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KAPITEL 1/ CHAPTER 1
FOOD PRODUCTS FOR SPECIAL PURPOSES FOR PEOPLE UNDER
CONSTANT STRESS

DOI: 10.30890/2709-2313.2023-23-01-011

S

Beryn

"Tuxum BOuBLE" XXI CTOMITTS HA3UBAIOTh XPOHIUHUHN CTpEC, ITHOPYBAHHS
CUTHAJIIB Ta BIIKJIAJEHHS MPOOJIEMHU 10 OCTAHHBOTO, SIKI TOCUJIA€ OPraHi3M JIIOJAUHH,
OPU3BOJUTL JO YHCEIBbHUX CMepTed uu 1HBamigHOCTI. Jlns 3abe3nedeHHs
Mpale31aTHOCTI JIOJUHU B TAKMX YMOBax MOTpeOHO 3a0e3neueHHs (PyHKIIOHAIBHOT
HAJIMHOCTI yCiX CHCTEM OpraHi3My, CTIMKOCTI 1 pe3epBHUX MOMKJIMBOCTEH OpraHi3My.
OnTumizalis paiony XxapuyBaHHs B EKCTPEMAIbHUX YMOBAX 33 PaXyHOK CIeliadbHIX
Xap4oBHUX MPOIYKTIB JJIs JaHUX YMOB (010JI0T1YHO MOBHOIIIHHUX 1 30aJJaHCOBAHMUX 32
OCHOBHHUMHM HYTPIEHTaMH MPOJYKTIB) € BAXKJIUBHUM 3aBJaHHSIM JUIS HAYKOBIIB Yy M1

cdepi aIATBHOCTI.

1.1. BiuiuB XpOHIYHOI0 CTpeCy HAa OpraHism JoanHu. MexaHizMu crpecy i

aganTamii

[lin BIMBOM XpOHIYHOTO cTpecy IeHTpaidbHa HepBoBa cuctema (LUHC) crae
Bpa3NIMBOIO, 110 MOXE CTAaTH MPUYUHOIO TEpeinaHHs, HEMOITaHHS, 3JIOBKUBAHHS
aJIKOTOoJIeM, HapKOTHKaMU a0 MPHU3BECTH 10 3MIH Yy TOBEIHIN,  COIajJbHOI
abctuHeHIii. Pearyroun Ha cTpec, JTIOAMHA, HAMararo4uch PO3MOIUIMTH Oarary Ha
KHCEHb KPOB MO TiTy, Auxae mBuame. CTpec MOXe 3aBIaTH TPYMHOIIB, SKIIO BH
Ma€eTe Taki mpoOJeMH 3 ITUXaHHSAM, SK acTMa 4u emdizema. Cepiie TaKOXK MPAIIOE
mBuae y crani crpecy. CyauHM CTUCKAIOTHCS 1 3aj1s 3a0€3MeUYeHHsT CYIIA IS
TEPMIHOBOI peaKilii CIpSIMOBYIOTh OLIbIlIe KUCHIO Y M’si3U. Lle cripusie miaBUILIEHHIO
KpOB’stHOrO THCKY. I[lOoCTiiiHa TiMepTOHis MOCHIIOE PU3MK 1HCYNIBTYy W CEpIIeBOTO
Hanaay. CBO€IO Ueproro 11e BUKJIUKA€E O0IbOB1 BIAUYTTS IO BCbOMY Ty, 00 XpOHIYHUIA
CTpec TpuUMae M’si3U B TOCTIHHINA Hampy3l. Y cTaHi CTpecy MediHKa BUpPOOIIse
J0JTATKOBH ITyKOp (TJIFOKO3Y), 00 3a0e3MeUnTy HaC CHEeprieio. AJle OpraHi3M MOXKe
HE BIOPATUCSA 3 IMJIBHIIEHUM pPiBHEM TJIOKO3U, SIKIIO IIEW CTaH TepeTiKae y

xpoHiunuil. e 301mbirye pu3uk po3BuTky niadery Il tumy [1-2].

!Authors: Svidlo Karyna Viadimirovna, Lazarieva Tetiana Anatoliivna, Karolop Olena Oleksandrivna
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OcobOmuBe Miciie B (opMyBaHHI TATOJOTIYHUX TIPOSIBIB 1 TOPYILICHHI
G1310J0TIYHUX TPOLIECIB Yy JIOAMHU HaNeXHuTh (Gakropam A0BKULIA. CtpecoM
HA3MBAETHCA HECHeNM(PIUHUNA HEHPOEHJAOKPUHHUI KOMIIOHEHT MOOLII3aIiitHOl
BIJIMOBI1 IIUTICHOTO OpraHi3My Ha Oy/b-sIKy BUMOTY (CTpecop), 0 Mpe IBISIE€ThCS.
Crpecopu: 1) nmoapasHuKH, SIKi peaibHO 3arpOoXKyIOTh roMeocTasy (Harpukiaa, Oijb,
TITIOKCIsA, TOJIOA, aHTUTEHHA arpecis); 2) MOApa3sHUKH HECMoJiBaHi abo Taki, IIO0
MOPYIIYIOTh CTEPEOTHN; 3) TOJpa3HUKH, TOTEHIIHHO Hebe3neyHi (Ha OCHOBI
MOTIEPETHBOTO JOCBimy [1, 3—4].

Crpec sk HEHUPOCHIOKpUHHUN Tmporiec Brepmie B 1936 pori omnucaHwuii
ka"HaacekuM matodizionorom I'. Cenbe [4]. Ctpecopu pi3HOro TMOXOKEHHS
OPU3BOAATH 10 YHCIECHHUX MOpYyIIeHb MeTabomi3My, SKI BIIOMI K ‘XBOpOOH
amanranii’. 3a Cy4aCHUMH YSIBJICHHIMH, )KMUTTE3/IaTHICTh OpraHi3My B Ha/I3BUYaHIN
CUTYyallli TUM BHILE, YUM Kpallle KIITUHU JKUTTEBO BAKJIMBUX OPraHiB MEPEHOCATH
rimokcito. Ile crocyeThcs yciX BHIIB TOMEOCTa3y, PENPOAYKTHUBHOI (yHKIIII,
nudepeniiaiii, IMyHITETy, POCTY Ta PO3BUTKY SK JIOJUHM, Tak 1 TBapuH. Ha
Cy4yaCHOMY €Tami PO3BUTKY MEIUKO-O10JIOTIYHUX HAyK aKTyalbHOIO MPOOJIEMOIO €
BHBUYEHHS X€JIaTOyTBOPIOIOYUX METAIIB y KJIITUHAX MPH i1 HA OpraHi3M CTPECOBUX Ta
naToreHHUX (axkTopiB 1 (I310JIOTIYHUX TOAPA3HHUKIB, a TaKOX 3arajbHUX
3aKOHOMIPHOCTEH 3MIH KJIITUHHOTO MeTa0oji3My BUBYEHHS XapakTepy KIITHHHHUX
peakiii Ha BIUIMB CTPECOpPiB. 13 TOYKM 30py (akTOpiB 3HAUYHHMI I1HTEpEC
MPECTaBISAIOTh JOCIIHKEHHS MIOA0 POl Mifl, MarHito, HUHKY, Kl OepyTh y4acTb y
OaraTpox mporiecax MeradosnizMy. LIMHKY y KIIITHHAX OpraHi3My JIOJUHHU Ta TBApUH
HOro MiCTUTHCS OLTIBIIIE, HIK YCIX 1HIIUX MIKPOEJIEMEHTIB, KPIM TOT0, IMHK 3aiiMae 27
MICII€ Cepe]l IHIIMX METalB y 3eMHIi Kopi. BiH Oepe y4acTh y TpaHCKpPHIILi T'€HIB,
nudepeHiiaiii, pocTy Ta PO3BUTKY OpPTraHi3MiB, PENpPOIYKIi, IMyHHHX peaKIlisx,
BXOJHTHh JO aKTUBHOTO MEHTpy OunkiB, Outemm HiK 300 depmentiB. 3’scyBatu
¢b1310J0T1YHY POJIb IUX METAJIB, iX y4acTh y MEXaHi3Max 3arajJbHoro aJanTaiifHoro
KJIITUHHOTO CHHJIPOMY Ta 1HIIMX aJanTaliifHUX MPOIecax JOMOMarae JIOCTiKCHHS
XapakTepy 3MIH METaJIONIraHJAHOTrO roMeocTasy IpHu [ii crpecopiB. B opranizmi
JIIOJIMHU Ta TBapUH ICHYE JIBa pi3HUX MyJiM MeTamiB. [lepuuii myn MiHO 3B’ s3aHUH 3
OioJiranamMu, BiH MICTUTBCS Y BCIX KJIITHHAX OPTaHi3My Ta HE BU3HAYAE€THCA IUIIXOM
3a0apBitOBaHHs xenaropaMmu-xpomodopamu. Ilepmuii myn BrmBae Ha CTaOlIBHICTD
O6lomemMOpaH 1 BXOOUTH J0 CKJIQay OUIBIIOCTI MeTamoeH3uMiB. Jpyruii myn ciabko
3B’si3aHUN 3 OlojiraHjaMu, BCE 4YaCTIIIEe IS HbOTO BHKOPUCTOBYETHCS TEPMIH

«xenaroyTBoprorounii» (chelatable) metan. Ilpu npomy Maerbcs Ha yBasi ciiabko
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3B’SI3aHU MeTall, SKUW BH3HAYAEThCS B KIITHHAX 3a JOMOMOTOK XelaTopiB-
xpomodopis [5-6].

«CTtanis TpUBOTWY 3aBK/IM HACTA€ HA TIOYATKY CTPECY MPH LIbOMY CaMe BITUyTTs
TPUBOTM — XO4Ya 1 YAaCTHMH CHUMITOM, ajie He oO0OoB'sI3koBO. Ha mepmriii cramii
BUPOOJISIFOTHCSI CHUTHANHM, IO 3allyCKalTh CTpec (KOPTHKOJIIOSpUH, Ba30IMPECHH,
CUMIIATUYHUN HEpBOBHMI curHam). Ha il crtamii opraHi3M Ime HE HACHUYCHHM
rOPMOHAMU HATHUPKOBUX 3aJI03, CaMe TOMY a/IalTHBHA Mepedy0Ba MeTaboIi3My HE
3aBepIIeHa 1 PE3UCTEHTHICTh JI0 TOCTPOI TIMOKCIi 1ie He miaBuiieHa. Ha i cramii
OpraHi3M IIOYMHAE TMPOAYKIISA afeHorinodi3apHUX TOPMOHIB-pEryIFOBAIbHUKIB
crpecy [7].

Ha «cranii pesucteHTHOCT» (OPMYy€eThbCs 3arajlbHUN afanTaliiHUNA CHUHIPOM
(BAC). Opranizm HACUYYETHCS [JIFOKOKOPTUKOIJaMH Ta THIITMU
KOPTUKOCTEPOiTHUMHU TOPMOHAMH, a TAKOXK KaTexXoJaMiHaMU. Y pe3ysbTaTi rocTpoi
KOHTPIHCYJIIPHOI il CTPECOBUX TOPMOHIB Ha MeTaboi3M 3a0e3medyeThCs
PUCKOPEHHS TPAHCIIOPTY KUCHIO Ta EHEProCyOCTpaTiB, i BiIOyBa€ThCS MEPEPO3MOILIT
EHepreTMYHUX pecypciB Ha Kopucth opraniB 1 TkanuH (LIHHC, wiokapg,
niadparManbHUN AUXATBHUN M'S3, caMi HAJHUPKOBI 3aJI03H, TOHAIH, PETiHA TOIIIO),
0 MICTSITh y coOl 1HCYJIHHE3aJeKHI TPAHCHOPTEPU TIIOKO3U, MOOLTI3YIOThCS
[IIKOT'€HOJTI3 1 TJIFOKOHEOreHe3. Y ce 1€ MPU TOCTPiM TIMOKCii Hajae XapakTepHy s
CTpecy MPOTHUIIOKOBY Mdif0. Aje niM(oigHi opraHu, CIONTy4YHA TKAHWHA, OMOPHO-
pyxoBwuil anapar, mdinouuty, LLIKT, cynauHHa cTiHKa 1 1H. THMYAacOBO BHSIBIISIIOTHCS B
CTaHl €HepreTu4Hoi aenpuBaiii. I[IpM CHIBHHUX 1 TPUBAIMUX CTPECYIOUUX IisX 1
(GYHKIIIOHATIBHI pecypcu HEUPOCHIOKPUHHOTO anapary MOXKYyTb OyTH MepeBUlIeHi. Y
[IbOMY BHUMAJKy CTPEC MOXKE TOXOAWTH A0 '"cTamii BUCHAXEHHs" (Y TOMY YHCIi —
MUHYBIIHM "CTajit0 pe3ucTeHTHOCTI"), a BiaactuBa 3AC miaBuIleHAa HecmenudiuHa
PE3UCTEHTHICTh BTpavaeThes a00 He popmyeThes [7-9].

Crpec, 1110 MpU3BIB A0 CTaAll BUCHAXXECHHS, TO3HAYAIOTH K «AucTpecy. Jucrpec
— YMHHUK PHU3UKYy OaraThbOX 3aXBOPIOBaHb («XBOpOOM MOPYIIEHOI ajamTaiii» —
aTepOCKJIepO3, TINepPTeH3isl, BTOPUHHUM IMYyHOACOIIHUT, OKUPIHHS, OCTECOXOHIPO3,
apTpUTH 1 OaraTo IHIIKX), 110 MOIIKOKYIOTh OPraHU 1 TKAHWHHU 1 BUSIBJISIOTHCS TIPU
CTpecli B YyMOBax eHeprojenpuBaiii. AHTUIOTH, $KI BUKOPHCTOBYIOTHCS IS
3B’S3yBaHHsS Ta BHUBEJEHHS 3 OpraHi3My TOKCHYHHMX Ta PaJlOaKTHUBHHX METAJIB €
xenatopamu. CHOMYKHM 3 BHUPAXEHUMH XEJIAaTOPHUMHU BJIACTUBOCTSIMU MOXKYTb
yTBOPIOBATHUCS B CAMOMY OpraHi3Ml BHACIIIJIOK ITMOOKUX MOPYIIEHb OOMIHY PEYOBUH,

BCE YACTIllI€ BCTAIOTh MUTAHHS 110/10 MOKJIMBOT POJI1 LIUX PEYOBUH Y PO3BUTKY PI13HUX
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3aXBOPIOBAHb, TAaKUX SK I[yKPOBUM Jia0er, MM30(peHis, emnuiencis, XBOpoOu
[Tapkincona 1 AnpireiiMepa Ta iH. 3B A3yBaT METAJIU B XeJlaTOBaHI (JOPMU MOXKYTb
0araTo JIKapChbKUX PEUOBHH: aHTUMIKPOOH1, MPOTUITYXJIMHH1, IICHXOTPOIIHI 3aCO0H.

OnHier0 3 HaWBOXIMBIMIKMX MpoOsieM cydacHOl (i3iojorii 1 MEAUIMHU €
JOCJTIDKEHHST 3aKOHOMIPHOCTEH MpoIecy ajamnTailii opraHiaMy A0 Pi3HHX YMHHUKIB
cepenosuina. [Ipu aii ctpecy pi3HOro reHe3y 3amyCcKalThCs MPoLecH HecrenupigHOTO
ajanrtaniiHoro cuHapomy. biojoriuHa CcyTHICTH OyIb-SKOTO MPUCTOCYBaHHS
opraHizmy (GopMyeThcsi Ha KIITUHHOMY piBHI. Bimomo, mo mig wac mii Ha opra”izm
HECNIPUATIUBUX (PAKTOPIB y KJIITHHAX OaraThOX TKAHUH Ta OPraHIB PO3BHUBAIOTHCS
3arajibHi 3MiHH, SIKI MOXXHA OXapaKTepu3yBaTH, SK HecrnenudIuHui ajanTaiiiiHui
cuaapom kmituHHOT cuctemu (HACKC). HasBHi B miTepaTypl JaHi BKa3ylOTh Ha
HEOOXIAHICTh JOCHIUKEHHS B3a€MOBIJHOIIEHHS MIXK IIMHKOM Ta Mimao, 00 B
mexaHi3Max po3BuTky HACKC MoXIMBI aHTaroHiCTMYHI B3a€MOBITHOIIEHHS MiX
uumMu metanamu [9—10].

ITepemycim, aganTariis JFOJUHA 3a4ilae MTUPOKUNA CIEKTP 3arajJbHOO10JIOTTYHUX
3aKOHOMIPHOCTEH, TOMY 1HTEPECH TMPAIliBHUKIB PI3HUX HAYKOBHX raxy3ei OB’ a3aHa 3
CaMOpPETYJIIOBaHHSAM 0araTOKOMIIOHEHTHUX (YHKI[IOHAJbHUX cucTeM. [l omiHku
mpolecy afanTtaiii CHOPTCMEHIB, MIpU iX CTOMJICHHS, PIBHS TpPEHOBAHOCTI Ta
pare3aaTHOCTI MOTPpiOHEe BU3HAYCHHS (PyHKITIOHAIBHUX 3MiH, 1110 BUHUKAIOTh IT1]1 4ac
HaBaHTaXEHb, 1 € OCHOBOIO JJIsI BAOCKOHAJIEHHS BIJTHOBHHMX 3aX0A1B. TIJILKH Ha OCHOBI
yCeOIYHOTO aHalli3y CYKYITHOCTI PEaKIliid MIJIICHOTO OpraHi3My, BKIIOYAIOYH PEaKIlii 3
OOKy LIEHTpaJIbHOT HEPBOBO1 CUCTEMH, TOPMOHAJILHOTO anapary, CEpLeBO-CYIUHHOIO 1
INXaJbHOIO CHCTEM, aHai3aTopiB, OOMiIHY PEUOBUH Ta 1H. MOKHA CYyJAUTHU MPO BILIKB
G13UYHUX Ta MCUXOJOTIYHUX HAaBaHTaXEHb Ha JIFOJAWHY. BupaxeHicTh 3MiH (PYHKITIH
OpraHi3My y BIJNOBiAb Ha (I3MYHE HABAHTAXEHHS 3aJCKHUTh TMEPEayCciM Bif
IHIUBITyaTbHUX OCOOJIMBOCTEH JIFOMWHM 1 PIBHS ii MIATOTOBKU 1 CTPECOCTIMKOCTI.
Tinbku mpu po3riial 3MiH QyHKIIOHAIBHUAX TOKa3HUKIB OpraHi3My JIFOAUHU BITHOCHO
710 TIPOIIECY aJanTarlii MOKyTh OyTH MPaBHJILHO MpOAHaIi30BaHi 1 yceOIYHO OIiHEHI
[2,11].

[IpobGiiema cTpecy B OCTaHHE JAECATHIITTS HaOyBae Bce OLIBINOT aKTyalbHOCTI B
PI3HUX TalTy3sax MeAuIHA. He3Baxatoun Ha YMCIIeHH] (PyHIaMEHTaIbH1 Ta IPUKIIAIHI
JOCTIKEHHS B 11 rany3i, TUTaHHsA O00OpOTHOU 3 HECTIPUSATIIMBUMHU HACIIIKAMU CTPECY
3aNUIIAIOTHCS  HAWTOCTPIIMMM — Ta  HAWMEHII  BHpimeHuMH. JlucKyciitHOo
3aJUIIAETHCSA HEOOXITHICTh MOCIA0IOBaTH TPOSBU CTPECy, BUXOIAYH 3 HOTO

CHUTHAJIbHOI'O 3HAa4YCHHA. CTpCC, SKUM OpI‘aHiBM pearye Ha CKCTpCMaHBHI/Iﬁ BIIJIMB, 11O
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Hece B co01 3arpo3y (pi3MuHOMY ICHYBaHHIO JIFOJMHU a00 K ii MCUXIYHOMY CTaTycy,
aBisie co00010 ocoOnuBuil pynkiionansHuii ctad (OC). CTpec BUHUKAE K KOMIUIEKCHA
peaxilisi opraHi3My TpH 3adydeHHI O10XIMIYHUX, TYMOPAJIbHHUX, BETETATUBHHX,
MOBEIIHKOBUX, EMOIIMHUX Ta IHIIMX MCUXIYHUX TporieciB [12—14]. B miit npami mu
OyIeMo JOTPUMYBATHCS BU3HAYEHHS CTpeCy SK «... (YHKI[IOHAJIBHOTO CTaHy
OpraHi3Mmy, IO BUHHUKA€ BHACIIJOK 30BHINIHHOTO HETaTUBHOTO BIUIMBY Ha MOTO
ncuxiuHi (QyHKIIi, HEPBOBI MPOIECH YU AISUIbHICTh NEepUPepuyHuX opraiBy [6, 9].
ApnanTariist € 010JI0T14YHOI0 (YHKIIEIO CTPECy, NPU3HAUEHHS SIKOI MOJIATAE B 3aXUCTI
OpraHi3My BiJl PI3HOMAHITHUX 3arpoOKyHOUHMX, PYWHIBHMX BIUIMBIB ((pi3MuHMX abo
ncuxiuHux). JroguHa «BMUKAETHCS» y MEBHUM THUI AISUIBHOCTI, COPSIMOBaHUN Ha
MPOTHUCTOSIHHA HEOE3MEUYHUM BIUIMBAM MOBKUUISA MPO T€ ¥ CBIAYATh BUHUKHCHHS
cTpecy. Y Mipy po3BUTKY cTpecy 3MiHIOeThest DC 1 peakirii opranizmy. Came 11b0My
TUIy JiSUTBHOCTI BifmmoBigae ocoomuBuii PC Ta KOMIUIEKC PI3HOMAaHITHHX
(h1310JI0TIYHUX PEaAKIIii.

Crpec moB’s3aHUN 13 JIAHIIOTOM pEakKilii, sKi MOYUHAIOTHCS 3 BUPOOJICHHS
rinoizom agpenokoptukotponHoro ropmony (AKTT). Came Tak omucyeTbest cTpec
HEHPOEHJOKPUHHA Teopisi BUHUKHEHHs 1 perynuii crpecy. Uepe3 KOpy BEIHKHUX
MiBKYJb CTPECOp CHTHaiI3ye TrimoTajiamMmyca Mpo Te, II0 BHHHUKJIA HeOe3neka.
Mob6imizaris HopanpeHnaniny (HA) BinOyBaeTbcs y HeWpoHax rimnorajgaMmyca, IIo
MOYMHAE AKTUBYBATH HOPAJPEHEPriyHl €JIEeMEHTH JIMOIKOPETUKYJISIPHOI CUCTEMHU 1
BUKIIMKA€ 30y/KEHHSI LIEHTPIB CHUMIIATUYHOI HEPBOBOI CHCTEMH, IO B CBOIO Yepry
MIJCUITIOE TISUTBHICTh CHUMITATO-aIPEHAIOBOI CHCTEMU 1 MPU3BOIUTH 0 3BUILHEHHS 3
MO3KOBOTO IlIapy HAJHUPHHUKIB y KpoB cymimi aapeHaminy Ta HA. Lleit mpouec
30arauye kpoB Ha 80 — 90 % anpenaninom ta Ha 10-20 % — Hopaapenanxinom. ['opmon
ctpecy (AKTT) He oOMexye CBOIO 0 CTUMYJIAIIEID KOPTUKOCTEpoinorenesy. [1pu
rOCTpifl BIAMOBIJI OpraHi3My Ha IMOIIKO/UKEHHS Y LIbOMY TOPMOHI1 BHSBIISIOTHCS
M03aHaJHUPKOBI e(eKTH, ICTOTHI I mepedyaoBH MeTabomizmMy 1 (i310J0T1UHUX
GbyHKIIM OpraHiB IpH cTpeci Ta HezanexH1 Big kopTukoctepoinis [15-18]: AKTI mae
BIJICTPOYEHY IHCYJIIHOTPOIMHY Jit0 Ha OCTpiBIill JlaHTepranca, 4uM OIOCEPEIKOBAHO
BIUIMBAE Ha OOMIH Xe€JIaTOYTBOPIOIOUHX METAIIB 1 IJCUITIOE 3M1H OOMIHY PEUYOBUH ITPH
cTpeci moBOPOT A0 aHabomiuHoi ¢aszu [19].

[motanamyc BIANOBIOA€E 3a KOHTPOJb HACTAHOBHUX TOYOK TOMEOCTa3y.
@i3ionoriyHO e BIIII MPOMIKHOTO MO3KY peryjiloe TeIuloBiamady 1
TEIJIONPOAYKIIIO, allETUT Ta HACUYEHHS, Cpary Ta Alypes3, IHIYKIII0 MPOTHICKHUX

3MiH KpoB’sHOro TUCKy [20-22]. Ilpu 1bOMy MOKE 3MIHIOBATUCS 1 BMICT
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XEeJIaTOYTBOPIOIOUMX METaliB, aje Ii MUTaHHS He JIOCIDKYBaldd, Xoda ycl Il
MOKA3HUKHU PI3KO 3MIHIOIOThCA TpHu crpeci [23-24]. 3a mpUHLIMIIOM KOMIIEHCALi
BIIXMJIEHb META0OIYHNX KOHCTAHT BiJ HACTAHOBHUX TOYOK 3I1HCHIOIOTHCS T'OJIOBHI
Kepyroul BIUIMBU TiloTajamMyca Ha OOMIH PEYOBHUH 3a PaxyHOK KOOPAMHOBAHOI
BIJIMOBI1 €HIOKPUHHOI Ta aBTOHOMHOT HEpBOBOi cucTeMHu [25]. ['010BHUM eJIeMEeHTOM
JTIMOIYHOT CHCTEMH, IO KOOPAMHYE O10J0T1YHO AOLIIBHY MOBEAIHKY, BU3HAUAE, IO
MPUEMHO 1 OakaHO, a M0 HEMPUEMHO ¥ OTUIHO IS 1HAWBIAIB, B iX BITUYTTAX 1
MOBEIIHKOBHUX PEAKIISX € BCl MACTaBU BBaXaTH rinoramamyc [22, 26-28]. Came TyT
0araTo HaAKOMMYEHO XEJIaTOyTBOPIOIOYOro Zn, y JIMOIUHIM cuctemi (popMyeTbes
a(eKTHUIM KOMITIOHEHT BIIYYTTIB 1 peakiiii. ¥ CBOIO 4epry, TioKaMIl 1a€ MOXKJIUBICTh
YOPAaBISATH CTPECOBUMHU PEAKIIISIMU Y BIAMOBIAL HA cami pi3HI CEHCOPHI MOAPA3HUKH
[27-29]. Ctpec y BIONOBIAL HA P CTUMYJIPEAKIH HE YHEMOXKIUBIIOE TOBHA
neadepeHTalliss rinotasamyca. Ilpm 1pOMy cTpec-peakilis 'y BIANOBIAb Ha
TIMOTJIIKEMI0, E€HJOTOKCEMIil0, TIMOKCII0, TiCTaMiH, aHTUIE€HHY CTUMYJIAIIIIO,
CEpPOTOHIH — BIATBOPIOETHCA B HE3MIHHOMY BUIJISI, a BIJAMOBIIb Ha IeperpiBaHHs
30epiraroThcs 4acTKOBO [21-22].

[lepeOynoBy metabomizmy 1 (i3i0J0TIYHUX (DYHKIINA, SKa PI3KO MiIBUIILYE
BIKUBAEMICTh 1 CTIHKICTh OpPTaHi3My /0 TOCTPOi 3arubeni B eKCTpeMaJbHUX YMOBaX
BUKJIMKAE cTpec (puc.1). 3anexHiCTh €HEPTeTUYHOTO OOMIHY KJIITHH PI3HUX OPTraHiB 1
TKaHWH B1J1 1HCYJIiHY HeoiHakoBa. [lepiir 3a Bce, 11e CTOCY€eThCs BYTJIEBOHOTO OOMIHY.
HagxomkeHHS THIOKO3M [0 PI3HUX KIITHUH OPraHi3My peryjl€TbCsl PI3HUMHU
nepeHocHuKaMu. Jluire gacTuHa 3 OUTKIB-TIEPEHOCHHKIB €KCTIIPECYEThCS 33 y9aCTIO
1HCYJIIHY, 1HII X € THCYJIIHOHE3AJICKHUMH., B SIKUX BUSBISAIOTHCA XEIaTOyTBOPIOIOUl
METalM, TMOTJIMHAIOTh TJIIOKO3Y 3 IUIa3Mu 0€3 »KOJHOI Y4YacTl MEXaHi3MiB, WIO
3ammycKaroTbes 1HCyniHoM [22]. LleHTpanbHa HepBOBa CUCTEMA, HaJHUPKOBI 3aJ03H,
TOHAJIM, CITKIBKa MAaOTh OCOOJIMBHI 3amac XeIaToyTBOPIOIOYUX METaJiB, X04a y TOU
e Jac, CIoJyJyHa TKaHWHA, JISWKonuTH, mKipa, opranu IIKT, kicTkoBuit MO30K — €
OpraHaMi, TKaHMHAMHU ¥ KJIIITHHAMHU BUCOKO 1HCYJIHO3aJeXHUMU [29, 31], e Moxe
03HAYaTH, [0 BOHU TaKOX 3aJI€3KaTh BIJ BMICTY Zn, K BaXJIMBOI CKJIaJJOBOT IHCYJIIHY.

JIist mATPUMKH TPIOPUTETHOTO MOCTAYaHHS TIIFOKO3010, 30€pekKEHHS 3aXUCTY
OpraHiB 1 TKaHUH BIJ TOCTpOi HeOE3MeKH, TocTpoi 0O0OpPOTHOI aiabeTonoa10HOT
nepeOyI0BU JESIKUX acrleKTiB 0OMiHY PEUOBHH, 1110 TAKOK BILUIMBAE HA MIEPEPO3MOILT
XeJaTOYTBOPIOIOUHUX MeTaniB, 0ocobnuBo 1uHKy [30, 32]. Ilpu cTpeci rinepriikemis
1HCYJIIHOHE3IC)KHUX CIIOKHMBAaUiB 3a0€3MeUy€EThCS 1€ 1 TUM, 1110 TJIFOKOKOPTUKOIAH (1

y MEHIIINA Mipi — KaTeX0JIaMiHU) CTUMYJIFOIOTh TJIFOKOHEOoreHe3 y nevini (y 6—10
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PucyHnok 1 - Jlesiki cniBBiAHOIIEHHSI CHCTEMHHUX i MiCIIeBUX 3aXMCHHUX

MexaHi3MmiB [30].

pasiB), meuini (y 6—10 paziB), mo BmmBae Ha 00MiH Zn 1 Cu. Le 3aneXuTh TaKOX B
MTOCWJICHHSI HAJXOJ[KEHHS TIIIOKOTEHHUX aMIHOKHCIIOT 13 CKEJIETHUX M SI31B, YV SIKUX
TakoX MicTuthcsl Zn 1 Cu, ane He B xenaroBadiit gopmi [33-35]. Ha 3aranpHuit
METaJIOIraHAHUN TOMEOCTa3 BIIMBAIOTh 3MIHM B OpraHax, II0 MICTATh METajld B
Oynp-sikiit popmi [36-37].

Ha ninigauii oOMiH BIUIMBaIOTh e€deKkTopu crpecy. AKTUBHICTD (ocdominaszn i
3BUIBHEHHS apaxiJIOHOBOi KHUCJIOTH 3 (ocdomimiaiB KIITUHHUX MEMOpaH CHIIBHO
ralbMyIOTh TJIFOKOKOPTUKOIIM, 3a YYacTi0 JIeNTHHY, a 3Ha4uTh — CHHTE3
MPOCTAIIa/IUHIB, CKJIaJl MeMOpaH 1 iXHIO 10HHY MPOHUKHICTH, IO TOTpedye
3MEHIIEHHS BMicTy Zn Ta Mg, sik MeMOpaHo-cTa01mizyounx gakropis [24, 30, 38, 39].
[lim mi€r0 TIIOKOKOPTHKOIMIB MPOXOMUTH CTUMYJISAIT aHTHOKCHUIAHTHUX CHCTEM 1
OJIOKyBaHHSI TEPEKICHOTO OKHCIEHHS MEMOpaHHUX JIMiJIB, IO TaKOX IMOTpedye
nepepo3noainy Zn ta Mg B opraHizmi, ab0 HaJIXOJDKEHHS IIMX METaJliB 330BHI 3
JIKapChKUMU peuoBHUHAMU abo ixkero [32, 40—42]. Hia ctpecy pi3HOOIYHA HA IMYHHY
CUCTEMY, a TaKOXX Ha CHCTEMY KpPOBI Ta KPOBOTBOPEHHS. TpOMOOIMTOYTBOPEHHS

MOCHWJIIOIOTHCS MiJ JIIEI0 TIIOKOKOPTUKOIAIB. [Ipu 1iboMy BiOyBa€eThCs MiABUIICHHS
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yTBOpPEHHS (PaKTOpiB 3rOpTaHHs B MEYiHIl, Y YOMYy O€pyTh y4acTh KaTiOHH1 OUIKH
(medensunn), B pe3yabTaTi CTpPeC NPHU3BOAUTH JO IMIJBHINCHHS 3JaTHOCTI
MBIy BATUCS TPOMOOTEHHOTO MOTEHIIIATy KPOBi, ePUTPOIMTO3Y 1 TPOMOOITUTO3Y,
10 MOXE MPU3BECTH 10 CHHAPOMY TMCEMIHOBAHOTO 3TOPTAHHSI, Y YOMY TaKOX OepyTh
y4acTh TIIOKOKOPTHKOIIM, a MOXJIMBO — 1 CHMITATUYHI HEPBH, MPH IOMY Pi3KO
3MIHIOETBCS BMICT XellaToyTBoprorounx MetaniB [43—44]. Ilpu ctpeci mimdomnoes
MPUTHIYYETHCS, a MIEJIONOE3 MOCHITIOETheA. [Ipu cTpeci 3aKOHOMIPHO PO3BUBAIOTHCS
neiikormronenis. Jx. B. TopH 3ampomonyBaB ii , 10 po3poOKH NpSIMUX METOJIB
BUMIpY KOHIIEHTpAIlii KOPTHKOCTEPOiliB, SK HEMPSMUN KOPEISATUBHUN TOKA3HUK
cekpetopHux (¢yHKIi kopu HaguupHukis [30, 32, 41, 43]. Ho cknagy 610JI0T14HO
aKTUBHUX PEUOBHUH, 110 OEPYTh y4acTh y CTpeci Ta BIAMOBIAlI rocTpoi ¢da3u, BXOAITh

Metanu (puc. 2).
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PucyHok 2 - 'opMOHAJIbHHIT KOHTPOJIb MeTA00JIi3MY I/l Yac Biamosiai rocrpoi

¢a3u i cTpecy [25]
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@OyHKII ITYHKOBO-KUIIIKOBOTO TPAaKTy TaKOX 3MIHIOIOTBCS TijJ BIUIMBOM
ctpecy. KopoTkouacHy aHOpPEKCIl0 MOXYTh BHKIMKATH KaTeXOJIaMIHH, aJe
MiBUIIYIOTh alleTUT TIIOKOKOPTHKOinU. BigOyBaeThcsi po3cinalieHHs MOpOKHUCTUX
OpraHiB i 3HW)KYETHCSI MOTOpPHKA, 30KpeMa NIIYHOK, KUIICYHUK 1 KOBUHUK MIXyp,
3aKpUBAIOTHCS CHIHKTEPH.

3a paxyHOK Ba30KOHCTPHUKIII 3MEHIIYETbCS CEKpelis CIMHHUX 3a103, a
YTBOPEHHS IIUTYHKOBOTO 1 MIANIIYHKOBOTO COKY, KHCIOTHICTD IIIJTYHKOBOTO CEKPETY,
€KCITpecisi MENCUHOTEHY 1 TPUIICUHOTEHY 1 IePeTPaBIIIOI0YA 3aTHICTh AYOI€HAILHOTO
1 IUTYHKOBOTO BMICTY Pi3KO 3pOCTarOTh. Pe3ymbraT aii cTpecy BU3HAYa€ThCS HA
MOBEIIHKOBI (DYHKIIT 1HIAMBIJA 1 3aJI€KUTh BiJI TOPMOHAJIBHOTO (oHY Y (a3l BUXOdY 13
CTpecy i 6arato B 4oMy € MOTO pe3yJIbTaToM JAJIs 1HAUBIAA.

Han3BuuaitHo BenmMka B TOPMOHAJBHIM BIJMOBIAI OpraHi3My Ha CTPEC POJb
TaKOT0 TOPMOHY 5K 1HCYIiH. B ymMoBax aii Ha opraHi3Mm (QpycTpyrouux cutyariii abo
HECTIPUATIMBUX CKOJOTIYHUX YWHHUKIB MOXKIIMBE BHKOPUCTAHHS JCKIIBKOX
MeXaH13MiIB Mepe0y0BU TOPMOHAIBHOT peryJiLii: 1) 3aranpHe 301IbIIIeHHS TPOTYKITiT
[JIIOKOKOPTUKOIMIB, 2) 3MiHAa CHEKTPY TJIIOKOKOPTUKOIAIB y OIK BIIHOCHOTO
MIIBUIIEHHS OUTBIT AKTHUBHUX 3'€HAHb, 3) 3HIKEHHS BUPOOJICHHS IHCYTIHY W
OJTHOYACHO MOTO BMICT y KpOBIi, 4) TIO€THAHHS BKa3aHWX MexaHi3miB [3, 12]. Bxe y
(da3i TpuBory, 3rigHo a0 ysaBieHb . Cenbe, y CTPECOBUX CHUTYaIISX I1IBUIINYEThCS
1HKpeIIisi KOPTUKOCTEPOiiB. BMICT ITIOKOKOPTUKOIIIB Y KpOBi 301IbIIEeHUN y (ha3i
TPUBOTH TOYMHAE 3MEHIIyBaTHCS y (a3l pe3ucTteHTHOCTI. MokHa CTBEpAKYBaTH,
KOpHCTYIOUHCh TepMiHoorieto ['. Cenbe, 10 1HCYIIH XapaKTepu3ye piBHI peryisLii 1
BIJIITpae B OpraHi3Mi pojib «0OYMOBIIOIOYOTO YMHHUKa» [4, 24]. 3HayHMil 1HTEpec
npeacTanisie GOpMyBaHHS PE3MCTEHTHOCTI B YMOBax crtpecy. JlonnWHa y BHUCOKHX
MIUPOTAaX MOXKE KUTH JOCTAaTHHO JOBIO B YMOBAaX XPOHIUHOI HAMpyTH, NpU SKil
MEPEeBAKHO 3a PAaxXyHOK 3HIDKEHHS BMICTY IHCYJIIHY B KpOBI JOCSTA€ThCSA CTaH
PE3UCTEHTHOCTI.

[Tix BIUTMBOM CHITHHOIIFOUMX YNHHUKIB BUHUKAE. Taka peaxiisi B IJIOMY CKIIaae
CTPECOBHUI CTaH 3arajibHa HecnenudiuHa ananTtaiiifia peakilis opraHiamy. ¥ 1boMy
CTaHi TOJIOBHE TOJISITA€ B TOMY, 1[0 CTBOPIOETHCS MO3UTUBHUN (OH ISl 3MIMCHEHHS
CHelU(pIYHUX TOMEOCTAaTUYHUX peakiii W MOOUTI3YyIOThCA aJanTalliifHi Ta 3aXMCHI
MoxumBocTi opranizmy (3a [. Cenwe), [4]. HeoOximHicTh akTuBaIlii MeXaHi3My
3arajbHOl aJanTallii BUHUKA€E y MIpy HApOCTaHHS IHTEHCUBHOCTI BUKOHYBAaHUX aKTiB
KUTTETISIIBHOCTI, @ TaKOXX 3aJeXHO BiJ HApPOCTaHHS CHJIM ab0 TPUBAJIOCTI ii.

3aranbHi HecnienudivHi aganTailiiiii 3MiHH, y CBOIO Yepry, 3a CYTTIO 1 (Di310JI0T1UHIM
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pOJIi TICHO TMOB’SI3aHI 3 EHEPreTUYHUM 1 IJIACTUYHUM 3a0e3MeueHHSIM (DYHKITIH.
[leHTpanbHOIO HEPBOBOIO CHUCTEMOIO 3MIMCHIOETHCSA YINPaBIIHHS aJanTaliiHUMU
mpouecamMu. Y 1bOMY BHKOHYIOTH OCHOBHY pOJb CTPYKTypH TiloTanamyca,
MUTIATEN0A10HOTO KOMIUIEKCY, PETHKYJISIpHOI (opMarrii 1 Timokamma 3a Yy4dacTio
pI3HUX KOpPTUKAJIBHUX LEHTPIB. besnocepennbo MoB’si3aHa 13 3MiHaMH aKTHUBHOCTI
€HJOKPUHHOTO aHcaMO0 epeKTopHa YacTHHA aJanTalliiHUX peakiliii, 30KpeMa
MeXaHi3My 3arajbHOi ajanTamii. AKTHBYBAaTH (YHKIIIO HAJIHUPHHUKIB MOXYTb
MOB’sI3aH1 3 EMOIIIITHOI0 HANPYTOI0 OyAb-AKi CUTYyalli B mpodeciiHiil aisnpHOCTI. €
JaHl Mpo Te, 10 B TPEHEPIB XOKEWHMX KOMAaH][ ICTOTHO IiJABUIILYETHCS E€KCKPEIis
aZpeHaiHy 1 HOpaJApeHAJIIHy IiJ Yac 3MaraHb. AHaAJIOTIYHA CUTYyallis, Xo4a HE TakK
SCKpaBO Hampy>KeHa €MOLIMHO, Ma€ MICIE MPU BUCTYIII 3 JOMOBIIIMH 1 JEKLISIMHA Y
HAayKOBUX CHIBPOOITHHKIB, BUKJIA[adiB BUIUX IIKUI 1 KEPIBHOTO mepcoHary. byio
JOBEIEHO TpPH OOCTEXKEHHI PI3HUX TPYN KEpiBHUX MPALIBHUKIB, L0 HEPBOBO-
EMOIIMHUN  KOMIIOHEHT MpU iX PO3yMOBIM pPOOOTI BUPAXKAETHCS B 30UIBIICHHI
eKCKpellii KaTeXxoJIaMiHIB, IO IiJIBUIIY€E aKTUBHICTh CHUMIIATO-aIpEHAIOBOI CHUCTEMHU
[29, 31, 39]. Buknamanus jekiii y BUKIaJaqiB BUIIOI IIKOJIU CYHPOBOIKYBAJIOCS
301TIBIICHHSAM €KCKpeIlli TOPMOHIB MO3KOBOTO 1 KIPKOBOTO IIapiB HaAHUPHUKIB. [1pu
PI3HUX BUAAX pO3yMOBOi pOOOTH BUSBIICHE 301IbIICHHS aJipEHANIHY 1 HOpaJIpeHaIlHy
B KpoBi. Ilig wac po3yMoBOi poOOOTH B OCHOBHOMY 30UIBIIYETHCS EKCKPEIis
aJipeHaliHy, 10 MOKa3yloTh JlaHl PO BUBEJEHHS 3 ceuerlo kKarexosiamiHiB. Bce 1e
cTumyitoe  (pyHkuii rinodizapHo-aapeHOKOpPTHKaNbHOI cucremu [36, 43]. o
MOCUJICHHS! aKTHUBHOCTI PANYy €HAOKPUHHUX 3aJl03 Yy 3B 53Ky 3 HAsBHICTIO M’SI30BOi
poboTu abo eMOIIHHO-PO3YMOBOI HANPYTH MOXKE MPHUBECTH MpodeciiiHa mpansg. Y
CBOIO 4Yepry Il 3MIHH 3ajekaTh BiJ 30BHIIIHIX yMOB Mpaili Tago00BOi PUTMIKH
€HJOKPUHHMUX (YHKIIA. AKTHUBHICTH Tinmodi3apHOaIPEHOKOPTUKAIBHOT 1 CHUMIIATO-
aJPEHAJIOBOT CUCTEM 3HIDKYETHCS i BIUTMBOM CTOMIICHHS SIK MPU M’SI30BIH, TaK 1
pPO3yMOBIii poOOTI. MOHOTOHHICTh Mpall € TaKoXX YMHHUKOM, KM MPUTHIYYE B
POOITHHKIB aIpEHOKOPTUKAIBHY aKTUBHICTh. B OCHOBI OyIb-KMX 3MIH IICUXIYHOTO
CTaHy ¥ MOBOJKEHHS, OOYMOBJICHHX CTPECOM, MOJSTrae TpUBOra. ICTOTHHI eleMeHT
npolecy ajaanraiii BU3HAuuMB mpodecop bepesnn TpuBokHUE psan: 1) BiauyTTs
BHYTPILIHBOI HAIMPYXEHOCTI — CTBOPIOE THKKHUMA TUCKOMGPOPT, HE Ma€e SICKPaBO
BHUPA)XXEHOTO BIATIHKY 3arpo3u, € JIMIIE CUTHAIOM ii HaOIMKEHHS; 2) TinepecTe3ndHi
peakuii — paHilie HDK HEUTpanbHI CTUMYyJNH HAaOyBalOTh HETaTHUBHE 3a0apBICHHS
HapOCTa€ TPUBOTA, MIJBUILYETHCS APATIBIUBICTh; 3) BIIACHO TPUBOTA — IIPOSBIISIETHCS

BIIUYTTSIM HEBU3HAYEHOI 3arpo3u, LEHTPAJbHUN €JIEMEHT PpO3IVISIHYTOrO psIy.
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XapakTepHa O3HaKa: MepeadadynuTH dYac BUHUKHEHHS 3arpo3d, HEMOXJIUBICThH
BU3HAUUTH i1 Xapaktep. Y pe3yJbTaTl ONpallOBaHHs JaHUX uepe3 HeaocTady (akTiB
BUJIAETHCSI MIOMIJIKOBUI BUCHOBOK; 4) CTpax — TPUBOTa, CKOHLIEHTPOBaHAa Ha IEBHOMY
00’ekTi. O0’€KTH, 3 IKMMU 3B’ SI3y€ETHCS TPUBOTA, MOXKYTh 1 HE OyTH i1i mpUIMHOIO. Y
Cy0’€KTa CTBOPIOETHCS ysBA MPO TE, IO TPUBOTY MOKHA YCYHYTH IMEBHUMH isSIMU; 5)
HApOCTaHHS IHTEHCUBHOCTI TPUBOXHHUX PpO3JaJaiB — € BIAYYTTS HEBIABOPOTHOCTI
KaracTpodu, M0 HACYBAETHCS; 0) TPUBOXKHO-00s13KE 30YKEHHS — MOXKIMBICTH
IJIeCTIPSMOBAHOI ISTTHOCTI 3HUKAE 1 IE30praHizallisi BUKJINKaHa TPUBOTOIO JOCATAE
Makcumymy [21, 34]. CtapiHHS — MIJICYMOK YCIX CTPECIB, IKMM ITiJIJlaBaBCs OpraHi3M
i 9ac CBOTO XHUTTsI, IF0 TOCHUTH I[iKaBy rinore3y BUCyHYB Cenbe. B meskomy ceHci
CTapiHHS BIAMOBIJNA€ «(pa3l BUCHAKEHHS» 3arajibHOrO aJanTallifHOTO CHHIPOMY 1
ABJIsIE COOOI0 MPUCKOPEHY BEPCII0 HOPMAIBHOTO cTapiHHs. byab-saxuil crpec 3anuinae
micisi cebe He3BOPOTHI XIMIYHI 3MiHHU, OCOOIMBO BUKIMKAHUN MapHUMH 3YCUIUIMU;
iXHE HArpOMAaKCHHsSI CIPUYUHSIETHCS O3HAKW CTapiHHS B TKaHWHAX 1 OpraHax
JIONWHMU. YCIHIIIHA TISUIBHICT, KO O BOHA He Oyja, TAKOX 3aJIMINAE HACHIAKU
CTapiHHA, OCOOTMBO BaXKK1 HACTIJKH BHUKIMKA€ PyWHYBaHHS MO3KOBHX 1 HEPBOBHX
KIITHH. AJe, sik 3a3Hadae Cenbe, TI0uHA 3MOKE BJIAJI0 BIIOPATUCS 3 pOOOTOIO 1 TOBTO
¥ TIIAaCJIMBO KUTH, SKIO BUOEpeTe MIIX0 ATy s cebe podoty [3-4, 6, 24].
3HMKEHHS KOHIIEHTpaIlli IMHKY B TUIa3Mi KPOBI Ta HOTO MEPEepo3MOAlT MIX
OpraHam¥ 1 TKAaHWHAMHM CIIOCTEPITaeThCs MPHU cTpecax, I eKIiax, TpaBMax. Li 3miHu
PETYNIOIOTECS  «ICHKOLUTAPHUM  €HAOTEHHHM  MEIIaTOpOM»,  OCOOJIMBHM
TEpMOJaOUTFbHUM YMHHUKOM. Lleil YMHHUK 3yMOBIIIOE IIBUIKE HAAXOMKEHHS 3aii3a,
[UHKY Ta BEJIMKOI YACTMHU BIIbHUX aMIHOKHUCIIOT y MEYIHKY, 3HIKEHHS BMICTY 3alli3a
Ta IUHKY B TUTa3Mi KpOBi i, y 3B’SI3Ky 3 TOCHUJICHHSIM CHUHTE3y IEepYJIOIIa3MiHY,
M1JBUIICHHS B HiMl piBHS Miji. PiBeHb IIMHKY B OpraHi3Mi, KpIM TOTO, MOKE 3HH)KYBaTH
MPOAYKTH PO3Maay TKaHWH, 1[0 YTBOPIOIOTHCA NPHU Aii pi3HOMaHITHUX cTtpecopiB. L
OPOAYKTH 3B’S3YIOTh LIMHK, MOXYTh MiJBHIIUTH BMICT CIIOJYK LIMHKY B KPOBI Ta
MIJCUINTH BUAUICHHS iX 13 CEYero, MepIl 3a BCe aMiHOKUCIOTH. Jo 301ibIIeHHS
BUJUICHHS B IJIa3My KOPTHKOCTEPOiNiB, CTUMYIIOIOUUX HAIXOKCHHS IIMHKY B
TKaHWHU, TaKOXX TMPHU3BOAUTH CTpec. Y TMpoIeci mepeaadi HEePBOBHX IMITYJIbCIB
BAOXJMUBY poib Bimirpae wmiab. CyTreBo miaBuinyeTbes 3B’s3yBaHHI ['AMK
perientopamu, pu AeinUTI MiAl B CHHANCaX MO3KY HIypiB, IO MOXE CIyryBaTH
ONHI€I0 3 TpuuuMH BUHUKHEHHs mnopymeHs [IHC mnpu HemocTaTHOCTI Mifi.
BcTranoBneHo, 1m0 BMICT Mijii B OpraHi3mi JIOAWHU BIUIMBA€E MPOIECH O10CHHTE3Yy Y

BUBIJILHEHHS HEMpOIenTHIIB Ta iX piBeHb [ 12, 18, 33, 38]. KonnenTpartist Miji B KpoBi
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MIJBUINYETHCSI TPHW BIUIMBI PI3HOMAHITHUX TNATOJIOTIYHUX (HaKTOpPiB, TOCTPUX Ta
XPOHIYHHUX 3aMajbHUX MPOIIecax 1 XPOHIYHUX 1HPEKIIHHNX 3aXBOproBaHHsX 1[40, 42].

HacTinbku 3HayHe 4YMUCIO TIMEPKYNPEMIYHUX CTaHIB Ma€ $K 3arajbHi, M0
BiporigHo, Tak 1 creuudiuni dakTopu natoreHe3dy. CTpec BHUCTYINA€ OJHUM 13
3arajibHUX (pakTopis [6, 28, 35]. Jlediuut Marxiro 3HWKYy€ aHTUOKCUIAHTHY 3/1aTHICTh
Oprasi3my, 1110 JOBEICHO Ta Y CBOIO Yepry, CIIPUYHHSIE 3MIHU CHiBBigHOMEHHS Mg/Ca
B KIITUHAX KOPHW HATHUPKOBUX 3aj03, a Iie, BeAe 10 IMiJICUIICHOT CeKperil
MIHEpAJIOKOPTUKOIAIB, sIKI 34aTHI mIe OUIBII CTUMYJIOBaTH BTpPaTy MarHito
opraHi3MoM. BueHi J0BOASTH, TaKMM YHHOM, IO CTpec 1 AedIIUT MarHito
B3a€EMOIIOB’s13aH1, a BIJHOBJIEHHS MAarHil0 B KIITHHAX IJABUILYE PE3UCTEHTHICTh
opraHi3my 1o ctpecy. Takum YMHOM, TPOTUCTPECOBIUM METAJIOM BBAKAETHCS MArHIN
[9, 12, 17].

[TaTomoriyai 3MiHM BMICTY MarHir0 Ha TJ11 TIBUIIEHHS B KPOBI KOHIICHTPAITIi MiIi
(GOpMYIOTECS B YMOBax CTpECY, KOJM 3PYIIYIOTHCS HEHMpPOTyMOpalIbHI PETYJIATOpPHI

cuctemu. [22, 35].

1.2. BukopucTaHHs JiIETHYHUX 1002aBOK POCTHUHHOIO MOXOMKECHHS NPH

MO/IeJIIOBAHHI Xap40Boi NMPOAYKIIII U5l JIloJieil B YMOBaX MOCTIiHHOIO CTpecy

Ha migcraBi mpoBemeHWX aHAmTHYHHX JocuipkeHb (axiBmis  HIIO
«KuromupOionpoaykT»  JIAIUIA  BHCHOBKY  IIOAO  IMO3UTUBHOTO  €(EKTy
BUKOPHUCTAHHS MIPUPOJIHUX T€POMPOTEKTOPIB, @ CaMe AIETUYHUX JOOABOK POCIMHHOTO
MOXO/KEHHS 3 BITYM3HIHOT CUpOBHHU. CaMe BOHU PEKOMEHAYIOTh BUKOPUCTOBYBATH
HPOIYKIIIO 3 CHPOBUHH, SIKA 3pOCTAE y apeaji NpoKuBaHH: oauHu. OqHieT Ni€eTHUHOT
n00aBkH, sika O MOBHICTIO 33J0BOJIBHSUIA (Pi310JIOTIUHY AOOOBY MOTpedy Jtojel B
yMoBax mocTiiiHoro crpecy Ha 10..50% y BullleHaBeI€HUX PEUYOBHUHAX HE 3HANICHO,
OJTHAK 3MOJEIbOBAaHI KOMIMO3MIII 31 MPOTY (YU KIITKOBHUHH) MICTSATh HaBEJACHUU
nepeik MiHepanbHUX pedoBuH (Zn, Fe,Cu ta Mg/Ca).

3 METOI0 MPOEKTYBAHHS KOMITO3UIIIM Xap4uoBOi MPOAYKIIT IS JIt0JIel B yMOBax
MOCTIHOTO CTPECY pO3paxoBaHi Ta MOJaH1 B Ta0J. 1. MOKa3HUKM O10JIOTTYHOI IIIHHOCTI
KOMIIO3UIIIN AleTUYHUX 00aBOK, a caMe BMICT MIKpO- 1 MakpoeneMeHTiB. Jlani
pPO3paxyHKIB TOKa3ylOTh, MO0 y MIETUYHUX JT00aBKaX BMICT KOMIIOHEHTIB, SIKI €
OPUPOJHUMHU aHTHCTpecopaMu 3a0e3nedye A000By HOTpedy JIOAMHM B YMOBax

nocTiitHoro crpecy y mexax Big 10% mo 50% :
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Taoauna 1 — XiMiyHuUI CKJIaa MIKPO- | MAKpOeJeMeHTIB JIETHYHUX 100aBOK

pociauHHOro noxomxenuss HIIO «’Kuromupoionpoaykm»

Enement Konnentpariist Mikpo- 1 MakpoenemMeHTiB MKI/100r B gieTHIHUX
100aBKax POCIMHHOTO MOXOKEHHS
AmapanTa | Bieca | I'apOy- | 3apoakiB |Po3topomniu| JIboHy
3a TIIEHUIT | TUISIMUCTOM

1 2 3 4 5 6 7
S (Cipka) 260278,9 |153048,1/95187,7 | 41605,31 | 90725,78 |239456,6
K (Kaiit) 304830,4 |133198,8/|242863,4| 360402,2 | 326701,1 |460149,3
Ca (Kaupiiit) 137000 62000 | 62000 | 87000 687000 162000
Mn (Mapranens) | 1450,13 | 1616,08 | 1249,97 | 6107,25 933,39 1066,15
Fe (3ai30) 24000 33000 | 23000 | 21000 22000 21000
Cu (Mizp) 317 552 863 498 708 1260
Zn (Iluuk) 3830 11700 | 13800 | 66100 6890 4550
Se (Cenen) 63,42 23,9 39,73 80,92 17,57 170,91
Br (bop) 467,01 192,53 | 244,06 | 300,74 556,34 412,20
Cr (Xpom) 11,44 - - 169,28 - -
Ni (Hikenn) - 59,25 - 140,32 - 84,27
Co (Kobasbr) - 29,20 | 32,48 - - -
Cl (Xuop) 103000 | 54000 | 46000 | 161000 124000 11000
Mg (MarHiii) 311000 | 281000 | 357000 | 205000 327000 | 296000
P (®ocdop) 660000 | 620000 | 980000 | 920000 670000 | 870000

— UHKY MictuThest Bin 3,3 1o 35 mr% : npu BUKOpUCTaHHI 5...53 T HMIpOTY

3apOJIKIB MIIEHUI 4u 72...252 T KIITKOBUHHU rapOy3a abo B KOMIIO3ULIT JIETHUHUX

100aBOK y XapyoBiil MPOTyKIIii;

— 3aji3a y PI3HUX JIETHYHUX JT00aBKax

BUKOpHUCTaHHI 7,5...37,5 T MmpoTy amMapaHTy 4YHu

3a0€3MeUyI0ThCsl BU3HAUCH1 MEX1 J000BOI MOTpeOH;

Bin 8,7 mo 26,9 1% : mpum
5,4...27,2 T mpoTy BiBca

— MarHito — Big 40,0 mo 210,0 mr% : mpu Bukopuctansi 12,9...67,8 T mpoTty

amapanty uu 11,3...58,9 r xmiTkoBuHHM TapOy3a, uu 13,4...71 r ABHIHOTO LIPOTY

3a0e3neyye BU3HAYEHI MEXi J000BOi moTpebu. Y Mi€eTHYHHX A00aBKax BMICT

KOMITOHEHTIB 3a0e3neuye 1000By MOTpeOy JIOJAUHU B YMOBaX MOCTIHHOTO CTpecy y

mesxax B1a 10% 1o 30%
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— kanbiio — Big 50,0 mo 360,0 mr% (3a ymoBu BukopuctanHs 7,4...52,5 r
po3ztoponuH aMuctTol un 30,9...222 r ABHSHOTO WIPOTYy 3abe3rnedye BU3HAYEHI
MeX1 7000BOT TOTpedn);

— xpomy — Big 3,0 go 10,5 mr% (3a ymoBu Bukopuctanus 27,0...92,5 r mpoty
amapanty uu 30,9...374 r mpoTy 3apoJKiB MIICHMII 3a0e3nedye BU3HAUYCHI MEXI
1000BOT IOTPEON);

mimi — Big 1,3 mo 25,0 Mxr% 3a ymoBu Bukopuctanas 0,15...2,9 r KIITKOBUHH
rapOy3a uu 0,105...2,0 T gpHSHOTO MIPOTY 3a0e3leuye BU3HAYCHI MEXi J000BOI
oTpeon).

Takox 3 METOI MPOEKTYBAHHS KOMIO3UIIIM XapuoBOi MPOAYKIIIi JJIs JIFOJeH B
YMOBax MOCTIHHOTO CTpeCy HEOOXITHO BUBYHMTH TMOKA3HHWKH O1070TIYHOI I[IHHOCTI
BOJIOPOCTEBUX J100aBOK, a caMe€ BMICT XapyOBHX BOJIOKOH, BITaMiHiB, MIKpO- 1
MaKpOEJIEMEHTIB, sIKI HaBeleHI y MoHorpadii «IHHOBaIliiHI TEXHOJOTIi Xap4yoBOi
MPpOAYKIli PYHKIIIOHAILHOTO PU3HAYCHHS», SIKI HaBeIeH] B Ta0JI. 2.

TakuMm YUHOM, CTIOXUBAaHHS 3alPONOHOBAHUX JIETUYHUX JOOABOK POCIMHHOIO
nmoxo/pkeHHs y mexax 2,0...71,0 T mpHsHOTO mpOoTy rapanTye 3abe3nederds 10-30%
BiJ1 100OBOI MOTPEOH y Miji,KambIlito Ta MarHito; y mexax 0,15...58,9 T kniTkOBUHH
rapOy3a rapanrye 3abe3nedenns 10-50% Bixm m060Boi moTpedn y MiAl Ta MarHiio; y
Mexax 5...53 r mpoTy 3apoJIKiB MileHHull Tapantye 3abesnedyeHHs 10-30% Bix
n060Boi MmoTpedu y HMHKY; y Mexax 27,0...92,5 r mpoTy amapaHTy TapaHTye
3abe3neueHHs 10-50% Bix qoOoBoi moTpedu y Xpomi Ta 3ami3l; y Mmexax 5,4...272
HIpOTY BiBca rapanTye 3abe3neueHHs 10-50% Big no6oBoi moTpebu y 3ami3i abo i
OuIplIe B CKJIAJl Xap4yoBOi MPOIYKIi JIOJUHU B YMOBaX IOCTIHOTO CTpeCy, IO
MOJICITIOETHCSI, TapaHTy€e 3a0e3nedeHHsT J0O0BOi MoTpeOu y 0coONMMBO JAeMIIUTHUX
MIKpOHYTPIEHTAX, 110 MICTSITh KOMIIOHEHTH, SIKI € TPUPOAHUMHU aHTUCTPECOPAMHU.

[IpencraBieHi po3paxyHKH HiATBEPIKYIOTh, IO MPU MOENIOBAHHI Xap4yOBOT
OPOAYKII JIOJUHM B YMOBax IIOCTIMHOTO cTpecy i 30aradeHHs XapyoBOi
kommosutii Zn, Fe, Cu ta Mg/Ca fomuisibHO 0OpaTi KOMIO3UIIT JIETHIHUX JO00ABOK 3
3apoJIKaMHu TIIEHUIIl YM KIITKOBUHOIO HACIHHS rapOy3a B KOMITO3UIIIT 31 CIIPYIIHOIO,
a TaKOX 3 MEKTUH-30CTEPUHOM YU IHMCTO31POI0; KOMITO3MINT JIETUYHUX J00ABOK 31
IIPOTOM HACIHHS TapOy3a, JibHa Ta BiBCa B KOMIIO3UINIi 13 IMHCTO3IPOI0 3 TEKTHH-

30CTCPHUHOM HH 30CTCPOXO.
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Taoauna 2 — Ximiunuii ckiaaa sogopocreii ( Ha 100 r mpoaykry)

PeuoBuna Jlaminapist | Ilucrosipa Cripynina | 3ocrepa
1 2 3 4 5
[Tomcaxapuam, T:
MaHiH 10,6 6.8 - 4,9
aJbIr1HOBA KHCI0TA 28,5 23,3 — —
30CTEpHH — — — 21,7
30JIbHICTH 27-35 22.9 7 13,2
Bitaminu, mr:
KapOTHHOIIN 211 217 170 245
donanux 0,06 0,08 0,05 0,07
TiaMiH 5,7 6,1 5,5 5,9
TOKO(EpOT 11,3 10,7 19,0 12,7
HiaIlMH 11,5 10,9 11,8 11,3
nHaHoKoOaaMiH 0,14 0,14 0,16 0,12
MiHepasibHi PEYOBUHH, MT:
KaJIbIIIH 1200 1170 118 4240
dochop 98 96 828 106
HATPIH 2400 1070 34 254
MarHii 400 505 166 829
KaJii 620 720 143552,8 696
3aI1130 40-56 31 — 307
MapraHelb 8,9 8,6 - 25
KOOabT 2,5 1,1 0,05 0,37
non 108-230 75-114 3,3 102
LIMHK 39 27 - 7,6
Migb 4.1 2,2 1,56

Crnenudika BUMOT JIETETUKH JIJIs1 JIFOJUHU B YMOBAX IMOCTIMHOTO CTPECY BUMarae

JIOKOPIHHY 3MiHY YSBH TPO PO3POOJCHHS XapuyOBHX KOMIO3UWIINA 1 TEXHOJIOTIT
BUPOOHUIITBA XapuOBOi MPOIYKIIT AJIs JII0JIel B YMOBaX MOCTiMHOTO cTpecy (Tabi. 3).
Jlns monentoBaHHS OOpaHI TEXHOJIOTIT XapyoBOi MPOAYKIli, sKi 3 TOYKH 30Dy
JTIETETUKU € TPOOJEeMHMMHU. AHaNI3 XIMIYHOTO CKJIaay TpaaulliifHOI XapyoBOi
npoaykiii (puc. 3) mokasye 3Ha4Hy HEBIAMOBIIHICTh (OPMYJIM TMPOAYKIIi BUMOTam
paIioHaIbHOTO Xap4yBaHHS. TpamauiliiiHi COJOAKI CTpaBu (CaMOYK CIMBOBHUMN, MYC
MOJIyHUYHUH, COKA OBOYEBI Ta SAT1/IHI 3 M'IKOTTIO) MICTSTh BEJIMKY KUIbKICTH MOHO- T
JAUCaxapuiiB, MO0 € HEMPUIIYCTUMO 3 TOYKH 30py paIlliOHAJIBHOTO XapuyBaHHS,
dbopmysia TPOIYKTIB-aHAJIOTIB IOKA3y€ IEPEBUIIICHHS BYIJICBOMIB IOPIBHSIHO 3
OlKoM: 11 30uTuX aecepTiB —y 5,3...11,1 pa3u, nnusa ananoriB cMy3i —y 2,9...22.4
pa3u. Tomy B pe3ynbTaTi MOAEIIOBaHHS 30UTOI ECEPTHOI MPOIYKIIii, a caMe caMOyKy
«Jlap», myciB «apby3oBuit» i «S6mayuko», Ta HamoiB — cmysi «MoryproBuii»,

«BuHorpagHo-manuHoBui», «Arigauity 1 «IlomapaHdeBuil» OTPUMAHO Xap4yoBl
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KOMIIO3HIIi1, SIKi 3aBIISKH TMPUPOIHINA COJOAKOCTI JO3BOJISIOTH HE BUKOPHUCTOBYBATH
IyKpy B3araii Ta BiAMOBIIAIOTh (HOPMYIIi XapyoBOi MPOAYKIIIT IS JIFOJeH B yMOBaxX
noctiiiHoro crpecy. Jns 3amobiraHHs MOJAETIOBAHHS XapyOBUX KOMIIO3MIIIMA, IO
MICTSTh KOHKYPYIOYl HYTPI€HTH, pPO3pPOOJICHO CXeMy B3a€MOJli HYTPIEHTIB Yy
MOJICTThOBAHUX XapuyOBUX KOMITO3UIIAX 30MTHX ACCEepPTIB I JIOACH B yMOBax
nocTiitHOTO cTpecy (puc. 3). Y pe3ynpTari KOMIT IOTEPHOTO MOJCIIOBAHHS 30UTO1
JIECEPTHOI MPOAYKIIIT JUIsl JIFOACH B yMOBax MOCTIMHOTO cTpecy (puc. 4) 3 mepermky
Xap4OBHUX CUPOBHUHHHUX JIXKEpes 00paHo oBoul (rap0y3, cenepa), oy (CauBa), Iroau
(>KypaBJiHa, YOpHA CMOPOJMHA, TOJYHHUIIS), MIPOT 3apOKIB MIIEHHUIIl 1 KIIITKOBUHY
HaciHHS rapOy3a, CHIpYIiHYy 1 HUCTO3UPY SK JHKEPEJIO POCIMHHUX O1IKIB, BITAMiHIB
AHTHOKCHUJIAHTHOI IPYIH, XapyOBHX BOJIOKOH Ta MiHEpaJlbHUX pedoBuH (Zn, Fe, Cu Ta
Mg/Ca), sieunuii O110K Ta >KEJNaTHUH SK JKEPeNo TBApHUHHOTO OljKa Ta KOJAareHy.
OOpaBiy 111 CHPOBUHHI JpKepena, CTa€ MOXJIUBUM 3MIHUTU (POPMYJITy TPaaulliiiHOTO
camOyky (1:0,1:11,1 na 1:0,8:3,5), 3aBasku SKiii TPUHLIUIIOBO HE MOMKIHBO
BUKOPHCTOBYBATH TPAAULIAHY ECEPTHY MPOIYKIIO y Xap4dyBaHHI Ui JIOACH B
YMOBaX IMOCTIHHOTO CTPECY.

OOpani xapuoBl KOMMO3HIIi 3a0€3Meuyr0Th BMICT MIHEPAJIbHUX PEYOBHH Yy
30uTHX JecepTax Ha piBHI 12,6...54,7% Bix 1000BOi mOTpeOH, TOI K y TPaAULIHIHI
MPOYKINT MiHEpaJbHUM CKJIaJI, KPIM KaJIbIIito, 3aj113a 1 MiJii, He nepeBulryBaB 10% Bij
1000BO1 MOTpEOH.

Tpu MOJIeTIOBaHHI XapUOBHX KOMIIO3HIIiH cMy3i «MorypToBuit», «BuHOrpaaHo-
MaJIMHOBUIY, «SrigHO-MenoBuity, «IlomapanueBuil pait» (puc. 5), sk 6a30B1 Oyinu
BUKOPHCTaHI BIJMOBITHO CMYy31 OBOYEBHMU Ha HOTYPTOBI OCHOBI, BHHOTPAJIHO-
MaJIMHOBHH CIK, CIK CEJIEPH 1 aleJIbCUHIB Ta CIK AT1THUM 3 M IKOTTIO Ta MEJIOM 00paHO
oBOYl (LMOYJIs 3ejIeHa, OTIPKH, MOMIJIOpH), TIOAM (ameIbCUHU), SATOAU (BUHOTPAI,
MaJHMHa, TOJYHMIS, KiBl), CHIPYJIiHY SK JDKEpPENIO POCIUHHUX OlIKIB, BITaMiHIB
AHTHOKCHUJIAHTHOI IPYIH, XapuyOBHX BOJIOKOH Ta MIHEPAJIbHUX PEYOBHH (3aji3a, Hoy,
ceneny), worypt 1 i 1,5% XupHOCTI SIK JHKEPEIO TBAPUHHOTO MOBHOIIIHHOTO O1JKa,
MEeKTUH-30CTePUH, MIPOT 3apOAKIB MIICHUI 1 KIITKOBUHY HAciHHS rapoOysa uepes
BMICT XapuyoBHUX BOJIOKOH. OOpaHi  Xap4yoBi KOMIIO3MIlT 3a0e3MeuytoTh BMICT
MiHEpaJIbHUX PEYOBHMH y 30UTUX neceprax Ha piBHI 12,6...54,7% Bin mn000BOi
noTpedu, TOI K y TpaAULIHHIA TPOAYKIIl MIHEpaIbHUHN CKIIaJ], KPIM KalblIio, 3aJ1i3a

1 mizi, He nepeBuiyBaB 10% Big 1060BOT HOTpeOH.
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Tadoauus 3 - XiMmiuHMid CKJIAJ 1ecepTHOI MPOAYKIil TpaauiiiiHoi Ta po3podseHoi Ha 100 r mpoxykuii

IIponyxTn Bwmict Bwmicr Bwmicr Bwmicr Enepre- dopmymna BwmicT MiHepaJIbHHUX PEYOBHH BiTHOCHO 1000BOI TOTpedu,%

Oinka,r% | xupy,r% | BYIJIEBO- | Xap4YOBHUX THYHA NPOAYKTY | IIMHK | 3a7i30 | KadbIliii | MarHii MiIb KpeM- ceJeH

IiB,1% BOJIOKOH,T LIHHICTb, Hil
% (% mo- | xxan/100r
6oBoi
moTpeOn)
CaMOyK CITUBOBHIA 4,72 0,4 52,4 1,95(4,8) 238,2 1:0,1:11,1 4.4 10,7 37,1 1,6 2,7 6,9 0
Cam0yk «Jlap» 3,25 2,51 11,2 6,48(16,2) 72,6 1:0,8:3,5 17,6 54,7 249 13,1 26,7 21,3 19,1
Myc nonyHuYHAH 2,47 0,07 13,1 0,6(1,7) 65,9 1:0,03:5,3 0,3 1,3 25,7 2,4 2,0 0,15 0
Myc «["apOy3oBuii» 2,44 2,06 8,6 15,4(38,5) 64,8 1:0,85:3,5 13,8 17,3 17,1 12,6 19,2 14,4 20,0
My sbmysmmii Ha 0,9 0,2 20,3 0,5(1,2) 81,1 1:0,2:22,5 | 0,1 0,8 6,2 4,5 36,1 0,4 1,2
MaHHIH KpyTi
Myc «S16myuko» 3,98 1,96 7,87 5,5(13,8) 64,6 1:0,5:2,0 24,7 33,0 41,6 26,3 45,0 34,4 25,6
CMmy3i oBoueBHit Ha 1,0 0,1 2,9 0,7 (1,8) 17,2 1:0,1:2,9 15,0 8,0 42,9 13,2 0 4,0 1,3
HOTYPTOBIii OCHOBI
Cmysi 3,03 2,4 12,5 8,8 (22,0) 86,7 1:0,8:4,1 21,7 50,0 47,6 16,8 75,0 26,4 35,6
«Horyprosuii»
Cik  BHHOTPaJHO- 0,6 0,4 12,3 2,0(5,0) 57,7 1:0,6:22,4 5,0 8,0 57,9 3,6 0 0 0
MaJIMHOBUI
Cmysi 3,2 2,8 13,3 3.4(8,5) 94,3 1:0,9:4,2 17,8 90,0 52,0 12,7 48,0 31,6 14,7
«BuHorpaaHo-
MaJIMHOBUI»
Cik  srigauit 3 0,8 0,4 15,1 3,08(7,7) 70,2 1:0,5:18,9 3,2 8,0 12,7 58,5 0 1,2 0
M’ SIKOTTFO T2 MEIOM
Cwmysi «Arinauiy 4,2 3,4 17,5 3,15(7,8) 121,5 1:0,8:4,2 35,1 10,4 22,0 15,8 16,0 38,4 30,4
Clgq‘;ffpa“e““ 1,11 0,17 9,55 2,1(5,2) 46,7 1:0,15:8,6 | 8,0 0,8 45,0 30,0 56.0 0,8 13,7
Cmysi
«ITomapanueBuit 3,98 1,96 7,87 5,5(13,8) 64,65 1:0,5:2,0 24,6 3,6 49,5 74,3 50,5 3,6 18,6
paib»
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Taoauus 4 - XiMiyauid ckj1ag M'siCHUX Ta pUOHUX MOAPIOHeHUX BUPOOIB TpaauUiiHUX Ta po3podaenux Ha 100 r

NPoayKIil
[Iponyxtn Bwmict | Bwicr Bwmicr Bwmicr dopmyna BwMicT MiHEepaJIbHHUX PEYOBHH BiTHOCHO 1000BOI OTpedH,%
Oinka, | *KUpy, | BYIJICBO- | XapyOBHX | MPOAYKTY LIMHK 3aI1i30 KaJTbITi i MarHii MiJb KpeMHi# ceseH
% % IiB, 1% BOJIOKOH,T
% (%
1060801
moTpeOn)

1 2 3 4 5 6 7 8 9 10 11 12 13
M'SICHH{ TamTeT 55 0,2 3,6 0,5(1,3) 1:0,03:0,7 0,28 2,5 25,5 233 5,6 0,07 0,001
«binoBe3pkuii»

HamTeT 12,2 11,4 5,4 1,9(4,8) 1:0,9:0,4 0,302 5,1 77,9 36,9 47,9 9,08 25,0
«AMaTOPCHKHIDY

MamTeT 3 1,6 21,8 4,3 1,7(4,0) 1:13,6:2,7 0,28 2,5 25,5 233 5,6 0,07 0,001
nedinku (Nel59)

HamTeT 12,8 10,9 14,7 9,7(24,3) 1:0,9:1,1 58,2 5,71 60,5 48,0 54,3 12,8 35,0
«MopCBKHiT»

namTeT 1,5 46,6 5,0 3,0(7,5) 1:31:3,3 0,28 2,5 22,5 9,5 5,6 0,07 0,001
CTOJIMYHUI

BHUILOTO TATYHKY

HamTeT 14,1 11,1 14,1 9,5(23,8) 1:0,8:1 48,2 15,1 40,5 36,3 43,3 22,8 27,0
«XapKiBCHKHIA»

Ciyenuku pubHi 17,1 33,6 11,3 1,0(2,4) 1:2:0,7 2,6 3.9 9,6 7,4 5,6 0,07 0,001
YKpaiHChKi Ne

1.247

Cluenmuicu puoHi 21,7 19,6 14,7 46(11,5) | 1:0,9:0,7 | 12,5 7,8 23,9 24,5 27,8 32,7 28,6
«IlepnuHKa»

3pasu 3 cynaky 12,1 7,4 12,1 1,4(0,8) 1:0,6:1 3.4 1,0 2,67 2,8 5,6 0,07 0,001
3pa3u pubHi 14,6 12,9 12,4 8,9(22,3) 1:0,9:0,9 18,7 16,7 45,8 23,9 34,6 28,2 33,05
«IIpsHi»
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Tadoauus 5 - XiMmiyHuid ckj1a] OOPOILIHSHOI I CHPHOI NPOAYKIil TpaauuiinHoI Ta po3poodJenoi Ha 100 r mpoaykumii

XiMiYHUH cKJIaJ NPOAYKIii TpaAuLiiHO1 Ta po3po0i1eHoi

[IpomyxTu Bwmict | Bwicr Bwmict Bwmict Eneprernuna ®opmyna BMicT MiHepanbHUX PEYOBUH BiTHOCHO J1000BOT MOTpeOu,%
Oinka, | Kupy, BYIJICBO- | XapyoBUX IIHHICTD, MPOYKTY IIWHK | 3a1i30| Kaib |Margiii | Minb KpeM- celeH
% % niB,r'% BOJIOKOH,T kkai/100r i HIN
% (%)
Bapenuku 3 14,1 3.3 30,5 2,2(8,7) 257,1 1:0,2:2,2 4,1 6,0 0,3 6,5 5,6 1,5 24,0
CHpOM
Bapenuku 8,9 7,4 24,0 2,3(9,0) 204,2 1:0,8:2,7 12,2 | 55,0 | 58,9 6,6 37,1 14,8 11,1
«CupHi»
Onaaku 4,8 7,0 25,0 1,5 (3,8) 187,9 1:1,5:5,2 3,9 4,0 0,9 5,6 2,0 2.9 23,6
Onaaku «CupHi» 7,3 6,4 23,0 1,9 (4,8) 184,7 1:0,9:3,2 11,1 | 293 | 129 6,0 12,1 8,3 28,0
Madinu cupHi 8,4 16,7 51,0 1,3(5,2) 399,2 1:2:6,1 7,7 7,3 0,2 3,0 6,2 2,9 23,6
Madinu 11,6 10,3 30,2 2,2(5,5) 267,8 1:0,9:2,6 85 | 26,7 | 10,0 4,3 15,3 8,6 223
«HapiBHUI
CupHuii myuHr 13,9 9,6 20,1 1,4 224.0 1:0,7:1,45 3,7 6,9 | 13,0 | 23,6 7,5 3,5 4,2
Hymanr «Cupra |5 3| o6 4 27,8 7,1 (17.8) 418,0 1:1,5:1,6 | 21,8 | 323 | 259 | 360 | 421 | 183 26,0
HACOJI0/1a»
3amikaHka cHpHA 17,6 4,2 14,2 0,4 168,0 1:0,2:0,8 59 16,5 | 11,3 23,0 12,0 7,9 3,6
3amikaHka
«CupHna 11,6 16,2 23,2 0,4 168,0 1:1,4:2,0 253 | 32,5 | 17,8 | 26,3 32,4 28,6 23,1
HACOJIO/1a»
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AHTHKaHLEpPOTeHHa Ta aHTH- 3axucHa (PYHKLUIA KIITHHHUX CTPYKTYp Ta
OKCH/IAHTHA HANPABIEHICTh, MeMOpaH, aHTHCKIEPOTHYHA, JINOTPOIIHA,
3MILIHEHHS IMYHITETY AHTHOKHCIIIOIYA HAMPABIEHICTh

['apdys, Gypax, MHIeHH
cenepa,
JKypaB/HHa,

C/IHEA

aMmapadTy

@-‘) Knitkosuna 3apomciB/ | Onis HaciHHA

| C | A

3 X 5
) AMIHOKHC ,
[Mpoginak- AE, G, NOTHHIT i
THKa XB, B, 00MiH . :
rnoKiHe- Fe, 1 : ]
31 I:[JK] [ Bp . : :
T4 IHTO- ’ . |
e I - g ' CuHepreTHuHa !
KCHKaL - - : AHTHOKCHAAHTHA !
TNV . . YHHI DI | s :
OpraHi3my Criipyina ‘ Aeunuii 010K, : .
KeNnaTHH L e mmmemmmmm e cmm e mmmmad !
[TpodinakTHka cepueBo-cy IMHHUX Perenepauis kicTkogoi Ta
3aXBOPIOBAHB, YTBOPEHHS ePHTPOLIUTIB XPALIOBOI TKAHHH

Puc. 4 - 3a0e3neyeHHsi B3a€EMO/il HYTPIEHTIB y 30MTHX JiecepTax IJis JIoaAel B

YMOBaX MOCTIHOTO cTpecy

TIpy MozeIOBAHHI XapYOBHX KOMIO3HIIii cMy3i «HorypToBuii», «BurOrpagHo-
MaJIMHOBUIY, «SrigHOo-MenoBui», «IlomapanueBuil pait» (puc. 5), sk 6a30B1 Oynu
BUKOPWCTaHI BIAMOBITHO CMYy31 OBOYEBHMN Ha HOTYPTOBI OCHOBI, BHHOTPAJIHO-
MaJIMHOBHM CIK, CIK CEJIEPH 1 aleJIbCUHIB Ta CIK AT1THUM 3 M IKOTTIO Ta MEJIOM 00paHO
oBOYl (IMOYJIs 3ejeHa, OTIPKH, MOMIAOpHU), TI0AM (aMeIbCUHU), STOaU (BUHOTPAS,
MajiiHa, TOJYHMIl, KiBl), CHIPYJIHY SK JDKEpPEIOo POCIMHHUX OlJKIB, BITaMiHIB
AHTUOKCUIAHTHOI TPYIIH, XapUYOBUX BOJIOKOH Ta MiHEpaJIhHUX PEYOBHH (3aii3a, o1y,
ceneny), worypt 1 i 1,5% XuUpHOCTI SIK JHKEPEIO TBAPUHHOTO TOBHOIIIHHOTO O1JKa,
MEeKTUH-30CTePUH, IIPOT 3apOAKIB MIIEHUIN 1 KIITKOBMHY HACiHHS rapoOysa uepes
BMICT Xap4OBHUX BOJIOKOH. 3MO/IeJIbOBaH1 Xap4yoBl KOMITO3HIIIi B/IMOB1Aal0Th BUMOTaM
paIlioHaTBbHOTO XapuyBaHHS JJIs JIOJCH B yMOBax MOCTIHHOTO CTpecCy, ITOKOPIHHO
3MIHIOIOTH (OPMYJy NPOAYKII MOPIBHSHO 3 MPOIyKTOM-aHAJIOTOM: JJIsi CMYy3i

«Horyprosuity (1:0,1:2,9 wa 1:0,8:4,1), m1s cMysi «BHHOrpaIHO-MATHHOBHID
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(1:0,6:22,4 na 1:0,9:4,2), nys cmysi «SArigao-menouit» (1:0,5:18,9 na 1:0,8:4,2), nns

cmy3i «Ilomapanuesuii pait» (1:0,15:8,6 va 1:0,5:2,0). BmicT MiHEpaIbHUX PEUOBUH Y

)

U

nopirii  po3pobieHnx cmy3i 3abesmeuyeThcss Ha piBHI 12,7...90,0% Bim moGoBoi
noTpeOu, TOAl AK y TPAAMIIINHIA MPOAYKIII MIHEpaTbHUM CKJIaJ, KPIM KaJblIifo,
MarHiro 1 IMHKY, He nepeunryBas 10% Big 1000B01 MOTpeOH.

Po3pobneno cxemy B3aemojli HYTPIEHTIB Yy MOJEIbOBAHUX XapUOBUX

KOMITO3HITISIX cMYy3i (puc. 5).

AHTHKAaHIEpOreHHa Ta aHTH- 3axHcHa DVHKIIM KITHEEHX CTPYKTYp Ta
OKCH JAHTHA HaNPAaBIeHICTh, MeMOpaH, AaHTHCKIepOTHYHA, TiNOTPOIHA,
3MIOHEHHS IMVHITETY AHTHOKHCIHOIOYA HAPABIeHICTh

| KTiTEOBHHA 3apo/IKiB MIIEeHHII (HaciHHA rapdy3a) uUH 3apoaKkn ‘

Bunuor . : :
‘ pall MIEHHL 3HEKHPEH], NEKTHHS0CTEPHH

aneibCHHH, Kigi, \
MOJTY HHILA . MATHH

3r:-,_
| LlliG}-JIH EJIeHA, .'r-._,,“” -.;,,,H
B

OripKH. NOMIOpH Pragg,
1.4

h

Toobimax 3 "‘4 X E
podinax- " ainoruc H
THKA AEC JE— ) |
riMoKiHe- XB, B, o6im
311 IITKT Fe, 1 Camepreraana :
Ta HTO Biz AHTHOECHIAHTHA !
- $ - o six 5
I\CHI\EIIHII - bulok T -
OPTaHisMy|| Cuipysina =~ y
' ) “1\ Horypr
ITpodinakTHKa cepIeBo-CYIHHHEX 3aXBOPIOBAHD, VTBOPEHHS epHIPOLHTIB

Puc. 5 - 3a0e3neyeHHs: B3a€EMOIil HYTPIEHTIB y cMY3i /141 JII0led B yMOBax

MOCTIIHOTO cTpecy

Bci xupu, 110 MICTATECS Y TPaIUIIHUX MallTeTaX NepeBaKHO HACHYEHI, KPIM
TOr0, TaOJIMYHI JaH1 XIMIYHOTO CKJIaJly TPAJAMIIIHHOI MAITEeTHOT MTPOoayKIii (Tabdi. 4)
J0Ka3yI0Th MEPEBUIICHHS XHPOBOi CKJIaI0BOi Haja OinkoBoo y 31 pas. A Takox,
TiT€HICTH KOHCTaTyIOTh, IO 3pPOCTaHHSA BIKO3aJIeXKHOI maTojorii B YKpaiHi

3HAXOJUTHCS Y MPSMIN 3aJI€KHOCTI BiJl KUTBKOCTI CIIOKHTOTO Xap4OBOTO BOJIOKHA,
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BITaMiHIB aHTHOKCHUJIAHTHOI T'pYyNH, BiTaMiHIB Tpynu B, MiHepaJbHUX pEUYOBHH, a
TaKOX BMICTY XOJIECTEpMHY B paIliOHI, SKMM Tak OaraTta us npoaykuis. dopmyma
TpaauLIHHOI MAIITeTHOI MPOIYKIIi po30amaHCOBaHa Ta Ma€ Pi13KUM 3CyB y OIK BMICTY
TBapUHHUX O1JKIB Ta HACHYEHUX KHUPIB, 1110 HISK HE BIJMOBIIa€ BUMOTaM JI0 MTPOTYKITii
CHEIiaIbHOTO TIPU3HAYCHHS TSI JIFOJIeH B YMOBaX IMOCTIHHOTO cTpecy. 3BiATH came
MPOEKTYBAHHS MOAPIOHEHUX BUPOOIB 3 M'ACHOT Ta pUOHOI CHPOBUHM, IIO BIAMOBIIA€E
IIUM BUMOTaM, € aKTyaJIbHUM.

[Ipn MopemtoBaHHI XapyoOBUX KOMIIO3UIINA M'SICHUX MOAPIOHEHUX BUPOOIB
(M'SICHEX ~ mamTeTiB), 30KpeMa  TamTeTy «AMaTOpChKHi»,  «MOpPCHKUNY,
«XapkiBcbkui» (puc. 6) Kk 0a3oBi OyJM BHKOPUCTaHI pPELENTYpH IMaIITETIB
BIJIMOBITHO: M'sACHWI mamTeT y o0oyoHIl — «binoBe3pkuity, Ne 159 «llamrer 3
NEYIHKWY», CTOJUYHMUNA BHUIOTO TaTyHKY. JlJii CTBOPEHHS Xap4OBHUX KOMIIO3HIIIM
NamTeTiB  «AMaTopchkuit»y, «Mopcbkuil», «XapKiBCbKUW» 0OpaHO M’sico Ta
CyONPOYKTH SIK JKEPEIO TBAPUHHOTO O1JIKa Ta KoJIareHy, oBo4i (IiuOyJis Ta MOPKBA)
Ta IIUCTO3UPY 1 CHIPYJIiHY, HIPOT HACIHHS rapOy3a Ur 3apOIKH MIISHUI] 3HSKUPEHI SIK
JDKEPENIO POCIMHHUX OUIKiB, BITaMIHIB aHTHOKCHJAHTHOI TPYMH, XapYOBUX BOJIOKOH
Ta MiHEpaJILHUX PEUYOBHUH (321132, M1, TMHKY, 1HIINX ); KJIIITKOBHHY 3apOIKiB MIIICHUIT
YH KJIITKOBUHY HAaCiHHS rapOy3a 1 MeKTUH-30CTEPUH Yepe3 BMICT XapyOBHX BOJIOKOH.

OueBHIHO, 110 OOPABIIHN I1i CHPOBHHHI JKEpesia, CTa€ MOXKIMBUM 30aJ1aHCYyBaTH
O1KOBO-)KMPOBY CKJIQJIOBY MPOAYKIi BIAMOBIIHO JO BHUMOTI palliOHAJIBHOTO
Xap4yBaHHA IJIs JIOAEM B yMOBax MOCTiMHOro crpecy. Tak, dopmyrna mamrery
«binoBe3pkoro» Ha xi01 ykpaincbkomy wmae Burisg 1:0,1:3,5, Tomi sk ans
po3pobsieHOr0 mamTeTy «AMaTtopchKuil» Ha Xiib1 ykpaincbkomy — 1:0,8:3,6, 1m0
MOBHICTIO BiJNIOBiIa€ MPUHIMIIAM CIEI[IaIbHOTO Xap4yyBaHHS JJIs JIOJCH B yMOBax
MOCTIHHOTO cTpecy. BMICT BiTaMiHIB Ta MIHEpaJIbHUX PEUOBHH y TTOPIIii pO3pOOJIEHOTO
NamrTeTy, HampuKiaa MamTeTi «AMaTOPChKOMY» Ha XJi0l  yKpaiHCbKOMY,
3a0e3neuyeThes Ha piBHI 14,1...37,1% Bix 1060B01 moTpeOH, TOML K Y TpaaUIiiiHIHI
MPOyKIlii MiHepanbHUI ckian HapaxoBye Bim 0 mo 15,8% Big mo06oBoi moTpedwu.
Po3pobieno cxemy B3aeMoOjil HYTPIEHTIB Y MOJEILOBAHUX XapUOBHUX KOMITO3MIIISIX
namTeTiB (puc. 6).

MonentoBanHsi 6a30BOi xap4yoBOi KOMITO3UIli clueHHKiB puOHuX «llepnunka»
MPOBOAMIIM HAa OCHOBI penentypu-aHanora «CiueHuku puOHi ykpaiHcbki Ne 1.247y ;
dbopMyna TpaguIiiiHOI MpoAYKLIi 3MimieHa y 01K JXKHPIB, iX KUIbKICTh HEPEBUIIYE
OlIKM yJIBIYl, II0 3 TOYKH 30py CHEIIAJBLHOIO XapuyBaHHS IS JIIOJCH B yMOBax

MOCTIMHOTO cTpecy NoTpedye KoperyBanHsa. Tomy Mpu MOJIeNIOBaHHI XapyoBOi
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3banaHcoBaHicTh pallioHy Ta
3abe3neyenns opradizmy BAP

AHTHCKIEPOTHYHA, NiMOTPONHAE,
AHTHOKHC/IIOKYA HATIPABJIEHICTD

Ay
Part 1 %
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ﬂpod]inaHTHKa ril?chiHeai:l' HIKT Ta A Co | Cu. Mn.
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&)
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Puc. 6 - 3a0e3neyeHHst B3a€MOJil HyTPIEHTIB Y M’ SICHUX NOAPiOHEHUX BUPOOax

JJIA1 JII0/Iell B yMOBAaX MOCTIiHOTO cTpecy

KOMMO3uIIii clueHuKiB pubHuX «llepnuHka» obOpaHo dine cynaka i Kypsue sifie sk
JDKEpeNio TBApUHHOTO O1Ka, 30CTepy, OBOUl (IUOYIIO0 pimyacTy, MOPKBY, 3€JICHb
MeTPYIIKK) 1 MPOT 3 HACIHHA TapOy3a SK JDKEPE0 POCIMHHHUX OLUIKIB, BITaMiHIB

AHTUOKCUJAHTHOI TPy, XapUOBUX BOJIOKOH Ta MiHEpPaJIbHHX pedoBUH, Dopmyra
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po3pobisieHnx cideHukiB pubHux 1:0,9:0,7, TOOTO BYIJIEBOJHY CKJIaJIOBY MOKJIHMBO
30ajaHCyBaT 3a paxyHOK JOJAaBaHHS BYTJIEBOJHOTO TapHIpy, HANPHUKIAA PHUCY
BiJIBapHOTO, TO1 hopMyIa cTpaBu Oyne ctanoButu 1:0,9:3,5.

[Tpu MoaentoBaHHI BpaXOBaHO B3a€EMO/IIF0 HYTPIEHTIB Y MOJIETIbOBaHIM XapuoBiii
(mamTeTax) CHEIadbHOIO XapyyBaHHS JJIs JIIOJICM B YMOBaX MOCTIHHOTO CTpecy
KOMITO3HIIIT CIYCHHWKIB PHUOHMX Ta PO3POOJICHO cXeMy 3a0e3NeUeHHS B3ae€MOil

HYTpPI€EHTIB (pUC. 7).

30anaHcoBaHICTh pallioHy Ta AHTHCKIEPOTHYHA, JIMOTPOITHA,
3abe3neuenHs opranizmy BAP AHTHOKHCJIIOIOYA HATIPABJIEHICTh
dine cynaxa | | Siine kypave j

Macno W
v VJ v BEPIIKOBE

Binok /Bu | Cu, Mn, Zn, Fe, |

AHTHOKC
HIaHTHA
s

Gocdoninianmnii KoHIeHTpaT )

HEIU(JJL‘[:I $ JaransHuii i v ;* """"""" :
KTHKa rapMOHIBHMI 00MiH :r ' N :
3aXBOPIO [ 3gcrepa i Se m| . 0
BAHb B-kapotun, B, B;, Bs, E H | I
onipHo- ~ : q |
% :

Pyxo- L.LHE};HH e | | | ;t K | :
BOI'O PLIERCLE Bit.C Mopksa i H i
anapary A 4 —_ | - :
paty ACHMIITALIA : | A | Cunepre :

( 3eneHb neTpyKH ) P———> S “THuHA |\ E | :

[poT nacinug rapby3a

Cu Mn
Co, Cr, Fe,
[TpodinakTuka cepueBo-cy IMHHHX 3aXBOPIOBAHb, [ X I.Se. F
YTBOPEHHA ePHTPOLIHTIR b
[TpodinakTuka

rinokinesii ILIKT ta
IHTOKCHKALT OpraHi3My

Puc. 7 - 3a0e3nevyeHHs B3a€MOJii HyTPi€HTIB y puOHMX MoAPiOHEeHNMX BHPOOax

JJIA JII0/Iell B YMOBAaX MOCTIfHOTO cTpecy

Kinbkicth O0polHa, peKOMEHJ0BAHOTO 17151 BAKOPUCTAHHS B XapUOBHX pallioHaX
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CHEI1aJIbHOTO XapuyBaHHs JIsl JIIOJIel B YMOBAX MOCTIMHOTO CTpecy oOMexyeThes 40—
60 1/m00y, X04a OOpONTHSHI CTpaBW Ta BUPOOM (BapEHUKH, OJIAJKU) € TPAJAHIIIITHO
YKpalHCbKMMU CTPaBaMU.

XiMIYHUN CKJIaJl TPaAMIIIAHOI OOpOIIHSHOI MPOMYKINI SK KyJIHApHOi,TaKk I
KOHJIUTEPChKO1 (Tabiy. 5) NeMOHCTpye He30allaHCOBaHICTh y OIK BYTJIEBOIIB, SIK
KpOXMaJbHUX, TaK ¥ MOHO- Ta aucaxapuiiB. EHepreTuuHa WHiHHICTH TpaguIiitHOT
OopomHsHOT TpoAykuii y 2 pa3u mepeBullye AomycTumy Mexy y 200 kxai,
PEKOMEHI0BaHyY ISl JTIOJEil B yMOBaX MOCTIHHOTO CTpecy.

[Ipu yomy BMICT >KMPOBOi CKJIQJOBOi JEKUJIbKA 3aHWKEHUM, HAMPUKIAMI, IS
BapeHUKIB CTaHOBUTHL 20% BiJ1 O1IKOBO1, TO1 SIK BYTJICBOJAM MEPEBUIYIOTH OLIKH 10
6 pasiB, TOOTO BXXUBAaHHS TPAAMULINHOT OOPOIIHAHOT MPOIAYKIIi 3 TOYKH 30pYy
paIliOHaTBFHOTO Xap4yyBaHHS JUISl JIOJEH B yMOBaX MOCTIHHOTO CTPECY, KaTerOpHYHO
HE PEKOMEHJ0BaHO. TakuM YMHOM, HEOOX1THO MPOEKTYBAHHS OOPOIIHAHOT MPOAYKIIIi
HYTPIEHTHO aJIeKBaTHOI moTpebam Jrojied B yMoBaxX IOCTIHHOTO CTpecy.
MopentoBaHHs Xap4OBOi KOMITO3HIllT OOPOITHSAHOI MPOAYKIIIi JTI03BOJIMIIO CTBOPUTH
Xap4oBi KOMMO3HUIII1 BapeHHKiB « CUpHI», 0naioK « CupHUX» Ta MadiHiB «HapiBHULID.
Sk 6a30B1 OyJu BIAMOBITHO BUKOPUCTAHI PELIENTYPH BApEHUKIB HA cMeTaH1, « OJaaku
cupHi» Ta MagiHiB «CUpHUXY.

VY xapuoBUX KOMIIO3HUIIISIX OOpaHO KHUCIOMOJIOYHI mpoaykTu (cmerana 10% -
KUPHOCTI, cup Kuciauit 4% - xupHocTi, kedip 1% - KUPHOCTI, METAHK Ta CHIPYIIHY
AK JDKEpeNno TBapUHHUX 1 POCIMHHUX OLUIKIB, BiTaMiHIB rpynu B Ta MiHepanbHUX
peudoBuH (Kanbuiro, @ochopy, Marniro, Kaniro Ta 3amiza); KiBi Ta Kypary sk JyKepesio
BITaMiHIB aHTHMOKCHUJAHTHOI T'PYIH, XapYOBHUX BOJIOKOH Ta MIHEpAJIbHUX DPEUYOBHH;
3apOJIKM MILIEHHUIII Ta MPOT rapOy3a yepe3 BMICT XapuOBUX BOJOKOH Ta MIHEpaIbHUX
peuyoBuH. Takuii CUpOBUHHUI HaAOIp A03BOJIMB 30anaHCyBaTH (PopMysy crHeliagabHOI
OPOAYKIIT s JI0AeH B yMOBaX MOCTIMHOTO cTpecy: BapeHukiB — 1:0,8:2,7, onagok —
1:0,9:3,2 ta maginiB — 1:0,8: 2,71 1:0,9:2,6, m0 cyTTeBO BiAPI3HIETHCA Bl (HOPMYIH
npoaykTiB-aHainoris: «Bapenuku 3 cupom» (1:0,2:2,2); onmagok (1:1,5:5,2); madinu
(1:2:6,1). Po3pobiieHO cxeMy B3aeMO/Ili HYTPIEHTIB, [0 MICTATHCS B MOJICIILOBAHUX
Xap4YoBUX KOMITO3UIIISX OOPOIIHAHOT TPOAYKIIi (puc. 8.).

J11s CTBOpEHHSI Xap4YOBHUX KOMITO3HULIIN CTPaB 3 CUPY MyAUHT 1 3amikanka « CupHa
HAcoJI0/1a» 00paHO CUp KUCTHUH 1 AL Kypsdl K JKEpeso TBAPUHHOTO O1JIKa, OBOYl
(MOpKBa) Ta LUCTO3HUPY 1 CHIPYJIiHY, IMIPOT HACIiHHS rapOy3a 4d 3apOJKH MIICHMIII
3HEKHUPEHI SIK JDKEPeNIo POCIMHHUX O1IKIB, BITaMIHIB aHTHOKCHUJIAHTHOI TPYIIH,

Xap4oBHUX BOJIOKOH Ta MiHEpaJIbHUX PEUOBHH (3aj1i3a, Mijl, IUHKY, 1HIINX);
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30anaHcoBaHicTh palioHy Ta AHTHCKIEpOTHYHA, JINOTPOINHA,
jabe3neuenus opranizmy bAP AHTHOKHMCIIIOIUA HANPABJIEHHICTh
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Puc. 8 - 3a0e3neyeHHs1 B3a€Mo/1ii HyTPi€HTIB Y OOPOLIHAHIA MPOXYKIIL 1151

JIIO/Ield B yMOBaxX MOCTIHHOIO CTpecy

KJIITKOBUHY 3apOKIB MIIEHUIl YM KIITKOBHHY HAcCiHHS rapOy3a 1 MeKTHH-30CTEpPHH
gepe3 BMICT XapuoBUX BOJIOKOH. OOpaBIy 111 CHPOBUHHI JKEpena, CTa€ MOKINBAM
30alaHcyBaTH  OIKOBO-)KMPOBY  CKJAJOBY TMPOJAYKIIi BIAMOBIIHO JO BHUMOT
palioHaNIbHOTO XapuyBaHHS JIJIS JIFOJEH B YMOBaxX MOCTIMHOTO CTpeECy.

Tak, ¢opmyna nyauHry cupHoro Mae Bursia 1:0,7:1,45, Tomi sk and

po3pobneHoro myauHry «CupHa Hacomoma» — 1:1,5:1,6, 1m0 MOBHICTIO BiJIMOBITAE
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NPUHIIMIIAM CIELIAIbHOTO XapuyyBaHHS JUIsl JIIOAEH B YMOBaX IMOCTIHHOTO CTpeECy.
Bwmict BiTamiHIB Ta MiHEpaJIbHUX PEUOBHUH 3a0e3neuyeThes Ha piBHI 18,3...42,1% Bix
1000BOi MOTPeOH, TOM1 SIK Y TPATUIINHHIN NPOIYKIli MIHEpaTbHUI CKIIaJ HAPAXOBYE
Bix 3,5 110 23,6 % Bia 1000BOT TOTPEOH.

®dopmyna nopiili po3pobsieHoi 3amikaHku«CupHa Hacomoga» — 1:1,4:2,0, mus
TpaauiiitHoi 3amikanku «Cupaa» — 1:0,2:0,8, BMiCT BiTaMiHIB Ta MiHEPAIBHHUX
pedoBuH 3abe3neuyeThcs Ha piBHI 17,8...32,4% Bim mo06oBoi moTpedH, TOAl K y
TpaauUIHHIA TPOAYKIIIi MiHEpaIbHUNA CKIIaJ HapaxoBye Bia 3,6 mo 23,0% Big 1000B0O1

oTpeou.

1.3. MoaesiroBaHHS 1000BOI0 Xap40BOro palioHy /Jis JIo/ieil B yMOBax

MOCTIIHOTO cTpecy

[Ipane3natHi ykpaiHil OPOTATOM POKY CIOXXHBAIOTh OPIEHTOBHO, 3T1HO 3
3anpornonoBaHuM Ypsgaom [loctanoBu KMY Big 11 xoBTHsa 2016 p. Ne 780 nabopom,
44 xr m’sica, mTHI Ta cana, 13 Kr cBIXOi, MOpOXKEHOI Ta COJICHOI pubu, moHam 7
KUJIOTpamiB pI3HUX KpPyT, OJIM3bKO 4 KT MaKapOHHHUX BHUPOOiB, Maibke 2 KT 6000BuX, 95
KT KapTOIUIl 1 € CTUTBKH K 1HIIUX OBOYIB, a TaKOXK 0JM3bK0 60 Kr pi3HUX (QPYKTIB Ta
SAT1]1, 0 B CYKYITHOCTI CTAHOBUTB OOCST CIIOKUBAHHS P13HOMaHITHOI 1K1 ToHa g 650 kr
Ha piK 1 Maibxke 55 kr Ha micsub (Tabnus 6).

VY3aranpHeH1 JaHl HYTPIEHTHOTO CKJIaQy XapyOBOrO palllOHy YKpPaiHCHKHUX
BIMICHKOBOCITYOOBIIIB, CBI4aTh, IO TiJ 4Yac CKJIAJaHHS PAIiOHIB MPAKTHYHO HE
BPaxOBYIOThCS CITIBBITHOILIEHHSI OCHOBHUX HYTpPI€HTIB, (hOpMyJa pariony IpakTHUHO
HE 30Ira€eTbCs 13 PEKOMEHJ0BAHOI, TOOTO KOJIMBAHHS HYTPIEHTIB TMOPIBHSHO 3
PEKOMEHI0BAaHMMHU HOPMaMH palllOHAIBHOTO XapuyBaHHs cTaHOBUIU A0 50%. Takum
YUHOM,  PE3yJbTaTh  JOCHI/DKCHHS  XapuyoBOTO  pallioHy  YKPaiHCBKUX
BIMICHKOBOCITYKOOBIIIB JTO3BOJIAIOTH CTBEPKYBaTH, IO iX XapdyBaHHS MOTpeOye
CYTTEBUX 3MIH SIK y HabOpl MPOIYKTIB, TaK 1 KOPEryBaHHS NPUHLMIIIB CKJIaJaHHS
II0JICHHOTO MEHI0, 30KpeMa po3pO0JICHHSI MOJIEJ PO3MOALITY €HEePreTUYHOI HIHHOCTI
MDK rpynamMu Xap4oBoi NpOyKIlii B J0OOBOMY pallioHi CIIeiaIbHOTO MTPU3HAYCHHS 3
ypaxyBaHHSIM BUBEJICHHS 3arajibHOi (OPMYJH XapuyoBOTO paIlioHy IS JIIOJCH B
YMOBaX IMOCTIHHOTO CTPECY.

BiamoBimHO 10 BHCHOBKIB, HaMH pPO3POOJICHO Ta 3alpOIOHOBAHO MO/IEh
PO3MOIIY €HEPreTUYHOI I[IHHOCTI MK TpylaMH Xap4yoBOi MPOAYKIlli B J0OOBOMY

pallioHi CHeIiaJbHOro Mpu3HadeHHs (puc. 9).
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Taoauus 6 - HaGip npoaykriB XxapuyBaHHS Mpale31aTHOT0 HACEJIEHH, KI' HA

OJIHYy 0CO0y
HaiimeHnyBaHHS IPOAYKTIB Hopwma Ha pik Hopwma Ha micsnb
1 2 3
XI1100TPOYKTH:
X116 mIIeHHYHAR 39,0 3,25
X110 KATHIN 62,0 5,17
MakapoHHi BUpOOH 4,0 0,33
BbopontHo nieHnyHe 9,0 0,78
Kpynu:
Pucosa 2,5 0,21
ITmronsina 1,0 0,08
I'peuana 2,0 0,17
BiBcsana 1,1 0,09
1HIII 0,5 0,04
Bob6osi 1,9 0,16
Kapromist 95,0 7,92
OBoui (y T.4. COJIOHI 1 KBaIleH1):
Kanycra 28,00 2,33
[Tomimopu, oripku 25,00 2,08
Mopxksa 9,00 0,75
bypsku 9,00 0,75
HuOyns 9,10 0,76
YacHuk 0,90 0,08
[H11i ce30HHI 0BOui (kabauku, rapOy3u) 13,00 1,08
bamranHi (kaByHH, TUHI) 16,00 1,33
OpyKTH 1 ATOAU:
ITmoam 1 ssromu cBiXi 60,00 5,0
CyxodpykTa 4,00 0,33
[yxop: 24,00 2,00
Konaurepcbki BUpoOH 13,00 1,08
Oumis: 7,10 0,59
Mapraput 2,00 0,17
M’sico, M’SICHI TIPOTYKTH:
SInoBnunHa 16,00 1,33
CBuHHMHA 8,00 0,67
Cyb6nponyktu 4,00 0,33
[ITuns 14,00 0,17
Cano 2,00 0,17
KoBbacHi BupoOu 9,00 0,75
Puba, mopenpoaykTu:
Puba cBixki, CBIXKOMOpOKEHA 7,00 0,58
Ocenenenp 4,00 0,33
PuOHI npoaykTu 2,00 0,17
Mo110K0, MOJTOKOTTPOTYKTH:
Moaoko 60,00 5,00
Kucinomonouni mpoaykTu 60,00 5,00
Macno BepikoBe 5,00 0,42
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[TponosxeHHs Tab.6

1 2 3
Cup tBepauit 3,50 0,29
Cup m’skiit 10,00 0,83
CmMmeraHa 5,00 0,42
Siiug (B oauH.) 220,00 18,33
yai 0,4 0,03
KaBa menena B 3epHax 0,5 0,04
CLIIb 3,0 0,25
crierii 0,3 0,03
BCbhOTI'O: 652 54,34

Jpyri ctpasu,
COYCH Ta TapHipH

Cynu

Xm0 Ta x711600y104HI

BUpOOH |

|

‘ 350—700 kxan

150250

OBOYEBI Ta CONOIKI

|~,
ILI0I0BO-STLTHi 100—400 kxan P

CTpaBU

45—120 xkan

Harmoi 0e3akorobHi,
COKH Ta 1HIIII

‘ 45—350 xkan

L §

MoJtouHi CTpaBH 3 KpyHamu
(MakapoOHHUMHU BHPOOAMM),
KHCIIOMOJIOYHI HAIO1 Y4 CTPaBU

1

‘ 400—500 xkan ’

|

Pamion —2500...2850 kxan
(mopmu ®AO/ BOO3)

|

200—400 xxai ’

|

BopomnsiHi,
KOH/IUTEPCHKI Ta

MaKapOHHI BUpOOH

Puc. 9 - Po3noaisi eHepreTH4HOI HiIHHOCTI MK TPyNIaMM Xap40BOi MPOAYKILil

CIeliaJlbHOr0 MPU3HAYCHHS IS JII0/iell B yMOBaX MOCTiIHHOIO cTpecy

BianoBigHo 10 3ampomoHOBaHOI MOJEIl PO3pOOJICHO 3pa3KOBUM parlioH It

JII0JIEN B yMOBAaX MOCTIMHOTO CTPECY /IS CHEIliai30BaHUX 3aKJIaiB, 110 3aiiMalOThCs

pealumiTallielo  BiCHKOBOCITYKOOBLIIB,

A0 CKJIaady SKOIo BKIIIOYCHO Xap4dOBY

MPOAYKIIIO CIeNiadbHOrO MPU3HAYEHHS AJIS JIOAEH B yMOBax IMOCTIMHOTO CTpecy 3

BHUKOPUCTAHHAM I[iGTI/I‘-IHI/IX I[06aBOK POCIMHHOTO IMOXOIKCHHA, IO A03BOJIMJIO

30amaHCyBaTU 3arajbHy (OpMyYJy XapuoBOrO paIllOHy Ta BpaxyBaTh BHUMOTH

palioOHANIBHOTO  XapuyBaHHS 10

BMICTY  XapuOBUX

BOJIOKOH, XOJICCTCPHHY,

MIHEpaAJIbHUX PEYOBHPH, BITAMIHIB aHTHOKCHAAHTHOI TPYyNH, NPOTHAHEMIYHUX
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BITaMiHIB Ipynu B, IHIIMX HYTPI1€HTIB aHTUCTPECOBOT ii.

3anpornoHOBaHUM XapyOBHUU pAIliOH CHEIIaJIbHOTO MPHU3HAYEHHS  BKIIIOYAE
po3pobiieHy MpoAyKLiI0 Ta ampoboBanuil y TepuropiaabHOMy peaOimiTaliiiHOMy
UIICHTPl COIiaTbHOTO OOCIyrOByBaHHS YIbSHOBCHKOTO paiioHy KipoBorpamcbkoi
o0nacTi.

XapakTepuCTUKy  3allpOIIOHOBAHOTO  XapyOBOTO  palliOHy  CHEIialbHOTO

NpU3HAUYCHHSA HaBeACHO B Talm. 7.

Tadauus 7 - XapakTepuCcTHKA Xapyo0BOI0 PalioHy CeliajJibHOTO

NMPpU3HAYCHHHA

Enepre- BwMicT HyTpi€HTIB, T ®dopmyna
THYHA O11KiB KUPIB BYTJICBO/IIB XoecTe | Xap4yoBOIo

IIHHICTB, |3aralb- | Yy T.4. |3arajlb-| Yy T.4. pBarajbHuii | y T.4. pHHY, partiony

mwon06080 | Huil | Hesamid- | Hmit | IIHXKK | Bwmict | xap4osi iy (6inkm :
(xkau) BMICT Hi AK | BMmicT BOJIOKHA KUPH :
BYTJIEBOJIN )

29249 60,2 42,5 138,5 28,8 349,2 45,9 127,0 1:2,3:5,8
2808,0 59,4 54,7 130,7 40,1 338,6 41,8 149,4 1:2,2:5,7
2657,2 54,7 51,0 125,8 33,5 317,3 32,0 177,7 1:2,3:5,8
2569,3 53,5 44,1 117,7 31,4 314,8 27,6 169,3 1:2,2:5,9
2633,6 54,2 46,2 124,7 39,0 3144 34,8 117,7 1:2,3:5,8
2827,1 59,8 47,6 131,6 39,8 340,9 35,4 166,6 1:2,2:5,7
2594,0 53,4 49,6 122,8 472 309,7 42,4 2673 1:2,3:5,8
25373 51,8 45,8 119,1 35,7 305,6 41,0 165,2 1:2,3:5,9
2584,1 54,2 36,1 119,2 20,6 314,4 44.4 208,8 1:2,3:5,8
2817,2 59,6 57,2 131,1 41,4 339,7 33,6 112,8 1:2,2:5,7
2611,3 53,3 38,8 122,6 38,2 314,5 28,0 279,0 1:2,3:5,9
2718,0 57,5 51,9 126,5 35,5 327,8 34,5 231,7 1:2,2:5,7
2813,1 57,9 37,6 133,2 31,9 335,8 33,0 126,0 1:2,3:5,8
2827,7 58,2 35,9 133,9 28,4 337,6 35,4 185,2 1:2,3:5,8
2708,8 56,3 46,4 127,0 35,1 325,7 36,4 190,5 1:2,3:5,8

Enepretriuna IiHHICTH pPO3POOJEHOTO Ta MPOMNOHOBAHOTO JBOTHKHEBOTO
paIioHy, 10 PEKOMEHIYETHhCS CIOKUBATH JIIOASM B yYMOBaX IOCTIHHOTO CTpecy,
3MIHIOETBCA B Mexax 2537,3...2829,9 kkan/moOy, cepenHsi eHepreTuyHa IIHHICTh
JOCJIIDKEHOTO Xap4yOBOTO pAIliOHY CTaHOBUTH 2699,6 Kkajl, 110 Ui YOJIOBIKIB

nepesuinye Bumorn P®AO/BOO3 y 1,25...1,38 pa3y Ta mpakTU4yHO BiAMOBIAA€
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BUMOTraM HayKoBIIiB Ykpainu (2790,8 kkan/mno0y); CyTTEBO TEPEBUIIY€E BUMOTH ISl
xiHok: ®AO/BOO3 — y 1,51...1,67 pa3y Ta Ta MpakTUYHO BIAMOBIJIA€ BHUMOTaM
HAyKOBI[IB YKpaiHu. Mexa eHepreTH4HoOl IIHHOCTI paIlioHy 3a pEeKOMEHAAIisIMH
DOAO/BOO3 cranoBuTh: misg 4oJyioBikiB — 2050 kkan/moby Ta s xiHOK — 1700
KKaJ1/100y.

XapakTepucTUKN PO3POOJICHOTO Xap4OBOTO PAIliOHY BIJMOBIIAIOTh BUMOTaM
paIioHaIBHOTO Xap4yBaHHsI, IOJ000BO Ta B CEPEAHHLOMY 3a IBOTHKHEBHM PaIliOHOM
BOHHU € BiJINOBITHO TAaKWUMHU:

- CKJIaJoBa O1JIKa B €HEPreTUYHIN IIIHHOCTI Xap4oBOro pamiony — 8,4...8,7%;

- BMICT HE€3aMIHHMX aMIHOKHCIJIOT J0 3arajibHoro 0iiaka — Bixg 61,7 1o 96,0%:;

- KUIBKICTh JI3MHY-METIOHIHY + HUCTEIHY -+ (eHiIanaHiHy + TUPO3UHY B
1000BOMY pallioHI CTAHOBUTH HE MeHIIe 5,5:3,5:6,0 ;

- OKMpOBa CKJaJ0Ba B 3arajibHii KaJOpIMHOCTI CTAHOBUTH HE Olible
41,2...42,6%, npuyoMy POCIMHHUX YXKUPIB — BIJ OJHIEI IM’ATOI YACTHHH O OJHI€T
TPEThOI, MOTIHEHACUYCHUX KUPHUX KuciaoT — 20,7...38,4% Big BMICTY HaCHUEHUX
KUPHUX KHUCIIOT,

- BYIJIEBOJIHA CKJIaJioBa CTaHOBUTH 48.9...50,2% 3aranpHo1 KaJIOpPiHHOCTI;

- Xap4YOBUX BOJIOKOH MICTUTHUCS B Mexax 27,6...44,4 t/n00y.

Bwmict OunkiB y 3ampomoHoBaHOoMy parfioni, a came 51,8...60,2 1/m00y,
MIEPEBUIIYE€ BCTAHOBJICHY HOPMY 3a BUMOTaMH HayKOBIIiB Ykpaiau (52,0...58,0 r/no0y
JUIS KIHOK) 1 CHiBMHOJIa€ 3 BUMOramu i 4ojoBikiB (54,0...65,0 1/m00y), ane €
MeHior 3a Bumoru ®AO/BOO3 (63,8...76,9 r/n1o6y).

Cepennbo000Ba KUTBKICTh OlIKa B 3allpONIOHOBAHOMY pAaIllOHI JIOPIBHIOE
56,3 1/100y, mo e Bianosigae BumoraMm ®AO/BOO3 ta Ha 3,7% Oinbiiie piBHS BUMOT
HAyKOBI[IB YKpaiHU JUIs )KIHOK 1 CITIBIIJIa€ 3 BUMOTaMU JIJIsl YOJIOBIKIB. Bimomo, mo
MOBHOIIIHH1 O171KH, KPIM TIJIACTUYHOT Ta EHEPreTUYHO1 (DYHKIIIHA, BUKOHYIOTh BaXKJIUBY
3aXHCHY pOJib, IMIJABUIIYIOYH CTIMKICTh OPTaHi3My 10 BIUIMBY PI3HMX I1H(EKIIiH,
TOKCHYHHUX areHTiB, a TaK0XX HEPBOBO-TICUXIYHOTO HAMPYXKEHHS 1 CTPECOBUX
cUTyalid. 3a yMOBH JOCTaTHBOTO BMICTy OiKa B palioHI HaHOUIbII TMOBHO
BUSIBJISIFOTHCS O10JIOT1YHI SKOCTI IHIIMX HYTPIEHTIB (KUPIB, BITaMiHIB, MiHEpaJIbHUX
CJICMEHTIB).

Bwmict xupiB y paiiioHi, a came 41,2...42,6 /100y, nepedyBae B MeKax HOPMH 3a
BUMOTaMU HayKOBLIB YKpaiHu Ta Ha 37,4...45,6% wmenme 3a sumor ®AO/BOO3
(56,7...78,3 r/n00y).

CepenHb0/1000Ba KUIBKICTD XKHUPIB CTAHOBUTH 127 1/100y, 1110 OibIlNE 32 BUMOT
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¢daxiBuiB DAO/BOO3 na 55,4% . UacTka *upy B 3arajibHiil KadopiiHOCTI 3MEHIlIeHa
no 41,2...42,6 %, a BMICT pOCIMHHHX >XHUPIB ckiamae Bim 1/5 mo 1/3 3arampHOi
KUTBKOCTI KupiB. 30UIBIICHHS KUTBKOCTI XHUPIB y PallioHl JItoJel nepedyBaouux y
CTaHl TOCTIHHOTO CTpPECy 3a paxyHOK CIOKMBaHHS IIOJIIHEHACHYCHHUX  KHPIB
cripusTUME TPOGIIAKTHUII CEPLIEBO-CYIMHHOI MATOJIOT11 Ta MiJICKJINTh CHHEPTETUYHY
AHTUOKCUJAHTHY [0 PaIlioHy.

BwmicTt ByrmeBomiB y 3ampoOmOHOBAaHOMY parlioHi miepedyBae B MekKax
314,4...349,2 1/mo6y, mo mepesunrye Bumorn D®AO/ BOO3 na 20,0...25,6,0%
(233,8...281,9 1/106y) Ta Ha 23,7% MeHIlEe 3a HUKHIO MEXY BHUMOI HAyKOBIIIB
VYkpainu 1 5)K1HOK 1 Ha 2,6% MeHIIe 3a BEpXHIO MKy AJig 4oJioBikiB (240,0...270,0
r/no0y ms xkinok 1 270,0...300,0 r/m00y mis wonoBikiB). CepenHpo1000Ba KITBKICTh
BYTJIEBOJIIB Y 3alpONOHOBAHOMY pallioHl cTaHOBUTH 325,7 1/m00y, mo Ha 28,3,0%
oumpmre 3a Bumoru (axieiie ®AO/BOO3, na 7,9% Oinbie 3a BUMOTH HAyKOBIIIB
VYkpainu 115 40J0BIKIB, 1 HE3HAYHO MEPEBUIILYE 1X JJIs1 )KIHOK — Ha 13,4%.

Po3pol6sitoun xapuoBi parioHd ISl JI0JIeH B yMOBax MOCTIMHOTO CTpecy, SKi
MalTh XBOPOOW TLTYHKOBO-KHIITKOBOTO TPAKTy, CEPIIEBO-CYJIUHHOT CHCTEMH 1
IyKpOBUN MAia0eT, Ci MparHyTd A0 3MEHIICHHS 3arajlbHOTO BMICTY BYTJIEBOJIB Y
1000BOMY pAIliOHi, OCKUTBKM II€ CHpPHSIE 3HIKEHHIO 30YJIMBOCTI BEreTaTHBHOI
HEPBOBOI CUCTEMH Ta TiABUIIEHHIO BMICTY MOJIiCaXapuIiB, 10 HE 3aCBOIOIOTHCA.

AHaJli3 MiHEpPaJbHOTO Ta BITAMIHHOTO CKJIaJy CMY3l, YBEIACHUX Yy pallioH,
MOKa3aB, M0 iX CMOYKMBAaHHS IMOBHICTIO MOKpUBAE JAeHHY MoTpedy y Zn, Fe, Cu Ta
Mg/Ca, a takox Bitaminax A, C i E. BiramiHM-aHTHOKCHIAHTH HEOOXITHI IS
npo(dUTaKTUKN BIKO3AJIEKHUX 3aXBOpioBaHb. [IpoaykTH, 6arari Ha Kasii, IIUHK, Mijb,
101 1 cesieH, TOOTO alliIMEHTapH1 CTPECOONPOTEKTOPH, TOAOBKYIOTh TEPMIH KUTTS Ta
raJlbMyIOTh MPOLIECH PO3MOBCIOKEHHSI CTPECOBOIO CTaHy y COIiyMi. 3a0e3nedeHHs
PO3pOOICHNM XapUOBUM PAIIOHOM JACHHOI MOTPEOH y XeIaTHUX MeTaIax 00yMOBITIOE
npo(dUTIaKTUKY OHKOJIOTIYHUX MATOJIOTIM, a TaKOX aHTHUCKJIEPOTUYHY, JIMOTPOIIHY,

AHTUOKMCHIOIOYY HAIIPaBJIEHICTh XapuyOBOTO PAIliOHY.
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BucnoBku

[IpencraBnena poOoTa € peaizalli€lo BaXXJIMBOTO 3aBJIaHHS HAYKOBIIB y chepi
ONTHMI3AIlisl pallioHy XapuyyBaHHsS B EKCTPEeMaJbHUX YMOBaxX Ta BHUpINIy€e JaHe
3aBJIaHHSI 32 PaXYHOK CIEIilalbHUX Xap4OBUX MPOAYKTIB (0610JI0TTYHO MTOBHOIIIHHUX 1
30a71aHCOBAaHUX 32 OCHOBHUMH HYTpl€HTaMU NPOAYKTiB). [IpomonyeTbes po3risaHyTH
MO>KJIUBICTh BHUKOPUCTAHHS PO3POOJIEHOrO pallioHy B OPraHi30BaHMX KOJIEKTHBAX,
30KkpeMa B peaOUTITallliHUX [EHTpax, IMaHCIOHaTax Ta Npo(UIAKTOpIIX Ta
PEKOMEHTyBaTH 7151 MPOQiTaKTHKH PO3MOBCIOKEHHSI CTPECOBOTO CTaHY y COIILYMi.

[IpoBeneHO TOPIBHJIBHUIN aHaMI3 JOCHIKEHOr0 1 PO3pO0JICHOr0 XapyoBUX
pamioHiB Ha OCHOBI Mojeneit skocti. KomrekcHmit mokazHuK sSKOCTi  (Kiy)
pPO3pO0JIEHOT0 Ta OCHTIKEHOTO Xap4YOBHX PAIlIOHIB CIEHMIAIbHOTO TPU3HAYCHHS
OXOIUTIOE TaKl MOKA3HUKU JIBOTHXKHEBUX Ta OKPEMO JICHHUX PALliOHIB: €HEpPreTUYHa
I[IHHICTh, KUIBKICTh O1JIKIB, >KUPIB 1 BYTJIEBOJIIB, CIIBBITHOIIIEHHS HYTPIEHTIB, BMICT

XOJIECTEPUHY.
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KAPITEL 2/ CHAPTER 2*
CURRENT STATE OF PRODUCTION AND PROSPECTS OF THE USE OF
OILY FLAX SEED IN THE FOOD INDUSTRY

DOI: 10.30890/2709-2313.2023-23-01-014

Introduction

Nutrition is one of the most important factors determining human health. It is
possible to improve the nutrition of the population due to the use in the recipes of food
products of traditionally grown, collected, harvested and processed in Ukraine natural
plant raw materials, which have a high biological value. One of the traditional and
annually updated types of domestic raw materials used in the food industry is linseed
oil, including seeds. Flax seeds are currently very popular as a food supplement. Bread
products with the addition of flax seeds acquire a delicate taste due to a large amount
of fat, as well as an attractive-looking crust. Studies have shown that consuming bread
enriched with flax seeds for four weeks lowers cholesterol by 7-9%. The possibility of
using flax flour for the preparation of gluten-free confectionery has also been proven.

Analyzing the world experience of using flax seeds and oil, we can conclude that
the scope of their application is expanding every year and has a rapid growth trend.
This is explained by the unconditional value of seeds, namely the presence of various
organic compounds.

Taking into account the rapid development of innovative technologies, the
development, expansion and systematization of consumer characteristics of flaxseed

food products is an urgent task today.

2.1. Peculiarities of the morphological structure and agrotechnics of oil flax

Linseed oil is an important source of raw materials for the production of technical
oil in our country. Its seeds contain 42-50% fat, which dries quickly (iodine number -
175-195), forming a thin, smooth, shiny film. The botanical name of flax Linum
usitatissimum means "most useful". Good-quality oil is widely used in many industries:
in the paint industry for the production of natural oil, varnishes, enamels, various paints

for underwater work; electrical engineering, aviation, automobile construction,

2Authors: Gorach Olha Oltksiivna
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shipbuilding, foundry production, metalworking, etc., as well as in soap making,
medicine. Linseed oil is indispensable in the production of lithographic paints,
linoleum, oilcloth, and waterproof fabrics. Sometimes fresh linseed oil is used in food
in its natural form.

Flax is an important medicinal plant. Flaxseed oil is used in the dietary nutrition
of patients with disorders of fat metabolism, atherosclerosis, ischemic heart disease,
brain diseases, hypertension, diabetes, liver cirrhosis, hepatitis, fatty liver disease.
Flaxseed oil contains a minimum amount of cholesterol and a large amount of
unsaturated fatty acids, the use of which with food reduces the cholesterol content. The
mucus released when the seeds are soaked has good softening properties for intestinal
diseases.

Oil production waste: cake and meal is a valuable concentrated feed, containing
up to 1.2 feed units, 31-38% digestible protein and about 9% fat. It is superior to other
plants in terms of fodder qualities, as it is easily digested by animals. Feeding it to cows
increases milk yield and fat content, fattening steers significantly increases weight
gain.

The stalks of linseed oil contain 10-15% of fiber suitable for making coarse
fabrics. The raw material for the production of cigarette paper and cardboard is straw,
which contains up to 50% cellulose. Slabs used in construction are made from waste
(firewood). In addition, flax wood briquettes are a good fuel.

Flax has been a part of human life since ancient times: it was used in India, China,
Egypt, Transcaucasia 4-5 thousand years BC. Flax stalks with pods and seeds,
remnants of linen fabrics, threads, and ropes have been found in fragments of Swiss
stone age buildings. For 5 thousand years BC, the culture of flax was well known in
Egypt - mummies were wrapped in linen cloth.

Primitive Slavic tribes also knew this culture well and knew how to make yarn
from flax, and oil from seeds. At the beginning of Kievan Rus, as chroniclers testify,
all tribes were engaged in weaving. In the 12th-16th centuries, flax became the main
technical crop of all Russian principalities, it was widely used in trade with overseas
countries, and a state duty was imposed on it. In Ukraine, flax began to be sown from
the 6th century.

Flax oil occupies more than 70% of the cultivated area of flax in the world.
Recently, the production of linseed oil has been intensively developing in Canada and
the USA [1-4]. According to FAO data, the area of flax crops around the world is
almost 3.5 million hectares [5].
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In Ukraine, the area under flax cultivation has been growing in recent years. So,
in 2022-2023, the area sown with flax amounted to 33.1 thousand hectares, which is
20% more than the previous season. This indicator is the maximum for the last five
seasons according to UkrAgroConsult analysts [6].

At the same time, the yield decreased by 44% - to 0.86 t/ha, which is the lowest
indicator for the last four seasons. The gross collection is 27.5 thousand tons, that is,
349% less than in 2021-2022.

In 2022-2023, flax oil partially lost its export orientation, the share of exports in
the harvest decreased to 44%, while in the previous year exports amounted to 83%.
Strengthening the position of Kazakhstan in foreign markets, which increased exports
by 31% of flax exports for the period September-May 2021-2022.

According to analysts' forecasts, in 2023-2024, the area of oilseed crops will be
expanded due to their higher profitability compared to grain crops, oilseed linseed is
no exception, remaining a niche crop. Sown area may become the maximum in the last
6 years. The current weather conditions give reason to expect a higher yield than the
average for the last three years. The harvest of flax is expected at the level of 40-41
thousand tons [7].

The increase in cultivated areas is explained by the fact that long-leaved flax does
not require large capital investments, since its cultivation is 1.1-1.3 times cheaper than
sunflower production. At a price of 12,000 t/t and a yield of 0.7-0.8 t/ha, its profitability
1s positive.

Unfortunately, the market for falsified seeds in Ukraine is large: many producers
grow flax varieties of unknown origin and with questionable seed quality. This affects
the crop yield and the final price of the grown products [8].

Specialists of the Research Institute of Oil Crops noted that high-quality and
certified seeds produced in the form of commercial flax are sold at lower prices, as a
result of which farmers lose the yield of this crop. According to experts in the field,
one of the main tasks in growing flax is the varietal purity of the seed material.
Specialists carry out two types of cleaning of flax crops: the first - during the flowering
period, when the color of the flowers of the main varieties disappears, impurities can
be distinguished from other varieties, the second - at the early yellow stage. ripening
taking into account the height of the plant, the shape of the bush and the yield obtained.
According to the current instructions, crop varieties are tested in the phase of full
flowering of the plant.

Varietal renewal in the seed area of the farm takes place once every three years
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with the seeds of the first reproduction of the entire area. The seeds must be cleaned of
weeds, sorted, without diseases, at least the third time of reproduction, high quality,
high germination up to 1000 seeds. Using more seeds for sowing helps to increase
germination in the field. It is forbidden to sow seeds affected by the weevil. Seeds of
quarantine weeds and live pests and their larvae are not allowed in sowing materials.

One of the main reasons why you should take care of growing flax for oil is the
economic component. Due to the high oil content of 45-50% and the potential yield of
2.0-2.5 t/ha, oil flax is a highly profitable crop and very attractive to agricultural
producers.

Cultivation of linseed does not require large material costs, as the cost of
cultivation is on average 1.1-1.3 times cheaper than sunflower production. The cost
price per hectare is 8-10 thousand UAH, and the profit from one hectare reaches 8.0-
11.5 thousand UAH. per ton and the yield is 0.7-0.8 c/ha, therefore the profitability is
positive [9].

Flax is one of the few promising niche agricultural crops whose economic
potential for agribusiness remains almost unknown. In world agriculture, this culture
has been known for a long time, but in recent years it has been almost forgotten by
domestic agribusiness. In our conditions, both flax and oil flax are grown. Flax is a
spinning agricultural crop, from the stem of which fibers are formed with valuable
technological properties - flexibility, thinness and high strength. Linseed oil is a culture
from which raw materials for the production of technical oil are obtained. Flax is of
special agrotechnical importance as the best predecessor of winter grain crops. In
addition, flaxseed is in demand as a useful food dietary supplement, and its meal has a
high feed value compared to others.

Despite the universal nature of the use of its various species and the important
importance in the diversification of agribusiness, the sown areas of long-leaved flax
have decreased quite significantly since the beginning of the 2000s, while in some
years almost 70 thousand hectares were sown. oil flax. Since 2017, there has been a
steady trend towards a reduction in the sown areas of all types of flax. In fig. 1 shows
the dynamics of changes in the cultivated area of long-leaved flax in the country.

If we estimate the domestic market demand for long flax todays, it is insignificant
to interest the farmer to expand the cultivated area. Spinning flax as a separate industry
began to decline in the early 2000s. Even today, farmers have changed the direction of
specialization in flax growing and are more engaged in the cultivation of oilseed flax
as a more competitive agricultural crop.
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Figure 1 — Dynamics of changes in flax sown areas in all categories of farms in
Ukraine for the period 2000-2019

According to many experts of the agricultural market, the cultivation of linseed is
one of the most profitable medium groups of non-marginal traditional oil crops. Few
people know about the real competitive advantages of linseed cultivation, which ensure
its profitability at levels of 100% and higher.

First of all, in this market, the crop is in high demand among traders due to its
high oil content, which on average for different varieties is from 44% to 50%, and
among farmers - due to the yield of up to 2.0-2.5 t/ha and above. with low production
costs during cultivation and minimal use of pesticides. Purchase prices for flax are less
dependent on seasonal fluctuations and market conditions than sunflower or other.
They also refer to export prices, which are almost an order of magnitude higher than
traditional grain and oil crops. In the table 1 shows the import and export of flax by
enterprises of Ukraine for this analysis of customs statistics information.

Analyzing the data in the table. 1, it can be concluded that today there is a
significant demand for global agricultural products on the domestic market, which are
bought in many countries of the world at a fairly attractive price. In 2016-2017, the
average annual export price of 1 ton of flax product reached almost $3,000, while for
rapeseed, for example, it did not exceed $394.8-412.7.

That is, the difference in profitability of the export of 1 ton of these agricultural
crops is actually almost 7 times higher than the sale of flax. At the same time, the total

amount of flax exports during 2011-2019 reached 11-57 thousand tons.
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Table 1 — Import and export of flax by enterprises of Ukraine

Years Import Price, $ Average Export Cost, $ Average
volume, t thousand | import price | volume, t thousand export price

of1t,$ of1t,$
2011 137 110 802,92 10694 18640 1743,03
2012 184 162 880,43 22684 44956 1981,84
2013 84 45 535,71 7087 10935 1542,97
2014 75 83 1106,67 10221 22106 2162,80
2015 127 142 1118,11 12389 29462 2378,08
2016 133 134 1007,52 15300 44089 2881,63
2017 134 72 537,31 19394 56919 2934,88
2018 569 1522 2674,87 5878 12909 2196,16
2019 227 486 2140,97 5887 11269 1914,22

The agrotechnics of growing linseed in Ukrainian fields is well-developed and
provided that the technology is strictly observed, soil cultivation and crop care are
carried out in a timely manner, as well as the use of high-quality seed material can
provide an average yield in the range from 1.5 t/ha to 2.5 t /ha and above.

which, in 2019, in all categories of farms in the Poltava region on a total area of
1.2 thousand hectares, the average yield of oil flax pollution was 1.56 t/ha, and in Lviv
and Khmelnytskyi regions, respectively, on 0.7 thousand hectares and 0 ,8 thousand
ha, it was about 1.46 t/ha and 1.47 t/ha.

A rather important advantage of flax is that it is a drought-resistant crop due to
the peculiarities of the root system. And this is more relevant today than ever for
farmers when choosing additional insurance agricultural crops in conditions of
unpredictable climate changes and an increase in the area of the territory, which have
a negative impact on drought and risk crop loss due to insufficient moisture supply.

There are separate agrotechnological aspects of flax cultivation. This culture
requires heat. Flax seeds begin to germinate at a temperature of 3-5°C. However, the
specified agricultural crop also essentially depends on the heat precisely in the period
during the achievement. This should be kept in mind when planning sowing dates and
selecting the appropriate variety for a specific natural and climatic zone of cultivation
together with its agricultural technology.

Another agrotechnological aspect of growing occurs in what is demanding on the
state of fertility. It is generally known that the best grounds for it are chernozems. At
the same time, in the opinion of experts, flax does not compete on heavy waterlogged

and saline soils. In addition, it is necessary to know that during the formation of 1 ton
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of the crop by weight of content, it carries 2-3 times more nitrogen, phosphorus and
potassium from the base than grain crops. Taking into account this fact, flax crops
should be placed, first of all, on the basis of a sufficient content of available living
substances, which positively affects the development of plants and the formation of the
future harvest. However, do not forget to apply optimal amounts of mineral fertilizers.
Their dose should be determined on the basis of the planned level of productivity and,
after carrying out a corresponding calculation analysis, justify the content of available
living substances.

The average seeding rate 1s from 35 kg to 50 kg per hectare. The more arid the
growing area, the higher the sowing rate should be. The approximate market price for
the cost of 1 reproduction today is from UAH 24,000 to UAH 30,000 for 1 ton.
Commodity consumption costs less. A separate segment of the agricultural market is
occupied by organic flax, where the sales price starts from UAH 68-70 thousand per
ton.

Given the predicted production costs per hectare in the amount of UAH 17.56
thousand, taking into account the cost of sowing, fertilizers, plant protection products
and rent, together with other items of the cost of production, the profitability of growing
oilseed flax will be determined by two factors: the obtained average yield and the price
of products [10].

In Fig. 2 shows a diagram of the rentability of linseed cultivation in 2019.
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Figure 2 — Diagram of the profitability of flax cultivation
oil in 2019
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Analyzing the data shown in fig. 3, it can be concluded that with a yield of 1.5
t/ha and a sales price of 18-19 thousand UAH/, it is possible to obtain a level of
profitability no lower than when producing rapeseed or sunflower. The maximum
profitability of oilseed flax production can be obtained under the condition of achieving
a high yield at the level of 3 t/ha and a favorable price situation at the rate of 22-24
thousand UAH per 1 ton of seeds.

According to the analysis of customs statistics, the average export price of flax
seeds for 10 months of 2019 was about UAH 48,000.

A large assortment of varieties, their diversity, high profitability contribute to the
rapid spread and annual increase of the cultivated area of this crop. In fig. 3 shows the

dynamics of flax cultivation in 2012-2021.

mAreas of oilseed flax, t/ha t Productivity, t/ha eHarvest thousands of tons

iii“iiiﬂ Iﬂﬂhﬁ’i

Figure 3 — Dynamics of oil flax cultivation

On average, 25,000-35,000 hectares of oilseed flax were sown in Ukraine over
the last decade. According to the statistics service, the largest area was recorded in
2015-2016, and the smallest - in 2019-2020.

The graph also shows lower yields, possibly less than 1 t/ha. Although the
productivity potential can reach 2-2.5 t/ha. Unfortunately, in 2022 the indicators are
lower than in 2021. After all, the southern region is the leader in the cultivation of flax.
The formation of the price of linseed oil is influenced by the global dynamics of prices
for agricultural products. In recent years, the price of flax seeds on the domestic market
has fluctuated between UAH 10,000 and UAH 27,000/ton.

In fig. 4 shows the average prices for commercial linseed oil in the domestic
market of Ukraine in 2018-2021.
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Figure 4 — Average prices for marketable linseed oil on the domestic
market of Ukraine in 2018-2021

According to UkrAgroConsult, in the 2022 production season, the highest
purchase price of oilseed flax remained at the level of 21-22 thousand UAH. It should
be noted that organic flax occupies a separate segment of the agricultural market. Its
sale price is 68-70 thousand UAH/t. It should be noted that during the last decade, flax
was mainly an export crop. Although from 2018-2021, purchases by domestic
processors intensified. Ukrainian farmers sell grown seeds mainly on Internet sites or
social networks. The main export directions are potential clients of the EU countries,
since this market is relevant for Ukraine not only from the point of view of the
economic situation, but also from the point of view of logistics, since it does not depend
on the existing sea corridors.

Thus, on the basis of the above, it can be concluded that the advantages of growing
oil flax include: firstly, that oil flax is not demanding on natural conditions. Flax is
cold-resistant, so it is sown immediately after spring barley. Flax seeds begin to
germinate at a soil temperature of 3-5°C, and at 7-8°C they can germinate in 5-7 days.
Seedlings withstand short-term frosts up to -3-4°C. Secondly, oil flax loves moisture,
but tolerates drought well. The advantage of flax is its drought resistance due to the
peculiarities of its root system. This is due to arid climatic conditions. Thirdly, it does
not break. The growing season lasts 84-86 days. Seed moisture is not a problem.
Although the harvest begins in August, it can be idle until mid-to-late September. At
the same time, it does not crumble. Fourth, a small amount of seed material. The

standard flax sowing rate is 4.5-5 million seeds/ha, i.e. 30-35 kg/ha. However, some
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practicing agrarians said that the rates could be reduced.

The disadvantages of flax cultivation include: firstly, oilseed flax has high
requirements for soil fertility. Flax has a higher yield on chernozem, and it is not
recommended to sow flax on heavily waterlogged and saline soils. In addition, it is
recommended to plant crops mainly on soil with a sufficient content of nutrients.
Secondly, linseed is a crop with a small leaf area and cannot compete with weeds.
Therefore, special attention should be paid to prevention and control before and after
sowing. Thirdly, plant protection methods. Crops are sprayed to protect against pests
such as fusarium, anthracnose, rust and flax flea. Affected flax crops are sprayed with
herbicides from a tank mixture. Fourth, flax needs fertilizer. Sulfur is added to the soil
before planting. Phosphorus and potash fertilizers are applied during the main plowing,
and nitrogen fertilizers in the spring. Flax requires compliance with agricultural
cultivation techniques. In addition, they will differ for different agro-climatic
conditions.

Based on the advantages and disadvantages of growing linseed oil, it can be
concluded that linseed is a profitable crop, the cultivation of which costs less than
traditional linseed crops. However, you need to develop your own cultivation strategy
that will allow you to get high yields. The issue of the sale of seed material remains
unresolved. On the one hand, the price of flax is higher, but at the same time it is mainly
an export crop. Therefore, traditionally, logistics costs and risks will fall on farmers'

wallets and reduce profitability [11].

2.2. Use of linseed oil in the food industry

The consumption of flaxseed and flaxseed oil has become very relevant now. The
therapeutic effect of flaxseed is that it contains lignans, which have a wide spectrum of
biological activity with antibacterial, antiviral and antifungal effects. Polyunsaturated
fatty acids, soluble dietary fibers have an anti-cancer effect, they are called the elixir
of youth. In this regard, flax should become a raw material not only for oil and fat
products, but also for the production of a wide range of products: bakery, cereal,
confectionery, culinary, as well as food additives based on flax processing products.
Therefore, the main task of domestic breeders is to create new varieties of flax that
would meet the requirements of industry for food purposes, taking into account the

need to preserve the functional properties of flax in the process of storage and

MONOGRAPH 50 ISBN 978-3-98924-004-9



Intellectual and technological potential of the XXI century‘ 2023 Part 1

processing into food products [1-3, 12].

However, with the growth of export prospects for the sale of linseed, the issue of
processing large volumes of stem material of this crop arises. The requirements for
food products are increasing - they must not only meet the formed, traditional tastes of
consumers, but also belong to the category of healthy food products, not harm the
human body, but strengthen it. A new need has arisen in nutrition, in which not only
useful, but also ballast substances - food fibers - are recognized as a necessary
component of food. In developed countries, the first place is occupied by
cardiovascular diseases and oncological diseases. Given the need to prevent such
diseases, the food and processing industries implement the task of creating such
products that will improve and preserve human health from new sources of biologically
valuable food products [4-7, 13].

Distinctive features of flax are the yellow color of the seeds, a thin shell and a low
content of linolenic acid. To date, the technology of the flour milling process has been
developed, which makes maximum use of the phytochemical potential of the processed
raw materials, which involves grinding of grain, which allows obtaining new products
of grain processing based on its division of the seed into separate parts: the seed coat,
embryo and endosperm as sources of substances. which are used for the prevention of
oncological, cardiovascular, gastrointestinal, kidney diseases, diabetes, arthritis and
strengthening of immunity. In addition, new varieties of flax are known, containing the
fatty acid composition of edible flax close to wheat flour, which provides the possibility
of its better storage [14].

The high content of fat in flax flour and bran will allow to enrich wheat flour with
fatty acids and obtain new products with increased nutritional, biological and medicinal
properties. The greatest advantage of bread with the addition of flax flour and flax bran
should be considered its consumer properties, namely taste and smell. Such linseed
must comply with safety in accordance with established regulatory documents. A
balanced and nutritious diet is absolutely necessary for the full development and life of
a person. However, with the development of the chemical industry, the nutritional
value and quality of many food products cause not only great doubts, but also the loss
of their usefulness. One of the modern trends in the food industry is the introduction of
new zero-waste technologies. This implies an increase in the degree of processing of
agricultural raw materials with a more complete extraction of useful components from
it, and the problem of developing the technology and formulation of enriched food

products follows from this. Thus, the use of new processing technologies of flax seeds
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allows to i1solate from them such biologically active compounds as sterols, squalene,
vitamin E and a number of other compounds, and to create on their basis new groups
of domestic biologically active drugs, including drugs for medical and medical-
hygienic purposes . According to experts' calculations, the value of biologically active
substances from flax can reach 80,000 USD per 1 ton of processed flax raw material
[15-20].

As for the dairy industry, new technological processes are aimed at the full use of
all constituent parts of milk, its complex processing into various food and feed products
and semi-finished products. Enterprises are creating specialized workshops and
sections for the processing of by-product milk. Complexes of equipment and
technological lines for the processing of skimmed milk, whey and milk whey using
traditional and new processing methods are being developed.

In the last decade, there has been a clear tendency to increase the production and
consumption of low-fat dairy products, in the production of which by-products are
widely used. A diverse assortment of drinks and semi-finished products, desserts,
puddings, ice cream, and jelly products is produced from skimmed milk, whey, and
whey. Flaxseed is currently very popular as a food supplement. Bakery products with
the addition of flaxseed acquire both a delicate taste due to the large amount of fat and
an attractive-looking crust. Studies have shown that consuming bread enriched with
flax seeds for four weeks reduces cholesterol by 7-9%. The possibility of using flax
flour for the preparation of gluten-free confectionery has also been proven [20-24].
Proteins and glutinous substances of flaxseed are used in such food products as ice
cream, powder sauces and soups.

Flaxseed oil has a unique composition of fatty acids, which is expressed in a high
level of polyunsaturated essential fatty acids (PUFA), which are so important for the
healthy functioning of the human body. Doctors in Western countries advise patients
to add 1-2 teaspoons of linseed oil to their diet to prevent any cardiovascular diseases
and alleviate the course of diabetes. It has been established that linseed oil improves
the adaptation of newborns, stimulates lactation in women, increases immunity in
children with lung diseases, and shortens the duration of treatment for peptic ulcer
disease. An improvement in the composition of the blood due to a decrease in the total
level of cholesterol was revealed [25].

Margarine, as you know, is a food fat made from a mixture of vegetable oils and
animal fats, milk and some other components. Until recently, margarine was made

using liquid refined and deodorized vegetable oils. Sunflower, soybean, cottonseed,
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sesame and coconut oil were used in most cases. The production of margarine and other
soft oils with a reduced content of animal fats has become widespread in connection
with the desire to limit cholesterol-forming foods, which include animal fats, in the
diet. After discovering the medical and biological benefits of linseed oil, the margarine
industry, primarily in Canada and the USA, switched to using linseed oil.

After pressing the oil from the linseed, a cake remains. The level of protein in it
increases in proportion to the amount of oil obtained and varies from 25 to 54%.
Previously, cake was used only for fodder purposes. Recently, technologies for the
production of food products: flour and proteins from flax products are developing
rapidly. From flax seeds, you can get up to 70% of complete proteins in the form of
complexes from their entire quantity, including more than 20% of pure protein.
Currently, there is a food-grade semi-defatted flaxseed flour on the market. It is suitable
for use in the food industry in the production of bakery, confectionery and food
concentrates, for the enrichment of products with protein, dietary fibers and
polyunsaturated fatty acids [26, 27].

Due to the need to use natural emulsifiers and stabilizers, today flax flour is used
as a structure-forming natural component of natural origin in the production of
mayonnaise. The introduction of flax flour into mayonnaise compositions makes it
possible to influence the formation and stabilization mechanisms of oil-fat emulsions,
change their viscosity, and increase resistance to thermal oxidation.

Thanks to the structure-forming properties of semi-defatted flax flour, a whey-
based dessert product with a jelly-like, loose consistency has been developed. As a
result of the calculations, it was established that the energy value of the mixture of milk
whey and flax flour is low and amounts to 32.45 Kcal per 100 g, and the biological
value is quite high, since the mixture is rich in essential amino acids. . In addition to
flour and whey, mixed in a ratio of 1:7, citric acid and cherry syrup were added to the
product to give the dessert a delicate taste and a pleasant shade. The product contributes
to the full functioning of the gastrointestinal tract, ridding the body of toxins, parasites
and lipids.

The main problem in processing flaxseed to extract the protein component is that
the seed coat contains polysaccharides that bind the protein molecules during
extraction, making it difficult to precipitate and purify the protein during its extraction.
In flax seeds, the shell is firmly attached to the core, and its removal by traditional
grinding methods is impossible, so flax is processed without separating the shell. In

this regard, a technology was developed, which includes preliminary washing of flax
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seeds with the help of a vibrating extractor. This makes it possible to obtain
polysaccharides from the seed coat, as well as to obtain a new product - flax seed
mucilage [28]. In connection with the appearance of a new by-product of flaxseed
processing, a fermented milk product based on skimmed milk with the addition of
flaxseed mucilage was developed. Thermophilic streptococcus, which has a beneficial
effect on human microflora, is able to synthesize and release polysaccharides into the
environment during fermentation, which make dairy products denser and slow down
their delamination. With long-term systematic intake, the developed product can lead
to a decrease in the activity of inflammation of the gastric mucosa. It is also possible
to use it, both in the treatment of exacerbation of chronic gastritis, and for the
prevention of relapses of the disease, thanks to the content of medicinal flax seed mucus
init[1, 20-24].

Based on the analysis of the nutritional value of linseed oil, it can be concluded
that it is a valuable industrial raw material with a high content of phytochemical
properties, which allows to increase the biological value of food products. Therefore,
today's urgent task is to create functional products from natural raw materials, safe for
humans, which should be affordable, nutritious and useful.

In fig. 5 shows examples of the use of linseed oil in the food industry.

Analyzing fig. 8 and the above material, it can be concluded that linseed oil is
widely used in the food industry, the main reason being the healing properties of the
seeds and its processing products. In Ukraine and on the world market, the number of
technologies and recipes based on the use of linseed is increasing every year.
Therefore, the further implementation and development of recipes for the production
of food products of a wide range of applications will be relevant, taking into account
the need to develop functional recipes [1, 20, 25].

In addition, linseed oil is widely used in cosmetology. In fig. 6 shows examples
of the use of linseed oil in cosmetology.

The unique properties of flax are related to its chemical composition. The high
content of essential oil, omega polyunsaturated acids, vitamins F, A, B, E allows flax
seeds to actively influence the human body and restore its normal functioning.
Saturated organic acids, vegetable mucus, enzymes and phytoestrogens provide an

additional strengthening and health-improving effect.
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Figure S — Use of linseed oil in the food industry

The main field of application of linseed abroad, in addition to the use of seeds, is
the reinforcement of composite polymer materials with linseed fiber. Reinforcement of
composite materials can be carried out by oriented or non-oriented fiber and non-
woven materials obtained from it, yarn or even fabric. Composite materials reinforced
with plant fibers are most widely used in the automotive industry. In this case, various
natural fibers can be used to reinforce structural polymer materials: flax, hemp, jute,
sisal, coconut. In countries with a developed automobile industry, these materials are
usually imported [1-4, 29, 30].

MONOGRAPH 55 ISBN 978-3-98924-004-9



Intellectual and technological potential of the XXI century’ 2023

covlil

Figure 6 — Use of linseed oil in cosmetology

Cars are increasingly using strong, corrosion-resistant, lightweight polymer
composites. In modern cars, they are more than 10% by weight and their content is
constantly increasing. Recently, there has been a trend towards an increase in the share
of technical textile goods on the market of Ukraine. However, this growth is ensured
not by a significant increase in the volume of domestic production, but by imports [2,
3,29, 30].

The main products of the European Union are food and feed products from hemp
and flax, namely the seeds obtained from them for the manufacture of pharmaceuticals.
Oil 1s usually made from linseed for medicinal purposes, it is a more concentrated and
effective remedy, but it is much easier to make a paste or infusion from it at home. To
do this, the powdered seeds are mixed with warm water in different proportions (more
water for infusion, less for paste). Adding seeds to your diet is an easy way to increase
your fiber intake. For example, 20 g of chia seeds contain 6.8 g of fiber, flax - 5.4 g,
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and pumpkin seeds - 1.3 g.

In fig. 7 shows examples of the use of linseed oil for the production of
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Figure 7 — Use of linseed oil for the production of pharmaceuticals
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In Ukraine, linseed is exported as sowing material and as raw material for use in
Europe for the food and cosmetic industry. The main part falls precisely on raw
materials for industrial processing. In 2018-2019, the number of organic products
increased: in 2018, such seeds made up 6% of the total mass of supplies, and in 2019,
they accounted for 14% [5-9]. However, until now in Ukraine there are no studies of
the quality indicators of this product and regulatory documentation for their
determination. As a rule, the quality of "superfoods" is evaluated according to the
technical conditions developed by the manufacturer himself.

In domestic publications, there is a complete lack of information about state
regulatory documents, according to which it is possible to evaluate the quality and
consumer characteristics of functional products made from linseed oil. Unfortunately,
the existing legislative and regulatory framework of foreign manufacturers is not
available to us.

Conclusions

Thus, on the basis of the conducted analysis of the use of linseed oil, it can be
concluded that the area of use in the food industry is difficult to overestimate in
connection with the discovery of new properties of the seed. Therefore, from the point
of view of ecological safety and balanced use of nature in agro-industrial production,
innovative ways of using linseed oil will allow to fill the market of Ukraine with
domestic ecologically safe food products, which have tendencies for wide
implementation in all spheres of modern production of the food industry, aimed at the
production of innovative food products of various functional purposes.

Based on the analysis of the nutritional value of linseed oil and seeds, it can be
concluded that it is a valuable industrial raw material with a high content of
phytochemical properties, which allows to increase the biological value of food
products. Therefore, the urgent task today is to create functional products from natural
raw materials that are safe for humans and should be affordable, nutritious and useful.
Linseed oil is one of the natural raw materials that has great potential in the production
of food products of a wide range of applications. As mentioned above, the possibility
of growing flax for seed and oil will provide consumers with fiber products and
vegetable fats.

The analysis of literary sources allows us to conclude that the number of
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innovative technologies known today that affect the quality of the products is
constantly increasing, and the methods of determining the quality of new products are
insufficient. However, for the development of the flax industry, it is necessary not only
to harmonize the existing regulatory framework, but also to study additional consumer
properties taking into account their impact on the human body, namely hygienic,
antiseptic, biological properties, as well as energy and therapeutic value. Since, in the
future, these products will be used not only within the country, but also on the European

market.
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Introduction

An extremely important property of technical objects is the ability to perform
specified functions, to maintain the values of all operational indicators during operation
and within certain limits, which ensure the performance of the required functions under
specified load conditions. When designing technical facilities, much attention is paid
to their reliability, but failures are not always avoidable [1-8]. They lead to huge losses
of money, effort, and time, and sometimes to human casualties. Therefore, the problem
of creating reliable technical facilities and their systems is relevant. This can be
explained by the complexity of technical facilities, special operating conditions,
thermal and thermomechanical loads, and the increasing complexity of tasks.

Currently, when creating and improving technical facilities, a reasonable
combination of calculation and organizational and technical methods is used to study
the mechanisms of destruction and ensure the reliability of systems. Calculation
methods are used to select the most acceptable technical solutions for the created
systems and products in terms of reliability. However, it is not so easy to ensure the
calculated values of reliability and service life indicators when implementing a project
in real structures and systems of technical facilities. For this purpose, a special set of
methods and means of protection of technical systems and products is used, which
allows to realize the design characteristics and minimize the probability of failures with
severe consequences. The successful use of basic and protective materials primarily
depends on how well the behavior and properties of materials under various
thermodynamic conditions are studied. Reproducing such conditions is usually a very

complex technical task that requires significant costs.

3Authors: Lobunko Oleksandr, Iskra Oleksandr, Lobunko Dmitriy
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3.1. General provisions, terms and definitions

A thermodynamic system is a set of material bodies that are in energetic
interaction.

The fracture mechanism is a schematic model of the behavior of a heat-shielding
coating in a high-temperature and high-speed gas flow, indicating the number and type
of the most important physical and chemical processes that accompany the removal of
the coating mass [4]. The destruction mechanism is necessary for calculating and
comparing the characteristics of heat-shielding coatings under different conditions.
Five conditional mechanisms are distinguished: evaporation, melting, and mass
removal under thermal, thermo-erosion, and oxidizing effects of a gas flow.

Thermal destruction means the removal of mass under purely thermal influence.
An example of such impact is radiant (radiation heating). Thermoerosion destruction
means the removal of mass under the thermal and gas-dynamic influence of the
incoming gas flow (friction stress on the surface). All three mechanisms are
characteristic of material surface destruction in an air or carbon dioxide stream:
thermal, thermo-erosion, and oxidation. The identification of these five mechanisms of
material destruction in a high-temperature gas stream is arbitrary, but this approach
facilitates the analysis of the processes of heating and mass removal of heat-shielding
materials.

Thermal protection is a certain way of blocking or reducing the flow of heat
from the environment to the body surface (Figure 1). Among the six known principles
of heat removal or absorption from the outer surface of a body, the widest range of
practical applications is provided by those based on the use of blowing effects and
physical and chemical transformations.

The mass transfer rate is the main characteristic of the process of destruction of
heat-protective coatings in a high-temperature gas flow, equal to the product of the
density of the coating material and the speed of linear movement of its outer surface.

The ratio of the mass transfer rate to the heat transfer coefficient on an
impermeable surface, called the dimensionless mass transfer (destruction) rate, is a
convenient parameter for presenting results for chemically active heat shielding
materials.

Ablation is the process of material destruction when exposed to an external

heating source.
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Figure 1 — Model of heat flows and thermal protection systems

Kinetic mode of destruction is a mode of surface destruction of heat-protective
coatings exposed to convective or radiation heat, the rate of which is mainly determined
by the kinetics of the reaction between the coating substance and chemically active
components of the gas stream. A characteristic feature of this mode of destruction is a
strong (exponential) dependence of the mass transfer rate on temperature. In contrast
to the sublimation mode, the destruction rate here depends significantly on the content
of chemically active components in the flow.

Fracture temperature is the temperature of the onset of surface destruction of a
given heat-shielding coating in a certain range of external environmental parameters
(not necessarily accompanied by mass removal, for example, surface melting). In a
broad sense, this is any value of the surface temperature of the destructive heat

shielding coating.

3.2. Methods of protecting technical systems

There are six main methods of heat removal (absorption): thermal conductivity
using the heat capacity of condensed substances, convection, mass transfer, radiation,
electromagnetic fields, and physical and chemical transformations. In practice, two or

more of these methods are often used simultaneously. Each of these methods or a
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combination of them can be implemented in the form of different methods of thermal
protection, depending on the specific design.

1) Absorption and accumulation of heat by condensed matter. Heat-saving
systems are low-temperature systems, as they operate at temperatures below the
melting point of the heat-absorbing material. Heat is removed from the surface by
thermal conductivity in accordance with Fourier's law. The maximum amount of heat
that can be absorbed by such a system is released
_ 4
o= 0Q :fTZPC.dT

2) Convective cooling. Heat is transferred from the wall heated by a hot gas flow
to the coolant or gas. The temperature difference of the wall at a given thickness o is

given by the formula

o
Ty =Ty, = Q'z-
The heat flux density ¢ under steady-state conditions is determined by the coolant
flow rate m, its heat capacity c, and the temperature difference 7Ty, — Tp:

q-S =cm(T,,~T,)

where S is the heat transfer surface area.

Depending on the method of heat dissipation into the surrounding space,
convective cooling systems are divided into closed and open systems. A mandatory
element of a closed cooling system is a heat exchanger, in which the cooler that has
received heat from the hot wall dissipates it into the environment or transfers it to
another coolant.

3) Mass transfer cooling principle. This cooling principle can be implemented in
the form of porous (Figure 2), film, or barrier cooling. When cold gas or liquid is
introduced directly into the wall layer of the counterflow, the thickness of this layer
increases, the hot gas is repelled from the protected surface, resulting in a decrease in
the intensity of heat transfer on the surface.

The advantages of this method of protection over others are, firstly, the
preservation of the external shape of the protected surface, and secondly, the ability to
maintain the surface temperature at the desired level by adjusting the cooler flow
accordingly.

Consider film cooling. Hot gas moves along a wall that is covered with a film of

coolant that enters through one or more slots or holes located at a certain distance from
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each other along the surface. The surface temperature of the body will not exceed the

boiling point of the liquid as long as there is a film on the surface.

Figure 2 — Gas turbine blades with porous (left) and convective film (right)
cooling (7 - porous shell;

2 - bearing rods, 3 - air cavities, 4 - air supply channels)

In barrier cooling, the protected wall is insulated from the hot gas flow by a layer
of cold gas that is fed to the surface through slots or holes.

Porous cooling is a very effective method of thermal protection. One of its
advantages is that the coolant is delivered through the surface. Passing through the
pores, the coolant takes heat from the wall, and when it reaches the surface, it reduces
the intensity of heat transfer between the hot gas and the wall, affecting the boundary
layer. The cooler can be gas or liquid. Gases are generally preferred due to their higher
operating temperatures and lower pressure drop as they flow through the pores. In
terms of coolant consumption per unit of protected surface, porous cooling is more
efficient than the other methods already discussed. However, the use of porous cooling
requires the manufacture of porous walls using a rather complex technology. In
addition, when operating such a system, it is necessary to take measures to clean the
cooler to avoid clogging of the pores.

4) Radiation cooling. The heated surface of a body becomes a source of thermal
radiation, dissipating the thermal energy that comes to it into the surrounding space.
The radiation flux density g of a surface with temperature 7' and blackness ¢ is
characterized by the Stefan-Boltzmann law:

q = eoT* ’
where o0 — is Stefan-Boltzmann constant, which is approximately equal to 5,67 -

wt
m2K’

1078
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The capabilities of a radiation cooling system are limited by the level of
permissible surface temperatures. The radiation cooling method is based on the idea of
equality of the heat flux supplied to the surface from the outside and the heat flux
dissipated by this surface through radiation. The surface temperature 7, assuming that

the heat transfer inside the coating is equal to zero K, is determined by the equation:

_4/9
TW_V%O'.

Obviously, with this method of cooling g < ean4. Refractory metals, such as
molybdenum, tungsten, etc., are used as structural materials for the radiation cooling
system.

5) Electromagnetic heat transfer control. To regulate the temperature of the
external surface, methods of electrical or magnetic influence on the plasma flowing
around the surface to be protected can be used. The magnetohydrodynamic method
requires the creation of a force field in the ionized plasma flowing around the body.
The magnetic field, acting on a layer of compressed gas, which includes, in addition to
neutral molecules and atoms, electrically charged ions and electrons, increases the
distance between the shock wave and the body surface, which leads to a thickening of
the boundary layer and, consequently, to a decrease in velocity and temperature
gradients.

The thermoelectric method of absorbing heat by converting it into electrical
energy can also be used.

6) Cooling of bodies due to physical and chemical transformations on their
surface. It is well known that any phase transformation is accompanied by a significant
thermal effect. In metals, melting results in a partial weakening of interatomic bonds,
and during evaporation, all the bonds of the crystal lattice are broken and the atoms
become almost independent of each other, so the thermal effect of evaporation is much
higher (10-20 times) than the thermal effect of melting. If a film with a very low melt
viscosity is formed during melting, it can be blown off the surface almost instantly by
an oncoming gas flow. Therefore, it is important not only to select a substance with a
high thermal evaporation effect, but also to ensure that this effect is always realized
when the surface is destroyed. Therefore, ablative thermal protection systems are
designed as combined systems that meet the following conditions:

1) absorb a large amount of heat during physical and chemical transformations;

2) have a high value of volumetric heat capacity cy;

3) if possible, have high erosion resistance to ensure a small mechanical mass
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loss;

4) if possible, have a high temperature of the destroyed surface and a high value
of its degree of blackness (¢);

5) form gaseous products with a low molecular weight during destruction to
effectively reduce convective heat flow;

6) the melt film, if formed, must be sufficiently viscous.

To conclude the review of thermal protection methods, we can make some
qualitative generalizations:

— heat storage systems have limitations both in terms of the total amount of heat
released and the maximum specific heat flux due to the limited thermal conductivity of
materials.

— radiation cooling systems are limited in terms of maximum specific heat flux,
but in practice can operate at any total heat supply.

— for aerospace systems with a descent time of less than 10 minutes, ablative heat
shielding materials have an absolute advantage over other possible methods in terms
of weight efficiency.

— for very long, and therefore less strenuous, thermal descents in the atmosphere,
mass transfer comes first, followed by a radiation thermal protection system. This is
because an increase in the time of descent in the atmosphere, without reducing the total
amount of heat, proportionally reduces the density of the heat flux supplied. The
equilibrium temperature is reduced to such an extent that the radiation cooling system
can fully cope with the task of dissipating the energy supplied to the surface of the

descent object without complex additional measures.

3.3. Separate means of ensuring thermal conditions

Let us consider in more detail examples of elements of thermal management
systems for complex technical facilities: screen-vacuum thermal insulation, heat pipes
and radiation-optical coatings, which, however, are subject to changes in their

characteristics under the influence of environmental factors.

3.3.1. Screen and vacuum thermal insulation
The impact of external heat exchange on the internal thermal conditions of

technical facilities can be significantly reduced, and in some cases reduced to an
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insignificant level, if special thermal insulation is used (Figure 3).

The element of such thermal insulation is a package assembled from opaque
screens and cushioning material, which largely prevents the screens from contacting
and thereby reduces conductive heat transfer. Depending on the operating conditions,
the screens are made of polymer film materials or metal foil. Shields made of polymeric

materials are used when their temperature does not exceed 150°C.

Figure 3 — Layers of screen-vacuum thermal insulation in a section

At higher temperatures, the screens are made of metal foil: aluminum foil if the
temperature does not exceed 500°C, and nickel foil if the temperature does not exceed
1000°C. The thickness of the screens is sometimes 5 microns and sometimes 10
microns. In an uncompressed, pumped package, heat transfer through the insulation is
mainly due to radiation heat transfer between the screens. To evaluate the thermal
insulation properties of the screen-vacuum insulation, we assume that the thermal
conductivity of the residual gas and the heat transfer by conduction through the contact
points of the screens are negligible compared to the heat transfer due to radiation heat
exchange between the screens. In addition, let's assume that the degree of blackness
of the screens ¢ is the same on both sides and does not depend on temperature. In this
case, in the steady-state mode, the density of the resulting heat flux g, through the »
package of screen-vacuum insulation is determined by the following expression:

o = —Z‘K/V_EWUT&},
a(n—1)+1

where gy — 1s the density of heat flux absorbed by the outer surface of the screen-
vacuum insulation package;

ew and gy — are, respectively, the degree of blackness of the outer surface and the
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reduced degree of blackness, with ey = i;

Ty — is the temperature of the last internal shield - a fixed temperature equal to,
for example, the internal temperature of the compartment (object of protection).

In engineering practice, the thermal insulation properties of insulation are
evaluated by the value of the resistivity R.

It 1s the value of R that is used in the study of the thermal regime of an object
whose thermal regime is ensured by insulation. In this case, the value of the heat flux
qo 1s determined by equation:

Iy — T
R

qy =

TI,; — qW_qO

EyO

Since , using the first expression above for gy, we obtain the following

expression for estimating the value of R:
n-1
eno (Tiy+T¢) (Tw+To)”

Of interest are the results of comparing the thermal insulation properties of
insulation with those of conventional thermal insulation materials, the thermal
conductivity of which is usually characterized by the thermal conductivity
coefficient 4.

The relationship between A and R can be established using the thickness of the

A T, -1
49 :g(TW -T;) 9, =r 0

insulation o. After all, on the one hand , and on the other R

A=9 o . o . .
A By isolating parts of the object of protection with screen-vacuum insulation, it
is possible to reduce the impact of external heat transfer on the internal thermal state

of these compartments and elements to a small, and in many cases negligible, value.

3.3.2. Heat pipes

Another important element of the thermal management system for technical
facilities is heat pipes (Figure 4), which are devices with very high thermal
conductivity. The heat flow from the device (3) is transferred through the structural
element (4) to one of the ends of the heat pipe (1). The refrigerant in the closed space
of the heat pipe heats up and turns into a gaseous state, taking away the heat necessary
for vaporization. The vaporized refrigerant flows to the other end of the heat pipe (this

flow is shown by the light wide arrows).
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Figure 4 — Diagram of the heat pipe

The temperature of the second end of the heat pipe is lower, so the vaporized
refrigerant condenses, releasing the latent heat of vaporization to the structural
elements of the second end of the pipe. The refrigerant returns in a liquid state through
the capillaries or porous walls of the heat pipe (2). The heat flux is removed from the
structural elements of the second end of the heat pipe by a heat sink or cooling liquid
(element 7). The heat is then discharged into the surrounding space either directly from
the heat sink element (7), if it is located on the outer surface of the object, or by means
of a liquid cooling circuit (if it is in the thermal management system) and a radiator-
cooler.

In addition to high effective thermal conductivity, the heat pipe is characterized
by an isothermal surface with low thermal resistance. In this case, the condensing
surface of the heat pipe operates at an almost constant temperature. If localized heat
runoff occurs in a certain territory/area, the amount of steam condensation in this
place increases and thus the temperature is maintained at the same level. Improved
pipe performance is achieved through the use of a feedback loop. The gas pressure in
the tank is changed by an electric heater, which is regulated by a signal from a sensor

installed at the heat source.

3.3.3. Radiation-optical coatings
The use of heat-insulating materials, coatings, and surface treatments to obtain

certain radiation-optical characteristics allows, first of all, to reduce and limit the limits
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of changes in loads on the system, which, of course, makes it possible to simplify the
system and improve its mass and energy performance. The use of materials and
coatings as passive regulators of the intensity of external heat transfer is associated
with one unfavorable circumstance: many materials, when exposed to short-wave
electromagnetic and particle radiation from the Sun, change their radiation-optical
characteristics over time, i.e., absorption, reflectivity, transmission, and emissivity.
Changes in these characteristics are the result of so-called radiation damage to
materials, which occurs mainly due to ionization, electronic excitations, displacement
of substance atoms, dissociation of chemical bonds in molecules during absorption of
high-energy photons and interaction with high-energy charged particles.

Materials degradation creates difficulties in solving the problem of ensuring the
thermal regime of aerospace systems, especially in connection with the increase in the
As coefficient of white coatings applied to surfaces exposed to solar radiation to reduce
their temperature level.

The degradation of coating properties worsens the performance of radiant
refrigerators used in active temperature control systems and increases the overall
temperature level when using passive thermal management systems. Some idea of the
nature of Ay change in time for several known thermostatic coatings and materials in
operation can be obtained from the consideration of Figure 5. Figure 5 shows the
dependence of the ratio As(t)/ As(0) on the time t (months) of exposure to solar

radiation of the experimental samples of coatings.

1
12 > —

11 /,
40/ "
0 1 2 Z 7 5

Figure 5 — Changes in space over time of the absorption capacity of some

coatings in relation to solar radiation

1 - white enamel, 2 - polished aluminum, 3 - paint based on aluminum powder (pigment) and

silicone binder, 4 - black paint.
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3.4. Investigation of fracture mechanisms

3.4.1. Mechanisms of destruction of thermal protection materials

The principle of operation of ablative thermal protection systems is characterized
by the loss of the surface layer or decomposition of one of the material components in
order to maintain a favorable thermal regime of the internal layers and the protected
structure itself. The destruction of the surface layer occurs as a result of various
physical and chemical transformations under the influence of convective and radiation
heat flows coming to the surface, diffusion flows of chemically active components, as
well as under the influence of pressure and friction forces.

Chemical reactions can occur both with the participation of counterflow
components and independently of them. In addition, erosion can occur on the surface
of the heat shielding coating under the influence of internal pressure or external forces,
as well as as a result of thermal stresses - mechanical removal in the form of individual

particles.

Figure 6 — Thermal ablation protection of the Apollo command module
capsule after return

The use of ablative thermal protection systems has significant advantages over
other methods of thermal protection. The main one is the self-regulation of the process,
i.e., a change in the mass flow rate of the coating material when the thermal load
changes. Fracture processes are accompanied by phase and chemical transformations,
as well as injection of fracture products into the oncoming flow, which leads to a
decrease in the temperature gradient across the boundary layer and, consequently, to a
decrease in the heat flow to the wall. The most common ablative heat shielding

materials are usually composite compounds, and their individual components have
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different thermochemical resistance under given external flow conditions.

However, in the process of destruction of the composite material, not individual
failure rates for each component are realized, but a certain total indicator, determined
mainly by some one component, the mass content of which in the material is large
enough or it is able to form a mechanically strong frame that has the best ability among
other components to withstand the aerodynamic effects of high-temperature gas flow.
The role of other components of the composite material is not limited to that of a
thermal ballast, but through chemical and physical interaction with the defining
component, they affect the weight transfer of the latter. Gasified substances formed
during the destruction of the thermal protection coating, getting into the boundary
layer, have a chemical and physical effect on it. In many cases, chemical reactions
occur with the release of heat, which worsens the heat balance in the surface layer.
However, the formation of large masses of gaseous products as a result of these
reactions ultimately neutralizes this undesirable effect, as it leads to an increased
blowing effect. Graphite is very popular as a heat shielding material. Its fracture
mechanism differs from the discussed fracture mechanism of composite materials. The
difference is primarily due to the fact that graphite does not form a melt under moderate
pressure. On the surface of graphite, not only sublimation can occur, but also a number
of chemical reactions, the thermal effect of which differs from the heat of sublimation.
The destruction of graphite begins long before the sublimation temperature is reached.
This is due to the high reactivity of graphite in many gaseous media, especially in
oxygen and air. At surface temperatures of up to 1100 K in air, graphite fracture is
usually entirely determined by reaction kinetics, i.e., the fracture rate wvaries
exponentially with surface temperature. After a small transitional section, a region
begins where the destruction process is limited by the rate of counter-diffusion of the
oxidizer and destruction products in the multicomponent boundary layer. At the same
time, the rate of destruction is weakly dependent on the surface temperature, which can
vary from 1200-1600 to 2400-3800 K, depending on the pressure. It is only at higher
temperatures that the actual sublimation process, which depends on the pressure in the
boundary layer, begins to play an increasingly important role in the removal of the
graphite mass. The mass entrainment rate increases exponentially with increasing wall
temperature. As for the thermal effect of fracture, at low surface temperatures it is not
only very different from the heat of sublimation (in the case of oxidation, it can even
become negative), but also significantly depends on the composition of the gas in the

boundary layer.
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3.4.2. Effective enthalpy of destruction

Due to the complexity and diversity of the destruction mechanisms of thermal
protection materials, the question of criteria for comparing thermal protection materials
is becoming very relevant. A clear characteristic for comparing different thermal

protection materials is the so-called effective enthalpy of destruction:

_ q-¢eoTy
IEFF - G 5
>

g=(2)-(I,~1,)
where €p :

Gs _is the mass flow rate per unit surface area.

The effective enthalpy Iy determines the amount of heat that can be "blocked"
by the destruction of a unit mass of a coating whose surface has a temperature of 7y as
a result of all physical and chemical processes accompanying this destruction. In other
words, this is a characteristic of the energy intensity of mass removal from the surface
of ablative heat-protective coatings, which includes not only the amount of heat
absorbed during heating, thermal and phase transformations of a unit mass of material,
but also the thermal effect of blocking the convective heat flow supplied when gaseous
destruction products are injected into the boundary layer. The effective enthalpy Izgp
is an indicative characteristic for comparing different heat shielding materials. The
higher the effective enthalpy of a material, the better it is. Attention should be paid to
the known independence from geometric dimensions. After all, unlike the heat flux,

the value of which, given the parameters of the incident gas flow (ps 1 I;) 1s inversely

proportional to JR , where R — is the size of the body, the effective enthalpy clearly
does not depend on either the shape or size of the body. This makes it possible to use
it as a parameter to comply with the conditions of bench-scale experimental studies of
a full-scale destruction situation. If we denote by y the parameter characterizing the
ability of the coolant to reduce the heat flux, which is commonly called the injection
coefficient, and by Gy the mass of gaseous decomposition products with a thermal

effect of 40y, then the expression for the effective enthalpy can be written as
Igpr = ¢(Tw — To) + I'(AQw + v (s — Iw),

where
It should be noted that the coefficient y depends on the ratio of the molecular

weights of the injected products and the incident gas flow, but it is primarily a function
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of the flow regime in the boundary layer. In engineering practice, it is assumed to be
approximately 0.6 for laminar and 0.2 for turbulent boundary layers. From the
definition of the effective enthalpy and the above expression for it, it follows that in all
cases when " # 0, it should increase significantly with the growth of the enthalpy of
the retarded flow. The parameters of the counterflow can also be influenced by changes
in the temperature 7T of the fractured surface, the fraction of removal in the gaseous

form (parameter /") and the total thermal effect of surface processes (4Q0w).

3.4.3. Failure mechanisms of heat engine components

The working conditions of structural materials of heat engines are characterized
by a variety of operational factors, which primarily include high levels of stresses and
temperatures, their cyclicity and duration, and the presence of a chemically active
working environment. In the course of the study of heat engines after operational
operation, the presence of damage of various nature, namely cracks of mechanical and
thermal fatigue, irreversible ultimate deformation of parts, burnouts, peeling of
coatings, and wear of friction pairs, was established.

Combustion chamber. The operating conditions of engine combustion chamber
elements are characterized by significant values of cyclic mechanical and thermal
stresses (Figure 7). This led to the appearance of mechanical and thermal fatigue
damage (cracks), irreversible deformation of structural elements. The depressurization
of brazed seams and other areas of the fuel collectors was detected. One of the reasons
for these defects was thermal stresses arising from the limited deformation and the
difference in the coefficients of linear expansion of the materials of the protective
coating, weld, inlet tube, and injector body.

This resulted in the formation of cracks in the coating and the wall of the inlet
tube, which caused further depressurization of the fuel channel and burnout of the
combustion chamber housing parts. Cracking along the collector's welds occurred at
the weld boundary (fillet).

No metallurgical defects or obvious brazing defects were found in the fracture
zone. Metallographic analysis of the fuel circuit pipeline fracture showed no changes
in the structure and composition of the metal. The cracks originated from linear
concentrators located near the outer surface of the pipeline. Cracks were also observed
on the vessel diffuser struts (Figure 7). The average length of the cracks varied in the

range of 3...6 mm.
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Figure 7 — Cracks in the body of the main combustion chamber

1. Gas turbine. The most stressed structural elements of a gas turbine are its
disks, impellers, and nozzle blades. The blades are produced by the directed
crystallization method and have gas-plasma high-temperature protective coatings.
Despite the material's safety margins, the parts are characterized by thermal fatigue
fractures in the low-cycle fatigue region. The most common defects of the blades were:
thinning of the inlet edge, appearance of thermal fatigue cracks, and gaps. For these
reasons, up to 50% of the blades were rejected. There are also cases of blade breakage
(Figure 8). In this case, the surface of the blade was brown and dark gray in the fracture
zone. At the fracture site, the surface of the trough and the inlet edge was burned. In
addition, thermal fatigue cracks were detected on the inlet edge and on the trough side,
as well as peeling of the coating. The fracture was oxidized and had a gray color of
various shades. At the inlet edge at the site of the longitudinal crack formation, wall

thinning to 0.1 mm or less was recorded.

Figure 8 — Destruction of high-pressure turbine blades
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There was a "different thickness" of the walls, especially in the area of the inlet
edge on the side of the trough and back. Metallographic analysis of the material showed
the formation of interdendritic porosity, which contributed to the degradation of its
mechanical properties and the active accumulation of thermal fatigue damage until the
appearance of a main crack and its further growth. Changes in the material structure
also caused unidirectional irreversible deformation of the blade.

Despite the relatively low stress values, a significant number of defects were
found in the nozzle blades (Figure 9) in the form of thermal fatigue cracks in the stress

concentration zones and in the area of the cooling system channels.

Figure 9 — Thermal fatigue cracks in the nozzle blades

The rejection statistics show that the most intensive material hardening occurs
during the overhaul life, which is associated with both the accumulation of
microdefects and the quality of the previously performed repairs. In addition, high-
temperature wear occurred in gas turbine parts. This is observed on the surfaces of the
sealing inserts that provide the required radial gap between the casing.

Other components. The structural elements of these units are particularly
characterized by thermal extremes. For example, the temperature difference between
different parts of the mixer can reach 200...250°C. The heterogeneity of the thermal
state of the part caused thermal stress and, as a result, the appearance of thermal stress
cracks. Their length in the area of the holes in the base material ranged from 3 to 15
mm. Wear marks appear on the rubbing surfaces and in the hinges, thermal fatigue
cracks appear in the body of the sashes, and the sashes themselves are permanently
deformed.

Analyzing the results of the study of heat engine parts, it should be noted that

mechanical and thermal defects (cracks, wear) are the main type of damage to parts
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that limit the service life.

Conclusions

The research summarizes theoretical and practical materials on the mechanisms
of destruction and protection of heat-stressed reusable technical systems. It has been
established that the functionality of the material decreases with service life. It is
advisable to use the research results in the development and implementation of
technological measures in the processes of manufacturing, repair and operation of
reusable technical objects. The statistical analysis of the defecting results shows the
importance of timely and high-quality diagnostic and repair work, confirms the
relevance of improving the scientific basis for predicting the current and limit state
(properties) of materials before and after restoration measures, as well as the
introduction of effective technologies for diagnosing and restoring structural elements.

The rapid development of scientific and technological progress and the need to
ensure the operability of structural elements of technical facilities in modern conditions
stimulates the development of manufacturing and repair technologies, namely creation
of high-quality structural materials, coatings and product material systems [9, 10, 11,
12, 13, 14, 15, 16, 17]; improvement of technologies for restoring the properties of
structural elements and ensuring further safe operation; improvement of technologies
for non-destructive testing of the technical condition of structural elements in the
process of manufacturing, repair, and operation. Further development of technologies
for diagnosing and restoring structural elements of aerospace systems, through the
introduction of modern means and methods of their use, will allow to meet the growing

demands of operators to increase resource indicators and reduce operating costs.
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i

BucokorexHoymoriuai  BHPOOHMIITBA,  CKJIAaJW,  JIOTICTUYHI  KOMIIaHIii,
CLIILCHKOTOCTIOAPChKI MIAMPUEMCTBA Ta 3aKJIaJd OXOPOHHU 370pOB'S IIYKAaIOTh HOBI
1HHOBAIlIWHI CIMOCOOM TMIJABUIIEHHS e()EKTUBHOCTI TEXHOJOTIYHMX omepariii. B
0araThbOX BUIAJAKaX PIIICHHSM € 3aCTOCYBaHHS MaHIMYJATOPIB 200 aHTPOMTOMOPHHUX
po6otiB (AP). CydacHi MaHINyJsSTOpU - 1€ MOBHICTIO aBTOHOMHI 1HTEJIEKTyalbHI
MalIMHM, $KI MiJBHUIIYIOTh MNPOAYKTHUBHICTH IMIpalli, CKOPOUYYIOTh Yac MPOCTOIO
00J1aTHaHHS, YCYBAIOTh MIOMIJIKH TTO3UIIIFOBAaHHS 00’ €KTIB 1 T.11.

[Ipu BUKOHAHHI TEXHOJIOTIYHMX OIepaliil 3aBlaHHd CUCTEMHU KepyBaHHS AP -
3a0e3MeYnTH NEePEeMILICHHS MOJIIOCY CXBaTa MO 3a3Jaleriib BUSHAYCHIN TPaeKTOPIi.
[Tix yac BUKOHAHHS TEXHOJIOTIYHUX OTepalliit 10 pododoi 30Hu AP mMoke moTpanutu
nepemkoaa. Ha BimMiHy Bi momepenHix 3aco0iB aBTomarm3aiii, cydacHi AP He
MOKJIAJIAI0THCS Ha 3a37aJIeT1/Ib BU3HAUCHI TPAEKTOPIi MEPEMIIIICHHS MOJI0CY cXBaTta 1
MOXYTh [IATH B YMOBaX JWHAMIYHOTO 30BHIIIHBOIO CEpeoBUIla Oe3 Harisary
onepatopa. [ns Hapirauii AP BUKOpHUCTOBYIOTH €1€MEHTH poO0OYOro MpOCTOpy 1 HE
BHUMAararoTh J10poroi Moaudikarii iCHy104oro BUpOOHUYOT0 MaliJaHYHKa.

Cucrema kepyBanHs AP noBuHHa:

— 3AIUCHUTH aHaAI3 TIOTOYHOTO CTaHy POOOYOT0 MPOCTOPY,

— T'CHCPYBATHU CTpaTCFiI-O JOCATHCHHSA BHU3HAYEHOI1 MCTH,

CIUTaHYyBaTH ONTUMAJIBHY TPAEKTOPIIO PyXY 10 00’ €KTY,

— CHHTE3yBaTH KOMaH/M Ha BUKOHABYl OpraHH.

Jlo ckmamy cuctemu kepyBaHHi AP BxomuTh Hallp MaTYWKIB, €IEMEHTH
MITYYHOTO 1HTEJEKTY, aJTOPUTMH MAIIMHHOTO HaBYaHHA Ta OOUYMCIICHb, 1HTEP(QEIiC,
CUCTEMH KOHTPOJIIO, KaHAJM 3B 3Ky 1 T.M. [[yst 3iCHEHHS TEXHOJIOTIYHUX OTeparlii
3  BUOyXOHEOE3MEYHWMH, TOKCHYHUMH ab0  paaloaKTUBHUMH 00’ €KTaMu
3aCTOCOBYIOTBbC AP 3 JHCTaHIIMHMM KOIMIOBAaHHSM pPYXiB JIIOJWHHU-OMEpATOpa.

Komitoroue ympaBniHHS mnependadyae TOYHE MOBTOPEHHS KIHEMATHYHOIO CXEMOIO

*Authors: Ashhepkova Natalja Sergeevna
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S

MAaHIIyJISITOpa 3MiH y3arajJbHEHUX KOOPAUHAT 3aJJaHUX OMEepaToOpOM.

Illepesacu ()ucmaHuiﬁHOZO Kepy6earHA.

— CXOXKICTh KIHEMaTHYHHMX CXEM MAaHIMyJsTOpa Ta PYKH OIepaTopa CIpPOIILye
npouenypy GopMyBaHHS KEpYIOUUX KOMaH/ JJisi KO)KHOTO BUKOHABYOT'O MPUBOY B
KIHEMaTUYHMX Tapax,

— JUCTaHLIMHO KepoBaHuil AP Moxe B3aeMoaisiTM 3 1HCTPYMEHTaMH,
OCHAILIEHHSIM 1 YCTaTKYBaHHSM SIKE MPU3HAYEHO JI1 BAKOPUCTAHHS JIFOJUHOIO.

Heoonixu oucmanuilino2o KepyeaHHs.

— orepaTop 1mo30aBleHU TAKTUIILHUX BITIYTTIB.

— omepaTop He BIAUyBa€ poOOUYUX 3YCUJIb Y IIapHIpaxX MpHU 11X MaHIMYJISITOpA.

— OmepaTop HEe Ma€ 3BOPOTHOTO 3B'A3KY MO KOHTAKTHUX 3YCHIUISX MIXK CXBaTOM
(1HCTpyMEHTOM) 1 00'€KTOM MaHIITyJTFOBaHHS.

— omepaTop MOBHHEH B XOJII TEXHOJIOTIYHOTO TMPOIeCy 3 TMepIIoi crnpoou
reHepyBatu "ifeanbHy TpaekTopito" AP.

— HEOOXI1IHICTh OaraTopazoBoi repenayli Kepyrdnx Ta iHpopMaIiifHUX CUTHAJIIB
ICTOTHO CMIOBLILHIOIOTH TEXHOJIOTIYHUH TPOIIEC.

OnHi€l0 3 OCHOBHUX IMPOOJIEeM IIPH CTBOPEHHI MPHUCTPOIB AMCTAHIIHHOTO
KEpyBaHHS MaHINYyJISITOpaMH € HEIOCTaTHIM piBEHb 3BOPOTHOTO CHUIOMOMEHTHOTO
3B'A3KYy MIXK MaHIyJISTOPOM Ta ornepatopoM. IIpu BUKOHAHHI TEXHOJIOTIUHHUX
orepailiii 3 BUOyxoHeOe3MeuHUMHU, TOKCHYHUMHU a00 pajiloaKTUBHUMHU 00’ €KTaMU 11e
MOK€ TMPHUBECTH O 3HAYHOTO YCKJIAJHEHHS IpOLECy KEpyBaHHS Ta BTpaAT cepel
BIMICBKOBUX, PATYBAJIBHUKIB Ta IUBIJILHOT'O HACECJICHHS.

Merta nocaimpkeHHs po3podut iHTepderc s peamizaiii Oi1arepalbHOTO

KEepyBaHHS aHTPOIIOMOP(PHUM POOOTOM.

AKTYyalbHICTb _ JAOCHDKEHHS  OOYMOBJE€HA  IIMPOKUM  BIPOBAIKEHHSIM

JAUCTAHLIMHOTO KepyBaHHS POOOTaMH 13 3aCTOCYBAHHSAM PIZHOMAaHITHHX MPUCTPOIB
KepyBaHHS (PYKOSITKH, PKOUCTUKH 1 T.11.).

JI1s1 NOCSITHEHHST METH MOTPIOHO PO3B’A3aTH HACTYIIHI 3a]1a4i:

— aHaJi3 B3aeMoii poOoTa 3 30BHIIIHIM CEPEIOBUIIIEM,

— aHaJi3 KOHCTPYKIIIM MPUCTPOIB TUCTAHIIIMHOTO KEPYBaHHS poOOTaMH,

— CHHTe3 CTYKTYpH iHTepelcy sl peanizallii AucTaHIiiHOrO KepyBaHHs AP.

BrinieHHsT pe3ynbTaTiB HOCHIKEHHS JO3BOJIUTH BHUPIMIATH ICHYIOYY HAYKOBY
npobiieMy, a came: 3a0e3MeUeHHs aJIeKBaTHOT'O 3BOPOTHOTO CUIIOMOMEHTHOTO 3B’ SI3KY

MDK MaHIIMyJSATOPOM Ta OIEpPaTOpPOM 13 3aCTOCYBAHHSIM MPHUCTPOIO JUCTAHIINHOTO
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KEepyBaHHS.

4.1. Anaji3 B3aemMo/ii po0oTa 3 30BHILIHIM cepeoBHIIIEeM

Po6or, six kepoBaHa MalIMHA MA€ HACTYIHI BIaCTUBOCTI:

— YHigepcalvbHicmb, TOOTO 3JAaTHICTh BHUKOHYBAaTH pI3HI MEXaHiuH1 1ii B
peanbHOMY MpocTopi. JJist 11boro poGOTOBI HEOOX1THO MAaTU MEXaHIYHY CTPYKTYpY 31
3MIHIOBaHOIO T'€OMETPIEIO JIAHOK.

— adanmusHicme 1O 30BHINIHHOTO CEPEOBHINA, TOOTO 3aTHICTH CaMOCTIHHO
MPUCTOCOBYBATUCS (3MIHIOBAaTH CBOIO CTPATETii0, KIHEMAaTWUYHY KOHQIrypallio,
TPa€eKTOPII0 200 MapaMeTpu PyXy) 3aJICKHO Bl 3MiH poOOYOI0 MPOCTOPY.

Cxema B3aeMofii poOOTa 3 30BHIIIHIM CEPEIOBUILNEM NPH AUCTAHLIHHOMY

KepyBaHH1 300pakeHa Ha puc. 1.

Komanu kepyBaHHs

v

MexaHiuHMHA BryTpuuss ITpucrpiii
OaraToJaHKOBHiA ingopmartiz 00poOKH
JIAHIIOT iH(popMarii
A A
Bzaemonis
30BHINTIHA Mosa
iH(popMaIis
A 4
30BHIIIHE
3anauu
CepeIOBHIIIEC

Pucynok 1 — @yHknioHa/JIbHa cXeMa B3a€EMO/Iil AHTPONOMOP(pHOTo podoTa

3 30BHIIIHIM cepepoBHINEM Asmopcvka po3podka

[Ipu xkepyBaHH1 poOOTaMU B3a€MOJIIIOTh YOTUPU OCHOBHUX MPOCTOPH:
1) pobouuii npocmip abo peanbHul (HI3UYHUNA TIPOCTIP, Y SKOMY i€ POOOT.

Ry(1) 5

[Tono>xeHHs i1 OpieHTAaIlis BAKOHABYOTO Oprany (CXBary) 3aal0ThCsl BEKTOPOM
IIICThbOMa KOMIIOHEHTaMH. 3a3BU4Yail TPU KOMIIOHEHTH BH3HAYAIOTh KOOPIWHATH

MMOTOYHOTO TIOJIOKEHHST 0co0imBOi Touku P (momocy cxBata abo po6ovoro
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1HCTPYMEHTY), 111€ TP KOMIIOHEHTH BU3HAYAIOTh OPI€HTAIIF0 POOOYOTO IHCTPYMEHTY.

KommoneHnTu BekTopy Ry (1) 1HO/I1 Ha3UBAIOTh OIEPALIMHUMU KOOPAUHATAMH.

2) npocmip 3MIHHUX KIiHeMamu4Hux nap, y SKOMY KOHQirypaiiss poOota

omucyerbest Bekropom 4() | sxuif MicTTh, K IPABHIO, CTUIBKU K KOMIIOHEHT,
CKITbKM ¥ CTyneHiB pyxamBocTi. L[i KOMIIOHEHTH Ha3WBalOTh Yy3aralbHCHUMU
KOOpAMHATAMHU.

3) npocmip momenmia, iK1 pO3BUBAIOTHCA B KIHEMATHYHUX Mapax MPUBOJAMU i

30BHIIIHIMH CHJIaMU. Py1IiiiHi MOMEHTH YTBOPIOIOTh Y HBOMY BEKTOD M),

4) npocmip KOMaHO Kepy8auHs, y SKOMY JIHACHI BEKTOPU KEPYBaHHS (HAPUKIIA],
Hanpyru adbo CTpyMHU Ha BXO/JIl TPUBOJIIB CITIAKYIHOUOi CUCTEMH) TTIO3HAYAOTHCS Yepe3
U

B3aemogist poOoTa 13 30BHIIIHIM CEPEOBUIIEM, Y 3arajJbHOMY BHJI1 MICTUTh Y
co0i Tpu OCHOBHI €TaIu:

— pO3yMiHHSI 3aBIAHHS;

— MOXJIMBUU TIOLIYK JIOAATKOBOI 1H(opMarii abo 1HCTPYMEHTIB O IMOYaTKy
BUKOHAHHS 3aB/IaHHS,

— OesmocepeHE BHUKOHAHHS 3aBAaHHA (IEsIKOI Makposagadi, sKa MOXKe
CKJIQJIaTUCH 3 BEJIMKO1 KIJILKOCTI eJIeMEHTapHUX Ii/13a1a4). BBakaeThCs, 1110 KOXKHI1 JIB1
MaKkpo3ajayl He3aJIeKH1 ¥ 3B's13aH1 JIUIIE MOXKJIMBOIO MOCIIIOBHICTIO BUKOHAHHS B
qaci.

MexaniyHa yacTuHa 0araTOJIAaHKOBOTO pO0OOTa Ma€ CTPYKTYpPY KIHETHUYHOTO
naniora (puc. 2). Ilepuri Tpu crymeHi pyxiauBocTi (g1, ¢2, ¢3) TO3BOJSIOTH
3a0e3MeYNTH B MPOCTOPI KOOPAWMHATH OCOOMMBOI TOYKK P, TOOTO TMONIOCY CXBaTy
MaHinyJaropa (puc. 2). IHIN Tpu CTymeHi pyXJHMBOCTI (q4, (s, Js) JO3BOJISIOTH
3MIACHUTH OPIEHTAIII0 CXBAaTy. 3MIHU Y3araJdbHEHHUX KOOPJIMHAT y KiHEMaTHUHUX
mapax 3IIMCHIOIOTBCS 3@ JIONIOMOTOI0 BHUKOHABYHMX MPHUBOMIB (EJIEKTPUYHOTO,
TiApaBIivHOTO 200 THEBMATHYHOTO THUITY).

3aBnaHHsI KE€pyBaHHsS POOOTOM 3BOJUTHCS 1O DIIIEHHS PIBHSAHHS TPSIMOTO i

3BOPOTHOTO MEPEXOY:

U (1) <> M(t) < q(t) < Ry(?) (1)

SAxuro piBasiHHESA (1) po3B'sI3HE, TO AIrOPUTM KepyBaHHS - CHHTe30BaHoO. [Iporiec

KEpyBaHHS PO3KJIAIA€ThCS HA €TallN:
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Pucynok 2 - Kinematuuna cxema antponomopgHoro podora

1. BuszHavaeTbcs BEKTOP U 10610 mocmimoBHICTS KEPYIOUHUX Hampyr, II10
MOJIAI0THCS HA BX1J CIIIKYIOYOi CUCTEMH MPUBO/IB, BOJAHOYAC 33JAI0THCSI THMYACOBI

00OMEKEHHS.

2. B o6uncaoBaabHUM IPUCTPIil HAAA€ThCS MOCIT0BHICTD 3HaUYeHb 7 () 3 metoro
CaMOCTIHHOTO BHU3Ha4YeHHS (y peaJbHOMY MaciiTabli duacy Jias MOKJIMBOCTI

JTUHAMIYHOTO KepyBaHHS) BEJIUYNH M@ U@,

3. OGuucnoBaIbHUN NPUCTPIN 32 3aJaHUM 3HAYEHHSIM Ry nosunen nepenTu

CIIOYaTKy 10 q (t), notim o M () 1, HAPEIITi, 10 v,

Ha Bcix TppoX eramax 3a3HauyeHi BETUYMHU BH3HAUYAIOTHCS IOCHIJOBHO JUIS
MOMEHTIB 4acy, 110 BIJMOBIIAI0Th 0aKaHOMY Ha0Opy TPAEKTOPIH.

4. OOuMCmIOBaIbHUN TPUCTPI MOBHHEH CGHOPMYBaTH TPAEKTOPIi MIXK
KOH(IrypamisiMu KIHEMaTUYHOI CXeMH poOoTa B poOOUOMY MPOCTOpl, a MOTIM Y
npocTopi KepyBaHHs. Ha 1iboMy eTari B CHIIy HEMOBHOI BU3HAYEHOCTI TPAEKTOPIil,
MOYJIMBUH JIEIKUIA TPOSIB 3AaTHOCTI POOOTA JJO CAMOCTIIHOTO MPUIHSTTS PillICHb.

5. 3aBnanHs GOpMyYITIOETHCS POOOTOBI HE MATEMATUYHO, a JIIHTBICTUYHO, 1 pOOOT
MOBUHEH 3IHCHUTH caMOCTIiHI a1i. Onuc 3aBlaHHs HE € TOBHUM: JEsKI mapaMeTpH
HE BU3HAYCHI i MOBUHHI OyTH OTpUMAaHI 3 30BHIIIHBOTO CEPEIOBUIIA BIAMIOBIIHO 10
NeSKO1 CTpaTerti.

6. 3aBIaHHS YCKJIQJHIOETHCS, MOBA CIUIKYBaHHS 3 pOOOTOM HAOIMKAETHCS 10
PO3MOBHOI.

7. 3aBmaHHS poOOTY CTaBUTHCA YCHO, SIK MPU PO3MOBI 3 JoauHOW0. Ilpuctpiii
00poOKu 1H(pOpMaIIil MOBUHEH HE TUTBKU 3pO3YMITH MOBY, aJI€ il IEPETBOPUTH 3BYKOBI
XBWJI1 Y (hpas3u, TPYIH CIiB 1 T.]I., 3pO3yMITH IXHIN 3MICT 1 IEPEHTH 10 BUKOHABYUX JiH.

Takum 4MHOM, Y 11€ 3aBJIaHHS BKJIFOYAIOTHCS BC1 BUHAXO/H MO CIIPUUAHSTTIO 1 00po0T1Ii
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3BYKOBOI 1H(hOpMaIii.
Jlumie moYnHarO4M 3 M'ATOTO €TaIy, MOYXHA TOBOPUTH PO €JIEMEHTH IITYYHOTO

1HTEJIEKTY poboTa.

4.2. AHaJ1i3 KOHCTPYKIii NPUCTPOIB AUCTAHIIHHOIO0 KepyBaHHS

a”HTponoMopHuUMH podoTaMHU.

Jlns  opranizamii B3aeMozii po0OOoTa 3 OMEpaTOpoOM 3aCTOCOBYIOThCS PIi3HI
KOHCTPYKIIii MPUCTPOIB AMCTAHIIIHHOTO KepyBaHHA. [Ipy BUKOHAHHI TEXHOJOTIYHUX
omepaiii 3 TOKCHUYHUMHU ab0 BUOYXOHEOE3NMEYHHUMH 00 €KTaMH TOMHIIKA B
1HTepHpeTaIlii KOMaH]I OrepaTopa MOKe MPUBECTH 10 PyWHYBaHHS poOOTY Ta BTpaTam
cepen 0co00BOTO CKIIAY IMiAPO3ILTY.

SIKIIIO0 MaHIMyJISITOP BUKOPUCTOBYETHCS TIPU TIOJI0JIAHH] HACTIIKIB TEXHOTCHHHIX
ab0 pHUPOIHUX KaTacTpod, TO BiH MpPAIOE B YMOBaX HEBHU3HAYCHOTO 30BHIITHHOTO
CepeoBUIIA. Takuit  MaHIMyJIATOpP  JOIIIBHO OCHACTUTHU CUCTEMOIO
BIJICOCTIOCTEPEIKEHHS 1T CTBOPCHHSI €(EeKTy NPHUCYTHOCTI JIOIWHU-OTIEpAaTOpa y
poOoYOMy TPOCTOpI MAaHIMyJSITOpa [JIsi TEPMIHOBOTO pearyBaHHS Ha 30BHIITHI
BIUIMBH, 3a1I001raHHs 31ITKHEHHSIM MaHIMyJIATOpa 3 TEPEIIKoIlaMH Ta 30epeKeHHS HoTo
Ipare3aaTHOCTI.

[Tig wac mocnimkeHHs Oyyo mpoaHaNIi30BaHO KOHCTPYKIIT MPUCTPOIB KepyBaHHS
y BUTJISIA1 pI3HOMaHITHUX JDKOUCTHKIB [1-3] Ta pykaBuuku [4, 5].

KoHcTpykLilo MpUCTPOIO TUCTAHIIIMHOTO KEpyBaHHA Yy BUTIIAAlI Opaciera
HaBeleHO Ha puc.3. DopMyBaHHS KOMAaH] 3[IHCHIOETHCS 3a JOIMOMOTOIO YKECTIB.
Henonikom € Te, 110 3ampoONOHOBaHUA MPUCTPIA CHpUiiMae pyxu TUTBKH JOJIOHI Ta
NaiblliB JIIOAMHA 1 BHKOPUCTOBYIOTHCS Y KOMITIOTEPHHUX Irpax, TOOTO HE Mae
BUPOOHUYOI0 3aCTOCYBaHHS.

KoHcTpykllis NpUCTPOI0 JUCTAHLIMHOTO KEPYBaHHS MaHIMyJIsATOpamMu 3
BUKOPHCTAHHSM €K30CKEJICTOHY HaBelAeHO Ha puc.4. EK30CKelIeToH crhpuiimae
KePYIOUH PyXH PyKH JIFOJIUHU-OTIEpaTOpa Ta 3a TOTIOMOTOIO0 JIOKEMEHTA MOB’ I3aHUH 3
omeparopoM. Ilepemada KepyruMX CHTHAJIIB 10 MAaHIMYJISATOpa 3AIMCHIOETHCS
TUCTAHIIIAHO 3a JIONMOMOTOI0 Pajio3B’sI3Ky. 3BOPOTHIN 3B'A30K 3a0€3MeUeHO
HAsIBHICTIO (DYHKIIIOHAJIBHOTO €JIEMEHTY, KU MOPIBHIOE BIIHOCHI KyTH OO€pTaHHS
JIAHOK MPHUCTPOIO KEPYBaHHS 3 BINIOBITHUMHU BITHOCHUMHU KyTaMH BUKOHABUYOI CXEMH

MaHinyJaaTopa. JKIo BeIMYMHN 03HAYCHUX KYTiB HE 301ratoThesl, PyHKIIIOHATbHUN
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Pucynox — 3. IlpucTpiii KepyBaHHs1 32 JOIIOMOI00 KecTiB [1].

eJIEMEHT OJIOKY€ MOJANBIINKI PYX JIAHOK €K30CKEJIETOHY 1[0 CBITYUTH ONEPaTopy Mpo
HASIBHICTb NEPEIIKOAN PYXYy MaHIMyJIATOPA.

HenonikoMm naHOro MOpUCTPOIO € BIACYTHICTh KEPYBaHHS MalbIsIMU TOOTO
PYXJIMBUMH €JIEMEHTaMH CXBaTy MaHimyJstopa. L{s oO6ctaBuHa cTaBUTH MiJ CyMHIB
BUPOOHUYY KOPHUCHICTh MOJIEJNI, OCKUIBKH MAaHIMyJISATOpP, IO KOIMIOE PYXU PYKH
JIOAMHU-OTIEpaTopa, MpHU3HAYEHUH JUIs HAAIMHOTO YCTaJe€HOro JAMCTaHIIIHO
KEpOBAHOTO TMEPEMIIEHHs KPUXKUX a00 HEOe3MeYHMX MarTepialiiB, a TaKOXK MpH

BIJICYyTHOCTI MPSAMOT BUAUMOCTI ONEPATOPOM /11 MaHIITyJIATOPA.

PucyHnok — 4. IIpucTpiii KoniH04Y0ro KepyBaHHs MaHIILyJITOPOM [2].

KoHcTpyKilis mpucTporo TUCTAHIIMHOTO KepyBaHHS MaHIMYyJIATOpAMU y BUTIISIL
PYKOATKH MpeAcTaBieHa Ha puc.S. 3TiAHO TMOCTaBICHOIO 3aBJAaHHS MEpPEMIIICHHS

00’€KTy 3IIMCHIOIOTh MEXaHIYHUM CXBAaTOM MaHIMyJsITopa 3 JUCTaHIIMHOIO
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nepenayero KEpyrurux CUTHAIIB 3a JIOMOMOT0I0 paaio3B’si3Ky. [IpuctpoeM kepyBaHHs
MIPU ILOMY € PYKOSITKA 3 TAKTUJILHUMHU JaTYMKAMHU, SIKa CIPUIMAE KEPYIOUU PYXH PYKH
JOIMHU-OTIEPaTopA.

HenonikoM maHOro mpucTporo € BIACYTHICTh AATUMKIB 3BOPOTHOTO 3B’SI3KY Y
PYKOSITII Ta HEMOKJIUBICTh OTPUMAHHSI OIEPaTOPOM CUTHAILY 3BOPOTHOTO 3B’A3KY IO

KOHTaKTHUM 3yCHJUISIM MK CXBAaTOM Ta 00’ €KTOM MaHIMyJTIOBAHHS.

Pucynok — 5. IIpucTpiii A1 AUCTAHUINHOTO KePyBaHHSA MaHinyJasTtopom [3].

Konctpykinis MIPUCTPOIO KepyBaHHS 00yMOBITIOE eKCIUTyaTaliiHi
XapaKTepUCTHKU MaHimynaTopa Ta AP. OmnHak, MeTo KepyBaHHS 3 BUKOPUCTAHHSIM
CHEIIaIbHUX TPUCTPOIB TAKOX Ma€ CBOi HeMoMiKH. E(QEeKTHUBHICTH 3acTOCyBaHHS
[[OTO METOJy 3aJIeKUTh B HABUYOK Ta JOCBIY OMEPAaTOpa, OCKUIBKA HETPaBUIIbHE
BUKOPHUCTAHHS a00 HEJIOCTATHS yBara MOXKyTh IIPU3BECTH JI0 IIOMUJIOK KePYBaHHS Ta
BTpatu 3B’513Ky 3 AP. 3acTocyBaHHs crieniadbHUX MPUCTPOIB KEPyBaHHs mependadae
GI3MYHUN KOHTAKT Ta MOTOPHY aKTHUBHICTH, III0O MOXXKE€ BHCHaXHUTH OIepaTopa Mpu
TpHUBaIiii poOOTI.

[lepeBaramu MeToay KepyBaHHS 3 BUKOPHCTAHHSAM CHELIAJIbHUX MPUCTPOIB €
HOTO0 OMepaTUBHICTH Ta aaNTHBHICTE. OTIepaTop y peXkuMi peabHOTO Yacy B3aEMOJIIE
3 AP, 1110 103BOJIsIE€ MIBU/IIE Ta TOYHIIIE pearyBaTH Ha 3MiHH Y poO0OYOMY MPOCTOPI.
Ileit MeTon KepyBaHHS JO3BOJISIE OINEpaTOpy BiAdyBaTH BiOparlito, omip abo 1HII
CUTHAJIA 3BOPOTHOTO 3B’SI3KY, SKI HAJAAIOTh 1H(OpPMAITiFO TTPO MOTOYHUN CTaH poOOTY.

OcTanHiM 4YacoM Ha0yJi0 TOIIMPEHHS 3aCTOCYBaHHS MPHUCTPOIO KEpyBaHHS y
BUTIISAI pyKaBUUYKH. EJEKTpoHHA pykaBHUYKa OCHAIICHA JaTYMKOM, JJIsSi BUSBIICHHS
3MiH pyxXy a0o 3THHaHHS Taibld. Taka pyKaBUYKA € 3pYYHHM MPUCTPOEM

JMCTaHIIIHOTO KepyBaHHs. B [6, 7] HaBeileHO pe3yIbTaTH TOCIHKEHb BUKOPUCTAHHS
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€JICKTPOHHOIO PYKABUYKH JIFOJbMH 3 00MEKESHUMHU MOXKIIUBOCTIMU. B [8, 9] HaBeaeHo
pe3yJbTaTH BIPOBAHKEHHS €JIEKTPOHHOIO PYKaBUYKHU IS TUCTAHIIIITHOTO KepyBaHHS
pobGoTamu — Bogoaazamu. B [6, 10] HaBeneHO pe3ysIbTaTh BUKOPUCTAHHS €JIEKTPOHHOT
PYKaBUYKUA JJI1 JUCTAHIIMHOTO KepyBaHHS MOOUTbHMMH pobGoramu. B [11 - 14]
HaBEJCHO PE3YyJIbTaTH JIOCHIKEHb JUCTAHLINHOTO KEpyBaHHS MAaHIIMYJATOpaMu 3a
JIOTIOMOTOI0 KECTIB (3 BUKOPUCTAHHAM €JIEeKTPOHHOI pykaBuukH). B [15, 16] HaBeneHo
pe3yJIbTaTH BUKOPUCTAHHA €JEKTPOHHOI PYKaBHUKH JJISl JUCTAHLIMHOTO KEepPYyBaHHS
0€3MUIOTHUMH JIITATbHUMH arlapaTaMu.

3aBISKM 3aCTOCYBAaHHIO CHELIaJbHUX MPUCTPOIB JUCTAHI[ITHOIO KEepyBaHHS
orepaTop MOXeE IIIJ] 4yac IEpEeMILIEHHs POOOTy KOpEeryBaTH HANpsIMOK pyXy Ta
HIBUKICTh, 3MIHIOBATH TPAEKTOPiIO a00 MOCHIIOBHICTh TEXHOJOTIYHUX OMEpariiid.

Pesynpratn anamizy JOBOJATH TEPCIEKTUBHICTh 3aCTOCYBAHHSA MPHUCTPOIO
KEepyBaHHsS y BUIJIAII pyKaBUYKU Ui peaiizaiii epexkTUBHOI B3a€MOii JIOAUHU 3

poOOTOM.

4.3. Po3po0Kka CTPYKTYPHOI CXeMH CUCTEMHU TUCTAHUINHOT0 KePyBaHHA

aHTponomMop¢HuM podoTom

3anpornoHoBaHuil y [4, 5] mpuCTpiii TUCTAHIIHHOTO KEPYBAHHS MaHITYISITOPOM
(puc.6) cKIIagaeThCs 3 €TACTHYHOI PyKaBUUKH, SIKa MA€ TOBKUHY BiJl KIHYMKIB MAJIbIIB
710 TIIEYOBOTO CyTII00A.

Ha puc. 6 HaBezieHO cxeMy 3aCTOCYBaHHS MPUCTPOIO AUCTAHIIHHOTO KEPYBAHHS
aHTPOMOMOP(PHUM MaHIMYJIATOPOM, Ha sKiM npuiiHsaTo no3HayeHHs: [1K — mpuctpiit
KepyBaHHs1, AM — antponomopduuii maHinyasaTop, OM — 06’ ext manimyoBanHs, CK
— cuctema kepyBanHsi, CB — cucrema Bimeocnocrepexxenns, 13 — mporpamue
3a0e3neuyeHHs, | — manbli, 2 - 3am’acts, 3 — nepeamniyus, 4 — mwieue, 5 — dikcatop-
Halinka, 6 — KIHEMaTH4HI Mapy aHTPONOMOP(PHOTO MAaHIMYJIATOpa 3 BUKOHABUYMMHU
NpPUBOJIaMH, 7 — CUJIOMOMEHTHI JaTUYMKH, 8 — €IEMEHTHU CUCTEMH TEXHIYHOTO 30py, 9
— Bimeokamepu, 10 — gaTynku KyTa, 11 — 4yTIUBI €IeMEHTH.

[Tpuctpiii kepyBaHHS ckimagaeTbest (puc.6) 13 manpuiB 1, 3am'scta 2,
nepenmiivys 3 ta rieya 4. Enactuyna pykaBudka OCHalleHa Ha MaibIsX, 3aIl SICTI,
JIKTI, TUIeYl 1 KOPIIyCi onepaTopa (ikcaTopaMu-HaIINKaM#u S5 3 gaTuukamu kyta 10,
nig pikcaropaMu-HaJINMKaMH pO3TalllOBaH1 YyTJIMBI eleMeHTH 11 s 3abe3rneueHHs

3BOPOTHOTO 3B S3KY.
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PucyHnok 6 - Cxema 3aCTOCYBAHHS NMPUCTPOIO TUCTAHIIHHOTO KEPYBAHHS

aHTponioMop¢HUM MaHIinyJaaTOopoMm [4]

Aemopcwvka pospodka

PykaBuuka MICTUTh Ha MaNbIAX, 3aIl SICTI, JIKTI 1 miedl (iKcaTOpU-HATINKU 3
JaTYMKaMU KyTa akceliepoMerpaMu 1 Tipockomamu. Taka camo (QikcaTop-HaJiNKa
3aKpilJieHa Ha KopIyci JroauHu-orieparopa. Ilim  dikcaTopamMu-HaginkaMu
PO3TaIllOBaH1 Yy TJIMBI €IEMEHTH 3 MOXKJIMBICTIO CTBOPEHHS BIOpaIlii B MEKax 3aJaHOTO
JianasoHy.

Jlnst 3abe3nedendss oOMiHy iH(OpMaIli€l0 Ta KEPYyHOUMX BIUIMBIB PO3POOJIECHO
CTPYKTYpHY cXeMmy iHTep(delicy IUCTAHIIMHOTO KepyBaHHS aHTPOMOMOp(OHUM
pobotom (puc.7).

JlaTuuku ctany poO0Y0i 30HU MaHIMyJISATOpa HAJA0Th IEPBUHHY 1H(OpPMAILIIIO Y
BUTJISAJIl HETIEPEpBHUX CUTHAMIB. [licas Moy curHaIM MOAAIOTHCS 10 CUCTEMH
KepyBaHHs. 3TiIHO 3 pe3yJbTaTaMd BHUMIPIOBaHb TEHEPYEThCS CTpaTEris I
JOCSITHEHHS OakaHOT METH (BUKOHAHHSI MAaHIMYJISIIN 3 00’ €KTOM YU IHCTPYMEHTOM).
Crparteriss po3AiNIA€TBCA Ha MiA3aladdl JJii KOKHOTO BHKOHABUOTO IIPHUBOJY
KiHEeMaTHYHOI CcXeMu MaHimynaropa. CucTemMa KepyBaHHS dYepe3 JIEMOJIYJISATOP

CHpPSMOBYE KOMaHH 10 BUKOHABUMX MPHUBO/IIB MAHIIYJISATOPA.
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Pucynok 7 — CTpykTrypHa cxema iHTep@eiicy ATUCTAHUIIHOIO KepPyBaHHS

AHTPONOMOP(HUM MAHIMYJIATOPOM Asemopcoka po3pobka

KonTposb 3a BiAMOBIAHCTIO PO3PAaXyHKOBUX Ta (PaKTUYHUX PYXiB KIHEMAaTUYHOI
CXeMHU MaHIiMyJsATopa 3a0e3Medy€eThCs 3a TOMOMOTOI0 JaTUYMKIB 3BOPOTHOTO 3B’S3KY.
Cursan 3BOPOTHOTO 3B’SI3Ky JO3BOJIIE 32 JIOMOMOIOI0 TPHUCTPOIO KEpyBaHHS
3MIMCHUTH HEOOX1THI KoperyBaHHs. CucreMa KepyBaHHS MOJIEPHIZYE 3reHEpPOBaHY
CTpATETiI0 3 ypaxyBaHHSIM BHECCHUX KOPETYBaHb.

[Ipu peanizauii aganTUBHOTO KePYBaHHS T'€HEpallis HOBO1 cTpaTerii 3abe3neuye
IiJJIaITyBaHHS 11 ICHYI0Y1 ITapaMeTpu pobodoi 30Hu. [Ipu peanizaliiii kepyBaHHS 3
€JE€MEHTaMH IITYYHOT'O I1HTEJIEKTY TeHepallis CTpaTerid 3/1MCHIOEThCS Ha OCHOBI
MernepeHboro JOCBIAYy Ta HAKONMMYEHWX 3HaHb. [Ipw peamizamii AUCTaHLINHOTO

KOIMIIOIYOT0 KEPYBAHHS CTPATETisl TeHEPYETHCS 32 KOMaHAaMH JIOAMHHA —OTepaTopa.

BucnoBku
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S

VY 3ampomnoHoBaHiil poOOTI 3aCTOCOBAHO CHCTEMHUU MIIXiA AN PO3POOKHU
iHTep(eiicy AUCTAHLIMHOTO KEepyBaHHS aHTpPONoMOppHUM poboToMm. BcraHoBieHO
XapakTep B3aeMoAli poOoTa 3 30BHIMHIM cepefoBuiieM. IIpoBeaeHo anami3
KOHCTPYKLIA MNPUCTPOIB AMCTAHIIMHOTO KepyBaHHS poOOTaMH. 3amporoHOBAaHO
CTPYKTYpHY cxemy iHTepdelicy s peaiizailii JUCTAHIIIMHOTO KEepyBaHHS
aHTPOMOMOP(PHUM POOOTOM.

BrinenHs pe3ynpTaTiB AOCTIIKEHHS JO3BOJUTH 3allpOBAIUTH OllaTepaibHe
KepyBaHHS aHTponoMophHuUM pobOoToMm. 3abe3nedyeHHs aJAEKBATHOTO 3BOPOTHOTO
CHJIOMOMEHTHOTO 3B’SI3Ky MDK MAaHIMYyJSTOPOM Ta ONEpPaTopoM JIOIIBEHO
3aCTOCOBYBATH IPH OMEpaIisfix 3 KPUXKUMU, TOKCHIHUMH Ta BUOYXOHEOE3MEUHUMHU
o0’extamu. Pe3ynpTaTH MOCHIIKEHHS MOYKHA 3aCTOCOBYBaTH Y €KCTpEeMallbHIN
poOoTOTEXHILI ab0 Isi aHTPONOMOP(PHUX POOOTIB 13 TUCTAHIIIHUM CYTIEPBI30PHUM

KEepyBaHHSM, 51Kl KOMIOIOTh PyXH JIIOAUHHU-0NIEpaTOpa.

KAPITEL 5/ CHAPTER 53

SAuthors: Kryvokulska Nataliia Mykhailivna, Borysiak Olena Volodymyrivaa, Hunko Serhii Ivanovych
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CONVERGENCE OF CRITICAL TECHNOLOGIES AND
ENVIRONMENTAL MANAGEMENT IN REGIONS BASED ON
SUSTAINABLE AND INCLUSIVE DEVELOPMENT

DOI: 10.30890/2709-2313.2023-23-01-003

Introduction

Regions, as systems, are represented by economic, social and environmental
subsystems. In the context of sustainable development, the environmental subsystem
1s necessary to ensure the functioning and improvement of economic and social
subsystems. Environmental subsystem is based on the convergence of critical
technologies and environmental management in regions.

Critical technologies (key technologies, innovative technologies) are high
technologies that have fundamental importance for maintaining national security or
economic growth. They also need conservation and development. In general, there are
three priority areas of critical technologies:

a) technologies of life support for the population (medicine, food and consumer
goods, energy, ecology);

b) advanced dual-use technologies (transport, materials, mechanical engineering
technologies, computer sciences and communications);

c) special-purpose technologies (in particular, the defense industry) [1-3].

In view of this, the environmental subsystem (of a specific region) can be
considered as a springboard for the introduction of critical technologies. Thus, it
"ensures the sustainable development of other - economic and social - systems" [4, p.
86-88]. At the same time, the uneven regional development and the heterogeneity of
its environmental problems actualize the issue of regional aspects of inclusivity. This
applies in particular to ensuring the convergence of critical technologies and
environmental management in regions. This is indicated by the following thesis: "the
concept of inclusive development assumes that each economic entity is important,
unique, valuable to society and has the capacity to meet its needs. In a generalized
sense, inclusive development is the need to strengthen the involvement of all segments
of the population, as well as territories, in any matters that contribute to the actual

development» [5].
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5.1. Critical technologies in the context of relationship between the concepts of

"sustainable development" and "inclusive development"

According to the United Nations Development Program, it is stated that "inclusive
development is the type of development that complements human development and
includes a wide range of changes — from environmental resilience development (that
is, climate change, pollution, lack of energy resources) and natural disasters to the
development of rural communities, citizens’ incomes, health care costs, education and
recreation" [6].

This interpretation of the concept of "inclusive development" allows us to
ascertain:

- the importance and need to ensure human development in all its areas
(employment, access to public services, including environmental, etc.);

- the need to respect human rights (for example, political (right to participate in
governance), economic (right for microfinancing), social (right for the healthcare),
environmental (right to have a safe environment)), in the context of which the idea of
inclusiveness has been developed;

- the close relationship between the concepts of "sustainable development" and
"inclusive development" at all levels of the respective developments. It is proven by,
for example, this thesis: "Sustainable development of territories is a harmonious,
social, economic and environmental development of urban and rural settlements, aimed
at creating living conditions for current and subsequent generations on the basis of
balanced use of resources" [7, p. 4].

Sustainable development as well as the concept of inclusive growth involve three-
vector progress (development): economic, social and environmental. An additional
proof of the relationship between the concepts of "sustainable development" and
"inclusive development" is such a thesis: "comprehensive implementation of
sustainable development ideas turned out to be extremely difficult, sometimes even
impossible. It led to the gradual spread of compromise approaches, one of which stood
out in the concept of inclusive development. The poorest and most vulnerable segments
of the population were in the focus of its' main attention" [8].

The increase of both sustainable and inclusive development requires profound
substantive and functional changes in environmental management. Appropriate
changes can be implemented through the introduction of critical technologies to

strengthen environmentalisation, the use of new methods of management, the
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accumulation of efforts and the state, the public, and entrepreneurial structures in the
course of constructive interaction. The leading role in the process of environmental
management is assigned to the state. The state, through the implementation of
environmental policy (taking into account the provisions of the concept of sustainable
development, the concept of inclusive development, etc.), including policy towards the
regions, determines the conditions for the implementation of natural resource and
environmental activities and forms institutional support for this matter.

The state should also be the main subject of the implementation of critical
technologies in the environmental protection field. Within the framework of three
groups of indicators that form the index of inclusive development, a separate group,
which is referred to as "Intergenerational Equity & Sustainability" is also commonly

distinguished. Environmental pollution is the key indicator in this group.

5.2. Regional environmentalisation as a factor for critical technologies

development

In the scientific work [9] it is stated that "environmentalisation is defined as the
process of penetration of ideas, knowledge, laws of ecology, environmental thinking
in other areas of science, production, as well as in the livelithoods of society and the
state. In other words, it refers to the penetration of environmental aspects into all
spheres of human activity and management. Environmentalisation aims to form a new
system of thinking and perception of objective reality in the field of nature management
and economic security".

The above interpretation of the concept of "environmentalisation" shows that it
should function as an end-to-end process of strengthening the ecological content of the
activities of institutions (state, society, entrepreneurship, etc.), each of which has its
own functional load. For example, the state should increase the effectiveness of
managerial influence and environmental regulation through state bodies and local
governments; the public should take part in solving environmental issues (through
environmental impact assessment, waste sorting, etc.); entrepreneurs should reduce the
energy and material intensity of production.

Today it is undeniable that there is a high chance and risk of an environmental
crisis. It is due to a number of reasons (irrational deployment of productive forces on

the territory of our state; exhaustion of natural resources and deterioration of their
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quality; increasing amount of generated waste, especially as a result of war and damage
to infrastructure and production facilities; ineffective environmental management at
different levels; low level of ecological culture of a significant number of the
population and managers of enterprises, etc.). With that being said, we can assume that
the environmental sphere as a system, which is designed to create and maintain
conditions for the life support of the population of Ukraine and its regions and
territorial communities, is currently incapable of this. Under such critical conditions,
there is a dilemma of using technologies that, initially working with the "environmental
crisis" will allow, as a result, to obtain "an appropriate, environmentally friendly"
resource.

Solving environmental problems at the regional level requires the convergence of
critical technologies and the greening of management as tools for establishing regional
aspects of inclusiveness. The state, entrepreneurs, the public and market infrastructure
institutions should be the main subjects of such management.

Therefore, in the context of the issue of identifying the environmental problems
of the region as an imperative for the convergence of critical technologies and the
environmentalisation of management in the regions, we will consider specifically the
Ternopil region (Ukraine). Through thorough analysis, we can identify environmental
problems and conduct research on the state of its environment as a result of air pollution
and waste disposal in the environment. There are no indicators for us to assess the state
of environmental pollution in the studied region for 2022-2023. This is due to the Law
of Ukraine "On Protection of the Interests of Reporting Entities and Other Documents
during the Period of Martial Law or the State of War". According to this law, "statistical
and financial statements may be submitted by respondents to the state statistics bodies
within three months after the termination or abolition of martial law or the state of war
for the entire non-reporting period" [10].

The dynamics of emissions into the atmosphere of the Ternopil region during
2016-2021 is given in Table 1.

Gross regional product (GRP) is an important indicator of the development of the
regional economy, which shows the result of the activities of resident economic units
in the field of material production and in the service sector. Any production activity is
accompanied by environmental pollution. Therefore, the volume of emissions

Table 1 — Dynamics of emissions into the atmosphere of the Ternopil region
during 2016-2021, thousand tons
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Years Emissions into the air of the region, Emission | Emissions Emissions per
thousand tons density per 1 unit of GRP,
Total Emissions by Emissions per 1 person, kg | thousand tons/1
amounts stationary by movable square billion UAH
of sources sources km, kg
emissions
2016 45,2 9,0 36,2 3270 42,5 1,5
2017 453 10,6 34,7 3277 42,9 1,1
2018 42,9 10,2 32,7 3104 40,9 0,9
2019 42,0 9,4 32,6 3037 40,2 0,7
2020 41,6 9,5 32,1% 3005 40,2% o

* preliminary data on emissions from mobile sources

** according to the Main Department of Statistics in the Ternopil region, the actual data is not
available, in accordance to the Law of Ukraine "On Protection of the Interests of Reporting Entities
and Other Documents during the Period of Martial Law or the State of War". According to this law,
statistical and financial statements may be submitted by respondents to the state statistics bodies
within three months after the termination or abolition of martial law or the state of war for the entire
non-reporting period.

Source: [10-11]

(thousand tons), which falls on the unit of GRP, shows what anthropogenic pressure in
the form of emissions into the atmosphere is carried out when receiving 1 billion UAH
of GRP.

Ideally, with the effectiveness of the environmental policy tools (permits, norms,
etc.) and the introduction by economic entities of environmental protection activities
(non-exceeding of established limits, updating of equipment and equipment, etc.), the
indicator of emissions per unit of GRP should be reduced.

The dynamics of pollutant emissions per unit of GRP of the Ternopil region
during 2016-2020 is illustrated in Table 2.

From the Table 2 we can see, that the indicator of the volume of emissions of the
Ternopil region during 2016-2020, in general, had a downward trend, while the same
indicator per unit of GRP remained at the same level. At the same time, the volume of

produced GRP increased over the same period.

Table 2 — The dynamics of pollutant emissions per unit of GRP of the Ternopil
region during 2016-2020
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Years GRP volume, Emissions from stationary and Emissions per unit of GRP,
million UAH movable sources (total amount), thousand tons/1 billion UAH
thousand tons
2016 31072 45,2 1,5
2017 40715 453 1,1
2018 49127 42,9 0,9
2019 57140 42,0 0,7
2020 62661 41,6 0,7

Source: [10-11]

The decrease in emissions by stationary sources during 2016-2020 was largely

caused by smaller amounts of emissions by agricultural enterprises (a decrease in the

volume of cultivation of farm animals (pigs)), the processing industry (a decrease in

the volume of processing of sugar raw materials), the gas industry (a decrease in the

volume of gas transportation). The volume of emissions generated into the atmosphere

by mobile sources also decreased. In general, this transformed into a decrease in the

total volume of emissions of pollutants into the air of the region by 0.4 thousand tons
(from 42 thousand tons in 2019 to 41.6 thousand tons in 2020).

Speaking about the GRP produced during 2016-2020, although its volume grew,
in 2020 there was a decline in the GRP formed by 3.2% compared to 2019.

Conclusions

In view of this, the relevance of the issue of environmental management in regions

is undeniable. Such environmentalisation is revealed through:

- professionalization of the personnel of state bodies and local authorities in order

to effectively fulfill their environmental functional load;

- establishment of a multi-level system for monitoring the effectiveness of

environmental management, as well as the results of the introduction of environmental

projects and the financial resources used for them;

- reduction of anthropogenic pressure on the environment together with the risk

of emergencies;

- increase of the level of environmental culture of all subjects of environmental

management;

- creation of a comprehensive infrastructure for protecting and improving the
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environment (legal, information and communication, material and technical, financial,
etc.), its systems (atmosphere, water and land resources, etc.);

- development of environmental management, which will indicate conscious and
internally motivated activities of business entities. The results of such activities are
increasing the competitiveness of enterprises in the domestic and foreign markets, the
possibility of developing new markets, improving the image, attracting investors,
establishing in the minds of consumers as a socially responsible environmentally
oriented enterprise.

In this context, the expansion of the use of critical technologies as environmental
tools (stimulation: production of batteries for electric vehicles; automobile and bicycle
electric revolution; regional environmental partnership; creation of ecological
provinces, etc.) [12-13] is the matter of particular importance for the case ensuring the
environmentalisation of regional management. According to the analysts from Deloitte,
"the increase in the use of urban bicycles can cause significant social changes, such as
reducing of traffic, nature pollution and the load of the public transport system, as well
as the healt conditions improvement" [14].

Therefore, the convergence of critical technologies and the environmentalisation
of governance should become a springboard that will contribute the consistency in the
introduction of vital environmental functions, which can ensure both environmental
and national sustainability. Such changes will mark a new stage in the development of
security approaches, during which the activities of state bodies, the population, the
private sector of the economy and other subjects will be synchronized in order to ensure

the environmental security of the state, regions, and territorial communities.
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KAPITEL 6/ CHAPTER 6 °
RESEARCH OF PIEZORESISTIVE EFFECT IN SILICON FILMS AND
DEVELOPMENT OF MEASURING TRANSDUCERS BASED ON THEM

DOI: 10.30890/2709-2313.2023-23-01-017

Beryn

i

Po3BUTOK Haykw, TEXHIKH, TEXHOJIOTiM BHMarae€ BJOCKOHAJIEHHS 1 3aco0iB
KOHTPOJIFO PI3HMX TMapaMmeTpiB dizuuHux mporeciB. Lle crocyeTbest Takox
TEH30METpii, HEOOXiHICTh MPOBEACHHS SKOI 3apa3 BHHHUKAE B TaKUX yMOBax, SIK
KpIOT€HH1 TeMmIepaTypHu, CUJIbHI MarHiTHI TMOJIsA, paialiiiHl BIUIMBH TOIIO. Tomy
MOCTIMHO BEAYThCS POOOTH 3 BUBYECHHSA (PI3UKH TEH30€(PEKTYy B Pi3HUX Marepiaiax,
pPO3pOOJIEHHS METOJMK BUMIPIOBaHHS MEXaHIYHUX JedopMamiii 1 KOHCTPYKIIIH
BUMIpIOBaIbHUX 3aco0iB  [1-9]. [ocuTe ©Garato JIOCHIIKEHb MPUCBIYEHO
HaIBIPOBITHUKOBUM MaTepianaM. Hampukmnaa, B poborax [3-7] 3pobieHa crnpoba
YAOCKOHAJIICHHS TEXHOJOT1d BHUMIDIOBAaHHS Ta TEH30/IaTYMKIB HA OCHOBI IUTIBOK
KpPEMHIIO.

Teopernunuii anami3

Jlsis 3arajgpbHOTO BWITAJKY, KOJIM HAMpsIMOK MEXaHIYHOTO HaNpy>KeHHS G 1
TYCTUHU CTPyMy j CTaHOBJATH JOBIJIBHHHA KyT, W'€30pE3UCTUBHUN e(deKT Yy
HAMIBIIPOBIIHUKAX 13 KyOIYHOIO PEUIITKOI TEOPETUYHO OMHCYETHCS 3a JAOMOMOIOI0
1'€30pe3UCTUBHUX Tjj ( T =Ap/poX, A€ Ap - 3MiIHAa IUTOMOT'O ONOPY, Po - OYATKOBUIA
nuToMuid omip, X - MeEXaHIYHI HampyXeHHs) abo elacTOPEe3UCTUBHHUX mij
Koe(iIieHTIB, 5Kl € TeH30paMu yeTBepToro panry [10, 11]. i koedimieHTH moB's3aHi
MDK c000r0 depe3 KoedillieHTH MoAaTIMBOCTI Ta MOAYJIl IpYyKHOCTI. [s KpucTtais
TOTO KJIaCy CHMETpii, A0 SKOTO HaJIeXHUTh KPEMHIH, y cucTeMi KpucraiorpadiaHux
ocell JJIsl ONHUCY I'€30pPE3UCTHUBHOTO €(EeKTy TOCTAaTHBO 3HATH TPHU KOE(DILIEHTH: T,
T2 1 T44, AKI 1HOAI HA3UBAIOTH TOJIOBHUMH IT'€30PE3UCTUBHUMH KOE(IILI€HTaAMHU.
I'omoBHI m'e30pe3ucTUBHI KOEPIIIEHTH 3aiexaTh BiJ Oaratbox (HakToOpiB: BiJ
MaTepialy, THUIy MPOBITHOCTI, TUTOMOTO OMOpY, PiBHS JIETYBaHHS, TEMIIEPATYpH,
BEJIMUYMHU MEXaH1uHOi fedopmarii (HanpyTu).

Y [12,13], wanpukian, HaBeACHI BiAOMI pi3HI KOMOIHAIl KoedilieHTIB

'€300110pY 7Sl HAMPSMIB MEXaHIYHUX HAMpPYKEHb 1 TYCTHHH CTPYMY, K1 301rat0ThCs

SAuthors: Gorbachuk Mykola Tykhonovich
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3 IEBHUMU KpHCTanorpadiuyHUMHU OCSMH. Y Cl TPH TOJIOBHI KOe(DIIIEHTH M'€300M0pY
MOXXYTh OyTH BHU3HAUEHI IIJSIXOM TPhOX BUMIPIOBAaHb y Pi3HUX HampsiMkax. [ToBHwMit

TEH30p M'€300110pY T;jK| BU3HAYA€THCS TAKUM YHHOM:

Ap/ 23:
V=Y minou
P4 ( 1 )

7€ Gki - TEH30p HampyKeHHs, Ap;j - TEH30p MUTOMOrO0 ornopy. Bingomo, 1o TeH3op
HANPYKEHHsI € CHMETPUYHUM TEH30POM 1 Ma€ MIICTh HE3aJIEKHUX KOMIIOHEHT. Te came
CHPaBEJIMBO 1 JJI1 TEH30pa MUTOMOTI'O OTIOpY.

3 ypaxyBaHHSIM CKa3aHOIO B IIECTUBUMIPHOMY MPOCTOPI MOXKHA OTPUMATH:

Api 6
fyzzm@,i:l,z,“.é
A 2)

Jlns 06'emHOTO N-Si 3 piIBHOMIpHUM JieryBaHHsM 1 p = 11,7 OMm-cM y po6oTi [13]
HaBeneHo: Ty = -102,2-10°" M?/1, 1ty = 53,7-107! M*/H, 744 = -13,6-107!! M*/n, a s p-
Sizp=7,80M-cMm 7y = 6,610 M¥/m, w1, =-1,1-10"" M?*/1, 74g = 138,1-10°1" M%/m.

VY mapax kpemHii0 3 Au(]y31HHUM JEryBaHHSM IT'€30PE3UCTUBHI KOE(IlIEHTH
BHU3HAYAIOTHCS KOHIICHTPAIIIECI0 JOMIIIKYA Ha TIOBepXHi mapy Ny [14] i mpakTu4HO He
3QJIeKaTh B1J 3aKOHY PO3IMOILIY JIOMIIIKH. 3 OTPUMAHHUX Y I1i# k€ poOOTI pe3yJIbTaTiB
BHJTHO, IIIO JJIs1 TIapiB n-Si KO(DIIIEHT 7y MPU KIMHATHIN TeMImepaTypi 3MIHIOEThCS
Big 17-10" M*/H (N, = 1-10*! em?) o 88-107M M*H (N, = 1,8:10'8 cm™). TTomiTha
TEMIIEpaTypHa 3alIekKHICTh 71 moYnHaeThest 3 Ny = 9-10'° em (mpubmusno 0,1 %/K).

Y 3B'I3Ky 3 OCOONMBOCTSIMH 30HHOI CTPYKTypu n-Si st ci1aboyieroBaHOTO
KPEMHIIO CTipaBeIuBI puiyiieHHs [13]:

T~ 0; 7w =27

31 301IbIIEHHSAM KOHILIEHTpALii JOMIIIKA BUHUKA€E MOPYILIECHHS [UX MPUITYIIEHb,
0 HEOoOXIJIHO MaTH Ha YBa3l NpH aHali3l XapakKTepucTHK TeH3oedekTiB. s
nudy3iiHUX mapiB MOpyIIEHHs BinOyBaroThca mpu Ny, >5-10" em™ /10, 13/.

3ajie)XHO BI1J KpUcTajorpadiyHoi opieHTarlli 3pa3ka KpPEeMHII BHXOJSATh Pi3HI
KOMOIHAIi BEIMYMH TO3JIOBXKHIX 1 TOmepeyHux KoedimieHTiB m'e3oonopy. lle
BaYKJIMBO BPAaXxOBYBATH IIiJ] 4Yac pO3pOOJIEHHS KOHCTPYKIIII TEH30IaTYHKIB 1 0COOIMBO
TaKUX, YyTIMBUH €JIEMEHT SIKUX TMpalfoBaTHME B YMOBaX OJHOBICHOI medopmarii i
CKJIaJIOBI YyTJIMBOTO €JIEMEHTa OYyJIyTh OpIEHTOBaHI SIK y MO3J0BKHHBOMY, TaK 1
MoTMepeYHOMY HamnpsMKax. BukopucroByroun fasi [12] MokHA mopaxyBatH, 1o IJis
cJ1a00JIErOBaHOTO P-Si ONTUMAaJILHUMHU CITIBBITHOIIEHHSIMH MO3JOBKHIX 1 TOMEPEYHUX
opientaniii € 110 L 110, a gms n-Si 100 L 010. J{ns 3pa3kiB cnaboneroBanoro p-Si 3

MO3/I0BXKHBOIO opieHTaliero <1 10>, Hanpukiaa, MOKHA OTPUMATH Ty ~ 72 10" M?/H,
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anL=-6510" M¥H (ny - no3m0BxkHIN KoedilieHT m'€30010py, L - MONEPEUHMNI
Koe(dimieHT m'e3001o0py).

AHaii3ylouu BiJOMi B JIiTepaTypl JaHl MOXHA CIOCTEpiraTu, 1o 1 st p-Si B
CHUJILHOJICTOBAaHOMY MaTepiaji MOPYIIYIOThCS CHIBBIAHOIICHHS, CIpPaBEeIJIUBl IS
YUCTOTO p-KpeMHito. [Ipyu 1mbOMYy TEH30YYTIHMBICTH U1l MEBHUX HAMPSMKIB MOXKE
3pOCTaTH MOPIBHAHO 3 YHCTHM KPEMHIEM, 110 MOXKHA TIOSICHUTH 3POCTAHHSM BHECKY
Bakkux mipok [10,12,13].

Bigomi ¥ HM3Ka IHIIWX YMHHHKIB, IO MOMITHO BHU3HAYAIOTh XapaKTEPUCTUKH
TeH304aTunka. Hampukmana, CyTTeBUM € BIUTMB Ha MapamMeTpu TEH30JaTyhKa HOTO
reoOMEeTpUYHUX po3MipiB. Y poboTi [8] mokazaHo, 1110 He Bes aedopmariis nepeaaeThes
BiJl JOCTIIKyBaHOTO J1e(hOPMOBAHOTO 00'€KTa A0 UYTIMBOTO €JIEMEHTa TeH30JaTunKa
HaBITh 32 HAIKOPCTKIIIOTO CIIOIy4HOTO. Jlegopmartis, 10 nepeaaeThes, 3aleKUTh Bl
pPO3MIpiB TEH30JaTUYMKa, HOTO MPY>KHUX BIACTUBOCTEH 1 BIACTUBOCTEW CIIOJIyYHOTO,
3a JIOMIOMOTOI0 SIKOTO JaTYMK KpIMUThes A0 Oanku. OOJiK 3a3HAY€HOTr0 €PEKTy MOXKe
OyTh 3po0jeHui 3a JOMOMOrorw KoedillieHTa Iepeaayl, BeIWYWHA SKOro (s
BUIIAJIKY, KOJIM TEH30UyTIMBUN €JIE€MEHT PO3TAIIOBAaHHUM Y IEHTPI 3pa3ka) Moxe OyTH

BHU3HAYeHa 3a GhopmyIoro [8]:

k,wp=1—2bl(1—e‘%j .

e b= GC/EQ, G - Momynlb 3CyBy croiydHoro, E - MOAyib IpYy>KHOCTI

co_ 27T
. In 4h/
YyTJIMBOTO €JIeMEHTa (3pa3ka), Q - miolla nornepevyHoro nepepizy 3paska, h
, h - ToBIMHA 3pa3ka, h, - TOBIIMHA CIIOIYYHOTO, | - MTOBXKMHA 3pa3Ka.
ExcnepuMeHTaNbHI pe3yjbTaTi
Jlnis nocTiKeHHs 1 CTBOPEHHSI BUMIPIOBAJIBHUX MEPETBOPIOBAUIB BUKOPUCTAHO
JIETOBaHI 10HHOK iMIIIaHTaiieo (Gocdopy 1 60py TOHKI MOJIKPUCTATIUHI TLTIBKU
KkpeMHito Ha monuHi (100) MOHOKPUCTAIIYHOTO KPEMHIIO 3 130JI0BAJIbHUM IIAPOM
Si0,. Taki CTPyKTypH MOXYTh OyTH OUIbII TEXHOJOTIYHI MPH BUKOPUCTAHHI
MJIAHAPHUX TE€XHOJIOT1 BUTOTOBJIECHHS BUMIPIOBAIbHUX MEPETBOPIOBAUIB.
ExcnepuMeHTalbHO BUMIPSIHO TUTOMUM OIIp P, KOSPIIIEHTH MO30BXKHbBOI ki =
Apr/pn-€n (e Apn - 3MiHa TTUTOMOIO OINOPY B3J0BXK HAmpsMKy aedopmarii €r), 1
nonepevHoi ki = Api/pi-gy (me ApL - 3MiHAa TUTOMOTO ONOPY MEPIEHIUKYISIPHO J0
HarnpsMy aedopmariii €;) TEH309yTJIIMBOCTI, Koe(PirieHTH m'e300110py Tty = (771 + 7o +

T44)/2 1 L= (101 + 712 - Tas)/2, TEMTIIEpATYpPHA 1 JedopMaliiiiHa 3aJIeKHOCTI TapaMeTPiB
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eKCIIEPUMEHTAIbHIX MIEPETBOPIOBAYIB.

BumiproBanas koe(dimieHTIB IM'€300M0py MPOBOAWIN SIK 3a JTOTIOMOTOFO
KOHCOJIbHOI CTasIeBO1 OaJIKi pIBHOTO OTIOPY BUTHHY, Ha SIKy KieeM bD-2 npukieroBaiu
3pa3oK, Tak 1 HUIAXOM O€3MocepenHbOT0 HaBaHTaXEHHs 3pa3kiB. [lopiBHIOMOUM
OTpUMaHl pe3yJbTaTH MOXKHA IOpaxyBaTH BEIWYUHY KoedilieHTy Tmepeaadl
aedopmarllii Ta OLIHUTH HACKIIBKU BIH 30I1ra€ThCsl 3 PO3PAaXxOBAHUM TEOPETHYHO 32
dopmyoro (3). [IniBku Bukopuctani n-tumy Ha miomuHi (100) kpemsrito. TopmumHa
wiiBok 0,6 MKM, KOHIIEHTpaLis Jerywo4oi gomimku gochopy 5-10' cm. ITuromuii
omip 0,013 OM cM. BumiproBaHHsI TpOBEAEHO Ha 3pa3kax (TEH30/IaTUYMKaX) PO3MipaMHu
8 x 0,6 x 0,4 MM 13 IJTIBKOIO Ha MOBEPXHi (puc. 1).

[lim wac BuMIpIOBaHb 3a JOTOMOTOIO OalKk Ta BUKOPWUCTAHHS BEIUYUHU
nedopmarii, po3paxoBaHoi 3a BigomMoro Gopmyioro g = hd/ls* (ne h - ToBmuHa Gankw,
Is - moBxkuHa Oanku, 0 - MEPEMIICHHS BUIBHOTO KiHIA Oayku), OyJI0 OTpUMaHO
3HaYeHHs KoediicaTiB Ten3oayTauBocTi kg (e 1 <110>; JII1<110>) 1 %ke (e IT<110>;
J1<110>) -27,3 1 -2,8 BIATIOBITHO.

[lin vac BUMIpIOBaHHS TEH30UYYTIUBOCTI METOAOM MPSIMOTO HAaBAHTAXKEHHS
3pa30K KOHCOJIbHO 3aKPIIUTIOBAJIH, 1 IPUKJIaIaii 3TMHajIbHEe HaBaHTaxkeHHs. [loxnOka
BUMIPIOBaHHS KOEQIIIEHTIB UM METOJ0M He mepeBuiryBaia 4%. 3a KiMHATHOI
TEeMIIepaTypyu OTPUMAHO TaKi 3Ha4YeHHs: 7ty = -24,9 1 mL = -2,4. SIKkumo BUKOpHUCTATH
B1JIOMI KO€(ILIEHTH MPYKHOCTI JJIsI KPEMHIIO 1 mopaxyBatu k, To orpumaemo kj = -
39.1, ki = -3,8. IlopiBHIOIOUM OTPUMAEMO EKCIIEPUMEHTAIbHUI KOS(IIiEHT nepeaayl
kéuep =0.71

JIyisi TIOpIBHSIHHSI TIPOBEACHO BUMIPIOBAHHS METOJOM IPSIMOTO HABAaHTAKCHHSI.
[TincraBnstoun nmapaMeTpu HAIIMX YMOB BUMiptoBaHHs y dopmyiy ( 3 ) (ais he= 0,15
MM), OTpUMaeMO TeopeTuuyHud K'pep = 0,68. TakuM YMHOM BHU3HAYEHI
EKCIIEPUMEHTAJIbHO 1 TEOPETUYHO MapaMeTpu mepenadi aedopmaiiii MpakTUIHO
301raroThCsl.

Takox BCTaHOBIICHO, ITI0 B 10HHO IMITJIAHTOBAHUX IITIBKaX P-Si 3 KOHIICHTPAIIIEIO
pomimiku N, = (108-10") cm™ , manpukinazn, no3noexHii Ta nonepeynuii koedirieHTn
ten3ouytiuBocTi ky, ki (k =Ap/poe, € - BigHOCHA MexaHiyHaA Jedopmarlis) ajs
Mo3M0BXKHKOT opieHTaril <100> Oy 0JM3bK1 32 BETHYUHOIO T CTAHOBHIIN BEJTUIHHH
He MeHmn, HDK ky = ki = 30. [lg BnacTuBICT, MOXKe OyTHM BUKOpHCTaHA MpH
KOHCTPYIOBaHHI ~ TomoJjorii  TeH3ocxeMu. EdekT  Moxke  MHOACHIOBaTHCS
MOJIIKPUCTAJIIYHICTIO TUTIBKM Ta OCOOJIMBOCTSIMU 30HHOI CTPYKTYPH P-KPEMHIIO, IO

MO€ BH3HAYaTH TEH30€(EKT JIETKUMH JipKaMH B CJIa00JIeroBaHOMY MaTepiai, a B
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CHJILHOJIETOBAaHOMY iXHili BHECOK 3MEHIIYEThCS.

Sk mokazano B [15] MexaHi3m niepenaBaHHs Aedopmariii Bij 00'ekTa 10 TaTIMKa
MPU3BOAUTH 70 TOTO, L0 B pa3i CIiBBIAHOIIEHHA mMpuHU d naTunka 1o Bucotu h d/h
< 2 momepeuHa aedopmallis 00'eKTa MPAKTUYHO HE MepeaeThCsl Ha HOro MOBEPXHIO.
[{ro BIACTHBICTb BHUKOPUCTAHO TiJi Yac BHUTOTOBJCHHS EKCIEPHUMEHTAIbHUX
TEH30JaTYUKIB (BUMIPIOBAJILHUX MEPETBOPIOBAYIB).

Jl7is BUTOTOBJICHHSI BUMIPIOBAJIBHUX MEPETBOPIOBAYIB MEXAHIYHOI Aedopmariii
BUKOPHUCTAHO IUIIBKU MOJIKPEMHIIO N- 1 P-TUITy MPOBITHOCTI, TOBUIMHOIO 0,6 MKM 1
piBasmu nerysamns 1017 - 5-10"° cm?® . B OCHOBHOMY B €KCIEPHMEHTI
BUKOPUCTOBYBAJIMCS 3Pa3KH 3 IUIIBKAMU p-THITy MO3A0BXKHBOI opieHTamii <100>, a
noniepednoi <010>, OCKUTBKY TSI CHIIBHOJIETOBAHOTO MOTIKPUCTAIYHOTO P-KPEMHIIO
MOTEPEYHUI 1 MO3JO0BXKHIA Koe(ilieHTH IS 1€l Opi€HTalli, K MOKa3aHO BHIIIE,

OJIM3BKI 32 BETMYUHOI0. JIETYI0UO0I0 JOMIIIKOTO IS P-KPEMHIIO CITyTyBaB 00p.

+La (Uia)

Puc. 1 - Jaruuk negopmaunii: /- menzouymausa mikpocxema, 2 - nioknaoka, 3

- enekmpuuni 8ueoou; L,.(U,) — cmpym (nanpyea scuenenns), U, - suxiona Hanpyeaa.

Ha puc.l nokazano 300pak€HHsI OJHOTO 3 THUITIB MEPETBOPIOBaUIB Jedopmariii
(MEeXaHIYHMX HaMpyr) 1 MOJSPHICTh MITKIIOYCHHS >KUBIICHHS Ta BUMIPIOBAJIBHUX
npuiadiB. Bin ckiana€eTses 3 IHTErpaibHOTO Yy TJIIMBOTO €JieMeHTa |, BUKOHAHOTO Ha
OCHOBI TIJTIBKY KPEMH110, HAHECEHOT Ha MIJIKJIAJKY 2 3 MOHOKPUCTAJIIYHOTO KPEMHIIO 3
mapom okucity S10; Ha moBepxHi. EfxexkTpruyHi BUBOM 3 BUTOTOBJICHI 3 aJTFOMIHIEBOTO
npoty d=80MKM, KiHIII SKOTO 3a0e3MedeH] CMYKKaMH METaly, IO IMiIIa€ThCsl Mauill
3BUYAHUM TIpunioeM. KoHCTpyKirisi Ta IHTerpaibHe BUKOHAHHS Yy TJIMBOTO €JIeMEHTa
JaTuynka 3a0e3MevuyloTh TEPMOKOMIICHCAIII0 OCHOBHHMX MapaMeTpiB, KOMIICHCAIIIIO
BIUIMBY MAarHiTHOTO TOJISI 1 BIZICYTHICTh MOMEPEYHOI TEH30UyTJIMBOCTI. Po3mip 0a3u
naTyuka 8MM, BXITHUM Rgy 1 BUXigHUN Ry €EKTpUYHI OMOpU 3alie)KaTh BiJl PIBHS
JIeTyBaHHsI 1 TOBIIMHM TUTIBOK 1 iepedyBatoTh y Mexkax 200-3000 OM, cTpyM >KUBJICHHS

3aJIeKUTh BiJl BEIMYMHH OMOPY 1, 3a3BU4aii, mepedyBae B Mmexkax 1-10MA. Pizaung y
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BEJIMYMHAX EJIEKTPUYHOTO OMOpYy JAaTYUKIB OJHI€l mapTii He mepeBullye 5%, a 3a
HEOOX1THOCTI MapTisl JATUYMKIB MOXKke OyTH c(hOpMOBaHa 3 MPAKTUYHO 1IEHTHYHUX 32
TEXHIYHUMU XapaKTEPUCTUKAMHU.

[TpuamMn poOOTH TEH30AATYMKA TMIOJIATAE Y 3MiHI EJIEKTPUYHOTO OIOpYy
PE3UCTUBHUX €JIEMEHTIB IHTErPaIbHOI MIKPOCXEMHU I1JT Yac MPHUKIIAJaHHS MEXaHIYHO1
nedopmarii y310BXK OCl JaTYUKa, POKOMIICHCAIlIT MIKPOCXEMH Ta TOsB1, BHACTIIOK
1IbOTO, eNeKTpuuHOi Hampyru U, Ha BHUMIPIOBAJLHUX KOHTAKTaX MPHU >KUBJICHHI
JaT4rKa CTpyMOoM abo Hampyroro (auB. Mmai.l). IlomepemHno mporpayroBaBIIH
JaTYUK, TOOTO OTPHMABIIM 3JICKHICT, BUXIAHOI Hanpyru U, BIiI BeIUYUHU
MEXaHIYHOiI 1edopmallii €, Hajali 3a BETUYUHOIO BUX1THOT HAPYTH JIaTUYMKa, KOPCTKO
3aKpITUICHOTO Ha 00'€KTi, BU3HAYAIOTH Aedopmarltiro 00'exra:

e= (U, — U,k 4)

ne U, - BUXIIHUN CUTHAM JaT4uKa MIiCisl MOsBU Aedopmariii € T0CHIIKYBaHOTO

o6'exta, U, - MOYaTKOBHM BUXITHUW CUTHAJ, SIKUM BUMIPIOETHCS MICIAS MOHTaXy
natyuka Ha 00'ekT, k =AU} /Ag - TEH30UyTIIMBICTh JaTUYHKA.

Jlis MOHTaXXy JaTyuka Ha O00'€KT JTOCHIIKEHHS MOXYTh OyTH BHKOPHCTaHI
IIMPOKO 3aCTOCOBYBaHi B TeH30MeTpii kel bd-2, BC-350 Ta 1111, 1o 3a6e3mnedyoTh
JIOCTaTHIO JKOPCTKICTh MOHTaXy. J[OMyCTHMICTh BUKOPUCTAHHS IHOTO CIIOJYYHOTO
Marepiairy Moxe OyTH mepeBipeHa 3a BETMYNHOIO TTOB3YUOCTI MOKa3aHb IaTUYMKa IMiCIIs
HaBAaHTKEHHS MOBIPOYHOI OalkW, SKa HE MOBHHHA TEPEBHIYBATH JOMYCTHUMOI
MOXUOKU BUMIPIOBAHb.

Hwxkye HaBeaeHO pe3ynbTaTH MOKIAIHIIIOTO JOCHTIKEHHS BHMIPIOBALHUX
nepetBoproBauiB 3 Ry =1.7 kOm ( N, =10"® cm? ). TensouyTnusicts mpu crpymi
KUBJIEHHS 2 MA npubmsHo 42 MxB/man~!. Benmuuuna HyIb0BOro (I04aTKOBOTO)
BUXIJIHOTO curHany aatunka U, ~ 6.2 MB 1 3a HeoOXiHOCTI MOXxe OyTH MmigirHaHa
05M3bKOI0 10 HyJ. TemmepaTypHa 3aJIeKHICTh TeH304yTiauBocTI He Oinbie 0,02 %
/K, U, ~ 8 MxB/K, R ~ 0,03 % /K. XapakTtepucTuku MOKHA 3MIHIOBAaTH, HAIIPUKJIA],
301IBIIYIOYN CTPYM KUBJICHHS (HE JAOMYCKAaIOUYH MEPETPiBYy 1 HEMPUITYCTUMUX IITYMiB)
301JIBIIUTH BUXITHUN CUTHAI.

Ha puc.2 (a) mokazaHo 3ajeXHOCTI BiJI TeMMepaTypyd HYJILOBOTO BHXIJIHOTO
curHairy U, (BimHocHa nedopmartis €=0) (1), TenzouyrnuBocti k =AUB /Ae (2) 1
BUXITHOTO curHaiy maruuka Us, HaKJIEEHOTO Ha cTaneBy IutacTWHKY (3). OctanHii
BIJICTE)XY€ TEPMIUHI HANIPYTH.

Ha puc.2 (6) moka3zaHo 3aJIeXHICTh BUXIAHOT Hampyru U, BiJ BEIHMYHHHU

npukiaaeHoi nedopmairii. I'padik cBIAUUTE IPO XOPOITY JIIHIHHICTh XapaKTEPUCTUKH
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Puc. 2. a) - TeMnepaTypHi 3aJ1€KHOCTI HYJIbOBOT0 BUXITIHOr0 curuaiay U,
(BiznocHa negopmanis £=0) (1), renzouyrausocti k =AU, /Ag (2) i BUXigHoro
curiaiay AaT4uka Us, HAKJIEEHOT0 HA CTajleBY IUIACTHHKY (3). 0) - 3a/1eKHiCTh

BuxigHol Hanpyru U Bia BeJJUYMHN NPUKJIAAeHOI Aedopmaii €.

no pedopmaniit 1-10°mnn!. TeH304yTAMBICTS JOCIIIKEHOTO NATYUKA, IK BHIHO 3
rpadika, nopiBHioe 42 MkB/min™.

EKCIIepUMEHTAIBHO CIIOCTEPEXKYBaHa HEMIHIHHICTD mics € > 1-107 mua! Moske
OyTH MOB'sI3aHa K 3 €JIEKTPODI3UYHUMH BJIACTUBOCTSAMM UyTJIMBOI TUTIBKM KPEMHIIO,
TakK i 3 BIACTUBOCTSMU CITOJTyYHOTO.

Ha wam mormsm myis po3rNIIHYTHUX JATYMKIB TOJIOBHUM HEJOJIIKOM MOXKE
BUSIBUTHUCS TTOB3YUICTh MTOKa3aHb. BOHA 3yMOBIIEHA JOCUTH )KOPCTKOIO KOHCTPYKITIEIO
MEePETBOPIOBAYA, SIKa MOTPEOy€E BIIMOBITHOTO CIIOIYYHOTO JIJIs1 KPITMUICHHS JaTYMKIB Ha
00'ext. lllnmsixamMmu 3MEHIIIEHHS TMOB3YyYOCTI MOXKYTh OyTH TMOJajbIla ONTHMI3aIlisa

KOHCTPYKIIii Ta (GOPMU JaTUMKA, M1A0Ip CIIOTYUHOTO.
BuchoBok

Y po6oti posrasHyTO Mm'e30€)eKT Yy HaINIBOPOBIAHUKAX THUITY KPEMHIIO,
pOaHaTI30BaHO TEOPETUYHI MPUHITUIIA POOOTH HAIIBIPOBITHUKOBUX TEH30aTYHKIB.
HaBeneHo  pesynabTatu  JOCHIDKEHHS ~ pO3pOOJIEHMX 1 BHUTOTOBJIEHHUX
EKCIIePUMEHTAJIbHUX 3Pa3KiB BUMIPIOBAIBHHUX MIEPETBOPIOBAYiB Nehopmallii Ha OCHOBI
IUTIBOK KPEMHIIO Ha KPEMHIEBUX MIIKIAAKaX 1 MPOAHATI30BaHO TXHI XapaKTePUCTHUKH.
3anpornoHOBaHO BapiaHTH BJOCKOHAJICHHS BHMIPIOBAIBHUX TIEPETBOPIOBAYIB.
[lepeBaramMu 3ampONOHOBAHUX KOHCTPYKIIIHA 1 TEXHOJIOTI BUMIPIOBAHHS € BHCOKA
TE€H304YTJIUBICTh, IPOCTOTA MEPETBOPEHHS BUMIPIOBAHOTO MTapaMeTpa B €IEKTPUUHHIMA

CHUTHAJI, TEMIIEpaTypHa KOMIIEHCAIisl BUX1THUX MMapaMeTPiB EPETBOPIOBAYIB.
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KAPITEL 7/ CHAPTER 77
ANALYSIS OF THE TECHNOLOGIES OF PRE-SCREEN TOUCH PANELS

DOI: 10.30890/2709-2313.2023-23-01-021

Introduction

In today's world, the technology of pre-screen touch panels has become an integral
part of the user interface in a variety of electronic devices, from smartphones and
tablets to ATMs and automotive control systems. This technology provides the ability
to interact directly with electronic devices, allowing you to perform actions on the
screen through simple gestures and touch.

A pre-screen touch panel [1] — is an electronic visual display capable of detecting
and localizing touch in the display area. This technology simplifies the interaction
between a person and a device by replacing most mouse and keyboard functions.

The development of modern screens requires constant improvement of these
technologies. The details of the technical functionality of pre-screen touch panels
include the ability to respond to different types of impact and provide advanced
functions.

The analysis of the technologies of pre-screen touch panels is carried out to unlock
the potential of these innovative solutions and improve their functionality, reliability
and efficiency. Pre-screen touch panels are setting new standards for human interaction
with electronic devices by enabling control and interaction through gestures, touch, and
motion, making them essential for modern consumers and industrial applications.
However, achieving optimum performance and quality requires a thorough

understanding of technical specifications and functional features.

7.1. Technical features and principles of operation of the pre-screen touch panels

Pre-screen touch panels [2] — are an integral part of modern technology that allows
users to interact with electronic devices using touches and gestures. For a detailed
analysis of the technologies of pre-screen touch panels, let's look at their structure and

principles of operation.

’Authors: Romanyuk Oleksandr Nykyforovych, Zakharchuk Maksym Dmutrovich, Titova Nataliia Volodymyrivna,
Romanyuk Serhii Oleksandrovych, Stakhov Oleksii Yaroslavovych
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The main components of pre-screen touch panels include [3]:

- touch sensor: a transparent glass panel with a touch-sensitive surface used to
detect the very fact of touching the touch panel, which allows the pre-screen panel to
respond to physical contact with the user;

- software driver: this is the operating system-level software that allows the on-
screen touch panel and the computer to communicate. The software driver receives
data from the controller and interprets it, converting the user's touches and gestures
into commands that the operating system understands;

- controllers: a hardware chip that supplies power to the sensor panel and functions
as an intermediary between the touch sensor and a computer or other device. The
controller receives information from the sensor and converts it into signals that the
computer can understand,

- tempered glass: special tempered glass that separates the user from the sensor
itself and protects the touch sensor from scratches, shocks, and other mechanical
damage.

The principle of a pre-screen touch panel is [4] to accurately detect the location
of a touch or other interaction, such as swiping or gestures. The process of touch
sensing is to accurately determine where the user touches the sensor panel on the pre-
screen touch panel. This is achieved by measuring the difference in electric current,
voltage, or other parameters that occur during physical contact.

The pre-screen sensor panel consists of two transparent dielectric materials
separated by an insulated space. When a conductive object, such as a finger, touches
the screen, it causes changes in the electric current. The sensor panel has two
transparent grids printed on polyester with an optically transparent insulator in the
middle. The conductive layer (often indium tin oxide or ITO) acts as a conductor and
creates a capacitive capacitor. When an object touches the screen, this process disturbs
the electric field, measuring the change in capacitance. The pre-screen touch panel
system actively measures each column individually, using an electric field sweep along
the rows and columns. This approach allows us to determine the exact place of touch
and other characteristics of user interaction with the screen [5].

Different types of touch technologies, such as capacitive, resistive, optical,
acoustic, and others, use different measurement methods, but the general principle is
to accurately determine the location of a touch and other user interactions with the
screen.

Pre-screen touch panels support various ways of user interaction, which makes
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them versatile and easy to use. Here are some of the basic principles of interaction [6]:

- one-touch: use a single touch to select an object or perform an action, such as
opening an app or selecting an item;

- double-tap: double-tap i1s often used to perform various functions, such as
zooming the display or selecting text;

- touch and hold: this option allows you to select objects for further dragging and
other actions. This principle can also be used to unlock the screen or turn the device
on/off;

- swipe: you can enter text or navigate pages and close apps by swiping your finger
across the screen;

- finger swipe: you can zoom in and out of the display by swiping two fingers.

7.2. Technologies of pre-screen touch panels

7.2.1. Resistive pre-screen touch panels

The resistive pre-screen touch panel [7] — is a technology that has become
widespread due to its simplicity and low production cost. This technology is used to
determine the coordinates of the touch point on the screen, allowing users to interact
with the device through physical contact. The principle of operation of a resistive touch
panel is shown in Figure 1.
Flexible Top Film (PET)
Resistive Coating (on fop fim)
/.~ Spacers

§

Touch presses op
layer to bottom

A\ \‘t Resistive Coating (on bottom glass)
The 2 resistivelayers \\ Bottom Glass
complete the circut A Spacer Dots

Figure 1 - Resistive touch panel in front of the screen

As can be seen from Figure 1, the resistive pre-screen touch panel is covered with
two layers of resistive flexible sheets [8]. The first layer is of the digital matrix type,
which forms a mechanical XY plane and has a flexible top surface and a conductive
ITO surface below, which contact each other when an object is touched. The second

layer is analogue, consisting of a flexible surface in contact with the user and a rigid
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part covered with ITO, which are separated by microdots. Thus, when the object is
pressed, the resistive layers come into contact with each other, which leads to a circuit
closure. The controller can notify of touch events and perform calculations that are sent
to the software driver.

To determine the coordinates of the touch point, the resistive touch panel uses a
special controller that monitors changes in resistance between the two layers. Below is

the formula for calculating the coordinates of the touch point:

X= ((R1j+;;2y)> * panel width,

R2,
Y= * panel height
(R1, + R2y)

where R1y and R1y — are the resistance of the first layer in the X and Y directions,

respectively, R2, and R2, — are the resistance of the second layer in the X and Y
directions respectively.

Resistive touch panels have several advantages [9]. Firstly, their low production
cost makes them affordable for a wide range of devices. This makes them attractive to
manufacturers seeking to reduce production costs while maintaining affordable prices
for consumers. Secondly, resistive touch screens have a high sensitivity to touch, which
allows users to interact with devices accurately and easily. This is especially useful for
precision operations and handwriting recognition. Thirdly, these panels can be
activated by various objects, including styluses, which expands their capabilities and
use.

However, resistive touch panels also have some disadvantages. Firstly, poor light
transmission leads to a limited transparent display on the screen and requires bright
backlighting. Secondly, these panels usually do not support multi-touch, which limits
their capabilities in gesture-based interfaces and multimedia applications. Third, they
are unable to detect the force of pressure. Another disadvantage is that resistive touch
panels are vulnerable to mechanical wear, which can lead to a shorter service life than

the device itself.

7.2.2. Capacitive pre-screen touch panels

A capacitive pre-screen touch panel [10] — is a technology for interactive devices
to interact with the user, based on the ability to detect the touch of a human finger or
other conductive object on the surface of glass or another transparent insulator. It works

through the formation of dynamic capacitors under the insulator, which allows
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determining the exact location of the touch and other user movements by responding
to changes in capacitance between the conductive layer and the touch object (Figure
2).

A e

A a4

Figure 2 - Capacitive pre-screen touch panel

As you can see in Figure 2, a capacitive touch panel works by changing the
capacitance when an object touches the screen. As long as nothing is touched, a small
amount of current flows through the display. However, every time an object (e.g., a
user's finger) touches it, it causes a voltage drop at the point of contact [11]. When an
object touches the screen, it creates some interference effect, which leads to a voltage
drop at the point of contact. This is created by the interaction between the insulating
layer and the conductive panel, where the conductivity changes due to the touch.
Oscillators are placed at each corner of the touch panel to determine the exact point of

contact. The capacitance can be calculated using the oscillator capacitance formula:
= ey * erx A

d
, Where C - is the oscillator capacitance, e) - is the dielectric constant, e, - is the
dielectric constant of the material between the conductive layer and the object of
contact, A - is the oscillator area that changes during contact, and d - is the distance
between the conductive layers.

Touching an object affects the capacitance at each of these angles. After the object
is touched, the capacitance changes. The controller system measures the change in
capacitance at each corner. Using differential changes in the frequency of the
oscillators determines the location where the touch occurred. Oscillators are located at
each corner of the touch panel. Information about the point of contact and coordinates
is sent to the controller for further processing. This allows you to determine exactly

where the object was touched and respond accordingly.
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Capacitive touch panels have two main modes of operation that affect their ability
to register touches [12]:

1. Surface capacitive technology: in this mode, only one side of the insulator is
covered with a conductive layer. Each time the user's finger touches the screen, a
dynamic capacitor is created. The controller then detects the position of the touch by
measuring the change in capacitance at the four corners of the screen.

2. Design-capacitance technology: in this technology, the conductive layer is
etched to create a grid of electrodes in the horizontal and vertical directions. Each cross-
point of the grid functions as a separate capacitor. This system can provide greater
accuracy and the ability to detect multiple touches simultaneously.

Capacitive touch panels differ from other technologies in their ability to respond
to physical contact. Capacitive sensors require electrical contact with a conductive
object, usually a finger. They do not respond to non-conductive objects, such as
ordinary styluses. An important feature of capacitive touch panels is their fast response
time and ability to display clear images without the need for strong pressure on the
screen. Also, capacitive touch panels support multi-touch gestures, which allow users
to interact with the device through gestures such as pinching, swiping, rotating, and
other similar movements.

Despite their many advantages, capacitive touch panels have their limitations.
First of all, capacitive panels do not respond to non-conductive objects, which can limit
their use in various situations. Also, electromagnetic bands can affect the operation of
capacitive touch panels, which can lead to incorrect touch response. In addition,
capacitive touch panels require physical touch to interact with, which limits their use

in environments where touch is not appropriate or desired.

7.2.3 Acoustic surface wave (SAW) type
Acoustic surface wave (SAW) [13] — is a touch panel technology that uses the
effect of acoustic waves to determine the coordinates of a touch point on the screen.
This technology involves applying glass with transmitting and receiving
transducers to a surface located on both sides of the X and Y axes. When an object
touches the surface, electrical signals are generated, which are converted into ultrasonic
waves that are transmitted through the screen using reflectors. The other end of the

sensor receives the reflected waves, forming the X-Y coordinate plane (Figure 3).
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Figure 3 - SAW technology for front-of-screen touch panels

Touching an object interrupts the invisible waves, causing a touch event [14]. The
controller is responsible for sending electrical energy to the transducer and processing
the signals received from the receiving sensor.

_ Vp * t
2
Vg x t
2
, where V), - is the velocity of acoustic waves in the X direction, V; - is the velocity of

acoustic waves in the X direction. ¢ - is the delay between sending an acoustic wave
and receiving it at the receiving sensor.

The velocity of acoustic waves usually depends on the material of the touch panels
and can be measured experimentally for a particular panel. Latency can be measured
electronically and represents the time between the sending of an acoustic wave and its
reception at the receiving sensor. This delay helps determine the travel time of the

acoustic waves from the transmitting sensor to the receiving sensor.

7.2.4. Infrared pre-screen touch panels

Infrared touch panels [15] — are touch devices that detect user touch on a surface
using infrared light and photo sensors (Figure 4).

The technology of infrared touch panels is based on the use of infrared light and
photo sensors to detect user touch on the screen. The main components of this
technology are LEDs, which emit infrared rays, and phototransistors, which receive
infrared light. The LEDs are arranged along two adjacent sides of the touch screen,

creating an invisible grid of infrared rays that intersect in vertical and horizontal
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Figure 4 - Infrared grid technology for touch panels

patterns. When a user touches the screen with a finger or other object, it interrupts the
infrared rays at a specific point on the screen. This interruption results in a lack of
infrared light on the phototransistors, and this information is immediately transmitted
to the touch panel controller. The controller processes the ray interruption information
and determines the exact coordinates of the touch on the screen. This information is
then used to interact with the device and perform various actions, including moving the
cursor, selecting objects, and performing gestures [16].

The advantages of infrared touch panels include their high quality: infrared touch
panels provide high image quality and clarity because they do not require additional
layers on the screen; and their ability to register opaque objects: infrared touch panels
can register almost any opaque object, such as a finger, gloved finger, stylus, or pen.

The main disadvantages of infrared touch panels include the sensitivity to dirt and
dust of touch panels like other types of touch panels, infrared panels are exposed to dirt
and dust, which can lead to incorrect operation; the inability to determine the force of
pressing. The main disadvantage is the accuracy of coordinate determination:
compared to other touch technologies, infrared touch panels have lower accuracy in
determining the coordinates of touch, which can affect the accuracy of interaction with
the device.

7.2.5. Optical pre-screen touch panels
Optical technology of pre-screen touch panels [17] — is a technology that uses

optical sensors to register touch. They are based on the principle of using infrared light
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to determine where an object touches the screen surface.

(Horizontal resolution) * (Interrupt column number)

(Total number of columns)
_ (Vertical resolution) * (Interrupt line number)

(Total number of rows)

Optical touchscreens are a modern touch panel technology that uses two or more
image sensors, usually CMOS sensors, positioned along the edges or corners of the
screen. This technology is also known as "optical touch technology". Optical touch
panels can detect touch by relying on an infrared light that is located on the opposite
side of the screen. When an object touches the screen, some infrared rays are blocked,
and the location and size of the object that made the touch are immediately calculated
[18].

Optical touchscreen imaging technology is based on the use of optical sensors and
infrared light. Typically, there are two infrared image sensors on top of the screen,
which are used not only as sensors but also as sources of infrared light. The infrared
light is emitted from these sensors and reflected by reflective tapes placed around the
screen. When an object touches the touch panel, some of the rays are blocked, and this
shadow is created on the image sensors, indicating the place of contact. The touch panel
controller processes the information provided by the image sensors and determines the
coordinates of the exact touch on the screen.

Optical touch panels have several important advantages. First, they are scalable,
making them ideal for large touch panels. Second, this technology is versatile because
it can respond to a variety of objects, including fingers, styluses, and other opaque
objects[19].

Optical touch panels also have some disadvantages. First, they are highly sensitive
to dirt and dust, which can interfere with the proper operation of the sensors. This can
lead to instability of the touch panel and requires regular cleaning. Secondly, optical
touch panel technology requires light to function properly, which can create limitations

in low-light conditions.

7.2.6. PCAP technology
PCAP (Projected Capacitive Touch Screen) technology [20] — is a modern touch
panel technology that uses the capacitive principle to determine the position and

interaction of a user's finger or other conductive objects on multimedia devices such as
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smartphones, tablets, and other touch devices. They are characterized by multi-touch
capabilities and high scratch resistance.

PCAP touch panels work based on the capacitance principle. They contain an
electrode network that creates an electromagnetic field under the screen's protective
glass. The basic principle is that when the user's finger or other conductive object
touches the glass surface of the screen, it changes the capacitance of this field in a
specific area.

PCAP (Projected Capacitive Touch Screen) touch panels have several important
advantages. First of all, they provide multi-touch interaction, which allows users to
interact with the screen using up to ten touches simultaneously [21].

The main disadvantage of this technology is the lack of the ability to measure the
force of pressure, which can be important in some applications where the reaction to a

forceful touch is important.

7.2.7. Acoustic Pulse Recognition Technology

Acoustic impulse recognition technology [22] — is an innovative method of
interacting with a touch panel based on the analysis of sound waves that arise as a result
of a user touching the panel surface.

When the user touches the surface of the touch panel, it creates a sound wave in
the substrate that propagates through the screen material. A touch screen is equipped
with several tiny sound transducers that are attached to the edges of the screen. These
transducers register sound waves that travel across their surfaces. The sound signal
registered by the transducers is converted to a digital signal and digitized. This signal
is compared to a list of pre-saved sound profiles, each of which corresponds to a
specific position on the screen surface. By comparing the sound signal with the list of
sound profiles, the technology determines the user's touch point. The speed of the
technology's response allows it to track the user's finger movements on the screen. The
technology ignores extraneous and ambient sounds, as they do not match any of the
stored sound profiles. This allows for an increase in the accuracy of touch recognition
and avoids accidental interference [23].

The advantages of acoustic pulse recognition technology include high durability
and optical clarity. Touch panels using this technology typically have a glass surface,
which makes them extremely durable and ensures high display quality. Scratch and
dust resistance is another advantage of this technology. Even if there are scratches and

dust on the surface of the screen, it can maintain its accuracy. The ability to recognize
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the touch of any object, including gloved fingers, makes this technology very versatile
and user-friendly. In addition, the technology is ideal for large touchscreen displays,
such as TVs or interactive whiteboards, due to its ability to work with different display
sizes [24].

The disadvantage of this technology is the inability to detect a user's fixed finger
after the first touch. This can limit the ability to interact with some applications and

interfaces that require steady contact with the screen.

Conclusion
The presented work investigated the modern technologies of pre-screen touch

panels used in various electronic devices and interactive systems.
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CyyacHa KyJnpTypHa mapaaurma repeadadae BiJCYTHICTh OyIb SKUX KAaHOHIB
MPOCKTYBaHHS apXITEKTYPHOTO CEPEOBHUINA, MPIOPUTETHHUM € HOTO «EMOIIIHE
HACUYEHHS» Ta KOMYHIKaTHUBHI 1 3HaKoBOl (yHkIii. EMomiiiHuM KamMepTOHOM
CEpEeIOBHUIIA BBAXKAIOTh MUCTEIITBO, TOMY MPOEKTHI IHHOBAIIIi CIPSIMOBYIOTh B ITAPUHY
Cy4acHOI XYJOXHBOI misutbHOCTI. Ha mosiBy HOBUX (OpM CHHTE3y NPOEKTHOI
TISTTBHOCTI 1 MECTEIITBA 3BEpPTalOTh yBary A. Aponos, M. bapcykosa, B. ['mazuues, M.
Mopo3sosa, C. Muxaiinos, B. Pozeracon, H.UepHumos Ta iHIIIi.

AHai3 Teopii 1 IPaKTUKHU Xy A0KHbO-TU3aHEPCHKOT T1S7IbHOCTI BUSBUB ITPOBIJIHI
TEHJICHI[II Ta TIPIOPUTETU: OPIEHTYBAHHS IIi€l ISUTBHOCTI Ha OOMIH IIHHOCTSIMH,
CTBOPEHHSI KOMYHIKaTUBHOTO TJIa 3aC00aMH MUCTEITBA; 3MIIICHHS aKI[EHTIB 3 BY3bKO
npodUTbHOT AISUIBHOCTI HA KyJBTYPO TBOPYY B IIMPOKOMY PO3YMIiHHI IILOTO CIJIOBA.
PosrnsHyTo rymMaHICTWYHI, CEMaHTWYHI AaCHEeKTH, TICHXOJIOTIS  CIIPUUAHATS
CEpEelIOBHUILA, POJIb 1 MICIIE TBOPY MHUCTELTBA B apXITEKTYPHOMY CEpPEIOBUIII TOIIO.
BcranosiieHo, 110 came mMucmeymeo CTBOPIOE EMOIIHUN MICTOK MK JIIOJJUHOIO Ta
HABKOJIUIITHIM CBITOM, € CHCTEMOTBIPHOIO OCHOBOIO B ITLbOMY MPOIIECi. 3aI€KIapOBaHO,
IO XYO0HCHbO-OU3AIHEPCLKA Ri02omoeKa Tiependavdae HAOYTTA TOCBIAY OopraHizarii
YMOB JJIS «CHIKYBaHHS MUCTEIITBOMY; OTIAHYBaHHSI METO/IIB CTBOPEHHS eCrmemuyHol
ammocghepu cepefoBuiia. BuzHaueHI OCOOJMBOCTI  XYOOHCHbO-OU3AUHEPCLKOT
inmepnpemauii TBOPIB MUCTELITBA B apXITEKTYPHOMY CEpEOBUIIII, SIKU MOJSATalOTh B
MOPYIIEHH] YCTaJIEHUX HOPM Ta CTEPEOTHUITIB 3a )1 aKTUBI3AIIl MPOIECY XYyI0KHBOT
KOMYHiKalii Ta (GopMyBaHHS OCOOMCTICHUX €CTETUYHHX BIJIHOCHH CEpEIOBHUIIA Ta
1HIUBIIA.

HaykoBi nocnimkeHHs B cdepl CEpelOBUIIHOTO MPOECKTYBaHHS HaJeXaThb, B
OCHOBHOMY, ¢axiBisaM 3 apxiTektypu Ta nuzaiiny (FO.AwnicimoB, €. bensera, O.
['enicapercekuii, B. I'mazuues, O. ['ytHoB, A. €pmonaes, A. €dimoB, A. IKOHHIKOB,
K. Kustnenko, M. Jlazapesa, I'..MinepBun, B. Moop, I'. [1ascnsu, A. Panmonopr, U.

Pozencon, B.Cugopenko, B. Illumko, u np.). HakonnueHo BenuKHil TEOPETUUHHIA

8Authors: Tuyrikova O.M.
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MOTEHITIAJT 1 TPAaKTUYHUHN JOCBIJ 010 peati3allii cepeoBUIITHOro miaxoay. OaHak, B
XyIO)KHROMY  JH3aiiHI  apXITEKTypPHOTO CEPEJOBHINA CEPEIOBUIITHUN  IMiIX1]
peai3yeTbcsi MEPEeBaKHO 1HTYiTUBHO. He icHye MeTOoau4HOro OOTpyHTYyBaHHS Ta
IIJICCIIPSIMOBAHOTO 3a0€3MeUEHHsT €CTETUYHOI CKIIaJIOBOT CEPEIOBUIIHUX YTBOPCHBD.
XyA0XKHS TBOPYICTH HE CITUPAETHCS HA MIOTPEOH «CIIOCOOY KUTTS», HE CTABUTH 3 METY
YTBOPEHHsI O0COOJIMBOI CEPENOBHINHOI aTMOC(HEPH, CTUITICTUYHUX €THOCTEH TOIIO.
ToMmy axkTyalbHMM BBa)Kal0 PO3CTAHOBKY OPIEHTHUPIB XYIOKHBOI CEPETOBUITHOI

TISUTBHOCTI.

8.1. CepenoBumHuii miaxia - 6a30Buil MeTO Xy10KHBOT'0 IU3AMHY.

AKTyanbHICTh JOCHIPKEHHST OOyMOBJIEHa 3arajbHOI0 «AHU3ailHepi3alli€ioy»
cyyacHOro uTTs. CepeOBUILHUN AU3aiH pO3MIIAIA€ThCS (axXiBISIMU SIK €KCIIaHCIs
BJIACHOTO «s» JIFOAMHM Ha OTOYyK4Yy [JIHCHICTh, $Ka caMa CTa€ TBOPOM
CEpEIOBUILIHOTO MUCTENTBA. XYIOKHIN JU3aiH apXITEeKTYPHOTO CEPEIOBUIIA TOCTAE
3acO000M BHUSBJICHHS BIJHOCHMH MDK JIIOJMHOIO Ta CBITOM pe€Yei, MEepEeTBOPEHHS
CUCTeMH peuelt B cucteMy o0pasiB. Buctynae yHiBepcaqbHUM 3acO00M KOMYHIKaLii
JFOAVHM 3 i1 OTOYEHHSAM, METAMOBOIO JIJIsl TPAHCIIFOBAHHS YSIBJICHHS JIFOJUHU IIPO CBIT.
Xyn0XHbO-IU3aliHEPChKA AISUIBHICTD B apXITEKTYPHOMY CEPEOBHILI IPOSBISETHCS B
MIPOEKTHOMY TTEPETBOPEHHI MPAarMaTUYHNUX BUMOT B €CTETUYHI IIIHHOCTI.

XyHA0KHBO - OU3aliHEpPChKa MiSUTbHICTH 0a3yeThCs HAa KOMIUIEKCI HAyKOBO -
¢bimocopchKUX MOTIISAAIB HA OCOOUCTICTH, CYCIUIBCTBO Ta CEPEAOBHIIE Y iX B3aEMO/IIT
ta B3aeMo3anexxHocTi (I1.I'ypesuy, b.€pacos, M. Karan, A.Koran, H.UapuaBanze ta
iH.). CKkaaHICTh Ta PI3HOMAHITHICTh 3aBJaHb YTBOPEHHS CEPE/IOBHIINA, 3aTOCTPECHHS
npoOsieMd «OOXKUTTS» Ta «OYLIEBIIHHSI» apXiTeKTypHUX HPOCTOPIB BUMAararoTh
BUKOPHUCTAHHA XYA0KHBOI MOBH B SIKOCTI 3aC00Y MPOEKTYBaHHA. XYIO0KHUK B CBITII
BUMOI' 4acy BHCTyMNa€ SK MHTELb, MPOEKTYBAJIbHHUK, MPOQECiOHaT — PEMICHUK,
AN3aliHEP KOHKPETHOI CUTYyallli, KOHTEKCTY; MOro €CTETUYHI I[IHHOCTI 3HAXOASThCS Y
pycal TepeXuBaHb IUIACTUYHHUX SKOCTEM MPEAMETHOTO HPOCTOPY. XYI0XKHUK
CepeloBHIlla - HOBHUWA YHIBEpPCATbHUN MPOEKTYBAIBHUK, Y SKOTO BIJACYTHI
KOHCEpBATU3M Ta OOMEXEHICTh BY3bKOTrO (paxiBlf, SKHI NPOHUKAE B CBIT YSBH
CTIOXKMBAYA, B CBIT Cy4aCHMX TEXHOJIOTii, MaTepianmiB. Moro npodeciiiHo - XymoxHs
KyJIbTypa BMIIIy€E BOJIOAIHHS OaraTbMa 3aco0aMH BHUPaKEHHS MUCHI, PO3YMIHHS

COILIIOKYJIFTYPHOI CHUTYyallli ChOTOAEHHS, BIAYYTTS TEHIEHIII PO3BUTKY Cy4acHOi
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XYIOKHBOI KYJBTYPH, OPI€EHTYBaHHS B MUTAHHSAX €KOJOTIl, TEXHOJIOTil, EKOHOMIKH,
oprasizaifii apxiTeKTypHO - AM3aiHEPCHKOi AISNIBHOCTI, MaTepiajJO3HABCTBAa TOIIIO.
[Ipodeciiina mismbHICTh (DaxiBLg B LApUHI MHUCTELTBA MPOEKTYBAaHHS CEPElOBHUIIA
HaJ0YIOBY€EThCS HaJ pallioHAIbHUMHU (QYHKI[IOHATPHUMU Ta TEXHIYHUM PIIICHHSIMH,
CIPSIMOBaHMMH Ha CTBOPEHHS MaTEPialbHOTO CEepeIOBHUIIA — MPOCTOPOBO-YACOBOI Ta
OPEeIMETHOI CTPYKTYpH [UIsl OCHOBHHMX THPOIECIB J>KUTTEMISUIBHOCTI JIIOJUHU Ta
CYCIIIbCTBA Ta Oe3MmocepenHbO BIUIETEHA B MaTepiaibHy MNpakTuKy. Bona
3MIUCHIOETHCSL HA TIEPETHUHI Pi3HUX chep XyI0KHBOI TBOPUOCTI, MO Oe3mocepeHbO
(GOpMYIOTh MPEAMETHO - Bi3yalbHY peajbHICTh: apXiTeKTypH, AW3aiiHy, MUCTEIITBA
opraHizailii cepefoBHINA, PI3HUX OoO0JlacTe MarepiaibHO - XYIO0KHBOI KYJIBTYPH,
MPOMUCIIOBOTO JTM3alHY, J€KOPATUBHO-YKUTKOBOTO, O()OPMITIOBAILHOTO MUCTEITBA,
MUCTENTBA €KCMO3HIIii, TeaTpy, KIHO, TOIIO.

JIoCTHiAHUKY BUOKPEMITIOIOTH JIBa OOKHU 1Ii€l MIAIBHOCTI. Y MEpIIOMY BUMAAKY
nepeBakae MOYyTTEBE BUPKEHHS Ta 0(hOPMIICHHS BHYTPILTHBOTO KUTTS MPEIMETIB,
iXHSI KpacoTa; y 1HIIOMY - 1IeWHO - €MOIIIMHUN TIJIaH, BUPAKEHUN uepe3 XyI0KHIN
o0pa3 TBOPY MHUCTEIITBA.

Oco0mMBICTh XyAOXHBOT MISUTBHOCTI BOA4YalOTh B IIJIEBU3HAYEHHI, 3aco0ax
BUP@XEHHA Ta CHOXUBaHHA. [y Hel XapaKTepHI pPETPOCHEKTUBHICTb, 1CTOPHU3M,
BOJIOJIIHHSL aKTYaJIbHOK BI3YaJICTHKOIO;, 3ITKHEHHS CTPYKTYpPHOI BH3HAYEHOCTI,
3aKIHYEHOCT1, TEKTOHUYHICTI ()OPMOYTBOPEHHSI 13 CIOHTAHHICTIO, HEeTIepe10aueHICTIO,
BITYMHEHICTIO, €CKI3HICTIO MJIACTUYHHX pillIeHb; BpaxyBaHHs
aHTI(QYHKITIOHATIICTCHKUX TEHEHITIH, €CTETUKN €CKI3HOCT1, CIOHTAHHOCTI, TParHCHHS
O’KMBJICHHS CEpEOBHUIIA, T1AJ0Ty 31 CIIOKUBAYEM.

Posrnsmanas XyI0KHBOT CHCTEMH CEPEIOBHUINA B MPOLIECI PO3BUTKY, BITIYyTTS
[[iIHHOCTI TPAAMIIIHHOTO CePEIOBHUIIA, TIONTYKH Cy4aCHOTO CTHIIIO HE 0OMEXYIOTh TEMY
«MHCTELTBO B AapXITEKTYpPHOMY CEpPEIOBHILII» PO3MILICHHSIM TBOPY MHUCTEITBA.
XymoxHs JISUIBHICTD Ta 1i pe3yibTaT BUCTYIAE SIK y3arajJbHIOIOUa JeTallb, 10 BEe
10 nuticHocTi. OpiEHTUPOM IJIsl HET CIIYTYE 17ieabHa MOJIENb CIIOCO0Y KHUTTS Ha PiBHI
oOpa3Hoi ysiBH, JOMOBHEHA CHJIOI 3BHYAIB Ta TpaauIliii; oOpas, M0 MOETHYE
00’€KTUBHI Ta Cy0’€KTHBHI CTOPOHM CHUTYyallli: COIlaJIbHO — €KOHOMIYHI YMOBH Ta
0COOMCTICHUHN CIOCIO KUTTH.

Po3ymiHHS XyNOXXHBO — JAW3aMHEPCHKOI MISTIBHOCTI B apXITEKTypHOMY
CepeOBHILII SIK KYJIbTYPHOI 3yMOBIIIOE 1i crienugiky Ta cneundiudi chepu:

[lepma — mpeaMeTHA, 10 Ma€ PO3BUTOK Y Pi3HUX MPOCTOPOBO-YACOBUX MEXKaX,

BUSIBJISIE ce0€ SIK 30BHIIIHS, BHYTPIIIHS, OMMKHS, JajdbHSA, OCTYIHA, MOTEHIIIIHA,
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peainizoBana Tomio. [lo ckiamy mi€i cdepr BXOASITH: TBOPU MHCTEUTBA, CYKYIHICTh
HasBHUX MaTepialbHUX BUSBIB XYIOXKHBOI KYJIbTYPH, XYyJOXKHE OTOUCHHS, SKE
CTBOPIOE €CTETUYHUI 00pa3 cepeoBHUIIA; IEBHUM YHUHOM OPraHi30BaHUX MPEIMETHUX
PEe3yJIbTATIB XYI0KHbO-TBOPYOI TISUTHHOCTI.

Hpyra - ocoOucTicHa, III0 Ma€ KOJEKTHBHI, I'PYMOBI, OCOOMUCTICHI MPOSBU B
TISTTBHOCTI Ta CBIIOMOCTI B TakuxX (opMax: XyJOXKHS IsUTbHICTh Ha ITiJICTaBi
BpaxyBaHHSl MICIIEBUX TPAAMIN; peamnizaiis €CTeTMYHUX (QYHKIIN pI3HUX BHIIIB
MHUCTEIITBA; TBOpYA MISUTbHICTh, BU3HAUCHA 1HTEpECaMH Ta MOTpedaMu KOPUCTYBaya,
BITHOCHHU JIIOJEH 13 peaisiMd KyJIbTypH, €CTETHYHHM OTOYCHHSIM; B3a€EMO/Iis
KOJEKTUBHUX, TPYNOBUX, IHIMUBIAyaJIbHUX TMPOSBIB €CTETUYHOI  CBIJOMOCTI,
€CTEeTUYHUX YSBJICHb Ta OLIHOK, SIKI CKJIAJAIOTh «30HY» 3aCBOEHOTO Ta MPUIHSATOTO
JIOAMHOIO  COLIOKYJIBTYPHOTO JOCBiTy, arMocdepy eCTETHYHOTO CHUIKYBaHHS,
€CTETUYHI1 SIKOCT1 0COOUCTOCTI.

OO0’€KTUBHOIO PEANBHICTIO CHOTOJICHHS IIOCTa€ MHOXXHHA PIBHOMPABHUX
KylnbTypHUX  cTepeoTuniB. CywyacHe CepeloBHINEe TIOBUHHO  IPOIOHYBAaTH
PI3HOMAaHITHICTh (POPM MOBEOIHKA Ta MAISUIBHOCTI JIIOJWHU, BISUIO PIBHO3HAUHUX
MPAaBIJIBHUX HAIPSMIB BIACHOTO PO3BHUTKY, MOXJIMBICTh 1HIUBIIYaJTbHOTO BHOODY.
SKmo po3rismaTh CepeloBHINE SK TMOCTIHHY B3a€EMOJII0 JIFOACHKOI CHUTBHOTH 1
IPEAMETHO-IIPOCTOPOBOTO OTOUYCHHS, PI3HOMAHITHUX CHCTEM MisIbHOCTI Ta (Gopm
MOBEIIHKH, TT00AYUMO, IO 3B’ SI3yI0YOI0 JIAHKOIO ITUX CKJIATHUX CTPYKTYp € JTIOUHA.
Bci 3a3Hadeni enemMeHTH 00’€Hye Cy0 €KTUBHICTh CHPHUUHSTTS CEpEeAOBHUIIA,
€MOLIIMHUX 00pa3iB, 110 YTBOPIOIOTHCS 3aBASKU 31ITKHEHHIO 3 HUM.

CepenoBuiie, BIIUyXXEHE B JIOJUHH CIOPUIAMAETbCS K  CKYMYEHHS
BIJIOKpEMJICHMX 00’€KTIB Ta SIBHIIl Ha BCIX PIBHSX ii CUCTeMH: OYJUHOK — SK Cyma
NpUMIIIEHB; IHTEp €p — SIK CyMma pedell; mpolec — sSK cyma 3axo[iB Tomo. Maie
YTBOPIOEThCSL 0e3 ypaxyBaHHs Ouibmioro. CTpykTypa OUIBIIOTO HE TOKIJIaJae
000B’si3kiB Ha (OpMyBaHHS 00’ €KTIB, pO3TAllOBaHUX B MOro Mexkax. Take
CEPEIOBHUIIE HE € IHTErPALIfHIM Ta IHTETPOBAHUM, €CTETUYHI SIKOCTI HOTO OOMEKEHI.
B inmomy Bumaaky, 3a cBimontBoM aociigHukiB (H.I'ontapoBchka, [.Kamekosa,
JL.ITeuko, H.IlIunsinHiKOBa), (hOpMyBaHHS CTPYKTYPH CEpEIOBHINA OPIEHTOBAHO HA
HU3KY LIEHTpaJIbHUX OJIOKIB, CUCTEMO TBIPHOIO OCHOBOIO SIKMX € 00pa3HO UyTTEBHIA
Marepiaja MUCTEITBA, [0 CTBOPIOE EMOIIHHUHN MICTOK MiX JTFOJUHOIO Ta HABKOJIHMIITHIM
CBITOM, Tiependavae «CIIKyBaHHS MUCTEIITBOM»; CTBOPEHHSI 0COOJIMBOI €CTETUYHOT
atMoc(epu; HasBHICTb CBOEPIAHOTO IMIJKY, SKUH Bif3Hauae came i 00 €KT Bif

1HIIKX; TPOMOHYIOTh P13HOMaHITHI ()OpPM MOBEAIHKH Ta JISVIBHOCTI JIFOJWHH, BISJIO
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PiBHO3HAYHMX MPABUIBLHUX HAIPSIMIB PO3BUTKY CEPEIOBUIIIA.

[lenTp yBarm XyJ0>KHUKa CEPEAOBHUINA 3MINLYETHCA 3 OKPEMHUX TEXHOJOTIUYHHX
MPOLIECIB HA BU3HAYCHHS MPUHLUIIOBUX MOPAIbHO-ECTETUYHHUX XapaKTEPUCTHK, SKi
CKJIaJIal0Th 3MICT CEPEAOBHIN PI3HOPIAHUX TmijgcucTeM. L1 XapakTepucTUKu
0OyMOBJIEHI POJUTIO KOXKHOI 3 MIJCUCTEM Y 3araJbHOMy OOpazHOMY YCTPOi TBOPY
«CEpPEeOBUIIHOTO MHCTEUTBa». [IpOeKTyBaHHS CHCTEMHU XYJIOKHIX BIUIMBIB Ha
0COOMCTICTh, €CTETUYHOI aTMOC(epu Ta HACTAaHOBH, CTBOPEHHS 00pa3y cepeloBHUIla
noTpeOye BUKOPHCTAHHS CEPEIOBUIITHOTO MIiAX0Ay B TpodeciiiHiil AisSIbHOCTI
XYJOKHUKA CEPEIOBUIIIA.

CepenoBUIIHUEN TAX1 - MUKIUCHUIUTIHAPHUN TIX1A 10 aHai3y 1 YTBOPEHHIO
CepeOBUILHUX 00’ €KTIB, yHIBEpcajabHa KaTeropis, 1o 3adikcoBaHa sIK IepCleKTHBHA
Ha piBHiI BcecBiTHix gomosineit FOHECKO. lle cuctema BimHOIIEHb MiX pPI3HUMHU
€JIEeMEHTaMH, CIpPSMOBaHA Ha TapMOHI3AII0 CEPEeNOBUINA, JOCATHEHHS IOro
nuticHocTi. I{e cBoepiHuil KaTaaizaTop 1HTErpaliiHUX MPOIIECIB, SKUHA Ma€e Ha yBasi
HAJIarOJDKCHHSI  CYKYIHOI  HEe3almepewinBOl  MIsUTBHOCTI  BCiX ~ KOMIIOHEHTIB
apXITEeKTYPHOTO CEPEAOBHINA Y CIIUIBHOMY IIHHICHO - €eMOIIIHHOMY KJTFOYi, BHECCHHS
INPUHIIMIIB TapMOHIT B II0 MISUTBHICTh. YHACHIIOK 3aCTOCYBAaHHS CEPEIOBUIITHOTO
MiXOAY CTBOPIOETHCS BIAKpUTA cUCTeMa (yHAAMEHTaJbHUX NPUHLHMIIB Ha PIBHI
[[IHHOCTEW, CEHCiB, 3HaueHb, sKka 3abe3meuyye yMOBU Ui BCTAHOBJICHHS
OaraTorpaHHUX 3B’S3KIB MK MpeAMETaMH, SBUIIAMH, Taly3sMH 3HaHb, BUIAMHU
nisbHOCTI To1o0. CepeoBHIIE CTae IHTErpOBAaHUM 1 iHTerpamniianMm. [lepime - SKicTb,
HACJIIJIOK LJIECTIPSIMOBAHOTO BIUIMBY 30BHIIIHIX Ta BHYTPILIHIX ()aKTOPiB, BIIOOPY
3HAYYIIUX KOMIIOHEHTIB 1 BCTAHOBJICHHS TapMOHIMHUX B3a€MO3B’SI3KIB MIXK HUMH.
Jlpyre - BIACTHBICTb, IO BHUSBISETHCS Yy 3AATHOCTI CEPEOBUINA 3IMCHIOBATH
iHTerpaIliitH1il BIUIMB HA €JIEMEHTHU CEPEIOBHIIA.

CepenoBulile TPakTyIOTh SK €IHICTH «OOOJOHKH» (IIPEAMETHO-IPOCTOPOBOTO
OTOYEHHS) Ta JKUTTEBOTO HAMMOBHEHHS ((PYHKIIOHATIBHHUX IpoIeciB). Pi3HOMaHITHICT
byHKIIH 00yMOBIIOE PI3HOMAHITHICTH (OpPM, fKi, y CBOIO UEpry, yTBOPIOIOTH
0araTcTBO 1 pI3HOMaHITHICTh BpaXKeHb. CAHICTh CEPEIOBUINA BUSHAYAETHCS 11JTICHOIO
CTPYKTYPOIO, sIKa HE OXOILTIOE BCHOTO IPOCTOPY, @ CTBOPEHA 3 cepii TOJIOBHUX BY3IIIB,
3’€THAHUX JIIHIMHAMH €JICMEHTAMH.

Biarak, 1mine ysBIsSeMO SK CHJIOBE TMOJE, B SKOMY B3a€EMOJIIOTh CHUCTEMHU
HEPIBHO3HAUHUX, 1HAUBIAYabHUX 3@ CBOIM XapakTepoM IeHTpiB. KoxHOro MOMeHTY
BCi CHCTEMH YTBOPIOIOTh €IMHUN KOMIUIEKC, YTOUHIOIOUHN CTaH IIJIOT0 Y XPOMOTPOTIi.

[ligHicHI 1HTerpaliiiHa OCHOBa Ta BICh, C(POPMOBaHI MHUCTEUTBOM, CTBOPIOIOTH
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«KapKac» CHUCTEMH, Ha HUX OPIEHTYIOTHCS BC1 PI3HOPIIHI €1eMeHTH cepeaoBuiia. Ls
cucteMa (YHKI[IOHYE B «CHUJIOBOMY TIOJdi», IO BIUIMBAE HA OCOOWCTICTH 3
MaKCUMaJbHOIO €(EeKTUBHICTIO. B CHiIbHOMY 1HTErpamiiHOMy MO 3A1HCHIOETHCS
QITOPUTM «BIJ TIOYYTTIB JIO YCBIJIOMJIEHHS 1 Jajl JI0 €TUYHO - 3yMOBJIEHO1
nismbHOCTIY. Sk Biamivae B.Illumko, kokHa cuctema (mijacucrema) B OyIb-IKUN
MOMEHT CBO€1 1CTOPi1 TOBUHHA MaTH KOMIIO3HUIIIHY IUTICHICTB: SICHY, 3p03yMLIY i1€10;
YCBIJOMJIEHY aKIIEHTHO-JOMIHAHTHY CTPYKTYpPY; HEOOXIAHMI MIHIMyM aKTHUBHUX
XYJIO)KHIX, MOPAIbHO-€CTETHYHUX Ta IHIIWX TE€M, IO BIAMOBIIAIOTH 3araJibHIN
00pa3Hii cipsiMmoBaHoCTi. CyTHICTh pyXy HOJISITA€ B TIEPEX0/I1 10 BCE OLIBIIT BUCOKUX
PIBHIB Oprasizailii CUCTEM.

CepenoBumanii miaxim moTpedye Bil yCiX €JIEMEHTIB, 00’ €KTIB 1 aeTanei
(He3aeKHO BiJ X HAAXOMKEHHS Ta MICIS B CHCTEMI CEpEeIOBHINA) CYMiIPSIIHOCTI,
y3rOJKEHOCT! BIUIMBIB, Miid. ['070BHOIO B cepenoBuInHINA crenudinl € mpobdiema
B3a€MO3B’ 13Ky KOMIOHEHTIB cucTeMH. OTxe, MOCTal0Th 3aBJaHHS: BUOKPEMUTHU P
PIBHIB Bij €J€MEHTApHUX OJMHUIIL 0 KOMIUIEKCY B IIJIOMY; 3HAWTH 3B’S30K MIXK
LUTICHICTIO HA PIBHI CTPYKTYPHOI OJMHMIII 1 HA PIBHI CEpEIOBHUIIIA.

Hna uporo O.I'ytHoB, B.Illumko Ta 1H. NpOMOHYIOTH PO3WIECHYBATH BEIHUKI
€JIEMEHTH (TOOTO BCE CEpPEOBHUIIE 3arajoM) Ha CTPYKTYPHI OJMHHMII, KOXKHA 3 SIKUX
YITKO BU3HA4YEHA, TOOTO Ma€ CIIpUAMAaTHUCS SK I[1JI€, IOCTATHBO XapaKTepHa 32 CBOIMHU
SAKOCTSIMH, Yepe3 L0 JIETKO PO3IMi3HABATUMETHCS 3aKOHOMIPHICTh 3 €HAHHS TaKHUX
OJIMHUIb B €IMHUN OpPTraHi3M.

Oxpemi ouHULI 30UPatOTHCS B OUTBII CKJIAIHI KOHCTPYKIIIi, sIKi, y CBOIO Yepry,
PO3MOIUISIIOTECS. Ha KJIACH BIAMOBIAHO 10 iX POl B apXiTEKTYPHOMY CEpEIOBHUIII.
KoxxHuit 3 KjaciB Tako)X MOBHMHEH MaTH OCOOJIMBI PHUCH, K1 JIETKO PO3IMi3HABATH.
TobTo BimoKpeMJieHU ¢GparMeHT IUTICHOCTI TIOBMHEH BIAMOBIJATH BUMOTaM:
00OMEXEHOCT1; B3a€EMO3B 3Ky, KOMIIAKTHOCTI; pO3ITi3HABAHHS.

CepenoBUIIHMIM MT1X1/1 BUITMBAETHCS B OCOOTIMBY XYI0KHIO TiSTIBHICTD, IKa Ma€
OXOIUTIOBATH BC1 BUMIPU PEATBHOCTI, «PEXKUCYPY» BCIX CEPEAOBHUI HUX MPOIECIB Ta
CTPYKTYPY iX MaTepialibHOI (IIPeIMETHO-IIPOCTOPOBOI) 00OJTOHKH.

Posmmpenns MmoxnuBocTel cepenonuiia (3a B.Iumko) 3aiiicHIOEThCS:

- KUTBKICHUM POCTOM HOBHX 3aC001B; ()OPMOYTBOPEHHSIM;

- SKICHUMH TpaHCcQOpMaIlisiMU BCEPEIUHI CTapuX;

- 3MIHAMH B CYCHUIbHIN CBITOMOCTI;

- 3MIHAMU CIIPUUHSATTS CEPEIOBUINLA; YIIPABIIHHSI COPUUHATTSIM.
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8.2. Oco0s1uBoOCTI peaJtizanii cepeIOBHIIHOIO MiAX01Y B XyA0KHbO-

AU3aHHEePCHKIN TiSVIbHOCTI.

KynbTypoTBOpua mapagurma XyJ10KHbO-TPOQEeCIHHOI MISIIBHOCTI nependayae
chopMOBaHy 3[IaTHICTh 1 TOTPeOy MUTLS BIOCKOHAIIOBATH ceOe i cBiT. Bueni i
npaktuku (H.I'annycenko, H.I'ontaposceka, [.Kamekosa, C.Knenko, H.Ko3noBceka,
JI.Macomn, JI.ITeuko, M.CoBa, O.CtykanoBa, I".Tapackina, H. [llunmsaankoBa Ta 1H.)
IIYKalOTh ONTHUMaNbHI (OpMH OpraHizaimii XyJO>KHBO-PO(ECiiftHOT OCBITH, SKi
BIJIMOBIAAIOTH SIKICHO HOBOMY CTaBJICHHIO 10 MaOyTHROT podeciitHol aisiibHOCTI. Ha
[bOMY IIJISXY BOHU IMIIIALUTH A0 11€1 MAKCUMaJIbHOTO BUKOPUCTAHHS CEPEJOBUIIIHOTO
MiIX0My B OCBITHROMY TPOIIECI, KM mependavac MoCTIHHY B3a€EMOJIO JIFOJICHKOT
CHUTBHOTH 1 IPEIMETHO-IIPOCTOPOBOTO OTOUEHHS, PI3HOMAHITHUX CHUCTEM JISJIBHOCTI
Ta (HOpM MOBEOIHKU. 3B’SI3yI0UOI0 JIAHKOIO LUX CKJIAJHUX CTPYKTYyp € droauHa. Bcei
3a3HAYCHI €JIEMEHTH 00’ €JIHy€ Cy0’ €KTUBHICTh CIIPUUHSTTS CEPEIOBUINA, EMOIIMHUX
o0Opa3iB, 110 YTBOPIOIOTHCS 3aBASKHU 31TKHEHHIO 3 HUM. BBaxaroTh, 1mo oOpa3Ho-
YyTTEBUI MaTepial MUCTELTBA, SIKUW CTBOPIOE EMOIIIITHUI MICTOK MIXK JIFOJAWHOIO Ta
HABKOJIUIITHIM CBITOM € CUCTEMOTBIPHOIO OCHOBOIO B IIbOMY Tiporieci . ToMmy cydacHa
napajgurmMa XyJI0KHbO-IPOQECIHHOT OCBITH OpIEHTYE€ Ha 3aTydeHHS KOXHOI
0COOMCTOCTI 10 TYXOBHO-I[IHHICHOT 1 XyA0KHBO-TBOPUO1 JISUIBHOCTI, 1110 Mepeadayae
NEPETBOPEHHS «IPU MHUCTEUTBOM» y «CIUIKYBaHHS MHCTEUTBOM»; CTBOPEHHS
0co0/MBOT ecTeTHuHOI atMochepu. Y 3B’SI3KYy 3 IIHMM 3MIHIOETBCS PO3YMIHHS
XyJIOKHBO-TIpodeciitHoi  mpodeciiHol  AISTBHOCTI  [u3aiiHepa apXITEeKTYpPHOTO
CEPEIOBHUIIA, PO3MINPIOETHCS i1 3MICT Ta COIliaIbHE HATOBHEHHS.

PizHi acmexktu XyaoxkHbO-mpodeciiinoi  missibHOCTI  po3misiaam  O.bina,
C.Kanigenp, JI.Macoin, T.Mixosa, O.Copoka, O.XpaleBcbKka Ta iH.. ¥Y3arajibHIOWYH
NOTJISIAM BYEHUX 1 3aCTOCOBYIOUM CEPENOBHM TMiAXiJ, BBaXA€MO, IO XYIOKHBO-
npodeciiiHa TIAIBHICTh AM3aiiHEpa apXiTEKTYpPHOTO CEpeloBHUINA MICTHTH Yy €001
B3a€MOIOB’sI3aH1 MaTepiajbHI 1 JYyXOBHI acCleKTH, SKI MarThb OCOOUCTICHHUH Ta
COLIIAJIbHUI TPOSB 1 BUMIISLIAIOTH SIK MPEIMETHO-IPOCTOPOBA XYI0XKHS AISUIBHICTD 3
dbopMyBaHHS CHUCTEMHU I[IHHICHMX OpIEHTAIlli OCOOMCTOCTI Ta CYCIUIbCTBA,
nependavae OpraHi3aiilo IIHHICHUX OOMIHIB, YTBOPEHHS JYXOBHOI CHUJIBHOCTI 3a
paxyHOK BHHHKHEHHS €CTETHYHOTO TOJS apXITeKTYpHOro cepenoBuia. Ecretnune
0JIe CTBOPIOIOTH €CTETHYHI CKJIaI0B1 KO)KHOTO 3 KOMIIOHEHTIB cepenoBuia. Came 11e
noJyie 3a0e3nevye Ji€BICTh BIUIMBIB HAa OCOOMCTICTh W BHM3HAyae HOTO eMOLIMHUI

«3HaK» Ta KOMYyHIKaTHMBHE Ti0. Take TJIO CTBOPIOE YMOBHM JUIsl peami3alii
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CEPEABUIIHOIO J1aJIoTy, 3yCTPidl CBIAOMOCTEH, BIAKPUTTS OJHE OJJHOMY CBOIX CHCTEM
IIHHOCTEH, 1o ¥ €, 3a TBepkeHHssM M. Korana, A. Kommakogoi, JI. Tleuko, O.
CTyKanaoBOi OCHOBOIO €CTETUYHOTO CEPETOBUILIA.

JlocHiAHUKH pO3TIISIat0Th CIIIJIKYBAHHS SIK OCHOBY 1 JDKEPEJIO PO3BUTKY OCOOMCTOCTI
B KyJbTypoTBOopuoMy cepenoBuili; (A.llaBmoBcekuii, T.MeHrT); HEoOXimHHMN
cnenu@iuHAd BHUI AKTHBHOCTI JIIOJIEH; CKIJIAIOBY AapXITEKTYpPHOTO CEpPEOBUIIA;
(JI.Macon, H.boputko); o3Haky # ¢yHKIio ectetuanoro cepeaopuima (JI. [Teuko).
Amnani3z nocmmkenb M.baxtina, H.I'annycenko, M.Karana, B.JIeBina, A.Konmakosoi,
E.Komananmko, A.Menik — ITamaea, T.Menrt, b.Hemencskoro, A.IlaBioBcbkoro,
Jl.ITeuko, JI.CaBenkoBoi, I.TapackiHoi Ta 1H. J03BOJISIE BBaXKATH «PO3KIII
€CTEeTUYHOTO ciKyBaHHs» (AHTyaH e CenT-Ex3tomnepi) BU3HAYaIBHOO JOMIHAHTOIO
apxitekTypHoro cepenosuima. [Ipu npomy M.Karan yka3ye Ha po30iKHICTh TIOHSITh
«KOMYHIKaLlls» Ta «CHiikyBaHHsS». KoMmyHikalisg, Ha Horo nymky, O0e3ocobucra 3a
xapaktepoM 1Hdopmallli (HayKOBUX 3HaHb, (DAKTIB TOIO), SKa TPAHCIIOETHCS;
CHINKYBaHHS — 1€ CHUIbHE BUPOOJICHHS MapTHEPaMU 3arajibHHUX YSIBJICHb, MOHSTH,
MOTJISAMIB, i7€amiB TOMIO, TOOTO JOCSTHEHHS yXOBHOI CHITBHOCTI. «JlyxoBHE
CIUIKYBaHHS € 3yCTpid CIOBIZEH, CAMOPO3KPUTTA CyO’€KTa, TOMYy TYT Mae
UPKYJIOBaTU He Oyap sika 1HQopmarllis (SK y KOMyHikalii), a TUIbKH 3abapBieHa
Cy0’€KTHUBHICTIO YYacCHUKIB CIUIKyBaHHS», — cTBep/kye M.Karan . Oco0iauBiICTh
CIIUJIKYBaHHS B TaKOMY CEpEJOBHII IOJSATaE B MOro 0araTOIUIAaHOBOCTI, TBOPYiil
OCHOBI, MO’KJIMBOCT] 1ICHYBaHHSI PI3HUX MPAaBHJIbHUX BIJTMOBIACH Ha OJHE 3aITUTAHHS,
IIUISIXIB PO3B’sI3aHHS OnHI€l mpobsemu. EcreTnyHuil acmiekT cepeoBuIa MPOIOHYE
0COOHMCTOCTI PI3HOCTIPSIMOBAHI BEKTOPH BIOCKOHAJICHHS.

Maiike BCl BY€HI BIJI3HAYAIOTh SIK BHU3HAYaJIbHY OCOOJMBICTH €CTETUYHOTO
cepeIoBHIIa MepeBary 1iHHICHO-OPIEHTOBAHOT MISJIBHOCTI, 110 Peajli3y€e€ThCs NUITXOM
JTyXOBHOTO CHIJIKYyBaHHS. J[OCTITHUKN yBa)kKarOTh, IO 11€ CTA€ MOXKJIMBHM, SIKIIO IO
CTPYKTYPH CEpEJOBHINA CIIJIKYBaHHS BBECTH M€ OJWH KOMIIOHEHT, a CaMe —
MHUCTEITBO, TOM1 CEPeNOBUU [iajJor HaOyBa€ TaKOro BUTILY: apXiTeKTypa —
MHUCTEITBO —OCOOMCTICTh; apXiTEKTOP-AU3alHEp — XYyJ0XKHIM 00pa3 — CepeOBHIIIE;
CYyCHIJIBCTBO — KYJBTypa — OCOOMCTICTB... TOIIO, 1 SIK HACTIJOK BUHUKAE €JHICTD
XYJIOKHBO-TIPOQECiifHOT AISUIBHOCTI Ta 11 cnpuiHATTA. A. KonmakoBa BHOKpemItIoe
TaKi 0COOJIMBOCTI XyJ0KHBO-TIPO(ECIHOT TISITBHOCTI 3347151 €CTETH3AlllT CepeIoBUIIIA:
MPUCYTHICTH cepel Cy0 €KTIB CepeloBHUINa OCOOIMBOTO KBa3iCyO’ eKTy (XyA0XKHBOTO
obpazy, skuii Oe3mocepeaHb0 abo0 OINOCEePEKOBAHO BIJIMBAE HAa OCOOHMCTICTH);

noOyZI0BY CEpeOBUIIl HUX CHCTEM Ha CyO’ €KTHBHMX BIAHOCHHAX, $IKI CTBOPIOIOTH
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aTMoc(depy TyXOBHOTO CIIJIKYBaHHS; HACUUCHHS CEPEIOBUIIA 3aBASKH 111K CITIBYyYaCTI
0CO0OJIMBOIO E€MOLIIIHOI0 aTMOC(hepor0; BUKOPUCTAaHHS 3aKOHIB ApamaTyprii (ToOTo B
OCHOBY CTPYKTYpPH TaKOTO CEpEeAOBHINA TMOKJIAIEHI MOXJIMBOCTI CaM€ MUCTEILTBA);
NOCWJICHHSI BIUIMBIB MHCTELTBA HA KOPUCTYBAayWB, CTBOPEHHS OCOOJIMBOIO
CepeloBUIllA JUIsi PO3BUTKY, 3aBISKH crocob0aMm, MpuiiomMamM 1 MeTojam, IUIo
BHUKOPHUCTOBYE apXiTEKTOP-IU3alHED.

Tun ta koHKpeTHA (hopMa CepelOBUIIIHOTO A1aJIOTy B KOKHOMY pa3i 00yMOBIIEH1
Oaratbma ¢aktopamu: QYHKIIE, CYCTUTBHUMH IIJISIMU 1 POTpaMaMiu, METOANKAMU;
€CTETUYHHUMH MOXJIMBOCTSAMH  CEPENIOBHUINA; OCOOMCTICTIO Ju3aifHepa: Moro
€CTETUYHOIO CBIJIOMICTIO, PIBHEM 3arajbHOI Ta XYJIO0KHbOI KyJIbTYpH, BIKOBUMH Ta
CTaTeBUMH OCOOIMBOCTSMHU, €CTETUYHUMH MOKJIUBOCTSIMH; €CTETUYHOIO CBIJTOMICTIO,
J0CB1JIOM, MOTpedamMu, mepeBaraMu KOPUCTYBaya; PeaqbHOI0 MEPEKEI0 AUHAMIUYHUX
MIXOCOOMCTICHUX BIIHOCHH; CYOKYJIBTYpOIO «JIIOACHKMX» BIKOBUX OpIEHTALlIN Y
cdepl ecTeTUYHOI KYJIbTYpH; BIUIMBOM €CTETUYHOTO JOCBIAY aBTOPUTETHUX JIIOJEH;
€CTETUYHUMH MOXKJIMBOCTAMHM Oprasizailii HaByaiabHoro npouecy BH3 ta xyaoxHbo-
npodeciitnoi misubHOCTI TomIO. [IpoTe, BM3HAYATBLHUM €: €CTETHYHI MOMJIMBOCTI
CepeOBHINA; €CTETUYHI MOKIMBOCTI apXITEKTOpa-Au3aiiHepa; €CTEeTUYHI MOKIMBOCTI
oprasizairii nmporiecy. SIK CBiYUTh MPaKTUKA, OLTBITICTh HAaBYAIbHUX Auciurutia BH3
OynyeTbcst Ha Cy0’€KT-00’€KTHMX KOMYHIKAaTMBHUX 3B’si3Kax: Hamanus iHdopmarii
CIIpUHHSATTS 3aCBOEHHS (UM Hi) penpoiaykKilis 3HaHb. L{g cxema He mnepenbauae
TPAHCIIOBAHHS W YTBOPEHHs I[iHHOCTEH. TIJIbKM BKIIOYEHHS MHUCTEHTBA [0
HABYAJLHO-BUXOBHOTO TIPOIIECY JT03BOJISIE BUSHAUNUTH NPO(DECIHY OCBITY SIK MPOIIEC
nepenavyl 3HaHb B JyXOBHO-TeopeTHuHoMmy crinkyBanHi (E. Komanmumiko), a
BUXOBAHHS — SIK MPOIIEC IIIHHICHUX OpIEHTAIllll B TyXOBHOMY criyikyBanH1 (M.Karan).

CTpyKkTypa €CTETUYHOTO CIIJIKYBaHHS Ma€ KiJbKa BTUIeHb. Tpu 3 HUX
BuokpemiieHo Jl.Ileuko: mepimii — ecTeTHYHE CHUIKYBaHHS 3 TBOPOM MHUCTEITBA, /€
XYJIOKHE CIHUIKYBaHHA BHCTYNAa€ SIK «B3a€EMOOOMIH», MPOEKIisl OCOOUCTICHUX
HACTaHOB Ha MOYYTTEBO-3MICTOBUI OOJIK TBOPY, SIK MPOILIEC 1 PEe3yJbTaT BIIKPUTTS
XYJIOXKHIX W €CTeTUYHUX IIHHOCTeH. [pyruil Buj — crniikyBaHHS (CyO’€KT-00’€KT-
Ccy0’€KTUBHMIN) 13 TPEAMETOM — PE3yJIbTaTOM MaTepiaibHOI AISIbHOCTI JTroauHu. Le —
BUOIPKOBHI KOHTAKT 3 00pa3oM, prucamu, CyTTIO, QYHKIIIE€I0 TPEAMETA, HOTO 1CTOPIEI0
W mepcnekTuBOl0. TpeTii — ecTeTUYHe CHIIKYBaHHS 3 MPHUPOJHUM BHUTBOPOM,
MOYyTTEBO-EMOLIIHHE CIIJIKYBAaHHS 3 MaTepiajJbHUM BTIJICHHSIM CBOEPIAHOI 1CTOTH,
npeaMmeTa, sABUINAa npupoau. YerBepty (popmMy — CTBOPEHHS  peajbHOro

MI)KOCOOMCTICHOTO KYJIbTYPHO-ECTETUYHOTO CHUIKYBaHHS, IIaJory (CepeaoBHINE —
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OCOOHUCTICTh, apXITEKTOp-AU3aliHEpP — KOPUCTyBay, JIOJWHA — XYJO0XHIH o0pas;

BUKJIaJ]a4 — aBTOP, CTYJEHT — MHUCTELITBO, TU3aliHEP apXITEeKTYPHOIO CEpeaOBHINA —
KyJbTypa Ta iH.) Ha3uBae A.Konmakosa. Lle — BKIIIOUeHHS 10 CepeIOBUIIIHOTO J11aJIOTy
«KBa3icy0’eKTy» (XyJ0KHBOTO 00pa3a), skuil 0e3mocepeHh0 ado OMocepeKOBaHO
BIUIMBAE HAa OCOOUCTICTh, PopMye 1i €CTETUUYHY CBIAOMICTh, aKTHUBI3Y€ €MOIIHHO-
nouyTTeBY cdepy. ABTOpKa NPOMOHYE METOJ ApaMaTyprii CepeaoBHINA IS
BUPIIICHHS MPOOJeMHU MK 0COOMCTOTO CIIJIKYyBaHHS B cepenoBuiui. [1’aty gpopmy —
B3aEMOBITHOCHHH OCOOMCTOCTI ¥ cepemoBuiia mpomnonye T.Menrt. Jlkepenom
(GYHKITIOHYBaHHSI CEPEIOBHUINA BOHA BBA)KA€ PO3BUHYTE MOBHOIIHHE CITUIKYBaHHSA, Y
SKOMY BHJUISE TPU CTOPOHHU: KOTHITUBHY (E€MOLIMHUN CcTaTyc OCOOMCTOCTI M
cepemoBuIa), eMoIliitHy (o0pa3 cepenoBWINa), Ta IMOBEIIHCHKY (KOMYHIKaTHBHA
mporpama cepenoBuia i ocoductocti). Jlocmiaaniis BU3HaYae KOMyHIKAIIAHI TTOJIS
B3a€MOJII OCOOMCTOCTI ¥ cepemoBuIna: iH(pOpMaLIHE IMOJe; MOJie MCUXOJOTTYHOT
B3a€EMO/Ii{; MPOCTOPOBE T0JIe KOPIIOPATUBHUX CTOCYHKIB.

Bigrak, cepenoBUINHUN  1ajJlor BTUTIOETBCS Y  BHUIVISAL  CIUIKYBaHHS
OCOOHMCTOCTEH, OCOOMCTOCTI W TBOPY MHCTEITBA, OCOOMCTOCTI 1 MPEIMETHO-
MIPOCTOPOBOTO OTOYEHHS, OCOOMCTOCTI ¥ mpupoau. Y IbOMY miayio3i Oepe ydacTh
«KBazicy0’ekT» (XymOXHINM 00pa3) 3aBmskd Japamatyprii cepemoBumia (abo
CMOJICThOBAaHOT KOMYHIKaTHBHOI CHTyaIlii SK OKPEMOMY BHWITQJIKy Jpamaryprii
cepenoBuia). Ak crBepkyoTh M.baxTin, A.Ikonnikos, JI.ITedko Ta iH., 3aHypeHHS
B TIOBCSAKJCHHICTh BHUKJIIOYAE €CTETHUYHE CTaBJICHHS JO MIMCHOCTI. 3BUYHHMA
aBTOMATU3M CIPUUHATTS 3AATHUNA «PO3YUHUTI» OYIb-sIKI HOTO CMHUCIIOBI TOMIHAHTH.
[I1o6 cepenoBuiie HaOyIO0 OCOOMCTICHO-ECTETUYHOTO 3HAYEHHS, HE00XiJHa 0CO0IMBa
CUTYyallisl, IO CIpHUs€ BUHUKHEHHIO €CTETUYHOI HacTaHOBH. Ha muisxy momrykiB
ONTUMAJILHUX KOMOIHAIlIH, crieliu(iKy yTBOPEHHS Ta B1IOOPY «CBITKOBUX» CUTYAIliH,
croco0y MOCSATHEHHS IUTICHOCTI HayKOBa AyMKa, 3a A.KonmakoBoto, CXUISETHCS 10
171ei ApamaTyprii apxiTeKTypHOTo cepeaoBuia. ToOTo oro opraHizaiii 3a 3aKOHaMHU
TeaTpy. MHCTEUTBO CTa€ CTPYKTYPHOTBOPHHM  €JIEMEHTOM Oyab  SIKOTO
CEpENOBUINHOTO TIPOIECy, HOro OpraHivHOK YacTHHOIO. BuHWKae mpobiema:
BUJIUITUTH 3aKOHOMIPHOCTI CEpPEAOBHUIIHOI JapaMaryprii 1 ¢opMmH, MeXaHI3MH
3aCTOCYBAHHA iX Ui €CTeTH3allil XyI0KHbO-IU3aiHEPChKOTrO MPOIecy B LIJIOMY i
KOXKHOTO 3 MOTO CTPYKTYPHHX KOMITOHEHTIB 30KpeMa. Y 3araabHEHHS JOCIITHAIBKUX
MaTepialiB MO0 ApaMaTyprii IeIKUX CEPEeTOBUIIHUX MPOIECIB MOAaHO B Tabmuil 1.
Koxnwuit 3 eraniB nmorpedye ydacTi y CBOEMY CTaHOBJIEHHI XYI0KHBO- MpodeciitHol

TUSJIBHOCT1  apXiTeKTopa-Jau3aiiHepa, BH3Ha4ae ocoOJuBI 3aBaaHHs ((opmanbHI,
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3MICTOBHI), crieru(iuHi JIJIs OTO eTalmy.

[Tepen mu3aitHEpoM apXiTEKTYpPHOTO CEPENOBUINA BUHUKAE 3aBIaHHS: CTBOPUTH
XYI0O)KHBO-TIEPETBOPECHUI (PparMEeHT CEPEeNOBHUINA, SKUHA 3aJIydac JIOJUHY 10 CBOEI
chepu, 3aKJIMKae 70 CHIBYYacTl y CIIEKTaKJl MHCTEITBA, 10 PO3IrPYEThCS B MOTO
Mexax. [Ipu npamarypriyHomMy MiIXOAl /10 OpraHizailii cepeaoBUIlla, MPEeAMETHO-
MIPOCTOPOBE OTOYEHHSI CTAa€ CIICHOI BHUIOBUIN. BOHO (QopMyeThCcs 3a TMPUHITUTIOM

TeaTpabHOI IEKOpaIlii, 3riHO 3 SIKUM ClieHOTpadis mAMOPSIKOBYE BCl €JIEMEHTH.

Taoauus 1 - Eranu npamaryprii apXiTeKTYpHOI0 cepeaoBHIIA.

No Eram [Ipu3HayeHHs 3MicT Hacmimok
I | 3aB’sa3ka | [loctaHOBKa AHani3 cutyanii i BUHUKHEHHS Xy-
npobieMu YTBOPEHHS JI0XHBOTO 00paza
3arajJbHOIIKIJIHLHOT y CBIZTOMOCTI
€CTETHKO-IpaMaTHYHOI 1J1ei
I | dis Po3polOka Ectetnuna nisyibHICTH Po3BuTok
npobieMu XYJI0KHBOTO
obpaza
IIT | Kynbmi- | BupimieHHs [IpomixkHE y3araJbHEHHS YTBOpeHHs
HaIis poOJieMu Pe3yJIbTaTUBHOCTI i, IIJIICHOCTI,
CTBOPEHHS YMOB T CIISATIST
(HampsIMiB) MOIATIBIIIOTO
PO3-BUTKY, BUHUKHEHHS
HOBOI 3aB’sI3KH

CepeloBUIIHMI TT1JIX1]] BUJIMBAETHCS B OCOOIMBY XYI0XKHIO JTisSJIbHICTD, SIKa Ma€
OXOILJTIOBATH BCl BUMIPH PEAIBHOCTI, «PEKUCYPY» BCIX CEPEIOBUIIHUX MPOIIECIB Ta
CTPYKTYpYy iXHBOI MaTepiaabHOI (TIPEIMETHO-TIPOCTOPOBOI) 0OOTOHKH, METOIO SIKOTO €
KOHCTPYKTHUBHE )KHUTTEyTBOPEHHSI, aKTUBHE BTIJICHHS CBITOPO3YMIHHSA 1 CUCTEMH 17€H.
Ponp nuzaitHepa apXiTeKTYpHOTO CEpEeIOBHINA y BUSABIEHHI BEKTOPIB PO3BHUTKY i
KEepyBaHHI IIUM MpoIiecoM. Y cdepi MUCTENTBA PELIENTH HE MalOTh CEHCY, HEOOX1/IH]
JIMIIIEe OPIEHTUPHU, IO CHPSIMOBYIOTh TMOMIYKHU. LIS MisITbHICT TOBHHHA MPUBECTH 10

BU3HAYEHHS 3B A3KIB OyTTS, BTIJICHUX Y SIBUILAX KYJIBTYPH.

8.3. Oco0,1MBOCTI Xy105KHBO - TU3AHEPCHKOI TIAJIbHOCTI B APXIiTEKTYPHOMY

cepeaoBHILi.

XyI0KHBO - AU3allHEePChKA AiSTIBHICTD B apXITEKTYPHOMY CEPEIOBHIII € CHeporo
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POEKTHOI TBOPYOCTi, sika (POpMye OTOUYEHHS JIOJUHU B €HOCTI MarepiajabHO -

i

(13MYHUX, TparMaTUYHUX Ta ECTETUYHUX YCTAaHOBOK, (pakTopiB Ta ymoB (B.11Iumko).
O06’ekTOM WI€T AISUTBHOCTI € apXITEKTypHE CEPENOBHINE, 3ac00aMH MPOCKTYBAHHS —
XYJI0)KHBO-OCMUCJICHUI CUHTE3 IPEIMETHO - MPOCTOPOBUX peajiii Ta crociO HKUTTS.

daxiBIll BBaXalOTh, 110 0CcOoOIUGICMIO TAKOI MISUTBHOCTI € MIiJIBUIIICHA yBara Jo
€CTEeTUYHOI CTOPOHHU MPOEKTHOTO MPOIIECy, IHTEPEC A0 MPOOIEMH CHHTE3y MHUCTEILTB
B CEpENOBHUII, MPOEKTHOTO NEPETBOPEHHSA NpAarMaTUYHUX 3alUTIB B €CTETUYHI
IIHHOCTI, HECTaHAApTHI (OpPMU MPOEKTYBAHHSA, OayeHHS AU3ANH-TIPOILIECY Kpi3b
npusMy TOHATTS KyaeTypu (M. baxtin, b.I'epmyncekuii, A.Bamuieka, b.€pacos,
A.Koran, M.KaraHn Ta iH..).

CyyacHi TEHJEHIIH CIPSMOBYIOTh XYJAO0XHBO - JU3AWHEPCHKOI MISUTbHICTh HA
BUPIIICHHA NOpoOJieMH CTUIBLOBOI MHOXKMHH, IHTEplopu3alli Ta eKcTepiopu3arii
CepelIOBHINA, IHTErpajbHOCTI Ta YHIBEPCATBHOCTI, JUHAMIYHOCTI MPOLECY
CTUJICYyTBOPEHHS, OpIEHTYBaHHS Ha IIHHICHI CTPYKTYpHU CIIOCOOY  JKHTTS,
AHTPOIOLEHTPUYHUN XapaKTep 00’ €KTy MpoekTyBaHHs. LleHTpanbHa Tema AisIbHOCTI
— coci0 )KUTTS, B3a€EMO3B 30K Ta €IHICTh HOTO CTPYKTYP, - 0a3yeThcs Ha KOMIUIEKC]
HayKOBO-(1710CO(OCHKUX YSABICHD MPO T€, YUM € OCOOUCTICTh, CEPEAOBHIIE, SK BOHH
OB’ s13aH1 OJTUH 3 OJTHHM.

llpiopumemom  XyJIOXKHBO —  JU3aMHEPCHKOI  JISJIBHOCTI  BBaXKAIOTh
CEHCOYTBOPEHHS, peasli3allilo KyJIbTYPHO — KOMYHIKaTUBHOI (YHKIII1, 1110 00’ €THY€E B
CBO€EI CTPYKTYp1 XyJIO’)KHE OCMHUCTICHHS mpoOaem moauHu. DaxiBis 1p0oro npodiiko
pO3MIISIAIOTh K Memiatopa KyJabTypu. CHCTEMOTBIPHOIO OCHOBOKO JISZTBHOCTI
HA3WBAIOTh OOPA3HO-UYTTEBUM MaTepial MHUCTEITBA, SKHA CTBOPIOE EMOIIMHHIMA
MICTOK MIDX JIIOJIUHOIO Ta HAaBKOJIUIIIHIM CBITOM, HaJla€ HOMY MOMKJIHMBICTh 3aCBOITH
YHIKaJIbHI CEHCH JIIOJICTBA T4 CTBOPUTH BiIacHI. TakuM 4YMHOM, LIEHTPAIbHOIO JIAHKOIO
XYI0KHBO — TU3alHEPCHKOI JISTBHOCTI MOCTAE PO3BUTOK CUCTEMH XYJI0KHIX 00pa3iB,
110 00’ eTHy€ yci (hopMHE CEpeTOBUIIA; TOOYIOBY YITKOT YaCOBOI MOCIIJOBHOCTI Pi3HUX
ECTETUYHHUX BPaKEHb, (HOPM JKUTTS, I1AJIOTIB MOKOJIHB TOIO; CTBOPEHHS 0COOIMBOT
€CTEeTUYHOI aTMOoCc(epH, CBOEPITHOTO IMIJIXKY, SIKUH BiJI3HAYa€ caMe 1€ CEPEeIOBUIIE
B1J] 1HIIIUX.

Sx crBepmkyioTh M.baxTiH, A.IkonHikoB, JI.Ileuko Ta iH., 3aHypeHHS B
MOBCSAKICHHICTh BHKJIIOYAE ©CTETUYHE CTaBIICHHS 10 AiMCHOCTI. P0301XKHICTE MiX
peaTbHOI0 MOJIEJUTIO CEpeloBUINA Ta ii 00pa3om, M0 BiMOYBAETHCS Yy CBIAOMOCTI,
0o0yMOBJIeHa TEpeOUTBIIEHHSIM JeTale 1 BJIIACTUBOCTEH, SKI SIKOCh IIOB’s3aH1 3i

3HAYCHHSMH, BOKJIUBUMHU JUIs1 0coOucTOCTI. CBIAOMICTh HE CIpHiiMae HEHWTpasbHE,

MONOGRAPH 126 ISBN 978-3-98924-004-9



Intellectual and technological potential of the XXI century‘ 2023 Part 1

Oaliyxe, HeICTOTHE Il JoAuHU. Taki akTopu HE CTBOPIOIOTHL 0COOMCTOro 0Opasa
cepeoBHINA. 3BUMHUN aBTOMATU3M CIIPUUHSATTS 3JaTHUNA «PO3UMHUTH» Oy Ab-AK1 HOTO
cmuciosi qominaHTH. [1[06 cepemoBuiie Ha0yI0 0COOUCTICHO-ECTETUYHOTO 3HAYCHHSI,
HeoOXi/lHa 0cOoOJIMBa CHUTYyaIlis, IO CIpHsI€ BHHUKHEHHIO €CTETUYHOI HAaCTAHOBH.
OTxe, BUHUKAE npoobiema 3A1CHEHHS TIepeXoTy 3 Oy/IeHHOI Ha ECTETUYHY HACTaHOBY,
IUIS 90TO MOTPiOHO: BU3HAYUTH BHYTPIIIHI IMITYJIbCH, CUTHAJH, 1110 TpeOa BBECTH 10
CHUCTEMHU CEpeoBUIIa, MO0 CIPOBOKYBATH II0 HACTAHOBY; 3’sACYyBaTH 3aco0OwW, SKi
MOTPIOHO BHUKOPHUCTATH JJIS BIOPSIAKYBaHHS (OPM CEpeloBUINA W YMOB iX
CIIPUNHSATTS.

JIOCHiTHUKY 3a3HAa4yar0Th, IO YMOBOIO YTBOPEHHsS €CTETHYHOTrO oOpasza
CepelIoBHINA y CBIAOMOCTI JIFOJWHU € CHUTyallisl CBATa. BOHa crpusie BUHUKHEHHIO
CTaBJICHB, 3 SIKUX MEePeOOPIOEThCs OyneHHICTh. 3a M. baxTiHuM , CBSATO BH3BOJISE Bij
6yab-AKOi YTHIITAPHOCTI i MPAaKTHIM3MY, Lié — BUXiJ 10 yTomiuHoro ceity. Moro
cB00O0/Ia Ta€ MOMIIMBICTh OE3KOPHUCIMBOTO CIIOTIISIIAHHS 11032 3B’ SI3KOM 3 MPAKTHUKOIO
OynHiB. Cutyairisi cyry00o ocoOOHMCTOro CBSITa CTBOPIOE Y MCHUXII JIFOJUHUA €CTETUIHUI
«ynap», eheKT «caoTy», Ha JeSKHi 9ac BUBOJIUTH 32 MEXK1 3BUYAHHOTO, OYJIEHHOTO.
Ha nursixy momrykiB ONTUMambHUAX KOMOIHAIlM, crenudiku YTBOPEHHS Ta BIiIOOPY
«CBSITKOBHUX» CUTYAIIli, TOCHITHAKH BIJIAIOTh TIEpeBary CepeAOBHINHOI crieHoTrpadii,
sgKa Ma€e 3a0e3MeUuTH TIPUCYTHICTh cepell CyO €KTIB CepeoBUINA OCOOIMBOIO
KBa3icy0’€KTy (XYI0KHBOTO 00pa3y); MoOya0BY OCOOJMBOI eMOIliitHOT aTtMocdepu
IYXOBHOTO CIUJIKYBaHHS B CEpPEIOBHIL; BHUKOPUCTAHHS 3aKOHIB JApamaTyprii,
MOCWICHHS BIUIMBIB MHUCTENTBA. MMUCTENTBO, y I[bOMY BHIIQJKy, CTa€
CTPYKTYPOTBIPHHM €JIEMEHTOM CEpPEeIOBHUIIA, HOTO OPTaHIYHOI YaCTHHOI0. BuHukae
€CTeTUYHE TI0JIe, sIKe 3a0e3neuye N1€BICTh CEPEOBUIIHUX BIJIMBIB HA OCOOUCTICTD
BU3HAYa€ EMOLIMHUN «3HAaK» Ta KOMYHIKaTMBHE TJO cepeaoBuiia. 3a I[1L.M.
SIlkoOcoHOM, BH3HAYalbHA OCOOJHMBICTH CEPENOBUIIA — B HOro eMOIIHHOMY
Harpy>keHHi. MOXHa BUOKPEMUTH TUI EMOIIIHHUX XapaKTEPUCTUK CEPEIOBUIITHUX
YTBOPEHB 3 PO3BHHEHOIO €CTETUYHOIO CKJIAJI0BOIO: YPOUHCTE, MapaJHe, pO3paxoBaHe
Ha KOJICKTMBHE MacoBe, 3arajbHe IIMCTBO; IHTUMHE, 3aTHINHE (KOMQOpTHE), 110
CHUMBOJII3YyE 3aXMILNEHICTh, 3PYYHICTh, CIOKIM, JOOPO3UUIUBICTh, NPUXUIBHICTH;
TJI0BE, IUJIECTIPSIMOBAHE, «poOouey», Te, Mo 3a0e3Meuye MaKCUMalbHYy IMIBHJKICTS,
e(eKTUBHICTh, YITKICTh TMPOIIECIB, SIKI 3MIMCHIOIOTHCS; KOMOIHOBAHE; PO3BaXKaJIbHE,
Becelie, JKapTiBIMBE, HECMOMIBaHe TOIIO0. Take TJIO CTBOPIOE YMOBH JJIsl peajizaiii
CEpPEOBHUIITHOTO Jiajory, 3yCTpidl CBIOMOCTEH, BIAKPUTTS CHUCTEM I[IHHOCTEH. Y

3B’SI3Ky 3 ILHMM TIOCTa€ 3a80anHsA: (HOPMYBaHHS MO3UTHUBHOTO CyO €KTHUBHOTO
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eMOIIIMHOTO 00pa3y, sAKe 37e01Iblle peai3yeThCsl 3aBAsIKU BUKOPUCTAHHIO TBOPIB
MUCTEITBA.

OOpa3HO-uyTTEBUIT MaTepial MHUCTEITBA CTBOPIOE EMOIIMHUA MICTOK MIX
JIOAMHOIO Ta HABKOJUIIIHIM CBITOM. MUCTENTBO, BBaXKatoTh nociigauku (JI.Macodn,
H.I'annycenko, A.IkonnikoB, A.Memnik-Ilamaes, JI.Ileuko), € cBOEpITHUN «KaMEePTOH
IUBLTI3AIl», CIYTY€E IHTETpaIlii CepeIoBHUINa, 1 OB’ I3aHNX 3 HUM BHIIB JTisSITLHOCTI,
MPUBEICHHS CEPEIOBUINA J0 «OJIOAHEHOI €IHOCT», BHOCUTH A0 (OpM cepeloBHUIIa
y3araJlbHeHU! CUMBOJIIYHUYN BUPa3 CBITOCHPUUHATTS (COLIATbHUIN, MOpPAIBbHUN 171€a
CBOT'O Yacy), 3aKpiIIIOE€ B CBIJIOMOCTI MEBHI IIIHHOCTI ¥ TICUXOJIOTIYHI HACTaHOBH,
3abe3reuye MaTepiajibHEe BTUICHHS IIIHHOCTEH, 3HaYueHb. BOHO 3/1aTHE Ha1aTu BIIUyTH1
npeaMeTHi GopMU TOMY 171eaty, IKUil MOXKe CTaTh CHIJILHUM OPIEHTHPOM JJISl PI3HUX
BUJIIB IISUTBHOCTI, CIIPSMOBAHMX HA PO3BUTOK BJIACHE JIIOJIMHU. 3arajbHI 3aBIaHHS
MUCTEITBA — KOHCTPYKTHUBHE KHUTTS YTBOPEHHS, aKTUBHE BTIICHHS CBITOPO3YMIHHA 1
CUCTEMH 11IEH.

Takum YuHOM, memy «mucmeymeo» 6 apXimeKmypHoOMy Cepeoosuyi He
00MeNCYIOMb ICHYBAHHAM AO0 PO3MIWEHHAM MEOPY MUCmeymaea  cepedosuyi. TBopu
MUCTEITBA B CEPEAOBHILI, K BigMidae A.IKOHHIKOB — OCOOMMBUI THUI PEaNbHOCTI,
cuM0103 TIpocTopy 1 Hacy y dhopmi XyaokHbOro o0pasy. Bkirrodeni 10 cepenoBuia,
BOHHM CJIYTYIOTh KaTalli3aTOpaMu CIIPUHAHSATTS, IEPETBOPIOIOTH YCi POPMH CEpeIOBHUIIA
B CHUCTEMY OCOOHMCTICHO 3HAYYIIMX OOpa3iB MPOCTOPY M 4acy, 3MIHIOIOTh XapakTep
cpuiHATTS ux popm. TBopu MuctenTBa (OPMYIOThH BIaCHE CEPEIOBUIIIE, 3 BIACHUM
€MOIII{HO-eCTEeTUYHUM HAIIOBHEHHSIM, YaCOBO-IIPOCTOPOBOIO OpraHizaii€ero. Xya0KHs
HISUTBHICTh Ta i pe3ynbTatd  (OPMYIOTH IMITYyJIbCH TEPETBOPEHHS AIMCHOCTI,
BITUMHSIOTh IIISAX JIO HOBOTO OAadeHHS CBITY, yYTBOPEHHIO HOBHUX IIIHHOCTEH.
XyI0XKHBO-TH3aHHEPChKa ISUTbHICTh CIPSIMOBYETHCS Ta PETYJIIOETHCS HEOOX1THICTIO
MONIYKIB y3arajbHIOIYOi JeTa, MO0 BeAe M0 MUIICHOCTI; OpieHTHpPY - oOpasy, 1o
noegHy€e 00 €KTHUBHI Ta CyO0 €KTHBHI CTOPOHHM CHUTYyallii, COLIabHO — E€KOHOMIYHI
YMOBH Ta ocoOucTicHUI cnocid xuTTs. CTpyKTypa cepeloBHUIla MOBUHHA HE TUIBKH
BMIII[yBaTH €CTETUYHI I[IHHOCTI, aje W BHU3HAYaTH XapakTep ICHYBaHHA U
(GbyHKITIOHYBaHHSI 0araThb0X BUJIIB ISUTBHOCTI, Y TOMY YHCII1 XY/I0KHBO1, TBOPIB PI3HUX
BUJIIB MHUCTEITBA. 3Micm XYOOJCHbO - OU3AUHEPCHLKOI OisibHOCMI- Yy BHECCHHI
CHUIBHUX CTUJILOBUX PHUC 10 OyAb-AKOi CKJIaJ0BOI CEPEOBHILA, CTBOPEHHS 1/1€aIbHOT
MOJIeJTi CrIOCO0Y JKUTTS Ha piBHI 00pa3Hoi ysBu. [1i1 yac BMIOCKOHATICHHS CepeI0BHUIIA
BUPINIYETHCS 3a80aHHA XyIOKHBOTO TEPETBOPEHHS (hparMeHTy CEepe/OBHINA TaKUM

YUHOM, IIOOM BIH 3ajlydaB JIFOAWMHY JO CBO€I cdepH, 3aKiIuMKaB J0 CIIBY4YacTi y
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CIIeKTaKJIl MHUCTEITBa, IO PO3IrpyeThcs B Horo mexax. Ha Oyab-sikomy ertarmi
PO3BUTKY OyAb-IKOTO CTPYKTYPHOTO €JIEMEHTa CEpEOBUILA BUHUKAIOTh 3d60AHHS:

- 3a0e3MeYnTH IUTICHICTh HU3KU XYJI0KHbO-€CTETUYHHX BPAXKEHb, 3’ €IHAHUX
3araJbHUM ITPOCTOPOM, KOHIIETIIIEI0, 9aCOM, TIHCTBOM TOIIIO;

- YPIBHOBOKHUTH YACTUHM IILJIOTO; 3a0€3MEeYnTH PI3HUMH 3ac00aMu TOU PIBEHb
CBOOOM CaMOPO3BHUTKY, SKHI BIAMOBIa€ MICIIO KOMIIOHEHTAa Yy 3MICTOBIM Ta
€CTeTUYHIH 1epapXii cepeIoBHUIIIA.

TinpbKkr MHCTEUTBO MOXKE IHTETPYBaTH B IUIICHY YysIBY BCE, 110 TOETHYE B 001
pealbHEe CepeIOBHINE, CIPHUSE JOCATHEHHIO €IHOCTI HE 3a perjiaMeHTAIli€r0
(dopManbHHUX 03HAK, a HA CIIJILHOCTI CEMAaHTUYHUX HAa4YaJl, CACTEMH I[IHHOCTEH, € IMHO1
couianbHOoi MeTH. TOMy 3aKOHOMIPDHUM € BUHHUKHEHHSI 3d680aHb CTHIIEYTBOPEHHS,
BTIJICHHS YHIBEpPCAJbHUX €CTETMYHUX I[IHHOCTEW, pO3pOOKKM ¥ OmpaltoBaHHS
(yHIaMEHTAIbHUX €CTETUYHHUX YCTaHOBOK.

@dopMH  BKITIOYEHHS JIO0 CHCTEMH CEpEIOBUINA KOHKPETHHUX pe3yJIbTaTiB
XYJI0KHBOI ISTBHOCTI MatOTh OyTH BU3HAYEHI Ha IMiJACTaBl BUPIIIEHHS ITUX CHIJIBHUX
MPUHIUIIB. Y CIIX YA HeBJaya 3ajeXaTh BiJ] TOTO, HACKUIBKU CITUPAETHCS yXBajeHa
Mozenb (GOpMyBaHHS CEpEOBHINA HA PeajbHY CTPYKTYpPY JIOACHKUX BIHOCHH Ta
TiSTTBHOCTI1, HACKIIBKY JOTIOMArae iX yIopsIKYBaHHIO i TapMOHi3arlii.

XynoXXHBO - TU3alfHEpChKa MisUTBHICTh TIOBUHHA TPHUBECTH 10 BHU3HAYCHHS
3B’SI3KIB OYTTsI, BTUICHUX Yy SBHUINAX KYJIbTypu. Ponbs apXiTeKTopa-au3aiHepa y
BUSBIICHH1 BEKTOPIB PO3BUTKY i KEPYyBaHH1 I[UM MPOILIECOM.

VY cepi MucTenTBa peenTy He MarOTh CEHCY, HEOOX1AHI JIUILE OPIEHTUPHU, IO
CHpAMOBYIOTH Tomryku. Ha mificTaBi aHanmizy HayKOBUX MyOJiKaliil BUOKPEMIIOEMO
MOCIiOBHICTD 3a80aHb. COIIOKYIBTYpHUX: CIIPSIMYBATH AU3ARH-TIPOIIEC 10 JTFOAHHU;
3a0€3MeUNTH HACHUCHICTh MOT0 3MICTY IpoOJieMaMu JIFOAUHU; OpraHi3yBaTH IIJIICHY
CUCTEMH KUTTENISAIBHOCTI; 3a0€3MeYnTH 1HAMBIAYalbHICTH Ta CaMOOYyTHICTb
apXITEeKTYpHOTO CEpPEeIOBUINA B KOHTEKCTI CBITOBOI W HAaIllOHAJIBHOI KYJIbTYpH,
XyI0XKHBO- KOMITO3UIIHHHX:

— BHU3HAQUUTU KYJbTYpHI CEHCH, WLI0 CKJIaJIWCi B MAacoBiil cBimoMOCTI #
chopmyBaTH Ha X TJCTaBl 3arajabHl 00pa3y cepeOBUINa;

— BHUOKPEMHUTH 1 BHUKOPUCTATH CIIJIbHI 3acajy, sKI BHU3HAYEHI CY4YacHOIO
KyJIBTYPOIO €MOXH Ta MPOHU3YIOTH yCE PO3MAITTS BIIOKPEMIICHUX OUHUIIb;

— CTBOPUTHU BIIKPUTI cucTeMU (OPMOYTBOPEHHS,

— YTBOPHUTH CEPEJIOBUILHI €HOCTI; PO3MISAATH CEPEJIOBUIINHI KOMIUJIEKCH B
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CKJIQJIHIM €THOCTI iX €CTEeTHYHOI opraHizailii (KOMITO3HUIIIHHO);

— aKTHBI3yBaTH 3HAYCHHS, 1[0 3alOBHIOIOTH (OPMHU CEPEIOBHUINA; BU3HAUMTH,
CIIPOCKTYBATH Ta CTBOPUTH KyJIbMIHAIIHHI CHCTEMHU-OPIEHTUPH;

— 3HAWTH MOXJIMBICTh OLTIBII AKTUBHOTO BUKOPUCTAHHS 3aCO0IB MUCTEITBA JIJIS
3MIHU CEPEIOBUIIA, 10 TIOB’sI3aH1 3 IEPEMUKAHHSIM Ha €CTETUYHY yCTaHOBY;

VY 3B’s3Ky 31 30UIBIICHHSAM 1HTETPYBaIbHOI POJIi 00PAa3HO-CMHUCIIOBUX 3HAYCHbD,
MOCTAIOTh TPU TPYNH 3a60aHb: CIIPSIMOBAHHS €CTETUYHOI MisNTBHOCTI Ha JTOCSTHEHHS
€MHOCTI  (PYHKIIOHAJIBHUX TIPOIECIB 1 MPEAMETHO-IPOCTOPOBOTO  OTOYECHHS,
MIATOPSIKYBaHHSL CEPEIOBUIITHUX TMPOIECIB €IUHOMY APAMATHYHOMY 3aJyMYy;
BUKOPUCTAHHS XYJIOXKHIO JISUTBHICTh JJIS «OJIFOJHECHHS CEPEIOBHIIHUX CUCTEM Ta
€JIEMEHTIB.

Jlisnbuicmes 3 KOPEKTYBaHHS MIIXOJIB J0 OpraHi3allii Ju3aiiH - MpoIecy Mae
B110YBaTHCS 32 HANPAMAMU:

- 00TpyHmMy8anHs CTPATETIUHOTO HAMpPSIMY PO3BHUTKY CEPEIOBHILA; GUIHAUEHHS
MPUHITUTIOBUX €CTETUKO-IPAMATHIHHUX TEM, IO Y3TODKYIOTHCS 13 3arajlbHUM CTHIIEM;

- y3aeanvbHenHs CUCTEMOYTBOPIOBAIBLHUX IHTETpaIlifHUX 3aBlaHb 32 PaxyHOK
KOHIICHTpAIlii yBaru Ha BY3JIOBUX KOMIIOHEHTaX CEpEIOBHUIIA, HAHOUIBII SICKpaBUX
MOMEHTaX MOTO PO3BHUTKY;

- ypaxysanus MOXJIHMBHUX nedopMalliii CepeOBUIIHNX YTBOPEHb 1 BapiaHTIB
BTIJICHHS y 3B’S3Ky 13 TpaHCchOpMallisiMd CMakiB W 1HTEpECiB JOJEH, 3MIHH B
coIllaJJbHOMY KJIIMaTi, BU3HAYEHHI1 (PYHKIIIH TOIIO.

JIAIbHICTh apXiTeKTopa — Iu3aiiHepa nependadyae MmociaioBHICTh Y BUPIIICHHI
[IUX 3aBJaHb: KOHKPETU3YBATU 3aBJAaHHA 3 €CTETHU3AIlll CepeOBHINA, PO3OUTH iX Ha
OKpeMi, 3py4Hi Al poOOTH MO3HUIIlT; HA KO)KHOMY €Tall KOHIIEHTPYBAaTHU yBary Ha
TOMY, IIO € TOJOBHHUM 3a IMX OOCTaBHH; CBIIOMO 3/1MCHIOBAaTH BiAOIp HaANOUIBII
e(eKTUBHUX 3a TakKoi CHUTyallli XyJ0KHbO-€CTETMYHHX 3ac00IB 1 MPUHOMIB,
KOHTPOJIFOBATH IXHIO JI1€BICTb.

Ilpunyunu BIOCKOHAJICHHS CEpPEJOBWINA, SIKIi MaloTh BpaxoOByBaTH Ta
pealli3oByBaTH y CBOIH AISTIBHOCTI apXITEKTOPHU - AU3AMHEPH:

- 3’€THaHHSI, «30UPAHH» OKPEMHUX E€JIEMEHTIB Y CKJIa/IHI KOMIUIEKCHI CHCTEMU;

- iepapx14HOi opraHizailii Bcix (opM 1 IPOIIECIB Y CePeAOBHIIL;

- BpaxyBaHHS JAMHAMIYHOCTI BHXIJIHMX JaHUX, HAKOIUYEHHS Ta BIiAOOpY

€JIEMEHTIB CEPEeIOBUINA B TPOCTOPOBO-YACOBOMY BHUMIpI;
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- MOPIBHSHHS BPaXEHb BiJ PI3HUX KOMIIOHEHTIB CEPEIOBHINA Y MPOIECi HOro
€CTETUYHOTO OTIaHyBaHHS;

- BUJUICHHS €JIEMEHTIB, SIKI CHPABISIOTH CTIMKI Bpa)K€HHS, ¥ BUKOPUCTAHHS
(YpaxyBaHHS) yCTaJICHUX 3aKOHOMIPHOCTEH Y TIPOIIECi YTBOPEHHS CEPEIOBUIIIA.

Pi3HOMaHITHICTh CUTYyallll, pillieHb, JUHAMI3M IPOIIECIB HE JAIOTh MOXKJIUBOCTI
pErJIaMeHTYBaTH TPABUJIa HA BC1 BUTIAJKH JKUTTSI, TOMY HAMH BU3HAYEHO CTPYKTYDY,
kiacudikariiro, 3arajbHi MPUHITUIN 00 BIOCKOHAICHHS CEPEOBUIIA MIISTXOM HOTO
ecTeTu3ailii, 700ip mMpodeciiHNX 3aBIaHb XYI0XKHBO - TU3AWHEPCHKOI MISITLHOCTI 1

nepetik 3araibHUX MIAXO/IB /10 iX BUPIIICHHS.

8.4. MeToau4Hi acneKTH XyA0’KHbO-IN3ai{HEPCHKOI TiATbHOCTI.

Jisnonicmes  axisys 6 yapuri XYOOAHCHLO2O NPOEKMYBAHHI CePedosUUa
3MIMCHIOETBCS HA TMEPEeTUHI PI3HUX c]ep XYyI0XKHbOI TBOPUOCTI: apXITEKTYpH,
IU3aiiHy, MHCTEITBA OpTraHi3allii CcepemoBHUIa PI3HHX O00JacTel MarepiaabHO -
XYO)KHBOI ~ KyJBTYpPH: TPOMHUCIOBOTO JAHW3aiiHy, JACKOPATUBHO-YXHTKOBOTO,
0(OPMITIOBAILBHOTO MHCTEITBA, MHCTEITBA €KCIIO3MIlii, TeaTpy, KiHO, THX, IO
6e3nocepeHbo (OPMYIOTh OTOUYIOUY HAC MPEIMETHO - Bi3yallbHYy PEaIbHICTb.

Xyo0oscHuk cepedosuuia - HOBUU TPOCKTYBAJIbHUK, Y SKOTO BIJACYTHI
KOHCEpBATU3M Ta OOMEKEHICTh BY3bKOTO (haxiBilsi, 3 MPOHUKHEHHSM B CBIT YSBH
CIIO’KMBAYa, B CBIT TEXHOJIOTIH, MaTepialiB.

Xy0ooicHbo-0u3atinepcoka  OisibHicms — Tiepefdadae  BOJOIIHHA —Oaratbma
3aco0amMu BUpKEHHS MUCJI1, PO3YMIHHS COIIAJIbHO-KYJIBTYPHOI CUTYaIlil ChOTOACHHS,
BIIUYTTSl TEHACHIT PO3BUTKY CYYacHOI XYJOKHbOI KyJIbTYpPH, OPIEHTYBAHHS B
MUTAHHIX €KOJIOT1i, TEXHOJIOT'11, EKOHOMIKH, OpraHizailii apXiTeKTypHO-IN3aiHEPCHKOT
TiSTTBHOCTI, MaTepialoO3HABCTBA; PO3BUTOK KOMIIO3UIIIMHOTO MUCIEHHS, BIIUYTTS
dbopmu, mpocTopy, MaTepiamy, 3AaTHICTh OOpPa3HOTO CHPUHHATTA CBITY pEUeH,
3MaTHICTh oOpraHizamii rmiactuyHoi Matepii Tomo. Cepedosuwnuili  Ou3aun
OpPIEHTYEThCS HA BTUICHHS 171€aJIbHOI MO0ei chocody ydcumms Ha PiBHI 00pa3HOl
ySIBH, TOTIOBHEHOI CHUJIOIO 3BHYAIB Ta TPAIUIIIHN, CIIITBHUX CTUITLOBUX PHC.

Ha miacraBi anamizy Teopii Ta MPaKTHKH XyA0KHbO-AU3ANHEPCHKOI TiSIBHOCTI
BU3HAUECHO 11 Cy4acH1 meHOeHuii:

- po3mupeHHs chepu BUKOPUCTAHHS HPUIOMIE OEKOPAMUBHOZ0 HCUBORUCY,

CIIeLIIbHOTO BII0OPY 3ac00ié (BUKOPUCTAHHS 3BOPOTHOI, JIHIMHOI 1 TOHAJIBHOI
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NEPCHEeKTUBH, 301y MPOEKIIIH, 3aralIbHOT0 KOHTYPY, 30JMKEHHS 10 KOJIbOPY U TOHY,
NEPeryIeTeHHs] TUIaHIB, CIIOJYYeHHS JIOKAJIbHUX KOJBOPIB, IUIACTUYHOTO Ta
KOJILOPOBOTO MOJICITIOBAHHS, KOHTPACTIB 1O KOJILOPY 1 TOHY Ta 1H.).

- TOEHAaHHS Ta B3aEMO JIOTIOBHEHHS nputiomie [ Memoois: Tpado -
aHAJIITUYHOT0, CIIEHAPHOTO MOJICJIFOBAHHS, CIICHAPHUX OIO3UIlIN; c1M0103 rpadivHIX,
KOJBOPOBHX, MNIACTUYHUX, 00’ €MHO-ITPOCTOPOBUX (MaKETHUX) 3aCO0IB.

- 3aCTOCYBaHHS NPAKTUYHUX HABUKIB B LapuHI (OpMaIbHOI BUPA3HOCTI,
ajmantoBaHoi a0 mpodeciiHUX IIed Ta 3aBOaHb MNPOEKTHO- XYAO0XKHBOTO
(GOpMOYTBOPEHHSI B CEpPEAOBHUINHOMY Au3aiiHi. OmaHyBaHHS 3ac001B XYyI0XKHBO-
JM3aifHEPCHKOTO TepeKiIaay pi3HOMaHITHUX MOB (MpPOCTOPY, BHUIIB Ta >KaHPIB
MUCTENTBA, yTUIIITAPHOTO MPU3HAYCHHS peuei TOII0) Ha MOBY TBOpA CEPEAOBUIITHOTO
MUCTEITBA.

XyA0KHBO-AU3aNHEPChKA TISIBHICT CIPSMOBY€ETHCS HA BUPILLICHHS 3A80aHb:

-MIepEeTBOPEHHS YSBH NaM STl B XYJIOXKHIM 00pa3 3a paxyHOK CTUMYJIFOBAHHS
TaKUX MEXaHI3MIB SIK kamezopu3zayis (MPOIEC BCTAHOBJICHHS SIKICHOI BH3HAYE€HOCTI
mpenMera 3a paxyHOK MOro BHIJICHHS 3 OTOYYIOUOTO CBiTa, BIAHECEHHS [0
BU3HAYCHOTO KJIACy SIBWIN), Gi3yanizayis, eepoanizayis, cMuciosa inmepnpemauisi,
mpancgopmayis, a TaKOXK: aznomunayis (MOETHAHHS SKOCTEH, BIACHOCTEH, YaCTHH
npeaMeTa, siki He TOE€IHYIOThCS Y PEaIbHOCTI, TOIIO); 2unepoonizayis, 3a20CmpeHHs,
cxemamu3ayiss (3TJIAJKCHHS BIIMIHHOCTEH Ta BUSIBJICHHS CXOXKHUX PUC MPEIMETIB),
munizayis (BUIIJICHHS CyTHICHOTO, TIOBTOPIOIOUOTOCS Ta BTIJICHHS HOTO Y KOHKPETHO-
MOYYyTTEBOMY 00pa3y); CIOHYKaHHS MEXaHi3MIB BKJIIOYEHHS 0O0pa3iB- BiIUYTTIB,
00pa3iB-CIpUMHATTA, 00pa3iB-ysiB 10 CMUCIOBOI CTPYKTYPH 3HAHb;

- KOHCTPYIOBaHHS XyJ0>KHbOT'O CMUCITY B P13HUX MO/JIEJISX MOBEIIHKY;

- po3mmdpyBaHHS, TPAHCKPUMIS XYJOXKHBOI'O CMHUCIY  CEpeIOBHUIIA
00JIaTHAHHSM;

- PO3TIISIIaHHS CepelOBUIIA SIK CUCTEMH apTedakTiB. BUKOpUCTaHHS XEMEHIHTY,
KOMMUIAIIT, acaMOISDKY sIK (OpMHU TIpe]1’ IBJICHHS;

- BUKOPHUCTAHHS YCIX sIBUII BcecBiTy sk reHepaTopa €MOIIHO-XYI0KHBOTO
3micty. PosmmdpyBaHHS KOIIB BIUIMBY, BHUSBJIEHHS 3acO0IB Ta MPUHUOMIB iXHBOI
XYJIO0KHBOI IHTEpIIpETallii;

- PO3TIISAT yCiX €IEMEHTIB XyI0KHBOTO IIJIOTO SIK CAMOCTIHHUX TBOPIB MUCTEIITBA
PI3HOTO paHTy 1 THUIY; PENPE3CHTYBAaHHS OKPEMHUX EJIEMEHTIB SIK JIETaliB SIKOIiCh
KapTUHH, a IXHE CMIOJIYYEHHS- SIK KOMITO3HUIIIO 111€i 00’ €MHO-IIPOCTOPOBOT KapTHUHMU;

- OMTaHYBaHHS CBITY Y PYCi;
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- IEPETBOPEHHS CEPEIOBUIIIHOT CUTYallli B «MUCTELITBO KUTHY;

- ¢opMyBaHHS HABUKIB BHKOPHCTAHHS XYJOXKHBOI MOBH B SIKOCTI 3aco0iB
MPOEKTYBaHHS, PO3IIUPEHHS TpadidHOi KYJIbTYPH 32 PaxyHOK 00’ € JHAHHS XyHOXKHIX
3ac001B Pi3HUX BUIB MUCTEIITBA;

- BUKOPHUCTaHHS METO/IiB, MPUHOMIB Ta 3ac001B (hopMalbHOT KOMITO3UIIIi Ta apT-
IN3aiiHy B XyJI0’KHbOMY TU3aiiH1 apXITEKTYpPHOTO CEPEAOBHUIIA;

- moOyaoBa ipodeciifHIX BiHOMIEHb CO CIIOXUBAaYaMU, K1 OyTyTh B3aEMOIISITH
3 JAaHUMH CUCTEMaMH B MPOIIEC] KUTTEMISITBHOCTI;

- peatizallisi IoJIIBAPBAHTHOCTI PIIIEHHS KOXKHOTO 3aBaHHS.

Cepen nputiomie ma 3aco6ié XyJOXKHbO-IU3AHHEPCHKOTO MPOEKTYBAHHS
NPIOPUTETHOCTI HAOYBalOTh 3acoOU NEepeKNoUeHHs HA ecmemudHy YCMAHOBKY:
3arOCTPEHHSI TPOTHUPIY, CTBOPCHHSI AacCOIlaTHUBHIX pSIiB, BBEIACHHS EMOIIlIHI
MOJIpa3HUKIB, BUKOPUCTAHHS «paMm», SIK Bi3yaJIbHOTO OOMeXyBaua Ta CIpsIMyBaua,
PO3IIISAL JIIHIT SIK TPAEKTOP1i TOUKH, 32 KOO iJ1€ OTJIs]]; BAKOPUCTAHHS HE3BUUAWHUX
KyTiB  30py (TOPU3OHTANbHUM, HAXWIMHHUM, BEPTUKAIBHUINA,3 ypaXyBaHHIM
PO3MIIIEHHS JIiHIT TOPU30HTY). AKTyaJIbHIMH TaKOXX HAa3WBAIOTh METOJ CIIUPAHHS Ha
KYIbMypHI Mighonocemu.

Pimenns nux 3aBaaHb He niepeadaydae TOTOBOI nependadeHoi Bianoimi. daximi
MOBHWHHI TIPOMTH NUIAX BiJ BUILHOTO (haHTa3yBaHHS Ta CHOHTAHHUX acolliaiiil 10
CUCTEMHOTO IEePETBOPEHHS MPEMETHOTO CBITY, MIABUIIEHHS KO0 KYyJIbTYPO EMHOCTI,
BCTAQHOBJICHHSI MIpU 3HAYYNIOCTI PI3HOMAaHITHUX (POPMOYTBOPIOIOUHX (DAKTOPIB MpH
YTBOPEHHI PI3HHUX KJIACiB IITYYHUX CUCTEM; TeHepallii MPOEKTHUX 1€l BIMOBIIHO JI0
cnenu(ikyi npoOIeMHUX Ta MPOSKTHUX CUTYAITii.

BBaxkaeMo JOLUJIBHUM aJanTyBaTH JI0 METOJIB CEPEIOBUIIHOTO AU3aNHY
TEOPETUYHI Ta MPAKTUYHI HagO0aHHS (DOpMaTbHOI KOMIO3MIIIi, 10 3aIpornaHOBaHI
O.YepHumoBuM. SIKIO YBaXKHO JAOCHIIUTH TUIU HAGUANbHUX 3A60AHb, IO
3aMpONOHOBAHI JIOCHITHUKOM HE Ba)XKO IMMOMITHUTH, 110 BOHH JIETKO Ta OPTaHIYHO
TPAHCIIOHYIOTHCS 10 cpepr CEPEOBUILHOTO TU3ANHY:

- 3HATTA 300pa)KyBaJbHOCTI (IMOETANHE BUKIIOYEHHS 3 TBOPY KOJLOPY, TOHY,
neranel, GakTypu, KOHGITypaTUBHO-TIJIACTUYHUX XapaKTEPUCTHK Ta. 1H..)

- (opManbHO- KOMITO3UITIHE BUPAKEHHS CTaHY JIFOJIMHU Ta TIPUPOIH.

- Mipa KOMIIO3UL1HHOT 00yMOBJIEHOCTI BITHOIIIEHb «EJIEMEHT - TIPOCTIP»

- Oprasi3ailis JOMIHAaHTHUX BITHOIIEHB €JIEMEHTIB KOMITO3HIII],

- sIKiCHa Mipa aKTUBHOCTI BUPA3HUX 3aCO0IB KOMITO3HIIii,

- METPUYHHUH, TPOCTOPOBUM Ta YacoBUM Macmitad B Horo ¢GopMmajabHO -
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KOMITO3UIIIMHOMY BUPaKEHHI,

- (opmanpHuit 00pa3 «TEXHIKW» Ta «JIIPUKI» SIK 3arajJbHUX MOHSTb.

- moOymoBa  OararoBapiaHTHOI  KOMIIO3HWINli HAa  OCHOBI  TMPWHIIUIIIB
KOH(]IrypaTUBHOT Ta CBITJIO KOJLOPOBOi KOMOIHATOPUKH.

- cTumizallis 00’ €KTy 3a BIACHUMHU 200 BCTAHOBJIICHUMH SIKOCTSIMHU.

- KOHIYHMH 3HAK Ta 3HAK - 1HJIEKC.

- Bi3yallbHE BHpaXeHHs (I3MUHUX BJIACTUBOCTEH YMOBHOIO Marepiany:
TSKKICTD - JIETKICTh, IJTACTUYHICTh — KPUXKICTh, )KOPCTKICTD - THYUKICTb.

- o0pa3 TeXHOJIOr1i;

- (¢opmyBaHHS MPEeIMETHOTO 00pa3y Ha Bi3yaJIbHIN OCHOBI;

- (opmyBaHHA IPEIMETHOTO 00pa3y Ha MOHATIHHO-JIOTIYHOI OCHOBI;

- BUIX1JI 3 TUIOIIWHM JI0 TIPOCTOPY;

- TpaHcQOpMyBaHHS IJIOLUIMHU B peibed Ta 3aMKHEHHI 00’ €M;

- TEKTOHIKa MPOCTOPOBHUX KOHCTPYKITIH;

- opranizaiis QyHKIIOHAJIBHOTO MPOCTOPY;

- 00pa3 cnokrBaya.

ApxiTekTypHe cepenoBuiie po3riagaerbess O.UepHUIIOBUM SK MPEIMETHO
OpraHi30BaHUM €K3UCTEHILIATBHUMN MPOCTIP aKTUBHOTO OYTTA JIOAMHHU, 110 BU3HAYAE
«CXeMu» MOTo MOBEAIHKU Ta Aiil. BOHO Bi3yallbHO CIpUMMAEThCA SIK OOEMHE TiJIO 3
3aMKHEHUM Ha ce0e MpocTopoM (PyHKIIIi.

[IpeameTHI eneMeHTH ILOTO cepeaoBHIa (Macd, Tijga, 00’€MHU, TOBEPXHI)
MOBUHHI BHUIPOMIHIOBATH «EMOIIITHO-CMHCIIOBY €HEprito» (CUJIOB1 JiHIi, MOTOKI,
T0JIs1), HATIOBHIOBATH MOTO KOMITO3ULIIMHUM PYXOM, 3 PO30IrOM 3a BICSIMH, MEXamH,
CIpSIMyBaHHSIMH, TNIAaHAMH, BY3JIaMH, 30HaMH, [ICHTPaMH, PiBHAMH, paKypCaMH TOIIIO.
CykynHicTh KOMOiHaIiM hopMye 1HIUBIAYaTIbHI (HOPMU CTOCYHKIB — aBTOHOMHICT,
MOBTOPEHHSI, 3AMKHEHICTh, IPOHUKHEHHS, TPOTUCTABJICHHS Ta 1H.

Cmpykmypoymeoprowuull (axmop — XyJA0KHbO- KOMITO3WIIiIIfHA OpTraHi3aIlis
CHOPUMHATTS CepeoBHI HOro mporeca. OcobnuBICTh B TOMY, IO y NMPEAMETHOMY
IIPOCTOP1 TOMIHYIOTh 3B’S3KH M)XK CTPYKTypHUMH €JIEMEHTaMH BHYTPI TPeIMETHOI
dopmu. Ili CTpyKTypHI €JE€MEHTH MAalOTh PI3HOMAaHITHI  XapaKTEPHUCTHUKH
(xoHpirypatiro, mpomnopiiii, Mmacmtad, puT™, GakTypy Ta iH..), B CYKYIHINA HUTICHOCTI
MOBUHHI 3a0€3MEeYUTH TOBHOIIHHY IMPOCTOPOBICTh, SiIka O MOBA3yBaja YSBHI Ta
peaibHi, BHYTPILIHI Ta 30BHIMIHI MPOLECH MK CTPYKTYPHHUMH eleMeHTaMH (iXHIMH
MacamH, Ta 30BHIIIHIM ToyieMm). «[lmactuuHa rpa» OyayeTbcsi HA OCHOBI B3ae€MOJIl

pI3HUX MOTHUBIB (BEIUKE-MaJCHbKE, MOHOJIITHE-CKJIAJ0Be, BIIUMHEHE-3aMKHEHE,
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rIyxe-aXypHe, JKOPCTKe-M'SiTKe,  NPUOIMKCHHS-BIIJANICHHS,  MPOTATYyBaHHS-
BIITOJIKYBaHHS, KOHIIEHTpPAIlisl-pO3CIIOBAaHHS, HACTYN-OT CTyH Toulo). JlisapHICHUI
aCIIeKT HaJae ysIBy 0 xapakTepi 0e3nmocepeaHiX Gpi3MIHUX KOHTAKTIB (MaHIMyJIATIBHO-
opyaiiHi aii) droauau 3 gopmoro. OOMMPHICTS 30H TaKMX KOHTAKTIB MOBUHHA OyTH
1H(OPMAaTUBHO 3HAYUMOIO.

[IpoimrocTpy€eMO TEOPETHYHUN MaTepiayl MPHUKIAJAaMH MPAKTUYHOTO BTIICHHS
PI3HUX XYT0KHBO-TH3aMHEPCHKUX T1IXO0/IB A0 MPOSKTYBaHHS 1HTEP €PIB.

I. popmanbHO- KOMIIO3UIIHUM MiAXi.

MeTo/10J10Tisl BUBEICHHSI TBOPY CYYacCHOTO MUCTEITBA «3 TJIONIMHH B MIPOCTIPY,
sanponanoBana O.Yepuumosum, O. TropikoBoro, O.Hemommrkom.

Bubip TBOpy MHCTENTBa SIK OCHOBH JJIsl CEPEIOBUINHOI AW3alH-1HTEPIpETaIlii
3MIMCHIOETBCS HA 3acajaxX eTHO-aHai3y Ta eMoliiHoi peduekcii: croenuduin
acoliamiid, KOJOPICTUYHOTO, MPOIOPIIHHOTO CTPOIO TOMO. Y HAIIOMY BHUMAAKY,
MiJICTaBOIO s BiIOOPY «OTIOPHOTO TBOPY» CTAJ0 TBOPYE iM'sl Ta aBTOPCHKHI MMOYEPK
BIJIOMOT0 yKpaiHChbKOro Xynoxknuka - O. Henommurtka (Man.1).

MuTtenb € HemepeBepIIeHUM MaicTpoM He (IrypaTHMBHOI KOMIIO3UIii, HOTO
poOOTH MarOTh TIUOWHHHWIA TEHETHYHUH 3B'I30K 3 YKPAiTHCHKUM HApOIHHUM
MHUCTEITBOM, HECYTh Mariro BraayeMux oopasis.

Ha nepwomy emani 3A1UCHIOETBCA KOMITO3MIIIMHUM aHaI3, BUSBISIETHCS
KOMITO3HIIIHUHN IEHTP, BEAYUYUH MOTHB, CYHIAPSTHICTH OCHOBHOTO Ta JPYTOPSTHUX
€JIEeMEHTIB, PUTM, MPOMOPIlii, CHIOBI JIMHII KoMIo3uilii Tomo. CTyaeHTH poOIATh
BapiaHTH JIIHIHHOTO (MOB OU JPOTSHOTO ) 300paKEHHS y IBOX Ta TPhOX BUMIpaXx.

Ha opyzomy emani akieHTYIOTb YBary Ha 3MiHi CMUCJIOBUX aKIIEHTOB 32 PaXyHOK
3MiHH KOJIOPUCTHYHUX Ta TOHAJIBGHUX BIJHOIICHb. 3iCTABIAIOTH 300paKEHHS SIK
«poToHeraTuB) (3amMiHa CBITJIOTO HA TEMHE), «KOJIOPUCTHYHI TPOTUIICKHOCT (TOOTO
3aMIHIOIOTh yC1 KOJIbOPY Ha MPOTUIIEKH1), BAKOPUCTOBYIOTh MPOCTOPOBI BIACTUBOCTI
KOJIbOpY ((pparMeHTH TEBHOTO KOJBOPY ab0 BHUCOBYIOThCS 3 IUIONIMHHU, a0o
3arayOJIIOI0THCS B PI3HIN Mipi).

Tpemiti eman peanizyerbcs y (popMmi GpoHTaIBHOI, 00'€MHOT Ta TPOCTOPOBOT
komno3uiii. [lo peectpy 3aco0iB BUPA3HOCTI BKJIIOUYIOTH «IPOSB TIJIECHOCTI» 3a
paxyHOK IMITYBaHHSI MaTepiaiiB «pi3HOTO CTYIEHS TYCTHHWY», (DaKTypH, IPO30POCTI,
MacH TOIIO. 3TIMCHIOETHCS PO3IOIIT €IEMEHTIB Ha MyCTOTH, 3TyIIEHHS Ta TBEP/I1 Tija.

Y TOYHIOETHCS X MICIIE Y TPOCTOPI, CYHIAPSIIHICTD, IPUHIUIINA YTPYITYyBaHHS TOLIO.
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Mau.1 - Ilpuxnaau kapTus-nepmoxepea (teopu O. Henommrka)

Yemeepmuti eman niependavae opraHizailito KOHTaKTy 13 crokupadeMm. JlroauHa
BBOJIUTBCS JO CTPYKTYPH KOMIIO3MINT; €IeMEHTH HaOyBalOTh YTHUJITApHOT (YHKIIII,
BUKOPHUCTOBYIOTHCSL B SIKOCTI (pOPM I TaKTHJIBHOTO, 30pOBOTO Ta 1H.. KOHTAKTY.
JluzaiiHep Ta CHOXKMBay IMOBUHHI «yBIWTH» A0 KapTUHU, MOAUBUTHCS Ha Hel 3
CepeIMHU Ta 31 CTOPOHHU.

Ha n’smomy emani 3M1MCHIOETBCS BIIOIp 1JIeH , a TAaKOXK MEpPeBipKa Ha «301r»
00pa3iB HOBOYTBOPEHOT KOMITO3HIIIT Ta MepIiopkepena. SKIo eMoiiHui 3HaK TBopa
MHUCTEITBA Ta I1HTEp €py 30IraroThCs, BBAXKAEMO 3aBIaHHS AW3alH-1HTEPIpPETaIii
JIOCATHYTUM.

Ocmanui Oii - YTOUHEHHSI MaTepiajJbHUX HOCIIB XYJ0XXKHBOTO 00pasy: KoJip,
dbopma, 00’ eM, po3TallyBaHHS OKPEMHUX €JIEMEHTIB Y IpocTopi Toio. Ha migcTasi iux
BHCHOBKIB PO3pOOJISIIOTH JICKUJIbKA BapilaHTIB 1HTEp €piB 0€3 YB’S3KH 3 KapTHHOIO-
nepuokepenom. IlepeBoauMo po3poOiieH! €cKi3u 1HTEp €piB «3 TMPOCTOPY B

MJIOMIMHY», TTIOPIBHIOEMO XY0KHI SIKOCTI KOMIIO3HITIH.
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Mau. 2 - IlomykoBi ecki3u (3aMaJIbOBKH CTY/JAE€HTIB).

BinTtBopenHs cydacHOoro iHTep'epy Bid  KapTHHHU-TIEPIIOKEpena 10
KOMIT IOTEPHOT Bi3yami3alii.

II. merom« S- ekcmaHciss» XyJIO0KHMKa-IM3ailiHepa B AapXiTEeKTypHe
cepeqoBHILE.

[Tepiuii, mMiATOTOBYMI €Tal HAIlIJICHUH Ha BKJIIOYEHHS XYJI0KHUKA Y J11aJIOTOBE
CEpEeNOBUINE aAPXITEKTypH, TMPOSIBICHHS OCOOMCTOCTI aBTOpa B apT-00’€KTI.
CryzneHTaM IPOMOHYBAJIOCA MPEICTaBUTH POOOTY-caMOMpe3eHTalio. «S — npeamer
(rpyna mpeaMetiB)». Buxoasdum 31 3HAKOBOCTI pedl B KyJbTypi, ii CEMaHTUYHUX
BJIACTUBOCTEH, CTBOpEHA KOMIMO3UIlsl 3 TMPEIMETIB-IMIYJIbCIB, SKI BEIyTh
«BHYTPIIIHIW» J1aJIOT, 110 3ay4ye€ B c(hepy CIUIKYBaHHS CIIOXKUBAYA 1 CepeIOBUIIIHUN
nporec (Man.1) EckuzyBanHs HIUTO KITbKOMA MTUTSIXaMHU:

- BLAOIp rpyIu IpeaMeTiB, BUSBICHHS MPOBIAHOTO MEPCOHAXKA;

- IEPEHOC CMUCJIOBUX AKIIEHTIB 3 OJHOTO «IIEPCOHAXKA» Ha 1HIIHM;

- iIHTEepIpeTalliss KOMITO3UIIT PI3HUMH XYJI0KHIMA MOBaMH (pesibed, TpUBUMIpHA
CKYJNBITypa 3 JPOTYy, KOJaX, YEKaHKa, JUTTS, CTAaHKOBUU >KHUBOMHC, Tpadika,
MOHYMEHTalbHI (OpMHU Ta 1H.;); B JEKOPATHUBHOMY, B PEATICTUYHOMY KIIIOYi, B
He(irypaTuBHiil Gpopmi;

- mepefiaya JIOMIHYI0OUOTO HACTPOIO KOJIbOPOM.

Hpyruii eranm — BUOIp «MICIll TPOXKUBAHHS» KOMIIO3UIII, ypaxyBaHHS Ta
31CTaBJIEHHS! OCOOIMBOCTEN CEPEIOBUIIIHUX «CITIBPO3MOBHHKIBY 1 «aKTOPIBY.

3anpornoHOBaHO PO3MICTUTH POOOTY B ICHYIOUMX I1HTEp €pax KHUTIOBOro abo
CYCIILIFHOTO MpU3Ha4YeHH (1BO BIaCHOI KBapTHUpi, B Kade, My3ei ui BUCTaBKOBOI 3ai,
OyTiky ToIo). Opi€eHTYIOYHCh Ha THUIIOJOTIKO IMOTEHIIHOTO CIOXKUBaYa JU3aiiH-

MPOJIYKTY, CTBOPIOEMO CIIEHApiil €CTeTUYHOI B3aeMOii B cepenoBuill. DopmyeMo
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KOHCTaHTHY TPYIy «CEpPEIOBUIIHUX CITIBPO3MOBHHKIB» 3 €JIIEMEHTIB (YHKIIIHHO
00OyMOBJICHOTO OTOYEHHS. BBOAMMO CHUTHaJIBbHI eleMeHTH (TeMu, (OpMH, TUIAMH
KOJIBbOPY, Ta 1H.) - CTUIICTUYHI OPIEHTUPH TSI «CEPEAOBUIITHOT 3MiHHOT». Po3risnaemo
MPOCTIp 1HTEP €PY AK CEPII0 UTIOCTpaliil 10 CepeOBUIIHOIO CIIEHapit0 (aHaoris 13
METOJIOM «CTOTI- Kaapay).

[Tonanpiia poOoTa 13 «CepeAOBUITHOI KAPTUHOIO» W€ TIO aHAJOrIl 3 €CKI3HOI0
npopoOKOI0 1€l Ha MeplIIoMy eTami: 3MiHa poJieH «CEepPEelOBUIIHHUX aKTOPOB
TN3aWHEPCHKUMHU MeTolaMH (TEKTOHIKA, CBITJIO- KOJIHOPOBI BIIHOIICHHS 3acO0M
XYJIOKHBOI BHPA3HOCTI TOINO.) BHBOAMMO 3 yMOBHOI IUIONIMHH «CEPEIOBUITHOI
KapTUHW» 11 TPUBUMIPHY 00’ €MHO-TIPOCTOPOBY IHTEPHpPETAI0 (CEpEeIOBUIIHY
MI3aHCIIEHY ) 3 METOIO BBEICHHS IJIsi1adua 10 KapTHHA. BU3HAYaeEMO ONTUMAaITbHI TOUKH
30py Ha HOBY CHCTEMY Bi3yalbHUX BpakeHb. Ha OCHOBI BUSIBIEHOTO OYyIyeEMO HOBI
reOMEeTPUYH1, KOJIOPUCTUYHI Ta 1H. XapaKTEPUCTUKU apT- 00’ EKTY.

3aBnanHs «3MiHa POl apT- 00’ €KTa B apXITEKTYPHOMY CEPEIOBUIIII

B ocHOBI BupilieHHs 3aBIaHHS — 3MiHa 3aco0iB B3aeMOJIi 3 TUIsIAa4eM,
dbopMyBaHHS PI3HUX €MOLIWHUX peaKiii, MO Ha apT- 00’ €KT Mija PI3HUMHU KyTaMU
30py. KombinyBanHs 3ac001B Xy10KHBOT BUPA3HOCTI PI3HUX BUIIB MUCTENTBA (JTiHI,
KOJIip, 00’ €M, TTPOCTIp TOIIIO) Ta HEXYIOKHIX €IEMEHTIB CEPEIOBUIITHOT CUTYAIT].

ABTOpCBbKa KOMIO3UINIST — «ABTOMOPTPET 3 MOIX pedeit» TpaHcPopMoBaHA B
pI3HUX MaTepiajax Ta Kojapopi. ToOTo, HaTIOPMOPT, 310paHuil 3 peded - BI3UTHHUX

KapTOUYOK aBTOpa: YacH, KiT, OKyJsipu, poToanapar, renedoH, mieep, KHUTY Ta 1H.

Mau. 3 - ABTOpchbKa iHTepnperanist «$I- HaTIOpMOpPTY».

Ha Man.4 (4.1, 4.2, 4.3) npooemoncmposani eapianmu «f-ekcnaunciiy asmopa 6
apximexmypHuti npocmip. Y nepuiomy Bunaaxky (Mam. 4.1.) 3acTocoBaHO npuiiom

«po3munyy 6a3oBoro TBOpy. KirtouoBi meTani po3TalioBYIOTHCS OKPEMO BiJ 1HIHUX,
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rinepTpooBaHO Ta B Pi3HUX KOMOIHAIISX BUCTYMAIOTh B CEPEAOBUII SIK CAMOCTIHHI

aKLEHTH, CTBOPIOIOTH BJACHI «PEIUIIKM» Ta BJIACHE CEPENOBHUIIE 3 CHEHU(IUHUM
eMouiitHUM 3a0apBieHHAM. CepenoBullle HA0yBa€ NEKIIbKA KOMNOSUYIUHUX YEHMPIE
- apm- 06 €kmig, pO3TAIIOBAaHUX Y MPOCTOPi Ta POPMYIOUHX BIACHUN CEpeTOBUIL HUN

aJIoT 31 CHOKUBAYEM.

Mau. 4.1 - IlpuiiomMm «pO3THHY» KAPTHHH , L€ 30UPA€ETHCH B CBIIOMOCTI

riasagada.

VY apyromy (Man. 4.2.) — crokuBau 3aJIy4a€ThCsi O BHYTPIIIHBOTO MPOCTOPY
kommno3ullii. BoHa «ob6sonikae» #oro 3 ycix OOKIB 3a pPaxyHOK THPaKyBaHHS
XYA0KHBOTO SI3UKY BiTpaka, 4epryBaHHS KOJbOPY, CBITIY, MPO30POCTI Ta CIOXKETY.
3aBAsKU PI3HOMAHITHUM HAaKJIaJKaM Ta KOMOIHAIUSM XYJO0KHIX €(eKTiB, MpU 3MiHi
MOJIO’KEHHS CIIOXKMBaya y MPOCTOP1 3MIACHIOETHCS 3MiHA BpakeHb. Komnozuyiunum
YeHmpoM BUCTYIIAE CHOJNCUBAY 8 PISHUX MICYAX MPUBUMIDHO20 NPOCMOPY, & KapTUHA

- TIOTO OTOYEHHSIM.

Mau. 4.2 - IlpuiioM «00BOJIIKAHHS» cIOKMBayva. [JIA1a4- BHYTpi KApTHHH.

Tpetiit BapianT cepenoBuiHOI «S-ekcnancii» (Man. 4.3) nepenbauae opraHizalliro

YeHouYH020 pyxXy 0o abo 6i0 apT-aKLECHTY IO TMOJIyMYy (mpackmopii obmedicenozo
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pyxy). 3aBIOSKU LbOMY BiH TO HaOyBa€ 3HAUYEHHS SK CTPYKTYPYIOUHMH €JIeMEHT
GbpoHTaNbHOI KOMMO3MIII, TO 3asiBIs€ MpPO cebe SIK MPO CBOEPIAHUNA KaMEpTOH
MIPOCTOPOBOI KOMIO3MIIii, TO BUCTYIIA€ APYTOpsAIHOIO (hoHOBOIO TIsiMOt0. Crienndika

IIbOT0 BapiaHTy y 3MIMIEHHI KOMNO3UYIUHO20 YEeHMPY HA MOOEb, 1110 3HAXOIUTHCS 8

pyci.
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Mau 4.3 - IlpuiioMm «pyXJIMBOI0 HEHTPY», AKUM BUCTYINIA€ 3MiHHMIA,

CUTYAaTHBHUI CepelIOBUII HUM eJIeMEeHT, IKUI He € 1eTAJII0 KAPTHHH.

ToOTo y TproX BHMaAKax KapTHHA ¥ TIAga4 B3a€EMOJIIOTH IO PI3HOMY,
BIJIITPaOTh Pi3HI poii. B mepmioMy BUManky risgad - CoxuBad (pparMeHty apr-
00’€ekTa, 30Mpay pi3HOMAHITHUX KOMOIHAII BpaKeHb BIJl CIIPUMHATTS apT- 00’ €KTa
YaCTKOBO M B ITIJIOMY, B Pi13HOT TOCTITOBHOCTI. Lli1€ 3aBX /11 € 3MIHHOIO BEJTUYUHOIO.

B npyromy - risinay — KOMIO3UIIHHUIN [EHTP, 10 MEPEMIIIY€ETHCS B IPOCTOPI
KapTUHHU. Pi3HI BapiaHTH OTOYEHHS YTBOPIOIOTH Pi3HI BapiaHTU CEPEIOBMIIHOL
KoMmmosuiii. B TpereoMy - THsgad - CTAIliOHApHIA KOMIOHEHT TIPOCTOPY,
MEePEMIIIYETHCS IIEHTP — KOXKHOTO pa3y 1HIIIAa MAaHEKEHHUIIS y 1HIIOMY BOpaHHi. ApT-

00’ €KT 3MIHIOE CBOIO POJIb B 3aJICKHOCTI BiJl pac MOJIOKEHHS BiJl PyXJIMBOTO IIEHTPY.

BucHoBkwu.
XyHoOKHBO - JAW3alHEpPChKA MISTIBHICTE CHPSMOBYETHCS Ta PETYIIOETHCS

HEOOX1IHICTIO JIOCSATHEHHS IUIICHOCTI; 00pa3y, 0 TMO€aHye 00 €KTHUBHI Ta
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Cy0’€KTHUBHI CTOPOHM CHUTYaIlli, CoCiO KUTTSA. 3MICT TaKOi AISTIBHOCTI - Y CTBOPEHHS
i71eabHOI MOZIeNTl CIOCO0y KUTTS Ha PiBHI 0Opa3HOi ysBU. 3aBHaHHS XYIOXKHBO -
IN3alHEPCHKOI ISTTBHOCTI PO3MOAISIOTHECS B 3MICTOBHI I'PYTH, KOKHA 3 KOTPUX Ma€e
BJIACHI MPIOPUTETU Ta MEXAHI3MH.

Xy002icHb0-0U3atiHepcbKa ni020moska 3MIMCHIOEThCS HA TIEPETUHI Pi3HUX cdep
XYJ0KHBOI TBOPUYOCTI Ta nependavae GopMyBaHHS XYOOHCHUKA CEPEO0SUL4A- HOBOTO
MPOEKTYBaJIbHUKA, y SIKOTO BIJICYyTHI KOHCEPBaTH3M Ta OOMEXKEHICTh BY3bKOTO
(axiBIis, 3 MPOHUKHEHHSM B CBIT YSBH CIIOJKHMBaya, B CBIT TEXHOJIOT1H, MaTepiaiiB

Tenoenyii, ma 3ae0anHs XyJA0KHBO-TU3aWHEPCHKOI MIJATOTOBKM BU3HA4YEHI Ha
M1JCTaBl BUMOT J0 cydacHOro (axiBis y cepi cepeIoBUIIIHOTO TU3alHY.

CydacHi BUMOTH 10 XYJOXKHBO - JTU3aWHEPCHKOi MIISUIBHOCTI TOB’S3aHI 3
OpIEHTAIII€I0 HA TOCATHEHHS IUTICHOCTI 00pa3y cepeoBHIIA.

CyTHicTb Ta crienu(iky cepeaoBHIIHOTO MIAXOAY B XyI0KHBO - TU3AMHEPCHKOT
TISJIBHOCTI BOAQYaEMO Y KOHCTPYKTUBHOMY >KUTTEYTBOPEHHI, CTUJIEYTBOPECHHI Ta
CIICHApPHOMY MOJIETIIOBaHHI CIPUMHATTS CEPEIOBHIIA.

[lepen ™MaiOyTHIMH JOCHIAHUKAMHU TOCTAIOTh 3aBJAHHS: CHCTEMAaTU3yBaTU
dbopMu Ta METOIM XYIOKHBO - AU3aWHEPCHKOI peanizallii CepeOBUIIHOTO MiAXOIY;
CTPYKTYPYBaTH 3aBIaHHS XYJIOKHBO - TU3ANHEPCHKOT MISUTBHOCTI B apXITEKTYPHOMY
cepefoBUIIll. BJOCKOHAIMTH CHUCTEMH HaBYaHHS MaMOyTHIX apXiTEeKTOpiB —
TU3aiiHepiB  PO3pPOOKOI KypCy XYIOXKHBO - JIU3alHEpPCHKOI 1HTeprpeTarlii
apXITEeKTYPHOTO CEPEIOBUINA; BU3HAYUTH TOCIIIOBHICTh 3aBIaHb Ta aJTOPUTM IIi€i
TISUTBHOCTI. AKTYallbHUM TaKOXX BB@)KA€EMO PO3CTAHOBKY OPIEHTHUPIB XYAO0KHBOT
CEpEOBUIIHOI  JISUTbHOCTI, TMOMOBHEHHSAM MPOOJEMHOr0 aHali3y pO3IJISIoM
CEpEOBUINHAX KOMIUIEKCIB B €JHOCTI IXHBOI €CTETHMUYHOI OpraHizaiii, 30Kpema,
KOMITO3ULIIHOI.

Xy0021icHbO-0U3aliHepcoKka JisibHiCMb 3 KOPEKTYBAaHHS MIAXOMIB J0 OpraHizamii
CEPENOBUIIHOTO TIPOIECYy Ma€ BimOyBaTUCA 3a HaMpsIMaMU: OOIPYHM)BAHHSL
CTPaTeriuHoro HampsMy pPO3BUTKY €CTETUYHOTO CEpEAOBUINA;  BUSHAUEHHS
NPUHIUATIOBUX €CTETUKO-IpaMaTHUYHUX TEM, IO Y3TOKYIOThCS 13 3arallbHUM CTHIIEM
CEPENOBUINA; y3dedlbHeHHss CUCTEeMOYTBOPIOBATBHUX IHTETpAIlifiHUX 3aBlaHb 3a
pPaxyHOK KOHIIEHTpAIlii yBaru Ha BY3JIOBUX KOMIIOHEHTaX CEPEIOBHINA, HAMOLTBII
SACKpaBUX MOMEHTaX HOro pO3BUTKY; )Jpaxy6aHHss MOXIMBHX jAedopmarliii
CEpEOBUILHUX YTBOPEHbB 1 Bap1aHTIB BTUICHHA y 3B’ SI3KY 13 TpaHC(hOpMaIliIMUA CMaKiB
Il iHTepeciB JIIOJIeH, 3MIHU B COLIIAJIBHOMY KJIIMaTi, BU3HaUYC€HH1 (PyHKIIi# TOIIIO.

Y  XyHOXHbO-TU3aMHEPCHKIW  OdisibHOcmi ~ BMIHHS ~ OpraHi3oByBaTH
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cepedoguyHUll Jialoe BUCTYIIAE SIK YMIHHSI BIUIECTH €CTETUYHY TBOPYICTh y caMy
KUTTEIISUIBHICTD JIIOAUHU, B TKAHUHY COLIOKYJBTYPHOI peanbHOCTI. Ll misapHICTD
00yMOBJIEHAa IMHAMIKOIO COIIaJIbHOTO OYTTs, BUILIMBAE 3 Horo peaniit. [{um Bumoram
BIJINOBIJAE CUTYyalllsl CBSATA, SKa peai3yeTbCcs B JIpaMaTypriyHoOMy IIJIXOMdl [0
XYAO0XKHbO-TIPO(eciiHOl  MiATBHOCTI, SKUH CHOpHUS€ YTBOPEHHIO CEpPEIOBHUIIHUX
J1aJIOTiB HA PI3HUX PIBHSAX.

[Tomanpmioro mocCHiKeHHs] MOTPEOYIOTh 1IHTEPAKTUBHI METOAMKHU XYJI0KHBOTO
AN3aiiHy apXITEKTypHOTO CEPEeIOBUIIA, Y TOMY YHCII1 apT-In3aiiHy, CBITJIO AU3aiiHy Ta

1H.
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Beryn

i

BuBdenHst oco0mmBOCTEH aganTarlii JiBUaT 1 FOHAKIB O HOBUX HE3BUYHUX YMOB
KUTTEIISUIBHOCTI Ta HaBYaHHS y CTIHAX CyYacCHHUX 3aKJIaJliB BHUILOI OCBITH PI3HOTO
npodiIro y TenepilHiii yac HadyBae 0COOJIMBOIO 3HAYCHHs, HAcCaMIIepesl TOMY, IO
JUTS CTYACHTCHKOT MOJIO/T1 BJIACTHBI ME€BHI CIICIM(IYH] PUCH JKUTTS, K1 BUZHAYAIOTHCS
BIKOBO-CTaTeBUMU XapaKTEPUCTUKAMU, periiaMeHTaMu HaBYaJIbHOI Ta
MM03aHaBYAIILHOT AISUTBHOCTI, @ TAKOXK MPOIecaMu corliani3aiii ocooucrocTi [2, 6, 16].

JliicHO, HUHI Tepe] BHUIIOK IIKOJIOK CTaBJIATHCS HAJI3BUYAMHO CEpPHO3HI
3aBAaHHS 1100 1HTEHCU(IKAIli HaBYAJIbHO-BUXOBHOTO MPOIIECY, 3aMPOBAIKECHHS
AuQepeHLiioBaHNX, 1HAMWBIIYali30BaHUX, HABITh MEPCOHIPIKOBAHUX MIAXOAIB 10
HOTO yOCKOHAJICHHS, IT1IBUIIICHHS IKOCTI IMATOTOBKU MOJI01uX (haxiBiniB Tomo. Came
Il 3aBJaHHS 1 3yMOBIIIOIOTh HEOOXITHICTh PO3POOKU Ta BIPOBAKEHHSI KOMIUIEKCY
PI3HOMAHITHMX 3axO0JiB, sIKI 3a0e3MeuyroTh 30epekeHHsI 1 3MIIHEHHS 370pOB s,
3anmo0iraroTh BUHUKHEHHIO PI3HOMAHITHUX BIIXWICHb y (PYHKIIOHAJIBHOMY CTaH1
OpraHi3Mmy, TiABUIIYIOTh PiBeHb MPO(ECIHHOI AIE3TATHOCTI CTYACHTCHKOI MOJIO,

MOJIETIIYIOTh TIepeOir mporieciB mpodeciiinoi aganTariii Tompo [1, 8, 18].

9.1. IIpodeciiina aganranis K NPoUec AKTUBHOI0 MPUCTOCYBAHHS JIIOJMHHA 10
BHPOOHMYOI JiSlNIbHOCTI, HOBOT'0 COLIAJIHLHOTO OTOYEHHS, YMOB Npaui Ta

0co01MBOCTEH 3100yTTH KOHKPETHOI CIeliaJlbHOCTI

[Ipodeciitna amanTariist sBJsS€ COOOK TPOIEC AKTUBHOTO IPUCTOCYBAaHHS
JIOAVMHU /10 HAaBYAJIBbHO-3HAYYIIOi BHUPOOHMYOI MisTTBHOCTI, HOBOTO COIaJIbHOTO
OTOYEHHS, YMOB Ipalli Ta 0COOJIMBOCTEN 3100y TTSI KOHKPETHOI crierianbHocTi. Came
CTYMiHb YCIINIHOCTI podeciiftHOl aganTallii BBAXXarOTh OJTHUM 13 TOJIOBHUX KPUTEPIiB

BipHOro BHOOpPY ¢axy, IO 3aCBOIOETHCS, pPiBHA MpodeciiHol MPUAATHOCTI Ta

®Authors: Serheta Ihor Volodymyrovych

MONOGRAPH 144 ISBN 978-3-98924-004-9



ATy
TS
Intellectual and technological potential of the XXI century‘ 2023 Part 1 %

1HIUKATOPOM CTyIeHsI mpodeciiiHoi MiAroTOBICHOCTI, mpodeciiiHoi opieHTallli B
mimomy [2, 11]. Tlpodeciitna amanTamisi XapakTEepU3YEThCS 30€pEKEHHSIM Ta
MOJaJbIIUM PO3BUTKOM 3A10HOCTEH 1 CXMJIBHOCTEH /10 KOHKPETHOI MpodeciitHOi
TISTBHOCTI, 3JUTTSAM CYCHUTHHOI 1 0OCOOMCTOI MOTHBAIIl Tpari Ta 3MIMCHIOETHCS Y
TICHIM B3a€MOJI1 1 He3aNepeYHOMY B3a€EMO3B’ S3KY 13 COIIaILHOIO aJIalTaIli€Elo.

He mosxHa He Bi;3HAUUTH 1 TOM (akT, 1m0 npodeciiiia aganTtaiiss MOKe MaTH K
MIITOTOBYMH, TaK 1 OCHOBHUHM XapakTtep. [liaroroBunii etam 31HCHIOETHCS Y TIPOIIEC]
npodeciiHOTO HaBUYaHHS Ta BKJIIOYAE Y CBOK CTPYKTYpPy €JIEMEHTH, 5K
ncuxo(i310J0TIYHOI, TaK 1 COILIAJIbHO-TICUXOJOTIYHOI aganTauii. OCHOBHMIA eTamn
npodeciitHoi aganTallii BiI0yBaeThCs 0€3M0CEPEIHBO i YaC BAKOHAHHS BUPOOHUYNX
000B’sI3K1B HA KOHKPETHOMY P0OO0YOMY MICIIi.

3a nanumu O.0. HamakaTiksiHa Ta cmiBaBT. [7], B X0[1 PO3IJISAY JUHAMIYHHUX
3pylieHb 3 00Ky (PYHKIIOHAJIBHUX CHUCTEM OpraHi3My IPOTSITOM SK 4acy BUKOHAHHS
BUPOOHUYMX 3aBJaHb, TaK 1 Mg 4ac NpodeciiHOro HaBUYaHHSA, MOXKHA YITKO
BIJI3HAYUTH 3 OCHOBHMX THUIIM 3MIH MCUXO(1310J0TTUHUX KOPEJAT Mpale31aTHOCTI, a
came: 1 Tum — mosBa (PyHKUIOHAIBHUX CTaHIB OpraHizMy, IO 3a0e3MedyroTh
ONTUMI3ZAII0 HOTO JKUTTEAISUIBHOCTI Yy HOBUX YMOBax CEpeJoBHING; 2 THI —
3HUKHEHHS ‘‘3acTapumux’ ¢GopM TPUCTOCYBaHHS Ta 30epekeHHs Tux Qopm
MPUCTOCYBAHHS, SIK1 € KOPUCHUMH JUISI OpPraHi3My; 3 TUII — OSBa HOBUX aJanTaliiHo-
3HAYymuX (OpPM TMOBEIIHKH, MOB’S3aHUX 3 HECHHXPOHHUMHU 3PYIICHHSIMH PI3HUX
XapaKTepUCTUK (YHKI[IOHATBHOTO CTaHy Y 3B’S3Ky 13 BIUIMBOM 30BHIIIHIX yMOB
CepeIoBUIIA Ta BHYTPIIIHIX 3MiH B OpPTraHi3Mi.

Buxonsun 3 1ux mo3uWilii, aganTailiio Ciiji BUSHAYUTH SK IUISCIPIMOBAHY
CUCTEMHY PEakKIlil0 OpraHi3my, o 3a0e3nedy€e MOKIUBICTh BUKOHAHHS OY/Ib-SIKHX
BUJIIB COINIAJIbHOI JISTIBHOCTI Ta JKUTTEMISUIBHOCTI B yMOBax [ii YWMHHUKIB,
IHTEHCUBHICTh Ta €KCTEHCUBHICTh SKUX MPHUBOAITH JI0 MOPYIICHh TOMEOCTATHYHOTO
Oanancy. I, omxe, npodeciiina aganTailis sSBiase COO0K0 IIIESCIPIMOBAHY CUCTEMHY
peaxIiio opranizmy, KoTpa 3ade3rneuye BUCOKY ePeKTUBHICTh PO eCIHOT AISITbHOCTI
moauau [15].

Haa3BuuaitHo BaxumBHMH JUis  3a0€3MEeUeHHS ONTUMAIBHOTO Tepediry
npodeciitHoi aganTarii ciij] BU3HATH TaKi BIACTUBOCTI aJanTaIliiHUX TMPOIIECIB, SK
3JIaTHICTh €JIIMIHYBaTH BIUIMB PI3HUX MOJPAa3HUKIB LUISIXOM BIATBOPEHHS MEBHOI
peaxiiii y BiMOBiAb Ha iX BIUIMB, a TAaKOX 3aTHICTH JI0 aJCKBATHOTO TOJATBIIOTO

COPUMHATTS Ha MIJCTaBl aHali3y Ta AaKTUBHOIO IEPETBOPEHHS CEpPEeAOBUINA
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nepeOyBanHs. [ly)ke Ba)JIMBHM Ta CYTTE€BUM CJiJi BH3HATH BHIUICHHS TPhOX
OCHOBHUX BUJIIB aJanTallii opraHizMy JIOAUHH A0 BUPOOHUYOI AISUIBHOCTI, A0 YUCIA
SIKUX BITHOCSTH:

e pyUIHY ajamnTailito, 10 3yMOBJEHA MPUCTOCYBAaHHSAM JI0 HOBUX YMOB
30BHIITHBOTO CEPEIOBHUIIIA;

e CTaOUTI3yIOUY aJanTallio, 10 OB’ s3aHa 3 HAMaraHHAMU OPraHi3My 3MIITHUTH
Ta BPIBHOBAXXUTH 3B’A3KU 3 CE€pelOBUIIEM NepeOyBaHHS, 1, TAKUM YUHOM, JAOCATTH
MEeBHOI MuHaMIYHOT TiepeOynoBH, sika 3abe3medye TpaHchopMaiiio aganTarii Ta
CTab1IbHICTh QYHKI[IOHATBHOT CUCTEMH, KOTPA JIOMIHYE,

e DPO3MIAPOBYIOYY aJamTailifo, [0 HacTaE SK pe3yJdbTaT BHYCPIAHHS
CTPYKTYpPHO-(DYHKIIIOHATBHHUX Ta €HEPTETUYHHX PECYpPCIB aJanTaliifHOTO 3MicTy [7].

BusnauaroTh 1 neBHUM MOpsAJIOK, (HAKTUIHO, TIEBHY 1€papXil0 MPOSIBIB PI3HUX
BU/IIB aJjanTallii y mpo1ieci npari Ta BiANOYNHKY. 30Kpema, M0os1Ba 3aBAaHb BUPOOHHYO-
npodeciiHoro ado HaBYAIBHOTO XapaKTepy HMPUBOIAUTH 10 (POpPMYBaHHSA PYLIIITHOT
ajanraiii, sika B MOAAJBIIOMY MEPEXOANTh y CTabiIi3ylouy Ta B yMOBaX TpPUBAJIOi
po0OTH, IO CYNPOBOKYETHCS PO3BUTKOM BTOMH, JO PO3MIAPOBYIOYOi aJamTariii.
HaTtomicTh, BIAMOYMHOK CHPUHAMAETHCS SK HOBA 30BHINIHSA YMOBA, O SKOi CIiA
MPUCTOCYBATUCA 1, OTXKE, 3HOB (OPMY€ETbCA CIIOYATKY pyIIiiiHa, a 3roaom, 1
cTabumi3yro4a aanTaiis.

BcraHnoBieHo, 110 10 OCHOBHUX THIIIB aJalTHBHOI MMOBEAIHKY B XO/[i BUKOHAHHS
npodeciifHOl NiSTBHOCTI BIIHOCATh CIPUHTEPCHKUH, CTAlEPCHKUIN Ta 3MIIMAHUM TUITH
noBeniHku. [lepmmii 3 HHX XapakTepHU3Y€ThCS BUCOKHUMH  IMOTCHIIIHHUMHU
MOXJIUBOCTSIMM IIOAO ajamnTamii 10 KOPOTKOYAaCHUX HaBYAIbHO-BUPOOHUYUX
HABaHTa)XeHb, IPYTHil — BUCOKUMHU MOTEHUINHUMHU MOXKJIMBOCTSIMH OO0 aJanTarii
70 TPUBAIMX Ta PIBHOMIPHUX HaBaHTAXXEHb CEPETHBOTO PIBHSI, TPETI — MOENHYE
0COOJIMBOCTI 1 MepIIoro, 1 Apyroro [6].

AnexBatHe (GopmyBaHHS TpodeciiiHol ajanTaiii 3 TMO3UIIN CHCTEeMOTCHE3Y
npodeciifHOl AISTBHOCTI A0CITAEThCS JIMIIE 32 YMOB JOCSATHEHHS HEOOX1THOTO PIBHS
po3BUTKY TpodeciiiHo-3HaUyIMX (DYHKIH, $KI BU3HAYAIOTHCS HABYAIBHO-
BUPOOHMYMMH BHMMOTaMH; YCTAaHOBJIEHHS ONTHMAJIbHOTO B3a€MO3B’A3KY MIX
KIFOYOBUMH SIKOCTSIMH Ta MPOPECiiHUMH BHUMOTaMH; aJE€KBATHOTO PO3BHUTKY
BEreTaTHBHOTO KOMIIOHEHTa 3a0€3MeUYeHHsI MisNTIbHOCTI, [0 BH3HAYA€ CTaH CEpIIEBO-
CYJAMHHO1, IIECHTPAJIBLHOI HEPBOBOI Ta 1HIIKUX MCUXO0(]1310JOTTYHUX CUCTEM OpPraHi3my;

MO3UTHUBHOI MOTHBAIIIT 0 3aCBOEHHA MPOodecii; HEOOX1THOTO MICUXOEMOLIHHOTO CTaHy
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HIJJTITKIB, SIKI 3aCBOIOIOTH NEBHHU (ax, Tomio. [Ipudomy mij cHCTEMOIeHE30M
npodeciiHol MIsITFHOCTI CIiI MaTU Ha yBasi mpouec GopMyBaHHS O6araToakTopHOI
GyHKIIOHANBHOT  cHUCTeMH  3a0e3nedeHHs poOOTH, TOJIOBHUMH KPUTEPIAMHU
JOCSITHEHHS SIKO1 € ONTHUMaJIbHA Mpale3aaTHICTh 1 nmpodeciiiHa CTalicTh, HATOMICTh
NPOBITHUMH CKJIQJIOBUMH 4YacTHHaMH — (akTopu TpodeciiHOro HaBYaHHS
(HaBYATbHO-BUPOOHUYMI  PEXKUM, CaAHITAPHO-TITIEHIYHI YMOBHM  HaBUYaJbHHUX
OpPUMIIIEHb, 3aXOQM  IICHUXOJIOTO-TIEJArOriuHOTO  XapakTepy), HecnerudivHi
(30BHIIIHBO-TITIEHIYHI YMOBHU MISUIBHOCTI) Ta crneuudiudi (0COOIMBOCTI Ta 3MICT
npodecii, 1o 3acBoroeThes) pakropu mparni [11, 14, 15].

OcHOBHUMHU CTaisIMH MpodeciitHol ajanTallli BBaKarTh IOYATKOBY 1 IEPEXiaHY
cTajli Ta CTaJil0 JOBrOCTPOKOBOI ajamnTarii. HeBijg’eMHUMU O3HaKaMHu MOYAaTKOBOI
cTajli € 3pocTaHHs PiBHS (DYHKIIOHATBHUX MOXKJIMBOCTEH MEepeBakHO1 OIBIIOCTI 3
npodeciiiHo-3HAYy X MCUX0(i310JoTiyHNX (YHKIIN, MO0 Mae HecTaOUIbHHIMA
XapakTep Ta JIETEPMIHOBAHO MEBHUMH, BIIMOBITHO 10 (axy, SKUH 3aCBOIOETHCH,
npodeciiiHuMu  BuMoramu. llepexigHa cTagis mnojdrae y TOTrJIUOJEHHI Ta
MIOCTYIIOBOMY YJIOCKOHAJICHH1 MCUXO0(]i310JI0TTYHUX OCHOB MpodeciiiHol amamTariii,
3aKpIIUICHHI ~ KOHKPETHUX  TPYJAOBUX HABMYOK, TIOSIBI  IOYATKOBHX  SIBHIII
TOBrOCTpoKoBoOi anmanTaiii. OcTaHHs cTajis mporecy npodeciiHoi aganTalii, ToOTo
BJIACHE JIOBTOCTPOKOBA ajamTarlisi XapaKTePU3YEThCS YCTAHOBIEHHSM CTaJOCTI Y
PO3BUTKY MpodeCItHMX HABUYOK 1 BIMOBITHO POOOYOro JMHAMIYHOTO CTEPEOTHUITY.

Jlo mnpoBimHMX KpuTepiiB mnpodeciiiHoi ajanTaiii NPUHHATO BIAHOCUTH
ONTUMI3AIlII0 Y IPOLIeCi HaBYaHHS CTaHy MpodeciiiHO-3HaAuy X TCUX0(1310JI0TTYHUX
1 ¢i3ionoriyHuX (GYHKIIH, sIKI BIMOBIAHO XapaKTEPU3YIOTh MPOIECH CTaHOBJICHHS
1HpOpMaLIiHOT Ta €eHEepreTUYHOI MiicucTeM (PYHKIIOHAIBHOT CUCTEMH 3a0€3MeUeHHS
poOOTH, 3pOCTaHHS OIMIPHOCTI OpraHi3My HETaTUBHUM BILJIMBAM 1 CTYITIHb HEPBOBO-
EMOIIIMHOI HaNpyXKEHOCTI, SKa BHHHUKAE Yy TMPOIECl HaBYAIbHO-BUPOOHUUOT
JISIIBHOCTI, TOIIIO.

OTxe, 10 OCHOBHHMX HAMPSIMKIB TIT1€HIYHOI ONTUMI3aIli mpodeciifHoi amanTaiii
MIJUTITKIB Ha KOHIENITyaJIbHOMY PIBHI CIIiJ] BIJHECTH HACTYITHI CHCTEMOTCHETHYHI
IIPUHIIATIOB] TIOJIOKEHHS:

e KpUTEpiaIbHUMHM MOKa3HUKaMU MpodeciitHOT aganTallii € piBeHb peaizallli Ta
CTyHiHb CTaOUILHOCTI TIJCUCTEM OpraHi3My, IO 3a0e3MeuylTh HaBYAIBHY 1
BUPOOHUYY AiSUTbHICTB;

e mpodeciiiHa amanTaiis K COIiaaTbHO-010JIOTTYHHH MPOIIEC € YITKO BUPAKECHUM
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CTaliiHUM TIPOIIECOM;

e KUIbKICHA OIlIHKA aJalTaIlifHOTO TPOIEeCY Ma€ MPOBOJUTUCS IILIITXOM
MOPIBHSIHHS BEJIMYMH KPUTEPlaIbHUX MOKA3HUKIB (DYHKIIOHAILHOTO CTaHY OpraHi3My
B MOMEHT JOCTI/PKEHHS 3 HOpPMaTUBHUMH 3HAYCHHSIMU,

e 3ANPOBA/KEHHS CHUCTEMM TITIEHIYHUX 3axXOJiB, IepeayciM, 3aco0iB
aJIalITOTEeHHOT0 3MICTy, 3aco0iB, 5Kl OpIEHTOBaHI Ha crhenudiyHl MOKa3HUKU
npodeciiHol amanTaiii, peXKUMHO-OpraHi3aliiHUX Ta CAHOTEHHUX 3ac001B, METOIO
SKUX € BIAMOBITHO ONTHUMI3allisi YMOB HaBYAJIBHOTO TPOIECY Ta MiJBUINECHHS PIBHS
310pOB’sl, 3acO0IB IIOJ0 MPOBEICHHS NPOoQeciHHOro BigOOpPY, MNPOTHO3YBAHHS
npodeciifHOl aanTailii, ynpapiiHHS IPOIIECOM aJanTallli y X0/l 3aCBOEHHS 00paHOTo
¢axy Tomro [11, 12, 17].

9.2. HaByaJibHO-3HauyLa npodeciiiHa aganramisi Ta YAHHUKH, 11O i1

00yMOBJIIOOTH

Heo0xigHo10 mepeayMoBOIO YCHIIIHOIO HaBYaHHS Yy 3akjajl BHIIOi OCBITH, 1
BIJIMOBIJTHO BHICOKOi COIiaNIbHOI 3piJoCTi Ta ycmimHoi mpodeciiiHoi amanTaifii €
BHCOKHI pIBEHb 3J0pPOB’sl CTyIeHTiB. Bimomo, mo Bik Big 17 mo 25 pokis
XapaKTEPU3Y€ETHCS PO3KBITOM JIFOJICBKMX MOXJIMBOCTEN Ta 3A10HOCTEH, SIBIsIE COOOIO
EMOIIMHUHN MK PO3BUTKY OCOOMCTOCTI Tomlo. Pasom 3 TUM B HAyKOBIM JiTeparypi
JIOBOJII YacTO 3rafly€ThCs, MPO HAA3BUYANHY CHPUUHATIMBICT OpPraHi3My came y
bOMY TEPiOJl 10 BIUIMBY (PaKTOPIB HABKOJWIIHHOTO CEPEAOBUINA, B TOMY YHUCIHI
YUCICHHNX MEJUKO-O10JIOTIYHNX Ta COIIaJIbHUX YWHHHKIB, SIKi (OPMYIOThH
nepeayMoBHU A0 (OpMyBaHHS IJIOTO PSAY 3aXBOPIOBaHb, KOTPl MAIOTh K CHAJKOBY
IpUPOJY, TaK 1 € HAOYyTUMH, TIepeayCiM XBOPOO IEHTpaIbHOI HEPBOBOI 1 CEPIICBO-
CYJAMHHO1 CUCTEM, OpPTaHiB JUXaHHA 1 TpaBieHHs [1, 14].

Take po3MaiTTd YMHHUKIB, IO BIUIMBAIOTh HA JIIOJUHY, O€3yMOBHO, 3yMOBIIIOE
BUHUKHEHHS PI3HOMAaHITHUX (1310JOTIYHUX, OIOXIMIYHMX Ta MOpP(OJIOTIYHUX
3pyIIEeHb Yy CTaHl OpraHi3My aJanTaliifHO-IPUCTOCYBAIBLHOTO XapakTepy. 3 1HIIOTO
OOKy, CTYIMiHb BHPQXEHHS O3HAYCHUX 3MIH MAa€ UITKy 3aJIEKHICTh BIJl CTYIICHS
BaKKOCTI, HAPY>KEHOCTI Ta IHTEHCUBHOCTI 3aHSTh Y 3aKJ1a/ll BUIIO1 OCBITH, METOJIUKH
BUKJIaJaHHs, a TAKOXK CTYIICHS 1HIUBITyasi3allii HaBYaHHS.

Tax, BUsBII€HO, 1110 B TPOLIEC] HABUAHHS Y 3aKJIa/ll BUIIOT OCBITH CEpe CTYICHTIB
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JIOBOJII 4aCTO PEECTPYIOThCS HEaJeKBaTHI IMCUXOEMOIIHI peakiiii y BIAMOBIIb Ha
BIUIUB CTPECOBHX SBUI, MNEPEAyCiM, Y 3B’S3KYy 13 3MIHOIO CTEPEOTHILy 3BUYHOI
MOBCSIKIEHHOI AISUIBHOCTI, (DOPMYIOTBCSA CYTTEBI MEPEAYMOBHU IMOJO HAI3BHUYANHO
PAaHHBOTO BHUHUKHEHHS SIBHIIl PO3YMOBOi BTOMH, O3HAKH TMOPYIIEHHS Mepediry
aJanTalifHUX peakIiiid 10 Hampy>KEeHOi po3yMOBOI Ipaill, 0 HaJI3BUYaHO BaXKJIMBI
K 3 TOYKHM 30py BIUIMBY Ha CTaH 37I0POB’S, TaK 1 3 TOYKU 30py (HOpMyBaHHS B
MOJIaJIbIIOMY aJIEKBAaTHUX KUTTEBUX Ta MPOQPECITHUX yCTAHOBOK, a TAKOXK LIHHICHUX
OpI€EHTAIlI MOJIOJUX JTFOJICH.

Jlani BUBYEHHS (PYHKIIOHAJIBHOTO CTaHy UEHTPAJIbHOI HEPBOBOI CHUCTEMHU
CTYJICHTIB B MPOIECI HABYAHHS BKa3yIOTh Ha ii HEIOCTATHHO BUCOKY CTIMKICTh, IO
3YMOBJTIO€ BHHHKHEHHS HEAJICKBATHUX TMCUXOEMOIIIWHUX pEaKIlidi y BIANOBIAL Ha
BIUIUB CTPECOBUX CHUTyaIllil 1 HaBITh NPU3BOAATH 1O (OPMYBAHHS MATOJOTTUHUX
NCUXIYHUX 3pYIIEHb. YCTAHOBIEHO, IO Yy I Nepiof CHOCTEPIraeThCsi CyTTEBE
3pOCTaHHsl BIPYCHMX Ta aJepriuyHUX 3axBOPIOBAHb, 30KpEMa, II1JBUILYETHCS
YYTJIMBICTh OPTaHI3MY JI0 i1 XapuOBUX, TOOYTOBHX Ta MEIMKAMEHTO3HUX aJICPTeHIB.

Buiesasnaueni 3pymieHHs, 0e3nepeyHO, HEraTUBHO BIUTMBAIOTH Ha mepedir
aJanTaliiHuX peakiiil 10 IHTEHCUBHOI, HAMPY>KEHOI Ta KOMITKOT PO3yMOBOI Mpaili,
sKa BJIACTUBA JJI HAaBYaHHS B yMOBaX CyYaCHHUX 3aKJIaJ1B BUILIO1 OCBITH.

Cnin 3ayBa)KuTH, 1110 MPOIEC HABYAHHS B yMOBaxX MEIWYHUX 3aKjIaAiB BUIIOI
OCBITH XapaKTEpU3Y€EThCS BIUIMBOM HAa OpraHi3M CTYACHTIB 1€ JBOX HAaJ3BUYAITHO
BaxmuBHuX crenupiuaux ¢akropi [13]. [epmuii pakTop moB’s3aHHil 3 BHCOKOIO
1HTEeHCU(DIKAII€I0 Ta KOHIICHTPAIIEI0 HABYAIBLHOTO MaTepially TEOPETUYHOTO 3MICTY
Ha MOJIOJIIMX Kypcax IMiJ 4ac BUBYEHHS (PYHIAMEHTAJIBbHUX 3arajibHO-MEIMYHUX
JTUCLUUIUTIH, JOPYTHMd — OOyMOBJEHHUM HEOOXITHICTIO 3HAYHOI 3MIHM 3BUYHOTO
CTEPEOTHUITy HABUYAJIbHOI JISUIBHOCTI y 3B’A3Ky B IOYATKOM BHBUYEHHS KIIHIYHUX
mucturniH [10].

Tomy 1m0 wuwmcma QakropiB, ™0 HAWOUTBIT CYTTEBO BIUIMBAIOTH HA
(yHKIIIOHAaTBbHUI CTaH Ta piBEHb MPAILIE3AaTHOCTI OPraHi3My CTYICHTIB CJiJ1 BIAHECTH:
BUXIJIHUM PIBEHb COMATUYHOIO 1 MCHXIYHOTO 370pOB’Sl Ta MOro 3MiHM MPOTATOM
nepiojly HaBYaHHS, MPOBIIHUMH XapaKTEPUCTUKAMH SIKUX € MOTOYHA COMATH4HA 1
MICUXIYHA 3aXBOPIOBAaHICTh, MOTHBAIIIIfHI Ta OCOOMCTICHI BJIACTUBOCTI, IIBHUIKICTH
amanTanii 10 HOBUX (OPM HABYAIbHOI JISUTBHOCTI, )KUTJIOBHX 1 MOOYTOBHX YMOB,
PYXOBOi aKTUBHOCTI, PEXKUMY XapuyBaHHS Ta CHY TOLIO.

Haii6iipi1 Baromum 3 TOYKM 30pY OIIIHKH CTYIIEHS aJlaliTOBAaHOCTI OpraHi3My

CTYJCHTIB II0JI0 BUKOHAHHS TOBCSKICHHOI IisJIBHOCTI, O€3CYMHIBHO, € BUXIJIHHUI
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pIBEHb 3JIOPOB’S, SIKMM y OararboX acrekTax BHU3HA4Ya€ OCOOJMBOCTI Mepediry
aJanTaliiHuX TMPOIECiB MiJg Yac NPUCTOCYBAHHA iX OpraHi3My 0 BHCOKHUX
HAaBYAJIbHUX HAaBaHTa)KEHb Ta HE3BUYHHMX yMOB nepedyBanus [1, 8, 9]. [loripmanns
PIBHS 3/I0pOB’sl, B MEPIILY YEPTY, MOSIBAa IEBHUX BIAXUJICHD BiJl YMOBHOT HOPMH 3 OOKY
KpUTEpiabHUX TMOKA3HUKIB COMATHYHOIO Ta TCHUXIYHOTO 3JI0POB’S, a TaKOX
dbopMyBaHHS PI3HOMAHITHUX TMaTOJOTIYHMX CTaHIB HEMHUHYYE MPHU3BOAUTH 0
NOpPYIICHHS aJanTalliHUX MEXaHI3MIB Ta 3HW)KEHHS aJanTalliHUX MOMXJIHUBOCTEH
aiByat 1 roHakiB. HaromicTs 30inbLICHHS (QYHKIIOHATBHUX MOXKJIMBOCTEH Ta
MOKpaIaHHs CTaHy 370pOB’S € HEBII €MHUM €JIEMEHTOM ONTHMIi3amii mepediry
aJlanTalifHuX MPOoLECiB, 10 BIAOYBAIOTHCS B OPTaHi3Mi CTYICHTOK 1 CTYICHTIB.

Tak, 1aHi KOMIUIEKCHOI Ta TMOTJIMUOJEHOT OIHKK CTaHy 3JI0pOB’S CydacHOI
CTYJCHTCHKOI MOJIOZ1 HAJal0Th MOKJIUBICTh PO3IMOAIMTH JiBYAT 1 IOHAKIB HA TPYIHU
OPaKTHYHO 3J0POBHUX 0CI0, CTYACHTOK 1 CTYJEHTIB, SIKHX CJiJ BIAHECTH IO TPYyNU
PU3HKY, a TaKOX THX, IO CTPAXKIAIOTh HA Pi3HI 3aXBOpIOBaHHS. Takui TOMIT
CTYJCHTCBKOI MOJIO/I, KPHUTEPIEM SKOTO € piBEHb aJalTaliifHuX pecypciB ix
OpraHiamy, J03BOJII€E PO3POOUTH HAYKOBI OCHOBM BHBUYEHHS CTaHy 370pOB’S,
3MIMCHUTUA LUJIECTIpsIMOBAaHE BHUBYEHHs (D1310JIOTIYHUX MeXaHi3MIB MpodeciiiHoi
ajanTtanii OO0 yMOB I1HTEHCHBHOI pPO3YMOBOi [ISJBHOCTI 1, Ha Il TijACTaBi,
OOTPYHTYBATH paIliOHATBHUI PEKUM OpraHi3arlii MOBCSIKIEHHOI AiSTHHOCTI.

JliicHO, piBEeHb 3J0pPOB’s SBJISIE COOOI0 BaXKJIWBHM IMOKa3HUK €()EKTUBHOCTI
npodeciifHOT MATOTOBKHU Ta YCIHIIIHOCTI TPO(ECIHHOTO CTAHOBJICHHS, Pa30M 3 THM, JI0
TOJIOBHUX TEPEIyMOB MOTrO 3HMXKEHHS 1, TAKUM YMHOM, 3MEHILIEHHS afanTalliiHuX
pEeCypCiB OpraHi3My BIAHOCSTH MOPYIICHHS] OCHOBHHX PEKUMHUX €IEMEHTIB 1000BO1
TISUTBHOCTI, BITUB 1HTEHCHUBHOI PO3YMOBOI Ipalli, HEPBOBO-EMOIIITHE HANPYKEHHS,
TITI0KIHE31O TOIIIO.

B momynsmii cy4acHOTO CTYAEHTCTBA KUIBKICTH 0Ci0, KOTp1 BigHOCATHCS 110 |
IpyINu 37I0pOB’s, K MpaBUiIo, KoJuBaeThbes y Mexax Big 10 mo 20%, nuine iHOAI
nocsiraroun 25-30%, uuciio ocib, mo mMarTh MOpPOoPYHKITIOHABHI BiIXUIEHHS a00
4acTo Ta TPUBAJIO XBOPIIOTH 1, OTXKE, MaloTh OyTH BigHeceHi a0 I rpymu 3m0poB’s
ctaHoBUTh 35-40 %, 1, 3pemITOl0, KUIBKICTh CTYACHTIB, sIKl BigHOCSAThCS Ao I1I-IV
rpynu 370poB’ss — 40-50 %. Cepen CTpyKTYypHUX OCOOJMBOCTEH 3aXBOPIOBAHOCTI
npUBEpTae Ha ce0e yBary 3HauHe MOIIUPEHHS! HEPBOBUX XBOPOO, MCUXIYHUX PO3JIA/IIB,
3aXBOPIOBaHb CHUCTEMH KpPOBOOOITy Ta ILTyHKOBO-KWIITKOBOTO TpakTy. llpmaomy

CTYIIHb NOLIUPEHHS PI3HUX XPOHIYHUX 3aXBOPIOBAHb CEPEJl CTYACHTIB KOJIMBAETHCS Y
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JIOCTaTHbO MHMPOKUX Mexax (Big 3% mo 40%), mpuyoMmy, CHOCTEpITaEThCsl 4iTKa
TEHCHIIIS 00 3POCTaHHs PIBHS 3aXBOPIOBAHOCTI MPOTITOM MEPioy HaABUYAHHS Bij
MOJIOJIIHX JIO0 CTApIINX KypPCiB.

Hesamepeunoro yMOBOI0O YCHIITHOTO Tepediry mporeciB  mpodeciiHoro
CTaBJICHHA Ta 30€peKCHHsI 3I0pOB’S CIiJi BU3HATH YypaxXyBaHHS OCOOJIUBOCTEH
OCOOHMCTOCTI CTYIEHTIB, Y CTPYKTYpl SKHX MPOBIAHI MICIA 3aliMalOTh BJIACTHBOCTI
TEMIIEPAMEHTy Ta XapakTepy, MOTHBAIIiHAa CIPSMOBAHICTb, a TAKOX MOKA3HUKH
NCUXIYHUX CTaHIB. ['0JIOBHOIO BIIMITHOIO PHCOIO IILOI'O BaroMOro Ta HEBIA €MHOTO
KOMITOHEHTA TIJBUIICHHS CTyIeHs €()eKTUBHOCTI PodeciiHOl MIATOTOBKHU JiBYAT 1
IOHAKIB € 3alpoOBaDKEHHS 1HIUBIAyaJbHOTO Ta MU(EpEeHIIHOBAHOTO MIIXOIB 0
KOXHOi OCOOMCTOCTI, WIO 3HAYHO CHOPOINYE 1 TOJErmye Xi aJanTaiiHuxX
NEePETBOPEHb y BIAMOBIIb HA BIUIMB HE3BUYHUX YMOB NepeOyBaHHs, 3pyIICHb 3 OOKY
CTEPEOTHUIIIB MOBCAKICHHOTO JKUTTSI.

Y 1mpOMy KOHTEKCTI OCOOMMBE 3HAYCHHS MAa€ 3MIMCHEHHS TPOTHO3yBaHHS
3I0pOB’s JIIBYAT 1 FOHAKIB, a TAKOXk PIBHs YCHINTHOCTI iX MpodeciitHo1 MiIrOTOBKKA Ha
MalOyTHE, SKOMY Tepeaye Ta (PaKTUIHO SIBISIE COO0I0 HOTO MIAIPYHTS, MTOTINOICHUIMA
aHalli3 XapaKTePUCTUK PO3yMOBOi 1 (Di3MUHOI Mpale3aaTHOCTI, (PYHKIIOHAJIHLHOTO
CTaHy OpraHi3My, 0COOJIMBOCTEH CIIOCOOY KHUTTS, OpraHi3allii mpaii Ta BIAMOYHHKY,
yYMOB TiepeOyBaHHs TOIIO.

OTxe, piBeHb 3MIOPOB’Sl CTYACHTIB CIiJl PO3MVIANATH SK BAKJIMBUH IMOKa3HHUK
SIKOCTI1 TATOTOBKHA MOJIOAMX (PaxiBIliB, OCHOBY 1X MPO(ECIfHOTO TOBTOJITTS, a CEPe
OCHOBHUX MPHUYMH MOTIPIIAHHS CTaHy aJanTalliiHUX pecypciB HEOOX1AHO BIA3HAYUTH
MOETHAHHSI HECTIPUSTIMBOTO BIUIMBY HACIIJKIB SK IHTCHCHBHOI pO3YMOBOI TIparli Ta
BUPAKEHOI HEPBOBO-EMOIIIMHOT HAIPY>KEHOCTI, TaK 1 rinokiHes3ii. I'inmokinesis, To0TO
HU3BKHI DPIBEHb PYXOBOi aKTUBHOCTI SBISE€ COOOI0 HAI3BHUYAWHO TMOIIMPCHHHA Y
Cy4aCHOMY CTYAEHTCHKOMY CEpEJOBHUIII TITIEHIYHUN UYWHHUK, SIKUH € CepHO3HOI0
COLIIANIBHO-TITI€EHIYHOIO TMPOOJEMOI0 BY3IBCHKOI JIAaHKM Cy4acHOI OCBITSHCBKOI
CHUCTEMH, CYTTEBO YCKJIAIHIOE TMPOLECH afanTaiii 10 HOBHX COI[aJbHUX YMOB
nepeOyBaHHs Ta HaBYaHHA [3, 4].

VYBara JIoCaiHUKIB 0 MpoOIeMU 0OMEXEHOI PYyXOBOi aKTUBHOCTI 3yMOBJIEHA
HacammepeJ THM, WLIO TIMOKIHE3i1 € CHCTEeMOTBIPHHM (AKTOPOM HaJI3BHUYANHO
MOTY>KHOT Ol0JIOTIYHOT [1ii, SKW BUKIWKAE TIMOWHHY TIepeOyJoBy MIKpO- Ta
MaKpOCTPYKTYp OpraHi3my JIOAWHH K Olosoriunoi cuctemu [10]. Huzpkuit piBeHb
PYXOBOi aKTUBHOCTI CIIPABJISIE JOCTATHBO CKJIAIHUM 1 pI3HOOIYHUHN BILJIUB HAa OpraHi3M

moauHu. Po3MaiTTs npuduH aediuuTy pyxiB, pi3HUN CTYIIHb MOT0 BHUPAKEHHS Ta
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TPUBAJIOCTI 3YMOBIIOIOTh JIOCUTh IIUPOKHM Jiama3oH 3MiH B OpraHi3Mi — BIJ
ajanTaniiHo-(i310JOTIYHUX A0 MATOJNOTIYHUX. Y TOBCAKIEHHOMY >KUTTI HU3bKHUN
piBEHb PYXOBOi AKTHUBHOCTI CIOYATKy 3yMOBIIIO€ aJalTallil0 OpraHi3My Ta HOTo
nepexi Ha HOBUH piBeHb (yHKIIOHYyBaHHs. Taka (izionoriuna mepeOygoBa Ha
Nepinid Norjsig He BiqoOpa)xaeThCcsi HAa cTaHl opraHizMy. OJHaK B €KCTpeMajbHUX
yMOBaX, MpPU BHUHUKHEHHI HEOOXIJHOCTI MOOUT3yBaTH pPE3EPBHI MOXKIUBOCTI
OpraHi3My HACIIJKH TIMOKiHE3ili CTaloTh OYeBUAHUMHU. Jlo TOrO 3K TOJAJbIIe
OOMEXEHHSI pPyXOBOi AaKTUBHOCTI caMO TI0 Cco0l BHUKIWKAE BUHUKHCHHS
nepenaToIoriyHoro CTany, ToOTO cTaHy rnepeazaxBoproBanss [10, 12].

Broponosx Tmepiogy HaBYaHHS y 3akjagax BHUIOI OCBITH JAeMIIIUT PyXOBOi
aKTUBHOCTI MPU3BOJUTH /10 TIOTIpIIAHHS aJanTallli CepleBO-CyIMHHOI CHCTEMH y4YHIB
Ta CTYACHTIB 70 CTaHIAPTHUX (PI3MYHMX HaBaHTaXeHb. B ymoBax rimokiHesii
BIIMIYAIOTBCS HH3bKI TOKA3HUKH JKUTTEBOI €MHOCTI JIET€Hb, CTaHOBOI CHJIH,
30UIBIIYETHCSI Maca Tijla 3a paxyHOK BIJIKJIAQJaHHS J>KUPOBUX KOMIIOHEHTIB,
PEECTPYETHCS MIABUIIIEHUM PiBEHb XOJECTEPHUHY B KPOBI, 3aXBOPIOBAHICTh IIKOJISAPIB,
IUIA SIKMX HAJATO XapaKTepHUM € Ae(iUT pyXoBoi MISIILHOCTI B 2 pa3u BHILA, HIXK Y
POBECHUKIB 3 BHCOKHUM DPIBHEM PYXOBOi aKTHBHOCTI, IO, OYE€BHMJHO, MOB’S3aHO 3i
3HIDKCHHSIM 3araJibHOI HecTienn(19HOT PE3UCTEHTHOCTI OpraHi3My.

Otxe, TINMOKIHE31s CTYACHTIB € CEPHO3HOI0 TITIEHIYHOI MPOOIEMOIO, IO
noTpedye po3poOku TPOPIIAKTUYHUX 3aXO0JIB 3 OOOB’S3KOBUM 3a0e3MEUYEHHSIM
BUKOHAHHS HAyKOBUX PEKOMEHAIM 100 CKOPOUYEHHS CTAaTHYHOTO KOMIIOHEHTA B
X0/l TIPOBEJICHHSI HAaBUAJILHUX 3aHATH Ta palliOHAIBHOI OpraHi3allii BITLHOTO dacy,
MpOMaryBaHHs 3I0POBOTO CIIOCOOY KUTTS CEpell Cy4acHOTO CTYACHTCTBA.

He MeHm BaXJIMBUM KOMIIOHEHTOM aJlallTalliIiHOTO MPOLIECY OpraHi3My [0
IHTEHCHBHOI Ta TPYAOMICTKOI HaBUAJIbHOI JISJIBHOCTI y 3aKijajgax BHUIIOI OCBITH
PI3HOMaHITHOTO MPO(UII0 BBaXAIOTh aKJIIMaTU3allll0, TOOTO CKIAJAHHUNA COIaIbHO-
010JTOTIYHUHN TTPOIIEC AKTUBHOTO MPUCTOCYBAHHS OCOOMCTOCTI O HOBUX KIIIMAaTUYHUX
YMOB, III0 MOXYTh BUHHUKHYTH BHACJIJIOK TEpei3My IOHAKIB Ta MiBYAaT 3 MICIlh
MOCTIHHOTO TiepeOyBaHHSA Yy IIKUJIbHI POKH JKUTTS B 1HIINI KJIIMAaTU4YHI PETiOHH, N
PO3TaIllOBaH1 OCBITHI YCTAHOBH.

[locTiifHMii BIJIMB TEBHUX KJIIMAaTHYHHUX YMOB 1 TIOB’SI3aHUX 3 HUMHU
METEOPOJIOTIYHUX Ta MIKPOKIIMATHUYHUX OCOOJMBOCTEH IKHUTJIA, OCOOJIMBOCTEM
XapuyBaHHS Ta PEXUMY JHS Ha OPra”i3M JIIOJWHHU TPU3BOMASTH 10 yTBOPCHHS
YUCJICHHUX CKJIAIHUX YMOBHHUX pe(iiekciB, mepeOyJoBU AUHAMIYHOTO CTEPEOTHUITY

MOBCSKJICHHOI JTISJIBHOCTI, 1110 CKJIABCS, 1, SIK PE3yJbTaT, 3yMOBIIIOIOTH (POpPMyBaHHS
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HOBOT'O IMHAMIYHOT'O CTEPEOTUITY, KOTPUH B HAUOLIBIIIM MIp1 BiJIIIOBIIa€ KOHKPETHUM
KJIIMaTUYHUM YMOBaM, YCTaHOBJIOETHCS IUIIXOM CTBOPEHHS K TUMYAacCOBUX, TakK 1
NOCTIMHUX  pedIEKTOPHUX  3B’A3KIB 13  HABKOJMIIHIM  CEPEJOBHILEM  Ta
CYNPOBOJUKYETHCSI CYTTEBUMH 3MiHaAMH Y (YHKI[IOHAIFHOMY CTaHi IEHTpPaIbHOI
HEPBOBOI CUCTEMH, OpraHiB KPOBOOOITY, CECHCOPHUX CUCTEM Ta OOMIHHUX ITPOIIECIB.

[IpoTe BaXxTUBUMU 32 3MICTOM KOMIIOHEHTAMH aKJIIMAaTU3AILIITHOTO TPOIIECY € HE
JIMIIEe HEe3BHYHI KJIIMAaTH4HI YMOBH, ajie i XapakTep Ta YMOBH JKHUTTA JIOJCH, TOOTO
YIHHUKH, 32 JOTIOMOTOI0 SIKUX JIFOJMHA MOCIA0III0€ MIKIUIMBUNA BIUIUB HAI3BUYalHUX
s Hel kiriMaTo-reorpadiyHux yMoB. ToMy KoMGpOpTHE KHUTIIO Ta aJCKBATHUI OJIST,
0 YPaxoBYIOTh OCOOJIMBOCTI KOHKPETHOI'O KJIIMATHYHOTO PETIOHY, palliOHAJIbHHI
peXUM Tpall Ta BIAMOYMHKY, TIOBHOI[IHHE Xap4yyBaHHS, BHUCOKHHM pIBEHb
MaTepiaibHOro 3abe3mneueHHs, KBadi(pikoBaHAa MeIUKO-TpOoQiIaKTHYHA HOMOMOra,
MOKJIUBICTh OTPUMAaHHS aJIeKBaTHUX PIBHIO JOMaraHb OCBITU Ta MpodeciiHuxX
HaBUYOK 1 YyMiHb CHPHUSIOTh TPHUCTOCYBAHHIO JIOAWHM O HOBUX KIIIMAaTo-
reorpadiyaux ymoB. TakuM YMHOM, aKJIiMaTu3amiss — 1e  (i3l0JoriuyHe
MIPUCTOCYBAHHS, MOKJIMBOCTI SIKOT'O OaraTo B YoMy 3aJI€KaTh BiJ YMOB Ipaili, MooyTy
Ta XapuyBaHHS, 1[0 MOXKYTh IOM SIKIITYBaTH 1 KOMIIEHCYBAaTH BIUIUB HECHPUATIUBUX
yMOB [5, 6].

Heo0xiaH0 miaKpecanTH 1 To# (akT, 110 MOBHA aKIiMaTHU3allisi MOYKJIUBA JIUIIIE 3a
YMOB, KOJIM BIUTMB KJIIMAaTUYHUX UYWHHUKIB HE BHMAra€ BiJl OpraHi3My JIIOIMHH
HAIMIPDHOTO HAINpY>KEHHS, SKE€ BUXOIUTh 3a MEXI HWoro (yHKIIIOHATEHUX
MO>KJIMBOCTEN Ta KOMIIEHCATOPHUX MexaHi3MiB. Tomy akiiMaTu3anis sk ¢i310J0Ti4He
SBHILIE SIBJISIE COOOI0 3/1aTHICTh OPraHi3My /10 HAOLIbII aJeKBaTHUX B3a€MOBITHOCHH
3 He3BUYHUMH KJIIMaTO-reorpadigyHuMu yMOBaMH. SIKIIIO K BUMOTH TEPEBUIIYIOTH IIi
MOJIMBOCTI, BUHMKA€ CTaH JIEKOMIIEHCAIlll OpraHi3My, HEBiJl’€MHUMH aTpUOyTaMu
SAKOTO € BHUPAXEHI MATOJOTIYHI 3pYyIIEHHS 3 OOKY MPOBITHUX >KUTTEBO-BAKIUBUX
OpraHiB Ta CUCTEM.

Buninarotre Tpu ocHOBHUX (a3u axmimaTu3zaiii: modatkoBy ¢aza, ¢daza
nepeOy10BH JUHAMIYHOTO CTEPEOTHUITY, sIKa MOXKE peallizyBaTrucs ado CIPUSTIMBO a0o
HECIIPUATIUBO Ta (ha3a CTIMKOI akmimaTtu3arii. [ moyaTkoBoi ¢a3u akiiMaTH3arii
XapaKTepHUM € 3TIHCHEHHsS OUIbIIOCTI 3 (Di310JOTIYHUX peakiii, mo Oyl omucaHi
Buie. J[pyra ¢aza, a came (paza nepeOya0BH TUHAMIYHOTO CTEPEOTHUITY € HAWOIIBII
3HAYYIIOI0 3 MPOTHOCTHYHOI TOYKHU 30py. Tak, SIKIIO Led MpoLec € COPUITIUBUAM, TO
npyra ¢asza MOCTYNOBO NEpPeXOoIuTh y TpeTwo. Skmo x mepedir apyroi daszu

Bi,Z[6YBa€TI>CH 3 UUCJICHHUMHU YCKIIAAHCHHAMUN PCECTPYETHCA TOCTATHHO HIMPOKE KOJIO
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ne3alanTaliiHuX 3pyIIeHb: METCOHEBPO3M, METEOPOJIOTIYHI apTpairii, Miairii,
HEBpaJITili, 3HWKEHHS 3arajbHOi Mpane3JaTHOCTI, HEPBOBO-NICUXIYHI 3pYLICHHS
JETPECUBHOTO XapakTepy, 3aroCTPEHHS XPOHIYHHUX 3aXBOpIOBaHb ToImlo. Jluiie
3aCTOCYBAHHS BIJIMOBIIHUX JIIKYBaJbHO-TPODIIAKTUYHUX Ta TITEHIYHUX 3aXO1B
MOXKe 3a0€3MeUnuTH MepexiJi MpoIeciB, M0 BIAOYBaOTLCA, Y HAcTyNHY (azy. OnHak
AKIIO X Tmepelir BKpaill HECHpHUSITIWBUN, TaKuUW TMepexili He CIOCTepiraeThcs,
PEECTPYETHCSA TIOCWJICHHS PI3HOMAHITHUX MATOJOTIYHUX MPOSBIB 1, K HACIIIOK,
aKJimMaTH3allis He BinOyBaeTbes. To/l JIF0MHI HEOJAMIHHO HEOOX1THO MOBEPHYTHUCS Yy
nomnepeaHi KiIiMaTH4yHI yMOBH. Tpers daza XxapakTepHu3yeThbCs CTaOUIBHICTIO
OOMIHHHUX TPOIIECIB, BIICYTHICTIO PO3JadiB 3 OOKY CTaHy 3JI0pPOB’s, 3a0€3MeUeHHIM
BHCOKOTO pIBHS Mpale3laTHOCTI, BIAHOCHO HE3HAYHUM pPIBHEM 3aXBOPIOBAHOCTI,
HOPMAaJIbHUM CTaHOM Xap4yBaHHS, TOBHOI[IHHUM (DI3WYHUM Ta pO3yMOBUM PO3BUTKOM
JFOVHH.

[IprickopeHHIO Ta MOJIETIICHHIO TMPOIECIB aKiIiMaTH3allii 1O HECIPHUSITINBUX
KJIIMaTHYHUX YMOB B 3HAUHIN Mipi CIIpUsi€ TPOBEACHHS 3aXO0/1B TI1€HIYHOTO 3MICTY,
CIpSAMOBAaHUX Ha TMOKpAIIaHHA yMOB Mpami 1 moOyTy, OpraHi3aliio pamioHaIbHOro
Xap4yBaHHS, KOHCTPYIOBaHHs JOLIIBHOTO OJATY TOIIO. Benmuke 3HaUY€HHS y LbOMY
mpoleci MaloTh 3aXOAM LIOJO0 MiJBUINEHHS PE3UCTEHTHOCTI OpraHi3my, HepeayciMm
3arapToByBaHHsS  Ta  JOJAaTKOBa  BITaMmiHI3allld, a  TaKOXX  MPOBEIACHHS

IPOTUPEIUANBHOTO JIIKyBaHHS XPOHIYHUX 3aXBOPIOBAHb

BucHoBkn

[Ipobnema mpodeciiiHoi anmanrarii  sBJIsSE CO00K MPOIEC AKTUBHOIO
NPUCTOCYBAHHS JIIOJUHU 0 BUPOOHUYOI MisITEHOCTI, HOBOTO COIIAIbHOTO OTOYCHHS,
YMOB TIpalli Ta OCOOJIMBOCTENl KOHKPETHOI CHELialbHOCTI 1, OTXKE, € MPIOPUTETHOIO
00JacTI0 HAYKOBUX JIOCIHIKEHb, 1[0 PO3TAIIOBaHA Ha MEPEXpPecTi Pi3HUX ramysen
3HaHb Ta HA0yBa€ y Cy4aCHUX yMOBaX BCE OUTBIIOTO 1 OUIBIIOTO 3HAYEHHS.

VY 3B’S3Ky 3 MM aJanTalriiiHy KOHIEMII0 MOTPIOHO PO3IISiAaTH SIK OJUH 3
HaNOUTBII IEPCTIEKTUBHUX TM1IXO/IIB MO0 KOMIUIEKCHOTO BUBYCHHS CTaHy 370POB S
Ta CTaHy (YHKI[IOHaJbHUX MOXJIMBOCTEH OpraHiaMy JIIOJWHU, a HAyKOBI
JOCTIIKEHHS, METOI0 SIKUX € PO3pOOJICHHS Ta HAYKOBE OOIPYHTYBaHHS TITi€HIYHUX
aCTMeKTIB onTUMIi3arii mpodeciiiHoi aganTallii CTyIeHTIB 10 HaBYAJIBHOI JTISUTbHOCTI B
yMOBax 3akKJaJiB BHINOI OCBITM CIiJl BBaXaTH JOPECYHHMH, CyYaCHUMH Ta

H&I[BBI/I‘{aI\/'IHO dKTYaJIbHUMH.
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