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l'[JIeHapHoe 3aceaaHue

IOPOJA BYAYIIEI'O U ABTOHOMHASA DHEPI'ETHKA

Ipeticepman JI. M.
Uspaunvckas Hesasucumas Axademus pazgumus HayKu
Moanueep 24 /7, Puwion-ne Luon, Hzpaunw. Ten. 0545904005, preilev@gmail.com

OTKpBITHE BO3MOXKHOCTH NpeoOpa3oBaHMsl TEIUIOBOM JHEPTUU B
MEXaHNYECKYI0 W M300peTeHHE Ha 3TOH OCHOBE TEIUIOBBIX M AJIEKTpHUEC-
kux neurarened mpusenn B XVII-XIX Bekax k BOZHUKHOBEHUIO MAIlUH-
HOTO IIPOM3BOJICTBA U Hadally TEXHUIECKOTo mporpecca. Ho BmMecte ¢ aTum
BO3HMKJIM IIPOOJIEMBI, CBSI3aHHBIE C HEOOXOANMOCTBIO TOBBIIEHHS 3P hex-
THBHOCTH HCIIOJIE30BAHMS SHEPTUH Ha mpakTuke. [locne mmnTensHON auc-
KyccuH noOeuiia KOHLENIHUS peoOpa3oBaHys TEIIOBOH SHEPTHU B TPEX-
(ha3HbI AIEKTPUYECKUI TOK W €ro Iepegayd Ha OOJIbIINE PACCTOSHHS C
MHUHHMAJIBHBIMHU TIOTEPSIMU OT 3JIEKTPOCTAHIMH K MOTPEOUTENSIM O BBICOKO-
BOJILTHBIM JIuHMAM (JIDIT).

DneKTpudecKkue OBITOBBIE MPHOOPHI M CHIOBOE 000OpyIOBaHWE
TIPEANIPUSATHH, pa3padaThIBaINCh, TPOU3BOAMINCE U IPONU3BOISATCS BILUIOTh
JI0 HACTOAIIEr0 BPEMEHH, C YUETOM HMX NMHUTAaHHSA MEPEMEHHBIM TOKOM, KaK
[paBWJIo, CTaHAAPTHBIM HamnpsbkeHueM 220 B ugactoroit 50 I'epu ot Tpex-
(a3Hoii ceTn, MoJBOANMON K JOMY MJIM HPOU3BOJICTBEHHOMY KOMILICKCY.

BHaenpenne B nmpakTUKy TpexX(a3HBIX CHCTEM IEPEMEHHOTO TOKa U
CBSI3aHHOE C HUM IICHTPAIIM30BaHHOE CHAOKEHUE MOTPEOHTENCH 3JIEeKTpH-
YECKOW JHEpruel CrocoOCTBOBAIO MHTEHCHBHOMY Pa3BUTHIO HAYYHO-TEX-
HUYECKOTO Iporpecca U ObICTPOMY Pa3BUTHIO FOPOIOB. MOIIHBIE AIIEKTPO-
CTaHIMM CTPOMJINCh, KaK IPABUIO, B KPYHMHBIX ropoiax M oOecreduBanu
SHEprued He TOJIbKO CaM FOpoJ, HO U OKpYXAarolllue €ro MoCeleHus C Io-
mompio JIDII, a Taxke CHCTEMBbI IMOBBIIAIOIIMX K ITOHMXKAIOIIUX IIO-
crannuid. OIHAKO, YeM MEHbIIE ObIIO ITOCENEHHIE U YeM JAJbIIe OHO OBLIO
PacIojokeHO OT LEHTPAIBHOI0 TOpoja, TeM HIKE OblIa peHTaOeIbHOCTh
€ro SHEpProcHa0KEHHS M TEM MEHBIIE OHO MOTYYaso JIEKTPOSHEPTHHL.

B pesynbraTe, MHOrHE CENBCKOXO3SHCTBEHHBIE MOCEIEHHS, KOTO-
pble OoJblIe BCEX HYKIAINCh B MEXaHM3ALUH TSDKEJIOro pydyHOro (usm-
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YECKOTO Tpy/a, ObUIM YacTO JIMIIEHB! 3TOH BO3MOXKHOCTH M3-32 OTCYTCTBHS
HEOOXOJMMBIX SHEPreTHYEeCKUX pecypcoB. Tak BO3HHK mpolecc ypOaHu-
3aIliM, TO €CTh MHUIPALUM CEIbCKOTO HACEIEHHs B TOpoja, e TPyA ObII
3HAYUTEIBHO JIerdye, 3apabOTKM M KayeCTBO JKM3HM HemzMepumo Beiie. Co
CBOCH CTOpPOHBI, YBETHYEHHE KOJIUYECTBA TOPOJCKOTO HaceJIeHHs Tpebo-
BaJIO CO3/IaHMS HOBBIX Pab0OYMX MECT. DTO 3aCTaBIISUIO CTPOUTH B TOPOJAx
KpYIHBIE MPEONpUATHS, CO3daBaTh OOJBIIOE KOJIMYECTBO yUEOHBIX 3aBe-
IeHUH, KyITbTYpHBIX npeanpustuid. [loTpedHOCTS TOpoIOB B paboueii cuire
MIPUBOJIMIIO, B CBOIO OY€pe/b, K HEOOXOMMOCTH JAIbHEHUIIEro YIyqIIeH s
Ka4ecTBa >KU3HU TOPOJICKOTO HACEIEHHUS M €ro JIAaBHHOOOpa3HOMY Hapac-
TaHU1o. B pe3ynbraTe BOZHUKIM MHOTOMUIIMOHHBIE TOPOJA.

OTH TOpOJa OKa3aJIUCh HE CaMbIM JIyYIIHMM MECTOM NS JKU3HH
yesnoBeka. VX armocgepa 3arpsizHeHa /10 Ipesesia BpeIHbIMH, 9acToO OTpa-
BILSIIOLIIMHU Ta3aMH, OTXOJAaMH MPOIECCOB MPOMU3BOJCTBA KPYMHBIX IIpes-
MPUATHH, TETUIOBBIX 3JEKTPOCTAHIMH M TpaHcrmopTa. CKy4eHHOCTb, IIyM,
MHOT'03Ta)KHBIE 3aCTPOUKH U HEOOCKPEObI, 3aCIIOHSIONINE COJTHEYHBIN CBET,
CMOTH, BPEIHBIE T'a3bl, BHITECHSIONINE KUCIOPOJ, JOPOTOE KHJIbE, CHIITINH
00pa3 )XM3HU U MHOTHE JIpyrue (pakTopsl, MOJPHIBAIOIINE 3JO0POBbE, — BOT
Ta LI€Ha, KOTOPYIO MPUXOJUTCS MIATUTh FOPOXKAHUHY 3a T€ HEMHOTHUE Ipe-
MMYIIECTBA, KOTOPBIMHU OGJiamaeT )u3Hb B ropoje [1-4].

Hamu npeanaraercs BBIXOJ U3 3TOT0 KaXKyIierocs O€3BBIXOTHOTO
MOJIOKEHHS MTyTEM KOPEHHOTO H3MEHEHUS CHCTEMBl DHEPrONUTaHMs IO-
poJa, ¥ MHHOBAIIOHHOTO TIOAX0/a K UX CTPOUTEIHCTRY.

[MTapanokc 3akmo4yaercs B TOM, YTO OOJIBIIMHCTBO COBPEMEHHBIX
IpuOOpPOB OBITOBOTO CEKTOpa ropoja padoTaroT Ha MOCTOSTHHOM TOKE HH3-
koro HampspkeHus. [loaToMy mepemeHHbIH Tok HanpspkeHuem 220 B, non-
BOJIMMBIA K KaXJIOW KBapTHpeE, MPUXOJUTCS MPeoOpa3oBbIBaTh B MOCTOSH-
HBII TOK HU3KOTO HANPSHKEHUS C TIOMOIIBIO CIICIHATBHBIX OJOKOB MUTAHUS,
YTO NMPHUBOJUT K JOTOJHUTEIBHBIM TOTEPSAM M YIOPOXKAHHUIO CAMHUX IpPHU-
0OpPOB 1 MUTAIOUIEH UX IEKTPHUUECKOI SHEPTHUHL.

Kpowme toro, 10 25 % CTOMMOCTH 3JIEKTPUYECKON SHEPTUU MPUXO-
JIUTCSl Ha KOMIICHCALMIO TIOTEPb, BHI3BAHHBIX MPeOOpa3oBaHHEM TeIlla B
JNIEKTPUUYECTBO Ha TerIoBbIX 3nnekrpocrannusax (TOLl). Hakowen, cxwura-
HHUE YIrIEBOJOPOJHOTO TOIUIMBA COMPOBOXKIAETCS BBIACIECHHEM OOJBIIOTO
KOJIMYECTBA BPEIHBIX Ia30B, KOTOPBIE 3aCOPSIOT aTMOC(EPY M OTPABIISIOT
OKPYXKAIOIIYIO CPEy.

[TosToMy, HauMHas C CepeAWHBI IPOIIIOTO CTOJETUS, Hadalcs
MOMCK UCTOYHHUKOB DHEPrHM, HE CBSA3aHHBIX CO COKUTAaHHEM TOILINBA, TaK
Ha3bIBaeMbIX BOCCTaHABIMBaeMbIX HCTOUHHKOB (BMJ). K HUM oTHOCSTCS —
HUCTOYHUKH THUIPOIIEKTPUECKOM, aTOMHOM, BETPOBOM, NMPUJIMBHON U COI-
HEYHOH 3HEPTHH, BOAOPOJHBIC HCTOUYHHKH, a TAK)Ke ONOJIOTMYECKHE NCTOY-
HUKH JJIEKTPHUIECKOI SHEPTHH U Jp.
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Eme B nmpomwtom cronetnn, ocoberro B CCCP u CLIA, ctpowuiuch
rugpoantektpudeckue cranuuu (I'3C). Bosplme Hafexapl Bo3naraiich Ha
atomusle 3nekrpocrannuu (ADC). Ilpenmomaramock Takxke, 4TO yKe B
Omkaiiniee BpeMs 3apaboOTaroT AJIEKTPOCTAIMH, KOTOPBIE MO3BOJIST MOy~
YUTH 3KOJOTUYECKH YHUCTYIO NapMoBYyIo sifiepHyto sHepruto (TSAC). Oanako,
Kak okazanock, ADC HaHOCAT OrpPOMHBIM Bpel JIIOASAM, a TAaKKE OKpYy-
xaromeit cpene, a 'OC yHHYTOXKAIOT PHIOHOE XO3SMCTBO IPECHOBOIHBIX
PEeK, IPUBOAMT K WX 3a00JaYMBAHUIO U LIBETEHHIO, a TAKXKE K 3aTOILICHHIO
nyroB u jecoB. Hakoneu, aromusle aBapuu B YensOuncke, YepHoObLie, Ha
smoHcko ADC moxonumin ¢ siidopueit Bokpyr ADC u mpuBenu K pes-
KOMY COKPAIICHHIO UX CTPOUTENHCTBA. BBIACHIIIOCH TaKXkKe, YTO 00 MUCTIOIb-
30BaHUU SIJIEPHOI SHEPTUU MOXKHO OyJeT TOBOPHUTH JIMIIb K KoHIy XXI
BEKa, IPUYEM OHa, CKopee BCero, OyaeT o4eHb JOPOrou.

Cpenu HazBanHbIXx BUD Hambonee NepCrEKTUBHBIMU SIBIISIOTCS
WCTOYHHUKH COJIHEYHOH SHEpPTruH. A cpely HUX — HCTOYHHUKH (DOTOIIIEKT-
puueckoit sueprun (PIC). J10 enuHCcTBEHHBIE cpean Bcex BUD wmcrou-
HUKH TPSIMOTO OJHOYPOBHETO NMPEe0Opa30BaHMsI CBETOBOM COIHEYHOH 3HEp-
MM B JJIEKTPUYECKYIO DHEPruio, 0e3 HeoOXOJMMOCTH NPUMEHEHHS Hpo-
MEXYTOYHBIX TEIUIOBBIX, MEXaHMYECKUX, XUMHUECCKUX, OMOJIOTNYECKUX H
npyrux areHtoB. OHM He cOJEp)KaT BPALIAIOMINXCS W JPYIHX MEXaHH-
YEeCKUX YacTed, He HYXJAIOTCS B TCIUIOBBIX M JIPYTUX NpeoOpa3zoBaTessix,
sBistrorest 100 % 5KoIOrHYecKn YUCTBIMH, UX CTPOMTEILCTBO MPUMEPHO B
1,5 paza ob6xoautcs nemieBie, yeM cCTpouTenbcTBO TOLl. OHM MO3BOJSIOT
10 MUHHMYyMa COKPAaTUTh OOCIYKHBAaIOIIMHA IepcoHal W 0o0iamaroT Oec-
NPELEICHTHO BBICOKOW IHEPreTHUeCcKoil Oe30nmacHoCThI0. BripadbaTsiBaeMas
MU dJIEKTpUdecKas sHeprust B 3—4 pasa nernesie sHeprun TOL [5].

OcHoBHEIM HegocTaTtkoM ODOC sBIsSeTCS HX CIIOCOOHOCTH pado-
TaTh TOJBKO B COJIHEYHOE BpeMsA. DTO BpeMs, Jake B TPONHKaxX U CyO-
TPOIUKaX, He MpeBbImaeT 6 4acoB B cyTku. [Ipuxogurcs O@IC noaxiodyars
K OCHOBHOM ceTH, T.K. HaKONMTENU, HallpUMEp CHUJIOBBIE aKKyMYISTOPHI,
CTOAT OYEHb AOpoTo [5].

IMapagokcanbHO TO, YTO 3TO 3aCTaBJIAE€T HPOBOJUTH JOPOTO-
CTOsIIIUE, HO a0COTIOTHO OECHOJIE3HBIE C TOUKH 3PEHUSI IPUMEHEHUS SHEP-
'MA pabOThI: CTPOUTH Yy TNPOW3BOJMTEIS, NMOTPEOUTENsT W 10 IyTH Clle-
JIOBaHHUsI MHOTOYHCIIEHHBIE IIPEOOpa30BaTEIbHBIE JOPOTOCTOSINUE MOJ-
craHnuy, gononauTensHble JIDII, mpumeHsaTs 0ok mutaHus u T.4. Kpome
TOro, MOJKIIOUYEHHE K OCHOBHOM CETH MO3BOJIAET HCIoyb30BaTh POC
ToJIbKO coBMecTHO ¢ TOILI, a He B3amen TOIIl. Hakonel, Hu3Kas 1ieHa COJI-
HeuHOil ’Heprun ®@OC HuBenupyercs, T. K. YAENbHBIN BeC JELIEBOH cOJI-
HEYHOH 3HEpruu B OOIMIEH HEPTUH CETH COCTAaBIISET BCETO HECKOIBKO MpO-
LIEHTOB U Ha IIEHY IEKTPOIHEPTUU HE BIUSIET.
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Hamu, B cBsI3uM ¢ 3THM, Ipemiaraercs OTKIIOYUTH ropoxa Oyny-
IIET0 OT CHJIOBOW Tpex(a3HOM CEeTH U CO31aTh MUKPOCETH UX aBTOHOMHOTO
MUTaHAA OT JIOKANBHBIX POC MOCTOSHHBEIM (OTOTOKOM HH3KOTO HAIpS-
XKeHus. B 3ToM cirydae 3a cueT 5KOHOMHUH CPEJICTB, BO3HHUKAIOIIEH B CBSI3H C
OTKa30M OT IpeoOpa3oBaTenbHOTO 000pyaoBaHus, moactaniuii u JIOII, a
TaK)KE YCTpPAaHEHHS NOTepb, BO3HUKAIONIMX IIPH YKA3aHHBIX MHOTO-
YHUCJIICHHBIX npeo6pa3OBaHI/1${x, MO>XHO nepeﬁTH K HUCITIOJIb30BAHHUIO HAKOIIN -
Tenel, 00eCIIeuNBAIOMINX KPYTIIOCYTOYHOE SHEProcHaOKeHNe MOTpeOnTeNeH.

CoriacHOMY TaHHOMY MPOEKTY TOPOJ pazOuBaeTcs Ha N-¢ KOJu-
YECTBO PAHOHOB IPHUHSATOTO B IIOCIECJHEE BPEMs KOJIBLEBOTO THIIA, pac-
MIOJIOKEHHBIX BOKPYI' €ro KpyroBOro aJMHHHCTPAaTHBHO-OOIIECTBEHHOTO
LEeHTpAa. OT0T LEHTP COCTOUT U3 AaAMUHUCTPATUBHBIX U O6H_ICCTBCHHI)IX 34a-
HUM, pacroyo>KeHHBIX BOKPYT 3eJ€HOM 30HbI U aBToHOMHOU @IC. Bcee xu-
JIBIE paiOHbI KOJIBIIEBOTO THIIA pacroaraTcs Bokpyr Llentpa [6-8].

Kaxnprii paitoH mUTaeTCs SIEKTPHUSCKOW DHEpruel, BbIpadaThI-
BaeMoi cBoeil aBToHOMHOH DOC, pacnoyioKeHHON B €ro LIEHTpe Ha Kpy-
FOBOW IUIOLIAJKE, 32 Orpajoid KOTOPOH pa3MeIlaeTcsi KOHLEHTPUUYECKU C
HUM KOJIbLICBasl 3e/ieHasi 30Ha, pa30WTas Ha 4YeThIpe CEKTOpa C JIETCKUMH,
CITIOPTUBHBIMH TUIOIIAIKAMU, OAaCCEHHOM pailoHa W Mp. 31eCh K€ pacro-
JIararoTcsl IKOJIBI U IETCKHE YUpexJAeHus. Bokpyr 3eneHoi 30HB — MHOTO-
OTA>XXHBIC KHJIIBIC JOMa O}lHO-}lByXBTa)KHBIe KOTTCKU pacriojiararorcsa B
MIPOMEXYTKAX MEKTy MHOTO3TXKHBIMHU paioHaMH. Kax1p1ii 13 HUX BBIIOJ-
HACTCA C aBTOHOMHBIM IITMTAHHUCM COJIHCUHBIMH 6aTape;1M1/1, PacnoJI0KEH-
HBIMH Ha KPBIIIAX JIOMOB U COCMHEHHBIX C MUKPOCETSIMU PailoHOB.

DJIEKTPOdHEPrHs B A0Ma I0/IAETCs MO YIIOKEHHBIM B TPYHTE B pa-
JIMaIbHBIX HAMpaBICHUAX MHOTOXWIBHBIM CHIJIOBBIM KabemaMm. JKuiel n
Kabenu aBTOHOMHBIE, HO MOTEHIMAIBHO CBS3aHBI TaK, YTO ITOJKIIOYAIOTCS
[0 CUTHAITy aBTOMAaTUYECKH, YTO 00ECTIeYnBaeT Mpu HEOOXOJUMOCTH Tepe-
pacmpezeneHne 3Heprui MeX Ly KBapTHPaMH 1 JIOMaMH.

3a mpezienamMH KHIJIOTO KOMIUIEKCA IOpOJa pacrojlaraercsi Mmpo-
MBIIIJICHHAas 30HA TOpoja, KOTopas OOCITy)KHBAeTCsi CBOEH MHKPOCTPYK-
TYpOH, T. €. CBOMMH COJIHEUHBIMH 3JIeKTpocTaHimsiMu. Ero HeGombime mpen-
npusatusi, obopynosansl 3D-mpunTepamu. bombiime mpeanpusTHs BBIHO-
csITCS 32 MpeJiesIbl aBTOHOMHBIX TOPOAOB M PACIIONIararoTCs Mo 3eMIIeH.

CeTb TpPaHCIOPTHBIX IOPOT 00Opa3yeTcsi B3aMMHO IEpPECEKaIONN-
MHCS paJualbHBIMH M KOJBLEBBIMH Joporamu. Ha Bcex mepekpecTkax
BBITIOJTHEHBI JIBYXYPOBHEBBLIC BUAAYKH, HCKIIOYAIOIINUE BO3MOKHOCTH I1O-
stBIIeHUS 1IPoOoK. [TapKoBKH TPy30BOTO M OOIIECTBEHHOTO TPAHCIOPTa (IIEHT-
pabHBIE CTaHLUH), XKEJIE3HOIOPOKHBIH BOK3aJl M a3pOIIOPT PacIioJIaratoTest
Ha nepudepun ropoja, B IPOMBIIIJIEHHON 30HE. ABTOTPAHCIIOPT AJEKT-
pudeckuil. 3anpaBku nurtaroTca paioHHEIMU OOC.
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Eciu npuHsITE CTOUMOCTD aKKyMYJIATOpOB-HakornuTenei $1,5/Br, a
uX cpok ciryx0bl coBMecTHO ¢ ®OC 10 €T, CTOMMOCTh ONTHYECKHX MOJY-
neii, papuoii $0,20/Bt, To croumocth 1 BT (hoToanexkrpuyueckoii sHEpruu
®3C cocrapnser 2,53 neHTa.

370 10 TaHHBIM [6] MUHIMYM B J[Ba pa3a ACIICBIIE, YeM CTOMMOCTh
KOHBEHI[MANBHOH »JekTposHepruu. Ilnomans, 3aHUMaeMas TAKUHMH TOPO-
JlaMH, IPUMEPHO B JIBa pa3a MEHbIIE, YeM COBPEMEHHbBIX FOPOJOB C TAKHM
e KOJIMYECTBOM HACEJICHUSI.

[TonBoas UTOTH, 3aKITIOYAEM, YTO, COTIIACHO IpeIUIaraeMoMy IPOEKTY,
Ka4yecTBO JKM3HM HAaceJCeHUsl B OyAyHIMX aBTOHOMHBIX ropojliax pe3Ko Io-
BBICUTCSA. B 3TMX ropopax 3KoJIOTHsI NPUOIHM3NTCS K WACATBHO YHCTOH,
CHH3UTCS CKYYCHHOCTh M LIYM, PE3KO YBEIMYHMTCS KOJHYECTBO 3EJCHBIX
30H, INpEIHA3HAYCHHBIX IS IIOBBINICHHS Ka4ecTBA OTHBIXa. DKOHOMHS
3eMJIM B JIBa pa3a, HEU30€KHO MPUBEACT K CHIKEHUIO CTOMMOCTH YKHJIb, a
CHIDKEHUHM CTOMMOCTH 3JIEKTPHUUYECKOM HEPrHHU B JIBa pa3a — K CYLIECTBEH-
HOMY YMEHBLICHHIO TPAHCIIOPTHBIX 3aTPAT, CTOMMOCTH KOP3HHBI TOBapoOB,
CBSI3U M IPYTUX YCIIYT, CYIIIECTBEHHOMY MOBBIIICHUIO YPOBHS )KU3HH.

OTO 3HAYUT, YTO K CTPOMUTENILCTBY TAKUX T'OPOJIOB 1€JIecO00pa3HO
NPUCTYIHATH Y)KE CErOJHS, a C LEJbI0 YCKOPSHUS HX CTPOUTENBCTBA — IIPH-
BJI€Yb CPEICTBA HACENCHUS, BCAYECKU CONCHCTBYS KpPEIUTOBAaHHIO Hace-
JICHUS M TIOOLIPSIsl KOOIIEPaTUBHOE CTPOUTEIHCTBO.
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THOOPMATH3ALIS
3ATAJIBHOI CEPEJIHbOI OCBITH B YKPAIHI

Typorciii A. Ml, Kafmamosa JI. A.Z, Jlanincoxuii B. B.}
HAIIH Yxpainu
2Komynansnuii naguanshuti saxnad Kuiscwkoi 06aacnoi paou
«Kuiscokuil odonacuuil iHcmumym nicisounioMHoi 0ceimu nedazo2iuHux Kaopie»
3]Hcmumym neoazoziku HAIIH Ykpainu, Kuis, éyn. Civosux Cmpinvyis, 52/]
E-mail: ‘gam@nap.gov.ua, 2lkartashova@ua.fm, *vit_lap@ukr.net

YV 1985 poui Pagoro Mirictpie YPCP Oymo yxBajieHO MOCTaHOBY
«IIpo 3axomu m10/10 3a0€3MEUCHHS KOMIT FOTEPHOT TPaAMOTHOCTI YUHIB CepeHIX
HABYAJIHHHUX 3aKIAJiB 1 MIHMPOKOTO BIPOBAKCHHS ENEKTPOHHO-00YHCITIO-
BaJIbHOT TEXHIKM B HABUAILHHUI Tporecy» 1 3 Toro 4acy oQiliiiHo Ha nep-
JKaBHOMY DiBHi posmodanacs iHpopMaTH3allisl 3aKIaiB CepeaHbOI OCBITH
(3CO) B VYkpaini. [logansmmii po3sutok iHpopmaruzanii 3CO noB’s3aHul
i3 BUKOHaHHsAM 3akoHy Ykpainu «llpo Konuenmito HamionansHoi mpo-
rpamu iHQopMaTm3amiin» (1998 p.) Ta mocramoBoro KMY Ne 431 Bin
22.03.1999 p., skumu Oy;M 3aTBEpPKEH1 3aBJaHHs iHpopMaTH3alii OCBiTH,
30KpeMa mependadanocsi CTBOPEHHS KOMIT IOTEPHO-OPIEHTOBAHOIO HaBYallb-
HOTO CEepelOBHIIA, JTUCTAHIIHHUX TEXHOJIOTIH HaBYaHHS, KOMII IOTEPHHUX
[IporpaM HaBYAIILHOTO MTPU3HAYEHHS, KOMII TOTePHHUX MEPEeX T cep OCBITH.

[Miznime KMY npuitass nocranoBy Ne 436 Bin 06.05.2001 p. «IIpo
3arBepmKkeHHss [IporpaM iHpopMaTH3aiii 3arajJbHOOCBITHIX HaBYAIbHHX
3aKJIa/IiB, KOMII FOTepHU3allil CUThCHKOT KO, 3aBIaHHS K01 Imepeadoavyani
MeTOoIuHe 3a0e3mnedeHHs iH(popMaTH3allii HABYAIBHOTO MPOIIECY, YIO0CKO-
HAJICHHS CHCTEMH ITiIArOTOBKH, IMEPEMiArOTOBKH Ta MiABUIIECHHS KBamigi-
Kallil mearoriyHuX Kaapis, CTBOPEHHs Ta cepTH(iKallii mporpaMHUX 3aco-
0iB HaBYAJILHOTO TIpu3HaUeHHs [1; 2].

HeoOxinHictes monambmoro po3BuTKy iHpopmaTtuzauii 3CO 3a-
Kkpimteno y HarionansHiil JOKTpuHiI po3BUTKY ocBith Ykpainu (2002 p.),
ska cxBaneHa |l BceykpalHchbkuM 3’13710M TpalliBHUKIB OCBITH YKpaiHH.
[Mopanbmomy po3sutky iHdopmaruzauii 3CO cnpusuid psia BaXIUBHX pi-
mIeHb ypsaay Ykpaiau — nmoctanoBd KMY: Ne 905 Big 13.07.2004 p. «IIpo
3aTBepkeHHsT KommiekcHoi mporpamu 3a0e3rnedeHHs 3arajbHOOCBITHIX,
npodeciiHO-TeXHIYHNX 1 BUIIUX HABYAIFHUX 3aKJIaliB Cy9aCHUMH TEXHId-
HUMHM 3ac00aMM HaBYaHHS 3 IPUPOAHNYO-MATEMATHYHHUX 1 TEXHOJIOTIYHUX
muctinria Ha 2005-2011 pokm»; Ne 1153 Big 07.12.2005 p. «IIpo 3arBep-
JDKEHHS eprkaBHOI mporpamu «lH(opmartiiiHi Ta TerekoMyHIKaIiiHI TeXHO-
Jiorii B OcBiTi 1 Hay1i»; Ne 494 Bin 13.04.2011 p. «IIpo JlepkaBHy nporpamy
BIIPOBAPKEHHS Y HAaBYANFHO-BUXOBHUI Tporec iH(opMaIiifHO-KOMYyHiKa-
miiHux TexHoyorii «Cto BiACOTKIBY. [IpUCKOpWIM peati3alilo 3aBIaHb
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iHpopmarTu3aii ocBith BiAmoBimHO yka3 Ilpesumenta Yipainm «IIpo 3a-
XO/W IOJO 3a0e3NEeUeHHs] NPIOPUTETHOrO PO3BUTKY OCBITH B YKpaiHi»
(2010 p.), 3aTBepmxena HamioHampHa CTpaTerist pO3BUTKY OCBITH Y KpaiHH
Ha nepiont 1o 2021 poky (2013 p.), a Takox [lep>kaBHa Iporpama po3BUTKY
npodeciiino-rexuiqnoi ocBiti (2014 p.), Ilnan 3axoniB 1I0J0 PO3BUTKY
OCBITH y cepi iHpopMaIifHO-KOMYHIKaiiHUX TexHojorii (2015 p.) Ta psan
MbKHapomHuxX mpoekris: «l[lapTHepcTBo y HaBuanui» (Microsoft), «Onun
yaenb — oaun komm'rorep» (Intel), «Connect 8» (Adobe) tomo [2, 3]. B
[UIOMY 3aKOHOJ[aBYa T4 HOPMATHBHO-IIPaBOBa 0a3a MIiCTUTH Maibke 27 ak-
TiB, SIKi YHOPMOBYIOTh Ta PETJIAMEHTYIOTh (PYHKIIIOHYBaHHS Ta PO3BUTOK
iHpopMaTH3alii ocBiTH B YKpaiHi.

bararo poxiB noustts iHpopmaTuzauii 3CO (a ue, B nepiy 4epry,
CTBOPEHHS iH(OpPMaLIfHOTO OCBITHBOTO CEpEeIOBHIA Ta BIPOBaLKEHHS 1T
B yci cepy HaBYAIBHO-BUXOBHOTO IPOIIECY) MIIMIHAIOCS MOHATTAM KOM-
’IoTepru3amii OCBiTH — TOOTO 3a0e3MEUCHHSAM 3aKIajiB OCBITH KOMI IO-
TEPHOIO TEXHIKOI0. Y pe3yabTaTi MHUTaHHS 4acTO 3BOJMIIOCH JI0 (opmaib-
HOTO 3BITYBaHHS, 3MaraHHs 3a BiICOTKH 3a0e3MeUeHHS 3aKiIaliB OCBITH KOM-
I’ IOTEPHOIO TEXHIKOI0. YTpoBapkeHHs Ta BUKopucTaHHs IT B ocBiTHbOMY
MpoI1ieci B UJIOMY J0CI Ma€ HECUCTEMHHUN XapakTep 1 3iHCHIOETHCS Tepe-
BaXHO IHII[IATHBHUMH BUKJIaJadyaMHU-cHTY3iacTaMd. BincyTHICTE 0OMiHY J10-
CBIJJOM Ta MOTJIMOJICHOTO aHali3y pe3yJIbTaTiB CTBOPEHHS Ta BUKOPHCTAHHS
CIIeKTPOHHNX HaB4ansbHUX pecypciB (EOP) mpuragsMoBye cTBOpeHHS iH(Op-
MAI[IiHOTO OCBITHBROTO CEPEIOBHIINA. 3/IHCHCHE HABYAHHS BUUTEIIB OCHOB
IKT y 2010-2012 poxax 3abe3meurio ix cepTudikaramu, aje depe3 Bix-
CYTHICTb MOTHBaLil c1ab0 CIOHYKaJO JI0 aKTMBHOTO 3aCTOCYBAaHHS OTpPH-
MaHHUX HABUYOK 1 3HaHb.

Ipouec indopmaruzarii 3CO 3ilCHIOBaBCS MUIIXOM PO3POOIICHHS
HAYKOBO-METOAMYHOTO 3a0e3nedeHHs MKUbHOro npeamera «lupopmarukay,
CTBOpPEHHS CNICKTPOHHHX OCBITHIX peCcypciB HaBYAIBHOTO IPU3HAYCHHS, M-
TOTOBKH, MEPEMIIrOTOBKH Ta MiJBUIICHHAM KBamiikailil BUYUTEIHECHKUX,
BHKIIA/IAI[bKUX 1 KEPIBHUX KAAPiB OCBITH, TOYKOBUM ynpoBamkeHHsM [KT B
CHCTEMY OCBITH, CTBOPEHHSIM HOBUX HIIPYYHHKIB, Y TOMY YHCII 3 €JIEKT-
porHuM cynpoBojoM [, 5]. Lumu x pokamu 0yino po3poOIieHO, 3a YMOB
JIep>KOIO/DKETHOTO (piHAHCYBaHHS, HU3KY IEJaroriyHUX IPOrpaMHUX 3aco-
0iB, SIKi HUHI BIAMOBIAIOTh MOHATTIO «EIEKTPOHHHUH MiAPYIHHK.

Bapro okpeMo HaroJocHUTH Ha TOMY, IO BiOyBaBCS ITOJANBIIUHA
PO3BHUTOK KOMIT FOTEPHUX HABYAIBHUX CEPEAOBUIL, BUKOPUCTAHHS BiJIKPH-
THX OCBITHIX CHCTEM Ha 0a3i TEXHOJIOTilf XMapHUX O00YNCIIEHb, CTBOPEHHS i
BIIPOBA/DKEHHS B OCBITHIO NPAaKTUKY BIJIKPHUTHX €JIEKTPOHHUX Oi0OmioTek
U PO3TOBCIOKEHHS 1 BUKOPHCTAHHS €NEKTPOHHNX OCBITHIX pecypciB Ha-
BYAJIBHOTO NpU3Ha4YeHHs. Bee me 3MIMHMI0 METOMUYHHMHN 1 TEXHOJIOTTYHUH
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¢yanamenT posutky 3CO, 3a0e3mednno po3poOIeHHs Ta BIPOBAHKEHHS
IHHOBALIHHKUX (OPM OCBITH, IEpeayciM BiIKpUTOi, Ha 0a3i iHpopMmaliiHO-
KOMYHIKaI[IfHAX Mepex [5].

XapakTepHOIO O3HAKOIO CHOTOJICHHSI € IEepeXiJ CYCIUIbCTBA Bij
mocTiHAycTpiampHOTO N0 iH(popMariitHoro. [HGopmamniiiHi TexHOIOTIT TTpO-
HUKAIOTh B YCIX cdepax JIJChKOT KUTTENBUIBHOCTI, CTAIOTh MOTYXHOIO
MIPO/IyKTHBHOIO CHJIOIO CYCIiIbCTBa. JIIOACTBO BCTYNMWIIO B HOBHIl THII IIH-
Binizawii — iHHOBauiiHMi. Moro XapakTepHOI 03HAKOIO € MPUCKOPEHa 3MiHa
3HaHb, TEXHOJIOTIH, iIHQOpMaTH3aLlis KUTTENISUTLHOCTI.

3a yMOB MOJIBOEHHS OOCSTIB 3HAHb, IO BiIOYBAETHCS B CBITI KOXK-
HHX JIBa POKH, HABYAIBLHUH MPOILIEC MOBUHEH 3a0e3MEYNTH 3aCBOEHHS YMiHb,
HaBMYOK 1 Oa)KaHHS BYMTHCS BIPOJOBXK JKUTTS 3aUlsl BIACHOTO yCIIixy. Y
XX CT. I KOXKHOI JIOIMHA 000B’SI3KOBAUMH HABHYKAMH BBaXKAIHCA BMIHHS
guTaTH, mucatu i paxyBatu. ¥ XXI CT. 70 HUX JONAEThCS 3MATHICTH JIFO-
JIMHU 3JIHCHIOBAaTH NEBHY ALUIGHICTH (YMIHHSI BUpIIIYBAaTH HaBYaIbHI, >KHT-
TeBi Ta mpodeciitai npo6neMH) Ha OCHOBiI OTpPHMaHHX 3HaHb, YMiHb Ta
HaBHYOK, Y TOMY YHCIIi 3 BHKOPHCTaHHAM IKT.

YHpoBapKeHHST BIIKPUTHX OCBITHIX KOMII IOTEPHO-OPIEHTOBAHUX
HABYAJBHUX CEPEIOBHII aKTyallizye nmuTaHHi (popmyBanHsa y Buuteni IT-
KoMIeTeHTHOCTe!. [TifroToBKa BUMTENIB Mae OyTH 30pieHTOBaHa Ha (Hop-
MYBaHHS Ta PO3BUTOK MeENaroriyHuX yMiHb Ta HaBHYOK BUKopucTaHHs IKT
IIpU BHUKJIAJaHHI HAaBYANBHUX INPEIMETIB B PI3HUX OCBITHIX cucTemax (y
JMUCTaHIITHOMY HaBYaHHI, HABYaHHI YYHIB 3 OCOOJIMBUMH MOTPeOaMu, IIpo-
¢iTbHOMY HaBYaHHI, MpodeciiiHoMy HaB4aHHI Tomo). EdexruBHOIO (op-
MO0 MiABHIICHHS |T-KOMIETEHTHOCTEH BYHMTETIB MOXKE OYTH B3a€EMOIISA
HIISIXOM MEpPEXXHOTo 00’€JHaHHS HaBYAIBHUX 3aKJIajiB CepelHbOl, BHIIO]
Ta MICISIANTUIOMHOI OCBITH JUTS peai3amii OCBITHIX MOIYABHHUX IIPOTPaM.

CyuacHOW0 TeHeHIe iHhopMaTH3alii OCBITH € IHTEJICKTyai-
3aI1ist 3ac00iB HaBUaHHS, CTBOPEHHS IHTEJIEKTyalbHUX HaBYAIbHUX CHCTEM,
SIKi JAf0OTh 3MOTY 3HAYHO MiIBHUITUTH €(PEKTUBHICTh HABYAIHHOTO MPOIIECY,
3pOOUBIIK HOTO IHTEPAKTHBHUM Ta, MO € OCOOJUBO BAXIIUBUM, OUTBII iH-
muBigyansHUM. Lle Tak 3BaHi SMmart-kKoMIIIeKCH, aJanTHBHI IHTEICKTYyalbHi
CHUCTEeMH, 37aTHI 3a0e3MeYUTH pealizallilo IHAWBIMyanbHOI cTparerii Ha-
BYaHHS Y4YHS Ha OCHOBI BMSBJICHHS W ypaxyBaHHS HOTO HasBHUX 3HaHb,
HABUYOK 1 3[IOHOCTEH, JOMOMOTTH BUKJIAIaueBi MIBHIKO CTBOPIOBATH abo
3MIHIOBaTH HaBUAIBHHUM MaTepiaj, a TAKOXK OTEPaTHBHO 3IMCHIOBATH aHa-
JIi3 pe3yNbTaTiB HABYAIBbHOI AISUTBHOCTI.

OpmHuM i3 BaymBHX 3apaaHb iHpopmarmusamnii 3CO € po3BUTOK Ta
3a0e3MeueHHs IOCTYIY 0 €JIEKTPOHHUX OCBITHIX pecypciB. Y MEepCreKTHBI —
CTBOPEHHSI KOMII IOTEPHO-OPIEHTOBAHOTO HABYAJIBHOTO CEpEeNOBHINA IILIS-
XOM (’popMyBaHH;I lHTerOBaHI/IX 3araJlbHOHAIIOHAIBEHHX CNIeKTPOHHHX pe-
CypCIB Ta yIpOBaJUKEHHs HOBITHIX BIJIKDHTHX HaBYAIBHUX CHCTEM 1 HOBUX
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MelaroriyHuX TexXHoJoTiH. Lle moTpebye CTBOpEeHHS eIeKTPOHHUX 3ac00iB
HaBYAJILHOTO MPHU3HAYEHHS, €NIEKTPOHHUX MOCIOHHKIB, OCBITHIX [HTEepHET
MOPTANIB, €JIEKTPOHHUX 010JIOTEYHUX CHUCTEM, HOBUX TEXHOJIOTIH JMCTaH-
LIfHOTO HaBYaHHS TOIIO.

VY rany3i cTBOpeHHs 1 BIIPOBAHKEHHS! €JIEKTPOHHUX 3ac00iB HaBYaIb-
HOTO TIpW3HA4YeHHS B YKpaiHi Omu3bko 20 BITYM3HSHUX PO3POOHUKIB, 3Y-
CWIISIMH SIKAX CTBOpeHO mMoHaj 380 elleKTpOHHHMX OCBITHIX pecypciB. Ha
xainb, HuHI cepTudikar MOH VYkpainn matots 61au3pko 280 eneKTpOoHHUX
pecypciB HaBYaIBHOTO IPU3HAYCHHS, SIKUMH HECHCTEMHO OXOIUICHO Oilb-
IICTh MIKUTPHUX MPEAMETIB 1 HAaBYATBHUX JUCIHUIUTIH IPOPTEXOCBITH.

Ha gaci yTBepmKeHHS eeKTPOHHOI IeJaroriki, sK HOBOI ramysi
MearoriyHol HayKH, 10 MOoTpedye:

— po3poOiieHHsT Teopii HaBYaHHS y BIIKPUTUX MeNaroriyHuX KoM-
T’ IOTEPHO-OPIEHTOBAHUX CHCTEMAX;

— (opMyBaHHS MEAArOTYHO BUBAKCHUX METOJUYHUX CUCTEM Bif-
KPHUTOi OCBITH, CTPYKTYPYBaHHS 3MICTy OCBIiTH, WOTO IIOJaHHS B OCBIT-
HBOMY iH(OpMaLiifHOMY pOCTOPI;

— (GopMyBaHHS CKJIany 1 CTPYKTYPH BIIKPHUTOTO KOMII IOTEpHO-
OPIEHTOBAHOTO HaBYAJIBHOTO CEPEIOBHINA, €IIEKTPOHHUX OCBITHIX PECYpCIB,
MYJIBTUMEIIHHIX 3aC00iB, BIpTYaJIbHUX IPEIMETHUX JabopaTopii, 3aco0iB
Mac-Meia, IMIaKTUYHHUX SJICMEHTIB BIAKPUTHX MEIaroTiaHuX CUCTEM;

— MIArOTOBKM BYUTENIB 1 YYHIB 10 POOOTH Y KOMII IOTEPHO-OPIEH-
TOBAaHOMY HAaBYAJIbHOMY CEPEIOBHII;

— CTBOPEHHS] METOJJMK BUKOPHCTAHHS KOMII IOTEPHO-OPIEHTOBAHMX
MeIaroTiYHUX CHCTEM.

YupoBamxkeras IKT y HaB4anpHHIA MpOIlEC CTBOPIOE MEPEIYMOBH
IS OHOBJIEHHS 3MICTOBO-IUIHOBHMX 1 TEXHOJIOTIYHUX CKJIaJOBMX HaBYaHHS,
30araueHHi CUCTEMH IMIAKTUYHUX NPUHOMIB HaBYaHHS 1 (OpMYBaHHS iHHO-
BaI[IfHUX TIEIaroTiYHUX CHUCTEM 1 TEXHOJIOTIH, 3aCHOBAaHMX HAa BHKOPHUCTAHHI
KOMII FOTEPIB.

OyHKIIIT Ta BIAMOBIHA CTPYKTypa MENaroriyHUX CHUCTEM KOHIIEI-
TYaJIbHO TIOB’SI3aHI 3 HOBITHIMH TEXHOJIOTISIMH TaK 3BaHHUX «XMapHHX 00YmC-
JIEHBY, sIKi BCE aKTHBHIIIIE BUKOPUCTOBYETHCS B MEAATOTTUHIN MPaKTHILI.

EdexruBHicTs i skicTs iHPopMatu3zarii 3CO 3HaAYHOIO MIpOIO 3Y-
MOBJICHA CTBOPEHHSIM HalllOHAIBHOT IHYCTPil KOMIT IOTEpPHO-OpPIEHTOBAHUX
3aco0iB HaBYaHHA, 30KpeMa, MPOTPaMHUX 3ac00iB HABYAIHHOTO IPH3HA-
YEHHsI, eJIEKTPOHHUX OCBITHIX PECypCiB Ta IIMPOKOTO iX BIPOBA/KCHHS B
OCBITHIO IIPaKTUKy. BOHM MaloTh cTaTé e(peKTHBHUM IHCTPYMEHTOM Ilela-
TOT4HOT Ta YIPaBIiHCHKOI IiSUIBHOCTI B CHCTEMI OCBITH. [HAyCTpilO enekT-
POHHHX OCBITHIX PECYPCIB CITi] PO3IJISAATH SIK OJIMH 13 BXKJIUBUX YHHHUKIB
MOJIEpHI3allil OCBITH Ha Cy4acHOMY eTarli.
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[IpiopureTHoCcTi HaOyBae BceOiUHE OOTPYHTYBAHHS KOMILIEKCY
JIMJIAKTUYHUX Ta MCHXO0JIOTO-TIEJaroriYyHuX BUMOT JI0 €JIEKTPOHHHUX OCBIT-
HIX pecypciB Ta MpOorpaMHUX 3ac00iB HABYAIFHOTO MPHU3HAYEHHS, pO3po0-
JICHHS CHCTEMH BIIIIOBIIHUX TMOKA3HHKIB 1 BUMIPHHKIB, SIKi 3a0€3MEIYIOTh
JIOCTOBIPHICTH 1 HAMIIMHICTD X eKCIIEPTH3H 1 cepTUdiKailii.
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CeKuusa MeJMIIUHCKHUX MP0G6.J1eM

MOJEJIb ITYJIbCOBOI'O CUI'HAJTY
AJ151 OHIHIOBAHHS IICUXOEMOIIMHOI'O CTAHY NNALIEHTA
Y CTOMATOJIOTTYHIN ITPAKTHIIT

Aeopcoka €. BY Cmpembiyvra O. 12
L 2Tepn0niﬂb0bkuﬁ HayioHanbHUll mexHiuHuil yHigepcumem imeni leana Ilynios
46001, m. Teproninw, éyn. Pycoka, 56
E-mail:yavorska_eb@yahoo.com, 2oksana4225@i.ua

CtoMaToJIoTi9He 3I0POB Sl HACEICHHS € aKTyalbHOI0 MEINYHOIO Ta
COMLIaNbHOIO MPo0IeMO0 YKpaiHH, a CTOMATOJIOTIYHA JOMOMOra HAJICKHUTh
JI0 MACOBHUX BHUJIIB MEIUYHOT HomoMorH. [IpoaHasi3yBaBiIi MaTepiaii 1010
HaJaHHS JIIKapCHKOIO IOIIOMOTH, 0yJI0 BCTaHOBIIEHO, o 20—25 % 3BepHEHb
OB’ sI3aHi 13 3aXBOPIOBAaHHSMH POTOBOT NOPOXKHUHHU Ta 3y0iB (345-550 Bu-
nazakiB 3BepHeHb Ha 1000 xuteniB) [1]. YV KOHTEKCTi HagaHHS Cy4acHOI Me-
JIMYHOT JIOTIOMOTH, 30KpeMa 3a YacTOTOIO 3BEPHEHB JI0 JIIKaps-CTOMAToJIora
Ta YHCENBHICTIO (haXiBIliB, CTOMATOJIOTIS CHOTO/IHI MOCTYIIAETHCS JIHMIIE 3a-
ranpHINA Teparmii, mocigaroun apyre micie [2].

BuHUKHEHHS HEBIIKJIAIHUX CTaHIB 3YMOBIIOIOTH crienugiuHi (hak-
TOpU aMOYJIATOPHOTO CTOMATOJIOTIYHOIO MPUHOMY: HEJOCTATHICTH 4acy
JUIsl 0OCTEKEHHSI XBOPOTr0; MAI[IEHTH 3 CYIMYyTHIMH COMAaTHYHHMH I1aTOJIO-
TiSIMH; CTpec-peaKiis OpraHi3My, Sfka IIOB’s3aHa i3 3HAYHUM IICHXOEMO-
LIfHUM HaIpy>XEHHSM IIPH TOBFOTPUBAJIN il 00JLOBOTO CHHIPOMY; Hera-
THBHI €MOIIHI crioraay, NoB’s3aHi 3 MONepeIHIM BilBiqyBaHHIM CTOMATO-
sorigHoTo KabiHety [3]. BpaxoByrouu pe3ynbTaTd JOCTIHKEHb IPOBEICHUX
IMonoBoro K.A. [4], po3moin HEBiAKIaJHHUX CTaHIB HABEJEHO Ha pHC. 1.

Anroput™M poOOTH TPOTPAMHOTO 3a0C3MECUCHHS, MPU3HAYCHOTO
JUIS OIIHKK TICHXOEMOIIHOTO CTaHy MallieHTa, 0a3yeThCsl HA MaTeMa-
TUYHIA Mojeni BimiOpaHoro curHamy. Taka Momenb y CBOIH CTPYKTypi
MMOBHHHA BPAXOBYBaTH CTOXACTHYHI BJIACTHBOCTI CHUTHANY Oi0JIOrIYHOTO
MTOXO/DKEHHS, Or0 TIOBTOPIOBAHICTh Ta CTATHUCTHYHI B3a€MO3B’S3KH MK
CKJIaJIOBUMH CHTHaTy. MaremaTniHa MOJIeNb Y BUTIL [IEPIOJUYHO KOpe-
JOBAHOTO BHIAIKOBOTO Mpotiecy [5] 3a710BObHSE HABEICHI BUMOTH.

Bubip Merony onpalfoBaHHs MyJbCOBOTO CHTHATY JJISI BUILICHHS
iHpOPMATHBHUX O3HAK MOTPeOye BUKOPUCTAHHS MacHBY JaHUX 13 Harepen
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3aJaHIMH BIIACTUBOCTAMH. Taki JAaHi 3a0e3medye KOMIT I0TepHE iMiTamiiHe
MOJIEIIIOBaHHs y nporpamuomy cepenosuiii MATLAB 9b.

Habpax Ksinxe, | 1% (1)
Axeprovnn peasyia, 14, 19 (14)

Kponoresa I 1% (3)

Crewoxapan, 4, s (Y)
Fimeprommmnit spu, 17, 43% (17)

I L%
Indapr uﬂ:l‘u::u, 1, f'(. fn

B lsgoprr wiosapm, 1, 1% W lucymr, 1, 1% Cremoxapma, &, ™ B Kpmorewa §, 4%
W Aneprinms peaxu. 14, 19% Habpax Kaunxe, 1. 1% W Tinepronsansil apes, 37, 52%

Puc. 1. Po3noaisi HeBiIK/IagHUX CTaHIB y cTOMaToJIorii [4]

MonenroBanHsl ITyJIbCOBOI XBHJII TPOBEIEHO 13 BHUKOPHCTAHHIM
GYHKIIN, SKI XapakTepU3yIOTh OKpeMi AUISHKA CHUTHaly a00 TOYKH Ha
MyJABCOBIM XBWIIL. MOJENIOBaHHS CHUTHANY Yy MeXax Iepiofy MpOBEACHO
LIUISIXOM MOJIEIIIOBAHHS BIPi3KIB CHTHAy, OMUCAHHUX 3a JOIIOMOTOIO Tap-
MOHIYHAX (QYHKIIA — MOJIEMOBaHHS N-1 KUTBKOCTI BIPI3KIiB ITYIECOBOTO
CUTHAJIIB; PO3MIILIEHHS TX HA 4acOBii OCi Ta CyMyBaHHS OKPEMHX Bi/IPi3KiB.
AJNTOpPHUTM IMITalliIHOTO MOJIETIOBAHHS ITYJIbCOBOI XBHJII SIK MEPIOAUYHO
KOPEJIbOBAHOTO BHUIIAJIKOBOTO ITPOLIECY BPaXOBYE MaTeMaTHYHE CIIOIIBaHHS
Ta JUCIEPCIIO I MACHBY BUIIAIKOBUX BEIHYHH [6].

3MiHa nepiosy MyJIbCOBOT XBUIII CBIMUHUTH MPO 3MiHY Y OisUTBHOCTI
CepIleBO-CYIMHHOI CUCTEMH (HAIPHKIAJ, TaxikapAisi MpU TiNepTOHIYHOMY
kpu3i). ToMy imiTaniiina Moaens BpaxoBye KoedirieHT 3MiHM nepioxy. Ha
pHcC. 2 Ipe/CTaBICHO IMiTaliiiHy MOJIeNb MyJIbCOBOT XBMIIl B Maxkax 120 c:
no oci x — gac B cekymax (7, c), mo oci y — ammiiryaa y BigHOCHHX
omunausx (4, B.0.). Koedirient 3MiHu nepioy 3MO0JeIb0BAHO y BULIISII
CHUHYCOTIH 13 €KCIIOHEHI[IaJIbHUM 3HUKaHHSM Ha TIEBHUX YaCOBUX PIBHSIX.

3anponoHoBaHa iMiTaliiiHa MOJENb ITyJIbCOBOIO CHUTHAILy Ha OC-
HOBI MaTreMaTHYHOI MOJIeNi y BHUIJISAI EepioANYHO-KOPEIbOBAHOTO BUIIA[-
KOBOTO IIPOIlECy BPaxOBYE y CBOIH CTPYKTYpi HMEpiOAWYHICT Ta PUTMId-
HICTh CHTHaJy 010JIOTIYHOTO MOXOKEHHS, a TAKOXK Ja€ MOXKJIUBICTh MOJIE-
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JIOBaTH AITOPUTMHU 3MIHU CTaHy MAIli€HTa IPU IICHXOEMOIIIHHOMY CTpeci
Ha aMOyJIaTOpHOMY IIPUHOMI y JIiKapsi CTOMaToJIora.
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Puc. 2. Peanizanisa koM’ orepHoi imiTaniiiHol mogeni ny/1bcoBoi XBuIi
Ha nepioai Bix 0 10 120 ¢ y nporpamuomy cepenosumii MATLAB 9b:
@) IPUCKOPEeHNIi MyJIbC; §) NMYJIbC B MesKaX HOPMH

Imirarmiitna Mogemns cripomrye BHOip METOMIB Ta 3ac00IB BUSBICHHS
3MIHM aMIUTITyJHUX Ta YacOBHUX MapaMeTpiB y MyJbCOBOMY CHUTHAII, IO €
Ba)XXJIMBAM JUIS JIOCTOBIPHOTO OIPAIIOBAHHS PE3yJbTaTiB BUMIpPIOBaHb Ta
MOJANBIIOT0 ONEPATHBHOTO NPUIHATH PIlIEHHS PO 3MiHY CTaHy CEpLEBO-
CYJMHHOI CHCTEMH MAalli€HTa NpPU IICUXOEMOLIIHOMY CTpeci Ha mpuioMi y
JKapsA-CTOMAaToJIora.
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TEOPUSA NEPCHHIEKTHUB JI. KAHEMAHA — A. TBEPCKHA
HNPUMEHUTEJIBHO K 3AJAYAM K/IMHUYECKOU INTPAKTUKA

Coxon A. @. Uspaunvckas Hezasucumas Axademus Pazeumus Hayku
8489726, Beap-Lliesa, yn. Bonvghcon 26/7
men. +9726655909, e-mail sokoladolf@yahoo.com

Pabora Bpaua u TpHUHATHE pEIICHUH B KIMHUYCCKON IPAKTHKE
HUMEIOT BEPOSTHOCTHBIN XapakTep M MPOTEKAIOT B YCIOBHUIX HEOIPEAEICH-
HOCTH. B KOHEYHOM HTOTE Bpad BCET/Ia BEIHYKICH pPelIaTh: H30eraTh prucka
B KOHKPETHON CUTYyaIlUH UM CTPEMUTHCS K HEMY.

Hanamane Kaneman n Amoc TBepcku pa3paboTai TEOpPHIO Hepc-
nexTuB [1], koTopas B 3HAUUTENBHONW CTENEHM pacUIMpUiIa TOCIOACTBYIO-
IIyI0 B SKOHOMHYECKOH HayKe TEOPHI0 OXKHUAaeMod mosesHoctd. He Bra-
BasACh B JIETAJIM, YKaXKEM, YTO TEOPHUS MEPCIIEKTUB CTajla MOJIENbI0, KOTOpast
MPOTHO3UPYET peallbHbIC pEIICHUs, MPUHIMAEMbIe pPEalbHBIMU JIFOJbMH.
«32t1o0 Teopus o moBexeHun Jlonen, a He Pannonanosy [2, c. 41]. Teopus
mepcreKTHB Obl1a yaoctoeHa HobeneBckol mpeMu, 10 KOTOPOH HE 0K
Oe3BpEeMEHHO yiieamui u3 sxu3nu A. TBepcku.

B meHTpe Teopuu MepcreKTHB JISKAT TPH KOTHUTHBHBIX CBOHCTBA
uny npuHimna [1].

IlepBblil U3 HUX — TaK Ha3bIBAEMbI «YpOBEHb aJaNTaluuy», KOTrJa
OIICHKa COOBITHS MMPOU3BOAUTCSI OTHOCUTEIBHO HEUTPATLHON MCXOIHON TOUKH.
OTOT NPUHLUN HIUTIOCTPUPYETCS CAEAYIOIMM mpumepoM. Eciu omycTuts,
HaIpuMep, JIEBYIO PyKy B JISASHYIO BOLY, a IPaBYIO B TEILTYIO, a 3aTeM 00e
PYKH OIIyCTUTH B BOJy KOMHATHOI TeMIEpaTypbl, OIIYIIEHUE B KaXIOU pyKe
Oynet pasznuuHbIM. [locne jensHOl BOJABI BOJa KOMHATHOW TEMIIEPATYPHI
MOKaXXeTCs TOpsIYeil, a mocie Temioi — xoJoaHoM. JpyruMu ciioBamu, Jyis
KaXI0H pyKU eCTb UHAsI MOUYKa omcyema.
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Bropoii npuHINT CHU)KEHUSI 9yBCTBUTEILHOCTH HAOMIOMAeTCs Kak
B cdepe OIIyLIEHWH, Tak ¥ HW3MeHeHus OorarctB. Hampumep, pasHuia
Mexy 900 u 1000 mommapamu omrymaercsi CyObeKTHBHO TOpa3/io MEHBIIIE,
yeM pasauna Mexayl00 n 200 nonmapamu. IlosBienue ciaboro cera B
SIPKO OCBEIICHHON KOMHATE OCTAeTCsl He3aMEeUeHHBIM. MexX 1y TeM, CITa0bIid
CBET B TEMHOU KOMHATE BBI30BET OOJIBIIOH 3(h(heKT.

Tperuii npuHLUN — HenpusaTye noteps. Ilorepu BocpUHUMArOTCS
3HAUUTEIBHO CHJIbHEE, YeM paJO0CTh OT PAaBHO3HAYHOrO BBIMTpbIMA. Ilo
MHeHuio JI. Kanemana [1], Takoe pa3nuuue B OLIYIICHUSAX ONpenesseTcs
9BOJIONMEH. «Y OpraHu3Ma, pearrpyroliero Ha yrposy CHIbHEE, 4yeM Ha
NPUSATHYIO TEPCIEKTHBY, OOJbIIE IIAHCOB Ha BBDKMBAHWUE M BOCIIPOM3-
BozcTBO» [ 1, €. 369].

Teopus nepcrnexkTUB BaXKHA HE TOJIBKO ATl 3KOHOMUYECKOI HAayKH,
HO U JUIs1 JIIOOBIX MPOIIECCOB BOCTIPHUSTHSI, CY>KACHHH U SMOIIHH.

PaccMoTpuM HEKOTOpBIE CHUTYallMM B KIMHHYECKOW TPAKTHUKE C
MO3UIUHA TEOPUU MEPCIIEKTUB.

3adayva 1. Uto BBl BeIOepeTe? ['apaHTHpOBAaHHOE KYIMPOBAHUE PEIH-
JIBa BOCIAIUTENIBLHOIO MPOLECCa B )KEIMYHOM Iy3bIpe uian 90 % BeposITHOCTb
yZIauHOTO ONEPATUBHOTO yAJICHUS JKEITHOTO ITy3bIps?

3adaua 2. Yto BB BEIOepeTe? OTCYTCTBHE JI000H rapaHTHH KyTIH-
pOBaTh PEUUIUB BOCHAIECHUS B XKeT9HOM Iry3sipe win 80 % BeposSTHOCTH
OCJIO)KHEHHH MPH OTIEPaTHBHOM YIAJICHUH ITy3bIps?

B mepBoii 3amaue BeposiTHEE BCEro BBl BhIOEpeTe rapaHTUPOBAH-
HBII BapuaHT. Ero cyObekTHBHas [EHHOCTH ropasno Bbime 90 % Bepodr-
HOCTH YZauHOT'O yJaJIeHWs KEeITYHOTO Iy3bIps, KoTopoe (ynaneHue) u3bda-
BHUT OOJIBHOTO OT 00JIe3HN HaBceraa. B aTol 3amave perienne 00yciIoBICHO
HETIPUATHEM PHUCKA.

Bo BTOpO#i 3amaue Bbl BBIOEpPETE HIPY, TO €CTh MO CyTH Oyjaere
CTPEMHUTBCA K PUCKY. DTO CBS3aHO C TEM, YTO IICHUXOJOTMYECKH «OTpHIIa-
TesIbHas IIEHHOCTHY» [1] oTcyTcTBUS 000 TapaHTUH KyUpOBaTh KOHCEp-
BaTMBHO PEIWIWB BOCTAICHHUS 3HAYUTENbHO BbIe 80 % BeposTHOCTH
OCJIO)KHEHHH, CBA3aHHBIX C omepauuedl. B cooTBercTBuM ¢ KOHUeNuuen
Kanemana, BO BTOpPOM cilydae CTpEMJIEHHE K PUCKY — 3€pKalbHOE OTpa-
JKeHHEe HeNpHATHs pucka B 3amade 1. YenmoBek BBIOMpaeT Urpy Bceraa,
KorJa o0e albTepHATHBBI IUIOXH, HO OJHA U3 HHUX BCEISIET HEKOTOPYIO Ha-
nexay. YenmoBek 1Mo mpupoje JIOOUT BBIMTPHIBATH U OOJIC3HEHHO HEPEkKH-
BaeT 3KBUBAJICHTHbIE OTepH, Hafexa Ha BRIMTPBIII CTUMYIHUPYET CTPEM-
JeHne K pucKy. HempusaTne motepp — XapakTepHass OCOOEHHOCTH ICHXO-
soruu 4yenoBeka. PeanbHas noteps 900 posuiapoB BOCIPUHUMAETCS TOPa3io
6onesnennee, Hexenn 90 % BeposTHOCTs MoTepu 1000 nommapos [1]. On-
HaKo, clipaBeyIuBO ykasbiBaeT [I. KaneMaH, «HM O Kakoi UTpe HE MOXKET
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OBITH W pedH, eClIM BO3MOXHBIE TIOTEPH 00EpHYTCS KaracTpodoil WM 1oz
yrpo30ii OKaxkeTcst Bam obpas xu3Hm» [1, €. 372].

[IpuBeneM nmpuMeps! 3HAYCHHUSI TOUKK OTCYETa B KIIMHUYECKON IpaK-
tuke. [lepen HaMu Boe GOJIBHBIX C YPOBHEM apTepuaibHOro naBieHus (AJl)
160/90 mwm pr. ct. Ilo Teopuu MOJIE3HOCTH ITU OOJILHBIE OIIEHUBAIOTCS OJIU-
HakoBo. [To Teopru nepcrekTHB HAl0 3HATh UCTOPHUIO U JUHAMHKY AJl y Kaxk-
Joro u3 HuX. Tak, y mepBoro 0OJILHOTO TOYKOM OTCUETa SBISIETCS IPUBBIYHOE
IUIsL HEerO apTepuajbHOe aaBiieHue B mpexenax 130/80-140/90 mm pr. cr.
CrnenoBarensHo, moBeimeHne Al mo 160/90 MM pr. cT. CBHIETENBCTBYET 00
OTpHLATEIBHON TMHAMHMKE W HEAOCTaTO4HOH 3ddekTnBHOCTH NeyeHus. Bo
BTOPOM ciiydae OOJIbHOM CTpamaeT OT Ype3BbIYaiiHO BeIcokoro AJl B mpe-
nenax 200/100-220/100 mm pr. cr. Iocie HazHayeHHoro JieueHus AJl mo-
CTENIeHHO CHU3MIOCH 10 ypoBHA 160/90 MM pT. cT. To ecTh 3TOT noKasza-
TEJIb CIEAYET PACIECHUBATH KAK IOJIOKUTEIBbHYI0 TUHAMHUKY W 3(deKTHB-
HOCTh JiedeHHusl. EcTecTBeHHO, 4TO /1032 JIEKApPCTBEHHBIX MPENapaToB B Kax-
JIOM ciy4dae Oy/leT M3MEHSTHCS B COOTBETCTBUH C AMHAMUKON M MCTOpHUEH
3aboseBaHuUs.

B ’ku3HHM, B YaCTHOCTH, B KJIMHMYECKOI NpakTUKe ObIBAIOT CH-
Tyallil «CMEIIAHHOTO» BHIOOpa, KOTJa MMEETCS PHUCK MOTEPH U BO3MOXK-
HOCTh BBIMIpHIIIA. Bpau moinkeH pemuTh Aist ce0sl: 0TKa3aThCsi OT pHCKa
WJIM TIOWTH Ha PUCK.

ITo muennto [I. Kanemana [ 1], HenpusiTHe OTEPh OMPEEsAeT BBI-
60p, IpH KOTOPOM HETIPHATHE PUCKa MaKCUMaNIbHO. [Ipy rapaHTHpOBaHHOM
MIPOUTPHIIIE TTOCIEeTHUN CpaBHUBAETCs ¢ OoJbIIel MoTepel, KoTopas of-
HaKo, BEpOsITHA. B 3TOl cUTyanmn Ha OCHOBE NPUHIHUIIA CHIKCHHS UyB-
CTBUTCJILHOCTU Bpa4 BbIGI/IpaeT «KUTPY».

CrenoBarenbHO, IPUHATHE PEUICHHUH, OTHOIIEHHE K PHUCKY OIlpe-
JIeTISIeTCA TEOpUE MEepPCHeKTUB HE TOJIBKO C MO3UIMH YUCTOM palMOHalb-
HOCTH, HO U C YYETOM IICUXOJIOTHYECKOTO M 3MOIIMOHAIBHOTO (haKTOpPOB,
YTO CIEAYET YIUTHIBATh B €XEIHEBHON paboTe Bpada.

W3BeCTHO, 4TO MBICIIUTENIbHASL IEATENILHOCTD PEan3yeTcsl MOCPe/ -
CTBOM JBYX ycioeuwix cucteM: Cucrembl 1 u Cuctemsl 2. [1]. Cucrema 1
OIICHWBACT CUTYalNIo Oe3 TIIyOOKOTO aHaiH3a, TIIaBHBIM 00pa3oM Ha OCHO-
BaHUU MPCAIICCTBYIOIIETO OMNbITA, MO MPUHIUITY «YTO BHUXKY, TO U €CTb)».
Cucrema 2 crocobHa K aHaJM3y albTEpPHATUBHBIX BapHaHTOB, TPE3BOU
OLICHKE CHTYaIlMM ¥ BBIOOPY PAIlIOHAIBHOTO peleHus. [IpuBeneHHbIE BBIIIE
TpU KOTHUTHBHBIX CBOICTBA WM INMpPUHLHMIA, JIEKAIIUE B OCHOBE TEOPUH
NepcreKTHB, onpenernstorcs J|. KanemanoM kak «omepaTHBHBIE XapakTe-
puctuku Cucremsr 1» [1].

Teopust mepcreKTHB 110 MHEHHIO €€ aBTOpPOB HE JIMIIEHa HeJo-
CTAaTKOB: OHA HE M30aBIIeT 4yeloBeKa (B HAlIEM Clydae Bpada) OT YyBCTB
pa304yapoBaHuUs U COXKAICHHSI.
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B 3axmodenue npuseneM BbICKa3zbiBaHHUE Naypeata HoOeneBckoii
npemun Pugapna Tanepa o Teopun NEpCHEKTUB: «...B PEAIBHON KU3HU MBI
3aMeyaeM afCcolonmHble U3MEHEHUS, a He omHocumensiyle (KypcuB MOH —
A.C.); yMECHBIIAIOMIASACS YyBCTBUTEILHOCTh UMEET MECTO W B OTHOIICHHH
NpUOBUTH M B OTHOIIEHHWH YOBITKOB; IOTEpH IEPEKHMBAIOTCS B JBa pasa
CHJIbHEE, YeM PaJoCTh OT SKBUBAJICHTHO!N MpUOBLTIY [2, C. 45].
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Pabota Bpauya TpeOyeT BHMMATECIILHOW W aJICKBATHOH OLICHKH HE
TOJIEKO COOCTBEHHOM KM3HH, HO U KM3HU U COCTOSHHS CBOUX IMAI[UECHTOB.

Kak mpaBuio, Ha Bompoc 00 OILIEHKE >XKHU3HU JIFOAW OTBEYAIOT
OBICTPO ¥ B 3aBHCHMOCTH OT HACTPOCHHS B MOMEHT OMpOca. JTO CBUJE-
TEIBCTBYET O TOM, UTO IIPH OTBETE YEJIOBEK HE MoJiaraeTcs Ha MOIpOOHBIN
aHaJM3 COOCTBEHHOH JKU3HH, a OPHEHTHUPYETCS IJIaBHBIM 00pa3oM Ha 3BpH-
CTHYCCKUE METOJIbI, B YACTHOCTH, Ha METOJ| MOJAMEHBI M MPABHIIO «YTO THI
BHJIUIITB, TO B €CTh» [ 1]. HamoMHUM 9YuTaTeII0 0COOCHHOCTH STHX METOJIOB.

MeTtoa OMEHBI 3aKI0YAeTCsI B 3aMEHE I1EJIEBOTO BOMPOCA IBPH-
criueckuM. LleneBoit Bompoc «4To s 00 3TOM ITymMar?» IMOIAMEHSIETCS BO-
MPOCOM «KaK sI K 3TOMY OTHOIIYCh?». Takas moaMmeHa oOJerdaeT IMOMCK
OTBETA, XOTs YpeBaTa BO3MOKHBIMH OLITHOKAMHU.

[punymannoe JI. KanemManoM MONyIIyTIMBOE MPABUIO «YTO THI
BUHUIIb, TO U ecTh» (mpaBmwio WYSIATI — What You See Is All There Is)
OTpakaeT CBOMCTBO YCIIOBHOM MbIciuTeNnbHON CucteMbl 1 AenaTh mocmer-
HBIC BBIBOJBI W3 Mayioil BBIOOpKH Ha ocHoBe mHTYWIMH. s Cucremsr |
XapaKTepHBbI TAK)Ke M3IUIIHSIS JOBEPUUBOCTh U OTCYTCTBHE coOMHEHMH [1].
OmryieHne c4acThsi U PaJOCTH HEPEIKO SBISECTCS CICICTBHEM CIIOCO0-
noctr CucreMsl 1 MOAMEHATH «LENOe Maloi yacTeio» [1, €. 525].
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YenoBeKy CBOMCTBEHHO Ha Ka)KIOM J3Talle JKU3HM 0oOpaiaTh BHU-
MaHHE Ha Kakoe-TO COOBITHE WIIM SIBIEHHE, KOTOPOMY OH IpHIaeT IJia-
BEHCTBYIOIIEE 3HAUCHHE B OOIIEH OLEHKE JKU3HU M OJIaromoiydus. OTOT
¢denomen [I. Kaneman [1] onpenernsier kak uaniozuio ¢poxycuposku. I1o ero
MHCHHIO, HJIJIFO3HIO q)OKyCI/IpOBKI/I MOXHO ONpEACIIUTG OAHUM IIPEIIIO0-
keHneM: «Huumo 6 jcusnu He 6aj)xcHo HACMOIbKO, HACKOIbKO 6aM Ka-
scemesn, Kozoa 6wl 00 3mom oymaemer [1, c. 526] (xypcue moii — A.C.).

Wnmo3us (HOKYCHPOBKH SIBISETCS HEPEIKOW NMPUYMHOW OIMO0d-
HOW OIIEHKH COOCTBEHHOTO OJyarornoiryuus, 6Jarornoyydusi OJM3KHX U Ia-
IIMEHTOB, a TAKKE OJIAromOITydrst B OyAyIIeM.

IIpuseny npumep u3 kuuru [1].

Kakyioo yacTh nHS Tapaau30BaHHBIA OOJBLHOW HAXOJWTCS B TO-
JABJICHHOM COCTOsSHUH? BeposTHO KaXercs, 4TO TakoW OOJBHOW Imo-
CTOAHHO HaXOJUTCA B YTHETCHHOM COCTOSHUU U HENPCPBIBHO O6}1yMI)IBaeT
CO3JIaBINYIOCS CHUTyaluio. Mexay TeM, B NeHCTBHTEIBFHOCTH AYpHOE Ha-
CTpOEHHE BiaJeeT OOJILHBIM B T€UEHHE KOPOTKOTO BPEMEHH (JIHH, HEJEIH),
a TaKKe TPH BO3BPAIICHUM MBICIH O MapaJn30BaHHOCTH. [locTemneHHO
HacTynaeT IPHUBBIKaHWE K HOBOMY COCTOSIHMIO. Kak CBUIETENbCTBYIOT Ha-
OnronieHus, OONBIIYI0 YacTh BPEMEHU Mapaju30BaHHBIE BEAYT OOBIYHBIN
0o0pa3 xu3HHU: (paboTa, BCTpeda C APY3bsAMH, 4YTeHWEe M T.1.). [lcuxo-
JIOTUYECKUH CMBICIT IPUBBIKAHWUA 3aKIHOYa€TCA B TOM, YTO YECJIOBCK BCE
MEHBIIE U PeXe JyMaeT 0 CBOEH (PU3NIEeCKON YIepOHOCTH, NEPEKITIOUACTCS
Ha OOBIYHEIE >KU3HEHHBIE HHTEPECChI 1 00s13aHHOCTH U HCIIBITHEIBAET qyB-
CTBO, Onm3koe K Omaromony4mio. J[pyruMu cioBaMu, 4eJoBEeK HE (POKy-
cUpyeTcsi Ha CBOeM (PM3MYECKOM COCTOsSIHMU. M3 3TOro mpaBmiia ecth TpU
HUCKIIOYECHNA, K KOTOPBIM HCBO3MOXXHO IHPUBLIKHYTbh: XPOHHYCCKasd 60.]'[]),
myMm u genpeccus. OcoOSHHO TATOCTHa JENpeccHs, KOTopas Iojpasy-
MEBaeT «3aMKHYTBIIH KPYyT TOPhKHX MbIcaen»[1, €. 529].

ITo pony cBoeii mpodeccun Bpada-3HAOKPUHOJIOTa aBTOp HaOIIIo-
Jlan OOoJIBIIOE KOJIMYECTBO OOJBHBIX JETeH W JIMI[ MOJIOJIOTO BO3pacTa,
3aboneBmmx caxapHeM auaberom | Tmma. [locie mepBoHAaYamBHOTO TIE-
pHOAa TICUXOJIOTMYECKOrO IIOKa, PacTepsIHHOCTH, OIIyIIEHHs Oe3bICX0x-
HOCTH MBICIIb HAYMHAET (POKYCHPOBATHCA HA OOBIUHBIX KM3HEHHBIX 3aja-
4ax, MHTepecax, yBiedeHusx. He cienyer mymars, 4To O0JbHBIE 3a0BLIH O
cBoeM 3aboneBaHuH. IIpocTo MBICIE O HEM MOSBISIETCS BCE pEXe, BbITEC-
HsieMasi MBICISIMU O TEKYIINX )KH3HEHHBIX BOTIPOCAX, JKEJIAHHUAX U CTPACTSIX.

OHKOJIOTaM XOpPOIIO W3BECTHA JHHAMHKA JYIIEBHOTO COCTOSHHMS
OOJBHBIX, 3a00JIEBIIMX PAKOM PazIHYHON JoKanm3anuu. OTdasHue, pacTe-
PSHHOCTb, YTHETEHHE CO BPEMEHEM, OCOOCHHO NP YCIICIIHOM JIEYEHUH,
CMEHSIETCS M3BECTHONW YCIOKOCHHOCTBIO M MEPEKIIIOUYEHHEM MBICIEH Ha
MIPUBBIYHBIE )KU3HEHHBIE ITPOOIEMBI.
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Msicnu 0 moboM siBiIeHHHM WM (akre OymyT Ooiiee SIpKUMH H
3aIIOMHMHAIOIINMUCS, €CIIH WUMEIOTCS BO3MOXKHOCTH Ui cpaBHEHus. [1].
JlokazaHo, 4TO yJIOBJIETBOPEHHOCTD JKU3HBIO Y HHBAINAOB M OOJILHBIX XPO-
HUYECKAMHU 3200JIeBaHUSAMH OTHOCHTEIHFHO HH3Kas, TOCKOJIBKY OHA CpaB-
HMBAETCS C MPOILJION KU3HBIO U C )KU3HBIO 3/I0POBBIX Jt0ed. Mexay TeM,
OIyIIEHWE OJaromoy4duss y HUX 3HAUUTEIBHO BBINIE, HEXKENN YIOBIC-
TBOPEHHOCTH JKU3HBIO.

BonbHbIE, epeHecIIre KOJOCTOMUIO, TOTOBBI 3aIUIaTUTh HECKOJIb-
KHMU TOIaMU XHU3HU paau xku3Hu 0e3 Hee [1]. BocnoMuHanus maxe o Bpe-
MEHHOH KOJIOCTOMHH BBI3BIBAET Y OOJNBHBIX yXAac M TOTOBHOCTH TOXKEPT-
BOBaTh MHOTHM, YTOOBI Takoe He moBTopwiock. /1. Kaneman nomaraer, 4to
B 9TOM CIIydae BCIIOMHHAFOIIEE «51» «CTAHOBHUTCS YKEPTBON CHIBHON WILTIO3UH
(hOKYCUPOBKH B OTHOLICHUH KH3HU, KOTOPYIO OLIYILIAIONIEE «sI» TIEPEHOCUT
noctatouno koMpopTHO» [1, €. 530]. CrenoBaTensHO, YAOBICTBOPEHHOCTD
KU3HBIO U OJIarOTNOIydre — HOHATHS OJNM3KHe, HO He paBHO3HAYHBIC.

OnacHast wro3ust GOKYCHPOBKH BO3HHKAET MOJ BIHMSHUEM HH-
¢dopmaruy, nomydeHHol u3 VHTepHera. MHTEpHET 3amojHEH MHOTOYHC-
JIEHHOW TICEBJOHAYYHOM, MHOT/Ia MPOCTO 0e3rpaMOTHON M 0e310Ka3aTelb-
HOW WH(pOpMaNuel, MOCBSAIIEHHOW NpodjIeMaM MEIULUHBI M 370POBbS.
BospHBIX TMOJKYMaeT IOCTYIHOCTh, JIETKOCTh, MHUMas O€3BPEAHOCTh M
SIKOOBI BBICOKAsI 3((PEKTHBHOCTH METOAOB, PEKOMEHIyEMBIX aHOHUMHBIMHI
i Oe3BECTHBIMHM aBTOpaMM HOAOOHBIX IyOnukanuid. Miutosust goxycu-
POBKH TIPHBOAWT K TIO3MHEH NHArHOCTHKE, 3aMyIMICHHOCTH 3a00JICBaHWS,
HEJOBEpHIO K KOHBCHIMOHAIBHOW MenuinHe. Bo3HukaeT crpaHHas mpo0-
JleMa Hallero BPEMEHHU: «Bpad NMpoTHB MHTepHeTa», mpodiiemMa, HE HMero-
I1ast MoKa OTHO3HAYHOTO PEeIIeHHS.

Winro3ust GOKYCHPOBKH XapakTepH3yeTcsi NpeyBeInYeHHeM 3Ha-
YIMOCTH TOTO, O YeM JyMaeT 4eloBeK. VIHoTr/a 3T0 CBOWCTBO Bpad MOXKET
HCIOJB30BaTh BO Ojaro GoxpHOTO. Ecimm B pesymbraTe (OKYCHPOBKH Ia-
LUEHT CTPOTO BBIMOJIHAET MPEANUCAHUs Bpada M YBEpEH, YTO HapylIeHUE
ATHX MPEANUCAHUN OYEHBb OTMACHO, €CIH Y Oe3HAIEeKHOTO OOJIBHOTO CIIOBA
yTeUIeHNUs U HaJeKbl, UCXOISIINE OT Bpayua, YKPEIUIIIOT €ro IyX, WLTI031s
(DOKYCHPOBKHM NPHHOCHUT TOJIB3Yy. TakuM 00pa3oM, MCKaKEHHs, CO3JlaBae-
MBIC MIDTFO3UEH (POKYCHPOBKH, MOT'YT OKa3aThCs IMOJIE3HBIM HHCTPYMEHTOM
B pyKax rpaMOTHOTO Bpaua.

B 3akiroueHHe NpHBEAy OLEHKY WUIIO3MK (okycupoBku [1]:
«Ommbka, BO3HUKAIOMIAs M3-32 WILTIO3UH (DOKYCHPOBKH, COCTOUT BO BHH-
MaHHU K U30paHHBIM MOMEHTaM M HTHOPHPOBAHHUH TOTO, YTO IIPOUCXOIUT B
ocTajbHOE BpeMs. MO3T COUYMHSET XOPOIINE UCTOPHH, HO, TIOXO0XKE, III0XO0
MPUCIIOCOOJICH TSl aHaM3a BpeMeHm» [1, €. 532]. ®eHomen wiuto3un (GoKy-
CHPOBKH JIOJDKEH U3Yy4aThCsl Ha KIIMHUYECKUX Kadeapax ¥ yYUTHIBAThCS B
peaNbHON KIMHUYECKON IPAKTHKE.
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The process of successful training of student and pupil audiences is
inseparable linked with the use of the latest information technologies, which
improves the perception and mastering of educational material. Every year,
distance education is becoming ever more widespread, designed to expand
the boundaries of knowledge and make them accessible to the general
public. Consequently, the distance participation is constantly changing and
improving, eliminating the barriers to knowledge. Thus, a question of the
use of information and technological potential of computer technologies in
the full extent remains relevant [5, 6].

Among the various forms of long-distance learning, prominent
place belongs to webinars. The use of network technologies in webinars
conduction can not only save resources, but also provide qualified access to
quality education, regardless of the location of the student or pupil. Webinar
carrying is an effective approach to student learning [1], in particular of
medical and biological profile, through a set of virtual tools for visualization
and demonstration on a certain topic. In addition, conducting webinars
facilitates the improvement of the qualification and teaching skills of scien-
tific and pedagogical specialists, as well as assists in preparing graduates of
general education institutions for the compilation of a certified exam within
the framework of the program of external independent testing of knowledge
(EIT) implemented by the Ministry of Education and Science of Ukraine.

Webinars on biology were conducted for school graduates, who are
participants of the preparatory course of the Higher State Educational
Establishment of Ukraine «Bukovinian State Medical University» (Cher-
nivtsi, Ukraine) during their preparation to the passing of EIT. The training
complex covered 52 hours of webinars for 6 months, where all sections of
the school curriculum in biology were considered: Botany, Zoology, Human
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and General Biology. In parallel with the webinars, practical classes were
conducted in stationary mode for consolidating knowledge and acquiring
practical skills. The resource provided the webinar carrying was the Big
Blue Button program. Due to a wide range of graphic and demonstration
tools, the use of this program provided an accessible presentation of the
material with the possibility of emphasizing the most important issues from
the perspective of the lecturer (Fig. 1).
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Fig. 1. Big Blue Button interface blocks for webinar:

1 - presentation material; 2 — a set of graphic tools; 3 — chat window;
4 —test option; 5 — a list of webinar listeners

An important element in improving the success of webinar liste-
ners is the solving of test questions of the EIT from selected topics taken
from the state base of previous years and their detailed analysis. In order to
carry out this kind of training, anonymous polling mode is provided with an
indication of the suggested answers variants, which it is expedient to
conduct after reading the webinar on a certain topic. A student, on the basis
of the material thus outlined, fixes or corrects the acquired knowledge,
obtaining an argumentated answer with an explanation in the analysis of the
test results [3]. As experience shows, 6070 % of interactive class listeners
demonstrate excellent results in solving test tasks after listening to the
material (Fig. 2). For listeners who have answered incorrectly, an expla-
nation of the correct answer is provided, which helps to avoid this error in
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the future. Thus, the work is carried out both in the group, and individually
with each participant of the webinar.
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Fig. 2. Testing the students of the preparatory department using
the standard questions from the database of the EITs of previous years

Such an express survey gives the lecturer an opportunity to
evaluate the gaps in the knowledge of the students and fill them promptly,
arguing the choice of the correct answer. This approach significantly di-
stinguishes the webinar from the traditional lecture, proving its advantages [2].

Possibility of interactive response of a teacher according to the
wishes of listeners through the chat system significantly improves the
conduct of webinars, that facilitates the establishment of a two-way com-
munication between the participants of distance learning and lecturer [8]. In
particular, the use of chat facilitates the establishment of an optimal rate for
teaching lectures for the best perception of students, and also allows to
adjust the content of the lecture according to the specifics of the audience
and its needs [7]. In this regard, along with the planned questions, some
aspects of these issues can be considered in more detail, but well-known
processes and phenomena in biology can be characterized more generally.
Upon completion of an online lecture, recording of its conduct can be used
for training purposes, as well as for improving the methodology for con-
ducting and analyzing the data obtained.

The specifics of biology teaching require the use of various visua-
lization methods, which allows to understand better the features of biolo-
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gical phenomena and the mechanisms of their formation. Therefore, the
possibility to combine presentation material with the elements of interactive
response to emerging issues becomes of particular value.

The above mentioned advantages of using the webinar as a
distance learning form distinguish it as an independent tool for the teacher
to help students in effectively mastering the knowledge and skills, and thus
improve the quality of education, making it accessible and understandable.
The methodology of conducting webinars is improved daily, its techno-
logical possibilities are expanded, the information potential of computer
systems is realized [4], which corresponds to the needs of the education
concept and ensures its availability at the minimum cost of resources.
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B nporiecce mepenoroToBKH MO MPOTPaMME MOBBIMICHUS KBaJH-
¢bukanun mpodeccopcko- MpernoaBaTeNnbCKOro coOCTaBa, a TAakkKe MPOX0XK-
JICHUS] KypCOB TOBBILNICHUS KBaTHU(QUKAIMK MpernojaBareieii — OCHOBHOI
3ajadeil SABJISETCS YKpEIUieHHe MPO(ecCHOHABHON CaMOOIEHKH, MOBBI-
IIICHUE [ICHHOCTHOM 3HAYMMOCTHU «HETPEPHIBHOIO OOPa30BaHMs UIS MPOCK-
TUPOBAHMS U MPOTHO3UPOBAHMS CBOEH MpPO(ecCHOHANBHON AEATEIBHOCTH,
OOHOBJICHHSI CMBICTIOBOM Harpy3ku U 3HAUUMOCTH.

Jlnist yerenmHoi peanu3aiiy JaHHOTO Mpoiiecca HeoOX0MMO BHE-
JIPEHUE UTPOMOJICITUPOBAHIS, KAK HEOTHEMJIEMO YacTh OOyYCHHUS B MM -
LIUHCKOH cdepe.

3HaHMs caMu MO ce0e He HECYT HUKAaKOW IEHHOCTH, €CITU B HUX
HET JIOTMYECKOW MOCIIe0BATENbHOCTH. TakuM 00pa3oM, TOJIBLKO COBOKYII-
HOCTb, CTPYKTYPHUPOBAHHOCTh 3HaHUN — CTIOCOOHA BBHICTPOUTH MPABUIIbHBII
ITOPUTM TOCIEI0BATENbHBIX ACHCTBUI, HAMPABICHHBIX HA COCTABIICHUE
LeNel U 3a7a4, ¥ TOCIeIyIOIYI0 YCIISIHYIO peallu3altio, IIyTeM MPaBUIlb-
HOT'O pacrpe/eseHusi COOCTBEHHBIX PECYPCOB.

YenoBek cam 1o cede, B 0OIMHOYKY HE MOXET pa3BHBATh CIOCO0-
HOCTH, M J@X€ €CJIM MBITAETCSI YTO-JIUO0 CHeNaTh, TO PE3YIbTAT MOMKET
MOJIYYUThCS He TakuM 3(deKTHUBHBIM, Kak eciiu Obl OH JeWCTBOBall B
rpymie. [1o3TomMy 1Sl KaX/I0r0 Yel0oBeKa BAYKHO HAXOIUTCS B HECKOJIBKHX
MIPOCTPAHCTBAX — B MPOCTPAHCTBE MPOU3BOJICTBA U YUEOHOU JEATEILHOCTH,
a IMEHHO, B urpe (BBEICHUE B UTPOMO/ICIINPOBAHUE).

B mpocTpaHcTBE «HrphI» YEIOBEK MPUMEPSICT Ha ce0s HEKUH apy-
roii oOpa3, mokumas cBoe (YHKIMOHATHHOE MECTO, CaMOOIPEIENETCS K
JIECTBHIO, ICHCTBYET U MMPOBOJUT PEIICKCHIO CBOUX (Ce0st HOBOTO) IEHCTBH.

Takum 00pa3oM, y4acTBYS B «HTPOMOJICITUPOBAHUNY) U TPEHUPYS
CBOHM CIOCOOHOCTH, OOy4aeMblif, 3a CYET MOICIBHOro 3(dexra, HuMeer
BO3MO>KHOCTH ITOHSTH U TIOYYBCTBOBATH Ce0s1, KaK ObI B peallbHOU CHTYaIllUU
CBOETO ydJacTusi B OyJyIieM MpOU3BOJCTBEHHOM Tporiecce (KBazumpodec-
CHOHAJIbHAS JICATCIEHOCTB ).

Jpyrumu ciioBaMH, BHEAPEHUE «UTPOMOJIEIUPOBAHKS — MO3BOJISET
UMUTHPOBATH PEATbHBIA MIPOU3BOICTBCHHBIN MPOIIECC, YIACTBYS B KOTOPOM
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MOJICITbHO, 00y4JaeMbIil IOHNMAET, KaKUX 3HAHUKA W CIIOCOOHOCTEH eMy He
XBaTaeT M, CO3HATENbHO 3aHUMAET MO3UIUI0 PAa3BUTHUSI U TPEHUPOBKHU He-
JIOCTAFOIIHUX CTIOCOOHOCTEH.

Bo03MOXXHOCTH JIENOBBIX UTP, KaK OJHOW U3 (POPM UTPOMOJICIIUPO-
BaHUS, COCTOSIT B TOM, YTO OHH HCIOJIB3YIOTCS B KadecTBE MHCTPYMEHTA
(hopMUpPOBAaHUS JIMYHOCTH CICIMAINCTA W AKTUBU3UPYIOT y4eOHBIN Mpo-
mecc. [Ipm 3TOM oOKaspIBaeTCsl BIMSHHE Ha TOWCK YIPABICHYECKHX pe-
IICHUN B YCIIOBHSIX HEOTIPEICICHHOCTH M MHOTO33IaYHOCTH.

JlenoBas urpa mpenacTaBisieT co0oi Hanboiee YeTKO BhIPaKEHHYIO,
OBEIIECTBIICHHYIO (DOPMY KOHTEKCTHOTO oOydeHwms. JlemoBas urpa BOCIH-
THIBAET JINYHOCTHBIE KAUeCTBA, YCKOPSIET MPOLIECC COIMATU3AIU Y.

JlarHas MOJIENTh IPOBOJUTCS B PEKUME JHATIOTHYECKOTO OOIMICHHUS,
OHA SIBJISIETCS JIBYXIUIAHOBOW AESATENBbHOCTHIO, MMOCKOJIbKY HampaBlieHa Ha
JIOCTHI)KEHUE JIBYX LIE€JICil: UTPOBOM M NMEAArOTMYECKOM, KOTOpas, SBISISCH
[IEPBOCTENIEHHOM, HE I0JKHA AaBJIETh HAl IEPBOM.

JlocTirkeHne MOCTaBICHHBIX YIeOHBIX LIeNIel Ha 3Tane pa3padoTKu
B JICJIOBYIO WTPY CIEAYET 3aJI0KUTH CIEIYIOMINE MCHXOJIOTO-TIearorniec-
KHUC IMTPUHIUIIBI:

— UMHUTAIIIOHHOTO MOJCIHPOBAHUS CHTYaIlNH;

— IpOOJIEMHOCTH COJACPIKAHUS UTPBI U €€ Pa3BEPTHIBAHHMS,

— POJIEBOrO B3aUMOJIEHCTBUS B COBMECTHOM IEATENBHOCTH;

— IUAJIOTHYECKOro OOIIEHUS;

— JIBYXIUTAHOBOCTH UT'POBOH yueOHOM e TEIHLHOCTH.

OTH B3aMMOOOYCIOBIICHHBIC TPUHIIMITEI COCTABILIIOT OIpPE/CIIcH-
HYIO0 KOHOCTIIHIO I[eJ'IOBOﬁ WI'PEBL.

HUrpoast o0cTaHOBKA JaeT BO3MOKHOCTH HE OOSITHCS OIIUOOK, HH-
TEJUIEKTYAJIbHO PACKPENOIIAThCA U aKTUBU3UPOBATHCSI TBOPUECKOMY MTOTEH -
UAITy THYHOCTH. TakuM 00pa3oM, 3(HEeKTHBHOCTD JICIOBOH UTPHI odece-
YHBACTCS Yepe3 cOATaHCHPOBAHHOCTh PEATHHBIX M YCIIOBHBIX KOMIIOHCHTOB.

JlemoBast urpa HampasJiieHa Ha pEIICHHE IIMPOKOTO CIEKTpa 3a1ad,
TaKk KakK MpeACTaBiIseT co0O¥ CIO0XKHO OpPraHW30BAHHBIA METOJ M MOXKET
BKJIFOYATh HeJ’IBIﬁ KOMIIJICKC, KaK M€TOJ10B, TaK U TEXHOJIOTHH: JUCKYCCHUIO,
MO3TOBOW IITYpM, pedIIeKCHIO, TPYIIIOBOW aHAIHW3 M CaMOaHAIIN3, MTO3BO-
JISIOIUX B COBOKYITHOCTH PEaTM30BBIBATH MPOIIECC «IIEMOYKU PEIICHUI.

[Ipomecc «ATrpoMOIETUPOBAHAN», C YIETOM BCEX PACCMOTPEHHBIX
BO3MOYHOCTEH, TIO3BOJISIET CAMOCOBEPILIEHCTBOBATHCS €T0 YUaCTHUKAM, KaK
B JJMYHOCTHOM, Tak ¥ B PO(ECCHOHATFHOM aCIeKTax.

Takum 00pa3oM, MOABOAS MTOT BBIIIECKA3aHHOMY, BEIICIHM CIIe
pas cpenr OCHOBHBIX 3TAIlOB UTPOMOJICIMPOBAHMUS, CIIETYIOIIE:

1. INo3uIMOHNpPOBaHUE CBOMX IIETCH, YCTAHOBOK M WJICANIOB, VIS
JIOCTHIKEHUS OT 00Y4YAIOIMXCs MX BepOaIn3alui;
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2. [locTpocHNe/BEICTPOCHNE, OCHOBBIBASICH HA IMONyYCHHOM 3Ha-
HUW, OTHOIIEHUH MEXIy co00i M O0OyJarommMMHCs, KaK IEHHOCTHOTO H
CMBICIIOBOTO (DeHOMEHa;

3. 3aKperieHHe «IO3UTUBHBIX» U MOIBITKA KOPPEKTUPOBKH «HETa-
TUBHBIX» IICHHOCTHBIX OpPUCHTALMH OOYYArOIIUXCS KYPCOB «IIOBBITICHUS
KBaJTM(HUKAINY TPErogaBaTeiei;

4. IMonpoGoBaTh cHOpMUPOBATE HOBYIO M IEHHOCTHYIO mpodec-
CHOHAJBHYIO HAIIPABJICHHOCTh PAa3BUTHUS 00YJaAIOIIMXCS.

Bu1600. C 1nicuxosoro-negarorndyeckoi, coOnuoJoru4eckoi TOUKH
3pEHUSI — 6HEOPeHUe «UZPOMOOeNUPO8anUA) TIPEICTABIAET MOIIHEHITYIO
cepy «caMOCTH» YEIOBEKA: CaMOBBIPAXKCHHS, CAMOOTIPEACICHUS, CaMO-
MIPOBEPKH, CAMOCO3HAHMS, CAMOKOHTPOJIA. DTO CIOCOOHOCTH JIMYHOCTH K
CaMOOLIEHKE U COCTaBJISIET SIAPO JIMUHOCTH, €€ AESITeIbHOCTH U MOBEACHUS,
Kak B rpoeccCHoHaIbHON chepe, TaK U TUIHOM.

BMBYEHHA PECYPCIB OCHOBHHUX
JAKOPOCJIMX ATTAHUX POCJINH BII'OPJIAT-' YTHUHCBKOI'O
BYJKAHIYHOI'O XPEBTA JIJ151 OPT AHI3ALIIT
IX PAIIIOHAJIbHOI'O BAKOPUCTAHHA TA OXOPOHHU

becezanuu I. B.
JBH3 «Yorczopooceruil nayionanvHuil yrisepcumenty
M. Vaceopoo, syn. Iiozipna, 46, e-mail: beseganich@online.ua

YV 3akapmaTchekiif o0macTi, K i B 6araTbOX iHIINX TIPCHKUX perio-
Hax €BpOMU, TPATUIIHHUM JUIsS HAcEJICHHS OyJlo 1 € 30upaHHs srif 4op-
HUI, OpYCHHUIII, MaJTMHH, 0KWHU Ta IHMHX pociuH. B ocTaHHI poku Mac-
mTabu 3aroTiBil IUX ST Pi3KO 30UTBINMIINCS Yy 3B’SI3KY 13 3pOCTaHHSAM
TIOTTUTY Ha €KOJIOTTYHO YHCTI POIYKTH XapayBaHHS i JTIKapChKy CHPOBHHY.

Ile nocwmoe HEOOXIAHICTD Y IOCHIIKEHHSIX CTaHy JUKOPOCIHX
XapuoBHUX 1 JIKAPCHKUX POCIWH. Taki AOCHIIKEHHS NAlOTh MiACTaBY IS
PO3po0KH cTparerii paiioHaJIbHOTO MPUPOJOKOPHCTYBaHHS. BaxymBumun
BITOMOCTSIMHU U IIBOTO € AaHi PO iX BPOXKAIHICTH, OCOOIMBOCTI XOPO-
JIoTii Ha Tii 4K IHINIH TepUTOPil, XapaKTep aHTPOIIOTeHHOTO HABAaHTAXKEHHS,
HasBHICTH HOBITHIX ()OpM BIUIMBY Ha TIPHUPOAHI Ta aHTPOIIOTEHHO TpaH-
c(hopMOBaHi €KOCUCTEMH TOIIIO.

Mertoto poboTu Oyino AOCTIIKEHHS 3amaciB MPUPOIHUX POCIHH-
HUX pecypciB (mutoau gopHul 3suyaiiHoi (Vaccinium myrtillus L.) ta 6pyc-
nuni (Rhodococcum vitis-idaea (L.) Avror.).

O6ctexenHst nposoaui npotarom 2015-2017 pokiB B Mexax
Biropmat-I'yTHHCEKOTO BYJIKaHIYHOTO XpeOTa (B aAMIHICTPATHBHUX MEXax
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[lepeunHCBKOTO palioHy 3akapraTchkoi obOmacti). PecypcHi mocmimkeHHS
3MIMCHIOBAJIMCh Ha OCHOBI KJIACHYHHMX METOJIB NPOOHMX IUIONI Ta 0O0Ii-
KOBHX JUITHOK 1 MojenpHuX exk3eMiuripiB (bopucosa, lIperep, 1966, Kpei-
JI0Ba | Jp., 1971) 3 OIIHKOIO CHPOBHHHO-3HAYYINUX MOKA3HUKIB. J1JIs OI[IHKA
pecypciB BHIIB Ha BENUKUX IDIOMIAX 3aCTOCOBYBAIH METOX E€KCTPAITOJIALii
(Minapuenko, 2002).

Vaccinium myrtillus ta Rhodococcum vitis-idaea momupesi B 3011
XBOWHUX JIICIB MaiKe B yCiX TipChKUX CHCTeMax | oJapKTHUKH, OJHAK Haii-
mupie y i niBHiuHiIA vactuHi. 3rigHo 3 K. A. ManmuHoBchkum (Manu-
HoBchKkHH, 1980) oOnaBa BHAM XapaKTepH3YyIOThCs apKTO-00pealbHO MOH-
TAaHHUAM TUIIOM apeaiy i HalleXaTh O NaHAPKTO-MOHTAHHO-TOJAPKTUYHOT
TpyNH MOIMPEHHS 1 € THIOBUMHM IIpEACTaBHUKAMU I1iel rpynu. B Ykpain-
cekux Kapmartax 3adikcoBaHi B ycix (QIOpHUCTHYHHX palioHax, KpiM 3a-
KapIaTChbKO1 HU30BUHHU.

3a BIIHOLIEHHSM JO BMICTY 3aCBOIOBaHUX (OpM a30Ty B IPYHTI
YOpPHUIIA 1 OPYCHHIIS HaIeKaThb IO TeMieBpUTONHMX reMiditpodiris. Lle poc-
JIMHY, TIPUYPOYEHi 0 BITHOCHO OiTHMX IOJI0 MIiHEPAILHOTO a30TY IPYHTIB
(0,1-0,3 %). HebGesmeunumu QakropaMu s TaKUX BHAIB POCIUH €
30UIBIIIEHHS BMICTY 3aCBOIOBaHUX (POpM a30Ty.

3a BIJHOIIEHHSM BUJIB JI0 Y3arajlbHEHOTO COJBOBOTO DPEXUMY
rpyaty V. myrtillus ta Rhodococcum vitis-idaea manexuts 10 remicTeHo-
TOIHHUX Me30TPO(iB, 110 MPUYPOUCHI 0 BIAHOCHO OIMHUX HA COJI IPYHTIB
(95-150 mr/m) (Exoduiopa..., 2000). IligBuIeHHsS BMICTy COJIEH, sSIKe TEX
CHPUYUHIOETHCS YaCTUM MEPECUXAHHSAM BEPXHIX TOPH30HTIB IPYHTY BHa-
CIIOK JIITHIX MOCYX W YIIUIBHEHHSM IPYHTY BHACIIJIOK Ha/JMIPHOTO BH-
nacaHHS XyJI00H, € HeOEe3NeYHUM ISl PO3BUTKY YOPHUI B YKpaiHCHKHX
Kapmarax.

3a BITHONIIGHHSM BH[IB JI0 TEPMOPEKHUMY KiIiMary Mexi ¢i3io-
norignoi tonepantHocti V. myrtillus nexars y mianasoni 2-9 6aiis, 110
XapaKTepHO IJIs TeMICTEHOTOMHUX MIKpoTepMiB. 30UIbIICHHS Tera, 0
MIPOBOKYETHCS TIOTEILTIHHAM KJIIMaTy, MOXKE MPU3BECTH 10 CKOPOUYEHHS IUIOLI
YOPHUYHHKIB.

3a BiJHOILIEHHSM BUJIB J0 TEPMOPEKHUMY KiIiMaTy OpYyCHHUIS Ha-
JISKUTH /10 TeMIEeBPUTONHUX cyOMikporepMiB. ToOTo, 30UIbLIEHHS TeIuIa,
10 TIPOBOKYETHCS MOTEIUIIHHAM KITIMaTy, € Ay OpYCHHMIII JAEII0 MEHII He-
Oe3MeyHNM, HDK JUIsi YOPHHMIL, OJHAK, TEXK HAICKHTH B LLUIOMY IO He-
CHPUATINBHX (PaKTOPIB AT pO3BUTKY OpYCHHYHHKIB.

3a pe3ynbraTamMu Te000TaHIIHUX OMHUCIB, MPOBEJCHUX 32 3arajbHO-
NPUAHATAMH T€OOOTAHIYHUMH METOJMKAMHU, BUSABJICHO JICKUTbKA BiIMIiH
(IiTOIIEHO3IB, AKi MU PO3TILAaEMO K acomiamii. HaiOimemm nommpeHa aco-
miaris yopHuuHKUK-Opycununuk (Vaccinietum (myrtillus) — Rhodococco-
sum (vitis-idaea) Ta uncruii vopuuuruk (Vaccinium (myrtillus) purum).
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Lpirieas 1 mospiBanns srig V. myrtillus B mexax Biropnar-
I'yTMHCBKOTO BYJIKaHIYHOTO XpeOTa 3a3BHYail BilOyBaeThCs y KIHI[I TPaBHS,
a JI03piBaHHsA ATiM — y KiHII 4epBHS. BcTaHOBICHO, MO IUIOINII B MEXax
Biropmar-I'yruaceroro BynkanigHoro xpe6ta (IlepednHCBKOTO paiioHy) i
YOpHULEIO 1 OpycHUIEro cTaHoBIATh 1087 ra.

BpoxaiiHicTh 000X BHIIB 3aJICKWTh BiJl HHU3KH (HaKToOpiB, Ha-
camrmepen Bil KIIMATHYHAX YMOB IOTOYHOTO POKY. 3HAYHO 3HHXKYIOTH
BpOXKail BECHsHI 3aMOpO3KH. HalnpoayKTHUBHIIII YOPHUYHUMH | YOPHUY-
HUMH-OpPYCHHYHHMKH 3a(ikcoBaHI Ha cXuiiax HoMipHOT excrio3uii, 20—30°
Ha BucoTax 1100-1400 m H. p. M.

3rigao pochimkens I. A. Tumuenko ta B. M. Minapuenko (2012)
cepelHi pecypcHi IMOKa3HHUKH SITijl YOpHULI Ha mosoHnHax Kapmar ckia-
aroTh 463+22 xr/ra. MakcumanbHa BPOXKAHHICTh YOPHUIN B OKPEMi POKH
nmocsrae 600 kr/ra (cupoi CHPOBHHK). 3a HATUMH JOCITIHKSHHAMHI B MEKaX
IMepeunncskoro paiiony 6iosoriunuit 3amac miomie Vaccinium myrtillus
cTaHoBUTH 323,69 T, ekciuryaranitianit — 291,69 1 (cBike 3i0paHUX STim).
BpaxoByloun mepios BiJIHOBIEHHS TOMYJALIN IICJAs 3aroTiBesb, 00CsT
MOXJIMBOI IOPIYHOT 3aroTiBiIi IUIOAIB HE NMOBHUHEH IepeBuiyBatu 22,48 T
cBiKe 310paHoi Ta 15,74 T nOBITpsAHO-CYXO1 Bary.

Bignosigao mo HarfioHanbHOT AOTIOBiI PO CTaH HABKOJIMIITHBOTO
NPUPOJIHOTO cepenoBHina B Ykpaini y 2009 p., BusBieHi pecypeu V. Vitis-
idaea ma Tepuropii JIbBiBChKOI, IBaHO-DpankiBchKoi, YepHiBerpkoi Ta 3akap-
narcpKoi obaacTeld JoCTaTHI Ul MOPIYHOT 3aroTiBil 1 CHPOBUHH B MeXax
13,6 T (y mepepaxyHKy Ha MOBITPSIHO-CYXY CHpOBHHY ) cTs Ta 90,05 T srizm.

BpycHulst B 10CHIPKEHOMY paifoHl YTBOPIOE CHPOBHHHO-3HAUYUMI
YIpYNOBaHHS Ha CyOAIBMIMCHKUX JIyKax moyionnHu Pynu. IIpoekrusHe mo-
kputTst craHoBuTh 10-15 %. Hamu BcraHOBIIEHO, IO OioJOTiYHA IPO-
JIyKTHBHICTH 3apocteii Rhodococcum vitis-idaea B nocnimkyBanomy paitoHi
BimmoBigae 103,64 T, ekcruryaraniitauid 3anac — 93,27 T (cBbke 3i0paHHX
srim), obcsar momyctumoro Bukopuctanus 4,52 T (cupa Bara) ta 3,17 T (110-
BITpSIHO-CyXa Bara).

Jns 30eperkeHHs eKCIUTyaTaliifHuX IO OpYCHHYHUKIB HEOOXITHO
BHUIUTUTH IUISHKY 3eMJIi B KATETOPIil0 3aKa3HUKOB 3 BIAMOBIAHUM PEXKHUMOM
oxopoHH. [[ns BigHOBIEHHS 3apocTeid OpPYCHHUIII MOXYTb IPOBOAWUTHCS
PyOKH OOTIISAAY 3 BHOOPKOIO MAJOIIHHUX JIEPEBHUX 1 arapHUKOBHX TOPI,
BHECEHHs1 JOOPHB, Mizicajka OpYCHHIII ITICIsi MEXaHIYHOT MirOTOBKH TPYHTY.
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PO3BUTOK BUIIIOI OCBITU
B KOHTEKCTI PUHKOBOI EKOHOMIKHU

lsanosa H. I0., Koponvosa O. O., Xoma I. A.
Hayionanvnuii ynieepcumem «Kuego-Mozunancoka akademisy
E-mail: n.ivanova@ukma.edu.ua,
korolyovaoo@ukma.edu.ua ira.homa95@gmail.com

TpamuiifiHo BUIa OCBITa PO3TILAANACh K CYCIUIbHE Oaro, IIo
CTBOPIOE NEBHUI HAaOIp 30BHIIIHIX €()EKTiB, SIKi IPUHOCATH BUTOy HE JIMIIE
CTyJIeHTaM, alieé ¥ CycmibCTBY B IioMy. OHaK PO3BUTOK PUHKOBOI €KO-
HOMIKH i, 0COOJIMBO, KPEaTUBHOI CKOHOMIKH, CTaBUTh ITiJi CyMHIB II€ TBEp-
JoxeHHs. Bee Oinpire 1 6ibIie HAyKOBINB HABOAATH apTyMEHTH Ha KOPUCTh
BHIIOi OCBITH sIK TOBapy. J[Ba BaXJIMBiI B3aeMOIOB’si3aHi (hakTOpU MOsIC-
HIOIOTH 1e. [lo-Tepie, cucTeMu BUIIOI OCBITH, HAaBITh Y €KOHOMIYHO IIPO-
LBITAlOYMX KpaiHaX IEepeXHBAIOTh CTaH CHIJIBHOTO (iHaHCOBOTO 0OMe-
xerHd. Le, 3 omHOTO OOKY, 3pOCTaroya KiNBKIiCTh CTYHIEHTIB, a, 3 iHIIOTO,
XxpoHiuHMH Opak kowTiB. [To-npyre, 3acrocyBaHHs B KpaiHax HeouriOe-
pabHOT €KOHOMIYHOI MOJITHKH 331 cTabiiizalii, CTpyKTypHOi mepely-
JIOBHU Ta riobanizarii [1, c. 456].

BaxxnrBoio pHCOI0 CYCIUIBHHX OJlar € Te, MO iX BHPOOHHIITBO
¢iHaHCcyeThCs nepkaBoo. KpiM Toro, cycmiibHi Onara, sk ImpaBWilo, J0-
CTYIHI I8 BCIiX 1 HE MiAIATaloTh KOHKYpeHmii. Tpagumiiino ¢gyHkmil Bumo1
OCBITHU JIe)KaTh B OCHOBI HUTTEMISIIBHOCTI cycninberBa. [lo-mepiie, BUIa
OCBiTa JOMIOMarae y CTBOpEHHi, YIOCKOHAJICHHI, TOTTTHHAHHI Ta TOIIHPEHH]
3HaHb 4Yepe3 JOCIH/KeHHs Ta HaB4aHHs. He BUKIIanae CyMHIBIB TOW (akT,
IO YHIBEPCHUTETH € KOJIMCKOIO ifeH, iHHOBamiii Ta po3BuTKy. [lo-mpyre,
BHUIIIa OCBITa CHpUsE MBUAKIN IHIyCTpiaii3anii eKOHOMIKH HMUITXOM 3a0e3-
MEYCHHS JIIOACHEKUX PecypciB MpodeciiHUMU, TEXHIYHUMH Ta YIIPaBIIiH-
CBKMUMHU HaBWuKami [2, c. 21-22]. Came BuIa OCBiTa OPMYy€E KpeaTUBHHUIA
KJIac, SIKUi € OCHOBHUM (DaKTOPOM PO3BHUTKY KPEaTHBHOT €KOHOMIKH.

[To-TpeTte, yHIBEPCUTETH € TUMH YCTaHOBAaMHU, SIKi IOTIOMAraroTh y
(dopMyBaHHI xXapakTepy Ta Mopaii ocoou. Came YHIBEPCHTETH BTLTIOIOTH
eTWYHI Ta MOPaIbHI I[IHHOCTI, 320X0YYIOTh MOJCpPHI3aIlil0 Ta 3arajibHe Iepe-
TBOPEHHS CYCIUTBCTBA Yepe3 3aXHCT Ta MOCHICHHS CYCHIIbHUX L[IHHOCTEH.
[Mo-ueTBepTe, BUIllAa OCBITA TAaKOXK JomnoMarae y (opMyBaHHI CHIIBHOI Jiep-
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KaBU-HaIlll, CHpHA€e TOTIMOICHHIO AEMOKpaTii, BUXOBYIOUM AKTHBHHX
rpomajsH [2, c. 21-22].

I, Ha pemTi, HEJABHI AOCTIHKEHHS BUSBIIN 0araTto He TPOIIOBUX
BHTOJ] BiJl BUIIOI OCBITU: OUIbIIA TPUBANICTh MHUTTS; 3HIKCHHS CIIOXKH-
BaHHS AJIKOTOJIIO Ta TIOTIOHY; MEHIIA BIPOTIIHICTh OXHPIHHS; Kpalle MCH-
XiYHe 1 3arajibHe 3/I0pOB’s; OUTBINA 3370BOJICHICTh )KUTTSIM; MCHIIIAHN PIBCHD
3JI0YMHHOCTI; OifbIlIa CXMJIBHICTH J0 BOJIOHTEPCTBA, IOBIPU 1 TOJIEPAHT-
HocTi [3, ¢.9].

OnHak, He 3BaKaAlOYM HA YCBIZOMIICHHS POJII BHUINOI OCBITH B
CYCHLIBCTBi, OCTAHHIM YacOM BiIOyBaeThCs 3MiHA MapaJuTMH PO3BUTKY
BHUIIIOT OCBITH. 30BHI YHIBEPCUTETH BCE OUIbLIE HAOIMIKAOTHCS 10 MPUBAT-
HUX YIPaBIIHCBKUX MOJENEH Ta KOPIIOpaIliid 1ep>KaBHOTO CeKTopa. AKaze-
MI4HI PHUTyaJd Ta TNPAKTUKH MOCTYIIOBO BHTICHSIOTHCS 32 JIOTIOMOTOIO
METOJIB YIPaBIiHHS, OCKIIbKA BiAALUIN MEPETBOPIOIOTHCSA Y LEHTPH OTPH-
MaHHs KomTiB. [lepeTBOpeHHs1 OCBITHM Ha TOBAap € PEANBHICTIO, 3 SKOIO
HeoOximHo paxyBarucs. [IpUXHIBHMKK pPyXy MoJepHi3alii OCBITH CTBep-
JOKYIOTB, IO IIEH ITpOLeC MEePEeTBOPUTH BHIIY OCBITY B OUTBIN THYYKHH Ta
e(eKTUBHUN IHCTUTYT, 3pOOUTH HOro OULIBLI YYTJIMBHM IO MOTpPed cyc-
MUTBCTBA, EKOHOMIKH, CTY/AEHTIB Ta 0aThkiB. IIpoTe mepeTBOpeHHs OCBITH
Ha TOBap He OOOB’S3KOBO IPHBEJAE J0 CTBOPEHHS PHUHKY 3 NPOJAaxy Ta
npuaOaHHs akageMivyHoi ocBiTH. HeoOXimHO po3yMiTH, IO MEPeTBOPEHHS
OCBITH Ha TOBAp € HE TUIbKM MOJITHYHUM 1 iI€0JIOTIYHUM HpOLIECcOM, ane i
exoHOMIYHUM (eHomenoM [4, c. 1-3]. Hairk Taki yHiBepcutetH sik Oxc-
¢dopn 1 KemOpmmk, siKi poO3TIIATANNCH SK «30JIOTHH CTaHIAPT» Yy BHIIIHA
OCBITi, OepyTh y4acThb y Oi3Heci, TOPTYIOYHM 1 NPOJalO4M CBOi CTYIEHi
CTyAeHTaM 3a KopmaoHoM [1, c. 457]. @opmarizaliito pHHKOBHX IPOIIECIB,
CHPUYMHEHUX 3POCTaHHSAM MOTPEOW Yy HE3aIC)KHOCTI CYCHUTBHMX IHCTH-
TYTiB Ta MpoOUEIypH MDKHAPOAHOI TOPTIBIII IMOCIyraMH BigoOpakae CTBO-
penns [enepanbHoi yromu mpo toprieiro nocayramu (GATS). B mexax
cektropa ocBith GATS 0XOIUIIOE TaKi KaTeropii MOCIyr OCBITH: TOYATKOBY,
CepeHI0, BHIIY, TOPOCIY Ta «iHOIy». TopriBis ocBitoro B pamkax GATS
BiIOYBAETHCSI B YOTHPHOX PEKUMAX: TPAHCKOPJOHHE TOCTA4YaHHS IOCIYT
(me cnoxWBadi 3aJMINAIOTHCS B MEXax CBO€i KpaiHW); CHOXXKHUBAaHHS 3a
KOPZIOHOM (ZI€ CIIO’KMBadi MEPETHHAIOTH KOPJOH); KOMEpIiiHa IPUCYTHICTH
mpoBaiizepa B iHIIINA KpaiHi (IHCTUTYIiIiHA MOOLIBHICTB); HasiBHICTH 0Ci0 B
iHIIi# KpaiHi (MOOLIBHICTE epcoHany) [5, c. 9].

OpnHak JDOpPEeYHO 3ayBKWUTH, IO MEPETBOPEHHS OCBITH Ha TOBAp
CIPUYMHIOE MAcOBY NPUBATH3AIlI0 OCBITH, MO 30UTBIINTH IJIATY 32 Ha-
BYaHHS 1 MOTJHONICHHS HEPIBHOCTI Yepe3 0OMEKEHHs JocTymy. Sk cTBep-
JOKYIOTh JIeSKi JOCIHITHWUKH, TIEPETBOPEHHA OCBITH Ha TOBap Ta 1i iHTEp-
HalllOHANI3allisl CIIPHUsS€E BUTOKY MI3KiB Ta cepiiozHOMY nediuuty kBamidi-
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KOBaHOT po0oY0i CHiIM B KpalHaX, 0 PO3BHBAIOThCA. BwIna mara 3a Ha-
BYaHHS, CIUIau€Ha IHO3EMHUMHM CTYJEHTaMH, BITHOCHO HH3bKa 3apo0OiTHa
IUIaTa B PiHUX KpaiHax Ta Kpalli pUHKH [IPALEBIAIITYBaHHS B PO3BUHEHNX
KpaiHax Ie NOTY)XHillle CIPUsITUME BUTOKY Mi3KiB [5, c. 65].

SIKIIIO TOBOPUTH TIPO HAYKOBI JOCHIKEHHS B YHIBEpCHUTETax, TO
TYT BIJICTIIKOBYEThCS YiTKE 3pOCTaHHS IPUBATHHUX IHTEpeCiB. APryMEeHTOM
IUTs TIpuBaTH3aIlii Koau(iKoBaHUX 3HAHb € MOJXKJIMBICTH OTPUMAHHS BHCO-
KHUX BUTOJ, IO B TOJAJBIIOMY 320X0Uy€ OUTBII iHBECTHUIIT B TOCTIHKCHHS
Ta TBOPYY AISUIBHICTB.

OTe, OJJHO3HAYHO CKa3aTW YU € BHINA OCBiTAa TOBAPOM UM CYyC-
MUIBHUM 0J1aroM He MOkHa. HaBuaHHS y BUIIIH KO € CIIOJTy4YeHHSIM 000X.
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WHY IS NECESSARY THE TRANSITION
TO SUBJECT-ORIENTED PRODUCTION

Kozlov M.
Israeli Independent Academy of Development of Sciences
E-mail: 19mike19k@gmail.com

The existing economic structure is characterized by a mass pro-
duction of means of consumption on the basis of an ever wider application
of labor specialization and the introduction of automation and robotization
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systems. This leads to a cheaper product and, until a certain point, to the
growth of its mass consumption. Such products are distinguished by a high
degree of unification and uniformity.

Mass consumption are trying to maintain at a high level due to the
creation of new types of products, the supply of better products to the
market and their widespread advertising, the introduction of mass di-
stribution systems. However, sharply increased labor productivity (in tens
or even hundreds of times) leads to overproduction of output, which ulti-
mately affects the slowdown in GDP growth, primarily in the industrialized
countries. Such a paradoxical phenomenon affected their economic position
and the appearance of such an effect as deflation. Even there has been a
decline in demand for the most modern products. So Apple, for the first
time since the beginning of production, has reduced the sale of its smart-
phones [1]. Apparently, few people want to have two similar in func-
tionality gadget.

It seems that the process of slowing the growth of the economy
goes according to the scenario predicted at the end of the last century by the
remarkable economist-analyst M. Golansky [2]. He believed that, beginning
in 2010, the world capitalist system would enter a profound systemic crisis,
from which there would be no way out for a market economy.

Material overproduction leads to the fact that firms that do not
produce a tangible product go to the first place in terms of revenues, such as
Google and many other who deal with information technologies to meet
non-material needs — communication, games, etc. And for that, of course,
too there will be a certain limit.

Overproduction is graphically illustrated by the example of the
manifestation of the behavioral economy, when low inflation in the Euro-
zone reduces the demand for goods because of the population's expectation
that prices will decline further, and this leads to a decline in production, an
increase in unemployment and spiraling further economic decline.

Corporate liberalism, which supports by artificially the production
of goods and the rapid change of models, in order to only have time to sell
them on the market, leads to the fact that manufacturers do not have time to
working off them for convenient use. These underworked products serve do
not last long time and are replaced by new models, in which not always
useful innovations are introduced, but thanks to advertising they receive an
increased demand. Often, the developers of such products, having received
only the initial and not sufficient volume of knowledge to create intelligent
systems of mass consumption, rush to take up the implementation of their
not entirely thought-out ideas. Competitive race leads to such incidents as
the removal from production of the smartphone Samsung Galaxy Note 7
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and the recall of several million already produced gadgets because of their
constructive shortcomings.

A significant disadvantage of the race of novelties of complex
technology is the insufficient development of the user interface, leading to a
loss of time for users to learn and use such products. A vivid example of
this is implemented by Google watch Smartwatch, to master the work with
which it takes a long time. In this case, only a small part of its functions will
be required. We can say that such a manufacturer of gadgets has stolen from
consumers the most important thing — time, and this can be considered as
irreplaceable loss. Here, it is time for the consumer protection society to pay
attention to such a parameter of products as the time spent by consumers for
mastering and using their functions, that is, saving time of consumers.

As a consequence, existing firms engaged in hi-tech are a team of
enthusiasts with the adventurous enthusiasm of the pioneers of the Wild
West. Its leaders, as can be seen from the biographies of the founders of the
world's leading IT companies, barely graduated from the university's 3
courses, plunged into an attractive business. Talented young people grabs
something that lies on the surface of a new layer discovered by computer
science. As the first gold diggers, they get the richest pieces of the open
breed. Apparently, further it is necessary to return to the fundamental
sciences and philosophical understanding of what is happening.

The problems of overproduction and dissatisfaction of consumers
with the market saturated with products mass production can be removed by
moving to subject-oriented production under an individual order. The
possibilities of new technologies already allow in many cases to evade the
production of products of mass consumption and move to the manufacture
of products under individual orders with a relatively small change in their
price and time for manufacturing. In [3] it is said about the advent of the era
of individualized production to order at prices that will not be much higher
than prices for goods of mass production. This approach can revive the
consumer market and increase the number of jobs.

There have been trends in the changes in design and production
technologies associated with the transition from 2D to 3D technologies. 3D
printing technology allows to produce a wide range of products in various
areas of consumption from medical products to aircraft parts and as-
semblies. The possibilities of localization of production and its simple re-
structuring at a decreasing cost for equipment makes it possible to produce
quality products for single orders. Began the widespread use of 3D printers
and 3D-assemblers for digital production in Fab-Labs [4]. In Barcelona,
based on Fab-Labs, Fab City was created. In the United States, Tech-shops [5]
are created, which have a variety of industrial equipment of the latest gene-
ration, including programmable machines, laser knives, etc., in which
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everyone maker can make the product according to his plan, immediately
sell it and exchange with like-minded people by information. By custo-
mization methods, serial production adapts to the individual consumer. All
this, along with other innovations, leads to the transition from serial pro-
duction to individual production and from mass consumption to individual
consumption, which maximally satisfies the needs and tastes of each
member of society. Thus, technologies of a postindustrial society are formed.
This approach to individual consumption is facilitated by new
directions in the economy, such as the closed consumption economy, green
economy, creative and network economies. The totality of their provisions
is aimed at ensuring the life comfort of each subject of society on the basis
of its individual needs, with constant improvement of resource and energy
conservation mechanisms, and environmental improvement. And, one can
hope that the vector of evolutionary development of technology will change
from accelerated quantitative production to the creation of subject-oriented
quality products that will serve consumers for many years and change their
configuration according to specific technical assignments of the individual.
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PO 3HaYEeHHS KOHTPOJIBHUX IOKA3HHKIB JUIS YIPaBIiHHS HiIIPHEMCTBOM.
Bin siBiste coboro cucremy iHdopmauiifHOro 3a0e3neyeHHs IUIaHyBaHHS 1
KOHTPOJIIO, TTOYMHAIOYM BiJ OMPAIfOBAaHHS CTpaTerii i 3aKiHIyIOUH pO3-
POOKOIO OIIEpAaTHBHUX OFO/IKETIB.

OO6nik omepariii Ta CKIaJaHHA 3BITHOCTI MiTNPHEMCTBA IIiINO-
pAIKOBaHI HEe BHYTPIIIHIM iHTepecaM KOHKPETHOIO IiJIPHEMCTBA, a iHTe-
pecaM 30BHINIHIX KOPHCTYBAUiB, V T.4. ACPKABHUX KOHTPOIIOIOUNX OPTraHiB.

Ha ©0a3i mocmimkeHHS YHpaBIiHCBKUX MOTPed CyO’ €KTIB TOCIHO-
JIapIOBaHHS, CTAa€ MOXJIMBUM KOHKPETH3YBaTH iH(OPMAIiliHI acleKTH, sKi
MTOBHHHI 3a0€311eTyBaTHCS YIPABIIHCEKAM OOJIKOM.

B exonomini VYkpaiHu akryamizyBaiacs NpoOlieMa JOCSTHEHHS
TOBapOBUPOOHUKOM YCIIIXYy B CHTYyalii, K& YCKIAJHIOEThCS LHMKIITYHUMHA
KOJIMBAaHHSAMH PUHKOBOT KOH'IOHKTYpH. ['0CTpOTa MpOOIEMH IOCHITIOETHCS
y 3B'SI3Ky 3 THM, LIO Y BITYM3HSIHOTO BUPOOHMKA BIJICYTHIH cepilo3Hmii
JIOCBi/I IPOTUCTOSIHHS HETaTHBHOMY BIUIMBY 30BHIIIHBOTO OTOYEHHS. PuH-
KOBa JIHCHICTH IHIIIIOE 3pOCTaHHS CKJIAJHOCTI 1 PI3HOMAHITTS YIIpaB-
JIHCBKOT AIsUTBHOCTI, PO3BUTOK MPOIICCiB AudepeHIialil, BIMOKpEeMIICHHS 1
¢$yHKIIOHANBRHOI cremiamizamii B chepi ympaBminasa. [lepeTBoproeTbes Ha
3HA4YUMY JIOTIKO-TEOPETUYHY 1 NMpPaKTHYHY 3a7ady BCTAHOBJICHHSI BUJIOBOT
PI3HOMAaHITHOCTI YIpaBJIiHHS, L0 CIIEIali3yeThcs Ha (peHOMEHI KpHU3H.

Bce BupasHime BHUABIAETHCS HEOOXITHICTH YIEPEAUTH KPHU3OBI
TPYIHOIIII i CBOEYACHO peali3yBaTH BUKPHUBIICHI KPH30BOIO CUTYaI[i€l0 HOBI
MOXIJIUBOCTI, 1110 00YMOBIIIO€ 3pOCTaHHS POJIi HAYKOBUX JOCIIPKEHb, CIIpsI-
MOBaHUX Ha PO3BHTOK TeOpii BHUIIEPEHKAIOYOTO AHTUKPU30BOTO YIIPaB-
JIHHS, Ti3HaHHS HOTO CYTHICHO-3MICTOBHUX, IH(OpMaLiifHO-METOANYHUX
Ta MIANPUEMHUIBKIX OCHOB, BUPOOJCHHS II€BOTO i HAIIMHOTO IHCTPY-
MEHTapiro, po3poOKy TexHoJorii 0e300JiCHOTO Mepexoay BiJ BHUKOHAHHSI
Ha/3BUYaHUX 3aXOJIB NPU HACTaHHI KPUTUYHHUX MOJIIH 10 HOPMaIbLHOTO
(YHKIIOHYBaHHS Ha OCHOBI CTpaTeriyHOTrO IutaHy. Bumepemkaroue aHTH-
KpPH30BE YIPABIIiHHS CTAa€ TEPCHEKTHBHUM HAaNpsIMOM HAayKOBHX JOCIi-
JoKeHb. PO3BUTOK MOHSATIHHOTO amapary mi€l IPUHIMIIOBO HOBOI JUIS YKpaiH-
CBKOTO aBiaBUPOOHWKA PI3HOBUAIB YIPABIIHHS 34aTEH MOMITHO 30araTuTh
TEOPETUKO-TII3HABAIIBHY Ta FOCHOAAPCHKO-TIPAKTUYHY CKJIaJ0BI €KOHOMIY-
HOTO Te3aypyca.

Hapasi BHacnizok ¢iHaHCOBO-eKOHOMIYHOT KPHU3H, KA IoYaiacs B
2008 p., cupuATIMBUIA PO3BUTOK aBiariiHoi nmpomuciosocti (AIl) i aBia-
MIAPHEMCTB-CKCIDTYaTaHTIB aBiaTeXHIKH yCKIAJTHCHUH iCHyBaHHSAM Oara-
ThOX IpoOIeM. BHCOKOTEXHOJIOTIUHI Tady3i HaWOUIbII TOCTPO 3a3HAIOTh
TPYIHOIIB, XapaKTePHUX U1l TIOCTKPH30BOTO IepexigHoro mnepiony. Exo-
HOMIYHa KpH3a 3aroCTpWJIa NMHTAHHS BW)KUBAHHS MIOIPHEMCTB CKIIAIHO-
TEXHIYHOTO BHPOOHHUIITBA, 1 HE TUIbKKM B YKpaiHi. Hanpukman, aBiaifiiiHo-
OyziBHa MPOMHCIOBICT YKpaiHHW, SIK BaXJIMBa CKJI3J0Ba JIaHKA €IUHOT
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TPaHCIIOPTHOT MEpeXi, 3aBASKN IHHOBALIMHOMY MOTEHIIATy Ma€e Bci HE00-
XiJJHI Ta JOCTaTHI MepeAyMOBH ISl €)EeKTUBHOTO TEXHIKO-TEXHOJOTIYHOTO
PO3BHUTKY HaYKOEMHOTO BUPOOHMIITBA Ha 0a3i TEXHOJIOTTYHOro TpaHchepy
IISUTBHOCTI 1 MIBUIIEHHS KOHKYPEHTOCIIPOMOYKHOCTI CBO€T PO TYKIIii.

o daktopiB cTpuMyBaHHS POCTY 1 (piHAHCOBOI CTAOUIBHOCTI Mif-
MPUEMHUIITBA B YKpalHi MOKHA BiTHECTH HECTAOUIBHICTH 3aKOHO/IaBCTBA,
YCKJIAHEHICTh CHUCTEMH OIOJATKyBaHHS 1 MpPOOJEMHICTh KpeIUTYBaHHS,
MPUYOMY IIi CIUIBHI JIsi Oyab-sSKOrOo TUIy Oi3Hecy mpoOieMu Hapasi
MOCTaITh OCOOJMBO TOCTPO Yepe3 KPH3y HEIUIaTeXIB, 3POCTaHHS Kpe-
TUTOPCHKOI 1 1e0iTopchkoi 3a00proBaHOCTI K JIOCITIHKYBAaHUX aBiarmin-
MIPUEMCTB, TaK 1 IXHIX KOHTpareHTiB (CHOXHMBaviB, NOCTa4YaIbHUKIB, MOCE-
PEIHUKIB), OCKUTPKA BUTpPATH Ha aIMIHICTpyBaHHS aBia-Oi3HeCy HE Bif-
MOBIZAl0Th MacIITabaM ALUIBHOCTI

dinaHcOBa KpH3a, sIKa 0XOIWIA EKOHOMIKY YKpaiHu, Tak camo, 5K
i cymoBa pedopma, mo Habupae 0OOPOTH, HE MOTJIM HE MO3HAYUTHCSA HA
IHCTUTYT1 OaHKPYTCTBA.

3akon VYkpainn «[Ipo BiIHOBIEHHS IUIATOCIPOMOXKHOCTI OOpXK-
HUKa a00 BHM3HAHHI WOTo OaHKPYTOM», SK OCHOBHHHM HOPMAaTHBHO-TIpa-
BOBHH aKT, IO PEryJroe Npoueaypy OaHKpyTcTBa B YKpaiHi, BXKE JAOBIHUi
Yyac He 3a3HaBaB OyAb-SKMX ICTOTHHMX 3MiH, IIPOTE Cy/IOBa IPaKTHKa BHO-
CHUTb KOPETyBaHHS, OJJHOYACHO YIOCKOHAJIOIOYH i YCKJIQJIHIOIOYH IHCTHTYT
OankpyrcrBa. Taka TenaeHuis 30epiraerbes 1B 2018 p.

Hapasi Benukoro 3Ha4eHHS 1 aKTyalbHOCTI IS 3amoOiraHHs He-
IJIATOCIIPOMOIKHOCTI (OaHKPYTCTBa) HaOyBa€ MpaBwbHA Kiach(iKallis mpu-
YH BUHUKHEHHS KPU30BOTO CTaHY IiIPUEMCTBA, B OCHOBY OOYIOBH SKOT
MOKJIaZIeHUH PO3TO/ALT IPUYMH HECTIPOMOKHOCT] Ha 30BHIIIIHI Ta BHYTPIIIHI.

Hapasi nocrana HeoOXiHICTh BIOCKOHAIECHHS CTPYKTYPH TPOMIXK-
HOTO JKBigamifHOTO OamaHCy i BU3HAYEHHS METOAWKHA HOTO CKIIaJaHHS.
YrpaBimiHCBEKHIA 0O0JIIK JAomoMarae B JOCTIKEHHI 1 BUPIMICH] JCSSIKUX TH-
TaHb, SIKI CTOCYIOTHCSI OOJIKY 1 3BITHOCTI TOCIOJApIOIOYUX CYO'€KTIB B
YMOBAaX HECIIPOMOYKHOCTI, & TAKOXK JIarHOCTUKH MOYKIIUBOTO OaHKPYTCTBA.

Hapa3si Ginbiuicts kepiBHHUKIB mianpueMctB All BBaxawoTh cTpa-
TEriYHe IUIaHyBaHHs KJIFOYOBHM IHCTPYMEHTOM YIPAaBJIIiHHSI B YMOBaX KpU3H.
[Ipore, OiMBIIICTE HAYKOBIIB-€KOHOMICTIB BBaXKalOTh, IO aHTHKPHU3O0BI
3aX0/M MOTPIOHO 3IIMCHIOBATH JIMIIE TOJI, KOJHM (piHAHCOBI pe3yJibTaTH
MIANPUEMCTBA CTAIOTh CyMHHUMH.

[onibHMH WiAXiA CHOTBOPIOE CYTHICTH AHTHKPHU30BOTO YIIPaB-
JIHHS, BIAKUIAE HOTo monepepKyBanbHy (podinaktuuny) Gyskuito. Tomy
CTpaTeriyHe aHTHKPU30BE YNPaBIiHHS MOBHHHE MMOYMHATHCSA HE 3 aHAII3Y
OaylaHCy MiAMPUEMCTBA 1 3MIMCHEHHS HaA3BHYAHMX 3aXOdIB MO0 3a-
noOiraHHsl HEIUIATOCIIPOMOXKHOCTI (OaHKpyTCTBa) 1 caHalii, a 3 MOMEHTY
BHOOPY Micii aBialifHOTO MiANPHEMCTBA, CTBOPEHHS KOHIIEMIII] i BCTAHOB-
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JIeHHS 1Iedl Horo misuTbHOCTI, (OPMYBaHHS CTPATETridHOTO MOTEHIlANY,
3maTHOro 3a0e3nevyyBaTd KOHKYPEHTHI NepeBard Ha BHYTPINIHBOMY 1
CBITOBOMY pHHKaX. OCHOBHHMM NPO(UIAKTHYHUM aHTUKPU30BHM 3aX0JI0M 3
HAIIO1 TOYKHU 30py TYT € alpiopHe iHBECTYBAaHHS iHHOBAIIIH.

PesynpraTy o1iHKY 1 aHaNi3y (iHAHCOBOI CIPOMOKHOCTI, pe3epBiB
Ta MOTCHIIMHUX pecypciB Ha 0a3i BUKOPUCTAHHSA NaHHUX YIIPABIIHCHKOTO
00Ky ciy)XaThb HaiiHUM JpKepenoM, iHopMariliHoo 0a3010 ajis po3-
pPOOKH aHTHKPH30BOr0 MexXaHi3My. [IpH IIboMy BaXJIMBUM € IPEBEHTHB-
HICTh MPHUAHATHX 3aXO0JIiB, Y TOMY YHUCIi BIPOBA/KCHHS IHHOBAIlI B aBia-
nignpueMctBi. Ctpareris (hiHAHCOBOTO O3JI0POBJICHHS HIIIPHUEMCTB aBia-
LifHOT Tamy3i Mae 3a0€3MeUYNTH TEMIIH BHPOOHIYOTO PO3BUTKY, HEOOXimHI
Juisl TX BYDKUBAHHS, TIPH 3HIDKEHHI 3arpo3u OaHKPYTCTBA, BOHA € 3aXHCHOIO
peaxIiiro i crpsiMOBaHa Ha 3MEHIICHHS CYMH ITOTOYHUX BHYTPINIHIX i 30B-
HIIIHIX (piHAaHCOBUX 3000B's13aHb, Ta Ha 30UIbIIECHHS I'POIIOBUX aKTUBIB, SIKi
ix 3a0e3MeqyIOTh.

JAnst 371ifiCHEeHHST aHTUKPU30BOTO YIPABIIHHS B aHTHCHUIIATUBHOMY
PEeKUMI OCOOJIMBOrO 3HA4YCHHS HAOYBAalOTh CTPATEriyHi MEPEeTBOPEHHS, Y
3BSI3KYy 3 UMM BOHO Ma€ 3i CTpaTeTiYHUM MEHEHKMEHTOM CIUTBHI PHCH.
Jlist cTpaTerivHoro MeHEIKMEHTY — II€ JIOCITIIPKEHHS MOJKJIMBOCTEH 3a-
BOIOBaHHS Ta 30epe)KEHH JiIepcTBa a s BUIEPEIKA0UYOr0 aHTHKPH30-
BOTO0 MEHEKMEHTY — pO3poOKa e(eKTHMBHHX MEXaHI3MiB IPOTHO3YBaHHS
Ta JIarHOCTHKH KPH3.

BrnockonaneHHs ynpaBiiHCEKOTo OOJIKY, a TaKOX IHIII ITOAAIBII
HAYKOB1 PO3pOoOKH, OYIyTh CIPHUSATH 3amoOIraHHIO 3arpo3u OaHKPYTCTBA,
caHamii MiATPUEMCTB aBial[ifHOTO KOMILICKCY YKpaiHH.

MICHE BJJACHOI'O KAIIITAJIY
B rOCHHOJAPCBHKIA AIAJIBHOCTI NIAIIPUEMCTBA

Kocmrwownix O. B.
Hayionanenuii agiayivinuii ynisepcumem, Komaposa 1, m. Kuig
E-mail: 0674080668 @ukr.net

Hapa3si B YkpaiHi icHye HU3Ka HEBUPIMICHUX NPOOIEM Ta IMUTaHb,
MOB’SI3aHUX 13 YITKMM IPABOBUM PETYIIOBAHHIM OOJIIKYy BIACHOTO KarTi-
Tany, OCKUIBKM OCTaHHIM 4YacoOM 3aKOHOJABYO-HOPMATHBHE DPETYIIOBaHHSI
3a3Ha€ 3HAUYHKUX 3MiH 3 METOIO YIOCKOHAJICHHS BCIX BIIIIOBIIHUX CUCTEM.

SIKImo po3TiIsAAaTH KamiTall y pedoBii ¢opMmi, TO Ie YHCTi aKTHBH,
SIK1 3QJIMIIAIOTBCS B PO3MOPSIKCHHI KOMITaHil MICNs PO3paxyHKIB Mepe Kpe-
guropamu. Karmitan 3naTeH npuHOCUTH HoX0au. Karmmitan 0TOTOKHIOETECS 3
IHBECTHLIIHHUMH peCypCcaMH.
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BrnacHuit karitan — Ie BIAcHI peanbHI JDKepena, sSKi BHECEHI, a00
3aJMIIeH] Y 30UTBIICHI 3aCHOBHHKAMH 3 OIOJATKOBAHOTO MPHOYTKY 0e3
BU3HAYEHHS [IEBHOTO TEPMiHY ITOBEpHEHHsL. L[5 yacTHHA 3aMIIa€ThCS TICIs
BpaxyBaHHS BCiX 3000B'si3aHb KoMIIaHii. BiH € ofHNM i3 KIIOUOBHX (hak-
TOpIB HOTO ICHYBaHHS Ta EKOHOMIUHOT 1 TOCIIOAAPCHKOT NiSUTEHOCTI.

BrnacHuii Karmitaqm € OCHOBOKW (PYHKIIOHYBaHHS OYAb-SKOTO IIij-
MIPUEMCTBA, & YCBIJIOMJICHHS TOTO, SK HUM KepyBaTu — II€ OCHOBa HOTO
PO3BUTKY, (hiHAaHCOBOI CTaOLTIBHOCTI, oTpuMaHHS npuOyTKy. [IpoTe, fiomy
BJIACTHBI MIEBHI 0COOIMBOCTI (HEIOJIIKHU), a came:

— OOMEXeHICTh 00cATy 3aly4eHHS 1 MOXKIMBOCTEH PO3IIMPEHHS
JUSTTBHOCTI MIIPUEMCTBA B NIEPIOH CIPHUSTINBOI KOH'IOHKTYPH PHHKY;

— BHCOKA BapTICTh MOPIBHSHO 3 IHINMMHU MO3UKOBUMH JDKEpesiaMu
(opmyBaHHS.

OOcsr BIIACHOTO KaIliTary KOMIaHil XxapakTepu3ye eeKTUBHICTD 11
IISUTBHOCTI (BUpOOHWYY, IHBECTUIIIHY 1 (piHAHCOBY), BiH rapanTye ¢iHaH-
COBY CTaOUTBHICTh 1 HE3aJICIKHICTD 1 € OCHOBOKO HOTO aKTUBIB.

OO0cAar BIacHOTO KalliTady € OCHOBHUM IIPH BU3HAYCHHI KPEIUTO-
CIIPOMOXKHOCTI, (PIHAHCOBOI HE3aJICIKHOCTI Ta CTAOUTFHOCTI KOMITAHII.

Hapa3zi BincyTHI mpocCTi 00 MPaKTUYHOTO 3aCTOCYBaHHS MOJENI,
K1 BiZOOpaXaloTh BIUIMB PU3NKY (iHAHCOBUX YCKJIAJHEHb, KPU30BHX 1
(OpCMaKOPHUX TPOSBIB Ta PI3HUX IHIIUX ACHEKTIB MONITHKHA (iHAHCY-
BaHHS KOMIIaHIl Ha BapTICTh BIACHOTO KarliTany. BiACyTHICTh KOHIEHIHN 1
MoJIeliell HEeraTUBHO BilOOpakaeThCsi Ha €()EKTUBHOCTI YIPABIIHCHKUX Di-
IIeHb, SIKi CTOCYIOTHCS BHOOPY ONTHMAJIBHOTO CIIBBIIHOIICHHS KaIliTawiB,
(biHaHCYBaHHS IHBECTHIIH, 3aIydeHHsI pecypciB, OLIHKK (QyHIaMeHTanbHOT
BapTOCTI aKI[ii TiINpUEMCTBA.

Ockinbk  (hiHAHCOBE CTAaHOBHUINE KOMITIAHIT XapaKTePH3YEThCS
CTPYKTYPOIO i KamiTaay, OCTUIBKH OCHOBHOIO MPOOJIEMOIO CITIBBIJHOIICHHS
MUTOMOI Bard IMO3MKOBOTO 1 BJACHOTO KAlliTaliB, € MOIIYK HOro ONTH-
MaJIbHOCTI — y Tepiry 4epry 3a miHoto. Kpim Ttoro, juisi mianpueMcrTBa
O/IHAKOBO HETATMBHHMU € SIK HECTa4a, TaK i HAAMIpHUH 00CAT Karritairy.

Jnst BUpilIEHHS 3aBAAHHS CTBOPEHHS €AMHOTO MAaKeTy CTPYKTYPH
KaIliTamy i IpUHAHATTA BIaCHHUKaMHM KOMIIaHil OOTpyHTOBAaHUX pillleHb, pe-
3yIbTaTH KUIBKICHUX OILIHOK Y CYKYIHOCTI 3 SIKICHUMH HEOOXiZHO J0-
CIIKYBAaTH CIIUPAIOYNCH HA JOCBI BIAMOBIMTHUX (axiBIliB, IXHE PO3YMIHHS
CYTHOCTI TpOOIeMH, TOYYTTS NEPCIEKTHBH B CHTYallii HEBU3HAYEHOCTI,
OITIHIOIOYM Bary ajbTCPHATUBHUX BUXOMIB (PE3y/bTaTiB), 10 3a0e3meuye
BHOIp HaMKpamoi METH i HaWKpaImoro KpUTepilo, a oTKe, HalOUIBII pa-
LiOHaJIBHI (ONTHMabHI) (HIHAHCOBI PilICHHS.

BusnaunMo ocHOBHI mpobnemu OONIKY ¥ yHpaBIiHHSA BIACHUM
KaliTaloM IiIIpUEMCTB YKpaiHH.
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1. BaxymBo i mopedHO i3 METOI0 HalOLIbII epEeKTUBHOTO BHKO-
PHUCTaHHS HEPO3MOAUICHOTO MPUOYTKY, Oy/0 O BIPOBAMKEHHS (POPMH JOKY-
MEHTY Il PO3IOIUTY NMPUOYTKY, SIKa MOXKE€ BHKOPHCTOBYBAaTHChH JUISI BHYT-
PILIHBEOTO HOTO KOPHCTYBaHHS Y BIACHUX LIUIAX.

2. Hapa3si npo0iema JIOOLIHKK BJIACHOTO KaIliTally MOCTae JyxXe
TOCTPO, BOHA BHUMarae CKJIaJHHAX 1 TPYZOMICTKHX PO3paxyHKIiB: BiJ 0OTpyH-
TyBaHHS PIlIEHHS NP0 HPOBENCHHsS INEPEOLiHKH 10 BU3HAYeHHS 1 pe-
3yJIbTATIB.

3. Opranizatiist 00JIiKy BJIACHOTO KaIliTally Ma€ psiJi HEIOJIKiB, sKi
BUKJIMKAIOTh HEJOCTATHE CTUMY/IIOBAHHS BHECKIB 3aCHOBHUKIB JIO 3apeeCT-
POBaHOTO Karitally 3 METOI0 HOro 30UIbIIEHHS, B T.4. Yepe3 BiJCYTHICTh B
00JIKOBIM TMOJITHUIII TIIIPUEMCTB BiIIIOBITHUX METOTUK.

4. OgHuM 13 HaWCKIAAHIIIUX MUTaHb, SKi BHHUKAIOTH 13 IPUHHSAT-
TM (DiHAHCOBO-EKOHOMIYHUX pillleHb, € BUOIp OuIbI eeKTHBHOT CTPYK-
TypH BIACHOTO KalliTaily, IO Iepeadavdae NPHUIHATHE CIIBBIHOIICHHS
3aJy4eHUX 1 BJIAaCHUX JpKepen. s BHUpINICHHS [MX 3aBJaHb Ha Tij-
MIPUEMCTBI HEOOXIZIHO HAJEXKHUM YMHOM PO3BUBATH 1 NOEIHYBAaTH YIIPaB-
JIIHCBKUH 1 OyXTanTepchKuid 00K,

OTXe, 3TiTHO 13 MDKHAPOJIHUMU CTaHIAAPTaMU OOJIKY, IOJO0 Biac-
HOTO KalliTajly Ha BITYM3HSIHUX ITiINPHUEMCTBAX, MOXHA 3a3HAYUTH, IO
Hapasi iCHye HH3Ka 1 IHITUX He BUPIMIEHNX MpobiieM, a came:

— BIICYTHICTh HOPMATHBHUX 1 METOJAMYHHUX BKa3iBOK MIOJ0 Opra-
Hi3aIlil Takoro 00IIiKY;

— HEJIOCKOHAJICTh aHANITHYHOTO OOJIKY 32 OKPEeMHUMH CKIIaJIHH-
KaMH BJIaCHOTO KaIliTaiy;

— HE PEerJIAaMEHTOBAHICTh OOJIKY BHIUIAT Yy pa3i BHXOIYy KOTOCH 3
3aCHOBHHKIB i3 TOBapUCTBA;

— HeBM3HAYCHICTh iH(OpMAIl MpPo BIACHUN KaIiTal MpH OIpa-
IIOBaHHI 0OJIIKOBOT MOJIITUKH TiITPHEMCTBA;

— HEXTYBaHHS BIUTMBOM €KOHOMIYHMX YMHHUKIB (Harpukiaz, iH(-
TSI, KOJIMBAHb BAJIOTHOTO KYpPCY) Ha BEIMYMHY BIIACHOTO KaIliTamy;

— BIICYTHICTh KOHKPETHHX CTaHJIAPTiB TAKOTO OOJIKY;

— HEZIOTPUMAHHS TPUHHATHOTO CHIBBIIHOIICHHS BEJIMYMHU CKJa-
JOBUX BJIACHOTO KaIliTaiy.

OTKe, NOCHiKYyBaHa KaTeropis € OJHUM 3 OCHOBHHX (pakTopiB
Horo icHyBaHHS Ta eKOHOMIYHOT i FOCIOAAPCHKOT NiSUTBHOCTI.

Teopernyna MOJeNb OIIHKH KaIliTaTbHUX aKTHBIB Ma€ OYTH PO3-
pobiieHa [uisi BU3HAYCHHS TMHAMIKH KYPCiB LIHHHX ManepiB i 3abe3neuye
MeXaHi3M, 32 JOMOMOTOIO SIKOTO IHBECTOPH OIIHIOIOTH IHBECTHIII1, BKJIaICH1
B IiHHI mamnepu. BigmoBimHO 10 3rajaHoi MOJemi CTaBKa TUCKOHTYBaHHS
JUTs OY/Ib-SKOTO BUIY IHBECTHUIIIN 3aJICKUTh Bil PU3UKIB TAKUX IHBECTHIIIM
Ta IXHBOT TOXITHOCTI.
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OCHOBOIO eMICIHHOT MONITHKA Ma€ OyTH 3aTy9eHHS JOCTATHIX IS
onepauiiHoi AisIbHOCTI (IHAHCOBHX pecypciB Ha (OHAOBOMY PHHKY B
MPUUHATHI CTPOKH.

JluBizeH/HA TOJITUKA MOBHHHA OyTH HPO30POI0 AJIsl IHBECTOPIB.
IIpoTe, il ompaIfoBaHHs € YCKIaAHCHUM Yepe3 3HAYHY KUTbKICTh YHHHHKIB
BILUTMBY, OT’KE Hapasi 3a3BUYaif IIPOBOAUTHCS BUOIP OJTHOTO 3 TPHOX BAPIaHTIB:

1. MocriitHO 3pocTatounii (cTabuTbHUI) TUBIICH HA OJHY aKIikO.

2. Hesnaunuii perymsipHAN AWBiIeHO 1 JOJATKOBI BHUIUIATH, IO
3ajeXxarh BiJ MpUOYTKY 3a 3BITHHUH DIK.

3. MocriiiHuii koedilieHT BUTLIAT.

3a0e3nedeHHsT paliOHAIBHOTO OOJIKY BIIACHOTO KAaIliTally MOXK-
JIMBO TUIBKH TIPH BJIOCKOHAJEHHI YMHHOTO 3aKOHOJABCTBAa YKpaiHW, a Ta-
KOXX IIpU TNOBHOMY 3HaHHI OyXrajarepoMm ycix Horo ocoOmuBOCTEH mis
MIANPUEMCTB PI3HUX OpraHi3aliifHO-IPaBOBUX (GOPM.

PETJIAMEHTH JKHTTEBOT'O IIMKJIY BUPOBIB
(MPOTPAMHUX MPOJIYKTIB)

Ilocmin C. J1.
Vuisepcumem JADC Vrpainu, m. Ipninw, SAp_irp@ukr.net

KutreBnit nukn (XKLI) BupoOy (mporpaMHOro MpoayKTy) — CyKyII-
HICTh OKPEMHX €TalliB poOiT, M0 MPOBOIATHCS Y 3aJaHOMY MOPSAKY TPO-
TATOM Mepiofy 4acy, SIKMH MOYMHAETHCS 3 BHUPIMIEHHS MMUTAaHHS PO pPO3-
pOOJIECHHS 1 3aKIHYYETHCSI TPUITUHEHHSIM X BUKOPUCTAHHSI, BIAMOBIIHO YTH-
Ji3aniero (OHOBJICHHSIM) UM 3HATTSM 3 €KCIUTyaTalil (TIepenpoeKTyBaHHIM).

Piznomanittss mporecie JKII i HeoOximmicTh iX iHTeHCH(IKamii
BHMAararmTh aKTHBHOI IHQOpMaIiifHOi B3aemMofil cy0'exTiB (opranizaiiii),
mo OepyTh ydacTh B iX 3filiCHEHHI i minTpumili. [3 3pocTaHHsM Yucia
YYaCHHKIB pocTe 00'eM BUKOPHUCTOBYBAHOI i IepeaBaHo1 iHpopmarrii.

IMoTpeby B cTBOpeHHI iHTerpoBaHoi cuctemu miaTpumkn KI]
BHpOOY (IPOrpaMHOTO MPOIYKTY) 1 cCHCTeMaTn3allii iHpopmamniiiHoi B3aemMo-
Jii KOMIIOHEHTIB TaKOi CHCTEMH MPUBOAATH J0 HEOOXITHOCTI CTBOPEHHS
IHTErpoOBaHOro iHGOPMAIIHHOTO cepemoBuiia. B OCHOBI HOro (yHKIIIO-
HYBaHHS JIGKHTh BHKOPUCTAHHS BIAKPHTOI apXiTEKTYpH, MDKHAPOIHHUX
CTaH/AapTIB, CHUTbHE BUKOPUCTAHHS MPOTPaMHO-TEXHIYHHUX 3aC0O0iB.

OmHUM 13 BaKJIMBHUX MPHUHIHINB MOOYIOBH CyYaCHUX OpraHi3ami,
MIANPUEMCTB 1 YCTAaHOB € CTUMYJIIOBaHHS yYaCHHKIB IPOLECY JI0 «OCBITH
gepes3 yce XUTTA». JJaHui IpUHINN CHpHUse PO3BUTKY KOMIUIEKCHOI 1 MiK-
JCHUITTIHAPHOT MiAroToBKH abo mnpodeciiHOl mepeniaroToBku Kaidi-
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KOBaHUX 1 KOMITIETCHTHUX ()aXiBIIiB CBITOBOTO PiBHSA HA OCHOBI BiIIOBITHUX
NepeIOBUX TEXHOJIOTIH.

Permamenraris JKI[ BupoOy (mporpamMHOTO MPOAYKTY) 1 MiAro-
TOBKHM KOMIIETCHTHHX (DaXiBI[iB MOXXE 3Z1HCHIOBATHChH 3a JIOTIOMOTo0: 1)
cranpaprie (manpukinaa, ISO/IEC 12207, I1SO 9000, mpodeciiini craH-
apTH); 2) peKOMEHaMiil (BUMOT) IO HaBYAIFHUX MPOTrpaM 3 iHpOpMaIiii-
HUX TEXHOJIOTIH (Hampuknaz, npoekty Computing Curricula); 3) HaykoBo-
TEXHIYHHUX JIOKYMEHTIB (Hanpukiaz, 3BeaeHb 3HaHb SWEBOK); 4) cyuac-
HUX METOMIB i TEXHOJOTIH IHXHHIPUHTY BHPOOY; 5) OCBITHIX TEXHOJIOTIH
(manpuknan, konuenuii CDIO) [1].

3 Mmeror HanaromkeHnHsi epextuBHOi B3aemonuii IT-ocBitn Ta IT-
iHgycTpil B mpodeciiHuX craHgapTax chOpMOBAHO BHMOTH IO MOCAa Ta
HalpsIMiB Kap’€pHOTO 3pOCTaHHsS NpaiiBHUKIB B IT-ramy3i BiAnoBigHO 10
piBHs kBamidikarii [2].

IIpoexm Computing Curricula. ¥ 1968 pori po3mnodaBcst MibKHa-
ponuuii mpoekt Computing Curricula, B pamkax sikoro ¢axisii 3 iH¢pop-
Maniaux texHonorid (IT) 3 pi3HUX KpaiH CBITY MHpaIlolOTh HAIl CTBO-
peHHAM pexoMeHpamiil 3 Buknaganas [T y BUIINX HaBYaIBHHX 3aKiajiax. 3
2000 poky cTaiio sICHO, IO iH(GOPMAIlIHHI TEXHOJOTIT 3aHAJTO BaXKKO, SKIIO
B3araji MOJXJIMBO, IIOBHICTIO BHCBITIIUTH B paMKaxX OJHOTO YHIBEpCHTET-
CBKOTO Kypcy. Apxitektypa mpoekry Computing Curricula Burmsinae Ha-
CTYITHUM YHHOM:

1. Tapopmaruka (Computing Curricula 2001 — CC 2001);

2. Inopmariitai cucremu (Information Systems — IS 2002, MSIS 2006 —
MOJIeJi HABYAJILHOTO TUIAHY 1 KePIBHULTBO ISl pO3pOOKH HaBYAIBHUX MPO-
rpam 3a HanpsaMoM «lHpopmamiiiHi cuctemmn» (OakanaBpar i Marictparypa);

3. O6uncmoBasbHa TexHika (Computer Engineering — CE 2004);

4. TlporpamHa imxenepis (Software Engineering — SE 2004);

5. Computing Curricula (CC 2005) — ornsgoBuii TOM It BCHOTO
npoekty iHpopmaniiini Texnosorii (Indopmaniiini Texuosorii — IT 2008),
onosnenns «Computer Science CS 2008 Curriculum Update». Hamani dop-
MY€EThCSI HOBUI TOM, IO BigoOpakae NMOTOYHHHA CTaH i BUIUICHHS IIepc-
MEKTUBHUX HAIPSIMKIB.

SWEBOK (Software Engineering Body of Knowledge — 3Benenns
3HaHb 3 imKeHepil (po3pobku) mporpamuoro 3abesmnedenus). SWEBOK —
JIOKyMEHT, po3poliiennii komiretom Software Engineering (Koopanha-
HIHHUNA KOMITET), B KWW 3aJIydeHO CHiBTOBapucTBO «Komm'torepHe cyc-
nitbecTBO [EEE».

PosrisinaeTbes TEOPETUUHUH Ta IHTENEKTYaJIbHUI 0a3HC MPOEKTY-
BaHHS — METOIH, IPUHIWIHN, 3aCO0M 1 METOAOJIOTIi, [0 MPECTaBICHI K
obmacti B siz1pi 3HaHB nporpamHoi imxenepii SWEBOK.
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Anpo 3mare SWEBOK — oCHOBHHII HayKOBO-TEXHIYHHH [OKY-
MEHT, 10 BioOpakae 3HaHHS Ta JTOCBi 0arath0X iHO3EMHUX 1 BITYM3HIHUX
¢axiBIiB 3 TpOTpaMHOI iHKeHepil i Y3rOUKYEThCS 3 periJaMeHTOBAHUMH
npouecamu KL crangapry ISO/IEC 12207 [3].

Bkinni 2013 p. 3’sBunack HoBa Bepcis SWEBOK — SWEBOK V3
(na ceoromi Buctynae sik cranaapt ISO/IEC TR 19759; nie Bepceis Bin 2015 p.).

Jokyment (2004) mictuth y co0i onuc 10 obiacTel 1 KOKHA 3 HUX
MpeCTaBIeHa BiAMOBIMHO JO MPHUUHATOI BCiMa yYacHUKaMu (HOpPMYBaHHS
sapa SWEBOK 3aransHoi cxemu onucy. [laHa cxema MICTUTh y €00l BH-
3HA4YCHHS MOHATIHHOTO amapaTy, METOMIB 1 3acC00iB, a TaKOXK IHCTPYMEHTIB
MIATPUMKH 1H)XEHEPHOT MISUTBHOCTI, a came: 1) BUMOTH JI0 IPOTPaMHOTO 3a-
oesneuenns (I13) (Software Requirements); 2) npoexryBanus 113 (Software
Design); 3) kounctpyroBanHs [13 (Software Construction); 4) rectyBanns [13
(Software Testing); 5) cymposin I13 (Software Maintenance); 6) ympas-
niHas KoHpirypamieto (Software Configuration Management); 7) ympas-
ninns [T-npoekrom (Software Engineering Management); 8) mporec mpo-
rpamHoi imkeHepii (Software Engineering Process); 9) saxicts [13 (Software
Quality); 10) merom ta iHcTpymenTH (Software Engineering Tools and Methods).

CTOCOBHO KOXKHOI 00J1aCTi BM3HAYE€HO KOJIO 3HaHb, SIKI ITOBHMHHI
MIPaKTHYHO BUKOPUCTOBYBATHCS IIPH BUKOHaHHI niponeciB JKII.

V KoKHiif 00J1aCT]I HaBEIEHO KIIOYOBI MOHATTS, IMiAXOAHM 1 METOIH
npoekryBaHHs pisEux Tumie [1I1. Po3noxin obxacteil Ha OCHOBHI i JOTO-
MDKHI BiIOBiae CTpyKTypi po3nonity nporecis crannapry ISO/IEC 12207,
BUKOHAHHS SIKMX BH3HAYA€THCS METONAMHU i 3acO0aMHy, 3allpONIOHOBAHUMH B
sipi 3HaHE SWEBOK.

Inma cnpoba Bu3HauuTH Ta QopmanizyBatd 00'eM 3HaHb IS
nporpamuoi imkeHepii — ne «Computing Curriculum Software Engineering
(CCSE)», mo mae odiriitny Ha3By Software Engineering 2004 (SE2004).
Bimmiraictes Bim SWEBOK mnonsrae B tomy, mo SWEBOK BuzHauae
3HaHHA, 110 NMOBMHEH MAaTH CTYJICHT MICIs YOTUPHOX POKIB HaBYaHHSI, a
SE2004 roBOpHUTH PO 3HAHHS MICIIS 3aKIHYCHHS HAaBYAIBHOTO 3aKIIAYy.

Memoou i mexnonozii cyuacnozo inxcunipunzy eupooy. Imxuni-
PHHT BUPOOY XapaKTePHU3YeThCSl HACTYITHHMH NPUHLUIIOBUMH OCOOIMBOC-
TaMH: 1) Ha BIIMiHY BiJ] KOMIT'IOTEpHOT aBTOMATH3allil Ta iHTErparii okpe-
MHX TIPOIIECIB, HAIIPHUKIIAJ, Y BUPOOHUIITBI, BUPIIYIOThCS 3aBIaHHs iHMOP-
Marliiinoi iHTerpanii ycix npouecis XKL BupoOy; 2) BupiliyBaHi 3aBIaHHs
BUXO/ISITH 32 MEXK1 OKPEMOTO MiNPUEMCTBA, YIaCHUKH iH(pOpMaliiHOT B3aEMo-
Iii MOXYTh OYTH TEpUTOPIabHO BiINaleHi OAHWH Bi OTHOTO, PO3TAIIOBY-
BaTHCsl y pI3HMX MicTax i, HaBiTh, KpaiHax; 3) CIUILPHO BHKOPHUCTOBYBaHa
iHpOpMaLis ayxe pi3HOpigHA: 1€ MAPKETHHTOBi, KOHCTPYKTOPCHKO-TEXHO-
JIOT14HI, BUpOOHUYI NaHi, KoMepLiiiHa 1 opuanyHa iHpopmanis i T.4. Cro-
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co0u, TEeXHOJOTII MpeCTaBIeHHS 1 KOPEKTHOI iHTepIpeTamii JaHuxX i il
CIIUILHOTO BHKOPHUCTaHHS MaloTh OYTH CTaHIapTH30BaHi; 4) OCHOBHUM cepe-
JIOBHIIIEM TIepeiadi JaHuX € r1o0anbHa Mepexa [HTepHer.

MoxHa BHIUTUTH OCHOBHI KOHIEIMIi CY4acHOTO I1HXHHIPUHTY
BHpOOY [4]:

— MYJABTHANCIMILTIHAPHI, OararoMacmTabHi (OaraTopiBHeBi) i Oara-
TOCTAiHI MOJENIOBAHHs (IOCIIKEHHsI) 1 IHKUHIPHHT HAa OCHOBI MiK-/
MYJIBTH-/ TPAaHCAUCIUILTIHAPHUX KOMII'TOTEPHHUX TEXHOJIIOTIH;

— KOMIT'IOTEpHE MPOEKTYBaHHS KOHKYPEHTOCIIPOMOXHHUX BHPOOIB,
3aCHOBaHE Ha e(DEKTMBHOMY Ta BCEOIYHOMY 3aCTOCYBAHHI CY4aCHUX METO-
JIiB MOJICNIOBAHHS Ta aHANI3y, MEPENOBHX KOMITIOTEPHHUX TEXHOJIOTIH 3
BUKOPHCTaHHSAM 3aco0iB Bizyanizauii. KiHIIEBOIO METOI0 KOMI'IOTEPHOTO
MIPOEKTYBaHHS BHPOOIB € «IHU(pOBE BUPOOHUIITBOY ;

— 0e3nepepBHa iHdopmamiina miarpumka JKII Bupoby (CALS —
Continuous Acquisition and Life Cycle Support). 3acodamu peamnizaiiii na-
HOI cTparerii € Habip iHTerpoBaHUX iH(pOpPMAaIifHUX Moneneit: camoro JKI]
i Oi3HeC-TIPOIIeCiB, sSIKi BiTOYBAIOThHCS B Iici mepioa, BUpoOy, BUPOOHHUOTO
Ta eKCIUTyaTalifHOTO Cepe/lOBHINA.

Bceceimnsa iniyiamuea CDIO. MixHapomHi TeHAEHI] B mpode-
CiiiHIl OCBITI BU3HAYAIOTh OCOOJIMBI BUMOTH JI0 MNIMOWHHU MPAKTHKO-OPi€H-
TOBAaHUX 3HAHb BUITYCKHHWKA BUIOT IIKOJIH (BHII), HOTO KOMIIETEHTHOCTEH Y
CTBOpEHHI Ta eKCIUTyaTallii HOBHX BHUpPOOIB, CHCTEM 1 IOCIIYT, a TAKOX IO
PO3YMIHHSI B@)XJIMBOCTI 1 CTpPAaTeriyHOTO 3HAYEHHS HAYKOBO-TEXHIYHOTO
pO3BUTKY cycminscTBa [5]. OmHak MoOAepHi3amis iCHYIOYOi CHCTEMH Be-
JICHHS. BUPOOHMIITBA HEMOXKJIMBA O€3 3MIHH KOHIECNTYAJbHUX MIAXOIIB B
opranizatii Ta 3micTi npogeciiiHoi ocBiTH.

CDIO (Conceive-Design-Implement-Operate) € Benmukuii MixkKHA-
POJHUH MPOEKT 3 peopMyBaHHS IHKEHEPHOT OCBITH, SIKUil OYB 3aIyleHn i
B 2000 p. 3a mixHapomHowo koHmenmieto CDIO cryneHTam HamaeTbes
ocgita B koHTeKcTi JKI peasbHUX cuCTeM, MPOIECiB 1 IPOAYKTIB 3 OCBOEH-
HsAM mocaimoBHux eramiB «lgest — [Ipoekt — Peanizanis — Excrutyarartisiy:
B iHiIiaMii inei 10 BrpoBaKeHHs (BKIFOYal09H ITOCT-BUPOOHUYHIA CYIIPOBI).

Bceecsitas ininiatuea CDIO cknamaersest 3 12 crannmapris, siki
JIOTIOMAraroTh BCIM cy0'eKTaM OCBITHBOTO ITPOLIECY, BUITYCKHUKAM, a TAKOX
30BHIITHIM TAPTHEPaM 1 BHIIAM 30PIEHTYBATHCS IOJO TPHUHIIMIIB, 32 SKAMH
Oyzae 3aICHIOBATUCS CYCIUTbHO-pO(deciiHe BH3HAHHS 1 OIlIHKA OCBITHIX
nporpam yctaHoB npodeciiiHoi ocBiTH Ta iX BUIyCKHHUKIB. CTaHmapTH Ta-
KOX JOTIOMAararoTh BHIIaM C(OPMYIIIOBATH MICif0 i I[IHHOCTI B JOCATHEHHI
CYCHUTBHO-TIPO(ECiifHOr0 BU3HAHHS B CBITI.

Buxopucrannas crangaptie BeecBiTHpoi iHimiaTueu CDIO mo3Bo-
JIsi€ TI0 HOBOMY BHOYIOBYBATH apXiTEKTypy OCBITHBOTO IIPOIIECy, 3acOBa-
HOrO Ha MOCTIHHIA aKTHBI3allil HABYAIBHOI AiSTIBHOCTI CTYAEHTIB. B mpo-
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1ieci HaBYaHHS MOJEIIOETHCS TIPEIMETHHUH 1 COIiaTbHUHN 3MIcT mpodeciitHoi
mpari, 110 CTBOPIOE YMOBM TpaHC(opMallii HaBYaIbHOI AISUIBHOCTI CTY-
JIeHTa y IpoQeciiiHy AIIbHICTD (haXiBIIsL.

Ha mopsmox neHHWI MpOBIAHUX HAaBUANBHUX 3aKiIafgiB YKpalHd
BUCTYIIA€ 3aj[ada BTUICHHS INPOEKTy 3 TpaHcdopmamii BITYM3HIHOI iHXKe-
HepHOI ocBiTH. BiH mepenbadae BUKOPUCTaHHS HOBHUX TEXHOJIOTIH OCBITH
(xormenito CDIO) Ta cydacHHMX MeOaroridyHUX TeXHOJOTiH. OpraHizamis
HaBYaJIbHOTO mpolecy Ha crangaprax CDIO mepenbayatume aeMoOKpa-
TH3aIli}0 HaBYaHHA 1 BUXOBAHHS OCOOMCTOCTI Ha HAIlOHAJIBHUX 1 3araJibHO-
JIIOJICBKHUX IIIHHOCTSIX, MIATPUMaHHSI Ha HAJIEKHOMY PIBHI SIKOCT1 OCBITHIX
HOCIIYT, SIKi HAIAIOTHCS BUIIEM.

Jnst mononanHs mpo0OeM, MOB’sI3aHUX 3 MIATOTOBKOIO KapiB JUIs
BiTumsHaHOi IT-ramy3i, MOXHa KOHCTaTyBaTH IEBHHI Mporpec y Haia-
T'O/DKEHHI KOHCTPYKTUBHOTO Jianory Mix komepuiiHumu IT-komnanissMu
Ta BWINAMHM, SKi 3IIHCHIOIOTh MIiArOTOBKY (axiBuiB ast chepu iHDOp-
MaTm3amii. «Pama 3 KOHKYpeHTOCIIPOMOXKHOCTI 1HIYCTpii KOMYHIKaI[iitHO-
iHpopMaLiiHIX TexHoJoTiH YKpaiHn» omyOiikyBana y cebe Ha calTi ne-
KiJIbKa pOo3pOoOICHUX YIaCHUKAMHU Paau JOKYMEHTIB, SIKi IPU3HAYCHI SIK IS
crynentiB [T-crenmiansHOCTEH, Tak 1 A akaneMmidHOro cepemosumia. CeHe
IOKYMEHTIB JyKe MPOCTHH — Oe3mocepenHi y9acCHUKH pUHKY po3poOku 113
(GlobalLogic, «<EPAM Vkpainay» iHmI) omucaid, sKi BUMOTH YEKalOTh
BUITYCKHHUKIB BHIIIiB B pEaIbHOMY JKHTTi.

Byno po3pobieHo AeKiabpKa CTaHAAPTIB, KEPYIOUHUCh SKUMH MOXKHA
MPUOIU3HO 3pO3YMITH, YOTO caMe YeKaloTh BiJl MoJoa0ro daxisis podoTo-
maBIi: 1) crmemniamicT Mo po3poOIli MporpaMHOTo 3a0e3neUeHHs; 2) KePIBHIK
MIPOEKTIB B 00J1acTi iHPOPMAIIHUX TEXHOJIOTIH; 3) MEHeIKep NPOIYKTIB B
obnacTi iHpopMaIiftHIX TeXHOJIOTiH; 4) cremianicT 3 iHGopMamiiHUX CcHC-
TeM; 5) daxiBels 3 iHpopMaLiHUX pecypciB.

Po3pobiieHi cTaHmapTH MICTATh HOPMATHBHI BUMOTH MIOAO Ha-
MpsIMiB: «TpymoBa (YHKIIA», «3HAHHI», «YMiHHsS». Hampukman, ramy3s
3HaHb «KOHCTpyIOBaHHS cUCTEMI» Tiepe/i0adae y BUITYCKHUKA BMIHHS: 1) po3-
ropratu [I3, oTpuMaHe B pe3ynbTaTi KOMIUIEKTYBaHHS; 2) TpAIfoBaTH 3
cHCTEeMaMHU KOHTPOJIO BEpCiii MporpaMHOro Koxy; 3) IpalfoBaTH 3 CHC-
TeMaMH Oe3mepepBHOi iHTerpamii mporpaMHUX 3aco0iB; 4) mparioBaTH 3
PENo3UTOPISIMU MPOrPaMHUX MOJIYJIB 1 €JIEMEHTIB.

BucnoBku. Koxxna crazist X1 BupoOy (mporpamMHOro MpOayKTY)
moTpedye MIITPUMKH 3TiIHO i3 HAOOPOM CTaHAAPTIB, IPUTAMAHHUX JIIS Mi€T
cranii. IlepcriekTBHOIO BHCTyMae iHTerpaiis iHpopMaliiiHUX cUcTeM 3a
paxyHOK CYMICHHX CTaHIApTIiB JaHUX Ta MPOUEAyp iX oOpoOkw, mo aae
MOXKJIUBICTB MIBUIIMTH e(peKTHBHICTH Oi3Hec-TpoueciB Ha ycix cramisax JKI|
TEXHIYHUX CHCTEM.
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Permamenrarnis JKI[ BupoOy (mporpamMHOTO TPOIYKTY) 1 MiAro-
ToBKH [T-(axiBIiB 3MiliCHIOETECS 32 TOTIOMOTO0: 1) BIAMMOBITHUX CTaHAAp-
tiB (Hanpukian, ISO/IEC 12207, 1SO 9000, npodeciiini cranmapti); 2) pexo-
MeHJauiit (Bumor) 1o HaByanbHuX IT-nporpam (Hampukiaz, npoekry Com-
puting Curricula); 3) HaykoBO-TeXHIUHUX JOKYMEHTIB (HAIIPHKIA, 3BEICHb
3aane SWEBOK); 4) cygacHHX METOMIB i TEXHOJOTIH IHXUHIPHHTY BHPOOY;
5) HOBITHIX OCBITHIX TeXHOJIOTIH (Hanpukia, koxuenuii CDIO) Tomio.

HeoOxinHa edexkTuBHICTH ICHYIOYOi CHCTEMH Oprasizaiii BHpoO-
HUINTBa MatepianbHuX 1 IT-BHpoOiB MOXke OyTH IOCSATHYTa B IIpOIIECi rap-
MOHI3aIii ycix KOMITOHEeHTIB BIponoBx ix JKII 3a sKicHOI iHXKeHepHOi oc-
BiTH, B TOMY 4nclli Y cepi iHpopManiiHUX TEXHOJIOTIH.
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1. ocrin C. [I. CASE-Texnosorii. Mixaucuumiinapae iHpopma-
niiine MoxeroBanHs : HaB4. nociOnuk / C. JI. Iocrin. — Ipmias : YHiBep-
curet JIOC Vkpainu. — 2018. — 304 c.

2. Koamok T. B. Ilpodeciitnmii cranmapt. ®axisenp 3 po3poOku
niporpamHoro 3abe3mnedeHnst [ Enexrponnuii pecype] / T. B. Kosamok, O. A. Ope-
xoB, O. II. Cupora. — 2014. — Pexxum nocrtymy: https://testprovider content.
blob.core.windows.net/documents/standarts.pdf.

3. JlaBpimeBa K. M. Ilporpamua imxeHepis : miapydauk [Enexr-
ponnuit pecype] / K. M. Jlaspimesa. — KuiB : «Akamem-tiepiomnka» HAH
Vxpainu, 2008. — 319 c. — Pexxum mocrymy: http://cyb.univ.kiev.ua/library/
books/lavrishcheva-6.pdf.

4. Bummescokuii B. I1. CMapT-IpoMHCIIOBICTS B €MOXY ITU(PPOBOL
€KOHOMIKH: TIEpPCIICKTHBH, HANPSMH 1 MEXaHI3MU pO3BUTKY [EnexTponHmii
pecypce] / B. I1. Bummaercekuii, O. B. Bienpka, O. M. 'apkymierko Ta iH. —
Kuis. — 2018 (3). — 192 c. — Pexxum moctymy: https://books.google.com/.../
Cmapt_npomuciosicts_B.html?

5. MexayHapoIHBIH ceMUHap TI0 BOTIPOCAaM MHHOBAIMH W pedop-
MHPOBaHHIO HHXKEHEPHOTO 00pa3oBanus «Bcemupras nannmatuea CDIOy :
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JIBA MIJIXOU JO PO3B’SI3AHHS
3AJAUI IJILOBOT'O IPOTPAMYBAHHSI.
3AJIAYA PO PEKJIAMHY AKIIIIO

Onexcienxo A. 0.2, Ilpasopcvra H. 12 lpau I B3 I pununcoka H. B*
Y4 Xuenonuyvkuti nayionansuuii ynieepcumem, gyn. Incmumymeuwka, 11
E-mail: *archi2608@gmail.com, 2margana200007 @gmail.com
Scogitare410@gmail.com, *grypynska@gmail.com

EnextpoHHa komepIiis — Ie MiKaBHUH, MEPCHEKTHBHUN CErMEHT
PHHKY, SKHH AWHAMIYHO PO3BUBAETHCSA 1 Mae Habip YHIKaIBHHX 0CO0-
JMBOCTEH, OJHAK, B HOTO OCHOBI JIEXKAaTh 3arajibHi NPUHINIH MapKETHUHTY.
Sk 1y 3BUMHOMY ISl HAC PUHKY, B €JIEKTPOHHIA KOMep1lii iCHy€e BeJInue3Ha
PI3HOMAHITHICTE MOJMKJIMBHX HANpsAMKIB KOMEpIiifHOi mismeHOCTI. Haii-
OUTBIII OUEBUIHHUYI — 1€ POJIAXK TOBAPIB 1 MOCKIYT uepe3 [HTepHeT.

[HTEepHET-CepenoBHILE HA/la€ BETNYE3HI MOMXIIMBOCTI TSI PO3BUTKY
KOHCAJITHHIOBUX KOMIIaHii, HaNpHKia, Ul HallpalfoBaHHS MMOTEHLIHHUX
KIIIEHTIB a00 HaJaHHS CBOIM KJIIEHTAM IMPOTPECUBHUX CTPATETiH I TMO3HK
1 BHecKiB 4epe3 IHTepHeT (OH-JAiH Kpemut, oH-naiiH nosuka) [1]. 3 pos-
BUTKOM [HTEpHETy eNeKTpPOHHA KOMEPIIis CTae AJS MIONPHEMIIB «HE PO3-
Kilmo, a 3aco0oM» NpPOCYBaHHS TOBApiB 1 MOCIHYr Ha OUIbII MIMPOKI
puHKH. IIuTaHHSA CTOITH HE B CTBOPEHHI [HTEpHET-KOHCAITHHIOBOI KOM-
naHii sIK Takoi, a B TOMY, 00 CTBOPEHHI OH-JIAiH KOHCAITHUHT OyB 3py4-
HUH 1 (YHKIOIOHATFHO HANOBHECHWH, JaBaB IMPHOYTOK i BUIIPAaBIOBYBaB
BKJIaJICHI B HHOTO KOIIITH.

3po3ymiio, Mo i B pealbHOMY, 1 Y BIpTyaIbHOMY IIPOCTOPi B JIOBIO-
CTPOKOBIH nepcneKkTuBi MeTa (GipMH — MakCHUMI3allis NpUOyTKY.

CraHgapTHa 3a7ada MaTeMaTHYHOTO IPOTpaMyBaHHS (GOpMyITio-
€ThCs K 3a7auya MakcuMmizarii (abo MiHimizaril) 3amanoi (yHKIii Ha 3a-
JTaHi1ll MHOXKHHI IOITyCTUMUX IbTEPHATHUB, SIKA OIHMCYETHCS CHCTEMOIO PiB-
HocTel abo HepiBHOCTEH. MHOXHHA JOIYCTUMUX AIBTEPHATHB € CYKYII-
HICTIO PI3HOMAaHITHHX CIIOCOOIB PO3MOITy pecypciB, sKi ekcrmepT 30mpa-
€ThCS BKJIACTH B JjaHy onepauito. [Ipu MojienroBaHHi B Takii ¢opmi peaib-
HUX 33/1a4 NPUHHATTS PIIICHb B PO3NOPSPKEHHI eKCIlepTa BHUSBISIFOTHCS
KiTbKa (MOKIIMBO HaBiTh KOHIIIKTYIOUMX MK cO0010) MUThOBHUX (DyHKITIH [2].

VY Takux CUTyaIlisIX iHOJi HEMOXJIMBO 3HAWTU €IWHUIN PO3B’SI30K,
SIKMI ONTUMI3y€e BC1 KOHGUIIKTYROUI itboBi GyHKI(L. ToMy HEOOXiAHO Iiry-
KaT¥ KOMIIPOMICHIH pO3B’sI130K, SIKHii BPaXOBY€E «BaXKIIMBICTb» KOXKHOT IIJTHOBOT
G yHKITIT.

Sk roBopuB Crioapt XeHapikcoH bpir amepukaHCHKHH comialib-
Hull ncuxoior: «Bectn 0i3Hec 6e3 pekiiaMu — Bce OJHO, IO IiAMOPTYBaTH
niBurHi B TeMpsBi» [3]. 3a cBO€r0 MPHUPOIOI0 KOHCANTHHTOBI MOCIYTH HE €
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MOCJIyraMd MacoBOTO IONHUTY, 1 TOMY BOHH He NMOTPeOyHOTh MacoBoi pe-
kiaaMu. OJHaK NPaKTHYHO KOHCAITHHIOBA KOMIIaHii BUKOPHCTOBYE pe-
KIaMy SK HaragyBaHHS mpo cebe i 3ampomenHs no niamory. CydacHa
KOHCalTHHroBa (ipmMa, oOuparoyu 3aco0u MpsIMOi pPeKIaMH, BUKOPHUCTOBYE
MOJKJIMBICTh PO3MIIICHHS pEKIaMU Ha TeneOadeHHi i panio, KOHIEHTPY-
€TBCSl Ha peKiiami y Ipeci, He 3a0yBaloud INpHU IbOMY IIPO pEKJIaMy B
IHTepHeT, HOBiMHMKAX, 30BHIMIHIO pekiaMy Ta crioHcopcTBO [4]. Ha BuOip
peKIaMHOI cTparerii Uis KOHKPETHOT KOHCAJITHHIOBOiI KOMIIaHIi BILIMBA€E
Oe3nmia (hakTOpiB: BiA THIy MOCITYr i HASBHOCTI CE30HHOCTI MOIHTY, IO
PO3Mipy KOMIIaHii Ta TPUBAJIOCTI HUKITY TOKYITKH TTOCIIYTH.

IIpu po3podui pekIaMHHUX CTpATETiii HAHBAXKIHUBIIIUMHU HapameT-
paMu € 4acToTa, 4yac BHUXOAY 1 OXOIUICHHS PeKJIaMH. 3aJIe)KHO BiJl pO3Mipy
peKIaMHOTO OIOKETY MOXKHA BHOMpPATH ab0 OXOTUICHHS OUTBIIOT KITBKOCTI
JIIOJIeH JeKinbKa pa3iB, a00 MEHIIOT KIJIBKOCTI 0ci0 aje Ouiblie Yucio pas.
[Ipn nmpoMy HeoOXimHO BpaxOBYBaTH, IO Pi3HI BUAW KOHCAJITHHTY BHMa-
ralTh PI3HUX PEKJIAMHHX cTpaterii [4].

3MOJCTIOEMO CHUTYAIlIF0: HeXail KOMIIaHii X0d4e IpPOBECTH pe-
KJIAaMHY aKIIif0 Ha pajio, TenebadeHHi Ta [HTepHeTI. Y HACTYNHIN TaOMHUI
HaBEJCHO JaHi MPO KUIBKICTH JIIOJEH, OXOIUICHUX TUM YH IHIIUM BHIOM
pEeKJIaMu, BapTiCTh Li€l PeKIIaMH 1 KUTBKICTh HEOOXITHUX PEKIAMHHX arcH-
TiB. Bci i AaHi BilHECEH1 10 OJIHIET XBUIIMHI pEKJIaMHOTO 4acy (Tabi. 1).

TaGmuus 1
Tloka3Huk Pamio TenebaueHns Iarepuer
PekiamHa ayauropist (MiH ocib) 4 8 6
Bapricts (THC. 1071.) 8 24 12
KisbKicTh pekJIaMHHX areHTiB 1 2 3

Pexiiama noBWHHA OXOIMUTH HE MeHIIe 45 MUTBHOHIB YOJIOBIK (Tak
3BaHa peKIaMHa ayAWTOpisd), aje KOHTPAKT 3a00pOHsSE€ BUKOPHUCTOBYBATH
Oinple 6 XBWIMH peKiIaMH Ha pajio, pekiama B IHTepeHT € 000B’I3KOBOIO.
3aMOBHUK MOK€ BHAUIUTH Ha L€ MPOEKT OIKET, M0 HE IEePEBHUIIYE
100000 mos., KUTBKICTh peKIaMHHX areHTiB oOMexeHa y 10 gonoBik. CKiTbku
XBWIMH PEKJIaMHOIO 4acy 3aMOBHHMK Ma€ KyMUTH Ha pajio, CKUTbKH Ha
TenebadeHHI Ta B [HTepHETI?

3acTocyeMO METOIM IUIBOBOrO IporpamyBaHHsi (OaraTokpure-
piampHOI onTHMI3awLii I PO3B'sI3aHHS 33/a4 JIHIHHOTO MPOTpaMyBaHHS 3
JIeKUTbKOMa LUIBOBUMHU (QyHKIIIMM). [l 3HAXOJDKEHHS PO3B'SI3KY 3acTo-
CYEMO METOJT BaroBux koedimieHTiB i MeTox npiopureriB. O0uaBa METO M
3aCHOBaHI Ha 3Be/CHI MHOXMHH YaCTKOBO MIUTHOBUX (PYHKIIH m0 omHiel
UTb0BOT QyHKIIT. Y MeToi BaroBux KoedillieHTIB €IMHA [[ITbOBa (QYHKILIs
(opMyeTbCS K 3BaKEHA CyMa BUXITHUX YAaCTKOBUX IUTBOBUX (YHKIIH. Y
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METO[Ii TIPIOPUTETIB HAa YACTKOBI LTI BCTAHOBIIOIOTHCS MPIOPUTETH B TIO-
PsLOKY TX BaKnuBoCTi [5].

Memoo eacosux koegpiuienmis. IlozHauumo depe3 X1, X 1 X3
KUTBKICTh XBHJIMH PEKIAMHOTO Hacy, 3aKyIICHOTO BiANIOBiOHO Ha pajio,
tesiebaueHHi Ta B [HTepHer. [y naHOi 3apadi HiJIbOBOTO MPOrpamMyBaHHS
MOKHA 3aJaTH TAKi YaCTKOBI LUTb0BI ByHKIii: MiniMizyBatn Gy = S;* (s
BUKOHAHHS YMOBH IIOJI0 PEKIaMHOI aynutopii), minimMisyBatu G, = Sy (st
BHKOHAHHS YMOBH IIOJ0 OFODKETY) IIPH BUKOHAHHI OOMEKEHB:

4x,+8x,+6x3+ Sf —S; =45 (yMoBa 010 peKJIAMHOI ayAUTOPIi),

8x1+24x,+12x3+S, —S, =100 (YMOBH 1110/10 OFO[DKETY),

X1+ 2 x, + 3 x2 < 10 (0OMexeHHS 010 PEKJIAMHUX arcHTIB),

X1 < 6 (0OOMeXeHHs peKIaMy Ha pajio),

X3 > 1 (oOMexxeHHs pexiiaMu B IHTepHET),

X1, X2, X3, 51+, S1, 32+, S, > 0.

MeHekepy 3aMOBHHKA BB)KAIOTh, 110 BUKOHAHHS YMOBH 3a 00-
CSITOM PEKJIaMHOT ayAuTOPil y /IBa pa3u BayKJIMBIIIE, HDK BUKOHAHHS YMOBH
mono Oromkery. ToMy y3aranbHeHa IiTbOBa (YHKIiA Oyle MaTh TaKui
Burnsn: MiniMisyBatn Z = 2G; + G, =25," +S;.

OnrtumanbHuil po3B 30K 1i€l 3a1a4di HacTynHu: Z = 22, x; = 1,75
XBUJIUHU, Xp = 2,625 XBUJIWHHU, X3 = | XBUJIUHA, Sl+ = 11 MinpHOHIB YO-
JIOBIK, 1HIII 3MIiHHI JOPIBHIOIOTH HYNIO. ToH (akT, MO ONTHMaJbHE 3Ha-
YeHHs MUTFOBOI (DYHKIII1 HEe JOPIBHIOE HYJIIO, BKa3ye, 10 IPHHANMHI OJHA 3
BUXIZIHUX LITbOBUX (YHKII HE AOCSIJIa CBOTO ONTUMAJIBHOIO 3HAYCHHS.
JliticHo, ockimbku S;° = 11, To 06CAT peKIaMHOI ayAUTOPii MEHIIH Bix
3arTaHoBaHoro Ha 11 mineioHiB. [Ipu poMy ymoBa miono OIOMKETY BHU-
KOHaHa, ocKinpku Sy = 0.

Memoo npiopumemis. [IpunycTMO, 1110 HAHOUTBIINK MPIOPUTET
Mae€ TPUBATHA [UTHOBA (YHKINiSA, SKa BIAIIOBiTa€e YMOBI, IO HAKIAAE€THCI
Ha 00CAT peKIIaMHOI ayIHUTOPIi.

Eman 0. G; ~ Gy, ne Gy: minimisyBarn S;° (ymoBa momo pe-
KaMHOi aymuTopii), Go: minimizysaru Sy, (YMOBa 1100 GHOIKETY).

Eman 1. Po3p’suxemo mepiy 3aady JIIT: minimisyatu Gy = $;°
IIPY BUKOHAHHI 0OMEXEHb!

Axy+8Xxy+6 x5+ —S; =45 (yMOBa MO0 PEKIAMHOT ayUTOpii),

8x1 +24x,+12 x3+S," —S," =100 (ymoBa moio Oro[KeTy),

X1+ 2 X, + 3x3< 10 (0OMEKEHHS 00 PEKJIAMHUX arcHTiB),

X1 < 6 (OOMEKEHHSI pEKIIaMH Ha PaIio),

X3 > 1 (oOMexeHHs pexnamu B [HTepHETI),

X1, X2, X3, 51+, S1, 32+, S, > 0.
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OnTuManbHHAN PO3B’ 30K 1€l 3amaui: X1 = 1,75 xB, X, = 2,625 xB,
x3 =1 xB, Sl+ = 11 M= ocib, iHmI 3MiHHI JOPIBHIOIOTH HYM0. P03B 130K
MOKa3ye, 110 YMOBa 3a 00CATOM pEeKIaMHOI ayIuTopii He BUKOHYETHCA 3
nedimarom B 11 Mt oci6. YV 1poMy 3aBxanHi Mu MaeMo p1 =S . Tomy B
HACTYITHOMY 3aBIaHHI 101aMO 0OMEKEHHS si" =11

Eman 2. Po3s’soxkemMo HacTynHy 3anauy JIII: minimizysatn Gy = S
IIpY BUKOHAaHHI THX CaMHX OOMEXEHb, IO 1 B IONepenHid 3axadi, 3 J0-
JaTKOBUM OOMexeHHAM S;° = 11. Ane B JaHOMy BHIIA[Ky HEMAe HEOO-
XiJTHOCTI pO3B’sI3yBaTH APYTY 33aady, OCKUIBKH BXE B PO3B’SI3KY IepIIoi
Maemo S; = 0. Omxe, po3B’sI30K IMEpIIOi 3aJavi aBTOMATHYHO € ONTH-
MallbHUM PO3B’s13KOM Jipyroi. Po3B’s30k S, = 0 mokasye, 110 0OMeXeHHS,
SIKE CTOCY€EThCS OI0KETY PEKIaMHOI KOMITaHii, BAKOHYETHCSL.

JlomaTkoBe 06MexeHHs Sy = 11 MOKHa Takox BpaxyBaTH LLUISIXOM
nizcraHoBKy 3HadeHHs 11 3amicTh 3MiHHOT S; y nepire oGMexenHs. OTpu-
maeMo Taky 3agaqy JIIT: minimisyBatn G, = Sp” mpr 0OMeEKEHHSX:

Ax1+8x,+6x3—5; =34,

8x1+24x,+12x3+S," — S, =100,

X1 +2x,+2x3<10,

X1 <6, x3>1,

X1, X2, X3, S1, 52+, Sy >0.

Y HOBOMY (hOpMYITFOBaHHI I1i€1 3a/1a4i Ha OJHY 3MIHHY MEHIIIE, HK
y nepuiii. Tenep MU BUKOPUCTOBYEMO Ty caMy 3ajJady, 1100 mokas3arH, 1o
HalKpanuii po3B’sI30K BUXOJUTH TOJI, KOJIM B METOMI IPIOPUTETIB BUKO-
PUCTOBYETBHCS OTNTHUMI3AIlid «CIPABXKHIX» MUTBOBUX (YHKIIH, a HE THUX
IUIBOBUX (YHKITIH, SIKi OYAYIOTHCSI TUIBKH JJISI TOTO, 100 BUKOHYBAJIUCS
TIeBHI 0OMEXCHHSI.

Llinmi, mocraBieHi B 3a1a4i, MOXHa MepeopMyIIOBaTH HACTYITHUM
YHHOM.

Mera 1. MakcumizyBatu obcsr pekiiamuoi ayauropii (Py).

Mera 2. MiHiMi3yBaTH BapTicTh pekiaMHol kammaHii (Py).

MaremaTyHO Ii IJIi MOXKHA BHMPAa3HTH 3a JOIOMOTOI0 TaKUX
UTBOBUX (DYHKIIIH.

MaxkcumisyBatu P; = 4 x; + 8 Xxp+ 6 x3, minimisyBaru P, = 8x; +
+ 24XQ+ 12X3

Oxkpemi oOMexeHHS Ha OaxaHW OOCIT PEeKIaMHOI ayJauTopii Ta
BapTICTh PEKIIAMHOT KaMIaHil B JAHOMY BUITAJKy 3aliBi, OCKUIBKH ISl IIHX
BEJIMYMH MU OTPUMAEMO MEXI ITICIsI pO3B’3aHHS BiIMOBIAHUX 3a1a4.

OTpuManu HOBY 3a7a4y.

Maxkcumisysatu Py = 4 x; + 8 xp+ 6 x3.
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MiuimizyBatu P, = 8 X1 + 24 X+ 12 x3 npu 0OMeXeHHSIX

X1 +2x+2x3<510,x1<6,x3>1, x1, X2, Xx3>0.

Po3B’spxeMo 3amady 3a JOTIOMOTOIO MPOLIEAYPH METOAY IIPIOPHUTETIB.

Eman 1. Po3B’s13yemo nepry 3agauy JIIT.

MaxkcumizyBat P; = 4 x1 + 8 Xxp+ 6 X3 mpu 00MeKEHHSIX

X1 +2x+2x3<10, x1 <6, x1, X2, X3>0.

OrnTuManbHAN PO3B’SI30K i€l 3amadi: X1 = 1, x, =3, x3 =11 P; =34,
3BiicM BHIHO, WO OOCST pEeKJIaMHOI ayAUTOpii HE MOXKE IMEPEBUIUTH
34 miH ocib.

Eran 2. lTomamo oomexxeHHs 4 x1 + 8 x, + 6 X3 > 34, sike rapaHTye,
IO PO3B’S30K, OTPUMAHWI Ha TOMEpPEeTHbOMY eTalmi, He Oyae TipmuM, i
po3B’sikemMo Taky 3anaqy JIII:

MiHiMi3yBaTH P, = 8 x1 + 24 X, + 12 X3 npu 0OMeKeHHSIX

X1 +2Xx,+3x3<510,x1<6,x3>1,4x1 +8xy+6x3>34, x1, X0, Xx3>0.

Maemo Takuii ONTUMATBHHHN PO3B’S30K i€l 3amaqi: P, = 76000 mou.,
X1 =5xB,X,=1xB1x3=1xB. M OTpUMaJIN TOW CaMHii OOCST pEKIAMHOL
aynutopii (P; = 34 miH ocib), ane 3a Mennry BapticTb. Lle pe3ysbrar Toro,
II0 TYT IIYKAJIX ONTHMAaJbHI 3HAYCHHS BIANOBIIHHX BEIWYUH, a HE MIPOCTO
3aI0BOJILHSUIA 0OMEKEHHSIM.

OTxe, SKICTh NMPUHHATUX PILIEHb Yy 33jJa4ax LUIBOBOrO Iporpa-
MYBaHHS 3aJI€KUTh: Bijl CIIOCOOY PaH)KyBaHHS YaCTKOBHX LUILOBUX (DYHK-
Iiff 32 CTyHmeHeM iX BaXKJIMBOCTI Ta CTYNEHS THYYKOCTI MHOKHHH OOMe-
eHb. MeTou po3B’s3aHHs 3aa4 [[IJIbOBOTO MPOrpaMyBaHHS — 1€ MOIIYK
«e(heKTHBHOTO PO3B’SA3KY».
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MNOHATTSA KPUMIHAJICTUYHOI
XAPAKTEPUCTHUKU 3JI0OYNHIB
TA 11 3BHAYEHHSA B METOAUII PO3CJII Y BAHHSA

Micrwopa H. M.
Hayionanvna axaoemis enympiwnix cnpag Yxpainu
Kuis, nn. Conom sncoka, 1, Yrpaina, e-mail: misnat@meta.ua

Y KpuUMiHATICTHYHIN JIiTepaTypi JOCUTH aKTHBHO BHBYAETHCS TPOO-
JieMa KpUMIHATICTHYHOT XapaKTepHCTHKH 3JI04YMHIB. BuHUKHYBIIN 1m1e B 60-X
POKax MUHYJIOTO CTODPIYYs, LISl HAYKOBA KaTeropis craia npeAMeToM JOCIi-
JUKeHHSI 0araThOX BYCHMX-KPHMIHANICTIB. 3a OCTaHHIH Iepioja MiAroToB-
JeHo Oarato poOiT, sSIKi CTOCYIOTBCS PI3HMX acCIIEKTIB KPUMIHATICTHYHHX
XapaKTepUCTUK TMEBHUX Kareropii 31mounHiB. OfHAK IOCHIKEHHS 4acTo
HETOBHI, a OJepKaHi pe3yabTaTH HE 3aBXKIW BIPHO IHTEPIPETYIOTHCS, He-
JIOCTaTHBO IOB’S3yIOTHCS 13 CHOTOJHIMIHIMM TpoOieMaMH NpakTHku. Bee
1ie, 3 Halloi TOYKH 30Dy, € HACTIIKOM HEIOCTaTHhOT PO3poOIeHOCTI Mpo0d-
JIEMH Ha 3arajlbHOTCOPETUIHOMY PiBHi, HEBUPIIICHOCTI MUTaHb, HASBHICTH
CYTTEBHUX PO3XOJUKEHb Y IOTJIsIIaX Ha IPUPONY, CYTHICTh, CTPYKTYPY, KiJIb-
KICTb €JIEMEHTIB KPUMIHAIICTUYHUX XapaKTEPUCTHUK, OCHOBY IX CHCTEeMa-
TH3allii, HAyKOBE 1 MIPAaKTHYHE 3HAYECHHS IIbOTO MOHATTA, CIHIBBIIHOIICHHS
Horo i3 cyMbKHUMH TOHATTAMH [1].

3HauHUI BKJIaZ B PO3POOKY KPUMIHATICTHYHOI XapaKTEPUCTUKU
3MoYnHIB BHecnH Taki BUeHi, sk P. C. benkin, B. I1. Baxix, O. 1. Bo3rpis,
B. I'. T'onuapenko, 1. @. I'epacumos, JI. 5. JIpankin, O. H. KonecHiuenko,
B. €. Konosanosa, B. K. Jlucuuenko, C. I1. Mirpiues, 1. ®. IlanTenees,
M. B. CanreBcokuii, M. O. CeniBaHoB Ta iH.

AHaii3 OCHOBHMX HOTJISIB HA MOHATTS KPUMIHATICTHYHOT Xapak-
TEPUCTHKHU 3JIOYMHIB CBIIYUTH, IO TOPAJ 13 3araJbHUMH O3HaKaMH, ic-
HYIOTH P PO3ODKHOCTEH y (OpMYITIOBaHHI. 3aralbHUMHU € BUIUICHHS
CHCTEeMH O3HAK, SIKi MPUCYTHI TUM YH IHIIUM BHJaM 3JOYMHIB. Pi3HUMU €
(dopMH MPOSBY IIUX O3HAK y MOHATTI «KPUMIHAIICTHYHA XapaKTEPUCTHKA
3nm04MHIB». Ha 1yMKy oHUX aBTOpIB, 1l O3HAKH (OPMYIIOIOTHCS Ha OCHOBI
BUBYEHHS Ta y3arajJbHEHHS CJIiA40i Ta CyAOBOI NPaKTUKHU [2], IHIIKMX — Ha
OCHOBI THITOBHX O3HaK MpPO OOCTaBMHH 3JOYMHY [3], TpeTiXx — Ha OCHOBI
JIaHUX, 110 XapaKTepH3yIOTh AesKi CUTYyalliifHO-iH(OopMaNiiiHi acrieKTH yTBO-
PEHHSI THX YW IHIIMX CJINIB 37I04MHY [4], yeTBepTHX — Ha OCHOBI 00 €K-
TUBHUX JaHUX PO MEXAHI3M 3JI0YMHHOTO TisTHHSA [5].

TakuM umHOM, (QOPMYIIOIOYM MOHATTS KPUMIHATICTHYHOI Xa-
PaKTEPUCTUKH 3JI0UMHIB, OUIBIIICTh BUCHHX, SIK IPABHJIO, IMIJKPECIIOIOTh
HaAMOUTBII BaXKJIHBI, Ha 1X TyMKY, i O3HAKH.
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MeToro KpHMIHANICTHYHOT XapaKTEpPUCTUKH € ONTHUMI3allis Mpo-
I[ECY PO3KPHUTTS Ta PO3CIIAYBaHHs 3JI04MHY. TOMy B Hiil MOBHUHHI OyTH HE
OyIb-sKi BIZIOMOCTI MpPO 3JI0YUH, a TUIBKU Ti, SKi MAarOTh 3HAYCHHS s
opraizanii JisTTbHOCTI PAIiBHUKIB TIPABOOXOPOHHHUX OPTaHiB 3 PO3KPHUTTS Ta
PO3CIIAYBaHHIO 3JIOYMHIB 1 TIOJIETIIYIOTH PIllICHHS! 3aBllaHb IMPaBOCYIs.
Tomy, Ha Hally AyMKY, HalOUTBII BJAJTMM BU3HAYCHHSM KPUMIHATICTHYHOT
XapaKTEepUCTUKH 3JI0YMHY € OCHOBaHa Ha IIPAKTHUIIl IPaBOOXOPOHHUX Op-
raHiB Ta KPUMIHAJTICTUYHHUX JIOCITI/PKEHb MOJIENIb CUCTEMH 3BEJICHUX BiZ0-
MOCTEH TpO KPUMIHANICTHYHO 3HAYMMI O3HAKH BUAY Trpymu abo KOH-
KPETHOTO 3JI0YHHY, KA Ma€ 32 METY ONTUMI3ALiI0 MPOLECY PO3KPUTTS Ta
PO3CIiIyBaHHS 3JI0YHUHIB.

Iopsn i3 BU3HAYCHHSAM MOHATTS KPUMIHAJIICTHYHOI XapaKTepHC-
THKH 3JIOYMHIB HEOOXiIHO MpaBUIBHO CHOPMYIIOBATH ii €JIEMEHTH, SKi B
KOMIIJIEKCI CKIJIQIaloTh €IMHY CHUCTEMY XapaKTEPHUX KPHUMIHATICTHYHHX
o3Hak 3mounHy. Cepen poOIT BUCHMX-KPHMIHANICTIB HEMAa€ €IUHOTO IIO-
TSIy Ha ENEMEHTH KPUMIHAIICTUYHOT XapaKTepPUCTHKH 3JI0YHMHIB, X04ya B
OCTaHHI POKH CIIOCTEpIraeThcs 30JMKEHHS TOYOK 30py 3 LBOTO JIUCKY-
cifiHoro muTaHHA. ToMmy mpu (GOPMYITIOBaHHI CKIaay eleMEeHTIB KpUMiHa-
JICTUYHOI XapaKTepUCTHKU HeoOXiZHO BpaxoByBaTH HactymHe. [To-mepre,
HEOOXiTHO BUXOJWTH i3 TMpaBWIBHOTO BU3HaueHHS B.A. OOpasmoBoro i
B.I'. TanaceBn4a mpo Te, MO KPUMIHATICTHYHA XapaKTePUCTHKA 3JI0UHHIB
(dopMmyeThes Ha 0a3i MpoIleCY BUMHCHHS 3JI0YMHY, a CIIiUa CHTYyallis — Ha
0a3i mporiecy posciinyBaHHs 3mounHiB. [lo-Apyre, 3a paMKaMu Koia eJe-
MEHTIB KPUMIHAIICTUYHOT XapaKTEPUCTUKH HEOOXITHO 3aIUIINTH HE TUIBKH
03HAKH Ta PUCH, 110 XapaKTePU3yIOTh MPOIIEC PO3CITIAYBaHHS 3I0UMHIB, ajle
1 KOMITOHEHTH, IO HE BITHOCATHCS OO MPEOMETy HAyKH KPUMIiHATICTUKA
(Hanpukiaj, cycrniibHa HeOe3neka, TUHaMiKa 3JI0YUHIB, 10 BHUISIOTHCS
[.®. I'epacumoBuM Ta B.A. Jlenamesum); abo neTani3yroun OUTBII 3araibHi
0 3MICTy eNleMeHTH (HANpHKIaf, CTYMiHb IIPUXOBAHHS, MAaCKyBaHHS 3J10-
4yuHy, 3anpornoHoBaHi 1.®. ['epacuMoBHM, sIKi HacIpaBAl CKIAJalOTh OJIHY
CTOPOHY OLUIBII 3arajJlbHOTO E€JIEMEHTa XapaKTepUCTUKH — CIOCO0y BYM-
HEHHsl 3JI0YMHY); YM BIJHOCATHCS TUIBKM 1O BY3bKOI TPYIH 3JI0YMHIB
(TaKUM €IEMEHTOM € YMOBH OXOPOHH IIpeIMeTa MOCsATaHHs, 3allpOIIOHOBaHI
B.I'. TanaceBudem Ta B.A. O0pa3moBum); 9u BXOASYH A0 CKIALy iHIIOTO
MOHATTSL KPUMIHANICTUYHOT MeToauku (Tak, B.M. BuxoB B kpuminaiic-
TUYHY XapaKTePHCTHKY TPYIIOBUX 3JI0UYMHIB HEMPaBOMIPHO BKIIOYa€e oOcTa-
BHHH, SIKi HEOOXiTHO BCTAHOBUTH B XOJI1 PO3CIiTyBaHHS, SKi MalOTh CaMOC-
TillHE TpoLecyalbHe Ta KPUMIHAIICTUYHE 3Ha4YeHHs). Tomy, Ha Hany
IIyMKY, JOIUTFHO BHUAUISATA HACTYIHI €IEMEHTH KPUMIHAIICTHYHOI Xapak-
TEPUCTHKHU 3JI0OYMHIB: 1) MpeaMeT 3JIOYMHHOTO MOCSTaHHs; 2) crnocid BYH-
HEHHs 3JI0YMHY B HOTO IIMPOKOMY PO3YMiHHI; 3) ciliioBa KapTuHa B il K-
PpoKiif iHTepmpeTanii; 4) ocoda 37T0UHHIIS.
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[Tpn poMy HEOOXiTHO BpaxoBYBaTH, IO KPUMIHAJICTHYHA Xapak-
TEPUCTUKA € JUHAMIYHOIO CHCTEMOI0, OCKUIbKM 3aCHOBaHa Ha IpaBo-
0oXOpoHHIN npakTuli. ToMy y KoXHOMY BHII (Ipyri) ab0 KOHKPETHOMY
37I0YHMHI CTPYKTypa KPHMIHAJICTUYHOI XapaKTEPUCTUKH MOXE 3MIHIOBATH
CKJIaJl KPUMIHAJTICTUYHO 3HAUYUMHX O3HAK, Y B3a€MOJII0 MOXYTh BCTYIIATH
HOBI 00’ekTH, ab0 MOXe 3MiHIOBaTHCs croci0 Takoi B3aemonii. Tomy
CTPYKTYPY KPHMIHATICTUYHOT XapaKTePHCTUKH HEOOXITHO BUBYATH Bij-
MOBITHO JI0 KOXKHOT KOHKPETHOT METOAUKU PO3CITiyBaHHS.

[Ilono 3HaYeHHS KPUMIHAJTICTUYHOI XapaKTEePUCTUKH, TO SIK CIHpa-
BEUTMBO 3ayBaXXIJIM aBTOPH MiAPYIHHUKA 3 KPUMIHATICTUKH TIiJT 3aTaJIbHOIO
penakuiero P.C. Beskina — KpUMIHAIICTHYHA XapaKTEePUCTHKA SIBJISIE cOO0I0
MaTpHLIO, IO «HAKIAJAETHCS» HAa KOHKPETHHH BHUIMAJOK 1 JO3BOJISIE IIO-
OymyBaTH Woro BiporimHy Moeins [6].

Bonnouvac, y cBoiit crarti P. C. BenkiH roBopuTh mpo T€, IO
«KpUMIHANICTHYHA XapaKTEPUCTHKA 3JI0UMHIB HE BUIIPaBAaiIa MOKIAJCHI Ha
Hei Hamil 1 BUCHMX, 1 MPAKTUKIB, BIXKWIA cebe, Ta i3 peaJbHOCTI mepe-
TBOpHJIACh Ha UIIO3iI0, B KpUMiHaNiCTHUHUH (anTtom» [7]. Tak, npakTuyHa
poboTa BHsIBHIIa OOMEXKEHI MOXKIIMBOCTI 3aCTOCYBaHHS TUIIOBUX KpUMiHA-
JICTUYHHUX XapaKTEPUCTHK Y PO3KPHUTTI 1 po3ciimyBaHHi 3nounHiB. [IpoTe,
Ha Hally TyMKY, HEMOXJIUBO BiIMOBHUTHCS BiJl TAKOTO HAyKOBOTO MOHSTTS,
SIK KpUMIHATICTHYHA XapaKTepUCTHKA 31049nHy. OCKITbKM HaBiTh OyIoy4d B
TAKOMY BUTJISI, SIK MOJIEJb CUCTEMH 3BEACHHMX BIJOMOCTEH NMpPO KpUMiHa-
JCTUYHO-3HAYMMI O3HAKM BHUIY TPynH ab0 KOHKPETHOTO 3JI0YUHY, SKa
BiZoOpaxkae 3aKOHOMIpPHI 3B’SI3KM MDK IIMMH O3HAaKaMH 1 CIIyrye moOynoBi
TUIIOBUX BepCili, 0 OepyThCs 3a OCHOBY IIPH IUIaHYBAaHHI PO3CIIiTyBaHHS
37I0OYMHIB, THUIIOBAa KPUMIHAJIICTHYHA XapaKTEPHUCTHUKA BAKJIMBA UL IIpak-
TUKHU. 3BUYalHO, IO BUCYHYTI Ha MIOYaTKOBOMY €TaIli Bepcii € TUIIOBUMH,
SIKi B TIPOIIECI PO3CIiIyBaHHS YTOYHIOIOTHCS, ajle B yMOBaxX iH(opMaIiiiHoi
HEBU3HAYEHOCTI BOHU JOTIOMArarTh CIIIYOMY BH3HAYUTHCH 3 HANPSIMKOM
PO3CITiTyBaHHS.

OTxe, KpUMIHATICTHYHA XapaKTepHCTHKA, OyAydH 3arajbHOI0 Ka-
TEropi€l0 METOIMKH PO3CIIIAYBaHHS OKPEMHX BUIIB 3JI0YMHIB, MA€ BAXKJIMBE
3HAYEHHS, OCKUIBKU € BIPOTIAHOI0 MOJEIUII0 KOHKPETHOTO 3JI0YMHY, 0-
3BOJISIE CIMIOMY OLTBIT TOYHO OIIHWTH CIIAYY CHUTYAIlito, OyayBaTh ciimdi
Bepcii, BU3HAYUTH HAINPSIMH PO3CIiTyBaHHS, [IIECIPSIMOBAHO 30MpaTu J10-
Ka30BYy iH(OpMaIlio, parioHaIbHO BU3HAYAIOYH KOMILJIEKC [IEPIIOYSProBUX
CITITYUX IiH Ta IX MOCIIIOBHICTE.
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Po3BUTOK TIPUKOPIOHHOT CHIBIIPAIli € TPIOPUTETHAM HATPSIMOM JIep-
JKaBHOT Ta PErioHaNbHOI IMOMITHKH, SIKMH 3MaTHUH 3a0€3MeUnTH CTalni co-
iaThbHO-€KOHOMIYHUH DPO3BUTOK PETiOHY Ta BigirpaTH BaXJIMBY POJIb Yy
Ipo1ieci MPUCKOPEHHS €BPONENCHKOI iHTerpanii ykpaiHcbkoi aepkasu. Oc-
ITHIA HampsiM 3aliMae BaXJIMBE Miclle Yy 3A1HCHEHHI MPUKOPJOHHOI CITIBII-
pami 3akapmarcbkoi oOnacti. B3aemoBimHOCHHE y cepi OCBITH € BH3HA-
YaJbHUMH 1 CITy’KaTh JDKEPEIOM DPO3BUTKY, (OpMyBaHHS Ta 30araueHHs
e(eKTHBHOTO KaIpOBOTO, HAYKOBOTO Ta IHHOBAI[IMHOTO NOTEHIIATY pe-
rioHy, IO Jae 3Mory 3a0e3NeYuTH MIATPUMKY HaIlOHaJbHUX IHTEpeciB
VYkpaiHu B yMOBax €BpOIEHCHKOi iHTerpamii. OJHUM i3 TOJNOBHHX 1 IyXe
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BJIMBUX YHHHUKIB 1X (opMyBaHHS € reorpadidHe MOJIOKEHHS Kparo,
ocoOnuBOCTI KIliMary Ta peibedy, OaraToHal[lOHaIbHE HACeNeHHs, Me-
JKYBaHHS 3 IHITNMHU KpaiHaMmu — YTopmuHoto, PymyHieto, CnoBampkoro Pec-
nyonikoto Ta Ilompimero — cmiBmpans 3 SKMMH Y Tajly3i OCBITH TpHBAaE
MPOTATOM 0araThOX pPOKIB Ha OCHOBI YMHHOTO YKpPaiHCHKOTO Ta MDKHa-
POJHOTO 3aKOHOJABCTBA, AI0YNX yrof PO MapTHEPCTBO.

IIpuxopmonHa cmiBmpars 3akapnarcbkoi 00JacTi B Taiy3i OCBITH
peaTi3oBYeThCs Yepe3: MPOBEACHHS ceMiHapiB, KOH(EpeHIlii, TpeHIHTiB; opra-
Hi3aIlif0 HABYAIbHO-03HAHOMYHX MOTIOK, 3ycTpiduel, eKCKypCiit; po3poOKy
HABYAJIbHOI 0a3M OCBITHIX YCTaHOB, pO3pOOKYy 0a30BHX HOCIIIDKEHBb PO
OCOOJMBOCTI CHCTEMHU OCBITH B IPUKOPAOHHUX PETIOHAX; PO3POOKY Ta BIIPO-
Ba/DKEHHS ICHYIOUMX MICIIEBUX OCBITHIX MporpamM 3 OOMIHY IOCBiZOM;
pO3pOOKY MporpaM HaBYaHHS JJIsI BUHTENIB 1 JUPEKTOPIB HABYAIBHUX
3aKJIa/IiB; IPOBEACHHS OOMIHY TOCBITOM MiX 3aralbHOOCBITHIMHU IIIKOJAMU,
KOJIE/KaMH, BUIIMMH HaBYaJIbHUMHU 3aKJIalaMH B IIPUKOPJIOHHUX PETIOHAX;
PO3po0OKy 0a3u JaHWUX MOTEHLIMHUX MAapTHEPIB 1 YCTAHOB, 3alliKaBICHUX Y
CHiBOpali; po3poOKy IMYTIBHUKIB KpamuX MPAaKTHK JJIsI OCBITHIX YCTaHOB;
OOMIH YYHSIMH, CTyJCHTaMH, BUKJIaJa4aMHi B paMKax MapTHEPCHKOi CHiB-
npari MbK IPUKOPJIOHHUMH YCTaHOBaMH; HaJaHHs iH(opMmanii moao Mos,
3BUYAIB, TPaJMIIiH, iCTOPIi Ta KYIBTYPH CYCIIHIX KpaiH y HaBYaIbHIX MPOTpamMax
TIPUKOPIOHHHX LIK1T; 3aIPOBA/PKEHHSI IBOMOBHHMX HABYAJIbHUX IIPOTPaM.

BripoBa/ukeHHSIM BKa3aHWX BUJIB JAISUIBHOCTI 3aliMaroThCs, 30-
KpeMa YIIpaBIIiHHS OCBITH i HayKH 3akapraTchbkoi 00JacHOI aaMiHicTpaIlii,
BiIIUIH, YIPAaBIIiHHS OCBITH paiiiepaJMiHICTpalliii Ta MiICBKBUKOHKOMIB,
3akapnaTchKkuil IHCTUTYT MICISAUTUIOMHOI TIEJaroTi9HO1 OCBITH, 3arajibHO-
OCBITHI, TIpodeciiiHO-TeXHIYHI Ta BUIIi yu0o0Bi 3akiaau obnacti. [IpaBoBoo
OCHOBOIO JISUTBHOCTI OCBITH Y NMPUKOPAOHHIN criBmparli € [Iporpama po3BuTKy
TPAHCKOPJIOHHOTO CHiBpOOITHHIITBA 3akapmarcbkoi 061. Ha 2016-2020 pp.
[1], Iporpama 3abe3neueHHs: pO3BUTKY OCBITH, KYJIbTYpH, TPaIUIliii Halio-
HaJbHUX MeHmMH obyacti Ha 2016-2020 poxu [2], IIporpama po3BHUTKY
ocgitu 3akapnartsa Ha 2013-2022 poxwu [3], mapTHEPCHKi Yyroau MK 3aKia-
JlaMHU OCBITH TIPUKOPJIOHHMX KpaiH. OpraHu AepaBHOI BJIaJH Ta MiCLIEBOTO
CaMOBpsAyBaHHS 00JACTi BXKUBAIOTh 3aXOMiB IS TIOKpAIIEHHS SKOCTI
JOIIKUTBHOT OCBITH. 3 METOI0 IpONaraHAd 3BHYAIB, TPAgUIild, KYJIbTyp
kpain Yropmuny, Pymynii, CnoBanpkoi PecrryOmiku, Yexii, nomkinbHi 3a-
KJIaJ{ YKIAJaloTh YrOOU TPO CIHIBPOOITHHUITBO, OEpyTh Y4acTb Y MiK-
HapoOJIHUX MPOEKTaX. BaXIMBUM HampsSIMKOM MDKHApOIHOI CHiBIpami B
OCBITI € IMO3aIIKUIbHA OCBITa Ta BMXOBHA po0OTa, SIKIi BUXOBYIOTH OCO-
OHCTOCTI 32 MOPaJIbHO-ETHYHUMHE NpHHIUIIaMU. B obxacti xitots 33 mosa-
HIKUIbHI HAaBYANIBHI 3aKi1aa, 4 13 HUX 00JIaCHOTO IIANOPSAKYBaHHS y SKHX
3aTy4aroThCs IITH JI0 CHOPTY Ta TBOPYOCTI, Peali3yloThCs iX 33/ yMH i BIO-
o0aHHS MUITXOM Y4acTi y pi3HOMaHITHAX 3MaraHHAX Ta KOHKypcax.
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[ligroToBKY KOHKYPEHTOCIIPOMOKHUX Ha PHHKY IIpari KBajigiko-
BaHUX POOITHUKIB B 0Onacti 3a0e3mneuyroTh 18 mepxaBHHX TpOdeciiiHO-
TEXHIYHUX HAaBYAJIBHUX 3aKialiB. Ha BUKOHaHHA yrogu mpo HMapTHEPCTBO
MK 3akaprarcekoro OJIA ta [IpsmiBCbKUM CaMOBPSITHIM KpPaeM y paMKax
npoekty [Iporpamu nmpukopmoHHOro criBpoOiTHUNTBA «Jltoam — moasam»
BinOyBaroThcs: OOMIHM i HaBYaHHS MOJIOJUX CHCIIATICTIB U BIIPOBa-
JUKEHHST HOBITHIX TEXHOJIOTIH 1 METOJIMK BHPOOHWUYOTO HAaBYaHHS; OOMIH
YUHSMHU JUIS BUPOOHHMYOI NMPAKTUKH Ta BHUPOOHWYOTO HABUYAHHS; IIpOBE-
JICHHS CIIUTBHUX CeMiHapiB, KOH(EpeHIiH, CTa)XKyBaHHs MEAaroriuHuxX mpa-
LIBHUKIB. MDXXKHAPOIHI MPOEKTH, A0 SKUX 3aJIydeHi 3aKIaau MpodTexocBiTH
obmacri: Intel® «Hapuanus mst MaiiOyTHROrO» (Tporpama kopropatii Intel,
CIIA); «ITinBumienHs: e(heKTUBHOCTI yINpPaBIiHHSI NPOQECiiHO-TEXHIYHOO
OCBITOIO HA peTiOHATEHOMY PiBHI B YKpaiHi» (1poekt €Bponetickkoro Coro3y
TACIS); «/lenenTpanizarist yrpasiiHHs npodeciiiHuM HaBYaHHSIM B YKpaiHi»
(YkpaiHCBKO-KaHAICHKHHA MTPOeKT) [4].

BaxnuBuil HampsiM €BpOiHTErparii — CaMOCTIiHICTh BUINMX Ha-
BUYANFHUX 3aKiaiB. ChOTOIHI piBEHP Li€] aBTOHOMIi pETIIaMEHTY€EThCS YUH-
HUM 3aKOHOJIaBCTBOM, OJIHAK B OCHOBHOMY L€ CTOCYETHCSI HalllOHAITBHUX
YHIBEpCHUTETIB 1 HaBiTh YIS HUX € JOCTaTHHO OOMexeHnM. Ha mpakrtuii Haii-
OIIBIIIOI0 aBTOHOMIEIO KOPUCTYIOTHCS TIPUBATHI OCBITHI 3aKJIa, OCKUTBKH
KEPYIOThCS 3a HEOOXIIHOCTI PI3HMM 3aKOHOIABCTBOM — SIK OCBITHIM, Tak i
koMmepuiitanM. Cepes BUIINX HABYAIFHUX 3aKNIadiB 3aKapmaTchkoi o0macTi
HaOIbII aKTHBHA MDKHApPOJHA CHIBIpALs YIXKIOPOJCHKOTO HAliOHAIIb-
HOTO YHIBEPCHTETy — HaiCTapilloro BWIIOTO HAaBYAJIBFHOTO 3aKiIaay o00-
nacti. llle 3a paasHCHKUX YaciB s I[bOTO YHIBEpCHTETY OyJO XapakTep-
HUM aKTHBHE MDKHApOJHE CITIBPOOITHHLTBO y cdepl HayKOBUX JOCIi-
JUKCHb, OOMIHY JIOCBIIOM, CTaXXyBaHHsI, KyAbTYPHUX 3axoiiB Tomio. [Ipu-
KJIaJIOM IIbOTO € PsIJ{ yroJ| PO CHIBIIPALIO.

PoGoTa B ocBiTHiif ramy3i KapmaTcekoro eBpoperioHy, 30KpeMa B
MeXax MPUKOPJOHHOI CIiBIpali 3akaprnaTcbkoi o0nacTi, peaizyeTbes J10-
CUTHh aKTHBHO Ta e(peKTHBHO. 3a3HaueHi BUAM HISUTBHOCTI MOXYTh CIYTY-
BaTH NPUKIAZOM JUIsl IHIIMX o0JacTeldl YKpaiHM Ta €BPOPETIOHIB 3arajioM.
[lepeBaramu, siki OTpUMYye HE TUTBKH 3akapmarTs, a # YKpaiHa, BHACIIIOK
IIPUKOPAOHHOI CITIBIIpaIli B OCBITHIHN Tanysi, € MiJBUIIEHHS SKOCTI HaIlio-
HaJbHOI 0a30BOi Ta BUINOT OCBITH Ha OCHOBI BIPOBA/KEHHS 3arajJbHOEBPO -
MEHCHKIX BAMOT JI0 OCBITHIX MPOTpaM i mporenyp, KpuTepiiB arectamii i
aKpeauTallii BUIMX HaBUAJIBHHUX 3aKJIa/iB, TMOIIMPEHHS MOMIIMBOCTEH IOJIO
EKCIOPTY YKPaTHCHKHUX OCBITHIX MOCTYT HA OCHOBI BU3HAHHS ITUILIOMIB TIPO
BHUIIlY OCBITY, HiJBUIIEHHS KOHKYPEHTO3[JaTHOCT1 YKpaiHCBKOi cHUCTEMH
OCBITH y CBITi, MOBUIEHHS SIKOCTi OCBITH 3a PaXyHOK y4acTi HAyKOBIIB 1
BUKJIaJa4yiB y MDKHApOIHOMY Ipolieci 0OMiHy 3HaHHSIMH TOIIO.
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Cekuusi Npo6J/ieM HAHOTEXHOJIOTUM
U MaTepuaoBe eHUs

CTPYKTYPA U MEXAHUYECKHUE CBOMCTBA
KOHJIEHCUPOBAHHBIX U3 TIAPOBOM ®A3BI
OBBEMHbBIX HAHOKPUCTAJUVIMYECKUX METAPUAJIOB
HA OCHOBE MEJH

I'pevanrox H. U., I'peuaniox B. I'.
Kuesckuii HayuoHabHblil yHUGepcumenm cmpoumensCmea u apxumekmypul
2. Kues, Boszoyxogromceruii npocnexm, 31
HIIIT «Onmexmaw», 2. Bunnuya, Bamymuna, 25, e-mail: eltechnic777@ukr.net

Jns monmydeHnss HaHOKPHCTAJUTMYECKUX MaTepUalioB MIMPOKO HC-
MOJIB3YETCSI METOJ| BBICOKOCKOPOCTHOE 3JIEKTPOHHO-Ty4eBOE HCIapeHue-
KOHJICHCAllNM METAJUIOB M HEMETAJUIOB B BaKyyMe (CKOPOCTH OCaXICHHUS
aTOMapHOTO WJIM MOJIEKYJSIPHOTO ITApOBBIX HMOTOKOB Ha MOIJIOXKKY MOTYT
nmocturatek 150 mxm/muH). K HaHOpa3MepHBIM, HaHO(A3HBIM, HAHOCTPYKTY-
PHPOBaHHBIM MaTepHaiaM, €CIM UX TOTIOJIOTHYECKHE pa3Mephl XOTs Obl B
OJIHOM HaIpaBJICHUHU JIS)KaT B HAHOMETPOBOM JHana3oHe (HaIpuMep, orpa-
HUYUBAEMOM TOJILUHOMN) OTHOCITCS TOHKUE IIEHKH [1-3].

B ToHKHMX MeTayumMuecKux IUIEHKax CJIO0KHOTO COCTaBa MOTYT OT-
CyTCTBOBATh (ha3bl, OKHIAaEMBbIE 10 ITUarpamMMe (a30BOTO paBHOBECHS Mac-
CHBHBIX MaTepUaioB U NMPHUCYTCTBOBAThH Takue (a3bl, KOTOPbIE HE MPecKa-
3bIBAIOTCSl TUArpaMMON COCTOSHMSA IJIsl JaHHOTO MAacCHBHOTO HMCXOJHOTO
Marepuaia Win Jaxe Il paKTHYECKHUX COCTAaBOB KOHJEHCHPOBAHHBIX CIIOEB,
Hampumep, o0pa3oBaHUE MEPECHIIEHHBIX TBEPABIX PACTBOPOB, YTO IKCIIE-
PUMEHTAIBHO HOATBEPXkIeHO B ToHKKX tui€HKax Al-Cu [3] u Cu-W [4].

ToHKkHME TUIEHKM W TOHKOIUIEHOYHBIE KOMITO3MIIMM Ha MX OCHOBE
HaIIJI camMoe IIMPOKOe MpUMEHEeHNEe B COBpeMeHHOM TexHuke [3]. OmHako
¢dopmupoBanue ToscThIX (10100 MKM 1 OoJiee) HAHOCTPYKTYpP € OOJIBIIUM
KOJIMYECTBOM CJIOEB, KOTOPBIE NMEIOT BHYTPEHHIOIO HAHOCTPYKTYPY, HOIy-
YEHHBIX METOJaMH HMCIapeHUs-KOHAEHCAI[MH NPHU BBICOKUX TeMIeparypax
momioxku (300 °C u Oomee), 10 MOCIEIHETO BPEMEHH HATAJIKUBAIOCH Ha
P TpYAHOCTEH, O0YCIOBJIEHBIX PACIaoM HAHOCIOEB, POCTOM 3€pHA IpH
BBICOKHX TEMIIEPATypax KOHICHCANH H, KaK PE3yJIbTaT, IPEBPAILICHUEM HaHO-
CTPYKTYPHBIX KOMITO3ULIMH B TUITMYHBIC TIOJIMKPUCTANINYECKHE MaTepraibl.

B MaccuBHBIX KOHIEHCHPOBAHHBIX CHCTEMAaxX MPUEMIIEMbIH KOMII-
JeKc (PU3UKO-MEXaHMYECKUX CBOHCTB MOYKHO MOJYYHTH IPH yCIOBUH, YTO
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TEMIIepaTypa MOJUIOKKH, Ha KOTOPYIO OCYLIECTBIISETCS KOHACHCALHS, paB-
HsieTcst WM npeBbinaer 0,3 oT TeMieparypbl HauboJiee JIETKOIIIABKOr0 KOM-
moHeHTa [5], TakoB cerogHs apceHaln. K crmocobam HampaBieHHOTO (HopMU-
pOBaHHMS MAacCHUBHBIX TEPMOJAMHAMHYECKH HEPaBHOBECHBIX, HO KHHETH-
YeCKH YCTOWYMBBIX IPH BBICOKHX TEMIIepaTypax, MAaCCHBHBIX HAHOCTPYK-
TYPHBIX MaTE€pPHUAJIOB OTHOCATCS JISTHPOBAHUE, AUCIIEPCHOHHOE U JTUCIIepC-
HOE€ yIPOYHEHHE, MHOTOKOMIIOHEHTHOCTh, MHOTOCJIOMHOCTB, TPaAUEHTHOCT.

[Tpu BEIOOpE 00BEKTA NCCIEIOBAHIH aBTOPHI HCXOHUIIH U3 OLICHKH
TEPMOJMHAMHYIECKOH M KMHETHYECKOW COBMECTUMOCTH KOMIIOHEHTOB, CO-
CTaBISIONIMX KoMmnosunuoHHsle Matepuaisl (KM). Tepmonunamudeckas
COBMECTUMOCTb MaTPHIBI M YIIPOUHSIOMUX (apMHUPYIOIINX) JIEMEHTOB Ha-
XOIWUTCS B COCTOSHUHM TEPMOIMHAMUYECKOTO PAaBHOBECHS HEOTPAHUYEHHOE
BpeMsI IIpU TeMIIepaTypax MOIy4eHHUs U SKCIUTyaTauu [6].

Kunetndeckass COBMECTHMOCTh XapaKTEPH3YETCSl CIIOCOOHOCTHIO
koMnoHeHToB KM HaxoauTcs B COCTOSHUM METAaCTaOMIBHOTO PaBHOBECHS,
KOHTPOJINPYEMOT'O TaKUMH (PaKTOpaMH, Kak afcopOuusi, ckopocTtb muddy-
31U, CKOPOCTh XUMHYECKOH PEaKIHu U T.1I.

Kpome Toro, BaxkHO 00ecrieunTh TaKKe MEXaHHYECKYI0 COBMECTH -
MOCTb KOMIIOHEHTOB KM, T.e. cOOTBETCTBUE ynpyrux nocrostuubix, KTJIP,
MOKa3aTeiel MIIaCTUYHOCTH, TTO3BOJIIONINE IOCTUYB ITPOYHOCTH CBSI3U, HEOO-
xoauMoHn st 3pdeKTUBHON Tepenadn HaNpsHDKEHHH 4yepe3 MOBEPXHOCTh
pasnena.

TepmoHAMUYECKH M KHHETHYECKH COBMECTHMBIMHU SIBIISIETCS OTpa-
HIYeHHoe kosmdectBo KM, nanpumep, Cu—Mo, Cu-W.

Jnst moydeHHs KOMIIO3HMIMOHHBIX MartepuaioB Cu-Mo B ka-
YEeCTBE HCXOJAHBIX (MCHApsEeMBIX) 3arOTOBOK HCIIOJIB30BAIM CIUTKH MEAu
muamerpoM 98,5 MM W CIUTKH MOJMMOIeHAa auaMeTpoMm 68,5 MM mocie
BaKyyMHO-IYTOBOTO TeperiaBa [mHOW 1o 450 mMm. Ux uymcrota mo oc-
HOBHOMY KOMITOHEHTY Obli1a He Huke 99,5-99,7 %/macc.

Hcnapenne Menn MpoBOAWIM 4Yepe3 BaHHY-TIOCpeTHHK [5]. Yka-
3aHHBIA TEXHOJIOTMUYECKUN MPUEM MO3BOJIWI MPUMEPHO B 2—3 pasza yBemlu-
YUTh CKOPOCTh MCIApEHUS] MEAW U YMEHBIIMTH B IAPOBOM IIOTOKE KOJIH-
YECTBO MHUKpOKAIeENsHOH (a3bl. IIpu 3TOM CKOPOCTh OCaKACHHSI MEIW Ha
CTalMOHAPHOI TO/JI0KKE W3MEHsUM OT 8 10 60 MKM/MHH ¥ MOJIMOIEHA OT
3 mo 10 MxM/MHH; Ha Bpalaromeics rnojuioxke (Bapuanr 2, 3) ot 3 10
20 mxMm/muH 1 oT 1 10 3,5 MkM/MuH? cooTBeTcTBeHHO. CyMMapHOe cojiep-
JKaHUe LUPKOHUS M UTTPUS B KOHAECHCHPOBaHHBIX Marepuanax Cu-Mo He
npepbrmano 0,1 % macc. KKM mis uccrnemoBanmii MpeacTaBIsId cOOOH
JIUCTOBBIE 3arOTOBKH HpAMOYrosibHOro 700x400 MM M IMJIMHAPUYECKOTO
500 u 800 MM THIOB TOaIMHOM OT 0,8 10 5 MM.

Penrtrenoda3oBblii aHaIM3 MOKa3all, YTO Y BCEX UCCIIEIYEMbIX KOM-
MO3HIUX, KPOME OCHOBHBIX KOMIIOHEHTOB MEJH M MOJHO/EHA, IPUCYTCT-

62



Proceedings of XllI International Conference on Modern Achievements of Science...

BYeT He3HauuTeNnpHOe (10 3 % Macc. oT 00IIero copepaHus yIpOoUHSOIIeH
(a3er) konmmyecTBO mucnepcHbix BkaoueHuii CUO u M0O;. D1oT dakT cBu-
JIETEIhCTBYET O TOM, YTO IpU paboueM BaKyyMe 3-10%-5-10°Ila po-
HCXOJUT YaCTHYHOE OKHCICHHUE OCHOBHBIX KOMIIOHCHTOB KOMITO3UTOB OCTa-
TOYHBIMH T'a3aMH, IPUCYTCTBYIOIIUMH B pabo4eM NPOCTPAHCTBE, TIAE OCY-
IIECTBIISIETCS MPOIIECC UCTIAPEHHUSI—KOHCHCAIUH.

Jns xommosummit Cu—-MO ¢ comepkaHreM TyromraBkod (asbl 10
3 % macc. mpucyia THOUYHAs sl TUCIIEPCHO-YIPOYHEHHBIX MaTepHajioB
CTPYKTYpa €O ciabo BeIpaxeHHOH ciouctocThio [7]. KM nmeror xapak-
TEPHYIO CTOJIOUATYyIO0 CTPYKTYPY, KPHCTAIINTHI BHITSHYTH B HAIllPaBICHUN
TIapOBOI0 IOTOKA TEPIICHMKYISIPHO TTOBEPXHOCTH KOH/eHcamu. Pazmep 3epHa
YMEHBIIAETCS 110 Mepe YBETUUCHNUS KOHIICHTPAINH YIIPOUHSIOMIEeH (azbl.

ONeKTPOHHO-MHUKPOCKOITMYECKUE HCCIICIOBAHNS HA MPOCBET CIIOWC-
thix KM Cu-(8-12) % macc. Mo moka3zanu, uto D; Mmeau konebaercs ot 58
1o 96 uM, MommOnmeHa ot 46 mo 62 HM. TUMHMYHOE 3IEKTPOHHO-MHUKPO-
CKOIIMYECKOE M300paKeHNe CTPYKTYphl NPUBENEHO Ha puc. MHUKpO-IJIEKT-
pOHOrpaMMa KOMIIO3MTa HMMEET XapaKTepHYIO KoJblieoOpa3Hylo (opmy,

MPUCYIYIO HAHOKPUCTAIIMIECKUAM CTPYKTYpaMm.

a 7] 6

Puc. 1. Mukpo-3aexkrponorpamma KM (Cu-0,1 %Zr,Y) — 8-12 %Mo (a)
M 2JIEKTPOHHO-MHKPOCKOIMYECKOE H300paskeHne CTPYKTYPbI
B CBETJIOM (0) ¥ TEMHOM (8) moJie
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/I HAHECEHUSA
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B HacTos1iee Bpemst poLecchl BBICOKOCKOPOCTHOTO 3IE€KTPOHHO-
Jy4eBOTO HCIAPEHUS-KOHJICHCAUN HAIIM IIHPOKOE IPUMEHEHHE IIpH
(hOpMHUpPOBaHHUU B MIEPBYIO OUYepelb TEIIO3amUTHRIX mokpbituid (T3I1) Ha
OTBETCTBEHHBIX U3JEIUAX KOCMUYECKOH, aBUALIMOHHOW M CYAOCTPOMTENb-
HOW TEXHUKH, TaK KaK MPAKTHYECKN MOJTHOCTHIO HMCKIIOYAIOTCS PEaKInu
HCHapseMOro MaTepuana ¢ MaTepuajioM TUrias. OJHOBPEMEHHO ¢ pa3pa-
00TKOI KOHCTPYKIIMI COOTBETCTBYIOIINX MOKPHITUH, TEXHOJIOTHIA HX HaHE-
CCHUS, ONTHMHU3AIMN XUMUYECKOTO U (Pa30BOTr0 COCTaBa HAYAINUCh PAOOTHI
M0 CO3/aHHI0 YHHBEPCAIBHOTO JIA00PATOPHOTO, OMBITHO-IIPOMBIILICHHOTO
U CIENUaIM3UPOBAHHOTO IPOMBIIIIEHHOTO 3JIEKTPOHHO-Iy4eBOTO 000py-
JIOBaHMA JJIS peanu3aliy yKazaHHBIX 3agad [1-4]. BaxabeIM marom mo
HCTIONIb30BAHUIO KPYIHBIX CIELHMATN3UPOBAHHBIX YCTAHOBOK SIBUIOCH OCBOE-
HHE BJIEKTPOHHO-JIy4eBOTO HCIApeHMs IMydKaMu Oombmioi MomrHocTH. K
HACTOSIIEMY BPEMEHHM BHEJPEHBI B IPOHU3BOJCTBO YCTAHOBKH JJIs HCIa-
PEHMSI, MOIIHOCTB IyHIEK KOTOPBIX JeXHUT B HHTepBase oT 250 Bt no 250 xBr,
a CKOpOCTh ocaxaeHus coctaBisier oT 1 /9 mo 100 kr/g [5, 6]. [Ipousso-
JIUTEIBHOCTh OJAOOHBIX YCTAaHOBOK OTIPEJIEIISIETCSl HENPEPBIBHOCTHIO Bejie-
HUS TIpOIECCa WCIIApEHUs] W COTJIACOBAHUSI BPEMEHH BBINTOJHEHUS psijia
TEXHOJOTUYECKUX OIepanuil (3arpy3ka JeTajieil, HarpeB, OCaXICHHUE IIO-
KPBITUSI) C OMNEpaLUsAMH OXJIAXKACHUS JAeTalieil, W3BJIEYEeHUS U3 BCIIOMO-
raTeyIbHOM KaMepsl, 3arpy3Kd HOBOM ITapTHH JIOTIATOK.
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Psi1 pOMBIIITIEHHBIX YCTAaHOBOK JUISi HAHECEHUs 3allUTHBIX I0-
KPBITHH Ha JOMaTKu TypOuH ObL1 pazpaboTan B 3amannoii EBpone u CIIA
B koHie 1970-1980-x romos mpouwioro croierus. Cpeau HUX HauOoJIbIIee
npaKkTHYeckoe mpuMeHeHue Hanuia yecranopka ESC-30/300 SC. KoncTpyk-
TUBHO TOJOOHBIN BapuaHT MPOMBIIUIEHHONW BIIEKTPOHHO-TYYEBOM ycTa-
HOBKH PWP ¢ deTsIppMs 3arpy309HBIMH YCTPOWCTBAME OBLT pa3paboTaH B
COBMECTHOM aMEpUKaHO-YKpauHCKoM npeanpusatuu [Iparr sun Yutau—Ilaton.

Hewmenkoit pupmoit ALD Vacuum Technologies paspabGortan psia
MPOMBILIICHHBIX 3JIEKTPOHHO-JTY4YEBBIX YCTAHOBOK [UISi OCAXJICHUSI BHEIII-
Hero kepamuuaeckoro ciost T3I1 na nomarku TypouH. UOC nMm. E.O. ITaTtona
B 1980-1990 rr. mocTaBmi 15 crenuanu3npoBaHHBIX YCTaHOBOK THIa YI-137,
V¥3-175, ¥Y2-187 nns HaHeceHUS TOKPHITHH Ha JIOTIATKU TYpOWH Ha Tpea-
npuartus Munasuanpoma, Muncyanpoma u Munrasnpoma CCCP. Koncr-
PYKTHUBHO ycTaHOBKa Y3-137 nByxxamepHas C OJJHOM IIIIO30BOH KaMepoii,
OCTaJIbHBIE — TPEXKAMEPHBIE C IBYMS IIITF030BBIMHU KaMepamMu. OCHOBHBIMHU
HeJlocTaTKaMK YCTaHOBOK ¥YD-137, ¥YD-175 saBastrorcst oOpa3oBaHHe OKCU-
HBIX TUIEHOK HAa MOBEPXHOCTH ITOKPHIBAEMBIX M3ICIMHA HPH HMX MpeaBa-
puresnsHOM HarpeBe B (hopkamepax. Kpome Toro, mpumeHsiemasi B KOHCT-
PYKIHUAX YCTaHOBOK CHCTEMa IPSAMOYIOJBHBIX «TIyXHX» BOIOOXIaXIae-
MBIX TUTJIEH UCKITIOUMIIA MOJady B 30HY MCTIapeHHs! cBeXHX nopimid ZrO,—Y,0;,
YTO MPUBOJUIO K M3MEHEHUIO T€OMETPUH MOBEPXHOCTH HUCTIAPEHHSL.

B cBs3M ¢ 3TMM yCTaHOBKM OBUIM MOJEPHHU3UPOBAHBI C IIPUCBOE-
HHUEM HOBOMY oOpasily ycTaHOBKHM uHAekca YD187. OmbIT 3KcrulyaTtanuu
ycTaHOBOK YD-175 VD-187 ykazan Ha HEOOXOOMMOCTH YCOBEPIICHCTBO-
BaHMs MX KOHCTPYKLIMH WM PACIIMPEHUs] TEXHOJIOTHYECKHX BO3MOXKHOCTEU
000pyIOBaHHUS.

B Hay4HO-TIPOM3BOJCTBEHHOM NPEANpHATHH «nTexmain (r. Bun-
HUIla, YKpanHa) Obla CIpOeKTUpOBaHa yctaHOBKa JI1, koTopast oGopymo-
BaHa OoJjiee YCOBEpIICHCTBOBAHHBIMU IUIOCKOJYYEBBIMH 3JIEKTPOHHBIMHU
nymkamu. Ha pabouell kamepe yCTaHOBKH JIOTIOJHHUTEIHLHO CMOHTHPOBAH
BEPTUKAJIBHBIM MEXaHU3M ITOJIBECKH M BPAICHUS M3JIEIHH, 9TO TO3BOISIET
HAHOCHTbH CIICIMAIbHBIC TIOKPHITHS Ha 3arOTOBKU B BUJE JMCKA ANAMETPOM
10 500 mm. BakyyMHBI€ 3aTBOPBI IITFO30BBIX KaMep 3aIlUIIEHBI OT HarpeBa
W 3alblUICHUs] TOBOPOTHBIMH BOJOOXJIAKAAeMbIMU 3KpaHaMmH. Parronass-
Hasl KOHCTPYKLUSI TUTEIBbHBIX 3aCJIOHOK MO3BOJIMIA HAAEKHO 3aIIUTUTH OT
3aIbUICHUSI KOHIIBI TOPH30HTANBHBIX IMITOKOB, HA KOTOPBIX KPEIUTCS OC-
HacTKa ¢ mokpbiBaeMbiMH u3genusMu. C 400 go 500 MM yBenuueHa JUIMHA
UCTIapAeMbIX CIUTKOB. [IpruMeHeHa Oosiee HagE)HAs U MPOCTask B 3KCILTya-
TallMd CMOTPOBAasi CUCTEMa C HapyXXHBIM NpuBogoM. COOpKa ayeKTpHuec-
KO} 4acTH YCTAaHOBKM M CHUCTEMBI YIPaBJICHHUS TEXHOJIOTUYECKHM IIPOLIEC-
COM OCYIIECTBIISIETCSI HA COBPEMEHHBIX KOMITIEKTYIOIIUX.
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K HOBOMYy NOKONEHHIO NPOMBIIUIEHHOTO 3JIEKTPOHHO-IY4€BOTO
000pyI0BaHUS Ul HAHECEHUS OKPBITHIA OTHOCSTCS ycTaHoBku JI8.1, JI8.2
koHcTpykuuu HIIIT «OnTexman». YcraHOBKa OCHAIEHA 6-10 HICTOUHUKaMHU
MUTAHUS VIS KQKIOHW M3 IIECTH ra30pa3psHbIX IIyLIEK ¢ PecypcoM padoTh
karona g0 1000 gacos. Ilymiku paboTaroT cTaOWIBHO, HAYMHAS C BaKyyMma
10" ITa. DTH YCTAHOBKHM MO3BOJISIOT HAHOCHTE BCE THITBI CYIIECTBYIOMIIX
MEPCIIEKTUBHBIX MOKPBITHH, B T.4. U 32 OJJUH TEXHOJOTHIECKUH LIUKII.

YcraHoBka JI.2 10OTHUTENBFHO OCHAIIIEHA Y3JIaMH THI€JIbHBIX IITO-
POK ¥ 3aCIIOHOK Jy4eBOJOB JJICKTPOHHBIX IIYIIEK, YTO MPAKTHYECKH HC-
KJIIOYaeT MOIaJlaHie MapoB Ha MOBEPXHOCTh HCMApSEMBIX MaTepuayoB. B
3aBHCHMOCTH OT BBIOPAHHOTO THIA TEXHOJOIMYECKOIo mpoiiecca (01HO-,
JIBYXCTaIMMHOTO) pa3MELICHUE NCIApSIEMbIX MaTe€pHaloB B THUIJIAX MOXKET
OBITh PA3IMYHBIM: BCE CIUTKH — METa/ll; BCE CIMTKH — KEepPaMHKa; depe-
JIOBaHUE CIIUTKOB — MeTaJI-kepamuka. [Ipu padote ycranoBok JI8.1 u JI8.2
MIPEAYCMOTPEHBI TAKNE TEXHOJIOTUIECKHUE OTIEPALINH:

1. IlpenBaputenbHbIi HarpeB M3AeNUiH M MX HMOHHAs OUYUCTKA B
(dopkamepax.

2. ®opMupoBaHHEe MUKPOOAPHEPHBIX CIO0EB HA TPAHMIIAX: OCHOBA/
BHYTPEHHUIl JKapOCTOMKHUH CIIOW; BHYTPEHHHMI >KapOCTOMKHH CIIOM/BHEII-
HUH KepaMUYeCKHi CIIOH, mpeAHa3sHadYeHHBIX I 3aMeUIeHns Tu(dy3noH-
HBIX IIPOLIECCOB.

3. KOHTPOJIb TOJIIUHBI OCAXJAEMOTO MOKPHITHS.

4. JIBoitHO# (TepMOTapHBI W MUPOMETPHUCCKHII) KOHTPOIb TEM-
mepaTypsl U3/IeNns, Ha KOTOPOE OCYIIECTBIsIETCs ocaxkaeHne. Cxema ycTa-
HoBku JI8.2 npexcrasieHa Ha puc. 1.

Puc. 1. Cxema ycranoskun JI8.2: Bux cnepenn

B KoHEYHOM HWTOT€, KOHTPOJb BBIIIETIEPEUNUCICHHBIX M APYTHX
TEXHOJOTMYECKUX MapaMeTpOB MO3BOJISET BECTH IPOLECC OCAXKAEHHs I10-
KPBITHI B aBTOMaTHYECKOM PEKUME.

B 3akmroueHue ciemyer OTMETUTh, YTO COBEPIICHCTBOBAHUE 3JIEKT-
POHHO-ITy4eBOT0 00OPYNOBAaHUS M MPOMBIIUICHHBIX TEXHOJIOTHI Ocaxe-
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HUA TCIIJIO3alllMTHBIX HOKpBITI/Iﬁ — Ipo1ecce HerepLIBHLIﬁ. Tombko B 3TOM
CJIygya€ BO3MOXHO Ha paBHBIX KOHKYPUPOBATH Ha PBIHKE C aJIbTCPHATHUB-
HBIMHU TCXHOJIOTUAMU OCAXIACHUA T3II.
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OPERATION OF THE STEEL 30X14A BY CUTTING TOOL
WITH MICRO-, SUBMICRO- AND NANOSTRUCTURAL
COATINGS 0,8ZrN + 0,2HfN AND WITHOUT IT

Kostyuk G. 1.}, Tymofyeyev A. G.2
!National aerospace university “Kharkov aviation institute”
2«Chemicengine”, Kharkov, Ukraine

Based on the processing of a number of experiments, graphs were
obtained (Fig. 1-4) showing the cutting regimes developed for fine linear
turning operation of stainless steel 30X14A at the required tool durability of
T = 60 min. Knowing the machining allowance and the required roughness
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of the treated surface, we select the feed rate and cutting speed from the
graphs; the feed is coordinated with the degree of rigidity of the system, and
the required torque coordinated with the available torque at the selected
stage of the machine.

Further on the values of cutting regimes, it is possible to predict the
resulting roughness, which will make it possible to choose the cutting regimes.

In fig. 1 are the three-dimensional roughness curves of Ra (Fig.1 a, b)
of Rz (Fig. 1, c, d) on the cutting speed and feed rate (a, b) and depth of cut
(c, d), the cutting forces Pz (Fig. 2 a, b) and the power consumption Ne (Fig.
2, ¢, d) cutting depth (c, d) for a period of durability of 60 min (Fig. 1-2) for the
coated CT with 0.8ZrN + 0.2HfN coating.

With these graphs, you can select the machining regimes, the
required cutting speeds Vp, the cutting depth t and the feed S, which pro-
vide the required roughness for tool durability about T = 60 min. And the
cutting speed will be found according to the required value of the wear rate,
having determined it through the wear criterion (critical wear on the rear
surface). For defined cutting regimes, we find the values of the maximum
volume to be removed during the period of durability G = Vp - tST - 1000
(mm?), the comparison of which in terms of size will allow us to find the
maximum, and thus the cutting speed, feed rate and depth of cutting cor-
responding to the most effective regime.

By these figures, you can select the cutting modes that provide the
corresponding roughness Ra and Rz, and also cutting forces Pz and power
consumption, which allows you to find the processing mode and the cor-
responding equipment that provides the required roughness.

Analogous dependencies for CT from T15K6 without coating are
presented in Fig. 3—4. Using these figures, you can select cutting regimes to
obtain the required roughness, cutting force, power consumption, and the-
refore find the appropriate equipment.

All this indicates that the conducted researches allow from the best
positions to carry out a choice of cutting modes at fine processing and the
equipment for turning machining of heat-resistant steel 30X14A.

Dependencies for roughness Ra and Rz depending on feed and
cutting speed are obtained.

The cutting regimes with the maximum roughness are determined.

It is shown that an increase in the cutting speed leads to a decrease
in the roughness for the coated CT, this zone shifts toward the higher
cutting speeds.

The increase in length feed leads first to an increase in Rz, and then
at S =0.5mm/ rev — to a decrease of Rz.

The presented dependencies of roughness from time and wear rate
and cutting speed allow to predict wear depending on the chosen wear criterion.
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Fig. 1. Dependencies of the roughness Ra (a, b) and Rz (c, d) on the feed S
and the cutting speed V (a, b) and on the cutting depth t
and cutting speed S (c, d), the period of durability T = 60 min

o

Fig. 2. Dependencies of the cutting force Pz (a, b) and the power consumption
Ne (c, d) on the feed S and the cutting speed V (a, b) and on the cutting depth t
and cutting speed S (c, d), the period of durability T =60 min
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Fig. 3. Dependencies of the roughness Ra (a, b) and Rz (c, d) on the feed S
and the cutting speed V (a, b) and on the cutting depth t and cutting speed S (c, d),
the period of tool durability without coatings is T = 60 min

w

Fig. 4. Dependencies of the cutting force Pz (a, b) and the power consumption
Ne (c, d) on the feed S and the cutting speed V (a, b) and on the cutting depth t
and the cutting speed S (c, d), the period of tool durability without coatings

is T =60 min
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Dependence of roughness on the time of treatment indicates about
the effect of wear CT on roughness.

The possibility of predicting the durability of CT at turning ope-
ration of heat-resistant steel 30X14A is shown, and the critical wear is on
the rear surface.

Knowing the required roughness, you can choose the cutting regi-
mes that provide it, as well as obtain a roughness in the assigned cutting
regimes.

It is possible to estimate the volume to be removed during the
durability period by the criterion of obtaining the required roughness, which
makes it possible to provide efficient processing regimes.

The proposed methodology allows you to find the cutting speed,
and taking into account the necessary roughness and also find other cutting
modes — the depth of cut and feed by the required criterion of durability
(critical wear on the back surface) and the necessary durability of the cut-
ting tool.

PROCESSING OF STEEL 30Cr14A TOOLS WITH MICRO-,
SUBMICRO- AND NANOSTRUCTURAL COATING
0,8 ZRN + 0,2 HFN AND WITHOUT COVERING

Kostyuk G. I., Yevsieienkova H. V.
National aerospace university “Kharkov aviation institute”, Ukraine

The fine turning machining of stainless steel is practically not re-
searched. Meanwhile, this process has recently succeeded in replacing grin-
ding operation in many cases. The wide application of stainless steel in
instrument engineering requires research of the influence of coating on the
roughness of the surface being treated, wear of the cutting tool (CT) with
and without coating, and deformation of chips.

As the processed material was used stainless steel 30Cr14A (chemical
composition of 30X14A steel: C —0,25...0,35 %, Cr — 12...14 %, Mn < 0,5 %,
Si<0,7 %, Ni<0,6 %, S <0,03 %, P <0,035 %. Strength limit c,, = 850 MPa,
yield strength — 650MPa, hardness — HB = 241, critical point AC1 — 1100 K,
machinability coefficient — 0,8). The study was carried out on a turning lathe
model 1A62, which in order to obtain a higher cutting speed, the number of
revolutions was increased to 1,850 rpm.

The cutting tool was a straight cutter with a profile of 16x25 mm?
equipped with a T15K6 hard alloy. The incisors were carefully sharpened,
and then lappined on the cast-iron lapping tool of boron carbide with a grain
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size of 180-220. The quality of abrading was checked with an instrumental
microscope. The curvature radius of the tip of the tool was checked by the
same way, the CT was coated by 0.8CrN + 0.2HfN.

Measurement of cutting forces was carried out using a two-com-
ponent electrically inductive dynamometer and strain gauge measuring sys-
tems and measurement of microroughness — by using a double Microscope
Linnik. The last of them, for convenience and accuracy, was installed on
lathe carriage so that it was possible to measure the quality of the surface
anywhere in the detail. The microhardness was determined by the PMT-3
device at a load of 50 and 200 g.

In the course of the research, the wear of the tool was determined
from the back edge using a microscope. The surface roughness was inves-
tigated depending on the depth of cutting, feed, cutting speed and degree of
bluntness of the cutter (cutting edge state), the cutting regimes being varied in
the following ranges: t = 0,25-1 mm; S = 0,08-0,5 mm/rev; V = 20...360 m/min.
The experiments showed that the depth of cutting in the above-mentioned
ranges practically does not affect the roughness of the treated surface.

Dependence of the height of the unevenness on the cutting speed
has a maximum (Fig. 1). It can be seen that the maximum value of the
microroughness height corresponds to the cutting speed V = 25 m/min
minimum and the chips shrinkage value.

The roughness of Rz has a maximum with the cutting speed inc-
reasing for both coated CT (V = 100 m/min) and without it (V = 40 m/min),
moreover, the absolute value for the CT with the coating is smaller (Fig. 1).

Further increase in speed no longer significantly affects the surface
roughness.

The influence of the feed on the roughness at hy = 0,25 mm was
studied ed, it showed that with an increase in feed rate to S = 0,3 rpm, the
surface roughness increases, further increase in feed rate to S = 0,5 mm /
rev leads to improved surface quality.

Increasing the feed does not always cause an increase in the surface
roughness, and under the described conditions, it helps to reduce it, and for
the coated CT the nature of roughness variation remains the same, and the
roughness value decreases.

Surface roughness studies with fine turning machining of stainless
steel showed that in order to obtain the smallest roughness, it is not
necessary to use modes with low feed rates and depth of cutting, and at a
cutting speed of V > 100 m/min, it can be possible to work with a cutting
depth of up to 1 mm and with a feed rate of up to 0,5 mm inclusive, both for
coated CT and without it.
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The results of the research of the influence of the cutting speed on
the wear rate at various wear values along the rear surface are given hy, =
0,12; 0.2; 0.4 mm for CT coated (-) and without coating (—-), it can be seen
that the microstructural coating leads to a wear shift towards higher cutting
speeds, submicrostructural moves this dependence even further towards
higher cutting speeds, and the nanostructural leads to a further shift of this
curve, although the nature of these dependences persists (Fig. 3).
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Fig.1 Dependence of roughness Rz on cutting speed for CT
with coating (A) and without coating (0) att =0,5 mm, S = 0,15 mm/rev
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Fig. 2. Change of roughness Rz and the tool wear h,,
with 0,8ZrN + 0,2HfN coating from cutting speed (A) and without coating (o)
att=0,5mm,s=0,2 mm, V=195 m/min
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Fig. 3. Dependence of the wear rate on the rear surface; revocation
of the cutting speed for various wear values along the rear surface:
1-hy=0,12 mm; 2-0,2; 3 - 0,4 mm for CT with submicrostructured (A)
and nanostructured (A) coating and without coating (o)

The obtained dependences allow to estimate the cutting speed de-
pending on the necessary wear rate, which is determined by the maximum
wear amount and the required cutting tool durability.

Using of these curves, depending on the selected critical wear on
the back surface, allows predicting the wear rate, and hence the resistance of
the CT:

where h,, is the depth of wear of the CT; V,, is the wear speed.
It is shown that it is possible to predict the wear and durability of CT
depending on the chosen criterion, both for coated CT and without it.

OBTAINING OF NANOSTRUCTURES WITH THE DEMANDED
PHYSICAL AND MECHANICAL CHARACTERISTICS

Kostyuk G. 1.}, Tymofyeyev A. G.2
!National aerospace university “Kharkov aviation institute
2«Chemicengine”, Kharkov, Ukraine

Developed technique based on the created model of the different
energies, kinds, charges and current densities ion actions calculated tem-
perature and temperature tension field for determination of the area with
demanded temperatures and temperature increasing rate. Then process
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acceleration due to influence of the thermal tensions is estimated in the case
of insufficiency of the thermal tensions for nanostructure creation but
significantly contribute to their formation due to the received temperature
and temperature rise rate. So, get nanocluster volume and formation zone
(nanocluster NSC maximum and minimum occurrence depth of the), layer
of fairly large thickness can be filled by nanoclusters with calculated for
each layer current density by varying of the ion kind, charge and energy.
We can determine the grain size, and consequently, PMC of layers by own-
calculated grain size dependences of the particle energy, charge and kind
and PMC assessment of the grain size. At the same time the ion fluxes
parameters determine the number of nanocluster particles and NC kind: flat
NS (n < 4) or volume NS(n > 4).

Eventually the proposed algorithm and technique of different
kinds, energy and charge ion fluxes technological and physical parameters
choice can be used for receiving nanostructures and nanocoating of the
demanded thickness, the grain size and necessary physical and mechanical
characteristics.

Wide range ions action was considered: C, N, B, Al, V, Tj, Cr, Fe,
Ni, Co, Y, Zr, Mo, Hf, Ta, W, Pt. Particle energy £ = 200, 2000, 20000, ion
charge number is equal 1-3.

Research objective is creation of the technique for choice of tech-
nological and physical parameters of ion fluxes for receiving of the deman-
ded grain sizes, physical and mechanical characteristics and depth nano-
structures. For a number of the strengthened materials it is possible to use
experimentally received dependences of the physical and mechanical cha-
racteristics (PMC) on the grain size (see fig. 1-4) or the generalized depen-

dences.
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Fig. 1. Graphs of the hardness
dependence on the TiN percentage Fig. 2. Graphs of the hardness coating
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Fig. 3. Graphs of the hardness coating
dependence on grain size
(according to work)

Fig. 4. Graphs of microhardness
relationship to the coefficient
of elasticity on the grain size

(according to work)

For example, for dependence of the microhardness (fig. 5) and
yield strength (fig. 6) on the grain size it is possible to choose the grain size
range for obtaining of the demanded PMC. Grain size range is determined
by graphs of grain size dependence on energy and charge.

H, [Ma

L] p—

o I & 60 B0 WD 10 WO WD 180 200 Z20, L

Fig. 5. The results of generalization of the dependence of microhardness
on grain size: 1 — the maximum values; 2 — minimum values
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Fig. 6. Results of generalization of the yield strength dependence
on the grain size (according to work)
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Flux physical parameters for in-depth layer filling are selected on
calculated according to the method [2.20] dependence of the NC volume
maximum and minimum depth on the ion energy and charge.

It is necessary that the each layer volume was filled up to 70-90 %.
This is achieved by selecting the appropriate current density, which is
determined by NS volume and maximum and minimum NS volume oc-
currence depth. The current density in the ion flux corresponding to each
layer can be calculated on:

hmaxI _hmin,
Vv ez,

ji:

where: h_ h. - maximum and minimum NS volume occur-
rence depth in the layer; Vv, - NS volume in the respective layer; e — ele-

mentary electronic charge; Z — ion charge number (ion atomic number).

Let's look the production of the nanostructures with 40 HPa surface
layer hardness, 2.5 HPa yield strength and 2:10° m thickness.

Required grain size, ion kind, energy and charge, maximum and
minimum nanostructure volume occurrence depth would be received from
diagrams Fig. 3 and 4 after performing of the suggested sequence of
calculations. Nanostructure volume, nanocluster particle number and ion
current density. Results for all considered layers are presented in the

Table 1.
Table 1
Physical parameters of the appropriate kind, energy , ion charge number
(ion atomic number), ion current density for NS obtaining on the maximum
and minimum occurrence depth and volume at nanocluster particle number n

Homep | Copt v

CNoR | Mowa | - | &, ’ I i J

(layer | (sort 8|2z MM MM MM um’ Al "

_number) | ion) _ o

1 W | 200 | 1| 4 | @107 | 1,710 | 2.10°% 1,310 107
2 | NJ1000 1 5 | 107 g0 |T2i0¥ [ 18 | 5
3 |72 1000 | 31 7 | 810" 10 210 | 13107 | 17
4 Hf | 210¢ | 3 | 27 2:10° 8-10°* 210" | 5.8-10¢ 510’

Technological parameters (voltage, arc current, the substrate
potential) can be obtained from the known physical characteristic — ion
current density — on research materials.

All this shows the real possibility of nanostructure obtaining on
selected ion fluxes physical and technological parameters.

Technological and physical parameters selecting procedure of the
different energies, charges and kinds ion fluxes for production of the nano-
structures with desired thickness, physical and mechanical properties and
grain size is proposed.
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EXPERIMENTAL STUDY OF THE FLAT DETAILS
TEMPERATURE FIELDS AT THE LASER BEAM MOTION
AND NANOSTRUCTURES FORMATION

Kostyuk G. 1., Shirokiy Yu. V.
National aerospace university “Kharkov aviation institute”, Ukraine

Motion of the metals and alloys in the technique which rapidly
oxidized at high temperatures, require a protective atmosphere or vacuum
for their heating during processing. Vacuum heating is more preferred as the
most economical.

At the same time, choice of the most rational laser beam moving
law to obtain of the desired temperature distribution in the flat detail is an
important technology problem. All of this suggests that the ongoing inve-
stigations are actual and important for technical problems solving.

The theoretical questions of the investigations of the temperature
fields in the area of laser and electron beam action are presented in the
papers, but in them, despite the fact that almost all major heat sources and
flows are considered, various laws of the beam moving have not been
investigated, moreover experimentally. All this confirms the research ti-
meliness and relevance.

To study the dynamic temperature fields under the influence of the
moving point heat source was developed measuring system which allows to
evaluate the distribution of the product temperature during processing.

The basis of the complex is the F5225 digital industrial tran-
scriptor, acting as the measurement process controller, random access
memory and information output system to the printer. This solution allows
the complex use as a stand-alone that at the low cost, small size and weight
makes it possible to complete by such device each laser technological
systems for solving of the temperature operative control problem and as
external interface device for communicating with a computer to solve
problems of the scientific research automation in the technological pro-
cesses. As the temperature sensors were used thermocouple sensors that
allow to obtain the most reliable information about the proceeding process
in comparison with other local temperature measuring methods.

The FUN program allows input the raw measurements data ob-
tained by automated measurement system, produce its processing and writ-
ten into output file.

Different patterns of the laser beam movement are considered: the
Archimedean spiral movement and different radius circles movement on
raw parts of the 1 mm thickness 12Kh18N9T steel and 0.8 mm thickness
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and 180 mm diameter VT-4 titanium alloy. The temperature is measured on
the radiation exposed opposite side.

To determine the desired movement rate for the NS formation on
our model [1] surface temperature dependence on the y coordinate (in the
movement direction) for different movement rates was calculated. This
dependence is shown in Fig. 2, where 500-1000 K temperature and its
growth rate more than 107 K/s were accepted as a formation criterion. The
mode of the 100 m/s beam movement rate when the temperature is 1500 K
and the growth rate — 2,5-10" K/s is a suitable.
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Fig. 1. 12Kh18N9N steel temperature change on the y coordinate
at the different spot movement rate (v = 10*s, R = 10* m, q = 1,8-10*° W/m?):
1-V=0m/s;2-V=1m/s;3-V=5m/s;4-V =10 m/s;
5-V=50mls; 6 -V =100 m/s

Laser beam moving rate of the 100 m/s, which was used in the
experiments, was selected with regard of the calculations.

Thus, the temperature distribution along the radius of the 12Kh18N9T
steel (1 mm thick) workpiece, a Archimedean spiral and the 70 mm radius
circle — in Fig. 2.
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Fig. 2. Temperature distribution on the workpiece radius
(12Kh18N9T steel, q = 2,54-10° Br/m?), laser beam scanning on the circle
(Rmax = 70 mm, 1 mm thickness) at the different number of N passes
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It can be seen that at the movement along the Archimedean spiral
almost uniform temperature distribution along the radius on the reverse side
of the workpiece was obtained. Taking into account the calculated values of
the instantaneous temperature on the surface (see. Fig. 1, calculations) can
be concluded that the probability of 12Kh18N9T steel nanostructures ob-
taining in the almost entire workpiece volume, beginning from the 10 beam
passes on the workpiece exists. At the same time during the beam mo-
vement on the 70 mm radius circle nanostructure will be obtained on the
surface, and on the entire thickness to be expected only from the 67 mm
radius with 48 passes, from the 63 mm at the 68 passes, from the 61 mm at
the 88 passes, from the 53 mm at the 100 passes and from the 47 mm at
128 beam passes.

All it means that if it is necessary for nanostructures obtaining in
the entire detail volume use the mode with the beam movement law on the
Archimedean spiral at the heat flux density q = 2,54-10° W/m®. If it is
necessary to receive the nanostructure only on the detail periphery, it is
possible to use the beam movement mode on the 70 mm radius circle.

For usability of the application in the technological processes the
workpiece maximum and minimum temperatures graphs of the passes num-
ber while movement on Archimedean spiral and the 70 mm radius circle are
presented. These dependencies are more suitable to determine the passes
number at the laser heating of detail and are important under the fulfillment
of the conditions for nanostructures obtaining in the whole volume or its part.

EFFICIENCY OF PROCESSING OF STAINLESS STEEL WITH
INSTRUMENT FROM ELEMENT COMPONENT AND USE OF
PLATES WITH NANOSTRUCTURAL AND FROZEN COATING

Kostyuk G. I, Voliak E. A.
National aerospace university “Kharkov aviation institute”

The trend of modern technology development — increasing of pro-
ductivity, accuracy, quality, reliability and durability of machines, robo-
tization and automatization of production, increase the efficiency of pro-
duction — Requires the use of new materials for cutting tools. These requi-
rements are met by materials based on synthetic diamond and cubic boron nitride.

Based on these considerations, a smooth surface of a rod from steel
40XH2MA was turned with a cutter from Elbor-R and T15K6 with a coa-
ting of 0,8ZrN + 0,2HfN.

Microrentgenospectral analysis of the treated surfaces shows that at
high cutting speeds, the wear of the cutting tools from Elbor-R occurs as a
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result of grain detachment. And the number of grains implanted in the
treated surface is proportional to the relative wear of the cutter.

In the initial period of cutting at the cutters from Elbor-R, a zone of
run-in is observed at the turning process of the steel 40XH2MA. Then
follows the zone of stable operation, where the intensity of wear is noti-
ceably reduced. After reaching a value of h® = 0,4 mm, the destruction of
the cutter is greatly intensified and a zone of catastrophic wear occurs. The
value h® = 0,4 mm usually serves as a criterion for the bluntness of the
cutters. Their exploitation at h® > 0,4 mm is impractical, since the roughness
of the surface being treated is sharply increased and the laboriousness of the
regrinding of the cutting tool is increased.

Analyzing the graph, we note that the durability of the cutting tool
from Elbor-R is maximal at speeds lying in the range of 100...130 m / min,
feeds — 0,04-0,08 mm /min, cutting depths — 0,2-0,3 mm, and T15K6 with
coating: V = 80-110 m/min; S = 0,03-0,06 mm/rev, t = 0,15-0,25.

T, nem

120 T15K6+0,8ZrN+0,2HEN Imbop P
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41 50 120 160 V,min
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Fig. 1. Dependence of the Elbor-R and T15K6 coating composites tool
durability (T) with the cutting speed (V), the feed (S) and the cutting depth (%),
the most effective removable volume modes for the Elbor-R durability
period G = 1,75-10° mm® and T15K6 with nanocovering G = 1,75-10° mm®

The degree of influence of the parameters of the cutting regime on
the resistance of the cutters from Elbor-P and T15K6 + 0.8ZrN + 0.2HfN at
the turning machining of hardened steel 40XH2MA is described by the term:

3 4885
Tewor =105 T 551 @
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where V is the cutting speed, S is the feed, t is the cutting depth.

Since the influence of the cutting speed on the roughness and cut-
ting force is less than on the durability of the cutters, the rational value is
taken when the resistance of the incisors is greatest.

From fig. 1 it can be seen that the rational depth of cutting lies in the
range m = 0,2-0,3 mm. The rational feed lies in the range of 0,04-0,08 mm/rev.
Based on these conditions, we calculate the rational cutting speeds in this
range. To determine the cutting speed, need to use the formula:

CV " .F'l.rv
V=Far e 3)

90
where Ky = =

The results of calculating the cutting regimes are tabulated in the
fig. 1. As was shown earlier, one of the most important characteristics of a
cutting tool or coating on it is the grain size, which, often, determines the
operability of the CT. This is especially important for the case of Rl ope-
ration for abrasive wear, which can be significantly reduced when a surface
with a nanograin or a small submicrostructured grain is organized. The-
refore, the influence of the grain size on the efficiency of the coated or
uncoated cutting tool was investigated. So, in a number of works it was
noted that the efficiency of the coatings is insignificant or practically don't
exist. We have shown that if the grain size of the coating is greater than in
the main material of the CT, then the effectiveness of the coating will be
minimal or it will not be at all. This fact was the basis for the last research
of the influence of grain size on the volume of material removed during the
period of durability, depending on the type of CT and coating on it. Thus, a
research was carried out of the CT from the Elbor-R STM and the hard
T15K6 alloy coated with 0,18HfN + 0,82ZrN at the finish turning machinig
of the hardened steel 40XH2MA, the results of research are shown in
pictures 2 and 3. It can be seen that with increasing grain size, the volume
of material removed during the durability period is reduced for both Elbor-P
and T15K6 with coating, and its value is somewhat higher for the case of
Elbor-R treatment, which is mainly due to a larger fraction of the nano-
structured grains at Elbor-R compared to the 0,18HfN + 0,82ZrN coating.

The depth of cutting significantly affects the amount of the volume
to be removed. When turning machining with a cutting depth of 0,2 mm, we
have the maximum volume removed, with an increase in the cutting depth
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to 0.3 mm, this value decreases, and with a further increase in the cutting
depth to 0.4 mm, the volume of material removed during the durability
period is further reduced.

1

&

3
2,

Fig. 2. Dependence of the removed volume of steel material 40XH2MA
for the period of resistance depending on the grain size in SHM of Elbor-R:
1 — cutting depth is 0,2 mm; 2 — cutting depth is 0,3 mm;

3 — cutting depth is 0,4 mm

Similar researches for T15K6 coated have shown (Fig. 3): with in-
creasing grain size, the volume of material removed during the durability
period also decreases, but the cutting depth effect is less significant when
changing from a cutting depth of 0,2 to 0,4 mm and changes by about 3-10°
mm?®, while for Elbor-R this value is about 7 - 10° mm®,

G,
m3 Y-
—}

Fig. 3. Dependence of the removed volume of steel material 40XH2MA
for the period of resistance depending on the grain size of CT T15K6
with coating 0,18HfN + 0,82ZrN: 1 — cutting depth is 0.2 mm;

2 — cutting depth is 0,3 mm; 3 — cutting depth is 0,4 mm

The carried out researches allow to conclude that the decrease in
the grain size both in the main Elbor-R material and in the 0,18HfN +
0,82ZrN coating at the T15K6 hard alloy leads to an increase of the remo-
ved material volume during the durability period. The influence of cutting
depth is most significant for Elbor-P, and the volume of material removed
during the durability period for smaller depths is greater.
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PROCESSING OF CUTTING TOOLS
FROM NANOSTRUCTURAL GRANULES OF A HARD ALLOYS
AND STANDARD HARD ALLOYS WITH NANOSTRUCTURAL
COATING 0,18 HfN + 0,82 ZrN

Kostyuk G. 1.}, Melkoziorova O. M.?
!National aerospace university “Kharkov aviation institute”
National University name Karazina, Ukraine

Modern machine building requires a highly resistant cutting tool (CT)
that provides a sufficiently high processing capacity at the most possible
modes, which will solve the problem of creating flexible technological
systems with high and ultra-high productivity.

Resistance studies of CT from nanostructured granules of hard
alloys and hard alloys with a nanostructured coating were conducted. The
durability was determined from the abnormally high wear at turning ope-
ration which was associated with an abnormally high growth of the cutting
force, and it was in turn measured by a dynamometer UD-100 and SIIT
signal was recorded on the computer. The removed volume of material
during the period of durability and at the processing capacity were deter-
mined by calculation methods.

The microhardness of cutting and hard alloys coated with 0.2 HfN + 0.8 ZrN
was measured on IIMT-3, microhardnesser, an average of five measu-
rements was selected.

The grain size was measured on an REM-106 electron microscope
for 0.18 HfN + 0.82 ZrN coatings on VK-8 hard alloy plates (manufactured
by the USSR) (Fig. 2), Sandvik Coromant (plate H13) and Sandvik Coro-
mant with a two-layer coating of Al203 (a layer on the front surface) and
0.18 HfN + 0.82 ZrN (the layer directly on the plate on the front surfaces
and on the side surfaces is the posterior surface of the CT) (Fig. 1).

Experimental researches was begun with the determination of grain
size. The results of this study are shown in Fig. 1-2, where the most typical
coating characteristics are for each type of coating. It can be seen that the
minimum grain sizes are realized on a two-layer coating of AlL,O3 + 0.18 HfN +
+ 0,82 ZrN (33...63 nm).

Relatively low grain sizes in the coating 0,18 HfN + 0,82 ZrN are
realized on plates of VK-8 hard alloy. They have values in the range of 84-119 nm,
i.e. are realized both as nanostructures (100 nm) so and submicrostructures
in the grain size range from 100 to 119 nm (Fig. 2).

The photo in the fracture zone of the coating 0,18 HfN + 0,82 ZrN
makes it possible to estimate its thickness, which in the zone of wear of the
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coating is 1-2 pum, while in the zone not subject to intensive wear, it is close
to the original about of 10 um (Fig. 2).

W=7 dmm

Fig. 1. Micrograph of the coating surface of AI203 + 0,18 HfN + 0,82 ZrN
on a solid alloy Sandvik Coromant obtained by an electron microscope (to reduce
the effect of the charge on AlI203 was used coating of Cu) for different areas
of the front surface: a) near the top, b) in the middle part of the front surface

W= émm E I ST (T

Fig. 2. Photomicrographs of a coated by 0,18 HfN + 0,82 ZrN plate on the VK-8

The depending of microhardness of these plates with coatings on
the grain size (Fig. 3), where a decrease in microhardness is observed with
increasing grain size. The highest microhardness is realized for VK-8 plates
(USSR production), but at the same time, the fastest decrease of micro-
hardness is realized to 14.67 GPa (R = 119 nm), whereas for Sandvik Co-
romant with 0,18 HfN coating + 0,82 ZrN, we achieve practically the same
reduction (14 GPa) with a grain size of 200 nm. For Sandvik Coromant
plates with a two-layer coating of Al,O; and 0,18 HfN + 0,82 ZrN, the
microhardness varies within small limits (16,08-17,14 GPa), and the grain
size varies within the limits of 33,7-63,8 nm, i.e. nanostructures are
practically always realized.

For the cutting tool from MC221 coated, the microhardness is
22.28 GPa for a grain of the order of 36 nm. As the grain grows, the micro-
hardness decreases and at 105 nm becomes equal to 16.08 GPa (Fig. 3).
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The microhardness varies relatively little depending on the grain
size for the Sandvik Coromant plates without coating (Fig. 3). It can be seen
that the change in the grain size from 36 to 176 nm leads to a decrease in
the microhardness from 10,42 to 8,9 GPa.

In addition, a small change in the microhardness in a solid alloy
Sandvik Coromant indicates a high isotropy of the structure, and hence, of
high-quality plate manufacturing technology (Fig. 3).
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Fig. 3 Dependence of microhardness on grain size for coating:
1-0,18 HfN + 0,82 ZrN on yxe VK-8; 2 — Sandvik Coromant (plates H13);
3 — for a two-layer coating of Al203 + 0.18 HfN + 0.82 ZrN
for Sandvik Coromant; 4 — coatings 0,18 HfN + 0,82 ZrN on the MC221;
5 — for Sandvik Coromant without coating (H13); 1 '- VK-8 was obtained
by sintering of nanogranules (NG), 2' — Sandvik Coromant (plates H13)
was obtained by sintering of nanogranules (NG); 4 '- MC221
was obtained by sintering of nanogranules (NG)

A decrease in the microhardness with increasing grain size for VK-
8, Sandvik Coromant, MS221 coated with 0.18 HfN + 0.82 ZrN was found.

The microhardness of Sandvik Coromant with a two-layer coating
of AlLO; + (0,18 HfN + 0,82ZrN) varies insignificantly (due to the fact that
nanostructures are practically always realized) with grain growth up to
33,7-63,8 nm, at H=16,08-17,14 GPa.

The effect of the grain size on the volume of material removed
during the durability period is found, which is the higher the smaller the
grain size in the coating or the main material of the cutting tool (CT without
coating).
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EFFICIENCY OF STEEL TURNING MACHINING 16Cr3MoVNi
BY CUTTING TOOL WITH COATING 0,18HfN + 0,82ZrN
AND GRAIN SIZEINIT

Kostyuk G. I., Matveev A. V.
National aerospace university “Kharkov aviation institute”, Ukraine

The use of new alloy steels in mechanical engineering and, espe-
cially, in aircraft building, highlights the evaluation of their machinability,
intensity and nature of wear of coated cutting tools, the volume removed
during operation, and making the forecast of its value when critical wear is
attained.

Dependence of the removed volume of material during operation
on the back surface wear is shown in Fig. 1. It is seen that it increases with
increasing back wear to hz = 0,7 mm, then the increase of wear stops, but
the removed volume still grow, indicating that with this back wear of the
plate and with stabilization of the growth rate of the depth of the wear
groove, the geometry of the cutting part is realized, at which the best flow
around the wear groove is realized by the cutting chips. This effect must be
taken into account when designing the geometry of the cutting tool for
machining of 16Cr3MoVNi steel.
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Fig. 1. Dependence of the removed volume of material during the period
of wear resistance on the back surface of the coated plate

Stable wear on the back surface was realized for 350 s, with a wear
of 0.08 mm, although the depth of the wear groove grows quite signifi-
cantly. The nature of wear and its dynamics can be seen in the photo (Fig. 2). It
is seen that the arc of wear first appears at a rather large distance from the
cutting edge (Fig. 2, a—d), But the arc is much longer than in the first case.
Then the wear zone grows in the body of the plate, but during the wear
groove working time the coating near the cutting edge is preserved, which
indicates about the reality of using this processing regime (Fig. 2).
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Fig. 2. Dependence of back surface wear (h3m) and the depth
of the wear groove on the front surface of the coated plate
on the turning machining time of 16Cr3MoVNi steel

In Fig. 3 shows the dependence of the removed volume of material
on the wear of the Sandvik Coromant plate (SK) on the back surface. It can
be seen that the volume removed during operation increases with increasing
wear and when the wear on the back surface stabilizes (0,08 mm), the
growth of the removed volume continues. This suggests that with the back
surface wear increases the depth of the wear groove, which improves the
geometry of the front surface, helps reduce the pressure of chips on it,
reducing the cutting force.
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Fig. 3. Dependence of the volume of material removed during
the wear resistance period on the back surface of Sandvik Coromant plate
coated with wear-resistant coating on the back surface
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Increasing the feed from 0,3 to 0,39 mm/rev, but with a practical
saving of the cutting speed (V, = 67,26-54,4 m/min) at n = 830 rpm allows
to provide low wear on the front surface (Pic. 4) with almost unnoticeable
wear on the back surface (h,, = 0,05 mm at t = 137 sec.).
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Fig. 4. Dependence of wear on the front (h,,,) surface of a plate made
of coated SC on the turning machining time of 16Cr3MoVNi steel

The dynamics of the depth of the wear grooveon the front surface
is shown in Fig. 5. It can be seen that to the 120th second the rapid increase
of the wear groove depth stops and its depth stabilizes, and the width and
length grow.
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Fig. 5. The dependence of the depth of groove in the front surface
ofa 0,18 HfN + 0,8 ZrN coated plate on a the operating time of the CT
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The research of the dependence of the removing volume during
operation on the wear of the plate along the front surface (Fig. 6) indicates
an increase of the of the volume to be removed with a small wear on the
back surface (not more than 0,05 mm) and on the front surface (not more
than 0,07 mm) with a considerable depth of the groove on the front surface
(0,275 mm).
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Fig. 6. Dependence of the removed volume of the material during
the wear resistance period in the front surface of the coated SC plate

For the same cutting parameters, but with smaller billet diameters,
at lower cutting speeds, the similar researches were carried out.

It can be seen that wear on the front and back surfaces is not re-
corded, whereas the wear groove on the front surface reaches to conside-
rable dimensions (Fig. 7, h, = 0,27 mm).
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Fig. 7. Dependence of the wear groove on the front (H-pp) surface of the coated
SC plate from the time of turning machining of steel 16Cr3MoVNi
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It is shown that the nature of the wear groove propagation does not
correspond to that obtained earlier. The wear groove begins to develop from
the arc groove along the cutting edge, then it expands and the groove ap-
pears with fairly large lengths, approximately equal to the chord of arc wear.

In case of heavily loaded cutting parameters t = 1 mm, S = 0.5 mm/rev,
V =30 m/min, a thermo- or elastic chipping of the cutting blade is realized,
which does not allow these modes to be used for machining 16Cr3MoVNi steel.

The possibility of the removed material volume predicting during
the durability period of is shown.

The effect of the grain size on the removed material volume during
the durability period at the turning machining of 16Cr3MoVNi steel, and
the smaller the grain size, the higher the volume of removed material du-
ring the durability period.

INFLUENCE OF ION ENERGY ON GRAIN SIZE
OF ANANOSTRUCTURE, COMPARISON OF RESULTS
OF CALCULATIONS AND EXPERIMENTS

Kostyuk G. I., Nechyporuk M. V.
National aerospace university “Kharkov aviation institute”

A number of monographs and review articles are devoted to the
theoretical and experimental researches and obtaining of nanostructured layers,
but despite attempts to systematize and generalize the experimental data on
grain size and the influence of flow parameters on it, and even more so that
the results of calculation and experiment are not exists at the present time.

Due to the action of ions of different varieties, energies, charges,
current densities, it is possible to maintain sufficient temperatures (due to
the corresponding temperature distribution of the temperature field, a high
average temperature is provided in depth). At the same time, choosing the
location of the field in depth (varying the energy, charge and particle type),
we provide high temperature gradients. Consequently, in a rather large
volume of material, significant tensions will act, i.e. conditions will be
satisfied for obtaining nanocrystall structures.

Therefore, by slightly modernizing the model of the action of in-
dividual particles on structural materials, we obtain the model that takes into
account the necessary factors ( earlier in the model, the charge of the ions
and the nature of their complex interference in a fairly large volume under
consideration, as well as the energy of formation of the NS, etc. were not
taken into account).
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The foregoing speaks about the relevance and timeliness of the
proposed studies.

Having adopted the required temperature range, temperature rise
rates, pressures (temperature stresses) and the presence of a catalyst as
criteria for obtaining nanostructures, we can consider the possibility of ob-
taining nanostructures depending on the physical and technological para-
meters of the flows during the processing, for which we will analyze a num-
ber of theoretical and technical problems.

Solving these problems will allow us to find out the physical and
technological parameters of the ion fluxes that will provide the required
physico-mechanical characteristics of nanostructures and nanomaterials.
Now let's look at the real possibilities of realizing these tasks.

The results of calculations and experiments on the effect of ion
energy on the grain size in the coating were compared. The experiments
were carried out on a modernized Bulat-6 apparatus for the deposition of
equal-thickness coatings, coating 0,2 HfN + 0,8ZrN with a thickness of
10 um on VK8 plates produced in the USSR at a potential of 110, 250, 350
and 500 V for 30 min, the purification was carried out mainly by nitrogen
ions for 5 min at a substrate potential of 1200 V. The treatment was carried
out on the technological equipment, where the places of installation of the
plates are located along the axis of the flow and 7,5 cm above and below,
the samples installed in all three variants were investigated.

Fig. 1. A photomicrograph of the coating 0.2 HfN + 0, 8ZrN
on the VK8 plate (produced by the USSR) with a potential on a 250 V substrate
(the plates are located along the axis of the substrate).

The grain size was studied on an electron microscope REM-106.
For example, a micrograph of a coating at U = 250 B are shown in Fig. 1,
and for U = 500 B — in Fig. 2.
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Fig. 2. The photomicrograph of the coating 0,2 HfN + 0,8ZrN on the VK8 plate
(manufactured by the USSR) at a potential on a 500 V substrate
(the plates are located along the axis of the substrate)

Processing of similar photographs allowed obtaining the depen-
dence of the grain size on the potential on the substrate (Fig. 3). It can be
seen that the maximum grain size is realized for the case when the plates are
located along the axis of the ion flow, the current density for this arran-
gement is somewhat higher than for positions 1 and 2, where the plates are
located below (2) and above (1) the flow axis. As the potential on the sub-
strate increases, the grain size increases. Since the potential on the substrate
makes up the bulk of the ion energy, because the additional energy received
by the ion in collisions in the plasma is of the order of tens of eV.

All this makes it possible to consider the ion energy to be equal to
the substrate potential. The grain size was calculated for the ions involved
in the formation of the N +, Zr + and Hf + coatings. Dependences of grain
size on ion energy (substrate potential) are shown on curves 4, 5 and 6,
respectively. It can be seen that the nature of curves 1, 2 and 3 and 4, 5 and 6 is
similar, but the values are significantly different, because in the experiment
the coating deposition temperature was of the order of 500 °C, and in the
calculations the temperature was assumed to be 20 °C, the case of nano-
structured coating was considered.

In order to approximate the calculation results to real conditions,
the problem was considered with allowance for plate heating during the
coating process, i.e., at each subsequent step in the model, the plate was
heated to 500 °C for 30 minutes (coating time), these are curves 7, 8 and 9
(N +, Zr + and Hf +, respectively, curves 7, 8, 9 of Fig. 3).

It can be seen that the theoretical results are much closer to the
experimental ones, but they are lower, since the main heating of the plate is
realized even during its cleaning, i.e., the temperature influences the grain
growth practically from the beginning of coating, which is not taken into
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account in theory and the grain growth is more significant in the experiment
than in the theoretically modeled process.

U, Hm

Fig. 3. Dependence of the grain size on the substrate potential for coating
0,2HfN + 0,8ZrN on a hard alloy BK8 (USSR): experiment: 1 — the plates
are deposited above the flow axis by 7.5 cm; 2 - plates are deposited below
by 7,5 cm; 3 — plates are deposited along the flow axis theory: 4 — grain size
in the zone of the N ion; 5 — grain size in the zone of the Zr ion; 6 — grain size
in the zone of the Hf ion; 7 — grain size in the nitrogen ion zone, taking into
account the grain growth due to heating (t, = 30 min); 8 — grain size in the Zr ion
zone taking into account the increase in grain size due to heating when coating
is applied (t, = 30 min); 9 — grain size in the zone of the Hf ion taking into
account the growth of grain due to heating when coating is applied (f, = 30 m)

The results of the comparison of the theory and the experiment
give a satisfactory agreement, and therefore the theory makes it possible to
predict the grain size when depositing a coating of considerable thickness
(h, =10 pm).

The existence of nanostructures in a coating of 0.2HfN + 0, 8ZrN
was experimentally proved.

The possibility of predicting the grain size in the coating is shown, taking
into account its growth as a function of temperature during coating.

To clarify the theoretical prediction of the grain size, it is necessary
to take into account the heating of the plates during the coating process, as
well as the additional formation of nanostructures during ionic cleaning.

It is necessary to take into account the influence of the formation of
chemical compounds in the coating on the grain size, which should also
increase the grain size.
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KOMIIJIEKCHOE ITOBBIIIIEHHUE
IHEPI'O9PPEKTUBHOCTH U 3KOBE3O0IMACHOCTH
MOPCKHX CYJ0B

Agpmarniok B. B., Augpunocenmos B. B., 'apazcyns b. A,. Kupuc A. B.
Hayuonanvnwuii ynusepcumem «Ooecckas MopcKas akaoemusy»

Kadenpa cymoBoil TemnosHEpreTHKH HAITMOHAIBHOTO YHHBEPCH-
teta «Onecckas Mopckas akageMus» chopmupoBana B 1962 r. BeeBonomom
DeokTrcToBuueM KoBasneHKO, PyKOBOJAMBIINM €10 26 JIET U IPU y4acTUH
KOTOPOTO OBUIM 3aIIMINEHBI JBE AOKTOPCKHE ¥ JBAALATh OJHA KaHIHUIAT-
CKasl IUCCepTalHH.

ITo yueOHO# paboTe kadempa pacrmoyiaraeT J1abopaTOPHSIMHU TeX-
HUYECKON TepMOJMHAMUKH, THIIPOMEXaHHUKH, Terulonepeaayau. Takke moJ-
HOCTBIO OCHAIICH IOCOOMSMHM M MakeTaMH CYAOBBIX TJIABHBIX M BCIIOMO-
raTeJIbHbIX YCTaHOBOK KaOuHeT «Cy/10BbIE QHEPIe€TUUECKHE YCTAHOBKID).

MHoroJIeTHsISl Hay4HO-HCCIIeIoBaTeNbckas paboTa Kadeapsl CBs-
3aHa ¢ TOBBINIEHUEM 3HEProd(p(EeKTHBHOCTH N 3KOOE30MaCHOCTH MOPCKHX
CYyJIOB, KyJla OTHOCHTCS] COBEPLICHCTBOBAHHUE ITPOLIECCOB OIIPECHEHUSI, OUNCTKH
BOZBI, OOpPHOBI ¢ OMONOTHYECKHMM OOpacTaHWEM CYIOBBIX CHCTEM U IIO-
BEPXHOCTEH TEINIOOOMEHHBIX allapaTroB, TEXHOJOTHYECKUX MPOIIECCOB TaH-
KEepoB M TMPOPIIUPOBaHMS pabOdMX JIOMATOK CYIOBBIX TypOWMH, a Takxke
COBEpIICHCTBOBAHUE CYMOBBIX CHCTEM MHKPOKIMMATa U CHUCTEM OYHCTKH
BBIXJIOTIHBIX T230B CYAOBBIX ABUTATENCH.

B uacrty, kxacatomeiics onpecHEHHs W OYUCTKU BOJBI BBIITOJHEHO
cienymoluiee:

— B pe3ynbTaTe UCCIEAOBAHNA TEMIIO00MEHA I HAKHUIIEOOPa30BAHM
B CYIOBBIX HCIIapUTENSIX MOPCKOH BOJBI TOJYyYEHBI 3aKOHOMEPHOCTH,
MO3BOJIMBIINE OOBSCHUTh MEXaHWU3M HAKHIICOOpPa30BaHHSA W TPEIIOKHUTH
CHOCOOBI, CHCTEMBI U YCTPOMCTBa YIIIEKHUCIOTHOM W 3JEKTPOJIM3HON 00Opa-
OOTKM MOPCKOH BOJIBI C IIETBI0 NMPENOTBPAILEHUS] HAKUIIEOOpa30BaHUSA U
OYHCTKH OT HUX CHCTEM U KOHCTPYKIMI KOHTAaKTUPYIOLIMX ¢ 3a00pPTHOM BOJIOM.

[MpemnoxkeH W anpoOUpoBaH CHOCOO HMHTEHCH(UKAIUU TEIIo-
oOMeHa B MCHApHUTENSX BBEJICHUEM B KUILIIYIO BOJBI ITy3bIPHKOB BO3/yXa,
SIBJISIFOLIMXCS TOTIOJIHUTENbHBIMU LIEHTpaMu mapooOpaszoBanus. [laibHeii-
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MM Pa3BUTHEM 3TOr0 CHOCo0a SIBUJIOCH MEJIKOAUIIEPCHOE BO3IYIIHOE
(opcupoBaHue, MO3BOJIMBIIEE CHW)KATh OCTATOYHBIN IEPErpeB paccoia B
UCIAPUTEISIX MTHOBEHHOTO BCKHUITAHUS 10 BETUYHHBI (HH3UKO-XUMHUYCCKOM
TEMIIepaTypHOH renpeccud. [Ipu 3TOM JocTHraeTcst MOBHIIIEHHE PONU3BO-
JUTCIBHOCTH UCIaPUTEIIA oe3 JOTOJIHUTEIIBHBIX 3aTpaT TCIJIOTHI,

— WCCJIEZ0BaHbI M pa3paboTaHbl Oe3peareHTHBIX METO/IbI TITyOOKOH
ouucTKU Hedrecoaepxanmx Boa. Ha nepBom atare ObUIO MPEIUIOKEHO HC-
M0JIb30BaTh B KAYECTBE YCTPOUCTBA /IS TTyOOKOM OYHMCTKH BOJIBI OT HEPTH
cerapaTtopa ¢ GpIOTalMOHHON CTyneHbto. Jlanee st obecreyeH s BRICOKON
3¢ PEeKTHBHOCTH (IIOTAITHOHHBIX cenapaTopoB ObIT 000CHOBaAH, pa3paboTaH
W UCCIEZ0BAaH HOBBIM CIIOCOO T'€HEPHPOBAHMS BO3AYIIHBIX ITY3BIPHKOB —
CTpYyHHOE TUCIIEPTUPOBAHUE BO3IyXa.

[MpakTuyeckas peanu3anus 3TUX pPa3pabOTOK OCYIIECTBUIACH B
BUJIE JBYXKOPIYCHOH JOOYHMCTHOW MPOMBIIUICHHOW YCTaHOBKH, CMOHTH-
POBaHHOW Ha Y4eOHOM CyIHE YHHBEPCUTETA U OOYHUCTHOTO (DIOTalMOH-
HoTro cenapatopa mapku CDS5.

Pe3ynbTaThl MHOTOJIETHUX HCCIIEIOBAaHHUN ITO3BOJIMIN pa3paboTaTh
W HCIOJb30BaTh HAa OTEUECTBEHHBIX MOPCKHX CyJaX JOOYHCTHBIC YCTa-
HOBKH K IITAaTHBIM CEIapaTopaM JIbsUTbHBIX BOJI.

OmHUM W3 WCCIIEeOBAaHWH, HANpPABICHHBIX Ha PCIICHHE BaKHOW
HAYYHO-IPAKTHYECKOW 3a/1a4d MOBBIIICHUS IHEProdPPEeKTHBHOCTH HDKCII-
JyaTalid CyJOB, SIBISIETCS OIpEJeeHUE IMapaMeTpoB 3HeprocOepurato-
LIEr0 pekrMa MOWMKH IPY30BbIX OTCEKOB TAHKEPOB, 00ECIICUNBAIOIIHX T10JI-
HOE y/alieHHe He()TeOCTaTKOB, a TAK)KE CHIIKEHHE YPOBHS IKOJOTMYECKOU
Harpy3ku Ha aTMocdepy W MOPCKYIO cpeay, 0OYyCIOBIEHHOH BBIOpOCAMHU
IBIMOBBIX Ta3oB COY u cOpocamu HedTecoepKarieir MOIOMIEH BOIKI.

AKTyaJ'H)HOCTI) JaHHOT'O HUCCICAOBAHUA NMOATBCPKIAACTCA TEM, YTO
CYIIECTBYIOIME PEKOMEHIAIMI B YaCTH PEKHUMAa MOWKU TAHKEPOB K Ha-
CTOSIIIEMY BPEMEHH YTPaTWIA CBOKO TPAKTHYECKYI0 3HAYUMOCTh. JTO
0OBsICHSIETCSL TEM, YTO YKa3aHHBIE PEKOMEHMAAIMU pa3palaThIBaINCh IS
OJIHOKOPITYCHBIX TaHKEPOB, MMEIOIMX BEChbMa Pa3BUTYIO 3a CUeT Habopa
(371eMEHTOB KOPIYCHBIX KOHCTPYKIHI{) TIOBEPXHOCTH I'PY30BBIX OTCEKOB. B
HacTosIIee BpeMsl 3TH CcyJa 3aMEHEHBI TAHKEPaMH C JBOWHBIMH OOpTamMu U
nHOM. ['py30BbIE OTCEKH TaKHX CYIOB HMMEIOT TJIaJKHE OKpAICHHBIE T0-
BEPXHOCTHU, 3a CYET YEro 3HAYUTCIbHO YMCHBIIMJIACH IUJIOINAJAb MOBEPX-
HOCTH TaHKOB, HaxoAsIIEHCs B KOHTAKTe C TPYy30M, M B PE3yJbTaTe OILy-
TUMO CHHU3HWJIOCh KOJIMYECTBO HEOTKAYMBAEMOTO OCTAaTKa rpy3a. Takum
00pazoM, CYIIECTBEHHO HM3MEHMJIMCh YCJIOBHS, KOTOPBIE ONpPENEIsIOT pe-
KUMHBIE TapaMeTphl Mpollecca MOWKH (JIaBJICHHE, PAacXoj, TeMIeparypa
MOIOIIEH BOJIBI, TPOJAODKUTEIHLHOCTS MOWKH H T.I1.).

Mertomoiorus HcciaeqoBaHus O0a3upyeTcss Ha Hay4HO OOOCHOBaH-
HOM TMOJIOXKEHHH O TOM, YTO HAJIMIaHWUE HE(PTEOCTATKOB HA MOBEPXHOCTH
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IPY30BOTO TaHKA IPOWCXOIHUT 33 CYET CHJI MEXMOJIEKYISIPHOTO B3aMMO-
JIEUCTBUS, OTIPEIEIAIOMINX TPUPOY ar€3UHU U KOTE3UH.

I'maBHBIM HaydHBIM PE3yJbTATOM HCCIEIOBAHMS SIBISETCS obec-
NeYeHne MUHUMaIbHO HEeM30e)KHBIX HEpro3arpar Ha (hopMHpOBaHUE Mapa-
METPOB CTPYH MOIOIIEH BOJBI, XapaKTEPU3YIOLIUX €€ I'HIPOJIHHAMHYECKOEe
W TEepMHUUYECKOe BO3J/eiicTBHE Ha He(TEOCTAaTKH, B PE3yJbTaTe KOTOPOTO
JOCTUTAETCS MX MOJHOE yIaleHHUE.

B pesysbprare ncciaenoBaHus pa3paboTaHbl MaTeMaTHYeCKHEe U (u-
3WYECKUE MOJIEIH, PACYCTHBIC CXEMbI U METOMYECKHE PEKOMEH IAINH, aJIarl-
THUPOBaHHBIC K MHKEHEPHBIM pacueTaM M IpelHa3HaueHHbIC I Hcclle-
JOBaHUS U aHaluM3a Ipolecca oOpa3oBaHUSA TEXHOJOIMYECKOTO OCTaTKa
He(TENPOLYKTOB, THIPOIMHAMIYECKOTO U TEPMUUECKOTO BO3JIEHCTBHS CTPYH
MOIOIIEH BOJBI Ha CJIOH HE(PTEOCTATKOB M HMX yOAIEHHS C IOBEPXHOCTH
IPY30BBIX TAHKOB.

OCHOBHbBIC Hay4HbIC M NPAKTUYECKHE PE3yJbTaThl AaHHOI'O HC-
CJIeIOBAHUS:

1. Tloka3aresneM, KOMIUIEKCHO XapaKTEPU3YIOIIUM IpoIecc ajare-
3MOHHOTO B3aMMOJICUCTBHSI MEXTy He(TEOCTaTKaMH U TOBEPXHOCTHIO TaHKa
sBisteTcss Koadduuuent Hanunanus K (Macca HeTeoCTaTKOB, HAMMIIINX
Ha CIMHMLY IUIOIIAAM IOBEPXHOCTH TaHKA), 3aBUCAIIMI OT MX (DU3HMKO-

XUMHUYCCKUX XapPaKTECPUCTUK (HJIOTHOCTI/I - P, HI/IHaMI/I‘IeCKOﬁ BA3KOCTH — LU,

MIOBEPXHOCTHOTO HATSHKEHHUS — ), a TaKXKe OT MaTepuaiga W MPOCTPAHCT-
BEHHOH OPHEHTALMH OBEPXHOCTH.
[Tomydena cuctema Oe3pa3MEpHBIX AMITUPHUECKUX 3aBUCHMOCTEH

K = f (p, u, ©), koTopble IO3BOJAIOT C JOCTATOYHON CTENEHBIO J0-
CTOBEPHOCTH IIPOTHO3MPOBATh KOJIMYECTBO TEXHOJIOTHYECKOTO OCTAaTKa Ma-
3yTOB MOCNE BBITPY3KH; 3aBHcHMOCTh K MasyToB oT TeMreparypsl UMeer
9KCIOHEHIHAIBHEINA XapakKTep.

2. OnpeneseHa B3aUMOCBSA3b MEXIY T€OMETPUYECKUMU U THAPO-
JIMHAMHYECKUMH XapaKTePUCTUKAaMH CTPYH MOIOIIEH BOJBI U NTapaMeTpamMu
CYJIOBBIX MOEYHBIX MAITHOK — TAMETP COTICII U JaBJICHHE BOIBI.

3. YcTaHOBIEHO, YTO B pe3yJIbTaTe TEII000MeHa MEX Ty MOIOIIEH
BOJIOM M He(TeoCTaTKaMH IMPOUCXOAUT HArpeB HE(TEOCTATKOB A0 TeMIIe-
paTypsl, HIDKE TeMITepaTyphl BOJIBI He Oojee, ueM Ha 1,5 °C.

4. OmpeienieH oKa3aTesb KauecTBa MOMKH IPY30BOTO TaHKa, TUM
IOKa3aTesieM SIBJISETCS JIMHEHHO 3aBUCSIIEE OT KMHEMATHUECKOH BSA3KOCTH
HeTEeOCTaTKOB TpelesbHOe (MUHUMAIBHO JIONMYyCTHMOE) 3HAueHUE Cpejl-
HEro JTMHaMHYECKOr0 JIaBJICHHsI CTPYH, KOTOPOE HOPMalIbHOE JIEUCTBYET Ha
MOBEPXHOCTh U MOJIHOCTBIO OYHIIIAET €€ OT HE(PTEOCTATKOB.
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5. Jlokazana HerenecooOpa3HOCTh HarpeBa MOFoIIei BopI BeImIe 45 °C.

6. Pacxozpl TeIUIOTHI Ha MOMKY cocTaBisoT 99,0 % oT cyMMapHBIX
SHEprosarpart, a norpedienue smexrpodreprun — 1,0 %; takum obpazom
CHIDKEHHE OOIIMX HSHEpro3arpar /0 MHUHHMAIBHO HEH30€XKHOTO YPOBHS
JIOJDKHO 00€CIIeunBaThCsl YMEHBIICHHEM 3aTpaT TONBKO TEIUIOTHI.

7. IlomHas O4YMCTKA TaHKOB OT HE(TEOCTATKOB NMPH MHUHHMAIIEHO
HEN30EeKHOM YPOBHE SHEpProsarpar JOCTHUraeTcs 3a CYeT Iepepacrpene-
JICHUs KUHETHYECKOH M BHYTpPEHHEH SHEpruil CTpyH MOIOIIEH BOABI B
HANpaBJICHUH KMHETHYECKast SHEPrust — MaX, BHyTPEHHsS dHEPruss —Min
IyTeM BapbHpOBaHUS IlapaMeTpaMu PeKUMa MOWKHU (IMaMeTp COIUIa, TeM-
rieparypa 1 JIaBJICHHE BOJBI).

HaydHble pe3ysbTaThl HCCIIENOBAHUS UMEIOT CYIIECTBEHHOE TpaK-
THYECKOe 3HauyeHHe. VX peanm3anusi MO3BOJIIET YMEHBIINTH pacxoj Te-
IUTOTHI HAa MOWKY TAaHKOB M 32 CUET 3TOTO CHU3UTH MOTPEOICHNE TOTUIMBA Ha
40 %. BHenpenue Ha TaHKepax pa3pabOTaHHBIX CXEMbI YIIPABJICHUS OIle-
panueil MOWKM M anropuTMa OIpellelieHHs] apaMeTpoB ee 3Heprocoepe-
TAlOMIET0 PEXHMa ITO3BOJIUT MOBBICHTH 3(P(HEKTHBHOCTh MX TEXHHYECKOH
9KCIUTyaTaIiH.

Jns cucTeM OYHMCTKM BBIXJIONMHBIX Ta30B CYJNOBBIX JABHTATeNeH
MpeIo’keHa KOHCTPYKIUS cKpyOOepa — abcopbepa Ha KOTOPBIN MOIy4eH
nareHt Ykpaunbl (ITar. 3615 VYkpaina, MIIK 7 B01D3/22. Buxposa Ta-
pUIKa TS TETIIOMAacCOOOMIHHHX armapariB Ta MOKPOTO MHJIOBIOBIIOBAHHS /
Ad¢ranok B. B., Cnuros B. M.; 3assi. 30.12. 2003; ony6u. 15.12.2004,
Bron. Ne 12). KoHcTpykIus mpe/iioskeHHOTo cKpyobepa-abcopoepa odecre-
YHMBAeT BHICOKYIO CTENEHb OYMCTKH BBIOpOcOB asurarens oT SO, B crabu-
JIM3UPOBAHHOM CJIo€ NeHbl. Pa3paboTaHHbIH cTaOMIN3aTOP CJI0S MO3BOJISET
yAEpKUBaTh PABHOMEPHBIN CIIOW MeHBl NpHU KpeHe cyaHa no 15 %, urto
COOTBETCTBYET TpeOoBaHUsIM Perucrpa cymoxoacTBa K CyZOBBIM CHCTEMaM
TJIABHOTO JBHUIaTelIsl.

KacaresnpsHo npodunnpoBanus pabounx JIOMATOK BBIIOJIHEHO Clle-
nytommee. CoBpeMEHHbIE KPYITHOTOHHAKHBIE CyJa, HalpHMEp, ra3oBo3bl 000-
PYAOBaHBI TAPOTYPOUHHBIMHU YCTAaHOBKaMHU MOIIHOCTBIO Ooiee 30 Thic. KBT,
B COCTaB KOTOPBIX BXOAWT TypOWHA HHU3KOTO AABICHHS, KOTOpas B 3Ha-
YUTENBHOMN CTENEHU ONpeeseT SKOHOMUIHOCTh Beeil ycraHoBkH. Ocoboe
MECTO B NPOEKTUPOBAHUH TypOUH 3aHUMAIOT MOCIIEJHUE CTYNEHHU, KOTOPbIE
SIBISTFOTCSI CAMBIM Harpy>KCHHBIM 3JIEMEHTOM, B HAHOOJIBINEH CTETICHN BN~
IOIIeM Ha 3KOHOMHYHOCTh. AOCOJIOTHas JJIMHA paboyuX JIOMaToK IOCIHea-
HUX CTyneHed B coBpeMeHHBIX cynoBbix IITY (30-50 MBT) moxer mo-
cruratb 0,50-0,65 m. Takwe CTymeHHW Ha3BIBAIOT CTYMEHSAMH C OTHOCH-
TEJIbHO JUTMHHBIMH JIOTIATKaMH WITH CTYTIEHSIMHU C OOJIBIION BEEPHOCTHIO.

[Ipn ¥uX TMpOeKTHpPOBaHWM HEOOXOIMMO pEIIaTh CIOXKHBIH KOMII-
JIeKc mpobnem, 00yCIOBICHHBIN, ¢ OJHON CTOPOHBI, IPEACIBHBIMU pa3Me-
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paMu paboumXx JIOTIATOK M C JIPYroil — CIOXKHBIM XapaKTepOM OOTEeKaHHS
TaKUX JIONMATOK IPU MEPEeMEHHOM peXKHMe paboThl (OT O3BYKOBBIX MO
HeOOJIBIINX CBEPX3BYKOBBIX cKopocTei). OTciona BhITEKaeT HEe00X0MMOCTh
peuICHUs B HCPA3PBIBHOM CAWHCTBE KakK 0COOBIX KOHCTPYKTHBHO-TCXHO-
JIOTUYCCKUX, TaK U a9pOJJUHAMHUYCCKUX 3a1a4.

Ha xadenpe mapoBbIX M ra3oBbIX TypOMH MOCKOBCKOTO 3Hepre-
TUYECKOTO WHCTHTYTA MpPHU yYaCTUW OJHOTO W3 aBTOPOB OBLI IPOBEICH
KOMILJIEKC CJIOXHBIX HCCIIEOBAaHUN IMPOIIECCOB OOTEKaHUs PEIIeTOK MPO-
¢dwmrelt pa3nTuYHONW MOIAM(UKAIINY 0 3aKa3aM MPOMBIILICHHOCTH U OPHEH-
TUPOBaHHBIA Ha COBEPIICHCTBOBAHHE METOIOB IPOEKTUPOBAHUS JIOMATOK
MOCJIEHUX CTYIEHeW MapoBbIX TypOuH. B wacTHOCTH, ObUIM HpOBENEHBI
(1)I/IBI/I‘ICCKI/I€ HCCIICA0OBAHUA obimactu nepexoga 4epe3 CKOPOCTh 3ByKa B
MEXMPO(UIBHBIX KaHATaX PEIICTOK M OMPEACICHHUS UX PACXOIHBIX Xapak-
TEPUCTHUK; UCCIICA0BAIACh CTPYKTYpa TCUCHUA B KOCOM CPE3€ PCUICTOK IIPO-
¢ureit ¢ yueToM NIBYMEPHOTO XapakTepa TCUCHHS; PacdeTHO-IKCICPUMEH-
TAJIBHBIM IIYTEM JCTAJIBHO UCCIICIOBAHO ABJICHUE OTPbIBA IIOTOKA B obmactu
BBIXOJHBIX KPOMOK JIOIIATOK B HIMPOKOM JUAIla30HC CKOpOCTCfI 00TeKaHuUs
npoduinelt ¢ pasnmu4HON QopMoil 00Boma, PA3THIHBIMU S(PPEKTHUBHBIMA
yrjlaMHd BBIXOJAa IIOTOKa U JPYTMMHM T'€OMETPUYCCKMMM IlapaMeTpaMu B
3aBUCHUMOCTH OT unciia Maxa. Ha ocHOBaHHHU BBIIOJIHEHHBIX I/ICCJ'IeL[OBaHI/Iﬁ
MIPUBOJAATCS PEKOMEHIAMU IS BHIOOpAa TAaKMX TEOMETPHYECKHX Iapa-
METPOB PEIICTOK, KOTOPhIC MMO3BOJISIOT COKPATHTh 001acTh HEOIArOmpHUsIT-
HBbIX (CO SHAYUTCJIIbHBIM YBCINYCHUCM IOTCPb 3HepFI/II/I) OTPBIBHBIX PpC-
KUMOB DPa0OTHI TOCIEAHEH CTynmeHu TypOuHBI. Pa3paboTaHbl MPHHINIIBI
npoduaupoBanus 3P(EKTUBHBIX PEIETOK IS CIEeNU(PUYECKUX YCIOBUI
IIOCICIHUX CTYHCHGI}'I IIpyu NCPEMCHHBIX PEIKUMaAX oOTeKaHus.

PesynpTaThl JaHHOM pPabOTHI HAa MPOTSHKEHHHM MHOTHX JIET HC-
TIOJIB30BAJINCh TIPU TEIUIOBBIX pacy€Tax MW MPOCKTUPOBAHUU TIOCICIAHUX
CTyTIeHeﬁ MOIIHBIX CTAlIMOHAPHBIX U CYHOBBLIX MAapPOBLIX Typ6I/IH. Beimon-
HEHHBIC HCCIeA0BaHus mo3BoistioT It can be seen that the theoretical results
are much closer to the experimental ones, but they are lower, since the main
heating of the plate is realized even during its cleaning, i.e., the temperature
influences the grain growth practically from the beginning of coating, which
is not taken into account in theory and the grain growth is more significant
in the experiment than in the theoretically modeled process.

TaKKe OCYIIECTBISITh JMArHOCTUKY OONOMauuBaHUsl ACHCTBYIOIINX
DHEPrOYCTaHOBOK.

PesymbTaTthl MpOBENEHHBIX HCCIEAOBAHUN MOTYT OBITH HCIIOJNB-
30BaHbI Typ6OCTpOI/ITeJ'H)HI)IMI/I )44 KOpaGJ'IeCTPOI/ITe.HI)HbIMI/I 3aBOogaMu IIpu
MIPOEKTHPOBAHNU HOBBIX CTYNEHEW TypOWH IS MOIIHBIX MapOTYpOMHHBIX
YCTaHOBOK (KaK CTallHOHAPHBIX, TAK U CYIOBBIX).
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TWO-STAGE HEAT PUMP INSTALLATION
FOR HEAT SUPPLY SYSTEMS

Denysova Alla®, Mazurenko Anton?, Spinov Vladyslav?, Aftanuk Valerii?
Odessa National Polytechnic University
National University “Odessa Maritime Academy”

During periods of highest temperature gap between the low
potential heat source and the heating systems’ heat carrier (especially in the
sever climatic regions) to cover the full heating load, the two-stage heat
pump installations (HPI) are used (Fig. 1) [1, 2].

5| = ‘ I ‘ i
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Fig. 1. Two-stage HPI principal diagram

In order to analyze the considered two-stage HPI energy efficiency
the method [3, 4], implemented with the auxiliary of the Cool Pack program
is used (Fig. 2) [5]. A comparative analysis of the considered two-stages
HPI energy efficiency schemes using environmentally friendly refrigerant
R152a for heating systems, with low-potential heat source represented by
ground water [6], for a full coverage of the heat load on the heating system
when the outdoor temperature ty =—18 °C is carried out.

Results of numerical simulation for HPI heating systems in the
temperature chart 95-50 °C with a temperature of cutting 80 °C by using
ground water with temperatures 4...12 °C shows that the less is temperatures
drop between the low-potential heat source and the coolant being supplied
to the heating circuit, the higher is HPI efficiency. It was determined that
more efficient is the heating system based onto low-potential groundwater
heat source using the two-stage HPI, rather than a system based onto single-
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stage HPI that is demonstrated with average productivity increase of 19 %,
as evidenced by the heat transformation coefficient .

LI

Fig. 2. Cycle of two-stage HPI operating with ground water
for heat supply sustem at t,= 18 °C

The two stages HPI can almost 1.3 times reduce the average
energy consumption, that represent their indisputable advantage when com-
pared to single stage installations. This is of high actuality for the climatic
conditions, when necessary is to completely cover the heating load, par-
ticularly at ambient temperature below —18 °C. Results of numerical si-
mulation shows that improving efficiency of HPI is possible by using
underfloor heating instead traditional sectional radiators. This result is achieved
through lower temperature coolant supplied to the intrahouse system,
thereby reducing the power consumption by the compressor drive for
compression of refrigerant to the condensing pressure. This is because the
underfloor heating system cowers the whole surface of the floor, and thus,
the heat transfer occurs from the larger surface at relatively less than low
temperature. In addition, to maintain the required evaporator capacity must
be rational distribution and the amount of intake boreholes. For example,
using less than three deep wells compared with one deep borehole can be
reduced energy consumption by 1.7 times, resulting in faster payback HPI.
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HEAT PUMP INSTALLATION OF HEAT
AND POTABLE WATER SUPPLY AT SUBSOIL WATERS

Denysova Alla’, Mazurenko Anton?, Spinov Vladyslav®, Aftanuk Valerii
'0dessa National Polytechnic University
2National University “Odessa Maritime Academy”

The problem of energy saving becomes one of the most important
in power engineering [1]. We offer new revolutionary approach to the de-
cision of this task that provides rational accommodation of subsoil water
boreholes supporting the required flow rate of water for thermal needs of
heat pump evaporator with high intensity of heat exchange process simul-
taneously [2]. The circuit of heat pump installation with integrated purposes
(preventing flooding of buildings during a high water period of time, heat
and potable water supply) at base of subsoil water includes a borehole cir-
cuit and water purification circuit. Heat pump installation (HPI) of potable
water and heat supply at base of subsoil water has a special module for
water purification [3].
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Installation of potable water and heat supply (Fig. 1) at base of heat
pump 3 includes the evaporator 5, compressor 6, condenser 7 and throttle
gate 8. Evaporator 5 is placed in the circuit of circulation of subsoil water
incoming from borehole 1 via pump 2. Condenser is placed in the circuit of
circulation of heat consumer 10. The system of water purification 4 includes
subsoil water tank 11, incoming through evaporator 5, water pump 12,
module of purification with tanks 13, 14 and pump 15 for potable water
supply of consumers 16. Installation of potable water and heat supply (Fig. 1) at
base of HPI 3 includes the evaporator 5, compressor 6, condenser 7 and
throttle gate 8. Evaporator 5 is placed in the contour of subsoil waters
circulation with the pump 2. Condenser is placed in the contour of cir-
culation of heat consumer 10. The system of water purification 4 includes
subsoil waters tank 11, incoming through evaporator 5, pump 12, module of
purification with tanks 13, 14 and pump 15 for potable water supply of
consumers 16. Increasing the efficiency of water use derived from bore-
holes ensured by installing the water treatment module before the evapo-
rator of the heat pump. This is prevented the formation of deposits at the
heat exchange surface of the evaporator and thus increases the service life
of the installation. As a result of use of the proposed scheme for heating and
water supply the service life of the evaporator (the most expensive element
of HPI), increases several times (1-10 years) [4]. This decision also main-
tains a high coefficient of heat transfer in the heat exchanger and decreases
the cost of the system during the period of operation. The use of purified
water additionally increases the economic efficiency of the system about 2
times. Results of numerical simulation [5, 6] shows that removal of subsoil
waters from the surface of the ground with its subsequent use for potable
water and heat supply reduces negative influence of subsoil waters circu-
lating near to surface of the ground [7].
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Fig. 1. Installation of potable water and heat supply at subsoil waters
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Especially during autumn-winter period in the regions with high
level of subsoil water a danger of flooding of the buildings becomes real
and deficiency of energy for heating rises simultaneously. Heat pump
installation with integrated purposes — water and heat supply — can com-
pensate escalating annually deficiency of potable water for numerous re-
gions having problems with water deficit and allows solving the problem of
substitution of traditional fuels. Social effect of implementation of heat
pump installation with integrated modes of work — preventing flooding of
buildings during a high water period.

The results of numerical simulations show technical and economic
expediency of application of HPI for integrated purposes. The general eco-
nomy while 10 years equals 1.26-106 USD (including water provision —
0.45-106 USD, heating 0.81-106 USD) [3]. The amount of specific invest-
tments into heat pump systems is largely determined by the applied te-
chnology and quantity of heat and water derived from the utilization of
subsoil water. In general, the specific costs decrease with an increase in
integrated capacity of system.
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EXERGY PARAMETERS OF BIOGAS
OF COMBINED-CYCLE POWER PLANTS

Denysova Alla*, Mazurenko Anton* Spinov Vladyslav?, Aftanuk Valerii?
10dessa National Polytechnic University
National University “Odessa Maritime Academy”

Advantages of biogas power plants (BPP) which are an alternative
to traditional power plant, they have not received wide distribution yet [1].

First of all, this can be explained by the fact that in the case of
using the natural gas, the costs of maintaining facilities are minimal, while
the use of biogas involves difficulties with poorly predictable expenses for
collection, transportation, storage and preparation of raw materials [2]. In
such way substitution of traditional fuels by biogas is economically viable
in areas that are located near objects of agricultural production where there
are developed infrastructure of collecting and preparing biomass for BPP [3].

Secondly, the expedience of using an alternative fuel is determined
by thermal efficiency of power installation.

One of the ways of increasing the thermal efficiency of biogas
technologies is the use of combined-cycle power plants (CCPP) [4].

For analyzing the effectiveness of various thermal schemes of
biogas CCPP can be used the exergy method [5] that is a universal method
for evaluating the rational use of energy. An exergy analysis identifies the
causes of thermo-dynamic inefficiencies and enhances understanding of
energy conversion processes in BPP.

The results of numerical simulation of an exergy parameters of
various schemes of BPP show that: gas turbine efficiency equal 21 %; CCPP
with the gas discharge to the steam generator — 37 %; CCPP with the high-
temperature steam generator and intermediate super heater — 47 % (Fig. 1).

Exergy analysis shows that that biogas CCPP with the high-tem-
perature steam generator and intermediate super heater is the most effective
because proportions of thermal energy of combustion products, accounting
for the steam cycle and for the gas cycle are approximately equal, com-
paring to conventional combined cycle gas turbine units. In the traditional
combined cycle plant it’s possible to increase efficiency due to high
potential gases at the outlet of the gas turbine flowing to the steam generator
with further it’s feeding to the steam turbine. However, proportions of the
thermal energy of combustion products for steam cycle are about 3 times
less than for gas cycle [6].

Thermal scheme of biogas CCPP with the high-temperature steam
generator and intermediate super heater enables to correct this deficiency
due to high-temperature steam generator, which realizes the same amount of
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thermal energy of combustion products, as steam generator at the outlet of
the gas turbine. Therefore, the proportion of the thermal energy of the
combustion products consumed by steam cycle is doubled [7].
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Fig. 1. Thermal scheme and cycle of biogas CCPP with the high-temperature
steam generator and intermediate super heater

As a result of redistribution of thermal energy of the combustion
products between the gas cycle and the steam cycle in favor of the steam
cycle, as more efficient, the efficiency of combined cycle power plant
increases in comparison with conventional scheme by 6 % [8].

Results of numerical simulation shows that at optimal parameters
of working fluid efficiency of biogas installation with the high-temperature
steam generator and intermediate super heater increases by 10 % comparing
to conventional combined cycle gas turbine units [6].
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MATHEMATICAL MODELING
OF THERMAL PROCESSES IN THE BIOGAS UNIT
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Biogas technologies have been increasingly employed over the last
20 years to produce power from various biomass sources [1]. The biogas
unit described in this paper is designed to work at various operation modes
according to needs of biogas power installation [2].

Mathematical model of process of biogas generation [3]:

dXx

=Y -X+f-X
a7
Z—TZ(p'(YO—Y)+(p'B'Y'X, (1)
dG
= = Y- X
A
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where X — bacteria’s concentration, kg/m®;

Y — nutrient concentration, kg/m?*;

G - volume of biogas, m*;

f — relative flow rate of substrate, day™;

¢ — coefficient of speed ratio of bacterium growth, m*/(kg-day);
B — dimensionless coefficient;

¢ — speed ratio conversion of substrate, m®/kg.

Initial conditions:

X(0) =Xq,Y(0) =Yy, V(0)=V, =0.

Flow rate of biogas:

v=d—G=(p-g-Y-X , m*/day.
dt
For continuous operation mode f > 0, for periodical operation mode
f = 0. Relative flow rate of the substrate:

1.ds

f==.—" day?
s a Y

ds
where: S — volume of substrate at full load; a — absolute rate.

At optimum values of temperature, humidity of biomass both initial
concentrations of microorganisms, there is only one parameter to be
optimized — the relative flow rate of incoming substrate (f) to the fermenter.
Thus duration of process (T) at periodical operation mode is equal to dura-
tion of complete fermentation (T=T). For continuous operation mode the

period of fermentation depends at flow rate of biomass: Ty =1/f .

If optimization criterion is the maximum value of average daily
flow rate of biogas over period [0, T]:

T £

When the average parameter equals steady outlet flow rate of bio-
gas (v*) at T —o0:

V=

VoV

If right sides of equations (1) equals to zero the fixed points are
equal (at f=0;f=b-Y):
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* * * * f
X"=0, Y=vyx oo Ty -1 @A)
B B-o ®
Valid range of parameter change: f € [0, ¢-Y,] because at f > ¢-Y,
X'<0.
Results of study of the system on stability at first approximation
are:

if f < @-Y, — system is stable asymptotically;
if f=0orf=@-Yy— system can’t be studied at first approximation;
if f > @Y, — unstable system has no physical sense.

fopr=arg_ max v (f).

fe(0,0-Yo)
It’s necessary to find the point of maximum for the equation:
* * * fz
Vif)=p-c Y X _S Yo f——|. (4)
p ©
_e Yo
First derivative of equation (3) is equal zero if 2 second

derivative is negative. Thus, optimum value is the point of maximum for
equation (4) is:

QY
fopt :TO. (5)

Minimum value of function in equation (6) is obtained at fop—0
for periodical operation Another optimization criterion can be maximum
efficiency of substrate’s utilization. In this case it’s necessary to minimize

function Y*(f) in equation (3):

fo =arg, _min Y'(f). (6)

Minimum value of function in equation (6) is obtained at fy—0
for periodical operation mode.
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RESULTS OF NUMERICAL SIMULATIONS
OF THERMAL PROCESSES IN BIOGAS UNIT
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Identification of model (1) at base of experiments [1-4] for 3 kinds
of biomass (poultry, humidity 85 %; pig and cow manure, humidity 90 %)
is executed (Fig. 1 and Table 1).

XYV

120

1—' pdqlu{' fa;m_

110

N po'ultr'y fa‘m\

2 - pigsty

1007

3~ cowshed

|+ pigsty
« cowshed

90

—

80

70-C (1), ke/m3>-

60—

X(t). kg/m3>
(), ke/m

50

T~

40

|1

o N

\

30

A~

b
|

20

3 T

| 1

<]

i

~~
/

10 \'(t)_.m3/da /

0

Fig. 1. Variance of theoretical and experimental parameters (X, L, v)
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Table 1
Results for periodical operation mode [2]
Parameters Poultry wastes Pig manure Cow manure
¢, m*/(kg-day) 4-10° 6-10° 9-10°
B 1,69 1,34 1,07
¢, mkg 1,41 1,22 0,85

Numerical simulations at continuous operation mode are carried
out and optimal values of flow rate for different types of substrate are

110



Proceedings of XllI International Conference on Modern Achievements of Science...

estimated (fop: = 0,201; 0,182; 0,159 day™) for poultry, pig and cow manure,
respectively (Fig. 2). The results of calculation of average daily flow rate
(V) of biogas which depends at relative flow rate of the substrate (f) are
shown in Fig 3. Comparative characteristics of process in biogas unit are

presented in Table 2 [3].
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Fig. 2. Numerical simulations of parameters (X, Y, v)
at continuous operation mode
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Fig. 3. Numerical simulations of flow rate for different types of substrate [4]

Table 2

Comparison of parameters for different operation modes of biogas unit [5]

Parameters

Poultry wastes| Pig manure |[Cow manure

of the biogas installation

Periodical operation mode

The average daily flow rate of biogas,

m?*/day 3,70 2,30 1,30
The average volume of biogas, m*/t 92,9 58,1 33,8

Continuous operation  modes

Fermentation period time, day. 5,05 5,25 6,25
The average daily flow rate of biogas,

m?*/day 8,44 5,23 2,35
The average volume of biogas, m’/t 42,2 29,1 15,2
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Choosing the operation mode of biogas unit is an important
requirement for reliable operation of bio power installation. In this paper the
following results are estimated:

—the mathematical model of biogas generation process and its
identification for various types of substrate is worked out;

—optimal values of flow rate of biogas for periodical and con-
tinuous operation modes based at numerical modeling results with the
account of substrate type are obtained;

— maximal average volume of biogas at one mass unit of substrate
both minimal average daily productivity of biogas for periodical and
continuous operation mode are determined;

— values of biogas productivity for different operation modes are
estimated, namely average daily productivity of biogas at continuous regime
of work approximately twice larger than at periodical regime;

— values of biogas volume at one mass unit of biomass for different
operation modes are estimated, namely average daily volume of biogas
which generated from 1 ton of substrate at continuous regime of work ap-
proximately twice less than at periodical regime. It is explained by insuf-
ficient duration (5-6 days) of fermentation at continuous operation mode
which results in incomplete recycling of the substrate;

— according to the research it can be concluded that kind of ope-
ration mode of biogas unit depends on needs of bio power installation, either
(periodical regime) maximum volume of biogas which can be generated
from 1 ton of substrate, either (continuous regime) minimum duration of
incomplete recycling process (i.e. maximum average daily flow rate of biogas).
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ABOUT INCORRECT APPLICATION
OF TIKHONOV REGULARIZATION IN PARAMETRIC
IDENTIFICATION PROBLEMS

Samsonov V. V., Silvestrov A. M.
National University of Food Technology, e-mail:vsamsonov@i.ua

The complexity of the task of parametric identification is related to
the principal approximation of the mathematical model of the identification
object. For the correct solution it should distinguish the task of signal
identification (methods of “black box™) and parametric (methods of objective
evaluation of the parameters of the model, which reflects the physics of
processes in the object of identification, which is emphasized in this paper).

Because of the fundamental laws of the universe, any real object is
infinite dimensional. Only in a limited spatial temporal area, for an
appropriate error g, one can put in line with its behavior a finite-dimensional
linear stationary (with accuracy up to €) a physical-mathematical model
(PMM) (2).

The purpose of the work is to explain the incorrect use of the
Tikhonov regularization [1] in the task of objective evaluation of the
parameters of the PMM of the identification object.

PMM for a limited spatial temporal area:

Xu (1) =AXy (t)+BU(t), 1)

where 4 and B are matrices of constant coefficients, 3, by (i,] :L_n, | :1,_m ),
which are to be determined from a limited sample of experimental data;
X(t), U(t), k=L,N, N>>n*+m-n; Xy (t), Xy (t), U(t) - vector-
functions of the variables of the state of PMM, derivatives and control
influences, respectively.

The task of parametric identification is object-oriented (without
taking into account the a priori values of A,, B,, which may not be correct)
for determining the coefficients a;, by PMM (1). This does not apply to
the current steps of recurrent parametric estimation methods, where a priori
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estimates can be taken in the previous step. This is the evaluation of a whole
sample of data that is performed recurrently or on a one-off basis provided:

C*=argmibn{sT8+n(C—Ca)T (c-ca)}, @)
ajj,bil

where C = (4, B), C, = (4,, B,), € = (X — X)), n is the coefficient of
regularization of the problem (2).

Consider the condition of the correctness and incorrectness of the

algorithm (2) for identifying the parameters a;;, by, of the model (1).

Problem (2) has a correct solution only if £"¢ is a strictly convex
function of the n? +n-m — dimensional space of the estimated coefficients
a;, by, and coefficient n is equal to zero (or if C, = C, which is not real).
For too large a dimension of the vector C parameters a;, by and the infor-
mation constraints U (t) component e'e in (2) cannot be strictly convex

(Fig. 1), moreover, is ellipsoidal.

Fig. 1. Failure to use the algorithm (2) for the search C” inaccurate C,
for a non-strictly convex ng(Cl, Cz) Rosenbrock type function

Then, for the wrong C,, the optimal C” will correspond to almost
the minimum ¢'¢ (the signaling task [2] of identification), but the C* score
will even be removed from the true value of C.

For the correct determination of the components &; , by of the matrix

C, estimation C should use the ordinary condition of parametric (and not
signaling) identification:
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C, =arg min{éTé} Ji=1n, (3)

ajj bjt

where C =(ay, 85, .., 83 by, Bigs ooy by )
& :[Xi(k)_znlaij X (k)_ibnul(k)} (4)

In this case, the input signals U, (k) should provide linear inde-

pendence (ideally orthogonality) of the set of functions x; (k), U, (k). Then

siTsi will be strictly convex function in the space of evaluated parameters
a; , by, . Only such an approach can provide objective estimates of the vector C.

ij

Conclusion. Problems (2) and (3) are fundamentally different: in (2) a
system with parametric feedback is implemented, which ensures the pro-
ximity of the variables of the state X(t) and Xy(t); in (3) — a system for

identifying the parameters of the PMM, whose quality depends on the

convexity of functions siTsi, i=1,n. Hence, you should not use (2) to eva-

luate the parameters of the PMM.
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A significant proportion of quality control operations of products
are carried out using image generation and analysis tools in developed
countries. A special place among them belongs to the computerized tele-
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vision information-measuring system (TIMS). Information about the struc-
ture, condition and properties of objects of various nature contained in their
emission is transformed into an image and analyzed by TIMS. The general
methodology of TIMS application is to create an image of an object,
transform it into a digital code, and use algorithms that provide the required
accuracy of measuring its energy and geometric parameters. In this case, an
image can exist in the form of a distribution of light (brightness) obtained
by sampling, with the reference to the coordinates of the light-emitting trans-
ducer (LET) of the television camera, the combination of electrical signals
or the digital codes matrix. The values of the counters characterize the illumi-
nation of the expansion element (pixel), and their coordinates determine the
geometric characteristics of the image. From the point of view of scientific
and technological research, TIMS is interesting as a technical means with a
potentially high spatial distinction. In most cases, it is assumed that the
linear distinction of TIMS is determined by the size of the pixel. In this
case, the size of the pixel is determined by the type of LET and can be in the
range of units to tens of microns. This circumstance, together with the short
duration of the signal formation of the entire CCD matrix, is a key feature
of TIMS, which opens up a wide range of prospects for implementation in
scientific research and technological practice.

TIMS provide a unique opportunity to measure geometric, dy-
namic and energy parameters of objects in real time with high spatial
resolution by analyzing both own emission and reflected or passed through
the object. The concept of the using TIMS for the study of geometric,
dynamic and energy parameters of objects is based on the assumption of a
LET as an ordered set of identical and independent microconversions of
emission. The identity requirement is provided by software correction, and
the requirement emission of the independence of neighboring pixels is
performed when the LET is operating in the linearity range. TIMS is widely
used in: scientific research, industrial technology, ecology, medical diag-
nostics, astronomy, forensic analysis, space science, microelectronics, mili-
tary affairs, etc. [1].

The spectral range in which the measurements of the product pa-
rameters are usually carried out using TIMS is 0,3-0,8 um, which quite
accurately corresponds to the possible range of wavelengths of forced
emission when the luminescence is excited by UV radiation [2—4].

The peculiarity of this method of control is the possibility of re-
gistering sites on the surface of the sample under study with certain geo-
metric dimensions, which consist of points having different spectral bright-
ness LA(X, y), that is emitting a light flux in a certain range of wavelengths [1]:

Ly, (Xa Y):Px (X! Y)'Ex (XvY)’ 1)
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where p, (x, y) is the spectral coefficient of reflection of the sur-

face; E, (x, y) — illumination of the surface of the sample; x,y — the cor-

responding coordinates of the points on the surface of the object.

Thus, it is possible with a given resolution to allocate areas of
different values of spectral brightness and using the phenomenon of thres-
hold contrast (Kp) to determine their relative or absolute geometric size.

In image-forming systems, an element that defines a threshold
level of a received waveform based on feedback from sites with different
spectral brightness is usually a light-emitting transducer (LET). To quantify
this indicator, it is necessary to introduce the concept of input contrast

(K¢ ), which characterizes the relative level of illumination of arbitrary
sections of certain geometric sizes:
KIC = (Emax - Emin)/(Emax + Emin) (2)

where E_ . and E;, — are the maximum and minimum values of

the illumination of the points on the sample surface forming certain regions
with the same mean spectral brightness.

Taking into account that the threshold contrast is determined for
the given value of the signal registration probability, taking into account the

input contrast (K,;) and the index of the degree of nonlinearity of the
working area of the light-signal characteristic of the LET — y(E), we can
assume that:

KICV(E)q(E):qL, (3)
where q(E) and q,_ are the signal/noise ratio at illumination E, and the

threshold.
For quantitative estimates of threshold contrast in real production
or laboratory conditions, the use of the expression is possible:

Ky =(a(P))/(Kicr(E)a(E)), (4)

where K. _input contrast; o(E) and g, (P) - respectively, the signal/

noise ratio at illumination E and the threshold, at which the given pro-
bability is provided when registering the signal P; y(E) — index of the

degree of nonlinearity of the working area of the light-signal characteristic
of the LET.

If the LET operates within the linearity range, then y(E) =1, then
the value of the threshold contrast can be determined by the formula:
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K. =(a.(P))/(Kca(E)). ®)

In some cases, this approach does not lead to significant errors, but
the threshold contrast in the original difference image may depend on
spatial frequency. At the same time, literary sources, which use the spatial-
frequency approach to determine the smallest resolution of the light-electric
transducer, do not take into account the peculiarities of the formation of the
threshold contrast and the conditions for conducting measurements [1].

Taking into account the dependence of the spectral brightness L, on
the wavelength of the exciting light, it is possible to accurately diagnose the
spatial samples placement of inclusions of a certain nature on the surface of
thin sections (submillimeter thickness), differing in absorption spectra and
forced radiation under the influence of UV radiation. This allows us to
determine the nature of these components and to calculate their absolute and
relative concentrations in the samples. A similar technique can be applied
also when working with crushed products in the form of gels, suspensions
of ash and emulsions placed on a glass substrate with a submillimeter layer.

In addition, these data measurements can lead to significantly
decreasing time, human and productive resources, and fully meet the
conditions for rapid diagnosis. Also, in the case of application of integrated
automated data-measuring systems containing objective control means, it is
possible to develop and implement technological maps for studying the
parameters of certain product groups, which will allow automating the
measurement process and will enable the user to measure the measurement
process without a special technical training that is economically feasible.

Thus, TIMS, as a means of objective control, have prospects in the
case of their combination with optical methods of express analysis, among
which the luminous methods are occupied by the current place. This
combination allows you to quickly and accurately evaluate the quality of
both finished products and raw materials in laboratory conditions and
during the production process. Data-measuring system, the principle of
which is based on luminescent analysis methods, with the presence of an
integrated auto-correction unit with feedback on the basis of TIMS, allows
to save resources, usually necessary for the initial adjustment of measuring
instruments in the production environment. The software of such devices
allows to carry out a comprehensive preliminary analysis of the informative
parameters of any products, as well as to store the received data about a
certain product and conditions of carrying out experiments in its own
database, with the further possibility of processing and analysis of
information by means of electronic computing devices.
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In May of this year, the Law of Ukraine “On the Basic Principles
of Cybersecurity of Ukraine” came into force [1]. In accordance with
Avrticle 1 of this law, the threats to the security of systems (electronic com-
munications systems, process control systems) and the security of electronic
information resources are separate types of cyber threats.

To consider a certain phenomenon (circumstances, events) as a
cyber threat is possible only in connection with the object to which this
phenomenon can cause harm, and On the other hand, the emergence of cy-
bersecurity is due to the presence of sources of such threats. When con-
sidering the phenomenon of cybersecurity it is expedient to turn to its
antithesis — cyber security. Under cybersecurity it is necessary to understand
a certain state in which there is a possibility of realization of objectively
existing cyber threats, which, in turn, will cause damage (damage) to objects of
cybersecurity [2].

The main elements of the characteristics of cyber threats include:
sources of cyber threats; vulnerability of computer systems, the existence of
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which causes the presence of appropriate cyber threats; probability of
realization of cyber threat; the probable amount of damage that may result
in the realization of cyber threats.

The most significant factors that influence the formation of cyber
threats include: 1) supranational nature of global networks that spatial
coverage of different countries and lead to the distribution of elements of
crime in the legal space of different countries; 2) a decentralized structure of
global networks, the lack of a single organization that coordinates and
controls the functioning of cyberspace; 3) the overregulation of the over-
whelming majority of social relations in cyberspace by the relevant nor-
mative and legal acts, which affects the structure of crime and generates the
forms of unlawful behavior unknown to the physical environment; 4) the
absence in the cyberspace of persistent identifying features of the infor-
mation and authentic identifiers of the user's identity; 5) electronic character
of information objects of cyberspace, which requires the use of special
software and hardware in the search and fixing of actual data; 6) increased
complexity and variability of infrastructures of modern networks and net-
work processes, extraordinary branching of communications, and an ever-
increasing amount of information resources.

It should be borne in mind that users (individuals, public orga-
nizations, government bodies, etc.) appear in cyberspace as certain infor-
mational objects. Therefore, the provision of cyber security can also be
considered as ensuring the safe existence of relevant information objects of
cyberspace, their activities regarding the use of its resources and interaction
with other objects in the virtual environment of cyberspace.

In the framework of the solution of the problem of the protection of
technical systems and objects, a complex of formal methods, models,
algorithms was studied, on the basis of which the software prototypes were
implemented, implementing various intelligence mechanisms of protection:
1) detection of abnormal activity and explicit attacks; 2) proactive pre-
vention of attacks and obstruction of their implementation; 3) active res-
ponse to the attacker by automatically reconfiguring security components to
display its actions in real time; 4) collection of information about the state
of the technical system, the object and its analysis due to the mechanisms of
processing and merging information from different sources; 5) adapting
security policy to the next intrusion and strengthening critical security me-
chanisms; 6) monitor the functioning of the network and control the cor-
rectness of the current security policy; 7) concealment of important resour-
ces and processes, “lure” the intruder into false (deceitful) components in
order to reveal, localize and refine its goals and attack vectors, reflexive
behavior of the attacker.
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A promising approach to constructing intellectual mechanisms for
the protection of technical systems and objects is the technology of intel-
ligent multi-agent systems based on the neural network [3, 4].

This approach allows, in comparison with traditional methods, to
significantly improve the efficiency of information security, including its ade-
quacy, fault tolerance, resistance to destructive actions, versatility, and flexibility.

It is assumed that the components (agents) of the complex closely
interact with each other to exchange information and make agreed de-
cisions. At the same time, these components, specializing in types of tasks
to be solved. They also adapt to changing traffic, reconfiguring hardware
and software, new types of cyber attacks [5-7].

The components are intelligent stand-alone applications based on
the neural network. The programs implement certain security features to
provide the necessary security class. They allow you to implement a com-
prehensive add-on to the security mechanisms of used network software,
operating systems, and systems, and enhance the system's security to the
required level.

Within the framework of this research direction, the architecture
and models of the intellectual adaptive complex of protection of technical
systems and objects (IACPTO) have been developed. According to this
technology, the process of creation involves solving two high-level tasks [7,
8]: 1) creation of a “system core” complex; 2) cloning of program agents
with the division of the generated complex from the “system core”.

The architecture of the agents is shown in Fig. 1. Differences are
displayed in the contents of the data and agent knowledge databases. Each
agent interacts with other agents, the environment that is perceived and
possibly varied by agents, as well as the user, communicates with agents
through the user interface.

In the proposed formal model and prototype, distributed coor-
dinated attacks on the computer network are considered as a sequence of
joint actions of hacker agents that are executed from different hosts [6].
Hackers are expected to coordinate their actions according to some common
scenario. At each step of the attack scenario, they are trying to implement a
(separate) sub-target.

Complex IACPTO implemented an approach to simulation attacks,
which has the following unique features: 1) Attack modeling is based on
specification of hacker tasks and hierarchy of their intentions; 2) A multi-
level description of the attack is presented in the following sequence:
«general scenario of distributed attack — intentions of hackers — simple
attacks — incoming traffic or audit data»; 3) Development of hacker action
plans and models of individual attacks based on knowledge of the subject
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area; 4) A formal description of the scenarios for the interaction of agents
and the implementation of distributed attacks is performed on the basis of a
family of stochastic attitude grammars associated with substitution
operations; 5) In the algorithmic interpretation of the procedures for the
generation of attacks, each grammar is placed in the matching machine; 6)
Generation of hacker actions (attacks) takes place depending on the reaction
of the network, which was compromised in real time.

oh P

Fig. 1. Architecture of the agent

The currently developed complex IACPTO software prototype con-
sists of the following components (agents): 1) hacker agents, each of which
implements the attacker's model; 2) agent — models of the attacked network;
3) the background “normal” traffic generator.

In the process of attack, agents exchange messages in order to coor-
dinate their actions.

The components of the complex are interacting agents, which jointly
solve the general task of detecting intrusions into a computer network [5, 9].

The architecture of the complex includes one or more instances of
agents of different types, specialized to solve the intrusion detection sub-
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tasks. Agents are distributed across hosts of the protected network. In the
architecture of the prototype in explicit form there is no “center of mana-
gement” family of agents. That is, depending on the situation, any of the
agents who initiates and / or implements the functions of cooperation and
management can become the leading one. If necessary, agents can both
clone (form in the absence), and stop their functioning. A particular situa-
tion is determined by the type and number of attacks on computer networks,
the availability of computational resources to perform security functions.
Depending on the situation, it may be necessary to generate multiple
instances of agents in each class. It is anticipated that architecture can adapt
to network reconfiguration, traffic changes, and new types of attacks, using
lessons learned.

The most effective way of detecting distributed multiphase attacks
directed at technical systems and objects is to co-operate with many security
agents distributed across the network's hosts. Therefore, the main advantage
of the complex lies in the ability of the “light” components of the complex
to cooperate and jointly solve the difficult task of detecting such attacks.

The implemented approach is characterized by the following basic
features: 1) distributed management functions among many agents of diffe-
rent hosts; 2) expandable and adaptive architecture; 3) security and treat-
ment of events important in terms of protecting the technical system and the
object; 4) focuses on detecting multiphase distributed attacks.

Complex IACPTO contains five basic agents: 1. The agent per-
forms pre-processing of messages, fixing important for the protection of the
technical system and event object, and redirects the highlighted messages to
the relevant specialized agents. 2. The identity and authentication agent is
responsible for identifying the source of the messages and confirming their
authenticity. 3. The access differentiator regulates user access to network
resources according to their rights and privacy labels. 4. Action monitoring
agents detect unauthorized actions to access the host's information resour-
ces, interrupt connections and processes for handling events classified as
unauthorized, and send alerts to agents for detecting intruders. 5. Decision-
making agents are responsible for identifying individual “suspicious” events
or obvious facts of the invasion and taking decisions on the reaction to these
events (facts). Intelligent Intrusion Detection Agents implement a higher
level of processing and generalization of detected facts.

At the lower level, decisions are made by so-called "basic” clas-
sifiers. They may have several for the same subset of attacks, but they must
be trained on different sets of training and test data. At a higher level, com-
bining the decisions of the basic classifiers with the help of meta-classifiers
and is used to make the final decision.
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Thus, the intellectual adaptive complex of protection of technical
systems and objects is a multisensory data aggregation complex. It forms a
solution based on the multi-level input data processing model (inbound
network traffic and audit data).
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AKYCTHKO-EMICIHA TTIATHOCTUKA TEXHIMHOI'O CTAHY
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[Ipu BUrOTOBNICHHI MAasHUX 3’€HAHb HEPIAKO 3 SIBISIFOThCS Hebe3-
TeYHi 1eeKTH y BUTIISIII TPILH, HEMPOIUIaBIIeHb, IIYCTOT TOIIO, IKi BEAYTh
JI0 pyWHYBaHHSI NasHUX JeTajedl Ta KOHCTpyKuiid. OKpiM Toro, y masHux
3’eqnannsx (I13) enekTpoHHOT TEXHIKH, 4acTO 3yCTPIUarOThCS MTPUXOBaHi Jie-
¢dexrn. Ha choroani BincyTHi 00’ €KTHBHI 3aCO0M HEPYHHIBHOTO KOHTPOJIO
I13. Meroto nocnijpkens Oyna po3poOka akycTuko-emiciiinoi (AE) mero-
IUKA HEPYWHIBHOTO KOHTPOJIO i miarHoctyBaHHsA 13, masHmx 3a SMD-
TexHooriero. [IpoBeieH1 OCTIKEHHsI TOKa3alu, o pu TBepaHeHHl 13
JIETKOIIJIABKUX MPOIIOIB BUIIPOMIHIOETHCS HE3HAYHA KUIBKICTh curHaiiB AE,
YOTO HEJOCTATHBO UL PO3POOKH METOAMK KOHTPOJIO iX TEXHIYHOTO CTaHy
IIPY TBEPAHEHHI, TOMY BUKOPHCTOBYBAJIM BUIIPOOYBAaHHSI IPH MEXaHIYHOMY
HaBaHTaxeHHI [13. [l mporo BHMPOOOBYBAIMCH KOHTAKTHI MUISHKH KOH-
nercaropiB tairy K10-9 ta KM-5B Ha postsr. [lonepenniii aHami3 mokasas,
IO HEpIIKO MpPU MOHTaXI 1 B Mpoleci eKcruryarauii BigOyBanoch pyHHy-
BaHHs KOHTAKTHHX AULTHOK IMX KOHJeHcaropiB. IIpnamHOIO BBakaBcs mepe-
TpiB KOHJCHCATOPIB IpH maiti. st Bu3HaAUeHHs 3ychib 1 gedopMartii, sKi
NPUBOJTE 1O BiAIIAPYBaHHS KOHTAaKTHUX IUISTHOK KOHJECHCATOPIB MpHU
pO3TATY, IOPIBHSIHHS PYHHYIOUHX HABaHTaKEHB 1 mapameTpi curHaiiB AE,
LI0 BHHHUKAIOTh y KOHJEHcAaTopax MpW Mmailii 3 meperpiBom, ToOTO mHpu
NpOorpiBi By3ia nasiabHUKOM npotsirom 10 ¢, Ta «xonomaum» criaBoM Pose,
npoBeeHo BUIpoOyBaHHs koHaeHcaropiB Tuny K10-9 ta KM-5B, koxHi i3
SIKMX OyJd B3ATI 13 oAHiel mapTil. YacTuHaA KOHACHCATOPIB OyJa mpumasHa
Ha CMyrax, sKi BUPI3INCH i3 JPYKOBAaHUX IUIaT, a 10 YaCTHHU KOHJEHCa-
TOpIB MpUNaroBaiucs ApotaHi BuBoau. Kornencaropu KM-5B, nasai npu-
noem ITOC-61 3a temneparypu 220-270 °C 3 «meperpiBoM», i «XOJI0JHUMY
npunoem Po3e 3a temmneparypu 94-120 °C, migmaBaiau po3Tsary A0 pyi-
HYBaHHS 3 OJHOYACHHMM 3arucoM curHaniB AE 1 BeTMUMHM NPUKIAJAEHOTO
HaBaHT@KCHHA. 3a JONIOMOTOI0 TEH30METPYBaHHS (DIKCyBaIMCh 3HAYCHHS
nedopmarii € moBepxHi KoHAeHcaTopiB. Beranosneno, mo curnamu AE y
KOHCHCATOPIB, MasHUX «XOJOTHUM)» HpuIloeM Pose, 3’ABISAIOTHCS Haba-
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raTo paHimle, HDK y KoH/eHcaTopiB, nasaux npunoeM [T0C-61 3 «eperpiBomy.
AKTHBHICTG iX BIiZIOBIIHO Yy 2,5, a cymapHHUid paxyHOK y 1,5 pa3u OunbIini,
HDK y KOHJeHcaropiB, nasHux npunoeM [10C-61 3 «meperpiBom». 3a jgoro-
Mororo metony AE Oymno mokasano, o BCyleped BiOMiil TyMili, IpOTrpiB
KOHJICHCATOPIB 1] Yac MailKu He 3HIKYE MIHOCTI KOHTAKTHUX BY3JIB, a
CHPUYUHSE MOKPANIEHHS 3YETUICHHSI KOHTAKTHHUX JUISTHOK 3 OOKJIaJMHKaMH
KOHJEHCAToOpa 1 TOMy HaBiTh IIBUIIYE MIIHICTh HA BiIPWUB IHMX IUITHOK
BiZl KOHJEHcaropa. B pe3ynbTari MpoBeleHHUX MOCTIPKEHb BUSBICHO, IO
ToTIepe/Hii TporpiB KoHAeHcaTtopiB KM-5B 30imblrye MIIHICTh KOHTAKTHUX
BY3JIiB, ONTHMaJIbHa TeMIIepaTypa IporpiBy JISKHTH y miarnasoni 180-200 °C.

BcraHoBieHo, 110 NMpy NPHUKIALCHHI 10 JPYKOBaHUX IUIAT HEpYyi-
HIBHOTO CTATHYHOI'O HABAHTA)KCHHS 3a CXEMOIO YHCTOrO 3THHY, sKicHi [13
JIPYKOBaHMX IIJIaT He BUNPOMIiHIOTh curHanu AE B3arani. I13 3 nedexrom
TUITy «Hecmai» xapakrepusyerses 10—15 curmanamu AE, mo Bumpominio-
IOTBCS, AK TPaBWIO, NMpH 30UTBIICHHI HaBaHTaXeHHH, a it [13 Twmy
«XOJIOIHA TIaiiKa» 3 KUIBLIEBOIO TPIIMHOK peectpytoThes 30—40 curHaiis
AE, sKi BHIIPOMIHIOIOTBCS il Yac 3HATTS HaBaHTAXKCHHs, HAHIMOBIpHIIIe,
BHACIIZIOK CXO/DKCHHS KpaiB TPIlHHM.

3 MeTor0 BU3HAYCHHSI KOOpIUHAT HeOe3neyHux nedekris [13 npy-
KOBaHHUX IUIAT, 5IKI HABAHTa)KyBAJINCh 32 CXEMOIO YHCTOTrO 3ruHY, Oyna 3a-
CTOCOBaHa IUTONIMHHA JoKalliss AE-mkepen [1]. Pe3dynpraT mokasamu He-
BHCOKY TOYHICTh BH3HAUYEHHS KOOPIAMHAT NE(PEKTIB — MMOXHOKa BUMIpIO-
BaHHs KoopauHar ckiana 30 % BIJHOCHO BiJcTaHi MK 11’€30€JIEKTPUYHIUMU
neperBoproBadamu (I1EIT). IIpuunHOO € CKITagHa 1 HEOJHOPITHA TTOBEPXHS
JPYKOBaHMX IUIAT, IO MICTUTH MaTepialy 3 HEOAHAKOBHMH aKyCTHUYHHMH
BJIACTHBOCTSIMH (IIBUJIKICTh MOIINPEHHS, 3aracaHHs yIbTPa3ByKOBUX XBHUIIb
iT.iH.). JI7s MigBUINEHHS TOYHOCTI JIOKAI(il 1 CIIPOIICHHS OOYHCICHb MpU
BH3HAYCHHI MICIICTIONIOKEHHS Ae(DEKTy Y TaKMX KOHCTPYKIIAX, pO3POOICHO
crocid TUTOMIMHHOT JIOKaIlii MUIIXoM peecTparii curaamie AE B omHo-
PITHOMY aKyCTOTIPO30POMY CEpPENIOBHIN, 1[0 € YACTHHHUM BHUIIaJJKOM pO3-
poOiieHOTO CIOCO0y MPOCTOPOBOI JIOKAIii [2] i MOSICHIOEThCS HA pHC. 1.
ITEII, xoHTpoIbOBaHAa KOHCTPYKIliSl 1 MPHUCTPi HABAaHTAXXCHHA 3aHYPIO-
IOTbCS B aKyCTOINPO30pe cepeAoBHIe i TOoro, mob curHamu AE mo-
tpamwsuin Ha [IEIl, mommprorouuck B TaHOMY cepefoBuii. Po3paxyHko-
BuMH € popmynu nokarii mxepen AE B akycTonmpo3opoMy cepeToBHIILi:

1 [FPueu? (r%oz —t20? +4x2 —4y? ) +4120%y2 (rfoz —4x2 -4z )

X =x—
K
2 4elu?y2 + 4t50°x; —16X2Y2

@)

1 [FuPtev? (11202 —th0?—4axt + 4y22) +4150% - X2 (rguz —4y2 472 )

Y =%5 2. 2.2 2 2,2 2.2
2 47707Y;5 +4150°%; - 16X, Y5
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D(Xa’yf!’ZS)

Puc. 1. Ilnommnna JoKalist B AKyCTONPO30POMY CepeTOBHIIIL:
T. K — n:xepenio AE; A, B, C i D — npuiimaibHi neperBoproBayi

Croci6 Moke OyTH 3acTOCOBaHWI HE TUIBKH UISI HMPSIMOKYTHHX
00’€KTIB, TKUMU € TUTATH, aJIe 1 I OYIb-SIKUX IIOCKAX KOHCTPYKIIIH.

Pe3ynpraT eKCIEpMMEHTIB MTOKA3aJIH, 10 TOXHOKa BUMIPIOBAHHS
KoopauHaT 3MeHumack 3 30 % mo 5 %. BunpoOyBaHHS JpyKOBaHMX ILIaT
3a CXEMOIO YHCTOTO 3TMHY 3 OJHOYACHOIO peecTpamieto curHanis AE mo-
3BOJIMJIM PO3POOUTH HACTYIIHY METOUKY BU3HaYeHHs ix nedekris [13:

— JIpYKOBaHy IUIaTy HABaHTAXYIOTh 332 CXEMOIO YHCTOTO 3THHY 10
0e31meyHOoro piBHSA HAaBAaHTAXKEHHSA 3 KOoe(illieHTOM 3amacy MIIlHOCTI mare-
piany mpuroro n = 2,5;

—npH NosiBi curHaniB AE MOBTOPIOIOTH IMKJI HaBaHTaXXEHHs/ PO3-
BaHTaXEHHs |—-3 pa3m, i, KO eMicii He TIPHUITUHAETHCS, IUIATa MICTHTH
nedexr I13 i BinOpakoByeThCs;

— 32 HEOOXIJIHICTIO, TIPOBO/ISITH JIOKAII0 Ae(EeKTIB y BiIOPAKOBaHNX
IUIaTax B aKyCTOIPO30pOMY CepelIOBHILL, BUSBISIOUH Miciie aedekrHoro I13 i
JKBITYIOT TE(EKT.

Meronuka Oyna nepeBipeHa i 4yac HepyWHIBHOIO KOHTPOJIO TEX-
HigyHoro crany II3 rpynu npykoBanmx miar 3 SMD-moHTaxeM. BumnpoOy-
BaHHIO MiIrano 32 CKIOTEKCTOJIMTOBI OJHOTHITHI JBOCTOPOHHI APYKOBaHI
IUIaTH 3 OJTHOCTOPOHHIM MOHTaXkeM po3MmipoM 120x220 mm, 1o Oy B3sTi i3
ommiei maprii. [Imatn HaBaHTa)xXyBanH 3a pO3pOOJICHOIO BHIIE METOIUKOIO.
[pucrpiii HaBaHTaXKeHHs, ApykoBaHa 1uara i [1EIT 3anyproBanuce y Boay. 3a
pe3yabraraMy BUNPOOYBaHb B JIBOX JIPYKOBaHUX ILIaTax OyiM BHSBIICHI Jie-
(eKTH — «He Ccrmaity i BU3HAYCHO MICIIA iX pO3TalryBaHHS.

Jlireparypa

1. Poisman B. I1. Jlokarmis HeOe3meuHNX nedeKTiB METOIOM aKyc-
trgHOi emicii / B. I1. Poitsmas, L. 1. Kostys, A. B. T'opomiko // Bicauk TexHo-
soriyroro yHieepcurery [omimrst. — Y. 1. —2002. — Ne 1. — C. 195-200.
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2. Poisman B. II. IIpocTopoBa nokaris Jukepen akycTHYHOT eMicii /
B. II. Poiisman, 1. 1. KoTyH, A. B. I'opomiko / BumiproBanbHa Ta 00umc-
JIIOBaJIbHA TEXHIKa B TeXHOJIOriyHKUX rponecax. — 2001, — Ne 2. — C. 84-86.

BJIMAHUE I'PABUTAIUA
HA ®OPMY KAIIEJIb MOPCKOH BO/JIbI
HA CYIIEPTUJIPO®OBHOM NOKPLITUH ITPU HCITAPEHUN

Ilonosa T. H.l, Vionoe A. H.?
Kepuenckuii eocydapcmeennsviili Mopckoil mexnonozuyeckuii ynusepcumemn, Kpvim
tanap178@gmail.com; “ukolov_aleksei@mail.ru

VYron xonrtakta (YK) Mexmy )KHIKOCTBIO M TBEPIBIM TEJIO OIpe-
nensiercsa ypaBHenuem fOnra:

cosfy = Yse ~¥sL , (1)
M

rae Oc mpencraeiser coboil yroid KOHTaKkTa, Ysg, YsL M VLG —
K03()(ULMEHThl MOBEPXHOCTHOTO HATSHIKEHHUS pasjielia TPaHHLbl TBEPIOE
TeJ0/ra3, TBepA0E TEI0/)KUAKOCTh U )KUAKOCTH/Ta3, COOTBETCTBEHHO.

Nmenno onpenenenue YK karenb U cTeneHb BIUSHUSA [PaBUTALUU
IpU HMX HCIIAPEHHHU MPEACTAaBISIET MHTEpEeC Ul JAIbHEWIIEro M3ydeHUus
noBeneHus cyneprunpodooHoit moBepxaoctu (CI'TI) B Mopckoii Boze.

Hamu moarBepx)aeHo, uro cBoiictBa YK Ha omnpeneneHHoON cTaauu
UCTIapeHHsT UMEIOT 3aBHCHUMOCTH OT TpaBUTAIMOHHOrO mois 3emin. He-
CMOTpSI Ha YBENWYEHHNE KOHIICHTPAIIMU COJIM 3a CUET MCTapeHus Boabl, YK
Ha HaYaJIbHOM dTare u3Mensiercs ciabo (150° < 0. < 168°), coxpauss, cymep-
ruapodobHoe coctostHue Karm (puc. 1, a, 6). Ilocne Tpex yacoB Habr0-
nenuii u pasnee snauenune YK ymensmaercs (¢ < 150°). Oguako, 3T0T JTamn
UCHapeHHsl YK€ COOTBETCTBYET HCKKEHHIO KaIlUIeBUAHOH (opmbl (cM.
puc. 1, 6), uto cBugerenbcTByeT 0 Hauvane kpuctautu3anuu NaCl, kortopas
HECOMHEHHO BHOCHT U3MEHEHHE B ypaBHeHue (1).

[TpuOnmxeHHO 3aBUCHMOCTD KO3()(HIIMEHTa TOBEPXHOCTHOIO Ha-
TSDKEHHsSL Y| g OT TEMIIEParypbl |, IUIOTHOCTH >KHAKOCTH P U MOJISAPHOM

MaccChbl L BEIIECTBA BBIPAXKAETCSI PABEHCTBOM!
2

3
YLG:B(Tk_T_T)'E ) 2

rae B — mocrosuubiii kosdduiment, Ty — KpurTuueckas Tem-
neparypa, T — BeIMIMHA Pa3MEPHOCTH TeMieparypsr [1].
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a o

Puc. 1. Kanuis Ha cynepruapogo0Hoii oBepXHOCTH B IPOIecce HCHAPEHUSI:
a)t=0; 6) t=150; ¢) t = 196; 2) t = 220 [MmuH]; yBeauueHue x23

IIpn n3oTepMUUYECKUX YCIOBUAX HKCIIEPUMEHTA OCHOBHOM BKIIAJ B
M3MEHEHHE Y| g OyJeT BHOCUTH MHOKHUTEND P/ (2), KOTOPBIH B CBOKO Ode-
pellb UL CMECH BEILECTB MOKHO IPEJCTaBUTh B BUJIE:

B_m(V1+V2)_n1+n2
mVm N,

: 3

rae M — macca cMecu; V — 00beM KaIlid; V — KOJMYECTBO BELIECTBA
U N — xoHUeHTpaiwms kommoHeHToB (N; — monekyn H,O; N, — Monekyn
NaCl), Na — uncio Asorazpo.

Ha HayanbHOM 9Tare dKCrepuMeHTa cooTHomenne Ni/Ny ~ 107 u
BEIMYUHA COOTHOIIEHUS (3), B OCHOBHOM, OIPEAEIACTCS YHCIOM MOJEKYI
BOZBI B 00BeMe Karn. Vicmaperne BoIbI IPUBOUT K YMEHBIIICHUIO €€ KOH-
LEHTPalM U YBEJIMYEHHIO KOHIIEHTpauuK coiu B karwte. Craj N; mpowc-
XO0IH OBICTpee BO3PACTaHUS Ny, YTO CO BPEMEHEM MPHUBOANT K YBEIUICHUIO
UX CYMMEI, a, cjlefoBareibHo, K ymenbmenuo YK Oc (1). B konue wuc-
mapeHuss N; =~ 0; mpu 3TOM paccUuWTaHHOE 3HaudeHHWe N =210 m® cos-
najgaeT ¢ KoHueHTpauuedl moisiekya B kpucramie NaCl (puc. 1, 2). Ilpu
U3YYEHUHU Kallellb JKUIKOCTH CPaBHUBAIOT IAEHCTBUS KanuuispHbeiX (oL) u
IpaBUTALIMOHHBIX (gpL3) CHJI, paccuuThIBasl uucio bouna (uncino DTBéma)
mo popmysiie:
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2
B, =P9- (@
Y

rae L — xapakrepHsiil pasMep Karuti sKMAKOCTH, HATIPUMED BBICOTA
B €¢ IIEHTpE, Y — MOBEPXHOCTHOE HATSDKCHME XKMIAKOCTH, J — yCKOpeHHe
cBOOOIHOTO MAJCHUS; P — INIOTHOCTH HCCIIEYEMOM JKUIKOCTH.

IIponecc ucnapeHuss Kamiid MOPCKOM BOJABI BBI3BIBAET IEpe-
MEHHOCTbH IDIOTHOCTH U KOA((HUIMEHTA MOBEPXHOCTHOTO HATSKCHUS JKUJI-
KOCTH, YTO HapymaeT 3aBucuMOcTh (4). [lo3ToMy ansi OIEHKHM BIMSHUSA
CHJIBI TPAaBUTALMU Ha (DOPMY KarlTd MOPCKOH BOJBI B TIPOIIECCE MCIIAPECHUS
Ha CI'TI 6bu10 paccyMTaHO OTHOIICHHE FOPH30HTAILHOIO paauyca Il Karim
K BepTUKATBHOMY [y B cpemHeM
ceueHnu Karm. ['paduk 3aBu-
cUMOCTH OTHomieHus Fp/fy oT
BPEMCHHU HCIIAPEHUS MOKa3aH Ha
puc. 2.

Havanpubrit 00peM Ka-
nenb cocraBisur V=10 Mk, a
ry/ry=1,3. B mpomecce wmcma-
PEHUS OTIIMYHE PaJyCOB Karulud 0.9
CHIDKACTCS, JOCTUTas CBOETO MH-
HUMyMa Ha ypoBHe Iy/ry~1,16. 0.7

OO0beM Kamum TpH 3TOM  J0- 0.5

cruraer 3nadenus V =0,5 ML 0 H l()('{ hilillfo 0 24
MuHNManBHOE OTKIOHCHHE OT Puc. 2. I'paduk 3aBHCHMOCTH OTHOLLIEHUST
mapoo6Opa3Hoil  (OpMBI  COBIIA- TOPU30HTAJBLHOIO Paanyca I Kaniu
JTAeT C HAYaJIOM aKTHBHOI'O IPO- K BEPTHKAJILHOMY Iy

recca KpPUCTAJUIM3allUA COJIA B B CPEIHEM CE€UCHUH KalJIu
o0beMe Kamiu, KOTOPBIH mpu- OT BPEMEHHU HCHAPEHHUs

BOJMUT K pocTy oTHowieHus ry/ly.
JlanbHeiimee 3aposkaeHHe TBeplIoH (a3bl NPUBOAMUT K emie OosbHieMy
PACXOXKICHUIO MEXIY TOPH30HTAIBHBIM M BEPTHKAIBHBIM pa3MepoM, Of-
HAaKoO MpeoOiajaHue KPUCTAUIOB cojid B o0beme (cM. puc. 1, 2) yxe He
MIO3BOJISIET ONIPEEIATH MOJIydeHHOE 00pa30BaHUE KaK KarJisi BOABL

JlanHBIC MCCIENOBAaHMS AlOT BO3MOKHOCTB CIENATh CIEAYIOLIHNE
BBIBOJIBI. MccnenoBanue NoBeAeHUs Kareiab €CTECTBEHHON MOPCKOW BOJBI
Ha cosnannbix CI'TI Ha oOpasiax cymoctpourenbHOl cramu mapku A40S
MoKa3ajM, 4To B mpouecce ucnapenus KY ymeHblaercs, HO JI0 Hadana
npouecca Kpuctaumsanui ocraercs Oc > 150°, TeM caMbIM COXpaHss CyIep-
ruapodoOHbIe CBOMCTBA TOBEPXHOCTH.
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YMeHbIIeHHEe 00BeMa Kallli IPH HWCHApeHWH HE TPHBOJIUT K
MOJIHOMY OTCYTCTBHUIO BIIMSIHUSI TpaBUTAllMK Ha (HOPMY Karuu, OJHAKO JIO-
CTHT'aeT CBOEr0 MUHMMYMa Juisi 00beMoB 0,5 MKJL.

3aBepleHHE HCIAPEHHUS KaILIM COIPOBOXKIASTCS 0Opa3oBaHHEM
nenpHoro kpucramuia NaCl, 4ro, sBisercst ymoOHBIM TpH yHOalICHUH TO-
JIOOHBIX MPUMECEH C MOBEPXHOCTH CTallM, TaKk Kak He OyJeT BBI3BIBAThH
Jerpajalid MUKPOCTPYKTYPBI MOBEpXHOCTU. [Ipu 3TOM He ONOKHPYROTCS
ra3oBble KaHaJbl, 00ecreunBaroiye cynepruipoGoOHoCcTh HOBEPXHOCTH.

Jlnteparypa

1. Kukoun A. K. O6mwuit kypc ¢usuku. Monekynsipaas (usuka /
A. K. Kuxoun, 1. K. Kukoun. — M. : Hayka, 1976. — 480 c.

OUIHKA IOTPEB ¥ JOC/IJUKEHHAX
POBOTHU ABTOBAJIAHCYIOUYHUX IIPUCTPOIB
3 PIIMHHUMUA POBOYUMU TIJIAMUA

Kpyuunin I. MY, Jpay I. B?
XmenvHuybkuti HayloHATbLHU %)Hieepcumem
E-mail: tillya.kruchynin@kmgas.com.ua, “cogitare410@gmail.com

Jdns ycyHenHst nucOanaHcy Tia, Mo 00OepTaeThesi, BUKOPHCTO-
BYIOTH piWHHI aBTOOanmancyrodi mpuctpoi (ABII) y BuUrmsaai mopoxxHUCTOT
KaMepH 3 PiIKUMHU poOOYMMHU TiLTaMH. BOHM € CTaHmapTHOH (YHKIIIEH Y
OiIBpIIOCTI MOOYTOBUX MPAJIBHUX MAIIWH, JIe TAKOK BUKOPUCTOBYIOTHCS Y
B)XKUX MPOMHUCIOBHX 00epTOBHX MammHax. [lo mpukiamy, Ui TpaabHUX
MalllMH BUKOPUCTOBYIOTHCSl PIIMHHI cTaOLIi3aTOpH, SIKI CKIANAIOTHCS 3
MOPOXKHUCTOTO Kb, MOMIOHOTO 10 TyMOBOro oOpyda aie, 3a3BHYai, 3
MIPSIMOKYTHUM TIepepi3oM, 0 MICTUTh HEBEIHNKY KUIbKICTh pianHu. Kinmbie,
SK TpaBWIO, KpIMUThcs Haa OapabaHoM. PinmHa B Kimbli BUIBHO mepe-
MIIIA€ThCA 1 TIparHe TO€IHATH TOJIOBHY IIEHTpalbHY BICh iHEpIii poTopa 3
Horo Biccto oOepTaHHsI.

OcHoBHa inest 3'aBuiacs Bxe B 1912 poui, a marenr CIIA OyB
Hamauuit B 1916 pomi (JIebman, 1916 [1]), me i Oymo BuUKIageHO poOOUMit
NPUHITUI PigUHHOTO OanaHchpa. A came: KOJM MalllHa 00epTaeThCs MpH
BHUCOKIl KyTOBiil mBuakocti €2, piauHa yTBOPIOE TOHKHH Iap HA BHYT-
piHii MOBEepXHi 30BHIMIHBOI CTiHKH, 300pakeHunit Ha puc. 1 [1].

PosrisimaeTsest cutyartisi, KoM MpUCYTHS He30armaHcoBaHa Maca M,
HalpHKJIaJ, Yyepe3 HEePIBHOMIPHICTh PO3MOALTY OJITY B NpAJIbHIH MalluHI.
PoTop Mae KpUTHYHY KYyTOBY IIBHAKICTE (e, JIC BIALEHTPOBI CUIIH 3PIBHO-
Ba)XKYIOTHCSI CUJIaMH, 3yMOBJICHUMH BiTHOBJIFOBAHUMH TIPY>KUHAMH.
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a 7]

Puc. 1. IIpunuun po6oTu pituHHOro cTadinizaTopa 3a Jlebianom

Hwxue miei mBuakocti (Q < Q) uedrp Macu piguau Oyme
PO3TAIIOBYBATHUCS «HA Til camiif CTOpPOHI», IO 1 He30alaHCOBaHa Maca, SIK
nokasaHo Ha puc. 1, a (tyr M no3nauae macy mopoxuboro poropa, a M —
Maca piuHU, 10 MICTUTBCS B KaMepi). [Ipu neBHil HaJAKPUTHUHIA KYTOBIH
mBuakocti Q > Qg (ckaxiMo, miji yac OpoIecy CyIIKH) IIEHTP Macu pi-
JIMHU TIEPEMICTUTBCS Ha «IPOTHIIEKHY CTOPOHY» BiIHOCHO He30alaH-
COBaHOI MacH, sIK I0Ka3aHo Ha puc. 1, 6, B pe3ynbTari 4oro 3MEeHIINTHCS
«mucbaraHc MacH» i, TAKIM YMHOM, 3MEHINATHCS BIAIICHTPOBI CHIIA 1 3MEH-
LIAThCS aMILTITYZHM KOJIMBaHb POTOPA.

OpuriHanbHUN MakKeT, HaBEICHUI y maTeHTi [1] ckiamgaBes 3 o-
HOTO a00 JEeKITPKOX YK€ BY3bKHX KOHIEHTPUYHUX KaHAIIB (BY3BKUX Y
paliabHOMY HalpsIMKY, ajie ITUPOKHUX B OCLOBOMY HAaIPSIMKY, TOOTO Tep-
TCHJUKYISIPHO 0 TUIOMIMHY, 300pakeHoT Ha pHc. |, 4aCTKOBO 3alIOBHEHOTO
«piarHOIO 200 Ay)Ke MATUMH CTAJIIEBUMH KyJIbKaMH a00 METaJleBHMHU JIPO-
ounkammu» [1]. Cupa (1932) [22] posrisiiaB i migjaB KpUTHLI PiIUHHUI
Oamancup Jlebmana; a mizHime i Jlen Tapror (1985) migrpumas morisan
Cupna. Tyt #imerses npo te, mo Ganancup Jlebnana He MoKe MPAIIOBATH 3
PIAMHOO, a JIUIIIE i3 CTAJICBUMH KYJIbKaMH, i, TAKHM YHHOM, BUHAXiJ HE OYB
BH3HAHWUM. IMOBipHO, IIe TOB'S3aHO 3 Ay)Xe BY3BKUMH KaHaJIaMH, SIKi B
OCHOBHOMY 3al00IratloTh yTBOPEHHIO MOBEPXHEBHX XBHJIb. THM HE MEHII,
aBTOMaTW4Ha MpaJbHa MallWHA, OCHAIIEHa PIAMHHUM OalaHcupoM, Oyina
npezactasnena B 1940 p. i 3amatentoBana B 1945 p. ([aitep, 1945) [2]. Maker
pinuHHOTO GanaHcupa OyB AyKe CXOXHH Ha Cyd4acHI MakeTH, 3 IIHPOKOIO
KOHIIEHTPUYHOIO KaMepolo, JOCHTh IIHUPOKOIO, 00 HaJaTh MOXIIMBICTH
YTBOPEHHIO IMOBEPXHEBIN XBUJIi 3 BETMKUMHU aMILTITyIaMHU.

Inest, TakuM YMHOM, HE HOBA; aJie OCTaHHIM YacoOM CIIOCTEPIraeThCs
BiIpoKeHUH iHTEpec A0 Hel y IPOMICIOBOCTI i B HAYKOBHX cepax.

Cria migKpecIuTH, 10 BIEpiie 3poOUB CIpoOy TECOPETUYHO 00-
rpyaTyBaru npuHuun aii ABIT Jle6nana, KUTbIIEBUX, MasTHUKOBHX 1 KyJIbO-
Bux ABII y mukmax cBoix crarteit Cupi. Bin 3anponoHyBaB II0CcKy MOIETh
poropa 1 ABIL. ¥V 1i pamkax y poropa iCHye €liHa KPUTHYHA IIBHUJIKICTb,
IIPY TIEPEBHIICHHI SKOI POTOp IOYMHAE OOEPTATUCS JIETKOIO CTOPOHOIO
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Ha30BHI 1 TOYHMHA€E MPOSBIATHUCS SBHIIE CAMOLEHTPYBaHHS pPOTOpa, SKe i
Oyno noknaneno CupieM B OCHOBY NPHHIMITY poO0TH ycix nacuBHUX ABII.
HacrnipaBai, TyT siBHINE CaMOLCHTPYBAaHHS BHAAETHCS 3a SIBHIIE aBTO-
OamancyBanHs pimuHOIO. Ilimxomm i pesymbraté pobitr Cupna ckiamu
OCHOBY HACTYIHHUX JOCII/DKEHb B rajly3i OajlaHCyBaHHS POTOPIB MalllUH
nacuBHUMU ABIl. A oTpumanmii 6e3 BpaxyBaHHS cHenU(IYHUX BJIACTH-
BOCTEH PiIHH, CHJI OIOpY, a BiATaK, TEOPETHYHO HEOOTPYHTOBAHMIA 1 eKc-
NEPUMEHTAJIBHO HENepEeBIPEeHU BHCHOBOK IPO OOMEXKEHICTH Jiara3oHy
MIpare3laTHOCTI TaKWX aBTOOAJAHCYIOUMX NPHUCTPOIB 3aKPUTHYHOIO (260
3ape30HAaHCHOI0) 30HOI0 00EpTaHHS POTOpa € CYNEPEewIMBUM 1 0 Temep.
O1xe, 3aTUIIAETHCS HEOOXITHUM OLITBII JAeTajbHe BUBUEHHS [[HOTO SIBHUIIIA.

Tabmuus 1
KaprorpadyBanus nyo0Jikamiii

z = = = | . Ig 2 - = = | .4 é

S |Eg|lsR|=C|E<| &g S |FLE2a|sClEC >

3= g§ 59.b§ g2 =2 e E §§59.[:§ B =8 &

S |EE|25|3=|68|58 © |E=| 25| sE|lgs|g.
283752888 | 2 |2EFEEE gL
§ = s | O & § 5 =4 = O & §
m a) 53 a)
1 + + + - + 22 + + + _ +
2 + + + - + | 23 - + + _ +
3 + + + - + 24 - + + _ +
4 + + + - + 25 - + + - +
S + * + - + | 26 | — + + _ +
6 + + + — + 27 — + + - +
7 + + + - + 28 — + + — +
8 + + + - + | 29 | — + + _ +
9 + * + - + | 30 | — + + _ +
10 | — + + — + 31 - + + - +
11 + + + — + 32 + + + + +
12 + + + - + 33 — + + + +
13 — + + + + 34 — + + + +
14 | — + + + + 35 + + + + +
15 - + + + + 36 — + + + +
16 | - + + + + 37 - + + + +
17 | - £ + + + | 38 | - + + + ¥
18 | - £ + + + | 39 | - + + ¥ +
19 - + + + + 40 - + + + +
20 | - + + + + | 41 | - + + ¥ +
21 - + + + + 42 + + + + +
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[lizcymok ormsmy JiTepaTypH 3 TOCHIHKEHb PITHHHIX aBTOOAaH-
CHpIB TpejACTaBiIeHUH B Tabmuumi 1 y BUIIAAL JIiTEpaTypHOTO KapTo-
rpadyBanHs. [lyOmikarmii, ski MICTATH OUIBII MOBHI pE3yNBTaTH TeOpe-
TUYHUX Ta EKCIIEPUMEHTAIBHUX JOCIIKEHb, MOB'I3aHi 3 THYYKHMMHU POTO-
pamu, mosHadeHi (+). O6macti (+) @ONMOMAararOTh BHU3HAYMTH IOTOYHI
noTpedu B IOCHIKEHHSX.

OTxe, iCHY€e JOUUTFHICTh AOCTIIPKEHBb V pO3YMIHHI peakmii aucoha-
JIAHCY, B3a€MOJIl PiJMHU Ta poTopa JJIsl IMiIBUIIEHHS CTaOUIBHOCTI pyXy
potopa Ta OiTkII ePEeKTUBHUX MEXaHI3MIB OalaHCYBaHHS THYYKHUX POTOPIB
3 aHaNITHYHUM miaxogoM. OJHak, iCHye TakoX NoTpeda y YUCIOBUX €KC-
MEPUMEHTAX Ta Bi3yaIbHOMY MOJIENOBaHHI poO6oTH pimmaHOTO ABIL.
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TEXHOJIOI'IA FUZZY LOGIC. YAIOCKOHAJIEHHA METOY
BUITAJAKOBO-CITPAMOBAHOI'O ITOIIYKY
3BAJTIAHCOBAHOI'O CTAHY POTOPA MAIIMHU

Haxnina F0. C.}, lpau 1. B.?
Y2 Xwenvnuyoruii nayionanonuii yHigepcumem, 8yi. lncmumymcoka, 11
E-mail: *cogitare410@gmail.com

«3po3yMina po3yMHHID — PEKIaMHUI TPIOK, 00 BIAIO MPOJATH
npaneHy MamunHy? Hampukian, Zanussi ZWQ 5102 [1] abo Electrolux
EWT106511 W [2] Ta mpanbHi MaIlllMHU iHIIAX MapoK TP CBOiH MPOCTOTI
MOXYTh moxBanuTucs 0a3zoBoro TexHonoriero Fuzzy Logic. Ilpuctpiit Bu-
3HAYa€ Bary 3aBaHTa)KEHOI OUIM3HU Ta CAMOCTIMHO PETYJIIOE KUTBKICTD CIIOXH-
BaHOI eHeprii it Bogu. Ha ocoOmuBi iHTEeNeKTyanbHi 3MIOHOCTI HaBPA YU
JIOBOJIUTBCSl PO3PaxOBYyBaTH — MpHJIaau nepedyBaroTh y 0a30BOMY IliHO-
BOMY CET'MEHTI, ajie 3MEHIIIMTY NIOKa3! Ha JIYMIbHIKAX BOHHM BCE-TaKH 3aTHI.

TexHOTOTIsI HEYITKOTO KOHTPOJIO MEepelInia Bil KepyBaHHI Tpa-
(iKOM, YCTaHOBKOIO Ta KOHTDOJIIO JIO Tajly3eil MacOBHX ITPOJIYKTIB, TAKUX
SIK aBTOMOOUII Ta 1MOOYyTOBI eNeKTpolpHiIagd. Y po3nal TaKuX 3MiH, SK
IHTepHAIlIOHATI3aIlis MIiChKO1 iSIIbHOCTI ¥ BHKOpUCTaHHS iH(Mopmarii, a
TaKOX IIJI0J000BE TPOJOBXKEHHS IMOBCSKICHHOTO JKUTTSA, PHHOK T00Y-
TOBUX €JIEKTPOIPHUIIA/IIB CTaB OUTBII PI3HOMAHITHUM 1 IHIUBIAyali30BaHUM,
1 MH IIBHIKO TEPEXOJMMO B €IOXY, B SKil aKIEHT MEePeXOIUTh Bifl JOTIKH
BUPOOHMKA JIO0 JIOTIKM KOpHCTyBaya. TyT MH OOrOBOPHMO HEYITKY IIOB-
HICTIO aBTOMATHYHY MNpajJbHYy MAIIWHY SK THIIOBHH IpPHUKIA] HEYITKOTO
MOOYTOBOTO €JIEKTPOIPIIAAY. A TaAKOXK PO3TISTHEMO MOXKIIMBICTH HA OCHOBI
HEUiTKOi onTHMi3amii BJOCKOHAIUTH METO]| BUII3IKOBO-CIIPSIMOBAHOTO I10-
IIyKy 30a1aHCOBAHOTO CTaHy POTOpa MAIIMHH [3].

VY Mipy 3MiHH crOcoOy >KUTTS BUKOPUCTAHHS MPaJTbHOI MaIIWHU
TaK0K 3MIHIOETHCS B TAKHH CHOCIO:

1) Bin mpaHHsS B JE€HHMH Yac y J€Hb i3 T'apHOIO IIOTOJIOK0 JI0
npaHHs B OyIb-sKy TOAMHY JTHS i HOYi O3 ypaxyBaHHs [OT0/IH;

2) BiX TpaHHS OJATY TOBHICTIO 3a0pyJHEHOTO /0 IIpaHHS Micis
Pa3oBOro BUKOPHUCTAHHS,
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3) Big JOMOTOCIOAPKH, KA Tepe Iy BCiel pOAUHH, 10 HEIOCBIM-
YEHOTO KOPHUCTYBaya.

[3 nux mpUYMH KUTBKICTH OJATY, IO MEPEeThCA, 1 9acTOTa MpaHHS
30LTBITYETHCS, @ TAKOXK CTANO OUTBII BAKIUBUM, HDK KOJUCH, IPATH OJIT,
HE VIIKOMKYIOYM HOro W CHpOIIyYd Py LBbOMY caMm mpoiec. Ha miit
OCHOBI IIpo0JIeMa ONTHMI3allii KepyBaHHS MPATHHOIO MAIIMHOO IS TAHOTO
TUIY ¥ KUIBKOCTI TKaHMHU Oyna chopMysbOBaHa SIK HACTYMHI KOHKPETHI
TeXHi9Hi mpobnemu [4].

1) po3pobka JaTYMKIB Ul THUIY TKAaHWHH OUTM3HU ¥ ii KiTBKOCTI
(M'AKi JaTYMKH, SIKi BUMIPIOIOTH 3BOPOTHY €IEKTPOPYIIIIHY CHITy IBUT'YHA).

2) po3poOKa OJHOKHONKOBOI OTepallii Ui MOBHICTIO aBTOMATH30-
BaHOTO Ipollecy (HATUCHITh OJIHY KHOIKY, a MalllMHa 3pO0OHTH yce iHIIe).

3) po3poOKka KOHTPOIIIO, SIKMI ONTUMI3y€e CHIIY MOTOKY BOAM i yac
MIpaHHs BIMOBIHO JI0 TUIMY W KUTBKOCTI TKAHMHU (CHCTEMa HEYITKOrO KOHT-
POJTIO /I7TsI TOBHICTIO aBTOMATHYHOT MPAIbHOT MAIINHH).

4) po3pobka iHTepeiicy JiroquHa-MaIInHa JUTs Bi3yanisarii ore-
pamii (pigKOKPUCTATIYHUIN TUCTIICH).

OTKe, MOBHICTIO aBTOMAaTH4HE KEPYBAHHS IPAIbHOI0 MAIIMHOIO
MOBHUHHE 3a0e3nedyBatd poOOTYy OJHIET KHONKM NHpU OajlaHCYBaHHI MK
CYIMEPEWINBUMHI BUMOTAMH, TAKIMH SIK MIiHIMI3aIlisl YITKOJKCHHS TKaHIHH,
30UTbILICHHS] IOTYKHOCTI IpaHHs ¥ MiHIMI3allig yacy. I3 wiel npuannu Oynu
po3poOeHI MATYMKK U1 TUMY W KUIBKOCTI TKaHWHHU, OCKUIBKH IS
iH(popMaIlis HeoOXiaHa Ui 3AIHCHEHHS HEUITKOTO KOHTPOJIO M TEXHOJIOTIT
KepyBaHH [UIS ONTHUMI3aIlil CHIIM TOTOKY BOJH ¥ 9acy npaHHs (puc. 1).

Irput of amount
of ciething I I Opamum
3 tow

1 n \

¢ oppeen [| — Oroccran  Fuzzy control
t;k—\ — “E_% i ¥ i | Optimm wash timo
s =

Sensing ol Type of clothing
amount of ciothing  sensing J\}
o & |+ Lavge amount Weak water fiow
§ % + Medium amourd |'N short time | Balance contrel
Eg |-smatames —J
(Impracise sensed vawes) <Spaciic e:anuw Strong water flow,
| e — short vme |
o « SN — -
| £ 7% | Ordnayy [ Weak water flow,
3 31 Smeot ’ long time | (Optimum washing)
(impracse sensec values] -

Puc. 1. Cxema He4iTKOI NOBHICTIO ABTOMATHYHOI NPAJbHOI MAIIMHHU
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Tum i KiITBKICTh TKAHUHU BHU3HAYAIOTHCS JBOCTYIIIHYACTHM M'SKAM
nmataukoMm (puc. 2). CrnoyaTky BHMIPIOETHCS KIIBKICTh TKaHWUHH, BHMi-
proouM piBeHb BOJAM B 0aKky MNpalbHOI MAIIMHK IPU IUIABHUX pyXax
JIBUTYHA, a TIOTIM TIPW 3YIHHIN JBUTYHA BHUMIPIOETHCSA 3BOPOTHA EICKTPO-
MarHiTHa CHJjia, CTBOPIOBaHa B IIei 4ac OMOPOM TKaHUHHU.

Wavelorms on both
sides of capacitor

Sensing circuit Moator O\I‘L Matoe OFF
B o @.. %7&_
WY,

(u) : \J

Mucrccon;pulef
Input wavelom | Atenuation time

Pulse

Clothing amount }_‘l l |
large amount
i A

Attenuation time

|
Clothing amount y ;
small amount | | |

Puc. 2. Cxema Ta MeXaHIi3MH JaTYAKA
BH3HAYEHHS SIKOCTI i KijibKOCTi OLIM3HHI

M

L

CyTb METOAy BHIIAIKOBO-CIIPIMOBAHOIO IOIIYKY 30a71aHCOBAHOTO
CTaHy POTOpa MAIIUHU MOJSATae B TOMY, IO NPH BUXOJi MallWHU i3 JIHC-
OamaHcoM, IO 3MIHIOETBCS Bil IMYCKy A0 IIYCKy, Ha poOoumnii pexum
(HanpuKIaa BHDKUM y PaTbHAX MalIMHAX) KOHTPOJIIOIOTHCS BiOpaii i npu
MEePEeBHUIICHHI HUMH JOMYCTUMOIO DIBHS MallMHA BIIKIIOYAETHCS 1 I10-
BEPTAETBCA B PEXKMUM MNOJIOCKaHH:. [Ipomenypa BUXOIy HOBTOPIOETHCSA 1O
TUX IIip, MOKH HE HAaCTaHE BHIIAJI0OK ONTHUMAJIBHOTO PO3MOIUTy Mac (po3-
KIaakd OiuTnM3HM) 1 BiOpamii BBIHIYTH B MEXi HOPMH, 3a1aHOI TEXHITHUMHI
yMOBaMu. Y [IbOMY BHIIQJIKy MalIUHI «JIO3BOJISETHCS» BUKOHYBAaTH TEXHO-
JIOTiYHY OTIeparlito, TOOTO MpaIroBaT Ha pobounx obeprax Bimkumy [3].

VY 3B'I3Ky 13 HMIMPOKUM IIOIIMPEHHSM aBTOMAaTH30BAaHHX CHCTEM
KepyBaHHs IMpoliecaMi OallaHCyBaHHsS POTOPIB 3'sBHJIACS HEOOXIIHICTh B
oJiep>KaHHI BEIHMKOI KUTPKOCTI MaHWX MPO 3MiHY piBHA BiOparmiii mix gac
PO3roHy poTopa.

CTBOpEHHSI CKOHOMIYHHX PEXHMIB pOOOTH TPaTbHOI MAIIWHU
BHUMarae MpoBEJCHHS BEJIMKOi KUIBKOCTI €KCIIEPUMEHTIB, 110 TIOB’s3aHe 3i
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3HaYHMMH BUTpATaMH TIpalli, 4acy i 3aco0iB. BHacmizok 1iporo BUpimansHe
3HAYEHHs 3700yBalOTh METOIM MaTeMaTHYHOTO MOJIEJIOBAHHS W ONTHMi-
3amii mpomeciB 6axaHCyBaHHS.

Uepes BHUITAIKOBY pO3KJIaIKy Oumm3HU B Oapabani mporec OamaH-
CyBaHHS MICTUTh HEBHM3HAY€HI MapaMeTpu: JOIYCTUMHU DiBeHb BiOpalliii
JUIsl 33JIJAHOTO TEXHOJIOTIYHOTO PeKUMY poOoTH, [ 4ac BUKOHaHHS MEBHOTO
TEXHOJIOTTYHOTO PEXHUMY IpPaHHS, HAIPUKIAJA, BIIDKUMY, SKAH BiAMIOBITHO
JIO TaHUX IHCTPYKIH JUIs MTpajIbHIX MAIIMH BCTaHOBJICHUH y Mexax 2040 xB,
KUIBKICTh TIOBTOPIB MpOLEAypH BUXOAY N MOKM HE HACTAHE BHUIAIOK OITH-
MaJIbHOTO pO3Mojily Mac 1 BiOpauii BBIHAYTH B MeXi HOpPMH, 3aJaHol
TEXHIYHIMH YyMOBaMH.

3 TOYKHM 30py NOCTAaHOBKM i PO3B'I3aHHS 3ajadi ONTHMI3allii, OTpH-
MaHUH pe3yabTaT BaKIMBUI THUM, IO JO3BOJISE BUKIIOUUTH 3 PO3TIALY
MOTYXXHICTb, SIKa CIIO’)KMUBAETHCS EJIEKTPOJBUTYHOM, SIK KPUTEPid SKOCTI
mporiecy OaxaHCyBaHHS. Y MiICYMKY SKIiCTh MPOIECY MOKHA OILIHIOBATH 3a
JIBOMa OCHOBHUMH YACTKOBMMH KPHUTEPiAMHU: MiHiMizawii pisas BiOpawuiii 0 i
MiHiMi3aI[il TOBHOTO Yacy BUKOHAHHS MPOTpaMu BipKumy 7.

®yHkuii 0aXaHOCTI YaCTKOBUX KPUTEPIiB SKOCTI mpouecy BHOM-
paeMo BUXOJSIUM 3 TAKUX MIpKyBaHb. DyHKIIiS Oa’kaHOCTI KPUTEPiIO PiBHS
BiOpamiii 03Hayae, 10 TMPHUIYCTHMAa MeKa MOJBOEHOI aMIUTITYIXd HE TO-
BHHHA TepeBumryBatH 16 mwm. [lomBoeHa amrmiitTynma moHan 56 MM He-
npuiiHaTHa ¥ QyHKIiS OaxaHOCTI IIbOTO MapaMerpa JiHiHHO Tajgae Bifj 1
npu 16 Mmm no 0 mpu 56 mMm. DyHKIiS 6a)XaHOCTI KPUTEPilO 3arajJbHOTO
Yyacy MpOorpaMH BiIIOBIIa€ CUTYallii, KOJM ONTUMAJbHUII Yac rnepedyBae B
o6macti 2040 xB. Hac T < 20 xB a6o 7 > 40 XB HEMPHITYCTHMi 3 TEXHO-
JIOTIYHUX MipKyBaHb. [IpOMDKHI OUISHKH XapaKTepU3yIOTHCS MOHOTOHHUM
yOyBaHHAM (GYHKIT GaxkaHOCTi mpu HaOmMKeHHI I 10 o0iacti HempH-
MMyCTUMUX 3Ha4eHb. JIiHIMHWI 3aKOH yOyBaHHS NPUHHSATHHA TUTBKH 3 Mip-
KyBaHb IpocTOTH. [1pu HasBHOCTI sIKOT-HEOYAb A0AATKOBOI iH(pOpMAaIlil Mpo
MOBENIHKY (yHKIii 0aXaHOCTI B MPOMDKHHX OOJIACTSIX 3aKOH yOYBaHHS
Moxe Oyru 3MiHeHui. PerepHi Touku ¢yHKIiI OGaxkaHOCTI KpHUTepiiB 3a
piBHeM BiOpariii i yacy Ha mporpamy BipKuM OyNiM 3Hai/IeHi Ha OCHOBI
iHpopMarlii, oTpUMaHOi B EKCIIEpUMEHTaxX IpH BapilOBaHHI 3MIHHUX B
001acTAX MPUITYCTUMHX 3HAUYCHb.

I'moGanpHuUil KpuTepii SKOCTI MOYKHA CKOHCTPYIOBATH Ha OCHOBI
MaKCHUMIHHO1 (popmu (HOpMyYITIOBaHHS 3aAadi ONTHMI3AILii:

D:min(ugl,p#z) (1)

PamxyBaHHSM JIOKAJIBHUX KPUTEPIiB [5] 3HAX0IMMO 3HAUEHHS KOe-
(IIieHTIB BITHOCHOT BAXKJIMBOCT] YaCTKOBUX KPHUTEPIiB: (l1; Oly.
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Po3B's130Kk 3amaui OaraTokpuTepialbHOT ONTHMI3aIlii 3BOJUTHCS JI0
BIZIIYKaHHS ONTHMAIBHUX YaCOBUX PEXUMIB POOOTH MpabHOT MAIMHU B
PEeXUMI BIIDKHM, 110 3a0€311eUyI0Th MaKCHUMI3aIlil0 TI00aIBHOTO KPUTEPIO
sixocti D ny1s pisaux nporpam npanust P i mouatkoBoro pisHs BiGpariii Op.

XapaKTepHCTUKaMH, IO ONTHMI3YIOTBCS, €: 4ac may3d 17, KON
MPY TIEPEBUIICHHI aMILTITYI0I0 KOJHUBaHb 3a7aH0i HOpMHU (IOPIr CHpaibo-
BYBaHHA), BiIOyBaeThCS 3aMHUKAHHS KOHTAKTiB, 3aIlyCKae€ThCS Talmep i
BUMHKAETHCS KUBJICHHST KOMAaHIHOTO anapary, Ta 9ac 1, poGOTH MaIIHHH B
PEKUMI TTOTOCKAHHS.

VY mincymky mist KoskHO1 pikcoBaHOi mapu P i dy 3a1a4a 3BOTUTHCS
JI0 BiIIyKaHHs onTHMaibHOTO Yacy 11 i T5. 3MiHa 9acy y Mekax KOKHOI i3
30H MOKJIaJIA€ThCS JTIHIHHOO.

BpaxoByroun, mo nokazsuku skocti 0 i T 3anexats Bin (akropis
P, 8y, Ty, T>, rnoGansuuii kpurepiii D npencrasnserses y BUrisi:

D =min(pg (8(P,8,T,,T)) 12 (T (P.80, Ty, T,))) )

. . ol *
V 1upoMy BHIAKY Ui KOKHOI (ikcoBanoi nmapu P, &g po3B'ss-
KOM 3a71a4i onrrumizanii OyayTs 3Hadenns yacy 11, 15, mo Makcumizyrors D:

(Tl,TZ)Opt =arg rTnz%x(D(P 0 ,Tl,TZ)) , (3)
112
Po3B's130k 3amaui ontumizanii (3) MOKHA 3HAWTH METOJOM MOCITi-
JIOBHOT KBa/IpaTHYHOT anpokcumanii [6].
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NATURAL FREQUENCY ESTIMATION
FOR ELECTRONIC PACKAGES SUBJECTED TO VIBRATION

Kovtun I.1.%, Petrashchuk S.A.
*Khmelnytsky National University, 11 Institutska Str.
E-maiI:1dr.igorkovtun@gmail.com

Introduction. The main construction elements of the electronic
packages such as printed circuit boards (PCBs), walls of the cases and other
bearing parts are likely to be subjected to vibration and shocks during
operation. These elements are not only subjected to such impacts but also
transmit them to mounted on them electronic components. In case when
PCBs and other bearing parts sustain resonance oscillations the dynamic
loads multiply and may cause breakages of components and units or mal-
functions because of deviations of their electronic parameters [1].

Therefore, special attention is paid to finding natural oscillation
frequencies of bearing parts in electronics by using calculative and expe-
rimental methods in order to identify their possible resonances and hence to
avoid them and correspondent dangerous operational modes.

In calculations the main boards, case walls and other planar rec-
tangular structures are normally considered as equivalent homogeneous
plates [2] whose theory is quite complicated, long, full of simplifications
and assumptions, and incomplete.

Therefore, the current study is focused on using elements of these
theories and basic formulas in order to calculate and estimate natural fre-
quencies of free cross oscillations of the rectangular plates and assess their
efficiency and applicability to the planar construction elements of the
electronic packages in particular to the printed circuit boards (PCBSs).

Elements of plate vibration theory. Printed circuit boards, case
walls and other planar rectangular structures used in electronic packages are
represented as homogeneous rectangular plates to perform their vibration
analysis and calculations. The plate is assumed an object of geometry, in
which height H is at least 5 times less than its length and width.

The coordinate origin is oriented in the plate so that axes X and Y
are constraint to its middle plane to which axis Z is perpendicular. The cross
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uniform inertial load bends the plate and its mid-plane becomes the middle
elastic surface, which divides the plate into stretched and contracted areas.
The same assertion refers to neutral fibers and neutral section axis in beams
theory [3]. As is the case with beams vertical displacements of points in
mid-surface are called plate deflections z, which are assumed small in
comparison with plate thickness H. As well as for the case of beams the
assumption can be made within second order accuracy that when the plate is
deflected then the fibers of its mid-surface do not change their length, what
means that analogically to neutral axis and neutral fibers the mid-surface is
the neutral one and all its points receive displacement along axis Z while
deformation.

Analogically to the planar section hypothesis in beam bending
theory [3] the kinematic hypothesis or straight normal hypothesis is used in
plate theory, in accordance to which the planes, having been normal to
middle plane of the plate before deformation, remain normal thereafter. The
deformation image of the plate reminds that of the beam with an exception
that it deforms in two planes XZ and YZ simultaneously.

Points in the mid-surface are assumed with the second order ac-
curacy to receive only vertical displacements, which are deflections z, and
points vertically remote from mid-surface sustain more than just vertical
displacements but also horizontal ones, which are derived from displace-
ments along axes X and Y.

In accordance to straight normal hypothesis each normal to mid-
surface as being deformed displaces as absolutely rigid piece equal to plate
thickness H, so all points of the deformed plate can be found by drawing
perpendiculars of length H/2 from correspondent mid-surface point. Thus,
finding mid-surface equation z = z(x,y,t) grants finding positions of all
points in the plate and hereby using Hook’s law finding stress and solving
strength problems by using strength theories [2—4].

The general expression for the plate deflection, which is function
z(x, y, t) obtained by using mentioned theories is represented by the fol-
lowing formula:

s otz M ﬂa_-"x _q

2
e it o Tonie — o (1)

where p — plate material density kg/cm®; g — standard gravity, m/s’;
D - plate cylindrical stiffness, kgf-cm; g — intensity of load distributed over
the plate surface, kg/cm?; t —time, s.

Cylindrical stiffness D is expressed as:

EH?
D= 12 (i-pdy’ (2)
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where E — elastic modulus of the plate material, N/m?; p — Pois-
son's ratio.

If necessary, the presentation of expression (1) can be shortened by
implementing harmonic operator [3] named as Laplace operator:

at as
A= mta @)
and biharmonic operator:
at as as at at a
Ad= (aﬂ"‘ﬁ)(ﬁ"‘ﬁ)‘ﬁ"‘zaﬂay +_ (4)

Then the shortened equation for the plate becomes written as:

¥ EI |

Adlz) + = prTciale (5)
The case can be considered more particularly. When ¢ is function

of time t, then equation (1) describes forced cross oscillation of plate driven

by time variant distributed load g; when q is constant and time invariant,

then plate sustains free or natural cross oscillation; when q = 0, then the

following equation is obtained:

anfz) + MEE g (6)

go a2
which describes free oscillations of unloaded plate.
A problem that describes free oscillation assumes the inertial force

as the load:
_¥H iz _ iz
mee= e T M @)

where a — acceleration, m/s?; % = m — plate mass, kg.
Plugging this expression into (6) gives:
atr

atrz atz acx
D(§+2Wayz+$)+m—_n. @)

Natural frequency and form of oscillation. For the case when all
edges of the plate freely rest on supports solution of equation (8) is:

2l ) = wix yjed @t 9)

The amplitude function wW(X, y), which is called natural oscillation
form of the plate is defined as:

wix, ) = Ay rsinfamz/ 6] - sinl fryv /8], (10)
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where a, b — length and width of the plate correspondently; u, f —
number of sinusoid half-waves in direction of axes X and Y correspondently.

Dependence (9) is demonstrated in fig. 1. Any line parallel to axis X
converts into sinusoid, which consists of u half-waves in interval (0, a), and
the line parallel to axis Y has f half-waves. As shown in fig. 1u=2, f=3.

4

‘o /._7

£Y:
— f=3 —
K X~ A
Fig. 1. Plate deformation and oscillation forms

Grid lines drawn from the nodes of half-waves divide plate into six
sections, signs in which indicate direction of their deflection in specified
moment of time: positive sign indicates upward deflection; negative sign —
downward deflection, therewith signs shown in the left indicate deflection
in ZY plane and those in the right — in ZX plane.

This solution complies with boundary conditions in outer edges:

z=0and ax2+'“'ay2 =0whenXx=0and x=2a
and

iz g
z:Oandﬁ+|u§=then y=0and y=Db

correspondently, which indicate deflections and bending moments equal to
zero in the edges (that rest on supports) of the plate.
Substitution of solutions z(x, y, t) (9) and (10) into (6) gives:

() 2 () )+ (5 = (1)
Wherefrom natural frequency of oscillation is:

wp = [(u/a)® + (F/8)°). D pH. (12)

The represented method for finding natural frequency of oscillation
is also applicable for the case when rectangular plate is freely supported on
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two parallel edges, what is normally the major method for PCBs installation
in multilevel cases.

PCB installation consideration. For the cases with another install-
lations of PCBs the proximate methods of Rayleigh, Rayleigh-Ritz, Bub-
nov-Galerkin [3] and other are applied.

So, for an instance, using equations of rectangular plates oscillation
by Rayleigh-Ritz method the natural frequency has expression [3]:

oLt
WD =

: (13)

e

where H — plate thickness; a — plate length; C — frequency constant:

—_ % Ed
C= 2] 12 (1— (14)

where g — standard gravity; p — material density; oo — coefficient
defined by the method that plate sides are fixed in the case.

Assuming that PCBs represent a plate made from nonmetallic mate-
rial the material correction factor (15) is to be applied to expression (13).

E-n.
A (15)

where E and Eg — elastic modulus for PCB and steel correspon-
dently; pand p; — densities of PCB and steel correspondently.

For the case when PCB is bearing the electronic components and
by which is uniformly loaded, the expression (13) is added by weight cor-

rection factor of components:
L

S GG

where Q. — weight of components mounted on PCB; Qp, — weight
of PCB substrate.

Using correction factors (15) and (16) the formula for approximate
calculation of the first natural oscillation frequency of the uniformly loaded
PCB is expressed as:

K, = (16)

Hoy Hp €MLY
b = ———————

. (17)

The correction factors can be taken from reference books to per-
form calculations.

Theory application assessment. However, in fact the real natural
frequencies often differ from values estimated by demonstrated formulas (11)
and (16) because of the whole range of factors, such as: PCB population
with discrete components and their non-uniform distribution over its area;
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conductive tracks, pads and other features etched from copper, which change
stiffness of the PCB substrate; complexity to estimate fastening force in
PCB fixtures to the cases of electronic packages and others. Noteworthy is
that oscillations of PCB substrate and installed components are mecha-
nically connected and in resonance frequencies the near components may
involve each other into the mutual oscillations and in this way change
parameters of the whole oscillation system: mass, stiffness, damping etc.
Hence the conjecture is made that natural frequency estimation is just
approximate and the real values can only be obtained experimentally.

To verify this conjecture the natural frequencies were calculated by
formulas (12) and (17), and then measured experimentally. The research was
conducted for the batch of PCBs with fiberglass epoxy substrate populated
with integrated circuits uniformly distributed over its surface. The PCBs
parameters were: H = 1,22 mm; a =200 mm; a / b = 1; QJ/Qp=1. The
natural frequency calculated by the formula (17) equaled to 75 Hz. Meanwhile the
average value of natural frequencies measured experimentally was 150 Hz.

Thus, the important issue was made that represented calculative
model is not sufficiently accurate to describe dynamic conditions of the re-
searched objects, which were PCBs populated with discrete electronic com-
ponents, and unable to identify their natural oscillation frequencies. This
issue is explained by the experimentally proven fact of connected oscilla-
tions occurring between components mounted onto PCB substrate. The-
refore, the represented estimation method is only considered as rough and
approximate but accurate evaluation of natural oscillation frequency in the
whole system of PCB substrate with installed components requires ap-
plication of more complex models or experimental methods of the research.

Conclusions. Printed circuit boards, case walls and other planar
rectangular structures used in electronic packages are represented as homo-
geneous rectangular plates in the offered plate bending model to perform
their vibration analysis.

The represented method for natural frequency estimation is only
considered as rough and approximate but accurate evaluation of natural
oscillation frequency in the whole system of printed circuit board substrate
with installed components requires application of more complex models or
experimental methods of the research.

References

1.Hamano T., Ueki Y., Nakasuji T., Fujimoto K. Destruction
mechanisms resulting from vibration load in PCB-mounted electronics, in
ESPEC Technology Report No. 17, 9th Symposium on “Microjoining and
Assembly Technology in Electronics”, Yokohama, Japan, 2003.

147



Cekyusi obwemexHu4deckux npobrem

2.Jones R. M. Buckling of Bars, Plates and Shells. Virginia, USA:
Blacksburg, Bull Ridge Publishing, 2006.

3. Pisarenko G. S., Agarev V. A. Strength of materials. — Kiev :
Technika, 1967, 792 pp.

4. Feodosiev V. I. Strength of materials. — Moscow : MGTU, Issue

10, 1999. — 592 pp.

NMEPEJATPEHYBAHHA HEUPOHHUX MEPEX
3 BUKOPUCTAHHAM KOE®IINIEHTA ’KAKKAPA

Fobuns b. B.
Kuiscoruil nayionanvruil ynieepcumem imeni Tapaca Illesuenka
E-mail: bobylbohdan@gmail.com

MamHHe HaBYaHHS Ta MITYYHUH IHTEJEKT MOPOJMIN aOCOIIOTHO
HOBY HapagurMy po3poOKH MpOTPaMHOTO 3a0e3MeUeHHs — PO3POOKY, KEpOo-
BaHy nanuMmu (data driven development). OcHOBHa ifes Ii€l mapagurMu —
e (iKCyBaHHS MapaMETPUYHOIO CIMEHCTBA AJTOPHUTMIB, SAKI MiIJIAIITO-
BYIOTh OUTBIIICTH CBOIX mapameTpiB mix maHi. Ak 6adummo, B TaHOMY ITif-
XOJi TOCKOHAJIC PO3YMIHHS €KCIIEPTOM MPEIMETHOT 00J1acTi BXKE HE BHMa-
TaeThCs, X04a i € OaKaHUM JUTS TIOJANIBIIOTO aHalli3y. BBaxkaeThcs, mo anro-
PHUTM caM 3/1aT€H OTpPHUMATH 1 y3araJlbHUTH iH(OpMaIlilo, sika 3aKiajieHa B
caMuX JaHHX.

[Jana poGoTa mpucBsiUeHA JTOCTI/DKEHHIO METO/IB HAaBYaHHS HEii-
poHHHMX Mepex. HelipoHHi Mepexi — OAMH i3 HAWNOTYKHIIIMX IHCTPY-
MEHTIB, JOCTYIIHHX Ha JaHUHA MOMEHT Uil BYCHOTO abo iHXKeHepa, SIKHi
partoe B 00J1acTi MaIIMHHOTO HaB4YaHH:. BoHu mokasanu ceGe Halkpamm
YHHOM B 0araThox 00JacTAX: KOMIT FOTEPHHH 3ip, 00poOKa MPUPOTHIX MOB,
MPOTHO3yBaHHS ()IHAHCOBUX MOKA3HUKIB, JIarHOCTUKA XBOPOO, CTUCHCHHS
iHpopmamii. B 6arateox ramy3sx came HefipoMepekeBi MOJIENi ITOKa3yIOTh
Halikparmi pe3ynbTat. BenndesHi TeMIu po3BUTKY B i Taxy3i 3yMOBIIEHI
HepI 3a Bce JBOMA IPUYUHAMHU:

1.P0o3BUTOK OOYHMCITIOBANBEHOI TEXHIKM Ta MapagurM oOpoOKH Be-
JIMKMX MAacHBIB JaHUX. AJTOPUTMH MAIlMHHOTO HAaBYaHHS 3a3BHYall JyxKe
BHMOTJIHBI 10 00’€My IOCTYITHUX HaBYAIBHUX NaHUX. YnM ix Ouipmme, TUM
Kpallle alrOpUTM HaBYUTHCA 1 Kpalle mpamoBatuMe. ToMmy Tpeba po3poo-
JIATH aITOPUTMIYHI MeTOau OOpoOKH Ta 30epexeHHs Takux aaHux. [Ipote
JIMIIEe aITOPUTMIYHI ONTHMI3anii He JONMOMOXYTh — HOTpiOHI Benuki 00-
YHCIIOBANBHI MOTYXKHOCTI Uil poOOTH anroputMy. Ha macts, Benuue3Huii
PO3BHTOK y Tay3i MIKpOIIPOIIECOpiB Ta rpadiyHUX MPOIECOPIB Jae 3MOTyY
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BYMTH Ta 3aITyCKaTH Iy)Ke CKIATHI alTOPUTMH Ha JOMAIIHIX NePCOHAIBHUX
KOMIT IOTepax.

2.HasiBHICTR BENUKOI KITPKOCTI HaHUX y BimkputoMmy moctymi. Lle
6e3mnocepens 3acayra Mepexi Inrepraet. Temmu nosiBu HOBOI iH(OpPMAILii B
MEpexi IPOCTO BpaXKaroTh. 32 CTATHCTHKOIO, KOXEH PIK KUIBKICTH iH(OP-
Marlii B Mepexi moaBoreThes (B cepenapomy). Lo iHpopmariro Tpeba 00-
pobusiTi aBToMaTH4HO. YKOJIHAa KOMIIaHisi IPUHLIMIIOBO HE MOXKe 00poOUTH
TaKA{ BENWKHAN MacuB JaHWX. ToMy HEOOXiqHI aBTOMATHYHI METOIH HOTO
00po0OKu. [HTEpHET — e Kepeno MaHWX JUII HaBYaHHS alrOpPHTIMY 1 Horo
0e3rocepeHbOr0 3aCTOCYBAHHSI.

[Ipu po3poOiieHH]I anropuTMy, BiH 3aCTOCOBYBABCS UIS PO3B’S-
3aHHs 3a7a4 OiHapHOT Kiacudikairii. [le 1iIkoM HOpMaTBHUIA MIAXiI, TaK SK
OiIbLIICTh 331a4 O CBOiM mpuposi OiHapHi a00 MOXyTh OyTH 3BEICHHMHU
0 TaKuX Michs mepedopMyTroBaHHA 3amadi. ToMy MOKHA pPO3TIAIaTd
nume OiHapHi 3amaui kiacugikaiii. Anroput™ 0e3 npoOiieM y3arajbHIO-
10ThCs Ui 3amad N-1 kiacudikaiii. @opmaibHO, TOCTAaHOBKA 3a1a4i OiHap-
HOI Kiacu(ikarii HacTyIHa.

Jano HaGip 06’exriB: D={(x;y)}. X,y e¥ Y ={01},i=1..N, ze

X —00’€eKT; Y, —MiTKa Kiacy s i-ro 06’ekra; f;(x)- j-Ta o3Haka i-ro

06’exTa, j = 1...M.
Takum YnHOM, Oy/Ib SKHI 00’ €KT XapaKTEPHU3YEThCS BEKTOPOM:

% =(F.06): f2( ) F3.(% )5 F (%))

BBeznemo Take noHsTTS, siK KoedinieHt JKakkapa:
|4 B

J(A'B) AUB

B o6macti KOMIT’TOTEpHOTO 30py ISl METpHKa BijoMa sk inter-
section over union:
Inersecion

loU = ——,

union

Je intersection — mioma nepetuHy ABOX obnactei, UNion — mioina
00’eHaHHA ABOX o0sacTel.

TakuM 4nHOM MOXXHA TOOYIyBaTH HACTYITHUI alrOpPHTM:

1. AnropuTM mepenTpeHyBaHHS I MEPEXi:

2. CTBOpUTH HEHPOHHY MEPEKY, BU3HAYMBILH apXiTEKTYPy MEPEXI.

3. BunaakoBo mpoiHiliani3yBaTH Bard KOXKHOTO IIapy.

4. Jlns mwapy 1mix HoMepom i

5. Baaru Buxin wapy i—1, mogatu Horo Ha BXix wapy .
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6. [TopaxyBaTu koedimienT JKakkapa Ha BUXO/Ii IIapy.

7. MinimizyBatu koedinieHT JKakkapa 3a mapamerpamu mapy i me-
TOJOM I'PaTi€HTHOTO CITYCKY.

8. Sxuo map | — ocranHil map MEpekXi — NepeiTy Ha KPok 9, iHakie —
Ha Kpok 4 juis wapy i+1.

9. HaBunTH HEWpOHHY MepeXy TpaJi€eHTHHM CITyCKOM, MiHiMi-
3YIOUYH CTaHAAPTHI METPHUKH.

JI1sl CHHTETUYHOrO HA0OpY JAaHUX MAaeMO, 3HAYHO MIBHALIC Ha-
BYAHHS 1 IMHAMIKY Ta/iHHS TOMUIIKH [ IEpeTPEHOBaHOI Mepexi (puc. 1).

010;

Q05

000~ — = = =
%Il 02 04 06 08 10

Puc. 1. Ilunamika maginas MOMHJIKH Mofei 6e3 mepeITpeHyBaHHS
Ta 3 nepeATPeHyBAHHAM
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BOUNDARY INTEGRAL EQUATIONS
IN PROBLEMS OF STUDYING
OF THIN-WALLED STRUCTURES WITH DISCONTINUITIES

Dovbnya K. M. Vasyl Stus Donetsk National University
600 — richya str., Vinnytsia, 21021, e-mail: kmd.ukr@gmail.com

Intensive use of thin-walled structures of various configurations in
different branches of modern engineering (aviation and space technology,
shipbuilding etc.) confronts researchers with many difficult questions rela-
ted to determining the strength of structures in the presence of stress
concentrators of different origins.

In this work the method of reducing the problem of studying the stressed
state of thin-walled structures with cracks and holes is used and it is based
on the use of the theory of generalized functions, the two-dimensional integral
Fourier transform, the theory of fundamental solutions and special functions.

Various variants of singular integral equations for through, surface
and internal cracks and holes were obtained [1-4].

A technique for numerical solution of systems of singular integral
equations containing equations with singularities of Cauchy type and Hil-
bert type using special quadrature formulas is developed [1-4].
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II1OJI0 OCHOB JU®EPEHIIAJIBHOI TEOMETPII
BEKTOPHOI'O OJISL
B N-BUMIPHOMY ITPOCTOPI A®IHHOI 3B’SI3HOCTI

Kpasuyk O. A.
Xmenonuybkuil nayionansnuti ynisepcumem, kravchukoa@mail.ru

Jnst BekTOpHOTO MO B N-BHMIpHOMY IpocTopi adiHHOT 3B’s3-
HOCTI MOOynoBaHO cepii iHBapiaHTHUX MNPSIMHUX, TIIEPIUIONIMH Ta Tinep-
KBaZpyK. BuineHo po3ienieHHs reoMeTpUIHUX 00pa3iB BEKTOPHOTO MOJIS
IIpH TIepexoi Bif adiHHOTO MPOCTOPY A0 MpOCTOpy adiHHOI 3B’ SI3HOCTI.

Knacuunuii mpoctip adinnoi 38’s13HOCTI A, BU3HAYAETHCS CHC-
temoro (N + 1)? popM & Ta mij , SIK1 IO PSAKOBAH1 PIBHSHHSIM CTPYKTYPH:

Dol o+ Ry o]

Doj =[of] |+ Rl [a*o'] 0

. i . L
B piBustamsix (1) Bemmunan Rj kococumerpiuni 3a HIDKHIMH iH-

JIEKCaMH 1 B CYKYITHOCTI YTBOPIOIOTH TEH30p KpydeHHsI IpocTopy Ann; BeiH-

i . . .
YUHU Rjk| KOCOCMMCTPHUYHI 34 1THACKCAMHA k, I 1 YTBOPIOKOTb TEH30p KpHU-

BH3HH IPOCTOPY A n-

Os3nauenns: BEKTOPHUM TIOJIEM B NPOCTOPi A, HA3UBAETHCA Bil-
NOBiNHICT TpU sIKiH KokHiii Tounmi A(u) Gasu mpoctopy App, cCriB-
CTaBIISIETBCS TIEBHMM YMHOM BU3Ha4eHUM Bektop V(U) , AKMii HamexuTh N-
BUMipHOMY adiHHOMY 1pocTopy An(), BinHeceHOMy 110 PyXOMOro perepy
T, = {A(n),ea(n)} . Leit rpocip, sk BifloMo, € mapom Haj Toukoro A ().

Cucrema nudepeHmialbHIX PIBHSHb BEKTOPHOTO IOJS B perepi
HyJIbOBOTO TIOpsAKY (mouatok A(i) BekTopa mons criBmajgae 3 KiHUAMH

Bektopa A , aBekrop V criBnazae 3 V) Mae BUDIIS

5 —
(oupBy..Ln). )

[TponoBkytoun cucremy nudepeHIiatbHuX piBHIHE (2), onep-
JKUMO CHCTeMY AM(EepeHILIaIbHIX PIBHSIHL (QyHIaMEHTAIFHOTO 00’€KTa rep-
IIOrO MOPSAKY BEKTOPHOTO HOJIS IPOCTOPY Ay n Y BUTIISL

©p = A

dAfs = AR, 0f — Ajgo] + Afg o 3)
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e
Adayy + ArsRyp + Rig, =0, (4)

[Mponorxyroun cucremy audepeHIiaabHIX PIBHIHB (3) 0JepKHUMO:

dAnBY né‘w(’)ﬁ + Anﬁﬁm Anﬁym5 + AnBV5co (5)

IMocinoBHIiCT QyHAAMEHTAILHUX 00 €KTIB {AnB, ﬁ‘ﬁy,/\ﬁﬁys,...}

JIKUTH B OCHOBI IH(EepEHLIaTEHOI reoMETpil BEKTOPHOT'O OIS B IPOCTOPI Anp.
3aysarcennn. Ha BiAMIHY Bix N-BUMIpHOTO adiHHOTO MpoCTOpy
nBY’A

HIDKHIMHA IHHeKcaMI/I.

TEH30pHU A npys BTpAa4aroTh CI/IMCTpI/I‘IHiCTL 3a OCTaHHIMH JBOMa

Posrnsuemo Benuuunu Ap, . OcKinbku iX mudepeHLianbHe piB-
HSTHHSI Ma€ BHUTJISL

dA(rTn = _Aﬁnmg + A[rfnwﬁi (6)
TO IpsAMa 3aJaHa piBHHHHHM:
6" =tA, )

BiTHOCHO JIOK&JILHOTO perepa € iHBapiaHTHOIO.

Io6yayeMo BETHIHHN Vn%/\%ﬁ =3}, , 3a ymosnu def //Afg //+0.
3a J0TIOMOTO0 BEINYNHH Vn% BBEJIEMO B PO3IJISi/T BEIMUHHU:
Vi=-VEAD (8)
Ix IudepeHIiaapHe piBH;IHH;I Ma€ BUTJIAL.
dv*® =-Vyep +V, . (9)
OTxe npsiMa, 3a7aHa PIBHSHHSM:

Ao o
=tV (10)
TaKOX € IHBapiaHTHOIO.
3a momoMororw (QyHIAMEHTAaIbHHX OO0 €KTIB MEPIIOrO i IPyroro

TOPSIIKY A;‘B,Aﬁ‘ﬁy MOCITIZIOBHO OyIyeMO BETHUYNHHU:

1 1 1 1
Abpo =Ana A Ana = Ang @, + Anop 0 (11)
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Al = f\nu d zzxna = /Z\nﬁ of + fxmg of. (12)
Li BenmmurHM BU3HAYAIOTH IHBAapiaHTHI MIEPIUIONINHY, IO HE IIPO-
XOJISATh 4epe3 TOUKy 4.
/1\.1OL 0*+1=0 (13)
/Z\H(x 8* +1=0. (14)

V Bumazaky npocropy A Ii rileplulomnHN CHiBIafaoTh. Takum
YMHOM BiIOYBAa€ThCs «PO3ILICIICHHS» IHBapiaHTHOT TEPIUIOIINHNA Ha sKe
B cBiif yac Bka3ysaB /. M. CiHIIOB.

ITo6ymyemo obxsatu: A, =Ap,, 8A, =0

no?

1 1
Anaﬁ = A}Y]Ba + Any

) ) (15)
An(xB = A}:Ba + An'y
3a 1omoMOroro HUX MOOYAyEMO iHBapiaHTHI MNEPKBaJPUKH .
1 1
Anap 8°0° +2Ana x* + A =0
(16)

2 2
Anap 8°6° +2Ane 6% + A =0

VY Bumaaky N-BuMipHOTO a()iHHOTO MPOCTOPY i TIIEepKBaIpaTH
CHIBIIA/IAIOTb.
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MHoroo6Opaswuii / I'. ®@. Jlantes // Tpyasl MOCKOBCKOTO MaTeMaTHYECKOTO
obmectsa : ¢0. ct. —1953. - T. 2. — C. 275-382.

154



Ceknus aKTyaJIbHbIX MP0OGJIEM CTPOUTEJILCTBA,
ApXUTEKTYpPbl U JU3alHA

ITPOBE ITPOEKTYBAHHSA
AKMETOJ NIABUIIEHHA EOEKTUBHOCTI HABYAHHS
CIIEHIAJIICTIB BY IIBHULITBA

Hemuoosa O. O., Hixococan H. I, Lllamposa I. A., Tumox B. B.
Kuiscokuil nayionanvruil ynisepcumem 0yoieHuymea i apximexmypu
E-mail: *demelenn@gmail.com, 2nikonora27@ukr.net
Sinna.satrova@gmail.com, *victoriatytok@gmail.com

KoHkypeHTOCIIPOMOKHICTh OyiBeTIbHOT OpraHizanii 3Ha4YHOI0 Mi-
pOIO BU3HAYAETHCSA TEXHIKO-CKOHOMIYHMM piBHEM OyxmiBHHIITBA. CyTTEBY
poib y BupimeHHI Ii€i mpoOiieMH Bimirpae yJOCKOHAJIEHHs OpraHizamil
OyIIBHUIITBA i, B TIEPIITY YepTy, 3a0€3MEeUCHHS TTOBHOI 1 SIKICHOT PO3pOOKH B
OynmiBeNPHUX MPOEKTaX OpraHi3aliiHO-TEXHOJIOTIYHOI JTOKyMEHTalii Ha
3BeZieHHsI 00’ekTiB. [IpuiiHATI OpraHi3aliiHO-TEXHOJIOTIYHI pIillleHHS Ma-
10Th 320e3MeYnTH HTeHCU(IKAII0 MPOIECiB, MIBUIICHHS SKOCTI OyIiB-
HUIITBA, PEKOHCTPYKIII i MojepHi3auii OyniBenb 1 criopy NMpu 3HMKEHHI
TPYAOBUX, MaTepiaIbHO-TEXHIYHUX 1 MATMBHO-CHEPTeTHYHUX pecypciB. Bix
SIKOCTI IIMX PIIIEHb 3aJIe)KUTh BAPTICTH 1 SIKICTh OyIiBENbHOT MPOAYKIIi Ta
JIOTPUMAaHHS TEPMIHIB OyIIBHULITBA.

OmHUM 3 BOXJIMBININX OPraHi3alifHO-TEXHOJIOTIYHHX JTOKYMCHTIB
€ OyziBeNbHUII reHepalIbHUI TIaH, OCHOBHE NMPU3HAYEHHSI IKOTO — PillICHHs
3amad po3MillleHHs Ha OyniBeThbHOMY MaWTaHYUKy HEOOXimHHX st Oy-
JIBHUITBA PECYPCIB, CTBOPEHHSI HOPMAIBHUX YMOB pOOOTH OyIiBeIbHUKAM
B MaiibyrHpOoMy. Bim Toro, sik perensHO po3poOiieHO OymiBeTIbHHIA TeHe-
paNIbHUH TIIaH, 3aJISKUTH Bech npoiec OyniBHUITBA 00’ekTa. Bigomo, mo
BJIaJie TIPOEKTHE pilieHHs OyJAreHIUIaHy 3HaYHO CKOpPOYYy€e TEPMiHH BHUPOO-
HULTBA POOIT i 3MEHIIye BUTpPATH PYy4YHOI HIpali, i HaBMaKH, HEJOCTATHHO
MIPOIyMaHi PillleHHsT MPU3BOISTH JI0 MOPYIICHHS TEPMiHIB BUKOHAHHS poOiT
i 30uTkam. OnHaK, HE3BOKAIOYM HAa OYCBUIHE NPAKTHYHE 3HAYCHHS 3a1ad
PO3po0KH OyIIBETHHOTO TE€HEpabHOTO IUIaHy, aHalli3 JOCBILY HPOEKTY-
BaHHS Ta OYIIBHWIITBA CBIMYHUTH, IO SKICTh OyATEHIUIAHIB IIe HE Bi-
MOBiZIa€ ITOBHOIO MIPOI0 BHPOOHHYHMM MOJKIIMBOCTSIM 1 iHTEpecaM BHKO-
HaBIiB. ToMy pilIeHHA IIOTO PSAAY MUTAaHb IPUIMANOCh BXXKE Yy MPOLECi
Oy/iBHHIITBA, III0 CTBOPIOBAJIO YMMAJIO TPYIAHOIIB 1 B IIPOBEAEHHI poOiT, i B
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MaTepialbHO-TeXHIYHOMY 3a0e3medeHHi. Lle Hepimko NMpU3BOAWTH IO He-
BUIPAB/AHO BEJIMKOI BAPTOCTI TUMYACOBOTO OYIIBHHIITBA, HEIOCTATHHOTO
PIBHS OpraHizaIlifHO-TEXHOJIOTIYHOT HAAIHHOCT1 IPOEKTIB, 30UTBIIEHHS TPH-
BaJIOCTi 3BEJCHHSA OO0’€KTIB, YCKJIAJHIOE MIsUIBHICTE OYAIBETBHUX 1 MOH-
Ta)XHUX OpraHizamii.

Sk mpaBHIIO, MPOCKTYBAHHS OYATCHIUIAHIB 30IHCHIOETBCS METOJIOM
BapiaHTHOI MPOPOOKH, TOOTO PO3pOOISIEThCS NEKiIbKa BapiaHTIB i oOupa-
€ThCA Kpaliui, SKWil OUTbII 3a BCEe BINNMOBiZae BUMOTaM 1 peaTbHUM
PECYPCHUM MOXKJIMBOCTSIM KOHKpETHOI OyniBesibHOT opraHizauii. Po3poOka
MOJKJIMBHX BapiaHTIB i BUOIp 3 HUX HAWOUTBII €(EKTUBHOTO — 1€ CKIIaTHHUHA
NPOIIeC, B SIKOMY TICHO IIOB’s3aHI MaTeMaTH4YHI METOJM Ta IHTYiTUBHUI
MiAX11, BHACIIZOK YOr0 SKICTh PillicHb, 110 MPUHMAIOTHCS, 0araro B 4OMy
3aJIeXHTH BiJ kBaridikamii Ta gocBiqy po3poOHHKa. TOMY OJMH 3 OCHOBHHX
(aKkTOpiB MiZBHIICHHS SKOCTI Ta TEXHIKO-EKOHOMIYHOI OOIPYHTOBAHOCTI
MPUHHATHX B OyIiBEIEHOMY T€HEPATbHOMY TUTaHI PIlIEHb — 1€ TiIBUIICHHS
e)eKTUBHOCTI HaBYaHHS criemiamicTiB OyaiBHMITBA. [ pO3B’sI3aHHS LIBOTO
JIOCHUTH BIAMIOBINANBHOTO 3aBAAHHS JOIUIFHO 3aCTOCYBAaTH B HABYAIEHOMY
IpoIieci MeToJl irpoBOTO IMPOEKTYBAHHS, 3a JIOIIOMOTOI0 SIKOTO 3ade3re-
YyeThCsl TOTIMONIEHAa TPOpoOKa MPOEKTiB, OaraTokpaTHE EKCIEPUMEHTY-
BaHHS Ta BapiaHTHE MOPIBHSHHSA, IO CYTTEBO 3HIDKYE BIPOTiTHICTH MpHIA-
HATTS. €KOHOMIYHO HEOOIPYHTOBAHUX PIllIEHb 1 CIIPHSE MIJBHICHHIO KBa-
miikarii po3poOHUKIB.

Merto iIrpoBOTO MPOEKTYBAHHS JO3BOJISIE AKTUBI3YBATU 3aCBOEHHS
yg00BorO Martepiany, poOWTh HaBUaHHS pE3yITbTATUBHIMINM, HAOIMKa€e
HOro 710 NpaKTHKK OyAiBeNbHOT ray3i i MaifOyTHBOT NISUIBHOCTI CTYEHTIB.
Kpim TOorO, BUKOpPHUCTaHHS IIBOTO METOAY CIIpHs€ MPUAOAHHIO CTyJCHTAMU
HE TUIBKM CIIelialbHUX 3HaHb Ta HABUUOK, ajie 1 JUIOBUX SKOCTEH, opra-
HI3aTOPCHKHX 3/1I0HOCTE, PO3BUTKY TBOPYOTO MUCIICHHS.

IrpoBe mpoekTyBaHHs Oy/IiBEILHOTO T€HEPAILHOIO IUIaHY Hepe-
Oauae pillleHHS HACTYIHUX 33Ja4. PO3PAaXyYHOK MOTPEOM CIEMCHTIB Oy-
IBEIIFHOTO TOCIIOAPCTBA, PO3MIMICHHS 00’€KTiB OyIiBEIBHOTO TOCIIOAAp-
CTBa y 3a/laHOMY BapiaHTi OynMaliaHunka, BapiaHTHE MPOCKTYBaHHS Oy/[1-
TeHIIaHy, OI[iHKAa 3a NPUHHATHM KpUTepieM, BHOIp palioOHAaIBHOTO Ba-
piaHTa OyIiBEIIFHOTO Fr€HEPAIBHOTO IJIaHy.

Merta y4acHUKIB irpOBOTO MPOEKTYBaHHS — BHOIp paiioHaIbHOTO
BapiaHTa OyIIBENFHOTO TeHEpadbHOTO IaHy o0’ekra. [Ipm mpomy 0060-
B’SI3KOBO MaIOTh BPaxOBYBATHCS HE TUIbKH BapTiCHI NOKa3HUKH BUTpAT, aJie
H DOTpUMaHHS BCIX MpaBWJI OE3MEKH Ipari, 3pYYHOCTI CIOPYMHKEHHS 1
BUPOOHMYOI ekcrutyaranii 00’€kTiB OyIiBEIbHOTO TOCIOAAPCTBA, CTYIIHb
3pYyYHOCTI pOOOTH TpaHCIOPTY Ha OyAMaimaHUYMKy, 3a0e3ledeHHs pario-
HaJILHOTO 00CITyrOBYBaHHS POOITHUKIB.
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YYacHHKH irpOBOTO MPOESKTYBaHHS MOIULIOTECS HA IPOEKTHI IPpyIH,
K1 cknanatTbes 3 3—4 ocib. [IpoekTHi rpynu MoxHa GOpMyBaTH Ha OCHOBI
pI3HUX TPUHIMIIB. SKIMIO CKIaa akaAeMrpyny piBHUH, rapHi pe3yiIbTaTH
Jla€ TIPUHIUIT caMoopraHizarii. SIKo akajgeMrpyrna HeoJHOpiAHA 3a CKia-
JIOM, MOXKHa 3alpOIOHYBaTH 1 CIOYATKY BUCYHYTH KaHJUJATypH KepiB-
HUKIB 1 MPOBECTH BUOIp, MOTIM OOpaHUM KEpPIBHHKAM — C(OPMYBATH CBOL
MIPOEKTHI IpyIH, a00 MPU3HAYUTH KEPIBHUKIB 1 PO3MOAUTUTH BCIX CTYICHTIB
TI0 IIPOEKTHHM IpyIIaM Y LIEHTPATi30BaHOMY MOPSAKY.

KosxHuii cTyAeHT POeKTye CBiii BapiaHT Oy/iBEIbHOIO TeHepasb-
Horo miany. [TotiM mpoekTHa rpyna oOupae Kpammii BapiaHT OyAiBeIHHOTO
TeHEPAIFHOTO TUIAHY NUIIXOM TOPIBHSHHS 332 TEXHIKO-EKOHOMIYHUMH I10-
Ka3HUKaMH, B3aEMHOI'O PELICH3YBaHHS Ta aKTHBHOTO OOTOBOPEHHS po3po0-
JICHUX BapiaHTIB. 3axXHMCT BapiaHTIB OyAreHIUIAHIB, 3aIIPONOHOBAHHMX KOX-
HOIO MPOEKTHOIO TPYIIOI0, MPOBOJAUTHCS HA IMITOBAHOMY 3acilaHHI TEXHIY-
HOT pajy, TICIs YOro Ha IMACTaBi TEXHIKO-eKOHOMIYHHX PO3PaxyHKIB i1 3
ypaxyBaHHSM JIOTPUMaHHS BCIX HEOOXITHIX YMOB OOMPAEThCsI KPAILUI BapiaHT.

IrpoBe mpoexTyBaHHA Tiepeadadae TaKy OpTaHi3aIlilo HaBYaHHS,
sKa BH3MBA€ y CTYJCHTIB INOYYTTS 3MaraHHs 1 IIIBHINEHUI IHTEpec 10
OTpPMMaHHS KIHIIEBOTO pe3yJabTaTy — pallioHaJbHOTO BapiaHTy OyIreH-
IuTaHy. AKIIEHT poONThCS Ha MOTHBAIIi 1 CTUMYIIOBAaHHI, CIIPAMOBAaHHUX Ha
MIZABUINCHHS aKTUBHOCTI 1 CAMOCTIHOCTI YYaCHHKIB, ITIIBUINCHHS 1X IHTE-
pecy mo mpeaMmera, M0 BHBYaeThcA. CHCTeMa CTUMYIIOBaHHS Po3poOiieHa
TaKUM YHHOM, 11100 BOHA CIIyryBalia CIIOHYKaJIbHUM MOTHBOM JI0 SIKICHOTO i
CBOEYACHOTO BHKOHAHHS 3aBAaHHsA. J[isUTBHICTE pO3pOOHUKIB 1 i1 pe3yib-
TaTH OIIHIOIOTHCS B 0Oajax (AKICTh 3alpOeKTOBAaHUX BapiaHTIB OyareH-
IUIaHy, SIKICTh peleH3ii, 3aXKucTy i T.J.). YUaCHUKH iIrpOBOTO MPOEKTYBaHHS
MOXYTb ITPEMIIOBATHUCS 3a OPUTIHAJIBHI PILICHHS Ta BUABJICHY iHILIaTHBY, a
MOXYTb OyTH omTpadoBaHi 3a HEsSKICHE BUKOHAHHS POOOTH, HU3BKY JIHC-
LUILTIHY, IepeBUIIeHHS JiMiTy dacy. [lepconidikoBaHa cucrema CTHMYITIO-
BaHHS JIO3BOJISIE MOKPAILUTH PE3YJIbTaTH IHAUBIAYyaIbHOT | KOJIEKTHBHOT Ipaili,
00’€KTyBaTH OIIHKY OCOOMCTOTO BHECKY KOXXHOTO CTYACHTa B CHUTbHUH
pe3yJIbTaT MPOEKTHOI IPYIH.

AHani3z pe3yabpTaTiB irpoBOrO MPOEKTYBAaHHS ITOKa3aB, IO 3HAYHO
3pocia CaMOCTIHHICTD i aKTHBHICTH B pOOOTI HaJ KYPCOBHM IIPOCKTOM,
MiIBUIIMIIACE HOTO SIKICTh. 1[eli MeTox jgae MOXKIWBICTh CTYACHTaM OTPH-
MaTH OUTBIN CTiKi HABHYKU PO3POOKH OpraHi3aliifHO-TEXHOJOTIYHUX Pi-
LIEHb, MOUIYKY PallioOHAIbHUX LUISXIB JOCSATHEHHS LUIEH, CTBOPIOE YMOBHU
IUTA aKTHBHOTO OOMIHY 3HAHHSMH 1 JOCBIIOM CTYIEHTIB MiX c000f0, KO-
JIEKTUBHUH JIOCBIJI TPYIH CTA€ HA0AHHSIM KOKHOTO CTYIEHTa OKPEMO.

BukopucTanHs METOIy irpOBOIO IIPOECKTYBAHHS CIIPHSE PO3IBUTKY
Yy CTYHEHTIB TaKuX pPHC XapakTepy, SIK CaMOCTIHHICTh B NPHUUHSATTI i pea-
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mi3arnii pilieHp, BiNMOBINANBHICTH 3a NOPYYCHY CIPaBY, OTPUMaHHIO Ha-
BUKIB PEbHOTO IMPOEKTYBAHHS, 1[0 B MOJAJIBIIOMY 3HAYHO MOJIETIIHUTH iX
aJanTaIiro Ha BUPOOHHUIITBI.
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OCOBEHHOCTH M3YYEHUA I'EOJAEZMYEKHUX JUCHUILINH
B BBICIIEM YYEBHOM 3ABEJIEHUH
B IIEPNO/ PABBUTUA HAYYHO-TEXHUYECKOI'O ITPOI'PECCA

Kyzomuu A. U.
Kuesckuii HayuonansHwill yHugepcumem cmpoumenbCmed i apxXumexmypul
Boszoyxognomcexuit np-km 31, e-mail: kuzok@ukr.net

['eone3nss Hauana 3apokaThCsi B APEBHEM MHUpE KaK COBOKYII-
HOCTh 3emiieMepHbIX 3HaHui. [[x. bepHan B cBoem Tpyze [1] oTmedan mo-
CTIDKEHUS MOITydeHHbIe B Opor3oBoM Beke (3000-2000 met o H.3.).

B uHTENnekTyanbHbIX ¥ KyJIbTYPHBIX JTOCTHXKEHHSX IIPOH30ILIO (hop-
MHpPOBaHHE apU(PMETHKH, TEOMETPUN ¥ aCTPOHOMUH, B3BEIIMBAHNE U U3Me-
pEHHE BEIHYHH.

C HayajaoM CTpPOUTENBCTBA XPaMOB, JOMOB, MOSIBICHHEM TOPOJIOB
MOSBIJIACh HEOOXOIUMOCTh TEO0JIe3NYecKuX m3MepeHuid. Clieabl Teoaesn-
Yeckux paboT oOHapyxeHbl B JoimHe Huma [2]: kameHHBIH (yTIITOK, 3a-
JokeHHbI 2200 JeT 10 H.3., B €CUIETCKOM Manupyce COAEpKaTcs MpaBuiIa
MPOU3BOJICTBA TIOJEBBIX CHEMOK, B TIMHSIHBIX TaONWYKaxX IPEBHUX IIy-
MEpPOB M BaBWJIOHSH MPHUBOISTCS IJIaHBI COOPYXEeHHH W moyied [3], 3e-
MEJIBHBIX Y9aCTKOB C 0003HAUE€HHEM Pa3MEPOB U IUIOMIA/ICH.

B cdepe 3emnenenns, a Takke IpU CTPOUTEIBECTBE CIIOKHBIX COO-
py)KeHI/Iﬁ JIIOIAM IPUXOJUJIIOCH peIlIaTh JOBOJIBHO 3HAYUTENILHBIN CIICKTpP
reosie3ndeckux 3ana4. OCHOBHBIMU 3aJja4aMy OBbUIN OIpeeIeHHe:

1) pasmepa 1 GOPMBI OTAEITBHBIX OOBEKTOB MIIH HX COBOKYITHOCTH;
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2) IPOCTPAaHCTBEHHOTO MOJIOKEHHs 00BEKTa B 3aJaHHON CHCTEMe
0TCUeTa, OPUEHTALIUU, KOOPUHAT;

3) rpadmueckoit MoaeH (CXeMBI, KapThI, TUIAHEI).

Bonee monpoOHEI mepedeHb 3amad, KOTOpbIE NMPHXOAWIOCH pe-
1aTh B TO BPeMs, U, KOTOPBIE MBI OTHOCHM K I'€0e3UYECKHUM, CIIEAYIOIHE:

1. Onpenenenue Gopm, pasMepoB 3eMETbHBIX YUAaCTKOB, HX PacIio-
JIOKEHUE Cpeau APYTHX, OPHUEHTalus, pasfesieHue oOIed IuIomaay Ha
YaCTH U BOCCTAHOBJICHHE TPAaHMII.

2. [InaHupoBaHue 3eMeb, TOPOJICKUX TEPPUTOPHH, GopMUpOBaHHE
TOPOJCKOI0 XO35ICTBa.

3. l'eone3nyeckoe U reoMeTpUIECKOe 00OCHOBAaHUE CTPOUTEIBCTBA
KaHaJIOB, [IUTI030B, IUIOTHH, paboT MO PELICHUIO0, METHOPATUBHBIX U HPPHU-
TallMOHHBIX COOPY>KEHUIL.

4. 'eomeTpuyecKkoe U reojie3ndeckoe 000CHOBaHNUE CTPOUTEIbCTBA
XpaMoB, JBOPLOB, MUPAMUA W MX KOMIUIEKCOB, MHOTO3TaKHBIX JOMOB,
CUCTEM KaHaJIOB U BOJIOTIPOBOJIOB.

5. CocraBnenne cxeM U IJIaHOB TOJIEH, TOPOIOB, TOCYIapCTB, MECTHOCTH.

Jnst pemieHnst 3THX 3agad HEOOXOIMMO OBUIO CO3JaTh HMHCTPY-
MEHTBI U YCTPOWCTBA, KOTOpPBIE 00ECHEUNBATN TOYHOCTh M3MEPEHUH. DTH
3a[auyl pelaguch ¢ MOMOMIBIO MPOCTEUIINX HHCTPYMEHTOB UIS 33a4:

— Ha OpPUEHTHPOBAaHUE — HHCTPYMEHTHI IPSMOTO yTiia (€TUIeTCKHE,
rpedecKkre, pUMCKUE YCTPOWCTBA THIIA «TPOMa» WJIM CPEAHEBEKOBOTO 3EMIIE-
MEpPHOTO KpecTa, THOMOH, a TaKXKe BEPEBKH C y3JIaMH U YT OJIbHUKH;

— ONpENeNICHNs] Pa3MEPOB — MEPHBIE BEPEBKH, IIHYPHI U LIIECTHI;

— HUBEJIUPOBAHUS — BOJIHbIE HUBEIHUPHI U BaTE€PIAaCH.

Ha mpotsbkenun Bceil ucropun BIUIOTh 0 XX B€Ka B IeOJE3UU
JUIs pellieHUs] TeoAE3MUYECKUX 3a7ad IIMPOKO MPUMEHSUICS MPSIMOMl yroi.
IIpsAMOi1 yroa U COOTBETCTBYIOIIME YCTPOMCTBA UCIOJIB30BAINCH IIPU CHEMKE
(IpsIMOYTOJIbHAsI ChEMKA), IIPH IUIAHUPOBKE M CTPOUTENHCTBE PA3IMUHBIX
coopykeHuil. J[peBHME erUNTsIHE MPAMON Yroa CTPOWIH C IOMOIIBbIO Be-
PEBKH, Ha KOTOPOH Y3ITBI PACIIONIATAIMCH Ha PACCTOSHUH 3—5 ¢IMHHIL.

B nperem Erunte m BaBwinoHe oOyueHHE 3eMIIEMEPHOMY ACTy
OCYIIECTBIISUIOCH B MHCIOBBIX IIKOJIAX.

B 0Gosnee mo3aHue BpeMeHa 3emMiieMepbl YXKe BBLISISUINCH 110 TIPO-
deccnu U, 04EBHIHO, MO crenuanu3anuyu o0ydeHns. OCHOBHBIMH €IHMHH-
[[aMH U3MEPEHUH SBISUINCH MIPAMOH YToJl, IJIHHA, BPEMSI, TUIOIIa Ib.

AnTryHas HayKa 3a IoJITOpa-JBa CTOJIETHUA TPYAaMHU BBIJAIONIUXCA
yueHslx EBximma, Apxumena, Dparocdena, Anomtonus [leprckoro, I'nm-
mapxa ¥ Jpyrux AOCTHUIVIA YIAUBUTENBHBIX pE3yJIbTaTOB. TeXHHKa H3Me-
peHuil ObliIa JOBEICHA 10 COBEPIICHCTBA U B PE3YJIbTaTe YEro MOKHO OBIIO
MOJIYYUTh pa3Mep 3eMHoro mapa (OpartocdeH), paMep BHIMMOTO AWCKA
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comana (Apxumen), paccrostaue ot 3emumn g0 Jlynsr (I'mmmapx, Ilocumo-
Hui, [ITonomeit).

B 510 Bpems B [lpeBHeM PuMe moOsBISIOTCS HOBBIE CHEIHAIb-
HOCTH: 3eMJIEMEPBI, TPaMaTUKH, MEPILUKHU 3aHUH, IPOCTO MEPIIHUKH, HUBE-
JMPOBIIMKH, OXPAaHWUTENIN TPAHMI,, BOCHHBIC 3EMJIEMEPhl W CTaJ0 NpH-
MEHSATHCSI HANMEHOBAHUE T'€0IE3HCT.

Maremaruku bikaero n Cpenero BocToka MHOTo BHUMaHHMS yie-
JSUTA HalMCAaHWIO KHUT IO apu(MeTnKe, METOJaM BBIYHCICHUH, TPUTOHO-
MeTpuii, TEOMETPHH, T€0Ie3UH, aCTPOHOMHU U reorpadun. Tak, Hampumep,
YCTaHOBIIEHO, YTO an-XOpe3MH SIBIISIETCA aBTOPOM CIEAYIOIIUX COUMHEHUH [4]:
«AcTpoHOMHUeckne Tabmuiey, «KHura kapruasl 3emiumn», «Kaura o mo-
CTPOCHHH acTposistOnm», «KHura o JEHCTBUAX C MOMOIIBIO acTPOJISIOHHY,
«KHura o conHeuHbIX yacaxy», «Knura uctopum».

Bomnpocsl mpakTHYecKOi IeOMETpUH paccMaTpHBAINCH B TPyHax
BBIIAIONIMXCS BOCTOYHBIX yueHbIX: 0aHy Myca ubH Ilakup (XII), AOy-1-
Baga an-byzmkanu («Kuura o Tom, 4T0 HEOOXOJUMO PEMECICHHHKY M3
TEOMETPUYECKHUX TOCTPOCHHUNY).

B snioxy Bo3spoxnenust onaronapst yuensiM bekony, Jekapry, Ker-
nepy, ['anmnero, [toitrency, [Tackanro, JleitOumy, Herorony, CimHO3€ TIpO-
M30IIIJIa HAyYHAsl PEBOJIIOIMS B 00IAaCTH HayYHBIX TIO3HAHUH M B TOM YHCIIE
reogesuu. Cucrema Komepnuka nossonmna Jxopaano bpyHo moctpouts
KOHIEMNINIO O MHOKECTBEHHOCTH IUIAHETHBIX CHCTEM M OECKOHEYHOCTH
Bcenennoii. B 310 Bpemst B reo/1e3uH Y€TKO BBIPA3MINCh TPH HAIPaBICHUS:
YCTaHOBJICHHE CHCTEMBI KOOPAMHAT, SIMHMIIBI JUTHHBI M MIEPEX0JIOM K IIPHH-
LUITY «OT OOIIETO K YaCTHOMY».

B XVII-XVIII cronetusx ObulM cO3MaHBI HOBBIC 3()(PEKTUBHBIC
METOMBL: TPUAHTYIALNH (TIOCTPOCHNE T'€0JIe3NUECKUX CeTei), Tornorpadu-
YEeCKHX CheMOK (MEH3YJbHOH), BIIEpBBIE ObUTH pa3paboTaHBl HAyYHBIE Me-
TOBI 00pabOTKM PE3yabTaTOB M3MEPEHMH; MOSBHIMCH TOHOTpaduyecKue
kaptel. B XIX Beke Opmma cosmana aepogotortomorpadus, ¢ororpam-
MeTpus. Brepsbie Obl1 pa3zpabotan Gpu3nyeckuii MeTos u3MepeHuii — 6apo-
MeTpusi, 10 CUX IOpP HCIOJb3YeMBIH B OTIEIbHBIX BHUAAX HHKEHEPHO-
re0JIe3MUECKIX padoT.

B 1794 rony I'aycc OTKpBIT METOJT HAMMEHBIIEH KBagpaTHUECKON
CyMMBI, IMEHYEeMO} B JalbHEHIIeM crocoO0oM HaMMEHbIINX KBaJipaToB. B
3TO BpEMS CTalIM HWHTEHCHBHO pa3palaTblBaTh HPHOOPH! AL YIIIOBBIX H
JIMHEWHBIX U3MEPEHUH.

I'eonesnueckoe oOpazoBanue B 310Xy Bo3pokaeHus: CBOAUIOCH K
MIPAaKTHYECKOM TreoMeTpuu — OOydeHHE METOJOM pEIICHHs pPa3IMYHbIX
TeOMETPUYECKHX 33J1a4, U OCYIIECTBIUIOCH BHE CTEH Y4eOHBIX 3aBeJICHUH —
Ha mectHOcTH. K XVII Beky mocreneHHO Bo3pacTaeT 00beM TeOpeTHIECKON
gacTd B KHUTax mo reomerpun. B XIX Beke MmocTeneHHO HAYMHAIOT
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HaOMpaTh CHUJIy INEeNarorHueckue M MCHXOJIOTHYECKHE WJIEH U TIOSIBIISICTCS
€CTECTBEHHOE JIOOOMBITCTBO K M3ydeHHIo reomerpun. B Aurmunm u CHIA
(OpPMHUPYIOTCSI HIKOJIbHBIE IPOTrPaMMBI TI0 F€OMETPUHM U TPUTOHOMETPHH, B
KOTOPBIX U3MEPEHHUS Ha MECTHOCTH 3aHHMAIOT B)KHOE MECTO.

B XIX Beke 3HauMMOCTH T€0JE€3MM Kak B OOIIEeM, Tak U B IpO-
(eccrnoHambHOM 00y4eHUH (0COOCHHO B BOGHHOH c(hepe) 3HAaUUTETFHO BO3-
pocna. B 310 BpeMs pe3Kko BO3POCIIO YHCIO BOEGHHBIX BBICIIUX U CPETHHUX
yueOHBIX 3aBeicHHH. Bo Becex y4eOHBIX 3aBEJCHUSIX, KPOME TEOPETUIECKUX
3HAHWH, IPOBOJITCS reosie3nueckre (Tornorpaduueckrue) yaeOHbIe JeTHHE
IIpakTUKU. B HacTosee BpeMs BMecTo reoae3uu XX CT. IPUXOIUT HOBas,
paIvKaIbHO MEHSIOMIAsl HE TOJBKO CYIIECTBYIOUIYIO TEOPHIO M NPAKTHKY,
HO ¥ KJIacCHYeCKUil 00pa3 reo/Ie3ucTa, €ro MUPOBO33PEHHs, BCE MPUHLIUIIBI
ero mpoQecCHOHANBHON NeATeNbHOCTH. OTIMYUTENBHBIM PU3HAKOM T€0-
JIe3un cTain WHPOpMaIMOHHBIN npuHImI. Celvac MoJieBble M3MEpEHHs B
MIPEKHEM UX TIOHUMaHUH NCUE3at0T.

B Hacrosimee Bpems mporiecc oOydeHHSI OT MEXaHHUYecKOil KOH-
LEMIUH MePeX0UT K WHPOPMAIIMOHHON. DIEKTPOHHBIE TaXeOMETpPhI, pas-
TYHBIe 0a3bl TAaHHBIX, NTPOTPAMMHBIE 00ECICYECHUS] 3aMEHSIOT CpEJNCTBa
n3MepeHus: 1 00paboTkH, XapakTepHsl g XX Beka.

Cospemennpie GPS n TIC-TexHOMOTHH TTOHOCTHIO H3MEHIIIN BECh
NpoLecc KOOPAMHATU3AIMU MPOCTPAHCTBA M HOJIy4EeHUs! Kaprorpado-reo-
JIe3UYECKOM IPOAYKLUH.

B ocnoBax reone3nyeckoro o0pa3oBaHUS MPOUCXOJHUT CMEIIECHHE
Ha HOBBIA KaYECTBEHHBIA YPOBEHBL OOOOIICHHS M CHCTEMATH3aIUU: OT KJlac-
CHUYECKUX IPUHIUIIOB JIMHEHHBIX M YIJIOBBIX H3MEPEHHH K aHAIUTHYECKUM
TE€OMETPUYECKMM M (PU3NYECKUM INPHHLUIAM OTOOpPa)KEHHsI MPOCTPAHCT-
BEHHBIX CBOMCTB CHCTEMBI OOBEKTOB B aOCTPaKTHBIE CHCTEMBI; OT IpOC-
TEHIIMX MEXaHUYCCKUX INaroB W JeHcTBHU K oOoOmarommM uHpopma-
LUOHHBIM MPUHLUIIAM U TEOPHUSIM; OT KJIACCHYECKHX H3MEPSAEMbIX U OTpe-
JIeTSIEMBbIX BENWYMH (IJIMHA, YroJl, NMPEeBBIIICHHE) K KOOpIUHaTaM (yH/Ia-
MEHTAJIbHBIM KOHCTaHTaM, HEMOCPEICTBEHHBIM METPUYECKUM XapaKTepHC-
THKaM OOBEKTOB M (PM3NYECKHX ITPOIECCOB; OT IUIAHOB M KapT K aHAJIM-
TUYECKUM, TpaduueckuM, IMU(PPOBBIM M DSIEKTPOHHBIM MOJEISM IPOCT-
PaHCTBa; OT KOHKPETHBIX CHCTEM KOOPAMHAT K OOLIMM MpPHUHIMIAM KOOp-
JUHATU3aLUH IPOCTPAHCTBA.

B Hacrosimiee 3NMEKTPOHHBIE KapPThl CTAHOBSTCS O00S3aTEIBHBIM
KOMITIOHEHTOM HE TOJIbKO B cpepe NPOM3BOJCTBA, HAYYHOH NEATEILHOCTH,
HO ¥ B chepe oOydeHwus.
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3ACTOCYBAHHA NIPUHOUINB CUCTEMHOI'O IIIAXOAY
B 3AJAYAX ABTOMATHU30BAHOI'O ITPOEKTYBAHHA
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XapakTepHOK PHCOI Cy4aCHOTO HAYKOBO-TEXHIYHOTO IPOTPECY €
aBTOMAaTHU3allisl BCIX raidy3eil HapOJHOro rocrnoiapcTBa. 3acTOCYBaHHS Ma-
TEeMaTHYHUX METOJIB IPU MPOCKTYBaHHI HAPOIHO-TOCIONAPCHKUX 00'€KTIB
JIO3BOJISIE MOKPALIYBaTH 1X TEXHIYHUH PIiBEHb Ta SKICTh, CKOPOUYBAaTH TEp-
MiHH X PO3pOOKH Ta BIPOBaPKEHHS B IPOMHUCIOBOCTL. ABTOMaTH3ais
MPOCKTYBaHHS 0COOMMBO e(heKTHUBHA, SIKIIO BiJl aBTOMATH3allii BUKOHAHHS
OKpPEMHX IHKCHEPHUX PO3PaxXyHKIB IEPEXOIATh IO KOMIUICKCHOI aBTOMa-
TH3allii, CTBOPIOIOTH JUIsl L€l IIi CUCTEMH aBTOMATH30BAaHOI'O IMPOEKTY-
BauHs (CAIIP).

3arIaHOBaHHUI PO3BUTOK BEIUKHUX MICT MPU3BOIUTH HE TUIBKH 10
YCKITaIHEHHSI MEPeX KOMYHAIIBHOTO TOCHOAApCTBa, aje i moTpedye Iie Ha
cTajii MPOEKTYBaHHS KOJIOCAJIBHOIO JIFOACHKOI Mpalli 1 BEIMKHUX KaIliTalb-
HUX BKJazeHb. [lepes criemianicraMu, MPOSKTYIOUMMH Ta EKCILTYaTyHYuMU
Taki MEpeXeBi CHCTEMH, CTOATh 3aJadyl MPOCKTYBaHHS MEpPEeX 3 ypaxy-
BaHHSIM 3aI1acy MpPOITYCKHOI CIIPOMOXKHOCTI Ta MOJKIJIMBOCTI OIIEPaTHBHOTO
3MIHEHHS CTPYKTYPH 1 MapaMeTpiB MaricTpaIbHUX Ta PO3IMOAUTBHIX MEPEX
B YMOBax 3pOCTar04yoro MOMUTY I[IJILOBOTO MPOJYKTY. Y 3B'I3KYy 3 IIUM BU-
HUKa€ HEOOXiMHICTh B 0OMEXeHi TepMiHU e€(hEeKTHBHO PO3B'A3yBaTH 3aiadi
010 3HAXO/PKEHHS pecypciB Julsl iHTeHCUdiKalii poOOTH IHXEHEPHUX Me-
peX, 1 BKe Ha CTafil MPOEKTYBaHHsI BU3HAYATH ONTHMAIbHI XapaKTepuc-
TUKH 1 TIapaMeTpy JIHIA 3B'SI3KY, PKEpes LUIbOBOTO MPOAYKTY, PEryISTOPIB,
BH3HAYATH MOKJIMBICTH JNIKBimaIii aBapiiHUX CHUTYaIlill, BU3HAYaTH (PYHK-
LIOHAJIBHI ANTOPUTMH POOOTH MEPEX B yMOBaX aBTOMATUYHOTO KEPyBaHHS.
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ToMmy, po3B'sI30K MPOOIEMH aBTOMAaTH3allii IPOCKTYBaHHS IHXCHEPHUX Me-
pPeK B yMOBax iX IPOTHO30BAHOTO PO3BUTKY Ma€ BaXKJIMBE 3HAUCHHSI.
[IpoekTHi pimeHAs MalOTh OyTH B IESIKOMY CEHCI ONTHMAaJbHHMH, TOOTO
peaiizyBaTu MOXJIMBICTb €KOHOMHOTO BHKOPUCTaHHS Maike 3aBXIH 00-
MEXEHUX MaTepialbHO-TEXHIYHUX pecypciB. Sk mokaszye aHali3 iCHYIOUUX
METO/IIB TIPOEKTYBaHHS, — 1€ HE 3aBXKIU MOXIIMBO. ToMy e(heKTHBHHM, SIKILIO
HE €IMHHM METOJIOM PO3B'I3aHHS ICHYIOUMX 3aJia4 € Po3po0Ka CHCTEM aBTO-
Maru3alii NpOeKTyBaHHsI HAa OCHOBI LIMPOKOTO BUKOPHCTaHHS MaTeMaTHY-
HUX METOJIB i 00YHCITIOBATLHOT TEXHIKH, IO B KIHIIEBOMY PaxXyHKY JO3BOJISIE:

— po3B'si3yBaTH OaraTOKpHUTEpialbHI 3a7adi aHam i3y Ta CHHTE3Y
IH)KEHEPHUX MEpeX 3 MIHIMaIbHUMH 3aTpaTaMy Py9HOT ITparli;

— 30UTBIIATH €PEKTUBHICTH POOOTH MPOEKTYBATHHUKIB 32 PaXYHOK
PI3KOTO CKOPOUCHHS TEPMiHIB BUKOHAHHSI IIPOEKTHUX POOIT;

—30UIBIIMTH B Pa3n TOYHICTh PO3PAaxyHKIB, MOKPALIMTH HaJil-
HICTh poOOTH MEpeX, IO OCOOTUBO BKIMBO B YMOBAaX 3pOCTAI0dOTO Aedi-
IUTY ITLOBOTO MPOIYKTY (Ta3, BOJA, TEIUIO).

B pesynbTaTi IpoBeACHUX JOCIIIKEHb OYB pO3pOOICHUN CHCTEM-
HUW TiOXiA 10 MPOEKTYBaHHS iH)KEHEPHHX MEPEK, IO PO3BHUBAIOTHCS.
CucreMHHH MiAXia o3Havae [1], M0 KoKHA CUCTEMA € IHTETPOBAHUM LILUTUM
HABITh TOMi, KOJH BOHA MICTUTh B c00i OkpeMi (QYHKIIOHATBHI CHCTEMH 1
MiICHCTEMH.

CucteMHHH MiAXiJ 10 NPOEKTYBaHHS PO3IIISIAE MPOLIEC MPOEKTY-
BaHHS SK 3aci0 JOCSTHEHHS IIJIi — CTBOPEHHS CHCTEM, ONTUMAIBHO 3a]0-
BOJIBHSIFOYMX ITOCTABJIICHMM BUMOTaM, JUIsl BHUJIUICHHSI HAalOLIBII CyTTEBOTO
1 3arajJbHOTO, SIKE MPUTAaMaHHE MPOEKTYBaHHIO. BiH 1a€ MOXIIMBICTD 3Mic-
TOBHO YSBHTH €TamM AEKOMIIO3WIIII MPOIleCy HPOEKTYBaHHA Ta 00'ekTa
MPOEKTYBaHHS, IO JO3BOJISIE C(hOPMYITIOBATH OCHOBHI NPHHIMIM, SKi Jie-
JKaTh B OCHOBI CHCTEM aBTOMATH3allii MpoeKkTyBaHHs (B ToMy uucii i CAIIP
IHXEHEPHUX MEpeXk), 1X KOMIIOHEHT 1 3abe3nedeHHs [2]: MPUHIMIT HOBUX
3aj1a4; CUCTEMHOT'0 MiIXOJy N0 NMPOEKTYBaHHS; NEPIIOro KepiBHUKA; CHUC-
TEMHOI €IJHOCTI; pO3BUTKY; BKIIOYCHHS, iHBapiaHTHOCTi; KOMILIEKCHOCTI,
iH(pOpMAaIIHHOT €AHOCTI; CyMICHOCTI; CTaHIAPTHOCTI.

[TpyrHIMIT CHCTEMHOTO MIAXOy N0 IPOCKTYBAHHS IOJISITAE B TOMY,
O 00'€eKT NMPOCKTYBaHHS PO3IIINAETHCS K €IUHA CHCTeMa Ul JOCHT-
HEHHs MOCTABJICHUX LUIEH Iepil 3a Bce 3a PaxyHOK KepoBaHOI B3aeMOJil
nigcucreM. CUCTEMHHH MiAXiA JO MPOEKTYBAaHHS BH3HAYAE NPOCKTYBAHHS
SIK TIPOIIEC TOCSITHEHHS IUIeH, pO3MOIiny pecypciB, opranizaiii iHpopmarrii
Ta 3a0e3MeYeHHsT KOOPMHAI TAKAM YHHOM, 1100 BCi TOJIOBHI aCIEKTH i
npoOiemMu Oyny TOYHO BH3HAYCHI 1 OB'SI3aHi 3 MiAIpoIlecaMy BiIIOBITHO 3
paHile o0y 10BaHO CXEMOIO.

CdopmynboBaHi NMPUHIMIN CHUCTEMHOTO IIIXOAY 10 HPOEKTY-
BaHHS IH)KCHEPHHUX MEPEX MOXKHA IIPEACTABUTH y BUIIISI PAAY aKCioM:
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Axcioma 1. I3 HeMokMBOCTI pO3B'A3aHHS 3arajJbHOI 3a1a4i MPOeK-
TYBaHHS BUIUIMBAE HEOOXIMHICTH ii JAEKOMIO3HWIII HAa CYKYIHICTh JOKaJIb-
HUX 3a]1a4;

AxcioMma 2. I3 HEBU3HAUYEHOCTI BXIOHAX NaHWX 1 OOMEXEHb B 3a-
rajbHiil 33724l NPOCKTyBaHHS BUILIMBAE HEOOXITHICTh iX MPOTHO3yBaHHS 1
00MiHY MPOEKTHUMH PIIIECHHSIMH MDK (DYHKIIOHAIBHUMU SYCHKAMU TIPOEK-
TyBaHHS;

Axcioma 3. I3 joriyHMX NpoOTHPIYb 3arajbHOI 3aJadi MPOEKTY-
BaHHS BWIUIMBAE€ HEOOXIMHICTH OpraHi3amii iTepamifHUX MHKIIB, SKi BHU-
3HAYal0Th 30DKHICTh CHCTEMHUX IPOIIEIYD;

Axcioma 4. I3 HeMOKIIMBOCTI CKOHCTPYIOBAaTH alpiopi «HACKPi3HE»
MPAaBHJIO TIepeBard BUILTUBAE HEOOXIMHICTh «IHAWBITyaNTbHOD» MOOYIOBH
06araTopiBHEBOTO KPHUTEPisl OI[IHKK MPOEKTHHUX pillleHb, SKUH MOXe OyTH
OTPUMaHMK EBPUCTUYHO TUIBKM B KiHIII ITEpaIifHOTO IUKILY;

Axcioma 5. Po3B's3aHHS IIEHTpaIbHOT 331291 CHCTEMHOTO TTPOEKTY-
BaHHS, IPOTPAMYBaHHS BCiX ITUKIIB 00'€KTa MOXKe OYTH TOCIATHYTO TUTHKU B
ToMy BUNajky, ko CAIIP Oyne cucremoro, sika pO3BHBAETHCS HacamIIe-
pen B YacTHHI JOTTYHUX CXEM, IPOrPaMHOTO 3a0e3neueHHs 1 0aHKIB JaHUX.

OCHOBHA i€l CUCTEMHOTO ITiIX0/1y IPH MPOEKTYBaHHI iHXKEHep-
HUX MEpEeX IOJrae B TOMY, IO MepeXa pO3IIIAAaeThesl K CKIAIHA
cHCTeMa, IO MpH3HA4YeHA I 3a0e3MeueHHs CIIOKUBAYiB IUTHOBUM IIPO-
JIyKTOM HAJICXKHOT SKOCTI 1 B JIOCTAaTHIM KUTBKOCTI, HAcaMIiepe] 3a paxXyHOK
KEPOBAHOTO BIUIMBY i MiACUCTEM.

LleHTpaNbHOO 33a4€l0 CUCTEMHOTO MIIXOy MPH MPOEKTYBaHHI €
3aja4a ONTHUMIi3anii MPOEKTHUX pIlIEHb, @ TaKOX ONTHMI3allis MPOEKTY-
BaHHS, TOOTO AOCSATHEHHA 02)KaHWX MOKA3HHKIB IMPOEKTOBAHOI 1HKEHEPHO1
Mepexi NMpu HalMeHIIMX BHUTpaTax abo 1 HalKpamux MOKa3HHUKIB HpU
obmexxeHnx BHTpaTax pecypciB. CyTb omTuMmizamii 3BOIUTHCS A0 3HAXO-
JOKEHHS IPU HaKIaJAEHHX OOMEKEHb TaKMX CTPYKTYp 1 3HaUCHb 3MIHHUX
napameTpiB o0'ekTa, SIKI MIHIMI3YIOTb (MaKCUMI3yIOTb) JIESKy IUTbOBY (DYHK-
Iif0, 1[0 XapPaKTEePH3y€e ePEKTUBHICTh MPOCKTOBAHOT MEPEKI.

JlirepaTypa

1. Beskny6enko 1. C. [IpuHIMIN CUHCTEMHOTO MiX0ay — K OCHOBa
po3pobku CAIIP imkenepuux mepex / 1. C. besknybenko, B. I. Jlecbko /
MictoOyayBaHHsI 1 TepUTOpialibHE TUIaHyBaHHs. — Bum. 62, 4. 1. — 2016. —
C. 56-58.

2. besxryoenko 1. C. Jleski acTieKTH CHCTEMHOTO TiIXOMYy IO ONTH-
Mmizarii imkeHepaux mepex / 1. C. Besknyoenko, 0. B. Pstouyn // Mikuap.
HayK.-TIPaKT. KOH}. Mooaux BueHuX «bymmaiicrep-kimac — 2016”. — KuiB :
KHVEBA, 2016.
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KOHCTPYKTUBHI PILIEHHSA
CYMILNEHHUX ITOKPUTTIB BY IIBEJIb
3 YPAXYBAHHSAM iX EHEPTOE®EKTUBHOCTI

Temyn I'. B, Beskay6enko I. C2 Jlecoko I. M2, Kowesa B. O.*, Kysueyos J. C.°
!galinagetun@gmail.com, ID orcid.org /0000-0002-3317-3456
2i.bezklubenko@gmail.com, ID orcid.org/0000-0002-9149-4178
3lesko.ua@gmail.com, orcid.org/0000-0003-2515-5220
4vikk-ko@yandex.ua, ID orcid.org/0000-0001-99548-9999
SKuznetsovdmitry94@gmail.com
Kuiscoxuii Hayionanvuutl yHisepcumem 0y0igHUYMEa i apximexmypu
03680, m. Kuis, I[losimpognomcokuii npocnexm, 31

[ToxputTst 6yniBens GOPMYIOTh CHITYETH METaIlOICiB, BilirparoTh
Ba)XXJIMBY POJIb B apXiTEKTypHIH IaHopami MICT i, HAlroJOBHilIe, — BIUIHU-
BalOTh Ha JIOBrOBIYHICTH OymiBeNbHOTO 00’€KkTa. [lepemyMoBoOtO ISl BUKO-
HaHHA IUX (QYHKIIH € 3HaX0/HKEHHS ONTHMAIIBHUX TTapaMeTpiB Al IPOeK-
TyBaHHS KOHCTPYKTHBHHUX PillleHb MOKPHUTTIB OYAiBENlb, IO TapaHTYIOTh
3a0e3neueHHsT HeOoOXIIHOTO TEMIIEpPaTypO-BOJIOTICHOTO PEXHMY €KCILTya-
TaIil BHYTPIIIHIX IPUMIIICHB.

Ilokpummas (nax) — BepXHii KOHCTPYKTUBHHI €JIEMEHT, IpU3Ha-
YeHWH I 3aXUCTY MPHUMIIIeHb OYAiBIi Bif 30BHIMIHIX KIIIMAaTHYHHUX (haK-
TOpIB 1 BIUIMBIB, SIKWH BUKOHYE KOMIUIEKC HECYYHX 1 OTOPOJPKYBAIBHHX
(TiAPOBOMIHHUX 1 TETUTOBONAMINHNX) (YHKIIH. 3a HAABHOCTI IPOCTOPY
(mpoxigHOro abo HamiBHIPOBIAHOTO) HaJ NEPEKPUTTSIM BEPXHBOIO ITIOBEPXY
MOKPHUTTS HA3WUBAIOTh TOPUIIHUM. 3QJISKHO Bl BEIHMYMHM KyTa IHOXUILY
TIOKPHTTA MOAUISIOTH Ha TUIOCKI — 3 MIOXHJIOM CXMIIIB He OinbIre 15° 1 ckaTtHi —
noHan 15°. Iokpiena — eneMeHT MOKPUTTS (axy), SIKMH 3aXuIIae OymiBIIO
BiJl IPOHWKHEHHS B HBOT'O aTMOC(EpHUX OnasiB.

[TokpuTTs po3paxoByeThCS HA TaKi OCHOBHI BIUIMBU:

— CHJIOBI — Maca eJIeMEHTIB, CHIrOBE Ta BITPOBE HABAHTAXKECHHSI;

— HECWJIOBI — BOJIOTa aTMOC(EPHHUX OTaJliB, COHSIYHA pajiallis, pi3-
HULS TEMIIEpaTyp 30BHIIIHBOTO 1 BHYTPIIIHBOTO CEpPEOBHUINA, arpecHBHI
JIOMIIITKH Y BOJi Ta MOBITPI.

HecyunMy KOHCTPYKLISIMM TOKPUTTIB € 3a1i300€TOHHI IIHMTH ab0
CTPIDKHBOBI €JIEMEHTH, OTOPOPKYBATBHHMHU — TiIpOI30IIAIiiHI, TEpMOi30-
JISIIAHI Ta 1HI 3aXKUCHI IIAPH.

B KoHCTpYKIii HOKPUTTSI BHKOPUCTOBYIOTH TaKi OCHOBHI IIAPH:

— 3aXMCHHI — MMOKPIBEIbHUI MaTepial, Ha KU HAaHOCSTDH MOCHIIKY,
ab0 TEOTEeKCTWIb, a 3BEPXy YK/IAAaloTh OanmacT. I'eoTeKcTHiIb — TKaHWHA,
BUT'OTOBJICHA T1IPOCKPIMJIEHMM CIIOCOOOM 3 IOJNINPOINiUICHOBUX abo Modi-
e(ipHIX HUTOK;
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— TiAPOBOIAMINHNN — 130JF0€ BHYTPIMIHI MIapy MOKPIBII BiI MPo-
HUKHEHHs aTMoc(epHOi BOJIOTH;

— TEIIOBOIIAIIHHUN — 3a0e3neuye cTablIbHy TeMIIepaTypy MoBITps
B MIPUMIIIEHHAX i HOKPUTTSIM;

— Mapoi3oISLIHHNI — NepenIKo/Kae NPOHUKHEHHIO BOASHOT TapH 3
MPUMIIIEHB OYAiBIi B KOHCTPYKIIIIO TOKPHTTS;

— Hecyda OCHOBA IiJ TOKPIBIIO — 3ai300€TOHHI IUHMTH, OalKu i3
3aII0BHEHHSIM, CTPHIKHBOBI €IEMEHTH, JIATH TOLLIO.

3a KOHCTPYKTUBHUMH PIICHHAMH NOKPHUTTS NOUISIOTHCS HA!

— KpOKBsiHI (KapKacHi) 3 JIHIHHUX aepeB’sTHHHUX ab0 MeTaleBUX
€JIEMEHTIB, 3MOHTOBAHHMX i3 3HAYHUMHU MOXHUIIAMHU, SIKi YTBOPIOIOTH FOPHIIIE;

— IUTMTHI 3aJ1i300€TOHHI CyMillleHl, B SKHX TEPMOI3OJAIMHAN i
riapoi3oisLiifHu mapy BIamToBaHi 0e3nocepeHb0 0 NEPEKPUTTIO BEPX-
HBOTO MOBEPXY; 1HOJI TaKi MOKPUTTS BUKOPHCTOBYIOTHCS JUIsl PO3MIIIIEHHS
oOmamHaHAS 200 BIANIOYMHKY JFOJEH — EKCIUTYaTOBaHi Ta «3eJIeHD) TOKPIBII;

— IUTMTHI 3a1i300€TOHHI PO3AUIBHI, B SKUX MDK IUIUTaMH Iepe-
KPHUTTSI BEPXHBOTO MOBEPXY 1 KOHCTPYKIIISIMU TOKPUTTSI HassBHUII ITPOCTIp,
KU BEHTHJIFOETHCS, a00 TOPHIIE, IO MOYKE BUKOPHCTOBYBATHCS IS PO3-
MIIIEHHS IHXEHEPHOT0 00JIaJHaHHS;

— MaHCap[iHi, B SIKMX y TOPHIIHOMY IPOCTOpi BIAIITOBaHI MpH-
MIIIeHHS, IPU3HAYeHi A1 mepeOyBaHHs a00 MPOKUBAHHS JIFOJCH.

[HnycTpianbHi MOKPUTTS B MacoBOMy OyIiBHHLTBI YKpaiHH cIIO-
PYIKYIOTh TEPEBAXKHO 13 3ali300€TOHHUX KOHCTPYKIH CyMIIICHUMH
IUIOCKUMHE (3 TOXWIOM 0 15°) abo 3 ropuiamu. 3a TeMIepaTypHO-BOJIO-
TICHUM CTaHOM BHYTPILIHIH MPOCTIP TOPHIIHUX MOKPUTTIB MOXE OyTH:
XOJIOJITHUM — TEPMOI30JILII0 BJIAIITOBYIOTH IO IMEPEKPHTTIO BEPXHBHOIO
MOBEPXY; TEIUTUM — TETUIOI30JISAIHHI IIapy BIAIITOBYIOTH 11O MOKPUTTIO TO-
pHINa, IpH IHOMY TiIpOI30IALIfHI Tapy yKIaJaloTh IO BEPXY yTEIUTIOBavda
a0o mig HUM (iHBepCiifHe MOKPHUTTH, sIKe 3a0e3medye Kpally Tigpo- i Termo-
130JISI1iF0 IPUMIIIIEHB Oy TIBI1).

IpoekryBaHHs MOKpUTTIB OyaiBenb BrKoHYtOTh 3a JIBH B.2.6-220:2017
«KoHnctpykuii 6yauskis i cmopya. ITokputrs OyauskiB i cmopym». Oc-
HOBHUMHU TOJIO)KEHHSMH TAHOTO HOPMATHBY €: pallioHATbHUN BUOIp KOHCT-
PYKIT MOKPUTTS 3 ypaxyBaHHSAM apXiTeKTypHO-OY/IiBEIbHUX | €KOHOMIiU-
HUX MOKa3HUKIB, 3a0C¢3MICUCHHSI BIBEJCHHS BOJM 3 IMOKPIBII, ypaXyBaHHS
eKCIUTyaTallifHuX Ta KIIMAaTUYHUX HaBaHTaXeHb Ha TOKpUTTSA. HaniiiHe
BOJIOBIIBEJICHHS 3 MOKPUTTIB 3a0e3MedyeThcss 000B’SI3KOBHM BpaxyBaHHIM
BUCOTH OyaiBeNb: NP BUCOTI KapHHU3Y OYAiBNI Bi IUIaHYBaIbHOT BiIMITKH
3eMJIi Oinbie 7 M st Oy/iBens HEBUPOOHWIOTO MpH3HAYSHHS 1 ToHaa 10 M
Uil OyziBeNs BHPOOHMYOTO NpPHU3HAYCHHS ITOBMHHE IPOCKTYBATHCS II0-
KPHTTS 3 BHYTPIIIHIM BOJIOCTOKOM.
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Jln1st ToKpameHHs TEeMIOTEXHIYHNX TOKA3HUKIB OTOPO/KYBAJIBHUX
KOHCTPYKIiii OyiBeb, CHEPrOCIIOKUBAHHS IHKCHEPHUX CHCTEM 1 3a0e3re-
YEHHsI HAJIS)KHOTO PIBHS €HEepreTUYHOI e(heKTUBHOCTI Oy/iBesb, B YKpaiHi B
2016 pomi BBemeni B mito HopMaTtmBu JIBH B.2.6-31:2016 «KonHcTpykii
OymHKiB 1 criopyn. TerutoBa i3ossiiiss OyniBensy. Enepzemuuna eexmus-
Hicmp Oyoisens — 11e BIACTUBICTH Oy/iBII, 1l KOHCTPYKTHBHUX €JIEMEHTIB Ta
IHKeHepHOTO 00NaTHAHHS 320€3MeUyBATH IPOTIATOM OUIKYBAHOTO MHCUMIINE-
6020 yukay OOYTOBI MOTPEOH JIOAWHU Ta ONTHMAIbHI MIKPOKITIMATHUYHI
YMOBH 115 11 iepeOyBaHHs Ta/a00 MPOKUBAHHA y MPUMIMICHHIX IIPU HOP-
MaTHBHO JIOITYCTUMOMY (OIITHMAaJIbHOMY) PiBHI BHUTPAT €HEPTeTUYHHX pe-
CypCiB Ha OMAJICHHS, OCBITJICHHS, BEHTHIIAII0, KOHAUI[IOHYBAHHS MOBITPS,
rapsiye BOJIONIOCTavaHHs 3 YpaxyBaHHSAM MICIIEBHUX KIIMaTHYHHUX YMOB.

IIpu excruryatarii nmpumimeHs OyaiBedh 32 3aKOHAMHU KOHBEKIIil
Harpite MoBiTps MiJHIMAETHCS Bropy, TOMY TEIUIOBTPATH Yepe3 MOKPUTTS €
HeMuHyduMH 1 ckianaioTh 20-30 % Bix 3araqpHOTO 00’€MY TEIUIOBHUTpAT
OyniBenb. ToMy mpH peKOHCTPYKIiI Ta HOBOMY OyIIBHHITBI HEOOXiIHO
NPUAUIATH 3HaYHY yBary r'iipo- i TeIUI0i30Is1Lil MOKPHUTTIB.

B ymoBax miipHOI 3a0yZOBH MICT Ta BHCOTHHX OOMEXEHb IS
0araTrornoBepXoOBUX HEKHUTIOBUX OYHiBeNlb HaiiuacTille BUKOPUCTOBYIOTHCS
IUTOCKI cyMimieHi MOKpUTTA. st 6araTonoBepXOBUX KHUTIOBHX OYAMHKIB
3a sumoramu JIBH B.2.2-15-2005 «byauuku i cnopyau. JKuTiaoBi OyAHHKH.
OCHOBHI TOJIOKEHHS» PEKOMEHIYETHCSI MPOEKTYBATH TOPUIIHHMH ILIOC-
kuMd. besropuimiHi cyMmileHi Ta eKCIUTyaTOBaHI MOKPHUTTS MPOCKTYIOTH B
0araTornoBepXOBUX JKUTIOBUX OyAMHKAX, SIKI CHOPYKYIOTh 3a IHJAUBI-
JIyalbHUMHU rpoektamu. CydacHi MOKpIBENbHI CHCTEMH, B SKUX BHKOpPHC-
TOBYIOTBCSI €(EKTHBHI MaTepialli i TEXHOJIOTil, TO3BOJISIOTH CTBOPIOBATH
repMeTHYHI, eHeproeeKTUBHI Ta HaJiiiHI KOHCTPYKTHUBHI PILICHHS CyMi-
IIEHUX MMOKPUTTIB 0araTornoBEpXOBHUX XKHUTIOBUX OyIUHKIB.

Cymiwgene (menne) nokpumms — 1e TIOCKe ab0 CKaTHE TIOKPHUTTS,
110 BKJIIOYAE B ce0e Hecydy YacTHHY, apo-, TeMyo-, TAPOi30IIsIiiHI mapu
1 3aXUCHI IIapw, SKi YKIAJAIOThCS OIWH IO OgHOMY OesmocepenHpo. Oc-
HOBHI THITH CyMIIIEHUX ITOKPHUTTIB HaBe/leHI Ha puc. 1, Ha AKOMy ITOKa3aHO
a — iHBepciiiHe 1o 3. 0. MepeKpPHUTTIO, IO eKcIuryaTyeThes: 1 — acdanbToBe
MOKPUTTS; 2 — TPOTyapHA IUTUTKA; 3 — POCIMHHUH IPYHT; 6 — TpaaulliiiHe
110 3.0. IEPEKPUTTIO, 10 HE EKCIUTYaTyeThCs: 4 — MOHOJITHA CTSDKKA; 5 — cKita-
JIaTIbHA CTSDKKA; 6 — 0e3 CTSHKKHM; 6 — IHBEPCIiHE 10 3.0. MIEPEKPUTTIO, 10 HE eKCIT-
JMyaTyeThes: | — TpaBilfHUI 3aXUCHHHN Imap; ¢ — iHBepciliHe 1o 3. 0. mepe-
KPHTTIO, IIO €KCIUTYaTYIOThCs: 8 — TpOTyapHa IIHMTKA; 9 — POCIUHHMIL TPYHT;
0 — TpaJuIliiiHe 110 MEeTaJIeBOMY HACTHILY, 10 He eKciuryaryerbes: 10 — Bepx-
Hill map Teruroi3osmii 3 MiHepaidoBaTHux MmiauT; 11 — Te came, 3 ekcrpa-
31HHOTO MIHOMOJICTHPOITY; 12 — CcKIla/iaibHa CTSDKKA; e — TPaAulLIiiiHe 10 MeTa-
JIEeBOMY HaCTHITy, IIIO EKCIUTyaTyeThes: 13 — TpoTyapHa mimTKa ab0 pOCIMHHUN
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Puc. 1. OcHOBHI TUIIU CyMillleHUX HOKPHUTTIB

IPYHT; € — TPAULIHE KapPKACHOTO THITY, L0 HE eKCILTyaryeTbes: 14 — nepe-
B’siHU# Kapkac; 15 — meraneBuii kapkac: 1 — mokpiBnsi; 2 — cTshkKa; 3 —
OiTrymHMIA TpaiiMep; 4 — apeHakHa MeMOpana; 5, 6 — 3axucHa 1 po3AiIbHA
HPOKJIAJKU; / — OXWIOYTBOPIOBAIBHHMIT Iap 3 BUPIBHIOBAILHOIO CTSDKKOIO;
8 — remonosmsist; 9 — mapoizossis; 10 — acdansrodeTronHe mokpurTs; 11 —
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TpoTyapHa IUIHTKa; 12 — 3emeHa mokpimst; 13 — 3. 6. muty; 14 — mpod-
Hactuit; 15 — nepeB’siHuii kapkac; 16 — meraneBuii kapkac; W-1 — BeHT-
cucTeMa KaHaibHOTO THILy; W-2 — BeHTcHcTeMa ma3oBoro Tuiy; W-3 — BeHT-
crcTeMa KOMOIHOBaHOTO THITY

VY OyaiBenbHiN Tady3i KamiTanbHI BUTPATH Ha OyJiBHUIITBO Maiike
3aBXK/M BITOKPEMIIIOIOTBCS BiJl BAPTOCTI TEXHIYHOTO OOCIYrOBYBaHHS Oy-
niBmi. Butpatm Ha KATTEBHH HUKI 00’€KTa Ta WOTO 3aBEPUICHHS PiIKO
PO3IISOAIOTECS MMiA Yac IpoekTyBaHHA. [IpakTuka mojisrae B Tomy, IIO0
MOTOTUTH HAWHWKYI KaliTanbHI BUTPATH HAa OYJIIBHHUIITBO, 1 BiJOKPEMHTH
BHUTPATH HA TEXHIYHY EKCIUTyaTaIlifo Oy IiBii.

JlocBIT TIPOBiAHUX OyIiBENBHUX KOMIIaHI MOKa3ye, M0 HE3HAYHE
MABUINCHAS KAIlITAIGHUX BHUTPAT Ha OYMIBHHUITBO MOXE 3HAYHO ITOKpa-
IIUTH TEXHIKO-eKOHOMIUHI TapaMeTpu OyIiBEIIEHOTO €JIEMEHTY y YaCOBOMY
nepioi ekcruryarauii. Tak, Hampukiaa, 3acTOCYBaHHs HaJiHHHMX Mapoizo-
JSIMIMHUX MaTepiaiiB IIBUIIYE MOYATKOBI 3aTpaTH Ha CHCTEMY B Cepei-
HboMy Ha 6,5 %, npu 1bOMy 3a0e3reuye CTaNiCTh BOJOTICHOTO PEXUMY
yTeIUTIOBaYa OLTbINe, HDK Ha 15 pokiB. BaXJTMBO BIAMITHTH, 110 HAJJTHIITKOBE
3BOJIOXKEHHSI MIHEpPaIOBAaTHOIO YTEILIIOBaYa MPU HETepPMETHYHINH mapoizo-
JISIIIiT 3MEHINYE OIip TEIUIonepeiadi KOHCTPYKINIi Yepe3 JecATh POKIB eKCII-
nyararii Ha 20—40 % i mpu3BOAUTH JI0 MPOIECIB KOHACHCAI[IT BOJIOTH B TOBIIII
MOKpiBeNbHOT KOHCTPYKIil. [lomibHi 3aIeKHOCTI MOKHA BHUSIBUTH 1 TIPH J10-
CII/DKEHHI TTapaMeTpiB MIL[HOCTI Ta JIOBFOBIYHOCTI TEPMO- 1 T'IPOI30ITIOI0UHX
I1apiB IUNTOCKUX CyMIIIEHUX ITOKPHUTTIB.

THnu CHCTEMHOTO CKJIAAy CYMIIIEHWX IOKPHUTTIB TOBHHHI OyTH
eHeproeeKTHBHUMHU 1 BpaxoBYBaTH TEXHOJIOTIUHI, EKOHOMIUHI, eKCILTya-
TaIliifHi Ta eKOJIOTIYHI BUMOTH 110 OyHdiBedh B 3aJICKHOCTI Bil: BUAY (QYHK-
LIOHAJIBHOTO TPH3HAYCHHS OYAiBIi; eKCILTyaTaIlifHOTO HAaBaHTAXXCHHS Ha
MOKPIBEIBHIUH KIIMM; Bard 1 M’ MOKDHTTS; THITY HECYdOi KOHCTPYKIIii
MTOKPUTTS; TIOPSAAKY PO3MIIICHHSI OCHOBHHUX €JIEMEHTIB IIOKPHUTTS; BapTOCTi
MarepiasiiB, MOHTaXy, eKCIUTyaTamii Ta iX yTuiizauii ((KUTTEBOTO LHUKITY).

JlocBin Kpammx CBITOBUX NMPaKTHK 3acBil4ye, 0 BpaXyBaHHS Bap-
TOCTi JKUTTEBOTO IMKIIY IPU MPOEKTYBaHHI CyMIIIEHHX HMOKPHUTTIB Oarato-
MOBEPXOBHX JKHTIIOBUX OYIMHKIB ITIBUIYE TX IHBECTUIIHHY TPUBAOIHMBICTS,
JIO3BOJISIE ITPOTHO3YBATH 1 OLIHIOBaTH €(EKTUBHICTh BHUTpar. Po3paxyHOK
BapTOCTi )KUTTEBOTO MUKITY — OHA 3 TOJIOBHUX (OpM aHali3y e(heKTHBHOCTI
npuitHATHX pinress 3a 1SO 15686-5:2017 “Buildings and constructed assets —
Service life planning — Part 5: Life-cycle costing”.
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JIO MATAHHS OPIEHTAIIIT OB’EKTIB APXITEKTYPU
BIJHOCHO CTOPIH CBITY 3A YMOBH BUKOPUCTAHHS
COHAYHOI EHEPTTI UIA IX EHEPI'O3ABE3IIEYEHHA

3anpusooa A. B., 3anpusooa B. I.
Kuiscokuil nayionanvrutl yHisepcumem 0y0ieHuymea i apximexmypu
Tlosimpoghnomcokuii npocnexm, 31, m. Kuis
E-mail: andzap87@gmail.com, v.zaprivoda@gmail.com

[Tpu OyQiBHUITBI KYJIBTYPHO — CIIOPTHBHUX BHJIOBUIIHUX 00’ €KTIB
Ta {HIIMX TPOMAICHKUX 00’ €KTIB, MAacOBOTO BHKOPHCTAaHHS BHHHKA€E IBi
npodiemu. [lepiua, sk NEPEKPUTH BEIHKY ILIOILY Oe3 BCTaHOBIEHHS abo ik
i3 BCTAaHOBJICHHSIM MiHIMaJBHOT KUTBKOCTI IIPOMDKHUX HECYYHX KOHCTPYK-
uiit. I npyra npo6Giiema, sk 3a0e3neynTd 00’ €KT rapsuor0 BOJOI0, 31HCHIO-
BaTH BEHTHWIALIIO 1 KOHIUIIIOBAHHS TOBITPS, 3a0€3MIEYUTH OCBITIICHHSM,
TOLIO, BPAaXOBYIOYH Je(ilUT €HeproHOCIiB.

[epma mnpoGiieMa BHPIIYETHCS BHKOPHCTAHHAM OOOJIOHOK IIO-
kputTiB. [Ipyra npo0nema BUPILITYETHCS BAKOPHCTAHHAM HETPAJUIIIHHUX JDKe-
pelt eHepril — OJJHUM 3 SIKHX € COHSAYHA SHEeT1i.

Buxonsuu 3 mpuBeneHux y AociimkeHHsx [1-3] maHux mu Mo-
JKEMO 3pOOHTH BUCHOBOK, IO TIPU OYIIBHUITBI apXIiTEKTYPHUX 00 €KTIB, A€
BUKOPHCTaHI MOKPUTTS Y BUIJISAAI 00OJIOHOK, JOLLUIBHO BHKOPHUCTOBYBATH
CTaIioHapHO PO3MIIICHI TeNONPHiMaYi, SIKi ITOBTOPIOIOTH (POPMY OBEPXHI
nokputTs. [lepeBaru: He 3MIHIOETBCS B TIPIIY CTOPOHY apXiTEKTypHA BUpa3-
HICTh 00’€KTa, HE YCKIAIHAIOTHCS KOHCTPYKTHBHI pINICHHS OYIiBIIi, IMPO-
CTOTa KOHCTPYKIIii 1 T€OICHCTEMH, 3MEHIIYIOThCSI €HEPrOBUTPATH, BiAIO-
BiZHO coOiBapTicTh OyaiBIi Ta 11 excrTyoTamis.

Henoniku: auspkuii K.K.JI. rexiocucremu.

ITo BimHONICHHIO IO MOBEPXOHB OOOJIOHOK IMOKPHTTIB HEOOXiTHO
BUJIUTMTH JIBa BUIU OyIiBelb MEPEKPUTHUX 0OOJTOHKAMH.

1. Jlo mepmoro Buxy OyamiBenb BiXHOCSATH apXiTEKTYpHI 00’€KTH,
YTBOPEHI TMOBEPXHAMH OOEpPTaHHS HABKOJIO OCi, MEPIEHAUKYISIPHOI TO-
BEpXHI 3eMJIi: HamiBcepruuHHN KyIoJ, mapabosoin yu rimepbosoin odep-
TaHHS, KOHIYHI, HWTIHAPUYHI TOBEPXHI TOIIO.
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2. Jlo npyroro Buay OymiBenb BITHOCATH apXiTEKTYpHI 00’ €KTH
CKJIaJIHOT reoMeTpii, KOHIUHI, HWIIHIPUYHI TOBEPXHI 3 BicClo 0OepTaHHS,
sKa TapajeibHa IMOBEpXHI 3eMJli, YM PO3MIlEHa ITIiJ] KyTOM JI0 IOBEpXHi
3eMJIi, TOBEPXHI Y BUTISAAL rinepOoIiyHIX mapabomnoiniB, OyaiBmi, ki Ma-
I0Th €JIEMEHTH Y BUTJISII BIICIKIB LWIIHIPUYHUX, KOHIYHHUX, CHEPHYHUX
MMOBEPXOHb, OYMIBII, IO MAIOTh, HANPHUKIAN, ONUH (acax y BUIJISII ITH-
JMHAPUYHOI, KOHIYHOT Y c(hepUIHOI MMOBEPXHI, APYyruid ¢acay — y BUTIAAL
TUIOLMHYU TOLIO.

Juis mepmioro BHAy OymiBEeNb Opi€HTAIlis HE € TOMIHYIOUUM (ax-
TOPOM. TOMy TaKi OyniBii pOSMlH.[)fIOTL KepyIO4UCh MICTOOYIIBHIMH BUMO-
raMu, HasBHICTIO TPAHCIIOPTHUX MaricTpaieid, npu HeoOXigHOCTI, a00 HaB-
NaKH IMIIOXIHO JOCTYIHICTIO 10 00’€KTa, ICHYIOYO010 3a0yI0BOO TOLLIO.

Jnst npyroro Tumy OyziBenb BHUOIp ONTHUMAIBHOI Opi€HTaIii 1mo-
B'I3aHMH 3 ISSIKMMU TpyAHOLIaMu. Tak K JJIsl OTPUMaHHs JI0CTaTHBOT KiJIb-
KOCTi COHSIYHOI eHeprii s eHepro3ade3neydeHHs OymiBli HEOOXiTHO MaTh
JIOCTAaTHIO TUIOILY TellionpuiiMadiB, ONTHMAJIbHY X OpIEHTAIlil0 BiITHOCHO
CTOpIiH cBiTy. BpaxoBytouu Te, 1o remionpuiiMadi cTalioHapHO PO3MIIIEH1
HA MOBEPXHI HOKPHUTTS 1 MOBTOPIOIOTH 1l ()OpMY HE Y BCIX MEPICHIUKYJISP
JI0 TUIOLIMHY reflionpuiiMaya i nanpsiMoK COHSYHOTO ITPOMEHs OyayThb CIiB-
majaTv, ab0 MaTH MiHIMATBHO JOMycTHME BigxwieHHs. Lle moTsrae 3a co-
0010 3MEHIIEHHS KUTBKOCT1 COHSYHOT €Heprii, 0 HaaXOIUTh Ha TIOBEPXHIO
remionpuiiMaua. OKpiM TOro, HEOOXIHO BPaxXOBYBaTH OTOYYIOUE CEPEIO-
BHIIE ¢ TalionpuiiMadi OyAyTh MOMaJaTH B MaNarody TiHb Bill BUCOKUX
OyiBEIb, 10 3HAXOAATHCS MOPST a00 BUCOKUX JICPCB.

Buxonsun 3 mporo MM MOXEMO 3pOOHTH BHCHOBOK, IO MAarO4H
3eMeNbHY AUITHKY A7 3a0yJOBH apXiTeKTypHOTO 00’€KTa, CTaH OTOUYIO-
YOro CEepeIOBHINA, TPAHCIIOPTHY IH(PACTPYKTYPY HABKOJIO IUISHKH Ta MICTO-
OymiBHI YMOBH Ta OOMEXECHHS MH Ha CTalii NEpEINPOCKTHUX PillIeHb IO-
BHHHI BU3HAUUTHCS 3 T€OMETPHYHOIO (Gopmoio o0’ekra. Bubpatm Taky
(dbopmy 00’ekTa, MO0 po3MimieHHs 00’€KTa Ha BUOPaHiil 3eMeNbHIN AUTHIT
1 floro opieHTAIlis BITHOCHO CTOPIH CBITY JaBalld MOKJIMBICTh PO3MIIICHHS
Ha TOBEPXHSX apXITEKTYpHOro 00’€KTa MaKCUMaJbHOI KUIBKOCTI Teltio-
MPUUMAYiB 3 ONTHMATBHOKO 1X OPIEHTALIEIO 1 BIAMOBIIHUM X PO3MIIICHHAM
[0 HampsMKY COHSYHHX MPOMEHIB 3 METOK MaKCHMalbHOI'O OTPHUMAaHHS
COHSIYHOT paiaIlii 1jist eHepro3ade3neveHHs 00’ exTa.

PosrisiHeMo Tpu pi3Hi 00’€KTH MpeCcTaBieH] BifcikaMu 000JI0HOK
Y BUIVISAL: HamiBcgepH, onrcaHa pPiBHSIHHAM X+ y2 +7°= 25 (muB. puc. 1),
HAMIBIWJIIHIPA 3 BiCIO MapaJIeIbHOIO TIOBEPXHI 3eMJIi (UB. puC. 2) Ta rimep-
6outiuHoTO Mapabonoina onucanoro pisHsHEAM 0,4XY + 52 = 0 (muB. puc. 3).

BukopucTaeMo reoMeTpHyYHy MOJENb HaIXODKCHHS COHSYHOI pa-
Jiarii Ha MOBEPXHi IUX 00’ €KTiB, IO SBJIAIOTH COOOIO BIICIKU MOBEPXOHD 3
HaHECEHNMH Ha HUX CiMeWcTBaMu JIiHIM PIBHOTO PiBHS COHSYHOI pajiaii,
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III0 € OCHOBOIO ISl BU3HAYEHHs COHSYHMX panianiiiaux 30H (CP3) Ha mo-
BEPXHIi 000JIOHOK, SIKi OTPUMYIOTh HAWOIIMIKYY 10 MAKCUMAaJIBHOT KITBKOCTI
COHSTYHOT pajtiaii MpOTAroM 3aJlaHOT0 MIPOMDKKY 4acy 3 ypaxyBaHHSM (ak-
TOPIB 3aTIHCHHS.

”"~1 xteytez’s o8

i :
150 //“"x"_‘ — 2. o~ 150
00 |~ s so0
T 1 450
600 o0
%0

e 900
ese + I 050

o0 F——— : 1200
e

o

[/
-~

vio

5o 3850 4350 1850

nh

Puc. 1. /[BoBUMipHMIi TOUKOBMIi KapKac HAJX IPIMOKYTHUM IJIaHOM HaniBcdepH,
onucanoi piBHsHEM X° + Y2+ 7°= 25

Puc. 2. HaniBumaingp 3 Biccio mapasesibHOI0 MOBepxHi 3emi
Ta ABOBUMIPHI TOYKOB1 KapKacH HaJA IPAAMOKYTHHM IJIAaHOM
NpH pi3Hiii opieHTanii BiTHOCHO CTOpPIH cBiTY

Moaesnio moBepxHi Oyzie yHOpsKOBaHHH ABOBUMIPHHH TOYKOBUIMA
KapKac JOCTaTHHOI BUTBHOCTI HaJ MPSIMOKYTHUM IUIAHOM, @ MOJIEIUTIO MHO-
KMHHU COHSYHUX MPOMEHIB — T€OMETPHUYHA KOHCTPYKI[iSl Y BHUIIIS/II KOHYycCa
COHSIYHMX TIPOMCHIB 3 BEPIIHHOIO B OMPOMIHIOBaHIM TOUIIL, TAPAMETPHU SIKOTO
TIPY 33JIaHIHA IMUPOTI MIiCIIEBOCTI 3MIHIOIOTHCS 3aJICXKHO Bill IIUPOTH POKY [1].
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Bukonaemo BinmoBinHi po3paxyHk# [3]. PesynbraTom po3paxyHKiB
IO 3aMPONIOHOBAHOMY aJrOPUTMY OyJie ciMeiicTBO JIiHIH OJHAKOBOTO PIBHS
COHSTYHOT pajianii mpoTAroM BU3Ha4yeHoro yacy aobu. [Ipu npomy mMu BH-
3ragaeMo CP3 mis onTManbHOTO PO3MIMIEHHS TeTiONpPUHMANTBHUX TIPUCT-

poiB, 30HH, SIKi IONAJAal0Th y BJIACHY TiHb Ha IEBHUI MPOMDKOK yacy (IHB.
puc. 1-3).
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Puc. 3. IpoBuMipHuii TOUK0BMii KapKac Ha/l IPAMOKYTHUM MJIAHOM
rimep6osiunoro napa6oJoina onucanoro piBasiausv 0,4xy + 52 =0
npu pi3Hiii opieHTauii BixHOCHO cTOPiH CcBiTY

3poOHBIIM aHAI3 COHSYHUX palialliiHIX 30H Ha TPHOX HABEJCHUX
00’eKTax MM MOXEMO MIATBEPAUTH, 11O Ul Ha IBCepH OpieHTallist He €
JOMiHytouuM (akropoM. A Ui Ha MIBUUTIHApA 1 rinepOoJivHOrO mapa-
0oJoina opieHTaLlisl BITHOCHO CTOPIH CBITY € BaXXJIMBUM (DakTOpPOM, Tak SK
IIe Biirpie BUpimanbHy poib Ha po3Mipu CP3, a BIiAMOBITHO Ha KUTHKICTh
COHSYHOI eHepril [yl eHepro3abe3nedeHHs 00’ekTa apXiTeKTypu. Tomy
MPOEKTaHT, BPaXyBaBIlIM BCl BIUIMBH, SKi HAKJIAJAl0Th OOMEXEHHS Ha 00 €KT,
10 PO3MIIIYEThCS HA JIAHHI 3€MENbHIH NUISHII MOBHHEH NPHUIHATH TaKy
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¢dopmy 00’ekTa Ta HOTO OpIEHTAIliI0 BITHOCHO CTOpIH CBITY, fIKa 3MorJa 0O
3aJI0BOJIBHUTH SIK apXITEKTYpHO-ECTETUYHE CHPUIHATTS 00’€KTa, TaK i
MOXJIUBICTh OTPUMAaHHS Ha MOBEPXHI MaKCHMAaJIBHUX PO3MIPIB COHSYHOI
panianiifHoi 30HH, 17151 eHepro3ade3neyeHHs 00’ ekTa.
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PEKOHCTPYKIIA BY AIBEJIb
3 BUKOPUCTAHHAM 30BHIIIHBOTI'O
TA BHYTPIINIHBOI'O METAJIEBOI'O KAPKACIB

Kpinax B2, lpo6axa 0.2
Kuiscovruil HayionanvHuil yHisepcumem
byoienuymea i apximexmypu, [losimpogromcokuii npocnexm, 31 Kuisg
1kripak.vd@gmaiI.com,https://orcid.OOOO-OOOl-6575-5015, 2drobakha.ak@gmail.com

VY micti KueBi Ta HIIAX BETUKHX MicTaxX YKpaiHU CKCILTYaTYHOThCS
OaraTo merIIHUX OYIWHKIB PI3HOTO TPH3HAYCHHS 3a0yJOBH MHUHYJIOTO
cromittsa. Yac Bix yacy MpOBOIATHCA PEKOHCTPYKIlil TaKUX OYOWHKIB IUIS
3a0e3MeUeHHsI CKCILTyaTaliiHOT MPUIATHOCTI, a00 JyIs HaIOYIOBU OJTHOTO
9 JEKITPKOX TOBEpXiB. PeKOHCTpyKIis 3 HagOyAOBOIO, SK MPAaBUIIO, BU-
KOHYETBHCS 13 3yIMMHKOIO eKCIUTyaTallii OyJauHKY.

Hwxde HaBOIMTHCS JOCBIN BUKOHAHHS PEKOHCTPYKINIi ABOX OyIi-
BeJb 3 BUKOPUCTAHHSAM DPI3HHX BapiaHTIB MiACHICHHS OYHIBIi METaJeBUM
KapKacoM, 30BHIIIHIM Ta BHyTpimHIM. [lepma OymiBias — e XHUTIOBHMA
OyamHOK posramoBaHuii B M. Kuesi Ha Byn. Mazenu, 16. Bynunok mo0y-
noBaHo B 1917 poli, YOTUPUTIOBEPXOBHA, 3 HECYYUMHU IMO3IOBXKHIMHA Ta
MOTIEPEYHUMH LETJITHUMU CTIHaMH, 3 MiJBAIOM. 311iBa i ClipaBa BIPUTYII JI0
OynmHKy, yepe3 nedopmaniiiHi BH BHOAOBXK BYIMII Masenu, po3Taro-
BaHi [1Ba cycimHi Oymuaku. Tyt Oyna peani3oBaHa KOHIENIS HaIOYIOBH 3
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BJIAIITYBaHHSM 30BHIITHHOTO IIPOCTOPOBOTO METAJIEBOTO KapKacy, sIKMH Ou
CrpuiiMaB BCi HaBaHTAXXCHHS BiJ HaaAOyJIOBaHMX IMOBEPXiB, 3 pO3Tally-
BaHHSIM HECYYMX KOJIOH I03a MeXaMH 30BHIIIHIX cTiH. Hecyumii mera-
JIeBUH KapKac YTBOPEHHMH JIBOMa PAJaMH KOJIOH, PO3TAIIOBaHUX Oils mo-
3JIOBXHIX CTIH, IOINIEPEYHUMH OCHOBHMMHU (pepMaMH Ta CHCTEMOIO JOIO-
MDKHUX (hepM 1 Oanmok. BukoHaHHS OyaiBenbHHX poOIT mpoBoaMiocs 0e3
MIPUNTMHEHHS eKCIUTyaTallil OyJMHKY i BiZICEIeHHS MEITKAHIIIB.

Hpyra OyniBast — xoprmyc Ne 62, posramoBaHMii Ha TepuTOpil
HK «Excnonentp» y M. Kuegi. 3aranpai rabapuTHi po3MipH NPsIMOKYTHOI B
riani OyniBni cknanaroThk 33,74x15,22 m. ByniBns mae Tpu moBepxu Ta
migBan. Ha MOMEHT modaTKy peKOHCTPYKIii OYIIBIS HE eKCIUTyaTyBalach,
craH OyziBii OyB aBapiiiHUM.

PexoncTpyKitiero nependadeHo: AEMOHTaX BHYTPIIIHIX CTiH; ITil-
cuiieHHs1 (DyH/IaMEHTIB; BJIAIITYBaHHS BHYTPIIIHHOTO METAJIEBOTO KapKacy
IUTS PO3BAHTAKEHHS MOCIa0IeHUX CTiH Ta mpocTiHkiB. CroBmuacti ¢pyHaa-
MEHTH MICHITIOBAIUCS IIJSIXOM BJIAIITYBAHHS 3aJ1i300€TOHHUX 000WM Ta
YTBOPEHHSI B MigBajli 3a)1i300eTOHHOT QyHIaMeHTHOT MIMTH. BHyTpimHiit
METaleBUil KapKac Ma€e PaMHO-B’SI3€BY CTPYKTYPY, AO3BOJISI€ TEpPEaaTH Ha-
BaHTa)XEHHs Ha HOBI abo0 mifcwieHi (GyHAaMEHTH, OJJHOYACHO 3abe3reuy-
FOYH CTIMKICTh 30BHIIIHIX CTiH.

[Tt MDKITOBEPXOBHX INMEPEKPUTTH BHKOHYBAIMCS A1 000X Oy-
IBENIb Y BUIIIAI MOHOJITHOI 3a1i300eTOHHOI TuTH 1o mpodHacTmry. Hosi
30BHIIIHI Ta BHYTPILIHI CTiHM 1 IIEPErOPOAKH BUKOHYBAJIHUCS 3 ra300eTOH-
HUX OJIOKIB 1 CIIUPAIKCS HA IJIUTH NEPEKPUTTS Ta OaIKH.

JKutnoswit OymuHOK po3ramoBanmii B M. KueBi Ha Byn. Maszery, 16.
Bynunok moGynoBano B 1917 poiii, YOTHPUIIOBEPXOBUii, 3 HECYYHMH IIO-
3MOBKHIMH Ta TIOTIEPEYHHMH IETISIHUMHU CTiHAMH, 3 MigBajJoM. 3iiBa 1
CIpaBa BIPUTYA 10 OYIWHKY, depe3 jaedopMalliifHi mBU BIIOJOBXK BYIHUIl
Masenu, po3TamoBaHi 1Ba CyCiiHi Oy AHHKH.

BinmoBimHO 10 TEXHIYHOTO 3aBJaHHS 3aMOBHHKA, OyB po3po0-
JICHUI TMPOEKT PEKOHCTPYKIII BKA3aHOT'O JKUTJIOBOrO OYAWHKY 3 Hanly-
JIOBOIO TPHOX ITOBHOILIIHHHX, aTTUKOBOTO Ta MAaHCApAHOTO MOBepXiB. Buko-
HaHHs OyIiBeNbHUX pOOIT mpoBoamiocs 0e3 MPUITMHEHHS eKCIuTyaTarii
OyIOMHKY 1 BifceleHHs MemkaHIiB. HamMu Oyna mpuifHsATa KOHIEHINS HAI-
Oy/Z0BM 3 BJALITYBAaHHSM IIPOCTOPOBOTO METAIEBOIO KapKacy, SKUil Ou
cnpuiiMaB BCe HABaHTAXCHHS Bil HaIOyAOBaHMX IOBEPXiB, 3 PO3TAIIy-
BaHHSM KOJIOH 11032 MEXaMHM 30BHIIIHIX cTiH. Hecyunii meraneBuii kapkac
YTBOPEHUU JBOMA PSAOaMH KOJIOH, PO3TAIIOBAHUX OIS TMO3J0BXKHIX CTiH,
MOTICPEYHUMH OCHOBHUMH (DepMaMH i CHCTEMOIO TOTIOMDKHUX (epM i Oa-
70K (uB. puc. 1, 2). Tak sk 30BHIIIHI CTIHNH OYANHKY BUXOIMIN HA YSPBOHI
TiHii, OyITa MOKJIHMBICTh PO3BUBATH Ta0apUTH KOJIOH KapKacy JIHIIE B IJIO-
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IIMHI CTiHU 1 TUTPKH B MeXaX IMUPHUHHU MPOCTIHKIB, SKi Ha TOJOBHOMY (da-
cajii Oy HEBEITUKUMHU.
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Puc. 2. Tlnan po3ranryBaHHs
MeTaseBuX (pepM Ta 610K
Ha/l TOPHIIHUM NePeKPUTTIAM

Puc. 1. 3aranbHuii BUTJIS
Kapkacy Hag0yA0BH

Kononn mpuifHATI 3BapHUMH CKJIAAHOI KOPOOYacTOi (GOpMH BHCO-
To Ha moBepx. DyHIaMeHTaMH KOJIOH SIBISUIMCS Kylli OypoHaOWBHHX
nane aiamerpom 220 MM i goBxuHOIO 18 M. CxeMa po3rairyBaHHs Malib Ta
pocTBepKiB HaBeneHa Ha puc. 3. Kononu i pyHmamenTr posminryBanucs Ha
MIHIMaJIbHO MOJKJIMBIN BiZICTaH1 BiJ CTiH OyIHHKY.

X4

[..,.,.

Puc. 3. Ilnan pocrBepkiB Ta mans  Puc. 4. Po3paxyHkoBa Moaeab Kapkacy
176



Proceedings of XllI International Conference on Modern Achievements of Science...

PospaxyHkoBa Moznens Kapkacy HaBeaeHa Ha puc. 4. Jlng Haod-
HOCTI B CX€Mi NMPUCYTHINA TUIBKK OAWH 3 II’SITH NMOBEPXIB HanOynoBH. Bix-
CYTHICTH PETYISPHOCTI B pO3TAlTyBaHHI MIPOCTIHKIB 1 HeMapaenbHICTh 30B-
HIIIHIX CTIH BUMarajid CTBOPEHHS BapiaHTHUX PO3PaXyHKOBHX MoOJeiel
npu BHOOPI po3TalryBaHHs KOJIOH 1 ¢yHAameHTiB. BinnmoBinHo no ckasa-
HOTO Maibke Bci monepeyHi Gpepmu i 0anku kapkacy Oynn iHANBITyaIbHUMA.

[Ipu npuiiHsTIi cXeMi Kapkacy Ta po3TallyBaHHI KOJIOH IO BiHO-
IICHHIO 0 (pyHOaMEHTIiB B KOJOHAX BHHUKAIW 3HAYHI IO3alEHTPOBI 3y-
CHIUISL TIPH OOMEXEHIH )KOPCTKOCTI KOJIOH Ta BEJUKIiil pO3paxyHKOBIi 10B-
KHHI. B TUIONIMHI CTIH KOJIOHM «PO3B’SI3yBAIUCS» IOTMOMDKHUMHK (aca-
HuMH ¢Gepmamu D-3 (quB. puc. 1), a 3 MIOMIMHKA CTiH KOJOHH TPHETHY-
BaJIMCS 10 MPOCTIHKIB aHKEPHUMHU B’si3iMu. KpIlJICHHS MeTaJleBUX KOJIOH
KapKacy JI0 CTiH iCHYIOUOro OyIMHKY BUKOHYBAJIOCS 32 JOIOMOTIOIO XiMid-
HUX aHKepiB “Mungo”.

Puc. 5. T'osoBHMiA hacag OyAMHKY Hic/asi peKOHCTPYKIIT

Onmcannii coci6 mpoBeIeHH PEKOHCTPYKILil iICHYIOUHX OyINHKIB
MOXKe OyTM BHMKOpUCTAaHMU Juis OyauHKIB 10001 KoHGirypauii B IuiaHi.
MOXITHBICTh HPOBEJCHHS PEKOHCTPYKI(iT Oy/iBenb 0e3 3yMUHKH iX eKCIi-
Jyatarlii 3Ha4HO PO3IIMPIOE MOXKIMBOCTI PEKOHCTPYKIIT ICHYIOUMX Oy/iBeIIb.
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E®EKTUBHICTb BUKOPUCTAHHS
CKJIOIIVIACTUKOBOI APMATYPHU
B BYAIBEJIBHUX KOHCTPYKIIAX

Adgpanacveea JI. B.
Kuiscoxuii Hayionanvuuil ynisepcumem 0yo0ienuymea i apximexmypu
03680, m. Kuis, I[losimpoghnomcuokuii npocnexm, 31
E-mail: afanasieva2709@gmail.com

JIOmiIbHICTh BUKOPUCTaHHS CKIIOIUIACTUKOBOI apMaTypu B OyiBemb-
HHUX KOHCTPYKIISIX 00yMOBJIEHA MOXKJIMBOIO KOPO3I€I0 CTAILHOT apMaTypH y
pa3i BUHUKHEHHs TPIIIUH B TIpoleci excruryaTanii Oynisui. O0’exToM um-
CeNIbHUX JOCIIKEeHb Oyna (yHIaMeHTHa IUIMTa HACOCHOI CTaHIil BOJOIO-
CTa4yaHHs;, yMOBH EKCIUTyaTalii fKoil mependavyany MOXKIMNBE BUHUKHCHHS
TpimuH B TUTi muTH. OCTaHHI BHUKIUKAIOTh BIUIMB arpeCHBHOTO cepe-
JTOBHIIIA OCHOBU il (yHAAMEHTOM 1 MOJAJBITY KOPO3il0 METaleBOi apMa-
Typu. BpaxoBytoun 3a3HaueHe, JOUUIBHO B JOCIIIHIA IUINTI NPUHAHATH apMy-
BaHHSA CKJIOTUTACTHKOBOIO apMaTypoIo.

3 MeTOI0 BH3HAYEHHS €(EKTUBHOCTI BUKOPHCTaHHS CKJIOILIACTH-
KOBOI apMaTypH B AOCHIAHIA TUTNTI BUKOHAHI PO3paxyHKH MIIHOCTI, Tpi-
HIMHOCTIHKOCTI Ta Ae(OPMATHBHOCTI KOHCTPYKLIi 3 BUKOPUCTaHHSIM IPO-
rpamHoro komruiekcy «JIIPA CAIIP», mo peamizye MeTO CKIHUCHHUX eJIe-
MEHTIB B MepeMilleHHsX. Po3paxyHKy migsiranu (yHZaMeHTHI IUIMTH-
OJM3HIOKH, IO apMOBaHI CTAJbHOIO Ta CKJIOIJIACTHKOBOIO KOMIIO3HTHOIO
apmarypoto. J{yis apMyBaHHS TOCTITHUX 3aJ1i300€TOHHUX TUTUT BUKOPUCTO-
BYBaJIM CTallbHY apmarypy kimacy A400C, mo BigmoBigamo apMyBaHHIO
TAaKUX KOHCTPYKLIH Ha NMpakTUIl. ApMyBaHHs CKJIOIIACTHKOBOIO apMary-
POIO 31ICHIOBAJIOCH 3 BUKOPHCTAHHSIM CKJIOPOBIHTY A1aMeTpoM, IO MOB’s-
3aHMii enokcuaHor cmodoro kiiacy AKC 600. MoHoniTHHE (yHIaMEHT CTaH-
il BUKOHaHUI 3 OeToHy Kiacy C 20/25.Woro ToBIIMHA cTaHOBMIA 400 MM,
rimOuHa 3arnubiaeHHs pyHAaMEeHTY BIIHOCHO HYJIbOBOI BiIMITKH — 3,4 M.

Po3paxyHkoBa cxema JOCIiTHOT IUINTH HaBeJeHa Ha puc. 1.

3a pe3ynbTaTaMy MPOBEACHUX PO3PaXyHKIB OTPHMaHI Mapamerpu
HaIpyXeHo-/1e(poOpMOBaHOTO CTaHy JIOCIITHUX IUIUT, @ TAKOXK XapakTep po3-
MOJUTY HAPYXKEHb 1 AedopMarriid B 3ai300€TOHHUX IIMTAX Ta B IUIMTAX 3
CKJIOIJIACTUKOBOIO apMaTypolo. ApMyBaHHsI 3ai300eTOHHHX (yHIaMeHT-
HUX TUIAT MPUAHSTO CITKaMu 3 apMaTtypH aiamerpoM 14mm kimacy A400C, a
IUIUT 3 CKJIOIIACTUKOBOIO apMmarypoto niamerpoM 12 AKC 600. Kpok apma-
TYPHUX CTEP)KHIB B JOCHimHUX Oamkax cTtaHoBUTh 200 MM. IlopiBHAIBHUI
aHaJIi3 pe3yNbTaTiB PO3paxyHKY CBIAUMTH, 10 MIMPHHA PO3KPHUTTS TPILIMH
IUTAT 3i CKJIOIUIACTHKOBOIO apMmaryporo B 2,5-3,0 pa3u MeHmie, HDK B 3a-
ni3o0eroHHNX TwMTax. [Ipn mpoMy neopMaTHBHICTH 3a3HAYCHUX ILIMT-
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ONM3HIOKIB BIAPI3HAETHCSA HECYTTEBO, MPOTHH IUTUT 31 CKIOIUTACTHKOBOIO
apmaryporo 10 8,0 % Ouiblie, HiX 3a71i3006TOHHUX TUTUT.

Puc. 1. Po3paxyHkoBa cxema J0CJiAHOY ()yHIAMEHTHOI ILIMTH

TakuM YHHOM, TPOBEICHI YMCENbHI MOCTIMKCHHS CBIMYaTh, IO
BUKOPHCTaHHSI HEMETAJEeBOT CKJIOIUIACTUKOBOI apMarTypH JOLUILHO B Oy-
JIBEIIbHUX KOHCTPYKIIIAX, IO SIKUX BHUCYBAIOTh MIiJBHIICHI BUMOTH IO IO
30UTbILICHHST TPIIMHOCTIHKOCTI KOHCTPYKIii B mpoleci excruryaraiii. Bu-
KOPHCTaHHS. HEMETAJICBOi CKIOIUIACTHKOBOT apMaTypu MOXe OyTH JOIITh-
HUM MPH MIACHICHH] Ta PEKOHCTPYKIIii OyaiBesb Ta CIIOPYI.

Jlitepatypa

1. TV ¥ B.2.7-25.2-34323267-001:2009. Apmatypa HemMeTajIeBa KOM-
o3WTHA 0a3abTOBA MEepioAMYHOT0 Tpodiro. TeXHITHI yMOBH.

2. TY ¥ B.2.7-25.2-21191464-024:2011 Apmarypa komrozutHa «Exi-
Oap» JU1s1 apMyBaHHsI KOHCTpPYKIiit 3 6eToHy. TexHiuHI yMOBH.

3. IBH B.2.6-98:2009 BeronHi Ta 3anizo0eToHHi KoHCTpyKIii. Oc-
HOBHI TTOJIOXEHHSI.
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XYAOXKHBO-JEKOPATUBHUX ITIOBEPXOHb

Temyn I B.Y Kosax H. ®.2, Hununuyk O. ad
Ygalinagetun@gmail.com, ID orcid.org /0000-0002-3317-3456
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03680, m. Kuis, I[losimpognomcokuii npocnexm, 31

B iHTEep’epHOMY mpOCTOpi €NEMEHTH B3a€MOIIIOTH MDX CO0O0IO i
00’€IHYIOThCS B MIEBHY «00’€MHY KOJIPHY Macy», IPU IIbOMY CTBOPIOETHCS
Bi3yalTbHE CEpEIOBHIIIE, IKE XapaKTePU3YEThCS HASBHICTIO, BIACTUBHUX TUIBKA
oMy, 30pOBHX acolliaiiii, 00pa3iB, piBHIB KOM(OPTHOCTI Ta TAPMOHIHHOCTI.

IcHye psAn OCHOBHMX YHMHHMKIB, IO BIUIMBAIOTH HA CIPHHHATTA
XYIIO’)KHBO-JIEKOPATUBHUX TIOBEpXOHb. B mepiry uepry morpidHo Bpaxo-
BYBaTH, II0 YMOBHU CIPHHHATTS OYyAb-iKOi XyMOXHBOI (OpMH, IO 3HA-
XO/JUTHCS B IHTEp €PHOMY CEpelOBHUIN, OyIyTh IHIIUMH, HDK B yYMOBax
excrep’epy. TyT 3HaUHY pOIIb Bilirpa€e HE TUIHKA BUPA3HICTh BHYTPIIIHHOTO
POCTOpY, @ W BCE OTOYYyIOYE CepelloBHINE, L0 BKIIOYae B cebe apxi-
TEKTYPHO-TEOMETPHYHY KOMITO3HUILiF0, MaTepiall i (aKkTypy OTOpPOIKYBAIIb-
HUX TIOBEPXOHb, 00JIaTHAHHS IHTEP €PY, 3arajibHy KOJIOPUCTHKY MPOCTOPY,
JoKepeno ocBiTieHHs. CHpUIHATTA XyIO’KHBO-ICKOPATUBHUX MOBEPXOHb
3aJeXKHUTh 1 Bill 11 BIACHMX XapaKTepHCTHK (KyT orisiay, ¢akTypa mare-
piaiy, TEOMETpUYHHUI po3Mip, xapakTep 300pakeHHs). Takok HEOOXiTHO
BpaxoByBaTH psii 30BHIMHIX (hakTOpiB — BIUIMB reorpadiqHoro posra-
mryBaHHs (MIBHIYHUE a00 MiBACHHI PErioHM), OPi€HTALisS MPUMIIICHHS 3a
CTOpPOHAMH CBITY, (aKTypy MOBEPXOHb, IO 3HAXOIATHCS MOPYY, a TAKOXK
MEBHY KUTBKICTh CBITJIOBHX IMPOMEHIB 3 iX IHTCHCHBHICTIO SICKPaBOCTi Ta
BiTOMBHOIO 37aTHICTIO. [IpoMeHi CBiT/Ia MarTh MPHUPOIHI (apOu HaBKO-
JHMIIHBOTO CEPEeOBHINA, XapaKTepHi A aHoi MicieBocTi. BoHn MoxyTh
ICTOTHO 3MIHIOBaTHCSl B 3aJIGXKHOCTI BiJl IOPH POKY, @ iX IHTEHCHUBHICTbH i
SICKpaBICTh (IIPOHUKAIOYM Yepe3 MPOpi3u B IHTEp €PHOMY CEpeOBHII) 3a-
JISKUTH Bil OCBITJIICHOCTI MPUMIIIIEHHS 1 TaK caMO BIUTMBAE Ta 3MIHIOE KO-
JOpUT. 3aBISIKM IIMM OCHOBHUM IIapaMeTpaM B CTBOPEHHI iHTEp €pHOTO
MIPOCTOPY MOKHA IMOOAYUTH, 1[0 XapaKTep JpKepesia OCBITIICHHS B iHTep €pi
NpUMILIEHb 3aliMae MEepIIOPSIHY POJIb, TaK SK CIPUHHSTTS IPOCTOPY Ha-
MIPSAMY 3aJIEKHUTh Bill HHOTO.

O®panny3pknit nocnigauk Pobepr Jlepy 3ampomnoHyBaB pilieHHs
IHUTaHb 30poBoro cromiieHHs. AjekceeB C. C. BHCIOBIIOBAB TYMKY, IO «KO-
JIip B )KMBOIIMCI CIIPUHMAETHCS HE B KOJIOPUMETPUYHIN XapaKTEepUCTHIL], a B
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3aJISKHOCTI Bill OTOYYIOUHX KOJBOPIB Ta OCBITICHHS, IPUIOMY BiH 3aBXKIU
MIAMOPSIKOBAHUN 3arajbHili TOHANBHOCT. Takoxk He MoxHa 3a0yBaTH
mpo 3HaueHHs (iziosorii MoauHM, i 30pOBOT CHCTEMH B CIIPHHHATTI cepe-
JIOBHINIA, TIPO 3HAYEHHs PIBHS OCBITJIEHOCTI B Tpoleci amanTauii (Jar.
adapto — TIPUCTOCOBYIO) Ta TMPHUCTOCYBaHHA OYeH 1O 3MIHM YMOB OCBIT-
JIeHHS. AJle, IpU LIbOMY MOTPIOHO BPaxoBYBAaTH, LIO «JIIOJICBKE OKO 30e-
pirae 9yTIHUBICTE 0 KOJIBOPY MPH PI3HIX YMOBAX OCBITICHHS.

XyI0KHBO-AEKOPATHBHI MTOBEPXHI KPiM €MOIIIHHOT0 Ta 0Opa3HOTO
BIUIMBY MOXYTh HECTH B IHTEp €pi 1 CMUCIIOBE 3HAYEHHS, a TAKOXK, B JIETKUX
CUTYAIlisIX, MAIOTh BUKOHYBaTH (YHKIIOHATbHY poib. He moTpibHO 3a0y-
BaTH, 10 OJHA 3 HAWBAXJIMBILIMX (QYHKLIH XyJ0XKHBO-IEKOPATUBHUX I10-
BEPXOHb, PO3TALIOBAHMX B KOJOPUCTHLI HPOCTOPOBOTO CEPEIOBHINA, €
CTBOPEHHSI ONITHMaJIbHO KOM(MOPTHHUX YMOB JUIs IiepeOyBaHHS B HHOMY JIFO-
muHU. [lepeOyBatoun B apXiTEKTYpPHOMY CEpPENIOBHIIL, JIFOANHA 3HAXOIUTHCS
y CHITBHOMY HPOCTOpI, SIKE B3a€MHO LHUPKYJIIOE, MANOPIIKOBYETHCS 3a-
TaIBHOMY CBITJIOBOMY IOTOKY, B SIKOMY € Ilijla CHCTeMa BiloOpakeHHS i
MOTJIMHAHHSI CBITJIA, HASBHICTh CBITJIOBUX 1 KoJipHUX pediekcie. Ile mo-
TpiOHO BpaxoOBYBaTH B CBOiil poOOTi nAu3aifHepy-XydOKHUKY IIIe Ha PaHHIX
eTanax NpoeKTyBaHHS. ToMy mpoOieMH BIUIMBY KOJILOPOBHX 1 CBITOBHX
pediekciB 0TOYYIOUOro CepeloBUINA HA CHPUMHATTS XYIO0XKHBO-IEKOpa-
THUBHUX IOBEPXOHb € aKTYaIbHHM 1 NMOTpeOye PeTeibHOro aHalily KoJo-
PHUCTHKH IHTEP €EPHOTO CEpelOBUILA MPU BKIFOYEHHI B HBOTO XYIOXKHBO-
JIEKOPATHBHUX 3ac001B.

Ha croromni icHye Oararto ¢yHZaMEHTAIBHHX MpaIb CTOCOBHO
MUTaHHS BIUIMBY OCBITJIEHHS Ta CBITJIOBHMX 1 KOJBbOPOBHX pediiekciB B iH-
Tep’epHOMY cepenoBuii (podotu: AnekceeBa C. C., AponoBa B. A., ApH-
xefima P., Ayepa K., Boporms JI. A, I'. Meepseiina, b. Poneka, Camrero L. I'.,
Jlepy P. [1-4]. IIpoBeneniit aHani3 icTOpHYHOTO IOCBiAy BUSBHB, L0 He-
JIOCTATHHO CHCTEMATH30BaHO1 iH(OpMAIlil A1 IPAKTUIHOTO BUKOPUCTAHHS
CTOCOBHO PO3MIllIEHHSI B IIPOCTOPOBOMY CEPEJIOBHILI XYA0XKHBOT Gpopmu, a
TaKOX JOCIIDKEHb NpOOJIEM BIUIMBY KOJBOPOBHX 1 CBITOBHX pedlICKCiB
OTOYYIOHOTO CepeIOBHIIA Ha CIIPUHHATTS XyN0KHbO-IEKOPaTHBHUX ITOBEP-
XOHb, OPIEHTOBAHUX Ha JIM3AHHEPIB 1 XyI0)KHHKIB.

XyI0XKHbO-AEKOPAaTHBHI MOBEPXHi, 110 MalOTh INEeBHY (opmy 3a-
JlaHy KOMITO3HUIIIHOO ifIe€r0, 3aJeKHO B JPKepena CBITIIa, KOJOPUCTHY-
HOTO OTOYCHHS Ta BIACHOT (pakTypH 1 00’eMy OyAyTh MaTH Pi3HY IUIONLY, a
BIIIOBITHO 1 CTYMIiHB KOJIPHOI iHTCHCHBHOCTI, HAsBHICTh BIIACHOI Ta Ta-
narouoi Tini. Ille Voranu-Bomsgranr I'ere y XVIII cr. nomitus, mo TiHe
3HAXOJUTHCS y B3aEMOJIIT 3 KOJILOPOBUM DPE(IICKCOM 1 3aJI€XKHUTh BiJ OCBIT-
JICHHS OTOYYIOYOTO CepelOBHIIA. 3TiTHO 3akoHY HBIOTOHA — KyT mamiHHA
JIOPIBHIOE KYTY BiIOMTTS. BinOuTTs CcBiTia (MOBEpHEHHS CBITJIIOBOI XBHII)
npy il magiHHI Ha MOBEPXHIO JBOX CEPENOBHI 3 PI3SHUMH IOKa3HUKAMHU
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3aJJOMJICHHS «Ha3a[» — B Iepiue cepenosuiie. Binmosigno no 3akony Heto-
TOHA, MM 3HAEMO, III0 BCi 00’€KTH B HABKOJHMIIHLOMY CBITI € JDKepenaMu
BJacHoro abo BigOuToro cmiria. BinOMBHA 31aTHICTH KOJNBOPY Xapakre-
pusyerbes y Bimcotkax. Hampukiman 100 % o3Hadvae, Mo BiTOMBa€eTHCS BCe
najarde Ha MOBepXHIO cBiTio. IIyuok cBiTiia Hece B cO0l XBHJII BCIX CEMH
KOJNBOPiB Becenku. [lamarounm Ha OO’€KT, 3 IyYKa CBIiTJIa BiOMBAIOTHCS
TUIBKH XBHJII TOTO KOJBOPY, II0 i Komip o0’ekra. [Hmi xBmii 00’ekToM
norauHaTheA. OO0’ eKTH, 10 BiAOMBAIOTH Majar0dye Ha HUX CBITJIO, CBOIM
BiIOUTHM KOJILOPOM BHJIO3MIHIOIOTH JIOKaJlbHE 3a0apBIICHHS CYCiTHIX
00’€KTiB, K TEX BIUIMBAIOTh HAa CYMDKHI 3 HUM 00’€KTH CBOIM BiOMTHM
KOJIbOpoM. Bij 1poro B3aeMHOTO BILIMBY 00’€KTIiB OJMH Ha OJHOTO BH-
HUKAIOTh HOBI KOJIIPHI MO€IHAHHS, IMOCIITIOETHCS BPAXKEHHS 00CATY 1 Mpo-
cTOpy, O0’€KTH OTPUMYIOTh KOJOPHUCTHYHUN B3a€EMO3B’S30K 3 yCIM Ha-
BKOJIMIIHIM CepeloBUIleM. TakuM YMHOM BCl IPEAMETH, BIpHIIIE KOJIbOPU
MPEeIMETIB, MO CIIPUHMAIOThCS HAMH, BU3HAYAIOTHCA IIIe i BIIOMTHMU IIPO-
MEHSMH — pedIieKcaMH, SIKi BOHH TIOCHJIAIOTh OJIUH OJTHOMY.

Peduexc (nart. reflexus — noBepuenuii Hazaz, BinOutHii). Peduexc
B ONTHUI Ta 00pa30TBOPUOMY MHUCTELTBI — 3MiHa 3a0apBJICHHS IpeIMeTa,
sIKa BUHHKA€E, KOJIU CBITJIO0, BIIOMBIINCH Bl HaBKOJMIIHIX 00’ €KTIB, I1a1a€
Ha LeH npeaMer 4u Horo yacTHHy. Tako)K MO’KHa CKazaTH, IO peduiekc —
IIe BIUTMB HaBKOJMIIHBOTO CeperoBHIIa Ha 00’ekT. CHiM BIUTUBY HOTOKY
CBITJIa Y IPOCTOPi iHTEp’€py BIUIMBAIOTH, B IIEPIIy Yepry, Ha HOTO KOJIpHE
BupimeHHs. [Ipu pomy iHTEp’€p CKIIQAETHCS 3 MOEAHAHHS KOJILOPIB, e
BOXJIUBHM € TPONOPLIsA, B SKi i KOJHOPU BHKOPUCTOBYIOTHCS. Ilepe-
HaCHYEHHsI 1 JUCIPONOPLIS KOJbOPIB MOXKE BHUKIHKATH KOJIPHE CTOM-
JICHHS, a HEeJONIK — KONIPHHHA Tojiof. 3a 3aKOHAMH KOJOPHUCTHKH, IS
3HATTS KOJIPHOTO CTOMJICHHSI, HalKpale JUBUTHCS Ha JIOJATKOBUH KOJIp.
AHanoTi9HNH €PEeKT MOXKYTh BUKIMKATH 1 KOIIpHI pedIiekcu.

TakuM 4MHOM, XapakTep BiOUTTS KOJIbOPOBHX Ta CBITIOBUX ped-
JIEKCIB B KOJIOPUCTHYHOMY IPOCTOPI OTOYYIOUOTO CEpPEIOBHINA 3AJIEKUThH
Bin Takux (paKkTopiB:

1. Tuny OCBITIIEHHS — JIeHHE NMPHUPOJHE abo ITy4uHe (HampaBieHe
JUKEPEJIO OCBITJICHHS, PO3CisiHe, BitoOpakeHe).

2. ®akTypu XymOKHBO-IEKOpPATUBHOI (opMH (MaTOBa, HAIIiB-
MaToBa, TJISHIEBA).

3. Cuiu SICKpaBOCTi, 1110 3aJI€XKHUTH BiJ XapakTepy (akTypH XyIoxkK-
HBO-JeKopaTtuBHOI popmu. KoxkHuit Komip Mae MeBHY CHIy MOTIMHAHHA 1
BiIOWTTS CBITJIA, 3aJICKHY BiJ] CIIEKTPAJIBHOTO CKIIAy 1 JPKEpela OCBITIICHHSI.

4. 3arajbHO1 KOJIOPUCTUKH OTOYYIOYOTO CePEIOBHIIA.

[TpuHIUMNM BUHUKHCHHS il KOJBOPOBUX PEQIICKCIB Y KOJOPHUC-
THYHOMY IHTEp €pHOMY CEpeIOBHIII Ta iX 3B’A30K 3 XYIOKHBO-IEKOpa-
TUBHUMH popMaMu HaBeJlleH1 B Tadaui 1.
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Ta6muus 1

IIpuHIMIIM BUHNKHEHHS il K01bOPOBHX ped.iekciB
Y KOJIODHCTHYHOMY iHTep’€PHOMY cepeAoBHIILi Ta iX 3B 30K
3 XyA0KHBO-1eKkopaTUBHUMH popmamu (XA D)

1. Cxema 1ii kos1b0poBHX peduieKciB y KOJTOPUCTHYHOMY NPOCTOPI

2. YMOBHI N03Ha4YeHHs KiIbKicTi KoJipHOI cymini
pedJiekciB KOJTOPHUCTHYHOTO cepeIoBHILA

— KOIIip JiKepena OCBITIIeHH S, — KOJIp JKepesa

: OCBITJICHHS;
— xomip X1D; . S
b A . — KOJIIp BJIACHOI TIH1
— Koutip cTeni XD
— KOJip [pKepena OCBITIICHHS, — KoJIp Jxepena
. OCBITJICHHS;
— xomip XJ1D; . .
P ) — KoJIip creni;
— KOJIip iHTep’ EPHOTO _ KOMp BHEMOTO
o0afHaHHS

IPOCTOpY IHTEP €pY

— KoJlip iHTep’epHOrO — Kouip Jbrepena

O® ®

OCBITJICHHS;

00J1aIHaHHS; . >

o . — xomip X/P;
KOJIp TAIOTT, . — KOJIip iHTep’ €PHOTO

— KOJIIp JpKepera OCBITJICHHS 00IaTHAHHS

— KOJIip JIKEpEIa OCBITIIEHHS; N\ ~Komp wKepena

A i .
: - OCBITJICHHS
— KOJIip BUAUMOTO TIPOCTOPY . >
. , _ — KOJIip BHUJMMOTrO
iHTep’€epy;

P €f MPOCTOpY iHTEP €EPY;
~ KOJIIp MiAJIOTH — KOJIp HiIorH

VY npoekTyBaHHI iHTep’€py MHOTPIOHO Mam’sATaTH, L0 KOJOpPHUC-
TUYHE BUPIMICHHS BCHOTO MPOCTOPY MPHUMIMICHHS, BKIIFOYAa€ HE TUIBKH KO-
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Jp apXiTeKTYpHO KOHCTPYKTUBHHX €JIEMCHTIB, alle i KOJIOPUCTUYHHI B3aEMO-
3B’A30K (DYHKLIOHAJIFHOTO OOJaHAHHS, BKIIOYEHI B HHOTO XYIOXKHBO-JIe-
KOpaTHBHI €JIEMEHTH, a TAKOX MOTOKH CBITIIA, IKi HEPO3PUBHO IIOB’A3aHi 13
3araJbHUM CEpPEIOBUIIIEM.

BmmnB KoIp0pOBUX 1 CBITIIOBHX pedIIeKCiB OTOUYIOUOTO Cepeio-
BHUIIA BiJlirpae 3HAUHy poJib Y (GOpMyBaHHI 3arajibHOrO MPOCTOPY IHTEP €pYy.
JuzaitHepy Ta XyHOXKHHUKH HOBHHHI BpaxyBaTH Ii¢ I¢ HAa paHHIX eramax
mpoekTyBaHHs. lle momomMoske MOCATHYTH HaWOITBIIOI BUPA3HOCTI IIiTic-
HOCTI COPUIHATTS B PO3KPHUTTI TBOPUOTO 3aMHCITY, CTBOPUTH IEBHUI 00pa3
Ta BiONOBiOHY aTtMocdepy A KoM(pOpTHOTO IepeOdyBaHHS JIOAWHU B iH-
Tep epHOMY cepenoBui. TakoX 3a JOMOMOTOI 3HAHHS 3aKOHIB CBIT/IA
MOXKHA JIOCATHYTH HAHOUTBIIOI BHPA3HOCTI XYHOXXKHBOI (OPMH — SKOCTI
MHCTEIBKOTO TBOPY IOB’S3aHOTO 3 YMIHHAM XYI0>KHUKA, 3aTOCTPUTH, Tif-
KPECIIUTH XapaKTepHe B 300pa)KyBaJbHOMY SIBHII, CKOHLIEHTPYBATH OTO 3
METOIO BIUIMBATH Ha Tisiava.
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OCOBJIMBOCTI KAPKACHOI KQHCTPyK_uIi MEBJIIB
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Crin mpencraBisie co00r0 MeOIeBHi BHUPIO, SKUAH CKIATA€ThCS 3
TOPU30HTANILHOT MOBEPXHi 1 HKOK [1]. T'opu3oHTaIBHY HOBEPXHIO, SIKY Ta-
KOXX Ha3HMBalOTh POOOYOI0, BUKOPUCTOBYIOTH [UIsi pOOOTH ab0 MPHHHSATTS
Xi, [0 BU3HAYa€ Ha3By Ta (QYHKIIOHANBbHE MpHU3HadeHHs cToia. CToIN Mo-
KYTb MaTH MPSMOKYTHY, OBaJIbHY, TPHUKYTHY 4H iHIIY opmu. Unciao HOKOK —
3, 4 1 6inpme. CTONM MOXYTh MaTH IIYXJISLTA 200 TyMOM J1st 30epiraHHs.
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ITepeBaxxHO cTONM € BUPOOAMU MOOUTPHUMH, IPOTE MOXKYTH OyTH
CTaLlilOHApPHUMH, KOJIM BOHH KOPCTKO 3aKPIIJIIOIOTHCS HA OJHOMY MICIIi 10
€JIeMEHTIB KOHCTPYKII{ IpUMIIIeHHS.

Koncrpykuii cToNiB CKIagaroThCsl 3 ABOX KOHCTPYKTUBHHX eJie-
MEHTIB: MIACTILIA Ta CTUTBHHUIE. SIK 1 Bei iHIN MeOjaeBi BUpOOHM KOHCT-
PYKIS cTOa MOXKe OyTH KapKacHOI0, IIUTOBOO 200 3Mmimanow. Ha puc. 1
MOKa3aHi pi3Hi BapiaHTH KOHCTPYKIIi CTJIIB B 3aJIE)KHOCTI Bijl 30BHIIIHBOTO
BUNANY iX migctiwist. CTonu mpeacTaBieHi Ha puc. 1, a—6, e BiTHOCSTBCA
JI0 KapKacHO1, a CTOJIM Ha puC. 1, 2, 0 — 10 MUTOBOI KOHCTPYKIILii [2].

2 0 e

Puc. 1. KoncTpykTHBHI pilleHHs migcrinias:
a) 3 miiIcATHUMHU HiXKKaMH; 0) 3 HaproBUM MOSICOM;
6) 3 LIEHTPAJILHOIO ONIOPOI; 2) 3i LIMTOBUMH OIOPAMM;
0) 3 TyM0aMu; e) 3 pi3HOXapaKTepHUMU ONOPAMHU-HEKKAMK

[poekTHe pillIeHHs CTOJIA 3AJISKHUTh Bill HOrO MPHU3HAYCHHS, TOMY
MOXe OYTH HpOCTHUM abo0 X YCKJIaJHIOBAaTHCh 3aJISKHO Bijl yTHIIITAPHUX
moTped 3aMOBHHKA — MepeadadaTH MOJUIY, Hillli Ta TyMOH 3 Pi3HUM HAaCH-
YEeHHSIM IXHBOTO BHYTPIIIHBOTO 00’eMy. 30BHINIHIN BUTJISI CTOJNA, a Bii-
MOBIHO 1 HOTO KOHCTPYKILiS, YACTO YCKIIAJHIOIOTHCS 3TTHO 3 €CTETUIHUMU
BHUMOTraMH 3aMOBHHKA.

HesanexxHo Bin oOpaHoro au3aiiHy, mepi 3a Bce, (GYHKIIOHAIbHI
pPO3MIpH CTOJIIB TOBHWHHI BIiNIIOBiZaTH BHMOTaM CTaHIAPTIB, IO CTBOPEHI
JUISl TIPOEKTYBAHHS CTOJIB PI3HOTO (DYHKIIOHAJIBHOTO PU3HAYECHHS.

KoncTpykuii cromiB kmacu@ikyroTbcs 3a IBOMa OCHOBHHMH TH-
naMu [3]: KapKacHOIO Ta IIMTOBOIO, SIKi BU3HAYAIOTHCS APXITEKTYPHO-XY-
JIOKHIM PillIeHHsAM MiACTULISL, M0 MOKe OyTH BUKOHAHO i3 OpyckoBHX a0bo
IIATOBUX JeTalel BIAMOBIIHO.

KapkacHa KOHCTPYKIIisS CTOJIIB XapaKTepHa THM IO CKJIQJAETHCS 3
nerayei ki MaroTh Gopmy OpyckiB. Taka KOHCTPYKIIiS € TPUTAMAHHOIO IS
MeOJIiB KJIaCHYHOIO CTUIIIO 1 Mae JIaJieKy iCTOpito BUHHKHeHHs. Ha puc. 2
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MoKa3aHa KapKacHa KOHCTPYKIIiS MICEMOBOTO cToja. HaBemeHa KOHCTpPYK-
Iisl CKJIAAAETHCS 13 TPHOX CKJIAIOBMX YACTHH: KPHIIKH, MIACTLLISA Ta TYMOU.

50 507 |

750

15240

Puc. 2. KapkacHa KOHCTPYKIisi NHCbMOBOIO CT0J1a

SIK BHIHO i3 PUCYHKA, KapKacHY CTPYKTYpPY Ma€ came MiACTUuIA
cTojla, TOOTO Hecyda KOHCTPYKIiS NMpH3HA4YeHa sl yTPUMaHHS poOodoi
MIOBEPXHI CTOJIa HA 3aJlaHiil BUCOTI.

KoHcTpykiisi caMoro KapkacHOTO MiJICTULISA MoKa3aHa Ha puc. 3 i
CKJIAIA€ThCS 3 HACTYITHHUX KOHCTPYKTUBHHX €JIEMEHTIB: LaproBuil mosc 1;
HDKKH 2 Ta MPOHDIOKS 3, 4.

-

Puc. 3. Koncrpykuis migerinas:
1 — mapru; 2 — nizkkn; 3 — 6iuni MpoHIKKH; 4 — cepexHsI MPOHIKKA
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HaproBuii mosic MICTULIA CKIAOAETHCS 13 YOTUPBOX HApT, SIKi Mpen-
CTaBJISIIOTH CO0OI0 OpYCKOBI JieTaii, 110 3HAXOAATHCS y BEPXHIil yacTUHI
HDKOK 1 3’€IHYIOTh 1X MDK c00010. llaproBuii mosic CKiamaeTsCcs 3 OBOX
MO3/I0BXHIX (Tepeanboi 1 3aaHpoi) Ta ABOX OiyHMX mapr. [IpucyTHicTh
L[aprOBOT0 MOSICY B CTOJIaX KapKacHOI KOHCTPYKIIIT 3a0e3nedye MilHICTh Ta
CTIHKICTh HDKOK CTOJIa 1 THM CaMHUM YKOPCTKICTh BCi€l KOHCTPYKIIi B yMO-
Bax MEXaHIYHUX HaBaHTAKEHb, [0 BUHUKAIOTH B MpPOIeCi 1l eKCIuTyaTaitii.
[IpoTe HAsSBHICTD HABITH IAPTOBOTO MOSCY HE TapaHTye abCOIOTHOI )KOPCT-
KOCTI KOHCTPYKIii. ToMy HiACTULISI OCHANIYIOTh JOJATKOBUMH JCTASIMU,
10 PO3MIMIeHi B HIDKHIM YacTWHI HDKOK 1 HAa3WBAIOTHCA MpOHDKKamH. B
MIJCTULIAX 3a3BHYaii BUKOPUCTOBYIOTH TPH TPOHDKKHU: JB1 OIYHI MPOHDKKH
3 Ta OIHy CepeIHIO MPOHDKKY 4 (puc. 3).

MiHiMallbHI pPEeKOMEHJOBaHI PO3MIpH Tepepidy HDKOK MiACTULIA
cxnanath 40x40 MM, maprosoro moscy 60x25 mm, npoHbKOK 30x30 MM.
BurotoBisitoTh Aeraini i3 MacuBy JE€PEBUHM IIMHIBKOBUX a00 JIMCTBSIHUX
opiz.

Hikkn MOXyTb OyTH NpsSMOJIHIHHUME, CKOIIEHUMH B OJTHOMY 200
B JIGKUIBKOX HaIlpsIMKax, KaOpioyib a00 KIaCHYHHMH, CTOSITH BEPTHKAIHHO
a00 3 HaXWIIOM y Pi3HHUX HAIpSIMKax, SKUH BU3HAYae mu3aitHep (puc. 4).
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Puc. 4. ApxXiTeKTypHO-XY/10:KHE BUKOHAHHS Hi2KOK €T0J1a KAPKACHOI KOHCTPYKIIT

BapiaHTn npuMuKaHHS 1apr 0 HDKOK CTOJIB 3aexars Bill popMu
nepepizy ocraHHix (puc. 5).
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Puc. 5. ®opmoyTBOpeHHSI HAProBOro NMOsicy CTOJiB

Ha puc. 5 noka3zano, o napru MOXyTb HPUMHKATH J0 HDKOK IIi[
MPSIMAM KyTOM, T KyToM 45° i 1o TBipHii TOBEpXHI HDKOK KPYTJIOTO Tiepe-
pizy. Jist Kpyrimx HDKOK Y MiCIli KOHTAKTY 3 Iapror0 MO>KHA POOUTH JIHCKY.

By3nu 3’eqHaHHs neraneil kKapkacHOT KOHCTPYKIIIT € B IepeBakHiit
OUTBIIOCTI IHMITOBUMH KIeHOBUMHU. Hepo30ipHa KOHCTPYKIiSA MiACTLLISL
(uaproBoro nosica) BAKOHYEThCS Ha KYTOBUX KIHI[EBHX HE-HACKPI3HHUX IIU-
nax oguHapHuX 3 noteMkoM (YK-6) abo 3 mi-moremkom (YK-4) [4]. Taka
KOHCTPYKIli MiACTUDIS MillHA 1 HajdiliHAa B eKCIUTyartallii, MpoTe IIyxe
He3py4YHA 3 MOTJIAAY TPAHCIOPTYBaHHS. 3’€THAHHS MPOHDKOK MK c000I0
Ta i3 HDKKaMH TaKOXX BUKOHY€EThCS SIK KyToBe KiHeBe YK-6. Takuii By3o01 €
JIOCTaTHBO MIITHUH 1 MA€ €CTEeTUYHHIA BUTJIS OCKUTLKU MPUXOBYE €JIEMEHTH
3’€IHaHHS. AHAIOTIYHO JO LIAPrOBOTO MOSACY OyIyIOTh NMPOHDKXS, 32 BH-
HSATKOM TOTO IO AETasli MPOHDKKS MAarOTh MEHIIHMN 3a PO3MIPOM IOIEpey-
HUH TIepepi3 Ta 3’€IHaHHs iX i3 HibKKaMHd HOCHTE MPUXOBaHu# xapakrep [5].

Tako U1l KOHCTPYIOBaHHS IIACTULISL HEPO3OIPHUX CTOJIIB MOXKHA
BUKOPHCTATH 3 €NHYBaJIbHY (YpPHITYpY, HAIPUKIAA CIHEIiadbHi KyTHUKH,
SIKI TAIOTh 3MOTY OJHOYACHO 3’€JHYBaTH MDK COOOKO Laprd 3 HDKKaMH 1
CTUTHHUIICIO 1 TAKUM YHHOM yTBOPIOBATH po3’eMHEe (puc. 6, a) abo Hepos-
HiMHE (puc. 6, 6) 3’emuanus: 1 — mapru; 2 — HbKKa; 3 — KYTHHK METaJICBHH;
4 — mrok; 5 — mraiiba; 6 — raiika 6apaHelb; 7 — KYTHUK TPhOXCTOPOHHIi; 8 —
mrypynu 4x25; 9 — xpuika crosa.

a 0

Puc. 6. 3’ennyBanbHa (pypHiTYpa KpinjieHHs HiXKOK CTOJIIB:
a) KYTOBi KYTHMKH; §) IINHJIbKA Yyepe3 CKPIlIioBaB
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KOHIIEIIT «OBPA3HICTb»
Y HCUXOJIOI'TYHOMY BUMIPI

bozyw A. M.
/13 «llig0ennoykpaincoKkull HAYIOHATbHUL NeOa202iuHULL YHIgepcumen
imeni K. . Yuuncoxozon, m. Odeca, email: svrada@i.ua

OO0pa3HICTh K NCHXOJOTIYHA KaTeropis Oyia MpeaMeToM JIOCIi-
JokeHHs Takux ydeHux sik I1. [amenepin, JI. I'puroposcekuii, O. JIeOHTHEB,
O. JIypis, I'. JTrobninceka, JI. Menbmmkosa, A. [lerpoBerkuii, O. [ToTeOHs,
C. PyGinmrelin Ta iH. 3a3Ha4MMO, IO y TMCHXOJIOTIi OOpa3HICTh PO3TIIs-
JIA€THCS JIMIIE y 3B’SI3KY 3 PO3BUTKOM 3arajbHUX IMHTaHb «00pas», «oOpa3zHa
am’sITb», «00pa3He MUCIICHHD). 3’ ICyEMO CYTHICTb TIOHSTTS 00pas3.

O6pa3 — e cy0’exkTuBHAN (heHOMEH, SIKHII BHHUKA€ B PE3yNbTaTi
MIPEAMETHO-IIPAKTHYHOI, CEHCOPHO-PELIENTUBHOI, MUCIICHHEBOT IisSUIBHOCTI,
10 CTAHOBUTH IIUTICHE IHTErpaIbHE BiOOpasKEHHS AIMCHOCTI, B SIKOMY BOJIHO-
Yac MpeACTaBIeHO OCHOBHI MEPIENTHBHI KaTeropii (MpocTip, pyX, KOJIip,
dopma, dakrypa Tomio) [10, c. 223]; «cy0d’eKTHBHA KapTHUHA CBITY 4d HOToO
(parMeHTiB, IO BKJIIOYAE CaMOro cy0’€KTa, IHIINX JIOAEH, MPOCTOPOBE
OTOYEHHS 1 YacOBY MOCIIIOBHICTh MO [3, c. 211]. Sk 6aunmo, eTnmo-
JIOTIYHO TEPMIiH «00pa3» TsKi€ IO HAOYHOCTI, HAIITOBXYE HA TyMKY IPO
30BHIMIHIN BUTISAA TpeAMeTa 9d sBHIIa. Posrimsgmarodn oOpas sSK Hacam-
nepes; 6araToCTYIICHEBE OMOCEPEKOBAHE BiMOOpaXKeHHS MIHCHOCTI, aKIIeH-
TYEMO Ha BUSBJICHHI CYTHOCTI «BinoOpaskeHHs». TepMiH «BiOOpa>keHHS
CTaHOBUTH 3MICTOBHI pe3yabTaT, NCUXIYHUN 00pa3, SKWi BiOMOBigae CyT-
HoOcTi 00'ekTa 1 BUCTymae y (opMi HAyKOBOTO IMOHSATTS YU XYHOXKHBOT
iHTYIwii [2, c. 68].

YdeHi BUAUIAIOTE TPH CTPIDKHEBI PIiBHI MICHXIYHOTO BiMOOpayKeHHS,
CCHCOPHO-TIEPLENTHUBHUIN (BIAYYTTS. CIPUUHATTS), ysiBJIeHb (0Opa3Ha ma-
M'SITh, ysBA; TOCITIIOBHLEHICTHYHI 00pa3n), MOBJICHHEBO-MUCIHHHEBHN (T10-
HATTSI, OTIEPYBAaHHS 3HAKOBUMH CHCTEMaMH, MOBOIO 30Kkpema) [4, ¢. 65-72].
[MoHATTS «BiMOOpaKEHHS» BHKOPUCTOBYETHCS HE JIMIIE B THOCEOJIOTIY-
HOMY, alle ¥ y CoUiaJbHO-TeHeTHYHOMYpo3yMiHHI. [Ipobrema BimoOpa-
JKEHHS — 11 po0iieMaThKa TphOX YWICHIB: MPUPOAA; Mi3HAHHS JIOMHH, 1110
TIOEAHYETHCS 3 11 MO3KOM SIK BHIIMM IIPOJYKTOM Ti€i K camoi IpHUpoAaH;
(dopma BimoOpakeHHS TIPUPOIH B IMi3HAHHI JIOAWHU, I (opMa CTaHOBHUTH
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TIOHSATTSI,3aKOHN KaTeropii Tomo, To0To cy0'eKTHBHI 00pa3u 00'€KTHBHOTO
cBity [5, c. 75].

3a3Haunmo, Mo 00pa3 Mae i CBOIO OO'€KTHBHICTH, SKa BH3HAYA-
€THCS 32 TAKUMH JIBOMA OCHOBHMMH O3HAKaMH:MOIIOHICTh 00pa3y Ta 00'ekTa
3a CTPYKTYPOIO 1 CYTHICTIO; 3HAYCHHS — HAsSBHICTH B 00pa3i Takoi I[iHHOCTI,
sika BimmoBimae o0'ektuBHUM ToTpebam. Ha mymxy C. PybGinmreiina, oOpasmy,
oo BiZOOpakaloTh Yy HAIIii CBiIOMOCTiI MIHCHICTH, HE € CTaTHYHUMH,
HE3MIHHMMH, MEPTBUMH peYaMK; BOHH CTAHOBJIAThH JMHAMIYHI yTBOPEHHSI.

VYuenuii 3a3Hauae, MO JOCTATHBO CHpOOyBaTH 3adikcyBaTH IEB-
HUH 00pa3, mo0 MepeKoHAaTHCsS B TOMY, SIK BiH KOXKHOTO pa3y Ha HaIIUX
0Yax BHIO3MIHIOETHCS, 3PYLIYETHCS, SIKOIOCH MIPOI0 TPaHCHOPMYETHCS
[12, c. 347].

Po3pi3HsroTh IeKiTbKa BUIIB OOpa3HUX SBUII:

—o0pa3 copuiHATTA — «BiTOOpaXKEeHHS B i€aTbHOMY IUIaHi 30B-
HIITHBOTO 00'€KTa (CIICHN), SIKE BIUIMBAE HAa OPTaHU YYTTiBY;

— 00pa3 ysiBu — «BUralaHuil 00pa3, SIKUil IOJaHuil B YSIBICHHD;

— micnsiobpa3 — «MoaudikoBaHe NOBUTbHE CHPUIHATTS 00'€KTa, 1110
YSIBJIETBCS 1 KM HEIOJaBHO PO3IIIAABCS IIPH CYBOPO HEPYXOMOMY TIOTTISII;

— elimeTHyHNUN 00pa3 «JiTKe, OBHE 1 JeTanbHE YSBJICHHS 00'€KTa
(cLeHM) IpOTArOM IMEBHOTO 4Yacy ITicis NMPUIHMHEHHS HOTro po3riusiny, Bij-
PI3HSIETBCS B Micis 00pa3y He3aJeKHICTIO Bill pyXy ouell Ta cTabLIbHICTIO
B 4aci»;

— ¢ocheHn — «CIIOHTaHHI CBITJIOB1 BiTUyTTS»;

— (GaHTOM — «BiOUYTTS BTPa4€HOI YaCTHHH TiJay;

— FTIOLMHALLIS — «LTI030pHE CIIPUIHATTS IpeaMeTa, SIKUil peaibHO
BIICYTHIi1,Cy0'eKTHBHO HEBiIIiTBHE Bin 00pasy cpuiasTTs» [11, ¢. 229].

VYV mpomeci mi3HAHHS TOBKOJMITHBOTO CBITY 00pa3-ysBIEHHS MOCi-
JIal0Th IPOMDKHE Miclie MK oOpazamMu CIpHHHATTS Ta oOpasamu ysiBu. Lle
«MIHJIMB1 IMHAMIYHI YTBOPEHHS, SIKi KOXKHOTO pa3y 3a MEeBHUX YMOB 3HOBY
BIITBOPIOIOTHCSI 1 BiMOOPaXkaroTh CKIamHe KUTTS ocobuctocTi» [12, c. 308].
C. PyOiHmTEWH MiAKpECIioe 3HAYYINICTh O3HAYCHHWX OO0pa3iB HacamIiepen
JUIsL BHYTPIIIHBOTO YKUTTS JIIOIMHH, ajpke caMe 1i 00pa3u «CTBOPIOIOTH TOM
IUIaH, Ha AKOMY BOHO po3roprtaerbes» [12, ¢. 309]. O0pasu ysBiacHHS 0€3-
MOCEPETHBO MOB'A3aHI 3 TOTEPEAHIM JOCBIIOM JIFOIMHU, OCKIIBKU 1€ TPO-
IIeC BiATBOPEHHS paHille CHpUHHATHX MPeIMETiB, sBull Tomo. Ha BiqMiHy
BiZl 0O3HaUeHHUX 00pa3iB, 00pa3y yABH BUKOHYIOTh (DYHKIIIO IEPETBOPEHHS
pe3ysbTaTiB MUHYJIOTO JIOCBilY, L€ MepeayciM «IICUXIYHUH mpouec, SKui
TOJISiTa€ y CTBOPEHHI HOBUX 00pa3iB (ysBIJICHB) IUIIXOM NepepoOKH mare-
piary CIpHHHSATTS i YSBIEHB,0ICPKAHOTO B MOTIepeHbOMY JocBimi» [10, c. 54];
Ile «yHiBepcallbHa JIOACHKA 3aTHICTh A0 MOOYIOBU HOBHUX LUTICHUX 00Opa-
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3iB IIHCHOCTI MUIAXOM MEPEepOOKH 3MICTy MPAKTHYHOTO i YYTTEBOTO, iHTE-
JIEKTYaJIbHOTO Ta eMOLIHO-CMHCIIOBOTO IocBigy» [11, c. 55].

3a3HauuMo, 110 00pa3 ysBM BHKOHYE YOTHUpW (YHKLIT: moOynoBa
00pa3y 3aco0iB KIiHIIEBOTO pe3ylbTaTy NMPEIMETHOI MisUTBHOCTI cy0'ekTa;
CTBOpPEHHS IPOTPaMU TOBEMIHKH, KOJH MpOOJIEeMHA CHUTYaIlisl € HEe BH3HA-
YEHOI0; MPOIYKYyBaHHs 00pa3iB, sKi HE MPOTPaMyIOTh, a 3aMIHSFOTh JisUTb-
HICTh; CTBOPEHHS 00pa3iB, sIKi BifmoBinaroTh onucy ob'ekra [2, c. 49].

VSBICHHS CHUHTE3YIOTBCA Y IIpoliecax YsABH B PI3HOMAaHITHUX
(opmax: arioTHHALSL — OEAHAHHS HECYMICHUX PeallbHO SIKOCTEH, O3HaK,
YaCcTHH MPEAMETIB; TinepOoi3amis — 30UTbIIeHHS Y1 3MEHIIICHHS TIPeMeTa,
3MiHa SKOCTI HOTO 4YacTWH;3aroCTPEHHs — IJIKPECICHHs MEBHUX O3HaK;
CXeMaTH3allis — 3rJ1a/pPKyBaHHs BIIMIHHOCTEH MPEMETIB Ta BUSBICHHS pHUC
MMOTIOHOCTI MK HUMH; TUMI3aIlis — BUAUICHHS CYTTEBOTO, HETIOBTOPHOTO B
OHOPIMHUX SBUIAX Ta BTUICHHS HOTO B KOHKpEeTHOMY 0o0pasi [6, c. 50].
Oo0wuBa BiM 00pa3iB (YSBICHHS Ta ySBH) BKITFOUCHI IO MUCIICHHEBOTO IIPOLIECY.

3a C. PyOiamTeiiHOM, 00pa3, 0 CTAHOBUTH HPOIYKT, PE3YyIIbTaT
MICUXIYHOT AISUTBHOCTI, Y CBOIO Yepry, € ieaIbHUM O0'€KTOM JUIsl MOJajb-
ol neuxivHo1 aisutbHOCTI [12, ¢. 43]. Briiovaourch y MUCICHHEBHHN MPO-
[IeC Ta BUKOHYIOYM B HHOMY IE€BHI ceMaHTH4Hi (yHKIIii, 00pa3 cam iHTe-
JICKTyalni3yeTbes. JIo Oyab-SKOr0 MHCJICHHEBHI TOTO MPOLECY BXOISITH Ti
YW Ti HAOYHI YyTTEBI 00pa3m, 10 Oe3nocepeHbO MOB'SI3aHi 3 CaMHUM I10-
HATTSIM. | 06pas, 1 MOHATTS BUCTYIAIOTh Y HAWBHIIIOMY PiBHI MuCITEHHS [12,
¢. 389-390]. 3a3naummo, 10 IS AiTEil TOUIKIIBHOTrO BiKy BIAacTHBE 37€-
OLTBIIOTO HAOYHO-00pa3HEe MHUCIICHHS.

BaxJ1MBOI0 0COOIMBICTIO HAOYHO-00PA3HOTO MUCIICHHS € BCTAHOB-
JICHHS! HE3BUYANHNX, HEMOXJIMBHUX» ITOEIHAHD MIPEAMETIB Ta iX sKkocTer. Y
[[bOMY BHIAJKy HAa0YHO-OOpa3sHe MHCIICHHS HPAKTHYHO HAOIMKAETHCS IO
ysBU. 332 CBOEIO CYTHICTIO Ta (DYHKILIOHYBaHHSM O3HAYCHUI BUJ MUCIICHHS
€ crienu(iyHUM BiH CTAaHOBUTbH OJMH i3 €TaliB OHTOTCHETUYHOI'O PO3BHUTKY
mucneHds. OTxe, ICUXOJIOTIYHUHI 3MIiCT 03HAYEHOIO TEPMiHA MOJISATAE B TO-
3Ha4YeHHI MHCIJICHHEBOTO MPOLECY OINEpyBaHHS HAOYHO-OOpPa3HUMH YSB-
JICHHSMH, IO BUHUKAIOTH y CBiIOMOCTI JIIONMHHU, Ta IX NEPETBOPCHHS.
MuciuTH acoIiaTHBHO, MeTapopudHO...» [4, ¢. 74].

HaouyHo-00pa3He MHCICHHS BHUHHMKA€ Yy JIITCH Ha €Talli JOIIKLIb-
HOTO BIKY 1 € MATPYHTAM IJIs1 pO3BUTKY 00Opa3HOTO MOBIICHHS.

3B’s130K cioBa i 06pazy gocaimkyBann O. Jlypis, B. Mockanenp,
O. INoTe6nst, C. Pybinmreiin.

O. JIypis Big3Ha4ae, MO CIOBO IOABOIOE CBIT 1 TO3BOJISE JIFOIMHI
3a JIOTIOMOrOI0 MHCJIEHHEBOTO TIPOIECY OINEpyBaTH 3 MpeAMETaMH HaBiTh
TOJli, KOJIM BOHH BifcyTHI. TBapyHHM MaroTh OJMH CBIT — CBIT YyTTEBO CIPHIi-
HATUX IpPEIMETIB i CHTYyaliil; JIOIUHA X Ma€ MOABIfHHNA CBIT, 10 SKOTO
BXOJUTH 1 CBIT 0Oe€3MocepesHbO CIPUUHATUX INpPEAMETIB, 1 CBIT 00pasis,
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00'eKTiB, BIIHOIIEHB Ta SIKOCTEH, 110 TO3HAYAIOTECA cioBaMu. OTXKe, CIOBO —
e ocobimBa Gopma BimoOpakeHHs AilicHOCTI [6, ¢. 37]. Jlroguna 3aaTHA
JIOBUIPHO BUKJIMKATH I1i 00pa3y HE3aJekKHO BiJl iX peabHOT HASIBHOCTI, came
TAKUM [UISIXOM BOHA JIOBUILHO KEPYE UM JIPYTUM CBITOM.

VY mparsx C. PyOiHmiTeliHa 4iTbHE MICIE IOCINAE TMOJIOKEHHS
mono oOpasiB-ysBieHb Ta 00pasiB ysBu. 3a C. PyOiHmTelHOM, O3Ha4YeHI
00pa3u (came ysBIICHHSI) — IOCUTh JWHAMIYHI i MIHJIUBI 38 CBOEIO CYTHICTIO
yTBOpeHHs. BoHHM nerko miggaiThes neperBopenHio. Lle cBoro poay mare-
pian s mporecy ysBu. OOpasu-ysiBICHHS — 1€ BIITBOPEHY MHHYIJIOTO
nocBiny. @yHKUIT ysBH — IEPETBOPEHHS PE3y/bTaTiB MUHYJIOIO JOCBITY
[159, c. 308, 344-347].

CyTHICTh 1ILOTO NEPETBOPEHHS MOJISArae B TOMY, 110 BOHO HE Bil-
JAISETHCSA, a HAOIUKAETLCA 0 MIMCHOCTI, BOHO HiIOM 3HIMa€ 3 Hel BHIAj-
KOBI HalllapyBaHHsI 1 30BHIIIHI MOKpUTTA [12, c. 352]. ¥ mpoueci TBopuoi
VSBU JIIOIUMHA TIEPETBOPIOE MIHCHICTH OYHEHHOTO CIPHHHATTS, 3aBaHTAa-
JKCHY, HAallOBHEHY BHIIAJIKOBUMH, HE BUPa3HHMH, HE SICKDABUMH MOMEH-
TamMu. MeTa TBOpPYOi ysIBU — «BIMIATH BiJ AIMCHOCTI, MOOW MPOHUKHYTH B
Hel» [12, c. 353]. Ha nymky C. Py6GiHmTeiiHa, ysaBa akLeHTY€, THIT3YE, y3a-
raJbHIOE, BUSBJISIE MIPU I[bOMY 3HAUCHHS B KOHKpeTHOMY oOpasi. Came B
ysiBi BinOyBaeThCsl 3MUTTS 00pa3y 1 3HaUeHHS, Ta ¥ caM 00pa3 BHKOpHC-
TOBYETHCS B IIEPEHOCHOMY 3HaueHHI. CJIOBO CTAHOBHUTH €HICTh 3HAYCHHS 1
3HaKa. 3HakK, 3a C. PyOiHmTeiHOM, — JeII0, [0 HEMA€e CBOTO BHYTPIITHBOTO
3HaueHHs. Ha BigMiHy BiJ 3Haka, CJIOBO Ma€ BHYTPIIIHE 3HAUCHHS. YUYeHUI
MAKPECITIOE OTIOCEPEIKOBAHICTh 3B'I3Ky CIIOBa 3 MIPEAMETOM, IO BFSIB-
JSE€ThCS Yepe3 y3arajJbHEHHH CeMaHTHYHMH 3MICT ClIoBa — depe3 MOHATTS
4y obOpa3. Y mncuxonoriynux po3podkax C. PyOiHmiTeiHa nodyrye TepmiH
«MOBHHUI 00pa3», SKWH Bilirpae 3HaYyHy pOJIb Y CEMAaHTHYHOMY 3MiCTi
CJI0Ba 1 KM «HE MOYKHA OTOTOKHIOBATH 3 HAOYHICTIO, OCKUIBKM MOBHUI
00pa3 — e 3aBKau 3HauyIui o0pas,0ymoBa SKOTO BH3HAYEHA CYTTEBHMU
JUTSL HOTO 3HAYCHHS BigHOIIEHHIMEUY [12, ¢. 446].

O. [ToTeOHsT po3pOOHB TEOPit0 «BHYTPIIIHBO1T (POPMM» CIIOBA, i CyT-
HICTh TOJISITa€ B TOMY, IIIO CJIOBO Ma€ 30BHIIIHIO Ta BHYTPINIHIO (HOpMHU.
3oBHIMHA popma — 11e YWICHOPO3AUIbHUHN 3BYK, 3MICT, KU 00'€KTHBYETHCS
3a JOTIOMOTOI0 3ByKa. BHyTpimHs ¢opma cioBa yu Horo HalOIMKYe €TH-
MOJIOTIYHE 3HAYSHHsI — BIAHOMIEHHS 3MICTY TyMKH JIO CBiIOMOCTI, CIOCi0,
3a JIONIOMOT'0I0 SIKOTO BUpaXaeThes 3MicT. O0naBi popmu nepedyBaroTh y
HEMOAUTLHOMY 3B'SI3KY, X04a BHYTPILIHS ()OpMa CYTTEBO BIAPI3HAETHCS Bill
30BHIIIHBOT [9, ¢. 124]. 3a O. [TotebHero, BHYTpImHSI (GopMa ClOBa 3BO-
JUTBCS JI0 TOTO, IO BOHA: IMOEIHYE UYYTTEBHIA 00pa3i 3yMOBIIIOE HOTO
cBimomicTh. Matepian cioBa, 3ByK MpOHM3aHi mymkoro [9, c. 144]. ITymka
3a JIOTIOMOTOI0 CJIOBA iJ€alli3ye€ThCs Ta 3BUILHAETHCS BiJ 3HAYHHMX Oe3Io-
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CepelHiX BIUIMBIB Ha HEl UYTTEBUX CHPUHHATTIB, CIOBO BTpadae CBOIO
00pa3HiCTh.

B. Mockanenp 3a3Hadae, mo oOpa3Hi MOPIBHAHHS HE € PiIKICTIO.
Aue 1e me He MeTadopH, BOHH HE MAIOTh IiJ cO00I0 y3araibHEHHs, al-
crpakitii. [le nuie crionTaHHi acoliaii 3a mo1000%0.

JuTs4i ysSBJICHHS CTaHOBJIATH HE TPOCTE, MEPTBE BiOOpakeHHS
IpeAMeTa YM sBHUILA B MO3KY AUTHHHU. SIK 1 OyIb-sIKMH CKJIaJHUI Tpoliec,
YTBOPEHHSA YABJICHb € CKIIAJHUM, 0arato CTyIeHeM IporecoM. BiH 3ymMoB-
JIIOETCS. MIHJIMBUMHK B3a€MOBITHONICHHSAMHU IpEIMETa i CJI0Ba, MO HOro
MMo3Ha4daroTh. J{7Is1 CTBOpPEHHS YSBJIEHHS HE IOCTATHHO JIMINE OJHOTO UYT-
TEBOTO TACHBHOTO CHOTJISIAHHS MpeAMeTa. Y CTBOPEHHI YSBJIEHBb IO
MpeAMET CYTTEBY pOJIb BINIrpa€ 1 ClIOBeCHE MO3HA4YeHHS. Y LOMY poO-
3yMIiHHI MOBa € 3ac000M MMO3HAYEHHS IUTICHOTO TpenIMeTa Ta Horo oopasy,
3aBIKA YOMY OYAb-SKE VSBJICHHS JUTHHH-MOBIS B Till 4d Ti Mipi €
y3araJpbHEHNM; BOHA € 3ac000M aHaNi3y IUTICHOTO HETTOAUTEHOTO TIpeaMeTa
JUISL BUZIUICHHST HOTO OCHOBHMX YaCTHH, O3HAK Y €JIEMEHTIB Ta O3HAYCHHS
HasBHUX MDK HUMHU 3B’SI3KiB; 3aC000M «aKIEHTYBaHHI», TOOTO CIIEIiabHO1
¢ikcanii HalicyTTeBImOro B 00pasi, 3aBsIKM YoMy 00pa3, 0 BUHHUKAE, CTAE
3MICTOBHMM 1 ITOEAHYETHCS 3 MOHATTSM [8, c. 207].

OTxe, OmIsAA y4eHHs TCHXOJIOTIB MO0 B3a€MO3B’SI3Ky 00pasy,
CJIOBA, 1 MUCJICHHS € TICUXOJIOTTYHUAM MIAIPYHTSM 00Opa3HOTO MHCIIEHHS, SIKE
MH PO3YMi€MO K CIICIU(IUHUMN, CKIAJAHUN Tpolec Cy0’€KTUBHOTO Bimo-
OpaxxeHHs1 (aKTiB, sBUL, TpeaMmeTiB (X O3HAK) 0 HAaBKOJUIIHBOI Jiiic-
HOCTi y BHIJIAI KOHKPETHO-UYTTEBUX YSBIIEHb, ACOIIATHBHO ITOB’SI3aHUX
OJIMH 3 OJTHAM, PEUIbHUX YH CTBOPEHHX YSBOIO Y CBIIOMOCTI MOBIISL.

Po3BUTOK 00Opa3HOrO MOBJEHHS MiTel CTapLIOro JOUIKLILHOTO
BIKY € NIPEMETOM ITOJAIIBIINX HAYKOBHUX JIOCIIKEHb.

Jluteparypa

1. Briouckwit I1. T1. M306panHble ICHXOIOTHYECKHE TPOU3BEACHUS /
ILII. bnouckuii. — M. : TlpocBemienue, 1964.

2. T'opanos Kpuctio. XynoxecTBeHHbIN 00pa3 U ero HCTOpHUecKas
xu3Hb / Kpucrio ['opanos. — M. : Hckyccto, 1970.

3. Kparkuii nicuxomorudeckuii cioBapb / cocr. JI. A. Kaprenko ;
mox obm. pen. A. B. IlerpoBcekoro, M. I'. Apomescokoro. — M. : Tloxwut-
n3gar, 1985.

4. JletizepoB H. JI. O6pa3nHocth B mckycctBe / H. JI. Jleitzepos. —
M. : Hayxka, 1974.

5. JleontseB A. A. OcHOBBI ICHXOIUHTBUCTUKH / A. A. JIeOHTBEB. —
M. : Cmsica, 2009.

194



Proceedings of XllI International Conference on Modern Achievements of Science...

6. JIypus A. P. S3v1k u coznanme / A. P. JIypus ; mon pen. E. J1. Xom-
ckoit. — M. : MI'Y, 1979.

7. Jlrobmuackas A. A. OUepKu MCUXUYECKOTO pasBUTHS pebenka /
A. A. JTrobnunckas. — CII6., 2010.

8. O6mas ncuxonorus / mox pea. A. B. Ilerposckoro. — M. : TIpo-
cBenienue, 2009.

9. ITorebuss A. A. Meiciip u s3b1k / A. A. Ilorebns. — Kues :
CHUHTO, 2003.

10. IIcuxomnoruyeckuii cnoBaps / mox pen. B. B. JlaBsinoBa u ap. —
M. : Ilenororuxka, 2011.

11. TIcuxonorudeckuii cioBaps / oz pen. B. I1. 3uruenko, b. I'. Me-
mepsikoBa. — M. : [lenaroruka- I[Ipecc, 2009.

12. Py6unmreita C. JI. OcHoBs o6meit cuxonorun / C.J1. PyOun-
mreitn. — M. : Ilemaroruka, 2000. — T. 1.

HOBA YKPAITHCBKA IIKOJIA:
OUPPOBI PECYPCH AK HEOBXTTHUN YNHHHUK
HIATPUMKHA HEITEPEBHOCTI OCBITH

Kapmawosa JI. A.l, Typorciii A. M.Z, Jlanincokuii B. B.2
YKH3 Kuiscokoi obnpadu «Kuiscokuii o6nacuii incmumym
nicasounnomMHoi ocsimu nedazoziunux kadpiey, *HAITH Vkpainu
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B ymoBax iHdopmaruzamii cycmiibcTBa cHCTEMa OCBITH Hele-
PEPBHO Y/IOCKOHAJIOE TPOLIEC HABYAHHSA Ta SIKICTh OTPHUMAaHHUX 3HaHb.
Opmaum 3 mpiopuretHux 3apaanb (HYII) € «3abe3nedeHds yMOB 11l BCe-
OIYHOTr0 PO3BUTKY MUTHHH, ii TaNaHTIB, 34I0HOCTEH, KOMIIETEHTHOCTEH Ta
HaCKpIi3HUX YMIHb BIIIIOBIIHO /10 BIKOBHX Ta IHIMBIIyaJIbHUX NcHX0(Qi3io-
JIOTIYHUX ocoOmmBocTel 1 moTped» [6]. ToMy B opraHizamii OCBITHROTO IIpO-
IIECYy BaXIIMBO BPaXOBYBATH OCOOMCTI SKOCTI Ta 3MIOHOCTI KOXKHOTO Y4HS i3
3a0e3neueHHsIM qu(epeHIiHoBaHOTO MiAX0xy. JJoOCHTh NilOBHM YHHHUKOM
y oMy ceHci cTatoTh iHdopmariiiai TexHoorii (IT). Amke y ocransi poku IT
BCC YacTillle IHTErPYIOThCSI 3 OCBITOIO — HAaBYaJbHI 3aKJIaJH BUKOPHUCTO-
BYIOTh NOTYXHIcTh IT 3 MeToo mokpaniaHHs yMoB HaBuaHHsS. OCBITSHH
BXX€ BHUKOPUCTOBYIOTh [T He TUIbKM SK 3aci0 HaBYaHHS, a TAKOXK SK 1HCT-
PYMEHT /I CTBOPEHHS €JIEKTPOHHUX OCBITHIX pecypciB Ta oprauizaiii Ta
MITPUMKH HAaBYaHHS Ha BiICTaHi — qucraHmiiiHoro Hasuyanus (J{H) [2; 5; 7].
Opranizaliisi HaB4aHHS 32 3a3HaYCHOIO (POPMOIO HAOHMpAaEe MOMYISPHOCTI Ta
3HaXOJUTh MATPUMKY B «3aKOHI PO OCBITY»: «3aKiaJy 3araibHoi cepe-

195


mailto:1lkartashova@ua.fm
mailto:gam@nap.gov.ua
mailto:3vit_lap@ukr.net

Cekuyusi npobriem obpa3osaHusi

HBOT OCBITH MOXYTh CTBOPIOBATH Y CBOEMY CKJIaJli Kiacu (TPyIH) 3 BeUip-
HBOIO (320YHOI0), NUCTAHIIIHHOW (OPMOIO HaBYAHHS, KiacH (TPYIH) 3 IMO-
IMOJICHUM BHMBYCHHSM OKPEMHUX MPEAMETIB, CICIiaibHI Ta IHKIFO3UBHI
KJIaCH Il HaBUAHHS IiTeH 3 0COONMBHMH OCBITHIMH moTpebamm» [4]. 3
yacoMm JIH 3aiimMae mepemoBi mo3uilii B 0OMIHI 1ICOJIOTIIMHU Ta Mepeaayucto
3HaHb. Opranizauis Ta miarpumka J{H 31ilicHIOETBCS 32 JONIOMOTOI0 pi3HO-
MaHITHOTO HPOTPAMHOTO 3a0e3MedeHHs s BUIBHOTO KOPHCTYBaHHS a Ta-
KOX mpeMmiym-tuiaTHUX pecypciB. [Iporpamue 3abesneuenus (I13), mo
BUKOPUCTOBYeThC y JIH nomomarae mononaTd poO3pHB y CHUIKYBaHHI,
CIIpHsiE€ PeaTbHOMY OBOJIOJIHHIO 3MICTOM HaBYAJIBLHOTO MaTepialy Ta Mij-
BUIINUTH €(QEKTUBHICTh HaBUAHHS IUIIXOM pealbHOI B3a€MOJIil YUaCHHUKIB
OCBITHBOTO TIpoIiecy. 3a3HaueHe Ta momyysipHicTh JJH cnoHykae HaBUanmbpHi
3aKnmamu a0 BuOopy aomipHoro I13. MoxHa BHOKPEMHTH YWHHUKH, SKi
CHOHYKaJlM 710 akTHBHOTO 3amnpoBajpkeHHs JJH B Ykpaini Ta, BinmosiaHo,
momyky # Binbopy I13: BiliHa (HEMOXIMBICTh HABYATHUCH B TPATUIIIHHIX
YMOBaX, 3HaXOJUKEHHsI Ha THMYacoBO OKYIIOBAaHHMX TEPHTOPISX TOIMIO); He-
nepepBHe 30UIbLICHHS YYHIB, SKi HaB4aroThCa Baoma — homeschool; tepu-
TopianpHa BigmaneHicTh (Hamp. KuiBcbka oO0JI.: TiepeBe3eHHS MOTPeOyIoTh
yuHi — 16,7 Ttuc., yaureni — 3,1 tuc.); 6nuspko 17 000 3arabHOOCBITHIX
K, 3 AkuX 91 mKoja Mae JOCTyM 70 APYroro MOBEpXy AJIsS AiTed, Mo
PYXaroThCs 3a JOMOMOTOI0 IHBANIAHUX Bi3KiB; 25 % IIKUI HE MalOTh J0-
CTyIy JI0 MEPIIOro MOBEPXy; XBOPOOH, emineMii; co0iBapTiCTh IHKITIO3HB-
HOTO HaBYaHHS Ha BifcTaHi — 20 THC. TPH, IO € ACIICBIINM HiXK HABYaHHS B
iHTepHaTHUX 3akianax — 80 THC. TPH Ha piK; 3HUKEHHS SIKOCTI HABYAaHHS B
JICTIpeCUBHUX paiioHax. Y BHOOpi ocBiTsHaM ciin BuokpemioBatu I13 sk
€JIEKTPOHHI TIaThopmMu (e-TaTdopMu), MO MPU3HAYAIOTHCS [UIA: a) opra-
Hi3alii Ta MPOBEACHHS PEaJbHOr0 OCBITHHOIO MPOIECY HA BiACTaHI — iX
4acTO Ha3WBAIOTh CHCTEMaMH YIpaBliHHS HaBYaHHAM (LMS); ctBopenHs
€JIEKTPOHHUX KYPCiB, SKi MICTATh (YHKIIOHAT Ta KOHTEHT I/ BUBYCHHS
TOTO YH IHIIOTO TpeaMery (Temu, po3auty tomo). Illomo ocTtanHiX, ciifg
Bim3HaunTH neski nomynspui: Teachable, Udemy, Skillshare, LearnWorlds,
CourseCraft, Thinkific, Academy of Mine, WizIQ, Ruzuku, Educadium,
Educational Era Tomo. BpaxoByrouun, mo B YKpaiHi JOCHTb 3aroctpuiiacs
mpobiemMa 3a0e3neueHHsT JOCTYITHOCTI OCBITH (B TEpIIy Yepry — 3araibHol
cepeaHboi Ta mpodeciitHoi) 1A 0ci0, sKi: MOTPEOYIOTh IHKIFO3UBHOTO
HaBYaHHS; IPOKUBAIOTh B JENPECHBHUX palOHaX; 3HAXOIATHCS HAa THUM-
4acoBO OKYITOBaHMX TEPHTOPLIX YKpainu, B 30HI ATO; nmepemirieHi i3 30HA
ATO, npenmerom Hamoi yBaru ctaB nouryk LMS. To6to BOGawaerbcs mo-
Tpeba opraHizamii Ta MATPAMKH HABYaHHS B YMOBaX aBTEHTHYHOTO -
CepelloBHIIa, SIKE NOBHOIO MIPOIO BiATBOPIOE peallbHE HAaBYAIBHE CEpPeno-
BHIIC 3aKjaay Ta 3abe3leuye HEMePepBHICTh Ta IUTICHICTH OCBITHHOTO
mporrecy. 3’sicoBaHO, IO HE iCHye imeambHOI e-matdopmu, ska O 3amo-
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BOJIBHSIIA OJTHOYACHO BCIX KOPUCTYBAUiB. AHATITHYHUIA OTJISA] TOCBITY BIIPO-
BapkeHns JIH B 3akianax Ykpainu Ta B 3apyODKHHX OCBITHIX cUcTeMax
mokasye, 1o, mno-nepire, LMS mae Oyt nocTynHO0, 3pydHOIO Ta 3pO3y-
MUIOFO, TIO-/IpYyTe, BOHA MIOBUHHA OYTH JIETKO aJalTOBAHOIO BIATIOBIIHO 1O
YMOB HaBYaJILHOTO 3aKJIaJy Ta MOTPeO CyO’€KTIB OCBITHBROTO IIPOIIECY.
CiyniHIMH MOXXHa Ha3BaTH KPHUTEpii OLIHIOBaHHS e-Tat(opM, Tepeik
SIKMX HaBOIITBH 3apyODKHI Kojerd [3]: crpsMOBaHICTh HA OCOOMCTICHI SKOCTI
KOPHUCTYBaya; HasiBHICTb CTOPIHKH, 51K JIETKO aJalTyeThCsl 10 MOOUIBHUX
NPUCTPOIB; HASBHICTH 3PYYHOTO IHTYITHBHO 3pO3yMIIOT0, HPOCTOrO Yy
BHKOPHCTaHHI BipTyaibHOTO HaB4anbHOro cepemosuina (VLE) — ommaiin-
cepeloBHIIa 3 HEOOXITHMMH iHTepdelicaMu Ta IHCTPYMEHTaMH Uil Hpo-
BEJICHHSI HAaBYaHHS, MOJKITMBICTIO BiICTeKyBaHHS YCHIXiB YUHIB, JOJaBaHHS
KOHTEHTY TOIIO; CEPEOBHINEe Ma€ MICTUTH pPi3HI BapiaHTH IUIATIHIB;
MOXJIMBICTh aJanTallii — HaJAIITYBaHHS KOJIbOPIB, OpraHizaiii KOHTEHTY,
(dopyMiB a1t KOMEHTapiB, 0OMiHY HUMH TOIIIO.

Cepen nomynsspHAX BUOKPEMHUMO, OITMPAIOYHUCh Ha BIACHUH JIOCBIA
Ta Ha TOTJISIH JOCITIIHUKIB, TaKi sk [1]:

1) ezTalks — BukoprCTOBY€E XMapHi TEXHOJIOTI I €(PEKTUBHOIO
BIZIGOCITUIKYBaHHS, 110 Ma€ BAXJIMBE 3HAYCHHS, OCKUIBKH 3MEHIIYE EKCII-
JdyaTaniiini Butpatu. [i mepesaru: mpocTuii Ta 6e3KOITOBHUH IOCTYT st
KOPHCTYBaUiB, JIETKE 3'€THAHHA 3 OyAb-IKOTO MICIIS TOIIO;

2) WeVideo — no3Bossie yunsim o0'eaHaty cBoi Bigzeo B rpymi. Ilepe-
Bary: MIMPOKHH CIEKTP Bi3yaJbHHUX Ta 3BYKOBUX €(DEKTiB; 3pO3yMLIMiA iHTEp-
(eiic; MPOCTOTa EKCMOPTY BifeO Uil MOAANBIIOr0 BHKOpUCTaHHA. Hemo-
JIKKW: BUCOKA COOIBAapTICTh, HWU3bKA SKICTh BiNEO ISl KOPHCTYBadiB, SIKi
0epyTh y4acTh Ha OCHOBi O€3KOIITOBHOI peecTpartii;

3) Scrible — BukopucTOBYE iHCTpYMEHTH Isi OOMIHY HOTATKAMH
MDK YYHSMH, TUIAaHYBaHHS CIIUTBHUX TIIPOEKTIB, CTBOPEHHSA BiIKPUTHX
¢dopymiB Tomo. IlepeBaru: jgerko iHTETpyeThCA 3 IHIIMMHU MTPOTPaMaMu, Ha-
MPHUKIIa]] BeO-meperisiauaMu Ta MoIyKoBUME cructemamu, Facebook i Twit-
ter, Google JlokymeHTamu Ta iHIIMMU; Hajae OaxkaHi GopMaTH UTYBaHHS,
taki sk MLA, APA ToI110; € MOXJIMBICTh BiJC/IIAKOBYBaHHS MiSIIBHOCTI
yuHiB. Hemomiku: KOpHCTyBadi MOXXYThb aHOTYBAaTH TUIBKH TEKCTH, Oe3
300paXeHHs] YM BiIEO; PeryIsipHe BUMHKaHHS CHUCTEMH IPU3BOIUTH JO
BUTpAT 4Yacy Ha IIOBTOPHUI BXil B CHCTEMY;

4) Speek — TONOBHEHHS JI0 MPOLIECY HABYAHHSI, IO CIIPHSE B3AEMOIT
MDK YYHSMH Ta MDK CTYACHTaMH Ta BHKJIaJadaMH, MICTHTh 4aT. [lepe-
Baru: «po3yMHHi» 1 mpoctuil iHTepdeiic. Henomikn: nmorpibHa mocraTHs
MpOITyCKHA 31aTHICTh [HTepHeTY; nocTynHo nwmie B CIIIA ta Kanani;

5) Moodle — Bipryansae HaBuanbHe cepenosuiie (VLE), mo mae
PO3BHHYTHH Ha0ip IHCTpYMEHTIB uisi HaB4yaHHs. [lepeBaru: 0e3kOIITOB-
HICTh, BIAKPHUTICTh, MOXKJIMBICTE BHECEHHS 3MiH y kKoi. Hemomiku: ckian-
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HICTh B KOPUCTYBaHHI, HEOOXIHICTh CAMOHABYaHHs, TIOTpeda B OHOBJICHHI
TEXHIYHOTO 3a0€3MEeUCHHS K HACIiAKy oHOBIeHH: [13. [lo meperiky MoXxHa
JI0JaTH PO3poOKy octanHix pokis — mobiSchool [5; 7]. Tlepesaru: mis Kox-
HOTO HaBYAJILHOTO 3aKJIaly (OPMYETBCS €-CepelOBHUILE SIK HOro nudpoBuii
MPOTOTUH 3 yciMa HEOOXIMHUMHU HHU(POBUMH CKIaJHUKAMH, 1[0 y B3aEMO-
3B’5I3KY YTBOPIOIOTH EJIEKTPOHHY CUCTEMY HaBUYaHHSI;, 3a0€31euyeThes JIisl Ta
B3a€MOJIiS BCIX (QPYHKIIF CHCTEMH HaBYaHHS: YIIPaBJIIHCHKA, OpraHi3amiiiHa,
METOIMYHA, HaBYaJIbHA Ta BUXOBHA. Pecypc BKIIOuYae KaOiHET IUpPEKTOpa
(ammimicTpaTropa), HaBUanbHI KaOiHeTH (IX CTUTBKH, CKUIBKHA TIPEAMETIB
BUBYAETHCS B 3aKkjiani), Oi0mioTeky (MICTUTH HaBYAIBHO-METOIHYHI
Marepianu, pekomenaoBani MOH Ykpainu Ta aBTOpChKi Martepiaiy BUKIa-
JadiB 3aKI1aIy).

Mobischool noBHicTIO aganTOBaHO 10 YMOB OCBiTH YKpaiHu, 10
HOro Iepesar Tako CIiJl BIJHECTH KpOCILIaT(OPMEHHICTh, BIICYTHICTh IPUJI-
0aHHS TOJATKOBOTO OOJaTHAHHS, MOXKIIMBICTE (DYHKIIOHYBaHHS HA TaJpKe-
Tax pI3HOTO CTaHy 3acTapiBaHHs, 30€pPEKEHHS IUTICHOCTI CHCTEMH Ha-
BUaHHS 3aKJIaay, TEXHIYHA Ta METOIMYHA miaTpuMKa 7x24. Hemomiku: HasB-
HICTh KOMEPILIIHOTO CKIIaIHUKA, 000B’SI3KOBE MiIKIF0UeHH 10 [HTepHeT.

CrBopeni Ha ocHoBi mobiSchool e-cepemosuina Bxe ycminHO
(GYHKIIOHYIOTh y 6araTb0X HaBYaJbHUX 3aKiajzax. Bix yrmpoBamkeHHs pe-
CypCy B OCBITHIO cHCTeMY YKpaiHH CHOCTEPIracThCsl TAKMH COLUAIBHIN €(eKT.
1) 3abesmneyenHs HOCTYMy A0 3M00YBaHHsS OCBITH I OCi0, IO TIPOKH-
BalOTh HA HE KOHTPOJILOBAHUX YKPaiHOIO TEPUTOPISIX; 2) peabHe 3abe3re-
YeHHs JOCTYITY JI0 SIKICHOT OCBITH, Y TOMY YHCIIi 0Ci0 3 empecuBHUX paiio-
HiB; 3) CTBOPEHHS MOKJIMBOCTI HaBUAHHS /TSl 0¢i0, sAKi Pi3ndHO HEe B 3MO3i
BiIBiAyBaTH HaBYANBHI 3aKIagd, B TOMY 0ci0 3 0COOMMBUME MOTpeOamu;
4) cTBOpeHHS YMOB JIst ipodinbHoTo JTH.
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TECTYBAHHSA IK OCHOBHHUM 3ACI5 CTBOPEHHSA
TPEHAXKEPA CAMOHABYAHHA

Typorcini A. M., Camconos B. B2, Llesuyk JI. ad
YHayionanvna axademis nedazozivmux nayk Yxpainu, eyn. Civosux cmpinvyie, 52
2Hayionansnuii VHigepcumem xapuosux mexnonoeiu, Kuis, 6yn. Bonooumupcoka, 68
3Hepe}zCﬂa6-)ﬁweﬂbHuubKu12 OepoicagHull neda2o2iyHuil yHieepcumen
im. I'pueopia Crosopoou, gyn. Cyxomnuncvkoeo, 30, m. Kuis
E-mail: 'gam@naps.gov.ua, 2vsamsonov@i.ua, *sheld65l@gmail.com

BaxMBHM KOMITOHEHTOM CHCTEMH €JIEKTPOHHUX HaBYaJIbHO-METO-
mmuHnX pecypceiB HasuambHOi muctmmuiing (CEHJI) € enmektpoHHM# Tpe-
Ha)Xep caMOHaBYaHHs, SKUI JJIsl CTy/IeHTa 3a04HOi (OpMU HaBUaHHS 3aMi-
Hroe Buknagada [1]. CTymeHT BUKOPHCTOBYIOUH TPEHAKEP Mae MOMKIHBICTD
HE JIMIIe IJIaHYBaTH TEMII 10J[a4i HaBYaIbHOTO MaTepialy, 4ac MDK 3aHsT-
TAMH 1 4ac KOJKHOTO 3aHATTS, TPAEKTOPIIO MEPEMILICHHS 110 HaBYAJILHOMY
Mmarepiany, a i CTpUMyBaTH OakaHy OIIHKY 3aCBO€HHS NUCIUILTIHH (MO-
TUBaLil0) Ta iH. Llell ruiaH € »KOPCTKUM aJrOPUTMOM CaMOHABYAHHS CTY-
JICHTa, SIKMH [TOBHHEH HOro BUKOHYBaTH. [I0TOYHE OLIIHIOBAaHHS, 3BOPOTHIM
3BSI30K MpH HEBHANil BiAmoBimi, 3abe3medeHHs KOMQOPTHOTO CcepBi3y
noJiaui HaBYaJIbHOTO Marepiaiy mpu nboMy (PopMH i 3MICTY), MOKIIMBICTh
OTPUMAaHHS JIOJaTKOBHX IHTEpHET-pecypCiB CTBOPIOE IIPUEMHI YMOBH
3aCBO€HHS HAaBYAIBHOTO Marepialy. Buknagau Tako Mae MOKJIUBICTH IO-
KpallyBaTd HaBYaJbHMH Marepian Ha jgocBinmi excruryaraunii CEH/JI. Pea-
JIi3allis AJITOPUTMY 1 SKICTh POOOTH TpEHAXEpa 3aJICKUTH Bill CUCTEMU TeC-
TyBaHHsI 3HaHb CTyJIeHTa. PO3riisiHeMO e OibI feTanbHile.

CucreMa TeCTyBaHHS TPEHaXKepa BKJIFOYAE HACTYITHI TECTH:

1. Bxione mecmysannsa 0o euguennsn oucyuniinu. Cucrema Imii-
TPUMKH TUCTAHI[IAHOTO HAaBYAaHHS 3a09HOI (popMH NOBHHHA MaTu iHGDOpP-
Mallif0 PO TCHXOJIOTIUHI 31iOHOCTI KOXKHOTO CTyJEHTa CHpUiIMaTH Ha-
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BUANBHY iH(pOpMaIlito, GopMy IpeAcTaBICHHS, TEMI ToAadi i iHmIi pakropu
yepe3 CEH/I oxpemux aucrumrutin. ToMy npu no4yatky poboTH 3 OKpeMHM
TpeHaXepoM HeoOXimHe YTOYHIOBAaTH IIi 3MI0HOCTI depe3 CHemialbHO
PO3pO0IIEHy CUCTEMY TECTYBaHHsI, OIMTYBAHHS CIIPUATIMBUX YMOB POOOTH
3 HUM. BaxmBuM IIpH [[bOMY € BU3HAUYCHHS 4acy 3a0yBaHHS HAaBYAIBHOTO
Marepiany. Ha 1iboMy eTarti BayJIMBUM € aHaJi3 MONepeaHboi poOoTH CTY-
JeHTa 3 HaBYABHIM MaTepialioM, WOTO mepeBard OO0 (GOpMH, CTHIIO i
TEMIly II0Jaui MaTepiajly, 4acTOTi MOBTOPEHHS MPOMIEHOr0 3 METO
CTIMKOCTI 3aKPIIUICHHS] HABYAIBHOTO MaTepiaiy.

2. Ilouamkose mecmysanns Npy Nepexo]ii 10 3aCBOEHHS HOBOTO
po3Airy, HaBYAIFHOTO 00’€KTa, 3 METOIO NEePEBIPKH HASBHOCTI Y CTyACHTa
HEOOXIHUX 3HAaHb 0A30BHX MOHATH 1 BU3HAUYCHB I[OTO PO3LTy (00’€KTa).
Jlyxe 4acTo B HaBYaJIbHOMY MaTepiajl HaCTYITHOTO PO3JiTy BBEACHI HOBI
TepMiHHM, BU3HAUCHHS, 5Ki 3a0yTi a00 paHilIe He BUBYAINCS, a00 BUBYAIIHCS
B IHIIMX JUCLUILIIHAX. Ba)XXJIMBUM TakoX € 3HAHHS MPOIMIEHOTO Marepiany
MOTIEPETHBOTO PO3LTY.

3. llomoune mecmyganns HaBYAIHLHOTO MaTepiany, SKAH BHUBYa-
eTbcs. YacToTa TecTyBaHHS 3aJICKHUTh B 3[MI0HOCTEH CTyneHTa a0 3a0y-
BaHHSI, BOKIIMBOCTI MaTepiay, SKHi BUBYAETHCS, BCTAHOBJICHOT MOTHBAIIIT 1
iHmMX (akTopiB. BoHa BCTaHOBIIOETHCS NP JIEKOMIIO3HIII HaBYAILHOTO
Marepiany, IpH aHTOJIOTIYHOMY OIHCY.

4. Kinuyeee mecmysannsa, ouyiHlO6AHHA 3aCBOECHHS HABYAIBHOTO
MaTepianmy 3a mpoiineHe 3aHATTS. OLIHIOBaHHS 3HAHb 3MIHCHIOETHCS Bif-
MOBIJIHO JI0 BCT@HOBJICHHMMH KPHUTEPISIMHM OLIHKM 3HaHb OKPEMOi JUCIIMII-
niHu. B OCHOBI OIiHIOBaHHS TMOKJAleHA i€papxiuHa cucrema TecTiB [2].
CnovaTky BU3HA4Ya€THCSl PIBEHb 3araJIbHOTO TOHSTTS 3HAHHS BiNIOBIIHOTO
Marepialy, MpH BIiICYTHOCTI BIPHOT BIINOBIAI HPOTIOHYETHCS TECT, KU
YTOYHIO€E 3anuTaHHs. [Ipy 1[bOMY CTYAEHT BimmoBinae BipHO a0o Hi. Takum
YMHOM BHHHUKA€ JICKUIbKAa MOXKJIMBUX HAIPSMIB MOJAIBIIOrO TECTyBaHHS,
sIKe mepeadavae YTOYHEHHS OTPUMAHOIO PiBHS 3HAHB CTYACHTOM (puc. 1).

5. Ilpoznosysanna ompumanna 3annanoeanoi KiHyeeoi ouinku
3a Oucyunniny. IIpu HEMOXIIMBOCTI OTPUMaHHS 3aIUIAHOBAHOT OL[IHKU Tpe-
Ha)Xep TPOIOHYE PO3MUT HaBUAIBHOTO MaTepialy, KU CIiJ 3aHOBO PO3-
risayTH. Lleft BuOip 3miMCHIOETHCS i3 OTPUMAaHOi 32 HBOTO OIIHKH, peii-
TUHTY Ba)KJIMBOCTI HOTO a0 iHIIOTO MOKa3HUKA.

Tectn MaroTh 3akputy Gopmy, TOOTO Ha KOKHE 3aIUTaHHA IIPO-
TIOHYETHCS NIeKiTbKa Bimnosined. [Ipm BBeneHI HEBipHOI BiNMOBimi TpeHa-
Kep MPOIOHYE CTYIEHTY JeKiIbKa BapiaHTIB Mojaibmioi poOOTH: MOBTO-
pUTH 3aHOBO CIIpOOY BiAMOBiMAL; PO3TJISHYTH BiINOBIAHWIA HaBYAIbHUA Ma-
Tepian abo yTOYHHTH MOHATTS; NMPOCIYXaTH Bi€OYPOK IPUCBSUCHHH ma-
HOMY ITHTaHHIO.
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BasoBi, 3HaHHA AKNX
o6os'sA3koBI

1 pigHs 3anuTaHHsa
He BipHe
BanuTaHHA

YTOUHIOKO4I 3annuTaHHA A0

2 piBHa 1 piBHa

OujiHka He3aaoBinNbHa

A 4

3 piBHs BanuTaHHsA

He BipHe

BanuTtaHHa

3anuTaHHa

PoskpuBaioum cyTb

OujHka BiAMIHHO

OuiHka no6pe

He BipHe

YTO4HIOO4I NUTaHHA 3

4 piBHsA piHs

OuiHka no6pe

OuiHka 3agoBinbHe

Puc. 1

OuiHka He3aaoBiInNbHe

Tpenaxep dikcye BCi 0COOMMBOCTI POOOTH CTYJCHTa 3 TECTAMH,
BpaxoBye KUIBKICTH CIIPO0 BiAIOBiel Ha KOXKHE 3alMTaHHSA, SIK OTPHMaHa
BipHa BiINOBiIG (I0aTKOBE BUBUEHHS HaBYAIFHOTO MaTepiaiy, BiIEOYPOK,
KUIBKICTh cHpoO BiIOBiNeH, MoTpayeHWit 4ac Ha BipHY Biamosigs). Ha
OCHOBI 3a3HAYCHOI'0 TPECHAKEP PO3PAXOBYE OANbHY OLIHKY MO KOXXHOMY
TECTY 1 CepeIHbOCTATHCTUYHY OLIHKY 32 OKpeMHi po3ait abo B IJIOMY IO
JIACIUILIIHIL.
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BUKOPUCTAHHSA XMAPHUX EJIEKTPOHHUX PECYPCIB
I CEPBICIB Y HABUAHHI IT-®AXIBIIIB
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YHAH Yipainu, Kuig
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Cy4acHUii eTarr pO3BUTKY BHUILOI OCBITH IOB'SI3aHHUH 3 MEPEX0J0M
JI0 TIPaKTHYHO{ peartizallii HOBO1 OCBITHBOI IMapagurMH, sKa CIIpsIMOBaHa Ha
CTBOPEHHSI IUTICHOI CHCTEMH BiIKpUTOi Oe3nepepBHOI OCBITH, Ha PO3LIU-
peHHS cepr CaMOOCBITHBOI MISUTBHOCTI CTYIEHTIB B YMOBaX aKTHBHOTO
BUKOpHUCTaHHs iH(MopMaliitHo-koMyHikaliiHux Texuosorii (IKT), sxi na-
IOTh MOKJIMBICTH ()OpMYBaTH Ta pO3BUBATH MPOQECiiiHy KOMIIETEHTHICTE, a
TaKOX HAaBUYKU caMOOpraHizaii Ta caMoocBiTH y Mai0yTHix IT-¢axiBuis.

OcTaHHI JOecATHPIdYs XapakTepHiI TUM, OO0 3 OJHOTO OOKy, ¥
HaBYAIBHUX 3aKJa/laX CTBOPIOIOTHCS EJIIEKTPOHHI OCBITHI CepeoBHUINA JUIs
3a0e3neueHHs] CTYICHTIB EJIeKTPOHHHMH pPecypcaMu Ta CepBicaMH Ui
npodeciiHOTO HABYAHHS, a 3 IHIIOTO OOKY, TEXHOJIOTIYHI KOMITaHii CTBO-
PIOIOTH IIMUPOKHI CIIEKTP BIACHUX EIEKTPOHHMX CEPBICIB i pecypciB Ui
MIPaKTUYHOTO BUKOPUCTaHHA y mpodeciiiHiil misuibHOCTI. [loeanyBaTu Taxi
iHCTpYMeHTH sl HaB4aHHS MaiOyTHiX [T-(axiBIiB JOULTEHO y €JHHOMY
ribpuHOMYy XMapo opieHTOBaHOMY HaBuanbHOMy cepenosuili (I'XOHC),
mig skuM po3yMietbes IKT-cepenoBue, mo QpyHKIIIOHYE Ha OCHOBI TEXHO-
JIOTI XMapHUX OOYHCIICHb Ta BKIIIOYAE JUIAKTHYHO OOTPYHTOBAHE BUKO-
PHCTaHHS HaBYAJBHUX ENEKTPOHHHX PECYPCIB 1 CEpBICiB XMapu HaByajb-
HOTO 3aKjaJy Ta IHIIMX 3arajibHOJOCTYIHHUX XMapHHUX €JIEKTPOHHUX pe-
cypciB i cepicis [1].

BukopucranHi enekrpoHHux pecypci i ceppiciB ' XOHC mns op-
rarizanii HapuaHHs MaiOyTHiX [T-QaxiBIiB 3miliCHIOETBECSA BIAMOBIAHO IO
HacTymHUX mporenyp. Ilepina mporeaypa nependavae iHTErpyBaHHs OHJIANH
SIIEKTPOHHUX OCBITHIX pecypciB y enekTpoHHI HaBuanbHi Kypcu (EHK) 3
JUCHHUIUTIH mpodeciitHoro cnpsmyBadus y Mmexkax CLMS mmatdopmu. st
camMocTiiiHOro nornuoeHoro onpamtoBanHs B Mexxax EHK crynenram peko-
MEHIYIOThCS BifiOpaHi eNeKTpOHHI HaBYalbHI PECYpCH TaKMX KOpIopa-
TUBHUX akajgeMiuHux xmap, sk: Microsoft Imagine Academy, Cisco Net-
working Academy, IBM Academic Initiative, Prometheus ta in., mo mo-
3BOJIsIE (QOPMYBATH y CTY/AEHTIB MOTHBAIIIO JI0 OCBOEHHS HOBUX HaBYaJb-
HUX MaTepiaiiB; 3JaTHICTh 3IMCHIOBATH CaMOCTIHHWUN BHOIp OHJIAWH pe-
CypCiB JUIsl TIPOJOBXKEHHSI BJIIACHOTO CaMOPO3BUTKY B OOpaHOMY HampsiMi;
OyayBaTH Ta KOPHTYBaTH BJACHY CaMOOCBITHIO TPA€KTOPIIO, perjamMeH-
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TYIOYH Ta KOHTPOJIIOIOYHM Yac MPOXOKEHHS HaBYaHHS 3a NOJATKOBHMH
OHJIAMH Kypcamu; (JOpMyBaTH aJeKBaTHY CAaMOOILIIHKY CBOIX JIOCATHEHb; 3/1aT-
HICTh TPOXOKEeHHS mpodeciitHol ceprudikarmii. Jns migBumieHHs edek-
TUBHOCTI HABYaHHS JIOLUIEHO BUKOPHCTOBYBATH TaKi METO/IM HaBYaHHS, SIKi
nepenbadatotTs aktuBHe 3actocyBaHHSA IKT, 30kpema: meromm mepesep-
HYTOTO Ta 3MILIAHOTO HaBYaHHs, MPOOJIEMHO-TIOUIYKOBI Ta IHTEPaKTHBHI
METOTH, METOIH POCKTHOI MisTFHOCTI Ta KOYYHHTY.

Jpyra npouenypa nependadyac BUKOPUCTaHHS HAaBUAJIBHHUX cepe-
JIOBUII JUISi MIPOTpaMyBaHHs, IO MOCTymHI y Mexax IT-iHdpacTpykrypu
3aKyaay BHINOI OCBITH (BipTyanpHHI poOoumii crin Daas) i y xmapHOMY
cepemosumii (Azure, ejudge, Programmr.com, Packet Tracer). ®opmyroun
3aBIaHHS A MPakTUYHOI minrotoBku IT-¢axiBIiB, peKOMEHIYEMO BHKO-
PHUCTOBYBAaTH BH3HAYCHI HAaBUAJIbHI CEPEJOBHINA UL POrpaMyBaHHI, 3Ha-
HOMJISYM CTYJCHTIB 3 MOMIIMBOCTSIMH PI3HHUX CEpBICIB 1 ruiaTdopm, ski
noctynHi y IXOHC. Takum 9uHOM y CTyOeHTIB (OpPMYIOThCS 34aTHOCTI
CaMOCTIHHO OOMpaTH ONTHMalbHUM IUIAX U JOCATHEHHS METH, BH3Ha-
YaTy TMOCIIOBHICTh Ta TPUBATICTh €TAIIB CBOET MISTIBHOCTI, CAMOCTIlHO
3ilicHIOBaTH BUOIp IHCTPYMEHTIB, pecypciB Ta cepsicis [2, 3].

TpeTboro TpOLEAYpPOI0 BHKOPUCTAHHS XMAapHUX EJIEKTPOHHHX
pecypciB 1 cepBiciB € 3abe3leueHHs1 opraHizalii rpyrnoBoi MpoeKTHOi po-
00TH 3 BUKOPHCTAHHAM TiOPUIHOTO XMapo OPIEHTOBAHOTO HABYAIBLHOI'O
cepenosuiia Ha miatgopmax Microsoft Office 365, G Suite. Bukopucranus
METOJy TPYIOBOi MPOEKTHOI poOOTH B mpolieci HaBuaHHS MaiOyTHix IT-
(axiBIiB, CrIpUATAME IX BMIHHIO 3MIMCHIOBATH IIOIIyK, aHaji3 Ta J00ip
HeoOxinHoi iHpopMmaii. BukopucToBytoun cepBicH IS MIaHYBaHHS JisIb-
HOCTi, HaJIaroJKCHHS KOMYHIKAIlil Ta CIIBIpAaIli, SIEKTPOHHI pecypcH s
He(hopMabHOI OCBITH, IHCTPYMEHTH ISl 3AIHCHEHHS OLIHIOBAaHHS Ta ped-
JeKcii, cTyneHTn OyayTh pO3BHBAaTH BMIHHS €(DEKTHBHO PO3MOAUIATH Ta
IUTAHYBAaTH BIIACHWW 9ac, KOMYHIKYBAaTH, CITIBIIpalfOBaTH B KoMmaHi. Pea-
JIi3aiis MpoekTiB (axoBOTO CIPSIMYyBaHHs B INPOLECI IPYNOBOT MPOEKTHOT
poOOTH cHpUSTUME 3pOCTAHHIO X MOTHBALIl IO CaMOOCBITH, PO3BHUTKY SIK
npodeciiHuX HABUYOK, TakK 1 ocobucTicHux [4, 5].

Po3po0iieni nponenypyu BUKOPUCTAHHS XMAapHUX €JICKTPOHHUX pe-
cypciB 1 cepBiciB ' XOHC narores MosxnmBicts MaiOyTHIM 1T-axiBipsiv
OI[IHUTH Ba)JIMBICTH CaMOOCBITH, (QopmyroTh iHTepec m0 obpanoi IT-
npodecii Ta moTpedy y MOCTIHHOMY CaMOBIOCKOHANEHHI. JlocTyn 10 pi3HUX
TUIIB pecypciB, IHCTPYMEHTIB Ta mmaTdopMm ¢opmye y manOyrtHix IT-
(axiBIiB MOTHBAIIIIO 0 OTPUMAHHS HOBUX 3HaHb Ta CaMOCTIHOI MoOy-
JIOBU BJIACHOT TPA€KTOPii HABYAHHSI, BMIHHSI 3/1iiCHIOBATH TOIIYK e(eKTHB-
HUX IUIXIB JUIsI BUKOHAHHS NPAaKTHYHUX 3aBJaHb, 3[aTHICTb 1O KOMYHi-
Kalil, criBmpani ta koormepailii. BnpoBampkeHHs B npakTuKy npodeciitHoi
miAroToBKK MaiOyTHiX IT-daxiBuiB po3poOIeHNX IpoLeayp BUKOPUCTAHHS
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I'XOHC cBimunTh mpo 3HAYHE MiABUINEHHS PIBHSA C(HOPMOBAHOCTI HpO-
(eciitHOT Ta caMOOCBITHBOT KOMITETEHTHOCTEH y MailOyTHIX ¢axisuis 3 IT,
IO MiATBEPKYETHCS Pe3yJIbTaTaMM IeJaroriYHoro excriepuMmenty. Kinb-
kicte MaitOyTHiX IT-¢axiBiiB, SKi HaBYAIHCS 32 PO3POOIICHIMH IMIPOIEIY-
paMu BUKOPHCTAaHHS XMapHHUX €JIEKTPOHHHUX PECypciB i CepBiciB Ta Ipo-
JIEMOHCTPYBaJIM BHCOKHH piBEHb C(HOPMOBAHOCTI CaMOOCBITHBOT KOMIIE-
TEHTHOCTI, CTaHOBUTH 48 %, mo Ha 35 % OiIblIe MOPIBHAHO 3 KOHTPOJIb-
HOO rpymo. Bucokuii piBeHb npogeciiiHoi KOMIIETEHTHOCTI IIPOJJEMOHCT -
pyBasu 36 % CTyIEHTIB eKCIIEepUMEHTAIbHUX TPy, mo Ha 12 % mepeBu-
IIy€ BiAMOBigHE 3HAYCHHS y KOHTPOJIBHIN TPy,
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IIpobnema 3MeHIIEHHST KUTBKOCTI Cy0 €KTiB HaBUaHHS y 3aKJIafax
OCBITH BHACJIJIOK 3MEHIICHHS IIUIFHOCTI HACEJICHHS Y CUTbCBKUX perioHax
He € cnennivHoI0 I YKpaiHu. 3a3HadueHa Ta MOB’A3aHi 3 Helo mpobieMu
JOCIIKYBaJIMCS Y PI3HUX KpaiHaxX po3nounHaroun 3 80-X poKiB MUHYIIOTO
cTomiTTsA. ['0IOBHIM HampsMOM 3a3HauCHHX JOCIKEHb OyII0 OTpUMaHHSI
JIOCTOBIPHMX JIaHMX IIOJI0 BAapTOCTI HaJaHHS OCBITH y pO3paxyHKy Ha
OIHOTO Cy0’€KTa HaBYAHHS i MO0 SKOCTI OTPUMAHOI HUM OCBIiTH. Y Me-
pexi [HTepHeT € KilbKa IPYHTOBHMX OTJISIB, SIKi 0a3ylOTHCS HA JJaHUX, OTPH-
MaHUX M€ 3 KiHII CIMIECATHX pOKiB MHUHYmoro cropiqus [7, 9, 10]. Aua-
J3yI04M 3a3HAa4yeHi Ta IHIII JpKepelsia, MOYKHA JIHTH BUCHOBKY, IO ICHYE
JESIKI po3MIp 3aKIagy OCBITH i, IPUPOJHO, KUTBKICTh YUHIB Y HABUAIBHIN
rpymi (knaci), 3a sikoi eheKTHBHICTh (PYHKLIOHYBaHHS 3aKJIaJy OCBITH Haii-
Ouremma. 3 ogHOTO OOKY, BApTICTh HaBYAHHS OMAHIET OCOOH, BUXOISYH 3 JTAHUX
oniaiB [7, 9, 10] MiHiMasbHa 3a HassBHOCTI Y 3akiaji ocBitu 300—600 yuHiB, 3
IHIIOTO — SIKICTH OCBITH, 32 JAaHUMH THX XK€ JDKEpell, 0COOIMBO IeTaIbHO
[IPOAHANI30BaHUX JOCIIIHHUISIMH, 1110 BUKOPUCTOBYBaJIM JA0CBig ocBiTH [la-
Hii [8] i BaxmBUX s YKpaiHH JaHUX, MOJaHUX Yy JuKepenax [1-3], mae
TEHJICHIIIIO 10 30UTBIIICHHS, OCOOIMBO Y JOBIOTEPMIHOBOMY BHSBI, ITPU 3MECH-
IICHHI KUTBKOCTI Cy0’eKTiB HaBuaHHs y Tpymi [7, 10]. Pasom 3 Tum, Big-
3HA4€HO, L0 SIKICTh OCBITHM CYTTEBO 3MEHIIYETHCS NMPHU 3MEHLICHHI Kilb-
KocTi 0ci0 y HaBuanbHii rpymi go 6 i menmre. JI. Crneiis (Slate John R., [10])
BHUOKPEMJIIOE SIK OJIHY 3 HPUYMH 3a3HAYEHOT0 BiJICYTHICTh MOXKJIMBOCTI 3a-
CTOCYBaHHS y MAllUX Ipylax METONMK i TEXHIK HaBYaHHs, 33 SKUX Y OC-
BiTHBOMY Tipo1ieci popmyBanucst 6 BaXJIUB1 IJIs1 Cy4acHOT JIFOIUHU SKOCTI —
3IATHICTH IO POOOTH B KOMaHJi, KOMYHIKAIlil, BiIIOBiTaTbHOCTI. BiTuns-
HsHI pKepena [1, 4, 5] HeoTHO3HAYHO BKa3yIOTh Ha (PaKTOp, BUOKPEMIICHHIHA
TakoXK ¥ y iHo3emHux myoOmikamisix [9, 10] — HeMOXIMBICTh (hiHAHCOBOT
MOTHBaIlii 3aIy4eHHS] O POOOTH y 3arajibHOJOCTYIHHX ILIKOJIaX 3 Kilb-
kictio yuriB 200 i MeHme oci6 IMifiCHO BHCOKOKBaNi()iKOBAaHMX YYHTEIIB,
HEOOXIHICTh POOOTH BUMTEIIB y «OaraTompeaMeTHOMY» pexumi. Y Oara-
THOX IYOJIKAIiIX HABOJITHCS TPUKIIAIN BUKIAIAHHS OHUM YJHTEIEM I SITH
i OlnbliIe peIMETIB B OCHOBHIM 1 cTapIIii mIKOJIi.
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TakuM YHHOM, BUXOISYH 3 PE3yIbTATIB aHANI3Y JOCUTH PEIpe3cH-
TaTUBHOI KITBKOCTI JDKEpPEN, MOXHA MIATH BHCHOBKY IIOJO IOLLIBHOCTI
mepexoay J0 opraHizamii B YKpaiHi Mepexi 3arajJbHOOCBITHIX 3aKjaliB
OCBITH 3 BUKOPHUCTaHHAM MOJEJi OCBITHIH OKPYr — OMOpHA IIKOIa — (DiTis
onopHoi mkoyn. IIpoiiec po3noyaBcs, UTFOCTPAIIE0 [IbOMY € JIaHi, MOaHi
Ha puc. 1.

Puc. 1. Ctan popMyBaHHs Mepe:Ki OmOPHUX 1WKin B YKpaiHi [6]

Pa3oMm 3 THUM, BHHHKA€ JOCUTH BENHMKa KUIBKICTh HOBHX MPOOJIEM.
OpHi€l0 3 TOJIOBHUX MpoOJeM, 3a[uisi po3B’si3aHHS sKO1 i BinOyBaeThCs
BIIPOBA/PKEHHSI CHCTEMH OIOPHUX ILIKLI, € IMiJBHIIEHHS SIKOCTI OcBiTH. BoHa
BHpINTYeThCA MIISIXOM: a) MIBUIIECHHS SKOCTI BUKJIATaHHA (3IHCHIOETHCS
3aJy4eHHSIM BHCOKOKBaJIi(hiKOBaHUX KaJpiB, 3aCTOCYBaHHIM HOBITHIX 3ac0-
6iB Ta QopM HaBYaHHS; O) MABUIIEHHSM SKOCTI YIpaBIIHHS OCBITHIM
mporecoM. OOGHMIBa HANPSMHU MOXKYTh OYTH peaii3oBaHi IIISTXOM 3alpoBa-
JDKEHHSI eJISKTPOHHOTO cepesoBua ocBiTHbOTOo OoKpyry (ECOO). fkicth
ITOJIaHHS HAaBYAJIFHOTO MaTepiany a) Moke OYTH CYTTE€BO MiNBUIICHA IILIA-
XOM BHUKOPHCTaHHS €IEKTPOHHHUX OCBITHIX pecypciB sIK HE0OXimHOI ckma-
noBoi ECOO, y ToMy 4Hcii CTBOPEHHS PENO3UTapiio YPOKIB KpalluX y4H-
TeNIB-TIPeAMETHUKIB OKpyTy. O60B’s13k0B0OI0 yacTuHOIO ECOO MaroTs OyTn
JISUTBHICHI Cepe/loBHUIla 3 KOXKHOTO IpenMera Ta 3aco0M opraHizauii rpy-
1oBoi podotu yuHiB. IlokpamianHs ynpaBiliHHS OCBITHIM IporiecoM 0) Mae
nocsratucst 3a HasgBHOCTI B ECOO 3aco6iB 3a0e3medeHHS 3BOPOTHOTO
3B’SI3KY «y4YEHb—YUHTENbY, 3B 13Ky MK yduTesieM 1 6aTbkamu (OMiKyHAMH)
yaHs1, 3a0e3MedeHHs MPOBEICHHS HABYaHHA y OYHIM, 3MIMIaHii i AWCTaH-
HiitHill ¢popmax, 110 3a0e3MedYnTh peabHy HENepepBHICTh HaBYAIBHOTO
MIPOIIECy /I KOXKHOTO Y4YHS OTIOPHOI KO Ta T iii. st agMinicTparii
3aKiaxy Mae 3abe3ledyBaTuCs HENepepBHUN KOHTPOJb 3a BiIBiXyBaHHSIM
3aHSATh KOKHMM yuHeM (a0o Horo ywacti y JAMCTaHI[IHHOMY HaBYaHHI).
Cneundiunoro gt ECOO e Bumora miono 3a0e3nedyeHHS HUM OOJIKY
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JSUTBHOCTI BUUTEIIB, OCOOIMBO B TIEPioa MPOBEACHHS HUMH 3aHATH Y JHC-
TaHIiHIA Gopmi. YCiM 3a3HAYEHUM BUMOTAM IOBHICTIO BiIIOBINAE €JICKT-
ponHa mardopma YHiBepcanbHH OCBITHIN mpocTip «AkueHt» — http://ac-
cent.com/ .

JlitepaTypa

1. SIk BpsATYBaTH CUIBCBHKY OCBiTY B YKpaiHi [EnekrpoHHuMii pe-
cype]. — Pexxum mocrymy: https://konkurent.in.ua/news/ukrayina/10191/ak-
vryatuvati-silsku-osvitu-v-ukrayini-.html

2. Cinbebki ko peopMyroThCsi B OCBITHI OKpyru [EjekTpon-
Huit pecypc]. — Pexxum nocrymy: http://www.zvyagel.com.ua/?p=5256

3. Illo Take omopHi mkosu: pedopma y 3aMUTaHHIX 1 BIIIMOBIIIX
[Esextponnuii pecype]. — Pexxum moctymy: https://osvitoria.media/experience/
shho-take-oporni-shkoly-reforma-u-zapytannyah-i-vidpovidyah/

4. Yu cranyTh omopoto onopHi mkou? [EmexkrporHmii pecypc]. —
Pexxum pmoctymy: Uu craHyth omoporo omopHi mikonu? https://dt.ua/
EDUCATION/chi-stanut-oporoyu-oporni-shkoli-255535_.html

5. Omopna mkona: BiggyiTe pisHuUIo [EmexkrponHmii pecypc]. —
Pexxum moctymy: https://ukurier.gov.ua/uk/articles/oporna-shkola-vidchujte-
riznicyu/

6. 1o Take omnopHi mwkou: pedopma y 3aMUTaHHIX 1 BIIIOBIIIX
[Enexrponnuii pecype] / Ocgitopist. — Pexxum nocrymy: https://osvitoria.media/
experience/shho-take-oporni-shkoly-reforma-u-zapytannyah-i-vidpovidyah/

7. IManpayk B. CekropanbHa AeleHTpamizallii B Taily3i OCBITH:
CTBOpEHHs Mepexi onopHux wkin [Exekrponnnit pecype] / B. IManbuyk //
VYkpaina: noaii, pakru, komenrapi. — 2017. — Ne 20. — C. 46-56. — Pexxum
nocrymy: http://nbuviap.gov.ua/images/ukraine/2017/ukr20.pdf.

8. Humlum M. K. Long-Term Effects of School Size on Students’
Outcomes / M. K. Humlum, N. Smith // IZA Discussion Paper. — No. 8032. —
March 2014. — 27 p.

9. Impacts of School and Class Size on Student Outcomes. District
Administration Practice // Hanover Research, January 2015 (Reviews the
educational research). — 28 p.

10. Slate John R. Effects of School Size: A Review of the Lite-
rature with Recommendations. (2005) [Electronic recourse] / Slate John R.,
Jones Craig H. — Pexxum moctymy: http://edresearch.yolasite.com/resour-
ces/slate.pdf
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®OPMYBAHHS IIU®POBOI KOMIIETEHTHOCTI ITEJIATOT'A:
JOCBIJI HABUAJIBHOI'O 3AKJIAZY

Tniw 1. B.l, Kapmawosa JI. A.2, Ilanda T. B2
1Cneuia/zi3oeana wikona-oumcaoox «Jlicosa xasxka»
3 NO2AUONEHUM BUBYEHHSIM [HOZEMHUX MO8
2KH3 Kuiscokoi o06apadu «Kuiscoruii obnacnuil incmumym
RICIAOUNIOMHOT 0C8IMU Neda2o2iuHUX KAOpie»
SHBK «IIC «Jlicosa kaszka» — 2imnazis «Anozeti»y
E-mail: apogey95@ukr.net, 2lkartashova@ua.fm, *apogey95@ukr.net

Cdopmoranicts 1udposoi kommerenTaocti (L[Kom) cyuacHoro me-
Jarora repeadadae HOro 3[0aTHICTh Ta BMIHHS JIOTIYHOTO Ta CHCTEMHOTO
BUKOpHCcTaHHA iH(MopMmariitaux texuoiorid (IT). Huni, B ymoBax craHOB-
nenHst HoBoi Ykpaincekoi mkomu (HYLI) [1, 3] HenepepBHE MiABUIICHHS
pieas LIKoMm nenarora 10o3BOJIMTH OTIEPAaTHBHO Ta aJeKBAaTHO pearyBaTH Ha
BCi mporpecuBHi yMoBH mpodeciitnoi misbHOCTI. PiBens [[Kom motpedye
HEIepepBHOTO PO3BUTKY, 1110, Y CBOIO YEPry, YHEMOXIIUBIIIOE OOMEXEHHS
00’€MiB Ta HOBU3HH HABYAJIBEHOTO MaTepiay 3a3/ayierins BU3HAYCeHUMH Me-
*KaMu, TepMiHamu Ta piBHeM. BigmosinHo no Konnenuii HYII: «Hackpizue
3actocyBaHHs IT B OCBITHBOMY IIpolieci Ta YIPaBIIiHHI 3aK/IaJaMu OCBITH i
CHCTEMOIO OCBITH» [3], IO «Ma€e CTaTH IHCTPYMEHTOM 3a0e3MedeHHs YCIixy
Hogoi mwkonm». ®opmyBanus [[Kom nependauae «BreBHeHe, a BOJHOYAC
kputiyHe 3actocyBaHHs [T 11t cTBOpeHHS, OMIYKY, 00poOKH, 0OMiHY iH(Op-
Margiero Ha po0oTi, B ImyOIigHOMY MIPOCTOPI Ta MPHUBATHOMY CITLUTKYBaHHD.
OpnHielo i3 eeKTUBHUX NPAKTHYHUX peallizallii 3a3HaueHoro BOa-
Yamach MOXUJIHBICTh po3BUTKY L[KoMm B iHHOBamifHHX ymMoBax. 3a3HaueHE
CIIyr'yBaJIO MiZICTaBOIO I MPOBEICHHS MeIaroriqHOro eKcrepuMeHty «Bu-
KOPUCTaHHS y HaBYaJIbHO-BUXOBHOMY Tpolieci TiMHa3il «Amnorei» enexT-
porno-ocBitHROTO pecypcy (EOP) «ACCENT) sk iHHOBAIIfHOTO TTepCIieK-
THUBHOTO 3ac00y, 1110 MiCTHTh iHCTpyMenTapiit (MobiSchool) ms crBopenns
e-cepeioBHIIa» [2, 4]. 3 METOO MIATOTOBKYU IMEAAroriB A0 ASUTBHOCTI B yMO-
Bax e-Cepe/ioBHIIa HaBdaIbHO-BIX0BHOTO KoMImiekey «IIIJIC «Jlicoa ka3ka» —
riMHa3is «Amorei», po3poOHMKaMH HETEPEepBHO IMPOBOIUINCH MancTep-
KJIacH, TPEHIHTHW, BeOTpeHiHrn Tomo. s ydacTi B 3a3HaYeHUX 3aX0/ax
YYaCHUKH PO3NOIULUIACE 3aiIeKHO B piBHA L{KoM: HM3BKWMIA, JOCTaTHIN Ta
BUCOKHMH. BianoBigHo 10 1poro ¥ po3poOisuincst mporpamu podotn — ix
3MICT ITIOBHOKO MIpPOIO BpaxoByBaB IOYaTKOBHH piBeHb LIKoMm Ko>xHOTO
ydacHHKa. B OCHOBY ekcnepuMeHTy Oyno MOKJIAJEHO NPHIYLICHHS, 10
cyrTeBe minBuIeHHs piBHA L[KoM menmaroriB € MOJIMBUM 32 YMOBH pO3-
TOPHEHHS iXHBOI POQECiifHOT MISUTPHOCTI B IHHOBALIITHOMY €-CepeOBHIII
mobiSchool, 3acagamu po3pobieHHs SIKOTO CTaNy MPUHIIUIH JIOCTYITHOCTI,
3pO3YMIIOCTI, BiIIIOBIAHOCTI PO3BUTKY CYCIIUIECTBA TOLIO.
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VY LiIOMy eKCIIEpHMEHT HOCUB MOPIBHIOBAIBHHI XapakKTep: BUSB-
ysutacs BigMiHHicT MK piBHeM 1lKom Ha mowarkoBomy eTarti (KOHCTaTy-
BaJILHHUI €Tal), IOTOYHUM pPIBHEM — KOHTPOJIbHE OIIHIOBAaHHS 3MIHH PIBHS
KoM (cdhopmyBanbHUH eram) Ta MiJICYMKOBHM pPIiBHEM — 3IHCHIOETHCS B
KIHI[I eKCIIEpUMEHTY (3aBepliasibHUM eTan). Pe3ynbraTuBHICTh 3MIiHU B piB-
usx [[Kom BumTeniB 3akiaay B yMoBax e-cepenoBuiiia mobiSchool omimto-
BaJlacs 32 HACTYIIHUMHU KPUTEPISIMU: 3HaHHS TEOPETUYHOTO Marepiany (BH-
kopucta"ss [T B mpodeciiiHiii qisUTEHOCTI); YMiHHS pO3B’s3yBaTH mpode-
CiifHI 3ajmaui B ejekTpoHHOMY Qopmarti (e-popmari) (po3poOliieHHs Ha-
BYAJIFHO-METOWYHIX €-3ac00iB Ta 3aBaHTaXEHHS B ocoOmcTy e-6i0imio-
TEKy, IX BUKOPHCTaHHS B OCBITHBOMY IPOIIECi; PO3POOJICHHS €-TECTiB, J10-
JlaBaHHsI OMAIIHIX €-3aBJlaHb, HAIOBHEHHs €-)KypHally; e-CHUIKYBaHHS 3
YUHSAMH Ta iXHIMH OaTbKamu (IIPOBEIEHHS €-300piB), IPOBENICHHS €-YPOKiB
TOIIIO); 3aCTOCYBaHHS HA0OYTHX 3HAHb B YMOBaxX TPAJHUIIHHOTO HABYAILHOTO
cepenoBHUIa (09HA, TUCTAHIIIMHA UM 3MilllaHa (popMa HaBYaHHS) Ta B YMO-
Bax IHHOBAIIITHOTO e-cepenoBuina. Ha OCHOBI 03HaueHUX KPUTEPIiB Oys0
mpoBeAeHo omiHioBaHHA piBHIB [[KoMm memaroriB 3akimamy 3a TakuMH piB-
HSIMM: TNOYAaTKOBHMH, NOCTAaTHIH Ta BHCOKHH, Ha ONMCAHMX €Tamax eKcIe-
pumenTty. Ha puc. 1 npoieMOHCTPOBaHO 3BEJCHI pe3yibTaTy, SKi CBiI4aTh
IIpo Te, M0 BUKOpHUCTaHHSI «CHCTEMH AMCTAHIIHHOTO HAaBYaHHS TiMHAa3ii
«Amnoreit»y g popmysansst [IKom BunTeliB € eheKTHBHHUM.

100 -
801 piBeHb
60 - HU3LKUN
40 - ] M focTaTHIN
201 ] M BUCOKUH
0 . : y
Ha MOYaTKy B CepeIuHi B KiHIIi

Puc. 1. ChopmoBaHnicTs n(ppoBoi KOMNETEHTHOCTI MeaaroriB rimuasii
«Amnoreii» (Ha MOYaTKY, B cepe/HHi Ta B KiHli excniepumeHTy) (%)

Hocsin BrpoBamkennus mobiSchool, sk iHcTpymenTapio po3po6-
JICHHSI €-CEPEeIOBHIIa, MOKa3ye, M0, OKPIM LUICH O3HAYCHUX BUILE, JOCH-
TaroThCs iX MOXiAHI CKIaJHUKHU: OpPTaHi3allig Ta MiATPUMKA OCBITHROT JisUTb-
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HOCTI IeJaroriB Ta y4YHiB 3a BCiX (OpM HaBUAHHS; MiOBUINEHHS SKOCTI
ocBiTH; 3a0e3Me4YeHHs! JIOCTYIHOCTI SIKICHOT OCBITH y IepioJl KapaHTHHY,
nmaHaemii Toro [5].

Pesynpratn BrpoBamkeHHss «CHUCTEMM IWMCTAHIIMHOTO HAaBYAHHS
riMHa3il « Armoreii»», BKa3ylOTh Ha HOTO IepeBaru:

— JIOCTYITHICTh Ta 3PO3YMUIICTh IHCTPYMEHTAPIIO A€ MOXKJIHMBICTh
MpamoBaTd KOpHCTyBauaMm 3 HeBHcokuM piBHeMm L[[Kom (3 HemepepBHUM
MTOCTYIIOBUM ITiIBUIIICHHSIM );

— IOCTYITHICTh Ta 3pO3yMUIICTh IHCTPYMEHTApIilO JIa€ MOXKJIMBICTh
HelepepBHO MiABHUITYBaTH piBeHb [[KoM kopucTyBauis;

— HasBHICTb CHCTEMH YIPABIIHHS HaBYAHHSIM SK OKPEMOTO Y4HS,
Tax i rpynu y4HiB;

—HenepepBHa online Ta offline migrpumka, KOHCynbTamii, Tpe-
HiHry, HanoBHeHHs WEB-010mioTekn, po6oTa 3 KOHTEHTOM, HaBYaHHS KO-
PHUCTYBaUiB Ta MATPUMKa (QYHKITIOHAITY, OHOBJICHHS BEpCiii;

— BIICYTHICTB MOTpeOH mifkiIroyaTtu (axiBLs 3 NpOrpaMyBaHHS UM
CaMOCTIHO 3aliMaTHCS pO3pOOICHHSIM KypCciB — (QYHKIIIOHYBaHHS pecypcy
MIATPUMYETHCSI PO3POOHUKOM Ha BCIX eTamax.

Jlitepatypa
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perehodimo-vid-shkoli-v-yakiy-tilki-napihayut-znannyami-ta-vidtvoryuyut-
yih-do-shkoli-kompetentnostey-252819 .html

2. Kapramosa JI. A. Binkpuruii MepexxeBuii pecypc «Accent»: iHHO-
BamiiiHi MoxuBocti i ocsitsH / JI. A. Kapramosa // XKypuan «Kowm-
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4. ITmimm 1. JlucraHuiiiHe HaBYaHHS B IIKOJI: BHKOPHCTOBYEMO
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TpynoB XI MexayHapoaHOH HaydHOU KoH(pepeHiwn (29 ceHTIOps — 6 OK-
126pst 2016 r., r. Uepycanum, NU3pauns). — C. 16-19.

5. YHiBepcanbHUil OCBITHIH NPOCTIp «AKLEHT» : IyOuikanii mpo
Hac [Enextponnnit pecypc]. — Pexxum moctymy: http://ac-cent.com/public-
cations/
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Lleguyx JI. ﬂ.l, Jlanincoxuii B. B.2
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imeni I pueolpi;z Ckosopoou, eyn. Cyxomauncvkozo, 30
E-mail:'sheld65I@gmail.com, “vit_lap@ua.fm

CrpiMKH#l pO3BUTOK iH(POPMAIIfTHUX TEXHOJIOTIH HaJa€e MOKIIH-
BICTh YIIPOBAIUTH B Cy4aCHUI OCBITHIH MPOIEC BUIOT IIKOJH IHHOBAIIHHI
METOJH HaBYAHHS, Cepel AKMX 0COONMBE 3HAYCHHS 3aiMAalOTh KOMIT FOTepHI
imitanifiai komrurekcu (KIK). Taka TexHOmOTis 103BOJIsIE MaitOyTHIM MeHe-
JDKepaM, YIPaBJIIHISIM OCBOITH SIKICHO HOBHWH MiAXiJ 1O 3MifICHEHHs BIac-
HUX JIiiA, CyTh SKOTO MOJISATAE B IHTErpallii MUCICHHS, KOMYHIKAIIii Ta JTisb-
HocTi. [Ipobiema macMBHOCTI 3HaHb HHUHI CTajga OJHIEI0 3 KIIOYOBHX,
OCKUIBKH CTY/ICHT, 3HAHHS SIKOTO 3HAXOJATHCS Y JIATEHTHOMY CTaHi, He 3aB-
KIM 3AATHUH iX aKTyali3yBaTH, HE 3aCTOCOBYE CBOI 3HAaHHS Yy Mpoleci Ha-
BYAHHS Ta IHINMUX BUAIB JISUIBHOCTI. SIK HACIIIOK YacTWHA HAKOIWYEHMX ITif
Yyac HaBYaHHS 3HAHb 3AJIMIIAETHCS HE3aTPeOYBAHOIO 1 3 YaCOM BTPAYaETHCSL.

[IpobGmema momryky ¢opMm, MeTOniB i 3aco0iB HaB4aHHS, sIKi O 3a-
OesmeuyBaiv (OPMYBaHHS 3HAHB, IO CTaBAIM O OCHOBOIO MPOdECIHHOT
KOMIIETEHTHOCTI, TIOTpeOye TMONIYKY CBOTO BHPILICHHS 1 Pe3yabTaTH J0-
CJIIJUKEHb TEOPETHYHUX TA METOIMYHUX ACIEKTIB BUKOPHCTAHHS CePHO3HHX
irop y BHIIIIM OCBITi, 30KpeMa y Mpoleci HiArOTOBKY YIPaBJIiHIIIB, HaJAl0Th
MOJIMBICTE CPOpPMYBaTH HOBI MIAXOTH IO 3a3HAYCHOTO IIpolecy, 3abe3-
MEYUTH MIArOTOBKY MaiiOyTHIX MEHE/PKEPIB Ha Cy4aCHOMY PIBHI.

EBouttontiss KOMIT'FOTEPHUX TEXHOJIOTIH Pa3oM 13 3pOCTalOHOI0 IIBUI-
KicTio [HTEepHET-KOMYHIKaIliil CrpHse BUKOPHCTAHHIO MPOTPAMHOTO 3a0e3-
MIEUSHHS JUIsl CUMYJISILIT Ta 3aCTOCYBaHHS JUIOBHX irop y BuIuii ocsiri. L{i
TEXHOJIOTTYHI Ta METOJWYHI IHCTPYMEHTH MOXXYTh 3HayHO 30araTWTH JO-
CBiJl HABYaHHS NMPAKTHYHO y OyIb-sAKif raiy3i 3HaHb. AHAII3YIOUH 3aKOp-
JIOHHUH Ta BITYU3HSHUI JTOCBI BUKOPUCTAHHS KOMIT IOTCPHUX IMITAIITHIX
KOMIUICKCIB Y HaBYaHHI MOXKHA 3 YNEBHEHICTIO TBEPIMTH, L0 HAYKOBUI
iHTEepec IO BIPOBAHKEHHS IFPOBUX TEXHOJIOTIH 1 CHMYIIALIN Yy BHUIIH OCBITI
MOCTIHHO 3pocTae. Pe3ynbTaTé MpOBEAEHHUX JOCTIPKEHb MOKa3yloTh, IO
3aCTOCYBaHHS CUMYJLALIN pearsHOi MAaiOYTHROI MiSUTBHOCTI ITO3UTHBHO BILIH-
BAalOTh Ha LTI HaBYAHHS y BUINHA MKOJi. JIOCTHTHUKKM BHU3HAYAIOTH TPHU
LUISIXM IHTETpYBaHHS CUMYJLALINA Yy Ipolec HaBYaHHS: Hi3HABalbHI, IOBe-
IIHKOBIi Ta aheKTUBHI.

Cumyssiiiss MaiOyTHBOT podeciiiHOT AISUTHHOCTI SICKTPOHHIM OCBIT-
HiM pecypcom (EOP) y HaifmpocTimoMy BUMAIKy 3BOIUTHCS IO TEHEPY-
BaHHS HpodeciifHO 30pi€eHTOBAaHOI CHUTYaIliifHOI 3amadi, sIKy, B MPHHIHAII,
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MOXKHA TOAaTH y (OpMi TeKCcTy Ha marepi. AHalli3 KOHKPETHOI CHTYyarlii —
11e TIH0O0KE 1 AeTabHE TOCIIIKCHHS PealbHUX a00 MITyYHUX 00CTaBUH, 10
BUKOHYIOTBCS JUISl TOTO, 00 BUSBUTH XapaKTEPHI BIACTHBOCTI KEPOBAHOTO
o0’ekTa 1 MOJATH IUIaH T'eHepyBaHHsA Kepyroodoro BIUmMBY. Lleit meron
JOLIJIBHO 3aCTOCOBYBATH Y HIArOTOBII MalOyTHIX YIpPaBIIHIIB, OCKUIbKA
BiH pO3BHMBAE aHAJITUYHE MUCICHHS CTY/AEHTIB, CHCTEMHHMH INIXix M0
BHpIMICHHS MPOOJIEMH, JT03BOJISIE BHOKPEMITIOBATH BapiaHTH MPABHIBHUX i
MIOMUJIKOBHUX YIPaBIIHCHKHX pillleHb, AoOupatu (i (opMynioBaTH) KpH-
Tepil 3HaXOIDKCHHS ONTUMAIBHOTO PIlICHHS, BYNTUCS BCTAHOBJIIOBATH Ji-
7oBi ¥ mpodeciifiHi KOHTAaKTH, MPUIAMATH KOJEKTHUBHI pilIeHHS, yCyBaTH
KOHQTIKTH. AHai3 KOHKPETHOI CHTYaIlii — 11e MInOOoKe i JeTalibHe JOCi-
IDKCHHsI peaJlbHUX ab0 IITYYHHX OOCTaBHH, IO BUKOHYIOTBCA IS TOTO,
00 BHSIBUTH XapaKTepHi BiIacTUBOCTL. Lleil MeTon MOIUIBHO 3aCTOCOBY-
BaTH y HiATOTOBLI MaiOyTHIX YIpaBIiHIIB, OCKUIBKM BiH PO3BHBaE aHa-
JITHYHE MHUCJICHHS CTYACHTIB, CHCTEMHHHN MIAXiI M0 BUPIMICHHS MPOOIEMH,
JI03BOJISIE BUOKPEMJIIOBATH BapiaHTH MPAaBWIBHUX 1 MOMWIJIKOBHX YIIPaB-
JIHCBKUX pileHs, nobupatn (i QopMmynoBaTn) KpuTepii 3HAXOPKEHHS
ONTHUMAILHOTO DIllIEHHS, BYUTHCS BCTAHOBIIOBATH IiIOBI W mpodeciiiHi
KOHTaKTH, IPUHMaTH KOJIEKTHBHI PillIEHHSI, YCYBaTH KOHQIIIKTH.

CydacHe KOMIT'IOTEpHE MOJENIOBAHHS BHCTYNAE SIK 3aci0: crin-
KyBaHHA Jtofer (0OMiH iH(pOpMAIifHUMHU, KOMIT IOTEPHAMH MOJAESIMH Ta
IporpaMami), OCMHUCJICHHS 1 Mi3HAHHS SBHIL HABKOJUIIHBOTO CBITY (KOM-
I’ FOTepHI MOJIETIi COHSYHOT CHCTEMH, aTOMa TOIIIO), HABYaHHA 1 TPEHYBaHHS
(TpeHakepu), OIITUMI3aLii PIllIEHHSL, SIKE YXBAIIOE JFOAMHA (Ii0ip IapamMeTpis).

3a yac cBOTo iCHYBaHHS KOMII'IOTEpPHE IMiTaIliiiHe MOJICITIOBaHHS
IPOHMKJIO B Oarato raxysedl HaykH, cepell SKHX BXKe TpaJuLiiHO Ha mep-
IIOMY MICIli — €eKOHOMIKa, EKOJIOTIS Ta BICHhKOBI rany3i (y AesIKUX MOACIAX
BOHH TICHO TepeIutiTaioThes). [lepnr 3a Bee, CIif 3a3HAYUTH, IO MOJAHHS
cUTyariiHO1 3ama4di y ¢opmi TeKCTy Ha Iamepi, HaBiTh 3TE€HEPOBAHOTO
KOMIT'IOTEpOM, HE HaJa€ TOTO MOTHBALIHHOTO edekTy, sKkui aae Oesro-
CepellHE BINTBOPCHHS CHUTYaIlii HA €KpaHi, a pearyBaHHS MOJCNi Ha YBe-
JICHHSI CTYJCHTOM 3HAueHb MapaMeTpiB KEPYHuOro BIUIMBY TOYHO HE
3aIMIINTE Horo Oalinyxum. Pobora 3 AnHaMiuHOIO KepoBaHOIHO (iHTEpak-
THUBHOIO) MOJEIUTIO 00’€KTa BHBYCHHS PIBHOL[IHHA BUKOHAHHIO ITEPETBOPIO-
BaJIbHOT MISJIBHOCTI HaJ 00’€KTOM BHBYCHHS, IO MiATBEPINKCHO PE3yiib-
TaTaMH 0araTb0X IOCIIIKEHD.

Hdus dopmyBaHHS TpodeciifHIX KOMIIETEHTHOCTEH MEHEIXepiB,
YIIPaBJIIHIIB OCBITM MpPU BMBYEHHI Kypcy «YMpaBiiHHsS iHQOpMaliiHUMU
3B’SI3KaAMI» BHKOPHCTOBYIOTBCS TaKi CHMYJIATOPH, K «YIIpaBJIiHHA 3a-
KJIaJlaM# cepeaHboro npodeciinoro HaBgaHHsI» Ta «Reaching top position
in Universities World Rankings», ctBopenux xommanieto «JIabiycy», «Ympas-
niHHS yHiBepcuteTroM» Ta «Virtual U» crBopeHi 3a miarpumku DoHIy
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Anbsdpena I1. Cnoyna Ta @onny Crencepa. Y CHMYISTOPI BiATBOPIOETHCS
CUTYyaIlisl TPOCKTYBaHHs HaBYaIbHOI MISUIBHOCTI y cdepi mpodeciiiHoro
HaBYaHHS, 1i pecypcHe Ta KajapoBe 3ade3neueHHs. CTyIeHTH, NPalO0YH 3
CUMYISITOPOM 3aiiMaroTh no3uiifo kepiBHuka I[ITH-ycranoBu. Bukopucro-
BYIOUH BIPTYaJIbHY PCaJIbHICTh BOHHU MAlOTh MOXJIHBICTH IMPAIIOBATH B
YMOBaXx, 110 MOCTIHHO 3MIHIOIOTHCS, BPaXOBYBAaTH 30BHIIIHI KOHTEKCTH Ta
TpeHIN TPO(EeciifHOT MArOTOBKH, OCBOIOBAaTH HOBI1 IHCTPYMEHTH YIIpaB-
JIIHHSI TSUTBHICTIO HABYAJIBHOTO 3aKiIaay. Y pe3yiabTaTi OCHOBHOIO 33aucio
MalOyTHIX YIIPaBIIHIIIB € Po3poOIeHHS MOPTQOITI0 HABYAIEHUX IHPOrpaM
(BiATIOBITHO 1O BMMOT PHHKY IIparli) CBOTO 3aKJIaay Ta 3a0e3nedeHHs iX
eeKTUBHOT peanizaril.

PosrmsHyTHif miaXin 1o mpodeciifHoro HaBYaHHS YIPABIIHIIB ysB-
JS€ThCS OUTBII PEaTiCTHYHUM 1 €()EeKTUBHUM, HDK 3aCTOCYBaHHS Ha0Opy
OKpEMHX 3alHUTaHb 00 00'eKTa BHMBYEHHS, CPOPMOBAHOrO Oe3 SBHO
BH3HAUEHOTO 3B’S3KY 3 pEaIbHUM AWHAMIYHUM 00'eKTOM ympaBiiHHs. Ta-
KUM YMHOM CHUTYalliiHe HaBYaHHsI OPIEHTYETHCS Ha Te, 10 3HAHHS W YMIHHSA
JIAIOThCS HE SIK TIPEIMET, Ha KU Mae OyTH CIpsSMOBaHa aKTUBHICTH CTY-
JICHTa, a K 3aci0 BUpILIEHHs peanbHUX 3a/a4 MisuIbHOCTI (axiBis.

[Tin yac BUKOpHCTaHHS KOMIT IOTEPHUX CUMYJISILIH y HABYaJIbHOMY
MIPOIIeCi BiATBOPIOIOTECS peabHi mpodeciiiHi GparMeHTH yIpaBiIiHHSA Ha-
BUAILHUM 3aKJIaJOM 1 MDKOCOOHCTICHI BITHOCHHH 3aifHATUX Y HBOMY
(axiBIiB, CTYIECHTY 33/1af0ThCSI KOHTYPH 1 KOHTEKCTH #oro mMaiOyTHbOI mpo-
¢eciiinol mismpHOCT. OTKE KOMIT'IOTEPHI CHUMYIISILIT MOXKYTh yXKe Haii-
OMMKYMM 4YacOM CTaTH OCHOBHHUM BHJOM BHYTPIIIHBO KOPIOPATHBHOTO
HaBYaHHA, OCOOJHMBO Yy MiATOTOBI YHPABIIHIIIB, aJyke caMe KOMII IOTepHi
cCUMyISIii yce HeoOximHe, mo0 3 OMHOTO OOKYy — HamaBaTH HEOOXiTHWIMA
JOCBi MaiiOyTHIM (axiBIIM, a 3 HIIOrO OOKY — ONOCEPEIKOBAHO MOTH-
BYBAaTH X Ha OTPUMaHHSI HOBHX 3HaHb.

Jlitepatypa

1. Nanunenko JI. 1. OcBiTHiIi MCHEPKMEHT @ HaBY. MOCIOHUK /
JI. I. Hanunenxo, JI. M. Kapamymika. — Kuis : IlIkineanii csit. 2003. — 400 c.

2. KepiBauk: ¢akrop X: IadopmamiiiHi pecypcu 5K CKIagoBa
YIIPaBJIiHHS 3araJlbHOOCBITHIM HaByainbHUM 3akinanoMm / JI. M. Kaninixa,
B. B. Jlamiucekuii, 10. O. Jlopomenko // Ympasninus ocsitoro. — 2003. —
Ne 22 (70). — C. 10-11; Ne 23 (71), 2003. — C. 8-9; Ne 24, (72), 2003. — C. 13.
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JisnbHicTh ¢axiBus, skuii 3abe3nedye npodeciiHuii nepexnan y
NeBHI HAyKOBIM 4M TeXHIUHIA ramysi, Mae cBoto cneundiky. OcobauBoi
aKTyaJbHOCTI ¥ 3B 3Ky 3 MOTJIHOIEHHSIM HTErpalliifHuX IpoIieciB HabyBae
JISUTBHICTD TIepeKiafava aBialiiiHoi ramysi. Ilepexnmamad, mo cneniaiizy-
€TbCsl Ha Mefialii B rany3i aBiauii, y cBoiii npodeciiiHiil AisiIbHOCTI BUKO-
Hy€ HaWpi3HOMAHITHINII 3aBHaHHSA. 30KpeMa MOCIYTH TepeKiagada Heoo-
XIIH1 1A

— TIepeKJIagy TEeXHIYHOi HOKyMEHTallii, OB’ A3aH0i 3 TeXHIYHUMHU
XapaKTepUCTHKAMU aBiallifHOTO 00JIaTHAHHS;

— MepeKiIay IOpUANYHUX JOKYMEHTIB, OB SI3aHUX 13 PEryIISIiEr0
BITHOCHH «IIaca)kup—aBiakKOMIIaHIN), «aBiaKOMIIaHII—BIama», «aBiakoMIia-
His—aBiaKOMITaHIs» 1 T. iH.;

— MepeKiiajy HOPMaTUBHUX JIOKYMEHTIB MDKHApPOIHUX OpraHi3alii
uuBinpHO1 aBiarii (ICAO, IATA Tta iH.), IUCTYBaHHA 3 HAaBIraIifHOIO
KOMIIaHi€l0 €BPOKOHTPOJIB;

—ydJacTi B NEpPEeMOBMHAX 13 3aKymiBJIi Ta MPOJAXy aBialliifHOTO
o0namHaHHA, OpraHi3amii aBialliifHUX ITepeBe3eHb;

— peectpanii iMOOPTHUX JiTakiB y JlepkaBHiil aBiamiiHii ciyx0i
VYkpainu, nepekiany GopmynspiB BUpOOHHKIB JIiTaKIB;

— JIMCTYBaHHS aBiaKOMIIAHIA 3 OpraHaMu BJIAIH Ta MOCTAYaIbHH-
KaMM TEXHIKH;

— HepeKnangy HCTPYKUIA Ui MUTOTIB Ta IHIIMX JOKYMEHTIB, IO
BXOJISITH JI0 €IEKTPOHHO1T O0opTOBO1 GibmioTeku (electronic flight bag) Ta iH.

3a3HaucHE Ja€ MOXKIMBICTh BU3HAUUTH KOJIO CHCIiaIbHUX Mpode-
CIlHMX YMiHb 1 HaBHYOK, SKHMH TOBHHEH OBOJOJITH MaiOyTHIi mepe-
KJlaJa4 aBialiiHoi ramysi y npoueci niarotosku y 3BO.

1. YMiHHS Ta HABUYKH, HEOOXITHI /IS 3/MIHCHEHHS TUCHMOBOTO TIepe-
KJIaIy TEXHIYHOT i HOpPMATHBHOI aBialliifHOT JOKYMEHTAITil:

— YMIHHS aHaII3yBaTW TEKCT OPUTIHANY, BUSBIATH CTaHIAPTHI i
HECTaHIAPTHI NepeKafaibki MpooIeMu i 00UpaTH Crocoou iX BUPIIICHHS
3 METOKO JOTPUMAaHHS MaKCUMAJIBHOT TOYHOCTI i OJTHO3HAYHOCTI TepeKIIa-
HOTO TEKCTY;

— YMIHHS Z0OMpaTH 1 MPaBUIILHO BUKOPUCTOBYBATH TEXHIYHI TPH-
oMU nepekiany;
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— YMIHHS JIOJIaTH TPYOHOIII, IOB'S3aHi 3 JEKCHYHUMH, TEPMIHO-
JIOTTYHUMH, TPAaMaTHYHUMH 1 CTHIIICTUYHUMH OCOOJIMBOCTSIMH aBialliifHOTO
IFICKYPCY BUXITHOT MOBH;

— YMIHHS 3aCTOCOBYBATH Cy4acHY HayKOBY, TEXHIUHY 1, 0cOOIHBO,
aBialliifHy TEPMIHOJIOTIIO SIK MOBOIO OpPHTIHAITY, TaK i pIJIHOI0 MOBOIO;

— YMIHHSI KOPUCTYBATHCS CIIOBHUKAMH 1 PI3HOTO THITY TOBITHIKAMIL,

— YMIHHS 3HaXOJMTH Ta aHali3yBaTH iH(opMmanio 3 riI00aibHOT
Mepexi [HTepHeT;

— YMIHHS pelaryBaTH NepeKsiain 3auisi 3a0e3reueHHs TOYHOCTI i
OHO3HAYHOCTI iH(OpMaIlii, BUABIATH U yCYBaTH TEPMIHOJIOTTYHI 1 3MiCTOBI
HETOYHOCTI, I0Ka30BO KPUTHKYBATH 1 OLIHIOBATH MPOIIOHOBAHI BapiaHTH;

— YMIHHS TPaBUIbHO 0(opMUTH O(DIl[iiHI HOPMATHBHI JOKYMEHTH;

— HaBUYKH OIIEPaTHBHOTO OTPHMaHHs Ta 00poOKH poboUMX MaTtepiaiis.

2. VYMiHHS Ta HaBUYKH, HEOOXiMHI JJIs 3MIMCHEHHS YCHOTO Iepe-
KJIaJIy B Talry3i aBiartii:

— YMIHHS IIBHJIKO OOpOOIISATH BEJIMKI OJIOKH TEKCTIB 3 TOJIOCY;

— YMIHHS BHAUTATH BaXKJIUBY iH(GOpMAIIO 1 BHKIAAATH il y Tpa-
MOTHIH 3p0o3yMitiii (opMi, TOTPUMYBATHUCS OJHO3HAYHOCTI Y TPAKTYBaHHI
iH(bOopMaIrii;

— YMIHHS yTpUMYBaTH B TaM’sTi, epeKIagaTd i BUKIAAaTH OuQ-
POBY iH(OpMaILito;

— BOJIOAIHHS 3araJbHONPHHHATAMU CUCTEMaMH CKOPOYCHB 1 abpe-
BiaTyp;

— YMIHHSI BOJIOJITH CBOiM TOJIOCOM i HiTKa JTUKITis.

YemimHicTs niarotoBky (axiBuiB y cdepi aBiaifiHOro mepexiany
BU3HAYAETHCSI TOJIOBHUM YHHOM ONTHUMAJIBHUM JI0OOPOM TEIaroriqaHuX TEXHO-
JIOT1H 1 MiAXOAIB, 1110 BUKOPUCTOBYIOTHCSI B OCBITHHOMY ITPOIIECI.

BaxiuBoro 3HaueHHs B IATOTOBII MaWOYTHIX MepekianadiB HaOy-
BalOTh HABUYANIBHI J1a00paTopii, 30KpeMa MyJIbTUMEIIIHI TIepeKIaganbKi jia-
Gopatopii Ta J1abopaTopii ITIOPHIIIHIBAIBHOT HIATOTOBKH, OCKUIBKH CyJac-
HOMY (haxiBIeBi B Taxy3i aBiamiifHOTo TepekiIaxy HEOoOXiIHEe BOJOIIHHS
HIoHalMeHIIIe [BOMa iHO3eMHMMH MOBaMH — asiaritiHoro lingua franca — amr-
JHACHKOIO Ta Oyap-sIKOIO 3 odimiiHIX MOB MiKHApOIHOI OpraHi3alii HUBLIb-
Hoi aBiarii (ICAO) — 3-nloMiK €BpONEHCHKUX BiA3HAYMMO (paHIly3bKy Ta
iCaHChKy — a00 HIMEIBKOI MOBOIO, IO Bimirpae Bce OUIBITY pPOIb Yy
Oi3Hec-KOMYHIKaIIil Ha TepeHaX €BPOIEHCHKOTO aBialfiifHoro mpocropy. Lle
0JiHa 3 MPUYMH CTBOpEHHS 1 (yHKIIOHYBaHHs B HarioHanbHOMY aBiarfiii-
HOMY YHIBEpPCHUTETI HaBUYaJIbHOI JTabopaTopii IUTFOPMITIHTBAIBHOI ITiATO0-
TOBKH € peaji3allisi B YHIBEPCUTETI CTpaTeriuHuX 3aBlaHb Binaimy MoBHOT
notituku Pagu €Bporn “Plurilingual education in Europe”, mo posrisgae
IUTIOPHJIIHTBaJIbHY OCBITY TOMIHaHTOIO MOBHOI cTparerii B €Bpomi XXI cr.

215



Cekuyusi npobriem obpa3osaHusi

OCHOBHUMH 3aBJaHHIMH HaBYAIBHUX J1a00PATOPil €:

— 3a0e3MeYeHHs] METOANYHOTO CYITPOBOJY MEPEKIaIabKoi 1 Mmiro-
PWIIHTBAJIFHOT MITOTOBKM MAaiOyTHIX aBialliiHUX TEpeKiIaiadiB y 3aKiaii
BHIIIOT OCBITH;

—3a0e3MeYeHHsT YMOB U IPOBENEHHS Ja0OpaTOPHUX 3aHATH 3
JVICHUIUTIH, 10 3a0e3MeYyroTh MepeKIaNanbKy i IUTFOPIITIHTBAIBHY IMij-
TOTOBKY MaHOyTHIX aBiamifiHux nepexnagaviB («[IpakTnka ycHOTO Ta MmuceM-
HOro MOBJEHHs», «llpakTM4HUN Kypc Apyroi iHO3eMHOi MOBH Ta mepe-
knmany, «I[IpakTuka mepexnany apiamiiiHoi TepMinosoriin, «IIpakTuka nepe-
KJIaJly Taxy3eBoi JiTeparypu (3 aHTIiCEKOi MOBH)», «IIpakTHKa mepexnamy
rajy3eBoi JiTepaTypu 3 Apyroi iHO3eMHOI MOBH», «YCHHUH Nepekiany,
«JlinrBokpainoznaBctBo (BenuxoOpuranis ta CIIA)», «JliHrBoKpaiHO-
3HABCTBO KpaiH APyroi iHO3eMHOI MOBM» Ta iH.), & TAKOXK (haKyIbTaTHBHHX 1
TYPTKOBHX 3aHSTh Ha BHCOKOMY HayKOBOMY 1 METOAMYHOMY piBHI, 3 BH-
KOPUCTaHHSM BIPTyaJIbHMX OCBITHIX TEXHOJIOTIH Ta ayioBi3yalbHHX 3a-
c00iB HABYAHHS,

— 00JIiK CTaHy HAaBYAJILHO-METOUYHOTO 3a0€3MCUYCHHS AUCIUILIIH
Kadepy, CHCTEMaTHYHE OHOBJICHHS Ta BJOCKOHAJICHHS HaBYaJIbHO-Ta00-
paropHoi 6a3u, IKT Ta TexHIYHMX 3ac00IB HABYAHHS;

— 3/1iliCHEHHsI KOHTpPOJIIO 33 CBOE€YAaCHUM OHOBIICHHSM iH(opMma-
uiitHoro ¢oHay KadeapH, MTONOBHEHHIM €JIEKTPOHHOT 0i0mioTekn Kadeapu
HaBYAIBHUMH TIOCIOHMKaMH, HABYAJIBHO-METOANYHUMH KOMIUIEKCAMH, METO-
JUYHAMHU PEKOMEHAAIiIMI, OaHKaMH TECTIB, HAaBYaIbHUMHU KelcaMH, Bieo
Ta ayJio Marepialamy TOILO;

— Ooprasizailis M03aayJUTOPHOI, CAMOCTIHHOT pOOOTH CTYICHTIB JCH-
HOi Ta 3a04yHOi (AMcTaHNiHOI) (GopM HaBUAHHS IS PO3BHUTKY IEpeKiIa-
JanbKoT 1 INTIOPHUITIHTBAIHOT KOMIIETEHTHOCTEH;

— y4acTh y HayKOBO-AOCIiIHIH poboTi kadenpu;

— CTBOPEHHS HAJISKHUX Ta €()EeKTUBHUX YMOB JUISl ITPOXOJDKEHHS
CTa)XyBaHHSl Ha CYy4aCHOMY HAayKOBO-METOAMYHOMY PIBHI NpalliBHHUKIB iH-
ITMX 3aKJIaIIB OCBITH 3 IINTaHb ITEPEKIIaIaIlbKOI 1 ITFOPFUTIHTBAITGHOT TiATOTOBKH.

Hapuanpai mabopaTopii 3a0e3meuyoTh MiABUIICHHS SKOCTI OCBIT-
HBOTO HPOLIECY 3 IArOTOBKM MaiOyTHIX aBiallifHUX Mepekiajgadis; yaoc-
KOHAJIOIOTh HOT0 HAayKOBE Ta METOJUYHE 3a0€3MEUEHHS; CIPHIIOTh BIPO-
Ba/DKEHHIO B OCBITHIA TpoIec iHHOBAIIHMX OCBITHIX TEXHOJOTiH, KOH-
TEKCTHOTO HAaBYaHHS, BIPTYaJbHOTO OCBITHBOTO CEpPENOBHIIA; 3aTy4aroTh
CTYZIEGHTIB /0 NMPaKTHYHOI JISTIBHOCTI Y MEXaxX HaBUAJIBHHMX Ta HAYKOBHX
MIPOCKTIB Kadeapu.
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CONCEPTUAL APPROACHES TO FUTURE TRANSLATORS’
PROFESSIONAL TRAINING IN THE UNIVERSITY COURSE

Kovtun O. V.
National Aviation University, Komarov Avenue, 1, Kyiv, 03058
E-mail: olena-737@ukr.net

Translation is one of the most fundamental of human activities,
allowing us to interact with one another within and across cultures. Ob-
servations show that translation market is undergoing change, partly as a
result of fast-evolving translation technologies and partly as customer
requirements and habits are changing. Translators should be ready to
respond and adapt to these shifts. This process has an impact on translation
skills, but also on other transversal skills needed to thrive in the digital
economy. For example, localization, subtitling, and editing are growing
segments within the profession, with knock-on effects on training needs. It
is high time for us/teachers of translation/ to discuss these shifts, share
opinions and decide on a couple of questions of crucial importance: What
skills are needed to thrive on today’s translation market? What does this
mean for translator training and continuous professional development? How
can cooperation between academia and industry boost employability?

Let us view the latest trends that are going to shape the translation
industry in the nearest future. Keeping in mind that services such as
translation, interpreting, and localization account for $43 billion in revenue,
it is no wonder that the sector is expanding and thriving. Experts in the
translation industry are firm in their predictions that several trends are going
to shape the sector. These are:

Video. We are living in an era where there is more online video
content than ever before. Two of the most used communication channels —
Facebook and YouTube use video as their main tool to disseminate infor-
mation (statistics says there are about 8 billion video views on Facebook
daily, while 300 hours of video are uploaded to YouTube every minute with
almost 5 billion videos being watched every day). 85 % of the videos on
Facebook are watched without sounds, which opens a niche for adding
subtitles. Captioning, dubbing, and voice-over are also needed for the video
to reach a broader audience.

E-Learning. The e-learning industry continues to be one of the
most successful businesses. E-learning providers are starting to translate and
localize their content so that they can reach new audiences. Therefore,
translation and localization services in the field will continue being sought
after both by e-learning providers and companies organizing online training
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of their employees. Many videos are used as part of various e-learning
courses and their correct localization and translation in the target language
can make or break the entire course and determine its levels of success.

Machine Translation (MT). We see a higher demand MT due to
the fact that the technologies in the field are further improving (for instance,
2017 marked the rollout of Google Neural Machine Translation (GNMT) in
some languages, as well as the introduction of a MT technology by Ama-
zon, and the Apple researching MT technology). Some professional tran-
slators are afraid that increasing MT will ruin the careers of thousands in
coming time. We tend to think MT is not going to end the need of human
translators. It will just make the service more accessible. The other expected
effect is to create more clients who are looking for post-editing of their
imperfect MT, thus creating higher demand for translator who can improve
the final results. Some experts even claim that we are finding ourselves
stepping into an era of MT Post Editors, which is giving way to Al-driven
Post Editors tools. The above-mention trend, we suppose, will motivate and
force people in the profession to change the spectrum of their services.

Analysis of the latest trends in the industry should be taken into
account if we seek to create more innovative curricula for language and
translation studies and bring about transformational change in the academic
training of translators.

A significant portion of future translators’ university training is
dedicated to the development of professional translation skills, mastery of
elements of translation strategies and techniques, gaining experience in
translating texts of varying difficulty. Scientists define the content of tea-
ching through categories “knowledge”, “skills” and “competencies”.

Translation theory plays a central role in translator training. Many
scholars have underlined the benefits of theoretical instruction in translator
education throughout the development of the discipline. Translation theory
is essential because it gives translators more options to choose from when
they translate (Baker, 1992); it makes them aware of problems they may not
have anticipated (Nord, 2005) and it provides them with a metalanguage for
explaining their choices (Pym, 2010). In other words, it helps them to make
better-informed decisions. During the University course future translators
should get aware of specific features of translation activity in today's world;
get acquainted with concepts of inter-language communication and loca-
lization; learn pragmatic aspects of translation; get an idea of different kinds
of translation strategies; learn basic models of translation and translation
transformations and how to use them: assimilate grammatical and stylistic
aspects of translation etc.

It is very important that students could clearly see the connection
of the acquired knowledge with the translation practice. In other words, it is
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essential that theoretical discussions are promoted in conjunction with a
hands-on practice of translation. We differentiate the following main groups
of translation skills. Language and literacy skills: constant acquisition and
improvement of the source language/s and target language/s, awareness of
the existence and pitfalls of interferences, proof-reading and editing,
terminology management. Resourcing skills: paper, electronic, and human.
Transference skills: problem-spotting and problem-solving, creativity and
self-confidence as translators, awareness and use of strategies and proce-
dures, learning to meet client's expectations, ability to translate with speed,
and quality, overcoming constraints, practicing direct and reverse transla-
tion to meet real market demands, self and peer evaluation skills. Computer
skills: familiarization with a translator's workbench, computer-assisted tran-
slation, human assisted automatic translation, acquisition of electronic
resourcing skills: databases and access to digital sources, unidirectional (e.g.
Web pages) and bidirectional (e.g. e-mail) distance communication. Pro-
fessional skills: awareness of translator's rights, contracts, payment, and
familiarization with different editing processes and as much real life
practice as possible, interrelating with the clients.

Contemporary tendencies in future translators’ education require
determining the structure of a translator/interpreter professional compe-
tence. According to L. Latishev, it comprises four components (Latishev
2001). Translator’s linguistic competence (sufficient language competence
in the area of at least two languages; ability to select and use linguistic
resources in accordance with the requirements of the original; com-
prehensive linguistic competence in both receptive and productive forms of
speech). Text-creative competence (ability to create texts of various types in
accordance with language rules and stereotypes accepted in a certain
language community). Translator’s communicative competence (presup-
poses taking into account recipients’ background knowledge and atom-
sphere of communication, adjusting the ratio of the language content and
meaning of the output by introducing the missing background information
in the text itself or by giving it in the footnotes and notes). Technical com-
petence (implies specific knowledge and skills necessary to perform the activity).

The success of teaching translation depends on many factors a
professional teacher should bear in mind. First of all he / she should be
acquainted with current trends in translation industry; know what the
content of teaching translation is, be good at methods of teaching, introduce
necessary approaches and techniques into the process of training.

219



Cekuyusi npobriem obpa3osaHusi

HARMONIZATION
OF MODERN PEDAGOGICAL TECHNOLOGIES
FOR PREPARATION OF COMPETENT PROPERTIES

Postil S. D.!, Kozak N. S.2
University of DFS of Ukraine, Irpin, * sdp_irp@ukr.net$ 2 kozak.svet@gmail.com

Ukrainian market neo-liberal reforms, which were usually carried
out only for the sake of changing the form of ownership, the liberation of
the process of accumulation of capital from the regulatory control of the
state, the absolute liberalization of prices, the commercialization of all types
of human activity, including educational, almost did not rely on those huge
opportunities, which are laid in the educational potential of society. Loss of
quality educational potential, which occurred in the course of market
reforms, is due to the following reasons [1]:

1. Excessive commercialization of education, especially higher,
which is modestly interpreted in Ukraine as the introduction of payment for
educational services. In a context of increasing economic inequality of the
population of a country that is higher than in Western European countries,
the widespread spread of payroll education is becoming an insurmountable
obstacle to quality education for a significant part of Ukrainian youth.

2. In the educational process at all stages of the educational system,
the role of teaching natural sciences has been significantly reduced, which
in the past in domestic education provided a general high level of fun-
damental training of students and students, shaped their scientific outlook
and innovative culture. At present, the “bolitisation” of Ukrainian education
contributes only to the growing outflow of the best graduates of Ukrainian
universities and graduate programs abroad.

3. With the onset of market reforms, the middle section of the
system of vocational training was almost eliminated: vocational schools and
technical schools, which played an important role in shaping the workforce
by combining advanced knowledge and modern technological skills.

It should also be noted that Ukraine has a poorly developed system
of postgraduate education, it does not provide continuous updating of the
professional level of all working members of society in accordance with the
requirements of innovation development. An increase in the level of skills
in Ukraine is spent on the order of less time than in innovative societies.

Over the past two decades, the gap between the science, education
and production cycle has taken place. Education, like science, remains
almost completely disconnected from the process of formation of an
innovative economy. The acuteness and complexity of this problem require
systematic strategic decisions.
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One of the serious problems of modern policy of innovation de-
velopment is the transfer of the mass education system to online learning
and as a result: the vast majority of our students can neither think logically
nor follow others' opinions, read books or express their thoughts.

Formalization and simplification leads to ill-conceived distance
education and testing. In many cases, the answers to multiple questions,
they depend on the art of interpretation, which is cultivated in the educa-
tional process.

To a certain extent, ignoring both the rapidly growing amount of
basic knowledge required and the most important conditions for its
successful assimilation. The latter include: a) the continuity and systematic
learning; b) complementarity and interconnection of different disciplines,
organized in different ways in each university; c) the existence of such a
concept as a scientific school.

The formation of the knowledge economy in the context of the
transition to an innovative way of development and effective compe-
titiveness in the world markets put forward the demand for increasing the
scientific and practical potential of higher education on the basis of new
technologies of education and modern pedagogical technologies.

Pedagogical technology (as defined by UNESCO) is a systematic
method for the creation, application and establishment of the whole process
of teaching and learning, taking into account technical and human resources
and their interaction, which aims to optimize forms of education.

The term “pedagogical technology” can be presented in three as-
pects: 1) scientific: pedagogical technologies — a part of pedagogical science
that studies and develops the goals, content and methods of teaching and
designing pedagogical processes; 2) descriptive: a description (algorithm) of
the process, a set of goals, content, methods and means for achieving the
planned learning outcomes; 3) processally-acting: the implementation of
technological (pedagogical) process, the functioning of all personal, in-
strumental and methodological pedagogical means.

Consequently, pedagogical technology functions as a science that
studies the most rational ways of learning, and as a system of methods,
principles and regulators used in learning, and as a real learning process.

The term “pedagogical technology” in educational practice is used
on three hierarchical subordinate levels (general pedagogical, methodo-
logical, local) [2].

General pedagogical (general-didactic) level: general-pedagogical
(general-didactic, general-education) technology characterizes a holistic edu-
cational process in a given region, an educational institution, at a certain
level of training. Here the pedagogical technology is synonymous with the
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pedagogical system: it includes a set of goals, content, means and methods of
learning, the algorithm of the activities of subjects and objects of the process.

Methodological (subject) level: subject pedagogical technology is
used in the sense of “partial methodology”, that is, as a combination of
methods and means for the implementation of a certain content of education
and education within the framework of one subject, group, teacher (teaching
methods of subjects, teaching methods, teaching methodology, mentor).

Local (modular) level: local technology is the technology of indi-
vidual parts of the educational process, the solution of partial didactic and
educational tasks (the technology of certain types of activity, the formation
of concepts, the education of individual personal qualities, the technology of
occupation, the acquisition of new knowledge, the technology of repetition
and control of material, technology of independent work, etc.).

The concept of pedagogical technology of the subject and local
levels is almost completely covered by the notion of teaching methods. The
difference between them is only in the placement of accents. In the techno-
logies more procedural, quantitative and calculation components are pro-
vided, in the methods — the target, the content, the qualitative and the
variant-orientation sides.

Achievement of a new level and quality of education, including the
training of competent specialists, is possible only with the harmonious
combination of modern pedagogical technologies [3; 4]: 1) mixed-distance
and dual; 2) integrative (includes interdisciplinary and transdisciplinary
approaches, methods of synergetics); 3) project (includes practical-oriented
and problem-oriented approaches, method of problem education); 4) based
on independent search of information; 5) distance learning, online learning.

In accordance with the “Sectoral Standard of Higher Education of
Ukraine”, the normative term and content of training, normative forms of
state attestation, requirements for the content, volume and level of education
and professional training of a specialist are determined in the educational-
professional training program. The program presents: 1) the distribution of
the contents of the educational and professional training program of a spe-
cialist and study time on the normative and variational parts of the training
program; 2) training time according to training cycles; 3) the number of
study hours/credits studying each of the recommended academic dis-
ciplines and practices of the normative part of the training program.

The variability of the list of branches of knowledge and specialties
under which higher education graduates are trained, quantitative charac-
teristics of the contents of educational professional programs of specialist
training, as well as the quantitative and qualitative composition of student
groups require the teacher to make appropriate changes in teaching methodo-
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logical developments for each academic year and harmonious combination
modern pedagogical technologies in the current academic year to achieve
the educational goal.

To ensure a certain educational qualification level, this approach is
characteristic of all training cycles: 1) humanitarian and socio-economic;
2) natural sciences; 3) professional and practical.

In the process of training competent professionals, one of the
effective methods of acquiring training is a business game, that is, modeling
the students' real activity in certain specially created situations, in which the
basic laws of professional activity and professional thinking of specialists,
for example, employees of the prosecutor's office, court, defenders, etc., are
reproduced.

The business game contributes to the formation of a more complete
and expanded understanding of the procedure for trial in criminal pro-
ceedings, the development of skills for formulating questions, critical thin-
king and oratory in law students. This technique helps them increase their
interest in training sessions and simulated problems; to trace the process of
making procedural decisions from beginning to end under conditions of
“compressed time”; develop the ability to form and defend their position;
make constructive decisions; develop partnership and trust relationships
with each other and teacher; exercise self-esteem.

The demonstration phase of conducting an educational trial in a
special room (the “Halls of Court Sessions”) is quite important. Depending
on the level of theoretical training of students, their psychological charac-
teristics and other factors, they vary in their ability to take into account the
teacher's recommendations regarding the content and course of the court
session. The teacher's intervention in the course of the game was conducted
if the participants admitted significant violations of the requirements of the
criminal procedural law regarding the procedure for conducting a trial, did
not adequately disclose their capabilities in fulfilling certain roles, which
influenced the further course of consideration, etc. In case of necessity,
other students of the group who were not involved in the business game
were involved [5].

The training of competent specialists in computer science is based
on the implementation of complexes of laboratory works in accordance with
the subject of discipline research in the process of interdisciplinary infor-
mation modeling. In this case, the complex of laboratory work is based on
the cross-cutting principle of implementation within the discipline for the
through individual object of study [3].

The implementation of laboratory work is carried out in two stages:
1) familiarization with the necessary methodology, methodology, techno-
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logy or instrumental on the task for the prototype object; 2) consolidation of
the acquired knowledge, skills and abilities in the implementation of the
“Individual project” student for an individual through the object of research.

An individual through-study object is formed as follows: a) the
selection of an object by the teacher at the beginning of the study of dis-
cipline. This takes into account the student's ability: the pace and rhythm of
educational activity, the level of formation of skills and abilities of inde-
pendent work, theoretical preparedness; b) agreement with the student; c)
placement in methodical design according to the student's serial number in the
journal; d) when studying the following disciplines is not subject to change.

The result of the implementation is the development of “Through
the Individual Project”, obtained in the study of various interconnected and
complementary disciplines. The structure of the report on this work also
provides answers to the teacher's remarks: a) in the 2nd and subsequent
versions of the report contains a copy of the teacher's remarks; b) changes to
the report that were made in relation to the previous version; c¢) the last
version of the report; d) conclusion on the student's observations and recom-
mendations.

To generate skills in working with standards and regulations, the
report is submitted electronically with the file name: “PIB-stud_Type-
work_Ne-work_Group_Discipline_V-file.”

For all training cycles of a certain educational-qualification level,
work is combined with text information, which allows you to achieve the
necessary educational outcomes. To learn at the level of understanding the
content of the text, the most productive is “learning” reading, which then allows
you to solve practical problems of various levels of complexity, perform
tests, transform the text for its reproduction and create secondary text. In the
conditions of access to information resources of the Internet in studying
different disciplines, students have the opportunity to work with large
masses of text information presented in different languages, which some-
times it is necessary to translate into one of the required languages. It is
known that existing automated translation systems create a workpiece of
text that is yet to be re-read, edited and supplemented by its considerations
as to its relevance and promise. Therefore, the analytical and synthetic work
of students with textual information is relevant: the formation of a text on a
given topic in a certain structure, referencing, reviewing, creation of non-
standardized tests and presentations with the protection of them on an active
round table [5].

An approbated approach to the use of standardized tests for
assessing search skills and the proper preparation of literature work is
appropriate. Students are given access to tests for a long time (up to several

224



Proceedings of XllI International Conference on Modern Achievements of Science...

days) and several attempts (up to three) for 2—-3 hours. In doing so, they can
use all available sources of information. There is a strong feedback and the
impact of such a technique on the quality of the educational process,
including self-assessment of the intellectual, informational and psycholo-
gical capabilities of the student.

Thus, the use of pedagogical technologies in higher education with
the purpose of forming professional competence in future specialists focuses
on the complex harmonious combination of methods and means of teaching,
the effective involvement of all participants in the educational process, that is,
the establishment of subject-subject relations between the teacher and students.
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In Ukraine, as in neighbouring Poland and other former socialist
countries, the system of education is being reconstructed in order to bring it
closer to Western European models’. The changes include the choice of a
new educational-strategic paradigm, an expanded range of secondary and
higher education objectives, a new theoretical and practical approach to
preparing the young generations of 21st century societies. Decentralisation,
democratisation and socialisation of education have also become important
directions of these changes. Relations between Ukraine and Poland have a
long history, but with the events of 1991, radical changes took place in these
relations, which forced us to look at the issue of the organization and
functioning of cultural and scientific institutes of Ukraine and Poland anew.
Since the mid-1990s, there has been a visible improvement in mutual
relations, during which time bilateral relations have reached the level of
strategic partnerships, which can be explained by the fact that both countries
have similar social potential, which has made it possible to establish the
status of bilateral relations on a parity basis. In addition, both countries were
interested in long-term cooperation in the field of culture and science.

When considering the problems of education in Poland in its
various aspects, we can distinguish those that we call “Polish specificity”.
Polish educational reforms, on the one hand, are quite specific and, on the
other hand, standard and analogous to those in other European countries.
However, integration efforts force the democratization of education,
which,... should mean the liberation of schools and extracurricular educational
institutions from ideological indoctrination?, in which students and teachers
can freely exchange their ideas and opinions. The dynamics of transfor-
mation of the educational space is closely related to the Bologna Con-

! Archive of documents of the Ministry of Culture of Ukraine. Department
for International Relations. Cooperation agreement between the Ministry of Edu-
cation of the Republic of Poland and the Ministry of Education of Ukraine in
education and technic for the years 1993-1995. — 12 January 1993. — 52 p.

2 Capuenko O. S Llimi # ninmocri pedopMyBaHHS cydacHOi ocBitu /
0. 4. CaBuenko // Hlnsax ocsitu. — 1996. — Ne 1. — S. 11.
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vention, which provides for the creation of a pan-European educational
space as a means of shaping the social and cultural space. In this context, it
is worth noting that in the 1990s Ukraine saw the emergence of the first
private higher education institutions, whose social and state recognition
began in the mid-1990s: obtaining state accreditation, defining scientific
faculties, approving new forms of pedagogical work, and first graduates. In
1992-1994, for the first time, licences and accreditations of higher
education institutions were introduced, and since 1996, when the State
Accreditation Committee (PKA) practically began its activity, the system of
non-public higher education in Ukraine has finally taken a logical shape.
The development of higher education in Poland gained enormous
dynamics at the end of the 1990s. Thanks to the Constitution of the Republic of
Poland and the main laws on higher education, scientific knowledge and
degrees (1990), the establishment of the Committee for Scientific Research
(1991) and the higher vocational education institution (1997), it was
possible to introduce a forward-looking, independent system of higher
education, which provides for the autonomy and independence of scientific
institutes. State higher education in Poland is financed from the state budget
for scientific activity, maintenance of scientific institutes, material aid for
students and targeted subsidies, especially investments in the construction
industry. Moreover, the source of financing is also own income from
scientific activity, which grows in line with the development of paid forms
of teaching. Scientific and technical cooperation between Ukraine and the
Republic of Poland is developing on the basis of the bilateral Agreement on
cooperation in the field of science and technology, concluded on 12 January
1993. In addition to the Agreement, cooperation in the field of education
between Ukraine and the Republic of Poland is implemented in accordance
with the provisions of the Agreement between the Government of the
Republic of Poland and the Government of Ukraine on Cooperation in the
Field of Culture, Science and Education of 20 May 1997, and the Agree-
ment on Cooperation between the Ministry of National Education of the
Republic of Poland and the Ministry of Education and Science of 2 July
2001. Exchange between Ukraine and Poland takes place actively as part of
scientific and research programmes for students and young scientists. These
are such programs as the Polish Government Scholarship for Young Scien-
tists, the Visegrad Scholarship Program, the Gaude Polonia Program, the
Lane Kirkland Scholarship Program, and others. The Government of the
Republic of Poland scholarship programme for young scientists is addressed
to young researchers-volunteers from Belarus, Moldova, Russia and Ukraine, as
well as from Central Asia and the Caucasus, and allows graduates of Ukrai-
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nian and Eastern European universities to complete internships or study at
Polish universities or research institutions during the academic year”.

Poland's accession to the European Union has also opened up new
opportunities for using the development of education and science for its
structural programmes. In 2005, the activity of Polish scientific institutes
was initiated under the Sectoral Operational Programme for Human Resour-
ces Development (SOP HRD) and the priorities of the Integrated Regional
Operational Programme (IROP), whose aim is to support the development
of education and science.

In this way, during the analysed period, a solid legal basis was
created between Ukraine and Poland, which favoured the development of
equal relations between Ukraine and Poland in the field of science. In
addition, it should be stressed that there is no separate bilateral agreement
between the two countries that would clearly define the areas and objectives
of their cooperation.

TRENDS OF INTENSIVE TRAINING
OF FOREIGN LANGUAGE

Verzhanskaya O. N., Laguta T. N.
Kharkiv National University named after V.N. Karazin

It offers many ways for intensive foreign language study. Courses
offering group and individual language training classes with native spea-
kers, as well as methods with a deep immersion in the language. It is
possible to resort to computer Teach. Thanks to the development of multi-
media technology, a host of e-tutors. The main features of computer training
courses — it is an imitation of live communication, speech recognition tech-
nology, interactive exercises.

Educational technology market is replete with a variety of pro-
posals for the study of a foreign language. However, the choice of method
of teaching is still relevant. In the classical approach, priority was given to
grammar, mechanical mastery of vocabulary, reading, and literary trans-
lation. When this was realized only one function — informative.

Currently, language teaching has become an applied nature. Tea-
cher functions in the educational process has changed considerably. The

® Archive of documents of the Muinistry of Culture of Ukraine. Department for
protection of cultural programmes and cooperation of the Department for Internatio-
nal Relations. — Cooperation agreement between the Ministry of Education of the Republic
of Poland and the Ministry of Education of Ukraine for the years 2000-2005. 52 p.
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influence of personality of a teacher on the audience, which becomes more
intimate, increases.

Progress and fundamental changes of language learning methods
associated with innovations in personal and group psychology. The psy-
chological factor of learning foreign languages promoted to leading
positions. Authenticity of communication, suspended claims or demands,
tolerance — these are a set of rules of building constructive relations in the
system “teacher—student”.

The teacher is not constrained in the choice of methods and tech-
niques of training (games and training sessions, simultaneous translation),
training organizations in the selection of textbooks and publications both
domestic and leading foreign universities.

New techniques make it easy to master a foreign language and make it
accessible in a short time. To select the method you need to be aware of
existing modern methodologies of intensive foreign language training.

The classical approach is aimed at students and involves the study of
language “from scratch”. Its purpose is to sound production, the formation of
grammatical base, elimination of psychological and language barriers.

Lingvosociocultural method [1] combines language structures
(grammar, vocabulary) to extra linguistic factors. The purpose of the study —
facilitating understanding of the interlocutor, the formation of perception on
an intuitive level.

Communicative method takes the first place among the most
heavily used foreign language learning methods. It is aimed at the simul-
taneous development of basic language skills (speaking and writing, gram-
mar, reading and listening) in the process of living, easy dialogue.

Intensive training methods aimed at forming expressive verbal
behavior and gives the possibility of unlimited communication and maxi-
mizing the potential of language. Basic training techniques — a dialogic
communication and training.

Emotionally-semantic [2, 3] method of learning foreign languages
includes “interest groups”.

Kitaygorodskaya school [4], students in the classroom are like
inside play. First repeats the text of the teacher, then you are building your
own phrases based on waste structures. But it is not funny improvisation,
and carefully orchestrated and methodically verified language training.

Besides these well-known methods: grammar-translation method,
audio-lingual method suggestopedii suggestive techniques, the method of
the 25th frame, the method of Schechter, Denis Runova method Mila-
shevich method Ilya Frank's Reading Method.

Due to the large number of methods and techniques of teaching and
intensive study of foreign languages necessary criteria for choosing one
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method or course, are more suited to learn foreign languages. When you
select should be considered: the availability of the scientific basis and
benefits for this method; qualifications and experience of the teaching staff;
Statistics at the end of the course; duration and content.
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LINGUISTIC AND EXTRALINGUISTIC FEATURES
OF ENGLISH COMMERCIAL ADVERTISING SLOGANS

Zembytska M.
Khmelnytskyi National University, E-mail:zembitska@i.ua

Despite the increased interest of linguists to the language of
advertisement, some of its linguistic and extralinguistic features are often
disregarded in translation. In this respect, the study of stylistic aspects of
English commercial advertising is of great scientific and practical value.
The current body of research gives insufficient evidence of empirical
studies covering extralinguistic features of English commercial advertising
slogans and complexity of their translation. Researchers have mainly focused
on linguistic tools used in written advertising texts and their capacity to
persuade potential customers. Some aspects of advertising discourse and the
problems associated with its translation have been studied by G. Cook,
T. Dubitsky, M. Geis, R. Harris, K. Jo Bruno, R. Klink, G. Leech, D. Miller,
G. Myers, N. Rees, K. Tanaka, M. Toman, I. Torresi, L. Wu, et al.

Two basic approaches to linguistic analysis of advertisement may
be singled out: a) psycholinguistic approach; b) sociolinguistic approach.
Within the psycholinguistic approach, researchers [1], [5] specify such types
of advertisement as “reason advertisement” and “tickle advertisement”. Rea-
son ads suggest motives for purchase, while tickle advertisements appeal to
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the recipient’s emotion, humor, and mood. According to sociolinguistic approach,
advertisements can be classified by the utilized advertising techniques: “hard-
sell advertisement” and “soft-sell advertisement”. Hard selling suggests a direct
appeal to the recipient, while soft selling relies on mood rather than exhor-
tation [1, p. 15].

Both approaches suggest that there is certain interdependence
between the persuasive power of advertisement and the utilized linguistic
tools. Advertising discourse differs from other types of discourse by its
functional and communicative parameters, as well as its special structure,
since it has clearly defined, determined by the advertising-design rules of
the structure. Often there is a division of advertising texts into such
structural and compositional parts, as the title, the main advertising text, and
the slogan. The biggest value in the structure of the ad text is given to the
title, which is a kind of appeal to the consumer that should encourage the
potential consumer to purchase the product. A slogan is a kind of
advertising summary, which is supposed to produce the greatest effect on
the recipient. An effective slogan should meet the following requirements:
a) conciseness accompanied with intensive emotion, which promises to
satisfy the consumer’s needs, b) focus on the core commercial proposal, ¢)
simple language that is easily memorized and easily translated. A successful
slogan is often a short self-contained advertising message which can be used
as an independent piece of text in isolation from other advertising products.
These requirements are met by a combination of linguistic and extralin-
guistic devices applied on different levels.

According to the findings obtained through the literature analysis
and interpretation of selected advertising slogans written in English, the
following tools are most frequently used at the levels of phonology, mor-
phology, syntax and semantics:

a) initial and full capitalization which is supposed to attract more
attention or to stress every single word in a slogan: e.g. “I Love What You
Do For Me” (Toyota); “CALIFORNIA’S BEST BEER”.

b) rhymes. One of the best techniques for bringing in the brand
name is to make the slogan rhyme with it: e.g. “Don't be vague. Ask for
Haig” (Haig Scotch). The brand name often takes postposition or is omitted
in the rhyme: “Grace, space, pace” (Jaguar);

c) alliteration: e.g. “Fila: Functional... Fashionable... Formidable”
(Fila); “The daily diary of the American dream” (Wall Street Journal); “Don't
dream it. Drive it” (Jaguar). The repetition of a consonant sound three or
more times in a sentence makes the slogan more memorable and produces a
strong beating rhythm;
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d) homophonic puns: “Haier and higher” (Hair household applian-
ces). “Have a nice trip, buy-buy” (An advertisement for a supermarket in
which “buy-buy” is relevantly used instead of “bye-bye”);

e) common use of the second person addressee “you”, which ap-
proximates the product or the producer to the consumers, making the
message more sincere and honest: e.g. “You get fresh, hot pizza delivered to
your door in 30 minutes or less-or it’s free” (Domino’s Pizza);

f) the use of the first person addressee ‘“we” and “us”, which
transmits the mission of the producer and encourages the customer to
believe that the producer assumes responsibility for product quality;

g) wide use of adverbs, such as “every”, “everything”, “always”,
e.g. “In here, It’s Always Fridays” (Friday’s); “Always Coca-Cola”. These
words are often used in ads to indicate the universal application of the
product or to include as many potential customers as possible or to achieve
the emphasis of the product’s utility or the company’s unswerving
commitment;

h) negative statements: e.g. “M&Ms melt in your mouth, not in
your hand”; “It’s not TV, it’s HBO” (HBO). Negative particles “no”, “not”
are used to emphasize the positive side of the product;

i) coinage — the use of coined words (neologisms) created by the
means of affixation, conversion, blending, clipping, sentence condensation,
onomatopoeia compounding, reduplication, borrowing, etc.: “Get
Skintimate with your legs” (Skintimate); “The goddess of never-let-me-go”
(Venus); “Plop, Plop, Fizz, Fizz, oh what a relief it is” (Alka-Seltzer);

g) repetition: e.g. “Share moments. Share life” (Kodak).

k) elliptical sentences: “A world in peace, not in pieces”, “Because
simple isn't easy”;

I) rhetorical questions, particularly those of second-person
reference: e.g. “How Big Can You Dream?” (Cadence);

m) metaphor is used in advertising due to its ability to represent
concepts while facilitating learning about the product’s or service’s brand,;
and the more time is spent interpreting the message, the more its meaning is
internalized: e.g. “Slicing Up Freshness” (Arby’s); “Think Outside the
Bun” (Taco Bell); “Roses grow on you” (Cadbury’s chocolates).

n) semantic ambiguity, polysemy and puns: e.g. “Let’s make things
better” (Philips). Semantic ambiguity is primarily needed to avoid any
possible legal liability of the company being advertised; b) the use of puns:
e.g. “Pioneer: Everything you hear is true”. “Range Rover: It's how the
smooth take the rough”; “When it rains, it pours” (Morton Salt).

0) short simple sentences that are easy to remember: e.g. “We are
the low-fare airline.” (Southwest Airlines); “You get rid of dandruff” (Head
& Shoulders);
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p) imperatives: e.g. .“Life is a journey, travel it well” (United
Airlines). Imperatives leave people little room for argument, encouraging
them to buy the product without hesitating: “Obey your thirst” (Sprite);
“Think different” (Apple); “Buy it. Sell it. Love it.” (Ebay); “Play on” (Lego);
“Have it your way” (Burger King);

q) the comparative degree of adjectives and adverbs as well as the
superlative degree of adjectives and intensifiers taken as attributes describe
the product from the qualitative point of view; “Better Ingredients, Better
Pizza” (Papa John’s); “It’s Way Better Than Fast Food. It’s Wendy’s” (Wendy’s
fast food). Unqualified comparison is often used: e.g. “Better choice, better
joys” (Coleman footgear). Companies tend to choose unqualified com-
parison to avoid advertising their products at the expense of others.

Even though advertising slogans are usually quite short, their
translation is often a great challenge due to some extralinguistic features,
such as specific cultural background. In oral communication a person can be
convinced as a result of the interlocutor’s charm, tone, or the lyricism of the
statement. Devoid of such personal contact with the addressee, the author of
the advertising text tries to create the situation of personal communication,
to make the text more emotional with the excitement of oral speech,
allowing him to establish psychological contact with the addressee.

Stylistic devices are inherent to the strategy of persuasion of
advertisement. Relevantly chosen stylistic figures in advertising slogans im-
plicitly encourage the consumers to purchase a particular product or service.
Effective advertising slogans contain stylistic devices that awaken in their
target audience a more responsive attitude and therefore lure them into
consumption. Depending on the nature of the stylistic device, they can be
classified into: 1) linguistic resources involving the repetition of some
element. Repetition is a basic strength factor and a primordial element of
cognition. Repetition makes it easier to recall and record the brand slogan in
the memory of the consumer. According to research [4], slogans are most
likely to be remembered when they are included in a jingle. There is also
evidence to suggest that slogans that have been used before and that are
repeated within ads are better remembered. These findings reinforce the earlier
findings on branding. The researcher states that the overall length of the
slogan wording makes little difference to recall [4, p. 2]. 2) linguistic resources
that create a metaphorical situation that provokes a reaction in the recipient
(the target market). Metaphor allows the advertiser to relate an abstract
concept to a specific item (product or service); and 3) linguistic resources
based on both the repetition of a linguistic unit and semantic variation.

Rhetorical figures at the syntactic level can be distributed into four
basic groups: 1. Repetition of identical elements: anaphora, anadiplosis,
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antimetabole, climax, diacope, epanalepsis, epiphora, epizeuxis, mesodip-
losis, ploce, polyptoton, polysyndeton, symploce and tautology. 2. Repe-
tition of diverse elements: parallelism. 3. Rhetorical figures that alter logical
syntactic order: chiasmus and hyperbaton. 4. Rhetorical figures that involve
omission or suppression of an element: asyndeton, ellipsis and zeugma [3,
p. 354]. One of the most creative semantic figures in advertising is metaphor:
e.g. “Your Daily Ray of Sunshine” (Tropicana orange juice). However, the
language of advertisement abounds in semantic stylistic devices, such as:
antithesis, epithet, hyperbole, irony, litotes, metaphor, metonymy, oxy-
moron, paradox, personification, simile, syncrisis, synecdoche.

The research has shown the great range of stylistic devices used in
English-speaking advertising slogans. English advertising texts include le-
xical, syntactic and mixed groups of linguistic resources. Typically an ad-
vertising text includes a set of devices which allows influencing the opinion
of the consumer effectively. The following tools are most generally used:
metaphors, metonymy, ambiguity, puns, repetition, similes, parallelism, and
paradox. Other common devices include: alliteration, rhythm and rhyming,
repetition, deviations in spelling, capitalization; structural simplicity, ellipsis,
superlatives; direct appeal to the recipients, speech acts of persuasion, etc.

Translation of advertising texts is flexible and creative and in some
cases target text is completely different from the original. The main problem
that occurs while translating the English advertising text into Ukrainian is
that usually the length of the translated text often exceeds the length of the
original phrase since the contrasted languages are typologically different. Many
experts disapprove of having advertisement translated and consider it one of
the pitfalls in advertising business. Among the translation techniques, free
adaptation is preferred, which suggests a creative interpretation of the original.
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INTERACTIVE METHODS OF TEACHING ENGLISH
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L ?|nstitute of Philology of T.Shevchenko National University of Kyiv
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In the conditions of a competitive appearance of Ukraine on the
international educational arena, it is becoming increasingly difficult to en-
sure a high level of education of students of higher educational institutions,
using only traditional methods of teaching English. The introduction of new
effective methods of teaching a foreign language for the preparation of
students has become not only desirable, but also necessary.

Among the advanced methods in the modern educational process
of learning English, a great deal of attention is paid on interactive methods
based on a person-centered approach to the student, aimed at developing not
only the creative potential of the learner, but also the ability to think and
react quickly, improving communication skills.

The word “interactive” (translated from “inter” is interchangeable,
act” — act) means to interact. “Interactive learning” can be defined as the
interaction of a teacher and a student in the process of communication and
learning in order to solve linguistic and communicative tasks. Interactive
activities include the organization and development of dialogical speech,
aimed at interaction, understanding, solving problems important for each
participant in the educational process.

In our opinion, interactive methods are working methods, both in
the middle of the group and beyond. Although the role of a teacher during
interactive lessons is secondary, one should pay attention to the process of
preparing and distributing roles for the audience. The most important for is
a well-formed task. The task of the teacher is: to create favorable conditions
in the group for expressing the opinion of each participant, to familiarize
students with the well-established rules of the interactive game and direct
students to the right side of the development of events. From the group of
students who hold their own points of view, it is necessary to make a team,
a part of which is a teacher, to divide the created team into groups,
combining students by interests or from their own teacher's considerations.

As a rule, working in a group, students experience improvement of
communicative skills, show themselves as a team, as well as characteristics
of the leader of individual individuals. Thus, the conditions for individual
self-expression within the group are created; the ability to work in a team
develops a spirit of rivalry, which promotes the motivation of students to
expand knowledge to improve communication and verbal consolidation of
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their positions. This method teaches the student an active independent
search for an answer that is one of the main tasks of the Bologna process.

Technology of educational activity in pairs was first proposed by
A. Rivin in 1911, however, only in the 90s gradually gained popularity. It
has been proven that the activities of students become effective and at the
same timefrees the teacher time for supervisory and corrective actions.

Interactive interaction is characterized by a high rate of intensity of
communication of participants, their direct communication, changing me-
thods used and forms of communication, which helps to diversify the
perception of information, thereby improvingits learning [3]. The use of
interactive teaching methods prompts not only the student but also the
teacher to constant creativity, promotes the development of pedagogical
abilities, orientates to the search for the unique qualities of students, the
peculiarities of their thinking. The structure of English classes with the use
of interactive technologies takes place in four stages:

1) preparation. This stage involves organizational moments such as
handouts, location issues and the necessary hardware;

2) introduction. At this stage, important explanations of the rules, goals,
technically formed task, division into groups, distribution of roles and remin-
ders to students about the amount of time allocated to the “game” are important;

3) carrying out. It is obligatory to discuss the situation of the teacher,
the independent or group search of solutions, the formation of answers;

4) reflection and results. Elements of this stage are discussion of
the results of the game, evaluation, feedback [1].

Interactive learning technologies can be used to conduct classes in
or out of the classroom in the form of extracurricular activities. The method
of conducting an occupation is active, that is, no student is left without
attention and, in a favorable atmosphereand even passive students tend to be
active participants. Interactive teaching methods include presentation,
heuristic conversations, role-playing games, discussions, brainstorming,
contests with practical tasks and their further discussion, design business
plans, projects, creative activities, the use of multimedia computer programs
and the involvement of English-speaking professionals.

The game — is the most accessible type of activity for students, the
way of processing received impressions from the outside world [2]. The
game clearly manifests the features of thinking and imagination, emo-
tionality, activity, developing the need for communication. An interesting
game enhances the level of student activity, and it can solve a more difficult
task than in an ordinary occupation. But this does not indicate that all
classes should take place in the form of a game. The game is just one of the
methods, and it gives good results only in combination with others: lis-
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tening, conversations, reading, and others. The game is important for the
development of personality. The success of the learning game is determined
by the opportunities of the participants, as well as age-specific features. The
educational business game has the following functions:

1. Developing — provides during educational activities the develop-
ment of creative potential of students, their autonomy in mastering the
methods of obtaining the necessary knowledge.

2. Sociable — is realized through the organization of communi-
cation, regulation of interpersonal relations and the emergence of a me-
chanism of self-regulation behavior.

3. Activating — involves stimulating cognitive processes, interests, needs.

4. Informational - manifests itself in the direction of the content of
the game on social, psychological and methodological problems.

5. Functions of integration of knowledge provide interdisciplinary
connections between courses of general study objects [3].

Choosing a particular interactive method, namely “Interview”,
“Round Table”, “ReflexiveCircle”, “Hotsummary”, “Project”, “Expert Groups”,
“Dozensofquestions”, “Excursion”, the teacher forms the students the ap-
propriate skills. In addition to this, as a result of the interaction of com-
munication is mutual learning of both parties. Let's consider the following
examples of the most interesting interactive games for students. The games
proposed below include the acquisition of a vocabulary from a learned
subject and commonly used words.

Grabaminute — is a game, in which the student is given 1 minute, to
represent the term,written on the interactive map. The participant should
provide the most information about this subject term, its meaning, use, etc.
Wins a student who provided the most complete and consistent information
on the subject or term indicated on the card. Knowledge Check: a voca-
bulary from a specific topic in conjunction with grammar. A good way to
fix the passed material. Features of the game: the skills of rapid response,
critical thinking are improved.

Anitemdescription — game, in which it is necessary to describe the
word or phrase indicated on interactive cards, which do not call the root
word and do not use gestures. In this case, the rest of the group plays the
active role, which should guess the word. Knowledge Check: a vocabulary
from a specific topic in conjunction with grammar. Can be used as a Warm
up activity. Features of the game: the skills of rapid reaction are improved,
the search for synonyms in English is activated. Direct communicative
contact with the group positively affects the interrelations within the group.

Chainstory — game on logic, manifestation of fantasy and indi-
viduality. The essence of the game is to continue the history of the previous
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student. Knowledge check: vocabulary from a specific topic and general
vocabulary in combination with grammar. Features of the game: the skills
of rapid response, logical thinking, attention increases, the focus is no less
on the plot of history, which helps to develop memory.

The above games may be conducted in the second part of the class,
to increase the activity of students and improve the perception of infor-
mation. They do not require significant training and depend on the theo-
retical level of student knowledge. Concerning the discussion group forms
that will be given below, in addition to the theoretical basis, the reaso-
nableness of the answers should be present.

The following topical discussion forms make students analyze their
thoughts before they are voiced, because the obligatory element is not only
a speech, but also an explanation of the course of their own thoughts.

1. “Roundtable” (A collective game to solve a common problem).

2. Scientific debate (Educational dispute-dialogue, in which stu-
dents — representatives of different directions, defend their opinion, the op-
posite to others).

3. Competition in small groups (A motivational game that encou-
rages students to engage in activities).

4. “Brainstorm” (a game developing critical thinking).

5. Situation (A game that develops the ability to respond quickly
and fantasize).

6. Judicial sitting (Role-Play and Structured Responsive Search).

7. Training (a form of training using various forms of work with a small
group to improve skills in the simulation of situations that are close to reality).

8. Debriefing (Analysis and discussion of the results of previous
work; structuring the experience; ldentifying and evaluating your own ac-
hievements and defeats by the teacher and students; planning for further
activities.

9. Six Thinking Hats by the method of Edward de Bono (sys-
tematization of thinking).

Discussion forms of learning are a purposeful and orderly ex-
change of thoughts, statements in order to “find the truth” or to form par-
ticipants in a particular point of view. The main conditions are the res-
triction of one issue or topic, the expressed opinion must be reasoned.

One of the most active discussion forms of the classroom is the
Brainstorm, which contains a joint problem solving. The purpose of this
game is to provide the generation of ideas for the extraordinary solution of a
particular problem. Let's look at the list of necessary elements of “brain-
storming”:

1) it is necessary to express as many ideas as possible and fix them;
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2) all expressed ideas, even at first glance, are written down, mea-
ningless;

3)absence of any criticism;

4) all participants have the same rights to express their opinion.

Also very interesting is the “Six Thinking Hats” method. It is a
simple and effective system that greatly increases labor productivity. In the
proposed system of thinking is divided into six categories, each with a
metaphorical hat of a certain color correlated. When a question is discussed,
each of the presenters applies a specific hat to him and everyone thinks in
one direction. This hat provides more effective concentration and ease in
managing your own thoughts. Each color has its own functions.

White Hat: Detailed and necessary information. Whatinformation
is needed?

Yellow hat: Symbolic reflection of optimism. Possible successes
and positive aspectsof research. Advantages. Why does this work?

Black Hat: Cautions and makes you think critically. What can
happen to a bad person or what's wrong? Caution. (Do not abuse it.)

Red Hat: Feelings, ideas and intuitive insights. (And do not try to
explain them.) What feelings do | have?

Green Hat: Focused on creativity, alternative solutions, new op-
portunities and ideas. It is an opportunity to express new concepts and
concepts.

Blue Hat: Managing Mental Processes. Guarantee of observance of
all six hats.

Using this technique can reduce the time of solving problems by
more than 40 % and improve the effectiveness of the results.

The method of Debriefing promotes not only the development of
personal qualities of students, but also teaches the objective assessment of
knowledge and skills acquired during the previous work, analysis of the
level of application of personal qualities, level of activity and behavior
patterns. The only limitation of this method is that it requires a longer term
than other methods.

To exciting extracurricular interactive exercises, we took tours of
English and shooting video reports. An important stage in out-of-class
activities is preparation: distribution of roles between students, approval of
the route sheet, independent search by students of information and approval
by its teacher, who acts as an expert.

The main problem of engaging in interactive games is the fact that
the student often has no idea of his own, and if he has, then he is afraid to
express it openly, to the whole class. Permanent interactive exercises con-
tribute to a significant improvement in students' communication skills,
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resulting in the disappearance of internal student constraints. In the course
of communication, students learn: to communicate with different people, to
express alternative thoughts, to make informed decisions, to participate in
discussions.

From the examples below, we see that there are many forms of
interactive exercises. The biggest misconception of the teacher is the use of
one method of teaching or the choice of one form of interactive task.

It should be remembered that the channels of perception of infor-
mation are not one-sided, so it is necessary to involve different forms.

With the development of the information revolution, the techno-
logical process is rapidly improving, students are accustomed to the con-
stant updating of information, changes, integration of the Bologna process,
and therefore it is necessary to involve new, diverse interactive teaching
methods for the implementation of in-depth, quick assimilation of con-
stantly updated knowledge by students. It is impossible to underestimate the
role of multimedia in conducting an interactive lesson.

When oral presentation of the material per minute perceives and
able to handle up to one thousand conventional units of information, and
when “connecting” the organs of vision to 100 thousand such units. As you
can see, the largest number of students better understand the information
through the visual channel. During the material perception, it is possible to
record, which includes the memory of the memory and improves the pro-
cess of memorization. Therefore, the high efficiency of the use of multimedia
learning, based on visual and auditory perception of the material, is evident.
The use of multimedia enhances the perception of memories by 30—40 % due to
the simultaneous multi-channel interaction of the student with information.

Qualitative language training of students is not possible without the
use of modern educational technologies. Modern technology in education is
professionally oriented foreign language learning, the use of project me-
thods, application of information and telecommunication technologies, work
with educational computer programs, distance learning courses of foreign
languages, creation of presentations in the Open Office Impress software
environment, Microsoft PowerPoint, use of resources the World Wide Web.
Multimedia learning tools are a promising and highly effective mechanism
that allows processing and representing more information than traditional
sources of information.

It should also be remembered that the multimedia teaching ma-
terials used in the learning process must be consistent with the system of
psychological, didactic and methodologicalrequirements.

The presentation of the teaching material should correspond not
only verbally logical, but also the sensory-perceptual level of the cognitive
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process. His statement should be oriented on vocabulary and linguistic com-
position of a specific age contingent and the specifics of student training.

For interactive games involving multimedia technologies, we can
include the method of Presentations projects, demonstration of video pro-
jects Videoprojects, interactive games “FirstMillion”, “Thebrainoftheclass”,
“Blinkingframes” and others. The use of multimedia technologies is pos-
sible to supplement trainings and lectures. The main advantage of interac-
tive learning is the combination of traditional methods. The interactivity of
the teaching methods of English is manifested in the synthesis of the above-
mentioned technologies, in the diversity of forms of conducting of lessons.

Taking into account the above-mentioned material, we can con-
clude that the use of interactive forms and methods in the implementation of
a person-oriented approach and teaching of English will enable practically
to increase the number of conversational practices in the classroom, they are
interesting for students, help to master the material and use it in further
studies, perform didactic and various developmental functions. Thus, the
teacher becomes a mentor for independent learning, cognitive and creative
activities of students. With many benefits, one should also remember the draw-
backs: with the frequent use of interactive gaming, it becomes mechanical,
loses creative interest, so you need to diversify your games and combine
interactive methods with traditional learning.
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