiT) cTpyKTypi. Ile
MOJKJIMBO JOBECTU 3aCTOCYBAHHAM TECTY Ha CIIOJIYUY-
BaHICTBH JiecyioBa 3 BiAIOBIAHMMY TPUAMEHHUKOBUMU
cJIOBOCIIONyUeHHAMY. KoMyHiKaTHBHA HEIIOBHOIIIHHICTh
peuenusa He swam through water using his arms and
legs TIOACHIOETHCS TUM, IO iHKOPIIOPOBaHi apryMeH-
tu (through water» ta «arms and legs») y TInOuHHi
CeMaHTUYHIN CTPYKTYPI giecjoBa swim HaKJIaLaloTh
CeJIeKTUBHI 00Me)KeHHsA Ha 3allOBHEHHS Horo BiAmo-
BIIHUX CUHTAKCUUYHUX BAaJ€HTHOCTEH.

V¥ pesysbraTi aHAJIZY KOPEJAIIN MisK KOHIIEIITY-
AJIBHOIO 1 CHHTaKCHUYHOIO CTPpyKTypaMmu giecais IIT1JI
MU BUIIJININ 3arajabHi TeHIEHITi1 B eKCILTiKaIil pisHUX
BUIiB CeJIeKTUBHUX 0O0MeKeHb. MaTepiasoMm mocuri-
IKeHHA CAYTYBaJU CUHTAKCUUHI KOHCTPYKILil 3 0aHKY
nanux @Pperimuer [4].

1. TaBTOMOTI3aIlisI TTOJIATAE B TOMY, I110 B IIOBEPXHE-
Bilf CTPYKTYP1 peueHHs BXKUBAETHCA Ta caMa JleKceMa,
10 i cema, HaBeseHa B fediHinii BizmoBigHOTO Hi€caoBa.

ITopiBuaiimo riubuHHI cemu y AediHimii giecaoBa jog
Ta IX eKCILJIIKaIliio y TOBepXHeBiil cTpyKTypi. Jog — to
run slowly and steadily for a long time, especially for
exercise [6, c.643]. Breathing deeply and evenly, he
jogged steadily along through the rustling darkness
of the forest, enjoying the exertion and allowing the
exercise to wash away the pressures of the past night
[4]. They jogged slowly down the hill [4]. Y HaBene-
HUX OPUKJIALAX CEMaHTUYHI POJIi cmocoly aii Ta uacy
pemnpe3eHTOBAHO TUMU CAMUMU IIPUCTiBHUKAMU, IIT0
BiKMBaIOThCA ¥ gedininii mekcemu jog. TaBromoriuna
€KCKOpIIopallis XapakTepHa AJIA CEMaHTUYHUX POJIeH
Speed, Time, Distance, Manner.

2. AcomiaTuBHa ekcKopmopaiisa. [ubunHi ceMu Mo-
JKYTDb eKCILIIKYBaTHUCS Y BUTJIAI OKPEMUX BUCJIOBJIEHD,
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110 BiZ0OpasKaioTh CIPUNHATTSA Ta OIMiHKY JIOIUHOIO
BiTHOIIIEHH MisK eJJeMeHTaMu cBiTy. BoHu € pesysibraTom
JIOTiYHMX BHMCHOBKIiB, ajie He iHAUBiAyaJbHUX, a KO-
JEeKTUBHUX, YTBOPIOIOTH CUCTEMY OITiHOK Yy CBiZoMoOCTi
MOBIIiB. Po3ragHbMO IPUKJIAL:

He left with the boy ‘s quilt across his shoulder,
swaggering like a Roman emperor[4]. Hediuinia giecmo-
Ba swagger (walk in an extremely proud and confident
way) MiCTUTH TINOMHHY CeMY, IKa eKCILIIKYETHCS 3aB-
OAKU aKTyasisanil KOJIeKTUBHOI Ipecyno3uIil mpo
3BEePXHiCTH, HAAMIPHY FOPJAiCTh AK HEBin eMHi pucu
Oy Ab-AKOTO MOXHOBJIALILA.

Y HacTynmHOMY IIPUKJIALLI aKTYaJIi8yeThCA IIPECy-
TO3UILid IIPO TeE, IO CAMOBIIEBHEHICTH peajlidyeTbCcd
y meBHil HeBepOabHil MOBEMiHIII (HATPUKJIAM, Y IIO-
craBi «a hand on his hip»): From the back window she
saw him swaggering along the dock, a hand on his hip,
throwing keys in the air with insouciant authority [4].

Posrasuemo 11ie ogus npukaan: Theunconcerned
Sooty ambled away to join another group]. 'nuburaa
cema miecimoBa amble (walk in a relaxed way) Bucrynae
mMoauGiKaTopoM areHca 3a JOIOMOT00 IPUKMETHUKA
unconcerned, SKUii acoiiroeThes 3 relaxed.

3. Cmenudgikania. [ikopmopoBaHi aprymMeHTH, 1110
MaoTh KOHKPETHO-TIpeaMeTHUHN xapakTep (snow, ice,
foot, arm, leg, mountain), MOXXYTb eKCIIJIiKyBaTUCA
Yy IOBEPXHEBill ceMaHTUUHiN CTPYKTYPi, AKIIO 00CAT
3HAUEHHA apryMeHTa 0yIe BY:KUUM 3a 3HAUCHHS JIeK-
cemu, 3adikcoBanoi y gedinimiax. Croemudikarisa Mox-
JWBa 3a IOIIOMOT0I0 CHHOHIMIB, rinmoHimMiB, MepoHiMiB
abo momudikaTopiB BiAmoBiAHOI TITMOMHHOI ceMu.

T'nubunHi ceMu Ha TO3HAUEHHA 3aC00y Ta CEPEOBU-
12 IepPeMileHHA HiKOJIM He eKCILIIKYIOThCA Y BUTJIAIL
CcaMOCTiiHOI ceMaHTHUYHOI POJi, AKIII0 BOHU MalOTh
(opmanbHEe BUpaKeHHA y MOP(GEeMHOMY CKJIAAi CJI0BAa.
Hampurnan, giecioBo hobble MicTUTh TINOUHHY CEMY
on foot. Ii excmikamisa MoKIuBa 38 YMOBH BiKUBAHHSI
mozpudikaropis (on their swollen, bleeding feet): the
five men until they began kobbling on their swollen,
bleeding feet around the edge of the circle formed by
their fellows.

4. CxemMaTu3sallis moJisarae B TOMY, 110 iHKOPIIOPO-
BaHa ceMa BUPaXKaeThCsA Ha II0OBePXHEBOMY PiBHI ri-
mepoHimMom abo xomouimom. Hanmpukaan, nedinimia
IiecyioBa hop MicTUTH BKa3iBKYy Ha 3acib mepemimeHHA:
hop — to move by jumping on one foot. Y HacTynHOMY
MPUKJIALi 3aMicTh foot B:kuBaeTheA xoyoHiM leg: The
waiter grinned conspiratorially at Jen and hopped
awayon one leg.

5. 3mina cemaHTUYHOI poJti. [HKOpIIOpOBaHUI apry-
MEHT KOHIENTYaJbHOI CTPYKTYPHU MOYKJINBO IIPeICcTa-
BUTH Y CEMaHTUKO-CUHTAKCUYHIN BAJIEHTHOCTI CJ0Ba
3a YMOBU 3MiHU HOr0 ceMaHTHUYHOI POJIi.

ITopiBHSAIIMO B:KUBaHHA JeKceMu forward. Jlekcema
forward podinioe KoHIlenTyaabHy o3HaKy Direction,
AKa pelpe3eHTye HAITPAMOK BiTHOCHO opieHTAaIil Tija
JIOOUHU-CY0’eKTa IIepeMilleHHs. ¥ KOHIeITyaJ bHil
CTPYKTYDi miecioBa march iHKOPIIOPOBAHNM apryMeHTOM
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€ «HaIIPAMOK IIepeMilleHHs Buepen» (To6To cy6’eKT me-
peMiIyeTbesa Bepes, 00epHeHNH 00 IMYYAM y HATIPIMKY
nepeMmittenss). [a KoHLenTy march peanisaiis ceMaH-
TuuHOI poii Direction Mo:kimBa juiie MJISXOM CIIeI -
dikamii HanpaMKy nepeMinieHHa Buepen. Iloennanna
KoHIleIITy march 3 forward MoKJIMBe JIUIIIE 38 YMOBU
aminu cemanTuunoi posi Direction ua Path, kosu nepemi-
IIeHHs cy6’eKTa ONMMCYETHCS 3 TIO3UITII crrocTepiraua abo
BiTHOCHO SIKOTI'0Ch 00’€KTa, aKTyaJi30BAHOI0 B CBiJOMOCTL
KOMYHIKaHTiB a00 B KOHTEKCTi. ¥ HACTYITHOMY IPUKJIAI1
BYKHMBAETHCS KOHIENT forward y cemanTruHii posi Path:
She marched forward and took the bucket from him [4].

Takum unHOM, IITPOBEAEHNI aHAIi3 PO3IMINPIOE HA~
YKOBi yABJIEHHA MI010 3aKOHOMipPHOCTEH opraHisaril
KOHIIENITYaJIbHOTO KOMIIJIEKCY ITPOCTOPOBOTO IIEPEMi-
IIeHHs JIOAUHNT, SKUH 00’ €KTHBOBAHO B aHTJIIHACHKiN
MOBi, 1 TUM caMUM CIIpUs€ BUABJIEHHIO IPUHIUIIIB
3araJbHOI 6yJTOBU KOHIIEIITYaJbHOI CUCTEMU MOBH.
BupinienHa mocrtaBieHUX y poOOTi 3aBIaHb He 3HU-
YKY€ MePCIEKTUBHOCTI 3aCTOCYBAaHHA IIPOIIOHOBAHOTO
OigXO0ay IO BUBUEHHSA JIi€CJIiB 3 1HIIIOI KaTEeTOPifiHOO
CeMaHTHUKOIO i MPUBEPTAaE yBary JIiHTBIiCTiB 10 mpobiem
KOMILJIEKCHOTO IOCJIiIPKEHHA CEMaHTUKO-CUHTAKCUYHIX
KOpEeJIAIii.
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PO3BUTOK TYPUCTUYHO-PEKPEALIIMHOIO NOTEHLIIANY
3AKAPMNATCbKOI OBJIACTI B YMOBAX €EBPOIHTEIPALLIT YKPATHU

PA3BUTUE TYPUCTUYECKO-PEKPEALLMUOHHOIO NOTEHUUATIA
3AKAPIATCKOW OBJIACTU B YCJIOBUSIX EBPOUHTEIPALIMN YKPAUHDI

DEVELOPMENT OF TOURIST-RECRUITMENT POTENTIAL
OF THE TRANSCARPATHIAN REGION IN THE CONDITIONS
OF THE EUROPEAN INTEGRATION OF UKRAINE

IHWE

AHOTaUisA. PO32/15IHYTO OCHOBHI IPOO/1eM OKPeMMX CkAagoBUX TypUCTUYHO20 Bi3HeCy, a TAKOX 0COOAMBOCTI K020 PO3BUT-
Ky B 3aKapnatcbKisi 061acTi B yMOBax €BpoiHTe2pallii Ykpainu. [JocigxxeHo OCHOBHI HaNpsmMu pO3BUTKY TYPUCTUYHOZ0 bi3Hecy
Ta WSIXM 11020 BJOCKOHAIEHHS. BU3HaueHo cTpartezito nigeuiLeHHs npnBabanBocTi 3akapnatTs sik 00 €KTa pUHKY TypUCTUYHNX
noc/y2 Ha MiXXHapOGHOMY PiBHI.

Kmioyosi cnosa: Typuctinunmii GisHec, KOHKypeHTOCPOMOXHICTb, €BPOiHTe2PaLlisl, PUHOK TYPUCTUYHUX MOC/Ye.

AHHOTaUMs. B cTaTbe NcciegyioTcs OCHOBHble MPobeMbl, KACAKOLMECS pA3BUTHS OTGe/IbHbIX COCTABASIOLMX TyPUCTUHECKOR0
busHeca B 3akapnatbe, a Takxke 0COOEHHOCTM e20 Pa3BUTHS B YCI0BUSIX eBPOMHTE2PALMN YKPAUHbI. PACCMOTPeHbl OCHOBHbIE
HAMpas/ieHnsi pa3BUTUS TypUCTUHECKO20 BU3HEeCa 1 e20 yCoBepLLeHCTBOBAHUS. Onpege/ieHa CTpaTeaus MoBbiLLeHs MpuB/e-
KaTebHOCTM 3aKapnaThbs KaK 00beKTa pbIHKA TYPUCTUYECKMX YC1y2 HA MeXgyHaPOGHOM YpPOBHe.

KnioueBble cnoBa: Typuctuyeckmii Gu3Hec, KOHKypeHTOCMOCOBHOCTb, €BPOMHTE2PALMS, PbIHOK TYPUCTMYECKMX YCIye.

Summary. The main problems relating to the development of components of the tourism business in Trascarpathia as well
as the peculiarities of its development in the context of Ukraine’s European integration are considered in the article. The author
focuses on the current situation in Ukrainian tourism market and the main directions of its development and improvement. The
strategy of increasing the attractiveness of Transcarpathia as an object of the tourist services market at the international level
has been determined.

Key words: tourism business, competitiveness, European integration, tourism services market.

Hoc'ranomca npobisiemu. YKpaiHa 3 mepimx qHiB
He3aJIe}KHOCTI cTajla Ha IIJIAX CTBOPEHHS BJIACHOL
TYPUCTUYHOI iHAYCTPil, IPOTOJOCUBIIN TYPU3M OJHUM
i3 mpiopuTeTHNX HAIPAMKIB PO3BUTKY HaIliOHAJIBHOL
KYJIBTYPU Ta eKOHOMiKM. 3aKoH YKpainu «IIpo Typusm»
BCTAHOBJIIOE 3acaJ U PAIliOHAJIHLHOI'O BUKOPUCTAHHA TY-
PUCTUUYHUX PECYPCiB Ta PeryJiioe BiTHOCUHY, TTOB’ A3aH1
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3 opragisariieio i 3gilicHeHHAM TypuU3My Ha TepUTOpii
VYrpainu. [1; 2; 3] Ile moBHicTIO BiAiTIOBiTae peKOMeH-
paniam ['aasbkol MiskIiapyiaMeHTChKOI KOH(pepeHIil
3 TypusMy (kBiTens 1989 p.) — HallaBTOPUTETHIIIIOTO
TYPUCTUUYHOTO (DOPYMY CYUaCHOCTI, e 3a3HaUYeHO, 1110
«KpaiHU IOBUHHI BU3HAUaTH CBOI HaIlioOHAJIbHI IIpiopu-
TEeTU Ta POJIb TYPU3MY B «iepapxii» TaKuX IPiopUTETiB,
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a TaKOJK ONTUMAJBHY CTPATETiI0 POBBUTKY TYPUIMY
B paMKax IIUX IpioputeTiB» . Pekomengarmii kondepen-
IIil CTOCYIOThCA POJIi MapJIaMEeHTChbKUX, YPALOBUX Ta iH-
MIUX AeP:KaBHUX 1HCTUTYIiM B opraHizamii TypuCcTHUHOL
IiAJIBHOCTI, & TAKOK ILJIAaHYBAHHA PO3BUTKY TYPU3MY.
IToTpi6HO BU3HATH, IT[0 PeaIidaIia Mux peKoMeHAaITii
MMOBiIbHO, ajie peaisyeTbes i B YKpaini, ge 3pobieHo
peasbHI KPOKM HA ITIIAXY 3aKOHOJABUOI0 3a0e3IeUeHHA
Ta KOMILJIEKCHOI'0 IIJIaHYBAaHHA 1 PO3BUTKY BITUNBHAHOL
TypucTudYHOI raaysi[6; 7].

Typusm B YKpaiHi crIpuse pO3BUTKY TUX TePUTOPiH,
[le HasIBHI peKpealliiini pecypcu i Hemae JocTaTHIX mep-
CHEKTUB JJIA PO3BUTKY IPOMUCIIOBOCTi, CTBOPIOIOUM,
TaKUM YMHOM, HOBi poO0oUi MicIis, 3poCcTaHHSA JOXOIiB
HaceJIeHHS, OJHOYACHO 3a0e3meuye 30epesKeHHsA Ipu-
ponu, maM’ATOK icTopii, apxiTeKTypu, KyabTypu [4].

OpHieto 3 TaKUX TepUTOpPili € 3akapmaTcbKa 006J1acThb,
sIKa BOJIOAi€ OaraTbMa CTPYKTYPHUMU KOMIIOHEHTAMU
peKpealiiiHuX pecypciB, ABIAIOUN COO0I0 TYPUCTUUHUH
perioH nja 6araTonpo@iabHOTO JiTHHOTO i BMMOBO-
T'0, TipCBHKO-CIIOPTUBHOTO Ta MAaCOBOTO Ii3HABAJIBHO-
03I0OPOBYOTO BiIIOUYMHKY, a TAKOXK 0AILHEOJOTiuHO-
ro JikyBauHa. O0JIaCTh Mae CIPUATANBI KIiMaTUUHL
YMOBHU, a TAKOYK BUCOKUY IPUPOSHO-PeKpeariiumii
i KypopTHUIi MOTeHITial, AKUI 6araTo B YOMy BU3HAUAE
coIliaJIbHO-eKOHOMiUHM Ipo(disth Kparo Ta mpuBadu-
BiCTB H1OTO AK /1A YKPAlHChKUX TYPUCTiB, TaK i 14
inosemrtriB [5].

Amnajuis gocaimskens i my6mikarniii. IIpo6iemam,
OB’ I3aHUM i3 He0OXimHicTIO JociKeHHA (haKTOPiB
PO3BUTKY TYPUCTUYHOI AiAJBHOCTI, IPUCBAYEHI UUC-
JeHHi ny0aikaIii Takux HayKoBI[iB ak: A. Basuaiok,
A. Axnamos, I. Baarys, O. Beiinguk, M. Boiiko, B. T'e-
pacumeHnko, JI. Maauk, K. Kpusenko, P. Pomamenko,
H. Cremanenko, €. Kosnoscbkuii, H. Bynrakosa, JI. [la-
BUIEeHKO, 1. [lleBuenko, B. Ilubyx, B. @egopuenko
Ta iHmi.

Merta cTaTTi TOoJIATaE B aHAJiBi Ta OOTpYHTYBaHHI
OCHOBHUX CKJIQJOBUX TYPUCTUUYHOTO OidHecy Ha 3a-
KapIaTTi, a TAaK0K PO3TJIAAL TPo0IeM PO3BUTKY TYPUC-
TUYHOI Tajly3i, aHa i3y i1 KOHKYPEHTOCTIPOMOYKHOCTI
B YMOBaX iHTerparii 10 eBponeiicbKOro eKOHOMiUHOI'0
mpoctopy [10].

OcHoBHI pe3yasTaTtu gocaimkenuda. Ctpareria
Po3BUTKY 3aKapuaTchKoi obaacTi Ha mepiox 1o 2020
pory (mani —Crparerisi) € 6a30BUM yIIPaBIiHCHKUM
DOKYMEHTOM JJA pPerioHaJbHOI Ta MiCcIleBUX BJa-
HUX CTPYKTYP. ¥ Crparerii BizobpaskeHi pesyibTaTu
CYCHiJIBHO-KOHCOJiJOBAHOTO BU3HAUEHHS OaUeHH,
Micii Ta cTpaTerivHux i onepaniiinux 1ijseil pO3BUTKY
perioHy — 3 ypaxyBaHHAM €KCIEPTHUX OI[iHOK KOHKY-
PEeHTHUX IiepeBar, o0MesKeHb, 3aTp03 Ta Y3TOAKeHOCTi
i3 mpiopuTteramu [ep:xkaBHOI cTpaTerii perioHaJIbHOTO
PO3BUTKY YKpaiHU Ha Iell 'Ke MJIaHyBaJIbHUU IIepiof.
Kpim Tor0, HET0o BUSHAUAIOTHCS 3aX0A1 3 KOOPAUHAITIT
Jili IeHTPaJIbHUX Ta PeriOHAJIbHIX OPTaHiB BUKOHABYOL
BJIAJIM i MiCIIeBOTO CAMOBPAAYBaHHA, COIPAMOBaHI Ha
3abesneueHHa BUKoHaHHA [lmany peasisamnii Crparerii.

Hatixpurrunimumy Bukankamu peasisanii Crparerii
€ HeoOXiHICTh IIIBUAKOI afamnTallii 0 MOMKJINBIX CHCTEM-
HUX 3MiH MaKpo- i TJI00aIbHOTO CepeloBUIla, TPaKTHUHA
nuBepcudikaia qxepe il pecypcHoOro 3abe3neueHHs,
a TaKO0XK JOCATHEHHSA KOHKYPEHTOCIIPOMOXKHOCTI Periony
Ha HaIllOHAJILHOMY 1 MijKHApOZHOMY PiBHAX.

ITpu npomy Crpareris, BogHOUAC, € i pe3yabTaToM,
i BaXXJIUBUM YIIPABJIiHCHKUM iHCTPYMEHTOM 31itic-
HEeHHA CUCTeMHUX pedopM y nobynosi eeKTUBHOL
i cmpoMosKHOI BiIaau Ha Miciax B Ykpaini. Came Tomy
11e 6iJTBITOro 3HAaUeHHA HaOyBae (DOPMYyBaHHS Ji€BOTO
TIapTHEPCTBA MPEICTaBHUKIB 4-X CEKTOPiB: Jep:KaBHOL
BJIJM i OPTaHiB MicIIeBOTO caMOBPAAYBaHHA; Oi3Hecy;
HaAYKOBOI eJIiTH Ta IMUPOKOI rPOMaIChKOCTI — 3aad
CTBOPEHHA HAiITHOTO MeXaHi3My YCITiIITHOI peaJsrizartil
Crparerii, a BifTaK OigABUIITEeHHA AKOCTI i piBHS KUTE-
JiB 3akapaTTs.

3akaprarchbKka 06JacTh po3TallioBaHa Ha 3axXomi
Vipainu, me:kye 3 Kpainamu-unenamu €C — Ilosbirero,
CioBauyumHOIO, YropmuHowo i Pymynieto. 3 miBHOUi
i cxomy 3akapmaTTa Ma€ aaMiHiCTpaTUBHI KOPAOHU
3i JIbBiBCchKOIO Ta IBaHO-PpaHKiBCHhKOIO 00JIaCTIMMU.

3a agMiHiCTPaTUBHO-TEPUTOPiaJIbHUM IIOLiIOM
3akapmnaTrcbKka obsacTs BKJIOUYae 13 pationiB ta 11
MicT: 3 HUX 5 MicT 06JIaCHOTO 3BHAYEHHA — ¥ :KTOPOI,
MyxaueBo, Xyct, Beperoso i Hom Ta 6 micT paitoHHO-
ro 3HaueHHa — PaxiB, Tauis, Bunorpazis, Ipmasa,
Csangasa i Ilepeunn. Cepen 19 cesui paiitieHTpamMu €
Mixripa, Bomosens i Berukuit Bepesuuii. 3arambHa
KiJTBKiCTB CiIBCHKUX HACEJeHUX MYHKTIB CTAHOM Ha
1 ciura 2015 p. ckaazgae 579. 3arasom 215 moceneHb
obJtacTi BifHeceHi 1o cTaTycy ripcbKuX BiATIOBIAHO O
3akony Ykpainu «IIpo craryc ripcbKux HaceJaeHUX
IIyHKTiB B YKpaiHi» [9].

OuikyeThbCd, IO B pe3yJabTaTi cucTeMHUX pedopM
TepUuTOopiaJbHOI opraHisarii Bjagy Ta MicIieBoro caMo-
BpAIYBaHHSA B YKpaiHi (ZemeuTpasisaiiii), BizdymeTnesa
¢opMyBaHHSA HOBUX aAMiHiCTPATUBHO-TEPUTOPIATBHUX
OQUHUIL 0a30BOTO PiBHA y PEeTioOHi — MiChbKUX, CEIUIIT-
HUX, CIIbCBKUX I'POMA/I.

O6sacHUii MeHTp 3aKapraTchbKoi obacti — micTo
Y:xropoa — poaTalltoBaHe Ha 3aX0fi 001acTi, mo0Iu3y
YKpaiHChbKO- CIOBAI[bKOTO KOPAOHY Ha BifcTaHi 788 kM
Bix croaumi Ykpainu micta KueBa aBTOMOOITBHUMU
nraxaMmu Ta 898 KM 3aaisHUIIET0.

3a mroItero TepuTopii i KiabKicTio HaceaeHHS 3aKkap-
TmaTchbKa 00JIacTh BiIIOBifae €BPOTIEICEKOMY CTAHIAPTY
aaMiHiCTpATUBHO-TEPUTOPiaIbHOL OUHUIL PETioHY.

Maiixe 80 % Tepuropii obsacTi salimarTs ropu,
cepel AKUX HaliBua Touka YKkpainu — ropa ['oBepia
(2061 ™), a pemty — Ilputucancrka Hu30BUHA. Kap-
TMaTchbKi ropu MaioTh Bik mouap 1,2 MaH. pokiB. IiranT-
chbka gyra Kapmar saBmoB:xku 1500 kv ta 100-350 kM
y IMIUPUHY, TOUMHAETHCA HA NiBaHI PymyHil i, mpoJsra-
raiouu Tepuropieio Ykpainu, CroBauuwmuu, [ToabIri,
Yropuuau, Yexii, Taruersea as 10 ABCTpii.

TepuTtopis obsacTi 3 miBHOUYi Ta MiBHIYHOTO CXO-
Iy 3axuiieHa xpebramu YKpaiucbkux Kapmoar, aki
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TATHYTHCA 3 IIIBHIYHO-3aX1AHOTI'0 HAIPAMKY 3 TEPUTOPil
CJIOBAIbKO-TIOJBCHKOTO MTPUKOPAOHHA, IePEXOaATH
y niBAeHHO-CcXigHOMY HAaNIpPAMKY v MapaMopoIicbKui
MacuB, AKUH ITPOJOBKYeThcA PymyHcbkuMu Kapmoa-
Tamu. Binm cycigaix periouiB Yrpainu 3akapuoaTcbKy
00J1aCTh BiIAiIAIOTE TipChKi mepeBaiu — Y KOIIbKUIA,
Bepenskuit, TopyHchbKUit Ta A0MyHUIIBKUIT BUCOTOIO
Big 889 mo 931 meTpiB Hazg piBHEM MopdA. Yepes HUX
IPOJIATAIOTH OCHOBHI IIJIAXY 3aJiSHUYHOTO Ta aBTO-
MOOiJIBHOTO CIIOJIyUeHHSA, 30KpeMa uepes Bepenbkuit
IIepeBaJl IPOXOLUTH €BPONEVChbKUI TPAHCIIOPTHU Y
Kopumop Ne 5.

3araJiom, 3a reorpaiuyHIM po3TalTyBaHHAM i HAAB-
HicTIO KOpIOoHiB 3 4-Ma kpainamu €C, 3akapmaTcbKa
o0JtacTh 3aiiMae BUHATKOBO BayKJIMBe TeOCTpaTeriuHe
i reomoIiTUYHE OJIOYKEHHA AK IJId ¥ KpaiHu, Tak i aid
Kpaiu Cxiguoi, ITeurpanbHoi Ta IliBmenno-CxigHoi €8-
pomu, y TOMY YKCJi ¥ TUX, 1110 He MaioTh 0e3mocepeIHbO-
0 KOPIOHY 3 YKpaiHoo. 3BicHO, TaKe pO3TalllyBaHHA
€ BasKJIMBOIO KOHKYPEHTHOIO IIepeBaroio 3akapiaTTs.

Tepuropieto obsacti mporikae 9429 ripcbKux mo-
TiUKiB i MaJIMX pPivoK 3araJbHOIO TOBKUHOIO 19860 KM.
¥ ropax ynpomoB:K POoKy Bumazae B ceperabomy 1400 Mmm
onaxis (Ha HUBMHHUX Tepuropiax 500-600 mm), 110
3YMOBJIIOE JOCTATHIO 3BOJIOXKEHiCTh. BiiTKy cepenua
TeMIlepaTypa moBiTpsa cTaHOBUTE +21-25 °C, a BBUMKY
-4 °C.

3akapnarTs Mae 0co0JIMBO MOTYTHIY peKpeaniiHmi
i KypopTHU# noreniaau. TyT BUABIEHO I JOCJIiI:KEHO
360 moxepeJ i pomOBUINl MiHEpPAJTbHUX, TEPMAJTBHUX
BOJ. 3a CBOIM XiMiUHMM CKJIaJZOM BOHU He IIOCTYIIa-
oTbea BimomuMm Bogam KaBkasy, Yexii, @panrii. [[o
peui, iX ITIJIFOIi BJIAaCTUBOCTI 3TaAyIOTHCA B apXiBHUX
IOKYMeHTax Ie cepeauau XV croaitra. Omke, 3akap-
maTTA — CIPaBXXHA 0a3a JIIKYBAaHHSA 1 03JOPOBJIEHHA.

ITepepaxoBaui parTopu popmMyOTh B 06sacTi
TOMipHO-KOHTMHEHTAJBHUH KJIiMaT, a pa3oM i3 ripchKu-
MU JIICUCTUMU TepUTopiamMu, JjaugmadraMy, COTHAMUI
IKepes MiHepaJIbHUX, TEPMaJbHUX BOJT CTBOPIOIOTH
IiHHWHA TPpUPOSHUH i GaTbHEOIOTiUHNH peKpealiiHni
pecypc 3akapmoaTTs, AKe BBasKAE€ThHCA OTHUM 13 Ha-
KoM(OPTHIIMUX perioHiB B YKpaiui aya 6araTbox BUAIB
BIAMMIOYMHKY I 03JOPOBJIEHHS B OYAL-AKY IIOPY POKY.

Haii6inbmuit ckapb obsacti — 6araTorekrapHi
TBEPAOJUCTAHI Ta XBOWHI Jlicu. 3a IJIOIIeIo JIicOBOTO
douay 3aKapmnaTTsa BXOAUTH IO IIEePIIoi I’ ATipKu, a 3a
3aracaMu epeBUHU Iocifae mmepimne Miciie cepen 00-
JacTeil YKpainu. 3ajie;KHO BijJi BEpDTUKAJIBHOTO IOSACY
mepeBaskaoTh 1y60BO-TPaboOBi, Ty60BO-6YKOBi, OyKOBi
Ta XBOWHI Jricu.

3aranbHa mioma obJacti 12800 km?. YuceasHicTh
HaceJeHHA CTAHOM 3a pesyJibraTamMu BeceyKpalHCHKOTO
nepenucy HaceseHnHa 2001 pory ckaamae 1242,7 Tuc.
ocib, To0To 2,7 % BCLOrO Hace/JleHHSA YKpaiHu, y TOMY
yncJai cinmbebkoro — 785,1 Tuc. ocid, MmicbKOoro —
457,6 Tuc. oci6. 3akapuaTchbKa 00JIaCTh € OMHUM 3 Haii-
6i/IBIT XapaKTepPHUX MOJIieTHIYHUX PETioHiB YKpaiHu,
Ha TepeHax AKOT0 IPOKUBAIOTH IPEJCTaBHUKY ITOHA]T
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100 mamionasabHOCTEM. 3aKapUaTTA YTBEPAUIIOCT AK
perioH 3 BUCOKUM PiBHeM TOJIEPaHTHOCTI i B3BaeMo-
moBaru. B o6sacti mposkuBae monan 100 marionaab-
HocTel, 3okpema 1010,1 Tuc. ykpaiumis (80,5 Bizc.),
151,5 Tuc. yropmis (12,1 Bigce.), 32,1 Tuc. pymyH (2,6
Bime.), 31,0 Tuc. pociau (2,5 Bigc.), 14,0 Tuc. pomiB
(1,1 Bige.), 5,6 Tuc. crosakis (0,5 Bizc.), 3,5 Tuc Him-
miB (0,3 Bizc.), a Takosx 1540 6ismopycis, 565 eBpeis,
518 monakis, 490 BipMeH Ta mpeCTaBHUKYU iHIITUX
HaIliOHAJILHOCTEH.

Teorpagiunamii 1eETP KOHTHHEHTAILHOI €BpoIY 3HA-
XOIUTBhCA Hemomasrik cesa Ilimose, PaxiBchbKoro paiony.
Y 1887 portii TyT 6yB BCTAaHOBJIEHUH KaM’ AHUH CTOBIYUK
3 HagnucoM JaTuHoio: «IlocTifine, TouHe, BiuHe MicIre.
Iy:xe ToOuHO, 3i crierniiaJIbHUM TIPUJIAJOM, BUTOTOBJIE-
HUM B ABCTpO-YTODPIINUHI, 3a IIKAJIOI0 MepuIiaHiB Ta
mapaJjeJsei, BcTaHoBIeHu 1eHTp €Bponu. Pik 1887».

HuHi TyT ciopya:xkeHnit cBoepifHUi My3ell, KOTpuit
Tak i HasBasu «['eorpadiunnii mentp €spomnu. Ile myseti-
Koamba, B AKOMY 3i0paHo moHaja 2 TuC. eKCIIOHATIB,
OB’ A3aHUX 3 TYIIYJIbCHKUM ITOOYTOM, IIPU YOMY AedKi
3 HUX MAalOTh 3HAYHY KYJbTYPHY Ta iCTOPUYHY I[iHHICTD.

Haii6inbmr Bucokoripae micro Yxkpainu — Paxis.
HMoro Bucora Haz piBaeM Mopa — 820 M. ¥V nboMy MicTi
HaR6iIBIIINH mepenas BUCOT Mixk HalHMKU0I0 (400 M)
i matiBurmoro (900 M) By IUIAMU.

HaiiBucokoripHimra TpaHcmopTHA MaricTpaab ¥ Kpa-
iHM — aBTOMOpOTra uepes SIOMyHEIbKUH IIepeBa Ha
Bucoti 931 m.

Hati6inpmuit My3uuHUY iHCTPYMEHT B YKpaini —
TyIyJbCbKa JepeB’sHa TpeMOiTa, 110 Ma€ JOBKUHY 4 M.

¥V KOKHOTO Kpalo € III0Ch TaKe, YOTO HeMae OijbIie
Hizle i ynM MOKHA IUIMATHCSI HaBiTh 3a MeKaMu CBOEL
nIep:kaBu. Taxkoio ropzicTio miia 3aKapiaTTA € YHiKaIbHi
B CBOEMY PO/Ii IepeB’ AHI XpaMu, 30y 10BaHi HAPOJHUMU
MaticTpamMu 6e3 JKOJHOTO MeTAJIeBOTO I'Bi3IKa y CIeIu-
(bivHUX apXiTEeKTYPHUX CTUIAX, MIPUTAMAHHUX JIUIIIE
IeBHil micieBocTi.

Haii6inn1r 3aBepirieny (popMy 000POHHOI CTIOPY AT
npenacraBiaaioTh 3aMKu XI-XVII cr. Ha 3akapmaTTti
Bimomo 12 cepenuboBiuHUX 3aMKiB. Cepen HUX: YIKTO-
porceKmii (M. Yaxkropon) — XI cT., HuHI My3seit; Myka-
uiBcwkmii (M. MykaueBo) — XI cr., HuHi Mmy3eii; HeBuiib-
Kuii (c. HeBunpke, YXKTopoACbKUI paiioH) — pyiHwm,
XIII-XVII cT., 06’ekT Typusmy; CepenuaucbKuii (CMT.
Cepenne, Y:Kropoacbkuii pation) — pyinu, XII-XVII cr.

Aximo saMKu HeoOXigHi Oyau OJid BeeHHA BiliH, TO
JIJIA CIIOKiTHOTO CBiTCHKOTO MKUTTA BigoMi peomanbHi
POAMHY HaMarajaucsA Oy IyBaTu OiJIBII CIIOKiHHI, aje BoI-
HoOYac rpaHAio3Hi OyAnHKU-TTajdanu. Beauki posmipu,
po3Max, PO3Killl B iHTep’epi BHYTPINIHIX IPUMilIIeHb,
OpUTiHAJBHICTH Ta PIBHOMAHITHICTH apXiTeKTYPHUX
CTUJIiB ITPU 30BHIITHLOMY 0300JI€HHI — BCe I1e IpuTa-
MaHHO 3aKapIaTChbKUM ABOPIHCHKUM MajIaaM: 3aMOK-
Bisuta [llen6opH (canaropiit «Kapnarm» , MykauiBcbKuit
pation); ITamar Ilepeni (Burorpazis); ITamar Josrai
(Oosre, IpmaschKkuit pation); Ilamam Pakori (Myka-
ueBo), najarl KHA3A Bepriaena ['abopa [5].
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Ha croromni B 3akapuarchKiit 061acTi Mepeska 03-
IOPOBUUX, PEKPeaI[ifHUX Ta TYPUCTUUHUX 00’ €KTiB
HapaxoBye 511 06’eKTiB, y T.4. 0310pOoBUUX — 23,
pekpearniiaux — 126, rypuctuuaux — 362. B obmacTi
OMHOYACHO MOJYKHA po3MicTuTu moHazn 25,5 Tuc. ocib.

Kpim 1poro, Ha Teputopii Harmioi obsacTi roToBi
HaJaBaTU MOCJYTH 3 PO3MIiIlleHHA, XapuyBaHHS Ta Op-
rauisarii gossinisa monan 460 cintbcbKuX cagub, Baac-
HUKHU AKUX 00’€IHYIOTHCA YV CIIJIKM Ta acoIiallii, 1o
la€ MOKJIUBICTD Oi/IBINI aKTUBHO, 3i BHAHHAM CIIPaBU,
POBBUBATHU CiTbCHKUU TYPU3M, 3aJIyUA0UN HOBUX HOT0
IpeJICTaBHUKIB, & TAKOYK CHIJTbHUMU 3YCUJLIAMU IIPOIIa-
TyBaTHU CBill TYPUCTUUYHUY IPOLYKT, CTBOPIOBATH HOBI
TMOCJYTH Ta aTpakIlii AJId BiATTOYMBAIOUNX. 3 METOIO
TIOKpAIlleHHA PO3BUTKY CLIBCHbKUX TePUTOPiH y peri-
OHi TPOBOAUTHCA ITOCTiHA pobOTA IMTOA0 BaTyUeHHA
HaceJIeHH IO 3aTIOYATKYBaHHS CBOEI BJIAaCHOI CIIPaBU
MIJIAXOM OpraHisarii mocayr y ciabChbKOMY TYPU3Mi.

Takox, Ha TepuTOpii 06JsIacTi HApaxoBYy€eETHCA 0isa
69 ripChKOMMIKHUX BUTATIB.

OcHOBHIi TOKa3HUKY (PiHaHCOBO-TOCIIOAAPCHKOI Mi-
AJIBHOCTL CAHATOPHO-0340POBUNX, PeKpealiiHux Ta
TypucTuuHUX 3akyaaniB 2018 pory y mopiBHAHHI 3 aHa-
goriuauM mepiogom 2017 poKy CKIagaIOTh:

— 3a gaHuMu cy6’€KTiB TYPUCTUYHOI AiAIBHOCTI, 3 IO~
YaTKy POKY obJiacTh BifgBimasmo mouan 1,5 MuIH. ocib;

— cyMa TYPUCTHYHOTrO 300py 30iabinmiacs ua 34,6 %
i cramoBuTh 2640,4 Tuc. rpH. 3a 2018 pik.

OcHOBHUMU HaIpPAMaMU PO3BUTKY TYPU3MY B 00-
JacTi € 6aTbHEOJIOTIUHUH, T PChKOMMKHNIM, CIIbCHKUT,
mimmoxigaui Typusm. OcobauBicTio 3aKapuaTT € Te,
10 3afiMaTHUCA ITPUHUOMOM BiIIOUMBAIOUYNX MOKHA
mijopiuHo, i 1Me, HacaMIepes, CTOCYEThCA CiIbCBKMX
TEePUTOPIN.

3 MeToI0 IKiCHOTO iH(hopMyBaHHS TYPUCTiB Ta rocTeil
1I10/T0 HASTBHUX TYPUCTUYHUX MOYKJIUBOCTEH, Ha TEPUTO-
pii obuacti pysKIioHyEe 24 TypucTUUYHO-iHMOPMAaIiTiHi
IEeHTPH.

Ha cworomuimnHiit geHb TypucTUYHUYN 6i3HeC Ha
3akapmoarTTi, AK CKJIAJ0Ba eKOHOMIUYHOTO KOMILIEK-
Cy, XapaKTepus3yeThbCsa HACTYIIHUMU BJIACTUBOCTSIMU
i pyHKIiAMU: CTBOPIOE TYPUCTUYHI TOCTYTH; (DOPMYE
TYPUCTUYHUHU IPOAYKT i 3AifiICHIOE FIOTO peaJisaiiio,
aKTUBHO BUKOPUCTOBYIOUU MapKeTUHIOBI KOMYHIiKaILii;
Ma€ CBOIO iHAYCTPito BUPOOHUIITBA i HaJaHHA ITOCTYT
TypucTaM; (POpMy€e PUHOK TYPUCTUUHUX TOCIYT 34 Pis-
HUMU PIBHAMU KOMILJIEKCHOCTI; IIPAIIO€ K MYyJIbTUILIi-
KaTop pocTy HaIrioHaabsHOTO noxony, BBII, saftmarocTi
HaceJeHHA; CIIPUAE PO3BUTKY MiCIIeBO1 iHPPaCTPyKTypHu
Ta TiABUIIEHHIO PiBHA ‘KUTTA HaceJeHHA. TypusMm AB-
Js€e coboio cepy, B AKil CTBOPIOIOTHCA PoOOUi MicIa Ta
3a0e3meuyeThCA BUCOKUH PiBeHb e(DeKTUBHOCTI # IIIBU-
Ka OKYIHiCcTb iHBecTuItiii. Bin € gocuts epeKTUBHUM
3ac000M OXOPOHM HAaBKOJUIITHLOTO IPUPOITHOTO cepe-
JOBUIIA TA iCTOPUKO-KYJbTYPHOI CIAAIIIMHA KpaiHu,
110 € MaTePiaJIbHOI OCHOBOIO PECYPCHOTO IMTOTEHITiaNy
Typusmy. Takok QYHKITIOHY€E Y B3a€MO3B’ 3Ky IpaK-
TUYHO 3 yciMa rajy3saMu i BugaMu JisAJIbHOCTI JIIoIe,

Mae mepeBaru B iHTerpamiiiHux i rirobasisamiiinux
mrpoIiecax, 1o BifbyBaoTheA ¥ cBiToBOMY mrpocTopi [8].
CucremaTusallid i aHaais TeHAeHITi! QYHKITIOHyBaH-

H{ colliaJIbHOI Ta eKOHOMIUHOI cep, iHcTuTyIiiitnoro

cepelOBUINA B IOENHAHHI 3 MPUPOLHO-TeorpadivHIMHI

XapaKTepUCTUKaMU 00JIacTi JO3BOJIAE BUAIIUTHY Ha-

CTYIHI KJITOUOBi BHYTpPillTHi cuIbHI Ta caabKi cTopoHN

3akapmnarTs, a TaKOXK — MOKJMBOCTI i 3arposu 30-

BHIIITHBOT'O CepeOBUIIIA.

CuibHi cTopoHU:

Burigme reomosriTuuHe po3TaITyBaHHa, aBTOMOOLIbHI,

3aJI13HUYHI Ta MOBITPAHI CIONYYHI MIJIAXY MiXKHAa-

POZLHOTO 3BHAUEHHS;

e P03BUTOK TPAHCKOPAOHHOTO CIIiBPOOiTHUIITBA;

o ITpuponHi (Hacammepes, JicoBi Ta BOAHI) €K0OJIOT0-
peKpearriiigi Ta JOACHKI pecypcu;

o I'muboKi icTopruHi TPyROBi TpazuMIlii rocmogapooBaH-

Hf, PO3BUTOK HAPOLHUX IIPOMUCIIiB;

Bucoxka misoBa akTUBHICTL HAaCEJIEHHST;

PosBuneHna TopriBesbHa iHQPACTPYKTYpPa;

TaBecTuniina npmBabIUBiCTE periony;

ErHiuHa, KyJIbTYpPHA Ta MOBHA CAMOOYTHiCTh HAI[io-

HaJIbHUX MEHIIINH, IXHE TapMOHIiliHe CIIiBiCHyBaHHA

B MeJKax periony;

e HaaBHicTb nudepeHIiTOBAHOTO TYPUCTUIHOTO ITPO-
OYKTY;

e Bucoxrwmit piBeHb crierniasrizariii y arpapsii cdepi.

Crabki cropoHu:

e HeposBuHEHICTH coIiaabHOI Ta BUPOOHUYOI iH(pa-
CTPYKTYPU, HUBbKUI PiBeHDb PO3BBUTKY JOPOIKHBO-
TPAHCIOPTHOI iH(MPACTPYKTYPHU y CilIbChbKil Micie-
BOCTi;

e Masnogemenis;

e 3acrapisa MmaTepiaabHO-TeXHiUHA 6a3a BUPOOHUIITBA;

e Husbkuii piBeHsb Koomepaiii y cdepi mpoMucIoBOCTL
Ta CiJIbChKOT0 TOCIOAAPCTBA, BiICYTHICTH 3aMKHYTOT'O
IUKJYy BUPOOHUIITBA TPOAYKITil;

e Husrka iHHOBAIlifiTHA aKTUBHICTD TiIIPUEMCTB, HE-
IOCTaTHi# piBeHb HAYKOBO-BUPOOHUYOI iHTETpaIIii;

e HemocTaTHa miATPUMKM MaJIOToO Ta CEPeIHBOTO Mif-
IPUEMHUIITBA;

e CKJIaMHICTH JOCTYTIY M0 KPEAUTHUX PECYPCiB, BimcyT-
HiCTh BEHUYPHOI'0 KPeIUTYBaHHS, BICOKA 3aJI€XKHICTh
BiJ 30BHINIHIX iHBECTOPIiB;

e HusbKka eKCIIOPTHA OPi€HTOBaHICTh TOBapiB BIACHO-
TO BUPOOHUIITBA Ta BUCOKA iHTEPBEHIIiA iHO3eMHUX
TOBapiB;

e HenmocraTHa AKiCTb cepBicy TypuCTUYHOIL iHQpPacTpyK-
Typu;

e [lopymrenHa eKOJI0OTiYHOI piBHOBArY;

e ITomiTHU piBeHSb TiHiBaIil eKOHOMiKU, Hee(DeKTUB-
HiCTh pOOOTHU eP:KaBHUX KOHTPOJIIIOUNX OPTaHiB.

Mo:kauBocri:

e 3aIy4YeHHS €BPOIENChKUX CTPYKTYPHUX (HOHIIB
Yy I'PaHTOBUX IIpOrpaMax;

e Opragisarisg TPaHCKOPJOHHUX IPUPOTOOXOPOHHUX
TEPUTOPili, IPOJOBKEHHA POOOTHU II0 POSIITUPEHHIO
MiskHapogHUX 6iopesepBaris;
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e MoskauBicTh HaBUaHHSA, CTAXKyBaHHs. HaOyTTsa moc-
Bily poOOTU 3a KOPIOHOM;

e OnTUMizalia TPaHCIIOPTHO-JIOTICTUYHUX CXEM IPO-
MUCJIOBUX IiIIPUEMCTB;

e EKCIIOPT €KOJIOTiuHO YKNCTOI OPTaHiuHOI CiIbChKO-
TOCIIOAPCHKOI TPOAYKITiT;

e KoomepaTuBHi 3B’ A3KU i3 3aKOPAOHHUMY BUPOOHU-
KaMU, CTBOPEHHS MiKJep:KaBHUX TepPUTOPiaJbHUX
arpo-KJIacTepiB;

e Posmupenusa 6a3u 30yTy BiTUM3HSIHOI TPOAYKITii;

e BripoBaiKeHHs €BPOIIENCHbKUX CTAaHLAPTiB AKOCTL
TMPOAYKILii;

e HanaromxenHa criBmparlli 3 HQyKOBUMHU YCTAHOBA-
MU CYCiZHIX mepikaB, 30KpemMa Kpain KapmaTrcbkoro
€BPOPETioHY;

e YyacThb y MisKperioHaJIbHUX Ta MisKHAPOJAHUX ApMap-
Kax, 0isHec-3ycTpiuax, BUCTaBKaX.

3arposmu:

e Buinuii piBeHb T0XO0/iB 32 KOPAOHOM;

e BesnoBopoTHa Mirparisa B iHII perioHu YKpainu Ta
Kpainu €C;

e 3pocTaHHA KOHKYPEHIIii Ha PUHKY BUCOKOTEXHOJIO-
riuHOoi Ta iHHOBAIITHOI TPOAYKITil 3 00KY POBBUHEHUX
KpaiH;

e BinTik iHO3eMHUX iHBecTHIIil 3 00J1aCTi;

e Bucoka KOHKYPEHIIis Ha €BPOIIENChKUX PUHKAX,
CKJIAIHICTh BUXOIY Ha HUX;

e Bucoka KOHKYPEHTOCIPOMOKHICTh 3aKOPAOHHUX
TOBapiB Ha BITUUBHAHOMY PUHKY;

e IlepeTBOPEHH PETiOHY Ha PeCypCHUI MPUIATOK €B-
poru;

e SHUKEHHSA 30BHIIITHHOTO MOTTUTY HA IPOAYKITifo 00-
JIacTi;

e ITlepenampaB/ieHHA TYPUCTUUYHUX MOTOKIiB 00JIacTi
B iHmri saxigui perionu Ta kpainu €C;

e IJinBUIIIEHHA BAPTOCTL €HEePrOHOCiiB;

e HecrabinbHicTh, 3MiHA 3aKOHOAABYOI TA HOPMATUBHO-
IpaBoOBOi 6a3u;

e Binwir mpuBabIMBi yMOBY 3aTyUeHHS iHBECTHUILIH B iH-
X KpaiHax, y T.U. CYMUKHUX KpaiHax-uieHax €C.

Iloganpminii pO3BUTOK AeMOKpPAaTii, moaiTuuHa
cTabifnbHiCTh, BUBHAUEHHS IPIOPUTETHUX HATIPAMKIB
€KOHOMIYHOTO PO3BUTKY, ¥ BiJJlaJeHi!l mepcneKTuBi
MOXKJIUBUH BeTyT YKpaiunu qo €C — yce e 3a0e3meUnTH
CTBOPEHHS BUCOKONPUOYTKOBOI TYpUCTUUHOI rarysi,
sAKa 3a/J0BOJIbHATUME IOTPeOU BHYTPiITHBOT'O Ta MisK-
HaPOHOTO TYPU3MY, 3 YPaXyBAaHHAM IIPUPOTHOKIIIMa-
TUYHOT'0, PEKPeaIiiiHoro, coIialbHO-eKOHOMIUHOTO Ta
iCTOPMKO-KYJbTYPHOTO IIOTEHI[iaIy HAIIIOI ep:KaBu
[7; 10]. ToO6TO, TOJIOBHOIO ITPOOJIEMOI0 MAPKETHUHTY
TYPUCTUYHUX IOCJIYT B YKpaiHi, B0KpeMa B 3aKaprarTi
€ HeBMiHHA IIOJJaTU BCe BUIIIEBKA3aHe AK TYPUCTUUHUIMN
IPOLYKT.

Tak, HaTTPpUKJIAL, B 3aKaparTi 1miei HezabyToi i aB-
TeHTUYHOI CKJIaZ0BOI TYPpU3My HaBiTh O6iJbIle, HixK
B YTOpINKHI Ta iHIMux Kpainax €Bponu, aje I1i IpuHAIN
He BUCBITJIIOIOTHCSA HAJEXHUM YNHOM MiKHapOIHIN
TYPUCTUUHIN CIIiIBHOTI.

74

¥ 3B’A3KY 3 pocitickKoio arpecieto Ha Cxomi Ykpainu,
0COOJIMBY yBArTYy CJif 3BepHYTH Ha pakTop BitiHU. IH-
(opmatria mpo Hei 0cOOJTUBO HACTOPOIKYE TTIOTEHITIHHUX
iHosemHuUx TypuctiB. HeoOximHo HagaBaTy iHopMaIrio
IIPO cTaH 6e3MeKy Ha HEOKYIIOBAHNX TEPUTOPiAX i 3HAU-
HO 6isibITie Ta e)eKTUBHIiIITIe JTOHOCUTH ii 0 TYPUCTIiB.
Hecraua Takoi, a TaK0X TOYHOI peKJaMHOI iH(popmarii
i BKasiBHUKIB cTae 111e 0JHO0 ITPO0JIeMOI0 AJA OiTbIn
rI6OKOT0 iHTerpyBaHHA YKPAIHCHKOTO TYPUCTUUHOTO
6isHecCy 0 €BpOMeichbKOT0 PUHKY.

EdexTBHUM OiAT'DYHTAM AJIA CIIiBIpaIli perioHiB
Yxkpainu, 30Kpema 3akapnarTs, 3 perioHamu Kpaia €C
€ TPAHCKOPOoHHE ciBpobiTHUIITBO. I[inKOoM 3po3ymiso,
10 (PYHKI[IOHYBAHHSA TYPUCTUUYHOTO PUHKY, AK 1 BCix
iHIIUX PUHKIiB, 0a3yeThCA Ha 3aKOHAX MOTUTY Ta IIPOTIO-
sutrii. IIporiec mpocyBaHHA TYPUCTUYHUX TOCTYT 10 KiH-
IeBOTO CITOKUBAaYA € CKJIAAHUM i HEPiIKO He mepembavae
6e3mocepeHBOTO 3B’ A3KY 3 HUM. Came TOMY B IIpoIieci
TMIPOCYBAHHS TYPUCTUUYHUX TIOCTYT BOHU KOMILJIEKTY-
I0ThCSA B TYPUCTUUYHUN IPOAYKT 1 3 BUKOPUCTAHHAM
cucTeMU JUCTPUOYIIii JoBOAATHCA A0 croskmuBaua [8].

BigxpuricTs Ta €BpoiHTerpaniiinuil Kypc YKpa-
iHU, 3HATTA Bi3oBUX 6ap’epiB 3BHAYHO BIJIMHYJIO HA
30iJIBITIEHHS 00CATIiB TYPUCTUUHUX OOMiHiB, a TAKOMXK
3MiITHHMJIA ITO3UIlil HAaIliOHAJBHOTO TYPIPOAYKTY Ha
€BPONEHChKOMY PUHKY, CIIPUAJIO IIEPETBOPEHHIO TY-
PHUCTUYHOI rajly3i y BUCOKOIIPOAYKTUBHY CKJIAJL0BY
€KOHOMIYHOTO 3POCTaHHA, MiATPUMKHU PETioHiB, 301/b-
IIIeHHA BAJIOTHUX HAAXOMMKEHbD 10 AeP KaBHOTO 0F0-
IKeTy. 3aTPOBAIKEeHHA CTPaTerii pO3BUTKY TYPU3MY
Ta KypopTiB Ha nepioxn no 2026 poky mepenbdauae: 3a-
OesmeueHHA 0e3MeKU TYPHUCTIB, 3aXUCT X 3aKOHHUX
IpaB Ta iuTepeciB; iMImIeMeHTaIlio0 3aKoHogaBcTBa €C
y cdepi Typusmy; 3abesmneueHHa KOMILJIEKCHOTO PO3BUT-
Ky TEePUTOPili, B0KpeMa CTBOPEHHS CIPUATINBUX YMOB
I 3aIyUYeHHA iHBeCTHUITiHN y po30yI0BY TYPUCTUUHOL
iH(QPaCTPYKTypH; YIOCKOHAJIEHHS CUCTEMU ITPOheciiHOoL
niaroToBku haxiBiiB chepu Typusmy; (GOPMYyBaHHA Ta
IPOCYBaHHA IMTO3UTUBHOTO iMiIXKy YKpainu, AK KpaiHu
mpuBabauBoi Ana Typusmy [10].

Ha croronui B YKpaiHi ckyiasaca curyaiia, Ko,
3 0IHOT'O OOKY, BiKe € IIeBHUI JOCBi 3aK0OHOLAaBUO-
T0o peryJooBaHHA TYPUCTUUYHOI chepu, a 3 iHIIIO-
To — TMUTAHHSA TOCTPOI HEOOXiMHOCTI PO3IMIUPEHHA
HOPMATHBHO-TIPABOBOTO 3a0€3IIeUYeHHA TYyPUCTUUHOL
IiAabHOCTI y 3B’ A8KY 3 BUHUKHEHHSAM PAAY IKiCHO HO-
BUX COITiaJIbHO-eKOHOMIUHUX,, CYCHIIbHO-TIOJMITUIHNX Ta
iHmMMX yMmoB. MeTO0 TaKoro peryJitoBaHHA € CTBOPEHHA
KOHKYPEHTOCIIPOMOYKHOTO Ha MisKHAPOTHOMY PUHKY
HaIlioOHAJBHOTO TYPUCTUUYHOTO IPOAYKTY, 3TaTHOTO
MaKCUMAaJbHO 3aJ0BOJLHUTH TYPUCTUYHI TOTPEOU AK
ILJIA HaceJIeHHA B I[IJTIOMY, TaK i iHo3eMIIiB, 30Kpema [8].

PosBuTrok Typusmy B YKpaiHi icTOTHO BILINBa€ Ha
TaKi CEKTOPU eKOHOMiKM, K TPAHCIIOPT, TOPTiBJIA,
3B’80K, OYIiBHUIITBO, TipChKe TOCIIOAAaPCTBO, BUPOOH-
IITBO TOBAPiB ITUPOKOTO BXKUTKY, i € OTHUM 3 HANOLIBIIT
IIEePCHEeKTUBHUX HAIPAMKIB CTPYKTYPHOI ITepedynoBu
€KOHOMIiKH. ¥ CBOIO Uepry BasKJIUBUMU (DAKTOPaAMU PO3-
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BUTKY TYPUCTUYHOI rayTy3i € IpUpOIHO-PEKpealtiiumit
Ta iCTOPUKO-KYJIbTYPHUN moTeHITiax kpairau [11].
BaxuBo, 11106 yIIpaBIiHHA TYPHUCTUYHOIO TATY3310

OXOILIIOBAJIO, HAcaMIIepel TaKi MUTaHHA, AK YIOCKOHA-

JIEHHS caMOl CTPYKTYPH YIPaBJIiHHA, TaK i peasrisaltiio

JeP:KaBHOI MOJIITUKY Y ITiY raaysi MIJIAX0M KOOPAUHAIL1

IiAJBHOCTI IeHTPaIbHUX 1 MiCIIEBUX OPraHiB BUKOHAB-

voi ByIaau Ta cy0’ €KTiB miAmpue MHUIITBA. Barkanse

3HAUEHHA Ma€ TaKOK BIOCKOHAJIEHHA JePyKaBHOI cTa-

TUCTUKU 3 TUTAaHb TYPUSMY, 3 YpPaXyBaHHAM MiXKHa-

POOHUX CTAHAAPTIB Ta JOCBiAYy iHITUX KpaiH.

BucnoBku. TakuM YmHOM, HAaroJIOCHUMO Ha HaraJabHil

HeoOXiTHOCTi CTBOPEHHA €IUHOI, IIiIiCHOI, BIOPAIKO-

BaHOI cCTeM” HOPMAaTUBHUX aKTiB, sKa 6 oxomuia Bei

ACIIeKTH TYPUCTUYHOI AiATbHOCTI, He Majaa 6 KOPOTKO-

TepPMiHOBOTO XapaKTepy, a TAaKOXK BcTaHOBUJIa 6 6a30Bi

3acaau (popMyBaHHSA 3arajJbHOAEePKaBHOI KOHIIEIIi1

PO3BUTKY Typu3My B KpaiHi. Taxka cucrema Mae He TiIb-

KU BUPIIIIUTYU IUTAHHA, AKi BiKe JaBHO MOTPeOYIOTh

HerafHOT0 BPeryJIl0BaHHA, aje i OXOIUTH Ti IpobJeMu,

K1 MOKYTb BUHUKHYTH B HAMOJIMK UL POKU.

ITomansmuii pOBBUTOK TypuU3My Ha 3aKapuaTTi Bce

e TaJIbMy€EThCA:

— HEeTOCKOHAJIiCTI0O HOpPMATHBHO-IIPABOBOI 6a3u;

— HEeJOCTaTHICTIO METOAWYHOI, opraxisariiuoi, indop-
MAaIlifiHoi Ta MaTepiaJbHOI HiATPUMKY CY0 €K TiB mif-
TIPUEMHUIITBA TYPUCTUUHOI Tasrysi 3 60Ky JepiKaBu;

— HUBBKUMU TeMIIAMU 3POCTAHHA O0CATiB iHBeCcTUITiH
Y PO3BUTOK MaTePiaIbHOI 0a3u TypusMy, 30KpeMa JIOpiT;

— HeBimmoBimHiCTIO TepeBasKHOI OiIBITOCTI TYPUCTUY-
HUX 3aKJIaJiB MiKHaAPOJHUM CTaHJapTaM, BiIcyTHiC-

TIO CCTEMU 000B’ I3K0BOI cepTudikaIii TypucTuaHmnx
00’€KTiB 3a MisKHapPOAHUMU CTaHIapPTAMU;

— HEJIOCTATHIM CTaHOM TYPUCTWUYHOI, cCeEpBicHOI Ta
indopmaniinoi inppacTpyKTypHu B 30HaX aBTOMO-
O0iTbHUX JOPIr Ta MisKHAPOJHUX TPAHCIIOPTHUX KO-
puznopis;

— HeJOCKOHAJIICTIO TYPUCTUYHOI iHQPPacTpyKTypH,
Hee(heKTUBHICTIO BUKOPUCTAHHSA PEKPeaiiHUX pe-
cypciB;

— BiZICYTHiCTIO iHHOBAI[iMHUX MPOEKTIB Ta HAYKOBUX
JOCIifKeHDb 3 IUTAaHb PO3BUTKY IePCIEeKTUBHUX
BU[IiB TYPUBMY;

— HeJOCTaTHBOIO 3a0e3MMeUeHiCTIO TYPUCTUYHOI Taaysi
BHCOKOKBaJi(hiKOBaHMMU CIIeIliaricramu.

Po3BuTOK TypucTuuHOro 6i3Hecy Ha 3aKapmaTTi

B YMOBaxX €BpPOiHTerpalii MoKJINBUH TiIbKY 3aBIAKU

pedopMyBaHHIO I[i€l rarysi BifmOBiAHO 10 BUMOT €B-

ponelicbkux crangapTis. Ileil mpoliec 3HaYHOIO Mipoio

BUBHAYAETHCS CIIPOMOIKHICTIO BJIaAU BIIPOBAAKYBaTU

CHUCTEMHI iHCTUTYIiHI 3MiHHN, cCHpAMOBaHi Ha IIPOBe-

JIeHHsd pi3HOMaHITHUX pedopM II0J0 PO3BUTKY TypPU3-

my. Ilepenycim 11e cTocyeTbesa peasisarnii moaiTukm

eBpoIelicbKoi inTerpariii. 3okpema, HeoOXigHO CTU-

MYJIIOBATH PO3BUTOK TYPUCTUYHOTO 0i3HECY IIIAXOM

3aMIPOBAKEHHA ITOJaTKOBUX ITLJIBT, TiJIbTOBUX KPEIU-

TiB, CTBOPEHHAM CIPUATINBUX YMOB JJId 3aJIyUeHHA

iHBecTuIli#l, 3a6e3MeueHH TOMAabINOI Jibepamisarii

30BHINTHBOEKOHOMIUYHOI IisIIFHOCTI Ta miABUIIIEeHHSA
eheKTUBHOCTI BUKOPUCTaHHA (DiHAHCOBUX pecypciB, AKi

BupinaoTbesa €C Ha TiATPUMKY eKOHOMIUHUX pedopm

B HAIITil IeprKaBi.
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